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As a compound having a potent oral activity and a long-lasting cysL.T; /cysL.T; receptor antagonistic

activity, the compound of the formula (I):
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which exhibits potent antagonistic activity against the cysLT; /cysL T, receptor, and have long-lasting
effects even in case of oral administration, and therefore is useful as an oral agent for preventing and/or
treating a variety of diseases, for example, respiratory disease (for example, asthma (bronchial asthma,etc .),
chronic obstructive pulmonary disease (COPD), pulmonary emphysema, chronic bronchitis, pneumonia
(interstitial pneumonia,etc .), severe acute respiratory syndrome (SARS), acute respiratory distress syndrome
(ARDS), apnea syndrome, allergic rhinitis, sinusitis (acute sinusitis, chronic sinusitis,etc .), pulmonary

fibrosis, coughing (chronic coughing,etc .), and the like) was developed.
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As a compound having a potent oral activity and a long-lasting cysLT;/cysLT;
receptor antagonistic activity, the compound of the formula (I):

o O
which exhibits potent antagonistic activity against the cysLT,/cysLT, receptor, and
have long-lasting effects even in case of oral administration, and therefore is useful
as an oral agent for preventing and/or treating a variety of diseases, for example,
respiratory disease (for example, asthma (bronchial asthma, etc.), chronic obstructive
pulmonary disease (COPD), pulmonary emphysema, chronic bronchitis, pneumonia
(interstitial pneumonia, efc.), severe acute respiratory syndrome (SARS), acute
respiratory distress syndrome (ARDS), apnea syndrome, allergic rhinitis, sinusitis

(acute sinusitis, chronic sinusitis, efc.), pulmonary fibrosis, coughing (chronic
coughing, etc.), and the like) was developed.
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S )RBBE BB (Ao s BA AN ~ R ELAT R BLLE) - A B e Hh
BB )AL RERXERESUHFALAT AN EE
HAEH (Bl > RAbw T A4k~ Bbw T - sifbw T A
s - BEwNTAZEFE)FLXRBRLT > £BEICE120C
T #FEKXNV)ZeHAa X (V)2 iLb W ey aEit -

QEZAHELES oo BHERBEBCGELL —RTF &
KB W Rk~ TR R)F o A@EaiLs
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R OE60°C T i 47 8L KA - |
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B F ERE 5ot S F AR EH AN 3 Kb -

%A AE BAede " G B A A~ IV)R (VD)2 b4
MAF Lo RTEHFHERALEREHRAZTHT RGP
itk 2 F i REMB Lo CLrob EREH > oo > il
LA R B T ALY #4145 b (Comprehensive Organic
Transformations: A  Guide to  Functional  Group
Preparations) * % 2#& (& ¥ & (Richard)C. 3 % % (Larock) %
T 48 AR A AR R 3 (John Wiley & Sons Inc.) » 1999)”
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EREE Y- T £ A0
[# 1]

ADZILbHBEAFFTROFHLERAAARLRSRARAR
ReEmig -

[ERZE&4]

ABEH AL WA EH HicysLT /cysLT,% 88 - sk 9 >
LS A R A B o REWHEIPH B ~ XE =88 (H)
oo EPAL IR - EPH ALK KO @i s ey
$)ZM¥p B B o~ BRSSP R H K hFRE BN
& B o

BHE O ABEAZICEHMAEREAR R LR/ RIERH
cysLT /cysLT, % g2 48 Bl sk 7% 69 & &) > Bldo > °F R M & & (B
oo R(XAETHAD M EFLEHAR EHFHH
HABHEFE)-BHEREMMECOPD) MFRE - BHE LR
TR -MEMEMME EFPEUBXEE) - BRELMHS

% 8 JE 1% B (SARS) ~ & Mo+ % Fi8 F Z 8 (ARDS) » ¢+ R %
BEEHEERTRPIE - ERREREHEIE X 2 8E
BR oF 9% % 4% ~ JE BRAK Y 74 28 VI PR A/ R Bk AR b0 BB Al 42 2 Bk R
TR RABLER) BHHELEX - FRX(GEHEX
BHEXEE) - MBEEHE - ZHRMEHEZEKEF)RAELE
ER) REBBER A LEE -

BERBAZCEYTAREARRAR TR A
BER - N AXPHER LB FTRAOEHEAHH ok
ANIRBIFZERANRME (A EE) - AR FR
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o ABAZAS YT ARRLARBILR/RIERE
AcysLTi/cysLT, S B A K CHE K > Hdo b EERKRM o o
SBRCCMEE - EHBRGKEZESE S SEBBRAERE
BERE - SMBA@FHEER A RERNCHBEFESE)
BX CBBEX - MK CEEE AW EEMERF
MR EEE) EHEEEN - HIRFBRIL - %
S REMBETR - MARE - BRKBHEBAR(BER - &
HHER FHEVAREZR) - FHER(TEABREA&E L
B~ REEH) %L B KEMeniere’s disease) ~ i
BFHE - BEHES  BEEXEZRREBAMER

o AP AER > &M cysLT /cysLT, % B L&
M EFEABAZ LS bcysLT, % 8 ReysLT, % 28 — %
FEAEHUKE -

ABAZILAMNRTERANDHEALR/ZRGAEAZ
eI L RIRERBMEFFE  DBARKBFAZILEY
MEMHHERBRURRRDBEFF » R/R3)MAKKE A
zitoHaEREEHBHZIHTCERLERLE -
ABRAZILMRECET R AL EMHA(EELE

SCREE-HBERF)LE > TR AN REE
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B o AUNRHEBLBEILEZEH T > BT R X
# BEEHY > ABERAZILSYHT A
Lt e S g - A ACETALAEAZLSHATLE -
FETABE REE -
WECBETARS TG Ad s %8
B~ 5Bk A $ 8 (DNAs  RNAsER A B) - R £k~ %
Bt B REEE  RHACENAHEZTHRABKRMER
MEEARERBETHEE - TRAEFRHEZZFH
BRBE - LEBEFERRE - BA2ARK  HERKRKGES @
LCEERBEREEFLEATAZIILS DAL CER AR
ML % - fldo METCETHHNIE M ZIAEANILS
MAHEOOIZINE EMANER - A TCETEFHRUE
EEA(lh > ABELFRANTIMEXRARFEAN
- RS YLE - ZTH  RLEARRAORH A
A REAUHLR/ARSAFAZILSH ey aL R/
REBARZAECEREOREEZSCLHERE  MAT LR
ARBERE -
HrdREmasEmmy ot BR/K G B XE MR
HZHhERBEHEINRY - ZEERBRTALAEAZILSHAH
I B/ G HBAEREEAE LR/ R HZAE -
REERARBEEAR/ZARGEARAEAZICESHHERA RS
FrER/IZEHRBRZECENT R OEBEAHEFXR
HERE adkéd S8 _Gigirs s BHZxadiy
FE R RBRBCEEN LRI H B - B8
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BHEAR -RblEoABIrHE RalEFXRERLE -
Th2mfe 54 B % %) BEABVER - LRETHKE(F
ZoALTAY  BMIRFLE - SRR EHH A RE S
BB -ELAGRY PREALY - FHEBEHH XEH -
S-Bem Ao Meird Bl -S-EHRASBELEGEHIE &
Z M E A B - AT P AR & 28 - K Bk (cannabinoid)-2%
BrwE L2 %E - BAB REACHEHEHEFERFY
AZ R FAaBROERMEELBMY -

A HEXBERBOTRMERERABFKS
B~ R4 E AT BB R A4 MK-571-1Y-203647 »
WY-46016 ~ WY-48422 -~ WY-49353 ~ WY-49451 ~ RG-12553 ~
MDL-43291 -~ CGP-44044A -~ RG-14524 ~ LY-287192 ~
LY-290324 -~ L-695499 -~ RPR-105735B ~ WAY-125007 -~
OT-4003 ~ LM-1376 ~ LY-290154 ~ SR-2566 ~ L-740515 -~
LM-1453 ~ CP-195494 -~ LM-1484 ~ CR-3465 ~ 7 & 3] 4%
(ablukast) ~ /& tb & 3] 4% (pobilukast) ~ & & 3] 4% (sulukast) ~
L-648051 ~ RG-12525~ RG-7152 ~ SK&F-106203 ~ SR-2640 -~
WY-50295 ~ 47 31 & 3] 45 (iralukast)4n ~ 4 & 3) 45 (verlukast) -
MCC-847 ~ BAY-x-7195 ~ 2 4t §& 3] 4% (ritolukast) ~ F #f & 3]
4% (cinalukast) ~ CGP-44826~FK-011~YM-158~MEN-91507 ~
KCA-757 ~ RS-601 ~ RS-635~ S-36496 ~ ZD-3523 ~ DS-4574 -~
ot & 3] 4F (pirodomast) ~ AS-35 -~ YM-57158 -~ MCI826 -
NZ-107 ~ 4414-CERM ~ YM-16638 ~ Wy-48252 ~ Wy-44329 -~

Wy-48090 - VUF-4679 -~ # % & 3] 4 (tomelukast) -
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4

SM-11044 ~ SC-39070 ~ OT-3473 ~ N-2401 ~ LY-243364

L-649923 ~ % % 3] 4% (doqualast) ~ DP-1934 + YM-17551

4

4

Wy-47120 ~ VUF-K-8707 ~ SK&F-88046 - SK&F-101132
SK&F-102922 ~ LY-137617 ~ LY-163443 ~ LY-302905

’

L-647438 ~ L-708738 ~ KY-234 ~ FPL-55712 ~ CP-288886

4

S-36527 ~ CGP-35949 ~ CS-615 ~ MDL-19301D ~ SCH-40120
RZD-3705% % -
ZOZHEXBERBALGABKRED  XHEF
WA BB BEMEAMK-ST 1844 REGHESHE
KRB AL RIABKEY  EHEFTHHMIBEREFTH
#HEAE
GREABRBEEOT RGO RXERA - KB H
(diphenylpyraline) B8 & - — 3 $i 4k 8- £ X && B (teoclate) ~ 3,
% % T (clemastine) R T MW — 8 B - k & =
(dimenhydrinate) ~ dl- & #b 3£ (chlorpheniramine))ig T ‘% — &
B . d-f KR T H —B8 B - ¢ L F Z(triprolidine) B8 # -
% & 3k if (promethazine) 8 & ~ ] #| 5§ »# (alimemazine) i &
B B - B % & i (isothipendyl) # # -~ & & 3B
s (homochlorcyclizine) 2 & ~ #& o - & /& °% (cyproheptadine)
B g - £ F & #f ;T (levocabastine) B8 & -~ [ #f 4% =k o
(astemizole) ~ B & ¥ #7 ;T (bepotastine) ~ ¥ & F # &
(desloratadine) ~ TAK-427 ~ ZCR-2060 ~ NIP-530 - ¥ % #&
(mometasone)# B B ~ = o% #7 /T (mizolastine) ~ BP-294 ~ &

% 2] 4% (andolast) > 4 # % (auranofin) ~ ] 4% #7 ;T (acrivastine)
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% -

BBk —BRBRANp R BV AL UIEE —Bs B B Bl B R - 3%
BB BB R B TR AR LKL - B H
(cilomilast)(# & & #% : T 2 %X I (Ariflo)) ~ Bay19-8004 -
NIK-616 -~ & % & % 3 #7 4% (roflumilast)(BY-217) ~ & /& 5 é&
(cipamfylline)(BRL-61063) -~ [ # o 4 (atizoram)
(CP-80633)~SCH-351591~YM-976~V-11294A~PD-168787 ~
D-4396 ~ IC-485% % -

VEMNZABHB AT RS LT BRI R
(sivelestat) 4y 7k 4 4 (ONO-5046) ~ ONO-6818 + MR-889 -
PBI-1101 -~ EPI-HNE-4 - R-665 -~ ZD-0892 ~ ZD-8321 -~
GW-311616 ~ AE-3763 ~ DMP-777 ~ L-659286 ~ L-658758 ~
L-680833 ~ L-683845% % -

GRBERBEOT G A ELERIES - BLREE
& ~ £L36 3% 4% (flutropium bromide) + & 3¢ /% 4% (cimetropium
bromide) -~ # :k # #k (temiverine) - 3t % 4% (tiotropium
bromide) - 3% 4% 3 % (revatropate)(UK-112166) % % -

ARBEEE T 0 MACE N FH B HR I B B 6 T 5
6,3 & B 49 - ¢ & 3) 45 (tranilast) ~ & &R o6 3% (amlexanox)
3% ok &) 4% (repirinast) ~ £ T 3] 4% (ibudilast) ~ =t <% 3] 4%
(pemirolast) 47 -~ 4 3L 3] 4% (tazanolast) ~ & % 2 K
(nedocromil) ~ &, H & B - 47 31 b4 ;% (israpafant) % % -

AR BHEBEY  SABBEEABITRHLCETS
# 3+ (ketotifen) R T & — B 8 - § £ #7 /T (azelastine) 2 & -
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B % sk 4% (oxatomide) ~ £ o8 2 off (mequitazine) ~ T Xk T
B2 ~ 4k £ #7 /T (emedastine) R T ¥ — 8 & B l\ R AT
(epinastine) B8 & - {1k & #7 /T (ebastin) ~ & # #| o4 (cetirizine)
B EE « B & 4 (olopatadine)# B - R & 4 £ (loratadine) ~
JE & 3k #F & (fexofenadine) ¥ ¥ -

ERBYETT > %R F A R8I B 6T G
6,35 B 3L 4% E (ozagrel ) BB &% - =k #h 3) 45 (imitrodast)én % % -

AMBHEBEETTY  ZBRLBEEFIBRERBAT RS A
# % ¥ 3] 4% (seratrodast) ~ & & ¢ ¥f (ramatroban) - % ¥ dh 31
(domitroban)$5 K &4y ~ KT-2-962% % -

LERBEEE T ATh2eB i H B AT G &8 F
%% &) 4% (suplatast tosilate) % % -

1% 2 5h Al % 0 #A B B2 R % B 6,45 £ 42 4 K (clobetasol)
7 Bt B - 4 £ 3 4 (diflorasone) &% & B -~ B2 BE £ i A
(fluocinonide) ~ & K > B B - £ 4 K 4 (betamethasone)
ZARHEE R RRTHRBERHESD - SR REBE - =
# 3 ¥ T 85 (difluprednate) ~ =T & =% (budesonide) ~ — . 4F %

(diflucortolone) /% B% 8 -~ %% & & 4& (amcinonide) ~ 5 & & 1&

@

(halcinonide) ~ #b & Kk # (dexamethasone) ~ 3b 3 K £ & &
BMERMINED  WMERLERD - it TRABK

B GALT A TES - /b TEA TEBE QS - WEH
% #F (deprodone) HEL BB ~ MR B BELEL B - [EL

2R -~ = A B4 &K 4 (beclamethasone dipropionate) ~ &
B 4% & R 8% ~ &k A (flumethasone)4s /% BE B ~ BT & 3K
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(alclometasone) = & & B - R 1% 4 #> (clobetasone) T & 2 -
AR AR~ R &4 4> (fludroxycortide) % ¥ -
AHERNRERIHBOBEBEHER O TRLB K
B~ ST RALTHMSEELH ~ ST R
M AATHLBEE - BRELE  BRELEEEKD -3
RANHEILIABL SN - R TE - BREDARGHES -
g % & > (halopredone) B4 &4 B8 - F A A B W% - F AR R A
REESELEE - PHABRILMIEMEMN HRAETE  HXK
EREMEE  AFSTAETE  HERR  ELLER
ERASEMN - WERLEMKERE MK
(paramethasone)BS B B8 ~ R K N E ¥ - BB 3515 A K

7

M

W FmEEE - fLA% F#(fluticasone) B EL B ~ T B - AL
4 #» (flunisolide) ~ 4 % & & &8 ~ ST-126P ~ & 5 & 4 &
(ciclesonide) ~ b E K M AR BE B - ER AL H - L F
& (prasterone)#% B¢ B - ¥ Xk 7T 4% (deflazacort) ~ #% & F &K %
. #» & (methylprednisolone suleptanate)~ ¥ # % & 4 € 3% 34
BamEF -

EXREBERBEF  ZRRLTEMAOTRECE
BOKER ~ Fd ~ % & R (doxophyiline) ~ & & Kdk ~ =
A % &k (diprophylline) + #& & % #& (proxyphylline) * #% é& % &
% -

EXREBRERBEY  SBIBRHEEHT R OH
B L B % (epinephrine) ~ B w ¥ 2 & -~ dl- ¥ B &= &
(methylephedrine) 28 & -~ ¥ £, #F 88 (methoxyphenamine) &
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B-EAAF LR EZGH®HDE - ERAAF LR EFBH®] - £

" Bk B8 - & A& AP #k (clorprenaline) B & -~ 9% £ 4% #

~

(trimetoquinol) 28 &% - 4F % % (salbutamol)#i 8% B - [ #& 47 "%
Z (terbutaline) & &% B8 - & & A Ak (hexoprenaline) &5 8% 8 -~ &
# 4% & (tulobuterol) 28 & - % & & 3 & (procaterol) 28 & - JE
¥ 4% B (fenoterol) &, 7% 8 ~ # & 4% & (formoterol) R T M — &%
B - % 4 4% & (clenbuterol) 28 &% -~ % # 4% £& (mabuterol) 28 &% -~
7 £ 4% BB (salmeterol) & 3 ¥ B # (xinafoate) ~ R,R- 3 B 4%
B~ A 4% B - b A 4% 2B (pirbuterol) 28 & - #) 3£ & (ritodrine)
B % ~ 3 A 4% & (bambuterol) ~ % #7088 (dopexamine) B & ~
% & £ (meluadrine) /& & 8 # -~ AR-C68397 ~ £ 7 T Bk 8%
(levosalbutamol) ~ KUR-1246 - KUL-7211 -~ AR-C89855 -~
S-1319% % -

EXREBEKREE T » %3 R &5 B 69 F 5% 15|
BIERILERIED RILBE R REZ I - B -
BOR gk~ deiR e R RIER(UK-112166) % % -

MR W6 R B 69 F Ak 5] &35 4 b8 4% (paspat) ~ T 7 2R
% 7T (asthremedin) ~ ¥ & % £ B #% (broncasma berna) -~
CS-560% % -

UREARMAETRFPCHELHMAT —HANTEHE -

SARAFBEBYFXEROT RS 1 L% R EEH
BREE - MR ELBEEEBE - FE®d ~ K E % % (emorfazone)

o

4%
A

ZS-EMASHBIWHABEOTREMNEE K E R
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(Zileuton)( % ;% %& (Zyflo)) ~ % # ¥ & (docebenone) ~ f& 3% &
#7 4% (piripost) ~ SCH-40120~ WY-50295~E-6700 ~ ML-3000 ~
TMK-688 ~ ZD-2138 - i # JF #€ (darbufelone) ¥ #x & & -
R-68151 -~ E-6080 -~ DuP-654 -~ SC-45662 -~ CV-6504

s

NE-11740 ~ CMI-977 ~ NC-2000 ~ E-3040 -~ PD-136095

s

4

CMI-392 ~ TZI-41078 ~ Orf-20485 ~ IDB-18024 ~ BF-389
A-78773 ~ TA-270 ~ FLM-5011 ~ CGS-23885 ~ A-79175

4

ETH-615 - AM-103 - MK-0633% % -

US-EHASMBITILEEEHILEZFT G O
MK-591 - MK-886 - MK-0633 - AM-103% % -

VEAZHEESARBIH BT R OEELES - AL
X JmNg T My —8t B - L-674636 ~ A-81834 -~ UPA-780 -
A-93178 - MK-886 - REV-5901A ~ SCH-40120 -~ MK-591 -~
Bay-x-1005 ~ Bay-y-1015 ~ DTI-0026 ~ & 2k °5 ¥ - E-6700
A

ZAMINREBOARZIZFELEAPC)NT RS K
PG #BEHE ~PCXHBERBESE -

PG% 84y F 5 s 635 PGE &% 2 (EP1 -~ EP2 ~ EP3 ~
EP4)- PGD 4 2 (DP - CRTH2) - PGF % £ (FP) - PGI & £ (IP) ~

X2 B(TP)¥ % -

AL ZENFTRGOEHBETHARE - —QTHEHE
B - # £ #% % (oxymetebanol) - & £ ) % (dextromethorphan)
8 % BE - °H 4t 4 M (pentoxyverine) X BE B - = F 9k Ig
(dimemorfan)&% 85 8 ~ A ¥ 3 T (oxeladin)iZ £ 85 B - & 9%
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#7 ;T (chloperastine) ~ 3 # 9k #k (benproperine)& & 2B - &K
i ¥ (clofedanol) % & - 48 3k ¥ X (fominoben) & & - 3# 3] F
% (noscapine) - # 32 o (tipepidine) Z 3} ¥ & # (hibenzate) ~
& & 31 &R (eprazinone) B &k - EAT X X R E F -
DHEBOT RO LI DT FRBER - B AN B
fb 47 ~ & T #(bromhexine) B &% ~ ARk Bt L X B~ % T 4
38 (carbocysteine) ~ 48 % 3] 18 (fudosteine) ~ &, /% % (ambroxol)
B AR FER A EAREE - F AR BREL
LEA MR  L-ZRAI BB BHE  wTHHEFF -
LARRHAECEBNAG = HELTRIERE - HE B
L RIS R R ¥R
GEHM(EERABALAINEEZTHR)T A — L2
cysLT /cysLT, % B L Bl St S A R4 L A/RITFH %At
th(LeEREs -—HEVT)ZERBARARLCEZER
BEBX  R—BLCER NI EZT B EGEEANZ
RERBHBA c TREC L LB KER -
AHTEARRGY B #AUARLLSIRFAZLLEHS
REm oA AT AILEMALCER B SEYME S
A~ ORKIFEGERLE
UBETREFE BE -BER-ECHRAB -LELE
EHRABFEHPM AL BN GHEREIL  KBRT > HASF
ARR —ROMBE-ZHR(—R-RBE) HREE
HIERE1000E % ' A~ RFELHELRE-ZHKR &
REEROIEXLZI00ZR(FRARLE) — X
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EHMWMKLE24/8F o
THRETRBE LAES S EGEHEHT > A X8
Bl FF  BRAELLBEBEIHEEZIRHETAEE  Admi
TEEFTEELERBBUBERBANEE -
HAZAZBH R RLAYUANORLEE
BARMIANORLLEZHRBARY - T L4 AR
M~ ShRE B BRR CBRABHEAREANIFELH
ALBHBRMBA RS E -
VAN ORLENE R FARY OIES B - R
BE -BHARBR BROEZBERKEE -
ALRANRORBEHEBRAGRY Y — RSB EHE
BIRBE - BRI EERERY B -REERB B &
BE-HER - MAIKET - -BRPESF) KoB(RARAL
BE-BRLH LB R SBRYBEEE) BRABMBRE
BRLUHSEE) MER(EREEREESE) BB REER
(BB - RAKRBES)RAEBUYRES £ EFEENE %
PR TEHORB (o AR - BREALEE - RE
AARAFRALEL FHRME) RTEH-_RESR - TaK
BITRUAOME (B AB)LF28E -
DANORLBHRBARDOLERBRETRIHAKE
RBER LR -BR - -BRBEE - ARRBARY
FoER—REBEEHERER  BEXACLBTEA
MR (Bl K ZERERSH)T - BE o R
PEYNTELHEEEE ~ BIFH - LB - S H - FA%k
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Bl~ BB - BRBIREEH -
GRANEB XL B2 TIEIRARY QI HoiER
B IRAANEHERARM(EEEANER
BIFRIICEZANEHGBERF) RTEH AR B
—REBEMME LR BRFRACEER T RESHG -3
BB BERGTOIERANEIL Y AMBK - Bk~ FEH
Ao RO BB lE) - R EMas 3
&%ﬁm%T@ LTREH AR (R~ RAK
R R EEER0CGEMBR)EE) - BIER - LA - 4
HE-SHBIAHDEBEE  CLEIAEARBERFHES
REDLABEFTEREGE - BE > eMNTHRETIF KX
R EAREE S HRANERARD(H LA REEY
) RARERAN  KEZRALALSHFXRL&BANE
SRR S — BB BER T - |
UANIEELBALEHBRARTARBEARERY X -
BRERAXBRR LRV BRRRXALFTIRMEA LB
BRNEB T ZHER C RREF -
BUFHRAE B LT ELE - flo > ARBERR
BHEB Y  EMTREREGBATHEZFRMATREB(R
bén ~ REBEHF) SHB(BEEH - HEHENEF)
EMB(RLABRES(H S LME) - RATHAI0E A5 L8 -
BERACLHBRILHERGEST) TXHEHFRN - K]
MEL)  RBBB(RALY W - HARXTFTHEEE)
EBEMHREG  BLEE A RKERT A S IEBEHR
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AT AR EH -

VANEBHALELTRAARDTAHARESD ~ 7T
BARBARY R TRARRLX - ZTRARBARY
TARBRAAMER RBFRILLNKIECHETHEF -

BETRAARY TREC T EELHE - bl TR
ANRBARDTREREGB TR EEZHFBH(RILF R
 HAERXFTHREZFE) FEH - SR (B8 BN
ZE)-REB(RLH - REHEE) - ERBBALHEL
RAEMEE)  RUAREBRAAEBAMDRYH -

ST RARRTRE K bl g R RN HFE
(FERsd: - HEB (e RAEHE)ESE) BAB(RY - M8
2E)-RUBEE SL 5255 FEB - wEB(RILF

btk HAERXTEEFF) - RUREBMRELBUHRES -

HTRARBARY AUV TESIFRS(H e FL
R EHBERER)RE RETRARKTHROMERANH
KA BRANSLE -

ANFEEBALBRAORETCTHARY O AN EEZ
REUB - KF B CARAEGRY LB ANBRERN
HEHREEL  REHEUM  HROS—RSEETHME
BRTi#a Bty F ik -

RTREERIAERS A ERARDHEAERR
(B EREBEAMBRERAIRTFEHE(Flo > RER - 4
AAL - BHEBMARFRER) HARARDIEHRA
b B0 T ) o £ £ B B A £ 552,868,691 %3,095,355 ¢ 3% #] -

iy

’é‘

‘W
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F 56 )

BAABTABRED TINTHROGRAM T G EFab
Ml EHERBAL -

AR TEBATLCH M E A FTHZIIFINNGIE
BisBwmERZTREBXERER  BHELEURMK
BE# o  wANMRERA TAETHILENNGERE AL
Bl EEFATAERA ZIEBE -

£ A ACD/ % #% (ACD/Name)(s& 4 6.00 - & 5t i 4t % 4%
B 7 3] (Advanced Chemistry Development Inc.)# i5 )R 4 %
ETIERGFOHLES -

LHERE R —REZH %X%ﬁ*ﬁﬁft - PG4t A

EQCORAELEBE L EZ RAHUHBEMMTRESEE KRS
FE s FARMRTRBEREMEIL - BE 0 LERERY
—BMZ T ERBFHOSO)T ERELELZ EXHEH
P AR B 2 AR 4 W 2 4L
F 519 1
4-(7-38%-2-F #-1H-93] o -3- %) T & T &

EQ-BERXEAMBEHE(4A)NTEHOGOZS) T &5 R
F oo mAS-TEAREOORL) ASOCTFTHRHFZRERS
WMA0n 4 > RO EMANRHEOGOEH) HELAERT
B 16N BF o BFHRER AN E A Fos B S8 KIE
R ORBUBBLEERRAERKERM LELE  £E 4
BRETR%G - MEAANBRGYEIETRERH FHIL(THK
BB LEE=8:1) UEFEATHHELRETHRALED
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(15%2)
TLC : Rf0.54(C. %% @ B4 BE L B5=3 : 1)
'"H-NMR(CDCl;) : & 1.23 > 1.89-2.00 » 2.31» 2.39 2.72 »
4.10 » 6.95 7.24 > 7.43 » 7.91
E 56152
4,4’-(7-;%-2-!?g-lH-valank-i,_a-;g);Ta&;ws
BEERBIPREHOILEMIBR)ERN _FAD
BOI0EMH)T  BREIE AR TECE(T65%)R 5% 6k
(145%,) c £SOC THHEZREREMI6NTHF - FKWAZE
BRELEASY  KREANBBEE B X - A4 L3RR
BE REBRBTRE MELAZRGOEGTEREHGA
& A8 B 3t W-prep 2XY (& L & B (H fR) /> 3] (Yamazen
Corporation)# i » B4 * T EF 4L EAE AL T
BEEE L B5=9 : 124 )& Mt UEFAEA THHEMEH
BaEsHmQ24n)-
TLC : Rf0.31(&. % © A &I=17 : 3)
'H-NMR(CDCl;) : 8 1.24>1.26 > 1.83-1.98> 1.98-2.12> 2.30 >
2.36 0 2.39 5 2.73 > 4.09-4.20 > 4.47-4.52 > 6.88 » 7.26 > 7.42
S WA,
4,8-(7T-{[4-(ZEBBAA)X AT B A }-2-F A -1H-3 2% -1,3-
—R)-TEE - TEs
LEEHRP2HAEHOILEMGCSA)RBELI- LI RE X
B8N LHQRSEMR)PZERY £REBET oA
ERABQGIEMNRE(EZ=ZARTAB)EG20EL) &F
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AEBTHBHISIE BURERLAHBEBEZHH
(Celite)”"(EMMZ) REAHEBEY - AL KL HHAE S
& WA A8 B M st W-prep 2XY (& b & BX 4 (B TR) 2 8]
Wik FAr E2EA3L EAFTA T B LB
=9 : 127 :3)hib > UEFEATHHEMLET ZHAILS
M(5.9%) °
TLC : Rf0.26(T. % © B4 & L &5=3 : 1)
'H-NMR(CDCl;) : & 1.21 » 1.24 > 1.86-1.98 » 2.10-2.22 -
2.25-2.37 > 2.75 > 4.04-4.14 > 4.59-4.65 > 7.03 > 7.11 » 7.32 >
7.50 » 7.55
F 5154
4,8 -{7-[(4-2 HE X BT B K]-2-F &-1H-95 5 -1,3-— K} =
TEE — L8

R BFCIA)AZETRHIFTHAEHENLS Y
Gof)yweE(lEd)B_FARAAXIKAIZEA)P ZE
ROBEAEFTRTHRHISIE - UASGBZIRERESY
BRUBBUBER - ABEMWUKXRBAXFAZARAE 4
BB L% O BRELARBRTRE HMAAWGZRGBMED
R E A R AR M Woprep 2XY (& L & B (H FR)A &)
Wik ol XTEFAL EAFTEL O BECE
=9: 126 : 44t  UBRFEATHHEMRLET HERLS
#(4.8%) -
TLC : Rf0.29(T. %% © B4 L 85=2 ' 1)
'H-NMR(CDCl;): § 1.22+1.26 1.82-1.99 > 2.05-2.21 7 2.32

38
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2.36°2.754.04-4.14 > 4.62 > 5.39 6.83 > 7.01 » 7.30 > 7.42 >
7.48
F 5495
4- (A KXRAK)T-3-M-1-8

£1-58-2,3,4,5,6-5 B A G0N Z LB Q00E )P
B AANI-THR-1-BE(15H) ZXBQTR) —A/A%=
FEAMEG o)At m(I(1.95%) > # % £80C TH#16
B BHRBREMANEETER RO ENMANZRT
AFARGOOEA) #HEFAOCTHHI0SE - EARE!
CHBRBEEBNGEMAR) RRBEBED -MAL
MEBHEBRRERERA EF&L(T I - BT E=95"
5265:35) AEFEA TR MELEHEZAILESMA3IR)-

gm

TLC : Rf0.28(T. k% : B BE L B5E=4: 1)

'"H-NMR(CDCl;) : § 1.81 2.78 > 3.86

F 5156

4-(ARFXRK)T-1-8

LEEWRBISAEHBOILSHAIR)INTEEM30EH)F

ZIERE > AA10%se 5 (50% M KkA 8 43%) UAE

BABREALZAORAR  BEAZETHEARRTHR

HO B o Nk A 10%8 45 (50%e K4 & - 435%)

BEAFBRTHABRETRF2IF -HZKRELESHBE
BEEEH(EMABR)RRERED RERFEEFTHY

EMHEHBERILEM@IR)-

TLC : Rf0.31(2. %% : BEBE T B5=4: 1)
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'"H-NMR(CDCl3) : & 1.20-1.38 > 1.52-1.76 > 2.74 > 3.68
F 5617
4-F R R E4-(ARAREXA)T &

BZLRBRU@OCEF ) MAZET RO EHAILES D
(A0 )P RKB30EH)F 2Bk HEZAHE0CTHH - @A
EMmAHTEBBARGIAR=FHRBBR(.6L) 24
OCTF#H#2/)F > REZEBT A2 F - FZRERLSE
WA EOC RO EMWMANN-ZF R TI-1,2-=82(7.3
) BERHISNLE - BAWAZZREREGH  BRiEd
AONINE B KB HARBE  BEsELEAKRRE - UTF X
EERAKE MBI UKBRBREFLAESHERE RAR
K PR IRERBIE  BEERBTABER - A THk-
BEER L ES(10: DF B Ray  UEBFAEATHHEMRE
A2 RRIL S (525)
TLC : Rf0.48(E. 4% @ B4 EL T E5=5" 1)
'H-NMR(CDCl;) : & 1.55-1.77 » 2.45 > 2.66 > 4.05 » 7.35 >
7.78
E 58
4,48 -[2-F K-T-({4-[4-(Z A X)) TAAIR K} T B K)-1H-
wglefk-13-— K] TE — T8

AR B4 (220 L) MAZE AT EBAM B LS
(180 )BT bl T L Hehit s #H(150%F )7 N,N-=
PERPEBEBERNZEA)PZER  BXAFTERTHHHEL0)
B e MAMBZRERLASY > RUBEK LA XK - 4841
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UKBRBKRKEAFBRRBREGBES LERE BELERRT
R AL GG ME D PR Y 4 A k48R A W-prep
2XY(B Wb ERM(AR)NS) Mt - 4 X REFAM &
AEHS, O BB TE=9: 128 )4t UEHF LA
FHmERE HZREAILSHU0ER) -

TLC : Rf0.52(T. %% @ B4 & L B5=3 ' 1)

'H-NMR(CDCl3) : & 1.19-1.26 > 1.71-2.00 » 2.05-2.10 >
2.25-2.40 > 2.68-2.85° 3.99-4.18 > 4.62 > 6.87 > 7.01 » 7.31 >
7.42-7.52

%59

4,48 -[2-F K-7-({4-[4-(ZRAEXK)TARAEKIR KT ¥ K)-1H-

ngl "/%'1,3':—%]:——]‘@&

F i F z , CO,H
Fmo ,)’ CH,
F COH
FONE & ALK ERA.0Z A ) A E £ B 5585

WHEHLEHOSOEL N _FAAZKQOEH)R T &
ROEM)FZER  BEALATRTHIFAING - LKA
TR KRAGHINBE(NOEMNIWALZZRBERSY  #£F
MBS EE L BE X - REMUA KRB K FAABE R L5 B
S Lr¥k BEARBRTRE U_ERHEA®-TKO:1)
AAMEALANBRBHRALBRRTHE  UEFEATHY
BHEZRABALESH(N20ER) -
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TLC : RfF0.40(=— & F ¥t : F&=9:1)

"H-NMR(DMSO-Dg) : § 1.63-1.82 » 1.87-2.02 » 2.14-2.24 »
2.33:2.67:2.76+4.03+4.546.94-7.03 » 7.22 > 7.44-7.54 >
12.08

T4 9(1)E(8)

BB AT HGSOERFIPHEAGES  (EHAMBE
MBEBEBBRRKAETEGTIYH RGOS BIFEA T 7
mEMEZAEAGILLESY -

& 2% 519(1)
4,4-[7-({4-[4-C-R-2-FARXE)TARIREAI T X)-2-F
B -1H-w3o%-1,3-— %] = T8

TLC : Rf036(—&A F @ F8=9:1)

'"H-NMR(DMSO-Dg) : § 1.59-1.87 » 1.88-2.03 » 2.12-2.23 >
2.31>2.332.61-2.77 » 4.05+ 4.54 > 6.93-7.03 » 7.07-7.18 >
7.19-7.29 » 7.42-7.58 » 12.05

£ 5% 459(2)

4.4°-[2-F % -7-({4-[4-CA45-Z A EXR)TAA XA L
%)-1H-93|%-1,3-— % ] = T &

TLC : RfO.I8(=— & F 4 : FE=9:1)

"H-NMR(DMSO-Dg) : § 1.65-1.80 » 1.88-2.02 » 2.14-2.24 >
2.34:2.60-2.74+4.02°4.54+6.83-7.02: 7.14-7.25+7.42-7.52
12.04

E #159(3)

4,4-[7-({4-[4-QC3-— R A RAK)T AKX KX} £)-2-F

€]
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#-1H-93|o%-13-—H =T &

TLC: RfO37(—&A FH @ FE=9:1)

'"H-NMR(DMSO-Dg) : & 1.66-1.81 » 1.83-2.02 » 2.13-2.24 »
2.34:2.62-2.744.05-4.12+4.13-4.20° 4.49-4.60> 6.91-7.06 -
7.07-7.18 » 7.22 » 7.44-7.56 » 12.08

T 315 9(4)

4,4 -[7-({4-[4-C-A-2-FRERXRE)TAEAIREX L H X)-2-7F
H-1H-23 ok -1,3-— K] =T &

TLC: RfO42(=—RA Fi : FEE=9'1)

'"H-NMR(DMSO-Dg) : & 1.55-1.86 > 1.86-2.04 5 2.11-2.25 >
2.34:2.67°4.05°4.54>6.90-7.07-7.08-7.19>7.22:7.40-7.57
12.09

T 3 459(5)

4,4°-[2-F K-7-({4-[4-(2,345-m A X E)TAAI XK} L #
#£)-1H-93]o%k-13-= K ]= T &%

TLC : RfO35(=—R F4 @ FE=9'1)

'"H-NMR(DMSO-Dg) : & 1.64-1.81 » 1.87-2.04 > 2.13-2.24 >
2.33:2.62-2.76°4.03°4.49-4.60°6.92-7.03+7.22:7.33-7.54 >
12.08

& 3615 9(6)

4,4°-[2-F & -7-({4-[4-(2,3,4,6-m A X A)TARAKAIR KA}
#A)-1H-93] ok -1,3-— K] = T &

TLC : Rf043(— & ¥ : F&=9:1)

'H-NMR(DMSO-Dg) : & 1.61-1.84 + 1.86-2.02 > 2.14-2.25 »
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2.3372.62-2.77-4.0374.46-4.60>6.92-7.03 > 7.227 7.39-7.55 »
12.08
%7}@1&49(7)
4,4°-[7-({4-[4-(4-A-2-F AR B)TARIR AT H HK)-2-F
H-1H-"3| ok -1,3-— K] =T 8
TLC : Rf033(=—& ¥4 : FE=9:1)
"H-NMR(DMSO-Dg) : & 1.52-1.85 1.87-2.05 » 2.12-2.24 >
2.26>2.3352.60>2.67> 4.04°4.54> 6.83-7.05 7.09-7.28 -
7.39-7.56 > 12.09
& 36 1619(8)
4,4°-[7-({4-[4-(4-A-3-FEARXRB)TARIR AT H K)-2-F
H-1H-v3|ef-13-— K| = T8
TLC : RfFO35(—& Fr: FE=9:1)
'"H-NMR(DMSO-D¢) : & 1.59-1.84 » 1.87-2.05 » 2.17 >
2.18-2.24 > 2.33 > 2.67 > 4.05 > 4.54 > 6.92-7.05 > 7.08-7.18 >
7.22 5 7.44-7.56 > 12.09
& ¥ 10
4-[7-8-1-2-T A& -2-R A T % )-2-F & -1H-75] % -3-% 1T
B T &5

RaAAEENRG2TARGEZAE &R IRBEE T ERNK
4- 8 TELEE  BEEATHHERLETHRARLEY -
TLC : Rf0.52(2. %% ® B4EE L EE=3 ' 1)
'"H-NMR(CDCl;) : & 1.24 > 1.27 » 1.85-1.99 » 2.27 » 2.30 >
2.75 7 4.11 > 424 > 528 » 6.92 > 7.26 » 7.44

44
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T 11
4-[1-(#% F A)-2-F &-7-({4-[4-(2,345-m A X K)T AKX
AT R&)-1H-23) o -3- KT B

HE A ERPIDERFIDEHRGIEIEIHFHP 48 F
s ERAEERGAIOPHAEHAILEIRRLETHAE2T
FrEmeitsh RIEABEGFZBEBRRET ST AE
#Heyieod > BIFEA THHELETZREAHLLESY -
TLC : RfF025(—R ¥4 © FE=9: 1)
'H-NMR(DMSO-Dg) : & 1.66-1.81 » 2.16-2.24 + 2.25 >
2.62-2.76 » 3.99-4.08 > 5.38 » 6.94-7.03 » 7.19 » 7.32-7.45 »
7.45-7.53 > 12.02 > 12.96
F 5] 12
4-(7-%-1-{[1-Q-Z & A -2- M A HR)EAR]FE}-2-F &
-1H-%3] 2% -3- %) T 8 T &5

BTG EHEHLEIHQOL N FRAER(12E
)P ZERY  HA[1-(BFR)RAAIT (.65 ) 8 B
CB08) RATEBTHHIZIRBRREASMSNF - I E o
ANHBEESG0) BERHBR - B BARIwAHKEKLE
(B.0%) BEHHIIG - A EmA[NI-CEFRA)EBHA]
LRE(1.6%F) 5 84Q05%) 2 —FHRHFBR - FK
MAEZZRBRAELCMAREGIOANBEKER Y0 EE U
BEER LBEXE R - MAKRBAKFRAEBRERLEBKEBRMAL
R COBBARRTRE MAANRGOE Gy REE
AR M Rt (T k| BEEE L BE=95: 5275 :25) AEHF
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AR SH(A3IR) -

EENJR AL HATRINTHIOEH)RT =8
GBSEA)FzERP  WMALRNGAILNKERGBLIEF)
HEAI00C FAs 11/ eF B £ 120C F 5/ 8F o 42 KA %0
T oAOWANBEBFZURERSCHALEZHRMPH ) &%

BB LB R - MY U KRB RKARABRRE R LB
S rEk BEALARBRTRE MEF-_xHHMA3x)-

EEBBET #5Ea018)082KQ2%5)wAR
SHBIIANMN_FRATFTERKQBOEMTHER  #££ 4
FRTHR#FLIINE - AAHBBZRERSY 0 RUEBHKRT

BEHEER - ABEIMA KR BRFRABRE S EFERE LK
RBE BELEREBTRE MEAGORGMBE YRR )
FREWEHAIL(THR  BEETE=95:5>80:20) u#EF
BEAETHHERETHRBIESHASRK)-

TLC : Rf0.49(T. k% © B4BL L BE=4 ' 1)

'"H-.NMR(CDCl;) : & 0.16-0.29 > 0.30-0.47 - 1.18-1.34 -

1.79-1.96 > 2.28 » 2.35 > 2.42> 2.71 » 4.04-4.21 + 4.89 > 6.85 - ®
7.21-7.28 » 7.39

F #e 5] 13

4--{[1-(HFR)RABEA]FA}-2-FA-T-({4-[4-(Z AKX E)
TRAIRXAIL - E)-1H-3%-3- K] T &

46 @
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F . F COZH
F]:IMO O )V CH,

F

2

BhBAETHRFIDEHRMIDERFEDE 59T 48
Bleh# A AT 12V EH a1t HBRAKLE T IS
2P mEGoiLA Y RIFEATHMERLET HEREES D
TLC : RE0.43(—_ A F 4 © FE=9: 1)

'H-NMR(DMSO-Dg) : § 0.05-0.26 > 0.27-0.48 » 1.61-1.87 >
2.182.312.34°2.66°2.77>4.03+4.90 6.88-7.04 > 7.19 >
7.46 > 7.51 5 12.09
B 515 13(1) £ (6)

EhHusTHRFIDTHRFIDERGED T HHH T 48 F
MR ERAETRAIZYAEHHLEORKETRG2T
et sty RIEAMBARBEBRARLETHRHTFAE
#Heyibbdh  BIFEATIHELEZIAREANIEESY -
£ 54 13(1)
4-N-{1-(HFR)RARA]F A}-7-({4-[4-G-R-2-F A X K)
TARRIXKYTmA)-2-F A-1H-73%-3-K]T 8%

TLC : RfF0.43(_ R ¥4 © FE=9: 1)

'"H-NMR(DMSO-Dg) : & 0.06-0.24 > 0.28-0.45 » 1.56-1.86 >
2.18 % 2.29-2.33 > 2.34» 2.59-2.78 > 4.05 > 4.90 > 6.89-7.03 >
7.06-7.22 > 7.25 > 7.46 » 7.52 » 12.09

& 2] 13(2)
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4-[1-{[1-(H F X)R A A]TF & }-2-F K-7-({4-[4-3.4,5-=
AEE)T AAIRE LA )-TH-"3 =% -3- K] T &

TLC : RF0.40(= A F 4o : FAEE=9: 1)

'H-NMR(DMSO-Dg) : § 0.12-0.19 > 0.34-0.42 > 1.66-1.79 >
2.18 > 2.31 > 2.34 5 2.60-2.70 » 3.99-4.05 » 4.90 > 6.91-7.02 >

7.15-7.25 > 7.46 > 7.49-7.54 > 12.08

£ #4513(3)

4-[1-{[1-(& F A)E A A]F A }-7-({4-[4-G-A-2-F A X X&)
TARRERIXEITHEE)-2-F A-1H-73| =% -3-K | T 8 .
TLC : Rf0.43(— & F4 : F8=9:1)

'H-NMR(DMSO-Dg) : § 0.06-0.25 » 0.28-0.47 » 1.57-1.88 >
2.12-2.23»2.31>2.342.59-2.78 » 4.05 > 4.90 » 6.88-7.05 -

7.08-7.17 » 7.19 > 7.46 » 7.52 » 12.09

T 345 13(4)

4-[1-{[1-(a F R)E A A]F K }-7T-({4-[4-(4-A-2-F A X XK)
TRAIRATTHHE)-2-F A-1H-99 5% -3- K] T & ®

TLC : RfF0.44(— R F 4 : Z8=9: 1)
'H-NMR(DMSO-Dg) : & 0.06-0.24 > 0.28-0.45 > 1.56-1.85 >
2.18°2.26>2.31>2.34>2.56-2.71 > 4.05> 4.90 > 6.86-7.06 >
7.12-7.24 > 7.47 > 7.52 > 12.11

- E R 13(5)
4-[1-{[1-(HFR)EAK]F X}-2-F X-7-({4-[4-(2,3,4,6-
AXK)TARAIRXA YT B A)-1H-5ox-3- K] T &
TLC : Rf0.44(=—F. F X2 : F&E=9 1)
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'"H-NMR(DMSO-Dg) : & 0.05-0.26 » 0.27-0.47 » 1.59-1.85 >
2.18>2.3172.3452.59-2.77 > 4.03+ 490+ 6.89-7.04 > 7.19 -
7.37-7.58 » 12.09

B ¥ 15 13(6)

4-[1-{[1-(H F AR RA]TF A}-2-F &-7-({4-[4-(2,3,6- =
AFRE)TEREIRAL B A)-1H-9%-3- K] T 8

TLC : Rf0.44(— R F e @ FE=9:1)

'H-NMR(DMSO-Dg) : & 0.04-0.25 » 0.28-0.47 » 1.60-1.86 °
2.18:2.31:2.34:2.66>2.73°4.03>4.906.89-7.037.04-7.15>
7.19 » 7.28-7.42 > 7.46 » 7.51 » 12.09

& )14

4,8-[4-8-2-F A-T-((4-B-(ZRAXA)TAEKIXAILE
H)-1H-"3| ek -1,3-= %)= T &

F
; (/
F:@L/\/o O (__CH,

F CO,H

BaAATRAIDERMIERBGIDETHRMIDT
RHI8DE R BIIT MBI ARA > EAQ-E-S-ARXREM(R
REFHEFEH  AKAHT » H2-B-5-KXEQOR)
AASNE & (200 7)) P - B Z #2008 RO ERE
Fo N RS BN (B.OF )N KQROEF)T 25k 0 48 F 440
whE e EKAT > BERERSHASNI RILMKIER
(IS0OEH ) AZETHBEMRCIL)HHH - aM(1.750)2 K
AR (Q00EF) > L 4h#HpH 6 &S > HEATSCTHHI]
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N BHRBERAMAFNEZZTERBIE  REXRERTIR

HiBEM BOOCTHRAEALANBZLBYMEANRBE Y > &

ERH2D)IE > RAFTERTBR - £KASTF > RI2ZNA K

IEMKBERFOBZRBLESY - BETLKGHE R 5 AKF

ko RBLEMAEBBCUEY - EFHBELILBEERE

REBRBRTRE  AEFHILESY - )RAKQ-B2XEK)HEB

B - BIFAE FHHBEMLEZAEANHILESM -

TLC : Rf0.43(— A F i : FE=9:1)

'H-NMR(DMSO-D) : 6 1.64-1.84>1.88-2.022.14-2.23>2.33 >

2.68-2.82 > 4.02 > 4.49-4.59 5 6.76 » 6.97 » 7.19 > 7.47 » 12.08

T 14(1)E(3)
HBRATHEGIDERG2DOTRBIIDTHRGIIDOE

B 8DEBIOT A E 2 £ A (2-1%-5- R R )BHER X

QR-EFXA)VHBEE RERAMAENFRBIRALTRMFTF A

Wit BIFEAETHHERLEZRERAGLELESY -

& e 1) 14(1)

4,4 -[7-({4-[4-C-R-2-FE X BT ARAIRXR AT HE)-4-K

2-F R -1H-03ok-1,3-— K ]= T &

TLC : RFO.35(— A F 4 @ FE=9: 1)

'H-NMR(DMSO-Dg) : & 1.57-1.84 » 1.86-2.03 » 2.12-2.23 >

2.302.32> 2.65-2.79 > 4.05° 4.55+6.76 > 6.99 » 7.07-7.30 >

7.48 » 12.08

T #4) 14(2)

4,4 -[4- R -T-({4-[4-C-AR2-FAEARA)TAXIX AT &
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BE)-2-F B -1H-93o%-1,3-— K )= T &

TLC : RfO58(=—&A ¥4 : F8=9:1) .

'"H-NMR(DMSO-Dg) : & 1.59-1.85 » 1.87-2.05 » 2.10-2.26 -

2.32,2.59-2.82:4.05>4.48-4.6376.76°6.91-7.06> 7.08-7.16

7.20 » 7.48 » 12.08

& 515 14(3)

4,4’-[4-8-2-F &-7-({4-[4-(2,3,4,6-m AR K)T AKX K}

) 1H-93| ok -1,3- = K] = T &

TLC : RfFO.57(—&H P4 : FEE=9: 1)

'"H-NMR(DMSO-Dg): 5 1.61-1.83 > 1.87-2.022.13-2.23+2.32 »

2.64-2.794.02>4.49-4.61°6.76+6.97 7.20» 7.38-7.58 » 12.08

E 54 15

4-[1-( FA)4-R-2-FEA-7T-({4-B-(ZRAXEX)T AKX

BRI B H)-1H-o3] o -3- 4] T 8
EHBATHRBIDTEHRB2DOTHRMIDEHRHFLIDE

e 8D F IO A8 B 69 £2 B0 45 A (2-7%-5- U K KB B K

QR-BRA)VHEE > RERSBMBLERRI-ETHTE -

BFAEAETIHHERLETZREALGILESY -

TLC : RfO38(—&A P X : F&E=9: 1)

'"H-NMR(DMSO-Dg) : § 1.62-1.84 > 2.18 » 2.24 » 2.66-2.83 -

4.03>540>6.78: 697 7.18 > 7.48 > 12.02 » 13.07

E 245 15(1)

4-[1-(3 F A£)-7-({4-[4-CG-R-2-FAXK)TAKX]IR A}

Wi )-4-5-2-F A -1H-o3]o%-3- 4| T &
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BB HATRHIDERFITRFIDTHRMFIDE
75@15'189%56(5'19“!’#8 ) 69 42 A0 & A (2-78 -5- 8L K 38 ) B B X
Q-2 XA BEaE AL LERRI-ETEHRLE &
ERBBENBEBRARATHRATFREFAGILES S T
BEFTHHBEEREZREANILESY -

TLC : Rf0.30(= R F 4 : F&E=9: 1)

'H-NMR(DMSO-D¢) : & 1.57-1.85 » 2.19 » 2.24 » 2.31 >

2.65-2.80 4.04> 5.40 6.78 » 6.98 » 7.08-7.22 7.26 > 7.48 >

12.05 > 13.10 ®
E #1516

4-[1-{[1-( F AR R A]F A }-4-R-2-F X-7T-({4-[4-( &R
AA)TAAIRRA YL A)-1H-93%-3- %] T 8%

F
FF CO,H
F:©;NO )VCHS

F
CO,H

EBBETHRHIDTEHRFIZDERFIDT R IDET Ik
B18>F HeBOF 4a B 64 A2 F > £ A (2-7%-5- A K X ) BB AK (2-
BERAMEE BEFAAFTHHEREZAEANLESY -
TLC : RfF038(— A Fh @ FE=9:1)

'"H-NMR(DMSO-Dg) : § 0.10-0.21 » 0.35-0.44 > 1.64-1.84 -
2.11-2.21 > 2.29-2.32 > 2.33 » 2.65-2.83 > 4.03 > 4.91 » 6.74 >
6.98 > 7.18 » 7.51 > 12.09

& 55 16(1) £ (3)
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BHAAERFIDERHIZITEHRFIDEHRHIDE
BI8D T BV IEAZF » A (2-12-5- KK B RA
Q-2 FEOMBEE RERAMBHRBEBRRLETEHTY A
it BIFEATHMERETZAERANGLEY -
E e 16(1)

A-[1-{[1-( P A)E B AT £)}-7-({4-[4-G-R-2-F A X H)
TAAIERA) T A)-4-F-2-F A-1H-03 =4 -3- 4] T 8

TLC : RfO035(—& ¥4 ¢ FE=9:1)

IH‘NMR(DMSO'D6) 0 0.11-0.20 > 0.36-0.44 - 1.60-1.86 >
2.12-2.212.31°2.33 1 2.66-2.774.02-4.10>4.91: 6.73
6.99 > 7.07-7.21 » 7.25 > 7.46-7.55 > 12.08
T 15 16(2)

aN-{[1-(% F A)B A £ 17 &
T-({4-[4-(2,3,5,6-m RLER)T R AR A
3-R)T B

TLC : RfO38(—&A. Fhe : FE=9:1)
'H-NMR(DMSO-Dg) : & 0.07-0.22 > 0.29-0.46 > 1.61-1.86
2.16» 2.312.33>2.71°2.7954.04 > 491> 6.74 > 6.99 »
7.18 > 7.51 7.74 » 12.09

B 515 16(3)

4-T1-{[1-( & F A )x® A A ] F & }-4- & -2- 9 %
T-({4-[4-(2,3,4,5-m B EA)T AR A)

3-A)TE

TLC : RfO30(—&. ¥4t : FE=9:1)
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'H-NMR(DMSO-Dg) : & 0.12-0.19 > 0.35-0.45 » 1.64-1.82 >

2.1672.31>2.3352.63-2.78 4.03 > 4.91 6.74 > 6.95-7.03 >

7.18 » 7.33-7.45 > 7.47-7.58 » 12.09

E 217

{1-[(7-/2-2-F X&-1H-8| % -3-K)F R ARA T H
EBBBRAKAHT KR T H4EG.0Me) — T A &

Bk NREM)BFHRBRAZ[-GEFR)ERRE]ITH (S

R)ET-i8-2-F B -1H-93 R (4558 ) 0 F R(Q2S50EH)F 2 &

B BEFAIOOC THHE0ONSE - BERERASMAIEE

B Ao fAE4RAKIAERPILRE  UAKFHRE S RUBEE

LEERIR - BBHUAKRBRKFAAERE - LEBLMN L3

BAERE  REBRBRTRE ALY RGHEDLILE

% Bt % %) & & % R 4 XL(CombiFlash CompanionXL)( &

$ Bdof PR3 (Isco, Co, Ltd)® i » %4 @ BKE S

(Redisep)350 g Tht - BEBL L BE=95: 5270 : 30)4h 1L » KA

BREATHHELETHFZRILESH(4) -

TLC : Rf0.64(T. %% ® B4 EE T E5=2: 1)

"H-NMR(CDCl;): § 0.53-0.60 > 0.60-0.68 > 2.27 > 2.46 > 2.89 >

6.97 » 7.27 » 7.47 > 8.03

& 5118

{1-[(7-7%-2-F A-1H-93| =% -3-R)F APDEA XA )B4 &
#RAAMQEL)EKNOOEM)FHBERNMANEZLEE

17 B eie (143N T EE(100E 7)) 2 — 85 (50

E)VFPZBER BFLI00C TFTHHMFLSK - £AASHT >
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LXSN%&‘#”?“%&JE%’E}%&LX &LE“"HX°L{§@7K/H
&

RAEME > AEBELEBRRAREBRTRE  UEIFALA
FHHEHRE ARBILSHUIR) -
TLC : Rf0.68(T 4 : B4 8% ¢ Bs=1 : 2)

'H-NMR(DMSO-Dg) : 6 0.28-0.40 > 2.11>2.31 > 2.80 6.86

7.16 » 7.42 > 10.90 » 12.00

F 51419

{1-[(7-i%-2-F A-1H-73] =% -3-3K)F KR A K} B AL L &5
BB/ BBt H(I9)WNN-— F X F &

BR(I00EFA)F 28R 7 » AR BE4F(1657) R4t T (11

R) BEETBTHRHEIING - AABHBERBRAY -

BRUBBLEER - BB UXRBKRFEAELRE  £5

Bidi P30 KRB ARBTRE FMALAZRGMEDR

ICAGBILXFNERERLRAXL(BEEARN)IHE ¥

B DIBRKE £80g; T BA AL L E5=80: 20)4h4t - LA 4§

BEATHHEME HRBEEHA6R) -

TLC : Rf0.58(T. X% : BEBE T BE=4: 1)

'H-NMR(CDCl3) : & 0.38-0.50 » 1.25 > 2.23 » 2.40 » 2.95 »

4.11 > 6.93+7.22 7.46 » 7.98

F 5614120

(7-i2-3-{[1-Q- 2z a X 2-RHATZR)RAR]IFTA}-2-F A

-1H-o3) of - 1- 5 ) &% B T &5
LTI EHB OIS HA6T)INNN-— F 4 F &

BOAWEA)FP X ERT » WM ABEKEBOGCIL)RIEHEE T B
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(12%) BE2AEATRTHBFIS G -4  E—FATNE
AN B (ORI RRBEBE LB (1.5%) BEATRTH
HAS PR ASOCTF RS20 8F c UAFHEBRRERS
Mo RUABEER CBE X - M@ KRBRKFERABRE -
AR PHEBRARBRTRE - FMALANZGL YA B
ARG BRI EESEASXL(BE B A MmN ML &
Ao BKEE120 g Tk BEEE L E5=100 1 0->80 : 20)4k:
b REFERE T MELET HZB/ILSHI8R) -

TLC : Rf0.42(T. %% © BAEL L BE=4 ' 1)

'"H-NMR(CDCl;) : & 0.33-0.41 > 1.26 » 1.27 » 2.27 » 2.28 >
2.97 » 4.15> 4.23 > 5.29 > 6.90 > 7.23 > 7.48

T 51521

BA-(RFR)RAE]FT A}-2-FE5-7-({4-[4-(RAXE)

TARAIRA) T E)-1H-03 o -1- K ] 84 8
,f*%da;ﬁ‘iii%z@{ﬁj3—)%‘75@1&449%75@49]89%’*75@{5119“P#a
Fleaf o ERAETRGI20FPAMEFEHILEHERNKLET K
B2Vttt BEREETHHEREZAZAY
ity -
TLC : Rf0.46(— R Fhe : FE=9: 1)
'H-NMR(DMSO-Dg) : 6 0.31 > 1.55-1.89 2.16 » 2.25 » 2.76 >
2.88°4.035.39 6.83-7.06> 7.19 7.41-7.60 » 12.13 > 12.86
35 21(1) 2 (2)
BB ALETHRBIDTHRBFIIDEHFIED T H9 T 48 )
HERAF ERETRBF0FMEFEHILEDRRETIEBI2T
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i meiesd RiERBRNRBEBERKETEGTFAME
#Heiesth  BEFEFETHHENETZREAGIESY -
T 21(1)
(1-{[1-(& F £)-7-({4-[4-G-A-2-FEARXE)TAKIRAE} T
BE)-2-F A -1H-o5 % -3- K] F A )R A A )B g
TLC : RfF0.43(—A FH : FE=9:1)
'H-NMR(DMSO-Dg) : §0.31 > 1.58-1.72 > 1.72-1.85 2.17 »
2.25+2.31+2.70> 2.89+ 4.05 5.39 6.92-7.06 » 7.07-7.29 >
7.41-7.56 » 12.19 > 12.81
T a#21(2)
B-{[1-(&FE)EAKX]F A}-7-({4-[4-G-R-2-FEARXK)T
AAIRAIO B E)-2-F A-1H-93 ok-1-K |84 8L
TLC : RfF0.43(— R F & : F&E=9: 1)
'"H-NMR(DMSO-Dg) : § 0.31 > 1.61-1.72 > 1.73-1.84+ 2.17 »
2.252.6772.884.04>5.39:6.89-7.03+ 7.11 » 7.15-7.23 >
7.43-7.57 » 12.05 » 12.79
F 5 15]22
4-(7-7%-1H-=3] ok -3- 4 )-4-fa] &, T 8% T 85

A 7-8-1H-"3| R (185) 5 A R FRGOEFH)F » &
LKA T @A EAANRALLEIN(6.85 )8 T A3k 8
AEAR) TR THEZRERSMSIE - FRkAHK
MAEZZRBEBRLESY > KL UBEEE LB X - Jadih Ak
BRBARKAFAABRERAEARBELHE BELAARTR
HoMALANBRBYUR_BERARFR RARBRTHE
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UBFEATHHEMREGERILESH(6.05) -
TLC : Rf0.53(T 4% © B4 8 L &&=1 : 1)
'"H-NMR(CDCl;) : & 1.27 > 2.79 > 3.23 > 4.16 » 7.17 » 7.44 -
7.97 > 8.32 > 8.72
F 5 15]23
4-(7-i%-1H-95| of -3- &) T 8% T &5
LKA B AEALM(T60E H)R = RALM-—T 4
BEAE MO8 ZEH)MAEEAFTHRF22F ZH LS H(5.0
)P w ackh(150EA) P23k BF E0C TFTHRHF2N
B o M fo RALEE KB RMWMANEZZRERA Y > & 28
LEEHER - MM UAKABREFAARERAEREBE LI
B BEAREBRTRE FMALGAGHESPELEHA
W& A8 & 3t W-prep 2XY(d L E R (F R)X 3 Hi > &
BIESER2L EASRL O B8 L E=90:10>85:
15)4h 4t > AEFEA FHHERLTHZBLLHQIL) -
TLC : Rf0.53(T. %% © BAEE L E5=2: 1)
'"H-NMR(CDCl;) : & 1.24 > 1.98-2.08 » 2.36 > 2.79 » 4.12 »
6.99 > 7.06 > 7.34 > 7.55 > 8.14
B 5 19) 24
4,4°-(7-3%-1H-v3 ok -1,3-— &)= T 8 — ¢ &5
BEERBP2DTHREHNILEHUAIR)ERE_FT X
THR(N4EF)T > RAvA4-i8 TE CBE(5S.55)8 5 848(9.2
) BSOCTHHURBRAMIANE - FAWAEZEZR
RAY BEUNCLKHABBLEZRAER(1: 1)ER -
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AU KB B K FAARRBREFRBEE LR BEL
BRETRG mAEAANRGYED TR EHA KRR FH
W-prep 2XY(B L EMMH(FR)> B FH X2 FH
Lo a A% 4L Tl | BEEE L E5=95: 5285 15)4k4b » A
EBEATHHERLETHEZERELEHGIR) -

TLC : Rf0.31(& % : AEA=17: 3)

'H-NMR(CDCl;) : & 1.22-1.27 » 1.91-2.05 » 2.08-2.12 >
2.27-2.38 » 2.74 > 4.08-4.16 » 4.52 » 6.85 6.91 » 7.33 > 7.51
F 54925

4,8-[7-({4-[4-(E AR X H)T AAIR K} T B &)-1H-5 =%

-1,3- = K] =T 8

¢ (;
pe N ogl Ll
F 0 /r

F CO,H

BaBRATHAIDTHRGIDEHRHFEIERAFIT A8
FleyfF > ERATRB 24T EFEHLEHRARALET
Bl2e i Beiteh REFEATHHELETZALNAY
L& o
TLC : Rf0.48(— R P& : F8=9: 1)

'H-NMR(DMSO-Dg) : & 1.62-1.92 » 1.99-2.19 » 2.26 » 2.68 >
2.76 + 4.03 » 4.56-4.62 > 6.93-7.05 > 7.16 » 7.29 » 7.49 » 7.57 >

f—
N

.07

T 31526

59

[ X



1469965

4-7%-1-( K 5 5K )-1H-03] ok

£ RBBET 0 #4-1%-1H-23) =k (200 55 )7 w9 & % *% (2.0
)P ERARASNEOC RO E A RALHNAIR) #
FAKRASTHFUNG - £ KAEETF - Xk R (200
FI)BRBMANEGRERLSGY  RBHRKSS BELESR
Wi B RILEKERMAZZRBRAY B8
BA L BEHEER c MBRFRAMBRB RANESE Ltk B#
BE AL EEHUAERAR-THRA 1 1.0F)F %
RIB IR UAEIFEETHHELTHEARLSHOBI0R)
TLC : Rf0.68(T % @ BBt L &5=3 : 1)

'"H-NMR(CDCl;): 8 6.74 > 7.18 > 7.36-7.51 > 7.52-7.60 7.63 >
7.84-7.92 5 7.92-8.00

F 51927

4-3%-2-F FK-1-CR A A )-1H-93] =&

ERBBT BETHEAEZN.MTKEER » 420F 7)o
ANEWR%H(00EH) BFAHEZ10C - @A E & A Ho
ANZEBERABKGIL) ABRAS  BEFLETRTFTHHEI0
D ABAK-FELST BEARERAMAIZ-60C - £
HINER - R ERBAMANETRG260BEHHILED
(150%) % m &k (l.0OF)F AR RAFBEAHBEOC -
LHAK-FELST BIRELEMAHE-60C Rk £
20048 MR H Ao AR FIL(9550) B E R ZEIOC - £ 4
BTLCAE R R E T Atk » @ AR £ 3% & m N8 F0 AL 4R KB
B(S00E ) % # — F A A K(S00EH)R LABS B T A5 %
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B(1.OA)Hm KR o A INE &8 (1.0F) R B K (500E H)F kA #
BRAEFMBG LR BEBE - L TFEEGOOEA)FRA
EENBZBEMREE  REFEATHHEMLETZIHEAL
A (1403%) -
TLC : Rf0.48(C. % * BB L 85=6: 1)
'H-NMR(CDCl3) : & 2.61 » 6.39-6.48 » 7.07-7.17 » 7.36 -
7.39-7.48 » 7.50-7.59 > 7.72-7.81 » 8.07-8.15
F 4 1528
4-7%-2-F Jk-1H-3] ok

LEEBBT EERFA2THAEHMLLSH12IN T B
G5ZEH)FZERP I ASNRAILHUKERGCSEHA =
FARACLK(IEA) B FALQATF w665 - LRET
REZRERSGY  REMAEALAGRZRGHMAHEIOC - 2
% B MmASNBEFRELSMPEZpH 50 8 % A8
B CEBE X BR - BYEM AR EBE SMKER - KRB
KEAEHRRE  REBBELHE - ARBRTABRERES
%oOMAEAANMBBYER Y RBETAERH LM IL(THK - B
BE LEE=95:5285:15) uEFEA THHEME HEA
a5 4(7.3%) -
TLC : Rf0.37(&. %% @ B4 8% T B5=6 © 1)
'"H-NMR(CDCl;) : & 2.41-2.49 > 6.24-6.31 » 6.90-7.00 -
7.18-7.24 > 7.99
F 34129
1-(4-i%-2-F & -1H-"3] % -3- 5 )-N,N-= ¥ X F &
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ERBBET  BRATHRBI28T AL Heibdm(140%)
A # A6 N,N- ,.EP P R AR(68 )W AENN-—_ ¥ K ¥ 8§
B(lAF) BEZAEZBRTHERFEUIE - BRI RBER S W h AN
ESNGE KA R AILMKBERGBOOEHA) RE A E oA
K(Q2.O0HH) > #F UABEEE T 85 2R BRQ.04) - RA(L.0F)
MRBRBARAOF)FAAMBRB RARBREE Lk BE L
RBTRYGE - AL BRLHUATIKRGOOEA)F Rk » Kk
B UEFEA THMERELTHZBAILSM40%) -
TLC : Rf0.23(T & * B48k : K=3:1:1)
'"H-NMR(CDCl;) : & 2.30 > 2.31> 3.71 » 6.87 » 7.10-7.26 >
7.20
B %1530
(4-7%-2-F 3 -1H-%3| o} -3- X)L #f

ERBET BB —_FE(Ix)wANE® R %k%(1.0
) BEALAHESCREIR - AR BFH AL TR
BI129F% H a9 b A (140 5) 7 m & ok i (500 A)F 2 &
R BEFALAIOCCTRHELNEG - ABREBRTABERESE - #
BAAKASH)EANN-— F A FEERGOOOZEHA)EEMAEL
B % et 0 BEANRILHFGSOR)RAELC T2 F -
BURBELEMA E20C 0 RUABE L ER(1.04)=
KXo AAKAOA)ZRBRBK(I.OF)F R EKRRE - REFHE
Ltk ARBTRAERRGBHR  MAELWHHEGLYH AR
RABQIOEA)F R > KGR REFEATIHEN
g a2 81644 (1003%) -
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TLC : Rf0.20(T. % : B4 B L 85=3 : 1)
'H-NMR(CDCl3) : & 2.45 > 4.11 » 6.94-7.02 » 7.22-7.24 >
7.25-7.29 > 8.10
F 5131
(4-i%-2-F F-1H-v3| ok -3- 5K ) B 8%
£ E BB LB HILSHQOLI)N T EN30EFHA)
—FARACZKR(OERR L =—B(T0EH)FZERTP » v
I2N g A AL KB R (6TEF) » #H F L3RI T Ao 432/ 8F o
LKL T  BSNBE(NOEA)IWAZZRBRSY  #
FEEBLEBEER - MEMUAKRBRKIAFREREH®K
SER BEARBRTRE AXREBRTARERRYER
R FRFELANRGBMRALERR THE  RE/EEF
FTrlihEHE R BIEEHQ2R) -
TLC : Rf0.46(T. % : B4 8t L &5=1: 4)
'H-NMR(DMSO-D;): 8 2.27°3.80 6.87>7.70° 7.25+ 11.19
12.06
F 5614732
(4-3%-2-F #-1H-v3| o} -3- 2 )B4 B% T &5
BB AAEHBAILSHQLA)NNN-—_F A F &
BRROEFA)P 2 BR T > A EESF(Q2A)R T IHR(19
R) BELETEBTEFISNE - A ARAHT » FKRKWAZE
GRERLASY  BEBBCEBEER - BE U KABKF
RABRBRAEBBG LHRE  BEXEARBRTRE - £ARE
BERREL  NCRFAAFAEALNBEBDRERERET
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%k UESEATHHMERETZZRELEHQR2R) -
TLC : Rf0.43(T %% © BABE L E5=2: 1)
'H-NMR(CDCl;) : & 1.28 > 2.26 » 3.48 » 3.96 » 4.20 > 6.89 >
7.13 > 7.19 > 8.10
F ¥ 133
(4-82-1-{[1-(RA 7 X)%&
B 8% T &5
BAEETHRGNZYAEHAAILEHA0)ERHN=F A
DHEMAOEFH)F o b wA[I-GEFR)ERARITHU3RL)
BB EE80995%) AA4AC THRFEZRE RS M50 - #%
KWANEZRERAY  HEBBLIEEIR - ARBREL
HRAEBRRE O REBRBTRE MALNERBGMWU_ER
ABRORFR RERBRTHBE UEFEATIHE
MWz ARSI -
TLC : Rf0.32(T. %% © BSBE L E5=2: 1)

R A]F &}-2-F K -1H-5 % -3-%)

v’v\a

'"H-NMR(CDCl3) : & 0.58-0.70 » 1.26 » 2.29 » 2.38 » 4.02 >

4.17 > 425 6.97 > 7.22+» 7.27

E 56134

(4-8-1-{[1-(B FR)RAA]F A }-2-F A-1H-3] % -3- )8
LERBBAEGEHILS (2N TEGBIEHN) =

FARAZLKRUAUOEA)RL=—BUEF)FZBERFY > A

I2N& &1L KERGEEF) » HF A BT o229/ 8% o

BKAT » BSNBEE(OISEH)WAZZRERASY  #
BB CBE ¥ E - BB KB B KFRA KRR R A FH B
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Gk BEARRTRE LARETBRERRERL
R FRMAELANBBDRERBRT®HE  WEFEA
TrIHEMETHBZREESH(1IR) -

TLC : Rf0.38(=—f P42 © FAE=9:1)

'H-NMR(CDCl3) : 8 0.43-0.60 » 2.25 > 2.34 > 4.10 > 4.25 »
6.95» 7.20 > 7.29

F #6135
(4-%-1-{[1-Q- T RAA2-RHATK)BRAE]FT X}-2-F &
-1H-v3] o -3- 5 )&% B T &%

AEE BB EHALSHAIL)PNN-= F K F &
BOOEA)FTZHERT » mwABBKF(14%)R T HE(14
) HFAEBRTRHES NG - ARELHT > Bk AZE
UREBRAY B EBBCEER - A% KB RE
RAEBMBRAENBG Ltk  BELBRBRTRE - L AR
THRBERRER U _ERARABRILKRFAMELNHER
MBREBRBT®IE  UEREATHHELRETZHABEILS
B(123) -

TLC : Rf0.42(2. %% : BEBE T B5=2: 1)

'H-NMR(CDCl3) : & 0.40-0.48 > 1.24 > 1.25 > 2.28 » 2.35 >

4.01 > 4.09-4.19 > 432+ 6.92» 7.18 » 7.28

& 514736

[1-{[1-(FAR)EBA]F A}-2-FEX-A4-({4-B-(ZAXK)

TARAIRAITHA)-1H-25 % -3- KB 8
HBBRATRFIDERMIDOTHRGIEOEHHIT 48
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BehfeF SFRAEFTRBASTHEGHNLEMRARET
2P et bh BEEATHHEMETZIARAEAN
a4 o

TLC : RF0.50(= A F 45 : FAE=9 : 1)

'H-NMR(DMSO-Dg) : § 0.23-0.44 > 1.60-1.85 > 2.23 » 2.32 »
2.76 » 3.93-4.07 > 4.34 > 6.90-6.99 > 6.99-7.07 » 7.08-7.15 -
7.41 > 7.45-7.53 > 12.13

515 36(1) % (3)

B sAEe TR DERGIDERFEDE 9P 48 E
RS ERETROBSTAEHHLSDRRETRGI2T
FrEl et o dh 0 RIER AR B e s Bk B ERRAE T e )7 F A &
#Heibed o BIFEAFTIMEMRETZREANILES -
£ ¥ 5)36(1)

[1-{[1-(# F AX)RAE]TF £ }-4-({4-[4-(4.5- = R-2-F & X
B)TAAIRREY T H)-2-F & -1H-v5] =k -3- 5L |88 8%

TLC : Rf0.24(f 4 @ F& : £&=10:1:0.1)
'H-NMR(DMSO-Dg) : 6 0.24-0.47 » 1.56-1.86 > 2.23 » 2.33
2.55-2.65°3.96-4.10°4.3456.93-6.99> 7.00-7.07 > 7.07-7.14 »
7.17-7.23 > 7.41 » 7.45-7.54 » 12.12

& 76 15)36(2)

[1-{[1-(FAR)RAE]F K}-2-F %£-4-({4-[4-G.45-= &
FR)TAAIREAL T B HE)-1H-99] ok -3- 54 | B B

TLC : RE0.36(=— A F 4 : FEE=9 : 1)

"H-NMR(DMSO-Dg) : & 0.25-0.34 » 0.37-0.43 » 1.64-1.78 »
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2.23>2.332.60-2.68 » 3.94-4.11 » 4.35> 6.92-6.99 » 7.04 >

7.12+ 7.16-7.27 » 7.42 » 7.47-7.55 » 12.14

& 3 15)36(3)

(1-{[3-( F &£)-4-({4-[4-G-A-2-FAXA)TAKIR K} T

Bk )-2-F KA-1H-o5 ok -1- K] F A 3R A LB 8L

TLC : Rf0.46(—A F 4 : FE=9: 1)

'"H-NMR(DMSO-Dg) : & 0.26-0.36 » 0.36-0.46 » 1.56-1.89 -

2.23:2.31:2.32:2.65-2.753.95-4.10 4.34>6.96 7.03 >

7.08-7.18 » 7.21-7.29 > 7.41 » 7.50 » 12.13

& #1537

4-[3-(# F A)-4-({4-[4-G-R-2-FARXK)TARAAXIRAL LT

BB )-7-8-2-F K -1H-93] ok -1-2K ) T 8%
EHBATRB2OTHRBIDTEHRMFMIDOTHHEDE

WHOFAEGREAS HERALETRGZTAEFAOLESHR

REFHRB 1T mEHFGILESY  R4E A8 E G REBRA

EEHRBTIFREHEHLES D BIFEATIHHERETZAR

RIS -

TLC : Rf0.24(=— R ¥t : F&E=9: 1)

'"H-NMR(DMSO-Dg) : & 1.57-1.94 » 2.24 » 2.31 » 2.33 >

2.66-2.74 » 3.96-4.08 » 4.23 » 6.87 » 6.93-7.01 » 7.05-7.18 >

7.21-7.29 » 7.43-7.56 > 12.14

T apI37(1)

4-[3-( F £)-2-F X-4-({4-[4-2345-m A X K)T AKX

AT B H)-1H-93 o -1-FK ] T B¢
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AR ETHRHDETRFAIDTRMIDERHISDE
NBOFAEMERF ERAETRFANZFAEHEGIEESHR
REFTHBILYAEH OIS RA4E A48 &) 57 8L B R A
KRS HTE R ot A RA T AR 2 A
HAEIEES -

TLC : RFO28(—f F 4 @ FE=9: 1)

'H-NMR(DMSO-Dg) : & 1.67-1.78 > 1.78-1.90 » 2.24-2.31 >
2.33:2.65-2.763.96-4.06° 4.10-4.19> 6.92-6.99° 7.01-7.09 >
7.10-7.16 » 7.31-7.43 > 7.43-7.47 > 7.48-7.54 » 12.13

E ¥ 138

[1-{[1-(FHR)EAX]T A )}-4-({4-4-(ZRAEXE)T /K]
RE T HE)-1H-93| ok -3- A | B4 8%

bAoA T2 T B30 F 5% 631> F 4k 5
320 K #4133 F 56 534> B 56 435> F 56 4] 3> K 46 1)
4D>FBISDEHHIOF B 92 5 » £ A 4-7%-1H-3 sk B
REFTGI2Z8TAREH#HMILEY  BREATFTHHERE
Z RBFRHGIL LY -

TLC : Rf0.45(= R T ' FE=9: 1)

'H-NMR(DMSO-Dg) : & 0.46-0.54 » 0.63-0.74 » 1.60-1.86 -
2.0372.763.95-4.09> 4.1856.96>7.07-7.22> 7.34> 7.41-7.48 »
7.50 0 12.17

& 5139

4-B3-(#H FE)4-({(4-B-(ZARXKR)TAKX] R AL B
3)-1H-93] ok -1- ) T 8%
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i B A E 29D F 4 430> F % 31> F s 19
32>KHBI2DEHRBIDEHBI4DT B8O T 49 F 48
Bl eh 42 0 48 A 4-7% -1H-"3| R B KX £ T &5 28 ¥ A7 # 1 69 1L
S BIFEAETHHELEZIAFRASILESY -

TLC : Rf0.39(— R ¥4 © FE=9:1)

'H-NMR(DMSO-Dg) : & 1.62-1.82 » 1.88-2.04 > 2.19 » 2.76 >
3.9874.02>4.16°6.90-6.99 » 7.07-7.19 » 7.31 » 7.41-7.56 12.13
& #1540

4-78-1-(R 2 55 )-1H-wb %% 57 [2,3-b] b &

£ 4-7%-1H-w o8 # [2,3-b] b2 (6.9 » RIE L F H ik
(Organic Letters) » 2003 » # 5% » 5023-5025 % A 4 ik 4
FHEIRAICFAZCEAZQCIOEA) N R FRO50E
)P eER T EKAST » A RRILMA3F) R XK
BAAGCSEA) AZBTHEHAURERSH I BFRELE
BEBEEEMNCGEMER) RRGBAED - ATAEAL K
B DRI ZGBRLXRIERBRAEXL(BEBiI0AF R
H B IRKELI20g; T BT EE=95: 560 !
40)4b1t » AEIF B A THHELEHEARLESHO8R) -

TLC : Rf0.58(T. %% @ BsBk L E5=2: 1)

'H-NMR(DMSO-Dg) : 8 6.78 » 7.56-7.67 » 7.68-7.76 » 8.05 -

8.08-8.17 » 8.21-8.27

F 5541

4-7%-2-F B -1-CR A HE K )-1H-%b %5 5 [2,3-b] b =¢
ARBRET #H_ERRACAKROIZEA)N W A %%
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(0OEF)P 2 BBRANE-T8C » REOAM EMANET A4
(1.63MateiEmk > 34ZEH) HEHHFI054 - A HURER
i F o N-25CTF » mAET 40 B eh b4 4(9.3
AN B kB (60EF)Y ZIER  HEFEH30048E - G
EmABFR(IZH)N W A% H(N0EHF) TP AHBER HFE
B2 F o g taf RAL4EKERNOEAIMAZEZR B IR
G BFPERE > UKQ00E A )M FER BB T s X
B oo BB LEBRABRE  REBRBRTRE - AL
REMBOALALRELXRINERSGRHFXL(BE E 0 F
aa) Wi B BIKEL120g: O BEA ZE=100:
0>80:20>70:30)4h4b » UEB A KF FTHHIEM T H1ZA
e m3.05) -
TLC : Rf0.38(T. %% © B4BE L B5=3 ' 1)
'H-NMR(CDCl;): § 2.75 6.36 > 7.31 > 7.44-7.52 > 7.54-7.62 >
8.10-8.20
E 2] 42
4-3%-2-F A -1H-v 9% 3 [2,3-b] ot oz

EAABT B A TAE(.OMo &okediEk 17
EF)MAZLETRAAAEHOESHG0R)N @ &%
HEOEMFXBER BHELFTERTHHFEASIG - £RET
RBHREREY - Bt RACEKBERNWANEMAEL S
Bt BEBMEBRLBEER ANBRSELERAHKE R
EBRBRTRE FHMAAAORBOEA GLILZARLXRIE
BHERAXL(BEBfAFRAINHE > T4 BKEL40
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g B BEEE L E5=90: 1080 : 2070 : 30)4k b © U
BEATHHESETHZEALEHOG0ER) -
TLC : Rf0.14(T. %% : 848 L 85=3 ' 1)
'H-NMR(CDCl;) : § 2.54 > 6.24 > 7.23 > 8.00 » 10.98
£ #1543
1-(4-i%-2-F & -1H-% % 3 [2,3-b] L "€ -3-&)-N,N- = F K& F A&
4 RAENN-— F A & F A 42(410%E 5)w A £ £ F 46
22U HEHILEHGCINEANETAHF(OEN)FTZE
B BELEIBSCTRHFVING  RAFEETERE - BZ&KT
APABR]I NBEWAZZRBERLESY  BEHBAR
B o2ty MEZBRTHAFTHABERKE - £KEHFT »
SNE AL KBERFPHFAKE  RUA_AFHRERKE - &£
AEEE LU ABMRRERBTREGE  REFEA TG
EMHEHEBIESHGSIOE L) -
TLC : RfF0.09(=—f F % @ F&=9: 1)
'H-NMR(CDCl3) : & 2.32 > 2.51 > 3.69 » 7.23 > 7.96 » 10.69
£ 5 1] 44
(4-7%-2-F & -1H-%b 98 3 [2,3-b]wb o2 -3- K ) T #5
FLAASTF et — FE0.41EH) WA ZE LT HH
A3 BB EHGIOE )P O R kH(TSEN)FXE
ROBEAZETHRH#UI G -BhBAEEZELER R
WAKHFADR BEABRBTHE - @R EWAKTS
EA)RAALEFQRO0E L) HEATSCTHRH4 I - BIE
RERSHBRAKRFR  BREARBRTRE  UHEFEA
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T EMRE RIS HQIOER) -

TLC : Rf0.18(T. %% © B4BE L BE=1 : 1)

'H-NMR(DMSO-Dg) : & 2.40 > 4.09 » 7.28 » 7.97 » 12.03

F 51545

(4-78-2-F # -1H-=tb o8 3 [2,3-b]=b og -3- & ) B B& T &5
EARANT BARAZFAZKRNAIAEF)WAZAT

Bl44rm HHE LS HQIOEL)NTEGOIEF)FZER

oo E E80C FHHANE - QA E w AFHKO.10E ) -

BEBH25)F B _FEALKEAGIEF)WAZZRE

AW EE A80C FHEISIH Ra A E o ABREE(0.10

EF) > BERI20/ 0 o U Fosk B AMKIBERMBEAZR

JERAY  BRUBEBLEEZER - LB LHBRAKRE

RAERBRBTRE  AERBEATHHERETHERLED

(280 5) °

TLC : Rf0O44(—RA F o : FEE=9:1)

'H-NMR(DMSO-Dg) : & 1.17 > 2.31 » 3.85 > 4.07 » 7.20 » 7.91 »

11.80

F %1546

4-[3-( FA)2-FAA4-((4-B(ZAXE)TAKIRK}T

B £ )-1H-vb % 3 [2,3-b]eb oz -1-4 ] T 8%
BhBRATHEF2IERBBZIDERBIDTHRHFEIE

BT MBS ERAETRGIIST A E G e SR

REBEW®RBITHAREHNILES Y BRIFEATHHERLETZ

ARG IES Y -
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TLC : RE0.25(— R F 4 @ FE=9: 1)

'H-NMR(DMSO-Dg) : 5 1.62-1.81 > 1.82-1.96 » 2.23 » 2.40 > 2.76
3.96 » 4.04 > 4.25 > 6.94-7.04 » 7.09 » 7.52-7.61 » 8.11 » 12.17

£ #1547

4-[7T-{(E)-2-[4-(z BB R A)RX K] A }-1-(2-T A % -2-1a)
.0 H)-2-F A-1H-73=%k-3- K] T8 Z &5

LEEwRBI0/mEH LS HQS0)MN1L,4-— A X H
QSH)FPHERT » WwARXABRBI-HEE(NIOR) Y =&

AFRABSOE) (B FABF)LGTA)VRZZR

ABQSAE) BEAI00C THHME2 I - BARERAY
BEBEEEHCGEMBAR) RABRBRTREBIEY - AT
EAaidthh b b RB TR Abib(Tix * BB T &
=5:126:4) RUACTIKE WEFLAETFTHHEMLY
Z HAAILEMm(2105) -

TLC : Rf0.44(T. k% : BEBE T B5=2: 1)

'H-NMR(CDCl3) : & 1.22 7 1.24 > 1.94 » 2.37-2.28 » 2.30 >
2.32,2.764.10°4.20>4.96 6.85>7.12-7.04> 7.16 7.58-7.44
F 51548

4-{1-(#% F £)-2-F X -7-[(E)-2-{4-[4-(23.4,6-m A X X)T
AKRIRAITHA]-1H-231 5 -3- K} T 8%

BB ATRMAIDOTHRMASIERFOITHARANE
FoaRAETwRATITHEGHILEHRRETERFIP A
UHeieddh RERBEGORBEBERKRAEATRATI MR
#wegitoth  BEFEATHHEREZIARAEALHILLEY -
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TLC : RF0.49(=— R ¥ 45 : F&5=9: 1)

'H-NMR(DMSO-Dg) : 6 1.60-1.84 > 2.21» 2.25 » 2.61-2.77
3.99 5 4.99 > 6.82-6.94 > 6.98 > 7.14 > 7.38 » 7.41-7.58

F ¥ 145148(1)

4-{1-(3 F & )-7-[(E)-2-{4-[4-3-&-2-F AR E)T A A ]X
BYCHA)-2-F A-1H-73 4 -3-K ) T 8%

RO ATHRAIDTERHSDOERBIT IR &2
FoERAETRGITYmEFGLESEHRALT RGP A
WHaiboY RERAMEORBEBRRETHERGTYAME
Bt BEAETHHERTZAEAGILLY -
TLC : RfFO44(=—F F 4 © F&E : BEEE=90: 10 : 1)
'H-NMR(DMSO-Dg) : & 1.52-1.86 > 2.21 » 2.25 » 2.31 »
2.61-2.79 > 4.02 > 5.01 > 6.81-7.05 » 7.07-7.19 » 7.22-7.31 -
7.34-7.43 > 7.43-7.59
& 5149
4-{3-(# F £&)-2-F A -4-[(E)-2-{4-[4-CB45-Z AR X EX)T &
ARIRAITHA]-1H-3 5 -1-5 } T 8

BOHATRBDERMITDOTHRFAIDTHRGEDE
IO PARMESF ERAETRBNZYAEHGILSHR
RETHRBILPAREHBAGILE Y  R1ER 48 B &) 55 B B IR X
LEE®RBITYHAEHAILS Y BIFEATIHHERETZAR
# RIS
TLC : Rf0.36(— A F 4 : F&=9: 1)

'H-NMR(DMSO-Dy) : & 1.66-1.76 » 1.78-1.90 » 2.28 » 2.36
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2.64>3.77 > 3.92-4.05> 4.12 > 6.77-7.41 » 7.52 » 7.72 » 12.25
& 3450
(-{(1-(aFR)RAA]F A }-4-[(BE)-2-{4-[4-(Z A X K)T
AARVRAE YL A]-1H-93] % -3- K ) BS B
BB HAaTHRB2DFTHHF30DE B30 F 5%
32 F #4533 B 4 4] 34> B 45 35> K 56 51 47> & 4% 15
ADFHRBIBIDEHHFIOFTHAE GRS > £ A 4-1%-1H-5 F R
RETHGISPrEHSILESY  BIFEATIHHENLE
Z ABERGHILEY -
TLC : Rf033(—f Fh : FE=9: 1)
"H-NMR(DMSO-Dg) : § 0.45-0.52 » 0.62-0.69 » 1.63-1.82 -
2.05>2.76 > 3.85> 4.01 > 4.155 6.92 7.00-7.16 » 7.24-7.37 >
7.52 5 7.62 1 12.26
E #e1550(1)
(A-{[1-( FHE)RAA]T & }-4-[(E)-2-{4-[4-C3.45-= AKX
B)OTARAIRA T HA]-1H-9] o -3- 5K ) B 8%
EdBAFTHRE29DF B30 F 531> F 5k 4l
32 33D F 434> F 5 635> F 5 547> F 5 5
ADFwBIEDEHBIIOT IR SRS » £ M 4-718-1H-73 5 IR
REFTHH2 VY B Hehib b4 0 RAE A48 R &) rg B B IR
REE®RBITPrREHBAOILESY BHFEATHHEREX
AE PGS Y -
TLC : RfO.51(f 45 : F& : £=40:8: 1)

"H-NMR(DMSO-Dg) : & 0.41-0.73 » 1.62-1.80 » 2.05 » 2.65 °
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3.84>3.93-4.06 4.15° 6.87-6.96  6.99-7.37 > 7.51 » 7.62 > 12.25
F 3451
4-[7-3%-1-(2-T & 5 -2- . T % )-1H-23) 0% -3- K ]| T B T 85
HRaBAeFTHRE2TVBRGESF  ERAETHBI23F A
BHEGEAMBRREETF IR EHYILAS Y RIER S
B OEBRNK4A-ETHRLE  BEEFTHHEHEET HF
RiLe -
TLC : Rf0.32(C. % © BAEL L B5=4 © 1)
'"H-NMR(CDCl;) : & 1.22-1.28 > 1.95-2.07 7 2.36 2.757 4.12 >
4.235.21>6.79 > 6.93 > 7.32 > 7.51
E 5152
4-{1-(# F 5 )-7T-[(E)-2-{4-[4-C.45- = A FX K)T A XX %
T A )-1H-95] ok -3- 55} T B
BB ATHRHITIDOTRMIDTHBIEDETHAFIF
HMEGERF HRAETEFASITAEHGHILSHERRET
0P R HHitsd Y REAMESBRBRERARLTE
BT rRmEHElILe Y BEEATIHHELE X AER
it aip o
TLC : RF0.60(=f Fr : P& : BEE£=90: 10: 1)
'H-NMR(DMSO-Dg) : & 1.61-1.77 » 1.78-1.92 » 2.28 >
2.58-2.713.92-4.10>5.12> 6.86-6.96>7.02> 7.08> 7.15-7.30 »
7.37-7.61 » 11.67-13.79
F 514153

C-{[1-& FA)RAK]TF A }-T-[(E)-2-{4-[4-C-&-2-F %
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At

a

YT RAIRATTHAR]-2-F K-1H-935 ok -1- K )B4 8%
HOBATHRBATOEHRGIADTHRBHEIETHRHFIOF
HMEGEE ERAETEF20PMEBHALEMRAALET
0P e Hmitsd RERABEORBEBRAAT
BTGt BERREETIHHERLEZAEH
&b o-4f -

TLC : Rf0.60(& 45 © F & : B8£=85:15:1)
'"H-NMR(DMSO-Dg) : 6 0.23-0.39 » 1.58-1.87 > 2.17 » 2.18 »
2.24>2.62-2.72>2.884.02>5.01+6.87+6.91-7.06> 7.08-7.19 -

7.39 » 7.44-7.56 > 12.05 » 12.93-13.35

T 1554

£S50CTF > BATHRGIIPHAEHAILESMGOERL)E
BRTFEAZRKTARASEMNT - AEET HERK
E)mANZBER AR BEEHEIONSE - ARBTRER
BOBDBRELE  ARFERLELEHCIZER) -

ETHESFTRAEXILEEOHRXGA KL AELRT
EFHBFHOSOEHEHNBATLRIBRE2E T -

(0.75
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[1]0 8K X &1 48 4 8¢ % 3%
= 0 A& 5L (Bruker)axs - D83k #7+ # (DISCOVER)-2- £ GADDS

%y Cu

TE : 40FR
T 40EZ
ZE & R A Cu-KIK e 4 A7 8 15 20 K X 4T 4% 4 4

Jo AR AR BB G A U (20) B A8 B 36 /E ko BR R A T
1% -

* 1
Seat A E(20) ABHBE
8.45 25
9.23 98
9.95 19
11.88 44
13.14 20
13.82 26
14.63 44
15.00 23
15.52 100
16.11 15
16.78 38
17.88 18
18.54 23
19.60 49
19.94 24
20.71 23
21.11 63
21.74 88
22.76 21
23.26 22
23.68 48
24.28 49
24.73 45
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[2]5+ £ # 4% £ 31 (DSC)

B g £ % 3¢ F % (Mettler Toledo) » DSC822e
HoautE 137 %,

R 48 K. 484084 7H)

N R A2 & iR ° A0E /748

wITRE 5C/a-4e(3F 43 E © 25-300C)

& 5] 54(1)

4-[2-F &-T-({4-[4-(ZREXEB)T AKX L} T A)-1H-
glef-1,3-— K] =T = F &5
BB ATRFIDERBIDETHRMID T HHHEP 48
Bl eh#2 K > £ A 4-(7-i%-2-F K -1H-93| ok -3-5K) T & F 85 (&
RaaTRpITHORS  EAFERRKIEREH)R
RETHGIIPAREHHOILSY  RERIETHTERAK
4-2TEELE  BREBEATHHEMLETHZERALEY -
TLC : Rf0.40(2 %% © B4 BE L B5=3 : 1)
'H-NMR(CDCl5) : & 1.72-2.00 » 2.06-2.20 » 2.26-2.40 -
2.68-2.8453.61:3.64>4.01°4.63>6.88°7.01-7.30°7.40-7.50
EHRBIZAEANLS YN TH AL T AT 48
Bleh# FF R EHH541)Z b BRRETHBIST A H
B R EH -
E #1455
4.4°-[4- R -T-({4-[4-G-R-2-FEAFXE)TREIX KT R
AK)-2-F HK-1H-99|°%-13-— K] =T &
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CO,H
CH,

£60C T BHATHAIAQ)F A EH LS HBOE L)
BKBNRFR=ZBKRTABQAZ)Y - BZRBERAHFEET R
Ul s  ARBRTHBRELUROE B RLE  AEFIR
BSR4 R) -

ATHNHRHTRAEZLE SO KRXSTRGEH ALRAT
ERWBFHOSOEFHSHBATLEFZIBRF4E ¥ -

(170 #k X 4% 47 4 4% & 3%

%450 A& Faxs D83k #rF # 4 A GADDS
Z2gy: Cu

TR 40F 1K
T 40X

E ST oA 4E A Cu-KRK 2 4 A 8 13 6 8 IR X4t & 42 58
AEREHBC LA GHARQCORBHBR B TLET F
&2¢ -

%2
Y41 A B.(26) AHBE

5.81 47
6.49 41
8.23 16
9.33 23
11.42 22
13.36 29
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13.77 27
16.38 100
17.13 71
18.81 19
20.61 18
23.69 46
24.43 26

[2]5% £ 47 #& F 3 (DSC)

W L5 %3 E % » DSC822e

Bt g 3.30% 5%

oL 42 - K 48 (4045 H)

NoR B ek 40E /548

H3T iR F 5C/nsg(#F4# 8 E © 25-3007C)

T 2 555(1)
4,4-[4- 7 -T-({4-[4-CG-A2-FARXA)TAAIR AT
$)-2-F A -1H-93 o -1,3- — A ] = T 8% — F &5
HBRAETHRGI2IDFTRHFIDTRHFI4DET RS8P 48
Bley#2 A » W A4-(7-1%-4-5.-2-F A -1H-3) ok -3-FK) T & F
(R B b aTaelldesc A £ AQIE-5-R XA R
RQ-BRE)HBE  REAFTERRIEREH)RKL
sl PrmE#anisddh  ERA4ETHFERKISET
BEBS BRAEM4-F A RA8E4-3-A-2-F A X A)T B B4X
AE®RBTTHEHBALES Y BIFEATHHENE AF
it be 4y -
TLC : Rf0.36(2. %% @ B4& L 85=3 : 1)
'H-NMR(CDCl;) : § 1.70-2.00 > 2.10-2.20 > 2.23 » 2.30-2.40 >
2.70>2.82+3.6273.634.02>4.626.67 6.85-6.92 > 6.94 >
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7.05-7.10 > 7.21 » 7.44

ERFI14Q)Z A FAMILEH T TH b AL T HAFI
PAEMES  ERTHRASS()ZESHERAR LT 558
PAREBOILEHRESE -
E %156
4,4 -[4-F-2-F A -7-({4-[4-(2,3.4,6- 0 AKX K)T AKL]FKK)

g & )-1H-93ek-1,3-— A | = T &

F
F F
L C
F
HETOC T BAT B 14Q) T LH L4 H(0ER)
BB LE(4EA)T - £AFET 0 HEEKRO.68%
HI)mANZEBER  REBELLHPEOC - £RB TBIE TR
BB R IR AEFZEBLEHCIZER) -
BEBAETHESTRAEZINRXS S EHAELRAT
ER#BFHOSOEH LA TELSBRFEOE F -
[1]3r AR X &t 4% 42 43 £ 3%

% A& FHaxs D83k#rF # 4 A GADDS
Zey: Cu
TR 40F K

TR 40BF

85 & T 4B A Cu-kads 51 P77 45 60 4k X4t 48 45 98 5 3%
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BhEEs BEAHARQCORBHBELBTATIAIF

%3
Y 5 A B (20) T
6.85 16
7.61 16
10.03 26
10.54 18
12.40 23
13.17 19
13.57 78
14.35 60
15.33 25
16.64 24
18.24 21
18.53 91
19.03 69
19.49 96
20.15 17
20.48 18
20.88 44
23.04 20
23.35 49
23.97 39
24.32 100
24.83 47

[2]5% £ # 4% £ 3+ (DSC)
£ 446F % » DSC822e

21
axXl

ERRIR

N, REemr

TR F
K 3641 56(1)

4,4°-[4-5.-2-F & -7-({4-[4-(2,3,4,6-m A X K)T AKX

4.70% 3,

42 F J& 48 (405 7t)

40 7/ 48

SCinsF# &% E : 25-300C)
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T K)-1H-o3| ek -1,3- = K] = T 8 = ¥ &5
HBRATHRFDERHFIDERAFIDE 558 P 48
Bl ey 42 B > 12 A 4-(T7-i%-4-8-2-F K -1H-23| =% -3-K) T 8 7
BEERAKETBILPAEGatsd s ERA-ETHFER
RA-ETEELE  BAE A4-F A £55854-(2,3,4,6-0 fLERL)
TERREETRATEYAEHGLE D BEFEA T HE
HE YRR E M -
TLC : Rf0.39(2 4% * BABE L B5=3 : 1)
'H-NMR(CDCl;): § 1.70-2.00 > 2.06-2.20  2.26-2.38 » 2.74 > 2.81 »
3.62 > 3.63 > 4.00 > 4.62 ° 6.66 > 6.69-6.80 » 6.87 » 7.20 » 7.43
BB I4G)ZAFEANILE YT THE AL T HEAFO
AR GRAE R TRGS6(1)ZILE B A L F B8
PREH#GILEHREH -
F 5457
4,8 -[2-FX-7T-({4-[4-(ZAFR)TRAIR A} T & X)-1H-
wBlofk-1,3- = %] = T 8k =4
#%0.1 mo/L & A1t KE &R (0.33F ) N 2 £ T 465
OPrr B H LS H(I0E )N W Rk ((0.10FH)F 2 &
R ERBTREZRESY  UBFEATIHEMRLES
ZAAILE Y -
'H-NMR( ¥ 8£-D,): 8 1.71-1.93:2.00-2.15 2.16-2.26 » 2.41 >
2.732.78-2.86 4.03 > 4.56-4.66 + 6.88-6.96> 7.18 > 7.44-7.52
F 51958
4,4°-[4- R -T-({4-[4-C-A2-FAXA)TAXAIR AT ®
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£)-2-F A -1H-93 o} -1,3- = ] = T 8 — 4%
BERATHRBSTYARRGESF  ER £ T RH14Q2)
PR UEBHIESMBRRATRGIOVAEHSILE Y BT
BEATHHEHREHERILESY -
'H-NMR( ¥ 8 -D,): 8 1.68-1.95:2.00-2.1372.15-2.25>2.40
2.68-2.762.80>4.03>4.56-4.67° 6.60 6.80-6.88+ 6.89-6.99 -
7.04-7.17 » 7.47 |
F 515159
4,4 -[4-F.-2-F & -7-({4-[4-(2,3,4,6-m A FK)T AKX K}
Tk R)-1H-93] vk -1,3- = K| = T 8 —4
EaHATHRBASTFAARGEZEF £ 8 4£F S 1403)
PRGOS YRARETHRAIPAEHBaLEY BT
BERETFToHEMLETHEFARILLSY -
"H-NMR( ¥ 82-D,) : § 1.70-1.95 » 1.98-2.13 » 2.15-2.25 » 2.40 >
2.70-2.85 4.02 > 4.57-4.68 » 6.60 > 6.91 » 6.96-7.08 » 7.12 + 7.46
& 5 15160
#(2,6-— 42T B E5)4,4-[2-FA-7T-(4-4-(RAXA)T A
BIX AT A)-1H-93 ok -1,3- = K] = T 8k &5
4%0.1 mo/Le B B R(033EA)VWMAELTHMHIP
frE e iE S (10E )P 8%k h(0.10EH)F 5%k -
EBRBRTREBZEZRAGY  UEBEATIHHEMLENHIEREA
a4y o
'"H-NMR( ¥ &8 -D;) : & 1.39-1.56 » 1.57-1.74 » 1.74-1.98 >
1.99-2.14 > 2.15-2.27 » 2.40 > 2.69-2.85 » 2.86-2.93 » 3.52 »
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3.96-4.08 > 4.58-4.69 » 6.89-6.99 » 7.19 5 7.39-7.54

F 2161

8 (2,6- — 45 T BL 85 )4,4°-[4- 8-7T-({4-[4-C- 8. 2-F A X K)

TREAIREITHEEA)2-FA-1H-9k-1,3-= K] = T &L &5
HORAETHEBOOFABEGEZFSF » £ ALK HEH142)

PARRBEHILEMRARETRFITAREH IS BT

BATHHBEREORABLLY -

'"H-NMR( ¥ 8 -D;) : & 1.40-1.56 » 1.58-1.95 > 2.01-2.14 >

2.15-2.25 5 2.39 > 2.68-2.76 » 2.81 » 2.86-2.93 > 3.53 > 4.04 >

4.60-4.68 > 6.62 » 6.81-6.88 * 6.90-6.99 » 7.03-7.11 » 7.14 » 7.46

o B 85 )4,4°-[4- f-2- F K -7-({4-[4-(2,3,4,6-

ARATARAIEXAIT HA)-1H-93 ok -1,3- = & | = T & &5

FOAATRFOOTEEHREF 1A LT 24 14(3)
PRREGHILOMBRRETRPIVTAEHHILS Y BT
BARILEMH, -
E ¥ 1] 63
4,4°-[2-F &-7T-({4-[4-(ZARXB)TAA]IX AT »- X)-1H-
Blef-1,3-— K] = TH M= XKEY

ES3C T BETHRFSTY B e SH(1050)% 4
HARAOEFA)R FEEMOEF)T - #2-7EE(1900F # ) Ao A
EHBER O RBEAHESC - £40C T M RE TBIE R
BME B BRI - it bihpiE£60%48 42 E ~ 25C

T A

F2R  UEFBEATHHERE ZZBEEHMEB2E) -
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'H-NMR( ¥ 8-D,): 6 1.72-1.92-2.01-2.14> 2.16-2.25 2.41
2.73+2.77-2.87 > 4.03 > 4.58-4.67 6.87-6.96 > 7.18 » 7.45-7.52
& 51 64
4,8-[4- 8. -7-({4-[4-C-R-2-FAXE)TAAX]IR KL
B£)2-F A -1H-93f-13-—R]=TE#-_MA\KLSY

AS3C T BHAET®RGSSTAEHSILSHA0L)EH
HARQROZEH)AFEQRIZEA)T - HFAHM(TS0EH)WAZE
R BRMEEABELISC - £40CTF » BB T iBIE LK
B REE - RIS F AT % EE ~40C T 10
X UEFEATIHHERLE SZEBLEHOB2) -
"H-NMR( ¥ 8:-D;): 8§ 1.68-1.9572.00-2.1372.15-2.25:2.40
2.68-2.76>2.80>4.04°4.56-4.68°6.61°6.80-6.88 6.89-6.99 »
7.04-7.17 > 7.47
& 3 5] 65
4,4°-[4-f-2-F &-7-({4-[4-(2,3,4,6-m A X K)T AKX K}
Tk )-1H-93 ok -13-— R = TE —mKESW

#£60CTF » BATHRHSIPHAEHNILEHBSH)E
WK QEMRTFTEQR2EA)T - £ BT > 45 HE(430
ZEH)VANERER ARBHELAHE2C - £50CTF ﬁ"/ﬁk
BRTHBEABODBRALE  UEFEATHHEMRETX
BALEHM(OT8R) -
'"H-NMR( ¥ &-D,) : § 1.67-1.96 » 2.00-2.14 » 2.15-2.25 » 2.39 »
2.69-2.853.994.56-4.68 > 6.60 > 6.91 > 6.94-7.06 + 7.12 » 7.45

bb & 17 1
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4,4 -{2-F X -7T-[(E)-2-{4-[4-(Z R X A)TRAX] XX} LM

#1-1H-93] % -1,3-— & } — T 8
RBBETHRSITDERBADTHRHFIED T HHIIT 48

Flegf2 F 42 A £ FAa612F A |t 091 & R £ T 36410

PR EHHILSY RIERABEGORBEBRARLETHRGTE A

WHmitbd BIFAATIHHERETHLBALESY -
TLC : Rf0.69(£ 45 : F &8=6: 1)
'H-NMR(DMSO-Dg) : §1.62-1.81 > 1.81-1.94 > 2.19 > 2.31 >
2.60-2.843.90-4.08 4.19-4.32> 6.82-7.02> 7.13 > 7.31-7.43 » ®
7.54 > 7.69 > 11.91-12.21
Eb % 15 2
2-F ARE)T AKX A

L*ﬁz"‘iﬂ]-%ﬁ’_;E_;-IH-"%I‘U,%-I,S-:_?;&};T&&

BaBATRAATIDOERBIDERGIEITHLOT
AR MEAE ERAA-(T-8-4-F-2-F A-1H-93/5-1,3-— %)
—TH -_LEHEEEAEATRGAIDTRF2T IR G2
FoBRQES-AFRA)MRARQ-EXEA)HBEEREME)
BRALETHRBIOPHEBHILSY REABEGHSESB
RALEEHBPTTAREBHILS Y KEEETFTHHENRY
Z g Aib4 4 -
TLC : RfF0.44(= A T : FEE=9: 1)

4,4’-{4- &.-7-[(E)-2-{4-[4-(3- &

"H-NMR(DMSO-Dg) : & 1.57-1.95» 2.13-2.25> 2.17 » 2.30 >
2.60-2.80°4.02° 4.19-4.31-6.71 > 6.82 6.88-7.19 > 6.93 >

7.53 »7.61 > 12.08
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% 098142268 sk B A P HERPALH44LR #%EBAH 103 23 BA 248

tb £ 15 3
4,4’-{4-7.-2-F 5 -7-[(E)-2-{4-[4-(2,3,4,6-m @ KX &) T A %]
XRYLHA]-1H-93o%k-13-— A} = T &

BB HAFTRBATDERBIDETIRGEITHHIP
ABEIRE A4 -(T-78-4-5-2-F % -1H-93| 0% -1,3-— &)
—TH -_CEHEEEGAALATEGIDTHRBI2T ARG £
FoAQBE-S-RARBRARQC-EXA )M BEEREH)
BRRETHRGIOFPAEGHENHILS Y RIERARAREBDB
BRRETRGTYREHHILSH BFELETHHELEY
Z B AiLs i o
TLC : Rf0.44(— A F I : FEE=9: 1)

'"H-NMR(DMSO-Dg) : & 1.58-1.95 » 2.12-2.24 > 2.30 -
2.65-2.80 7 4.00 4.26 6.71 > 6.82> 6.91 > 7.04 » 7.38-7.50 >
7.52 > 7.61 > 12.07

THEBTHERERADI AL AL HZHE -
BHARTRIABELTY  EREARBMNL -

A EwRBLI LS AEBLTD,E] el NS5E B v L
Z R .

A RE0.4x10°m i/ » 45 R AfcysLT &8¢y +
BE AR L(CHO) mp i 296 H KR T RA3TC T #5%
BCO AT » AF- 12 E ¥38 K24/ )85 - £37TCT - &
47.5 uM Fura2-AM-~20 mM 2-[4-(2-#& T £ )-1-%k o £ ]2 %
& (# & + (Hepes)) XA 2.5 mM & & 47 (probenecid) Z 32 A 4 &
P oA @IY605 4 o S IEEIR(ES20 mMA £

89
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¥ 098142268 s £ AW H EHAEIAILA %EBHA 103 53 A A 24 8

+ 2 % % K (Hank’s)4 #8 /& ) 7 & & #k Fura2-AM &4 = g —
%k > K 4E AFDSS2000(d /& # & F % #% K € 4L (Hamamatsu
Photonics K. K)® £ )R 8 B LTD3]| Y tm B 45 A A © 1o
LTD %] 3 AT305 25 ho R A 21644 > R A ¥ & 100 nM
LTD,3% $ 6y R JE 2 05 2 # 1L A2 B 1508 o £ LTD,f) 4%
HMESISODAEFORREARER IS AL AZILEY
% EEREN  REEEILAS Y E50%4p 4] & B (ICs) °

R XD LW EAFICE10 pMEKE D o flho -
EEHABEI9 ~ 9(1)~ 11~ 21(1) ~ 14(2) ~ 21(Q) A 14(3) ¥ £ &
H e AR AL A & ] B A [Csof81.1+1.5~0.21-0.16 1.8 -
0.24%7.0 nM -
EMEHF2 IS AEGLTD | B e e 4542 F 3 v b
Z M

UFEEIXICm /- B AR ABcysLT, % # &
HEK293 % o #6 # £ 96 4R ¥ » A £37CF » N 5% CO;
BAET  £ERI KEHE K E (Dulbecco’s Modified
Eagle Medium)(DMEM) ¥ 3% %24 /8 - £ & 4 7.5 uM
Fura2-AM ~ 20 mM 2-[4-(2-5 Z 2 )-1-% s £ 1 2 58 8 (& &
E)R2S5mMEAEZRAF IR ERE Y NIICTFRAEZ BBEY
605 48 - A 5 & B &R (8420 mMAF &+ 698 % K& B R)
% % & ¥ Fura2-AM#) %4 s — 2k > B 4 A FDSS2000( & /& #
AFLHBATHY )N T HLTD S B @B RESHEAN - A
LTD ] 35 B30 4856w R A 2 b 64 » AR 2 & 100 nM
LTD,# 2 R B ehs5 2 #1238 15048) - ALTD B 4% » %
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% 098142268 S & AP F R RAEH MR fSEB 10343 AR 248

RalSONAMBEFABRREABERFARAGEAZILS S
ZHEREN  RHBEISW I ES50%H 4] R E(ICs) -

R ANt WA AICE10 pM & b - 4]
o o A9~ 9(1) ~ 11~ 21(1) ~ 14(2) ~ 21(2) R 14(3) ¥
e At ie & A B AICsHE2.8 6.6 0.77 ~ 2.1 ~
44~ 29%&150M -
AHERBIICEGHPHREATAEAGLIDSI 0 X R %
4 b2 R

BaEg RO Nm(ISERL/INR  BEIS)RBER
ERRBBLUHEEBACKUMBAET - A THELID,
BWBY BETBEBAGHMIEABRTY - THEAREHEE
Z—FHATEHBHEAOATTIREIEE UASEA B RHE
BARIOR/ 7B BRRBETHRAITALIFR - FHIRMNELE
LTD, X 3] # X R E % > R AL B HEBEHD
(Konzett-Rossler) & R B EoF RiE MM E o £LTD, 334210
SEMNE RELATUEREAHLEZFARAZEGHMMER
EHERGDERBAFTZEARAE weh T 5tk - £ 4L R
Bk o fdEdLTD A AT1~ 2+ 48~ 12+ 18~ 24~ 36 %
48/ BE O R E KA ZALES M  EARATHBI P ANIS5%
BEXAETRBIPHLEFLATLHXATREH - £
T o6y RARSEE T H 4 # B LTD s B 372824/ 85 0 R
ERRILSMOER -

BRTER  AURBBEHEH T BEF XML
THZRBUB RS R AERLATEEF LA ILASE
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W &8 Hp ) o
1t # & LTD, 8 %

BE o oMBAZR=2LER
M2/ BB AY  MANHARED

| ok fb & 4 K £ ¥

LTD A 24/ N2 B b0 WS B AR XA T ILE

#pH o

Bldo » wBAT A KAT AORBENEHB P - B

B9~ 142)R14C)Z L bW EA XU RLEB X AT W EE

Mo o A RAP BN ARHBEFRALRBRILESE OB T A
EEAHBEFREIPH L E (%) -
%4
£ 6459 THp)142) | TH#1403)
AER/ R | AZL/2F) | QBN
LELTD 8 B AT2 N 05 5 8 98.5 99.5 99.6
fr LTD, i85 35 A1 24/ b5 b 2 99.2 98.9 98.1

g eHAXNDZITHE

AT RMERERAOIREREY

Blekib el —HE
FAORKBEKREARERBENESY  REARAKEA

LMY  HERBRAHEIEALBAIZINE

Tk A

Bl b S th (B RAIL S AR E)EST X R T W4

I Bt R R E - WwEBATATHEASY  AZEEHF -

W3 B LTD, g % AT 2/ B
REHEEBLTD S 3 AT 24/ 0565 8 3

B %é“zﬂb/\%

B - S B e 1 I
2ib ooy 0 H k&

REDHH - £XRSP NN F R LB RIL S B
BAZABHFREIH L R)-
%5
Lt #2451 Eb 2 15 2 LE #2173
AZx/2m) | AR/ 20) | AZ L/ 2F)
FELTD 32 AT 2/ 0 45 2 98.6 97.5 53.2
L LTD, 83 A124 /) b5 40 % 74.1 43.2 16.1
92
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E:E N X

FHETHEHEREZAZAGETERARIARBD TS -
AEA T ]

AB st XiLAS44-[2-FA-7-({4-4-(ZAXH)T
ARIEAITHA)-1H-32%-1,3- = £ ] = T8 (100%) #% F
RG e F5B(HmA > 2050) MAEKRE(HFA > 107)4#
BB EGRIOE)REYE > U 4310,00054 % - L+ &
FBRB OSI0E L FERE

FEE Y F e 2

B oty KR 644-[2-F K-T-({4-[4- (AKX K)T &
RIE KT E)-1H-73]=%-1,3- = K] = T & (2003%%) ~ # F 87 (2
DNR)EREBAKGOF) - Kt > REUBERBEBY RBIER

REBSEHARNMANRERY - BB FHFZFRE > UERA
10,0008 %23 > X P BELHRES20E L HFHRML o
[ 4% 8A 2K & ]

KDz ARBHILS A —BAKEES RS HERE
@A %H %A heysLT /eysLT, 2 B 5 2 o4
B EoRLEOTHT > EEARELANGHESRNYE
ERXEERER -

[ = =X/ % 3288 1

FIBBATHE44-[2-FE-7T-({4-[4-(Z R EXEA)T A K]
FAEYC B A)-IH-3x-13-— R] -T2 E& & HKXE
KRG AER -

F2E B h44-2-FA-T-((4-[4-(RAFX )T A%
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EREYLHA)1H-93|of-13-— R TH 28 Kew £FH
+:(DSO)HE -

$3B BT 4,4 -[4-8-T-({4-[4-CG-AR2-FHEEXH)T
AAIRAICBA)2-FA-IH-3k-13-— K] = TE#Hz &
s B IR XS R 4t AR -

%48 BT 4,47 -[4- 5 -T-({4-[4-C-A-2-F A X H)
SAIERICIHEE)2-FA-IH-5ok-13- = A] =Tz &
& ¢ £ F K3 (DSO)E -

5B B~ H4,4-[4-5-2-F £ -7-({4-[4-(2,3,4,6-m &,

~

ER)TAAIEA} LB A)-TH-3f-13-Z K] = To 2 &
B XA A AR -

F 6B~ H4,4-[4--2-F X -7-({4-[4-(2,3,4,6-m &,
FE)OTARIRA) T HA)-TH-34-13- 2 K] = To 2 &
BT £ #EHDSOR -

ER NP
(#)

94



1469965 ,
. 2 A
#008142268 SEF TR PAEAGEHRA HEAH1B343A24 18

£~ FEREHER

1. —#X(Dztbdhi s :

B C

Y

_ RIRA#HFHARI#HAE

@ R % 88 F HCl-4 4
ROKA[I-(FRA)EAR]IFAX3-#%AA S
RREABBRFRBERT R

ZIK K -
(R%)m
. HEPRXECIAEARBEERE FimK 20 ¥

£S5, EmA2KPE A RTHEXRE LHELLE
SETAK -
2. WwHFEAHNEEFIE2ILEH > KYHE1A

F F
CH, F F F F
F
. F N ;
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% 098142268 SR EA|PHEPHEHREARIHREA HEBH 1353 /248
EYH R BA AP HEANEEFIEZI LM EA
HE R -
3. WO HEHEEE2HZLAY > EFR A3-HAAE
RP&3-#% @ % -
4, WwHFHEAEBFIBEZAAY  HPZiLbhsh
(1)4,4-[2-F & -7-({4-[4-(Z AR X K)T A AR E)

&

¥ A)-1H-03| ok 13- = A ]= T & ;
(2)4,4°-[7-({4-[4-C-R-2-FAXK)T AKX K}

A g

Tt A )-2-F & -1H-03]of-1,3-= & | = T 8%
(3)4,4°-[2-F X -7-({4-[4-C45- = R X H)T A 4]
RXEYT B E)-1H-23 % -13- = K]=T & ;
(4)4,4°-[7-({4-[4-C-R-2-F AR X K)T AKX A}
L &)-2-F A -1H-93 ok -13- = &= T & ;
(5)4,4°-[2-F 5 -7-({4-[4-(2,3,45-m & X X) T &
AJX R YT R)-1H-93k-13-— &)= T#&
(6)4,4°-[2- F % -7-({4-[4-(2,3,46-m & X X) T &
AIRAITHA)-TH-93]o%-1,3-= K] =T &
(7)4,4°-[7-({4-[4-(4-A-2-F AR EK)T A KRR A}
o A)-2-F K -1H-5 % -1,3- = K] = T 8 |
(8)4,4°-[7-({4-[4-(4-A-3-FEARE)T AKX R K}
LK A)-2-F K -1H-93]of-1,3-= A= T8 ;
(9)4,4°-[4-8-2-F K-T-({4-[4-(Z AKX EK)T A %]
FAYT B A)IH-"3=%-13-— K] =T &
(10)4,4°-[7-({4-[4-CG-&-2-F A X K)T AKX X}
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% 098142268 S EHPHEFHEHEESIRAR HSEAH 13 F£3 42418
LAER)-4-5.-2-F & -1H-93) % -1,3-— A ] = T 8 ;

(1D)4,4°-[4- & -7-({4-[4-C-A-2-F A X X)) T A %]
XAV B R)2-F A -1H-93of-13-— A= T & ;
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