L0 00 O A

WO 03/014108 A1l

(12) WL R E1E

(19) # F 4o R * AR
B KA

43) e a%iH:
20034F2 20 H (20.02.2003)

& A FTA T B E RS E

LA 00 I O

10) BRRAH 5
WO 03/014108 A1l

(51) ERRSTEK S COTD 401/04, 471/04, 209/14, A6IK
31/47

LTD); B i X e i80S R K E1612,
Beijing 100080 (CN).

21) EirHiEY: PCT/CN02/00249  (81) REE(HE): AE, AG, AL, AM, AT, AU, AZ, BA,
BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ,

(22) EbrHiEH: 200244 A 10 H (10.04.2002) DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR,

(25) HiKEE: 13X KZ,LC, LK, LR, LS, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT,

(26) AHIEH: 3 RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZM, ZW

(30) R5EAL:

01123609.4  20014E8 H 8 H (08.08.2001) CN  (84) HEEGKX): ARIPO%EF|(GH, GM, KE, LS, MW,

MZ, SD, SL, SZ, TZ, UG, ZM, ZW), Bk I % F(AM,
AZ, BY, KG, KZ, MD, RU, TJ, TM), BX 3 % F|(AT,
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT,
LU, MC, NL, PT, SE, TR), OAPI#% F|(BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN,

(71) ﬁhﬁ‘)\(ﬂﬁ%%&luﬁmmﬁ%ﬁ H): EEER¥
B2 IR 245 A ) B RTF 9T BT ANSTITUTE OF
MEDICINAL BIOTECHNOLOGY CHINESE
ACADEMY OF MEDICAL SCIENCES) [CN/CNJ;

f B 35T K 35T B — 5, Beijing 100050 (CN). TD, TG)
(72) BN R FERAM:
(75) BB A/BEADT £ H): HRIT(GUO, Huiyuan) — BEBERRRBRE.
[CN/CN]; B3 Z(QI, Jianjun) [CN/CN]; # E b3
WX 357 B —4, Beijing 100050 (CN).
Al ARFHEREBRACHBNS, kS FHELEEN

(74) REA: $ R L HARRE AR IEL E(CHINA
SCIENCE PATENT & TRADEMARK AGENT

PCTAMRIAFIALHE B “RABEMEH 5 M 2N,

(54) Title: NEW QUINOLINE CARBOXYLIC ACID DERIVATIVES SUBSTITUTED BY 7-(AMINOMETHYL-5-
AZOSPIRO|[2,4JHEPTANE) AND THEIR PREPARTION METHOD

(54) R B FR: H7-(7-8 B 2-5- R AR (2, 4] Besse) BUAR 25 1Y 37 v Wk PR RR AT 4 ) B L0 45 O &

(57) Abstract: The present invention relates to a novel fluoroquinolone and nalidixic formic acid derivatives and their
preparation method, relates to antibacterial agent and feed additive comprising them. Especially the invention relates to a novel
fluroquinolone and nalixic formic acid presented by the formula (I), which has (7-aminomethyl-5-azospiro[2,4]hcptanc)
substituent on 7-position of quinolone nucleus and shows superior antibacterial activity in contrast to the known quinolone
agents which has little activity against gram-positive strains and also has a broad antibacterial spectrum. In which the substitute
definition are the same as the description.

z o]

F Z COoOoY o)
N A f;@
Ry

NRZR3
(57 HE
AR B 3 A1 U0 REACBEATAY: %) 37 5600 L e R 23 el SRR 10 A4 ) A AL 6 T il B A e sl A )
FLs Al s BV, AR A v Ve B 2 e T RE G A ) IS L 7 47 L AT (72 -5 B At
(2. 412850 A CRE, I 6 Ly L RIRT 32 PRI T8 1737 1 45 55 T s v B DU 25 AL B, FL A DDA e 2 S B e Dk
PR I 8 B SO 15

4 o]

F oz coov (1)
N A l:l
Ry



WO 03/014108 PCT/CN02/00249
H T-(T-B R E-5-F A8 (2, 41 Beke) URE M T kR IRAT £ W R K&

BEAR G

A KB RRA M R E B R R P RATE Y R B
B&F MR R R AR ) .
BRREAR

ARESHER S0, BOHHRENRERNFAZ, BF KR E HE R
HIL, —FHAREER—REEE, SR EIHAEEATREENTRE,
PANR—ERFIESIRENFR. EHE FEREREMIFEY.
A5 W &

B, AKR\P R (D K5 R G e R R, KEEsmg 7-
AL B (7-8 F -5 R AR IR [2,4] BEe ) B AREE L5 0400k 35 24 1 R A9 e S
WHTLE WAL, HRF RSB RIE R S .

Z O

F Z I I cooy ()

N3
N” A N

R4

NR2R3

X (D UEWUREAATEZNEE. B, K&y, FUESRENNGETES
HEEEHE R ESHHATEZNREHEES. K.

A R CH. CF. CCl. COCH;, CCH;E{ N

Z RFEH, X%, NHy. CH; ;

Ri AR C-Ca-$idE . FCH,CHp-w FRRE: . IR A BT 4 00 B IUR ZE = BRI 3
#*, H AM R —EBAREXEH C-0-CH,-CH(CHs)-4 H I HF;

Y REH, FHERE, IEXEENRY C-Cobidt, = 5-FE2-848-1,3-28
FRIRR-4-IF R B B R4 P 2

Ry Rs WTUURHMFA, A URARFE, SANREH , C-Co-kidk, MEMPHLE,
REFERPER: FHE. 2BE. ZRaWE. BURBCRBURE FER. o F R
B, FERZEBRTERR TER=ZR 2885 . TRBRIRIFEE IR, man
ARE. BRECRIRFE, KPR, E bR, 5-F%-2-8MK-1,3-58 25 1 -4-
WA, o HEREDR.

KRB R ke R (D hEWHE&ITE, MEER (D hewiEiEE
B I E A &Y

FEWHATT I MBS, B mEWIR g 7-R 5 NS FHER IR, 3t EpT
FERMEMMATEEY, KFRFHERELEY, B EBRERE R BN

1



WO 03/014108 PCT/CN02/00249

%@o%%ﬁﬁ%ﬁ?ﬂi%ﬁ%ﬁﬁm%@%%%%%,E*E@%W%%ﬁﬂAT
%ﬁ@%&ﬁ%@pm%ﬁ%,%%EE#MEM,MW%&T¢E%Q
' iﬁ%%Emz-%%ﬁML%%X%ﬁm%%@%%%%%i%,Eﬁr%%ﬁ
ﬁ%@%ié&Mﬁ%ﬂié&mﬁ%%ﬁﬁﬁmﬁ%ﬁﬁo
$E%m%—E%%%&%%@W@ﬁ:ﬁ%%%@ﬁé%%ﬁ%ﬁ&o
$E%%ﬁ~ﬁ%%EﬁT@%%%ﬁm@%m&:ﬁ%%ﬁ%ﬁi%@%%ﬁ
BB EAEY.
Lﬁ%%?$ﬁ%%~%%ﬁ%%ﬁm,ﬁ%ﬁ%ﬂ%&ﬁiﬁ%m%ﬁ%%ﬁﬁ
mmm%o@ﬁuxﬁﬁﬁiwﬁﬁ%%ﬁ%ﬁﬁﬁ%ﬁ@Wﬁﬁ@&,ﬂmﬁﬁﬁﬁ
mﬁﬂ%%%oﬁﬁ,Mﬁ%méﬁWﬁ%&ﬂﬂ%*¢%ﬁ%%@ﬁﬁfﬂ%ﬂ$ﬁ
HA B9 FC Ak B B B TR B ) B 3R AR
x&%%&mﬁmwé%,Eﬁm%%%%m%ﬁ%ﬁ¢,ﬁ¢mﬁﬁ$§%%ﬁ
?%%W%%E?,H%HURﬁsﬁRﬁsﬁﬁm%ﬁﬁE,iﬁ%@%mﬁﬁ%
FHEFREY .
$ﬁ%%ﬁm%é%ﬂ%ﬁ%#tﬂ%&%#%ﬁﬁgﬁ%ﬁ@%%%ﬂ@mﬁ@\
%@@\%@\m@%mﬁ,E%M®m1®\£%2@\ﬁ%%\%%@\E@\%
m@\ﬁﬁﬁ\@E@\%%@\EM%\ﬁ%m@ﬁiﬁﬁﬁ,u&%mﬁﬁxﬁg*
%%\%ﬁﬁ%ﬁgﬁﬁﬁﬁﬁmmﬁﬁ@\ﬁ@%ﬁ@%%ﬁomﬂ@ﬁﬂ%wﬁ%
FEEMNHRERL. ML BH. Hih. M,
$E%mﬁ<D%é%%%%$a@%mﬁﬁ%mﬁ%%%%,ﬁﬁb@%%ﬁ?,
mﬁﬁ%ﬁﬁ%%,Wﬂm@%ﬁﬁwmm%%m%ﬁ%m%,§&%%ﬁ%%ﬁﬁm
%é%%%%&m@@ﬁ%&%&%ﬁmﬁZ@%%ﬁ&%ﬁ%ﬂ&ﬁ%aﬁwm
:WﬁZ%ﬁLW$%Z%%JM}:ﬁ%ﬁE%\ZX%M%%W%%@%%%%
(w:z%z%ﬁ;&:%W%>\5%%¢§ﬁm&:§%%&4ﬁ$%%°
¢ﬁ%mﬁ<nwé%&ﬂu%%%%(mmé%>m%ﬁﬁﬁ,H%,ﬁ%%%
WY B EREEARRARKILEWZ A,
$ﬁ%ﬁ%&ﬁ@%é%%ﬂ%ﬁ&,m&M%&lﬁﬁ%ﬁ&,ﬁm%%%mﬁ
R AD EWER D A WEE R MRS A .
4k 1

z
B N cooy
RN cooy NH m
BOQGAE RPN
X7SATN
Rq

NRzR3 Ry

an an NR2R3



WO 03/014108 PCT/CN02/00249

UL EBRES, Y. Riv Ros Rsv ZF1 A WRTRMIEN; R XREXETF, il
W R . SRR,

RIE RN B, TESEREETEMABLIR, RAHBERN, AdgnR
(D (b &Y 2 TE, £FRE] 200CHBLE N &M T HEEREXADLE DR
(It & 0.5-10 /e, REIEROMEY . 780k R R T S 1R A9 7% 2 = (1)
EYBEENHR. SRBE=ZRIOMRATEEKE.

b FIRRNMEER, TEANRNELARZREEFAER. REERALE. =
PR EERE ., TR, e PR R B .

BN —RERESZHBFEETHT. EREET, 3 TERERENREDRADI
EWM RN R, FREENRNYRADEY), Blanst X sy & ERE] 10 4
BERE, NBSERES 5 FERE. SHATERNYAAUDLED N, RNMEET
B AR RN KR -E AT B E R AT KA. A % & R A BR B 52 4 6 356 To HLIR A ik
BREAN . BRIRAN . TRIRS . SMd. BUASE, AN =20k. —RAELIE. iiE.
N,N-ZHEENE. NN-ZHEEEERK. 1,8- /& IA[5,4,01+—8%-7-%(DBU). 1,4-—
BHWIF[2,2,2]3 i (DABCO)E .

2 & B B DAk A 0E TR I R R R N B R 2 BT 7 VSR 4 .

HAg s NBIEE L, GRS YES RN 1 PR &8
TERMMWLED RN, REHREZRPERERAXNOC)WUEYBREF, BERERR

OKLEY
RN B 28 2
z o
z o
Fffﬁ,coov NH ] \/| | coo
ol * N SATN
X" A fl\l NR2R3 R4

z
F s COOH
S
N™ A I:\J
R4

NR2zR3 !

FEUERMEZT: Y. Riv Rov Rev ZA1 AMETRKEN: K XARKET,
R AR

WA EWERNBEL 1 F—H, ERMNEL 2+, TERAESLEDEAR
KA EY, SHESHER. SRE. W=RIBRME.

HWMATFENAESR A ROHERNE S TRERTASEE &R 41
FEARFE, THEXUDKEYTFEENERERFE. TTHTIE MY RSP ERRGE

3



WO 03/014108 PCT/CN02/00249

Pl FaEREERE. 25X, SRS, RESRIURERBIE . X FRMBE. FE
B ZEEBE. BRTERE. NTEPRE. MABRIRAFERE. BRI
MRAER SHEEE, M. S-FE2AMR-L3-ARA R4 FE, R E.
a -FEHREES

RRZRE, BRBRO)LEDTHHEERNEERPE, TRGERPENHERER,
ERKAR BHRSEERE. B, REOOAYERT TR SR REHAFE T
0-150°CIE B F AL B B S (R0 3. WA T U6 B MR T BRI . HR. SRR B
W%, HHBW: 2B RO, TR, FRERS. 5% lewis BRW: =ZRUT. &
i, BT B NNR, TEERSERBEEBNEENY, W SELE. S
WA, WEEBBEM: RRM. RRGS, MeRERN: FEM. ZEMNE, o
2, RNATERN P T, FIaKEEVERD: . HEKE. Z8%kE. &
—EE. 2B, BXFHENERSKIREEY. MEE, %RINIE R FETAE R AT .

FAN, URIE N I RRAEER . R, SEEE WRERTE. FERE. o
FEERamE. SAZEHE. B-MRZEBRESN, Kb F @ TR Rk
%, BARGE P00 B R B4 BE % AR SR 3 2 i BT AR Ak, (ELE R — R &
R, FEMSHEVEFIE, ZEMEALFIAN: 49, 4. Raney BEFEE T T 10-150°CHRE T 21T »
4 B4 B EAEEKF F-50CE-10CEE THAT.

AEHER (D SR EE kML 3 FTR 7RG & .

R 4% 3:

X A A r:l
(m R1

(o]

Z
F ~ COOH
48
N A r:l

Rq

NR2Rz ()

2 (VIID & R REFRLERBETINRE 2~6 MREFHRITRE, 2
B I ABEFHSERRE, Y. Ris Res Rew ZR AWMBTBRKENL & XKD
BT, Msmhm. SR, -
) ERANEET, FERA)RLEYSER (VDK ZREMREENT LD LT R
R, T4 B (V4GS . B R (VIID = e B0 IR e A7 A2 4 o] LUK A AR 2 T 5\ (D)
ey 1~50 HENE.



WO 03/014108 PCT/CN02/00249

B RNER, TRABIR(WZER. AR ZR OB . XK, RNIRETE 20~200
CHITEE P, H03E 20°C 2 By w8k S YE .

BRVIDKH =ZBETREEAT AT DX S & AERERAMENFEET, FMR
AR (NMZEK. HR. =R2R) HENLRE (WZRE. BRE. ZR2RBRED
RN. FTAMBREHETERNEEY R 1.1~5 B8, RN 1548, AXHERLT,
FiIRAIN=ZREMRETEDAZ S BN EEARMESX (D M-S WHT RN,

2) BR (VD HHEW T XEERE:

FER (V) FiRFiEY5EBRANEERUP)E R L& YEITEE

KRADFMRAUNEN SR 1. 2 F—8, ERNEL 3P, %P RMNATE
RAFEEHEIHERNRADBIRA)HEY, SESER. SRR, =R OBRNE.

RYE RN Bk, TR AW R AFE T I MAEANR, SARER, AdErK D
&Yk R EE, EFED 200CHBREE N &4 T HEERNAA)EE YR
A% 0.5-10 /i, REIEROMEY . RN ARESREDERHRUDLED
HRESWMER. SRBRE=RIBRITEBE.

1B LR RV, AR RN BEZWEFEFERN. EfFHROE. —HF
B, TR e N P EBRIBE.

RN —REREZEFEETET. AHBET, I TRERENEHEYIADL
YR RNER, FREENRNDRADLEY, Gl X 2G4 5% ERE] 10 £
BERE, MBEERER 5 HFERE. STATERNYAADLEYR, RNEET
B SR & B RR A AT B B A T ROR . D0 T 12 N P TR e 32 10,36 TR ML e
BREHN . BRIRAN. TRIRE . S4B, BAASE, AN =2. —RRNELE. .
N,N-Z B, NN-FHEEER. 1,8- T8 EWIR[5,4,01+—8K-7-%(DBU). 1,4-—
B WIN[2,2,2] 3 K (DABCO)% .

3) B (VD AWK EREER S (Pl =L 8K RREM . KR
B, TREREN. SRS, SEEMNHFEEFE. LB, NERR. ZE8 A TEKF SR,
EEBR SR (Fi: ZWMIKR. BB, R, BR. SRREEK, B, AR,
ZEARF. B ZAFRFHBEED F 0~150C T KM 0.5~10 4~/

EHATAENESRPNHFERNE S TRENTTALHE B AMEDHEHK
EEPE, TRAEXKUDKEYTEENERERTE. THTILE Y RPEREE
Bl FEEFEE. ZBE. ZROBEE. BURBCRIVE F B X FRBEEE. FE
A, ZEERE. RTESRE., MTERE. BRBCRBURFERE .. BUREIEREK
AR, =, S, 5-FE-2-F40-1,3-8 R N-4-FF . e FE.
AEEGRES.

RMNSEBE, BABROWEY P EFERRERPEE, W ARYE (R HE A T,

5



WO 03/014108 PCT/CN02/00249

BIEKE. BRBEERRE. fia, RVLEDERE ?J*Eﬁm&i%m&;ﬁ@ﬁﬁ
T 0-150CHEE TABEMERFE. THTIHENWRTY LR HR. &
W, BEIRE, AVB. 2K, ZH2ZR. PR, FRHERE. = lewis Bl: =R
Wi, EHE%E. BTiZENRE, TEAREBEMtERNASLY, . SENL
. EEANE. BERBREW: KRB, KRGS, MERESD. FEH. 2F
ME, MBS, RETERNSPHET, PlKEEVEND: i, NEKRE,. =
B, LE., 2BE, EXMEIBFSKEEY. WHFEE, ZRMNIERETEMA
BRI BEIT

Foh, LRIPEOX BB, FE. SERE. SHREETE, FaRERE.
SRS B ARERE. SRS ERE., B-MRZEERESH, XEEFATELER
AR ZE. BARK R ERIE R RN 44 FEE A ORI EE 0 BT A4k, (BULIE R
—BAESR, EEEERNS, ERAFIWAE Raney BEFE T T 10-150CIRE T #
17, AR EERBEAEEKT T-50CE-10CRE T #1T,

AR AERAEYHIR QD &Y BMEEY, FHERIE B RYT 258
T V]2 5 B 78 (540 L.A. Mitscher 48, J. Med. Chem. 30,2283(1987); J.M. Domagala
% J. Med. Chem. 31,503(1988);D.T.W.Chu %, J. Med. Chem. 29,2633(1986); J.M.
Domagala %, J. Med. Chem. 34,1142(1991); D. Bouzard 4, J. Med. Chem. 35,518(1992);
J M. Domagala £, J. Med. Chem. 31,991(1988)) »

BB TRRNBEROTE, TH&RZANSS—EEwH (I f ar)

HEY
B B 2%
0 o
0
(C2H50)2POCH,CO0CH5 NCHoPh NifH2 NGHgPh NaOH/Ho0
NCHPh — fia )
S cooczH -
o}
l?i(/NCHgPh CICOOR [<I NCHzPh NaNa/HzO %NCHZM refluxing
COOH COC' CON3
6
*IH,0
E(] :NCHzPhH 2 @:«NCH oo LA 5:“ - %Ncmph
NH2 NHz NHP
9 | Pd-C 1
Pd-C

NH

NHz NHP
10 12



WO 03/014108 PCT/CN02/00249

5:) PAIC 5::
5::NCH2Ph o050 NCHaPh ——— NH
N(CH3)2 N(CHa)z

NH»
9 13 14

ICICOOCHZCH(CHa)z

CHal HCIMeOH Pd/C NH
NCHoPh ——» NCHPh ——————» NCHzPh ———>
NHCH
NHCOOCH,CH(CHa)z ~ NCOOCH;CH(CHg)2 NHCH3 s 3
15 CH3 17

16

PREREERFE, HARPENEX W ER.

BT B A i B e I s £ B s B 7 ¥

BN 4,7-T3RE-5-FE-S-ERIB[2,4] B K (1) AT 78 ¥ 57 G DU SRk R 5B IR 2 R
ZZERAERL: ST RNEQ). FIERNQ), 7EMEMELFTID Raney Niv 4B-FREL
HEETHEREEH®G). ARERSBESET, KBETHEREG). hev@d) B
AT AL AR 4GB B R R B b S T B K (5) . BV E R AR R E
ZMFHZA T. Curtius EHEEL Hofmann EFF AT B/EMLEW®) - (bEY@®)F TR0
S, BERABUKEMETRZLEY P RRET AT FEY9). LEWO)ERAME
TR0 -5 AR R E T ARG R B RS &0 EW10). BHF WA (0)5 TARE
PEAFIRN, BHEY (1)) HEPED. SREEBEBRE, = RFE. WHEFE.
FEHPE, HFEFERE. ZHZEBE. B-MRZEHBRE. FEE. ZHBE. =H
CEEE ., REBEEE. R EEBE. RERE. CEHIE. BT EBRE. BT EKRE.
BB R B IRE . BARBERIFER., WEMmES . K5 ESE R F K E
BRI B Z S W2 EATAED .

WwEY (14) TESEY (9) FATRER = FE SR AT Rk (13)
RIEHEMR S

&Y (18) BEHEY (9) EETFRERN, BEALEY (15 , BARRE
FA R B R e AT R LR A& (16) , BaKBIRAFE, BEBLSMBMTER
/iAW (18 .

&K WAERMESE N LI E XHROMEY, BEE RS BB E AR iE M R
SHHEAAY. AXMREAESYATRKE NN, TEIXOKEN A% ETE
FHERRASASBERA RO R, EE R HSREERSE A, 2EESRESEY
%), THFZE R % ETEZREERET A BSBRE. THERH. Al
AR A BREER . BF . ARERR N EASCEE GG EIR, BN TR
FBEASE. RN EERERENFRER . FEWRA . BEFR. EER. SFER. A

7



WO 03/014108 PCT/CN02/00249

H7). BEANEPH—FRES YR, RATNVERYFT. ERREES, EEETEE
5%-70% I ORI YE MR A « BB IO R ARSI BRSSPI B ISR IR EE . IEIREE, BA
Wi RENE. FLWE. BER. MUK, EE. U, HMER, HESER. RTPESERM.
R ks, WH S, BT EMNSTARE. A7 B, RERRREA FIB O R
T e 11 571

TR BRI BRI Bl BB AR SIR A KEKE
WoERBRR, AHESSBE, pH £ETHEANEESM. WAESRIFRER G HE L
TEKEB R TRIDEIEE RS S EMREKTR, BIAEAKEGR . HWRFA
Fa B FURIIEAEF, Skbl % 0 BRI . A SHORL Ak 38 T B4 43 7R A P B an RAR B
AR A | TR AT R B AR R R & R T DR EK SRR

ZEFHISCHEfE &, 5 B AR R A R B . (BENIER, TFIH&RMLHEE B E R
2% B T AR5 A % B B 9 BB A BRAE AT PR A, H AP IS EGIAIE A, AURARLH.
B ifis &

BHGl— BRI 45

P 2B 2R ZE8(31.20g,0.24mol) K- FFAFEIR(2.50g,13.16mmol). L —FE(18ml). 7o
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R SR IS % 6l — b &YW —— 2Bt 28 218 2 B8 45 T (41.70g,0.24mol) K R &
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S % ) = 4b & W) —— 1- 2 T B -1- 3% 4 3 B 5 3R TH 5 (21.70g,0.10mol) , Z T
(30.00g,0.50mol)~ 7K F2(200ml)~ X F TR (1.10g,5.79mmol), [EIFRMLK 10h, [FREIR,
XM R 2E(200ml), PGB YRR R SR pH 2 6~7, YR SALA KB = 1K,
TR TR, ERENES FEERE-1-(1,1-23 A28 Ak, HREAR
WiiA(24.00g,100%), ARG, HERATT—PFRMN.
'HNMR(CDCls)
5':0.86~1.16(4H,m),1.51(3H,5),3.94~3.97(4H,m),4.49(2H,d,J=5 4Hz),7.20~7.40(SH,m),7.70(1 HLbr)
SEFIH 1-FEERE-1- -1, 1-ZB S ELE) A A

S22 5] U4 & —— 1R EE-1-(1,1- 2 — 8 2. 5) PR R 5t(20.88g,0.08mol), — &
J2(130ml), 3T, BNSLHRBE(11.882,0.088mol), FZ I T HHE KM Sh, IAIK/K(100ml),
S S ALK R R R pH b 6~7, FIMAFNSALGUKIERNES, TOKmIRM TR, &
UG 111 Z R A Z TR, AT EMRIA23.648,100%),
TARES, HERATT S RNT.
'THNMR(CDCls)
5 :3.84(2H,5),4.02~4.22(4H,m),4.49(2H,d,}=10.2Hz),7.20~7.40(5H,m),7.70(1 H,br).
BRI 5T, T-ZEE R4 FR-5-FIR(2, 4] Rk

SZ 0| TS Y—1 - EREPE-1-Q-R-1,1- 2 8 2 E)H A $1(22.16g,0.075mol),
12-— . Z.5(120ml), 25%EELAN(120ml), PUIE T HIRILEZS.50g), T 70°C ik N Sh,
M 12-Z& 2 50120ml), M7KQ00ml), SHEVE, FKEEESHE, TKERBRM TR,
HRVEFNE 5-HRTT-ZE A AT ZER-S-ARIBRA R, 70 AR
(18.07g,93%), THkEH, HBERATFT PR,
'HNMR(CDCls) § :1.07~1.23(4H,m),3.36(2H.5),3.82~3.86(4H,m),4.57(2H,s),7.20~7.40(5H,m).
Sp-b 5-FE-4, T- A R--E IR [2, 4] EE

S PIANNEGY—S-EH-7,7- 2 T E I -4-EAR-5-A IR [2,41 BE8E(59.48g,0.23mol)
IER(500ml), 1N EhER(50ml), EIVE & BE 15h, ZER AR F SR AL B VB0 R RV T pH  6~7,
FH = 4 B R B B 0 R MR AL K VEBRE Y, TOKBRIRAN TR, 2RISR
1K(42.928,86.9%) FARESHEA B GREHR. ZRRZIEBERBD B 5-F5-4,7-ZHA-5-Fx
VB[2,4] 5k, AR 45 (30.70g,71.5%,mp90~93C).
'HNMR(CDCls) 6 :1.60~1.77(4H,m),3.80(2H,s),4.69(2H,s),7.20~7.40(SH,m).
LA — 5—ER-4-E AR -T- AR F A -5~ B IRIR [2, 4] Pkt

4 60% 514k 4(8.00g,0.20mol) 4 BL7E To /K IY EURAE (280m)H, F-15~-10°C, ZERSI
(3R, Wi 28 = Z.E445.00g, 0.20mol), FEET, HFRM L5h)E, WMSEH
A SR R4 7- — AR -5- BRI 2,41 B (41.00g,0.19mol) BT P Sk e (8 0ml ¥ £

9



WO 03/014108 PCT/CN02/00249

Wi, TEWET, PR 2h, MZRZERHRE, AEMEaRKEk=IR, TKRRINTE,
ERYAA, BREEEIRYI(51.34g,94.5%). AN E RSk, ZMIEREENEE) 8
5. AR 4 SUR-T-Z BT - 5- R B2, 41 BEkE, A IRTE A4 H(41.302,80.4%)mp70~72°C .
'HNMR(CDCl;)
§ :1.19~1.79(7H,m),4.11(2H,q,J=7.0Hz),4.47(2H,s),4.69(2H,s),5.30(1H,s),7.20~7.50(5H,m).
EIMS:285(M"),256,240,212.
SR = 5 - 4-ER-T-ZERE R RS- R R 2, 4] Bk

EH — e ——5-FEA4ERT-ZEBRETFES-ARBRA R
(5.0g,17.5mmol). JEIE Ni(2.50g). ZEE(100ml), FEHIET, 30~40psi KN 4h, L&, kR
WHIE 5- 5 H-4-ER-7- 2 P PRS- R AR 2,41 B e, IR FAHPR Y (4.902,97.3%)
'HNMR(CDCl;)
§ :0.72~1.16(4H,m),1.21(3H,t,J=7.0Hz)2.25~2.29(2H,m),2.51~2.76(1H,m),2.98~3.03(1H,m),3.54
~3.61(1H,m),4.08(2H,q,]=7.0Hz),4.47~4.49(2H,m)7.20~7.50(5H,m).
EIMS:287(M"),258,242.
LB = 5-FE-4-ER-T-RPE-5-F IR [2, 4] JEke

LW A ——5-FREAERT-ZEREFES-ARBERAR K
(4.50g,15.7mmol). ZBE(35ml), S%EEAMBSmY), FRBHRN 3h, HIEHEL LE, W
KG5ml), B 2N #EE pH E 3~4, AZEFRAER, WRASAMYER=ZK, TKGERRMT
1, HERWEHE SR 4-ER-T-R PE-5-FIBR2,41 585t A EEIE#£(3.80g, 93.6%), mpl30
Co
'HNMR(CDCl3)
§ :0.73~1.17(4H,m),2.29~2.32(2H,m),2.61~2.65(1H,m),3.00~3.05(1H,m),3.56~3.62(1 H,m),4.41~
4.54(2H,m), 7.20~7.50(5H,m). |
EIMS:259(M"),214,200.,
S0 5 R -4-EAR-T-BERE PR 5B AR (2, 41 Bk

S HAT = AL S Y ——5- -4 E K- 73R B -5 2R IR [2,4] BEE(10.00g,38.6mmol A /%
7ETIER(SOmD) ™ . HIN= 2.%(4.8g,4.8mmol), T IS R 57 T FiH(6.40g,47mmol) F-5~0C,
27 30min 52, Bk RN 1h, T MR B F NS & B4 (5.20g,80mmol)7K (2.5ml)¥ ¥, £7 30min
Wisz, PR 1h ok, FIFRERE, ARALMEE, KRBTSR, BERRE
8 5L R4 ERT7-B RS- E IR [2,4158 %, S0 B Gk Y(10.90g,99.4%), TV,
EBATTERNY.
'HNMR(CDCls)
§ :0.70~1.20(4H,m),2.28~2.32(1H,m),2.62~3.60(4H,m),4.50(2H,s),7.20~7.40(SH,m).
SCHipI . 5 R -4-ER-T- R E R P E--RARIR (2, 41 b

10
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S PO Ak B ) ——5- T -4 AR 7- B IR EE-5- AR IR [2,4] BEX(10.90g,38. 4mmol), T
FKEEZE(100ml), EIJRREYE 2.5h, WIERERE S-FR-4-ER-7- R R IR EE P E-5-RARIR[2.4] R
W, HEAMIRY(9.482,96.5%).

'HNMR(CDCls)
8 :0.60~1.10(4H,m),2.27~2.33(1H,m)2.7~3.5(4H,m),4.20~4.60(2H,m),7.20~7.40(SH,m).
LRGN 5-FRE-4-EAR-T- B E-5-E R [2, 4] Bkt

SR RS ——5-FEARRT-RRABREFES-ARIE R4 FE MR
(9.00g,35.2mmol), 8N EF2(70ml), IR 30min, ANK(S0ml), FiZERZEEZERPIK, K
ERSSMNMEROE pH £ 8~9, FA-HEFREER=IR, FABMELMEE, TKGRMT
R, EREHE S-EE-4-E M7 P E-S-ARIRR A, hHEAMIRYI(5.09¢,62.9%).
'HNMR(CDCls)

8 :0.70~1.20(4H,m),2.43~2.61(1H,m),2.93~3.40(4H,m),4.05~4.408(2H,m),7.20~7.50(SH,m).
EIMS:230(M"),200,172.
SEHIP]b 5 -7-8 F -5 A IR 241 B

SEHE S A B Y ——S- S B -4- 4R 7B B - 5B ZR IR 2,41 BEb(5.09g,22. 1mmol),  FoK
D&M (25ml), 4% 2208 Mg m 25 K41 B DY S04 45 (4.09,,0. 11 mol) Al IU SUBK I (120mi)
BRI, T 2B TP RN 30min, FEIFRKM Sh, ZEVKAEIT, KIRERHFHIK @),
15%EE A 4mD), K(12ml), FEETHE 20 min, WEAEY, EHRNEKRE, A=
IR Y, FIKGEE, KRR TIR, ZREFE S-FE-7-AFE-5-AaRIR124]
Bk, NEEMARIEIR(G.798,79.3%), TAUEH, BEATT—HRMEF.

'HNMR(CDCl3)

8 :0.34~0.71(4H,m),1.73(2H,br),2.00~2.10(1H,m),3.03~3.13(1H,m),2.40~2.60(5H,m),3.59~3.66(
2H,m),7.20~7.50(5H,m). "
EIMS:186(M"-30),158,91.

SEHipI )\ 5T TE-T- Z BRI R -5 R AR [2, 4] ek

ST -G A B ——5- A R -7 R - 5- R AR R 2,41 PR (12.30g,56.9mmol),  — S A%
(200ml), =Z.JE(9.5mL68mmol), FEET, W ZBES(4.47g,57.0mmol), 7EZEI T 4rLLHE
P25 R 0.5h, FIMFIGLANYES, MBS TR, BRENGSHAMRY, RAREBHEZENT
4VED, 18 5EEE7-Z B R -5 A MR 2,41 BERE, N IRIR PR (10.28,70%).
THNMR(CDCl5)

§ :0.44~0.72(4H,m),1.98(3H,s),2.00~2.15(1H,m),2.47(1H,d,J=9Hz),2.79(1H,d=9Hz),2.84~2.89(2
H,m),3.06~3.20(2H,m),3.62~3.72(2H,m),7.12(1H,br),7.20~7.40(5H,m)
EIMS:258(M™),230,186,158,91.

ST 5 EE-T-F T A P -5 AR [2, 4] B

11
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S A7)t 1 B ) —— 5 57 -5 9L R MR [2,4] B (0,98, S4mmol)s — 40 R
(10ml). =Z%(0.76ml,5.4mmol), FERT, WNEFRHFTEE (0.6ml,4.54mmol) K &
FEE(3ml), BF =R T KM 2h, &P HQSm)FRRE, HEHKER=Kk, BLKBRM
F1e, BREBEFNE, EEBEEENIES 7-FTH FHE P E-5- AR IB[2,4] B 5%
(0.62g,43.2%).

'HNMR(CDCl5)

8 :0.41~0.80(4H,m),0.91(6H,d,J=7.0Hz),1.80~2.00(1H,m),2.20~2.30(1H,m),2.41~3.23(6H,m),3.6
2(2H,5),3.83(2H,d,J=6.6Hz), 7.12(1H,br),7.20~7.40(5H,m).

SEMEI - BN - EARIR (2, 4] Beb

LR )\ A& W ——5-F e -7- LB IR B B e -5- R 2R 12 [2,4] BE £%(3.00g,11.6mmol) ,
10%Pd-C(0.55¢), ZBE(50ml), T 50psi LT, HEERAL 15h, ik, ZHREFE 7-ZE5E
HR-5-RAIR[2,41588%, AEEMIRY(1.752,89.6%). THkEH, HEATT—HRMF.
'HNMR(CDCls)

8 :0.53~0.95(4H,m),2.00(3H,s),2.10~2.20(1H,m),2.90~3.40(7H,m),7.10~7.20(1H,br)
EIMS:167(M*-1),140,96.
FHEB+— - T EHREE P -SRI (2, 4] Bk

RISEHif%, BRGNS Y —S-"FE-7-F T SRR F -5 R B2, 41 BEE i
'HNMR(CDCl;)

8 :0.45~0.89(4H,m),0.93(6H,d,J=7.1Hz),1.78~2.31(2H,m),2.42~3.38(7H,m),3.88(2H,d,J=6.8Hz),
7.23(1H,br).

EIMS: 226(M™"),153,110.

TR+ 7R PRS- E AR 2,41 ek

LHEE G & P 5-FE-7- R P E-5- A AR B [2,41 58 57(2.30g,10.6mmol), FFEE(40ml),
5%Pd-7%(1.0g) T 90°C, 90 NRKETEIRM 24h, LI, HRBEFEE 7-8 FE-5-F 2
BE[2,415545%(0.80g,44.7%).

'HNMR(CDCls) 8 :0.41~0.92(4H,m),1.75~1.84(1H,m),2.50~3.43(9H,m).
HREIMS: C/H 4N, HiR{EH: 126.115699, SZill{E: 126.115547.,
LG+ = 5 RE-T- (N-RTEBRE-N-FEERE) -5-FIR[2, 415k

SEHF A B ——5-TFE-7-F T E R P E-5-F IR [2,4]1 5855 (10g,3.16mmol) F
0°C, WERFAE/S FEBEBLIZ(100m)FI 0.17g(4.5mmo) FIEAL N B T, RIS TEE T
#:2h, BT 0°C T Il B 52 0.6g4.2mmol), T ZE R T 4R+ 1h, MZEI /K 50ml,
F & R 1 (200ml X 3)ZEB A B K BRIR B T4, ZEHVAR, B RBYAERESES
W R LS4 (8.302,79.6%)

'HNMR (CDCls):0.40~0.80(4H,m),0.92(6H,d,J=7.0Hz)1.80~2.00(1H,m),2.20~2.50(1H,m
12
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),2.75(3H,5)2.52~3.23(6H,m),3.60(2H,s),3.81~3.90(2H,d,J=6.6Hz),7.20~7.40(5H,m) -
SEHEGIHIY 5 ER-7- B F 3-SR IR 2,41 BE b Sh R b
) 50ml 2NHCI-MeOH W MA 3.30g(10mmol) SEZHiH+ =4 &H——5-F %
-7- (N-RTERE-N-FEFFE-S-BRRR,415E R, TEETHE Sh, RERYE, 5
W R (2.53,95%)
'HNMR(CF;COOD)
8 :0.34~0.71(4H,m),2.21~2.50(1H,m),2.60~3.45(6H,m),3.25(3H,s),3.59~3.66(2H,m),7.20~7.50(5H,m).
SEHER T - E RS- R AR 2, 4] Bk th R
RISEHGI 5, BSEHEE-- &Y 5 FE-7-F & B E-5-A B2, 4 Bkt R Eh 175 .
'HNMR(CF3COOD) 8 :0.40~0.92(4H,m),2.30~2.40(1H,m),2.51~3.42(6H,m),3.25(3H,s).
EIMS:140(0M"),125,96.
BN 5 FE-T-ZHERFE-S-RRIE(2, 415k
LW LA S Y ——5-" R -7- A -5-F AR IR [2,4] BF 4% (21.60g,100mmol), i PO &,
R 150ml, F 25% 1 S E 4080 KB 1 pH 2 8.5-9.5,22 18 % i A% B2 — B BE (1ml, 11mmol),
FRBHERN (RNEEFRH 25%HEE 0K ERES pH £ 8.5-9.5) 4h,TLC #:,
RRE5EE, ZZHIAER, AZEFRER, K¥k, TABRRMNTER, ZTENEFEY.
'HNMR(CF3COOD)
8 :0.36~0.74(4H,m),2.15~2.48(1H,m),2.51~3.53(6H,m),3.26(6H,5),3.59~3.66(2H,m),7.20~7.50(5H,m).
g+ - HREE PR A2, 41 Bk
FsSEd+ =, B+ NEEY - FE-T-—REEFE--RARIR(2, 4] 5
Bl 18 .
'HNMR (CF3COOD):0.41~0.92(4H,m),2.38~2.49(1H,m),2.56~3.47(6H,m),3.28(6H.,s).
EIMS:154(M™),139,96.
SEHEBI+ )\ 9-F-3-(s) -FRE-10- (T-Z Bl FF 2 5-E IR [2, 4] Beg—5-%) -7-8-2, 3-=
S-TH-MEBEH:[1, 2, 3—de] [1, 4] FEFHEE-6-R
9,10- — % -3-(s)- B £ -7- & -2,3- = & -7TH- it BE FF [1,2,3-de][1,4] 3 IF B 5 -6- R
(1.80g,6.41mmol)s —HEM(12ml). =ZMEQCml). 7-Z.BElE FF H-5-F B [2,4] B (SE i)
T4tE4,1.74¢,10.36mmol), T 90°C HiH: KM 1.5h. REEIR, HRXERE4H, &8 A
IR VRGRUED, TR 9-5-3-(s)- FF 2-10-(7- Z. B & FF - 5- WAL IR 2,41 Bake-5-38)-7-4-2,3-
T -TH- o e I [1,2,3-de][1,4] I R -6- R R, b FE R RO B 44 (2.362,85.9%)
mp224~226°C.
'HNMR(CF3COOD)
§ :0.61~1.02(4H,m),1.60(3H,d,J=7.5Hz),2.07(3H,s),2.60~2.75(1H,m),),3.20~5.10(9H,m),7.90~8.

00(1H,d,J=12Hz),9.18(1H,s).
13
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EIMS:429(M"),387,357.
LB L R E-I-FRE6, 8- R -T-(7T- Z B ik F B -5-E F 48 [2, 4] B ke —5-
) -1, 4- "5 -4-F AR -3- R R

FISEiEfl+ )\, B 5-EIE-1-FHE-6,7,8-= - 1,4- 5 -4-EAEk-3- 508 F 7-2.1k
Ji R -5 IR 2,41 B 5. (SEHERIHLE4) #1758 . mp267~270°C, WE: 98%.
'HNMR(CF;COOD)
§ :0.80~1.22(4H,m),1.41~1.72(4H,m),2.41~2.42(1H,m),2.60(3H,s),3.61~4.63(7H,m),9.13(1H,s).
EIMS:446(M"),402,374.
SEHEH =+ 1-HREE-6--T- (T-Z B ik 3 -5-ERIE [2, 4] BRke-5-%) -1, - =& 4%
REEm-3- 3R R

B SEMBI+ )\, B 1-FREE-6-5-7-50-1,4- Z 5 -4-F A mk-3- 52 T 1 7- 2 IR B -5

FRUB[2,41 R E (SR MBI+ 4b A ) Hl1S .
'HNMR(DMSO-dg)6:0.80~1.21(4H,m), 1.24~1.44(4H,m),1.90(3H,5),2.20~2.40(1 H,m),3.10~4.60(
7H,m),7.06(1H,d,J=7.2Hz),7.80(1H,d,J=14.4Hz),8.00(1H,br),8.56(1 H,s).
EIMS:413(M"),369,341.
LB —+— 1-H R EE-6, 8- -T- (T-Z Bk A E-5-F R [2, 4] Befe-5-35) -1, 4-—&
~4- SRR3R R

RS fl+ \3%, B 1-FR R %-6,7,8-Z 8- 1,4- & -4-E A EW-3-R IR A 7- 2 Beix
He-5- R IR (2,41 B o (SE W) 46 & 40) 15
'HNMR(DMSO-dg)8:0.80~1.48(8H,m),1.83(3H,s), 2.25~2.36(1H,m),3.21~4.84(7H,
m),7.78(1H,d,J=14.5Hz),8.10(1H,br),8.90(1H,s).
EIMS:431(M"),387,359.
LI = 1-(2, 4- 2R -6--T- (T- LR H -5~ R AR [2, 4] Befe-5-28) -1, 4-
—E-4-E REH-3- R IR

FISEHEBI+ )\, B 1-(2,4-ZHFE)-6--7-H-1,4- S -4-F A Eh-3-R A 7-
LT fi B -5 - 2R MR [2,41 Bt (R 9] 4 & ) B 45
'HNMR(CF3COOD)35:0.80~1.23(4H,m),1.90(3H,s), .20~2.32(1H,m),3.10~4.60(6H,
m),7.10~8.20(4H,m), 8.80(1H,d,J=14Hz),9.31(1H,s)
EIMS:485(M"),441,427.
LHERI =+ = 1-Z8-6, 8- R-T-(T-F T AR P E--RIRR 2, 41 ke -6-48) -1, 4-
—E-4-E A -3- R R

B SEHE+ )\, B 1-2.3£-6,7,8- = fi-1,4- ZE-4-EREMR-3 R 7-F T EIREERE H
B-5- R IR 2,41 LR (E RG] +—A &) l1E .

lHNMR(DMSO-d‘;)ES:O.80~1 .23(10H,m),1.57(3H,t,J=7.5Hz),1.80~1.92(1H,m), 2.38
14
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~2.46(1H,m),3.82~4.93(10H,m),7.12~7.20(1H,m),8.78(1H,d,J=14Hz),9.33(1H,s).
EIMS:477(M"),433,404.
LG 0 1-5R -6, 8- R -T-(T-7 T &P E Ik F -5~ AR [2, 4] B -5-
) -1, 4- a4 FARE-3- R _

Bl S+ )\, B - 23-6,7,8- = f-1,4- & -4-F A0 -3- R B A 7-F5 T &85
B i PR R -5- U ARIR [2,4] BR Fe (S a6+ — & ) H115 .
'HNMR(DMSO0-dg)8:0.78~1.23(10H,m),1.80~2.00(1H,m),2.40~2.48(1H,m) ,
3.80~3.90(2H,d,J=6.6Hz),4.12~4.66(8H,m),5.18~5.69(2H,m),7.13~7.30(1 H,br)
8.80(1H,d,J=14Hz),9.33(1H,s).
EIMS:495(M"),451,422.
EHHI 1+ H 93— (s)-FE-10-(T-F FE--EIIR[2, 4] Fifr-5 ) -T-8-2, 3-=K
—TH-NEREF (1, 2, 3-del [1, 4] HEH-NERE-6-FR TR

9-.-3-(s)- FF 5 -10-(7- Z Bk & FF 2 -5- F 2R B [2,4] B J -5- 36 )-7- 46, -2,3- & -7TH-At B 5
[1,2,3-de][ 14 HIBRE-6- R (L1 /\{b&4, 1.00g,2.33mmol), 14%E LMK
(10ml), [EI¥E KM 15h, AHIE =R, H 30%KEER IR MEEE pH 2 10~11, 338, A 30%
MBS ERIG TS pH HE—25 1 E] 7.0, BEEE 0.5h, TIE, EIEDHET 30%ESERS, ik, H
FUKHEBE pH £ 7.0, 38, FAKEE, TRER 9-%-3-(s)-FE-10-(7-2 FH&-5-A
BB [2,4] BE AR -5 B )7- 4 2,3- = & 7H- M 5 3 [1,23-de][1,4] 2 3F UE B -6- 32 W
(0.58g,64%),mp235~237°C .
'HNMR(CF;CO0D)5:0.67~0.92(4H,m),1.61(3H,d,J=7.5Hz),2.54~2.66(1H,m),3.11~5.04(9H,m),7.
82(1H,d,J=12Hz),9.05(1H,s).
EIMS:387(M"),357,343.
LG N 5-EIE-1-RAE-6, 8- -T- (T-H FE-5-R 2R [2, 4] P -5-3) -1, 4-
TE-4-EAREE -3 R R

FSEiif] —+a¥E, B S-EI-1-IFHEE-6,8- " 5-7-(7- S B B -5- R AR IB 2,41 B be-5-
H)-1,4- "5 AA-FRER-3- KRR LRI EY) #1485, mp>250°C(dec), WiE: 44.2%.
'HNMR(CF;COOD)8:0.90~1.22(4H,m),1.40~1.71(4H,m),2.46~2.54(1H,m),3.51~4.73(7H,m),9.27(1H,5).
EIMS:404(M"),374,346.
S =+t - -6 -7- (T-& P E-5-F IR (2, 4] BEke-5-38) -1, 4-—H-4-F M
H-3-FRER

FSciig) =+, H1-FRE HE-6-5-7-(7- ZBEIE B 2 -5- R AL IR 2,41 BE ke -5-35)-1,4-
ZE-4-E AR -3 R RCEMS — &) HE
'HNMR(CF;COOD)8:0.77~1.42(8H,m),2.16~2.58(1H,m),3.10~4.46(7H,m),6.96(1H,d,J=7.1Hz),7

.80(1H,d,J=13.5Hz),8.20(1Hs).
15
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EIMS:371(M"),341,327.
SEHER =+ )\ 1R EE-6, 8- ZIR-T- (T-E I E-5-A IR (2, 41 Befi-5-%) -1, 4 —& 4K
RETR-3-RER .

B SEaf —+fvk, 1-3F A 2E-6,8- = 9 -7-(7- Z Bt fi PP 2 -5- 2 24 02 [2,4] B e -5-
H)-1,4-ZF-4-EREM-3-RMEEHH —+— &) 75,
"HNMR(CF;COOD)8:0.78~1.58(8H,m),2.18~2.58(1H,m),3.34~4.78(7H,m),7.80(1H,d,J=14.5Hz),
8.75(1H,s).

EIMS:389(M"),359,345.
EHEE I 1-(2, 4~ E) -6-F-T- (T-E P E-5-AE (2, 41 Byi-5-H) -1, 4- =5
—4- A EH-3- R

FlSEHEf =+ Rk,  1-(2,4- TR E)-6--7-(7- L BE i 2L -5-F L IR [2,4] B Je-5-
#)-1,4- & -4-FEM-3-RRCEHH —+ &9 HIF
'HNMR(CF3CO0D)3:0.78~1.26(4H,m),2.21~2.67(1H,m),3.06~4.18(6H,m),6.78~8.62(4H,m),
8.88(1H,d,J=14Hz),9.32(1H,s)

EIMS:443(M"),413,399. |
LR =1 1-2.3-6, 8- —5-T- (T-RE A E-5-F 4R (2, 4] Pege-5-3) -1, 4-— & 4540
Whk—3-FR R

Sl =+ Rk, 1-425-6,8-Z8-7-(7-F T SR FE I B 2 -5-F A IR [2,4] BE b2-5-
#H)-1,4- S -4- 8 AEM-3-RBCEHEH —Z+=154) HIE
'HNMR(CF;CO0D)3:0.76~1.25(4H,m),1.48(3H,t,J=7.5Hz),2.29~2.61(1H,m),3.21~4.65(8H,m),8.
80(1H,d,J=14Hz),9.43(1H,s). ‘

EIMS:377(M"),347,333.
LRI =+ — 1-5LF-6,8-9-7-(7- 8 F 3-5- B AL IR [2,4] BEbe-5-58)-1,4- — S -4- S AN Ek-3-
RIR

FSZiip —+HiE, 1-R2H-6,8-ZF/-7-(7-7 T SR A F R -5-F 4B [2,41 5 5%
-5-3)-1,4- " & -4-F AR EWR-3- R R LS =+ 0 & W) #1158
'THNMR(CF5COOD)s: .81~1.22(4H,m),2.26~2.58(1H,m),3.69~4.60(8H,m),5.15~5.65(2H,m),8.75
(1H,d,J=14Hz),9.43(1H,s) '

EIMS:395(M"),365,351.
SEHI\ 1-FFHE-6, T-ZH-8-FHE-1, 4 —H -4 F MR- 3-BRBRAR- - — R RE

WI#R(1.50g,24.2mmol), FEREF(11ml,84.9mmol), F 100 CHEH: KM 15min, FHF 160 K
0.5h, & 110°C, BUEY 1-FHFHE-6,7-ZH-8-FEH-1,4- " H-4-E A MEmk-3- 8% 2.1
(5.0g,15.50mmol)in N, KRN 3h, FEEER, FAKFHRE, A4, 338 HAEdkER, TE

BARERY), HBEEMEK (6.182,88.4%), mpl88~1907C(dec).
16
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'HNMR(CDCl5)8:1.00(6H,t,J=7.0Hz),1.30~1.52(4H,m),2.42(4H,q,J=7.0Hz),4.22(3H,s),4.30~4.45
(1H,m),8.10~8.20(1H,t,J=12Hz),9.22(1H,s).
SHH=+2 1-HRE-6-R-T- (T-E P E-5-RARE (2, 4] Ffi-5-2%) -8-FEE-1,4-—
S48 M-3R BB - - N R

1-IR A E-6,7-Z-8- F - 1,4- — F4-EAREmk-3-RERIR-T- — RRET (%6 )&
1) (1.60g,3.6mmol). Z.JE(18ml)\ = Zf%(0.91ml,6.6mmol). 7-5 FE-5-FIRIB[2,4] k% (52
W+ &8 (1.24g,4 6.6mmol), FTEIE T KM 15h, ZBREN, H_SHREE A
BEKIEEZIR, BIKRBRMTIR, BEREN, HERERRSEEE: 1-FHE-6-R
S7-(7-8 R HE-5- R IR [2, 4] BE - 5- 5 )-8- F & 2 -1, 4- S -4- S AR IR -3 - SR ER AR - T - — T R T
(1.0g,mp98~103C).
'THNMR(CF3CO0D)5:0.68~1.07(4H,m),1.09(6H,s),
1.12~1.44(4H,m),2.13~2.28(1H,m),2.40~2.50(4H,m),2.60~4.32(7H,m),  3.60(3H.9),
7.85(1H,d,J=13.5Hz),9.20(1H.s).
LR =+= -HRAE-6-R-T-(T-ZHEFE-5-RIIE (2, 4] BEfi-5-F)-8-REHE
-1, 4~ & -4-EREM-3- R BRI - - AR AT

RISEip =+, HibaY 1-FKTE-6,7-2F-8-F & F-1,4- & -4-F EB-3-
RRAR-T-—AIRE (S %6 )OF 7-2 F RS FE-5-A IR [2,4] BT (CEHE S+ L) #IEF
ITHNMR(CF5CO0D)5:0.78~1.10(4H,m),1.13~1,69(10H,m),2.40~2.70(5H,m),
3.21(6H,5),3.60(3H,5), 3.61~4.83(7H,m), 7.85(1H,d,J=13.5Hz),9.23(1H.s).
SEHEB =100 -HRAE-6-R-T- (T- R R E-5-E IR (2, 4] Bpi-5-H) -8-FREFE-1,4-
S -4 k-3 R

1-FR A 2-6-5R-7-(7- 5 FF - 5- AR [2,4) B e -5- )-8~ FR U -1, 4- — S -4- S AU -3- 3R
AR -HR- — A R (e i 9] =+ = 40-&4,0.90g,1.62mmol), S%EEABKIER (Sml), PiPER
M 1.5h, 98, F 30%EEERYE pH £ 7.0, I8, FKUER, THRE 1-FRE-6-#-7-(7-2H
Fo 5B [2,4] Bk -5-3)-8- R FE-1,4- — 5 -4-FfUETi-3- 3218 (0.492,75.6%), mp195~200°C.
'HNMR(CF5COO0D)3:0.80~1.60(8H,m),2.46~2.59(1H,m),3.40~4.60(7H,m),3.75(3H,s),7.20(2H,br
),8.03(1H,d,J=13.2Hz),9.26(1H,s). '
EIMS:401(M),385,357.
S =+ T 1-FA -6 TR -T- (T-Z I 2 -5- R AR [2, 4] Bebe-5-45) -8-H -1, 4-
TE 4SRR3R ER

FsziE =00, B 1-RRE-6-R-7-(7-= F & FE-5-F A B [2,4] B be-5-5)-8-
B4R -1,4- Z & -4-ERER-3- R BRAR-T - — A BRI (SR 1 =+ =) 78
'HNMR(CF;CO0D)3:0.79~1.60(8H,m),2.40~2.48(1H,m),3.18(6H,s) 3.75(3H,s),3.40~4.66(7H,m),

8.01(1H,d,J=13.2Hz),9.28(1H,s).
17
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EIMS:429(M"),414,385,371.
EHHI =T 1-(2, 4- 2R ER) -6-H-7- (T-F FE-5-R IR [2, 4] FRke-5-8) -1, 4 =&
~-4-8{R-1, 8-Zie-3- R L

1-(2,4-Z REE)-6--7-8-1,4- ZF-4-FN-1,8-ZE-3- R IR 2 8E(1.10g,2.8mmol), ALLE
(16ml), 7-8F#-5-FFIR2,41 5 (SEHifI+—16E6%91,0.80g.40 5.1mmol), T =& FHH:
KM 3h, EEZRE, TSI FI LR BRI 1A ) -6 7-(T- 2 P 25 B
[2,415%%-5 %)-1,4-Z&-4-5/R-1,8-Z1E-3-R R L. FH(0.67g,), mpl45~150C.
'HNMR (CF3COOD)8:0.60~1.00(4H,m),1.46(3H,t,J=5.7Hz),2.20~2.60(1H,m),3.20~4.60(8H,m),7.
10~7.40(2H,m),7.50~7.70(1H,m),8.15(1H,d,J=10.2Hz),9.10(1H,s).
EIMS:472(M),442,414.
EHH=+b -HRRE-6-R-T-(T-RFE-S-ERIE (2, 41 Fke-5-8) -1, 4 "5 458K
-1, 8-ZXIE-3- IR LI

FISCHEGI =R, B 1-HARE-6--7-8-1,4- 25 -4-8R-1,8-280E-3-RIR L Bef 7-5
I E-5-ERIE 2,41 5 (SEHEfl+—Ae&¥) HlfE.
'HNMR (CF5CO0D)8:0.81~1.42(8H,m),1.50(3H,t,J=6.0Hz),2.41(1H,m),3.40~4.75(7H,
m),4.60(2H,q,J=6.0Hz),8.05(1H,d,J=11.7Hz),9.02(1H,s).
EIMS:400(M),370,355.
SEHER=1 )\ 1-(2, 4~ ZRIFE) -6-R-T- (T-F FHE-5-E IR [2, 4] Bki-5-5) -1, 4- =&
-4-ER-18-ZEIE-3-RB AR H

1-(2,4- i IEH)-6-F-7-(7- 8 F 2-5-ARIB [2,4] B be-5-5)-1,4- — & 4-44K-1,8-F0E-3-
Th Z (L = N5 4,0.34¢,0.72mmol), IN EHER(Sml), ZEE(Sml), FEK 3h,
HHA—LHEFE, BEEE, T FBERE TRE 1-Q4-ZHEE)-6-R-7-(T-8
B -5~ B 2k MR [2,4] BR 6 -5- 2 )-1,4- — S 4-FAR-1.8- %ﬂ*’ 3-3R TR £ R £h (0.242,69.3%) »
mp195~2007C.
'HNMR(CF;COOD)5:0.68~1.09(4H,m),2.27~2.62(1H,m),3.11~4.63(6H,m),7.12~7.46(2H,m),7.42
~7.70(1H,m),8.15(1H,d,J=10.2Hz),9.10(1H,s). '
EIMS:444(M),416,387.
SEHEGI =+ - E-6-R-T- (T-RRE-5-E IR [2, 4] BEE-5 2 -1, 4- & -4-8R
-1, 8_$pﬁ_3_ﬁ@ih@:ﬁb

FISCHEGI =+ \iE, B 1-FRRE-6--7-(7-8 F &-5- AR [2,4] B ke-5-5)-1,4- =4~
S R-1,8-Z80E 3-8 ZERCEMG = Bk &Y, WA 93%, mp265~270T.
'HNMR (CF;COOD)5:0.82~1.10(4H,m),1.19~1.61(4H,m),2.41~2.54(1H,m),3.41~4.64(7H,m),8.07
(1H,d,J=10.2Hz),9.10(1H,s).

EIMS:372(M),328,314.
18
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SEHERI DY 9-9R-3 (s) -FE-10- (T-Z HE FE-5-RRIR[2, 4] Bede-5-3) -T-8R-2, 3-=
S-TH-MERE I (1, 2, 3-de] [1, 4] FFHEERE-6-FRER

9,10- = F -3-(s)- B 2 -7- 4 -2,3- = & -7H- ML BE 35 [1,2,3-de][1,4] 3 H E E -6- 52
(1.80g,6.41mmol). ZRIH(12ml). = ZfEGml). 7-= F & FF Z-5-F IR IB[2,4] R (52
Wi+ 46-&4),1.60g,10.36mmol), F 90°C ## KN 1.5h. FEEER, H KEE & H

Ty, AEKESRE, TIRE 9-M-3-(s)-F H-10-(7-= F & B 5-5- A 282, 4]%’-" 5-

H)-7-8-2,3- Z & -TH-ME BE F[1,2,3-de][1, 4] K H IEE-6-REE, AHEABAFWKRE L
(2.15g,81%), mp215~220°C.
'"HNMR(CF3CO0D)8:0.67~1.10(4H,m),1.60(3H,d,]=7.5Hz),2.30~2.56(1H,m),2.79~3.19(6H,m),3
22~5.10(9H,m),7.94(1H,d,J=12Hz),9.18(1H.s).
EIMS:415(M"),400,371,357.
LB+ — 1- IR E-6- R -T- (T-Z R FE-5-E IR [2, 4] Fike-5-8) -1, 4-—F 44,
REEH-3- R

LR E O+, B 1R E-6--7-8-1,4- 28 -4-E A mk-3-R B 7-— F & B
H-5-B R [2,4] REECETEG + B S YNHHIE.
'HNMR (CF3COOD)3:0.80~1.34(8H,m),2.34~2.56(1H,m),3.18(6H,s),3.21~4.95(7H,m),7.06(1 H,d,
J=7.2Hz),7.80(1H,d,]=14.4Hz),8.56(1H,s).
EIMS:399(M"),384,355,341
EHEFIN+Z 1-2, 4-ZRER) -6-3-7- (- R E FEE-5-FFIR (2, 4] Rbi-5-35) -1, 4-
ZE A EAAER-3- R R

FSEEE 0+, B 1-Q4- T8 EE)-6-H-7-8-1,4- S -4-ERIEWM-3-FRERF 7-
R E-S-ERIB 2, 41 B SR (LT L S ) IS .
'HNMR(CF3CO0D)8:0.76~1.12(4H,m),2.35~2.60(1H,m),3.26(6H,s),3.10~4.60(6H,m),7.10~7.40(
2H,m),7.40~7.70(2H,m),8.15(1H,d,J=10.2Hz),9.10(1H,s).
EIMS:471(M"),427,413.
SEHEI U+ = 1-FF R E-6-9-T- (T-Z R R E-5-E MR (2, 41 BEki-5-%) -1, +-“H 4K
/-1, 8-ZXNE-3- KRR

S pE ) 0+, B O1-FR R E-6--7-8-1,4- 2 & -4-8 -1,8- 28 0E-3-RIR A 7-— 7
FRE-5-E IR 2,4 R BRCERA B &) HE
'HNMR(CF5CO0D)$:0.80~1.10(4H,m),1.14~1.60(4H,m),2.34~2.45(1H,m),3.31(6H,s),3.43~4.62(
7H,m),8.07(1H,d,J=10.2Hz),9.15(1H,s).
EIMS:400(M")356,342.
SEHEGI U 5-EE-1-HHE6, 8- -T-(T-ZREFE-S-ARIR (2, 4] -5
) -1, 4-—E-4-E R -3- R
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I SEHaE U, B OS-EE-1-RHRE-6,7,8-Z/-1,4- 2 S -4-FAER-3- R 7-
TR RS- AR 4] R R RGBS
'HNMR(CF3COOD)8:0.80~1.22(4H,m),1.43~1.71(4H,m),2.41~2.48(1H,m),3.27(6H,s),3.60~4.69(
7H,m),9.27(1H,s).
EIMS:432(M"),388,374.
M) PO+ T 5- R E-1-FR A -6, 8- -7 (T- R R E-5- R [2, 4] Bk-5-) -1, 4-
ZE-4-EARER-3- R R

ESCiEE T+, B O5-EEE-1- AR EE-6,7,8- S R-1,4- “ 5 4-EREM-3- R R 7-
B B -5 AR B [2,4) BE b B IR #h (SR HE G+ FAL B IR .
'HNMR (CF3COO0D)3:0.79~1.20(4H,m),1.25~1.58(4H,m),2.41~2.49(1H,m),3.19(3H,d),3.50~4.70
(7H,m),9.27(1H,s).
EIMS:418(M™"),374.
SEHEGI 7S 1-FF P %-6,8-  5R-7-(7- B & R - 5- AR IB [2,4] BRJe-5-28)-1,4- S -4-F AN
Wh-3- 3R R

ST DU+, B - %-6,7,8- = f-1,4-Z 5 -4-ERIEWM-3- R 7-F G FE
S-EZRIB[2, 41 R E IR S (ES T R EYDEIR
'HNMR(CF3COO0D)5:0.75~1.55(8H,m),2.40~2.47(1H,m),3.22(3H,d),3.59~4.69(7H,m),7.86(1H,d,
J=13.5Hz),8.00(1H,s).
EIMS:403(M"),359.
SEHBIPI++ 1-2.3-6,8- —R-7-(7-F & A E-5-F IR [2,4] Bebe-5-25)-1,4- 5 -4- 8 AN
3R

FSCHEFI U+, B 1-2.35-6,7,8- 2 8-1,4- Z B -4- AR EWR-3- R IR AN 7-FF & R 2E-5-
FIRIR[2,4] B R B (R MM+ BAL S W) HIR
'HNMR(CF3COO0D)3:0.77~1.26(4H,m),1.59(3H,t,J=7.2Hz),2.41~2.49(1H,m),3.31(3H,d),3.50~4.
72(8H,m),8.80(1H,d,J=14Hz),9.32(1H,s)
EIMS:391(M™"),347.
SEREEI D)\ 1-2,4- S B FER)-6-M-7-(7-F & P 2-5-H IR [2,4] B bE-5-2)-1,4- — & -4-E N
-1,8-ZERE-3- R R

FSC i DU+, B 1-(2,4- TR EE)-6--7-8-1,4- Z & -4- 8 -1,8- 280 -3- R R A
7-F B R -5-E 2R IR (2,4 B e L B A (SEME B+ AL A ) BIFS
'HNMR(CF5CO0D)35:0.71~1.25(4H,m),2.40~2.47(1H,m),3.19(3H,d)3.10~4.60(6H,m),7.07~7.39(
2H,m),7.42~7.68(1H,m),8.20(1H,d,J=10.2Hz),9.17(1H,s).
EIMS:458(M"),414.
SEHEGI P+ 1-FF -6~ R-7- (T- R -5~ IR (2, 4] BRbe-5-5) -1, 4-— & -4-8R
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-1, 8-ZEE-3-RE
B SEHEE I+, B I-RRE-6-R-7-8-1,4- 25 -4-8R-1,8-FF e -3- R RM 7-HE
HABE-S- AR R [2,4] B o 2R TR R (SR HE B+ A& W HIAE
'HNMR(CF3CO0D)3:0.80~1.12(4H,m),1.18~1.56(4H,m),2.41~2.48(1H,m),3.26(3H,d),3.
40~4.66(7H,m),8.07(1H,d,J=10.2Hz),9.10(1H,s).
EIMS:386(M"),342.
SEHEBI A+ 1-FFAE-6-TR-7-(7-F & F H-5-FIRIR [2,4] B be-5-55)-8- R -1 4- —H 4-E
WERHR-3- 3R TR AR - T - — N ERET
FSEE =+ 2%, B 1-FREE-6,7-ZF/-8-F & E-1,4- 5 -4-F R EW-3-RIRR
- AR B 7-F A A -5-E AR IB[2,4] Bk Eh R b (S R+ FAL A I
'HNMR(CF5COOD)8:0.76~1.65(14H,m),2.43~2.68(5H,m),3.31(3H,d)3.58(3H,5),3.66~4.78(7TH,m
),7.85(1H,d,J=13.5Hz),9.20(1H,s). .
SEHEB A 1-FF R EE-6-9-7-(7- R R P 2-5-E IR B [2,4] BE -5-3)-8- F L - 1,4- & 4-5,
R -3- R R
FSZiEE =+ 0%, B 1-A A E-6-/-7-(7-F & 7 &-5-F R (2,4] R f-5-5)-8-FF
EHE-1,4- 28 -4-EREM-3-R BRI -— AR LG BT &) H1 5 .
'HNMR(CF3COOD)8:0.80~1.60(8H,m),2.40~2.48(1H,m),3.29(3H,d),3.59~4.60(7H,m),3.75(3H,s)
,8.20(1H,d,J=13.2Hz),9.26(1H,5).
EIMS:415(M"),400,371,356.
YRR 1
A S HT E IE E SE
AEALEWHAMEFEERBLNE NS RERERER, REBRANIERSEE
R B BRI BIR B (MIC, b g/mDREI M. ERB P, FAEmAELEYwHREYEMm
BWEEANES., REMEREDTENE. HHEHBERRRRALEY, RE
BH A pH BE 8.0, HFEFEXKER DIFCO B, ENEWE, T 37CHRF

18 /ML RIINEK 1 Hs
R 1RBUEYR GRS

LRt &4 - MIC(ng/ml)

‘ 26 27 28 2 30 0 31 34
R B > ’

MRERE | 005 003 025 003 05 1 05 003
31108 ‘

—#( =

m@;g%f%ﬁﬁ 025 0002 003 0002 003 025 025 0.002
-:J~< S

H*’;ff?% 0.5 0005 025 001 05 05 05 0.3
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Jiti R TR <0.00 <0.00
97100 0.06 , 0.01 . 0.01 006 003 <0.001
FOIREERERR 0.03 0.002 0.01 0.002 003 05 025 0002
& 961
FeHAE BERR 0.03 0.002 0.03 0.002 006 006 003 0002
B 9119
$%fﬁ;}*% 025 0002 0.2 0005 012 025 05 0.03
Wfﬁ% 0.12 0.002 0.03 0.005 006 012 025 0005
MaEERE
047 0.5 003 025 00l 05 1 1 0.03
SRE
ATCCos0p3 | 003 025 012 001 025 025 0.2 0.3
ﬁf’i% 025 012 003 003 003 006 006 003
SHEE
5776 0.12 1 025 003 05 05 05  0.03
RAE 025 012 003 0005 003 025 0.12 0.03
9710
m@;& RE | 006 006 025 001 05 025 025 00l
ﬁwxiﬂ@% 2 8 1 1 1 4 4 1
%ﬁfq’% 012 006 003 001 003 012 012 0.03
Q%ff B 4 1 05 025 05 1 0.5 0.5
REAEATE
<1592 001 012 012 003 012 05 05 006
{rATE 025 0.2 003 001 006 012 012 0.03
H901
4EF 1
LAY MIC(pg/ml)
. 35 38 40 41 42 43 44
RIE 39
fiti 98 BE TR
. . 05 0.
11108 0.5 1 0.25 1 0.5 1 12
U3 D
Hfﬁ’;ﬁﬁiﬁ 025 003 003 05 006 012 0.12 006
D3 S
MR eExkE | o 1 025 1 05 05 05 006
9757
JERBEERB | 0.06 0.03 0.03 0.12 006 003 0.06 0.12
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97100
m’fg‘f}m 012 003 003 006 006 012 025 012
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