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It —3— FLAAIE IR AR IR Pt —3- FEAIE I AN ER P —4- FEAIE L 1 IR - URIE —4- FEAR
a1 Sk - WRIE —4- JFE4U2E . 1- A SE — BRI BEE —4- JE4U0E | 1- OBE2E - a3 e
Pt —4- FEEIE - O - BB -3 AR |- AW - BV PR -3- RS . AF
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T AN S, —OCHR'R Ay VUSR — el —3— JE4 35 . 3— FIJE — 49 PR T3 —3- JE 4 2L,
IR FEE L A I ALY & - ki —4- R4 3L

[0047]  7ESIAMRHRIL SR H, —OCHR'R® 29 DU & — nibil —4— JE4EE H m oy 2,
[o048]  EREALOLIE ) SEHER T, 2 (D) A&k B L MLEY) S IR 25 3
[0049]
By | ¥4
1 (4- FAHE - URGE —1- 3% ) —[6- ( PUS - MR —3— JE5HE ) - mibng —3- 2 |- HYW
(4- HE - [1,4] ZF2RFBRe —1- 26 ) - [6- (DU — MR —3- L5 ) — HitnE -3
: 51— B
(4= PR -1, 4] R Pkt —1- 3 ) —[6- (DS - W —3- B2 ) - mbme -3-
3 51— B
(4= AT -[1,4] “FIRI Pkt —1- 3 ) —[6- (DU - W —3- FE5 2 ) - ntme -3-
4 51— B
(4- SR HE - MR —1- B ) —[6- (3 FH: — 80 FR T -3 JEIAUHE ) — kg —3- 2 1-
’ M
(4= FRFE -1, 4] R Bk —1- 45 ) - [6- (8- HEE - SRFF T -3 SRS ) -
6 nteE -3 % 1- FE
7 (4= BT HE -1, 4] IR Peke -1 2 ) - (6 BRJUEAUIE - nikne -3 35 )~ I
8 (4= I THE - [1,4] ZFZRFBEkE —1- 25 ) — (6- P RS IE — Wb —3- 2k ) — HIfd .
(4= IR THE - [1,4] 523 Bee —1- 26 ) - [6- (DU — nbmg —4— JE5UHE ) — HiknE —3-
9 51— B
6-(4- FRAIE —[1,4] RAIBESE —1- Pedk ) -3 (PUE — Wl —3- JE50E ) — HtnE -
! 2- i
11 3- M RHESRE -6 (4- FAINHE —[1, 4] AR BERE —1- Bk ) - g —2- /i
12 3- MO -6 (4- BRI EE —[1, 4] IR BERE -1 BikE ) - g —2- Ji§
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Bl | ¥4

(4- FPEE - [1,4] 2R BEke —1- 3 ) - [6- (DU — M —4— FE5UHE ) — Wit -3
’ 51— P

(4= FRPIEE - [1,4] ZFRFBRfe —1- 26 ) - [6- (DU — nbmg —4— R4 ) — HiknE -3
! 51— B

(4= PRI - [1, 4] R Pke —1- 3 ) - [6- (PUSL — Atbm —4- L5 ) - mibmE -3~
) 51— B
16 (4= FHE - URGE —1- 5k ) —[6- (DYE — MM —4— JESEIE ) — nibmg —3- & |- H .
17 (4= FRPIHE — URIGE —1- 5k ) —[6- (DY — nikme —4— JRSEIE ) — nbmg —3- & |- W .
18 (4= RT3 - WRR —1- 2% ) —[6- (PY&, — nibig —4— B4R ) — mbng -3- 2 |- Hf
19 (4= BRI — WRIR —1- 2 ) —[6- (PY& — nibig —4— JE50HE ) — mbng —3- 21— Ff

(4= IR T HE - [1,4] 528 Peke —1- 38 )~ [5- (DU — nbm —4— FE5UHE ) — HitnE —2-
. 51— HH

(4= T 0 -1, 4] R PRk —1- 5k ) - [6- (PUSL — ks —4- JE4EHE ) — mitpg —2-
" 51— B
22 (6— FA T 4UHE — MEmE —3- 5k ) - (4- BT [0, 4] 2RI B —1- 2k ) - W

(4= PR T -[1,4] R Pk —1- 3 ) - [6- (BRI Bk —4- FEAHE ) - wbmE -3~
’ 51— B

(4= F1 125 -1, 41 5 BRPeb -1 ) - [6- (R FR pebe —3- JE5EE ) - nitme -3
! 51— B
25 (4= IR THE - [1,4] 58P BRLE —1- 26 ) — (6- 31 T IR ISR — Hitpg —3- 2% ) — HIf
26 (4= IR THE - [1,4] 58P PRk —1- 26 ) — (6- PR ISR — EpE —3- 2% ) - HIf
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Bl | ¥4

(4= BT HE - [1,4] 528 Bk —1- 36 ) - [6- (DU - BEmy -3 FE5UHE ) - Mg -3
: 51— P

(4= BT HE - [1,4] ZFRF Bl —1- 2k ) - [6- (DU — WM —4— B4 ) — ik -3
: 51— B

(4= BT [, 4] R Bk —1- ) - [6- (1- L — ke —3- FRAUHE ) - nitne -
N 3- % 1- W

1-{3-[6- (4= I T2 - [1,4] “ZRIPIRE —1- oAk ) - HERE -2 FRAHE |- gkt -
" 1- 3 )~ L

(4= AT -[1,4] R Pike —1- 3 ) —[6- (BizsFF Bk —3- FEAHE ) - nbne -3-
! 51— B

(4= IR T HE - [1,4] 528 PRk —1- 36 ) - [6- (BRI Pk —4- R ) - Mg -3
’ 51— P

(4= BT 3 - [1, 4] “HRF PRS- 1- B ) —[6- (1- FIEE - WRRE —4- JER5UHE ) - nitng -3-
" 51— B

1-{4-[5-(4- BT HE - [1,4] ZFRFBRe —1- Btk ) — mbng —2- L5 |- DRAE -1
. 5k} Ll

(4= FF T8 -1, 4] ZHIF Pk —1- 36 ) -[6-(1- R AL - FAH PRkt —4- HEA
” H ) - nEmE -3- K& - Hf

1-{4-[6- (4= I T - [1,4] “ZRIBERE —1- Bdk ) - HERE -2 Bk |- BERF R
36

Ft —1- % - L
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Bl | 4

(4= RT3 -[1,4] R AR —1- %) -[6-(1- 3 - BBk —3- 5L ) -
37
ntmE -3- % - R S F0

1-{3-[6-(4- I T3 —[1,4] ZFII PRt —1- FR3E ) - nibme -2 FE40E |- BB
38
e —1- 3 ) - W sBL &

39 (4= PR - Uk —1- %6 ) - [6- (DUZL — A —3- R0 ) - HEE —3- 25 |- HI

(4= T2 - [1, 4] “E R PEke —1- 58 ) - [6- (PUSL - s —4- JEA0E ) - Itg -3-
40
3 - Hld - HC1.

[0050]
[0051] AR IAEFEN (T) Ab-SWHIAT 25 3R, PRk b SCHE A iR L8 MUAC ST A7) 7 Fr) L A%
WG IRT 25 FH L, DL RS R 2R 3R i U7V
[0052] “HIZiHE” B KR (1D KR4S Py i 55 i slomm i 26, o2 s n.
V)i 2 R s A TR Ul R AR R e Ll TR 4 2. — K2 WL S M. Berge %§ A,
“Pharmaceutical Salts”, J.Pharm. Sci.,1977,66 :1-19 Fl Handbook of Pharmaceutical
Salts,Properties, Selection, and Use, Stahl 1 Wermuth ( 4745 ), Wiley—VCH and VHCA,
Zurich,2002. 7] 25 ] HEH) 7RIS Ee 2y A R HOE T S E AL A ST A T
P R B AR M R ) 2
[0053] X (1) A& mT DUE A &% 8 1 0 25k [T L 2 8% B 1 1 23k AT B0k o o 248 28 1) o
EiPNTTREE 2 WIR T T RS R IR u&%mmmmm&r e 25 EL . AT 25 H R 41
TALFER IR £ AR IR AR O FR S Eh WA R £ - AR R S B IR 2h VI IR — SR VIR — A
h Im iR £ AR 2 A /j%%% WAL CTR EE VN TR 2 55 TR 3h L SF TR 2 IN IR TR
H PR TR ORI IR B R R R I R R BRI R AR S TR AL
EREh  ORERER TR —1, 4- R Ok —1, 6- IR KPR EE AU
: R ; EN &N
Ol

(783N @E@&ﬂ‘ IR % W\ﬂﬁﬂz‘i%ﬁ E N
[0054] 4R (T) A& 40 itttk 0, I B AR R 24 F 36 mT DGR i A s ] FH AR
&7 B, T R BRAC AT B AR - T LR, AR IR IR IR B IR R AR R IR L A IR
PR IR S s BB NI, W LR R LR TN IR R IR L SOUR IR R IR FR Ak
RIR P2 AR BRI IR TR IR B IR TN IR N IR 5 1R - SR /K 1R« TH TR Ao A
MR I EEIR MM R ( Qi 2 B IR - FUH IR IR )+ o - kiR (i m DR A7 B R B
AR ) RER (WREKRARBA R ) 7R (WEPIR2- ZEURER TR TR
SRR ) IR (i RS O R R R SRR ) 1 QAR SCAE D 145
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TR EETR AR AT A VR 4, LA S AR SIS T8 43 AR N S PR Ay 45 (R 4 e ] 4 32 A R i A Ay 3L
(ALY N/

[0055] iR (1) A& A e IR an e e sl st 2 , DU i 5 W] 24 3k m] J8 i A4 - 0 ) 7 V2 1)
# o 90 W FHR Z0 JE AL AT AT AL B2 B IR < e (AP R AP RE BUIZ ) i< B S AL
Yt B A o AR SO DA A9 4 KR SR R AT AH VR 54 DA S AR s
TEAN T A 55 R 0] B 2 AR I AR T e B S RS o 38 1) 36 1R 7 9] 141
BFERTA B N R A LS (R (FanH 2R AR 2R ) 2 IR #h IR A 3
e Al UG CL R CER i (AR 1  mEE Ve ot  WIRIE Rk R IR ), BL AT AR B R 24 i) e
PLEL B0 A0 EP VBE VR VR VH VR VER AN,

[0056] A B KX (1) Ab-GH I mT 25 H 25 LA SR I 2R W] 25 AT 25 IR T T 1%
ARV “HIZy” BIe iR e SRR, AR A 4552 5 J5 , 2 v Qs ) 53 it sl (e 24
Z R B T A T R AR N AR BT IR S, AR AT A T AR AL A il A &
(Unaf ek 2 A3 pH WA X (D tEY)) o« “WI 25 AT 27 2 3EEE I 1 AR 2
2 B ) T A R AR S O T P 25 S i AT 2 o RN A8 5 1 AT 2 AT AR 11
TNE VAR “Design of Prodrugs”, H. Bundgaard ( 4m%h ), Elsevier, 1985 A AT
[0057] i 25 ] 10 55 HA Tl B g sls s I A i e 2 20 (D) a5t st
SR PRI P ) R ZE BV AR  BRP D EUE 24 (s s = Al ) S 2RV AR 2 ik ik
I o 2 FERRYRE B9 4518 5 FH = BERF S AR TR = M R IR AE () 20 5 1. DA
I A- R R EE R R B 8E 38 (demosine) 7 8i5E 2% (isodemosine) 3— FAFLZ 2 R
IESZAIR B- WAL v - 25T RN 2 Dea iR v 22 2R & 2 B A T 2 B B
[0058] oA ZEAY R AT 25 ] LAl (M ) B (T) S50l B R BRAT A2 W i sl ik I
Heiil o WERZ ] FEAETAE B2 Cog BEBAANEAI— (Co HEEE ) MPIZIIRLE, it 4
5— JCEY 6 JUAIRGE LB T TN A3 o BRRGI) B AT AR B2 C Ly e A e R — (C,,
BhE ) NZIREE . AR WIBRI 9] 14 C,, s, Cor MOBEEE REEMIZRIE (C SEEE ) B
PRI B ASE RS . BT 25t T HR 45 4 41 Adv. Drug Delivery Rev. 1996, 19, 115 H141) H i B
UERE Pl i S DR IR IR | MR  — TP 25k SRR B AU Ik P AU B AR A N I R ]
i B R FEAT AL T ) 2% o AR 2R I 2 2 P IR BR AT AW T LIS B AT 24 R AR i
FRERRTAEY) A IR MR AN AR IR Bt v $RAL AT 25 . FRIEAT AR (BRAEE ) M (BRESE)
CHEWE (P aZ MR A A] A RN, AR — D el 2 A I EUR R B #e B, sl
ZIEIE AL o I B TR 2 BRI ) T A TR RIAT 2. X 2RAR AT 2 AT 42 IR T Med.
Chem. 1996, 39, 10 Tl il 4 o ¥l & 10 fi R ] 77 A8 D W e S il el e e i o T X 48 BT 25 07>
A RS AR IR IR T Re BRI B E T .

[0059] AR Bl KX (D ALEW 25 =35 A, T H T AR 7715, “25%
WA e (D A S IL AR W B 2 B2 0 PEARE . A S W i 2 A
T PEACE AR F AR R O 0 0] F R BRI E . 22 I, #40, Bertolini £8 A, J. Med.
Chem. 1997,40,2011-2016 ;Shan %% A, J.Pharm. Sci. 1997,86(7),765-767 ;Bagshawe,
Drug Dev. Res. 1995, 34,220-230 ;Bodor, Adv. Drug Res. 1984, 13,224-331 ;Bundgaard,
Design of Prodrugs(Elsevier Press,1985) ; DL A& Larsen, Design and Application
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of Prodrugs, Drug Design andDevelopment (Krogsgaard—-Larsen Z¢ A\ ( 4% ), Harwood
AcademicPublishers, 1991) .

[0060] A (D) ALEWFIEATTRI ] 25 F 3k W] 285 H Rl 25 DA R 25 50 AR A ml £
AR BT AR AL Wy 52 AR 550 o A AZ SR, el G nl VR A 550550 s )
B AN o TR ARSI AR =3, HeA < HPIR 7 FarT sl B 2R
R AgEs S YR A% Hy 52 R FRR BSOS ML S, T IS AT R TR0 S A ARk | BUER
AN H, ZRRIESGEHE NG Y.

[0061]  WIA AR FH IR, ARG “¥097 7 B TIR97 7 B m S22 it FH A B IR PR 57 B
HEW, B AL TEE W ALZ Hy 5200 M SCR T si By ai kb Va7 BLRE A  o8 52
fif  F A0 I TR T 2L H S AR MR T I B G B i B S i A BRI F —
B Z MR IR K | PR ™ B AR ST SO AT BT o RIS $a W7 B4 16T I 3L
Y EE HIA

[0062]  [Alith, A% B KA L ASSC BT i & 167 2 W sl 4L 1, 2 R E T =
(R B A B E () DA RN R A HEERIER R A ORG ok Be g R LA B 75 ) (1K) 521 I 7% B
TEFFRER B RS G AL “ B 2 0E B AG B0 7 (98 H]

[0063]  IAFNBERGELEE (40 ) JaioR Pl /R IR HEER (G (Panula, P. 5 A, Soc. Neurosci.
Abstr. 1995,21,1977) « A 51 Dy g B A5 8 B A G B B (A o oR ) L 71 = Bk B £ Bl B
5 (ADHD) . v 2= ) 8l b & 1 DL A 2% 2] Fd {2 & 1 (Barnes, J. C. 28 A, Soc. Neurosci.
Abstr. 1993, 19,1813) o “# S FICZBAFEEE (B0 ) = > BB C 12 8451 SF B AT R I
WETEGR A AZ 3% 2o Hy F5 PR O 8 7s 48 & Ad A2 0038 o w] 2383042, A4 /0 B e
Bk e Sz (Miyazaki, S. 25 A, Life Sci. 1995,57(23),2137-2144) . B iR % 47 Ft
PR AE 4 (two—trial placerecognition task) SZ 4 (Orsetti, M. Z& A, Behav. Brain
Res. 2001, 124 (2) ,235-242) | /)y [ #% o [7] 38 52 36 (Miyazaki, S. ZF A, Meth. Find. Exp.
Clin. Pharmacol. 1995, 17 (10) ,653-658) FH A, /& 2 =S4 (Chen, Z. Acta Pharmacol.
Sin. 2000,21(10),905-910) o 1 H., 5 &5 H A M i R Bl (33 500 8RB B AG h 2
ERFE SRR ), Hy F5P0R A B8 2 (Fox, G.B. %5 A, Behav. Brain Res. 2002,
131(1-2),151-161)

[0064]  MEARKEASELHE () SRARAE HEARZEEL A VEMEMER (£ BORAH SRR )
fRPIE HERR / TE MRS AR B AT r A PERE R . R HERR 1 2 (EDS) B 015 TR AG % 57\ W HEE |
N ZELR B AR (AN IEIR ) DA SO AR S AT A i o 98255 1/ BROHERR % 35 0] e /i 2 F Js A
SR E S 22 P R ERLAH G, 491) i R ok IR 2 15 | ] 466 20 SR = R A TR < AR KO 2 R Tkl
AIE (MS) FARIE AT B PR o

[ooe5] K5 i FE 45 A F& () ) K A 4 . E (Schlicker, E. fil Marr, I.,
Naunyn—-Schmiedeberg’ s Arch. Pharmacol. 1996, 353,290-294), & & A 40 &t fg fl 5
FG A 73 0 AH 5¢ 1 B M RE AR L XURH PEKG  R& 05 L B JERE L AR SE (Lamberti, C. 58 A,
Br. J. Pharmacol. 1998, 123(7),1331-1336 ;Perez—Garcia, C. Z¢ A, Psychopharmacology
1999, 142 (2) ,215-220) (i&A] 20, :Stark, H. 28 A, Drugs Future 1996, 21 (5),507-520 ;
LAK Leurs,R. 25 A, Prog. Drug Res. 1995,45, 107-165 LA & A 51 62 2% SCiik ) , A H5XL
EEENCESER A RS ¥ SELG )y VA {2 5
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[oo66]  ILARERGELFE (140 ) =30 IZ 5 (HaniL & sk B AR MR % ) BN i
(Yokoyama, H. % A, Eur. J. Pharmacol. 1993, 234, 129-133) \fiSkJi « SRR U5 1t 28 0E P2 ik
PN GO E R AE B SRS (Machidori, H. 28 A, Brain Res. 1992,590, 180-186) . X
JHESE 20l R0 2 B BahG (2 B BRERGAE ) LLAIREAR SCRERG (a0 s B Az (R
PERL ) o

[0067] el A, VE A ML Hy SRS, A BA-S AT FH T8 9T SO AR IE | REAR ZE
L A AE PRI % 57 WG I L DA NS5 E 2 B0 AC 2T R | 2 TR T TR R B e A R 0k
R .

[0068]  FEARYE A A BH IRV YT J71 1, [n] A B2 WA 1K B850 | i A B30 i 1) 52 1A It
HABERN 2 DR KNG .. “ARE” B8 2 LATE TR X0 T-48 e 5  BEhG a)
TIE IRYA T IR T — s | RS T 75 ¥R T BRI e b ) 2Bl 2 . A & BRI 2 48 R B4
E B E I (A s S E OGRS SR RIS ) , B S R R (gh 2y
B IE 107 ORG24 5 B RGBS i 1 7 BRI R AR
B AT EIEAEAT VA TT 2R A BEIROCHU 25 01 S LA R G T B i v A0 ) ok
. FER— M7 AR TREE A DU RS G0 E S Ar CnsE H kB =R
FERVUIR ) , B H A T2 R E R EL 0,001 £4 200mg L&, EE4 0. 01 £ 100mg/keg/
H, 8% 1 & 35mg/kg/ H. AT 70kg fIN, & U501 = H 7~ Gl F A 29 0. 05 24 7g/ H,
29 0.2 24y 2.5g/ H.

[0069]  — HHH I A 3 5 0 e 5 B0 i 1) L0, ] R ) ke TSy R 4 Ry o o, m]
B RE PR A Y2 25 245701 i BRI Bk 2D 3K 3 22 Y e T 7 VAT BB ASCR Ko 4R,
FIER AR R IE /K, T IRVRYT o AR, — FUAATATRE IR R & 23 T e 75 B 1 1)
BREIRIT

[0070]  BEAL, 7E BIRWIE VA TT T A R AL ST 5 S MR TE R L B A . E— A
G 1 S A 5 s A0 BRI R oy A N BRI AR AL G Hy 52 RS PR A TR AE R G B
I YA TT H A T RO B S R IE | B A B A DG 1 3 A ML S5 TR R L, 451 2 H,
ZARFEHURH, 2RSSR H, S2 AR B0 SRk fE LU ph 280 B 1 5Re) an 5- B2 ik - %
bR PR BB - SR Al PR ISR (SSRT) 2 B b IR 32 e A4t
ORI AE B TE 5- B0 i F BRI (NSSRI) « Z e B 6 B sl 351) (437 2 DY &, 22 kY
WE \ 2 ZRWRST AT BBl D 2= Ath Bl ) BEEIAFER . AL AT H TR Thak (s /A
A A FE B R AR AR AR B AL B 25 3B AL G ) kb — sk 2 ] T Bk
DR AR R BH AL A I P = R

[0071]  FE AR iE, A& B4 &9 5 SR HE R B G mT H T30 77 A AE Pk B« 11 K R IR
ik % (EDS) - Bl B 7% i 2R EC s « AR RE L 33 TR Bl I B 5 MS— AH OC I 57 BRI 5 % & T2
(post—anesthesia grogginess) A B K #1143 REAE | 5 1 Pk BRIFAH G = 2R A 48
W AH DG ICAZ B0 e A B R B 22 ZR A 1E o ARIEHE, G T TR Sk R e & 7E
BB 20 22 300mg FRISE B A

[0072] 75— SEHtif oh, SFEk AR A KA KR B -S4 ] T8 T7 REREAE « Dttt , 115
B 7R H IR FEIE s 50 & S [ AR B 2 20 &2 300mg FRIYE R A

[0073] AR WAL G ] Sl — ik 22 A A P e 23 B DAIEC AR i B B 2 P 21
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GEW. BERHKAWAEDERE (@ AMEMX (D AEW, SItnT 25/ 3 n A AT
SRR MEAR U A (b) mT 25 IR A

[0074]  “T] 25 HITEFN)” ¥R o R AR 52 1), LA S R 1 Ui 2 AR A Had T 45
B BT 0 W M I, AT I ON 2 B 2R 20 A O A Ve L Rk SR RE 5 LA R A R
BHAL A V) H 5 2 AR o WROW ) B0 - CLFE B BR 2 B IR AT « 22 ikl RN 5 P R L 10
KA AE R AT RS E R 2R £

[0075]  m] W FHAATUE A AR N SRBRAE B S C 20 i BCRT F 13 22 1 24 FH R A 37 R0 i VR
A& G — N EANFIE LA A KR WAL SR 23 A S DT R AEARR ik
ZALE YA IR E A B R sl R A2 s e W N it P

[0076]  Z&HHilF0 AT A B 70 e BE 5 BRI BB BE R BRI ROk BE SN A T B IO
HIFI SRR PRIk, R %A A EC I T 50k P e = it B 0 iR

[0077]  XJ T FUIRES 24, AR BIAL B0 LU A SRR 2 50 T8 =X BVE A )« FL7 Bl
AR, A THS DR EY, WTECHIZAL S LA BI040 0. 01 224 100mg/kg/ H » 5%
£50.05 £ 35mg/kg/ HEZ 0. 1 £4) 10mg/kg/ HHIF & .

[0078] [ J ) W] A4 55 mT 24 FH TR 0450 arn s e 4 8 1) o 1) Rt 485 7] Y 9 5] R
5 AR IE 5 R S VR A IO AR R AL B0 03 1M T T 78 50 0 RE B R B Bk TR
B R TR R T TR ATS LB YRR R R AT RE . R AT Y R T AR RS H B LI B A,
AN P A IR T B HE S0 H I K S 55 JERT JR SAAIMERS Sl (PVP) 78 AR R
R B0 B 4T 4 2% DU B R IR A S T ) o R S N T B VR AR s o W R A AR
I, R A A ER Al R ER B Ak o A0 W A, T A o R T R H et s X A IR R H v
Pis 2 A BRI 25 7 A AC ARESRAE B T N IR e, BmT FH A £ ¢

[0079]  FH T 11 IR 40 s 0 51, i sk e B ) N A B B P T o Ol 7 ol T e B 701, g A e
e 5 TR 2 T R B AR B FINR A o ATE DK A R AL A0 -5 7K 3 e 2B i sAos
T 2 2% (R P I R e O 7 R P YR — R R I R R A ) R L R 400 BN
T VRS B R ) 2% B e e 3 711 o

[0080]  FH T TR I 98 A T kg ViR A8 51 ¥ 7] L 7 OB S ) 1 2 Xl T 4 A K sl A
T Y RS A AT BT A (K T it . R R S AR S ] 2 RO 15
MBI Cln, ALEE . AT 4 35 BEIR BN WIS R O BE AT 3 R IR 47 o 1 IR IR R
IS5 ) AR AR PR GE, argh (A= sk 2 SR 1 ) B G SR B R
(0 R B FE N B R ER R B R ) YR R0 L DR AR s LR 75 L R sk
.

[0081] AR EAL AW A AR O RR AR . i, & ml B HIvE s T B
W o X1 B ARt T, AR KT JULPY IR S N Bl S T A, WG AR AL A R 1 T 4%
MRS Y pH FEEVE I TG B 7K M W BGRB8 B A T2 i o A PR K T
AL FE MR PO RN S35 SUAAN o 3 L850 B W] SR i 42 35 B R M 6 2 B 2R ) SR 7]
PR BYCRT A H R R >4 551 (1) 1 A0 T IS IR 22 0 2, BRI AT ) % v T FH USRI
TE KB TRAGY) 719 P A 1) &0 5 29 RIR A, FI B 3 22 50K 1% I ) ] 944
1 & 1000 1 g/kg/ 7 BhEF A

[0082] X TRl H, WAL G S I BRIR G W EE A 29 IR B A2 0. 1%

18



CN 101868454 A WO B 13/30 T

Y 10% o AR A T — it FEASE 2R ) FH U 7)) 551 DA S B2 B 3 38

[0083]  1E K 5 — Pl 8, AEA R I 7 vk nl il ik N & BRI DR A R A&
W, A9 T LI 55 T 2 AR A TR W 5 5 i e

[0084]  HHG 275 T 3K TR B AL S W) B — e ME G LR 7R 49 1t 5 1 T SN 2 i 1 B AR
SRAAR T FH T AR KRB AL S . RN B RB, 24 T 3HRIF A& Fi &
Y, PIIE GG R IEMRL, SRR IOV J7 58 (WLTF 2 DRI BRGIRYY ) i #5124 1
T AR o B, W e 0 BB PR AR IR, 7R R 2 B I A AT AL , SR FH 3 I AR 5 1%
BRI AT AEEAN N 7 R i1 FEAE Gl i T T BRI B e BRAE S AME, T4 &
SEU ES T (D) e X o SO A PRSI0 s R RTALRL RS 2 18], FF HARIELE 0°C g
A (B LR 2 TR AT

[0085] A

[0086]
N\ R
Hal OorRR* R'=N NH ">y X
l N FK)R3R4 /JI:jTT/ \—-qu L;:;;L l _N
=N Br N — ™

(5) 5
(3) (4) (1-A)

OR°R*

Br

[0087]  7E—LESLJtE ], iy %8 A il & X (D A&, 3- R —ikie (3), K Hal
RS ECR AT BB ARSI EE AR 3 C B 7 iR & o I AEAF #E W5 40 NaOH. KOH.
K,C0,+ Na,CO,. Cs,C0, Nall BEAT TR B0 R I-E @ W K5 &0, 7R3 4 N, N— — 3 R
f& (DMF) « & - — I fF (DME) N, N- —FI 5 24Tk (DMA) . — FFIEAR, (DMSO) « Z JiE s e 4i]
(RRA )2 SRR S ) o 0 2 SR 7 [ AL - TR PRI T 5 BROSZ Ape Ba 55 » 5 157)
HORR® 2 W3k 5¢ it Hal BUARIE [ B e LIFRAEEE (4) o IR (4) Sl% (5) F1 CO % [F4 (45 Co
RER Mo (C0) ) TEAFAE GG AR (T1) fEALFRI LA A AT R 035 (1 t-Bu,PHBE, ) 1%
BN 7E SIS ) [PTALE BE  TR TR T S BRSPS 5T A ok Vi 4 S A AL 1) SN T
AR (D a4, b Y N B R A -ORRY (X 1-0) o FER 55 —Fhik £, it A n-BuLi
8¢ t-Buli ZbFE I CO, & R KIHAT (4) IRIF TR 5 — B AT IS U N KRR « 1%
i S5l (5) TEAFAEARSUIREL AN 72 AN AR IR B A7 O & A B AR It T 2 fE K (T-A)
WEY . ATIRHARN LB IIRE], RN BUREE ATV A GG RS (B an BT 32 Ik
JEk Boc ] ) AEREAVEAE AT, IFAEVERE P FE G I TR) sl i (dn ) b Js Pk fgdk
J7iESER .

[0088] & B

[0089]
Hal R! Hal
B 6 Ny HOR®R*
A N kMN _N — (A
m
o)

o
(6) (7

[0090]  fEILAbSEHERIH, w7 5 B ol 30 (1-0) A5, HEheRmg (6) (Hh Ay
OH) 5l (5) MIBIZBIRIEEENL (7)o B0 55 —Rluk e, BEAER0 (6) (HLrpr A D C1) wlfE
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AFAETE U1 NaOH 7KV« KOH ZK ¥V« Et Ny 1PrNEt MERE BUE AT TR G 2 2R I 1 B 17
LT FEWE A0 CH,CL, 5 &%5¢ (DCE) « FF 28 B PR S5 TR R sl e AT TRV & 4 2 R I 71 v 5 i
(5) RMNIE WL (7)o 4177 % A FhHEA K Hal JEHETE#AT IR (I-4) (L&D

[0091] H&EC

[0092]
Hal OR%R?
| ~ HOR®R* | = (5)
RXO /N RXO /N —_— (I'A)
o} 0
(16) (17)

[0093]  7E 5 AMPISEHERE] . R 77 % C MLE (16) #2550 (I-0) th&9), Hp R 4
Fak 25, H Hal iR VRS W% A BTid, FBGR HOR'R® B #e Hal BUARIEAR R (17)
WEW. tE&W (7)) i (5) 1EAFTEE Wi G sibe B4 0 2 R a HLa 8 i
FIRIE O T, TR P&V (THE) L — ZBE (Et,0) « FEERUT 250K (MTBE) 2 AL —THF 8%
CEATRIRE W B HT, 7529 0°C B4y 30°C 2[RI FEE R N, B3I (I-0) &9,
A 1A LA B R ) F A FE R'MgBr. RMgCl 8 RLi, Hdh R AR, 2 NE . RN
VT BRI, e R AL E R SRR, RPN I T I bR AR TV ERE R, O H
T b JE P A 7 SR R

[0094] HED

[0095]
N0 6 R1\N/\ N, HORRS TN 1 oRR
HO c/ﬂ:;;gg?al L%vﬁy | N;j44al L$4ﬁy | N‘J_O
2
0 o)
(8) (9) (1-8)

[0096] 23 WLy & D, 48— M O TRAL A9 B 7 v 2 b Hal BUPRIEAT T-AEme (¥ 5- ok 6 17 11
e (8) HHk (5) BRI ELE (9) . i LLF Hikse s —ORR" B e Hal BUACSE : 1)
W15 % A FERAE G 4 i HORR® S & e 581 2) AEAEAE A A4 (1) 4k 5004 4
Cul W5 LT, 7EWE W1 DMF, DMSO. 7S FR IR BEIERZ (HMPA) BR'EATNR AW R AT
BR SR, ZERRAE T A Y CRR N -ORRT H R N -H X (D) tb A st Y
4 CH HLR* 2 —ORR* {98 (D) 454 (KX 1-B).

[00971] J&E

[0098]
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| N Hal | N Hal | X Hal
—_—— +
RO N7 RO ,'\,_’ HO Nig ™\
o) o © O (13)
Q(10),R=H (12)
(11), R=Cqqtist J (5) J (5)
R Hal R Hal
X N
NTY NTY
i L
m 'I\‘— m N CN
O O o)

(14) (15)
[00909]  HHp X AN, Y 24 CR*, R* 2 -CN H R* 24 -OR°R* (1= (1) (&4 (X 1-C, KoRH)
Al ANEEEBEZ (15) )25, HonTan 77 %8 E Frosiifs. mkie -2- B (10) i 5kt # 0 A
AV = 5B IR S N #0 A N- ARl (12) » it 5 = AR SUREE (TMSCN) Al
AL 2 2k R U S Y, 0 R R AR R A I AR I R (13) o AR A o — a4, ARG O
MITTEERER (10) B3 2I0s (11, HnTH4k 22 N- S0 is (12) o 755 TMSON A1 = F2E %
HE TP BE SN R LU T K A Z R A AR IR (13) o Tl 77 % A Irik i Sl (5) 1
W R IR (13) b 2 JUIEBLIL (15) o 4EN o —Fhik £, (W77 52 A Tk A B e
JiiE, #H A R 4 -H B N- 40 (12) Bz (5) BRI, N- S liliz (14) 5 TMSCN
I PR BL 2R TP U NA B0 Y AR S e Witz (15) o I 4077 58 A R D Tk i . 4 el /K
SAREITERIBEZ (15) RMVEREX (I-C) thEW). HIF (15) 18I Bt R 2d LRI
SR TR B B ) B B e % (R ) o
[0100]  AKTIHAE AN FK A RB, AT RLASE T 12k 77 22 A il e W S ik Ak 2%
ek
[0101]  W]fs ARSI RN 3 A 77204 X (D AL S e I R . i,
H =9 LR (TFA) « HCL | 5 >R B2 BT A% BR A2 40 Et,0. CH,CL,\ THF B EE (MeOH) Z SEIHS
AP AL (T) B U N ERTE 2.
[0102]  AR¥E bk U7 Sl e& B4k G mT LI i X R e 11 A 1 A A Wiy S M BB X A7
R S M Bl T S R0 SR AE Ry B — X WA A AR B X S R R RS AS . B AR BT
7 RSB T DAE R SNEREREY (1 ¢ 1) sdEsMEBEEY (dE1 ¢ 1) skEE
A AR XS IR AR B X I S AL AR VR S 34T o G SR AJAT XS AR R S e TR S W) I AE SN TETR &
Wy, AT LA A AS SR AR N 53 50 B8 R0 73 18 D7 V20 - (00 L B 4 L A X AR R T B
AT AR AR WA ) A A R R e AR 73 B B — X A o B SRR A X S A A
TR YA W AARVR S, BT LA 8 FT V5490 i €0 185 sl 45 it >R o 3 B — e i 1
[0103]  $R T H AR SR BE— 5 1t A S B R 22 A0 128 FR) it 141
[0104] S5
[0105]1 k2% .
[0106] R4 T TS o BT I i AL 0 LA SR BURH I ) 40 M S it B 55 A0 4R I, A5
DUIREAE LA SR AN 73 87 751
[0107]  BRIAETIAMEI, 15 WK S VIR S AE 2 (rt) N AE Ny U FRE . 5T
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B VSR, — B AN AR 1 0 NayS0, 5% MgS0, 2 BT H5) F 1. Y Wk4gs” IR W
VROR B B I 5 38857 4 A A T 2 20 AN AT R iR 4

[0108]  FRAEYS Ah4E B, 75 38 5 HIRed i Sep® ik B BEAT IE AR AT E M1k (FCC) ,
MeOH/DCM B MeOH/DCM ) 2M NH, 1 A e lii 4 o

[0109]  fF Gilson HPLC [ff Xterra Prep RP(5um,30X 100mm) 4%, LA K 12 238K 10
% 99% ZfiE / /K (20mM NH,OH) #6811 30mL/min (I H AT K AH 0 AH (i v (HPLC) .
[o110]  BRAES AME, BB (MS) J&7E Agilent FR %1 1100MSD F A8 A ot 4 25 71k
(ESI) fEIEE TR 3R THE TS (caled.) JUEX N T#VIRE.

[0111]  HZHEILYR (\WR) 352 4F Bruker A DRX Y64 E3k75. LT 'H NMR 20 1A% =02
DAY B3R e 2 IR AL 240 8 (A4 ppm) (2 AE, B A i 40 J (B4 Ha) , B2
).

[0112] AL ¥RH ChemDraw Ultra 6. 0. 2 (CambridgeSoft Corp. ,Cambridge,MA) /%
[0113]

[0115]  ZBIE A .5— yR —2— (PUS — Weng —3— FRARIE ) — Mg . [r) 5— ¥R —2— FkrE (1. 5mL,

14. 2mmo1) ) DMF (14mL) %W I Cs,C0, (9. 3g, 28. 5mmol) FI 3— FRFLPUL LN (1. TmL,
21. 3mmol) o Kt K MIRAYILE 90°C R A 3 K, NG ik HAF R EE (rt) o MMAKIFIEH
FE, KRS, fEE A R TR (3. 5g,100% ) o MS(EST) :CH,BrNO, ¥+ 5 Fi 15 i & 4
243. 0 ;315K m/z :244. 3, 246. 3[M+H] " 'H NMR(CDC1,) :8.17(d, ] = 2. 1Hz, IH), 7. 64 (dd,
J = 8.8,2.6Hz, 1H),6.66(dd, J = 8.7,0.5Hz, 1H) , 5. 52-5. 48 (m, 1H) , 4. 04-3. 95 (m, 2H) ,
3. 93-3. 86 (m, 2H) , 2. 30-2. 19 (m, 1H) , 2. 15-2. 08 (m, 1H) .

[o116] BHEB. [ %4 5- W —2- (PUSL - MR —3- JL4 35 ) - niknz (0. 293¢, 1. 2mmol) .
Na,C0, (0. 318g, 3. Ommo1) \ F A KEWREE (0. 143mL, 1. Ommo1) L 7 — — - - XL [2-( 4K
R I ] 48 4R (IT) (Hermann’ s 4L 5 ;47mg, 0. 05mmo1) Fl Mo (CO) ; (132mg,
0. 5mmo1) FIETERET A 2mL 4E7F7K o 4 S NAIR G W LA AE 170°C R Ik 10 438, ¥ 4]
2 BRI IR A L E . FH A NaHCO, ZK ¥ RM R DEIBOIT H CH,CL, 250 K5 IFRAILE
T4 (NayS0,) (I JEIFk 4 . Tl it FCC(2M NH, ) MeOH/CH,CL, ¥ ) 4iAb B R 15 21 it 7~
Y (105mg, 33% ) o MS(EST) :C,H,N;0, FITHEL TS it & 319. 2 ;38453 K m/z :320. 5[M+H]
'H NMR(CDC1,) :8.24(dd, J = 2.39,0.6Hz, 1H),7.67(dd, J = 8.5,2.4Hz, 1H),6. 76 (dd, J
= 8.5,0.6Hz, 1H) , 5. 61-5. 56 (m, 1H) , 4. 07-3. 96 (m, 2H) , 3. 95-3. 87 (m, 2H) , 3. 84-3. 39 (m,
4H) , 2. 79-2. 68 (m, 1H) , 2. 63-2. 44 (m, 4H) , 2. 33-2. 21 (m, 1H) , 2. 19-2. 10 (m, 1H) , 1. 05(d, J
= 6. bHz, 6H) o K5 iZF BB AR T CH,CL, thIF LA 1. 25M HCL i AL 3. (E TR
TR BRES A S HCLT AR A T A I ) HCL .
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[0117] A S 1 Frid RS LESRABLRY T ik ) 4% SEA 2-9 B & o Xy Bt AN 11
TR TR -
[0118]

[o119] S22 . (4= BN FE —[1,4] — R M BE s —1- 55 ) —[6- (VY& — R —3— FL 4K
55 ) - ime -3- 5 1- PR AE

[0120] 7% 2 :135mg,40 % . MS(ESI) :CoH, N0, F) i 55 i 75 5 & 4 333. 2 ; 3K 153 i m/
z :334. 5[M+H]". 'H NMR(CDC1,) :8.18(s,1H),7.61(dd, J = 8.5,2.3Hz, 1H),6.71(d,
J = 8.5Hz,1H),5.56-5. 51 (m, 1) ,3.99(dd, ] = 10. 4, 4. 8Hz, 1), 3.97-3.91 (m, 1),
3.91-3. 81 (m, 2H) , 3. 72-3. 67 (m, 2H) , 3. 48-3. 42 (m, 2H) , 2. 95-2. 79 (m, 1H) , 2. 77-2. 71 (m,
1H), 2. 66-2. 54 (m, 3H) , 2. 26-2. 16 (m, LH) , 2. 13-2. 06 (m, 1H), 1. 89-1. 83 (m, 1H),
1. 77-1.69 (m, 1H) ,0. 98 (d, J = 6. 4Hz, 3H), 0. 94 (d, ] = 6. 9Hz, 3H) .

[0121]

[0122] 524 3 . (4= RN HE —[1,4] Z R A B —1- 38 ) —[6- (VU 5 - Wi —3- JE 4K
) — kg —3- % 1- FIEH.

[0123] 7= 3 :22mg,6 %o MS(ESI) :CeH, N0, [ 11 & Fr 453 i & & 331. 19 ;315 M m/z
332.5[M+H] . 'H NMR (CDC1,) :8. 22(s, IH),7.65(d, ] = 8. 3Hz, 1H),6. 75(d, ] = 8. 5Hz, 1H) ,
5.60-5. 56 (m, 1H) ,4.04(dd, ] = 10.4,4. THz, 1H) ,4. 02-3. 97 (m, LH) , 3. 95-3. 86 (m, 2H) ,
3.77-3. 71 (m, 2H) , 3. 56-3. 48 (m, 2H) , 2. 99-2. 92 (m, 1H) , 2. 88-2. 77 (m, 3H) , 2. 31-2. 21 (m,
1H), 2. 18-2. 11 (m, 1H) , 1. 97-1. 77 (m, 3H) , 0. 53-0. 34 (m, 4H) .

[0124]

[0125] 34 . (4= 3 T HE —[1,4] —E A Peke —1- & ) —[6- (VU5 — Mg —3— JL 48
B ) — kg —3- 3 1- .

[0126] 7 Z& :132mg, 38 % o MS(ESI) :C,oH,-N,0, [K1 1 5 BT 13 5t & 4 345. 2 ; 3813 (K m/z
346. 6 [M+H] . 'H NMR(CDC1,) :8.22(s,1H),7.65(dd, ] = 8.5,2.4Hz,1H),6.75(dd, ] =
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8.6,0.6Hz, 1H),5.60-5.55(m, 1H) ,4. 03(dd, J = 10.4,4. THz, 1H) ,4. 02-3. 96 (m, 1H) ,
3.94-3. 86 (m, 2H) , 3. 81-3. 72 (m, 2H) , 3. 57-3. 49 (m, 2H) , 2. 97-2. 81 (m, 1H) , 2. 66-2. 58 (m,
IH),2.54-2.41(m,3H), 2. 30-2. 22 (m, 1H) ,2. 17-2. 10 (m, 1H) , 2. 09-1. 91 (m, 3H) ,

1. 90-1. 56 (m, 5H) -
[0127]
-
P 5
N X

0
[0128]  SEf5] 5 . (4 R AL — WRME —1— BE ) —[6—(3— AL — 4% 3f | —3— FLAAR L ) — ik
e —3- 3L |- PEdER IR

[o120] D BB A :5— R —2-(3— HI I — A Ju 3f | —3- FL A L ) — i we. ™ 3 3. 5g,
95% . MS(EST) :C, H,NO, FIH 4 T3 i &k 257. 01 ;3815 i m/z :258. 3, 260. 3[M+H] . 'H
NMR (CDC1,) :8.19(dd, J=2.6,0.6Hz, IH),7.66(dd, J=8.7,2. 6Hz, 1H),6.71(dd, ] =8.7,
0. 6Hz, 1H) ,4. 63(d, J = 5. 9Hz, 2H) , 4. 44 (d, ] = 5. 9Hz, 2H) , 4. 34 (s, 2H) , 1. 42 (s, 3H) .
[0130] ZBBEB. 77 :11mg,3 % . MS(ESI) :C,H,.N,0, I +F &L T 45 5 &k 333. 21 ; 38 15
fK) m/z :334. 5[M+H]". 'H NMR(CDC1,) :8.25(dd, J = 2.4,0.5Hz,1H),7.70(dd, J] = 8.5,
2. 4Hz, 1H) ,6.82(dd, J = 8.5,0. 5Hz, 1H) , 4. 64(d, ] = 5. 9Hz, 2H) , 4. 45 (d, ] = 5. 9Hz, 2H),
4. 41 (s, 2H) , 3. 87-3. 42 (m, 4H) , 2. 77-2. 71 (m, 1H) , 2. 66-2. 42 (m, 4H) , 1. 43 (s, 3H) , 1. 05 (d,
J = 6.5Hz,6H) .

[0131]

[0132]  SEf 6 . (4— RASE —[1,4] — BBk —1- 58 ) —[6-(3— I — A | -3- 5
42 ) — ke —3- FE - A Eh AR Lh .

[0133] 72 % :11mg,3 %o MS(ESI) :C,oH N0, I+ 57 B 43 5t &8k 347. 2 3K 3 i m/z
348. 5[M+H] ", 'H NMR(CDC1,) :8.24(s,1H),7.69(dd, ] = 8.5,1.8Hz,1H),6.81(d, J] =
8.5Hz, 1) ,4.65(d, J = 5.9Hz,2H),4.45(d, J = 5. 9Hz, 2H) ,4. 40 (s, 2H) , 3. 81-3. 71 (m,
2H) , 3. 54-3. 48 (m, 2H) , 3. 03-2. 77 (m, 2H) , 2. 74-2. 60 (m, 3H) , 1. 96-1. 87 (m, 1H) ,
1.72-1.62(m, 1H), 1. 43 (s, 3H) , 1. 08-0. 97 (m, 6H) .

[0134]
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[0185] S 7 :(4- 34 T L —[1,4] — BUA% ¥ BE e —1- 38 ) —(6- ¥F g 3 40 3 — ik
g —3— J% ) — FIR,

[0136] DR A .5- 1 —2- BRURFL S - mbmE. 7% :1.69g,82 % . MS(ESI) :CyH,,BrNO
[ oH BT A3 U R 241, 01 ;38151 m/z :242. 3,244, 3[M+H]". 'H NMR(CDCIl,) :8.18(d, J
= 2.5Hz,1H),7.60(dd, J = 8.8,2.6Hz, 1H),6.59(d, J = 8. 8Hz, 1H) ,5. 34-5. 30 (m, 1H) ,
1.99-1. 90 (m, 2H) , 1. 82—1. 73 (m, 4H) , 1. 67—1. 58 (m, 2H) »

[0137] B BB B. 7% :114mg, 33 %o MS(ESI) :CyH,eNs0, F 1 55 T 13 i & b :343. 2 ;3%
2 K m/z :344. 6 [M+H] . 'H NMR(CDCI,) :8.21 (s, 1H),7.60(dd, J] = 8.5,2. 4Hz, 1H),
6.65(dd, J] = 8.5,0.5Hz, 1H),5. 40-5. 35 (m, 1H) , 3. 77-3. 67 (m, 2H) , 3. 56—3. 47 (m, 2H) ,
2.91-2. 77 (m, 1H) , 2. 62-2. 55 (m, 1H) , 2. 51-2. 36 (m, 3H) , 2. 06—1. 87 (m, 5H) , 1. 86—1. 70 (m,
7H) , 1. 69-1. 53 (m, 4H) .

[0138]

[0139] S f 8 : (4= 3F T I —[1,4] — % 2% 38 P B¢ —1- FL ) - (6= ¥F 0 Fk 4 S — ik
g —3— F% ) — FIR,

[0140] DI A .5— 98 —2- BR L — mhmE. 77 01, 73g,79 % . MS(ESI) :C,H,,BrNO
KIiE 5 T4 B N :255. 03 ;3513 1 m/z :256. 4,258, 4[M+H] . 'H NMR(CDC1,) :8.15(d, J
= 2.5Hz, 1H),7.60(dd, J = 8.8,2.6Hz,1H),6.60(d, J = 8. 8Hz, 1H),4. 99-4. 93 (m, 1H) ,
2.02-1.94 (m, 2H) , 1. 82-1. 75 (m, 2H) , 1. 62-1. 54 (m, 1H) , . 54-1. 36 (m, 4H) , 1. 34-1. 24 (m,
1H) .

[0141] EIE B, 72 .100mg, 28 % . MS(ESI) :C,H, N0, [+ 8 Fr 45 Bt & K :357. 2 ;3%
2 K m/z:358. 5[M+H] . 'H NMR(CDCI,) :8.19(s,1H),7.61(dd, J = 8.5,2. 4Hz, 1H),
6.67(dd, ] = 8.5,0.6Hz, 1H),5. 06-4. 99 (m, 1H) , 3. 77-3. 69 (m, 2H) , 3. 57-3. 47 (m, 2H) ,
2.92-2. 78 (m, 1H) , 2. 63-2. 56 (m, 1H) , 2. 51-2. 38 (m, 3H) , 2. 07-1. 89 (m, 5H) , 1. 87-1. 71 (m,
5H) , 1. 70-1. 35 (m, TH) , 1. 32-1. 22 (m, 1H) ,

[0142]

25



CN 101868454 A WO B 20/30 7

[0143] 529 . (A-FF T HE —[1,4] —E M BE b —1- 55 ) —[6- (VY5 — Mk —4- FL 4R
) — ke —3- K - .

[0144]  ZDER A :5-yR —2— (PUST — nibip] —4- FEAHE ) — nikng . 7= :2. 16g,98% . MS (ESI) :
C,oHLBrNO, FTHS AT U Ny 2257, 01 ;3R/F51 m/z :258. 1,260. 1[M+H] . 'H NMR(CDCI,) :
8.15(d, ] = 2.5Hz,1H),7.63(dd, J] = 8.8,2.5Hz,1H),6.64(d, ] = 8.8Hz, 1H),
5.20-5. 14 (m, 1H) , 4. 01-3. 93 (m, 2H) , 3. 60 (ddd, ] = 11.9,9. 2, 3. 0Hz, 2H) , 2. 08-2. 01 (m,
2H) , 1. 81-1. 72 (m, 2H) .

[0145] DI B, 7= :81mg,22% . MS(ESI) :CyHooN,05 [T & T 15 i i Ky :359. 22 ;3545
K m/z :360. 6 [M+H] . "H NMR(CDC1,) :8. 21 (s, 1H),7.65(dd, ] = 8.5, 2. 4Hz, 1H) , 6. 73 (dd,
J = 8.5,0.6Hz, 1H),5. 31-5. 21 (m, 1H) , 4. 02-3. 94 (m, 2H) , 3. 78-3. 72 (m, 2H) , 3. 61 (ddd,
J = 11.9,9.1,2.9Hz,2H), 3. 57-3. 49 (m, 2H) , 2. 96-2. 80 (m, 1H) , 2. 66—2. 58 (m, 1H) ,
2.54-2. 40 (m, 3H) , 2. 11-1. 91 (m, 5H) , 1. 90-1. 73 (m, 5H) , 1. 67-1. 50 (m, 2H) ,

[0146]
.

o)

> Y
N N?
o)
[0147] 3281 10 :6- (4= SRAFE —[1,4] “H IR PEGE —1- FrRFE ) -3 (PUST — MR —3- JLAR
) — kg —2- JE.
[o148]  ZLEE A .5 ¥R —1- 4048 — nikme —2- BRR. |7 5- R — mtbie PR (18. 5g,91. 6mmol)
MRS EMAEE A (18. 2g,0. 194mol) 7ELNE (276mL) HH#) O CIR-E Y I N = R
(26mL,0. 187mo1) o 4.5 /M5, F Na,S,0, 7K T 0 C AL ZIR &4, fiFE 10 08, R )5
H CH,CL, (300mL X 5) #HL. K& I (A WAHMR AR 15 2R, #4202 T K (500mL)
FHid . FHWb K MeOH (500mL) Aff B 2 gk [ AR WY Ik, Fol R o il A4 o 14 K A B ) A P
U IR AR 2T RAF 21> 100 % BT IR ER R # ([ 4 . MS (EST) <G H,BrNO, T8
BN 216,94 ;3R89 m/z <218, 1[M+H] . "H NMR(d*-DMSO) :17.70(s, 1H),9.19(d, J =
1. 5Hz, 1H) , 8. 18-8. 12 (m, 2H) ,
[o149] D BB B.G- VR —1-F A —nbwg 2-F)-4- 3 N A -[1,4] — H I BF
fog —1- ) - . K 5 —1- SAN - e —2- JR IR (10. 0g,45. 9mmol) 1- IR I =
I (HOBt ;9. 93g,73. 4mmol) F1 1-(3— — A LS LN L ) -3- Z 3% — W i% (EDC ;13. 4g,
70. 3mmol) {F DMF (300mL) ™ VR-GWHit: 5 43 PPIfF 8 1- BRI 2E -1, 4] ZH M Pe
Y bR Eh (12. 4g,58. 4mmol) Fl 1, 8- & ZLXER [5.4.0] +—W% -7- % (DBU ;21. OmL,

CN
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0. 140mol) AbFH. 22 /NiNtJE, F CHCL, FoB iR G4 H IN NaOH MIZKHEG: . TR0
Uz Wit FCC Aifb i RA3 BIbr AL &4 (13.2g,85% ) o MS(ESI) :Cy,H,BrN;0, HJvH5
JT A i A 339. 06 s 3R1FH m/z :340. 2 [M+H] s

[0150]  DHE C:3- 97 —6-(4- HMNIE —[1,4] —H I Pike —1- PRIk ) — ke —2- .
(5= ¥R —1- 5 AR - mikme —2- 55 ) - (4- N2 -1, 4] A pest -1- 55 ) - Fld (13. 1g,
38. 8mmo1) - TMSCN (26. OmL, 195mmo1) F1 — F I 2 5 I &0 (18. OmL, 195mmol) [¥VR G H)7E
50°C R INFA 16 /NI o A ENZIR A Y 2 IR BRI 22 5 NaOH [vkoK Fo A CH,CL, (2x) %6
HUZIREW, T4 6 AR 2 Y. il FCC A= 13 2Ihs AL &4
(13.6g,76% )« MS(ESI) :C,;H,.BrN,0 FITHEL T 1355 348. 06 ;3/13 K m/z :349. 6 [M+H] ",
'H NMR(d°-ace tone) :8.42(d, J = 8.4Hz,1H),7.83-7. 81 (m, 1H),3. 70-3. 68 (m, 2H) ,
3. 55-3. 52 (m, 2H) , 2. 93-2. 91 (m, 1H) , 2. 87-2. 80 (m, 3H) , 1. 96—-1. 87 (m, 2H) , 1. 84—1. 80 (m,
1H) , 0. 46-0. 44 (m, 1H) , 0. 43-0. 41 (m, 1H) , 0. 37-0. 35 (m, 1H) , 0. 32-0. 30 (m, 1H) »

[0151]  PERD. #§ 3- R —6-(4- IRV L —[1,4] ZH I Pbt —1- Pedt ) — mbmg -2- JiF
(0. 600g, 1. 7lmmo1) \3— FFEPY &ML (301mg, 3. 41mmol) FIIE/K Cs,CO,(1. 67g,5. 13mmol)
(%) DMSO (7mL) ¥R I e Fa 5 76 150°C F Ik 35 7380 -l KB ZIR G4 1 FH E,0 ZHL .
T (Na,CO,) FFIRAE S IFRIANLE . i FCC 4ifb ik a3 3hr itk &4 (280mg, 46% ) .
MS (EST) :CyHy, N0, (19 11 85 BT #3 5 4 356. 4 5 K43 m/z :357. 5[M+H] " 'H NMR(CDCl,) :
7.94(d, J = 8.8Hz,1H),7.35(d, J = 8.9Hz, 1H),5. 08-5. 04 (m, 1H) , 4. 12-3. 93 (m, 4H) ,
3.77-3. 72 (m, 2H) , 3. 69-3. 63 (m, 2H) , 2. 98-2. 92 (m, 2H) , 2. 87-2. 81 (m, 2H) , 2. 35-2. 25 (m,
1H) , 2. 25-2. 18 (m, 1H) , 1. 97-1. 83 (m, 3H) , 0. 51-0. 35 (m, 4H) .

[0152] A HH 55545 10 BT ik iR LE SR AL 77 VA il 25 Sk 461 11-12 WP b 54

[0153]

= G

_
N™ "CN

0

[0154] S5 11 :3- SRR FL S I —6-(4- PR ZE —[1,4] — B AR B b —1- 3L ) — ik
e —2— i,

[0155] 7% % :33mg,5 %. MS(ESI) :CyH,e N0, [ 11 & Fr 15 i & b 354.4 5 38 153 ) m/
7z :355. 5[M+H] " 'H NMR(CDCl,) :7.92(d, J = 8.9Hz, 1H),7.40(d, J = 8.9Hz, lH),
4. 93-4. 88 (m, 1H) , 3. 78-3. 73 (m, 2H) , 3. 71-3. 65 (m, 2H) , 2. 98-2. 92 (m, 2H) , 2. 87-2. 81 (m,
2H) , 1. 99-1. 84 (m, 9H) , 1. 75-1. 65 (m, 2H) , 0. 51-0. 36 (m, 4H) .

[0156]

o)
e

N° "CN

0O
27



CN 101868454 A WO B 22/30 T

[o157)  SEfl 12 :3- P (VAL SOk —6- (- AL —[1,4] — BRI PR e —1- Pk ) — il
g —2- i,

[0158] ™ 8 :98mg, 15 %o MS(ESI) :C,H,gN,0, [ 1 & JIr 43 Jit & & 368. 4 5 3K 13 ) m/
z :369. 6 [M+H] . 'H NMR(CDCl,) :7.88(d, J = 8.9Hz,1H),7.39(d, J = 9.0Hz, 1H),
4. 49-4. 43 (m, 1H) , 3. 75-3. 70 (m, 2H) , 3. 69-3. 62 (m, 2H) , 2. 96-2. 90 (m, 2H) , 2. 85-2. 79 (m,
2H),1.97-1.78(m, 7TH) , 1. 74-1. 64 (m, 2H) , 1. 59-1. 50 (m, 1H) , 1. 46-1. 35 (m, 3H) ,
0. 49-0. 33 (m, 4H) .

[0150] A8 FH] 5 -2 A S Tk O IS B SKABL RS 7 v il 46 S 1339 Hh KL &40

[0160]

©
o)
>—N//\ B
\__N _N
0
[0161] S 13 . (4= B NFE -[1,4] —FAHPege —1-F ) -[6- (VIS — kiR —4- FLA4

5k ) — e -3 A 1- A,
[0162]

o

]

P [ °
N _N
o]
[0163]  SEf5] 14 : (4= M FE —[1,4] R AR BERE —1- F ) —[6- (PUET — Mk iR —4- FL4
) — ke -3 K 1- .
[0164]

o)

o)
O C
\__N _N
o)
[0165] S 15 : (4= 3R FE —[1,4] —FAMPege —1-F ) -[6- (JUE — kiR —4- FLA4

55 ) —mime -3 A 1- A,
[0166]
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0
LN _N
0
[0167] 52 %] 16 . (4— % P F& — WR ME —1- L ) -T6-(PU &0 — ntk mgg —4- & 40 AL ) — ik

g —3— L 1- FHd,
[0168]

[0169] S {5 17 . (4— ¥ 5 &

ﬁ\@ Y@O

- IR B 1=

) —-[6-( DY & — Wt M —4-

Ak R ) - ik

g —3— ik 1- F .
[0170]

[0171] 52 {5 18 . (4— ¥ | %

L

p

O
—[6-(PU &1 — nik: A —4-

=

A5 ) — ik

g —3— L 1- FHd,
[0172]

[0173] S5 19 ; (4- 3R 8 — WRE —1— FL ) —[6— (PY 4 — niLiR —4— FLAHE ) — kg —3-FE 1-FF

A »
[0174]
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o

~

O
Q-Na ®

N

o)
[0175] 5220 : (4= 3F T3 —[1,4] A Pege —1-F ) -[5- (PUE — kiR —4- L4
JE) - nikeE —2- Jk 1- FEEH.
[0176]

[0177] £ 21 : (A-3R T3 -[1,4] —FAMPege —1-F ) -[6- (VIS — kiR —4- FLA4
FL) — ke —2- Ft 1- AR

[0178]

o)

O Y M
\__N _N
o)

[0179] 52 f] 22 . (6= 3F T 4 FL — b mg —3-F ) -(4- 3 T F -[1,4] — H % I B
Yot —1—- 3 ) — F,
[0180]

(3
O
O Y O
\__N ~N
0
[0181] 52 23 . (4- IR T 3L —[1,4] AL —1- 3 ) -[6- (BRI i g —4- FL5

FL ) — nikwe -3- Ft - .
[0182]

S,
0
ON N O
K/N =N

0

[0183]  SEfl 24 . (4- B T I —[1,4] WA B —1- 3 ) -T6- (I I P e —3— FL%
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B — pipmg —3— - F
[0184]

o]
ON Y M
\__N _N

0
[0185] Sl 25 . (4- PR T L -[1,4] S IR B —1-FE ) —(6- 3 | I 4L — ik

e —3— 35 ) — FIfi,
[0186]

o)
SN Y O
K/N ~N

o)
[0187]  SZ ] 26 : (4= 3 T H —[1,4] — R AL I P —1- FL ) —(6— 3R N It B 41 L — ik

e —3— 3L ) — FIfH.
[0188]

5
(0]
N M
__N _N

o)

[0189] 52 27 : (4= FF T I —[1,4] A Page —1-F ) -[6- (JUE — BEWy —3- FL4K
JE) - ke —3- ik 1- FEH.

[0190]

S

X
<>*NC>N Y

[0191]  SEf[ 28 ; (-3 T3 -[1,4] —FAMPege —1-F ) -[6- (PUS — WEMR —4- FL4
FE) - nikeE —3- Ft 1- R
[0192]
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/
.
o)
SN Y M
K/N ~N
o)
[0193] 525 29 : (4= FF T HE —[1,4] —HAIBEgE —1-F ) —[6—(1— AL — ki ge —3- FE

) — ke —3- L 1- A,
[0194]

O

-
e
(0]
SN Y M
\__N _N
(0]
[0195]  SEH] 30 :1-{3-[6-(4- 3L T I -[1,4] B IeH Pafe —1- FRFL ) —nkng —2- FL 41

FE T nkng e —1-F ) - L H.
[0196]

O
0
O Y M
N =N

0
[0197] 52l 31 . 4- IR T3 —[1,4] B AH e —1- 6 ) —[6- (B 22 P40 P bt —3— FL4K

I ) — kg —3- FE - B,
[0198]

.
0
NS
\/N =N

0
[0199]  SEf] 32 . (4- BN T 3L —[1,4] AL —1- 3 ) -[6- (i 24 PR P e —4— FL4K
FE ) — nikeE —3— Ft - RS

[0200]
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|
@
0
SN O
\\/N =N
o)
[0201] 525 33 : (4= FF T HE —[1,4] A FEfE —1-FL ) —[6—-(1— AL — WRIE —4- FLAR

55— mime —3- KL 1 A,
[0202]

N

N

0
O M
_N =N
o)
[0203]  52f9] 34 :1-{4-[5-(U-FF T I —[1.4] —F I Fabe —1- FrIE ) — kg —2- FL 4

5L 1-WReE —1- 5 1 - 2
[0204]

d’
’ o)
SN Y O
\__N ~-N
(o]
[0205] S 35 : (- L T 3E -[1,4] Mgk -1-F)-T6-(1- B HIE -4

Bt —4— FLAECEL ) — afkig —3— L - A,
[0206]

il
7
=
P

o)

>\,
)
o)
SN O
\__N ~N
o)
[0207] 5] 36 :1-{4-[5-(4- A T ~[1,4] —F I Pege —1- PRIE ) — nkwg —2- FLA

A - BRI BERE —1- 3L | - O
[0208]
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O
O
O M
\__N _N
(0]
[0209] S 37 . (4-3F T A -[1,4] —HW A Pk —1- F)-[6-(1- £ I - H I

ot —3— FLAASL ) — ke —3— FE - I,
[0210]
o)
s
o)
O~N//\ | =
\__N _N

0
[0211] 52 38 :1-{3-[5-(4- I T I ~[1,4] “FAI B —1- FrIL ) — kg —2- FL 4
- E I -1 -V - 2l

[0212]

N

0
[0213] =2 ] 39 . (4— FF P FE — WR ME —1- FL ) -T6-( PU &0 — ntk mgg -3 & 45 L ) — ik
g —3— L 1- FH,
[0214]

o)

S

0 - HC1
[0215] S5 40 - (4= 30 T 36 —[1,4] R BERE —1-F ) —[6- (VIS — mk iR —4- FL5
g ) - npwE —3- 3L - B « HCL. [ (4= 3T 2 -[1,4] Z & A Pse —1- 55 ) -[6-( Y
S - Mg —4- AL ) - nibng -3- 3% 1- AR (6. 17g, 17. 2mmol) ) IPA(100mL) %59 A
JE7K HC1 (5-6M 1) TPA Y59, 3. 44mL, 17. 2mmo1) » FEFE IR -G THE 2 80°C ¥4 142 60°C LA
REPINE » EIXBF AN Al A EI R I8 A TPA (50mL) PR, IFLE 50°C T T3 3
PRSI A4 R IR (5. 29g, T8% 7254 ) o 'H-NMR : (400MHz, DMS0) & , 11. 46 (bs, 1H) ,
8. 29 (bs, 1H) ,7. 82 (bd, J = 7. 6Hz, 1H) ,6. 86 (d, ] = 8. 8Hz, 1H) , 5. 22 (m, 1H) , 4. 18-3. 22 (m,
11H) , 3. 10-2. 90 (m, 2H) , 2. 48-2. 25 (m, 3H) , 2. 25-1. 97 (m, 5H) , 1. 78-1. 59 (m, 4H) . 4> Hfit &
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CoollsoCIN;0, :C, 60. 67 ;H, 7. 64 3N, 10. 61 ;C1,8. 95, 3% 13 ¥ C,60. 71 ;H, 7. 90 ;N, 10. 50 ;C1,
8. 88,

[0216] W21V -

[0217]  H, 2 k4is (A

[0218]  #1Barbier,A. J. 2% A (Br. J. Pharmacol. 2004, 143 (5) ,649-661) Frik#iTiL &4
575 SK-N-MC 4fi e rp As e FRIK I N va b Hy 2RI 455 .

[0219]  H, A& E (KH)

[02201 % &/ M ) K B (Zivie Laboratories Inc., Pittsburgh, PA) 7 50mM
Tris—HC1/5mM EDTA FA4L3F LA 1, 000rpm B0 5 708 Bk EIEWITLL 15, 000rpm 5.0 30
38 K OTIEMIAE 50mM Tris/5mM EDTA (pH 7. 4) HFFIR 4L #5450, 8nM N-[*H] - a - Ff
S / A -G T 25°C RIRE 60 3 BhIf PRIk B IS GF/C BRI 47 4k 4y (H
0. 3% 5 LM WL AR TR ) , SR 5 FH S PR e DY IR R I8 o EAZAE 100 1 M AR 0 T
SRR A A . i A7 R 2B E )T (GraphPad, San Diego, CA) EHHIKE (1& 1k
B RZV I 50 % PP, 1Cs) e, HFIET 0. 8nM [ N-[PH] - a — FISE 2 fefift B 40 (K 54
1 K {H.

[0221]  FABEARITER &

[0222]  F R ISR 5 Jk PR A 2 A4 RN BYOK Bl H, 52 7R 1K) SK-N-MC 4l 0V 52 o 4 Barbier 55
(2004) Frik 31T pA, {H.

[0223] 3R v Ak & i s AT AR 45 R4 T3 1 A (NT =2R30) .

[0224] X 1

[0225]
SE | ANHK (M) | KR HK; (nM) A DA, K pA,
1 104 NT NT NT
2 9.0 NT NT NT
3 6.8 NT NT NT
4 1.3 58 9. 48 7. 84
5 5010 NT NT NT
6 37 NT NT NT
7 1.1 44 9.31 8. 32
8 0.8 17 8.98 8.01
9 0.9 28% 9.63 8. 36
10 21 NT NT NT
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[0226]
[0227]

S A HK; (nM) KR HK; (nM) A pA, K ph,
11 6.0 NT NT NT
12 2.2 NT NT NT

* ALE L= SR ER AT I
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