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i), —SO(C, -CsfiZE)s —SO0, (C, —Cs ke ). C, —Cg FRBrEE.
—CONR’R'. —COR’. C,-Cski%k OAc. HE. FE., £FTE. —
(CHy)y —F . —(CH)—#FE. FE—-(CH),—R. —
(CH,),PO;(R®), Bl Z #H —R° B —NR’R®, TIFTRER. C3—C\o Ik
B, FE. XFE. —(CH) v~ FEN—(CH)—HFEXFTEE
HWE—NREMIBLAHERRAEMEXE. BE. C —Cs ik,
Ci -Cs SREE. #FE. FRBENEER—CF, 3—OCF, Bift,
M C3 ~Cio FFIEERIF M C,—Cyo SEE AL MIFEE — MRS ME
FH/ER R FH/REXPES —MHELAN=C=0 EFAF/HER
REEMEE -SRI, BE

41



02814886. X o 5E10/193m)

R*RFLUTEH:
RE R
RS
*/H/RQ =% *)\(
N<
H N\RS ?

X REEHEZEA-NH—. —NC,—C; fE)HERRATE LT
£ B A AR R B AN B s g 2 55 BEER AR B OC;—Coo BhbidE, B

X Fl R2—BFR C;—Ci o FRER, ZIFTEEMAET— I RB N RER

F, HEEME—ARSMIBLERE. C—CoftZE. C—Celit
S EE e KA,

AF B HEMIHARES. BE. C,—CxEE. C,—CoAEREEA
—S—CH;. —S0,—C,H;—OH. —CO—CH;. —S—CHF,. —S—
(CH,),CH(OH)CH,N—R’R*. —CH,P(0)OR’OR*. —S—CF;. —SO—
CH,» —S0,CF;. —S$0,—(CH,)y—N—R’R*. —S0,—NR’R*, —SO,R’.
—CH—(OH)—CH,, HERRLUTEA:
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OCH

& AFI B —EREAUTER:
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./\ /N\\
LG L </_\>-SOZR7
H

R’0,S —
Sy e Cg¢o
/N0

ROF REAEMIMARE . FE. FEE. C—CuLEE. C,—CEE
E. C—CREE. C,—CHE. BE. BE—C -Gk, —
RE—C —CeltE. HFE. BH—C—CokizE. £F¥FE—-C,—C,
Bk (EEERERRHN C—CeHRE—C —C ik, HEREM
RE—PRESMIELERSURFM SR, MR, X8E. G
—Co e e, C\—CeEER C,—Cs—EREBUCH C,—C fikt,
HAFREEAGUAE—IHENMIBLHAR AR GE. =
FFE. C—CofiE. C\—CoIRAERHE A —SONR R BU, &
FHREH —(CH,) NR’R*. —CNHNH, 8 —NR°R*, HERFLTF

FHHA.
N * *—(CHZ)n\
N
- o h ™y
N S - }\1
o>\_ \
‘ M \( \7/sc:H3
*‘(CHZ),,—N\_ *~(CHy), NL/O N—N

_>: * -(CHz)n—(]
AN
% _3\5
H,C
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*

- Q
N _ +—(CH,)—N
9 —(cH)—N g (O

H,C
X LB O AT AR AR C, —Co SR BUAR

RRREZE. FE. C,—CofiF. C—CoHfE. FFERE. C,-Coln
ER C,-Cs SEEE,

RORER LT ER:

N |
\&\g o OYNT]
H

RIRBEE. B, FE, C,—Cehizk. —CH,OH. —NRR*E LI T
Zilf

|
@
O
R®. RO RO S HAAEHBIIMARE. BE. C—CililE. C—CeHf
HREUTEHR:

0O

\\ AN AN
N N N HO OH OH
/ < /N _> s

HO O o

m{§:§/ \.J% ’)(

HO oO"" O

OH HO (CH,),—*
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H H H
l\ NT X /N //—N /R
No L C% Nw) N\fN

n & 0—6.

UTFRER (D LY RERMEE. SToE, JEXFmEmEtE g

FrRlE B, HAp:

RIRRE. &, C,—C; HENREER—(CH,)R,

R? f{ % — CH(CH;)— (CH,),—R’. —CH—(CH,0OH);. —(CH,),R’. —
CH(C;H;)—(CH,),—R’. —CH(C,Hs)—(CH,),—R’. —CH,—CN. —
CH(CH;)COCH; . — CH(CH;) — C(OH)(CH;); » — CH(CH(OH)CH;)
OCH;. —CH(C,H;5)CO—R’\ C;—C, %% . —(CH;),—COR’. —(CHy),
—CO—C,;—C; &% —(CH,),—C(OH)(CH;)—# % . —CH(CH;)—
C(CH;)—R’. —CH(CH;)—C(CH;)(C;Hs)—R?>. —CH(OCH;)—CH,—
R’. —CH,—CH(OH)—R’. —CH(OCH,)—CHR’—CH;. —CH(CH,)
—CH(OH)—CH,—CH=CH,. —CH(C,H;s)—CH(OH)—(CH,),—CHs-.
— CH(CH;) — CH(OH) — (CH,), — CH; . — CH(CH;) — CH(OH) —
CH(CHs);« (CH,0AC),« —(CHp)a—R®. —(CHy)y—(CF),—CF;. —
CH(CH,),—R’);« —CH(CH;)—CO—NH,. —CH(CH,OH)—%%. —
CH(CH,0H)—CH(OH)—(CH,),R’. —CH(CH,0H)—CH(OH)— %%
—CH(CH,0OH)—C,H,—R’. —(CH,),—C=C(CH;)=CH—COR’. —
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CH(Ph)—(CH,),—R’. —(CH),—COR?. —(CH2),PO3(R’),» —(CHy).
—COR’, —CH((CH,),OR’)CO—R’. —(CH,),CONHCH((CH,).R");
—(CH,),NH—COR’. —CH(CH,),R’—(CH,),C;—C o FF¥i%. —(CHy),
—Cy—CioMfiZE. C—C iR, AEE—NERBSMLELMEREK
AEMBFEZE. C,—Cs T EH — COONH(CH,),CH; 3t —NR’R* Bl
REIC —Co ke . C;— Cro F b E . — (CHy),—O—(CH,)y —R’. —(CHy),
—NR’R, —CH(C;H,)— (CH,),—OC(0)—(CH,),—CH;. —(CH,),—
R®. —C(CH;);—(CH2),—R’. —C(CHy)(CH;)—(CH):R’. —C(CH,),
—(CHy).R’. —CH(f T %)—(CH,),—R’. —CCH;(C;H;)—(CH,).R’.
—CH(C;H,)—(CH,),—R’. —CH(C;H,;)—COR’. —CH(C;H;)—(CH,),
—O0C(0)—NH—Ph. —CH((CHp)a(C3Hy))—(CH,).R’. —CH(C;H;)—
(CH,),—OC(0)—NH—Ph(OR’);. —NR’R*. —NH—(CH,),—NR’R*,
R’—(CH,),—C'H—CH(R’)—(CH),—R’. —(CH,),—CO—NH—(CH,),
—CO—R’. —OC(O)NH—C, —C¢ ¥t .8, — (CH,),—CO—NH—(CH,),
—CH—((CHp),R%),, BRE T L FEABALH C;—Cio IRk

o] —N ) =N ——NC>— OH
|
OH

N

OH

— —NH— —-N: 7
N 0 N \/ NH—(CH,),

HENRUTEHA:
S —CH(CH,)
—(CH,), X —(CH N
O T O

—(CH,),
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—(CHz)n\KNj —(CHz)n —(CHZ)n —(CHZ)n | N N.
SO U O
Z F o, OCH, . 7

0
—(CHz)n"'“CO—-@ . | —CH(CH,)— CH(OH)—'CHZ‘Q

L od ] O
N
(CH,),OH |

CH,

G- H = =
Z
X REEHREFED —NH—. —N(C,—C; feZE)aE

-
R’ KRUTEH:

\RS

R10

X AR —BARLLTFERA:

_/

A 1B HEBVHARE. BE. C—CHiE, C—CiflEREER
—S—CH;» —S0,—C;H;—OH. —CO—CH;. —S—CHF,. —
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S(CH,).CH(OH)CH,NR’R*. —CH,PO(OC;Hs),» —S—CF;. —SO—
CH;. —SO,CF;. —S0,—(CH,),—N—R’R*. —S0,—NR’R*, —SO,R.
—CH(OH)—CH;. —COOH. —CH((CH,)R’);» —(CH,).R’. —COO
—C,—Cs . —CONRR'BENRFLUTEE:

OH

N o '/OVS
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OH

POt r G
oy Y
@y O Towc

A

B ) T
o Q ?j
S

OCH OH
BEAMB —EEHUTER:

6 R70,S — N

RIS B SR
S IRLE e N
H

R7028\N\ = (1240
/N0
ROFA RMEMIIMARRE. FE., FEE. O —CLiEf. C,—C s
. CO—CEEE. C—C k. BE. BE—C—CHx. —
FRE—C —CeltE. RFE. BT —C—Coli. XEE—C,—C,
Bl EEHERENRN C—C R —C —C 5E, REREE
EE—NREMLE LA RBRA B o FEARARN C—C
B FE, MEE, XEE. G—CHRE. C,—CshE C,—C
PEEE, HPRREESTE—NRL LB LA R F

—
~
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UTERRNK: 8. ZHRFE. C—Cfi. C—ColtBERE
B —SO.NR’RY, Ei# R FEH — (CH).NR'R*. —CNHNH, 3 —
NR'R®, BEREKUTEMA:

* *—(CHZ)n
e — T N )
o= (CHy,— ;> —(J N
N 5= U <\NI]
o»_ \
/\ ¥ N SCH,
. — (CHz)n—NL = (CHz)n_N\_/O \ﬁ—g/
*—>= o n—(j .
et TN
= H,C —

/] e __i >
Q" »—(CH,),—N &, (CH—N

H,C
KR FTEE E; C,—Ce SRR,

RRREBE. B, C,—Celtst. C—CeHinkt. FFME. C,-Cofi
A C—Co SREE,

REREUTEH:

|
N
H

R' REGE. BE. FE. C,—Cekix. —(CH,),0H. —NR’R* UL
TEH:
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y
()
RS, RO RUARRE. BE. C,—ColiEai & #E —(CH,),—COOH, L

&

n A& 0—6.

MR AR R B RS BE S B S I I 4 A R HA SR B AR T, T
TATHE T PUEE, WEAEEMEnE: BEREER, WF
B, iR, ULRBEMEEL. WT IR AMMEL OIERRA,
gk . BNBKIEALFNE R R MEAR, B0 i A A A RN HE R
ERARERRSBMNER, REHEHSENERR: B&KR, WED
RS %, BT HERK, 10 Huntington K. VIBEHEMREL.
Parkinson % . AIDS &0 Alzheimer #5: SHEMERMEERNMR, NG
MM, RERE, WEARRE. AL, JEFRMAETAL.
PAK HIV FHR -

ERARMR T ERANE S U RE aihRMET H TS
IRFE BRI AR OMETFTEEY . ARRAEARDT X 4 MEEH: GLART
DNA S %2 ATRYEHE, 7ELCHA 40 M4+ Bxtoh SRl s, £ S
d, S %I DNA, T G2 §if, BEHAFLIR. EFHLIR

(M #8) F, £5%I# DNA 578, TAETERARDTL.

M A E ORI B (CDK) B—R4ER/HEREE, HA
REEEARATERACNARARES (Cyo) KEE, UEEIHENK.
IRZH 4 B 5 R A BB B . AR CDK/Cyc X ZE A AR A R HIT &
HH. XTARBAPHNERIIGEEEN CDK/Cyc X Hl WL
CDKA4(6)/CycD. CDK2/CycE. CDK2/CycA CDK1/CycA %1 CDK1/CycB.
CDK BFism—eemi R BT m LR AR CKD KiEHm AR A
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Thee, ERBERFRMINAETLE CDK BFENEMBEETE. £y
CDK BEZXIRH— A, CDKS MIHFERE THAH —MEARMATET
MRAPESR AT EEAL (p35), MAREMERTEESHN.

HENFRARLRE “FRE S PREITAREE MM F a5
BARIUNE—PEKFES, MAZETF CDK4®6)CycD
CDK2/CycE E&##iEMH . iXE CDK B4 Y80 B = R e 4
REER (Rb), ZEARBMMESREMEFEEY). Rb £
KEEBYES. X THMER, KVBEEMZHLD. Rb %4 E2F K8
HEZEFHERLRE, MESEREMZEE (HDAC) HARME
BYEEY) (Zhang, H. S.% A (2000). Exit from G1 and S Phase of the
Cell Cycle is Regulated by Repressor Complexes Containing HDAC-Rb-
hSWI/SNF and Rb-hSWI/SNF. Cell 101, 79-89). it CDK Xt Rb fBsES
1, BB &6 M E2F BRXEF, # R BEERE RN, KL DNA
TFRLUK S HRIAFEN. B4 Rb BiE{L{E Ro—HDAC 494
8, BTEUEISMEERE . CDK XF Rb HIBEBRAL S AL T 40 24 T8 “ f8
BlR”. T8 S HARi R K H5ERL, CDK2/CycE 1 CDK2/CycA B4
KIETERWARR), B0, —B4IR#EA S #, CDK2/CycA F=A4REiL
fEH, BHMKM E2F RRMEREFHIENE. /K DNA KE4E, 5
CycA B CycB Z E&YH # CDK1 HHIHA MM L& B G2 F1M fiiE
(B D. BREAEMABHAIENEES, ETARARNER
REIFEAR BT RRE] . 40 R A R BT A T B R ZE IF R e ] A
i, ME—BEBEANEE Xk M. mERNE DNA HiF, ®E
DNA RHISIEERI=ERRTR, WAHNKES S (RELS) &9
R RE.

CDK HIEMEEZ A FMILGIEE, WARBREEANEHRREME.
CDK SHN4MAREENES. AT ERNBREBEANRRL
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KRB URRAMEIEEMNE S . RARBEMMPH CDK FEL
BRMANEREH, B R T 40 R 3 2 1 B B T 40 PR 3 ) R T 9
BEAER. FHit, FImEY Gl HiFH CycD FESEKE TR, T
CycE KRIA N B FiE4L E2F KA pH FE FITES “REl S S5
Fo ARAMEOASTHEERSN SNEAKEME. FiLBm
& B E L BERR AL V5 F R IE &R AT 1R CDK 93& %, 1 tn4# CDK1 9 CDK
E B (CAK) Thri60/161 B§ERIL, ERAR, Weel/Mytl ik
HIBEILAE Thrl4 51 Tyrls BT B8 CDK] K15, X iERm1L,
YR X AT 4K cde2s BERRERREIE . PR CDK M%IFEE (CKD), B,
p21 ZERK (p21. p27. p57) FApl6 EH K (pl5. pl6. pl8. pl9) Xt
CDK/Cyc REWEMMIATIEARIEE EEN..p21 IR R LS CDKs
I, 2. 4. 6 MARAMERE &Y, (BE{ME/A4 CDKI 1 CDK2
B &Y. pl6 IRHIELR & CDK4 H &Y CDK6 54 Yiis Bt 0415,

EHl ST FEZE COK FHN R AWEERATZ L. 28 S 1l
AAREARAPHREFNENMN. REENSHSLFH Gl | S
SIEUKE G2 [6] M .Gl #4 SiHEFEMMEALST R DNA &5,
RIELRFELES, EHtSEMARKERYAEER, LK
DNA Z5E¥/. G2/M =4 SH{R DNA SHI0TRUREARINSE
2 RZAF LS RYEENIFE. Gl 2% S B ps3 MgMEHEE L
ERYEH. ERUZIARAHSEERABEERELE, ps3 #
E, TR AR AR RN E LR E AT, ERIERT, ps3 &
CDK MIHfIEA p2l REMBERBFUNEERERIER. Gl B%l4
KIS = X BEEH UV AL EE BT 5 S B DNA BRI B 48
cdc25A BERRBE R £ B B /KR4 #B JE Xt ATM F0 Chk 1 3088 (95 4k (Mailand,
N. % A (2000). Rapid Destruction of Human cdc25A in Response to DNA
Damage. Science 288, 1425-1429). M SBARARKALH, X£EHE
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hEEBE CDK HMFIERBRER. BT DNA i mEN G2M #
HEJE, BRENSIEBERUM T EARAPEREL.

940 PR A 2 VA VR R B B Ak LU R R S T R B 2 AR R PR A R
. Z#BiT 0%KMAMERRT, CDK—Rb FSERZIIRENELM.
XERBERABL S R BBRWIERANRE, FFLEEHTERY K
EREEBATSEN D ARARESHN EARAMERNTERE,
i pl6 By CDK $MEIFIHIFRAEERGRAKNE, LIREIN (p27) HEEE

(CycD) KB A MR, A4S M P SRR i 55 — A B H gwA% =
SHMAR. Bit, 3T Gl G2/M #BH| S5 L) p53 BAME T HE
ERERTHER (50%Lh ). ERE psS3 EREREHMEART,
EAZASEREM, LEEHRE. EBEEUNTN, HTEHS
FIThEe LA S B MERZRENEWE, i ATM CRERE) K
% cdc25 BiREE (LERIE).

A NEIRHSER HIERE CDK2/Cyc EEYEA AR RIREF
T RBUNMAE: (1) FAMEHRAERXM CDK2, flamk X&HE
Ext CDK2 RikMEZEM, £ Ak RE L. (2) E/DEF CycA
EEKKFERBAEN. (3) ARBEHRXHAMET CDK2/CycA E&
YITh BE B IR S B A LR MM TS (Chen, Y. N. PEA (1999).
Selective Killing of Transformed Cells by Cyclin/Cyclina-Dependent Kinase
2 Antagonists. Proc. Natl. Acad. Sci. USA 96, 4325-4329).

A ARSI AU AN ERE TR EEENAE. BIREUR
EEUFE, FERBELORAY, FHEEIARFTERRERN
Wa. E¥ENELLBREARBEAARANTEEMHERLRRE
*. WEAREYONE. ENERRRHERLURFSHHEIZ AR
BERINEIF . HRR CDK WA ZECHABTERFX#ET (Sielecki, T. M.
% A (2000). Cyclin-Dependent Kinase Inhibitors: Useful Targets in Cell
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Cycle Regulation. J. Med. Chem. 43, 1-18; Fry, D. W. & Garrett, M. D.
(2000). Inhibitors of Cyclin-Dependent Kinases as Therapeutic Agents for
the Treatment of Cancer. Curr. Opin. Oncol. Endo. Metab. Invest. Drugs 2,
40-59; Rosiania, G. R. & Chang, Y. T. (2000). Targeting Hyperproliferative
Disorders with Cyclin-Dependent Kinase Inhibitors. Exp. Opin. Ther. Patents
10, 215-230; Meijer L.Z A (1999). Properties and Potential Applications of
Chemical Inhibitors of Cyclin-Dependent Kinases. Pharmacol. Ther. 82,
279-284; Senderowicz, A. M. & Sausville, E. A. (2000). Preclinical and
Clinical Development of Cyclin-Dependent Kinase Modulators. J. Natl.
Cancer Inst. 92, 376-387).

HUBYH R ERETRAOLEY, TR RAPHIR R,
®ATHERESHELHNFERSI, ZHFECETEENEYEL
ATESMAENETEEME, FlaoK. K. FhEi. 3B, T80,
FRSERSE. B A. EYH. B2 ZE%. YRR EERR, i
ERl. ARAA. RFISRKEN, RERBREEX, FINERT. BE
RIS Boh EATMEEREER, mEFRH. RER. EERA.
HIAH, HTFHBBEENEREMN . XEHYFHIFTERLETKAKN
E&. |

SFIEBHELY, EHASUEER. SAIEFEEHNEVERRL
FEAE R T KBRS ER.

Ve hBAR RS, T A{E AR &M 20 B RR i £ BE 3N Y suE V) it
FELLRENTREY. BERESRENINAD.

SMFORAZ, SHERN/EESASHEFMIAE. EXREHNH
DAZEREMK AT ARATNSRERRENGEN. il AREHE
B, WHEERINE BRAIATE

i, EEFEURAREFRREARFNEL.
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BEHERSHIFBTRESL A E. BENEREE. BT ER
HZRAR B U R A E RT3 . HFEH 0.5—1000 mg, f
¥R 50—200 mg, HFFAFBTUAKE—RMLHERNE S HFHEANR
EEZANHNEBAH,

FRAXNEFECEEEN | WULEVEREETFHRITUTERNZ
VIFHINA: BE. BEREERRE. LOERRK. WITHAERNBRE
AR, BREHEER. E5R. BHENSHMETHRRMRERL,
HApEEE X ASHENANE: BRREYEREXAFEE. Rk
MB R OIERRESCATE. NKEAERE, RfiE
PEXNHEARFLERSBER: TRAEXAHENRER, 184
P2 A B E A Huntington &« AZE4EHEM & AELL. Parkinson &
AIDS FiRF1 Alzheimer 7 ; S PEM LB T S0 frifk I Fnf 22 4 ;
MRBEREEXCHEMRBRE. A2, ZRFREABFL. LUK HIV
A -

FREMFEBEOERATHRT LRERNEY, HEEE>—FE
NI HEY, UREFESENHFYRNBZENAY. BEAXARAZ
BRI PUEYRAMEARESKBHEHEE (0 CDK1. CDK2. CDK3.
CDK4. CDKS. CDK6. CDK7. CDKS8 1 CDK9) LA $EE & ri A Es
(GSK—3p) KL RHMFIF .

MRRHEREBBUEDHEE, WiXEhEY R C A E T8
TEAULEYRELBRN T ERSE. EUEFTHRNEFREE
SR AR S BT T 5 IR B S B

WMEEFFROTEWE R BIEREREE, THRARESY
DEAXTBRAEB E/Z R,

HMEEREBEATNETH: X 1 hEYNARSHRRS D
BENRERES, TAWNREENER, RESBRYEERRE
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A A EEHB .
TR EYIRHI&
UTLHFHBBEARAULEDHNHE, BREARBHTERELERN
FR T i L 5L ] 2
REFEARANEN | WEWRTRE LT &L ARG EHRT
i %
B RBELR 1
RENK, ArNH /@ A
TEA NA, HN B
— N AN MeF:NIHCI " %'N
0o POCI,/ CI &H\ﬁ/ R S/kﬁ’ i
HN/lkN PhNE, N/ . R! R!
I\H\ Cl ArNH, /@A
MeCN/HCI  HN
PN o °
L | , N N
R20H o™ ‘\’)\O/ R
TfOH
R1
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BRBRE 2

J S IS IG5
HN HN Z HN )\/
0 g

PN PN

N IN N IN H-z-Re N IN HO
———
S/‘\N/ R? /\7 ‘\')\N/Rz ‘YkN/ R?
H Br H H
R' © R! R!
(0]
OH OH
, R
LiAIH
THF4 HN RMgBr
HN /l\ THF HN
————
z A
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CLA:EX

EN
' B MeMgBr r H
R e e 14
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KRB 1
Bl& 5—R—N2— @~ ZRFRERE) N4 2—TRE—2, 4—HE—
B (RBERELE 1 PRFELHE) (L& 23)

¥ 245 mg (1 mmol) M) 2—F —4—2—HHREFTEEITEMBLE 2 ml
RIZEF REEEYTRM4—(CHRFRE) - FEEBI (K Ed 352
mg (2 mmol) W] 4—(ZHFME)—FIZ. | ml FHIZHER 0.5 ml FIiE®
W (4AM, EZ i) HIBH) MEEREEB. £ N2 SATRRRMNE
EYEH. #HE, TREEY, BRENEEHEAKLE, RETE.
85328 mg (85%) KIF=#.

6H 8.25 (s, 1H) E: 85%
/©/S\(F 2C 7.86 (d, 2H)
HN F H 7.51(d, 2H)
N)\lN 7.38 (t, 56.8Hz, 1H)
KKKNH | 4C 4.18 (m, 2H) BE. >235C
" H 3.16(sb, IH)
10.24 (sb, 1H)
NHS8.17 (sb, 1H)
L 2

#l& S—R—N—QG—FEZHREFREEE) —2— Q- FHhESRE)—2
—ERE R (EW S1) HIRRARMEE 2 L

5 1.55 g (4.9 mmol) BI{LE4) 20 BAEZE 5.5 ml FIRIREEF, REM
AR 1.38 g B K,CO; 1 65 mg MR T ERAksk . ZEERSEH 100C
THHERNEEY | M. RNZBRZERE, WEFRBHIEY. RE
ELMPELR. YRR 1.15g (62%), NEEHXK.
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6H
/@\ 2CH
HN
PO
N PN
Br
4CH
NH

8.45 (s, 1H)
7.47 (s, 1H)
7.32 (d, 1H)
7.20 (¢, 1H)
6.40 (d, 1H)
4.32 (dd, 1H)
3.82 (dd, 1H)

3.3-3.4 (m, 1H)

2.87 (t, 1H)
2.72 (dd, 1H)
5.13 (d, 2H)
3.67 (¢, 1H)
9.84 (sb, 1H)

KA T L HEH 2 S &1L EY) 40,

6-H
e\
NZ |N
RH\O/\
Br
4CH
NH

OH

8.36 (s, 1H)
7.60 (4, 1H)
6.91 (d, 1H)
4.28 (dd, 1H)
3.79 (dd, 1H)
331 (m, 1H)
2.84 (dd, 1H)
2.70 (dd, 1H)
5.07 (d, 12H)
3.65 (t, 1H)
9.65 (sb, 1H)
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LR 3 |
W& 1—(4—(—B—4—Q-ARERE) Wi —2— %)~ A5 %4
H)—3—-@4—FERE—1-%)— 2" (e

02 ml#90.5 M 4—FEIREA N, N—_HEFER (DMPU)
FRIERAINZE 19 mg (0.05 mmol) #1444 51 7€ DMPU RS R A .
RNIEEYITE 80C TIRAEF 18 /Nt AHIE, i3S ml R TEFE
B, FHEA 15 ml KRS K, REESER. REWE 1.7g (15
uM) B Lichrosphere Si60 L {T@ %] (BEF. —EFH/SE 1. 1
ZDCM, RE_FFHR/FB9: 1 E93: 7). FHWHIFEHN 17 mg (64
% e
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BREZMUN T ETHEUTLEY:

RS o %0 wne - 'ﬁ*ﬁ Re i
96 - ’O,.\,g 97 (U,vg 98 0,\%
&G ;O 0

99 Q;q 100 ,C(V; 101 /@/o\)\

102 103 1704 2%
.ﬂ(\(\ ,1.J_:1"\(\C'.J:S--y X '\9050

105 106 107 J:l
Sro. S Pass

108 109 110
Sran S]], o

A =L
vf\"' (;T\o’\ ka"\a

111 =112 113 ™~
Ia.ﬁ:g?"“ ,i{:l"“ﬂL S
K‘f:"'\u Yc\w C/n L
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114 J\ 115 < 116
& “A A

7 J:g, ;:) 18 ((U% 9 “IU,VQ
Y. S0 |EANT ey

RRR T REMP RO EHEUATHEDY:
RS & M

28 °’§b’\ 5—R—N2— (4— Q-ZZEERZERGE) EX)
Mg () | -M—2-FRE—2, 4—BE_%

3,
%0 m,(jm]\ - -[5-A—4— 2-FREAE) —2-BRE]AE
N r.\' —EWE) -3- (ZZ8X) 2-FAM

32 ’Of 5—A—N2— Q-ERBEEE) —N—2-FRE

« T |2 e-mmog
T
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WS & B
33 o f |N--5-m-a- o-FRERE) —2-BwEIRE]
" o — 2] D
.-
s
41
eJIfJ'O 1— (4= ( (5—-R—4— Q-FHHEX) —BrE—2—X)
1&) ~E8) FEE) —3— U—-FERE—1—-%) —2—FE
Y
57 /C]:‘:N N—[5——4— ( (R £
) —1—BE—4—RE-2-TEX)
e I, —2— IR ] — R —5—
Lt
N
58 X la-(5-M—4— ( (R) —1-BE-I-BE—2-THE)
%
T - RE)NE] —EAmE
u’ku Y
o~
59 o‘s‘\;""' 4= [[5~M—4— ( (R) —1—BE-I-BE—2-TEX)
"l.,g - RREINE] - ERBR
Lﬁu\’(’”
62 A (-8 4= C-ARESE) —2-BwE]
ST 0X] - ERBE
.,A..
kau\
65 dﬁg"”’ i~ ([~ ZB—4— -FRERE) —2—BEE]
e X -ERBE
S*u’\
66

1—[4=[ (5—M—4— ( (R) —1~BB—3-FAL—2—
THRE) —2-BEX) HX]IXE]-ZR8
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mg| M i

68 OJ\ 1= [4—[ (5-ZE—d4— ( (R) —1—BE—3—BE
' —2-TEE) —2—-mEEE) SX]IXE]-ZRN

72 OE;““— o [(5—M—d— (2— (2— S — RN — 1 — )
Zig) —2—BiER]EE] —EilMmR

Bt
o
73 (‘rb%""' 4—[[5—M—4— (2, 2, 3, 3, I-EMARE) —2
mg — I ] H B ] — FikBth
@
K
75 l:fﬁﬂ - ([5-M—d— (1, 3-=ZHAE—-2-FHE
1 -2 —EIE ] H ] FNER
Ny OAc
b
L\
76 ’\bm' 4—[[5—8—4— 1, I-ZRE-2-FEHE)
vy —2—IE0E ) ) MR
'.‘)Q,“ o
b
79 QN
Q«\b N— (5—B—2— (4—EMBEFE) HE—-MEIE—4
m —%) —L-AEREER
An
oty
83 " . :
1—[4—[ (5——4— Q-FAREEE) —2-HREX)
Wy X IEX]-ZH
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KMTFERBRIM2M SRS EHELTHSY:
PR RNMROE 1k B 75 1 T8 78 ) SOMSO M E Y

Oxg—

o
HN'

H
N/kN “|)§N HN/Q:) ﬂ*"
H/ku\ ‘f)\ﬂ/\ NSy %M’\\
’ ‘f“u’\
. 37 38 39 5
6-H 8.34 (s,1H) | 8.39 (s,1H) 8.30 (s,1H) 8.00 (s,1H)
2CH 12.88 9.28 (s,1H) 7.74 (s,1H) 7.52 (d,2H)
(sb,1H) 8.79 (s,1H) 7.44 (d,1H) 6.65 (d.2H)
8.07 (s,1H) | 7.70 (d,1H) 7.22 (d,1H)
7.93 (s,1H) | 8.04 (d,1H) 3.98 (t,2H)
7.41 (d,1H) 3.13 (t,2H)
7.56 2.99 (s.3H)
4CH (dd, 1H) 4.19(d,2H) |4.16 (d.2H) 14.09 (d,2H)
3.22 (sb,1H) | 3.28 (sb,1H) | 3.09 (s,1H)
NH 4.15 10.43(sb,1H) | 10.6(1H) 9.00 (s,1H)
(dd.2H) 8.45 (sb,1H) | 8.75 (1H) 8.96 (s,1H)
3.18 (t,1H) 7.31 (t,1H)
9.30
(sb,1H)
7.39
(tb,1H)
& EA+0.5% |- ®m -
TEA MeOH
S 10% 36% 73% 20%
& 231°C >235°C 237°C 157°C
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Y 2
HN Pl omn -

W*N f1 \N N’*\N "J§N
YL»IJH Z “NH #Z N kf\uu
! 3 | Y
LmeE | 16 24 26 35
6-H 8.80 (s,1H) |8.30(s,1H) |8.18(s,1H) | 8.14 (s,1H)
2CH 7.67(d,2H) [7.94(d,2H) |7.67 (s,1H) | 8.28 (s,1H)
7.27 (d,2H) |7.63(d,2H) | 7.54 (d,1H) |7.98(d,1H)
2.47 (s,3H) 7.24 (t,1H) 7.41 (t,1H)
6.92 (d,1H) | 7.25(d,1H)
4CH 4.17 (dd,2H) | 4.17 (dd,2H) | 4.20 (dd,2H) | 4.14 (dd,2H)
3.75(,1H) | 3.18(t1H) | 3.12(sb,1H) | 3.04 (sb,1H)
NH 10.55 10.45 9.78 (sb,1H) | 9.58 (sb,1H)
(sb,1H) (sb,1H) 1 7.95 (sb,1H) | 7.46 (sb,1H)
8.68 (sb,1H) | 8.22 (sb,1H)
&Big - B ° -
¥4 94% 86% 73% 69%
1B 232-234°C | 160°C 194°C 143°C
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HN ,s\\j<: m/@’? »-N’Q\,g'? HNO\ 20
%N ¢ Nj\‘ c‘F\NH* . J§N d N"\*k ) )§~ {A
T P | T
3 N
e | 27 36 34 21
6-H 8.18 (s,1H) | 8.26 (s,1H) 825 (s, iH) | 8.17 (s,1H)
2CH 8.73 (s,1H) |8.12(s,1H) 8.16 (s,1H) | 8.74 (s,1H)
7.62 (d,1H) |7.35- 7.43(d,1H) | 7.43(d,1H)
7.72 (t,1H) | 7.55(m,3H) 7.52 (t,1H) | 7.52(t,1H)
8.31 (d,1H) |8.06 (d,1H) 8.01(d,1H) | 8.08 (d,1H)
2.78 (m2H) | 3.43 (t,2H)
1.35 (mc,2H) | 3.70 (t.2H)
1.24 (mc,2H)
0.80 (t,3H)
4CH 4.18 (dd,2H) 4.21(d,2H) | 4.20 (dd,2H)
3.06 (t,1H) | 4.21(d,2H) 3.09 (sb,1H) | 3.08 (t,1H)
NH 10.02 (s,1H) | 3.09 (sb,1H) | 10.3 (sb,1H) | 9.79 (s,1H)
7.49 (sb,1H) | 9.68 (sb,1H) | 8.13 (sb,1H) | 7.55 (tb,1H)
OH 7.30 (sb,2H) 4.90 (sb,1H)
THRE s EOH - -
EE 69% 64% 87% 59%
8 144°C 219°C 220°C 192.5-
193.5°C
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TR] o
LN | oy o
b S Lo - g o
H‘ gfkm-c r1\N %k""’
' y kf\"" ‘
3
woe | o1 25 23 11
6-H 8.25(s,1H) | 8.14 (s,1H) 8.25(s,TH) |8.29 (s,1H)
2CH 7.65(d,2H) |8.01(d,2H) 7.86 (d.2H) | 7.95 (d,2H)
7.24 (d,2H) | 7.56 (d,2H) 7.51(d,2H) |7.78 (d.2H)
3.19 2.70 (s.3H) 7.38
(d,21.3Hz,2 (t,56.8Hz,1H)
H)
3.95
4CH (mc,4H) 4.15(dd,2H) | 4.18 (m,2H) |4.19 (d,2H)
1.20 (t6H) |3.14 (t,1H) 3.16 (sb,1H) | 3.18 (sb,1H)
NH 9.69 (sb,1H)  { 10.24 (sb,1H) | 10.40
4.17 (sb,2H) | 7.55 (tb,1H) | 8.17 (sb,1H) | (sb,1H)
3.15 (sb, 1H) 8.24 (sb, 1H)
10.19 7.15 (sb,2H)
(sb,1H)
8.34(sb, 1H)
& EA g&n DCM/MeOH |- P
H/DIPE '95:5 85% DIPE/EtOH
EE 23% 25% 17%
g 198°C 217-218°C >235°C >235°C
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iog
HN

/gN ~
lrku)\,ou

Trpe | 44 45 7
6-H 8.34 (s, 1H) 8.34 (s,1H) 8.23 n(sb,1H)
2CH 7.93 (d,2H) 7.74 (mc,4H) 7.39 (d,2H)

7.79 (d,2H) 6.79 (d,2H)
4CH 4.20 (sb,2H) 4.55 (q,1H) 3.52-3.71 (2H)
3.31 (sb,1H) 1.98 (dq,2H) 3.97 (mc, 1H)
0.94 (t,3H) 1.96 (mc, 1H)
3.61 (s,3H) 0.91 (d,3H)
NH 11.03 (sb,1H) 10.60 (s,1H) 0.85 (d,3H)
9.04 (sb,1H) 7.97 (d,1H) 10.35 (sb,1H)
7.34 (sb,2H) 7.31 (db,2H) 7.76 (sb,1H)

- @m EtOH @A EtOH -
ok 27% 48% 52%
oy 252°C 235°C 242-243°C
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pen

ff”

l ] 0
4
HN S.
4

N7 N

%\uﬁ%‘m

NN \,/ P
T O g(L L
smpe | 10 15 19
8-H 8.27 (s,1H) |8.17 (s,1H) 7.97 (s,1H) 8.20-8.35
2H 7.80 7.60 (d,2H) 7.44 (d,2H) (2H)
(mc,4H) 7.24 (d,2H) 6.67 (d,2H) 7.90 (sb,1H)
2.44 (s,3H) 7.50-7.64
(2H)
3.46 (t,2H)
4H 3.5-3.7 (2H) | 3.50-3.65 3.70 (t,2H)
3.66 40.1 (mc,1H) | (aH)
(mc,2H) 1.8 (mc,1H) | 4.12 (mc,1H) | 3-56-3.66
n.obs. 0.94 (d,3H) (4H)
2.04 0.90 (d,3H) 4.28 (mc,1H)
NH (me, 1H) 9.95 (sb,1H)
OH 0.97 (d,3H) | 6.96 (sb,1H) | 8.98 (sb,1H)
0.94 (d,3H) |ca.4, EEw 5.97 (db,1H)
10.40 8.90 (sb,1H) |NH s OH
(sb,1H) 4.80 (tb,2H) | F*X
7.18 (sb,2H)
n. obs.
il - . - &a
¥/ 3
fad 4 43% 27% 76% 52%
. 252-253°C | 192-193°C 257-258°C 209-210°C
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[s}

Nep

Ay o VY Y OH A
Lfkufv“ s L jN e 'H/ku’\\
e |9 14 55 50
6-H 8.30 (s,1H) |8.30(s,1H) 8.11 (s,1H) 8.17 (s,1H)
2H 7.82 7.55 (d,2H) 7.87 (s,4H) 7.95 (d,2H)
(mc.4H) 7.30 (d,2H) 2.50 (s) 7.86 (d,2H)
2.48 (s,3H) 2.50 (s)
4H 3.54-3.68 4.19 (mc,1H) {4.17 (dd,2H)
3.63 (4H) 3.61 (mc,4H) | 3.13 (t,1H)
(mc,4H) 4.24 (mc,1H)
NH 4.24 9.73 (s, 1H) 9.81 (s,1H)
OH (mc, 1H) 10.63 (sb,1H) | 6.20 (s,1H) 7.58 (t,1H)
7.60 (sb,1H) |[4.88 (t,2H)
10.59 (b,1H) | 4.4 (b)
7.2 (sb)
6.1 (sb)
=k &n &a 0
MeOH MeOH/DIPE
i 24% 91% 27% 56%
2 247-248°C | 233-234°C 228-229°C 241°C
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QN S<
o0 ot | ot
HN XN HN HN
inN kf‘\u/\ "/EN N'*N I,on
KA,)\H/\V EN] kfu/\v %N
0
me |46 13 52 53
6-H 807sH) | 8.00(s1H) | 8.09 (s,1H) |8.11(s,1H)
2H 7.91 (d,2H) | 7.68 (d,2H) 7.88 (s,4H) 7.86 (s,4H)
7.69 (d,2H) |7.18(d,2H) not obs.
2.44 (s,3H)
4H 3.30 (t2H) |3.54(q.2h9 | 3.32 (t.2H) 3.62 (mc,2H)
n.obs.(me,1 | 2.53 (t.2H) 1.20 (mc,1H) | 4.06 (mc,1H)
H) 2.40-2.45 0.44 (mc,2H) | 2.02 (me,1H)
0.45 (4H) 0.30 (mc,2H) | 0.97 (d,3H)
(mc,2H) 3.58 (t,4H) ' 0.92 (d,3H)
NH 0.30 9.70 (s,1H) 9.70 (s,1H)
OH (mec,2H) 9.20 (sb,1H) | 7.21 (t.1H) 6.24 (d,1H)
6.81 (tb,1H) 4.80 (sb,1H)
9.94 (s,1H)
7.21 (t,1H)
7.18 (s,2H)
i HEA1Z |- - HIEA 12
b 20% 28% 53% 9%
" 256°C 185-186°C 183°C 170°C
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N7SN
o

M\N\/\\A

N N
) kﬁku ~ , u/\,on
TGS 1 54 12 60
6-H 7.96 (s, 1H) |8.22 (s,1H) 8.03 (s,1H) 8.10 (s,1H)
2H 7.43(d,2H) |7.93(d,2H) 7.68 (d,2H) 7.92 (d,2H)
6.67 (d.2H) |{7.85 (d,2H) 7.19 (d,2H) 7.66 (d,2H)
2.43 (s,3H) not. obs.
2.74 (t,2H)
4H 1.20 (d,3H) | 4.26 (d,2H) 1.20 (d,3H) 3.61 (mc,2H)
438 3.12 (sb,AH) | 4.42 (mc,1H) | 4.04 (mc.1H)
{mc,1H) 3.37 (dd,1H) |2.01 (mc,1H)
3.37 (dd,1H) 3.50 (dd,1H) | 0.94 (d,3H)
3.48 (dd,1H) 3.34 (s,3H) 0.91 (d,3H)
NH 3.28 (s,3H) |9.78(s,1H) 9.26 (s,1H) 9.72 (s,1H)
8.92 (sb,1H) 7.65 (s, 1H)
8.81 (sb,1H) 6.27 (d,1H)
OH 7.21 (t,1H) 6.42 (d,1H) 4.80 (sb,1H)
6.20 (tb,1H) 4.70 (sb,1H)
&i & &n . e )
EA DIPE/MeOH | EA
EE 64% 52% 36%
165.5- 210°C 91°C 150-151°C
R 166°C
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Q. NH, OH
/@ib HN’Q}S'P HP/<)/ HN/@”S,P
NiN N| N Iou NJ§N NIAN ¢ \Lon
L J\é kau HA!&’\: Kﬁﬁ
i N e ¢ N N
- ¢J (J
wrsie |7 17 2 18
6-H 8.32 (s,1H) | 8.08 (s,1H) 7.95 (s,1H) 8.32 (s,1H)
4CH 1.22 (d,3H) |1.21(d,3H) 3.50 (g,2H) 3.10 (m,2H)
4.46 4.53 (mc,1H) | 2.50 (t,2H) 3.52 (m,4H)
(mc,1H) 3.41 (dd,1H) [ 2.40 (t,4H) 3.77-3.97
3.40 (dd,1H) | 3.51 (dd,1H) | 3.59 (t.4H) (6H)
3.57 (dd,1H) | 3.27 (s.3H)
2CH 3.28(s,3H) | 8.53 (s,1H) 7.45 (d,2H)
7.80 (s.4H) |7.40(d,1H) |6.66(d,2H) |8.40 (s,1H)
7.50 (t,1H) 7.55-7.70
7.86 (d,1H) (2H)
3.40 (t,2H) 7.85 (d,1H)
3.68 (t,2H) 3.48 (m,2H)
NH 9.65 (sb,1H) | 8.94 (sb,1H) | 3.70 (m,2H)
10.79 6.47 (db,1H) |{ 8.79 (sb,1H)
OH (sb,1H) 4.84 (tb,1H) |6.70 (tb,1H) | 11.16 (sb,1H)
7.84 (db,1H) 10.60 (sb,1H)
7.31 (sb,2H) 8.20 (sb,1H)
&if - - 1
_— 25% 10% 62% MeOH
50%
s 247°C 492 | 201-202°C 227.5- 245°C 4m
228.5°C

17
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mmpe | 8 (D0)

B-H 8.14 (s,1H)

4ACH 3.06 (sb,2H)
3.39 (t,4H)
3.71 (sb.2H)
3.85 (sb,2H)
3.94 (t,2H)

2CH 8.00 (d,2H)
7.72 (d,2H

NH

OH

& & K

o 25%

oy >275°C
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o
HN

O

Nep

g . 1 e
RSN CF, NTSN N CF
oSAdDe > o
0 " P Z
T SRR
|
THEGE 47 6 22 84
5-H 8.74 (s,1H) 8.31 (s,1H) 8.31 (s,1H) 8.47 (s,1H)
2CH 7.87 (d,2H) 7.47 (d,2H) 7.76 (d,2H) 4.48 (1,2H)
7.74 (d,2H) 6.71 (d,2H) 7.72 (d,2H) 2.01 (me,2H)
2.58 (s,3H) 2.44 (mc,2H)
4ACH 4.50 (t,2H) 5.04 (d,2H) 5.05 (d.2H)
2.03 (mc,2H) | 3.59 (t,1H) 2.57 (t,1H) 7.91 (d,2H)
2.44 (mc,2H)
2NH 10.14 (s,1H) | 9.02 (sb,1H) |7.47 (sb,1H) | 7.85 (d.2H)
7.21 (s,2H) 9.40 (sb,1H) 2.50 (s)
10.19 (s, 1H)
Bif MeOH/DCM - -
1:9 66% 8% 1%
= |4%
Bs 186-187°C 146°C 165-166°C 152°C
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o

X
2Z

Y ,NH,
jep

A ) -
NTSN
| /r] N o0
Yaggiieves
B
wmpie |86 7
5-H 8.47 (s,1H) | 8.48 (s,1H)
2CH 4.07 (mc,2H) | 5.52 (m,1H)
3.81 (mc,2H) | 3.68 (d,4H)
3.60 (mc,2H) | 3.48 (mc,4H)
4CH 3.48 (mc,2H) | 1.09 (t,6H)
3.41 (t2H) | 7.84 (d,2H)
1.07 (t,3H)
2NH 7.84 (d,2H) |7.74 (d,2H)
7.91(d,2H) | 8.05 (vb)
10.18 (s,1H) | 3.40 (vb)
i - -
EE 2% 74%
oy 85°C 132°C
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HNQOH

b :N W’gN
T | Y
' ?\m
g | 40 20
6-H 8.36 (s.1H) 8.40 (s,1H)
2CH 7.60 (d,1H) 7.23 (s,1H)
6.91 (d,1H) | 6.42(d,1H)
4.28 (dd,1H) | 7.06 (t,1H)
3.79(dd,1H) |7.18(d.1H)
3.31 (m,1H)
2.84 (dd,1H)
2.70 (dd,1H)
4CH 5.07 (d,12H) |5.12(d,2H)
3.65 (t,1H) 3.60 (sb,1H)
NH 9.65 (sb,1H) { 9.60 (sb,1H)
OH 9.21 (sb,1H)
&g H/EA 1:3 za DIPE
0.5%TEA 35%
=% 38%
s 140-141°C 174°C
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o
HN

Q,
V| O |
" Hj\ H Nl NIY\OLHOH N‘AN
NTSN J/\coori N Y \/ KL u/\/ ‘\(km‘
Ay \\f\u,\/ou 1
TG € 49 48 29 42
6-H 8.14 (s,1H) 8.10 (s,1H) 8.09 (s,1H) 7.87 (d,3.4,1H)
2H 7.88 (d,2H) 7.92 (d,2H) 8.50 (s,1H) 7.51 (d,2H)
7.69 (d,2H) 7.66 (d,2H) 7.85 (d,1H) 6.66 (d,2H)
| not. obs. 7.50 (t,1H)
2.74 (t,2H) 7.490 (d,1H)
4H 3.41(q.,2H) 3.61 (mc,2H) 3.40 (t,2H) 4.13 (dd,2H)
2.20 (t,2H) 4.04 (mc,1H) 3.52-3.73 3.08 (t,1H)
1.81(q.2H) |2.01{mc,1H) |(4H)
0.94 (d,3H) 4.09 (m¢,1H)
0.91(d,3H). | 1.98 (mc,1H)
0.97 (d,3H)
NH 9.64 (s,1H) |9.72(s,1H) 0.89 (d,3H) | 8.76(s,1H)
7.64 (t,1H) 7.65 (s,1H) 9.68 (s,1H) 7.74 (tb,1H)
OH 3.5(vb .27 (d,1H) 6.17 (d,1H) | 8.88 (s,1H)
4.80 (sb,1H) 4.74 (t,1H)
4.70 (sb,1H) | 4.93 (t,1H)
™ - @ m.MeOH/DI | DCWEA 2:1 | HEEA 12
-4 9% PE 26% 29%
16%
. 262°C 150-151°C 163°C
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Q

Isn @JL T o
HN b} %
NI*N 'j‘\ ;jq }:NH °
NH N OH &Y N7 GH
N O [T e |
N Br A ¢
wwme | 43 55 89 88
6-H 7.93 (s,1H) 8.11 (s,1H) 8.36 (s,1H) 8.29 (s,1H)
2H 7.52 (d,2H) 7.87 (s,4H) 7.7-7.8 (5H) | 7.73(d,2H)
6.68 (d.2H) 2.50 (s) 7.57 (d,2H)
44 3.09 (s,1H) 4.19 (me,1H) 3.668 (mc,2H) | 3.7-3.9 (2H)
4.14 (d,2H) 3.61 (mc,4H) 4.04 (m,1H) |5.19 (m,1H)
1.99 (me,1H) | 7.2-7.4 (5H)
0.94 (d,3H)
0.89 (d,3H)
NH 8.98 (sb,2H) 19.73(s,1H) 11.11 (sb,1H) | 10.50 (s,1H)
7.50 (s, 1H) 6.20 (s,1H) 5.029 (vb)
OH 4.88 (t,2H) 7.34 (sb,2H)
n. obs.
- HIEA 12 @@ MeOH/ |- -
=z 35% DIPE 74% 27%
27%
. 168°C 228°C 248°C #m 159°C 4w
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Q\S\\,n\ o“s",'\ Q\s\‘,un,
SO | O | %] O
T B B0y [T
er/N BrH/O ;,u/o 'H/I/Lo
\
H

nwpe |87 92 91 96

6-H 809 (s,1H) | 8.10(s,1H) | 8.09(s,TH) |8.06 (s,TH)

2H 7.90 (d,2H) |7.91(d2H) |7.98(d2H) |7.88(d,2H)
7.82(d,2H) |7.63(d2H) |7.61(d2H) |7.69(d.2H)
not. obs 2.39(d,3H) | 2.54(s.6H)

4H 3.69 (td,2H) |1.21(d,3H) |120(d.3H) |3.41(m2H)
2.84 (t,2H) | 4.45(mc,1H) |4.45 (mc,1H) | 1.62 (m4H)
760 (s,1H) |3.38(dd,1H) |3.47(dd,1H) |2.41 (m2H)
6.86 (s, 1H) | 3.51(dd,1H) |3.51(dd,1H) |5.07 (s.2H)

3.38 (s,3H)

NH 7.34 (tb,1H) | 9.73(sb,1H) | 9.81(sb,1H) |7.32(s,5H)

9.72(s,1H) |7.20(q1H)  |6.58(db,1H) |9.64(s,1H)
7.16 (sb,2H)

OH 11.91 (sb,1H) | 6.57 (d,1H)

e - H g HEAT1 |H £ HEA |-

. 16% 21% 1:1 33%

7%
. 210°C 167-168°C | 105°C 202°C

84



02814886. X

oo 5E53/193m

) T ;
o | ot (S8 | ot
NJiu (P A J\nf}a .

TOUL

W N
TV

o

o

xwEe |97 98 90 85
6-H 8.07 (s,1H) 8.10 (s, 1H) 8.30 (s,1H)
2H 7.87 (s,4H) 7.86 (mc,4H) 7.95 (d,2H)
2.50 (s,3H) n. obs. 7.69 (d.2H)
2.48 (s,3H)
4H 3.41 (m,2H) 3.68 (t,2H) 3.50 (q,2H)
1.61(m4H) | 2.68 (t,2H) 1.87 (m,2H)
2.41(m2H) |4.08 (q.2H) 2.38 (t,2H)
5.07 (s,2H) 1.17 (t.§H) 4.03 (q,2H)
1.13 (t,3H)
NH 7.32 (s,5H) 9.74 (s,1H) 10.86 (s,1H)
9.70 (s,1H) 7.18 (t,1H) 8.28 (sb,2H)
7.19 (t,1H)
il - - .
fad: 23% 32% 53%
g 152°C 172 184°C
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LYy 5 RV 54
S‘NH, “NH, S‘NH, N,
e g e O
NN rﬂ’ku 57 r"l‘*NHO N')§N
s [ | e |y
THe |63 94 93 80
9.73 (s,1H) 10.91 (s,1H) | 10.80 (s,7H) | 10.88 (s,1H)
8.25 (s,1H) 8.34(s,1H) |8.30(s,1H) |8.40(s,1H)
7.95(d,2H) | 7.80(s.4H) |7.81(d,2H) |8.29 (m,1H)
767(d2H) | 7.30(s2H) |7.65(d,2H) |7.79 (s.4H)
7.21 (s,3H) 4.35(m,1H) |7.30(m,8H) |7.31(s,2H)
4.12 (s,2H) 3.58 (m,2H) |4.95(d,1H) [4.75(dd,1H)
3.12 (s,1H) 2.47 (m,2H) |4.38 (m,1H) |3.65(m,1H)
2.03(s,3H) |3.59(d,1H) | 3.49 (m,1H)
1.91 (m,2H) 2.10 (m,2H)
w 61% 24% 70% 51%
o 220 168 243
R 428 (EI) 462 (ES) 494 (ES) 427 (El)
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00 % . Q, o
Y ¥ M| O
HN/©/ 'Ll;f\:’y\/l o I'IN/@/ ’Lu -
Nl SN J/OH , Y N‘j\ %M/T
A “~0)
Zheme | 120 121 122 123
9.65 (s,1H) 9.68 (s,1H) 11.30 (s,1H) | 10.79 (s,1H)
8.12 (s,1H) 8.11 (s,1H) 8.11(d,1H) |[8.35 (s,1H)
7.89 (d,2H) 7.93 (t,1H) 7.35(d,2H) |8.25(s,1H)
7.65 (d,2H) 7.90 (d,2H) 7.72 (d,2H) | 7.80 (s.4H)
7.15 (s,2H) 7.65 (d,2H) 7.31(s,2H) | 7.30(s,2H)
6.06 (d,1H) 7.15 (s,2H) 6.71(d,1H) | 3.41 (m,2H)
4.71 (t,1H) 7.07 (t,1H) 3.85 (m,8H) | 2.22 (t,2H)
418 (m,1H) | 3.65(m,2H) 1.60 (m,4H)
3.67 (t,1H) 3.56 (s,3H) 1.30 (m,2H)
0.95 (s,9H) 3.07 (g,2H)
2.45 (t,2H)
2.30 (t,2H)
1.65 (p.2H)
=% 49% 24% 80% 73%
oy 252
oy 445 (E) 516 (E)) 334 (ED) 459 (E1)
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¥ | o 4 ¥

S "N, “NH,

e Q :

H,NK/O/ e Saed 'iw HNO

~ J\ D\ -~ Ho"a
’L% O | T b',Cz:
it u 8r

reme | 99 124 125 126
11.19 (s,1H) | 9.62(s,1H) 9.62 (s, 1H) 10.91 (s,1H)
8.37 (s,1H) | 8.04 (s,1H) 8.04 (s,1H) 8.38 (s,1H)
8.11(d,1H) |[7.88(m3H) |7.85(d.2H) 7.83 (d,2H)
7.80 (s,4H) | 7.66 (d,2H) 7.66 (d,2H) 7.77 (d,2H)
7.31(s.2H) | 7.13(s,3H) 7.12 (s,3H) 7.28 (s,2H)
3.91 (m,1H) | 3.58 (s,3H) 3.58 (s,3H) 7.04 (d,1H)
1.89 (m,4H) |3.40(mz2H) | 3.40 (m,2H) 6.40 (br,3H)
1.67 (m,1H) |3.05(m,2H) | 2.30 (t2H) 4.35 (m,1H)
1.55 (m,2H) |2.25(m2H) { 1.60 (m4H) 3.87 (m,1H)
1.34 (m,2H) |2.05(mz2H) |1.32(mz2H) 3.60 (d,2H)
1.15 (m,1H) | 1.60 (m,5H) 3.41 (dd, 1H)

1.32 (m,3H) 3.28 (dd, 1H)

. 29% 25% 27% 46%

. 255 218 ]

o 425 (El) 557 (ES) 471 (E)) 449 (El)
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P o Y LY
SO |
NN OH M \C“ N)*N N/KN WOH
L0 (b %N,O
127 128 123 130
LGS
9.96 (s,1H) 9.60 (s,1H) 9.67 (s,1H) | 9.65(s,1H)
8.12 (s,1H) 8.05 (s,1H) 8.07 (s,1H) | 8.08(s,1H)
7.85 (d,2H) 7.90 (d,2H) 7.67 (d,2H) | 7.87 (d,2H)
7.69 (d,2H) 7.69 (d,2H) 7.75 (d,2H) | 7.64 (d,2H)
7.20 (s,2H) 7.42 (d,1H) 7.13(s,2H) | 7.14 (s,2H)
6.78 (d,1H) 7.16(m3H) | 6.40(d,1H) |[8.53(d,1H)
4.35(m,1H) | 4.57 (t.2H) 4.91 (br,1H) | 4.62(d,1H)
348 (m2H) |3.70(m1H) |4.23(m,1H) | 3.90 (br,1H)
1.65(m7H) |34 (m5H) |3.82(mz2H) |3.40 (br,1H)
1.10 (m,6H) | 2.10 (t.2H) 1.21(d,3H) | 1.88 (m,4H)
1.55 (m,4H) | 1.50 (m,2H)
1.30 (m,2H) 1.30 (m,2H)

18% 94% 61% 58%

k4

wx | 220 259 262

mx | 485 (E) 531 (ES) 403 (El) 443 (El)
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"\\s\,ﬂm "\\s\,“\ A\ M P
SOV O OO
Nl Xy NI S N Nl/k" ~ Nl/gN /O "
srcinsauin e ging
131 132 133 134
KRGS
9.62 (s,1H) 9.70 (s,1H) 9.69 (s,1H) 10.85 (s,1H)
8.08(s,1H) |8.11(s.1H) |8.11(s,1H) |8.31(s,1H)
7.92 (d,2H) 7.90 (d,2H) 7.88 (d,2H) 7.90 (d,1H)
7.67 (d,2H) 7.60 (d,2H) 7.66 (d,2H) 7.85 (d,2H)
7.23 (s,2H) 7.21 (q,1H) 7.15 (s,2H) 7.75 (d,2H)
6.75 (t,1H) 5.25 (d,1H) 6.52 (d,1H) 7.54 (s,1H)
322(d2H) |477(¢1H) - |4.35(dd,1H) |3.90 (m,1H)
1.95(s,3H) | 4.02 (m,1H) |2.29(m1H) |3.38 (t.2H)
1.60 (m,12H) | 3.60 (m,2H) | 1.07 (d,3H) 2.78 (br,2H)
2.39(d,3H) |0.91(d3H) | 1.50 (m,11H)
2.02 (m,1H)
0.95 (dd,6H)
9% 42% 25% 64%
S
B 229 141
R 491 (E) 443 (EI) 444 (FAB)
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7

e
HN ﬁ
H

o

ory
HN

LY

"@LN e Cl Ao "'k);tzLi’J:j (}l\u\/:!m
:
r Br r
135 136 137 138
TGS
10.01 (s,1H) | 9.70(s,1H) | 9.65 (s,1H) 9.70 (s,1H)
8.28 (s,1H) 8.11 (s,1H) 9.53 (s,1H) 8.10 (s,1H)
7.81 (d,2H) 7.90 (d,2H) 8.1J (s,1H) 7.89 (d,2H) |
7.71 (t,1H) 7.64 (d,2H) 7.85(d,2H) 7.83 (d,2H)
7.63 (d,2H) 7.35 (t,1H) 7.63 (d,2H) 7.39 (t,1H)
7.45 (br,1H) 6.55 (d,1H) 7.49 (m,2H) 6.68 (d,1H)
4.34 (dt,2H) 4.65 (t,1H) '7.13 (m,4H) 4.34 (dd,1H)
3.32 (t.2H) 445 (m,1H) |6.94(t,1H) 3.36 (m,3H)
2.71 (br,2H) 3.53(m,1H) |6.75(d,1H) 2.25 (q,2H)
3.44 (m,6H) | 4.40 (m,3H) 2.29 (m,1H)
2.75(q,2H) | 2.05 (m,1H) 1.05 (dd,6H)
1.20 (d,3H) 0.96 (dd,6H)
34% 53% 59% S7%
I 3
B - _
= | 570 (ES) 460 (ES) 549 (ES) 488 (ES)
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B 1 5E60/1931

Y4 Y, °\\s/9 Y
“NH “NH “NH, “HH.
HNO/ ‘j HN’©/ j Hlt/@/ . HNO
G | Cloca | ot
sanlbhen e hg
139 140 147 142
1S

9.82 (s,1H) 9.82 (s,1H) 9.58 (s, 1H) 9.62 (s, 1H)
8.15 (s,1H) 8.08 (s,1H) 8.12 (s,1H) 8.07 (s,1H)
7.82 (d,2H) 7.96 (d,2H) | 7.83 (d,2H) 7.87 (d,2H)
764 (d2H) | 7.75(t1H) 7.68 (d,2H) 7.67 (d,2H)
7.39 (t,1H) 762(d.2H) | 7.15 (s,2H) 7.14 (s,2H)
6.55 (d,1H) | 7.30 (t1H) 5.92 (s,1H) 6.36 (d,1H)
4.64 (t,1H) 4.64 (t,1H) 5.28 (t,1H) 4.81 (t,1H)
4.50 (t,1H) 414 (m2H) |3.50 (d,2H) 4.32 (m,1H)
3.65 (s,3H) 335 (m,2H) | 1.42 (s,6H) 3.47 (m,2H)
3.4 (m,2H) 3.16 (m,1H) 1.52 (m,3H)
2.75(m,2H)  |2.75(g.2H) 0.90 (d,3H)
2.35 (m,1H) 0.86 (d,3H)
1.00 (dd,6H)
20% 63% 23% 8%

b

oy . B L

=& | 502 (ES) 382 (ES) .| 415 (E)) 343 (B))
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3
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)_

143 144 145 78
LHEOIS
10.6 (s,1H) | 10.11(s,1H) |11.05(s,1H) | 9.69 (s,1H)
8.28(s,1H) |8.45(s,1H) |8.32{(s,1H) |8.06 (s,1H)
8.30 (m5H) |7.86(d,2H). |8.08(d,1H) |7.88(d,2H)
748(d1H) |[7.78(d2H) |7.80{m4H) |7.63(d.2H)
7.20(s,1H) | 7.15(br,2H) |7.30{br,2H) |7.18 (s,2H)
4.05 (br,1H) |5.32(m,1H) |3.88{m,1H) |7.10(t1H)
3.60 (br,2H) | 3.91(m,2H) | 3.65(m,1H) |6.85(d,1H)
2.01 (m,1H) |{3.53(m,2H) |1.95(m2H) |4.47 (m,1H)
0.90 (m6H) |2.05(m,2H) |1.69 (m2H) |3.97 (m,1H)
1.70 (m,2H) | 1.35 (m4H) |2.98 (m,2H)
2.00 (m,4H)
| 1.40 (m,8H)
0.85 (t,3H)
13% 47% 42% 20%
b
1R
sa | 392 (ED 428 (El) 441 (El) 541 (ES)
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_ °‘\s”\° _ Q\\s,,i’ﬂ o ono“
o O oa| &
",\“\;/ N\NYOHNI\NY Nln\/
e adbeadhaaalliG S e
[
146 147 148 149
LGS
11.13 (s,1H) | 11.18 (s,1H) | 11.15 (s,1H) 9.19 (s, 1H)
8.38 (s,1H) 8.35(s,1H) | 8.35 (s,1H) 8.30 (s,1H)
7.92(d,2H) |7.90 (s,4H) |7.90 (d,2H) 8.02 (s,1H)
7.75(m3H) [7.62(d,1H) | 7.65 (m,3H) 7.62 (m,1H)
4.04 (m,1H) | 4.02 (m,1H) | 4.01 (m,1H) 6.85 (d,1H)
3.80 (s,3H) 3.62 (m,2H)_ | 3.60 (mm,6H) 6.05 (d,1H)
3.65 (m,2H) 3.02 (s,3H) |2.85 (m,4H) 4.03 (m,1H)
2.00 (m,1H) | 2.00 (m,1H) | 2.00 (m,1H) 3.56 (m,2H)
0.96 (d,3H) 0.95(d,3H) | 0.95 (d,3H) 1.96 (m,1H)
0.89 (d,3H) 0.89 (d,3H) 0.85 (d,3H) 0.97 (d,3H)
0.90 (d,3H)

86% 33% 79% 42%

fadk

1R 225 211 232 241

#E | 408 () 428 (€1) 501 (EN 411 (ES)
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QJL”
HN

o

1 /N \/{/au Nl)i" \‘/ o |0 \" h Nl)\c Y
f N ‘\f‘\z/\/ P NNOH ‘\fk'f/\/w
r H
150 151 152 153
G
11.19 (s,1H) | 10.96 (s,1H) |9.50 (s,1H) 12.90 (s.1H)
10.80 (s,1H) |8.35(s,1H) |8.08 (s,1H) 9.45 (s,1H)
8.30 (m,2H) |7.95(mz2H) |7.75(m,5H) 8.52 (s,1H)
7.85(d,1H) |7.65(m3H) |6.17 (d,1H) 8.05 (s,1H)
7.72(d,1H) | 4.04 (m,1H) | 4.80 (br,1H) 7.82 (d,1H)
7.20 (d,1H) | 3.62 (m,2H) 64 (br,2H) 7.50 (d,1H)
4.02(m,1H) |2.00 (m,1H) |4.05 (m,1H) 7.32 (t,1H)
3.60 (m,2H) | 0.90 (M,6H) 94 (m,1H) 6.11 (d,1H)
2.00 (m,1H) 3.52 {m,6H) 4.72 (s,1H)
1.01 (d,3H) 2.01/{m,1H) 4.10 (s,1H)
0.90 (d,3H) 0.93 (dd,6H) 3.60 (m,2H)
2.01 (m,1H)
0.99 (d,3H)
0.92 (d,3H)
27% 65% 85% %%
i
R 231
&R | 420 (ES) 395 (ES) 468 (ES) 395 (ES)
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N'/J§N Y NI/gN \§/ NI N \_/
s Ay || UL
Br P N/\/OH
e | 154 155 156 157
10.91 (s,1H) | 11.05(s,1H) |10.51 (s,1H) | 15.50 (s,1H)
8.38(s,1H) [8.34 (m2H) |8.22(s,1H) [9.50 (s,1H)
7.90 (d,1H) |7.75(m,3H) |7.71(d,1H) |8.40 (s,1H)
7.80 (mdH) (7.52(t1H) |7.27(m,1H) |8.11(s,1H)
7.05(d,1H) |4.04 (m,1H) |6.86 (m,2H) |7.80 (d,1H)
4.50 (s,2H) |3.85(s,3H) |6.06(s,2H) |7.53 (d,1H)
4.04 (m,1H) |3.65(m2H) |3.96(m,1H) |6.16 (d,1H)
13.62(m2H) |2.00(mH) |3.62(m,z2H) |4.78 (br,1H)
1.96 (m,1H) |0.94(d,3H) |{1.99 (m,1H) |4.03 (m,1H)
0.93(d,3H) |0.85(d,3H) [0.90 (m,6H) |3.60 (m,2H)
0.85 (d,3H) 2.01 (m,1H)
0.91 (dd,6H)
90% 48% 77% 21%
R
s | 170 181 177 196
&R | 381 (ES) 409 (ES) 394 (K1) 391 (El)
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12 (£5.1:3) 112 ( #4.6:1)
rime | 158 159 * 160 * 161*
10.80 (s,1H) | 9.65 9.65 7.92 (s,1H)
8.31 (s,1H) | (s,1H,1+2) (s,1H,1+2) 7.84 (d,2H)
7.97 (d,2H) |8.08 8.06 7.58 (d,2H)
7.88 (m,3H) | (s,1H,1+2) (s,1H,1+2) 3.72 (m,1H)
7.52 (m,5H) |7.88 7.88 3.35 (m,2H)
4.01 (m,1H) | (d.2H,1+2) - | (d,2H,1+2) 3.10 (m,1H)
3.62(m2H) |[7.65 7.65 2.91 (m,2H)
2.00 (m,1H) | (d,2H,1+2) (d.2H,1+2) 2.00 (m,2H)
0.91 (m6H) |7.15 1718 1.89 (m,2H)
(1H142) | (s,1H,142) 1.66 (m,4H)
6.62(d,1H.2) |6.62(d,1H.2) | 1.39 (m,5H)
6.40 (d,1H,1) | 6.40 (d,1H,1)
4.05 (m,1H,1) | 4.05 (m,1H,1)
3.89 (m,1H,2) |3.89 (M,1H.2)
2.30-1.20 2.30-1.20
(m,15H,1+2) | (m,15H,1+2)
37% 21% 14% 8%
=%
& 199 > 300
ER | 469 (E) 468 (El) 468 (EI) 508 (EI)
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rape | 162 163 * 164 165
11.25 (s,1H) {10.95(s,1H) | 9.65 (s,1H)
9.40 (s,1H) | 10.72(s,1H) |8.54 (s,1H)
8.47 (s,1H) |9.47 (br,2H) | 8.10(s,1H)
8.29(s,1H) |9.30 (br2H) |7.82(d,1H)
7.83(s,1H) |8.32 (2xs,2H) | 7.48 (m,2H)
7.43(d,1H) |8.08(d,1H) |6.2C (d,1H)
7.07 (m,3H) |7.88(d,2H)  |4.7G (t.1H)
4.06(m,AH) |7.75(m6H) | 4.1C (m,1H)
3.63(m,2H) |7.30 (br4H) | 3.6C (m,2H)
1.98 (m,1H) | 6.95 (d,1H) 3.15 (s.3H)
0.95(d,3H) | 4.12(m,1H) | 2.00 (m,1H)
0.85(d,3H) |3.98(m,1H) | 0.96 (d,3H)
3.30 (m1H) | 0.8¢ (d,3H)
3.10 (m,1H)
2.69 (m,2H)
2.25 (m,2H)
1.80 (m,18H)
1.01 (m,4H)
0.72 (m,4H)
16% 33% 14% 51%
=
185 185 162-164
%R | 446 (ES) 480 (E)) 429 (E9) 462 (EI)
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LGS

10.90 (s,1H) | 11.15 (br,1H) | 11.30 (br,2H) | 9.05 (br,1H)
8.95(s,1H) |10.90 (s.1H) |11.08(s,1H) |8.85(s,1H)
7.93 (m,2H) |9.75(br,2H)  [10.92(s,1H) |8.11(d.1H)
7.25 (m,3H) | 8.35 (s,1H) 9.90 (s, 1H) 7.97 (s,1H)
6.30 (s.1H) |7.78(mdH) | 9.70(s,1H) 7.47 (dd,1H)
6.00(d,1H) |7.30 (br,2H) | 8.36 (2xs,2H) |6.80 (d,1H)
475 (tr,1H) | 4.15(m,1H) | 8.20(d,1H)  |5.95(d,1H)
4.05(m,1H) |3.50 (m,5H) | 7.93(d,2H) | 4.80 (br.2H)
3.60 (m,2H) | 2.85 (s,6H) 7.75(m.6H) | 3.90 (m,2H)
2.00 (m,1H) | 1.90 (m,8H) | 7.35(brdH) | 3.45 (m,6H)
1.00 (m,6H) 7.10(d,1H)  |2.00 (m,1H)
4.15(m,1H) | 0.90 (m,6H)
3.98 im, 1H)
3.64 (m,8H)
3.40 (m,5H)
3.10 {m,5H)
1.95 (m,26H)
6% 16% 58% 60%

i

" 256 261
mR |390(ES) |512(ES) 538 (ES) 484 (ES)
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HEHS

11.05 (s,1H) | 10.45(s,1H) | 11.05(s,1H) | 8.90(s,1H)
10.90 (s,1H) | 8.25 (s,1H) 8.35 (m,2H) | 8.72(s,1H)
10.6 (br,2H) 8.00 (br,1H) 7.82 (d,1H) 7.95 (s, 1H)
8.35(2xs,2H) |7.85(d,2H) | 7.85(d,2H) |7.18(m,1H)
8.15(d,1H) |{7.75@2H) | 7.50(t1H) [ 7.05(dd,1H)
7.80 (m8H) |7.45(br,1H) | 4.C5(m,1H) |6.75(d.1H)
7.30 (br,4H) 3.60 (m,5H) 3.62 (m,2H) 5.99 (d,1H)
705(m1H) |3.35(m2H) [ 2.00(mH) |4.74(t1H)
4.25 (m,1H) 2.80 (m,2H) 0.6 (d,3H) 4.03 (m.1H)
3.95(m2H) | 2.41(t2H) 0.85(d,3H) | 3.70(s,3H)
3.65(m,1H) | 1.90 (m,2H) 3.60 (m,2H)
3.20 (m,10H) 2.00 (m,1H)
1.90 (m,24H) 0.90 (m,6H)

= |4 7% 65% 40%

ma | 226 164 203 144

=& | 525 (ES) 488 (ES) 395 (ES) 397 (ES)
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THEGIS
11.05 (m,3H) | 11.15 (or,AH) | 8.00 (s.1H) | 9.65 (s.1H)
1048 (s,1H) | 11.05(s,2H) |7.8)(m.4H) |[8.08(s,1H)
8.38 (s,2H) 10.65 (br,1H) | 4.43 (m,1H) | 7.85(d,2H)
7.80 (m,8H) 8.30 (s,2H) 3.65(d,2H) | 7.65(d.2H)
7.80 (br,d4H) | 8.13 (m,2H) 1.75 (m,1H) | 7.40 (br,1H)
7.10 (s, 1H) 7.88 (m,8H) 1.59 (m,2H) | 7.15(s.2H)
6.95 (s,1H) 730 (brd4H) | 1.01(d,3H) |3.55(m2H)
442(m2H) |440(m2H) |0.92(d3H) |2.55(m2H)
4.18 (m,2H) 4.00 (br,2H) 2.15 (m.2H)
3.70-2.90 3.70-2.90 1.80 (m,3H)
(m,10H) (m,10H) 1.65 (m,1H)
2.40-1.60 2.40-1.40
(m,20H) (m,20H)
05% 51% 3% 8%
i3
B
=& |51 (ES) 511 (ES) 443 (1) 456 (EI)
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KHEGIS
949 (s,1H) | 9.61(s,1H)  |9.65(s,1H) 9.71 (s,1H)
8.25(s,1H) | 8.08(s,1H) | 8.11(s,1H) 8.06 (s,1H)
7.80 (m,4H) 7.88 (d,2H) 7.81 (s,2H) 7.90 (d,2H)
7.32 (br,2H) | 7.65(d2H)  [7.63(d.2H) 7.61(d.2H)
4.03 (m2H) | 7.60(t,1H) 7.15 (s,2H) 7.37 (t,1H)
3.75 (m,1H) 7.15 (s,2H) 6.64 (d,1H) 6.56 (d,1H)
3.35(m2H) |3.45(m2H) | 4.28 (m,3H) 4.66 (m.2H)
1.80 (m,2H) |2.40(t2H)  |2.00 (m,1H) 3.90 (m,1H)
1.40 (m,2H) 2.20 (s,6H) 1.98 (s,3H) 3.39 (m,3H)
1.75 (t,2H) 0.98 (d,3H) 2.78 (q.2H)
0.93 (d,3H) 1.96 (m.4H)
1.56 (m,2H)
1.29 (m,2H)
7% 9% 27% 24%
R
55
R 1427 ) 428 (E)) 472 (ES) 436 (ES)
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THEGIS
9.68 (s,1H) 10.97 (s,1H) | 11.08 (s,1H) | 11.01(s,1H)
9.47 (s,1H) 8.30 (s,1H) | 8.04 (m,1H) |8.38(s,1H)
8.10 (s,1H) 8.02(d.1H) |7.82(mz2H) |7.82(s,4H)
7.81 (d,2H) 7.81 (m4H) | 7.70 (m2H) |7.40(d,1H)
7.67 (d,2H) 7.30(s,2H) | 7.30(s,2H) [7.32(s.2H)
7.14 (s.2H) 414 (m,1H) |6.72(m,1H) |4.20(m,1H)
6.76 (m,3H) 1.80 (m,12H) | 3.75 (m,5H) |3.70 (m,2H)
4.47 (m,2H) 1.88 (m,2H) | 0.97 (s,9H)
4.30 (m,1H) 1.48 (m,2H)
3.65 (s,6H)
3.54 (s,3H)
1.99 (m, 1H)
0.98 (d,3H)
0.92 (d,3H)
57% 78% 26% 76%
S
_A
%R | 639 (ES) 439 (El) 348 (El) 445 (EI)
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9.71 (s,1H) 7.75 (s,1H) 10.50 (s,1H) | 11.19 (s, 1H)
8.1 (s,1H) 7.65 (d,2H) 8.29 (s,1H) | 8.03 (d,1H)
7.90 (d,2H) 7.58 (d,2H) 7.79(d2H) | 7.88(d,2H)
7.70 (d,2H) 5.82 (s,1H) 7.71 (d.2H) | 7.78 (d,2H)
7.12 (s,2H) 4.25 (s,2H) 7.23(s.2H) | 7.31(s,2H)
6.75 (d,1H) 3.40 (t,2H) 6.60(s,1H) | 6.58 (d,1H)
4.45 (m,1H) 2.82 (t,2H) 3.53(s,2H) | 3.60 (m,4H)
2.25 (m,6H) | 2.06 (s,3H) 2.1 (m,2H) | 1.20 (m,6H)
1.90 (m,2H) 1.73 (m,2H)
1.55 (m,4H)
16% 7% 61% 35%
a4
oI
=R | 440 (ES) 480 (ES) 443 (E1) 321 (EI)
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THEGI S
10.61 (s,1H) | 9.67 (s,1H) 9.63 (s,1H) 10.61 (s, 1H)
8.28 (s,1H) [ 8.08 (s,1H) 8.06 (s, 1H) 8.28 (s,1H)
7.82 (d,2H) |7.88(d.2H) 7.85 (d,2H) 7.78 (m.4H)
7.73(d,2H) |7.65(d,2H) 7.65 (d,2H) 7.45 (d,1H)
7.53 (br,1H) | 7.1 (s,2H). 7.15 (s.2H) 7.20 (s,2H)
7.25(s,2H) | 6.35(d,1H) 6.55 (d,1H) 4.30 (br,2H)
425(m1H) [4.10(mH) - |3.95(m,1H) | 3.53 (m2H)
2.59 (br,1H) |3.62(m4H) |3.58 (m4H) | 1.21(d.3H)
2.21 (br,1H) |245(m4H) | 2.50 (m,4H)
1.94 (m,1H) [219(m,H) | 1.96 (m,1H)
1.40 (m,7H) | 1.88 (m,4H) 1.50 (m,4H)
1.65 (m,4H) 1.30 (m,4H)
63% 15% 17% 57%
o
o
wR | 437 (E) 511 (ES) 511 (El) 403 (E1)
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KRGS
9.89 (s,1H) 10.98 (s,1H) 10.39 (s,1H) | 10.85 (s,1H)
8.21 (s,1H) 8.51 (br,1H) 8.30 (s,1H) 8.71 (d,1H)
7.82 (d,2H) 8.29 (s,1H) 8.04 (d,2H) 8.31(s,1H)
7.65 (m,3H) 7.81 (m,4H) 7.70 (d,2H) 7.72 (d,2H)
7.17 (br,2H) 7.29 (br,2H) 7.21 (br,2H) | 7.55 (d.2H)
4.30 (m,2H) 3.45 (m,4H) 6.55 (s,1H) 7.30 (m,6H)
1.68 (m,2H) 3.49 (s,1H) 5.41 (m,1H)
1.45 (m,2H) 2.32 (m,2H) | 3.49 (m,2H)
1.85 (m,2H) | 2.11 (m,2H)
1.60 (m,5H)
1.29 (m,1H)
26% 56% 12% 61%
[
B _ -
mR |476(E) 417 (EY) 450 (El) 479 (EI)
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LGS
11.01 (s,1H) | 11.01(s,1H) 9.16 (s, 1H)
8.32 (s,1H) 8.32 (s,1H) 8.07 (s,1H)
8.10(d,1H) 8.10 (d,1H) 7.89 (d,2H)
7.80 (m,4H) | 7.80 (m,4H) 7.67 (d,2H)
7.30 (br,2H) | 7.30 (br,2H) 7.15(s,2H)
3.70 (m,1H) | 3.70 (m,1H) 6.45 (d,1H)
1.80 (m,5H) 1.80 (m,SH) 4.35 (s,2H)
1.48 (m,1H) | 1.48 (m,1H) 3.97 (m,1H)
1.29 (m,2H) 1.29 (m,2H) 3.40 (m,4H)
1.07 (m,1H) 1.07 (m,1H) 2.85 (m,1H)
0.83 (d,3H) 0.83 (d,3H) 2.55 (m,1H)
1.82 (m,2H)
1.61 (m,6H)

4% 4% 7% 2%

b

& -

x|S0 (B) | 439 (E) 515 (E9) 515 (ES)
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TGS
10.21 (s,1H) 9.66 (s,1H) 9.73 (s,1H)
8.18 (s, 1H) 8.08 (s.1H) 8.11 (s, 1H)
8.10 (d,2H) 7.90 (d,2H) 7.82 (d,2H)
7.92 (d,2H) 7.69 (d,2H) 7.65 (d,2H)
6.39 (d,1H) 7.15 (s,2H) 7.12 (s.2H)
4.80 (br,1H) 6.53 (d,1H) 6.80 (d, 1H)
4.05 (m,1H) 3.93 (m,1H) | 4.67 (m,1H)
3.62 (m,2H) 2.05 (m,5H) | 3.13(m,1H)
2.00 (m,1H) 1.51 (m,2H) 2.86 (m,3H)
0.99 (d,3H) 1.15 (m2H) | 2.18 (m,2H)
0.92 (d,3H) 0.42 (m,2H)
0.25 (m,2H)

10% 2% 2% 16%

EE

T

®R | 463 (ES) 480 (E) 480 (El) 430 (ES)
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9.75 (s,1H) | 10.98 (s,1H) 11.00 (s, 1H) 9.55 (s,1H)
8.19 (s,1H) | 8.50 (d,2H) 8.31 (s, 1H) 8.08 (s,1H)
7.75(d,2H) | 8.31(s,1H) 7.74 (m,5H) 7.80 (d,2H)
7.48(d,2H) | 7.97 (d.2H) 7.21(d,1H) 7.60 (d.2H)
7.7 (s,2H) | 7.78 (d,2H) 6.80 (d,1H) 6.58 (br.4H)
6.68 (d,1H) | 7.57 (d,1H)- 4.00 (m,1H) 6.20 (d.1H)
5.35 (t,4H) | 7.00 (t,1H) 3.62 (m,2H) 4.80 (br,1H)
4.71 (m,1H) |4.01 (m,1H) 1.95 (m,1H) 4.04 (m,1H)
3.91(m,2H) |3.62(m,2H) 0.98 (d,3H) 3.60 (m,2H)
3.65(s,3H) | 1.97 (m,1H) 0.90 (d,3H) 2.00 (m,1H)
0.98 (d,3H) 0.99 (d,3H)
0.92 (d,3H) 0.92 (d,3H)
5% 55% 44% T7%
[
s | 223 248 228 231
&R | 446 (ES) 507 (EI) 514 (El)
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210 211 212 71
TS
10.03 (s,1H) 10.90 (s,1H) 9.18 (s.1H) 9.66 (s,1H)
8.38 (s,1H) 8.40 (m,1H) 9.05 (s,1H) 8.08 (s,1H)
8.14 (s,1H) 8.30 (s,1H) 7.98 (s,1H) 7.88 (d,2H)
7.81 (d,2H) 7.88 (d,2H) 7.18 (m,2H) 7.63 (m,3H)
7.60 (d,1H) 7.73 (d,2H) 6.98 (m,2H) 7.28 (t,1H)
7.30 (m,7H) 7.38 (br,1H) 6.31 (m,1H) 7.11 (s,2H)
4.99 (s,2H) 3.45 (m,4H) 4.45 (t,1H) 6.88 (s,1H)
3.42 (m,2H) 2.38 (s,3H) 3.47 (m,4H) 3.65 (m,2H)
2.97 (m,2H) 1.62 (m,2H) 1.63 (m,2H) 2.88 (t,2H)
1.58 (m,2H) 1.45 (m,2H) 1.48 (m,2H)
1.30 (m,4H)
86% 22% 41% 7%
it 3
B
i3 | 528 (C) 429 (EI) 352 (El) 437 (El)
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TS
12.40 (br,1H) | 12.41 (br,1H) | 8.03 (s,1H) | 9.55 (s,1H)
1110 (s,1H) | 11.11(s,1H) |7.76 (ms4h) |8.10(s.1H)
8.08(d2H) |8.10(dH) |3.70(s,2H) |7.80(d.2H)
779 (m4H) |7.80(m,5H) |1.92(ma4H) |7.68(d.2H)
7.30 (s2H) |7.30(s.2H) |0.92(m6H) |7.15(s.2H)
4.04 (m1H) |4.08(m1H) |(inMeOD) |5.82(s.1H)
3.60 (m2H) |3.63(mz2H) 3.74 (d,1H)
2.07 (s,3H) | 2.50 (m,2H) 3.52 (d.1H)
2.00 (M, 1H) | 2.01 (m,1H) 2.72 (m,1H)
0.97 (d.3H) | 1.15(t3H) 1.35 (s,3H)
0.90 (d,3H) | 0.99 (d,3H) 0.97 (d.3H)
0.92 (d,3H) 0.91 (d,3H)
49% 25% 2% 9%
=z
o= L
x| 365 (E) 379 (E) A3 (E5)  [444 (E9)
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KIS
10.88 (s,1H) | 10.88 (s,1H) | 11.01 (s,1H) | 11.11(s,1H)
8.36 (s,1H) |8.36(s,1H) |8.52 (br,1H) |8.53 (m,1H)
8.03(d,1H) |8.03(d,1H) |8.29(s,1H) |8.36(s,1H)
779 (m4H) |7.79 (m4H) |7.78 (m4H) |7.80 (m,4H)
7.28 (br,2H) |[7.28 (br2H) |7.32(s,2H) | 7.31(s.2H)
465 (m,1H) |4.65(m,1H) [3.39(m,2H) |3.71(m.2H)
3.89 (m,2H) |3.89(m2H) |1.70(m6H) |2.65(m2H)
3.71 (m,2H) | 1.15(m,3H)
2.19 (m,2H) | 0.96 (m,2H)
' 65% 34% 58% 88%
=2
wa | 239 239 238 280
mm | 439 (EN) 413 (E)) 439 (EI) 416 (EI)
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9.67 (s1H) | 9.70(s,1H) |8.92(m,1H) |9.66(s,1H)
8.11(s.1H) | 8.81 (m,1H) | 8.08 (s,1H)
7.88 (m4H) |7.96(s,1H) |7.83(d.:2H)
6.25(d,1H) |7.43(d,2H) |7.68(d,2H)
481 (m.1H) |6.67(d.2H) |7.22(t1H)
405 (m,1H) |6.20 (m,1H) | 7.11 (s,2H)
361 (m2H) |4.38 (m,1H) | 3.95 (m4H)
2.01(m,1H) |3.48 (m,1H) | 3.48 (m,2H)
0.97 (d,3H) | 3.37 (m,1H) [ 1.79 (m,4H)
0.92 (d,3H) 1.20 (d,3H) | 1.18 (t,6H)
7% 7% 5% 9%
%
s | 285 158 166
g | %57 €D 392 (E1) 354 (EN) 522 (ES)
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\ i
222 223 224 225
THEHI2
9.81(s,1H) |9.71(s,1H) |9.70(s.TH) [ 10.29 (s,1H)
9.08(s,1H) |8.13(s,1H) |8.08(s.1H)  |8.83 (m,2H)
8.68(s,1H) |7.89(d2H) |7.88(d,2H) | 8.51(m,1H)
8,35 (m,1H) | 7.66 (d.2H) |7.65(d.2H)  |8.26(s.1H)
8.20 (s, 1H) |7.31(t1H) [7.25(m3H) |7.93(d.2H)
8.02(t1H) |(7.14(s2H) |6.11(m1H) [7.60(d.2H)
7.63 (m,5H) | 3.98 (m2H) |3.40 (m5H) | 7.51(d,2H)
7.47 (s2H) | 369 (s3H) 7.25 (br,2H)
7.03 (s,1H) | 3.64 (s,3H) 4.90 (d,2H)
4.82 (d,2H)
e | O 23% T% 43
= | 300 300 243
®R | 501 (E) 465 (EI) 434 (E))
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°\\’\\,m. W\ N \9/\\5\:",.’ : qs‘gm.
oYV oV LCt Lo
'1*“ j\ NJ§N )§N
s = [
Kfj\“/\m O A '\fku’ Lf*" N
7 u ' N \©\ o
Z

226 227 228 229

XSS
10.38 (s,1H) | 10.30 (s,1H) | 10.52 (5,1H) | 10.88 (s,1H)
8.52 (br,1H) | 8.78 (m,1H) | 8.66 (m,1H) 8.92 (m,1H)
8.23 (s,1H) |8.36 (m,3H) | 8.28 (s,1H) 8.33 (s,1H)
7.72 (m,4H) | 7.81(m,2H) | 7.63 (m4H) 7.72 (d,2H)
7.36 (m,1H) | 7.60 (m,4H) | 7.26 (m,6H) 7.62 (d,2H)
7.22 (s,2H) |7.22 (br,2H) | 4.63 (d.2H) 7.30 (m,4H)
7.03 (m,1H) | 4.94 (d,2H) 6.89 (d,2H)
6.95 (m,1H) 4.62 (d,2H)
4.80 (d,2H) 3.70 (s,3H)
47% 41% 88% 89%

g

me | 229 287 259 233

wE | 440 (Cl) 434 (El) 451 (El) 463 (El)
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10.45 (s,1H)
8.20 (s,1H)

8.05 (m,1H)
7.79 (m,4H)
7.21 (s,2H)

3.50 (m,2H)
1.83 (m,2H)
1.56 (m,2H)

[ 4

58%

B

>300

R

466 (ES)
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HN Ny o HN
N/kN I P NJ\N N/ku
L Y | L
s | BT ey ([T
231 232 233 234
S
103 (s, 1H) | 9.28 (s, 1H) | 1048 (s, 1H) [ 9.63(s. TH)
8.34 (tr1H) | 8.0 (s, 1H) [8.25 (s, 1H) |8.12(s, 1H)
82 (s, 1H) |7.73(d,2H) |7.85 (m, 4H) |7.65(m, 4H)
79 (m,4H) |7.63(r,1H) [7.25 (m, 1H) |7.42(d, 2H)
43 (q,2H) |7.18(d,2H) |7.15 (s,1H) |7.35(tr, 2H)
42 (m 2H) |5.0 (m, 1H) |51 im, 1H) |7.21(m, 1H)
323 (tr,1H) | 4.3 (s, 2H) |3.58 (m,4H) |7.16 (s, 1H)
1.32 (tr, 3H) | 4.14 (m, 2H) 5.35 (m, 1H)
3.11 (tr,1H) 1.55 (d, 3H)
85% 35% 33% 25%
%
b
&R | 330 (E) 288 (EN 389 (CI) 448 (ESI)
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o“s""a ﬁ H ?\ _R et -
Ly - "
"‘ Y - " PN '
‘\f\u’\’ WSy Ny wd o ~ T
] | P ”/.\/cﬂ l/ A Nl |n \,/
P
- 235 236 237 238
B4
[°C] — S
B 486 (ES) 516 (ES) 504 (ES) 488 (ES)
mg b - ‘\(on - S L “”J\'\r ‘\"‘[ .
n"§n ~7 )\ i \ ~ S, S . L
L L o Y N N
—— 239 240 241 242
BA
C) _ __ _ _
o3 1 536 (ES) 502 (ES) 484 (ES) 551 (ES)
% % AP O F
N S, [
H NH
e :Y | 0 ,(5
"\r’k./\/“‘ - u’ku ~ i
o L ‘ u/‘\/OH ] Y
s 4 > n/:\/OM
ac
] 243 244 245
T
¢l _
%B | 516 (ES) 514 (ES) 333 (E9)
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o, ,? ] . OH o\\ ’,o
/©/s\u,on /@r\\s\\o““l \\Sll\ou L/W D/S\W
it A e HN
ul)§N I/ N*\N ’J§ \/ N*N
Kfl\n . L(k o |1 /N A _om L oM
iy Br " B N v u
P 246 247 248 249
{oscég 205 >300
i 446 (ES) 415 (El) 504 (ES) 431 (ES)
%l LV °\¥/° %
G - shN,OH e S\F
| A ST LT
T LY LY. Y
Y\u/\/orc 2 u,\/on ‘\l)\u 2]
I 250 251 252 253
8 113 231 187
[C] _ ]
.13 488 (ES) 446 (ES) 433 (ES)
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o} O H . O H i
N\ 7 NP N\ /N\o/\ \\/N\O/\/
: :s\ o? 0% o?
'i on HN HN RHN
@) P N P NN B N
NSO | i | i | i
H NN N/\/OH N N/\/OH _x N/\/OH
r ; r ; r "
S5 i 43 254 255 256 257
5
y 3=
C)
RE 399 (ES) 444 (ES) 474 (ES) 486 (ES)

BE*) B1E4 159, 160, 161, 163, 167, 168. 170, 174, 175. 191.
192. 203 0 204 AT #&Z BB SCHEF] 295 Rk B 7 LR & .

S 258
Hl&4— (5—R4—BK—4—FK—FE—2—HEWE) — KRB
o\\s<Nl-5

A
YO
AN

1 202 mg (0.60 mmol) SEHE] 122 H4LEW5 1 ml B7KF1 0.2 g(1.2
mmol) KRB S, REEEE TH#. 24 K /E, BN 0.2 g(1.2 mmol)
KR, HEZETHEHRRE 24 /M. RERRER, REVELEIEAS
(Flashmaster I, DCM/MeOH 7: 3. 8 | 5 & & 474J 17 mg(0.04 mmol,

7% ).
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' 3 (ES 328 (ES) |
- MS (ES) 452, (ES) !
454 (M+ H,
100 %) ,
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FULTF R FEGI6. 0 A T %I &P @~ WA iE (PE~ WO ME, RIB6H)

HEUTHESY:
269 270 271
LGS
8r H H
N
N Y
00 | A X
Y N N
HN H\hll/ S.Q
e S,
o'-s‘NH, \QSO o *
o NH;
¥4 47% 90%
RR ESI: ESl : . ESI:
MH* 480 MH* 432 MH* 446 (18%)
(100%) (100%)
478 (97%) 430 (94%)
115 (30%) 157 (43%)
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HUTFHEFILB&EU TS
8r H B H
LA | At | Xk LA
NN Ny N : 4 \{\
X Na N
Y he Y N§rN
HN HN HN. HM
O\P \©\~° o
ds'NH. o"s‘“”a '-s"‘NH 2
’ o O"S‘NH2
272 273 274 275
KHEG2

61% 44% 42% 68%

fag:

AR El: El: ESI: El:
M*463 (4%) | M* 403 (24%) |MH" 418 M* 401 (33%)
277 (8%) 358 (100%) 100% 372 (100%)
105 (100%) | 277 (52%) 416 (94%) 344 (38%)

346 (8%)
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B OH Br OH
(,Q(le\/ o /ﬁ(nﬁ/@ LA
Br
NN i NN
NN
HI\@\ Ne IN \& H\Nr HN
s . O 2 Q
o NH, o S'NH, §:0
S. o = G NH,
o) NH,
276 277 278 279
KHEHS
81% 58% ~20% 30%
fa
P El: ESI: ESt: ESI:
M* 431 (5%) | MH" 444 MH+ 484 MH+ 418
372 (100%) | (100%) (75%) {100%)

291 (46%)

442 (97%)
115 (20%)

346 (18%)
214 (55%)

416 (97%)
310 (27%)
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Br Br QH Br H Q 8r H OH
ﬁ“r%A\ AT AR ARA
NN N =N NN NN
S Ay Y N
HN HN HN HNO
Q -0 50 Q -0 §=0
SN g S &N
B 280 281 282 283
=g 55% 43% ~18% 35%
®® | ESI: ESI: ESI: ESI:
MH* 444 MH" 446 MH* 416 MH* 446
(100%) (100%) (100%) (100%)
442 (97%) 444 (95%) 414 (96%) 444 (90%)
214 (12%) 346 (5%) - 317 (4%)
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02814886. X oo 5E95/193m
i Ft roy oM ¢y o
N N))\ N NIL/
(o]
Br 0 r N 2N N ._2zN
(L(Nm HN H\Nr
| H NI N "
N 2N 7 Q Q
HN =0 220
HN / S
AN N
o, | Q ful
o
o =
/,S:’N 0 NH,
o H,
S 284 285 286 287
%=
PR 51% 46% 47% 61%
A& | ESI: MH' ESI: MH" ESI: MH" ESI: MH"
520 (100%) 520 (100%) 432 (100%) 446 (100%)
518 (97%) 518 (97%) 430 (95%) 444 (93%)
11527%) 115(27%) 346 (5%) 115 (13%)
RELULTHHIEFEERTRLEY:
OH

Q..

S

// \N"b

0]

# 30 mg (0.0678 mmol) RMLEY) 277 BARZE | ml B FFBE/IUERE
W 1: 1 9. %N 10 mg FMIEAM/E, St 2 Mat. HA3—4
RHIK BT RN FIEHRINETAE, REERKRE. 25, 1Y
ALBEKAE, ik, EFFIERE, REEOCTESTHR.
FHEASYHEEN 21 mg (EIBEK 70%).
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Br oH ar OH
M H
e o
\ =0 N\ =0
(/SS\NW gS\N*
SEHEf S 288 289
FEER 52% 70%
& El: M¥ ESI: MH"
465 (5%) 446 (100%)
358 (40%) 444 (93%)
207 (31%) 117 (20%)
SEHES 290
HEERK 1 28— Bl oy
RIE LT RO B2kl & 5 Bk &4 -
|/R9
/OH /O
Br H N ‘/ Br H N " (Bif,: o]
N N
oY LAY Lo
H e mew L " — b
N 28, & (DR) Hy HN
Q. r O Q
S;O Jl\ ~0 S’O
Owo oYY £
REA R’ 5@ 1 P e AR
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SEHER 290 K%

OH

B , O g

s !
“'{N N'(j\,f Ni)j\

Q. Q
/S\ =0
é NH, gs\N%

f£ 50 mg (0.12 mmol) KI4L&4) 282. 34 mg MIEREFALEF 150 mg
FIE SR RTE 2 ml MR EEREIE 2 N ¥ RIR &Y BIZE KK
T, RKCE#TRE, AZEFR/REE 4. 1 R 3 Rk, ARk
TR, RERRKLE. BRBYRBRBEZES, g REEOCTF

B, FTHEFYKFEEN 28 mg (BiBEK 54%).
Ji&: ESIMH™ 429 (29%), 371 (61%), 289 (91%)

HRAURI T IEHEUT L EY:

o o

VAR
Br H N
DRS

MH' 443 (95%)
445 (99%)
373 (32%)

NYN Nl\fN “)\(N z/u\
HN HN NN
Q "
s=° =0 Q
4 N 4 NN =0
o o //S\NH,
(o]
SEHEB S 291 292 293
FER 34% 36% 40%
RE ESI: ESI: ESI:

MH" 485 (92%)
487 (99%)

MH"* 487 (91%)
489 (89%)
373 (32%)
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SCH B 294
EEEML

Q.

S
4N
ONHZ

Q..

S
4N
C)N'—5

¥ 50 mg (0.12 mmol) HI4L&4) 282 1 7.5 mg (0.132 mmol) HIER
ARRBEBE2m K 1, 2— 28 Z&KEF. #H09.1 mg (0.144 mmol) HIH
EWEmE, #1200, A-ER5/RRE 4 1| B, BAkE
2 R, ARRETR RBEERKSE. REYEER LA SR E/FE
(95: 5) BITEEMAS. FHFBELEYHZEN 18 mg (HLEHN 33

%),

B8r H NH
Y
N._ 2N
HN
Qs,o
£
FEE 33%
JRE ESI: MH* 457 (98%)

455 (93%), 249 (55%)
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WAL E) B iS4 159, 160, 161. 163, 167, 168. 170. 174.

175, 191. 192, 203 1 204.

SCif 295 #1296
BRAEMF LS | HTESEUTRMLEY):

MH™ 432 (30%)
434 (31%)
123 (100%)

Br ,, OH B, OH
o~ ~"
NI =N N' =N
Y o o}
HN I HN I
\ =0 \ =0
S S
g \NH, c/,) \NHZ
LRG]S 295 296
FEE 46% 47%
RE ESI: ESI:

MH™ 446 (45%)
448 (49%)
123 (90%)
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1 2 IRBERE B &
Br Br
A OH X OH
NI ~N j/\ NI ~N Y\
e e
HN\© HN\E;
O O=
P oy
0] O

# 0.2 mmol KIEELESI A& BN R EEF . 750 1.0 ml BIEH,
ik 2— T B . BITHME IRFF#ER AN 0.2 ml (0.2 mmol) #ARZE B (B
40 DMSO &, 2— T 82) 1 DMAP UL & 0.2 ml (0.2 mmol) #HE7E 2—
TESKE. 7 S0C TRERMBEY 20 /M. RETHRE, H™W
FWR vk & B k=4, A 1.0 ml ) THF EHBE R NE. H-90%E
BT RIRYE, SR/EHE T HPLC 28,
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| = 1]
N\rn "e
387 ""Q 501,4471 501/503
!
\—\__J\:"l
‘o,
Lo
ora
N
388 " 543,5275 543/545
O
[} ~u”\\ oM,
“'CKN\X":
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KIS

4y

RrER

ESI-MS

389

537,4801

537/539

390

520,4494

520/522

391

554,8945

554/556

392

510,4106

510/512

393

529,4571

529/531
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LGS e BERER ' ESIMS
N nr\oﬁ
NlYN e
394 ”"KP 474,3776 474/476
Os:
o~ \u-Lo
t,
REE
s
J\fN ’I\\m
395 ““\@ 512,4508 512/514
pa N
/D
f
OM
(T ;(\\
396 ""(P 513,4581 513/515
P
\/\D
1
N|W¢N PI\O‘
BN
397 Ej 527,4849 527/529
Q.
s N
@
o o
N 2 N.. \
HN
398 524,4127 524/526
P C
| 4
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LIS

RRER

- ESI-MS

399

527,4849

527/529

400

507,4107

507/509

401

524,4127

524/526

402

507,4107

507/509

403

536,4484

526/538
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LGS e BrEER " ESI-MS
N O
P
404 - 536,4484 536/538
O H,C\
°>, \uﬂ: [o}
'\ nr\au
N\rﬂ H, N
405 - W:P 59,5283 599/601
e N
L,
o,
~Y~ My N
406 ™ 520,4494 520/522
peisy :
c"!
I}
' OH
N N My \
407 "“j%j 520,4419 529/531
O
o> NT.:)"N’
R
R
\m( 'y
408 KP 534,4762 534/536
b T\_\_@
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TGS ey BRER © ESI-MS
AP
L T
409 KP 596,547 596/598
e )
7\
peve
® T
410 ""‘gj 473,3935 473/475
o ‘N‘L cH,
LA~
» T
411 KP 510,4146 510/512
O
0% ‘N’\_.\
&
'; nlff“‘
412 Q 560,3929 560/562
gs \NA?
N
NYN ,
413 500,459 500/502
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LHEGIS wey RRER ESI-MS
o~
| o
- I
414 514,4858 514/516
S
\,\'\’\’“’
@
o
he
415 528,5126 528/530
o® ‘N\—\
CH,
e
= OH
Nl\mfN TH;\
416 \Q 482,357 482/484
03
0% ‘u‘ \]
A
i on
. T
417 Ig 560,3929 560/562
Loy
> ™
418 E) 520,4494 520/522
po- X
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KIS

ALy

BRER

- ESIMS

419

9
P

0;; n 0

o7

527,4413

5271529

420

472,4054

472/474

421

486,4322

486/488

422

487,4203

487/489

423

529,5007

529/531
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N

BRER

'ESI-MS

424

523,4532

523/525

425

506,4226

506/508

426

N 2zN H,

540,8677

540/542

427

496,3838

496/498

428

515,4303

515/517
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TGS

BErER

"ESI-MS

429

460,3508

460/462

430

498,424

498/500

431

499,4313

499/501

432

513,4581

513/515

433

510,3859

510/512
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LGS ey BRER - ESI-MS
n oM
o T
HN.
434 \QP 513,4581 513/515
O
o? \u‘\_O
wed
= HT\OH
JYN "
435 " 493,3839 493/495
O;’\
° R
['] n =
cre
D‘/ 3
436 510,3859 510/512
O3 \q
ot
F
0%
NIYN CH,
437 - 493,3839 493/495
O3
Q- ——
\ /"
B
o
438 \(P 522,4216 522/524
in'e
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LIS

BrER

'ESI-MS

439

522,4216

522/524

HN
440 KP
953,

585,5015

585/587

441
Oi N

506,4226

506/508

442 "“‘%)
O; \n

515,4151

515/517

443 %) A

416,30

416/418

") RIBHREER P HRRY T R SR
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K 1 2 FE e — FR B B il
RACLT BABE R B 1 2 J7 VAR & HE 0 — R R

0] 0]
\ A
S
ﬁ ~ :
CI
HN
N \N z — NN /
H
Br
1 3
K5 ey BERER BE (C)
F1 EIS-MS
444 o ,0 405.25 217—220
\ 7/
S\

? F 405/407

445 o_ ,0 419.27 196-202
Y

T F 419/421
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B

1 ESI-MS
446 5. 0 419,27 165-196
HN
419/421
n’ku 7
'K‘/LN/'\,OH
Br R
447 0 0 433,30 196-204
S‘F
o 433/435
1 L
A OH
8r u
348 5. 433,30 144-149
S
Ha l 433/435
0
2 OH
Br u
349 R 447,33 219-222
85
H 4471449
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K HEHI & waw BrER R
[°C]
%1 ESI-MS
450 00 405,25 170-173
5
Nl
N')§N - 405/407
H/knz'\,on
Br H
451 ) 419,27 226228
I
H)N\
" N :/ 419/421
AN\
Br "
452 %0 433.30
IO
" .
433/435
9
Z OH
N

453 447,33
HN >S4
[}
N')§N I/ 447/449
Z OH
Y\u
r

454 433,30
HN 'S

S & 433/435

455 419,27
T
HN N

N 419/421
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REEMT LRTEGIR T EMEUATHILE:

KBS

aFR

ESI-MS

456

498,4432

498/500

457

534,4762

534/536

458

596,547

596/598

459

473,3935

473/475
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LGS

e

SFi

ESI-MS

460

i
'; T

510,4146

510/512

461

560,3929

560/562

462

500,459

500/502

463

514,4858

514/516
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LRI

SFR

" ESI-MS

464

528,5126

528/530

465

542,5394

542/544

466

560,3929

560/562

467

520,4494

520/522
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SKHEGI S

SFR

ESI-MS

—

468

527,4413

627/529

469

472,4054

472/474

470

486,4322

486/488

471

529,5007

529/531

472

442,336

442/444
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LIS ey SFR - ESI-MS
8
™ n (v 2]
N 2N )
o]
473 \Q:fo” 523,4532 523/525
\N
[]
SRt
|
N N X
N
474 \Q\;Zo 506,4226 506/508
8r
L
475 f‘ 540,8677 540/542
rLr‘"‘r
OM
‘?N/ ¢}
476 O@o 496,3838 496/498
N
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XHEHIS

SFR

ESI-MS

477

515,4303

515/517

478

480,3508

460/462

479

498,424

498/500

480

536,4484

536/538

481

499,4313

499/501
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KRGS

a1

' ESI-MS

482

513,4581

513/515

483

510,3859

510/512

484

513,4581

513/515

485

493,3839

493/495

486

510,3859

510/512
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ESI-MS

KHEHIS e SR

493,3839 493/495

487 MO\ Bo

488 O\fﬂ 522,4216 522/524

489 g | 5224218 5221524

# 585,5015 585/587

490 ™

K@;&o 506,4226 506/508

491 |
NH

}
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LGS

aFR

TESI-MS

492

515,4151

515/517

493

512,47

494

548,503

495

610,5738

496

487,4203

497

524,4414
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LHEGIS ALY SFR ESI-MS
l"\ n\(\m
498 b & 574,4197
:od’ e
(Lr“fw o
499 b ~ 514,4858
e
oy
500 I’;:l ‘JI/’F 528,5126
o"g' ;
1 '“J/\""
501 T .“/J_/J 5425394
g
>
502 fg;fﬁ 556,5662
A
AP
N 2
503 1 496,3838
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LHE01S L A7 ESI-MS
CQIRY.
504 hg d 574,4197
U
S
L4 n)/\m
505 e Jp 534,4762
l: ] M
o
Ny
506 b . =) 541,4681
N
4
[ 4
298
507 b 5 486,4322
g@ﬂ"
A n OH cn,
508 Y J_ﬂ 500,459
|SW
o"’i
n o
|
509 b "o 501,4471
Qe
o
H\r“j\m
510 hg X 543,5275
A
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6= ey SFR ESI-MS
Y
511 J]f" 7 456,3628
oW
o4
oy,
512 h //O/’” 537,4801
QA
o
-4 u .
|
513 ",,.;:l J/Q 520,4494
d’{u .
(Efu *one,
) 566,4742
514 ] \ .
UW/O’Q o,
gl |
or
Nﬁ{ﬂ > f\g
() 554,8945
515 f);y .
W\@}é]
oY
516 g ® 510,4106
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KBS & AR ESI-MS
|m\ o
517 T - I@" 529,471
F
Ny
518 T e 474,3776
o"ﬁ
Sy
519 T . 512,4508
ROWY |
> s
J‘)\..rn \Cm %o,
520 b J/Q 550,4752
o¥
p
Ay
521 X O 513,4581
¥
522 b 9 527,4849
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IS HFR ESI-MS
n [+ ]
N i
523 T { 524,4127
A
Ny
524 b jgj\/\ ﬁ 527,4849
o"ﬁfm .
Ay
525 b N 507,4107
e
i *HoF
526 T p 524,4127
Tr
o"%
rrY"(\w
527 Y & 507,4107
T
o}
1.4 n o
] A
528 536,4484
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KIS

SFR

ESI-MS

529

536,4484

530

599,5283

531

520,4494

532

529,4419
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&R B IEN BER S YRS E
o) 274 Z X BURIR AV B

H:/n 4 o OH Br OH
N
S NS :
NN A A NIH/\N(
N HPLC o :‘N/
[ =0 \S =0 Q 20
(/; \NHz é \NHZ gs \NHZ
1k xt e kiR 44 oh i 25 PR A 3K 35 4B
# M HPLC 1 HPLC
/\
Br OH
Br OH Br OH Br OH
\
N ot NS OO
N| N Nl =N N'\(N NYN
o
@ Q0 ] 0
»0 s=° 5=° S =
A A s s
2t B 4RAT B ARA2 1 Bk B1 ot B K82

4w LA TR-S il i HPLC # 4 B A R A1 K S H TR A (A F B).
SAEFEE:

F£: Kromasil C18 (5 um) 150X 4.6 mm

YR 25% Z8E / &7 1 ml NHy/L #IK

HiE: 1.0 m/min

##ll: PDA 300 nm

(REERTiE]: MY HEE A 11.6 min, SMEHE{S B 12.4 min
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Br OH
I(‘\’/n jJ\
N{N
HN

=20

40N
ONH‘

NMR

DMSO-d6:
9.68,s, 1H
8.12,s, 1H
7.87,d,2H
7.70, d, 2H
7.14,s,2H
6.15,d, 1H
5.01,d, 1H
4.10,m, 1H
3.80,m, 1H
1.22,d, 3H
1.1,d, 3H

DMSO-d6:

9.68,s, 1H
8.11,s, 1H
7.85,d, 2H
7.69,d,2H
7.16,s,2H
6.35,d, IH
490,d, 1H

4,08, m, 1H
3.80,m, !H

1.18,d, 3H
1.12,d, 3H

e BRAK IR S 4iE 5t HPLC 4 B8 h AR R I SH BEAECAFIB).

A&

F£: Chiralpak AD (10 um) 250X 4.6 mm
YERF: S / ZEE80: 20
JRE: 1.0 ml/min

##l: PDA 300 nm
(RETE]. XTBR4E Al—16.6 min, XTBR4E A2—19.6 min
Stik4A B1—16.0 min, XTER{%x B2—17.8 min
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PUEA THIZERBEARAZX THEVIH F AIHEH B

EHEHT 1.0
FE&EN— Q—8—5—H—4—BEE) —N—2—-HRERK

¥ 11.1g (66 mmol) #) 2, 4— "8 —5— FEIEEMA 60 ml I ZIF
§, SR/E¥IN 10.2 ml (73 mmol) H)=ZREF 6.0 ml (86 mmol) HIFHR
Ei. RNBEYEER THRALEH, RARWMEEKF. BREVHLIER
LERZEE, AHMANEERRELT®R, REREERER. REY
ARRERCKELRG, 53 106g GEREM7%) K.

Ci 5-H 8.18(3.3Hz, |H) #%#I: DMSO
N‘/KN 4CH 4.14 (dd, 2H) EE8T%
- o
K(ku/\ 3.20 (t, 1H) a: 96°C
F NHS8.65 (tb, 1H)

UTHRK 44— (ZEERCHE fTEYRETH=ZEBAEMEL
VISR ERERTEY TR ENT A B H (Abdel-Magid, Carson,
Harris, Maryanoff, Sha, J. Org. Chem. 1996, 61, 3849), FREATEYWRE L
FN B2 1) TPAP $4b R TI32|H (Griffith, Ley, Aldrichimica Acta 1990,
23,13),
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IRBA A A EHIF LU T B E~:
Gl C
: ! O
& | be S
%N\ /_//N
P 1.1 1.2 1.3 14
=m | CDCh DMSO DMSO DMSO
5-H 7.87 (s,1H) 8.34 (s,1H) 8.24 (s,1H) 8.23 (s,1H)
4CH 4.32 (dd,2H) |4.48 (q,1H) 3.59 (td,2H) 3.21 (t,2H)
230 (t,1H) | 1.93 (dg,2H) 2.78 (t,2H) 1.10 (mc,1H)
0.92 (t,3H) 7.57 (s,1H) 0.42 (mc,2H)
5CH 2.03 (s,3H) 3.66 (s,3H) 6.85 (s,1H) 0.37 (mc,2H)
7.90 (tb, 1H) 7.84 (t,1H)
NH 4.91 (sb,1H) | 7.69 (d,1H). 11.92 (sb,1H)
=z | 80% 42% 33% 74%
e 121-121.5°C | 73°C 90°C 98°C
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WO B 152/1931

cl ct 1 {
&r O 1 'y 0
2 2 L 7
N 1 | T vy
15 1.6 17 1.8
LGS
o DMSO DMSO DMSO DMSO
=3
6-H 8.26 (s,1H) 8.26 (s,1H) 8.27 (s,1H) 8.37 (s,1H)
4CH 3.59 (mc,2H) 3.58 (mc,2H) 3.53 (sb,4H) 4.40 (m, 1H)
3.90 (mc,1H) 3.97(mc,1H) 4. 14 (mc,1H) 3.49 (dd,1H)
1.98 (mc,1H) | 1.96 (mc,1H) 3.33 (dd,1H)
0.94 (d,3H) 0.92 (d,3H) 3.26 (s,3H)
0.86 (d,3H) 0.84 (d,3H) 1.15 (d,3H)
OH 4.67 (mb,1H) 4.74 (t,1H) 4.78 (sb,2H)
NH 6.75 (sb,1H) 6.87 (d,1H) 6.73 (sb,1H) 7.29(d, 1H)
=% | 82% 91% 3% 74%
| T1314C | 121-122°C | 155-156°C ;m
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jl\ ]
O C.
kgLu’\N H{ NS
)
— ) 710
S DMSO DMSO
6-H 8.24 (s,1H) 8.36 (s, 1H)
4CH 3.49 (q,2H) 4.14 (d,2H)
2.50 (t,2H) 3.18 (t,1H)
2.42 (t,4H)
3.56 (t,4H)
OH
NH 7.57 (sb,1H) 8.40 (s,1H)
EE 31% 73
185 118-119°C | 103 -104°C
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1 . o]
L L L
u\ NH N':N T Nlii© N'/N i
N 2 L2 H (o]
& " 0 KSLN/\E kar' ﬂ/\/ 8r N OH
SHEHS 1.11 1.12 1.13 1.14
s | DMSO DMSO DMSO DMSO
6-H 8.30 (s,1H) | 8.32 (s, 1H) 8.29 (s,1H) 8.24 (s,1H)
4.46 (dg,1H) | 5.04 (q,1H) 3.7-3.9 (2H) 4.25 (m,1H)
1.38(d,3H) |2.39 (m,2H) 5.19 (m, 1H) 3.48 (m,2H)
7.2-7.4 (5H)
NH 7.60 (sb,1H) | 4.31(g,1H) 7.72 (d,1H) 1.86 (m,2H)
5.09 (t,1H)
OH 7.29 (sb,1H) | 4.40 (t,1H) 2.43 (m,2H)
7.21(d,1H) | 8.13(d,1H)- 2.03(s,3H)
7.13 (d,1H)
4.88 (t,1H)
=z | B7% 63% 99% 78%
e 234°C am@ | 210°C #R 152-153°C 130°C

186




02814886. X

oM P F155/193mW

CAPLN a
1
NLNHOJ/Q Ni\N 5 NI/LN
| | Kf\
P e Rl e 20
~
TGS 1.15 1.16 1147
B DMSO DMSO DMSO
6-H 8.20 (s,1H) 8.21 (s,1H) 8.22 (s,1H)
3.55 (m, 2H) 3.33 (q, 2H) 3.39(q.2H)
4.22 (m,1H) 1.53 (m,4H) 2.26 (t,2H)
5.03 (m,2H) 1.28 (m,2H) 1.79 (q.2H)
7.1-7.4 (5H) 2.29 (t,2H)
NH 6.53 (d,1H) 7.74 (t,1H) 7.78 (t,1H)
5.93 (d,1H) 12.11 (sb,1H)
=g 93% 99% 11%
Ba b p:| #
Bf 7’
H
a ' Nﬂo/ Be 0/ 8r H OJJ
No N i;} . o 1 N Q
Y '/klr \(LO‘ Ny N
a NN Y
Y a
c
KR HS 1.18 1.19 1.20
= 86 % 64 % 87%
3 | ESI: ESI: Cl:
MH* 297(2%) | MH" 311 (2%) M+ 354 (100%)
266 (22%) 248 (20%) 352 (72%)
234 (30%) 236 (18%) 308 (54%)
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%

PN

Br
'd/n JK NEN
'
LR E 1.21 1.22 1.23
o 26 % ~20% 89%
3 El: NMR , CDCI3 El:
M*327 (10%) | 8,16 (s, 1H) M* 265 (15%)
222(36%) 6,55 (s ,1H) 236 (100%)
105 (100%) 4,43 (d ,2H) 209 (18%)
1,29 (s .9F)
{Ow.. (C‘]w‘ X(ﬂ o”
LIS BT e Yo
e NN E ]
c
THEGIE 1.24 1.25 1.26
e 75 % 70 % 83 %
R Cl: Cl ESI:
M" 384 M* 384 (100%) 319 3%
(100%) 212 (21%) 278 100%
212 (21%) 91 (7%) 220 68%
91 (7%)
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Br H OH
S
N. N
Y O
ci
LGS 1.27
s % %

MH" 296 (90%)
298 (100%)
210 (12%)
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EHEF 2.0
HES—W—2—H—4— (4, 4, 4—ZRTHE) &5E

3.19 g (14 mmol) ) S—iR—2, 4— & M5 8.06 g (63 mmol) #J
4, 4, 4—=ZFTHEE, REREPZEIZRMN 0.74 ml (8.4 mmol) 1=
FAHLAHEE., EERTHRERNBSYIER, REWMHEEKF. BEY
HZBIEBER, &FNEIETERBRE TSR REREZERERN.
FYRESREFEMEN 2, 4—TikEEERE. FAlt, REWHER
TEAB AN FUE S B E BEHETAS (VERA: CHREMC ZR I8 9:
Do ZERRFEYHZE R 1.70 g (38%), FINEER1.93 g (34%)
1 5—8—2, 4—= (4, 4, 4— =W TEE) WiE GEEHEY.

5-H 8.74 (s, 1H) &if. HZE HEA9: |

j'\ 4C 4.48 (t, 2H)
NTSN H 2.00 (mc, 2H) =& 38%

l =
K\\\ 2.44 (mc, 2H)
Br 5C B 66.5—67.5C
CF,

H
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RIS EHELUTRED:

L .
£ |
27 o g
"y
EHEHIS 21 22
CcDCl; DMSO
5-H 8.40 (s,1H) | 8.75 (s,1H)
4CH 5.10 (d,2H) {4.05 (me,2H)
3.79 (mc,2H)
3.60 (mc,2H)
5CH 2.59 {t,1H) | 3.48 (mc,2H)
3.40 (t.2H)
1.07 (t,3H)
& i Hto DCM to DCMW/
H/EA 4:1 MeOH 95:5
=¥ 78% 11%
T 55°C i
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YR BB 77 R oM 51 5026 & LU TS R (6 74 -

{ 1 ] [o]
. LN oH y LN \l/ . /LN oM N0 q\<
Lr‘\u% LA A H//)\n% ox tfku/(:o’
0 " H
121 12.2 1-2.3 1-2.4
Thaf S
=m | DMSO DMSO DMSO DMSO
8.26 (s,1H) | 8.26 (s.1H) 8.29 (s,1H) 8.28 (s,1H)
6.65 (d,1H) | 6.65 (d,1H) 6.32 (s,1H) 7.09 (d, 1H)
470 (t1H) | 4.70 (t,1H) 4.89 (t,3H) 5.05 (d,1H)
4.10 (dt,1H) | 4.10 (dt,1H) 3.74 (d,6H) 3.95 (m,1H)
3.65 (at,2H) | 3.65 (at,2H) 3.60 (m,5H)
0.90 (s, 9H) | 0.90 (s.9H) 1.30 (s,3H)
1.28 (s,3H)
=z | 49% 70% 16% 92%
=R | 309 (E)) 309 (El) 314 (El) 354 (E))
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D

X
'ka “\f\N Ik 2 OH
f@ P "
H r
H
TS 1-2.5 1-2.6 1.2.7 1-2.8
3| DMSO DMSO DM30 DMSO
8.15 (s, 1H) 8.22 (s,1H) 8.2¢ (s,1H) 8.22 (s, 1H)
7.25 (t,1H) 4.82 (t,1H) 6.2¢ (s, 1H) 7.23 (d,1H)
3.16 (s,2H) 4.49 (br,1H) 5.31 (t,1H) 4.60 (d,1H)
1.90 (s,3H) 3.85 (m,1H) 3.39 (d,2H) 3.85 (m,1H)
1.61 (q,6H) 3.76 (m,1H) 1.39 (s,6H) 3.35 (m,1H)
1.41 (s,6H) 3.54 (m,1H) 1.80 (m,4H)
3.40 (m,1H) 1.53 (m,2H)
1.93 (m,3H) 1.20 (m,2H)
1.80 (m,1H)
f3: 70% 75% 46% 24%
&R 357 (ED) 293 (El) 281 (El) 305 (E1)
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£
O

A,
s

~
LHEHIS 1-2.9 1-2.10 1-2.11 1-2.12
=f | DMSO DMSO DMSO DMSO
8.38 (s,1H) |8.22(s,1H) 8.21 (s,1H) 8.31 (s,1H)
481 (br,1H) | 7.05(d,1H) 7.96 (d,1H) 7.32 (d,1H)
3.96 (m,2H) | 4.82 (1,1H) 4.31 (1,1H) 4.35 (s, 1H)
3.72(m,1H) | 4.18 (m,1H) 4.22 (m,1H) 3.68 (s,3H)
3.30 (M,2H) | 3.42 (m,2H) 3.47 (m,2H) 2.32 (m,1H)
1.81 (m.2H) | 1.15 (d.3H) 1.61 (m,2H) 0.90 (dd,6H)
1.48 (m,2H) 1.27 (m,1H)
0.8 (m,6H)
== | 19% 71% 99% 77 %
&R | 292 (ED) 266 (E) 30€: (El) 322 (ES)
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& & o )@
N 4 . 2 "
kﬁ&% [ 'I‘/Q kr‘\’/\o H/'\T
i H 8r H
trans
LIS 1-2.13 1-2.14 1-2.15 1-2.16
Y] DMSO DMSO DMSO DMSO
8.41 (s,1H) 8.25 (s,1H) 8.19 (s,1H) 8.19 (s,1H)
8.11 (s,1H) | 4.53 (m,1H) 7.65 (t,1H) 7.30 (d,1H)
4.28 (t,2H) 3.88 (m,2H) 3.18 (t,2H) 3.65 (m,1H)
3.70 (dd,1H) 1.62 (m,6H) 1.68 (m,5H)
3.62 (dd,1H) 1.76 (m,3H) 1.25 (m,4H)
2.16 (m,1H) 0.¢0 (m,2H) 0.78 (d,3H)
2.02 (m,1H)
7.56 (d,1H)
[ 4 46% 72% 68% 31%
53 390 (FAB) 277 (ED) 30Z (Eh 305 (Eh
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1 t 4 Ci
& ol d o e [T
kh \fLuAD 1) s
LHEH S 1-2.17 1-2.18 1-2.19 1-2.20
w§ | DOMSO DMSO DMSO DMSO
8.21 (s,1H) | 8.35(t1H) 8.21 (s,1H) 8.20 (s, 1H)
7.22 (d,1H) |8.19(s,1H) 7.81 (t1H) 7.71 (t,1H)
3.88 (m,1H) | 3.40 (m,2H) 3.41 (dd,2H) 4.45 (br,1H)
1.70 (m4H) | 2.97 (p,1H) 2.31 (m,10H) 3.40 (m,4H)
1.50 (m,2H) | 2.22 (m.4H) 2.13 (s,3H) 1.60 (m,2H)
1.28 (m,1H) | 2.08 (dd,1H) 1.70 (p.2H) 1.44 (m,2H)
1.01(m,2H) | 1.70(m,6H)
0.82 (d,3H)
=g | 22% 32% 28% 98%
m& | 303 (E) 320 (EY) 3449 (El) 281 (EI)
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N‘ Y i ) ) ./1. AV e
Yk"; s LY GO
W .
THEES 1-2.21 1-2.22 1-2.23 1-2.24
=7 DMSO DMSO DMSO DMSO
8.25 (s,1H) | 8.25 (s,1H) 8.2J (s,1H) 8.21 (s,1H)
8.08 (d,1H) | 7.38 (d,1H) 7.23 (d,1H) 7.24 (d,1H)
7.35 (m,5H) | 4.44 (m,1H) 4.19 (m,1H) 7.02 (t,1H)
5.30 (m,1H) | 2.60 (m,2H) 2.40 (m,6H) 4.40 (m,1H)
4.81 (t,1H) 2.24 (m,2H) 1.50 (m,4H) 3.92 (m,1H)
3.45 (m2H) | 2.07 (m,2H) 1.15 (d,3H) 2.95(q,2H)
2.05 (m,2H) | 1.90 (m,2H) 0.91 (t,6H) 1.95 (m,2H)
1.82 (m,2H)
1.59 (m,2H)
1.3 (m,6H)
0.82 (1,3H)
=g | 97% 58% 52% 70%
ER | 343 (E) 304 (ES) 348 (E!)
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"‘l" QNV N:L" O O u Ny \
e L0 (LO”
R L
12 JEXIRRIAL 1ExtRR 2 (3510 91
THEEE | 1-2.25 1-2.26 1-2.27 1-2.28
) DMSO DMSO DMSO DMSO
8.22 (s,1H) 8.25 (s, 1H) 8.22 (s,1H)
7.21 (d.1H) 6.87 (d,1H) 7.28 (d,1H)
3.82 (m,1H) 4.02 (m,1H) 3.85 (m,1H)
2.45 (m,4H) 2.45 (m,4H) 2.19 (s,6H)
2.22 (m,1H) 2.22 (M, 1H) 2.15 (m,1H)
1.78 (m,8H) 1.78 (m,8H) 1.82 (m,4H)
1.45 (m,6H) 1.45 (m,6H) 1.50 (m,2H)
1.25 (m,2H)
=" | nD. 26% 23% 51%
HER | 344 (E) 374 (E)) 374 (E)) 334 (El)
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B

[ Vool
SeadiRe Y O
EHBG SRR KT | geimni '
142 (8.11) | 34 (800)
1+2 (#4.1:1)
LHEGIS 1-2.29 1.2.30 1-2.31 1-2.32
H | DMSO DMSO DMSO DMSO
822 (s2H) |8.21(s.1H) 8.21 (s,1H) 8.71 (s,1H)
728 (dAH) | 7.18(1H) 7.22 (d,1H) 5.32 (m,1H)
740 @1H) | 462 (s.1H) 4.85 (s.1H) 3.82 (m.2H)
400 (mAH) |420(m1H) | 415 m@1H) 3.55 (m.2H)
3.85 (mAH) |3.95(m1H) | 3.85(m1H) 2.00 (m,2H)
219(s6H) |275(dH) | 278 (mH) 1.70 (m.2H)
247 (s6H) |2.50(m2H) | 26C (m.1H)
245 (mAH) |2.31(dd1H) | 238 (dd1H)
2.00 (M1H) |2.15(s,1H) 1.95 (m,3H)
1.82(m8H) |2.00(m1H)  |1.80 (m2H)
1.50 (mGH) |1.82(maH)  |1.52(m3H)
1.25(m2H) | 1.55 (mSH) 1.20 (m,2H)
== | 13% 35% 21% 30%
TREIE] 374 (E) 374 (E) 292 (EN)
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@ o
1 14 N)§u I!‘\/l
L
A~ 5&,\ G O L
9 ke -
0 Y EfFof 303
142 (#5.1:1)
Znoe | 1233 1-2.34 12.35 1-2.36
=7 | DMSO cDCi3 DMSO cOCi3
8.50(s1H) |8.08(s1H) |8.23(s.1H) 8.11 (s.2H,1+2)
4.10 (m,2H) |6.04 (m,1H) 7.27 (d,1H) 5.55 (m,1H,1)
372(mH) | 571 (br,H) | 7.04 (L 1H) 5.29 (M, 1H.2)
3.30 (m,2H) | 4.48(d,2H) 4.46 ‘m,1H) 4.25 (m,1H,1)
1.75 (m,2H) |3.71(s,3H) 3.95 (m,1H) 3.98 (m,1H.2)
1.35 (m,2H) 2.25 (s,3H) 2.94 (m,2H) 3.72 (m,8H,1+2)
1.92 (m,4H) 2.65 (m,8H,1+2)
1.62 (m,2H) 1.70
1.32 (m,6H) {m,18H,1+2)
0.84 (1,3H)
FE 3% 30% 70% 66%
R | 291 (E)) 300 (ES) 405 (E9) 375 (E9)
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N7 SN 0 N7 N N
l L . l Q/ |
kfkug S| G | TS
] 1-2.37 1-2.38 1-2.39 1-2.40
=m | COCI3 coci3 DMSO DMSO
8.14 (s,1H) | 8.20(s,1H) 8.22 (s,1H) 8.22 (s,1H)
5.41(m,AH) | 7.71 (m,1H) 6.35 (s,1H) 7.12 (d,1H)
4.49 (m,1H) |7.30 (m,6H) 5.19 (t,1H) 4.10 (m,1H)
2.44 (m6H) |4.97 (s,2H) 3.54 (d,2H) 2.20 (m, 1H)
1.79 (m,2H) | 3.00 (m,2H) 2.€0 (m,2H) 1.89 (m,1H)
1.40 (m,8H) 1.75 (m,4H) 1.35 (m,8H)
1.53 (m,2H)
=% | 568% 77% 48% 60%
" &R | 304 (ES) 427 (ES) 308 (El) 301 (El)
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.

[~}

NN

|
N l\f\u/\/m NN
: N
LHEH S 1-2.41 1-2.42 1-2.43 1-2.44
=7 | OMSO DMSO OISO DMSO
819 (5.1H) | 8.21 (5,1H) 8.28 (s, 1H) 8.41 (5,1H)
721 (d,1H) | 7.03(d.1H) 3.62 (q.4H) 8.15 (t,1H)
4.03 (mH) | 4.83 ({,1H) 1.18 (t,6H) 4.21 (1d,2H)
1.60 (m,12H) | 4.13 (m,1H)
3.47 (m,2H)
1.12 (d,3H)
=% | 13% 81% 13% 21%
®R | 303 (ED 267 (E)) 265 (El) 330 (E)
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4 o ]
%N N;LN M’J%N n)§u"°
Z | t/ AN ‘ A
i N ‘\f\ oH N ) il
RS 1-2.45 1-2.46 1-2.47 1-2.48
B DMSO DMSO DMSO DMSO
8.36 (s,1H) 8.26 (s,1H) 8.32 (t,1H) 8.15 (s,1H)
6.56 (s,1H) 8.06 (d,1H) 8.15 (s, 1H) 7.06 (d,1H)
3.81(s,1H) | 7.30 (m,5H) 3.40 (m,2H) 4.65 (br,1H)
2.28 (m,2H) |5.29 (m,1H) 2.34 (m,2H) 3.79 (m,1H)
1.83 (m,2H) {4.81 (t,1H) 2.18 (s,6H) 3.52 (m,1H)
1.58 (m,6H) 3.42 (m,2H) 1.69 (m,2H) 1.86 (m,2H)
2.10 (m,2H) 1.61 (m,2H)
1.25 (m,4H)
fid S 84% 97% 22% 53%
ER 314 (El) 343 (E!) 294 'El) 307 (El)
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L 1 ci
Ni\N ey ( n Xy ~)§u oH
o' 'k{kqu\,u\/ e | 0L
N N u*g/ ~
Py 1-2.49 1-2.50 1-2.51 1-2.52
“mwm | DMSO DMSO DMSO
8.29 (s,1H) |8.18(s,1H) 8,29 (s,1H) 8.38 (s,1H)
6.05 (s,1H) | 7.25(d,1H) 6.18 (s, 1H) 7.28 (d,1H)
5.18 (m,1H) | 4.15(m,1H) 5.15 (t,1H) 5.28 (t,1H)
3.54 (s,2H) | 2.40 (m,6H) 3.73 (m,1H) 4.65 (m.1H)
1.92 (m2H) | 1.50 (m4H) 3.43 (m,1H) 3.86 (m.2H)
1.70 (m,2H) | 1.17 (d,3H) 2.60 (m,1H) 3.65 (s.3H)
0.90 (dd,6H) 0.92 (d,3H)
0.83 (d,3H)
=% | 16% 52% 7% 63%
&R | 308 (E)) 350 (El) 308 (EI) 300 (E)
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W B 5173/1931

]
sy
lk%\u/s\/o"

THEH S 1-2.53 1-2.54 1-2.55

=7 DMSO DMSO TMSO
8.22(s,1H) |7.75(s,1H) 8.18 (s,1H)
7.65(t1H) | 6.55(d,1H) 7.69 (t,1H)
7.30 (m,6H) | 4.54 (m,1 4.32 (br,1H)
5.01 (s,2H) 3.35 (m,4H)
3.38 (m,2H) 1.40 (m,6H)
3.04 (m,2H)
1.68 (m,2H)

=% | 77% 50% 4%

=R | 398 (El) 229 (E1) 2€5 (El)
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LR 3.0
] &

4.5g (20 mmol) K 2— R TEE_Z 458 (Pfaltz-Bauer Company)
5.2 g (80 mmol) HIBEILHAZE 100°CFF 15 ml #7 DMF 4+ 5 K.
EIEAFBRBRENRER D, AZBER 3 K, BYVEARRETE,
RIGERRYE. =Y 1.87g (BRER 50%).
¥ 936 mg KRBT SOml KBS, S8/K (10%) BE,
AREEESFTHAE 12 /5. TEHEATIFERKRERE, B3 457 mg
(BER{HR 57%) iR mik.
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e
N-\-ﬁ J /' -‘\\f: - HzN P
N XN o)
\Nyio/\ Hsz\o/\ %O/
S 45 3.0 3.1 32 3.3
=3
=R 50% 57% 50% 1%
NMR 4.38 (d, 1H) 4.19 (d, 1H) 4.38 (d, 1H) 4.25 (d, 1H)
CDCI3 3.72 (m, 2H) 3.68 (m, 2H) 3.58 (m, 2H) 3.5 (m, 1H)
3.6 (m, 2H) 3.52 (m, 2H) 3.5 (m, 1H) 3.42 (s, 3H)
3.25 (m, 1H) 2.7 (m, 1H) 3.49 (s, 3H) 3.41 (s, 3H)
1.7 (m, 1H) 1.60 (m, 1H) 3.43 (s, 3H) 3.40 (m, 1H)
1.46 (m, 1H) 1.25 (m, 1H) 3.39 (s, H) 3.08 (m, 1H)
1.25 (trtr, 6H) 1.2 (trtr, 6H)
1.0 (tr, 3H) 0.95 (tr, 3H)
S 4.0
Hl &R
Br y e Br
o N
HCI |
he - YR
Cl i

+ 148 mg (0.5 mmol) HJFIE]F=4) 1.18 ML | ml KIKZEH. &
E®RT, #00.5ml K IN 28, HHH 12 /0. BEELEN, KRN
YaBIEKKS, REFAARKBREMH KT, &8, HIRLEXE
B3R, ARBRETRAENE, RERRKSE, BIBULEY 40 18
=) 104 mg (EWER 83%). MY LT —PABHRATEA.
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Br Br Br
I A 1 _J 1 _J 1
o o Y Y [
N\rN N\rN g N‘\fN
LT

N 2N
b
Cl cl Cl
£9;: 307 4.1 4.0 4.2 43
P S 82% 83% 89% 79%
& ESI: MH* ESI: MH* ESI: MH" ESI: MH"
278 (39%) 250 (9%) 266 (8%) 294 (10%)
210 (100%)
LR 5.0
L= 4.7

Loust

Br OH
H
N‘ \f N TPAP, NMO

Cl

Br 0
N\rN

Cl

¥ 100 mg (0.356 mmol) KI4L&#) 6.0 F1 126 mg f N— FEEM—N

—EMPERE Sml H_EFHEP, RESHFH 4A) BR—EHHE
10 544, 0 6 mg KINRETETIRE, FEZE THEDRH 4 T,
BRRERE, EERLH#HITEERAG (CHR/ZKBRZEE4: 1>2: D, B
2| 75 mg (BREK 76%) HEILEY 5.0.
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Br 0
H
“/g(N?j\
N\(N

cl
5K Bl 5.0

FER 76%

g ESI: MH" 280 (100), 200 (37%), 156 (30%)

LiEH 6.0
&Y

Br Br OH
H | H
| R N MeMgBr | A N
Ne_ 2N Y
T - h

Cl Cl

#% 265mg (1 mmol) KILEY) 4.2 EREAE 20 ml FIVUERRRE . AUk
BRI, SR 5 YEMFEEAE OMUZBER). £
BT B 3 NG, RIEFAE RIS EFRANAH. SRUEERES,
FZBMZ AR 3 K, BHERRRETR, REERKE. BTt
ik (SH/ZBZE 2: 1), B3 213 mg (BRER 76%) KIEEL

9 6.0.
Br OH
H
A~
N\fN

Cl

ESI: MH' 282 (100%), 276 (5%)
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BT E SIS L TR 874

B, OH H By
%\er\/K N N\{\/\ AN&
N NN NN
Y ¥ ¥
Ci a
THGIS 6.1 6.2 6.3
EE 46% 32% 3%%
i3 El ES!: ESI:
M* 267 (3%) | MH" 308 MH* 296
223 (100%) | (100%) (100%)
132 (27%) 306 (71%) 294 (73%)
268 (31%) 217 (4%)

210



02814886. X

i

B E179/193 1

223 (100%)
114 (38%)

NN g N\;i/\
Y
cl
—— 6.4 6.5
=% 36% 50%
i El: ESH
M+ 281 MH" 310
(3%) (100%)

308 (87%)

298 (9%) -
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Br OH Br H QH
(tf 51 I : (‘\/ n )\rN
b NN NN
a Y Y
c cl
TiEH S 6.6 6.7‘ 6.8
Crg | 40% ~20% 35%
%k |E!: cl: Sl
M" 358 M* 310 (100%) | MH" 294
(100%) 308 (84%) (23%)
356 (97%) 130 (54%) 296 (36%)

277 (29%)

210 (100%)
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i
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Br H QH
o~ Br , QH
NN H
bt "
cl NN
Y o
cr\
RIS 6.9 6.10
=g |29% 67 %
& | ES!: ESI:
(28%) 312 (100%)
‘;10 123 (24%)
(38%)
210
(100%)
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AR EELEFEERN 2 HILED:

D
A,
WK(H( (1a)
R' R?
HbhDAREXE, M X. RRAMR*EER (1) PHEXIER.

FHENMENEN I PE~EHLE, E+ DRERE, WX, RRFR?
58X () Pz XAER.

ERPR AN EERZE] DE 4029650 Z Tk RIFHIAR L4k
Y, ZELEYNERRENREEN, ERRBFEHABTNMEA CDK
MEFBIER, TERBRE#BRENT UUH FIaTEE.

g

5

B
4= —R—4— Q- AREEE)—2—
RERE R ]~ F W

Z
D
Q !
e

>

/

w
by

o 4—=[[5—R—4—Q—ARELRE)—2-
e R ] -

g

)

2

/

o)
=
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g & 2R
16 OS\ 5—E—N2—(4— FEREFRE)—N4—2
j 2, 4—WER
o)
IR
Br
22 ° | —[4—[(5—R—4—QQ—ARESE)—
HN/C'* ) — I ) — 2
”l)“
P
Br
s S—E—N2—(4— —EEREERE)—N4
23 /[j Y R ( J
s —2— kI -2, 4— R
%N\

s S—W—N4—2—ARE-N2—(@4—=
24 D/ \‘QF
" FREREER)—2, 4—HE K

35 D\ S—E—N4—2—ARE-N2—-QC—=
F
TN | RERERS) 2, R
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=] £ AR
37 N—[S—R—4—Q—AREEE)2
L — e 2] — (M — 5 — R
NI N
38 OQ N—[5—R—4—Q2—AREEE)—2
A — g ) — F M — 5 — %
lkf'\u\
Br
42 D/OH 4—[[S—RM—4—Q—AREEHRE)-2
e — A E ] £ W
L('\m”\s
;
43 /@”‘ 4—([—H—4— Q- FRERE)—2
1 — I B ] — KB
(@
%N\
Cl
50 o 1 —[4—[—BR—4—Q—RREE
" ) —2— WE )R K] - 25
Ay
Br
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=1 gl 2R
54 " 1—[4—[(5—63&—4—(2—%‘9&%%
iN|\ ) 2—ERE)RE|FE]— JHE

70

1 —[4—[—ZE—4—Q—FAREZR
3)—2— B )R E)EE]— Lkl

NiN
|
‘j/ku’\

81 OH |—[4—[5—R—4—Q—AHRER
" B)—2 - E)RE|FE]-LF
A

82

I—[4—[—R—4— Q2 ARER
®)—2—-HEE)RE|FE] - LK

AR\EHR—FHY, LATER | HUEUREARAE. X
Bk, xTBREFIEE, K

Rl 1465«%@?& Cl"'C3 ﬁﬁgy

X RFREE—NH,
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A RRE,
BHREREE. —CO—4E—R. —S—CHF,. —S(CH,),CH(OH)CH,N—

R’R*. —S—CF;. & —CH—(OH)—CH,, B#&
A 1B —EER LT EH

Ty« 7

R%. R, R RTAMREERX I FHIE AR

RIEA KRB Y A B TIaTEE. BAREEER. LCILERRK.
RIFRIBRMBEEMAES . BEERR. BRRK. BENEHMeR
WERRAFEERYE, HPEEEXATHREMa0E: BRREHERR
EM AR, BEMESEEREL, OOERRKEXARE. SIkEN
FERE, BEMRFREXNHEARFTERIBENER: FRREX
HFNERE % 1BHEMARAHLRRE XN Huntington . MIZEAEHEMER
f#{k . Parkinson J&. AIDS ZisF1 Alzheimer #%; REMHET LM E X
ARGk FIdR 2 AME, MRBEREECHEARBE. AZ. LBHX
HABAFK. LLK HIV &R

LT SEHaf % ik A R AU S EDER, B KANTEATN
BR X Lo sE il o

SEHER] 1
CLX2/CycE ¥B§LR
J Freiburg i) B8 £ W2 IS PR E £ Dieter Marmé OB EI AT RRE
By Bl (SP) 4B EL CDK2—M CycE—GST & EH.
e MBS Y 4E E S 1S £ B Sigma 2 & WEK.
EEFREOMRYE (0 pm, LK 0.01—100 pm KITER) FHE
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T, CDK2/CycE (50 ng/MER) FE 22CTFTEHEEMH® (50 mmol [
tris/HC1 pH 8.0~ 10 mmol #J MgCl,+ 0.1 mmol K R4AERHN. 1.0 mmol A
ZHRAAPERE. 0.5 pm MI=BERIEE(ATP). 10 ng/MESMAES LIS,
0.2 u CVE & #) *P-gamma ATP. 0.05% NP40. 12.5% —HETH) &
BE 15240, 70 EDTA % (250 mmol, pH 8.0, 14 u /& &), st
R LR,

Xt TFEANRNER, B 10 pl AN P30 4% (Wallac Company)
b, FHEEARAHATIRE 3 IK3E 10 4048, WIRERTE 0.5 % HIBEER P, dit
BRERBAK PP-ATP. EHKELE 70CTTE 1 MtE, AREMN%E
(MeltiLex™ A, Wallac Company) ¥ &%, R/S7E 90°C TR | /et
£ gamma— ST BAX (Wallac) B GHEN S FBAN P HE
(R .

LG 2
W K

¥R R A BRI ARRE (a0 ERTIR) LA 500 40 A/ & =5 R 48R
TE 96 LB WER L, HRIE 200 pl HMNMAEKNEF. 24 PEE, —
MR (0 SR AFGRERE (MUTAR), RNHEAARNNR
FFTHIESRE (200 uD) B, ERFRBFEPRMT B FKREHY
AR (0 um, UK 0.01—30 pm FIFEE; BH _—FEERKRLRE
A 0.5%). ARAEFTURAYAFENEATIER 4R, BEIALEEEE
BN EARISE: EZEETHM20 u VIR S/ 119 R _BER
315 44, EEEER. AKERECHAR3 KE, IAREEER
TFE. &0 100 plME SR 0.1% 4 GEEW ORIN LM pH WEA
3), AlfFaRER. AKESRERHAR 33 KE, FEAREZE T T#H.
RN 100 p VIR S 109 ZER¥EW, SR, 7 595 nm RIIK
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KTFRAEENEBE Y AE 0 SRAECBE(=0%)FRAEEO um)
MMEIHEAREE (=100%) e, BT EARNEKESE.
LRG| 02 SRR TUTRSF.

SE 1) #4 1Cs0 [nm] ¥4%5H ICsp [nm] Sw
CDK2/CycE MCF7 H460 HCT116 | DU145 (g

22 40 1.2 1.5 1.5 1.5 0.003
37 70 4 0.006
6 70 4 6 0.008
40 20 1 3 3 9 0.002
51 70 8
20 60 4

21 400 2

1 300 8

2 700

16 300 3
24 400 5
26 300 3

35 120 >10
23 180 3

11 6 0.2 0.5 0.3 0.2

38 80 >10

34 1800

10 4 0.2 0.5 0.5 0.5

12 400 4

25 70 1.2 1.5 1.1 1.2 0.017
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s | 0l ICso [nm] 1478 1Cso [nm) Sw
CDK2/CycE MCF7 H460 | HCT116 | DU145 | (&)

9 7 0.9 3 3
7 6 0.7 1.5 1.2 0.5 0.028
31 800 7 0.0023
14 200 3 0.013
18 2000 0.09
3 200 8 0.039
19 800 > 10 0.041
13 2000 > 10
17 1000 >10 0.04
4 40 8 0.042
15 300 > 10 0.024
8 <10 4 0.007
43 200 6 0.04
36 30 0.4 0.6 0.5 0.6 0.018
27 > 10000
42 2000 0.043
39 300 0.0016
44 8 12 0.4 0.4 0.3 0.005
45 10 2 1.7 1.2 0.5 | 0.0094
50 150
5 90 10 0.043
46 7 2 0.0069
52 200 0.2 1.6 12 2 0.0005
53 300 1.6 0.026
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el | #E] ICs [nm] 1958 1Cso [nm] Sw
CDK2/CycE MCF7 H460 | HCT116 | DU145 | (g/1)

54 100 1.1 0.0015
47 12 0.7 1.8 1.3 0.9
56 80 4 0.023
49 50 > 10 0.044
48 4 0.2 1 0.4 0.3 0.042
96 400 0.0005
98 2000
85 2000 0.001
84 400 0.0005
86 3000
87 250 0.8 0.003
22 40 1.2 1.5 1.5 1.5 0.003
37 70 4 0.006
6 70 4 6 0.008
16 300 3
24 400 5
35 120 >10
23 180 3
8 80 >10
43 200 6 0.04
42 2000 0.043
50 150

5 90 10 0.043
54 100 1.1 0.0015
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FRALEYSEALESYHERFRAERESR

AERREARANUEDSESUEDHLLRT AN, FRE
ARBONEYEEHNSEUEYURGEH LR AU S YR
ERFFITHE . ERIUTRAT.

RZ

11

L A CDK2/CycE | MCF-7 | &EfE
ICso [nm] IC50 [nm] (g/l)
0]
‘\S/ CH(CH?)- | -SOpN- 4 0.2 0.042
“NH
/©/ H CHp-OH- | (CH,),-OH
HN
NI)§N Y~ oH
K’/k”/\/ OH
Br
48
‘\s/ NH, | CH(CH,OH); | SO:NH, 7 0.9 0.009
HN
L C
Z N OH
H
Br
9
O§ oNH, | FIRE-NH- SO;NH; 6 0.2
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THEHI2 R? CDK2/ MCF-7
Cch ‘Cso [‘JM] i&ﬁfi
ICs0 [nM) (a/h)
@ 7000 30
W
oS
REFHE
@ o 1500 8
z"'.)j:-\>
S {
Roscovitine
W3 1800 6
Kenpaulione '
7 90 1.2
7N
x l e
N \ .'o.
\\k/ ’{1\;
Alsterpaullone
10 2

T
] ,ﬁ;;

Purvalanol A
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3L e R | A | CDK2/CycE | MCF-7 | ##fE
ICso [nm] | ICso [nm] | (g/)
WO 01/14375 N @ 190
& 3 34511 N=
N
(38%) N'/N
h
NH
o IS
~S
o)
g

U EBEEMARERTHERTUEL, RESEZHIMLED
B MCF-7 PHANE BN EVRAEEFTRNENE. EHit, R
BEAEBHUEYTEHNTEMLED.

225



02814886. X w BB KM E $1/105

R
b

226



