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A BARE C ¥5 & 691s.

66. AAIEZR 48. 58. 60. 62 X 63 #4F ik, HPAARLKEHrEIL
HH.

67. RAIERK 66 845k, HPAEFLHHAHA.

68. AIARAZRFHE—F T &, XFAEXT. X ITRX I #94L
AmEREF . REHEN . AFH . LEFEH. REHN. @EHEEH R
BB H] ) R L i R AR AR .

69. RA|ER 68 47k, AP ATAKN T RA I 9o PR A E L TR
H—Fr RS AR R RARZEA : PTK 414, FBFE A. CTLA4-Ig.
#% f - ICAM-3. $#-IL-2 %4k, $#-CD45RB. #.-CD2. #.-CD3. 3-CD4.
#-CD80. #-CD86 A= % FHAk OKT3 #4934k, CVT-313. FLBF CD40
5 op39 Z A AR ZAE A 6455 A . & CD40 #= gp39 A 8y #:4% 4 . NF-xB
eI FIR . FGRFEA . KB, 2445, FKS506. 48 8k"Dok
B8 A A1 35 . TNF-a 374 F) . 3-TNF FAK R TE M TNF %4k, TNFa.
TRAIL. HDAC # %/ . #5| Efe i R eI 8 6415 T H - FRBHW
FH . EIREEEWHA . FREE. RRAKRR. FALEE-2 WHH.
RABE. W4h. F40. MER. XTREEE. FoE£. K484 &
Fakeb. FRoTEL. 22T E C. BWE 743, AEER. S-RAER.
6-3R% . TEMK. FUERE. RadE. AT, BBURRIAE.
BRAF. 2FL. KEB. KEWHR. FRESR. REREE. KEBFE.

14
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REAKEBRIAITEY.

70. FEENEOHRBHEXARESLT, LOESEAARENTGR
BRf AL M RIE T EORBARRENIRA B —ROEN. Baush
LEE-ENERIEEWI LS

15
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Y%A CDK #W4lH . ATHFEE. REFRFRALY
RFR-FRNLSY

CR-3

AwHERT 2006 %12 A 22 BRI F 554 60/871,471 4 4 H ¢
WHRAR, RERIABARALRIAESLE,

31306 T A G FREILF RB KX B T 2b 5 & A4 X ey 8o 3L
P B o-TFHLEMYEFNTHR. CERIEZMEANEH—XESZHE
REGEEE,

& QBBGH B — RALEM LAAXGE, LAXEHNBRANEHET
331t 42 (Hardie, G.# Hanks, S. The Protein Kinase Facts Book, I # II,
Academic Press, San Diego, Calif.: 1995). &-FE/é)s it shed
PR, ¥OAAZGHEBEHLARGALRR#LRR, LA RECS
FAUEG 250-300 N~ RABAEAEE MR, X 20 B8R T ARSE © 1 BEBRAL 69 R A
BleZ b -B2B. TO-LAB/FREK. BAF)SREN K%, &2
AR TEFTHEXLERBEATHE A E QAT AR L o
Hanks, S.K., Hunter, T., FASEB J. 1995, 9, 576-596; Knighton A,
Science 1991, 253, 407-414; Hiles F A, Cell 1992, 70, 419-429; Kunz
FA, Cell 1993, 73, 585-596; Garcia-Bustos ¥ A, EMBO J. 1994, 13,
2352-2361).

RS EAEE LEEORB-NFHFHBLGATHRRET AKX, X
EBERROCEERRT AL RAMER. EMER. TR, KRiEER,
BRRFAFEEMER. BE. ChEEAR. RARLFER. MARE
A, REMERFPEERXARK. Bk, HFREHSAHNRAEKNE
GBI FA, EHPWLFFLEAETXESS.

16
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e B & QAR ML BB (CDK) AW R — K A Bt AR 5 6 58,
B F oY OLEE ) —MEKCDK A FRT (@RAHEZO LA, @
JRAATH— R EETRF OMOEm0RHEES ACDKI-EMA cdc2
# CDK2). @l #% 4@ B1-B3(CDK1)# /e B &4 D1-D3(CDK2.
CDK4. CDK5. CDK6). @4/t #%&E E(CDK2). X & F A4+ oy —
NS L mIoR BN R. sh, CDK 7. 842 9 RS RNAY.

CDK #)EHAE8FE7 X i Lk G eyudn o fEd ML e
MG AR . B LRSS CDK ALAY B FHAR KA
KAFEWARX, KA CDK #HHATHREH ANRRBEAN. 95, T4
SRR S @it F mioE SN Bl emit A E& 4 A/ICDK2 &
ERTEHARRAY, TRFXSEZAFTAKG OSSP mnt Kirs
WMIERB G — BB LT HFRNH BB . REWHBRAHMEX CDK 5
Bl oo bt JE 5 5L R A AR, 122474 RNA R4E8-A% &) CDK & 5 5%
JEE N IEGEAAK.,

L2 2T CDK S5 @At Rfomie X, A REHEXEER
& FF Mg A £ (A L4 4= Malumbres #= Barbacid, Nat. Rev. Cancer
2001, 1:222). B2 87, @RANRZOIRMMEREGHFEENREY F
T AR B ¥ K & (Sherr C. J., Science 1996, 274: 1672-1677). &4
B, ANBAEAETFTSLH CDK T A XL ATEAFHI T X
(Cordon-Cardo C., Am. J. Patl/701. 1995; 147: 545-560; Karp J. E. %=
Broder S., Nat. Med. 1995; 1: 309-320; Hall M. A, Adv. Cancer Res.
1996; 68: 67-108).

RARAEH CDK 8% G 3rF 7o pl6 F= p27 5122/ 5% 4000 2 #94k 4k
4 K% (Kamb A., Curr. Top. Microbiol. Immunol. 1998; 227: 139-148).

CDK 7 #¢ 9 -5 fEdk F AL I Fosb A P A2 £ 424 Al (B L4 %= Peterlin
#2 Price. Cell 23: 297-305, 2006, Shapiro. J. Clin. Oncol. 24: 1770-83,
2006;). CDK9 ##p 4| it TRARATE A Mcdl HHZRE5ERES
i 3 B BF 8 40 B0 SR AL M SIS T A % (Chao, S.-H.%F A J. Biol. Chem.

17
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2000;275:28345-28348 ; Chao, S.-H.% A J. Biol. Chem. 2001; 276:
31793-31799; Lam ¥ A Genome Biology 2: 0041.1-11, 2001; Chen ¥ A
Blood 2005; 106: 2513; MacCallum F A Cancer Res. 2005; 65: 5399; #Fa
Alvi A Blood 2005; 105: 4484). £ EARBE @ T, @il T CDK9 &M
R FZIH S MR AH CDK. #lde CDK1 #= 2 H#F4|HhE, S 5L
M 49 fL ST (Cai, D.-P., Cancer Res 2006, 66:9270). i# it CDK9 & CDK7
HEFIHTRERM T EALAF RAY mRNA HHIHGFB LR
b EAGBENRIGEN, bEERKCHEBTHEEEREE DI, —%i# R
B -F4e Myc #= NF-kB it HMibE & CDK9 2| ed 2shF, BARMTFiX
BRE5HFEELEN BT 43T CDK9 #7452 .

D -F CDK #HIF T A T 897 S o f i 4o B IR F Ao B W A AR
Ao by 6 ACIETAPT R G St do B R . 4R HR R 6 AR Bl 4 41
HEE TR BIFH AR DE R RZE QT TR I E B A,
B, =& CDK2 #4I# CVT-313(Ki=95nM)4# 1% X K37 1 BEA &, 84 374
XF 80%.

CDK ##I# T Al T4 7 & % & $ % (infectious agent) 3| & 4%
7, QHERLE. REFHHFAE K& HER R(Plasmodium falciparum)F=
DNA 5 RNA #-&. #lde, 2008 #E QR BBt £ 4 A R FHSV)
Bk Z 5 o 7 & FH) - 0L F #9(Schang L. MLF A, J. Virol. 1998; 72: 5626)
HHE% CDK Fl AW ABF v ESEA.

Rit, COKY@RAHEES T Ateeiwsls HIV LR NG A £,
B d CDK £ FHEXASLAENE CDK #HHANAFMEFELE
(Sausville, E. A. Trends Molec. Med. 2002, 8, S32-S37).

CDK 8P Hamen e XEFIEFER, B CDK W4 H12it s
HAER b K I 690K B (Rossi, A.G.FA Nature Med. 2006, 12:1056). H i,
6.3 CDKO #7417 89 CDK #7417 T AVE# X 5. |

M CDK #WHATH FRESF O H RERREAY R, RMX
MR- KRR K F K A AAE A R A B R AL T ) B %

18
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KEMRB RN HTHAFHIR, EXAXF XL S, @i L& CDK
FHIAEE ple ¥IRAFET AR EWH T XA, CDK 4 H 2t
PTG H A RERA Y, LIRE RGERAEA AR B 3%
), BOEEX. X EfRE.

¥ & CDK #4|HARE €M FIEF R 000 mhe 8 Fit A2 69 gk
7y # =T P VEALZ &P H] (Chen, ¥ A J. Natl. Cancer Institute, 2000; 92:
1999-2008). e Al sfe A AR CDK #41H & & & 4 #4704
7, TRVEFELFARXGSIEA. £BM CDK #4157 &4ERKP E
FHHELAR S meHEER .

B, sFL%EEG#HM CDK1I. CDK2. CDK3. CDK4. CDKS5.
CDK6. CDK7. CDKS8 #= CDK9 AR R84 M ALBRKE K.

K BAMLE
BRE BT R QBB RARENGF LT TR, RERTH TSR
AT REERE. 8. SBEXF HIV 8 —F R 3 FERend .
s, F R A RSLRANIE YA T & G B4 CDK1. CDK2. CDK3.
CDK4. CDK5. CDK6. CDK7. CDKS8 #= CDK9 & H4A4-647E M ey ik,
—7 @, AXARB/T XIS HAAHF ETHELHE., sk, 54
FHVK. REFMIK. ZEFMIK, alaxgmwwﬁ AR

@
F—FE, KAEARBT XN H AR HF LT 8. shurik,
SARFMAR. REFAIR. ZRFAMIK, FEATBRARRIN Y dedk:

19



200780047634. 0 o E5/94m

(1)
BF—FE, REPRBAT X I oo BEEHF LTRSS, stk
K, ZRFMAR, ZEFBIKR. ZEFHIKR, JEATBAR RSN 24K
R1

(111)

E—AE®RFTEY, KEALSYHHLEH R A R BRK CHLLY

F—7%E, REAARSTAY. AR OB ERGF %, £
CIFER TR L KL RS YERE., E—ANEATETY, TEEG RS
it ) CDK1. CDK2. CDK3. CDK4. CDK5. CDK6. CDK7. CDKS #=
CDK9 S EATRA ., EF—ANERFET, FTRAEOELH CDKI.
CDK2 #» CDK9 R AMEATL84 . EX—AEHFEP, AT HRBEL S
JEFMF. EA—ARRFTEFY, TATOUBIEFTILDHP.

H—FE, ARLARBRTEARORBMRREN T %, LOENA
FEENLREARBF ETRELZEHARARAW LS 5T TEE QM
BEAR K A E—AEHRFE T, FEZ G #BE § CDK1.CDK2.CDK3.
CDK4. CDK5. CDK6. CDK7. CDKS #= CDKO9.

20
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E—ANERFTEF, TRATORBAAXREDRE. EX—ANEHF
¥, FrdEmd QBME. LFR. SURE. 8. FEE. 208,
M. B, R, REARGRE. E0R4E. DERLEEER. FME.
SRR, WHRE. TR, TR, JalE. HERARE. SHLiWHE
Fo IR AR .

E—ANEHRFTEY, MERQRBIEXAEHKE. EF—AFHkF
EF, FIRAXRESXARNEELT R, BRAE. 1BBRA. BRALETHE.
ZR ML, BFIRER, REXERBEBSHIEFA X.

BERANERFEY, HEARORBHLREYRERE. E—AF
AFEY, FRBRERRE HIV RF. ALLKRKBRE. ASRE. BER
#. EB A&, M AEIRAEFAAX,

EX—ANEAFTEY, FEAEGQRBIAXRENSBEX,

F—FE, FEARBTEARENGFT &, FOEFA TR RS
HABFETESEHRLPREOWAELTBE. E—ANFTHTET,
Frid it AR, AHE. JURE. BB, JIRE. &0, WE.
. BE. REAGRE. B0 RA%E. BDERLEREERE. FHE. PEE.
MR, G, TR, I mRME. HERAB. &0 LR BRIRE,

H—FE, REAPARBTERFXENFT X, LT EEHLRE
EAHF ETHZT TGS HUEILE T X8, L Pkt dhRLmik
ol E—ANEHRGEY, FFEAXEERRERAT R, BAE. 1 BBE
. BRABEERE. SAEEL, FIREL REXEFZETHHEN
FA %,

F—F &, REARB/TEFCRIEXGFT %, ROENAEE2NS
RAERAHF LTRSS EFHNSDABIET SBERRX, LR H
RE ALY,

F—FE, REARBRTEARFRLN T, LOENAEEN S
EERABFETES OO DUELT RERLE, LPARLOSH
ARRPASY, E—AFHRFEFR, FFEAREREDE HIV #&E. ALER

21
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B AARE. ERE. EBRE. RN FHEIRBERE,

BE—ANERFEP, REPRASWTEFAZEE AR, £5
—NREFTEY, AR AHA.

F—F &, REPSHERRXA . REEN . FH. LEFHF .
AN @IEMN R H M XA LR W RARG A . E—AFHEF
Y, RS HRLE L TRG—FHREMNE N RARLEA: PTK 74
#. RFIFHE A. CTLA4-Ig. it A A-ICAM-3. #-IL-2 %4k, #-CD45RB.
#-CD2. #-CD3. #-CD4. #-CD80. #-CD86 F= HEH AR OKT3 &
AR, CVT-313. FALET CD40 &5 gp39 X A48 Z4E A e47& M . & CD40 #=
gp39 MK REA-E G . NF-kB e HiH] . E G KA. LB, 4
A4, FK506. X5 BrBi-Dok LB, Mmiedis. TNF-o #4|#]. #A-TNF
FARTIEMN TNF /A&, FMEE. RS, KALSEH-2 HHH. ¥
HEE. N4h. F4h. MEE. ZTER4EFE. FaFE. R4, AT
o, FETER. 28T F C. HHF 743. AIEE X (porfiromycin). 5-
RIEE ., 6-F%% . THMERK. FERE. BRaEE. REAT. R
RitBE. BRAF. 2. KER. KAFR. FREAR. RREE.
kAT . REKEBRILITLEY.

B—AE, RAARB/THORGTFORBAAXRELT, Laks
1% A BE N E G BRI b T R G B X R BLIE 5 —
ROFH. ZOREATEX TR 448,

K AH#E
FERTBRAALY . L ERBRATEY, @R, ATH%
AEORBMXREGSHELSY. FAEALTEMEH CDKI. CDK2.
CDK3. CDK4. CDK5. CDK6. CDK7. CDKS$ #= CDK9 A J}414-¢8
PHREGERLASHIA LAY, REALY RS RLALSHRILEH
WL B AN EWF @) RO UBEEE. XEEFT. R REERE.
R, SBEXFRERE(GE HIV REHXGARE) P G—F R $#5

22
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REGEETT R T ik,
—F &, AXARBTRET XN INEHAABZETHELHE ., 2
BRAK. SRR, 2esb Rk, R FAMK. Rt BAR RS sk
R‘I

@
EPmAZORL nRORT AL AL AR A'SHEINS C. CH)
AN; RVR.R.RLURL.RLVR.RAEREABIBLEHAR. HE.
BAR &) RABAR A UK . A RABRAKN Crap-Br . BRARH R AIRAH
Crao- 3R E AR . BRAAG RAR TR F B A B AR Ca-3R50 5 K
ZR AR THINS O]
HA R’ fo RY BT —RM R T R LM 655K
N
;‘;\/—<R )X;
AP xA£0. 12, ERYHEAA. HF. RAHIARKGRL. RA
8 A RIAE Crebih . BRM AR Cr e REA . BRI AT
8 5 BB A) RABRA Cy-ZRbe
A R A= R P B AT I A THESAKTH AT ARL
LR CH, & CH,CH, £ H, A& R Fe R® F 95— AT IR A FHML
BAOVUE T ARSSARALARY CH, 3 CH,CH, 25, AP ARL
FUERT BB R. & L A R ARG BE . B IR Cpe-
A BARHRKRBNRY Crett Bk, BRI AR FE IR 6 X,
ABAM Cor AR KK S K. |
AXIH—ALEFTEF, R*AK. (CHy)i20CH; R(CH,)32NH,, 3

23
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¥ Ak CH, A B 7T %% 5 34 N(H). N(CH5). O & C(O)E ¥ —k X % k.
EXIHF—ANERFTEFY, L Coptife Cp R Catiiid
CoRBE, EXNIHF—ANERFTEF, RA.RFRFIHES—AFF
H.

EXIHZ—AERFTEF, m20, A*HCERLAHN. EXITHX
—ANERFEF, AACA ' INEnRO ERXRIHEF—ANEZHAFTES,
mAFnZ0, A'HCHAFA'HN, EXITHF—AL®FTEF, Al
A’AN, EXNTHA—AEETEF, n£0, A'HC, BAFAHN.

AXITHH—ANRAEFTETF, Rt &f Ceuk; ROk AIRAHF
EFBARH Colid; RER'SABINE AR, BF. C et Cu-
RA. BRARMHRRBARAHRE. BARH R AR FE IR R AR
KRB Car-TRBE;

R AR, &M C 5k B

R'. Rf RO& A iiik f e Ce-tiik; RE R F RET—R
T BT iR 4 #6955 UK.

N o

;g\/ x.
EFx£0. 1R2, BR"HALK. BE. BRAHIARKRGRE. RA
8RR Cr-Buih . BRARM RKRIBRARY Cre it BE A IR 8 R AR,
9 C3-7-37:)kf6£1;

A& R R PHHHF AN THERIIBEFTHIESUKTHASALRL
FAHRE CH, R CH,CH, £ B, 4 R A R® P §H— /N Ti 3 3b i FH0
BAOAKTHRSARLAIIRY CH, & CH,CH, £ 8, £ ¥R xtit
FUIRTT AR AR S B & IR RABA A R AR AR Cue-
A AR RABRKY CretRBA. B R AIK A F X I R,
R Co - EBRKR—KR S K.

EXITHF—AERFEF, RAH. EXIHF-ATHFTEF,
R*AFE, BRI PBRAKGIARKGIE. A, B, Ak, KL

24
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FE, 2K, AL TEARARLTFRFBRA—ARS A, EXIHX—A
REFEY, RRAFRFEL., Xifoked, XAEek | ok F XKL, FFAX
BAATHRIMMKDE. AE. B2E. . RROXARKGRE. &.
BE. RER. AR ABRMKGBE. RAGRRRKGA. BRAH R AKIR
R FRBEAE . BAR ) AT 0 R A A KRR R TRR—K
X3 K.

EXITHH—ANERFEFP, R RBERFHEV—ATH H.

AREAGNF—AFEF, KT aX Mo HERNF ETRLE,
SFBRAR, SLARFMAR, eI FAIR. ZEFHK,. BRI AL

R

)

EFymR20oR1; R R R.RLUR.RLUR. RFERAL RS
Wik B . BE. BRARHIABRKGRE. RAHIARBRNKY Cry-bii.
BB BRI E) Crao-BE R BRAR A BRI 4 25 B A BRAX A AR TRAR,
8 Ci- 3R RE RPTUH O

A R o R BT —RY R T RLEMH XA

N oo
?\/‘{R )X_

EPxR£0. 182, ERZHALK. HF. REHRARKGRE, RK
G ERRRE Cr il AR IARRE Cpo R BEF TR HARK,
] C3-7-%%§5; |

& R RYPGHF AN TRIIBEFHLBESUKTFHASALRL
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FUFH CH, 3 CH,CH, 3 H, 3% R’ Ao R® 695 — AT 5 ik T 40k
BEUETFHARSARLAKRY CH, R CH,CH, £H, ¥ Frdxait
AHRTH ZME. B R RABK G RE KR ABRKE Ce-
A BRAMYRARAL C - EBE. BRARHIARNKY FEFBRE R
RIS Cor- SRR AR —KK S K.

EX I G—AR®FEF, R*AHEA. (CHYs.20CH; 3(CH,)s2NH;,
K9 ATk CH, A B T 2% 3 34k N(H). N(CHs). O & C(O)R B —k X E k.
EXI 8 H—AEFTEF, PFif Cia-$eikFe Clp- BN C - iAo
CiotE R, EXNHHB-ANEHRFET, RO RFRPFHES—AXK
A H, AXNITHX—AE#EFEP, m £ 0; Ri&fEM C-5i; R
% A BRREG T EFRRY C B RAFAREARILAR. HE.
Cretti. Creftfa. BRHIARBRARGRE. RARGRABRNNFL
FaBAAK A R AR G-, R AA. HEH Cre-%ti; H R,
RFREHEIEAN. BF. Cetd. CLeR ALK R AT
R RE.

EXNHF—AERAETRF, RAFTE, IS I R ARK
sk, #2A. B, AR, 8. BRAHIARKGFE. &K, BRaF
AARBRELTRFRA—AXES K.

XM EAR—AREFTEFY, RAFNEE, Kok, Ko,
Gl KK, MAXERATHRIRERE. AL BE. . BRRYXK
RBARGRA. B, B, R, BRAHIRBAGBE. A AR,
A, B R ARBA GG ARBAE. BAK ) AR BRARA FE R A BRR G R A
BRARMGEEBRK KRS AR, EX T HX—ATHFTEF, RRikH C.
P Cre LRI BRAR 0Y H AT A R

AR EF-AEXRFTEY, mR0; R&EASS Ceotd; R
FobeRedt . Rifoked, RHFUEek, wgleb RFE, ATAKE X BT S Wik
B BE. AR, X BRAMHIABKGRE. B, B, KR8, RAY
RABAARG B, AR AR, B IR A RBAE . B,
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0 R ARG KR RA ARG IR RILBRK—KREEZ K; R = R
LhRIHEAR. BFE. Ceii. CeBE. BRAH AKX E
A B RAIRARY F R BRREG AR C-3RE; ROA R A
H; BERFR* &Ik f & Cie- A CLe- B A,
EANHHF—ANERFET, REARDE. AE. 22X, . &.
BE . B SRR A BRH SARK A 23R, SO,R)SH NRP)R"
Fo (CH)LNRHR” MR F A, R LA Co-BE. CeoRER A
NRR®; ER'#%EHEF NRHRY; L% RY# A H. CettEf NH,;
£9 RUA RPE A5k A HF(Cs5K).G, ¥ Gt f H.
COOH. NH,. N(H)C(0)C 3. N(C1s HE)C(O)Crs FEE . NH)C,g
Bt . OH. OC(O)Cis3tik. Co-Tbndk. XX BARMEL. C(0)OC,-C,-
BE. CO)Crs BE-COOH. C(O)C;-Co-ttE. CO)-FA. "Bk, =k
ket BR . BRARAG RRIRA G IR, wbed, b, FEek | Kok B
EEeg | =wd | wged, ey ek, whek. REMKRTE.
AXNMHF—ANREFTETY, R AHBRRAGIRRAK KL, Eek =
, EXNHE-AZAFEY, m20; R\ AL RibaBmE. AL,
oK B B S B A R BRAR B9 KA BRAR M AR A 23K, SO,(RY)
H NRMHR” F2(CHp), {NRHRPBRA#FH4; Rf R & {15 ibik f &
HE. Coebtl. Ceii, BAHIARKGERE. RAHIARK
8 5 XA B IABRNKY G- %, R&EAR. & CH; AR #
REARIMEHE. BF. BRHIAABRKHRL. C i f Cie
SEA RAS; £+ REAH H. C e H NH,; £F RUFRPE-5
335 3k ) H #2(Cre 562)0.G> £+ Gi£  H.COOH.NH,.N(H)C(0)C,4
BrE. N(CiBE)C(0)Crs 3k, NH)Cr B2 OH. OC(0)Csbt .
Car-SRbe . A BARHF L. C(0)OC-Ce-1 . C(0)C s X EA-COOH.
C(O)C-Co-3 5. CO)-F . "LopksX,. ko farthel it-2-57,
AXNMEH—AKEFZEY, mA0; R'ASK; RREABAE. AA.
A, . B, B, BRAHRARKEGERE., BAGRARBRA L K,
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SO,(R'"™). NR®)R" R (CH,) NRHRPBAXHF£; RPicfH%. CH,.
CH,CH;. OCH; #nB AR 69 X AR08 R AS. B§%. CH;. OCH;.
N(H)(CH,);NH; « N(H)(CH,);N(H)C(O)CH; «  N(CH3)(CH,);N(H)CH; .
N(CH;)(CH,);N(CH5)C(0O)CH;. N(H)(CH,);0H. N(H)(CH,);0C(O)CHs,.
N(H)(CH,);N(H)-Ph-CH,NH, . N(H)(CH,);N(H)-Ph-CH,N(H)C(O)CH; .
N(H)(CH,);CO,H. N(H)CH,Ph. N(H)(CH,);OCH;. N(H)(CH,);-"t"%-%%-2-
B . N(H)(CH,);-N-"%skA. N(H)(CH,):-%k*. N(H)(CH,);-N(H)CHs;

R A S KA CH;; AR FREAMIHAEHR. HE. K
KABARHBE. Ceoi P CLe-tEE; RRAS; P R4 H. Cie-
A NHy,; P RPFREPZ At i HF(CsKR).G, £¥ G
#% §) H. COOH. NH,. N(H)C(O)Cs%tE . N(Cis3E)C(0)C e oA .
NH)Cis 5. OH. OC(O)Cibtik. Cor-Fbtik. FE. RAHEL.
C(0)OC;-Ce-$elk . C(O)C e HE-COOH. C(O)C-CotE. CO)-F 4.
ok, Kok faekek 5r-2-5R.

EXUGH—AE#EF5EY, RRi2 A TE: CH;. CH,CH;. OCH;.
OCH,CH; . O(CH,);NH, . O(CH,);N(H)C(O)CH; . N(H)(CH,);0H .
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EXERAEFTEY, RAPLSHH—FTRAEHZTOHBERATH, &
HAERFRTiL ) FLAMHEEOEBE: abl. ATK. Ber-abl. Blk. Brk. Btk.
c-fms. e-kit. c-met. c-src. CDK. cRafl. CSFIR. CSK. EGFR. ErbB2.
ErbB3. ErbB4. ERK. Fak. fes. FGFRI. FGFR2. FGFR3. FGFR4.
FGFRS. Fgr. FLK-4. flt-1. Fps. Frk. Fyn. GSK. Gst-FIkl. Hck.
Her-2. Her-4. IGF-IR. INS-R. Jak. JNK. KDR. Lck. Lyn. MEK.
p38. panHER. PDGFR. PLK. PKC. PYK2. Raf. Rho. ros. SRC.
TRK. TYK2. UL97. VEGFR. Yes. Zap70. Aurora-A. GSK3-a. HIPK1.
HIPK2. HIP3. IRAK1. JNK1. JNK2. JNK3. TRKB. CAMKII. CKI1.
CK2. RAF. GSK3p. MAPK1. MKK4. MKK7. MST2. NEK2. AAKI1.
PKCa. PKD. RIPK2 #+ ROCK-II.

ERZGERFTEY, TEZTAHELA CDKI. CDK2. CDK3.
CDK4. CDK5. CDK6. CDK7. CDKS8 #= CDK9 R HAFATLA4A-, FoltfT
A CDK, VABRAEATIE RAREZ 6 CDK. EHANK LG ZAFTEY, A
X% & $ Bt § CDK1. CDK2 # CDK9.

ERARNERTEY, B4 CDK 44 €3 CDK4 # CDKY;
CDK1. CDK2 # CDK9; CDK9 # CDK?7; CDK9 # CDK1; CDK9 #o
CDK2; CDK4. CDK6 # CDK9; CDK1. CDK2. CDK3. CDK4. CDK6
F= CDKO.

ERMERFTEY, RERKSHATAREBORBRLARE. X
AT R R3E & G B X R 0.3 5 & 4 #8de CDKs. #]4= CDK1.
CDK2 #v/2 CDK9 #7& WAR X t) R EFREFl Ik ARE). &G 40
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X AEGERSEES OLIEFFTHREE(OQIEEQREHLRE). RE
B, AARE. AFRRERAFFEEMRAE.

B G- X AR RIS R F QI ENRR, eREAL. b
FREMERD. ABARK. BE. RER. SHRBFRILAALN T
FmeIE. Mg, XX BFIREX. BEXE, A2EHAE
WERREBRA. ABRRERELHARE. BOUBHAXELARLOES R
FTaREEAMXG AR, QHEERRTIRE. FER. THE. WHR
B, FAE. RERE. FR. ABE. HE. TR, &85, BRE. T
REE. PRdE. SEFBOE)E. BE. £&. v, B8, %
B LM-A k. Kk, LhE. BRvBA2 2458, RERS0E.
BRAFZ MRS . ALK B (keratoacanthoma). R EHB. K@E. %
. BRE. MR, MRAE. JRIAME(follicular carcinoma). K9LE. FLk
RE. BB, RX5B. ABE. BBE. FFE. B&. THAREE.
HREHAER. EdLE. LXK (hairy cel) B A d ok,

EOBBARXEEGH MRS IR, KEHFERNEDR
G, THAEANEDRGNE. OARBEMNBE. PR E+HZZ
G, BEME. HBRMIOHE. %% (teratocarcinoma). FRE. £ &
M- B A (xenoderoma pigmentosum). keratoctanthoma. FKARIE K E
Faf KB R,

FOUBHAXARECESRENBEATHLGER, CIHARRF
B RERE. BARARERFEEMRFIE.

EO- AR AEGIERSI M RPOEATEHESNARERSL, £
PR RFRAREOCIEERRT HIV. ASLARBRE. AERE. ERFH5.
EB %, #3MHEFRHE.

&G -3 BEAR X R D AE PRI M R B LI BT A R A, BY-
WBEAR K A AE 0 JF R AL 5K 4138 Q.38 5 ShAk B AR AL AR X 84 o B 7 AL
¥, REhERESBRERTTABRAL.

B - B AR X R 6 A AR PR M R ) L35 5 R S e R AR K 8 AR
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i, 03T, A, REFDGWF AL KB MHER K DNA 5 RNA ##,
ER—AERFETY, REPRSYiE—F RIEH G B84 CDKs.
#l4e CDK1. CDK2 Fo/3, CDK9 #4846 AN A, AXEEhFEF, K
KRR TEEGBEARX KR, Fo/ XA —FF RS EG R
FHH ., THRLNE, AETUAEFHEQRBH—FREFE TR %

REAA R IR I E QRM MBI F] . RS,
st CDK4/4008 8 #1%& @ D1 F 4% 6437 4] FLBT Rb/H 4 E2F B4t 5%eg
1, BSLMIEEL E2F 698, R4 FLBT E2F R #M DNA 46 %, X R
AHE G aRAPEHEGER. %3k, 2R T CDK4 BRZBLAH M
AL A ERR A, B, W6 CDKs A4 EHAGREHW LA
HBGGT AR,

s, AR A K TS A Kk ek TR TH F kg Tk
3+ CDKY/40 0.5 1% & T1(PTEF-b)iE & & B #0942 49387% . CDK9
34| T B L 47 4) NF-kB ff& 403t TNFo 3 TRAIL &80, KT
B myc AR B AGK R LW A0 E A K. CDKO 47 #1387 1% st &
B FHALST . HDAC #7 4 X A T8 5 4 3 6407 8,

B, AZANSHTERRAATEGNSEA, XA TER SRR
49 . IE T Rt F A g A T ) ko 40 0 B B4 4] . DNA RAE HR/45 A2 5
3w HEa. ALANSHFENR-RATEGHRATIRFF 5
ok £ 05T AT H At 48 F R T ) ke 40 B0 B R 4] . DNA RE Rt 43
SR i ikk O

REANA W 55T A  DNA 4R F LA X At 4050 ) S PR3 ) 424
TARA KA. REPISWHIETH BA FatZiLsT e,

AKXROIERE. KE. CRRXA HIV &R AR ERE G 840 £
AL — PR S TR G5, RS RBHAAL AL RT FriELa-Hit
ATEAEFEAGBRPHRTEHEGFT . RRLPCRUETAKLFELA
FRNER R G KRR, i, XE. SEREXf HIV B$.
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BEEEEZRFEY, AEXARBTEERLRNSDHEHELY.
BAARHERFT R, RALARBTEERLALAS DAL XN Y
RS ETRZ BRI N hhiadd. EXBTAEFTEF, KL
B L364E h #T R4 AR KL AH.

BE—ANERTEY, REANROCEFTOERGTORBAIREST. AT
RFPCLENEROELSEARTKENRLALSHA THRAA ZHHA
F—RORGRLAILAY.

RERNAHESEHXER B RBIARX A ELRE. KE. OB
e X A= HIV B A 5 H B Bhpabdh b egie A, EEHTHTE Y,
B oS A BFARENRLPERMNE L MEFE ETESH
BAH . Bk, AR, HENF. PRAIANRKE “BEAKE £
TN EBEEIRB L@, BERBERAARFEFLER. LELZAY. A
F R R EQREBEEN. FlerhBORBEERRSTREE. K5, B
e X Fo HIV BT L FEHE.

EHRETEY, RAARBTFHEZORBEERSG T R, EF
R mioSEERLANS MR, ARAYEEFTEY, FFdFk
H— R T TS AR B k535 RO MR E RN AL,

ERMERFET, RLARBTEERLALSYERNER TLT
ZRAENREE. KE. SHERXMR HIV REHHH T 6 AL,

EHEREATEY, RAARBKTHEE5H 7%, LofEmslird
RKERSHA THF L.

ZX

RiE “EF” CEBBIBAEMERRES. RESEABEARGH
IR EY —FER, AXEREFTEY, TELF OEFTFEY RN
KR RBALPAWBIE, ZRBRBRRIL A6 7RG B %
FRARER B LI R E Y —FER, Blde, 65 TIARBER R —F
REAFER I T DRB R,

W REF ASHA, KiE AR BT ORERALATRERASE
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TR —F RS B BORBALREN AR, &R FL7Xs
KA HPASHG AR, bl EFERMTHAR; EEFIERABF
RAXLPARAEHN Tk, SARLARSY. ATFETXEERGEY
FIR; AR THTXERAGREANASY. HF, K676 LE
TALXARGHHRERETRRENARLAZE. XE. SBEXM
HIV B, ABRRBTEROMBEEMNREER., KiF AR $t—Fa
FEALBEHH LT E, LE5BQUBAIESUAETIZEHRIFL,
ABCT S BB T RAE BATRE (tag) RA MBS RN, T AR XA
EA Y EIEN- X TR

RiE “REE” HOEAVARREEMFEEZAY, ENitBiE$
RZRTEAORBEHAALNGER. REIKRE. LREGEHQIEFIL
B, BleA. B, B, G, E. BF. LE PR R KRR
RIEAZY. EXEXAFTEY, HRAZEEIA, b, %, LAE
RRABATHREZRE. X5, SEEXF HIV B F A BKHT 6 £k
RRABREB I EQRBEMRAE)GA., EF—AREFTEF, L
XA H @k,

RiE “EOQREBEAFHASH” . “BARBATH” R “BoOouss
FHEF” RIBAT Fl e FRE L E RO UBEE QLS. T4 R
HHASH G EFCERLANSY, PR FX I ASBIAEE A K&
B #ok C (B R B LT At aturik, SARFMIK, 2%
AR, ZEFMAR ExfuiR, FREFAERRIN I RAK).

I, AR AM T ik QN L RA A R EN AL NE G BB
PHASY, Hlde, BORBAFIEAX I AKX IILESHAREKA. AB
ok C YA H(LEABF ETEZ L fodtatmik, SKRFHK, %
AR, ZEFMIR, dEsTuiR, FREFHIKRIINE K.

RiE “wA” asafBiaLR, AoEA4RAF TR, TA.
AA. TA. RE, TR RE. FA, A RAH). IH#4REAGE
A RTE. ATEF. FREABHRAHLAGEAL. HRE. KTA.
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FERE. TFL). REARKRGTREFREBRKSRE. RiE wmRx”
TR K, Wb, AR “C-Co-lR” , XPxH15Hy S
2-10, RTEFRRLEAGH TR (AERIE). #lde, KR C-Coiuik e
HAERRTFIE A AL, TA, AR RTAPFPRETEAUARNT
A. AE, RECG-HAREACEERIRTHRAL, TRE. KTEPFKE
A, TR, XEREFRREATHRE—FTRA,

Rz A#—F ol A TH—FoEFTRBIEFTH—ANE
MEAE. R ARBRT. E—ANRAFTEY, AR XERAERLE
BER 10 NRES QBB TF Bl dest T EEN C-Cis & TFREH Ci-Cyp)s
B ERR 6 NREY K, R, RENIRRALECNGIREHFEH
4-TANRRTF, BERREREM T EH 5K 6 MK,

mA, AW ETE. A, "L TA. K& TEAHHEE £
BRARMER” fo “BAMRRL” A4, EERRSABRKEEFARRZIHAF
B—ARE MK LG AR ARS, Xy FRIATETR S L.

RiE “BARE” BRBEEABRREIKBESTFH—AREANARTF o0
C. O XN sy, IEBRREATACHERLTEAARALTART.
XEBRET @S BARE. A ARA, A X 8. £
A RABRARE. FEEARE. RELAEARE. FEABALAAAL.
# B8 B8 (carboxylate). BEABE. FEEE, REAEREKEL. RAEL. &
ERABE. —REREARE. A A, AL, B8 KL (phosphate).
8 (phosphonato). RBEE K (phosphinato). RA(CLIERARE. — &%
ARA. FERE, —FEREPREFTERL). BERK(Q#ERLAE
ARE. FABEAREA. RATBREAFEE). BREA. ZREA. A
(sulfhydryl). $tAik. FHIK. AMAKRERES. AABEE (sulfate). A L%
Btik. ARE& X (sulfonato). FARBLE . HABLEA K (sulfonamido). AL, =
RFA. AR, BRA. &30 REAFA. Dok, KB, FA. XA
. RS, KT, hoE. SH-wged, =eb, ROZHFHRR L%k
A A FEEHE.

60



200780047634. 0 oo 1 3E46/941

AEABRRE G FREI S —F R 6L36:% AA T o935 HE&RX
BRI C-Cs). FRBARMREL C-Cp). AKX ML C,-C). AL
% C-Co)s HME (KL C-Co)s AL C,-Co). 3R, BIR. F X (#)
3 XK. FREABEEL). FREABIFL). FEEAREB XL
EBE). FEA LB R K (acetamidoyl). STEFX. I RE. REAE L
FRBEARFAXLBRELR. RFEAREAREFTE. (CRR”)NR'R?
(#14=-NH,)+ (CR’R”)¢sCN (#]42-CN). -NO,. B % (#3=-F. -Cl. -Br X-I).
(CR'R”)osC(B %K) (#130-CF;)s (CR'R”)o;CH(EI %)+ (CR'R”)oCH, (K
£ ) . (CR’R”)(;CONR’R” .  (CR’R”),3(CNH)NR’R”
(CR’R”)438(0)1.NR’R” . (CR’R”)o;CHO . (CR’R”)3;0(CR’R”)o;H
(CR’R”)(.38(0)p;R’(#) #2-SO;H. -OSO3;H). (CR’R”))30(CR’R”)oH( 4]
3#-CH,OCH; #2-OCH3). (CR’R”)i.;S(CR’R”)o3H (#4e-SH #2-SCH3).
(CR’R”));0H (#]32-OH). (CR’R”),;COR’. (CR’R”)q5(BAX # K A IAX,
B EE). (CRR”)5(Cs-Cs R E). (CR’R”)3CO,R’(#] #2-CO,H) &K,
(CR’R”);ORAH, RMEBRRALGRERME, XY RAREHS
FIRE. C-Cs I, CrCsHWA. CrCoARFR, HEABRMKRET
ALEFRE. A RARARE. FEERARE. REABERL.
FERARKEARR. RBME. LASA. RAAEE, REAERE. BAxE
AOREA. SRR, BBUR. ABBRE. A REAGEREARL. =
HARA. FERE, —FEAREPREFTEARL). BRARA(QERL
EEREA. FRAEERE. RATBEMGRL). BREA. BRE. /5. 3L,
A . TR, AAREBRBES. ABES. At . RABLA. BBRA.
AE. ZATE. R X BREA. XA FTHRILFHREIALEES
. EXEFZEFEY, BEFHC=0)TA#—FABHRIFTEL, #
o BESR T VAST AL A L5 (-C=N-OH) £ /h%. AMBBEARAREZR: B
4 FBRAR GRS RS TABHEBIRAR. ORATRE—FRIRA, Hdoil
ERBAREBRNK. “FEE” 5T ARG EAB R L T LEP
FR)).
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RiE “GIHK" QEBAREATROGBRAS G ET LiERE 0 16
Folg AR, [28KF £V —AN4E,

#lde, RiE “HEL> QEIABHEABIWIHL. AHL. TH
ARER. THEA. REX, FHE. 2HEA. RBAS). X881,
FHAERF)ADCRRME. FAFE. RTHE. KERBA. KFH
) REARABEABRRAIHE R ERTHLRRGEHL, K54
WRE—FOFELHER. R ARBRTRERFTRYG—ANRE ARG
WA, AXEEEFTEY, EANIBBMHLEELTRPERA 6AREY
MR TF(Hldr Cr-Cs B L4, C-Cot X 4%). BIM, WA AERLILEH P
TUARA 38AKET, BERREXREMTEA SR 6 NMRRT. RiE
CrCo LIELH 2 E 6N BRRTHEIHR.

Wb, RBEHRCE “RBRAGEHL f “RAHEREL &
#, BHBHREABRRERERETRG—ARE AN L) S48 X 3R
2. XEBRETUGES oA, i, S5, 24, BEAREAL.
FRBAER, REAEREARE. FREFEARE. BEE. BEAEE.
FEAEA REAZA. REABE. RARAZE. —RAREEL. K
MAZA. REL. BEA. BRA. ABEBA. KA. RAGEELR
A SREEARE. FRAERA. —FEREFREEATERE). AR (L
HEREABERE, FEABREARE. RAFTSEAPKRL). BREA. TRE. #
. Bk, Tk, AARKRBKES. AERE. BATHABRE. BEBL. £
ARBA. BBEEA. AA. ZATEA. KA. BRA. XA, mEAFE
RFERRFHRES.

RiE A" QRARE TRHRGRNKG G EM T LERE S Ri6H
fe&Ey, BheK 2y —A=4t,

Blde, R3E “BR” @ EBAREBIRTRE. ARE, THhE,
B, TaRE. FhRE, BRE. BREAF). LARERIORESKE
ARG K, Rz —Faiaizd. [ ARBRERT R —
ARENEEIRE, EXETATETY, AARIBREELTRYESY
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6 NRES BB T(Hlde C-Co BB, Ci-Co ¥ 1 8E). Ki% C-Cs 835
SR 2E 6 MRBRTF R,

oh, RiBRA G4 “RBAHEE” fo “BRARGEE” B2, B4
HBHEEABRKERERETRG—ARSE AR LGSR RERS. AR
RETA G IEA. R, . 25, REAZLRE. FABLE
A REAEREREA. FRAREARA. REME. SARE. FAEX.
RARAHRA. REAHRA. REARERE. JRARERE. RARER.
AR, Bt BBA. ABBA. RA. SAGERLARE. —BE
2E. FERE. —FEREAPREAFTERL). BREARE(QEREAEL
BA, FEEEARE. REATBREAMERE). BRE. ZTRE. L. BRL.
FEA . BARRBRES . ABRES. A TABA. SEA. RABL. 5Bt
wA. AE. ZATFA. RE. BRA. £FE. RAFERFARRLF
HEL

R “B” R “BRE” HEBRATZERATHF. FH5RERE, &0
AATBRE T TR, LTARGM. R, KiE B 3 “fKL7
CHEAFRATENRESTES -8, ERERTHLEY. Flde, &
REFBQHELRRT “REARL” . “FEARL” . “ZFERL . ‘K
AFARR . “MEREFL . “FEARIRE” . “BEKE(alkamino)
A . “BRERT . “BUBER f “KEERR . KB RARA”
At RRETESAMASINRENEAFSH. RiE “ZRERRL”
BHETERRTRETESAAFIGEEANER. KF “FAERL F
“ZFREBR OHAFRETFRETESANAIANFEAHER. K5
“BRFTERRL” . “MAREFTE” R “FEREREL” 2T
EV—ABREFRESAFEGRE. KiE “BRERL HORRLF
RETFHRE. AW EARRE, MARRTLELSTRA.

Rig “BuiE” . “BUBRE” 3 “|REAZRRL OESFRLSTEAR
RARBE R BR TS HARNS. BAAREF O “BRESL R &
RREHKL” , Lo TRAMGRE, %%, FAIBRE, FEER
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RS THEA, FABFEAREBAFFEAREARL, LS TRE
BFERRFTENS, FTRERERESTRESIHRELNHK., RiF L
REERA” . “BHREAREBEL” . BREREABL . “FRREABL .
“SLEABEER” . “REAEEARE . BRABERL fo FEE
ARK” QHARE “Bux” F. BERLOERLEAZRARDHFEL
FEEEAKLARL).

ERLPAGIARERFTETY, KiE B R “|L” 2HX NRHYR
H CLeNRHYR HBRARE, £F R A R L&Akt H-H #—(Cs %
£)0.G, £F G i A H. COOH. NH,. N(H)C(0)Cs 3. N(Cis 5%
F)C(O)Cre k. NH)C st E. OH. OC(O)C . Coq-3Rii . X
A BRAHEK. C(O)OC-Ce-5tE. C(0)Cys HFK-COOH. C(O)C-Cs-
. CO)-FE. "ok, skek, ubelbt-2-8. AL R AKX LK.
el wber, MEel | oRed | RBlEed | e pged | ofFey ekvk | abek 9k

RiF “FR QFXHGEAA, Lo s LERFHER, LT
Q0 ZANMERT, BlheRit. dbeg. sk, Koy, vEed, FoRek | sk
i, Zel, uged, sbek, wBed | FeReb | dbez, obek, wffedrE. bk
5h, RiE “FR” QESAFE, Hl=3R. XK, Flei, Kifele,
FH—vlrek, FeEed, Fifokek, FifEer., B _RAFKE. Sk,
Fodok, BA. ERX. Eo¥(napthridine). "%k, Xifekeh. 2%, XH
kol BLERE% (deazapurine) X F R, XL AFLEMPEALRFHS
AETRAARA “FERER” . “B3R . “FE” R “FELAR” .
FHRIATALE—ANREANFLER I LATEGIRARERAK, Hldt. 5
. BA REA EARARE. FEEAELE. RELABAEL. ¥
SABERA., BB, RARA. RARAEA. FRARABAE 4
B, BABA. AR, ARBUL. BERA. ABMA. X &RE
(BFREARE. ZHRARE. FEAERA., —FEAREPREFTERL).
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AR (LA ARE. FEABEARE. RATBREPRE). BRA.
TRE. X, AL, FAaE. AARRBE. AME. REATHBEL.
AA . RABA. SBAA. A ZATRA. A BRA. XA,
WAF AR FTRRETHTESY. FELTUE EFHR NG IRIRAIRR LA
L IMEATH RS T (Bl oW /R,

ALFTROARE “RFL RREENARTEFTES TARTFHRE
PRI, RFPES—AFREFHRGELA1 244 H 0. NF=S
ERT. ZARSGERAANEFRAOEERRT: vk, »fol, gk
A BB, ke kK FoF=me X, sdhR. B, XK
A Rifekvhih, ok, Aok, vBed sk, Fele X wuRi. ek
A, REA. wse k. Eerk., e K. WSk, WA TRIAANE
X, “RFE” LHEBRAHOLKEESREFTENG N-RAHITEY., £
FEBRERBRKL—AKRZEFRGIFTELERTHELT, HiAEH
RS ANREHFHEARE G LR TIR.

AXERARE “RIK” R “BRHL” EBRRATEA1E4/44%8 O.
Nfe S 6RRTH 5-2 10-LHAREFHRER, BOERFAR., “&
FA” Bb@isid ERAMEFRA, AL A RWaEMS. “LTL”
it —F RH QB ERRTIRT: Fifokeb k| ik, Rtk L.
Fotueed . Rk, RibEe. ForeBed X, e X, ofoki.
rEokdh. wkbal. ked XK. —SWIRA. 9%RA. indolazinyl. "l
FERHkmA. BERA. Fodki. FEu X, Feleb X, Repik | vk
e K wEed k| wBekok, Jpelebok, SR THREA. vk, vk
bed . kB, eTfeks R, ReA K. ok, ESRA. vbeg i, &
sobk . ook . BEokA . wiekvhA ., ek wekfaber R kK -
R, R R R, Ze k. REXRTRE. 14278 E. AR
ZEXA. EA,. RoRE. oR-2-BAA. wbeRSRA. Dok, Aimeki .
ZEFEH ke X —E XK. —AXKFEOE. X T,
k. Rk K. —RRA. —RAEE. R FEeR.
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SRR, —ErRe K, SR A, —Sebe K, —fuoER, =
BT A. —RoeE . SRSkl R A, —RE i —8
R, —REpA. —R A CRR[EFRTEA. B _AEXTEL
A, Ok EFWEEDE, foll N-Bibd. RFERARKQELETIL
ZHHERTFIREH LR TFiAT.

RiF “BR” FESABEAL A (CH;CO)RZE AL MAHRS. K
#F BARMGBR” AL P —AREANER TS A TRAKSGBEE:
Sk, k. BE. A REEERE. FEABARE. RAEELAER
A FEEABARA. RME. REARE. FERE. RAEAKE. &X
BA, RARARA. EARERE. RALKEA. AL, BAmE.
BEEA . RMEE. REA. REA(AEEARE. —REARE. FEARL.
ZFRBEFRETERL). BEARR(AERREERL. FTEAERER
A, BRAFTBREAMFGRL). BREA. BRE. 20E. AL, FHRAE. ARE
BRES. FABREE. LA TABLE. AREBA. RABLA. BBLRE. AL, =
ATEA. KA. BRA. 27E. BAFARFARLFTHRIEL.

RiE “BERR” aFHL PBARSTRANKS. #lde, EREE
FHRARERE. FEEREARE. REATBAFMGRE.

R “RAL” CHEEMNEE TR T HERAIKRBRRGRE. B
Ehpik, REANEACIETEL. CRE. FARK. ARL. TA
AR REE, BETEREIKAR, wRAAL. RROKELYLH0HE
HASER. REATUH P TRAARAK: %A, B, 5F. B4,
SABAER. FEBRERE REEAEELEL. FRAREARE. AR
B, BRABA. FEEA. REARA. RARE. RESKEZEL. —R
ARAZE. maidgd. mEA. BEt. BRMA. AMEA. RA.
RE(BEREAAL . REARE. FEARE  —FEAREPREFTERL).
BARKGHERASERR. FERARE. RATHREAMKE). L.
TRE. FE. AL, FAE. ARARRBEE. MREME. A THABL.
A, RHBE. BBAL. AL ZATEA. RE BRE. XA,
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HEAFE, RFERIARFTHRS. IEFRKGREAG L6 2 RRT
RFERE. —AFERE. ZATARE. RTEAL. —ATFAL. =RFHA
A,

RiE “BA” R “BA” RS HURSERTEBFHRGLEY
FRSALLEFMEEN. 2R RRGFELS G LFQER. 8. BB,
B, BE. BT, R3EF “BAEY” R “BEAFS” HBHAXEXLRA, &
AP mAAMESTHEEAY “RASBL | A TBABEENLELTHEEY
“GEMEBR . AP REAANLESTHEEN “BEHE | HPFit
PreEoTH AL “FEAEL . b, ERAELRYRALY AR
BRIFEMNESTEEFRIGEAA. Hldo, HAECEILRSY, wRER
ARG T RETFRASTHEANE, Fliobl). RAZLEARS, £
bR RERTHRESTELAAEBIoEMHRAY “REATHRE” ). b, K
AEARAERABI M) AR EEAES T LETHI R R ARFAREK
BRI E AL aIEAEN. LI, BRFTRB—FRH—AREA A
ORI, A, TR, FRA. BEAFHRSRA,

Rz “BARER” R BRRERK” OO AL THE T
QA iRy, RiE “BRBEEHNRS” CEXMTEEARS GRS, 4
dm, “BREEL” o aBERNREE, AP REAESTARRELANEK
BF, suib, HARREERS CHEBEARNREEERLSTHEET). &
FERRBAEREF,

RiE “Bt” ORSHRETANTEGERTFRAERTHENLLSY
KEFEH. Hlde, BRECE “REERL” , ABUEENELSTEEAT
bt AMAR R, MRAERTENMRESTH A

RiE “B” QBZIHGUESHIRG, REHLLTREATHERSE
BF, FRERTRETHENE L, RiE ‘B CEREEEL, 7T
FAEE. CREAZE. REEAEE. TRAEE. REAEEF. A,
M. ke EATE L.

RiE “REE” LQEZIHNGNES MRS, LOARETAANARR K
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RBRBTHRRT. AR EFOEERRTRALRE. BAREKE
FolpR A RA, RiEF “BAREARAL GEARE. SR EASBREEST
AR T e9ietd, FIdmRTae Tk, £k, KiF “BRaAsEL”
Fo “RBAAKBRK” HHRBXHHLASYITS, EPRE. BHASRE
REOTHRT, FrERFEMEETRE,

RiE “#R” G#FLA-OH R-0.694H.

RiE “BO&” GER. R 2. 3F, KiE oK —RBHE2L
¥ ATA SR R FRAGIHRS

RiE “BFK” R “BHEA” QERABHARZANFKEGHRS Bl
A, A, TRE, FEFRETR), AFPARARSEAABSHAN
AAREIRE A, BlimPTE R AME IR, BLEMLRFERHRMARA “HF
EIX” . BRHGEANRT A LA M IAREIRNK, #legF. B4,
HAKEEL. FEAEEARK., REARKASR. FEABAEL. 28
B, BB, MARBRA. ARARE, FRARERE. 4B ER
AHA. BEABA. FEAEE. FRABRA. BBEARE. RABRE. K
AMEAEA. AL, BB, BEA. ABRBRA. fREA. REAGEERLAR
A SRERER. FEAER, —FEREAREFERL). BRARE(A
FRBARERAE . FRERRE. BEAFTBREFEL. KA. ZRE. 3
£, BAE. FAE. ARKBRES. ABE. BATHERE. BEBE. £
BRBA. BBEA. A, ZATFE. KA. BRA. £xE. BEA R
EFE, RFARRLFHRIES.

RiE “BRT” QHERR THFANEEAETYRT. KL EET
RR. &. w5,

RiE “BReTFRE” X “BRETFRF” HARABNA, LFRAEMN
AR THE e -T oo, BPATRIRAREARRT FARBRTH i e,
BT A KP4 A G Hammett o (Z)FHLH. IAMet)FRAER
% 5 L #K. #lde J. March, ¥ A #4LF, McGraw Hill Book Company,
New York, (1977 %)% 251-259 R ¥ #i£. Hammett F At FLEF X
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AEFH A HNH, 49 Z[P]=-0.66), @ FREFEEAHEHFHRLY
L[P]=0.78), *F Z[P]ATALIRAK. & -F 3 B o JEFRB] bk 4 3Ll
AL BRA, FEA. ABLE. ZATEA. A R BE ARAHEA. B,
TRER. BRI, REE. B, DHAM. KA. B8, KXMBEL (boronic
acid). ARELES. £A. L. fA. RBRES. FARBRE. FREE. A
FBRES . BB, PMIRESFAATF. THRGRLTRTFOELRRTEA
BF. &BF. ARFARERT, i, &. EARERT. AHKE, B
EFAHA, AXRRYBRUETRALZOEINTRALSESNMEETH
A,

BIf, 42iE ‘RAETAL” EREERLETHNAFEREAFSTTU
EAUIMBERNYTEM. Hlde, KiF “XX” . “BE” (& “=0”).
“0-" . ““OH” #= Cy4 (BP-CH; #»—CH,CH,CH,-) 7T vAL8 AW &, 3-F &,
EA4AEEARXTH., HiaBEM, SALFTRAS>FAMRERN LS T4
#Et, TTARE T B AN B EA B REANR T HILEH.

AERANRETERA SFRONEAAFRE—K, i, HTE
AT AL E R EBRAREARTHRA L ZEIRERT. o, EEMR, L&
(BF “REAR” YW EAFALPEXB X 1R IDHELE S F5R T e
St F RN RE—B, THERYR, LEA ARSI —
T OEBRENRTHRENTEAQARRER T /AW 4. itz
W, B/ RERTUAE TRE-RTFEAVRBTRGERK: K
4 R =4 £ W4 MRl k4R,

MiZEE, —EREPLSHHLER QIERATHRERTF. Ktk
B, Wi RAPARAT A W R AR e TR ST BRAR . ARFHIK, kst
MR, EEFHK, ErBR SN LA ERLARE A, XX
FART AA R R by T KB L F AL BB A Foil it 5 AR F RS AR
KAF. sbih, RPHA TR LRl et hiRs LA LER
FHR . R R 694084 7T i 1T RATIRAAIA G BB B3R 17

BRHFEER, —ERLALSHOBARECERFMREN. HiF

69



200780047634. 0 B 15 3E55/94m

AR ILTERE, A RIBAREGMERFMEROILAERLAEEAR, BIES SR
., Hlde, KiE “wek” Gipvwged, 2H-we, 3H-Wek, 4H-w 5 SH-
g,

BHENEAR. REREAEETHAE

AELANRSHEHEAMEAGBHERK, TRATFEFERZEAELNE
., EXEERFTEY, RLAKSYTR TETHEMERRK, WFRE
BERA. RERER. OFRAMER. LHERK. BE. BEBRK. 5K
BHEAAX N G PR BRHIE. L. X9 X FIOREX B
MRE, HEEBRERFTRREERRABRRERE H5FRE.

BERREFTEY, KXARSHTATER SRR T
Wz, QHEERRTEE. AERE. AFRERBERFFEEMRAE,

EFIEARAETEY, REVKESWHTH FEF L EREHHRER
¥, AYFERFRLEMPEZ EERRT HIV. ALLRKRBHRE. AR
#. BEAE. EBHE. MRS FRRE.

ARG EZHRTEY, RELARESHTH TFE7TLRE NI E LS
A BFed . ABRSHRBHRLIAY TR, KETBRELHR
WF Fo T AL,

EXRELATEY, REVKSHTATAFEE. THEALAMLS
WA ORENKH| QI ERIRTERE. LkHE. JURE. BH. P
. k. M. RE. RCALE. 0 ZGE. RRLEHBER. §
k. PEE. WIHRE. BR. TR, I @RWE. HFERAE. &8
B AR, ARTHE. &, RHEE. §E. LBAE. BRRE.
TORRE. R, BEME(DE). BR. €8. 0REE. BE. 1B
B EM-BRk. KRk. k. BifePBN2 2458, REBR@0E.
BATZMETE. AREE. REAE. KaeE. BE. RE. A,
M. RIEHE. ROk, JLARE. MERSERE. ZEB. WB. B
B, PR, BR. FHRARER. EFLE. LABRERGRE, T
ARZRAHETOA MR ECTERE. RO ERNEDRGEMHE. F
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HAAEANE O RGENBE. AARBGIE. PRI EAITE R GHE.
2EB. R, REE. FRAE. £ EMTAMB. keratoctanthoma.
TR AR FoF BN,

EXEEAFTEY, RAAKESWHTATRAIATEZNIZHaR
RNA #= DNA 484 KF.

EEWEETETY, RLAKESWH TR TR EENH S RAME
%, RAPFRBFRABREROIEEARBRTEAER. LELERNERXY
K. RBRFE. 1 BBRA. BRAETRE. ZAMEL. FIREX B
R EF B BB

EHWERGTEY, REAALESHTRA T LT OSHBLEMF IR
A, QLY. RAGHFLE ZBHER RUZ DNA 5 RNA &3,
RE

AREPRA Y3t B 6 BB E M3 6 TR A 5 3 KA T A &3
RiERRNE. XPE KL ART LA FRHE,

#dhias

Ay “HEE” RULCARRIAS T ARG Z O REARR REN T,
Bl do TR s & 6 BB AR K R 43 Fo/ B R TP R 5 R R SR BT A K
FER, E—AEHT, RELALSHHARERRAET L RAGTOH
BAXAENE. ARETUAMIEAR R T EAENRIPARE, £RE
AAEARERL AL MR TR, Hlde, REPLESHGEETIAY A dolT
M ARE” . RABBRARKRBHARLALSRE, FAFIE
KR X TFARLANSHA K EN R,

R FRT AR AR HE AR REARRASHTAER G #4E %
FEFZ WAL EHRA TLiEE. b, EFOHERREFHHNET
ABRSIARGAEHR, IMETAELERIE, RToARiERE, b, KK
B ALA- 4 64 ) & T vA B 76 57 TR BF AR JL 849 15 & PR BT 7 i AR Po 9] 38 e %, FA-
K.

AEPASHTR TiEFAIATRRE. RERKR, XA THER
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TR XERRGHHEESY. HAREKPIA WL T X5 IR F ik,
REH RELRAY . B TFHTXERBAGB W,

FoE “HYasY” QIEELSTHRA TR, HleAbgHH. 4
AR PA A S HAER TALSH. HlAr, BMNTAORLA SR
Y AHAH Bl 0.1 £ 99.5% (ERLE 0.5 £ 900%)ERRSAREFETHES
BARG BT,

B “BETHEZIHIR ZRRBA S8, LOEHZTRHZHH
B BRI, EASTHARLAKSH EFILNY. BROLIERIKNR
B AN . R . BEH . B, £ATHEFPREERLY
HEHA AN BERIRSARFLESF —ANBERIERRE. F—FARLAE
HEM ARG EX LR TR, BENEHAE. —ETHAHKH
FAEZ BRI Ep L3648, WwIliE. HHBEFEE, X, i
Righrfe b ity HREBRAMTEY, PRTFAAELEH. LAY
ERERAGE, BREFR; L3, AK Ba; BERAH, o TThe
AR d, defbddh. Mih. Rk, ARG, BB, 2Rk K
B, —BE, R, ZABR, . LA, HEBRC-
B, B8, B OEA A HBOE; B8 £4F, pEELEREEL
45, BER, LARKK, FHIEK, Ringer Bk, TEE; BB IR,
Fo Al T 25 B e E AR BT .

BRA . FULH AR R de A AR AR A F AR IR BREE, VAR &,
AR . GRA . BRM . FreAMFFER . BB F BALH LT A
ETasHT.

BFETHZHREAN G EFA O KEEREMAN, dofIRnbg,
FRERB LN, ABALN. BEABRALM. BRERAT; HERFAENR
H, deIIRaBRARABRES. TAREAXTRBHA). TAEEXTEBHT).
JPBERE . AR THRAER. oL FHF; FLEESN, ik, TRk
W LE(EDTA). JLELEE. Bk, BEsF.

ALXAHHF QIEMEELS TR, K. B, FL H. FTF. L
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M. AEF/ RGN RGHH . SR TAFEEALLH EH X 28,
BT RS FAR LT RS, TAEE R REAHRE—
HEHXGERERS N E—RAETELTBERGILSHHE. —HRT,

EATA0ZLE, HETEL1%EH 9% ERERL, KEYH5%EHT0%,
REELY 10% 24 30% EH.

& aX e H ) KBS F ik IR AL AIAS M E BARABRAER
H—FREFRB BRI BREE RO TR, —RET, M THE, #
AE RS Y 5 RAEBARIM BB GBARBAR - FH— L EFHB
8, REWRLBW|EHAA.

EATORMAAGRLPHMNTUASBE. £H. M. AH. &5
(A ZHAGER, BFREBFRFTEMAKRIEETR). £, THEIK
MR AEKMEBAR P SRR B E, RKOHR G OARKILA, REEA XK
BR, RBANEAEHRER, B, SEERFIG)F/ R 3k
BHE, SALAREZENALANSHEAERERSY. RERLSHE
A A KA. 24 (electuary) RMF & .

ERAToBARNARKLARAMNEFERE. AA. X, BRiL. &
. BEMNE), FHRLSE—FREFGFTEZHEARN, eirisg
BB — 450/ RAEE AT BARIMBIRA, itk $bE. EdE. &
BNE. HEBRA/RAR, AN, LBRTEAHFLE. B, AK. BT
Wolkeb L ER . AR A/ R TR, REBA, doi; BB, 3. B
BR45. LAEIARERE. HER. X obang ok B, EMILRA,
e ld; BMARBER], eFEASd; BERN, et xEBfHhEEigeg
B B, deFd LB, BEN, Fa. BIERE. RASBREE.
BAR T8, AREABRARLRSY, REEH. ABRE. AAfik
FAHFLT, HHBEENTTEHEAH . RMEE 6 ERLE 5T A
Ve sk Ao 3R LA IR IR B P Q3 AAH), 48R X KR TY F 4o 3U4E R FLAE (milk
sugar) AR S0 FERC_B%.

R R T AR AT R ) ARG AL A — AR S B RS HE. BEA

73



200780047634. 0 oo P 3E59/94m

TARARER (Bl PRELAATRLRE). HAHN. HEHEH.
BERR . BRABI B RIERNRIBERTRELLEH). ROES
KA B E. B R T LB A A HIE P AR AR AR R I8
R B RALS- by RA T Bl B

h Al Fe KL A HHAH G A A B AR B ot R AL, KRE. AHFB
B THEAMRRAEEAH QR R, HEORFGHHIH AR R I
FaR, BMNETARSBRBBLRL T ERRS WS RIEHBK, A
Bl TE B2 A TR LT URBITERAET . FERSMWETR.
JE IR AT/ AR, BN TUABRE, FllrBdmdRGRBLEE, REL
HREANBEBATETF LA KRGLE BARBLSHH G REN, R—ip
REZHNR. L& TIER SR B A BT AR R AE §
Mt G e BRfn . AR ARER  RBHE RS040 . T AR A 3
NSRBI OUIERSY R, FHRSETIARMEHKX, BHELSAH
—F R %5 Fp LR A .

AT v BRE A R K BALA-H 6 AR B 35 24 T4 g U L 3L
B, &Rk, BRABA., BT EERDI, REAMNBETASAEETHT
FATRAVE AR, JoKR RN . HEHN PN e TEE. FREE.
B LB, TRRTER. F8 . XFRYANR. 8. 1,3-T—8. HU¥
FIRARA . LA, BRG. b, B, BABRZRE). Hib.
W RekhEE . R LB ALK L SLBE 6 g By B B A S RS

PR T FRHEABEN S, TIRESHET AN, BN . SULHF
BHF . HoRA . HioRA. FEMN. FHEHMBEA.

REWRSI, ENTEAEFH, TR EGFAERE. RET
W A BB R LA, RAHF4LT. /& £14 48 (aluminum
metahydroxide). MWiEL. KB EERALRSY.

ATEEREARR G ERLREHESMAFF TN 2R AR, &
TR L RA—FF R ZF ALK AA WS —Fr R Z A E A 64 3F 2 Bob K
MEABARTEE, CEFTTE. RTC_8. $HFRip8RE, LA
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EiRA BR, [2EKRETRRK, B Aa R EREABLFERE
ML A,

EATIAEAR G RK RSB AT CIESH AR CLE LS
B AEIR, AR, FA. . A, ARIREHA.

AT ERRELARN AL RIS R LiEnH . HEH . KF.
B BR . A B, BR. BHABAF. TAREERS>ELS
AMTEHHFTHESHBARRTRESHEEL BN . B4 HNKpEH
A

RALRAE WAL, RE. BH. BHRERETASH BRHY H e
BB, . B 5. . EEKR. HeEm4ed. B
Bf. B, BEL. #28E. FERRLERELRSY.

AL ALEHIL, BRF g TR TEHABREN, iliE. B, &
B, SfdE. AREFRBER A RX LR REY. RFNTH 5
SR FHARBLA, R ARFELLRBRGRE, W TRFRK.

R BA R E LR L RIS E SR KA, KA
AT RB TR RSB TESNR T el &, BUERA TR
FH OB F AR AT, ZEATH:EE TR TR F B4
R EMASH T REMWET IR T 4.

BRAEIN . RAKE. A, ZRFLELRLZATEA.

EAT RSN RA N RR A B YL L5 —F RS FRLALLSY
HE—#HREMUTHRNEES: BHFTELXABFERERERMER,
S8k, BRAILR, [ABANELRY LG ZHERISBARGLES
X, ETOHREHN . E4F. WEH. BEAHNERAPELTH 0ZRF S50
B, R RIFEAR.

TRATRELADHHALSH T HESHRKERERBEBKRG L EE
K. TB. 3AHGEeEH. A=, RL_BHEAALELSWRLSY. H
Wy ek S B Ao S A A AUEE do i BR T BS, E A0 AL T A deil it
R eRAM#-HeIraEE. BRESBABTATEIMELEAABLZEALE
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EHER R ER,

XA TIASH BIHN, B /A, BEH. FULHFo8H.
stk M AE B B BB T AR ANSFF LA N AR AL A AR, st i
APEEE, RTH. X8, LEARSF. LTHESOLEFEAN, oif.
RAAF AL . sbit, EZHAGHH X RBKTIABLHNE
1R OB M F) o 32 G BR 45 Ao B i R R I,

A—BHALT, ATREKEWGER, TEZRRED AR TINAR
AR RB. X TAB LR A RIEM LG RARILEZHB YR RAERE
S, BRI G RE T HEREE, LHRHTRETRHEKRXNF
A, HAHBKLEE, TR Y Xyt R R GE TR AT H
T AT R R,

AR AT X TR T R B ALY E LS T EBRR S Wi TR IR
RUBB T HBERRREE. R THHROBAILE. FTARLKE
AR, TTABHGHERE, LA TRRRASMG EF 0L
R(BRERE)FR(EF). BEAEHFINELTABTR W OHES FKkEE4R
B PRI AR BRI T R H &

REAGFMTAZa, GBS, HEIAMAER. MY RETiE
S TFHERARNRRAHRL T, Flde, EMUAAFAIRELXER; Bt
EAH. BN, BN, KF. AAFHEA, BiEH. HERBEAKA;
BT A RKF BIRAA; FiB TR AR . Kk 0 R/ R A %
R .

AXFRAARE “BHINER Fo “CFMNHA> ERIRATELH
Fo B AR FX, BEALEHN, BLER4IMROESKA. LA
A ShAkA. R, EA. ER. SR, AEA. BEA. 2%, £ T.
ARTF. XFA. KT, skMET. HFEAFMEAZHRIE,

ARG ISR b H#A” . “BL2FHKR” . RAKA o <z
SRR ERERLSY. BWAFT IR RLEHANTENZE 4%,
HAHAEF WAL, GRZHRFFLeTE, SR THA,
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XSS WT AR T AF 54, A TF@SIETEA &M R2Z
B, AFgu, 28, e tE, 2458, 2WHEA. GBS, BRA
Fo By iR, doilBdPHR. REXEN, QEEMFZET.

KA P i b 76 F) 42 40T, T RAVAZZ A8 KT XA A 89 KK 8R4
At Fo /| R AL A H AW T A B RARERAR 4898 M5 ik B
FIRH TR HHA,

AERAHMBLSHFEMRBRLS KGR ERPFTARE, ARSI
REE . BAMFR T AdaEH RIS T B Anst & H R A6 & B
SHE.

Frig | EK-P IR AT ZAE L, QA RLP BRI H BB,
HABEAEE, ARRZ. EARE. AR DGR E, 4
It 5 AT BARMLS- a1 R g H i . LS fe/ MR .
FirG st EA 058, WA, hE. £4. —BERRAFLITHRL, A
AEZFBEB LN MBE.

FARRE BB AN BEAEAREETE YA ZHLFINE s
WA KE. B, AREEREETAMETRFME LT REME AN
EHRKFFTFEHELSMT TRARLANSHGHE, B3P E, 4
EHRRATERR,

—BmE, REPLSHHESG AR EARRK T LLHFRREGRIK
HMEGESHOYE., IXABNEF—HRRETLEARE., —BAHT, A4
FHTRBBRE, RKEXRAASHTEHGHIKARELTHENDS 0.0001
24 100mg EAXTHREFR, FMHiEY 0.01 24 50mg BATHER, K
FREL 1.0 24 100mg BATHER. ARKERSEF B RBHEIRXRKEL
¥.

WREER, FRASHHARAMNETARAAR, =K. WK, &
R RREAESHNE. A—RNHEZLRBYAAA, 1FikdE455F
HX.

RERE AT B IAR , Kk F RE AL Has
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.
SRLE

RERNAY QB FTEFGNAY. RARMUBRBEARAAR BT
L. AHEE—FHREMUT FRSEFMHHE.

ERSGLEA, RIELTIANEBE, AAZHREHE. TEALHA
WAt RPATE LT WBEBRFSGERBENLS “RPRL” . AXERP
ARPERA. KPR FRECMNURER P EARERE B P HR,
Jm “A-mAF: Houben-Weyl 4 F3#4F % , Georg Thieme Verlag,
Stuttgart, % B : 2005. 41627 PpP- (URL:
http://www.science-of-synthesis.com (&-Fi&, 48 %)); J. F. W. McOmie,

“HAMALE PR EL” , Plenum Press, London and New York 1973; T.
W. Greene #2 P. G. M. Wuts, “F AR T @GERP K", F =Z)K, Wiley, New
York 1999; “Ak” , £ = %.(% %% : E. Gross # J. Meienhofer), Academic Press,
London and New York 1981; “& #{t5% #%” , Houben Weyl, % 4 K8, 15/1
#., Georg Thieme Verlag, Stuttgart 1974; H.-D. Jakubke #= H. Jeschkeit,

“RIBE. Bk. A" , Verlag Chemie, Weinheim, Deerfield Beach, and
Basel 1982; #= Jochen Lehmann, “ZX/KALA-HL5: L 4EFlTEH”, Georg
Thieme Verlag, Stuttgart 1974, #r3* X 6445 4R ST AR HBRH B R
EEREHRBRE), HlRo@iLBENSH. TR, XBIALEZLHT
(H) 3B L BT LR,

AL RSB BB ERETOHF ELTEZHRE AR, QIEH)
o AAANBR I B . RBR. FRBE R BERR A MLBR Jo3R 20 BR . DRER. LB
RELBHYARGALE, R TELOELERYE, HlTHAFLS
AEXAASY. ATERERAE. [A THERAREF LTHZ B8
Ak, REAHEMSMFKSHELOIELERELATLERA.

RS OENSHENFIEITTAFABERARER, L
852 3 KB RBE BRI R BN AR EABRHEE R, AR
EERBELSNEN BT, REAKERISBHE®R, TR AHE
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B, FRAENHE.

THREEWREN I —_RFRIBG Y. ERGFLET, AAEEENBE
AL A H B RRREAT A G LAY, BREERLALSY
R A TR B BB, RO IE= TR . MM, BAH#
B REG A ANAY TR IFAZAF B, QEFL. MBEAE T QR
BETRRERLE,

BHF ETHZ QAR R Q362 RIR T 3k A0 AU A R 2 Ao
AMBmRE, oh MR NERE. HEURMFIGARMLE. Gy
BAFE| B L. HERBAFIGSRKE. HAARMAI|OARE. bk
BRAFF AL, dFYRFINTRE. MBIV TEKE. ki
FE NG AN, BRAROBRFIGRIROERE . & RRERATE) o) XtiR
. ARTRFINGTERRE., JARRFIGAERE. GAH%ETE]
MR . IRBEARFIGRAERRE, HEBRFIGERLE. E
LRFEHNELRE. HARABRTRNSRBME. b LBRFI Y TR
3. HILERIFRIMILEREE. B D RBRFINDLRKRE. HA_BRFINNA
—BH. HAMNBRFIG AL, TR N TREE. 25
BRATB| a9 A2 2. W BRBRAT B 69 BRBR . dKAERAT R ey Rk 2k
e LW ARG LARRE. HAEBBRFIGERRE. HIRABTE K
B, MIELBRITRBELERYE . bt FEBABRITR 2T T R 2.
RERRE G EAH KL RSB AE. BRREH AR, TEILH
Bl LERAFRF A T LR,

FRERABF ETEZH MR IER, THTHEERFTRLAL
AR BHF ETEL BT AT EKRe .

AL PR M ER/E AHESHREYERLPNESHEBER/YE, W0
k. RI/BALRATRANFAKREHTHRA LT 2B REAN
FMKR; TH B il $ARMREN RAHF B, T4 RhA/ KRBtk
LE#ESBRBIH e ERAE LN REEIAE#E, 28RN
R THhld s AFARE XN ERE NS g ToFERRABiLE
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HFFEAEM L6 &85 B T ok KA 69 dE s R B AR RAY, R
N AR R

B R AR A T A B RAT R R R B A R A, Bl A Bt
k. HRFE. (DERE.

—& T L&

AT —RER TARMTEBERRGITA F k.

A BAE R F x TR TAEAY B R EAF Ti4T, &
HERRBRGAL, RELESETHEEERNSIHBER, CIEHdest A&
F EHE BB EMNGENRERN;, RELAIFLAMBLHN. HERFF
H, HliedBFRBEA, B FIBEA, Flie LA, BREFRER/RK
B, AR . EFRAFHGERE, #liwELH-100°C £4 190°C,
BIEH 42 4-80°C £45 150°C, #lH/e-80 £-60°C, £ Ei&, £-20 £ 40°C
RAECNRBE, ERAETREENEREY, BEARNT; F/RAERMK
AT, FlERARIKLAAT.

FE B8 FT A BB, PP BB A AR 84 BB T A 59 3 ) 324 R 4K,
B 4o JE 3T BR R AR AT BAK, RAEETE RMIRRSY, Fliedbil e R
2T RRAKRAS M, HldeRUT “SAHF: Houben-Weyl 4~ F 4445 %~ ,
Georg Thieme Verlag, Stuttgart, $&&. 2005 A& F %34T,

TAF R FE S TR BB AL G EN G EH @35 AR A AR L 3,
BldmK; B8, RBEASBRIKBLAES, Pl LR TES,; B, Jof8hhksk,
Blde = Bk, RIFKEE, HllowEkhR—rlix; RATHEE, EXRF
K B, oVE. TEX1-R 2-A,;, B, WK gR2, =R 7
SRR, B, e FEATBESR—FETBEE; & RIARH, 5
Joelk s R, N-F Rotbedtt-2-80; BRERAT, IR BHLERET, 4 LEREF; 3K
K. BHERIEAR, R, TRAFARE, RIXEENGRSY, H)
JoRE&, RIEAFEHEF HIMEE. XXEMNBRESMHLTHATLRE,
Bl do &, R 4B,

A, BIETMEE, LTOAKSHTEXHEE, ZETNY LK
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TH @A TLBGERN. TUAFEREHHE,

AEREGBEARETEH N, ¥ EFTEEENEMED T RKRTER
LSRR, RATERNTR, [AFRBAERLEFMH THAR
ASTE BTG XAR A, Bl dABRPHBXXREH X, RBLRE P\ F &
TRFHNAMET R FFTHE, FRE—FR4amL,
RAR M

AEALOELARL ARSNGB F ETRZOITIRG MG S
o, B ARLANSHNEF ETRINIERBHETFEOHR
BRAR R RIER T ik, Blde, THAAFERE. BBEA. AAIBENK
ORI Y, ITARSH AL T REBRBEIHAANAIEZA
(Bl AA . ZAREAN)RABRAL G S Rt E B R B S AL AL
Sty B R, REASRBEALNERGLEY. RARKL O AR
RFEAFHEAFERFTERATH 20 MRAALEHRAR, L6 4-5
AR, REAHEAE. 94 % (demosine). F4i{4% & (isodemosine). 3-
PEEERR. THABK. p-ARARK. v-RATH. KRR, HFamk.
BLER. LRBFFAABA, LOELMTRGYER, fldo, #E
BRETHATERBEISLRE., FHNEATEA QI ERRTFRGE
AATA A FiRABRES. BB, —TRACHEBAARALTARLESRE,
%2 Advanced Drug Delivery Reviews, 1996, 19, 115 ¥#4%i¥. £ &L L
Fo R AW BATREIART Y, B A GRBREITIREGY. RERE MR
BE, £ QFZENTENPGEGRL) T EAPGRL) TR, L FBEAT
RBAH. QFERRTER. BRABRREHRAELARARGRLR, XE1
PEEA A e AT A M RABME., XA RV GHA J. Med. Chem.
1996, 39, 10 3L, LT 4575 B BATA MBLEE . BRBLE: R BMBLE:, FTA
XA B YRS THOOHEERIRTE., BFARBERAGLR.

B sk, EETRE RIA G IRB S 2R H LB BARE A K A
At RT Sy,
iy
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RE RSB ET 5 40 HA ) 2etbF H XA RRIRRERL
BRALA- M oY B & BRI AR A, A T8 kA 9% & B4R £ &
.

Ri&E “AE” RB—AMNELAHBXGERLAE, IALEERHRY
RN E. RJAEFTES, EFFEENEF REL RSP Foll S4E5T R
B RAEKE A EAFIBR FTYME. B Lot F) 3R & 0 18] 1] Fa A 25 3%k 5
kA,

RERNAYH TR AR S LKA . RHBEN . TR, SBHH
F . AN @A RIEX W R 3% BRI FIF EE4A.
T HRKLRAHELRA GEMA R S L4 0 ERRT PTK #H4
. FRFEEF A. CTLA4-Ig. i& A W ICAM-3. #-IL-2 %4k, $#-CD45RB.
#-CD2 4= CVT-313. 3#-CD3. #-CD4. #-CD80. #-CD86 Foif # &3t
K OKT3 #9F4k. FABF CD40 5 gp39 Z A ZERAGEMF . & CD40
F2 gp39 MyZ G BA-E G . NF-« B hfedr4slA]. JFEkRm KB, X EH.
A . FHFEN . FK506. X2 Br-Lok LB, MFMHE. TNF-o
#HF . F-TNF SRR TIEM TNF 4. TNFo. TRAIL. HDAC # 4]
H . 5| L(gleevec)Fo b i R el 7 0415 S 3 FRZHWHH . @mie
KA EIHA . FEE. RRKE. RESE-2 w4H . BHH. IR
4, F44. MEE. FTFRLEE. T 5. RS KPS, 7
Aetdg, 23 F £ C. BHE 743, BEEE. S-RAEE. 6-FED. F
TR, FERE. Ra&E. REAHF. seuRiciad. BRBF. £
HA. KA. KEHR. AR REETL. KAF. RE KL%

THRAKLRANAMELSEANERNGES LH OB TFiAH
TFTaGAEAR: STFTER. %, XTRI|N. FoBE. Rirss0
B, R £F4. EBR. ABERE. AAER. REREZHEHS
(floxuridine). & ®4iE. AL E%(thioguanine). "KL T. K FHE% .
6-3F%. M. FR3) T, BE8IT. #REE. T4, 4. £
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F4A. FR4A. WA, B4h. JM216. IM335. RAFR. REK.
RALEE(flutamide) . XAk, BEBR T R &R (leuprolide). BEER ¥ 3280
BEES KA IR . fEE3. FARtee, tbF&A. E XL, THBE.
KRk, HREE. FAEE. FuEE. MEE. FRRE, RKIER.
BEER., 2R EF-c. METE. PHH. 2B L. CPT-11. ®K
FE. ABRER, FIBR. 9-REAEMHR. 9-ABERB. GS-211. 1K
HiAF. BRIAT. KEH. KEFH. KERKE. AFEBb. RALBA
B§. 3EAebhBE. methoxtrexate. WAk, BE 3 iTFB XMk,

RE P FolEAT H 5P HA T LA B P hes]. Sk, 3
TRV 3 & EAHFN B, KERES WAL 5 S 7E F T L2
AT Bl E—R. Blde, RKEBPALSHIWHATEA—FHE PEF, H
ISP AT AR —FR B b —RES, AT H5 A 5T A48 F i E) R R
) 8 18] 56 ) .

Fitdh, RAPEESY LItk LATIEY HINGE MR . BEHTH
ETHIRMEY. BAELHIEE—ESYT.

K A KA
WL T KA —FHARKN, X LA REBRERHE—F
BFRE]l. BRIEF AR, REXAERERABCEDTE. |REHKR. &
TEHF. $HARANF. REDFPRREFHTAEK, ZEFAHBK
AERATRABEARA
— AT
B FABRRL AWM TR R, EMET. XM, B, & PLK
. BEH AR TR THRIA TELRRREBBARAAR So i H o
B %% 4 (Houben-Weyl F 451952, F #A &7 i (Methods of Organic
Synthesis), Thieme, % 21 %), $bst, REANAHTE 4T 5| Lhb)
P T ) FAR B B BEARAR Co NS RF k54,
BRLFAZ 1
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R1

YY\RZ

ZA,
RS9 N Cl
Y
A A
R~ 1\’/ 2 + /
/ \ / \
X

A
(R R

X I 8. CIBBARG I ARBAARG Lo K, g e &
Forbse - Z B R TIRB R AR T —RBE T 4. X308 T
) A E B GEALH (Blde PA(PPhs),. (PhsP),PdCL, ¥F). & T M 8(F 4o
N2,CO;. K,CO;. NaHCO; )i B 95 H (#14e DME. —IBR4%)694
ETR14GHEF X AGE, wat. £ RR)5 K 2 69 BL 5854 Suzuki
TBBR T kA . ik, Ft o FEERF 2o A8R. 488
(zincates) F4AMBBRBE ARLE T H AKX 3 oW, X I AW THRIEX 3
A X 4 WAWMAEEE HEMN Bl 4eft TEE. —BR$)fid 7 ek
Fl (Bl dest FEXRBE— KO F)VUWAETREAERSR. BEAEE 60CEY
130CHEETCEA#T, BRETSTEEE S 24 N 0F. &k, X
I A TRIWX 3 HEHEXK 4 HOHEE T HENF_ER%E)
Foid B G HALH (B doB BR 425 ) Foid B 44 BL/R(H) 4o XantPhos. BINAP %)
FoiE B 6 (Bl In R B AL )0 B T R KA AR i BB 60°C £ 130°C
QRETCE AR, BREZATERE S Y 24 I,

X 7 AW T 4o T iR BELAAE T 4] 4

B EL#AE 11

‘ NH

NTHAYTRERX SHEHE X 6 WA WAEE T GEMNBlIfb T
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BMPINGETRELER. EREL 20CEH 100°CH:EE 7% E K 347,
HREAETEERERE$ 424 )0,
AN 1 1LA-H 03 fm R3] 3T I F oA T L5649,

%34 1
N-(3-{4-[2-(3- 8- K RA)-"FR-4-K)-3- F Aok 2- A R A )- A R)- TBLAE:

(6)
} N/\\”\I/H\©/Cl
= o

SN l N/\/\N/U\

H H
S BUEL FAE 1T %) &
B AL RAR 11
NH
HNJLNH,
|
0 /NYO\ 0 2 ,!;\ H-Cl
~ [0} ) o Cl
7 . /u\oj\ __Pay(doa), Lici 3 ~ P
N" ¢l DIPEA, DMF, 160°C SN g \Nl - K,CO,, DMF
1 3 1200C
H
N c
N N o NN a (s O
T oAl ¢
~N HZN/\/\NHI Z L&H 7 o
—— e
&z = | ,u\
| 25 130°C | SN NPONGN
SN N i SN m/\/\NHz N N
4 5 6 .

1-(2-8-3-F A -wbog-4-K)- TH(2)
0

g:/(
|
N

Cl

¥ 2-R-4-7-3-F K -wbv¥ (1.25¢, 4.88mmol). & & 5 (2.31mL,
24.5mmol). ®AL42(1.03g, 24.2mmol). Pd,(dba);(90mg, 0.1mmol). Hiinig
#(1.71mL, 9.8mmol)/E DMF ¥ & &R A 160°C. AHLBEF Aok 20 &
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4F. # EtOAc Fefife NaHCO; KIERZ A HBELY. WEHANE, A
#HAKHE, 2 Na,SO, TR, AEEM. EiLA 20% LB LB/ 5 RBLEY
AR AE ik s A, 5F] 1-Q-8-3-F X212 -4-2)- LE(408mg,
2.41mmol), #i£8. "H NMR (400 MHz, CDCL) 6 2.46 (s, 3H), 2.59 (s,
3H), 7.28 (d, 1H), 8.36 (d, 1H); MS m/z 170.2 (M + 1).

(2-R-3-F A eg-4-2)-3-— F RA-AHEF3)
|

0 - N
g\%\/
o |

N

Cl

B Q-R-3-F A-wbng-4-5)-3- — F KA-HHB(1.63g, 9.51mmol)
DMF-DMA3 mL) ¥ #9352 80 CAuik 2 o Bt, ATRER LY, BiLA
ZRF iAo FEE AL — B Sk, 155 (2-R-3-F Amre4-%)-3-—=
¥R -AHE(1.3g, 5.79mmol), A4 E E K. '"H NMR (400 MHz, CDCL)
& 2.40 (br.s, 3H), 2.93 (s, 3H), 3.18 (br.s, 3H), 5.32 (br.s, 1H), 7.14 (br.s,
1H), 7.28 (m, 1H), 8.26 (d, J/=4.6 Hz, 1H); MS m/z 2252 (M + 1).

4-(2-R-3-F E-wbo2-4-B)-H2-2-R)-G-R- K X)- B9

H
N N Cl
~N
=

NS

N" “c

B (2-R-3-F Ao 4-2%)-3- — F R/AE-AHF(1.3g, 5.73mmol). N-(3-
#-FE)-IHCI(1.79g, 8.6mmol)/£ DMF ¥ &4k E 120CH A B4y
(2.4g, 17.2mmo)Am#it &, ELBTLEBERAKZIRSRELY, R, A
HAKGERS, THRN2SO,), AZEL. BT LR LB TIHRAR
QAR Y, 53] 4-Q-8-3-F Ekom4-2)-F22- 1 )-G-f-X
A)B(1.2g, 3.62mmol). 'H NMR (400 MHz, CDCL,) & 2.34 (s, 3H), 6.75 (d,
J=5.1 Hz, 1H), 6.94 (s, 1H), 7.11-7.16 (m, 1H), 7.29 (m, 1H), 7.39 (br.s, 1H),
7.72 (m, 1H), 8.24 (d, J=5.1 Hz, 1H), 8.44 (d, J=5.1 Hz, 1H); MS m/z 331.2
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M +1).
N-{4-[2-G-R-FRE)-FR-4-K]-3-F E-0m2-2-K) Fb-1,3- =B (5)
H
I N/TN\©/C|
~ ]

~
N H/\/\NHZ

H# 4-Q2-R-3-F ERobmw-4- )-8 -2- K - 3-R-F X)) (1.2¢, 3.59mmol)
A 13-AZBTERE 140Ch#id R, £ LB TEMKZEHSEEE
W, R, AIHERBRE TR, ASERL. BLA KT TEHLMR
R REIRARSAAL ¥, 152] N-{4-[2-G-R-FRBK)-FR-4-K]-3-F Awitog
-2-3K}-AE-1,3-=H(1.02g, 2.77mmol), #iEAMH. 'H NMR (400 MHz,
MeOD)  2.14 (q, J=7.1 Hz, 2H), 2.45 (s, 3H), 3.07 (t, J=6.2 Hz, 2H), 3.85 (t,
J=6.82 Hz, 2H), 6.93 (d, 1H), 7.22 (d, J=5.1 Hz, 2H), 7.27 (d, J=8.1 Hz, 1H),
7.54 (t, 1H), 7.86 (d, 1H), 8.25 (d, J=5.1 Hz, 2H), 8.29 (s, 1H), 8.84 (d, 1H);
MS m/z 369.2 (M + 1),

N-(3-{4-[2-(3-R-FEEHK)-FZ-4-K)-3-F X -wbog 2- X KA )-AH)-T

BLAEZ(6)
H
| N/TN\©/CI
4 I
NSNS
H H
© N-{4-[2-3-R-FEK)-F-4-K]-3-F R ko2 2- X )- A B-1,3-— B
(0.98g, 2.63mmol) & = R F 5 7 #) & & & & v N\ B B B (0.25mL,
2.63mmol). 15 94V 6, ARRELR Y, EOCHATHATRE 3 X,
3] N-G-{4-2-G-f-ERH)-FR-4-£]3-F A2 22 ER-BE)-T
BEAE(1.062, 2.59mmol), % % & E4K. '"H NMR 400 MHz (MeOD) § 1.81 (&£
%, J=6.6 Hz, 2H), 1.96 (s, 3H), 2.15 (s, 3H), 3.28 (t, J=6.6 Hz, 2H), 3.49 (t,
J=6.6 Hz, 2H), 6.62 (d, J=5.1 Hz, 1H), 6.90 (d, J=5.1 Hz, 1H), 6.95 (d, J=7.6
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Hz, 1H), 7.23 (t, J=8.1 Hz, 1H), 7.55 (d, J=8.1 Hz, 1H), 7.94 (d, J=5.1 Hz,
1H), 7.98 (s, 1H), 8.52 (d, J=5.1 Hz, 1H); MS m/z411.2 (M +1).

BRAET RN, ALRAFBEGTETAFHELL XA
X II #9684, A D bR RERERF—ERL ALY,

% D
P - 'HNMR400MHz MS (m/z)

1 | (MeOD) § 6.97 (d,J=8.1 Hz, 1H), 7.24 (t, J=8.1 |[2983 (M +1)
- Hz, 1H), 7.32 (d, /= 5.6 Hz, 1H), 7.50 (dd, /= 8.1,
2.0 Hz, 1H), 7.61 (d, /= 5.6 Hz, 1H), 7.76 (d, J =
5.6 Hz, 1H), 7.85 (t,J = 1.8 Hz, 1H), 8.11 (s, 1H),
- 1'851(d,J=5.6 Hz, i1H) :
2 . (CDCl3) 8 2.34 (s, 3H), 6.75 (d, J=5.1 Hz lH) 3312M+1)
6.94 (s, 1H), 7.13 (m, 1H), 7.29 (m, 1H), 7.39 (br.s,
1H), 7.72 (m, 1H), 8.24 (d, J= 5.1 Hz, 1H), 8.44
(d,J=5.1 Hz, 1H)
3 (CDCl3) 8 2.15 (s, 3H), 2.54 (s, 3H), 2.99 (t,J=5.3 | 369.2 (M + 1)
Hz, 2H) 3.68 (dd, J= 5.6, 5.6 Hz, 2H), 5.08 (brs, :
1H), 6.63 (d, J= 5.6 Hz, 1H), 6.83 (d, /= 5.1 Hz,
1H), 7.00 (ddd, J= 8.1, 1.0, 1.0 Hz, 1H), 7.20-7.29
(m, 2H), 7.41 (ddd, J= 8.1, 1.0, 1.0 Hz, 1H), 7.86
-1 (brs, 1H), 8.07 (d, J= 5.6 Hz, 1H), 8.51 (d, J=5.1
Hz, 1H)
4 (MeOD) § 2.14 (&% ,J = 7.1 Hz, 2H), 2.45 (s, | 369.2 (M + 1)
3H), 3.07 (t, J = 6.2 Hz, 2H), 3.85 (t, J = 6.3 Hz,
2H), 6.93 (d, 1H), 7.22 (d, J = 5.1 Hz, 2H), 7.27 (4,
J= 8.1 Hz, 1H), 7.54 (t, 1H), 7.86 (d, 1H), 8.25 (d,
J= 5.1 Hz, 2H), 8.29 (s, 1H), 8.84 (d, 1H)
5 (MeOD) 8 1.12 (t, J=7.6 Hz, 3H), 1.84 (g% ,J | 383.3 (M + 1)
= 6.8 Hz, 2H), 2.58 (q, J = 7.6 Hz, 2H), 2.76 (t, J =
6.8 Hz, 2H), 3.55 (t, /= 6.6 Hz, 2H), 6.54 (d, J =
5.6 Hz, 1H), 6.87 (d, /= 5.1 Hz, 1H), 6.98 (dd, J =
8.1, 2.0 Hz, 1H), 7.24 (t, J= 8.1 Hz, 1H), 7.57 (dd,
J=8.1,2.0 Hz, 1H), 7.89-7.94 (m, 2H), 8.53 (d, J=
5.1 Hz, 1H) ,
6 (MeOD) & 1.81 (&%, J= 6.6 Hz, 2H), 1.96 (s, | 411.2(M + 1)
3H), 2.15 (s, 3H), 3.28 (t, /= 6.6 Hz, 2H), 3.49 (t, J
= 6.6 Hz, 2H), 6.62 (d, /= 5.1 Hz, 1H), 690 (d, J =
5.1 Hz, 1H), 6.95 (d, J= 7.6 Hz, 1H), 7.23 (t, J =
8.1 Hz, 1H), 7.55 (d, J = 8.1 Hz, 1H), 7.94 (d, J =
5.1 Hz, 1H), 7.98 (s, 1H), 8.52 (d, /= 5.1 Hz, 1H);
7 (MeOD) 8 1.09 (t,J=7.6 Hz,3H), 1.78 (2 &% . J [ 4252 M +1)
= 6.7 Hz, 2H), 1.93 (s, 3H), 2.55 (q, /= 7.6 Hz, _
2H), 3.21-3.30 (m, 2H), 3.46 (t, /= 6.6 Hz, 2H),
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3.60 (br.s, 1H), 6.51 (d, J = 5.6 Hz, 1H), 6.83 (d,J
= 4.6 Hz, 1H), 6.93 (dd, J= 7.6, 1.5 Hz, 1H), 7.20
(t, J=8.1 Hz, 1H), 7.53 (dd, J = 8.6, 2.0 Hz, 1H),

7.87-7.91 (m, 2H), 8.49 (d, J= 5.1 Hz, 1H)

(MeOD) 5 191 (5 &4, J = 6.8 Hz, 2H), 2.02 (s,
3H), 3.33 (t, J = 7.1 Hz, 2H), 3.43 (1, J = 6.8 Hz,
2H) 3.49 (s, 3H), 6.52 (d, J= 5.1 Hz, 1H), 6.78 (d,
J=5.1Hz, 1H), 7.19 (d, J= 7.1 Hz, 1H), 7.24 (d, J

= 8.1 Hz, 1H), 7.32 (d, J=8.1 Hz, 1H), 7.37 (1, J= |

2.0 Hz, 1H), 7.85 (d, J = 5.1 Hz, 1H), 835 (d, J =
5.2 Hz, 1H) |

383.1 (M + 1)

(MeOD) 8 1.79 (54 , J =, 7.3 Hz, 2H), 2.30 (s,

3H), 2.31 (s, 3H), 2.55 (t, J = 7.6 Hz, 2H), 2.84 (s, |

3H), 3.23 (t, J = 7.1 Hz, 2H), 6.93 (dd, J= 8.3, 1.8
Hz, 1H), 6.95 (d, J = 5.1 Hz, 1H), 7.03 (d, J = 5.1

Hz, 1H), 7.20 (t, J= 8.1 Hz, 1H), 7.46 (dd, J=17.8,

1.8 Hz, 1H), 8.03 (t, /= 2.0 Hz, 1H), 8.13 (d, J =
5.6 Hz, 1H), 8.52 (d, J= 5.1 Hz, 1H)

3973 (M +1)

10

VA B bt Bt AR R AT : (MeOD) & 1.77-
1.91 (m, 2H), 1.98 (s, 1.5H), 2.03 (s, 1.5H), 2.31 (s,
1.5H), 2.33 (s, 1.5H), 2.85 (s, 3H), 2.85 (s, 1.5H),
2.99 (s, 1.5H), 3.20 (t, J = 7.3 Hz, 1H), 3.25 (t,J =
6.6 Hz, 1H), 3.35-3.41 (m, 2H), 6.94 (dd, J = 7.8,
1.3 Hz, 1H), 6.97 (d, J= 5.1 Hz, 1H), 7.05 (d, J =
5.1 Hz, 0.5H), 7.07 (d, J= 5.1 Hz, 0.5H), 7.21 (t, J
= 8.1 Hz, 1H), 7.48 (m, 1H), 8.03 (m, 1H), 8.15 (4,
J=5.1Hz, 1H), 8.18 (d,J=5.1 Hz, 1H), 8.53 (d, J
=5.05 Hz, 1H);

4392 (M + 1)

11

(MeOD) 5 1.79 (£ %% , J = 7.1 Hz, 2H), 2.23 s,
3H), 2.36 (s, 3H), 2.60 (t, J= 7.1 Hz, 2H), 2.81 (s,
3H), 3.21 (t,J = 7.1 Hz, 2H), 3.53 (s, 3H), 6.88 (d,
J=5.1Hz, 1H), 6.99 (d, J= 5.1 Hz, 1H), 7.21 (d, J
=8.1 Hz, 1H), 7.27 (d,J=17.1 Hz, 1H), 7.36 (t, J =
8.08 Hz, 1H), 7.41 (t, J= 2.0 Hz, 1H), 8.11 (d, J =
5.6 Hz, 1H), 8.41 (d, J= 5.0 Hz, 1H)

412 M+ 1)

12

(MeOD) & 1.75-1.88 (m, 2H), 1.95 (s, 1.5H), 2.03
(s, 1.5H), 2.24 (s, 1.5H), 2.24 (s, 1.5H), 2.80 (s,
3H), 2.83 (s, 1.5H), 2.97 (s, 1.5H), 3.15 (t, J=7.0
Hz, 1H), 3.21 (t, J= 6.6 Hz, 1H), 3.31-3.39 (m,
2H), 3.53 (s, 3H), 6.88 (dd, /= 5.1, 1.0 Hz, 1H),
6.98 (d, J=5.1 Hz, 0.5H), 7.02 (d, J= 5.1 Hz,
0.5H), 7.21 (d, J=8.1 Hz, 1H), 7.27 (d, /= 8.1 Hz,
1H), 7.36 (t,J= 8.0, 1H), 7.41 (t, J=1.77 Hz, 1H),
8.11 (d, /= 5.1 Hz, 0.5H), 8.14 (d, J= 5.1 Hz,
0.5H), 8.41 (d, J=5.05 Hz, 0.5H), 8.42 (d, J=5.05
Hz, 0.5H)

4532 (M + 1)
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13

4252 (M + 1)

14

(MeOD) 5 1.81 (5 g4 . J = 6.6 Hz, 2H), 1.96 (s,
3H), 2.14 (s, 3H), 3.27 (t, J = 6.6 Hz, 2H), 3.49 (t, J
= 6.7 Hz, 2H), 3.78 (s, 2H), 6.62 (d, J = 5.6 Hz,
1H), 6.85 (d, J= 5.1 Hz, 1H), 6.99 (d, J= 7.6 Hz,
1H), 7.26 (t, J = 7.6 Hz, 1H), 7.61-7.66 (m, 2H),
7.94 (d, J= 5.6 Hz, 1H), 8.48 (d, J= 5.1 Hz, 1H)

4064 M+ 1)

15

(MeOD) 8 1.79 (5&# . J = 6.8 Hz, 2H), 1.91 (s,
3H), 1.93 (s, 3H), 2.11 (s, 3H), 3.25 (t J= 7.0 Hz,
2H), 3.46 (1, J = 6.8 Hz, 2H), 4.31 (s, 2H), 6.59 (d,
J=5.6Hz, 1H), 6.82 (d, J= 5.1 Hz, 1H), 6.89 (d, J
=7.6 Hz, 1H), 7.21 (t, J= 7.8 Hz, 1H), 7.56 (d, J =
8.1 Hz, 1H), 7.65 (brs, 1H), 7.91 (d, J = 5.1 Hz,
1H), 8.45 (d, J=5.1 Hz, 1H)

4484 (M + 1)

16

4112 (M + 1)

17

(MeOD) & 1.83 (%% , J = 6.3 Hz, 2H), 2.11 (s,
3H), 3.54 (t, J = 6.6 Hz, 2H), 3.65 (t, J = 6.1 Hz,
2H), 6.59 (d, J = 5.6 Hz, 1H), 6.88 (d, J = 5.1 Hz,
1H), 6.93 (dd, J = 7.6, 2.0 Hz, 1H), 7.20 (t, J = 8.1
Hz, 1H), 7.52 (dd, J = 8.1, 2.0 Hz, 1H), 7.90 (d, J =
5.1 Hz, 1H), 7.95 (t, J = 2.02 Hz, 1H), 8.50 (d, J =
5.1 Hz, 1H) |

3703 (M + 1)

18

(CDCl;) 8 1.98 (&4 , J = 5.8 Hz, 2H), 2.13 (s,
3H), 3.38 (s, 3H), 3.60 (t, J = 5.3 Hz, 2H), 3.70
(brs, 2H), 6.63 (d, J = 5.1 Hz, 1H), 6.84 (d, J = 5.1
Hz, 1H), 7.00 (d, J = 8.1 Hz, 1H), 7.22 (t, J = 8.1
Hz, 1H), 7.40 (dd, J = 8.1, 2.0 Hz, 1H), 7.87 (t, J =
2.0 Hz, 1H), 8.10 (d, J = 5.6 Hz, 1H), 8.52 (d, J =
5.1 Hz, 1H) | 5

3842 (M + 1)

19

(MeOD) & 1.97 (&% J = 6.8 Hz, 2H), 2.01 (s,
3H), 2.12 (s, 3H), 3.52 (t, J = 6.8 Hz, 2H), 4.17 (t, J
= 6.3 Hz, 2H), 6.60 (d, J = 5.6 Hz, 1H), 6.88 (d, J =
5.1 Hz, 1H), 6.93 (dd, J= 8.1, 2.0 Hz, 1H), 7.20
J=8.1Hz, 1H), 7.52 (dd, J = 8.1, 2.0 Hz, 1H), 7.92
(d, J = 5.6 Hz, 1H), 7.95 (t, J = 2.0 Hz, 1H), 8.50
(d,J=5.1 Hz, 1H)

A21(M+ 1)

20

(MeOD) & 2.11 (s, 3H), 2.63 (t, J = 6.6 Hz, 2H),

3.69 (t, J = 6.6 Hz, 2H), 6.67 (d, J = 5.6 Hz, 1H), |

6.88 (d, J = 5.1 Hz, 1H), 6.91 (d, J = 7.6 Hz, 1H),
7.19 (t, J = 8.1 Hz, 1H), 7.51 (dd, J = 8.1, 2.0 Hz,
1H), 7.89-7.95 (m, 2H), 8.50 (d, J = 4.6 Hz, 1H)

384.1 (M + 1)

21

(CDCL3) & 2.15 (s, 3H), 4.69 (brs, 1H), 4.77 (d, J =
4.6 Hz, 2H), 6.68 (d, J = 6.68 Hz, 1H), 6.85 (d, J =
5.1 Hz, 1H), 7.00 (d, J = 8.1 Hz, 1H), 7.22 (t, J =
8.1 Hz, 1H), 7.27-7.31 (m, 2H), 7.36 (t, J = 7.3 Hz,
2H), 7.41 (d, J = 7.1 Hz, 2H), 7.86 (t, J = 2.1 Hz,

4021 (M + 1)
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1H), 8.14 (d, J = 5.6 Hz, 1H), 8.52 (d, J = 5.1 Hz,
1H) |

22

(CDCls) 8 1.95 (brs, 3H), 2.17 (s, 3H) 2.65 (brs,
5H), 3.63 (q, J = 5.6 Hz, 2H), 3.82 (brs, 4H), 6.59
(d, J= 5.1 Hz, 1H), 6.84 (dd, J = 5.1, 1.0 Hz, 1H),
7.00 (d, J = 7.58 Hz, 1H), 7.22 (, J = 8.1 Hz, 1H),
7.40 (d, J = 8.1 Hz, 1H), 7.89 (s, 1H), 8.08 (d, J =
5.1 Hz, 1H), 8.51 (dd, J=5.1, 1.0 Hz, 1H)

4352 M+ 1)

23

(MeOD) & 2.10-2.20 (m, SH), 3.47 (t, J = 6.6 Hz,
2H), 4.14 (t, J = 6.6 Hz, 2H), 6.64 (d, J = 5.6 Hz,
1H), 6.90 (d, J = 5.1 Hz, 1H), 6.93-6.98 (m, 2H),
7.15 (s, 1H), 7.22 (t, J = 8.3 Hz, 1H), 7.54 (d, J =
8.1 Hz, 1H), 7.67 (s, 1H), 7.93-7.99 (m, 2H), 8.52
(d,J=5.1 Hz, 1H)

H202(M+1)

24

(CDCl3) & 2.02-2.12 (m, 3H), 2.23 (s, 3H), 2.44 (1,
J= 8.1 Hz, 2H), 3.38-3.45 (m, 5H), 3.61 (brs, 2H),
6.62 (d, J =-4.6 Hz, 1H), 6.83 (d, J = 4.6Hz,
1H),7.00 (d, J = 7.6 Hz, 1H), 7.22 (t, J = 8.6 Hz,
1H), 7.43 (d, J= 8.1 Hz, 1H), 7.84 (s, 1H), 8.06 (d,
J=5.6Hz, 1H), 8.52 (d, /= 4.6 Hz, 1H)

4372 (M + 1)

25

(MeOD) 8 1.79 (£ & J = 6.6 Hz, 2H), 1.93 (s;
3H), 2.15 (s, 3H), 3.22-3.30 (m, 2H), 3.47 (t, J=
6.6 Hz, 2H), 6.63 (dd, J= 5.1, 2.5 Hz, 1H), 6.95
(dd, J= 5.1, 2.5 Hz, 1H), 7.46 (td, J = 8.2, 2.3 Hz,
1H), 7.79 (d, J= 8.1 Hz, 1H), 7.90-7.98 (m, 2H),

'8.56 (dd, J=5.0,2.5 Hz, 1H), 8.92 (d, /= 2.0 Hz,

1H)

4223 M+ 1)

26

5873 M+ 1)

27

(MeOD) § 2.04 (£ %% . J = 6.8 Hz, 2H), 2.22 (5,
3H), 3.26 (t, J = 6.6 Hz, 2H), 3.60 (t, J = 6.8 Hz,
2H), 3.90 (s, 2H), 6.74 (d, J = 8.1 Hz, 2H), 6.89-
6.95 (m, 3H), 7.14-7.20 (m, 3H), 7.45 (d, J = 8.1
Hz, 1H), 7.75 (4, J = 6.57 Hz, 1H), 7.90 (br.s, 1H),
8.56 (d, J= 5.1 Hz, 1H)

4741 (M + 1)

28

(MeOD) 5 1.88-1.96 (m, SH), 2.09 (s, 3H), 3.18 (1,

J= 6.8 Hz, 2H), 3.54 (t, J = 6.8 Hz, 2H), 4.17 (s,
2H), 6.58-6.62 (m, 3H), 6.88 (d, J = 5.1 Hz, 1H),
6.93 (dd, J = 7.6, 2.02 Hz, 1H), 7.02 (d, J = 8.6 Hz,
2H), 7.20 (t, J = 8.1 Hz, 1H), 7.52 (dd, J = 8.1, 2.0
Hz, 1H), 7.92 (d, J = 5.6 Hz, 1H), 7.95 (t, J = 2.0
Hz, 1H), 8.50 (d, J= 5.1 Hz, 1H)

5163 (M +1)

29

(MeOD) 5 1.88-1.91 (2(z 46 pasx  3H), 3.16 (t, J=
6.8 Hz, 2H), 3.49 (t, J = 6.8 Hz, 2H), 4.4 (brs, 1H),
6.53 (d, J = 5.0 Hz, 1H), 6.79-6.87 (m, 3H), 6.92
(m, 1H), 7.11-7.16 (m, 3H), 7.37-7.50 (m, 3H),
7.65 (d, J = 7.6 Hz, 1H), 7.84 (d, J = 5.6 Hz, 1H),
7.88 (m, 1H), 8.43 (d, J= 5.1 Hz, 1H)

5493 (M + 1)

30

(MeOD) & 191 (d, J = 6.6 Hz, 2H), 1.91 (s, 3H),
3.23 (m, 2H), 3.50 (m, 2H), 6.53-6.55 (m, 3H), 6.80

5493 (M + 1)
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@, J = 5.1 Hz, 1H), 6.85 (m, 1H), 7.12 (1, J, 1H),

738 (m, 2H), 7.44 (d, J = 7.6 Hz, 2H), 7.52 (m,

4H), 7.85 (m, 1H), 7.88 (m, 1H), 8.43 (d, J = 5.0

Hz, 1H), 1H)
31 369.3 (M + 1)
32 4112 M+ 1)
33 3692 (M + 1)
34 4112 (M= 1)
35 3811 (M+1)
36 4233 (M + 1)
37 381.3 (M + 1)
38 4233 (M + 1)
39 369.2 (M + 1)
40 - 12 M+ 1)
41 3692 (M + 1)
42 12 M+ 1)

364 2
N-(3-{3-[2-(3-R- KR )- 4 -4- R |- -2- K- A K )- TBLE(65)
N\ N Cl
2R 0!
/ N~ N
g T

a 45 £ 95T, FQ-R-3- )KL (1.49g, 10.0mmol). 2.4-
= f "2 (1.57mg, 10.0mmol). 8% B& 44(2.52g, 30.0mmol)F= Pd(PPh;),(1.12g,
1.0mmol) & 1,4-—IKE R 20mL)F=K(5mL) ¥ 89 RABBA(R), £ 95Chn
# 14 pEF, AHE, AEXREN, @A CRUE R ki
E R SBALET A T, 155 2-F-4-2-R-L7-3- ) FL,

b ¥4 A 14-ZEEMG.SmL) T 4 2- R -4-2-R-HoL-3- K)o
(226mg, 1.0mmol)Fes} F EaEER —KAH(210mg, 1.1mmol)ImA 3-8 KAk
(105pL, 1.0mmol). /& 110°CHFTIFE B R WA FHE T mik 1.5 BT,
AHE, ARERERN, @38 FEE/ R TR ik A &3 S AT
A REHEBR, T G-R-FE)-[4-Q-R-mhsz-3-2)-www -2- A -k,

¢ £ 110°C, #¥ARR-1,3-—R(1mL)¥ #G-R-FKL)-[4-2-R-7ib
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w-3-K)-HEm-2- K -B(250mg, 0.79mmol)E T4 b Amik 30 5-4F. A
B, A—RTRABEREY, Aisf NaHCO; & ERT 0 . A
FREANE, B A FEE/ — R F ISl e ik AR 6,385 sh4L AT 4 AR 894
WK, 53 N-{3-2-G-R-FE&HL)-ER-4- K |-bog-2- K- A -1,3- =Bk,

d ¥4 @ THFQmL)¥ # N-{3-[2-3-f- K EE)-FR-4-K |- 1R -2-
FA)-FIR-1,3- =& (169mg, 0.2mmol)Ae A\ B B EF(74uL, 0.3mmol), /EIRE
BB PTAFIERBLI 20 94, AEEREH, #4744 % 848 HPLC
ShALPT A R R, FEARAASH. 'TH NMR 400 MHz (CDCL) &
1.70-1.79 (m, 2H), 2.14 (s, 3H), 3.44-3.51 (m, 2H), 3.59-3.66 (m, 2H), 6.57
(dd, J=7.8, 4.8 Hz, 1H), 6.96 (dd, J=7.6, 1.5 Hz, 1H), 7.11 (d, J=5.6 Hz, 1H),
7.23 (t, J=8.1 Hz, 1H), 7.70 (dd, J=8.3, 1.3 Hz, 1H), 7.92 (t, J=2.0 Hz, 1H),
7.97 (dd, J=7.6, 1.5 Hz, 1H), 8.20 (dd, J=4.6, 1.5 Hz, 1H), 8.44 (d, J=5.6 Hz,
1H); MS m/z 397.2 (M + 1).

LA 3
G-8-KE)-[4-G- T BA 24 K)-F-2-24 |- B (45)

N N Cli
Y

_~N ©/
N

NS
N

a ¥ WG-F AL 4 ) RAMBEL(149mg, 1.0mmol). 2.4-— %
"Z(153mg, 1.0mmol). #KBEX4A(318mg, 3.0mmol)F=(Ph;P),PdCl,(70mg,
0.1mmol)£ 1,4- =1 5(4.0mL)#7K(1.0mL) % 8 RAHBLA(R), £ 95C
ik 8 NBE, BB, REXFREN, BLHATHER KA HPLC shiLpf
A RYBEER, 53] 2-8-4-G-F i boz-4-F ),

b ¥4 @ THAML)FH 2-8-4-G-F EE -z 4-2)F% (18mg,
0.08mmol)Fzt F EXaxEE —KA¥(19mg, 0.10mmol)AmA 3-8 KA (17mg,
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0.13mmol). £ 110°CH#FiF R RA WA FHE Pimih 3 0. 5,
REXWRERN, BLSATHEE B4 HPLC SA0AT £ A E K, F3)47
#14-4: '"H NMR 400 MHz (CDCL;) § 4.07 (s, 3H), 7.04 (d, J=8.6 Hz, 1H),
7.26 (t, J=8.1 Hz, 1H) 7.34-7.41 (d, J=8.1 Hz, 1H), 7.49 (d, J=5.1 Hz, 1H),
7.91 (t, J=2.0 Hz, 1H), 8.05 (d, J=5.1 Hz, 1H), 8.44 (d, J=5.1 Hz, 1H), 8.49
(s, 1H), 8.54 (d, J=5.1 Hz, 1H); MS m/z 313.1 (M +1).

ZRER QG RMH, A LRRBIEGBETATFHEXNL X I F
X 9184, £ E ¥ AT ABEIER T AL ALY,

4 E

AMBE "H NMR 400 MHz MS (m/z)
43 3182 M +1)
44 (CDCly) & 2.45 (s, 3H), 6.90 (d, J = 5.1 Hz, 1H), | 2972 M+ 1)

7.01 (d, J = 8.1 Hz, 1H), 7.22 (d, J = 8.1 Hz, 1H),
7.35 (d, /= 5.1 Hz, 1H), 7.41 (dd, J = 7.8, 1.8 Hz,
1H), 7.86 (t, J = 2.0 Hz, 1H), 8.55 (t, J= 5.1 Hz, 2H)
45 (CDClLy) 6 4.07 (s, 3H), 7.04 (d, J = 8.6 Hz, 1H), [313.1(M+1)
7.26 (t, J = 8.1 Hz, 1H) 7.34-7.41 (d, J = 8.1 Hz,
1H), 7.49 (d, J = 5.1 Hz, 1H), 7.91 (t, J = 2.0 Hz,
1H), 8.05 (d, J = 5.1 Hz, 1H), 8.44 (d, J = 5.1 Hz,
1H), 8.49 (s, 1H), 8.54 (d, J= 5.1 Hz, 1H)

46 (CDCly) & 3.07 (s, 3H), 4.08 (s, 3H), 7.50-7.55 (m, | 357.1 (M + 1)
2H), 7.58-7.63 (m, 2H), 7.72 (d, J = 8.1 Hz, 1H),
8.22 (d, J= 5.1 Hz, 1H), 8.46-8.52 (m, 2H), 8.58 (d,
J=5.1 Hz, 1H), 8.68 (s, 1H)
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47

(MeOD) & 2.01 (s, 3H), 3.92 (s, 3H), 7.34-7.40 (m,
2H), 7.43 (d, J = 7.6 Hz, 1H), 7.82 (d, J = 8.1 Hz,
1H), 8.30 (d, J = 5.1 Hz, 1H), 8.36 (s, 2H), 8.42 (s,
1H) | »

3721(M+ 1)

48

(MeOD) & 6.95 (d, J = 8.1 Hz, 1H), 7.17-7.25 (m,
2H), 7.58 (d, J = 8.6 Hz, 1H), 7.67 (t, J = 7.6 Hz,
1H), 7.72 (d, J = 4.1 Hz, 1H), 7.84 (t, J = 7.6 Hz,
1H), 7.99 (s, 1H), 8.14 (d, J = 8.6 Hz, 1H), 8.39 (d, J
= 8.6 Hz, 1H), 8.67 (d, J = 4.6 Hz, 1H), 8.98 (d, J =

| 4.04 Hz, 1H)

3333 (M + 1)

49

TH NMR (400 MHz, MeOD) & 3.09 (s, 6H), 7.02
(dd, J = 7.6, 2.0 Hz, 1H), 7.15 (d, J = 5.1 Hz, 1H),
7.23 (m, 1H), 7.28 (t,J = 8.1 Hz, 1H), 7.53 (dd, J =
8.3, 2.3 Hz, 1H), 8.02 (m, 1H), 8.17 (d, J = 6.1 Hz,
1H), 8.28 (d, J = 7.6 Hz, 1H), 8.62 (d, /=5.1 Hz, 1H)

3263 (M + 1)

S0

(CDClL;) & 0.79-0.91 (m, 2H), 1.05-1.15 (m, 3H),
1.33 (m, 1H), 1.59-1.70 (m, 5H), 3.34 (dd, J = 6.6,
5.6 Hz, 2H), 6.57 (dd, J = 7.6, 5.1 Hz, 1H), 7.08
(ddd, J = 8.1, 2.0, 1.0 Hz, 1H), 7.12 (d, J = 5.6 Hz,
1H), 7.28 (t, J = 7.8 Hz, 1H) 7.35 (ddd, J = 8.1, 2.0,
1.0 Hz, 1H), 7.68 (t, J = 2.0 Hz, 1H), 7.88 (dd, J =
7.8, 1.8 Hz, 1H), 8.23 (dd, J= 4.8, 1.8 Hz, 1H), 8.44
(d, J=5.6 Hz, 1H), 8.85 (s, 1H)

3942 (M + 1)

51

4963 (M + 1)

52

(CDCL;) & 2.96 (t, J = 5.8 Hz, 2H), 3.61 (g, J= 5.6
Hz, 2H), 6.59 (dd, J = 7.6, 5.1 Hz, 1H), 7.03 (d, J =
7.6 Hz, 1H), 7.12 (d, J = 5.6 Hz, 1H), 7.25 (t, J= 8.1
Hz, 1H), 7.42 (dd, J= 8.1, 1.5 Hz, 1H), 7.75 (t, J =
2.0 Hz, 1H), 7.92 (dd, J = 7.8, 2.0 Hz, 1H), 8.21 (dd,
J=4.8,1.77 Hz, 1H), 8.44 (d, J = 5.6 Hz, 1H);

3411 M+ 1)

53

(MeOD) & 2.46 (s, 3H), 2.71 (s, 3H), 2.96 (t, J = 6.2
Hz, 2H), 3.58 (t, J = 6.2 Hz, 2H), 6.89-6.94 (m, 2H),
7.04 (d, J = 5.1 Hz, 1H), 7.20 (t, J = 8.3 Hz, 1H),
7.50 (dd, J = 8.1, 1.5 Hz, 1H), 7.86 (dd, J = 7.6, 2.0
Hz, 1H), 7.98 (t, J = 2.0 Hz, 1H), 8.20 (dd, J = 4.8,
1.8 Hz, 1H), 8.44 (d, J= 5.6 Hz, 1H);

3692 M+ 1)

34

CDCl;) & 2.09 (s, 3H), 3.78 (brs, 2H), 3.86 (brs, 2
H), 6.78 (dd, J = 7.6, 6.1 Hz, 1H), 7.00 (d, J = 7.6

Hz, 1H), 7.10 (d, J=5.6 Hz, 1H), 7.25 (m, 1H), 7.49

(m, 1H), 7.68 (d, J = 8.1 Hz, 1H), 8.01 (s, 1H), 8.16-
8.25 (m, 2H), 8.52 (d, J= 5.1 Hz, 1H)

383.1 (M + 1)

55

(CDCLy) 5 1.74 (&4 , J= 6.3 Hz, 1H), 2.83 (t, J =
6.1 Hz, 2H), 3.59 (g, J = 5.7 Hz, 2H), 6.59 (dd, J =
7.6, 4.6 Hz, 1H), 7.04 (d, J= 8.1 Hz, 1H), 7.11 (d, J
= 5.6 Hz, 1H), 7.25 (t, J= 8.1 Hz, 1H), 7.43 (d, J =
8.1 Hz, 1H), 7.74 (brs, 1H), 7.91 (dd, J= 7.8, 1.8
Hz, 1H), 8.21 (dd, J = 4.6, 1.5 Hz, 1H), 8.43 (d, J =
5.6 Hz, 1H)

355.1 (M + 1)

56

369.2 (M + 1)
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57

368.4 (M + 1)

S8

(CDCls) § 1.86 (&% ,J = 12.1, 6.1 Hz, 2H), 2.94
(t, J = 5.8 Hz, 2H), 3.08 (s, 3H), 3.60-3.68 (m, 2H),
6.60 (dd, J = 7.3, 5.3 Hz, 1H), 7.17 (d, J = 5.6 Hz,
1H), 7.51 (¢, J = 8.0 Hz, 1H), 7.57 (d, J = 7.6 Hz,
1H), 7.94 (d, J = 7.6 Hz, 1H), 8.03 (d, J = 8.1 Hz,
1H), 8.23 (d, J= 5.1 Hz, 1H), 8.30 (s, 1H), 8.46 (d, J
=5.6 Hz, 1H)

3993 (M + 1)

59

(MeOD) § 1.65 (& &4 J = 6.8 Hz, 2H), 2.63 (1, J =
6.8 Hz, 2H), 3.51 (t, J = 6.8 Hz, 2H), 6.60 (dd, J =
7.8, 4.8 Hz, 1H), 7.24 (d, J = 5.6 Hz, 1H), 7.47 (t, J
= 7.8 Hz, 1H), 7.55 (d, J = 7.6 Hz, 1H), 7.82 (d, J =
8.6 Hz, 1H), 8.03-8.10 (m, 2H), 8.23 (brs, 1H), 8.40
(d, J=5.1 Hz, 1H)

4002 (M + 1)

60

(MeOD) 8 1.74 (£ &4 J = 6.9 Hz, 2H), 2.68 (1, J =
6.8 Hz, 2H), 3.57'(t, J = 6.8 Hz, 2H), 6.62 (dd, J =
7.8, 4.8 Hz, 1H), 7.26-7.33 (m, 2H), 7.44 (1, J = 8.1
Hz, 1H), 7.84 (d, J = 8.6 Hz, 1H), 8.05-8.11 (d, J =
7.6 Hz, 2H), 8.18 (s, 1H), 8.4 (d, J = 5.6 Hz, 1H)

3462 (M + 1)

61

(CDCL3) 8 0.91 (s, 6H), 2.61 (s, 2H), 3.40 (d, J = 6.1
Hz, 2H), 6.62 (dd, J = 7.6, 5.1 Hz, 1H), 7.07 (m,
1H), 7.14 (d, J = 5.6 Hz, 1H), 7.28 (d, J = 8.1 Hz,
1H), 7.38 (d, J = 8.1 Hz, 1H), 7.70 (t, J = 2.0 Hz,

1H), 7.94 (dd, J=7.8, 1.8 Hz, 1H), 8.20 (dd, J = 4.6,

1.5 Hz, 1H), 8.46 (d, /= 5.6 Hz, 1H)

I ML 1)

62

(MeOD) & 2.00 (5.g4# J = 6.7 Hz, 2H), 2.68 (s,
3H), 2.91 (t, J = 6.8 Hz, 2H), 3.61 (t, J = 6.6 Hz,
2H), 6.91-6.98 (m, 2H), 7.03 (d, J = 5.1 Hz, 1H),
723 (t, J = 8.1 Hz, 1H), 7.53 (dd, J = 8.1, 2.0 Hz,
1H), 7.89 (dd, J = 7.6, 1.52 Hz, 1H), 8.01 (t, J = 2.0
Hz, 1H), 8.22 (dd, J = 5.1, 1.5 Hz, 1H), 8.47 (d, J =
5.1 Hz, 1H)

3692 M+ 1)

63

(MeOD) & 1.81 (&% J = 7.0, 2H), 2.42 (s, 6H),
2.58 (t, J =7.0, 2H), 3.55 (t, J = 6.8 Hz, 2H), 6.68
(dd, J = 6.1, 6.1 Hz, 1H), 7.04 (dd, J = 8.1, 1.5 Hz,
1H), 7.28-7.34 (m, 2H), 7.49 (d, J = 8.1, 1.0 Hz,
1H), 7.83 (brs, 1H), 8.14 (d, J = 6.6 Hz, 2H), 8.46
(d,J=5.6 Hz, 1H)

3832 (M + 1)

64

(MeOD) & 1.25 (d, J = 6.6 Hz, 6H), 1.85-1.94 (m,
2H), 293 (t, J = 7.1, 2H), 3.25 (£4& w/
## ., 1H), 3.61 (t, J = 6.3 Hz, 2H), 6.71 (dd, J =
7.6, 5.1 Hz, 1H), 7.02 (dd, J = 7.6, 1.5 Hz, 1H),
7.25-7.32 (m, 2H), 7.46 (dd, J = 8.1, 2.0 Hz, 1H),
7.80 (t, J = 2.0 Hz, 1H), 8.8.11-8.18 (m, 2H), 8.45
(d, J=5.6 Hz, 1H)

3972 (M + 1)

65

(CDCls) & 1.70-1.79 (m, 2H), 2.14 (s, 3H), 3.44-3.51
(m, 2H), 3.59-3.66 (m, 2H), 6.57 (dd, J = 7.8, 4.8
Hz, 1H), 6.96 (dd, J = 7.6, 1.5 Hz, 1H), 7.11 (d, J =
5.6 Hz, 1H), 7.23 (1, J = 8.1 Hz, 1H), 7.70 (dd, J =

3972 (M +1)
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8.3, 1.3 Hz, 1H), 7.92 (t, J = 2.0 Hz, 1H), 7.97 (ad, J
=76, 1.5 Hz, 1H), 8.20 (dd, J = 4.6, 1.5 Hz, 1H),
8.44 (d,J = 5.6 Hz, 1H)

66

(MeOD) 6 1.67 (%4 , J = 6.6 Hz, 2H), 1.86 (s,
3H), 2.11 (s, 3H), 3.16 (¢, J = 6.6 Hz, 2H), 3.37 (t, J
= 6.6 Hz, 2H), 6.64 (dd, J = 7.1, 5.1 Hz, 1H), 6.89
(d, J= 8.1 Hz, 1H), 7.18 (t, J = 8.1 Hz, 1H), 7.45-
7.50 (m, 2H), 7.88 (t, J = 2.0 Hz, 1H), 8.04 (dd, J =
5.1, 1.5 Hz, 1H), 8.38 (s, 1H)

4112 M+ 1)

67

(CDCL3) & 1.74-1.82 (m, 2H), 2.22 (s, 3H), 3.06 (s,
3H), 3.46-3.54 (m, 2H), 3.63-3.69 (m, 2H), 6.59 (dd,
J =176, 4.6 Hz, 1H), 7.16 (d, J = 5.6 Hz, 1H), 7.50
(d, J = 5.1 Hz, 2H), 8.01 (d, J = 7.6 Hz, 1H), 8.21
(dd, J = 4.6, 1.5 Hz, 1H), 8.33-8.39 (m, 2H), 8.47 (d,
J=5.6 Hz, 1H)

1AM+ 1)

68

(MeOD) 5 1.66 (54 . J = 6.6 Hz, 2H), 2.03 (s,
3H), 3.29 (t, J = 7.1 Hz, 2H), 3.51 (t, J = 6.1 Hz,
2H), 6.62 (dd, J= 7.8, 4.8 Hz, 1H), 7.31 (d, J = 5.6
Hz, 1H), 7.45 (t, J = 8.0 Hz, 1H), 7.50 (d, J= 7.6 Hz,
1H), 8.02 (d, J = 7.6 Hz, 1H), 8.09 (dd, J=5.1, 1.5
Hz, 1H), 8.14 (dd, J= 8.1, 1.5 Hz, 1H), 8.28 (s, 1H),
8.45 (d, J= 5.6 Hz, 1H)

4421 M+ 1)

69

(MeOD) 6 1.72 (5&# J = 6.3 Hz, 2H), 2.02 (s,
3H), 3.31 (t, J = 6.1 Hz, 2H), 3.54 (t, J = 6.1 Hz,
2H), 6.77 (dd, J= 7.6, 5.6 Hz, 1H), 7.30 (d, J = 7.6
Hz, 1H), 7.38 (d, J = 5.6 Hz, 1H), 744 (1, J = 8.1

Hz, 1H), 7.91 (dd, J = 8.6, 1.5 Hz, 1H), 8.05 (dd, J= |

5.6, 1.5 Hz, 1H), 8.28 (t, /= 1.8 Hz, 1H), 8.34 (d, J
= 7.1 Hz, 1H), 8.53 (d, /= 5.6 Hz, 1H)

3882 M+ 1)

70

(CDCl3) 6 1.29 (s, 9H), 1.80 (brs, 2H), 3.50 (q, J =
6.1 Hz, 2H), 3.68 (brs, 2H), 6.07 (brs, 1H), 6.65 (brs,
1H), 7.00 (d, J = 8.6 Hz, 1H), 7.13 (d, J = 5.6 Hz,
1H), 7.23 (d, J = 8.1 Hz, 1H), 7.73 (d, J = 8.1 Hz,
1H), 7.83 (s, 1H), 8.22 (d, J= 5.1 Hz, 1H), 8.47 (d, J
= 5.6 Hz, 1H)

4392 (M + 1)

71

(CDCl3) 3 1.09 (s, 9H), 1.81 (brs, 2H), 2.22 (s, 2H),
3.48 (g, J = 6.6 Hz, 2H), 3.72 (brs, 2H), 6.65 (t, J =
6.6 Hz, 1H), 6.99 (d, J = 8.1 Hz, 1H), 7.12 (d, J =
5.6 Hz, 1H), 7.22 (4, J = 8.1 Hz, 1H), 7.76 (d, J =
8.1 Hz, 1H), 7.85 (1, J = 2.0 Hz, 1H), 8.07 (brs, 1H),
8.22 (dd, J = 5.1, 1.5 Hz, 1H), 8.47 (d, J = 5.6 Hz,
1H)

4532 (M + 1)

72

(CDCl3) & 1.83 (&4  J = 5.7 Hz, 2H), 2.92 (s,
3H), 3.22 (brd, J = 5.1 Hz, 2H), 3.74 (brd, J = 5.1
Hz, 2H), 6.65 (dd, J = 7.6, 5.1 Hz, 1H), 7.06 (d, J =
8.1 Hz, 1H), 7.12 (d, J = 5.6 Hz, 1H), 7.28 (d, J =
8.1 Hz, 1H), 7.43 (d, J = 8.1 Hz, 1H), 7.83 (s, 1H),
7.98 (d, J = 6.6 Hz, 1H), 8.22 (dd, J = 5.1, 1.5 Hz,
1H), 8.47 (d, J = 5.6 Hz, 1H)

4331 (M + 1)

97



200780047634. 0

w5 ZE83/941T

73

(CDCL3) 5 0.84 (s, 6H), 2.13 (s, 3H), 3.08 (d, J = 7.1
Hz, 2H), 3.47 (d, J = 6.6 Hz, 2H), 6.56 (dd, J = 7.6,
4.6 Hz, 1H), 6.98 (dd, J = 8.3, 1.8 Hz, 1H), 7.12 (d,
J=5.6Hz, 1H), 7.22 (t, J= 8.1 Hz, 1H), 7.55 (dd, J
=8.1, 1.0 Hz, 1H), 7.81 (t,J = 2.0 Hz, 1H), 7.96 (dd,
J =78, 1.8 Hz, 1H) 8.16 (dd, J = 4.8, 1.8 Hz, 1H),
8.41(d, J= 5.6 Hz, 1H)

4252 M+ 1)

74

(CDCL;) 6 1.72 (4 J = 5.7 Hz, 2H), 3.57-3.68
(m, 4H), 6.60 (dd, J = 7.8, 4.8 Hz, 1H), 7.08 (d, J =
6.6 Hz, 1H), 7.12 (d, J= 5.6 Hz, 1H), 7.28 (t, /= 8.1
Hz, 1H), 7.40 (dd, J = 8.1, 1.5 Hz, 1H), 7.68 (t, J =
2.0 Hz, 1H), 7.92 (dd, J = 7.6, 2.0 Hz, 1H), 8.16 (dd,
J=4.8, 1.8 Hz, 1H), 8.44 (d, J= 5.6 Hz, 1H)

356.1 (M + 1).

75

(CDCl3) 8 1.94 (¢4 J=6.0 Hz, 2H), 3.35 (s, 3H),
3.63 (t, J = 5.6 Hz, 2H), 3.66-3.74 (m, 2H), 6.62 (dd,
J=173, 5.3 Hz, 1H), 7.04 (d, J = 7.6 Hz, 1H), 7.15
(d. J = 5.6 Hz, 1H), 7.27 (t, J = 8.1 Hz, 1H), 7.43 (d,
J=8.1Hz, 1H),7.81 (t,/=1.8 Hz, 1H), 7.98 (d,J =
7.6 Hz, 1H), 8.24 (dd, J = 4.8, 1.8 Hz, 1H), 8.47 (d,
J=5.6 Hz, 1H)

370.1 (M + 1)

76

(MeOD) & 1.83 (2% . J = 6.5 Hz, 2H), 2.00 (s,
3H), 3.55 (t, J = 6.8 Hz, 2H), 4.12 (1, J = 6.1 Hz,

'2H), 6.66 (m, 1H), 7.03 (d, /= 8.1 Hz, 1H), 7.30 (m,

2H), 7.50 (d, J = 8.6 Hz, 1H), 7.84 (brs, 1H), 8.12
(d, J=6.6 Hz, 2H), 8.46 (d, /= 5.6 Hz, 1H)

3981 (M + 1)

77

(CDCL3) & 1.83 (brs, 2H), 2.07 (5% J=7.83 Hz,
2H), 2.51 (t, J = 8.1 Hz, 2H), 3.37-3.47 (m, 4H),
3.61 (brs, 2H), 6.59 (brs, 1H), 6.90 (d, J = 7.6 Hz,
1H), 7.05 (d, J = 5.6 Hz, 1H), 7.16 (t, J = 8.1 Hz,
1H), 7.65 (d, J = 8.1 Hz, 1H), 7.87 (t, J = 1.78 Hz,
1H), 8.02 (brs, 1H), 8.17 (d, J = 5.1 Hz, 1H), 8.42
(d, J= 5.6 Hz, 1H)

4232 M+ 1)

78

(CDCl3) & 1.74 (brs, 2H), 2.43 (brs, 6H), 3.59 (q, J =
6.6 Hz, 2H), 3.70 (brs, 4H), 6.59 (dd, J = 7.6, 4.6
Hz, 1H), 7.05 (d, J = 8.1 Hz, 1H), 7.12 (d, J = 5.6
Hz, 1H), 7.28 (d, J = 8.1 Hz, 1H), 7.44 (d, J = 8.1
Hz, 1H), 7.76 (s, 1H), 7.89 (dd, J= 7.6, 1.5 Hz, 1H),
822 (dd, J = 4.6, 1.5 Hz, 1H), 8.43 (d, J = 5.1 Hz,
1H)

4252 M+ 1)

79

(MeOD) 6 2.79 (t, J = 7.1 Hz, 2H), 3.69 (1, J = 7.1
Hz, 2H), 6.63 (dd, J = 7.6, 5.1 Hz, 1H), 6.68 (s, 1H),
6.99 (dd, J = 8.1, 2.02 Hz, 1H), 7.22-7.29 (m, 2H),
7.43-7.49 (m, 2H), 7.83 (s, 1H), 8.06-8.12 (m, 2H),
8.41(d, J= 5.6 Hz, 1H)

321 M+ 1)

80

(CDCls) 6 1.96 (£ &% . J= 6.8 Hz, 2H), 3.46 (¢, J =
6.6 Hz, 2H), 3.90 (t, J = 6.8 Hz, 2H), 6.62 (dd, J =
7.6, 4.6 Hz, 1H), 6.84 (s, 1H), 7.04 (s, 1H), 7.05 (d,
J=7.6Hz, 1H), 7.11 (d, /= 5.6 Hz, 1H), 7.24 (1, J =
7.8 Hz, 1H), 7.40 (dd, J = 8.1, 1.5 Hz, 1H), 7.47 (s,

4062 M+ 1)
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1H), 7.77 (t, J = 2.0 Hz, 1H), 7.89 (dd, J = 7.8, 1.8
Hz, 1H), 8.21 (dd, J = 4.8, 1.8 Hz, 1H), 8.44 (d, J =
5.6 Hz, 1H)

81

MeOD) & 1.89 (&%, J = 7.1 Hz, 2H), 2.17 (s,
3H), 3.46 (t, J = 6.8 Hz, 2H), 3.84 (t, J = 7.1 Hz,
2H), 6.64 (dd, J = 7.6, 5.1 Hz, 1H), 6.68 (d, /= 1.0
Hz, 1H), 6.84 (d, /= 1.5 Hz, 1H), 6.98 (dd, J = 7.6,
1.52 Hz, 1H), 7.22 (d, J=8.1 Hz, 1H), 727 (d, J =
5.0 Hz, 1H), 7.42 (dd, J= 8.1, 2.0 Hz, 1H), 7.75 (t, J
= 1.8 Hz, 1H), 8.06-8.11 (m, 2H), 8.43 (d, J = 5.6
Hz, 1H)

4202 (M + 1)

82

(MeOD) 8 1.92 (&%, J = 7.0 Hz, 2H), 2.12 (s,
3H), 2.17 (s, 3H), 3.36 (t, J = 6.8 Hz, 2H), 3.86 (t, J
= 7.1 Hz, 2H), 6.65-6.70 (m, 2H), 6.85 (br.s, 1H),
6.88 (d, J = 8.1 Hz, 1H), 7.16 (t, J = 8.1 Hz, 1H),
7.44 (dd, J = 8.1, 2.0 Hz, 1H), 7.49 (dd, J= 7.6, 1.5
Hz, 1H), 7.88 (t, J = 2.0 Hz, 1H), 8.06 (dd, J = 5.1,
2.0 Hz, 1H), 8.40 (s, 1H)

4342 (M + 1)

83

(MeOD) 5 1.93 (£ &4 , J= 7.0 Hz,2H), 3.45 (1, J =
7.0 Hz, 2H), 3.98 (t, J = 7.1 Hz, 2H), 6.64 (dd, J =
7.6, 4.6 Hz, 1H), 6.86 (s, 1H), 7.01 (s, 1H), 7.28 (d,
J=5.6 Hz, 1H), 7.44 (t, J = 7.8 Hz, 1H), 7.50-7.56
(m, 2H), 7.78 (d, J ="7.6 Hz, 1H), 8.05-8.12 (m, 2H),
8.24 (brs, 1H), 8.44 (d, J = 5.6 Hz, 1H)

4512 M+ 1)

84

(CDCls) & 1.45-1.60 (m, 4H), 2.71 (t, J = 6.3 Hz,
2H), 3.50 (g, J = 6.0 Hz, 2H), 6.58 (dd, J = 7.6, 5.1
Hz, 1H), 7.06 (d, J = 7.1 Hz, 1H), 7.10 (d, J = 5.6
Hz, 1H), 7.26 (t, J = 8.1 Hz, 1H), 7.40 (dd, J = 8.1,
2.0 Hz, 1H), 7.70 (t, J = 2.0 Hz, 1H), 7.87 (dd, J =
7.6, 1.5 Hz, 1H), 8.22 (dd, J = 4.8, 1.8 Hz, 1H), 8.42
(, J= 5.6 Hz, 1H)

369.3 (M + 1)

85

(MeOD) & 1.46 (brs, 4H), 1.86 (s, 3H), 3.09 (t, J =
6.6 Hz, 2H), 3.45 (t, J = 6.8 Hz, 2H), 6.74 (dd, J =
7.6, 5.6 Hz, 1H), 7.03 (dd, J = 8.1, 2.0 Hz, 1H),
7.25-7.32 (m, 2H), 7.44 (dd, J = 8.1, 2.0 Hz, 1H),
7.77 (t, J = 1.8 Hz, 1H), 8.04 (dd, J = 5.3, 1.3 Hz,
1H), 8.26 (d, J = 7.1 Hz, 1H), 8.47 (d, J = 5.6 Hz,
1H);

4112 M+ 1)

86

(MeOD) & 3.98 (s, 3H) 7.05 (ddd, J = 7.5, 5.1, 2.5
Hz, 1H), 7.26 (dd, J = 5.1, 2.5 Hz, 1H), 8.18-8.24
(m, 2H), 8.29 (dd, J= 7.6, 2.0 Hz, 1H)

2033 (M + 1)

87

(MeOD) & 2.93 (s, 3H), 3.99 (s, 3H), 7.05 (ddd, J =
7.5,4.9, 2.3 Hz, 1H), 7.25 (d, J = 5.1 Hz, 1H), 8.17-
8.24 (m, 2H), 8.38 (d, J= 7.1 Hz, 1H)

2173 (M + 1)

88

(MeOD) § 1.20-1.46 (m, 6H), 1.63 (d, J = 13.6 Hz,
1H), 1.76 (d, J = 13.6 Hz, 2H), 2.00 (d, J = 11.6 Hz,
2H), 3.98 (s, 3H), 7.05 (ddd, J = 7.3, 5.1, 2.3 Hz,
1H), 7.21 (d, J = 5.1 Hz, 1H), 8.16-8.22 (m, 2H),
8.33 (d,J=7.6 Hz, 1H)

2852 (M + 1)
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89

280.1 (M + 1)

9

(MeOD) 8 4.10 (s, 3H), 7.22 (dd, J = 8.1, 5.1 Hz,
1H), 7.86-7.90 (m, 2H), 8.38 (dd, J = 5.1, 2.0 Hz,
1H), 8.53 (d, J = 5.6 Hz, 1H), 8.76 (dd, J = 7.6, 2.0
Hz, 1H), 9.05 (d, J= 5.1 Hz, 1H), 9.33 (m, 1H), 9.48
(br.s, 1H)

2803 M+ 1)

91

(MeOD) & 4.03 (s, 3H), 7.10 (dd, J = 7.8, 4.8 Hz,
1H), 7.27 (d, J = 8.1 Hz, 1H), 7.42 (t, J = 8.0 Hz,
1H), 7.54 (d, J = 5.6 Hz, 1H), 7.90 (d, J = 8.0 Hz,
1H), 8.24 (d, J= 5.1 Hz, 1H), 8.31 (s, 1H), 8.43 (d, J
= 5.6 Hz, 1H), 8.48 (d,J=5.1 Hz, 1H)

3042(M+ 1)

92

(MeOD) 5 4.04 (s, 3H), 7.13 (dd, J = 7.6, 5.1 Hz,
1H), 7.48 (t, J = 8.1 Hz, 1H), 7.62 (d, J = 5.1 Hz,
1H), 7.80 (dd, J = 8.1, 2.0 Hz, 1H), 7.89 (dd, J= 8.1,
2.0 Hz, 1H), 8.25 (dd, J = 4.8, 1.8 Hz, 1H), 8.50 (d,
J=5.6 Hz, 1H), 8.59 (dd, J = 7.6, 2.0 Hz, 1H), 9.08
(t,J=2.3 Hz, 1H)

241 M+ 1)

93

(MeOD) 8 3.09 (s, 3H), 4.03 (s, 3H), 7. 12 (dd, J =
7.6, 5.1 Hz, 1H), 7.49-7.54 (m, 2H), 7.62 (d, J=5.1
Hz, 1H), 7.81 (m, 1H), 8.23 (d, /= 5.0 Hz, 1H), 8.48
(d, J = 5.0 Hz, 1H), 8.61 (d, J = 7.6 Hz, 1H), 8.78
(br.s, 1H)

3572 (M + 1).

94

400 MHz (MeOD) & 4.06 (s, 3H), 7.13 (dd, J = 7.3,
4.8 Hz, 1H), 7.36 (t, J = 8.1 Hz, 1H), 7.57 (d, J= 5.1
Hz, 1H), 7.64 (d, J= 8.1 Hz, 1H), 7.85 (d, J=8.1 Hz,
1H), 8.25 (dd, J = 4.8, 1.8 Hz, 1H), 8.45 (d, J= 5.1
Hz, 1H), 8.50 (brs, 1H), 8.61 (dd, J = 7.6, 2.0 Hz,
1H)

3232 M+ 1)

95

(McOD) 8 4.03 (s, 3H), 7.11 (ddd, J = 7.2, 4.9, 2.0
Hz, 1H), 7.36 (t, J = 8.1 Hz, 1H), 7.44 (d, J = 7.6
Hz, 1H), 7.54 (d, J = 5.6 Hz, 1H), 7.84 (d, J = 7.6
Hz, 1H), 8.23 (m, 1H), 8.32 (s, 1H), 8.44 (dd, J =
5.1,2.0 Hz, 1H), 8.54 (dd, J= 7.6, 2.0 Hz, 1H)

3223 M+ 1)

9

(MeOD) 6 1.20 (t, J = 7.3 Hz, 3H), 3.38 (g, J = 7.2
Hz, 2H), 4.03 (s, 3H), 7.11 (dd, J= 7.6, 5.1 Hz, 1H),
7.34-7.38 (m, 2H), 7.53 (d, J = 5.1 Hz, 1H), 7.81 (dt,
J=7.1, 2.0 Hz, 1H), 8.21-8.26 (m, 2H), 8.43 (d, J =
5.1 Hz, 1H), 8.53 (dd, J= 7.6, 1.5 Hz, 1H)

3502M+1)

97

(MeOD) & 2.31 (s, 6H), 2.58 (t, J = 6.8 Hz, 2H),
3.51 (¢, J = 6.6 Hz, 2H), 4.03 (s, 3H), 7.11 (dd, J =
7.6, 5.1 Hz, 1H), 7.33-7.42 (m, 2H), 7.53 (d, J= 5.6
Hz, 1H), 7.84 (dt, J= 7.6, 1.8 Hz, 1H), 8.23 (dd, J =
5.1, 2.0 Hz, 1H), 8.26 (brs, 1H), 8.43 (d, J = 5.6 Hz,
1H), 8.52 (dd, J = 7.6, 2.0 Hz, 1H)

3932M+ 1)

98

336.3(M+1)

99

(MeOD) 8 4.03 (s, 3H), 7.12 (dd, J = 7.3, 4.8 Hz,
1H), 7.42 (t, J = 7.8 Hz, 1H), 7.48 (d, J = 8.1 Hz,
1H), 7.60 (d, J = 5.1 Hz, 1H), 7.73 (d, J = 8.1 Hz,
1H), 8.23 (dd, J = 5.1, 2.0 Hz, 1H), 8.46 (d, J= 5.6

358.1 M+ 1)

100
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Hz, 1H), 8.63 (ad, J = 7.6, 2.0 Hz, 1H), 8.66 (br.s,
1H)

100

(MeOD) & 2.51 (s, 3H), 4.03 (s, 3H), 7.12 (dd, J =
7.6, 5.1 Hz, 1H), 7.40 (d, J = 8.1 Hz, 1H), 7.46 (1,
J=7.8 Hz, 1H), 7.60 (d, J = 5.6 Hz, 1H), 7.74 (d, J =
8.1 Hz, 1H), 8.23 (dd, /= 4.8, 1.8 Hz, 1H), 8.47 (d,
J=5.6 Hz, 1H), 8.61 (dd, J= 7.6, 1.5 Hz, 1H), 8.65
(s, 1H)

3722(M +1)

101

(MeOD) & 1.02 (t, J = 7.1 Hz, 3H), 2.90 (q, /= 7.6
Hz, 2H), 4.04 (s, 3H), 7.13 (dd, J = 7.6, 5.1 Hz, 1H),
7.39-7.48 (m, 2H), 7.60 (d, J = 5.1 Hz, 1H), 7.73 (d,
J=8.1 Hz, 1H), 8.24 (dd, J = 4.8, 1.8 Hz, 1H), 8.47
d, J = 5.1 Hz, 1H), 8.60 (d, J = 7.6, 2.0 Hz, 1H),
8.66 (brs, 1H)

3862 (M + 1)

102

(MeOD) 5 0.78 (t, J = 7.3 Hz, 3H), 1.23 (x4, J =
7.1 Hz, 2H), 1.37 (2.4 J=7.3 Hz, 2H), 2.84 (t.J
= 7.1 Hz, 2H), 4.03 (s, 3H), 7.12 (dd, J = 7.3, 4.8
Hz, 1H), 7.38-7.47 (m, 2H), 7.59 (d, J = 5.6 Hz,
1H), 7.71 (brd, J = 7.6 Hz, 1H), 8.23 (dd, J = 5.1,
2.0 Hz, 1H), 8.46 (d, J = 5.1 Hz, 1H), 8.61 (dd, J =
7.6, 2.0 Hz, 1H), 8.68 (brs, 1H)

4142 (M+1)

103

(MeOD) & 2.96 (t, J = 6.1 Hz, 2H), 3.50 (t, J = 6.1
Hz, 2H), 4.03 (s, 3H), 7.13 (dd, J = 7.6, 4.6 Hz, 1H),

7.40-7.48 (m, 2H), 7.60 (d, J= 5.1 Hz, 1H), 7.74 (dt,

J=17.1, 2.0 Hz, 1H), 8.24 (dd, J = 5.1, 2.0 Hz, 1H),
8.47 (d, J = 5.6 Hz, 1H), 8.61 (dd, J = 7.6, 2.0 Hz,
1H), 8.66 (br.s, 1H)

402.1 (M +1)

104

(MeOD) 6 1.00-1.1.20 (m, 5H), 1.40-1.70 (m, SH),
3,03 (m, 1H), 4.04 (s, 3H), 7.13 (dd, J = 7.6, 5.1 Hz,
1H), 7.43 (d, J = 5.1 Hz, 2H), 7.60 (d, J = 5.1 Hz,
1H), 7.69 (m, 1H), 8.24 (dd, J = 5.1, 2.0 Hz, 1H),
8.47 (d, J = 5.6 Hz, 1H), 8.63 (dd, J = 7.6, 2.0 Hz,
1H), 8.74 (s, 1H)

4403 (M + 1)

105

MHz (MeOD) & 1.05 (t, J= 7.3 Hz, 6H), 3.19 (q, J =
7.1 Hz, 4H), 4.03 (s, 3H), 7.12 (dd, J = 7.6, 5.1 Hz,
1H), 7.36 (d, J = 7.6 Hz, 1H), 744 (t, J = 7.8 Hz,
1H), 7.58 (d, J = 5.1 Hz, 1H), 7.68 (d, J = 8.1 Hz,
1H), 8.24 (dd, J = 5.1, 2.0 Hz, 1H), 8.47 (d, J= 5.6
Hz, 1H), 8.58 (dd, J=17.6, 1.5 Hz, 1H), 8.74 (s, 1H)

4142 M+ 1)

106

(McOD) 8 1.95-2.02 (m, 4H), 3.24-3.30 (5 & W
EA . 4H), 4.02 (s, 3H), 6.24 (dd, J = 7.8, 2.3 Hz,
1H), 6.84 (d, J = 8.1 Hz, 1H), 7.04-7.10 (m, 2H),
7.19 (brs, 1H), 7.45 (d, J= 5.1 Hz, 1H), 8.23 (dd, J =
4.8, 1.8 Hz, 1H), 8.37 (d, J = 5.1 Hz, 1H), 8.52 (dd,
J=17.6,1.5 Hz, 1H)

3482 (M + 1)

107

(MeOD) 6 1.33-1.42 (m, 2H), 1.55 (&%, J = 5.7
Hz, 4H), 2.95 (t, J = 5.6 Hz, 4H), 4.03 (s, 3H), 7.11
(dd, J= 7.6, 5.1 Hz, 1H), 7.31 (d, J = 7.6 Hz, 1H),
7.47 (t, J = 8.1 Hz, 1H), 7.58 (d, J = 5.1 Hz, 1H),

4262 (M + 1)

101
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7.72 (dd, J = 8.3, 2.3 Hz, 1H), 8.24 (dd, J = 5.1, 2.0
Hz, 1H), 8.47 (d, J = 5.6 Hz, 1H), 8.56 (dd, J = 7.6,
2.0 Hz, 1H), 8.66 (brs, 1H)

108

(MeOD) & 135 (t, J = 7.3 Hz, 3H), 4.03 (s, 3H),
4.35 (q, J = 7.2 Hz, 2H), 7.11 (dd, J = 7.6, 4.6 Hz,
1H), 7.37 (t, J = 7.6 Hz, 1H), 7.55 (d, J = 5.1 Hz,
1H), 7.61 (d, J = 7.6 Hz, 1H), 7.84 (d, J = 8.0 Hz,
1H), 8.24 (dd, J = 4.6, 1.5 Hz, 1H), 8.44 (d, /= 5.6
Hz, 1H), 8.54-8.59 (m, 2H)

3512 M+ 1)

109

(MeOD) & 1.55 (s, 9H), 4.03 (s, 3H), 7.09 (ddd, J =
7.6, 4.6, 2.0 Hz, 1H), 7.34 (td, J = 8.0, 2.3 Hz, 1H),
7.51-7.57 (m, 2H), 7.85 (d, J = 8.6 Hz, 1H), 8.23 (m,
1H), 8.40-8.45 (m, 2H), 8.53 (d, J= 7.6 Hz, 1H)

3793 (M + 1)

110

3463 M+ 1)

111

(MeOD) & 3.77 (s, 3H), 4.00 (s, 3H), 7.09 (dd, J =
7.3, 4.8 Hz, 1H), 7.28 (d, J= 7.1 Hz, 1H), 7.47 (t,J
=7.8 Hz, 1H), 7.51 (d, J= 5.1 Hz, 1H), 7.83 (dd, J =
8.1, 1.5 Hz, 1H), 8.23 (dd, J= 4.8, 1.8 Hz, 1H), 8.26
(br.s, 1H), 8.43-8.48 (m, 2H), 8.51 (s, 1H)

3602 (M + 1)

112

(MeOD) & 4.03 (s, 3H), 7.13 (dd, J = 7.3, 4.8 Hz,

1H), 7.19 (dd, /= 8.8, 1.8 Hz, 1H), 7.52 (d, J = 35.1 |

Hz, 1H), 7.62 (d, J = 8.6 Hz, 1H), 7.89 (s, 1H), 8.24
(dd, J = 4.8, 1.8 Hz, 1H), 8.35 (s, 1H), 8.45 (d, J =
5.1 Hz, 1H), 8.52 (dd, J= 7.3, 1.8 Hz, 1H) -

3192 (M + 1)

113

(MeOD) & 1.85 (dd, J = 13.5, 3.8 Hz, 1H), 1.92 (dd,
J=13.0, 4.1 Hz, 1H), 2.10 (brd, J = 13.5 Hz, 2H),
2.87 (m, 1H), 3.11 (td, J = 13.0, 3.0 Hz, 2H), 3.46
(brd, J= 12.1 Hz, 2H) 4.02 (s, 3H), 6.89 (d, J="7.6
Hz, 1H), 7.09 (dd, J = 7.6, 4.6 Hz, 1H), 7.25 (t, J =
7.8 Hz, 1H), 7.48 (d, J= 5.1 Hz, 1H), 7.54 (d, J =
7.1 Hz, 1H), 7.68 (brs, 1H), 8.24 (dd, J=4.8, 1.8
Hz, 1H), 8.40 (d, J= 5.1 Hz, 1H), 8.46 (dd, J= 7.6,
2.0 Hz, 1H)

362.3 (M + 1)

114

(MeOD) & 1.44 (s, 9H), 1.53-1.65 (m, 2H), 1.78-
1.87 (m, 2H), 2.69 (m, 1H), 2.76-2.91 (m, 2H), 4.03
(s, 3H), 4.14-4.24 (m, 2H), 6.85 (d, J = 7.1 Hz, 1H),
7.08 (dd, J = 7.3, 4.8 Hz, 1H), 7.19 (t, J = 8.1 Hz,
1H), 7.44 (d, J = 8.1 Hz, 1H), 7.48 (d, J = 5.1 Hz,
1H), 7.72 (br.s, 1H), 8.23 (m, 1H), 8.39 (d, J = 5.1,
Hz, 1H), 8.50 (d, J= 7.6 Hz, 1H)

4623 (M +1)

115

(MeOD) & 4.02 (s, 3H), 7.07 (dd, J = 7.6, 5.1 Hz,
1H), 7.22 (d, J = 7.6 Hz, 1H), 7.27-7.37 (m, 2H),
7.39 (t, J = 8.0 Hz, 2H), 7.50 (d, J = 5.6 Hz, 1H),
7.58-7.62 (m, 3H), 8.16 (br.s, 1H), 8.24 (dd, J=5.1,
2.0 Hz, 1H), 8.43 (d, J = 5.6 Hz, 1H), 8.51 (dd, J =
7.6,2.0 Hz, 1H)

3552 (M + 1)

116

3241 (M+ 1)

117

(MeOD) 6 2.32 (s, 3H), 2.60 (m, 4H), 3.14 (m, 4H),
4.02 (s, 3H), 6.95 (d, J=9.1 Hz, 2H), 7.08 (dd, J =

3773 (M + 1)

102
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7.6, 5.1 Hz, 1H), 7.41 (d, J= 5.6 Hz, 1H), 7.54 (d, J
= 8.6 Hz, 2H), 8.21 (dd, J = 5.1, 2.0 Hz, 1H), 8.34
(d,J=>5.1 Hz, 1H), 8.43 (dd, J=7.6, 2.0 Hz, 1H)
118 (CDCl3) 5 3.99 (s, 3H), 4.08 (s, 3H), 6.49 (d,/=8.6 | 343.0 M +1)
Hz, 1H), 7.01 (d, J = 8.1 Hz, 1H), 7.24 (, J= 7.8
Hz, 1H), 7.41 (d, J = 8.1 Hz, 1H), 7.59 (d, J = 5.6
Hz, 1H), 7.93 (br.s, 1H), 8.37 (d, J = 5.6 Hz, 1H),
8.49 (d, J= 8.6 Hz, 1H)

119 (CDCl3) 6 3.07 (s, 3H), 4.04 (s, 3H), 4.15 (s, 3H), | 387.0M + 1)
6.62 (dd, J = 8.6, 1.0 Hz, 1H), 7.59 (t, /= 7.8 Hz, .
1H), 7.69 (d, J = 8.1 Hz, 1H), 7.75 (d, J = 7.6 Hz,
1H), 7.95 (br.s, 1H), 8.12 (br.s, 1H), 8.72 (d, J= 8.6
Hz, 1H), 8.84 (s, 1H

120 . 3563 (M + 1)
121 3983 (M + 1)
144 (CDCl3) & 1.79 (m, 2H), 2.16 (s, 3H), 3.42 (dd, J= | 3972(M+1)

10.9, 6.3 Hz, 2H), 3.52 (dd, J = 12.1, 6.3 Hz, 2H),
5.78 (m, 1H), 6.98 (ddd, J=8.1,2.2, 1.2 Hz, 1H),
7.19 (d, J = 5.6 Hz, 1H), 7.23 (d, J = 8.3 Hz, 1H),
7.53 (d, J= 5.4 Hz, 1H), 7.73 (ddd, J= 8.3, 2.2, 1.2
Hz, 1H), 7.93 (m, 2H), 8.26 (s, 1H), 8.52 (d, /= 5.3
Hz, 1H), 9.28 (m, 1H), 9.64 (s, 1H)

4 4y F R
JE BB R 5k v R H94LA-H IC50
12 A AEAA M IMAP K AApIk R ZH X & 48 461088 b 347308 0
.
# &tk EY, £ DMSO THE, A 1/100 HBE e 2B R
FEF, 132 1% DMSO 4R E. ¥y —RmE TR HGLRE, £
TRBF HE.

CDKY/éa /A H &G T1 R ik R &R 2 &4

XA e

1xubiB B B4R 7 i Molecular Devices

1mM AL 3 8% Fisher Biotech

1% = F A A Fisher Scientific

6 uM ATP Cell Signaling Technology
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100nM TAMRA-CDK7tide

Molecular Devices

0.007 3#4% CDK9/&aJe A &4 T1 &

Millipore

CDK1/4 e A &G B B2 LB AR T &4

R /- 8]

1xukif RN 48 7 & Molecular Devices

1mM A Fisher Biotech

1%=F X TR Fisher Scientific

52uM ATP Cell Signaling Technology

100nM FAM-PKCepsilon Ak

Molecular Devices

0.005 345 CDK1/4 o B 5 %4 B B

Millipore

CDK2/4afe A &G A ATk ELn 2 &4

=%l 8]

1xek i BB 4E iR Molecular Devices

1mM =LA AR B Fisher Biotech

1% = F K LA, Fisher Scientific

4.68uM ATP Cell Signaling Technology

100nM TAMRA-28%& & H1 Ak

Molecular Devices

0.009 4% CDK2/4a e Bl &G A B

Millipore

CDK7/%a 08 FA%& & H/Matl R\ ik 6y J L4

A 2> 8)

1xutiB BB ik Molecular Devices

1mM —FR7 ¥EBE Fisher Biotech

1% = F A LR Fisher Scientific

8.09uM ATP Cell Signaling Technology

104



200780047634. 0 oo P 3E90/94m

100nM TAMRA-CDK7tide Molecular Devices
0.008 #1i CDK7/48 /2. F) 1% & H/MATI1 8 | Millipore

Bt N R AR R R

CDKY9/CDK1/CDK7: |EHAIERE A 1x Developer 44 # (85%
A/15% B). IMAP %k 1/400

CDK2: REHZLIERE A 1x Developer 747 (100% A). IMAP %k
1/400

gab RN AL

A A4 B
Developer 4 74 & A Molecular Devices

Developer & 4 #& B Molecular Devices

IMAP 2k/i% 3 X 454X 7] Molecular Devices

EHRETRARE 106, REMNEXABKR. BHRE—IHER
P (mP)EAEF L E-H 1L B R log 4B, 12 spotfire ICs, &
Bt H 1Cs 18, BT HIA.

XA A RELANSHRATH R LG LERERF P74,

H5 (AL#:4 Ser2) Ab H4-& M ik: RNA 45 11 CTD £ R348 2 A58
AR %

1. HamppdsrT 384 LK F: 4§ 30uL £4H4 3%FBS 4 DMEM ¥
5 Hep3B £0/i.(4,000 £afe/30pul)3& At T 48 R 32 Fp 4 2 6435 UK 384 FLAR &Y
BT, ALK T FREAEN.

2. AeSpab B ampe 2 o 3% 10uL 4F 3% FBS #) DMEM in %
HAIL, B DMSO HLRREFT 1%. ASHRE @mie 2 )i,

3. BRFEMLAEemME. A 30 mM HEPES pH=7.3 ®ok@mie, RE
EEZBWKLEZ T4 4%IKE T84 30mM HEPES pH=7.3 P34 1 ) 8,
A Tris &7 LK(TBS) AL RREER, ETETSH 05% triton
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X-100 #5 TBS ¥ 87 30 5-4FkF/Lampe. A TBS skl i Triton.

4. B H5 24 FARLERE, A Hoechst 4 33342 & @b
EZRTAH 1%FFGZABSA)H TBS BE 1 itk radimpe, £ 4
CF4EH 1% BSA F2 0.1%=Li%-20 #) TBS 8 F W4 H5 Ab(1/250)iL 4.
KRB R TBS gk, mA—#. A cy5 #Fiet)R-IgM(1/450)F4H 1%
BSA % TBS ¥ #) Hoecsht $# 33342(10pg/ml), AFERBF 1 8. A
PBS #ifamie.

5. 12/ GE Healthcare 23] #) In-cell Analyzer Z &R T &, 125
Hoecsht 33342 #HHz 5 Lo miets, B3R F cy5 ek 2 & HS [k
&. & H5 $EHHBESHEFNSHGNESHREN log 4B, #A
spotfire ICs, 7T H &+ F 1Cs 18, BITAE A HIA.

XAFF) R P RE RS- HATH R ARG ERERF P,

AF
womygs | CDK1 | CDK2 | CDK4 | CDKS | CDK7 | CDK9 | Ser2
IC50 IC50 IC50 IC50 IC50 IC50 ICSO
&nM) guM) @M M) | (eM) guM) (»M)
; * ok kK TIL] * *ok ko
3 * * * * * * *
4 * *
5 * *
6 * ¥ % *% * * *%
7 * *
8 * ok ok o
9 * *
10 *% *
11 *e ok ok ok ok %k
13 % okok kK ok
15 * kKK ' ' *
17 * *
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18 * * *
19 ** *

- 20 ** * 7
21 * * %k %ok
22 *¥ * * * %k
23 %% * %ok % * * * %
24 * % * %k * * %k %k
25 * * ok * * -% ®
27 * k. *

28 F %k *

31 * *

32 * * * %k %k * * * *
33 _ &k k¥ * kK

34 * *

35 * *

36 * *

38 * % *

39 * *

40 koo % *

41 * *

42 * * % *
43 * *

44 * * * kK * *

45 * * %ok * %ok %ok * *
46 * * * % * * * *
47 %ok * * * %

48 * * % * * %
50 * %k %k k % ek ok sk ok ok

51 * *

52 * * * * * * *
53 % % %k % K ¥

54 * * *
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55 * * * * * * *
56 * * *

57 %k %k % ok %k % *

58 * % * * %
59 * * k% * koK%
60 # * * * %k
61 * * * * ok % * *
62 * % * % *

63 * % % *

64 * * ¥ *

65 * dok ok * *
66 * ok ko dokk *

67 % ok %k % * % * X% %k %k *

68 * %%k *

69 % k% *

70 % e *

71 e e *

E7) * * ey * * -
73 * * ok ] '*. *k
74 * * * k% * * *> %
75 %% % *

76 % % * *

77 * * *

78 *% * %*

79 * *kk *

80 % %% %* * *
81 * *

82 %% % e ok *

83 * * %k %

84 Ed * % *‘
85 * *

86 %k k Kk %k

87 sk %k ke

88 %k %k %%

89 kkkk *kkk Fedkkedk

90 Fekkk %k d¥k *kkk

91 %* * %k * sk % *hdk
92 ddkk dkkok *

93 %* * k% * * %
94 * X%k % % %k

95 % * *

96 * * *

97 % %k * %k *

98 *

99 % * Yk % *
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100 [* * *
101 Kk ke * *
102 * * * ek
103 |* * *
104 kkhdk bt sk
105 F*kkk % %ok * %% *% ke kd
106 *% *kk *
107 *%k * %*
108 |~ * >
109 Kk kk * *
110 * * %* %*
111 %% * *
112 % * * %*
3 |+ * *
114 LR 2 ke kkk ****
115 kkek %k *
116 ek kX dkewk ) ke kkk
117 * %k * * *® %*
118 ek skk %* %
119 % * % %%k * % %k kX * kdkkk
120 % £ 23 * %% *
121 & L2 ek ok *k ok
ICs, *TE1E
* < 5uM

SpM < ** <15 pM
15 pM < *** <50 uM
50 “‘M< wkkk

18 RARTFHAG R, RAAUBRERA R EIAIRE R LA ZARATiE
WRRAFEFFTENREEFRAFN. XBFRFXERAFRRAELR
TCE A,

PP N

iR 4], AT o4 A 9 iffe i RTS8 Xk 28R A R

FE A S kB it ] A AR,
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