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A, AR%kTE KA - =-C.BE)RE, C. it
~C(=0)-NR)-&K C.HE-SO)n-NR)-, ZFAMAL C KA. Co
BHE Co o A THREMREDF. Colik, BE. AR, CLRA
E- CE-SO)m—. Co  FIeE-. A, —AHF K. 1,2,3,4-m
SEL L2-—aEA wBREA %TE ARRBRE. ARK%
mE. Q-. Q'-C(=0)-. Q'-0-. Q'-S(0)m-. Q'-C,- Jx ¥ -0-. Q'-C,.,
RAE-SO)m-. Q'-Ci }RE-CO)-NR’)-. Q'-C., RE-NR’)-&K C,-,
& -C (0) -N(R®) -3 4K

QAS-12AERI KW F AR, THHRALHES 4418 0.
N#A S 2 RTF, FATHREMMERE. Co A, AR CLRE.
X CLREA. AKX CREAE. Co REX, X &X. £-%
——(C. RA)RE. R&. HO-C BE. CLBRELCBRE. CLR
Eami. REA#BE. CL, B®E C(=0)-. HO(0=)C-. Ciu B E
-0(0=)C-. RNRYC(E=0)-. C.. REZHEAEX. C, FRE.
R’C (=0) N (R*) - NH, (HN=) C-IxA;

AR5-6 LERGFER, THREHRRSHAES 3A#/B 0. NF S
GRET, RAVTHMES-6 LEXRGFERFTHREMKE S 3 MRK
B, RAEZAARE. CLRE. R CLBRE. £4 C BREAX.
BARC- AR, Commik, A, &E. F-H—-(C.. i) RE.
FA4. HO-C &, CLuREAC REA Cc A8t 488
. i, RNRY)C(=0)-. HO(0=)C-. C\  }#-0(0=)C-. Cis Bt
Ram AR, C. 3. RC(=0)N(R')-#F» NH, (HN=) C—;
BRTHFHNMAREAR C RERNKGHK Cs BHA. Cor BIR
A, Cos BEHE, Cos B#KE, -0-Cs BRE, C, BRE-0-C,
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BRER C BRE;

W2 NH. N-C..%2%. 0. S. N-OR’ &K 3t4r4E;

R°Z H. Co B, OH X C JREA;
ZR5-12AFRR_KGFHRIR, TAHFHRLSAES 3AEAO.
NASHL2RT, Z P& 5- 12 LEIRKR K6 F HRIFT RS MR
BE. Coolvi. AR C.RA, CL8HA Co el X CLRA
X AR CL.RAA C leE AE KA E2-R=-(C..RE)
KA, fE. HO-C A, CoRARCLKEA CoLRERBE. &
EsEsA. C. A C(=0)-. RRC(=0)N(R)~-. HO(0=)C-. C. A&
-0(0=)C-. Cr.RRERBEKX. Co ZKBEA. NH, (HN=)C-. Q-S(0).~.
Q°-0-. Q-N(R*) - Q-IA;

LA2RE. C.RhE ARC.LHEE 22X CLREE ARCLERA
A Coobumk, Ak f& - - (CkE) KA A, HO-C.y
A, CLBREECL RE C AL KREASBL C. A
C(=0)-. HO(0=)C-. CiBE-0(0=)C-. C.. REAHBEL. Cr Kb
E. RC(=0)N(R*)-. NH,(HN=)C-. R°N(R")C(=0)-. R’°N(R*)S(0)m-.
Q°*-. Q™-C(=0)-. Q-0-. Q-C B’ -0-, REFHA4A4 L XAT
GBI EELE -~ RAUBREASKAARAGEREE, L —ARH
A (RABEH) BRET TRERRE AR TARE;

mA 0. 1 2;

R*#e R B 3034 B H e Cooy S0 3

R°AZH. CiteX. C3t#h-(0=)C-&K Cs B8 H-0-(0=)C;

VR 5-12 LERKX KRG FERRK 5- 12 LG, THEH
SRELIANZAONFSHERT, AYHELS-12LERKX=K
W5 AR TRFRBERE. CooltE, AR CLRE. CLBKE. C.,
A, 2R CLRAE BRCLRAL commA Ak &4
¥-Fo-(CRmA)RA A HO-C.BA. C.BREE-C . BRE,
Co REAZHBE, REHBKL. C, BE-(0=)C-. R*(R)C(=0)N-.
HO(0=)C-. C.. ®E-0(0=)C-. C.. AHBAL. C. FREL. C.
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$t% C(=0) NH-2 NH, (HN=) C-B A,

AERGFEAILFEARO R LSBT AMRELTRERMAEA,
AR, AEARAGERFTRAAYG, FRATRATHTAR
THABARKRA: 5THAXGER. KRR XE RKEBHR, ABEXK
FRBpEEE, BY, THERSHANFER, THRER, FEEAMR RE,
sk, kA, T, BOhbaY, WX, #EHK, F80E, FRE
AP X, QEEARBUXY X, THEAYER (FLAPR) . AL
AFBAMERE, BREL N4, QEANEBERLE SR,
W, SIS FTHRHFARFHENER, LELSBXLRER. Ak
SoHamBAg; AIDS (KAWL RSEREESIE), FhEE. Hlins
WofE; e REBENE LR BRAEAARS, MEh
TAER; EWNIIRE-AEOERE. TEAXGPEMNKE, TEHK
BX, RRHEAR 2RI EFEameAEiNER, SLEREG RS,
Castleman K#, FH#E: FMARAEXAERXRKRK, BREF, ASZFL;
AAR; FEL FRER; FERORE REFRFK: FOERR.
X, BEREamX. RARLEHRE, REXI L ThiR4 Gk
P, Gl habBSUFTHEL; RaBH, ZRARKRLERAE, &
Amh R d P BR; hbBR; AEELERRK FRATASE;
Fo 5% fn 5.

AEXRRBEEHBLYH, RTATALDH. QHRANTIABREAN
FHEAIRA, ZOQNMETEAFLALTAXENHX ()44
.

#m, AXRERUE MBS Y, ATHAEAATANERI KA
ETHAAXGER. AAXLE: REHR, ARAIELRERE AY,
THERLERNBER, FREM, FEEM RE, *h, hkh TH,
B4 LG, WX, W%k, FHENR, FEX, ¥ OBLRE
BXF R, RHREXTEAR (FXFR) . AASXYBREERFEX,
HREX, WY, OEZIHEBBELFREY. B4, M5 THF
REIFHEGER, LB BFLRER. Pl REHRamRAE; AIDS
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(RBFHLREBESE), ki, FielhE SRGHEEL
REBUMNBLEK, BRAEARARR NBETER EHAMRE-
FEHERE, LEAXRGFENKSE, TEEEX, FARAR, %
wWREBLMERABRER, FLEREGME, Castleman KR,
FHE MRRAZRARKR BRER, ASEEL FAR FFX;
TRBER; FERGRE; REFRRK: HAETH. AX. ARHER
BME. RAHRLERR, REXIALTBBRGGAREY; Gl dihk
BSAFTHEE RoBF, AAKEREREE. o AR5 L dh
FA; Bm; bR BERLERR FAUAS PRERLSF,
COLEFTARXENN (D FEAKEFEARSARUNES U IR HF LT
B EARHF ETESGHRA,
ALPERBEFT ALY, QEADTHAREAFORAIRA
Wak, COSNMEZETEFLAETAXETHX (D 4oD.
Hwm, AARARBETAALDIPLEAEZTHEFRIRAG T &
ETHAEGEA. AAXXE: RBH, ARIRALRERE, AT,
THRLERNAR, FRER, TEER RZ, kA, "iHh TH,
B 545, WX, HEm, HEMM, FERX, XT X, CEERAE
HXF R, THEXYTER (FXFR) . RAGXYREEFHER,
HrREX, K4, CEARSBERRELESRESG. W4, S5 F4F
REFHEHER, AL AL LEER. Pl %R ERA; AIDS
(KRR LRBRBESIE), FMEE. Pl S0 RHEEL
KEBENBAER, BRAEAMER NMEBELER EHARE-
FAEHERE. LEAXGPENKSE, TAREX, HAMEAX, %
WREBE LR EARER, HFLERKTOME, Castleman K&,
BHE, MRXERRAR BRES, ASREL FAR FE£4;
FRER; FARGRE RERKR: HLETH. BX. HARHER
X, RaBEBRX. REXIFARLEBBHGEEKRY; I khlk
Bxritdd, ZBaBG, ZAKELERLE. XKLL AL M
A KR hRBR; MERLERR FANASLE PRRELE,
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CTOSNES AT ERABFTAXTAX (1) 1LoH.

ALXRAEREHHEAN, 04X (DAEsP. BFETESLHEA
e THRFRG—FRSHAREGEETRRS.

AEXPERBLEDHAN, 62X (DS, HFETESGEMKL
Fo TR B —F R S A A EERRS, & A COX-228H. COX-1
AP JE B NSAID (FEBEERRSE) . Mh L. LikEMN. &
AN . B ERREER. RR-Z A X R % XK E .

AEPAERBET XoH:

REHE, XF

Y YR Yh Y RIMZEAN CHXC);

RIZ H Coolih. CBHE. C.R. C.3ii C AL &
K CgBE. CeE-SO)m—. Q'-. &I, F-H=-(Co JH) KA.
C B E-C(=0)-NR®)-&K Ce HE-SO)m-NR*) -, ZF & C A&,
Cos B A Coo A THBMILEEF. Caltik. CLRAE-. Co
BE-SO)m—. Co SR E-. FE, —AHEX. 1,2,3, 4 w&EK, 1,2-
—gEA Q- Q'-C(=0)-. Q"-0-. Q'-S(0)m—-. Q'-C,-  }t#-0-. Q'-C..,
BE-SO)n-. Q'-C HE-CO)-NR)-. Q'-Ciy HE-NR)-HK Cis
32 —C(0) -N(R®) - AX;

QAE5-12AFERK KRG FHRF, TRAEWRLSAES 44480,

Nfo S BT, FETEREMLEEE. Coltik. AK C i,

A CLEAEE. AR CLRAE C Ak AR 4 £-%
——(C mE)RA, RA. HO-C.®A, CLoRAAC. KA. C
Eabmik R ASBA. C A C(=0)-.HO(0=)C-. Ci Bt H-0(0=)C-.
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-0(0=)C-. RNRHC(E=0)-. Co REAZB AL, Cr FRA.
R°C (=0) N (R*) -2 NH, (HN=) C-B4X;
ARTRBREES SABRRKREABRKGERXTRERBEES IAH
BRAEABRRGWRIR, X PERKEAZLARE. C. A AK C.
A 2A CLRAE FRCLEEL CcoRAEL. AE RX
#-H--(CmA)EE. A HO-C RE. CL.REL-C BRE.
Coohuitamit, fiA#sL., Lot RNRY)C(=0)-. HO(0=)C-.
Crs E-0(0=)C-. CRABBELR. Cor SR E. RCEONRY) —F=
NH, (HN=) C-;
BAT#HFMHIE CoRERKY C BRE, Co BIFRE. CEBH
A &K Cos BRI
W 2 NH & 0;
PAH #¥FEHAKQ-0C(=0)-;
QR 6-10 LERKX IR F%IR, THEFHLEHE. C.RE, C
aE. Ckmik, A fA coLRESBE. CLRE C(0)-.
HO (0=) C-#, C,- 3240 (0=) C-BA;; |
LAFE. C.olE. AR C A, 2X CLRAK. AR CLREA
A coommi, A fA, £-H=-(C..zxE) KA. RE. HO-C.y
A, CLREACLERE, CLoRESBRE, RESBE. C. kA
C(=0)-. HO(0=)C-. C,. 32¥%-0(0=)C-. C.. REZRBEL. Co KR
£. R°C(=0)N(R")-. NH,(HN=)C-. R°N(R*)C(=0)-& R°N(R*)S (0) m—,
REBAMSG LA TRERERE - RURELASRAANARAY
EiEE, EF—AREA (CRAAG) BRETThFHEEELRT K
#;
ms2 0. 1X2;
R°f= R' B 3302 B HAe C doik.

AXPHERBET Lo
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H 1
v N R
ﬁfﬁI b

0
Y\W NH

e

W\P

(1)
KEE, EF
YO Y. YPHRY BEW#EAN CHXC();
R'AZH Colti, CooBHE. Cootr, C.HmRA CL.REAL &
K CsREL CBRE-SO)m-. Q-. A, £-H—-(C . RE)K
X CBECEO)-NR)-K CRE-SO)n-NR*) -, K A& C.,
SR, CosBIH A Cog e AT BHRMRE. Colti, C R
Coe E-S(0)m—. Cor Rt H~. REA. Z—&AHE. 1,2,3,4-wEEK,
1,2-=—& &%, Q- Q'-C(=0)-. Q'-0-. Q'-S(0)m—. Q'-C,- }TE-0-.
Q-Ci E-SO)m-. Q'-C, }E-C@O)-NR)-. Q'-C,.. RE-NR®) -
X Ci- B HE-C(0)-N(R*) B4R
QR 5-12 LERR K F kR, THEFHRSAES4A4%80.
Nfe S 8RBT, FETAREMRERE. CoE. BR CL A,
X CLREA AR CLREX. CoREE. AE KX E-%
—-C ) EA. £4. HO-CRE. CRELAC KA CLR
Eagmit KRAHSKL. CL, ®BE C(=0)-. HO(0=)C-. Ci.. R E
-0(0=)C-. RNRHC(=0)-. C.. WA SFHHRALX. C, FRAL,
R°C (=0) N (R*) =2 NH (HN=) C-Jt4;;
ARTHBEMWMEZ SARRKEARRKGERKX TAER K E S 3A
BRARERR G R, A PAERREAZAERNE. C. ki AR C.
RE. A CLBAR BRCLRER. C AL AE £4.
oK —-(CE)RE. fE, HO-C BE. C.RARX-C BEA,
CooliAsmE fASE oA, RNRY)C(=0)-. HO(0=)C-.
Cie 363 -0(0=)C-. CiIEBBEK. Cr A, RC(=0)N(R') -7
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NH, (HN=) C—;
B2 Tt BMiik Co o RERKN Cos BRRE. Cos BRRE, Cs B4
R XK Cos BIRE;
W52 NH &, 0;
PEH H¥FEHEAX Z-S(0),~N(R*)-C(=0)-;
IR5-12AFRR_HFKGFHRR, THERRLSAES 3A RO,
NAe St BF, L FFrE 5- 12 LEIRK IR0 F IR TR F M
BE. CLRE BARCLERE. CLHEBA Ci 2L CLRE
A, AR CLREL oo RrAEE AL &KREA. £-H=-(C.RE)
£HA. A, HOC A CLREEAC. BREA. CLREAZREREE. &
i, .. RE C(=0)-. RRC(=0)N(R")-. HO(0=)C-. C, IR A
-0(0=)C-. C..RAFHBKEAKX. Co kA&, NI (HN=)C-. Q-S(0).-.
Q>-0-. Q-N(R’) - Q-IA4K;
LABE. C.lRA. AR CLRE 22X CLREL AR CLERLA
A CcoomA A KR - =-(C.RE)KE. £E. HO-C.,
RE. CLhREAC.RE, CLoREASBRE, RAHBLE. C. A
C(=0)-. HO(0=)C-. C,, X -0(0=)C-. C WEHBEAL. Cr KT
2. RC(=0)N(R*)-. NH(HN=)C-. R°N(R*)C(=0)-% R’N(R*)S (0) m-,
RAEFBAAAGLAR THRERERE -RYBREAISRANARAH
EhEE, AP —AXAA (RARG) REFTRERBEERTFK
#;
mA 0. 1&2;
R, AR BIMEA HAe C R,

K W63t HL A

AXHAGRE “RE” ATABX &GP BEE, iR
FRFPE. 2 wX Faf eTHE FTHA HTE &HTE.
HREE.

ALHRNHRE “BHL” ATEAEYV—§R40RL, 6k
FRTOLHA ABA. 1-THE 2-THEAF.
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AXHAGRE ‘B ATRAEYV—FAQERE, afE2R
BTk, At 1-THhE 2-THESF

AXHAHGAE “BE” AFF Cl, Br X I, k& F & Cl.

AXHAHRE “FRL AFHRFPRELRTH, OFEELRRTR
GA. RTA. mok, wEek ¥k weh KL%,

AXHAGAE “REL” 27 0-REA, £ “RE” ZXHL.

AXHAHRE “EROFERLR ATERGTERRXER (&
HO-4A%80. NPSHEERT), GEEARBRTEE, wi,
kv X, Eop R ek X wed X Eed K sk K R ok R wbeR
. oger k., wbg st Ead bR R gk Gl k. fEek X
EX P L P S

AXHAORE “ZREFHIK AT FTERFXER (&
HO-4A4%80. NBSHERT), aGEEFRTEE X%+
A, bR, Rk, diid. Falk, ok X
Fekek & ek Ffekeb A Baidk ik, kR, s
ik K w2k K

AXHAHRE “BRE” 272 (AARTHEE), AP
BAXBBELEERE—ALRT, Pl THE A 2/E. 2T
A BxRE RTEF. 4

AXHAGARE “BREL” AFMHFRE, OEERRTER
A, BRTE. BRRA. ERLEASPEFELF.

AXHAHRE “BEBE AFEAEV—FRNBEGAAS
rimEE, @3 RMTF-CH=CH-. -CH=CHCH-. —CH=CHCH (CH,)-
¥.

AXHRARE “BRE” ATEAEYV ARG EAR AR
#AeE, aiEfERmF-C=C-. -C-C=CCH,~. -C=CCH(CH,)-%¥.

AXFREGRE “ZHKNIK ATHPERRTH, CEERRT
AR E. =3 [5.2.1. 0" ] FHKF.

ARG RE “BARSS LAATRAERLERE -RBRL
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AIRAAMRRGBREAE, R —ARBA (FAAH) RETTE
BRBHEARTFRE A7 KRBT -0-CH,-0-. —CH,~0-CH,~.
-0-CH,CH;~ . -CH,CH,~0- . -0-CH,CH,~0- . —CH,CH,CH,—0- .
-0-CH.CH,CH,-. —CH,~0-CH.CH,-. —CH,CH,-0-CH,—%.

AXFRHRE “FE AFTFHRTH, aELARTERE £
X wEEE —ask BEXE.

AXHAHRE “BGYEAA” AFREIRAGYENA, £AHT. V.
Greene ¥ /& Protective Groups in Organic Synthesis (John
Wiley & Sons, 1991) PH#HAH AR LA RELGIFEAH.

AXHAHRE “BFF” A7, B WHXRBEEKEER
HERRIRAREZZREFIARAG—FREFHER. ARG LA

“HBR” Ra A EH” GHE, BEHELZXLRL.

X () sH+,
YN Y Y Yk Iit AN, CHA C(L);
LERF. C.olbik. AR ClrE. BE CoRAE. £-H=-(C.
RE)ARA. AK CLRAXE. fAE. HO-C A, CLREEAC. K
A c.oxisst RiAssE. cL A C(=0)-. HO(0=)C-. C.,
P HE-0(0=)C-. Ca REBHBAL. Cy KI:E. RC(=0INR)-.
R°N(R*)C(=0)-. RNR")S(0)m-. Q@°-. Q@*-C(=0)-. Q*-0-. Q@-C.-.}&
E-0-, AFBAREGLAATAFHIERE-RBBRLA 3 X4
ARG ESERE, P —AXBA (RAKRY) RET TEREHRBHE
R TFRE
m & 0 2;
RP#= R B33k B H A Co 0
QPR 5-12 LRAR G FEFK 8- 12 LE=RGIK, TaF MM
SHREE3ANARA0 NASHERT, AVHEL- 12 LERHZK
RN TEERRERE. CLRE. AR CRE, CLEBHX. C.,
ik, 2R CLREE. ARCLEEL. CRAEL, 2-F—-(C.,
RA) A, A HO-C A C L EE-C. RE. CLRASHBL.
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AL, CRE-(0=)C-. RR(R)C(=0)N-. HO(0=)C-. C.. &
-0(0=)C-. C..BRABHBEAL. C FREXK C JRE C(=0) NH-RAK,
FHhEHR, Y. Y, YHRY' BEIMHEHGN CHAC(L);

LREE. C.lE. ARCLRE 22X C..RAEL E£-H—-(C.,
A fE. AR CLRAKX. fA. HO-C. ek, ColmAmBE. &
Eamit, C . /A CE0)-. HO(0=)C-. CiBE-0(0=)C-. C B E
BEBEA R, G X KEE. RCEONR)-. RBNR)HC(=0)-.
R°NR)S(0)m-. @°-. Q@*—C(=0)-. Q*-0-. Q-C, X -0-, XEHA
AR L RATABRLEREL - RHRALA SR ARG ERE
4, AP —ARBA (RAAEN) BRT TEREbE AR TFRE;
mZ 0 X 2;

R R B E HAe C ek

CR5XK6 LERGFARK 8- 12 LEKMIK 2HEE3A#KAN
FeSHRRT, K P ATE 5 K 6 LR F RN TRFE WA 8 FRA,
FHEI, Y. Y, YHRY'EIHEAN CHAC();

m % 0 X 2;

R#= R* 2L 53634 B H A Co ik

Q25X 6 LERNGFERFRK 8- 12 L=IRWIR, THBMWBLA 1
ARRBRT, RPF#E 5 R 6 TEIREF AR TRBEN &R FRA,
FHhEH, Y. Y. YHRY'HEIWZEAN CHFC(L);

LREE. C.oliRE. AR CLERA 22X C.REAA ARCREA
X, K. HO-C 2. T&E. RNRY)C(=0)-. RNR")S(0)m-.
Q*-. Q*-C(=0)-. Q-0-. Q-C. }HE-0-, REH A4 L AH%
Bl—RMHRET X,

R#e R' IR 3638 § H Ao C b0k

A5 X6LERYGFTHRRKER,

FHEMR, Y. Y YA Y HikitA N CHA C-L;

LAEA. FA ZRTE 22X FRE X Z&E. -C(=0)NH,.
ZRFTEL THEAR I-BE-1-FEACLK, AEZHAABEAGLLAR
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RRE-REBREFT AKX,
FhER, Y. Y, YH YR TH:
a) YA Y ZC(L), YYZCH Y RN
b) Y'ZCH, Y4 YRC(L), Y'ZN;
Y. YRYRECL), Y'EN

d) Y'FY ZC(L), Y’ZN, Y'&CH
e) YYZC(L), Y. Y’# Y2 CH;

£) Y. YA Y &CH Y’ZC();

g Y. YA+ Y RCH Y'RC(L);

h) Y'Y 2 C(L), Y Y' 2 CH;
DYFRYRCL), YH Y ZCH

Y FYRCH YHYRZCL);

k) YA Y R CH YRC(L), Y'ZN;
1) Y'# Y # CH YRCL), Y'ZN;
m) Y'. Y. YA Y'Z CH;

n) YA Y ZCIL), YYZCH Y RN
o) Y. YA Y ZCH Y &C();
pP)Y' Y2 C(L), YN, Y'2 CH;
Q Y#ARYRCL), YH#Y RN

r) YRC(L), V&Y RCH YN
s) YYZC(), YA Y RCH Y RN
t) Y. YHRY'RCL), Y& CH
LAR. FA. ZAFA 22X FARAEA fA Z8E. -C(=0)NH..
ZRTEE. PHEEAR 1-2E-1-FRAZE, XEBHAMEGLLAR
HRAE-REURET_AK,
mEER, Y. YL YARY'RET4H:
a) YA Y'ZC(L), YYZCH Y'RN;
b) Y'ZCH Y#YRZCL), Y'ZN;
Y. YRYRECL), 'EN;
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d) Y'#YZCL), YN, Y'RCH
e) Y'ZC(), Yo Y& Y &CH
f) Y, YAY'RCH Y &C(L);
g) Y. YHaY'RCH Y'RCL);
h) Y'A# Y& C(L), Y # Y' % CH;
i) Yf Y 2 C(L), Y4 Y & CH;
DY FYRECH Y#YRZCL):;
k) Y. Y’# Y 2 C(L), Y'&CH;
LAESK. A ZRFE 2L FRE RE. LA, -C(=0)NH..
ZRAVAE. FasAX 1-24-1-FECH, X/ AMAGLER
EBRE-RBRETAE.

X (D) bW+,
REZEA H, Cosdtdh, CosBIHA. CoatE. Co ZRlRE. C o RAR.
B Co AR, CRA-SO)n-. Q- B RE. %k AKw
B A, ARRRA. KA E-A=-C..RE)AE. C. kA
~C(=0)-NR)-& C. BE-S(O)n-NR)-, E ¥k CRE. Cos
BIHEAe Co o A THREMWHE N E. Cualvi, £X &K, CRA
X-. CLaRE-SO)m-. Cor FFIHE-. K. AKX, 1,2,3,4 W
SEE. 1,2-—8FL wERA. kwh ARwBRE. AK%
k. Q'-. Q'-C(=0)-. Q'-0-. Q'-S(0)m-. Q'-C,,HE-0-. Q'-C.,
BHE-SO)n-. Q'-C,e E-CO)-NR)-. Q-C RE-NR)-K C,-s
& -C (0)-N(R®) -1 A&;
QRS- 12 LERK IR FHKIR, THRHEFEULSAES 44%H 0.
N SR RT, FRTHREBRBERE. ColRE. AR C A,
A, CLREXA. AR CLRAR. C il A A £-%
- (Co A REA. R4, HO—C . BE. CLRELAC.RE. CLR
Eegmit, gRA#HH®A. C, ®BHA C(=0-. HO(0=)C-. Ci.e RE
-0(0=)C-. RNRYC(E=0)-., C.. REBBAL., C, HFR A,
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FREN, ZRE-12AEFR KRG FHR, ThHFHELHES 3
NEANFSHERT, L PHRES-12 CERR KO FHRTHR
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S E-0(0=)C-. C EHBEL, C, FKE. RC(=0)NRY) -,
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A, #-H=-(C A £E. RA. HO-C bk, Co buimsit,
gL C.B®E C(=0)-. HO(0=)C-. Cia BFE-0(0=)C-. C,-,
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SHRRT, APHAES- 12 AERR KRG F AR TR R F.
Cded. AR C A, CoL 8%, CorAR. A K& A
R°C(=0)N(R")-. Crs}E-0(0=)C-. Q@-S(0)m-. Q-0-. Q>-N(R®)-
& Q-BA;
LARE. Coli, R Cc A 24 . RAE AR CLREA
. f A HO-C A, C AR A, RABBAL, C A C(=0)-.
HO(0=)C-. Cy E-0(0=)C-. C. REAHBKAL. C  HTRE.

45



01819285. 8 ool P 5E22/4091

R’C(=0)N(R)-. R°N(R")C(=0)-. R°N(R)S(0)m-. Q-. Q*-C(=0)-.
Q-0-. Q*-C. B E-0-, XA AAMMARG L AATRER N EELE R
MBEEA IR AANABRAGEREHE, A F—ARFHA (RAKG) KR
F T ERTRE;
mAZ 0 X 2;
R#e R' 22 5303k A H e Coo B0 A
QR 5 X6 TERGFHRK 8- 12 LRI, THEWRLSA 1
ABRT, R PAH# 5 X6 LR FHRATREREH G FRA.
#—F g —BALANS D OEIHGX (1), £
Yo Y YAYHEIWZEAN CHACL);
R'Z Cs AR Cor SRR A, X PAE CLRATHRBMEH C Bt E.
A, BR. wgbtit, Rk, ARmERE. AKRREA. Q-XK
Ci-« 503 —-C (0) =N (H) -4
QRS- 12 ALK FTHKRE, TRBRULAZEE 2ALANMS
BRET:
AZS5-6 LEKRNGF R E;
B & Tk H M Cy A BRK C BEE;
W2 NH. N-C. 34 & 0;
R’ & H; A
IRA5-12 AERK KRG FHR, TRBRMSFES3AAANR
SEERET, EA¥AHE 5-12 LERG T AR TREREHEKE. C,
A, AE. R°C(=0)NR")-& Q*-RK;
LERE. C.li ARCLERE. 2 L RELA AKX CLEREA
X, RAE. HO-C A&, Z&E. RNR)YC(=0)-. R°N(R*)S(0)n-.
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5,6- =R -2-TA-3-(4-2-[({[4-FEEXR) A RE}ER)
KIETTHR}FERE)-3H—k 5[4, 5-b]HT;
5-R-2-LH-T-FA-3-(4-2-[({[@-FEEXR)ZBAIREI &
) KA GE}EK)-3H-%k4 5[4, 5-b]7%;
6-HE-2-TH-5T-—FE-3-(4-2-[({[@-FEEL) ZHRL]R
AYERK) KA THE)FHL) -3kt [4, 5-b]R%E;
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2-THK-4,6-=FE-1-(4-2-[({[@-PEXR) S AIRLI BR)
KAICE)ER) -1H-% 5[4, 5-c]wboR;
4-FR-2-TH-3-(4-2-[({[@-PEER) SR AR BZR) &
AITHRE)FR) R ke,
T-R-2-LA-3-(4-2-[({[(-FAX L) Sm A TR A ) B A) &4 ]
LAY XE) Rk
5-FRA-2-ZA-3-4-2-[({[4-PEEXER)SBAIRAIER)
RATTRYFR) X bsk;
5-LBEA-2-ZE-3--2-[({[U-FPEEXR) B AIEALI ZR)
RAILEAIEE) ¥k
5-RA-2-TEA-1-(4-2-[({[@-FEAER)SBATERIBZL) &
A]THEYFRE)-1H-¥ Ik
2-LRA-5-BE-1-(4-2-[({[@-PEER) S ATERIBA) &
AT} RR) - 1H-F 5k
2-LE-4,5-=FE-1-4-2-[({[@-FEEXER) BB AR A B L)
RAITEAYFR) -1H-F 5%k
4,6-—FR-2-ZH-3-(4-2-[({[@-PEXR)ZBATEA) B L)
RAVCHEYER) Fibskrd;
5,6-=—FE-1-(4-{2-[({[@-PEELZBATERA)ZA)RL]
TE}ER)-1H-¥EHfokek;
5,6-—R-2-ZH)-1-(4-2-[({[@-PEEXX) S L] R L) B 1)
RATTEYFR) -1H-E 5=k
2-[4-(5, 6-= K -2-T X -1H-¥ 5fknd-1- Eﬁ)igﬁ]ﬁﬁt (4-FEX
R) B A RATRE;
6-R-5-ZRFE-1-(4-2-[({[U-FPEEXEL) S ATEA I BR)
KA TR FR) -1H-KH ok,
4-(6-RA-2-TLA-5-ZRFTE-1H-Rfk-1-R) XL E-4-FAX
R BB ARATRE;
5-R6-FA-1-(4-2-[({[U-PEXE) BB AIRA B R) &4 ]
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LA} R A)-1H-F ok,
6-R-2-LE-1-(4-(2-[({[@-FEAXE) s AT RE) RE) &4 ]
LEFXR) - 1H-F ok -5- T BL B

2-ZH-3-{4-[2-({[({3-[BA (AR) EAI X A ss i) REIE L)
KA) LHIF R} -5, T-=F A -804 f [4, 5-b]wbw;
3-(4-{2-[({[U-EFxE X)) s A/ A E ) KRAT LA RR)-2-L
H -5, - X -3k 3[4, 5-b]b"E;

n-[4- ({[ ({2-[4-(2- T & -5, T-=— ¥ X -3H—=k & ¥ [4, 5-b] vt -3~
R)EAICAIRA)BRIRA)I BB R) X E]-2, 2-—FRAABE;
3-(4-{2-[(H{[C-fXX) s A& A BB KA LA X)) -2-L
# -5, T-= W 3 -3H—=k" ¥ [4, 5-b]wbeE;

3-(4-2-[({[G-fRFX ) #MATR A B REAI LA ERX)-2-L
-5, 7-= X -3H-=k 43[4, 5-b]H*E;
3-(4-{2-[({[G-R2-Ep X)) HHA TR A EREA) KA AL X
A)-2-2 %5, T-= ¥ A -3H-%4 5[4, 5-b]%t2E;

3-(4-(2-[({[ (G- 2-Eo ) HB AR A ER)KAITAL X
A)-2-T -5, - R -3H—k= 5[4, 5-b] %,

3-(4-{2-[({[ (-2 £ X)) A/ A} BR) KRR LA X HR)-2-C
A5, 7-=F X -3H-%k4 4[4, 5-b]w%;
3-{4-[2-({[({a-f-3-AAF L) o) RATERAIRE) TAIX
E)-2-2 345, T-=F A -3k 5[4, 5-b]oE;

2-[4- (2- T4, 6-=F R -1H-kvk jf [4, 5-cImR-1-R) F XA
(4-FEF L) RBERE T RE;

9-{4-[5, T-=F £ -2- (F X R&HA) 30—k 5[4, 5-b]r-3-£] X
E SN YCEA P & I 7% ¥ 41K

N-{[ (2-{4-[5, T-="F & -2- (F & &) 302k jf [4, 5-b]wb= -3~
AIFAIZR)RAIZ R -4-FTEAXBRBE;
N-{[(2-{4-[2-TA-5-(1-BE-1-FR X)) -1H-Fj%kk-1-K1%X
AYTH) RETEA) - FRAEBE;
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2-ZRh-4,6-—FA-1-(4-2-[({[4-FEFXR) oA KA} EE)
RKEITE)EK)-1H-X ok -5-F BLli;
2-{4-[6-f-2-TLEA-5-(ZRFE)-1H-Kik2-1-R] XX} TE
C-fEX)HBERLTRE;
2-{5-[6-&-2-TE-5-(ZRFE)-1H-¥fokrd-1-K]-2-wboe &}
LEU-FEFER)ZHREAREATRE,;
2-{4-[6-f-2-TE-5-(ZRFE)-1H-Ffk=t-1-RIFXE}ZE
(5-PHA-2-wog &) s A R TR &,

2-{4-[6-f-2- (1H-wok-3-K)-5- (Z R FH) -1H-F I krk-1-4]
FEICEAA-PRAEXL)BRERLATRE,

2-{4-[6-K-2-(4- &) -5- (Z R FE) -1H-Fifkek-1-A T F 4}
LEU-FEFER)BRBERLETRE,;
2-{4-[5-(RAZRX)-6-R-2-TE-1H-¥ - 1-RIXEXl LK
CEA PSS T FEE X b3

N-t[ (2-{4-[6-f-2-TH-5- (P B A) -1H-F ok -1-K] ¥ X}
L) REIB R -4-F A X8R
2-{4-[6-R—2-T A -5-(FHBA)-1H-Firdk=-1-R]1X R TR
(A-FRFERL) o LKA TEHE;

N-[ ({2-[4-(2-T A -5, T-=—F A -3H-%k = jf [4, 5-b]wtee-3-4%) ¥
A1 EY L) B A2 K s hk;
2-[4-(4,6-=—Fh-2-F X -1H-%k i [4, 5-c]Immw-1-X) ¥ X] T
EU-FEXR)BBRARETRE,
2-[4-(2-TH-4,6-=—F X -1H-s%k ¥ [4, 5-c]mm-1-X) ¥ X] T
EU-FEXR)RBARETRE,
2-{4-[6-R2-TLE-S5-(ZRAFH)-IH-Fik2-1-K]XE} TE
(5-%-1,3-=FA-1H-w=-4- L) S B A KL T R E;

2-{4-[4, 6-—F£-2- 3- (XA HK)- 102k 5[4, 5-c]bg-1-%]
RARICRAU-FEXR) BB EREATRE;
2-{4-[6-f—2-2-H=TE)-5-(ZRFAL)-1H-FHkk-1-R] XK}
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LEU-FEXRL)BRBERLTRE,;

(1S)-2-{4-[6-R2-Z XA -5-(ZRFA)-1H-FHf%k=4-1-K] ¥
B} -1-FHRLEGFEXL) BB A RATRE;
2-{6-[6-f-2-ZE-5-(ZRFH)-1H-Fikd-1-£]-3-wbsz &}
LR (A-FEEXRE)SRBARE T RE;
N-{[(2-{4-[6-f-2-(1-2X-1-FRZE)-5-(ZRFL)-1H-X 5
sk -1-K XX} LR) KEIEE) -4-FREBBLE;

N-{[(2-{4-[5, T-=—F X -2- (1H-wt=k-3-3)-3H-%k = i [4, 5-b] "t
m-3-RIFR)TH) KRATER) -4-FE X580k,
2-{4-[2-(1,1-=FATHK)4,6-=—FX-1H-%%k " 5 [4, 5-c] &
“1I-RIFA R U-FPEER)BBE AL TRE;
2-{4-[2-[1-(ZBERAE)-1-FEZE]-6-R-5-(ZRFE)-1H-¥X
Ik 1- AR R} LA A-FAXL)BBA LA T RE;
6-F-2-CE-1-(4-2-[FRA{[U-FEAER)ZBETRLAIER)
KATCH)FR) -1H-F ikt -5- FBLik;

AR,

AR R RN BN S T
6-LHE-5-(4-{2-[({[U-FPEFRL) ZHBAIREIEER) KA A)
¥ 3)-5H-[1, 3] =& F 3w XM 3 [4, 5-f1 XK %%,
6-f-5-RE-2-THE-1-(4-2-[({[-FRAEEFBRETREA]} EL)
RAVCHE)FR) -1H-F %%,
2~[4-(2- T A5, T-=F £ -3H-vkok jf [4, 5-b]wboe-3-K) X £ ]-1-
FRZAU-FEER)BBREARLATRE;

5, T- =W HA-3-(4-2-[({[U-FEXR) oA ] REEE) &4]
LAY FEE)-2-[2-(1, 3—&E=-2-3) LA ]-3H-k= 5[4, 5-b]wk7%;
2-L K5, T-=FE-3-(4-{2-[({[ (2% ) s A ] KA} EX)
AAVTH)ER)-3H-k= 5[4, 5-b]wbeT;
-(4-2-[({[@-fFR) s AT R A ER) KA TR ER)-2-
L5, T-— ¥ X -3H-=k f [4, 5-b]wLsg;
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2-L%-5,6-—FH-3-(4-2-[({[@-FEER)ZSMEIRE} EL)
KATTRAYXK)-3H-% %5 [4, 5-bI%;
5,6-—f-2-CLHA-3-(4-2-[({[@-FEFE) S A RA) ER)
BATTH)EE)-3H-s% I [4, 5-b]He;
2-CH-4,6-—FE-1-(4-2-[({[(-FEER) S A KA EL)
RKAITEAYEE) -1H-% %5 [4, 5-c]0%;
5-PEA-2-CE-3-4-2-[({[U-FPEXR) s A ] RE}EE)
KAEITEYEE) Xk
5-LBA-2-TE-3-(4-2-[({[U-FPEAER)ZBETRA EL)
RKAVTHE)FR) Xkt
5-fA-2-ZA-1-(4-2-[({[@-FPEXL) B AR A B L) &
EITEYFER)-1H-] Hf%kd;
2-LE-5-#A-1-4-2-[({{T@-FPEEXR) BB AT R L) EE) &
AT ER) -1H-% k4,

2-T k-4, - FH-1-(4-2-[({[4-FEXRL) s A KA EE)
KETTEYFE) - 1H-F ik |

4- (6-R-2-LE-5-ZRFPE-1H-F k- 1-R) XL E-(4-FEX
E) s AR AT RE;
6-f-2-TE-1-(4-2-[({{U@-PAER) A ] RA) ER)RE]
T R I) - 1H-F Ik —5-F Be Mk

29-[4-(2-T A4, 6-=F A -1H-k = 5[4, 5-cImR-1-X) ¥ K] T
FU-PRER)BGBRARLTRE,

2-{4-[5, T-=F£-2-(F A KAL) -3H-%k )[4, 5-b]wg-3-K]X
RITHEG-FEER) B ARETRE,;

N-{[(2- {4-[5, T-=F A -2- (F A KAL) -3H-K"£ 5[4, 5-b] %€ -3-
EIFR)CR)REIRA)-4-FEAEBRBE;

N-{[(2-{4-[2- T A -5-(1-FA-1-FELR)-1H-Fk=t-1-%]
AEICHR)REIBA) -4-F R X580k
2-CK-4,6-—FE-1-(4-2-[({[4-FEEXR) SR A LA ER)
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KAT TR FE) -1H-F 5kt -5-F Bekik;
2-{4-[6-82-CE-5-(ZRFPR)-1IH-FFk2-1-R]XR) A
2-fEXX)BRBEARATRE;
2-{5-[6-R2-TZE-5-(ZRFRA)-1H-FHfkd-1-K]-2- =L}
LA UA-FTEFER)RBEARATRE, |
2-{4-[6-R2-CHE-5-(ZRFHR)-IH-FHFRE-1-R]EXKILE
(5-FHh-2-bw X)) BBt A RA TR E;

2-{4-[6-8—2- (QH-# = -3-K)-5- (=R FE)-1H-¥E ke -1-X]
FERILE@-FEFER) BB AR TRE;

2- {4-[6-F—2- (4T K) -5~ (Z R F &) -1H-FFk=k-1-RX X1}
S CELES B IV 13 -8 X b T 5
2-{4-[6-(RABEX)-6-R-2-CTE-1H-%(f%k-1-K]¥X K} zE
-FEFL) BB EREATRE;

N-{[(2-{4-[6-f-2- T X -5- (P L) -1H-Fifke-1-2] XK}
LK) RAIBAE) -4-F R KB
2-{4-[6-R-2-THE-5-(FHBEL)-1H-F k- 1-RIXKILE
A-FEER)ZBARLTRE,

N-[ ({2-[4- (2-T K -5, T-= P K -3H-2k = 5 [4, 5-b]wbe-3-£) £ ]
LAY RE) EE]-2- Ky stE;

2-[4-(4,6-—F R -2-F X -1H-% 4 5[4, 5-cImtZ-1-X) X X] LA
A-FHER)BBERETRE;
2-[4-(2-TE-4,6-=FA-1H-k 5[4, 5-cIw=w-1-K) X X] LA
4-FEER)BBARLTRE,
2-{4-[6-R-2-TE-5-(ZRFHE)-1H-F k- 1-R]XRX) A
(5-8-1,3-—F A 10wt —4-K) SHB LR L TRE,
2-{4-[4,6-—F X -2-(3-F X H X&) -1H-% = [4, 5-cltm-1-%]
RV K (-FRER) sk 8 A 7 R &,

2-4-[6-F-2- (- RX)-5-(ZRFA)-IH-Fikee-1-K] XL}
LA (A-PRAFER) oA RE TRE;
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(1S)-2-{4-[6-fR-2-Z X -5-(Z R FE)-1H-FjfFk=-1-K] ¥
EIN-PRLEAU-FRAER)BBREREATRE;
2-{6-[6-R-2-TE-5-(ZRFHE)-1H-FHk=b-1-K]-3-%=w L)}
LR U-PEFR)SBAERETHRE;
N-{[(2-{4-[6-F-2-(1-ZEX-1-FELE)-5-(ZRFE)-1H-F£
ke —1-R]RXLRA) RATEA)-4-F A XS BLK;
N-{[(2-{4-[5, T-=¥F % -2- (1H-%t -3~} ) -3H-=k = 5[4, 5-b] %t
w3~ RR}LE) REIER)-4- TR ERBLE;
2-{4-[2-(1, 1-=—F R ZH)-4,6-=—F X -1H-%k = ¥ [4, 5-c] =
S1-RIFRRI LA G-FEFEL)BBEARLTRE,
2-{4-[2-[1-(ZBAX)-1-FERLE]-6-K-5-(ZRFE)-1H-¥
ok -1-RIFX R} LR -FPREER) BB RE T RE;
6-RA2-THA-1-(4-2-[FE{[U-FEXR)ZBETRAIERL)
KA LA} EE) -1H-FHfoknk-5-F Boik;
AR HE,

iR A R

THEEAEZRERLAALESHGFE. REAART, REAE
R EITHRPHYEY. RRER., AL B. V. Z. L. n. P, Q'# Q@°%
R ~
AE X (1) F AR5 FAMA% 0% T kB AMEHE K
AR Clat) BA A RF kAR 4.

v

Y2 XN
Y‘l"\ I R’
yo

m
ETRFEARERLETEYT, TARBLE LLEARBEHFi&

MM EARIEAVRPRERAIEARPAANR L, A
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Protective Groups in Organic Synthesis Ffi£ M2, T. W. Greene
242 (John Wiley & Sons, 1991). #A#HRAXEARYAA LK
¥4, CH0(C=0)-. CH;(C=0)-, MTA-FEFaRAL(TBS). &F
A IHFEBEREFETH t-Boc X Boc # t-But-0-C(=0)-.
BEARZ1BEX (DeWHETH, AT ARZEL BRAR
ZE, WARN, AFPRZHXC. A, RUACHREARFE (X
ToX(Ta)R&).
4% (1a) 9 H &I TAELS:
()X 1-1 295 - fRA XA LHOBBRE, ¥ XAEXAHA,
Wi g E. FTHRE (OMs) X T X8 E (0Ts), FEHX 1-2 LXK
4%
(b) iR X 12 AXBASHHER, FHX 1-3 —KkiLéH;
(c) X 1-3 2oy £k K okek bt KA R, FE X 1-4 LoD,
(DX 1-4 e KM, FEX 1-54L4%; Lo 1-582ERE
S0 E L AMGEL, HrE. OMs X 0Ts, FHX 1-6 b-;
(e) X, 1-6 oM eg A, F3H X 1-7 KEAASH;
(£) X, 1-7 oW e S Bl A R, 38X (Ia) 69,
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ARAE 1
Yl _NO,
HoN YE'/T
\O\/\ T X
3 .
Sy x
141
X= & & K H o OH
il g & OTs, OMs; 4kik F & Cl 12
vd N
1 Y27
Vg o
3. y4 N
YISy N K
2N e —_—
o _R'
OH hig
1-3 14 O
A 2N
YfI/\IN\>_R1 in I\>—R1
YA N Sy N
: G
1-5 o 1-6
G=# & H X
#l4e g & OTs, OMs; 4ik F X CI
1
00 O YN
PSSR U S
Y:',' I \>—'R1 4 |}‘2 O Y\Y4‘ N
, ~ N R
Feedt, v 1-8
R3NH, &, Z-SO,NCO
( % R*=H) 2
ia~ ~Nar
s R P
1-7 (1a)
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HBABR BT HRE LR E T

(a)-(b)BBER B (a) TARXHHAT, EAREXARYGBLAT, £
BEREEREEMNPREZAEMN. ARG ERH ik BERRTHREE KB
TABEAENY. By, ERERELY, FlaANA. AL
4F. PR, LEA. RTES. B8BA. R8I, R, A
A4, XA Mk H=ZCk =ZTE. —FALLE. 2,6-=
A, RX-FRARE, EAREXAREHBEENGELT.
RAGREBEREMNOEERBTE TR —FX A-&X AL
. M, R PR, 1,2-—RTR. WAk, =i VELE (DMF).
1, 4-="8%. —FA LM (DMSO) KL REH. REEE —KE-100 £
250°C G E A, K&AE 0 £ 150°CHEBAA, ER- R LE4E, T
AEAFRIEHHRE. RENR—&K 1 24 E-X, £&MN 20
S E5 NN, FRwRELENGE, TAKRAEEXEZ KGR ENR.
R, TARHFX 124608 FR, AFER, FIX 1-34465.
EBERTRAXHLAT, AESHERNGALET, EREREEMNT
RELHEN. KRAGERHH ik B{2 KR T LiAlH,. LiBH,. Fe.
Sn X Zn. S EBMAZFe. Sn X Zn b, R ELNE, REEBRESR
BT, EXGAETHST. KANREHEREENOCELARRTYE. T
B, —HE_VE. X, PX. —FF H-&X. —&¥KR. 1,2-
—fLk, wiHkw, 1,4 —CRALBREY. RERE—&A-100
£ 250°C 5B AR, A 0% 150°CHEEA, 2R Lo E654,
TREAEKXESWRE. REHRA—#A 1 §4E—X, K&K
20 94 % 5 b, FRidwR L E6iE, TARAZEXREKGR LN
W, ERERETALEL G EAEH TR, AL ERANGELT,
BEEAART, AEZEERAALT, PlelMATR. REZNE K
BABRBELESTHAT, AR CERGHFET. KRG EBALRN
Bl heik B2 R R TALEALA, Fliebo A4, E84AH, #de Pd-C, 4
BACH, Bl Pt0,, HATEAA, #lde RuCl,(PhP).. AR EH
MEMNOLELFRTVYE. L8, LKRLE. THF XL RAY. RAER
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B —#&A-100 £ 150°C 98B A, Eikh 0°C £ 100°C LA RN, 12
R R RWE, TARAEMKEHWGERE. BN E—FNK 1 24
EF—X, K#ER2054E5 K, FdeRLsB6E, TEARA iﬁ'
K E KB BN,

() X 1-3 AW TARAFBEAAR Sty TH TLEMAXH
AW HEE SR LLIHRN, ERFEFREREK L RRR (Hlf
Grimmett, M. R. Imidazoles and Their Benzo Derivatives: (iii)
Synthesis and Applications. Comprehensive Heterocyclic
Chemistry, KevinT. Potts, Eds. ; Pergamon Press Ltd. : Oxford,
UK, 1984, Vol. 5, pp457-98.; Grimmett, M. R. Imidazoles.
Comprehensive Heterocyclic Chemistry II, Ichiro Shinkai,
Eds. ; Elsevier Science Ltd.: Oxford, UK, 1996, Vol. 3,
pp77-220. ; Townsend L. B., Wise D. S. Bicyclo 5-6 Systems:
Three Heteroatoms 2:1. Comprehensive Heterocyclic Chemistry
II, Christopher A. Ramsden, Eds., Elsevier Science Ltd. :
Oxford, UK, 1996, Vol. 7, pp283-349) . #i4n, ER 5 M HZEH
Y ERRBRABBEMNGHELET, X 1-30W5E LR H AR,
FEX 1-4 4W. wRELGE, BEETATHKRAGHEL, et
TERARIEBHGE. ELNFANOHEFRTRR. £A5R. &
B (Fldo LA, S+ TRE. XTRE. FHERKF). PR (HAT
MREEAY, bl LB TRK) . RAREER (FrREEBRH, =K
HIR-FR-BBH., FEFR-XFRA-EEBRR) . FEAIT AR
B (Pl BER) . 2FEAEE (FlohkwARBLEY). BT
BREWEE (FleRTR=ZCE) ¥. E4MREERENGEARR
TE.FE ZFEX AKX, AAX 4K, 1,2-=8LR.
v S5k % (THF) . = ¥ 3k P 8tk (DMF) . 1, 4-="88%., — ¥ % £ (DMSO)
XL BRAY. ELNBENLFTATRERGARE, LIBT3
TAK- LK (DCC). =FREK=®k (DIPC). 1-LA-3-(3-=F
RERE) B BB (WSC) . X =-1-A AL = (—FRL) Hx 5
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% (BOP), —X#MAEELW(OPPA)E. RERE—HKA-100 £
250°C AR, KELE CCEHARENGELEA, 2R L L6,
TRARAERKEHYRE. REHEH—KK 1 §4EILK, HKENK
30 54 £ 48 I, RE R L E6#E, TARAETERE KGR LN
] .

()X 1-4 AP HABTRABEIFALELRT. KBEATRE
WA AT, KAEGES ok BERRTREE &K LEE G ARL
Y. B, 2REXQLY, Pl 8AH. AR TEA. L
A, BRTEY. ZRA. BRIIALE, EAXEARBERREN
BEET. REGREBEENOCEEARRT K. V8. L&, A8,
wE kel (THF) . X, PX. —FX, F£-&X, AEAX R, =&
Vi, 1,2-—fLRIXELRESW. REBE—&AE-100 £ 250°C &L
BA, &k 0°CERRBEGERRN, LR L26E, TARA
FPRREEHBE. RENRA—FK154E—X, KENXN2004E
500, RiddwRLoEt)iE, TARAIBEREKGREHN.

- T HE()FTEE) TRELAFARBAAR Qo FH4T
#HA7. B, AR, EAREARLEEMENGELT, X 1-5
AW BEETARLA [ EAR. KA AN L RRT RAR
. EBRE FTPEZRBEA THREL. HLA(HefLERBHA).
Z R (Fle = fABR = B5) . R4S (Fe i §AR) .
N-p 3Bt BB (Hlde N-RIEFHABL LA (NCS) X N-B AT K
(NBS)) . BEtR. —ZPRFAREGLY (HFlp= FRTEREAX
ZPRFERLLE) . EREFRNSALET (Hlow Rk, Wik,
. Bt NBS & NCS) #98&EM (M=% ZTHIAEHK XK
B) . EHRAREERENAERRART WAk (THF). X, ¥X,
SR AZRE. AR, BW. —RFR. 1,2-—RTK. WL
ek, Wk EILRAOY. REBE—KE-100 £ 250°C HELEA,
HELE 0CEHAREGEEAAN, I REeR6E, TUARM LA
FGHBRE. REHA—FNAN 1584 E—X, KEKR2054 25 H,
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Ridde R Bt TARAEERERGRAHR. HAHAHERLE,
#ARAH, EAREABRNHHET, X 1-5 W RETAHLS
ik, KAGHBALHN OEERR T PESR. 7 ERRA.
PHELE. THRAE. ZRATHREENE, EARRAREHERENG A
ATF. RASBHA L ARRRTRLSEISLEE G ALY, B
Y. gBE RULBHRELD, FeEAH. ARLN. FTEA T
BE4N. WTEAT. BRA. R, R, SAXENLS, 5 —
e, Pl =0, =Th. —FREALKE. RRIA-FRERR, £
AREARREREMNGELET. HAKGRAEEBEENGELRRT
. PE, WX, ASRF. AR ®w, 8Pk, 1,2-=8&
3. v Ackvh. = 5P BB (DMF) . 1, 4-="8. = ¥ X £ 5 (DMS0)
RXEBOW. EEBRE—HAE-100 £ 250°C 9B A, £k 0°C £
HAREMERAN, 22X LE0E, TARAEZRKEGHERE.
B R —EM]1S4E—KX, KEKR2004E5 0K, FideRXs
L4, TUARRERRE KGR B R,

RE, iIRX 1-6 8B TR BRAER, FHX 1-7T44D.
Blde, #X 1-6 4P 5 R*-NL AL, X ¥ RZXRAW. TAER XK
EHBEBEWEHENGELET, —RiAREY. KEGRBEREEN G
¥PERARTE PR ZFE HA-&FX AEX #% —4TFR.
,2-—RILRIERESY. kb, REABRHAETIHT. KR
Bt B EARRTRLEIBLLEEGARY. B, BREHR
a4y, Pl SR8, SAMNS. FTEA. LEA. RTERY. &8
B, BB, ELARENRT, XF—FKk, A0k =ZTE —
FEECE. X _FRAEARR. REBRE—&E-100 £ 250°C &
EHEHA, KELECCERAREGLEA, TR LE65#E, TR
AERRXESHERE. REER—&NK154E—X, KRR 20 54
E50, RdwRLENGE, TARAZEXREKGRLNE.

(g) X 1-7 4% T vA Bl Z-SO.N (R*) C (=0) 0-R"" &, Z—-S0.NCO & 2,
EF RURFAK Clvk, HEAXN()HEH. RETAERAREA
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BEKWEMNGALETHT. KRAGREERENOERRIRTE. ¥
. ZFEK, FofE. AR R, —AFKR. L,2-—RLREX
ARASY. pRELNGE, RETAERYGALE TR, Hle=LE.
—FAECEEN-FE D%, R FBE—&KE-100 £250°CHEHA,
HiAfE0CEFNAREGEEN, EToR L2094, TARMLMKK
EHGEA. RANEA—BMK 154 E—X, &N 20 54 £ 5 I H,
AR bBWiE, TRRREEARXEKOGREH R,

X 1240 FETRARAILEREREHNE, AL la v, T
EAREHEEEREMNGELET, #¥X la-1 4B AKX 1a-2 {4
WA, RANEEEREENOEERRTE. PR, —FX A=K
¥. AR, wer., —FEFEE (OMF). —FHRA LK (DME) L K&
o, ik, BEAESEBAMNGEETRT. KENHEEELN G
Joik BRI THEfL. Kk, RRERWALTHT. KL BB
okt BREARTHRLEEIXBLEENA/NLY. BiLd. FREXALL
¥, HleE M. AR, TEA. LEA. RTEN. RRA.
BB, SAARERS, RE—Fk, HR=ZCLEK. =T —H&
ARk, wRA-FAART. RERE—&AE-100 £ 250°C L H
A, RAECEOARENEEAA, 2R LR0#E, TARRE
BRXEHZHBRE., RAWNE—BMA1 24 E—X, KEK 2054 E5
S, A ELEGE, TAEALERE KGR LNE.

RA la
X 1 NO
27 2
| \©\/\ Y:‘ilYﬁ:
Y« .47
vl NO OH Y4 NH
2 2 :
:/(él \I 1a-2
Y4 NH,

5K ERE

1a-1

X2 &, #ig |, Br& Cl
OH

oA A2 1b Fi7, X 1b—4 FRKALSH (1-7, X F R"ZH) 694
HiA Tl a4
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(a) & KA 09 £
(b) i X 1b-3 REASWHER, F3 X 1b-44L6W.
#w# 1b

Y
A YZ’
3 >_ R
Y < Y4/ N Y4
& TR
1b-1(1-6)
Yz/Yl N
1 2 1
L -+

Y3

NH,
4
1b-3 1b-4

OH
1b-2(1-5)

FRKW, EAREARBEBREMNGHELET, HEARAKDERE
BTOABLFALILRA. AANREHEEENCELRR TR ¥X,
R, ARASRE. AMEE. CATK. 1,2-Z4LK. VAR
B: (DMF) . — VAR X 3% (DME). ~ P A8 (HMPA) R A R4%H. 4
RO BENAHNAEBERARTEERAARLRENE. RERE—KA
~100 £ 250°C HEBA, KEALCCEDARENETHA, 228 mR
LB iE, TRAEREMRESORE. R R R —FAE 4 E—X,
HEM 20 4 E 5 I, RidwR4E6%E, TARAZHERXEKY
BB ).

X 1b-3 A PE TrAi@id Mitsunobu R B § &. TRAABE—F
BRI R & (#4ef8 & — % 8 — 8 (DEAD) ) Felg XA (Hle =%8)
GHEET, ¥X 1b-2449 R X538t E S04 (DPPA) & HN, & 22,
Hk, ZRETALEREEREN FHT. KAGREHEEN O
R T vISckvh (THF)., — L&, — VA FERE(DMF). X. FX.
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—WE, RofX, AAER KPR, L,2-—RLk. —FRAELZ
32 (DME) 3 L 2o, ZRAERTRAIHT, ALLNERNGEE
F, #limbibirss. MEALN. EHER=CLE. ZF K. 4. aiL=T
AR LM%, ERRBEEN T, £ AMEKRRT THF, — L&, V&,
LB, WwREEWNE, RETAEREFH T, ERARIXLRGA
ETF. REBE—&E-100 £250°C HEE A, &k 0°C EHRE
EQEEA, B4R LE0E, TUARAEKREZFHERE. LW
Bl — M 1 o4 E—X, £EM 20 54 E 5 K, R X L2638,
TARREEXE KGR BB E.
EBHERETAE G AEHTHAT, ESEBALNGAL
T, Hlietkid RAEARN. BALBEAH. SLBEAR R 4aEAN (K
BN, EaHRAEAHN) . ZARETREXHHT, EEAR
F, BREKBEENT, Bl P8, 0. LERUEX THF. RERE
—#AE-100 £ 250°C B A, 2L CEMAREGERA, {2
R R e TWiE, TOARRAERKXEHWRE. REHR—&NK 1 54
F—X, &M 20904 E5 08, RideRLB0E, TRARAEE
EXE 3509211 P
e AA2 1c Fr®, X lc—5 F RIS (1b-4) 658 &7 & & 7T 1A
LA
(a) X lc-1 (I-1) 4495 - REXLHENBERE, X ¥ X2A&54
AH, it PREEFTESRE, FHX lc-2 HAXBELS
s
(b) Fi g X lc-2 A EBLSHHLTAFRER, FHX 1c-3 =
a9,
()X le-3 Loy X okt Rkrk e IR AR, FH X 14 44
W
(d) iR X le-4 LoBesE R, F3 X 1c-5 (1b-4) BAEH.
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AAE 1c

Y.__NO,
Y2/Yl NO, CN YSVESNH O REFRERER
1l o
Y I

Y: X
1c-1(1-1)
CN
1c-2
1 VA N
Yl _NH 2% N yz/\I
2.7 RN 2 Y X U \ 1
A I Y I\>—R1 YA 7 -
Y \Y: NH Y4 N 4
ég AL i?‘
CN
CN
1¢-3 1c-4 NH;
1¢-5(1b-4)
BABR BT RE AR ERT.

(a)-(b) TR F (a) TRAX M 4T, EAREABNALT, £
B REREMNTAREEAEN. KO BH ik AERRTHREE X
BEARGEAEAY. LY. BREXALY, FLEALA. AR
hr. PELH. LEH. RTEA. SBRA. KB, AL, a4
REAAE, RE—HE, Po=ZCE. ZThk —FRETE. 2,6-
WA wker MR T REARE, EARKAAEEBRENGHET.
HAGREEREN OEERRTE. FX P K-RE. AL
.o, —HVER. 1,2-— Rk, WwA%KE. =TT BLE (DMF).
1, 4- =Bz, — P& 5 (DMSO) XL BRAM. RERE—&E-100 £
250°C WG B A, HitE 0 £ 150°C LB A, TR LR, 7T
AERFRRESHRE. RARE —FNK 154 E—X, &M 20
54 E 50, AwELENE, TUARAZEAXEZKGARFT,

RE, TARMBR lc-2 LEWER, RTER, FEHKX 1c-3
b, ERERTAXHERT, EERAGHALET, EREBHEEN
PHREEAEMN. KAGERAP it BERMRT Fe. Sn X Zn, &»
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RELNE, RREBREEFHT. AXRGHELTHA. REHREEE
EMNOHEERARTVEH. L —HB-_T&. X FX —_FX &
SEE. SRR, 2SR, Wik, 1,4 ERAERS
. BB =E—#&AE-100 £250°CHEEA, H&EA 0 £ 150°C )3k
BA, 22eRsE0E, TARAERIEZHEE. REH R —&
M1 E—K, KAEN205%E5 0K, RidpRLRNE, TA
ARAEEREKGE WM.

(c)X 1c-3 AW TRRAABEAAR LN TR TEHMX
BALL W ES R L LR, AREF R ERREFRRRE (Hp s
W Grimmett, M. R. Imidazoles and Their Benzo Derivatives:
(iii) Synthesis and Applications. Comprehensive
Heterocyclic Chemistry, Kevin T. Potts, Eds. ; Pergamon Press
Ltd. : Oxford, UK, 1984, Vol. 5, pp457-98.; Grimmett, M. R.
Imidazoles. Comprehensive Heterocyclic Chemistry II, Ichiro
Shinkai, Eds. ; Elsevier Science Ltd. : Oxford, UK, 1996, Vol.
3, pp77-220. : Townsend L. B., WiseD. S. Bicyclo 5-6 Systems:
Three Heteroatoms 2:1. Comprehensive Heterocyclic Chemistry
II, Christopher A. Ramsden, Eds., Elsevier Science Ltd.:
Oxford, UK, 1996, Vol. 7, pp283-349) . #idm, AR B I5HHEH
b, EAREABHEMNGHELET, X le-3 e ELELHGRAMNA
B, BEX lc-4 4%, wRELWE, BRETAZLIHRGEL,
Bt FEFBRIBFS . ESNFANOEERARTRR. KRAR
5. AT (Flde LERET. T REF. ETRE. FEKKFE). TH(H
de PR Y, A CBTHR) . RAZRSR (HeRARAR.
SRR - R-RE N, BRR-RFRR-REE) . FEAIFR
A (fleimn) . 2FAER (HlhREBRRLEY) .
—BAE. BYR=REAR (FleRTRZLE) . E4NREHE
EMOERRARTE. FX 7K AKX AEAX —4ATR.
1,2-= £, v Sk (THF). = FX FEuE (DMF). 1, 4-="%i%.
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—WEZ W (DMSO) R L RAW. EAGBIKAZF A TG A A2k,
QAR TF RO A8 — 25 (DCC). —F @& — ¥ (DIPC). 1-
LE-3-B-—FHREABR)F B (WSC). XHf=-1-Aak=(=
RA)BARARE (BOP). — X548 E &AW (DPPA)F. RERE
— & AE-100 £ 250°CHEEA, ik 0°CEMARENEEA, 2
R4 R B0, TARRERREGORE. R E—HMN 1 5%
FILK, EM 30 24 E 48 I, Rt RS BHGE, TARAL
ERE KGR,

X le-4 oYW ERERATARHRIT, EEAHERMNGAL
T, HlmmR. MR-FEARS DR ANEE, ERAEHEREMN T,
HAERRT THF X —C#. R LR E —#&E£-100 £ 250°C LA A,
KEEOCEDARBENERAA, 22 R LT035, TIARM LK
FHGEE. REWNR—&A 154 E—X, K&K 20 94 £ 5 ) H,
Fiddo R LB, TUARAEERET KGR LI E.

X lc-4 &6y E RAE AL TIE Cha g SALFH T AT, #Hd
AEBBAMNGELT, vl ARBEALRN. BN RBBLN, £
SART. ZERARETAXMRA, EREBREEMNF, #leTE. T,
fA7 X THF, EHAREAENANBLET. wRLZNE, BERHER
TREESGEH T, LEEMY 0.5 £ 10kg/cn’, MK 1 £
6kg/cm’. R R BE—&E-100 £ 250°C 9B A, #KikE 0°C £
ABEMEEN, ERXAWRLENE, TARAZKXEGHERE. &
B —BMK1S4E—X, KAEMR 2004 E5 08, FdRLR
8%, TUARBEERE KGR B E,

X(Ta) B ETRETX 1d-2 REATRELSIRX 1d-1
(1-1)4b-HH &, wiEf 1d .
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A2 1d
X_ _ORY
O 1d-3
YQ/YL N )
v I\>—R R"Wo__0O._ OR™"
ey T
1d-4
HO. _O. _OR'
* T
O O
a
1d-1(1-7)
2/&1 N
2 Yii N
Yo~ R
HN_ _Z \Y4 N
/7 N
0
1d-6
R2
}
N
R18/NW /S\\Z
o OO0

TAEAREABAALT, HX 1d-1 U-1) LB AEBLH
(ROEFAKCL L) &2, floBRTREARTAR. —g8—
RAR_FABREAN—EBRERARFAR (alkyl or aryl hydrogen
dicarbonate) . EEMBHl I EHBELEIBLLEGLENLY. B
ol mEE. JUHREARY, Fa B8l SELF. TESA.
LEpHy. ST EAF. BB, REAF. BB, AP, ALAREAL
W, BRF—HE, P00l ZTE. —FaALE. 2RI -FE
A, EHREAHRREHEMNGBELT. ke A BREMN G
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ERBTE PR PR, A=K, AR o®w, —R/FRK. 1, 2-
—ZRLE. wEkvls. —FEFELE (DMF). 1,4-=%8%. —FLEH
(DMSO) S L RAY. R A BE—&E-100 £ 250°C AN, Ktk
0 £ 150°CH BN, R Lb26E, TURAERKXESHORE.
B RuE—BAEsHE—K, KAK20 54250, R4
B3, TARBEERE KGR NN,

TAEABKHELET, Al tamabe, ERAREHEREENT, Hl
L@AFI ey (& DMF) , HAAFX 1d-2 REATRELSH 5 HRB
BB R, REBE—KAE-100 £ 250°CHERA, i 0 £
150°C B A, 2R LbE6E, TRARATKIXEFHRE. B
BEHE—BMRLFHE—R, KRR 2054E50H, RiXLE
6935, TURBERRF KGR N E.

de A A2 le Fiw, X le-5 (1b-4) ¥ R4S 6% &7 & T ¥A
L4
(a) X le-1 (I-1D) AP E#RBEFH - REAFCEGBRRAE, L+
XA2BEEXAH, il i. PTHERE. TERRERPZRATHRE, &
3] X le-2 A XA W;
(b) 43X le-2 BEXBASWHER, FHKX le-3 Zis;
(c) X le-3 44 6 K ok vd Kok rd St o 3R A R, 53] X le-4 4L8-4;
(d) Fifg X le-4 AP LY, FEHKX le-b (1b-4) BiLE 9.
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AL le

]

NO

27 2
Yii S

HoN S

2 \©\A Y Y; I
Y%',W\ NO, —p &SR
Y3 I

| I

Y7 X
P= ﬁ#f&m )
1e-1 (1-1) 45) 4= Bn, Z, Boc;#£.%& Boc
1e-2 l?l
P
1 1
Y3 — Yl ~» 3 I i
~Y; CNH Sy N YSVZN
AL =R
1e-3 IY] 1e-4 '}I NH,
P P 1e-5 (1b-4)
HFABRBTREEARBFHELT.

(a) - (b) ABBEE A (a) TAEA AT, EHARRABMALET, £
B EHHEMN T AREEAEN. KL SF pd A ERRTEEEK
BAEARWG ALY, Bty BREXELY, HARLA. AR
v, VR, LEA. WTEAT. RBRA. ERF. RS, 2
X afvdy, RE—HE, P ZTk. —tAELE. 2,6-
=W kbrr W R S TR, EAREA L EER HELET.
kR BEERERN GEERBETE. TR ZFX. AFRKE. A
E.omrr. Z&FHR. 1, 2-=4ACkK. warskwh., = FA T8 (DMF).
1,4-—"%k. —FAFR(DMSO) XL RAY. RABRKE—KE-100 £
950°C ¢ LE A, £ E 0 £ 150°C LA A, E2eRLL6E, T
AEAFRREZORE. RAFA—FN 1 24 E—X, HENK 20
S E S, AwELEHE, TARALERXZKOGRLHE.
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RE, TRARHFR le-2 oW ER, #4%ER, FHX 1e-3
oot EREATARKES, EXRNGELT, ERREREMN
TREZRAEMN. HBAGERNF 4ok B2 KRBT Fe. Sn X Zn. =
FRNE, REABREEHAT. AKGEEATHRT. KAGREHESE
MOEERAMTVPE L8 —HEBE-_FH8. X TEX —FX 4=
FE. —ATFR. 1,2-=K k. wa%wH. L4-—"BRIALRSD.
B B2k —#&AE-100 £ 250°C 9L H A, %Kit 0 £ 150°CHER A,
BRI RLENGE, TARAERAXEHGRE., AENR—&MNK 1
AHE-X, KBER2054E5 0, FdpRLB6iE, TURR
FHEIXEKGEEHR. ERERETALE L SAEH TR, £
EERBUNGELET, ELAART, AFLLEGBET, HloMX T
B. WwRERNE, REERBEFHTHAT, Al igI L84 E
T. LGS EEAN P It G RRTLEBAN, Fek AL, &4
A3, Bl dm Pd-C, SA4EAL A, 4 e P£0,, K47 HAH, 4 4 RuCl, (Ph,P) .
HEGREEEER QEERRTVEH. L8, LRLE. THF 4R
&%, RRERE—#&AE-100 £ 150°C 9B A, %A 0°C £ 100°C
HEBA, AR mELEE, TARAEKIIEHEE. LENE
—BMN 15 E—X, KEK2054E5DH, RdeRLR6%,
TARREEXEZ KNG R B . -

()X le-3 AW TUHRAABRERAN Sont§TH TLEMARX
BALSHHEE SR T LI, EREH Rkt Xk R K (e h
R Grimmett, M. R. Imidazoles and Their Benzo Derivatives:
(iii) Synthesis and Applications. Comprehensive
Heterocyclic Chemistry, Kevin T. Potts, Eds. ; Pergamon Press
Ltd. : Oxford, UK, 1984, Vol. 5, pp457-98.; Grimmett, M. R.
Imidazoles. Comprehensive Heterocyclic Chemistry II, Ichiro
Shinkai, Eds. ; Elsevier Science Ltd. : Oxford, UK, 1996, Vol.
3, pp77-220. ; Townsend L. B., Wise D. S. Bicyclo 5-6 Systems:

Three Heteroatoms 2:1. Comprehensive Heterocyclic Chemistry
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II, Christopher A. Ramsden, Eds., Elsevier Science Ltd.:
Oxford, UK, 1996, Vol. 7, pp283-349) . #lde, AR BIEHEN
b, EEREAEBBANGHELT, #X le-3 0P EELHRALMNR
B, 35X le-4 4. R ELNE, BRAETAZIRGEL,

Bl FEFRIEBRRR. EONFRLANOCEERRTER. &R
B, BE (P LBEF. FTHRE. XV, THREF). FR(#
e RS EALY, FlelBTPRR) . RASGEA (AhrRiRstn.
ZHRH RN R-EB R, BRR-RFEF-ERR) . FEAIXFTR
ABEBE (HETBE) . 2FEAER (Tt BERLEH) .
—BALE, BB =RAE (HeRVBRZCLE) F. E40REHEHR
EMOEERRTE FX PR HFo&X ALEX —4AFR.
1, 2-=§.Z%. WE%% (THF). =¥ A FEuE: (DMF). 1, 4-="8%.

Z R B (DMSO) R K RAW. E4WHBIKMLF A T AA A A&,
G RRFoROABE B E (DCC). —F &A% = ® 5 (DIPC). 1-
LE-3-B-—FRAFBL)E - F 8 (WSC). FHF==-1-KAK= (=
PRA)SSRARL (BOP). —XB#BAEKLH DPPA)F. RERE
—fE£-100 £ 250°C BN, #HikE 0°C EHARENEEHA, 4=
R R b BtiE, TARAERRESZWRE. RENR—&MN 1 54
FJLE, AN 30 4 E 48 I B, FEwELENE, TRARAL
HERFEKGE B E.

(A X le-4 AYHG IR TABER L LI HAT, #lb
Protective Groups in Organic Synthesis Ff#£ # %, T. W. Greene
%4 (John Wiley & Sons, 1991). RAWMAEARPEAOIELTH
Bn 9 F K. £7H Cbz & Z 9 FAEKESKRTAH t-Boc X Boc #
t-But-0-C(=0)-. £ Bn X Z ¥ &IHF AT, RARFEAGR LT
AEF B RR Tt ARFHTHT, ELBBANKALT, £
SAAT, RELLABRNOALT, Pl TRATRE, EREHEEERM
V. wREENE, ARERBEN TR, LRI LRNAL
F. h&EHLERAHS ik AR TRBEAHN, #ld Pd-C. Hik
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HWERERENOEERRTTE. LB, CRLE. THF XLREH.
B E B E—f&AE-100 £ 150°C 4L B A, #H#kAE 0°C £ 100°C #535E H
N, 2Rl Esis TRARAZKRESZGEE. RN HE—&NK
| 54 FE—X, AN 20045500, RdeRLeE6E, TAK
AEERERGE AR, £ Boc BPFHHAT, RARPEAAGR L
TAEF R RRT it A MRS THAT, ERAHRER T RA
BAEEMN. WREEENE, REABRREHTHT, AriiBI =K
LBABARTEME FTHRAEREARMNGALET. KAHRTEMES
FHEEGRARNOEERARTE. Xan. uiek. gdast. ¥
LR, TRA-TAR. KGR AEHBENCERLRARTTE. T
B, LEBLE. —ERIARLSY. AEBE—&AE-100 £ 150°C &
HLHEN, LAk 0°C £ 100°CHERA, E2RLEM0E, TUAKA
FREFEHEE. RAHE—BAN1SHE—X, KER2054E
58, Ridde R bEugiE, TRARAEEXE KGR LHE.

REAE 1T AEX (D) ehed 47 %, X F WERN X¥F
REZHHK CtzX, RPZCLBEEARFR (ATHXADHKREK) .

fe oot (IF) R 2 TR 4
() X, 1f-1 A5 X 1f-0 Lo BwiBRAR, X FXA&EXLLH,
Pl i E. THRE (OMs) X T ESHRE (0Ts), FHX 1£-2 A Xk
A-Hr
(b) FrEX 1£-2 BAEBRASWHER, FIX 1{-3 BT,
(c) X, 1£-3 Lo ok bok ek S vkek bR K AR, FEHX 1f-4 44
W
(d) X 1T-4 o We kM, FEX 11-5 a4, i 15 HEL
QELHEEAM G, FiE. OMs X 0Ts, FHX 1-6 L&
W
(e) X 1£-6 uo-Hegeit, FHX 1£-7 KEALSS;
(f) X, 1T-7 (Lo ey s LMk 2 B, HFEX QL) REH.
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wAZ 1T
N
H, \ﬁ\ 1
Y NO
B‘OH YE‘/T 2 ‘
S A.
Sy B
1£-1 OH
X= %% 11f-2
) 4o 1 & OTs OMs; 4%,i%t F & Cl
Y
Y2 _NH v~
v ' 2 “ I N—g!
Yy\ I \Y“ >— 7}(%”-
Yo AL .
B 1 4
o__R
OH e
(o]
13 14
Y1
v \IN\>_R, Vi I o
Y \Y4' I;l Y \Y‘
A\? A‘BI
OH G
1§-5 1f-6
o E N ,
#l4ogg & OTs, OMs; #.i% F 3 Cl
Q 7 e Y
N 1 Y2/ N
Y?I/YL N\ , b ‘r;l)l\o’R Y3\ I \>_R1
- NP i R? yON
AL v 11-8 A.
B RZ
Ag ? R
R13NH2 b‘lH )&‘ Z‘SOzNCO R13/N\n/ \, .z
R C ::_15 'R2=H) 5 7
119
147 (1

(i
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BABBYRE LW EST:

(a)-(b)BIEE B (a) TAXKHRLT, EAREABNALT, A
B REHERNFREZAEN. KA EM bk BlERRTHELE XS
e B aaiy. Y. mmE QPR EaLE, A RAM.
AR, FERM. LEA. RTEBY. BEA. &R AL 4
WA H BT, RE—F e, Pl =T, =Tk, —F &L TE. 2, 6-
PR WA WREARE, EAREAAREBREMNGELET.
REGREERERNCELRRTE, FX. —FX F=8X. Ak
.o, R PR, 1,2-=R K. WAk, —FE FEa (DMF).
1, 4=k, —FEEHK(DMSO) XK RAW. AEEE—&KE-100 £
250°C LB A, LA 0 £ 150°CHEEA, 22 R L E68E, T
ARBERXEHYGRE. LA E—FKN 1 54 E—KX, K&K 20
24 E S5, RARSeBHE, TARAEERE KGR RN,
KRG, TARAFX 12 e FER, 42K, FHX 1£-3 44
Y. ERAERTREXMRST, EEANERNGELET, ERRABEE
MPREZAEHN. KAGERNF ok A2 KRBT LiAlH,. LiBH,.
Fe. Sn & Zn. ¥ ZEBEMA Fe. Sn X ZIn H, R ELHE, REARK
BMEHT.ERXGALETHAT. KANREBEREN LHEEARRT VS,
LB, —HE_F8. X, P, —FX F-&X. —84FK. 1,2~
—fLk. waKH. L4 ERAARESY. REBE —HE-100
F 250°C HEAA, £i%AE 0 £ 150°CHERA, 122 R L8045,
TRARRAEIKREGHEE., AR —&NK 1 £4E—-X, K&K
20 94 E 5 W, REWELEWE, TARAELEXLKGAEH
M., ZERERETREC G EAFH TR, ELEBEUNGAET,
EAARAT, REELBRAGHFLT, PloBRTR. »RELHGE, A
BEBELENHTHAT, Pl iRRCEHNALET. £AHLEBILH
) hoik Al KR TAEMEALR, Hlimf N4, 4eH4F, #de Pd-C, 45
ALK, Hlde P10, R4ATHALH, #ide RuCl,(PhsP),. HAHR LN
MEMNOEERRRTPE. 08, LKRLE. THF XLRSW. REHR
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B —#A-100 £ 150°C #57E M A, H&AE 0°C £ 100°C HEEA, {2
RIn R ZWE, TARAERREHGEE. LEWH—&MN 1 54
2K, REK205HE5 00, X RLE6%, TURAILE
X E KRB,

()X 1f-3 REDTUBKAFRIERAR Sty TH T L HME
PSR SR T LR, ERF It Rk bR (Hlhe b
JL Grimmett, M. R. Imidazoles and Their Benzo Derivatives:
(iii) Synthesis and Applications. Comprehensive
Heterocyclic Chemistry, Kevin T. Potts, Eds. ; Pergamon Press
Ltd. : Oxford, UK, 1984, Vol. 5, pp457-98. ; Grimmett, M. R.
Imidazoles. Comprehensive Heterocyclic Chemistry II, Ichiro
Shinkai, Eds. ; Elsevier Science Ltd. : Oxford, UK, 1996, Vol.
3, pp77-220. ; Townsend L. B., Wise D. S. Bicyclo 5-6 Systems:
Three Heteroatoms 2:1. Comprehensive Heterocyclic Chemistry
11, Christopher A. Ramsden, Eds., Elsevier Science Ltd. :
Oxford, UK, 1996, Vol. 7, pp283-349) . #idw, ER F KM H
T, EARXABBAGELT, #X 1f-3 4P HELGRLMNA
B, FEX 1f-446%. RELHE, ZAETAZIRGEL,
Pl FEBBRIAEBZR. E0NTLH LR TER. ALK
. BE (FleLREF. 7 TERE. XVERE. FRREF). T (4
o PRRIREAY, BB THR) . REZSRER (Hlerigsy.
SRR SRR F-KEA, BEL-RFLF-EERE) . FEAIFR
AEBE (FeXioh) . 23558 (AR TEAERLLY) .
RPBREKAE (FoRTRZLE) ¥ ESHMEASEREN QIR
ARTHER. TR ZFER Fo&X, AEAX, Z4&FR. 1,2-=&
L. WAL (THF), = PR VB (DMF). 1,4-—v&8%, —F4E
A (DMSO) A A "o#. ELGBEMNLTHATRERGRL, Gl
ARTF-RTEK_EE(DCC). =} AXK—%k (DIPC). 1-Z 4
~3-(B-—FVRAAR)E BB (WSC). X Hf=-1-RELX=(ZFE&
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) xR B E (BOP). — % AstA £ OPPA)¥. AEBE—#&
A-100 £ 250°C AR, KALO0CERNARENERAA, 214
R B0iE, TURAERIEHGBE. RENE—&MA1 54 2L
£, H#EM 30 54 F 48 i, R RS RME, TARMAELER
F & 3509281

(d) X 1f-4 o HHABTABALIFRLILHRAT. KBER T
B AL RHRAT. KRG BA DL ARRARTRLERIALLEH AL
e, Bt BRI ALY, AlaRAA. AL, TEA.
LEH, RTERY. 2RA. ZRTFIALE, EARBZARBEHES
MG HELET. HAGEEHERERN QTR T, VE. L&. A
B, wEA kv (THF). X, WX, 7%, F-8&X, AEAX ww,
—EWE. 1,2-—RALRAELRLY. RERE—&A-100 £ 250°C
GEEH, AL CENARENEEAN, AL RXLE0E, TR
XMEREPEHHBE. REFH &K1 54 E—X, HKENK20 5
E 50, RdpRsEeE, TARAZEXERKGRLHA.

(e)-(F)FHE () FFTHE) TAERXFERERAR Qo F4T
HA7. Blde, RARAHN, EAREAREEBRENGELT, X 1£-5
A RE TR R ELE. FiL6 AR GFELRR T RARA
A BEE. HTEHBRE. FTHREA. JALA(HILARRLA).
Z RS (Bl SRR =008 . R (Fl L AAUE) .
N-5 370 8 i (#)dw N-RIE %A 8L I (NCS) X N- R 334 8t & ik
(NBS) ) . #EtE. ZFPRTARLRALY (Hle = FRTAREIX
ZWRFAERLL) . ERERNALET (Hliew ik, wikis,
8. Bt NBS K NCS) XA (Hlm =%, ZTHIARHR=FK
B) . AR RBEREMNGEERR T A% (THF). X, FX,
—WE. AASRE. BAX w., —&TFR. 1,2-—RLk. WA
Wk, WELBERLRAY. RERE—&E-100 £ 250°C HEER,
Bk 0°CERAREALEA, 2R o863, TRARA LK
FEHWGRE. RENR—HM 154 E—X, K&K 20 24 £ 5 0,
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AR bE0#E, TARAIERE KGR B R. 4H 8K &4,
HRABEAH, EAREABNHAET, X 1f-548B 2L T4
AR B, K 6 B AL CLIEAL R R T xb W A BB . 5 W K 5K BT,
THRBE. FTHRE. —ATHREF, AAXXAREEREMNG A
AET. R mpl et BEEARTRLEEIBRLLEEHAELY. B
Y. EBE. QB RNEAY, a8, LA, TEA. L
BE4R. TR, BRRMA. R, AL, SHARELRY, RE—
e, Bl =LK, ZThk, —FRALE, RIA-_FREARRE, £
AREAREEHREMNGALET. RAGEEEREENGEERRT
.FPXR, VX ARoAX. BEE W, &R, 1,2-=£
L. v Aok, — W P ELE: (DMF) . 1, 4-—+&3%. — ¥ & % 3% (DMS0)
KRELRASY. REBE—KAE-100 £ 250°C EE A, itk 0°C £
HABRENERAN, ERxeRLeB6#E, TARAERRXESHRE.
BB —&M 1 94 E—K, K&K 20 54 E 5 b E, RideR i
Z09i%, TARBEERE KGR B ERH.

RE, MIRX 1f-6 &BTAZHBAHER, FHX 1£-7 44
Y. Blde, X 1f-644HE5 R*-NHL,RE, EFR“ZXLAH. T
EAREABREEHEMNGEET, —REREW. K20 B KB
BRAOERLRBRTER PR ZFX &K, AiEAX ow. =K
Fht., 1,2-—RILRAABEW. ik, BB ERGHELETHA.
L BH X A ERRTRELEIBLLEEGARLY. B, &
B KA, Flira AR, LA, TERA. LEHA. BT E.
R, KB, SARARERY, XAk, Fle=0CK. =TE.
ZHAACE, RRAFTRARE. REBE—&A££-100 £ 250°C
GEERN, KL 0°CERAREMNELEAN, AR LEB0E, T
AMEMAEFHHGERE. REANE K1 54 E K, KK 2 5
HE5IH, RidpRLE6E, TARALEXE KGR LM,

(g) X 1f-7 &% Tk A Z-SO,N(R*) C(=0) 0-R"™ &, Z~SO,NCO &
B, AFREFERC. A, FAXUO)WNEY. RETREHRXK
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AABEBEREMNGAETHRT. KAGABEBEEHNCEELRRT
. PE, —FE. A-RKE. HEX. s, —&FR. L,2-=K
LERERLSY. WwREENE, RETAERGAFLETHIT, Hie=
e, —FAETESN-FPLAGk. RERE—&ZE-100 £ 250°C #
LHA, KAAECETARENEEAN, ERXpRLRGE, TAK
AERAEAHGEE., REFE &M 154 E—X, K&K 20 o4
EF5 0K, RidwELeB6idE, TARMEEIEZKGREEN.

A2 2 iR, X(DAADHHEIRTREL T, A FAR
¥4, BAEZA, WANH (ATFHX(Ib)£F) :

()X 2-1 (I-DAAPE 2-(4-REAXK) AR AE (2-2) (L&A
Kt 2-2 0, MEKME) GBEAE, A X R2ELAH, #ly
¥, FHEBREXTESRE, FIX2-3 BAXELSD;

(b) X, 2-3 &%ty Curutius £, BEABIBLE, FHKX 2-5
REVRELSY;

(c) X 2-5 LA H e BkBIR A K, FEX 2-6 L&

(d) i g X, 2-6 A EBRALSHWHER, FHX 2-7 ZHBASWH;

(e) X, 2-7 AWk kb R AR, 73X (Ib) L4
.

BABRRYTHRE BRI E LT,

Y ERLEAZE 1| sEameryd, X 2-3 4B TANAKX 2-1
(1-1) e H &

(b) X, 2-3 & # g Curutius EHTRABIFH L L AT, £
Mg TH P, EHLXHE/H, ADPPALE, ARWALT, AR
AN P, EONBH AR, A0k 2Tk —FRE
LHe. R —FRERT. AR EHEHENOERLRIBRTE. F
£, P A-SE. AEE. w&AK%H(THF). 1,4-—ERAXALR
L%, REEE—#&AE-100 £ 250°C 9B A, £ E 25°C 2@MAR
BEWHEEA, 22X LE6iE, TARAZRIEGHRE. RAWH
Bl — M 1 24 E—K, KM 20 54 £ 5 DB, Ridde R L R0,
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TARMA TSR F KGR AR .

TRAEFEFREE 2-4 ABXBAE, FIX 2-5448%. AR
B —fEA-100 2250°CHRBE A, KX E2°CCERNARENEEA,
1R ReTW#E, TARRERRXZHHEE. REH B —&AHES
E—K, KEMR2004E5 0, FideRLB6#E, TARAL
BEXE KGR L.

C)EAXREABMIALET, HRX 2-5 RATRENLSY ARS
B kb3, TAFH X 2-6 4P, ELHBH I OERLEEIRLLEE
A AL, By, B QPR ALY, PeA K. AR
A7, FTEMA., LA, RTE. H8RA. REH. KRE. R,
AHAREAE, EAREARBEERERNGALT. KEGREHE
EMOEERBRTER. TR ZFX A-&X. AAX —f/Fk.
1,2-=RAL%. wikwh., —FAFEEOMF). 1,48k, —F&
L (DMSO) X A R4W. RERE—&AE-100 £ 250°C R EA, 4
HAEOCCEDARENLEEAN, E2pRL26%E, TARALKKL
HWMRE. RENR—FK1 54 E—X, K&K 2054 £ 5 I H,
RiddmR b TwgiE, TARMEEXE KGR MK E.

(d) #= (e)b% 2-6 WERPHMEHRERTAERBEMN TRE
1 Pk ey Xk fT, M2 X (Ib)#64.

83



01819285. 8 o 5560/4091
A 2
H,N YJ__NO
ST G
CoR2 Vv SN
2
VIZ'/YL NO, - T4
Y3l o
Y X &L 12 o
(3 R® REZHH,KE)
2-1(1-1)
0% oH
2-3
1 7] 1
Yfry\\(“oz vf.’Y\I“Oz R
3 3. - HN. .2
VS SN VS NH S
RZ_.0OH i ©
H
i NCO_ NTQRzn
o)
24 2-5.
1 1
N
I (O O
Y3 Yo R'CO,H
Y ONH : Y UNH . R1C
Ji/,% ES OX
IRE
2 2
HN E z HN ﬁ z
S NS
0O O O O
26 2-7
Yi
Y2/\ N
AL
R2
}
HN_ _N...Z
\n/ I/S\\
0 00O
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Jo AR 2a FFF, X 2a-3 (2-7) FRAKALESHEHE ST EE T
LA
(a) LR BHAW 2a-1 (2-5) IR, I X 2a-2 ZEihs&d;
(b) X, 2a—2 (LA RBMEAER, TAFHKX 2a-3 (2-T)EH.

X 2a-1 (-5)AWHERFHFX 2a-2 05U BRBEM & A
T i 5 RAE L Ao 1d FFRAE 6 L 34T,

JoikiiE 2a i, BEEAR 1 iR ANHRALLIE, X 2a-4 &
R BB TRARK 2a-2 L&HH 4.

AL 2a
Y%/Y\{[NHZ
3 .
YNy NH
R2
}
HN. .Z
Y. _NO Yd _NH s
Y%’T 2 Y%’T 2 00
Y3 (4~ NH Yo S NH ﬁz
TS HN\n, .§;z
o o°
2a-3(2-7)
A N
Y3
HNYO.sz HN\ﬂ’O’RZb Y:‘;\ IN>—-R1
o 0 1 Y
2a-1(2-5) 2a-2
RICO,H
HNTO.sz
o)
2a4

HABRZE, X 2b-5 (2-5) PRAKKLESHETRAELRE 2b
Tk MK 2b-1 (2-3) BBALSWH&. AF2b FHEsE A ER
BREXEFHHNEX 20-5 (2-5)#44HuhZ (Wallis; Lane, Org.
React. 1946, 3, 267-306). X 2b-2 Bl EPTURAL LI ik
# & (Org. Syn. Coll. Vol 4, 513 (1963)). FifFX 2b-2 Bti&At
LPHERE TR TRALEC A TR, MEAL A 2 HEMFH
LT RAEXBLE, £5X 2b-5 (2-5)14é4. % 2b vH&E# B
MEEBEEEENEX 2b-5 (2-5) 4 L7 (Bauer; Exner,
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Angew. Chem. Int. Engl. 1974, 13, 376-384). X 2b-3 0-Bt&
FEEBRALS D TRAEL CF k4 E& Miller, Marvin J.;
Mattingly, Phillip G. ; Morrison, Marjorie A. ; Kerwin, James
F., J. Amer. Chem. Soc., 1980, 102, 7026-7032). Tikff&
BEHGHBET, Pl EXBE %k (DCC). —FREAR LK
(DIPC). 1-ZA-3-B3-—FREFE)HE - L (WSC). kit =mk-1-
REA = (=WaA) SRS L (BOP). — %48 E& K4 (DPPA)
%, %X 2b-1 (2-3)BBUAVRAFEBEERISTEHLAE, BFAH 0-
BEFLBER., BEAAGRETIANYG 0°C EARRAHGERERE,
hABERIENARE, WAKYG 1 54 2£24 120 0K, £&H 105
B EL T2 I, FiRX 20-3 0-BLA 725 AL W 6h & EH T A
AEChEATHT, BEALAR 2 MEMRAGFEAT ARSI,
73 X 2b-5 (2-5) b9,

RAZ 2b
Yl NO

®EB: BHREH

®HEA :
Yﬁ,Yl NO,
Y3\ =

Y, "NH 07 “NH,
\ 2b-2 /
#1428 v S NO2
Y3l I
07 “OH Ya NH
2b-1(2-3)
_O_ _R?%*
07 >N
N
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B 7] v2 &, -NO2
2 X, _NO 3 I
Y T VS ONH
Y S N R%-OH )
HN._O
\RZb
NCO bl
- _ 0o
2b-4(2-4) et

X(Ta) A HTRBERGERBEARAAR e 7 kA X (TIal) &
SMEE, AP RAH i3, TAXHHFX (Tal)LsH A
EENRAR -RNEL4E, ABWYALET, Hler_FRifEieE
(LDA) . &40 (Nal) R T 847, £ R B HEMN &, #l4= THF X DMF,
A4 0°C £ 80°CF, BFMM 20 248 £ 24 .
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A3
1 1
PR ' T
R1 ’ \ R1
YS\ Y4, N>— Y3\Y4 N>—
R2X
R? R2
R13’N\H/N\//S\\/Z R1a/N\”/ \//S\\/Z
@) O
(Ial) (R°& H) (Ia) R*ARZ H)

A AR, X4 2R ATFPRELS W TARRBEAEZ 1 Frkm
o &M 4-1 (1-5)4HH 4. R, TR¥RX 4-144%
8 Z-S0.N (R*) C (=0) 0O-R" %, Z—-SO,NCO 4 22, X F R" = F A X, C.. ;e &,
FEX(U-2DEH. BEATRAEAREIAREEBRENGALETR
. HEHRAEEREMNOEERRTE. PR, —FX. =&KX,
AAE, s, —RAVR. L2-—RLRALRSW. »REENE,
BRETAEBRAHELETRAT, A=k, —FEEALER N-FLD
k. R BEE—&AE-100 £ 250°CHRBEA, KLf 0°CEHARE
BEEAN, Rt lBRE, TUARRAIKIESHRE. LRHN
— BRI E—X, KEN 205425 DK, RI X LE6E,
TARAEERE KGR B K.
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WAz 4

Y1
271 N
DR 02

X 1b
v4 N Z’S\ITJ O'R
R? 18

% Z-SO,NCO
OH ( 3 R2=H)
4-1(1-5) 19

Y1
YZ/\ N
1
y3 I R
RZ
T A
4-2 O 00

heiiA2 5w, X (DAAHEHEIETAEAS ST, EFAR
¥4 BARZHEA, WANOR (A FHX(IDRE) :

(a) X 5-1 (1-5) 44t Mitsunobu R B, 3 X 5-2 {L&-;
(b) X 52 AW R EAGEM, FI X 5-3 BRALEY;

(c) X 5-3 LA ey s Bk &£ A, 2 X (Id) L.

e A2 da TR, X 4a-3 (4-2) S ETAXHEH &, X 4a-1
i h X 4a-2 BRRHGELSWEAR, 33X 4a-3 (4-2) 1-FEX
okt 4. X 4a-1 OB TRBIMEECF EESK”R. X 4a-2
WA Al G AEANTERLA, Hlei. /. B 2 =5
PaEm A, PHBEL N PEAABRAAIRKMELA.

AL 4a
G19
1%
07N
R2
Yz/Y1 42-2
gt .
Sy
¢ G*= B A H
4a-1 4 5§ & OTs,

OMs, OTf, B(OH)y;
H#.i%k F, Br, I, & B(OH),
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Rla=% T A H

¥ %, OTs. OMs. Ot,. B(OH),

4% F, Br. I B(OH).

BHEEETALBRHAET. EREREERN TR, %k o9ab)
Wit BERRTHRELEIBRIEEG LAY, By, RBREX AL
Wi, Pl BAMM. SRR, TEA. LA, RTEHN. KBH.
BB, AR ANY, RE K, A=k =Tk —f&
ATk, 2,6-=Fhabw, X —FRERR. REGRHEHEE
MEEERBTE. FEX —FX A-RKEK. #MAX s, —4¥
R, 1,2-=RLK. WEAKH. TH. —FEFEEONF). 1,4-=%
¥, —FREH(DMS0). 1,3-=FE-2-k M, 1-FEA-2-0B¥kK
MALRSY. REBE—&E-100 £ 250°C 9L BN, kAL 0°C
Z 150°CHREAA, BRWpRLEHE, TARAIRAEHFHELK.
R EHE—FN 154 E8R, REMKN20 454218, FdeRL X
i, TARMEERXRERKGREHE. EHH, TALEESHELH
HALET, BdXKCEGTATEMRAIBELEGHHESRITEK
4a-144ME X 4a-20EWRE, £ &KX 4a-3 (4-2) &% (Lam, P.
Y. S.; Clark, C. G.:; Saubern, S; Adams, J; Winters, M. P.;
Chan, D. M. T.; Combs, A., Tetrahedron Lett., 1998, 39,
2941-2944., Kiyomori, A.; Marcoux, J.; Buchwald, S. L.,
Tetrahedron Lett., 1999, 40, 2657-2660., Lam, P. Y. S.;
Deudon, S.; Averill, K. M.; Li, R.; He, M. Y. ; DeShong, P.;
Clark, C. G., J. Am. Chem. Soc., 2000, 122, 7600-7601.,
Collman, J. P.: Zhong, M., Org. Lett., 2000, 2, 1233-1236).
ik oG R B ARACH Bl deit B RR T (ZX8K) 8. RAR(ZX8)
£ (11). A(0). ZHAD). #ALAD. |4E D). #emE (D).
AAA (D). ZAFTHBRAD. T&RAJD. #RUEAJD. f44H
(11). #4bdR (I1). RAR (11 =R FAERA (D).
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p
pxl N 1
Yél T S—r! HN(OR")G
YSya N 54
Mitsunobu
B AL
OH
5-1(1-5)
Y1
2. N
VDRSS
Y \Y4 N Z’ \N O’
R? 1.8
# Z-SO,NCO
( % R2=H)
r7o-M 1-9
5-3
FABR G HE AR LT,

A N
AN
) I \>__R1

N LT

(a) X, 5-2 L&+ vhifiid Mitsunobu R EH&. TE X 5-1
A% A EN(OR)G' &2, A F ' R HXEY AR, #hidkk, ¢ RES
HEPER, HeTREA CZEREE RTAEK (Boc). FREAE
(). *#mih, P EBBREASF, FERE (FPEARTE) X6
(CRESHHPAA, Al PEAEL. TREAEL. BRTAEL (Boc).
FABEA(2). *ami. SPERa8A. ZFRFaEREL RTEA=
FRFPARAT). #lde, AR BB AR (A i K8
Z.B (DEAD) ) #o XA (Hle=XK) 9A5LT, #X 5-14éH85

INO-R - F# ¥ Z K] R L (Baillie,
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Bearder, J. R.; Whiting, D. A., J. Chem. Soc. Perkin Trans.
1, 1998, 20, 3471). #iki, ERE TALE B EREN AT
KGR EHEEEMN O RR Tw Ak (THF). —2Z8&. —9L Y
BB (DMF) . X, PR, —WX, H-&X. #EAEX —8¥Pk. 1,2-
ZRLK., —FRKILK (OME) XA BREY. AEEE—#&E-100 £
250°C 89 B A, A E 0°C ERARENEE A, 128 4ok 6 %0935,
TARMERXEHZHBE. REHRA—&FMNK 1 24 FE—-X, &AM
20 54 £ 5 I, RARLEHE, TUARAEERXERKGR BN
.

L) RPEAGEBRTRAAIAFARBRAAR GG R EHFELD
# 47 (“Protection for the Hydroxy Group and the Amino Group?”,
Protective Groups in Organic Synthesis, 2nd Edition, T. W.
Greene and P. G. M. Wuts, Ed., John Wiley and Sons, Inc. 1991,
pp. 10-142, 309-405).

() BBBEAERTARRBARE 1 ELH4RT. BAKAE, TAK
X, 5-3 44 A Z-SO0,N (R*) C (=0) 0-R" &, Z~SO,NCO 43, A+ R"Z
FEXC A, FHAX QDA Y. EETUAEAREARBKHE
FGHFETHT. KAGRBEHEENOCHELRBTE FX. ZFX,
AR fK. AR, . ZLTR. L2-—RLRALREY. &
RELNE, RETULERGALTHAT, V=0, —FARXLE
FN-FHhGedk, REBRE—EA-100 £ 250°C KB A, Hkikk 0°C
ERABREALEA, R R L 20E, TARAERREGHRE.
B REWERE—HMK1 24 E—X, REK20904ZE5 0, RidRi
F093, TURAFHEREKHR LB,

B R#AE 6 MEX (la)bawegf s, EF Y. Y. YR Y
EVH—ARC-CONH,, AR¥HE, BREEZE, WAR-N(R"ZHX
Codtik) (ATHX(Ta2)RE), AT Y. Y. YR YVESH—
AR C-COH, ARER, BREETHE, WAR-N(R"ZHXC k&)

(A THX(Ta3)RE) . 145 (1ad) 94 & 2T a4
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(a) X 6-1 WK, FIX 6-2 44,
(b)#ot 628X BELLANEL, flivld. THRERTE
B A, 53K 6-3 444
(c) B 84S 4 &
(DRI DOER, MEZHBIELER, F3 X (1a2)d%;
(e) X (Ia2) oWt K M, 73X (1a3) o4,

HAB R BRE LA FEE T

(a) i) 4k 6-1 TRABRE AL | FHEFEHE&. X 6-1 oK
BT ABEFNLZHAT. KBERATAXHERIT, ALaLH L,
Hleit A, EROALET, Fa AN, 8844, S840
ARMNE, AESHEMT, Plod K P, —FEAERfvg Kk,
B p s B — R AE-100 £ 250°C KRB A, &L 0°CEHABENR
BA, BEpRLbR6h#E, TARAEKRREHZGERE. LEHE—&
M1aHE—X, REMR2054E5 0, RdELB68E, T
ARERERE KGR A FE., KBERETEHLT, ARLE, #
e ARH. SRR ARNLE, REZABRLAE, PRk, AES
MEFT, Pl KT8, 2KLE, RTERXRLRAY. AREEE—
fZAE-100 £ 250°C LA A, AL OCERDARENLEAA, 22
e R T, TARMERREGHEE. RO T —HEMNE 54 E
—X, K&K 2054 E5 08, RidRoBME, TRARAFESR
& 30-9:2:3

(b) - (d) FH(b). (c)F=(d) TREBASE 1 o 1b & S 347

(e) X (Ia2) oty KT LB LFM L L 3AT. KBAERA T
XHHAT, AR, FlE 8. AT Ra8eE, AR
e, Pl AR, AEASGENT, b KVE. L8, 0=
BE, K. WEAKHIARESY. AREBE—£A£-100 £ 250°C 63 B
A, KAEECCERABENREAR, B2 R LEMHE, TULAE
KA EGHYRE., REBR—FER L 244 E—X, KR 20942 5
B, R R B8, TURAIEX KGR LB,
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RAZ 6
NC Ho.NOC HoNOCGC
X \ v Yd
2 N s 2 N
Y“\\ S—r! YEUS N\ 1 YIN TNt
ANV vi J R Y3 4 R
v N Y9N ‘N
AR (E .
OH OH G
6-1 6-2 6-3
H,NOC HO,C
1 \ ]
2N\ 2/Y\
Ysy\ Y—g! Yin S—R!
3 . R 3 .
KR
R? R
1 /N N\ ,Z 1a/N N\ -
R \n/ /,S\\ R \”/ //S\\
O 00 o 00
la2 la3

BREAE T MEX (Ta2) ety h —#HH &5 k. X (Iad) s
BT A B AR 1 TR F EH &, X (Tad) S W 6G K BT A XA HAT,
ABAE, HlieAEH. S8, AALEXaAE AELY
BEHMF, Pl KPE. —FELAERPWASH. REEE—&AE-100
£ 250°C 9L E A, K&k 0°CEHRARENLEA, ERwELE
635, TRRAZKRXESHRE. REHR—&N 1524 E—-X, #£
#2054 E5 P, RidwRLBWiE, TARRAEEREKHR
FER., KEERZTAZHERS, ARLE, Aifth. S84
FREAFAE, REABLE, Flii, EESWHEMNT, Alsd K
VE., AKLE, RTEIALRESY. RERE—#H&E-100 £ 250°C
GEBH, KEE0CETAREGERA, 2R B0, TIL
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ERFRREZHRE. REWNA—BAESHE—K, £&MN 20 5
45086, RdwRlB0iE, TARAEERXE KGR EEN.
AT

Y. AGYA
Yz\ 1 Y2/\\ N
v I )R v A R
~ N
Y4 Y4
8
R R?
— N\ ,Z - N\ /Z
RS RS
O 0O o 0O
la4 la2

BE##E 8 MEX (Ta)aHeH &7k, AF Y. YL YR Y
EYHA—ARC-06, AP G EXFAWN, AZXE, BEELE, V1
RE-N(REZHXCxE) (AThHX(Tad)RE), FEFY. Y.
VYRYEVHA—AZC-OH ARFXE, BEEBZHE, WAR-N(R"RZ
HX C &) (A TFHX (Tab)RK&). e (1ab) 95 &R T
LA
(a) X 8-1 oWy ki, FHX 8-246MW;

(b) 64 8-2 BRI H#Y, F3HX 8-34eD;
(c) X (Iab) /A%t #) 4
(d) X, (1ab) o-P R P ARG LM, 32X (Ia6) oH.
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#HAZ 8
R%Q HO G40
XN \ v Ayl
2
ML \j: H—R! YRS N\>_R1 Y?l/\\IN\>_R1
Y3\Y/ N Y3\ P N 'f%*)" Y3\ P N
) A Ya T Ya
G G G
8-1 8-2 8-3
9 Y. ch)\/"\
) N Y2A
i T >R’ Ve I '
Y3 a~N . ~y4 N
—_— Y =&Y
2
R \ Az
N N Z Rja/ (N3
1a~ ~o”
R E O’/S\b \g/ d/\b
1a6
a5
FARBETBHEE BRI E T,

QA FRAC JLAGFRKS-1TRBL AL AT &,
A 81 e Py EIRANTREALAARBERAAR GG RKEREL
Z 47 (“Protection of Phenols”, Protective Groups in Organic
Synthesis, 2nd Edition, T. W. Greene and P. G. M. Wuts, Ed.,
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John Wiley and Sons, Inc. 1991, pp. 143-174). #ld», Tl
HOWGEMNF, Hlk, LEIX-ATKR, ¥X8-1REHARTH/
KB MBR AR, HleR L AR EAE. RERE—#E-100 £ 250°C
GERA, KLE0CERARENERA, TR LRHE, T
ARAFRKAEHGRE. REHRA—FKL2HE—X, H£EK205
HE50H, FidwRLeR6E, TARAZERZKOREER. K
BERTAEHRT, ERBUHGALET, Pl TRARMH. TR
LEEEG, R EA BV M 694 £ T, 4 Je DMSO. DMF 3 HMPA.
B R iR —#A-100 £ 250°C 9L AN, itk 0°C EHRBEHE
BN, 22eflbBeiE, TARAEKXESHERE. RENR—&
M1 E—K, KEMK2054E5 0K, RiddRLR6E, TIA
KA EHEREKG R A .

(b) X, 8-2 AWM HEY TRAERBAFRRAAN Lot KR EHFHE
T % 3t 47 (“Protection of Phenols”, Protective Groups in
Organic Synthesis, 2nd Edition, T. W. Greene and P. G. M.
Wuts, Ed., John Wiley and Sons, Inc. 1991, pp. 143-174).

(c) X (1a5) A M g4l & T A B B AAR 1 # 1b Fr & AT,

(A BPEAAGERTARBARBRBEAAR SO RERALL
# 47 (“Protection of Phenols”, Protective Groups in Organic
Synthesis, 2nd Edition, T. W. Greene and P. G. M. Wuts, Ed.,
John Wiley and Sons, Inc. 1991, pp. 143-174).

A AE 9 FiE, XA R F Y. YA YR YESA—
AR C-SONH,, A RER, BREZHA, WARN(R*ZHXCr 5E)
(A TFTHX (Ia8) Kk )—— TAMK (Ta) AHHE&—— R T Y. Y.
Y #= Y' £V H—A% C-SO,NHtBu, A Z%%, BRELHK, W&R"N
(R“ZHXC. %A (ATHKXTan)Kk) . X (Ia?)EHT VA
BEAE 1A b HEFERE. BRPAAGEMTABL KHFRFE A
AR Bty K E47 4 L L 347 (Quan, Mini L. ; E1lis, Christopher
D.: Liauw, Ann Y. ; Alexander, Richard S.; Knabb, Robert M.
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% J. Med. Chem., 1999, 42, 2760-2773).

A9
O
A( o HN-§=0
HN-§=0 ARAY
V! Ty g
YZ\’\ N Y3 - R
e e
R
R2
R? N__N._Z
| R‘Ia/ \S/
R1a/N\IrN\/’S\\,Z j(;/ 0’/\\0
000 1a8

la7

RREAE 10 MEX (Tla)oHe R &7 &, AT Y. Y. Y'Y
£ VA —ARZ C-NHSO.R”, A Z¥ KA, BRELHE, R'R Colnk, W
ERN(RZHXKC. L) (ATHX(Ta9)RKK) .

A 10

2\Y
\__pt 2\Y
\L - I IR’ R1%50,-X

ER Y4

—

10-1 10-2
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Ho_N{-|1 R%-l:gf N
R™ y2 08N T S—r
I \>——R1 Y3 -
Y PN ~y¥ N
4 .
2
N 2
¢ R g
10-3 0 00
a9

o4 (1a9) 894 &3 2 TR @4
(a) X 10-1 A-HegZE R, FEHX 10-2 £&;

(b) e84 10-2 RA W BB, FH X 10-3 4%4;
(c) X (1a9) 440 65 £ ..

FABBEY B EBLRBHE LT,

(a) P4k 10-1 TRBLAE 1 R F HHE&. HEAHERTA
BROAAR | AR A RAT.

(b) 424 10-2 RAHBHBATABLEARBAAR SR
4 A L %47 (“Protection for the Hydroxy Group and the
Amino Group”, Protective Groups in Organic Synthesis, 2nd
Edition, T. W. Greene and P. G. M. Wuts, Ed., John Wiley and
Sons, Inc. 1991, pp. 117-118, 379-384).

(c) X (1a9) BBLMRAL A4 89 £ R T A B R AAR 1 H 1b FTE bt it
7.

BR#AZ 11 AEX (Tla)adeH &7k, AT Y. V. V&Y
EYVH—ARZC-NHC(=0)N(R’) (R"), A RF X, BRELE, ¥ & R*-N
(RUZHHXC HA) (ATHX(Tal0)K&) . 4464 (1al0) 84
R ETACL:

(a) X 11-1 (10-2)&HeiRER, FHKX 11-2 69,
(b) X (1a10) ft&-4 & & ..
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BB RE BRI ELT,

(a) TRABRB L LZHAL 10 A PRIEK 11-1 (10-2) AF4&
BRERAE (BFAheed) &4# (Satchell and Satchell, Chen.
Soc. Rev., 1975, 4, 231-250). £ B3, ZRETRAAEELY
BNV BN P AT, #le—RKFH. THF. XXTPX. RERE—#
A£-100 £ 250°C LM A, KAAECCENABENREA, 284
RbZW%, TARAERAXEHHEE. AW —KNK 1 545 —
X, RBER 2004 E5 K, RdpRLH0E, TURAEEXE
K 69 B R B ).

(b) X (1a10) BEBEMGAS B G ERTABER AL 1 = 1b X £H#
#47.

wAE 11
R4
4 Ra—Nl
N Ra*N'R N'\1‘
YZ/\ O 1
VADI S I o O N
~

11-1(10-2)

bR AAA S 12-2 TRABSAE 12 FEF HH & PRk 12-1
TABIAE 1 F 1b EFERE. TRAEBTUAE GG 854
T#AT, Pl BEARNGAET, #lofoBORRemaeN, £
BYHEHE, Pl PB. L8, LRLUEX THF. 32 EE28E, R
BAEBRKEEHTHAT, FEBGAET, FofLARTR. RERE
—#AE-100 £ 250°C LA, AL 0C ERMARENLEN, {2
R REZWE, TARREKREGHRE. REHR—HM 1 54
EF—X, K&K 20454 E5 I, R WX LL6iE, TUAKAEE
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ERE & V- 958 0
AR 12
Br
AP \ i

N
Yin N M
Y3\ — N>_ R Y3\ P >_R

Y4 y; N
N3 NHZ

121 12-2

A9, PRARASY 13-2 TABT AR 13 X F W&, FH4k
13-1 TRRBE AR 1 FIEFTERE. EREAETRBIRALEL 1 iR
F kAT,

wAE 13
Bl’\ H
1
Yz/\ \INC)? Yzl\/\Y\j:N H,
Yo, & 3
OH OH
131 13-2

PRS- H 14-3 TAB L RAR 14 A FEHE&. THRAK 14-1
TRBREAE | MR FEWNE. ARAERTRAERER 1| X {42
7. A4 14-2 REA G BB TRE T KABRBRAAR ot XK 347
A L E 347 (“Protection for the Hydroxy Group and the Amino

Group”, Protective Groups in Organic Synthesis, 2nd Edition,
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T. W. Greene and P. G. M. Wuts, Ed., John Wiley and Sons,
Inc. 1991, pp. 117-118, 379-384).

R 14
HoN (N
N N o
LSRN RN YN Yy—R! R™ v N
>—R 3 >—R Y 1
Y3\ < N Y \Y/ N é' \>-—R
\ E R s R'°50,-X YSyZN
O_ _R! O._R’ o R
T T Y
141 14-2 14-3 (0}

¥ e k444 15-6 Fo 15-7 TR B RAE 16 X F E4E&. TR
KX 15-1 AP AEAKRLE., ARBRE—&E-100 £ 250°C &L H
A, KEEOCENAREGEEA, EIRLENE, TARAL
BREHHRE., RENE —FA—DIH>4E—R, K&K 3 I E
5K, AR bTtyiE, TUARAEEIEKRKGRALERE., Bm, 7T
AEBRGAEALET, Hldeubse, k. K, NN-ZFRER®E.
CH:C (=0) ONa &, Nal,P0,, EHRXREABRGALT, #lB. LB
MER, ¥Rk 15-2 AKX 15-3 1,3-— Mo, L L.
L L’ imt iR rmTaE. C.ooh AR CL A CLREAL.
A C s a, AA, A CLRE&RC. A TEBA C.XFR
K AFAAASG L. LA UEAATAEEEA-RBERLA 3 X 4
ARG EIREE, AP —ARBA (FRAEYG) RETTRAREART
KA. EASHRBEEEENGIEKR. &5, DMSO. DMF. ¥ XX T
B, REBE—&E-100 £ 250°C LB A, KkA 0°C ERMARE
HERAA, EipElEdiE, TARAIRAXESORE. LEHN
— M — P E—AR, KEKR6DPHE 14X, RIELE60E,
TARRAEBXEKGREME, TAERIZAEESGRBEEEA
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MAELET, Pl —RFr. XX DMF, ¥ LEHFAHESY 15-4 F 15-5
A RAH L, $lde POCI3. SOC12 XK Vilsmeier 4% (Laue T. ;
Plagens A., Eds. ; NAMED ORGANIC REACTIONS, Wiley & Sons: New
York, 1998, pp 258-262), % X 15-6 #/K 15-7 &t&¥. A
o B — R AE-100 £ 250°C EH A, L#E 0°CERARENEENA,
B2 RbBtgE, TARAERRXESZHEE. REFHR—&KMNK 1
A E—KR, KAMR20904E5 0, RIwRL20#E, TREA
FHEXE KGR SN,
AAZ 15

OEt )
OQN/\C[)]/ ok o.NW\[(NHQ

15-1 NH4*

L2
2 2
15-3 LN N2 L N0z
L3

Y

N~ 0 LY °N” o
2, AcOH, H,O H H
15-4 15-5
L L3
POCI;, ) LA -NO; LA~ NO2
| w5
L3 N7 i LT N7 al
15-6 15-7

BRE#HAEZ 16 BEX (DS EF*, LA PRENL ARZX
A BEFZE WANIATHX (Tall) K £ ), ## 4 F R Z NHC (=0) R
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(RPRCHE), AR¥XE, BRECZHE, WANH (AT HX (Ial2)
R&), EPRAZNESO) R (RUZC ), AZ¥XH4 BAE
ZHk, VAN (2T dhX (Tal3)K%&) .

4% (Tall). (I1al2)#=(Tal3) & # &L Tl a4
(a) X 16-1 2-7){E-W 6 2-REAF Ikt X 2- KA KSR 4
&, 53X (Iall)44;

(b) X, (Tal1) &4 s E A, 33 X (1a12) LA %;
(c) X (Tall) & #m ey s BkiL, 132X (1a13) 444,

HBABRBETHREAKBIGEE LT,

(a) ER REHER T, 4% 16-1 (2-7) TR@E HE %6937
A7) 6 BB SRAL 2 R R Ik Rk b 3R, 73 X (Tall) o490,
ELRAH OERLR (HlBAR) . KREARPB-KEATRE.
EAWEM K a %k (THF). ¥8. L&, LH. K. —FHA 78
Be¥. ZBAETAEL 0°CERERAPHEIARE. KATREER
mETHATY 1 4 E 120 B, 4k 10 548 £ 72 I H.

(b) EmHAET, Pl CEIRR, X (lall)bsHTIkE 8
FE R, Bl A EmBby. BRE. £4 WA EEEEM I THF. DMF
RFE. RETAELY 0°C 24 ABRETHITY 1 24 % 120 W,
$it 10 54 £ 48 B,

(C)EBHALT, Pl = ChIEARR, X (Tall)HE4HETRE
BBALH B E, Bl Rasbn. M. EGGAREREN G-
FFPE. THF. DMF R¥. KA TUAEY 0°C 249G ARETHAY 1
448 £ 120 B, K% 10 940 £ 48
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AAE 16
34 5 L >NH R
i R? i R2 i R2
HN_N...Z HN_N...Z \
T8 s HN. N.g-Z
0 O O O 120 00
16-1(2-7) la la
O
3 A\
Y\YJ N
R2
HNTNs‘:Z
0 60

B pimAe 17 X (DAemeg# &5 %, LF R'Z RNH (R"
RCh), AR¥XE BARLE, WAOXR-N(R*ZHXC.,
RA) (RATdHX (Tald)) RE), L ¥ RAZR)NR®Z Ca A ),
AREE BREZHA, WROXR*N(RZHKCHE) (ATH
A (Ials) R k) .

.69 (1a14) o (1a15) W H L& X R TR O 4
(a) X 17-1 &t 2-RE X R R 2- KA Kbt KA R, &
3 X (Ial4)tb4-; ‘

(b) X (Ial4) &g i, FH KX (Ials5) 4.

BABRETEE LRI EST.

(a) X 17-1 P TAZHE FRAAREBUSVWHARE, MEA
ot T HERR, 75X (Ia14)44% (Y. Abe, H. Kayakiri,
S. Satoh ¥, J. Med. Chem. 1998, 41, 4062). #l4s, H—¥F K
B AZH AT, EREWEHEER T, #lde THF. THEXE(Hl 7 8),
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AHERELH 100°C T, HEMY 30 24 % 48 I W, KRR Tk
XHRST, EREAQGALET, £4 0°C ERHARET, HREMY 30
24F £ 48 B,

(b) TAEHK X Tald OB AELHRAALHE, ABRHAL
T, #lde—FRm A RAMLE(LDA) . £ (Nall) RR T E4, EAR
VA o, e W8 = bk (HMPT) . THF %X DMF, A% 0°C £4
100°C F, WA 5 54F £4 48 .

A 17
s N
r ~ ——
Y n/Y\l[ NH2 Y?'/Y\" NH
Y3. 4 Y3 g
Y ~NH MeNCS Y* NH R16X
R? 3 R?
R1a'N\n,N.§;Z R12N\’rN’§:Z
o 06© 5 o 69 |
17-1(2-7) 17-2
YIS yv2 %N R
3 >N 3 ] °
Y‘y“\[N R . Y\y‘IN R
R16x
RZ RZ
NoN.o.Z NoN.o.Z
R1a \n/ § R1a \"/ .S.‘~
o 09 o 6%

BRp#E 18 MEX (DEHHE T %, AP REZRS(R°E
Coedtdh), ARERYE, BREZHE, VRZOKXR-N(R"ZHXC.K
X)) (RATHX (TalT)Kk) .

A (1al7) g4 &I TR &4
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(a) X, 18-1 Lo td 2-REF ke R 2- KA R LK, 7
# X, (Ial6) 4-4;
(b) X, (Ial6) AW eyt iit, FEX (Ial?) 9.

BABRET BE BB ELT.

(a) X, 18-1 A B TAZ I 5RAREEMN AN G, Fld 1, 1-
A S Aok R = (2-wA) AREE KR, F3 X (Ial6) s (V.
Abe, H. Kayakiri, S. Satoh ¥, J. Med. Chem. 1998, 41, 4062).
Blde, BB TAXKHIT, EREBEREMN T, #l THF, —RKFRK
B (i), AAFRESH 100°C T, HEMKEY 30 54 £ 48 4
B. RAERTRARHRT, ERARGAELET, AL 0CETRRE
F, sEMY 30 24 E 48 IH,

(b) TR HH X (Ial6) A AELHRARLE, EBGHLE
F, #Hliegmsr. @A RALE (LDA) . A4t (Nall) R T 847,
AR FERERN T, HldexF A =8E HMPT). THF X DMF, £%
0°C £45 100°C T, BEM% 5 54 545 48 /.

A2 18
H A 18
Y. v '-N_ R
1 2 AN N
V3. 4 Y?
Y4 NH R18x
b &ia
R? R’
g2 e NgNg2
o 00

oA 19 Br 7, X 19-3 (1-5) AW TR XA 4 &, £ X 19-1
A X 19-2 BRRGERSHE R, £H X 19-3 1-FEFH %4
o, X19-1 A HTRBEIHEECET EER. X 19-2 L&D
AR CUABELNTESRLR, Fli. & B B ZATHER
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ak, FHABAE HTFTERBALRXRERMREHA.

wAE 19
G19
1
@\/\ Y2¢Y N
YZ/Y 19-2 N I R
e -
Y4
G=3 % K H
19-1 #Hldo g% .OTs, OH

H% F, Br, |, X B(OH),

BHEEETAEBRYALET. EREEEENFIAT. KEHERH
Wk BEFRRTHRLEEIRLEEG ALY, BULY. ZRER AL
W, Pl EAH. DALY, TEHA. L8HA. RTEHF. RRHA.
BB, SHARENRY, IF K FlZCEk =Tk —5FA
KTk, 2,6-—FEBR, RRA-FRARR. HEGREREE
FeEERBRTE FX PR A-R/F. MEAE s, —47
2. 1,2-=4.T%. WEkh, . —FRFEE OMF). 1,4-=7%
. —F R EBH(ODMS0). 1, 3-=FH-2-kix@, 1-FH-2-s% i
X LAY, RAEEE—&E-100 £ 250°C #55EE A, Ktk 0°C
£ 150°CHERA, ERpRLEGE, TARAZKIELZHRE,
BRI —FA 1 54288, KER2054E1H, RdR4ER
63k, TAXRAEERERGRLEE., & T, TAEELSGREAHN
BAELET, BRXKECEHTATERRAXBELEIGERLTRK
19-1 ee 5 X 192 4B R B, £RX 19-3 456% (Lan, P. Y.
S.: Clark, C. G.; Saubern, S; Adams, J; Winters, M. P.; Chan,
D. M. T. ; Combs, A., Tetrahedron Lett., 1998, 39, 2941-2944.,
Kiyomori, A. ; Marcoux, J. ; Buchwald, S. L., TetrahedronLett.,
1999, 40, 2657-2660., Lam, P. Y. S.; Deudon, S.; Averill,
K. M. ; Li, R.; He, M. Y.; DeShong, P.; Clark, C. G., J. Am.
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Chem. Soc., 2000, 122, 7600-7601., Collman, J. P.; Zhong,
M., Org. Lett., 2000, 2, 1233-1236). & & LB ELAH it
BEFARTO (ZXK) £ SAX(EZEXB)E£01). 40). LEBRA
(I). #4H Q). L4AHAD) . #Ae4HAT). 8RR (D). ZRTHR
F(ID). TE&4A(1D). #4410 . FME 1), #4448 (11). 8t
A (11 R=RA T &R (11).

Yo R A2 20 Bf R, X 1-5 R le-4 Lo HHH & RETAE4E:
(a) X, 20-1 1044 &5 BEAL;
(b) X, 20-2 144 ¥ K Jf ok vk R ok o JF b BT IR 3R AL, 53] X 20-3 4b4
.

A2 20
H

vl NH v! N. _R! A
YOS ST NN g
YiL_” 3. ) Vi -

~YASNH YNy Sy N
. NH
; R4t : Ak ié
R0 R20 R

20-1 (1-3 £ 1e-3) 20-2 20-3 (1-5 X, 1e4)

R2°=0H, OC(O)R', NP

HFABEBEYRE ARG E T,

(QEBREWBRERNTY, EAXXABBENI/XENHNGELT,
X 20-1 (1-3 X le-) oW EELHBANRE, FHKX 20-2
e, ELHBMAFNCERLRIRTRR. RAER. BF (HLR
BF. St TERET. XWEAE. JFHEEF) . TR (HlePRitidtd,
Bl TP . SRS BEN (Hlom it A BE R . 3R =KL 3R
BREBER. BHER-AELR-EER) . FEARIRAZRY (AXT
BER) . 2FABZR (Hek X AERALESY). RPE=ZAE (4
WRTBRZLE) F. EEHREEREMNCGELRRTE. FX =
FRAZRR, AR, KPR, 1,2-—8L%. wa%% (THF).
Z WA FEE (DMF) . 1,4- =<8k, — VX B (DMSO) L4,
ELNBEMNEFTATRERGARE, OEERAR T _ROLAZ B K
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(DCC). —FARABE—F 8 (DIPC). 1-ZA-3-3-—FREGE)H =
B R (WSC)., EH=wb-1-REL = (ZFHL) XA E (BOP).
— ¥ 58 & &4 (DPPA) . N-[ (1H-1, 2, 3-¥ 5 =nd-1-K & K) (=7
X)) EFH]-N-FH methanaminium >~ A58 3 (HBTU). w ¥ X &K
PRk~ RARE(TFFH) . 2= (-®“BERLD]IBEABHRE
(PyBroP) . & (2- & A& -1, 3-=& = 5z -3- 3 ) K B B & (BOP-C1) .
(1H-1,2,3- %= -1- XA A& X)) [Z -2 KD I H - AHRE
(PyBOP) % . # 4 #HEmAl AR T 1H-1,2,3-XHf =4-1-%
(HOBt). 3H-[1, 2, 3] == [4, 5-b]wk*¥-3-58 (HOAt). N,N-=F %
—4-wke i (DMAP) % . REZETEAE-100 £ 250°C $5E B A, 4k
EO0CEUABREMNERA, EALRLE6E, TARAZRKIES
s, RAENR—&MNM 1 24 EILK, HEM 30 44 £ 48 )i,
it R bE20iE, TURAZERE KGR N EF.

(b) AW HELT, FEX 20-2 BREALA-3E T L3R4 & B K IF
wk wd X ok ok jf ket 3% (Bashir, M. ; Kingston, D. G. I.; Carman,
R. J.: Van Tassell, R. L. ; Wilkins, T. D., Heterocycles, 1987,
26, 2877-2886). #iktgmplioikt BERARTHRELEE XA LEEN A
fiLd. BB, Al aLs. Ak, ARLE. TE
B, LEA. RTEY. BBAXER, EREEREMNT. K&
BEaBBHERNaeEarRTR. 8. L& . wakH(THF). X,
WE, ZFE. KPR, LoBAAREYM. RARE—&E-100
F 250°C LB A, %A 0°C £ T0°C LB A, (2R R R04%,
TAFRAERKREGHHEE. RENRA—&A1DHES X, KENMRS
PHE2XR, RidpRsEegE, TRARAZERE KGR LA,

e AR 21 T, BT AHE X 21-2 (1-4 & le—4) T RS,
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A2 21
1
vi S Nz 2N
Ya . él \>_R1
Sy ONH SN
0
+
H’U\R‘
R 21 _ s 21
R?' = OH NP R

214 p= [ 212
(1-3 & te-3) gﬁfgg%ﬂgoc{tgﬁaoc (14 3 1e4)

TRERBEWREMNT, EARRARYAET, X 21-1 44
YRELGBAE, FAFRAFEAE. MG, BFRABTIAMBE, B,
B4, RiLR. . FHR_EAE, wLESE, SEALE SER
BF EACHIRAL, R R ok X okok Lo 3R, 480 K5 WP A
GEEARRTVE. 8. K. X, FEX. —_¥ X, X (mesitylene).
ARofX. AR —fFR. 1,2-—RCk. WA %% (THF). =¥
XA TR (DME), 1,4-=v&3. —FEAEH (DMSO) X AL R4W. RE
3 BT AAE-100 £ 250°C A B A, L L 0°C EWMARENLEA,
e R R bBthit, TRARAFRRESHBE. RAENE KK 1
S5 EILK, REM 30 4 E 48 B, Rd RS E6E, TAK
A E R E KGR E.

f B, AXBGX (I1) FEREFERESR LA B T hd i K40
BEAAR S & fER7 E#ME&.

A

v& N
Al

B
\
W

P
an

BB #A2 22 MEX (1D EHEF &5 &,
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AAZ 22
H,N
g Yd__NO
SR o
Y'Z'/Y\INoz 22.0 P v \Y“’ NH 55},%
Ya\ “ A
Y X 8
221 W,
X=8 & 3 H ‘ 22-2
#l4o 5 & OTs, OMs; $£i% F & CI
1 1
. e
Ya\ < Y3\ » N
Y* A AL ve o
A B
W. w.
“Ph P
22-3 I

X(IDASHTRERERE 1 HEMMEG TELALEH 22-1

(1-1) # &.
B, AZPEXTIDFAREFENAYTABIRXHARIAK

AR St BH AT E W&

(111)

B R a4z 23 MR X (I1D) &M & 5 &7 %,

AL 23
Y!__NH H
e 'o0d
Yo 4* Y3 -
Y NN Sy
Ay B A
W B
P Weoe
234 (223)
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X (I1D) 4ea-TAE R 5 A 20 fr& s e TLRAEH 23-1
(22-3) ¥ &

B4, TRRAXEHX (D AHGEFRERLTEAL L
F x84, #lde: (1) Grimmett, M. R. Imidazoles and Their Benzo
Derivatives: (iii) Synthesis and Applications.
Comprehensive Heterocyclic Chemistry, Kevin T. Potts, Eds. ;
Pergamon Press Ltd. : Oxford, UK, 1984; Vol. 5, pp 457-498;
(2) Grimmett, M. R. Imidazoles. Comprehensive Heterocyclic
Chemistry II, Ichiro Shinkai, Eds.; Elsevier Science Ltd. :
Oxford, UK, 1996; Vol. 3, pp 77-220.

TRARAEZXELHX (1) bH ek e 34 TRBE Lo ik
4%, #l4e: Townsend L. B.; Wise D. S. Bicyclo 5-6 Systenms:
Three Heteroatoms 2:1. Comprehensive Heterocyclic Chemistry
II, Christopher A. Ramsden, Eds.; Elsevier Science Ltd.:
Oxford, UK, 1996; Vol. 7, pp 283-349. .

BH 1-1. 1-8, 1-9, 1a-2. 1d-3. 1d-4. 1d-5. 1d-6. 1f-0.
9-2. 5-4. 15-1. 15-3. 22-0 AR RA AR Cm XL ETH
ALY, RETRAEBAABBERAR Gt L 44,

AKX WA QEREERCONESY, ZFREH—AFEL, CNFH
FRA)HFIFGARE, B, —AXSARTFHETREIREHERH
FARRERLNGETFREIFREBNRTIRYE. TALESELALAL
sHrREEFG LA AEA. & & A & AFANRET, &
4= 2. °H. C. MC. “N. 0. 0. *P. ¥P. *S. "F = *Cl. &
ALt Rtath/ AL R TFHL AL ALY, LaKE
WA RS I ENRER B FETEIOARETAKAN
BH. FRREEFRTHRALALSY. HleSABHREE (4
4 °H Fo C) WG ARETA T HHF/XAD AR FRLTE. . B °H
AFgk-14. B UC AAEFARNKEY, BACNELAAPER. @
M, R EEGRAEERR, P, B H, BT REE TR E F T
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BT EGER, Pl KEAAFRRAIRTHNETER, BREFEY
AT TRRALLEY, FEEFFLCHAZXAX (DUEBAL T KRGS —
BRTRAIHHE, EHFERREER/RTELEANL HEH AT
I, AZHFAGREEFREHANREEREE/HRITGEA.
AEX R OLIEHRHGEY (1) G R X.
XEALRAUCYRBERBFZLETESHLFNEET. X (1)
HEBEBFETRELSHAFHAE T TRASFERABEAHE, Hlik
RSB ERFHAENELHRLEEIRLEE (A, 4. i)
ﬁ‘J’é’LiL%#Jéi%ﬂS%ﬁ*ﬁ.i%%ﬁﬂ%ﬁl‘1’4’%%, A AE N 4= T
. AR CNNRAME.
RTHEREGEALAX (DS NEFETESHEME LS
BALBRFEBMBRE. BLAGEFETEZGME TR gAML,
Bl oRoh, AR, JER. MER. FLB(Bp N-FEA-2-XT ).
AFE (P NN-ZFRC=B) . ek, — 8k (F_L8KE). L
R, BAER. HER. K. BF%. B VR (P N-FEAEEE) .
WMBH. Bk (FFLBME) . BR%. £4FH. BER. w9 F. 2
AR, BEAR. HARFATZE (F tris A= (BTR)RATR).
B ETABEFRLLHE.
XEALXALSBABBELLSY, L wE, ENESEE&#H LN
EAMRAER S #FRF 6 H.
ATFHEBEALZPX (DA BHEFETESGBRMREN
BRAEBRLFENBE R EGRYE, LR LA EFLETRSHNE T
&, Plefitdh. B, by, SR BARESARAYL. B8
E3mXBRE. LRE LRE HERLIIBIXTERYE BAog
EXB oA, FHBE, EX&% FLRE. FHBESE BA
B, XVRE 7R gl X88d S9XERE O
ZEBE RAREBY. LaBBEE (B 1,2-2_#8E). estolate
(Bp ABABEE) . gluceptate (PR AEKRL) . HHBERA,
3-FK-2-EV&3¥%. xionofoate (B 1-BA-2-KWEHt) . £
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BB ( 2-2RALaBE). BEE (I -_8E) .
2-naphsylate (FP A& %) . #IKRE. ek, Hmmagid,
ramE. LERE ABEmE HARRE Lisd AMERE.
napadisylate. nicatinate. E¥ L BEREL. K&k #ELLKH
B, BRE. CEBE. MRE ZRiE HRE SE_TFREH
ik (F 1, 0-BFE-R(2-2E-3-ZFRAL)) . KhoRLT
BAFRILHE.

AAZXMGEBARAEX (RS DHO LB TR (LARFTRY
W) . RK(DASHGEDHAZLUENT LY, CEEVRATED
HiawmX (1) BALSY. Bhms, X)Lkt oik
BEEFLDIVEEFE FlALLEFEPRLARKZEHLE X
(D) BHsH. #lie, ATHRAEIHGX (DRESHGEBTA,
EPB3HNEREANE, LAV ARXRBLAOIERE, SLPV
TRAE-AGQKEREN, RALBRITHRY. SAA LA VROEEL
B, TARNEE8F & (ETAMARXRR) . REGELH L2094
WRERE, Pl CRE. ARE. TERES. 79 S LARVaEEAN,
AHHAETAEINHE, BI5BREARTENLY (Fled RBEALT
EEOWRE, HUZEAABRARTETEY (Fl e RBEARXA TR
FrEW) .

4 K Z AKX (1) 449 T 2L & R M L4 ot {melﬁA% Xk
B L OEELLNGERA.

B, X (I)4&4PhEL COX-2 #h# b NSAID AR 2%, RMT
vAk 3| & A Ry 5 T BOR.

e, KEXPEHEZGWAAY, ATHFRE. ERBRELY X,
i, BE. BXY R, #AZRWEER. BE. RF, 2446
SXEFAARXEGRN (D FEXEFERAES KL EHF COX-2 HEH
NSAID REMMGHFETEIHEAR G5 ETELGHA.

TAAFESERAERLPHESHFe—FREFLELET RS, &
B COX-2 #HH. COX-1 FHRIFEFH NSAID. WA X, Kigk
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. KA. BFKREN. AREPERERRY X XE .

5 COX-2 #4H NSAID AR NAA THRERETERPXT
¥ . COX-2 #Hp NSAID o4 4 2 R £4F#]. celecoxib. rofecoxib
#» valdecoxib.

E2EAAX (DA WAAKARIIRE B, RAERHM. & EP,
SHRBERMGER, ki, XL TRAELRA. XM, AL
HNE, RTEEZREEPORAIBIAETE, LERA. THARESY
AT AGER FAH, RREE LR ERE.

A EWRG S &

R Sh R

KR EP ke B4 4R Z:

K & EP1. 2. 3 #» 4 S4REARER Y (HEK293) Al 2 PO T K

ik

Wit B A B4R B (PCR), A K & B 3 Mg cDNA L& (Clontech)
%% kK & EP1. 2. 3= 4 K 4kth cDNA L.

$: 8B Journal of Biological Chemistry, Vol. 271, No. 39,
pp 23642-23645 Fr&E ik, AKK EPL. 2. 3 fv 4 ARG REHAK
#5858 Mo 45 e A BE RS B 4a e (HEK293) .

B3R5 695 &

A 37°CTF, £45%CO, 8 MBEA T, £ EPL. 2, 344K
4 ¥ & Dulbecco K Eagle 3F5#E T, X4 A 10%8 4 o iF.
100U/ml ¥ % %. 100pg/nl 4% F4= 600ug/ml G418 (#H3EFA).

£TROGHNE, AAKBREEFEKPBS)KEmMIE, £400 x g
TES 5 4. BERRITMAAAC)H PBS &%, A ¥4 4 1oM
Pefabloc ( 4-(2-& A &) ¥ 58 & (AEBSF) ) . 10uM B & — Ak
(Phosphoramidon) . 1puM R &4 A A, 10uM FEb% & Bdr 5l
(Elastatinal) . 100pM # % @& (Antipain) . ¥ AL =@
RAEBREER, FEALE 0. RE¥@MBRBEHAE 45,000 x g T
s 30 o4, WEREFREFAENZE P& (10nM 2-5HK T5&
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& (MES) -KOH, 1mM Z =Fcv9 Z % (EDTA), 10mM MgCl., pH 6.0) ¥,
i1t Bradford M Z &K G MK B (Bio-Rad M2 k). KZEHEHE
HAE-B80CAAY, AERMTLEENZ.

LoRZ ik

L SR

(CH]-PGE, BL AR EZRETHNARARERSH FHATE: 10nM
MES/KOH (pH 6. 0), 10mMMgC1,, 1mM EDTA, 1nM [°H]-PGE, (Amersham
TRK431, 164Ci/mmol), 2-10ug %k B EHF4®&a R ( K& EP1. 2.
3 #= 4/HEK293 #: 3 4k ) FefbiXAL4% (£ 96 LR &I -F 4 T 65 S M
A 0.1ml). AEBRTERF 60 24, REBIRBH AR S A EILE
(Printed Filtermat B, 1205-404, # 44, REFE, X1 102
x 258mm, Wallac Inc., FREZAL 0.2%BLHREET), 2 HLLEELEH
Fods B 69 A ST EAK. BHERBARZE R E, HAARKRAETHS
(1205 Betaplate™ M Z 5 & B L4465 G ["H]-PGE.. i HE&o#H
EXAEELSSEHFFREsZ E, FRHPHLE AL I0OPMPGE ¥4
A TR e,

K & EP, 3 4K &5 cAMP R 2

£4H 10% FCS #= 600ug/ml geneticin #5 DMEM 4tk kX X

- & EP, % 4k69 HEK293 @ fe (rEP, 2afe) . X T % rEP. wle, WA

A, £ Tocn’ B bW amen 10nl B8 HE % 4 &K (PBS) k. &
W mA % 10nl PBS, AFRTREF 20 5-4. BB BIKEKXK EP,
e, F£ 300g THS 4 404, WahBFRESFELA PR DMEM
b @ Eh 5x10° MM /nl. £ PCR XK E ¥ mie (70ul) 5 70ul DMEM
(EAPMHLE) B, BEH£4A 2oM IBMX (PDE ##1#). 1nM PGE,
FaftiX A%, £ 37°C TiRH 10 24k, A ARMBEHRBE L 100°C Tiw
# 10 04F, A REBIE. R AGESF, AM SPA cAMP EH &
(Amersham) ® Z R N %AW ¥ &5 cAMP KA.

% X#: EBur. J. Pharmacol. 340 (1997) 227-241

ARk
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i L ER 56 K AR e % T A

Bk 4 A% SD X & (Japan SLC) BAd A, BiABAEHAL-A
LER. 1ml 1% w/v &K A%k, Zushikagaku) FFREIH. EA
LEKRERE 5.5 PMNZo 0 X448% (Inl 0. 1%FREHEX
/100g &) . EAXLERESE 4.5.6.5 F 7.5 D rH| A A& &3 (Ugo
Basile) B AL M H, 17 5 B ag LA,

£ % X #: Randall L. 0. & Selitto I. J., Arch. Int.
Pharmacodyn. 111, 409-419, 1957

WA E B, (PGE) #Fo9 X & #ma it &

¥ #p 4 B# SD X% (Japan SLC) B4 A, #d@XALENR
S5 M iE 44 100ng PGE, #9 5% DMSO/ 3K (100pl) # F R L 4. 4%
A2 PGE, 2 4137 15 & 5 4 1 3h 4 2 IR X & # Bk A L A 4K (po: 0. 1%
WHhS%E, iv: 10% DMSO/#EK) K4EEXAEH. HFXAXEALABX
BALE (UgoBasile) W BHAZEAN, #HHAHRBNEXRGEEN.
A PGE, 286 15 24 R AKMEEHBRR(F), T HB=IE G LAL.

£ L #k: Hargreaves K. ¥, Pain 32, 77-88, 1988

£ F X LAHEH) P4 460 X % LA i el st EP4 4k bat EPLL 2
Fo 3 ZAREA L FHFESHE.

ARLEFEFRBTATE I TRHEGALERGLESY, £
7 EDso {45 60mg/kg A TF.

AEZPEX (D FEAXLEFERSGRENLESHTALH R, BE
SN ERBFERNFALDIDLYE. —Khs, ZELEHRTRBFAL
HEHEM 0. Img £ 3000mg, #ik Img £ 500mg, X TALE B XA
EFHERIANTLTF, RIXEEHELFERLEN, ARATIERE
BERELSRA. EFTHERKARATGREL R, X8, #)
W F 5 X ERLGERY, RTHEM 0.0lng £ 10ng # ke
WERXAHEART.

AERARADTAEBLER AL HFETHEXSEAIHEFEHN
BAoR LBz Y, XELLETARENEX M ZHAT. £
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Kms, HHEGEALPREAMNTAASHARAGHBELH, LIELH,
CMTAEE#HHEFETESHEREEAREESFRA A BEMN. &,
Bai., mEM. M. REMN. BN HFN. BA. KEAMN. K
F. HA. M, KEHN. KER., TEHGER. B BENE.
EERKOIEBARFBBANXALN. LH G KRN Fo & L F5 698 M
BRF. mB, TE L6 0 REGHAEW MmNk e/ X BFRA .
— BT, BN FEAHGEAL RSB AL EMNR PR EKRERS
% 95 £&%. |

(Fapsedsh, TARAAN, A F2A3HKEMN, Fledld
$k. WERA. BRBS. BRI HRR, AREHBBN, Hie
i (R EX, LAEXATREN) . ERFELILGHERE, UK
BRELASH, FRUHRERR. EH ARATEAK. A%, BE
FNEL BHRAZEREFTARYG, Al EReE. ABRLRARARN
L. BTAERAMER G BARESWAEA PR &M o34 H;
AX—-E LREEGHALOCEABIBEARSZS TRL -, S0k
BHEBKERA/ R, EHERS TIRE &8k AN
ECWMREMNES, wREEEHERALAMNF/XEEN, REHF
A, Bk, TE., A_E. Hhfeigitas.

EFmEHLs, TURRALZRLAWELRBILLBRIAH
BB HER. pRLEWE, KERRIBRELE F(4LE HD 8),
HABRTFRAFENAF SR, XERERESTHKAZLHE B,
WERESTEYA, MARETESGB S, AAKXGREAAR R
AL FRARE ) TR AR EERELAFHTHHNE. F %,
EBFEABEERANZERATHRAFLUARLNLESY, HBHFAGH
FEEk, XTUEERAS BN, BRAEN. ZEH. HIH. ZFMNFit
7.

5 76,45

TH G REETap MERALR, EVTRIEFARE: FiABREHR
REFTBXFERETHITH, LA 18-25°C 5 H; BEMNEGELX
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RANMEHEZLBERETHATY, BRES 60°C; REXHESE#
(TLC) e ], R B B4R, T2 &6 % (mp) Z KK IEH
(2 RBTRAFRRRAGEEL); HANS B GA WG L H e b B AR
RBIEY—FTFTHERMmAHRS: TLC (Merck £J& 60 F254 Fi
TLC FA8). MiE. BEEEHk (N\MR). 2oshBBOb# (IR) 82 447
W R AP BB 09 B 0. ik 4 & 3% 2 F) A Merck 21 60 (230-400
H ASTM) #4745, K% 9 & # 3% (E1) &4 Automass 120 (JEOL) &
#3 LG8, Ko FEREHIE (ESI) 24 Quattro IT (Micromass)
JRi#EtH ZIMD (Micromass) E#F3)#5. NMR #3244 270MHz (JEOL
JNM-LA 270 *3%3}) & 300MHz (JEOL JNM-LA300 %i#%it) T2 dy,
% A RAKRA5 (99. 8% D) X =—FREEAM(99. 9% D)HAZEMN, HAMKT
Kest, fast T AtFw PR (TMS) m s, YA B & 4 ZKE (ppm) £ F;
REAEER: s = 9%, d =%, t = =%, q = WwEH,
quint=42%%, n=% &%, br. =%%F. IR A#E LM M Shinmadzu
Lo Ak (IR-470) R 265, WFHFTEACMGAF A bp (H
E), mp (®EE), L(A), nL(EH), g(£), mg(Fk£),
mol (BER), mmol (EEKR), eq. (ZE), quant. (T %),

F 34 1

2-CE-5, T-ZFE-3-(4-{2-[({[4-FRAE L) B L] K KL
BI) RAT A F )30k [4, 5-b]wbee

% 1. 4,6-=—FH-3-#%-2(1H) -8

¥ m K 8 L8 (80. 0g, 601mmol) £ S 8AL4 (4 25% NH, 9 K%
%, A00mL) THRAMAEETRTHRIF 3 X, REBITAFTHRRSE
k. FARELEMWETKMA0nL). MERMAN 2,4-)K =8 (73. 1g,
730mmol) . % (16. 2mL, 200mmol) #»Z. & (11. 4mL, 200mmol), ¥
RAOPEBEFIT R, SEKEMBRR, EBETFER, 535 35 0g
(35%) AR A&, A%k & Bk

'H-NMR (DMSO-d,) 5 12.44 (1H, br.s), 6.06 (1H, s), 2.19 (3H, s), 2.13 (3H, 5).

T %2 2-8-4,6-—FH-3-AHnbrt
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¥4,6-—FRE-3-AME-2(1H) =& (F %1, 10.0g, 29. Tmmol)
AR E (35nL, 187. 3mmol) P HRA WA 95°C THHBE 3 I K, RE
A E A5°C, E45°CRETEBR LR SRR A. ALY AFE
Fha, A=/ VX (7Tonl) #H#H. KR ERAHFE 0°C, ERH M
2N %% (50mL). 2B AME, A 2N E% (4 x 25ml). 2N NaOH K%
#& (2 x 50mL) =3 K (50mL) k. HAHIARTF B MgS0,), ERET
K4, #2|10.0g (90%) =HMiL44, HH & FHK:

'H-NMR (CDCL,) & 7.07 (1H, ), 2.56 (3H, s), 2.35 (3H, s).

FH’3 2-{4-[(4,6-—FE-3-AA 2w K)RE XX L8

H2-R-4,6-=FHE-3-mAww (F %2, 1.3g, 7.0mmol) 5 4-
RAFXKALE(1.4g, 10.2mmol) I RADETEHMEE RN, £
150°C Tk 3 K. WHRERESWAF, SRkt &8 554L,
RATR/TRTE (2:1) %, 2] 1. 6g (80%) Mo, HRER
1 'H-NMR (CDCL,) § 9.55 (1H, br.s), 7.57

(2H, 4, J=8.4 Hz), 7.20 (2H, d, J=8.4 Hz), 6.52 (1H, s), 3.84 (2H, t, J=6.4 Hz), 2.85
(2H, t, J=6.4 Hz), 2.54 (3H, 5), 2.42 (3H, s).

T4 2-{4-[(3-RE-14,6—FA-2-st X)) KA TER) L®
MEHFEG 2-{4-[(4,6-—FE-3-AE-2-wbeg L) RATER])
L& (¥ %3, 1.6g, 5.6mmol) 4 & % (15nL) K& MmA 10% Pd—C
(160mg) . HREGVAEALZEZAAATRHF 6 I o, S EBRIMELA,
A LB (100mL) 2. ARETRSEERE, 535 1.3g (92%) 4= M4

W, HEKEEKk:
'H-NMR (CDCL,) § 7.10 (4H, s), 6.61 (1H, s), 3.81

(24, t, J=6.4 Hz), 2.80 (2H, t, J=6.4 Hz), 2.36 (3H, s), 2.19 (3H, s)-

FB 5 2-[4-(2-TH-5, 7-=F £ -3H-vk=k 5[4, 5-b ]k -3-
H)ER]ITH 5B

£ 0°CTF, aHAY 2-{4-[(3-KHE-4, 6-=FA-2-st i)
SfAIFXK) (I % 4, 1.3g, 5 1lmmol) & F % (30mL) 2 & & &
B A (990mg, 10. 7Tmmol), ¥R R BRESHAERARE T ik 2 |8,
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AiE, FRAGWEAK(50nL) F, A L& TE (100nl) FR., A
B 2N NaOH K% #& (50mL)F=3 K (50ml) 2k, KRG T3 (MgS0.).
kA, 4% 1.8g (quant.) Lo, HBEEIK:

'"H-NMR (CDCL,) & 7.41 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 6.90 (1H, 5),
437 (2H, 1, J=6.9 Hz), 3.04 (2H, t, J=6.9 Hz), 2.82 (2H, q, J=7.6 Hz), 2.65 (3H, s),
2.52 (3H, s), 2.35 (2H, q, J=7.6 Hz), 1.27 (3H, t, J=7.6 Hz), 1.14 (3H, t, J=7.6 Hz).

F % 6. 2-[4-(2- -5, T-=—F R -3H-"k= 5[4, 5-b]ukez—3-
ESE ¥ 38 |

B 2-[4-(2-TH-5, T-=F X -3H-=kw 5f [4, 5-b]wbwe-3-%) ¥
XlohxRmmEs (F% 5, 1.75g, 5. 1lmmol) ¥ ¥ & /THF (v/v, 1:1,
28mL) & & MmA 4N LiOH K#% % (4.6mL, 18.4mmol), ¥ HREH
EERTHHE. 300G, RERSY. HEAPETR(300L), AL
AR L& (100mL) 1R, ¥FAMEMEK (50mL) 6%, FB (MgS0,), ¥k
%, 23k BEEESL AR/ TRUEEM (BEXB 2:1

£0:1), 4% 1.3g (86%) AL aeY, HEH/EHK:
'"H-NMR (CDCL,) & 7.40 (2H, d, J=8.4 Hz), 7.31 (2H, 4, J=8.4 Hz),

6.91 (1H, s), 3.81-3.75 (2H, m), 3.47 (1H. br.s), 2.92 (2H, t, }=6.9 Hz), 2.81 (2H, q,
J=7.6 Hz), 2.66 (3H, 5), 2.51 (3H, 5), 1.27 (3H, t, ]=7.6 Hz).

T 7. 3-[4-(2-TA) ¥ A]-2-TE-5, T-=F R -3H-sk 4
[4, 5-b]wkwz |

¥ 2-[4-(2-T#-5, T-—F 3 -3H-=k 5[4, 5-bIstw-3-4) %
X1 (F% 6, 2.2g, 7.4mmol) # V¥ (40mL) & & A\ L FLEL R,
(2. OmL, 23.6mmol), A5 RAWAE 80°C THHF 3 . ERET
hEELAMAS, BeWESaRbhitfEE#EAL, RO/ LBRTLE
M (BEHRM2:1 £1:1), 53 2. 1g (90%) FHL4H, Hhaé

] 4k
'H-NMR (CDCl,) § 7.41 (2H, d, J=8.4 Hz), 7.35 (2H, d, J=8.4 Hz), 6.90
(1H, s), 3.78 (2H, t, J=7.4 Hz), 3.15 (2H, t, J=7.4 Hz), 2.83 (2H, q, J=7.6 Hz), 2.71 (3H,
s), 2.54 (3H, s), 1.28 (3H, t, J=7.6 Hz). '

Y% 8. 2-[4-(2-T -5, T-— ¥ X -3H-=k=: 5[4, 5-b]#tw-3-
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E)EEILEAEEAY

mEHEY 3-[4-C-RCR)¥XK]-2-2 -5, 7-= FE-3H%
o 3[4, 5-b]vbee (F % 7, 2.8g, 9.0mmol) 5 KI (1.5g, 9.0mmol)
& DMF (50mL) E&mA & A4 (1. 2g, 18.0mmol), RERFHFR
A 100°C THRFZIA. ¥R EBRESHEAK(100nL) T, AZKRLT
B (100mL) B, B AMERK (50nL) F= K (50ml) %k, KRG TR
(Na,S0,). BEkBEME, ATk EEE4L, ATK/T
BR LB (1:1) ZeBl, 5% 2.35g (85%) AFAiL&dn, A a & Hk

|H-NMR (CDCl,) & 7.41 (2H, d, J=8.4 Hz), 7.35 (2H, d, J=8.4 Hz), 6.90 (1H, s), 3.59

(2H, t, J=7.1 Hz), 2.99 (2H, t, J=7.1 Hz), 2.83 (2H, q, J=7.6 Hz), 2.65 (3H, s), 2.52 (3H,
s), 1.27 (3H, t, J=7.6 Hz). |

T8 9, 2-[4-(2-TH-5, T-=F X -3H-%k4 5[4, 5-b]wt -3~
IR & YRV

f1 2-[4-(2- k-5, T-=—F A 302k 5f (4, 5-bIwbme-3-%) X
Rl ABEAH (% 8, 2.35g, 7.3mmol)# F & (50mL) B mA
10% Pd-C (200mg). ¥ RESBWAELAARTHRHFA 4 . BICH
RAEBASY, REER. BeYEddktkEEEHL, A-KATF
Y/ E/=CHE(100:5:1) 2B, 33 2.01g (94%) =446, A
G & B4k

'H-NMR (CDCl,)  7.39 (2H, d, J=8.4 Hz), 7.32 (2H, d,
J=8.4 Hz), 6.90 (1H, s), 3.05 (2H, t, J=7.3 Hz), 2.88-2.78 (4H, m), 2.65 (3H, s), 2.51
(3H, ), 1.28 (3H, t, J=7.6 Hz).

F#10. 2-TH-5, T-—FHE-3-(4-{2-[({(4-WHEF L) #B L]
AAVBR)RAITHK) FE)-3H-%k=4 5[4, 5-b]lwtr

f|N>—\ fl>\_\

N QN ¢ ) Q/
H
H  Ne
N S
NH, Tg 0,

A 2-[4-(2-T A -5, T-=—F R -3H—k = 5[4, 5-b]mw-3-K) %X
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Xl (F®9, 1.2g, 4.0mmol) =& Fi (15nL) &k At ¥ %
A F REE (805mg, 4.0mmol). WA FRAOMWATETHE I b
., REBENE, Z4WZdidRtedhe#E4it, A_/FR/VE

(20:1) 6B, 153 1. 10g (56%) HAiLSd, H o & B4k
'H-NMR (CDCl,)

§ 7.85 (2H, d, J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz), 7.23 (2H, d, J=8.4 Hz), 7.16 (2H, d,
J=8.4 Hz), 6.91 (1H, s), 6.12 (1H, br.s), 3.55-3.46 (2H, m), 2.85 (2H, t, ]=6.3 Hz),

2.74-2.64 (5H, m), 2.42 (3H, s), 2.41 (3H, s), 1.21 (3H, t, J=7.6 Hz).
Lt 2

2-LA-5, T-ZWA-3-(4-{2-[({[{(4-FHAEX) %o A 1 54
BE)RATTH)F ) -3H—k4 5[4, 5-bIntw, 44

W 2-CH-5, T-=FR-3-(4-2-[({U-PHEEL) S L] & A4)
ER)RKAITE)EK) 30—k f (4, 5-b] sk (£#4) 1, 5.0g,
10. 2mmol) #) ¥ 8% (20mL) % #%& /m A 2N NaOH K % % (5. 1mL,
10. 2mmol) . WA HFREVELTRTRIF S 04, %, TBRKEARE
B4k, £ 50°CHET ] FRAHELSH, HaeEKk 'H-

NMR (DMSO-d,) & 7.60 (2H, d, J=8.2 Hz), 7.31-7.39 (4H, m), 7.14 (2H, d, J=8.2 Hz),

6.96 (1H, s), 3.15 (2H, br.s), 2.66-2.75 (4H, m), 2.53 (3H, s), 2.40 (3H, s), 2.28 (3H, 5),

1.20 (3H, t, J=7.6 Hz).

L4 3

2-[4-(2-T -5, T- =P X -3H-k o 5f [4, 5-b]wtee-3-2) £ £ ]
LEU-FHRER)ZBERLETRE

% 2-[4-(2-Z A5, T-= P -3H-k= j [4, 5-bIwtw-3-4) 2
B (%4 1 F %6, 300mg, 1.0mmol) & =& F1x (10mL) % & mA 2t
VAR T AR E (237ng, 1. 2mmol). ¥HBRAVETETHEHY
TR BXBENE, BAGERNLELE T EL S, 5% 454ng (92%)
ARG, A EBE: wNMR (CDOL) 57.93 (0H, d, 7=8.4 Hr), 733 21, o,
J=8.4 Hz), 7.22 (4H, 5), 6.92 (1H, 5), 4.87 (1H, br.s), 4.35 (2H, 1, J=6.6 Hz), 2.96 (2H, t,

J=6.6 Hz), 2.78 (2H, q, J=1.7 Hz), 2.66 (3H, 5), 2.50 (3H, 5), 2.43 (3H, 5), 1.24 (3H, {
=7.7 Hz).
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£3H 4 |
2-C K5, T-—FR-3-(4-2-[({FRU-FEXE) L] L
I B R)RETTE)ER) 30—k [4, 5-b]wkee
BXRAEHRT, HZ 10 a4 aRFEN 2-0X-51-2F4
“3-U-2-[({U-FAXR ) B EATIERAIZX)R AT LA X
3£)-3H-=k = Jf [4, 5-b]wbet (£#&4 1, 200mg, 0.4lmmol)#§ THF
(10mL) E & Fm—F BRI (LDA) ER (2.0N R/ CR/TEX
ik, 0.8mL, 1.6mmol). WMAZTRE, AR RETERER I
20 2-4F. 4£ 0°C T @45 R4 W& M MeI (0.5mL), TR FHHBE 15
o, BRABEABREL A& (100nl) ¥, A& Fi (100nL)
F., BAMERBEK(50mL) 26k, T8 (Na;S0,), k%, HedHi
Wathcteik &% %4, A=K FH/ T8 (10:1) %M, F2 10ng (5%)
AR, AXEdH: '"H-NMR (CDCl,) &
7.64 (2H, d, J=8.3 Hz), 7.53-7.25 (7H, m), 6.89 (1H, s), 3.65-3.55 (2H, m), 3.14 (3H,
s), 2.96 (2H, t, J=6.7 Hz), 2.82 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.50 (3H, s), 2.40 (3H,
s), 1.25 (3H, t, }=7.6 Hz).

34 5

2-CA-5,T-=FA-34-(2-[FTA({[U-TEER) B AT &K
RIBA)RAICHK) R H) 30—k 5[4, 5-b]b=

F B’ 1. N-{2-[4-(2-T %5, T-=—F X -3H-sk = f [4, 5-b] T
-3-R)XR]THR)-N-F R

¥ 3-[4--RKTE)XK]-2-CHE-57T-—F % -3H-sk k5
[4, 5-blwkee (%£#&4] 1 FH 7, 627ng, 9.O0mmol). FEIE % (40%
VEEE &, 6nL) 5K (6nl) I RAWE TEHGKEA, £ 130°C Fiw
AIR. HEARBRSYEK TR (50nL) 5K (50nL) Z 7] o8&, 4%
AAuAR, 2KAA =R TR (50nl) FR, & A ER%E, A &K (50mL)
i, T Na.S0,). BREENE, AEWEIAKed kA EE 54,
AR V%/FE (5:1)%p, 53 523ng (85%) irMio¥, Haé
B K
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'H-NMR (CDCL,) § 7.41 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 6.90
(1H, s), 4.73 (1H, br.s), 2.93 (4H, s), 2.82 (2H, q, I=7.5 Hz), 2.65 (3H, s), 2.51 (3H, s),
2.49 (3H, s), 1.28 (3H, t, J=7.5 Hz).
VB2 2-THA-5,T-ZFE-3-(4-2-[PE({[4-FPAEL) %
BT BA) RAT R X R) 30—k 5[4, 5-b]wtor
# N-{2-[4-(2-T# -5, T-=—F A -3H-2k 4 j [4, 5-b] stz -3-£)
FRICA)-N-FE B (F% 1, 523ng, 1. Tmmol) # = £ F 5 (10mL)
5 Z T 2ul) R A P R E SR8 E (400mg, 2. Ommol).
WHFREVAZETHRIEG M. REENE, ReH Btk
HEZLL, AR FR/FE(0:1) %5, 53] 358ng (42%) 47 ML
&%, Ha e Bk

'H-NMR (CDCL) 8 7.93 (2H, d, }=8.3 Hz), 7.31 (2H, d,
J=8.4 Hz), 7.24 (2H, d, J=8.3 Hz), 7.14 (2H, d, J=8.4 Hz), 6.92 (1H, s), 3.66-3.49 (2H,
m), 3.51 (3H, 5), 2.93-2.70 (4H, m), 2.65 (3H, 5), 2.50 (3H, 5), 2.38 (3H, 5), 1.24 (3H, 1,
J=72Hz).

F3p 6

2-TE-5, T-ZFA-3-(4-2-[({[(4-FPHRELR) BB L] £ L)
B RE]RHA) FHR) 30k £ [4, 5-b]wkez

THL 1-(4-8EXR)-2-78

¥ 1-(4-AAXHK)-2-%H8 (Schadt, F. L. %, J. An. Chen.
Soc., 1978, 100, 228; 2. 2g, 12. 3mmol). £ #» (3. 3g, 59. 1mmol).
FACB (370mg, 6.9mmol). Z.& (48mL) 5 & (24mL) HRESMAER K
BET #2000, FROMAY, @il c ik, RERk B
RWR LB T8 (200nL) HH, MA#E (2 x 100nL). BAHLEFE
(MgS0.,), #%. ¥Rk EEERL, AOR/LRLE(:1)%E
WL, 73%]1.45g (78%) #FHa%, A& &6m:

'H-NMR (CDCL,) § 7.00 (2H, d, J=8.6 Hz), 6.64 (2H, d, J=8.8 Hz), 3.99-3.89 (1H, m),

3.60 (2H, brs), 2.72-2.52 (2H, m), 1.22 (3H, d, J=6.2 Hz).

VB 2. 1-{4-[(4,6-=FA-3-AA -2 L) FR]EL)2-
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% B

BEBEEA 1 FERIHELE, A1I-A-RAXRL)2-A8 (T %
Ae 2-8-4, 6——FE-3-EAMR (£H4H] 1 FB 2)HE45H1L5
.

1
H-NMR (CDCIL,) § 9.59 (1H, brs), 7.58 (2H, d, J=8.4 Hz), 7.20 (2H, d, J=8.4 Hz),

6.53 (1H, 5), 4.13-4.01 (1H, m), 2.82-2.64 (2H, m), 2.55 (3H, s), 2.44 (3H,s), 1.25 (3H,
d, J=6.2 Hz).

BB 3 1-(4-[ G-RE-4, 6-=F A2 A) BATEA) -2
ﬁ =

J

¥ 1-{4-[(4,6-——FH-3-AE-2- L) RETXL)-2-78
(¥ % 2, 500mg, 1. 66mmol) . £ (440mg, 7. 88mmol) . £ AL 4k (80mg,
1. 5mmol) £ Z & /K (v/v, 31:8, 3%uL) v RAMERABE T
#2000, KRGS, B CHEIE. RERR. KE2L4HA=
£ FE (200mL) #H &, MAZEE(2 x 100mL). HHIETFH MgS0.),
Re. BELEHN, 535 450ng (quant. ) A SW, ABERIK: TLC
Rf 0.10 (/LK TE = 1:1).

T 4. 2-[4-(2-T -5, 7-—F R -3H-k 5[4, 5-b]wkez-3-
A)XEI-1-FRLEAARE

BRI I TESHELL, A1-{4-[ 3-8 -4,6-—FH—2-
o) RA IR R} -2-R 8 (F % 3) S A B RH S 4L,

TLC Rf = 0.30 (THR/LERTE = 1:1).

T’ 5. 1-[4-(2-TH-5, T-— P X -3H-=k =k 5[4, 5-b]wbor-3-
R)FERX]-2-A%

BREES 1T HRENELYL, A2-[4-(2-TX-5, T-=— 9 1 -3H-
kot if [4, 5-b]bR-3-K) XX ]-1-FH LA R BE (F & 1) H44%
A,

'H-NMR (CDCL,) & 7.40 (2H, d, J=8.0 Hz), 7.33 (2H, d, J=8.0 Hz), 6.91 (1H, s), 4.16-
4.07 (14, m), 2.90-2.76 (4H, m), 2.66 (2H, s), 2.52 (3H, s), 1.32-1.22 (6H, m).

TH6. 3-[4-(2-KAK)XK]-2-TH-5, T-—F 430k
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(4, 5-b]wtee
BREARB 1 TBRTIHELL, KA1-[4-(2-T K5, T-—F 4 -3H-
ket 5f-[4, 5-b]wkeg-3-K) XK ]-2-7 % (F % 5) H L4 ML L.
TLC Rf = 0.50 (SR/TEKRLE = 1:1).
T 7. 2-[4-(2-T -5, 7-=—F KX -3H-2k= 3[4, 5-b]wtez-3-
R)REA]-1-FRLEAERAY
BREARN 1 TESHAELE, K3-[4--&AL)ERL]-2-2
A5, T-= WK -3H-%k " 5[4, 5-b]wtoT (F % 6) H &AM L2,
'H-NMR (CDCL,) & 7.40 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.4 Hz), 6.91 (1H, s), 3.81-
3.74 (1H, m), 2.95-2.79 (4H, m), 2.66 (3H, s), 2.52 (3H, s), 1.35 (34, d, }=6.6 Hz),
1.27 (3H, t, J=7.5 Hz).
BB 8. 1-[4-(2-TH-5, 7T-—FH-3H-k= ¥ [4, 5-b] % —3-
B)XK]-2-Aamk
BRIEFITRINELYL, K2-[4-(2-TH#-5, 7T-=F A -3H-
ke it (4, 5-b]wboe-3-H) XA - 1-FAZABEALB (T E 4%
WA, |
'H-NMR (CDCl,) 3 7.40-7.31 (4H, m), 6.90 (1H, s), 3.31-3.20 (1H, m), 2.87-2.77 3H,
m), 2.66-2.58 (4H, m), 2.52 (3H, s), 1.28 (3H, t, J=8.3 Hz), 1.19 (3H, d, J=6.8 H2).
TR 2-LHE-5, -2 FE-3-(4-{2-[({[4-FEFER)ZBA]
RAYEK) KA HAY X R) 30—k 5[4, 5-b]wboz
BREEES 1 5K 10 FELYL, M 1-[4-(2-2E-5,7T-=F4&
-3H-2kwk jf [4, 5-b]WbR-3-K) XA ]-2-F i (F % 8) 4] &4z MiLd

mp 128 °C; MS (ESI) m/z 506.19 (M + H)*; 'H-NMR (CDCL,) & 7.74 (2H, d, J=8.3 Hz),
7.30-7.19 (6H, m), 6.90 (1H, s), 4.08-4.02 (1H, m), 2.84-2.72 (4H, m), 2.65 (3H, s),
2.48 (3H, 5), 2.32 (3H, 5), 1.20-1.13 (6H, m).

LM 7
2-[4-(2-T X -5, 7-— VA -3H-=k & £ [4,5-b] e -3-£) ¥
Al-1-PRZEU-PEERBEREELA TR K

128



01819285. 8 oMW B 5E105/409H1

GREEP 3HELYE, N 1-[4-(2-THE-5, T-—F % -3H—k=
I [4,5-bIe-3-K) XX ]-2-%H8 (%4 6 F % 5) 4 &k Mo
.

mp 108 °C; MS (ESI) m/z 507.18 (M + H)"; 'H-NMR (CDCL,) & 7.91 (2H, d, J=8.4 Hz),
7.31 (2H, 4, J=8.3 Hz), 7.23 (4H, s), 6.91 (1H, s), 5.10-5.04 (1H, m), 2.95-2.76 (4H,
m), 2.65 (3H, s), 2.50 (3H, s), 2.41 (3H, 5), 1.28-1.21 (6H, m).

L#H) 8
5, T-=WA-3-(4-2-[({[@-FRAER)HBAIRA I B H) &
RITHEIFR)-2-FA-3H-k= 5[4, 5-b] ez
FH 1. 2- [4-(5, T-= ¥ & ~2- % & -3H-=k = jf [4, 5-b] R -3~
R)ERI A TH 8
BREXAP I TRSMELL, A2-{4-[(3-RE-4,6-— 9 2~
RRE) RAIRELH (%5 1 FH )P TRENEAELIY,
'H-NMR (CDCL,) § 7.42 (2H, d, J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz), 6.92 (1H, s), 4.39
(2H, t, J=6.4 Hz), 3.09 (2H, t, ]=6.4 Hz), 2.77, 2H, t, J=7.7 Hz), 2.66 (3H, s), 2.52 (3H,
s), 2.32 (2H, t, J=7.7 Hz), 1.81-1.58 (4H, m), 1.00-0.86 (6H, m).

Y| 2. 2-[4-(5, T-= P A-2-H A -30-2k v 5[4, 5-b]wboz—3-
E9F & Y.

BREED I FR6MELE, h2-[4-(5, -— WL -2-%F X 30
RS [4,5-bIMR-3-HK) XAV LA THRE (T B 1) 4 &ML
.

1

H-NMR (CDCL,) § 7.43 (2H, d, J=8.0 Hz), 7.32 (2H, d, J=8.0 Hz), 6.90 (1H, ), 4.00-
3.89 (2H, m), 2.97 (2H, t, J=6.4 Hz), 2.78 (2H, t, J=7.8 Hz), 2.65 (3H, 5), 2.51 (3H, s),
1.80-1.64 (2H, m), 0.92 (3H, t, J=7.4 Hz). |

TH3. 3-[4-Q-RTK)EA]-5, T-=Fh-2-FH K -3H—ok vk 5
[4, 5-b]wto=

BREAEB ITRTIHELL, K2-[4-(5, T-—F & -2- 7 X34
R[4, 5-bIo-3-4) X R] T8 (F % 2) #l &4 Ml o4

MS (EI) m/z 327 (M").
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T’ 4. 2-[4-(5, T-=FE-2-F X -3H-%k 5[4, 5-b] b -3-
R)EEICEBREAY
BRIEN 1 JRSHATLE, M3-[4-(2-RZRE)¥%K]-5,7-
Z WK -2-R -3k I [4, 5-b] Wb (F % 3) 4l B A M AL M.
MS (EI) m/z 334 (M*); 'H-NMR (CDCI,) 5 7.42 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.4

Hz), 6.91 (1H, s), 3.60 (2H, t, ]=7.2 Hz), 3.00 (2H, t, J=7.2 Hz), 2.77 (2H, t, J=7.8 Hz),
2.65 (3H, s), 2.52 (3H, 5), 1.75-1.62 (2H, m), 0.90 (3H, t, J=7.4 Hz).

W 5. 2-[4-(5, T-= WX -2-A A -3H—k " 5[4, 5-b] wboz -3-
P35 & YFS 3

BEBEES 1T ERIMELYL, A2-[4-(5, T-—F R -2-FH L -30-
ket it [4,5-b]mR-3-R) XA CEABRAY (F % 4444841

2.
'H-NMR (CDCL,) & 7.42 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 6.88 (1H, s), 3.89

(2H, br.s), 3.18 (2H, t, J=6.8 Hz), 3.01 (2H, t, J=6.8 Hz), 2.75 (2H, t, J=7.5 Hz), 2.64
'(3H, s), 2.48 (3H, ), 1.78-1.63 (2H, m), 0.90 (3H, t, J=7.3 Hz).

B 6. 5, T-ZFE-3-(4-2-[({[U-FRAER) SR E R L)
FER)RAICHY ¥ HK)-2-F L 30—k ¥ [4, 5-b]wbet
BRIEF 1 TH 10 FRELL, K 2-[4-(5, 7-—FE-2-/5L
—3H-=k" 5t [4, 5-b]1we-3-R) XA ] Tl (F % 5) H &4 Mo 9.
'H-NMR (CDCL) & 7.86 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 7.23 (2H, d, J=8.3
Hz), 7.16 (2H, d, J=8.3 Hz), 6.90 (1H, s), 6.10 (1H, br.s), 3.58-3.46 (2H, m), 2.87 (2H,

t, J=6.4 Hz), 2.71-2.59 (SH, m), 2.42 (3H, 5), 2.40 (3H, s), 1.74-1.61 (2H, m), 0.89 (3H,
t, J=7.0 Hz).

LA 9

2-FAIE-5, T-ZFH-3-(4-2-[({[4-FRAER)#m L R84
ER) RAEI TR} ER)-3H-vkk 5 [4, 5-b] Wt |

THI1. 5-i8-4,6-—FHh-3-mA-2-wprer &

AERT, o8& 5-8-4,6-—FA-3-MA-2- i g
(Heitsch, H. %, Bioorg. Med. Chem. 1997, 5, 673: 2. Og,
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8. Immol) ) = R LB /K (v/v, 2:1, 30mL) ERMmA EAE&EH (1. 1g,
16mmol), REWA B RASWRKHLE. SRKEMBRE, ALk,
ERETF®, 8352 2¢ (quant. ) ML %:

'H-NMR (CDCl,) § 2.53 (3H, s), 2.38 (3H, s).

FB 2 3-R-6-8-2,4-=—FR-5-2Ewker

BRERG 1 TR 2HAELEL, K5-58-4,6-_FH-3-k -2
R B (TR D) HEREED.

'H-NMR (CDCL) 5 2.72 (3H, 5), 2.41 (3H, 5).

TB®3. 2-{4-[(5-8-4,6-—FE-3-ME2mtot L) RATER)
L&

BRIEEG 1 SERINAELYL, K3-8-6-§-2,4-—FL-5-5
At (FH® 2) Fo 4-RA XA CHH LML Y.

'H-NMR (CDCL,) § 8.66 (1H, br.s), 7.51 (2H, d, J=8.4 Hz), 7.22 (2H, d, J=8.4 Hz),
3.90-3.77 (2H, m), 2.88 (2H, t, J=6.5 Hz), 2.65 (3H, 5), 2.59 (3H, s).

FH A4 2-{4-[3-RA-5-£-4,6-—Fh-2 mr ) RE]E 1)
L&

BREAN 1 FERARRLYE, K 2-{4-[(5-$£-4, 6-=F 13-
FEE-2 e ) RATER) 08 (F % 3) H &ML D,

'H-NMR (CDCLy) 8 7.12 (4H, s), 6.21 (1H, s), 3.38 (1H, br.s), 3.82 (2H, t, J=6.5 Hz),

2.80 (2H, t, J=6.5 Hz), 2.54 (3H, s), 2.38 (3H, s).

YH S 2-[4-(6-%-2-5 AX-5, 7-= ¥ X -3H-skwk 5[4, 5-b]
W -3-RK) R AT K 2-F R 5K |

BREAEG 1 RS MELE, R 2-{4-[3-RHA-5-$£-4,6-=F
E2 bR R IRE XA LB (T B O FF TREHSFELY,

MS (EI) m/z 457 (M+).

VB 6. 2-[4-(6-%-2-FAE-5, 7-— ¥ & -3H-sk ek [4, 5-b]
:ASSRES S5 & Y- |

BEBELEG 1 F&K 6 HELE, M 2-[4-(6-£-2-FHL-5, 7-
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ZF R -SH-sk (4, 5-bImtR-3-H) EAI LA - FRAAKE (TR
5) ¥ &Ar Mo,

'"H-NMR (CDCL,) & 7.45 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 3.96 (2H, t, J=7.3
Hz), 3.15-3.03 (1H, m), 2.97 2H, t, J=7.3 Hz), 2.76 (3H, s), 2.67 (3H, 5), 1.34 (6H, d,

J=6.8 Hz).
T’ 7. 6-8-3-[4-C-KRCE)XE]-2-FR/A-57T-—FR
—3H-%k " 3f (4, 5-b]uket
aREAS 1 FRTHELL, MK 2-[4-(6-%-2-J+FHA-5, 7-
=W RA-3H-2kw 5[4, 5-b] b -3-K) X4 ] 78 (F % 6) #) &4 M 4L

.
'"H-NMR (CDCl,) 8 7.43 (2H, d, J=8.3 Hz), 7.32 (2H, d, J=8.3 Hz), 3.81 (2H, t, J=7.3
Hz), 3.19 (2H, t, }=7.3 Hz), 3.15-3.02 (1H, m), 2.76 (3H, ), 2.66 (3H, s), 1.33 (6H, d,

J=6.9 Hz).

TH 8 2-[4-(6-£-2-FFHK-5, T-—FR-30-skwk 5[4, 5-b]
we-3-K) XL A & RAH |
HRBEEG 1 T® 8 RLYE, M 6-82-3-[4-2-L2X) %
A]-2-3+ A5, T- = F X -3H-skk # [4, 5-b] b=z (F & 7) H &4F
LAY,
MS (El) m/z 412 (M"); H-NMR (CDCL,) § 7.42 (2H, d, =8.4 Hz), 7.30 (2H, d, J=8.4

Hz), 3.60 (2H, t, 1=6.5 Hz), 3.16-3.02 (1H, m), 3.02 (2H, t, J=6.5 Hz), 2.77 GH, 5)
2.68 (3H, s), 1.33 (6H, d, J=6.9 Hz).

FH 9. [4~-(2-@E-5 T-—FE-3H-skwk 5[4, 5-b] oz —3-
L5 & YN -
BREES 1 TR 9 HELEL, K 2-[4-(6-2-2-FF/E-5, 7-
= AR-3H-vkek 5[4, 5-bIwbo-3-£) F AT L B §4% (% 8) 4
H ALY,
H-NMR (CDCl) & 7.49 (2H, 4, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.93 (1H, s), 6.60
- (2H, br.s), 3.32-3.00 (SH, m), 2.65 (3H, 5), 2.48 (3H, 5), 1.31 (6H, d, J=6.8 Hz).

Y&’ 10. 2-FRE-5 -2 FA-3-(4-2-[({[4-FRER) B
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BeATRAIEE)RE]ITH)ER)-3H-k=4 3[4, 5-b] bR
BEREES 1 % 10 idLd, K[4-QQ-F&HE-5 T-—F&
—3H-wked jF[4, 5-b]abs-3-R) X R T (F % 9) H &4 H L%,
'H-NMR (CDCL,) & 7.87 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 7.23 (2H, d, J=8.4
Hz), 7.17 (21, d, J=8.4 Hz), 6.91 (1H, s), 6.08 (1H, br.s), 3.56-3.43 (2H, m), 3.02-2.89
(1H, m), 2.85 (2H, t, J=6.3 Hz), 2.67 (3H, s), 2.41 (6H, s), 1.26 (6H, d, J=6.8 Hz).
L34 10
2-F AR5, T-ZFE-3-(4-2-[({[@U-PEERL) S L] R A)
EAR)RAEICHK)EHK)-3H-k4 5[4, 5-bIwkee, A
BREKRY 2 HELEL, K 2-FFAL-57T-_F 4
“3-(4-2-[({[IU-FEAXR)BBREA KAL) B L)AL A %
L) -BH-kmk 5f [4, 5-b]wbeZ (L84 9) 4 &4 ML 9.
MS (ESI) m/z 506 (M + H)+.
L4 11
2-TA-5, T-ZFE-3-(4-2-[({{U-FAER) BB AR L)
FEA)RA]CE)RE)-3H-k = 5[4, 5-b]wter
FB 1. 2-[4-(6-#-2-TH-5, 7-=—F A -3H-k= 5[4, 5-b]wt
w-3-3) XA LXK B8
BRI 1 TR MELEL, A{4-[(3-RA-5-8-4,6-—F4

2 R) KA ER) LR (£ 9 T % 4) P RBEHEFHELL

#. MS (EI) m/z 485 (M*); 'H-NMR (CDCL,) § 7.42 (2H, d, }=8.3 Hz), 7.31 (2H, d, }=8.3

Hz), 4.37 (2H, t, J=6.9 Hz), 3.05 (2H, t, J=6.9 Hz), 2.79 (2H, t, J=7.7 Hz), 2.75 (3H, s),

2.67 (3H, 5), 2.33 (2H, t, J=7.5 Hz), 1.75-1.54 (4H, m), 1.40-1.20 (4H, m), 0.91 (3H, t,
J=7.3 Hz), 0.84 (3H, t, }=7.3 Hz).

B 2. 2-[4-(6-%-2-TH-5, 7-— ¥R -3H-%kv 5[4, 5-b] it
w-3-R) AR LE

BREEN 1 VRO MELL, K2-[4-(6-8-2-TR-5,7-=F
A -3H-ked if [4, 5-bIwtw-3-K) XA X KB 8 (T 5% 1) 4] &4 4
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e,

MS (EI) m/z 401 (M).

F% 3. 6-8%-2-TH-3-[4--KTK)¥XK]-5 T-—FH£-3H-
sked 5[4, 5-b]Wbee

BBEHRS 1 TRTHAEALEL, A2-[4-(6-8-2-THA-5,7-=-¥
A -3H-%k 3[4, 5-bImE-3-R) X RA] L8 (T % 2)H & KHMLE
.

MS (EI) m/z 419 (M').

Fo 4. 2-[4-(6-8-2-TH-5, T-—F R -3H-k 5[4, 5-b]t
w-3-R) XA LERRAY

BREEN 1 TRSHAELYL, M6-2-2-THE-3-[4-(2-£ 2 1)
FHE]-5, 7-=FR-3H-k= 5t [4,5-b]w = (F & 3)H &4z HiLs
.

MS (EI) m/z 426 (M"); 'H-NMR (CDCL,) 6 7.43 (2H, d, }=8.4 Hz), 7.33 (2H, d, J=8.4
Hz), 3.61 (2H, t, J=7.2 Hz), 3.01 (2H, t, J=7.2 Hz), 2.79 (2H, t, ]=7.9 Hz), 2.75 (3H, s),
2.67 (3H, s), 1.75-1.60 (2H, m), 1.36-1.20 (2H, m), 0.84 (3H, t, J=7.3 Hz).

B &’ 5. 2-[4-(2-TH-5, 7-—F X -3H—=k" 5[4, 5-b] st= -3-
LN & YK i3
BERLES I TRIMELYL, A2-[4-(6-8-2-TH-5 7T-=F
A-3H-k 5[4, 5-bIMR-3-R) XX LA R KLY (T % 4) 5 &4
e,

H-NMR (CDCL,) & 7.59 (2H, d, J=8.3 Hz), 7.35 (2H, d, J=8.3 Hz), 6.90 (IH, ), 3.52-
3.22 (4H, m), 3.01 (2H, brs), 2.90 (2H, 1, J=7.7 Hz), 2.74 (3H, 5), 2.56 (3H, 5), 1.79-
1.62 (2H, m), 1.41-1.23 (2H, m), 0.84 (3H, {, J=7.5 Hz).

V6 2-TA-5 7T-ZFE-3-(4-2-[({[4-PEERX) szt L]
RKAYERE) BAE] A ¥R K)-30-%k4 5[4, 5-b]wtw

BREES 1 S8 10 R, K 2-[4-(2-T4A-57-2F4
—3H-"k jf (4, 5-b]wbee-3-2) X K] Tl (F & 5) H &AM o9.
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'"H-NMR (CDCl,) § 7.86 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 7.22 (2H, d, J=8.3
~ Hz), 7.14 (2H, d, J=8.3 Hz), 6.91 (1H, s), 6.09 (1H, br.s), 3.56-3.44 (2H, m), 2.84 (2H,
t, J=6.4 Hz), 2.70-2.59 (5H, m), 2.42 (3H, s), 2.41 (3H, s), 1.69-1.43 (2H, m), 1.30-
1.18 (2H, m), 0.80 (3H, t, J=7.3 Hz).
FHp 12
2-THh-5T-2F£-3-(4-{2-[4-FEF L) w8 A} ER)
RAITHKYER) 30— [4,5-b]wR, #AH
BEBLER 2 HELE, M 2-TH-5,7-=FX-3-(4-{2-[ (4-
PREL)ZRBEIRA)ER) KA THETXRE)-3H-%k+ 5[4, 5-b]
e (A 11) HE&HFELED.
MS (ESI) m/z 520 (M + H) +.
EH4] 13
2-FTH-5T-ZFE-3-(4-{2-[({[W-FEXRX)) s8] LK
AIER)RAICHEIER) 305454, 5-b]wtm
B 1. 2-[4-(2-FTH-5, 7-—F X -3H-%=4 ¥ [4, 5-b] 7
-3-R)FAT LA -FRATRE |
BREAN | FESME LY, R 2-{4-[ (3-RE-4, 6-=FH-2-
s ) RATRE) L8 (£#4] 1 TR 4) ot REEHEFELS
.
MS (EI) m/z 407 (M').
F % 2. 2-[4-(2-FTH-5,7- ,.%E 3H-=k = jf [4, 5-b] L%
as 5 & YR
BERBELES 1 F%6 HELEL, M2-[4-Q2-KTE-57T-—F&
~3H-%k 4[4, 5-bIbR-3-H) X AT A 3-FRATHREGE DF
AL S .
MS (EI) m/z 323 (M").
%3 3-[4-C-RTHR)FA]-2-%TE-5, 1-=FX-3H-—%=
3 [4, 5-b]wtwe
BRRBELEA 1 THRTHELL, KR2-[4-Q-FTHE-5 7-—F%
—3H-wke 3[4, 5-b]wbee-3-X) X K] L8 (F %k 2) H A& HLoP.
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MS (EI) m/z 341 (M*); H-NMR (CDCL,) § 7.41 (2H, d, J=8.2 Hz), 7.33 (?H, d, J=8.2
Hz), 6.90 (1H, s), 3.80 (2H, t, J=6.5 Hz), 3.18 (2H, t, J=6.5 Hz), 2.68 (2H, d, J=7.5 Hz),
2.66 (3H, s), 2.51 (34, s), 2.14-1.96 (1H, m), 0.86 (6H, d, J=6.6 Hz).
T® 4 2-[4-2-FTHE-5, 7-=FH-3H-k 5[4, 5-b] "2
-3-R)FRAITEERALY
RIS 1 THRSMELYE, M 3-[4-2-RTZRE)¥EA]-2-5
THR-5, T-= ¥ E-3H-%k 5[4, 5-b]wt"= (F % 3) H &4 M.
MS (EI) m/z 348 (M*); 'H-NMR (CDCL,) & 7.42 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4
Hz), 6.91 (1H, 5), 3.60 (2H, t, J=6.5 Hz), 3.00 (2H, t, J=6.5 Hz), 2.69 (2H, d, J=7.5 Hz),
2.65 (3H, s), 2.52 (3H, s), 2.08-1.98 (1H, m), 0.87 (6H, d, J=6.7 Hz). |
B 5 2-[4-Q-FTHE-5 7-—FH-3H-%k= ¥ [4, 5-b]wbe
e IF & AR 2
BRI 1 TR IHELEL, K 2-[4-Q-FTHA-5T7T-—F4&
-3H-Kw jf [4, 5-bIR-3-R) XA LA B RAH (T %K 1) 4 444
e, |
'H-NMR (CDCl,) § 7.40 (2H, d, J=8.3 Hz), 7.28 (2H, d, ]=8.3 Hz), 6.91 (1H, s), 3.09
(2H, 1, J=6.4 Hz), 2.93 (2H, t, J=6.4 Hz), 2.80 (2H, br.s), 2.68 (2H, d, J=7.5 Hz), 2.66
(3H, s), 2.53 (3H, s), 2.18-2.00 (1H, m), 0.88 (6H, d, J=6.8 Hz).

THG6. 2-FTRS, T-ZFR-3-(4-2-[({[A-FPALEL) &8
AJRAIEE) RAT A X X) -3H-%k 5[4, 5-b]wtet
BHRBIEEN 1 TERI0MELYL, A2-[4-QC-FTRA-57T-—F4
—3H-"Kek jf [4, 5-b]wb2-3-2) X X1 Tl (F % 5) H1 &4 ML 2%
'"H-NMR (CDCL,) & 7.85 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.21 (2H, d, J=8.3
Hz), 7.12 (2H, d, J=8.3 Hz), 6.91 (1H, s), 6.14 (1H, br.s), 3.55-3.42 (2H, m), 2.82 (2H,
t, J=6.3 Hz), 2.65 (3H, 5), 2.53 (2H, d, J]=7.3 Hz), 2.41 (3H, s), 2.39 (3H, s), 2.10-1.92
(1H, m), 0.81 (6H, d, J=6.6 Hz).

LHp 14
2- 5 THA-5, T-ZFE-3-(4-2-[({[U-FPAER) B A & E)
BR)RAICKE)ER) -3k 5[4, 5-bIwtwr,
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BERIELEH 2 HFELZL, KN 2-FTE-S5T-=FE
“3-(U-2-[({[U-FEEXR) B AIRAIBZL) KA TR E
R ) -3H-skwk 5[4, 5-b]wkez (L4 13) H & ELLD.

MS (ESI) m/z 520 (M + H)+.

F3p) 15

5, T-=FA-3-(4-2-[({[4-FEXA) B A]REAIEE) K
AIT K FE) -2-# KA -3H-% =45 [4, 5-bIw"=

T% 1. 2-[4-(2-# K A5, 7-= P X -3H-=k = 5[4, 5-b]®®
-3-F)XAICLKA 3, 3-—FRATEHE

RIS LT RSHAELEL, K 2-{4-[ (3-RHK-14,6-=FHK-2-
M ) RATER) LB (F#6) 1 TR OFRTEALBIH 44581
&9,

MS (EI) m/z 435 (M').

F& 2. 2-[4-(2-¥H x5, T-=—FE-3H-s% ¥ [4, 5-b]mt"%
-3-R)XK]LE

BREES 1 FER6 A LE, K2-[4-(2-HKE-5, 7T-—FL
—3H-sk=5f [4, 5-bI R -3-K) XK1 LK 3,3-—FEATHEREF % 1)
WIS,

MS (EI) m/z 337 (M').

FE 3. 3-[4-(2-RTE) FE]-2-HREA-5, T-= F R -3H-% %
¥ (4, 5-b] Wb

BRIES 1 FRTHELL, K 2-[4-(2-HRE-5 7-—F&
—3H-wkeif [4, 5-bImbR-3-) XA L8 (F & 2) W& A LAH.

'"H-NMR (CDCL,) § 7.41 (2H, d, J=8.2 Hz), 7.30 (2H, d, J=8.2 Hz) , 6.89 (1H, s), 3.81
(2H, t, J=6.5 Hz), 3.18 (2H, t, J=6.5 Hz), 2.79 (2H, s), 2.66 (3H, s), 2.51 (3H, s), 0.89
(94, s). o
T & 4. 2-[4-2-F RE-5, 7-=—F X 34—k 5[4, 5-b]wbez
-3-R)FAICEAEANY
BRIES | FHRSHMHELYL, K 3-[4-2-KTA)FH]-2-%
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K A5, 7-=F & -3H-2kwk i [4, 5-bI Wb (F % 3) R &Hr LS.
MS (EI) m/z 362 (M*); 'H-NMR (CDCL) § 7.42 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3
Hz),6.91 (1H, 5), 3.62 (2H, 1, J=6.5 Hz), 3.02 (2H, t, J=6.5 Hz), 2.78 (2H, s), 2.68 (3H,

s), 2.53 (3H, s), 0.88 (9H, s).
¥ % 5. 2-[4-(2-# K E-5, 7-=F & -3H-k=f [4, 5-b]Hb=
-3-R)FXRITE
BRLES 1 FEIHELE, K 2-[4-Q2-HKE-5 T-2FH
~3H-vkw 5[4, 5-b]R-3-R) XX LA R KA (TR ) HEHFHE
e,
MS (EI) m/z 336 (M).
FB6. 2-#RA-5, T-2FEA-3-(4-2-[({[(4-FEEXL) 5 dt

AIRAIBA) KA LAY X R)-3H-K4 5[4, 5-blwt

EREAN 1 FE10HELD, K 2-[4--#HxREL-5 7T-=Fi
~3H-vk = 5 [4, 5-b]wteR-3-K) X K] L (F % 5) H & HRALED.
'H-NMR (CDCl,) & 7.86 (2H, d, J=8.3 Hz), 7.31 (2H, d J=8.3 Hz), 7.22 (2H, d, J=8.3

Hz), 7.14 (2H, d, ]=8.3 Hz), 691 (1H, s), 6.18 (1H, br.s), 3.56-3.46 (2H, m), 2.85 (2H,
t, J=6.4 Hz), 2.65 (3H, 5), 2.60 (2H, 5), 2.41 (3H, 5), 2.40 (3H, 5), 0.87 (9H, 5).

g 16

5, T-—F A -3-(4-{2-[({[U-FEER) BB AIR A} EL) K
AICAYER)-2-# KA 30—k [4, 5-bIwk®, A%

BB TS 2 HELE, A5, T-=FR-3-(4-{2-[({[(4-FHEX
) AR/ A ER)[RAT AR R)-2-% KA -3H-% =4 i
[4, 5-b]wto (534 15) # E4FHALEH.

MS (ESI) m/z 534 (M + H)’

LH 17

5, T-—FA-3-(4-{2-[({[U-FHAFR) B AIRAI BERL) &
A1z EA)-2-[2-Q1, 3—me—2-K) T A]-3H-%k= I [4, 5-b]utk
%

FB 1 N-[4-(2-RTHA)XE]-N-(4, 6-—FE-3-AHE-2-9k%
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X)) B
BREANITRTHAELL, Kh2-{4-[(4,6-= WH-3-ARE-2-
ez B) R A TER) 28 (#4441 T%3)H L4810,

'H-NMR (CDCl,) & 9.46 (1H, br.s), 8.29 (1H, d, J=8.8 Hz), 7.42 (IH, d, J=1.7 Hz),
7.35 (2H, d, J=8.3 Hz), 7.22 (2H, d, J=8.3 Hz), 6.97 (1H, dd, J=8.8, 1.7 Hz), 3.77 (2H,
t, J7=7.2 Hz), 3.13 (2H, t, ]=7.2 Hz).
FH2 N-[4-(2-KCA)FHK]-4,6-=FHK-2,3- %% —_fk
EREL&EN 6 F® 3 AL, A N-4-Q-RZA)X%
EI-N-(4, 6-=—FH-3-AA-2-T L) B (F % 1) H &AM LEH.
MS (EI) m/z 383 (M).
F%& 3. 3-[4-(2-KTHE)XK]-5, - ¥ E-2-[2-(1, 3-%%
-2-38) TR ]-3H-—k 3[4, 5-b] k=
B N-[4-2-RCH) ¥ HK]-4,6-—FE-2,3- B (F % 2,
276mg, 1.0mmol) 3-(1,3-%™%-2-X) A& (157mg, 1.0mmol) £
ZRAF (10nl) P REAH — AR AL 1-TX-3-G-=FRAL
AE)E —F B (WSC) (192mg, 1.0mmol). ¥R A BEMHAEETETHR
HER., ERETRERELRASY. $ELPEFETE(20mL) F,
4£ 150°C Thm#k 5 hof. ¥R B RASHBAK (50nL) F, 2 &AM,
SKMM LK TE (100nL) F]. &5 Apm, ALK (50ml) ik, F
% (Na,S0,). BEEMNE, HEWEIRKkeEEE#E%L, AT/

LBUE (1:1)%h, 3 210ng (53%) 454k 4-%:
MS (EI) m/z 396 (M+); lH—NNIR (CDCL) 8 7.63 (1H, d,

J=3.4 Hz), 7.39 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.15 (1H, d, J=3.4 Hz), 6.93
(1H, s), 3.78 (2H, t, J=7.4 Hz), 3.69-3.50 (2H, m), 3.39-3.20 (2H, m), 3.15 (2H, t,
J=7.4 Hz), 2.66 (3H, s), 2.53 3H, s).

T 4. 2-(4-{5, T-—F%-2-[2-(1, 3—&=-2-%) Z A ]-3H-
sk 5f [4, 5b]bw-3-K )} X K) ZEA B &Y

BREEN 1 TESHELY, M3-[4-(2-RTHA)XK]-5, 7-
ZWE-2-[2-(1, 3—& e -2-) LA ]-3H-%k " 5[4, 5-b] ket (F %
3) ¥l &AL,
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MS (EI) m/z 403 (M*); 'H-NMR (CDCL,) § 7.63 (1H, d, J=3.5 Hz), 7.38 (2H, d, J=8.4
Hz), 7.28 (2H, d, J=8.4 Hz), 7.15 (1H, d, J=3.5 Hz), 6.93 (1H, s), 3.63-3.54 (4H, m),
3.34-3.26 (2H, m), 2.98 (2H, t, J=7.4 Hz), 2.68 (3H,5), 2.53 (3H, s).

Y% 5 2-(4-{5,7T-—FH-2-[2-(1,3-"&wk-2-K)Z A ]-3H-
wked 5[4, 5-b]wbee-3-K} ¥ 1) ol

BRIE&P 1T HRIOMAEALTE, M2-(4-(5, 7T-=FH-2-[2-(, 3-
ek —2-K) LRA]-3H-k 5[4, 5] -3-K)} X K) A B LY
(F & 1) &L Y.

MS (EI) m/z 377 (M').

FB 6. 5,7T-—FE-3-(4-{2-[({[A-FPEEL) B X1 &A4)
EA)RAEICHIER)-2-[2-(1,3-%m 2-%) T A ]-3H-%k = ¥
[4, 5-b]wbtee

BEREEA 1 F% 10 X LTE, R 2-(4-{5,7T-—F 4
-2-[2-(1, 3—kmt—2- %) Z A 1-3H-=k = 5[4, 5-b] e -3-E£ ) £ 1)
TR (G5 3% 5) &4 Lo,

MS (ESI) m/z 575 (M + H)*; 'H-NMR (CDCI,) 6 7.83 (2H, d, J=8.3.Hz), 7.61 (IH, 4,
J=3.5 Hz), 7.32 (2H, d, J=8.3 Hz), 7.19-7.15 (3H, m), 7.07 (2H, d, J=8.2 Hz), 6.91 (1H,

$), 6.21 (1H, br.s), 3.52-3.40 (4H, m), 3.20-3.13 (2H, m), 2.81 (2H, t, J=6.1 Hz), 2.65
(3H, 5),2.44 (3H, 5), 2.41 (3H, 5).

b 18

-{4-[2-({[(4-BFxmmm i) EATER) KAL) THIXL)-2-T
K5, T-— PR -3H-—=k= 5[4, 5-b] "=

THL XK 2-[4-(2-THK-5, T-= F X302k 5 [4, 5-b]wt=
-3-R) XA CHARL P E B

WAEKB A, BHEEG 2-[4-(2-TH-5, T-—FE-3H-%
" f (4, 5-b]wb R -3-3) XA ] L (44 1 F %9, 1. 55¢, 5. 3mmol)
5 Z L& (0. 80mL, 5.8mmol) # — K Fi (26nL) KRB mAFHEEL
E7 (0. 69mL, 5.5mmol), ¥ RABEFRERETEHE. 30045, &
B ReY AR R EAKER (30nL) 5 = £ F 5K (30nL) Z ] 5
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. 5 BAME, SKMA R PR (0nL) XK. 4FANM, TH
(Na.,S0,), ARETH%E. BBELWN_KFR/ TRy ELS, /H3
1.90g (87%) #x L4, *HXABE ik 'H-NMR (CDCL,) &
7.43-7.11 (9H, m), 6.91 (1H, s), 5.50 (1H, br.s), 3.57 (2H, pseudo q, J=6.9 Hz), 2.98
(2H, t, J=6.9 Hz), 2.83 (2H, q, J=7.6 Hz), 2.66 (3H, 5), 2.52 (3H, 5), 1.28 3H, t, J=7.6
Hz).
FH 2. 3-{4-[2-({[U-KEHBL) KRAIEREIRR)THATX
E}-2-TX-5, 7-=—F A -3H-k" 5 [4, 5-b]#b
EERT, ARHEH 4-B X588 (Greenlee, W. J.; Walsh,
T. F. %, &M EH b EP 617001 (1994)., 56mg, 0.24mmol) &
DMF (3mL) Z #& A NaH (60%# 2 # %, 20mg, 0. 5mmol). 5 545,
AR 2-[4-(2-T R -5, 7T-=F A 30k 3[4, 5-b]wksz-3-4)
CFRICEARATEESE (T 1, 100mg, 0.24mmol), ¥ RABEHRSH
Sh1 . BRABBEAK(GONL) P, A_CLEEFR(2 x 50nl). 4
HFERk, MA(GOnL). #HAK(50mL) 2%, FH (MgS0.). BEEAM,
FRGéeHHEKR 23448 TLC 4( LR LB ), 53] 66mg (50%)
WFHEAASY, AXLEWH:
MS (ESI) m/z 554 (M + H)*; '"H-NMR (CDCl,) § 8.06 (2H, d, J=8.6 Hz), 7.13 (21,
d, J=8.6 Hz), 7.60-7.53 (2H, m), 7.48-7.36 (3H, m), 7.21 (2H, d, J=8.4 Hz), 7.12 (2H, d,
J=8.3 Hz), 6.92 (1H, s), 6.11 (1H, br.t, J=5.5 Hz), 3.54 (2H, dt, J=5.9, 6.0 Hz), 2.89
(2H, d, J=6.0 Hz), 2.64 (2H, q, J=7.5 Hz), 2.66 (3H, s),_ 240 (3H,s), 1.18 (3H, t,, J=7.5
Hz).

L3P 19

2-LA&-5, T-= WA -3-{4-[2-({[(1-E#s L) KR AT X &)
AT} -3H-k= 5[4, 5-b]wwr

HBRILEN 18 TR 2HMALEL, AEXK 2-[4-(2-TH-5,7-=F
A-3H-%kk i [4, 5-bIt-3-K) F AT LA RA TR B (44 185
B 1) #» 1-X %58k (Arnswald, M. ; Neumann, W. P. Chem. Ber.,
1991, 124, 1997; Khorgami, M. H. Synthesis, 1972, 574)4#]
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HFABLEH.
MS (ESI) m/z 528 (M + H)*; 'H-NMR (CDCl,) & 8.52-8.48 (1H, m), 8.36 (1H, dd,
J=1.1, 7.3 Hz), 8.11 (1H, d, 8.3 Hz), 8.00-7.94 (1H, m), 7.63-7.50 (3H, m), 7.20 (2H, d,
J=8.4 Hz), 7.13 (2H, d, J=8.4 Hz), 6.94 (1H, s), 6.32 (1H, br.t, J=5.7 Hz), 3.50 (2H, dt,
J=5.9, 6.0 Hz), 2.82 (2H, t, J=6.2 Hz), 2.68 (2H, g, J=7.5 Hz), 2.6S (3H, s), 2.41 (3H, s),
1.21 3H, t,J=7.5Hz). .

F 34 20

2-TK-5, T-=FE-3-{4-[2-({[2-E#mA) f A 1B A £ 4)
LA]IFER)-3H-%k4 (4, 5-bIwt

HRIES 18T HR2HELY, NEX 2-[4-(2-TH-5,7T-—F
A-3H-%ked jf (4, 5-bIR-3-R) AT ZR AR THE (44 18 %
B 1) Ao 2- KRB S AR AL S

MS (ESI) m/z 528 (M + H)*; 'H-NMR (CDCL,) 5 8.60 (1H, s), 8.01-7.84 (SH, m),

7.64-7.52 (2H, m), 7.20-7.08 (4H, m), 6.92 (1H, 5), 6.20 (1H, t, J=5.6 Hz), 3.52-3.45

(2H, g, J=6.1 Hz), 2.84-2.80 (2H, t, ]=6.3 Hz), 2.71-2.62 (2H, q, J=6.6 Hz), 2.66 (3H,
s), 2.43 (3H, s), 1.22-1.16 (3H, t, ]=6.6 Hz).

L) 21
2-TA-5,T-Z P R-3-(4-2-[({[ - X)L &4 8
B)RATTHK) R ) -3H-—k =k 5[4, 5-b]wtez
BBREAG 18T HR2MELYE, MEL 2-[4-2-TLA-5,7-=7
A -3H-skod 5[4, 5-bI Mo -3-RA) A AV LA KA TR & (L#4H 185
% 1) #» 2-E % B 8K (Huang, H. C.; Reinhard, E. J.: Reitz, D.
B. Tetrahedron Lett., 1994, 35, 7201. ; Graham, S.L. : Scholz,
T.H. Synthesis, 1986, 1031)4# &= 1Lo%.
'H-NMR (CDCL,) 5 8.01 (1H, s), 7.78 (1H, dd, J=1.3, 4.9 Hz), 7.63 (1H, dd, J=1.3, 4.9
Hz), 7.22 (2H, d, J=8.3 Hz), 7.14 (2H, d, J=8.3 Hz), 7.09 (1H, dd, J=3.8, 5.0 Hz), 6.92
(1H, 5), 6.05 (1H, t, J=5.3 Hz), 3.53 (2H, q, J=6.2 Hz), 2.96 (3H, 5), 2.88 (3H, s), 2.87

(2H, 1, J=6.2 Hz), 2.67 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.43 (34, s), 1.20 (3H, 1, J=7.5
Hz).
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ELp] 22
3-(4-2-[({(-f2-En ) M A TR A ZX) KL TR X
H)-2-2K-5 7T-=F R -3H-ok=k 5[4, 5-b]ubre
BREES 1ISTHR2HAE LY, MEL2-[4-(2-24-5,7-=VF
A-3H-kk 3[4, 5-b] b -3-K) F R ] C AR A TR E (£%4 185
B 1) Ae 5-R 2K kBB & AR LAY .
MS (EST) m/z 518 (M + H)"; 'H-NMR (CDCL,) & 7.99 (1H, s), 7.58-7.56 (1H, m),
7.23-7.15 (4H, m), 6.94-6.92 (1H, m), 6.04 (1H, br), 3.53-3.51 (2H, m), 2.87 (2H, m),
2.73-2.65 (2H, q, J=7.6 Hz), 2.65 (3H, s), 2.44 (3H, s), 1.21 (3H, t, J=7.6 Hz).

F b 23
3-(4-{2-[({[ (4, 5-=—&2-E X)) A ] R A BEL)REX] T
FAIFE)-2-THA-5, T-— P E-3H-%k ¥ [4, 5-b] st
RIS 18T HR2HMELE, AEE 2-[4-(2-CTHA-5,7T-—¥
A-3H-vkek 5[4, 5-bImee-3-R) X AT A KA TR B (%4 185
B 1) A5, 6-—R-2-K5 8Ll ¥ & 47 M ALE .
MS (ESI) m/z 552 (M + H)*; 'H-NMR (CDCL,) § 7.49 (1H, s), 7.27-7.14 (4H, m), 6.84
(1H, s), 3.47 (2H, br), 2.75 (2H, br), 2.69 (2H, q, J=7.6 Hz), 2.64 (3H, s), 2.38 (3H, s),
1.22 (3H, t, J=7.6 Hz).

F b 24 |

3-{4-[2-({[(-FfEnp2-AmHE) RAIBA I &RBA) T A]
¥R} -2-CE-5, T-= PR -3H-%k 5[4, 5-b]wket

BRIEF 18T R2MAELEL, AFEE 2-[4-(2-TH-5,7-=VF
A -3H-%k I [4, 5-b]RR-3-A) XX AL FTHE (L#H 185
B 1) fo 1-F 5t E%r—2-B 8k (Chern, J. ; Leu, Y. %. J. Med. Chen.,
1997, 40, 2276.; Graham, S. L.; Shepard, K. L.%. J. Med.

Chem., 1989, 32, 2548) %] &4 HiLo%.
mp 128.0-130.0 °C; MS (ESI) m/z 534 (M + H)*; 'H-NMR (DMSO-d,) & 8.05-8.00
(3H, m), 7.50-7.42 (2H, m), 7.36 (2H, d, J=7.4 Hz), 7.32 (2H, 4, J=7.4 Hz), 6.96 (1H,
s), 6.61-6.56 (1H, m), 3.34-3.28 (2H, m), 2.80 (24, t, J=6.6 Hz), 2.68 (2H, q, J=7.5 Hz),
2.54 (3H, 5), 2.40 (3H, s), 1.19 (3H, t, J=7.5 Hz).
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%34 25
-(U-(2-[({[-&F¥xX)mmA]f X EZL)KRAJZA X
X)-2-THK-5, T-=F X -3H-k= 5[4, 5-b]wtwt
HREES 1 TH 10 FFEALZL, K 2-[4-(2-TH-5,7T-—F4
—3H—k" 5 [4, 5-b]wb R -3-2) XX L (%4 1 FHK9) f 2- %K
ZHo A RREHEFELSD.
MS (ESD m/z 512 (M + HY'; 'H-NMR (CDCL,) § 8.21-8.17 (1H, d, 7.7 Hz), 7.57-7.43
(3H, m), 7.32-7.22 (4H, m), 6.93 (s, 1H), 6.34 (1H, t, ] = 5.6 Hz), 3.56-3.49 (2H, q, ] =

- 6.3 Hz), 2.89-2.85 2H, t, ] = 6.4 Hz), 2.80-2.71 (q, 2H, T = 7.6 Hz), 2.67 (3H, 5), 2.49
(3H, 5), 1.28-1.22 (3H, t, J= 7.6 Hz).

4] 26
2-TH-5-FE-3-0-{2-[({[4-FEAERL) AR L) B L)
KA K} R H)-3H-%k 5 [4, 5-b]wte
FH1 2-{4-[(6-FEA-3-AA-2-wx ) RAIXL)L®
BRI 1 FE 3 HALTEL, K 2-K-6-FHL-3-Ewrr
(Takayama, K. ; Iwata, M. ; Kono, N. ¥. Jpn. Kokai Tokkyo Koho,
JP11292877 (1999). ; Ding, C. Z.; Hunt, J. T.: Kim, S.%. PCT
B R w3 WO 9730992 (1997)) v 4-RE XX LB &4 MLoD.
lH-NMR (CDCl,)  8.24 (1H, d, J=9.1 Hz), 7.28-7.33 (4H, m), 6.65 (1H, d, J=9..2 Hz),
3.89(2H, d, J=6.4 Hz), 2.89 (2H, d, ]=6.4 Hz), 2.81 (3H, s).
T2 2-{4-[(B-AE-6-FH-2-mtw X)RAIXL) LB
m 2-{4-[(6-FHA-3-AA2- L)AL XA LB (F® 1,
4.6g, 16.9mmol) # ¥ &% (100mL) & & AmA 10% Pd-C (300mg). HFf
HREWEARATHRH2 I, @it C RATERSY, REER.
ReW Btk e Eul, AOR/LRUBEN (HEXK 1:2 5
1:5) , #53%| 3.8g (92%) #=MiLo-W, A% & Bk 'H-NMR
(CDC1,) 6: 7.10-7.16 (4H, m), 6.91 (1H, d J=8.4 Hz), 6.70 (1H, d, J=8.4 Hz), 6.19 (1H,
s), 3.83 (2H, t, }=6.4 Hz), 2.81 (2H, t, J=6.4 Hz), 2.35 (3H, s).
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V% 3. 2-[4-(2-CA-5-FA-3H-=k= 5[4, 5-b]nter-3-4)
¥ YR X511
BREI&N 1 FHRSHALE, R2-{4-[B-REL-6-FE-2-w
RA)RAIER) LG (FR 2D AN EFENLASY.
MS (EI) m/z 337 (M').
T’ 4. 2-[4-(2-TRA-5-FE-3H-%k4 4, 5-b]w-3-%)
F & YR
BRI 1 TR MAELL, R2-[4-(2-TE-5-FR-3H-%
5f[4, 5-b] R -3-R) XX LA RKE (F % 3) HEkELoH.
'H-NMR (CDCL,) § 7.90 (1H, d, J=8.3 Hz), 7.43 (2H, d, J=8.2 Hz), 7.34 (2H, d, J=8.2
Hz), 7.07 (1H, d, J=8.3 Hz), 3.93 (2H, t, J=6.6 Hz), 2.97 (2H, 1, J=6.6 Hz), 2.80 (2H, g,
J=7.5 Hz), 2.56 (3H, s), 1.35 (3H, t, J=7.5 Hz).
BB 5 2-[4-(2-THA-5-FH-3H-k 5[4, 5-bIwtve-3-4)
AEITCHA B
¥ 2-[4-(2-T A -5-FE-3H-%kek i [4, 5-bIbsz-3-X) £ & ]
LB (¥ % 4, 217Tng, 0.77mmol) /£ THF (20mL) ¥ & B2 A4S &,
R B =% (DEAD) (0. 3mL, 1.5mmol). =¥ (380mg, 1. 5mmol)
ﬁ:%i#&%: g4 (DPPA) (0. 4mL, 1.5mmol). ¥BRAOBETRET
BH 4500, BLXENE, R4 2kt it #Edib, ATE
/OB UBHEM (BEHM 1:1 £ 1:2), 3% T0ng (30%) 47 LA
W, HBEWH:
]H—NMR (CDCl,) 6 7.90 (1H, d, J=8.1 Hz), 7.34-7.44 (4H, m), 7.08 (1H, d, J=8.1 Hz),
3.60 (2H, t, J=7.1 Hz), 3.00 (2H, t, J=7.1 Hz), 2.80 (2H, q, J=7.5 Hz), 2.57 (3H, s),
1.35 (3H, t, J=7.5 Hz).

Y% 6. 2-[4-(2-Z X -5-FE-3H-k 4, 5-b] ke -3-4)
R

BBIES 1 TRINELEL, K2-[4-(2-TA-5-FH 30—
5t (4, 5-bImbsE-3-KA) XX LA B &AW (F & 5) HE45 ML
.
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'H-NMR (CDCL)) § 7.91 (1H, d, J=8.1 Hz), 7.42 (2H, d, J=8.3 Hz), 7.32 (2H, d, ]=8.3 ___

Hz), 7.06 (1H, d, J=8.1 Hz), 3.13 (2H, t, J=6.8 Hz), 2.95 (2H, t, J=6.8 Hz), 2.81 (2H, q,

J=7.6 Hz), 2.55 (3H, s), 1.34 (3H, t, J=7.6 Hz).

B 7. 2-LE-5-FE-3-(4-2-[(([@-FEER) BEAT K
AYER) BRATCHAYER) -3H-%k 45 [4, 5-b]w=

BRERS 1 FE 10 AR LTE, K 2-[4-(2-THE-5-FH4-30-
ket i [4, 5-b] R -3-R) F X1 LB (T % 6) HE&AFHELeH.

MS (ESI) m/z 476 (M + H)*; 'H-NMR (CDCL,) § 7.95 (1H, d, J=8.0 Hz), 7.84 (2H, d,

J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.2 Hz), 7.17 (2H, 4, J=8.2 Hz), 7.10

(1H, d, J=8.0 Hz), 6.17 (1H, br.s), 3.52 (2H, t, J=6.6 Hz), 2.86 (2H, t, J=6.6 Hz), 2.69
(2H, q, J=7.5 Hz), 2.49 (3H, 5), 2.41 (3H, 5), 1.27 (3H, 1, J=7.5 Ha).

LA 27
2-LHA-5-FE-3-(4-2-[({[U-PEER) B E]RL) BR)
RA)THE)FHK)-3H-%4If[4,5-bIR, #H
BRBELES 2HELEL, A2-TE-5-FE-3-4-2-[({[(4-F
AEA)HBEIRA) L) AATTA) FL) -30-% 5[4, 5-b]k
% (LB 26) 4 &AM EDY.
'H-NMR (DMSO-d,) 5 7.91 (1H, d, J=7.9 Hz), 7.61 (2H, d, J=6.8 Hz), 7.36 (4H, s),
7.11-7.15 (3H, m), 2.67-2.75 (4H, m), 2.50 (2H, br.s), 2.45 (3H, s), 2.28 (3H, s), 1.21-
1.24 (3H, m).
% 4] 28
2-LA-5-FREA-3-(4-2-[({[U-FEER) BB A TR A &
)BT T A K HK) -3H-=k = 5 [4, 5-b]wker
YE1 2-{4-[(6-FARA-3-AEA-2-wwA)RAIXA) 8
BRILEP I TEIHAELL, K 2-8-6-FERE-3-AA T
4-BEF R UEHEHRALESY.
lH-NMR (CDCl,) & 10.59 (1H, br.s), 8.38 (1H, d, J=9.2 Hz), 7.59 (2H, d, J=8.3 Hz),
7.23 (24, d, J=8.3 Hz), 6.20 (1H, d, J=9.2 Hz), 3.94 (3H, s), 3.87 (2H, t, J=6.6 Hz),
2.87 (24, t, J=6.6 Hz).
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$®2 2-(4-[G-RE-6-FAE-2- ML) RATXE} LH
¥2-{4-[(6-FAE-3-AA-2-wRA)KAIFR] LB (TR,
3.52g, 12.17mmol) . 4 # (3.4g, 60.84mmol) 5 § 4t & (325mg,
6.08mmol) £ & /K (v/v, 2:1, 90nL) P HRAWERARET v
1N, A REBEAN, REER AAPA LK LE (100nL)
W, AR%E. HAMETFER MgS0,), k4%, 53 3.41g (quant.)
WA, AREHH:
'H-NMR (CDCL,) & 7.48 (2H, d, J=8.4 Hz), 7.14 (2H, d,
J=8.4 Hz), 7.04 (1H, d, J=8.2 Hz), 6.75 (1H, br.s), 6.13 (1H, d, J=8.2 Hz), 3.87 (3H, s),
3.83 (2H, t, J=6.6 Hz), 2.81 (2H, t, J=6.6 Hz).
F 8% 3. 2-[4-(2-TE-5-F /X304 [4, 5-b]wber-3-£)
¥ ¥ X7 T -
BEBEES 1 FHRSHAELE, KM2-4-[(B-RA-6-FAE-2-
R R) RAIER) 2B (TR 2) A/ H SR Y.
TLC Rf = 0.50 (&X/ LB LB = 2:1).
B 4. 2-[4-(2-THE-5-F A -3H-%=4 5[4, 5-b]wbsg-3-4)
& YR
BEBEAES 1 TR HAELYL, K2-[(2-2H-5-FEE-3H-%
3[4, 5-bIwtR-3-K) XX XA B M E (T & 3) P& EALEH.
"H-NMR (CDCl,) 6 7.91 (1H, d, J=8.6 Hz), 7.43 (2H, d, J=8.4 Hz), 7.35 (2H, 4, 1=8.4

Hz), 6.67 (1H, d, J=8.6 Hz), 3.98-3.88 (2H, m), 3.82 (3H, s), 2.99 (2H, t, J=6.4 Hz),
2.81(2H, q, J=7.4 Hz), 1.34 (34, t, J=7.4 Hz).

F % 5. 2-[4-(2-TE-5-WHHE-3H-%"4[4, 5-b]wbrer-3-3)
FRICEERLY

BB LA 26 FHES R LY, K2-[4-(2-TH-5-FEL-3H-
skek 3[4, 5-b]wbse~3-2) XX ] L8 (F % 4) &AL 4.

TLC Rf= 0.78 (Th/LRTLE = 1/1).

%’ 6. 2-[4-(2-T A -5-F &K -3H-k 3[4, 5-b]wtw-3-%&)
ATk
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BREEN 1T RIMELEL, K 2-[4-(2-TE-5-FARE-3H-
sked Jf [4, 5-b]MR-3-R) XA LR & K (F % 5) HE&wELS
.

'H-NMR (CDCL,) & 7.92 (1H, d, J=8.6 Hz), 7.40-7.31 (4H, m), 6.67 (1H, d, J=8.6 Hz),

3.82 (3H, s), 3.13-3.10 (2H, m), 3.00-2.97 (2H, m), 2.80 (2H, g, J=7.6 Hz), 1.33 (3H, t,

J=7.6 Hz).

T® 7. 2-CA-5-FRA3-(4-2-[({[4-FEEXRA)5RE)
RAVER)RA]ITEYFE) -3H-%= 5[4, 5-b]wbw

BHRIAES 1 TR 10 ML LTE, K 2-[4-(2-TE-5-FEL-3H-
skt Jf [4, 5-b] ke -3-3) X & ] [4).:3 (¥ % 6) Fl &Ar Lo,

'H-NMR (CDCl,) § 7.95 (1H, d, }=8.7 Hz), 7.74 (2H, d, J=8.4 Hz), 7.34-7.27 (6H, m),
6.69 (1H, d, J=8.7 Hz), 6.55 (1H, m), 3.79 (3H, s), 3.60-3.53 (2H, m), 2.90 (2H, t,
J=6.8 Hz), 2.77 (2H, q, J=7.4 Hz), 1.30 (3H, 1, }=7.4 Hz).

% 4] 29

2-LA-5-FARA-3--2-[({[@-FAEXR) B ATEA) B
A)RATCHA)FK)-3H-%k 5[4, 5-bIwbz, ##

BRELES 2HALEL, N2-TE-5-FEA-3-(4-2-[({[ (4-

CPEFR)SBAIRAIER) KA T A ER) -3H-%k = 5[4, 5-b]

ML (LEH] 28) H & ELAW.

'H-NMR (DMSO-d,) 8 7.94 (1H, d, }=8.4 Hz), 7.59 (2H, d, J=8.1 Hz), 7.41-7.34 (4H,

m), 7.12 (2H, d, J=8.1 Hz), 6.68 (1H, d, J=8.4 Hz), 3.71 (3H, 5), 3.14 (2H, m), 2.75-

2.68 (4H, m), 2.27 (3H, s), 1.20 (3H, t, J=7.5 Hz); IR (KBr) v, 1597, 1518, 1489,
1425, 1389, 1261, 1130, 1086 cm.

%34 30

2-CHA-6-FE-3-(4-2-[({[U-FPAXR) S AIRE) B L)
KA THK) X)) -3H-k = 5[4, 5-b]wter

YH1 2-{4-[(G-FA-3-AA2- A)gAIXR) 2B

BREEF 1 TRINELYL, R 2-R-5-FE-3-A L ukeg fo 4-
REAXKLEHERBILEY.
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'H-NMR (CDCl,) 5 9.96 (1H, br.s), 8.32-8.31 (2H, m), 7.55 (2H, d, J=8.3Hz), 7.24
(2H, d, J=8.3 Hz), 3.85 (2H, m), 2.86 (2H, t, J=6.6 Hz), 2.32 (3H, s).
%o 2-{4-[(-fE-5-FPh2-wwh)REIEXR) LK
BREAY 28 T% 2 FRELE, K 2-{4-[(5-FR-3-MA-2-
ez L) REIEL LB (TR D HEFEALSH.
'"H-NMR (CDCl,) & 7.59 (1H, m), 7.08-7.00 (4H, m), 6.80 (1H, m), 3.74 (2H, t, J=6.6
Hz), 2.74 (2H, t, J=6.6 Hz), 2.19 (3H, s).
F% 3. 2-[4-(2-Th-6-F&-3H-%k 5[4, 5-b]K-3-K)
X1 CE AR
BEL&ES 1 FHRSFELL, K2-{4-[(B-KA-5-FH-2-1%
A RAIER) LB (F & 2) AKRAHERALESY.
TLC Rf = 0.74 (=& F&/¥& = 10:1).
B8, 4. 2-[4- (2- T A-6-FA-3H-2k=Jf [4, 5-b] = -3-%)
P& Yo
BRE&EN 1 TR 6 FRLTYE, MK 2-[4-(2-TH-6-FH-3H-%
o 3[4, 5-b]wkee-3-R) X R LA AME (F R 3) HERALLH.
'H-NMR (CDCl,) & 8.12 (1H, s), 7.84 (1H, s), 7.44 (2H, d, J=8.1 Hz), 7.33 (2H, d,
J=8.1 Hz), 3.91-3.85 (2H, m), 2.96 (2H, t, J=6.7 Hz), 2.82 (2H, q, J=7.5 Hz), 2.46 (3H,
s), 1.36 (3H, t, J=7.5 Hz).

$ % 5. 2-[4-(2- LA -6-F 4 -3H-sk= 5 [4, 5-b] R -3-X)
- ® YRF Y 3 RiL
BERE&EM 26 FH 5 R LE, M 2-[4-(2-LE-6-FE-3H-
sked 3[4, 5-b]wbw-3-2) X X] L8 (F & 4) W &AL H.
"H-NMR (CDCL) & 8.13 (1H, s), 7.84 (1H, s), 7.44 (2H, d, J=8.4 Hz), 7.36 (2H, d,
J=8.4 Hz), 3.59 (2H, t, J=7.3 Hz), 3.00 (2H, t, J=7.3 Hz), 2.83 (2H, q, J=7.6 Hz), 2.46
(3H, s), 1.36 (3H, t, J=7.6 Hz).
F% 6. 2-[4-(2- LR -6-F & -3H-sk= 5[4, 5-b] e -3-4)
Rk
BREAN 1 FHRIMELE, K2-[4-(2-TE-6-FA-3H%

149



01819285. 8 oW B E126/4091

w3 (4, 5-b] R -3-4) XX ] LA R RAY (F & 5) W &HELS

.
'H-NMR (CDCl;) 6 8.12 (1H, s), 7.84 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.33 (2H, d,

J=8.4 Hz), 3.07 (2H, t, J=6.8 Hz), 2.91-2.78 (4H, m), 2.46 (3H, s), 1.36 (3H, t, J=7.5
Hz).

TH% 7. 2-CE-6-FE-3-(4-2-[({[U-FEAEXRL)BBLA] LK
AYBR)REITEY X X)) -3k [4, 5-b]

RIS 1 TR 10 FELLRTRE, K2-[4-(2-TX-6-F
H-3H-=k 3[4, 5-bI e -3-K) F R LK (F & 6) W& HNLE
%c .

'H-NMR (CDCl,) & 8.04 (1H, d, J=1.8 Hz), 7.86-7.82 (3H, m), 7.33-7.21 (6H, m), 6.27
(1H, m), 3.52-3.49 (2H, m), 2.87 (2H, t, J=6.8 Hz), 2.76 (2H, q, J=7.6 Hz), 2.45 (3H, s),
2.41 (3H, s), 1.30 (3H, t, J=7.6 Hz).

4] 31

2-LHE-6-FE-3-(4-2-[({[W-FEXE)ZBE] KX B L)
AT HA)FEHR) 30k (4, 5-bI0=, AH

BRI 2HELL, K2-TE-6-FE-3-(4-{2-[({[4-¥F
EFRR)SGBEAIRAIEA)KRETLRA)FE)-3H-%-5f[4, 5-b]wk
% (4] 30) H &AL E Y.

lH-NMR (DMSO-dy) 6 8.04 (1H, m), 7.84 (1H, m), 7.60 (2H, d, J=8.1 Hz), 7.36 (4H,
s), 7.12 (2H, d, J=8.1 Hz), 3.13 (2H, m), 2.78-2.71 (4H, m), 2.39 (3H, s), 2.27 (3H, s),
1.22 (3H, t, J=7.5 Hz); IR (KBr) v,,,, 1601, 1518, 1423, 1375, 1283, 1250, 1128, 1084

cm’.

%4 32

6-R2-CH-3-(4-{2-[T({[U-FEER)ZHLIELI B L) &
A]THRYFR)-3H-k =5 [4, 5-bIt=

FHEL 2-{4-[(G-R-3-AA-2-ww R)REAI XX vH

BEREES 1 FRIMELE, K2, 5-—K-3-# ke (Marfat,
A. ; Robinson, R. P. X B % #| w5 US 5811432 (1998). ; Haessig,

150



01819285. 8 oW B E127/4091

R.; Siegrist, U. Bk# LA 3% EP 483061 (1992))# 4-|EX
XLBHEHRBIAD.

'"H-NMR (CDCL,) § 10.00 (1H, br.s), 8.51-8.50 (1H, m), 8.41 »(IH, d, J=2.4 Hz), 7.53
(2H, d, }=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 3.88-3.87 (2H, m), 2.88 (2H, 1, J=6.6 Hz).
&2 2-{4-[B-&EA-5-F 2w R)REAIXE) %
BRERY 28 FHE2MAELEL, K 2-{4-[ (5-F-3-MHA-2-9%
R)ERAIXE) LB (FER D NE&HALL .
'"H-NMR (CDCl,) 6 7.73 (1H, d, J=2.2 Hz), 7.19-7.01 (4H, m), 6.97 (1H, d, J=2.2 Hz),
6.12 (IH, br.s), 3.81 (2H, t, J=6.4 Hz), 2.80 (2H, t, J=6.4 Hz).
T B 3. 2-[4-(6-f-2-T X -3H-%k" 5[4, 5-b]wbez-3-4) ¥ %]
LA ARE
BHBEAS 1 FHRSMAELE, K2-{4-[(3-AE-5-8-2-%%
R)RRAIER) LB (TR 2) HEmHLeH.
TLC Rf = 0.43 (THhH/ LB TE = 2:1).
T B4 2-[4-(6-R-2-T A 30k 5[4, 5-bInter-3-4) ¥ 2]
Z8 |
BRI 1 VER6HAELEL, M 2-[4-(6-8-2-T 430k
3[4, 5-b]R-3-FR) XAV X A B8 (F % 3) A &4 Mo,
'H-NMR (CDCL,) 6 8.23 (1H, d, J=2.1 Hz), 8.01 (IH, d, J=2.1 Hz), 7.45 (2H, d, J=8.4
Hz), 7.31 (2H, d, J=8.4 Hz), 7.09 (1H, s), 3.92 (2H, t, J=6.4 Hz), 2.95 (2H, t, J=6.4 Hz),
2.83 (2H, q, J=7.4 Hz), 1.36 (3H, t, J=7.4 Hz).
BB 5. 2-[4-(6-R-2- T A -3H-%k" 5[4, 5-bIwbez—3-4) £ 4]
LEEELY
 BRBEAES 26 FE5ARLYE, M 2-[4- (6-5F-2- L K -3H-"kw
3[4, 5-bIbR-3-RK) XA 28 (F % 4) HE Mo %,
'H-NMR (CDCL,) & 8.25 (1H, d, ]=2.2 Hz), 8.02 (1H, d, J=2.2 Hz), 7.46 (2H, d, J=8.3
Hz), 7.35 (2H, d, J=8.3 Hz), 3.60 (2H, t,J=7.2 Hz), 3.00 (2H, t, J=7.2 Hz), 2.84 (2H, q9,
J=7.5 Hz), _1 37 (3H, t,J=7.5 Hz).

YH®&6. 2-[4-(6-R-2-THA-3H-sk= 5[4, 5-b]wtw-3-%) F 4]
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Y 3
BREEMN 1 THRIMELE, K 2-[4-(6-R-2-T X -3H-k=
H[4,5-blwtor-3-R) XK1 ZE B &L (F % 5) H &ML,
'H-NMR (CDCL) & 8.22 (1H, d, J=2.1 Hz), 8.01 (1H, d, J=2.1 Hz), 7.45 (2H, d, ]=8.2
Hz), 7.32 (2H, d, J=8.2 Hz), 3.13-3.08 (2H, m), 2.95-2.78 (4H, m), 1.36 (3H, t, J=7.6
Hz). |
FTRT. 6-R2-CE-3-4-{2-[({[@-FEXE) BB L] £ L)
B RAILAY X)) -3H-% 2[4, 5-b]wtwt
B EAEH 1 T HR 10 FR T, K 2-[4-(6-8-2-T A 30—k
I [4, 5-b]wm-3-K) ¥ X ] Ll (F % 6) H &4 ML oM.
lH-NMR (CDCL,) & 8.20 (1H, d, J=2.2 Hz), 8.03 (1H, d, J=2.2 Hz), 7.77 (2H, d, J=8.1
Hz), 7.38-7.27 (6H, m), 6.51-6.48 (1H, m), 3.57-3.50 (2ZH, m), 2.90 (2H, t, J=6.8 Hz),
2.81 (24, t, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz).

FH#H) 33
6-R-2-THE-3-(4-2-[({[U-FPRAER)ZBAIRAL) B X)) &
ALY EHK)-3H-k" 5[4, 5-bIwbwe, # % |
BRERH 2MELEL, K6-8-2-TE-3-(4-{2-[({[4-F4
FIOSFBMAIRA)ZA)REAT LAY X H)-30-%k = 5[4, 5-b]wkez
(£3H) 32) Fl &4 LoH.
"H-NMR (DMSO-d,) & 8.24-8.21 (2H, m), 7.60 (2H,.d, J=8.1 Hz), 7.42-7.34 (4H, m),
7.12 (24, d, J=8.1 Hz), 3.13 (2H, m), 2.81-2.69 (4H, m), 2.27 (3H, s), 1.24 (3H, t,
J=7.4 Hz); IR (KBr) v,,, 1597, 1516, 1421, 1375, 1246, 1128, 1084 cm"".

%364 34

2-TA-5,6-=FA-3-(4-2-[({[4-FPRAER)ZB LI RL)
ER) BRI TE)FR)-3H-sk 5[4, 5-b]wkez

TH1 2-{4-[5,6-—FHA-3-MA 2w L) KA x4} 28

¥ 2-8-56-—FE-3-AEMR (Godard, A.; Rocca, P.:
Pomel, V. 3. J. Orgnaomet. Chem., 1996, 517, 25.: Rocca, P. :
Marsais, F. ; Godard, A.%. Tetrahedron Lett., 1993, 34,
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2937., 3.3g, 17.5mmol). 4-RK A ¥ K Z % (3.6g, 26.3mmol) 5
2,6-=FXukeE (3. Tul) £ 7 X (80ul) PHRAMEWN AR E T HH
1900 . ¥ RESWA KR ZE (100nl) #F, A INNaOH A %% (50mL)
Ao 3K (50mL) 2. FAHAE TR (Na.S0,), K%, Sdakikigs
EiEsi, MO/ TBRTE (1:1) B, /53] 1. 8g (37%) #z ML 49,
ARE ] 4k H-NMR (CDCL,) & 8.24 (1H, br.s), 7.68 (2H, d, J=8.6 Hz),

7.24 (2H, d, J=8.6 Hz), 3.88 (2H, dt, J=6.1, 7.6 Hz), 2.88 (2H, t, J=7.6 Hz), 2.49 (3H,
s), 2.26 (3H, s), 1.43 (1H, t, J=6.1 Hz).

FH® 2 2-{4-[(3-RKHA-5,6-—FHE-2- %ﬁi)iilig} L&
BREEF 28T H 2R L, K 2-{4-[5, 6-—F R -3-AHL-2-
R ) BRATRE 28 (F % 1) HE4E LY.
'"H-NMR (CDCl,) & 6.97 (2H, d, ]=8.4 Hz), 6.92 (2H, d, ]=8.4 Hz), 6.71 (1H, s), 6.22
(1H, br s), 3.67 (2H, t, J=6.8 Hz), 2.68 (2H, t, J=6.8 Hz), 2.29 (3H, s), 2.12 (3H, 5).
% 3 2-[4-(2-T£-5,6-—FH-3-H-<k 4[4, 5-b] st -3-
R)ERI LA ABE
BRIEAG 1T RS HELYL, K2-{4-[ (3-FH£-5,6-—FH2-
e ) RAIR A} 2B (F % 2) P EBAH S ML,

'H-NMR (CDCL,) § 7.75 (1H, br.s), 7.42 (2H, d, J=8.6 Hz), 7.34 (2H; d, J=8.6 Hz),
4.37 (2H, t, J=6.6 Hz), 3.05 (2H, t, J=6.6 Hz), 2.80 (2H, q, J=7.6 Hz), 2.49 (3H, s),
2.38 (3H,s),2.37-2.28 (2H, m), 1.34 (3H, , J=7.6 Hz), 1.18 (3H, t, J=7.5 Hz).

Tk 4. 2-[4-(2-TH-5, 6-=FH-3H-vk= 5[4, 5-b] ket —3-
L35 & Y.

#RIEES 1| THR 6 FELYE, K 2-[4-(2-TH-5,6-—F&
—3-H-=kek Jjf [4, 5-bI MR -3-FK) X R 1 LA R E (T % 3)H 444
e,

MS (ESI) m/z 296 (M + H)*; 'H-NMR (CDCL,) §: 7.75 (1H, br:s), 7.43 (2H, d, J=8.6
Hz), 7.33 (2H, d, J=8.6 Hz), 3.92 (2H, br.t, J=6.6 Hz), 2.97 (2H, t, J=6.6 Hz), 2.80 (2H,
q, J=7.6 Hz), 2.49 (3H, s), 2.38 (3H, 5), 1.34 (3H, t, J=7.6 Hz).

YH®S5. 3-[4-(2-KTE)¥XH]-2-TE-5,6-—F A -0k w5
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[4, 5-b] ke
BRELEG I THRTHELEL, A2-[4-(2-TH-5,6-— ¥ E-3H-
wkod i [4, 5-b]R-3-R) FR] 28 (F % 4) H &AM Lbd9.
'H-NMR (CDCl,) & 7.75 (1H, br.s), 7.43 (2H, d, J=8.6 Hz), 7.36 (2H, d, J=8.6 Hz),
3.80 (2H, t, J=7.3 Hz), 3.18 (2H, t, J=7.3 Hz), 2.81 (2H, q, J=7.6 Hz), 2.50 (3H, s),
2.38 (3H, s), 1.34 (3H, t, J=7.6 Hz).
% 6. 2-[4-(2-TH-5,6-=FH-3H-"k= 5[4, 5-b] sz -3-
R)ER]ITEERE ALY
BREEN 1 TERSHELYL, K3-[4-2-RTE)¥XR]-2-2
H-5,6-=—FE-3H-sk= 5[4, 5-b]"R (% 5) H &4 H Lo H.
‘H-NMR (CDClL,) & 7.75 (1H, br.s), 7.42 (2H, d, J=8.4 Hz), 7.36 (2H, d, J=8.4 Hz),
3.60 (2H, t, J=7.3 Hz), 3.00 (24, t, J=7.3 Hz), 2.80 (2H, q, J=7.6 Hz), 2.49 (3H, s),

2.38 (3H, s), 1.34 (3H, t, J=7.6 Hz).
BB’ 7. 2-[4-(2-CH-5,6- =P H-3H-=k= 5 [4, 5-b] e -3-
EIF & YR <
BRIEZEGITRINELEL, KN2-[4-(2-TE-5,6-=—FHE-3H-
ek if [4, 5-b]R-3-R) XX LR & &AW (F % 6) H & ArMibd
. |
'H-NMR (CDCl,) & 7.76 (1H, br.s), 7.41 (2H, d,-J=7.9 Hz), 7.33 (2H, d, J=7.9 Hz),

3.12 (2H, t, J=6.9 Hz), 2.95 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=6.9 Hz), 2.47 (3H, s),
2.37 (3H, 5), 1.33 (3H, t, J=6.9 Hz).

THS8 2-CHE-5,6-FE-3-(4-{2-[({[4-FEEXR)BBEX]
REVER)RATTEY X K) -3H-% 5[4, 5-b] Wbt
wRERES 1 TR 10 FELL, K 2-[4-(2-TH-5,6-—9¥ 4
—3H—2Ked5f [4, 5-bIMR-3-R) X R Tl (F® T) P& 4o .
MS (ESI) m/z 492 (M + H)", 'H-NMR (CDCL,) & 7.87 (2H, d, J=8.2 Hz), 7.79 (1H, s),
7.31 (2H, d, J=8.2 Hz), 7.23 (2H, d, J=8.1 Hz), 7.15 (2H, d, J=8.1 Hz), 6.24 (1H, m),
3.51 (2H, m), 2.85 (2H, t, J=6.1 Hz), 2.66 (2H, q, J=7.4 Hz), 2.39 (3H, s), 2.38 (3H, s),
2.36 (3H, s), 1.25 (3H, t, J=7.4 Hz).
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g4 35
2-LE-5,6-—FE-3-(4-2-[({{U-FEXR) B AT /K]
BRE)RATCHA)IFA) -3k [4,5-bIwkr, B
R EEH 2 HHELEL, K 2-ZX-56-=9F %
“3-U-2-[({I@-FEAXK) BB A TR A ZA)RAEICHA X
) -3H-k"Jf [4, 5-b]wo (FL#4] 34) FH 4B E Y.
mp 156.0-158.5 °C; 'H-NMR (DMSO-d,)  7.58 (1H, s), 7.48 (2H, d, J=8.1 Hz), 7.19-
7.13 (4H, m), 6.98 (2H, d, J=8.1 Hz), 6.01 (1H, br.s), 3.15-2.98 (2H, m), 2.59-2.55 (2H,
m), 2.50 (2H, q, J=7.6 Hz), 2.19 (3H, s), 2.13 (3H, s), 2.09 (3H, s), 1.01 (3H, t, J=7.6
Hz).

F 34 36

2-[4-(2-T -5, 6-=F A -3H-%kvk Jf [4, 5-b]wbse-3-K) ¥ & ]
LE4-FEERL)BBERETRE

BRIERP 3HELL, M 2-[4-(2-TK-5,6-=F 1 -3H-k=
I [4, 5-b]wbee-3-2K) X R ] L8 (%4 34 T K 4) H & 7ML H.

MS (ESI) m/z 493 (M + H)*; H-NMR (DMSO-d,) 8 7.94 (2H, d, }=8.4 Hz), 7.78 (1H,
s), 7.33 (2H, d, J=8.1 Hz), 7.25-7.16 (4H, m), 4.35 (2H, t, J=6.6 Hz), 2.93 (2H, t, J=6.6

Hz), 2.73 (2H, q, J=7.4 Hz), 2.46 (3H, s), 2.43 (3H, s), 2.39 (3H, s), 1.28 (3H, t, J=7.4
Hz).

L 3&p] 37
5,6-—R-2-TA-3-(4-{2-[({[4-FAEXRL)#mA]I B L) &
AT HKYERK)-3H-kwk 5[4, 5-b]wkez
TH®1 2-{4-[(5, 6-—f-3-AE2-tw X)) RAIXR) 28
BREEB M TRIAELYL, A3-AE-2,5, 6-= &% (Horn,
U.; Mutterer, F.; Weis, C. D. Helv. Chizn. Acta., 1976, 59,
190) Fo 4-RAF R LB H &AM ULSW.
MS (EI) m/z 327 (M*); 'H-NMR (CDCI,) & 10.11 (1H, br.s), 8.58 (1H, 5), 7.57 (2H, d,
J=8.4 Hz), 7.28 (2H, 4, J=8 .4 sz), 3.93-3.86 (2H, m), 2.89 (2H, t, J=6.6 Hz).

T®2 2-{4-[(3-RA-5,6-—f2-wwA)RLI XA 8,
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RN 28 FH2MAELEL, K 2-{4-[(5,6-—K-3-H % -2-
e ) RATER) L8 (T % 1) HERALEH.

MS (EI) m/z 297 (M').

B 3 2-[4-(2-TH4-5, 6-—f-3H-%k H[4, 5-b]wkez-3-£)
& YR¥ X1 1

RIS 1 THESHELTE, K2-{4-[(3-&A-5, 6-=—K-2-
WRA)RAIER) ZHE G R 2D FARANEFHALESY.

TLC Rf = 0.63 (LRTLE/Tk = 1:1).

T &4 2-[4-(2-TH-5, 6-=F-3H-k"¢ 5[4, 5-b]wkw-3-%)
F & Y.

BRERG 1 TE6FHELL, M 2-[4-(2-2 45, 6-=—f-3H-
sk 5[4, 5-bI bR -3-K) XX T A BB E (F % 3)HEmMLL
.

MS (EI) m/z 335 (M*); 'H-NMR (CDCL,) & 8.11 (1H, s), 7.46 (2H, d, J=8.1 Hz), 7.32
(2H, d, J=8.1 Hz), 3.97 (2H, t, J=6.2 Hz), 2.9 (2H, t, J=6.2 Hz), 2.82 (2H, q, J=7.5
Hz), 1.36 (3H, t, J=7.5 Hz).

T & 5. 3-[4-(2-RKTEA)¥HK]-2-TK-5,6-—K-3H-%k 5
[4, 5-b]wkee

BRIEEM 1 FRTHAEALYL, K 2-[4-(2-TK-5, 6-—£-3H-
sk if [4, 5-b]wbwe-3-R) X RE] L8 (F & 1) H &4 Mo 9.

'H-NMR (CDCl,) & 8.13 (1H, s), 7.45 (2H, d, J=8.1 Hz), 7.33 (2H, d, J=8.1 Hz), 3.80

(2H,t,)=7.2 Hz), 3.19 (2H, t, J=7.2 Hz), 2.82 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz).

% 6. 2-[4-(2-TH-5, 6-—f-3H-%k = 5[4, 5-b]wbez-3-4)
FRITEBEEY

BRIAEN 1 TR 8MALEL, K3-[4-2-RTA)¥H]-2-2
A5, 6-= K -3H-k4 5[4, 5-bIwtst (F % 5) 4l &A= ML %

MS (EI) m/z 360 (M*); 'H-NMR (CDCL,) & 8.11 (1H, s), 7.44 (2H, d, ]=8.4 Hz), 7.33

(2H, d, J=8.4 Hz), 3.61 (2H, t, J=7.2 Hz), 3.00 (2H, t, J=7.2 Hz), 2.81 (2H, q, I=7.5

Hz), 1.35 (3H, t, ]=7.5 Hz).
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F% 7. 2-[4-(2-TH-5, 6- =R -3H-%k4 )[4, 5-b]wkrsg-3-4)
*RI1LE
f1 2-[4-(2-Z & -5, 6- = §-3H-%"k5f [4, 5-b]wbsr-3-4) ¥ & ]
ZABEAW (FE 6, 69mg, 0.2mmol) & V5 (10mL) K 3& A ik
RABEAA (5ng). BHRRAVAELARATHRK 6 Do, A C &
ERASY, REER., 238 E&%H TLC 4L (K FH/F8 =10:1),
%3] 60mg (94%) A LA, AXLEEIK:  MS EDmz334 M),
'"H-NMR (CDCL,) § 8.11 (1H, s), 7.43 (2H, d, J=8.3 Hz), 7.30 (2H, d, }=8.3 Hz), 3.11
(2H, t, J=6.6 Hz), 2.92 (2H, , J=6.6 Hz), 2.81 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz).
F% 8. 5,6-—f-2-TH-3-(4-2-[({[U-FEXR)Hm L]
KATERX)RAICHE)F ) -3H-% =45 [4, 5-bIwkr
BREES 1 F®RI10MELTE, K 2-[4-(2-T4-5, 6-—§-3H-
vkeb 3[4, 5-b]bR-3-K) XX L& (FE ) HE&HFALED.
mp 188.0-189.0 °C; MS (ESI) m/z 532 (M + H); 'H-NMR (CDCl,) & 8.12 (1H, s),
7.77 (2H, d, J=8.4 Hz), 7.36-7.25 (6H,' m), 6.49 (1H, brt, J=5.9 Hz), 3.54 (2H, dt,
J=5.9, 7.0 Hz), 2.90 (2H, t, J=7.0 Hz), 2.78 (2H, q, J=7.5 Hz), 2.41 (3H, s), 1.33 (3H, 1,
J=7.5 Hz).

%34 38

5-R-2-TH-6-FE-3-(4-2-[({[@-FEAEXRE)ZBE]LL])
BE)R/AITAYRIE)-3H-% = [4, 5-b] o

FH 1 2-[(6-R-5-FA-3-AE-2-ww ) /RAIX K} ®

BREES 34 FH 1 AELEL, K2,6-—8-5-FE-3-AKnt
¥¢ (Horn, U.; Mutterer, F.; Weis, C. D. Helv. Chim. Acta.,
1976, 59, 190)#f= 4-RA XK LEBH LML EH.

'"H-NMR (CDCL,) § 10.05 (1H, br.s), 8.34 (1H, s), 7.57 (2H, d, J=7.7 Hz), 7.24 (2H, 4,
J=7.7 Hz), 3.86 (2H, t, }=5.9 Hz), 2.87 (2H, t, J=5.9 Hz), 2.33 (3H, s).

T% 2. 2-(4-[(3-RE-6-8-5-FhA-2-mg X)EEAT¥K) T
Az
BRI 28T HE2MAELTYL, M2-[(6-R-5-FX-3-s42-
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RRE)ARAIXRI LB (TR DHAEGFEALESY.
'"H-NMR ‘(CDCIJ) 8 7.14-7.08 (4H, m), 6.86 (1H, s), 6.21 (1H, br.s), 3.79 (2H, t, J=6.4
Hz), 2.78 (2H, t, J=6.4 Hz), 2.33 (3H, s).

B3 2-[4-(5-RK-2-THA-6-FX-3H-%k 5[4, 5-b]ber-3-
PIF & YRN 11

BREAP 1 TR HELYL, KN2-(4-[(3-REA-6-8F-5-F&
—2-RE) RATRA L8 (F %K 2) P HEBAH SHALSY.

MS (EI) m/z 371 (M').

T4, 2-[4- (5-R-2-TH-6-F X -3H-k = 5 [4, 5-b]wkez -3
E- 35 & Y.

BREES 1 J®6 MEALL, K 2-[4-(5-f-2-TE-6-F4
—3H-=k" jf [4, 5-b] R -3-H) X A1 L X B8 (F % 3) 4 &4 41
&4,

MS (ED m/z 315 (M), lI~I—N1\/IR'(CDC13) o 7.87 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.29
(2H, d, J=8.4 Hz), 3.92 (2H, t, J=6.6 Hz), 2.96 (2H, t, J=6.\6 Hz), 2.79 (2H, q, I=7.7
Hz), 2.47 (3H, s), 1.34 (3H, t, J=7.7 Hz).

F® 5 3-[4-C-RTA)XR]-5-F-2-TA-5-F X -3H-vk=
3[4, 5-b]wter

BEIES 1 TR THELYL, K 2-[4-5-F2-LE-6-F4
~3H-k 7 i [4, 5-b1wbse-3-RK) X 11 L8 (F % 1) H 44 L.

MS (EI) m/z 333 (M*); H-NMR (CDCL,) & 7.88 (1H, s), 7.42 (2H, d, J=8.3 Hz), 7.33
(2H, d, J=8.3 Hz), 3.79 (24, t, }=7.3 Hz), 3.17 (2H, t, J=7.3 Hz), 2.80 (2H, q, J=7.0
Hz), 2.48 (3H, s), 1.35 (3H, t, J=7.0 Hz).

%6 2-[4-(5-8-2-LA-6-FA-3H-%k" 5[4, 5-b] wboz—3-
H)FEITHEBRLY

BREIEH 1 THRSHELEL, K3-[4-Q-RX)¥R]-5-&
~2- T3 -5-F R -3H-sk = 5[4, 5-b] "% (F % 5) 4 & 47 ML 2%

'H-NMR (CDCL,) 6 7.87 (1H, s), 7.42 (2H, d, 1=8.4 Hz), 7.34 (2H, d, J=8.4 Hz), 3.59

(2H,1,J=7.1 Hz), 2.98 (2H, t, J=7.1 Hz), 2.81 (2H, q, J=7.6 Hz), 2.48 (3H, 5), 1.35 (3H,

t, J=7.6 Hz).
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FHT 2-[4-(5-8-2-T A -6-FE-3H-2% = 5[4, 5-b] kg -3-
E-SF & WFS -

BREEG T FRTHELYL, R2-[4-(5-8-2-ZH-6-Fi
—3H-"K jf [4, 5-b]MB-3-R) X K] LA R KUY (T %R 6) HE&HA

e¥.
"H-NMR (CDCL,) & 7.88 (1H, s), 7.40 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 3.07
(2H, t, J=6.8 Hz), 2.87 (2H, t, }=6.8 Hz), 2.80 (2H, q, }=7.3 Hz), 2.48 (3H, 5), 1.34 (3H,

t, 1=7.3 Hz).
T 8. 5-8-2-CHE6-FH-3-(4-{2-[({[4-FEER) S8
AIRAI B KA TR X E) -3H-2k 5[4, 5-b] R
BREEN 1 TR I0HELYL, K2-[4-5-f-2-2A-6-F4
—3H-2ked 5f [4, 5-bI MR -3-R) XA Tl (F % 7) H 448D,
mp 205-206 °C; MS (ESI) m/z 512 (M + H)*; H-NMR (CDCL,) & 7.90 (1H, s), 7.79
(24, d, J=8.3 Hz), 7.33-7.23 (6H, m), 6.46 (1H, br.s), 3.55-3.49 (2H, m), 2.88 (2H, t,
J=6.8 Hz), 2.76 (2H, q, J=7.6 Hz), 2.48 (34, s), 2.41 (3H, 5), 1.31 3H, 1, }=7.6 Hz).
%34 39
5-R-2-TA-T-FH-3-(4-{2-[({[(4-FRER) oL ] 5 L)
FE) BRI CHKYFR) -3H-k 5[4, 5-bIwtwr
TH 1. 2-{4-[(6-R-4-FE-3-AA2-wwA)gA]¥4) 2
AF
BREAES 34 FH 1 ALY, K2,6-=H-4-Fh-3-A 1w
%€ (Inubushi, A.; Kawano, E.; Shimada, Ke.%. PCT HFF w3k
WO 9802442 (1998)) A 4-RA XA LM 4 & 47HL0 Y.

'H-NMR (CDCL,) &: 9.56 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.22 (2H, d, J=8.4 Hz), 6.64
(1H, s), 3.84 (2H, t, J=6.4 Hz), 2.84 (2H, t, J=6.4 Hz), 2.55 (3H, 5).

TH 2. 2-{4-[B-KRE-6-R-4-FhA2-wr L) EA 2R 2
5
HBREEG 28 FHK2HAELY, K2-{4-[(6-§-4-FH-3-ABL
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—2- R RAIEA L8 (T & DHEHFALEY.

MS (EI) m/z 277 (M"). |

T &3, 2-[4-(5-8-2-LH-T-F 1 -3H-ok = jf [4, 5-b]wbeg -3-
R)ERI X AB

HEBEAES 1 TERSHELL, K 2-{4-[B-&AX-6-5-4-FX&
—2-RAR) RA)RR) LB (F R 2) HEFFHLeY.

TLC Rf = 0.46 (ZRZE/Tk = 1:1).

T® 4 2-[4-(5-R-2-THA-T-FE-3H-%k 5[4, 5-b] ez -3-
L35 & Yk

wRIEEN 1 THR 6 ALY, K 2-[4-(5-£-2-TA-7-F4
—3H-2k"5f [4, 5-b] s -3-R) X K] LA B8 (F % 3) 41 &-47 M4k
49,

MS (EI) m/z 315 (M*); ’H-N]\/IR (CDCl,) & 7.43 (2H, d, J=8.4 Hz), 7.31 (2H, 4, J=8.4
Hz), 7.07 (1H, s), 4.00-3.85 (2H, m), 2.97 (2H, t, J=6.6 Hz), 2.83 (2H, q, J=7.5 Hz),
2.68 (3H, s), 1.30 (3H, t, J=7.5 Hz).
Y 5. 3-[4-(2-KTA)ERK]-5-K-2-FH-7-F A 30—k
¥ [4, 5-b]wbez
BRI 1 FERTHELL, K 2-[4-5-8-2-TE-7T-FR
—3H-2R"jf [4, 5-b]se-3-K) X K] 28 (F % 4) P & A B oW,

'H-NMR (CDCl,) § 7.42 (2H, d, J=8.1 Hz), 7.33 (2H, 4, J=8.1 Hz), 7.07 (1H, s), 3.79
(2H, 1, J=7.3 Hz), 3.17 (2H, t, J=7.3 Hz), 2.83 (2H, g, J=7.5 Hz), 2.68 (3H, s), 1.30 (3H,
t, J=7.5 Hz).
YI|6. 2-[4-(5-R-2-TK-7-F R -3H-wk = 5[4, 5-b] wkez —3-
RYXKITABREAY
BRI 1 SRS MHELY, K 3-[4-2-KTE)ER]-5-4
~2-FA-T-F A-3H-R o5 [4, 5-bIoR (F % 5) &4 M &%,
'H-NMR (CDCL,) & 7.42 (2H, d, }=8.6 Hz), 7.33 (2H, d, J=8.6 Hz), 7.07 (1H, s), 3.56
(2H, 1, 1=7.2 Hz), 2.99 (2H, 1, }=7.2 Hz), 2.83 (2H, q, J=7.5 Hz), 2.68 (3H, s), 1.29 (3H,
t, J=7.5 Hz).

160



01819285. 8 oW B FE137/4091

FE®T7. 2-[4- (5-R-2-TE-T-VE-3H-%4 5[4, 5-bIwbse -3-
B)XE]ILE
AEEBT, ABRFEEY 2-[4-6-8-2-TE-7T-FE-3H-%=
[4,5-b]wkee-3-K) XXX B &AW (F %6, 5Tng, 0.2mmol)#y
THF (5mL) # & MmN =58 (47ng, 0. 2mmol). mATRE, EHMER
ETEERHEFI3IH. AEBTENFRESHMAK(. LluL), #
BERASWAETRTHRIE 20 M. RERSH, FIALERAK, 28
H A TLC s (R PR/ FE/=CH =10:1:1), %% 13ng (25%)
WS, AEEBK MS (EI) m/z 313 (M).
F% 8 5-8-2-TRA-T-FH-3-(4-{2-[({[A-FEXL) 58t
AI&ATERE) KA TH) X E)-3H-k4 5[4, 5-b]wtee
BERERA 1 TERI0HFELL, R2-[4-G-8-2-TE-T-FL
-3H-k 5[4, 5-b]ewe-3-R) XX L (F KR T) H &AL ED.
MS (ESD) m/z 512 (M + H)'; 'H-NMR (CDCl;) 8: 7.80 (2H, d, J=8.4 Hz), 7.34-7.23
(6H, m), 7.09 (1H, s), 6.37 (1H, br s), 3.56-3.52 (2H, m), 2.88 (2H, t, =6.8 Hz), 2.77
(2H, q, J=7.5 Hz), 2.69 (3H, 5), 2.42 (3H, s), 1.26 (3H, t, J=7.5 Hz).
b 40
2-CHA-T-FE-3-4-2-[({[U-FRF L) ZBMAIRA} B R)
KEATTHEIFE)-6-[ (FHrst k) AT 30—k 4[4, 5-bIwt=
TR 2-[(4-PH-3,5-—Af- 2R R) KA XA LH
BREEA 1 FTRIMAELYL, KN2-8-4-FE-3,5-—mAuke
(Czuba, Rocz. Chem., 1967, 41, 479 # 4-RA XA LHH &4
B,
'"H-NMR (CDCL,) § 8.90 (1H, s), 8.50 (1H, br.s), 7.40 (2H, d, J=8.4 Hz), 7.23 (2H, d,
J=8.4 Hz), 3.82 (2H, t, J=6.6 Hz), 2.84 (2H, t, ]=6.6 Hz), 2.62 (3H, s). '
B 2. 2-{4-[@-RA-4-FA-5-AA-2-wbw ) RATELR)
Z

k)

£ O0CT, W% 30 4B A0 2-[ (4-FE-3,5-—mK-2-
e ) RAIX X)L (F% 1, 4.2g, 13. lmmol) . = ZJ: (9. 6mL,
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68. 9mmol) . 10% Pd-C (624mg, 0.59mmol) % Z Ak (14mL) 25 3%k 3 A
W& (2. 3oL, 61.0mmol) ¥ Z A (6.2nL) % %k. EERTHRHF 5 I K
o, B CEESERLY, REER BELYET K FK (100nL).
¥ &% M IN NaOH K% #& (50mL). #H K (50mL) 26k, T3 (MgS0.),
K. iRtk HEESAL, ALK/ LB (HERB 1:1

£1:2), 1538 2.2g (60%) #-ME4, Hié fhk:
H-NMR (CDCl,) § 8.42 (1H, s),

7.42 (2H, d, J=8.4 Hz), 7.21 (2H, d, J=8.4 Hz), 6.7 (1H, br 5), 3.85 (2H, t, ]=6.4 Hz),
2.86 (2H, t, J=6.6 Hz), 2.47 (3H, s).

Y 3. 2-[4-(2-CTE-7T-PE-6-AE-3H-4H[4, 5-b] =
-3-R)FRIL A A&
BREES 1 THES ALL, KA2-{4-[(B-RA-4-FHX-5-7
A2 R) RAIXA) L8 (F R 2) pABRIHERALESH.
'"H-NMR (CDCl,) § 9.03 (1H, s), 7.48 (2H, d, ]=8.6 Hz), 7.33 (2H, d, ]=8.4 Hz), 4.38
(2H, t, J=6.9 Hz), 3.07 (2H, t, J=6.9 Hz), 3.03 (3H, s), 2.87 (2H, q, J=7.6 Hz), 2.35 (2H,
q,J=7.6 Hz), 1.35 (3H, t, J=7.4 Hz), 1.13 (3H, t, }=7.4 Hz).
B 4. 2-[4-(6-RE-2-CH-7-F A -3H-=k 5[4, 5-b] %
—3-R)EKI LA R m s
¥ 2-[4-2-TE-7T-FR-6-AE-3H-k 5[4, 5-b]tw-3-4)
FRICEA K& (F % 3, 2.5g, 6.6mmol). 10% Pd-C (250mg,
0. 23mmol) #5 ¥ 8 (100mL) BR A S AR TRHIF 2 I ob. B ¢ E#iad
BER, REBER, F38 2 4g (99%) #FHLEH, ABEHH:
'"H-NMR (CDCL,) 5 7.82 (1H,
s), 7.41 (2H, d, J=8.2 Hz), 7.32 (ZH, d, J=8.4 Hz), 4.35 (2H, t, J=7.0 Hz), 3.51 (2H,
br.s), 3.03 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.5 Hz), 2.53 (3H, s), 2.35 (2H, q, J=7.5
Hz), 1.29 (34, t, J=7.5 Hz), 1.44 (3H, t, J=7.5 Hz).

FBS5 2-(4-{2-TR-7-FE-6-[ (FHBLA) R4 ]-3H-% =5
[4, 5-b]wbee-3-3K ) ¥ K1) 22 & & &

£ O0CT, MBEH A6 2-[4-(6-RE-2-THA-7-FE-3H-k = 5
[4,5-blwbs-3-K) X K] LA AKE (F% 4, 1.0g, 3.0mmol) 5wt
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% (280mg, 3.5mmol) &5 = F I (18mL) HE &k m A F 5 & & (372ng,
3.3mmol), ¥RAOMWAEETETHEHE 16 . AKX (10nl) BRAH,
RAY AR TR (50ul) FR. ¥AMERLAK (50nL) L%, FR
(MgSO0,), #%. 2Rk EEELL RLBRLERN (HBEK
BLl1:1 £1:2), 4% 890mg (70%) #-A4L6-H, A3k E M-

'H-NMR (CDCL,) & 8.26 (1H, s), 7.43 (2H, d, J=8.4 Hz),
7.32 (2H, d, J=8.2 Hz), 7.00 (1H, br.s), 4.35 (2H, t, J=7.0 Hz), 3.03-3.01 (5H, m), 2.85
(2H, q, J=7.5 Hz), 2.75 (3H, s), 2.35 (2H, q, J=7.5 Hz), 1.30 (3H, t, J=7.5 Hz), 1.14
(3H, t, J=7.5 Hz).

F®’ 6. N-{2-TX-3-[4-Q2-BETRE)FX]-T-FHE-3H-%=%
5[4, 5-b]wtew—-6-3) V58t
BEREEN 1 TR ELE, K2-(4-{2-TE-T-FE-6-[(F
s ) A1 -3H-%k i [4, 5-bIr-3- R} X R) LA A B & (T &
5) &AW,
'"H-NMR (CDCl,) & 8.22 (1H, s), 7.46 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.4 Hz), 6.52
(1H, br.s), 3.93 (2H, t, J=6.6 Hz), 3.03 (3H, s), 2.97 (2H, t, =6.6 Hz), 2.85 (2H, q,
J=7.6 Hz), 2.76 (3H, s), 1.32 (3H, t, J=7.4 Hz).
T 7. N-{3-[4-(2-RZE) XK]-2-TE-7-F E-3H-%K %
[4, 5-b]wbse—6-3 ) VBBt A
BRELEA 1T BRTHEALL, AN-{2-TA-3-[4-(2-2A T H)
FA]-7-FE-3H-k 2[4, 5-bIwtw-6-X) P&k (F % 6) 9%
AL,
TLC Rf = 0.40 (LB T ).
FH 8 N-{3-[4-(2-F KA THE)XK]-2-TH-7-FE-30H—%
wk 3f[4, 5-b]wbeR—6-2 ) P &8t ik
BRIEM 1 TBRSHALE, MAN-{3-[4-(2-RTE)XH]-2-
CE-T-FE-3H-k 3[4, 5-b]wR—6-X) Potsbl: (T & 7) H &4
e .
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'"H-NMR (CDCL,) & 8.26 (1H, s), 7.44 (2H, d, J=8.1 Hz), 7.34 (2H, d, J=8.1 Hz), 6.65
(1H, br.s), 3.59 (2H, t, J=7.0 Hz), 3.03 (3H, s), 2.99 (2H, t, J=7.1 Hz), 2.86 (2H, q,
J=7.4 Hz), 2.75 (3H, s), 1.31 (34, t, J=7.5 Hz).
T® 9. N-{3-[4-C-RECR) X A]-2-CLH-7-F 4 -3H-—kvk
I (4, 5-blwbee~6-3 ) V&% 8k Ak
BRIES 1 THR 9 HRELEL, M N-{3-[4--BgAzH) %
A]-2-TRA-7-FA-3H-%k 5[4, 5-bIwtoR-6-£ ) FoBLE (F % 8)
R &ALy,
TLC Rf = 0. 05 (ZBZE).

TE10. 2-TA-T-FA-3-(4-2-[({[4-FRAER) BB L £
BIBR) RAT A ER) -6-[ (PamL) R4 ]-3H-%k =k 5[4, 5-b]
A

BREES 1 F% 10 FELE, K N-{3-[4-(-FRAZH) %
A]-2-TA-T-FHA-3H-sk i [4, 5-bIwLst—6-24 ) Faksth (3% 9)
-2 A

mp 166 °C; MS (ESI) m/z 571.25 (M + H); 'H-NMR (CDCl,) & 8.16 (1H, ), 7.81 (2H,

d, J=8.1 Hz), 7.31-7.18 (6H, m), 6.39 (1H, br.s), 3.48-3.46 (2H, m), 3.00 3H, s), 2.82-
2.71 (7H, m), 2.39 (3H, 5), 1.26 (3H, t, J=7.2 Hz).

EHap 41

6-RA-2-ZA-5, T-=FA-3-(4- 2-[({[(4-FRER) BE 2 ]
RAZA) FAR] T E) FK) -3H-k b 5F [4, 5-b]wbk

YHE 1 6-FA-2,4-—PhAME

FOCT, GBH£6 6-8KX-2, 4-= P A MM (Sato, K. %. Bull.
Chem. Soc. Jpn., 1969, 42, 2319., 22.4g, 152mmol) &g %A B
7K 2 & (600mL) 25 % 3 v & AR 44 (25. 2g, 365mmol) &5 K (100mL) 3%

B, FREVETRTHRE 16 . SRKERBRR, 3 10. 2¢
(45%) 47 A 1L 4 :

'H-NMR (DMSO-d,) 8 12.27 (1H, brs), 6.17 (1H, s), 2.38 (3H, s), 220 (3H, s).
V%2 6-BA-2,4-—WA-5-MEAME
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RBH AN (XM, 36uL) 5% (18uL) 8 R2% — J M A
6-FK-2,4-—FEBMBE(F%E 1, 9.0g, 60.8mmol), ¥REBWAST
BTHRF. 1IHE, BRASHEAK(00nL) F, A 2NNaOH KZE &
e, WRKEFFRKE, 55 3. 28 (27%) FHEL2¥: 'HNMR

(DMSO-d,) 6 2.28 (3H, s), 2.11 (3H, s).

T’ 3. 6-K-2,4-—FE-5-MEA MK

# 6-#2E-2,4-—FR-5-AEME(F% 2, 3.2g, 16.6mmol)
52 # 2. (20mL) 69 R4 WA 100°C THH 16 1ot A ¥, $adsy
BIAK (100mL) . HAHEM &K (50nL) %, FB MgS0.), #%,
3] 2.3g (66%) 4B sW, A#5BEBK:

'H-NMR (DMSO-d,) § 2.82 (3H, 5), 2.52 (3H, 5).

Y®4 6-[4-C-2RCE)EBA]-2,4-—FR 5-HAMB

BREEN 1T RIMREALYE, KN6-£-2,4-—Fh-5-LmE
(T H3) Fr 4-RAE R LB H LA LD,

'H-NMR (CDCl,) 6 9.37 (1H, br.s), 7.51 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz),
3.89-3.87 (2H, m), 2.89 (2H, {, J=6.4 Hz), 2.72 (3H, s), 2.65 (3H, s), 1.46 (1H, t, J=5.8
Hz).

YH|S 5-RA-6-[4-2-RATR)EBL]-2,4-—FAME
BRELEN 1 TR 4 HELL, KN 6-[4-Q-2RALR) %R
A1-2,4-=FE-5- LB (F % 1) H &I,

'H-NMR (CDCl,) & 7.49 (2H, d, J=8.6 Hz), 7.19 (2H, d, J=8.4 Hz), 6.98 (1H, br.s),

3.89-3.82 (2H, m), 3.11 (2H, br.s), 2.85 (2H, t, J=6.6 Hz), 2.58 (3H, 5), 2.38 (3H, s),
1.44 (1H, t, J=5.6 Hz).

B 6. 2-[4-(6-RA-2-TH-5, T-=F-3H-kvd ¥ [4, 5-b]
CASSRES O & YRP X117 5

BREEH 1T RSHAELL, N5-fE-6-[4-Q-£RAZRA) %
B ]-2, 4-— P EMM (F % 5) o BB AH S HLY.

TLC Rf = 0.4 (Th/TLRLE = 1:1).

YT, 2-TR-3-[4-C-2RTH) ¥ A]-5, 7-— F R -3H-vknd

165



01819285. 8 oW B E142/4091

¥ [4, 5-b]wkeE-6-4F
BRI 1 %6 ELTE, K 2-[4-(6-RA-2-24-5,7-
R -3H-skek 5[4, 5-bItR-3-H) XA Z A mR & (FE6)H &
ALY,
'H-NMR (CDCL,) & 7.46 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 4.01-3.94 (2H, m),
3.49-3.47 (14, m), 3.00 (2H, t, J=6.3 Hz), 2.86 (3H, s), 2.83 (2H, q, J=7.4 Hz), 2.74
(3H, s), 1.32 (3H, t, J=7.6 Hz).

FH®S. 3-[4-2-RTE) X E]-2-TH-5, 7-=—F £ -3H-k =k
[4, 5-b] W= —6- |

BREES 1 FRTHAEALE, RM2-LA-3-[4-Q-#LH) %
H]1-5, T-= P R -3H-kvk 5 [4, 5-bIwboe—6- M (F % 7) 4 &4 4L
o

TLC Rf = 0.8 (@h/LERTE = 1:1).

%9 3-[4-(2-BRACH)¥XA]-2-2L4-5, 7T-—F#-3H-%
3[4, 5-b]HbeE-6-MF

BRIEES 1 TRSHAELE, A3-[4-Q2-RZE)¥(%]-2-2
A -5, T-= P K -3H-2k" i [4, 5-b] Wk —6-4 (F & 8) 4] &4z M LS
2.

'H-NMR (CDCL,) & 7.46 (2H, d, J=8.1 Hz); 7.33 (2H, d, J=8.2 Hz), 3.62 (2H, t, J=7.1
Hz), 3.02 (2H, t, J=7.1 Hz), 2.86 (3H, s), 2.82 (2H, g, J=7.6 Hz), 2.73 (3H, 5), 1.31 (3H,
t, J=7.6 Hz).

T’ 10. 3-[4-C-RACE)EXA]-2-T 45, 7-=F A -3H—%
wJf[4, 5-b] Mt -6- 4%

BRIEG I TRINELEL, K3-[4-C-BEATR)ER]-2-
-5, T-= W 3 -3H-sk w3 [4, 5-bIwtR—6-4 (F B 9) 4 &AM 4L
oM.

TLC Rf = 0.05 (/LB LE = 1:1).

Y& 11, 6-FHE-2-CHK-5 -2 FE-3-(4-(2-[({[(4-FAE
R)BBAIRAEL) KA A RR) -3k ¥ [4, 5-b]wbez
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BEREEA 1 FERI10HELE, A3-[4-QQ-RE L) ¥R K]-2-
LE-5 T-— 9% -3H-vked i [4, 5-b] R -6-H (F & 10) # &A=&
WA,

mp 133 °C; MS (ESI) m/z 517.12 (M + H)*; 'H-NMR (CDCl,)  7.78 (2H, d, J=8.1 Hz),
7.37-7.25 (6H, m), 6.46 (1H, br.s), 3.56-3.54 (2H, m), 2.92 (2H, 1, J=7.0 Hz), 2.85 (3H,
s), 2.76 (2H, q, J=6.0 Hz), 2.68 (3H, s), 2.41 (3H, s), 1.29 (3H, t, J=6.2 Hz).
F ) 42
2-CH-4,6-—FHE-1-4-{2-[({[{(4-FHAFXE) o XA &K
EX)RATTEIFRE) -1H-k 3[4, 5-c]m®r
FB 1. 2-{4-[(2,6-—FHA-3-AE -4t L) KREIXX) 28
BEBELEA 1 TRIFELL, M4-8-2,6-—FE-3-F Xt
(Tanaka, A.%¥. J. Med. Chem., 1999, 41, 4408)f 4-R/RE ¥ X
LR &AL EeY.
'H-NMR (CDCl,) & 8.74 (1H, br.s), 7.31 (2H, d, J=8.2 Hz), 7.18 (2H, d, J=8.2 Hz),
6.68 (1H, s), 3.95-3.89 (2H, m), 2.91 (2H, t, J=6.6 Hz), 2.72 (3H, s), 2.36 (3H, s).
FHE2 2-{4-[(2-8E-2,6—FE -4t LX) RAIEL) 2%
BRERD 1T EANELEL, A2-{4-[(2, 6-—FH-3-s5 14
RRA)RAIERI LB (F R DRERELESY.
"H-NMR (CDCl,) & 7.19 (2H, d, J=8.4 Hz), 7.01 (2H, d, J=8.6 Hz), 6.76 (1H, s), 5.82
(18, br.s), 3.87 (2H, t, J=6.4 Hz), 3.18 (2H, br.s), 2.85 (2H, t, J=6.4 Hz), 2.44 (3H, s),
2.35 (3H, s).
T’ 3. 2-[4-(2-CTH-4,6-—FHE-1H-s%k 5[4, 5-c]tre-1-
ES & SR X1 1
F2-{4-[G-8E-2,6—FE4mwR)RAIERI LB (F %
2, 2.4g, 9. 3mmol) . R A& (13mL, 101mmol) 5 #& % (13nL, 174mmol)
W RA WA 120°C THHF 16 ok, AFE, RAWMA 2NNaOH KK &
(150mL) ##, AR FPHRFR(3 x 150nL). S FAMERE, AR
& (50mL) 6%, T8 (MgS0.), ¥%. ik E e E44, B
AT/ PEEHB (FERM 20:1 £ 10:1) , £3) 2.3g (69%) 474
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e, HE e 'H-NMR (CDCL) & 7.44 (2H, d, J=8.1 Hz), 7.27
(2H, d, J=8.2 Hz), 6.72 (1H, 5), 4.38 (2H, t, J=6.9 Hz), 3.07 (2H, t, J=7.1 Hz), 2.88 (3H,
5), 2.82 (2H, q, J=7.6 Hz), 2.56 (3H, 5), 2.36 (2H, q, J=7.6 Hz), 1.29 (3H, t, J=7.6 Hz),
1.15 3H, t, =7.7 Hz).

F % 4. 2-[4-(2-TH-4,6-—FH-1H-k= ¥ [4, 5-c]-1-
Ryx}xlem
BRERG 1 TER6ELL, A2-[4-(2-T K4, 6-=FX-1H-
ko 3[4, 5-cImR-1-X) XA LA AR (F % 3)HEFHALS
.
'"H-NMR (CDCl,) & 7.46 (2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.1 Hz), 6.73 (1H, s), 4.00
(2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.4 Hz), 2.88 (3H, 5), 2.81 (2H, q, J=7.5 Hz), 2.54 (3H,
s), 1.29 (3H, t, J=7.5 Hz).
FHS5 1-[4-Q-RCE) X K] -2-TH-4,6-—FH- 105
[4, 5—c]wbre
BREEG I TRTHELYL, A2-[4-(2-T %4, 6-—FHE-1H-
sk if (4, 5-c]RR-1-R) XA LB (FHR ) HEHE LY.
TLC Rf = 0.1 (ZBRLE).
THG6 1-[4-Q2-BEALE)XA]-2-TH-4,6-—FA-1H-%
o 3[4, 5-c]8bx
BEREES 1 THRSHAELYE, R 1-[4-Q-RTH)¥XE]-2-2
A-4, 6-=WHE-1H-2k" 5 [4, 5-cIn= (F % 5) & &4 MLo%.
'H-NMR (CDCl,) & 7.46 (2H, d, J=8.0 Hz), 7.29 (2H, d, J=7.7 Hz), 6.72 (1H, s), 3.62
(2H, t, J=6.9 Hz), 3.02 (2H, t, ]=6.9 Hz), 2.88 (3H, s), 2.81 (2H, q, J=7.4 Hz), 2.56 (3H,
s), 1.29 (3H, t, J=7.6 Hz).
FH 7. 2-[4-(2-T K4, 6-=—FH-1H-sk& 5[4, 5-c]HZ-1-
3 & YN i3
BREAF I TRINMELE, A 1-[4-QC-B8 A TH)EHR]-2-
L4, 6-=FE-1H-2k "4 [4, 5-c 1% (F % 6) 4 &4 B W,
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lH-NMR (CDCL,) & 7.42 (2H, d, J=8.2 Hz), 7.26 (2H, d, J=8.4 Hz), 6.73 (1H, s), 3.08
(2H, t, J=6.9 Hz), 2.90-2.78 (4H, m), 2.88 (3H, s), 2.56 (3H, s), 1.30 (3H, , J=7.3 Hz).
THS 2-CH4,6-=FE-1-4-{2-[({[4-FEEXE) sme i ]
RAVEL) RAICR)FE) -1H-k =4 [4, 5-cIm=
BRE&ES 1 FER 10 FELE, K 2-[4-2-TE4,6-—F%
~1H-k )[4, 5-cIRR-1-R) X R L (FR 1) P4 FHLeH.
mp 143 °C; MS (ESI) m/z 492.12 (M + H)*; 'H-NMR (CDCl,) § 7.77 (2H, d, J=8.3 Hz),
7.38 (2H, d, J=8.4 Hz), 7.25 (2H, d, J=8.4 Hz), 7.20 (28, d, J=8.4 Hz), 6.77 (1H, s),
3.58-3.51 (2H, m), 2.92 (2H, t, J=7.0 Hz), 2.89 (3H, s), 2.79 (2H, q, J=7.5 Hz), 2.53
(3H, s), 2.38 (3H, s), 1.28 (3H, t, J=7.5 Hz).

LA 43
2-TA-1-4-2-[({[@-FEAXBD) R EATKRAI Z L) AX] T
X} ER) -1H-F vkt
T 2-[4-C-AEAEBRL)XK]ILH
BREES 1 TRINMELE, R2-FAEXENR4-REEXL L
F &I eY. |
'"H-NMR (CDCL,) 5 9.47 (1H, s), 8.21 (1H, dd, }=1.5, 8.8 Hz), 7.40-7.16 (6H, m), 6.81-
6.70 (1H, m), 3.91 (2H, t, J=6.5 Hz), 2.90 (2H, t, ]=6.5 Hz).
TH2 2-[4-C-8EAFXBRL) XX LE
BRILEN 1 TRANMELYE, R2-[4--AAEBRI)¥ER]T
B (FT®1DANEAFEASD.
'H-NMR (CDCL,) & 7.15-6.96 (4H, m), 6.82-6.66 (4H, m), 5.14 (1H, s), 3.80 (2H, t,
J=6.6 Hz), 3.75 (2H, br.s), 2.79 (2H, t, J=6.6 Hz).
F® 3. 2-[4-(2-THA-1H-X%-1-R) X AL L X 5 &
BRIEG 1 TR MELYE, R2-[4-Q-fA¥XBER)ER]T

B (T % 2) FABLAS 47 HAY.
MS (EI) m/z 322 (M™); 'H-NMR (CDCl,) & 7.79 (1H, d, J=7.7 Hz), 7.43 (2H, d, }=8.6
Hz), 7.34-7.06 (SH, m), 4.38 (2H, t, J=7.0 Hz), 3.07 (2H, t, J=7.0 Hz), 2.80 (2H, q,
J=7.5 Hz), 2.36 (2H, q, }=7.6 Hz), 1.35 34, t, 1=7.5 Hz), 1.15 (3H, t, J=7.6 Hz).
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THRA4A 2-[4-2-THE-1H-¥4%2-1-X) (2|28
BRERG I TROMALE, K 2-[4- (2-THA-1H-F kb -1-
B)FRI LA A8 8 (T % 3)HE&HuMILLY.
'"H-NMR (CDCL,) & 7.81-7.75 (1H, m), 7.45 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz),
7.25-7.08 (3H, m), 3.98 (2H, t, J=6.5 Hz), 3.00 (2H, t, J=6.5 Hz), 2.80 (2H, q, J=7.5
Hz), 1.26 (3H, t, J=7.5 Hz).
YH®S. 2-[4-(2-TRA-1H-FH%k4-1-R) XXX B &Y
HREHAG 26 FHES ELE, K 2-[4-(2-T A -1H-%E %
“1-R) XX 2% (F & ) HE& AR LEY.
MS (ED) m/z 291 (M*); H-NMR (CDCL) 7.81-7.76 (1H, m), 7.43 (2H, d, J=8.3 Hz),
7.40-7.06 (5H, m), 3.62 (2H, t, J=6.5 Hz), 3.04 (2H, t, J=6.5 Hz), 2.80 (2H, q, J=7.5
Hz), 1.27 (34, t, J=1.5 Hz).
T®R6. 2-[4-(2-TA-1H-FHk-1-B) %4 12 m
BREAS | FROMELEL, M 2-[4- (2- L K- 1H-F Hokok—1-
R)ERITEBRAY (T % 5) H&AHLsY.

'H-NMR (CDCL,) & 7.80-7.74 (1H, m), 7.45-7.06 (7H, m), 3.06 (2H, t, J=6.5 Hz), 2.89
(2H, t, J=6.5 Hz), 2.76 (2H, q, J=7.5 Hz), 1.26 (3H, t, J=7.5 Hz).

T|T. 2-TH-1-4-2-[({[@-FAFXR) BB A IE A B 1)
REATTHE)FX) -1H-FE Sk
BREES 1 VE 10 HRELYE, K 2-[4-(2-CE-1H-F Hokwk
“1-R) FR] LB (F % 6) H S AL,
'H-NMR (CDCL,) § 7.75 (1H, d, J=8.8 Hz), 7.71 (2H, d, J=8.3 Hz), 7.39- 7.14 (8H, m),
7.07 (IH,. d J=8.8 Hz), 6.68 (1H, br.s), 3.62-3.54 (2H, m), 2.94 (2H, t, J=6.3 Hz), 2.79
(2H, q,J=7.0 Hz), 2.41 (3H, s), 1.33 (3H, t, J=7.0 Hz).
%34 44
2-[4-2-ZA-1H-FHfok-1-2) ¥ A1 R 4-FRER) Bm
AR T 8RB
BREES ALY, K2-[4-(2-THA-1H-% =k -1-£) %
AT LB (R3#4] 43 F % 4) HE& AW,
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'H-NMR (CDCly) § 7.93 (2H, d, J=8.3 Hz), 7.85-7.75 (2H, m), 7.40- 7.15 (7H, m),
7.08 (1H, d, J=8.8 Hz), 4.77 (1H, br.s) 4.36 (2H, t, J=6.4 Hz),, 3.00 (2H, t, J=6.4 Hz),
2.78 (2H, q, J=7.0 Hz), 2.44 (3H, s), 1.32 (3H, t, }=7.0 H2).
%34 45
4-FE-2-LE-1-4-2-[({[-FEEX L) BB AR LI B L)
RAITE)FR)-1H-¥3 )%~
TH1 2-[4-B-FE-2-AEAEXBR XA LR
¥ 2-AE K -3-F X % B (Newman, M. S. ; KannanR. J. Org. Chenm.
1976, 41, 3356., 1.9g, 12.4mmol) . 4- & X £ Z % (2. 5g,
12. 4mmol) . K,CO; (1.7g, 12.4mmol)% Cul (230mg, 1.24mmol)
BREWETEHGEKEA, £ 200°0C Tt 2 i, AFE, #a
S BAK (100mL) ¥, A T8 28 (300mL) F 5. HAME A 2N NaOH
ARz (100mL) F= 3K (100mL) 6%, KRG TF# (Na,S0,), k4., 81
ARtk A &R, MTR/ B TE (1:1) M, 3 700mg (21%)
RS Y, AKEGH: 'H-NMR
(CDCl,) 8 7.77 (1H, br.s), 7.09-7.45 (6H, m), 6.69 (1H, d, J=6.3 Hz), 3.83 (2H, t, J=6.6
Hz), 2.82 (2H, t, J=6.6 Hz), 2.59 (3H, s).
T®2 2-[4-2-RA--FEEBL)XRX]ILE
BRERPI 26 TR 2MALL, A 2-[4-3-FR-2-HEEEL)
FRILH (FH 1) HNE&EHAL2Y.
'H-NMR (CDCL,) & 7.02 (2H, d, J=8.2 Hz), 6.95 (1H, d, J=7.7 Hz), 6 .91 (1H, d, ]=7.0
Hz), 6.65 (1H, dd, J=7.0 Hz, 7.7 Hz), 6.62 (2H, d, J=8.2 Hz), 5.15 (1H, br.s), 3.75 (2H,
1, J=6.6 Hz), 2.73 (2H, t, J=6.6 Hz): 2.19 (3H, s).

T3, 2-[4-2-TE-4-FE-1H-FH%k-1-R) xRz 5
A% B

BREEG 1 TR MELL, K2-[4-Q-8A-3-FLERL)
AR (FR2)HNEFHALLY.

TLC Rf = 0.6 (Th:TBKT& = 1:1).

V&4 2-[(4-(2-2RA-4-FE-1H-Ff%k2-R) ¥4 128
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BRI&S 1 TEHELEL, K2-[4-(2-THE-4-FE-1H-%X
Hekek-1-R) XX A ARE (T K 3) HEHRALSH.
"H-NMR (CDCl,) § 7.41-7.43 (2H, m), 7.29 (2H, d, J=6.4 Hz), 7.07 (2H, d, J=6.4 Hz),
6.91-6.94 (1H, m), 3.97 (2H, t, J=6.6 Hz), 2.99 (2H, t, J=6.6 Hz), 2.84 (2H, q, J=7.5
Hz), 2.71 (3H, s), 1.27 (3H, t, J=7.5 Hz).
TS 1-[4-(2-RLE) X K] -2-TE-4-FE-1H-F %~
RIS 1 FTHRTHELL, K 2-[(4-(2-TE-4-FHA-1H-
Kook XR] L8\ (F R ) HEFELEH.

'"H-NMR (CDC},) § 7.43 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.07-7.09 (2H, m),
6.90-6.95 (1H, m), 3.81 (2H, t, J=7.2 Hz), 3.19 (2H, t, J=7.2 Hz), 2.84 (2H, q, J=7.5
Hz), 2.72 (3H, s), 1.27 (3H, t, J=7.5 Hz).
T%6. 2-[4-(2-THA-4-FE-1H-X k- 1-R)¥A]2 1 &
g1
BREES 1 FERSHAELYL, KN1-[4-(2-KZA)¥4]-2-2
B-4-F R~ 1H-3% 5k (F % 5) # &4 Lo,
'"H-NMR (CDCl,) & 7.43 (2H, d, J=8.0 Hz), 7.31 (2H, d, J=8.0 Hz), 7.05-7.09 (2H, m),
6.90-6.94 (1H, m), 3.61 (2H, t, J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.84 (24, q, J=7.5
Hz), 2.72 (3H, s), 1.27 (3H, t, J=7.5 Hz).
BT 2-[4-(2-TA-4-FRA-1H-F ok 1-R) X AT TR
BREES 1 FRINELL, K2-[4-2-THA-4-FE-1H-%
Sk~ 1-R) R TR B RAY (T % 6) R &Mt
'H-NMR (CDCL,) & 7.40 (2H, d, J=8.3 Hz), 7.28 (2H, d, 8.3 Hz), 7.04-7.11 (2H, m),
6.86-6.95 (1H, m), 3.07 (2H, t, J=6.6 Hz), 2.87 (2H, t, J=6.6 Hz), 2.84 (2H, q, J=7.5
Hz), 2.71 (3H, s), 1.27 (3H, t, J=7.5 Hz).
Y% 8 2-TEA4-FE-1-(4-2-[({[4-FEEXER) B LA] K
AYERE)RAT TR XHK) -1H-E okt
BREEAES 1 THE 10 FRLE, K 2-[4-(2-THA-4-FH-1H-
IR -1-R) X R Ll (TR ) HEFEANLESY.
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MS (ESI) m/z 477 (M + H)'; 'H-NMR (DMSO-d,) § 7.65 (2H, d, J=7.7 Hz), 7.33-7.41
(4H, m), 7.15 (2H, d, J=7.7 Hz), 7.01-7.07 (2H, m), 6.86 (1H, d, J=6.8 Hz), 3.19 (2H,
br.s), 2.68-2.74 (4H, m), 2.56 (3H, s), 2.28 (3H, s), 1.21 3H, t, J=7.1 Hz); IR (KBr)

Vo 3390, 1602, 1519, 1429, 1230, 1130, 1085 cm’.
5 74 46
- h-4-E-1-(4- 2-[({[ - FEER) Bs A 1 KA} #X)

SAVCHA)YER)-IH-¥(5%4, AR
BREEES 2HELYE, M2-0E-4-FE-1-@-{2-T{[@-F
AEA)ZBATAL)ZA) KA TA)RE)-1H-¥ 5% (KAH

45) H &4 ALY .
'"H-NMR (DMSO-dy) & 7.65 (2H, d, J=7.7 Hz), 7.33-7.41 (4H, m), 7.15 (2H, d, }=7.7
Hz), 7.01-7.07 (2H, m), 6.86 (1H, d, J=6.8 Hz), 3.19 (2H, br.s), 2.68-2.74 (4H, m),
2.56 (3H, s), 2.28 (3H, ), 1.21 (3H, t, I=7.1 Hz); IR (KBr) v,,, 3390, 1602, 1519, 1429,
1230, 1130, 1085 cm™.
g 3eb) 47
9-Zh-5-Fh-1-(4- {2-[ ({[ (4~ PEER) B A ] RE}EE)
R ZE)ER) 10 S okok
Fg 1 2-[(4-Th-2-MAXERR) XL LR
BREAEM A5 T 1 ELE, KMA-FEA2-AA R 48
kB A, |
'H-NMR (CDCI;) & 9.35 (1H, br.s), 8.00 (1H, 5), 7:33-7.09 (6H, m), 3.91-3.89 (2H, m),
2.89 (2H, t, J=6.4 Hz), 2.30 3H, s).
F®2 2-[Q-fA4-FEERB)XLILE
BREEM 28 F% 2 R ITE, M 2-[(A-FHA-2-AEARER)
¥R1LEFE D HNEHFALED.
'"H-NMR (CDCl,) 8 7.05 (2H, d, J=8.3 Hz), 6.98 (1H, d, J=7.7 H2), 6.67-6.64 (3H, m),
6.58-6.55 (1H, m), 5.06 (1H, br.s), 3.80-3.78 (4H, m), 2.77 (2H, t, ]=6.4 Hz), 2.28 (3H,

s).
F& 3. 2-[4-(2-CA-5-FE-1H-FHfked-1-H)-FA] X

o R B
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BRI 1 TR ALY, A2-[C-RE4-FEXERE)X
A1 8 (F % 2) A8 R £ ML,
TLC Rf = 0.33 (2R/ZEBLE = 2:1).
FH 4 2-[4-(2-TH-5-FE-1H-Fi%k2-1-K) ¥ K] 2%
BRI 1 TER6 ALY, K2-[4-(2-TE-5-FE-1H-%
ekt -1-R)-FR LA BRE (F K 3) H&4rMLdd.
'"H-NMR (CDCl,) 8 7.55 (1H, s), 7.43 (2H, d, J=8.3 Hz), 7.28 (2H, d, ]=8.3 Hz), 6.99-

6.95 (2H, m), 3.99 (2H, t, ]=6.6 Hz), 3.00 (2H, 1, J=6.6 Hz), 2.77 (2H, q, }=1.7 Hz),
2.47 3H, 5), 1.32 3H, t, J=7.7 Hz)

HHS. 2-[4-(2-THA-5-FE-1H-FHfskt-1-L)ER] L &
1L
BREAE 26 K S ALY, K 2-[4-(2-TE-5-FH-1H-
Foked-1-R) X K] L8 (F % ) W& 4481009,
TLC Rf = 0.74 (TH/TLRTE = 1:1).
FH6. 2-[4-(2-THA-5-FRA-1H-FiH%k=-1-R) ¥ K] om
wEREAES 1 FRIMELE, RK2-[4-(2-TE-5-FH-1H-%
Hokek-1-R) XX H & &Y (T % 5) HEAMA LY.
'"H-NMR (CDCl,) & 7.55 (1H, s), 7.43 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.2 Hz), 7.01-
6.95 (2H, m), 4.85 (2H, br.s), 3.30-3.25 (2H, m), 3.16-3.11 (2H, m), 2.76 (2H, q, J=7.6
Hz), 2.45 (3H, s), 1.31 (3H, t, J=7.6 Hz).
TR 2-CHA-5-FE-1-(4-2-[({[@-FEEL)BBA] L
AYEE) BEA K ER) -1H-¥ 5%k
HEBEAES 1 FR 10 FELE, K 2-[4-(2-TH-5-9HE-1H-
ke -1-38) X K] TR (F % 6) H & iE b, |
'H-NMR (DMSO-d,) & 7.76 (2H, d, J=8.4 Hz), 7.42-7.36 (6H, m), 7.00-6.91 (2H, m),
6.53-6.49 (1H, m), 3.29-3.24 (2H, m), 2.79-2.65 (4H, m), 2.40 (3H, s), 2.33 (3H, s),
1.20 (3H, t, J=7.4 Hz).
%4 48
2-ZH-5-FE-1-(4-2-[({{@-FEER)Z® A &L B L)
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A ZAYER)-1H-EH%=%, HE
BBEES 2HELE, M2-TEA-5-FE-1-4-{2-[({[4-F
EXR) S AT /RAVER) RA TR} RH) - 1H-F Hpoked (£54] 47)
LIRS A
'H-NMR (DMSO-d,) § 7.60 (2H, d, J=7.7 Hz), 7.42-7.33 (5H, m), 7.13 (2H, d, J=7.7
Hz), 6.96 (2H, m), 3.16 (2H, m), 2.71-2.66 (4H, m), 2.39 (3H, s), 2.27 (3H, s), 1.20
(3H, t, J=7.5 Hz); IR (KBr) v,,,, 1599, 1514, 1285, 1232, 1130, 1086 cm™.
L b 49
2-TH-5-FE-1-(4-2-[({[@-FRER) o L] KA} HEHK)
RKA)TH)FE)-1H-F %4
T 1. 2-[4-(2-THA-5-FE-1H-¥5%k4-1-R) XX TE X
R B
BEREaES 1 FRSMAETE, M2-[Q-RE-4-FEEBRE)XE
A 78 (4 AT 5% 2) fo RBERP SR ELS Y.

'"H-NMR (CDCL,) 8 7.56-7.55 (1H, m), 7.43-7.40 (2H, m), 7.29-7.26 (2H, m), 7.02--
6.94 (2H, m), 4.38 (2H, {, 1=6.9 Hz), 3.06 (2H, t, J=6.9 Hz), 2.75 (2H, t, J=7.4 Hz),
2.47 (3H, s), 2.33 2H, t, J=7.4 Hz), 1.80-1.55 (4H, m), 1.41-1.23 (4H, m), 0.94-0.83
(6H, m).
F% 2 2-[4-(2-TH-6-FE-1H-¥Hfk%-1-R) XK L%
BERE&ES 1 VHR6HAELE, R2-[4-Q-THA-5-FHE-1H-%
Fhokek-1-K) XA CHEREE (FK D HEHFALEY.
'"H-NMR (CDCL,) 6 7.55 (1H, s), 7.44 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 7.02-
6.95 (2H, m), 3.99 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.75 (2H, t, J=7.3 Hz),
2.47 (3H, s), 1.79-1.68 (2H, m), 1.36-1.23 (2H, m), 0.85 (3H, t, J=7.3 Hz).
F%& 3. 2-[4-(2-TH-6-FA-1H-Ffokd-1-R)-F R4
& K
BEREES 26 $HE 5 BELYL, K 2-[4-Q2-TH-6-FH-1H-
RIeked-1-) XK L8 (T &K 2) W& B,

'"H-NMR (CDCl,) & 7.56 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.03-
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6.95 (2H, m), 3.61 (2H, t, J=6.9 Hz), 3.01 (2H, t, J=6.9 Hz), 2.75 (2H, t, J=7.3 Hz),
2.47 (3H, s), 1.80-1.68 (2H, m), 1.37-1.26 (2H, m), 0.85 (3H, t, J=7.3 Hz).

F#3 9-[4-(2-TRA-6-FE-1H-Fihkd-1-R) XX L&
BREIEN 1 TERIMELE, M 2-[4-Q-TE-6-FE-1H-%
Sfokek-1-A)-FX AR B &AW (F K 2)HEHFEALED.

'H-NMR (CDCL,)  7.55 (1H, s), 7.40 (2H, d, J=8.3 Hz), 7.26 (2H, d, }=8.3 Hz), 7.01-
6.94 (2H, m), 3.15 (2H, t, J=7.3 Hz), 2.98 (2H, t, J=7.3 Hz), 2.74 (2H, t, J=7.7 Hz),
2.46 (3H, 5), 1.77-1.67 (2H, m), 1.35-1.28 (2H, m), 0.84 (3H, t, J=7.7 Hz).

T o4 2-THA-5-FE-1-(4-2-[({{U-FEFEE)HBEA]R
FIEH) KA R FR) -1H-F %4

BEREEM 1 T8 10 FRELTE, K 2-[4-Q2-THE-6-FE-1H-
Fobokrk-1-K) X K] Ol (F % 3) # &AL ED.

'H-NMR (CDCL,) § 7.76 (2H, d, J=8.2 Hz), 7.54 (1H, m), 7.31-7.21 (6H, m), 7.03-6.95
(2H, m), 6.67-6.63 (1H, m), 3.61-3.54 (2H, m), 2.91 (2H, t, J=7.1Hz), 2.73 (2H, t,
J=7.3 Hz), 2.47 (3H, s), 2.40 3H, s), 1.76-1.65 (2H m), 1.36-1.28 (2H, m), 0.83 (3H, t,
J=7.3 Hz).

% 34 50

-THE5-FE-1-(4-[2-[({[U-FEEEL) B A]REAI EL)
FAEITHRIERL) -1H-% %%, AR

BREE 2HELL, K2-TE-5-FE-1- (4-[2-[({[(4-¥
A¥x a1 84) 2 2) 8E] TR FR) -1H-F % (£&H]
49) # &AF BB .

mp 130-140 °C; 'H-NMR (DMSO-d,) 8 7.59 (2H, d, J=7.8 Hz), 7.40-7.31 (SH, m),

7.11 (2H, d, J=7.8 Hz), 6.98-6.92 (2H, m), 3.15 (2H, m), 2.71-2.66 (4H, m), 2.39 (3H,

), 2.26 (3H, ), 1.67-1.57 (2H, m), 1.31-1.21 2H, m), 0.79 (3H, t, J=7.5 Hz); IR (KBr)
1599, 1514, 1400, 1130, 1086 cm™. |

max

L34 51
6-FHh-2-T A -3-(4-{2-[({[(A-FRAEX)BBAIRE} EEL)
RA]GHEYER)-1H-F %
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FH1 2-[4-G-FR-2-MEAXEI) XL LR

BRERA 1 THEIAELYE, K 2-F-4-FRLAAEEP 4-8 £
¥R LBHEARALSY.

'H-NMR (CDCL,) § 9.51 (1H, br.s), 8.10 (1H, d, J=8.8 Hz), 7.20-7.31 (4H, m), 6.98

(1H, s), 6.58 (1H, d, J=8.4 Hz), 3.91 (2H, t, ]=6.4 Hz), 2.89 (t, J=6.4 Hz), 2.27 (3H, s).

TH 2 2-[4-C-RA--FEAEERR)XK]LE
BRI 20 TR 2IMALL, AN 2-[4-G-FE-2-AEEER)
FRIH (FR1)HNEFEALSY.

1H-NMR (CDC1,) & 7.07 (2H, d, J=8.3 Hz), 6.93 (1H, s), 6.81 (1H, d, J=8.1 Hz), 6.70-

6.72 (3H, m), 3.81 (2H, 1, J=6.4 Hz), 3.61 (2H, br.s), 2.78 (2H, t, J=6.4 Hz), 2.22 (3H,

s).
T3 2-[4-2-TA-6-FHA-1H-F%k-1-X)EX]ITEi &
AR B

BRI 1 TESHALE, RA2-[4-QQ-REA-5-FRAEERRL)
AR (FR2D)FARAPNEFLALEDY.

'"H-NMR (CDCL,) & 7.64 (1H, d, J=8.3 Hz), 7.42 (2H, d, J=8.0 Hz), 7.28 (2H, d, J=8.0
Hz), 7.08 (1H, d, J=8.3 Hz), 6.87 (1H, s), 4.38 (2H, t, J=6.9 Hz), 3.06 (2H, t, J=6.9 Hz),
2.76 (2H, q, J=7.5 Hz), 2.41 (3H, s), 2.36 (2H, q, J=7.7 Hz), 1.35 (34, t, J=7.5 Hz),
1.15 (3H, t, J=7.7 Hz).
FH 4 2-[4-Q2-THA-6-FE-1H-FH%e-1-A) %A 0%
BREES 1 VER6HRLEL, K2-[4-(2-TEA-6-FE-1H-%
Ik -1-R) XKL HA R e E (F % 3) HEFALLSY.
'"H-NMR (CDCl,) § 7.64 (1H, d, J=8.1 Hz), 7.45 (2H, d, J=8.1 Hz), 7.19-7.30 (2H, m),
7.08 (1H, d, J=8.1 Hz), 6.88 (1H, s), 3.99 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.6 Hz),
2.77 (2H, q, ]=7.6 Hz), 2.40 (3H, 5), 1.33 (3H, t, ]=7.6 Hz).
THS 1-[4-(2-RTE) FR]-2-Th-6-FE-1H-¥K %=
BREES 1 FRTHELIL, K2-[4-Q-TE-6-FA-1H-%
Irks-1-R) XX T8 (T & 4) W& RN Y.
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'"H-NMR (CDCl,) & 7.65 (1H, d, }=8.2 Hz), 7.43 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2
Hz), 7.07 (1H, d, J=8.2 Hz), 6.88 (1H, s), 3.82 (2H, t, J=7.0 Hz), 3.19 (2H, t, 7.0 Hz),
'2.77 (2H, q, J=7.6 Hz), 2.41 (3H, 5), 1.33 (3H, t, }=7.6 Hz).

V6. 2-[4-(2-TH-6-FE-1H-¥ifokmp-1-R)ER]ZHEE
KL%

RIS 1 FHR ALY, M 1-[4-Q2-KTHA)¥KA]-2-C
E-6-FR-1H-K )k (T % 5) W &AM LeH.

lH—NMR (CDCL,) & 7.64 (14, d, J=8.2 Hz), 7.43 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2

Hz), 7.08 (1H, d, J=8.2 Hz), 6.87 (1H, 5), 3.62 (2H, 1, J=7.0 Hz), 3.01 (2H, t, }=7.0 Hz),
2.77 (2H, q, J=7.6 Hz), 2.37 (3H, s), 1.33 (3H, t, ]=7.6 Hz).

THT7. 2-[4-2-CTH-6-FE-1H-FHfx-1-F) XX
EBERM 1T HRIMAEALTEL, M2-[4-Q-TH-6-FHA-1H-%X
Feke-1-R) XA R B EMH (TR 6) HEHFALEY.

'H-NMR (CDCL,) 5 7.64 (1H, d, J=8.3 Hz), 7.40 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2
Hz), 7.07 (1H, d, J=8.3 Hz), 6.88 (1H, s), 3.07 (2H, br.s), 2.87 (2H, t, ]=6.8 Hz), 2.76
(2H, q, J=7.6 Hz), 2.40 (3H, s), 1.33 (3H, t, J=7.6 Hz).

F% 8 6-FA-2-THA-3-(4-2-[({[U-FEXL) X ] R
EYHER) KA THE)FR)-1H-FH%%

BBEFRS 1 FH 10 FELTE, M 2-[4-(2-THE-6-FE-1H-
CEke-1-R) XA LB TR T A RELSD.
lH-NMR (CDCL,) 6 7.73 (2H, d, J=8.3 Hz), 7.66 (1H, d, J=8.0 Hz), 7.27-7.38 (6H, m),

7.09 (1H, d, J=8.0 Hz), 6.88 (1H, s), 3.59-3.63 (2H, m), 2.95 (2H, t, J=6.6 Hz), 2.77
(2H, q,J=7.5 Hz), 2.41 (3H, s), 2.39 (3H, s), 1.33 (3H, t, J=7.5 Hz).

5 364 52
6-FHE-2-CHE-3-(4-{2-[({[-FEFXR) S AT RAE) ER)
FATTHYER)-1H-FE %k, HH
BREEH 2MHELEL, AN6-FE-2-TE-3-(4-{2-[({[¢-¥F
FERR)BSA]RAIER) RAITATERR) -1H-F ok (£E4
51) #) &4 M4
mp 151-165 °C; lH-NMR (DMSO-d,) 6 7.64 (2H, d, J=8.0 Hz), 7.51 (1H, d, J=8.2 Hz),
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7.33-7.42 (4H, m), 7.15 (2H, d, J=8.0 Hz), 7.02 (1H, dd, J=1.4 Hz, 8.2 Hz), 6.87 (1H,

s), 3.18 (2H, br.s), 2.65-2.78 (4H, m), 2.34 (34, s), 2.78 (3H, s), 1.21 (3H, t, J=7.6 Hz).

L4 53

T-FE-2-TE-3-(4-2-[({[U-FEER)SR A TRA B H)
KATTEIFR) -1H-F %

TR 2-[4-QC-PR-6-AEAEBEL)XLILE

BRBEXPAS TR IR LE, R6-FR-2-AREff 4-8%
A LHBHEELLY.

1
H-NMR (CDCL,) § 8.28 (1H, br.s), 7.96 (1H, d, J=8.4 Hz), 7.39-7.44 (1H, m), 7.02-

7-12 (3H, m), 6.72 (2H, d, J=8.4 Hz), 3.82 (2H, t, J=6.5 Hz), 2.81 (2H, t, J=6.5 Hz),
2.08 (3H, s).

B2 2-[4-2-REAX-6-FRAREBRR) (A LE
BRERP 20 T H2MELEL, M 2-[4-2-FLA-6-MAERL)
FRITE(F® 1) HE&FA00Y.

IH-NMR (CDCl,) 6 6.97-7.03 (3H, m), 6.66 (2H, d, J=7.6 Hz), 6.52 (2H, d, J=7.6 Hz),
4.97 (1H, brs), 3.86 (2H, br.s), 3.79 (2H, t, J=6.4 Hz), 2.76 (2H, t, ]=6.4 Hz), 2.16 (3H,
s).
T3, 2-[4-(2-TH-T-FE-IH-¥H%2-1-R)ERA]ILA &
AR B .
BREEN 1 TR HELEL, K2-[4-(2-RA-6-FAERL)
FRAILE (T % 2) BB EH 4580,
TLC Rf = 0.6 (TH: LB LE = 1:1).
TH 4 2-[4-(2-THR-T-FHE-1H-¥5%-1-X) % A] 2%
HREES 1 TR ALY, K 2-[4-(2-ZA-T-FE-1H-%
Feked-1-R) XX LA A& B (F %K 3) HE&HE AP,
'H-NMR (CDCL,) 6 7.63 (1H, d, J=8.0 Hz), 7.38-7.41 (2H, m), 7.26-7.31 (ZH, m), 7.14
(1H, dd, J=7.4 Hz, 8.0 Hz), 6.91 (1H, d, J=7.4 Hz), 3.98 (2H, t, J=6.6 Hz), 3.01 (2H, t,
J=6.6 Hz), 2.63 (2H, q, J=7.5 Hz), 1.89 (3H, s), 1.31 (3H, 1, J=7.5 Hz).

FHES 1-[4-QC-KTHE) X K]-2-CR-T-FR-1H-% =k
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BRERA 1 FRTHELYE, K 2-[4-(2-TE-7T-FE-1H-%
Fekek-1-4K) XR] L8 (F % ) HEAFHANLEH.
'"H-NMR (CDCl,) & 7.64 (1H, d, J=8.1 Hz), 7.26-7.39 (4H, m), 7.14 (1H, dd, J=7.4 Hz,
8.1 Hz), 6.91 (1H, d, J=7.4 Hz), 3.81 (2H, t, J=7.2 Hz), 3.19 (2H, d, J=7.2 Hz), 2.63
(2H, g, ]=7.6 Hz), 1.88 (3H, 5), 1.32 (3H, t, J=7.6 Hz).
TH%6. 2-[4-(2-TE-T-FE-1H-¥(4%4-1-K) X X]TE &
f46H
BRLES 1 JHESHRALYL, K1-[4--RLH)¥%X]-2-¢C
K -T-FE-1H-E 504 (F % 5) W &AL ED.
lH-NMR (CDCl,) & 7.64 (1H, d, J=7.4 Hz), 7.39 (2H, d, J=8.0 Hz), 7.31 (2H, d, J=8.0

Hz), 7.14 (1H, dd, J=7.4 Hz, 8.1 Hz), 6.91 (1H, d, J=8.1 Hz), 3.61 (2H, t, J=6.8 Hz),
3.02 (2H, t, J=6.8 Hz), 2.63 (2H, q, J=7.6 Hz), 1.89 (3H, s), 1.31 (3H, t, J=7.5 Hz).

T 7. 2-[4-(2-TEA-T-FE-1H-Fik=-1-K) ¥ XLk

BEREES 1 R IMELE, R2-[4-Q-TE-T-FE-1H-%X
Fekek—1-3K) XA A B RALY (F K 6) HEFHLED.

'"H-NMR (CDCL,) & 7.64 (1H, d, J=7.9 Hz), 7.36 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2

Hz), 7.14 (1H, dd, J=7.5 Hz, 7.9 Hz), 6.91 (1H, d, }=7.5 Hz), 3.06 (2H, t, J=6.8 Hz),
2.87 (2H, t, J=6.8 Hz), 2.63 (2H, q, J=7.5 Hz), 1.89 (3H, 5), 1.32 (3H, t, J=7.5 H2).

% 8 2-LA-T-FHA-1-(4-2-[({[{U-FEXE)HBA] R
FYEE) KRATCHRYER) -1H-F %

BREEs 1 $% 10 FR L, K 2-[4-(2-THA-T-FH-1H-
Xk -1-R) XX 0B (F R HNEFALEY.

MS (ESI) m/z 477 (M + H)*, 'H-NMR (CDCL,) & 7.75 (2H, d, J=8.3 Hz), 7.62 (1H, 4,

J=7.9 Hz), 7.28-7.33 (5H, m), 7.14 (2H, d, J=7.6 Hz), 6.91 (1H, d, J=7.9 Hz), 6.72 (1H,

br.s), 3.58 (2H, d, J=6.8 Hz), 2.93 (2H, t, ]=6.8 Hz), 2.62 (2H, q, J=7.6 Hz), 2.41 (3H,

s), 1.86 (3H, s), 1.29 (3H, t, J=7.6 Hz).

E 34 54

T-PE-2-TE-3-(4-2-[({[@-FEXR) St R ] /RETER)
SATTHK) RR) 10Xk, HR
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BREES 2HELL, KT-FA-2-TH-3-(4-{2-[({[4-F
AXRR) s EIRA) B RATTE) F5)-1H-KHfoked (%
53) 4l & 47 AL .

'H-NMR (DMSO-d,) & 7.63 (2H, d, J=7.4 Hz), 7.47 (1H, d, J=8.1 Hz), 7.36 (4H, s),
7.15 (2H, d, J=7.7 Hz), 7.06 (1H, dd, J=7.2 Hz, 8.1 Hz), 6.87 (1H, d, J=7.2 Hz), 5.99
(1H, br.s), 3.16 (2H, br.s), 2.76 (2H, br.s), 2.52 (2H, q, J=7.6 Hz), 2.28 (3H, s), 1.82
(3H, 5), 1.19 (3H, t, J=7.6 Hz); IR (KBr) v,.,, 3400, 1610, 1525, 1290, 1132, 1095, 820,
751 em™.

L] 55
4-F-2-CH-3-(A-2-[({[U-FPEAER) S A& E) B L) &
AITEYERE) -1H-F %=
TH® 1. 2-[4-G-f-2-AAFEE)xRX]LH
¥ 2,6-—f XX (Norman, M. H.; Chen, N.%¥. PCT BE¥
i WO 9940091 (1999)., Spada, A. P.; Fink, C. A.; Myers, M.
R. PCT BFER¥ 3% WO 9205177 (1992)., 6.3g, 32.8mmol). 4-& 2
K 5 (4.9g, 36mmol) 5 &4 (3. 2g, 39.3mmol) I REWET
FH KT N, £ 160°C Tk 308, A¥FE, RSB AKX (100mnL)
T, MUK TE (300mL) FH. FAMEM 2N NaOH K% #& (100mL)
AR (100mL) 2%, KRG T8 (Na,S0,), ¥%. 238kt é&i#
s, MO/ TEECE (1:1)%b, 53 4.57g (72%) 4xA 10454,
AL 6k 'H-NMR (CDCL,) & 7.09-7.28 (6H, m),
6.91 (1H, dd, J=2.0, 7.1 Hz), 3.87 ZH, t, J=6.6 Hz), 2.86 (2H, t, J=6.6 Hz). |
FH2 2-[4-Q-8E-3-8FEA)(LILE
BRIES 28 FHR 2 A LTE, M 2-[4-B-F-2-AEFEERL)
ARILEF R DHNEHRANLEY.
'"H-NMR (CDCl,) & 7.06-7.10 (3H, m), 7.00 (1H, dd, J=1.0 Hz, 7.9 Hz), 6.62-6.73 (3H,
m), 5.16 (1H, br.s), 4.14 (2H, br.s), 3.81 (2H, t, J=6.1 Hz), 2.77 (2H, t, J=6.1 Hz).
T3, 2-[4-(4-R-2-CHA-1H-¥(4%k4-1-1) XX L d®
B
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BRI 1 FESMAELE, K2-[4-C-RE-3-8¥EBEL) X
R1L& (F K 2) AR EiFELED.
TLC Rf = 0.5 (ZR:ZRZE = 1:1).
F% 4 2-[4-(4-R-2-TH-1H-¥i%k4-1-X) ¥ K] L%
BREAES 1 FHR6 MELYL, K 2-[4-(4-f-2-TE-1H-%5
k- 1-R) X R R AR (TR 3)FHE&ANLEDY.
'H-NMR (CDCl,) § 7.45 (2H, d, J=8.6 Hz), 7.26-7.31 (3H, m), 7.09 (1H, d, }=7.9 Hz),
6.96 (1H, dd, J=0.9 Hz, 7.9 Hz), 3.99 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.6 Hz), 2.84
(2H, g, }=7.5 Hz), 1.30 (3H, t, J=7.5 Hz).
FHS 4-f-1-[4-(2-KTHE) FE]-2-TE-1H-F %4
BRIEEM 1 VR THELYL, K 2-[4-(4-R-2-TE-1H-¥5f
e —1-5) X R L8 (T % 1) HEAFALED.

'"H-NMR (CDCL,) § 7.45 (2H, d, }=8.6 Hz), 7.30 (2H, d, J=8.6 Hz), 7.27 (1H, s), 7.10
(1H, d, J=8.1 Hz), 6.98 (1H, d, J=8.1 Hz), 3.81 (2H, t, J=7.1 Hz), 3.19 (2H, t, J=7.1
Hz), 2.84 (2H, q, }=7.6 Hz), 1.31 (3H, t, J=7.6 Hz).
FHG6. 2-[4-(4-R-2-TE-1H-FHk=%-1-R) XX ]LEE K
1.4
BEBEES 1 % 8 ELE, M 4-8-1-[4-2-RRTH) X
E]-2-TH-1H-% 5%k (F % 5) M &7 84005
'"H-NMR (CDCL,) 6 7.45 (2H, d, J=8.2 Hz), 7.29-7.33 (3H, m), 7.10 (1H, dd, J=8.1 Hz,

7.7 Hz), 6.96 (1H, d, J=7.7 Hz), 3.62 (2H, t, }=7.1 Hz), 3.02 (2H, t, J=7.1 Hz), 2.84
(2H, q, J=7.6 Hz), 1.30 (3H, t, J=7.6 Hz).

FB® 7. 2-[4-(4-8-2-TRA-1H-¥if%4-1-R) 2Rk,
RIS 3T THETHAELEL, K2-[4-(4-K-2-TH-1H-% 5
skep 1 -H)EXKX]ZEBZRAY (F%E6)HEHFAILESY.

'H-NMR (CDCl,) § 7.42 (2H, d, J=8.1 Hz), 7.29-7.33 (3H, m), 7.09 (1H, dd, J=7.7 Hz,
7.9 Hz), 7.99 (1H, d, 1=7.9 Hz), 3.07 (2H, t, ]=6.8 Hz), 2.87 (2H, t, J=6.8 Hz), 2.85
(2H, g, J=7.6 Hz), 1.30 (3H, t, J=7.6 Hz).

S5k 8 4-F-2-CTE-1-(4-2-[({[U@-FEERR) BB AT RAL)
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#ER)RE]CHEIER)-1H-F 5k~
BREAS 1 FEI10MELY, K 2-[4-(4-2-2-THK-1H-%5
ckep— 1 -R)ER] LB (FED) HEHFEANLESD.

MS (ESI) m/z 498 (M + H)*; 'H-NMR (CDCl,) § 7.73 (2H, d, J=8.5 Hz), 7.28-7.38
(7H, m), 7.09 (1H, d, J=7.9 Hz), 6.97 (1H, d, J=7.9 Hz), 6.69 (1H, br.s), 3.58 (2H, t,
J=6.9 Hz), 2.94 (2H, t, ]=6.9 Hz), 2.83 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1.31 (3H, t,
J=7.5 Hz).
4 56
4-F-2-TRh-1-4-2-[({[@-FREER) BB AIRA ZL) &
EITEYER)-1H-K %4, BE
BBEEG 2HELD, RM4-F-2-CE-1-@-{2-[({[@-F£
FA)BEBAIRL B RAET TR ER) -1H-F ik (4] 54)
HE&RBSDY.

'"4-NMR (DMSO-d,) & 7.62 (2H, d, }=8.0 Hz), 7.41 (4H, s), 7.29 (1H, d, J=6.6 Hz),
7.12-7.18 (3H, m), 7.02-7.04 (1H, m), 3.18 (2H, br.s), 2.70-2.79 (4H, m), 2.27 (3H, s),
123 (3H, t, J=7.4 Hz); IR (KBr) v,,, 3385, 1602, 1519, 1433, 1174, 1130, 1085, 813

cm™.

L Fp| 57
5-8-2-CA-1-(A-2-[({[@U-FRAER) BB TRAZRL) &
EITHEYERR) -1H-F k%
Fm 1, 2-[4-(4-F-2-AAEBRE)ER]ICE
BERIAESA 1 FTEIMALE, K2, 5-—RAAXP 4-RAEXRE
LB &AM ED .
"H-NMR (CDCl,) & 9.42 (1H, s), 8.20 (1H, d, J=2.0Hz), 7.35-7.10 (6H, m), 3.96-3.85
(2H, m), 2.91 (24, t, J=7.0 Hz).
T2 2-[4-2-RAA-IEXEA)XLILE
BRI 6T HRIMELYL, KR2-[4-4-R-2-AEEERE) X
Al (T % D)AEKRBELED.
'"H-NMR (CDCL,) & 7.30-7.05 (4H, m), 6.83-6.62 (3H, m), 5.15 (1H, br.s), 3.86-3.75

(2H, m), 3.75 (2H, br.s), 2.77 (2H, t, J=7.0 Hz).
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S5 3. 2-[4-G-f-2-TR-1H-¥F5%k4-1-K) (XA am
B

RN 1 FBRMELE, R2-[4-Q-REA4-8FKBEE) X
A8 (TR 2D PABKRILFGIFANLED.

'"H-NMR (CDCl,) § 7.75 (1H, d, J=2.0 Hz), 7.43 (2H, d, J=8.0 Hz‘), 7.28 (2H, d, J=8.0
Hz), 7.15 (1H, dd, J=2.0, 8.6 Hz), 6.99 (1H, d, }=8.6 Hz), 4.38 (2H, t, J=7.0 Hz), 3.07
(2H, t, J=7.0 Hz), 2.78 (2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.24 (3H, t, J=7.5
Hz), 1.15 (3H, t, }=7.5 Hz).

FH 4 2-[4-(5-R-2-CTHA-1H-¥:H%k4-1-K) XX L&
BEREEN 1 FH6HAEALE, K 2-[4-G-K-2-THE-1H-X5
vkeg—1-H) ERAICHEAKE (TR 3)HEHFALED.
'"H-NMR (CDCl,) & 7.75 (1H, d, J=2.0 Hz), 7.46 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4
Hz), 7.15 (1H, dd, J=2.0, 8.6 Hz), 7.00 (1H, d, J=8.6 Hz), 3.99 (2H, t, J=6.5 Hz), 3.00
(2H, t, J=6.5 Hz), 2.78 (2H, q, I=7.5 Hz), 1.26 (3H, t, J=7.5 Hz).
F%5 2-[4-(5-R-2-CA-1H-35%4-1-2) XA LA R K
.4
BBy 26 FES ALY, K 2-[4-(6-R-2- L£ 1H- ¥
ckok-1-RK) XA LB (F R ) HEHFALED.
MS (ED) m/z 325 (M™); H-NMR (CDCl,) 6 7.75 (1H, d, J=2.0 Hz), 7.45 (2H, d, J=8.3

Hz), 7.29 (2H, d, J=8.3 Hz), 7.15 (1H, dd, ]=2.0, 8.6 Hz), 6.99 (1H, d, J=8.6 Hz), 3.62
(2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.78 (2H, q, J=7.5 Hz), 1.26 (3H, t, }=7.5 Hz).

T 6. 2-[4-(5-K-2-THE-1H-R%4-1-K) XA Lk

BREEN ST HRTHELL, A 2-[4-(5-R-2-TE-1H-%5
sked-1-R) F A THA B RY (F KL HEHENLEY.

'H-NMR (CDCI;) 8 7.75 (1H, d, J=2.0 Hz), 7.41 (2H, d, J=8.3 Hz), 7.27 (2H, 4, ]=8.3

Hz), 7.14 (1H, dd, J=2.0, 8.6 Hz), 6.99 (1H, d, J=8.6 Hz), 3.08 (2H, t, J=7.0 Hz), 2.86
(2H, t,J=7.0 Hz), 2.77 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz).

Y% 7. 5-f-2-CEA-1-(4-2-[({[(4-FEEL) s L] 8 A}
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EE)RA]LR)ER)-1H-¥ 5%k
BRLES 1 BI10 MR TE, M 2-[4-(5-£-2-TA-1H-%4#
ke -H)E R B (TE6)H&HELLD.
'"H-NMR (CDCL,) § 7.76 (1H, d, J=1.8 Hz), 7.72 (2H, d, J=8.4 Hz), 7.39 (2H, d, J=8.3
Hz), 7.30 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.3 Hz), 7.17 (1H, dd, J=8.6, 1.8 Hz), 7.00
(1H, d, }=8.6 Hz), 6.73 (1H, br.s), 3.59-3.53 (2H, m), 2.94 (2H, (, J=7.0 Hz), 2.81 (2H,
q, J=7.5 Hz), 1.34 (3H, t, }=7.5 Hz).

k7P 58
2-[4-(6-R-2-TH-1H-FHfok-1-H) FRAI LR - FPEXK)
BBERETRE
BRI 3HELTEL, K 2-[4-(5-R-2-THA-1H-FH%krt-1-
)RR (£#4] 57 F K 4) W& 484D

'H-NMR (CDCl,) 5 7.92 (2H, d, J=8.4 Hz), 7.74 (1H, d, }=2.0 Hz), 7.34 (2H, d, J=8.4
Hz), 7.33 (2H, d, J=8.4 Hz), 7.23 (2H, d, J=8.4 Hz), 7.16 (1H, dd, J=8.5, 2.0 Hz), 6.99
(1H, d, J=8.5 Hz), 4.74 (1H, br.s), 437 (2H, t, J=6.8 Hz), 3.01 (2H, t, J=6.8 Hz), 2.75
(2H, q, J=7.6 Hz), 1.33 (3H, t, J=7.6 Hz).

5 744 59

6-R-2-TE-1-(4-[2-[({[U-PRAER) X RLAI B L) A
KAV HEYFR)-1H-F )%= |

T 1. 2-[(-R-2-MEAFXERE)XX]ILE

BRI I TERIMALE, K2, - KL E P 4-REEXR
LEH &AL E Y.

’H—NMR (CDCl,) 8 9.52 (1H, br.s), 8.16 (1H, d, J=9.2H), 7.33 (2H, d, J=8.2 Hz), 7.25
(2H, d, J=8.2 Hz), 7.13 (1H, d, J=2.2 Hz), 6.71 (1H, dd, J=9.2, 2.2 Hz), 3.92 (q, 2H,
J=6.4 Hz), 2.92 (t, 2H, J=6.4 Hz).

T2 2-[Q-8EA-S5-AFXEE) XA LE

BRIEH 28 FH 2 ALY, R2-[(G-R-2-AHAXRBRKL)X

RAIL8 (F %R 1) H&AALeH.
'"H-NMR (CDCl,) 8 7.12-7.09 (3H, m), 6.92 (1H, dd, }=8.4, 2.4 Hz), 6.78-6.70 (3H, m),
5.16 (1H, br.s), 3.83 (2H, t, J=6,6 Hz), 2.81 (2H, t, J=6.6 Hz).
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F%® 3. 2-[4-(6-§-2-ZA)-1H-¥ k- 1-R) X R]IZER
% B

BERE&S 1 FERSHEALTL, KR 2-[Q-RE-5-TFXEE) XK
L8 (F % 2) Ao ABEAH A AE .

'H-NMR (CDCl,) § 7.67 (1H, d, J=8.6 Hz), 7.44 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4
Hz), 7.22 (1H, dd, J=8.4, 2.0 Hz), 7.07 (1H, d, J=2.0 Hz), 4.38 (2H, t, J=7.0 Hz), 3.07
(2H, t, }=7.0 Hz), 2.77 (2H, q, J=7.5 Hz), 2.36 (2H, q, }=7.5 Hz), 1.35 (3H, t, J=7.5
Hz), 1.15 (3H, t, J=7.5 Hz).
F® 4 2-[4-(6-R-2-TH)-1H-FH%4-1-H) XX L&
BRIAN 1 TE6HELDL, K 2-[4-(6-8-2-T1)-1H-FH
sk~ 1-H) XR] LA AKRE (TR I)HNE&EHFALSH.
'"H-NMR (CDCL,) § 7.67 (1H, d, J=8.6 Hz), 7.46 (2H, d, ]=8.6 ‘Hz), 7.30-7.26 (3H, m),
7.22 (1H, dd, J=8.6, 2.2 Hz), 7.08 (1H, d, J=2.0 Hz), 3.99 (2H, q, J=6.4 Hz), 3.01 (2H,
t, J=6.4 Hz), 2.78 (2H, q, J=7.6 Hz), 1.72 (1H, t, J=5.6 Hz), 1.35 (3H, t, J=7.6 H2).
% 5. 2-[4-(6-f-2-THA)-1H-( k- 1-R) XA Kk &
} W
BRL&N 26 FHR S5 A TE, A 2-[4-(6-8-2-TH)-1H-%
Fokek-1-£) XA L8 (F K 1) HEFHFANLEY.
MS (EI) m/z 325 (M).
%6 2-[4-(6-R-2-TA)-1H-Fjf%k=-1-K) XX Lk
BBEAS 1 FEIKFELL, K 2-[4-(6-8£-2-THK)-1H-¥5
sk -1-R)E AT LEE R (F KL HEFALSY.
'"H-NMR (CDCL,) § 7.67 (1H, d, J=8.6 Hz), 7.41 (2H, d, J}=8.4 Hz), 7.31-7.19 (3H, m),
7.12 (1H, d, J=2.0 Hz), 4.66 (2H, br.s), 3.23-3.17 (2H, m), 3.08-3.04 (2H, m), 2.75 (2H,
q, J=7.5 Hz), 1.33 (3H, t, J=7.5 Hz).

$% 7. 6-8-2-Ch-1-(4-[2-[({[@-FEER)#B AT RA)

FH)RAICHEYFR) -IH-X5%4
BB 1 TEI10ALTE, K2-[4-(6-8-2-T#)-1H-X
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Feknk-1-K) X K] T (F % 6) H &AL,
'H-NMR (CDCL,) § 7.74 (2H, d, }=8.4 Hz), 7.67 (1H, d, ]=8.4 Hz), 7.37 (2H, d, J=8.4
Hz), 7.30-7.20 (6H, m), 7.05 (1H, d, J}=2.0 Hz), 6.73 (1H, m), 3.62-3.55 (2H, m), 2.93
(2H, t, J=7.2 Hz), 2.77 (21, , J=7.5 Hz), 1.32 (3H, t, J=7.5 Hz).
£ 75 60
6-f-2-TA-1-(4-[2-[({[U-PAXR) oA R A EL) &
EI1THEYER)-1H-F %4, AR
BRLAS 2HELEL, K6-R-2-CE-1-(4-[2-[({[4-F£
FR)FHAIRA)FA) KA TR ER) - 1H-F ik (£%&H] 59)
HEFHLEY.

'H-NMR (DMSO-dy) & 7.64 (1H, d, J=8.6 Hz), 7.59 (2H, d, J=8.1 Hz), 7.38 (4H, m),
7.22 (1H, dd, J=8.6, 2.0 Hz), 7.11 (2H, d, J=8.1 Hz), 7.05 (1H, d, ]=2.0 Hz), 3.15 2H,
m), 2.74 - 2.66 (4H, m), 2.25 (3H, s), 1.21 (3H, t, J=7.4 Hz); IR (KBr) v,,, 1601, 1516,
1398, 1178, 1130, 1084 om”. |
T F#b) 61
4-(6-8-2-LA-1H-Xf%k-1-R) X LA -4-FEAEE) %B
ARATRE
BREES SHAELE, K 2-[4-(6-8-2-TH-1H-FHfxt-1-
B) XK (%4 59 $ % 4) HEHFELEH.
mp 183-187 °C; lH—NMR (DMSO-d,) 6 7.75 (2H, d, J=8.1 Hz), 7.66 (1H, d, J=8.6 Hz),
7.43 (4H, s), 7.40 (2H, d, J=8.1 Hz), 7.24 (1H, dd, }=8.6, 2.0 Hz), 7.03 (1H, d, J=2.0
Hz), 4.27 (2H, , J=6.6 Hz), 2.95 (2H, t, J=6.6 Hz), 2.70 (2H, q, J=7.5 Hz), 2.34 (3H, s),
1.22 (3H, t, J=7.5 Hz); IR (KBr) V., 1744, 1516, 1352, 1225, 1165 cm™.
% b 62
o-THh-6-F-1-4-{2-[({[U-FEEXR) S EIREIBZRL) &
AT TEYFEE) -1H-K 5%k
FH1. 2-[4-(2-THE-6-f-1H-EHkd-1-K) XX CE KRR
Ba
BREARS 1T HES MR TE, R 2-[(2-REA-5-8FEmL) XK]

187



01819285. 8 oW B E164/4091

L (%784 59 ¥ & 2) o REERH &4 MNLEH.

'H-NMR (CDCL,) & 7.66 (1H, d, J=8.4 Hz), 7.44 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.1
 Hz), 7.22 (1H, dd, J=8.4, 2.0 Hz), 7.06 (1H, d, J=2.0 Hz), 4.38 (2H, t, J=6.8 Hz), 3.07
(2H, t, J=6.8 Hz), 2.74 (2H, t, J=7.7 Hz), 2.33 (2H, t, J=7.5 Hz), 1.81-1.70 (2H, m),
1.66-1.56 (2H, m), 1.40-1.28 (4H, m), 0.94-0.84 (6H, m).
T2 2-[4-(2-TH-6-F-1H-XHf%k-1-X)¥A]28®%
BRIENRS 1 TH 6 HELEL, M 2-[4-Q2-TH-6-K-1H-%
k- 1K) XK CHERRE (FER ) HE4RE009.

'H-NMR (CDCL,) & 7.66 (1H, d, J=8.6 Hz), 7.46 (2H, d, J=8.1 Hz), 7.29-7.26 (2H, m),
7.22 (1H, dd, J=8.6, 2.0 Hz), 7.07 (1H, d, J=2.0 Hz), 4.00 (2H, q, J=6.4 Hz), 3.01 (2H,
t, J=6.4 Hz), 2.75 (2H, t, J=7.5 Hz), 2.24-2.19 (1H, m), 1.81-1.71 (2H, m), 1.37-1.26
(2H, m), 0.87 (3H, t, J=7.3 Hz) _
%3 2-[4-(2-THE-6-F-1H-EHf%k2-1-R) XA LEAEREL
At
EREAEN 1 FHEAME LY, K 2-[4-(2-THE-6-F-1H-%5
ket -1-R)XRI T (TR 2)AEHALED.
lH-NMR (CDCl,) & 7.66 (1H, d, J=8.6 Hz), 7.45 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3
Hz), 7.22 (1H, dd, J=8.6, 2.0 Hz), 7.07 (1H, d, J=2.0 Hz), 3.62 (2H, t, J=7.0 Hz), 3.02
(2H, t, J=7.0 Hz), 2.74 (2H, t, J=7.5 Hz), 1.80-1.70 (2H, m), 1.40-1.26 (2H, m), 0.86
(24, t, J=1.3 Hz)
T4 2-[4-(2-THE-6-F-1H-¥H=s%k-1-K) XX Lk
BREL&ES 1 TR IFELE, M 2-[4-(2-THE-6-R-1H-%5f
vkek—1-R) EX X TEA B ALY (T E ) HEHFHALESY.
'H-NMR (CDCL) & 7.66 (1H, d, }=8.6 Hz), 7.43 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2
Hz), 7.21 (1H, dd, J=8.6, 2.0 Hz), 7.08 (1H, d, J=2.0 Hz), 3.11 (2H, t, J=7.1 Hz), 2.91]
(2H, t, J=7.1 Hz), 2.74 (2H, {, ]=7.4 Hz), 1.81-1.70 (2H, m), 1.41-1.27 (2H, m), 0.86
(3H, t, J=7.4 Hz)

TS5 2-TE6-8-1-4-2-[({[U-FEEL) s L] H K]
FH) KX TR FRE) -1H-F5F%%
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HRIEEN 1 TEI0HELYE, K 2-[4-Q2-TE-6-K-1H-%5
sk -1-RK) X R Gl (F & 4) Fl & 4814049

'H-NMR (CDCL) & 7.75 (2H, d, }=8.4 Hz), 7.66 (1H, d, ]=8.2 Hz), 7.38 (2H, d, J=8.4
Hz), 7.30-7.20 (6H, m), 7.05 (1H, d, J=2.0 Hz), 6.77-6.72 (1H, m), 3.61-3.55 (2H, m),
2.96-2.92 (2H, m), 2.74 (2H, t, J=7.5 Hz), 2.39 (3H, s), 1.78-1.67 (2H, m), 1.35-1.26
(2H, m), 0.84 (3H, t, J=7.3 Hz).
EH) 63
2-THE6-F-1-(4-2-[({[U-FEEXR)HBEEATRAI B &
FEITHRYER)-1H-¥ %4, #E
BREES 2HELE, KR2-TE-6-8-1-4-{2-[({[(4-F £
FA)BB AT RAE)ER) /AT TAERR) - 1H-X ok (£5#4) 62)
& AR LA .
mp 137-145 °C; 'H-NMR (DMSO-dy) & 7.65-7.63 (IH, m), 7.59 (2H, d, J=7.8 Hz),
7.38 (4H, ), 7.23-7.20 (1H, m), 7.12 (2H, d, J=7.8 Hz), 7.04 (1H, s), 3.15 (2H, m),
2.72-2.67 (4H, m), 2.26 (3H, s), 1.66-1.61 (2H, m), 1.29-1.22 (2H, m), 0.79 (3H, t,
J=7.5 Hz); IR (KBr) v,,, 1603, 1520, 1458, 1396, 1130, 1086 cm"".
3] 64
T-R-2-CE-3-(4-2-[({[U-FEXL) BB ETRE B L) &
1KY ER) -1H-F %= |
TR 2-[4-2-f-6-AEAXER)FZX]ILE
RIS 1 THRIMELYE, K2, 3-—fMAEP4-AAXR
LE R &AL E Y. |
'H-NMR (CDC,) & 8.11 (1H, br.s), 8.00 (1B, dd, J=1.5 Hz, 8.5 Hz), 7.61 (1H, dd,
J=1.5 Hz, 7.9 Hz), 7.12 (2H, d, J=8.4 Hz), 7.03 (1H, dd, J=7.9 Hz, 8.5 Hz), 6.80 (2H, d,
J=8.4 Hz), 3.82 (2H, t, J=6.6 Hz), 2.81 (2H, d, J=6.6 Hz).

FH2 2-[4--REA-6-AA XA EX]LE
BREEN 28 K 2MHELEL, K 2-[4-Q2-F-6-AEXmH)
R (F & D AERANSD.
'H.NMR (CDCL,) & 7.04 (2H, d, J=7.8 Hz), 6.97 (1H, dd, J=7.9 Hz, 8.0 Hz), 6.82 (1H,
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dd, J=1.5 Hz, 7.9 Hz), 6.66 (1H, dd, J=1.5 Hz, 8.0 Hz), 6.59 (2H, d, J=7.8 Hz), 5.36
(1H, br.s), 3.94 (2H, br.s), 3.78 (2H, t, J=6.6 Hz), 2.75 (2H, d, J=6.6 Hz).

S® 3. 2-[4- (T-B-2-LA-1H-E k- 1-%) FR]I LA BB
s
BREEN | THRSMAELL, R2-[4-C-RE-6-AHEAXKRE)
XX TEB (T %2 PAKIANEFALESY.
TLC Rf = 0.6 (TH:LEKRTHE = 1:1).
$® 4. 2-[4-(T-R-2-TE-1H-¥(5%=-1-X) X X] L&
BEREES 1 TH 6 ELEL, M 2-[4-(T-f-2-LE-1H-F5f
sk -1-R)FR] A ABE (FEI)HEFALESY.
'H-NMR (CDCl,) & 7.68 (1H, dd, J=1.9 Hz, 7.0 Hz), 7.39 (2H, d, J=8.2 Hz), 7.28 (2H,
d, 1=8.2 Hz), 7.11-7.20 (2H, m), 3.97 (2H, t, }=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.65
(2H, q, J=7.6 Hz), 1.32 3H, t, J=7.6 Hz).
F &5 7-f-1-[4- -8R FA]-2-LE-1H-F R4
BRI 1 FETHELDL, K 2-[4-(T-R-2-TE-1H-35F
ckek-1-R) XX 8 (F K O HERALEY.
'H-NMR (CDCL,) & 7.69 (1H, dd, J=2.2 Hz, 7.1 Hz), 7.37 (2H, d, J=8.2 Hz), 7.31 (2H,
d, J=8.2 Hz), 7.11-7.17 2H, m), 3.81 (2H, t, }=7.3 Hz), 3.19 (2H, t, J=7.3 Hz), 2.65
- (2H, q, J=7.5 Hz), 1.33 (3H, t, J=7.5 H2). ’
Y% 6. 2-[4-(T-f-2-CTA-1H-¥H%4-1-R) FRAILEARK
&
BRLAEA 1 TE 8 ALY, A T-R-1-[4-(2-KZHX
A]-2-TE-1H-% 3k (F % 5) & HL4D.
'"H-NMR (CDCl,) 6 7.69 (1H, dd, ]=1.8 Hz, 7.4 Hz), 7.38 (2H, d, J=8.2 Hz), 7.34 (2H,
d, J=8.2 Hz), 7.11-7.28 (ZH, m), 3.60 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.64
(2H, q, ]=7.6 Hz), 1.32 (3H, t, J=7.6 Hz).
S 7. 2-[4- (T-R-2-THA-1H-FRibk-1-K) ¥ X Lk
BRIEA ST TR THELL, K 2-[4-(T-8-2-TE-1H-¥5f
ke —1- )X XA B &Y (F % 6)HEFALEY.
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IH-NMR (CDCl,) 6 7.69 (1H, d, J=7.9 Hz), 7.35 (2H, d, ]=8.3 Hz), 7.28 (2H, d, J=8.3
Hz), 7.11-7.19 (28, m), 3.06 (2H, t, J=6.8 Hz), 2.88 (2H, t, J=6.8 Hz), 2.65 (2H, q,
J=7.5 Hz), 1.33 3H, t, J=7.5 Hz).

$% 8. T-R-2-TH-1-4-2-[({[(A-FHAEXRE) st A ] R 3K)
BR)RAEITEYER)-1H-F %4

BREES 1 TEI0A LT, K 2-[4-(T-R-2-TE-1H-¥JF
sk —1- ) XKL (FET) HEHRALEY.

MS (ESI) m/z 498 (M + H)*; 'H-NMR (CDCL,) § 7.74 (2H, d, J=8.4 Hz), 7.69 (1H, dd,
J=1.9 Hz, 7.4 Hz), 7.29-7.32 (6H, m), 7.11-7.20 (2H, m), 6.72 (1H, br.s), 3.59 (2H, t,
J=6.9 Hz), 2.93 (2H, t, J=6.9 Hz), 2.64 (2H, q, J=7.6 Hz), 2.42 (3H, s), 1.31 3H, t,
J=7.6 Hz). '
$ 4] 65
T-8-2-CHA-1-(4-2-T({[@-FPEXR)Zm A fA B X)) &
A1 AYER)-1H-F =%, AR
BRI 2HELYE, RAT-8-2-CE-1-(4-{2-[({[4-F£
FR)BBAIRA)IBR)RATCATRE) -1IH- KXk (%4 64)
&AL EW.
'"H-NMR (DMSO-d,) & 7.62-7.64 (3H, m), 7.31-7.39 (4H, m), 7.14-7.20 (4H, m), 6.00
(1H, br.s), 3.17 (2H, br.s), 2.75 (2H, br.s), 2.55 (2H, q, J=7.8 Hz), 2.29 (3H, s), 1.21
(3H, t, 1=7.8 Hz); IR (KBI) V,p,, 3380, 2891, 1605, 1520, 1425, 1285, 1126, 1075, 798
cm’.
%34 66
5-f-2-CA-3-(4-{2-[({[U-PEERX) B AT REI ZERX) &K
EITH)ERE)-1H-F %4
%1 2-[4-(4-R-2-AAXBE) XX LE
BEREREMITEIHELL, N2, -—RAEEF 4-REAXKE
LR &AL e.
'H-NMR (CDCl,) 6 9.32 (1H, s), 7.88-7.93 (1H, m), 7.11-7.30 (SH, m), 3.90 (2H, t,
J=6.2 Hz), 2.90 (2H, t, ]=6.2 Hz).
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P®2 2-[4-(2-RE-4-RAEXER)XL]ILE
BB EAEY 26 FH 2R LTE, K 2-[4-(4-R-2-AEXEE)
S RN ACT BIL PR TIA-R B
'H-NMR (CDCL,) 5 6.98-7.06 (3H, m), 6.60 (2H, d, J=8.2 Hz), 6.49 (1H, dd, J=2.8 Hz,

12.8 Hz), 6.41 (1H, dd, J=2.8 Hz, 8.4 Hz), 4.99 (1H, br.s), 3.94 (2H, br.s), 3.79 (2H,
br.s), 2.76 (2H, t, J=6.4 Hz).

B3 2-[4-2-TEA-5-R-1H-FHf%k-1-R) XX CEARR
5
BmREAES 1 FHESHELD, R2-[4-QC-RE4-REKEE) X
A1 8 (F % 2) o R BLEH &4 ALESDY.
MS (EI) m/z 340 (M").
F 4 2-[4-(2-THA-5-R-1H-¥H%k4-1-K) XK L%
EREEN 1 5% 6 ALY, K 2-[4-(2-ZA-5-K-1H-¥X5f
vkek—1-H)FE R E ABRE (F K 3)HEAELED.
'H-NMR (CDCl,) § 7.40-7.47 (3H, m), 7.28 (2H, d, J=8.0 Hz), 6.88-7.02 (2H, m), 3.98
(2H, t, J=6.3 Hz), 3.01 (2H, t, J=6.3 Hz), 2.78 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz).
F% 5. 1-[4-(2-RCH) X E]-2-T % -5-F-1H-F ik
BERLEA 1 TR THEALL, K 2-[4-(2-TE-5-R-1H-¥%3
skod—1-K) XX 28 (F B 4) ¥ &8 eW.
lI-I-NMR (CDCl,) & 7.42-7.46 (3H, m), 7.31 (2H, d, J=8.1 Hz), 6.89-7.02 (2H, m), 3.81
(2H, t, J=7.1 Hz), 3.19 (2H, 1, J=7.1 Hz), 2.78 (2H, q, J=7.6 Hz), 1.35 (3H, t, J=7.6 Hz).
F®e. 2-[4-(2-TA-5-R-1H-¥EHf%k-1-R) XX ZEELK
1.4
BERE&ES 1T HESMREALE, R1-[4--RTE)EXEX]-2-C
F-5- R -1H-R 5kt (3F % 5) # 47L&,
'H-NMR (CDCL,) & 7.43-7.45 (3H, m), 7.31 (2H, d, J=8.2 Hz), 6.89-7.02 (2H, m), 3.62
(2H, t, J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.77 (2H, q, I=7.5 Hz), 1.34 (3H, t, J=7.5 Hz).
F B 7. 2-[4-(2-CHA-5-FK-1H-kIKd-1-R) XX Lk
BREEN 1 THEIMELY, K 2-[4-(2-TE-5-R-1H-X3
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ke 1-R)ERLIZE BN (T E6) HEFHAILLY.
'"H-NMR (CDCl,) § 7.40-7.46 (3H, m), 7.27-7.29 (2H, m), 6.87-6.99 (2H, m), 3.06 (2H,
t, J=7.1 Hz), 2.87 (24, t, J=7.1 Hz), 2.78 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz).
FHS 5-R-2-CHA-3-(4-2-[({[U-FEAXR)mm A ] &HE]
BER)RATCHIER) -1H-F %%
BRERA 1T EI10HELE, K 2-[4-(2-TEX-5-F-1H-¥( 5
ke~ 1-R) X R LB (TR H&HFANLSH.
MS (ESI) m/z 481 (M + H)*; 'H-NMR (CDC,) & 7.73 (2H, d, J=8.2 Hz), 7.35-7.45
(3H, m), 7.24-7.29 (4H, m), 6.87-7.00 (2H, m), 6.73 (1H, br.s), 3.57 (2H, 1, J=7.0 Hz),
2.93 (2H, 1,)=7.0 Hz), 2.77 (2H, q, J=7.6 Hz), 2.39 (3H, 5), 1.31 (3H, 1, J=7.6 Hz).
LB 67
5-R2-CHA-3-(4-{2-[({{U-FEXE) A REIEL) K
EITEYER)-1H-¥ =%k, AL
BREAEN 2HELY, K5-R-2-LE-3-U-{2-[({[4-FA
¥R)HE AR A ZRL) KA TR FE) -1H-F ik (%4 66)
H &R BALS. |
mp 135-146 °C; MS (ESI) m/z 481 (M + H)*; 'H-NMR (DMSO-d,)  7.62 (2H, d,
J=8.1 Hz), 7.39-7.48 (5H, m), 6.97-7.15 (4H, m), 5.92 (1H, br.s), 2.67-2.76 (4H, m),
2.51 (2H, br.s), 2.27 (3H, s), 1.23 (3H, t, J=7.6Hz).
LA 68
2-THA-6-F-1-2-[({[@-FEXE)ZBA]RAT EE) 4]
LAY -1H-¥5F %k |
FH 1 2-[4-G-R-2-AEAXERA) XX LE
BERELES 1 FHRIMELL, N2, 4-—RAEA X 4-REXL
L &S,
'H-NMR (CDCL,) 5 9.61 (1H, br.s), 8.26 (1H, dd, J=6.1, 9.5 Hz), 7.32 (2H, d, J=8.2
Hz), 7.22 (2H, d, J=8.3 Hz), 6.78 (1H, dd, J=2.6, 11.3 Hz), 6.47 (1H, ddd, J=2.2, 7.2,
9.7 Hz),3.91 (2H, dt, J=6.2, 6.2 Hz), 2.91 (2H, t, J=6.4 Hz), 1.52 (1H, t, J=5.7 Hz).

Y% 2. 2-[4-Q-RA-5-AEXBA) XL L&
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BREAEN 28 FH 2R LEL, K 2-[4-(5-R-2-AEXmEL)
REILEB (FEDHEFELEY.
H-NMR (CDCl,) & 7.12 (2H, d, J=8.4 Hz), 6.87 (1H, dd, }=2.7, 10.1 Hz), 6.83 (2H, d,
J=8.4 Hz), 6.72 (1H, dd, J=5.7, 8.6 Hz), 6.63 (1H, ddd, J=2.7, 8.4, 8.4 Hz), 5.30 (1H, s),
3.83 (2H, t, J=6.4 Hz), 2.80 (2H, t, J]=6.4 Hz).
TH3. 2-[4-2-THE-6-R-1H-Fifoknb-1-R) FRIZ A K&
5
BRELAEN 1 FRSMELYL, KN2-[4-C-8A-5-A¥EBL) X
KIFEI L8 (TR 2) M RBANSHREALEY.

'H-NMR (CDCL,) 3 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d,
J=8.1 Hz), 7.04-6.95 (1H, m), 6.76 (1H, dd, J=2.6, 8.8 Hz), 4.38 (2H, t, J=6.8 Hz), 3.07
(2H, t, J=6.8 Hz), 2.74 (2H, t, }=7.5 Hz), 2.33 (2H, t, J=7.7 Hz), 1.81-1.55 (4H, m),
1.42-1.25 (4H, m), 6.91 (3H, t, J=7.3 Hz), 0.87 (3H, t, J=7.3 Hz).

TH 4. 2-[4-2-THE-6-F-1H-%X#%k=-1-R) ¥R 2%
BREEA 1 FHR6 ALY, M2-[4-2-THA-6-f-1H-%X 5
k- 1-) XX K RRE (T & 3) M &ML,
'"H-NMR (CDCL,) & 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.46 (2H, d, J=8.2 Hz), 7.28 (2H, 4,
J=8.3 Hz), 6.99 (1H, ddd, J=2.4, 9.0, 9.5 Hz), 4.10-3.85 (2H, m), 3.01 (2H, t, J=6.4 Hz),
2.74 (2H,t, J=7.7 Hz), 1.84-1.69 (2H, m), 1.41-1.27 (2H, m), 0.87 (3H, t, J=7.3 Hz). _
PS5 2-[4-(2-TA-6-R-1H-FH%4-1-R)XRILEEK
it
BEREES 26 FESHELY, K 2-[4-(2-TE-6-f-1H-% 5
ke -1-R) X R LB (F & ) HEHFELLH.
MS (EI) m/z 337 (M*); lH-NMR (CDCI,) & 7.68 (1H, dd, J=4.8, 8.8 Hz), 7.45 (2H, d,
J=8.1Hz), 7.30 (2H, d, J=8.1 Hz), 7.04-6.94 (1H, m), 6.77 (1H, dd, J=2.4, 8.6 Hz), 3.62
(2H, 1, J=7.0 Hz), 3.02 (2H, t, ]=6.8 Hz), 2.74 (2H, t, J=7.7 Hz), 1.86-1.69 (2H, m),
1.41-1.2 (2H, m), 0.86 (3H, t, J=7.3 Hz).
FH6. 2-[4-(2-TE-6-R-H-FHfkd-1-AX L] Tk
BREES 3T FRTHELEL, K 2-[4-(2-TH-6-R-1H-%5#
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sk -1-3) F R LE B KB (F R D) HERARLSD.

'H-NMR (CDCL,) & 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.42 (2H, d, ]=8.1 Hz), 7.27 (2H, d,
J=8.2 Hz), 7.05-6.95 (1H, m), 6.78 (1H, dd, J=2.6, 8.6 Hz), 3.08 (2H, t, J=7.1 Hz), 2.88 .
(2H, t, }=6.8 Hz), 2.75 (2H, {, J=7.5 Hz), 1.82-1.69 (2H, m), 1.41-1.24 (2H, m), 0.87
(3H, t, }=7.3 Hz).
H% 7. 2-TE-6-F-3-(4-{2-[ ({[4-TFTHAFL) st ] RA)
ZR)EA]TE)-11-F %%
BEREES 1 TE 10 FELTE, K 2-[4-(2-THA-6-R-1H-XH
okop—1-H ¥ A ] (T %K 6)FE&FALEYT.

lH-NMR (CDCl,) 6 7.73 (2H, d, J=8.4 Hz), 7.68 (1H, dd, J=4.6, 8.8 Hz), 7.38 (2H, d,
J=8.4 Hz), 7.32-7.24 (4H, m), 7.00 (1H, ddd, J=2.4, 8.8, 11.2 Hz), 6.75 (1H, dd, J=2.4,
8.6 Hz), 3.64-3.54 (2H, m), 2.94 (2H, t, J=7.0 Hz), 2.74 (2H, d, J=7.5 Hz), 1.80-1.65
(2H, m), 1.40-1.20 (2H, m), 0.84 (3H, t, J=7.3 Hz).
5% %45 69
- Th-6-F-1-{2-[({[@-FREA) HBE] AL} EHA) KE]
L) -1H-( 5%, AR
BRIAEM 2MELYS, h2-TE6-K-3-(4-2-[({[4-F#
FE)BERAIRA) BE) KA TR -1H-F 5ok (L4H 68) #H&
RS .
lH-NMR (DMSO-dy) & 7.70-7.57 (3H, m), 7.39 (4H, br), 7.14 (ZH, d, J=8.0 Hz), 7.11-
7.02 (1H, m), 8.85 (1H, dd, j=2.4, 9.2 Hz), 3.48-3.34 (2H, m), 3.17 (2H, br), 2.80-2.65
(4H, m), 2.28 (3H, s), 1.72-1.55 (2H, m), 1.35-1.20 (2H, m), 0.80 (3H, t, J=7.1 Hz); IR
(KBr) v,,,, 3387, 2872, 1601, 1516, 1479, 1400, 1130, 1086 cm™.

L4 70

- Rk -6-f-1- (4- (2-[ ({[A-FERER) sz A ] RA)EE) &
A1 R ER)-1H-F %K

FB 1. 2-[4-(6-f-2-TA-1H-F5tk-1-K) XFX ] LR AR
B

BREAEM 1 FESHETE, A2-[4-C-RE-5-REKRL X
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K18 (%45 68 T 2) ARAFGHFALESY.
MS (EI) m/z 340 (M*); H-NMR (CDCl,) & 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.43 (2H, d,
J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 6.99 (1H, ddd, J=2.5, 8.8, 9.5 Hz), 6.77 (1H, dd,
J=2.5, 8.8 Hz), 4.38 (2H, t, J=6.6 Hz), 3.07 (2H, t, J=6.6 Hz), 2.79 (2H, q, J=7.4 Hz),
2.35 (2H, q, J=7.4 Hz), 1.35 (3H, t, J=7.4 Hz), 1.14 3H, t, ]=7.4 Hz).

Y% 2 2-[4-(6-f-2-TEA-1H-Fi%k=-1-K)XK]L#H

BRI 1 TR RELTEL, K 2-[4-(6-R-2-TE-1H-¥I
skeb—1-K) XK AR 8B (TR D HEHEALEYS.

IH-NMR (CDCl,) 8 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.45 (2H, d, J=8.4 Hz), 7.29 (2H, d,

J=8.4 Hz), 6.99 (1H, ddd, J=2.5, 8.8, 9.5 Hz), 6.78 (1H, dd, J=2.5, 8.8 Hz), 3.99 (2H, t,

J=6.6 Hz), 3.00 (2H, t, J=6.6 Hz), 2.77 (2H, g, }=7.5 Hz), 1.35 (3H, t, J=7.5 Hz).

T% 3. 6-R-1-[4-(2-RTE) ¥ K ]-2-TE-1H-F %%

BEREEA 1 TR THAEALL, K 2-[4-(6-R-2-TE-1H-¥5f
sked-1-R) X R ] % (F & 2) HEAFALED.

MS (EI) m/z 302 (M)

Y% 4. 2-[4-(6-R2-THE-IH-FHR2-1-K)EXX]LEAEK
1

BEREAES 1 % 8 HMELEL, M 6-K-1-T4-QC-RTHE) X
H]-2- LA -1H-¥ 5% (F % 3) W &AM sH.

MS (EI) m/z 309 (M*); 'H-NMR (CDCL,) & 7.68 (1H, dd, J=4.8, 8.8 Hz), 7.44 (2H, d,
J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 6.99 (1H, ddd, J=2.5, 8.8, 9.6 Hz), 6.77 (1H, dd,
J=2.5, 8.8 Hz), 3.62 (2H, t, }=6.9 Hz), 3.02 (2H, t, J=6.9 Hz), 2.77 (2H, g, J=7.4 Hz),
1.34 (3H, t, J=7.4 Hz)

%5 2-[4-(6-F-2-TH-1H-EHf%k-1-K) X K] TEk
BRLEN ST VR THAELE, K 2-[4- (6-R-2- THA-1H-%5#
ke -1-R) XX A B Y (T B 4) HEFELESY.
lH-NMR (CDCl,) 6 7.68 (1H, dd, J=4.8, 8.8 Hz), 7.43 (2H, d, J=8.2 Hz), 7.28 (2H, d, -
J=8.2 Hz), 6.98 (1H, ddd, J=2.4, 8.8, 8.8 Hz), 6.82 (1H, dd, J=2.4, 8.8 Hz), 3.37 (2H,
br.s), 3.18 (2H, t, J=7.1 Hz), 3.01 (2H, t, J=7.1 Hz), 2.76 (2H, q, J=7.5 Hz), 1.33 (3H, t,

J=7.5 Hz).
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THG6. 2-LA-6-F-1-(4-2-[({[@-FEEL) /A RA)
EE)RAICHIERE)-1IH-F %4 |

BREES 1 VR I10 FELE, K 2-[4-(6-R-2-TE-1H-¥5
oked~1-) X R ] T o (F % 5) &AL EH.

'"H-NMR (CDCl,) & 7.73 (ZH‘, d, J=8.4 Hz), 7.68 (1H, dd, J=8.7, 4.9 Hz), 7.37 (2H, d,
=8.4 Hz), 7.32-7.23 (4H, m), 7.00 (1H, ddd, J=9.5, 8.7, 2.5 Hz), 6.79-6.69 (2H, m),
3.63-3.53 (2H, m), 2.94 (2H, t, J=7.5 Hz), 2.76 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1.32
(3H, t, J=7.5 Hz).‘
LHp 71
S-FAA-2-TE-3-U-2-[(H{[U-FEER) BB EIRA] E
A)REITRYFE) -1H-F %=
F®1 2-[4-U-FRE-2-AEAXEL XX LE
BEBEAES 1 FHRIFELYE, KN2-R-5-FAEAMEER 4-£
AXRLBHNEHRALLSY.
'"H-NMR (CDCl,) & 9.33 (1H, br.s), 7.63 (1B, d, ]=3.0 Hz), 7.17-7.27 (5H, m), 7.04-
7.08 (1H, m), 3.88 (2H, br.s), 3.82 (3H, s), 2.88 (2H, t, J=6.6 Hz).
F%2 2-[4-(2-REA4-FEREXEX XRX]LE
BBEEA 20 FHR2MELYE, M 2-[4-(4-FAE-2-ME X
R)EEI B FRDAEKRELED.
|H-NMR (CDCl,) & 7.03 (2H, d, J=8.6 Hz), 6.98 (1H, d, J=8.4 Hz), 6.59 (2H, d, J=8.6
Hz), 6.28-6.36 (2H, m), 3.77-3.85 (5H, m), 2.76 (2H, t, }=6.6 Hz).
%3 2-[4-(2-TE-5-FRE-1IH-F k- 1-R) XX A
7 R B
BREES 1 V%S HELTE, K2-[4-QQ-fE4-FTAREAEE
R)XK]ITE (TR 2)HEHALED.
'H-NMR (CDCL,) § 7.40 (2H, d, J=8.0 Hz), 7.12-7.29 (3H, m), 6.97 (1H, d, J=8.8 Hz),
6.82 (1H, dd, J=2.4 Hz, 8.8 Hz), 4.37 (2H, t, J=6.7 Hz), 3.86 (3H, s), 3.05 (2H, t, J=6.7
Hz), 2.77 (2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz), 1.14 3H, t,
=7.5 Hz).
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FH 4 2-[4-(2-ZA-5-FEA-1H-¥Hf%%-1-R)XKX]L®
BREEY 1 TE6 ALY, KR 2-[4-(2-2E-5-Fa&E-1H-
Rtk 1-R) XX A ARE (TR I)HEFELLSY.
'H-NMR (CDCl,) & 7.43 (2H, d, J=8.2 Hz), 7.27-7.30 (3H, m), 6.98 (1H, d, J=8.8 Hz),
6.82 (1H, dd, J=2.3 Hz, 8.8 Hz), 3.98 (2H, t, J=6.5 Hz), 3.86 (3H, s), 2.99 (2H, t, J=6.5
Hz), 2.77 (2H, q, J=7.6 Hz), 1.33 (3H, t, J=7.6 Hz).
TS5 1-[4-2-RLA)XA]-2-TA-5-FAE-1H-¥ %4
BREES 1 FETHELL, K 2-[4-(2-TA-5-FRI-1H-
Fok-1-R) XA L8 (TR A& H80e5.
'H-NMR (CDCl,) § 7.42 (2H, d, J=8.2 Hz), 7.26-7.33 (3H, m), 6.99 (1H, d, J=8.8 Hz),
6.82 (1H, dd, J=2.5 Hz, 8.8 Hz), 3.86 (3H, s), 3.81 (2H, t, J=7.2 Hz), 3.18 2H, t, J=7.2
Hz), 2.78 (2H, q, J=7.6 Hz), 1.34 (3H, t, J=7.6 Hz).

FH6. 1-[4-2-BEATRE)XE]-2-T R -1H-FHfk=t-5-%
P-4
BREES 1 FESMELL, K1-[4-Q-RTLA)¥KE]-2-T
E-5-FEE-1H-K 5k (F % 5) W E&AFHLEH.
'H-NMR (CDCl,) § 7.42 (2H, d, J=8.4 Hz), 7.27-7.32 (3H, m), 6.98 (1H, d, J=8.8 Hz),

6.82 (1H, dd, =2.3 Hz, 8.8 Hz), 3.87 3H, s), 3.61 (2H, t, J=6.9 Hz), 3.01 (2H, t, J=6.9
Hz), 2.76 (2H, q, J=7.7 Hz), 1.34 (3H, t, J=7.7 Hz).

THT7. 2-[4-(2-LA-5-FEE-IH-Fi%k4-1-B) XX ] Lk

BRERA I THRIMELL, A 1-[4-(2-BREATH) X E]-2-
LA -TH-F fekeb-5- R W& (F % 6) 4l & Ar ML a .

'H-NMR (CDCL,) & 7.39 (2H, d, J=8.2 Hz), 7.26-7.30 (3H, m), 6.99 (1H, d, J=8.7 Hz),

6.82 (1H, dd, J=2.3 Hz, 8.7 Hz), 3.86 (3H, s), 3.07 (2H, t, J=6.9 Hz), 2.84 (2H, t, J=6.9
Hz), 2.77 (2H, q, =7.6 Hz), 1.34 (3H, t, }=7.6 Hz).

Y% 8 5-FAE-2-THE-3-(U-{2-[({[U-PEER)ZERL]
ERSEZIEE IS I T I-E L
BERBEIAES 1 T HRI10ELE, A2-[4-2-TA-5-FAX-1H-
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Foboke-1-R) X R LB (FHR 1) HEFALSH.

'"H-NMR (CDCL,) 8 7.74 (2H, d, 1=8.2 Hz), 7.23-7.34 (7H, m), 6.97 (1H, d, J=8.7 Hz),
6.82 (1H, dd, J=1.8 Hz, 8.7 Hz), 6.67 (1H, br.s), 3.86 (3H, s), 3.57 (2H, t, J=6.4 Hz),
2.92 (2H, t, 6.4 Hz), .75 (2H, q, J=7.6 Hz), 2.40 (3H, 5), 1.31 (3H, t, J=7.6 Hz).
L4 72
5-FAK-2-TA-3-4-2-[({[U-FEXX) BB E]RA} XK
) /AT CEFE)-1H-F %4, Ak
BREAEM 2MELL, K5-FRAE-2-TE-3-(4-(2-[({[(4-
PR L) AT RA) B RAT TR EE) - 1H-R 50Kk (%4
1) &GRS
mp 163-175 °C; 'H-NMR (DMSO-d,) & 7.60 (2H, d, J=7.5 Hz), 7.34-7.41 (4H, m),
7.12-7.18 (3H, m), 6.97 (1H, d, J=8.7 Hz), 6.78 (1H, d, J=8.7 Hz), 3.78 (3H, 5), 2.66-
2.76 (4H, m), 2.50 (2H, br.s), 2.78 (3H, s), 1.22 (3H, t, J=7.6 Hz); IR (KBr) v,,, 3363,
2833, 1596, 1404, 1128, 1085, 1026, 950 cm’".

LA 73
9-[4-(2- T A-5-F AL -1H-X k- 1-R) XX TE @-FX
¥R)BBARATRE
” EREEM 3 HELTEL, K 2-[4-Q-CTE-5-FRE-IH-¥F5H%
-1 -R)ER) LB (EEM 71 TR 4)HEHRALSD.
mp 95-98 °C; MS (ESI) m/z 494 (M + H)"; H-NMR (CDCl,) 3 7.93 (2H, d, J=8.2 Hz),
7.23-7.30 (3H, m), 7.16 (2H, d, J=8.2 Hz), 7.06 (2H, d, J=8.3 Hz), 6.92 (1H, d, J=8.8
Hz), 6.81 (1H, dd, J=2.2 Hz, 8.6 Hz), 4.33 (2H, t, J=6.3 Hz), 3.84 (3H, 5), 2.93 (2H, t,
J=6.3 Hz), 2.68 (2H, q, I=7.5 Hz), 2.37 (34, s), 1.22 (3H, t, J=7.5 Hz); IR (XBr) v,y,,
1743, 1596, 1517, 1487, 1444, 1278, 1159, 1074, 813 cm™.

F 34 T4

- E-6-FRE-1-4-2-[({{@-FEAEXL) AT RAT X
) RET K EL) -1H-F %4

1. 2-[(-FRE2-MEAXKL) XA LE

BBEAES 1 TR IFELYL, R2-R-4-FTREAEXF 4-K
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AFALHBAGHALED.

'H-NMR (CDCl,) 5 9.74 (1H, br.s), 8.18 (1H, d, J=9.5Hz), 7.30 (2H, d, J=8.4 Hz), 7.24
(2H, d, J=8.4 Hz), 6.55 (1H, d, J=2.8 Hz), 6.34 (1H, dd, J=9.5, 2.8 Hz), 3.90 (2H, m),
3.74 (34, s), 2.90 (3H, t, J=6.6 Hz).
FH® 2 2-[Q2-fA-5-FAEXEL)EXX]LE
BRI 8T H2MAELEL, K 2-[(5-FEL-2-MEXBKE)
AEILH (TR DHAE&EFELESY.

'H-NMR (CDCL,) 6 7.09 (2H, d, J=8.4 Hz), 6.80 (2H, d, J=8.4 Hz), 6.76-6.73 (2H, m),
6.54 (1H, dd, J=8.6, 2.8 Hz), 3.81 (2H, t, J=6.6 Hz), 3.71 (3H, s), 2.79 (2H, t, J=6.6
Hz).

FHS3. 2-[4-(2-THh-6-FaA-1H-FH%kt-1-X) XX R
7 B B
BRI 1 TESHELE, R2-[(C-REX-5-PALERAL)
FEILH (TR 2) A8 AHSFALEY.
MS (EI) m/z 352 (M').
F% 4 2-[4-(2-THh-6-FAE-1H-¥(3%-1-H) X X] L%
BERERS 1 TR HMRELE, K 2-[4-(2-TX-6-FARX-1H-
Fobeke-1-R) XX AR 8E (F &K 3) FEFANLEY.
lH-NMR (CDCl) 6 7.63 (1H, d, J=8.8 Hz), 7.45 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3
Hz), 6.89 (1H, dd, J=8.8, 2.6 Hz), 6.56 (1H, d, J=2.6 Hz), 4.00 (2H, t, J?6.6 Hz), 3.75
(3H, s), 3.01 (2H, t, J=6.6 Hz), 2.74 (2H, q, J=7.5 Hz), 1.32 (3H, t, J=7.5 Hz).
P& 5. 2-[4-(2-THA-6-FRE-H-Fik-1-K) XL LA
& Rt
BRLEF 26 FEAMKLYE, K 2-[4-(2-TE-6-FEE-1H-
Robekedk-1-) X AT L8 (F &K ) HE&HFEALEY.
TLC Rf = 0.50 (TH/TBHTE = 1:1).
FH6. 2-[4-(2-CTA-6-FREA-IH-FHFk2d-1-R) XX LK
BREHAS 1 TRIMETE, MK 2-[4-(2-TE-6-FAX-1H-
ok -1-H) X R LA E &AW (F K 5) HEHHANLESH.
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'H-NMR (CDCl,) § 7.65 (1H, d, J=8.8 Hz), 7.41 (2H, d, ]=8.3 Hz), 7.29 (2H, d, J=8.3
Hz), 6.89 (1H, dd, J=8.8, 2.4 Hz), 6.56 (1H, d, J=2.4 Hz), 3.76 (3H, s), 3.09 (2H, t,
J=7.0 Hz), 2.89 (2H, t, J=7.0 Hz), 2.75 (2H, q, J=7.5 Hz), 1.32 (3H, t, J=7.5 Hz).
T’ 7. 2-THA-6-FRE-1-(4-{2-[({[U-FEER) B8]
RAVER) KK TR FR) -1H-E %k
EREAEB 1T HRI0E LY, RA2-[4-(2-ZE-6-FRE-1H-
Rkt~ 1-K) X KA Ol (F % 6) H &AL,
'H-NMR (CDCL,) 8 7.75 (2, d, J=8.2 Hz), 7.62 (1H, d, J=8.7 Hz), 7.35-7.23 (GH, m),
6.89 (1H, dd, J=8.7, 2.5 Hz), 6.66 (1H, m), 6.55 (1H, 4, J=2.5 Hz), 3.72 (3H, s), 3.59-
3.57 (2H, m), 2.93 (2H, t, J=7.0 Hz), 2.73 (2H, q, J=7.6 Hz), 1.29 (3K, t, ]=7.6 Hz).
LB 75
2-LE6-FRE-1-(4-2-[({[@-FEAER) BB AT RA) B
A)BEICEAIER)-1H-%( =k, B3
BREEG 2HELYE, K2-TE-6-FaE-1-(4-{2-[ ({[ (4-
P F I 1 FAERIEFIEE YRS TS IS ELEICT X))
74) ¥ B AR AW .
'H-NMR (DMSO-d,) & 7.59 (2H, d, J=8.3 Hz), 7.50 (1H, d, J=8.8 Hz), 7.41-7.35 (4H,
m), 7.12 (2H, d, J=8.3 Hz), 6.80 (1H, dd, J=8.8, 2.4 Hz), 6.53 (1H, d, J=2.4 Hz), 3.67

(3H, 5), 3.15 (2H, m), 2.73-2.62 (4H, m), 1.19 (3H, t, J=7.7 Hz); IR (KBr) v,,,, 1595,
1516, 1485, 1454, 1400, 1157, 1128, 1086 cm”.

LA T6
S-Z R TFA-2-THE-3-(4-2-[({[@-FAER)#BA] L)
EIR) BRI A) R HE) -1H-% Hf%knd
Y®1L 2-[2-AE-4-CRVAD)EBA]IXR) L8
BREES 1 TRIHELYL, KN2-R-5-ZRFTEAMAER 4-
REXALEH &AL Y.
'H-NMR (CDCL,) & 9.68 (1H, br.s), 8.50 (1H, 5), 7.51 (1H, dd, J=2.2 Hz, 9.2 Hz), 7.33
(2H, d, J=8.2 Hz), 7.19-7.26 (3H, m), 3.92 (2H, t, J=6.3 Hz), 2.92 (2H, t, J=6.3 Hz).

TH2 2-[2-BA4-CRFR)EBRA]XL) 8
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RN 26 FHR 2 ALY, A2-[2-AE-4-(CRAFR)XE
BEAIFE) LS (TR 1DAEFELSH.

'H-NMR (CDCl,) & 7.10-7.16 (3H, m), 6.97 (2H, d, J=8.2 Hz), 6.82 (2H, d, J=8.2 Hz),

3.82 (2H, t, J=6.6 Hz), 2.79 (2H, t, J=6.6 Hz).

T B3, 2-{4-[2-THE-5-(ZRFR)-1H-¥ k= -1-K] XK}
LEAKE

HREEP I TRSHRELEL, R2-[2-fEA4-(CRFPE) XK
RIXRI LB (TR 2) A8 AHEFENLESH.

'H-NMR (CDCL,) & 8.05 (1H, s), 7.42-7.47 (2H, m), 7.27-7.31 (2H, m), 7.13 (2H, d,

=8.4 Hz), 4.39 (2H, t, J=7.0 Hz), 3.08 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 2.36
(2H, q, J=7.6 Hz), 1.36 (3H, t, J=7.6 Hz), 1.14 (3H, 1, =7.6 Hz).

TH 4. 2-{4-[2-TH-5-(ZRFH)-1H-FHfkd-1-H] ¥ K]}
L&
#BEEA 1 FH 6 FALE, K 2-{4-[2-TE-5-(ZAF
E)-1H- ¥ 5ok -1- K1 XK CEA AR E (TR 3) AE&FFEALS Y.
'H-NMR (CDCl,) & 8.05 (1H, s), 7.49 (1H, d, J=8.4 Hz), 7.44 (2H, d, J=8.6 Hz), 7.30
(2H, d, J=8.6 Hz), 7.16 (1H, d, J=8.4 Hz), 4.01 (2H, t, J=6.4 Hz), 3.03 (2H, t, J=6.4
Hz), 2.80 (2H, g, J=7.6 Hz), 1.36 (3H, t, ]=7.6 Hz).
T%5 2-{4-[2-THE-5-(ZRFHA)-1H-Ffkk-1-X] XK}
LEERAD
BRI 26 FERS ALY, K 2-[2-LH-5-(ZRKFH)-1H-
ok -1-RIXR) 28 (FER D AEHRALED.
'H-NMR (CDCL,) §: 8.05 (1H, s), 7.22-7.48 (5H, m), 7.15 (1H, d, J=8.4 Hz), 3.62 (2H,
t, J=6.8 Hz), 3.02 (2H, t, J=6.8 Hz), 2.80 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz).
%6 2-{4-[2-CHA-5-(ZRFHA)-1H-EHfkd-1-K] X L)
18Y:5
mBEas 1 TH 9 HELYL, M 2-{4-[2-CTE-5-(ZRAF
A)-1H-Xk-1-R]I X R} LA E KLY (T &K 5) F &AM E
.
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'H-NMR (CDCl,) § 8.05 (1H, s), 7.44 (3H, d, J=8.8 Hz), 7.29 (2H, d, ]=8.8 Hz), 7.16

(1H, d, J=8.6 Hz), 3.09 (2H, t, J=6.8 Hz), 2.89 (2H, t, ]=6.8 Hz), 2.81 (2H, q, J=7.6

Hz), 1.36 (3H, t, J=7.6 Hz).

TR, -ZRFA-2-ZE-3-4-2-[({[U-FEER) BB L]
RAYERE) REICE) X)) -1H- ¥ k=

BREAP I TERIOMELYL, N2-[2-CLEX-5-(ZAFR)-1H-
Fotkek-1-R1X K} T (T % 6) & A ALLD,

MS (ESI) m/z 533 (M + H); lH-NMR (CDCl,) 6 8.03 (1H, s), 7.80 (2H, d, J=8.2 Hz),

7.73 (2H, d, J=8.2 Hz), 7.38-7.43 (3H, m), 7.26-7.29 (2H, m), 7.13 (1H, d, J=8.4 Hz),

6.70 (1H, brs), 3.57 (2H, t, 6.7 Hz), 2.94 (2H, t, J=6.7 Hz), 2.80 (2H, q, J=7.6 Hz),
2.43 (3H, 5), 1.34 (3H, t, J=7.6 Hz).

EHp| 7T
- RAFTEA-2-ZR-3-(4-2-[({[4-FPEXAL) oA ] &A1)
BAR)RAICHIER)-1H-( k=, A
BEREEH 2 AT L, A 5-ZRFE-2-Z 4%
R CEEPRNCINCEN B S & ) 3 - F UE-F I F IE-F JRNF B 3
) -1H-E Hfoked (44 76) 8 & AR L.
'H-NMR (DMSO0-d,) § 8.02 (1H, s), 7.61-7.66 (4H, m), 7.48-7.51 (1H, m), 7.24-7.28
(3H, m), 7.14 (2H, d, 7.9 Hz), 3.09 (2H, br.s), 12.60-2.83 (4H, m), 2.22 (3H, s), 1.13
(3H, t, J=7.5 Hz).
L 78 |
5-LBA-2-TRA-3-(4-2-[({[U-PHAX L) BB A RA B
A)RAT TR FR) -1H-X ok
TH®1 1-{4-[4-C-ZRLR)XBA]-3-BEAXK) LR
¥ 2-R-5-CBIE AR (0elschlaeger, H.; Schreiber, 0.
Liebigs Ann. Chem., 1961, 641, 81., 2g, 10mmol). 4-fE ¥
AT (1. 64g, 12mmol) 5 NaHCO, (1g, 12mmol) /£ DMF (60mL) ¥
GRS WAE 150°C Tk 3 8. B, FRESHHAK(100mL)
T, MR TE (300nl) FR., HFAMEM 2N NaOH K&E#%& (100mL)
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Fo 2k (100mL) 267, KRG FHE(Na,S0,), ¥4%. stk &%
it, MO/ LBTE(1:1)%B, 532 1.36g (45%) B4,
A& 6 '"H-NMR (CDCl,) 8 9.83 (1H,
br.s), 8.20 (1H, d, J=2.1 Hz), 7.94 (1H, dd, J=2.1 Hz, 9.3 Hz), 7.34 (2H, d, J=8.2 Hz),
7.24 (24, d, J=8.2 Hz), 7.16 (1H, d, ]=9.3 Hz), 3.91 (2H, t, J=6.6 Hz), 2.92 2H, t,
J=6.6 Hz), 2.57 (3H, s).

F% 2 1-3-f4-4-[4-Q-2ACH)FmAIXA}LE
BEREAS 1 THE 4 HELD, KN 1-{4-[4--BX LR XK
R]-3-#EAXRAI BT R DHAEFALSY.
1H-NMR (CDCL,) 8: 7.41 (1H, d, J=2.0 Hz), 7.37 (1H, dd, J=2.0 Hz, 8.2 Hz), 7.11-7.17
(3H, m), 6.94 (2H, d, J=8.2 Hz), 5.72 (1H, br.s), 3.85 (2H, t, J=6.6 Hz), 3.65 (2H, br.s),
2.83 (2H, t, J=6.6 Hz), 2.52 (3H, s).
S’ 3. 2-[4-(5-CEA-2-TE-1H-RH%k=-1-K) ¥ XA
% B B
BREAN 1 FTESHELL, A 1-{3-RE-4-[4-(2-2E LX)
RRAIEL) LR (TR 2) o REBEAH &AL D.
TLC Rf = 0.4 (ZHR/TRTLE = 1:1).
F% 4. 1-{2-CTH-1-[4-Q-FRXTH) FA]-1H-F 45
R} LHEARE
mBLEA 1 TBR6 MELYE, A 2-[4-(5-CBE-2-TE-1H-
¥k 1-R) ERAI LA ARE (F R I)HNELAFANLSH.
'H-NMR (CDCLl,) & 8.39 (1H, d, J=1.2 Hz), 7.89 (1H, dd, J=1.2 Hz, 8.6 Hz), 7.48 (2H,
d, J=7.4 Hz), 7.30 (2H, d, J=7.4 Hz), 7.13 (1H, d, J=8.6 Hz), 4.00 (2H, t, J=6.4 Hz),
3.02 (2H, t, J=6.4 Hz), 2.80 (2H, q, J=7.6 Hz), 2.68 3H, 5), 1.38 (2H, t, J=7.6 Hz).
F %5 1-{1-[4- 2-RKTK) FRX]-2- TA-1H-FHkd-5-4)
7.8
BEREIAN 1 FHRTHELL, K1-{2-CE-1-[4-(2-#XTE)
RA]-1H-R 5ok -5-K) CW (F K 4) H &AL,
IH-NMR (CDCl,) 5 8.40 (1H, d, J=1.2 Hz), 7.90 (1H, dd, J=1 .2 Hz, 8.4 Hz), 7.47 (2H,
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d, J=8.4 Hz), 7.32 (2H, d, J=8.4 Hz), 7.13 (1H, d, J=8.4 Hz), 3.83 (2H, t, ]=7.3 Hz),
3.21 (2H, t, J=7.3 Hz), 2.82 (2H, q, J=7.6 Hz), 2.68 (3H, s), 1.38 (3H, t, J=7.6 Hz).

F% 6. 1-{1-[4-(2-B A LH) X E]-2-TE-1H-¥ ket
-5-X} LM
BEBEES 1 T ERSHATE, A1-{1-[4-(2-RTEX)ELX]-2-
LHE-1H-¥(H%k4-5-X) LM (F % 5) HEFLALED.
'H-NMR (CDCL,) & 8.40 (1H, d, J=1.5 Hz), 7.90 (1H, dd, J=1.5 Hz, 8.6 Hz), 7.46 (2H,
d, J=8.3 Hz), 7.12 (2H, d, J=8.3 Hz), 7.02 (1H, d, J=8.6 Hz), 3.63 (2H, t, J=6.9 Hz),
3.03 (2H, t, J=6.9 Hz), 2.80 (2H, q, J=7.4 Hz), 2.67 (3H, s), 1.37 (3H, t, J=7.4 Hz).
& 7. 1-{1-[4-C-KATH) X 4] -2-TE-1H-F k-5~
Alzm
BERTAEM T FTHRTHELYE, K1-{1-[4-2-BRATH)X
K1-2-THE-1H-¥5%k4-5-A} TR (F K 6) H&HBIULEY.
IH-NMR (CDCl,) 6 8.40 (1H, d, J=1.7 Hz), 7.90 (1H, dd, J=1.7 Hz, 8.6 Hz), 7.43 (2H,
d, J=8.2 Hz), 7.30 (2H, d, J=8.2 Hz), 7.13 (1H, d, ]=8.6 Hz), 3.08 (2H, t, J=6.7 Hz),
2.88 (2H, t, I=6.7 Hz), 2.80 (2H, q, )=7.6 Hz), 2.68 (3H, 5), 1.38 (3H, t, J=7.6 Hz).
F% 8 5-ZmA-2-TE-1-(4-2-[({{U-FEFX) s i]
RETER) RATCHIFER) -1H-F %=
EBEES 1 $% 10 R, K 1-{1-[4-Q-fETH) X
F1-2-TE-1H-35%4-5-K) LR (F R ) RNEHFALED.
MS (ESI) m/z 505 (M + H)*; 'H-NMR CDCL,) 5 8.40 (1H, d, J=1.1 Hz), 7.88 (1H, dd,
J=1.1 Hz, 8.6 Hz), 7.73 (ZH, d, J=8.4 Hz), 7.40 (2H, d, J=8.4 Hz), 7.27-7.31 (4H, m),
7.10 (1H, d, }=8.6 Hz), 6.74 (1H, br.s), 3.59 (2H, t, J=6.9 Hz), 2.95 (2H, t, J=6.9 Hz),
2.80 (2H, q, }=7.6 Hz), 2.67 (3H, s), 2.40 (3H, s), 1.36 (3H, t, J=7.6 Hz).
LA 79
5-BE-2-CA-3-(4-2-[({[4-FRAER) B A REAI X
A)R/ATTA)FR) -1H-F %4, AR
BBEES 2HAEALY, Ro-LBE-2-TE-1-(4-{2-[({[4-
WERE)SEBATRE)BRA) RA])CE)ER) - 1H-F okt (F44]
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78) F & AR AL,
mp 155-160 °C; 'H-NMR (DMSO-d,) & 8.32 (1H, d, J=1.6 Hz), 7.81 (1H, dd, J=1.6 Hz,
8.6 Hz), 7.62 (2H, d, J=8.1 Hz), 7.42 (4&. ), 7.12-7.17 (3H, m), 3.18 (2H, br.s), 2.71-
2.79 (4H, m), 2.63 (3H, s), 2.27 (3H, s), 1.25 3H, t, J=7.4 Hz); IR (XBr) v,,, 3373,
1676, 1604, 1519, 1294, 1130, 1085, 885, 813 cm™".
%34 80
2-L A -5-FHmA-1-(4-2-[({{@-FPEAEXX) AT /L)
B KA TR F ) - 1H-F ik
TH 1 2-{4-[4-(FaBE)2-AE XA XR) L8
¥ 2-8-5-PHs AL X (Kavalek, J.%¥. Collect. Czech.
Chem. Commun, 1971, 36, 209., 2g, 8.5mmol). 4-fREX A &
(1. 4g, 10.2mmol) 5 Na,CO, (1.4g, 12. Tmmol) A L& T8 RA ML
100°C FHeH 16 8. SFEBR L REY, AT (100nl) &%k, K%
Bk, BehsiadkitedEeEsb, ROR/LRTE (1:4) %MK,
4%] 960mg (34%) A= L4H, A&k & H&k:

'H-NMR (CDCL,) & 9.84 (IH, br.s), 8.82
(1H, d, J=2.1 Hz), 7.79 (1H, dd, J=2.1 Hz, 9.1 Hz), 7.36 (2H, d, J=8.4 Hz), 7.22-7.38
(3H, m), 3.94 (2H, br.s), 3.07 (3H, ), 2.93 (2H, t, J=6.6 Hz).

TH 2 2-{4-[2-8E-4-(FHstE) FEATXL) L8
BRI 28T HE2MELEL, M2-{4-[4- (FHEBR)-2-A1
E 92 Y& IRN-ACE SR E-T-3 -2 3
'H-NMR (CDCL,) & 7.31 (1H, s), 7.28 (1H, s), 7.16-7.21 (3H, m), 6.96 (2H, d, J=8.5
Hz), 5.56 (1H, br.s), 3.86 (2H, t, J=6.4 Hz), 3.76 (2H, br.s), 3.03 (3H, s), 2.84 (2H, t,
J=6.4 Hz).

% 3. 2-{4-[2-TH-5-(P#ERL) - 1H-¥K ket —1-A] ¥ 4)
L3 v B B

BBEES 1 RS ELYE, K 2-{4-[2-RE-4- (P& R)
RKEAIXEILH (TR 2) P AHEINEFALEY.
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TLC Rf = 0.8 (=& F/F& = 10:1).
Y% 4. 2-{4-[2-CLE-5-(PHBE) - 1H-F ok -1-K %K)
%
ZBEAE 1 TH 6 ELYE, K 2-{4-[2-TE-5-(Fak
K)-1H-R5kd-1-R1E R} CEAARE (% 3) HEFALEH.
'"H-NMR (CDCl,) & 8.38 (1H, d, J=1.4 Hz), 7.77 (1H, dd, J=1.4 Hz, 8.6 Hz), 7.50 (2H,
d, J=8.4 Hz), 7.24-7.32 (2H, m), 7.22 (1H, d, J=8.6 Hz), 4.01 (t, J=6.6 Hz), 3.08 (3H, s),
3.02 (2H, t, J=6.6 Hz), 2.82 (2H, q, J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz).
Y& 5. 1-[4-Q-RTA) FA]-2-2K-5-(FHBL) - 1H-¥5F
kot
BRIERA 1 TE T AL, KN 2-{4-[2-TLE-5-(FHB8
A)-1H-F ek~ 1-R]1 XK ) T8 (T & ) f &4 aLeD.
"H-NMR (CDCL,) & 8.38 (1H, d, J=1.6 Hz), 7.78 (1H, d, J=1.6 Hz, 8.6 Hz), 7.49 (2H, d,
J=8.1 Hz), 7.32 (2H, d, J=8.1 Hz), 7.23 (1H, d, ]=8.6 Hz), 3.84 (2H, t, }=6.9 Hz), 3.22
(2H, t,J=6.9 Hz), 3.08 (3H, s), 2.82 (2H, q, J=7.5 Hz), 1.38 (3H, t, J=7.5 Hz).
FH6. 1-[4-2-B&ATHE)XA]-2-TE-1H-FHfk=e-5-%
973K,
BREFEN 1 THESHALE, M 1-[4-C-KRTHA)XEL]-2-C
A-5-(FaBeih) -1H-X jfok =k (F % 5) H A EL &4
'"H-NMR (CDCl,) 5 8.38 (1H, d, J=1.5 Hz), 7.78 (1H, dd, J=1.5 Hz, 8.6 Hz), 7.49 (2H,
d, J=8.4 Hz), 7.32 (24, d, J=8.4 Hz), 7.21 (1H, d, J=8.6 Hz), 3.64 (2H, t, J=6.9 Hz),
3.08 (3H, s), 3.03 (2H, t, J=6.9 Hz), 2.83 (2H, q,J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz).
T’ 2-{4-[2-TK-5- (FasbL) - 1H-E5Fokd-1- K] X )
18Y::3
wREaES 37T FHE T HELL, K 1-[4-C-2&ETLH)X
A]-2-TE-1H-F 50k -5- R FEA (F % 6) F & A LE4.
'H-NMR (CDCl,) § 8.38 (1H, d, J=1.7 Hz), 7.77 (1H, dd, J=1.7 Hz, 8.6 Hz), 7.46 (2H,
d, J=8.4 Hz), 7.21-7.30 (3H, m), 3.03-3.08 (5H, m), 2.89 (2H, t, J=6.7 Hz), 2.82 (2H, q,
J=7.6 Hz), 1.37 (3H, t, ]=7.6 Hz).

207



01819285. 8 oW B 5E184/4091

T8 2-CHE-5-(FAKL)-1-(4-{2-T({[@-FELER) &8
EIEABA) RAICEER)-1H-E 5wk
BREES 1 TE 10 FELE, K 2-{4-[2-0A-5-(F#&
R)-IH-F k- 1-RIX R 2 (FR ) A EFE808P.
'H-NMR (CDCL,) 6 8.37 (1H, d, J=1.6 Hz), 7.75 (1H, dd, J=1.6 Hz, 8.6 Hz), 7.74 (2H,
d, J=8.4 Hz)? 7.43 (2H, d, J=8.2 Hz), 7.27-7.32 (4H, m), 7.18 (1H, d, J=8.6 Hz), 6.70
(1H, br.s), 3.59 (2H, t, J=6.8 Hz), 3.08 (3H, s), 2.96 (2H, t. J=6.8 Hz), 2.82 (2H, q,
J=7.6 Hz), 2.41 (3H, s), 1.35 (41, t, J=7.6 Hz).
64 81
2-H-5-(Fas i) -3-(4-2-[({[U-PRAER) S A AKX}
BE)RAICAIER) 11Kk, A
R EEH 2 KHETL, M 2-T EK-5-(F & B
B)-1-G-2-T(H{{U-FEAX R BB AR A B /AT TR X
) -1H-E ek e (364 80) 4] & AR ALL .
mp 171-178 °C; "H-NMR (DMSO-d,) 6 8.08 (1H, br.s), 7.51-7.62 (34, m), 7.32 (4H, s),
7.16 (1H, d, J=8.6 Hz), 7.03 (2H, d, J=7.3 Hz), 3.09-3.25 (7H, m), 2.63-2.66 (2H, m),
2.16 (3H, s), 1.13 (3H, t, J=7.3 Hz); IR (KBr) v,,,, 3386, 1604, 1519, 1396, 1299, 1128,
1085, 962, 887 cm™.
%34 82
H-RA-2-TE-1-4-{2-[({[4-FRFER)BBE]RE ER)
KATCAYFER) -1H-% ok
F% 1. 2-[4-RA-2-MAEBEL ERA]LE
BREES 1 TEIHAEALYE, M4--3-AEF P 4-2E4X
R UBH &AL,
'H-NMR (CDCL,) & 9.80 (1H, br.s), 8.54 (1H, d, J=2.0 Hz), 7.50 (1H, dd, J=9.1, 2.0

Hz), 7.36 (2H, d, J=8.4Hz), 7.23 (2H, d, J=8.4 Hz), 7.16 (1H, d, }=9.1 Hz), 3.94-3.9]
(2H, m), 2.93 (2H, t, J=6.6 Hz), 1.81 (1H, m).

FE2 2-[QC-RE4-fEXERL) XE]LE
BRBEES 28 K 2 ALY, M 2-[U-FAE-2-HEEBERL)
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Ao (FRDHNEFELESY. ‘
'H-NMR (CDCL,) & 7.18-7.10 (3H, m), 7.01-6.95 (4H, m), 6.09 (1H, m), 3.97 (2H,
br.s), 3.83-3.82 (2H, m), 2.83 (2H, t, J=6.8 Hz), 2.31 (1H, m)
T3 2-[4-(5-RA-2-LE-1H-(f%=-1- ) XXX A
B B
BRIEN 1 THESHALE, R2-[QC-RE4-REXBRL) X
AL (TR 2D HEHALESYH.
MS (EI) m/z 347 (M).
T % 4. 2-[4-G-RE-2-TA-1H-F K- 1-R) XX L&
BREEA 1 FE6MRELEL, K 2-[4-G-REA-2-TE-1H-%X
Fokeb-1-H) XX A RBRE (T % 3) W& ELsH.
'H-NMR (CDCL) & 8.09 (1H, s), 7.50-7.43 (3H, m), 7.32-7.28 (2H, m), 7.15 (1H, d,

J=8.2 Hz), 4.00 (2H, q, H=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 2.81 (2H, t, J=7.6 Hz), 1.37
(3H, t, J=7.6 Hz).

F% S5 2-[4-G-HA-2-TEA-1H-¥4%kd-1-K) X R K &
} R |

#BLEH 26 FH 5 ELYL, MK 2-[4-(5-RE-2-THE-1H-
k- 1-R) XK L8 (F R D REFANLEY.

TLC Rf = 0.83 (=& Fi/¥& = 10:1).

FB 6. 2-[4-(5-RA-2-TH-1H-Fihkek-1-F) ¥R T8

HRLESA 1 TR IKAETE, K 2-[4-G-RA-2-TE-1H-%X
Hokek-1-K) XX A & 8AW (T 5) HE&HALED.

'"H-NMR (CDCl,) 5 8.09 (1H, s), 7.47-7.42 (3H, m), 7.29-7.26 (2H, m), 7.15 (1H, d,

J=8.4 Hz), 3.09 (2H, t, J=6.8 Hz), 2.91 (2H, t, J=6.8 Hz), 2.81 (2H, q, J=7.6 Hz), 1.37

(3H, t, }=7.6 Hz).

T®’ 7. 5-8A-2-CE-1-(4-2-[({{U-FHAER)HEBEATR
AYER) BAI A XL -1H-F %=

EREAES 1 TE 10 AR LE, K 2-[4-G-RE-2-THA-1H-
Foekek-1-K) XK O (T % 6) H &AM EY.
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'H-NMR (CDCl,) 8 8.05 (1H, d, J=0.9 Hz), 7.75 (2H, d, J=8.4 Hz), 7.43-7.40 (3H, m),
7.30-7.26 (4H, m), 7.12 (1H, d, J=8.4 Hz), 6.74 (1H, m), 3.60-3.58 (2H, m), 2.96 (2H, t,
J=7.0 Hz), 2.81 (2H, q, J=7.5 Hz), 2.41 (3H, s5), 1.34 (3H, t, J=7.5 Hz).
F 34 83
- A-2-ZE-1-(4-2-[({[@-PAXR) oA ] RA B E)
RAILEAYER) -1H-% %4, Ak
BRE&ES 2 ELYE, Mo-RE-2-CE-1-U-{2-[({[(4-¥F
AX VLI aE)125) 84 A FR) - 1H-F %k (&S
82) H &4 A S .
'H-NMR (DMSO-d,) & 8.19 (1H, d, J=1.5 Hz), 7.59 (2H, d, J=7.9 Hz), 7.54 (1H, dd,
J=8.4, 1.5 Hz), 7.41 (4H, s), 7.23 (1H, d, }=8.4 Hz), 7.11 (2H, d, J=7.9 Hz), 3.14 (2H,
m), 2.78-2.70 (4H, m), 2.26 (3H, s), 1,24 (3H, t, J=7.4 Hz).
E P 84
- E-1-(4-{2-[({[@-FPEEL) o A] RAI EE) KA] T
AR -1H-F R -5- TV Boiik
$® 1. 2-CA-1-[4- -4 X)) FE]-1H-F 5k 4-5-F &
13
# 2-[4- (G-RAE-2-Z A -1H-Kbokmk-1-4%) X K] L8 (&)
82 % 4, 200mg, 0.68mmol). DMSO (0.06 mL, O. 82mmol) 5 ¥
8 (10nL) ¢ &4 # A 30%d 84 &K% #& (0. 12nL, 1.0mmol) #v
0. 2MNaOH K% (0.06mL). ¥RAHE 50°C THH#I 4 MW, RE4A
I, HRABEAK(GOnL) F, A LK CE (100nL) FR. FAMER
ONNaOH K &% (50mL) =3k (50mL) %, &) T (Na,S0.), K%,

BRI A LESY, HEE K
'H-NMR (CDCL) § 8.23 (1H, d, J=1.1 Hz), 7.96 (1H, br.s), 7.76 (1H, dd,

J=1.1 Hz, 8.4 Hz), 7.42-7.51 (4H, m), 7.25 (1H, br.s), 7.09 (1H, d, J=8.4 Hz), 3.70 (2H,
t, J=6.6 Hz), 2.85 (2H, t, J=6.9 Hz), 2.76 (2H, q, ]=7.4 Hz), 1.24 (3H, t, ]=7.4 Ha).

S 2. 1-[4-(2-RTK) ¥ K ]1-2- TA-1H-F % 4-5- T Bk
BREAS I TERTHELE, h2-0E-1-[4-(2-BE TR X
A 1-1H-¥ ok -5-F Bk (F % 1) B &840 H.
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'H-NMR (CDCL) & 8.17 (1H, 4, J=1.7 Hz), 7.79 (1H, dd, J=1.7 Hz, 8.5 Hz), 7.46 (2H,
d, J=8.3 Hz), 7.33 (2H, d, J=8.3 Hz), 7.15 (1H, d, J=8.5 Hz), 3.83 (2H, {, J=7.0 Hz),
321 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz).

TH3. 1-[4-2-BKACH) FA]-2- A -1H-¥f%k4-5-F
o B
BRELEN 1 FRSMELYE, K 1-[4-2-KTH)¥xH4]-2-2
A -1H- K okek—5- P 8Ll (F % 2) H & AR5 4029,
lH-NMR (CDCl,) 6 8.17 (1H, d, J=1.5 Hz), 7.78 (1H, dd, J=1.5 Hz, 8.4 Hz), 7.46 (2H,
d, J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz), 7.13 (1H, d, J=8.4 Hz), 3.62 (2H, t, J=6.8 Hz),
3.03 (2H, t, J=6.8 Hz), 2.81 (2H, q, J=7.5 Hz), 1.36 (3H, t, ]=7.5 Hz).
T; 4. 1-[4-Q-BATE) X E]-2-TH-1H-X ok -5- 7’k
B
BRBEEN 1 TRIMNELL, K1-[Q-BEATH)EL]-2-
- 1H-R bk -5- P 8l (5 % 3) H &AL 4%,
'H—NMR (CDCI,) 6 8.21 (1H, d, J=1.5 Hz), 7.79 (1H, dd, J=1.5 Hz, 8.4 Hz), 7.43 (2H,
d, J=8.2 Hz), 7.28-7.31 (2H, m), 7.13 (1H, d, }J=8.4 Hz), 3.05 (2H, t, J=6.7 Hz), 2.88
(2H, t, J=6.7 Hz), 2.81 (2H, q, J=7.6 Hz), 1.35 (3H, t, J=7.6 Hz).
YR 5. 2-LE-1-(4-2-[({[4-PEARR) Bat AR A ZA)
KATCHRYER) -1H-%E ok -5- FBb I
BRIES 1 TR I0MELL, K1-[4-C-RETH) X 4]-2-
ZE-1H-35F ok ek -5- T Bolik (5 % 4) W 44744
MS (ESI) m/z 506 (M + H)*; 'H-NMR (CD,0D) & 8.13 (1H, s), 7.65-7.73 (3H, m),
7.32 (2H, d, J=8.2 Hz), 7.16-7.21 (4H, m), 7.00 (1H, d, J=8.6 Hz), 3.31 (2H, t, J=6.9
Hz), 2.75 (2H, t, J=6.9 Hz), 2.69 (2H, q, J=7.6 Hz), 2.21 (3H, s), 1.48 (3H, t, J=7.6 Hz).
5% 74 85
6-AAE-2-TEA-1-4-2-[({[U-FPEAXX)#m A8 A} B L)
KATTRYF ) -1H-¥ ok |
B 3-[4-(2-FA ) XA ]-4-AE ¥ 1
HBEES 1 FERIHRELL, K 3-R2-4-AEFH (Tsuji, K
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Chem. Pharm. Bull. 1992, 40, 2399)f 4-RE XA &4 &4M
e,
MS (EI) m/z 383 (M").
F%® 2 3-[4-Q2-RCA) FEA]-4-MEX K
EBERA I TRTHELL, A3-[4-(2-FXTH) XmKi]-4-
P I ACE BIE E¥3 Ty
'H-NMR (CDCl,) & 9.46 (1H, br.s), 8.29 (1H, d, J=8.8 Hz), 7.42 (1H, d, J=1.7 Hz),
7.35(2H, d, J=8.3 Hz), 7.22 (2H, d, J=8.3 Hz), 6.97 (1H, dd, J=8.8, 1.7 Hz), 3.77 (2H,
t,J=7.2 Hz), 3.13 (2H, t, J=7.2 Hz).

FHE 3. 4-RA-3-[4-C-RCA)XBE]IFTH
EBEES 1 THEARELYE, K 3-[4-Q2-RTHE)XEi]-4-
AIEF R (T B 2) Fl &AL ed.
MS (EI) m/z 383 (M).
FH 4 1-[4-C-RCHE) FH]-2-TE-1H-F k46—
BREL&ES 1 THESHAELY, A4-RE-3-[4-C2-RTH) Xk
BRI ACZ FIECTT- % RES -5 Tiay B
MS (EI) m/z 309 (M*); H-NMR (CDCL,) & 7.82 (1H, d, J=8.6 Hz), 7.53 (1H, dd, J=8.6,
2.0 Hz), 7.48 (2H, d, J=8.3 Hz), 7.42 (1H, d, J=2.0 Hz), 7.31 (2H, d, J=8.3 Hz), 3.84
(2H, , 1=7.0 Hz), 3.21 (2H, t, J=7.0 Hz), 2.82 (2H, q, ]=7.4 Hz), 1.39 (3H, t, ]=7.4 Hz).
F&S5. 2-[4-(6-FA-2-TA-IH-EH%k4-1-H) XK LK 2
A
BREAS | YR8 HELYL, K 1-[4-(2-RZA)X4]1-2-T
A-1H-E 5ok —6- ik (F % 4) #4464,
MS (EI) m/z 316 (M"); H-NMR (CDCl,) & 7.83 (1H, d, J=8.4 Hz), 7.54 (1H, dd, }=8.4,

2.0 Hz), 7.50 (2H, d, J=8.3 Hz), 7.40 (1H, d, J=2.0 Hz), 7.30 (2H, d, J=8.3 Hz), 3.64
(2H, t, J=6.5 Hz), 3.04 (2H, t, }=6.5 Hz), 2.83 (2H, q, J=7.3 Hz), 1.37 (3H, t, J=7.3 Ha).

T8 6. 2-[4-(6-FA-2-TE-1H-¥Hfoked-1-X) XA LR
EBIEM 1 TR IELE, M2-[4-(6-fA-2-ZH-1H-%
Frekmk-1-K)FE R LK B &AW (F % 5) HEIFELLSY.
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v'H-NMR (DMSO-d,) & 8.11 (2H, br.s), 7.87 (1H, d, J=8.4 Hz), 7.64 (1H, dd, }=8.4, 2.0
Hz), 7.60-7.53 (5H, m), 3.20-3.02 (4H, m), 2.79 (2H, q, }=7.4 Hz), 1.28 (3H, t, J=7.4
Hz).
F% 7. 6-REA-2-THE-1-U-2-[({{U-PEEL) RBEI R
EYEE) RATTEIERR) - 1H-Ejfkd
BBEEA 1 T% 10 R LE, K 2-[4-(6-RHE-2-TE-1H-
Fofekek-1-2L) X K] TE (F % 6) #H &AL e,
'"H-NMR (CDCl1,) 8 7.83 (1H, d, J=8.4 Hz), 7.74 (2H, d, J=8.4 Hz), 7.53 (1H, dd, J=8.4,
1.5 Hz), 7.43 (2H, d, J=8.4 Hz), 7.39 (1H, d, J=1.5 Hz), 7.33 (2H, d, J=8.4 Hz), 7.29

(2H, d, J=8.4 Hz), 6.75 (1H, br.s), 3.65-3.54 (2H, m), 2.97 (2H, t, J=7.0 Hz), 2.82 (2H,
q,J=7.5 Hz), 2.42 (3H, s), 1.37 (3H, t, J=7.5 Hz).

L34 86

2-TA-1-U-2-T{[@-PEAEXR)SEBAIRAI BR &L T
A} EIE) -1H-F R -6-F Btk

B 6-RAE-2-TH-1-(4-(2-[({[T@-FPEEE) se A ] RA T K
R)RAITAYER)-1H-K =k (%4 85, 162mg, 0.33mmol)
& 2-FHA-2-%8 (10mL) E &k A K KOH (66mg, 1.0mmol). AT
BRAOVEDGABE T A S IH. REEMNE, AERSHE K
Wiz (50mL) 53 ak 342 # ik (50ml) Z M 28, 4B A PR, LKA
— &% (50nL) £, &5 AhAa, A &K (50mL) %k, T3 (Na,S0.)
%, BAEYEBAMNLBRLEYTELS, 535 105ng (63%) 444
¥, AGEHEMAK: 'HNMR (CDCL) & 779 (2H, 4,

J=8.4 Hz), 7.75 (1H, d, J=8.8 Hz), 7.71-7.63 (2H, m), 7.35-7.25 (4H, m), 7.16 (2H, 4,

J=8.4 Hz), 6.75 (2H, br.s), 6.55 (1H, br.s), 3.54 (2H, t, }=6.4 Hz), 2.88 (2H, t, J=6.4
Hz), 2.79 (2H, q, 1=7.5 Hz), 2.40 (3H, 5), 1.34 (3H, 1, J=7.5 Hz).

x4 87
5-[(|THRERA)HBE]-2-CEA-1-U-2-T({[U-FREXX) 5

BEAIERIZA)AATCAYER) - 1H-E %
FH1. N-(RRTRE)-4-E-3-AELAX5HBE
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EERT, L3004 E0R T (5. 1g, TOmmol) 6 =&
%% (200mL) & 5% % fw 4~ R -3-A5 R F 5B A (17. 9g, T0mmol) &5 = &,
Fh (100nl) K&k, REHFRERABREH 2 M. RS RSBEA
K (100mL) ¥, £ HAHM, 2KMALKRCE (100nL) FR., &FA
MERE, MK (GOnL)fe ik (20mL) 2%, FHE (Na,S0.), kX%, &
%) 21. 3g (quant. ) #FM4%, # % & Bl4k:'H.NMR (CDCL) 5 8.38 (1H, d,
J=2.0 Hz), 8.02 (1H, dd, J=2.0, 8.6 Hz), 7.70 (1H, d, J=8.6 Hz), 4.95 (1H, br.s), 1.28 (94, s).

TH2 N-(R®THE)-4-[4--FRALR)XBR]-3-MEAX 58
Jiz

BERERD 1 FBRIMELTYL, AN-(RTE)4-R-3-MHEX#H
i (T & DA 4-8EA XL LHEHEHFALES.

MS (EI) m/z 393 (M"); 'H-NMR (CDCL,) & 9.76 (1H, br.s), 8.75 (1H, d, J=2.0 Hz),

7.74 (1H, dd, J=2.0, 8.5 Hz), 7.35 (2H, d, J=8.3 Hz), 7.24 (2H, d, J]=8.3 Hz), 7.17 (1H,

d, J=8.5 Hz), 4.42 (1H, br.s), 3.97-3.88 (2H, m), 2.94 (2H, t, J=7.0 Hz), 1.27 (94, s).
Y;3. N-(RTHE)-4-[4-C-RTA) Kl A ]-3- A K BBl
BREAES 1 FRTHAEALE, AN-(RTH)-4-[4-(2-%T

F) B ]-3-m X E ksl GF % 2) $ &4 Mo,
MS (EI) m/z 411 (M*); 'H-NMR (CDCL;) § 9.77 (1H, br.s), 8.77 (1H, d, }=2.0 Hz),

7.77 (1H,-dd, J=2.0, 8.4 Hz), 7.34 (2H, d, J=8.3 Hz), 7.25 (2H, d, ]=8.3 Hz), 7.18 (1H,
d, J=8.4 Hz), 4.46 (1H, br.s), 3.76 (2H, t, J=6.8 Hz), 3.13 (2H, t, J=6.8 Hz), 1.28 (9H, ).

FH A -REA-N-(RTH)-4-[4-2-8H) XA XsE
BRIERM 1 FTHEAFELL, MAN-(&TH)-4-[4-2-8 1)
R ]-3-AA X (T % 3)HEEALE Y.

'H-NMR (CDCL,) § 7.31 (1H, d, J=2.0 Hz), 7.26 (1H, dd, J=2.0, 8.3 Hz), 7.15 (1H, d,
J=8.3 Hz), 7.14 (2H, d, J=8.4 Hz), 6.89 (2H, d, J=8.4 Hz), 5.49 (1H, brss), 4.64 (1H,
br.s), 3.77 (2H, br.s), 3.69 (2H, t, 1=7.4 Hz), 3.02 (2H, t, ]=7.4 Hz), 1.24 (9H, 5).

TS N-(RTHE)-1-[4-C-RTE-¥E]-2-TE-1H-¥X 4%
w5 — 5% Bt b
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BERLEN 1 TESHELTE, A3-RE-N-(&TH)-4-[4-(2-
KR XA ER8E (TR AP ARI SGHFEALLSY.
MS (EI) m/z 419 (M*); 'H-NMR (CDCl,) 3 8.34 (1H, d, J=2.0 Hz), 7.74 (1H, dd, J=2.0,
8.3 Hz), 7.47 (2H, d, J=8.6 Hz), 7.33 (2H, d, }=8.6 Hz), 7.16 (1H, d, J=8.3 Hz), 4.62
(1H, br.s), 3.83 (21, t, J=7.0 Hz), 3.21 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.4 Hz), 1.39
(3H, t, J=7.4 Hz) 1.24 (9H, s). _
T%6 1-[4-2-BRACH)FRA]I-N-(®TE)-2-TE-1H-¥
FF ok b -5 A% BE B
BREES 1 FRSHALE, AN-(RTH)-1-[4-2-R T ¥k~
¥ A]-2-TH-1H-(H%-5- 8tk (F K 5) # &RALEY.
MS (EI) m/z 426 (M*); H-NMR (CDCl,) & 8.33 (1H, d, J=2.0 Hz), 7.73 (1H, dd, J=2.0,
8.4 Hz), 7.48 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 7.14 (1H, d, J=8.4 Hz), 4.47

(1H, br.s), 3.62 (24, t, ]=7.0 Hz), 3.03 (2, t, ]=7.0 Hz), 2.82 (2H, q, J=7.2 Hz), 1.38
(3H, t, J=7.2 Hz) 1.24 (9H, s).

T 7. 1-[4-Q-KRETHK) FA]-N-(RTH)-2-TEA-1H-%5
skod 55 Bk

BERE&EN 1 FH 9 ELL, K 1-[4-Q-2&ATHE)X
A ]-N- (R TH)-2- LE-1H-F Ik -5-8 Bl (3 %K 6) ¥ &4
&4,

'H-NMR (CDCL,) & 8.34 (1H, d, J=1.9 Hz), 7.74 (1H, dd, }=1.9, 8.3 Hz), 7.44 (2H, 4,
J=8.4 Hz), 7.28 (2H, d, ]=8.4 Hz), 7.15 (1H, d, J=8.3 Hz), 4.88 (1H, br.s), 3.09 (2H, t,
J=7.0 Hz), 2.95 (2H, t, J=7.0 Hz), 2.83 (2H, q, J=7.4 Hz), 1.37 (3H, t, J=7.4 Hz) 1.23
(94, s).
% 8. 5-[(®RTHERL)#HBEA]-2-CE-1-(4-2-[({[(4-F X
¥R)HBAIRA)BA) KA AR -1H-X )%=
BEREAEA 1 T 10 FETE, A 1-[4-Q-&ETH)X
E]-N-(@TH)-2-CE-1H-¥R 5%k -5k (F &R 7) 4 &484L

&%, MS (ESI) m/z 598 (M + H)'; 'H-NMR (CDCL,) & 8.32 (1H, d, J=1.3 Hz), 7.77-7.69
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(3H, m), 7.41(2H, d, J=8.3 Hz), 7.33-7.25 (4H, m), 7.11 (1H, d, J=8.6 Hz), 6.65 (1H,
br.s), 4.59 (1H, s), 3.63-3.53 (2H, m), 2.95 (2H, t, J=7.0 Hz), 2.80 (2H, g, J=7.6 Hz),
2.41 (3H, s), 1.36 (3H, t, J=7.6 Hz) 1.23 (9H, s).
5 34 88
5-(RASMA)-2-TE-1-4-2-[({{U-FEXRL)BBEA] &
EYBE)RATCE)FE)-1H-F %k
# 5-[(MTERL)SMmA]2-2E-1-4-(2-[({[(4-FEXRL)
FHAIRAIZER)RAT TR X E)-1IH-F 5% (£&H 87,
330mg, 0.55mmol) &5 = £ Z & (10mL) %% f£ 80°C F ik 2 Jouf. K
BRAY, ReWEIaRtk&k & #E4dk, AR PR/ FE(10:1)%
e, 5% 215mg (73%) AxAAL4-%:
MS (ESI) m/z 542 (M + H)*; 'H-NMR (CDCl,) &
8.32 (1H, d, J=1.3 Hz), 7.77-7.69 (3H, m), 7.41(2H, d, J=8.3 Hz), 7.33-7.25 (4H, m),

7.11 (1H, d, J=8.6 Hz), 6.65 (1H, br.s), 4.59 (1H, s), 3.63-3.53 (2H, m), 2.95 (2H, t,
J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 2.41 (3H, s), 1.36 (3H, t, J=7.6 Hz) 1.23 (9H, s).

% 74 89
2-LE-1-2-T(H{[@-FPEFXR)BBAIRAIZR)AA]T
K} -5-[(Paagt) KRE]-1H-F %%
FB 1. 2-[4-2, 4——mEXBRX)XL]ILE
BRBEES 1 TR IHELTE, K2-8-1,5-—AhEP 4-RE
A TEHE ALY,
'"H-NMR (CDCl,) § 9.95 (1H, s), 9.18 (1H, d, ]=2.4 Hz), 8.16 (1H, dd, ]=2.7, 9.7 Hz),
7.39 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.1 Hz), 7.16 (1H, d, J=9.5 Hz), 3.93 (2H, dt,
J=5.7, 6.2 Hz), 2.94 (2H, t, J=6.8 Hz), 1.50 (1H, t, J=5.7 Hz).
TH2 2-[4-QQ-KRE4-AEAFXERE)XK]ILE
BBEAES A0 T HE2MELE, K2-[4-(2,4=mEFEI X
A1o® (F & 1) HNEFHANLES.
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"H-NMR (CDCl,) 6 7.73-7.67 (2H, m), 7.22 (2H, d, J=8.3 Hz), 7.11 (1H, d, J=9.3 Hz),
7.04 (2H, d, J=8.3 Hz), 5.80 (1H, s), 3.88 (2H, dt, J=5.7, 6.0 Hz), 3.69 (2H, br.s), 2.87
(2H, t, J=6.4 Hz), 1.48 (1H, br).
S %3 2-[4-(2-CA-5-ME-1H-Fh%k-1-K) X X2 H %K
R &
BmREES 1 FHES AR LTE, K2-[4-Q-RE-4-AEFRKL)
A LH (TR 2D AABARNEFELESD.
lH-NMR (CDCL,) & 8.68 (1H, d, J=2.2 Hz), 8.13 (1H, dd, J=2.2, 9.0 Hz), 7.48 (2R, d,
=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 7.13 (1H, 4, }=8.97 Hz), 4.39 (2H, t, J=6.8 Hz), 3.09
(2H, t, J=7.0 H2), 2.81 (2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.38 3H, t, J=7.5
Hz), 1.15 (3H, q, J=7.5 Hz).

F % 4. 2-[4-(-EE-2-THA-1H-¥f%=-1-R)-¥XHK]TE
% B

EERT, afHF6 2-[4- - E-5-AE-1H-Ffked-1-
B)FRAI A RBE (F %3, 1.12g, 3. 0nnol) ¥ & /K (v/v, 2:1,
15mL) ¥ & A 404 (80mg, 1. 5mmol) F24k#r (840mg, 15mmol). ¥
RAOVADABRE T 4 bny, @id cHEdE, RERR FEL
WE TR PR (200mL), KRG FIE MgS0). BEEM, 3 0.84g

(83%) 475, AKX & |
H-NMR (CDCl,) 8 7.41 (2H, d, J=8.3

Hz), 7.29 (2H, d, J=8.6 Hz), 7.10 (1H, d, J=1.8 Hz), 6.89 (1H, d, J=8.4 Hz), 6.63 (iH,
dd, J=2.2, 8.4 Hz), 4.37 (2H, t, J=7.0 Hz), 3.05 82H, t, J=7.1 Hz), 2.79 (2H, q, J=7.5
Hz), 2.35 (2H, q, J=7.5 Hz), 1.33 (3H, t, J=7.50 Hz), 1.14 (34, t, J=7.7 Hz).

% 5. 2-(4-{2-TE-5-[ (FP#8RE) KA ]-1H-XHokk-1-4)
X)) LA ARE

EEBT, Al#EEY 2-[4-G-84A-2-TE-1H-X jfknd-1-
RY¥FRAI A RESR (F% 4, 1.18g, 3.50mmol) # =K F i (20mL)
Wik MNP AR R (0. 40mL, 5. 25mmol) ##9k% (0. 42mL, 5. 25mmol).
B 6 IHE, HRESBEN 10947 HRAKER (100nl) F, ALRT
A5 (100mL) FIR., K4 KEMNIaf B AMNKER (100nl) 8 Eah,
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A& LE(0onl) £, SFAMERK, AHEK(100ul) &, F

8 (MgS0,), k4, 723 1.28g (88%)iFMiL&Hh, AHHB &2
lH—NMR (CDCl,) 6 847 (1H, s), 7.66 (1H, d, J=1.7

Hz), 7.50 (2H, d, J=8.4 Hz), 7.42 (1H, dd, J=2.0, 8.8 Hz), 7.41 (2H, d, J=8.4 Hz), 7.09
(1H, d, J=8.8 Hz), 4.39 (2H, t, J=7.0 Hz), 3.09 (2H, t, J=6.8 Hz), 3.00 (2H, q, J=7.7
Hz), 2.36 (21, q, J=7.7 Hz), 1.42 (341, t, J=7.7 Hz), 1.15 (3H, t, J=7.5 Hz).
F% 6. 2-0A-1-[4--2ATA) KA -1H-FH%k4-5-%)
Y7 5% Bk
BREAN1FEHELYE, K 2-4-(2-LE-5-[(PHEE)
AA]-1H-£4%d-1-A1 2 X)) A A& (TR 5)H&AELS
.
"H-NMR (CDCL,) 8 7.63 (1H, d, J=1.8 Hz), 7.46 (2H, d, J=8.2 Hz), 7.29 (2H, d, ]=8.4
Hz), 7.18 (1H, dd, J=2.1, 8.6 Hz), 7.07 (1H, d, J=8.6 Hz), 6.68 (1H, br), 3.99 (2H, t,
J=6.4 Hz), 3.01 (2H, t, J=6.8 Hz), 2.98 (3H, s), 2.79 (2H, q, J=7.4 Hz), 1.35 3H, t,
=7.6 Hz).
F BT, N-{1-[4- -8 H) X A]-2- T K- 1H-¥ sk -5-%)
Y 7% B
BRIEN 1 FETHELE, K2-2E-1-[4-2-BEZH) X
A]-1H-KHFokek-5-4) FHEE (F % 6) H &7 RLED.
’ 'H-NMR (CDCl,) é 7.74-6.85 (7TH, m), 3.83 (2H, t, J=7.1 Hz), 3.21 (2H, t, J=7.1 Hz),
2.98 (3H, s), 2.85 (2H, g, J=7.5 Hz), 1.38 (3H, 1, J=7.5 Hz).

F% 8 N-{1-[4-(2-BEXTE)XA]-2-LE-1H-F %=

—-5-3} VB Btk
BREEs 1 FESHALE, AN-{1-[4-(2-R T H) Fi]-2-
LA -TH-% kb —5-4) Faimi (TR 7 H&HALEH.

'HNMR (CDCL) & 7.64 (1H, br), 7.45 (2H, d, J=8.3 Hz), 7.31 (2H, d, ]=8.1 Hz), 7.19
(1H, dd, J=1.8, 8.8 Hz), 7.07 (1H, d, }=8.4 Hz), 6.81 (1H, 5), 3.62 (2H, t, }=6.8 Hz),

3.02 (2H, t, J=7.0 Hz), 2.98 (3H, s),2.79 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz).
F%® 9. N-{1-[4-Q-RATH) X E]-6-R2-TH-1H-FIH%
g —5- 3k | AR BRI
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wREAES 1 FH 9 MRELL, AN-{1-[4-2-RBETE)X
A]-2-TE-1H-F ok -5-R) Pa st (F % 8) #l &4 Lo .

MS (EI) m/z 358 (M').

T 10. N-{1-[4-C-8ETRA) XRK]-2- T X-1H-% %k -5-
A} P st

#BIAES 1 TR 10 FiEL?d, A N-{1-[4-Q-8BXZH)X¥
A]1-6-R2-TH-1H-KHske-5-K) PasbE (F%& 9) 4 44814
&9,

MS (ESI) m/z 556 (M + H)*; ’H-NMR (CDCl,) 8 9.49 (1H, s), 7.76 (2H, d, J=7.1 Hz),
7.51 (1H, br), 7.42-7.34 (6H, m), 7.07 (1H, d, J=8.6 Hz), 7.01 (1H, d, J=8.6 Hz), 6.53
(1H, br), 3.40-3.33 (2H, m), 2.89 (3H, s), 2.81-2.66 (4H, m), 2.33 (3H, s), 1.21 (3H, t,
J=7.5 Hz), IR (KBr) v,,, 1697, 1684, 1508, 1458, 1148 cm™.
%34 90
2-LH-5-2F-1-4-2-[({[@-FPEEXR)#HB L&A B R)
KEVTHEYFE) -1H-% 5%
TH1 1-[4-(2-BTE)FHE]-2-TE-1H-X %k 4-5-8%
¥ 1-[4-2-RKTH) A ]-2-THE-5-FAKE-1H- K 5ok (£
# 71 %% 5, 600mg, 1.9mmol) &£ 48% 4.8 % (60mL) F ¢4 B
100°C T4 6 . A5, HRAWM 2N NaOH KER TH, A
LR LB (100nL) F3., FAMER LK (50nL) 2%, F1 (Na,S0,),
X4, 193 890mg (quant.) M4, HH & E Bk
'H-NMR (CDCL) & 7.64 (4H, s), 7.16 (2H, m), 6.97-

7.01 (1H, m), 3.86 (2H, t, J=7.1 Hz), 3.30 (2H, t, J=7.1 Hz), 2.92 (2H, q, J=7.8 Hz),
1.29 (3H, t, I=7.8 Hz).

TH’ 2 1-[4-(2-8ZHE)FE]-2-TE-1H-¥Hfkd-5-FE&T
ECE9R)PRRAS

¥ 1-[4-(2-20H) X E]-2-THE-1H-¥(H%k4-5-8 (F % 1,
200mg, 0.58mmol). RTHA - FHAVAKLS (100mg, 0.7mmol)
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skt (47mg, 1.45mmol) /£ DMF (5mL) P HRASMAE LR T HHF 3 B
¥R B RAWBIAK(GODL) F, ALK LE (100nL) FR. FAMNER
#& & (50mL) %%, T3 (Na.S0,). EEME, REWZIAK R
HeEgst, ACR/CERTE(1:1)%B, 53 119mg (45%) 4= #4L
S, AGERMK:  'HNMR (CDCL) § 7.20 (2H, d, J=8.4 Hz), 7.10 (2H, d,
J=8.4 Hz), 7.01 (1H, d, J=2.3 Hz), 6.72 (1H, d, J=8.6 Hz), 6.52 (1H, dd, J=2.3 Hz, 8.6

Hz), 3.45 (2H, t, ]=7.4 Hz), 3.07 (2H, t, ]=7.4 Hz), 2.56 (2H, q, J=7.5 Hz), 1.14 (34, 1,
J=7.5 Hz), 0.79 (9H, s), 0.05 (6H, s).

FH® 3. 1-[4-(2-B KA THE) ¥ K] -2-TH-1H-FH%k4-5-%
BRTRE(ZFR) PRERESR

EBLEA 1 THRSHALYE, KNI1-[4-(2-fTH)¥KX]-2-¢
A-H-(fk-5-ARTECFR FERAR (TR 2)HEHFHE
a4,

'H-NMR (CDCl,) & 7.20 (2H, d, J=8.3 Hz), 7.02-7.12 (3H, m), 6.70 (1H, d, J=8.6 Hz),

6.50-6.54 (1H, m), 3.39 (2H, t, J=6.9 Hz), 2.79 (2H, t, J=6.9 Hz), 2.55 (2H, q, J=7.6

Hz), 1.13 (3H, t, J=7.6 Hz), 0.79 (9H, s), 0.00 (6H, s).

% 4. 2-[4-G-{[RTECEFR)PaRRAIAL]-2-TE
-1H-¥fkme-1-R) E X ] L E&

HREEN 37T FHR T HRELZL, K 1-[4- (2 EREALR)X
E]-2-ZA-1H-Xf%d-5-ARTECFRA) FARER (FR 3)
LR LA N

BRIAEPITTHRTALI-[4- 2-BRECH)FK]-2-TH-1H-
¥k -5-EER-TH (ZFR) Fails(F%3).

'"H-NMR (CDCl,) & 7.18 (2H, d, J=8.2 Hz), 7.02-7.08 (3H, m), 6.72 (1H, d, J=8.6 Hz),
6.52 (1H, dd, J=2.2 Hz, 8.6 Hz), 2.86 (2H, t, J=6.6 Hz), 2.66 (2H, 1, J=6.6 Hz), 2.55
(2H, q, J=7.5 Hz), 1.13 (3H, , J=7.5 Hz), 0.79 (9H, s), 0.00 (6H, s).

Y% 5. 5-{[RTEA(ZFRER)FPHERKEAIAL]I-2-T £

SNCEPENCINCEA PSS I 1 FIAEF I IF B YRF I &
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) -1H-F jFk 4
BRI TERI10HELE, K2-[4-G-{[RTE(=FE)
Pa Al AR} 2-ZE-1H-Kt%k-1-R) XX LB (TR DA &
WEALAY.
'H-NMR (CDCL,) 3 7.53 (2H, d, J=8.3 Hz), 7.02-7.13 (7H, m), 6.70 (1H, d, J=8.6 Hz),
6.52 (1H, dd, ]=2.2 Hz, 8.6 Hz), 6.46 (1H, br.s), 3.37 (2H, t, J=6.4 Hz), 2.71 (2H, t,
J=64 Hz), 2.53 (2H, q, J=7.6 Hz), 2.18 (3H, ), 1.11 (3H, t, 1=7.6 Hz), 0.79 (9H, s),
0.00 (6H, s).
F% 6. 2-E-5-FE-1-(4-2-[({[A-FEER) L] L
Ay R KA A} ER)-1H-E 0%
£ 0CTF, @ 5-{[RTACFTR)PEREIAL]2-LX
1-@U-2-THI@-PEEXR) B A TR AT EL)ARAICALX
E)-1H-% 5k (F % 5, 78mg, 0.13mmol)# THF (5mL)ZE&MA
FALve T4 (1. 0M THF %%, 0.16mL, 0.16mmol). R4 AE 0°C
FHH 2.5 b0, REk%E. HAELPETAK(B0nL), A=K Fi (50nL)
R, BAWETFIE NaS0,), k%, BeP LIk &% 514,
AR W/ PEAB (HEHRK 20:1 £ 10:1) , 5% 57ng (92%)
WBAAASY, HE& X ZHBP: MS(ESD) m/z479 (M +H),
'H-NMR (DMSO-d,) 8 7.76 (2H, d, J=7.6 Hz), 7.35-7.39 (6H, m), 6.96 (1H, s), 6.85
(1H, d, J=8.6 Hz), 6.65 (1H, d, J=8.6 Hz), 6.51 (1H, br.s), 3.17 (2H, br.s), 2.76 (2H, t,
6.6 Hz), 2.67 (2H, q, J=7.6 Hz), 2.34 (3H, s), 1.20 (3H, t, J=7.6 Hz).
%A 91
-4, 5-—FE-1-(4-2-[({[a-FREX) s AT & E)
B RAT TR ER) -1H-Kih%4
Tl 2-[(B,4-—FHA-2-#MAXEKXR]LE
BEREAH A5 TR 1IFELL, K3, 4-—FE-2-HEAX R 4-
EFRRCENEFANLSY.
'H-NMR (CDCL,) & 7.16 (2H, d, ]=8.4 Hz), 7.09 (1H, s), 7.03 (2H, d, }=8.4 Hz), 6.91
(1H, s), 3.89-3.81 (2H, m), 2.83 (2H, t, J=6.4 Hz), 2.27 (3H,s), 2.25 (3H, s)
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P52 2-[Q-8f4-3,4—FEEBRL)EX]ILE
RIS 8 FH2MAELYEL, M2-[(3, 4 —FH-2-AE XK
R)FERI (T % 1) HEFALESD.

'H-NMR (CDCl,) & 7.02 (2H, d, J=8.6 Hz), 6.86 (1H, d, J=7.9 Hz), 6.62-6.58 (3H, m),
5.09 (1H, br.s), 3.77 (2H, t, J=6.6 Hz), 2.74 (2H, t, J=6.6 Hz), 2.27 (3H, 5), 2.11 3H, s)

FH 3. 2-[4-(2-T k-4, 5-—FRA-1H-XHf%k=2-1-R)FH] T
B 7R E
BRBEEM 1 TR HELEL, K2-[QC-RA-3, 4 —FEEK
R)FRAILH (TR 2)PABRIAHNSFHFANEY.
MS (EI) m/z 350 (M").
F® 4 2-[4-(2-THh-4,5-—FE-1H-%if%=4-1-R) X K] T
B
BRLAES 1 FER6HELE, h2-[4-(2-2 -4, 5-=FE-1H-
¥k 1-K) R CHA ARE (F % 3) FE&irMAd9.
'H-NMR (CDCL,) § 7.42 (2H, d, J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 6.99 (1H, d, J=8.3
Hz), 6.82 (1H, d, J=8.3 Hz), 3.98 (2H, t, J=6.6 Hz), 2.99 (2H, , J=6.6 Hz), 2.82 (2H, g,
J=7.5 Hz), 2.63 (3H, s), 2.39 (3H, s), 1.26 (3H, t, J=7.5 Hz).
FH5. 2-[4-(2-T K4, 5-=FE-1H-Xi%k=2-1-K) X X] L
AEEMAD
BRI 26 TS5 HELYE, K 2-[4-(2-T¥K-4,5-—F%
—1IH-35Fkek-1-R) X R ] L8 (F %R 1) W& ALY
lH-NMR (CDCL) & 7.42 (2H, d, J=8.6Hz), 7.30 (2H, d, J=8.6Hz), 7.00 (1H, d,
=8.2Hz), 6.82 (1H, d, J=8.2Hz), 3.61 (2H, t, J=7.1Hz), 3.01 (2H, t, J=7.1Hz), 2.83
(2H, g, }=7.6Hz), 2.63 (3H, s), 2.39 (3H, s), 1.26 (3H, t, J=7.6Hz).
TG, 2-[4-(2-TH¥ -4, 5-— FE-1H-Fi%k4-1-F) X K]
W
BRI I TRINELEL, K 2-[4-(2-TH -4, 5- =¥ E-1H-
Fikedk-1-R) XA CEA RS (TR 5 HEHELEY.

'H-NMR (CDCL,) § 7.39 (2H, d, J=8.4 Hz), 7.28 (2H, d, ]=8.4 Hz), 6.9 (1H, d, ]=8.2
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Hz), 6.83 (1H, d, J=8.2 Hz), 3.09 (2H, t, J=6.6 Hz), 2.92-2.79 (4H, m), 2.63 (3H, s),
2.39 (3H, s), 1.27 (3H, t, }=7.6 Hz)
%7, 2-0Kh-4,5-=FR-1-(4-{2-[({[(4-FAFL) 5]
AV BR) KA TR EE) -1H-F x4
BRIES 1 5% 10 fiELE, A 2-[4-2-TH-4,5-=F%
~1H-F okt -1-K) KR ] The (F % 6) WA AL,
H-NMR (CDCL,) & 7.76 (2H, d, J=8.2 Hz), 7.30-7.19 (6H, m), 7.00 (1H, d, J=8.2 Hz),

6.81 (1H, d, J=8.2 Hz), 6.65 (1H, m), 3.56-3.54 (2H, m), 2.89 (2H, t, J=6.9 Hz), 2.80
(2H, q, J=7.6 Hz), 2.59 (3H, s), 2.38 (6H, s), 1.22 (3H, {, J=7.6 Hz).

E A 92
- R4, 5-—FE-1-(4-(2-[{[@-FEXE) s L] R4}
BA)RATTHYER)-1H-F %%, A
BRELAEM 2 HEITL, K 2-CHK-45-2F 1
-U-2-[({IU-PAFER) S A TR AT ERA) REITALXE
) - 1H-F 5k ek (L84 91) # &4 H LS.
'H-NMR (DMSO—dG) & 7.59 (2H, d, J=8.4 Hz), 7.39-7.30 (4H, m), 7.12 (2H, d, J=8.4
Hz), 6.94 (1H, d, J=8.3 Hz), 6.77 (1H, d, J=8.3 Hz), 3.13 (2H, m), 2.74-2.67 (4H, m),
2.48 (3H, s), 2.30 (3H, s), 2.27 (3H, s), 1.19 (3H, t, J=7.5 Hz); IR (KBr) v,,, 1599,
1516, 1425, 1227, 1128, 1086 cm’.
FEaep] 93
4,6-=—Fh-2-0K-3-(4-{2-[({[(4- wg$g>a&m£]£g}
B RAE]CREYFR) -1IH-F =k
FH 1. 2-[4-3,5-—FHA2-AAXKRL) XL LHE
BRI 1 THEIFEALEL, M4,6-—FHh-2-RALEN 4-
RAXEL CEHAEHALED.
'"H-NMR (CDCl,) & 8.08 (1H, br.s), 7.22 (2H, d, J=8.4 Hz), 7.13 (2H, d, J=8.4 Ha),
6.91 (1H, s), 6.51 (1H, s), 3.89 (2H, t, J=6.4 Hz), 2.87 (2H, t, J=6.4 Hz), 2.47 (3H, s),
2.22 (3H, s).

¥R’ 2. 2-[4-(2-RE-3, 5—«—‘?;%%)&2‘)%%]6%
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BREAS 1 FHRARERLE, K2-[4-3,5-—FH-2-MEX
BR)FRILHE (FR DHAEFELESD.
'H-NMR (CDCl,) & 6.97-7.04 (2H, m), 6.78 (1H, s), 6.74 (1H, s), 6.59-6.67 (1H, s),
5.15 (1H, br.s), 3.76 (2H, t, J=6.6 Hz), 2.74 (2H, t, J=6.6 Hz), 2.18 (3H, s), 2.17 (3H, s).
T3 2-[4-(2-TH-4,6-—FA-1H-¥:H%=-1-R) %X
X T
BREAP 1 FHES ALY, MK2-[4-QC-&X-3,5-—FH %
B XX LB (FR 2 FABRINEFALESY.
TLC Rf = 0.7 (&R/LBLE = 1:1).
T’ 4 2-[4-(2-TH-4,6-—FH-1H-Fix4-1-£) X K] T
AF
BREED I TEOHELL, A2-[4-(2-Z X4, 6-——F X -1H-
Xk 1-R) X R CEA BB E (F % 3) HEWFALLY,
'"H-NMR (CDCL,) & 7.42 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.1 Hz), 6.90 (1H, s), 6.71
(1H, s), 3.98 (2H, 1, ]=6.4 Hz), 2.99 (21, , J=6.4 Hz), 2.81 (2H, g, }=7.3 Hz), 2.65 (3H,
s), 2.36 (3H, s), 1.24 (3H, t, J=7.3 Hz). '
FHES 1-[4-(2-RCE) ¥ HA]-2-TE-4,6-—FE-1H-F =%
2
BREEG I TRTIHELE, A2-[4-(2-T K4, 6-—F R -1H-
Rokrd-1-R) XK L8 (F R )R & 41069,
'"H-NMR (CDCL,) & 7.42 (2H, d, J=8.0 Hz), 7.30 (2H, d, J=8.0 Hz), 6.90 (1H, s), 6.71
(1H, s), 3.81 (2H, t, J=7.2 Hz), 3.19 (2H, t, J=7.2 Hz), 2.81 (2H, q, J=7.7 Hz), 2.67 (3H,
s), 2.37 (3H, s), 1.25 (3H, t, J=7.7 Hz).
FB®6. 2-[4-(2-THh4,6-—FH-1H-Efs%-1-R) % %]z
X&KL
RIS 1 FESHELYL, K1-[4-C-RZR)¥4]-2-2
R4, 6-=FI-1H-FK I okt (F 5% 5) H &Moo 9.
"H-NMR (CDCl,) 6 7.42 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 6.90 (1H, s), 6.69
(1H, s), 3.62 (2H, t, J=7.0 Hz), 3.01 (2H, d, J=7.0 Hz), 2.81 (2H, q, J=7.5 Hz), 2.66

(3H, 5), 236 (3H, s), 1.25 (3H, t, ]=7.5 Ha).
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F®T. 2-[4-(2-T K4, 6- =T E-1H-F5h%4-1-K) XX ] L
73
BRI&ED 1 THRINAELE, A2-[4-(2-T -4, 6-=—FR-1H-
Fobkd-1-R) XK LA R R (T % 6) H&AMILE Y.
'H-NMR (CDCl,) 8 7.40 (2H, d, ]=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 6.89 (1H, s), 6.71
(1H, s), 3.07 (28, t, J=6.9 Hz), 2.77-2.89 (4H, m), 2.67 (3H,s),2.36 (3H, s), 1.25 (3H,
t, J=7.6 Hz).
FHS8 2-LE4,6-=FE-1-(4-2-[({[@-FEEE)Zs L]
BEIER)RATCHEIER)-1H-%X )%=
BEREES 1 F% 10 R TE, K 2-[4-2-TH-4,6-—F4%
~1H-¥5ked-1-R) X R 1l (F B 7) H L4 LY.

mp 108-112 °C; MS (ESI) m/z 491 (M -+ H)*; 'H-NMR (CDCI,) & 7.75 (2H, d, J=8.2
Hz), 7.18-7.29 (6H, m), 6.89 (1H, s), 6.67 (1H, 5), 6.62 (1H, br.s), 3.51 (2H, br.s), 2.86
(2H, brs), 2.76 (2H, q, J=7.4 Hz), 2.63 (3H, 5), 2.37 3H, 5), 233 (3H, 5), 1.20 (34, 1,
J=7.4 Hz).

L) 94

5,6-—FA-1-(4-2-[({[4-FEXK)ZHBEAIERAI B L) &
AITHEYER)-1H-K %

TH®1 2-[(4,5-=Ph-2-sMEAXBRL)ER]LE

BREESASTRINELE, K4,5-—FR-2-ARE A 4-
BERLHH &L D.

'H-NMR (CDCL,) & 9.39 (1H, br.s), 7.96 (1H, s), 7.27 (2H, d, J=8.4 Hz), 7.21 (2H, d,
J=8.4 Hz), 7.01 (1H, 5), 3.91 (2H, q, H=6.4 Hz), 2.90 (2H, t, J=6.4 Hz), 2.20 (3H, s),

2.19 (3H, s).

F®2 2-[Q-RA-4,5-—FAEBRA)RA]LE
BBIES 8T R2HELYL, K2-[(4,5-—FR-2-HEEE
B)EXRILE TR HAEEALLD,
"H-NMR (CDCl,) § 7.04 (2H, d, J=8.4 Hz), 6.86 (1H, s), 6.64 (2H, d, J=8.4 Hz), 6.61
(1H, s), 3.79 (2H, 1, }=6.6 Hz), 2.76 (2H, t, J=6.6 Hz), 2.19 (3H, s), 2.12 (3H, 5)
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FH3. 2-[4-(2-TE-5,6-—FR-1H-F%k4-1-X) X K] T
P X7 1.

wBEES | FES AELYL, M2-[Q-KE14,5-—FL¥ER
R)ERI LB (FR2) PABKAN E4ELEH.

MS (EI) m/z 350 (M').

Y% 4. 2-[4-(2-TR-5,6-—FR-1H-¥s%=2-1-X) L] 2
B

BREEG 1 TRHAELL, N2-[4-(2-T X5, 6-=—FHA-1H-
k- 1-R) X R A RRE (FE ) HEFHALLY.

- 'H-NMR (CDCL,) § 7.52 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, ]=8.3 Hz), 6.87

(1H, 5), 4.00 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.76 (2H, q, }=7.5 Hz), 2.36 (3H,
s), 2.29 (3H, s), 1.31 (3H, t, J=7.5 Hz).

T®S5 2-[4-(2-TH-5,6-—FE-1H-¥EHf%k4-1-R) £X] 2
EERH

wRIEAS 26 FH 5 MELE, K 2-[4-(2-TA-5,6-—F 4
—IH-Ffekek-1-2) R R] L8 (F % 2) H &ML,

TLC Rf = 0.70 (ER/THKRTLEE = 1:1).

Y6 2-[4-(2-THA-5,6-—FRA-1H-¥£5f%k=-1-L)¥£]2
i 3

BREES 1T ERINELYL, K2-[4-(2-T 2 -5,6-—F £ -1H-
FHokek-1-R) XX TH B KLY (F % 5) H & 47409,

'H-NMR (CDCL) & 7.53 (1H, s), 7.40 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.1 Hz), 6.87

(1H, s), 3.17 (2H, t, J=7.3 Hz), 3.00 (2H, t, J=7.3 Hz), 2.76 (2H, g, J=7.5 Hz), 2.36 (3H,
§), 2.29 3H, s), 1.31 (3H, t, J=7.5 Hz).

FBRT. 2-TE-5,6-=FE-1-(4-2-[({[G-FEEL) o2
BAIER) RATCH) X L) -1H-F ok

BRIAS 1 F% 10 FELEL, K 2-[4-(2-LR-56-—Fi
“IH-F ke -1-R) F R T (F % 6) #1 B4 ML o9,
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'H-NMR (CDCL,) § 7.79 (2H, d, 1=8.1 Hz), 7.48 (1H, s), 7.29-7.15 (6H, m), 6.86 (1H,
), 6.60 (1H, br.s), 3.57-3.55 (2H, m), 2.91-2.89 (2H, m), 2.70 (2H, q, J=7.5 Hz), 2.39
(3H, s), 2.35 3H, s), 2.27 (3H, s), 1.25 (3H, t, J=7.5 Hz).

%34 95
5 6-—FA-1-(4-2-[({[4-FTAXKX) s A RA EL) &

A1ZE)ER)-1H-¥ %k, A&
BB LA&S 2 HELE, K5, 6-=FE-1-(4-{2-[({[(4-FEX
B2t A2 A) &AICE)EL) -H-F ik (%4 94)#

HAR LY.

'H-NMR (DMSO-d,) & 7.60 (2H, d, J=8.1 Hz), 7.39-7.32 (5H, m), 7.13 (2H, d, J=8.1
Hz), 6.86 (1H, s), 3.16 (2H, m), 2.73-2.64 (4H, m), 2.29 (3H, s), 2.27 3H, 5), 2.23 (3H,
s), 1.20 (3H, t, J=7.4 Hz); IR (KBr) v, 1599, 1516, 1468, 1404, 1283, 1236, 1130,

1086 cm™.

53649 96
56-—&-2-CEA-1-(4-2-[({[U-FEER)BRBA] KL X

E)REICEYER)-1H-F ik

FHE 1. 2-[4-(4,5-—f2-AEAXKRR)XL]LEY

BREES 1 FHRIMELE, K2, 4,5-Z8MEFF 4-REX
E LB &I ALeY.

MS (EI) m/z 327 (M).

F®2 2-[4-Q-&E-4,5—fEEAEX]ILE

BEREAES 28T E2HALE, M2-[4-(4, 5- =R -2-AE Xk
R)¥ERXT 08 (TR DHE&FEALSY.

lH-NMR (CDCl,) & 7.16 (1H, s), 7.11 (2H, d, J=8.0 Hz), 6.87 (1H, s), 6.74 (2H, d,
1=8.0 Hz), 5.10 (1H, br.s), 3.90-3.60 (2H, m), 2.79 (2H, t, J=7.0 Hz).

F% 3. 2-[4-(5, 6-—H-2-TA-1H-¥ k- 1-HR) XX TR

AR
BRE&N 1 RS HELL, K 2-[4-C-8E4-4, 5-—8/FE

BERI LB (TR 2 HHRAFEFANLESY.
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MS (EI) m/z 390 (M*); H-NMR (CDCl,) & 7.84 (1H, s), 7.45 (2H, d, J=8.1 Hz), 7.27
(2H, d, J=8.1 Hz), 7.16 (1H, 5), 4.37 (2H, t, J=6.8 Hz), 3.09 (2H, 1, J=6.8 Hz), 2.77 (2H,
q,J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz), 1.16 (3H, t, J=7.5 Hz).
TH 4 2-[4-(5,6-—R-2-THE-1H-EHf%k=-1-H) XA ] 2%
BRIEAN 1 TER6HAELL, N2-[4-(5, 6——K-2-THX-1H-
ok -1-R)Z R A A8 (F % 3) HE&FHALED.

'H-NMR (CDCl,) 5 7.84 (1H, ), 7.47 (2H, d, J=8.0 Hz), 7.28 (2H, d, J=8.0 Hz), 7.18
(1H, 5), 4.10-3.94 (2H, m), 3.01 (2H, t, ]=6.4 Hz), 2.77 (2H, q, }=7.5 Hz), 1.34 (3H, t,
=7.5 Hz).
T %S5, 2-[4-(5,6-=f-2-TA-1H-¥(jf%k-1-R) ¥ A]z 4
-3 XX
BBEAES 26 FHO ALY, A 2-[4-(5,6-—f-2-TE-1H-
k- 1-) FAT L% (T % 1) HEAFELED.
MS (EI) m/z 359 (M*); H-NMR (CDCL,) & 7.85 (1H, s), 7.46 (2H, d, J=8.1 Hz), 7.28
(2H, d, J=8.1 Hz), 7.17 (1H, s), 3.62 (2H, t, J=7.0 Hz), 3.02 (2H, t J=7.0 Hz), 2.76 (2H,
q,J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz).
FB6. 2-[4-(5,6-=R-2-CA-1H-¥Hk=-1-%) XL T me
BREEG ST YRTHAELYL, A 2-[4-(5,6-—fK-2-T & -1H-
Foked-1-R) XA H B R (F % 5) H 44810,
'H-NMR (CDCL,) § 7.84 (1H, s), 7.43 (2H, d, J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 7.22
(1H,s), 3.14 (2H, t, J=7.2 Hz), 2.97 (2H, t, J=7.2 Hz), 2.76 (2H, q, J=7.6 Hz), 2.10 (2H,
br.s), 1.34 (3H, t, J=7.6 Hz).
TR 56-=R-2-TE-1-(4-2-[({[(4-FAEL) BB L]
RFAIEA) KA TRV ER) - 1H-F ok
BEREEP 1 TBRI0MELEL, K 2-[4-(5,6-—f-2-ZA-1H-
ookt -1-) X R T (T % 6) $) &4 L.
'H-NMR (CDCL,) 6 8.01 (1H, 5), 7.70 (2H, d, J=8.3 Hz), 7.46 (2H, d, }=8.3 Hz), 7.36-
7.29, (3H, m) 7.24 (2H, d, J=8.3 Hz), 6.81 (1H, br.s), 3.57-3.46 (2H, m), 3.06-2.88 (4H,
m), 2.38 (3H, s), 1. 43 (3H, t, J=6.9 Hz).
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LB 97

2-[4-(5,6-=R-2-TE-1H-¥fk2-1-H) FR] X (+-FR
FR)B A ERA TR

BREES 3HELL, K 2-[4-(5,6-—f-2-TE-1H-¥ =%
- 1-R) XA TR (LaH] 96 F & 4) &4 HLEY.

'"H-NMR (CDCL,) 6 7.92 (2H, d, J=8.4 Hz), 7.85 (1H, s), 7.37 (2H, d, J=8.4 Hz), 7.35
(2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 7.16 (1H, s), 4.72 (1H, br.s), 4.38 (2H, t,
J=6.8 Hz), 3.03 (2H, t, J=6.8 Hz), 2.75 (2H, q, J=7.5 Hz), 2.44 (3H, s), 1.34 (3H, t,

J=7.5 Hz).
&4 98
5,6-—RK-2-TH-1-(4-2-[BEA ({[@-FPEEL) ZB AR L)
BAR)RAI LAY XK) -1H-% =%t
FE®L 1-[4- Q- {RTEEX) [((RTEZX) AL &4 ZR)
FHK]-5,6-—f-2-THA-1H-E k=
MEFEEN 2-[4-(5,6-—R-2-CE-1H-¥ ok -1-K) ¥ 4]
LB (%34 96, 100mg, 0.3mmol). N,O-X-BRTEEEXEZEK
(Baillie, L. C.; Batsanov, A.; Barder, J. R.; Whiting, D.
A. J. Chem. Soc. Perkin Trans. 1, 1998, 20, 3471., 140mg,
0. 6mmol) Y5 = X B (158mg, 0. 6mmol) & THF (10mL) ¥ &5 B4 A
1% & —H M =& (DEAD) (0. 1nL, 0.6mmol). ¥ RABETEES
ATEH 2.5 0H. BEEMN, Z4eW2itdkbekbe#Euit, AT
b/ CERTE (1:1) %M, 5% 174ng (quant. ) ML, HE6
A ZHH: 'HNMR (CDCL) 6 7.84 (1H, s), 7.46 (2H, d, I=8.4 Hz), 7.25 (2H, d,
J=8.4 Hz), 7.16 (1H, s), 3.92 (2H, t, J=6.7 Hz), 3.05 (2H, t, J=6.7 Hz), 2.76 (2H, q,
J=7.6 Hz), 1.56 (9H, s), 1.46 (9H, s5), 1.33 (3H, t, J=7.6 Hz).

TH’ 2. N-{2-[4-(5,6-—R-2-THA-1H-%Hfkk-1-H) ¥ 2]
LR} B R

FI-[4-Q-{(BRTAEL) [((RTEFL)EAI&XI LR %
A]-5,6-=R-2-ZHE-1H-% %% (5% 1, 174ng, 0. 3mmol) 5 2N
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S Cul) ATRLE 0nL) PHRAVATERTRE L X. BEAER
SHBEAKAOONL) F, RAFEBREAKERYR, ALBRLE
(100mL) F . HAHEM LK (50nL) %, T3 (Na,S0,), &4, &

3| 162mg (quant. ) #FHiLeH, HEEHH:
'H-NMR (CDCL,)  10.35 (2H, br.s), 7.89 (1H, s), 7.46-7.50 (2H, m), 7.29 (2H, d,

J=6.8 Hz), 7.17 (1H, s), 3.37 (2H, t, J=6.9 Hz), 3.12 (2H, t, J=6.9 Hz), 2.80 (24, q,
J=6.9 Hz), 1.34 (3H, m).

T3, 5,6-=R-2-ZE-1-(4-2-[BRE ({[4-PLERL) 8
AIERAI B REAI AT ER) - 1H-% 5%k

BEREEN 1 TR 10 TR TLHTRE, MN-{2-[4-(5, 6-=—£
2= LA -1H-F ke -1-R) X R TR ) 28 (F % 2) H &4 Mbd
%,
MS (ESI) m/z 547 (M + H)'; H-NMR (CDCL) 5: 7.92 (2H, d, J=8.4 Hz), 7.79 (2H, d,
J=7.2 Hz), 7.34-7.45 (2H, m), 7.13-7.18 (4H, m), 3.85 (1H, br.s), 3.05 (2H, br.s), 2.66-
2.80 (4H, m), 2.38 (3H, ), 1.32 3H, t, J=7.4 Hz); IR (KBr) Vew 1654, 1517, 1452,
1164, 1095, 869 cm™.

%34 99

5,6~ =R -2-ZA-1-(4- (MX-3-[({[(4-PEAEL)HBA] &
A} B KEIRTR)ER) - 1H-% okt

THRL RX-3-AEARTAXTHE

EERT, WA F M X -3- KKK T8 (Eckehard, V. D. £.
Chem. Ber., 1993, 126, 2759., 4.6g, 30.2mmol). =¥B% (3. 3g,
59. 1mmol) 5 X ¥ & (7. 6mg, 62. 3nmol) W ERMABE KB =7
& (DEAD) (10.9g, 62.3mmol). AR RAWAE TR THRE 40 54,
REREREY. BELHET LB (1000L), AHRFBERSHLE
#& (50mL) . & (50mL) A= &K (50mL) #hik. HAME TR (Na,S0,), Xk
%, 2kt EEESL, AOR/ LB TE (10:1) &M, %3
6.52g (86%) A&, HXEé&

1
H-NMR (CDCL;) 8 7.71-7.20 (10H, m), 5.49-5.41 (1H,
- m), 3.82-3.72 (1H, m), 2.78-2.64 (4H, m),
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%2 RX-3-FAHKTH
MEAX-3-FXEARTEXVYRE (%K1, 6.5g, 26. Ommol) & F &
(100mL) E & AmA 4N LiOH K %% (20ml, 80mmol), ¥ Ff{FRAH
AERTHE 10 54, kERGY. BALHETRAOORL), AL
BB (100mL) 3. ¥ AHEM LK (100nL) %, T 1% (Na;S0.),
X%, Z2ddkted e ELL, AOKR/LRTLE(B:1) &M, 73
3.65g (93%) #FMiL4H, HA &M H: 'H-NMR
(CDCl,) 6 7.34-7.16 (5H, m), 4.60-4.51 (1H, m), 3.69-3.59 (1H, m), 2.55-2.37 (4H, m).
FH®3 RX-3-(-MAEXR)RXRTHE
A-23°CF, @A (M, 2.30L) 5 L% 5 (25nL) 9 RA B w
BX-3-(ARTH(F% 2, 3.7g, 24.6mmol) 58 B8 & L & 5
(25mL) HREH. KRR EHERSTHRHE 1.5 bH. KRESHH
A KK (200mL) F, AR FRFR(2 x 100nL). HFAMER LK
(100mL) %, KRG TR (Na,S0,), X%. ¥ HHRALPIETTVE
(100mL), A 4NLiOH K&E#& (50mL). ¥ FRAOMEZTETHRHY
10 24F, REXR%E. BALHETAUOONL), ALHKTE (100nL)
FR, FAHAMERLAZEE, FBNaS0,), k%, 238k hbs
ELAL, MR/ CETE (2:1) %M, 153 2.7g (56%) 444,
K XK & MS ED |
m/z 193 (M*); 'H-NMR (CDCL,) & 8.18 (2H, d, J=8.6 Hz), 7.38 (2H, d, J=8.6 Hz),
4.62-4.52 (1H, m), 3.81-3.71 (1H, m), 2.54-2.45 (4H, m).
FHA RX-3-(4-fAFA)RTH
PEHEHRX-3-(4-AEXE) L TH (F% 3, 1.0g, 4. 9mmol)
& ¥ 8% (20mL) E & MmA 10% Pd-C (50mg). ¥ RAVAETBZALAT
BH 2.5 nf. T ER 4N, AP E (100nL) # 2 % 2.8 (100mL)
k. ERETREER, 175 0.9g (quant. ) FFHMLL%, H%%
& B 4k MS (EI) m/z 163 (M*); 'H-NMR (CDCI,) & 7.03 (2H,
d, J=8.3 Hz), 6.66 (2H, d, J=8.3 Hz), 4.56-4.47 (1H, m), 3.58-3.48 (3H, m), 2.48-2.31
(2H, m), 1.73 (1H, d, J=5.1 Hz).
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FHS5 RX-3-[4-(4,5-—f2-MEFEL)EXLIRTH
BREAP I T ERIFELL, K2, 4, 5-ZfMAE R X-3-(4-
REAFR)RTH (TR )HEEL0D.
'H-NMR (CDCl) § 9.40 (1H, br.s), 8.27 (1H, s), 7.33 (2H, d, J=8.1 Hz), 7.22 (2H, d,
J=8.1 Hz), 7.19 (1H, s), 4.63-4.55 (1H, m), 3.73-3.63 (1H, m), 2.57-2.43 (4H, m).
MS (EI) m/z: 352 (M").
FH6 RX-3-[4-(2-RE-4,5-—fEBL)FELIRTH
BBEAG 6 TR IMAELYL, MRX-3-[4-(4,5-—f-2-A £
FEA)XEIRTH (F %5 HEHRELESY.
'H-NMR (CDCL) & 7.16 (IH, s), 7.12 (2H, d, J=8.6 Hz), 6.86 (1H, s), 6.75 (2H, d,
J=8.6 Hz), 5.08 (IH, br.s), 4.58-4.49 (1H, m), 3.77 (2H, br.s), 3.62-3.52 (1H, m), 2.50-
2.34 (4H, m).
FH|T. RX-3-[4-(5,6-=—f-2-THE-1H-¥fvkek-1-£) ¥ %]
RTEARRE
BRIEN 1 TR HELL, MRX-3-[4-2-84-4,5-—§
FEER)EEIXTE(FE6) FARAHN &MY,
TLC Rf = 0.56 (LRRLE/Txk% = 1:1).
%8 RX-3-[4-(5,6-—f-2-ZH-1H-¥Hfoknk-1-R)F 2]
RTE
BRELAES 1 THR6 ALY, RREX-3-[4-(5,6-—§-2-T 4
SIH-F - 1- ) FRIR TEARE (P B ) 44811009,
MS (EI) m/z: 360 (M*); H-NMR (CDCL,) & 7.85 (1H, br.s), 7.45 (2H, d, J=8.1 Hz),
7.27 (2H, d, J=8.1 Hz), 7.18 (1H, br.s), 4.65-4.55 (1H, m), 3.83-3.73 (1H, m), 2.77 (2H,
q, J=7.5 Hz), 2.63-2.48 (4H, m), 1.34 (3H, t, J=7.5 Hz).

TH9. MX-3-[4-(5,6-—R-2-ZA-1H-¥X ek —1-A) ¥ £ ]
FTEAEEAY

EERT, ARFEHRX-3-[4-(5, 6-—F-2-TX-1H-L %
-1-K)XRAIRTEH (F% 8, 572mg, 1.6mmol). =X % (623mg,
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2. 4mmol) b5 — ¥ B 8 & £.1.4 (DPPA) (655mg, 2. 4mmol) #§ THF (8mL)
ER AL R K= 8 (415ng, 2.4mmol). B/ REGVAEER
THHFF3I I, REXRSWA LK LE (100nL) HH, MK (100mL)
Ao H K (100mL) Z67%. WAAE TR (Na.S0.), X%, 23kt i
EELAN, ATK/CRTE (2:1) %K, 53 506mg (83%) AFMAL4
W, HEE Bk MS (El) m/z: 385 (M*); 'H-NMR
(CDCl,) & 7.84 (1H, br.s), 7.42 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.17 (1H,
br.s), 3.98-3.88 (1H, m), 3.37-3.25 (1H, m), 2.89-2.75 (2H, m), 2.77 (2H, g, J=7.6 Hz),
2.34-2.23 (2H, m), 1.34 (3H, t, J=7.6 Hz).
T 10, MX-3-[4-(5, 6-—R-2-TH-1H-¥f%k-1-K) %
AT AR
BREEB 3T FTHRTHELE, MX-3-[4-(5,6-—8-2-Z%
~1H-F 5ok -1-R) X R IR TEE R4 (F R ) NEFALESY.
MS (EI) n/z 359 (M*); H-NMR (CDCL,) & 7.84 (1H, br.s), 7.41 (2H, d, J=8.4 Hz),

7.24 (2H, d, J=8.4 Hz), 7.17 (1H, br.s), 3.55-3.43 (1H, m), 3.24-3.12 (1H, m), 2.87-
2.73 (4H, m), 1.91-1.80 (2H, m), 1.34 (3H, t, ]=7.5 Hz).
Y% 11, 5,6-=—R-2-TA-1-(4-{MX-3-[({[(4-FAER)
oA RAERE) RAIRTE) EL) -1H- K %=
#EREAES 1 TR 10 R L, ARX-3-[4-(5,6-—f-2-T4
“1H-Z 5ok - 1-R) X R R TR B (F % 10) -4 H L.
MS (ESI) m/z 557 (M + H)*; 'H-NMR (CDCl,) & 7.85 (1H, br.s), 779 (2H, d, J=8.4
Hz), 7.42 (2H, d, J=8.1 Hz), 7.36 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.4 Hz), 7.17 (1H,
br.s), 4.35-4.26 (1H, m), 3.35-3.25 (1H, m), 2.93-2.83 (2H, m), 2.78 (2H, q, }=7.6 Hz),
2.46 (3H, 5), 2.19-2.07 (2H, m), 1.34 (3H, t, }=7.6 Hz).

Z 4] 100

5,6- =R -1-(4-{1, 1-=FHE2-[({[U4-FEER) SR A L)
BR)RATTRA)EK)-2- TR -1H-F %=+

THEL 2-[4-(4,5-—f2-AEXEX)XA]-2-FEHH

BRBEEN 1 TERIMELYE, N2,4,5-Z8BA ¥ 2- (4-
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FAFHE)-2-FEXAHM (Axton, C. A.%¥. J. Chem. Soc. Perkin
Trans. 1, 1992, 17, 2203)% &#MiLo%.
'H-NMR (CDCL,) & 9.38 (1H, br), 8.31 (1H, s), 7.54 (2H, d, }=8.58 Hz), 7.30-7.22 (3H,
m), 1.75 (6H, s).

Fo2 2-[4-2-8EA-4,5-— KX BRE) XA -2-FEARK

B EKRAG 28 TR 2HAELY, K 2-[4-(4, 5-—R-2-HE ¥
R)ER]-2-FPRAK (TR 1) WNEHALEY.

'H-NMR (CDCL) & 7.41 (1H, s), 7.30 (2H, d, J=8.4 Hz), 7.09 (1H, s), 6.90 (1H, s),
6.80 (2H, d, J=8.4 Hz), 5.22 (2H, s), 1.62 (6H, s).

F B 3. 2-[4-(5,6-—f-2-TH-1H-¥Hfkek-1-%) ¥ X ]-2-
VXA

BRELEG 1 FRHAELYL, MK2-[4-Q2-84-4,5-—8¥E
A)XR]-2-FRAH (F % 2) R s &8 &4 ML Y.

lH-NMR (CDCl,) 6 7.91 (1H, s), 7.78 (2H, d, J=8.4 Hz), 7.45 (2H, d, J=8.4 Hz), 7.24
(1H, s), 2.83 (2H, q, J=7.5 Hz), 1.89 (6H, s), 1.42 (3H, t, J=7.3 Hz).

T% 4 5 6-—f-1-(4- {1, 1-=FE2-[({[U-FAEXR) B8
AI&A} BR)RRICHAYER)-2-LE-1H-K sk

¥2-[4-(5, 6-—R-2-TH-1H-Fjfok-1-F) X X]-2-FAF
M (P % 3, 102mg, 0.28mmol). Pt0, ( —kMEHmA) . &4 (0. 5mL)
£ LB (15oL) P RAWEE R A AR (4. 5kg/cn®) THEHE. 8 W
B, B CHLLERAY, X EBR. FALYEFA—L T (10nL)
b EERT Q&R mA stV EB8E G 5858 (0. 3nL, 1. 96mmol)
o =LK (0. 3mL, 2. 1mmol). 0.5 M HE, REROW. ¥EeHE
TR P (100mL), A 10%47# &K A% (50mL). & (50mL) = 3K
(50mL) #ik. B AMEFIE MgS0.), X%, He-W2THE&H TLC 4
W (ZBRLE/THK = 2:1) , 53 62ng (37%) 4 8dW, Haé
B 4Kk 'H-NMR (CDCL,) & 7.83 (1H, s), 7.67 (2H, d, J=9.3 Hz),
7.55 (2H, d, J=9.3 Hz), 7.38-7.22 (4H, m), 7.18 (1H, s), 3.45 (1H, br), 2.76 (2H, q,
J=R.4 Hz), 2.34 (3H, s), 1.37 (6H, s), 1.31 (3H, t, J=8.2 Hz).
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%4 101

FHk1. LEA[4-4,5-—R-2-AEFERL)FEA]LRE

BEREEN 1 FEIHELE, K2,4,-ZfAEER4-REX
RLBEBH AT,

'H-NMR (CDCl,) & 9.41 (1H, s), 8.32 (1H, s), 7.37 (2H, d, J=8.4 Hz), 7.28 (1H, s),

7.22 (24, d, J=8.3 Hz), 4.19 (2H, q, J=7.1 Hz), 3.66 (2H, s), 1.29 (3H, t, J=7.1 Hz).

FH2 LA[4-QC-REA4,5—fEBX)EL]I LS

BB 28 FH2MAELY, RTE[4-(4,5-=F2-AEX
BX) XA LR (TR 1D HAEHFALEDY.

'H-NMR (CDCL,) 3 7.16 (1H, s), 7.15 (2H, d, J=7.5 Hz), 6.86 (1H, s), 6.72 (2H, d,
J=7.1 Hz), 5.12 (1H, br.s), 4.15 (2H, g, J=7.0 Hz), 3.79 (2H, br), 3.54 (2H, s), 1.26 (3H,
t, J=7.1 Hz).

FH3 LA[4-(5,6-—f-2-TE-1H-¥f%2-1-R)¥X K] T
AR B

BRI 1 RS HRLY, NCE[4-Q-RE-4,5-— %K
R)XEILEE (TR 2)FPABKAHE/FELESD.

'"H-NMR (CDCL) & 7.84 (1H, s), 7.52 (2H, d, J=8.2 Hz), 7.30 (2H, d, J=8.4 Hz), 7.19
(1H, s), 4.22 (2H, q. J=7.1 Hz), 3.75 (2H, 5), 2.77 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5
Hz), 1.32 (3H, t, J=7.1 Hz). '

T’ 4. [4-(5,6-—R-2-THA-1H-FH%k%-1-R)¥XX]z®

AERT, AEENCE4-(5,6-—RK-2-TE-1H-F k=
-1-R) XA mE (F% 3, 1.30g, 3.4mmol) &9 PEEE & mA 2N
NaOH K ¥ #& (3.4ml). 1 BTG, RERESY, E4HAK(200ul)
HE, REOW_CE(100mL) k%, HSKEM 2N A8 KL, ALK
ZE/THF (v/v, 1:1, 300mL) ¥IR. ¥AMFER%E MK (200mL). #
K (200mL) #7%, T3 MgS0.). BEEM, 3 1.02g (86%) 47 M 4L
&, Aaéehik: 'H-NMR (CDCl,) & 7.94 (1H, s), 7.56-

7.45 (4H, m), 7.26 (1H, 5), 3.72 (2H, 5), 2.72 (2H, ¢, J=7.3 Hz), 1.22 (3H, 1, J=7.5 Hz).
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F%&5. 2-[4-(5,6-=—f-2-TE-1H-Fifk=2-1-2) X R 28
e
H(4-(5,6-—RK-2-THA-1H-XHKt-1-R) XA L8 (F % 4,
0.81g, 2.3mmol) L ELAABLE (10nL) ¥ RASWEHFE 0.5 B, K%
AWM AR (28% NH, KE®R, 50ml), REVWAM LK LE
/THF (v/v, 1:1, 200mL) #H. ¥ FREALKEE (2 x 100nL),
F & MgS0,), R%. A4V RedBEE#£E%L, A_KPR/
VB (20:1) ZBL, 53| 349mg (44%) FML4H, Hk & Bk
'H-NMR (CDCL,) § 7.93 (1H, s), 7.58 (1H, br), 7.51 (2H, d, J=8.4 Hz),
7.47(2H, d, J=8.4 Hz), 7.27 (1H, s), 7.00 (1H, br), 3.51 (2H, s),2.71 (2H, q, J=7.5 Hz),
1.21 (3H, t, J=7.5 Hz).
T % 6. 2-[4-(5,6-— &K -2-Z A -1H- % HFkm-1-%) %
AI-N-({[@-FEER)BSEAIRE) ZL) 2otk
¥ 2-[4-(5,6-=K-2-TA-1H-¥Hk-1-R) X R /e (F
X 5, 105mg, 0.30mmol) . =¥ YV X & & X 7 # & & (0. 07nL,
0.45mmol). ¥# (10mL) 5 THF (5nL) 4 RAOMAEEABE Fimik. 6
DG, A 0. 1oL P ERBEAF RRE, BRI ME 3 )
. BREDAH, ETBTHE2X. RkERLY, ReWhBdHs
B TLC %t (ZBRTE) , 3 150mg (92%) FrMiLo%, ALEL
Z I B Ak | 'H-NMR (CDCL,)
5 9.78 (1H, s), 7.95 (2H, d, J=8.3 Hz), 7.84 (1H, s), 7.54 (2H, d, J=8.4 Hz), 7.34 (2H, d,
J=8.0 Hz), 7.32 (2H, d, J=8.4 Hz), 7.18 (1H, s), 3.78 (2H, s), 2.77 (2H, q, J=7.5 Hz),
2.41(3H,s), 1.35 (3H, t, J=7.5 Hz).

%34 102

5, 6-—R-1-(4-(2-[({[U-FPHEER)ZBmAI&A) B X)) &4
LY FER)-1H-F ok

TH1. 2-[4-(5,6-=F-1H-%Hsked-1-A) FR 1 LA P B &

# 2-[(4,5-=R-2-FBA) X K] % (450ng, 1.42mmol) 5 F
B(Tol) REWAMATRIE 4L DN, SH55, HRLSWA 2N NaOH
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KERAEZBME, RLKTE (50uL) FR, ¥ ER % FE MgS0,), &
‘3] 480mg (quant. ) HiLSW, HBEWHH: '0-
NMR (CDCL,) § 8.10 (1H, s), 8.08 (1H, s), 7.95 (1H, s), 7.61 (1H, s), 7.49-7.41 (4H,
m), 4.47 (2H, t, J=6.8 Hz), 3.10 (2H, t, J=6.8 Hz).
YH® 2. 2-[4-(5, 6-—f-1H-%Hf%-1-R) ¥4 ®
BRIEN 1 THRE HRALEL, K 2-[4-(5, 6-=H-1H-E %=
SI-R)RRICEATRE (R DHARELL Y.
IH-NMR (QDC13) 5 8.08 (1H, s), 7.96 (1H, s), 7.61 (1H, s), 7.49-7.40 (4H, m), 3.97
(2H, q, J=6.4 Hz), 2.99 (2H, t, ]=6.4 Hz).
Y& 3. 2-[4-(5,6-—f-1H-FEHfk-1-2) XX ] 2L B &L
B
BRLEY) 26 FH S ALY, M 2-[4-(5, 6- =R -1H-FX =
-1-R) KA C8 (V% 2) 9l &b Ao,
MS (E1) m/z 332 (M').
FH 4 2-[4-(5,6-—K-1H-¥#%=-1-2) 2 L] o8
BRZES 1 THRINELY, M 2-[4-(5, 6-= K -1H-F Hoknd
“1-R)RAT AR R (B % 3) H A4 ML,
'H-NMR (CDCl,) § 8.09 (1H, s), 7.96 (1H, s), 7.62 (1H, s), 7.45-7.38-(4H, m), 3.06
(2H, m), 2.87 (2H, t, J=6.6 Hz). 4
TH®S 56-—R-1-(4-2-[({[U-FPAZER) SR AR L) B
A)RAITE)ER) - 1H-¥ ok
BREZHYG 1 FR 10 FRLE, K 2-[4-(5, 6-=K-1H-F %
-1-R) KR LB (F % 3) 4 &4 M4 2%,
'H-NMR (CDCL,) & 8.11 (IH, s), 7.96 (1H, s). 7.72 (2H, d, J=8.4 Hz), 7.58 (1H, s),
7.38 (4H, 5), 7.28 (2H, d, }=8.4 Hz), 6.72 (1H, m), 3.56 (2H, q, J=6.9 Hz), 2.92 (24, t,
J=6.9 Hz), 2.38 (3H, s).
£74] 103
5,6-=F-1-(4-{2-[({[(4-FRAEL) B BA IR LI B R) KL
CRYERR)-1H-¥ %=, B
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BB L& 2MELL, K5, 6-=f-1-(4-2-[({[(4-FEXX)
A RAER) KR TE)FR)-1H-F kb (k4 102) H 4
ALY,

'H-NMR (DMSO-d,) & 8.55 (1H, s), 7.97 (1H, s), 7.71 (1H, s), 7.50-7.44 (4H, m), 7.29
(2H, d, J=8.4 Hz), 7.01 (2H, d, J=8.4 Hz), 3.02 (2H, m), 2.61 (2H, m), 2.16 (3H, s); IR
(KB1) v, 1601, 1516, 1487, 1450, 1128, 1084 cm™.

4] 104

6-R-5-ZRFE-1- -2-[({[4-FEEL) s i]RA)
BER)RAICAIERR)-1H-%KH=%d

THEL 2-[G-R-4ZRATFE-2-AEXBRL) XL 28

BRIEV I FTHRIMELYE, K2, 4-—L-5-Z A FEAALE S
4-REF R LB HNEHRBLEY.

'H-NMR (CDCl,) & 9.69 (1H, br.s), 8.58 (1H, s), 7.37 (2H, d, J=8.4 Hz), 7.23 (2H, d,
J=8.4 Hz), 7.19 (1H, ), 3.93 (2H, t, J=6.4 Hz), 2.94 (2H, t, ]=6.4 Hz).

TH®2 2-[Q-fA-5-F4-RAFEA XD XX LE
BRI 28 FER2HAELEL, M2-[(5-8-4-Zf FE-2-5
ES SIS YA ACE SI-PE3 VA NS

1]
H-NMR (CDCl,) 8 7.17-7.15 (3H, m), 7.05 (1H, s), 6.92-6.88 (2H, m), 5.48 (1H, br.s),
3.85 (2H, t, J=6.6 Hz), 2.83 (2H, t, J=6.6 Hz).

FH3. 2-[4-(6-f-2-Z A -5-ZfFA-1H-EHokk-1-%) ¥
AleExammes

wREES 1 TR ALY, K2-[(2-RAE-5-8-4-= ﬁ,‘f’ia
FER)FEI G (TR 2 PAKRLH S/ ALY,

MS (EI) 424 (M).

TH 4 2-[4-(6-8-2-ZRA-5-=fFA-1H-FEHokek-1-%) ¥
AlLE

BRIAEH 1 IR MELYL, K2-[4-(6-8-2-LA-5-=fW
E-H-FopRmd-1- ) E A CA RBRE (F % 3) H &ML,
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'H-NMR (CDCl,) & 8.11 (1H, s), 7.50 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.21
(1H, s), 4.03-3.98 (2H, m), 3.02 (2H, t, J=6.4 Hz), 2.79 (2H, q, J=7.5 Hz), 1.36 (3H, t,
J=7.5 Hz). »

$% 5 2-[4-(6-R-2-Z A -5-=RFEL-1H-¥EHkek-1-4%) ¥
AITEERLY
BRI 26 FES A LEL, A 2-[4-(6-R2-TE-5-= £
PE-IH-FF%k-1-R) XX L8 (TR DA EHRALESY.
'"H-NMR (CDCL,) & 8.1 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.20
(1H, s), 3.63 (2H, t, }=6.9 Hz), 3.03 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=7.4 Hz), 1.36 (3H,
t, J=7.4 Hz).
T%6. 2-[4-(6-R-2-ZA-5-ZRFHA-1H-FHfket-1-H) %
ALk
BREEN 1 FHRIFELYE, R2-[4-(6-K-2-ZX-5-=HF
A-1H-F5rk-1-R) XF R R B RAY (F % 5) H &8 oH.

'H-NMR (CDCL,) § 8.11 (1H, s), 7.45 (2H, d, J=8.3 Hz), 7.29-7.26 (2H, m), 7.23 (1H,
s), 3.11 (2H, t, J=7.0 Hz), 2.92 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.5 Hz), 1.36 (3H, t,
J=7.5 Hz). |
TH®T. 2-CH-6-8-5-ZRAFE-1-(4-2-[({[[@-PEXX)
ZEAIRAIER) KREATCE)EL) -1H-%K 5%
BREES 1 TER 10 MELE, MK 2-[4-(6-R-2-THX-5-= &
FA-IH-F ke -1-R) R A Tl (F® 6) H&mELLY.
'"H-NMR (CDCL,) 5 8.09 (1H, s), 7.74 (2H, d, J=8.4 Hz), 7.42 (2H, d, J=8.2 Hz), 7.30-
7.26 (4H, m), 7.18 (1H, s), 6.76 (1H, m), 3.59 (2H, q, J=7.0 Hz), 2.96 (2H, t, J=7.0 Hz),
2.79 (2H, q, J=7.6 Hz), 1.34 (3H, t, ]=7.6 Hz).
54 105
6-RA-5-ZRFE-1-(4-2-[({[E-FPEER)ZBREATAL} B
A)RATCHRYRR) - 1H-¥ 5%, AH
BRI 2 HELL, K 2-LE-6-8-5-=RAFX
“1-@-2-[({I@W-FAX R BB EA IR RAI B R) AKX TA Y X
3) —1H-3 5fwked (3641 104) 4] &AL 0% .
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'"H-NMR (DMSO-d,) 5 8.15 (1H, s), 7.59 (2H, d, J=8.4 Hz), 7.46-7.39 (4H, m), 7.33
(1H, s), 7.12 (2H, d, J=8.4 Hz), 3.15 (2H, m), 2.78-2.71 (4H, m), 1.24 (3H, t, J=7.5
Hz); IR (KBr) v, 1601, 1518, 1431, 1398, 1348, 1306, 1128, 1084 cm™".

%P 106
4- (6-R-2-TE-5-Z R FA-1H-Ffkt-1-K) XL E-(4-F
PSP T
BRE&N 3HELY, K 2-[4-(6-R-2-LE-5-Z R FH-1H-
Fofekek-1-R) XX L8 (£H4] 104 TR 1) RNERHAELEH.
mp 170-173 °C; H-NMR (CDCL,) & 8.12 (1H, s), 7.94-7.91 (2H, m), 7.41-7.24 (6H, m),
7.19 7'(1H,'s), 4.39 (2H, t, J=6.8 Hz), 3.04 (2H, t, J=6.8 Hz), 2.78 (2H, q, J=7.6 Hi),
2.44‘(3H, s), 1.35 (3H, t, J=7.6 Hz); IR (KBr) v,.,, 1746, 1518, 1342, 1232, 1159, 1132,
1086 cm™ .
F3p 107 :
4-(6-R-2-ZRA-5-ZRPA-1H-K k- 1-X) X TH-(4-F
EXR) oA/ A TRE, AR
BEREEN 2HAELYE, M4-(6-R-2-TE-5-ZRFE-1H-%
Hokmk-1-R) X LE-4-FPEEXR) S EA KL PR E (F44 106)
H &R EA Y.

'H.NMR (DMSO-dy) & 8.15 (1H, s), 7.59 (2H, d, J=8.1 Hz), 7.47 (4H, 5), 7.34 (1H, 5),
7.15 (2H, d, J=8.1 Hz), 3.96 (2H, t, 1=6.6 Hz), 2.86 (2H, t, J=6.6 Hz), 2.75 (2H, q,

=7.4 Hz), 2.28 (3H, s5), 1.24 (3H, t, J=7.4 Hz).
% &) 108
5-R6-FA-1-(4-{2-[({[U-FEER) BB A RL) B L) &/
AITRYEE)-1H-F %
FH1 2-[(4-8-5-FR-2-AEXBL)EL]ILE
HEREEG 1 TRIMELYE, R2,5-—K4-FLAMEAEF 4-
RAXLLBHERALESD.
'H-NMR (CDCL,) & 9.40 (1H, s), 8.20 (1H, s), 7.31 (2H, d, J]=8.4 Hz), 7.21 (2H, d,
J=8.4 Hz), 7.05 (1H, 5), 3.93-3.91 (2H, m), 2.91 (2H, t, ]=6.4 Hz), 2.29 (3H, )
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F%2 2-[C-RA4-f-5-FTEAFEBER)XRX]ILE
BREEEN 28 FHR2MELE, KR 2-[(U-R-5-Fh-2-AEX
BE)FERAIZH (TR D HEEFELES.
'H-NMR (CDCl,) § 7.06 (2H, d, J=8.6 Hz), 6.93 (1H, s), 6.79 (1H, s), 6.67 (2H, d,
J=8.6 Hz), 3.80 (2H, d, J=6.4 Hz), 2.77 (2H, {, J=6.4 Hz), 2.21 (3H, s).
F % 3. 2-[4-(5-8-2-THA-6-FE-1H-¥(If%k=d-1-K) % 1]
LERRE
BBEEN 1 TESHELL, R2-[(Q-KE4-F-5-FEXE
R)EEI L8 (TR 2) P ABRAHSFHANLSY.
MS (EI) m/z 370 (M').
F% 4. 2-[4-5-R-2-THE-6-FE-IH-FHfokd-1-K) A K]
L&
BRIAEN 1 TH 6 HELZL, K 2-[4-(5-K-2-CH-6-FX
—1H-%(5Fk - 1-K) X R A AR & (F K 3) HEHEALeY.
'"H-NMR (CDCL,) & 7.74 (1H, s), 7.47 (2ﬁ, d, J=8.3 Hz), 7.27 (2H, d, J=8.3 Hz), 6.93
(1H, s), 4.00 (2H, t, J=6.6 Hz), 3.02 (2H, t, J=6.6 Hz), 2.76 (ZH, q, J=7.5 Hz), 2.39 (3H,
s), 1.32 (3H, {, I=7.5 Hz).

F% 5. 2-[4-(5-£-2-T K -6-FE-1H-F k-1 gmgj
LEEKLY
BREES 26 FHES HAELL, K 2-[4-(5-8-2-TE-6-FH
—1H-FF%-1-R) FR] 8 (TR 1) H &AM LEH.
'H-NMR (CDCL,) § 7.75 (1H, s), 7.45 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.27

(1H, ), 3.62 (2H, t, }=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.76 (2H, q, J=7.5 Hz), 2.40 (3H,
s), 1.33 (3H, t, }=7.5 Hz).

T% 6. 2-[4-(5-R-2-TH-6-FHE-1H-Fjfkt-1-K) X K]
;i3

BRERA 1 TR IHFAELL, K 2-[4-(5-8-2-TH-6-F4
—-1H-F k- 1-R) X R CA & 8H (F % 5) H &AL S.
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lH-NMR (CDCl,) 6 7.75 (1H, s), 7.42 (2H, d, J=8.3 Hz), 7.27 (2H, d, J=8.3 Hz), 6.93
(1H, s), 3.10 (2H, t, J=7.0 Hz), 2.90 (2H, 1, }=7.0 Hz), 2.76 (2H, q, J=7.5 Hz), 2.40 (3H,
s), 1.33 (3H, {, J=7.5 Hz).
$% 7. 2-2E-5-F-6-FHh-1-(4-{-2-[([[(4-FRFEL) 5B
ARV B RE]ICH)FER)-1H-F %t
BBIAEA 1 FE10ELYL, K 2-[4-G-R2-TH-6-F1
~IH-¥3Fkmk-1-R) XX L (TR 6) W& HFALEH.
'"H-NMR (CDCl,) & 7.75-7.72 (3H, m), 7.38-7.23 (6H, m), 6.91 (1H, s), 6.73-6.69 (1H,
m), 3.62-3.55 (2H, m), 2.94 (2H, t, J=6.8 Hz), 2.75 (2H, q, J=7.6 Hz), 2.40 (3H, s),
2.37 (3H, ), 1.30 (3H, t, J=7.6 Hz). ‘
F34 109
5-f-6-FE-1-(4-{-2-[([[U-FPEAEX)ZBAI KL} ER)
RAEJTAYER)-1H-¥ %4, AR
BRTAEM 2 HMELDL, K 2-CTEX-5-8-6-F %
1-@-{2-[([[G-FREAER)BZBRAIRA I ER)RREITALX
) -1H-% ok =t (F4 108) H &4 B4,
'H-NMR (DMSO-d,) & 7.68 (1H, s), 7.60 (2H, d, J=8.1 Hz), 7.41-7.35 (4H, m), 7.13
(2H, d, J=8.1 Hz), 7.05 (1H, s), 3.17-3.15 (2H, m), 2.75-2.65 (4H, m), 2.34 (3H, s),
2.27 (3H, s), 1.20 (3H, t, J=7.5 Hz); IR (KBr) v,,,, 1599, 1516, 1456, 1‘402, 1128, 1084,
1001 cm™.

34| 110

6-R-2-CLEA-1-(4-2-[({[@-FEFR L) AT RAI EL) &
EI1THRYFER)-5-[ (Paseid) £ ]-1H-K =%

F® 1. 2-[4-G5-R-2, 4 —AAEBRX) XX LE

BREAES 1 FHRIHALD, K2,4-—8-1,5-=MEXH 4-
REAFALHEFEAFANLESD.
lH-NMR (CDCL,) & 9.81 (1H, br.s), 9.07 (1H, s), 7.40 (2H, d, J=8.3 Hz), 7.25 (2H, d,
J=8.3 Hz), 7.17 (1H, s), 3.95 (2H, 1, J=6.6 Hz), 2.95 (2H, t, J=6.6 Hz).

FHk 2. 2-[4-2-RA-5-R4-AEAXBER)XAILE

BBEEM A0 TR 2HAELTE, K2-[4-(5-£-2, 4 —AE Xk
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BR)XXILH(FHR L HSFHALESD.
'H-NMR (CDCL,) & 7.54 (1H, s), 7.24 (2H, d, J=8.6 Hz), 7.11 (1H, s), 7.03 (2H, d,
J=8.6 Hz), 5.76 (1H, br.s), 3.89 (2H, t, J=6.4 Hz), 3.65 (2H, br.s), 2.87 (2H, t, J=6.4
Hz), 1.28 (1H, s).
T 3. 2-[4-(6-R-2-THA-5-AE-1H-FHkek-1-K) ¥ 4]
LR R
mRBEEP 1 FERSMELEL, RK2-[4-2-RA-5-F-4-HE ¥
BeAR) XA L8 (% 2) R B EH &R MLED.
TLC Rf = 0.8 (TKR/LETLE = 1:2).
T 4. 2-[4-(6-R2-TH-5- A -1H-E k- 1-R) ¥ 4]
Z

I

BREEM 1 FH 6 HRELEL, K 2-[4-(6-8-2-ZE-5-7%
“1H-F k- 1-R) X R ICEA AR B (T % 3) ) &4 Mo 4.
'"H-NMR (CDCl,) & 8.34 (1H, s), 7.50 (2H, d, J=8.0 Hz), 7.28 (2H, d, J=8.0 Hz), 7.19
(1H, 5), 4.00 (2H, 1, J=6.3 Hz), 3.02 (2H, t, }=6.3 Hz), 2.79 (2H, q, J=7.6 Hz), 1.62 (1H,
s), 1.36 (3H, t, J=7.6 Hz). '
Y’ 5. 6-R-1-[4--KTE)XX]-2-2 4 -5-sA-1H-% 5
koo
BREEN 1 TR THELL, M 2-[4-(6-£-2-TA-5-7E1
IH-3F Ik -1-R) X R L8 (T & 1) H & HLS Y.
'H-NMR (CDCL) & 8.34 (1H, 5), 7.50 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 7.19
(1H,s), 3.84 (2H, t, J=7.0 Hz), 3.22 (2H, t, J=7.0 Hz), 2.80 (2H, q,J=7.6 Hz), 1.37 (3H,
t, J=7.6 Hz).
FH® 6. 6-R-1-[4-(2-RTE) ¥ H]-2-TH-1H-¥£ jfoknd—5-
A ke
HEREEP 89 &K 4 ALY, K 6-£-1-[4-(2-K )%
A1-2-TA-5-AA-1H-%X sk (F % 5) 1 44 AL,
'H-NMR (CDCl,) & 7.43 (2H, d, J=8.6 Hz), 7.29 (2H, d, J=8.6 Hz), 7.16 (1H, s), 7.02
(1H, s), 3.96 (2H, br.s), 3.81 (2H, t, J=7.1 Hz), 3.19 (2H, {, J=7.1 Hz), 2.74 (2H, q,

J=7.5 Hz), 1.33 (3H, t, J=7.5 Hz).
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FH 7. N-{6-8-1-[4-Q-RLA)¥EL]-2-TE-1H-F k=
~5-3} Vo Bk
BREEY 40 FH 5 FIELEL, K 6-8-1-[4-Q-KTLH) %
R]-2-TE-1H-Ffkk-5- 0 (T % 6) H & ALad.
'H-NMR (CDCL,) & 7.70 (1H, s), 7.55 (2H, d, J=7.9 Hz), 7.50 (2H, d, J=7.9 Hz), 7.13
(1H, s), 3.95 (24, t, }=7.0 Hz), 3.16 (2H, t, ]=7.0 Hz), 2.97 (3H, s), 2.71 (2H, q, J=7.6
Hz), 1.21 (3H, t, J=7.6 Hz).
& 8 N-{1-[4- (-2 KA TH) FX]-6-R-2-TX-1H-F 5
kb —5- 4} B sb i
BRIAEN 1 FRSHARELYL, AN-{6-K-1-[4-C-RTE) X
A1-2-TE-1H-F ke -5-K) B (T B 1) HE4HFELL Y.
'H-NMR (CDCl,) 6 7.47 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.16 (1H, s), 6.78

(1H, s), 3.63 (2H, 1, J=6.9 Hz), 2.98-3.05 (SH, m), 2.77 (2H, q, }=7.4 Hz), 1.35 (34, t,
J=7.4 Hz).

TH 9. N-{1-[4--REALH) XA]-6-K-2-TH-1H-% %
-5} WAk Bb Ak
BRIEP ST HRTHELL, AN-{1-[4-2-B&A A%
A]-6-R-2-CE-1H-F jfokek-5-2 ) Watsc i (F % 8) #4474 4L
a4,
lI-I-NMR (CDCL;) 6 8.03 (1H, s), 7.43 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz), 7.17
(1H, s), 3.33 (2H, br.s), 3.08 (2H, t, J=7.0 Hz), 2.96 (3H, s), 2.88 (2H, t, J=7.0 Hz),
2.77 (2H, q, J=7.6 Hz), 1.35 (3H, t, J=7.6 Hz).
THE10. 6-R-2-CE-1-U-2-[({[4-FPEAER)Z# A R&HL)
BR)RAICEIRE)-5-[ (L) RAT-1H-F k=
BB ERS | $%& 10 FETE, K N-{1-[4-(2-RAZR) X
1-6-R—2-TA-1H-% jfoknk—5-X) Paksb i (F % 9) 4448 4L
#.

o
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mp 101-123 °C; MS (ESI) m/z 590 (M + H)*; 'H-NMR (CDCl,) & 8.04 (1H, s), 7.73
(2H, d, J=8.2 Hz), 7.42 (2H, d, J=8.2 Hz), 7.25-7.33 (4H, m), 7.16 (1H, s), 6.68 (1H,
br.s), 3.58 (2H, t, J=7.2 Hz), 2.93-2.98 (5H, m), 2.77 (2H, q, J=7.5 Hz), 2.45 (3H, s),
1.35 (3H, t, }=7.5 Hz); IR (KBr) v,,,, 1654, 1517, 1467, 1336, 1151, 1089, 972 cm’".
LHp 111
6-8-2-CE-1-(4-2-T(H{[@-FEER) s L] /A BL) &
AICEYEE)-1H-¥ 5k =-5-F 8L ik
FE 1. 2-R-4-[4-2-BE LX) XA ]-5-METH
BEREAN | FERIFELL, K2, 4-=R-5-FAFH (Grivsky,
E. M.: Hitching, G. H. Ind. Chim. Belge., 1974, 39, 490)
Ao 4-RAX KL LHH ALY,
lH-NMR (CDCI,) & 9.81 (1H, br.s), 8.56 (1H, s), 7.39 (2H, d, J=8.3 Hz), 7.23 (2H, d,
J=8.3 Hz), 7.15 (14, s), 3.93 (2H, t, J=6.2 Hz), 2.94 (2H, t, J=6.2 Hz), 1.62 (1H, br.s).
TH 2 5-RE-2-R-4-[4-QC-BETLH)XBERX]ITRHK
BBEES 28 FH2HATE, KN2-R-4-[4--BEAZH)X
B ]-5-FEFH (TR 1) HAEAFALESD.
'"H-NMR (CDCL,) & 7.23 (4H, d, J=8.3 Hz), 6.99-7.33 (2H, m), 3.88 (2H, t, J=6.1 Hz),
3.56 (1H, br.s), 2.87 (2H, t, J=6.1 Hz).
T % 3. 2-[4-(6-F-5-RA2-TE-1H-Fiked-1-4) X R]
LERKE :
BRLAEM 1 THRS A LE, KNo-RE-2-8-4-[4-(2-K T
R)EBEAIFHE(FR2DPABAHNEFALSD.
TLC Rf = 0.5 (&R/ LB TE = 1:2).
T 4.
BRI 1 TR 6 A LE, K 2-[4-(6-F-5-FKE-2-T1K
~TH-F k- 1-R) X R T LA R & & (F % 3) #l &AM LbH.
"H-NMR (CDCI,) & 8.04 (1H, s), 7.52 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.19
(1H, ), 4.02 (2H, t, ]=6.5 Hz), 3.03 (2H, t, J]=6.5 Hz), 2.80 (2H, q, J=7.6 Hz), 1.36 (3H,
t, J=7.6 Hz).

VB 5. 6-K-2-TH-1-[4-C-F£ATH) X E]-1H-¥H %%
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-5- Y Bl
G 6-f-2-2K-1-[4-(2-£A L A) FA]-1H-F Hoksk-5-H
(¥ % 4, 2.4g, 7. 4mmol). DMSO (0. 7mL, 8.8mmol) %5 P 8% (100mL)
6 B4 MmN 30%iE A4 &K% (1. 3mL, 11mmol) #= 0. 2MNaOH K&
#% (0. 7mL, 0. 14mmol). & R4WA 50°C THHF 2 I K. BEEM,
WRBKERFRE. BRI AR EE, ERAET TR, 558 1.9g (76%)
HABAESY, AHERE B 'H-NMR (DMSO-d) 8 7.69 (1H, br.s),
7.61 (1H, s), 7.33-7.40 (4H, m), 6.95 (1H, s), 4.64 (1H, br.s), 3.59 (2K, t, J=6.4 Hz),
2.74 (2H, t, J=6.4 Hz), 2.62 (2H, q, J=7.4 Hz), 1.11 (3H, t, J=7.4 H2).
FH 6. 6-R-1-[4-(2-RKTE) XX ]-2-TH-1H-F Hf=krd-5-
Y Bk B
BRI I TRTHAELEL, M6-R-2-TE-1-[4-(2-8% T
) FRI-1H-F ke -5-FBuh (F % 5) R &L .
'H-NMR (DMSO-d,) & 7.71 (1H, br.s), 7.62 (1H, s), 7.36-7.47 (5H, m), 6.95 (1H, s),
3.85 (2H, t, J=7.1 Hz), 3.06 (2H, {, J=7.1 Hz), 2.63 (2H, q, J=7.6 Hz), 1.11 (3H, t,
=7.6 Hz).
TH®T. 1-[4-C-BEA LK) FHK]-6-R-2-LE-1H-% k=
—5- Y Bt ik
#wBEES 1 TH 8 ALY, KN 6-R-1-[4- -8R RA) %
A]-2-TF-1H-F jfok =k -5- P BbRE (% 6) 4] & 47 AL &% .
'H-NMR (DMSO-dy) § 7.80 (1H, br.s), 7.71 (1H, s), 7.46-7.57 (5H, m), 7.04 (1H, s),
3.65 (2H, t, J=6.9 Hz), 2.98 (2H, t, ]=6.9 Hz), 2.72 (2H, q, J=7.5 Hz), 1.21 (3H, t,
J=7.5 Hz).
F& 8. 1-[4-(2-RALH) X A]-6-R-2- LA-1H-F ok
~5-F Bb Ak
BREAEY 3T FHR T HEALYL, K 1-[4-C-BE&AZR)X
A]-6-R-2-TE-1H-KHkrd-o- Tl (T % 7)H L5440,
'H-NMR (CDC},) § 7.80 (1H, s), 7.71 (14, s), 7.39-7.50 (5H, m), 7.08 (1H, s), 2.49-
2.89 (6H, m), 1.21 (3H, t, J=7.4 Hz).
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%9 6-R-2-ZE-1-(4-(2-[({[4-FRAEX) oA AL}
BRA)RAICA)FR) -1H-F 5k k-5-F 8k

BRBEAEA 1T BRI0HELE, HM1-[4-Q-ALZH)ER]-6-
A2~ LR -1H-F jFok =k -5-F 8ok (F 5K 8) H &4 L4

mp 152-163 °C; MS (ESI) m/z 540 (M + H)*; 'H-NMR (DMSO-d,) § 7.81 (1H, brs),
7.72-7.75 (3H, m), 7.51 (1H, br.s), 7.33-7.44 (6H, m), 7.06 (1H, s), 3.26 (2H, br.s),
2.68-2.80 (4H, m), 2.34 (3H, 5), 1.23 (3H, t, J=7.5 Hz); IR (KBr) v, 3395, 1664, 1519,
1396, 1161, 1089, 991 cm’™.

b 112
6-R-2-ZA-1-(4-2-[({{4-PEER)SFBRAIERA)I B L) &
REITCREYER)-1H-EH%k-5-% %
Fo-R-2-TEA-1-4-[2-[({[E-FEEXR) B L)AL BR)
RATTHYFERE)-1H-K ok -5-F /e he (L4 111, 140mg,
0.26mmol) 55 KOH (63mg, O.8mmol) /& ¥ &% (10mL) T 69 BA % /&
100°C THHA 1 X. HREWBAKRY, AN EBBIL, ALK TE
(50mL) F . HAHER*EK (30nL) #i%k, 3 (Na,S0.), K%, &
R GARBRREEEELL, A_RKFR/FE(10:1) 65K, 535
36mg (25%) #= M4, Hé & Ek:
~mp 145-150 °C; MS (ESI) m/z 541 (M + H)'; 'H-NMR (DMSO-d,) &
8.10 (1H, s), 7.76 (2H, d, J=7.9 Hz), 7.36-7.47 (6H, m), 7.10 (1H, s), 3.28 (2H, m),
2.69-2.81 (4H, m), 2.34 (3H, s), 1.24 (3H, t, J=7.5 Hz); IR (KBr) v, 3450, 1701,
1517, 1340, 1163, 1091, 900 cm™.
LA 113
N-[6-R-2-CZH-1-(4-(2-[({[@-FPAER) s A ] &E) B R)
RATTHRYER)-1H-¥ 5% %-5-R] L8 K
YHE 1. N-{6-8-1-[4-Q2-K X)X E]-2-T A -1H-¥ ek ek
-5-%} LB B
£ 0°C KRART, & 6-K-1-[4-Q2-RRA)¥(EX]-2-T4-1H-
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¥ ek —5-F e (F£#%&4H 110 F % 6, 100mg, 0. Smmol) #wteE (7mL)
EARBMLEBEEL (.03, 0.33mmol), HEABRLHAETETHHE
1.5 Jouf. BRABBPIAK(20nL)F, BB TE (50nl) ¥, ¥A
#HUE M 2NNaOH K% #% (30mL). 3K (30mL) %%, &5 F % (Na.S0,).
RERENE, B EERR ki EEESN, ROR/CRTE (1:3)
ZEBL, 152 110mg (98%) 4 4Lo-¥, A @& & Bk
H-NMR (CDCL,) 8: 8.66 (1H, s), 7.56

(1H, br.s), 7.45 (2H, d, }=8.2 Hz), 7.29 (2H, d, }=8.2 Hz), 7.12 (1H, s), 3.82 (2H, 1,

=7.1 Hz), 3.19 (2H, t, J=7.1 Hz), 2.77 (2H, q, J=7.6 Hz), 2.26 (3H, s), 1.34 (3H, t,

J=7.6 Hz).

T8 2. N-{1-[4-(2-R KA ZH) ¥ A]-6-R-2-TX-1H-%5
Kek-5-K} LA
BRIEEF 1 TR8HAELL, KAN-{6-f-1-[4-(2-R X)X
B1-2-ZE-1H-RHke-5-24) Bl (F % 1) R4 FHALH.
'H-NMR (DMSO-d,) & 8.66 (1H, s), 7.55 (1H, br.s), 7.45 (2H, d, J=8.1 Hz), 7.30 (2H,
d, J=8.1 Hz), 7.11 (1H, s), 3.62 (2H, t, J=7.1 Hz), 3.02 (2H, t, J=7.1 Hz), 2.76 (2H, q,
J=7.6 Hz), 2.26 (3H, s), 1.34 (3H, t, J=7.6 Hz).
FB 3. N-{1-[4-2-RAZR) XK ]-6-R-2-ZE-1H-KH%
-5-3} LRtk
BRI ST FRTHELL, AN-{1-[4-(2-BREATH) X
A]-6-R-2-ZE-1H-¥Hfskek-5-%) 28 (F % 2) Hl &ML s
#.

'H-NMR (CDCL) 5 8.66 (1H, s), 7.55 (1H, br.s), 7.42 (2H, d, J=6.6 Hz), 7.27-7.29 (2H,
m), 7.12 (1H, s), 3.08 (2H, t, J=6.9 Hz), 2.88 (2H, t, ]=6.9 Hz), 2.75 (2H, q, J=7.4 Hz),
2.26 (3H, s), 1.34 (3H, t, J=7.4 Hz).

PB4 N-[6-R-2-TH-1-(4-(2-[({[4-PRER)BRL]
RATER)RAICE ER) - 1H-%f%d-5-£ ] Tk
HEREES 1 TH 10 FELEL, A N-{1-[4--fAZH) %
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A]1-6-5-2-TE-1H-FHokmk-5-%) ZBE: (F B 3) 8 4 hMALD
%u 1

mp 125-133 °C; MS (ESI) m/z 554 (M + H)*; H-NMR (CDCL,) § 8.64 (1H, s), 7.74

(2H, d, J=8.4 Hz), 7.55 (1H, br.s), 7.25-7.39 (1H, s), 7.08 (1H, s), 3.53-3.61 (2H, m),

2.94 (2H, t, 1=7.1 Hz), 2.75 (2H, q, =7.4 Hz), 2.41 (3H, 5), 2.27 (3H, 5), 1.32 (3K, t,

J=7.4 Hz); IR (KBr) v, 3390, 1676, 1517, 1240, 1161, 1089, 1018, 972 crm"".

L 114
6-ZE-5-(4-{2-[({[U-FPAEXR)ZHAIERAI ZREL] 2
B} FR)-5H-[1, S =R AR MIB I [4, 5-F] % Hokn
Y& 1L 2-{4-[(6-AA-1, - KA _ELRAH-5-L) f 4] %
AlvE
RIS A5 FHR 1 FFRELTE, M S-RA-6-ME-1,3-%H=
ARF RIS 42 KR LB S ALY,
'H-NMR (CDCL,) 8:10.07 (1H, br.s), 7.62 (1H, s), 7.29 (2H, d, J=8.5 Hz), 7.20 (2H, d,
J=8.5 Hz), 6.58 (1H, 5), 5.98 (2H, 5), 3.90 (2H, t, ]=6.6 Hz), 2.90 (2H, t, J=6.6 Hz). |
TH| 2. 2-(4-[(6-RA-1, 3-RHF R L HKAH-5-2) RKAIX
AlvE
HREAEY 28 R 2R LEL, M 2-(4-[(6-mA-1, 3-F =
ARTES-5-R) KAL) LB (B D HEELLY,
'H-NMR (CDCL,) 8 7.26 (1H, 5), 7.04 (2H, d, J=8.2 Hz), 6.60 (2H, d, J=8.2 Hz), 6.39

(1H, s), 5.87 (2H, s), 4.96 (1H, br.s), 3.80 (2H, t, 1=6.4 Hz), 3.64 (2H, br.s), 2.76 (2, t,
J=6.4 Hz).

Y& 3. 2-[4-(6-TA-50-[1, 31 =R 43R KI5 5F (4, 5-F1 ¥ %
d-5-R) XK LA R &

BRLEH 1 FRES L LL, M 2-(4-[(6-R K1, 3-FH# &
REEFH-5-H) RAIER) LB (% 2) Fo 7 8L S A S AR AL

TLC Rf = 0.5 (TLR/LMLE = 1:2).

Y& 4. 2-[4-(6-TR-5H-[1, B3I =R AR EIH I [4, 5-F1 % %
H-5-R)¥A]z8
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BREAN 1 TR HAELE, K 2-[4-(6-TE-5H-[1, 3] =&
RIR BRI I (4, 5-F1 Kk -5-R)XRIZ A A& (T % 3) H &4k

LS.
'H-NMR (CDCl,) & 7.43 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.19 (IH, s), 6.53

(1H, s), 5.94 (2H, s), 3.98 (2H, t, J=6.4 Hz), 2.99 (2H, {, ]=6.4 Hz), 2.73 (2H, q, J=7.4
Hz), 1.31 (3H, t, J=7.4 Hz). ’
%S5 5-[4-2-RZEA)XA]-6-2A-50-[1, 3] & LK X%
I [4, 5-f1 ¥ k=
BREEP 1 TRTHELYL, K 2-[4-(6-ZA-5H-[1, 3] =&,
RIXEIG I [4, 5-F1 RNk -5-R) ER LM (T % 1) H &ML
.
IH-NMR (CDCL,) & 7.42 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.1 Hz), 7.19 (1H, s), 6.54
(1H, 5), 5.94 (21, 5), 3.81 (2H, t, J=7.1 Hz), 3,19 (2H, t, J=7.1 Hz), 2.72 (2H, q, J=7.6
Hz), 1.31 (3H, t, J=7.6 Hz).

VB 6. 2-[4-(6-TH-50-[1, 3] — QLR KB I [4, 5-F] £ %
w-5-R)EXXICEABELY

BREEN 1 THREMELYL, KN5-[4-C-fA)%ER]-6-2
A-5H-[1, 31 =R 3R X [4, 5-F1E vkt (3 % 5) 4] &4 ML A
.

'H-NMR (CDCl,) § 7.42 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.19 (1H, s), 6.53

(1H, s), 5.93 (2H, s), 3.60 (2H, t, J=7.1 Hz), 3.00 (2H, t, J=7.1 Hz), 2.73 (2H, q, J=7.6

Hz), 1.31 3H, t, }=7.6 Hz).

TR T. 2-[4-(6-TKE-5H-[1, 3] — AR EHH (4, 5-t1 K%
w-5-K)XE] L
BREEG) 1 TR IMELL, K 2-[4-(6-T4-50-[1, 3] =&
FRRIHH (4, 5-F1F okt -5-R)ER]ZABEAY T % 6)H &
LY.
'H-NMR (CDCL,) § 7.40 (2H, d, J=8.2 Hz), 7.22-7.28 (2H, m), 7.19 (1H, s), 6.54 (1H,
s), 5.93 (2H, s), 3.05 (2H, t, J=6.8 Hz), 2.86 (2H, t, J=6.8 Hz), 2.73 (2H, q, J=7.6 Hz),

1.31 (3H, t, J=7.6 Hz).
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FES. 6-LA-5-(U-2-[({[U-PEER)SSEATREAIEL)
KEIT XY F X)) -5H-[1, 3] =R F 3R R[4, 5-f1 F b=k
BREEP 1 TEI10MELTEL, K 2-[4-(6-TE-5H-[1, 3] =&
AR (4, 5-T1FHk2-5-K) XX L (F % ) RHEHFMA1LE
.
MS (ESI) m/z 507 (M + H)*; 'H-NMR (DMSO-d,) § 7.75 (2H, d, J=8.1 Hz), 7.35-7.37
(6H, m), 7.16 (1H, s), 6.55 (1H, s), 5.97 (2H, s), 2.76 (2H, t, J=6.9 Hz), 2.65 (2H, q,
J=7.6 Hz), 2.50 (2H, br.s), 2.34 (3H, s), 1.18 (3H, 1, J=7.6 Hz).
LHP 115 |
6-ZE-5-4-2-[({[@-FPEXL) B AR A)I B EL]
A} FAE)-5H-[1, 3] =R % R XI5 [4, 5-f1 K Hfskek, @A
BREEM 2HELL, N6-LE-5-U-2-[({[@-FEER)
HEmA]RAIEA)RRAICAYXK)-5H-[1,3] =& % 30 K% 5
[4, 51 F jfekrk (L4841 114) 5 Z4FHLL9.
mp 140-155 °C; IR (KBr) v,,, 3384, 2873, 1600, 1519, 1460, 1155, 1128, 1085, 1037,
945, 813 cm™.
LH#HH 116
2-CTA-1-(4-2-[({[U-FPEE L) B A]RA I B &L
A}EK)-6, T-=&-1H-[1, 4] — R LR THHF[2, 3-F]1 k=
FEL T-MA-2,3-—4-1,4- X H 8 LR H-6-8
AERT, @ 6,T-—fMA-2,3-—&%X#[1L,4] R LxcH
(Takakis, I. M. ; Hadjimihalakis, P. M. J. Heterocyclic. Chen.,
1991, 28, 625., 13g, 57.8mmol) 5 Z & (150ul) & BAH mA S
#r(9.6g, 172.5mmol), REWRAWER 30 4. A5, @i C
HRELRREY, RERR. B4V 2ddkick e #Edb, RO
/CBRUBEB (HEERB 1:1 £1:2), 185 3.22g (28%) 4= 4L
W, A¥E K

'H-NMR (CDCl,) 8 7.67 (1H, 5), 6.23 (1H, 5), 5,85 (2H, br.s), 4.19-4.33 (4H, m).
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% 2. 2-{4-[(7-AE-2,3-—4-1,4-% A LRTH-6-4)
fAI¥KlLm

BREES A5 FE 1L TE, K T-HE-2 3-—&-1,4-F 5
ZREROLH 6-E(FE D 4-EXRLLEN &AL,

'H-NMR (CDCL) 8 7.77 (1H, s), 7.26 (2H, d, J=8.4 Hz), 7.19 (2H, d, }=8.4 Hz), 6.64
(18, s), 4.20-4.31 (4H, m), 3.89 (2H, t, J=6.4 Hz), 2.88 (2H, t, J=6.4 Hz).

T%&3. 2-{4-[(T-8E-2,3-—4-1, 4 X F QLR H-6-4)
RfREIXK)LE

#REwS 28 FH 2 R LYE, K 2-{4-[(7T-AE-2,3-=4&
-1, 4-FHF R ERTHE6-X)RATXA) 28 (F & 2) Heé4mHL
a%4.

lH-NMR (CDCL,) 6 7.02-7.05 (2H, m), 6.62-6.65 (3H, m), 6.33 (1H, s), 5.00 (1H, br.s),
4.15-4.24 (4H, m), 3.79 (2H, t, J=6.6 Hz), 3.53 (2H, br.s), 2.76 (2H, t, J=6.6 Hz).

& 4. 2-[4-(2-T A -6, 7-= &-1H-[1,4] —f % 5k & 5 5#
(2, 3-f1 %5k~ 1-R) X R ] LA A M &

BRI 1T ROMAELEL, K2-{4-[(T-RHE-2,3-—4-1, 4
FH R AR CH6-R)RATXA 28 (T & 3)FABRAH &AM
e

TLC Rf = 0.5 (TLH: LK LB 1:2). |

T B 5 2-[4-(2-TX-6,7T-—&A-1H-[1,4] — QR LK T H ¥
[2, 3-f1 ¥ Hfokt-1-R) X K] L%

BRI 1 THR 6 MELYL, R 2-[4-2-TH1-6,7-=4&
-1H-[1, 4] — R R THH (2, 3-Fl1 ¥ k- 1-R) X R ] A F 8 &
G % 4) H & HFELL.

'H-NMR (CDCl1,) 6 7.42 (2H, d, J=8.1 Hz), 7.25-7.28 (3H, m), 6.58 (1H, s), 4.21-4.27
(4H, m), 3.97 (2H, t, J=6.6 Hz), 2.98 (2H, t, J=6.6 Hz), 2.74 (2H, q, J=7.3 Hz), 1.31
(3H, t, J=7.3 Hz).

T’ 6. 1-[4-Q2-RTH)FHK]-2-2H-6, 7-—4-1H-[1, 4] =

LR THIH[2, 3-F]1 E ok
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BEREAM 1 FER T HREALL, K 2-[4-(2-T%-6,7-=4&
-1H-[1,4] —A L F THIHF [2, 3-Fl1¥t%ke-1-K) XXM (%
5) H &Ar LS.

'H-NMR (CDCL,) § 7.40 (2H, d, J=8.1 Hz), 7.26-7.39 (3H, m), 6.58 (1H, 5), 4.25 (44,

s), 3.80 (2H, t, J=7.3 Hz), 3.20 (2H, t, J=7.3 Hz), 2.74 (2H, q, J=7.6 Hz), 1.31 (3H, t,

J=7.6 Hz).

T® 7. 2-[4-(2-L 4 -6,7-=&-1H-[1,4] — R X R T
[2, 3-f1 Xk -1-R) X R LA & RiLH

BRERN 1 FERSHELE, N1-[4-Q2-8ZR)%(4]-2-C
-6, 7T-=&~-1H-[1, 4] R LR THHF[2, 3-Ff1 X H%k=4 (F % 6) 4
H ALY .

'H-NMR (CDCL,) § 7.40 (2H, d, ]=8.3 Hz), 7.24-7.29 (3H, m), 6.57 (1H, s), 4.21-4.26

(4H, m), 3.59 (2H, t, J=7.0 Hz), 2.9 (2H, 1, J=7.0 Hz), 2.73 (2H, q, J=7.5 Hz), 1.30

(3H, t, J=7.5 Hz).

Y& 8. 2-[4-(2-(TLA-6,T-—&-1H-[1,4] — R 2RO H ¥
[2, 3-fI1XHfk=-1-R)EX K] LKk

BREEF | TR 9 HELE, K 2-[4-2-24-6,7-=4&
“1H-[1, 4] — R H THHF[2, 3-FI1 R Hsk-1-R) FR A B &AL

W (B T) HEARESY.
'H-NMR (CDCl,) 6 77.40 (2H, 4, J=8.3 Hz), 7.24-7.27 (3H, m), 6.62 (1H, 5), 4.21 (4H,
s), 3.24-3.26 (2H, m), 3.11 (2H, t, J=6.9 Hz), 2.72 (2H, q, J=7.4 Hz), 1.30 (3H,t,J=7.4
Hz).

YH 9. 2-ZH-1-4-2-[({4-FEER) BB AR L) B R1)
KAETTEIRE-6, T-—&-1H-[1, 4] — Q2R THH[2, 3-fl1EH%
3

HEREEY 1 FH& 10 FELZL, K 2-[4-(2-(LH-6, 7-=4,
—1H-[1, 4] =R Z R T [2, 3-f1 ¥ fpekek-1-R) XK1 2B (F B
8) # &AM A,

MS (ESI) m/z 521 (M + H)*; lH-NMR (CDCly) 8 7.76 (2H, d, J=8.4 Hz), 7.18-7.31

(7H, m), 6.64 (1H, br.s), 6.56 (1H, br.s), 4.24 (4H, s), 3.56 (2H, t, J=6.9 Hz), 2.90 (2H.
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L. J=6.9 Hz), 2.70 (2H, g, J=7.6 Hz), 2.41 (3H, 5), 1.27 (3H, t, J=7.6 Hz).

S 117

2-ZE-1-(4-(2-[({@-FAEX) BB A &RA} EL) RE] L
R)¥k-6,7-=4-1H-[1,4] —RE KR THIF[2, 3-TI X H%K%, #A
#

BERELAN 2 FEATE, K 2-CE-1-4-(2-[({(4-FEXR)
BeAlaAI B RAI A EE-6, T-—&-1H-[1, 4] =A% KT
%9 (2, 3-f1 X kv (4] 116) HEFHALESH.

mp 162-173 °C; 'H-NMR (DMSO-d,) § 7.83 (2H, d, J=8.0 Hz), 7.58 (2H, d, J=8.6 Hz),
7.54 (2H, d, J=8.0 Hz), 7.35 (2H, d, J=8.6 Hz), 7.29 (IH, s), 6.68 (1H, s), 4.42 (4H, s),
3.38 (2H, br.s), 2.94 (2H, t, 1=6.9 Hz), 2.86 (2H, g, I=7.6 Hz), 2.49 (3H, s), 1.39 (3H, ,
J=7.6 Hz); IR (KBr) v,,, 3360, 2875, 1596, 1516, 1468, 1335, 1167, 1130, 1064, 920

cm™.

FA4) 118 - %4 161

ATAFHHEYREBRTHLLHNEN: @B H Lk ETHE
6 5 BB (0. 05mmol) 49 DMF (1mL) % #& A NaH (0. lmmol) é§ DMF
0. 5mL) &%, KRASWES 5 04, ARSI MAEXE 2-[4-(2-
A5, T-=—WH-3H-sk= 5[4, 5-bImtee-3-R) XA ZAEA TR
B (&4 18 %% 1, 7mg, 0.05mmol) %5 DMF (0. 5mL) %%k, ¥ R4
WEZTRTES 30 94, BIRARKKRE DNF &, $ELABETAK
(3mL), %t 0.5g/3mL BondElute SCX. ¥ E48/8 MeOH (5mL) %,
RJGTA 10% HC1/MeOH (3mL) Z6Me. ERETREHBIZR, FHFH
a9,

LH#p) 118

3-(4-{2-[({[B,4=—fFx X)) A TKRAIEZR) KA AL X
HA£)-2-T -5, T-— PR30k 5[4, 5-bItew, fEH

MS (ESI) m/z 546.6 (M + H)".

FLHAH 119
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2-LA-3-{4-[2-({[({3-MEXA} B L) RAIEEI&RE) T
AIFK}-5, 7-=F R0k [4,5-b]wker, dm#

MS (ESI) m/z 523.3 (M + H)".

Z 4] 120

S-(-{2-[({[U-fXH)mm AR AIZA)R AT LA X
K)-2-THE-5, T-— P H-3H-kek i [4, 5-bIwtve, L&#

MS (ESI) m/z 512.5 (M + H)".

LA 121

2-CA-3-{4-[2-({[({4-mAX X s L) R A1 B L 84 T
AIEK)-5, 7-— PR -3H-skk jf[4, 5-bIwkrz, %

MS (ESI) m/z 523.3 (M + H)".

%P 122

N-[4-({[ ({2-[4-(2-T -5, 7T-— 7 £ -3H-ok = ¥ [4, 5-b]H"¢
ar SE S IR SE-CIEZREF 27 F I & SEVRREN F ¥ T )
B, EmH#

MS (ESI) m/z 577.5 (M + H)".

%] 123

SRICSIVEIRCIRCEE B2 3% 3 F SE-F SE-F ¥ § SRS ¥ 3
A)-2-TH-5, T-—FA-3H-2kmk HF[4, 5-b]wter, &

MS (ESI) m/z 512.4 (M + H)'.

%] 124

SU-2-[({[B-f£XxXX)msmATRAIBRA)RA LA X
A)-2-TE-5, T-—FE-3H-vked 5[4, 5-b]wtez, %

MS (ESI) m/z 512.5 (M + H)".

%&b 125

-(U-{2-[({[(G-R2-E9X)RB A TEAIZR)EAI T A)
ER)-2-TK-5, 1-—F X 30—k 4, 5-b]wker, %mE

MS (ESI) m/z 518.6 (M + H)".

%34 126
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3~(4-{2-{({[(5-#-2-EHp X)) M A IR A REL)KATLA)
¥K)-2-T k-5, T-=FA-3H-"k= (4, 5-b]wek, H&kk

MS (ESI) m/z 564.2 (M + H)".

£ 127

2-CE-3-{4-[2-({[({2-FA--AEX K)o L) RE]E L)
KAL) THIER)-5, T-—FH-3H-k= i [4, 5-b]wker, #H&H

MS (ESI) m/z 537.3 (M + H)".

%34 128

3-(4-{2-[({[ B, 4 =FRAFX L) AI/RAIZEL)&X] T
AIER)-2-T 35, T-—F R 30—k [4,5-bIntr, &%

MS (ESI) m/z 538.4 (M + H)".

534 129

S-U-2-[(H{I[U@-TEX D) BmAIfR LI 2 ) RL 1R %
H)-2-TH-5, T-—F R -3k 3[4, 5-b]wber, &%

MS (ESI) m/z 534.5 (M + H)".

%34 130

2-TH-3-(4-2-[({[U-FPREX D) s AT/ A ) B H) £ 4]
LHRYFRK)-5, T-—FH-3H-k 5[4, 5-b]wt, & H

MS (ESI) m/z 508.4 (M + H)'.

%4 131

2-L -5, T-=F R -3-[4- - {[ ({[5- (Rmk)-2-&% £ |5
B RA) BATRA) L) XX ]-3H-vkek i (4, 5-bIwkez, #mH

MS (ESI) m/z 592.4 (M + H)".

%34 132

FU-2-[H{I@, =X A)msm AR A B RAICA %
A)-2-THE-5, T-—FR-3H-sknd 3[4, 5-bIwtez, HM

MS (ESI) m/z 546.6 (M + H)".

%4 133

-U-(2-T({le-2xX)ms X&) B2 A)RA LAY
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A)-2-TZR-5, 7-— PR30k 5[4, 5-bIvkrw, AMHE

MS (ESI) m/z 558.0 (M + H)".

&4 134

3-(4-2-[([4,5-—f2-En R ) AR A RA)RE]L
AYER)-2-TK-57-=FHE-3H-%kj[4,5-b]utx, #®HE

MS (ESI) m/z 552.6 (M + H)".

% #H) 135

3-[4-(2-{[({[2-(2, 4= FXAE) XA ] A} KREA) EEIR
RYTHA)FER]-2-T3H-57-—FE-3H-k= 3[4, 5-b]wbvz, &
#*

MS (ESI) m/z 638.8 (M + H)'.

L34 136

3-(4-{2-[({[(5-R~1,3- =W A -1H-wk—4-K) ks X ] R &)
BR)RATCRAYER)-2-T -5, 7-—F A -3H-k = 3[4, 5-b] ez,
i

MS (ESI) m/z 530.3 (M + H)".

L 3H| 137

3~(4-{2-[({[ (2, 4= &-1,3-&E%-5- L) BB ATEAI B L)
RAEIJLE)FE)-2-T K5, T-=FHA-3H—k 5[4, 5-b]wtee, #
& 3

MS (ESI) m/z 523.2 (M + H)".

%4 138

-(4-2-[({[@-REX D) A& A B RLI LAY E
A)-2-THK-5, T-—FHE-3H-=k 5[4, 5-b]wr, H&#

MS (ESI) m/z 503.2 (M + H)'.

L4 139

3-(4-{2-[({[B, 4 =—mEXR)BBEIKRAIZL)KAITAI X
A)-2-TH-5, T-—F 30—k 5[4, 5-bIwkvz, &

MS (ESI) m/z 514.3 (M + H)'.
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%3] 140

3-(4-{2-[({[ (2, 5-—f-3-En L) BB A IR A ZEL)RL] L
AY¥ER)-2-22-5 7T-—FH-3H-=k= 5[4, 5-b]kex, H&kH

MS (ESI) m/z 552.3 (M + H)".

%4 141

N-[5-({[ ({2-[4-(2-T %-5, T-=F X -3H-%k & jf [4, 5-b]wtk
S3-R)XRKICAIRA)BERATR A i) -1,3,4-F-%-2-X]¢
bk, #mH

MS (ESI) m/z 543.0 (M + H)".

EHp 142

3-{4-[2-({[({4-K-3-MEFER] B A) KRAIZ L) KRE) TA]
FE)}-2-THE-5, T-—FE-3H-=k5[4,5-bIvtee, Hm#

MS (ESI) m/z 557.2 (M + H)".

%3 143

-(4-{2-[({[U-TaREF D) HRAIREAIZL) KA THIE
A)-2-T K5, T-—FE-3H-=k= 5[4, 5-b]wne, HEH

MS (ESI) m/z 550.4 (M + H)".

% 3H 144

3-[4-2-{[({[2,6-—R4-(ZRFTR) XX IHsA) £L) B H4]
KA} TR RXR]-2-TE-5, T-= P X -3H-k" ¥ [4,5- bIwr, &
-

MS (ESI) m/z 614.4 (M + H)".

%P 145

3-[4-2-{[({[4-(1-2mxE) XAz E) RE) B ATRA])
LA)FR]-2-TK-5, 7-—F #3454, 5-bIweee, #HE

MS (ESI) m/z 612.4 (M + H)".

%364 146

-(4-{2-[({[(4,0-=-2-Enp X)) BB LA ] R A BEX)E&L] T
AYFER)-2-TH-5, 7-—FH-3H-kek 3[4, 5-bIwker, Hm#
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MS (ESI) m/z 642.0 (M + H)".

g 147

2-Z K5, T-= PR -3-[4-(2- ([ ({[5- (& a i) 2-En 4]
A} RA)EEAIRAI LK) FA] B0kt [4,5-b]IwtR, #HRK
*

MS (ESI) m/z 598.2 (M + H)".

$ 4] 148

BN CSIVEINCINCE -G S 30 1% JE-F S F IFE-¢ YT 5 3

K)-2-¢E-5, 7T-—F X304 [4,5-bItx, &k

MS (ESI) m/z 534.4 (M + H)".

£ 74 149

3-(4-{2-[({[4-REA-3-AF D) AR A ZR)REA]I LA}

¥ K)-2-TE-5, T-—FE-3H-sk 5[4, 5-b]wbe, EHHE

| MS (ESI) m/z 527.3 (M + H)".

E 4] 150

2-L A5, T-=WE-3-(4-{2-[({[(2,4,5- =8 F¥A)#mi]
SfAIBR)RAICE)FER)-3H-k= 4[4, 5-bIwkvr, #H%#

MS (ESI) m/z 580.4 (M + H)".

%34 151 |

-(4-{2-[({[@,5—=—FaA X))o A& A ZX)EL] T
AYER)-2-Tk-5, T-=F R -3H-sk= 5[4, 5-bIwker, #HmH

MS (ESI) m/z 538.3 (M + H)".

4] 152

3-(4-{2-[({(6-ZAXK-1,3- K Ed2-R)Hs LR L B L)
KRAJTHEYER)-2-TH -5, 7-—F R -3H-km £ [4, 5-b]wtez, #%
B 3

MS (ESI) m/z 579.1 (M + H)".

%) 153

-(4-{2-[({I2-RA4-EFXN) A& A ) A XA}
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¥FR)-2-THE-5, T-—FE-3H-%k4H[4,5-bIwkve, EmA

MS (ESI) m/z 527.2 (M + H)".

%P 154

2-C -5, T-= P E-3-[4- - {[ ({[6- (2- &9 L st i) 2%
A IsEA) £E) BATRA) L&) FA]-3H-sk I [4, 5-b] Wb,
Y8

MS (ESI) m/z 630.2 (M + H)".

£34] 155

3-[4-C-{[({[2-R-5-(ZRFR)XA]Z A} R X)) ELT R
XY E)¥RK]-2-TH-5,7-=F A 30—k [4,5-b] e, &8
3k

MS (ESI) m/z 580.2 (M + H)'.

% 34 156

3-{4-[2-({[(2,3-=&-1,4- K AL R TH-6- L) &
RIREA)RA) TRAIRR}-2-T 45, -2 F X -3H-k = ) [4, 5-b]
eee, Hmi

MS (ESI) m/z 536. 2 (M + H)".

L H#H) 157

2-T -5, T-=FH-3-[4- - {[ ({[2- Gkm i) XX 18m i) £
A)ERIR/A)CHE) X A]-3H-k4 5[4, 5-b]wbee, HmH

MS (ESI) m/z 586.3 (M + H)".

%74 158

3-(4-{2-T({[(4-R-2,5-—FEFXR)ZB A KA B L) BE]
LA} FER)-2-T -5, T-= PR -3H-%: )[4, 5-bInt, HMH

MS (ESI) m/z 540.3 (M + H)".

EHP 159

3-(4-{2-[({[(B-#-5-A2-Ep ) s LI &AL B ) AL]
CAYER)-2-TR-5, T-=FR-3H—k" 5[4, 5-b]wtR, #&#

MS (ESI) m/z 598.1 (M + H)".
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% #&H) 160

2-2 %5, T-=PA-3-(4-(2-[({[ (4-ZH A X 4) BBt A ] &K4)
BA)RAITHA)ER)-3H-k4 5[4, 5-bIwber, HKHE

MS (ESI) m/z 504.4 (M + H)".

x#H) 161

wHE 2,4-=f-5-({[({2-[4-(2-TE-5, T-=F X -3H-s%k = 5
[4,5-b]wtm-3-K) XX A} KRA) BRI KA ML) X T RE,
F -8

MS (ESI) m/z 604.5 (M + H)".

LA 162 - LHH] 194

AFAFHAEMRERTH LENEY: LGBk ETHE
HEBRLE —RATRORSIMALR 1-CA-3-C-FRAFH)R
— % B (WSC) (0. 05mmol, 0.5mL), REEERTARAERESHMA
-RE-4,6-=FE-2-(4-2-[({[U-FEXR)FmEIRA} EL)
AR R FmA)abee* (0. 038mmol) 45 — £ F 1% (0. 5nl) F&k. A
BREVALTRTERHIX, REA 4 CTHEHAN 1 X, REEN
Jo, WRARWET MeOH (lnL), BHEBEIEER. BREZIHER
LC/MS %4t (Shiseido capcell pack UG80 CIS (4.6 x 50mm),
MeOH/0. 1% HCOOH (v/v, 20/80 % 90/10) %), HFHi=MiLo9.

*k3- R A4, 6-—FE-2-(4-2-[({[@-FEFE) s L] KAL)
ZR)EEI TR EBRE) R L THE

FH®1 3-{4-[(4,6-=—FE-3-AEt-2-wwR)RKRAIXE )| A&

) 2-8-4, 6-—FHE-3-A K abew (17. 9g, 96mmol) &5 F i 3- (4-
RIFK) AERE (19g, 96nmol) &5 DMSO (100mL) 3 #& mA N, N-—J
AR TE (26g, 200mmol), ¥R B BAWE 140°C Th#tidk., R
BRAWAK (400nL) 5 LB L8/ F X (v/v, 2:1, 300mL) Z |4 5 K.
TBANM, SXBRMLBELEE/FTH(v/v, 2:1, 200nL) FR, 45
AMERE, MK (200nl) %%, FH# (NaS0.), ¥%. ARG H
65 ¥ 8% (100mL) & A 2N NaOH K#3#% (150mL, 300mmol), K5
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BRAMWEZERTHRF 2N, LBETRIELANAY, ARV AL
B L& (200mL) 6%, #2KAM 2N #£% (200nL, 400mmol) & 4t,
MLBLEEFR(3 x 200mL). HFERZERMIEK (200nL) &, THB
(Na,S0.), ¥4, 153 23.2g (T7%) 4 HBILoW, AHEBEEK.

'H-NMR (CDCL,) &: 9.57 (1H, s), 7.56 (2H, d, J=8.4 Hz), 7.19 (2H, d, J=8.4 Hz), 6.52

(1H, s), 2.95 (2H, t, J=7.5 Hz), 2.66 (2H, t, J=7.5 Hz), 2.55 (3H, s), 2.43 (3H, s).

FTH2 XA 2-{4-[(4,6-—FR-3-AE-2-w X)L XK
LEARATHE
A 3-{4-[(4, 6-=FA-3-AMA-2-wbot &) KA X L)

A (FHE1, 10g, 31.7mmol) # —"&J% (200mL) K & A — £ 58t &
£ % (DPPA) (7. 54mL, 35mmol) A+ = LM (4. 87mL, 35mmol). ¥
B EBRASWE 120°C Th#k 2 I 6. GRERSWMAXS (6. 6g,
70mmol), ¥R AEBRESWERA. 3 IHE, QRAERSWMARIGE
B (3.3g, 35mmol). ¥ BFREVWERMABRE Th#dR., BREEXR
WS, BARWE 10%7 B &K% (200nL) 5 Z 8 7% (300mL) Z
BB, 9 &AM, KA LK TE (300ul) FR, 2FAMER
&, MK (300mL)# K (300mL) Zt&, KRG TFH (Na,S0.), X&E. #
PRk EE%L, ATKR/EtOAc (2:1) B, £75] 10. 3¢
(77%) i Hiba%, AREERK.

'"H-NMR (CDCl,) 6: 9.60 (1H, s), 7.61 (2H, d, J=8.6 Hz), 7.38-7.32 (2H, m), 7.24-7.16

(3H, m), 7.14-7.09 (2H, m), 6.54 (1H, s), 5.06 (1H, br.s), 3.58-3.50 (2H, m), 2.89 (2H,

t, J=6.9 Hz), 2.56 (311, s), 2.44 (3H, s).

T 3. 4,6-—FE-2-(4-2-[({[U-FEER)ZBETER)
B RATCHE) R k) -3- h whet

WEHEGER 2-{4-[(4, 6-=FE-3-mE2-woe A) A T%
XA RATHBE (F% 2, 10.0g, 24.6mmol) 5 37 P X 548tk
(6. 3g, 36.8mmol) #§ DMF (100mL) &% #%& MmA £4L44 (2. 0g, 50mmol).
HRERGHWEERTHHE 1IN, BRERESHBHAK (300nL) P,
RMLBRLE/FPERFER(v/v, 2:1, 2 x 300nL). HFAHMEREMK
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(100mL) #= % & (200mL) #t %, &G -F#® (Na:S0). BREEMN, F3A
¥, NLRBRLETEL S, /435 9.6g (B1%) #FHEL4H, ABHEHE
. Rk, Repgddked hE#Edb, RTK/LBRTLE(1:1)
b, 138 1.9g (16%) #FMLEH, AB/EBRK,

'H-NMR (CDCL,) 8: 9.75 (1H, ), 7.62 (2H, d, }=8.4 Hz), 7.59 (2H, d, =8.4 Hz), 7.26

(2H, d, J=8.4 Hz), 7.15 (2H, d, }=8.4 Hz), 6.62-6.50 (2H, m), 3.55-3.42 (2H, m), 2.80
(2H, t,J=6.9 Hz), 2.56 (3H, 5), 2.43 (3H, s), 2.39 (3H, s).

T4 3-RE4,6-=FE-2-(4-{2-[({[A-PEFEE) BB K]
SAIBLEAICA ERL) BT

B 4,6-=FR-2-(4-2-[({[4-FPEXE) oL IR A E L)
BATCHE) R R)-3-MEeE (F% 3, 11.4g, 23.6mmol) 45 F &
(250mL) E & A 10% Pd-C (2.0g). ¥ G RAEBATEE
(4. Okgf/cm®) THHF 4 o, SRR IBAN, REER. £ELY
MLEBLETELR, 53 9.0g (85%) AMLEeH, AkéaéEBK.

'H-NMR (CDCIl,) 8: 7.69 (2H, d, J=8.0 Hz), 7.26 (2H, d, J=8.0 Hz), 7.00-6.95 (4H, m),

6.61 (1H, s), 6.24 (1H, br.s), 3.44-3.38 (2H, m), 2.70 (2H, t, J=6.7 Hz), 2.39 (3H, s),
233 (3H, 5), 2.19 (3H, 5).

&4 162

5, T-=WH-3-(4-{2-[({[U-FEAEXRA) AT R A} Z L) K
AR FER)-2-[3-ARK-3-(2— &%) AR ]-3H-%= 5[4, 5-b]
wheE, Ve

MS (ESI) m/z 602.48 (M + H)".

L4 163

5, T-=FA-3-(4-2-[({[(4-FAXX) BB A& A B ) &
RICEYER)-2-(REAFTHE)-3H-k= 5[4, 5-bIm, &%

MS (ESI) m/z 570.5 (M + H)".

£ 34 164

5, - P A-3-(4-2-[({[U-PEXR)BBELAIELI B X)) &
AITHYERE)-2-[2-(3-wbme ) TR ]-3H—=k= 5[4, 5-bIwk®, F
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L

MS (ESI) m/z 569.49 (M + H)".

34 165

5, T-—FE-3-(4-(2-[({[U-FEEXR)BBE]RE} EL) &
AITEIER)-2-B-AAK-3-FX A R E)-3H-% 4[4, 5-b] R,
V& i |

MS (ESI) m/z 596.28 (M + H)".

%35 166

5, T-=FA-3-(4-2-[({[@-FEXL) A AL EE) &
EICEYER)-2-(3-% KA F/K)-3H-k4 5[4, 5-bIww, Fa&#

MS (ESI) m/z 582.52 (M + H)".

LA 167

2-(LEEFTE)-5, T-—FE-3-(4-{2-[({[@-FEELR) #B
EIKRAIEX)R/E]ITH) ¥ K) 30—k 5[4, 5-b]vktR, FEHHE

MS (ESI) m/z 522.46 (M + H)".

%34 168

5, T-—WA-3-(4-2-[({[U-FHAER) BB EAIRLI BL) &
BRICEIFRE)-2-[CGRRR) PRI -3k 5[4, 5-bIwtee, T

MS (ESI) m/z 586.49 (M + H)".

L 3#H| 169

5, T-=FA-3-(4-2-[({[G-FRAER) BB EIRKR L) FL) &
AICRYFER)-2- XA 30—k 5[4, 5-bIwker, TE&H

MS (ESI) m/z 534.51 (M + H)".

LH#HAH] 170

5, T-=WA-3-(4-2-[({[4-FEAXR) BB AT KA B L) &
AITHEIFRRE)-2- (-] X TH) 30k [4,5-bIwtw, &%

MS (ESI) m/z 568.51 (M + H)".

E#H) 171

2-(3-TrkA)-5, T-=FHE-3-(4-{2-[({[(4-FE X %) 5E 4]
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SFRAIBE)RAICHA)FER)-3H-%%k4H[4,5-bIte, F&E

MS (ESI) m/z 516.45 (M + H)".

£ A 172

5, T-—WHA-3-(4-{2-[({[-FEAFX L) B A] KA} EE) &
HITHE)FRE)-2-C-Epr R 7)) 3054 [4,5-b]kx, F&#E

MS (ESI) m/z 560.44 (M + H)'.

L) 173

5, T-=—FR-3-(4-2-[({[U-FEXR) AT &RAI Z L) &
EICKYEE)-2-(4- X&) -3H-%=4H[4,5-b]m", P&H

MS (ESI) m/z 530.46 (M + H)".

LA 174

5, T-=FA-3-(4-{2-[({[4-FEXRE) B AT RA} EE) &
AITHIFR)-2- Q- Eyr A W) -3k [4, 5-bIwkr, FE#i

MS (ESI) m/z 560.44 (M + H)".

L3P 175

5, T-=FA-3-(4-2-[({[4-FEXR) B ATRKAI B L) &
AITHR}FRE)-2- -t A PH) -3k [4, 5-bIwter, FE&H

MS (ESI) m/z 555.48 (M + H)".

F3p] 176

5, T-—FA-3-(4-2-[({[4-FEAFXR) BB EIK A B L) &
AITAYFRE)-2-[(2E)-2- KIS K] -3H-k = [4, 5-bIwkeR, F&
#

MS (ESI) m/z 532.48 (M + H)".

AP 177

2-F K5, T-=PR-3-4-(2-[({[U-PEEX L) s X ]/ 4)
BAR)RATCHA)FR)-30k= 3[4, 5-b]wtw, T

MS (ESI) m/z 554.48 (M + H)".

E3&4] 178

2~ (RAVR)-5, 7-—FE-3-(4-(2-[({[(4-FAEXR) B84 ]
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SAYBRAILHA)FHR) 30454, 5-bItR, FP#E

MS (ESI) m/z 503.41 (M + H)".

E#&H 179

2-(FPEETR)-5 7-FE-3-(4-{2-[({[(4-FLE L) 5%
RIGAIER) KA LR X R) 305 [4,5-bIwbe, @i

MS (ESI) m/z 508.44 (M + H)".

%34 180

2-BE-5,T-ZFRE-3-(4-2-[({{U-FPEERE) A &L)
B RAITH)XH) 30—k [4,5-bIntz, VP&

MS (ESI) m/z 562.33 (M + H)".

%4 181

5, T-—FE-3-(4-2-[({[-PEERL)HHEIRL) B L) K
AITEYEXR)-2-F K -3H-k = 5[4, 5-bIwtse, P& A

MS (ESI) m/z 576. 37 (M + H)".

%3] 182

5, T-= WA -2-(4-FHAXRE)-3-(4-{2-[({[4-FAXE) %5
AJRATERL) KREATCH)XA) 3054, 5-bIwtez, P&k HE

MS (ESI) m/z 548.53 (M + H)".

%34 183

2-[(FRE)FA]-S5, T-—FE-3-4-2-[({[@G-FEAEX) B
BARIRAT ) RAICHAYXKL) -3H-k 5[4, 5-b]wkwe, Fa

MS (ESI) m/z 584. 52 (M + H)".

%364 184

5, T-=WA-3-(4-2-[({[-PEER) BB ATAX) B L) &
ARITH)FR)-2-2-FR AKX TH) 30—k 5[4, 5-bIkwe, Fa#k

MS (ESI) m/z 584.33 (M + H)".

%74 185

5, -2 FWA-3-(4-{2-[({[U-FPEX L) HBE IR LI B L) &
AJTEIEE)-2-[3-2-F%K) HA]-30-%4 5[4, 5-bIwkez, ¥
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L

MS (ESI) m/z 588.5 (M + H)".

E 34 186

5, T-—FA-3-(4-2-[({[4-FREER) B E]RE} EL) &
FEITHEYFR)-2-2-FXFH) -3k~ [4,5-b]wkr, F®HE

MS (ESI) m/z 604.37 (M + H)".

L 7b] 187

5, T-—FA-3-(4-2-[({[U-FEXB) BB AR LI B L) &
RAICEYER)-2-(4-( A TH)-3Hk=5[4,5-bIwtex, FHiE

MS (ESI) m/z 596.42 (M + H)".

% 34] 188

5, T-—WEA-3-(4-{2-[({[4-FPEXR) A& LI B L) &
AITHEIFE)-2-(6-F £ KH4L)-3H-%kdf [4, 5-bIwtr, PE&#

MS (ESI) m/z 610.45 (M + H)".

F 4] 189

2-(2-ZRATE)-5, T-ZFA-3-(4-2-[({[-FAERX B
AR RATEA) RAI A FK) -3H-%4 )[4, 5-b]wkse, T&E

MS (ESI) m/z 536.38 (M + H)".

L4 190 .

2-(2,3-—&A-1H-%-2- KX FH)-5, 7-=FE-3-(4—-{2-[ ({[ (4-
PEXR)ZBEA]RAIRL) REATTE) X)) 30k 5[4, 5-b]
wee, V&

MS (ESI) m/z 594.45 (M + H)".

P 191

2-(FRAEAFTHR)-5, T-—FA-3-(4-2-[({[U-FAER) BB
AIRA)BER)KREAICH)ER)-3H-—k= 4, 5-b]wtez, P& #E

MS (ESI) m/z 518.45 (M + H)".

L 192

5, T-=FA-3-(4-2-[({[G-FEX L) #HAIRL)I B L) &
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A1 AV ER)-2-[2-(FAK) THE]-3H-%k=#[4,5-b]%%, TR
#%
MS (ESI) m/z 538.44 (M + H)".
LA 193
2-TR-5, T-ZFA-3-(4-2-[({[ (- FEXE) BB AR E)
FEH)RAT AT X)) -3H-% 2[4, 5-bIwkk, F&HE
MS (ESI) m/z 548.44 (M + H)".
F 34 194
5, T-—FA-3-(4-2-[({[4-FEEXRE) A &KL ZE) K
EITEYER)-2-(4-KIHE)-3H—k 5[4, 5-b]wtx, F&#
MS (ESI) m/z 532.42 (M + H)".
%&b 195
6-R-5-RA-2-ZH-1-4-(2-[({[@-FEFEX) oA &E)
B BAICHKR)FR) - 10-¥ %4
FTHE 1. 6-R-1-[4-2-RTLA) X K] -2-T X -1H-¥5fkne-5-
i
BREES 1 TR T HELELRFTRE, KN 6-8-2-T4
—1-[4- (2~ X THE) FRE]-1H-F 5k -5-8 (44 111 % 4) 4
ALY,
'H-NMR (CDCl,) § 8.07 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.19
(1H, s), 3.83 (2K, t,J=7.1 Hz), 3.22 (2H, t, ]=7.1 Hz), 2.79 (2H, q, J=7.5 Hz), 1.37 (3H,
t, I=7.5 Hz).
FH2 1-[4-QC-RREATE)FE)-6-R-2-TH-1H-F %k
_5_}%
wREAEG 1 TR BMAELLHETRE, M 6-F-1-[4-(2-K
A)FE]-2-TH-1H-FHFRE-5- (F % 1) $ &4 M09,
'H-NMR (CDCl,) § 8.07 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.18
(1H, s), 3.64 (2H, {, ]=7.0 Hz), 3.04 (2H, 1, J=7.0 Hz), 2.79 (2H, q, J=7.6 Hz), 1.36 (3H,
t, J=7.6 Hz).
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F& 3 1-[4-2-KATZH)XE]-6-R-2-TLE-1H-F %=+
_5_E§—
BEREEPITIRTHELLERITELE, A1-[4-Q2-BR KL TH)
FHE)-6-8-2-TH-1H-Fk-5-1 (F K 2) HE&AFMLaH.
H-NMR (CDCL,) § 8.06 (1H, 5), 7.46 (2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.1 Hz), 7.19
(1H, 5), 3.09 (2H, t, ]=7.1 Hz), 2.89 (2H, t, J=7.1 Hz), 2.79 (2H, q, J=7.6 Hz), 1.36 (3H,
t, J=7.6 Hz).
THE 4. 6-8-5-RE2-TE-1-(4-2-[({[@-FEER)#8
EIRA)BR)RLICEER) -1H-E okt
BREES 1 TR I0HELLHTRE, K 1-[4-(2-FL T H)
FE]-6-R-2- LA 1H-FHRk-5-1 (F % 3) ¥ &4 Mo,

mp 219-224 °C; IR (KBr) v: 3388, 2229, 1708, 1618, 1514, 1466, 1344, 1161, 1089

cm-l.

MS (ESD) m/z 522 (M+H)", 520 (M-H); 'H-NMR (DMSO-d,) 6 8.38 (1H, 5), 7.77 (2H,
d, J=8.2 Hz), 7.31-7.49 (6H, m), 7.32 (1H, s), 6.53 (1H, br.s), 3.26-3.28 (2H, m), 2.69-
2.81 (4H, m), 2.35 (3H, ), 1.25 (3H, t, J=7.6 Hz).

P 196 - P 197 ISR T L

ATFAFHHEHRBERT I LELHE: LR L ETHI
HERBRE KPR (DCM) RS WmALR 1-2E-3-3-—FEAHA
X)) —® B (WSC) (0. 05mmol, 0.5mL), RELAZTEFMA 3- K
~4,6-—FE-2-(4-{2-[({[@-FPEX L) BB A TR L) B L) £ 4]
LA} R AR) weoz (0. 038mmol) 85 DCM (0. 5ml) k. KA L RS
EERTHIEIR, REE4°CTHRESI—X. BELENE, B%
KA T MeOH (1nL), WidEWIEXRR. BREIHEH LC/MS 4
4t (Shiseido capcell pack UG80 C18 (20 x 50mm), A MeOH/0. 1%
HCOOH (v/v, 20/80 £ 90/10) M), #FE| 444,

% #H] 196

N-{2-[ ({[ (4-[5, T-=F -2~ (4- W H X ) -3H-%k 4 5 [4, 5-b]
moe-3-RIX R CR)RAIB A 4-FA LS8, P8
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MS (ESI) m/z 548.53 (M + H)".

&4 197

N-{[(2-{4-[5,7T-=—FH-2-(3-A&R-3- %X ® )30k i
[4,5-b]mtw-3-RIF A} ZHR) [RAIRE} 4A-FLAESE, PR

MS (ESI) m/z 596.28 (M + H)".

L) 198 - F£#kH 216 AR LTE

ATAFHHABRERTH LL A& HERK(0.06mmol) &
F N,N-=J¢ & % ¢ % (DIEA) (0. 106mmol) # = § ¥ £ (DCM)
(0. 3mL) . ME B AW MmA 1-# XX ==K4% (HOBT) (0. 06mmol)
& N, N-— ¥ % ¥ 8:8: (DMF) (0. 02uL) %%, @R B A 3-f k-4, 6-
ZPE-2-(4-2-[({[U-FEXR)ZBEA] &R A ZL) KA LA}
F A ) ok (0. 044mmol) 5 DCM (0. 3mL) 55 DMF (0. 08mL) &%, %
BEmAN 0-KHH=wk-1-F-N, N, N°, N-w9 V¥ 1 Bk 48 >~ £ 855 & (HBTU)
(0. 13mmol) #5 DMF (0. 25mL) % %&. HEA R EREFTETHEHE 6 b,
KEGAEA0°C Tt R, BRLEMNE, BELWET MeOH (0. 8nL).
¥mEk ¥ L Varian BondElute® SCX A (500mg/3mlL), /& Xk A
2ml, MeOH 422, ¥ B A KA 5nl MeOH %%, KB M 2N £./MeOH
(3ml) &M, BEEMNE, FHATT—FRA.

¥E—FeFRFHET EtOH (2ul), REAREE&RMAL S
2N NaOH &% #% (1mL). ¥R B RZEWA 40°C £ 70°C FTHRIFTA.
BR%RGE, BREEN. AELPMA 2N HC1 K% % (1nL, £ pH
7.0). &KEMR DCM FHR (1oL x 3). REAMNE, BHZLP. H
23448 LC/MS 44t (Shiseido capcell pack UGBO C18 (20
x 50mm), /A MeOH/0.1% HCOOH (v/v, 20/80 % 90/10) #:M), 4%
BlAFAALEY, HTERA.

%4 198

N-{6-[5, 7-=F H&-3-(4-2-[({[4-FEER) B A RL]}
EA)RA]TE)FER) 30k [4, 5-bImee-2-X 1 R A} Tk,
Vg

270



01819285. 8 oW B E247/4091

MS (ESI) m/z 591.33 (M + H)".

%34 199

N-{[(2-{4-[5, T-—FH-2-(5-&K-5-FK L ¥ X)-3H-= 43
[4,5-blwtow-3-RIX KA} LX) REIER])4-FRAES®E, FTRE

MS (ESI) m/z 624.37 (M + H)".

F 34 200

N-{[(2-{4-[2-(2-ZFR RH-1-K FR)-5, 7T-=F X -3H-%k = j
[4,5-blwbeg-3-RIX R} ZR)RATERE}4-FAXSBE, TRE

MS (ESI) m/z 544.40 (M + H)".

L4 201

N-{[(2-{4-[2-(1-Zk KW -1-R FRX)-5, 7- = F X -3H-%k =)
[4,5-blatse-3-R]X R} ZR)RATRA) - FPRAEX s, T&E

MS (ESI) m/z 544.40 (M + H)".

% 3EH) 202

(22)-3-[5, T-=F A -3-(4-2-[({[4-FEERK) B L] & X)
BA)RATCAYFIK) -3k 5[4, 5-b] g -2- K ]-N-& K -2-
A BLE:, T8®i

MS (ESI) m/z 575.44 (M + H)".

%34 203 _

N-{[(2-{4-[5, T-=F A -2-(1-FR-3-AR-3-FE &/ HL)-3H-
ke jf (4, 5-b]bse-3-R ] F K} LR) KRAIER) -4-F R X 58t ikz,
Ve

MS (ESI) m/z 610.49 (M + H)".

% &4 204

N-{[(2-{4-[5,7T-=FH%-2- (3,3,3-=f-2-FHHEX)-3H—%
5[4, 5-bImbe-3-RIX A} ZR) KRAIER) - PR XSk, 7
B3

MS (ESI) m/z 574.43 (M + H)".

%34 205
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N-({[2-(4-{(2-[2- (=T &%) LA]-5, T-=F A -3H-% 4 Jf
[4,5-b]ts-3-R} X R) ZRAIRKAIER)4-FEAEB B, TRE

MS (ESI) m/z 563.49 (M + H)".

£ 5] 206

N-({[2-(4-{2-[2-(4-RERX) T RA]-5, 7-= F X -3H-=k & )
[4,5-blwbse-3-R} XK) CHIRKEIBER)4-FEESBE, 782

MS (ESI) m/z 586.46 (M + H)".

L3P 207

3-[5, T-=FE-3-(4-2-[({[@-PEEX)ZHB AR A B L)
KRATTE)ER)-3H-%k 4 5[4, 5-b] b -2-R]-N, N-= Z % & 8k Bz,
L ifF

MS (ESI) m/z 591.50 (M + H)".

%34 208

N-[({2-[4-(5, T-=— ¥ X -2-w -3k b 2 ~3H-=k =& jf [4, 5-b]
A SEES SF & SFF SX-§ F - F JEVE W%iiﬁ&& L

MS (ESI) m/z 534.41 (M + H)".

%74 209

N-{[(2-{4-[5, 7-=F & -2-(1-F A T &) -3H-%k % ¥ [4, 5-b]
R-3-RIRKI ) RATEL) - FRAES®E, T8E

MS (ESI) m/z 534.45 (M + H)".

%35 210

N-{[(2-{4-[2- (R RAFRX)-5, T-=—F A -3H-"k & 3[4, 5-b]
M -3-RIXA ) RATEA) -4-FPRAESsbm, FEE

MS (ESI) m/z 546.46 (M + H)'.

LH| 211

N-{[(2-{4-[5, T-=F R -2~ (2-F X IR FH ) -3H-%k &[4, 5-b]
MR-3-RIRR) CRE)RAIER) - FEAEBBE, TRE

MS (ESI) m/z 518.41 (M + H)".

EHp 212
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N-[({2-[4-5, T-=—F £ -2-{3-[4-(FEE) X X]-3-&RA
H}-3H-sked i [4, 5-bIR-3-R) X R LR} RB)EK]-4-FEX
sk, F®RE

MS (ESI) m/z 626.45 (M + H)".

EHH 213 |

N-({[2-(4-{2-[3-(8,4— =W A XE)R/E]-5, T-—FX-3H-%
ok 3[4, 5-bIwb-3-K} X K) CHEIRAIER)-4-F R X588, 7
L

MS (ESI) m/z 610.28 (M + H)".

LHH 214

N-({[2-(4-[(D)-2-(4-RFEEX) THA]-5, T-—F A -3H-%=%
If [4, 5-b]wbse-3-2} XRA) LR} KA ERL) - PR ESRBE, T&
#*

MS (ESI) m/z 584.41 (M + H)'.

L AP 215

N-[({2-[4-(B, T-=F X -2-{(Z)-2-[2-(FAX)XRX] L H
A} -3H-okek3f [4, 5-b]mbs-3-R) AT R R L) B AT -4-FH %
sk, Y&k

MS (ESI) m/z 596.29 (M + H)".

%3P 216

N-{[(2-{4-[2-(5-& # 2 )-5, 7T-—F X -3H—vk w5 [4, 5-b] vk
"-3-R1EE} CHR)RAIBE)-4-FAES R, T%E

MS (ESI) m/z 544.33 (M + H)".

L] 217 - E3H] 220 4R T L

ATFTAFHREIRERTHNLIEHEY: AERT, A 3-84
~4,6-=FEA-2-(4-2-[({[@-FPEEX L) LT RA B L) £4]
) ¥ ) wbet (0. 044nmol) 9 — £ P& (DCM) (0. 2uL) 5 DMF
(0. 05mL) & & A A Wb (0. 103mmol) #5 DCM (0. 2mL) ik Foit 569 B
. (0. 066mmo1-0. 088mmol) . ¥R A BAWAREEBE THRHE, 2%
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REMESWNK % (4-6hr) . R ERILE, WA EREH MA MeOH
(0.2mL), REHEHHF 1 IPH . AAATESREEMN. FAF{HET MeOH
(0. 8mL), ¥ E Varian BondElute® SCX # (500mg/3mL), /& XMk
/A 2mL MeOH Fi4t#2. ¥ B A9 A M 5nL MeOH 2%, &R JE A 2N £/MeOH
(BmL) %M. EAZFREHMER, HFE TR 5.

¥E—F PR HET EtOH (2nL), REAREERMALE
2N NaOH K% #& (ImL). HF R EBASMWAE 70°C THHEIR. BEEHN
J&, MEALWMA 2N HCl KERHETFH. 2K EM DCM F R (1oL x
5). AMEARBATER, REX%E. AFSHEIHEE LC/MS 44t
(Shiseido capcell pack UG80 C18 (20 x 50mm), /A MeOH/0. 1% HCOOH
(v/v, 20/80 £ 90/10) %K), HFE AL EH, AFRE.

LHp 217

4- JX -N-[ ({2-[4-(2,5, 7T- = F X -3H-=k = jf [4, 5-b] nk*e ~3-
R)ERICHRIRB) B R sk, &

MS (ESI) m/z 478.31 (M + H)".

% #H) 218

N-{[(2-{4-[2-(2,2-=F 3k & )5, 7-=F X -3H- " ¥ [4, 5b]
e -3-A XK LH) KRATER) 4-FE XS BEK, FTRE

MS (ESI) m/z 534.40 (M + H)".

LA 219

N-[({2-[4-(2-3r T X -5, T-= P X -3H-= ¢ ¥ [4, 5-b] % -3~
R)FXICRAI R BER]-4-PAXSBK, TR

MS (ESI) m/z 518.38 (M + H)".

%34 220

N-[ ({2-[4- (2-3R K 3 -5, 7- = F % -3H-=k = jf [4, 5-b] wt5g -3
R)EXICKVRB)BR]-4-FRERBE, TRE

MS (ESI) m/z 532.44 (M + H)".

E b 221

4-(6-R2-LE-5-Z R FHA-1H-FHR4-1-K) XX (4-F

274



01819285. 8 oW B 5E251/4091

AEXR)BRBARLATRESTEASRE

# 4-(6-R-2-THE-5-Z R FE-1H-FoFkd-1-5) XX (4-
PREL)ZBEARLFTRE (£4&4 106, 150mg, 0.265mmol).
¥ X 5% & (50. 5mg, 0.265mmol) £ %M (3% H,0, 0.3ml) P& R4
EERTHRF 16 Dok, SRR GLEHHEK, ARHBEEE (0. 05l
x5), F£40°C AZ P T8 2 K, 155 158ng (81%) /=ML 4-%, #

a & B k.
m.p.: 234.8 °C.
'"H-NMR (CDCl,) &: 8.66 (1H, br.s), 8.35 (1H, s), 7.85 (2H, d, J=8.1 Hz), 7.81 (2H, d,
J=8.4 Hz), 7.53 (2H, d, }=8.4 Hz), 7.39-7.35 (3H, m), 7.29 (2H, d, }=7.9 Hz), 7.19 (2H,
d, J=7.9 Hz), 4.35 (2H, t, J=6.2 Hz), 3.13 (2H, q, J=7.6 Hz), 3.04 (2H, t, J=6.3 Hz),

2.42 (3H, s), 2.36 (3H, 5), 1.43 (3H, t, J=7.4 Hz).

%34 222

4-(6-R-2-LHA-5-ZRFA-1H-KHfkt-1-R) XA (4-F
EXR)smiRATREEAGRE

BRELES 221 A LE, M4-(6-£-2-THA-5-ZRFE-1H-
Rk -1-R) KX TH (4-FHAERL) Bt KA PR & (£3%4] 106)
H & RALA Y.

m.p.: 194.9 °C.

'H-NMR (CDCl,) §: 8.83 (1H, br.s), 8.39 (1H, s), 7.99-7.95 (2H, m), 7.81 (2H, d,
J=8.4 Hz), 7.54 (2H, 4, J=8.4 Hz), 7.41-7.36 (6H, m), 7.29 (2H, d, J=8.4 Hz), 4.34 (2H,
t, 1=6.1 Hz), 3.14 (2H, q, J=7.6 Hz), 3.03 (2H, t, J=6.1 Hz), 2.41 (3H, s), 1.42 3H, t,

J=7.4 Hz).
L #H| 223
4-(6-R2-LE-5-ZRKFE-IH-FHfkt-1-R) XK (4-¥
AR R ATRETHRE
#HRBEHEM 221 ALY, M4-(6-8-2-TH-5-ZRFE-1H-
KR -1-R) XA -FRAXR) BB A KL TEE (k4] 106)
H &AL AW,
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m.p.: 172.2 °C.

1

H-NMR (CDCl,) &: 9.03 (1H, br.s), 8.52 (1H, s), 7.81 (2H, d, J=8.2 Hz), 7.56 (2H, d,
J=8.2 Hz), 7.40 (21, d, J=8.1 Hz), 7.39 (1H, s), 7.29 (2H, d, J=8.1 Hz), 4.35 (2H, t,
J=6.3 Hz), 3.16 (2H, q, J=7.6 Hz), 3.06 (2H, t, J=6.3 Hz), 2.94 (3H, s), 2.41 (3H.s),
1.45 (3H, t, J=7.6 Hz).

3P 224

5- 2B Ak-2-LA-3-(4-2-[({[(4-FPEEX) S E] KA} &
R)RAI LA ER) Bk FERBE

¥ 5-EA-2-TE-3-(4-12-[({[4-FTHAER) s L] KE)
B R)RAEIZA)EL) Fibokedk (L4 78, 43ng, 0.085mmol).
¥ % 2% (16. 2ng, 0.085mmol) £ L& (0. 1nl) T RGHEER
B 16 K. HEARRGEHERK, A LERKE 0. 0501 x 5),
£ 40°C A b T8 2 6, 83 5dng (91%) FFHEALEH, AGEH

k.

m.p.: 166.7 °C.

'HNMR (CDCL) 8: 9.85 (1H, br.s), 8.50 (1H, 5), 8.02 (1H, d, J=8.9 Hz), 7.86 (2H, d,
—8.1 Hz), 7.68 (2H, dd, J=1.8, 8.2 Hz), 7.47 (2H, d, J=8.4 Hz), 7.36-7.31 (3H, m),
7.22 (2H, d, J=8.4 Hz), 7.17 (2H, d, J=8.4 Hz), 7.00 (1H, brss), 3.47-3.39 (2H, m) 3.14
(2H, q, 1=7.3 Hz), 2.88 (2H, t, =63 Hz), 2.58 (3H, 5), 2.35 (3H,5), 2.34 (3H;5), 145
(3H, t, J=7.6 Hz).

34 225
5- B h-2-0&-3-(4-(2-[({[4-FAF B Bm A REA} &K
) RAI LA ER) Rk X i
BB T &H 224 FFE L, A 5- o B A 2- T &
(- {2-[({[@-FAEX) B AIRA) ZH BRI AL XX
Sfokek (£3E4 78) B A ALY,
m.p.: 117.7 °C.
'H-NMR (CDCl;) 8: 9.62 (1H, br.s), 8.52 (1H, s), 8.05-7.96 (3H, m), 7.67 (2H, 4,
=8.2 Hz), 7.49-7.43 (5H, m), 7.37-7.32 (3H, m), 7.19 (2H, d, J=8.2 Hz), 6.92-6.88

(1H, m), 3.48-3.42 (2H, m) 3.17 (2H, g, J=7.6 Hz), 2.89 (2H, t, 1=6.1 Hz), 2.61 (3H, 5),
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2.35 (3H,5), 1.49 (3H, t, J=7.6 Hz).

%&b 226

4-R-2-THE-6-FHA-1-(4-{2-[({[@-FEFXL) 5w L] 4]
B RATTHK)ER) -1k [4, 5-c]H=

Tl BRTHA2-(4-[2-£-6-FH-3-AE-4-mREA)KE]IX
A)LHRETRE

¥ 2, 4-—f-6-FHA-3-AE - (Chorvat, Robert J. %, J.
Med. Chem., 1999, 42, 833., 7.5g, 36.2mmol). [2-(4-&EX
B LRATRAPHRTE (Stark, Peter A. %, J. Med. Chem., 1992,
35, 4264., 1.14g, 4.83mmol) & N, N-=J & A& (50ml) ¥ 69 %
SHERARE T M 16 M. AHE, REREY. HELHA-
.7 55 (200mL) A2, A4iasfe NaHCO, KRE R 4 (50mL x 2). FAM
BT 8 MgS0,), X%. 2t é&#44, AR/ LBTE0N:1)
BL, 153 310mg (16%) iFRiLAH, A& EBHK.

'H-NMR (CDCL,) &: 8.19 (IVH, s), 7.28 (2H, d, J=8.4 Hz), 7.16 (2H, d, J=8.3 Hz), 6.69

(1H, s), 4.62 (1H, br s), 3.43-3.37 (2H, m), 2.84 (2H, t, J=7.0 Hz), 2.37 (3H, s), 1.44
(9H, s).

FH2 RTHA2-4-[(B-RE2-8-6-FH-4-wwRh)RJREAIX
Rl LA RATRE
BEREAF T EIHELL, ARTE 2-{4-[ (2-F-6-FX-3-
AR E) RATEA) CARETERE (TR 1) HAEFRLEY.
'H-NMR (CDCL) &: 7.18 (2H, d, J=8.3 Hz), 7.03 (2H, d, J=8.2 Hz), 6.76 (1H, s), 6.02

(1H, br. s), 4.61 (1H, br. s), 3.40-3.37 (4H, m), 2.78 (2H, t, I=7.0 Hz), 2.33 (3H, s),
1.44 (9H, s). »

F 3. ®THA2-[4-(4-F-2-TH-6-FE-1H-k=H[4, 5-c]
R -1-R) XA LA KA TRE

FRTHE2-(4-[(3-RE2-8-6-FHA4-wwK)KEIXRK] T
EARAFERE (P %2, 238ng, 0. 63mmol) . ABEH (70mg, 0. 76mmol)
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AF¥ M. 6n0L) 5= FR(0.6nL) PHREGBWEDARE T Mk 1 D
. A5, ¥RASPWATLKRLE (100nl) A&, A IN NaOH KE#&
(30mL x 2)F=3#K (30mL) k. HAMETFIHR MgS0.), k&, ¥R
5P Xk —K4SW (5ng, 0.026mmol) 4 F X (5.0mL) E & A
WamE T 16 b, AFE, FRESPHA AT (100nl) H#,
A 4 F= NaHCO, K 3% 5% (30mL) o 3 K (30mL) 6 %. ¥ AME F B
(MgS0.,), #*%. 2 PTLC 4ft, ATKR/TBMTE (1:1) LM, 3
90mg (34%) AR A4, ABE M.
'H-NMR (CDCL) §: 7.44 (2H, d, }=8.2 Hz), 7.27 (2H, d, ]=8.2 Hz), 6.81 (1H, 5), 4.75
(1H, brs), 3.52-3.44 (2H, m), 2.94 (2H, t, J=7.1 Hz), 2.82 (2H, q, J=7.6 Hz), 2.55 (3H,
s), 1.46 (9H, s), 1.32 (3H, t, J=7.6 Hz).
Y4, 2-[4-(4-R-2-THE-6-FH-1H-%4 5[4, 5-c]H=-1-
R)XA] Lk
£ 0C T, AakBEFHRTE 2-[4-(4-R-2-X-6-FH-1H-
ook 5f [4,5-c]mR-1-A) XX ZAREATHRE (F % 3, 90ng,
0.22mmol) & — & F % (8.5mL) & & m A = A Z & (1. OnL,
13. Ommol), ¥ RAWA 0°C THHBE 3004, REAEZERTHEHES I
M. BRAWERSE, ML 7% (G0nl)#H, Biss NalCo, KER
(10mL) = 3K (10mL) Zh#k. A HLEF 3 (MgS0.), #*%. £it PTLC
i, MTEBRLEEHRM, 3% 50mg (73%) #RHALed, AHBENEH.,
lH—NMR (CDCl,) &: 7.45 (2H, d, J=8.2 Hz), 7.27 (2H, 4, J=8.2 Hz), 6.81 (1H, s), 3.09
(2H, t, J=6.9 Hz), 2.89 (2H, t, ]=6.8 Hz), 2.83 (2H, q, J=7.4 Hz), 2.55 (3H, s), 1.31 (3H,
t, J=7.4 Hz).
%5 4-R-2-CK-6-FH-1-(4{2-[({[(4-FEXHE) sz L]
AR KREATTHEYFE) -1H-k4f [4, 5—c]t=
BEREES 1 FHE 10 METL, K 2-[4-(4-R-2-TH-6-F1
~1H-2kv 5F [4, 5-clutse-1-4) XA ] L (F % 4) H &AL ED.
m.p.: 163C.
MS (ESI) m/z: 512 [(MH)"], 510 [(M-H)].
'"H-NMR (CDCLy) &: 7.73 (2H, 4, J=8.2 Hz), 7.38-7.21 (6H, m), 6.78 (1H, s), 3.53-3.51
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(2H, m), 2.91-2.89 (2H, m), 2.79 (2H, q, J=7.2 Hz), 2.52 (3H, 5), 2.37 (3H, s), 1.29 (3H,
t, 1=7.2 Hz).

5345 227
2-[4-(2-L A -4, 6- = FA-1H-% 5 [4, 5-cImw-1-K) X K]
LHEA-FRAEXR)BBRARRETRE
BREEM 3HELTL, K 2-[4-(2-TH-4,6-—FH-1H-%=%
3[4, 5-clutm-1-K) X K] L8 (£#H 42 F %K 4) W &AL EY.
m.p.: 158C.
MS (ESI) m/z: 493 [(MH)*], 491 [(M-H)'].
'"H-NMR (DMSO-d,) &: 7.72 (2H, d, J=8.2 Hz), 7.47 (2H, d, J=8.6 Hz), 7.43 (2H, d,
J=8.6 Hz), 7.34 (2H, d, J=8.0 Hz), 6.96 (1H, s), 4.18 (2H, t, J=6.6 Hz), 2.94 (2H, t,
J=6.4 Hz), 2.76 (3H, s), 2.74 (2H, q, J=7.3 Hz), 2.50 (3H, s), 2.35 (3H, s), 1.23 (3H, t,
J=7.3 Hz). o
£ 228
2-[4-(8-Z 242, 6-—F X -9H-2%-9-K) XX ZH (4-FEX
R AR A TRE
F& 1. 2-{4-[(6-R-2-FA-5-AA-4-ERA)RKA]IXREI T
B3
B ES 4, 6-—fK-2-FR-5-H %% (Albert ¥, J. Chen.
Soc., 1954, 3832, 7.5g, 36.1mmol)# THF (150mL)ZE &N 4-
S A XA T8 (2.47g, 18.0mmol). =T H:(3.65g, 36.1mmol), #
RAOMETETHRIE 1 I, AKAOnL) BXEE, BREVWALRL
By E I (100nL x 3). HAMEMEK (50mL) 2bi%, FI (MgS0.), X
%, bk EESN, AR/ CERLEERRL (BEXEKR 1:1 £
1:2), 433 4.0g (72%) FMed, AXEBK,
'"H-NMR (CDCl,) §: 9.34 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.8 Hz), 3.89
(2H, t, J=6.6 Hz), 2.90 (2H, t, J=6.4 Hz), 2.57 (3H, s).
P% 2. 0K 2-(6-{[4-C-BETHE)XEAIRA}-2-FE-5-
AR -A-FR g R IL) AR
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£ 0°CTF, A ie 2-{4-[(6-R-2-FR-5-ME-4-FRE)
SAIER)L®(FHE 1, 2.0g, 6.48mmol) H§ &AM (61mL) FER AR
B =8 (1.53g, 9.54mmol), RJEH % 20 44 i NaOH KE %R
(11N, 2mL, 22mmol). WAJG, ¥REWEZETEH 1PN, AKX
(120mL) B X B K, WMACLKRAY pH14% 8.0. £KBREHALRL
B5 % (100mL x 3). FAMEM &K (50mL) 2e%, T (MgS0.), kK
%, AL PELABAMBREIIERA KR -TE, /£37 3.26g (72%)
AR, ABENME.
MS (EI) m/z: 432 (M").
'"H-NMR (CDCL) 8: 10.15 (1H, s), 7.55 (2H, d, J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 5.36
(1H, s), 4.31 (4H, q, J=7.1 Hz), 3.90 (2H, t, J=6.6 Hz), 2.90 (2H, t, J=6.4 Hz), 2.56 (3H,
s), 1.32 (6H, t, }=7.1 Hz).
FH3. 2-(4-[2, 6-=FA-5-AE-4-FRE) KRIXR)} L8
Bk 2-(6-{[4-Q-#ACHE)RAIRA}-2-FE-5-#E
4 R) R KB (F % 2, 2.0g, 6.48mmol) £ 2N HC1l KE*®k
(15mL) P8 RAWECTARET B 5 Do, &H5E, Mief NalHCO,
AEZE (100nL) BXEA B, 2R RSP R LR LEFR(100nL x 3).
HAHAMER LK (50nL) ik, T8 MgS0,), k4. 2t hé& &N
i, AEE/ LB UEEF(FERB 1:1 £0:100), /53] 1. 33g (71%)
WA, AXERK,
MS (EI) m/z: 288 (M").
'"H-NMR (CDC,) 5: 9.81 (1H, s), 7.56 (2H, d, J=8.4 Hz), 7.27 (2H, d, ]=8.4 Hz), 3.92-
3.86 (2H, m), 2.89 (2H, t, J=6.4 Hz), 2.76 (3H, s), 2.56 (3H, 5).
FE 4. 2-(4-[G-RA-2,6-— PR g L) REAIXLI LH
RIS 6 T EIMELL, K2-{4-[(2,6-——FRA-5-AX-4-
et ) RATER) L8 (F R 3) W &AL H.
MS (EI) m/z: 258 (M").
'H-NMR (DMSO-c_L,) 8: 8.14 (1H, s), 7.63 (2H, d, J=8.6 Hz), 7.12 (2H, d, J=8.4 Hz),
4.67 (2H, br.s), 3.58 (2H, t, J=7.3 Hz), 2.67 (2H, t, J=7.2 Hz), 2.28 (3H, s), 2.20 (3H, s).
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%5 2-[4-(8-CA-2,6-—FHh-9H-E%-9-K)XR]THkHN
B B
BEREAP 1 FESHELE, h2-{4-[ G-RE-2,6-=F X4
SR ) RAIER LB (TR DRAEHRALESD.
'H-NMR (CDCl,) &: 7.44 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 4.37 (2H, t, J=6.9
Hz), 3.06 (2H, t, J=6.8 Hz), 2.84 (3H, s), 2.82 (2H, q, }=7.4 Hz), 2.70 (3H, s), 2.35 (2H,
g,J=7.6 Hz), 1.31 (3H, t, J=7.6 Hz), 1.15 (3H, t, J=7.6 Hz).
%6 2-[4-(8-TH-2,6-—FA-IH-F%-9-K)X K] L%
BREAES 1 FE6ELL, A2-[4-(8-24-2, 6-=F X-9H-
gob-9-3) XA LA R RE (J % 5) REHFALSH.
'H-NMR (CDCL,) &: 7.46 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.3 Hz), 3.99-3.92 (2H, m),
2.99 (2H, t, J=6.4 Hz), 2.85 (3H, s), 2.83 (2H, q, J=7.5 Hz), 2.70 (34, s), 1.32 (3H, 1,
J=7.3 Hz).
F% 7. 2-[(8-TH-2,6-—FH-OH-F%-9-K) XX A (4-
VIR R B A R T R A
BBELAES 3 TEMELL, A 2-[4-(8-T4-2,6-=FHK-9H-
Zobh-9-3) X K] L8 (F % 6) W &AL,
m.p.: 162C.
MS (ESI) m/z: 494 [(MH)*], 492 [(M-H)1. |
'H-NMR (CDCL,) 8: 7.94 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.1 Hz), 7.24 (2H, d, J=8.6

Hz), 7.18 (2H, d J=8.4 Hz), 4.36 (2H, t, J=6.4 Hz), 2.97 (2H, {, J=6.2 Hz), 2.86 (3H, s),
2.79 (2H, q, J=7.6 Hz), 2.64 (3H, s), 2.44 (3H, s), 1.28 (3H, t, J=7.6 Hz).

5364 229

2-[4-(4, 6-=F R -2-F K -1H-kvd jf [4, 5-cImbm-1-K) X X ]
X (4-FRFR) B AR T R &

F% 1. 2-[4-(4, 6-=—FH-2-F X104 5[4, 5-c]Hhe-1-
E)ERICEXFTRE

¥ 2-{4-[(3-RA-2,6-—FH-4-mog R) REIXRE] LH (%%
#] 42 ¥ % 2, 500mg, 1.94mmol). X ¥ & (4. 45g 36. 4mmol). X ¥
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& BF (4. 8g, 21. 2mmol) M RA M 120°C Theik 4 Mo, AHE, R
A% AR TR (100nL) HF. FE&A4eF NaHCO, K % #& (50mL)
# K (50mL) #ik, T (MgS0,), #k%. Zidted & #si, ALK
LE M, 155 813mg (94%) kA&, A& & Bk,
MS (EI) m/z: 447(M").
'"H-NMR (CDCL,) &: 8.02-7.21 (14H, m), 6.87 (1H, 5), 4.61 (2H, t, J=7.0 Hz), 3.18 (2H,
t, J=6.8 Hz), 2.96 (3H, s), 2.61 (3H, s).
% 2. 2-[4-(4, 6-=FHE-2-%A-1H-%=Hf[4, 5-c]mR-1-
R)EXE]ILE
BREAEN 1 FE6 LTS, K2-[4-(4,6-—FR-2-¥K-1H-
wkodk 3[4, 5—c]RR-1-X) ELA I ZAXTRE (F &R 1) H&FFELS
.
'"H-NMR (CDCl,) &: 7.57-7.18 (9H, m), 6.87 (1H, s), 3.95 (2H, t, J=6.6 Hz), 2.96 (2H,
t, J=6.6 Hz), 2.94 (3H, s), 2.59 (3H, s).
FE 3. 2-[4-(4,6-=FH-2-FKE-1HKk4 5[4, 5-c]h=-1-
R)FEARICE A-FEFRR)BEBARA T RS
BERI&N 3HELY, M 2-[4-(4,6-=FHA-2-FF-1H-K=%
3[4, 5-clutm-1-X) XA L8 (F % 2) ¥ &AL EH.
m.p.: 194C.
MS (ESD m/z: 541 [(MH)*], 539 [(M-H)].
lH-NMR (CDCl,) 8: 7.89 (2H, d, J=8.2 Hz), 7.46-6.95 (11H, m), 6.77 (1H, s), 4.35 (2H,
t, J=6.0 Hz), 3.03 (3H, s), 2.96 (2H, t, J=6.0 Hz), 2.56 (3H, s), 2.42 (3H, s).

F 34 230

2-[4-(2-T % -4, 6-=F A -1k [4, 5—cImtm-1-K) £ K]
LHEU-FPEER)HBEARLTRE

% 1. 2-[4-(2-TH-4, 6-—FE-1H-%k4H[4, 5-c]w®-1-
) XA TE KRR

BREEM 229 F K1 HELL, A2-{4-[(B-&E-2,6-=Fi
—4-wpeE R RATER) L (%6 42 TR 2) QEHFALED.
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'"H-NMR (CDCL,) §: 7.44 (2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.2 Hz), 6.71 (1H, s), 4.38
(2H, t, J=6.9 Hz), 3.07 (2H, t, J=6.9 Hz), 2.88 (3H, s), 2.78 (2H, t, J=7.6 Hz), 2.56 (3H,
s), 2.33 (2H, t, J=7.4 Hz), 1.74-1.55 (4H, m), 1.41-1.24 (4H, m), 0.91 (3H, t, J=7.2 Hz),
0.84 (3H, t, J=7.2 Hz).
F® 2 2-[4-(2-TH-4, 6-—FHE-1H-k=5[4, 5-c]®®R-1-
ESF & Sk
BREAES I T HR6HELEL, A2-[4-(2-TH-4,6-=FE-1H-
skod 3[4, 5—c]mR-1-X) FAI A RBE (T 1) H&HF-ALE
%o i .
"'H-NMR (CDCl,) &: 7.46 (2H, d, J=8.2 Hz), 7.25 (2H, d, }=8.2 Hz), 6.72 (1H, s), 4.00
(2H, t, J=6.6 Hz), 3.02 (2H, t, J=6.4 Hz), 2.88 (3H, s), 2.78 (2H, t, J=7.6 Hz), 2.54 (3H,‘
s), 1.76-1.64 (2H, m), 1.39-1.25 (2H, m), 0.85 (3H, t, J=7.4 Hz).
F % 3. 2-[4-(2-TH-4,6-=FE-1HK"4 5[4, 5-c]®="R-1-
R)FAI LA G- PRER)BBARATRE
BEREAN 3 HELYL, M 2-[4-Q2-THE-4,6-=—FHh-1H%%
1[4, 5-clmm-1-R) X K] L8 (F % 2) & HFEARLEH.

m.p.: 162C.
MS (ESI) m/z: 521 [(MH)"], 519 [(M-H)].

'H-.NMR (CD,OD) &: 7.97 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=7.9 Hz), 7.18 (2H, d,
=8.4 Hz), 6.84 (2H, d, J=8.4 Hz), 6.60 (1H, s), 4.34 (2H, t, J=5.5 Hz), 3.03 (3H,s),
2.96 (2H, t, J=5.5 Hz), 2.71 (2H, t, J=7.5 Hz), 2.52 (3H, s), 2.43 (3H, s), 1.72-1.62 (2H,
m), 1.36-1.24 (2H, m), 0.84 (3H, t, J=7.3 Hz).
LA 231
2-[4-(2-T . -4, 6-=F & -1H-sk ¥ [4, 5-c] b= -1-4) F}]
LR (A-FAERL)FKBERATREN T ERRE
f 2-[4-(2-TH-4, 6-—FHh 10—k [4, 5—cIm=-1-KX) X
A1 E (A-FAER) B RA T B & (544 230) 69 FRRERMA
TsOH (1.0eq.). ¥ HRAVELRTHRHF 5 44, RE. KERK
G EK, f£50°CRET T, FRnMLEY, Had Bk
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'H-NMR (CDCl,) &: 7.89-7.86 (4H, m), 7.49 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.1 Hz),
7.24 (2H, d, J=8.3 Hz), 7.18 (2H, d, J=7.9 Hz), 7.03 (1H, s), 4.34 (24, t, }=6.2 Hz),
13.12 (3H,s), 3.02 (2H, t, J=6.2 Hz), 2.80 (34, 5), 2.77 (2H, t, J=8.1 Hz), 2.42 (3H, 5),
2.34 (3H, s), 1.78-1.68 (2H, m), 1.39-1.27 (2H, m), 0.86 (3H, t, }=7.3 Hz).
£ 232
2-[4-(4,6-—F X -2-(1-F R T )-1H-% 4% ¥ [4, 5-c] =
~1-R)ERITE (A-FRAFRR) Bse B 8 T R &
F% 1. 2-[4,6-—FE-2-(1-FX LK) -1H%4 5[4, 5-c]t
w-1-RIERI LK 2-FRLARE
BREES 220 FH1AELEL, KA2-{4-[(3-8HE-2,6-—FH
—4-p ) BRREIER) LB (584 42 TR 2) & KHBRLED.
'H-NMR (CDC,) &: 7.44 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz), 6.66 (1H, s), 4.38
(2H, t, J=7.0 Hz), 3.08 (2H, t, J=6.8 Hz), 3.12-3.02 (1H, m), 2.89 (3H, s), 2.55 (3H, s),
2.61-2.48 (1H, m), 1.33 (6H, d, J=7.0 Hz), 1.15 (6H, d, J=7.0 Hz).
FH2 2-(4-[4,6-=FH-2-(1-F R LK) - 10k [4, 5-c]
CAZSIES b S SR
BREEN 1 FR6 MRLTE, K2-[4,6-=FE-2-(1-FELZ
£)-1H-vkek 5[4, 5-cIwb-1- R XA} A 2-FRAARE (P &K 1)
&AW,

lH—NMR (CDCl,) é: 7.46 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.3 Hz), 6.68 (1H, s), 4.00
(ZH, t, 1=6.6 Hz), 3.13-3.04 (1H, m), 3.02 (2H, t, J=6.6 Hz), 2.88 (3H, s), 2.53 3H, s),
1.33 (6H, d, J=7.0 Hz).
F 3. 2-{4-[4,6-=—FHE-2-(1-FRETK)-1H-=k"4 5[4, 5-c]
et -1- AR R} LR - EARE) s A R A VR &
WIS 3 HELL, K 2-{4-[4,6-—FE-2-(1-FH T
K)-1H-kvk 3 [4, 5-c I -1-RI XA} L& (F % 2) H&H840E6
.

m.p.: 213C.

MS (ESI) m/z: 507 [(MH)*], 505 [(M-H)].

'H-NMR (CD,OD) &: 7.80 (2H, d, J=8.4 Hz), 7.51 (2H, d, J=8.6 Hz), 7.34 (2H, d,
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J=8.6 Hz), 7.29 (2H, d, J=8.1 Hz), 7.01 (1H, s), 4.26 (2H, t, J=6.6 Hz), 3.15-3.09 (1H,
m), 3.00 (2H, t, J=6.4 Hz), 2.90 (3H, s), 2.58 (3H, s), 2.36 (3H, s), 1.33 (6H, d, J=6.8
Hz).
L] 233
9-{4-[2-(1, 1-—F R T E) -4, 6-=F X -1H-k=% ¥ [4, 5-c]t
m-1-A1RER LR G- FAFRR) BB AR T RE
FB 1. 2-{4-[2-(1,1-=FRZLHE)-4,6-= ¥ - 1H-%k =
[4,5-clmtR-1-RIXX) LA 2, 2-—FEAARE
BRI 2 FE1FELE, h2-{4-[(3-RE-2,6-—F&
—4-wpre ) RATER) LB (kA 42 TR 2) HEFALEH.
'H-NMR (CDCL,) 8: 7.41 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz), 6.35 (1H, s), 4.38
(2H, t, }=6.6 Hz), 3.08 (2H, t, J=6.6 Hz), 2.87 (3H, s), 2.50 (3H, s), 1.34 (9H, s), 1.17
(9H, s).
% 2. 2-(4-[2-(1,1-=FRA T H)-4,6-= FA-1H-%45f
[4, 5-c]wbee—-1-F&]1 %K} L& |
BERLAS 1 $% 6 FEITE, K 2-14-[2-(1,1-=FA L
A)-4, 6-=F K10k [4, 5-clm-1-A1 XX} LRk 2,2-=F
AAmE (TR DAEFALESS.

'H-NMR (CDCL,) &: 7.42 (2H, , =8.1 Hz), 7.27 (2H, d, 1=8.6 Hz), 6.38 (1H, s), 4.00
(2H, 1, J=6.4 Hz), 3.01 (2H, t, J=6.6 Hz), 2.87 (GH, s), 2.50 (3H, s), 1.34 (9H, s).

% 3 2-{4-[2-(1,1-=FHTH)-4,6-=FE-1H-=K4J}f
[4,5-clmm-1-R] XA} A U-FEER) A RL T8RS

BRI SHAELE, M2-{4-[2-(Q,1-=FRTHE)-4,6-—
¥ 3 - 1H-vkoed 5 [4, 5-c] e -1-X (L) T8 (F % 2) W &48405

4. m.p.: 226C.
MS (ESI) m/z: 521 [(MH)'], 519 [(M-H)].
'"H-NMR (DMSO-d,) &: 7.71 (2H, d, J=8.3 Hz), 7.46 (2H, d, J=8.6 Hz), 7.41 (2H, 4,
J=8.6 Hz), 7.35 (2H, d, J=8.1 Hz), 6.55 (1H, s), 4.20 (2H, t, J=7.0 Hz), 2.95 (2H, t,

J=7.0 Hz), 2.74 3H, 5), 2.44 (3H, 5), 2.36 (3H, ), 1.27 (OH, 5).
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LB 234
2-[4-(2-3F T -4, 6- =P EX-1H-=k =k jf [4, 5-cImbm-1-K) ¥
AIZE(A-FRER)SBARLETRE
T 1. 2-[4-Q2-FKTHE-4,6-—FE-1H-k= 5[4, 5-c]m®
“1-R)FR I CEA RO E R E
BRERN 229 FEIFHFRELYL, A2-{4-[(3-RE-2,6-—F &
-4 b 3h) KA TR K] T8 (F5440] 42 F % 2) Hl &ML H.
'"H-NMR (CDCl,) 8: 7.44 (2H, d, }=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 6.65 (1H, 5), 4.39
(2H, t, J=6.8 Hz), 3.08 2H, t, 1=6.8 Hz), 2.88 (3H, 5), 2.54 (3H, s), 2.71-1.21 (22H, m).
T 2. 2-[4-2-%R K4, 6-—FHA-1H-%"¢ ¥ [4, 5-cI =
-1-R) kX
BRI 1 TR TELEL, N2-[4-2-3RT K4, 6-—F %
~1H-2k 5[4, 5-cIRR-1-R) XX AR UREBRE (TR DAL
ALY,
"H-NMR (CDCL,) &: 7.46 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.2 Hz), 6.68 (1H, s), 4.01
(2H, t, J=6.4 Hz), 3.02 (2H, t, J=6.4 Hz), 2.88 (3H, s), 2.72-2.70 (1H, m), 2.54 (3H, s),
2.30-1.15 (10H, m).
T 3. 2-[4-(2-% T K4, 6-=FRA-1H-s%k 4[4, 5-c] R
1K) FRI LR -FPERER) BB A RATRE
#R A 3HALE, K 2-[4-(2-3rTH-4, 6-=FH-1H-%
3[4, 5-c]wR-1-K) XX ] 8% (F % 2) H&AHLbH.

m.p.: 168C.

MS (ESI) m/z: 547 [((MH)'], 545 [(M-H)].

"H-NMR (CD,0D) &: 7.97 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.1 Hz), 7.19 (2H, d,
1=8.3 Hz), 6.77 (2H, d, J=8.2 Hz), 6.53 (1H, s), 4.33 (2H, t, J=5.3 Hz), 3.09 (3H.,),
2.97 (2H, t, J=5.5 Hz), 2.65-2.55 (1H, m), 2.50 (3H, s), 2.42 (3H, s), 1.77-1.18 (10H,

m).
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L4 235
2-{4-[4,6-=F R -2-(3-FX A A KL)-1H-%k =+ 5 [4,5-cIt %
CF SEE IR YCELE S I 7 3 -§ Xif 3
&1 2-{4-[4,6-=FH-2-(3-FEAR/E)-1H-%= I [4, 5-c]
o -1-AIER) R 4-FA THRE
BREAEN 220 TR 1HELS, M2-4-[(3-RE-2,6-—F4
~4-wbs ) KA TR K ) OR (T4 42 TR 2) AEAAALLD.
lH-NMR (CDCl,) &: 7.39 (2H, d, J=8.2 Hz), 7.30-7.15 (10H, m), 7.06 (2H, d, J=6.4
Hz), 6.70 (1H, s), 4.37 (2H, t, J=7.1 Hz), 3.06 (2H, t, J=6.9 Hz), 2.88 (3H, s), 2.80 (2H,
t, J=7.6 Hz), 2.68-2.60 (4H, m), 2.54 (3H, 5), 2.36 (2H, t, J=7.4 Hz), 2.09-1.91 (4H, m).
F %2 2-{4-[4,6-—FH-2-(3-FK A AHE)-1H-%4HH[4, 5-c]
weE-1-R]FXK) LH
BRE&EA 1 TR HELEL, A2-{4-4, 6-——FH-2-(3-%%
WRE)-1H—k k5[4, 5-c]mw-1-R]IXERIZE 4+- XX TBET %
1) #H &AL en.
| '"H-NMR (CDCL,) 8: 7.41 (2H, d, J=8.2 Hz), 7.25-7.15 (5H, m), 7.07 (2H, d, J=6.8 Hz),
6.72 (1H, s), 3.99 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.3 Hz), 2.88 (3H, s), 2.81 (2H, t,
J=7.6 Hz), 2.64 (2H, d, J=7.6 Hz), 2.55 (3H, s), 2.11-2.00 (ZH, m).
T %3 2-{4-[4,6-=—FH-2-(3-F KL /L) -1H-k= 5[4, 5-c]
WR-1-R]ERCR G-FREER) B A RA T RE
BEREXRA 3 A TE, N 2-{4-[4,6-—FH-2-3-%k1 &
) -1H-Ked 5[4, 5-cImZ-1-R]I XK} 28 (F &% 2) FE&4FHLE
.
m.p.: 175C.
MS (ESI) m/z: 583 [(MH)'], 581 [(M-H)].
IH-NMR (CDCl,) 6: 7.95 (2H, d, J=8.3 Hz), 7.30-7.14 (7H, m), 7.03 (2H, d, J=8.1 Hz),
6.81 (2H, d, J=8.0 Hz), 6.64 (1H, s), 4.33 (2H, t, J=5.7 Hz), 3.00 (3H,s), 2.95 (2H, t,
J=5.7 Hz), 2.72 (2H, t, J=7.5 Hz), 2.62 (2H, t, J=7.4 Hz), 2.51 (3H, s), 2.41 (3H, s),
2.07-1.97 (2H, m).
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%) 236
4- 9 E-N-{[(2-{4-[5-(F & &) -2- (1H-wt4-3-K) -1H- X ¥
ke -1-R]FER)ZH) RAIB A X st P s i
Y% 1. 2-{4-[6-(FEA)-2- (1H-wtee-3-3) - 1H- K ok k—1-
AIXK}LEg
¥ 2-(4-{[2-8E-4-(FRE)XXIRKA)ER) L8 (84 71
Y% 2, 1.95g, 7.56mmol). wb-3-% (726mg, 7.56mmol) £ %%
(45mL) P RADERMABE FThik 2 bot. A5, REZLSH.
KA, WLBRE 4 61g, 8.32mmol) £X (50nL) FPHRAMWAE
= T8 16 . M4iss NaHCO, K& (150nL) X RA4W. 241
YRR UEFR(150nL x 4). FAMEMK (100nl x 5). K
(50mL) 2b%, T3 MgS0,), X4%. 23k b é&EHk, A_RFK
/PR RBL ( A BB 20:1 £ 10:1), 13%] 408mg (16%) AFAL4-%,
A 5530 & B K.
MS (ET) m/z: 334 (M").
'"H-NMR (DMSO-d,) &: 7.6 (1H, br.s), 7.43 (2H, d, }=7.7 Hz), 7.29-7.23 (3H,m), 7.04
(1H, d, J=8.8 Hz), 6.90 (1H, d, J=8.8 Hz), 6.34 (1H, br.s), 3.85-3.81 (5H, m), 2.92 (2H,
t, J=6.6 Hz).
F& 2. 1-[4-QC-RCHE)FA]-5-(FAE)-2-(1H-wb=%-3-
) -1H-F %k
BRI 1 TR THELL, K2-{4-[6-(FA&L)-2- (1H-%
e -3-3K) -1H-F ok~ 1-R]X R 28 (F &R 1) HEAAALEY.
MS (EI) m/z: 352 ).
'H-NMR (CDCI,) : 8.96 (0.5H, 5), 8.11 (0.5H, d, ]=2.9 Hz), 7.50 (0.5H, d, ]=2.0 Hz),
7.46-7.34 (5H, m), 7.05 (1H, dd, J=16.5, 8.8 Hz), 6.93 (1H, ddd, J=1.4, 9.0, 2.4 Hz),
6.71 (0.5H, dd, J=2.9, 1.1 Hz), 5.81 (1H, s), 3.85 (3H, s), 3.82 (2H, t, J=7.0 Hz), 3.22
(2H, t, J=7.0 Hz). ‘

FH 3 1-[4-2-2&FEH)XR]-5-(FaRk)-2-(1IH-s=
~3-K)-1H-% jfeknt
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BREEP 1 TERSMELL, KN1-[4-Q-RTHE)XEX]-5-(F
F ) -2- (1H-wb i -3-38) ~1H-F ok ek (F % 2) W & A H 4%,
MS (EI) m/z: 359 (M").
'"H-NMR (CDCL,) &: 14.05 (1H, br.s), 7.53-7.50 (2H, m), 7.45 (2H, d, J=8.4 Hz), 7.37

(2H, d, J=8.4 Hz), 7.01 (1H, d, J=8.7 Hz), 6.89 (1H, dd, J=8.7, 2.4 Hz), 5.81 (1H, s),
3.85 (3H, s), 3.61 (2H, t, J=6.9 Hz), 3.03 (2H, t, J=6.9 Hz).
%4 2-(4-[5-(FPRE)-2- (1H-e-3-4) - 1H-F jf ok —1-
YR € IR 3
RIS 1 B 9 FELL, KN 1-[4-C-2&AZH)X
H1-5-(FAKX)-2- QH-4-3-K) - 1H-F¥ =k~ (F & 3)H &4
154 .
MS (EI) m/z: 333 (M").
'H-NMR (CDCl,) &: 7.47 (1H, d, J=2.0 Hz), 7.43-7.29 (5H, m), 7.00 (1H, d, J=8.8 Hz),
6.88 (1H, dd, J=9.0, 2.4 Hz), 5.81 (1H, s), 3.80 (3H, s), 3.09 (2H, t, J=7.1 Hz), 2.90
(2H, t, J=6.8 Hz).

T & 5. 4-FE-N-{[(2-{4-[6-(F & % )-2- (1H- b = -3~
A)-1IH-R Rk -1- R )X R} L A) RATE ) Xarsbik

BERBEEA 1 TH® 10 FELE, A 2-{4-[6-(FEL)-2- (1H-
b -3 ) - 1H-R sk~ 1- R E R} Ll (F & ) F & B us¥.

MS (ESI) m/z: 531 [(MH)"], 529 [(M-H)].

'H-NMR (CDCL,) &: 7.77 (2H, d, J=8.3 Hz), 7.44 (1H,s), 7.24 (2H, d, J=7.5 Hz), 7.14-
7.07 (5H, m), 6.98 (1H, d, J=9.0 Hz), 6.88 (1H, d, J=9.0 Hz), 6.10 (1H, 5), 3.83 (3H, s),
3.57-3.55 (2H, m), 2.88-2.84 (2H, m), 2.35 (3H, s).

% 6. 4-F A -N-{[(2-{4-[6-(F &% )-2- (1H-wt = -3-
E)-1H-R k- 1- R IR R L) KA TERR) X5 mre st 7 A8 8
3k

BB EES 231 HELL, K 4-FE-N-{[@2-{4-[6-(F &
A)-2- (1H-wb=-3- ) -1H-F k- 1- 2] X A} L R) RATHE A}
st (F % 5) # &b,
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lH-NMR (CDCI,) &: 12.65 (1H, s), 9.99 (1H, s), 7.87 (2H, d, J=8.1 Hz), 7.78 (2H, d,
J=8.3 Hz),7.50 (2H, d, J=9.0 Hz), 7.39 (2H, d, J=8.4 Hz), 7.20 (2H, d, J=7.9 Hz), 7.18
(2H, d, J=8.1 Hz), 7.08-6.93 (5H, m), 6.44 (1H, s), 3.76 (3H, s), 3.42-3.40 (2H, m),
2.92-2.88 (2H, m), 2.86 (6H, s).
L34 237
2-{4-[5- (PR H4)-2- (1H-wbek-3- ) -1H-F ke -1-£]1 %
AR U-FEERSGREARATRESTESRSE
FE1. 2-(4-[5-(FALE)-2- (1H-wt-3-2) - 1H-FHfsk -1~
RIFAICAU-PEAFXRR)GRARATRE
BEBEES 3 ALY, M 2-{4-[6-(FAK)-2- (1H-wb=4-3-
A)-1H-Fokek-1-R XK} T8 (F484 236 F K 1) 4 &4ELE
.
' MS (ESI) m/z: 532 {(MH)"], 530 [(M-H)].
'H-NMR (DMSO-d,) &: 7.75 (2H, d, J=8.1 Hz), 7.58 (2H, d, J=8.1 Hz), 7.38 (2H, d,
J=7.8 Hz), 7.33-7.21 (3H, m), 7.22 (2H, d, 1=8.1 Hz), 6.96 (lH, d, J=8.1 Hz), 6.88 (1H,
d, J=8.1 Hz), 4.26-4.24 (2H, m), 3.82 (3H, s), 2.95-2.93 (2H, m), 2.34 (3H, s).

F % 2. 2-{4-[5- (FAA)-2- (1H--3-2) - 1H-F k-1
RIFA LA G- FEAER)SBRERATRES T ESRL
BB Eas 231 FFELE, K 2-{4-[5- (FAX)-2- (1H-L=-3-
B)-1H-%F%kedk-1-A )X X A G- FAXR) BB A REA T RE
(F % 1) H &8s,
'H-NMR (CDCL,) 6: 7.88 (2H, d, J=8.2 Hz), 7.80-7.65 (6H, m), 7.44 (2H, d, J=8.1 Hz),
7.38-7.26 (3H, m), 7.17 (2H, d, J=8.1 Hz), 7.10 (2H, d, J=7.6 Hz), 4.37-4.33 (2H, m),
3.03-2.99 (2H, m), 2.39 (3H, s), 2.35 (3H, s), 2.31 (3H, s).
% 3E4] 238
2-{4-[6- & -2-(1,5- — F X -1H-wt =% -3-K)-5-(= K ¥
E)-1H- %k 1-RIFERX A Q-FEER) BB AR KL T RE
FH 1. 2-(U-{[6-f2-AX-4-CERATR)XEIRAI XN T
EU-FAXRL) B EARATRE
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MEFHEN 2-(A-{[6-f-2-AE4-CRTE)XZEIREIXE)
L8 (%445 104 % 2, 1.0g, 2. 77unol) # = F IR (45nL) & % m
A ESEBE R B (574ng, 2.91mmol), ¥ BRAOMAEFTETH
#2008, AKAOONL) BXBEY. S BRANE. 2KER_KTHR
FR(100nL x 3). &AM E, RAHEK(50mL) 2%k, FH (MgS0.),
4., itk EENL RO/ LRLEEM (HEREK2:1 £
1:1), 53| 1.51g (98%)#FMiad, A& BK,

lH—NMR (CDCl,) &: 9.68 (1H, s), 8.58 (1H, s), 791 (2H, d, J=8.4 Hz), 7.34 (2H, d,
J=7.9 Hz), 7.27 (2H, d, J=7.9 Hz), 7.20 (2H, d, J=8.4 Hz), 7.17 (1H, s), 4.33 (2H, 4,
J=7.0 Hz), 2.96 (2H, t, J=6.8 Hz), 2.45 (3H, ).

FH2 2-(4-{[2-8E-5-8-4+-CRTA)FXAIKEI X)L
EU-FEXRBHEARETRE

RMEHEN 2-(4-{[6-K-2-AE-4-CRAFTE) XX KAL) XE)
CHEG-FPREER)SGHRAREATRE (V% 1, 1.51g, 2. 7lmmol) &
¥ 52 (250mL) &k MmO 5%k 46-BALH B (600ng) . KRAVETERE
AR (datm) THHF 5 hof. S E4aEAN, A=K ¥ (100nL)
k., BRETREER, 55 1.46g (99%) H=HMo%, HBEY
.

lH-NMR (CDCl,) 8: 7.90 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.2 Hz), 7.16 (1H, s), 7.07
(2H, d, J=8.2 Hz), 7.06 (1H, s), 6.86 (2H, d, J=8.2 Hz), 5.40 (2H, s), 4.26 (2H, t, J=6.9
Hz), 2.85 (2H, t, J=7.2 Hz), 2.44 (3H, s).

T’ 3. 2-(4-{[6-&-2-{[(1,5-=—FHA-1H-wb=-3- £ ) Z &
AE-4A-CERATFTR)RRAIERAIER) A - FEER) S A £ 4
Y & B

AEFEN 2- (4-{[2-8E-5-8-4-(CRFHR)XE]RAE)ER)
LHEU-FEXRA)HBERLATEE (FHE 2, 200mg, 0.379mmol)
R P (1. TmL) BR&mA 1, 5-= WA ~-1H-wt-3-% % (63. Smg,
0.455mmol) 5 N,N-=J+ &K T (118mg, 0.909mmol) & — R F &%
(1. 7TmL) % 3%, KRG @ RA W MA HOBt (61. 5mg, 0. 455mmo1) 55 HBTU
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