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1. TFTX#4& IAPP 4B XA THABIXAETHALEHN S
ATEMMEIETRHERL INPPE XN ERHTQRARNERGEY
RENRTBY XWEE [APP A X ERBFERGQARNGEH TR
A :

R?
(l\1)n TM
R8
(A, (CH)y _R™
(CH)p
(N)m
B, CHI (R

R12
AY (A,

R1O R11

EF A AL A VAN BRI C-Coiri. 0. S R-NiI-;
m A 1;
HAD FTFHEARIG A KRR IRA 0K 1;
1. pFeqy 1; =
R R RV R, RV R RPF R B IWAAR C - Coty AER L
=X P

2. #4| IAPP AR ATHABIATHARALAFNEA T
EARTERFHERE INPPH AR ROARNERAEHREL
AMEF R Y RirHE IAPP A AN EWHEQRRGEHTFHERA, £
¥ AT LS4k A

1,2, 3, 4-w9 & &k,

3-[2-(1, 2, 3, 4~ 75 R) 1 -1-A AR

3-12-(6, T-=FRHKX-1,2,3, 4, " WEAEHK) | -1-AHK

3-12-(6-FRHE-1, 2, 3, 4-W R Foeok i) 1 -1- R 5
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-[2-(6, T-=F &A1, 2, 3, 4- WAk R) 1 -1-T s

—[2-(6-F&EHE-1,2,3, 4w Fbok i) ] -1-T At ek

-[2-(1, 2, 3, 4w K FAEhE) 1 -1- A XA B

—[2-(6-F&aHK-1,2, 3, - WA AEHE) | -1-AHB

-[2-(8-F A K-1,2, 3, 4-wwEFEHE) 1 - 1-F AR

, 2,3, 4-v9 R -8—F ok A AL
[2-(6-=—FXRHK-1,2,3, - WRAEHHE) | -1-AHE

[2-(6-]—1, 2, 3, - WA Fdak i) | -1-R#8k

4-[2-(1, 2, 3, 4-W A Fok ) | -1-T 5Bk

1,2, 3, 4-v9 & -5—F-Eokah B

1,2,3, 4-ww a5k

3-[2-(3-& K1, 2, 3, 4- W S 749k L) | -1-F 58

4-[2-(1,2, 3, -9 K FHEh i) 1 -1-THBR

3-[7-F&A-2-(1,2,3, - E ok L) ] mA R

3-[6-FHRA-2-(1,2,3,4-wE ook k) ] A BB

3-[8-FAIK-2-(1, 2, 3, 4- WA K) | AR

3-[2-C-FREEK-L, 2,3, 4-9E&FE%E) ] AARK

3-[6-FEE-2-(1,2,3, 4- W& FEok )] AAMR

3-[T-FE&RKE-2-(1,2, 3, &~ WE ek ) ] A A BRE

N-BEBLIE TBR A -6-FRHA-1, 2, 3, 4-9 &Sk

6-F AHK-1, 2, 3, 4-wW A FEk

N-zE R A1, 2, 3, - & 5%

N-T&-1, 2, 3, 4~ & J-4sk

N-F| &1, 2, 3, 4-v9 S F4uk

N-AXE-6-FHIHK-1, 2, 3, 4-09 & A4k

6-F AK-1,2, 3, 4-9 EfpEok

T-F¥ &K1, 2, 3, 4~ & 459k

6, T-—FHHA-1,2,3 I-wWEFook

1,2, 3, 4-9 §FF S

1,2, 3, 4-v9 & JFdok-T-H

(1, 2, 3, 4-w9 fF"Eo-1-X) B

7-(2,2, 2-= .8 A) -1, 2, 3, 4-v9 § Fwdonbk

T-TB A1, 2, 3, 4-W S Fduk

3

4
4
3
3
3
1
3
3
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1,2, 3, 4- 9 S HEHh-T-FE

1,2, 3, 4-w9 S5 Eohh-T- T BLi

T-#2 K F -1, 2, 3, 4-w9 R 5ok

T-FR-1,2, 3, 4-W9 & Fo sk

T-#%-1,2, 3, 4-W & 5ok

T- (P i) 8X-1, 2, 3, 4-09 & 40

T-(Famdik) RA T A1, 2, 3, -9 S 7480k

T-F3-1, 2, 3, 4~ Kok

1,2, 3, 4-09 |- T-H K

T-Z ), FH-1, 2,3, 4-w & 5ok

T-¥aiik-1, 2, 3, 4-W S 60k,

3. BRAZRIKX2EER, ¥ AES IAPP A X MRS
ABHEETHREY.

4, BABRKIX2GER, ATH4 [APP RA LT .

5. BAEBRIXN2GER, ATIFFATAESL IAPP A L 4T Ht
O,

6. RARKIKX2GERA, ATEAFERLE [APP H X t9iTdh
HEGRRGER.

T. BAZRIR2HER, ATRY S IAPPA XY IRHELS
AR,

8. RABRIKX2HEA, AVHENKRETBERK.
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4 IAPP b XA THABRATHA LS5 A

R 35 U.S.C. 119 () &&, AYHERTFTHHHARLEEN £
Eiser Pigeghei: L —4e¥E5 58 60/135, 545, F 1999 5 S
A2 BRE; F—He¥E52 60/143,123, F 1999 % 7 A 9 B3
R, A/ FHGLELINARIAKLE . AV HFEFH A A 1999 F 10
A 26 BARGEBRTF 5,972,328, mE AL LI ARL B AMEE,

KAHEE

KN EUERRFEAAEIHOHEANRE. TR —
ML, ERB—ETRRERAN @R femRNEGRARY, £
HEFHXRARAX. ERALBEARR, ERAHARREZTGREAY
HEALERNHBERKIE, QECMTARZEH Blor £i) $ 6,
FHEESERIBAT EABFEG ISR A HIEHD <4147 ).
CMERA 3R 6B A IEFe 2 F 49 X3 KATH A R 50,

RBEHTHRAEABRLTSARAR. 48, %A/
B BIWNROFTHNISTETE - BETLEGERHEHS. RR
MEAEEBRLTURLRARBRHPALENGTOGER LEIE. B,
HEEHRARIERAR. FHHKRBE K. Creutzfeldt-Jakob & &
FHREAAEATRERAZZATEAAAREEHZT OB XTG4
FHETFEE FRA AScr X PrP-27). XM, MREERKFKA—F
— AP 2 T MR R R ER R M (congophilic) aF . R X8
RAAGRAGELE, TAZIEREAINRZTGHORE. AR
b, BRAOETRPEZTARIPRATLAY. LEhkRblad V&
FoRAF FHEAEGEEAR. KPLRENGHLERKPRERL
MRERRGBEEANKIER IR EONRERE., AH X %R
EP, FRAGEHETROREZTOLEXHHET AR,

Enfk B 3 K (IAPP) B B AR H 4%, IHHRI LR
EIIMBRAEFGHERRT, BRARY., —LIXLEIHHEEGAR
BOTR, BAEMTRAEARIERER Y RFRITRYG 408 57 K
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I3 % .
A BHE

AERRBTTATHTRDHEERG T ALY KLARE
MAFTRATHY. ABALZHA B TEHEEGRARE F &
BoW, AFTHEFHRDEREORBRY AN EHR LTS K
(IAPP)R XM AR E Y —EB-WRALEHARDHEZ GRS, ALY
ZEOELEANARAERERH. S2X 0L RDHZAORBYH L
IAPP AXHRMHEEZORRIYHEFTES Y. Ak, KAEXWALY
FZE TR TEALABRHGRDHE QARG REN i Rm ¥
Wi TH.

E—AEEFTEY, RETEMMYHHRDHEEGRR. #1)
AL IAPP H A ERHEQRENTE, AVTLLEANAKERSY
WES IAPPHHEHRAETHERL, AW H LS IAPPA,AHR
BHEGRLR, IHGUEDOETEBIXSD XL TH R, &
X 3k

(R'NR?),
R3 RS
|
Wy (Al (Cl—(Cls—(Y),
Lok

AP CAZ%, NA&K, 1. n. oo pAegiib 0K 1; n2 0-3
R VRAXREAELZpHAME FHAE; YRAAZ HAM
BTORAA, RFPRBIMIE. i, AAFpDHANE FOLARA,
AFH R o R®°EEMAdied £ — & & kBRI 8 £ L35
FHEI-TARTHERK RRA. 84, sihAXEL R R #F
MIBAAARE;, BAZLAKRC -Chk.
kLM eds 3-3-BE-1-AE)RA-1-B#B; 2-
KA -5-8 % X B (2-amino-5-phosphovaleric acid); 4-%( 4 -1-
(3" -skwk)-1,2,3,6-wHue; FOARABE, 0-F8-L-#
R, SRR ZE; -RA-2-FBA-1-mHK; 8-F ALK -5-h ok sk

6
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B, fo S-—WEAARA-1-0H%, ARE 10- 14 PREGLLY,
Fore MO THAR., RRXHE.
ER—AZE#RFEF, RBETEA R THHNEHHEEORE. H
MNRALE INPP AN EHHEARRBRY 73, L+ 225K K%
FAEW IAPP 51 4L 4 M 3 LT3 B B K 3k, w49 %) PT £ )5 TAPP
HEARBHEGRR., GO P EIETRBX AW

R7
R
\\ﬁ km R"
n \q /
(|CH)p
3 (N)m\ 6
(A%, (CH), (A%)
o~ N2
R . ‘5 R
A%  (Ad,
R10 RH

Ed AL AN A AN EIRABER. 0. SK-NI— oA n(x
THEABRIGARA)BRIRAOX L lopF gLl Ah 0. 1K 2
R, R R, R R'. R R®., # RUBIAEA. A, KxKA.
R ARFA, FAEAAAG RER B4 R F R THAKRRKARR
KEOARRHF, E—AEREFTEY, OFTITAZHREF.

kTS HaIE]1,2,3, 498 F Sk AREB1-9+
i a.

EA—R#EFEY, AXABIREERL IAPP AL RWHE
ARABRGIMMPEBERDHEEOREY X, BF 0L MEARK
AR IAPPIHANSHRLTH AR BRRE, A&k S IAPP
AXWEBHE G AR,

AEPAEAAHRAETHRAZENHE IAPP H LB RBDHE
RPN REAAN KA. GEGLERBOF R, £ KT,
ETFT. 8. BHRAPEBEAEH. BHALEGHTAETHERE K-

7
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2,

AXPEARBTRATATROHERG B D ASW. HFrdha
SWaL AN E INPP ALY ERFEGRRGEHALY
HEREWE T H R K,

R e

WHE 1-14 BEGZAAA BT HAYLE DG FHHEAFTE

#.
4RSS

Wit TFTHEEZLREATHEERKKA.

‘KRG a5 IAPP ARG EBHEE, LeHELR
FTRALY IAPP REGHEGR-HRIXBHEG. “WH~ BHH
FORROIEMIERB L IAPPAXGENHETOE R R %
T, WHARZCEAZRHFERAANMKTGE TAPP A L6558
HEQR—F AR, PR BREHEARTHEHBHETIRGARTH
5 IAPP AR ZanR. denEanBgirs T
RKERAMR. RFEHMATAFAGEFTAKRBEY, #ledd i
EMEBEAREL R RGELERAHTH.

AXREFHEHHENSTHAR. RALELERKXALEHA,
Plidthi. RELEE KRG MEFE W) %M
BFRTETFHREL. SHS0DARETAESDH, KikdyTH M
#AAL. Lo, FlAXTHRAEHAGERE, AR
¥, Bomi.

AZXRPEHFLSWTRAETHERAEATHERD. ALHAGYG “TH
AEK OS5 HEERAT AT FARAAREETHRN
HATARITAEEMN., 28R, k. RAMNPRALAN. FENp
RAERFMNF. THRABKRGEHRE A7 ALK (0.15 M NaCl).
S TFAHEATERANRIBAN, RT AL RS EFTHESHMERL, BR
FRALETHHAEAGBL MW THORA. ETUAARLAALEGH T
BAAEERAESY.

AXHAH “BETFAA” RBALEZ pHF R EFAAA. &
ROMETFLAAOCHERBRE. ABR. S8R KK RAZRR
M, owe K BRA. BRAR. ERAR. FPAKBRRILETRT

8
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R, BETAAY “FRFRAY QEADLTFERY, Hlis
BEGEHe THHUY. AW TFHDOEFEOEMCTERDH
FHREGEDETFHY. FAFFEFEOL DL TEHDZ LK
L4t (5 N4H 4 Silverman, R. B. The Organic Chemistry of drug
Design and Drug Action, Academic Press, Inc.: San Diego, CA,
1992, pp.19-23). H AL WA EFAH R B RARE.

KiE A" akfaPmiiAn, aEA4EL. $45E K
ok (BaRAERE). RARKRGIRREA, PREARARGRL. A4k
R KETEY, BRI BRAELFTREFEF IOXRY T 3045
RF (Bldoxf TAMAZ C—Co, HTELHR CCo), EHBEFTEE
ERH20RS T220408RT. A, KRATELREH T LA 4-
I0AAERT, RHELAF S 6RTAHERT.

soh, RBERABROE “ARROERL”, LK “RAGRL",
BRHREARZBABRBERG - AASABRLEARREAKELAY
RA, EHORRATOHSI PR E. BA. RAZELAL F45
ARA, RAAZLAAE. FEEAZARL BEE. RAZA K
AAER, REABA RAAZEA. RAA. 5. Besi
( phosphonato) . &k # & X (Phosphinato). fl&. KA (LA
A4, ZRARE. FERE —FARA FEAFARR). &
ARE(GHEREAREAA. FRABARA. EATFoAMEBEL). K
A, BRE. REA. RAL. FRA AREBRE. ABRE. SR,
famik, AR, AL A 7L RE. BERA. 2xi X
FTHREAFFHEAD. AABRBRARESHER, PRESOELBEHE
EHIBRARGFRS A F TRARBRAR. ZREE T A4 4o b3 B AR
K. “FRE ZRFEABRKRGELE B XL PREER)).

AL, K& “FEX 0¥ 5-AP 6-LFAAA, LPT6
0-4ARRT, Pl wbok, =kvh. K9, skek, Eed e
ek owged . bl b, bR, RERERE. FALOH TN
SF AR kR, R EAF. EXREMFRAALRTOFL
CTAIRA “FHRIK" . “RFRE R EFHRAEH . FHRTU
E—AREAKAEE LR EARGRRERK, Hlo#nt. &

9
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HAKKRE. FAZLAEAA RAXBZLAEEA. FRABAR
ﬁ:&é‘é AEA. RAEAZE XX BALEL KA
BaEn. MmEsA. kspmEst. A ARA (A RL.
RAREA FRAEAX —FAREA . PEAFLAEL) . ARRA (&
REAREARA, FEAZARE RATHARKEL). B 2R
RE RKRE FRA RRZRE. AR, SRE. 8%
REBRA. AR ZRTEA. RA. BRA. XA AFAKR
RFHRERABRNK, FERETUL S KRG ERR SR A XH T
A% H (Flhow £ K).

RiE “BHRX" fo “BX” O RBREALR, LARKAR
R7EE5 ERXREEM, RREINESAEY — AR =42,

RIFAKBEHAERRTHKD, “KERE” ZREHIALGR
X, PREAFESEHFTAE1I-104. ERBE1-6ABETF. B
H, “KREEHR & “KEAKRL BAFEMEAEK. HENRELK
wb k.

K& R RA” X “ZHRRAA” 643-1T - 10-THKEH. F4
W 4-74-T-LE, FEFERELS 1-4AMERTF. 2xiaiensd
Y. WAk wh., B AL (thiolane). %", vk, *Hok., A K.
MBS o RERT M., RABE. REANES. 2RTRE—
REAFALE L EATEGRAKARRK, Pl m i, 24,
EERE. FRABAAE RAEZEAEL FaABLEL.
B, RRABE RAaABA AABA EAAZE. mait.
B, BEEA. AFERELA A RA(eEREARLA =K
A, FRAA. —FREA PEAFEAAR). ARX (LER
ERAAA, FEABEARE. AAPBAAKL). KA ZREA. %
A, A FRA RAREEKE. REBRE. AR, 88t &
BLRA. A, ZHRFTHA RX. BRA. £xA AFHALTH
A B

A& “SHA” R ‘EHAA CQEBAARE ZAKHBHRE

TR, k. FEAP/RAER), EFTABARESAERT
RBAFRLTERY, HlwiXLxl “HBEK” . 2HERERT
HEMIMARA B K. SHRGHEANRET AR o LR HRAL

Y
A

W%‘&\\%%ﬂ

%%3‘%%‘3@
Wﬁ‘%%%—?

10
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B, Pl &, A RAZEEE. FAZAAL RELAE
RAaA FEABAEL. AB&E. RAZE REaAzX &4z
A RBEAEA RAL BEE. BEBESEE. AmeA. UL
RA(BERERE, —rARA. FARE. —FAEEA PEA
FHEAERL) . BARE (GERAZARE. FABARR A TH
EAlix). A, PRA. A RALA FHAA. BERERE.
RERE., RRE. ASBA. SsEA. A ZATA KA.
SA. A RFARLTHEAARA.

RiE“ERT” QEBRTREXNEIIIGETAEGRT. ik#)
2RTRE. A, AiE.

AXHAKE “FE8E 03X Ar-COHLES Y, LF Ar 23
KL% E), B-COHAFEEAR A,

BEiidl, FEXLALeHEH e X HhERT. AE
LM, BRAEZARKA, FUhTEHGRSHRA T LS FHA (B
AN FAARPESREFAR)CHEERLPRB R, @idip
ABBAPBIIRALFEHNOSGRBBURAR LB X K HFX
e FHR, b, EE L, BEBEXBREBETOI E-3 Z-/UTH T,

BEEHEFEY, AXAFTERALSDIWE. REFRLFBRETH
KO EQRR, AP ELA O ERHEORAREEREEZDH S
K(IAPP) E X EHHEORRY, Pl ARy —%B-HAEHH
KB EQRARY. KXV TR 0ELNMRERRTEH. ARXHE
5 INPP AXWZMBZRORABBGETHAY. B, ALHad
M ETRATEAABZIHAGRDHEEOREBOBES B ERE T

L—AEHRFSEY, BETEMTIFH LS IAPP A £ 6 4 4
AP rk, R TRLMENMKERAZLTH IAPP 4 iLoH
RETHRE. BRAE, AWHMESL APPA LG BEE QAR
TGSl TEBXASWRETHAE. BX 3

e

11
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(R'NR?),
l R3 RS
W) (A= (Clo(C)o™(Y),
R® R®

AP CEBZ, NAK, 1. m. oo pAFgEIEAIORL, n A 0-3
BEH WRARZALRpDHAMSE FHAA; YRAAHE pH AW
BFHAE; RPARBEIRAA. A AAR pH AR EFTHLAR,
AERPREECNMEABGETRA—RE R ARRKIRAG L LK
THRHI-TARTFHERE, RREA. 0%, HAREL, RLR. &K
I ARXRNE; BAZEARC - Chui.

B—AFkFEF, WHZEAH-COOH;, Y 4£ikH-CO0OH. -SOH. -
PO;H,. & -OP(0) (OH),; R4kt 4 H. Me XF X ®L, R 4Lk H H
Me &-SO0:H; R°4Ei& A H. F, X O0H; ¥ R PRECMNHEEGR—
AT AR ARG LR, Kikeg A s

—CH,
—CHZ
_CHZ /
—’CHZ
Me SO;Na

\__/

R RFRHLEAHRXF ALLAH CH CFRREA, MER
ATARZBRAKR KRR A4, XERFKREAFA R TR,

ikt TS Wete -3-2R-1-R"E) AL -1-mH8; 2-
RE-S-B8 A&, 4-FXE-1--#LR/H)-1,2,3,6-w &0,
FLERRFER;, O-BBR-L-Z88; ~RARKRZBK; 3-KRA-2-FHK-
1-AHER; 8-FARX-S-Edkskl;, f -Z—FRAX-1-A&HK, £
WHE 10- 14 PRAEGLESY, TN TH AR, BXE.

12
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EA—AZHRFEY, RY{TEAKTIFHF S IAPP A X G KH
HEambPeFk, L P22 ANMKERARXETH IAPP 4 4Lb
MAETHAE., BRE, A EE IAPP AXHERHE QR
R, BHGHASDOETEBANS AL THAE. &KX HE:

T
(A1)n T14
Ra
(A%)y (G _RY
iCH)p
(N
B, (CH), (A%,
RS \ ~Ri2
@AY, (A
R10 R11

Ed AL A A A AR A EIRARRE. 0. SR-NI- nfe n(st
FTHEABIGAXA)BIRAORL LopHqmikA 0. 1K 2
R R R, R, R, R%. R". R “BIWAA. i, KHrei,
ARARFA, FBEMES RAR (B4 R F R THRKRARXR
ROFAREIR., E—AEEFEF, RPCTITARZAET.
HKEGEFTHOWEAIEL 2,3, 498 F ek EREA L -9 PR
gL,
AERAZ—5@OERNTHEFEIRHIRAEHAE M. EAK
iy, TH4e LAk a7 e B 88 20034 i # T HX
BEEZHHEORBEOTHBAN DALMY TH AL P.
EAERAF P, ARAIBAKREREALHALEFTES DRI R A
KPR HHEGRR. KEAMOIELPRATHHTRGETLDY
., MR AEA. RER. BTF. 4. 8F. LE. ¥ .
PR KA REBARERN, TRACHF ERRAZEHFHAK P
ABHEQORRIABBENHBEORBROMNEFRLTH S T2 5
%ﬁ%Aﬁﬁm$i%mA%<¢ﬂ ﬁﬁ%ﬁﬁ%ﬁﬁ%A%%ﬁ
HETHEEF EARTHAFELCARGESEZGNE. 4

13
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T, WA, FRE. RRBANEHHHAKRT ERHT G
PR EaniRGiEImE. THY LA £ Z42
FHER. $lde, LHHSHNETHEAER, RETHALTHERGE
A ) K H =

EFHeTESHwa R, £F. B, FHH. LTF. %KA.
EERNLGXFGEREEN. HELLERE, TAMAFERLS
DORARPHRAV A TR . BABRLC TS EEFHGRELH
IR AN

THEAXRSHRAAHBEEKRAERS A . Hldo, THRAL
AERNESHERFHNERAERY. S THERBRKG Tk, FAA £
B+ 4 4,522,811; 5,374,548; #= 5,399,331. BEKTEEL—A4
AEANRAFRBEEZIN A ABRRIBEET (“aHS" )AFELR
#THDheqitiE (KFRLH 4 V.V. Ranade (1989) J. Clin.
Pharmacol. 29:685). fe@3K 46 Epl afErtBE R L B F (5 L4
o LowF A8 £ B % #| 5, 416, 016) ; H E # 3+ (Unezawa F A, (1988)
Biochem. Biophys. Res. Commun. 153:1038); 3u4k (P. G. Bloeman
% A. (1995) FEBS Lett. 357: 140; M. Owais ¥ A. (1995)
Antimicrob. Agents Chemother. 39:180); A @& HE G A LTIk
(Briscoe % A . (1995) Am. J. Physiol. 1233:134); gpl20
(Schreier % A. (1994) J. Biol. Chem. 269:9090); &A1 K.
Keinanen; M. L. Laukkanen (1994) FEBS Lett. 346:123; J.]J.
Killion; I.J. Fidler (1994) Immunomethods 4:273. fe4k ity 5
EAZEF, BRAXAL TS HERABRIBRAEK, £k LEF £
¥, BAKOIERGHRSY.

ATHRIRFRTHEREIIIGERERNETEY, TRER
MBI HEEFAHABREDERIFEETED XA
MH—RER. #lde, THREFNESDALE LB RO B REAXHE
FPAEBLEAEK. THAHZBNNOIEEAPESE L ER. BAKE
#oKeihaK CF LM URFMEMK (Strejan FA, (1984) J.
Neuroimmunol. 7:27).

AW ETAETHE. FF. B, EEEA. FHEA. R
Nz, 2 RAETE mEH, RERLZ8. LRSS, ALM

14
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THE. EFTAEAERERAEET, XN T4 A BB M LB L&
AHE K.
ETEHERAOEH AL HOEALERER(ETAM) XS K
AFEATERRWABEIHERIASBAGLEABLK. EHARE R
T, Ao ELAXILEN, FERABEAFRSRFTEHGA
K, RARNEPEELHTARARRBREY, FHELLMABERY ABILEST
WA oA AEERGTE. BREATALZEMNISBAK, £
FEAP K, TE. FAHFBleddh. BB, FPRARL-&
). LAEGRAY., b, TH AL ER QR oI55,
BEEHFHEIER (FTo¥K). pEIEALRBERANRGLE
EHAHHE., GAERADGERATEIEFHRLEMN PR AH NG o
paraben. R TA. X®B. i hét, ARARMFTELEN., EHFIHAR
T, 46 HRZXOSFENHodE, ALA. REBHoHEZHEHAL
AE, EHAGYHERRIMEATEATIAEAAS Y T EASRERRK
B RP o GBS R AR .
ABAERERTAIBEREZENEZHAEATNLASOBALR
A—HMLtREASRERAS;RESEHHESENP. RETEXA @ H
B, —BHEAT, 2 BEATEIRLFTHNEHBAINS AL BK
ARPRELCIRBLSGARBATHAZR. S TATFHELD L
HERGALER R, KA HEFTERAETTRAAA TR, L&
HREREBEREFERAY (FEFREH) PETECHERS
CIE2
BEREWToORLYH, vl AEEAFENRTERLGEARK
DREH. ATAKEANE DL ECHAS AHERE T RK TARK
EFF, ERARA, AFEABBAINMKRGHET. ST oRBFLYH,
TREFEGWERBARS, #UAEBE. T/, 87, K
£, BRA. EFHN BEN BRAENFOBXLYE. Z&, %7
e ERS YRR PO a I TAEL, BAFILSHAEXIHN S
FRAASGH PHERRERFELIN TN .
AEAAGRBETHEL A AL DRARD TLEFHNE
ARG ELEAR, AIHMAGELEMNBRBETHEAILEHNZAT
HEROA RGO ERAGEELE, S LA AREENME LS

15
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RO REZGET AW ARMESHHERAK, LT RAKY L4657
BOAREXHFABBR AT @QBHFLWOBRFHFIEARBELR
HEETAER, POERSABTEAANAKTEHHEZTGRRY
o6 AR T 65 M AR,

ERSHRARAHARPERHRORBGEFA LA
TGN, MY TRAEFTAMARIAEL T WGARAAK, “& 57 AL
TP RAFHNERHEEORARF /AR ERHEZEARBRHE S Y 20
., FHRZEEVHG 40%. LEFRAZT VL 60%. HANEHLEES
% 80% .

TERBAMNEAERPHHINHEEGRABRRR Y ERHE
QRGO BEREAEFAN TSN ERHEE OB
ERHEORABPBEES. REDHHEHHEEG LRGN LT A
#Bd kA Hlde ELISA ARG Z S HINHEEGRRY
e kA, THEEEEFE T (ThT) 4 4. B — &4 (CD) K 40 9F (IR)
KEFE— TSI EON R EMGER.

CDA IRAEBERZBMNAAGELRK, BAMKFOEERAEALH
RS HERHEOHEP/ARLA B RGENEN R AEN T
B XS WG REHERH TGRS, T EAT OO TER
BHEONAMBIRERIAEDHE TGOS @RI AREGZ N GA
IHR. URERESRLTOREOWHEIRGFTERR. B S5
B, CDA IRAEBEZETARARMER SV L ZBRHEOB-E. AMiE
TRBHEOQRAE(LED.

X EORELEL TR, A, BTAHFEHHETHGFHR
MEFESHBEERAFTX. WHERHEZTORBRGEFREMNTAUA—F
XERFTRERAEMER, RB/XBFHEMZEIG P M RERH:

1. R ERERTEROGITE;

2. WHRAEBRKREDHKRRE/ERKRRA %Fo/XILBY;
Fo

3. SR/ ERM/GHERBEREGRL Kl /XITRY;

AW 12 S THEAEBRRIRREEGARY (REXFLER
HEaRfR), 2R 3L ThERNEHMHTEH GRS (KX Rk
YRAEHEBRHEEGLEY).

16
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B TRERA RS T FEFALARKER, X LG REZM

AL,
5B 1
BEAAFTTAEEMNEZ RS EORG A HBAKRE

BREZT(ThDLEAHBAP-HRGENMHES, BABA PR
HB%ERSERABERERE. ThT RANMNEZTRMELERRAES T Y
ERHEORAAHAGIRINZ. ZRNEZFFOATEB PR
KERLES T RBHEO RS EH R G YA,

i

HE A IAPP (Bachem) 5T 40% = A L& f, HA A TR
RABERGF LS XA, #14 LAPP, KRG LB ET 40%
1,1,1,3,3,3-~" R-2-A B (HFIP) g K P 4 Ak e da B Z M £ B
Tmkitfralie., W4 ThT 2.5mM) & E&%, B 7.9mg £ 10 ol
Tris-HCl1 pH 7.0 ¥ #§%#&, i€ (0.22 um). HERFHLAZW
TAEAMA. £ 440 nm #H K (32 5 nm). 482 nm K 4 (k4 10 nm)
ARBEH TR ZRK. 4§ 25 nl ThT B4 % (B3R EH 62.5 pM) M 3|
BREAY, FEWERTAE 1 L. FHEAXEH 5 24, REER
B, ERMAEHREBERELAES ) FRAE, KEAEETA
Ba4-6 )P TFTERZAIRERZEA R,

REFEEXR, ALHAFG— LS H (N Ld et
#), B 3-G@-EA-1-m)RA-1-m58; 2-RA-5-F8 K&
4-FK-1-3 - A w|HE)-1,2,3,6-wawkw; RO ARAR; O
BR-L-2 28, SRR, S-FALA-5-Eokska; 3-RA-2-%
E-1-Ane; - FRAEEA-1-B858, XK 1,2,3,4-98F%%
shfbdr R X FRIE S IAPP H £ R B EL,

% 36 4] 2

WERXZXPAFALE, BEAMNEZHAARRALEP-ITRHE, #iT
Bt HR AR — b S mIERH L TAPP A £ 64 R 4 %%
R ERE., BERNEEL 1P,

4o T B 3 3 AT B T
BLE o B ¥
L E: JASCO J-T15 4 x4k 3kt

17
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P/ oAk BA 1.0 nn A% K E 6 Hellma 5 % (QS)
£ R

AKX K: 250 nm-190 nm

S FE: 0.1 nm

FR: 1.0 nom

W ) 1A

AFEE: 20 no/54

KEEATEB: 5

GME ——FAEBEFTEN T TSR APHNIRHEE S
RUEBESHRS, HlonXETHEMN IAPPALETEHHE GBI
BRMBROHFLE. AP TEFPRAKREANAETRH AR, THMK
RMWEBABFERN(BFRERE) X TR T FHMAA.

A, REKF @

MNBA 1:10 [K:AEH]IGHAAS; ASANESHGK
BT mA 10 pL KEH 10 mg/mL 69 TAPP B & & (R4 2 100 pg
BK), RARARA 400 pl. MR RL S E RS pH AH R LA LA
KA, I de EPTE 53R k.

B. £BBIEZ B FTAL

MANEZTHSH AL 10DMBEB EE ik, pH7T P HF 1:10
GERIK., GSAKSHMHEFBREEFERTMAN 10 uL KA A
10 mg/mL #5 TAPP R-4&-& (R R 100 pg AK), 4 &4k42% 400 pl.
M EHEAEY pH AARE AT RS, FHEBELRESG L
® E i AE.

LAXHANASHF, KSR XAMNITNBHLA, - BAA
400 pl EMBEERBRHKIE+ R T ESAK. GALKESRBE LE (B
—RME), REKEMNRAEFREMNT), AHFELD T HE KRG

fIraRfg AN RAGAEALS ALEHARFHR L R4
LA
£ 35 3x

#& 1 mg/mL % IAPP & 10 mM B8 & ik, pH 7 P oy ¥7 8
&k, MARESTOLESDAE 10 oM B8 Fk, pl 7 F ik
F1:1089 Rk, AEREHRIKX. A 10 oMBEER S E F %k, pH 7

18
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FHRBAPRE 400 pl. M ERASHE &G pH AA KL AT K
3, HA4E M4 B AR 0 A K B3k,

B X EM B AR ATIE.
8 5

BAKEAER (HRBPLR), FRTE218m O WHE RKE.
ERIMABERATALNB-HAGEIML. REEARTATH
XA, FRMAE(AER R “RER DAFTHRAZHLADH
M

% 1

6% &M
3-(3-E-1-m k) qE-1-585% HER
DL-2- 8 % -5-5% Bk %, & A &M
1,2,3, 4~ S fFkak g & AHEHR
FLRREABHEAL HEH®
0-5E M -L-4 8.5 A EH
N RK B HEH
8- R K -5-F kMM A% HiEH
4-FXE-1-@ -smAR/K)-1,2,3,6-9 &k HiEH
443k

-RA-2-X-1-HH® HER
I-—WEARE-1-AFER A ER

P 3

TEHMERXEZAXES D —AREHBXNeY 4-FXX-1-3 -84 A
#)-1,2,3,6-w3 E vk 855 A,

TR 4-K K% (15.5 g, 0.1 mol) £ A& (100 mL) A &%
RPN L1LI-BHAE(12.2g, 0.1 mol). KEKERIBETK
BEMBREE. WHHFRSFRAHEER, AT BKERK, FM
AFxE. @IZEK (]l g) £FE (500ml) A 6§E & T 4t m A A A
44 (10 g, 260 mmol), HHEBRESWEETRIF 2 DMif. WA K
AR (S0 ml) AB IR FMEAAMK. Fizx RSP M B (200 nl) H#,
7 A Amberlite IR-120 & F X &M HH X, 300 g) ¥ 4. BART

19
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aENE. AT ERIREAME, F£4 100C A AMK (400 nl)
B, RzRehLiE, FARAGEABA(Qx200 o) k&, 4FE
RARER, HRBEET. $ELHWEPEH (3200 nL) —REX,
RENTEBE-K{B:2(/V)FELH, (BT 4-%(1-1-3 -84 5
A£)-1,2,3,6-m AR, £ AGEL K (26g, 93%). 3 'HA “CNMR
XiEL M| —K.

W E@mAF 4-XE-1-3 -5 LA A/K)-1,2,3,6-9 &4z (5.6
g, 20 mmol) £ LB (180 mL) R E R P AL ALM (1.2 g 30
mmol). WX BFREGDARE ML 30 54, REWRZROMAHZE
Fa, BETEKEF W B.9 g, 64%). HBREKEE T,
AUBERERFHELR, KFTE_H (2.0 g, 32%).

'H NMR (400 MHz, D,0): & 1.85 ( £%%,2H, ] 8.7, 7.7 Hz, 2 H-2"),
2.39-2.45 (m, 4 H, 2 H-3' and 2 H-3), 2.59 (t, 2 H, 1 5.6 Hz, 2 H-2), 2.80 (1, 2 H, J
7.7 Hz, 2 H-1"), 3.00 (brs, 2 H, 2 H-6), 6.00 (br s, 1H, H-5), 7.18-7.36 (m, 5 H,
Ar). “C NMR (100.6 MHz, D,0): § 23.90 (C-2'), 29.01 (C-3), 51.69, £1.76 (C-2,
C-3"), 54.45 (C-6), 58.12 (C-1°), 123.75 (C-5), 127.31, 130.01, 131.24 (Ax),
136.89 (C-4), 142.47 (Ar).

Fl 4

AABEARAARE AR, AARGEALSIFTAIRRFHA
LHMEGAEBUGSATRAY. SHORSFHELALRLRA,
FRAATEBRMERLMBE. EAPHEPINMGMALELE LK. A
BEH. PEBROEHNPFRIANRLLARELE.

20
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3-[2-(1,2,3,4-m9 5,45 K)]-1-
O

N
3-2-(6,7-=F 8 4&-1234-0 &, M OIID
MeO M-S0

F ook &)]-1-F B B

3-[2-(6-F $.4-1,2,3,4-19 &, FE
K )]-1- 7 5 B

(H,0.
ml\/\/so,ﬂ
O
2-Q-F AR FEA)1234-09 5, E:(U\N‘:D
SO;Na

F 2 oH A4 3k

2-QQ-BEFA)1234-WE F% [ :( Y
4 2k SO;Na

12,3450 8, 7ok 2 54 2 CL wwe

3-[2-(3-# 5-1,2.3 4-1 & R 5oH @\//\N(OOzNa
E)-1-R A& =%

N-F &-N-X %-3-[2-(1,2,3,4-W &, @;\ CHy
Bl )] 5 B "

4-[2-(1,2,3,4-99 R A HK))-1-T @G
BB S P s0,N
B

21
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4-[2-(6,7-=F £ %-1,2,3,4-19 £, MeO
%%%%)]-I-T%@& MQO:E:C‘N\/\/\SO,H

4-[2-(6' YTJ i£'1,2,3,4-@ i%‘m’é MeO\E:O
HA)]-1-T #E8& Mo

3-2-(1,2,34-70 & F R A1 S
AERRARBER — M m\/\/ P(ONa),

3-[2-(6-F £.4-1234-0 8 7% et
oA 1- 7 2 4 2 OO som

3-[2-(8-F £, 4-1234-0 5 F%5

N\/\/SO,Na
Hh A)]-1- R A8 B 4A 2k e
1,2,3,4-%9 8,-8-F " % & .

SOH
3-2-(6-=F KA A-1234-0 %, MeN
FoERK)-1-RERA S <E<:“\/\/50’“'
3-[2-(6-%.-1,2,3,4-0 S,k K)H)-1- p
PR B 4A 3h NSO
4-[2-(1,2,3,4-99 &, 7% K& )]-1-
TI:%E& @\/)‘I\/\/\SO]H
SOH
1,2,3,4-19 £,-5- 5ok 5 5% iI:”
NH
& 2

22
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SOH
1-8% & & 2K -2-[2-(1,2,3 4-0 &, 7
ok 35) P K ]-4,5-= ke N
98Py
3-[7-F & A-2-(1234-9E F% @:)
ok Ak)] A B B =4 2 i
3-[6-F & &4-2-(12,34-0 R F% Wﬁ:ID
otk Ik )] M = 4 2 D
3-[8-F L A2-(1234-0 5 5% @ o
_ ~ N a2

)R EABR =ML St
3-[2-(3-F RAEHKE-1234-1 5, copMe
Foaoh )| R A B 8 =4 3 m/\/pown
3-[6-F £ %-2-(1,2,3,4-0 & F % y
k)| Ak R = TEg wmwgm»
3-[7-F & A-2-(1234-WEF%

. P
o 2k )] ) A B B = 2 Y mem"
N-B st Bt -6-F £4-1234- NMT:(> o
I N\rf\ﬁﬁ—om

0O 0

6-F .2-1,2,3,4-10 5 Fook 2h 84 2h Meo@@
NH «HCI

N-2% 2 ZBE X123 4-v9 & Fokobk 44 3k
@Y\SO;Na
E 3 0

23
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s HCI
N-Z %-1,2,3,4-m £, 53 "5 3h 85 2 m
\\/Me

N-7 #-1,2,3,4-79 55 vk 2 6% 2 @ON +HO)

N-#2-6-F §4-1234-0 5, 5% MeO
W4 8 3 CG‘

5-[(1,2,3,4-79 &, Fwkoik-2-2) P 4| ﬁ
C 0 ) [x
Fvfop 3.8 "o

5-[(6-F £.%-1,2,3 4-9 &, 7 oH-2- MeO oH
ESNE SEC TN [ j A

(£)-Laudanosoline 2 & # = /K &-4%

(-)-1-[5-&-2-(F A A A) X K)-1,2,3,4- O NH 12 C,H,0,

19 Ao (-)- B B B O NHCH,
c
Sro1234mEaReRTE (S
ine 5L’ Ho « HBr
(Norlaudanosoline £/ & 3£)
(L
OH

24
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W B W 5/145

3-R -5-[2-(1,2,3,4-09 £ Rk A)
kil P e

3-F A&-5-[2-(1,2,3,4-09 £, 75 K
T A&

5-[2-(1,2,3,4-m & F- o 4) T 4]
Frofop 3.7 8

5-F A -3-[2-(1,2,3.4-19 £, Foboh &)
¥ A A%

3-[2-(1,2,3,4-70 R F 500 A&) T 4)
Ao%ed 5. F &R

(29)-2- 8 %-2-[3-(2-1,2,3,4-W & #
ok KT R A8 K5 KT8

3-[2-(1,2,3,4-@@ S F5Hh ) F A
Feged 5 LR A B

4-[2-(1,2,3,4-99 A% E) T £]-L-
AR AR

5-[2-(1,2,3,4-m9 &, A "2H X&) P X]-1H-

1,2,3,4-m e

25
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54(1,2,3,4-0 & A odh-6-R)1H- N

1,2,3,4-79% ﬁJ\@
NH

5-[6-(1,2,3,4-79 &3 5o &) N

iave
¥ A&]-1H-1,2,3,4-m9 =4 N-NH NH

5-{2-[6-(1,2,3,4-19 & 757 K& )] N;T"I(‘
Z‘2&}'1}1"1>2:374-E’qw‘Jb ﬁ)\/\CC‘NH
H

5-(1,2,3,4-10 &Aool - ) 1H- N

o .
12,3 4-v9 H

5-[7-(1,2,3,4- 09 5+ o &)

_N

e oee
\15 g]'IH-1’2’3’4-V_‘QUéE N—-NH
5-{2-[7-(1,2,3,4-= i%%%gn N}f-x\v

2 & }-1H-1,2,3,4-m9 =&

6-F £, 4-1234-19 § F%H MeO
Tk

7-F £ 4-1,2,3,4-m0 5, F 4% e

MeO

6,7-=F fK-1234-w R Fokopp MO
MeO’

1,2,3,4-1 &5 %6 N
T
1,2,3 4-00 85 W71 m
NC NH

& 6

NH
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6- 8 4-1,2,3,4-9 £ F oo H'Nmﬂ
7-84-123 4-v9 § FEoh “ Nmn

2

0
7-(3,4,5-ZF RA X T i) MeO NI:K}H
H
£,£-12.3,4-09 8 7 MeO
OMe
MeO
7-B-D-otoh 7 3 48 -6-F A& ' omﬂ
-1,2,3,4-79 £, % %ok "%
OH
OH
6-B-D-nted &) 5 4 K-7-F 8 4 u o,
o (4]
-1,2,3,4-w9 5,5+ 9ok oﬁmmm‘
(1,2,3,4-19 5774155 1 8 NH
o=E-OH
OH

5,6,7,8-1 £,-2H-1,3- = & £ I /%, o
PE 3 <o:©:,\’NH
M H-[4,5-g] 7 5o

1,2,3,4-99 &K 5 [g] 45 H Nn

(1,2,3,4-79 87 obk-7- 2 mh B &)

AAR ©°" o
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1-[(1,2,3,4-w0 &, 3 “ok-7- A B BE ClD/g\ mn

)R A3 4-— RAK a

7-2,2,2- = R L BEA)-12,3,4-10 4, r,cY@Om

i 3

7-F %-1,2,3 4-v9 5, 7 ok

o
T-RAFBE-1234-m9 & Foik H
(8

7- T8k A-1,2,3,4-10 5 ok Me@n
1,2,3,4-m9 & A 4HK-7-F & ""\(CONH

1,2,3,4-v9 £ 5 o7 F BBk . 71/@@”“
0
T-8AF HK-12,34-0 8 5%
H:N\/@Nﬂ
7-#AEFE-1234-95 :
2,3,4-19 £, 55K mmﬂ
7-F %-1,2.3,4-79 &, 5ok
S

- SEAVE-FER I N
I
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T-(FRB AR A-1234-0 5 9
(F %) 8.5 N @ONH
H

Me—‘S

sk o

T-(FRABA)RETA-1234-
09 & B bh MeSO,HNmH
7-55 %-1,2.3 4-m9 § F- ook

5 OINJCONH

1,2,3,4-99 5,535 oh-7-5 B Az

T-Z R T %-1,2,3,4-09 75K /@:L
7-F B Ek-123 4-19 5, F% o D:j
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OH
842 B-S5-ohoherk B )
OH
O,H
8-42 AT -5 ok 4 24 >
l
OH
o}
S- 8- A Ak 0 40 @
SO,Na
5,8- = R-6-" A T LB 4h 2 oS ~
Br
SO;Na
8- 7 Ak -S-wotk s 8 4 2k S
OCH,CH
a
5- R-6-s5H B P A B4 2 0SS o
san oot &
= Br
RIS T Y LT I N NN

E 10
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W B W

#11/1401

7-78:-8-F2 5wk 5R 8K

7-R-8-7 -5 oW mf B

5- R.-8-72 HK-7-whah B

5-i%-8-72 A -7 i B B]

8-#2 A-2-F A-5-doth 5 B

8- K2-F A5 75 Hh sk

5-Ro-8-72 A-2-F AK-7-u ok B R

31
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NaO;S

PR < ¥ S P e - S ¥ -

Br
5-i%-8-72 A-2-F A-T-EH B B m
HO,S Z ™,
OH
m

SO,Na
Q
NaO,$
S-8-26-8RE-_FE_BKR MY =
Z SO,N:
SO;Na
8- 7§ A -S-wh vk sk B 40 2 j
0.5~ N CHy
8-F & &-5-[N-Q-N'N-=T 4T -
2B B B P °
OCH,
o zs/"“#\/\N
8- F F A-5-[N-(2-N' N'- = &7 * “
T A B ) oo B -
OCH,
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S FS F ST T <}Fg

RBQ-AELARLER)

NaQ3SNHCH,CH,080;Na
B — 44 3h

REBQ-AAREAAER)

NaO3SNHCH;CH,;CH;0S0;Na
BY — 41 2

ZHBNN-ZQ2-£ R KA %
BMER] By —4n

3-[2-(1,2,3,4,5,6,7,8-/\ A7 (I)
B)]-1-7 5 B M-S0

4"[2"(1,2,3,4,5,6,7,8-/\3%‘%"}“\ @
A)-1-T # 8 Ne™"s0,1

NaO;SN(CH,CH,0S8 O3Na)2
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O F F O

-
>
I
s
3
i:.[g

FFEF

Q@ g o 0O
33-Z(Z A F £)-2,2,4,4-7 1,5 W
. HO OH
7% =8

& k F
2a2,3)3'@ ﬁ'1,4"]—:“§§ Ho/“>é<“/°“

FF

2:2:4,4"@%"1,5-}‘2;& me

I \/
SR-13-7 = PR

A-13-A = R . /s*%s\m

o} o}
20-= #i-13-% =& M
HO OH
£ ¥
£ F
32 R22444-ER-EATER O o
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