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W,

4, BURIEER 3 ffk&4), Heep RUIE AkeRE 5 bt

5. RUFIESR 1 &Y, Hdb RPN R Sz A LA R EEH: a).CN,
b).COOR®, ¢).COR’.

- BCRIEESK s s, Hoh R A Ge BT bt
CACRIER 2, 486 kAW, Hd RUIEBREE.
. BOFIZEKR 7 &Y, Hd RN,

NeoRe R BN

b). &H N IS TTHH

10, BUFIESK 9 Ak& 4, H Ar ik B By BB .
1. X 1HEy, EAH:
5-(1-"WHE-2-F 5 2 M B5)-2- 7 N 2L -1,3- 2K — s

- BORIEESR 1 ks, b Ar ik H a). % O, S /B N It

5-[1-(4-F R EL)-2-(4-H R ) 2R L ]-2- RN EE-1L,3- K —y;  5-[1-G-%
FIE)-2-B-F ) LM HE)-2- R A EE1,3- K
5-[1-(3,5- Z R 2H)-2-(3,5- ZF A L) LM B -2- T T 2E-1,3- 2K %y

5-(1-F 2-2-Z K L )-2- e R 8E-1,3-2K iy
2-(3,5- WA H-4- RN R R E)-3- KNG
2-(3,5- 3 H-4- R N AR AL )-3- K M G
5-(2,2- K HE L HE)-2-F N HE-1,3- 2K By
3-(3,5- HEH-4- RN HE R FE)-2- K I IA 5
3-(3,5- " R HE-4- S N FE R L) 2- R B NI IE
1-(3,5- W& H-4- R N HE K IE)-2-KE K 5
5-Q-HH-2- KB LG E)-2- RN EE-1,3- K W
2-[2-(3,5- ZHEFL-4- N KT 246 FE ke ;
2-[2-(3,5- "2 3k-4- N FE R EE ) Z M B bk e 2R R 2
2-[2-(3,5- “H S H-4- RN R E) LG 35 W ;
2- 5 N 2E-5-(2-ME My -2- 3 20 %5)-1 3- 3K 1y,
2-[2-(3,5- Z W& H-4- RN K HE) 2 3 R 5

5-(2- I HE-2- 2R B L 0d 3 )-2- 7 TR 3E-1,3-2F — Wy — 2. TR,

ST INFERI)-3- TRV IE IR

2'(3 35':%‘%%'4-
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12, —HMAYAAY), RBEWHRIZEX 1 fie XK 1 hasdt
B LR —Fh 2o b AT I B AR BURTE A -

13, —FAMAEY, BSWBFIESK 11 fre SNHEsts, UK
— 2o b TR A B AR SR A o

14, BURIZER 1 45H = TS DBBRURIZER 11 RSPl & i
TORRER YR, FrdiEh S T 40, B EEA. Bl
B 5 e R4 B B 7 IR A SRR -
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VRIT BRI ET R 1,2- R LENTEY)

RABR

L2-ZRZHEATEREFR R ZHESE, BUEYIRARR ST Z A i
TEERFAT . M 1,2-ZRIBHTEY—BIRBEXNE, EAAEEE L&
RABFEHUR —EERE 1,2- 2K ZEFRMB ZHEE. FEaEiE
KI(Hu, K., % A, Canadian Journal of Microbiology, 1998, 44, 1072), $i 9 IL% K
(Mannila % A, Phytochemistry, 1993, 33, 813), &IEHI(EP 641, 767), LI REH
P SRR BB 5175 M (Thakkar, K25\, J. Med. Chem.,1993, 36,2950). F&E%
5-Q-FE LIHE)-2- RN E-13-F BN K AT (Photorhabdus) 14358,
MNMIBEZRWHERT EW—FRF0UY, BIERT KEMS B UL TIE
B FRFIE A S . (Webster A, WO 01/42231).

ARETEST, THEART AERTAERNTEEEEH. THAKRS
ZMARKE 7B 4N RAL), MEHRIEE F(TNF), FHREIFN) LA
M EEA R A R EEVIFBR. T ARKNEEE U RS EIIHBERN
AR 7 AT e R G LR BUR B RO & PRS- R AR B TR S . B,
FE TILs #IFIFIX T Th2 XECHZEAR AT REF 4L, T IFN-y F1 TNF-a Hl5H5)
XTFasT Thl BRI EEEREFHY.

B RS EEARN TS EENA S, BEiIEy RETEAIE
TR G BRI ARG I R . B R BT RT LA BRI BE J5 B 28 I S PR (B Bk
WL, B, ERUKRIIEARR). CD86 Fik, —HALE LR TNF-a =&
A ERA IR RS . BEREENR, SFEMRAKR, ENAMR
AMEHT B 4R CD86 Rik 25 T 410 CD28 HHEEFAT AR, X4
BERE T RASELFT UK. —SAEE—HESMEYHER S
9. TNF-a 2 —F7ER AR ELF T 2EERRRDRETF.

EREEHARETS SR RBENRESERETFHE AR E SR
EM. IL-8 R— MBI HEAARTENBELET, ERTHTFRZARE
Heg@paaimr, SaEhgsaam. Ehun IL-8 MaiETe
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DL IS B 1E 3 — 25 B vE h HEAN R ANE AL, RILANF By T2 508 P R 1ES)
B AR AL«

HLAMEFRIET Z R ERRE RN, XL R Y2 Y B3R 1/
HHERENER. HE4REFARESFHRNIIE. XEFZARHM
BRI F K D B 5 S i 40 L i B 2% A AR FIHE 24 BB R B DI RE L A AT 2D
T ARBENEFE T RFEZRER, RN B S RERRERE. M, 7]
A BT T4 B BB 7 T A B AL & 40 B8 TR FE T AR SS R RE RO A

IL-2, —# 15-kDa & H, 28 T AREIURNRIEERT WM, 2
IEER Sgm NPT AR, IL-2 Fi3 B MM T ARMBEAENL, 2—
AL S BSOS R RE . L2 ZEREEN B 4, 8
VECER SRR LTS T AR BRI . RMTAERR IL-2 EHEKT
WA H WA E kN %% R N [T. A.Waldmann, Immunol. Today, 14,
270(1993)].

AN HEEFREHARNK-80L-8), SEIUEHEA—FI KAFER
RER N HIE IY)R. IL-8 W2 A E T 2N PR E LR % 40
WTAERFE TR BRI E L E ARSI B4R H AR BT EER 1Y
R IL-8 #OA A SHI 4 Bd, B R, RIBHE LA R B R AN itk 34 2 5
FHEIRE K

IFN-y R —FTIRERTINER, BVIREKEARKNEETLINEST
PR . IFN-y £ 8 CD4+ Thl 4088, CDS8 40/, v/AT 40 LA RIFE4BIRAR R
5 40 0 530 ) o e AR ZVE AL 9k 2 40 B LA SR S PULAE DR BB R R AR . BB 4,
BRI R THEARE B BT, SN R/ER. IFN-y REEHEH
MR RENTIN -G, B fESFEARAREEE SEMHC)SE I
RPURKIFRIE. IFN-y A{E#EFE MHC LA FS B RNKER TE. 5t
THZ B REER, 5EREEHNRETRERSEEN IFN-y I HEH %,
IFN-y A] 86Xt B & &R A BEUEE AR B2, ZER M e HRER
E—HH.

TR XL N DL S5 A R 4 B R s M BRI F R R E 2
RHo0BEHN. BINBECERATHFSHN 1,2-2 XK 2/kLEY, BEZ
AXEFHILEDN T MEAE, ERAR, B aARDREXARE
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P AL AL A9 Horp R WA B3t R A R &, LR L BEHE
Wb &4 JEEMIEREY R FEMEY -

5-(1-FHE-2- 2R B M5 56)-2- R A 2E-1,3- K 1y (1);

5-[1-(4-F AL 7R HE)-2-(4- R 46 3] - 2- I 2EE-1,3- K 3 (2);s

5-[1-G-FFIE)-2-G-F K IE) L5 FE)-2-F N FE-1,3-K I (3);

5-[1-(3,5- N 3)-2-(3,5- IR IE) LM FE]-2- 7 N 3E-1,3- 2K ) (4):

5-(1- 1 HE-2- 2R 3K LR 0k)-2- 57 8- 1,3- R 3 (5);

2-(3,5- WA -4 N EE A EL )-3- K IE N J% 15 (6)

2-(3,5- “Fehk-4- R N EERIE)-3- KB N IA IS (7);

5-(2,2- K FE 25 FE)-2- RN FE-1,3-28 T IBN(8);

3-(3,5- A FE-4- R N B R ED)-2- R I N 5 (9)s

3-(3,5- 32 k-4 N LR BE)-2- K B TR A% B (10);

1-(3,5- A BE-4- N FE 2RI )-2- R L T M (1)

5-(2- L2 2RI 205 55)-2-F TR 36-1,3-2K W3 (12);

1-(3,5- = WA B A HE)-2- K FE N M (13)

5-(2- P HE-2-K I 06 55)-1,3- K ZW(14);

2-[2-(3,5- W& E-4- R N FE L) LG FE e (15);

2-[2-(3,5-F2He-4- N TR RIE) 2 SR e 2R R £ (16);

2-[2-(3,5- ~H1S{Fk-4- N BE 2R IE) LR FETHEWY (17);

2- 0 N F-5-(2- Wy -2-FE Z 0 56 )-1 ,3-2K T (18);

2-[2-(3,5- TSR BE-4-Jp TN 3 2R3 LM FE R IR (19);

5-(2- W HE-2-2R 2 20 36 )-2- A HE-1,3-2K 1By — 2. BB 1B (20);

2-(3,5- e dk-4- RN FE R IE)-3- RN IH R (21);

3-(3,5- R HE-4- R N IR IR IE)-2- K N HE R (22)

ARSI TR Bk, AREELAYaIEL. AR
Wrth”, T 5 IO ST LR RO B B RN/ Bt o 1 B IR 5 24
LR, B, B, BR, HR, KSR, 28, Dk, WAR
T AR N ARG, TR AR, W, okt
NIHIR IR PRI 2 & e R T BEZ (AR R DRIk 10, e I 2 2445 P AR 4% B
MACEDVE 2500, EILE Rt ERIN T, B, 7Esl&suin syt



02800121. 4 oM ZEe/256m

BY TR SR 2 IR AL A .

RI\EARBHS—HE, AR PAEDTTHEET 48, EHta
A, EMMAELLESENEXNAREFHIRER, THTHXEHRMA
BB V85 BRE - A5 R BREIAL & AT T B384 8 10 B 5 A f SO T R
fE UL R SRAEHFE <G B EEEF AR AR ARSI N A EE
VAT (BFESE, M, THREE AR IR R ) FI/E TR (B SE R _E KBRS
A TRE], TR BB S) S LR B RMRAE. X R AT LT B4
B, [EARRRTETM /BRI TF R RaE, Flian : BHEnSEBE,
LM BERS MR EMSEQE T RGET)IHF: SRl S FEER
BRI VER, WZER TR, LUEE, P XASH eREG Rt
HEFERGRETER: BEWZIES; RXTREGIDEREBHERTR, T8
MR REBRTR), SEMEEL; REERRK, BFREEXBRN TS
BER: REGESHLIRE); SFEEBENER: TARN FREBRN
%, AEEMBRRN, EREBHRN, MAEABBRNBERMEER
BR): 4-ErEE, Bt R R(EETPERTENESEN): HARFRERR: £
BRAEAG RLEEAE; B8 %% FIREILEE T, BIans S RATIKA: Pk KA
(5 LRI A S AEHER): BR4ELRERJME S 2RZ RESIE);
B8RRI, BHRM; AR BSREEAIGERIBLE; §—EBKE
SR, HEBSGERR; MEREBER, MER: SRS (uticaria); THME
7 7 ) 0 O R M o ORE (RE T, RE R, E B B ) BB R BUE
scleracierma; EREE R ; M RAEM: 2 I (5] 1 3 W PR M 476 hE A0 J& &8
/BTG KUK RRERL: BEREER: 8BS NUFK
f4; BEJESR palmoplanteris; M NIE; EBWKRESE: BREERE: &
SMEREAL, TEBDRABERIR, B, SRRME, Mgk, FI8HSAEtEN R
(Bln, BEwg, FARRITER, BUHEHEERERPR, 8RBT 4ENL).

25k BB RIR A & BR AL & W0 T ¥R T R B3R B9 iE , 51 T R A RO
RERIR . B4, AERRAESYRTERAETEER, SREtESER KA ETH
s rh AR A B AR K 48 R ATRE B 4R AR A BRLVE A A R B AL & 0 AT
BE T RE R TR A, BRI R TR ST R SR R i AN F AR A

&R BHEEIMEIESHRER, XM B ENEYIRENE
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T AMRAE R A AR ERER DS R e A ERE. ik, ZXARNLE
PRI E A T, SRR RAEIBERRNERL. ARBRILE
Yot BN RE, RO T AN S-S E MR G LR R AR AERDIE
TP RENME. EMERERTRF, RPN YTTRETRT LR R R
WAE, MAECNINRIE, flm, ATRTBgEssr, BEREHEXTER, 2K
PERELL, SUEMRE, R, ESHARRE, NEIBERER, TARN
FRBBRNER, 458, BIkE, SRGE, Figx, MEMEIEMNR
(Blan BEhw, FEERTIER, BEHEEEMR, BERMMTENL). FRK
HURAR K, & —EREEAE, B, HARtE R 2, S8R G it Bt £ 4%,
BN, SR B, BUS R R K.

ARG T A RALEY S HEWRIT TS G AT A AUl E AR
ABFTRAEEETH, BImTAEE A, FK506 IEMBESAR\RLE
YI—RARKWPEN. EERARZAN, XRENEERT R EEARRL
EMHEHZHE, RARNBELSHZERY.

FRACERBEEED>—MEB LA REET LRFENR 1 &P
— AL RZNBBERERNNADEEY A RANHAEYTUETERE
AR FIFEBAN FFT 2 SR, 7T se@ad (68 A & A R B B AR 8 i alm
i, UR—HKEEGTHHFENEHETRNGYEHMAGII, BWIEF, &7,
Bifgst, M, R )RIE LY HIF SO AR T A &N T AR

FHEGEADINARPNAYHEWATRALEET 28, DRM/E
R ER B B0, 254 & P)RT B8 LT B ST KV VR B IS T B R R Y
3o 1R HBURT BEAR 98 B 50 B B8 & B #9 23- BGT B AN b BT idk #)
BB H]  TCRES B AT LUR — M EE TR A B A TR AR a0
71 P B TC B AT VST VR B R, BIANTE 1,3-T BRI 27 LM A Y
AT BRE RS R AT LUK, MBS ERMER. 55, Tl
(7, [ e 2B H AR S BB B A « DAtk B B AT LS A AT Fn [
FEH, BEEHRKNHMBEERTEE. 5H5b, PRS0 ER T LA A T 5T 4
o

ST EMS AR SRR T SR TIR R R Xy
YA LRI 255 — P& E K TR R TE B 5 6%, R R e 5

11
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MR E T ABBBEAEREE T A8, REEERTEUBRRHAY. X
RIA AL G AT AT B AR 2 R

ST ORRBIBIFIET 0 F R, SR, B, KEBEREER, Tast
FymlERiR, FoR, SERERHIRE, SORRAEET . ORAGKRA ST
IARIEAERI AU A H R B E D T ESIE AP E B EEA TS
& & THIER RN TTREHETEZHRERRRE Y. XL F A LU F
EHRIFER, WRRY, KRS, ILWE, BIRRISEUBHRS); SRR,
MEAKVENBIEER; HER, ek, BRREMTRER, URERER, i
fEfRe:, EIEMEBE AR . AT R L BB RN T EEF AL
WriE R AR ERE, HikRELRKPRFFEIERRE. Flm,
A] LA A —F i 8] S SR A 51 fn SR A B B H v BB BN AR AR R H iR

KRR ZA & Wi v LR KB AL e AR T LR —Fh e
W, BIIAEAR H EE AR BRI B IR R A S B R A Y. EE
MIFLAFITT LR RAFERIBERE, BlinKE, SRBEAR, FRIET RN C A
BE L BT e B R, 5120 A v R LU BLBE R, R P id B 5 IR LR B & 7=,
Bl R E A ZIG BER LB EE R . UL AT BE& A EH PR AR BRIT . HE KA
Bt CLS ERFIE anH o, 8, (LB R — AR il . X PP HIIIE
A RER B EMNA, FifERIARRFFIE G

XTREAEH, AIMtAEER 1ILEWHAE, WE, BRY, BHREE
W, SFHCIHHZGERN, RBAABEAEEEDGLUREEA). XERSH
BRI B & CLEATIHA LD HF P REFHH#ER, FN7E Remington ' s
Pharmaceutical Science, %% 17 ki, Mack Hiii4t, Easton, PA #. X F/HEHH
7y, XEUEPHITUUMREMEREZ, FHUSEREK.

FIBKFEFRLY 0.01 ZE7—2 140 B/ TRAE, AJERATHEIT L
RIEARRLE, NEFNEETUEBRA 0.5 BHEA T RAERS. Flw,
UBREATHEL 001 Z50 2R, REFGEEBRAUISEREH ISR,
MABEERR 25 BRWE | RETAUEYR LIEBHIST RIAE. ST AT LA
R, X THERANEEANEKEPEIRTAZEE, BFFER, £F, B
ERRERS, Hhl, KB, SANE, $245E7, HlEE, AYESM%
FBT R SRR ERRE .

12
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584 MEESE S ) ] 52— TR HVE A S B REVE T B EEE
TREFHMEAFTRXTARE. Fla, AMORFFITUSHEEER 0.5 ZBRE
5%, HEHEEYMEREATSZ S 2L 95 MEXRENEKERES. FIERT
BEABEEBSEA 1 BREY 500 BN —TEHAS, #AEMES 25ER,
50 &%, 100 B3, 200 B3, 300 E%, 400 5L, 500 B, 600 E7, 800
Z7, 3 1000 Z7 .

AER\ERBETHESRBUEDH T E. ERBERALED T LUET
Webster S A7ZE WO 01/42231  RZEH EHER IR (Treadwell & A J. Org.
Chem. 1999(64), 8718-8723; Hashimoto Z£ A\, WO 1994/020456) = Bk f4
FRTVEE R, XEFVEAT ARG HIE . 4t U FERABERN TSRS RN
TV FEUE S B I SEHE B AU 2 B T UL R B0 B I, BN X A R BRI fR 4.
—fRUK, ERBALEDN 12-“FKLIEGEEHTTUMEB TR T RNELE 1-3
FRB B R A R« Wittig #AGVER (RENEEZ 1) , BERRN (RNEZ2)
MEERN (RNEE3) .

RINEREZ 1. Wittig KL 1EE

o
R3
+ )'—P(O)(Oﬁt)z
R0 OR* Ar
R! R%0 ,
R
P(OEt)z / ‘Q—g_m
0
Al

13
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RIS 2: ¥R R

2
RO
RB
+ )—MgX
R%0 OR* Ar
R! R*O
Rl
r? M
gx 0 / RSO
<+ RJ/u\Ar
R°0 OR*
RK

OR
0 R‘0 Rs
R? |
, e s —— X0
R 0 4 r
Rl OR RSO RJ
RN 3. BEBHES
RZ
© Arn_CN RO
\ r?
+ R!
s X / \ Ar
RO OR* R0 R}
Rl AI\JLR
X =0, NR' R?=CN, -C(O)R
CN
R0
3 CN
+ Ax\[rR "
R0 4 0 : Ar
OR 5
R! R0

AEAREE TR BRI TR BIH T E AR 5t BRI A
ZUGEN ARG REETN S WH, TUERRBEAAFHENFEAT

MNLASEER .
LR 1. FRALESYNEDZ AR

ST T AETEE N E X LR R RS LB IFHRESHT, 7

18 R AR M DR LT RE B0k
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1. ARARSYIN T W EHE(T 4 88) D sEREH

T 4080 28 & M ENR T 2 5w PR T SR MR HESREERNEE
e dEfE RN T 40 S R R NP RIS I B & B AF ARz .

HHFERRBRILEYAEESRENGERNRES T AREENE
R, BAAY LI T FIRREET 7 AR B IR - TE R ZE KAk e
g5, JE7E RPMI-1640 P Z AMEBFH. 7ZEMEAB-M LEIELHE, X
F 1800g, 7E 22°CF4rES 15 478, RBHEHR=IRGTT 500g, 7£22°CHE 5
S8, MaBEHENIMREARE. B5AEERER-BRENERIEFRIY
AP E R B AME 37TCHITHIR, 45 %), BEEREEEFEPEE
FAMWBIRSE T, 7 37CHAT 2 /Mat, REATHENELR, #AidH
EHERREERETRIEN T KT 95%. BLHEE C(50pg/ml, 7 37°C#t
17 20 9380403 BALB/C FE4EME, T/EHKEH Hank 's SWHRSEE IR, &
BRI . F4RER C AER BALB/C BBHEAMQ2 x 10°)7E 96 FLEAERIM
7% % “F M (Costar Laboratories, Worcester, MA)F, HFTEEBFEE 100 &
FHAr A 25 mM Hepes F1 L-SBEE A 7E LA 5x10°M 2-E i 3-Z B2 RPMI
1640, 10%f54-MiE(FCS), 10,000 EITHFHEE, M 10 ZERHEER)E37C,
5% CO, ZAF T E: 55—\ BE 4 C57BL/6 MM 252 x 10°). 96 /NETJE, FEFRY)
FLANAPH] B AR B B E A% H(PH) TdR; 1uCi/FL), RJGTE 16 /NEFRT, BEitdE
WA A IS AR EMORAA R H TR B-IT BES F  EIETE .

WTFER 1 Fin, ARBAILEDTSFZ0 EFTRKREABRRN T
9 3T B F RRMASNEN, BXE-SPnE 3 T1a T X ERE.

R 1. X T 4MSTERA 50%HH IKRE

WEY) ICsouM)
5--RE—2-FEZEHRE)-2-FHNE-1,3-X_F 1.15
5-Q2-FAE—2-FELIGE)1,3-F B 4.65
2-[2-(3,5-ZRE-4-mNEFE)LIGE e SR & 2.09
2-(3,5- _ 2 E-4- R NEFE)-3-FENEE 3.50
5-(1-FFE —2-FRLMGE)2-BRRE-1,3-X_K) 1.49
3-(3,5- R F-4- NEFRE)-2-FHENERE 1.81
2-F N FHE-5-2-BEWy-2-2 2% %E)-1,3-F % 5.16
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2. AEBPHLEYIFTMMRETFAL-2, IL-4 F1 IFN-y)~#H8EH
T W EA KBRS NIEALR) T A AT IL-2, IL-4 1 IFN-y
fER, R EARXF T ARAFIIER T TERNE. ESHETIERER
A(Con A)¥s T S, FHHATHSE, ARARNS SRR K S BGH
€ (ELISA)IAF &N 2 7E LiEWR P AR T.
K23 WEIERPARBAREYN IL-2 F IL-4 =Y B F R BEEE,
AIH AT 2 MR R HAERIVETT .

£ 2 X IL-2 PRI vE

e ICso(M)
5-Q-FE—2-EREZIEE)-2-RNHE-13-FE_F 0.40
5-Q-FE—2-FELIEF)-1,3- K% 1.79
2-(3,5- 5 FE-4- RN EEE)-3-FE RN EIE 0.13

2-F RN EE-5-(2- BNy -2- 3 L FE)-1,3- 2K — )y 0.028

3 X IL-4 YIRS v
(72 10uM B9V AL B, SR LIS TR %R )

&9 %
5-Q-FE—2-FEELGE)-2-RANE-13-F_H 0

5-2-FR—2-FRELIGE)-1,3-F K 0

5-(1-FRE—2-FRLGE)2-FHNE-1,3-F_H 01
5-(2,2 ~ K E LIEE)-2- RN E-1,3-F 47
3-3,5-_RE4-FREXE)-2-FENERE 35
2-FRE-5-(2- Y -2- B 2 EF)-1,3-F B 23

R, FKARILEDIR IFN-y R REHE M.
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4 ST IFN-y B9 50%3ME0 8 B

&4 ICso(LM)
2-(3,5- R H-4-RNEXH)-3-FENIGIF 0.86
5-(1-E—2-FELGHE)2-FRE-13-F_B 1.62
5-(2,2 -Z R E LIGHE)-2-RINE-1,3- K 1.71
3-3,5- R HE-4- R NEER)-2-FERWNIEE 0.71
2- R HE-5-(2-E Wy -2- K 25 5)-1,3- K %) 0.08

3. i E MR RO SRS R RO4E A

B RS ESHERN T2 EERNA S, (B ENBY KRS AR
TR RAE AR AR BB T . B 35 BT AT LLBE WY RE /5 1 A R IR (B2 bk
T4, FRF, ERBUKREEARR). CD86 Fik, —EMEM TNF-o =REE
WA MAAA ThAER LR TRET . B PRS2 AR AERRAM, EMHmfE
1t B #MH CD86 FixR 5 T MM CD28 M EAEF BT, XMEEEH
& T #iARSEWITLAR . —SERE2—MERNMEDERL ™Y,
TNF-o. 2 —F7E R 4 M eI s A FBA PR EE R R AME T £k HHL
EYESERARXS TNF-o P90 1EA AR T EAENR ¥ REzmE
W 4 L AU BE B2 57 B8 FE B IR BRI 10% FCS B DMEM ¥ A . #5405
X10Y/FL)EHTEFIRAL I FR-LBRMER € FIL T, MAJRE, N—ZEB:¢
MR, WRANEDREAENT EY). 7E37C, 5% CO, &M THIFRHAM 24 /)
if, M TNF-a ELISA EREBFY LER, RN EET FACS 247
€ CD86 Fik.

WMULTR S M6 Fin, B ERURKSER T A RARLEIIRE AR 1uM B
% TNF-a 7=#)#1 CDB6 #ik B H1EH.

& 5 (L& TNF-0 P4 KI/EH
WLEPITE 10um BIRE TR, B ¥IE ST BYH%ER)

WEY %
5-2-RE—2-FELKEHE)-1,3-K -8 42
2-[2-(3,5- 2 H-4- RN E T I) 2 3G F L ne thER £ 75
2-(3,5- R E-A-RINEEE) - 3-KERNEE 60
2- RN EE-5-(2- Wy -2- 2 2% 55)-1,3- K By 23
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R 6 ARARILEYIXT REshY) E W4 MK CD86 Ri&RIME A
eEY28 10uM IRE K, HESE DT A K%ERR)

WEY) %
5-2-FE—2-FELGEE)-2-RNE-1,3-F K 51
5--FE—2-FELEE)-1,3-F B 90
2-[2-(3,5-ZHR E-4-RNEXE) LG E | iE R £h 88
5-(1-BE—2-FEZERE)2-FHE-1,3-FE "8 0

5-(2,2-Z KB LIEHE)-2-RRE-1,3-FE _H 10
3-(3,5- R E-4-RNEEE)-2-FHENEIF 16
2-FR R EE-5-(2-E Wy -2-3E 2% 5)-1,3- K " 2

4. EREPH AR EREM

R RAEFZSHEMNABENREREN T AP ECAREE
SCHCAEF - A R BRI & 00t NS08 P v B 40 BB PR R E F R BT L2251 540
[N- B2 B AR B & B- R W E B (FMPL) M4 R (EBERES —KEW),
18 FH 278 5L O IURZ IR HI(Crudan, C. 1999. Biochem. Pharmacol 58: 1869-1880)
P o

e DA R FT S RERN AR ESITFRREN 2%, FER, & 400
ZFIMBE 80 ZF 4% A HEHEET i pH {H 7.4 1 Hanks 229 /K FH(HBSS)
Be, LFBE /DN, EEliEng, RER S ZEFnEms 15 274K
RI&E B 5 ZFt Ficoll Paque(Pharmacia)f . 7E 500 g B.O4 & 30 4445,
B 20 MHEE BT AR/ PDRERZRE LA, KEPHEAS
Mi7E HBSS HH&87%, K L REFEFEIDMIZHATER. BPHaAkF
TEVERAE SR KT 90%. FERFIRI TR R LL 5,000,000 41
REZEFMAZEREEARD MAZHTER S REER NS &
B FETIEWZAET, BHMRTE 33 CHEFE 20 44480, RETE 37T CHEFE 10 4.
FA BV 37°CF bk k.

2 RR P2 EWTE IR RIRE RS BRT 0 BEHE 7).
K, LS EINETFY, N-FBE - F _#B—REBt— ¥R

18



02800121. 4 o 1 E15/256m

SR TR P B R E AL VE L BRSBTS (R 8).

RT. S5-Q-FE-2-FELEHE)-2-REE-1,3-FE _HQ25uM)
St FRE P e A REENER
GEEHZER V)N E, HEEUN BRI %ER)
BFIE] (%) %
23
10
7
6
6
16
10 29

N ([ AW [

K8 25MM 5-Q-FE-2-FEZLHEE)-2-FRE-1,3-F K
X FMLP % 3 i o 5 40 B P B9 1R

CaZteZE R E)
Xt R Yo
22 & H(mV) 30

5. 7EVR T RE RS0 IE X4 B i R W R i I /e
HREZE—MEZENATH, SHZEFERXENTESRNIED%ELS
R o FAFRHERE K40 P 78 VAR AR R M AL & 00 A OB TR V5 1 « (Arquardt, C.
% N\ 1986. Am Rev Respir Dis 133: 1105-1109). ERHMRET R EEHE. &
HEECHEEEUNCHRER. XRIOBMBET 2-FRE-5-Q-BEW-2-E &
) 13-FE_BrEtE.
R 9. MR AW E i BT DK 40 i Y 28 Rl 8 6
et ICsouM)
2- SRR EE-5-(2-EWY-2-F 215 5)-1,3-F ) 18.9
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6. AT REH

ERBLREN R ARERFN S ERERY . FES, meMERNEE
O 20p1 0.01%(w/v)BhiE BE-12- T 5 ER-13- LB FR(TPA), 5T Balb/c RIE
. A3 REANRPAERN TPA FREBEANNRLE Y T H R 4K
(ZEOF . BEMUEEaYRREERS TPA KIREEMAELE, FFUH
HK%RR. UL TFHE 10 TS, 2-G,5- 2B E-4-BRNEFER)--FENE
FEESh PRI AR 13 s R G .

R10. ERMBERME A 2-3,5-“REA-RAEFRE)-FERNKRIFU L
AR ED(FH=F)TE T Balb/c REIEN T AR TTRAR
(Eh LA B B9 %R R )

BITeEY % 4|
2-(3,5- R FE-4- R EXE)-3-FHE NG 85.2
0.01% HH=HF 31.2
WA E R

ERERS] 1: 5-(1-F2E-2-FELIHEHE)-2-FRE-1,3-FZB(1)

a). 3.5- _HEAEA-RAEAFRFRO AL ATRE WO 01/42231
A2(Chen % \)FTRE R 7 #:8%]. "HNMR(CDCl;, ppm): & 1.32(d, J = 7.2 Hz,
6H), 3.66(-LE £, J=7.2 Hz, 1H), 3.82(s, 6H), 3.95(s, 3H), 7.25(s, 2H).

b). 2-3,5- —HEE4-RREFE)-1,3-“FKER-2-BF

ZEEIR T M T B (Sml) A Mg(0.252g, 10.4mmol) 3738 0 in A 75 T Bk
Cm)FHFER(1ml, 8.41ml). MATEHRGE, BRNEEYE—SER 1 b
i e MATEZBEASm)F R 3,5- — FE E-4- 77K E % FE FEE.00g,
4.20mmol). BETEHEKRE, BRNESHAHNBER. IAK10m),THE N
A 2N HCI(10mL) AR UTIE . 7+ HENE, HHZBEG x SomDIRIUKE . #
REAHTIK NapSO, T4 BREBFTEHZBMIEE | Sf(: REAIL
SEBE 2-3,5-ZREHE-4-RAEFER)-1,3- T KEFH-2-8(1.29g, 79%)AE
B k. "HNMR(CDCl;, ppm): 81.28(d, J=7.2Hz, 6H), 3.08(d, J= 13.3Hz, 2H),
3.35(d,J=13.3Hz, 2H), 3.6(m, 1H), 3.95(s, 6H), 6.44(s, 2H), 6.9-7.5(m, 10H).
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o). S-(1-FHE-2-FEHE LML) 2- e U AE-1,3- K (1)

{E-78°C N, (R4 F 1 2-3,5- = HAUIL-4- 5 LA AE)-1,3- — I N -2- e
(0.63g, 1.6mmol)i CH,Cl,(10mD)¥A ¥ i i A BBry(IM CHCl W
5.0ml, 5.0mmol). 7E-78°CHIFERM 1 /Nit/G, WA LARI=E, REHR
PRSI R IR A IAK(SOmD), TIJEIIA 20% NaOH ¥ pH>
12, BEHENE, M Ekiex 10m)LEEKZ. #KEM 6N HClL RIS pH
ik 1, JEH ZBEGxSomDERIL . JH/K(10m)A#E K (10mD) ek 2GR, JFH]
JoK NapSO, . %28k, TGNl Sbi(l: OPRE TS S5
B So(1-EH-2- I Z 45 B )-2- A BE-1,3- 2K Z)(1)(0.26g, 47%)WB A, HAE
0CHE N [E{k. "HNMR(CDCls, ppm): 81.38(d, J= 7.1Hz, 6H), 3.52(-LH I
J=7.1 Hz, 1H), 4.08(s, 2H), 6.51(s, 2H), 7.13(s, 1H), 7.2-7.4(m, 10H).

A RRETH] 2 5-[1-(4-FRIEANEIE)-2-(4- B FEIE) 27 ]-2- S 3-1, 3-%
_H(2)

). 1,3-%(4- L T 5E)-2-3,5- = AR BE-4- 5 N FE R IE) A -2-

WA RAT LA 3,5- = AR SE-4- R AL H R AT 4- PR IR 5 5K
i 1(b)r P BT AR E B 7 k4%, WK 20%. "HNMR(CDCl3, ppm): & 1.30(d,
1=7.1Hz, 6H), 2.31(s, 6H), 3.02(d, J=13.5Hz, 2H), 3.25(d, J= 13.5Hz, 2H), 3.52(m,
1H), 3.71(s, 6H), 6.45(s, 2H), 6.8-7.2(m, 8H).

b).  5-[1-(4-HIFEEE L )-2-(4- I IR IE) Z AR HE]-2- S U - 1,3-25 0 (2)

B FREFN 2-3,5- 7 A I -4- N FE K H)-1,3-XU(4- BRI ) N -2
(0.173g, 0.41mmol)FNE5MRMENE(0.432g, 3.72mmol)7E 200 CAEG UL FAN# 3
AN 3 R SRS WIA B E . A 2N HCI(10m) A1 ZEE(15ml). 73 &4
WU ZBEQ x 1SmDERIUKE R .. K Na,SO, FIRIERY . H KL
Wk, TGRS © Cki(1: OMRE Mg BB 5-[1(2)-1-(4-FETR
HE)-2-(4-F LRI Z MR BE] 2- N 3E-1,3-2K X(17.7mg), Z/E ¥R H1(79.4mg)
FAHY) 5-[1(E)-1-(4- H S5 ) 2-(4- W IE 2R 38 ) L0 56 )-2- e T 26 -1,3- K —
(20.2mg), MUHE 77%. "HNMR(CDCl;, ppm): & 5-[1(Z)-1-(4-FHHERFE)-2-(4-H
I ZIGFE]-2- SN HE-1,3-28 8y © 1.38(d, J= 7.1Hz, 6H), 2.28(s, 3H), 2.36(s,
3H), 3.5-3.8(m, 1H), 3.67(s, 2H), 4.69(s, 2H), 6.07(s, 2H), 6.31(s, 1H), 6.94(s, 4H),
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7.13(s, 4H). S5-[1(E)-1-(4-HFEFRFE)-2-G-FEERE)LEE]-2-RRE-1,3-E
By 1 1.36(d, J =7.1Hz, 6H), 2.35(s, 6H), 3.48(m, 1H), 4.02(s, 2H), 4.74(s, 2H),
6.50(s, 2H), 7.1-7.3(m, 9H).

ERSEHER 3: 5-[1-GB-FBFE)-2-G-FFE) LEHE]-2-FRE-1,3-X 2K
(3)

a). 1,3-W3-BFEE)-2-3,5- “HEEA4-FHREXE)R-2-B

YRR 3,5-ZHEE4-RAERFRFERM - TERMA S L6
1(b) BTk AR R 7 ik &, WL 70%. 'HNMR(CDCls, ppm): & 1.29(d,
J=7.1Hz, 6H), 1.85(s, 1H), 3.07(d, J=13.3Hz, 2H), 3.29(d, J=13.3Hz, 2H), 3.56(7L
HI§, J =7.1Hz, 1H), 3.72(s, 6H), 6.42(s, 2H), 6.7-7.2(m, 8H).

b). 5-[1-G-FFE)-2-G-AAEAE) LEHEE]-2-REE-1,3-X_H3)

W E 1,3-XG- B EE)-2-3,5-Z FEE-4-F R HEEE)F-2-FE g
ERBAS LG 20 R FEEE, SHRE 73%. 'HNMR(CDCL,
ppm): 85-[1(Z)-1-(3-FF2E)-2-G-AEE) LG HE)-2- 7 N E-1,3-F 28 © 1.38(d,
J = 7.1Hz, 6H), 3.44(FLE ¥, J=7.1Hz, 1H), 3.72(s, 2H), 4.8(b,2H), 6.04(s, 2H),
6.33(s, 1H), 6.6-7.3(m, 8H). 5-[1(E)-1-G-F & E)-2-C- X E) 2L GHE]-2- R E
-1,3-ZE "F; © 1.38(d, J= 7.1Hz, 6H), 3.45(ALE&, J= 7.1Hz, 1H), 4.03(s, 2H),
5.00(s, 2H), 6.49(s, 2H), 6.8-7.3(m, 9H).

B EBCERG] 4: 5-[1-(3,5- 2R TE)-2-3,5- ZRA ) LIEE]-2- 7 A E-1,3-
7+ ZEy(4)

a). 1,3-X(3-B T E)-2-(3,5- FEHE-4- R R EREE)F-2-BF

WYREH 1,3-2Z8FERN 3,5- _FEEA4-RREXTBRAER S
HaBl 1(b)F Frid MR Tk B S & K. '"HNMR(CDCl;, ppm): § 1.28(d, J=
7.0Hz, 6H), 1.83(s, 1H), 3.04(d, J= 13.5Hz, 2H), 3.26(d, J = 13.5Hz, 2H), 3.56( &L
Hig, ] =7.0Hz, 1H), 3.74(s, 6H), 6.40(s, 2H), 6.5-6.8(m, 6H).

b). 5-[1-(3,5-Z & F&E)-2-(3,5-ZHFE) LG HE]-2- B R E-1,3-FE ZB4)

WYIRE 1,3-3G,5- 2R T E)-2-3,5- “FEE-4-RFAERE)A-2-FEH
ntbnE £h AR £ 5 SCi Bl 2(b) TR AR R 5 A HI & 1B 2 ZE R EY), WOE 73%.
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'HNMR(CDCls, ppm): & 1.38(d, J=7.1Hz, 6H), 3.4(m, 1H), 3.69, 3.99(s, 2H), 6.04,
6.47(s, 2H), 6.28, 6.98(s, 1H), 6.49-6.78(m, 6H).

ERERR] 5. 5-(1-FE-2-KEZHE)-2-REE-1,3-F ZB(5)

a). 1-3,5-ZREE-4- RN EFRE)LE

A Mg(2g, 82.2mmol) ] Bk (100ml) & & ¥ i A ZE T B (100ml) F
CH3I(5ml, 80.4mmol). MATERE , ¥ R MIE-EHEIR 1 /N ja 4 #1E] 0°C.
PTEA LiBH«2.0M 7 THF #, 25ml, 50mmol), /G IMAZETB¥300ml) T H)
3,5- —HEE-4-BHAEFFREFE(10.0g, 42.0mmol). ¥ RMNTE 0°C FHtHed
W FIK(S0ml), T/EMA 2N HCI(100ml). 5> BEHHLE 3+ 2B (4 x 200ml)
REUKER . ATKRBRATRERY. BREREI—FRIEESY. Hik
REDAERAFEAT T 5.

b). H# 3,5- _HEE-4-RREFEMN

¥ UL BB EIMERE A YR EAS BRI IE (22.64g, 105.0mmol)7E CH,Cl,(80ml)
I K,CO3Q23g)MIFF7E T HEH: 1 /P RANEIE TLC . RNZBE(~ 1
M), BRABEDEIN 600ml ZEEH . KIHIEAYIES —ENERES L
JEH. WIS BRI, RINESRED TLC M. BREF, TE
MZB LB : Chi2: 98 B 1. 9EAIESSE, B4R 3,5-ZFEE4-
FREFTERTQG.65g, HHKWE 39%)AEE %K. 'HNMR(CDCL;, ppm): 6
1.31(d, J =7.1Hz, 6H), 2.62(s, 3H), 3.67(F E %, J=7.1Hz, 1H), 3.90(s, 6H), 7.16(s,
2H).

c). 2-(3,5- —HEE-4-RNERE)-1-FHRK-2-BF

A EMRBL LB 3,5- —FAE4-FREFTEFERS —HEX
PhCH,MgBr A1 525 1(b)F AR B A ERNE&K, WE 78%.
"HNMR(CDCls, ppm): § 1.32(d, J = 7.1Hz, 6H), 1.59(s, 3H), 3.02(d,J=13.9Hz, 2H),
3.18(d, J= 13.9Hz, 2H), 3.61(HLE, J = 7.1Hz, 1H), 3.81(s, 6H),6.60(s, 2H),
7.0-7.4(m, 6H).

d). 5-(1-FE-2- R 2 E)-2-RRE-1,3-FB(5)

ik eHR B ERER 2-G5-“FEEA-RREFER)1-FERF-2-1
A BBr i@ 1d 5 L] 1(d) iR A7 IR B 75 ¥ B » 1R 39% . 'THNMR(CDCl;,
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ppm): 8 1.22(d, J=7.0Hz, 6H), 2.12(s, 3H), 3.4(m, 1H), 6.44(s, 2H), 6.69(s, 1H),
7.3-7.6(m, SH), 9.03(s, 2H).

GRS 6: 2-(3,5-ZHEAE-4-RFREFRE)-I-FENMEE®O)

a).3,5-_HEHE-4-FREXPE

£ 0°C,N, (4 F A LiAIH(95%)(5.00g, 125mmol)fTB¥(100ml)& F W
FIIASERES 1(b)TEEK 35- —FEES4-FHEXFBRTFEQ7.67g,
90.1mmol) ] ZBX(B00mI)E M . HRIFWE 0C FHH— /N, REEZRT
BpiR— Nt EE7E 0°C T 212 MA M NaySO, /K EEH(10ml)FE K R .o
K RNBSDHAELIR. BHEE, REKERET, B3 3,5-ZFEE4-
FAEEFE(13.76g, WX 88.3%)HA L4, 'HNMR(CDCls, ppm): & 1.34(d,
J=7.2Hz, 6H), 3.65(-LE &, ]=7.2Hz, 1H), 3.88(s, 6H), 4.70(s, 2H), 6.62(s, 2H).

b). 3,5- —“HEHE-4-FREFER

E OC,EAS A TRULBEIN 3,5- —HEE4-BHEXFE12.57g,
59.8mmol) T E(100m)¥F W F A PBr;(3.0ml, 31.2 mmol). KMNET
TLC Bill. RMSERGE(~4 /BT, MAK(180ml). 2 HEHEHHZBGx
50mFEEKZ . FK(20ml), #F Na,CO5(20ml), 7K(20m)FA £E 7K (20m)¥Ei
R, FHALKEERSTE. ZBREBBILAMREEY14.93g, 91.4%)
H A E 4% . "HNMR(CDCls, ppm): 61.29(d, J=7.1Hz, 6H), 3.64(- L EI&, J=7.1Hz,
1H), 3.34(s, 6H), 4.50(s, 2H), 6.60(s, 2H).

¢).3,5-_HEE-4-FREFTEMR

¥ Ll E BRI R 4.8lg, 17.6mmol)Fl NaCN(1.64, 33.5mmol)7E
DMF30ml)H BIBFWAE 50°C TR 2 /Mif. TLC R RMNERK. B RNE
SV B ERIFEAKQOOMD)F . TIEWE B AT HKQ@*x50ml)PEEkE
EHET|PTH, B3 35-“FEEA-RHREFERKG. 742, 97%).
"HNMR(CDCl3, ppm): & 1.29(d, J =7.1Hz, 6H), 3.60(FLE ¥, J=7.1Hz, 1H), 3.74(s,
2H), 3.84(s, 6H), 6.51(s, 2H).

d). 2-3,5-“REE-4-FREERE)3-FERNER®G)

¥ 3,5-“HEE4-RFREFEREW.00g, 4.56mmol), I FEE0.49g,
4.62mmol)F 20%NaOH(15 ¥ )& FITR & W7 ZBEQomD) P IR L 5 /Pit. &
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NIERE, RERANBIZER. BERGE 6 WEAHIREGR(1.21g, 86%).
'HNMR(CDCls, ppm): 61.32(d, J= 7.1Hz, 6H), 3.65( L E &, J= 7.1Hz, 1H), 3.91(s,
6H), 6.85(s, 2H), 7.4-7.6(m, 4H), 7.8-8.0(m, 2H).

A REERER) 7: 2-(3,5-ZRE-4-RREEE)I-EZEFHEED)

W& 6 1 BBr; id 5L B 1(c)BTid A0 R B 7 iEHl & .
'HNMR(DMSO, ppm): & 1.23(d, J=6.8Hz, 6H), 3.3-3.4(m, 1H), 6.27(s, 1H), 6.63(s,
2H), 7.38(s, 1H), 7.5-7.6(m, 2H), 7.65(s, 1H), 7.3-7.9(m, 1H), 9.39(s, 2H).

B ETEE] 8: 5-(2,2-ZRE LIGE)-2-RIFE-1,3- K _HX8)

a). 2-(3,5-“HREE-4-FNEERE)-1,1-“FKFELE

B &R RSB 6(b) BRI 3,5- “RERE4-BRETHER, Mg M
“FEPRASEHEE 1(b)F TR AR % E & . "THNMR(CDCl;, ppm): &
1.24(d, J=7.1Hz, 6H), 3.3-3.5(m, 1H), 3.56(s, 6H), 3.72(d, J= 15.4Hz, 2H), 6.04(s,
2H), 7.2-7.7(m, 10H).

b). 5-(2,2- " HFELIGHE)-2-FHRE-1,3-FE M)

W EMR AU EREN 2-3,5-ZREEA-RREFRE)-1,1- " FKEE
A BBr; 3833 5 L F] 1(c) FridAHF # 7EH1 & 8. '"HNMR(CDCls, ppm): 8
1.41(d, J= 7.0Hz, 6H), 3.39(m, J=7.0Hz, 1H), 6.00(s, 2H), 6.78(s, 1H), 7.2-7.5(m,
10H).

BRERER 9: 3-(3,5-ZFEAE-4-FREFRE)-2-KERNIERE©O)

a).3,5- _HEAE4-FREXFE

W SEHEH 6(a) BRI 3,5- —FEAE-4-FAE X FE(13.05g, 62.1mmol)
N F &R RE (33.92g, 157mmol) 1B & ¥ F CH,CL(100ml) F, 7
K>CO;(4.18g, 30mmol)HIfE7E FHEEE 30 208h. A ZEFGOOmI) LIE R KW .
KRS VEL —MENERESSERE, B LERHZBAEER. BRE
M, BE 35-“HEAEA-RHNERFE(11.89g, R 92%)REGLEH.
'HNMR(CDCl, ppm): 81.32(d, J= 7.2Hz, 6H), 3.68(-L E %, J=7.2Hz, 1H), 3.92(s,
6H), 7.12(s, 2H) 9.96(s, 1H).
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b). 3-(3,5-—HFEHE-4-FAERE)-2-FERNEK(9)

L ERE B BRI 3,5-HEAREA-RRERFE, MITEBHESE
15 6(d)H BT iR A8 R 9 75 158145 19 . 'HNMR(CDCls, ppm): 1.33(d, J=7.1Hz, 6H),
3.73(AREME, J= 7.1 Hz, 1H), 3.91(s, 6H), 7.15(s, 2H), 7.4-7.5(m, 4H), 7.6-7.8(m,
2H).

A RSE ] 10: 3-(3,5- "R E-4-RNEFE)-2-FEREEQ0)

HALEME S 3-3,5-ZFEE-4-FREERRE)-2-FEN G O)Muttrg &
% £h iR 1T 5 e 2(b) BTk AR R A 7 i 4 4 79« 'HNMR(CDCls, ppm): 1.34(d,
J=7.0Hz,6H), 3.48( L E &, J = 7.0Hz, 1H), 6.95(s, 2H), 7.2-7.5(m, 5H),
7.6-7.7(m,1H).

AL 11: 1-3,5-“HEE-4-FRERE)-2-FERNHEA]D

7 0°C, N R4 T M(1-2 2.5 B8 — Z.5(8.72g, 36.0mmol)ff] THF (100ml)
VAV I\ NaH(60% 5 iR )(2.95g, 73.8mmol). IIASERUE, KBEE
WAE OCTFHERE 1 /M, REMAEHS] o) /RN 3,5- “HEE4-FHE
X B (7.24g, 34.8 mmol)) THF(100m)E W . fRFEF7E 0CCRMN 1 /ME, /5
7E 45-50°CF R 10 /M. B RNEEIE 0°C. 18180 A K (50ml) A K R
Rz, TR 2N HCI(200mL) . ¥ {854 Z B (3x 200ml)3RHL . i J7K Na,SO,
TR, BRZE, BEMEFR 1-G5-ZREEA-RAEERE)2-XER
. BB REH 10% 2R BN SRBERIEAE S EAL, B2
=4, 'HNMR(CDCl;, ppm): 81.33(d, 3 7.1 Hz, 6H), 2.37(d, J = 1.3Hz, 3H),
3.64(-LE &, J=7.1Hz, 1H), 3.86(s, 6H), 6.59(s, 2H), 6.32(m, 1H), 7.30-7.61(m,
5H).

& RSERER) 12: 5-Q-FE-2-FFHLKEFE)-2-FRE-1, 3-FH(12)

WALEYIRE 1-G,5-"HERE4-FHEFRE)2-EHEFHE (11) 1 BBr;
F 55256 1(c) P AR RM TR &K, YE 63%. 'HNMR(CDCls, ppm):
81.42(d, J=7.0Hz, 6H), 2.32(d, J=1.4Hz, 3H), 3.49(-LEI%, J= 7.0Hz, 1H), 4.71(s,
2H), 6.39(s, 2H), 6.67(m,1H), 7.58-7.33(m,SH).
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SRR 13: 1-3,5-ZHEEERRE)-2-EKERTIF(13)

R H3,5- A EEHBMN(-2E 2B — 2.8 55 11
PR R ES B, WE 73%. 'HNMR(CDCLs, ppm): 62.33(d, J= 1.2Hz,
3H), 3.85(s, 6H), 6.43(t, J=2.2Hz, 1H), 6.56(d, J=2.2Hz, 2H), 6.81(d, J=1.2Hz, 1H),
7.3-7.7(m, 5H).

A RERER] 14: 5-2-FFEE-2-FHE 2)63)-1,3-K2F(14)

WHEYRH 1-G3,5- ZREEFRE)-2-FKERNE(13)M BBr; HS5LHH
1(c)F Bk BRI 5% 1, B 63%. ' HNMR(CD;C(0O)CD;, ppm): 62.21(d,
J=1.5Hz, 3H), 6.23(t, J=2.2Hz, 1H), 6.36(d, J = 2.2Hz, 2H), 6.68(m, 1H),
7.2-7.6(m, SH).

FRCERER 15: 2-[2-(3,5- ZHEE-4- N EFHE) LEEEIE(1S)

a). 3,5-“HEE4-FRETE) MR- L8

S 6(b)F /RN 3,5- —HEE-4-FREFHERGS.01g, 18.3mmol)
MBS = Z.B8(4.7ml, 27.4mmol)7E Bu,NI(0.052)#)FF7E F#E 110-130°C in#k
SHIE 110C FTRERESTEN TR = 288, 52 B FrBERREE(5.58g, 92%).
'HNMR(CDCls, ppm): 61.27(d, J= 7.1Hz, 6H), 1.29(t, J = 7.0Hz, 6H), 3.12(d,
J=21.5Hz, 2H), 3.4-3.7(m, 1H), 3.80(s, 6H), 4.06(dt, J=7.1, 7.1 Hz, 4H), 6.50(d,
J=2.6Hz, 2H).

b). 2-[2-(3,5- —HEE-4-RRAEFE)LIEEMIE15)

2 A B DA _E 2 B B ER ER A e FREE R A 11 Frid — R 5%
&R, W 41%. "HNMR(CDCl;, ppm): 81.32(d, J=7.1Hz, 6H),3.65( L E &,
J= 7.1Hz, 1H), 3.88(s,, 6H), 6.81(s, 2H), 7.15(d, J=16Hz, 1H), 7.1-7.2(m, 1H),
7.4-7.5(m, 1H), 7.60(d, J=16Hz, 1H), 7.70(ddd, J=7.9, 7.9, 1.8Hz, 1H),
8.60-8.66(m, 1H).

A RSERER] 16: 2-[2-(3,5-— R E-4-RARRE) L HE M IE R R (16)
B T¥H 6N HCI AR ZBRIRER )+ AR B X PTiE B 16 LAAk, Z9)
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R B SEHER] 15(b)F 182 15 71 BBr; A RISCHEG] 1(d)BTiR AR 77 12515 1Y,

KK 27%. 'HNMR(DMSO, ppm): & 1.22(d, J= 7.0Hz, 6H), 3.51(LE, J =
7.0Hz, 1H), 6.59(s, 2H), 7.13(d,J=16.4, 1H), 7.6-7.9(m, 2H), 8.3-8.5(m,2H), 8.72(d,
J= 6.4Hz, 1H).

A RERER] 17: 2-[2-G,5-—HEE4-RRERE)LEHEIEWR(17)

W R HSEE 15(a) TR ANGS- ZHEE4-RRETE)BRR L
BeSuEmy FEE A Ssciifl 1SO)FFRMEBRHFERH&EE, WE 78%.
"HNMR(CDCL, ppm): 61.32(d, J=7.1Hz, 6H), 3.70(FLE %, J=7.1Hz, 1H), 3.89(s,
6H), 6.69(s, 2H), 6.90(d, J=16Hz, 1H), 7.0-7.3(m, 4H).

ARG 18: 2-F A FE-5-(2-BEMy-2-2E 204 %E)-1,3- K ZEy(18)

W R BRSEHER) 17 PABRIR 2-[2-3,5- R EE4-FREFRE) LHE
BENy FONTEOE SRR EE A 5 SETE B 2(b) T BT iR MH R M 75 HI & 1, E 24%.
"HNMR(CDCl;, ppm): 81.40(d, J= 7.1Hz), 3.47(TLE &, J= 7.1Hz, 1H), 4.8(b, 2H),
6.48(s, 2H), 6.74(d, J=16Hz, 1H), 7.0-7.1(m, 3H), 7.2-7.3(m, 1H).

E L] 19: 2-[2-3,5-ZHREE4-RREFE) LHEFEERR(19)

YRR BSEHES 15@)FERHNG-ZHEE4-FHETHBER — 2
FEAN 2— BB S5 EHE 15(b)F TR AH R B FEH &8, IR 56%.
'HNMR(CDC;, ppm): 61.32(d, J=7.1Hz, 6H), 3.62(-LE, J=7.1Hz, 1H), 3.89(s,
6H), 6.4-6.5(m, 2H), 6.68(s, 2H), 6.85(d, J= 16.2Hz, 1H), 7.06(d, J=16.2Hz, 1H),
7.45(b, 1H).

B REREG] 20: 5-Q-FE-2-FELGE)-2-FRRE-13-F_HNLERE
(20)

£ OC TR 5-(2-FF&-2-KH L FF)-2-F N EE-1,3-28 ZE¥(12)(3.93mmol)
= ZF2(10.8mmol) i) — & H &2 (100m) AR TN Z & . kRN#ET TLC &
Mo RYSERSE(~30 238F), IIAKGOm). 4EEIE, 3FH 2N HCI(30ml),
7K(50ml), 71 NaHCO3(50ml), 7K(50ml)Fh/K(50mD)¥ERR, R/E B TLKEB
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BT, BREW, MEH SR IEN OHRBBRIIRERES S, B3 5-2-
HE2-FERGE)-2-FRE-1,3-F BN LBAEE(20).

EREEREG) 21: 2-3,5- "R E-4-RRAEEE)-I-EEFERQL)

Kb &Y 2-(3,5- ZHHE-4- R R ERE)-3-FE W& (7)7E 40% KOH (=]
M, HEBERDHEEX. BRNEAYHRHEIZER, A 2NHCI LLEY pHE
F 1. FAZBIR=R. FAT/K Na,SO, FHEIEEY. BRER, MERER
EASBEEILEDCD.

ARG 22: 3-(3,5- "R E-4-REEEE)-2-FETHR(Q2)

L&Y 3-3,5-“RE4-RAEFRE)-2-FERNKEFE(10)7E 40% KOH
[F5%, BEIRE(10)HE K. B RNBAEWAHEIEE, A 2NHCI LLET pH
B2 1. HZBRIRR=K. HT/K Na,SO, TRIERY). ZREF], MEHRIE
ik BB EY22).
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