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Foof 6 2 T A 15 ARAREBRARRE 3054 14 ABAREIRK,
HEAMRBARELE Cr . CRBE. 2E. A, £k,

X &S XO.

20. BRAIEZK 12-19 PE—RRGX I-A 1Lo%, L+ XES.

21. BRAIER 10 FARLGAESW. L TRBGEIBRILTHA
.

22. RA|EK 12-21 PE—FRATRGALASHRAESY.
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RGeS MEATH AL, FE, pREEGE, B4HTHAERK,
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L R S B R SR A AE(ATDS) R BRS¢ 4 TR E R 18 (HIV-1)
K 2-BHIV-2)A LB S AR HFEL G RALER. RELEFRABPHIUAX
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QiF S RAT . A 3-BREI-BEMFAZT)IFF LR TR T —
F&IT HIV BB K. G, XA SHFHMBETE, SMNAEBA
Ak BERSPEEEE. AEHHEH, CEAAXEXFTER
# 34k 4 F 46 (efavirenz, &% TF)T A T## HIV RT. R, sAA RT
FHRMNFH G FFRRGBAR AN —LAEGFME. Bk, FATAK
s Hkt B AR a9 Lo R E B AR B AR,

X CLBHETEARAARGRLALERE FRARZEAFYG
78 9T ) B e AT A 3

EP 0627423 W8 T et AT A M B A H R L B E & R M 6y A&,

£E+4] 6,005,109 PR T AR AELTERRAAZAE
PG RIE.

PR kb & Lie A T4 97 A% B8k 5% FHIV)A--F 4 R 7R
Hyetbed ST 4 4

AL B R R4S, ©RBRELS T RGALESE
Fe 7 A1 4 BB A BAr A, SFERETTHRAA BN AREE.
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BREFRER THREALFTGEHEHFHAR
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v
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EBA M Cra-bt
R R FE S H AR ZRK G EL;
R’Z Crip- A K Cre-EE-CL L
A% f CHp(FA-Cry- A RE). CHA(FA-Cr X)), CH-(HEFRE
-Cra- %) BRIBAR 6 R F 2 SRR IR 6 HIRAR G 2 IR AR
R Cre-boih; HH '
A KT X CHAU-Z A6 4 H,
FFULKTO. SEANR", % R"ZEX C -, RA
A RFX CHV)Z 894 H,
AP VAFTOHAF, HA
AN EETF R F T F
A 27X CH=CHW &4 H,
FF WA TR RIAR A F £ S AT A IR 2K
X &7 S X O. |
AR 4 KB RA AT RIBARG IBAG €4 1-12 ABRT
MEEREHRE FE X EREA. FAE. ETA. 14TE,
FTX. &TA. &REA. oA B FA, X, 24 %L T
—A, QHEATRGAMK, Rikd, KB REA"ETRRKEG RN
A 17 AR 1-6 MR THEARIMERBE. Rk, KiE X"
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T RBARE IR 8 14 MR T R R E.

HEORABOBRATR AR ZAFE. £3E. KEKL, £
ERBE. REFAE. "AEA". "REA R HE"DTHIL. Kik
R GBARER 1-5 ANk R BARegBKK, #4hE 1-5 HRBRA
A B R K 1-3 A RIBRARL.

EE AU ELBRARLLREEEGHLT, XERARET LR

YA EBREGF A G TR OETAMR 1-5 ML f Cr-E . Cry-

DR BA. A RSRMRRERK, Bk, MRFEM 134k
AEE. ZE. FEA. A £E. K. KKEHRARERN,

R EBRREGEFEAGTZOETRE L. 2. 3K 440CFRE
o ERTHEE)L R Cre-tid. CreRBA. 2. A, RALHRK
R, Ehik, RREHK 12 /0L FE, A, FTRE. TRE,
A R SSREGRRERK.

C Rikd, RS T e b SUH R IR €4 1-7. 1-6 B
14 AMBRFHEERTEBE. ERARAGRREL A FE FIREXK
BE. RERAGRARLER 15 /54 F K. SARBRRE, EHRiE 1-5
A RIARAHN BFARL 1-3 ARRARE, Fhibk, R T aARTA,

ZA. EAX. RA. ETHA. 14TA FTE &TEA. KA. T
£, kA, GEARAGRAK. ZATEAR222-=RTE. RAiLR,
RiVPHEAITFE A, ERA. FAX ETA. 144TE FTE,
BT, KE. TE. kA,

Hiki, R FOREARARRN LS 1TABRBRTHEARLARE
HEBHAEGRTE, A, EAL. BAX ETE, IM4TA AT
£, ®TA. KA. A BE, AEAXRFAMRMK. Ehik, RO T
AR RBRY L 14 NMERTH LR LERA.

AP 6 R BRI AT AR 6 SRR 8 3-8 MEURT
IEE, FleRAt. RTA. RAL. KoL, FEXIKFL €
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EEQGTREGBAREL G —AMAREMNXTRAARE IR BIRK
X,

R #6930t de EATR X, ik @8 3-6 MERFHRBRRMGFRL
JeRAA. KT, FRRARIFTE., FHikM, R FHFTRERIRRL
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A FER 6 KRB R AL R T R R €8 1-7 AR T

| HEARARE AR, AP RE RS BN, REAAH KR
TEA. CRE. ERAEE. FRAE. ETHRE 14TEX. BTH
A, RTHRA. LEA. A, BRE, QELRRGRMK.

EEHREEGBRAREZATE. L. EIAE.

AXFERA G RIE REERLE " RTE @8 14 MR TFHREL 124
BRI L2 RS 02 14 MR T 6o B L.
FEARTFTEEATA, FREACA. FRERE. CAREATA. Z8AT
X, CRERE. REAARE. FRETHA. ZRATE. ARETE,
TEATE RTAATE, GEATEAGAMK. REXARGEGRAL
Bk A Cro- B fE-Cr- 3.

Hik, R FPHREALRAELTREATE, TRETE, TARETFE
RCLEXTA.

AR RiEBE A 7TX C=OH. CEOREAR C(=O)FE
AR, APRAZARRGIINKGCE 14 MR T LR L ete
A, BAEHBEAR C=0)H. CEORER CEOFRE, HPRARZRK
RO 14 NBRFHEAR LERE,

ik, R egBeikoba 3 3R T XK X (TEBE). TEEEAB
). REARA, TEREIFAEAETHRRY).

AR G RE " REFHBEA"RTX SE0)(RA)NEHR, Pk
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AMEBRTFHABRRG AR ISR E., ERikH, SUERBARL T EARK
X, sEHEEA. TRASBEA. FREASBA, ETEASBE. 1 4T
Aok, FTEARBRAIRTEHBRA,

Riki, R' PR ESRBARTAZBRE. CASRBRE. E-REHR
BA . FaiAsmt. ETESBRL. 14 TERBRE. FTERBESR
WRT EHBA.

AT ARE F AR T RRRY RBAGREFREL, =4
TR RS 4G R i R E R KA 94T, o5 Tiafe by X5

| RER. SRR EREREBER LR TEARTRELANRS

HEEFEGBARLEEH 1. 2. 3. 4 XS54, Rk 1. 2R 3IANETF
HEAFRINGARERARL, Kikikf CotE. ClAE. X, A
£. 2. A A S-C i A NRR', ¥ F R e RIESLIRIIH &
R Cret k., FEGBAREAELTREH C-ttih. C X, A, K.

EHE—AALBARELSFEEBGHELT, XBBRARETIREATR
AR, |

ik, R* ey %A, 2-f-FA, 3-R-FA, 4-8-F4, 1-
A, 2-F-RARI-R-RE. Bk, RIPEGFERRE.

Rikdh, REPEFELREIEE.

R? § 64" R AR RBR GG XA TR 154, Rik 1. 2 K3 A
BARLEBARGEL, FERARELEH CE. CBRE. X Al
£. 8, fAfAR R THEEGBRREELTIREEH Coi. Cua
RELA. A, A, SRR, RBRRHIBRGEEAGRHFIAEE, 2-F
XA 3FEA R 4FAFEA 23-—FEAER, 24 FEFRE,
25-—FRAEL, 26-—FAEE, 34-—FEAXK, 35 =FEXX. 3,6-
AR, 2FRARA, FREAFL, 4TFAREEK 23-=FHR
EFRE 24 —FEAXA, 25— FRAFK, 2,6-—FHRAXXK. 34-
“FRARA 35S —FRAFEE 36 —FHRAXE. 2-£AXE 35
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EER. 4-BEERA 23-—HEXK, 24-2HBEXK, 25-ZH£KFE,
2,6-—HAEA. 34-—LEER 35 —BEXL, 36 —£EXE 2K
AL 3RAEA L 4-R-ERE 23— REE 242 RBEK 25— REK.
2,6-—REL. 34-—AXKL. 35-—RFEL. 234-ZREL, 345-ZRXK
X, 23456-AREE. 2-F-ER, 3-R-EE, 4-F-FXE, 23-—8EL.
2,4-—REE, 25 —HEE, 26-—HEEL, 34-—HEXE, 35-—HFXE.
234-Z8EL, 345-ZHFX, 23,456-ZR_REE. 26 FXE, 38 XK,

CRRE, 23-TRKE. 242 FE, 25-—ifp XK. 2,6-—# XL, 34-
iR 35K, 36-—FA, 2-RUE-FA, 3-FUR-EA, 4
FOL-ERE, 23-—fEXE, 24-—FEFE, 25— REXE, 26K
EXRE 34 —REXE, 35 REXE, 3,6-—FULFHE, 2-AR- XK,
3-AEE-RE . 4-AAERA 23-—AERE, 24— AERE, 25K
EEL 26— AR 34— AERE, 35 —AEFK, 3,6-—AEEE.
1-f-2-FEE-EX. 1-R3-FERA-FE, 1-R4-FRA-FE, 1-8S5-F
FERE. 2-F-1-FHRA-FA, 2-K3-FRA-FE, 2-84-FHRE KA,
25 FEEFL. RA-FRE-KE, 382 FRE-KE, 3-£4-F
FAFE, RS- TFTREAXE, BRN, RBRARGIBARGELYE
FIREE. 2-FHRAFEA, -FREFE, 4FREEE, 2-8-FE,
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£ 2,3,4,56-EREE, BAkH, KRN RBRAGREGEZHREL,
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A AER 69 RiB" AR XA EEBBL AT SE0ORF
R)HAR, PR ERARRGIM 15 MRRE, Rk 1. 2 X 3R
RERR, FrRBARLME G Ce-t X, Ce-RBXK. £X. . JAE,
AR H IR E AW T LATR, R EEHBE,

A F A 6 RIE R IR I F A REFR)BAKE Cr it AR
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A3 4—FEAERAFTR 35 —FAREATE, 36-—FAREFTR. ¥F
SAFRATE. TRAXXTE., FTREFEAAE, FTRAXETE, =
WEARETE —FREFACE. —FREARARE., —FREFRE
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EFE. 24—HBAERTR 25-—HBEFEFTE, 26-—BEXETE,
34-—HEFEATE 35 —LARXEATE. 36-—LERLTE. 225X
ETE. 3-BARETE. 4 BEFATE, 25X ERE. 3-2EFE
Ak, 4-BEEEARE. 22X XA TE 3-BERETH, 4-2EXXT
A 2-FEATHR -REATE. 4REATE, 23— RAELTE, 24
—REATR. 25 —HEETA, 26-—REALTR. 34-—RELTFE.
35-—RELTA. 36-—AEATE. 2-RARETA, 3-AXATE, 4-
FEECA. 2-FEATE. 3-RELTFA. 4 RELTA, 23-—RXE
TH. 24-—FELTFTA, 25-—HELTA, 2,6 —HELTA. 34-—R
FAFE, 35-—RELTFTA. 3,6-—REAFTE, 28 FEATE, I-8X
ECA 4REATH 2R ATE 3 ERXEFHE 4R FATAR, 23-
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ZERATR 24 R EAFTR, 25- S FE TR, 2,6- =B XA TR,
34- = XA TR, 35— RATHR, 3,6- = FRAFTH. 2. XA TH.
3ERRTA. 4B FEATE. 2-FARETE, - REAREAFTA. 4-RE
FEFRE, 23— RAFXETFTE, 24— REXETFE. 25-—REFXLYT
A 26 REAFXKETR, 34— REXETR. 35-—REXLTFTE. 3,6-
SHRARETE 2 —FEAREFREATE I —FEARERXEATA. 4=F
EREFEATR, 23— —FEREEEATFTE, 24— —FEREXLT
A 25 o FRRERATFTE, 26— —FRAREAXEATFR, 34—

D OFARARRATE. 35— —FRREREATAS 36— FEREXE
L

R! PRI IR XL Crg-$e o AT, R FE
FECR).

BAE A FHARARNRBRAGELIRRY Crie L2, 4
MEATRCFE) -FTAFRRFTR A FTRARATE, 4-AEAXXTA,
4-FEEFE 4ARFLATFTE 4L FRATE ZRTRE 4 FERETE,
4-FEARXETHE. 4-MEFRTHE. 4 RFATE, 4-RELTH, 4
FRoA, BARA, RATEA 2-RAXAFR 3 REXETR, 4

C ORARATR 23— A EEATEA, 24— FARATRE 25 RAEX
EFE. 26-—FAFRETFTE, 34 —FAREFTE, 35— REAXAFTE,
3,6-—REREFTE, 2—FEREEAFRETA, - FRARERLXTE. 4-
“FARARATR, 23- - —FERRERETFE. 24— FTHAREX
EFEA 25— FAREFETE, 26-—-—FEREXETE, 34-
S FERERETR 35— —FEREREFTEX 36 ——TFTERE
EATE, ERABHEFARFEATECER). REATE, 2-FERLTA,
SREEATFA 4 FAEATFTRA 2 —FARARAFTE 3—FEARL
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RARE A H CH(OH)-%KVP F R ERTE, R FE, BEAAK
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B, Cre-BBE. X A K30k, ik 1. 2X3IANFE. T 7
k. THRA. A, A 8L, REHIRARL A ) CHOH)-F A ¥ ¢4
FEARE,

BAREA G CHE)-FAFEF A AN, REEL BERRK
REOBIPRGRE, ETQHFTEGRARETES 1. 2. 3. 4 K54 Cpy-
B, Cre i, X A 8308, it 1. 2R3AFE. A T
F, TEE. BA. A RRE. REHERARE A Y CHE)-FEFHF
ERAXE,

) BAK A 4§ CH=CH-F A ¥ 655 X EATRE X, it AR KR,
MEE. TH X (-CH=CH-)TARLA E)RDHB. X &40 HHFH
MAH XAMOSERLAN ., RAXVREGIH —_EIMHERE)HE. EE
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B Ak, EA AR ERARESL SRR, KBRARETAB N
FEEARE. EAATREREQGEFT, XERRETAEL T
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CEA. LA, A £ B, fA, S-CHEF NRR', £F RF
R'ZEIE 5 3k £ 8 Cr-bid. BRRGEFREGBREELTALE Ciyr
A, CBaA. 2. A . ERERA, BARKHIRNR
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A5 FROMRATE, 6-FH2REFTE, 2-FAI-RETAE.
4-F A3z AT, S-FEAIEFTR, 6-FRI3-mbsz AFTRX, 2-F
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F2-bm A TR, 5-F2-wr A TE, 6-F2-wmEFE, 2-£-3-sik
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Cra ). BORBRAR SR F R SBORIRARA SIRAK 4o
BARE) Cre-bt i,

Foob F AT AR 15 MRARERARRA 4-m A 1-4 AR,
FEATRBRARRE G Cre-tilh. CemBE. K. A & £, fU
S-Ci4-tXf NRR', ¥ RA RHBLEIHA SR C- i i4
AR TN CH-U-Z R A6 KA,

A¥ UATO. SENR", {F R"EEK C -5k, HE

b ey R A R AR A 14 ABRAREFTRNK, FrRRAELH
CietRE. £ £, B, &, AEFNRR', H¥F R REIET IS
K Cre-bo; A
AR TX CHOH)F A0 K H, J4
A& =X CH=CHW &2 H,
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o WA T RIS R FERARRK G RBR G RIRK, B
H o e 5 AT A 1-5 MR EIR A 30K T A 14 ABRAKK
AR BARBRARLEE A Ce-Bi. Ce 8R4 2X. . &. &F
i#;
X £7% S & 0.

B Gy ek r AT 4 4 6 BRI b 4R Al H K35 LR E.
AL RS — P LA FERAX A H951e4. LT KEGERBA
CATHAH, RF
R' RABRKGEIIKREYE Crp-. Cug-3RE. FX. AHASBEL
BARH Cre-it i,
Fd Crp-BE T AR 1-5 A R IRA,
ik, P
R! # RIS IR Crr-i k. Coe-SRtnk. FE. RIRERZHRN
HARBA ) E XA Cr-BE X,
R F Cr-RETA 1-3 A RBRAREIRA,
£ ik, HF
R' B ABRAM KRR Crrdid. Cuedhiii. XX, wWrREALFE
R F Crodei Tk 1-3 A RIRARERA,
RiLiki, &
R' £ C 1%
R? R 1-5 APRARLRKAFL, MERARKL f C k. CretRE.
. R.OE. R
ik, ¥
RZ 2 1-3 MRS EL, AFRARKESE A Cre . Crebtfil.
R R, RARAR,
F Rk, HF
RY A 1-3 ABRAEBKRMGEL, FFEARAELH C-mA. & AR
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E-
KL, HP
RY Z 4 13 AMRARARRGEL, AFERRALL § RARE;
R Z CLip-REAR C-mELA-C K,
Hikb, R+
R'Z Ci- B E R Cra-EE-C -,
FRiGH, KT
R’ R CLrR A& Crfh-Cr i,
| Rk, R
R*E Criid;
A’ B CHy-(RER-Cr- ). CHA(REA-CL R L) HARKM K
AR 4 5 2 ARG HIRAR Y 4R ARG Cr- B,

Fp F AT 1-5 MRS, 4-9bs XA 14 ABARIEIRRG
HEIFRBRALE G C-t . Ci-B8E. A K. &, £, UK. S-Cry-
¥& A NRR', H ¥ R R 33bh &3 C- 2 HH
AR TX CH-U-Z 3R A6 X H,

;£FULATO. SENR", {¥ R'Z&K C -5k, HE

Fop ey R ARRBRRGIM 14 ARREBRR, FEBRRELH
Cie-Bo. . £. B, &, AEF NRR', } ¥ Ri=RELIE I
A& Cr-buik; RFH
AR TR CHORF Aty A H; I4
A&7 X CH=CHW #) X &

b W AT R R 1-5 ARRERR S F 2 BATR B
A Cretit. Ce-maA. X, A . Rk,
Riki, P
A’ik B CHp(RE-Cr 5 iR). CHy-(RZEA-Ca- R A MARKA K
BRAX 69 32 SR IR 8 IR - SR IRAR 6 F K,

Fob AT AR 1-3 MRARERRIR -k A 1-2 ARARARK
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HHARBARAEH C-Btk. Ce-BL. £A. R R, B F X,
S-Ci4-35 4 F NRR', A% R A= RLIIE 3304 83 C-tak; RH
AR TN CH-U-ZIR A AR,

A¥ UKTFO. SEANR", % R"RAHK Ci- %A, HH

FoF g R A R A BRE A 12 MRAREFTRNR, RN EL
Cio-boik. . £. £, & AAHNRR', £ RARBEIIETHN
A Cr-mi,

FfRikib, £+
A’ E CHr(RA-CrLo ). CHA(BRE-C B MATRRE &K
BAR o F A AR IR G IR 4ot B G A,

Fob R AT 1-3 ARAEIRAIAE 4o B 1-2 NRARERK
HEAFRBRAR H C btk Coufk, 2K, A & 8.
S-Cio- % f NRR', # ¥ R fe R'ALHIE 3 30% S8 Cro-5tik,
Rk, o
A’ B CH-(F A -Cro L) CHy(RFE-Cr R BE) MARRA &K
ARG 4-mto R IRAR B4 T 2K,

Hodr qoethm oAk 12 ABRARRIRR I AR IBARISE B Crp- 5k Cra-
REL. BEA. KA. £ &, RE. S-C,%¥# NRR', £ ¥ R4 RK
sk 3 3 h B Cra-3e i
X A7 S & O.

AEAH— ARkt T ERAX LA 87084, T RGBSR
MAKTHAL, L+
R' & Ci -4
RY Z4# 1-3 A RIARE B AGF L
R} & C- 3
A’ R T AR XIAR A 4o IR 4 T,

F b 4tz A 12 AR EIRAR I ELATR IR ILE B CL-REF R
X AFS &K 0.
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RE R —PRiLGEFTREAEX [-A LW T KB EER
RAEATHAL, {F
R' Z Crp-tii. Cig-3RttA. B, CEAmBA. ARARMHRRK
HEERBA. FERIBARBRK R ZEBALY C X,

Fb AT oA 1-5 MBRAREIRK, ATdIRAREE G C-A. Cuu-
wEA. X, K. KL,
RY B R BAR 6 SRR R X

FH XA TAM 15 PRREBRK, FFRBAREEH Cr-RE. Ciu-
REE. BX. A fANE;
R’ 2 Crp- R AHK Cre-RBE-C L
A’k ) CHy(BE-Cre ). CHA(FA-CrLei i), BARK S,
BRAR Y 25 B AR ARG RIS 4 BB Cre- i,

Hop F AT 15 ARARERNKSA 4L A 14 AR,
FEFRRRAERH C-BtE. C-REE. A, A RABE; 24
Ak FwX CHOOH)Z'# 4 &,

;b 2R FTHE; BA
A’k =X CH=CHW # A H

P W AT RIAM R T ERARKG IR RIFHE; B

Foob 89 F AT 15 MRARERAKRA R TAH 14 HARARE
BAFLARBALERH Cuii. CebiE. 24, A, £33%;
X &7 S & O.

REPHG— MR EAFTERK LA 6987084, HTREGERH
BASTHEME, P
AR H CHAFEA-CLRARL). CHr(FA-CLe- AL, CH-(FH
A-Crett 8 A) AT IR F RIAREY Cra-biik,

R FATAMR 1-5 MRAREIRKI BLATRIRARLE B Cra-bo.
Ci @i, A, . £. &, 4. S-Ct4f NRR', £ R
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R sbdk 37 38 3 S Cr-n i XA
AE TR CH-U-B3RA 6 R A,
£F UATO. SENR", A R"ZA&X Ci-tk, FAH
Fhop g 2R A R AR R 14 ABRAREFTRNK, Frd AR L% g
Ciu-bud. &, K. . £LE. AEFNRR', ¥ RF REBMIKIT WD
X Cre Bk B
ARTX CHOF A X H; A4
A’k =X CH=CHW # £ H
T R WATARKG SRR FE S ABRRE XA RRE; B

Foop 64 5 R T EAM 1-5 MIRAREAR KA 4R ETuld 1-4 ARARE
BRI BB L G Cie- . Cmflk, B, FUk. A ff
i | |
X % S & O.

AL PR LS RANEGX A 44, K TRKEEK B RE
BETHRAL, ¥ XKFS.

AL FERAHERFTEREL 1 PAFIGHEX A {EHEe LA
).

AK AR LR AT AT R T 6 ARG eg Rz, ARG
Bk e o-h RA S e 1 7 F S TG R . Bk, K9 agnbeitdT
& R 8 57 A S B R A F (HIV) A 6 5 69 76 57 7 W U LT AAE
e AT

SN TRAS S, RANRATAFRIEER, LANFHARERE
. MEMNER. FERBEER. KRR, SERAENEOTHRRA. K
7 o 7 S

Bk, RE RS EA CMEEHELSHTRAERTH. &
F BRI o B B R A I BT A T4 ARSI R FHIV)A
FHAERAFRLCRELRAPERRAFRFEREAXS L CRAF
Fl 4o FRERFATED, w5 RTLoBFGLESHBAEEA).
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CMTEBERARE R CETEREGY, BTN, TR,
HmER . RAEE. RELDE. RRS. RAGH /AT LEHEES
e

AL REY BB ERLAF N EHEH.

AL AW T T AL F RATENE. SR TELFHR LI
WERF EEAT. $EX L AW E RIS TR H LEER
15 R AARIR o 8 T k.

AABBHTY, " "REAE".

BREFEI:

o) o)
HO HO B cl R°
P UELN *—{ et *{
R\ R R \N/ R® R‘/N\N/ Re
1 T v

R?-—--X>{F{5 J P83
RN AR XK 6
N g2 HO

0,

R® RE—X R°
e vl
e
R1/N\N/ ) R1/N\N/ g®
2y 5 / Ia \'
R >_£R TS
R1/N\N/ R

#£4 R R Rf X X ISR XH AR ZFERLRE,
ERBFE1Y, B—FRAER, AETHENT, ¥ & 5-£5
oo A7 2 A (i it B ML IR AR R R B AMBHAAR Sonty FRF ik, 4l
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42 /£ WO 9842678 % 3. J. DeRuiter ¥ A4E J. Heterocyclic Chem., 1987, 24,
149 b #iE 65 oK) 5 R T RS LA X4 R°COCI (R H kigf2K
BERBERBANLFEAH, 4 J. March (1992), “Advanced Organic
Chemistry: Reactions, Mechanisms and Structure”, # 4 X John Wiley &
Sons VR4 F kA R)EEFE X 1T 49 4-RARE AR S-F2inteidtTh
B BAEYEE IR A T AT, Sl RSB, flde
WSk, OB, TE. =%, Kk —"URIFRENGREWT,
AEFTEBERARLAMBERENRABET, AHEMALN I Ca(OH),.
" K,COs. AICh. BF;. FeCl;» SnCl 3 ZnCl, 4% Ca(OH), &4 T #t47.

AT E RS, #X I A% 5-5 5458 A FALEHN 3=(COCI),2.
HCI. PCls. PCl;» SOCL % POCL fi4t, F2|X IV 4 5-R o7 Ldh.
BRBEAENIGET, WERAERET, AR ERARSHHEE
BWEETEREAE. Kiki, RELE POCLAET, X4 50CE4 180T
8 BB T AT, ARk, RATAEAVEMN KRR T RAZ
I BEKRTE. FARSHK. TEE X TR H=F%X A-
= R A= F ) KA 6 RAM F AT

EZE=FEAE, X IV LehE5iF R X I HEHATELE
R2SH 3 ROH (F#F X AR T 81 ] i 2 KA B BA PAL F HAHH
4= J. March (1992), “Advanced Organic Chemistry: Reactions,
Mechanisms and Structure”, % 4 #% John Wiley & Sons ¥ & 6§ 7 4 AR)
B AR X V etk 4, BAEEEGEM T, A n-BuLi. S46
8. DA THRRE OB, KA. RE4A. KRR, BBS, )
SR E TiHAT, RARYAKKRIRAREREFRRAT, £ ICER
HRAMHFEEEGEARET, REEKY 10CEXY 180CHE LR
JE AT B ik B 4938 BB & THF AL AER T 3H Jo = F A AR
(DMSO). =¥ X% s N,N-=F & F BB (DMF), & DMF.

EFRFEAY, #X VEERERANSHTRFEAE X T2 95
KA. BEAEEAIEN, Pl B Ti, L8, A8, TH,
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FE R TE, hik TEEABGEEaRH. . TR, U —HBE
ZFE)Y, E0CERERSYHEEREHWRABET, RikHEXY ST
ERYHBOCHREBET, AmiMEHA. MEIE, KiaMAEIMit
7.8 B R BB RA MALF HEAF , 4 J. March (1992), “Advanced Organic
Chemistry: Reactions, Mechanisms and Structure”, % 4 #% John Wiley &
Sons F #3i& &9 7 F AT,

AFEHTEATY, X IabP FTELEE—FERAMBE G F

AR X b oY, REAFTEZRESAR = FRAR, = LEARRSR

C ZRAAR, REEEELNR = A CR(TFA)RS 5 ¥ 84 SnCl, (&
JLD. L. Comins ¥ AJE Tet. Lett., 1986, 27, 1869 F tj3%iX)8§ = T X abix
BET, E0CESICHREAARET, HiEXY SCEXRY SOICHRAE
53 BT AT,

FE BB TIAZ Nal. (CHy);SiCl #= HBr A48 F#HAT K 4o Pfb
# A4, 4= J. March (1992), “Advanced Organic Chemistry: Reactions,
Mechanisms and Structure”, 5 4 & John Wiley & Sons ¥ 3£ &9 7 kit
A7, BB ARG B2 B e T BB R BB, R T orBR BN, RAL
A Zn Fo LR T#45Ee J. E. Lynch $AJE J. Org. Chem., 1997, 62,
9223-9228 ¥t k).

A, KX VIt BRI LM AEER HAREGXIb 6§ T F A
a4, Blde, PRk BB R ALK TRER. Wolff-Kishner £R. £
RABRIA A LRz TR, 2R K = REANR, )
R RELNB e = B CR(TFA) T 8 Z TRSKZER.

EBXFEAT, X Iabbded FRBESLGANGRETE,
B2 X 1z oW, RATHETAEDMAAEH, X XIV H=RER
A AL (RT),NSF; L 2 X Ia A R#AT, ¥ RT Tl Ciid
G L) EA RN T R FRREACGDH)., RARF TELH LEERK
F (= LA RA= fALH (DAST)) B T 3 B AATIR o b 7 58 AR
BAC BB T B BA PAL F AL, 4= J. March (1992), “Advanced Organic
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Chemistry: Reactions, Mechanisms and Structure”, % 4 J& John Wiley &
Sons ¥ P #4434 &9 5 sk #HAT.

B A FE 2

BT

B 11

56



01817171.0 oM P ZE41/80m

£3 R\ RL R U X wX 1408HWAFEL, R’ ROFf R®ZFEH &
FEF A R Z CH-(F E-Cr- AR,

AERFE2FR, H—FE AKX 4 S-Fo R ited b7 A R L
BREBRFIEBAFEBRAAR ot FRT &, 32 WO 9842678 F & J.
DeRuiter ¥ A J. Heterocyclic Chem., 1987, 24, 149 % #GiE 69 F kAR
HALA X VI 64 4-FRs-Foerd T4 4. BR Vilsmeier LB, @iguted
543 /R X EAfE 4425\ C(=O)H A H R A EF £ POCL AAET,
B =K 4G F B e NN-—F A TR N N-FRLEL PR SR NN-—K

A TR, RAANRTE, PAKEFRET, AEREESRLY
R ENEERE T, REEXYS50CEKRY 150CH AL RE TH#AT.
£k, RATEBEAIEN, skl Sk, L8, TRX %
$). MAERTFEMN = FEAZADOMSO)R—FTE LB, GNRRE—
RFIERX=ZRTR). BEeHTR. FEARTER, &K £ TXR 4-
ZF R, B-=F REA-Z TR KRR e RA P #AT. RAREL
TAERBELAFE 1 (TR 2)MFFEEG T, ARAAENF(COCL),. HCI.
PCls. PCl3 3 SOCL #t47. 4 C(=0)H A B 7] Aot 7 £ 4 64 5RL (F BrAL
B_RL) T vA B IR A Ml F # A4 J. March (1992), “Advanced Organic
Chemistry: Reactions, Mechanisms and Structure”, # 4 F& John Wiley &
Sons) ¥ S.4néy ik # AT, Hlde, ATk ik 6.3 Friedel-Crafts B A .
Vilsmeier-Haack B & . Gattermann K& A . Gattermann-Koch K A .
Hoeben-Hoesch & £ 2, Reimer-Tiemann B A .

EE_TERAT, X VI L& E51T R o I HAHARLH
RSH %, R*OH (F#X A AR T 8 it 7] b i& 42 R AF R BA AL F EA 30
J. March (1992), “Advanced Organic Chemistry: Reactions, Mechanisms
and Structure”, % 4 % John Wiley & Sons F €4 ¢ 77 ik & )AL, 1%
X VII 9o btk b, R THBRAEFE 1 (TR )RR 67 HHAT.

BEFZFREAY, X VI 6 B F ik H 21 Wittig-Horner K &
L% n HHF 1.2 X 3 89X (EtO),P(=0)(CH,),R® 6§ =5t 3 B8 B RK
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133X, Ic 69 Biv ot . BUR B BB Sk P #3864 KA 69 77 R 34T, #ldmiE
% ARSe n-Buli H ik SN AET, ERVEN, il KEo T,
TR, U, kA KwEk Y, EAEERERERREIRT, £
0CESOCHREEBET, HREAEKXY SCEXY SOCHRA L BE THAT.
A, XIc N BNoHTiEE L CH/MKRL, #ld Wittig LA KHF.
EERHFREF, #X Ic 4% ELLHEAMREABR G X Id 4%
BB BB Sk P iR g KA sk AT, Pl B SRR T, ASAMELN
BAET, EETHENT, E0CESICHEERET, RiAEKYSCE
| K% S0CHAEEAE T#AT. RAATEXRY 0 KUEEKXE 100 KAE,
HAEKLY 0 KEAEEKRY 50 KAUEFARKBAEKRY 0 KAEERY
20 KEEZN ., ATERE S EAARHK TR E T Sl tfBARZ—,
Jo e B E K ALO; L& T2 A Ge Pt. Pd X Rh), HbAit
foF A4, 4= J. March (1992), “Advanced Organic Chemistry: Reactions,
Mechanisms and Structure”, % 4 J& John Wiley & Sons FTi£ . £.i% & SAL
ALK R PAERER LA, EE &SRB IEN A IEA B (G T
B, 8. f8. TH. FHXROE). SO askh. L8, TR
—rER), Bi(de A . TS IR OE). IR F5A 4= T £ T HDMSO)
R-FA LB, BB UE). ERERGERATRAZATR). G
Ros. TAROE. +8&%. £, FE. 4£-—FX. H-—FER-=
F 3R R ATE N 69 B . Rk ey R B, R GEN R TR TE.
EZLFEAY, X VI dgrtet Al X, XV 69365 #3XF]) R°MgHal 57
A, Fb RS R X [ TR X F AR A S B Hal Awf. #
Kok, RER(TALHLRBEFRERAIAFHEMNH, o J. March
(1992), “Advanced Organic Chemistry: Reactions, Mechanisms and
Structure”, % 4 #& John Wiley # Sons F7iEAB), FF2|A8A 49X Ta #9I5
Rt F2 k- F Rwbe T4, AR A EFARWER, Flliwak
W OBk, THE. —8R. —HEB - FRIAMRENGREY, KEDEE
ke, EXY-10CEXKY OCHERBET, KiEEKXY 0CEXY
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WCHEARET, BHAGEAETETHAT. BF, FMCRELT AA M
AFE A4, 4o J. March (1992), “Advanced Organic Chemistry: Reactions,
Mechanisms and Structure”, 5 4 k& John Wiley & Sons P& 34T, 47T vA
A#8 A 6 X LiR® 69423 KA X XV 4936 # X4 R°MgHal.

ERRTEAY, BERBEAWELFE 1 (FTRS)TRBATRA LT A
¥ EP 0627423 Fii&, & Pl & Ti#tAT.

R P RLRLR fo X dod #18 K 1 A2 X H A & CH-(FE-Cry-
SEE)H CHi(BFE-CLe-RAB) G X T A LR T, H X VI LS

| BB RAME HRLEERAN T R R RO X AR R 1
PR B A & CH-(F A-Cr AR CHA(# 3R E-Cr-RAX)H 4R
X 1 e, AT EAFRAMSFHMASE, 4 J. March (1992),
“Advanced Organic Chemistry: Reactions, Mechanisms and Structure”,
% 4 ¥ John Wiley & Sons F &.4=t89). #ldw, ¥X VII L& H LAEE
6438 B (e LB Jo FEE P 49 NaBHL)L R AR AR BE4TA S, ME
FEBRME S (G EACH AR R T35 M 42 DMF % &) NaH) T, H5FE-C k-
B AR E-CL A B R SR MAE N X 1 84, £+ R
R R fe X deiAlER 1 TRSUFE A & CHA(FA-CraBE)S
CH-(#HE-Cr - AR).

ETR T EFmbhid LERH.

ERCTEAEY, #X VII HBRELXRMNEETER, FEMEHX
XVI 8954 -FRATAE S, ik, B AEFRA LKA ZMEMEI
TERBH MEMNAE. Z LEBEMELH. SN RBRBAIALFE
#4, 4= J. March (1992), “Advanced Organic Chemistry: Reactions,
Mechanisms and Structure”, % 4 3% John Wiley and Sons ¥ A7 & Al 69 &
B CHntERH . ERESLBE AAIER, FloBEEH e TR, LA
AEE. TB. FEERFOH, Rt TRHA AR TIRE, TR T
B, RN H B TR, ik Sk AT R EN )RS e TR A
W Sk b R LB e Skl R T AT AEEKL-10CERE 60TC
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HERBET, REAEFBRTHT, TRRELT A oF PILFEHMH,
4= J. March (1992), “Advanced Organic Chemistry: Reactions,
Mechanisms and Structure”, % 4 & John Wiley & Sons ¥ AT it 17,

EEANTREAY, BRAMAZEAMAH, 4 J. March (1992),
“Advanced Organic Chemistry: Reactions, Mechanisms and Structure”,
% 4 7% John Wiley & Sons ¥ &4 843FE 7 ik, WX XVI L&y 5ak-
FAERAMSHME X XVII 6if-FEATEY. HE&X XV R4
PP EHO T ERAGRTRE-ATRY . E=FXEIRNAETT

| FE T

EFHATERT, #X XVII 69445 X XVIIL 6554 TR KIF
A-F 8444 HOCH,R® R B 2| AR R 69 X Ty tyuibe 7 £ 4 . BB 38 ¢
BANALF EA 3, 4o J. March (1992), “Advanced Organic Chemistry:
Reactions, Mechanisms and Structure”, % 4 J& John Wiley and Sons ¥ &
Soty kit AT, Hlde, RAERI SN, 8M4E. RRFXZ CARE
AT, EERGAIEN v Skd(THR) SR ER FEN P FED
B (DMSO0). NN-—F & Z8EER NN-—F X ¥ BBEDMF). it DMF
H THF ¥, EXH-10CEX 0CHALRE T, ik T8 THAT.

EFTHRAET, Hifidh, X XVI #54-FEabaT 2%
BrCH,R® B34 AMMAE X Ty ¢yttt dh. R ERAIALF HA
$, 4= J. March (1992), “Advanced Organic Chemistry: Reactions,
Mechanisms and Structure”, % 4 3% John Wiley & Sons ¥ &4 69472 77 %
HAT. HEX Iy ¢gub T £ 6T 5 ERE X XVI 6925 F Xoubed AT
AHEX XIX FEFRESLRE- FRRMAVERSETRE.
i3, BEL AL AR dod bk AE T A o N,N-=F 2 TR NN-=F
A FEBUERMDMF). —RTRAWERHT, EXLH-10CEXL 60CTH R
BET. RAETE TFHABRIEAMN. S4E. A4, KME, KB
4. KBATRA WIS = TEB. Dok, NS A Gokde N-F A Dok AT,
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EHE+—FERAET, HX XVI 692 5-F 24744492 Mitsunobu
B RS H ARG K Ix e, ERHZRABBARAR 469 (D. L.
Hughes, Organic Preparations and Procedures International, 1996, 28, 127;
O. Mitsunobu, Synthesis 1981, 1). REEZSEBIZFEBE, =K
B #a X, RC(O)N=NC(O)R &)X [R=FEEE R —ERE], MR R
LB AETHAT. R EE TG IEN =8 F . ©E&%%H(THF)

RIS F RN e NN-=F X TR NN-=F X ¥ B (DMF). ik
DMF & THF ¥, £X#-10CEXRY 0CHRET. KLAETR THAT.
B ASRER (K Het-SH # A SR MADEAE S, W TEF

A4 XV F 4B 54+ URS @ X Ix b4 BB ERAVALF A,
% J. March (1992), “Advanced Organic Chemistry: Reactions,
Mechanisms and Structure”, % 4 & John Wiley & Sons ¥ 48§47 7 %
HAT. ik, B R AR HCEN oAb AR T EM 3w NN-— F A LB
N,N-— 9 4 9B (DMF). — R RAWEakwmY, EXD-10CEXY
OCHEERET. ARALEEET, AARLEAMN. SA4E. S4L4H.
R4, B, BRBATIA N Z AR, Bk N-RADokd N-
A Dok AT, |

EFT—FREP, #X VI 1448118 R M BACE B $44 4 48
& X Iwiedy, £ 4 RL R R fo X o ) 2K 1 A2 S B R’ & CH-(F
E-Cr AR, T RBBACE A RA NALFE EA 4, 32 J. March (1992),
“Advanced Organic Chemistry: Reactions, Mechanisms and Structure”,
% 4 & John Wiley & Sons)¥ &408). 4w, X VII A5 5 RBAT
A B AR 348 AL 64 TR AT 4. 40 I MUS 43w Al NaBH(OAc); #ATE R R A
FEX Iwetdh, £F R, R R X i flEK 1 ESUGFAR £
CH-(FA-C A RE), 1Fikdh, TI847EA Ci4- 32 et 3t A5
E|AEE Cre-mBMT X Iw b, RANE A RAVAFHAH,
%2 J. March (1992), “Advanced Organic Chemistry: Reactions,
Mechanisms and Structure”, % 4 & John Wiley & Sons ¥ 4249,
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B EF % 3:

MeO c/\n/ FR1_ >‘—)\ S2.Y)

p-CH,O(C H4)CH X p-CH O(CSH,,)CH

‘ﬂﬁs

HN/R /
X1

p-CH,OCH 4)CH ch o(C H4)CH

lm

Q HO

RE—X R° RE—X R® RE—X R°
Fﬁ e
R’/N\N/ R R1/N\N/ R R1/N\N/ R®
v Ia b

f# R R R A X X ITAWAT S LR RS EARIRRE.
EBEZE 3 %, F—FEEE¥&-CH;0(CsHy)CH,NHNH; 2HCI
@R E#A 3 #1465 X VIO AW EEFE X IX &bt fiTE 4. BE
WBEER, PlosgkBby. BB, BB, MG, SALe. afd.
FEAL4E. A4 . N(CHs)sw N(CiHs)sw N(n-C3Hy)s. N(i-C3Hop)s» £
REZBABYALT, EETHEMN A RBE—RTFRR=ZHFR)R
BT, FAROK. T&E. X FX, 4 _FX, §-—FEX
sH-— X)), Rk FRY T, RELEERERN BAHIHEREGRA
BET, RAEEXLSOCEKXRY 150CH R A RE TH#AT.
EF-TEREYF, #X IX 45 RCOCI (EiH b2 RFHRE
BAVAFEHEA B, 4= J. March (1992), “Advanced Organic Chemistry:
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Reactions, Mechanisms and Structure”, % 4 }& John Wiley & Sons ¥ &4#
kSR, EF RO EATRSV)AEE R EN FREFE X X 6 -84
HENRAST Y, RAEREF K 1 (& )ATE SR &4 T HAT,
EZE=ZHREF, #X X a4t 5 55258 KM 3=(COC),.
HCl. PCls. PCl;. SOCL & POClL; ALAFE X XI 49 5-R-t-eiT4 4.
BRBETEKRY 0OCEAYRERASWHIEREGREEET. KLk
X% 5CEX#Y 100CHEARETA POCL #47. BA TSN M
HE e B X ERE T, EAEN B (e ik, B8, TRIE =),
C ARG TREAZATR). BEHRTR. FTARIR. &5 X,
PR, AT W-=F R FR)RATEEN 6§ Rt F HAT.
EEBwFRA P, %X XI 4295 R’SH 3 R2OH BE (FF &0 ¢
THEAHLEREFRERANAFEEAF, + J. March (1992),
“Advanced Organic Chemistry: Reactions, Mechanisms and Structure”,
# 4 )% John Wiley & Sons F 8,405 4 A), £ % R X 14T
X, 2B X XM &k pr 4. RAAERGEN T, A& n-BuLi. £
dh. A= TR OB, B4, BB, EBRE. KRS,
RGBT AATHAT. REEZTHEN T, A, =L
Bide Z WK S TR, BERAT. KB, B, R, RABBRHTY
HBAETHSAT. RREAFE OCEANRAMNFERE. REEREXRY
180°C &g BAL B A T #t47, HEE 6B EN R THF M AER T HH ==
F & T ADMSO0). = F 3 LA R N,N-— F & F BtB:(DMF), 4£i& DMF.
AELFEAY, %X X oHE = R OB SR iT £ 96
4-FEA-F X, BHBARY 6 X XIIT 6guted ity B AT A £
4o HCI ¥, A#EXGEN =S5, B. TRURKTEEPitfr. AEE
FETRERRBLSWBEREEYGEAERLT, Kk 40CEKXY 150C
W R LB T #AT. BB TAERERKIRE, RAREIET, EAMN
BN B TR, OB, AR, TH. FHRXTH). BOTRKH.
LB, TEX=ER). FeAR. TRIROLE). BErLRLE). &
KRBEF_RTEIZRTR). BEeRor. FAKER. +a&. X,
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HR, AR-—F R, {-=FERA-= FR)RATEEH 6§ R F #AT.

AEFXFEEY, #X XI5 X RL 9 AAEHEE, L P
LABELLAHA, . B, 2t FHREAXTIERBR, FEX VNI
RGutreHT A4, BB R AEZTGERN T, EEETRELRARXEIRET,
BRI EAMREAE. Hik BAAG A A THAT. Rikdh, REBE
E OCERERAYGHFEREZE, Kk, RARELE 10CEXRY
150CX [d]., EHHRLENRLAMMMEIERFEMN 4 THF. —FEER
(DMSO). —F X ZBtE:H NN-—F & F BtB:(DMF), 4Lix DMF.

) EFCTFEAEF, AV EARLANSHERFIMANY KTk

Aot BEERAFE 1 (TR HBLEGAAR K4 T HAT.

EFZAT P, $X Ia o6 F AL EG— T RABADE S T LS
X Ib ., REERAFE 1(FE 5L LR &4 T AT,

Kii, P R AZBE. C A RBLE R AT KA K5k
B R RPf X X 1A E R RS ESLFREGX T4
Wy o BB X XTI AW BAL R ARBAL AR T R ABE. Cy it
BB AT RIS X ERSA AR X T W REAT. BAL
HEEABRALE B R A WAL FEF#A B, 40 J. March (1992), “Advanced Organic
Chemistry: Reactions, Mechanisms and Structure”, % 4 & John Wiley &
Sons ¥ C.40ty, RECRATHRERRELAZE 3 T Ar#E 6 R H1T.

do LATR, X 1 A BT KRG B B R T H A AR ik
R AR A S B % & i 4 T B R A ), TR TREAXTBALRZR
M7 EMHIVIA SRR R,

X 1 Wit 57 ARt 7 EHIV)Y5- 49 A by & TR T 5
R Z R,

R A F k. HIV-1 4 FBeehRIZ: 7 HIH ICs 4 BIE:

HIV-1 RT REAL 96-FLAILLEE NOB50 K P A EHRBRY
SOuUL %) 4L E AR (rA)/ F(dT)is AR5 B HATH) . BRI HERN
50mM Tris/HCl, 50mM NaCl, 1mM EDTA, 6mM MgCl,» 5uM dTTP,
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0.1puCi H] dTTP, 5pg/ml T K 2] 2.5 pg/ml F(dT)s LAIR(rA)F4E
B AR E A 10%45 DMSO b & — & 54 F R E ., @A 5 nM HIV-1
RT % 5| X B R H4E37C T30 0405, Bibhe A 50 pl k445 20%TCA
K&K R B, £ 4CTIRR 3054, EAZTHRROKKERL, ME
A 2 %200 pul 10% TCA #= 2 x 200 ul 70% TEE# AT seik. &G WM T BRIHF
AHFMmA 15 ul W% RS £ Wallac Microbeta 1450 it fa At it
K34 B -2t logyo 37 ) F R4 A K3t I ICs.

© RARER T
F-HIV 35 & 75 Hif it Pauwels FAL 5 ik {Pauwels FA, 1988,
J Virol Methods 20:309-321}#) Bti X k3P4, BF HETREHEY
HIV-£ 349 TH &R & (VT4 /) By 1k 3 R 4 B A4 RSt 69
7. A QA EEIERE T ML N BRG S0%H 606G RAE
(50%3FHI A, ICs)Rt . 3T @mpey £ A4 A8 LB THERR
& 3-[4,5-=F Loked 2 22,5 =K A w9 Ko ik LB MTT)H3 FHER A
PEHRERTRRERAL., BRE, AOACEENET R EHOE.
B &3t HE K6 MT4 @A HIV & HXB2-BHkAFA @8k
0.0001 55 e 3645 64 B e L HOA BARAY 200-500p1 B EHHh 2 % 10°
A, faph AL TCTRE LN, REREFKF. £0.01M 5
B 2k 48 o 3K (pH 7.2) ¥ ek, KRG T4 B AR AR IR A
t b & S| RS — Rt k. R KRR RSB A
HE5EE. ST F. L-5BEM 10%8 4 o7k &5 RPMI 1640 (GM10).
H%& 2mM KBS B —F L TRADMSO)ER. EHws, £
GM10 ¥ #47 % 5| 2434 50p1 A B 96-Fs & L RA AR R
RERE Y 625-1.22. REH 50ul GMI10 F= 3.5 x 10° ety tafipo 2] &
b, LAHET REmE(TE). SABRG@IBA0%EAEN; EX 4
R)yFSH WA R T RS HFRENFH BRI THEH; X4 4
KRG BIEFM . KRG WIEHRMIE 37C. 5%CO, B AR TSRS K.
A2 0.01M i A 3k, pH 7.2 ¥ 414 5 mg/mL MTT #7654
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H G AT b e 20 A, SRt LA B — ISR 2 A,
it FFRBHATRA N 170 BA LB F RBP4 Triton X-100
(10% v/v Triton X-100 &£ 1:250 3R HC1 5 /- A& RAH T 64ER). &
Wit — Y RAE T B X2 EME , £ 540 nm F= 690nm 2K K 4L (690nm
69 SR 4 &-FL X 1) 64 F & 3 RAR) R 2 32 SR R A E(OD). B T HIF
X EEALEREHGRY 72K

[(OD ¥t megssian) — (OD atm &t Rid )]

R B x 100%
[(OD 43wt sd) — (OD katmsi&at R )]

ICso TTiB iR P B 5% — logre B R B AR

AR P, X I0HeiEHTEE ICs A X4 0.5 2] X% 10000nM
0.5 2| X% 5000nM, 4REALA-HegiEMTEE N K 05 2] X4 750 nM,
FHREKY 0.5 ) 3000M, HHEMLES 0.5 2] S0nM.

M X, RT ICs [oM] HIV ICso [nM]

s
o O,N\Nfﬁcﬂ’ 2060 403

[o]
S
Q — 3420 592
o) C] N, P~ch,
° 0" 8040 453
i/ X

¢ cH, 270 24
ja B
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a
O
QO,N\N—/ o 105 36
N
/ N
(o}
84 9
[\,
s N7
a
H,C
N
N A~
(o]
1070 75
[ ] /}N
a s N
HC” eH,
o } 349 100
I\
@] S N
HC
N
¥
CH,
/@\ 950 64
7\
NN
HC s
u,c)\
N
I ¥
a 9 313 110
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CH, 252 20
Z/ T
CI/@\s N
HC
l ¥
a
/@ 373 11.1
c 3
HC
N\
I Y
a
a S
He
',‘ N
b [ 398 124
N
S
a N
HC
N
176 11.9
c

109

15
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F
Hy ZN
x
D e 480 19
N~N
H,c~<
cH,
. —
@ J
90 8.1
Se

FE ARG AT E BT Al FAK SRS T, CNAETA%
A ST T e F i e B AN, Bk, KA fiT ARG TA
R R HIVY-F- 0 R R GG 7e T B R T RAER T iR kR84,

CMTRAESS, HARA TETRFEER. LRANFERERKA.
ME AR, TAEMER. RMER. SEHNBEMETER. HEE
.

B3, RELANAHE LN HHELHTRAELITHN. &
F I HWH AN Ao B R EAD M BT A T4 57 AL RFHIV)A
FHERAFRLCRAEEARPERRIASFELERIASAERAEN L
FREIASTEY, w5 R B HLESHBAR).

CMTERRERECEFTEREY, FllelETeH. AN, LR
HH . REFE. RFELEDE. LAY, RAFER/R LT HAHBEAEA.

Blde, KEAZFHTAAEBHNGHXA4SY, L Prrdiimel
F @A KL A F R AoE A T AR S48 2 64 35 A MR A,
AR, K. BARR. FTIAAAR. SUBE. Ay, BIRE4E. BoR. Y
. RERA B, LEHRFE. HHEH TR BAREY Xk A, HEEEH .
. BREMAL, SORAHEXER., BERIIMNAL, SMNTA
AT R E Ao/ T CAHA B B A BEH . BEMNKILH ., KELHE
B, RN REAH . Kik, X IS HALLET 0 REZLH
F B stub AT B4 .
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I REME R R, B RA KB R FEMHIVINFE AR ILE R
FHEFAEEGX T LAPWHEREATHEEE, CHEARGEENS
RS H eG4k, MAAKRE, HFERLAHILEREE., Rib, EFET
A BH EHFEREATREEARE 0.1-100mg, REFRENTHE
0.5-50mg J L& Kk HF R HENFARE 1.0-30 mg. REN EXLYAHHFREN
TAAE 5-25mg. Kk, MIEEGEIRNETRALETHREB/ES—. =,
=29, &, XAZATHNELT, Riks5—. = =, WEEANSHE
HEERES—. —REATHE., Hlde, XBSHNETAAGFELHNFE
" BX &4 1-1500mg, ik 100-1400mg, FK it 400-1000mg 5% P 549 %
135 EH XL-F.

BX I APWBELERTE AN THAETERENCEARAIESY
R, EEREAMERERLT, BETFEREAN KRG ELF T B HF G RRAK.

AR, GAEBX IS HIAATHA LGB HELERL AT L,
IR LIRS PTE BB T ik, ARG RNRAERR —FRSFHEX I
eI ATHAR, T2, 5—HASHACHELEAMNEYHR—R
HREAFHNLHHX.

AT DR XL TN IS, AEXARFCLSES —FFX
I HEEBRSBE—FRSFHTHRABRER, MRS H —FHXEFLE
BHH. oRAHGHMTARREN. AEMNFAEH, ENSANEHR
. E W EMRL I BT B 4 AR AN AT F R R &, BT BB
258, TRBIFETOARAH(FleRER. R, PREATELSEE).
A AR FEMN. AN R LRERS. TRREF.
RBBRFRLREHRSEN. o RAHNELTAOLSE A HAE T F B
o Bk,

BETH LR, FHERAGEEEA THEE:

MS Ji#

ES wFeRE

EI W, T zb e
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NMR A%k ki
DMF NN-—% X ¥ Buik
DMSO —9¥ X T

rt 3
min 94t
h N

iR B EARABKE (C)RT.
FEAR4TE B % /£ 300 K &9 Bruker DRX 400 MHz 3t it Lt pf
| &t NMR .

AbFREEDIMS T, £5FREEN 200C 4 THERMOQUEST
MAT95 S L3t A "(M+; ED" &= #. e S AT RFHEESD
FHTETHAMBZ— Link:

a). THERMOQUEST SSQ 7000 [#3#] 0.085% TFA #j 90% LAk /K%
M Ak 100 A /54F; £mE 250C; REFWE S5KV; 3 £S4k 80 psi),
£

b). LC-MS % %(#48 &-/#%8A) THERMOQUEST TSQ 7000
ELECTROSPRAY # MICROMASS PLATFORM ELECTROSPRAY [#
3] 0.1% TFA #§7K3% % X 0.085% TFA # 90% LAk /K EH X 0.085% TFA
6 TR,

AL AR T BRI AL AT EREED.

F 5 L4 A T HARLKA:

gk 1
4-F £-5-(3,5- — M FARK)-3-F A-1- XK -1H-wk
# 6,4 80mg [5-(3,5-=REAA)-3-F H-1-F K -1H-wbrd4-2]-F K-
FEEA 6dul = CAAR2m Z R OMAERETE THHE 15 DA, RE
B4, A 10ml A6F5k B SIS R HEHA 10ml —RFRFERH L. &
64 X EUR R AUBRAE T 1R, Wik, R MR it ik AR &8 4540,
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B LB LB/ s A i 40°C-60C(1:10)2HATZE] 60mg £ EMFAIK 4-F X
5-(3,5-—REAE)-3-FA-1- XA 1H-. F#EED m/z 424 [M]. 'H
NMR (DMSO-d6) 2.26 (s, 3H), 3.88 (s, 2H), 6.77 (d, 2H), 7.13 (m, 3H), 7.20
(m, 2H), 7.32 (t, 1H), 7.35-7.48 (m, 5H).

BRI THEHERHA [5-3,5-—RERE)-3-FE-1-X X 1H-vwbwp
-4-2K)-F K- F B

(A)- 3% 2.0g 4- 3K F B -3-F A -1- R X -2-sbed ok S-BGE I B k@2 K
4o Aldrich 15,660-4)69 88t f (4ml)ERAL 100 C A KIRFETHH 30 o
4. RSN 40ml HoABR EAAEN T HA 30ml —RTRERZK.
A FBUR R ARBREE T IR, LR RLAFE]2.0g % ERGG-R-3-FTE
-1-R A -1H-wbek4-2)-F KT8, HARLidt—FeuBpT4A.

B). ¥ 2.0g (5-F-3-FA1-FX-1H-wbrd4-3)-F X -F8. 2.0g 3,5-
ZRFEREA 1.7g BERATE N,N-— F A FBUR(SOmI)ERAE 60C FHHF
19 JoBF, ¥RAWA 100ml Kfe 100ml =R FRZ #4758, $ANE
- RREBRETIR, TRIFRL. AL E LRI EE8L, AT —=
TR ABLIFE 2.2¢ HEHKEY [5-C5-—R-FaE)-3-FE-1-XX-1H-
it 4K - XA -F8. {EES) m/z 439 [M+H]", 480 [M+H+CH;CN]".

(O)- % 100mg [5-(3,5-—RFEHI)-3-F A-1-FE-1H-e4-K]- XL
-F A 23mg MEAN FEHGCm)EREERTHA 17 I K. REDA
4ml KB A CBRERWG AR, A F R ARETIR, SRHFEL.
& Al it Heik AERE 684040, A LB LB/ WIEN H 40°-60 C HBLAF
3| 84mg X EMEBK[S-(3,5-—RFEAL)3-FE-1- XX 1H24-K]- XK
A-FE. F#ED m/z 440 M]".

L4 2-11
BB L) 1| K69 EMF EHER 2 TR0
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X 2

5641

£ #

MS(ES)(M+H)"

[5-(3,5-— R FAE)-3-(F
BEFE)1-F E-1H-#
g K]-XK-FBE

408(M"; EI)

5-(3,5-—RFALE)3-FX
1-E A 1H-wbe 4K - XK
A-Fig

440(M"; EI)

[5-3,5- =R EARL)1-T
EI3-(FEATFX)-1H-%
p4-K]-XE-Ti§

422(M"; ED)

4-F £ 5-35- =K XA
X)1-TEI(FRAT
A)-1H-vheg

406(M"; EI)

4-F A 535—REXR
A)3-FREATFTE-1-FH
1H-#

322(M"; ED

[5-(3,5- = RE K )-3-F
A-1H-4- K- XA F
B

455

14-=F %-5-3,5- =KX
#hK)-3-F A-1H-wked

439

EEEEERE.

4-[5-3,5- — X B K )-3-
FA-1-FK A 4[4 )
A ]-1H-vkrdt

426
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10 o 4- F X -5-(3,5- — /X B | 376(M™; EI)
;b% A)-1-TX3-F A -1H-+
e 3
11 b«%‘ 4-[5-3,5-= R E AL )-1- | 3770M"; ED)
S TA-3-F X-[@-#se i)
X ]-1H-strd
S#&H] 12

5-(3,5-—RFAL)-3-FE4-C- XA T X)-1-E X - 1H-tbm

# 95mg 5-(3,5-—RFAE)3-F E-1- XX 4- X LH X -1H-vtrd Ao
75mg 10%42/7% Mkt LR TE(10m) ¥ RA TR E SFE T ALE)
BEA 40 B, £ Celite® Lit &%, ERLERFE 80mg £ EMBR
5-(3,5- =R FHA)-3-F K 4-2-FE TH)-1-F X 1H-4, FEED m/z
438[M]". '"H NMR (DMSO-d6) 2.14 (s, 3H), 2.68 (t, 2H), 2.77 (t, 2H), 6.85 (d,
2H), 7.09 (d, 2H), 7.16 (t, 1H), 7.24 (t, 2H), 7.33-7.48 (m, 6H).

BRI T HEFERA 5-3,5-—RFEHL)3-FE-1- XL 4 XTHA
-1H-vbd

(A & 1.0g 5-F A 2-FEX 2H- ik 3 B (B L HLERER, &
Aldrich M7,080-0)F= 2.1ml BBt A9 LK NN-—F & FBLE(10ml)4 %
RAE 100 CAKIRE FHA 4 D BF. HRAHHN T0ml 468k B 4R %
THA 60ml —RFRER=K, A EFORAMBRET R, ERHFK
K. ¥RAWiE Tk 6, A—RTR/THENFE 17Tmg % &
4R 6 5-B-3-F X-1- XA -1 H-bd 4-F 8,

(B). # 175mg 5-8-3-F E-1-F X 1H-wtrd 4-FE. 142mg 3,5-— &K
FEE 7 132mg BERAT 4 LK N,N-— F £ F BuA(Sml) &4 60 C A RIHF
ETHH 2 o, RAWA 10ml KHEHEHA 8ml —RFRER=ZK. &
Fe R BR R BT IR, LRI RL. HRA M B bk s ik & 454L,
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AR FRABAFE 164mg & &K 5-3,5- R EHHK)-3-FA-1-F
-1H-d-4-F B, R #(ED) m/z 362 [M]".

(O). ¥ 164mg 5-(3,5- =K -FAH)-3-FHK-1-FE-1H-rd4-F B,
103mg ¥ A BB — LB A 27mg EALHA(60%5 My i 58O ) b4 Kk va Fmk
HGml)ERLTRARFETHE 16 Iob. RLEAN, ¥HRsLPhEidhk
AL 6, B LB TER/B MEM B 40°-60C(1:10) %42 162mg
X FHEEAKR 5-3,5-—REAL)-3-FEA1-F X A-KXTH A 1H- e, K
#(EX) m/z 436 [M]".

gLk4 13-17
BB L4 12 {R G R F R &K 3 FrTis:

£ 3
k] | LEHX £ AR MS(ES) (M+H)"
13 «2} Si“Q 5-3-8EXHE)3-FEEAT 3711
o E-1-FE4- XKW A-1H-
A
14 g}(A [E)-5-(3,5- = # X #i|467
'Y E)3(FREAFE)I-XE
-4-FK T A -1H-vibe

15 5-(3,5- — KA K)-3-F X | 436(M"; EI)
Q%Hi@ R T WE 35 7 ¥1: X"

vt
16 &A 5-3,5- =R EHRK)-3-(F & | 469
3 ATE)-1-FEA4-Q-ERLT

£)-1H-wte

(i
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17 2} >£Q 5-(3,5- = R E K )-1- T K | 390(M'; E)
e 3-F A 4-2-X K T E)-1H-
vt e

%4 18
4-F K-5-3,5-—RFEAL)-1-F A X-3-F A-1H-vibod

# 30mg [5-(3,5-—REHL)-1-F A X-3-F E-1H-b24-X]-XEX-F
B = R TBOm)ERA 14p Z2EERLE, BRASHETE THHE
15 94, RAERLEN, RE, $ARKWE LRI EREAI DTS
B ER =K. AR EAREE, REMAIKABRET R, LE
H AL, BB WE T ik g 6 hshib, A LB/ TH(1:7) 3BT 2] 15mg
X ERE, F#EES) m/z 391 [M+H]". 'H NMR (DMSO-d6) 1.27(d, 6H),
2.20(s, 3H), 3.79(s, 2H), 4.67(m, 1H), 6.82(d, 2H), 7.05 (d, 2H), 7.09 (t, 1H),
7.17 (t, 2H), 7.38(t, 1H).

BB Ie T #A & RAHS-3,5-=REL)-1-F R A-3-F A-1H-te4-
AR

(A). 3 7.9ml BKA-4 64 ZEESOmIERA 3.7ml 4-F EAF L FAL
B 90C FHH 2.0 I oF. REKRBREN, REWMFIAGRLBEMR
£ 30ml ZEE ., 35 A 0°CA 30ml SN HCI 844k, H & G, it
RACBAKRNFTHRAE 275z -FREFEA )M LB E
(PMBNHNH, 2HCI), 3 ARsbit—L4LBp=T4EA .

(B). ¥ 2.75g @-F RAF 2B — ML 69 FRXGOM)EREZRTHA
1.7ml ZZEBKE, REBHE S 04, REAWA 1.32ml THBRLARTEL
THAE 100C Fhik 15 94, BERLEMN, REFALWE_R T
110% M B 2 1) 4T B A Rk, 20 FBR A Kk, RER
FKAREREET IR, LRFARLFEREBR, &z BB big R E#%
giit, AT/ —RFEA:49%MTE 23g G EBEK 2-@-FREF
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HA)-5-F K 2H-wted-3-B, JR#(ES) m/z 219 [M+H]".

(C). ¥ 1.0g 2-(4-F A FX)-5-F 220t -3-B5 49 — %50 (30ml) iz
A 679mg S EALSF 800l R FBLRALE, REA 110CH&E 2 A,
E1iE RAH P A 20 K HE RSk Gk 2 A, BERLEN, &K
WA R FRN0%MHERZ A #iTo8. A4 EKEk, REAL
KAABRSE TR, R KL FEHRY. HiahRpBE i ik &
ALK, A FEE/ R FR1:49)RBAB L ERK, RERA TR
B8/ T(1:1-2:1) ZeBLAT 2] 400mg % EARBR[S-F22-1-4-F AAFE)-3-
A 1H-hrk4-R)- XA -FE. KEES) m/z323 [M+H]'.

D). 3% 400mg [5-2X-1-4-FEEFE)-3-F - 1H-bee4-K]- K%
¥ &R 4G BEBE R (SmI)ERAE 40°C T ek 30 5°4F. W RAWMNAKRS K 1o
BEEMARER T HA —RFIRER=K, o EB0RM EREEK, &
R R AKRBREET IR, SR HEL. $ARLPE TR &L, A
LB/ TE(1:3) AT E) 170mg & ERBCKR[5-R-1-U-FEEFH)3-F&
-1H-wite-4- 24 - A - F 8. SA#EES) m/z 341[M+H]".

(E). ¥ 170mg [5-8-1-@4-F 8EF5)-3-F X -1H-tbed4- K- FE-F
B4y N,N-=F 2 TSt (10ml)% 4 83mg B4 107Tmg 3,5-—HEA
B4, HRAMAE 100C Fieik 4 I it. RASE—F A 83 mg KM
F2 107mg 3,5-—FEABMLE, RE, HRAME SOC T vk 64 1B,
RAit—F A 83 mg BEATA 107mg 3,5- —REABRKLE. RE, ¥R
LA 100C Tk 2 o, BAEREEN, AoHE—RTRAKZ@@E
A74Ee, FAReE, RERLKABSET IR, SRIRK. $ARSHEL
Mok BERR 60540, I LB/ G HBE(1:4 £ 1:3)/F%] 140mg X EHRE
[5-(3,5-— R EAA)-1-(4-F A F£)-3-F A 1H-bb 4K |- R K- F#. R
#(ES) m/z 483[M+H]".

(F). # 140mg [5-(3,5-=RFAA)-1-(4-F £ FX)-3-F A-1H-At%
A4-A-XA-FRA ml ZRTMAE. RE, $aERmAIR2 DH.
BAEREER . BeME—_R TR AFEBRENERZ AEITom, AR
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Kok, RE R LKABREET IR, L& HFALIFE 75mg #F & B4 [5-(3,5-
ZRFARL)-I-F R IH-b 4K R -F 8, H AL — P hibBp-T4E
A . J#(ES) m/z 363[M+H]".

(G)- ¥ 75mg [5-(3,5-=—RFEAE)-3-F X-1H-b4- K- XX -FH
K NN-=F £ FBUEMDMME) Cm)ERETRAFIRETA 12mg 44
LB, REKRRASDHBLH 2 54, QRS H Ao 25ul 2-88 7 5. K
B, WRAMBLI 20 540, AERSH TN 2ml K, RE, RASWA
LB LB IR =K., A E B A AR, RE R LKA T IR, if
CRFRE. BASWE YR AR G, A LB TR AR
32mg X &K 64 [5-(3,5-— RFAK)-1-F- R K -3-F X-1H-bd4- - E X
-F 8. R#EES) m/z 405[M+H]".

(H). ¥# 32mg [5-3,5-—RFAL)-1-F 7 E-3-F X-1H-sbek4-K]-XK
A-FRGTHECn)ERLETERAR[IRETA omg MEILARLE. RE,
¥RAMAETETRAEK, AERAYH TN 2ml K, RERTBER
ZR. BAHERBEM LAKIE, RERLKARETIR, TRHAEKL
%) 30mg @ & B4R [5-(3,5- = FBA)-1-7 R K -3-F A -1H-be4-K -
FRA-F8, AR i#t—FapbpTA. REES) m/z 407[M+H]".

LA 19-22
BB L4 18 #3864 K MF EH &K 4 Frmtgiesdh:

A4

e IR CEN £ #% MS(ES)(M+H)"
19 el 4-F X-1-4F T X -5-(3,5-= | 405
}ﬁf; RFAL)-3-F X-1H-wb
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20 Q 4-F K -1-3 &R A -5-(3,5-= | 417
févf FEARI)-3-F A-1H-ntod
21 4-F & -1-30 T K -5-(3,5-= | 431
,/CSN 5 FERL)-3-F A -1H-br
22 4-F % 5-3,5- = R X 5| 405
E)1-F TE-3-FE-1H-%
o

%#&p 23
4-FK-1-T A -5-@-F BREXEN)-3-F A -1H-wbwd

¥ 54mg [1-TF-5-4-F BEAXEANL)-3-F A-1H-b4- K- KA -Fig
Fo 28 pul Z LA ES2ml Z R OMGERAE TR FTHA 22 . RERS
B Ao Fo kB S 4 (6mD). RAMA Sml —HFRER =K. 4%
TR RBRAET IR, HRHAK. AP B SRR E#SL, AT
B B8/ B8 (bp 40-60°C) (1:4)%eBAFE] 33mg K Ebkey 4-FE-1-TE
5-(4-F BE R EA)3-FA-1H-#. #ES) m/z 323 [M+H]', 364
[M+H+CH;CN]*. 'H NMR (DMSO-d6) 1.19 (t, 3H), 2.00 (s, 3H), 3.46 (s,
2H), 3.70 (s, 3H), 3.80 (q, 2H), 6.82-6.89 (m, 4H), 7.01 (d, 2H), 7.12 (t, 1H),
7.20 (t, 2H).

BRdo THAHERA(1-TE-5--FREXAL)I-FE-1H-4%2
4-3K - R K- EE:

(A). 4§ 3.9z E &8 A 3.6ml = TEA/S0ml FRYBEREERT
BLAE 15 940, o 2.8ml TEALBR P ES, WRAMEH 15 A, AXR
L9, B EA MBI ik BBk B, A =R TS/ T BE(97:3) BT E]
3.1g B E B4R 2-THES5-F X 2H-nbed-3-B5,
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(B). ¥ 1.4g 2-T A -5-F A 2H--3-B5. 1.6g EAA4SF 1.3ml X
W LR 1,4-—"%5(70m]) &% R A 110CFHHF 3.5 I . AeA 1ml K,
HRAWAE 110CTHE 2 I8, A 25ml 2N 38, $ROMWETET
Btk 16 N 60ml B TLESE IR K A EBUR A ARBREET IR, iT
BHKLIFE 3.1g K EHRG1-TE-5-25-3-F K- 1H-bd4-5)-FK K-
VA, ARt — P TRA. FHE@ES) mz 231 [M+H]Y, 272
[M+H+CH;CN]".

(C). ¥ 2.6g (1-T&-5-F £ -3-F X -1H-wbwd4-3)-F K- T R 6§ BEBLE
| (AmIERA 80°C FHAE 1.5 B, 3$RAHHA 300ml 4k B 844+ I
A 70ml —ETRERZ K, A RRRAARET IR, HEARL. #
Bl b ik s Ik 6840, A LR LES/ G Hsk(bp 40-60°C) (1:4)EhL
33 1.74g 3% ERARG-R-1-TE-3-F E-1H-wbrd4-35)- X X- T8, K
F#(ES) m/z 249 [M+H]", 290 [M+H+CH3CN]".

(D). ¥ 129mg (5-F-1-T X -3-F K- 1H-sb=d4-)-F K -F 8. 141mg
4-F X E8F 33 mg EALA(60%F Pk - BOR)H LK N,N-=—F X F 5t
BGm)EERE 110 CARIFETHE S bot. mAKEBm), REHA 3
x 10ml —f TR, 246 ERB AR TR, SRHARL. BAEFK
Wif it bk AR 6,64k, ) CER LES/ G Bk (bp 40-60C) (1:3)3eMiAT2]
100mg 3 &34 K 64 [1- L 2 -5-(4- F A K EHE)-3-F £ -1H-teet4- 3K )- K K-
¥, JA#ES) m/z 337 [M]', 378 [M+H+CH;CN]".

(E). 3 77mg [1-TH-5-4-F X XERE)-3-F A -1H-brk4- K- K K-
¥ &Rfe 119mg M AL FHGEm)ERE LR THHA 24 D, Ao 20ml
K, BAMA 15ml LEERZ A, HAHERAMARETIR, €&
% £33 54mg £ EARBR[1-TE-5-4-F BEREL)-3-F A-1H-#2-4-
AR A TEE, R d— P SALEP TR A . R (ES) m/z 339 [M+H]', 380
[M+H+CH;CN]".
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k4] 24

4-F A F RE-5-3,5- = HFAAKL)-3-F A-1- KK - 1H-vtet

# 115mg [5-3,5- =R EAHAIK)-3-F HK-1-F K -1H-vt 4- K |- T BF
54mg FHEiEFe 38mg FALH(60%F b HHR)H LK NN-—F X Tt
B(3ml)E A 100 CARIRE T HAF 2 I . e AKA0OmI), ¥EEHA 3
x8ml —RMFRFER., SHGEBRRRMETIR, LRHEL. ¥AEL
Al it beak Ak €54 A, A LB LB/ G B (bp 40-60C) (1:4)%
B, RERA—RFREPIFE 35mg £ ERBAK 4-F AL FTL-5-3,5-—£K
CEAE)I- TR XA IH-h4. KE®ES) miz 455 [MH], 496
[M+H+CH;CN]*. 'H NMR (DMSO-d6) 2.36 (s, 3H), 4.47 (s, 2H), 4.49 (s,
2H), 6.96 (d, 2H), 7.24-7.47 (m, 11H).

B4 T #HEHERA[5-3,5-—REARL)-3-F E-1-F X -1H-wted 4-
X]-¥ B

¥ 1.35g 5-(3,5-—HFHH)-3-F A-1-F X -1H-b= 4-FEEF= 0.84g
A FEEAOmI)RAHE TR THIE 30 04F. mAKAOmI), BAE
A 15ml TERERWA, A6 EBRARBRET R, SRIFELFE
670mg & EMIIR GG [5-(3,5-— F-FHH)-3-F H-1-F A -1H-vbed 4-X ] T BE,
ARt —F b THA. R#EES) mz 365 [M+H]", 406
[M+H+CH5CN]".

£#&H 25
2-[5-(3,5- = - FAK)-1-F B E-3-F R-1H-sbek4- 5 F K-

@ 75mg [5-(3,5-=—RFEX)-1- A E-3-F E-1H- b 4- K |- F B &G
Fekh(SmI)ERR Y A 24mg 3-B AR, Timg =X EMA 43 pL SR
ZEBM B, REARSHAETETHIE I I, 4be 24mg 3-72 501
. 7lmg ZXAMA 3L AR R = TEHFH R AR TR THAL
B, BEBH, BERRHE_RFTRAKZE#TH5E. K48H 10ml —
RIRFER=Z K, G ERBRAMBEETIR TRFALK. $EALWE
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it ik AR 68 SEALFR A, B TR T2 R 2:1)BLIFE] 100mg K &
BBEAK 2-[5-3,5-= - FAR)-1-F A A -3-F X-1H-sbed 4- X F 8K -0
2. A#(ES) m/z 408 [M+H]".

BRI T HEHERB[5-G,5-—REE)-1-F AE3-F E-1H-st44-
A]-F B

(A)s ¥ 1.27g5-2 24 -1-F A A-3-FE-1H-=4 . 3.4ml BEBLE A= 5.2ml
ZF A TR RAWAE 100 CARINET ik 1 . HRERSH%
HETE, RE/E20ml 8FfKBEHERM20ml =R FIRX 0347458,
KHEA 20ml —RTRERBL. SHHERAARBRELT R, TEAL
K. REHERLW BTk AR 65k, A LRTB/TE (1:5 RE 1:4)
PHATE| 213mg @ & BRRG-R-1-F R A-3-F A-1H-bed4-35)-F B,
JR#(ES) m/z 228 [M+H+MeCN]".

(B). ¥ 213mg (5-F-1-7F A X-3-F - 1H-wtbek 4-25)-F 84§ NN-—F
A FELEEGm)E R F v 245mg 3,5- =R FEHEFe 190mg BKERHT. 3§ R AL
RAMIE 60C Fhnik 2 INBF, KRG 4Mm 125mg 3,5- = FFEHE A= 95mg K
BRAT. W RAWMIE 60C T HAn#k 1 K, RESHEERILA, AL FM,
EAMA 20ml =K T 20ml KX E#ATHE. KA 10ml —RKFK
EBRAR, SHeEBRRM LKk, TR LRI ALFE R EHRY,
34 3538 i Peik AR Bk &8 4040, A TEBY/THR(1:T RE 1:5)%BATE] 317mg
@ & BAKS-3,5-=REL)-1-F A E-3-FEA-1H-wbrd 4K - FEE, S
(ES) m/z 329 [M+H]".

(C). EEET, A 1.07g [5-3,5-—8FEX)-1-74AX-3-F A-1H-te
4-2 - F R4 T EEGOmI)E A T # A 740 mg MEALH. KRB RSWEE
BFHE s R, RER Sml KLILR A, KA8A 10ml TRUEBEERE
K, AN EBORM A, TR, SEFRKFILEHRG[5-3,5-
—REA)I-FALI-FA-IH-t4-4]-FB. K#ES) mz 331
[M+H]".
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bl 26

1-[5-(3,5-= R -FAAE)-1-F7 7 K-3-F X-1H-sb-4- K F X |-1H-""%-2-5F

% 119mg [5-(3,5-=REX)-1-F A K-3-F EX-1H-wted-4-K)-F ey —
FFRGEM)ER T mA 43mg 2-ZERR. 113ul = TEMKF 78mg
TMAD. ¥R A RAHETETHIE 2 M, REXLEN. $ASHE
it ik AR 684040, A LA £ 3:)RBATE 317Tmg X ERTAL
K 1-[5-3,5-=F oA )-1- 5 B X -3-F A-1H-wb#4- X F X]-1H-H=-2-

8. JAE(ES) m/z 329 [M+H].

%k 27

4-[5-(3,5- = F-F A )-1-F R A -3-F A -1H-sbrd4- 5 F S F 2wk

@ 100mg [5-(3,5-—RFX)-1-F A K-3-F X-1H-wed4-1 - FEF 6§
N,N-= 7 £ FEEGmI)ER T mA 24 mg £4L4(60% 5 i 5HR). ¥
RAMBLIE 5 54, KEMA 96mg 4-i8 TRz RL B L. KEANERE
MATETHIE 1, REA Sml KLERE. K48A 10ml £ F 5
BB =k, SHGERERAEKE, TR SRFRLFITEHRY,
BBtk ik G, ALBMTE/TRA:2 RE L)EBLFE
62mg K ERAR 4-[5-3,5-—F-FAE)-1- 5+ R E-3-F A-1H-24- K F
FA F A1, SHEES) m/z 422 [M+H]", 463 [M+H+MeCN]".

&4 28

4-[[5-(3,5- = R-FAK)-1-F A A -3-F A -1H-vtbrk4- K |- F 35 -F A |-

3 593mg 4-i RSB EA 15ml 5% S MKEREEH A
20ml ZEEIRZK, $AFEBORM sk, THR LRIFRLFE
KGRy, $ARRE M wiSwmt. ATEAKNET, AEETR
FAeA 1.52ml 3.0M FAA RSN LRER, RERASWEETER TR
1.5 B, REMA 1.0g [5-(3,5-—REK)-1-F A E-3-F A-1H-t4-K -
PR 4G9 Sk h(10ml)iE R . R ERAMETE THIFEA, REMA
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20ml K. KABA 10ml —RFRER=K, S FERRAEKEE, T
R, HRFRLFA K EHRY, FHBdbak ik E#sbb, ATRT
B /Tpe(1:2 RE 2:1)ZERBLITE] 835mg L EMAK 4-[(5-G3,5- =KXk
E)1-F AE3-FA-1HAd 4R -2 K- F A2, H#ES) m/z 408
[M+H]", 449 [M+H+MeCN]".

k&4 29
4-[5-(3,5- —R-FAL)-1-F 9 X -3-F A -1H-wtb=2 4- X F K |-k

| # 466mg VIBALAEE) K (15mI)E AL 80°C Fhmih 15 2°4F. @issk
¥ i&de 400mg 4-[[5-3,5-—K-FAK)-1-F R E-3-F EA-1H-wbok 4-K -5
E-F Aoz ey X(om)FER. REWKRAMAESOCTAk 1 e, RE
HIHEETER, oA Sml 10% BAMEHKER, KAHARSBBIH1 D
B, KABA 30ml BT ESEIR =K, A0 F R ks, TR i
BHRLBI R EALY, KRBTk Ehshit, A LRRTE/TH
(1:1 KRB 2:1)2BiFE] 238mg & & Bl 4RIK 4-[5-(3,5-—R-FAX)-1-F R
S-F A IH-vbet 44 F A -0, A ES) m/z 392 [M+H]Y, 433
[M+H+MeCN]".

364 30

4-[[5-(3,5-=R-Fi s )-1-F A X -3-F H-1H-vbed 4- K |- - F A ]z

£-18CTF, 1 200mg 4-[[5-(3,5-=F- A )-1-F &2 -3-F X -1H-%
4R KT R ) — R F R Gml)ER P A 68 pL — TEAREA
Z 4. KRR RSMAE-TSCTHRIE1 I8, REAEFEKBREHMHKE
REIEB R, K48A 10ml —RFBEER=K, SHe9EFORM LAKRE,
Tk, SRFRLFH LM, Fh BTk ek, ALR/T
R(1:2 RE L:D)HMATE 118mg £ &R 4-[[5-3,5-—R-FEk)-1-7
A3 A 1H-r4- K- R F A0, THEES) m/z 410 [MHH], 451
[M+H+MeCN]".
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%3640 31
4-[5-(3,5- = R-FEHE)-1- 7 A K-3-F X-1H-wibr4- K F 1 )-3- B

3 278mg WHULBEE T R (10ml)ERARAL 80°C F ik 20 24P, @iEs
B 259mg 4-[[5-(3,5- — - FKAK)-1- 7 A K -3-F A -1H-mbeb4- 5K )-
£A-F Rz RGmER. ERASMA 80C T ik 20 547, RE%
FEEER, REMA 10ml 10% BABREMKER, HiZHARRSHIHF 1
JoBF L KATA 20ml B TES KR =R, A FE BOR A K Bk, TR, it
B RLAFE 5 bR, Htadadtesdk sk 684040, A TBY/TRA:1L
RE 2:1) A2 35mg X F E BRRK 4-[5-3,5-— K- FaXK)-1- A X-3-
WA -IH-vbek4- X F A ]3- -2, HEES) m/iz 410 [M+H]', 451
[M+H+MeCN]". /

BRI THAMERA 4-[5-05-—R-FAL)-1-FAXI-LEATE
-1H-vbek-4- 35 F 3K ]-3- B-mhot:

A-78CF, ¥ 65 pL 3-fhSZ &Y KK v Sk (2.5ml) i & F Am
IB1uL 2M = B A SR 4T el BB/ Sk v/ LA KR RAMETSCT
B 18, ARE &M 250mg [5-3,5-—RAEE)-1-7F R AE-3-F A-1H-te
4-A-FREAASEEBOm)ER. HEARSHBIE 30 24, RE
RABRETRFAKLLERE, K4EA 20ml TRER=L, &H6E
BORA Kk, T1R, il ARLFER Gk, LB AR E
ELhi, ALBTE/TRA3 RE L1)HBLFE 259mg X &R
4-[5-3,5-— F-FAE)-1-F @A -3-B X F A -1H-wbet4- % F K ]-3- f-vb
w. JREES) m/z 426 [M+H]", 467 [M+H+MeCN]".

364 32
[5-(3,5-=F-FAA)-1- T2 -3-F A -1H-wtb-4- 25 F R |- -3- - B
# 227mg 4-if TE-5-3,5-—R-EKpiK)-1- TA-3-F A-1TH-. 62mg
3-RAMRA 36mg EALA(60%5 Wb NBOR) ALK NN-—F 2 F B
Gml)RAHE 110 CARIRE T HA 15 54 . Am oK(10ml), R4-4 A 8ml
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ZRIBER=K, KOG ERRARBETR, TR AKXL. ¥EL
il if ik AR & s, AR T 5/ FREsAULFE] 1Tmg AR ERTBGR
[5-3,5-— £ - H)-1-T X 3-F A -1H-wbrd 4- K F XK |-k -3- K-8, 'H
NMR (DMSO-d6) 1.19 (t, 3H), 2.27 (s, 3H), 4.05-4.11 (m, 4H), 6.03 (t, 1H),
6.87 (d, 1H), 6.99 (m, 1H), 7.04 (d, 2H), 7.44 (t, 1H), 7.72 (dd, 1H), 7.94 (d,
1H).

BRI THEFERH 482 TES5-G5-—F-FK)-1-THE3-FL

-1H-whed
| (A). ¥ 23g B THAe 22ml = XS FERGOMDEFRAEZRT
B 15 94F. o 17Tml TEALBTER, WidamsHddh 1.5 b, KX
B, HARSWBE TR AR G, AR F/TE (9730
F) 19g & & B4R 2-T A -5-F 20wk -3-BF,

(B)- /£ 0°CF, & 28.7ml £7K N,N-= F 2 F Bt o £ % 3bm A 80.7ml
BB, REMA 15.6g2-TA-5-FE2H- et 3-85. ¥ RAMESCA
FIRETHEE 1 6, £ 0CTFHA 700ml K, KGR 350ml TEFEER
AR, FAHGERR A BT IR, SRFELFE 93g HERKR 5
F-1-TA3-F A 1H-wtek4-F 8, HRoCit—FLbibBp-T4A.

(C). ¥ 9.2¢ 5-8-1-TA-3-FA-1H-wtre4-F i, 14.3g3,5-—REAR
Brfe 11.8g B BRATAE LK N,N-= F 2 F 8t8:(40mi) F 69 24840 £ 100 C AR,
T 18 . AAKQ00mI), HRAHA 100m —RKFRER=
K., SHHEBGRA AR TR $TRAKL. KA BELIREARE
AL, | — 8. F 55 B (bp 40-60 C)ZALAFE] 12.2g 18 & B4R 5-3,5-
—f-EAE)-TEA3-F A IH-sbe 4-F B, S #ES) mz 356
[M+CH;CN+H]".

D). ¥ Llg 5-3,5-=RK-FHAE)1-TE-3-F X-1H-wtre 4-F B4
0.53g MESRNELKFEQSm) T HRAMEEZEASIIA TR 154
. JAK25mI), BA4 A 20ml LEEER= K, oIt IR B
T3 AR E. BERAWE TR AN G, A LBTE/E®
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8% (bp 40-60°C) (1:3)ZeAi4F2] 902mg & & K& [5-3,5-—R-FHE)-1-T
3R IH-wtbed-4-K]-FEE. JA#ES) m/z317 [M+H]".

(E). ¥ 460mg [5-(3,5-—F-FAi)-1-TK-3-F X-1H-b4-K]-F
B%. 481mg WiE{LgiA 380mg Z XA BA —RFTRQOm) T RAHEE
BFHAE 24 S, REOEN. BB PiE bk Ak Ebsik, ATRT
BS /% Bk (bp 40-60C) (1:4)ZBLFE] 392mg KK EHRE 4R TE
5-35-—f-XAE)1l-T A 3-FA-1H-wek ., T #ES) miz 317
| [M-Br+H,0]".

B bR R E &R 5 AT T e

x5

F#A | LMK & #F MS ES(M+H)"
2-[4-F £-5-(3,5- = K- XA | 427
ﬁ)\gﬁ”’ 2)-3-F Soehed 1K )b

o 4-F A -3-FA5-3-AHE-K | 386
D-'x{@ i )-1- K A 1H-thede

3-4-F X5 F X-2-FXK|366

bﬂ,{@ 2H-vhe-3- 2 - B

2-[5-(3,5- — .- F AL 2 )-1- | 393
Q % F A A3-F A -1H-wbe 4-
) i,cim, g?i\]'%"i
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4-F B A FH-5-3,5-—R-
FRE)-1-FRAI-FE

422

g *aﬂ -1H-wt
N 2-[5-(3,5- = F % - X B |352
52"% )1+ A E-3-F - 1H-1L
A & w42 R ]-R
> 2-[5-(3-R-FK A A)-1-F+ & | 359
5:3-5“"’ A 3-FE-IH-w4- X F
:.cius E]-"&-'ﬁ
25 Q 2-[5-(3,5- — .- F AL X )-1- | 409
o % F R E-3-F A-1H-v4-
O | gvasws
Q«a 3- |, -5-[5-(3,5- — £ - X 5L | 443
o é}(% A)-1- R E-3-F E-1H-wk
a)@\s e 42K F K]
26 ) 0 1-[5-(3,5- — .- F AL X )-1- | 409
é " F R XE-3-F A 1H-wd 4
i A F A -1H-#-72-2-F8
: 3-[5-(3,5- — #.- E ALK )-1- | 379
b\ﬁ{* AE-3-FA-1H-wbE4- X
“ rscj‘ ?El'%‘i
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¢ 3-[5-3,5- = #.- ALK )-1- | 379
5\ “ | BREIF A TH- k4
S G A PR 3H-H-4-B
27 O\ 4-[5-(3,5- — ®.- X B X )-1- [ 423
ot FAX-3-FE-1H-w 4-
Qif ETELTEHR
N\Q— 3-@-FE5FE2-XK 382
) 2H-#he-3- R AR )-F
> 3-[5-3,5- = - XA X )-1- | 393
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