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1. X(D#ie

JL
Ry

-
[ o]
—

H*F

mEAFTEF 1R 2 9%%K;

Ri A7 B FHMAER: XL, dbmeX, 5L, Hwx, qd
A, 2K, Tk, Eeb ik, okop X vB-wp X R ek K ek K
AA, Sk, wHLhX, FEuE, wHHEekA, 2 X, &
ok A, Rk, HakK, BRE, XiXwk, —HEXHN%kwA,
RAESR, —AFXNFEDL, HIRK, Kbk, XAfpdax,
ARep R, FtFEeb X, Kook k|, vl R, bk itz X,
R HRE, ZHkwiRA, B fam A, ZRKED ey
A, e Habs K, ke B R, whed b R, Rl kv K, B
AT A S P LS N A

XK AR —AREALR R EBA, RyTUAMEATRE, &
i A Ry,

R, & *if X CHRsCONHR; &) £ H,

R ATHAERTREL, RE, AL, CelA, CL-BHE,
Cre-AR R, Cle-fRE, Ce-RABERA, -0-(Crs-Z X K)-, -O-(Cp3-
EHE)O0- CreBAERE, C-3HRE, CGr-RREA-C-ERA,
TRITA, FHRA, R, AR A, Bk X, Xf A, NR/Rs, NHCOR;,
NHSO;R;, COR;, CO;R;, CONRsR;, SO;R; 3 SO,NR;R; X &,

R, A7 FHRGEAR: XA, Xk, BE, sk, %
A, RERA, B X, =X, T X, Eu R, e R, o X
oK, Zeb K, Bkl wiANE, RewuA, wE Sk,
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B A, Eeduk X, gk, AR, WK, Rk, Xt
A, vk, Fobe Rk, XK, RPEe R, XFRE
sk, Rbokee i, vl R, whRfwbv i, vk dbabve K, Z Sk
whAfbne X, Bk X, R Ew b A, skedibekue K, wk
o e B, wbed ke R, Tk babne K, Folefabne X, ek
A, AR K

EABA R TUHM—ANMREANAEAEA REK, R TAAMEXRE);

Rs X7 &8 F & Cr-bo i

ReATREFRCe-BA, C-RRER G- FRE-C - B RA;

R Ry A EIR I ETFTAET . Cr-BRREE;

EAA W R B B4 e i A W X

2. BEAAER 1 G XDLEY, RFELAT:

mATFTF1R2 G

Ry 2743 FRGERE: XX, absz i, #X, wdi,
B, ok, Ak, R A ARyt i, dAHER
H—AREALA RBKX, RsTUAABR R ARFE;

R, & 7if X, CHRsCONHR; ¢4 £ H ; |

R: A7RERATFEREAL, CeE, CieRAREA, Cie-RRAE,
Cre- R AR, -O-(Cos-TILK)-, EHRK;

Rs &~ &R T;

Rs T &R F 3 Cre- .

3. HBAAER 1R 269XW)ed, 4wk T:

m ¥ F 1;

RiAFHINEH THHEAR: sog Xk, #2 &, g X, $d kK,
Fobok X, AARERBER R ERA;

R, & 718 X, CHRsCONHR # X H ;

Rsﬁ%é%ﬁ%> ) va*}efog’ Cus-ﬁ»i‘ﬁw Cn-s-ﬁ:%i;

Rs &7 8B F;

Re LT RBEF A Cre- i,

4. BERAEK 14X (DLsd, F4EisT:

mETHFT 1R 28K,

Ry A7aslit f FRI6GAR: KA, ook, g X, #LR,

3
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e R,

3 A A E A R H R BAX;

R AFHFZATHGAR: K&, ik, 2K, AAH
Ry TRAE—AREAELE Ry B, Ry TRARFR A XF;

R; %7 il X, CHRsCONHR #§ & H ;

R AFHEARTRAL, Cetid, CeBE, Ce-REE,
Cre-RREE, -0-(Cs-E5XK)-0-, FRE;

Rs &7 25 F;

Re A7 BB FH CrREK CrRREE-C-BERA.

5, BEAAER 1R 49X0ESH, AHFEET:

m¥F1; |

Ry ATHIED FTHSER: XL, sz i, %X, FL,

FA R EEAEER R BAA;

R, A T4 AL A THMHEAR: XK, Xitmik, AL #X4H
Ry TAK—AREAELE R BA, Ry TUAAERKE;

R, & Fif X, CHRsCONHR; #j £ H ;

R: AFRERTFRAME, CetiB, CretfE, CeREX,
Cre- R AL, -0-(Cis-E5EK)O0-, FRE;

Rs &7 88 F;

R A TRERT R Cre-HE.

6. BERAEL 1 XD, Likh:

- 2-(FRAL)2-ERCE 44 [(ZRTFRAA)4-BER-1-
vhE KR AR B,

- 2-(FERAE)2-ERTE 4-[3-(ERFTE)4-BEL1-REHR
B B,

- 2(FREAL)2-BARTE 4-5-B-E AT R)ER] 22 K)-1-
vk ok BB BY,

- 2H(FEARAR)2-BARTEA4-(5-4-(ZRFR)EL)-2-0t2 R )-1-
Tk R,

~ 2+(FARRA)2-ERLEAAG-G-[(ZRFR)EAIERA) 20
)15 A,

- HTEARE)2-RRTE 4-5-Q-F X AK)2-wR A 1-%%
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¥ BB,

- 2-(FREAE)2-RRTE 4-(6-B-(Z R T H)FX)-3-= X )-1-
R R RS,

- 2-BA2-FARCE 4-{6-B-ERTEORXL]IHRE) -1-%%
H A,

- 2(FAER)2-ARTLA 4-[6-2-FTEHE)3-wA]-1-%%
BB,

- 2H(FARE)2Z-BRTE 4-(6-B-(ZRTE)XA] 325 K)-1-
kR R,

- HFRAEL)2-HARTE G- [(ERTFHREEX)2-0t02
E)1,4- = R RH-1-REREE,

7. FEBEBRAEL 1 E 6 YE—RAYXNONEHE T A, O
THIE

i X (D)% A&,

,/\NH
N..J
Ry hm

)

EPRFmwEBRANER1E6HHE—RAHEXDMAAZNL,
58 N(IID& B8 RN,

z©\
ﬁ/R
o~ "o ¢

(1)

Ad ZATERETFRAL, REBEERRANEZR1Z6HE—RAHEX
(HFT X

8. HlEHREBARANER 1 Z6FE—AHXNDASHGF %, Ol
TR EE X (la)RA T RS,
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{ia}

A% m. R Fe ReoBRBAFAEK1 £ 6 9EFE—AHNBAXMAEZX, R
ATTEANTK,

Wit M X RNH, AT RAM, X F RePBEERRANEZLTIE
6 tiHE— R B XMFTAAEX.

9. 8% FRRXNNMYLSH, F2 2-(FEARE)2-RART K 4-7
AALERE.

10, 48 % Fif X(Ia)¥g1L a4,

2,50
N O R
R{@ °

(ta)

EF m. RiA Rs B BARAZR 1 HBRXNDFAEL, REFTTEX
A,

11. 4, AAFBBRAER1E ¢ HE—RGX(DLSY, &
o RAERIABFTRL OB R LG X,

12. 8FEV —FEBRAZRIEHE—RHXDLESHHEH
Mnet, RRAUARIBZETELHROREEMER—REFNHFT
LB H G X,

13, BERA)EK 1 Z 6 HE—AH XS B AR, L2 AR
RAERTRLHBRPREATBX, ATHEATRGERAEFTARNE
4, IHF/RGBAREGKAEF /RBEH FAAH K#HHE4T 7
CIRA

14, BHEARAER1E 6 GE—RHXNDLS WY AR, LUK
RHEFTRLHENAEN, ATHEA THEXET THEAGHH:
EHRRMAER, BE, Rek, B, HLHR, W2 HFRHAR
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FHARK, SUXRBGFETHAR, BH, BREAF, SoTi
#, Faefr, B, RRAGCHA, REREHBAR, FLR. #id
AmEERRA, REBEARK, FRAWNE, RWAE, WHLRE, §
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1-%%-Fo -G RB-RBBITEY. FE&EFLETRAE

AE AT E 1-kB-Fo 1-F %% (homopiperazine)- BB 474 4 .
- HAH AL T AR -
AERANA A A TEXD)

0
(\N)Lo'Rz

RN
(1)

e

m ETFT 1R 2 6

Ri 278N FHGRB: XX, wrE, LRk, LK,
R, =54, Wb, X, Red X, NHowb K, E o X, =
v, RE, BokE, waSEdE, Fodkk, waAFEHE, &%
A, ek, SEMRR, EHE, o, Fikwik, —&XHF
kg, Rk, —AXFEeL, JRE, Xt R, Xi4R
e 2, RPeReb K, FoFpeked i, RoFokeb Xk, ek X, wbeg it
e, SRR A, —AkWmiFRE, Wy, —AEy
Fubez 3k, skepifuber i, ke oo i, b Sator X, "Sed Jfabng
A, Flebsfab i, Eedfabrz i, FeEekfuber ik,

e K AEEE —AREARE REBRK, R TUHERRXERE, R
AR A Ry BRA;

R; % 7@ X, CHRsCONHR, #5 % H ,

R: A7l EZRFREE, A, AE, Celti, CielRAKE,
Cre-#itidk, Cre-RIE, CreREAK, -O-(Cor-EiK)-, -0-(Cs.
=B EE)-O-, Cis-RARRE, CGramnik, CGr-FRrA-Cs-ERA,
ghor i, FREA, A, wbeltn i, Gokik, XAK, NR/Rs, NHCOR;,
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NHSO;R;, COR;, CO;R;, CONRsRs, SO;R; 3 SO,NR/Rg X H,

ReZTHMNE A THGER: XE, Fifckwba, X, ool
e ik, i, wEi, =%, VX, e R, ek, Fow
A, Eow R, ok, oSk, wWESHRE, FERE, waARS
gk, BREA, Sedgkdk, SEgkk, KoK, ik, kel i,
Rk, i, RS, Tt d, Xk, X5
FoEekh, Fifokeb X, wled R, abelifubur i, skwhibui, =
Sokmifue ik, Easuoed, ZAENIRRA, Rk HuRE,
shek Fomvr R, vbekSfukn X, etk i, FoNewpzk, ke
Fobeg X R ek ke K

AH RTAE—AHXZANEE RBRR, ReTRAARARFA,

Rs &7 &R F X Cra-t i

R AFER TR Creli X, CrHREER CrRRR-C-Bi
A

R Re IR ZEAFTERTF. C-BERFTE,

ARXOONEHZ T, REWHE A RAHFESTHAEHY
oM R, : |

mEAFTHFTFIR2HEE; F /R

Ri A 7% THRIGER: XX, i, Hi, ik,
AR, gk, Fodokd, XA, Eital, XEAME
HRAREZALE R BK, FHRERE—RANEA Rs KX,
R;s  TRAMB XARE; = /&K

R; 2 7i# X, CHRsCONHR¢ ¢ X B ; Fo /K

R 7B ERF, EHNAR. BRA, XL, Ceii, £
HANATR, A, ERE, FTHE, Celfk, ZHFNEZTFTARE,
Cie-RiX, ERHMNEZE CF;, Cre-RIETAK, i%ﬁ'}ﬁ'-OCHzCFs, -
O-(Cos- Tt R )-, EHHA-0O-(CHp)s-, EAK; Fo /K

Rs X7 ART; = /&R

R 27 SR F & Cretoth, ERAATE,

EBAXOHLEBZIT, REPAF A REHFETHEHY
A H AR,

mFTF 1 = /K
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Ri&AF4RE A TRAIGEAR: sboz i, S, il Sk,
Fauh i, &R AR ReBA; o /X

R, £ F7i X, CHRsCONHR ¢§ 55 H; #= /&

R:ATHERT, EHNER, X CreltE, EHFNZFTE. T
A, EBE. FTHE, CeRAR, ERAATRE, CiobLE, £
¥R CFs; A= /R

Rs R TERTF; H /K

Rs £ AR TR Cre-t R, ERMETE.

EBXOHAEHIT, REBHBEZABAGHFETAESY
R o)A -

mEFFTIR2G8E; Fo /R

R, AF45% A TAQER: X, worlk, R4, H2if
o R,

Xk X RSB R RyIRR; F= /R :

ReATHHEH THOER: X, il £ XHR,
TAK—AXEAEE RERA, R TUABERAXTR, ERHNE—XH
AEHE RBAK, ReTUAMBAXKRRE; f /XK

R; % 7i#& X, CHRsCONHR 4§ X H]; #F= /K,

R; A FHERTF, FHANAR. BRAR, MK, Celti, £
HAATE, AL, CeREE, EHFNLATARRE. TAE, Cue
Rk, FHHR CF, CefRERAE, 4312 OCFs, -0-(Cys-2
BwE)-0-, EHFHZ-0-CH,-0-, F&E; F /X

Rs 2 FEERF; 4 /&

ReEATFTEETRCre-ik, ERINZEFEARCE, X Cr-Hiik
-Crs-Riuik, EHAHNZKEHE-CH-.

BB RDHRAHZ T, ot T A B T 5 R
oS M AR -

m&FF1; = /&K

Ri 2 F4HEh THAGER: FE, oz i, "i‘é‘i\ A,

b X AERARER RyBRA; F /R

R EZFHAR A TAGEKA: XL, ik, Ri; AAR,

TRAE—AREAEE RBRK, R TRAARRXTRE, EHNH—XH

10
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AEA REBA, ReTUAARARRE; fo /X

R, & 7i# X, CHRsCONHRs ¥ 4 H; # /&K

R A7 HFRT, FHFAR. BER, IAHEX, Cieolti, £
HAFE, FAEK, X, ERINAZTERE. TAE, Ce
ik, FHNE CF, CeREAR, ZHFHE OCF;, -0-(Cis-E
%g)‘o" i% 5‘1)%‘0“CH2'0"7 %ig; %" /3L

Rs A FERTF; H= /K

Re A TERTFRCre-io 2k, ERNATE.

BXOHHEHTACE—ARSARATHER. CMT R AR B
R AR RFMEGTH XEL, LEFRFHEPESRFH
K, AEREBRESY, QLIELNEERBREY, BRAXANH—FS.

XYL BTAABRR - R LGB AL, IHMRER R
AE AT R —HL.

RERNBFTEZHRANEX®E, AL CRNE, #lk
B F R d XOHeHR, LBARLXAY—RL.

BXOMHEHTARKSHRENCHHHB X, FE—-AX3
AR FREEMNGFAREANEBA. BFRESHIENIH LT R
AZAG—FLF. - .

EAEPHETXP, BATHEIL

- Cip RFtAzTARAKIE1E7, AFTRQGETASH AL
EZABRET, Al Cs RTARSAMNL EINARRTHETHENE,

-k AN AEARIBRBERE, Fli C-REARFT1IE3 A
BREFE. AERXENATRGE, ERNATE. TEX. AEX
1-9XTi,

- PRk A AgREIAMER, Hlde C-BRELT 1
E3ABETFY. AR IAH HATHEOE, ERFNARTE.
A, I-FEAEBLE, ZAX,

- Rk FRER, 4l CGsHREET 3 E S AKRTH.
FROEATHGER, EHANARAHR. HXTEA, KAK,

- BEE: S ARG AR LARBBEEN-0-AE,

- Bk AARAGAARIARBBEAN-S-RE,

- ARA B —ARBAEKERTHARTRAGRL,

11
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- FREAR: EP—ANERBANARTHRARTRAHKAK,

- fRAEARE: RAP-—ARENMERTHRARTRAGRAL,

- BERT: A, R RSB,

ARPHRAS W TAER TRELEFRHE B KLN G EF F &4
%. | |

Wk, F—MNHEFEFBRERE D AXADHE (L+ R

Fem B XOHFEXL) HSEXADG KRB (XF ZEXAFEARTIRA
A RPBXDHFEZL) AEMNFALTER-_RKTKEFT. £0£5 80T
Z M HBETRE.

BE %4, 1

T L

N(\Sm aw 0
R{ ~m

()

Y

8 X (TI0) 49 2% B8 B T oA 3 e L ik p R WG4 7 k14, HlmB
BX HOR, B ERTHMEALBR 4AEAEX LA TREBARFI =T
BRAFARCBRHSET . EOCHRENYEOAREIRNGRETR
B

BRE-FEEBRERR?2), BRNDHGHSHTAELA LT
Sty BE XD LB X (M) EEE (LY ZEAFERRTFIAE, Rs
B ROMHAZL, REAFTTEARCRE) REERHE. RE, AAX
ReNH, &% i 3bi5 8] 658 X(Ja) 8 R X TR B /TR (aminolyse)
FREEABXDELEY, BT ReBXOHFZL. RBEETRE
BANG e TEIEN e TEAOERHRTHEFRRGROY P

12
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0 R,
" NH ma) © (\Nj’\o)ﬁro R RyNH,
Ry Ry

) : (a)

B X () R BB TAEB IR FRENET T RHE, Aol
it X, HOCHRsCOOR 98 (A +P RAFTTFARCHE) 5RTMREL
BEH AL R TREABH L CBER —RARCRYAETA
B

EF Ry &T7# Creiii. GrFREAR CGriRRE-Cis- Bk
EAGEA R BRA. B IAMAZXGEHE R BRAHBEX D46
A4, LTABEH e ARE. RREA. FEREFEGMR AL
ERAXOSY (B RiEEIIAR S R E LA, =, B
BFSMZATHARBERRK) Lit4T Suzuki B & k44

st FEXDGREY, EF R AFR Crelti. CriREXK
CsrHFRE-Cr-BREAXBVHER R IABXNDAZLGER RIR
K. BR, #4578 X CHRsCONHR £ H, d=_t Fiik ¢ Suzuki &
BT ok ek b AT R 4 X (Ta) 4y £k T EAT. ik AT
W B X RNH, 89 B £ do s F 2| 9 RE TRE L4 A, HFAEXD)
WA, - \ .

BXADWYL Y, SEARBACSMNGHSEXN, LR2THLY
FHy, RAEXHFRAEY, REETUARRBRELFHABEG 7565,
HABBAMERRAR Sl th ik H 4

X RNH; 8GR TR LM E .

BRAEVGS—F &, ARLAHEHAEZEX(a)Hd . ik
fo AT A AE A R A S 4 65 F M4k,

TFTRGZAAZPHLAT REZAG—EALGHWGHE., TR
BIEABRHALY, RRRARARHLARLA. AEKEIHA IR F
NMR #= /& LC-MS#(RABE#E SR ERKAEAZIFI GRS HH L

13
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My Fa b B,
mp(C)RATFTABKEERFHRE, LAAFRATETANRT
STETATRT S —ENET .

x£#HH] 1(14H 44)
2-(FARE)2-BRTE 4-{4-[ERTFRORA4-REE-1-RERBR
B

LL[(FRaEX)a XL TE
ETET, %32 40256 mmo) R FTERAARBIZR®MAZ 25 %
(240 mmol) T B 8 7, 8% #= 55 & 7 (315 mmol) =5 & & T4 500 £+ 7
EERP., G ATETHHF2 0
BB ARME, FRERBRR.
1538 537 AAmkEY, FAERAG—FHARTURATFTEY
R,

1.2. 2-(TRE)2-BRTE 4R X X)) 1-RB AR E
' # 5.81 %,(24.08 mmoD1-(4-R XX kR F T W 1.1 FH72)65 6 %

(26.76 mmo)[(FREK X)) ALK LR TBE ) 50 B T X B R4 80T hn ik
12 B,

KRLWAETR, BERSE, REFWARIANAFH AL
B igshib, 520/ 80m)E 30/ T0 LR UERFTEGRAHE
B,

Wi 775 LB Xk, KEZETEH.

m.p.('C): 80-82°C

14



200480040912. 6 oo ZE8/36m

1.3. 24T AX)2-ENRTE - {4-(EZRTFRREK4-BREX}-1-REHR
AR Bg

EHRBEAAT, PAZTEBEA 12-—FTRALRTHIHE 12
AR M 2 (5.39 mmol)2-(TRK)2-AR T K 4-4- R EX)1-%B R
BR B% .3.33 #,(16.16 mmol)4-(= £ F A.35) X X BB 4= 4.57 %.(21.55 mmol)
BRBR AT KEH. REmA 0.62 £.(0.54 mmo) iy W (=X EM)E. REE
X OCTHRAERSHHRF 124H.

RABRERSG. AR TRPREEZRSY, 4B EKB, A=
AFTRRERAKR, FEHFOANMARRATR RERBRER. #
W FIAG RS HBLIER EFLL, A30/T0H LR LEHRRIK
& G- L.

53 1.65 .G E BB X%,

m.p.(C): 112-116C

14, 2(FEEE)2-BRTE 44 [(ERTR)ER]4-BEL)-1%%
B By

¥ 7.10 £5+(14.15 mmeol) FEQM) & w9 &,k 5% mA 5] H % 1.3
F 4] 449 1.60 %£,(3.54 mmol)2-(Z & X)-2-AR T & 4-{4-[(ZR TR
AJ4-BEAI-RERBRBY WEFTHERY, 28 ETBTHRH
12 B,

REREE, Bt K ERBLTFINHRELS, AIT/I3H=R
YT GRAHEN. FEABK, ALRILEF_FARGRS
B HATERL &

W iF R 0.86 %6 EEARB LW,

LC-MS: M+H = 438

m.p.('C): 187-189C

'H NMR(CDCL)5(ppm): 2.90(d, 3H); 3.25(m, 4H); 3.70(m, 4H);
4.60(s, 2H); 6.10(% s, 1H); 7.0(d, 2H); 7.30(d, 2H); 7.50(d, 2H);
7.60(d, 2H).

% ) 2(48-% 37)
2-(FARRE)2Z-ERCE4PB-ERTFE)4-REA-RERBK B

15
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N
'\/N\n’o\iNHCHs
o

2.1. 2-(FARE)-2-BR X - R X R KRR

EEBT, # 593 50294 mmol)4-AH K KK & T BB b Am A 3
2.62 %,(29.4 mmol)2-% X -N-F X 8K A= 16.5 %£,(58.7 mmol)Au 3 45 =
5 /% & 7 B:(Ps-DIEA 3% F Argonaut, Ao ¥=3.56 mmol /%)% 250 &
F—RTFRBFRTY. BLEEETHATHASN 16 I H.

EhAE, A 150ml —RFRA %, BRERERR.

53] 6 &% BAKY XK = HELEATH T0%), F LK #—
T TRAET BFRTEA.

2.2, 2-(F AR L)2-AR T E 4-(4-38 X 3)-1-vk 5 5 5L B

¥ 1.17 %,(4.85 mmol)1-(4- £ XX )REMAZ AT R 215 /F2 ¢
1.47 %.(4 mmol)2-(F X RAE)2-FERCEX 4-MEA XK KRB 18 4
12-—RLEERY. FaRAEREWAE 65Cm 2.25 J 0.

HROWEBNER, RERERS. E-RFRTLAEHREKE
HRAEY, FIREADEAEALAHAN). K. S%HEBRKER. Kmjg kK
ik, ARABRATREANE, RERSE. A-FARKLE, /73
13 L 6 EAEB X > 4H.

2.3. #4 F Merrifield 45} i 4948407 656 2%

EEHAAT, KL 0.5 M4 4 54.6 £4(27.3 mmol) = F KA
fe.42 85 THF % M3 5 £.(3.5 mmol)Merrifield # i3 (Fluka, 200-400
B, 52%8=0HAXDVB)XBK, mEE=0.7mmol /%) 50 £
LR G kh(THR)&F R T, AEREBTHERFIESRN 24 MW,
REMA 60 T AWM 20 EFK. BB, FRKAK. AW,
THF. THF / H,0Q2 / 1)&24h. THF. ¥X. —f ¥R 8%,

16



200480040912. 6 oM P E10/36m

REEAZTTR2 Mt

B b BB RIS RFRAETOC. E4TEHNTEFA 2 EHTFTE
AR 24 put. iWEE, 4RAF AW, THF fe LRAERE. &,
BRESEFEOR, ARERAGWHTENS . Fh3bF R GR R
AETR2 W,

# 0.18 5%,(0.16 mmol) 4y v (= R K By)4eim A\ B iZ A5 4 60 T F
XKEFRP, FAEAISCHRIRERESYH 24 .

RBAYAHEER, REME, HRAAARA. THF @5 TR
k., 585135 A0, FEFAR—FRACEATAATTEIR.

2.4.2-(FRARA)2-FRCE 4-PB-(Z AT E)-4-BR X R ]-1-9% % 5 8 B

MABFEIEATEAROIESTHEFHIIE2.2./55)4 0.18
(0.5 mmol)2-(F XA RHK)2-ERLE 4A-REXR)I-RERBRE. 0.21
%.(1.1 mmol) 3-(Z A FRA)ELMBR A= 0.16 £(1.5 mmo) KB 4h. RE
AT B 2.3.F152) 45 0.14 %,(~ 10 mol%) e &K b4 A, F4& 80T
o 4 SHATHLE BE 3 48 N E _. 3 |

RRAHVELE, REME, A-RKTEAR, SERBRR.

KAEEYE S EA_RKTRTRE, FARREK, ®ER0lK
BREMKERAEE, BTRREHBEELEANME, REBERER
.

FERMRBEEY, ATHA=FRARERH.

%3] 0.15 %8 & &K,

LC-MS: M+H = 422

m.p.('C): 129-130C

'H NMR(CDCl;)5(ppm): 2.95(d, 3H); 3.20-3.35(m, 4H); 3.65-
3.80(m, 4H); 4.65(s, 2H); 6.05(% s, 1H); 7.05(d, 2H); 7.50-7.60(m,
4H); 7.65-7.80(m, 2H)

%4 3(4LS-# T6)
2-(FARD)-2-AR A 4-5-B-ERTR)XR]2-UREA-1-RER
AR B

17
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NN o
'\/“\,r°\/t'\nucu3
0

3 LI- =9 R LK 4-(5-38-2-ubrz ) 1-"R B 5 B B

HEF A2 EH=F ZARMDMSO)F &5 29.2 %,(157 mmol)1,1-— F
R T 1R K BB .37 £(157 mmol)2,5-= 3£ b2 #2 21.7 £,(157 mmol)
BRBRHMAZNELEEY. REALI1S0CkMERSY 21 I i,

FEERSYBAETR, ELRUERPLE, REBATEE
BB ARERBR. 2B EKRE, ALRULBRRHR, HH¥eiFH

 AMAA A RANERRE, ARARATR, BEREER. ¥

B ERADBIRREESL, HO/1IH_RTFERTEGRSHE
L.

wsbiT 2] 44 5.4 E BB &G 5.

m.p.(C): 83-85TC

3.2. 1-(5-3&-2-sho2 X )% % |

EEETFT, %49 EAQ72 mmo) B t) F ABERMNINESTH
3.1.% 45 2) 4 18.60 %,(54.40 mmol)1,1- = F -7 % 4-(5-38-2-wkoz 1 )-1-
TBE KRB 100 A 14-—"WRERT. REAKY 60C FTRERLE
ot 3 b at.

KREVBEREET. ¥RAAG—EREFHA 200 T4 %K
WA 200 Kb, REAMERFE SN 10 LEBRAH. AdRE
SELEM, AR TRBRRAHL, FKEF694 MMM EfRL
QARG RRARHTR, #HFRERSE.

AR AHGEHRBRG .

m.p.(C): 72TC

3.3. 2-(LRA)-2-BAR TR 4-(5-38-2-wbm B )-1-% 5 5% B BY
BB LA (FE 1DV ARG T AT, AESTE 3.2.

18
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1% 349 6 %.(24.80 mmol)1-(5-:8-2-wb R K)REF L EHH] 1 KT K
119§l 445 10.88 ,(48.52 mmo)[CRAK )AL LB T B ¥,
PP EE. B15/85RE30/70 8 LB TE IR CTIRWROYE
B, 153670 £ B X 74, ¥ALEREG EHK.

34. 2(TERA)2-ANRTE 4-B5-B-CERTR)ER] 2w X )-1-%%
KR8

BHEEREES (TR 1)V ARG RiEsT. AEFTHR 3.3.
¥ 45249 3 5.(8.06 mmol)2-(T 3 )-2-AM T K 4-(5-R-2-bR R )-1-%
B-KMBE. 4.5 %£(24.17 mmol) 3-(C R FE)XEMBL. 6.84 %(32.23
mmol)FE 8 47 K4~ Fe 0.93 %,(0.806 mmol)eg (= KA Be)e 45, #I4
BREEE. B30/70 8 LR LERROENGROYRILE, 53 2.22
kG EBRAREG Y.

3.5, 2H(FEARE)2-BERTE 4-5-B-ERTR)XE]- -t A )-1-%
% % BR g
BB KRN LR 1L.4)F RS F R, ANEFHE 34,

#5544 1.50 %£.(3.43 mmol)2-(ZER)2-ERTE 4-(5-B-(ZATR)
R E]2-o & )-1-0- % 5 B B e 8.6 £ H(17.15 mmol) ¥ B4 W Sk v
& RCZM)TT 45, FRAAEEE. A9IT/38 K THEATHRESYRMK
B, RER-—FASLE, £ 1185 9ERAHBI Y.

LC-MS: M+H = 423

m.p.('C): 158-160C

'H NMR(CDCL)3(ppm): 2.90(d, 3H); 3.75(%% s, 8H); 4.65(s,
2H); 6.05(5%% s, 1H); 6.75(d, 1H); 7.50-7.80(3 &%, SH); 8.50(d,
1H).

536 4] 4(4ub-H 79)

2-(FERARA)2-ARCA 4-S-ERTFTR)XE]2-HRA ) -1-RER
PR B

19
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3

N \/R
k/"\,{" NHCH,
0

4.1. 2-(TEE)2-BAR K 4-{5-H-(ZRHTFR)FEA 2w A } 1%
R BR B

B kER LR W(FK 1I)FAARG FHRT. KELES 3
8% 3.3.9452) 8 4 %,(10.75 mmol)2-(T &£ )-2-E R T & 4-(5-3£-2-
ok )-1-R Bk A R BB . 5.50 %,(28.96 mmol)d-(Z A F E)ELM
BR. 9.12 %,(42.99 mmol)FEEEH K E&-HyHe 1.24 %,(1.07 mmo) W (=X R
By is, MRAARKEE. R30/T0 8 LRLEARTLRG RS PR
BLE, 58278 L ERAKRBXG .

4.2, 2-(FARR)2-BERTE 4-5--(Z R TROFRR]-2-=w X } -1-%
SRR B |
CEFHEEREES (TR LT ARG T ERET. NETR 41.

A2 4 2.77 £(6.33 mmol)2-(ZEK)2-ARTE 4-{S-[4-(ZRTFTE)
R A2 A }-1-vk R MR B A= 15.80 % #H(31.67 mmol) T A6 w3 ok
HERQM)T 3, AARKER. A 97/3 W R T THRL Mk
BB, RERMCRTUEEL S, /52 1.9 4 eBAB G 4.

LC-MS: M+H = 423

m.p.(C): 206-209TC

H NMR(CDCL)8(ppm): 2.90(d, 3H); 3.70(%*% s, 8H); 4.65(s,
2H); 6.05(%% s, 1H); 6.75(d, 1H); 7.60-7.75(m, 4H); 7.80(dd,
1H); 8.50(d, 1H).

R4 S(44-H 83)

2-(FARE)2-ARTE4-G-{4-[(Z R T RREIEL}- 252 K)-1-%
TR

20
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CF,0
-
Q@

NNy o
'\,NTO\)LNHCH
0

3

5. 1L1-=—FRLE2-(FRAK)2-AKTE 14-%F — A RB

EXG 0T, %053 £2.85mmol)1,1-— FR TR 1-REL RN
SEF122-—ROUCRBERBBFMARSPEOCH. EEHH2HTR
22.7 #1444 1.1 £ mmol)2-(F AR IK)-2-AR T K 4-A K F X AR B
10 £ 1,2-—RATRERF. ZAOCHEEH1 I, REAZR
THH 3 .

BREREYBERSE, HhrFIAHEL B IARKR E#E4
W, A20/80 ) TLRRLE AR TGRSV I, BREHMHEE, A
LT BRI,

R HEERLY, R TRA=FAREH. - :

%2 061 L4 & BABXG %, HELAR—F ALK TIAA
FFaPE. |

52.2-(FRARAL)2-ENRCE 1-hERBEBLER S
% 25 7 ON RAL A AR R A B 8B F B 5.1.453) #5 2.68
%.(8.9 mmol)&y 2-(FARE)-2-BARTE LI- = FRTLE-14-%E =R
BREEW S EH—RTRERY. HELEEBRTHIEL PN,
BHBEREGERTERZH VAR, FFRBMEKARRERE.
RAARBLEhE, 53205 246G, AXA#E—
Y ob ik TeA BT F&E VK.
m.p.('C): 167-169C

53. 2-(FRARL)2-BMR T A 4-(5-AH A -2-mbor X )-1-7k % K B B
¥ 1.84 #%,(11.6 mmol)2-R-S-FE AT A B AT IR S.2. ¥ FF2) 85
2.05 #%,(8.62 mmol)2-(FT A RHK)-2-BRTE I-RER BB LR L A 3.85

21
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ZH22.4 mmo)NN-—FRAEX TEH S5 EF 12-—RTEER Y. B
BB TOCHER S .

RSV IIETER, FRERE, FOFIANHERLD BT
BEEn, BIS/2H_RTRAFTEARSPHIMK.

73 248 A RFEEARBIAG =4, FELXAH—F LTI
AT TFTavE. ~

5.4.2-(F R RE)-2-BARTE 4-G-RAE-2-b 1 )-1-% S R MR B

B 0.24 %85 10%48 / FHERAZ LS S35 HE&4 064 %
(1.98 mmol)2-(F X & K)-2- AR X 4-(5-A R -2-9b K )-1-R B R R B
HMIEFLBRUBETRY. EOpiAAABT. EXZRTHSE
BH 14 ot

RBEANE, BERERR, FHORFIASRSHETER
Esiit, A 98/2 MR TRA T A& RA S L.

73 047 AR EHBXG S, AAXAR—FHAKTAHTF
T & PR,

5.5. 2-(F R AR)2-AR T & 4-(5-8R-2-oz 34 )-1-R % R BR B

H&ETF 3.5 B AR 0.16 5,(2.2 mmol) T AH B 44 5 B R R b m A\ B
AHEOCH. EFRSAFTHELY 0.47 £(1.5 mmol)2-(F R AR)-2-
ERTE 4-G-ARA2-mR)1-RELBEY 15 THABRKER
033N EERY. £XY OCHEHRIAF I, EiEBmA 0.83 L5
mmol)s4t 47, ABE THERFF I W, RELESSTHALERESY
BRI 2PH.

AHEERE, BdRABARERIARERFRENEBILE
pH{E=14, AR FRERKAZK, ¥ A N IS%HERE
ABERER. K. RKEE, BARSTR. REREBER, F¥
WA ELA DB LSRR EEL, A IS/ 2H AT RATHGR
& s

A—FARkEE, /53 035 LREGBABING 4, EXALL
T A A F T EFER.

22
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5.6, 2-(FTXARE)2-ARLE 4+G-U-[(ZRFTR)ERIEE)-2-0=
R 1R R R |

BHEBR LR 2T 2HFHEGFERT. AETF B 55
o %3] 4 0.250 ,(0.61 mmol)2-(F 2 £ )-2-FK T & 4-(5-B K295
RYTRBRIAL . 0.51 5244 B RMU-(Z AT RR)RRMEL . £ 5%
B 2 5T B 2.1.F 41445 0.61 £(~ 8 mol%) & B4k Bk Ly 4et4LA)
Fo&FA R EAFTESIEATETH 2.9 £4(7.32 mmo)ZEERHK
BERQSMFF 4, ARARKEHE. AB/28 A TRATHGRLH
wBE, mER_FRARRKE, /530. 092 8 EEARE X Y.

LC-MS: M+H = 439

m.p.(C): 188-190C

'H NMR(CDCl;)(ppm): 2.90(d, 3H), 470(3% s, 8SH); 4.65(s,
2H); 6.05(%% s, 1H); 6.75(dd, 1H); 7.30(d, 2H); 7.55(d, 2H);
7.75(dd, 1H); 8.45(dd, 1H).

4] 6(4L4-% 63)
2-(PERAK)2-ERTE 4-[5-(2-?£=ﬁ£a)-2-%°i£=] l-vﬁ%»#i&%

CH, %, l /\

3 NN

0
k/”\,r°\)]‘m-lcn3
o

6.1. 2-(F AR R)2-BR TR 4-(5-£-2-0mZ R )-1-% B K B B

EFEBEBEES 1(FE LAHFIHENFERT. REFEH®H 3
85 3.3.453) 65 2.20 £(5.91 mmol)2-(Z &R )-2-AR T X 4-(5-38-2-
o K)-1-R B R R 14.80 £ (29.55 mmol) F Bk 49 v9 Sok ik
CM)F4, A-—FARLELE, B EHABNT %,

6.2. 2-(FEER)2-EARKTE 4[5-C-FTRARE)2-WREAI-RERR
B
ABEREAATH IR 6L F72 4 0.88 £(2.47 mmol)éy 2-(F R R

23
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K)2-BMR K 4-(5-i-2-wm2 k) 1k B R KBS, 0.33 £,(3.22 mmol)ed
FTRAME, 1.16 £(5.44 mmol) RE&BBHTAEFE 1N EFFEXF
8 0.07 %(0.25 mmo) =R T AMA A —R. REMA 0.028 #(0.12
mmol) ¥y X LB 4e. REHKRERESHERI i,

RSB HHEER, REMA 1S EFAKF 15 EATLRTLE.
BiEA SR LEEES Y, BIRABELELM, FRBART
BRBRHHER, HHFSHGAAARFRAREREE, ARR
MTR. REARXENE, %ﬁﬂéﬁﬁé‘%ﬁﬁiﬁ‘ii & %4k, A 97/
3 8= FF buAe T B 4 RA-H BERL.

A-—pARERE, F3017 54 EBAB XY > 4.

LC-MS: M+H = 335

m.p.(CT): 127-129TC

IH NMR(CDCl;)5(ppm): 0.90(d, 6H); 1.80(m, 1H); 2.35(d, 2H);
2.90(d, 3H); 3.60(m, 8H); 4.65(s, 2H); 6.10(5% s, 1H); 6.60(d, 1H);
7.35(dd, 1H); 8.0(d, 1H). | |

5 34] T(42-4 85)
2-(F X BHE)-2-FNRTH 4- {6-[3-(~ﬁ.'?§~)$£]-3 LAY -l-vﬁ‘iﬁ
BR AR

F,C z '

Nx N’\.
K/“’\,]/°\/?L:~mcus

O

71.1,1- = F R T K 4-G-m2 b )-1-hE K ER B -
EEREATIIAZEE 100 £ FEF G 7.07 51(44.74 mmol)
8 3-380kmz, 10 %,(53.69 mmol)#y 1,1-—F X K 1-% %R BB, 6.02
#,(62.64 mmol)#& T B 4#= 0.836 %(1.34 mmol)ag(2,2-=(=FK LM
£)-1,1-B Z)BINAP)., KREMmA 0.41 %(0.45 mmo)#[Z(=BF XA
8)—4e](Pd2(dba)3). REH R ERAMEIR 22 P,
BRASMANETER, BLARBAEIELSBEE, REHE

24
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RBERE. WELAWEHA 100 ZEHA LR TEF 100 T KT, 4
KA, A UCRUBRRRETER, Bt N4BAHFRIAK
BREE, ARRMATE, HBERRERE. FHFIANELY
WA G R, BIS/2HREIS/ISH_ETEFRTEHNRO DL
B

535980 LB XE =W, LEZBRTLE M.

72.1,1- = F A T % 4-(6-38-3-wo X )-1-0k % 5 8% BY |

¥ 2.70 %,(15.19 mmol)#g N-3£ K 3% 24 Bt L B (NBS) - $bim AN £ F
7.1.% 5 3) 49 4 %(15.19 mmol)1,1-— F R Z & 4-G- 2 {)-1-REL R
BEAESOEFUHFTHERY, AHELHOC, EOTHEHIF 1554
MELEAEBRTHHF2 I |

# B A o 100 E F+ 8, S AL KB R (AM) A= 100 EHA T8
L. B A, ALROERRABK, HHESIHFNANAA 0

73 5.16 ABFECHAB XY =8, FEXAR—F it
TARTTaE PR, |

7.3, 1-(6-if-3-sR K )% %

¥ 11.20 £4(150.77 mmol) = £ Z BB E b mA F] 5.16 jws 08
mmol) £ ¥ % 7.2 524 1L,1-—FRTE 4-(6-&-3-v&%§)-1-9&‘§$§£
BMATOZEAU -—ATRYESRRY. S EATBTHIE 16 )0,

BB BREDBERTE, $EREBEBEHAT OEAR/LGT, RER
1A 4 B S AER(AOM). HBARHE, RERAFRRE
K. SFANM, FRAAFRLBRERLE. BANBRARRST
B, HHERRBRBERS.

W2 516 AREBH X%, REZERTER. FHX
BR—-FRETATETEOGTR.

7.4. 2-(TEHE)2-BAR T K 4-(6-8-3-mb X £ )-1-R B R R B
B H BB EAEA 1R 1T ARG FR#T. AT ERTI.+45
%) ¢4 3.57 %,(14.76 mmol)ky 1-(6-3& -3-wb7 3 Yok, Fo 236 4) 1 2% 1.1.
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¥ #1445 3.97 £(17.71 mmo)# TE[(FREAZ X )AL TREEH RH,
ERBREELSE, M9 /1RENS /2 S FEmFEYRAOWENR
B, BEFEHBIANITS L4, FEAZETER.

7.5. 2(LERHK)2-BRLE 4-{6-B-ERTFTHE)XE]-3-w KL} -1-k%
R BR B

EF BB EAS I(FEII)P AN T EHT. BT V% 7.4,
W 45 8] 69 1.28 %,(3.43 mmol)2-(T £ )-2- 8 T 3 4-(6-38-3-b sz X)-1-
R BB, 1.96 %,(10.29 mmol) 3-(Z AT X)X X MR, 2.91 £,(13.72
mmol) KA BEBE 474 0.40 %,(0.34 mmo) v (Z X EB)4e, A 68
2%, 35/65 CRRUB AR TG RAW G, F2)HH X 0.98
T, REEZRTEH.

7.6. 2-(F A EK)2-BRCTE 4-{6-B-(Z R THR)XEKX]-3-we X } -1-%
%% AR BE | -

R EAES (TR LHTHEN TR, BETIR 15778246
0.60 %,(1.37 mmol)2-(Z &£ )-2-ER T X 4-{6-[3-(Z= R T R)EL]-3-01
R} -1-RERBRE, F 3.40 £(6.86 mmol) F A&y W Sk hiE Rk
CM), EABRLEE#N>E, MIS/2mEIT/I3IH_RTRAFTERS
PG, RERAFARKE, 753 036 i h EBAH XG4 ”
.

LC-MS: M+H = 423

m.p.(C): 146-150TC

'H NMR(CDCl5)3(ppm): 2.90(d, 3H); 3.35(m, 4H); 3.80(m, 4H);
4.65(s, 2H); 6.05(% s, 1H); 7.30(m, 1H); 7.65(m, 2H); 7.70(d,
1H); 8.10(d, 1H); 8.25(s, 1H); 8.45(d, 1H).

% 3651 8(4bAY 86)
2-BRA-2-EARTE 4-{6-[B-CERTFTR)XRX]) 3z X } - 1-RERRE
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3 5.90 F F(41.40 mmol) R &) F B 5% (TN) AN 2) 3641 7 F B 7.5.
5] 6 0.30 £(0.69 mmol)2-(Z EE)2-ERTE 4-{6-B-(ZATFH)
RE3-RREII-REEBRBAECES 1/1 PH O AR HROBY
BRP, AEERTESHIF22 b0

BERBE, Bl &6 EAiFaGRLY, A 9%/4 81,
DA TR RASMER, RER_FAREE.

%3 019 2% & BARH XML =4,

LC-MS: M+H = 409

m.p.(C): 155-157C

'"H NMR(CDCl;)5(ppm): 3.35(m, 4H); 3. 75(m, 4H); 4.70(s, 2H);
5.50(% s, 1H); 6.0(% s, 1H); 7.30(m, 1H); 7.55(m, 2H); 7.70(d,
1H); 8.10(d, 1H); 8.35(s, 1H); 8.40(d, 1H).

% #64) 9(4HLE-# 66)
2-(FEARE)2-ARTE 4-[6-2-FT X B R)-3-wbog R ]-1- 5 R B B

H,C A~ '

K/NYO NHCH,

o

9.1. 2-(F A RA)-2-AAR LK 4-(6-3 -39 R )-1-TR B 2 BR B

R EEH) 1T LT AL Tk, RIETFFRAEH T TR 7.4,
W 45 2] 65 2.35 %,(6.32 mmol)2-(T R X )-2- AR T A 4-(6-3R -3-wk22 K )-1-
BB A, A 15.80 £5(31.61 mmol) ¥ Bty W S kbR (M), £
RREEELSE, RIS/ 2mEY /3R T TERAY L
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B, 13 1779 At & BARH R 4.
m.p.(T): 164C

9.2. 2-(FERR)2-ARTE 4[6-Q-FTERE)I-HRA]1-RERR
B

ABREATIAFTE 9Ly 41465 1.25 %£(3.50 mmol)2-(F R &K
E)2-BMRKTH& 4-(6-£-3- ) 1-RR KRB, PEFAETEADK
kol ¥ 49 0.12 %.(0.17 mmol) — RR(Z XK AL %)(Pd(PPhs),ClL), R/E
A 17.50 £ #(8.74 mmol)z%ﬁ%?‘ﬁ%éﬁ@i&vﬁ@:@(o 5M), A%
BTHEEHHF 19 bu

%&ﬁ&A%ﬁ@m 25mL Kf= 25 EF CRTET. BB
gk REMSR, BLIRRLSEELEM, ALRILEBERKAHRK,
FHAF AN A RRAT R, FRBREERS. HdRFIY
BoehBit ke Eai, AIS/5SH_RT M TRERESHEM, @
ER_RAREH.

453 0.36 £ B EBAY & 9.

LC-MS: M+H = 335

m.p.('C): 87-89°C

1H NMR(CDCls)5(ppm): 0.90(d, 6H); 2.05(m, 1H); 2.60(d, 2H);
2.90(d, 3H); 3.20(m, 4H); 3.70(m, 4H); 4.65(s, 2H); 6.05(%% s,
1H); 7.0-7.20(m, 2H); 8.25(d, 1H).

gz 364 10(464-% 87)
2(FERR)2-ARTE 4{6-B-ERTE)XR]3-RRE-1-RER

BR B
FSC‘OYj\
NN o

L\/N O~ “NHCH,
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10.1. 2-( 8 £)-2-E AR T 4-(6-F.-3-sd 5 K )-1-%h 5 3K B B
BEHEER AN 1(FE 12T G Tk, 28T 1.60 &
(8.05 mmol) 3-§-6-(1-7- % % )54 % (J. Med. Chem., 18, 2002, 4011-4017)
o RS F B 1.1 F H44 1.99 £.(8.86 mmo)[(RARAZKD)RR]I LR
LAR, ARRECHESE, A98/2 R T R4 THROMRRLE,
%3] 1.70 5,24 6 E BB XG> 4.
m.p.(C): 149-151C

10.2. 2-(TRE)-2-BMRTE 4-{6-[3-(Z A T H)XE]-3-—E R} 1-%R%
R B8 B

EARBR AR (B 1.3)F Ak 6y 7 kAT % T3 10.1.
& 453 ¢4 1.15 %,(3.50 mmol)2-( T £ K )-2-F A TR 4-(6-R-3-42% 3L )-1-
AR BE, 1.99 #,(10.49 mmol) 3-(Z £ FA)RAME, 2.97 %£.(13.99
mmol) K458 47 F= 0.40 %,(0.35 mmol)vy (= ¥ A Bh)ée, AR b &%
%, B35/65mB4A5/55K LR LEARRTRRAYABE, 73
0.67 & B4k X Wy 4k = 4. 3

m.p.(TC): 126-128°C

10.3. 2-(F A RRA)2-ARTE 4-{6-[3-(Z A F H)ERK]-3-d% K }-1-%
SRR :
WA LAY (TR LT ARG T &, RETIR 1027726
0.66 %.(1.51 mmol)# 2-(Z f3)-2-EAR T 4-{6-[B-(Z R FH)XL]-3-
kA X 1-RERBRE, F 3 £4(6.02 mmol) FE MW R K HER
CM), ERBEEELE, A%/ 4B _RF R THRSBEBE,
mER-FAREE, F3 0505 ERAHEXG 9.

LC-MS: M+H = 424

m.p.('C): 151-153C

'H NMR(DMSO)5(ppm): 2.60(d, 3H); 3.55(m, 4H); 3.75(m, 4H);
4.45(s, 2H); 7.40(d, 1H); 7.80(m, 3H); 8.10(d, 1H); 8.35(m, 2H).

523640 11(462-% 103)
2-(F AR 2 BN DA 4-G-U-[(ER TR RAIRRE) 2052 £)-1,4-
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SRR ER-1-5 8RB

% o
NN o NHeH,

Lng

CF,0

111 1,1-= F 2 3k 4-(5~38-2-ub7% 2 )-1,4- = § 20 3R - 1-3 AR G

AREERIIA 103 4G mmo)l,I-—FRZE 14- =R LKER
-1-F BB, 1.19 %,(5 mmol)2,5- =B Koz i &3 A 0.90 2H —F A,

- (DMSO)* &5 0.7 %,(5 mmol) B3R B 47 . 4 R4 £ 150C T Audk 22 Jont,

R¥EEBREGHAEEER, FHABRB/LRLEY. BAWNERA
KR ERGEHEFAARRBRATR. BRERFGER, FH TR
RAMBLAREELL, A 995 05K FRRTRGRSHE
B.. |

133 1.63 £LHHB XN 2, FARAR—F SR TAATFTE
TR,

11.2. 1-(5-38-2-mbo )-1,4- = KPR R

# 6 EARMALNFAFERONMAINE 12 E4 Ve 4 &
FTEFHFTE 11.1. 75528 1.63 %(4.4 mmol)1,1-—F R T X 4-(5-
B2k K )14- — RAKER-1-KBREBERT. ¥RERSHAE 70
TTHEF3I NN, .

#RECVEITE, RERARE. RARLE RS, /#3132 &
& & B4k,

FahERAE 10 EA—KRKTFRY, FEiERAN 28%HAERER
BB AE pH fi=14, BI3HERBEHEALEDKANAR, FHE
e R JE TR .

53 096 LmHBRGFH, FARA#—FELEATAATTH
FE,
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11.3. 2-(FRARA)2-ARTE 4-(5-f -2z ) 1,4- = f R K E-1-
IR PR B

B kBB IS (T 1L.2)}F AR 8 Fikit4T. 23 F 0.95 &%,
(3.70 mmol)H 3K 11.2 ¥ 73] 85 1-(5-2-2-Z R )-14-— KA HFER, =
0.94 %,(3.70 mmol) 4] 2 FH 2.2. ¥ 41 & 85 2-(FRAARX)2-ER A
4-FERERERE, ARKRLEEHESE, A30/T0HLRUBERKT
RRAMII, TG 95/5 R T f THROYRMLE, 248
—RARSER, 53097 ARG ERAHEXH Y.

11.4. 2-(F R RE)2-FERTE 4-G-U-[(Z= R TFTR)AE]RE)- 2R
%)'194':‘5‘17%%&%-1*&&%

% Pyrex REEPIANEFE 35 24 FXA 08 S LEYY
0.12 %,(0.3 mmol)F 3 11.3 J H &89 2-(F A RAXL)-2-AR T X 4-(5-3--
2-mboe 2 )-1,4- = £, R 3R R Ie-1-F B B, 0.25 55, (1.2 mmol)4-(= . F &)
EEMBA 09 £(1.8 mmol)EBAKEEZCM). REMMA 0.07 %,
(0.06 mmol)wy (Z X A Bb)4m, BB B E 5, ¥ L AR BA T £ 150
CF 4415 54, '

BRABELIFLEMERKAN, FRERBERSE. FdkfF
B A B G, A30/70/58CBRTE. ROBEAT
B 0 iRAH L.

R-pRABERE, 720078 £, EBAH X >4,

LC-MS: M+H= 452

m.p.(C): 191-193°C

'H NMR(DMSO)(ppm): 1.70-2.00(m, 2H); 2.55(d, 3H); 3.25-
3.40(m, 2H); 3.40-3.90(m, 6H); 4.35(d, 2H); 6.75(d, 1H); 7.35(d,
2H); 7.70(% d, 2H+NH); 7.80(dd, 1H); 8.45(d, 1H).

PAT6& 1 A T BB AL PeG— AW F LM T HERHY,

ik BAE” B, B ATHBANHLsdH, 7 “HCP
ATEBREBXGEW. ERT, OMe AT FTRAE,

Z “m.p(C)& M+H” #, mp.(C)RALSHABKBERTHE
&, M+H £ i i LC-MS(%& A8 &,#%- R #)R X H#H AR FH R TFHGL
LR ERAAGLSHH R ET]).
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(1)

h5 4 B3, |m. p.(°C)
R " Re # | & mm
1. ©/ 1 CH,CONHCHs; | 4% |111-112
2. @f 1 CH,CONHCH; | 4% |121-122
cl
)
3. \O/ 1 CH,CONHCH; | #%& | 115-116
4, /©/ 1 | CHjCONHCHy | 4% |154-155
cl
5, @ 1 CH;CONHCHs | #% |132-133
F .
F , -
6. ©/ 1 | CHiCONHCH; | g |132-133
1, /©/ 1 CH,CONHCH; | #& |127-128
F ’
8. /©/ 1 CH,CONHCHs | 4% | 151-152
NG
9. C( 1 CH,CONHCH; | #% |102-103
H.C
10. O/ 1 CHoCONHCH; | 4z |102-103
11. ‘ /©/ 1 CH,CONHCH; | 4% | 119-120
H,C
12. C( 1 CH2CONHCH3 A& | 119-120
OMe
MeO
13, ©/ 1 CH,CONHCH; | #% | 86-87
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e R #H 3, | mp.(°C)
: n Rz - & | R M
14. O/ 1 CH,CONHCHs | #& |121-122
~ MeO
. :
15, 1 CH,CONHCH3 B | 189-190
F
16. (I 1 CH,CONHCH 113-114
P 0" CF, 2 2 | &
17. C( 1 CH,CONHCHs | #% | 91-93
CF,
18. Fa°\©/ 1 CH,CONHCH3 A& 1 124-125
19. 1 CH,CONH; A | M¥H=332
20. D/ 1 CH,CONHCHs | A& |171-172
F.C |
21. (>‘/cu 1 CH,COMHCHs | 4% |110-111
3 .
CH,
22. J@f 1 CH,CONHCH, | 4% |125-126
H,C CH,
HC
23, \©\/ 1 CH,CONHCH; | #& |121-122
CH,
24, HC/Q/ 1 CH,CONHCH; | #& |121-122
3
CH,
25, ca/©/ 1 CH,CONHCH; | % |108-109
Ci
26. F/Q/ 1 CH,CONHCHs | &% |123-124
cl
27. m/@/ 1 CH,CONHCHs | &% | 148-149
CF,
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wooW B EE27/361T

% % R R &;’y‘ m. p. (oc)
' 2 # | X M
cl
28, U CH,CONHCHj B | 165-~166
OMe
29, CH,CONHCH; A& {117-~118
30. CH,CONHCH; | HC1 | 172-174
31. C( O CH,CONHCH; | HC1 | 103-104
19)
32. @ 0 CH,CONHCH; | HC1 | 199-200
33. CH,CONHCH3 | g% | 193-194
34, CH,CONHCH3 | %% |180-181
cl
35. CH2CONHCH; B |175-176
F .
36. CH2CONHCH3 & | 197-198
O,N
37. Fsc CH2CONHCH3; A | 129-130
38. CH,CONHCHj3 & | 207-208
F,C
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%5 B3R |m. p.(°C)
7 Fa R | X M
e C
40, O CH,CONHCHs | #& |202-203
H.C
CH,
41. MeO CH,CONHCHs; | #% |157-158
42. Hsc\/o CH,CONHCH3 & | 139-140
43, CH,CONHCH; | #% |215-216 |
HC O |
44. CH,CONHCH; | &% | 187-189
O H,CONH 193-195
45. ?sco CHz 2 B
oPYs 09-200 |
46. O CH,CONHCH; | HCl {199-200
o9
47, O CH,CONHCH3 & | 181-182
cl
e
48, MeO O CH,CONHCHs | 4% | 164-165
49; F CH,CONHCH3 5% | 183-184
MeO
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1 29/36 11

% BB | mp-(°C)
’% Ry m . Rz 3 K M
50. 1 CH2CONHCH3 & | 180-181
51, 1 CH,CONHCH3 5% | M+E=414
52, 1 CH,CONHCH3 & | 132-133
53. 1 CH,CONHCH3 B 196
54, 1 CH,CONHCHs | &% |227-228
55. 1 CHCONHCH3 & | 188-189
56. % O 1 CH,CONHCH;3 & | 187-189
H,C |
57. OG O 1 CH,CONHCH3 B | 194-195
58. | \N 1 CH,CONHCH; | #% |117-118
S
S
58, & P 1 CH,CONHCH; % | 164-165
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o 530/361

%5 R A | m. p.(°c)
* " Rz # | X M
60. Ng CH,CONHCHs | 4% |138~140
61. | 1 CH,CONHCH,CH, F23 159-161
He™ NP CH,CONACH,-
62. 3 2 2 A | 141-143
N
H N
63. 3P 1 CH,CONHCH; | #& |127-129
H,C
S
64. » 1 CH,CONHCH3 | A% |163-165
Br” - "N
N
65. /\/(j 1 CH,CONHCH3 A& | 131-132
H,C N
X
66. B | 1 CH,CONHCH3 | &% 87-89
H,C N
67. [Nj/ . CH,CONHCH;3; A% | 152-154
68. N CH,CONHCH,CH; | A% | 131-133
69. ' Ny CH,CONHCH; B | 200-204
1 T, CONTCH,— ~
70. HC AN ek | # |187-189
71. F.C Ny ) CH,CONHCH3 B | 170-172
72. LN CH,CONHCH,CH3 B | 146-148
RN
73. d 1 CH,CONHCHs | #% | 191-192
MeO
74. S S 1 CH,CONHCHs | #& |128-129
2N
| s
75. ' A 1 CH,CONHCH3 A | 203-206
cl
6. l Ny 1 CH,CONHCHj; A | 158-160
F.C P
7. ? 1 CHoCONH, # | 186-188
78. 1 CH,CONH> . | 228-230
79. l Ny 1 CH,CONHCH3 % | 206-209
80. Z 1 CH,CONHCH,CHs | &% | 210-212
81. fo 1 ChagR g™ | s | 298-200
82. : 1 CH{CH3) CONHCH3 @ 198-200
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2 A |- p-(°C)
IN\
83. 7 CH,CONHCHs | 4% | 188-290
CF,0
| ’N\
84. # CH,CONHCH; | &% | 185-187
cl
85. N = CH,CONHCH; BB | 146-150
F,C Z
86. CH2CONH; b’& 155~157
N'N\ .
87. F,C \~ CH,CONHCH; | %% |151-153
D' -
88. Ci N CH,CONHCH; | 4% |198-202
~ ,
89. @()\ CH2CONHCH;3 B, 154-158
N
9. 7 CH,CONH, | % | 208-210
i j\,\ .
g1. N CH,CONHCH3 | #% | 190-191
92. a CH,CONH; B | 188-190
93. @i;i\ CH,CONHCH: | 4% | 166-168
94, CHO /N CH,CONHCH; | #% |181-183
3
95. NS CH,CONH; B | 218-220
96. o1’ ~F CH,CONHCH; | &% | 188-190
N '
97. P CH,CONHCH3 | &% | 156-158
Br
‘N\
98. & CH,CONHCHs | z% |204-206
ct ‘
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o 532/36

%5 R, Ry %”X m;i“" SJ,CH)
® -
99. FsC # CH,CONHCHs | #% |174-176
N\
100. L CH,CONHCH; A& | 109-111
OMe
iN\
101.] CHO Z CHCONHCHs | 4% | 124-126
(Y
102. @/(/' CH,CONHCH; | g% |(155-157
CH,0
lN\
103. 7 CH,CONHCHs | & |191-193
CF,0 | |
lN\
104. & CH,CONHCHs | 4% | M+H=437
F.C
®
105. & CH,CONHCH; | &% |167-170
ci cl
-8
106. @J?‘N/}‘ CH,CONHCH,CH; | 4% | 124-126

A KA R4S d AT 35 T KB v PR E 12T B FAAH(RE by B8

BRI AL K B 6 7 R OR

F7 40 647 BT B A S BE LRI F vA 42 A FAAH 49 anandamide
[TEE R 1°H) W KB F B (T BE1HDG R Z 5 XA AiE®)., (Life

Sciences(1

995), 56,

1999-2005 and Journal of Pharmacolegy and

Experimental Therapeutics(1997), 283, 729-734), &b, 234 (&
R FHAE-80C T A4k, 8T A Polytron ¥ H e R s i 41 &- 4
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A4 150 mM NaCl # 1 mM Z —f&v9 ZE & 10 mM Tris-HC1 £ # #)
PH L )T WB A %, REAL T0u 44 RMBARY F 2k aEG(
FALIE)GE AR T RATHBRRL . T RR G F R KB
% , anandamide [Z B & 1°HJ(WE M % 1520 Ci/ mmol) A %
anandamide #% & %) 10 pM, FH4R A A ABE 47 (FARE 400 pg &K%
i sr)., F25C15 540, Bidima 140 pL K47/ F 85 Q1M K BT
BE. ¥ashitd 10 54r. KRB A 3500 g FH L1554, ARK
R 2 A T8 B [1-H] 8 K AR F 24 5 (30 pL)m 3T 4.
LEEXAEHT, REAQH XS HERLLSHER 0.001 = 1pM Z
] & TCso 1 (37 #) 50% FAAH 3% %] 85 75 K65 3R ).
ATFTHEZAETHER—EEBRAEAGHESHE ICs M.

%2
a4 ICsp
%5
34 0.020 pM
37 0.190 pM
43 0.044 pM
44 0.007 pM
76 0.290 pM
83 0.012 pM

Wb T LR AR 9 65404 B B FAAH #)37 #] 7% b,

EIh Bk RB b st AR A 64K 1 T H A AR

g3k, 3E 25 2] 30 £ 5544 OF1 s S BB A (G.p.)2F PBQ(FEAE
X8, 2mg/ ke, ESH S%TEEX 0L.9%RAAERT), FEBEHRY
¥, EE4HE 55 15 248 u W A -F 39 md Rk 30 K. A4T PBQ
Z BT 60 4P K 120 547, PAZEnbiR 80 ) 0.5% &IF RN X v RS
FRBAAY . EREHT, BARGALREHRE S & PBQ jl&
Bk K 353 70%, AEFLEHALR 30 E /TN,

TEHE 3 BFTEREALAH LB H T A RDNLE
.
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%3

.24 B AF K& 8 (%)
%5
37 -57(a)
44 -53(a)
76 -47(a)

(a)1 mg/kg p.o. , 2 B

%% FAAH(Chemistry and Physics of Lipids, (2000), 108, 107-121)
THRABEN AR ESTE S 2R R R B4l N-R AW B L
(anandamide). N-iZHBL 558, N-B Bt X THE., Btk 2-24
WA YRR, XEMEHBIFNRZESARERELZELHK
KAMEER LR BEFEHR.

AE RSB TR ZGREFR I M E R RESHRGAR
2. EXFTEHEMTARATRERETETTRARBREES /|
R B FAAH R =T e RBIHRE. Tu&&é‘]ﬁ, Bld=, T
& &R AR RIE

KA, HANBRENGEHENEEER (BEH, HEHEER
CHEAZRERBRARTAGBR; GEAERRRAXHERRE
HAB : AFX, ERBHXTE, FXTE, HEX AKX, £F
%, Crohn's 7%, S#MMmEEE; SHIBHERMER; BE; Reb;
B, AEARSFEERFHIS; #RER, LAZRREFFAR
RABERE; HERFRHARFRE D LI, dyskinaesia, KR
B, BERLE, Bl AR MiTH, Tourette's 245, A HXHw
MiETERIARBGER, HWEER, HAFT; SHERRENE
% b & 5% © Parkinson’s 5%, Alzheimer's %, - F M %K, huntington’s
#H, RIESKXBER bl RAfTHIMAXORL;, BM;
BERER, QHBRREL;, VT ER, LARGREE, SERAE
R, sHpkEk, SEHEE, SHAHFEE; Bhh; BE . RH
ERHE, UkRBAKBE, WFRE, XABBEHEELE, HE
B, BAMZEmRE, HBEMmiE, RELZBAGKRE, EX8R
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%, REM@RE, TEEE, ERVBREBEE, hERTER
B, WBRLERE, BRRINE, RETESRE, SHNBERE, A
R, EREETE, WEHR), REZARF, KN AR EER ©
S EkE, BRI, BHALERK, Sjogrer's AR, BRAELF X,
FEMNABERY X, Behcet's 5, Bl § F SRR oiE, $XBBHELL,
MEEMREREAL, THHETH, BHIF, TARBREZGERR;
BAREMER THRBEEHE, SHERXRXLEER, B4
BE;, FAER. pESmE4ELs AIDS, BEL; MR, &
RRLXFER  XPX, ENBHEXTFT R, XL, HF#HE, AN,
BRE X, Crohn's 5%, WHMMHEALAE; FRAME; BRELE I BRG
S EE, FAR;, HER T REBYER, XATEE, 9%, %
v, BHRIRER, FRELBHMEE, WRM; FHER . THHE
bR, MY RERRF, Kh, BE; RAZFBREE.

ABk. BFETEZHRMARE. REDRENIHE NGB R
EANGRAMWANERATAREERENEHFHABMRT ALY
R % 653 4. - .

AL EIHELRGY, ﬁ@%‘\(l)é‘l%‘*% ﬁni\(l)*ﬂ:«A%é'J "
%%T&ﬂ%&hﬁﬁ\aﬁ$A%a£mm%.Q&Q%THT%‘
., BHAET LEGRE.

BRALZANZ —AF &, FEATFREHELGH, XoHEH
FHBYSVEY —FEBEALANLESY. XEHDHBESHWEH A R
AEHERAEAGLESY, RATERES NS FTEHEL N B R
., XKD RENIY, FERB—RZIHAFAZTETHREH.

ﬁiﬁFﬂT&W%m%ﬁ#ﬁﬁ%ﬁ%?ﬁ&M$%ﬁ&*A
RO F AR F vl

ERFaRk. EF. KT. MARA. #EA. XH. BF. #HA.
BA. ER R, BHERAMLHENGRRANEHBEELHT, £F
KROYFH ZBRL, RESEGEMRE, KRSGEHEMNLHIAKEY,
TAREHRESABRBAGRS PG ELELER XTHHRALT,
RATFRGREFT LEEFRER.

AENELLBERXNCIEIRGB bR A, RRERERK
. BEK. TEMN., ABBRFPORERIZFRER, FF. #1. &FTAH.
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BAXEANLELX, ATEALIAALEHEX, L F. LARX
BHRALBBARAHRAELEHBX. S TEHFREA, HEBALNA
HALHTARTFRLFAN. & FRkA,

BARGIGFX, AENBRORBERL NGO WG L1525

HBRTALETEHHAL:
BREAZPHSD 50.0 mg
HEREE 223.75 mg
REBRTEAGRES 6.0 mg
RS 15.0 mg
BARTRAS X 2.25 mg
BN BR4E 3.0 mg

. KHREEHANE, ARERBRESCHABXET AR EERS
# 0.01 2 20 £ LA KRS
EREARGAPTTERSIBRKGNEZRLEY, AXHGHE
L OHEERLAA. &Wfﬁ,ﬁf&¢§%ﬁﬁiiéﬁi&ﬂu
BHGEX, PHEAEFNEEFPHELRALY. - -
BRH—AFE, REAPEFBRART W LIRAGREINT X, &
B THEMNERERALAGLEY . A HEHFTEINWRG R
#. RS HERHERESD.
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