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RGO ER-HENTORBE(TIY, HRAMAPK?ME S HABLR
BETHREAETALFEGRAGTHERBTRREZAE. 1AW
. e AEISHBIET 69 MAPK-AR X B8, H = XM 2 Bt @i
$PME 5 -A P B (ERK). p38 #= c-Jun R E R34 #BE(INK; KLY SAPK
CAB-BE N Z G HBE)). SAPK ZEZIATFAK T INK 4R Z4, BE
S L E AP R 4 540 5 65 INK Rl A B 4869 REBLA 5] A 90%3K 90% A k
89 F] &M (Nature, 369, 156, 1994). ifF %k, T2 LR T $#HH A MAPK
BBER, XEBEMNKR, 5 HHE ERK. p38 # INK H% 2 LA K
Flegshte. Skubit, NEFRBEFFERE, INK BRMAERANE
HmieNIE T REZEZ—, LREAWT. Hide, INKKMSEE T iobf &KL
B F(TNF-0) 3 @ @RAF-10L-1), RO HImBiR L. BINEUV).
X SHERFRE, FHAERTRZNETHAFRE, TMFFEIEHER S
6, EHF-F MR T (ML) [Science, 270, 1326, 1995]. JNK R #0124
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(Nature, 353, 670, 1991), 12 , AKX R INK it —2 4 R B F 4= ATF-2
Fo Elk-1 BEBRALH A F BN EMEMBO J., 15, 2760, 1996). HAE=%
JNK: JNK1. JNK2 # JNK3. &R JNK1 #= INK2 RAF R E KL+,
18,2 JNK3 45 %) £ KB F vA K- &K 3i& (Neuron, 14, 67, 1995; Neuron, 22,
667, 1999). *F JNK1 X JNK2 3 #ATHH, RPARXLINKET &
e84 -t Fa & F A2 T2 A (J. Exp. Med., 193, 317, 2001). *F INK1 3k %
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B F Fubk & A 69 E 21 (Nature, 420, 333,2002). H—7% &, LERER
R T INK3 3B Rt ot b SR B AR M Sh A 4 38 B -9 09 i R R A
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84 & 2 M (Nature 407, 802, 2000), /A Xtk 7 & Shp AR HATH AR
(Proc Natl Acad Sci USA, 98, 10433, 2001; J. Neurosci. 22, 3376, 2002)#=
B LT B KB #EAT 499 47 (Neuron, 14, 67, 1995; J. Neurochem., 76, 435,
2000 BEARTAEHER, KRBT INK 2552 M5 Rfebh KR
2B M T ReM,
FH R4 5 RA INK 744 A KRS T EDAR X GRE.
(1) XAHATF LA TR R GBItk A Bk EEF K XIHEAF
#4644 (W000/00491). i
N
R“NJOIY& — JjN | & 0
ALA~y, d N =N_o Ny
) - ("2 T Y\/gjﬁlﬁj
Q) XDATH 4-% AEEL RS Tl A BARE#RF XGXTHR
7 464 (W000/35909).
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3-ThE. 3-FA-1-AkX. 1-ThA2-Akl,. 2-FE3I-ARL. 1-X
e, 1-TkR. 13-T-25E. 1,6-T-ZREF,

RiF“Crs BREERL PG LiRCC, s REAEETIEERE—A
SRTHIGMER, LAEAZHORLTBFTE, BLE. FEABTAE.
TREX, ZEABZE. LI-—FEPLE, 12-—FRABZE, =BFL,
1-FRA=ZPFE, I-CE=ZPFE. 2-FRA=ZZFR LI —FE=ZFFX,
14-Z T, 1,5-BRE. ,6-BTEF, A FPRARFEMR12-BTE.

RiZ“Crs BHE ERL PG LR4C s BH XD E—NERFF
e —MAH, AEARERFAOERLHEL. BAKL. TTHE. BAK
A BTHRAF, EPREBZHE. TRHEA. BTHEARDHL,
FERBETHE DAFEFRETHE, #—FHhik 1,2-BTHAH 13-
T AR,

RiE“Crs BREERL T LiRCCq BRARE—NEEFHF
AR, AEAREFOEELRE, BRAKE, BTHRE, BRK
A BTBRAF, KT HE THRKE BTHREARE XKL, 4
BETHE, PREEFLTTHEE, #—FRABREFRTHEL,
FikT LI L,

RIBCC s A ERX T 3 £ 8 MRRTHRIBABA, LK
EHlOERAE. RTA, FAE. FKTA. FELA, HFELASE, 4k
AR T .
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RIBCC; s R E AR PIAA 3 £ 8RBT Cos A, 3
LH QIFIRAE-3-E. FROH-1-X. RTH-I-X ¥,

RiE4Ce BEEPERL PIEL: FRCC,  mAPHEL, B EH
ORTEE. CREA. ERAEE. FRAL. #ARK. ETRE. AT
FA. ATREA RTEE, EXLRE. FAEARE. FRERA. E
CEE. FTAA. LI—FERAERA. 12—FEARHAL. 22-=-F%
AXERE. 2-ZEAAE. -FTA2-TZEARARL. 1- T 2-FERELE.
LI2-ZFEXARE. LI2-ZFERAR. LI=FEATHRE, 12-=F%
THRE. 22-ZFRATHER. 23-—FETHRE. 13- —FEATHRE. 2-2%
TEE. 13-—FEATEE. 2-FEREE. -FTEXREL. TREF, ¥
4. CEA. EAREARABREL. WRALAZMKLY, HTEREFT
SR Z FHRIEY.

RIBCC, s ML EAL PIES LRRC WA AL,

RIBCC, s EHARLERLPIE S LIECC, BAH R HRA,

RiE4Cre RARKEERL P IEAS LRCLs AR HHEE, £ 2
BRESIEIETFESEL. CEEA. ERESL. FARSA. ETRERE.
FTEREE. FTREL. RTERELF.

RIFCCyy BEAERLFIELS LRR4CLs RAKER, RATHE
FLBE. ABA. TBE, FTBA., RBA. FRBEA. $TABLEAS,

BEAXF, “Crs REARKFTBRA G LAREF OETEREATBE.
CARATHEA, EAXRXTERE. FARXREATERA, ETARAT
BA. ATARAETBRA, A TEARETEE, RTEARATBA. EX
ARATHBRA. LI—FEAALARLETHRAE, 12 —FEARAEXRLTELE.
22-—FRAXREFTEBE., 1-ZEARAEX KA THA, 2-ZEXA AL RAFHt
A ETERAFBA, -FE2-ZEARAERATRE. 1-2X42-F4 &
ARAFTERA. LI2-ZFTEAALRATERE. -AARLELTHA. 1-
FEATRAREATBRA2-FATEARATEA . LI —FEATEARATRA,
12-—FRTERATBE, 22-—FATEAREAFTEE, 13-—FETA
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KATBA. 23-—FATEAREATHRE, 2-TEATARATHE, 2-FX
RERETEE. -TARXEARALATRASF.

RiBCCe MAEAFR AR P A Lik«C,, BREHEL, #
AREFOFTREEARL. TEAEKARA, ERAEEARR. AALEK
AEA, ETEHEARE, FTEAEEARE, ATEAREARA. RTEAXK
ARA. EAABEARE. LI—FEAREAREEL, 12— FAREARL
FHEL 22 —FEAAEEAEL. 1-CAAEABEAEL. 2-ZAAREAR
A ESABEAEE. I-FE2-ZEAAEBKEARE. 1-2X2-FEALE
ERA. LI2-Z=FRAAABARA. 1-AARAEARA. -FTATAR
EERA. 2-FATEAEEAA, LI—FEATEAEAAL. 12-2FATE
BARRA. 2 —FETEAEEARE. 13-ZFATEAEAEL, 237
ATRABEEAEA. 2-CATEABARL, 2-FEREFARLE. 3-7THAL
BARLF,

BEALF, RKiECCr¢ REABBRA LS LACC s MAHHEBLE,
L EAEpaTERBE. CEARBE. EALBBRL. FRisBL,
ETHREBA. ATEASRBRA. ATERBE. RTASBE. EXLH
BA. LI-—FEAAEAABE., 12-—FRAALAABE, 22— FA AL
B, 1-ZRAARZBRE. 2-ZAREABBEA. ETEABRBE. 1-FH2-
CERERBE. 1-CEA2-FEREABE. 1,12-=FAAAHEBE, 1-
AEAAERBA. I-FATEASBE. 2-FATESRBRL, LI 2FATE
BB, 12-—FRTEASBBA, 22-—FATABBAL, 13-—FEATHE
BB, 2,3-—FATEASBRE. 2-ZATEAABL, 2-FEXLABL.
3-F A RABBAF,

RiBCCLe A THBHBEPERLFHLELS LiR«C, A7 AR,
HLAKRZFOETARSBE, CEATRBE, FAXTHBLE. FRL
TAABEA, ETRADRBE. ATEAEHBRL. #TAHBRL, RTA
TaBR., EXATHBE. LI-—FAARATHBE, 12— FEAALD
RBA. 22-—FEARALADHBA, 1-CARA DAL, 2-2 X AL T
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BA. ETATRBRE. -FR2-ZEARRTHBE, 1-TH2-FEAAL
TaABE. LI2-ZFEAAATHABRL. -AXAATHBRE. -FATA
TAABEE. 2 FEATEDABRE, LI-—FATATHBRE, 12-—FAT
RATHEBA. 22-—FRATAEHBRE, 13-—FEATAEZHRL, 23-=
FETEATRBL, 2-ZEXTEAEHBE, 2-FEREEHBA, 3-FHK
XA S,

ARIBE4Cre AL ERAL PSS LiE«C s AKBL, REEH
ETRA, THEA. EAME. FRAK, ETHE. FTHRE. #T
A, RTHA, EXAAE. LI—FERAL. 12-—FRAAAL. 2,2-
—FEARK. 1-TEARRE, 2-CERARE, ETHRE. 1-FE2-24
A, 1-TE2-FEARE. L12-ZFEAHREL. 1-AXRH#HEL. 1-F
ATAHAE. 2-FEATHAE. LI—FATAHREA, 12-—FETHRL 22-=F
ATHRE., 1,3-—FEATHRE, 23-—FETAHAE. 2-TEATHE, 2-FX
BRI 3-F R RAEF.

RiBCory FRPERXFIE 6 £ 14 MR TFHFE, LaEERE
AfEmR AT E A KA, A XAGEAREFOIERL. 2,3-=K
A, 1K, 2-RK, BX. REWR, XK. FlEAE. &AL
(acenaphthyl). %%, 1H-FAHE. X, BE. KRFRFHRE. X5t
FFEREE, BCon FEP, R FE, 1-BER -4, HRBEX,
2,3-— A AR 2-F K,

RiB“Cora FREERILIFIES LIE“Cos FEHERA.

ERLF RiES-E 14-TEFEBEOALERRT . AR TRELRT
B ABRSARBRTFHER, RKRRZRH 5-F 4-05FE, ELR
WAL G QL) 20 RR TR FRmibed K, ok, 3K, F%
A.owbdk, ==K, wedk, Xf=eb K, wheb R sked X Kifokep
AL A, Bk, Bk, ReAK. v R, SaRK. FdakX.
gk, BoRE. Bori. oEak. Sedeil ek, wew R okek
FEFAR. wRIFBERE, TR, JEsk, cRek X, cPeok ., SRR,
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JEw%akA . phenacynyl. shedifebsi | skedSrefiniR. s ek
shok Foknz K5 2) AR TFH LT RS E. FPENAF; 3) &
HEBF e eritonkohi ., kv . Rifekvbh, FEAARAF; 4 &
HANAREAMRE R Foyfeitokep k. ek X, T, X
Hok e X ekl olekd, ke, BT A. Tek k. e
ENE &5, WAL WL T AT WU CF N Ol X
. =t R, pyridoxadinyl ¥ .

RiE“4-2 14-RFEZHREREAEATREA FIlHEGIFF®

ETAH:

1) MAFEARANTKETEN 4 £ 144

2) EMAKEANKETFYESH—AZRET;

3) HHRTAEA 1 £ 348K

4) B3I, MK, A EE WAL QAR gk, RE
. EA. skedd, vbedprX, wRedbiK. Dok, wWEAWA. B
b, RAFRARE. ALK LA (oxylanyl). RAKFRALLF. sk
REFHREFARDL QR TAARATEGEA W, FAAK
PRI, RABREEIFHER), HLRRRA, dteg . KK
A, Ak, skep i abedpir . ket BeklK. wWEsHA. IR
e k. RAKARE. REXARE. RARTKAREEF.

RiB«5.F 10-0RF A ERALFHERIBIFETE, £ FIREEH
S EWARTFHALEEZFERANKRT Y ES —ARLRT. 0K
ARG EF 1) 28 RETHLFEd Rk, ok, Bk, %%
A, gk, e R wep | Rz ed | odbed K ofed K KR
ENE S LS ALY ¥ DS LR S S
deoi gt BkeE . Arr . oEok. dedeb. vEokl. oA, ok
Pt SN Tt PN LT A W LT S SLA T A S
stk FHokn R 2) AAARTFHEFEAREDA, RAENEAF; I &
HEBTF 5 hdevkrbk, b, Xk, BRI hAF; 9 &
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HEANBRENRR LR TFRFEpELRA. AR X, TRk, X5f
Kook, Frled k| skef R, B K. Rl A, RSk, wEoed
PR AT T S LT 4 W OOF LR S L P A
pyridoxadinyl ¥ .

AXEEAAY, Kikkeg i, sk, Kok, sk, XAEeK,
FFekmh A, "I9RE. benzlyl ok, HFEfMkrkwmEk. Bk, Xif
OB T LE B P

KiE45-F 6-ARFA EALPHERLFTE, EFuaXLAAGKY
5% 6 MNRFHR, BMBRFAELANKRTFESH—ARERT. sbEK
B o Ff Fenbei ik, shedh, whed K, 1,2,3-ZK, wbsg X, g i
e k. bR, =K. skl Ryl Kok, T Bl X
¥, MARAXP“RFEA"CREERR T LIEEAIRA K
(pyridonyl). XX A T, Hikabedh, bk, wog@E, RARE,
Ak, wREA. ZBA KREAREN K,

EEAXY RIEBSTLEFEBEAZV N2 RAETF. ARTFIREA
RFHERTFHS-AEFE., SWEEAMHEH QiR E, Kb X, atrd
A 123-== K. skapd, ERX, Sk Rl R ¥, kAR
k. FERLESR,

AL P RiES-E ¢-ALEFHRLRBEHFEY N EaRET. A
RFRERFHRRTHS-N6-THFAR., SbRXEXAMIREH @I%R
AL kR A. Dok, AARGHA, WR-2-nhER-A. W Eetk-A.
wWEEH-L . ROE2-F-A. WRKHEA. WEESA. wEREA. O
ok -2-BR- X S et B -2-BR- k. B LRS-, 6-LAEFALIRF, Kk
. %RBRA. Dok, BARGRRE. WR2-hEA-E. WO Eatee-K.
w9 Sk - fekeg 2B K.

AL P RECREERAH X-NH, R To)868, AREP—AMERTF
B EBARE B, Cre A ) BRAMFBFo 2t HA SR TR AR
M. T8k, AABRRET AL AT R 4- £ 8-TUIR(Flde, "RoTIK,
REIR. BAkFF).
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AP REBHALEMBAX-CO-NH, R FHERE, ARKLFER
FIK Cre A FIR A RRBUEE, 2o“R K7 FATEL., RIB“BERE” &
6,35 BIR 69 B R K Jo ) BRAR,

AP RiFcskm 748 2-sk AR 3k, PRk 2-kdmi.

PR SR FXT UBAE PR OF TR L8 WS- PR Lp W

AR E RiECkeg A 738 10kl X, 2kl X R 3-keg K, H Pk
2-vke K

AR T KiE<m S okh A v Sokd-2- A R W Sk d-3-%, 40
i% 9 Sk -2-K .

AP RiE<m SE YL 380 R 2- X R W aES-3-%, LTk
it vg SeEy-2-K.,

AR E RiFcobeg bt A48 1ol bt . 2-ief bu AR 3 3-vlef b K
b YR AR A S

AR P KiFem S ok h-2-8- K48 W9 Sk vh-2-BR-3- K. W9 Sk w-2-
BF-4- 2 X w9 Sokwh-2-FA-5-K, 3 PRk w9 Sk ok-2-BR-5- K

A S KB bt -2- B - A 7 Fe vtk ed bt -2-BR-1- K oo b -2- BF-3-
. vbeE R -2-BR-4- A K R B -2-BR-5- 2, Lk ebedbt-2-BR-5- A

Rigsapak R fr R 8ISk LT — AN ER TR EM AL
B, HEAREH €5 2-akk, 3-8kt 4ok, Saakk, 689k,
7-ak K A 8ok K, FFRiL 2-dek K,

ETFTXATHERT:

Y2b aYZC

(HEF Y2 Y F YO 5 LR AR, Akt RSO TXETHE

H:
0

”"Jf% Ho/f% 2 Hoyﬁ
HiC H Ph P H

34
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BEALF RFAELBBRR G L EEFATRALAEARKGELET
AR —ANRAEEAET Xe) $ABRNKERE.

“AE ik W IAR O 3 BAG BRI 69 S A 4] 6,35
1) ARF;
Bld=, REBF. REF. BRTF. #ETH);
() £X;
(3) RE;
4) AEX;
(5) BE;
(6) &I;
(7) Cre e
(Blde, FE. TA. ERL. FAE ETHA, &RTHA, EXL 1,1-=
FEAL. 1,2-=FERE. 22 —FEAL, 1-2TXHX. 2-24AL.
ETEF);
(8) CrsBEMH X
(Blde, TIHE. HAE. 1-ABE. 2-A%A. FAKL. 2-FRA1-AK
X, 3-FEI1-AHEAF);
(9) Cret i i
(Flde, THREK. 1-Am%RE. 2-FbE. 1-THE, 2-THE, 3-THRE, 3-
FE-AkE, 1-THhE2 HRri. 2-FRI-ARLF),
(10) C3 g SRt
(Flde, ZREE. ATE. RRE. KTE, KEE. KFLH),
(11) C33 M A&
(B, RAME-1-K. SRAH3-E. FTH-1-X. ZRTH3-£. 1,3-%FT=
W-1-2 . FRAH-1-2. RMH-3-2. SRAMH4-X., 1,3-3RK=-1-4. 1,3-
R -2-2. 1,3-3RR-H-5-K. ROH-1-£. FKOH3-£. KTH4-
A 13- 3RT2MW-1-4. 13- T oH-2-%. 13- R H-5-A. 14-5RE
=H-3-A. 1L4-FKToH-1-X %),
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(12) Crs S AE

(Blde, FEA. THEA. ERAA. FAEE. HAKLE. ETEL. &
TEE, #THRE. RTARE. EXXRE. FAEEE. HRERL.
ETHRE. FTEE. LI—FEREAL. 12 —FEAAHEL, 22-=F
EAAREARLF);

(13) Cre B BE

#Hlde, THEAERE. HAELRE. 1I-AHERL. 2-ABEAERE. A%
ARA. 2-FEI-AHEARL. 3-FAI-ABARE, 2-FEA2-AHLEA
AL 3FRAABERE. 1-THARE. 2-THARL. -THARL.
-AFARE, 1-THARL. 13-TCHARE. 1,6-ToHAELAS),
(14) Crs AR

Bldm, FAK. THE. ERAX. FRAR. ETHRE. FTHE
THRA. MTHRAE. EAREA. LI-—FRAARL, 12-—FRAFHHEL. 22-
—WEAARL. 1-TEARAL. 2-ZAF/AL, ETHE, 1-FH2-TE
AAREF);

(15) Crs AL

(Bldm, THHA. WRHEE. 1-AKRE. 2-A%RAE. FAKRAL. 2-
FE-1-AHARE. 3-FE-1-AHHE. 2-FRL2-BHMAL. 3-FL2-AK
A 1-THAR, 2-THREA. 3-THAR. 1-RFARL. 1-THARL.
1,3-ToMA . 1,6-T WA F);

(16) Crs FRE

(Bld=, XEEF);

(17) Co BEE

(Flde, TBLE. ABE. TBEAH):

(18) Co.14 FRIZFR A H

(Blde, XX, 1-RE. 2-Z4 %),

(19) 4-£ 14-LEF AR HFAR

(%3,
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1) "ed bt AR, mbedok AR, TR, B A, sked K el A kel A
Dok, WA, WEAHE. REXRARE. RALRARLAREA
=3 B X-
2) 45 A S BRIR 69 X A
3) RAARNERA X FBLEBRAARABRERLEF);
(20) 5-F 14-TF R LA R
(Blde, wbefdk, abm k. K. Eo K. bR, R, Rofoked R,
k. valed X gkl FedoRR. k. Xk skvdik.
A, Fofekvbl, R, XAFELEHF,
(21) BERE.
(22) ££H Ci¢ BB R A BARE G BBLE;
(23) RBLRE .
Q) Cre A REFTHEL.
(25) Crs BLEH I
(26) Crs LA ARL.
(27) Cre B ARBLE
(28) Cr St 2k BAABEA |
(29) FEeX.
(30) 10: A
L -
10
FEFR”"FRVPEARIIEATERTR Cioi)
31 FX:

R1 0a

I
A Mg
T

G RPFRTVE B AFERETFR Coiih)
(32) Fs:
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R‘I Oa
|

I‘LQ/N\RHa

(HPRUFRPZABIBEATFTER TR Cra i)

FAH, BALFRFERBRR BT RAASHTAT AL LRAE
61 E 4 NBRARE.

o EiE(6) £(23)F] t 4 AL LI IR T, RE. Cis KA.
Cos B E. CoethE . Cig3RRE. Ca TR, Cs AR, Co 8k
%ﬁgi C1-6 %zﬁ%\ C1-6 %%’%g\ C1-14 %ﬁEM‘ C2—7 %)E\ C6—14
FE. 42 4-AEFABREARAR -2 4-TLEFE. BEE. FH Cu
B k2 K B A A A A AR B AR BRI T At — FAE 1L A% ) 2o F
81 E 4N EERRA:

(a) ART.

(b) &%,

(C) #RE.

(d) A%,

(e) BA.

(H 2K,

@) Cis S

(h) Co.s M.
(i) CosBhb X .

(j) Cas bk
(k) Cag SR E.

() Crs BEA.
(m) Cy 3
(n) Ci¢ BrARLE.
(0) Crs BEMALE
(p) Craq M A AR
(@ Coy B .
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(r) Co.14 FE.
(s) 4-% 14-LI R F AR IR H.
O 5-£ 14- 4354
(u) BEERE.
(V) FA Cre BAREAAMESIRARLAHBE, &
(W) AABLEX,
(1) E(23)ATiE.
F T A IR 6 BRAR R 6 A3 £ ) 6,45
(a-1) HRTF,
(a-2) £X.
(a-3) AR,
(a-4) Cro Bt CosBHA. CreBbeR. Cos R ERC L AL, &
BAELMM 1 £ 3N R TFREERR,
(a-5) Co.10 F 2
(a-6) 5-£ 14-TLRF A
@-7) 5-% 14- TR KA H,
- (a-8) BE.
(a-9) = RFE.
(a-10) Crs AR FHLA.
(a-11) C s LRI X
(a-12) C,.7 B,
(a-13) C s SR ABAR K.
(a-14) Cr.s FEAARBLE |
(a-15) Crs A T HBLE
(a-16) Cy¢ SLARE
(a-17) XK.
(a-18) FBLA.
(a-19) TF A
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o
QJ{*N)J\Rﬂa
!

R1Oa
GEF R A R2E HEIIBEFTEETFR C i),
(a-20) F X

o
FF R A R & B3 WA FERTF K Ce i),
(a-2)TF X

R1 0a
|

GEF R FBRVEHBIBEFTERTFR CLe RA)FRKL,
JA ATtk WA B B A 6 B A4 44 S ) 4%
(a-1) BARTF,
(a-2) &,
(a-3) AFE.
(a-4) CrstRih. CusFBEA Cla AR, HEAFENK 1 E3ANMHR
FRELERAK, |
(a-17) AHE.
ATREATHEAHA,
(a—l9)(’)F A

r;‘iN/u\Rﬂa

l|21 Oa

(FEF REFRVPEARIWETFEETFR Cs i), &
(a-20) F X.:

|?10a
A_,-V‘S\[(N\R"a
o)
(HEFRPFBRTPEHERIBETERTFR Cs i),
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B TAEi BRI A ERE G EFOIEFRT. A, Cu
A, CigFE. C B AP RTE.

B FARR IR BRI ER LG B QERET. HKRL, =
RFE. FRESF.

AAXE, H4EBARPHRAELD R 2 RKTF 2 0, RRE
AR SEEA T RIR. Hlde, HFRAERBBBAEL N, GIEHMR
A%,

HBRALA, EXOATHRESHT, Cy £ 5-F 6-LLFE, #Hik
5-LHFE, ERAESK, FEik Cy b Cy HE b IR R 5
8 &M R 1H-"E%FF[2,3-C]rtb.

AKERAXMETHLASHF, n£0. 1. 2. 3K 4, Hhik1XK2.

AXADATHRAST,Q £ Q' & A B I A TNV -.-CV:=,-N=,
-N(» 0)=&%-CO-, B Q' £ Q* FEV A —ARNVL.H-N=, -N(=O0)=, FF
ERLEHRRTF, it Q £ Q' RA—ANRANVL-HK-N=. -N(~0)=,
M -N=ZBRAKE-NV-K-N=, -N(~O0)="F £#Hikt§. s, 4%k Q'. Q°
R Q'L —R-NVLHK-N=. -N(—0)=, #%|Z&-N=,

EAZAXADEATHLEH P, RLR K R A RIIWETEETF.
HBRF. £E. RE. AR BRE, F8H0MBARE Caitit. Eikiik
BARE Cre A FR AT Cyp BEA . -CO-NR¥R®, -NR?CO-R*
H-NRPR® (&£ F R®f R & 4 B LR FERF RIEL I Crs
k), ik R RAR FEVE—AFRERT, XAR. R°FR"
FRAE—AFRERTF. FEY—AEREA R R F RIREASGEIRA
Xk, HEHiE R RA R PEERANRZERTF. FH—AZELE T
SR, BB TS RiBRIAR, RT. BA SR
BRI AL RRAHRARE, ARRTRTRERZRBHRRE,

EAXALRADODEMAFTHHLES F, R £ X
~(CO)-(NR*);-(CR"=CR")-Ar A FH XA FH T RE.RPF R L& I ik
TRET. GRF. £A FHEMIRRY Ce it BB Cyug
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R, ERIBIRARN Cl AL, FRMIMRY C s HEX. /£
B I IARE Cro AL R Co s BHAA . 1FbBIRA
B Cag SR A . £ MAMBRE 4-F 14-TEFAEHFER . FRBR
ARG Cora FEBRAL LA 5- £ 14-THRFE, Ar R TR HAIRA,
89 Co1q4 FRARALLILMIARE 5-2 14-TLFXE, h. jFRRkEAEIRK
FOR1, H#hEhFfjR0, EELEhFjR0MKAL
EALAXDEADNRFTHLESHF, R’ R®F R EfEIIET
S§EF. GRF. 8. FRBBARY Cati. FEHMEIRAY Cg
AIH R, FRMHIRARY Ce R AE. FibRAN Co iR R, £
RIS Cro AR, R IAK Y Coa ARk, i
8 Cig SRR, 4E3 IR 4-F 14-0EFALFEAH . FikbiiR
K8 Cors TR BAFL AR 5-F 4-RFTE, RAERT. 5&TF.
SR AERRBIRE Cro k. 1EA IR GG Cre bl £ R AT A
BAH C Bk, FHFERLEERTFRART.
EAEPXOEADRTHLESH T, Ar RAFRRBIRKREY Coy F
E ST LA IR 5-F 14-THEFE, RBAEEBBBAE XK, 454
ARG BRI, 1R IR A E S IR RAF IR S e K
EXRZBRXOEAMRFTHLESH T, L 2 L4, FEBIRE Cr
Tt fEEAIRAREY Cos TR SALL AR Cos BIEK, Hik
B bk SAFR B Cre BIE, FERLLH, TFEARKETAE,
EREZAXNOEMDATHLED T, X ATERXTRAATHE
A :-NR’-. -0-+ -CO-+ -S-+ -SO-+ -SOy-+ -CO-NR?-Z-. -C(0)O-. -NR*-CO-Z-.
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BR, TUARATREE R AGEATER, LB EACIEELRETH
REH KT, RFR 1L,2-—RTK. BEMNLEXRTR, BEHN
R, PRMEN e NN-ZFREAPBBERCHE. AEEREETAHATER
EENNEREE.

TR AMEN w2 TR TR EARESLEH 25 ERMAET R,
AT R 27, R EMTAREL. AR L6 aiEaRRT
ETRE, ATHAE. RTH4E. XEE. 208, BBHE¥E, AEAH 1
2288, PTARAMUENGEF O = FEATRERARP=ZTLA TR
A=ROBE, = FTATAREA=ZATHRRES, AEH1£22%F. #
AR, TR REE R EATER, SEEH G L iR RT

56



03812475.0 o P 5E46/5100

HAREA R TR, RER 12-—R2TE. BEANERTE, filx
Fdowg Fekvd., R HIEEA-78°C EEM 9 EREA.

BIFINZFREAFTREEEF, TMELAMY 27 4 EHRAN ., &1,
184 27 £ Lewis BB FE T FodF kA V KAEFHERL, HARALAY
A 26. T 5 A IR LA 27 B AEA B 54 iR R IR
F Michael &tk Ebdh. B, BMXLILGHER, S TFRAHGAE
AH1E25F. Lewis BAEF QAR TFRILE. —fAAM-28ES
H¥E, AEH1E25F. HAHEN, TR IR B GETEN,
KA 6 EH BRI T HREMN e =R F 5. RFTR 1,2-—R K.
BEH IEI TR, pREN W RkS. REEEH-78°C Z2EHHE
TR,

BB 55 &5 % 3 Ry F XEATa-4 26 PRI AN BLRY, 153
#8 5L 44 (I1)-C.

BAORADR T HILAH Q681 E R 5| B8 &5 E ey 4 &
TR DR G, XGRS T RS IR, A, A&
FEBEHEFT F19VFEA THERLAELIRGHEF &, AHX RS

e BT E, RERRX AW T AR T ERFEFEHE, R
PEFERRTTESES k.

#&F % 13
cno Pro H
RSN, N PR v /Nl
NJ ?J;)\ N\ X v
KEFNW R R?
R' 28 29 30

AEXADA Q' £ Q' ¥, H¥1X Q* R-N=#4 1H-rtbok H#[3,4-b]2
AR LR ke, Flie, AHE&FTH 13. EHRHL, BROHF %
(Synthesis.1987,1124)ik A =B X L F M 4E A T 5-BE-1H-wkw 28, A
T B, 1H-"HmEHF[3,4-D]=2 IR 29, ARBARE Y, YA _BRILENY
WAHELGETRAN, TAELHEAR L ALS R S AR
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BRARE. A EFE LY TRE I _BEOFNY, KRBT 2-RE-3,3-
ZFRE-1-FHEE4, RSB, TVAS R TH-"PE 5(3,4-b]HZ 3K 29,
HpprA sl 545, EAUk, B34 A 2-HE R B, Ti$& 1H-%
ot 513,4-b]P R 3IR 29, HPAAIIASAL. AHABEREAGER, Tk
1% F) R 5 So BEL 94T IR, SR 64 526 32 R IR T BEEH 4o F
BIR LB, KF. BRANETALER T s XA BRGFETHATRAR
WA F AT, MAEHREIEN, TAFIFETER. L8R, RBRF. AT
R¥, A-BRAILFNHOATEATH1E23 4 E, AREBERATHE
BEENGDABE.

WLt 29 BLERP, Tik#l&4La4 30. HEARPE, Tt
AR o R 6T AR, bR XA RH OEEARRTFEA. FEE
A, FRETE, RTEELE, =XFAF.

FEER., FRAFTR, RTAEEFP=ZEXT LWGBURY T B 4
&F k3 TR

FRAMPBARPTIA, #lde, @it Lewis BYEA I FiE. BRB KB F
HEABR R E MR I BEREG T ERT R AHRKRG LS, CraElR
W F RS BURY . AT R AR, &k 8 TR, A
K. fAshF, ELEHRATRASMAFEHEFREEL, 4H Lewis
BR, iR R, ZAFAH1£2105F. hAREERN, TMEA R
B R HGAETER, wEENGESOEERARTFHIREN R F5
KB XF, REBRBEATREFZNGDREBE. FAHBRERAPRA
69iRA, STOAS| B BFPABE . HAEBL. ABSTE. —RILEE, REFHS
BA BB —RARMEN T RE., HEELEH, Flde, TilE—ibiE
RABE. TBE. 38, K. T, ARF., &, FilE A B840,
BR L ESAR G F #AT, 5 RAEHANER o = R T RRAH EAA &
BMERM R, METERE, BEAMNGRAEH1E254%F, RARERE
WEATRIENGEDRBAE,
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# &7k 14
Pro Pro H
/N NH, TAKE KBS N/N l NH, I) v/\n/
N | N N S
R' 28 R ii) Hﬂ..ﬁt%/’
v/\[rm /\[]/T3\ /)Ef”)%
i) &
iii) LR

JI

ABEXADHQ EQ*F, TAk dwf% &7 iE1480 7 XA BRI H-tb
H3,4-bttE, £FQFQR-N=, EHHEF 13 695 - KA -1H-428
HE A BAENAHINE, 5ol RN E AR ChoF ki ATH
4~(J.Chem. Thechnol. Biotechnol. 1990, 49(4), 311-320%), # A& 1H-"lt*L 5
[3,4-b]itE 3732, B A E B IRAR LA XA 9485 £ L ERRTFRE
LERR B, RATE, BB FEF.

B LA W3 1 Fe LR BM XA 69 5-F R BLAKE SR A, TAFEEE
ERTFRGBEREE, B3AESNRAEXLEAFHE T AR
BRLE, FIHAYAETFESTFYEAEBKES, £RFEEY
32. REFEFHESAXMNFREFE, AHSERLELEGHI3, 22, @i
£ZABATNIRE B LR AR FTEEE, TAHFLEH32.

—RkB, TAEER AL T AERR B R AR 3 B ME A PAEA F
BT, EARBEER, Tk A BRI ER, RL 58w LB
A, FTR RANER 3 X L AEERBR 4G E 4 LIE R AEBREY . AR T RERSF,
AR TRHLAZTAHIZISE. REREAHEELH0C.

A T R G5 A BB BER], T RAME R R4 B 6 4EATIEA], shk
R & ) LI R IR T EREN e TR OB, AR W12-—FREAT
BREEEH. LNV-—FRXFBUEF. REBTE ZENTTUAESA AL
FHRZAGT FEGBRGR, RAELSALTHNHR, 2 TFRAESRET

—43 7R,
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Y Ky 5T R S REL R G EA], T vAMER IR R HAEATIEH, sk
REMNGEPCELRRTHEN o FTERXLE, BEMN P12 —FHRE
LA EEEKE. NN-ZFRAFBLEE. KF, LFSH8. ATABRTILF
2o BRI . BB, SN, RTEYS, g TERHLAEA1
E34F. AL ECREEN, ERETAERMENR F AT, Hldo, oboz,
ZTHE. Fhuoedz—,

ATRACHE. . AALBHEOREAGRAGATERAH1E34E,
MR EBRERTAHAEREZEN G AR

A A AHIIFT A B DR, ToAS| BRERLR,. BB, A RILEE.
ZREEBF. HETRALATETAHI1ESL T, REHIREEN, #
AREMNpERXRFTE. NN-ZFEATBESF, 28, Flesitf, TR
EREN. REBEBEAHAERIZNGEREE. BE5, BRHFEFTE9
%, AN FAARERFHRY, FEIEH3I2.

#&F ik 15
i) R4

Pro Pro Pro il) it fkdh H

M NHz M NH; NN gy NN
Ny LR NN =i Ny o | ) s Na |

NO —— > ) NH, ——> N —_— N v

1 1 1

Roa R 34 RO 35 RO 32

TH-7eP8 55[3,4-b] B IRLA M 32 BT A BB E & F ik 1S R B4 &5
% 14 A&, BP, $l&7 % 14 PRRG T EAESY 31 ER A A 34
J&, #B B4 k(Farmaco. Ed. Sci. 1982, 37, 116 F)/E v ot E 308 S
{ii M I NIRARE, Rkt C_BFHW, K0S H 35, TRER
& F ik T HEGF KERRETIAS Y 35, EH LRI F ik,
Ble, R4k, SEME-B. FALLE. RAARSAE AWK HATRALE R,
RRAE-TEB. A-TBREREFS. LECEMohisesb R titd,
Y4 SACEEL R 6GIER), T AR R4 5] B BB G 4EATIER], S EIEH 89
FHOLFERRTREN L FERERCHE, gREN R TFRIKG. &
BRI Sk R LB, ARTMTE. —FATEE. PEF. AET
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BFt, SR EABAHGRED S%E 20%EE. SAEHNBEATE
ESKEE., REBEREATRIZEMNGIRBE,

$&F % 16

pm N Pro

H
NH» o) J\ N-__N
;c ccoox LY ;@ e 4T,
NO

R?

é&ﬂa %'J%z& 16 "m#sﬂ % 1&%@%[3 4-b]vbtv§»£m&A% 32, Al &4
% #%(J. Org. Chem. 1993, 58(22), 6155-6157). J & F BRBs 5 4L 2144 31
J& & A ZRILA M 36, FaBATHBER AL, FAFubebfoab Bk 37, £F A
BAREAGE TR RTIN 545, REELEY 37 BREEF ik 3 FHRP,
R 2o 32.

#&EF &k 17
0 OH
P N— H
CN Nz\/lko J | / cooJ'— qaw% N XN
N ] P
N
R 39
i) B11L 1)1\3&4’6% =
i) R4 ﬁm iy v ﬁ
—_ l SN i) ®RAE
NN vy sisrse NN /k
1 N —> 1
R a0 |

183t % A P SRR L T AR, 1H-"e»k 5 [4,3-d]EE 3R 41, {24kik 7T
BRHETE 1748, B, £4Fidid 4% %k (Farmaco, Ed. Sci 1984,
39(7), 618)4F 2 8y 4- B -TH-viog-2- R B BB 38, &5 FBLE A C4ntd 7 X,
(Chem. Pharm, Bull. 1983, 31, 1228)R &, #§3| 1H-wted 3F[4,3-d]"E"2-7-B%
39, REBRFZ XL SR L4 5% 14 95 X3 ABURL. B,
R ET % 14 KL% 39 BILE, HBHEF E 3 Ry bk 4 Ebs
#40. REBEBRHNEGT ik T HEHF XFERRATIN 542, A BLTR
BRLBLAALHBARY , Miadl& B e 41. 45 TS AR A
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BIER, TARR TSGR R GEATIER], shRIEN 6 L F CHEERRT
BEE A de LBF, MEM O ERHRTER, BREMNwEXFTR. AET
Bk, TBEMAEA 1 S EE2EMNT, MREBENTEREFHMER
Y

H &7k 18
N
[ / CN

NH, 34

(VCO)0
-H0 T \
OH i) XL

H H i) it &
/N /N /

N N oY
| p—conn; veoon Nl L AL A

R1

=X

———
NH, 42 R 43 R’

HC(OJ), Nio)zo ) TW

4“1

OH

N

R? 39

A 1H-w=e 3 [4,3-d]"B KA W 41 HEEHEFT &, TAKER
] e etbek KA HE A 418 F ik 18 Frid ehAeded). HAXMTHEF % 17
b HT T 4-RE-TH-wee2- R B B ES 38 494bAd, TG K@it edes
# (Bioorg. Med. Chem, Lett. 2000, 17(10),1983-1986)4- & &4t 4-%1 42 % .

ol & ik 18 BT, 1uadh 42 R RF 43R4 KB M G A
Fl AR, Blde, #Bid S 4 k(Phrmazie, 1996, 51(12),983-984)4% F &% X,
BB B G A A A 42, TASRE] 1H-re H[4,3-d)He2-7-BF
FTEY 43 BALAH 39, b, sdd 39, BITRARATHLREE . &
P LRAEE . A S AR T N-FAHHATHER . EREEFHARYP R
K, @B ERSE&TE 17, TAdlE&hsdH 41, EF—ANERAKIIA
543,
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#: 1 B4 % (J. Med. Chem. 1988, 31, 454), hitA-4p 42 iidBLK 5
TFHAF A 44 T HE LR BREFH S, MR T E T 54,

Kb, A% 42 TdF SR BB ATE B4 o5 &A% 43, 4%
AR T 42 HEARH, K2 A BLRABRET, REFFARN, HERA
BILF HIK 45 5T HAT. X T LR AEARFIRL, BFTURE
407 i%(Heterocycles. 2000, 53(12), 2643-2652). R TiAifiti4 1H-thwd
[4,3-d]E72-7-8F 43 LT REHE, 1L 43 4 5 BT R E| &
7 i 14 ATH A R BN,

#&F & 19
w VAN L
Ho)\rcoza » HO/]\(CO2Et ”) £ R1J\“/U\hllH
NH, NS NN
46 a7 N~ 48
i) R4
H i) i Ay Y
NN i) V N
# T e N
2 \ N/)\v

R! 1
49 R 50

1H-"er2 5 [4,3-e][1,2,4] =B 34044 50 i@ id48 A Bl et A % 46 1S
RIEN T AR G oM (BRR). BBENF &, KL 46 HELH T H
—FREREARTRE, ERTEBREAFND LY 47, REKSY 47 A
P18 E.4n 7 ik (J. Het. Chem. 1985, 22(2), 409)4: 52, E M2 T 6-L X =%
R, #A, WIRLSMAREFT &1 FHFTERL, 518400448, £
B R Bt B &40 05 ik (Pharmazie, 1984, 39(7), 504)4L 3, #4327 1H-ohee
H(4,3-el[1,2,4| =R FAH 49. B4, BRBETFHETH 7 F8F5X
FINMEEER S, #8104 50.

TEABXD-A ATHRESDE AP E L6, QIemMptes &5
%, 2R, HEMBHET ERRTh, EBXOATHNSH T, BXD)-A
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AFTE Y CyRS5-ALFEAGREY. EEXT, UZUESARIREK
7-0-. -NV!-, -§V-. -CV=, -N=&K-CO-, L U' £ ¥ EVH-ANRFT
-0-. -NV. -SV-%-N=m U £ +7-OH. -NH, X-SH.

HEF X220 Z2HRT RV A 4G U ARRTHHA.

#1 &7 % 20
Pro
H \ i) F R H
3 3 3
N~ L!\\ ) 1% 47 N~ '{\ , i) BLtRP N~ B%V
N\ I \',,'U N \ I \‘,:,U - \ l \_/,U
U1 U1 U1
1 1 1
R' R" 5 R (At

BXD-AFUREEFR AU ES—ANAR-CH=H AT, &L
FBR & 7 XAAT 8 F BB RP AW 51 8 1155404 52, %R
B EREATIALSS S2HMET U U642 8, BEBRY, Til4
HAHD)-A-1. FATABEEFLRRRAZIIAMGTRE, TUAFER
. B4, A BAF.

TIABERBHEF % 3 AT E.

HABIT %, RAERTHAETRBALETHRAE, ALY RE
IR TF byoing = AR 4. ABE T RA, B AEH 1.05 £ 1.2
HF., BRETUAERAEEMNGEFG TREEEMN G4 THAT.
BR, TOAMER RRE B R AEATER, sRBEH s e RrRFH
KRR —R T, RHEREENK. AEABREETAHATREIEN G RE
B.

YA RERAT &, ERRMER. LIAAHER . FEBARRBL 69 RA Y. Al
BRAARFEBRAT Ao LB 0 IRAH) . TBLARHBLES. = R OBLRANBLES, AR
R o = BT R BN R RMBLAEER . AR T RH, AAEAN A
TH1.05 B FEENEF. BRATRAERFLEER G2 TRAEEN
FHTHAT. FEAHBER, TOMEARRE R GETER, hEBEHGE
FlOBEERRTIRB R TR, EHFROELE, BT RIALR,
L A AER R, TUABARTARAR M. REREREH-20°C E5H
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MR AR,

VB B R A ik, HKi%1% A Friedel-Crafts KA.

£ U ZNHEARGHLT, ZmEABTUR LM FRY 1 28R F &
RELGRPERY, REARETRYBARY . ZBHEF & 3 HEY
F X TVATR 1 L8RP FaPliR .

#&F % 21
Pro i) w4 R AN

H 3 \ 3 W)V H 3

N—_~U : N—~UC i) pa 4 A
N/\ l \\_‘;5 ‘—,'{&'__» N/\ I \‘_,/:\> ) L N \ | N ’,‘>_'V

u’ u? 1
R R R
53 54 (1)-A-2

EF—ANBRAREIIAZME T U G5 T4 H30)-A-2 TikiBitde
T XF&: RPEY 53 (F U2 R-CH=)dgwbrt 84 1421321084 54
HANELE, RAEEFRNVEYW SAHTAHFELBNAY, BB EF ik
6 FIANBAKRE V, REHTBRY. ATUIIANGETRE, TRFIEH
. FaeA. BA. BRA. A,

oM (D-A-2 BRTERNF XFE. BHBEHEFT X 1 049 54 3
BAFREREWE, RIFFELBNAYFEA IR REL, BEMK
By . AR GGREN, TASIETH RN, KRN 69 Lo emk, N-
FRIRABL IR, B, N-RIRABLEARF. PBALEA G TH 63 NN-—F
ATBE. N-FoARR., FPEARETBRS. BRAXAGTH LS
RATFRA=FEAR. FEHBLEINLDE.

vt SR 44 1A 6 BR3P Fe BRI vA LT 418 F R385 7 X T A

#&F ik 22

i) b ) &€ R A
iy AR AN PO :e))iiﬁ\ﬂ

i) & 46 VA N _
> N\ )T -
U1
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#EFHE20F, % VR URACH=, AN P HROGFXBiLED
AR BB i B e 5| NI A E B AR BT, Se kA KT 41677 ik 21 Frid &4
FRXRAPLA S5 ke th 1 45, REARLE. RAEFHETAFE4LE
A, KB IT M EF 4R R L b U Re1Le 56; &
i it F A RRE B F—ABRETIAN U, B4 FDRFERFBRY B
B, $FE4AHD)-A-3.

145 69 4R 3 Fo BUAR P A KA T 41 &7 % 3 957 X T K.

HEFH 23 EUFETETY 54569 U RERTF WL,

B &k 23
Pro
H \ i) 7 KL H
3 3 3

N~ ) g N~ , i) BLtRI N~ B‘/zv
N £ U Ny IE_su - N kv

<1 < =1
R' 57 R'  5g RY (1)-A4

EUVREERT, AU RUCFESHF-ANR-CH=HHERLT, BB
RFH&FE 20 Fik, B 58 TlH| &1 (D)-A-4, & U K
U EABARE, o 58 @ ikipLa 57 45 14245 3].

#1&F ik 24

Pro i) A S A
N2 ‘ ST AS N v
NI o2 R N IE Su? iii) BR3P - N »ﬁ
N Y D a1l
R' g R" 5 R (1)A4

U U A BRREGAW()-A-4 €T AR S &5 % 21 #Hik
6 7 A 4%
HEFEBE2THAT 6L U RERFHHEA,
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#|&F & 25
Pro

\ i) = 5

R! 59 R? 60 R’ (1)-A-5
AEF CREEFR U P UV PESA-ANAR-CH=HERLT, Tk
HEA B (D)-A-5, E F A&7 % 20 #iE g5 XKW RAKETIAU & U

#1&% % 26

Pro i) A R
L‘ 3 \N 3 v ‘»1 3
N E D B2 Ny R - N v
") \ ) Ny
R' 61 R" 62 R'"  (1)-A6

BRFE 7 iE 21 #iE g F X T A4 8408-9(1)-A-6, L FH—ANBRK
EIAFAMETF U HLE.

#&F ik 27
i) 54 Pre i) % &R H
i) ek sE R Ak N oS i) £ R N~
= N ()T — > N (.
iii) & 4% iii) Bk 47
R 64 R v

(1)-A7
A U'fe U R-CH=. BB A 45k 24 ARGF K@t HF R
RE AT ATRRLE U LT, AEMTHEF %k 22 895 X,
FIR oA o5 o5 25 6007 KRS A4 63 Foikok#d 1 42, Tl bl&fe i
(D-A-7.

# &7k 28
T A3V H 3
= : = N w v
i —ERRA > 7> NH,NH, N VA0
o) (1 E} o \ﬁ; —_— N\ '\,,’1'
i) B8k u
R' 65 iV R' 66 R? (1)-A

Aok SRR, —RA TR K AT &5k 20 £ 27 853
B, HEBAREV IIALAY 655, AB—KA% LRt IRE H3R, A
#&EHD)-A. TURERHEFT 1 TEAM —KEOWAHHFRASRA.
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#&F % 29
R B\s/ v T2 B‘\s/ v D Lgmann R n @V
{ 22 NH,NH-Pro (w2 1 N 0
oﬁ:EU‘ Pro-HN’ Xy U ﬁf%ig - g
R 66 R! ﬂ i) BR R? ( | )_A

EXEABBHEF E1ATHEFT E28HHERLF, £oBHEH67, K
J& 18 i3 Ullmann & &L A 4835 3B i 1R BR B 4R AR LA 314, M4l &
a4 (1)-A.

BT A RBATRP 35S ME6 R 5L, 128, hikie A A TBAFR
P BBt . Sb R BT CAE NG LR B AR 6 e T AT A A,
AR RA L B R A AEATIER], SbRIEH & E4) Q32 RRTFEEF 4o
OB, WERH,. WA FERATKR. BEfo T, LB AH,
AR, —FER, K. FEF. BRBpe) A T4 FRHAH12£20
L%, REBEETAHOCEZENNGEARE.

Y64 A FUllmann BB 694RKH], “TUAF| 848, RAL4R. B4R, #t
AR, A, METRALAFARKTE2LF. FTABRK EH @i
IIRTF BT, BKBR4A. BEBRAT. BEBRNTF. BR A TIAERALEN
T FRALEMN QR THAT. HAHERN, TR REL S Q4EH
B, REBAMGEFICHERBTTE, MEX, K8, —FAT
B, — R F. REBERFTAHAEREEN G RBE,

L8 IARBRBE L T AET, AT RAL g 4e B AL 69 S5 4] L 36{2 RFRF
E(=TFRAE) 48, TEEF. BAHTRIK, TAMEA 2,2-X (=KL B
A)LU-FL LU-R(CEABE) R4k, Z(RTEBE, LM G 1
E3LENTRA. AR RTEHA., RTHA. SHBRAETRKLLY,
YEH R, TMER RAL B 6EATER, EBH kit £4 Gz
ABRFo_FEATBE, Wieskw, — 8%, B -_FA/M, FX —@
XF, REBERAFTAHAEREEN OGS RBE,

hed g 1AL BRI F AR A BT 4167 % 3 97 X T AR
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#& 7 & 30
Pro i R
- - 'N 3 3
Pro HNK\EU*:J 2\/ TS S O-N gzyﬁzv ||)HM%J})’ J%
\]j1 E—— \U
R . R i
69 LA

HAH(D)-A 94 RETABIHEF % 5 QT ETR. B, ALsdY
69 (AT ERAREFRANTRAFRERTANELE FEA S LR
ARVEA B, AL R TR ARAREFRMNTRARTAT
A, RE, WHRE T RMAGARARGGEM T ARE FRAE Y 6B R
QAETHATSTABKRESRE, GBI, RERITHRY,
#| &1 H(D)-A.

e ) 1A% B BR P A BLAR Y A KA T #1873 897 XA AR

BXA)-A WA R LA TS H&F R U GHEFEE
HE B LEEY, R RAESGIR, L, ATHERT
BRI B EF HFETHEFT % 31 25 E 5%k 34, sHFIXBpbHhed
B REFR XY TABIER LR F E4E, 12485 R RF
Fa4l&F k.

#&F % 31 L
Pro Pro - WS . Pro
N U N VY i) Sonogashira& 5L N_ VY
NJ RACKIHL N;I i) fat N%L
N > N =N
T X

R 69 R 70 R 11\
S H 3

i) F1L N

DR

R' 72
A 69 TTVAR TR F k6 E: BB CLFik D TFHEHILEY 69
(U=$2%: #l%=, J Org. Chem. 1992, 57, 5680-5686., U=ABL £ F: #ldw,
J. Heterocycle. Chem. 1990, 27, 567., U=8%: #ld=, Synthesis 1987, 1124.)
Fertek i 4 4L AT R AT E)L A 70; E it Sonogashira /BB =
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FRFELEEXTREENEASY 70 183, HBL=F X FAEAMFE LW
71; REHLAH 71 F BRI,

BB E Tk 18 AH 69 ¢ 4 {54k, TAHl&1s 70. 44
BARSHHRTF, HikshiiL,

A F Sonogashira BB =ZFRAFRRALKRETE. AL TRH,
ZHETERECRGAEAS1E23 458, FFABLHNGES G ERER
F LE4e(D). —RREZFLBEAD). O XEB)4e0)F. 88 FEH,
BAKGAZTAY 0.1%FER). REBFTR, Tkl S ERHELE
HpAedl, #lde, BULAD). ZXEABRE. FARNESOEERRT=
L. —FARRE. REF. EHEN, TSR R B R HEATEA,
WRIER R LEEH| QHEERRTFRATBE. Wi=%x#w. =K. T
—EE VAR, PR, YRS R REATAHTRERNGSABE.

AERETFRBRTURGRARMLZFAFARAEE, 4R
B5F, TOMEAmTERMKEE. BR. BAusr. RULBE. 4H5EHM,
TAME R R AL B AEATER], SEBEH L4 QBB ERRT KB
ZRFTREARG . BEM m FEER B, ABRK, T8, Wirkrdh. —rli,
FEF. REREAHH-20°C ZEMNGDRBE. AR, T HR.
RB. ZRCERF. AHER, TAMEARRE B GIETER, shki
F &g EHLFEARRTARB R T RS BEN 4o TR LA,
LB, WRAMF., FRLRER20C REF YD ABE.

A 5 Sonogashira 188 £ L6 o 7 B AL,

EURKETHHALT, bRARFTUALMTRY 1 L FEAE
LR BRI, HRABURIY . wbelad 1 {ide U 69R I FaBLiR 4 A K4
F#l&F &3 9F XA

70



03812475.0 o P 5E60/5101

HE&F ik 32

Pro

T BIAE oA

N§I TPRGERT
CHO

R1
73 74

A% 14, REZITHRATNCEBENSS 124 UIIATRAE, T
ABEIIN o EBEBAFHEFRGRR T LRSS 73 89 5423 4)3#
ERAMEHMEE, BB OAFETUSGRARMNLESS 73 (Fld=,
Synlett. 2000, 8, 1115-1118.).

Y ABAD T3 5INEH o FHEFEGLERTHEF, TkFE
WTREAH R, A CHRIELE. thioglyconitrile. TEEERR LB,
glyconitrile % . F7Fl 8t 4] LR R T AL, SR, BELA.
BRALATH . MEAHER, TARARSEREGEMER, SEEH QKL
LH QFE AR T TEE, T8, FABRRTH. RERRAZEERE
p IR0 R B -

EUDREHELT, ZAETUREMUTF 1 289K P FXAELH
B AR FERE SRR, bk td 1 4550 U 694k FoBLARS A K40
F 4 &F %k 3 HF KT,

i) A "
i) BLER 3P N 3
N LY

R1

Pro
\

/N U\/v
">\I
CHO

R‘I

# &k 33
Prq Prq
. - H
N OH N oH I N
N,sj/\ Vilsmeier-F 8t4t _ N§I\ ii) LR AP . N%J:\Uz
CHO
R! R? R1
75 76 77

o 77 TAR TRFEHE: BiHddh 75 Hubdey 4-4181d
Vilsmeier K B #EAT F BRALAE RS 76; RGHEEH 76 #4TH EAF
MR B L, HEFHeH 75 BRILIKT &) CdeF ik(Blde, J. Heterocycl.
Chem. 1982, 19, 117.)7T & 5 b8 A%,

Vilsmeier KA i8 it BB A FBUERE R G EF A B4 H TR, B
Hh TR, ik NN-ZFRFBUAR, AR TREY, BBEHNATN 1
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2245F, MAETRHE, NN-—FEATFBEGAETN 1 S TEEMNE.
YA B, TOARFRREAER AR S RN QEITER, FHEEEH
RAVEF BB NN-—F R FBLE. RAEREETH 0°0C Z5H =48
;i

VB FRACG T ik, TIAMERA XEKT C4ediF ik, Hlde, 3tH-FekwhiR
%R Lewis B = fALM-LBEE (B, Synth. Commun. 1999, 29,
729-747.), TVARRIE R R F oGRS AR T8I0 = S TRt F X8R (5)
%2, J. Org. Chem. 1998, 63, 2909-2917.)%. *t-FE%3R, TARA @it
Lawesson XA £ BT ARKG T &=, J. Org. Chem. 1998, 63,
2909-2917.). &K REHITH R F ik (Blde, J Heterocycl. Chem.
1998, 35, 71-75)% . LEGBTIAR Z:8088. 8% S ERE T K. =t
TR, TRARARKELELRMYBAE —BABAKRGF E(Fl4e,
Tetrahedron, 1979, 35, 1433.), A B it F B A RIFE| 6 — 84|44 =38
A4 3 B F 3064 5 ik (Bide, Synthesis, 1975, 252, B —FAE 4T kL
AR AHEE, BAMEAFTARTBEALRAB, A= .8. 48%
SRBFTAN B k1L,

Pt ) 145 G AR 4P A BUAR 3P 7T VA A ) & i 34534 84 o K 34T,

#1 &5 ik 34
i) S Ah42 =—TMS
Pro L% Pre T3 i) Sonogashira 125 Pro =
N R N i) ez N
”>\JL - N > N |
U ii) 21k U u
R' £ R R1
Ay,
78 79 80
i) 1L H
i) BLAR 3 N

81
e 81 7T VAR AW E-H T8 $1 4, 1% 78 TUAR BdeFr ik X
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534 &U=£%: B4, J. Chem. SOC., Perkin Trans., 1985, 81., U=F.%:
Bldm, J. Am. Chem. Soc. 1950, 72,2978.). £k, AxitiE. RL4
FHRAEH 18 t9 SOV T A F AL BNAY, BB R LI
b 79, it Sonogashira BBER H 55 = F A Pal i 2 5kiB5E,
REBLZF A F AR R A4 AT 134080 80 5 R AL PR, B4 & T 1L
e 81. T U RMEAAGEN, A BABHELC s % (Org. Synth.
1955, 111, 809.) F ¥R EM XA ERE TE, WA LM A KB4
O-TEFHRE, FRHE T AW 81. A, Tl A C4as ik (J. Heterocycl.
Chem. 1991, 28, 41.)3F %] 84464 81, Bp, Bidtféuteb sy 4 {55 N-RIE 4
BLIE R, N-ERABTBEHLEIIAL,

WRHET ik 1, Fb 78 T AHFAE B W HF MG /T
SR, BRAEET % 31 oW 79 4T H 144 80, BF, Sonogashira
BRI = FEAFTAERAL, b, by | SRR AR ER
F &7k 3 iR ey X#AT.

BT #1447 %k 35 24187 % 44 SR EARFTH ¥, RI5EX®)
F X~(CO)y-(NR*);-(CR"=CR")-Ar F éﬁzua n . BRI kit
AT RIS, BKE P RRTHF 6585k, B b, EETR
BT A Q35 V 8 5INFedbtl, BEE TRy Rk KR

# &7 % 35
n Pro
N'\j@—«w ————»- N>:@—¢v) —->N>j@-f
82
\I/\R Pd() pro y
BLiR N
"\ Via > N\ | Via
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BXMF (h=j=0. k=D)RTHEHA)-a TAERB L TF=HE, @
T QAL A 4 82 9 3 45 Bl Bt st 1 A B AT R P 104 82 35 4444 84,
G181t Heck B K 2 Suzuki BB, #EBARY, 1F2)10o 85.

A4 82 B 34BN EF ik 3 AN FXBATHHEE, T34
A 83, MEAHILAH 83 Fokekad 1 [negfRIP R, FEFRAI MK ER T &
BE. ZRXFAF, BEBHEFE3, 1AW 83 Tl E ks 84,

i 1A ] & ik 3 ik e & X a1 A 84 L AT Heck B A & Suzuki
1BEK, TIAH]|&1La4 85.

HBHEF & 3B ABRLEETURHIIATIAY 85 69K, T
AHE T ¥ J)-a.

# &7 36

HO< ,OH

A / e FAO.

N R BLAR AP
7 /
) ﬁw Ve

84

(O -b

A (D)-b (¥ 5 X)-2a RE R Ar Favthrd 2 9] 6945 F £ % £ XK ”)
AR BB R B &, EAMBRAD S T 54185 35 AT A RF 692 E 5
MR, A2k TIE4 84 B iTE4 86, BB EF kS HEMNFXT
A% & (1)-b.
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#&F ik 37
Heck &8I
)
Still & gL
Pro A i) Ar-f8B
N Negishi & B /l;ro 2) x;,ﬁiﬁ n
NG | Vih ————— N V). —— N/\ | V),
T3
= 87 _
84 _0J Ar O -c
J HB\OJ
0J
\/B\ Pro
o4 N’N | v
\ o me
i) BLER S
(JO),B 88

% FBX(DF (h=j=0. k=1. R*=R=H)ERF#H)-c, TAEBHEF
35 A0 36 MEM FERFME R KRS, B, G W 84 PIATHEA
FAFUHEMREE, #HBHEF & 3 BATFRBBEFHAY, TR
#1487 (I)-c.

#l4e, T At Stille & . Negishi B X Heck B_E @4L4% 84 F
FINTHE., HHTHEARN, TABETEGXA, A T E XN
AR EISG B E. AR XA, Stille R AL TAER THEZRE
4%, Negishi BB 7T vAE F] T AR M4, M Heck BB 7T AR A THRARAK.
AL EEM, TURIFTHFEA=REERR. THEZREBRF.

EF AT THEMBRR THEMBLER R T84 88 TiAkB e
FTHEHE, Blde, sT0E4 84 AT Heck KA. AR EF, FEFRH]
M F] B T M B0 B SRR B B 5 |

tFi-a-487, BiLA F A MEL B ATSuzukifBBE, BiTAFEA (LY
#ATHeck BLAL, Bit A& = S AABHATSHA S, TAIAZI, T
4488, it Al F A N ATSuzukifBEE T vA I A F IR,

Ve B ik e ABBL R AL P G PARALA], Hlde, Z(BFEAMH)—4E
(0), AEFRA|MEMAR A 41 &5 E3FREG KN F, Hiobl &5 E3PTE T A
HAE L BEAR, TRIBELE L &1 F 4 &7 k3.
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SbIl, EREFIIATHAMBL LT LAY 88 HH &, L TAEiTE
&8 FARMBILA) 649 55 T 2044 87 9Bt m AR BEL K 50 AR, . sLik | &9 K 4
6,342 RIRF (1,5-3FF =) 8L Q) = RARF IR EE M T .

#] &7 % 38
Pro Sonogashira & Pro i) LiAIH,
N | Ar—== N ii) AR 4 H
T3
// =
84 89 Ar M -c
Ar
H
i) Lindlar i€/ N
i) BLAR 4 N | Vi

M -d

BX(DF (h=j=0. k=1. R°=R=H)E T (I)-c fo(I)-d, TrAifitde T
7 ik ¥4 i8id Sonogashira R AL &4LE-4 84 35K 2 B iS4 89, FF3¢
1o 89 LR AW 1R,

ATEGF A= FEAFTERE T HkiET#4T Sonogashira A
HHFRABRREZFEATERE, TIAAHH4FS Sonogashira B A FTA &)
TIRATAE Y . A4 84 3R A &5 ik 31 {3k o4 5 X T A 4] £41L4-4 89.

B BAa4h 89 TR A MR T, TAB A8 R E 612 R A 2 4]
12 B FMARE) F AR, okl &k 38 FFiE, Bitisdh 89 A S4ueE
42, Lindlar KN FERB LS TER, AMERGTHEIE S, T
ARFE| R X(D)-c FAXID)-d H12. mBHEF % 3 Bk, BIHD-c #
(D-d.
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#1875 % 39
i) Me-£&/&-HalsMe-2 5
iy B

H H
'") " “ :.)) ﬁﬁéﬂc N
\
Li%id : Wlttlg)i}’
—_ =\ l V), N |
(o)
H

() -e

ﬁ&m#mﬂw blRﬁmiT%mwTuﬁdﬁTf%ﬂ%:%
BE 00 # Ark 91, REW AL FTRAM T AT REE, FHEHTHXE,
G HAT Wittig RAEL, B 90 45 K Aobed 91 B9 R, TABid o THFRE
B, Blde, LTRSS B TRANTREMER T 90, HBHEGFTH 1 ¥
FifgB g, RESBRE M. A4 91 HE A 92 KR L, TkdE
A FTHFRER, B, SIADE, BHEABLERITKE. TAKRS
H&HEIBANFTXIADE, MRETE, TUARPRL, GRALLY
28 92 T TALERAT, e, ARAMLMN. RALHFF, 22, &
TALE B ERAN . BERRTFMEA A K ABERES, REAAALH. &
FAAT KA SLEE BRER, AT EMLA4 92. sbl, BT AE L &) BALF 1L
A 91 Hyebek 69 3 45 F R RALH BT A 4 41684 93.

WL 92 2B 93 S RAL R BT AR B K &5 ik 1 #47. o
93 ¢4 Wittig B T A it 93 B RME X MR E R TR, FTER
MRS TRABETEGREAINDFE = FERARERN FREY RS
RE GRS R, EHEFABRIEMNN. EEY. EEBRTEL BBy
238, At 93 ) Wittig AA AR BEN, Hide, RARENT
BAWaRKH, JREL-_HFRIEG . BEMN X R TR, BEH
TEE, AANN-—FEFTBEF. HETRH, SOATEATH 153 %
. REBREAE 0°C ZEMNYDRBE.

7 "ZXI
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#| &7 & 40
(el wigsa N
NG | Va > :zj@qv)n ___-—;;/NEJ@‘VV)"
O H O RP R® - RP
93 94 ) f

AXDF (h=j=0. k=l)RFHLSMD)- EBITH7ikble: #ak
R AR R A 03 S, WA TN, BRI 1A
F3B5 E AL BF 94, RS BB 94 VA RANT #1877 ik 39 Mk ¢ 77 XHAT Wittig
BA.

#&FE 4

H i) BAL H H
N/N I v i) F 8t N Viismeier &5 N

—_— P

\ o N§ Va N | Vi

T o
H
83 93 82

#&75 ik 39, #EF %k 40 FFASRARIENICESH 93 TAERPET
FiE# & Hlde, AETEERXELER GRS 83 4 1 424K, AT
TEEIRTRAER LG EEWL, REMFESHE NN-—TF AT Bk,
N-UBLERE., FARATBERFRA. HETRHA, ETAEXREE
AT H1E22%5F. HETEREM H#TRAEARTRAENATAN1£2
LE. TR, FRAKMN I NN-ZFATREGAAEN1E5HTE,
B EF K AEEN o LR G E k. RABEN-78°C £EE., HiE
TE FRETAAEMTFHEFT % 1 #HidehF X R EH#AT. £k
WOLT, E0EAGATAHAELTE2SE.

W B R A 93 T eliB A Y 82 #AT Vilsmeier B, vAEMT
# & T R 33 B 5 XH &
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# &7k 42
H H H
N A4 5, N Fik N
NG| Vin —3 N | in —— N | V)n
o H Ho Ar O Ar
93 95 (I)-g

A EZ XD F (h=1. j=k=0)F& Tt H(1)-g ThB T4 T F k414
AW 93 Fa 5 KB B MR A RF XL BB B &5k 1 L E
FEBE 95, FBHEF k1 HHBEEAA R,

et ()-g £TABLIIANE SR X ZE0Y 93 84 145, #H4T
LIRS G F &, FRITBRREE.

#E&EFE 3

H i) BLARL

N,N | o & /ﬁm st Rro il) BLAR 4 H
n + /

\ ) N\ V)y ——— N\ | V), — N/\ l V),

O Ra
Ar
93 26 o7 (O -h

Li# B XD F (h=j=1. k=0)K T84 (I)-h Tl TR LA 93
8 14%, TR R T AR 97, RERABITREALFBLIRD £ 4]
&

e 93 89 1AL R KA FINTABB S &5 % 3 #47. A%
1L 96 FALH BB 97 B BALH], TEkF|ZE Jones XH|. 4582,
TREAN . AER, TR RRE B GIETER, SEEH G TH)
CEARBIE-RTRAEG, AR TRTE. NN-—FL PR, —F
TRF, RABEHE 0°C ZEAGDRRE.

TABRE G T & 47 R T RBRBL 97 49 BLIAL, BBR 97 ¢4 BLA b, T
ABIL R RARBLE. EBERFHRB 07T ABE, REABI =T,
ZHARRTRE. WRF LTRSS Bi#4 Schotten-Baumann &

#1452 R BB 4 &5 % 3 PiAR 315 2)(D-h.
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#|&F % 44
1) KA
2) NaNO,, H* H Pro
3) &R N &P N
n n —_—>

(o)
O? 22X

<

Y
P4

’d

=

4
7

o8 HOLL  gg 97

#1475 ik 43 4| E-H B BL 97 45T AR T K ARALS-4 98 - & R AL
REBBGEVEFIANFRPERHE.

A T KIBALEH 98, T AE R 4o BB KER . BERAAFKERE.
HEHEREGR S BLERYALET B L AHERE RS T AEBR 4 X T2 AH
BR A KBS BAL R TR YEH B IER, Blde, 1A BEEN Jm FEENR TBE, K
&, B, ToMEALE. B, LBRE. REBESEFY 0°C,

F 3L 09IE RARLE 5 SR I ZR, T RAE A 3B R A, RGN
RBNATD, FleEBRYAETRTR, RMELETRAZILEXNGHETE
FH1E10 ST 884k, ARDEZREZGT 8 S L HHERBLK,
FRAFE A 99, VEHREIER, TAER FHeBFEN 4o F B X TH,
ARSRBR. B, LB¥E. REBEETH 0°0C EEANYRARE.

a4 99 8 1 AR AN IIATURBHEF % 3 TR oY
97 LT ABL AT AFH THEABRE LA AR T A THEKRE, 5
RIETEE 1 EIIANRPERFE.

F 5 &1&7 ik A AE X D). ADFe IR T A ubre 31T R B A
e AR T EAHE, HEEARLIRRIN RIEAS WAL TRH RS F
I FELTUAREA THETRY, TARALYFRELGARENGTE
W de A AR, FTINGG AR S B RRTHEF P FIH4F
*.

HO,C

#E&F ik 45

Pro Pro

N N

%JEQHMJ CN NJEZ%%I
T3 CN

R 1
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ki, FEIEYHTABTRARNEEARE. HIRTF T,
TREARETF. BRFFEETF, HiLERTFIRHRT. EDRTFHR
RALEAR K T REFHR KR F AR ERLT, A EFTURRR
F. ERAHRARRETERY L, RAFTREFARPE. AEAT
1LA-4 100 & FALEN 69 61F A FLsE. FabdE., fbsh,. ResF$F, &
FALR B it A iR A BBAH (XA e, = (CRF LA
e, R (ZXEAB)E., BT R TR, REBTERABIEYHE
AR R Bt Z XA B L, U0-R(CEEBE) Rk IGiZ R E. %
HFTRGGER], KA —FEATBE. V-FRLRRE. HiF. 0THF. R
LR AR 80°C £ 150°C. b3k, A 101 45T A @ iE RAL4RF1LE%% 100
BB do = F K F BLAER N-F Aot BB+ £ 140°C £200°C 442 E TR
R F &

ﬁ%ﬁ&%

Cy Cy n-1
@Qw WIEYe
103

ﬁﬁ%@%un%%%#%%%%ﬁﬁ%@%un%%ﬁ?uﬁﬂ&
RBRIBETK. EHBR, TAEA R, KKABE. & KRILEH T
EXRBEERN Q4 T, RUEAENK, TRGLA, Hldr, T,
LBY. ABRFRERN, ARLRF, RABEAATAHEREISN YO RR
. YAk, #lde, TMEA AR, SRATEF. YEN, HRAL
TMREBK P AT, 122, BRAENN, Hlde, TIXLA FTEE, TH.
ABRFRER, —R%. REBEEAFTAHTRERMNMEARE. Ak
®l&FET, S04 101 FARTEEL. ZXFTAS, 44, 431
{ifR P R0y, HBATRMEMGRE. BURY, —&~4 103,
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ﬂéﬁ&m

g@—Mn 1 Y-NH: @—Mn 1
CONHY

COOH

&&NB%&&%?uﬁﬁ&%&#%éﬁﬂ*ﬁ&mﬁ%%%ﬁm,
Bldo, TAMER —HRCEK T, —FAXK—BE. 1-T2X43-3-=F
EEEAR)EK TR, 1-TE3-G-—FEAREAAR)K _DREMEF.
BRIEEE, TlA 1-BEAE =, N-BXRABTRE. HHEHN,
AR R BB G AEATIER, suRIEH 6 £ 4] QB REN =R F
RRBAT . BIEH e BRI WAk, AR LB TE. NN-—F X T,
N-F Aok mR, FEF. REBEETH 0°C ZEHN G EIARE.

ALAH 104 TTAB LI NE S 645k R 2|04 103 69 1 4%, #HATE
REEF ik, REJITHRY R E |

#&-7 ik 48
Pro
Ty e AIGY
COOH r1 COOH
103 105

ATHeH 103 B XA T AL CHREPRE, Hde, @i
Curtius £k, REBFTEREIHET % 48 FFEARART EFIARP X,
B kit R ALY 105. TAMEA 4| & F ik 3 PRAN S FHRP L, H4E
MERXFTEF. TOMEAETHR, KL E. AEH2E235F. 4
HiEA, ZEXFERAREA 1 22 BFGFEA. AHEHN, TMEAR
A5 BB GAEATIEN], SLRIEN 4948k ) IR R IR T BUEH dovg ok
MR NN-—FATBES. REREEETAHRSGEE ZENY
B AR,
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#&F ik 49

i) (YCO),0,
P i)Curtius YCOOH ,
2 TH YSO.Cl etc N I cy Hina
; Cy n ] —————— N>:| Cy +\Vn1 —— -
i) BT AR HN—X-Y
COOH BS LR 4 NH, ii) BLR ¥

107

iﬂ’;li Curtlus iﬁ?ﬁﬂ"‘%"ﬁiﬂ' 'PGA% 105 #4984 E A RIE T ERES
B, BREILEE T ERES, @RS 106, 144 105 #9 Curtius EHT
AR o T 77 i #AT: #lde, AEKABBRAR R FEIn = LHR =
HAXTRBEFEFREE, FiLATRARBE SRR, XA RRBLA.
FREEFHEBA, ARRME. BFRMAA. RRATFEFRERASEET
AFREREE, AR RBE SR, BRLEE CHERARTF
ABERARTEE. EAHEN, TAMEARRE R GETER, LT
ERBFIR, X, Oakd. —BREF. RF, WEETRAAENEH
B TEEAT. BFRELBEATEEENNEARE. KA TREY
PURA, Hlde, RTEERAGHRYP ALRERHEFTE 3 TUEHRR
R FERBEEBURY 18T S BB R T VAR 5 o 7 AR

F2 106 89 BLBALT AR L RS RBABE A RN R TR, HoFHHE
TFHl &5 % 47,

st FHAH 106 ZHF KRBT 8 Tk L, BRkbdt, a4 22
F W BLARAL T A B 1348 Al e L TR S AKX 6 sk R TR, FHLikid it B
R B BT ARG B AL T BB 6977 i R 5 AR, A S0 LIS R IR T = TR
ZHARTEE. W FE. HAHER, TMERARRE B ETEA,
R BN EH QHEIREN R T RAES . BEHN LB A WS
W, AATLBRLE. YR¥., REBEETH-78°C 2EMNGEABE.
st F oA KRB TFHERBABLEN, L TIARZEXARAE = R FEHK
e

83



03812475.0 oo P 5E73/5610m

#&F % 50

Pro ro
gcy Wng B N;j@—( n-1
R" 100 R" 106

%6k, BB R T VA Al 4e AL o5 R 1 dt K R
A% 100 TR X RT TP ATk R TRk BT, Kk LA & E R A AR
BARTF. BRTFHEBEARLEEERFRER FHAFEIANEGFHT, T 4
TARRRT. soob, RLRGRPEAHFI TR, 22, EFRLEF
AR A,

Y 5 R T oA 100 REACE s H], Flde=(—BF X REF)—4e.
BB, A 2,2-(ZFREBA)-LU-BA. LU-R(ERARE) X
. Z(WRTR)BFEABREAR, FEARTEM, RTHT. SBEF
Y Hh ek, ARG FNS, FRBIMBKE —RKRATRE., AR THER
JRA M K ARG B, “TOAdEFRF M AR L BR . MARBR ., VB4 EA,
TIAMER ARG R WAEATER, BB TH O ERRTFTE. v
ok, =%, —FRACHRSF. EFREEBEAHATRE 120°C, &1,
T A% & 106.

#&7F % 51
Pro SnBu;
@—Mnl i \ﬂ/ , Pd(0) N@
i) H R! 108

iii) BLAR P — O

.é,-éﬁﬂwf,, A PAO)BIBRTAE GO FEGB T IIASFrh
oK. Blde, Jedl&F ik 51 ATid, BitBBETTIAFIABLR, MM IEIF40 5
B AILAH 108. AXRT T, 2ARETF. £EFFBF, L+
ik R RARTF. eI, EGRFHRRILEERLERTH4RMLRAT124G
FERF, T TRAERETF. I, R RPEARFAREE, (22,
BERLEFHRPE, BHINTBRENFT X, TARARAZTEA-T
AR TR Stille 1B, HEH4GRA, TARFTE M, 5 TR,
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ETRA-ZRATHRGUAEAH 1 £23 5 F. AFTARLRN, Fle,
FRFERAETERXERELOF. BETRH, BALANGAETAHY
5%(BER). YEHBER, AR RFpH| B GEFTIER], HEIEH 69 24
CHERRTFOa%xH., =85, IN-—FAFBE., B FAE,
TR —ZFXE, REBEEFTAHTREZENGERBE, 4HFEKE
6 TR AR T AR G0 BKBITE| IR, YA AERE, JER4MeL
B EBF. RERM, BURY TAoh &5 kP ATk 4T, ETAA N-
BRI BRBREA T OHAR, AmFINETFARET,

#&F ik 52
H H
N _ N
N@ Cy +Mn1 _ER NM o-1
CN 1 NHZ
R' 402 R 109

HAHXRTFRAREVHAHENZ —FHFX, #lde, w8&F5% 52 5
&, eW 102 HREATUABER, N EAHFREAR 109, ERKY
AXRNE 2, 12iF B TAGFH FIAMRKL G HEFT,

ARG A, b, AMENS. S48, ShssE. #
BEE, TARARRA R4S, ZfM. fibss. ALE. 4
ABEH, TORRATERE B GIATIER, EEH 6 L6 G2 R BT
BEMm TEER OB, A wB., Wik, =i, —HEALE
F. REBEEEH-18°C LEAN G RBHE.,

& & 53
Suzuki 188
nro };i nro H
Stille 1%8% AR 3P
N%\jl Cy \bn-l — N@ Cy \bn-l BRY, N/\ Il Cy n-1
T A Ar Ar
R' 100 R" 110 R' 111

Eé\% 111 T AB A4 100 #4T Suzuki /BB, Stille 188%,
EBRY REE, I, RRUARGFEPELTTHARES (2B EHk
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NN-—FRETBE., REBREATRRENCGEREE. A5 6B B X B
T A RARBBLRA FBRIL R A .
AL 150 ¥ AR BB 4] &5 i 3 #47.

#&F % 76
Pro HO\ [ Rre ]
N CY V)nl N/\ I Cy \bn-l
o e
R! NH2
0
X=Cl,OMe

%]Eg}f; BLAR S ICy @

o\N o\N

4&4\% 154 T A it 1ba4 152 ‘51%"&36‘)51,51 PLIKIRE % BRACA %
153, R/GHATHRY 4%

FERA 152 #) &1L 153 ST, Tildeask. 464 5 A 5,
Bldm, TABAZTH. W=, SMAF. EAHAREEH, TAEAREL
BB M GAEATER, WERENGEG QERRRTFOa+dH,. —FHLEL
A NN-—FAFBLE. REBENEBRIEN G ABE.

B 1536 BLAR 3> e R 4 &7 i 3347,

%J%z& 77
N
@ NQQ‘/M&I
NH, N
1

Vv
B9 156 T A BB & T i 66 4449109 131 549 155 R
A&,
R 131 Foft &M 1S5 R A Y, WwRESBTUEAR. HH5, it
RETE. ZRAATRERE. BBATF. MARMN, TUARARELSL R
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WAEATIES], SbRBEMYR L EH O RRT FE. LB, "2, TR,
WEk. TR, 14-—%8. NN-—FRAIBRE. RERERETATR
ZFREANGEREE.

% & Fik 78
N
N || Cy V)nl
oJ
R HN 115 o H
N
y or V/U\NH-NHZ Ng Cy +{V)n-1
N c ) o)
\
Ng@; ol Ri N. P~V 157
sJ
Ry HN 116

1o~ 157 7T vAB T #0757 #] 869 IBRER 115 4 &5 % 58
FE AN EER 116 5B ERALEBRNEHTREAERFE. AR
FER], ToAMEA XA R GETER, sbREH HHL EH QiR
T V8. TB. HBE. TE. O&sh. TR, 14-—%%. —FALATH
B WRF., REBREBTAHAZREFHNNDARE.

H
HN 115 v‘”U\rlq-NHZ N T cy Hinr
or V2 N o
> N
,H R1 N/ >—~v1
Ny Il Cy +V)n-1 N 158
SJ V2 —_

HN 116
14 158 T A it #-& 5 ik 57 41849 A B BS 115 R 41& 7% 58
B AR BB 116 HBLBER A T4 64040 114 8941 &5 % 57
F63E 8 F H AT R R &
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#4475 % 80
N
NQ@;V n-1 o
R4 o V! JJ\N NH

HN 116
1A% 159 T AiB i &I &5 ik 57 #l &4 BEERBE 115 R4 &5 % 58
#l & oA B RBRES 116 5Bt B A T4 81e 114 8941 &5 % 57
3L 84 F AT R L R4 4.

“HPERIXFHRERLALSWHRGEMG AL, R RIRT
SEBE W4, KRB, HARE, SURBE . SakBL ), LB (H
o, FABREE. AEBRE. HABRE. BB, BEE HMELH), ANEE
e, TERE, LkBE. BEME. FLEE. HMEBESF), A
BRI (Flde, FLARBRIE. TABRE. FaBi,. THRRRYE ., HRai s
¥), REABE B, RARHE. 288EF), F4E, 8L ELW 0,
. HEF), I BEGRE. BLEHF, F R, Rk,
Whtaasi. ZBMEF.

HRBALH, EEXOEADAFTHRESHILERL KRS, Tk
BRFAF EBE, RALGABREF QLA BH. aFEdH. Fs
F. aRA. BRER. BR., &H. BAN. H . EHH. dF. R
. OBBRA . BHEH . BT, BR. RHF. EREIEP, &Wﬁ%
TR R FARH A HAH . AN . BEN. FEERH. HkHl. ©
A FULH] . RMAREEH] . R EEMA . pHADH . REA. :b'i.ii‘fll
F, BETUABIFRF EBTHE, ARASNGES—RAETL S H R
. ERMSHEH O (1) Bmfdr Xk Ed. FibS AR
B 2) Bkt ad. A ERIEREHE; ) Rbwh s E8RFA T -5
BE A 2 B AAER; 1) SRR BB R —+ =8, (5) Akt
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fi8; (6) Aid; (7) REFEMA R CIHBABES. BlK.LELETAS A B BS
Hib gt Es. RETHEBLAK LI ERE. RATHEL RSB K
RERILHERAERELEY, 8) KEMNBEAMimB L ittt. BAK
B, RUHARSY. RTL_B, RUKRERFEITELLE; 9) KA
Bide ZBE R ABE; (10) 3 0Bodih. R—B. —H R B .LELH,
(11) #3e#] BRI FEME; (12) RAH R =Sk, BREERAKLE;
B (13) #hK.

1) BHEAH Kb 01630, RS, BB, 58, 58, L3
Bf, s RE. —RIET; 2) BOANKES AR IHLAR. BLH
A, FTEAAEE. CEHFEE. MEMAKR. £#FK. BR. KR, £%
AR E. BATAARE. RUHHERER. RL_BRECHRES
%% # T, BB, . REF; 3) BBMNGRAGES. ¥

- BB R, SRR, KRS, BEREM. MBS, Bl RK.
éi‘?i&?‘réﬁré%ff, 4) HEMG RV LERGRE. BE. RT—B, —
§AusE. BLHEF; 5) £ EMN LG CEBHTELGAL; 6) Hisk
Mo RB|QIETTH. BB, F0. 40, KA. LBIEASF, &) ®
S EFOEEDTEZHRARLR., L TR,

1) st FoRHH, BBREEZRALPGLEOWILEALERHBH .
ABRFEAN . BBA. BEH. FEH. FRNFREE, KRS HE
BREA . @BUEH . BEF. FH. aRAE. BREF. 2) S FA A8
7, e REETAAE. BRALCHRELILOR, 3) RIAKEF ot £ .
ESTH RFBRA T AB LR AL RGNS WREEAEE pHATH. &
F. FERERS, FhEEBEHN . BT, L7, BHEFH. RE
| —#RAE, FRATIFRAPDEB IS P ERBIH . Bk B RS F T
ARTF, MEHHNTAELATRUAALE., BHEMNORLETHOIET
AFgE, LiB80. BTRSLE. ik, $FKN. BFLH%F
. RETHPLKLRES AHBES, BENGRLTHAOERACHE
RACE RS, LR 80. JEBLE. RETHPLKLENS AHMES, £
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ik K p LI AAER 4. BB . TBFE; R E N 49 L)
QETLEARTRTE. SEAXTRE. LK, X8, 7E&. &
FEEBE. 4) TS AEA, T IEMRS MbE TS 44, AL
B, TARAETRATES. £HH. LEkBFFHEHBR. RFHEL
kBl QiEshhihfetidin. Fiid. B, . SR, BB, A,
REEMEN ., BB, BE. ZUBE. KEHELSY. HLfshK, WwiEEES,
TAZE—F AN pH AFH . LEH. X608, HEH. FLEH. £6
. FHF. 2RELR, TAR—FT ARSI ome8s). hiimik
. FEM. REN. @RBEH. fA4F. KA. BHEAN, AKHKL
FFHLEES.

AERANHAEGH EIRBREG T M, S, HAl. KE. HA,
BORE ., HHOHBK, RRYFZERDE TN, 2Kk, X
S WL BARF G EH Y 30ug £ 1,000mg, 4£4 100ug £ 500mg, £
ik 100pg £ 100mg, HFR—ARHFERILKLH, sFEHe s, —&x
W, LHHEHY 1pg/kg £ 3,000pg/kg, H#ik% 3ugkg £ 1,000pg/ke.

HBAKY, RET 673009, RKEP LSO EMDRL
#H2F c-Jun RAKHHEINK). #H5)R5F INK 3 LA #KBob 8034
YA, BEst, AMMENDRLLER LG HELHT AT &R 898
TR RTEEH: RAMAER. LHEEF/. KM ERR/SVSEHRER,
FAFR A T RRGEFHNRTAGA: GRABERERH 2, Bas
Fad S, AR, MBS . RESIRNFER. KbhtE]|kegibe
AE) REAZERER (B, FTEHER. MEARKRE. TEHAKS
B, MESRMEREL, $RMAEL, D RELE). SR, R
#s SPRAFER. MERESE. BURE. AR, HEH. SRuEHF
MR, BhFER. BRIABEEIIRGHBERES,

k78]
A TAETHRE RS, FHSIF R TSRS, &AL
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RAEDRBRTF o F AR LG, RAARBEARAAR TAR KB LR
A, FERERL AR P AR T RE EAFERAZRGTERAR
L SFHERE, AHARXERTRERLAYGEERA.

& Z A1
(G- FREEK)-3-Aokez-2-K)-FBF

ERAAT, $9.75g85 = KR [2.2.0] F R4 150mLALK T 8R #
%30 £-40°C, mAS6mL 1.56M.E T X42¢4 THIERFHE-20°CTF HE
B, J§HIERA I £-60°C, FAn6.9mL 3- £ HA-60°CTF HEH1 6,
FAAI2ML 3-REFE, BHIHE, KRAMABHEKERF BT
B8, R EHARETR., FERANE, AKEE, REALKHKRS
ST, REEA, KSR LREAE E o8 (LR TE:
Tht=1:4), F2]|12.6g8937 S, AR E4TKLER.
"H-NMR (400 MHz, CDCl) § 5.26 (1H, d, J = 6.8 Hz), 5.98 (1H, d, J = 6.8
Hz), 6.95 (1H, dt, J = 2.4, 8.4 Hz), 7.10 (1H, bd, J = 9.8 Hz), 7.20 (1H, bd, J
= 8.4 Hz), 7.29 (1H, dt, J = 5.5, 8.4 Hz), 7.30 (1H, dd, J = 4.9, 8.8 Hz), 8.39
(1H, dt, J = 1.2, 8.8 Hz), 8.42 (1H, d, J = 1.2, 4.9 Hz).

#& £ H#5)2
G-REL)-3-Rrbrw-2-4)-F &

©) 4 & 26 51 1 K AF12.62 49 (3- R FEK)-(3- Rrksz-2-K)- F 8 £30mL
ZRFAAI0mL F K F 69 RAER T mA10.0g89 55 M = B A48 3 =)
AP, RERAR, BitaEk LRR - EMEH KL BN, F312.1g
HATHEY, HRZEBRY.
'H-NMR (400 MHz, CDCl;) § 7.32 (1H, ddt, J = 1.4, 2.8, 7.9 Hz), 7.47 (1H,
dt, J = 5.3, 7.9 Hz), 7.54 (1H, dd, J = 4.5, 9.0 Hz), 7.61 (1H, dt, J = 1.4, 9.0
Hz), 7.66 (1H, ddd, J = 1.4, 2.8, 9.2 Hz), 7.72 (1H, dt, J = 1.4, 7.9 Hz), 8.54
(1H, dt, J = 1.4, 4.5 Hz).
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k#4513
3-(3-F K A)-1H-stho 5 [4,3-b] 2%

#1589 3-REE)-G-Rog-2-2)-FEHEMR TS5mL F B, mA

1L.OmLB—7KA8-% 7 £80°C F im#kd  bF . @) bR BLIER P mAKIHA 4B
LES IR, AABEARAA KpatbFfo dh Kb HH R KRB TR, XA
#, FRERABBLABAEEEFSE (TR TE:ETI=1:4), 133
240mg AT RRILEH, AR EB K.
'H-NMR (400 MHz, DMSO-dg) é 7.21 (1H, dt, J = 2.4, 8.0 Hz), 7.44 (1H, dd,
J = 4.1, 8.6 Hz), 7.55 (1H, dt, J = 6.0, 8.0 Hz), 8.07 (1H, dd, J = 1.5, 8.6 Hz),
8.30 (1H, dd, J = 2.4, 10.9 Hz), 8.35 (1H, d, J = 8.0 Hz), 8.64 (1H, dd, J = 1.5,
4.1 Hz), 13.47-13.53 (1H, bs).

& % b4
(- F-1-REHTE-2-K)-3-AXL)-F I

H ) & 512 F 752 493.0g69 3- REK)-(3- flrbse-2- 2 )- T RIS #
F3I30mLAAT, KiESHTA3.6g83-RILEFTER, H44 b BUE BB A #
BA6 N, RE X, MAKBREAKER, ALBRUEER, KA
B R Kk IR B RKRBAE TR, REBH, R ALhEdAREE
WA F B (LR TE: F#=19:1), F22.1g#MLsY, AL E4t
REEH.
'H-NMR (400 MHz, CDCl;) & 7.21 (1H, ddd, J = 0.7, 6.7, 8.9 Hz), 7.35 (1H,
ddt, J = 1.2, 2.6, 8.0 Hz), 7.40 (1H, dt, J = 6.7, 8.9 Hz), 7.49 (1H, dt, J = 5.4,
8.0 Hz), 7.58 (1H, ddd, J = 1.2, 2.6, 8.9 Hz), 7.62 (1H, dt, J = 1.2, 8.0 Hz),
8.14 (1H, dt, J = 0.7, 6.7 Hz).

&£ 4515
5-B-6-(3- K T B )bz -2- F BE
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B 4] & LA 4K 692,18 (3- R-1- B A sz 2-2)-G- A XKL )-F R
#920mL ZAF 5% F A A 6.0mL A= F AR 1. 7mL= F A A FBLK
H i E AN, BETLEMAEEEHARRFN LB TEER, ¥
KRR Kk it F RKAREREE TR, RKEN, RARALHBTAR
B EELIFS B (T TE:ETR=1:9), F31.0g47HKEHH%,
AFEHRY.

L #46
3-(3- R K R)-1H-vt2k 5[4,3-b]HZ-5- F i

B RH & EHHI3, H1.0gHH RS- F-6-3- ALK F Bl )-slog2-F i,
53)280mgty AR A M, AR R EH K.
"H-NMR (400 MHz, DMSO-dg) é 7.28 (1H, dt, J = 2.4, 8.0 Hz), 7.61 (1H, dt,
J = 6.4, 8.0 Hz), 7.98 (1H, dt, J = 8.5 Hz), 8.16 (1H, dd, J = 2.4, 10.6 Hz),
8.28 (1H, d, J = 8.0 Hz), 8.32 (1H, d, J = 8.5 Hz), 13.95-14.20 (1H, bs).

BT
3-(3- R A X)-1H-"tb74 3[4,3-b] "2 -5-F BR

140mg#) 3-(3- A K )-1 H-ik= 5 [4,3-b 22 -5- F B A A %) 1mL K.
ImLRALEE Fo 1 mL KBS BR 69 AR ¥ FEE100C FAufh3 N ot, AL B 5
AR AA2SmLARS G K, ARBR AT Fo, @i R ERR AL,
IR 64 A A KA FABET TR, F2150mghd #7125
T, HREBHXK.
'H-NMR (400 MHz, DMSO-dg) 6 7.17 (1H, dt, J = 2.8, 8.1 Hz), 7.52 (1H, dt,
J=6.8, 8.1 Hz), 7.89 (1H, d, J = 9.0 Hz), 7.95 (1H, d, J = 9.0 Hz), 8.38 (1H, d,
J = 8.1 Hz), 8.40 (1H, bd, J = 11.3 Hz).

#& %518
(3- Mk -2-2)-(K-2- X )-F 8%
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VA& LB PTE G F X, 48 5.2mL 3- b g A210.2g892- 2 F B84
AREIY, FE|3.8gtiiFMAE Y, HKFEARES.
'"H-.NMR (400 MHz, CDCl;) 6 5.34 (1H, d, J = 6.8 Hz), 6.17 (1H, d, J = 6.8
Hz), 7.29 (1H, dd, J = 4.9, 8.6 Hz), 7.36 (1H, dt, J = 1.0, 8.6 Hz), 7.42-7.50
(3H, m), 7.77-7.84 (1H, m), 7.79 (1H, d, J = 8.5 Hz), 7.83 (1H, d, J = 8.5 Hz),
7.88 (1H, s), 8.45 (1H, dt, J = 1.0, 4.9 Hz).

# & E£#4)9
(3- Rz -2-25)-(R-2-K)- F &

HRHEEES2, §3.8g9G-R-2-£)-(BR2-£)- T84, F8)3.4¢
AFRRILA Y, HRELATRER.
'H-NMR (400 MHz, CDCl;) & 7.54 (1H, dt, J = 1.3, 7.4 Hz), 7.55 (1H, dd, J
= 4.6, 8.8 Hz), 7.62 (1H, dt, J = 1.3, 8.8 Hz), 7.64 (1H, dt, J = 1.3, 7.4 Hz),
7.90 (1H, bd, J = 7.4 Hz), 7.91 (1H, bd, J = 7.4 Hz), 7.94 (1H, d, J = 8.6 Hz),
8.07 (1H, dd, J = 1.5, 8.6 Hz), 8.36 (1H, d, J = 1.5 Hz), 8.58 (1H, dt, J = 1.3,
4.6 Hz).

#4110
3-(F-2-2X)-1H-vtt ™ 5 [4,3-b] o2

AL )& R AR 695 X, B11.2g8 G- Rrkez-2-24)-(R-2-24)-F
B, #72]460mgtyAriiiadh, AR E4RE R,
'H-NMR (400 MHz, DMSO-dg) 0 7.44 (1H, dd, J = 4.1, 8.8 Hz), 7.53 (1H, t,
J =8.5 Hz), 7.55 (1H, t, J = 8.5 Hz), 7.84 (1H, bd, J = 8.8 Hz), 8.03 2H, d, J
= 8.5 Hz), 8.09 (1H, dd, J = 0.6, 8.8 Hz), 8.57 (1H, dd, J = 1.8, 8.8 Hz), 8.69
(1H, dd, J = 0.6, 4.1 Hz), 9.17 (1H, d, J = 1.8 Hz).

#-E £k p11
G-F-1-F A kez-2- X )R 2R T
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HBH G LAY, bFEEHEHTE)651.5g8 - Rrkog-2-1K)-(F-2-
X)-FER, 1F2)08gtiArfie, HAELKER.
'TH-NMR (400 MHz, CDCl;) é 7.24 (1H, ddd, J = 0.8, 6.5, 8.8 Hz), 7.41 (1H,
dt, J = 6.5, 8.8 Hz), 7.55 (1H, dt, J = 1.4, 7.4 Hz), 7.63 (1H, dt, J =14, 7.4
Hz), 7.89 (1H, bd, J = 7.4 Hz), 7.91 (1H, bd, J = 7.4 Hz), 7.95 (1H, d, J = 8.8
Hz), 8.01 (1H, dd, J = 1.5, 8.8 Hz), 8.18 (1H, dt, J = 0.8, 6.5 Hz), 8.27 (1H, d,
J =1.5 Hz).

&L EH12
5-F-6-(F-2-3 K )-vhog -2- T AE

W 4] & 5236411147 2] 69 780mg & (3- Fu-1- B A ko -2-20)- K24 - F &,
AL & £AEHISHRE M F X, FE550mgtI AR LM, HiEEe
"H-NMR (400 MHz, CDCls) 6 7.49 (1H, dd, J = 8.1, 9.5 Hz), 7.52-7.57 (2H,
m), 7.57 (1H, dd, J = 2.0, 8.8 Hz), 7.77 (1H, dd, J = 3.3, 8.1 Hz), 7.82-7.86
(1H, m), 7.85 (1H, d, J = 8.8 Hz), 7.89-7.93 (1H, m), 8.13 (1H, d, J = 2.0 Hz).

#& 84113
3-(B-2-A)-1- Z X F K- 1H-wteo 3 [4,3-b| 52

BRF & EHE522, B440mghy3-(F-2-2)-1H-bwd H[4,3-b"R, %
F|800mghy AR AL H, AL EH K.
'H-NMR (400 MHz, CDCl3) 6 6.66 (1H, dd, J = 1.1, 8.8 Hz), 6.95 (1H, dd, J
= 4.2, 8.8 Hz), 7.25-7.34 (15H, m), 7.43-7.51 (2H, m), 7.83 (1H, dd, J = 2.3,
7.9 Hz), 7.88 (1H, d, J = 8.5 Hz), 8.00 (1H, dd, J = 2.3, 7.9 Hz), 8.42 (1H, dd,
J =2.0,8.5 Hz), 8.62 (1H, dd, J = 1.1, 4.2 Hz), 9.18 (1H, d, J = 2.0 Hz).

#& Ekp14
3-(F-2-2%)-1-=Z X F X -1H-wk» 5 [4,3-b] 2 -4- L4
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AL H & RAEH448F 45 X, d800mghy3-(BR-2-2)-1- =X FTHA 1H-
Lok 5 [4,3-b]MLE, FFE|S00megtgiFRLA Y, ARELR.
'H-NMR (400 MHz, DMSO-dg) § 6.36 (1H, d, J = 8.6 Hz), 7.10 (1H, dd, J =
5.8, 8.6 Hz), 7.24 (6H, bd, J = 6.9 Hz), 7.30-7.40 (9H,m), 7.50-7.55 (2H,m),
7.90 (1H, d, J = 8.6 Hz), 7.90-7.94 (2H,m), 7.99 (1H, dd, J = 1.9, 8.6 Hz),
8.13 (1H, d, J = 5.8 Hz), 8.60 (1H, d, J = 1.9 Hz).

#) &£ #4515
3-(F-2-2)-1-= X F X -TH-stbe H[4,3-b] "2 -5- F fif

AL & £ HISAE 695 X, §480mgag3-B-2-R-1-Z X F X TH
5 [4,3-b]H2-4- A, F2|380metdiFAiILAd, HES e D,
"H-NMR (400 MHz, DMSO-dg) 6 6.89 (1H, d, J = 9.1 Hz), 7.23-7.28 (6H,m),
7.33-7.42 (9H,m), 7.54-7.59 (2H,m), 7.77 (1H, d, J = 9.1 Hz), 7.92-7.97
(1H,m), 8.02-8.07 (1H,m), 8.04 (1H, d, J = 8.7 Hz), 8.25 (1H, dd, J = 1.8, 8.7
Hz), 8.97 (1H, d, J = 1.8 Hz). :

L5116
3-(A-2-2)-1H-t" 5[4,3-b] 172 -5- F i

€S #E K 1547 2] 49360mghy 3-B-2- K- 1- = K T A T H-whed S
[4,3-b]s2-5-F A 64 10mL—R FRAER T, TR FTAAIMLE § L8535
FHUDM, QUL EIER T MANKBRELAKER, B UBRUEBER, AR
RIFRABE TR, RRE, WHRAWELAEAE#EALFIE(LRT
Bg:E The=3:1), 1F2|180mgt+7 1S4, AR EN K.
'"H-NMR (400 MHz, DMSO-d) 6 7.53-7.60 (2H, m), 7.94-7.99 (1H, m), 8.00
(1H, d, J = 8.6 Hz), 8.05-8.10 (1H, m), 8.08 (1H, d, J = 8.6 Hz), 8.33 (1H, d, J
= 8.6 Hz), 8.51 (1H, dd, J = 1.3, 8.6 Hz), 9.02 (1H, d, J = 1.3 Hz), 14.02-14.13
(1H, bs). |

FRRRACA ML T Al 4o F $634 49 5 SF—F4 5 sk A K.
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B )% 52 3661 1247 3] #9550mg 49 48 50 5- F-6-(B-2- B £ )-mbez 2- F B
YEARIEY), AXRMTHEEHEPIGFT %, F2Imgtirilns .

#5117
3-(FR-2-A)-1H-vkod [4,3-b] o -5- F 8%

By 3K 76411643 2] #9180mg iy 3-(F-2-2)-LH-"tt > 3 [4,3-b] o2 -5- F B,
AL RABITHRE 5 X, FE150mgt 17 10s%, HRERK.
"H-NMR (400 MHz, DMSO-d¢) é 7.51-7.59 (2H, m), 7.95 (1H, bd, J = 7.9
Hz), 8.03 (1H, bd, J = 7.9 Hz), 8.06 (1H, d, J = 8.6 Hz), 8.12 (1H, d, J = 8.6
Hz), 8.20 (1H, d, J = 8.6 Hz), 8.63 (1H, dd, J = 1.6, 8.6 Hz), 9.18 (1H, d, J =
1.6 Hz), 13.12-13.27 (1H, bs), 13.81 (1H, s).

#l & LA H)18
G-RERL)-G-Rosz-4-1)-F 5

ERAAT, #6.1mL=F AR EA100mLAK S Sk s r b4 E
-70°C, AmA28mL 1.56M.E T X428 TH0IER HE0°CF k15540, A3
£-70°CE, #Ae3.4mL 3-Foks2, EAEQEE FHEGNE, RE#Fi
4.8mL 3-RATE, BH1INHE, REAMARALEKERTRTE, #
KRR ERAREETR, FRANE, AKGRIFALKABRETIR,
REBR, HRARERDR R RARETL, 5571669575 1004
AXEZFHIRE R,
'H-NMR (400 MHz, CDCls) § 2.70-3.10 (1H, bs), 6.13 (1H, s), 7.00 (1H, ddd,
J=0.9, 1.7, 83 Hz), 7.13 (1H, dt, J = 1.7, 9.2 Hz), 7.18 (1H, dt, J = 0.9, 8.3
Hz), 7.32 (1H, dt, J = 5.8, 8.3 Hz), 7.57 (1H, t, J = 5.5 Hz), 8.37 (1H, d, J =
1.4 Hz), 8.43 (1H, d, J = 5.5 Hz).

18 %AEH19
(3-RFEXK)-(3-Atsz-4-X)-F iR
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BB &L 512, §3.5g89(3-REK)-3-Roksz-4-K)-F 8, 1723.5g
AT Y, AR EARER.
"H-NMR (400 MHz, CDCl3) 6 7.37 (1H, bt, J = 7.8 Hz), 7.43 (1H, t, J = 5.4
Hz), 7.50 (1H, dt, J = 5.4, 7.8 Hz), 7.54-7.60 (2H, m), 8.62 (1H, dd, J = 1.1,
4.8 Hz), 8.66 (1H, d, J = 1.1 Hz).

%&£ #4120
(3-F-1-B A2 -4-2)-3-AFKL)-F 8

BB EFLHAS4, B18g8G-REK)-G-Rte4-K)-Fi, 73
1.65g 8 A7 RLALEH, AR EATKRE .
'"H-NMR (400 MHz, CDCl;) & 7.37 (1H, ddt, J = 1.2, 2.5, 8.1 Hz), 7.48-7,59
(4H, m), 8.13 (1H, ddd, J = 1.0, 1.5, 6.8 Hz), 8.20 (1H, dt, J = 1.5, 5.3 Hz).

F #4021
3-3- RFE)-1H-wmd 5 [3,4-c] "2

HRA L RAG3, bhE LA 19752 492.0g88 3-REL)-G- Rtz
-4-3K)-F 8, 1F2]490mgtgiFriiiesd, AR EH K.
'H-NMR (400 MHz, DMSO-dy) § 7.26 (1H, dt, J = 2.6, 8.2 Hz), 7.58 (1H, dt,
J =6.6, 8.2 Hz), 7.78 (1H, dd, J = 2.6, 10.4 Hz), 7.89 (1H, d, J = 8.2 Hz), 8.10
(1H, dd, J = 1.2, 5.9 Hz), 8.31 (1H, d, J = 5.9 Hz), 9.10 (1H, d, J = 1.2 Hz).

#1185 6.4)22
3-3-AEK)-1-= K F X -1H-wked HF[3,4-c]HE

] %) & EHH 2145 & 692.43g493-G- REL)-1H-wtb ek F[3,4-c] 172 84
10mL N,N-—F R FBEER T, MAS0mgsy k4 t60% EALLA(HK).
BHI4HE, MASOMgH RARZ XL TFTRF LT B FTH BN, Gk
B ERFANK, ACBUBEIR, FARKABMATRAZLEN. &
RHFTIMAN—F REBFTIR, F2)560mgedt7Mod, HAEHEK.
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'H-NMR (400 MHz, CDCls) & 7.20-7.24 (6H, m), 7.26 (1H, dt, J = 2.5, 8.1
Hz), 7.30-7.40 (9H, m), 7.55 (1H, dt, J = 6.4, 8.1 Hz), 7.64 (1H, ddd, J = 1.4,
2.5,10.0 Hz), 7.74 (1H, d, J = 1.4 Hz), 7.78 (1H, dt, J = 1.4, 8.1 Hz), 8.13 (1H,
dd, J = 1.4, 5.7 Hz), 8.24 (1H, d, J = 5.7 Hz).

&£ #5023

3-B-REL)-1-= X F X-TH-wbrd 5 [3,4-c] 1k =2-6- F 1L
®W300mg#g3-3-AEKE)-1-Z X T E-TH--b HF[3,4-c]hZ, A5 44

EHBI4ARF 95 X, F2)285mgi1FRiLE Y, AR EH K.

'"H-NMR (400 MHz, CDCls) é 7.01 (1H, d, J = 1.4 Hz), 7.18-7.24 (6H, m),

7.28 (1H, dt, J = 2.5, 8.0 Hz), 7.33-7.42 (9H, m), 7.55 (1H, dt, J = 6.0, 8.0 Hz),

7.61 (1H, ddd, J = 1.4, 2.5, 10.1 Hz), 7.72 (1H, dt, J = 1.4, 8.0 Hz), 7.91 (1H,

dd, J =1.4, 7.1 Hz), 8.14 (1H, d, J = 7.1 Hz).

%&£ 424
3-G-AEE)-1- =X ¥ LT H-wtbwb 5 [3,4-c] o2 -7- F A

BRI ZEARHS5, H200mgH3-G-AEE)-1-ZXF R 10 wbek F
[3,4-c]PtoZ-6- B A, #FE150mghdtrfiiod, HRERK.
'H-NMR (400 MHz, CDCl;3) § 7.15-7.21 (6H, m), 7.28-7.39 (10H, m), 7.57
(1H, dt, J = 6.4, 8.0 Hz), 7.59 (1H, ddd, J = 1.3, 2.5, 10.7 Hz), 7.72 (1H, dt, J
=1.3, 8.0 Hz), 8.52 (1H, d, J = 5.7 Hz), 8.60 (1H, d, J = 5.7 Hz).

&£ 8425
(3-Rlrtboe-4- K )-(R-2-2)-F 8F

A5.2mL 3-RreoZF210.2g692- R T BAE A4, A B4 & L4418
MR 85 X, F217.0g0947814%, AR ERK.
'H-NMR (400 MHz, CDCl;) § 2.89 (1H, s), 6.27 (1H, s), 7.44-7.51 (3H, m),
7.64 (1H, t, J = 5.7 Hz), 7.80-7.85 (3H, m), 7.87 (1H, bs), 8.35 (1H, d, J = 2.0
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Hz), 8.42 (1H, dt, J = 1.0, 4.9 Hz).

%4 £ 45126
(G- R -4-2K)-(F-2-£)-F A

BB G FHEH2, §17.0g89 - Fk R 4-2)-(B-2-2)-F8,17315.1¢
RAREILS Y, AR EAIRES.
'"H-NMR (400 MHz, CDCls) § 7.49 (1H, dd, J = 4.6, 5.5 Hz), 7.58 (1H, dt, J
=1.3, 7.4 Hz), 7.66 (1H, dt, J = 1.3, 7.4 Hz), 7.93 (2H, bd, J = 7.4 Hz), 7.97
(1H, d, J = 8.9 Hz), 8.01 (1H, dd, J = 1.5, 8.9 Hz), 8.22 (1H, bd, J = 1.5 Hz),
8.64 (1H, dd, J = 1.3, 4.6 Hz), 8.68 (1H, d, J = 1.3 Hz).

&3 4027
(3-F-1- B K -4- £ )-(FR-2-2)- F BR

HRHEFZAG4, H15g8G- Ak R-4-2)-R2- KT, 4213
AFRLLS W, AR ER K,
'"H-NMR (400 MHz, CDCls) 6 7.60 (1H, dd, J = 6.8, 7.8 Hz), 7.61 (1H, dt, J
= 1.5, 7.5 Hz), 7.68 (1H, dt, J = 1.5, 7.5 Hz), 7.93 (1H, bd, J = 7.5 Hz), 7.95
(1H, bd, J = 7.5 Hz), 7.97 (1H, d, J = 8.8 Hz), 7.98 (1H, d, J = 8.8 Hz), 8.17
(1H, ddd, J = 0.6, 1.8, 6.8 Hz), 8.25 (1H, dd, J = 1.8, 5.0 Hz), 8.26 (1H, s).

& #5028
(2-F-5- oz -4- 2 )-(B2-£)- F i

WA B EELAFRTFE 1428 G- R-1- Rz 42 ) (B2-4)-
FERM10mLAABLEE &, £ RARTASCT AL, hEFER
BHETER, FARIFHRBEBERR. AR T I B8RS MK
AR, R CBRUBER, $ANERAKERAARAKABLETR. AL
M, MR ARHBILARA & F S B (LB LB E T H=19:1), /&
2l680mg X & 41K £ SR 69 AFMAL AW, F=550mg . E4HR & BR 89 F ik
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H)& ABI29FTE 69 2-F-3- Rk s2-4-K)-R-2- K - F 8,

"H-NMR (400 MHz, CDClL;) 6 7.50 (1H, d, J = 4.6 Hz), 7.60 (1H, t,J =75
Hz), 7.68 (1H, t, J = 7.5 Hz), 7.93 (1H, d, J = 7.5 Hz),7.95 (1H, d, J = 7.5
Hz),7.98 (1H, d, J = 9.1 Hz),7.99 (1H, d, J = 9.1 Hz),8.21 (1H, bs),8.45 (1H,
S).

#&-5£#4129

(2-8-3- Mo 4-K)-(FK-2-K)-F 8

'H-NMR (400 MHz, CDCL) é 7.41 (1H, t, J = 4.6 Hz), 7.60 (1H, t, J = 7.5
Hz), 7.68 (1H, t, J = 7.5 Hz), 7.93 (1H, d, J = 7.5 Hz),7.95 (1H, d, J = 7.5
Hz),7.98 (1H, d, J = 9.1 Hz),7.99 (1H, d, J = 9.1 Hz),8.21 (1H, bs),8.41 (1H,
d, J = 4.6 Hz).

#) & £#45130
2-FK-5-FKX-2H-vibek -3- K%

2.9zt a-REAR A3 9gty FAM — H B & KiF FSOmL B F.
TR TAREEER T MAGOMLE ZEfmt @ Ralat, ZLEH, #
AR T IAK. B LR TEBEER;A RKRARRAT IR, AREMNE,
KAWL A E SN F S B (LR TE: ETR=1:4), F24.1g4
WA, AHEEARBK.
TH-NMR (400 MHz, CDCl,) § 3.40 (2H, bs), 5.28 (2H, s), 5.92 (1H, s), 7.22
(2H, d, J = 8.0 Hz), 7.28 (2H, t, J = 8.0 Hz), 7.32-7.37 (2H, m), 7.38 H, t, J
= 8.0 Hz), 7.77 (2H, d, J = 8.0 Hz).

# & %531
1-F £-3- K A - 1H-wbed 3 [3,4-b]oiko2 -5- F B

EET, #1.65g692-RE-33- = FEE-1-AHHHES TI0mL F B3
¥, FEE B IERTIRARAANLSgH & LEHI30F 2] 62-FR-5- KK
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-2H-rie 3o B Fe 1.5 mL R 3 B Hf-Am A e A3 B ) SRR IR R P AN
BEKER, B LB LB ERGHA AR TR, KREMNE, KA
il it AR G i e B (LB L BS E T 32=1:9), 1F%2]0.8g4) 47
e, HARLEBK.

'"H-NMR (400 MHz, CDCl;) § 5.78 (2H, s), 7.28-7.37 (3H, m), 7.43 (2H, bd,
J=17.2Hz),7.47 2H, t, J = 7.2 Hz),7.54 2H, t, J = 7.2 Hz), 7.91 2H, bd, J =
7.2 Hz), 8.66 (1H, d, J = 1.9 Hz), 8.78 (1H, d, J = 1.9 Hz).

#& K #4532
1-F % -3- K A - TH-wke 5[3,4-b) o2 -5-F B

F600mg#91-F 2 -3-F X -TH-vtbed H[3,4-b| bR -5-F MEAE H 244,
AL ZARSTAR 6 F X, 1F2)500mgty =84, HEEHK.
"H-NMR (400 MHz, DMSO-dg) 6 5.78 (2H, s), 7.24-7.30 (5H, m), 7.47 (1H, t,
J = 8.6 Hz), 7.56 (2H, t, J = 8.6 Hz), 8.01 (2H, d, J = 8.6 Hz), 8.97 (1H, d, J =
2.0 Hz), 9.12 (1H, d, J = 2.0 Hz).

#) & £ #4133
1-F A -3-3F K -TH-wbod 7[3,4-b] o2 -5- F 8% F B

#100mg 5% 76613245 2] 69 1-F K-3-FK K -TH-w = 5 [3,4-b] ko2 -5-F 8L
BT SmL NN-=F £ FBLE. A Omgt KB 47F30ue) F ABLF £ F
BTHE—ER, ZaWFAK, A TR TESFRH A RAKRBRAT .
RBREMNE, AR RARLER, F2100mgtiFHsd, HEFER
x.
"H-NMR (400 MHz, DMSO-ds) 6 4.00 (3H, s), 5.80 (2H, s), 7.25-7.34 (3H,
m), 7.41-7.48 (3H, m), 7.53 2H, t, J = 7.6 Hz), 7.98 2H, d, J = 7.6 Hz), 9.01
(1H, d, J = 1.8 Hz), 9.22 (1H, d, J = 1.8 Hz).

#4134
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3-FK X -1H-"t" 5 [3,4-b] P -5- F B

H100mg# & 5% 36413347 ) 6 1-F K-3-F A -1H-mbd 5 [3,4-b] 2 -5-
W B AR F2mLAEL/4mL T B/ 2mL A8 RASE R, A ARB A T A
300mghy46 8L, MR BIERETCCT k1 et, S EFTE, MAKKEA
4. AURUBERFALKARMTIR. RRENE, RLB P A=
FaAxE., B4LE, FHeomgliFMLLAY, ALEHK.
'H-NMR (400 MHz, DMSO-dg) § 7.46 (1H, t, J = 7.6 Hz), 7.56 CH, t, J =
7.6 Hz), 8.02 (2H, d, J = 7.6 Hz), 8.94 (1H, d, J = 2.0 Hz), 9.06 (1H, d, J = 2.0
Hz), 13.20-13.35 (1H, bs), 14.18 (1H, s).

#) & 5% 34135
3-3-FEA)-1-Z XK F A -1H-er2 5 [4,3-b]RE

#220mg#] & £ 365)31F 3| #93-3- RAR)-1 H-"tme 3 [4,3-b) 7T,
#)8 £ #412217 2] 460mg - HIL %, AR EBH K.
"H-NMR (400 MHz, CDCl;) § 6.64 (1H, dd, J = 1.8, 8.7 Hz), 6.93 (1H, dd, J
= 4.6, 8.7 Hz), 7.02 (1H, dt, J = 2.5, 8.0 Hz), 7.21-7.26 (6H, m), 7.27-7.33 (9H,
m), 7.40 (1H, dt, J = 6.4, 8.0 Hz), 8.19 (1H, dd, J = 2.5, 10.3 Hz), 8.31 (1H, d,
J = 8.0 Hz), 8.57 (1H, dd, J = 1.8, 4.6 Hz).

#1& L4136

3-G-AEA)-1-Z X F A -TH-w 5 [4,3-b] R -4-FALH
}480mg#)3-3-RAEX)-1- = X F X -1 H-wtked 3 [4,3-b|07Z, AL %14

RAEBI4AAFE 9 F X, F2)250mgty 788 eo%, AR EM/K.

"H-NMR (400 MHz, CDCL) é 6.36 (1H, d, J = 8.8 Hz), 7.09 (1H, dd, J = 6.2,

8.8 Hz), 7.17-7.24 (6H, m), 7.29-7.39 (10H, m), 7.42 (1H, dt, J = 6.2, 8.2 Hz),

7.79 (1H, d, J = 8.2 Hz), 7.91 (1H, bd, J = 11.3 Hz), 8.13 (1H, d, J = 6.2 Hz).

#] & £ 364137
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3-(3-REH)-5-R-1-= K F K -1 H-w~ 5 [4,3-b] 1L

AE G & EAF28AR N F X, OFLETFEFLH100mgt)3-3-AXK
H)1-Z K F R -TH-whrk 55(4,3-b| o2 4- B AL T N F L F F X P a5
Bt F230mgk &8 KK AT EHBI38FTE 693-(3- RKE)-5-F.-1H-
e H-[4,3-b]eE, AR 60mgK &4 KK 4 FF AL S B,
"H-NMR (400 MHz, CDCl;) § 6.54 (1H, d, J = 8.9 Hz), 6.92 (1H, d, J = 8.9
Hz), 7.03 (1H, dt, J = 2.5, 8.1 Hz), 7.17-7.23 (6H, m), 7.24-7.35 (9H, m), 7.40
(1H, dt, J = 6.0, 8.1 Hz), 8.10 (1H, ddd, J = 1.9, 2.5, 10.7 Hz), 8.25 (1H, bd, J
= 8.1 Hz).

x 35138

3-(3- R A R)-5-F -1 H-vsitd F[4,3-b] =

"H-NMR (400 MHz, CDCl;) § 7.11 (1H, ddt, J = 1.2, 2.8, 8.0 Hz), 7.37 (1H,
d, J = 8.7 Hz), 7.48 (1H, dt, J = 6.0, 8.0 Hz), 7.82 (1H, d, J = 8.7 Hz), 8.20
(1H, ddd, J = 1.5, 2.8, 10.4 Hz), 8.31 (1H, bd, J = 8.0 Hz), 10.20-10.40 (1H,
bs).

% #4)39
1-[3-(3- R A £ )-1H-vtbrd 5 [4,3-b )t o2 -5- | T 87

F&H) & K 53744 2] 4950mg A L 3-G- R EL)-5-R-1- =X T A -1H-
abed 3 [4,3-b] s Fe35uld) = T X (1-TEEA TH X)) EM F2mL N,N-=
WA BB, AA10mghd (SR EB)4E(0)FE100°0C Ttk 15547, &
MAEE, LR AERT AR LR BRI, FIERAKEE,
FIARBR AT IR AL EH . BAWEMT10mL THF-1mLK & RAEN ¥+,
AN0.5mL SN2 B H £90°C T m#A 1004, BE F4E, AE EE& Y
MNEBESANKERF R CERUBEEIR, AMERA KL, ARBRETE
HELER, AAHERTINL_RFK, mASMLEZALBRHFEETER
THHSG4. GSLR EIER T AL RAAKIER A CR OB FER, A
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B R Rk, RARBRETRFELEN. IRASHETERAEEHL
ey B (TR TEE:E TH=3:7), R Tmgtirfis4, HAERK.
'H-NMR (400 MHz, DMSO-dy¢) 6 2.78 (3H, s), 7.27 (1H, dt, J = 2.6, 7.9 Hz),
7.61 (1H, dt, J = 6.3, 7.9 Hz), 8.04 (1H, d, J = 8.9 Hz), 8.20 (1H, d, J = 8.9
Hz), 8.33 (1H, ddd, J = 1.3, 2.6, 10.4 Hz), 8.40 (1H, bd, J = 7.9 Hz),
13.82-13.96 (1H, bs).

# &£ #5140
[3-3-REA)-1-Z K F A -1 H-othed 5 [4,3-b] o -5- 2 | T B4 B8

4] & F 3613677 2] 4950mg 89 3-G- R E X)-1- = X ¥ A -H-wb= 5F
[4,3-b]PtmE -4- R BiF T 2mLES B BT, 44 b R B IR E80°C T m#k 15
24, WRREBERASHEER, ARARRITHHEEARIGELY
AN BR B4R, B OB OB IR, A HE R Rk H A LKA
HTHR., AN, #ARARAFYWHATABEE BR(CRLEETKR
=3:17), 3| X ER KR GARANA D F[3-3- REL)-1-Z X F A-1H-bnd
F#[4,3-b|toE-6-2 | CRREG G RAY, BENETHEL#HH41, LK
MR ELH. FEI: 46:4, FF: 62mg.
'"H-NMR (400 MHz, CDCl;) 6 2.38 (3H, s), 6.65 (1H, d, J = 9.1 Hz), 6.71
(1H, d, J = 9.1 Hz), 7.02 (1H, dt, J = 2.7, 8.0 Hz), 7.20-7.28 (6H, m),
7.28-7.34 (9H, m), 7.38 (1H, dt, J = 5.8, 8.0 Hz), 8.10 (1H, ddd, J = 1.8, 2.7,
10.7 Hz), 8.19 (1H, bd, J = 8.0 Hz).

&k EH41

B-G-AXA)-1- =X F £ -1H-wbed 5 [4,3-b]1"2-6-2X | T BL B

"H-NMR (400 MHz, CDCl;) § 2.23 (3H, s), 6.38 (1H, d, J = 2.0 Hz), 7.03
(1H, dt, J = 2.7, 8.0 Hz), 7.20-7.28 (6H, m), 7.28-7.34 (9H, m), 7.40 (1H, dt, J
= 5.8, 8.0 Hz), 8.14 (1H, ddd, J = 1.8, 2.7, 10.7 Hz), 8.26 (1H, bd, J = 8.0 Hz),
8.36 (1H, d, J = 2.0 Hz).
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%5142
3-(3-#LE RX)-1H-stb ok 3-[4,3-b] "2 -5-B%

&4 & F 54043 3] 49 62mg 89 [3-G- R X E)-1-Z X F R -1H-= 5
[4,3-b] 752 -5-2 ] LB B Aw [3-(3- M A A)-1-Z R F K -1 H-rttwd 3 [4,3-b] 7R
-6-35] LB ER 6 RS- B A B R AB 168 F R, sk, HBitags
&0 B (LB TB:ETI=1:1-1:0), FE10mgt9iFHLo%, LR GRK
ML, ARERK, F10mgh) [3-G-RFEL)-1H-4t74 H[4,3-b]rt=E-6-£ ]
LERES, LT @&y k44143, HRMMHBES, HAEHK.

"H-NMR (400 MHz, CD;0D) 6 6.60 (1H, d, J = 9.6 Hz), 7.15 (1H, dt, J = 2.6,
8.0 Hz), 7.52 (1H, dt, J = 5.9, 8.0 Hz), 7.56 (1H, bd, J = 10.4 Hz), 7.62 (1H,
bd, J = 8.0 Hz), 7.88 (1H, d, J = 9.6 Hz).

F #5143

[3-(3- R IK)-1 H-sttm 51 [4,3-b] ko2 -6- £ ) T BL B

'H-NMR (400 MHz, CD;0D) § 2.38 (3H, s), 7.12 (1H, dt, J = 2.7, 8.4 Hz),
7.49 (1H, dt, J = 6.1, 8.4 Hz), 7.80 (1H, d, J = 2.1Hz), 8.21 (1H, ddd, J = 1.6,
2.7,10.4 Hz), 8.27 (1H, dd, J = 1.6, 8.4 Hz), 8.42 (1H, d, J = 2.1Hz).

% 36,4544

A& 36 4)3447 2] 49300mg 49 3- 3 2 -1 H-vikw H-[3,4-b] oo -5- F BRI AR
FSmL N,N-—F X FBUEABIAIOR KE T, H#REF05mL. X5+
R AANI30ul INBESIN,N-—F X FBLBEZ. 130p] IN 1-B A K =np
N N-—FRFBUERER. 48mg 1-LA3-B-—FARAAXE - T
BEAOU—FAXTEE, RITEFRRFIOTUREHE—LEX, ¥5
BAL BB L LC-MS 4 & Fo s L R FFH): 0.1%= R TB-THE®: 0.1%
=R T BKIE % =1:99-100:0120 5 4F 45 3R, Rik: 20mL/H4F: YMC
Combiprep ODS-AM, 20mm® x50mm(&)], KKK, BEEH, 152 FF
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R .

F )45
3-FK K -1 H-wbe 5[3,4-b] ko2 -5- T B 3F 7 A Bk
MS (ESD) nv/z 279 MH'

%k #4146
3-K E -1H-wtr 5 [3,4-b] o -5- F BR(HoE-2- X F 1K)- Bl
MS (ESI) m/z 330 MH"

#4147
3-F K -TH-vr4 57 [3,4-b] o2 -5- F BR (W Snk h-2- A F 4)-Bhik
MS (ESI) nvz 323 MH"

k)48
3-F F-TH-#" [3,4-b) L% -5- F BR (wh-2-X F 4)-BhAak
MS (EST) nv/z 319 MH"

% #4149
3-F K -1H-7b™ 5 [3,4-b]122-5-F BR (1- F X FA-AX)-Brik
MS (ESI) m/z 325 MH"

FE #4150
3-FE-TH-"o H[3,4-b]E-5-F BR (2- LB R R A - X)-BLik
MS (ESI) nv/z 324 MH"

#4551
3-F K -1H-wb™ 5 [3,4-b o2 -5-F B (2- F X B Bt- L X )-BbAik
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MS (ESI) m/z 313 MH"

#4152
3-FK E-TH-"trd H[3,4-b] o2 -5-F B (1-2 X F X-3-F A Aphedt-A X )-BLik
MS (ESI) m/z 357MH"

FE #4153
3-F - H-wb= H[3,4-b] P2 -5- F BR (1- R -3 3R [2,2,2]F-3-2)-B ik
MS (ESI) m/z 348 MH"

34154
3-F K -TH-wtod 5 [3,4-b] 7R -5-F BR (R X -4- B X IR T 1)-Br i
MS (ESI) m/z 337 MH"

FEHH)55
AL 2 Bl44AR B 0 F X, W LA 7TF 2] 493-G- RER)-TH-wh 5
[4,3-b]"Lo2 -5- T B fo B-FF R 4E 4, 153 T FIARRLEH.

E 4|56
3-(3- R EAL)-1H-wk e 5 [4,3-b] 2 -5- F BE IR & X BEA&
MS (ESI) m/z 297 MH"

F |57
3-(3- B FE AL)-1H-vit 4 F[4,3-b] T -5- F B (R vl -2- 2 F X)-BLik
MS (ESI) n/z 337 MH"

F #4558
3-(3- B XK)-1H-vit e 5 [4,3-b] Pt o2 -5- ¥ B (W9 Sk h-2- 1 F 24)-BhAR
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MS (ESI) m/z 340 MH"

£ #5159
3-(3- R EL)-1H-stbrd F(4,3-b]Ho2-5-F B 2- LB A RA TA)-BuA
MS (ESI) m/z 342 MH"

£ #4160
3-(3- B R)-1 H-tb et 5 [4,3-D]FHbo2-5- F B (o -2- 2 F R)-BhAR
MS (ESI) m/z 348 MH"

F3H)61
3-(3-RFEX)-1H-stb= H#[4,3-b]PlR-5-F B (1- B A T A 2-FTEARL)-BLE
MS (ESI) m/z 343 MH"

576,462
3-(3- B F)-1 H-vtb ™k 5 [4,3-b] o2 -5-F B (1- F iﬂ?ﬂﬁﬁ) BR
MS (ESI) m/z 343 MH"

% 564163
AL L Bl444a B &9 F X, & L1743 8] 693-(F-2-R)-1H-7b=k 5
[4,3-b]"Hbo2-5-F B e SFT ARG A, 152 T 54 LEH.

F 5164
3-(F-2-2)-1H-"t.» 5-[4,3-b) 2 -5- F BE 3R 75 A B Ak
MS (ESI) m/z 329 MH"

74165
3-(F-2-25)-TH-t~e 5 [4,3-b] ko2 -5- F BR (k-2 7 2)-BhAk
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MS (ESI) m/z 369 MH"

534166
3-(F-2-X)-1H-wk o 5 [4,3-b] "2 -5- F BE (W Sk h-2- 25 F X)-BLik
MS (ESI) m/z 373 MH"

LA 67
3-(B-2-R)-TH-stb o F[4,3-D] oL -5-F B Q- LB A R A T A)-Bulk
MS (ESI) m/z 374 MH"

F 736468
3-(F-2-X)-1H-wk74 5 [4,3-b |2 -5- F BR (o -2- & F X)-Buk
MS (ESI) m/z 380 MH"

F2 736469
3-(F-2-2)-1H-#k 4 5 [4,3-b] o2 -5-F B (1-2 X F A 2-F XA L)-Buik
MS (ESI) m/z 375 MH"

F&4170
3-(F-2-K)-1H-t 2 5[4,3-b]ors2-5-F B (1-F A F A A X)-Boi
MS (ESI) m/z 375 MH"

&£ AEHIT1
5-f-4-(FR-2- B X )k -2-F Ak

TR T @44 L46127/82]69300mg sy (3- f-1-F A wbmz4- )R 2- K
-FERH3IML TR T, MA03I0mMLE FXRAWA05ImL-FARL
BB R E R — K, SRBERFAAK. A LBRTEBER, Aofik
sk, RERARNKBRBET R, REEN, oL AaRE &8s
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A Fa i B (LB LB E Tdx=1:3), FE|11mgty+17 1Le4, AR ELH.
"H-NMR (400 MHz, CDCL;) 6 7.60 (1H, ddd, J = 0.8, 7.2, 8.0 Hz), 7.68 (1H,
ddd, J = 0.8, 7.2, 8.0 Hz), 7.88-8.00 (SH, m), 8.15 (1H, s), 8.75 (1H, s).

| & EHEHT72
3-F-d-(F-2-F X )yrkee - 2-F A

H300mg#y (3-F-1- BEA R 4- %) R-2- K -F iR, BB E&LHhH716
ik, FE230mgtI RS, HAELR.
"H-NMR (400 MHz, CDCL) é 7.60 (1H, ddd, J = 0.8, 7.2, 8.0 Hz), 7.68 (1H,
ddd, J = 0.8, 7.2, 8.0 Hz), 7.71 (1H, t, J = 4.8 Hz), 7.91 (1H, s), 7.93 (1H, d, J
= 0.8 Hz), 7.95 (1H, dd, J = 1.6, 8.0 Hz), 7.98 (1H, d, J = 8.0 Hz), 7.88-8.00
(5H, m), 8.15 (1H, s), 8.73 (1H, dd, 0.8, 4.8 Hz).

L H#H173
5-8-3-(F-2-2)-1H-wko 5 [3,4-c]HmT.

ERT, F%)4 54&528%F 2] 45500mg ) (2-F.-5- Rz -4- 2 )-(F-2-

A)-FRGSMLUSTER T, A0 26mLB—KAHHFmBEA—K, &
BB R B R A K IR AT 4 BARR A AR Fe TR T BE 307k, #F2|350mgad 47
HMSH, HhXFELR.
"H-NMR (400 MHz, DMSO-dg) é 7.54 (1H, td, J = 1.6, 7.2 Hz), 7.57 (1H, td,
J = 1.6, 7.2 Hz), 7.95 (1H, dd, J = 1.6, 8.4 Hz), 8.03 (1H, d, J = 8.4 Hz), 8.17
(1H, d, J = 8.4 Hz), 8.20 (1H, dd, J = 1.6, 8.4 Hz), 8.42 (1H, d, J = 1.6 Hz),
8.61 (1H, s), 8.95 (1H, d, J = 1.6 Hz).

#& £ K574
5-R-3-(F-2-5K)-1-Z K F A1 H-wtek 5 [3,4-c]rkog

ERTF, Q& F£EHFTIFE 6320mgt) 5-8-3-(F-2-2£)-1 H-vtbrd 5
[3,4-c]SZ 93mL N,N-=F A FBUAIERE T, feAS55mghd S4b4h 508
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B THBFIS,4T. REANBE TEIERT MA3ZSMgH) Z KT L-RIHF
FESRE THRHFLNE . REMANKIFA CRUBHE, FHTRTEBEE
BARRNARE R AAB R K E—KkE, SRIKELE S, it d
B LB LB sk, 152)335mgtindiiLad, ARG,

"H-NMR (400 MHz, DMSO-dg) 6 7.24-7.41 (15H, m), 7.48 (1H, s), 7.51-7.59
(2H, m), 7.92 (1H, d, J = 7.2 Hz), 7.96 (1H, d, J = 8.8 Hz), 7.99 (1H, d, J =
8.8 Hz), 8.15 (1H, d, J = 7.2 Hz), 8.46 (1H, s), 8.57 (1H, s).

E#H175
3-(F-2-2)-1H-"bme 5 [3,4-c] o2 -5- F i

W 4] & £ A 7147 2] 69 1 1mg 89 5- R-4-(B-2-F K)oz 2- T i, 8RB
H & FZHBIIG Tk, R 9mgti IS Y, HARELR.
'H-NMR (400 MHz, CD;0D) § 7.51-7.58 (2H, m), 7.90-7.93 (1H, m), 8.02
(1H, d, J = 8.8 Hz), 8.04-8.07 (1H, m), 8.15 (1H, dd, J = 1.6, 8.4 Hz), 8.51
(1H, s), 8.79 (1H, d, J = 1.6 Hz), 9.12 (1H, d, J = 1.6 Hz).

& FHH76
Q-FED-3-H)E-2- A T8

EREAT, £-78°CTF, %3.2mL 1.57ME T £4289 T 7% 4 7mL
LEUER T, MA1.00g893-i8-2-RES I SmL TRUIE R H £ B B FHE3
1B, EAERIGRET, mA0.87gh2-A FEE, BLHINH, ANARER
B, AAK. B CRRUBER, REAASFRAEKERFtf Kbk
H A RAKABRE TR, REEAH, BRSBTS BTN H
(LB TBR:E Tht=1:20-1:5), fFE|1.18g847 L%, AR ELH,
'"H-NMR (400 MHz, CDCls) 6 6.19 (1H, d, J = 3.6 Hz), 6.95 (1H, d, J = 6.0
Hz), 7.05 (1H, dd, J = 0.4, 6.0 Hz), 7.43-7.50 (3H, m), 7.78-7.85 (3H, m), 7.91
(1H, d, J = 0.4 Hz).
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& £ k577
(2-FE-3-K)-(F-2-2)- T ¥

FB T 91188 2-RED-3-£)-(F-2-K)- F 4§ 12mL FRER P,
MAL12g897E M FMEHESCTHRBIB—RE, Bt + ER AL
4. KREN, BArAARETARE G LSS T (THRLE:. TR
=1:50), 1F%|0.61gtiFMIEH, HREBRY.
"H-NMR (400 MHz, CDCls) § 7.18 (1H, d, J = 6.0 Hz), 7.20 (1H, d, J = 6.0
Hz), 7.55 (1H, ddd, J = 1.6, 7.2, 8.0 Hz), 7.61 (1H, ddd, J = 1.6, 7.2, 8.0 Hz),
7.88-7.95 (3H, m), 7.96 (1H, dd, J = 1.6, 8.0 Hz), 8.28 (1H, d, J = 0.8 Hz).

%478
3-(F-2-K)-1H-E% F[2,3-c]strd

FIR T 0.61g45(2-RED-3-3)-(F-2-5K)-F A sgomL TEE A F , An
AO.12mLBF— KA b @R K. SRS R T LEHE, AIE
1RR ) Mo fe RACER AT R et fe 3R S, ) KRB T IR R AEA .
F A iR i A € s 5 B (LB T BS  E T4=1:30-1:5), 72|
32mgdgARREIL a4, AR EL .
"H-NMR (400 MHz, DMSO-dg)  7.37 (1H, d, J = 5.6 Hz), 7.51 (1H, td, J =
1.6, 8.0 Hz), 7.55 (1H, td, J = 1.6, 8.0 Hz), 7.57 (1H, d, J = 5.6 Hz), 7.92 (1H,
dd, J = 1.6, 8.0 Hz), 7.98-8.09 (3H, m), 8.42 (1H, s).

& £ 4179
1,5-=if-2,4- = F K

BERBAET, 625.35g891-12-2,4- = R K 100mL KRB R F A
25.7g8g N-iR SR IABR T B HF LR B T HH3I004F, ETR THHE2R., £
L& E, SRR EERFMAKIFAIOML ZEZER, A HERKA K.
raFa B B SN K IE R Ao bt fo KB, R R RAKFBRAET IR, A EH],
BTSRRI A &S A o & (E TR), F534.6g89 4540,
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AR EHRY,
"H-NMR (400 MHz, CDCL; ) 6 6.99 (1H, t, J = 8.4 Hz), 7.77 (1H, t, J = 6.8
Hz)

F18-5£35/80
5-824-— f- KPR

ERAATAE-T8CT, A#E&F£HEHI79152]4434.0g891,5- —&-2,4-
ZREH250mL ZEIER T, mASIML 1.58M.E T X428 ETHRER AL
W E THBI0904F. AR AEERT, #FHiel2mL NN-=F 4 7B+
AR B T HH300-4F . BB R F AR K A A 20mL K B B F2300mL K 5
FUBER, AHERALANIEE., K. Wfsl il S40KE R
KBCFH A RAKGEAET IR, REEN, $ArRmididaiis ek
Faf-& (ET3: TBE TEE=49:1), 1F2)21.4gtyf1bo%, HEFEHRK
4.
'"H-NMR (400 MHz, CDCL;) § 7.03 (1H, dd, J = 8.0, 9.6 Hz), 8.11 (1H t, J =
7.2 Hz), 10.24 (1H, s)

#& %4181
2,4-— R-5-FBEE-F

6 4| & 5 58047 2] 4921 .4g#95-18 2, 4- — R- K FEH120mL N-F X
2-weR R BRIE R P, AeA10.1g8) RACBLRAX)HE175°C T H A4 0, FE
BASHE, QRHEBERFRAKFLE, FEiTaE I RRRE. FILE
K K(3)Fedb e h K BRI ) K ABR4E TR, RA BN, ¥AigR
Joifl I A AR &, St Ae - B (B TAR: LB L ER=9:1), #F%9.87gty 474k
S, AXRRELER.
'"H-NMR (400 MHz, CDCl;) 6 7.14 (1H, dd, J = 8.4, 9.6 Hz), 8.25 (1H t, J =
7.2 Hz), 10.27 (1H, 5)
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#|-& 5% #6482
6- F-1H-73| »-5-F if

e H & £ 51814F8]8692.50g492,4-— B-5- F BL A -F A EM F15mLsk
2, MALOMLB—KASWHEERTHRI2NE., KRG, AAWE
fET200mL LB LB Fed0mL Y Sk ¥, RAAINEER. K. fafKRR
S4B B A Fo KA A KRBREE T 1R, AMEB iR E31
cmf Bi2x 3 cm)E, REEHN, F81.63ghi7RLAY, HARREL K.
'H-NMR (400 MHz, DMSO-Dy) 6 7.66 (1H, d, J = 10.0 Hz), 8.28 (1H, s),
8.51 (1H, d, J = 6.0 Hz), 13.68 (1H, s)

)& £ K583
3-iR-6-R-1-Z K F R -1H-v5| -5 -F if

ERT, 4K E %0821 691.25g896- R-1H-"3] . -5-F iF &9
12mL N,N-=F £ FBUAER T, mAL52gfN-1£ 3R 34 B B 578 s B
FHFTA, R EEBRMAZ120mL LR TE Y, RRAFEFERE
FATKIER . K R)FateFo K BHRIF A RAKBBREET B, HKEHN, F
BF AL EMRTI5SmL NN-—F A TR, ARSSHT, RERMA
2.16g =X FA-RA310mgh60% S ARBE THRIE1054, RE
#H—-FETRTHRI094. mAKE, RREFZRA120mLLE TEX
I, HAEARR KA R)Fobbfo Kk F 5 A LAKRBEET IR, AN
BTG cmty L2x 3 em)E, BAERREN, FHRAAELLE S A
LR LB -— R AABEL R, F31.55z0FHeH, HAXFELR.
"H-NMR (400 MHz, DMSO-dg) § 6.17 (1H, d, J = 10.8 Hz), 7.13-7.22 (6H,
m), 7.32- 7.42 (9H, m), 8.44 (1H, d, J = 6.4 Hz)

# & F #5184
294“:‘ &‘3" ‘? %i‘%ﬁﬁ-
ERAATFRISELHT, A111gHN,N-=F A X 100mL £k
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WIER T, mAG6mL 1.6 MIEE T X426 F TIRERFALEE THAE209
4. Adp £.78°CJE, Hm15mLAH 13.9g#92,4-— £ F At w9 Sk dig k.
JESbiB B THII054FE, #mS.6mL NN-—F X F R F A 2 HF TH
FISo4F. G R R P AA20mLKEEBE, 35 mA200mLKH A T8k
ERAR., FHERKR 02N LB Fottfo dh R b I A ARBRAE T 1R,
RE R, PS4 B T Bk-E TR, 13358.61g8 A7 A4L2 %,
ARKELR.

"H-NMR (400 MHz, DMSO-Dy) é 7.53 (1H, t, J = 8.8 Hz), 8.33(1H, ddd, J =
6.0, 7.2, 8.8 Hz), 10.17 (1H, s)

#| & L5185
4- §-1H-"3| v -5-F B

4] & 518447 5] 498.55¢492,4-— £-3- F LA -F R F40mLW
Sk hFAOmML F BE P, mASImLB—KA4, AT R THHEIX, £50°C
TFHH3 BT HAETOOCT B3 B, G B RLEE T mALS0mLAK K., F
AA300mL ZE TEA=100mLW &k, FRREZHHRER. ANE
K AR Fetb o dh KR A R AKRBRAE TR, REAEH, Hmaidd
R AN B(TRTUE:TX =1:9-1:4), F3|509mgt)+FRiis
¥, ARKELR. RERSH RANAFEHFRETARE EH (T
LBS:E Tht=1:4-1:0)4k4L, F2)|1.80gt947R0Lo %, HEEELH.
'H-NMR (400 MHz, DMSO-D) 6 7.58 (1H, d, J = 8.8 Hz), 7.70 (1H, dd, J =
6.0, 8.8 Hz), 8.45 (1H, s), 13.94 (1H, s)

# &£ #5186
4- F-1H-"3| = -5-F B F B

) %) & £ 51854 2] #91.65g 49 4- B-1H-"5| v -S-F B & , A SmLokEE
BR. SmLKFel6mLRAEHFE110°CTHIA NN, B RBRASHE,
AANIS50mLAK, FitRIKERRGERER, ERESIT, AFIFERY
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NN-ZF X FBAR12mL-w &5k % 40mLERF, mALSA LT EHNERT
Sob) LRIE RSB E THIEASH4. BEKRENE, ZLWERT
100mL ZB T8, RARAtafask B S4KER .. KfetaFfath KikFHFA L
RERBRAET IR, ARLEN, F2)1.98eg47HoY, AR ELR,
'H-NMR (400 MHz, DMSO-Dy) é 3.87 (3H, s), 7.45 (1H, d, J = 8.8 Hz), 7.82
(1H, dd, J = 6.8, 8.8 Hz), 8.36 (1H, 5), 13.70 (1H, s)

& £ 35187
3-if-4- B-1H-73|-5-F BR F B

ERT, M4EEHEHI861F2] 692.2g694- F-1H-"3| =L -5-F B2 F 854
20mL N,N-=F X FBUAE T, ImA2.12g8N-i8 3R 34 BL T R 2 sbiR B T H
H1lb, AREANE, BB FRALRIMLLE TE, FRAR Eiafank
BESKER. Kietedfo dh KB I A RAKABRET IR, ALEH, 73
3.0gt9 AT S H), HAXRRELR.
"H-NMR (400 MHz, DMSO-Dy) 6 3.88 (3H, s), 7.48 (1H, d, J = 8.8 Hz), 7.85
(1H, dd, J = 6.4, 8.8 Hz), 14.00 (1H, s)

#& L5 88
3-if-4-B-1-Z X F R-1H-73| 5. F BL T B

BRBAEFHT, Q8&FEHEF87/135]692.992493-i8 -4- F-1H-"3] ok 5.
T BT B2 4930mL Y S RIEA T, MAS526mgH)60% A4, BEH254-4t,
AA321g8 Z X T REIFABE THIIST4, TR THHST4. M
BB RAE R LB R EH, mAFaFe sk B R AN KIE & 100mL 78 Z
BRI, HAERAR KPR bt Kok A KRB TR, &
RER, Bkl &gy B (LB TE:ETIK=1:9), /i
etk — FAXRELE R, FI1.73gHiFMLY, HE E4RER,
'"H-NMR (400 MHz, DMSO-Dy) & 3.83 3H, s), 6.30 (1H, d, J = 8.8 Hz),
7.12- 7.20 (6H, m), 7.30- 7.40 (9H, m), 7.55 (1H, dd, J = 6.8, 8.8 Hz)
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%45 364189
1-f-4-R-2-FEEX

AEIT, H10gh2-8-5- A XKEERT105mL NN-—F L Farm:,
AeN10.9g89 BK B AT A4 ImLAA K F 2, AEB THEI K., ARAEER
FAATK . R TEREFEBR, - FTFA WUE A e de 3K o ik IF A ABR4E TR,
AEBER, 178)9.75g6947 8108, HH EHRY.
'H-NMR (400 MHz, CDCl;) § 3.88 (3H, s), 6.59 (1H, td, J = 8.4, 2.8 Hz),
6.65 (1H, dd, J = 10.4, 2.8 Hz), 7.47 (1H, dd, J = 8.4, 6.0 Hz)

#& %4190
5-i8-2-F-4-FRE X T @

41 & £ 518947 2] 498.4g89 1-38 -4- B-2- F BAFEM F200mL=%K
i, ERAAT, £0°CFAA21mLY fAL4KF5.6mL = £ FL 7 X8
FEERTHAFADI054. R EERERBINZ| KK Y HA LB ER
AR, AHERRAK. tafskig S4AKERFKER, RERBIET
R, REER, 1F3]9.44g8947800%, Ha &,

'H-NMR (400 MHz, CDCl;) 6 3.97 (3H, s), 6.67 (1H, d, J = 12.0 Hz),8.05
(1H, d, J = 7.6 Hz), 10.15 (1H, s)

#] & £ #4191
4-F-5-F B 2-F /A

F#] & £ 519017 2] 895.33g895-38 2-F-4- T EA X FREMF73mL
1-F R 2-wbeB B , AwN2.46g8 RACAR H££180°C T #5304,
B, SR MIER T MANNKF LB, HBitadE LR REY . FHE
R K Anbede th KBRS R BRAE T IR, AABEH Bt el i & 4o
2%, 15200983z 45 A AW, AXEELS.
'H-NMR (400 MHz, CDCL) § 4.03 (3H, s), 6.76 (1H, d, J = 12.0 Hz), 8.14
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(1H, d, J = 7.2 Hz), 10.17 (1H, s)

#& £ 34192
6-F A -1H-"3| »-5-F fiF

4 & £ E61917F 2] 490.983g494- R-5-FBLA2-FREFHERT
15mL#tsZ, FHAA2.66mLB—KAH. ES0°CTHI2 NG, SLBERF
FNKHFF CRUBEFERAR, HATRAMNERAINER, K. HBFKRE
K g R Febafe K BRI P AABRAR T 3. AKIEN, 152]0.915g49 474
o, HRFELR.
'"H-NMR (400 MHz, CD;0D) é 3.99 (3H, s), 7.10 (1H, s), 8.06 (1H, s), 8.15
(1H, s)

#| & £ #4193
3-3%-6-F B X -1H-"3|"-5-F ok

%) %) & £ 6419215 2] 490915849 6- F & A -1H-"3] & -5- F B 44 7.5mL
N,N-—F X FBAERT, TR TAN0.986g4 N-i£ 3% 34 Bt T M A 3B
BT B304, G R BLIER T A LB LB . ARA R Frafesk g
SAKIER . KAt o kK& H A LKARBRAET IR, KA KA, F31.2¢
AT, AR ELR.
"H-NMR (400 MHz, CD;0D) 6 4.00 (3H, s), 7.10 (1H, s), 7.97 (1H, s)

#) & £ 4194
3-i8-6-F fE-1-= X F XK -1H-73|-5-F fif

%) 4] & 364519315 2 69 1.2g49 3-8 -6- F f A -1 H-"3| »2-5-F B 44 50mL
NN-—FEFBEBERTY, LRSS TRAN1TImgH) S4F21.6g85 =
FEFEASGFERBE FTHIFLNE3004. QB EER T mAKAA T
BUEER, ANEIRKA KM Kbk, A AKABRETIRAKL
B, F22.41g09 A8, HlEELR.
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'H-NMR (400 MHz, CDCl;) é 3.36 (3H, s), 5.60 (1H, s), 7.14- 7.17 (5H, m),
7.24-7.32 (10H, m), 7.81 (1H, s)

%) & £ 595
4-F-2-F BT

4l 4525418945 2] 69 15g49 1-38 -4- F2-F A K EH F150mL 1-F
A-2-wheR BEER, AmAN9.9gtd FALRI) A 180°C FHEHS ot S35, sk
B RABEINZ]|S00mL 14% RAKER T , HAF4SH4F, BAA150mL L8,
FEBHI1004F. BAFLRBREWES, WERR LRER, FLE
BRI, SNEB., Kfatbfodh KoLk MABAET IR, KL KA, 23
10.1g89 47 e4, HaEsd.
"H-NMR (400 MHz, CDCl) 6 3.93 (3H, s), 6.67- 6.74 (2H, m), 7.54 (1H, dd,
J=6.0, 8.4 Hz)

#) & £ #4196
4-F-3-F Bk -2-F BAF A

ERAAT#A-78°CTF, #10.7g¥N,N-=F & £ B4 150mL v 7%
BERT, AaA40mL 2.66 ME T A426E TIRER, ERBE THRELN
154-4F, Fimb & KEH195472] 6514.5g894- R-2-F S A F H 4950mL w9
FREER, BB TFTHIE2IE, MA11.94gN-FBLARE, £t
RETHHWOS4E, ERBRETERIERFRA20mLLE, TR TRA
KA CBEEBRIKR. AHERKRAO2NIEER . Kintbfodh Kk A £k
FBRGAT B, REEH, Fianididadich G ibshibfoB, F364g
AT, AERELS.
'H-NMR (400 MHz, CDCl;) § 4.22 (3H, s), 6.99 (1H, t, J = 8.8 Hz), 7.78 (1H,
dd, J = 5.6, 8.8 Hz), 10.34 (1H, s).

#1 8 £ %597
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4-F A -1H-"3 = -5-F iF

W 6.4gh)4-#-3-F B8 -2-F (AT, BREAEZABNG T %, &£
2)6.03g8 R EY, ARELH.
"H-NMR (400 MHz, DMSO-Dy) 6 4.37 (3H, s), 7.20 (1H, d, J = 8.8 Hz), 7.45
(1H, d, J = 8.8 Hz), 8.57 (1H, s), 13.61 (1H, bs)

#) &5 64198
3-8 -4-F B E-1H-"3| =2 -5-F B

W 72mg#y4-F BIR-1H-312-5-F i, B%BH & EHH|9360 5%, 172
69mgty IR AH, HE EL .
"H-NMR (400 MHz, DMSO-Dy) é 4.15 (3H, s), 7.42 (1H, d, J = 8.8 Hz), 7.59
(1H, d, J = 8.8 Hz), 13.94 (1H, bs)

#| & £ #5199
3-8 -4-FBE-1-= KT A1 H-73] e -5-F B

B 69mg#Y3-iE-4-F E A -1H-3| vk -5-F B, 8B4 & #5946 F ik,
B 150mg g FF- AL, HAFE K. |
"H-NMR (400 MHz, CDCL) § 4.29 (3H, s), 6.11 (1H, d, J = 8.8 Hz), 7.00
(1H, d, J = 8.8 Hz), 7.11- 7.32 (15H, m)

E #4100
6- B-3-[(E)-2-G- R A A)- TH R )-1H-"3| e-5-F p

) %) & R HI831F 2] 491.35g493-38-6- B-1- = K F A -1H-%5]»&-5-F i
9mL NN-Z P A FBUBRIER T, RRAMA685Smgty3- K- K. 167mg
82 (=R TEABLBEE. 63mgh) L84e(ID)A1.95mL= T H£80°CTF
B2 D ar. REER, 1582750098 BRNAY . RATFE LB
LW EFTIML_KFR, AIMLI A L8F0.5mL =5 & AR AL
IR THAFGNE, b B R R R A 2] 100mLAL 5% B 5 44 8 72 /90mL

137



03812475.0 oW B E127/510;

ZER ZBE/10mLY £k 6 BEF A RS ER T . AAEIRK A teF s B &
PRI R T Fa KPR IF ) R RAABRSE TR, AKIEN, HaBitadik
HRELLNFS B (LB TE:FX =1:19-1:9), F3|645mgtyirfiiLod,
ARREL R,

'H-NMR (400 MHz, CDs-OD) § 7.08 (1H, dt, J = 2.0, 8.4 Hz), 7.44 (1H, dt,
J =5.6,7.6 Hz), 7.48 (1H, d, J = 9.6 Hz), 7.48 7.54 (2H, m), 7.56 (1H, d, J =
16.4 Hz), 7.62 (1H, d, J = 16.4 Hz), 8.71 (1H, d, J = 6.0 Hz)

%4101
6- F-3-[(E)-2-3- REX)- TH X |-1H-"3| 4 -5-F 8%

) 5% 6410043 2| 49 544mg 49 6- F-3-[(E)-2-3- LK L)- T A -1 H-7]

-5-F B 69 2mL LB A3mLAK ) BF AR Y, MASmLRABFE110CT
B2 D0, B3HE, FRLREER T AR A 200mL T8 LEAS0mL
V9 Sk 8 RS IR, A HUEARK A Kfete e 3K sk 5 A A K ARBS
HTFRR., REEMN, FR9ImgtI#7MLE%, HEIFELER,
'H-NMR (400 MHz, DMSO-Dy) § 7.12 (1H, dt, J = 2.0, 8.4 Hz), 7.41 (1H, d,
J =11.2 Hz), 7.42 (1H, dt, J = 5.6, 7.6 Hz), 7.53 (1H, d, J = 16.8 Hz), 7.57
(1H, d, J = 8.0 Hz), 7.69 (1H, d, J = 10.8 Hz), 7.76 (1H, d, J = 16.8 Hz), 8.75
(1H, d, J =, 6.8 Hz), 13.02 (1H, br s), 13.50 (1H, s).

£7641102-h £107-ht§ L4 H IR B4 T 4R F B A A,

& L HH)1016- A4 6- B-3-[(E)-2-G- R FE£)- TH A )-1H-%3| b -5-F B
BERTNN-ZFRTREHF LI KE P, BRKE PRAMAT LS EH
ISHEENIEMLGBEGIM_FEATBREER. 25 FH1-2EAEHF =
—KEWH Mo FRATBBREA L FH1-CAI-G-ZFAREAAL)
R RBEBEEWSCHCYH AT R THRILR, RABRSEAET
LC-MS4AtFn 5% BRI H: 0.1% = R CB LA ER:0.1%= R TR
=20:80-80:20, 10547 4E3R, #ik: 30mL/%-4F, #: Wakopak Combi ODs,
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20 mm ® x 50 mm(K)], 32| T35 EHb]65400%.

F #4102
6- Fu-3-[(E)-2-(3- RAER)- TH & |-1H-73] 2 -5-F B 3K 5 X Bhg
MS (ESI) m/z 340 MH"

% 341103
6-F-3-[(E)-2-(3- R IHK)- T A |- 1LH-73 e -5-F BR (v v-2- 2 9 K )-Bh e
MS (ESI) m/z 380 MH"

£ #41104

6- R-3-[(E)-2-(3- B A)- T A -1 H-73] b -5- F B (w9 Smk -2 F )-8k
i3

MS (ESI) m/z 384 MH"

52364105
6-R-3-[(E)-2-(3-RAEK)- TH R - 1H- o2 -5- F BR[(1S)-1- B A FE2-F £
A X )-Buak

MS (ESI) m/z 386 MH*

£ #41106
6-R-3-[(E)-2-(3- B3R A)- T A |- 1 H-73] b -5- 1 B (vikmz-3- K ¥ E)-Buik
MS (ESI) m/z 391 MH*

% 341107

6- R-3-[(E)-2-(3- R L )- T A |- 1H-7| » -5- F B [(15)-1- B L FBLAE- 2
A -Bhg

MS (ESI) m/z 763 2M+Na"*
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%4 F 41108
6-#-3-[(E)-2-(3-AEXK)-TH A |-1- =X F X-1H-%3| ok -5-F B
ERBEIT, & EKEH)101452]69350mgt 6- F-3-[(E)-2-(3-BFEA)-
TR 1H-" " 5-F BB 6mL NN-—F X FBLERIERE P, mA103mehy
60% S04, BEH30-4, FAA390mEH =X F X R RE THH20
o4F, ERTHIFUIE. G EER T MNKHF A S0mL LB LES IR,
H AR K KFntoFo 3 KR RAKRBRSE T IR, ARLIERH, F¥¢a
seif it AR G LA B (LB TE: F R =1:9), 1F3|370mg) 4710
2, HArrELH.
TH-NMR (400 MHz, DMSO-Dy) § 5.95 (1H, d, J = 12.4 Hz), 7.05 -7.40 (18H,
m), 7.50 (1H, d, J = 7.6 Hz), 7.66 (1H, d, J = 10.4 Hz), 7.68 (1H, d, J = 16.4
Hz), 8.72 (1H, d, J = 7.2 Hz), 13.16 (1H, br s)

#1& £ 41109
{6-F-3-[(E)-2-(3- R K )-TH K] 1-Z X F R 1H-5-5- K1 RE FTRRT
B |

) %) & 55 36450 1084F 2 #9369 mg #) 6- B-3-[(E)-2-(3- A X X)- TH &£ )-1-
EXFERIH-3 RS- FRAeomL T XEF AT, mAOMgh = TAE,.
0.15mL 2-F A -2-F 8 #18Tmgt) — KA BBLE & F /LW 5 A80°C T B
750 6. GEAERFPRAIONML LB LEE, AHERAR Kitofa
HARBAEF A RAKABRET IR, REEN, R RA A RE kit
Feiyr BETR:FE =1:1), F2102mgt 178449, H @ &4 HERB K,
"H-NMR (400 MHz, DMSO-Dg) 6 1.44 (9H, s), 5.99 (1H, d, J = 11.6 Hz),
7.11 (1H, dt, J = 2.0, 8.0 Hz), 7.16- 7.45 (17H, m), 7.50 (1H, d, J = 7.6 Hz),
756 (1H, d, J = 16.8 Hz), 7.63 (1H, d, J = 10.4 Hz), 8.21 (1H, d, J = 7.6 Hz),
8.86 (1H, s)
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F£ #5110
6-M-3-[(E)-2-(3-REK)- TH A ]-1H-73] =k -5- 2 B¢

H 41 & 3= 511094 2 6996mg #) {6- BL-3-[(F)-2-(3- K X)- T & ]-1-
ZXFEIH- -5 XL RE TSR TInL 95% = R LBARTER
B E B THH 20040, GBI R P AL F B B S 40 KI5 & 5
F20mL T8 LES R IR, A HUERK A e fa sk BR S KR fb e 3 K b7
FR KRBT IR, AL BN, A@dadikeEiEdifoE(TRT
Be: ¥ X=1:1), FF28mgti+#7 Lo, HXT & EEHEBHK.
"H-NMR (400 MHz, DMSO-Dy) 6 4.92 (2H, s), 7.07 (1H, dt, J = 2.0, 8.0 Hz),
7.22 (1H, d, J =11.2 Hz), 7.28 (1H, d, J = 16.8 Hz), 7.38 (1H, d, J = 8.8 Hz),
7.37 (1H, dt, J = 6.0, 8.0 Hz), 7.45 (1H, d, J = 7.6 Hz), 7.49 (1H, d, J = 16.8
Hz),7.51 (1H, d, J = 10.4 Hz), 12.86 (1H, s)

KA 111-114894L0- B vh 3o T AR F H A Ak

& L1 1104 549 6- F-3-[(E)-2-3- B ERX)- T A )-1H-"3| =k -5- 2 B
BRTNN-—FATBREFSSRIRE T, BT PRAMATLH &4
128 FHRFAMFEGBRBGIM_FTRATBBEER. .65 F61-BEKH
Zep—REWEI1 M_FEATBRERER MO THNI-TEI--—FLAR
AAXR)E BB EEWSCHCYHAERTHAIR. TR EER
WILLC-MSLAFL B RFH: 0.1% = R LB TAHERZ:0.1%= R TBK
/5 #%=20:80-80:20, 10454F /3K, #fik: 30mL/%4F, H: Wako Wakopak
Combi ODS, 20 mm & x 50 mm(K)], F2| T 7| E&4 65100,

EHAH111

IRAB T BR{6- R-3-[(E)-2-(3- RFKK)- T K- 1H-73| v -5- 2 ) -Bh i
MS (ESI) m/z 340 MH"

FEHH112
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(25)-5- FAX. - B 55 -2- F BR {6- BL-3-[(E)-2-(3- B K £ )- T A J-1H-"3| & -5-
A -
MS (ESI) m/z 383 MH"

FH113
N-{6- B-3-[(E)-2-(3- RA R )- TH A J-1H-"3] e -5-K }-2-(F % -2-K)- LA
MS (ESI) m/z 396 MH"

FE #4114
"k v-2- T BR{6- #u-3-[(E)-2-(3-REXK)- T I K ]-1H-"5] e -5- 35 ) - B
MS (EST) m/z 366 MH"

£ H#HHI115
6- F-3-[(E)-2-(3-RFEX)- LI X )-1H-"3| =k -5- F B ROk

) 3% 76411004 2) 4989 mg 44 6- B-3-[(E)-2-(3- R A X)- T A )-1H-3| =
-S5-FAF 690.4mL LB F20.4mLAK & FE R T, WmAL2mLRARF E110CTF
BHS054P. S35, WMAKRAFFA20mL LB LEEA=10mL w9 £k b R4
BHRER, ANERAAK. HFfskil S AKERFoF Kt EFAL
KB TR, BANERLEMALERQRS ERx2cm)BE, REEH, 7
B|76mgtyAr Lo, HRFELS.
"H-NMR (400 MHz, DMSO-Dy) § 7.12 (1H, dt, J = 2.0, 8.4 Hz), 7.39 (1H, d,
J = 10.8 Hz), 7.41 (1H, dt, J = 6.0, 8.4 Hz), 7.53 (1H, d, J = 16.8 Hz), 7.56
(1H, d, J = 8.0 Hz), 7.61 (1H, s), 7.66 (1H, d, J = 10.8 Hz), 7.70 (1H, d, J =
16.8 Hz), 7.74 (1H, s), 8.50 (1H, d, J =, 6.8 Hz), 13.40 (1H, s)

& £8EH116
(6-8-23-—REK) = F AL
ERAAT, @182mL NN-—F &AL Bt4200mLw Sk g+,
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F0°CTFAA66.0mL 1.57ME T A4ZH THRERFEBE THIF1054F.
b3 E 78°CKE, HmeA20.0g81-1-3,4- = RFK 49 100mL W £ & dE k5
FESLIE B T HEE3094, #An32.9mL = ¥ X AR S0 b BRIk 1R B

BETER, AR, AKPRLBRLEBHEE, HFHIERIEF LK%,

A RKBBE T RARL AN, HSditadiih &gt E(ETR),

1F2)203g9 AR HNA Y, AR EHRY,

'"H-NMR (400 MHz, CDCl;) & 0.47 (9H, s), 6.99 (1H, dt, J = 9.6, 8.8 Hz),
7.27 (1H, ddd, J = 2.0, 4.0, 8.8 Hz).

#| & F#p117
5-i823-—f4-ZFRAREXTR

EREAAT, 944634mL NN-—F AL BEG100mLW 5k hiak
¥, Z£0°CFAA264mL 1.5TME T H4246 THIBRFFAERE TH 10
D4F. BEHET8CHE, HMmSA10.0g59(6-32-2,3-—RKEK) = F ety
100mL Y9 ok hianik, ABE TRV, KE#HM2.92mL N,N-=F
AFBE, 2V AREZBHABHAING. ARFCRUEBHES, AILE
RAhatadh Kk, ARKRBRETRFRKEN. bl st &k
ey B (ETIR), 152)9.70gh 47881064, HAEHRY.
"H-NMR (400 MHz, CDCL;) § 0.50 (9H, s), 7.77 (1H, dd, J = 4.8, 2.0 Hz),
10.27 (1H, s).

%&£ #5118
5-if-23-— R E TR

118.0g475-18-2,3- — f-4- = F R AR A X FB420mL V,N-—FXF
BLEA2IMLAKER Y, Fi& FMALGCIgH BALSH A EE TH L.
R LB UEBEHEE, AIERAAEAREKER OB KEE, A
RIKFBRGE T IR IR LR, 2110.26g89 474004, AHXEHKRY.
'H-NMR (400 MHz, CDCL;) é 7.58 (1H, ddd, J = 9.2, 6.8, 2.4 Hz), 7.76 (1H,
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ddd, J = 4.8, 2.4, 2.0 Hz), 10.27 (1H, s).

#] & £ #4119
3,4-—F-5-F B A FiF

%110.0g495-38-2,3- — R K FE4540.0mL 1-F £ -2-wbeb S BRE R P, T
B F AN4.26g8) FALARA M) HE170°CHHS B, A TBR B Ak, $3E
iR, FETAEELERREY. RARNEIERAA RS KE
A KAetafe Kok, A RKABETRFELEN. RSBk
EHLNFL B (LR LB E TH=1:20), F2)2.64gt947MLo%, AL
G dh.
'H-NMR (400 MHz, CDCl;) § 7.72 (1H, ddd, J = 9.2, 6.8, 2.0 Hz), 7.98 (1H,
dt, J = 5.6, 2.0 Hz), 10.32 (1H, s).

#1& £841120
7- B~ 1 H-%3] o -5-F i

B 2.60g%93,4- = #-5-F BL A F A, B & L5200 5%, 133
2468947 R, AR FELS,
'H-NMR (400 MHz, DMSO-dg) § 7.68 (1H, dd, J = 11.2, 0.8 Hz), 8.27 (1H,
d, J=0.8 Hz), 8.37 (1H, d, J = 3.2 Hz).

# & L4121
3-i8-7- F-1H-"3| =k 5. F Bk

W2.40g87-R-1H-73| 2 -5-F B, B4 & F#45193695 %, F2)2.91g
ALY, AR E .
'H-NMR (400 MHz, DMSO-dg) § 7.84 (1H, dd, J = 10.8, 0.8 Hz), 8.13 (1H,
d,J = 0.8 Hz).

& L5122
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3-38-7-B-1-Z K F A -1H-75| »-5-F B
H2.91g#93-£-7-R-1H-3]"-5-F i, BH & LHEH|9489F %, 53]

2.08g AT EY, HREL .

"H-NMR (400 MHz, CDCl;) 6 7.01 (1H, dd, J = 10.8, 0.8 Hz), 7.09-7.32

(15H, m), 7.82 (1H, d, J = 0.8 Hz).

| & k41123
7-F-1-ZFK F X -3- T A -1 H-v3 o -5- F B

AERAAT, #3.32g83-8-7-F-1-Z X F X -1H-%3»-5-F s T
100mL ¥ K, AmA398mg#) vd (= RKEB)4E(0)#2.50mL T & = T K455
ZE100°C T BS54, A HETIRE, WMAIOgHAR, REAEH, #E
Wit AR &S, 1F2)2.59g89 7ML A M, HE EL .
"H-NMR (400 MHz, CDCl) 6 5.55 (1H, dd, J = 0.8, 11.2 Hz), 6.00 (1H, dd,
J =0.8, 18.0 Hz), 6.86-6.97 (2H, m), 7.10-7.30 (15H, m), 8.07 (1H, d, J = 1.2
Hz).

& £HH 124
7-R-3-[(B)-2-(HR-3-K)- T A 1- Z X T R 1 H-75|-5-F HE
ERAAT, #2.59g897-R-1- =K FE3-TH X -1H-73| b -5-F k52
FS0mL ZAF, MA10mL=E TR, 271mg# ZE4e(II). 450mgéd2-(=4-T
AR ) B EFT26p1693- 38 ko2 B AR B R A E TR, mA10g
AR, RABH, BAHELARAEE#LEL, F2)2.00g8 47800,
AFELR.
'H-NMR (400 MHz, DMSO-dg) & 7.09 (6H, d, J = 6.4 Hz), 7.27-7.33 (9H, m),
7.40 (1H, dd, J = 4.8, 8.0 Hz), 7.52 (1H, d, J = 16.8 Hz), 7.56 (1H, dd, J = 1.2,
13.2 Hz), 7.62 (1H, d, J = 16.8 Hz), 8.17 (1H, m), 8.48 (1H, dd, J = 1.6, 4.8
Hz), 8.84 (1H, d, J = 1.2 Hz), 8.87 (1H, d, J = 1.6 Hz).
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#& £ #5125
7-R-3-[(E)-2-(H7E-3-2)- THX]-1-Z K T A-1H-"|4-5-F B
#3.60g597- B-3-[(E)-2-(HL2E-3-X)-TH K )-1-= K F X -1 H-3| =k 5. F
FE SR TS500mL T8, Ann154g8) SEAATHES0°CTHEHTA. SHE
ERE, FASNEBMIEIEEAD EpH3HA LB LERER, HHEA K
tofedh Ko, FIARBREZE T RARLIEN . PR RE T AR A &8sk,
FHEPTAFREAR € B4R A 10mL T8t e %, 452)3.58g89 47014, KAk
g4k .
'H-NMR (400 MHz, DMSO-dy) 4 7.11 (6H, d, J = 7.2 Hz), 7.26-7.35 (9H, m),
7.40 (1H, d, J = 16.8 Hz), 7.42 (1H, dd, J = 1.2, 12.4 Hz), 7.63 (1H, m), 7.85
(1H, d, J = 16.8 Hz), 8.47 (1H, m), 8.59 (1H, d, J = 5.2 Hz), 8.68 (1H, d, J =
1.2 Hz), 9.00 (1H, bs).

% #41126
T-R-3-[(E)-2-(o-3-2)- LA K- 1-Z K F K- TH-5%-5-F 8%

CARART F B 168638 69 77 X, B LA 1.00g497- F-3-[(E)-2-(H"2
3-R)-TH A 1-ZXF E-1H-5-5-F 8, F2)741mgtyi7tiies-d, #
HKELEH.

'H-NMR (400 MHz, DMSO-d¢) § 7.56 (1H, m), 7.60 (1H, d, J = 16.8 Hz),
7.67 (1H, d, J = 12.4 Hz), 7.91 (1H, d, J = 16.4 Hz), 8.39 (1H, m), 8.55 (1H, d,
J = 4.8 Hz), 8.66 (1H, 5), 8.99 (1H, s).

E 41127

7-B-3-[(E)-2-(HoZ-3-K)- T A |- 1 H-"3| % -5- F B (wk vg-2- 4 F 2 )-Bh Bk
H376mg 8y 7- B-3-[(E)-2-(HoZ-3- 2 )- T A -1 H-73| b .5 F B s i F

10mL N,N-=F X FBUE, HMmAIOSUEINN-—FAXTEB. 244mgty

12 R F =k — KA A 14T R AR H . IR THA1094F. Hus

BRI E0°C, MAS09IMgE1-TE3-B-—FRAEERE)VFE PRk os 3
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FAEEETHREIR, AKFRLRUEHBEES, FHHAKftof iRk
BB T IR, RAEAN, ¥R ddaks 6 igai, 73
159mgégA7#tLa-4, AR Esddh.

'"H-NMR (400 MHz, DMSO-d¢) & 4.53 (2H, d, J = 6.0 Hz), 6.32 (1H, d, J =
2.8 Hz), 6.41 (1H, dd, J = 2.0, 3.2 Hz), 7.43 (1H, dd, J = 4.8, 7.2 Hz), 7.58
(1H, d, J = 16.8 Hz), 7.59 (1H, s), 7.71 (1H, d, J = 12.0), 7.72 (1H, d, J = 16.8
Hz), 8.18 (1H, d, J = 8.0 Hz), 8.49 (1H, d, J = 4.8 Hz), 8.56 (1H, s), 8.88 (1H,
d, J = 2.4 Hz), 9.07 (1H, bs).

% #4128
7-B-3-[(E)-2-(H"Z-3-2)- TH A )-1H-"]»2-5-F B [(15)-1- B A FX2-FX
7 3] -BhE

BB L1127, BT EHH]11264F 2] 69200mg s 7- R-3-[(E)-2-(k
"2-3-35)- T K- 1H-"3 %2 -5-F B #294.5u1 L-valinol, #F%]102mg#47481%
oM, A ELER. |
"H-NMR (400 MHz, DMSO-d¢) 6 0.94 (6H, t, J = 6.4 Hz), 1.96 (1H, m), 3.56
(2H, t, J = 5.6 Hz), 4.10 (1H, t, J = 4.8 Hz), 4.63 (1H, m), 7.43 (1H, dd, J =
4.8, 7.2 Hz), 7.51-7.68 (2H, m), 7.74 (1H, d, J = 16.8 Hz), 8.05 (1H, m), 8.16
(1H, m), 8.46 (1H, s), 8.48 (1H, s), 8.86 (1H, s).
MS (ESI) m/z 369 MH"

F 41129
7- B-3-[(EZ)-2-(b5T-3- 2 )- T A J-1H-"5| " -5-F B [(19)-1-RA FBA T
A)-Bu

BB EHEH127, BT 412647 2] 49200mg 49 7- F-3-[(E)-2-(it
R-3-K)- T K- 1H-75|2-5-F B A106mgty (25)-2-RA A B h B 3, 1%
2)132mgty 47 A4, HE/Z=31HRAD.
(Eyft4-4: "H-NMR (400 MHz, DMSO-d¢) 6 1.38 (3H, d, J = 7.2 Hz), 4.46
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(1H, m), 7.44 (1H, dd, J = 4.8, 8.0 Hz), 7.58 (1H, d, J = 16.8 Hz), 7.70 (1H, d,
J=12.4 Hz),7.74 (1H, d, J = 16.4 Hz), 8.18 (1H, d, J = 7.6 Hz), 8.48 (1H, dd,
J = 1.6, 4.4 Hz), 8.51 (1H, s), 8.87 (1H, s).

(2144 : "TH-NMR (400 MHz, DMSO-d¢) é 1.30 (3H, d, J = 7.2 Hz), 4.26
(1H, m), 6.84 (1H, m), 7.06 (1H, d, J = 12.8 Hz), 7.32 (1H, dd, J = 5.2, 8.0
Hz), 7.92 (1H, d, J = 8.4 Hz), 8.06 (1H, s), 8.08 (1H, s), 8.34 (1H, dd, J = 1.9,
5.1 Hz), 8.77 (1H, s).

MS (ESI) nvz 354 MH"

= #4)130 .
W R3] 1264F 3| #97- B-3-[(E)-2-(Fh"2-3-2)- T3 & |-1H-%3| =2 -5-F B}
FaNE 6 Rk, BB EHB102609F %, 153 £4EH)131-13265405%.

FE #1131

7- B-3-[(E)-2-(HoT-3-K)- T A )-1H-"3] =2 -5- F BE [(15)-2- 2 A -1- KX T
A )-Be

MS (ESI) m/z 403 MH"

FE 132
7-#-3-[(E)-2-(Z-3-R)- T A |-1H-"3| & -5-F BR 3R 7 & Bbik
MS (ESI) m/z 323 MH"

#& L4133
{7-B-3-[(E)-2-(H22-3-%)- TH X )-1-Z XK F R -1H-7 b5 KRR Fdt
T8

ERKARAT, HHE&£#E611251F2)69200mg s 7- B-3-[(B)-2-(Pk72-3-
R)-THA1-ZXFE-IH 5|5 - FEERT TR, AT = LR
Fe81.8ul6) — K EBEBLE & KB F AT R THEI004F. AIMLRT
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BRE, SR MIERMMEI200CHIEHISHTIT. SHEZERE, MAlg A
IR, REEM B AR A G, FE121mgt 7R E%, HFERE

IB AR

"H-NMR (400 MHz, DMSO-d¢) 6 1.47 (9H, s), 7.10 (6H, d, J = 6.8 Hz), 7.23

(1H, d, J = 8.0 Hz), 7.25-7.33 (10H, m), 7.39 (1H, dd, J = 5.2, 8.0 Hz), 7.51

(1H, d, J = 16.8 Hz), 8.03 (1H, s), 8.13 (1H, m), 8.46 (1H, dd, J = 1.6, 4.4 Hz),
8.75 (1H, d, J = 2.0), 9.44 (1H, bs).

5% 351134
7-B-3-[(E)-2-(Heo2-3- ) - TH XK ) -1 H-73) » -5- L Bz

BB EAL68F &k, BT HE655mgh {7- f-3-[(E)-2-(H2-3-£)-
TR 1-Z X F R IH-73 5K )-RA TR TER, 1F2]153mgty 471k
S, HEAREBRER,
"H-NMR (400 MHz, DMSO-ds) 6 5.11 (2H, bs), 6.65 (1H, d, J = 13.6 Hz),
6.98 (1H, s), 7.29 (1H, d, J = 17.6 Hz), 7.40 (1H, dd, J = 5.2, 8.0 Hz), 7.56
(1H, d, J = 16.8 Hz), 8.10 (1H, m), 8.44 (1H, dd, J = 1.6, 4.8 Hz), 8.79 (1H, s),
13.3 (1H, bs). |

&£ #5135
ke-2- T BR {7- B-1-(R - 2- B ) -3-[(E)-2-(e2-3-2)- T X |-1H-75] i -5-
A )-BB

B AP K F K127, A217Tmgt7- R-3-[(E)-2-(Hh2-3-1)- 7%
A]-1H-73|w-5- K B A2286mg 49 2-2k % F BRiE W BLARIL B B, Al LC-MS#tAT
shit, 2 143mghiiFAaLeY, ARELH.
MS (ESI) m/z 443 MH"

%#&41136
KH-2-F BR[7- R-3-2-"oE-3- K- T K)- 1 H-"3| e -5- K ) - Bk
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F4208mg &4 ok " -2- F BR {7- Bu-1-(Pk h-2- 3 K)-3-[(E)-2-(P "2 -3-%)- T
W R -1H-75] e -5- K )-BLBk B T20mL LB, mASmLREKFALERT
HHIR., ARREERTRAEREK. A LBTEEER, ¥4 H48H
bafe dh R Bk R ARBRAE T IR, ARLEN, ERLC-MSLHAFHATFL R
BEFETLRLE, AAFEBEMKERT R, FhA0A Kfatadfth Kk
HIFRRBRET R, RLIEHN, F296.2mgH RS d, hEEa .,
MS (ESI) m/z 349 MH"

#& 451137
2-[(E)-2-3-REKK)-TH %]-4,4,5,5-79 F X -[1,3,2) = AWM AL

) 11mg &) 8.(1,5- 3R F = 3%)- 46 () = K&K #0.61mL 4,4,5,5-v9 F %
[1,3,2] =8R43 RS 1SmL F REE P, #EmlomL 3-AEXH A
ERTHHANE ., QBB RIER T AKX KB TIR. REEH,
HAARAA B RR A &t y B(TE: ETI=1:19), F3%|311mg
ATHILA Y, AR FERRY.
'H-NMR (400 MHz, DMSO-dg) 8 1.25 (12H, s), 6.22 (1H, d, J = 18.8 Hz),
7.16 (1H, dt, J = 2.4, 8.8 Hz), 7.30 (1H, d, J = 18.8 Hz), 7.37-7.52 (3H, m).

#) &£ 45138
{4-[(E)-2-(4,4,5,5,-79 F 3K-[1,32] R B MBI AS-2-2)- THE - XX R
A FERRTES

970.921g89(4-THEFL)-RA TR TE, 3R 4E& L1374 5
%, 138)0.41g89 47, HEERRLE R,
'H-NMR (400 MHz, CDCls) 6 1.30 (12H, s), 1.51 (9H, s), 6.04 (1H, d, J =
17.6 Hz), 6.52 (1H, bs), 7.32 (2H, d, J = 8.8 Hz), 7.33 (1H, d, J = 17.6 Hz),
7.41 2H, d, J = 8.8 Hz).

#) -8 3£#451139
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2-[(E)-2-2-BEX)-TH £)-4,4,55-59 F X [1,3,2)] =R M 2L K55
BSgh1-F-2-TH A XK, BBHEEAH1378F %, F24.22e84F

M, HxEdRY.

'"H-NMR (400 MHz, CDCl;) & 1.31 (12H, s), 6.23 (1H, d, J = 18.0 Hz),

6.97-7.07 (1H, m), 7.07-7.14 (1H, m), 7.18-7.29 (1H, m), 7.55 (1H, dt, J = 2.0,

8.0 Hz), 7.57 (1H, d, J = 18.0 Hz).

%1% 3641140
6- F-1 H-"3] » -5- FF 8% 7 8%

W 4 & 5 6518245 2] 891.22g 49 6- B 1 H-"3| 25 F jf, 3844 64
8647 ik, I L11ghiENA Y, HERBELH.
"H-NMR (400 MHz, DMSO-Dy) & 3.86 (3H, s), 7.43 (1H, d, J = 11.6 Hz),
8.26 (1H, s), 8.44 (1H, d, J = 7.2 Hz), 13.43 (1H, ).

#] &L #5]141
3-i-6-M-1- =K F K-1H-75 = -5-F 8 F 85

97 1.11g896- F-1H-"3| =L-5-F B8 7 BY, 398 4) & 2658754 & £ 564
88, #F2|1.38gtiArMMLe %, ARLEL .
'H-NMR (400 MHz, DMSO-ds) 6 3.84 (3H, s), 6.04 (1H, d, J = 12.0 Hz),
7.12-7.23 (6H, m), 7.30-7.44 (9H, m), 8.12 (1H, d, J = 6.8 Hz).

5% 451142
6-F-3-[(E)-2-(E%-2-2)- T3 K -1 H-73| w2 -5- F BR F 8%

BB RAEHI10089 75 %, H800mgh)3-12-6-R-1-= X F X 1H-73]n5-
¥ ER B2 Ae350mg#92- LR AR, F2211mgt A7 (E)-bodh, HEE
&4 A F85mghd 14389 (2)4Lo %, HERELR.

(EYtt4-4: "H-NMR (400 MHz, DMSO-dg) 6 3.85 (3H, s), 7.11 (1H, dd, J =
3.6, 5.2 Hz), 7.32 (1H, d, J = 16.4 Hz), 7.41 (1H, d, J = 3.6Hz), 7.44 (1H, d, J
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= 11.2 Hz), 7.54 (1H, d, J = 5.2 Hz), 7.71 (1H, d, J = 16.4 Hz), 8.70 (1H, d, J
= 6.8 Hz), 13.51 (1H, s).

% #5143

6- B-3-[(2)-2-(CE%-2-2)- T X -1 H-73] mk-5- F B F 85

(Zytt4-4: "H-NMR (400 MHz, DMSO-dg) 6 3.85 (3H, s), 6.82 (1H, d, J =
12.0 Hz), 7.03 (1H, d, J = 12.0 Hz), 7.06 (1H, dd, J = 3.6, 5.2 Hz), 7.44 (1H, d,
J = 11.6Hz), 7.50 (1H, d, J = 5.2 Hz), 7.63 (1H, d, J = 3.6 Hz), 8.34 (1H, d, J
= 6.8 Hz), 13.63 (1H, s).

5751144
6- R-3-[(E)-2-(F%-2-2)- T X ]-1H-75] -5-F B

) 35364 1424% 2] #9 60mg 49 6- B-3-[(E)-2-(E%-2-£)- T3 A )-1H-7)
k.5 BR F S £ 2mL Y9 S.7k " /0.5mL F 81 A F 49 RAER T, A
0.5mL SNR A KEIRH E£50°C-55°CF B, LR BERAIN
#hBRA E MM S A 15mL LB LES IR, A UEAR KA KAnst e 3k K 2 ik 3
B RARFRBRAR T IR, RREN, REIS3mgtiAr Lo, ARKELR.
'H-NMR (400 MHz, DMSO-dg) 6 7.11 (1H, dd, J = 3.2, 5.2 Hz), 7.31 (1H, d,
J =16.0 Hz), 7.39 (1H, d, J = 11.2 Hz), 7.41 (1H, d, J = 3.2Hz), 7.54 (1H, d, J
= 5.2 Hz), 7.69 (1H, d, J = 16.0 Hz), 8.67 (1H, d, J = 7.2 Hz), 13.07 (1H, bs),
13.46 (1H, s).

L4145
BREAH10269F %, H6-R-3-[(E)-2-(E%-2-%)-T % X )-1H-73| =
S-FRARE G, 153 £64]146-151691L48-9.

5% 3641146
6-F-3-[(E)-2-(E%-2-2)- T A -1 H-3| =k -5- F BR3R 7 K B
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MS (ESI) m/z 328 MH"

E A 147
6- B-3-[(E)-2-CE9-2-£)- LI A -1H-73|-5-F B (s h-2- A F A)-Boi
MS (ESI) m/z 368 MH"

5 #4148

6-Fu-3-[(E)-2-CEH-2-2)- TH K |-1H-75 % -5-F BL[(15)-2-2 £ -1-FE-T
A)]-BhAE

MS (ESI) m/z 408 MH"

% #4149

6- F-3-[(E)-2-(EH-2-)- T K |-1H-%| %-5-F B[AS)-(1-2 X F £-2-F
AE-RX))-BuiE

MS (ESI) m/z 374 MH"

53641150
6-F-3-[(E)-2-(EH-2-2)- T 2 |- 1 H-75| b5~ F B (Lo -3- 2 F 4)-BoJ&
MS (ESI) m/z 379 MH"

5 #.41151

6- B-3-[(E)-2-(EH-2-4)- L A |- 1H-73| "2 -5-F B [(15)-(1- R4 F Be&- T
£))-Buik

MS (ESI) m/z 359 MH"

| & 3461152
6-F-3-[(E)-2-(E9-2-2)- TH A 1-Z R F A 1H-77-5-F R
oA B & & A 22 B 85 K, L 4114275 2] 49 151mg 49 6- R
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S3-[(E)-2-(E-2-2)-TH A - 1H-5|"-5-FEE B =X TR, BH5UE
k764114448 B &9 77 NBATKE, /F2]1320mgty A7 64, AR K EL .
"H-NMR (400 MHz, DMSO-dg) 6 5.99 (1H, d, J = 12.0 Hz), 7.11 (1H, dd, J
= 3.2, 5.2 Hz), 7.14-7.48 (17H, m), 7.54 (1H, d, J = 5.2 Hz), 7.59 (1H, d, J =
16.4 Hz), 8.66 (1H, d, J = 6.8 Hz), 13.18 (1H, bs).

] & 5% 41153
{6-R-3-[(E)-2-(F%-2-2)- TH A 1- Z K F A -1H-5 72 -5-4 - RA F B
TBs

%320mg#) 6- -3-[(E)-2-E%-2- 5 -TH A 1- = X F X -1H-75| =k -5-F
B, ALEH&REF09A7R LM F ik, FE6omgtiiridd, H#E
B,
'H-NMR (400 MHz, DMSO-Dg) 6 1.44 (9H, s), 6.00 (1H, d, J = 11.6 Hz),

7.09 (1H, dd, J = 2.8, 5.6 Hz), 7.14-7.55 (19H, m), 8.15 (1H, d, J = 7.6 Hz),
8.85 (1H, s).

5341154
6- B-3-[(E)-2-(FE%-2-%)- LW A -1 H-"3| ok -5- 2 B

B 90mg #9 {6- A-3-[(E)-2-(F%-2-K)- TH A -1- = X F R -1H-73| ok 5.
A} RATERIRTE, AL EAF11057EEMEF %, F2)22mgty 47k
oW, AWFERK.
'H-NMR (400 MHz, DMSO-D) 6 4.94 (2H, s), 7.09 (1H, dd, J = 3.6, 5.2 Hz),
7.12 (1H, d, J = 16.4 Hz), 7.22 (2H, d, J = 10.8 Hz), 7.25 (1H, d, J = 3.6Hz),
7.33 (1H, d, J = 8.4 Hz), 7.44 (1H, d, J = 16.4 Hz), 7.47 (1H, d, J = 5.2 Hz),
12.83 (1H, s).

K 341155
WREASI16 7%, E6-F-3-[(E)-2-(CE%-2-2)- TH A )-1H-3] =
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S-EBEARIE R, 53] EH461156-15965104-%.

E #4156
A T BR{6- M-3-[(E)-2-(F%-2-K)- T A |- 1H-"3] -5 2 ) -BL Ak
MS (ESI) m/z 328 MH"

L1157

(25)-5- BA -8 BT -2- F BL {6- f-3-[(E)-2-CE % -2- K )- T 2 -1 H-"3] w5
X )-BLiE

MS (ESI) m/z 371 MH*

R E4]158
N-{6- B-3-[(E)-2-(B%-2-K)- T A |- 1H-% -5 K }2-(E%-2- K )- TBLEE
MS (ESI) m/z 384 MH"

% #4159
K H-2- F BL{6- R-3-[(E)-2-(E%-2-2)- TH A |- 1H-77 b -5-K )-Bh i
MS (ESI) m/z 354 MH*

5% 3641160
6- Bi-3-[(E)-2-(BR-2-2)- T A -1 H-"3| b -5-F 3

W 1.0g % & KA H834F 2] 443- 38 6- F-1- = X F X 1H-73| o -5-F i o
674mghy2- T AR, B EHH|10089 5 %, F2)590metd 47814,
HEBELST.
'H-NMR (400 MHz, DMSO-d;) 6§ 7.47-7.58 (2H, m), 7.67 (1H, d, J = 10.0
Hz),7.72 (1H, d, J = 16.8 Hz), 7.83 (1H, d, J = 16.4 Hz), 7.93 (2H, d, J = 9.2
Hz), 7.96 (1H, d, J = 8.8 Hz), 8.01 (1H, d, J = 8.4 Hz), 8.20 (1H, s), 9.06 (1H,
d, J = 6.4 Hz), 13.76 (1H, s).
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£ #4161
6- #-3-[(E)-2-(F-2-2)- TH K ]-1H-"3) =-5-F BR

%) 588mg &4 6- #i-3-[(E)-2-(F-2-2)- TH X )-1H-73| ¢ 5-F B 443mL T
BMAImLAY &F R, MASMLRAEHL£110C THIELIE. 45,
%) S BRI R F A AR S A 30mL 2Bk T BS/15mL v £,k v 69 AR A
I, AHER AR R IR RAKARBAE T IR, REEA, ¥Arifas
BRETomL 1,4-—"T5. mAemL ANSRAAZHE120°C FHEE15 1,
ot BB 2 B SN 2L BRA S Bk, 2K A 30mL ZBR Z.85/20mL w9 S5k 7
RRAER I, A HEARK R KAl fo dh K 0% I A KRB 4T 4R,
AREBER, F347Tmgtd A7, HERBEL T,
'"H-NMR (400 MHz, DMSO-d¢) § 7.41 (1H, d, J = 11.6 Hz), 7.48-7.57 (2H,
m), 7.70 (1H, d, J = 16.4 Hz), 7.82 (1H, d, J = 16.4 Hz), 7.92 (1H, d, J = 8.8
Hz), 7.94 (2H, d, J = 8.8 Hz), 8.05 (1H, d, J = 8.4 Hz), 8.17 (1H, s), 8.79 (1H,
d, J =7.2 Hz), 13.08 (1H, bs), 13.49 (1H, s).

F#EHI162
W 6- fi-3-[(E)-2-(F-2-2)- T X |-1H-%5 ok -5-F B o R E) 84 B2, 3218
KAEBI10289 7 %, 53] £441163-16689104-9 .

R 3#E41163
6-F-3-[(E)-2-(3-2-K)- T3 £ |- 1 H-3| w-5- F B 2R 75 X Bk
MS (ESI) m/z 372 MH"

k41164

6-F-3-[(E)-2-(3-2-%)- TH R J-1H-%3] -5-F B (k v-2- K F X )-BLag
MS (ESI) m/z 412 MH*
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41165
6-F-3-[(E)-2-(F-2-2)- T K- 1H-5| 2 -5-F B (W= -3-5 F 4)-Brik
MS (ESI) m/z 423 MH"

% #E41166

6- B-3-[(E)-2-(B2-2)-TH A - 1H-73| 2 5-F B [(19)-(1-REA FBLA- 2
3))-BEk

MS (ESI) m/z 403 MH"

# & £ HhH1167
6-B-3-[(E)-2-(F-2-2)-TH A )-1- = X F A1 53| w 5. F B8R

W 36416145 2] 4350mg & 6- #-3-[(B)-2-(F-2-4)-TH X |-1H-735| =
S-F i, BmBHEFLES108, F2188metd 7ML ddh, HEHEIEDZK
'H-NMR (400 MHz, DMSO-d) & 6.00 (1H, d, J = 12.4 Hz), 7.10-7.44 (15H,
m), 7.48-7.56 (2H, m), 7.58 (1H, d, J = 16.4 Hz), 7.75 (1H, d, J = 16.4 Hz),
7.88-7.98 (3H, m), 8.04 (1H, d, J = 8.8 Hz), 8.13 (1H, 5), 8.79 (1H, d, J = 7.2
Hz), 13.19 (1H, bs).

#| & £ H5]168
{6- R-3-[(E)-2-(F-2-5)- T A - 1-Z X F A 1H-5 e 54 - RA TR T
B

W 182mg#] 6- F-3-[(E)-2-(FR-2-2)-TH A - 1-Z X F X -1H-75| e 5-F
B, AL%&REH109TEEMMGFT ik, B N2metdintid e, HiE
G AR R4,
'H-NMR (400 MHz, DMSO-dy) & 1.46 (9H, s), 6.02 (1H, d, J = 11.2 Hz),
7.10-7.58 (18H, m), 7.62 (1H, d, J = 16.4 Hz), 7.85-7.95 (3H, m), 7.99 (1H, d,
J = 8.4 Hz), 8.13 (1H, s), 8.26 (1H, d, J = 7.2 Hz), 8.88 (1H, s).
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% #5169
6-R-3-[(E)-2-(3-2-2K)- LA K |- 1 H-75| b -5- K B

] 42mg 8 {6- B-3-[(F)2-(B-2-A)-ZH A |- 1- = X F A -1H-73| ok -5-
A} RA TR TE, AL L4110 E L0685 %, 53] 14mgtd 3781k
LM, HEBELRK.
"H-NMR (400 MHz, DMSO-dg) 6 4.96 (2H, s), 4.23 (1H, d, J = 10.0 Hz),
7.40-7.56 (4H, m), 7.57 (1H, d, J = 16.8 Hz), 7.85-7.97 (4H, m), 8.04 (1H, s),
12.86 (1H, s).

F #4170
8 6- B-3-[(E)-2-(B-2-R)- LI £ -1 H-73| vt 5. K e fo R 4G S0 8%, 35
BEAFII118F %, F2EHEH171-173851L49.

FH#EH171
IRE L F BR{6- M-3-[(E)-2-(F-2-2)- LI X -1 H-73| b -5- K }-BLAR
MS (ESI) m/z 372 MH"

L #4172

(28)-5- F A8 BE-2- F B {6- B-3-[(E)-2-(F-2-%)- TH A |- 1H-"3] 2 -5- % }-
[ 3

MS (ESI) m/z 415 MH"

FEH#A1173

N-{6- R-3-[(E)-2-(F-2-5)- T A ]-1H-"| o -5- 3 -2-(K%-2-K)- TELE:
MS (ESI) m/z 428 MH"

# &£ #5174
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6-F-3-[(E)-2-(3-RFEK)-TH K- 1- =X F A -1H-75| = -5- 5K &

6] 4 & 55 764 1084F 2 692.95g 49 6- #-3-[(E)-2-(3- A EX)- TH X [-1-=
AT K-1H-7-5-F B 4955mL N, V- = F X FBUEIERZ T, A1.58gH) 5
BATA1S50gt — KA BB A B RAYFATE THEINH, B4 L
40-50°CHLH2.51 B . AKE, H R AL IERZR A E TR HFA200mL T
BRUBER, ANERKARFtef i Kbk 4R KRBT IR, R
B, AR R L ARAE GRS B(ETIR:TX =1:1-1:2), &
F|1.57gty 4R, HFHELH.
'"H-NMR (400 MHz, DMSO-ds) 6 5.00 (2H, s), 5.91 (1H, d, J = 12.4 Hz),
7.09 (1H, t, J = 8.0 Hz), 7.14-7.48 (19H, m), 7.54 (1H, d, J = 10.4 Hz).

%5175
N-{6-R-3-[(E)-2-(3- RFEK)- TH K- 1 H-"5|-5- K }- L BL A&

FH B REHF127, 4&525mgh) 6- B-3-[(E)-2-G-AEXL)-TH A ]-1- =X F
A1 H-w| o 5- K Ao SOK BEBR B ATBLAK A, B AR L THpl16AT8 £
GG 7 AR, 1FE]150mgt iz iLad, AREEL D,
'H-NMR (400 MHz, DMSO-dg) 6 2.11 (3H, s), 7.15 (1H, dt, J = 2.4, 8.0 Hz),
7.38-7.48 (3H, m), 7.52 (1H, d, J = 8.0 Hz), 7.58-7.66 (2H, m), 8.40 (1H, d, J
=17.6 Hz), 9.72 (1H, s), 13.26 (1H, s).

#1& £ #4451176
N-(5-#-2-F E-FK)- T8t

F15g495- f-2-F AR A I0mMLALER T, mMAL.6mLEERR BFH AT
B FHRAGNN. BEKRRE, $ERLHEMT250mL LB B, ik
RAK. INZBR, K. tafkBR EMRIERPIF LKL, KB RA
ARRBET R, BLBKRE, REXKEN. BARAVWA LB UBE-LRE
4, 2)534gtiArMA Y, HE E4tReE R, BR#—FREFACT
BAATE, F290Tmgtd i iiead, HEELRESR.
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"H-NMR (400 MHz, CDCly) § 2.22 (3H, s), 6.76 (1H, ddd, J = 2.0, 7.2, 8.0
Hz), 7.00 (1H, bs), 7.11 (1H, t, J = 7.2 Hz), 7.77 (1H, dd, J = 2.0, 6.8 Hz).

& E£H41177
N-(5-F-2-F R -4-FE R X R)-T B

75.01g 4 N-(5- #i-2- F - K X)- LB A 30mLRABE R T, Hie
2.74g%970%FH B (d=1.42), FlRRFFARREALIC, ALBEE THRIF0N
2, BATRLREERB MBI KK, TRKERRZGHRE, ¥iZ
BRAREBTI100mL T8 T8, 4RK R 1a sk B S 40K IER(F Rt ik
Kk, ARKABETIREG, RLEH. BLWA LEL R, 1523.68¢
SAFRS Y, AR EARER.
"H-NMR (400 MHz, CDCls) § 2.29 (3H, s), 2.32 (3H, s), 7.17 (1H, bs), 7.94
(1H, d, J = 8.0 Hz), 8.34 (1H, d, J = 13.6 Hz).

&£ #EH178
5-F-2-F K -d-AH AR AR

H3.5g 8 N-(5- #-2- T R-4-P A F K )- LBUIR A 5N 3 B 64 B % il 4
BRI, SdE, SLIERAKBATY A AS0mL LB TEER, HM
BER KRBT IR, SIARE, REBERREN, 1552)2.69g6 1784
e, ARBELR.
'H-NMR (400 MHz, CDCL3) 6 2.16 (3H, s), 4.39 (2H, bs), 6.39 (1H, d, J =
12.8 Hz), 7.88 (1H, d, J = 8.4 Hz).

B & EHH179
6- F-5-F¥ 3 -1 H-"3| "¢

269 5-F-2-F K- A K- KA B 50mLKBE B 64 BIE R b, A
SIZmg B ARBAN KERFAATZB THIFIA. ARREER T A
100mL7K. 7B ETRGH R, MiEARKRSEEZ50mL. A100mL L8 LA ER
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B, AMERRABBESKER. 10%RARABRMKER, Kfetofa i
Keik, RRKABAETIR, REARLEN. P mLE & A FERE,

REI589mg Y ALY, H X TELH.

'H-NMR (400 MHz, DMSO-dq) § 7.69 (1H, d, J = 11.6 Hz), 8.39 (1H, s),
8.79 (1H, d, J = 7.2 Hz), 13.76 (1H, s).

%] & F 341180
3-if-6-A-5-REE-1-Z XK F X-1H-75=%

BB H & R HBI8TF 4] & FHH88, ©500mghy6- B-5-FE -1 H-"3]4,
2651 mgty AR ILed, HAFEMELH.
'H-NMR (400 MHz, DMSO-dg) é 6.20 (1H, d, J = 12.4 Hz), 7.15-7.23 (6H,
m), 7.33-7.43 (9H, m), 8.47 (1H, d, J = 7.2 Hz).

#1 & %£#&4]181
6-F-3-[(E)-2-(4- RER)- TH A )-5-A K- 1- = X F X-1H-"]

% 600mg #93-i8-6-F-5-A K -1- = X F A 1H-" = bg6mL N,N-—F %
FBLEER T, RAMA292MgtI4-REATH . TImgty2-(—RTEBL)
BEXK. 27mgty TE4E(IDA0.85mL = TR H £ 80°CF H4k6.5 0 8F. LR
), HEHFERNERT2SMLLERTEE. A MERAR K(FRK)FatoFfe
HRzF, ARKRBRETIR, RERZEN. MRS ERKA LB TE-
ZRARBELS, FI304mglAREILS Y, HARFELR.

'H-NMR (400 MHz, DMSO-d¢) é 6.12 (1H, d, J = 12.8 Hz), 7.15-7.30 (8H,
m), 7.32-7.46 (9H, m), 7.47 (1H, d, J = 16.4 Hz), 7.63 (1H, d, J = 16.4 Hz),
7.81 (1H, dd, J = 5.6, 8.4 Hz), 9.16 (1H, d, J = 6.8 Hz).

$& L4182
6-Fu-3-[(E)-2-(4-BEK)-TH X )-1- =K F A -1H-"5 = -5- A B
%1290mg 4 6- #-3-[(E)-2-(4- RFEX)-TH X )-5- AR 1- = X FA-1H-
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wgledt Z£SmL N,N-="F & F BLA/9mL F 3/ 1mLAK 2 M F 6GER T, oA
30mg#y RAL4EF150mg 4k 5 A£80°C FHE#8 I of. Bitat +RFH R
BWG, REBEN, TR ARWERTISML LB TE. AAERKA
K. HaFesk B KA KB RFboF L K., ARKRBRETRE, ALE
Fl, 1FE)252mgt AR A%, HFEAREERAEEK.

"H-NMR (400 MHz, DMSO-d¢) 6 4.98 (2H, s), 5.91 (1H, d, J = 12.0 Hz),
7.14-7.24 (8H, m), 7.25-7.37 (11H, m), 7.40 (1H, d, J = 8.8 Hz), 7.69 (1H, dd,
J =5.6, 8.8 Hz).

5741183

4] & L4 1828 B4 6- B-3-[(E)-2-(4- B X EX)-TH A 1-=XFR
-1H-"5| P -5- KB B TN N-—F A F BB 5 R B XE F. SR ER A
AT FEHISEFYRRAFEGBEBYIM_FTATBELER. 155 F
B1-BEARH 2L —KEWH MFRAFBEERF1SS FHI-TE
B-G-—FEARAARK PR B H=WSCHC)F AT R THRIBCK,
MNF IS EKRERELRET VG, HERA LR UBER, RRENE,
K AREBERTI0%ZRTBRN2% = AEER/ — R T RHA8 6.5 8, Ao
N5%K/IFEBEELRETE, RREHN. HEADERTFNN-—FLATE
B, HBHLC-MSLFo B RFH: 0.1%= R OB THERE:01%= &
T BR K 25 % =20:80-80:20, 105-4F#A3K, #ik: 30mL/%-4F, : Wako
Wakopak Combi ODS, 20 mm & x 50 mm(¥)], 32| 527641184-188#4 4.4
R

527651184

SRAK T B {6- B-3-[(E)-2-(4-RAEK)- TH K |- 1H-%5| v -5- 1 ) -Bh Ak
MS (ESI) m/z 340 MH"

= 76451185
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N-{6- F-3-[(E)-2-(4- REX)- TH K ]-1H-"3| =2-5- 2} -2-(F%-2-K)- TBL &
MS (ESD) m/z 396 MH"

= 34)186
N-{6-B-3-[(E)-2-(4- BFEX)- T I X -1 H-"7) k-5 }- TBLE
MS (EST) m/z 314 MH"

%4187

N-{6- R-3-[(E)-2-(4-REX)- TH K- 1H-752-5-K)-3- 2 K22~ FA-H
BtAx

MS (EST) m/z 372 MH"

574188
N-{6- B-3-[(E)-2-(4- B X X)- TH K- 1H-"3 b 5-K)-3- 2 K 2- K X -ABLE
MS (ESI) m/z 420 MH"

£ #451189
C-{6-B-3-[(E)-2-(3- R A £)- TH A |-1H-3| v -5- 2K }- 9 L B

71 Smgé) RA4ZE K ImLY £ BT AT, mA13mghd RAL4E3AI),
3 Am N\ 3R 364010047 2] 4 9mg 49 6- B-3-[(E)-2-(- R A )- TH A - 1H-7]
W 5. A TR THITR, MALFRIEKERE, QA EER
PAANISmL LB T8 . A HUEARK A8 Fn B B S 4RI R (7 R) Fettfo 3
KA R KRB GET IR, REEN, SR A 68 thitie
2% (7B R A45=1:9), T2 3mgtiiF o4, AHKEHRY,
"H-NMR (400 MHz, DMSO-dy) é 3.86 (2H, s), 7.12 (1H, t, J = 8.4Hz), 7.29
(1H, d, J = 10.0 Hz), 7.44 (1H, dt, J = 6.0, 8.0 Hz), 7.52 (1H, d, J = 16.8 Hz),
7,54 (1H, d, J = 8.8 Hz), 7.59 (1H, d, J = 16.8 Hz), 7.61 (1H, d, J = 10.8 Hz),
8.22 (1H, d, J = 7.2 Hz), 13.19 (1H, s).
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% #&41190
N-{6-B-3-[(E)-2-3- B A R)- TH X |-1H-"|o-5- K FX}-2-FEE-XTF Bt
i3

#2.9mg#) C-{6-F-3-[(E)-2-3- R A K)- T K )-1H-73 k-5 K )- F K,
BB LA F %, F3)1.42mgHlirLs4.
MS (ESI) m/z 420 MH"

#& £H#41191
6-Fi-1-Z R F £ -3- T A -1 H-53] -5 F B F 8%

HH) & £ P 14147 2] 690.77g893-12-6- B-1- = K F K -1 H-75| v -5-F 8%
T B S L1236 F kAR, F2600mgtARAILAY, HRELK
s dh.
TH-NMR (400 MHz, CDCL) & 3.90 (3H, s), 5.52 (1H, d, J = 11.5 Hz), 6.05
(1H, d, J = 12.4 Hz), 6.08 (1H, d, J = 18.2 Hz), 6.94 (1H, dd, J = 12.4, 18.2
Hz), 7.14-7.22 (6H, m), 7.24-7.32 (9H, m), 8.51 (1H, d, J = 6.9 Hz).

# 4 £#41192

6-F-3-[(E)-2-(H2Z-3-2)- TH K- 1-Z XK F A -1H-"7|=-5-F 8 7 85
F600mg#)6- R-1-= K F X -3- T A -1H-75| v-5-F B F B A= 1901 49

3-B b A B R 12448 F 69 5 X E, FH|7Smgtd 7 Le%, AL

K.

'TH-NMR (400 MHz, CDCL) § 3.93 (3H, s), 6.11 (1H, d, J = 11.9 Hz),

7.15-7.25 (6H, m), 7.25-7.42 (12H, m), 7.89 (1H, dt, J = 1.8, 8.3 Hz), 8.51

(1H, dd, J = 1.8, 4.7 Hz), 8.59 (1H, d, J = 6.8 Hz), 8.76 (1H, d, J = 1.8 Hz).

5% 7641193
N-[6-#-3-[(E)-2-(R-3-2)- TH -1 H-73| e -5-K ) -2-(Rp-2- 1 )- LBLE:
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H75mg 9 6- B-3-[(E)-2-("2-3-K)- T X )-1- = X F X-1H-73|¢-5-F

BT E AL KA 1444 E 6 F XNZTREKE, 532 70mg 49 6- &
-3-[(E)-2-(E-3-K)- T K- 1-Z X F K- 1H-%-5-FB, HALERK.
RIBAE £HH1744F 655 X, F2]30mgy6-#-3-[(E)-2-(sE-3-%)-T
WR]-1-Z X F R 1H-7 558, B4, AEEABNTSHARHFT X, #
EAY 5 10mg# 2B TR ATRLK B A, B4 BURY, 133 8metiF
M4, AREHRK.
"H-NMR (400 MHz, CD;OD) 4 4.02 (2H, s), 7.00 (1H, dd, J = 3.5, 4.7 Hz),
7.06 (1H, dd, J = 1.0, 3.5 Hz), 7.32 (1H, dd, J = 1.0, 4.7 Hz), 7.34 (1H, d, J =
11.5 Hz), 7.45 (1H, dd, J = 4.7, 8.0 Hz), 7.47 (1H, d, J = 16.3 Hz), 7.56 (1H, d,
J = 16.3 Hz), 8.15 (1H, dt, J = 1.8, 8.0 Hz), 8.43 (1H, dd, J = 1.8, 4.7 Hz),
8.57 (1H, d, J = 6.8 Hz), 8.76 (1H, d, J = 1.8 Hz).

5k 341194
4-B-3-[(E)-2-(3- B K X)- TH £ )-1H-73| o -5- F 8§ ¥ B

%) % & 5% 76 6)884F 2| 69 150mg #9 3-8 -4- f-1- = K F X -1H-75| vk 5. F
BT E4G6mL NN-—FAFBUBRIER Y, RRMAFEEHRF137572] 64
200mg#92-[(E)-2-(3-RAK)-TH £ 1-4,4,5,5-19 F X -[1,3,2] = R 2P = 30 %,
B 24mgég2-(Z R T A E)EK, omghy TEE4E(ID). 117metd b fa
0.6mL K A80°CHH1.5 0. G B LER T MAIOML LER LB, &
AWEARRAK, FhafathKfnttfodh Kb A RKABET R, XL
B, F52]260mg YIRS . KRG LI B RERILA A 346
Frid &7 XBR Y, FE32mgtiiniitesdh, AR FELH.
'H-NMR (400 MHz, DMSO-dg) 6 3.89 (3H, s), 7.15 (1H, dt, J = 2.4, 8.4 Hz),
7.42-7.62 (6H, m), 7.84 (1H, dd, J = 6.4, 8.8 Hz), 13.81 (1H, s).

52641195
4-F-3-[(E)-2-(3- K K)- T L -1 H-v3] b 59 B
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87 35mg 89 4- F-3-[(E)-2-(3- RAEK)- T K -1 H-73] = -5-F B 7 B, &
B EAH 144695 %, 1F2]31mgtAr Lo d, HARBEL .
"H-NMR (400 MHz, DMSO-dq) 6 7.15 (1H, dt, J = 2.4, 8.4 Hz), 7.38-7.60
(6H, m), 7.83 (1H, dd, J = 6.4, 8.8 Hz), 13.08 (1H, bs), 13.76 (1H, s).

L4196
B14-R-3-[(E)-2-(3-RFL)- TH A |- 1H-3| e -5-F B A KB b Bk, B8
KAEFI0269 F i, 1F3]K#EH4]197-20260108% .

F 41197
4-F-3-[(E)-2-(G-RFK)- TH K )-1H-73 -5- F B30 A K BbAk
MS (ESI) m/z 340 MH"

#4198
4-F-3-[(E)-2-(3-RFAK)- T K )-1H-75] 4-5-F B (s vh-2- % F £)-Bhak
MS (ESI) m/z 380 MH"

% 3641199
4-F-3-[(E)-2-3-RER)- TH A -1 H-5] e -5-F B (Er-2-4 T 4)-BLEE
MS (ESI) m/z 396 MH"

741200

4-B-3-[(E)-2-G3-REA)- T3 K- 1H-5| -5 F B [(15)-1-42 4 F A-2-F £
F AR ]-Brs

MS (ESI) m/z 386 MH"

#4201
4- R-3-[(E)-2-(3- R E X)- T R |-1H-%3) vk -5-F BR[(15)-1- R A FBEA -2
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AK|-Btie
MS (ESI) m/z 763 2M+Na"

£ 764]202

4-F-3-[(E)-2-(3- R FEX)- TH K )-1H-7] o2 -5-F B [(19)-1--F RA-ZT A &
ATFBR)-TA-BLE

MS (ESI) m/z 429 MH"

4524641203
4-B-3-[(E)-2-3-REX)-THE]-1-Z XK F X -1H-75| o -5-F #g

B9 3£ 764 1944F 2] 49 72mg 49 4- F-3-[(E)-2-(3- R EL)- T % A -1 H-73| =
S-FERTES, H%BHEERBS26F %, FI45Smghitriiedd, H&
e d.
'H-NMR (400 MHz, DMSO-d) 6 6.23 (1H, d, J = 8.8 Hz), 7.10-7.60 (22H,
m), 13.14 (1H, bs).

#1852 3641204
4-B3-[(E)-2-GB-AER)-THE]-1- = X F A -1H-7|»k-5-2 B

B 45mg i 4- R-3-[(E)-2-G-REK)-TH A 1- =X F L1175 %-5-F
B, B H & EEG17489 7 %, F3|amgty+7RiLa%, HRAEER K.
'H-NMR (400 MHz, DMSO-dg) 6 4.90 (2H, s), 5.95 (1H, d, J = 8.4 Hz), 6.63
(1H, t, J = 8.4 Hz), 7.06-7.48 (21H, m).

% 3641205
N-{4-R-3-[(E)-2-(3- R K K)- TH K- 1H-73] =2 -5-F 8 }-2-(E2-K)- Tk
3

H4mg 4-F-3-[(E)-2-3-REKX)-THE)-1-Z K T R -1H-%3) b5 B
Fe2- BN T, BB KAGI1836 5%, 72]0.83mghirAL 4.
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MS (EST) m/z 396 MH"

)4 5% 7641206
4-F-3-A-1 H-"3| ok -5- F B

%1 %) & 5 36 41857F 2] #9161 mg %9 4- f-1 H-"3| 2 -5-F B 69 4mL N,N-—
FEFBAREZRT, mA285mghy N-3R3% 34 Bt T A2 5F £75°C F B #4110,
BILR AR T MAAOML LB LB, RERA FFmk B S KER .
K. F4afe K Aetbfe 3K H IR A RRBAE-T IR, WA Sl ited
R GRS B (TR TE: TR =1:9), F2)273mgty4781L0%, H
GEsh.
"H-NMR (400 MHz, DMSO-de) é 7.60 (1H, d, J = 8.4 Hz), 7.16 (1H, dd, J =
6.0, 8.4 Hz), 14.23 (1H, s).

%&£ #41207
4-F-3-B-1-Z K T -1 H-"3| -5-F B

87 250mg 44 4- F-3-Ak-1 H-v5| e -5-F B, R4 & L5888 F ik, 1%
2 24Tmgti Ar R A, AHAELF.
"H-NMR (400 MHz, DMSO-d) 6 6.34 (1H, d, J = 8.8 Hz), 7.08-7.16 (6H, m),
7.30-7.39 (9H, m), 8.47 (1H, dd, J = 6.4, 8.8 Hz).

% #4208
4-F-3-[(E)-2-(F-2-2)- T K ) -1 H-73] 4 -5- F B

BREAHI100695 %, B235mghid--3-88-1- = K F X1 H-75|=-5-
¥ B A298mg Y 2- T AR, B3] 11mg 441200834 64 (2)-1L o4, #
TR ELR, LRBTIMgHAFH(E)-LEY, ARFELR.
(EYtt4-4: "H-NMR (400 MHz, DMSO-d¢) 6 7.12 (1H, dd, J = 3.6, 5.2 Hz),
7.14 (1H, d, J = 16.4 Hz), 7.38 (1H, d, J = 3.6Hz), 7.54 (1H, d, J = 8.8 Hz),
7.56 (1H, d, J = 5.2 Hz), 7.70 (1H, d, J = 16.4 Hz), 7.71 1H, dd, J = 6.0, 8.8
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Hz), 13.99 (1H, s).

% 7.41209

4-F-3-[(2)-2-(F-2-5)-TH K- 1-Z K F A 1H-73|2-5-F i

(ZyitA-%: "H-NMR (400 MHz, DMSO-dg) & 6.71 (1H, d, J = 12.0 Hz), 7.07
(1H, dd, J = 4.0, 5.2 Hz), 7.10 (1H, d, J = 12.0 Hz), 7.51 (1H, d, J = 5.2 Hz),
7.57 (1H, d, J = 8.8 Hz), 7.59 (1H, d, J = 4.0 Hz), 7.71 (1H, dd, J = 6.0, 8.8
Hz), 14.09 (1H, s).

£ 351210
4-R-3-[(E)-2-(F9-2-3)- TH A )-1H-"5| 4-5-F B

4 25mg 49 4- F.-3-[(E)-2-(FE%-2- 2 )- T K ]-1H-73| »£-5- F A 49 2mL
AN R RS R AR AN, 3G, MANLEBER NIRRT AR
M A 15mL LB TR FE IR, A HERA KietoFedh Kk, B L KABREET
R EARBE, REEHN, F210mgtirlisd s, HizEMK,
"H-NMR (400 MHz, DMSO-d¢) 6 7.11 (1H, dd, J = 3.2, 4.8 Hz), 7.20 (1H, d,
J =16.4 Hz),7.35 (1H, d, J = 3.2 Hz), 7.40 (1H, d, J = 8.8 Hz), 7.55 (1H, d, J
= 4.8 Hz), 7.69 (1H, d, J = 16.4 Hz), 7.82 (1H, dd, J = 6.8, 8.8 Hz), 13.07 (1H,
bs), 13.71 (1H, s).

FEHA)211
B 4- B-3-[(E)-2-(E%-2-5K)- T K ]-1H-73| "2 -5-F B fe R ) 84 BB, 4%
R EHBI102609 5 3%, 3| E£46460212-213894104%.

L #4212

4-R-3-[(E)-2-(F%-2-5)- LI K- 1H-75| = -5-F B3R 74 K BL e
MS (ESI) m/z 328 MH"
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#4213
4- B-3-[(E)-2-(FE-2-2)- T A -1 H-"3] v -5- F B (k wh-2- 2 F £)-B i
MS (ESI) m/z 368 MH"

L5214
4-F SR -3-(E)-E T3 A -1H-73| ok -5-F j

5 & £ 519917 2] 49161.5mgh9 3-8 -4-F BA-1-= X F £ -1H-7| =
-5-F B #282.3mg 4 (E)-2- R K T A ABL A 5 52764119448 F) 44 5 X188k,
EHEPRY, F235mgtirinsd, Hesd.
'H-NMR (400 MHz, CD;OD) § 4.29 (3H, s), 7.28-7.41 (3H, m), 7.31 (1H, d,
J = 8.8 Hz), 7.47 (1H, d, J = 8.8 Hz), 7.56 (1H, d, J = 16.8 Hz), 7.56-7.61 (2H,
m), 7.61 (1H, d, J = 16.8 Hz).

K #41215
4-F R -3-(E)- K T A -1H-75|=-5-F B Bl

H#35mgh4-F AR -3-(E)- K T K -1H-%5| 2 -5- 9 i 5 #2 F 2mL R AR
Bt/ 1mLAK &Y RAER & £ 110°C T BN 15540, AL RO E
KESHG, EREAIFTHRIEIANK, BitidBkERRNLELHA
Kipk. BATTFRE, B2 2mgliFfiibdd, HiEEM SR,
'H-NMR (400 MHz, CD;0D) é 4.01 (3H, s), 7.20-7.78 (7H, m), 7.33 (1H, d,
J =8.8 Hz), 7.88 (1H, d, J = 8.8 Hz).

5% 341216

4-F A 3-(E)- KT A -1H-73| w59 8%
#22mg#4-F R R -3-(E)- K TH K -1H-73| =2 -5- F B BLEEAm A 2] 3mL

ANSBAARAKIE R T HE110°C T B4 DB, Ek EAIE, AXiEAH

TARRR L ERFNER Y fo, @BIKERRYGLERFAKLE. F

ERET TR, RE20mgtiirlad, AREABE L,
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'H-NMR (400 MHz, CD;0D) é 4.0 (3H, s), 7.22-7.75 (7H, m), 7.28 (1H, d, J
= 8.8 Hz), 7.88 (1H, d, J = 8.8 Hz).
MS (EST) m/z 293 (M-H)

FE #4217
54-F A -3-(E)- K THE-1H-"3| o -5-F B Fo R &9 B, H:F8 564
102895 %, 133 5£440218-222854L44.

E#5)218
4-F FAE-3- R OHA-1H-7|-5-FBL[(15)-1- A TR 2-F A &£ )-BLs
MS (ESI) m/z 380 MH"

L4219
4-F B R -3- KT R -1 w59 B IR 5 A Bh B
MS (ESI) m/z 334 MH"

k341220
4-F FAR-3- KT R-1H-77| = -5-F B sk wh-2-K F X)-BLi
MS (ESI) m/z 374 MH"

5%k #6.4)221
4-F FR-3-RTIH - 1H-73 4 -5- TR [(15)-2- 2 A-1- K K T4 |-BhA:
MS (ESI) m/z 414 MH*

15222

4-F RE-3- K OHA-1H-73 L -5-F B [(15)-1- A FBLA 2 X |-BLA:
MS (ESI) m/z 365 MH"
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% #41223
3-[(E)-2-(3-RERK)-TH X ]-4- F R A-1H-73-5-F i

K4 & F 519975 2] 49180.3mg s 3-8 4-F RA-1- = XK F X 1775wk
-5- F Ak = 41 & 55 36 ) 137 4% 2] 49 154mg & 2-[(E)-2-3- R E A )- T
#K1-4,4,55-99 F R [1,32] — R BRI ER EAB]19469 7 51888, 3
EBARY, F2]30.8mgtyFHLA%, AHIFELR.
"H-NMR (400 MHz, CD;0D) 6 4.30 3H, s), 6.99-7.51 (4H, m), 7.31 (1H, d,
J=8.8 Hz), 7.48 (1H, d, J = 8.8 Hz), 7.57 (1H, d, J = 16.4 Hz), 7.61 (1H, d, J
=16.4 Hz).

F #5224

3-[(E)-2-(3-RAEK)-TH K |-4-F FIE-1H-73| =4-5-F BB
#30.8mg#)3-[(E)-2-3-REK)- TIH X ]-4-F fE-1H-73 e -5-F i, &

BELAHF2156 F ik, FE22mgti#mMLeH, AiFEabe s,

'H-NMR (400 MHz, CD;0D) § 4.00 (3H, s), 7.00-7.05 (1H, m), 7.21-7.43

(3H, m), 7.33 (1H, d, J = 8.8 Hz), 7.57 (1H, d, J = 16.4 Hz), 7.64 (1H, d, J =

16.4 Hz), 7.88 (1H, d, J = 8.8 Hz).

% 341225
3-[(E)-2-(3-REK)- TH A |-4-F BA-1H-73|»4-5-F 88

8 22mg ) 3-[(E)-2-(3- A FK)- TH K |-4-F I -1H-%5| e -5- F BRBLAE,
WRKASI21689 5 %, 2 19mghIFRELEY, HiEEELLER.
'H-NMR (400 MHz, CD;0D) § 4.05 (3H, s), 6.99-7.04 (1H, m), 7.22-7.41
(3H, m), 7.55 (1H, d, J = 16.4 Hz), 7.69 (1H, d, J = 16.4 Hz), 7.77 (1H, d, J =
8.6 Hz).
MS (ESI) m/z 311 (M-H)

F #4226
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& 3-[(E)-2-(3- R E £ )- TH £ |-4-F A -1H-7| 2-5- F 8= R F] 49 &,
B L AA10269 7 %k, 133 £441227-2316891L89.

3640227

3-[(E)-2-(3- RE£)- T A )-4-F £ -1H-52-5-F B [(15)-1-£ K F K-2-
A A AR -BE

MS (ESI) m/z 398 MH"

& #4228
3-[(E)-2-(3-RERL)-TH X )-4-F FIE-1H-73|»-5-F BLIR 7 K Bofie
MS (ESI) m/z 352 MH"

F 41229

3-[(E)-2-(-RAERL)- T K |-4-F R -1H-77| »-5-F B (A -2- K F X)-Bt
)i 3

MS (ESI) m/z 392 MH"

741230

3-[(E)-2-(3-RFKE)- TH K -4-F R A -1H-7-5-F B [(15)-2-2 A-1- R &
TA]-Buik

MS (ESI) m/z 432 MH"

52341231

3-[(E)-2-(3- RER)- TH A]4-F SA -1H-7-5-F B [AS)-1- R A& T ek
T ]-Buh

MS (ESI) m/z 383 MH"

% #4232

173



03812475.0 oW B E163/5101

3-[(E)-2-(4-REE)-TH K]-4-F £E-1H-3|"-5-F &

W 4 & L5994 2] 49420mg 49 3-8 4-F FE-1- =X F X -1H-73|
-5-F B #2241 mg# (F)-2-(4- BRE L) T A MBR, R EAG2140F %, &
2)66.2mgt) #F LW, HREFELG.

TH-NMR (400 MHz, DMSO-dy) & 4.23 (3H, s), 7.24 (2H, t, J = 8.8 Hz), 7.37
(1H, d, J = 8.6 Hz), 7.47 (1H, d, J = 16.4 Hz), 7.55 (1H, d, J = 8.6 Hz), 7.57
(1H, d, J = 16.4 Hz), 7.72 (2H, dd, J = 5.8, 8.8 Hz), 13.68 (1H, s).

% #4233

3-[(E)-2-(4- B FE£)- T X -4-F A -1H-75| b -5- F BR BrAik
®66.2mg#93-[(E)-2-(4- R K K)- T X ]-4-F BA -1 H-75| =b-5-F Bf, &

B REH2156 7%, F261.1mgH i 8La%, HXEFERRLE R,

'"H-NMR (400 MHz, CD;0D) 4 4.00 3H, s), 7.08-7.15 (2H, m), 7.32 (1H, d,

J = 8.6 Hz), 7.53 (1H, d, J = 16.4 Hz), 7.58 (1H, d, J = 16.4 Hz), 7.58-7.68

(2H, m), 7.87 (1H, d, J = 8.6 Hz).

234
3-[(E)-2-(4-RFKK)- T K ]-4-F 8- 1H-"|-5-F B

¥ 61.1mg#93-[(E)-2-(4- KK K)- T X |-4-F B A -1H-3| e -5- F L Bt
B, BB EABI2168F5 %, F2852met ) AR oM, HEFEMDED,
'H-NMR (400 MHz, CD;OD) 6 4.04 (3H, s), 7.10-7.16 (2H, m), 7.24 (1H, d,
J = 8.6 Hz), 7.55 (1H, d, J = 16.8 Hz), 7.61 (1H, d, J = 16.8 Hz), 7.60-7.65
(2H, m), 7.79 (1H, d, J = 8.6 Hz).
MS (ESI) m/z 311 (M-H)

% #4235
W 3-[(E)-2-(4- REK)- TLH K )-4-F R X -1H-"3] »k-5-F 8 o R ) 84 B,
FRERBI026F ik, 1338 £5466]236-2418908-%.
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% #4236

3-[(E)-2-(4-BEE)-TH A )-4-F A -1H-5|=L-5-F B [(15)-1-2 K F K-2-
A A E)-BLEE

'"H-NMR (400 MHz, CD;0D) é 1.06 (3H, d, J = 6.6 Hz), 1.08 (3H, d, J = 6.6
Hz), 2.02-2.12 (1H, m), 3.73 (1H, dd, J = 4.4, 11.2 Hz), 3.78 (1H, dd, J = 5.2,
11.2 Hz), 3.97-4.03 (1H, m), 4.02 (3H, s), 7.11-7.16 (2H, m), 7.34 (1H, d, J =
8.8 Hz), 7.54 (1H, d, J = 16.6 Hz), 7.59 (1H, d, J = 16.6 Hz), 7.63-7.66 (2H,
m), 7.84 (1H, d, J = 8.8 Hz).

MS (ESI) m/z 398 MH"

#4237
3-[(E)-2-(4-RAK)- TH R )-4- F -1 H-2-5-F 8RR K B
MS (ESI) nv/z 352 MH"

% #.41238

3-[(E)-2-(4- RAERK)- TH K ]-4- T ER-1H-7 -5 F B (kh-2- K T £)-Bt
B

'"H-NMR (400 MHz, CD;0OD) 6 3.89 (3H, s), 4.64 2H, s), 6.36 (1H, dd, J =
0.8, 3.2 Hz), 6.39 (1H, dd, J = 1.8, 3.2 Hz), 7.09-7.16 2H, m), 7.32 (1H, d, J
= 8.8 Hz), 7.47 (1H, dd, J = 0.8, 1.8 Hz), 7.53 (1H, d, J = 16.4 Hz), 7.58 (1H,
d, J = 16.4 Hz), 7.59-7.66 (2H, m), 7.78 (1H, d, J = 8.8 Hz).

MS (ESI) m/z 392 MH"

53641239
3-[(E)-2-(4-REK)- T K |-4-F SAE-1H-%5|-5-F BR[(1S)-2- £ K- 1- KK
T3] -Buhk
'H-NMR (400 MHz, CD;0D) 6 3.88 (1H, dd, J = 6.6, 11.4 Hz), 3.94 (1H, dd,
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J = 4.8, 11.4 Hz), 3.97 (3H, s), 5.22-5.25 (1H, m), 7.14 2H, t, J = 8.8 Hz),
7.26-7.39 (4H, m), 7.44-7.48 (2H, m), 7.55 (1H, d, J = 16.4 Hz), 7.60 (1H, d,
J =16.4 Hz), 7.63-7.67 (2H, m), 7.81 (1H, d, J = 8.8 Hz).

MS (ESI) m/z 432 MH"

5 3641240

3-[(E)2-(4-REA)- TH A ]-4-F RA-1H--5-F BR[(15)-1-RA T A
T3] -BhAE

'"H-NMR (400 MHz, CD;0D) 6 1.52 (3H, d, J = 7.0 Hz), 4.01 (3H, s), 4.69
(1H, q, J = 7.0 Hz), 7.12-7.16 (2H, m), 7.35 (1H, d, J = 8.6 Hz), 7.55 (1H, d, J
=16.2 Hz), 7.60 (1H, d, J = 16.2 Hz), 7.64-7.67 (2H, m), 7.89 (1H, d, J = 8.6
Hz).

MS (ESI) m/z 383 MH"

%£7641241

3-[(E)-2-(4- B H)- T K )4-F R -1H-| wk-5- F B (W9 fok b 2- K F
)-Ba:

MS (EST) m/z 396 MH"

#4242
4-F BH-3-[(E)-2-(3F F EEK)-TH K )-1H-75| = -5-F B

B 4] & £ 419947 2] 49 160mg 4 3-38 4-F R A -1- =K F A -1H-75| =
-5-F R F289mg 84 (E)-2-(4-F XX X)) TH A MBR, H B E4AH2148975 5%,
152)46.7TmghAFRLA Y, AR ELS.
"H-NMR (400 MHz, CD;0D) § 2.23 (3H, s), 4.14 (3H, s), 6.09-7.42 (5H, m),
7.06-7.09 (2H, m), 7.15 (1H, d, J = 8.4 Hz).

#4243
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4-F BIA-3-[(E)-2-(3F F X E)-THK]-1H-"3|¢-5-F &%
BREAP2166 7 %k, BT HE46.7mgti4-F AL 3-[(B)2-(FF X

2)- TR )-1H-75| 2 -5-F fF, 112]30.8met #RELH, AR EAERE G,

"H-NMR (400 MHz, CD;0D) 6 2.37 (3H, s), 4.04 (3H, 5), 7.21 2H, d, J =8.2

Hz), 7.26 (2H, d, J = 8.8 Hz), 7.49 (2H, d, J = 8.2 Hz), 7.54 (1H, d, J = 16.4

Hz), 7.61 (1H, d, J = 16.4 Hz), 7.83 (1H, d, J = 8.8 Hz).

MS (ESI) m/z 309 MH"

5364244
§4-F A 3-[(E)-2-(3F F R L) TH A )-1H-75] e -5- F B Fo R ] 84 B2,
BREAF10268F 5, T8 L#441245-249844040% .

5% 364245

4-F EH-3-[(E)-2-(3F F R K)- TH A )-1H-"3| -5-F BR[(1S)-1- 2 K F X -2-
FAAA]-BUE

MS (ESI) m/z 394 MH"

% #4246
4-F BIA-3-[(E)-2-(3F F ERK)- TH R ]-1H-"5-5-F B3R R A B
MS (ESI) m/z 348 MH"

5 #4247

4-F RE3-[(B)-2-(3F T R K)- TH K- 1H-73-5-F 8 (kvh-2- K F )-8t
fé

MS (ESI) m/z 388 MH"

53641248
4-F BA-3-[(E)-2-(3F T HL)- T A )-1H-73] b-5-F B [(15)-2- 2 % -1- KK
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T ]-Btig
MS (ESI) m/z 428 MH"

53641249

4-F XK -3-[(E)-2-(3F F R E)- TR 1H-73] »2-5-F BR[(15)-1-R A& F B X
LA -BuRx

MS (EST) m/z 379 MH"

5341250
3-[(E)-2-(4-BERL)- TH K ]4-F RA-1H-75|4-5-F B

4B L1995 2] 49160mg 3-8 4-F R E-1- = XK F A -1H-75| =
-5-F B #2100.3mg ) (E)-2-(4-RFEA) TH B MBI K6 5)21489 F R
B, RGHRBEARGI21669 7 FZHATHRMAKMRE, #72]64.8mgt) i EH,
ARG .
MS (ESI) m/z 327 (M-H)

R#&H|251
8] 3-[(E)-2-(4- R K K)- TH K |-4-F RAR-1H-73| 2 -5-F B A= X ) 69 &,
Fe R EHA102-héd F ik, 153 KE4)252-256691L6-H).

% 36451252

3-[(E)-2-(4-REE)-TH A ]4-F BHE-1H-5 2 -5-F B [(15)-1- B X F 4 2-
VAR AK]-BuE

MS (ESI) m/z 415 MH"

R HH|253
3-[(E)-2-(4-BEK)- T K |-4-F S -1H-73| 2-5-F B30 7 X BLAE:
MS (ESI) m/z 369 MH "
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5 364254

3-[(E)-2-(4-RFEE)- TH K]-4-F £ -1H-"3|»2-5-F B (S vh-2- K2 F X)-Bt
Je&

MS (ESI) m/z 409 MH"

L #41255

3-[(E)-2-(4-REK)-TH K ]-4-F R -1H-]"-5-F B [(15)-2-& K-1- KK
TE]-BLAE

MS (ESI) m/z 449 MH"

% 7.41256

3-[(E)-2-(4- 8K K)- T K ]-4-F R A-1H-75| 2 -5-F B [(15)-1-BA FBLE
LA )-Buik

MS (ESI) m/z 400 MH"

L 3451257
3-[(E)-2-(4-RAEFE)-TH X ]-4-F RA-1H-75|4-5-F B

o #) & £ 419947 2] 49180mg #9 3-8 4-F B X -1-Z K F X -1H-%5|=¢
-5- % B Fo ) & 52 764 1384F 2 49 185.5mg 4 {4-[(E)-2-(4,4,5,5-79 T X-[1,3,2]
SR AN IR-2- ) T AR AR A TR T B, R EEs214
85 BB, BE MR R HEHI2168) F iERATRME KR, 153 30mg iy 47 AL
a4, HiFE L.
"H-NMR (400 MHz, CD;OD) § 4.03 (3H, s), 6.72 (2H, d, J = 8.6 Hz), 7.19
(1H, d, J = 8.6 Hz), 7.36 (2H, d, J = 8.6 Hz), 7.41 (1H, d, J = 16.6 Hz), 7.46
(1H, d, J = 16.6 Hz), 7.73 (1H, d, J = 8.6 Hz).
MS (ESI) m/z 308 (M-H)"
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k34258
W 3-[(E)-2-(4-RAEFKK)-TH X ]|-4-F A -1H-73| v -5-F B Fo R E 49
Fe, #BEAFIN08F %, 53] E446]259-263694L50%.

5% 3641259

3-[(E)-2-(4-RAKK)- T A]-4-F RE-1H-"| e 5-F B [(15)-1-B A TR
2-FARK]-BUE

MS (ESI) m/z 395 MH"

3= 745260
3-[(E)-2-(4-BAFKK)- T X |-4-F A -1H-73| -5 F BL IR 5 X BLik
MS (ESI) m/z 349 MH"

F#51261

3-[(E)-2-(4-RAKK)- THK]-4-F R A -1H-3| w5 F 8% (ok h-2- K F %)-
;3

MS (ESI) m/z 389 MH"

5K 3641262

3-[(B)-2-(4-RARK)-TH K ]-4- T RA-1H-7]-5-F B [(19)-2- 2 A -1- X
RTK)-Buk

MS (ESI) m/z 429 MH*

£ 3641263

3-[E)-2-(4-RARE)- TH R |-4- T BAE-1H-75 k-5 F B(19)-1- A T ot
A THK]-BLik

MS (ESI) m/z 380 MH*
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% 341264
3-[(E)-2-(2-RERK)-TH K )-4-F BE-1H-"3| =:-5-F jf

& H) & £ 4519945 2] 69208mg 3-8 -4-F R A -1-= X F X 1% =
5-F B Ao 4l & £ 6 4] 13947 2] 49 177mg ¥ 2-[(E)-2-2- R X £ )- %%
%K]-4,4,5,5-09 F X-[1,3,2] =M R IR AR, BB EAF2148F EHT15
BR, EAPRY, FE3ImgtiirMsd, AR ELR,
'H-NMR (400 MHz, CDCL;) é 4.35 (3H, s), 7.44 (1H, d, J = 8.8 Hz),
7.05-7.29 (3H, m), 7.19 (1H, d, J = 8.8 Hz), 7.60-7.65 (1H, m), 7.65 (1H, d, J
=16.6 Hz), 7.78 (1H, d, J = 16.6 Hz).

% 764265
3-[(E)-2-2-RAX)-TH K ]-4-F fE-1H-73| b-5-F 8

W 31mg#3-[(E)-2-(2- RAEK)-TH A ]-4-F R A -1H-75| vk 5-F o, #:
BRABI21689 7 %, 1FE20mgdiirfitesd, HE e AT,
'H-NMR (400 MHz, CD;0D) § 4.03 (3H, s), 7.12-7.17 (1H, m), 7.20-7.24
(1H, m), 7.28-7.34 (1H, m), 7.29 (1H, d, J = 8.8 Hz), 7.70-7.75 (1H, m), 7.73
(1H, d, J = 15.6 Hz), 7.77 (1H, d, J = 15.6 Hz), 7.88 (1H, d, J = 8.8 Hz).

% #41266
W 3-[(E)-2-2- RKH)- T K ]-4- F B -1H-"3] w 5- F 8 Fo K ) 49 Bk,
BRRAEPI0269F ik, 135 £#4460267-271691L4% .

351267

3-[(E)-2-Q2-REXK)- TH K ]-4-F A -1H-75 -5-F B [(15)-1-B A F X2
FEAAK]-BLE

MS (ESI) m/z 398 MH"

= 36451268
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3-[(E)-2-2- R AR X)- TH A ]-4-F BA-1H-3-5-F B3R R A B
MS (ESI) m/z 352 MH"

53641269

3-[(E)-2-2- R EX)- T A ]-4-F EA-1H-5 vk -5-F B (kh-2- K F X)-B
i3

MS (ESI) m/z 392 MH"

F#&451270

3-[(E)-2-2- RFK)- T K )-4-F A -1H-"5] -5-F B [(15)-2- 2 -1-F X
T )-Bui

MS (ESI) m/z 432 MH"

E 41271

3-[(E)-2-Q- A EX)-TH A]-4-F 8E-1H-3 2 -5-F B [(1S)-1-REATHA
Tk )-Bhik

MS (ESI) m/z 383 MH"

%) & 640272
4-F E R -1H-"3| »-5-F B Bt

A5 EAB2154F 65 ik, BEAEHE EHGI97F2]494.7g894-F
§HE-1H-75-5-F ik, #F2)15gt9 470 HMh, HIEELH.
'H-NMR (400 MHz, DMSO-d) § 4.28 (3H, s), 7.14 (1H, d, J = 8.8 Hz), 7.44
(1H, bs), 7.60 (1H, bs), 7.80 (1H, d, J = 8.8 Hz), 8.43 (1H, s).

& FHHI273
4-F X -1H-3|»4-5-F 8
PA EAFI216FT R M7 X, BT E15g894-F X -1H-"3|»-5-F 8L Bt
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B, #72|4.5gt947RLAY, AEER L,
'H-NMR (400 MHz, CD;OD) 6 4.31 (3H, s), 7.18 (1H, d, J = 8.8 Hz), 7.84
(1H, d, J = 8.8 Hz), 8.39 (1H, s).

#& £ 641274
4- % § A -1H-v3| o -5-F B} 788

#2g894-F EE-1H-3| 2 -5-F B m A 2]40mL Z58/2.2mL KA b9 R
SER b HAEISCCTHHININ, Ak LR HERSHE, fLokish
HTHERAANK, BLITRKERRGLERFAKEE. B, Hiued
BAET TR, F21.52g694F7 0%, HERERDLESR.
'H-NMR (400 MHz, CDCl;) § 1.41 (3H, t, J = 7.0 Hz), 4.26 (3H, s), 4.38 (2H,
q, J =7.0 Hz), 7.12 (1H, d, J = 8.8 Hz), 7.86 (1H, d, J = 8.8 Hz), 8.30 (1H, s).

#& £HH41275
3-7k-4-F B A -1 H-73| »-5-F 8% 7. B8

#1.33g694-F B -1H-"3|"L-5-F B LES #915mL N,N-—F £ FBeiis
BT, AmAN1.95g6)5EF20.85g6 EEMAT, EFR TR0, F
MN0.8gH)BE, HHLHI D204, B, A10%LAER S4KER,
RLBUBERAR, RANERREKEE—K, ARBETRAK
REH, MA@ daiih &g g, F21.68ghi7HMNLE Y, HE
G4k d.
'H-NMR (400 MHz, CDCls) § 1.43 (3H, t, J = 7.2 Hz), 4.07 (3H, s), 4.42 (2H,
q, J = 7.2 Hz), 7.24 (1H, d, J = 9.0 Hz), 7.92 (1H, d, J = 9.0 Hz), 10.36 (1H,
bs).

#| & £ #4276
3-B4-F ER-1-ZXFE-1H-73|»L-5-F 8L 28
w1 1.68g#93-At-4- F I -1H-"3| L -5-F B B8, #5044 £4646)0485
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F ik, FE|3.21gM 478 LEH, AR EMLE S,

"H-NMR (400 MHz, CDCl) 6 1.37 (3H, t, J = 7.2 Hz), 4.05 (3H, s), 4.35 (2H,
q, J = 7.2 Hz), 6.14 (1H, d, J = 9.0 Hz), 7.14-7.17 (5H, m), 7.25-7.30 (10H,
m), 7.45 (1H, d, J = 9.0 Hz).

#& £ &H1277
3-[E)-2-3-TBu A R E)-THA]4-F EE-1-ZXF X-1H-73|-5-F B T
B

B 560mg#3-88-4-F EHK-1- = KT X 1H-73]=2-5-F B TEgFe3-TBLEA
XL, BRHERAB1818F %, FE150mghi178Lod, HikEé
R TP
'"H-NMR (400 MHz, CDCl;) § 1.38 (3H, t, J = 7.5 Hz), 2.63 (3H, s), 4.05 (3H,
s), 437 (2H, q, J = 7.5 Hz), 6.14 (1H, d, J = 8.8 Hz), 7.17-7.25 (6H, m),
7.25-7.32 (9H, m), 7.45 (1H, d, J = 8.8 Hz), 7.45 (1H, t, J = 7.7 Hz), 7.53 (1H,
d, J =16.3 Hz), 7.69 (1H, d, J = 16.3 Hz), 7.74 (1H, d, J = 7.7 Hz), 7.84 (1H,
d, J=7.7 Hz), 8.08 (1H, bs).

% 3641278
3-[(E)-2-(3- LB A K A)- TH &K ]-4-F -1 H-73| -5-F 8 T 8%

R 5 RABI6PTE RN F &, BiTAIZ150mgdd3-[(E)-2-(3-TBEA

FE)-THR4-FEE1-ZXFE1H-734-5-F B TS, F2)70mgtd %
HiLed, AXLEBRK.
'"H-NMR (400 MHz, CDCL;) § 1.44 (3H, t, J = 7.5 Hz), 2.65 (3H, s), 4.05 (3H,
s), 4.43 (2H, q, J = 7.5 Hz), 7.23 (1H, d, J = 8.6 Hz), 7.49 (1H, t, J = 7.7 Hz),
7.71 (1H, d, J = 16.8 Hz), 7.74 (1H, d, J = 16.8 Hz), 7.80 (1H, bd, J = 7.7 Hz),
7.89 (1H, bd, J = 7.7 Hz), 7.91 (1H, d, J = 8.6 Hz), 8.16 (1H, bs).

#4279
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3-[(E)-2-(3- LB A FK)- T K ]-4-F EAR-1H-%5|»-5-F B

5 LB 144578 EAE 7 ik, BTLETOmgh)3-[(E)-2-3-TBtE
EE)-THR-4-FRA-1H-7-5-FRLE, 52 65SmgtiirHsy,
AR ER XK.
"H-NMR (400 MHz, DMSO-dg) 6 2.63 (3H, s), 3.96 (3H, s), 7.30 (1H, d, J =
8.6 Hz), 7.56 (1H, t, J = 7.7 Hz), 7.63 (1H, d, J = 16.4 Hz), 7.68 (1H, d, J =
16.4 Hz), 7.73 (1H, d, J = 8.6 Hz), 7.87 (1H, bd, J = 7.7 Hz), 7.93 (1H, bd, J
= 7.7 Hz), 8.15 (1H, bs), 12.60-12.75 (1H, bs), 13.49 (1H, bs).

%4280
W 3-[(E)-2-3- LB AR K)- T K ]-4-F KA -1H-"5|2-5-F B fe R F
Rk, BB REF102689F %, 153 RE4281-2874948%.

% 341281
3-[(E)-2-(3-TBLEAFE)-TH A ]-4-F EXE-1H-73| 2 -5-F B3R A A Bk
MS (ESI) m/z 376 MH"

5 #4282

3-[(B)-2-3-TBLEFRE)- L AL-4-F RA-1H-75| -5 - F B (o h-2- 2 F
A)-Bhik

MS (ESI) m/z 416 MH"

5% 741283

3-[(E)-2-(3- LB A K XK)- T K ]-4-F A-1H-7 2 -5-F BR[(15)-1- B K F
A2-FR-RA)-BUE

MS (ESI) m/z 422 MH"

3z 764)284
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3-[(E)-2-(3- TR AR K)- T A)-4-F R A-1H-" 2 -5-F B (EH-2- X F
A)-Brk
MS (ESI) m/z 432 MH"

5 7.41285

3-[(E)-2-3-TBt AR E) THA]4-FEEA1H-3-5-FER(1-RAFHE
2-FR-TE)-BLEE

MS (EST) m/z 483 MH"

% 341286

3-[(E)-2-3- LB A X X)- TH A]-4-F B A-1H-% 4 5-F B (1-ZAFTHE
2-BE-TE)-BR

MS (ESI) m/z 423 MH"

5 #4287

3-[(E)-2-(3- LB AR K)- T X )4-F B A-1H-"| »2-5-F B [(LS)-1-RA F
Beik- T -BL

MS (ESI) m/z 407 MH"

4 5£ 3647288
3-[(E)-2-(4- LB A XK RK)-THA-4-F RE-1-Z X FX-1H-7-5-FRT
]

B 55 &REA 181 ATR EMEGF &, BELEHEEHEF276/F2 4
560mg#g3-2k-4-F R E-1-Z K FX-1H-5|L5-FBR LB Ad4- TBEEA R T
W, FFE|100mgtyiFRILASY, AHRFE4IKRER.

"H-NMR (400 MHz, CDCl;) 6 1.38 (3H, t, J = 7.5 Hz), 2.61 (3H, s), 4.06 (3H,
s), 4.38 (2H, q, J = 7.5 Hz), 6.14 (1H, d, J = 9.3 Hz), 7.18-7.25 (6H, m),
7.25-7.32 (9H, m), 7.45 (1H, d, J = 9.3 Hz), 7.49 (1H, d, J = 16.4 Hz), 7.60
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(2H, d, J =8.3 Hz), 7.75 (1H, d, J = 16.4 Hz), 7.84 (2H, d, J = 8.3 Hz).

5 #.451289
3-[(E)-2-(4- TR A K K)-TH XK |-4-F K- 1H-7|=-5-F B T8

A5 T bI16FT R £ M F ik, BiLAEI100mgs)3-[(E)-2-(4-TLBLE
FE)-THE4-FERE1-ZXFE1A-5-5-FTBR B, F2]50mghi#F
HILeH, AXLEMK,
'H-NMR (400 MHz, CDCls) 6 1.45 3H, t, J = 7.2 Hz), 2.63 (3H, s), 4.07 (3H,
s), 4.43 2H, q, J =7.2 Hz), 7.24 (1H, d, J = 9.1 Hz), 7.67 (2H, d, J = 8.5 Hz),
7.70 (1H, d, J = 16.2 Hz), 7.79 (1H, d, J = 16.2 Hz), 7.92 (1H, bd, J = 9.1 Hz),
7.99 (2H, d, J = 8.5 Hz).

53641290
3-[(E)-2-(4- TR AR R)- THAK]-4-F BA-1H-77]-5-F B

R 5 K&ES 144 TR RN 7 %k, BT FS0mghy3-[(E)-2-(4- LBk
FE)-THA)4-FERX-1H-"-5-FBR LB, 1F3|45mghd+7i9,
AR EH K. |
'"H-NMR (400 MHz, DMSO-dy) é 2.58 3H, s), 3.96 (3H, s), 7.30 (1H, d, J =
8.8 Hz), 7.62 (1H, d, J = 16.4 Hz), 7.73 (1H, d, J = 16.4 Hz), 7.74 (1H, d, J =
8.8 Hz), 7.78 (2H, d, J = 8.5 Hz), 7.97 (2H, d, J = 8.5 Hz), 12.60-12.75 (1H,
bs), 13.54 (1H, bs).

3641291
#3-[(E)-2-(4-TBL AR K)-TH X )-4-F B A -1H-73 . -5-F B o K F)
GG M, BB RAEF102095 %, 53] E4640292-298654L44 .

% #%.41292
3-[(E)-2-4-TB AR R EK)-TH K ]-4-F E A1 H-w5 w4 -5-F B3R 79 A Bk
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MS (ESI) m/z 376 MH"

£ #4293

3-[(E)-2-4- TBuA XK ]- T R ]-4- F RA-1H-3|»2-5-F BR (K h-2-% F X)-
Bk

MS (ESI) m/z 416 MH"

5% 7641294

3-[(E)-2-(4- LB AR K)- T A ]-4-F £ A-1H-"| " -5-F B [(15)-1- 2 X F
A2-FER-AA|-BLE

MS (ESI) m/z 422 MH"

£ 741295

3-[(E)-2-(4- LB AR A)- TH A -4-F RA-1H-%4-5-F B (K9 -2-4 F
X)-Bui

MS (ESI) m/z 432 MH"

341296

3-[(E)-2-(4- LB AR AE)-TH K )-4-F EE-1H-7»L-5-F R (1-R A FBLA
2-FKR-THR)-BukE

MS (ESI) m/z 483 MH"

R3#4297

3-[(B)-2-(4- TBLEE ) THK]-4-F RA-1H-5 b5 FH(-RAF A
2-#23K-THK)-Buik

MS (ESI) m/z 423 MH"

3z 76451298
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3-[(E)-2-(4- LA K K)- TH K )4- F R -1H-7 -5-F B [(15)-1-RA F
BE- XK )-BLiE
MS (EST) m/z 407 MH"

#) & 5 #4299
4-F B K -3-[(E)-2-(hoZ-4-K)-TH K )-1-Z X F K- 1H-5|4-5-F B T8

B 5 #) & RAF181FTR RN F ik, BT H & £HE512761F2] 8
560mgéy3-aE-4-F E X -1- = K F X -1H-5|=L-5-F 8L TES A= 160p1894- T3
Aok, MF(300megtg AR EH, HFEFEHRY.
'"H-NMR (400 MHz, CDCL) 6 1.38 (3H, t, J = 7.5 Hz), 4.04 (3H, s), 4.38 (2H,
q, J=7.5Hz), 6.15 (1H, d, J = 8.8 Hz), 7.17-7.23 (6H, m), 7.26-7.32 (9H, m),
7.17 (2H, d, J = 6.0 Hz), 7.18 (1H, d, J = 16.4 Hz), 7.46 (1H, d, J = 8.8 Hz),
7.82 (1H, d, J = 16.4 Hz), 8.57 (2H, d, J = 6.0 Hz).

£ 741300
4-F FIH-3-[(E)-2-(FH7-4-2)- TH K ]-1H-"3] »e-5- F B T B

A5 SZ#SI16AT R LAY 7 %, BELEI00mgh4- T R & -3-[(E)-2-
(HE-4-B)-TH K- 1-Z X F A -1H-73-5-F B B, 1F2]150mg#d #7840
wed, AXRERK.
"H-NMR (400 MHz, DMSO-d¢) 6 1.36 3H, t, J = 7.5 Hz), 3.97 (3H, s), 4.33
(2H, q, J = 7.5 Hz), 7.37 (1H, d, J = 8.7 Hz), 7.55 (1H, d, J = 16.4 Hz), 7.63
(2H, d, J = 5.7 Hz), 7.74 (1H, d, J = 8.7 Hz), 7.84 (1H, d, J = 16.4 Hz), 8.58
(2H, d, J =5.7 Hz).

5% 3641301
4-F F K -3-[(E)-2-(hoZ-4-2K)- T A )-1H-"3| m-5-F B
H#150mg#94- F BH-3-[(E)-2-(Z-4-2)- TH A - 1H-73]»2 5-F B T
SRR T 3mLY Sk %/ 1mL F B4R A5E A F , mA0.5mL SNE HiL4K
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R HAES0°C T At 4. Bt . SLE SRR LEOP fe bt ERE AR
#l, fFE|500mgtIHBAFRILE4, HEBEBRMAGRSY.

'H-NMR (400 MHz, DMSO-ds) § 4.01 (3H, s), 7.13 (1H, d, J = 8.7 Hz), 7.49
(1H, d, J = 16.4 Hz), 7.54 (1H, d, J = 8.7 Hz), 7.58 (2H, d, J = 6.3 Hz), 7.87
(1H, d, J = 16.4 Hz), 8.56 (2H, d, J = 6.3 Hz).

#4302 .
W4-F REK-3-[(E)-2-(HR-4-K)- T K ]-1H-"3] 2 -5-F B Fa 7 ] 49 Bk,
BB ERD0280F %, 133 E£44]303-30969105-%).

% #41303
4-F R -3-[(E)-2-(HoR-4-2)- TH K ]-1H-"3 = -5-F BR3R A A Bk
MS (ESI) m/z 335 MH"

% #4304

4-F R IE-3-[(E)-2-(H2E-4-2)- TH K |-1LH-73] b -5- 9 B (kv -2- 2 F £ )-8t
B |

MS (ESI) m/z 375 MH"

£ 341305

4-F R -3-[(E)-2-(WR-4-15)- T K )-1H-73| k-5-F B [(15)-1-2 X F X-2-
- A )-BREE

MS (ESI) m/z 381 MH"

#4306

4-F FH-3-[(E)-2-(T-4-2)- T K- 1H-5| e -5-F B (K -2- 4 T )-8
Jee

MS (ESI) m/z 391 MH"
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5341307

4-F E A -3-[(E)-2-(HR4-2)- T A )-1H-73] »2-5-F B (1- A T BLA-2-K
A-TE)-Behe

MS (ESI) m/z 442 MH"

5 3641308

4-F EH 3-[(E)-2-(Ho2-4-2)- THA]-1H-77| 2-5-F B (1-RA T B A-2-52
E-TXR)-Bhe

MS (ESI) m/z 382 MH"

341309

4-F F K -3-[(E)-2-(Ho2-4-2)- TH X )-1H-"3| o -5-F BR[(1)-1-RA F B
LA )-BuiE

MS (ESI) m/z 366 MH"

#& £ #5310
4-F E R 3-[(E)-2-(6-F R T-3-K)- THA]-1- =K F X-1H-7|-5-F
BY 788

A5 # & L4181 E RN F ik, BELEHEKAEF276472] 8
560mg 84 3-At-4-F f Ak -1-= X P X -1H-7|=-5-F B T EEF500mg 49 42 5 2-
VRS- T A, | 7T0mgty RS, HARERK.
'H-NMR (400 MHz, CDCl) 6 1.38 (3H, t, J = 7.5 Hz), 3.96 (3H, s), 4.03 (3H,
s), 4.37 (2H, q, J = 7.5 Hz), 6.11 (1H, d, J = 8.5 Hz), 6.75 (1H, d, J = 8.5 Hz),
7.15-7.24 (6H, m), 7.24-7.36 (10H, m), 7.44 (1H, d, J = 8.5 Hz), 7.52 (1H, d,
J =163 Hz), 7.81 (1H, dd, J = 2.2, 8.5 Hz), 8.24 (1H, d, J = 2.2 Hz).

EH#H)311
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4-F E R -3-[(E)-2-(6-F A R-3-X)- T A )-1H-73|»-5-F B LB

A5 LB 16PTE AN F &, BT E70mgty4-F £ X-3-[(E)-2-(6-
VR Kk -3-K)- LK) 1- = X F R 1H-72-5- TR T8, #2|35mgd
RS, HREBRK.
'"H-NMR (400 MHz, CD;0OD) é 1.42 (3H, t, J = 7.5 Hz), 3.94 (3H, s), 4.01
(3H, s), 4.38 (2H, q, J = 7.5 Hz), 6.89 (1H, d, J = 9.0 Hz), 7.28 (1H, d, J = 8.8
Hz), 7.53 (1H, d, J = 16.6 Hz), 7.57 (1H, d, J = 16.6 Hz), 7.83 (1H, d, J = 8.8
Hz), 8.06 (1H, dd, J = 2.4, 9.0 Hz), 8.28 (1H, d, J = 2.4 Hz).

% #4312

4-F F XK -3-[(E)-2-(6- F E A LoZ-3-55)- TH K |- 1H-"3| = -5-F B
AEEAaMIM4FEEMG FiE, BTLEISmgi4-FEE

-3-[(E)-2-(6-F f A rhn2-3-25)- TR 2K |- 1H-"3 = -5-F BR B8, 49%|30mghy

FRAY, ARERK.

'"H-NMR (400 MHz, DMSO-d;) 6 3.89 (3H, s), 3.97 (3H, s), 6.89 (1H, d, J =

8.7 Hz), 7.28 (1H, d, J = 8.7 Hz), 7.51 (1H, d, J = 16.4 Hz), 7.54 (1H, d, J =

16.4 Hz), 7.73 (1H, d, J = 8.7 Hz), 8.09 (1H, dd, J = 2.2, 8.7 Hz), 8.39 (1H, d,

J=2.2 Hz).

#4313
W 4-F EXK-3-[(E)-2-(6-F LA R-3-K)- LW K]-1H-73| 2 -5-F B Ao
FE 6B, e EAEH102-hé9 5 %, F3]5K8E4314-320891L8-9.

% #51314

4-F F K -3-[(E)-2-(6-F E A2 -3- 2 )- TH K- 1H-"3| e -5-F B3R B X Bt
J&

MS (ESI) m/z 365 MH"
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L5315

4-F E A 3-[(E)-2-(6-F B AT -3-K)- TH A -1 H-73) = -5- F 8% (skwhy-2- X
7 X)-Buie

MS (ESI) m/z 405 MH"

R #&H1316

4-F FE-3-[(E)-2-(6-F A L34 ) THA|-1H-7|o-5- F B [(15)-1-%
AFE2-FEA-AX]-BLEE

MS (ESI) m/z 411 MH"

L1317

4-F FIL-3-[(E)-2-(6-F B A -3-K)- TH K- 1H-5|=-5-F B (Ew-2-%
¥ X)-Bhik

MS (ESI) m/z 421 MH"

£ #41318

4-F FH-3-[(E)-2-(6-F AR 3-K)- TH X -1H-7F%-5-FHA-RE T
BEAR-2-FA-TH)-Brik

MS (ESI) m/z 472 MH"

5% #41319

4-F F A -3-[(E)-2-(6-F RAT-3-R)- TH R -1 H-3 =2 -5-F B (1-RA T
Bt -2-X-TK)- B

MS (ESI) m/z 412 MH"

% #4320
4-F R -3-[(E)-2-(6-F RAWE-3-2)- T K )-1H-"3| v -5-F B [(15)-1-5
ATBA-T A -k -
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MS (ESI) m/z 396 MH*

%18 £ #1321
3-5-4-F A -1 H-"3| w5 F B

W 4§ £ HH197/F 2] 6928.4g894-F - 1H-7|-5-F i, %BHEE
EH2TSE 7 %, HEIS2.8ghIARBIA Y, AFERZBLER.
'H-NMR (400 MHz, DMSO-dy) 6 4.14 (3H, s), 7.42 (1H, d, J = 8.6 Hz), 7.56
(1H, d, J = 8.6 Hz), 13.96 (1H, s).

#& £ #4451322
3-A-4-F fAR-1-Z K F K-1H-73]=-5-F iF

BRH| & FHAHI0489 F ik, §52.8g893-5-4-F fA -1H-"3»-5-F iF,
REN04.5g9 728, A EHMmE R,
"H-NMR (400 MHz, CDCL) § 4.31 3H, s), 6.13 (1H, d, J = 9.0 Hz), 7.00
(1H, d, J = 9.0 Hz), 7.10-7.18 (5H, m), 7.22-7.37 (10H, m).

#& 5£3641323
3-THEA-FRE1-Z KT E-1H-%|4-5-F

R4 & Fa601230 5%, @itk H1.02g693-8t4-FEE-1-ZXFL
~1H-"3|"-5-F B, 4F2]700mgeg AR A L, H R E4TREH.
'"H-NMR (400 MHz, CDCl) é 4.27 (3H, s), 5.35 (1H, d, J = 2.0, 11.0 Hz),
6.05 (1H, d, J = 8.7 Hz), 6.08 (1H, dd, J = 2.0, 17.9 Hz), 6.96 (1H, d, J = 8.7
Hz), 7.12-7.18 (6H, m), 7.14 (1H, d, J = 11.0, 17.9 Hz), 7.25-7.34 (9H, m).

#& L5324

4-F B -3-[(E)-2-(WR-3-K)- THA)-1-Z K F A -1H-75|»-5-F jF
H#300mgtg3- T A -4-F BE-1-= X F X -1H-73| w5 F B o 180184

3-RREM T ImL = TE/SmL LA RAEM F, A40mgty =-21 F
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E A BA2Tmghy TEARN)FFE110°CH #4241 B . G SL R FLIER T AN
B, REERN, HBRARAEITE EHEM(TR: TRLE=T3), &
2 120mg A7 AH, HEFK EHRY,

"H-NMR (400 MHz, CDCl;) 6 4.35 (3H, s), 6.10 (1H, d, J = 9.0 Hz), 7.00
(1H, d, J = 9.0 Hz), 7.16-7.22 (6H, m), 7.26-7.34 (10H, m), 7.41 (1H, d, J =
16.1 Hz), 7.60 (1H, d, J = 16.1 Hz), 7.83 (1H, dt, J = 2.2, 8.3 Hz), 8.50 (1H,
dd, J =2.2,5.3 Hz), 8.72 (1H, d, J = 2.2 Hz).

% #4325

4-F K -3-[(E)-2-(FhR-3-K)- T A |- 1H-73| 2 -5-F B
AREEkpllerEEMGF %, AELE120mgedd-F RE

3-[(E)-2-(R2E-3-K)- TH K- 1-Z X F X-1H-73-5-F iF, F2|76mgtyi7

Hied, HRERRK.

'H-NMR (400 MHz, DMSO-dg) 6 4.24 (3H, s), 7.40 (1H, d, J = 8.5 Hz), 7.45

(1H, dd, J = 4.8, 8.2 Hz), 7.57 (1H, d, J = 8.5 Hz), 7.59 (1H, d, J = 16.6 Hz),

7.66 (1H, d, J = 16.6 Hz), 8.14 (1H, dt, J = 1.9, 8.2 Hz), 8.51 (1H, dd, J = 1.9,

4.8 Hz), 8.84 (1H, d, J = 1.9 Hz), 13.77 (1H, bs).

£ #41326
4-F BE-3-[(E)-2-("R-3-28)- TH XK |-1 H-"3| »2-5-F B

A 5 58512437 R £ T %, W T0mghd4-F BA-3-[(E)-2-(Fh7=E-3-
H)- T K- 1H-73 v -5-F R AT KR, T2 42met 47884064, Ak
KEmK.
"H-NMR (400 MHz, DMSO-d¢) 6 3.97 3H, s), 7.32 (1H, d, J = 8.6 Hz), 7.44
(1H, dd, J = 4.5, 7.7 Hz), 7.59 (1H, d, J = 16.4 Hz), 7.70 (1H, d, J = 16.4 Hz),
7.75 (1H, d, J = 8.6 Hz), 8.12 (1H, dt, J = 1.8, 7.7 Hz), 8.50 (1H, dd, J = 1.8,
4.5 Hz), 8.72 (1H, d, J = 1.8 Hz), 13.53 (1H, bs).
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F 351327
8 4-F £ E-3-[(E)-2-(12E-3-K)- T X )-1H-73 = -5- F B K ) &9 Bk,
BB EHRBI0265F £, 133]E#6)328-334891L4%.

% #41328

4-F B -3-[(E)-2-(RE-3-25)- TH K -1 H-73| ¢ -5- F B (wk l-2- A F K)-B
R

MS (ESI) m/z 375 MH"

% #41329

4-F BE3-[(E)-2-(05E-3-K)- TH K- 1H-75-5- F (WS- h-2- 4 F
A)-Beik

MS (ESI) m/z 379 MH"

£ 41330

4-F EAR-3-[(E)-2-(H"E-3-K)-TH A - 1H-3 . 5-F R Q- LB A RA-T
X)-Br

MS (ESI) m/z 380 MH"

#4331

4-F FE-3-[(E)-2-(FlR-3-K)- T K- 1H-5| =2 -5- F BL [(15)-1- 2 £ F X 2-
FA-R X )-BuiE

MS (ESI) m/z 381 MH"

F 341332

4-F A-3-[(E)-2-(-3-2)- LI K- 1H-5 " -5-F B [(15)-2- 2 A-1- K4
- LA )-BuBE

MS (ESI) m/z 415 MH"

196



03812475.0 oW B E186/510H1

5% 341333

4-F FIK-3-[(E)-2-(H"E-3-38)- TH K- 1 H-"3| 4 -5-F BR (R %-2- K F )-8t
23

MS (ESI) m/z 391 MH"

7641334
4-F BA-3-[(E)-2-(HoZ-3-R)- TH K- 1H-"3| -5-F B3R A AR Btk
MS (ESI) m/z 335 MH"

& #451335
4-F BE-3-[(E)-2-(B%-2-K)- LI K- 1H-5-5-F B

H2- T ARG Fo il & £ 56432243 2] 49 500mg #9 3-k4-F fL A -1-=
P R-1H-73=-5-F i B RAH 100K L, FF2)110mgt+7 s, #
AR EBRRK.
"H-NMR (400 MHz, DMSO-dg) 6 4.21 3H, s), 7.11 (1H, dd, J = 3.7, 5.3 Hz),
7.27 (1H, d, J = 16.3 Hz), 7.34 (1H, bd, J = 3.7 Hz), 7.38 (1H, d, J = 8.5 Hz),
7.54 (1H, bd, J = 5.3 Hz), 7.55 (1H, d, J = 8.5 Hz), 7.72 (1H, d, J = 16.3 Hz).

% #5336
4-F A 3-[(E)-2-(F9-2-2)- TH A )-1H-73| =-5-F B8R

R 5 RAH243 578 K06 F ik, W110mgh 4-F B -3-[(E)-2-CE%
2-3)- T R |-1H-v5| =2 -5- F R SEATA KRR, F2)40mg ey 37124,
AR ER K.
'H-NMR (400 MHz, DMSO-dg) 6 3.94 (3H, s), 7.11 (1H, dd, J = 3.6, 5.1 Hz),
7.31 (1H, d, J = 5.1 Hz), 7.32 (1H, d, J = 8.6 Hz), 7.35 (1H, d, J = 16.1 Hz),
7.52 (1H, bd, J = 3.6 Hz), 7.72 (1H, d, J = 16.1 Hz), 7.75 (1H, d, J = 8.6 Hz).
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52364337
W4-F £ E-3-[(E)-2-(F%-2-K)- TH A -1 H-"5 = -5-F B A= R ] ) Bk,
BB EARA)10269 F 3%, 153 £#44)338-34289104%.

5341338
4-F S A -3-[(E)-2-(B%-2-R)- T3 R -1 H-73|»-5-F B3R A K BL
MS (ESI) m/z 340 MH"

#4339

4-F FR-3-[(E)-2-(F%-2-2K)- TIF K )-1H-7| 2 -5-F B (o wh-2- % F %)-Bb
Jiit

MS (ESI) m/z 380 MH"

341340

4-F K -3-[(E)-2-(F%-2-K)- TH K- 1 H-732-5-F B [(15)-1- 2 A F % -2-
FER-AX)-BuUE

MS (ESI) m/z 386 MH*

%k #.41341

4-F A 3-[(E)-2-(B%-2-K)- LHF K -1 H-"3 -5-F BR[(15)-2- 2 A -1- K A&
-LAK)-BLRE

MS (ESI) m/z 420 MH"

£ #6.41342

4-F R -3-[(E)-2-(E%-2-5)- LI A -1 H-73| e -5-F B (Ewr-2- 5 F 24 )-BE
Ji

MS (ESD) m/z 396 MH"
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F 341343
4-F A -3-[(E)-2-(0"L-2-2)- TH X |-1H-"3| »e-5-F B

87 2- T M Aol Fo ] & 5 76 4 3224% 2 49 500mg 9 3-38-4- F A A-1-=
TR 1H-"5|»e-5-F i, 3R E#4E41100, F2]110mgtyt74%, AL
R
'H-NMR (400 MHz, DMSO-ds) 6 4.23 (3H, s), 7.30 (1H, ddd, J = 1.1, 4.6,
7.6 Hz), 7.41 (1H, d, J = 8.8 Hz), 7.57 (1H, d, J = 8.8 Hz), 7.61 (1H, d, J = 7.6
Hz), 7.62 (1H, d, J = 16.0 Hz), 7.82 (1H, dt, J = 1.8, 7.6 Hz), 8.05 (1H, d, J =
16.0 Hz), 8.64 (1H, ddd, J = 1.1, 1.8, 4.6 Hz), 13.73-13.85 (1H, bs).

5 #6.51344
4-F R K -3-[(E)-2-(bo2-2-K)- TH A -1 H-75|=2-5-F &R

A5 EHRP243FT R EME F &, H110mghh4-F B XK -3-[(E)-2-(RE
2-3K)- LI K )-1LH-"5 e -5-F B AT KA, 47 3)40mg iy 47 e,
AXKEHK.
"H-NMR (400 MHz, DMSO-d;) 6 3.95 (3H, s), 7.27 (1H, dd, J = 5.0, 7.7 Hz),
7.30 (1H, d, J = 8.5 Hz), 7.56 (1H, d, J = 7.7 Hz), 7.58 (1H, d, J = 16.1 Hz),
7.73 (1H, d, J = 8.5 Hz), 7.79 (1H, dt, J = 1.7, 7.7 Hz), 8.06 (1H, d, J = 16.1
Hz), 8.61 (1H, bd, J = 5.0 Hz), 13.53 (1H, bs).

5% 3641345
3-[(E)-2-(4-REKEK)- T K ]-4-F2 351 H-"5 -5 F B T B§

%) % & £ 341276472 695.05g893-A4-F EX-1- =X F X1 H-"3| = -5-
T LESA70mL 1,2-—F EX TRIEAR T, RAMWANLSTgH(E)-2-(4-BXK
R)THREMBR . 24216248 KBB4 4934mLKIE &R F2496.9mgty W@ (=%
EBEO)FARRLATENICTHRI2 DN, BRREERSHET
B, ZRBNMFRNERER, ALRULBERBK, FHIAFANE
R K Aebefo th K&k —R IR ABAET IR, RAEA, F2HELBES
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Y. iR eERTFSSmL=R T, £KEAHTMA2].5mLI g LM
IM=R P RERFERAATETHEIOE, 5, ZRENERTA
KR, B LB LB wWAK =110 RAEMNERAK, $HHANE
FArageth Keik—RIFRAABRE TR, AXEN, RAAFARETRERAE
&ifshibinE, 12 608mgt it e Y, AR ELR.

'"H-NMR (400 MHz, DMSO-d¢) é 1.37 3H, t, J = 6.8 Hz), 4.40 2H, q, J =
6.8 Hz), 7.04 (1H, d, J = 8.8 Hz), 7.25 2H, t, J = 8.8 Hz), 7.58 (1H, d, J =
16.8 Hz), 7.64 (1H, d, J = 16.8 Hz), 7.64-7.72 (3H, m), 12.21 (1H, s), 13.47
(1H, s).

%) & £ #4346
3-[(E)-2-(4-BERK)- T & |-4-2 X -1H-5| -1,5-= F B 1 -4 T B85- L Bg
#1553mg#)3-[(E)-2-(4- KA K)-TH K )-4- B K -1 H-73|=L-5-F R LB &Y
15mL™ Sk iEA& T, AmAN257.5mghy — K BR — 4R T B8 fed1.5mghi4-(=F
R B R )Ho2 KBS THEFLNRIS547. REFALEBIERT A
K. B CBERFBR, EHRAHNER Kiabbfa i KE sk — Kk I A ARBR
TR, RAEH, FiEbBdaRE & EhifoE, F5431.2mg
MATR LA H), AR ELEN.
'H-NMR (400 MHz, CDCl;) 6 1.45 (3H, t, J = 7.2 Hz), 1.74 (9H, s), 4.46 (2H,
q, J = 7.2 Hz), 7.05-7.11 (2H, m), 7.58-7.64 2H, m), 7.61 (1H, d, J = 9.0 Hz),
7.65 (1H, d, J = 16.2 Hz), 7.87 (1H, d, J = 16.2 Hz), 7.94 (1H, bs), 12.15 (1H,
S).

%) & 5 & 1347
3-[(E)-2-(4- B L)- T A |4-[2-(0 frtboby-2- R B4 )- T B A -1H-73] =
-1,5-— T B 1-8 T B85- L B8

©1200mg#93-[(E)-2-(4- REK)- T K )-4-2 K- 1H-75| 4-1,5- = F 8¢ 1-
R T B5-LER G 13mL N,N-=F A FBUERIEA T, MA196.5mgh)2-2-£T
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£ 4)-v9 Sk F306.3mg KBS, TR THHFLNN3054, £50°CT
BEE17. 8, MA196.5mghy2-(2-i T R )-w9 S oikiF2306.3mg ) K E4E,
T T H I, E50°CTF B2, MASSImgs2-2-8 TAK)-T
S, HBASCOCTHIEANT. RE, AREEERT AR
ki, B UBRUEBERMARLR, BAREAVERaf Kk —R A
ABRAE TR, RAEN, ARG BT AR &kt &, F2]147Tmg
HAFEA S, AR ERRY.

'H-NMR (400 MHz, CDCL) & 1.36-1.79 (6H, m), 1.44 (3H, t, J = 7.2 Hz),
1.75 (9H, s), 3.40-3.56 (1H, m), 3.74-3.84 (1H, m), 3.85-3.94 (1H, m),
4.09-4.16 (1H, m), 4.28-4.47 (2H, m), 4.43 2H, q, J = 7.2 Hz), 4.57-4.61 (1H,
m), 7.02-7.10 (2H, m), 7.60-7.66 (2H, m), 7.70 (1H, d, J = 16.4 Hz), 7.81 (1H,
d, J = 16.4 Hz), 7.86 (1H, d, J = 8.8 Hz), 7.99 (1H, d, J = 8.8 Hz).

#& £ 364348
3-[(E)-2-4- R EX)-TH A )-4-Q- £ X TRK)-1H-"%-1,5- = FRI-RT
Be5- LB

#1147mg 4 3-[(E)-2-(4- RE £ )- T A -4-[2-(9 fibvb-2- A R4 )- T
FA)-1H-%|7-1,5-= F B 1- T B55- LES 49 1.5mL W £k RiER T, A
1.5mL 2N B A AT R THBH190E. bE, QR BERT MmAKIFA
LB TES R R, WA AR R aFe sk K — R 5t R ABR AT R
REER, HFHESE KR E#EfsE, 152]87.1mg FRML S
#, HREHRY.
TH-NMR (400 MHz, CDCl;) § 1.43 (3H, t, J = 6.8 Hz), 1.75 (9H, s),
3.42-3.45 (1H, m), 3.96-4.00 (2H, m), 4.24-4.26 (2H, m), 4.43 2H, q, J = 6.8
Hz), 7.05-7.12 2H, m), 7.57 (1H, d, J = 16.4 Hz), 7.57-7.63 (2H, m), 7.80
(1H, d, J = 16.2 Hz), 7.93 (1H, d, J = 8.8 Hz), 8.08 (1H, d, J = 8.8 Hz).

5= #45]349
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3-[(E)-2-(4- REX)-TH K]-4-Q-£ A TRE)-1H-73|£-5-F B L8

A5 L1657 KM F &, Bita 387 1mg#) 3-[(E)-2-(4-RFK
£)-THR]4-Q-BE TEE)-1H-7#-1,5- — F B 1-R T 85- 28, 43
31.3mgtyARALAY, HREHRY.
'H-NMR (400 MHz, CDCl;) 6 1.42 3H, t, J = 6.8 Hz), 3.99 (2H, t, J = 4.0
Hz), 4.29 (2H, t, J = 4.0 Hz), 4.41 (2H, g, J = 6.8 Hz), 7.01-7.10 (2H, m), 7.22
(1H, d, J = 8.8 Hz), 7.48-7.58 (2H, m), 7.53 (1H, d, J = 16.4 Hz), 7.60 (1H, d,
J =16.4 Hz), 7.91 (1H, d, J = 8.8 Hz).
MS (ESI) m/z 371 MH"

% #4350
3-[(E)-2-(4-BER)-TH R 4-Q- B X THEE)-1H-%3|-5-F 88

#1 % .451349-14%F 2] 4931.3mg 9 3-[(E)-2-(4- REX)- LI K ]-4-2- 2 4
LEK)-1H-7| " -5-F B LB 690.7mL Y Sk 5 R T, MA03mL LB A
0.2mL SN AALAKER I LET0°CTHA 20547, £ LeHE,
ARSA TR ERAINEBR T A, BRI RIRR S R ERE
FF8E, F325mgiirdinsd, ARERRBLEN.
'H-NMR (400 MHz, CD;0D) 6 3.98 2H, t, J = 4.4 Hz), 4.25 2H, t, J = 4.4
Hz), 7.06-7.14 (2H, m), 7.28 (1H, d, J = 8.8 Hz), 7.54 (1H, d, J = 16.6 Hz),
7.68-7.74 (2H, m), 7.86 (1H, d, J = 16.6 Hz), 7.89 (1H, d, J = 8.8 Hz).
ESI-MS: m/z = 341 (M-H)’

g #4351
W 3-[(E)-2-(4-REK)- TH X ]-4-2-2 K THRX)-1H-7| -5-F B Ae R
Bl &4 Rk, B8 4102895 %, 53| £4E41352-35649145-4.

5% 3641352
3-[(E)-2-(4-BEK)- TH K-4-2-£ 2 TRA)-1H-7|2-5-F B [(15)-1- 2 %
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FAE-2-F R A KB
MS (ESI) m/z 428 MH"

% 341353
3-[(E)-2-(4-BEE)-THE)-4-Q-L X TRA)-1H-73| »2-5-F BRI R AR BLAE
MS (ESI) m/z 382 MH"

% #4)354

3-[(E)-2-(4-BEK)- THA]-4-2-Z X CRE)-1H-73-5-F B (RH-2- £ F

X)-Burg

'H-NMR (400 MHz, CD;OD) § 3.82 2H, t, J = 4.4 Hz), 4.08 2H, t, J = 4.4

Hz), 4.62 (2H, s), 6.35 (1H, dd, J = 0.8, 3.6 Hz), 6.38 (1H, dd, J = 2.0, 3.6 Hz),
7.06-7.14 (2H, m), 7.33 (1H, d, J = 8.8 Hz), 7.46 (1H, dd, J = 0.8, 2.0 Hz),

7.53 (1H, d, J = 16.6 Hz), 7.64-7.72 2H, m), 7.74 (1H, d, J = 16.6 Hz), 7.85

(1H, d, J = 8.8 Hz).

MS (ESI) m/z 422 MH"

£ 41355

3-[(E)-2-(4-REK)- T R |-4-2- 2 X THRA)-1H-75|-5-F B[(15)-2- &4
1-RK T KB

MS (ESI) m/z 462 MH"

F#41356

3-[(E)-2-(4-RAXK)-TH K ]-4-2-£2 K THA)-1H-5-5-F B [(15)-1- R
WE A T )-BuEE

'H-NMR (400 MHz, CD;0D) 6 1.52 (3H, d, J = 6.8 Hz), 3.94-4.06 (2H, m),
4.15-4.25 (2H, m), 4.60-4.67 (1H, m), 7.08-7.16 (2H, m), 7.34 (1H, d, J = 8.8
Hz), 7.55 (1H, d, J = 16.2 Hz), 7.66-7.74 (2H, m), 7.75 (1H, d, J = 16.2 Hz),
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7.91 (1H, d, J = 8.8 Hz).
MS (ESI) m/z 413 MH"

% 41357
3-[(E)-2-(4-RFK)- TH K ]-4-2 2 -1H-75%-5-F B

B LAk 21665 F ik, B id 4 F K 4] 3454F 2| 49 51.6mg &9
3-[(E)-2-(4-BEL)- TH R |-4-2 £ -1H-7| 2 -5-FERTEE, F2]61.8mgh#F
A, HREHERLER,
MS (ESI) m/z 297 MH'

% #4358
#3-[(E)-2-(4- RER)- TH A |4- B X -1H-7|4-5-F R RE) 69 B2, &
B EAAI10269 F ik, 152 FHE4]359-363851L589.

5% #4359

3-[(E)-2-(4- RER)- TH A )-4-2 K- 1H-7 »-5-F B [(15)-1- 25 FX-2-F
A RXK]-BEAE

MS (ESI) m/z 385 MH"

#4360
3-[(E)-2-(4- R A)- T A |-4-2 A -1 H-"5| »-5-F B3R A XK BhAR
MS (ESI) m/z 338 MH"

% 3641361

3-[(E)-2-(4- B EA)- T K |-4-52 L1 H-73 2 -5- F BR (o v-2-28 T ) -Bosie
'H-NMR (400 MHz, CD;0D) & 4.58 (2H, s), 6.30-6.33 (1H, m), 6.35-6.38
(1H, m), 6.93 (1H, d, J = 8.8 Hz), 7.08-7.16 (2H, m), 7.42-7.45 (1H, m),
7.56-7.68 (2H, m), 7.62 (1H, d, J = 16.8 Hz), 7.65 (1H, d, J = 8.8 Hz), 7.68
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(1H, d, J = 16.8 Hz).
MS (ESI) m/z 378 MH"

5% #.41362

3[(E)-2-(4-BER)- LI K -4-12 K -1H-73 2-5- F B[(15)-2- £ £-1- KK T
A )-Buig

MS (ESI) m/z 418 MH"

5% #4363

3-[(E)-2-(4- B EX)-TH A ]-4-2 X 1 H-7| -5-F B[(1S)-1-RA T AT
A]-Buig

IH-NMR (400 MHz, CD;OD) 6 1.51 (3H, d, J = 7.2 Hz), 4.62 (1H, q), 6.96
(1H, d, J = 9.2 Hz), 7.05- 7.20 2H, m), 7.46-7.72 (4H, m), 7.77 (1H, d, J =
9.2 Hz).

MS (ESI) m/z 369 MH"

%4 5 5641364
ZBR2-(V-F A BB R)-2-BAR-L B

€12.04g 89 B F B F A B M 40mL— R FRBER Y, MA25TmLE LA,
FRBA T 25040 A m1.32mL TR AR TEBRA20mL =R T 5
RFATEBTHREBLNE, AREEERTMAK, ACRLEER, HH#
B MER INRB. Hfeki AR af Kok, KGR
BB, RAEN, BATREAZHA LR AR ETRIKE, F21.92g
HAFRRAL A, A A ELR.
IH-NMR (400 MHz, DMSO-dg) 6 2.09 (3H, s), 4.52 (2H, s), 5.07 (2H, s),
7.26-7.40 (SH, m), 9.25 (1H, bs), 9.95 (1H, bs).

%] & = #4365
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MY EE T A

1%1.92g89 TE2-(V-F EE BB E)-2-RAK-LEEM T20mL L5,
FMAI0megtI10%4E5. TR T, HERAIatmEAR T BHSDH,
Witaki iR ARLER, 53)096gH TR, HEREHRD.
'H-NMR (400 MHz, DMSO-d¢) 6 2.07 (3H, s), 4.27 (2H, bs), 4.42 (2H, s),
9.20 (1H, bs).

%) & F 7451366
N-[2-E T RS E-FE-RE)-TBA|-BF T BT AE
$%6.95g892-(B T R A-F EA-RK)- T, 6.1g89 bt T BF A8, 6.18¢g
H1-BEAXF =k — KA HF19.2mL N,N-—F A% T ABEHRT120mL
N,N-= 9 3 F Bt £ R T MAL0.6g81-LK-3-3-—FEAREA
)R- DREEEE. TR THRHITIEE, AREEERTRAKITRT
Bt LESE IR, WA VE A iefe K sk A AR BRAE T IR, ARIEN,
4R LA A G SR ( TR TR T ES=1:1), 1F2(10.9g8947AEH.
'H-NMR (400 MHz, DMSO-dg) 6 1.25-1.46 (9H, m), 2.68-2.86 (3H, m), 3.80
(2H, d, J = 16.8 Hz), 5.07 (2H, s), 7.25-7.46 (5H, m), 9.21 (1H, bs), 9.76 (1H,
bs).

#\-&-5£ #.61367
BHER T - F -2 T BRI T BE

BB E & LHAH365, B109gHIN-[2-(BRTRHFKA-FE-KE)-THt
A-Br VB F A B, F3)6.04gt9 7ML E Y.
'H-NMR (400 MHz, DMSO-d¢) & 1.36 (9H, d, J = 19.6 Hz), 2.77 3H, d, J =
14.8 Hz), 3.69 (2H, d, J = 10.0 Hz), 4.18 (2H, bs), 8.98 (1H, d, J = 11.6 Hz).

#& £ #5368
3-8 7-f-1-= K F A-1H-75|=-5-F #F
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AL &) & 2 H2065T R KM F ik, B EHERHEFI1207F2] 8
12.8g47-F-1H-5]ok-5-F ok, 34 54l & RAFIDEMGF ERE, §
3)21.2089 47 LY, HFEIFELE .

IH-NMR (400 MHz, CDCl;) § 7.03 (1H, dd, J = 10.4, 1.2 Hz), 7.07-7.38
(15H, m), 7.72 (1H, d, J = 1.2 Hz).

5% #6.41369
7-F-3-[(E)-2-- R E ) TH A -1 H-%3| »-5-F A

A5 L 100578 A6y 5 ik, @itk 321.03g83-R-7-R-1-=KF
E-1H-8 ek -5-F A, 133)348mgtiitEiiLAd, AR KELR.
'H-NMR (400 MHz, DMSO-d¢) & 7.14 (1H, t, J = 9.2 Hz), 7.14-7.47 (1H, m),
7.56-7.71 (4H, m), 7.77 (1H, d, J = 10.4 Hz).

FE #4370
T-B3-[(E)-2-G- B R R)- TH A )1 - -5-F BEMR LR A&

W 4.88g 49 7- B-3-[(E)-2-(3- RE K )- T K [-1H-%5 . -5-F 1 78 s
100mL Z.85, ABE T RRESHT, GLPEAARMNE2004. T
BIE190 6, REASH, FAGLRA AR TLRKE, 72
2.86gt g ARRILA M, HARRELR.

'H-NMR (400 MHz, CD;OD) 6 1.68 (3H, t, J = 6.8 Hz), 4.69 (2H, ¢, J = 6.8
Hz), 7.07 (1H, dt, J = 1.2, 8.0 Hz), 7.38-7.52 (3H, m), 7.57 (1H, d, J = 16.4
Hz), 7.68 (1H, d, J = 16.4 Hz), 7.77 (1h, dd, J = 1.2, 7.2 Hz), 8.81 (1H, 5).

741371

BT-F-3-[(B)-2-G-FEL)- T A - 1H-75| o 5-F BB B8 S B 2k
3L FH TR GBS RIS EHHE FAGISFE BN AL ENZTR
BT UBEFAS0CTHAISIE, AREMNE, BRLC-MSHEATHNR
3| L #41372-374491089 .
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£ #451372
T-B-3-[(E)-2-G-BEXK)- T K )-5-(5-F H-4H-[1,2,4] =*4-3-K)-1H-"3| £
MS (ESI) m/z 338 MH"

41373

(5-{7- B-3-[(E)-2-(3- R AKX )- T K ]-1H-"5%-5- 2K }-4H-[1,2,4] =n3-5K)-
¥ B3

MS (ESI) m/z 354 MH"

% #&4)374

(5-{7- B-3-[(E)-2-3-REL)- T A -1 H-"3| ok -5- K }-4H-[1,2,4| =7£-3- 2 F
)= F R Rk

MS (ESI) m/z 381 MH"

L #H375
(5-{7-Fu-3-[(E)-2-(3- REL)- T K |-1H-"5| »-5-2K }-4H-[1,2,4] =7£-3- % F
)RR

¥ 5 36.4503704F 3) 89 7- B-3-[(E)-2-(3- A K)-TH K- 1H-5| »£-5-F
Bl CES B 3L M & RASIITRE BN AL TN = LRIER
FUBHFASCCTHRFEISIN, KRENE, AZRIRAEFEL
LC-MS#AT 447 B A7 M ALE-H .
MS (ESI) m/z 367 MH"

% 3#&41376
6-F-3-[(E)-2-G-RER)- TH A |-1H-5174-5-F BB OB i ik

&7 32 36411004 2] 49 100mg 19 6- B.-3-[(E)-2-(3- R A K )- T & |-1H-7]
w5 W R BB EAAIIT0MFE, FE120mgt RS, HRRESR
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L

'H-NMR (400 MHz, DMSO-dg) 8 1.51 (3H, t, J = 6.8 Hz), 4.66 2H, g, J =
6.8 Hz), 7.10-7.22 (1H, m), 7.41-7.48 (1H, m), 7.56 (1H, d, J = 8.0 Hz),
7.60-7.69 (4H, m), 8.83 (1H, d, J = 6.8 Hz).

L #AH1377
BB L AHIITIRITSHF ik, H6-R-3-[(B)-2-G-RELK)-THK]-1H-
o3| o 5. 0 BBk LBG AR 3k, 7F3) EEH1378-381891LE4.

% 341378
6- F-3-[(E)-2-G-RFEK)-TH X]-5-5-F £ -4H-[1,2,4] ="2-3-3)-1H-"3|*%
MS (ESI) m/z 338 MH"

£ 741379

(5-46-B-3-[(E)2-G- B K K)- T A -1 H-%| 2 -5- 2 }-4H-[1,2,4] Z2-3-K)-
T 8%

MS (ESI) mvz 354 MH"

5 2641380

(5-{6- .-3-[(E)-2-G-REL)-TH A 1H-7 % -5-K)-4H-[1,2,4] =4-3-K F
B)-—FEE

MS (ESI) m/z 381 MH"

5% 7641381

(5-{6- B-3-[(E)-2-(3- RX XK)- T & ]-1H-7| s 5K -4H-[1,2,4] Z7-3- K F
£)-F R

MS (ESI) m/z 367 MH"
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5 7.4)382
7-§-3-[(E)-2-(4- B K 2)- TH K )-1H-"3 | »k-5-F i

i 4] & 36513687F 2] #95.15¢ 49 3-5-7- -1- = K F -1 H-73|e-5-F A
Fod-B-ETH, AL EAFI100840088 5 %, FE| 168 iFAMNEH.
'H-NMR (400 MHz, DMSO-d) & 7.24 2H, t, J = 8.8 Hz), 7.54 (1H, d, J =
16.8 Hz), 7.64 (1H, d, J = 16.8 Hz), 7.74 (1H, d, J = 10.8 Hz), 7.81 (2H, dd, J
= 8.8, 5.6 Hz), 8.76 (1H, 5).

5 36,4383

T-§-3-[(E)-2-(4-BFER)-TIH R - 1H-5-5-F DR OB B &
#1.68g 89 7- fu-3-[(E)-2-(4- R E£)- TH A |- 1H-%3| e-5-F o, BB K

#451370, #33]1.81g8947MNAH.

IH-NMR (400 MHz, DMSO-dg) § 1.52 3H, t, J = 7.2 Hz), 4.64 (2H, ¢, J =

7.2 Hz), 7.25 (2H, t, J = 8.8 Hz), 7.54 (1H, d, J = 16.8 Hz), 7.82-7.93 (4H, m),

9.20 (1H, s).

% #4384
BB EABIITIRIISHF &, BT-R-3-[(E)-2-4-AEKXK)-THA]-1H-
walei 5 P REER LESEEBR 3, 793 F464385-387841L8H.

57641385
7-F-3-[(E)-2-(4- RER)- TH K 1-5-(5-F H-4H-[1,2,4] =£-3-K)-1H-"5| =%
MS (ESI) m/z 338 MH"

5% #%.41386

(5-{7- B-3-[(E)-2-(4- B FE K )- T A )-1H-7| -5-K}-4H-[1,2,4] = £-3-5)-
VB

MS (ESI) m/z 354 MH"
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% 7641387

(5-{7-B-3-[(E)-2-(4- B K XK)- T K )-1 H-"3] » 5- K }-4H-[1,2, 4] ==-3- K F
A)-F R

MS (ESI) mv/z 367 MH"

#) 8% 45388

3-[(E)-2-(3-RFKK)-THK]-4-F AE-1- = K FE-1H-75|»-5-F R B
BB EEH 19469 7 %, BT IBBR$] B R HE412767F 2] 693.21g493-544-

FRA-I-ZXTA1H-% 2 5-F 8 LB Fo bl & L 51374F3) #92.3g 89

2-[(E)-2-(3- AR K)- T 3]-4,4,5,5-09 F R-[1,32] =R B M AR, 43

1.72g 8 AR RS, AR ELE&.

"H-NMR (400 MHz, CDCl,) 6 1.38 (3H, t, J = 7.4 Hz), 4.04 (3H, s), 4.36 (2H,

q, J = 7.4 Hz), 6.11 (1H, d, J = 9.0 Hz), 6.91-6.96 (1H, m), 7.14-7.46 (19H,

m), 7.43 (1H, d, J = 9.0 Hz), 7.61 (1H, d, J = 16.4 Hz).

#) &5 3641389
3-[(E)-2-3-RFEE)-THK]-4-F RA-1-Z X F X 1H-7-5-F i

BB EKAH35069F &, BLKBEL61gH3-[(E)-2-G-REXK)-TH
A]-4-F A-1-Z KT R-1H-75-5-F R LB, #72)1.64g89 4781064,
ARG R,
'"H-NMR (400 MHz, CD;0D) § 4.04 (3H, s), 6.19 (1H, d, J = 9.2 Hz),
6.97-7.01 (1H, m), 7.17-7.41 (20H, m), 7.66 (1H, d, J = 16.4 Hz).

#1& £ 41390
“(3-[(E)-2-3-RERX)- T A |-4-F RA-1-Z X F A-1H-75]-5- 3 X )-Bh
¥ B AR T BN
AL 127AT R F X, H94mgt3-[(E)-2-G-REL)-TH£]4-F
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FA-1-Z X F A -1H-3-5-F B A34.4mgh Bt T B T BS AT 4, 133
126.9mgdy #7ALE-4, MR Gt .

'H-NMR (400 MHz, CDCl;) & 1.50 (9H, s), 4.09 (3H, s), 6.22 (1H, d, J = 9.0
Hz), 6.75 (1H, bs), 6.92-6.98 (1H, m), 7.15-7.33 (18H, m), 7.40 (1H, d, J =
16.2 Hz), 7.50 (1H, d, J = 16.2 Hz), 7.63 (1H, d, J = 9.0 Hz), 9.40 (1H, bs).

% 341391
3-[(E)-2-(3-RFEK)- T K]-4-F A -1H-"5] -5 F B Bbt

A LB 16FTE 655 X, ¥113.7mg#) N-(3-[(E)-2-(3- R ¥ %)-TH
AJ4-F EE-1-Z R T E-1H-7|=-5-F K -Bt F R T Bt A7 BUR Y, 453
38mgtYFFAL S, AR ERBLER.
H-NMR (400 MHz, DMSO-ds) & 3.96 (3H, s), 7.10-7.14 (1H, m), 7.35 (1H,
d, J = 8.8 Hz), 7.40-7.52 (3H, m), 7.54 (1H, d, J = 16.4 Hz), 7.59 (1H, d, J =
16.4 Hz), 7.66 (1H, d, J = 8.8 Hz), 10.55 (1H, s), 13.49 (1H, bs).

5 #.41392
3-[(E)-2-3-REK)-TH XK ]4-F &K -5-(5-F L-2H[1,2,4] ==-3- 2 )-1H-
wg| w

®19mg#)3-[(E)-2-3- REK)- T K ]-4- F B A -1H-5] = -5-F S BLbt
WAmLTE &R, MASOmgsy0-F A T A TERES 5 8 3 420.19mL
Z LB AEFHNRE FAEIS00CHFH17.50 0. HHREERSHEET
B, REEH, HHEDEdaREE By, Fit—F@ELC-MS
SiteFe B, FE1TmgtIiRE e, AREREZHHA.
"H-NMR (400 MHz, CD;0D) 6 2.62 (3H, s), 3.89 (3H, s), 7.02-7.08 (1H, m),
7.37-7.44 (3H, m), 7.47 (1H, d, J = 8.8 Hz), 7.62 (1H, d, J = 16.4 Hz), 7.67
(1H, d, J = 16.4 Hz), 7.89 (1H, d, J = 8.8 Hz).
MS (ESI) m/z 392 MH"
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#] & £ 41393

6-F-3-[(E)-2-(22-3-2)-TH A )-1- = X F X -1 H-v3| b -5- F 8% F &
BRHEGRAP818 T ik, FH &L 141152]49576mgtd3-12-6-

F-1- = K F R 13 -5-F B F BE m235mg#3- L A ve #ATR 5L, 1%

B312mgtiAFiedy, AR ELE .

"H-NMR (400 MHz, DMSO-d¢) 6 3.86 (3H, s), 6.01 (1H, d, J = 12.4 Hz),

7.16-7.25 (6H, m), 7.32-7.46 (11H, m), 7.76 (1H, d, J = 16.8 Hz), 8.21 (1H, d,

J = 8.4 Hz), 8.49 (1H, dd, J = 1.2, 8.8 Hz), 8.77 (1H, d, J = 6.8 Hz), 8.88 (1H,

d,J = 1.2 Hz).

#] 8- 523641394
6- R-3-[(E)-2-(R-3-R)- T K [-1- Z K F K- 1H-73-5-F 8%

B 187mg#) 6- #-3-[(E)-2-(PL2Z-3-K)-TH X )-1- = K F K1 H-v5| k5.
T V8, BB ERAS 144895 %, FE18TmgH 1R od, HEBEL
o .
'H-NMR (400 MHz, DMSO-dg) & 5.99 (1H, d, J = 12.0 Hz), 7.16-7.25 (6H,
m), 7.30-7.46 (11H, m), 7.74 (1H, d, J = 16.4 Hz), 8.21 (1H, d, J = 8.4 Hz),
8.48 (1H, d, J = 4.0 Hz), 8.75 (1H, d, J = 7.2 Hz), 8.88 (1H, s), 13.20 (1H,
bs).

# & 3£ 641395
6- F-3-[(E)-2-(22-3-2)- TH X ]-1-Z K F A -1 H-73| k5 F B BE B
BB LA 1278 67 %, $110mgsd 6-F-3-[(E)-2-(h7Z-3-%)- T

AF1-Z X T A -1H-7 v-5-F B F2210mg & Bt — KA #4745 4, 133
29mg g AFRL A, AHEEH K.

'H-NMR (400 MHz, DMSO-ds) & 4.50 (2H, s), 6.01 (1H, d, J = 11.6 Hz),
7.16-7.26 (6H, m), 7.28-7.46 (10H, m), 7.48 (1H, d, J = 16.8 Hz), 7.74 (1H, d,
J =16.8 Hz), 8.20 (1H, d, J = 7.6 Hz), 8.42 (1H, d, J = 7.2 Hz), 8.48 (1H, d, J
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=4.0 HZ), 8.87 (le S)a 9.57 (1H9 s)"

#& £ 35396
6-Fu-5-(5-F £ -4H-[1,2,4] =7-3-£)-3-[(E)-2-(hZ-3-K)- TH K- 1- =X F
F-1H-w5| =

%128mgty = K F K -1H-"35»4-5-F B BB 69 2mL FBR B &F, A
11mg#yS-F EANR B RE LB SR EF A TR THIA2054F. REWH
BB R SRR AR ASOuIE = TR HAE60-75°C F BT, &b R ALIER P
MAISmL T8 TES . A MEARK A K, Aafesk B 40 KIS R Ao fo 3K
AR RAKRBREET IR, REEN, FEREARA E#EAFYy
B(FEE R45=1:49), F2|16mgt+F L%, HaEEHAEHK,
'"H-NMR (400 MHz, DMSO-Dy) § 2.40 (3H, s), 6.07 (1H, d, J = 12.0 Hz),
7.16-7.26 (6H, m), 7.28-7.46 (11H, m), 7.73 (1H, d, J = 16.4 Hz), 8.21 (1H, d,
J = 8.4 Hz), 8.48 (1H, d, J = 4.8 Hz), 8.67 (1H, d, J = 7.2 Hz), 8.87 (1H, s),
13.80 (1H, bs).

5% #4397

6- #-5-(5-F K -4H-[1,2,4] ==£-3-K)-3-[(E)-2-(&"%-3-2)- TH K -1 H-73] =
% 16mghY 6- F-5-(5- F E-4H-[1,2,4] =*£-3-%)-3-[(E)-2-(H=Z-3-%)- T

MR )-1-Z R F R -1 H-73 e 3 BB R A5 16 TR Y, REFHLLC-MS4

W&, F2)4.7mgtirHLE Y.

MS (ESI) m/z 321 MH"

% #4398

7-#-5-(5-F A-4H-[1,2,4] Z-3-3)-3-[(E)-2-(H"2-3-2)- TH X |-1 H-73| =
K4 & RAB124F 2 0 7-R-3-((B)-2-CH"R-3-2)-TH A -I-ZXFR

-1H-"-5-F B, A5 ERP16PTE £ 7 sk ATHARY, BEBRBE

) 370537247 R, HBIRLC-MSHLF9E, F2IF/M00%.
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'H-NMR (400 MHz, DMSO-dg) 6 2.40 (3H, s), 7.41 (1H, dd, J = 8.0, 4.8 Hz),
7.52 (1H, d, J = 16.4 Hz), 7.74 (1H, d, J = 12.4 Hz), 7.81 (1H, d, J = 16.4 Hz),
8.23 (1H, d, J = 8.0 Hz), 8.47 (1H, d, J = 4.8 Hz), 8.53 (1H, s), 8.89 (1H, s).

E #4399
(5-{7-R-3-[(E)-2-(H"E-3-2)- T K -1 H-"3 »k -5- 3K }-4 H-[1,2,4] == -3- %
A= F A8

BREAPHF ik, BHEEHRH]1245F 2] 89 7-8-3-[(E)-2- (7R -3-
A)-THE-ZXFEIAH- RS- FPHBRE=ZRXFTEE, BB EAEH370
Fe3T4FT A MATR AL, HEEFLLC-MSH B Hsith, F3 7MY,
"H-NMR (400 MHz, DMSO-d) 6 2.25 (6H, s), 3.62 (2H, s), 7.43 (1H, dd, J =
8.0, 4.4 Hz), 7.54 (1H, d, J = 16.8 Hz), 7.78 (1H, d, J = 12.0 Hz), 7.83 (1H, d,
J = 16.8 Hz), 8.24 (1H, dt, J = 8.0, 1.6 Hz), 8.49 (1H, dd, J = 4.4, 1.6 Hz),
8.56 (1H, s), 8.90 (1H, d, J = 1.6 Hz).

% 341400
4-F FHE-5-(5-F £ -2H-[1,2,4] =»-3-3)-3-[(E)-2-(hE-3-£)- LI A )-1H-
wg|ma

BREEEAEFIIM39], B4 & EKEFI6FE H4-FEE
3-[(E)-2-(H22-3-2)- TH K- 1H-5| % -5-F B A3 2| BEBE. #130mgtd Buit 69
SmLZE &SR T, A 2Zmgt)S-FEARERE KRB EABRLEFET
BRFHFIIE. REARREERPMA0.069mML = TEHE150°CTF A
RS T REIN4. A HRAWBELLC-MSLhLFn E, 153
2.04mg g AFRE AP Al .44mg G S T L H401 7R 694-F A -5-5-F 4
-2H-[1,3,4]"% =m-2-3)-3-[(E)-2-(2Z-3-2)- T3 A )-1 H-"3| =,
'H-NMR (400 MHz, DMSO-dg) § 2.60 (3H, s), 3.88 (3H, s), 7.43-7.73 (1H,
m), 7.70-7.77 (2H, m), 7.86-7.96 (4H, m), 8.61-8.71 (2H, m), 8.95-8.99 (1H,

m).
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MS (ESI) mv/z 333 MH”

%3 41401

4-F f R 5.(5-F A -2H-[1,3,4]"F — ok 2- X )-3-[(E)-2-(Fh "2 -3-K)- T W
EJ-1H-"3|

"H-NMR (400 MHz, DMSO-Dy) § 2.67 (3H, s), 4.00 (3H, 5), 7.09 (1H, d, J =
8.4 Hz), 7.48 (1H, d, J = 8.8 Hz), 7.90-7.99 (4H, m), 8.66 (1H, bs), 8.76 (1H,
d, J = 8.4 Hz), 9.01 (1H, d, J = 7.6 Hz).

MS (ESD m/z 334 MH"

5% #4402
3-(3- R A X)-5-F S A -1 H-wthok F[4,3-b] 7R

5] & £ 537452 4935mg 9 3-G- R A L)-5-R-1- = XK F AT H-vtked
F[4,3-b] P AR T 2mL F B, AmA20ul8) = TEA 1514 & T8 L85
MRE F16 B, R BIERASIEETR, RLEN, $ELAWERTImL
ZRF 5. AN0SMLE R LB HE TR THII054, R AER S
B EMKERFA OB UBRZ N8R, A LBLEER, ¥AEERKE
HIF R BT IR, AREN @A G SR M( TR TE:T
$=3:7), 1FE|7.25mgtyiFHILoH, HEXEFEHK.
'"H-NMR (400 MHz, CDCl;) § 4.08 (3H, s), 6.88 (1H, d, J = 9.1 Hz), 7.08
(1H, dt, J = 2.5, 8.1 Hz), 7.46 (1H, dt, J = 6.2, 8.1 Hz), 7.71 (1H, d, J = 9.1
Hz), 8.29 (1H, bd, J = 8.1 Hz), 8.32 (1H, bd, J = 11.0 Hz).

% 341403
3-(F-2-2)-1H-"t" 5 [3,4-c] o2 -5-F BR
W7 3 364 754 2] 69 40mg 9 3-(R-2- 2 )-1H-vib ok 5 [3,4-c] o2 -5- F A,
BRERGITE F %, FE|33mgtd iR, HERELS.
'H-NMR (400 MHz, DMSO-dg) & 7.52-7.63 (2H, m), 7.93-8.23 (4H, m), 8.59
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(1H, s), 8.88 (1H, s), 9.20 (1H, s).

#1852 7641404

1-F 2 -3-(F-2-2)-1H-sb o 513, 4-b 1R -5-F JF
W3-(F-2-F)3-BRK A F LB, A5 & L8530 K085 545

B 49900mg 69 2-F X-5-2-F 2 )-2H-wb e -3- X B, WL 34T 5 %)% 52 5647

IR B, FE|TT0mgtIAFALAY, AXFENK,

'H-NMR (400 MHz, DMSO-ds) & 5.81 (2H, s), 7.25-7.36 (5H, m), 7.54-7.62

(2H, m), 7.94-7.99 (1H, m), 8.04 (1H, d, J = 8.7 Hz), 8.13-8.18 (1H, m), 8.19

(1H, dd, J = 2.0, 8.7 Hz), 8.70 (1H, d, J = 2.0 Hz), 9.03 (1H, d, J = 2.0 Hz),

9.53 (1H, d, J = 2.0 Hz).

% #.41405
3-(F-2-F)-1H-"b= 5 [3,4-b) P72 -5-F B8R

R 5 RABIA3THTE AU T &, R H] 4 T 45140447 2] 9500mehy
1-F 2-3-(F-2-2)-1 Honbrd 5 [3,4-b] w2 -5-F A, 4%3)230mg 4 AR AR 4L A
1, AFAREBHR, LOHTTHRPFKE, ABBE T LAEM4068
20mg #93-(F-2-3)-1H-7tb 22 H[3,4-b| ko2 -5-F B, HEAZEH K.
"H-NMR (400 MHz, DMSO-dg) & 7.55-7.60 (2H, m), 8.08 (1H, d, J = 8.5 Hz),
8.14-8.19 (1H, m), 8.18 (1H, dd, J = 1.5, 8.5 Hz), 8.59 (1H, s), 9.09 (1H, d, J
= 1.5 Hz), 9.12 (1H, d, J = 1.5 Hz), 13.25-13.40 (1H, bs), 14.25 (1H, bs).

£ #4406

3-(F-2-2)-1H-"b»e F[3,4-b ]l -5- F A

'H-NMR (400 MHz, DMSO-ds) § 7.55 (1H, bt, J = 8.4 Hz), 7.58 (1H, bt, J =
8.4 Hz), 7.96 (1H, bd, J = 8.4 Hz), 8.05 (1H, d, J = 8.4 Hz), 8.15 (1H, bd, J =
8.4 Hz), 8.23 (1H, dd, J = 2.1, 8.4 Hz), 8.69 (1H, d, J = 2.1 Hz), 8.93 (1H, d, J
=2.1 Hz), 9.47 (1H, d, J = 2.1 Hz), 14.35-14.60 (1H, bs).
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%) & £ 41407
N-(2-F Z-wo-3-2)- TBuA:

ERAAT, #47.6g692-8-3-A X AR T500mLw £k, Hie
A150mL 2M F & 8 A4 6 w9 Sk hix i F26.9g 8 W (Z X X )4e(0), ¥
SLR EERATOCH 2. SR EERBINASK, A LB UBER,
BRI A RAKARBE TR, ALERH, BBRLYRATH EH(ETHK:
LR TEE=3:1)#F235.4g892-F X -3-A K ibog, AL Edkd. REH35.4¢
#92- 9 2 -3- A A SIE AR T300mL F 85/SmL = TREHRAE R, I ASgh
10%48H ERARFFREETHIFCNN. bR EIEZR BT % +1E5%,
AREBER, 1F2)33.0g8952-FE3-REMR, AARAFEHRY., B4,
% 65g 89 M 3- R -2-F AT 100mL=—RFRIERT, TR TFTAA
60mLrE A7 I mL B BR BF H-HEHE3 1 BF . B b R BLIE &R F mA £ 150mL AR
WA, REBEN BT RBAEE G ENEAH (LR TE: TEE =100:3), F
B|74gty R4, AR ELEH.

'H-NMR (400 MHz, CDCl) & 2.25 (3H, s), 2.53 (3H, s), 7.00 (LH, bs), 7.18
(1H, ad, J = 4.6, 8.0 Hz), 8.23 (1H, d, J = 8.0 Hz), 8.30 (1H, d, J = 4.6 Hz).

#1& £ 341408
1-wk= 5 [4,3-b] "R -1- % - . BA

®) 5 & KA G407 2] 49 74g Y V-2- F Eobo2 -3-R)- TR &) T K5
AT, TR TAAN106mLIEABF KEE . 140mLES 8% 5 F257.6g44 B BRAT,
FFH BB BB R AE80°C T An 2 0. ik BB R A K Fo LBE T EEZ ]
HATH B, FBRAVEFARBRETR, RLEAFETRRE &80
BAM(LRTER:TH=1:5), 1F2)20g89 47804, HLELR.
"H-NMR (400 MHz, CDCL;) § 2.83 (3H, s), 7.48 (1H, dd, J = 4.7, 8.3 Hz),
8.37 (1H, s), 8.72 (1H, bd, J = 8.3 Hz), 8.73 (1H, d, J = 4.7 Hz).
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%4 £ 3651409
1 H-v 51 [4,3-b] "t

H 4] & F A H14084F 5] 69 20g 84 1-mb ok FF [4,3-5] "2 -1- K - ZERE R F
20mL ¥ 85/80mL W £ok i 9 RAER T, £B FAA10mL 2NE FAL4K
BRI BEFR0.50 0. LR B IERE I MA2ML SN B ¥ F2, A 450mL
BRERAFEARERN. BAHAILAREBEEBLN(THRLE . TH
=100:2), fFF|14.6g894781L4, HERETFHRLE S,
"H-NMR (400 MHz, CDCl) § 7.35 (1H, dd, J = 4.3, 8.6 Hz), 7.89 (1H, d, J =
8.6 Hz), 8.36 (1H, bs), 8.64 (1H, dd, J = 1.5, 4.3 Hz).

#& £ 61410
3-i8 -1 H-stb ™ 5 [4,3-b] "R

R 58| &R PI8TATERMAE F ik, HT50mgHN-1£RABT L
0.5g#9 1 H-"=k 5 [4,3-b) =2 B EL, 133]570mgt+7Mivo%, R EMm K.
"H-NMR (400 MHz, DMSO-dg) 6 7.43 (1H, dd, J = 4.3, 8.6 Hz), 8.07 (1H,
dd, J = 1.4, 8.6 Hz), 8.59 (1H, dd, J = 1.4, 4.3 Hz), 13.68 (1H, bs).

#& %#kp1411
3-8 -1-Z XK F XK -1H-vtbre 5 [4,3-b] 2

A 5 & & RAB22PT R KM F ik, BT B & EASI410F2] 4
570mgéy3-if-1 H-th=d 5(4,3-b]9ko2, FF2|860mgty 7 A%, AL EHr
Ko
'H-NMR (400 MHz, DMSO-dg) & 6.73 (1H, d, J = 8.8 Hz), 7.14-7.19 (6H, m),
7.20 (1H, dd, J = 4.1, 8.8 Hz), 7.28-7.38 (9H, m), 8.51 (1H, dd, J = 4.1 Hz).

#)& £ k51412
3-i8-1- = K F -1 H-wtod [4,3-b) 052 4- B4 4
R 5 # & REHIAPTR KNG F ik, Bt E110mghg3-E-1-Z X FL
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-1H-wt 57 [4,3-b]72, FF2]|70mgt 4704, HLEH K.
"H-NMR (400 MHz, CDCl,) § 6.25 (1H, d, J = 8.8 Hz), 7.06 (1H, dd, J = 6.4,
8.8 Hz), 7.12-7.17 (6H, m), 7.28-7.38 (9H, m), 8.08 (1H, d, J = 6.4 Hz).

#| & £ 3641413
3-38-1-Z X F -1 H-otbed 5 [4,3-b] 1 72-5-F B

AL H & EAEFSHEHGF X, BLLEI00mgs3-R-1-ZXFE
-1 H-m 3[4,3-b] b2 4-§ AW, 1F2]240mgtY A7MLE4, HREH K.
"H-NMR (400 MHz, CDCl) § 6.65 (1H, d, J = 9.0 Hz), 7.14-7.18 (6H, m),
7.27 (1H, d, J = 9.0 Hz), 7.29-7.35 (9H, m).

#] & L HAB1414

3-[(E)-2-(3-RFEK)-THA]-1- = K F X -1H-wtb e 5 (4,3-b] b 72-5- F BE
BE EHRGI194F7 2 XM F %k, BELBHETAH413/F5) 8

180mg#g3-i8-1- = K F K -1 H-slb=e H[4,3-b] L2 -5- T & , 432 180mg# #7#L

o, HEEHRY.

'"H-NMR (400 MHz, CDCl,) § 6.66 (1H, d, J = 8.5 Hz), 6.95-7.01 (1H, m),

7.13-7.22 (7TH, m), 7.23-7.40 (12H, m), 7.26 (1H, d, J = 8.5 Hz), 7.40 (1H, d,

J =16.6 Hz), 8.19 (1H, d, J = 16.6 Hz).

R #4415
3-[(E)-2-(-REX)- T3 B -1 H-wkek - [4,3-b) -7 -5- F A

R 5 RAHI16PTE RN T ik, B4 H & 54641414752 69180mg
FPRLT3-[(E)-2-(3- RER)- T A ]-1- = K F -1 H-w 5 [4,3-b] 17 -5-F
M, A360mgtiirtiiadh, HREFEMK.
'H-NMR (400 MHz, CDCl;) é 7.00-7.06 (1H, m), 7.35-7.40 (2H, m),

7.40-7.45 (1H, m), 7.47 (1H, d, J = 16.9 Hz), 7.72 (1H, d, J = 8.5 Hz), 7.95
(1H, d, J = 8.5 Hz), 8.25 (1H, d, J = 16.9 Hz).
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x #5416
3-[(E)-2-(3-RAEAL)- T A ]-1H-7tme 51 [4,3-b]-"1"R-5- F 8%

AL LB TR X F ik, BitsE60mghy3-[(E)-2-G-RAEL)-
LK |- 1 H-sle 57 [4,3-b ]2 -5-F A, 5 2|36mgti47 et , AR ER
x.
"H-NMR (400 MHz, DMSO-d) 6 7.14 (1H, bt, 8.5 Hz), 7.44 (1H, dt, 6.2, 7.7
Hz), 7.50 (1H, bd, 7.7 Hz), 7.57 (1H, bd, 8.5 Hz), 7.61 (1H, d, J = 16.6 Hz),
8.09 (1H, d, J = 8.8 Hz), 8.14 (1H, d, J = 8.8 Hz), 8.19 (1H, d, J = 16.6 Hz),
13.07 (1H, bs), 13.68 (1H, bs).

#& E241417
3-82-1 H-vit ™ 5 [4,3-b]FlboE

vh b &) & 3641206 K008 F i, J89.5gh) N-AE3% 30 B I B 5 Sg# 1 H-
e 5 [4,3-b] R L, FFE3]5.9g8 4TS, AR ER K.
'H-NMR (400 MHz, DMSO-d¢) 6 7.43 (1H, dd, J = 4.2, 8.2 Hz), 8.00 (1H,
dd, J =1.3, 8.2 Hz), 8.53 (1H, dd, J = 1.3, 4.2 Hz), 13.64-13.83 (1H, bs).

#| & £ 1418
3-A.1- = K F X 1H-e 5 [4,3-b] 2

A 54| & 24622 KM 7%k, BB EEARH417/F3) 6
5.9g#93-Ak-1H-"tto4 5 [4,3-b]7°%, 1R E10.7g89 47 A%, AR ERK.
"H-NMR (400 MHz, DMSO-dg) 6 6.56 (1H, dd, J = 1.2, 8.7 Hz), 6.96 (1H,
dd, J = 4.3, 8.7 Hz), 7.15-7.22 (6H, m), 7.25-7.35 (9H, m), 8.53 (1H, dd, J =
1.2, 4.3 Hz).

#| & £ 3%51419
3-(F-2-2%)-1-=Z XK F X -1H-wbod 5 [4,3-b]H52
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A RANTF # & £ 64119469 F X, 8142 LHH)4184F 2] 49731 mg 4y
3-8t-1- Z K P K1 H-otH 54,3-b] 2 A2340mg #92- B BE, #2)210mgH)
ALY, AR ERK.

BB G5 & ERHIN TLAEE.

341420
5-R-3-F-2-A-1H-stbod H-[4,3-b] "€

B 5§ & RABIAPTERMEG F ik, REBHEEHE5)4197F25]45210mg
893-(F-2-2)-1-Z XK F X -1 H-slbr [4,3-5]0=25 , A2mLEA W FRE
R FERTFT N0 BEBLRIF A & #] & L5128 AT K X085 k4L
¥, 3 60mgtinRi oY, HAXFENK.
"H-NMR (400 MHz, CDCL;) § 7.38 (1H, d, J = 8.9 Hz), 7.48-7.55 (2H, m),
7.83 (1H, d, J = 8.9 Hz), 7.85-7.90 (1H, m), 7.97 (1H, d, J = 8.9 Hz),
8.01-8.06 (1H, m), 8.52 (1H, dd, J = 1.8, 8.9 Hz), 9.08 (1H, d, J = 1.8 Hz).

#|& Lk p1421
5-R-3-(B-2-2)-1-Z X F X -1H-wbrk 5 [4,3-b] 7

B 5 )& R EH12287 R RN 5 ik, BRI 556442073 2] 49170mg
5-#-3-(F-2-X)-1H-wk= 3[4,3-b]72, 1F3|340mgtd 17804049, HAE
XK.
'H-NMR (400 MHz, CDCL) § 6.56 (1H, d, J = 8.7 Hz), 6.94 (1H, d, J = 8.7
Hz), 7.22-7.28 (6H, m), 7.28-7.36 (9H, m), 7.44-7.52 (2H, m), 7.81-7.85 (1H,
m), 7.87 (1H, d, J = 8.7 Hz), 7.97-8.03 (1H, m), 8.38 (1H, dd, J = 2.0, 8.7 Hz),
9.08 (1H, d, J = 2.0 Hz).

#| & £ #5422
3-(F-2-2)-1-Z X F X -1 H-vit w4 H[4,3-b] 12 -5- A
H280mg#y5-R-3-(F-2-K)-1- Z K F A 1H- otk 5 [4,3-0 ho2 B M T
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SmLY¥ X, #A73mgiTE4. 180ul4) —RKEREA. 100mgh2,2°-3 (=
FEBE)-1,1-BE R f56mghy = (= L F £ A4 H £100°C FH 1.5
DEF., HRREERAHNETER, RABH, FAERLAHFASHLEE
kA03mL SNEBFAEZRTHRHFUIE . GATFREERT MAKR
SAKER, ALBRIEBER, KANERKEEFARBETR., XL
BRI &R AR (TR LA T=1:3), FF]220mgt)4F
M, HARLERK.

"H-NMR (400 MHz, CDCl;) 6 4.47-4.63 (2H, bs), 6.25 (1H, d, J = 9.1 Hz),
6.43 (1H, d, J = 9.1 Hz), 7.24-7.33 (15H, m), 7.39-7.48 (2H, m), 7.78-7.82
(1H, m), 7.83 (1H, d, J = 8.8 Hz), 7.92-7.96 (1H, m), 8.36 (1H, dd, J = 1.6,
8.8 Hz), 9.06 (1H, d, J = 1.6 Hz).

#] &5 3661423
AT BR[3-(B-2-25)-1-Z K F X-1H-oib 5 [4,3-b o2 -5- 2 | B Ak
F20mgty3-(F-2-K)-1-Z K F -1 H-vhod 5 [4,3-b e -5- R B in iR T
3mLF R AERFRA20u = THEA10uGRAEELR, BE—%
R. LB BERF AN KB R 4KER, A LB UBERF ALK
FRBRGAT IR, R K BA B AR &R H AW (LB T ES: Ti=1:4),
RE20mgty A7 LeH, HALERK,
'"H-NMR (400 MHz, CDCl;) 6 0.88-0.95 (2H, m), 1.03-1.12 (2H, m),
1.57-1.65 (1H, m), 6.64 (1H, d, J = 9.4 Hz), 7.23-7.33 (15H, m), 7.42-7.51
(2H, m), 7.80-7.86 (1H, m), 7.86 (1H, d, J = 8.4 Hz), 7.92-7.98 (1H, m), 7.96
(1H, d, J = 9.4 Hz), 8.35 (1H, dd, J = 1.8, 8.4 Hz), 8.45 (1H, bs), 9.01 (1H, d,
J=1.8 Hz).

% #6.41424
AR F B [3-(F-2-K)-1H-wtbw 5 [4,3-b] ko2 -5- 24 | Bh Ak
W& KAEF23F 2 G20mgH R AR FERE-B2-K-1-ZXFLE
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-1H-"t 51 [4,3-b] ko -5- 2 ) Bk, @it Al & KB 16 578 FARK F ik AR
¥, F29.1mgt A7 s%, AR EHK.

'"H-NMR (400 MHz, CD;0D) & 0.89-0.95 (2H, m), 1.00-1.15 (ZH, m),
1.96-2.04 (1H, m), 7.45-7.54 (2H, m), 7.84-7.90 (1H, m), 7.93 (1H, d, J = 8.9
Hz), 7.97 (1H, d, J = 9.2 Hz), 7.97-8.03 (1H, m), 8.25 (1H, d, J = 9.2 Hz),
8.49 (1H, dd, J = 1.9, 8.9 Hz), 9.11 (1H, s).

& £ 51425
2-A-4-F 3K -5-FH e

#71.0g892- R K -4-F A5 X ekeZ 49 10mL AR FIRIEAR T, TR T
MANL.SmL B AREEF RAB, AREBE TR0, REFHEE80°CH
s R B2 AR AR T R s i A IR AR 6 i Ae
(LB T BS: E Tlt=1:20), fFZ|897TmgtItrfiitd, AR ELS.
"H-NMR (400 MHz, CDCl;) § 2.58 (3H, s), 7.77 (1H, s), 8.90 (1H, s).

#\& 5L2641426
6-7t-4- T oo -3- 2 e

) 1.76g 449 2-Ak-4-F J -5- 78 J it =2 69 7.0mL R 2k B A= 7.0mL T 8RR
¥, 2R FMAG632gt RAHADFFE100°CTH 4T, SIERE
TiRE, MASNARFAAKERBIERT ABMME, KREERA KT
SRR AR LR REY. BROHVER LKABRETFRAXL
B, 1F3\89TmgyiFH A, AR EAFELS.
'H-NMR (400 MHz, CDCl;) § 2.10 3H, s), 3.61 (2H, bs), 7.33 (1H, s), 7.80
(1H, s).

# & L4k 5]427
N-(6-8-4- F K opkmg -3- X)) LBLAR
B 55 & L8176 £ F ik, BB H L LHH426452) 4
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1.55g846-7R-4-F Jotbow -3- K B, 1F3|1.68ghyi7HibaY, HRELER.
"H-NMR (400 MHz, CDCl) 6 2.21 (3H, s), 2.22 (3H, s), 6.89 (1H, bs), 7.56
(1H, s), 8.62 (1H, s).

%&£ E41428
1-(5-Bh-vbod 3 [3,4-c] 172 -1-X) THR

B 5§18 R 1408578 EG F ik, BT 2 1.68g4IN-(6-34-4-F 4
eE-3-K) TR, 2)1.58g0 RS, ARELL.
'"H-NMR (400 MHz, CDCl;) é 2.80 (3H, s), 8.10 (2H, d, J = 0.8 Hz), 9.56
(1H, t, J = 0.8 Hz).

#1& F 341429
1H-vtt7 FF[3,4-c] 0o -5-F B

-4 & 55 36 514284F 5] 496.40g 49 1-(5-B-wb ok 3£ [3,4-c] o2 -1- 1) T FA.
5.24g 8 RALF F22.58g 45 w9 (= R A B4)42(0) 49 70mL V,N-—F X ¥ BLAR &
FRAEACCHIE2LR, BESRAKRIEHE, FEdAFL AR
M, RRRR A bafeBibkFfotbfe i KLk, RERAAKMBETER. &R
RBER, R iR &y B (LB LB E T5=1:10-1:1),
53)2.78gt9 7ML, AR ELSR.
'H-NMR (400 MHz, CD;OD) 6 8.34 (1H, d, J = 0.8 Hz), 8.38 (1H, d, J = 0.8
Hz), 9.09 (1H, t, J = 0.8 Hz).

#&-5£3641430
3-B-1 H-stbodt 5[3,4-c) "R -5- F B

HBH L LAPI060F %, |2.78g8 1H- 5 [3,4-c] 2 -5- F i,
FE|589g ) AR H (IR BN N-— F LT BLE), ARELH.
"H-NMR (400 MHz, CD;0D) 6 8.08 (1H, d, J = 0.8 Hz), 9.05 (1H, t, J = 0.8
Hz).
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#& £ #4431
3-At-1-Z R P A -1H-wbt H[3,4-c] 072 -5-F A

#15.8g 44 3-8t -1 H-wtto 7 [3,4-c] 72 -5-F i 49 70mL — R FRER T,
EBTMALImML=FAA TEE. 24g8 W E T Ea4F12.0g89 =X
¥RARIFANBEE THE—KR., HEREL, A UBRTEHRS, KREA
b e RAL S et B KRR IR R KARBREE T R, AAEA, il
it A G EG S B (LB LB E TR=1:10), F3|5.2g6947A01L4
¥, HRELHN.
'"H-NMR (400 MHz, CDCL) é 7.10-7.15 (6H, m), 7.27-7.36 (9H, m), 7.60
(1H, d, J = 1.2 Hz), 7.84 (1H, d, J = 1.2 Hz).

#& £ H#hH1432

3-[(E)-2-(3-REXK)- TH K]-1-Z XK F -1 H-#"2 - [3,4-c] 172 -5-F A
871.0g 49 3-82-1- = X F -1 H-vlb o 3 [3,4-c] o2 -5- F BF, 32F8 5264

19489 % ik, 1F2|326mgtd47Miad, HRELFH.

'"H-NMR (400 MHz, CDCl;) § 6.98-7.04 (1H, m), 7.15-7.36 (20H, m), 7.73

(1H, d, J = 1.2 Hz), 8.30 (1H, d, J = 1.2 Hz).

k341433
3-[(E)-2-(3- R E£)- T & )-1 H-vtbod - [3,4-c] k2 -5- F 8%

Wy 4 & 52 4143245 2] 44 8Tmg 893-[(B)-2-B- A X L)-TH A ]-1- =X F
B LH-ork (3 4-c]HoR-5-F i, BB LS 163 Z KT ARATRRY,
FEBRABITH FERE, HFES5SmetiiFMeH, hXFELS.
"H-NMR (400 MHz, DMSO-d) 6 7.11 (1H, td, J = 8.0, 2.0 Hz), 7.42 (1H, dd,
J = 14.4, 8.0 Hz), 7.57 (1H, d, J = 8.0 Hz), 7.58 (1H, d, 16.4 Hz), 7.69 (1H, d,
J=10.4 Hz), 7.79 (1H, d, J = 14.4 Hz), 8.89 (1H, d, J = 1.2 Hz), 9.07 (1H, s).
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#) &£ 341434
2-F R -5-(F-2-A)-4- T AR D Hrhed - 3- KB

HA5 A #) & £ 51404 F 7] 4R1F 2] 69600mg & 2-F K -5-(2-F A)-2H-wk
o 3K A AT 15mL LB/0.5mLK 35 BR 49 IRA-EA F A KSR I T F
Ae340ple AR KA B, HLR BB R ENIRREMKERFTERT
B2 9 -, FEBHEVLEIFA Rk, AIERABSETIR, REEHHF
Wi AR G LB (LB LB TR=3:7), #F2|440mgh) #7104
B, HLAFELRER.
"H-NMR (400 MHz, DMSO-d¢) é 5.24 (2H, s), 7.26-7.31 (3H, m), 7.33-7.38
(2H, m), 7.51-7.58 (2H, m), 7.92-7.96 (1H, m), 7.97-8.01 (1H, m), 7.99 (1H, d,
J = 8.8 Hz), 8.26 (1H, dd, J = 1.6, 8.8 Hz), 8.57 (2H, bs), 8.88 (1H, s).

#1& £ H1435
2-F -5 (FR-2-K)-2H-whmk -3 4- — B

N 4] & 55 365143445 2] 49 200mg 19 2-F K -5-(F-2-£)4- B AKX 2H-1
w3 R RA AR T T BE/e9 S ek 4 RASEA, AmA100mgh4Esk S R AR
TAFTREETHALI, R EERE T IR AL RN, 72
190mg8y #FRILeH, A R-AFEARE &,
"H-NMR (400 MHz, DMSO-d¢) 6 3.45 (2H, bs), 4.77 (2H, bs), 5.16 (2H, s),
7.19 (2H, d, J = 7.1 Hz), 7.22 (1H, t, J = 7.1 Hz), 7.30 2H, t, J = 7.1 Hz),
7.41 (1H, bt, J = 7.9 Hz), 7.45 (1H, bt, J = 7.9 Hz), 7.82 (1H, d, J = 8.8 Hz),
7.83 (1H, d, J = 7.9 Hz), 7.86 (1H, d, J = 7.9 Hz), 8.05 (1H, dd, J = 1.6, 8.8
Hz), 8.38 (1H, dd, J = 1.6 Hz).

#1& %£41436
1-F K-3-(F-2-X)-1H-" = 53,4-b] st

#%190mg#92-F K -5-(F-2-2)-2H-wkrd -3 4- — 5T 10mL F 8§, /m
A100p18540% L —BER B R FFE TR FHRIS DI, Wi R EERAL K

221



03812475.0 oW B FE217/510;

LB LB A #tAT B, EBHMEFAKEE. HIERRBETE,
AREBER AL ARE EEENERD (LR TE: Ti=1:5), $%/180mg
HARRAS Y, HERERK,

'H-NMR (400 MHz, CDCL;) 6 5.80 (2H, s), 7.26-7.36 (3H, m), 7.42-7.47 (2H,
m), 7.48-7.55 (2H, m), 7.85-7.90 (1H, m), 8.02 (1H, d, J = 8.4 Hz), 7.99-8.04
(1H, m), 8.53 (1H, d, J = 2.1 Hz), 8.55 (1H, dd, J = 1.7, 8.4 Hz), 8.70 (1H, d,
J =2.1 Hz), 9.08 (1H, s).

#4437
3-F-2- K 1 H-wh=e 5 [3,4-b] 7%

F5) & £ 7645]4364F 2] 49 50mg 49 1-F -3-(F-2-2)-1 H-sk=L 5 [3,4-b]
R Ao 1.0g 44 o 2k BR 3 69 A £ 200°0Cm 24/ B, b R B R A 47
E2XER, ERXFCUBRUBZ AT, FALBTEBER, $AIEAK
PR AABRAE T IR, REBEN BT EHEBRAN (T TES:
Tx=3:7), FE2mghiir o, HEREHK.
'"H-NMR (400 MHz, DMSO-d¢) & 7.52-7.59 (2H, m), 7.93-7.98 (1H, m),
8.02-8.07 (1H, m), 8.06 (1H, d, J = 9.0 Hz), 8.50 (1H, dd, J = 1.4, 9.0 Hz),
8.67 (1H, d, J = 2.0 Hz), 8.78 (1H, d, J = 2.0 Hz), 9.06 (1H, s), 14.27 (1H,
bs).

#]& £ #4438
N-[2-7F K -5-(3-2-%)-4- T A X 2 H-wtte -3- 2 R )-maronamicBk 788
44 & K 4143447 2] 49200mg 9 2-F K -5-(BR-2-R)-4- B A5 £ -2 H-wik
s 3- R BIEME T 10mLY £k, mA300u8) = TEF270u RERX TR
LREHATZETHHE—ER, FiERAEREK LR LEZ F#HTH
Be. FBAVEFARGEE. ANERARBRETR, RALENAETAR
R EELNERW(TERTE: TH=3:7), F22100mes+78Lo%, H&
&4k 5.
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'H-NMR (400 MHz, DMSO-ds) 6 1.19 (3H, t, J = 7.3 Hz), 3.61 (2H, s), 4.14
(2H, q, J = 7.3 Hz), 532 (2H, s), 7.27-7.38 (5H, m), 7.53-7.61 (2H, m),
7.95-8.00 (1H, m), 8.02-8.06 (1H, m), 8.03 (1H, d, J = 8.7 Hz), 8.17 (1H, dd,
J = 1.4, 8.7 Hz), 8.72 (1H, bs), 11.02 (1H, bs).

#1-& £ #%.41439
1-F R -3-(F-2-2)- 1 H-r 5 3 ,4-b] R -5-F L.

F ) - 55 36 4) 4384F 2] #9 50mg 49 N-[2-F X -5-(F-2-K)4- B A X 2H-

sthed 3% R ]-maronamic R ESIEAE TSmLW £k, e A30mg F BE44
(28%)4) F BRIE R IFAES0CCTF HEFH105-4F. WL R BIER AN LB A LB
LB Z 8 #AT B, EBRAMEHAKLE. AIERMRBETR, RE
B FFE A &R RN (CRRTE: TE=1:1), F2)22mgH 1784
ad, HhEEEHK.
"H-NMR (400 MHz, DMSO-d;) 6 5.38 (2H, s), 7.24-7.31 (3H, m), 7.31-7.36
(2H, m), 7.50-7.56 (2H, m), 7.90-7.95 (1H, m), 7.99-8.04 (1H, m),8.02 (1H, d,
J = 8.8 Hz), 8.21 (1H, bs), 8.39 (1H, dd, J = 1.4, 8.8 Hz), 8.91 (1H, d, J = 1.4
Hz).

#1& £ #4440
1-F K-3-(F-2-X)-1H-wb o 3[3,4-b] hfe-5-F B 77 B

F20mg#y1-F 2 -3-(F-2-2)-1 H-wthod 7+[3,4-b] 7t 5-5- F BLE AR F 5mL
N,N-=F X F BB, mA10mgsy BB 4720 F 2ot £ T8 FHE3
. WiE BRI R AR KA LB LB ) AT 4 BL . EBURHLEH A Kk,
FHE R ARBRAETIR, RABANFBiLadikE EEsBEL N (TBRTE:
Ti=1:10), #F220mgirALe%, HLEH K.
'H-NMR (400 MHz, CDCL) 6 4.07 (3H, s), 5.65 (2H, s), 7.25-7.36 (3H, m),
7.40-7.44 (2H, m), 7.45-7.52 (2H, m), 7.82-7.87 (1H, m), 7.93 (1H, d, J = 8.5
Hz), 7.96-8.01 (1H, m), 8.27 (1H, s), 8.48 (1H, dd, J = 1.5, 8.5 Hz), 8.97 (1H,
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S).

%4441
3-F-2-A -1 H-#ho 5 [3,4-b] PHbs-5-F Bf

A5 ARG TITEEMAF &k, BEALEHE LA 44073 2] 84
150mg 89 1-F &-3-(F-2-2)-1 H- L H[3,4-b] e B-5-F BL T B8, 75%]54mg
AT, AHFEAFER K.
'"H-NMR (400 MHz, CD;OD) é 7.52-7.58 (2H, m), 7.88-7.93 (1H, m),
7.93-7.99 (1H, m), 7.98 (1H, s), 8.00 (1H, d, J = 9.1 Hz), 8.24 (1H, d, J = 9.1
Hz), 8.72 (1H, bs).

41442

R 5 LRBIA4PT IR XN T ik, W RABITRE] 693-3-REK)-1H-1k
o 5 [4,3-b] P -5-F BR fe R 6 B AT 48 4, 15 3] 36 41443-446 65104
.

Sk #.41443
3-(3- A EE)-1 Hovthm F[4,3-b) bR -5-F B R A T B A T A -Bhik
MS (ESI) m/z 314 MH"

5% 364444

3-(3- R K)-1 H-vt= 5 [4,3-b] whog -5- F B (1-RA FBLA-T )-8l
"H-NMR (400 MHz, DMSO-d) é 1.44 (3H, d, J = 7.5 Hz), 4.99 (1H, dq, J =
7.5 Hz), 7.28 (1H, dt, J = 2.4, 7.9 Hz), 7.27 (1H, bs), 7.59 (1H, dt, J = 6.0, 7.9
Hz), 7.64 (1H, bs), 8.13 (1H, bd, J = 9.0 Hz), 8.25 (1H, bd, J = 9.0 Hz), 8.29
(1H, dd, J = 2.4, 10.5 Hz), 8.39 (1H, bd, J = 7.9 Hz), 8.83 (1H, d, J = 7.5
Hz).

MS (EST) m/z 328 MH"
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5 #4445

3-(3- B R L)-1H-sb 7 5 [4,3-b] ko2 -5- F B (1-RA FBEA2- B AT X)-%
B

"H-NMR (400 MHz, CD;0D) § 3.95 (1H, dd, J = 4.7, 11.2 Hz), 4.05 (1H, dd,
J=4.4,11.2 Hz), 4.66 (1H, bt, J = 4.7 Hz), 7.14 (1H, dt, J = 2.6, 8.6 Hz), 7.56
(1H, dt, J = 6.0, 8.0 Hz), 8.16 (1H, d, J = 8.8 Hz), 8.22 (1H, d, J = 8.8 Hz),
8.23 (1H, bd, J = 10.5 Hz), 8.47 (1H, bd, J = 8.6 Hz).

MS (ESI) m/z 344 MH"

5 #6.471446

3-(3- K X)-1H-#oe 5 [4,3-b] 1R -5-F B (1-RA T A 2- KA - T £)-8t
23

"H-NMR (400 MHz, DMSO-dg) 6 3.15 (1H, dd, J = 8.4, 13.9 Hz), 3.22 (1H,
dd, J = 5.5, 13.9 Hz), 4.66 (1H, dt, J = 5.5, 8.4 Hz), 7.16 (1H, bt, J = 7.4 Hz),
7.23 (2H, bt, J = 7.4 Hz), 7.23 (1H, bs), 7.30 (1H, dt, J = 2.8, 7.9 Hz), 7.38
(2H, d, J = 7.4 Hz), 7.60 (1H, dt, J = 6.2, 7.9 Hz), 7.66 (1H, bs), 8.04 (1H, bd,
J =9.0 Hz), 8.20 (1H, bd, J = 9.0 Hz), 8.29 (1H, bd, J = 10.5 Hz), 8.36 (1H,
bd, J = 7.9 Hz), 8.63 (1H, d, J = 8.4 Hz).

MS (ESI) m/z 404 MH"

% 34447

5 KAGIA4FT B NG F ik, & FEAF4034F 2] 843-(FE-2-K)-1H-1b
5 [3,4-c]"R -5-F B Ao Bl 9 B b AT 48 4, 133 £ 364)448-451 86944
.

k3641448
3-(FR-2-K)-1H-vitn4d H-[3,4-c] "o -5- F 8% 3R A A Bh Ak
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MS (ESI) m/z 329 MH"

% 3451449
3-(B2-£)-1H-stb ok 5 [3,4-c| o2 -5- T 8% (ok -2 2 O 2 ) B Ak
MS (ESI) m/z 369 MH"

% #471450

3-(F-2-K)-1H-7t e 3 [3,4-c] o2 -5- F BL[(1S)-1- B XA TR 2-F A B 4|8t
&

MS (ESI) m/z 375 MH*

5 3641451
3-(F-2-K)-1H-# 5 [3,4-c] o -5- F BE[(15)-2-B & -1- KX T A |8t
MS (ESI) m/z 409 MH"

k#4452

AL LRSI E RN F ik, & R#4614167F 2] 693-[(E)-2-G-AXK
A)- TR )-1H-m 51 [4,3-5] 0o -5- F B Ao R ) WY Rt AT 48 4, 433 525
#1453-463 89444

% #41453
3-[(E)-2-(3-RFKE)-TH A -1 H-wbo 5 [4,3-b]-"2-5- F 8L 31 5 A BLAE
MS (ESI) m/z 323 MH"

% 341454

3-[(E)-2-(3- RAEK)- TH &) -1H-w " 5 [4,3-b]- 22 -5- F B (kv -2- A F
A)-Bie

MS (ESI) m/z 363 MH"
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% 7641455

3-[(E)-2-G- K £)- T A -1 H-wm 5 [4,3-b]-H7R-5- T (79 Sk o-2-4
7 5)-Bu

MS (ESI) m/z 367 MH"

% 241456

3-[(E)-2-G3- B K K)- T K -1 H-otkmd 5 [4,3-b]- R -5-F BR(2- T Bt R -
TA)-Brik

MS (ESI) m/z 368 MH"

% 51457

3-[(E)-2-G3- B EA)- T K- H-ttod 3 [4,3-b]-7-5- F B (1-2 A F -2-
AR 5)-BE

MS (ESI) m/z 369 MH"

5% #4458

3-[(E)-2-(3- B K &)- T3 & -1 H-tk w4k 5 [4,3-b] L5 -5- F B Q-2 A1-F K-
T 3)-Bik

MS (ESI) m/z 403 MH"

% #.41459

3-[(E)-2-(3- R ) T3 A -1 H-t o 3 [4,3-b]- 7K -5- F B (g -3- K F
X)-Beik

MS (ESI) m/z 374 MH"

% 3641460
3-[(E)-2-G3- X £)- T3 A -1 H-vtk o 5 [4,3-b]- "R -5- F B (F 4 -2- K F
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#)-Bik
MS (ESI) m/z 379 MH"

& 41461

3-[(E)-2-3- B AR )- TH £ -1 H-wtkmk S [4,3-b] - R-5- F B (1- fmﬁd? BtA
2-F A -TE)-BRE

MS (ESI) m/z 430 MH"

#4462

3-[(E)-2-(3- REA)- T K -1 H-nb 5 [4,3-b) - -5- F BR(1-RA F X
2-FA-TA)-BUE

MS (ESI) m/z 370 MH"

5% 3641463

3-[(E)-2-G3- R &) T & -1 H-nit 5 [4,3-b] -7 -5- F B (1-RA T mek-
TA)-BuiE

MS (ESI) m/z 354 MH"

5= #%.41464

AL L plaapT R KA F ik, K FHA143377 2] 693-[(B)2-(G-RE
- TR A -1 H-lm 56 [3,4-c] o -5- F A Rl 4 e ATHE &, 3|5k
$51465-469 6915 .

5 3641465
3-[(E)-2-3- B EL)- T & -1 H-otm 5 [3,4-c] 7R -5- T B3R A A BLAE
MS (ESI) m/z 323 MH"

FE #4466
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3-[(E)-2-G- FuE £)- T K ||-1 H-thod 5 [3,d-c]-oboe -5- F B (R wh-2- K F K
BLAE
MS (ESI) m/z 363 MH"

E #1467

3-[(E)-2-(3- KK )- T & -1 H-st o 5 [3,4-c]- "7 -5- F B [(19)-1- 2 A F
E-2-F R AKX BLE

MS (ESI) m/z 369 MH"

5 #.41468

3-[(E)-2-(3- R K )- T A -1 H-vtb e 5 [3,d-c]- P22 -5- F B [(15)-2- 52 5 -1-
FET KB

MS (ESI) m/z 403 MH"

% 3641469

3-[(E)-2-(3- B K )- T3 2 -1 Hovtbmdk 3 [3,4-c] -2 -5- F BR[(15)-1-R A F
Bt AR B

MS (ESI) m/z 354 MH"

% #%41470

A b A BIA4FT R KA T ik, RHEH14054F 2] 693-(R-2-F)-1H-L
o - [3,4-b] P2 -5- T B Fo R F) 49 R HAT SR A, 15 3] £ HE41471-47789 108
.

EHA471

3-(F-2-£)-1H-sbe 5[3,4-b] b2 -5- F BR IR R R Be i
MS (ESI) m/z 329 MH™

235



03812475.0 o B 5E225/510

L #451472
3-(E-2-2)-1H-hek 5 [3,4-b] 7102 -5- F BE (ok h-2- K F 2)-Be e
MS (ESI) m/z 369 MH"

F #4473
3-(B-2-2)-1 H-shnk - [3,4-b] L2 -5- F BR (W9 Sk h-2-4 F A)-Buik
MS (ESI) m/z 373 MH"

E4]474
3-(BA-2-%)-1H-wbek 5[3,4-b| 72 -5-F BR(2- LB AR RAE- T K)-BLik
MS (ESI) m/z 374 MH"

FEHH)475
3-(F-2-3)-1H-7be 5 [3,4-b |22 -5- F BR (Pbm2 -3- 2K F 25)-BhAk
MS (ESI) m/z 380 MH"

3451476
3-(B-2-2)-1H-bo 5 [3,4-b] P2 -5-F BR(1- 2 X F A -2-F X-R5K)-BLAE
MS (ESI) m/z 375 MH"

LA 477
3-(F-2-2)-1H-vto 5 [3,4-b] P72 -5- F BR (E-2- K F X)-Btik
MS (ESI) m/z 385 MH"

% #41478
ok wf-2- F B [3-(B-2-2)-1 H-vtbrd 5 [4,3-b] B -5- K | B i

A5 #& F G423 PR KM F ik, EFEEHE5]142275 2] 6920mg
843-(F-2-2)-1-= X F & -1 H-vtb o H[4,3-b) o2 -5-F e ok b -2- F BLER
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B, 8% AL LAB1657E RN F mBARD, F2]10.3mghi7 044,
AHEAEE LR,

"H-NMR (400 MHz, CD;0D) 6 6.69 (1H, dd, J = 1.9, 3.5 Hz), 7.39 (1H, dd,
J = 0.8, 3.5 Hz), 7.46-7.54 (2H, m), 7.81 (1H, dd, J = 0.8, 1.9 Hz), 7.86-7.90
(1H, m), 7.95 (1H, d, J = 8.5 Hz), 8.02-8.05 (1H, m), 8.05 (1H, d, J = 9.5 Hz),
8.34 (1H, d, J = 9.5 Hz), 8.47 (1H, dd, J = 1.5, 8.5 Hz), 9.10 (1H, s).

k#1479

N-[3-(F-2-%)-1H-"tt»k 5[4,3-b| o2 -5- K | TLBEA:
#20mg#93-(F-2-24)-1- = K F X -1 Hootbwk 5 [4,3-b] ko2 -5- M fe LB

o BB EHAGAI8T R XM F %, 1FE|9.4mgtyiFMLeH, HREL

A4 .

"H-NMR (400 MHz, CD;0D) § 2.24 (3H, bs), 7.45-7.53 (2H, m), 7.85-7.89

(1H, m), 7.93 (1H, d, J = 8.7 Hz), 7.96-8.00 (1H, m), 7.98 (1H, d, J = 9.1 Hz),

8.27 (1H, bd, J = 9.1 Hz), 8.48 (1H, dd, J = 1.6, 8.7 Hz), 9.10 (1H, s).

% #1480
N-[3-(3-2-3)-1H-7b"4 3 [4,3-b] o2 -5- 2 | -2-(CE%-2- K ) LBLAR

#20mg ) 3-(F-2-2)-1- = X F A -1 H-wbe 5 [4,3-b] o2 -5- L B fo 27K
B LBR, AL RRPIT8HTE R F ik, FE11.6mgH 4= L%, H
ELH.
'"H-NMR (400 MHz, CD;0D) 6 4.06(2H, s), 6.99 (1H, dd, J = 3.6, 5.1 Hz),
7.07 (1H, dd, J = 1.2, 3.6 Hz), 7.31 (1H, dd, J = 1.2, 5.1 Hz), 7.46-7.54 (2H,
m), 7.86-7.90 (1H, m), 7.94 (1H, d, J = 8.5 Hz), 7.97-8.03 (1H, m), 7.99 (1H,
d, J = 9.1 Hz), 8.28 (1H, d, J = 9.1 Hz), 8.49 (1H, dd, J = 1.7, 8.5 Hz), 9.11
(1H, s).

53641481
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3-(3-2-28)-1 H-vttok 5 [4,3-b] o -5- K

W) & 42243 5] 4 15mg 49 3-(B2-2)-1- = X F A -1H-4 5
[4,3-D]H7R-5- A Al B £ A4 16578 UK F R RATHRY, FE]7.1mg
AR Y, ARMRELR.
IH-NMR (400 MHz, CD;0D) 6 6.79 (1H, d, J = 9.1 Hz), 7.44-7.52 (2H, m),
774 (1H, d, J = 9.1 Hz), 7.84-7.88 (1H, m), 7.93 (1H, d, J = 8.7 Hz),
7.93-7.97 (1H, m), 8.32 (1H, d, J = 8.7 Hz), 8.86 (1H, bs).

%\ &5 36141482
3-[(E)-2-G- AR L)-THA]1-Z R F K- 1H-bo 5 [4,3-b] 1

3] & 52 36451 4181 2] 9 1.95g 49 3-8-1- = R F K -1 H-wttmk 5 [4,3-b] vk
w Fo k] & L 44113743 3] 49 1.0g892-[(E)-2-3-REL)- TH K]-44,55-9 F
AN32] =R LMEREIR, AEAGI194PT R KB, F2]730mgh
RIS, ARERK.
'H-NMR (400 MHz, CDClL;) 6 6.62 (1H, dd, J = 1.0, 9.0 Hz), 6.92 (1H, dd, J
= 4.5, 9.0 Hz), 7.04 2H, t, J = 8.7 Hz), 7.21-7.32 (15H, m), 7.38 (1H, d, J =
16.7 Hz), 7.57 (2H, dd, J = 5.2, 8.7 Hz), 8.15 (1H, d, J = 16.7 Hz), 8.53 (1H,
dd, J = 1.0, 4.5 Hz).

%] & £ 41483

3-[(E)-2-3-REA)- TH £ )-1-Z K T R-1H-w 5 [4,3-b] 7R -4- RALH)
W51 5 5 5148215 5) 19 470mg 84 3-[(E)-2-G- AR A)-TH A )-1-= X

W 3k 1 H-vtho 3[4,3-b] o Fr216mg i 1H] ALK F B8R, vA K AT 41 &K 641

4845 REE, F3)210mgty #=fius-4h, AHREHRY.

'H-NMR (400 MHz, CDCLs) § 6.21 (1H, d, J = 8.7 Hz), 6.76 (1H, dd, J = 6.0,

8.7 Hz), 7.02 (2H, t, J = 8.8 Hz), 7.16-7.23 (6H, m), 7.28-7.35 (9H, m), 7.46

(1H, d, J = 16.5 Hz), 7.53 (2H, dd, J = 5.6, 8.8 Hz), 8.03 (1H, d, J = 16.5 Hz),

8.06 (1H, dd, J = 6.0 Hz).
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3 #4484
5-§-3-[(E)-2-G-RFE£)- THA]-1H-H L 5 [4,3-b] %K

W) &5 A 514831F 2 49 210mg 8 3-[(E)-2-(3- R EXK)- TH A-1- =%
W R 1 Hontrd H[4,3-b] R A-F AR T SMLT K, BT RA240uE]
BBLR I BLEAR . B BRLE R T AR AR BR S KB, ) IR TER R IR,
F K ek I ARBRAE TR, RAEA B LA A & LARY(E THR:
LB LE=3:1), #FE75SmgtiREeH, AR EH K.
'H-NMR (400 MHz, CDCls) 6 7.08 2H, t, J = 8.7 Hz), 7.36 (1H, d, J = 8.9
Hz), 7.37 (1H, d, J = 16.4 Hz), 7.62 (2H, dd, J = 6.0, 8.7 Hz), 7.80 (1H, d, J =
8.9 Hz), 8.10 (1H, d, J = 16.4 Hz).

#] & £ 41485
3-[(E)-2-(3- B ER)- T A )-1- = X F A -1H-rk 5 [4,3-b] 1o -5- K e

H% 60mg 89 5-8.-3-[CE)2-G-RE X)L H A |- 1-Z X F X-1H-s 5
[4,3-b] o2 (3t 38 it 3 52 5 4 484 17 3| 49 5- R-3-[(E)-2-3- A XK F)- T
A -1 Horte 3 [4,3-b R B B4 & RG22 AT = KT ALK E) AL5H
& LG22 R LM F ik, AoRKRARELE, F2|40mgsy 17 H0Le
4, AERKEHRY.
'H-NMR (400 MHz, CDCls) § 4.53 (2H, bs), 6.21 (1H, d, J = 9.0 Hz), 6.40
(1H, d, J = 9.0 Hz), 7.02 2H, t, J = 8.6 Hz), 7.19-7.25 (6H, m), 7.25-7.32
(10H, m), 7.53 (2H, dd, J = 5.0, 8.6 Hz), 7.98 (1H, d, J = 16.5 Hz).

%4 5L 351486
3-3- AR E)-1-Z K F L -1H-wb e 5[4,3-b] 72 -5- 2 e

¥ #1& £ 53785 691.1g843-C-REK)-5-F-1- =X FEA-TH-w4
FH[4,3-bP0", A4 & THAGIA2PTRRMNG T HR KR RELE, 7
5|690mgt AR E A, HXFELH.
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'H-NMR (400 MHz, CDCls) & 4.40-4.65 (2H, bs), 6.22 (1H, d, J = 9.0 Hz),
6.40 (1H, d, J = 9.0 Hz), 7.18-7.25 (6H, m), 7.26-7.32 (9H, m), 7.35 (1H, dt, J
— 6.2, 8.2 Hz), 8.15 (1H, bd, J = 11.2 Hz), 8.18 (1H, d, J = 8.2 Hz).

5 3641487
3-3-FEL)-1H-E I (4,3-b]HE-5- K&

#3-- B K R)-1- 2R T A 1H-wibod i (4,3-b] PR -5- 2 A AT F
AHI68 i, AZRACBAE, #4BELC-MSHAL, FIFFMLE.
MS (ESI) m/z 229 MH"

5k 36451488

) & 52 6448675 2] 89 525 mg 49 3-(3- RE L) 1- Z X T A -1H-k¢
S [43-b| o5 A BB AETRE T, WMALSHLE RkE. WA
0.07Tmmol &4 7R Fl #4 BL £ A=0.07mmol 4§ = ZHEHF A TR TAE—ER. At
BUE AR T mA2mLAK. AImLLBCEER, FELARLTRARLREK
B, @A RAEAS T MA0SHL 70%E R LB R TRER, £
T A k1504, HBEARTEAARLRRERN. KARUERT
0.25mL N,N-—F & F8tA:, @it LC-MSst, 32 %KE41489-492 #4k
4.

5E 741489
7 E B B B [3-(3- BB )-1 H-whn 5 [4,3-b] ikt -5- K |- Bt
MS (ESI) m/z 297 MH"

% #4490

ok ol 2- B [3-(3- A Ak )-1 H-ottd FF[4,3-b] o2 -5- 25 |- BL&E
MS (ESI) m/z 323 MH"

240



03812475.0 oW B 5E230/510H

g 3641491
N-[3-3- R R)-1H-wtb 5 [4,3-b]"h"R-5- % |- LBLAR
MS (EST) m/z 271 MH*

5% 741492
N-[3-(3- R AEX)-1H-stb> 5 [4,3-b] Pk 2 -5- K | -2-(E%-2-K)- LBL AR
MS (ESI) m/z 353 MH"

5% 7641493

B 5 R AB488 AT KNG 7 ik, J&#] & 5K K H|4854F 3 693-[(E)-2-(3-
REL)TH R )-1-= X F A 1H-teod F[4,3-b| o2 -5- A B fn & AP BL R
B, BEBARYP FHITLC-MSEAL, 133 5£41494-497691L4-%).

5= 7641494
KA F B3-[(E)-2-(4- RFK)- TH X -1 H-v = 5 [4,3-b] PlbnE -5- 2 }-Bh A
MS (ESI) m/z 323 MH"

5% 7641495
"% if-2- T B {3-[(E)-2-(4- KK K)- T K -1 H-mtbrd 57 [4,3-b P17 -5- 2 ) - Bk
MS (ESI) m/z 349 MH"

% #.41496
N-{3-[(E)-2-(4- B K 3)- T K )-1 H-vtb = H-[4,3-b] b2 -5- 2 }- TBLAE
MS (ESI) m/z 297 MH"

3641497
N-{3-[(E)-2-(4- B H)- T KK )-1 H-nttek 5 [4,3-b] iR -5- 2 }-2-(E-2- X )-
TBLRE
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MS (ESI) m/z 379 MH"

#)& £ #4498
3-3-AEA)-1-Z X T L -1 H-whed 5 [4,3-b) 2 -5- F A

W4 & E 36432 1913.3g893-B-REK)-1- = X F X -1H-7b= 5
[4,3-b]°R -4- B AL 3 B H) & R HAHI SR, F3|11.9g69478106-W
L EARS @
IH-NMR (400 MHz, DMSO-d) 6 6.90 (1H, d, J = 9.0 Hz), 7.20-7.25 (6H, m),
7.31 (1H, dt, J = 2.8, 8.6 Hz), 7.34-7.43 (9H, m), 7.61 (1H, dt, J = 6.0, 8.0 Hz),
7.77 (1H, d, J = 9.0 Hz), 8.03 (1H, ddd, J = 1.6, 2.8, 10.4 Hz), 8.16 (1H, d, J
= 8.0 Hz).

& 5% 3641499
3-(3-AER)-1-= X F A -1 H-stbod 5 [4,3-b)0"2-5- F T Bk 785
ERAAT, ¥100mgti4 BsamA s 10mL-F ey FaEd, £BR A
TBESE, mAH & EHB|4984F 2] 49480megHy3-G-AEL)-1- =X FX-1H-
oo 3 [4,3-b]oZ-5- F M feSmL TR W Sk h A E TR THRE2K. 4
BRI E A LB Rk, 32 440mg AR S, AXEH K.
'H-NMR (400 MHz, DMSO-d¢) & 3.89 (3H, s), 6.88 (1H, d, J = 8.8 Hz),
7.18-7.23 (6H, m), 7.26 (1H, dt, J = 3.0, 8.0 Hz), 7.32-7.40 (9H, m), 7.58 (1H,
dt, J =5.5, 8.0 Hz), 7.63 (1H, d, J = 8.8 Hz), 8.08 (1H, bd, J = 10.5 Hz), 8.29
(1H, bd, J = 8.0 Hz), 9.27 (1H, s).

#)& £ 41500
3-(3- R K)-5-(5-F A-1H-[1,2,4] Z74-3-%)-1- Z X F -1 H-wtbwd 5 [4,3-b]
PLE.

i #) & £ 5149947 2] 65100mg 69 [3-G- R EK)-1- = X F X -1 H-vite
7(4,3-b]"knZ-5-F T BeBE T B8 Fmddmg ) T BB AR T 3mL 2 5 #£130°C
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M#2S5K. FISLR EIERFNER, RLEN, HRFEAHEITHE
B A & S (LB L BS: Tk=4:6), F2|60mgty AR LA, AL EH K.
"H-NMR (400 MHz, DMSO-dg) 6 2.50 (3H, s), 6.72 (1H, d, J = 8.7 Hz), 7.02
(1H, dt, J = 2.9, 8.1 Hz), 7.18-7.25 (6H, m), 7.27-7.32 (9H, m), 7.37 (1H, dt, J
=5.8, 8.1 Hz), 7.80 (1H, d, J = 8.7 Hz), 8.13 (1H, bd, J = 10.4 Hz), 8.23 (1H,
bd, J = 8.1 Hz).

% #4501
3-(3-REK)-5-(5-F £-2H-[1,2,4) == -3-2)-1 H-stkod 5 [4,3-h] o2

% 30mg #93-(3- MK K)-5-(5-F X -1H-[1,24] =~ -3-K)-1- =X F 4
-1H-"eP 51 [4,3-b] e ) KT #)-& £ 6 6] 1684 F ik bATBLR Y, AT
BEAYBELC-MSEAL, FE16mgtdirMiis s, HALERK.
"H-NMR (400 MHz, DMSO-dg) § 2.46 (3H, s), 7.24 (1H, bt, J = 8.4 Hz), 7.57
(1H, bdt, J = 6.7, 8.4 Hz), 8.13 (1H, d, J = 8.7 Hz), 8.19 (1H, d, J = 8.7 Hz),
8.40 (1H, bd, J = 10.4 Hz), 8.51 (1H, bd, J = 8.4 Hz), 13.70 (1H, bs),
13.80-14.00 (1H, bs).
MS (ESI) m/z 295 MH"

%) & % 741502
{5-[3-3-MEXK)-1- = X F K1 H-wtbmd H-[4,3-b] o2 -5- 2 | -2 H-[1,2,4] =™k -3-
AR TR AL TR TE |

3 #] & £ 24149947 2] 69100mg 89 [3-G- A K A)-1-Z X F A -1 H-
F(4,3-b]""R-5- F L BB T BE Ao & £ 64136 7H] -4 80mg g b X B X 7
E-FERAA PRI TEERTI3mL FE-3mLA T 6 R 5H b HF 4
110°CAe A3 K. GIRAIER PN, RAEH B ILaiA G s
AEAR P (E TIR: LB TEE=2:1), 12| 74mg by 78484, AL EikkY.
"H-NMR (400 MHz, CDCl;) 4 1.50 (9H, s), 2.97 (3H, s), 4.60 (2H, bs), 6.73
(1H, bd, J = 8.8 Hz), 7.06 (1H, dt, J = 7.6 Hz), 7.20-7.28 (6H, m), 7.28-7.35
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(9H, m), 7.42 (1H, dt, J = 5.8, 7.6 Hz), 7.84 (1H, bd, J = 8.8 Hz), 8.17 (1H, d,
J =10.8 Hz), 8.22-8.32 (1H, m).

% 341503
{5-[3-(3- R K RX)-1H-wtb ™ 5 [4,3-b] b2 -5- K |-1H-[1,2,4] =~-3- A FH)-F
P35
B EALTF 4 & F 616895 %, H30mgsd {5-[3-G-RAEX)1-=XF X

“1H-wo 5 [4,3-) 0o -5- K -2 H-[1,2,4] = 3- A FRIF A RA TR T

BHEATRUR Y , HH W T R AT B ILLC-MS£E4L, 15 2)15mg #4781 64 ,
AR EB K.
MS (ESI) m/z 324 MH"

#& £#41504
(2-ReED-3-K)F B

TR T @3.0gE%-2-FEE6926mL— F A& F BLAEEZ P w3528 V-
RIRABE A AEREBE THIE—X. wAIOML 10%5AK50E4H, H&
I E R R TR TEHE., A ERER A ofe B KSR At Fe 3K 20
&, RRKRBETIRARLEN, F23.0g09i7M 4%, AXLERK
4.
"H-NMR (400 MHz, CDCL) § 4.64 (2H, d, J = 6.0 Hz), 7.01 (1H, d, J = 6.0
Hz), 7.09 (1H, d, J = 6.0 Hz).

#1& % #4505
(5-if-2-REy-3-4)F B

FR T 3028 2-RED-3-5) FH60mL_F X FRAER T, v
N3.59g84 N-1£ LI BL I IR SL B B T B2 i, AmA10mL 10 % AR AL
B, FFRATRERA LRTEBEHE, AR I R KE R A
et Kbk, ARAKRBRET RAZLEN, F2)3.7g894784045%,
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AR EHRY,
'H-NMR (400 MHz, CDCl,) § 4.58 (2H, d, J = 6.0 Hz), 7.01 (1H, s).

#) & £ 35506
5-R-4-F#2 2 T AoE-2-F

%125.0g (5-i£-2-RER-3- ) FEH4330mL-F A FBERERAT, TR
TFAmA25.8g8 RALE(DF12.7gw9 (= F L %)48.(0) FF A£100°C F B4 I Bt
B 0B TERMA, AMERAR afef it KER P EKEE, AL
KRBT IRFRZEN. BB ke e #EifsB(LRUE:E
TrE=1:10-1:5), F2|16.0g894781La4, HREL .
"H-NMR (400 MHz, CDCl5) 6 4.65 (2H, s), 7.57 (1H, s).

#\ & 3 41507
5-F-4-F B R 2-F I

®13.0g495-R4-2 A F AR 2-FHI34mL—R T ERT, ERTF
FmA8.06g#Dess-MartiniX | FFAREBE FTHIF—K. A_RFEHEE,
R K BR B AAKIE R Ao fo S K kT ) RAKARABRAE TR, RKEA,
FE)4.5g9 4TSS, HRELR.
"H-NMR (400 MHz, CDCl;) é 7.86 (1H, s), 10.00 (1H, s).

# & 53451508
LB Q2-R-5-RAES-3-X T F X)BLbt

©14.5g#95-F-4-F BLAED-2- T A6 BB R T, £E FHA2.56g
B LB BB A2 e, SHETRE, LRKEL S, ACTEHR
&, 132)2.53gH9 AL AW (ER 2R =5:204 E st MK RA M), HkE
BE .
(E)#4-%:"H-NMR (400 MHz, DMSO-d¢) & 2.18 (3H, s), 7.97 (1H, s), 8.22
(1H, s), 11.39 (1H, bs).
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(Z2)fe.4~%:"H-NMR (400 MHz, DMSO-dg) 6 1.95 (3H, s), 8.09 (1H, s), 8.20
(1H, s), 11.55 (1H, bs).

%&£ 241509
1- B X -1 H-E % 3 [2,3-c] e -5- F B

#12.53g4 LER2-R-S- A E-3-A T F £ )85 69 22mL = KA B
BRY, TR TIAFRSFERATFA2000C T 60, Bt Hidk
JE, IRBIRR R toFfe RACEKIE R FateFo K B, A RKARABSET IR H
AL ER. AaBidaRE G g s 5 (LB TES: E TK=1:10-1:5),
F2215mgty B eH, HAALELES.
'H-NMR (400 MHz, DMSO-d¢) 6 2.72 (3H, s), 8.17 (1H, s), 8.40 (1H, s).

%&£ #41510
LH-2E% 3 [2,3-c] st -5-F B

©1215mg ) 1- LBL -1 H-E Y 31 [2,3-c| b -5- F Ak 498mL Z 85 B 1% &
¥, EETFAAImL SNEEISRERFEIEE FTHRIFI004. RER
SLERASNEBR YA, A LRUEER, BAEAMFREKEE, AL
IKARBRAE T IR R LR, F2)168mgtyi7iiieddh, HAELD.
'"H-NMR (400 MHz, DMSO-dg) 4 8.07 (1H, s), 8.34 (1H, s).

%] & L4511
3-8 -1 HE % 5 [2,3-c] otk -5- T B

#1168mghy 1H-E % F[2,3-c] o 5-F B 49 SmL— F X F BB
F IR T AmA200mg G N-i% 3% 34 Bt Bk HF £ Sbi8 B FHE2 N, AmAImL
10%ARANRABRAKIERIG, FIERA TR UEEHBE, AHERAR f
FACE KRB R Foto it Kbk, A RKABETRAKLBN ., XAEFE
3.7gMFFAALA Y, AR EhRY . MBI ERE &S ST (LB
CBR:E Tht=1:10), F2)220mgtyi7M1Lea%, AR EL .
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'H-NMR (400 MHz, CDCl;) § 8.00 (1H, s).

41512
5-ak-3-(F-2-3)-1 H-E% F[2,3-c] ke

) 5 76 4]784F 2] 49 70mg 49 3- F-2- X -1 H-E % 5 [2,3-c] £ 49 3.0mL
NN-—F R FBLEERT, TBTRA6Imgsy N-#3k 34 Bt T ik 3 £ 40°C
THFA—K. REGRER T MALOML 10%ARAB KB Z ;A LB
BRI, HAEARK Ao BALG KIS B fotbfo th K2k, AR
HKTRHEZL AN, ARl REEE4MAFST(LHRTIE:ETR
=1:3), FE|7SmgtiiFHILEeH, HAEL R,
'H-NMR (400 MHz, DMSO-dg) & 7.49-7.57 (2H, m), 7.90-7.94 (1H, m),
7.98-8.07 (3H, m), 8.01 (1H, s), 8.43 (1H, s).

#& £ #4513
5-B-3-(F-2-5)-1-Z X ¥ A 1HEK% 5 [2,3-c]Hkmd

¥ 75mg &9 5-8%-3-(3-2-2K)- 1 H-E % 5 [2,3-c| L 8 ImL g N,N-— F X
FREERT, TRTMAILZNgH S48, BEHI554, FimASemgt) =
RFRRAARBETHIFE—R. QRBR T mAKSA LB TEBAERL,
A HEARR A Ao fe AR R0 e K ek, A RKRBRSE T IR 5
BREERN . ARHBLREE EE % (LK LE:ETi=1:30), /%
B|93mgtg Ar e, AR EsR.
'H-NMR (400 MHz, CDCly) & 7.25-7.38 (15H, m), 7.43-7.50 (2H, m), 7.57
(1H, s), 7.80-7.89 (3H, m), 8.03 (1H, dd, J = 8.4, 2.0 Hz), 8.25 (1H, d, J = 0.8
Hz).

364514
3-(F-2-2K)-1H-E% F[2,3-c] e~k -5-F j
) 38 18 oA K AR T 4] & £ 451506 49 F X AL 2 4] & 52566151348 %) 44
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93mg 44 5-7k-3-(F-2-%)-1- Z K F X -1H-E% 5 [2,3-c] e AT 17 2] 6 4 5
(AA BEABASEA)2ML-RFRERY, ERTFTRAINLE A THK
HERZE THRA04. HREELERRBNEREMRERT, AT
LESEI, WANERaf Kok, BAKRRETRFALIEAN. A
Joif i A IR B8 b LA B (LB TS E Tkt=1:3), #F2]33mgéyARAsL
o, ARELR.

'H-NMR (400 MHz, DMSO-ds) 0 7.53-7.61 (2H, m), 7.94-7.97 (1H, m),
8.01-8.11 (2H, m), 8.05 (1H, s), 8.53 (1H, d, J = 0.8 Hz), 8.70 (1H, s).

£ #5515
3-(F-2-2)-1H-"E% 3 [2,3-c] sk -5-F B

©133mg 84 3-(R-2- X)-1H-E % H[2,3-c] 4 -5- F i 49 1.0mL 2 B A=
0.3mL/K&ER T, FBFAAA0IMLRAMERFE110°CTHIE—X, ¥k
BRAEHETRE, MAL0mLRK, 18 it i JR I E IR 844 & 5 A Kk,
FE|33mghy A7 I od, HRIFELE R,
'H-NMR (400 MHz, DMSO-dg) & 7.50-7.60 (2H, m), 7.91-8.15 (4H, m), 8.34
(1H, s), 8.54 (1H, s).

#& L #kbHI516
3-(F-2-24)-1-Z X F R -1 HoEY H[2,3-c] b -5-F Bk

AR & LA HIS138E 69 7 X, Bid A B56mghd3-(F-2-24)-1H-E%
H12,3-clrhnk-5-F B, F261mghiiFMiiod, HEiREE R,
'H-NMR (400 MHz, DMSO-dg) 6 7.22-7.27 (6H, m), 7.39-7.45 (9H, m),
7.50-7.57 (2H, m), 7.90-7.93 (1H, m), 7.96 (1H, d, J = 9.2 Hz), 8.03 (1H, dd,
J =9.2, 1.6 Hz), 8.14-8.18 (1H, m), 8.28 (1H, s), 8.53 (1H, s).

%&£ #4517
3-(F-2-K)-1-Z X F -1 HK% H([2,3-c]thme-5-F jF
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AR T H & EEH50665 7 X, BELEHELAEFSIZFE
310mg#g5-at-3-(F-2-£)-1- = X F -1 H-E%F[2,3-c]bd, 1F2]167mg#)
FRAY, ARELR,

'"H-NMR (400 MHz, CDCL) 6 7.25-7.42 (15H, m), 7.47-7.54 (2H, m),
7.83-7.92 3H, m), 7.90 (1H, s), 8.02 (1H, dd, J = 8.4, 2.0 Hz), 8.28 (1H, d, J
= 0.8 Hz).

#| &L HH1518
c~[3-(B-2-2)-1- Z X F X 1HE% H[2,3-c] b -5-3 ) F X A&

AERAMAT, £0°CT, A51.2mgh) L2 4E61.0mLY Sokd BiF &
F, AmA180mgh) RA4EHETR FHAE2054F. MA167mghy3-(FE-2-
A)-1-= KT R 1 HE FH[2,3-c]Hk-5-F B 692.0mL Y9 £k ik A sk
BE TN, EREASIT, ZRAAIOML Y #REKERE, B5
WBiLaE G Eitik, RAR CBLTEHE, At Kbk, B AKARBAE
TR, REALZEN. AA@ENHARAE 6§84 fon B (LB TE:ED
B=1:1), #F2|86mgty iz Lo, AR ELR.
'"H-NMR (400 MHz, CDClL) é 3.91 2H, s), 7.17 (1H, t, J = 1.2 Hz),
7.27-7.35 (15H, m), 7.45 (2H, ttd, 6.8, 6.8, 1.6 Hz), 7.81 (1H, dd, J = 8.4, 1.6
Hz), 7.84 (1H, d, J = 8.4 Hz), 7.87 (1H, dd, J = 8.4, 1.6 Hz), 8.07 (1H, dd, J =
8.4, 1.6 Hz), 8.29 (1H, d, J = 1.2 Hz).

R #H1519

H & L ABIS1647 8] 493-(F-2-2)-1- = X F R -1 H-E%F(2,3-c]
-5-F B Ao R ) 69 B 32 IR R AG D AATEAT UK - 45 - R AL, PR 7645118384 BL
BRYP FH PR B LC-MSHAL, 133 £34E41520-52389108-%.

R #41520
3-(F-2-2)-1H-E % 3 [2,3-c] "t -5- T BR 3R 75 A Bh A
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MS (ESI) m/z 334 MH"

I #6.41521
3-(%—2-23)—1H-§"&}7"f-[2,3-c]°tb"£¥i-5-‘?&(“k"ﬁ-Z-i&‘T’E&)&F&-
MS (EST) m/z 374 MH"

% #4522
3-(B-2-K)-1H-E% 3 [2,3-c]e-5-F B2-2A-1- AR TH)BUE
MS (ESI) m/z 414 MH"

% #1523
3-(F-2-2)-1 H-E% F[2,3-c]ttd-5-F B (1- A Tk 2 A )BLix
MS (EST) m/z 365 MH"

% #41524
Y] & 5 5151847 3| 8 c-[3-(B8-2-4)-1-Z K F 51 H-2E%#[2,3-c]-
et 5. 2 | A e e R ) 64 BUBRLER PR K 4841183 Buiqt, BUARYFBat

LC-MS&iAY, 133 % 4441525-53264106-4.

% #1525
N-[3-(B-2-2)-1H-E% 9 (2,3-c]H-5-5 F 5] TBLRE
MS (ESI) m/z 322 MH"

£ #4526

AR T BR [3-(R-2- )1 H-R% (2, 3-c|tkok-5- & F 5| B
MS (ESI) m/z 348 MH"

% #4527
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Wo-2-F B [3-(F-2-2)-1H-E% 7[2,3-c] b= -5- 3K F XK | Btz
MS (ESI) m/z 390 MH"

5% 341528
ko -2- F BR[3-(FA-2-2)-1H-E % 52, 3-c] b= -5- 2 F 2| Bk
MS (ESI) m/z 374 MH"

5 #4529

(28)-5- F AR LB ST -2- F BR [3-(BR-2-2)-1H-"E % 5F [2,3-c] bk -5- 26 9 2 | Bk
R

MS (ESI) m/z 391 MH"

F #4530
2-F EIR-N-[3-(F-2-2)- 1 H-EY 3 [2,3-c] e -5- 2 F 24 K 7 Be e
MS (ESI) mv/z 414 MH"

#4531
3-9F EIR-N-[3-(F-2-2)-1H- K% F[2,3-c]otbrd-5- 4 F X | X P Bk
MS (ESI) m/z 414 MH"

k#4532
BT -2-F BR [3-(3-2-2)-1H-EY 5 [2,3-c] e -5- K F X | B i
MS (ESI) m/z 385 MH"

#\ & 55 3641533

2,2- — 9 K -N-(hoZ-4-2)- A BLBk
20.0g894- RIS A9 100mL =R FRER Y, £0°CTFmA32.6mL

Z TR, BEHEMN2T.SmLAT RBERIFAELEE THR L. ANERAA
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Katbfe Kbk, FARKABRETRFRLEN, BLLRKKITEY
s B A LB A TE A RSB k. RARR LEARE, AZRETASN
S EAANEIE, TR B A6 =3 RBLEAL S A 47 RBLAALS
Y. FISNIB T fitA LR LEERE, AMERAEfEKEE, ALK
AREAETRARLERN, BB ERRNER, ALRPELRNR
LA k. BHNEAINERLSHF, BHS51giMNEY, HLE
.

'H-NMR (400 MHz, CDCls) 6 1.32 (9H, s), 7.47 (1H, bs), 7.49 (2H, dd, J =
4.8, 1.6 Hz), 8.48 (2H, dd, J = 4.8, 1.6 Hz).

#) & 5 #4534
2,2-— % X -N-(3-F A rboe-4-X) AL

#20.0g492,2- = F X -N-(oZ 4-K)- A BLE, AL #K(J. Org. Chem.,
1983, 48, 3401.) 343K 84 7 ik, 1F2)19.9g8947 LS4, HEREHRY.
'"H-NMR (400 MHz, CDCl3) é 1.35 (9H, s), 7.40 (1H, bs), 8.17 (1H, d, J =
5.6 Hz), 8.34 (1H, s), 8.39 (1H, d, J = 5.6 Hz).

%4 26451535
N-(3-F otz -4-4K) TR

#117.5g#92,2-=F £-N-(3- F A2 -4-K) ABLE T, AmAT0mL SN
BR KB R AEI0CHEFE— R . ERIGSHT, LERASNEAANAKER
bR R ERN . ERASRTR: T =10:18R8FRRF, HHRR
b ER AL . AATRSA100mLRESER Y, TR TMALT2mLER
BT i sbiB B FHbH6 I B, RSN, FANHAEAE EEELIgE
EAYM(LER LB ETE=1:1), FE12.1g8i7L0H, HAELH.
'H-NMR (400 MHz, CDCL3) & 2.25 (3H, s), 2.25 (3H, s), 7.10 (1H, bs), 8.12
(1H, d, J = 5.6 Hz), 8.35 (1H, 5), 8.39 (1H, d, J = 5.6 Hz).
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% & £ 51536
1-wted 3 [4,3-c] ko2 -1- 25 - TR

A AT ) & £ 365140889 5 X, B F12.1g69NV-(3- F FoR4-X)
BB, 133)6.44gt i A Y, HREL .
'H-NMR (400 MHz, CDCl;) 6 2.81 (3H, s), 8.25 (1H, d, J = 0.8 Hz), 8.28
(1H, dt, J = 6.0, 0.8 Hz), 8.66 (1H, d, J = 6.0 Hz), 9.13 (1H, d, J = 0.8 Hz).

#& £ #4537
1 H-vt 5 [4,3-c] 72

#16.44g 849 1-7Lo 5 [4,3-c| P2 -1- - LE G 120mL 2B R T, TESR
FAA10mL SN R A4 KE R H LB B FHH30540. ASNER T
B, REER, BAeWA LB U REFIERRYHEMNKLK, 152)3.88g
AT LAY, AXKRELR.
"H-NMR (400 MHz, CDCL;) § 7.43 (1H, dt, J = 6.0, 0.8 Hz), 8.24 (1H, d, J =
0.8 Hz), 8.46 (1H, d, J = 6.0 Hz), 9.17 (1H, d, J = 0.8 Hz).

%&£ 641538
3-38 -1 H-vtb 4 5[4,3-c] o

%13.85g 89 1 H-"tto 5[4,3-c| 152 49 50mL N,N-—F A FBLERER F, T
FiBTAMNGCOgH N-E KB TR AEREBEE FTHE2IE., A
10mL10%ARABR KB R, IR A TR TR, FILERAAR
FoRALEE K E R Ao KTk, A ARKRBRETRFXLEN, K2
4.69g ) AR A ), AL AREL A,
'H-NMR (400 MHz, DMSO-dg) é 7.58 (1H, d, J = 2.0 Hz), 8.42 (1H, d, J =
2.0 Hz), 8.95 (1H, s), 13.81 (1H, bs).

#8355 3641539
3-i8-1-= X ¥ X -1 H-sibod 3 [4,3-c]E
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$14.69g 8933 -1 H-"m - [4,3-c| 5 89 72mL = F A F BLBE &R T, T
T8 T AMALA2gH SAMAF IS4, REMAG.6gt =X T AR E
WiBE THE—K. HHERAZRTREAE, HAIERKRA R
bRk Fb At Kok, B A KA TR RN, RENERA
B LBk, RERR, FRALDELEREEEENMFSH(TRET
B¢ E T5e=1:10-1:3), ¥ATIREHE Lk haIF, F2|528gM 47 ME
B, AR ELR.

'H-NMR (400 MHz, DMSO-d¢) 4 6.22 (1H, dd, J = 6.4, 1.2 Hz), 7.13-7.40
(15H, m), 8.15 (1H, d, J = 6.4 Hz), 8.93 (1H, d, J = 1.2 Hz).

%\ & 523641540
3-3-AEKA)-1-Z X F E-1H-si= 5 [4,3-c] 05T
H#500mghy3-i-1-Z K F A-1H-h4 5 [4,3-c]")%E. 131mg#3-RFEE
B, v9(ZEAB)4E0)F53Tmgt EEAANKESHH18mL—F AAT
B A3mLAK 8 RS E R AS0°C T HEH 2 B, BRI LR LB KA
B, BERak iR, BROANERERE KK, ARKABEL
FRAZRLEN, RHBTAREE#AEAFISBE(TRTEETK
=1:10-1:3- =R F 5 E TF=1:2-1:1-— K FIx: T8 100:1), #F2|399mg#]
RS, AR ELH.
'H-NMR (400 MHz, CDCl3) & 6.20 (1H, dt, J = 6.0, 0.8 Hz), 7.08 (1H, td, J
= 8.0, 0.8 Hz), 7.17-7.32 (15H, m), 7.43 (1H, td, J = 8.0, 6.0 Hz), 7.61 (1H,
ddd, J = 10.0, 2.0, 1.6 Hz), 7.73 (1H, dt, J = 8.0, 1.2 Hz), 8.05 (1H, d, 6.4 Hz),
9.35 (1H, d, J = 0.8 Hz).

53641541

3-(3-AEA)-1 H-tboe 5 [4,3-c] o
#112mg#93-G-REE)-1- = X F X -1 H-wb~ HF [4,3-c]h2Z 49 2mL =K,

Wik, FEE FMAINLE LB FAEEE THFELI0547. ik
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B ERBINB| BB EMAKERT, ALRTEER, ¥AER L
Kk, BAEKABETRARLEN. AR aRke & Ediis S
(LB T8 E T5=1:10-1:3), FE|dmgtiirtith, AL EL .
'H-NMR (400 MHz, CD:OD) § 7.21 (1H, tdd, J = 8.0, 2.4, 0.8 Hz), 7.57 (1H,
td, J = 8.0, 6.0 Hz), 7.60 (1H, dd, J = 6.0, 1.2 Hz), 7.75 (1H, ddd, J = 104,
2.8, 1.6 Hz), 7.86 (1H, dt, J = 8.0, 1.2 Hz), 8.37 (1H, d, 6.0 Hz), 9.33 (1H,d,J
- 0.8 Hz).

%) & £ #4542
3-G-REL)-1-Z X T X -1H-wtrd 5 [4,3-c] 022 -5-BF

oA KA TF )& Rk plary F X, @it a2 5 & £ 4454045 2] 49380mg
#3-G- R KAL) 1- Z X TR 1H-wb - [4,3-c] 0, #F2]341mgs) AFA A
W, ARLELER.
'H-NMR (400 MHz, CDCL) 6 6.14 (1H, d, J = 8.0 Hz), 7.09 (1H, td, J = 8.0,
0.8 Hz), 7.16-7.34 (15H, m), 7.42 (1H, td, J = 8.0, 6.0 Hz), 7.48 (1H, dt, J =
10.0, 1.6 Hz), 7.55 (1H, dd, J = 8.0, 0.8 Hz), 7.74 (1H, dd, 8.0, 1.6 Hz), 8.96
(1H, d, J = 0.8 Hz).

% & L 1]543
3-3-FEA)-1-Z XK T A-1,5- = S otk 5 [4,3-c] o -4-F

14340mg 69 3-3- REH)-1- = X F X -1 H-wtb = 5 [4,3-c] R -5-BF & B
B BT RAES0°CHE 3 — K, FE100°CH 12 0. BERKR T F 6 85 BRET,
BT A EAYHSHL LR b mA1mL SNE S KERFBHL]
B, SR A LB LEHR, IRRAEREBR KA KERAI0 e H KT
A, A RKRBAET R RAERN . BB LaiE &t ity
B (LB LB E Tt=1:3-1:0), F2195mgtitr e, AL EL R, A
B F & 44 £ 64544334 6945mg 9 3-(3- R A K)-1,5- = Kok 5 [4,3-c] 0o
4-F, RESHAATHEKTEL, HRELE.
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'H-NMR (400 MHz, DMSO-dg) 6 5.23 (1H, d, J = 7.2 Hz), 6.92 (1H, dd, J =
7.2, 6.0 Hz), 7.10-7.42 (17H, m), 8.01 (1H, dt, J = 7.6, 1.2 Hz), 8.22 (1H, ddd,
J=11.2,2.4, 1.2 Hz), 11.19 (1H, d, J = 6.0 Hz).

% #5544

3-3-REK)-1,5-= Stk H[4,3-c] P2 -4-BR

'H-NMR (400 MHz, DMSO-d¢) § 6.45 (1H, d, J = 7.2 Hz), 7.17 (2H, m),
7.45 (1H, td, J = 8.0, 2.4 Hz), 8.19 (1H, d, J = 8.0 Hz), 8.37 (1H, ddd, J = 7.6,
2.4,1.2 Hz), 11.04 (1H, d, J = 4.8 Hz).

% #4545
3-(3- AR K )-5-2-F £k T )-1,5-= Skt H[4,3-c] 7R -4-B

%) %) & £ 45]5434F 2] 49 10mg #3-G- A ERL)-1- = X F L -1,5- &
i F[4,3-c] "R -4-BR650.5SmL— F A FBUERER T, TERTMA2mgH &
14h, BEHSHAR, REMA25] 2-18 TA FAB1.0 MY —F X FRLRE
BB E THRIE—X, MARLEKERE, WERA LR TBER,
KANERE., BAWERT_ATR, TETHAALSHLE K THMHFH
F105-4F. REE, BILLC-MS#ATH EFshil, 152]0.89mghyiFMLE
), AXELR.
MS (ESI) m/z 288 MH"

5% 341546
3-(-REL)-4-FAK-1,4-= Footrk 5 [4,3-¢] 1R -5-F B T A BEAE

%) & £ HS434F 2] 9 10mg #93-B- R FEK)-1- = X F A -1,5-— &
ot 31[4,3-c] o -4-BR 49 0.5SmLBAFER T, T TR T A25u169 7 FBL T B
(LOM# R ER)FEAMRAGBRE THHE—X. EHRAKRET, A
0.5mL= BB 10047. REE, ALWBRLLC-MSH H fshib,
RFE.5Tmgl AR Y, AR ELR.
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MS (ESI) m/z 301 MH"

341547
3-(3-FE K )-4-FA-1,4-= F et 5 [4,3-c]ko-5-F B F A BLAE

& 4] & £ 4554315 3] 49 10mgH93-G- R FEK)-1- =X F X-1,5- = 5k
o 5 [4,3-c] "R -4- B A2 25l 6 - B F A B (LOM# RAF B R), R FEH%
#1546, F2|1.16mgtiFRILEH, AR ELA,
MS (ESI) m/z 363 MH"

#) &% #.41548
5-3f-2-F-4-F A EoR |

Y 5g845-38 2,4-— R LEMR T T0mLY Sk A EBBIFT A
BETFIS%ECHE T 158z = F E4EM1.77gH 9 (Z XX )BHF £80°C
TERAATHETIN, AkEAHT, BFMATOMLK. #EmA46g
W BB BT KA E TR THAL . REWERA CRUBER
K, FRFIRAIERfEREE. ARBSETRE, RLEHN, #
i it AR AR G sh b Fe 4B (LB TBS E T kt=1:8), 1F3|1.6g8947H1L
LM, AEREERXRY.
"H-NMR (400 MHz, CDCL) 6 2.63 (3H, s), 8.57 (1H, s)

#1853 2641549
2-8-4-F A obsg-5- 3B

34308 mghg5-if -2- R -4-F Koo Z T omL F X, /A 680mgak BR 48,
0.3mL= X8 L. 42mgtd2,2°- (=K E B )-1,1-BE A fedomety = (=T
¥ X A4 A R AR TAEI0CTHIF15 A, W R B RAHE
iR, ALK ACRTEER, ARRETR, REALEAMN.
EAHF mA10mLY £55 %A 10mL SNEBFATE THRELNE. Gkt
B LB PN ERER, ALBUBER, $AMEAEREK
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Tk BT IR, AR BN Bkl G LR AN (TRTES:
Tr=1:1), F3|56mghiir L.
'H-NMR (400 MHz, CDCls) 0 2.40 (3H, s), 3.67 (2H, brs), 7.96 (1H, s)

# & 523841550

N-(2-£-4-F X HR-5-K)- LB
$#1.36g852-R-4-F 2 Hox-5- X BRER T20mL =R TRz LKR EBLH

F, MALS3mML#SR. 2. 7mLEEBRBFf1.16g694-— F R RAKRR. £ET

BEEE LN, k. B TBTEER, A IE R Kkt

FIRBRAE TR, REBENE, BIAREEBELERFH(THRLE:TKR

=2:1), F3|178mgt#RHILa4, HiFEHRY,

'H-NMR (400 MHz, CDCls) 6 2.26 (3H, s), 2.50 (3H, s), 7.07 (1H, brs), 9.01

(1H, s)

#| & 52 3641551
1-(5-R-wrd 5[4,3-d) 22 -1-2K)- TR
B 110mg#IN-Q2-R-4- F £ E72-5-K)- LB, A% & K 4E514088 4
7 X, FE2TmgdFFAEY.
'H-NMR (400 MHz, CDCl) 6 2.83 (3H, s), 8.33 (1H, 5), 9.71 (1H, 5)

#|&-5% #.4]552
5-#-1H-"b= 57 [4,3-d]H 7=

J427mg#1-(5-R-otr 5 [4,3-d] R -1-K)- LEIEME T 1.5SmL LA, J=
Al5mL SNREASAKERFBEH2 . mANEBAE R B IERTH
B E, HEAR CRUBRER, FRARANERAaREKEE, R
J& R RRBRAE T IR AR ER, F3)16mgti+7sH.
'"H-NMR (400 MHz, CDCl;) 6 8.32 (1H, s), 9.14 (1H, s)
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4% & £ #4553
5-§,-3-k-1- = K F A -1 H-sbod 5 [4,3-d]E=
58 mg 89 5- F-1H-HPk 7 [4,3-d] R, A # & FHEFI20688R 6 F X,
BEUS S LA G T X, F2160mgtIiFHANLEH.
'H-NMR (400 MHz, CDCls) 6 7.11-7.36 (16H, m)

%\ & 5 #641554

5-R-3-[(E)-2-(4-BEXK)- TH A )-1- =X F A 1H- 5 [4,3-d]E=
H43mgty5-F-3-3-1-Z K F R -1H- 3 [4,3-d] R, HBH & %KE

#1181, 4F2]29mgH)+FHALED.

'H-NMR (400 MHz, CDCl;) & 7.05 (2H, t, J = 8.8 Hz), 7.10-7.37 (17H, m),

7.52-7.58 (2H, m), 8.01 (1H, d, J = 16.8 Hz)

5341555
5-R-3-[(E)-2-(4- REX)- TH K- 1 H-0me 5 [4,3-d]E=

&) 4 & 52 365155443 8] 69 15mg t9 5-R-3-[(B)-2-4-REK)-TH A -1-=
TR 1 Hooted H[4,3-d]FR, BeRAE £ )16, 452)0.61mg ) FRARALS
4.
'H-NMR (400 MHz, CD;0D) é 7.14 (2H, t, J = 8.8 Hz), 7.39 (1H, d, J = 16.8
Hz), 7.66 (2H, dd, J = 8.8, 5.2 Hz), 8.04 (1H, d, J = 16.8 Hz), 9.13 (1H, s)

#| & 3£ 3641556
6- FL-3-A-1 H-"3| »-5- 5 B

&) &2 7518213 2] 49.6.01g84 6- Fu-1H-"3| v -5- F B, &4 & K44
20644 75 %, 1F3|11.6g8947 A4, HERELR.
'H-NMR (400 MHz, CDCL) 6 7.30 (1H, d, J = 8.8 Hz), 7.88 (1H, d, J = 8.8
Hz), 10.8 (1H, brs)
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#)& 5 341557
6-F-3-mk-1-= X F -1 H-v3| -5-F B

& %) & E #4615564F 3] #911.6g 49 6- R-3-B--1H-75| k-5-F i, BB 4H&
L2260 5 i, F314.9gH A Y, HERELHR.
IH-NMR (400 MHz, CDCL;) & 6.07 (1H, d, J = 10.4 Hz), 7.10-7.17 (6H, m),
7.25-7.33 (9H, m), 7.78 (1H, d, J = 6.0 Hz)

% 341558
6-F-3-{(E)-2-(4-RAK)- T R )-1H-74-5-F i

A5 Lp100878 £ 75 ik, BiEaEH] & KAEFISSTRE 64gt
6-F-3-B-1- = K T A 1H-"5|o-5-FfiE, F2|1.37gtYi7Hkb4, HFRE
s,
'H-NMR (400 MHz, DMSO-d;) 6 7.24 2H, t, J = 8.8 Hz), 7.49 (1H, d, J =
16.8 Hz), 7.62 (1H, d, J = 16.8 Hz), 7.63 (1H, d, J = 9.6 Hz), 7.79 (2H, dd, J

= 8.8, 5.6 Hz), 8.95 (1H, d, J = 6.0 Hz)

% 3641559
6- F-3-{(E)-2-(4- R R K)- LI K )-1H-"5 = -5-F LARBR TEEth i 3k

& £ 5]5584F 5] 69 1.37g 49 6- F-3-[(E)-2-(4- RAK)- TH A |-1H-75| =&
S-F R, BBEASIIT0, F3]1.78esHiFAY, HRXFELR.
TH-NMR (400 MHz, DMSO-dg) 6 1.49 (3H, t, J = 7.2 Hz)4.66 (2H, q, J = 7.2
Hz)7.25 (2H, t, J = 8.8 Hz), 7.54 (1H, d, J = 16.8 Hz), 7.62 (1H, d, J = 9.6
Hz), 7.68 (1H, d, J = 16.8 Hz), 7.77-7.84 (2H, m), 8.85 (1H, d, J = 6.4 Hz)

#-4 £H41560
N-F BEAR-N-F X3t

F5gth FAMER FSomLY Sk FARHE T TFEE T mAS8mL
¥ 8E LB St 14 B, B ARR BN, FE8 2R T
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ey Edy, AHRFEBRERY.
'H-NMR (400 MHz, DMSO-d¢) § 2.91 (3H, s), 4.80 (2H, brs), 8.01 (1H, s)

#| & F= 3641561
N-TBEE-N-F X 5

#5208 FABER F50mLW Sk dh AR EBEHT, MA10.6mL
A FATRETHAT ., BiLRETRLEN, F3)17.8g8i741L
ST ity F M, AR EBRRY.
"H-NMR (400 MHz, DMSO-dg) 6 2.01 (3H, s), 2.97 (3H, s), 4.71 (2H, brs)

5% 3641562

WBHAE T EABITIRIISHF &, b EEH383F 2 67- R
3-[(E)-2-(4- RFR)- T X |-1H-73|»-5-F BB BR T B8 38R 3 Ao 52 640559
2] 496~ B-3-{(E)-2-(4- REAR)- T AR -1 H-"3| 2 -5-F R BR LB S8R 3
#)-& 5£ K 4]563-59849 L% . AT £#EH1563-591. 597. 59844 b3 B4
& F#H51366-3674] &, RIECMEEBHEER], £ XKHEHS592F2594F, 1A
& RAEHIS60%] &0 N-F B A-N-F X b, RALAEHFISIT, EAHE K
#5614 & N- LB E-N-F A B,

% #4563

1-(5-{6- #-3-[(E)-2-(4- R X K )- T3 X )-1H-v3| = -5- K }-4H-[1,2,4] == -3-
*)-TEE

MS (EST) m/z 368 MH"

5 #5564

3-(5-{6- #-3-[(E)-2-(4- R K XK )- T K |-1H-73| v -5- K }-4H-[1,2,4] = -3-
X)-A-1-8%

MS (ESI) m/z 382 MH"
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% #4565

1-(5-{7- #.-3-[(E)-2-(4- B K X)- T K )-1H-73] ¢ -5- K }-4H-[1,2,4] = *£.-3-
)-8

MS (ESI) m/z 368 MH"

£ #4566

3-(5-{7- B-3-[(E)-2-(4- RAER)- TH K [-1H-"3| -5- 2 }-4H-[1,2,4] =" -3-
#)-7A-1-8%

MS (ESI) m/z 382 MH"

% #41567
6- B-3-[(E)-2-(4- REK)- T K ]-5-(4H-[1,2,4] =-3-2)-1H-"3| "¢
MS (ESI) m/z 324 MH"

57641568
7-R-3-[(E)-2-(4-RFE ) TH K )-5-(4H-[1,2,4] ==2-3-K)-1H-%3| =&
MS (ESI) m/z 324 MH"

% #51569
6- -3-{(E)-2-(4- RAEK)- T X }-5-(5- F A-4H-[1,2,4] ="£-3-3F)-1H-"| %
MS (ESI) m/z 338 MH"

% #451570

(5-{6- B-3-[(E)-2-(4- B FKK)- T X )-1H-v3| »2-5- K }-4H-[1,2,4] == -3-%)-
ks

MS (ESI) m/z 354 MH"
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L HAH571

(5-{6-R-3-[(E)-2-(4- B K K)- T X |- 1H-31 2 -5- K }-4H-[1,2,4] =-3- % F
A)-FRBE

MS (ESI) m/z 367 MH"

53645572

(5-{7-R-3-[(E)-2-(4- RFEX)- TH L - 1H-"3 o8 5- K 1 4H-[1,2,4] =3-£ F
A= F B

MS (ESI) m/z 381 MH"

kR H#H]573

C-(5-{7- B-3-[(E)-2-(4- B X K )- T R |-1H-"3) o -5- & }-4H-[1,2,4] = = -3-
A)-F B

MS (ESI) m/z 353 MH*

& H1574

(15)-1-(5-{7- R-3-[(E)-2-(4- R F K )- T R -1 H-"3) o -5- K -4 H-[1,2,4] ==
-3-2)-2-FA-A XK

MS (ESI) m/z 395 MH"

R HI575

(5-{6- R-3-[(E)-2-(4-REK)- TIH K |- 1H-"31 e -5- % )4 H-[1,2,4] Z.-3- X F
A)-—F R

MS (ESI) m/z 381 MH"

% #41576
C-(5-{6- R-3-[(E)-2-(4- A K)- T K -1H-"5] o -5- K }-4H-[1,2,4] =74 -3-
A)-F X
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MS (ESI) m/z 353 MH"

E #4577

(18)-1-(5-{6- Bo-3-[(E)-2-(4- RE 2 )- T3 A |- 1H-%| . 5- 2 -4 H-{1,2,4] =%
3-%)-2-F A-AAE

MS (EST) m/z 395 MH"

% 3#&45]578

2-(5-{7- f-3-[(E)-2-(4- R K )- T3 K |-1H-"3] £-5- K }-4H-[1,24] =k 3.
A)-R-2-BF

MS (ESI) m/z 382 MH"

5% 341579

2-(5-{6- Bu-3-[(E)-2-(4- B EK)- T A -1H-73| 2 -5- K }-4H-[1,2,4] = "%.-3-
£)-A-2-8

MS (ESI) m/z 382 MH"

5 #4580

1-(5-{6- Fo-3-[(E)-2-(4- R K & )- TH A |-1H-%] 4 -5- K }-4H-[1,2,4] = £.-3-
F)-1-FR-TEAE

MS (ESI) m/z 382 MH"

5 741581

1-(5-{7- fu-3-[(E)-2-(4- B E 2 )- T3 X -1 H-3] e -5- K }-4H-[1,2,4] Z7-3-
A)-1-F -

MS (ESI) m/z 382 MH"

% #4582
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[(19)-1-5-{6- R 3-1(E)-2-(4- RAEZ)- LI R |-1H--5- B )-4HA{1,2,4) 2%
3-%)2-Fh-AE-FEE
MS (ESI) m/z 409 MH"

5 #4583

1-(5-{6- #.-3-[(E)-2-(4- R K K )- TH X -1H-"3| & -5- K }-4H-[1,2,4] == -3-
H)-3RF AR

MS (ESI) m/z 379 MH"

L #5584

1-(5-{7- #-3-[(E)-2-(4- R K X )- T K -1 H-"5] = -5- K }-4H-[1,2,4] = =£-3-
)31 A A

MS (ESI) m/z 379 MH”

R #4585

6- #-3-[(E)-2-(4- R AZ X )- T X 1-5-[5-(CE-2- A ) F A -4H-[1,2,4] = -3-
A ]-1H-73] =

MS (ESI) m/z 379 MH"

% 41586
5-(5-F £-4H-[1,2,4) = »£-3-2)-6-R-3-[(E)-2-(4- B KX L)- T 2 -1 H-3| =
MS (ESI) m/z 379 MH"

% 3641587

(18)-1-(5-{6- B\-3-[(E)-2-(4- B A 2 )- T A -1 H-"5 v -5- K 34 H-[1,2,4] ==&
3-R)2-RE-TEE

MS (ESI) mv/z 443 MH"
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5% #4588

[2-(5-{6- #-3-[(E)-2-(4- R K K )- T A [-1H-"3] w2 -5- K }-4H[1,2,4] = -3-
R)-TE|-=FR-TRE

MS (ESI) m/z 395 MH"

5 #4589

[2-(5-{7- #-3-[(E)-2-(4- R FZ2)- T K )-1H-73| w2 -5- K }-4H-[1,2,4] = -3-
2)-TE)]-=FR-TEE

MS (ESI) m/z 395 MH"

5341590

5-[5-(R AR T 5-3-K)-4H-[1,2,4] =-3- £ ]-6- R-3-[(E)-2-4-REL)- T
A ]-1H-73]m

MS (ESD) m/z 379 MH"

% #41591

5-[5-(RART H-3-35)-4H-[1,2,4] ==-3-K]-7- R-3-[(E)-2-4-REL)- 2%
K]-1H-731=
MS (ESI) m/z 379 MH"

£ 341592
6-R-3-[(E)-2-(4- RAK)- T K |-5-(1-F £-1H-[1,2,4] = »-3-%)-1 H-%3| =
MS (ESI) m/z 338 MH"

% #4593

5-(1,5-=F B-1H-[1,2,4] = *4-3-%)-6- R-3-[(E)-2-(4- R R K)- TH L |-1H-
ug| ma

MS (ESI) m/z 352 MH"
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5% 364594
7-R-3-[(E)-2-(4- RFER)- TH K)-5-(1- F £-1H-[1,2,4] ==4-3-5)-1H-5| =&
MS (ESI) nvz 338 MH"

% #4595
2-(5-{6- B-3-[(E)-2-(4- MK 5 )- T &K )-1H-"3] & -5- X }-4H-[1,2,4] ==& -3-
£)- Bk

¥ 5= 36.4]5594F 2| 49 15mg 9 6- Fo-3-{(E)-2-(4- B FE L) TH A - 1H-"5| =
S-FRERUEEBREMISmg M AKR LB TEHB EHAFI7IALE
B, BB BERESHL INR-CHERT AT0°CCTHEI00 8. KRR
FE, BRLC-MS#ATHA, 1F3]4.62mghy RS .
MS (ESI) m/z 381 MH"

£ #41596
2-(5-{7- B-3-[(E)-2-(4- R A X)- T X )-1H-"3 ¢ -5- K }-4H-[1,2,4] == -3-
X)- LB -

& 5% 764138343 2] 44 15mg ) 7- f-3- [(E)-2-(4- RAKR)- TH A |- 1H-75]
S-FTREBROELERE, BBEHEFSS, F21.42mgliFENLe%.
MS (ESI) m/z 381 MH*

& 3#.451597
[1-(5-{6- #.-3-[(E)-2-(4- B K 35 )- T3 K |- 1H-73] 2 -5- 3 3-[1,3,4] "€ —wk 2-
F)-1-FR-TA-FRARE

H 3£ 7415594 844 15mg#9 6- B-3-{(E)-2-(4- R A L)- T A )-1H-"5| =
S- TR OB EREAIIMgr (- EAEE1-FA-TA)-TA-RAT
BT B AR T ImL R £110°C T #1208, B HETEE, kA
KR TR B ERA K, RERRERN . FFEASH T MAIML 4N R
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LB LESIE R, EEBRTHB4INE, REKRREN, BAHEILC-MSL
1%, $52]0.36mghy FrRILSH).
MS (ESI) m/z 396 MH"

% 341598
(S)-1-(5-{7- F-3-[(E)-2-(4- R FE X)- TH K )-1H-3] e -5- 5 3-[1,3,4] % =k -2-
A)-2-FER-AXE

& 52 34038347 2] 49 15mg 89 7- K-3-[(E)-2-(4- RE XK)- TH K- 1H-75] "¢
5-F T R B B A 19mg ((1S)-1-FH A K 2-FE-RE)-RETFTR
BTEEMET1ImL 1,4- =T E85°CTH #1208, RBREME, A
ImL AN B -ZBLBERFAETR TR, KRENE, EiT
LC-MSi#t 47464k, 452]6.05mgti+7H 54 .
MS (ESI) m/z 396 MH"

£ #4]599
6-F-3-[(E)-2-(4- BERX)- T X )-1H-3| b -5-F Bk 3 Bk 3k

J 55 36,41 559-4) &85 400mg #9 6- BL-3-{(E)-2-(4- B EX)- TH A -1 H-7|
o 5.9 T RBR T BE 3B 3 IE AR T 20mL 2ANR- LEEE & F H £ 50°C T HLE6
A, BHEFRE, AleFeK, A TRUE WRKH =1:14 8R4
BRI, RRBAE T IRH KK MAANSBR- LB LB R R I EAaWT B,
REER, PR EAARR TRk, B51TR, F2351mgt #1044,
AXKELH.
MS (ESI) m/z 299 MH"

5% 7641600
6-F-3-[(E)-2-(4- R EK)- T K |-5-(F2-2-K)-1H-3| %

# % 64159977 2] #136mg # 6- -3-[(E)-2-(4- RKK)- TH A - 1H-75]
-S-FRRAEBR 3 o 15u1693-— F AR AN BIER T ImLH®sEH# £120°CTF

268



03812475.0 o B 5E258/510H1

BT, ZARENE, BHLC-MS#ATLHAL, F25]0.61mgsd+7MIL4
.
MS (ESI) m/z 335 MH"

% #41601
6- Fo-3-[(E)-2-(4- BE K )- T K ]-5-(4-F X592 -2-X)-1H-%3| =

® 5 36415994F 2] 69 20mg &9 6- Fi-3-[(E)-2-(4- B A )- T 2 -1 H-3] o
S-FIREBR B A14mgdd-— F R RK-3-TH-2-80, #88 E#45/600, 33
1.94mg#4 #E 144 .
"H-NMR (400 MHz, CD;0D) § 2.66 (3H, s), 7.12 2H, t, J = 8.8 Hz), 7.36
(1H, d, J = 10.8 Hz), 7.39 (1H, d, J = 4.8 Hz), 7.42 (1H, d, J = 16.4 Hz), 7.57
(1H, d, J = 16.4 Hz), 7.67 (1H, dd, J = 8.8, 5.2 Hz), 8.62 (1H, d, J = 6.8 Hz),
8.75 (1H, d, J = 4.8 Hz)

% #4602
6- F-3-[(E)-2-(4- REK)- TH K ]-5-(5- F A2 -2-2)-1H-5] =

W 5 76 45994F ) 4 20mg 44 6- F-3-[(E)-2-(4- B L)- TH A -1 H-5] =
-5-F AR B 3 A 14mgty (B)-3-= F X RE2-THE, BB E#41600, 153
8.43mg#y FFRILE-H .
'H-NMR (400 MHz, CD;OD) § 2.43 (3H, s), 7.12 2H, t, J = 8.8 Hz), 7.35
(1H, d, J =11.2 Hz), 7.40 (1H, d, J = 16.8 Hz), 7.56 (1H, d, J = 16.8 Hz), 7.67
(1H, dd, J = 8.8, 5.2 Hz), 8.64 (1H, d, J = 6.8 Hz), 8.78 (2H, s)

5% 3641603
7-R-3-[(E)-2-(4- RE A& )- TH £ )-5-(1H-Kek-2-K)- 1 H-%5]

H 5% 26.413834F 2] 69 108mg 49 7- Fi-3-[(E)-2-(4- B K £)- T £ )-1H-3]
-5-FRBRMUBERE RS To2mLTEE, mA206u4 = T HEF50u
MRA LB LEAGBFETCCTHRIS NN, AHETRE, mAK. A
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LER T B R, KATRAME R fade 3K A KBB4 T 4R, AR
EH G, WHAFASERTSmLE E%H, MASHL SNEBFAZETH
it BidmALREREATIE, KFUEAEROYA CHBIBER
3 A K FattiFe Kk, AWERARBETRAALEN. ¥R LE
14| ETLCHA, 132]36.5mghirHiadh, HRELH.

MS (ESI) m/z 323 MH"

%] 45 364604
5-(1-= F A RARBE-1 H-K 2 -2-5K)-7- R-3-[(E)-2-(4- RA K )- TH K )75
1B T A B

% #6416037% 2] 8936.5mg 49 7- R-3-[(E)-2-(4- REH)- THF A |-5-(1H-
ko 2 K)-1H-F L SR TFVN-— F R TR T, AKiSAHTmAl4mg
B EALE (BH 60%)FFBEH100-4F. FAm30.3ul8IN,N-—F X RARBR, ¥
WERABRETEABHIR, BiTNKFLEREE, RERRATRT
BRI, WA IR KAtefo i Kbk, AVEAMBETRE, AR5
., B4 ETLCLAL, T3 14.2met 17444 .
'"H-NMR (400 MHz, CDCl;) 6 2.60 (6H, s), 3.17 (6H, s), 7.09 (2H, t, J = 8.4
Hz), 7.17 (1H, d, J = 1.6 Hz), 7.24 (1H, d, J = 16.8 Hz), 7.51 (1H, d, J = 1.6
Hz), 7.53- 7.59 (2H, m), 7.60 (1H, d, J = 16.8 Hz), 7.68 (1H, dd, J = 11.6, 1.2
Hz), 8.26 (1H, d, J = 1.6 Hz)

% 341605

2-{7-B-3-[(E)-2-(4-REXK)- T3 K -1 H-3| vk -5- 3K} -3 H-2K et 4-1K)- T B
%) & 5 3656047 2 69 14.2mg 69 5-(1- = F 2 K AR Bt-1H-2K 4 -2-

F)-T-B-3-[(E)-2-(4- RE K )- TH A |- b -1-54 B = F A BLEE A% T 1mL

Wa K, £-78°CTAA20.1u1%91.58 MEET A4 THRIER, AEE

FHRFL054F, P SuFERTEAR, ARETEFHF20547. it

ANKAF LB B G, suER A TR TEEEIR, HAHNER Kitbfe Kk
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%, RERAKRBRET R, RELEMNE, $RLER T2mLELE
KERIFECOCTHIEA, SHETRE, SLEHERAIGA KR EM
KEZRPFH R CRUBER, AVER KftafathKik, RERRK
FBAET IR, RABEMNE, BHLC-MS#tAT4Ek, #52]0.58mghAFAE1LA
4.

MS (ESI) m/z 353 MH"

% #4606
6-F-3-[(E)-2-(4- B FEHK)- TH K ]-5-(LH- =2 -2- K )-1H-73| =&

B 5 603 TR £t ik, it 455945 %) 49108 mgh
6- B-3-[(E)-2-(4- B ER)- LW A -1 H-"3| v 5-F L Bedg LB sh Bk 3, 793
34.4mgtgARRiILat, Hh &L d.
MS (EST) m/z 323 MH"

)& 5 451607
5-(1-=F X RARBE-1H-2 2k 2- 2 )-6- F-3-[(E)-2-(4- R K X )- T & )-v5) m
S1-FRBR — 9 X B

3 5 #.416064% 2| £134.4mg 4 6- R-3-[(E)-2-(4- REX)- T X ]-5-(1H-
e 2K )-1H-"51 o F) R AT 4] & £ 84160469 7 k4L E, 52)29.5mgh) 4%
a4 .
"H-NMR (400 MHz, CDCl) é 2.71 (6H, s), 3.03 (6H, s), 7.06-7.12 (2H, m),
7.24 (1H, d, J = 2.0 Hz), 7.50 (1H, d, J = 1.2 Hz), 7.53-7.63 (3H, m), 7.69 (1H,
d, J = 16.4 Hz)

5 741608
(2-{6-R-3-[(E)-2-(4- B K )- T3 A |- 1 H-73 | w-5- K ) -3 H-ok ok 4- K )- F 8%

A %) & 52 2641 6074F 2] 44 29.5mg ¢ 5-(1- = F 2 KAk Bt -1 H-%K = -2-
E)-6- Re-3-[(B)-2-(4-RERK)- TH A )77 2-1-5 B = F R BB A b %2661
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605FTiE AU 7 ix L, 1F3/0.54mgt)FRAE4.
MS (ESD nv/z 353 MH"

5 7,41 609
5-{7- B-3-[(E)-2-(4-REK)- T K ]-1H-5| £ -5- K }-4H-[1,2,4] =»¢-3-5F

H 35138343 2] 49 20mg 8 7- Fi-3-[(E)-2-(4- R EX)- TH A )-1H-75] =
S5-I LA S BN AR TImLRSE, A6 Imgt) REAKRLEREHE
AN . S HEERE, BERREN, #48LLC-MSLA, F2]1.66mg
B AT REAL A .
'"H-NMR (400 MHz, CD;0D) § 7.15 2H, t, J = 8.8 Hz), 7.41 (1H, d, J = 16.8
Hz), 7.62 (1H, d, J = 16.8 Hz), 7.66 (1H, d, J = 12.4 Hz), 7.70 (1H, dd, J =
6.0, 8.8 Hz), 8.32 (1H, s)
MS (ESI) m/z 340 MH"

% #41610

5-{7- R-3-[(E)-2-(4- RER)- TH A |- 1H-"3| ok -5-K }-4H-[1,2,4] = 2-3- K B
W EAEHII8IFE] 4520mg 7 B-3-[(E)-2-(4-REK)- TH A -1 H- 4
S-FERBEBRUEBEREER TIMLR R, MmACImgH RLMER L F
R8I e, AHEERE, REEHN, BHBILC-MSHA, #F%/0.72mg
LS.
"H-NMR (400 MHz, CD;0D) 6 7.15 (2H, t, J = 8.8 Hz), 7.43 (1H, d, J = 16.8
Hz), 7.61 (1H, d, J = 16.4 Hz), 7.67-7.73 (3H, m), 8.44 (1H, d, J = 1.2 Hz)
MS (ESI) m/z 339 MH"*

F#hH1611
4-RHE-5-{7-R-3-[(E)-2-(4- RE K )- TH A ]-1H-%| % -5-%3-2,4-= £-[1,2,4]
= 3B

H K 413834F 2| 69 20mg 89 7- R-3-[(E)-2-(4- BB £)- T A |- 1 H-73| =
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-5-F I BRER GBS S B A MR T SmL TBE, AmAS.5mgh) KB = AR
RAEEN, BEBILC-MSEEAL, F21.47Tmgt #7204 Y.

"H-NMR (400 MHz, DMSO-Dy) 6 5.49 (2H, s), 7.24 (2H, t, J = 8.8 Hz), 7.53
(2H, s), 7.72-7.80 (3H, m), 8.68 (1H, s), 11.9 (1H, s)

MS (ESI) m/z 355 MH"

% 341612

5-{6- F-3-[(E)-2-(4-BEL)- TLH A |-1H-73 vk -5- K -4 H-[1,2,4] =k -3- K B
¥ £ 555947 2] #920mg 6- F-3-[(F)-2-(4- B K 2X)- T I & )-1H-73| =

-5-F B ARBR T ER AR 2 de B LA HI6104L 32, 152)0.64mgty AT A M,

'"H-NMR (400 MHz, CD;0D) § 7.14 (2H, t, J = 8.8 Hz), 7.41 (1H, d, J = 17.2

Hz), 7.44 (1H, d, J = 10.8 Hz), 7.58 (1H, d, J = 16.8), 7.69 (1H, dd, J = 5.4,

8.4 Hz), 8.62 (1H, d, J = 6.4 Hz)

MS (ESI) m/z 339 MH"

£ #41613
5-{6-F-3-[(E)-2-(4- B K L)- T A - 1H-73] w5 K 1 -4H-[1,2,4] = -3-BF

¥ 5 76.415597%F 2] #920mg 44 6- Fi-3-[(E)-2-(4- B X £)- T £ -1 H-73) =
S-F R TE LB IR EAHI00R 2, BAEBITHETLCLAL, F
E|1.55mgtg 47 HLadh, HEh Esd.
'H-NMR (400 MHz, DMSO-Dg) 6 7.24 (2H, t, J = 8.8 Hz), 7.47-7.54 (3H, m),
7.76-7.80 (2H, m), 8.48 (1H, d, J = 6.4 Hz)
MS (ESI) m/z 340 MH"

L #%41614
4-F I -5-{6- B-3-[(E)-2-(4- REK)- LI |- 1H-"3| »b-5- 3 3-2,4- = £-[1,2,4]
=k 3-8

e K26 H15594% 2] 4920mg# 6- R-3-((E)-2-(4- RAFEL)- TH £ |-1H-7| %
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S-FEREBOEREME, AL AP ELMMY T ELE, BH5ET
#ETLCHAL, F2)2.19mgty 47 a%, Ha Esd.

TH-NMR (400 MHz, DMSO-Dy) 6 5.27 (2H, s), 7.24 (2H, t, J = 8.7 Hz), 7.47
(1H, d, J = 10.8 Hz), 7.52 (2H, s), 7.77-7.80 (2H, m), 8.43 (1H, d, J = 6.0 Hz)
MS (ESI) m/z 355 MH"

R #H1615
S-(1LH-3K ok od-2-2)-6-$-3-[(E)-2-(4- RER) TH A |- 1H-75 %

) 52 36415594% 2] 49 10mg % 6- B-3-[(E)-2-(4- BRFXK)- TH K )-1H-73] =
S5-FEERBOEEREGOSMLLEERT, TERTMASSUNGE
(IM# TECRR)HFE1200CHE— K. mAKRF A CRUBERE, ¥4
MERYE. BAMBRLC-MSH B fsiit, 5210.08mgh#7A L4,
AXELETH.

MS (ESD m/z 373 MH"

% #451616

5 341 617-623 69 4L 1 6- Ru-3-[(B)-2-(4- B ER) T A |-1H-75] =
S-FREREBEREFTEORRGEX I BERB L6156 F 54
AR

%5617
6-F-3-[(E)-2-(4- R HERK)- T 3K |-5-(7-F R-1H-R 5 okek-2-55)- 1 H-%| ok
MS (ESI) m/z 387 MH"

% #%451618
6- B-3-[(E)-2-(4-RFEAL)- LI K ]-5-(6- F A-1H-FR ok ed-2-K)-1H-7|
MS (ESI) m/z 387 MH"
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£ #4619
5-(6-F-1 H- 3K FF ko 2-K)-6- f-3-[(E)-2-(4- R A 2)- TH A - 1H-73| =
MS (ESI) m/z 407 M*

% #4620
6- F-5-(6- F-1 H- K H ok o -2-5)-3-[(E)-2-(4- REXK)- T K )-1H-75| =
MS (ESI) m/z 391 MH"

% 341621
6- Fo-3-[(E)-2-(4-RFR)- T K |-5-(6-7H K- 1LH- K okok-2- 2 )- 1 H-"3|
MS (ESI) m/z 418 MH"

37641622
5-(5,6-—=F-1H-F ok 2-K)-6-f-3-[(E)-2-(4- BERX)- TH X ]-1H-"3] =
MS (ESI) m/z 441 M"*

57,4623
5-(5-#.-6- B-1 H-F F oo -2-35)-6- B-3-[(E)-2-(4- RE K )- T K )-1LH-75| =4
MS (ESD) m/z 425 M*

#] & £ 41624
5-38 -1 H-v3| w2 -3-F B¢
H15g695- 8R4, 34mLAKF2.79gt) S RAAES0°C F HEHS24F,

KRGk LB, A4S A 4.5828) A I6mLKER, Fk LA
T &SRR RS- i A2 3] 6.72mLRAEL/133mLAK 6 RAER Y, Fmik
BAREFHRHEREERILAWC, ERESHTHRIISHHE, #Ed
A30.2g8 RAGADHS6mLR L BE %, Fivik EREFHRHEREE
#it4°C, BE AR EBHIINE., REAWREREWFIAKFA THR
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Z B89 Sk rh=1:140 RAER F I, AT HUE A 4edfe 3K skt A Bk
BRAET IR, REEMN, FALAMGLRA LBk EFLE, F2)4.64gt9+781L
o, HiEFELENR.

'H-NMR (400 MHz, DMSO-d¢) § 7.54 (1H, dd, J = 8.8, 2.0 Hz), 7.63 (1H, d,
J = 8.8 Hz), 8.19 (1H, d, J = 2.0 Hz)

#) & £ 51625
5-1&-1H-"3| = -3-F 8% LB

K 3ghY5-12-1H-"3|#2-3-F BUEME T 60mL B3, /A 0.6mLRAREL H 7w
RAERSN . AHEFRE, MAK, A LBRTBEHTER, $HEFAMN
&R fafe ik B R KB R Ao taFa ik, FARBREETIRFARLEAN, 17
B2 7gt AT, ARELSR.
"H-NMR (400 MHz, CDC};) 6 1.50 (3H, t, J = 7.2 Hz), 4.54 (2H, q, J = 7.2
Hz), 7.54 2H, d, J = 1.2 Hz), 8.37 (1H, t, J = 1.2 H2)

#8 £ #5626
5-i-1-Z X F K1 H-5|=-3-F B

H42.19g#)5- 18 -1H-3| . -3-F B LB E R T40mL=F X FBLAE, Ao
391mg#g60% EAAACE AR A2 38 Z X F AR AT R FTHELI A,
A Fo RAARKIERG, SR EERA CBRUEBER, HREAEILE
Riafeth Kok, MABRSETRAZLEN. BAFEAHERT20mL
LEE . 20mL Y £k A=15mL SNE B AKE R P HF£60°C F B2 0,
AHEERE, REAEERBTMAINGS T, A TBTE: W%
=LK RABHNER, $RAWNERBf KA RABE TR, &
RBEME, FEYGERRA OBRAFILEFEI3g0178L0e%, HxEk
e,

MS (ESI) m/z 481, 483 (M-H)
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# & L1627
5-8-1-Z X F X-1H-75|=-3-F B X A Bk

B 1g)5-18-1- Z K F A 1H-%5| =4 -3-F B A=0.23mL R Bk, %8 L4
127, fF2|755mghiirMLad, HXRELSR.
'"H-NMR (400 MHz, CDClL3) é 6.28 (1H, d, J = 8.8 Hz), 6.65-6.70 (1H, m),
6.75 (1H, t, J = 6.8 Hz), 7.06-7.39 (17H, m), 7.56 (2H, d, J = 8.8 Hz), 8.55
(1H, brs), 8.62 (1h, d, J =2.0 Hz)

%&£ #.51628

5-RE-1-Z K F X -1H-"5 v -3-F B K A BLAR
#318mg#5-i8-1-Z K F X -1H-73 =2 -3-F B F R BhAk, R4 & 58

#1422, $F3)258mgh)iFARILaH.

"H-NMR (400 MHz, CDClL3) 6 6.20 (1H, d, J = 8.8 Hz), 6.47 (1H, dd, J = 8.8,

2.4 Hz), 7.02-7.82 (21H, m), 8.59 (1H, brs)

& £ 3641629
3-EERETBA-1- = KT R 1H-7 vk -5-F B

) & 52562717 2] B9 470mg 9 5- 8- 1- = K T A1 H-%5| 4 3-F B X
ABUBIEE T8.4mL W Snk - £-70°80 3 F AnA1.58mL 1.6 MAEET 42
TIBER. £-T0°CTFHIHI554, BRETR-TEE, FER LR T RN
FALHK25 547, Ao Fe BALEKERE, R EERA CBRTEBEIR,
FRTAA AR R Ao fe KBRS R BT IR, RS, FANLELA
Tob: TR =2:160 RAEH 2ok TR, 2)230metd IRAUL A, Ak
Gt d.
'H-NMR (400 MHz, CDCl;) § 6.46 (1H, d, J = 9.2 Hz), 6.98-7.45 (18H, m),
7.54-7.64 (2H, m), 7.73 (1H, dd, J = 8.8, 1.6 Hz), 8.58 (1H, s), 9.25 (1H, )

#4630
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A5 LB 183 R KAe) F ik L E A & L5 6284] & 695- KA -1-=
FFE-1H-5 4 -3-F B R A B Ao R E) 9 B BE, 193] £ £4)631-635691L.4
M.

% 341631
5- B A RA -1 H-3| v -3-F B R X Bl
MS (EST) m/z 295 MH"

L #4632
5-F AL RA-1H-7) ¢ 3-PaE XA BLE
MS (ESI) m/z 321 MH"

% #41633
5-[((25)-5- R AR eg 52328 ) - BK - 1 H-75] ik -3- F BR R K Bk
MS (ESI) m/z 364 MH"

£ #41634
5-[(kh-2-K A)- B )-1H-"5|-3-F B X X Bb Ak
MS (ESI) m/z 347 MH"

5741635
5-[2-(F-2-K)- LB A R )-1H-73] =2-3- F BUR A BLik
MS (ESI) m/z 377 MH"

5% 3641636
5-F AR BLA R A1 H-5 e -3-F B R A BL e

W) & 366162845 2] 69 10mgh9S-RAE-1-Z XK F X 1H-3 ok 3-Fag K
ABBEERT —RFR, MAGUE THAdmety TABEF LT B THE
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3 0B, AKFACKRIEFRE, RLASMNRIEZAY, QL PN
0.5mL=RFHEA0SmMLEZ M LBRALEBRFHRAFVN., REKEHNE, &
IFLC-MS# 474640, #52]0.22mgtY 481044

MS (ESI) m/z 331 MH"

% 341637

B & LB E RPN F ik, W5 & FHH| 6294 & 493- XA RA T
BEE-1-Z R T A 1H-" e -5-F B A R B 4 e B, 53R 1640183
HBLAR P 2 HEBLAR Y, FEBLC-MSHL, 155 54£41638-640691L5-%,

% 3641638
3-FEARE FTBEE-1H--5-FR[(1S)-1- B X F A 2-FRA AA)-BLA
MS (EST) m/z 367 MH"

% 3,41639
3-RARR T BA-1H-2-5-FBR[(1S)-2-B X -1- XX T X )-BLhe
MS (ESI) m/z 401 MH" |

% &51640
3-FEARA T BA-1H-7-5-F BR[(15)-1-B A F LA T X )-BLAE
MS (ESI) m/z 352 MH"

k#4641
3-FARAFTHA-1H-77|wk-5-F 8

H 4 & EHH629%] £ 10mgy3-F A RA THA 1- = X F A-1H-7|
5 EE R TO0SmL_RFRA0SmLE R T8 ¥ AT B TR
B, B#ABHELC-MSLAL, 520.72mgti7ML4%.
MS (ESI) m/z 282 MH"
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%&£ 651642
6-Fi-3-[(E)-2-Q2- B K K)-TH K]-5-PER-1-Z KT X-1H-75| =4

& %) & £ 264118047 2] 692.0g 3-3£-6-R-S5-FEE-1-= KT E-1H-"5|¢ =
1.46g%92- RE T, R EAH181475 %, F2 115z 4548, A%
|esd.
TH-NMR (400 MHz, DMSO-Dy) 6 6.13 (1H, d, J = 12.8 Hz), 7.17- 7.45 (18H,
m), 7.54 (1H, d, J = 16.8 Hz), 7.81 (1H, d, J = 16.8 Hz), 8.01 (1H, t, J = 7.6
Hz),9.15 (1H, d, J = 7.2 Hz)

%% 53641643
6-F-3-1(E)-2-(2- RER)-TH A |-1-Z X F A-1H-7]=-5- 2 B

& &) & 5% 36 564273 B 49 1.14g 49 6- B-3-[(E)-2-2- R FEK)- T K ]-5-74
A-1-Z KT R 1H-% =, BB EAEF182607 ik, 210747,
ARRELER.
'H-NMR (400 MHz, DMSO-Dg) 6 5.09 (2H, br s), 5.92 (1H, d, J = 12.4 Hz),
7.16- 7.38 (20H, m), 7.41 (1H, d, J = 16.8 Hz), 7.87 (1H, t, J = 7.6 Hz)

#8564 644
6-#-3-[(E)-2-3-REKX)- LW K]-5-AE-1-Z XK F X 1H-75| %

BB EAHI818F %, HHFEEHEF1804F2]491.5g493-18-6- F-5-75

A1-ZRF R 1H-"5 = F2730mgtd3- R K TH, F2(872mgtd 1740444,
ARREL .
'H-NMR (400 MHz, DMSO-Dy) é 6.12 (1H, d, J = 12.8 Hz), 7.15 (1H, dt, J
= 2.0, 8.8 Hz), 7.20- 7.45 (16H, m), 7.48 (1H, d, J = 16.4 Hz), 7.54 (1H, d, J =
8.0 Hz), 7.69 (1H, d, J = 10.8 Hz), 7.77 (1H, d, J = 16.4 Hz), 9.19 (1H, d, J =
7.2 Hz)
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#| & 5 264 645

6-A-3-[(E)-2-3-RAER)- THA)-1-Z X F K- 1H-v3] ok -5- 25
BRERG 18265 F ik, &4 & K F) 6441F 2] 45 870mg 49 6- R

3-[(E)-2--RFE)- T A )-5-AE-1- =X F R-1H-734, FE|707mgh 47

Mo d, AXRFRELH. NBLLEEHERAEHNTINZLMER.

#] & % #4646
6- B-5-FH R -3-[(E)-2-(E-3-R)- TH A ]-1- = K F A-1H-73| %

BB EAEH18169F %, BHE L) 180472 491.0g693-3£-6-R-5-7%

K-1-ZXKF R-1H-"| =2 F2314mgty3- T K bnz, 1F2]588mghy AFA14L4
W, hRERELHR.
"H-NMR (400 MHz, DMSO-D) § 6.14 (1H, d, J = 12.8 Hz), 7.10- 7.45 (16H,
m), 7.50 (1H, d, J = 16.8 Hz), 7.81 (1H, d, J = 16.8 Hz), 8.01 (1H, d, J = 8.0
Hz), 8.50 (1H, dd, J = 2.0, 4.8 Hz), 8.90 (1H, d, J = 2.0 Hz), 9.19 (1H, d, J =
7.2 Hz)

| & L 661647
6-F-3-[(E)-2-(h22-3-K)-TH K ]-1- Z X F E-1H-73] e -5- K &

BB ERBI2N F i, hHlE EAEP6467F 2] 49587 mghd 6-R-5-A 5
3-[(E)-2-(mR-3-R)- TH K- 1-Z X F X -1H-754¢, 1F2|465mgty A7A1L4
W, ARKELR.

'H-NMR (400 MHz, DMSO-Dg) § 4.99 (2H, br s), 5.90 (1H, d, J = 12.4 Hz),
7.13- 7.45 (18H, m), 7.46 (1H, d, J = 16.8 Hz), 8.11 (1H, d, J = 7.6 Hz), 8.43
(1H, d, J = 2.0, 4.4 Hz), 8.75 (1H, d, J = 2.0 Hz)

% & £ 51648
6-F-5-FH K -3-[(E)-2-(K%-2-5)-TH A )-1- =X F A-1H-"3|
B EAS1818 7 &, HHE& £HE4]1807F 2] 492.0g493-12-6- F-5-7%
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A1 XK F R 1 H- e F21.10g852- T B, 172 684mg #4780 44
ARELR.

'"H-NMR (400 MHz, DMSO-Dy) 6 6.14 (1H, d, J = 12.4 Hz), 7.11 (1H, dd, J
= 3,6, 4.8 Hz), 7.17- 7.45 (17H, m), 7.57 (1H, d, J = 4.8 Hz), 7.67 (1H, d, J =
16.4 Hz), 9.15 (1H, d, J = 7.2 Hz)

#) &5 741649
6-Fu-3-[(E)-2-(E%-2-K)-TH A ]-1-Z R F A -1H-75| = -5- A 1

BB EAB 18285 F ik, 1 H] & £ H]6487F 2] 49647mgtY 6-R-5-A5 1
-3-[(E)-2-(F%-2-5)-TH K ]-1- =X F X-1H-%5| 4, 155]623mgh)+7-44
B, AXRELR.
"H-NMR (400 MHz, DMSO-D) 6 5.00 (2H, br s), 5.90 (1H, d, J = 12.0 Hz),
7.01 (1H, d, J = 16.4 Hz),7.08 (1H, dd, J = 3.6, 5.2 Hz), 7.16- 7.44 (18H, m),
7.49 (1H, d, J=5.2 Hz)

% 8-5 3641650
1-(@T EHA-F E-RIK)-ZR &5 T B LB
#1500mgh1-R T AKEARA- AR TRLE (AH1L,1-5KAR=F
BR — T ES3B L#k #4534 89 5 7% (Journal of Medicinal Chemistry, 31, 2004
(1988))#] & )ey5SmL — F A F BuEA P, /e A0.2mL F £ 8t488mg#760%
SNAFETETHRBLNE, mAKE, R EERA LBRER, FILE
R K Fnde o dh K BRI R KAABREE T IR, ARKIEH TRy Reditst
R AL 6,3 AU (LB T8 E T5=1:19), F5|59mgtd iz ad, Hik¥
&bk,
'"H-NMR (400 MHz, DMSO-Dy) 6 1.17 3H, t, J = 7.2 Hz), 1.22 (2H, br s),
1.36, 1.40 (11H, &), 2.76, 2.81 (3H, &), 4.09 2H, q, J = 7.2 Hz)

%) & 52 341651
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1-@8 T RBA-FA-RB)-FRARRK TR

%148mg g 1-(BR T RHFA- T E-RE)- B3 F B LB 450.4mL F 81258
B, WA0ImL SNESMMKERFELZRTHRBALE, mAKE, &%
RELEBRR OBk, KEFMAOTML INEBHA CRTEBER, A
B foda R Bk ot A RKABREET k. RLEH, F3]36meghi+FAiies-
&, HAELH.
'"H-NMR (400 MHz, DMSO-Dg) 6 1.18- 1.46 (4H, m), 1.36, 1.39 (9H, %-s),
2.76, 2.80 (3H, 4&-s), 12.50 (1H, br s)

#-& £ 341652
-@ETE-ZFPR-Z2REERETR)-IRAL T BR LB
A700mgt1- B A FR-FKARTHRLE (AHL1-RAR-FTE=C
BS54 B Lk F #53i£ 69 5 & (Tetrahedron Letters, 40, 5467 (1988))414&) 49
7mL N,N-="F 3 F BLAIE & F mA430mghy ket Fo916mgadd T A = F &
RARFEEZRTHHIR, QRAEERPMAETRE, ANERK
AK. INEBR. K. Hofeskdt S KiERAtofa i Kbk, AIER LK
FRBAET IR, REABH, RI1.13gHF-MLAY, ARLEHRY,
"H-NMR (400 MHz, DMSO-Dy) 4 0.03 (6H, s), 0.85 (11H, S), 1.13 (2H, dd,
J=4.0,6.8 Hz), 1.17 3H, t, J = 7.2 Hz)3.74 (2H, s), 4.05 (2H, q, J = 7.2 Hz)

#1485 3641653

1-RTEA-—FA-SEARETL)-RARTH
H110g891-RTEA-—FE-ARERATE)-RAR TR LB AH &

7 56518 6 75 XKAE, 1F2|781mghiirdiiet, HALEHRY.

"H-NMR (400 MHz, DMSO-Dg) 6 0.03 (6H, 5),0.81 (2H, dd, J = 3.6, 6.8 Hz),

0.85 (9H, S), 0.99 (2H, dd, J = 3.6, 6.8 Hz)3.74 (2H, s), 12.18 (1H, br s)

#) & 5 441654
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(2S5,4R)-4-(F T A= F XA X £ X)-wbek bt -2- F 8L F B

$)2.5g894-( T K- F A-A 5 A FR)-beddt-1,2- = F & 1-F A 85 2-
WEE (AR XA4-BE L RBERBIP-A 62-155279% 7 k4 &) #
25mL F B8 F A 250mg#20% B A EH EFTETEARAATHHF
WA, BEBANE, REEN, F3]1.64gt) 17800, AR EBRY,
'H-NMR (400 MHz, DMSO-Dy) 6 1.78-1.93 (2H, m), 2.60 (1H, dd, J = 2.4,
11.2 Hz), 3.03 (1H, dd, J = 5.2, 11.2 Hz), 3.61 (3H, 5), 3.79 (1H, t, J = 8.0 Hz),
4.32-4.39 (1H, m)

#4534 655

(2S,4R)-4-(B T K- = F K -2 K fK)-1-F K -rtheflt-2- F B8 F 8%
%1800mg#) (25,4R)-4-(F T - F R -A5 X UK )-whod be-2- T B F 85

ASmL ¥ BREA Y, MmN0.35mL 37% F B /KIE A F80mghd10% 428 5144

KA EREETHAL0 A, BEEAMNE, REEN, Aeohdidadik

HEHES B F (TR TESE T H=1:6), F2|489mgt+7 s, #

AR TN

'H-NMR (400 MHz, DMSO-Dg) § 1.80-1.90 (1H, ddd, 4.0, 8.0,12.0 Hz), 2.08

(1H, td, J = 4.0, 12.0 Hz), 2.20 (1H, dd, J = 5.6, 9.2 Hz), 2.27 (3H, s),

3.15-3.24 (2H, m), 3.62 (3H, s), 4.32-4.39 (1H, m)

#|& £ #5656
(2S,4R)-4-(B T -= F R - A FK)-1-F R -abel bt -2-F B

W 488mg 4] 2S,4R)-4-(3 T - = F X -5 R EK)-F A -vibekdt-2-F
BR T B, VAR EFIACSIMRMN F &, 2 625mgt iR at, HE ek
AR R,
"H-NMR (400 MHz, DMSO-Dy) § 1.80-1.90 (1H, ddd, 4.0, 8.0,12.0 Hz), 2.08
(1H, td, J = 4.0, 12.0 Hz), 2.20 (1H, dd, J = 5.6, 9.2 Hz), 2.27 (3H, s),
3.15-3.24 (2H, m), 3.62 (3H, s), 4.32-4.39 (1H, m)
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#1485 #41657
(2S,4R)-1- LB -4-(R T - F X250 K AR )-wbed be-2-F R

%14 & 3 4165443 2] #9800mg 49 (2S,4R)-4-(B T A-—F L AR A &
Z)-rbeBbt-2- F B W BS A9 10mLBLsEA& F , MA0.3SmLE B AT FFAER T
BN, AR EER T A LB LEEE, ANERRA K. IN®E.
K. $feBk B EAAKERFF LKk, AVERLKABRETRE,
REBEA, BERRBQSAR)-1-TLHEAA-ERTEA - FR-BRALL)S
$-2-F BT B, R IEBIA LT 4] & L4 H165169 7 XAKME, £2)337mg
AT EY, Ao e d.
'"H-NMR (400 MHz, DMSO-Dy) § 0.07 (6H, s), 0.85 (9H, s), 1.92- 2.13 (2H,
m), 1,95 (3H, s), 3.70 (1H, dd, J = 5.2, 10.8 Hz), 4.20 (1H, t, J = 8.0 Hz),
4.46-4.53 (1H, m), 12.45 (1H, br s)

% #.41658

HH B 51182, HIEEHGI643. & LHFI645. #) & L5647
Fothl & R HH16491F 2] 65 T F 9 B, H#1E& F£#E51651. #]&L£#h51653. %)
% ) 6565 %] & b 6571F 2| 4 RE) s R B T £ 89 BB 661
183FT R 6 7 XBLltb, BEBRY (FARTEA-FEAERENESHA
95% = . LERBLIR37) 8 i LC-MCsh4k, 135 52 3641659-68844 1024 .

% #.41659
AR T BR{6- B-3-[(E)-2-(2- RFK K)- T3 K- 1H-"5] wk-5- 3 ) -Bh ik
MS (ESI) m/z 340 MH"

% 341660
N-{6-#-3-[(E)-2-2- RAF2)- TH R |-1H-"3] »e-5- K )- T BB
MS (ESI) m/z 314 MH"
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5% 3641661

N-{6- f-3-[(E)-2-(2- BEK)- TH K- 1H-5 = -5- X }-3- 8 K -22-—FX-A
;3

MS (ESI) m/z 372 MH"

5% 3641662

N-{6-R-3-[(E)-2-(2- RER)- T K ]-1H-""2-5- K }-3-£2 4 3-F X-T £ Bt
3

MS (ESI) m/z 372 MH"

5% #%.41663
N-{6- F-3-[(E)-2--BRFK)- T K ]-1H-73) e -5- 2 }-3- 2 X - A BL:
MS (ESI) m/z 344 MH"

5 #4664

N-{6- #-3-[(E)-2-(4- B EX)-TH A - 1H-7»2-5-K)-3-B X 3-FR-TAB
Je

MS (ESI) m/z 372 MH"

5% 3641665
N-{6-F-3-[(E)-2-(4- B FEK)- THH X )-1H-"5|»k-5-)-3- 2 X - B BLAE
MS (ESI) m/z 344 MH"

3 #4666

N-{6-$-3-[(E)-2-(4-REL)- TH X |- 1H-"|-5- K 13- A - T A Btk
MS (ESI) m/z 358 MH"
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% #5667

N-{6-R-3-[(E)-2-(4- B EE)- TIH K- 1H-73| " -5-K}-3R)-3- 2 X-3- K XA
Brlg

MS (ESI) m/z 420 MH"

£ #41668

R EBE-1,1-= F B BLAE (6- B-3-[(E)-2-(4-REK)- T K- 1H-73| ok -5-K)-
B

MS (ESI) m/z 383 MH"

% 341669

N-{6- R-3-[(E)-2-(H7E-3-2)- TH X - 1H-73] e -5-)-3- 2 K22 —FE-&
BR

MS (ESI) m/z 355 MH"

3441670

N-{6--3-[(E)-2-(=2-3-K)- T K- 1H-5| e 5- K3 3- 2 K 3-F - T X Bt
Jiz

MS (ESI) m/z 355 MH"

3641671
1-5 23R A5 T B {6- R-3-[(E)-2-(17-3-2)- TH A |- 1H-72-5- 3 }-Buge
MS (ESI) m/z 339 MH"

% 3451672

HABE-1,1- = F B BLAE {6- B-3-[(B)-2-(172-3-K)- T A -1H-73] »-5- K )-
Bt Rk

MS (ESI) m/z 366 MH"
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£ #1673
& 5 W B (6- FL-3-[(E)-2-(H7-3-2)- T K )-1H-73 b5 K )-Bri
MS (ESI) m/z 323 MH"

5 #6.41674
N-{6-$-3-[(E)-2-("2-3-%)- 3 A ]-1H-"3| -5- K }- LBuE
MS (ESI) m/z 297 MH"

£ &41675

W22 3R B T B {6- B-3-[(B)-2-(4- B 2)- T A -1 H-73] -5- K- B
J&

MS (ESI) m/z 384 MH"

F=#41676
1-2 £ IR AL T B {6-F-3-[(B)-2-(d-REL)- TH A )-1H-7| o 52 )-BRAR
MS (ESI) m/z 356 MH"

£ #5677

(2S,AR)-4- 12 E o535 -2- T B {6- R-3-[(B)-2-(4-RFEK)- T 5 & -1H-"3] =%
-5-K)-Bu

MS (ESI) m/z 385 MH"

% #1678

122 & F E-3R A B T B {6- 3-[(B)-2-(4- BFK)- T A1 H-7] 2-5- 1)
B

MS (ESI) m/z 320 MH"
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% 241679

-4 F A RAR T B{6-R-3-[(B)-2-G-RARL)- TH A 1H-77-5-K}-
B

MS (ESI) m/z 370 MH"

5 #.41680

1-52 A F AR A5 T B{6-R-3-[(E)-2-(FE%-2-5)- TH B - 1H-"5 %-5-5)-
Bt

MS (ESI) m/z 358 MH"

5 #4681

1-F & SR AL F B {6-R-3-[(E)-2-(4- RFAK)- T A [-1H-75| o -5-K}-
B

MS (ESI) m/z 369 MH"

5 #4682

1-F £ B R -SR AR T B {6- R-3-[(E)-2-G- R X L) LW A ]-1H-53 = -5-4 -
Bt

MS (ESI) m/z 369 MH"

5% #641683

1-F A AR AL T BR{6- R-3-[(B)-2-(F%-2-K)- LI K- 1H-77] 4-5- K-
S

MS (ESI) m/z 357MH"

% #4684
1-2 A -3 &5 F B {6- R-3-[(F)-2-G- REX)- L X ]-1H-73| »b-5- K }- Bl
MS (ESI) m/z 356 MH"

289



03812475.0 oW B FE279/510;

L #4685
1-2 XK A5 F B8 {6- B-3-[(E)-2-(E%-2-2X)- LW A -1 H-"3] »-5- K )- B
MS (EST) m/z 344 MH"

% #.41686
2-3R & 2K -N-{6- B-3-[(E)-2-(4- REK)- T K |- 1 H-"3| v -5- K - T BL B
MS (ESY) m/z 354 MH"

K 3641687

(2S,4R)-4- 2 A -1- F K -vth g 52 -2- F 8% {6- A -3-[(F)-2-4- R AR X)- T
K)-1H-v3| w55 )-BhA

MS (ESI) m/z 399 MH"

5% 74688

(2S,4R)-1- T BL X -4- 2 X -t o8 0 -2- F B {6- B-3-[(E)-2-(4- R K X)-TH
AJ-1H-"3) =k -5- % }-Bh A&

MS (ESD) m/z 427 MH*

#4536 41689
1-(6- #-5-74 2 -1 H-"3] o -1-R)- T &R

@4 & ERFTTFE 6 10gHI N-(5- R-2- F A 4- A A K R)- T BB
40mL KB B A= 13.4mLBE BR BT &9 A& P, #2101 mL I 75 BR 7 K, B,
Fl Bt An#k £80°C, BT eE, suiBAWAEICH I3 o, REKH,
WM ERIZGLE R, BRI 71947 MAS Y, HEEELER.
'H-NMR (400 MHz, DMSO-D; ) & 2.76 (3H, s), 8.27 (1H, d, J = 11.6 Hz),
8.68 (1H, s), 8.88 (1H, d, J = 7.6 Hz)

290



03812475.0 oW B 5E280/510H

#1& 523641690
6- #-5-F A-1H-"3| =

3%1.6g 49 1-(6- F-5-FH 2 -1 H-75] »-1- 2K )- TR 3 BB 4 &L 265140989 7
KR, 133)1.26g8 45 ML A Y, AR ES R, NEAK L4 4 L5
179248 F) .

E#41691

AL ERGISIFTELMGF ik, REHE T 51824 K 4 6- £
3-[(E)-2-(4-REE)- TR -1-Z R F R 1H-73| 2 -5- A Befe R B R BR, 1%
B £ 3#641692-73089404% .

% #4692

2-RE-N-{6- R-3-[(E)-2-(4-RFHK)- TH K- 1H-%3 5.3 13- F £ T A B
3

MS (ESI) m/z 371 MH"

5 #.41693

N-{6- R-3-[(B)-2-(4- REKL)- TH A |- 1H-5 5%} 3-F RO FHER-T
H B

MS (ESI) m/z 385 MH*

% #4694
N-{6-F-3-[(E)-2-(4- RAEL)- T A |- 1H-"3| w5 - X F B
MS (ESI) m/z 376 MH*

% #4695
LI -2- F B {6- BU-3-[(E)-2-(4-REX)- TH X |-1H-73| w52 ) -BL
MS (ESID m/z 377 MH"
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5 3641696
N-{6-F-3-[(E)-2-(4-RERK)- T K )-1H-73 e -5- K - MR de
MS (ESI) m/z 377 MH"

33641697
N-{6-B-3-[(E)-2-(4-REK)- TH X ]-1H-7| w5 - R B
MS (ESI) m/z 377 MH"

% 3641698
T -5 B {6- F-3-[(E)-2-(4- BE ) T K- 1H-73] -5- 2 -Bs
MS (ESI) m/z 378 MH"

5= .4 699
o2 B B8 {6- F-3-[(E)-2-(4- R EK)- LI K )-1H-v5| o-5- 5 ) - B
MS (ESI) m/z 378 MH"

5341700
E-2- F B {6- F-3-[(E)-2-(4- RER)- I A -1 H-77]k-5- BB
MS (EST) m/z 382 MH"

% #41701

1-F A -1 H-too-2- F BR{6- A-3-[(E)-2-(4- AR )- T K -1 H-77| e -5- K }-
B Ak

MS (ESI) m/z 379 MH"

53641702
1 H-"H%-2- 5 BR {6- B-3-[(E)-2-(4- R K)- T AR |- 1 H-73| ik -5- K }- BB
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MS (ESI) m/z 365 MH"

% 341703

5-F R -F 8o 4-F B {6- F-3-[(E)-2-(4- K £)- TH £ -1 H-73| =53 )-8k
Ji&

MS (ESI) m/z 381 MH"

% 3641704

3,5- = F K- J"Hok4- F BL{6- B-3-[(E)-2-(4- B E £)- TH £ )-1H-7] » 5.
A)-Buhk

MS (ESI) m/z 395 MH"

5% #41705
N-{6- R-3-[(E)-2-(4- RA K )- TH |- 1H-"3] o -5-%1-2,6-— F E 2 - BLA:
MS (ESI) m/z 437 MH"

5= #.41706
6-2 A7 -2-F BR{6-B-3-[(E)-2-(4- RAE X )- LI A -1 H-%3] b -5- 4 ) Bk
MS (ESI) m/z 393 MH"

% #4707
N-{6- -3-[(E)-2-(4-RFE2)- TH R - 1H-7 b -5- % 1-2- F £ X SR BLAE
MS (ESI) m/z 407 MH"

5234708

N-{6-R-3-[(E)-2-(4-RAEK)- T Ak |- 1H-7] 5.3 )-2- 12 K- R BL A
MS (ESI) m/z 393 MH*
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5 364]709
N-{6-#-3-[(E)-2-(4- RFZX)- TH XK |-1H-73| -5- K }-6-#2 X - B BL A
MS (ESI) m/z 393 MH"

% 341710
IRT B T BR{6- F-3-[(E)-2-(4- K- TH K- 1 H-73| vk -5- 1K) -Be e
MS (ESI) m/z 354 MH"

EH1711
1-FE-R A5 F BR{6- R-3-[(E)-2-(4- R K K)- T A -1 H-75| b -5- 3K }- B
MS (EST) vz 365 MH"

341712
N-{6-R-3-[(E)-2-(4-RFEL)- TH A |- 1H-"3|-5-3}-2,2-— F X A Bk
MS (ESI) m/z 356 MH"

F5]713
1-F XK AR F B {6- f-3-[(E)-2-(4- B A X)- T A -1 H-%5| w5 K ) -BE AR
MS (ESI) m/z 354 MH"

E#H1714
2-F X-FR AR T B {6-R-3-[(F)-2-(4-REKL)- TH K ]-1H-v5| b-5- K )-BhAE
MS (ESI) m/z 354 MH"

41715

R 5. F B {6- #-3-[(E)-2-(4- RE K)- T K -1 H-73| d-5- K ) - BBk
MS (ESI) m/z 383 MH"
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T HHIT16
2- TR -NV-{6-F-3-[(E)-2-(4-RF - TH R -1 H-v51-5- K- T A B
MS (ESI) m/z 370 MH"

L HAB1717
2,2- = F-N-{6-Fu-3-[(E)-2-(4-RAEX)- T K] -1H-"5] =2-5- K- LBLAK
MS (ESI) m/z 350 MH"

E #4718
Ewy-3-F B4 {6- f-3-[(E)-2-(4- REL)- TH K)-1H-"3 4 -5- K )-BL&
MS (ESI) m/z 382 MH"

£ 41719
N-{6-F-3-[(E)-2-(4- RAEK)- TH A -1 H-73] o -5- 3 }-2- (R -2- )~ TR
MS (ESI) nv/z 391 MH"

£ #41720
N-{6-F-3-[(E)-2-(4- RE£)- T A - 1H-77 o-5-4 }-2- (L -3-5)- LB
MS (ESI) m/z 391 MH"

% 341721
N-{6-F-3-[(E)-2-(4- REL)- T K- 1LH-73| »k-5-3 }-2-(h72-4-K)- TBL I
MS (ESI) m/z 391 MH"

= #4722

N-{6-8-3-[(E)-2-(4- R EL)- LI A -1 H-5| -5- K )-2-(F%-3-5)- LB
MS (ESI) m/z 396 MH"
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5% 7641723

2K 5 [1,3] 1 = 7 3R I -5- K -N-{6--3-[(E)-2-(4-RFR)- LI K -1H-
W) e 5. 3K - LBLAR

MS (ESI) m/z 434 MH"

53641724
2-FE-N-{6--3-[(E)-2-(4- RAEL)- TH K- 1H-"7| 2-5- 3 }- TBLE
MS (ESI) m/z 329 MH"

% #4725
N-{6-F-3-[(E)-2-(4-BER)- T -1 H-73 vk -5- 2 )-2- F R RA-T e
MS (ESI) m/z 343 MH"

LHBT726
2-= % A BRI -N-{6-B-3-[(E)-2-(4- R EK)- LW K- 1H-5|-5- K }- TBLU&
MS (ESI) m/z 357TMH"

5341727
2-TBLE B -N-{6-B-3-[(E)-2-(4- RFEX)- T K)-1H-73| e -5-K}- TR
MS (ESI) m/z 371 MH"

74728
N-{6-F-3-[(E)-2-(4- B EX)- T K )-1H-7]»k-5-2}-2-F - TR
MS (ESI) m/z 344 MH"

341729
2-F I -N-{6-B-3-[(F)-2-(4- R A K)- T K )-1H-"3 = -5- K }- TBuA
MS (ESI) m/z 339 MH"
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F 730
wk 5l-2- T BR {6- #-3-[(E)-2-(4- B AR K)- TH K- 1H-73) -5 ) Bk
MS (ESI) m/z 366 MH"

#)& £ #441731
5- % Btk ek vh-2- T BRF B

H4500mgay5-F Be ok h-2- F A M T 10mL W £2% ", A A990uléd
ZLRE, BHEC, REMAIAUN R TR TE. EBE THRIE0H
40, MAA06pIE FEE A TR THIFTR, MAKBLERE, HiEEA
LER LER R IR, AMARR KfetoFedh K obikF A R AKABR4E TR, RLE
BT A AR &k sk, FFE|508mgti TS, Hh B,
'H-NMR (400 MHz, DMSO-Dy) § 5.38 (2H, s), 7.31-7.49 (5H, m), 7.54 (1H,
dd, J =1.2,3.6 Hz), 7.63 (1H, dd, J = 1.2, 3.6 Hz)

#| & £ #4732
RH-2,5-= T R F A S

H490mg #95-F Bt X ok h-2- F B ¥ A B S F10mL Z Ak S mA A
413mg#) BAERBR A SmLARER . 24 E0°CE, FHm4A202metd TR 8H
AF232mg g BB — S AT SmLKIE R . LR E TA 3090406, £0°C
FANBRAB A KB RAIFIER B A WS kb LB LB GRS E
R A AAR R K Febtfe K Bk I R R KRB AL T IR, KRR A 452]520mg
AT, HaEsd.
'H-NMR (400 MHz, DMSO-dy) 6 5.36 (2H, s), 7.32-7.48 (7H, m)

%&£ 341733
5-RAE T B ok vh-2- 7 B X B
H170mg 6 ek h-2,5- = F B £ F X B R R F SmL w9 & =k vh 3w A
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14418 Z TR, A E0°CKE, FEmT23u R T LB A B E THHE
30447, MAIMLREKFAEZ B FTHAEI0547, REMARAEKER
WIER . A LGB LUEBERERKAE, VAR Kfted i Kokt ALK
RBRALT IR, REEH, R2)185Smgtitrilndth, hhtsd,
'H-NMR (400 MHz, DMSO-dq) & 5.35 (2H, s), 7.25 (1H, d, J = 1.2 Hz),
7.35-7.47 (6H, m), 7.67 (1H, bs), 8.04 (1H, bs)

# & LB 734
5-F R R F Bk ok vh-2- F B F AL By

4 & LA 732472 49170mg d ek 8 -2,5- — FBR 2 ¥ X B R MR T
15SmL N,N-=F X T B, G LB ¥ lmA470p149 —F A4 TE . 127mg
82 ERI Z e Fod14n1692.0 MF XMW S kSR ETE THEL
4. A265mgg1-TA-3-G- = F A RA AR )K= TRk 3 84 3 A Bkt
B, AeANRAFIE R . KANA LB BRI, TA Hutaf Kfethfe ik Kk
wIF R KRB AR T IR, RMEH, F3)128mgtd i tdh, HikEe
5.
'H-NMR (400 MHz, DMSO-Dy) § 2.76 (3H, d, J = 4.8 Hz), 5.36 (2H, s), 7.20
(1H, d, J = 3.6 Hz), 7.31-7.47 (6H, m), 8.57 (1H, d, J = 4.8 Hz)

# & £ #4735
5-— F A RAE F Btk h-2- F BF A B

BRHELHHT34, BHELHEHI732/F2]69170mebg % H-2,5- = F
B X A BEArd1401692.0 M= F XAt w9 Sk difk, #32]139metd 478
o, HFEDRY.
"H-NMR (400 MHz, DMSO-ds) § 2.98 (3H, bs), 3.18 (3H, bs), 5.35 (2H, s),
7.12 (1H, dd, J = 0.8, 4.0 Hz), 7.31-7.47 (6H, m)

#8352 265736
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5-RA T Bt Ak h-2- T B

J& 4 & 264173347 2] 4990mg ) 5- RE F B A ok vh-2-F B F A B &3
F2mLZ B, WmAImgi R ER T AARATHRALR. BEREWHF
AERAE, KRG EEARAS0us) Lok kk, F248mgh FALAH.
"H-NMR (400 MHz, DMSO-dg) 6 7.12-7.17 (2H, m), 7.54 (1H, bs), 7.89 (1H,
bs)

& £ #5737
5-F A RA FELAkh-2-FEL

BRAH G RABTI6H T &k, BelEEHH]7344F2]4560mgt5-F LK
A T Bk wl-2-FBFAES, F248mgiirfiiesd.
'H-NMR (400 MHz, DMSO-D¢) 6 2.75 (3H, d, J = 4.8 Hz), 7.03 (1H, bs),
7.07 (1H, bs), 8.39 (1H, bs)

%) & £ #4738
5-— F AR Tk ok wh-2-F Bt

BRF G LAHI73669 75 %, BFEEHH|735/F2]6956mghy5-—F 5
KA FHBAKH-2-FEFAE, F234mgtyirtins .,
'H-NMR (400 MHz, DMSO-Dy) § 2.99 (3H, bs), 3.20 (3H, bs), 7.06 (1H, d, J
=3.6 Hz), 7.20 (1H, d, J = 3.6 Hz)

% #4739
HRIEEBI8IE F ik, B4 & LH6]18254] & £ 65649157 84 R 5
#| &L HEBIT736-7381FF 4 B BR, 135 £661740-745894L5-4

= #41740
RH-2,5-= F BR2-BAES-{6- R-3-[(E)-2-(4- B AE L)- T K |- 1H-73| w54 )-
;2
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MS (ESI) m/z 409 MH"

E#4)741

K -2,5- = F B 2-({6- R-3-[(F)-2-(4- RAK A )- T K |-1H-731 = -5- K }- Bk
Ji2)5- P A B

MS (ESI) m/z 423 MH"

% #41742

ok h-2,5- = T Bt 2- = F R BLAES-{6- fL-3-[(E)-2-(4- B £)- T3 X -1 H-73] s
-5- 2 )-BuAx

MS (ESI) m/z 437 MH"

5% 341743

ok v -2,5- = F BR 2- B 5-{6- #-3-[(E)-2-(CE%-2-2)- T W A )-1H-73] = -5
A -BhA

MS (ESI) m/z 397 MH"

5% 36451744

ok -2,5- = F B8R 2-{6- #\-3-[(E)-2-(E%-2- K )- TH A -1 H-%5| vk -5- 34 )-Bh A&
5- % A B

MS (ESI) m/z 411 MH"

5% 3641745

"k o-2,5- = F B2- = F K BLAES-{6- B-3-[(E)-2-(B%-2-R)- T3 A |- 1H-7|
oS- - B

MS (ESI) m/z 425 MH"

)& 54746
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6- F-3-Bk-5-F8 F -1 H-"5| =

BRF & EHABI20669F %, BHEEEHS] 17945 2)495.57g4) 6- #-5-
P 1 H-" e #2797 g N-BRIR A BL I B, #3)9.24g89 478040, AHE
% ah.
"H-NMR (400 MHz, DMSO-Dy) 6 7.78 (1H, d, J = 11.6 Hz), 8.29 (1H, d, J =
6.8 Hz), 14.16 (1H, br s)

# & £ 41747
6-F-3-BL-S5-AH K -1- = K F A -1H-"5|=

J& ) & £ 66 74647 2] 49 4.0g 49 6- F-3-B--5-FE K -1 H-"5| b 5 AR T
150mL N,N-—F % ¥ BtAE, £0°C T mA782mg#) EAL4H (A A 60%)F Ak
BETHHI004. MAAISgH =X F LRI A TR THRES 3004
J&s ANRARIL R B, itk 31 Bk B8 i ARIRIE #Y B4R HF A K
F250% LBk 6 TIRBE R ik, REEMN, FE)S59g89471e4, AEKE
8.
'H-NMR (400 MHz, DMSO-Dy) 4 6.18 (1H, d, J = 12.8 Hz), 7.16-7.19 (6H,
m), 7.35-7.40 (9H, m), 8.28 (1H, d, J = 7.2 Hz)

#1452 7641748
3-[(E)-2-(RH[1,3) ] —F AR ABI-5-5)- LA A]-6-A-5-AA-1-ZXFL
-1H-%3| =

ERAAT, ¥ighe-R-3-s-5-AA-1- = XF A 1072 E8F
10mL Z A, 4RAKRAN1.35g895- T -5 (1,3)18 — R LR KH. 81.7mg
# TE4EAD). 162mgh2-(=R T AR K) K X fe2mL = T H/£100°C F 5t
HS O, AHETRE, MASgH AR, KA EM B itaiks &b,
FE|468mgti e, AR EL T, HRAS% LR TRERKEF KL
B, FE143mgtiiFe Y, ARELH.
'H-NMR (400 MHz, DMSO-Dy) § 6.06 (2H, s), 6.09 (1H, d, J = 12.8 Hz),
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6.93 (1H, d, J = 8.4 Hz), 7.13 (1H, d, J = 8.4 Hz), 7.02-7.23 (6H, m),
7.35-7.39 (10H, m), 7.51 (1H, s), 7.56 (1H, d, J = 16.4), 9.14 (1H, d, J = 7.2
Hz)

& L 4]749
3-[(E)-2-(FKF[1,3] Al = B3 I -5-25)- TH XK )-6--1- = K F K -1H-7]
S 3 R

F AT 4] 8 £ 264018249 7 ik 4L B 123mg 49 3-[(E)-2-(R5F[1,3] [l =
F RIS K)- THR]-6- R-5-A A -1- =K F X-1H-7|=, 1F%]95mgty
WA, HFEEK,
'"H-NMR (400 MHz, CDCL) & 5.97 2H, s), 6.03 (1H, d, J = 12.0 Hz), 6.78
(1H, d, J = 8.0 Hz), 6.94 (1H, dd, J = 1.2, 8.0 Hz), 7.07 (1H, d, J = 0.8 Hz),
7.16-7.33 (16H, m)

% #4750

HREHY)183, b5 & EHEH]749F 5] #43-[(E)-2-KH[1,3] 8 =B %
RRM-5-2- T )-6- B 1-Z K F R 1H-73 e -5- R e Ao R Bl 9 20 B, #33)
FEHB|751-756 491089 .

% #4751

N-{3-[(E)-2-(RFH[1,3] 18] = &2 308 -5-K)- TH £ [-6- Bi-1 H-73] ok -5- 13-
T BuRE

MS (ESI) m/z 340 MH"

53641752

Ak F R (3-((E)-2-(RHF[1,3] 8] = R K AIF-5-2)- T £ -6- f-1H-
5K - Bk

MS (ESI) m/z 366 MH"
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53641753

ok o2~ F B (3-[(E)-2-(K 3 [1,3] 18] = £ 2 30 X -5-2)- T% K )-6- F-1LH-]
oS- 2K -BLAR

MS (ESI) m/z 392 MH"

5 3641754

N-{3-[(E)-2-(E 3 [1,3] /8] = & 4 30 KM -5- K )- T W X 1-6- & -1H-%3] ¢ -5-
2}-2-(Ewm-2-2)- TR

MS (ESI) m/z 422 MH"

% 341755

1-2 K-SR ALK T B8R {3-[(E)-2-(FK 3 [1,3] 18] — &2 R ARM-5-K)- T X )-6- A
-1H-v5|e 5 X B

MS (ESI) m/z 382 MH"

5k #4756

(28 ,4R)-4-32 R e -2- F B {3-[(E)-2-(RHF[1,3] 18 — R 30 R -5-K)- T
2 )-6- F-1H-"3] k-5 ) - Bh A

MS (ESI) m/z 411 MH"

)& £ HH)757
1-28 A TR T ER

#1500mg#y 1-FIE IR AL F B4 50mL LEUEE F , mAS0mgty —F Ak
4, EEETEARRESRAATHFGNE, RSB -S04, RELE
F, FF2|518mgtd AR A Y, HEEHKY.
'H-NMR (400 MHz, DMSO-dg) & 0.58-0.64 (2H, m), 0.93 (2H, dd, J = 3.6,
6.4 Hz), 2.78 (2H, s).
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5 341758
1-5 R F & K ALE T BR{6-R-3-[(E)-2-@-RFK)- TH K- 1H-"7"-5- %}
Bk A

$) & 23675745 3] 49518 mgty 1-RAE FEA- K AR F BIEH T ImL
1,4-="%$55/4.5mLK 8 RAEH F , A4 SmL INRFAAKER, EXRE
AT REE100-40, EREA I TMALSgHRT A —KBRE, F#—F
ATETHRENE., RBERIEN, EREASITiAeFRAEKE
R, BB UBERM A, BAERKGREFALKABRET R, KL
B, BI-ERTAEAERATL)-FARTR, HAREHRY.

@4 % 45118245 2 49200mg 6-F-3-[(E)-2-(4-REK)-TH X]-1-=
WA JH5 5K R AG3ImL N,N-=F £ FBUERER T, RARMAI126mg
#1-(R T BB AFA TA)- KA T 8. 151mgh) —F AL LA, 89.4mg
H1-BEEA =k — K F112mgh1- L E3-G-=FARERE)K—
I B 3 B 3 (=WSC-HCI), £ 8 FHE46/ 0 0 AR KSR, I T
TES R IR, A AEARK R KAt Rk I A RAKRBRE TR, %
KA, A RE L ARAE S E, 3)(1-{6-R-3-[(E)-2-(4-
FEA)-THEI-ZR TR 1H-5 -5 X RA FBA- SRR TH)-RE
W R T B, WRHEMRTF oMLK TR, MAJUBZRAAER, Ehi
AN2mLE R CBAETR THEAS DI, BB, AT EAAKIER,
A LB CER BB AR, WA VR A eFe Kk A AR ABAE TR, &
EIRF, FRATARETLC-MSSLf B, 152]46.64mgh 478104
#.

'H-NMR (400 MHz, CD;0D) 6 1.24 2H, dd, J = 5.2, 6.8 Hz), 1.60 (2H, dd,
J =52, 6.8 Hz), 3.19 (2H, s), 7.08-7.18 (2H, m), 7.31 (1H, d, J = 10.4 Hz),
7.35 (1H, d, J = 16.8 Hz), 7.46 (1H, d, J = 16.8 Hz), 7.60-7.68 (2H, m), 8.14
(1H, d, J = 6.8 Hz).

MS (ESI) m/z 369 MH"
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5% 341759
1-( LB - T A)-ZR A% F R (6- A-3-[(E)-2-(4- RAK)- TH A -1H-"
w5 K - B AR

) 5 #417584% 8] 89 10mg 49 1- R A T £ -3 A X F B {6- F-3-[(E)-2-(4-
FEL)-TH A )-1H-78] k5K - BLA490.3mL N,N-=F A F Bz d
A2 ImeH BEEL BT, TR FARALATHHISN H, FBLLC-MSHH
H ok, 1F2]3.66mghiirRILeH.
'H-NMR (400 MHz, CD;0D) § 0.98 (2H, dd, J = 4.4, 7.2 Hz), 1.32 (2H, dd,
J =4.4,7.2 Hz), 2.03 (3H, s), 3.60 (2H, s), 7.06-7.16 (2H, m), 7.30 (1H, d, J =
10.0 Hz), 7.35 (1H, d, J = 16.8 Hz), 7.46 (1H, d, J = 16.8 Hz), 7.60-7.69 (2H,
m), 8.30 (1H, d, J =7.2 Hz).
MS (ESI) m/z 411 MH"

#1& £ #4760
3-[(E)-2-(4- BB )- T A )-4-[3-(W it -2- X B X)- " RAJ-1H-7 %
-1,5-=F BR1- T B85- LEg |

BR A S LA F ik, a4 & £ &5 3464 2] 49200mg ¥
3-[(E)-2-(4-BRER)-TH X )4- B X -1H-7|-1,5- = F 8 1-R T B&5- LA
1.05g842-(3-1& B Ek)-w Soikh, F2)267mghd iFNA, AREHK
4.
'H-NMR (400 MHz, CDCL3) & 1.23-2.33 (8H, m), 1.44 (3H, t, J = 6.8 Hz),
1.75 (9H, s), 3.36-3.44 (1H, m), 3.52-3.60 (1H, m), 3.68-3.76 (1H, m),
3.85-3.91 (1H, m), 4.18-4.29 (2H, m), 4.43 2H, q, J = 6.8 Hz), 4.49 (1H, t,J
= 4.0 Hz), 7.05-7.12 (2H, m), 7.52-7.62 (3H, m), 7.80 (1H, d, J = 16.4 Hz),
7.87 (1H, d, J = 8.8 Hz), 7.99 (1H, d, J = 8.8 Hz).

5 #4761
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3-[(E)-2-(4- B ER)- TH X |-4-G-B AR EL)-1H-"£-5-F B

BB L1652 L AHBI35089 F ik, B4 & K #EH17607F 2] 49267Tmg sy
3-[(E)-2-(4- B R K )- T £ 1-4-[3-( &b -2- R R )-A AR )-1H-7 2
1,5- = PRI T BSS- LB, #9283 1mghiAtHAd, AR ERDL R,
'H-NMR (400 MHz, CD;0D) 6 2.06-2.18 (2H, m), 3.82 (2H, t, J = 6.0 Hz),
4.26 (2H, t, J = 6.4 Hz), 7.10-7.17 (2H, m), 7.25 (1H, d, J = 8.4 Hz), 7.54 (1H,
d, J = 16.0 Hz), 7.59-7.67 2H, m), 7.63 (1H, d, J = 16.0 Hz), 7.84 (1H, d, J =
8.4 Hz).
MS (ESI) m/z 355 (M-H)

# & % #51762
4-Q2-RA FBA TRE)3-(E)-2-(4- REE)- TH A 1H-7]%-1,5-= TR
1-4 T BE5- L. 8%

BREETHAFIZATH F R, b HE FEHEH 34647 ) 49 120mg

3-[(E)-2-(4- B EE)-TH R |4- 2 K1 H-75| = -1,5-— F B 1- T B§5- LB Ao
427.1mgtg3-ik ABLER, 2] 110mgd AR, AR ELH.
TH-NMR (400 MHz, CDCl;) § 1.45 (3H, t, J = 7.2 Hz), 1.75 (9H, s), 2.84 (2H,
t, J = 5.6 Hz), 4.37 (2H, t, J = 5.6 Hz), 4.42 (2H, q, J = 7.2 Hz), 7.06-7.15 (2H,
m), 7.50 (1H, d, J = 16.4 Hz), 7.58-7.66 (2H, m), 7.80 (1H, d, J = 16.4 Hz),
7.94 (1H, d, J = 8.8 Hz), 8.07 (1H, d, J = 8.8 Hz).

% 341763

4-Q2-BA T B A TRA)-3-[(B)-2-(4-REK)- LI A 1H-774-5-F R TH
BB EAI66F ik, 95E&L#5]7624F2]49110mgsg4-2- R4 F Bt

A TEE)3[(E)2-4-RFE)-THE)-1H-"35#-1,5- = F BR1-3 T B85-T

BS, 132)78mgtAnMILAaY, HAEHRL .

'H-NMR (400 MHz, CD;0D) é 1.42 3H, t, J = 6.8 Hz), 2.83 2H, t, J = 6.0

Hz), 4.39 (2H, t, J = 6.0 Hz), 4.40 (2H, q, J = 6.8 Hz), 7.09-7.18 (2H, m), 7.28
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(1H, d, J = 8.8 Hz), 7.53 (1H, d, J = 16.4 Hz), 7.62 (1H, d, J = 16.4 Hz),
7.66-7.74 (2H, m), 7.85 (1H, d, J = 8.8 Hz).
MS (ESI) m/z 396 (M-H)

5% #4764
4-2-F A T BA TRE)-3-[(E)-2-(4-ARE)- THA]-1H-754-5-F R

3T 34176343 3 4985 3mg #9 4-2- B4 T B A T EA)-3-[(B)-2-(4- R
FR)- TR -1H-%]»-5-F 8 LEGE R T 3ImLRAB, £35°CH# 167
B, REARBAITHAK, SRKEREYESR, ARk, REE
BET TR, B343.Tmgt A4, AREARLER.
'H-NMR (400 MHz, CD;0D) 6 2.85 (2H, t, J = 6.0 Hz), 4.41 (2H, t, J = 6.0
Hz), 7.06-7.18 (2H, m), 7.28 (1H, d, J = 8.8 Hz), 7.44-7.76 (2H, m), 7.51 (1H,
d, J =16.4 Hz), 7.60 (1H, d, J = 16.4 Hz), 7.92 (1H, d, J = 8.8 Hz).
MS (ESI) m/z 370 MH"

% & £ #4765
4-(2-if TEE)-3-[(E)-2-(4-BEE)-TH A |- 1H-731-1,5-= F B1-R T Be5-
LB

BRYETAAITE T E, b8 E L5 34645 2] 69334g 8
3-[(E)-2-(4- B ER)-TH A ]-4- 2 E -1 H-75 | =-1,5- = F B 1-R T B85- LB A
14.7g891,2-=i% T8, FE|3.20gt9 47 A%, AR EREARMR.
'H-NMR (400 MHz, CDCL;) & 1.44 (3H, t, J = 7.2 Hz), 1.75 (9H, 5), 3.78 (2H,
t, J = 5.6 Hz), 4.42 (2H, q, J = 7.2 Hz), 4.46 (2H, t, J = 5.6 Hz), 7.04-7.13 (2H,
m), 7.56-7.68 (2H, m), 7.64 (1H, d, J = 16.4 Hz), 7.81 (1H, d, J = 16.4 Hz),
7.91 (1H, d, J = 8.8 Hz), 8.03 (1H, d, J = 8.8 Hz).

5% 3641766 |
3-[(E)-2-(4-REL)- TH A ]-4-2-(Dok-4-5) THA]-LH-554-5-F B LB
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) & 5 364176513 5) 89 100mg 9 4-(2- 3 TRK)-3-[(B)-2-(4-AEX)-

A )-1H-3 " -1,5-= F B 1- T B85- LB &M T 1mL N,N-— AP
B, 40 Smgtd Dok iR T R4 3044F, A ES50°CTHH3
I, FBAESCCHRILLN, REMAKIR LBRLEBERBR, ALE
4ok B Ak Fablfa sk K v e B KRB AL T 2R, RIS, 1%%)81.9mg#g
PR .
H-NMR (400 MHz, CD;0D) § 1.41 (3H, t, J = 7.2 Hz), 2.45 (4H, bs), 2.86
(2H, t, J = 6.0 Hz), 3.45-3.70 (4H, m), 4.27 (2H, t, J = 6.0 Hz), 439 (2H, q, J
= 7.2 Hz), 7.07-7.18 2H, m), 7.27 (1H, d, J = 8.4 Hz), 7.52 (1H, d, J = 16.8
Hz), 7.58-7.70 (3H, m), 7.83 (1H, d, J = 8.4 Hz).

5341767
3-[(E)-2-(4- BEL)- T 1-4-2-(Bok-4-) THEK)-1H-54-5-F R

B T AHI3504 ik, B L EH1T7664F2] 4981.9mgh)3-[(E)-2-(4- RE
£)- 5 R )-4-2-(Bk-4- ) TRA-1H-5|2k-5-F B LB, 7F2]64.1mgHY
PR .
MS (ESI) m/z 412 MH"

5 #6.4]768
3[(E)-2-(4-RFEL)- TH A 4-F BA-1H-%| k-5 F B [(1H-"H%-2-5)- F
XK]-BbAE
@11 H-leeb-2-F i 4431.5mL FBEE R, mAS.1lg BEEF462mgh
FAMEMMHERAATATETHIIIN. RE, AREREE
pHE& E RARiE2, REABEHN. HEAPETKE, WERA LRERA
K. RE, KARFmASEAST LB pHAE] R F10, A LERTEBEFRA
KA RAABMA TR, RLEN, S5 EINHARA EHENFS R,
#33)475mgty C-(1LH-"17%-2-)-F KM, AR EBRA.
BREAS1028 5%, & E&52349F 2] 69 10mg 8 3-[(E)-2-(4- RF
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A)-TH A ]4-F B E-1H-75 =2 -5-F B F29.2mg 89 C-(LH-"1u%-2-38)-F &
M, 1F210.98mgéd 47 LE.

'H-NMR (400 MHz, CD;OD) § 3.84 3H, s), 4.58 (2H, s), 6.03 (1H, dd, J =
2.8, 5.6 Hz), 6.09-6.13 (1H, m), 6.67-6.72 (1H, m), 7.06-7.18 (2H, m), 7.32
(1H, d, J = 8.4 Hz), 7.52 (1H, d, J = 16.4 Hz), 7.56 (1H, d, J = 16.4 Hz),
7.56-7.66 (2H, m), 7.82 (1H, d, J = 8.4 Hz).

MS (ESI) m/z 391 MH'

1 & %£41769
[Red-2- 2 -(F R4-m Bt R)- T A -8R TR T 88

F#300mg 4y %= 2- ¥ BIER T 3mL F B fe6mLAK 8 RAEH F, KK
MA363mghy RA FEARTE . 552meghd*t ¥ XX BB 44420, 76mL F 85
EEETHIF160 30547, HBKERIRGER, AKREAFLARET
TR, H2247TmgtI 4R LAY, ARELR. |
"H-NMR (400 MHz, DMSO-d¢) & 1.23 (9H, s), 2.40 (3H, s), 6.12 (1H, d, J =
10.0 Hz), 7.35 (1H, s), 7.46 (2H, d, J = 7.6 Hz), 7.71 (2H, d, J = 7.6 Hz), 8.28
(1H, s), 8.86 (1H, d, J =10.0 Hz). |

#& %5770
ek -2 K F - R T B T B

f14mLY Sk T mAS1.4mgt B EALS, RELATEABHTEL
247 A AN R 5] 76947 2] 49 240mg 4 ["Fok-2- K- (F R4-5BX)-F
A-R2AFTRRTE., WE, SERETRTHERI2NN3054, Ak
o3P T AT RACAR AR R A VRISA 3 T BHEH3004F. B, A
K. RUBERARFALKKBRET R, RELEH, BEBALRBRES
WA B, FET2ImgH RS, HAELR.
"H-NMR (400 MHz, DMSO-dg) & 1.39 (9H, s), 4.44 (1H, d, J = 5.6 Hz), 7.51
(1H, s), 7.61 (1H, t, J = 5.6 Hz), 8.38 (1H, s).
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L5771
3-[(B)-2-(4- K K)-TH K ]-4-F A -1H-73| 2 -5-F B oTed-2- X F X)-Bt
i3

BB ERAIF &, HHE&EEGTI0FE H36mg Tk 2- X FA-
RATRRTE, FIC-(FL-2-5)-FEE, AEWERY. dinddy
Fa K 364)2344F 2] #910mg 49 3-[(E)-2-(4- R K X)-TH A )-4-F B A -1 H-75) =
5-F B, #%PBEAH10269F %, 152)3.82mgti+FAALLH.
"H-NMR (400 MHz, CD;0D) 4 4.00 (3H, s), 4.78 (2H, s), 7.09-7.19 (2H, m),
7.16 (1H, d, J = 0.8 Hz), 7.43 (1H, d, J = 8.8 Hz), 7.55 (1H, d, J = 16.4 Hz),
7.60 (1H, d, J = 16.4 Hz), 7.59-7.68 (2H, m), 7.85 (1H, d, J = 8.8 Hz), 7.90
(1H, d, J = 0.8 Hz).
MS (ESI) m/z 393 MH"

#& £HH772
LEES-(RT AHARA-FR)-kvh-2- 5 7 4 88

BB S RS TF B B RABITION F ik, Wlgh) LERS-FEEA-%
-2- A FRER, FR43mgHiFMLS Y, AR EHRY.
'H-NMR (400 MHz, DMSO-dg) § 1.36 (9H, s), 2.00 (3H, s), 4.07 2H, d, J =
5.2 Hz), 4.95 (2H, s), 6.13 (1H, d, J = 2.8 Hz), 6.40 (1H, d, J = 2.8 Hz), 7.32
(1H, bs).

& £ #4773
(5-# AT E-okvh-2- K FX)-RA TRRT B

H416mgt) TES-(R T EREXRE-FX)-skn-2- X FPEEM F8mL
T EF fr8mLK 6 RAER &, A 639metd B BT H L TR FH 3004,
R, BRI RAEKER, ALRUBERTL, ANE
R badath Kok IR R KABET IR, RLEH, B2363mehy 7ML
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M, AREHRY.

'H-NMR (400 MHz, DMSO-d;) § 1.36 (9H, s), 4.05 (2H, d, J = 5.6 Hz), 4.30
(2H, d, J = 5.6 Hz), 5.13 (1H, t, J = 5.6 Hz), 6.06 (1H, d, J = 2.8 Hz), 6.15
(1H, d, J = 2.8 Hz), 7.28 (1H, t, J = 5.6 Hz).

#& 551774
G-B /AT X 2- A FR)-BE TRRTE

%99.4mg ¥ (5-BEA T A -k h-2- X FE)- KL T B4R T B Ao F)
45mLF X F, R AIAS3.Tmg# 1,8- = & & X3 [5,4,0] F —&K-7-H Fe
151.6mghy — XX BABRE R KAMDFLEZETERKKLATHHFLIHISS
2. RERKEN, A8l EE st E, 15288.6mgh 478
a4, AREBKY.,
"H-NMR (400 MHz, DMSO-dg) 6 1.36 (9H, s), 4.07 (2H, d, J = 5.2 Hz), 4.39
(2H, s), 6.14 (1H, t, J = 2.8 Hz), 6.38 (1H, d, J = 2.8 Hz), 7.32 (1H, t, J = 5.2
Hz).

% & F£ #5775
(5-2A T R -wk b 2- K F )85 T B T8

%88.6mgt (5- B REF XS 2- XA FR)-RATFTERRTEWHINLT
BREA T, MA30mgtLindlart/bF], £E T ARLATHBHISIAH, &
FEAH FRLEH, FRSImgtiFRaLs Y, HREHRY.
'"H-NMR (400 MHz, CD;0D) § 1.43 (9H, s), 3.71 (2H, s), 4.15 (2H, s),
6.05-6.20 (2H, m).
MS (ESI) m/z 225 (M-H)

% #&51776
3-[(E)-2-(4-RFERK)- T K ]-4-F RE-1H-73| o -5-F 8 (5- R X T R h-2-
AT RK)-BuE
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R ERA102F L HB) 1689 5 %, BB & EHEH775/F2]4919mg (5-
KA TR - 2- R FR)-RE T ERT B 5L 54423445 2] 4517.5mg &
3-[(E)-2-(4-FREE)-TH A )-4-F EA-1H-73| = -5-F 8%, 1324.26mgty 478
.

TH-NMR (400 MHz, CD;0D) 6 3.92 (3H, s), 4.15 (2H, s), 4.65 (2H, s), 6.40
(1H, d, J = 3.6 Hz), 6.51 (1H, d, J = 3.6 Hz), 7.08-7.18 (2H, m), 7.34 (1H, d, J
= 8.4 Hz), 7.53 (1H, d, J = 16.4 Hz), 7.58 (1H, d, J = 16.4 Hz), 7.58-7.66 (2H,
m), 7.81 (1H, d, J = 8.4 Hz).

MS (ESID) m/z 421 MH"

k51777
3-[(E)-2-(4-REK)-TH K )-4-F X 1H-73|2-5-F R (5-F A RE F =%
-2- 25 F )-Brik
) %) & £ B 77243 5] 89 15mg b TERS-( T BB L RE-F )
2-% TR BER450.5mL N,N-—F A FBUBIER T, ERIGAH T MA31.8mg
E AR T e 2. 5mghd S L4, ARSS I TREEH2IE. REERSEH
FhaatofeRALEAKER, B CBRERHLR, AHERKEEF A R KRK
BRAET IR, RAEH, B2 TES-[RTREE-FEA-RA)-FH)-+,h-2-
AT EES, W FRATE R & EABTT3. $E ARG TT4F 8 & £ 851775
R B, B G-RETEA A 2-AFE)-FEA-REATFRRTE.
HEFL LAG2345F 3] 693-[(E)-2-(4- R ER)-TH R )4-F &4 -1H-
w3l ed 5 9 B4 R RS 102 EABI168 FHRE, BAEBLLC-MSHH
Fathil, 152]0.58mgtI+FAELeY.
"H-NMR (400 MHz, CD;0D) § 2.70 (3H,s), 3.93 (3H, s), 4.24 (2H, s), 4.66
(2H, s), 6.43 (1H, d, J = 3.2 Hz), 6.60 (1H, d, J = 3.2 Hz), 7.10-7.18 (2H, m),
7.35 (1H, d, J = 8.8 Hz), 7.53 (1H, d, J = 16.4 Hz), 7.59 (1H, d, J = 16.4 Hz),
7.60-7.68 (2H, m), 7.81 (1H, d, J = 8.8 Hz),
MS (ESI) m/z 435 MH"

312



03812475.0 oW B 5E302/510;

£ 4778
3-[(E)-2-(4-REX)-TH A |4-F RA-1H-73-5-FRRG-— FEARLAT A
ek -2-3 F R)-BLik

¥ 5 765177647 2 49 10mg 49 3-[(E)-2-4-REK)- T K ]-4-F A X-1H-
w5 e -5- F BR(S5-RAR T A -mk i -2- A T AR)-BLAEE A T0.25mL F 5/ 0.25mL
w9 Sk 4 RASER T, AT 2mgh)37% FEBEKIER. 6t LEF3.8mg
HREFEIMAFAEZETEARRATHIFISNE., RERKERN, BF
I LC-MSH & feshit, #F2]0.60mgh) 474 04%.
'"H-NMR (400 MHz, CD;0D) 6 2.87 (6H,s), 3.94 (3H, s), 4.38 (2H, s), 4.67
(2H, bs), 6.47 (1H, d, J = 2.8 Hz), 6.69 (1H, d, J = 2.8 Hz), 7.10-7.20 (2H, m),
7.35 (1H, d, J = 8.8 Hz), 7.53 (1H, d, J = 16.8 Hz), 7.59 (1H, d, J = 16.8 Hz),
7.60-7.68 (2H, m), 7.80 (1H, d, J = 8.8 Hz).
MS (ESI) m/z 450 MH"

% &4)779
3-[(E)-2-(4-RAKK)- TH K| 4-F R -1H-73 vk -5-F B (5-F2 X T K-k o-2-
AT R)-Bri
BREHRB6H F ik, bHE&ERHTT21F2) 69 LRS- T RELR
A-FR)mkwh2- A FRES, 55 TBES-RA TR wknh-2-2 FARE,
BACA M Fa 52 512344F ) 64 17.5mg 89 3-[(E)-2-(4- B K L)- T X | 4-
VA1 H-3] -5 B 5 BB L 10284, A BB A& LHAG7T38
ZERTLREKE, RERFARFZHoBFALLC-MSLEN, FE
1.95mg 8 #7 18- .
"H-NMR (400 MHz, CD;0D) § 3.91 (3H, s), 4.49 (2H, s), 4.63 (2H, s), 6.27
(1H, d, J = 3.2 Hz), 6.31 (1H, d, J = 3.2 Hz), 7.08-7.18 (2H, m), 7.33 (1H, d, J
= 8.8 Hz), 7.53 (1H, d, J = 16.4 Hz), 7.58 (1H, d, J = 16.4 Hz), 7.59-7.67 (2H,
m), 7.79 (1H, d, J = 8.8 Hz).
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MS (ESI) m/z 422 MH"

5% #4780
$)-({3-[(E)-2-(4- REL)- TH K |-4-F RA-1H-73] v 5-F K- R E)- K K-
3

BB EEF102F LR 1665 F %, & £ HEH)2344F 2] 4540mg &
3-[(E)-2-(4- RAFHL)- TH K ]-4-F B A -1H-75]2-5-F B A (S)-RE-KE-T
BT, #F2|110mgt47fns%, AR EdRy.
MS (ESI) m/z 446 MH"

F#5]781
B EZHEHT61. FHBIT64. FHH]2345 L 5] 7804F2) 64 2 B Fo SFF
B, BB EARBI0269F %, 153 E#K6782-794891L5-% .

5 7.41782

3-[(E)-2-4- B FX)- TH K )-4-C-£ A REK)-1H-"3 -5-F R [(1S)-1-& %
FA-2-F AR K )-BuE

MS (ESI) m/z 443 MH"

% 341783
3-[(E)-2-(4-RFEK)-TH K ]-4-3- B A A RA)-1H-75| 2 -5-F BRIR A A B
MS (ESI) m/z 396 MH"

5% 3641784

3-[(E)-2-(4-REK)- T K ]-4-3- 2 A R EK)-1H-5|-5-F B (o wdg-2- K F
K)-BhE

MS (ESI) m/z 436 MH"
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