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5 4k 2% 2% 2], Washington, DC (AR AEWRFIX ] (1997) , “2001Guidelines for Authors[2001
FAEEFRR]” ] . Org. Chem. (AN &1 66 (1) ,24A (2001) , M1“A Short Guide to
Abbreviations and Their Use in Peptide Science [ 4l 8 A& HAF KAF 24 i W FH ) fai
LHETE]7 . Peptide. Sci . [IkFH A28 &]5,465-471 (1999)

[0232]  R3E“BEERLAAR” B G HR4Y” M B B 7 ol Bkt s, IF Ho2 teRe 8 B 2
BUAE EBR ORI 2 A R RO A7 42 8 B8 1 AR AT 2 DG oA, Bl 2 ln) (R A B B & 0d 1 Ok
PFEAD S Z A TMRE 2 A & OE LA S REH S RAEBEADNE RS
T RATECAL BT S o RE G 8GR G 248 Sebr i) & & - Be k4% 54 . T A
B, Z NIRRT UL S5 B A ek &8s AT A .

[0233]  GnfEbAd AT, RIE “Rre e gh A om A1 77 2 4a 5 HAD R SEAR AR P 24 7y M LL , 1E 52
TR AR 7 B AR AR D 2H 53 B KA FENR AL O B B B KRR P2 &5 & 2 5 o BB A AR W 4H 4y 1R e
77« B A X — R 1 52 SR A R A R ) B CHRAR” 2 43 o R = X — R Y R R A A
9 “HERE I B R BRI A o SRR ) 45 S B [ I &5 6 5% 0 g DA 1 A 2 4K
FRo

[0234] e LA AR, ARAE “Sh TR 287 S 485 =2 BE /K (M) VA< B2 (10 I A 25 1 B 52 5 R MR
F1/T, 801/ T, AR — B G IN, an 5 52 0] v & A R SRR 1, NI L SRl ge A A,
HHT Y I0) B e A A st TS 8], I BLT, 2 /K 1 AR B AR B0 35 4% (B G ZERR /K A )
ST R L T FAR ) B e - 1 Bt TR 1] S TR R AnM s R A R

[0235]  FH-FIEM H BRI ARTE “SEbRgE &7 M “45 67 181G 57 S5 hn p AR 350 A B4
X B R ILAN A B AR R R A eSS 1, F HOCH AT DL Bk M S K M AR AR - 8l - HE S
SUBE e 45 B B TR - B ELAE .

[0236] i ik 7K A0 G Ath P A 2R 47 1) 42 J& B8 1 1 O A7 38 8 N R 2 R AL JE (2 6 an
D.T.Richens,The Chemistry of Aqua lons[/KZ Bt H], John Wiley and Sons
(2955 « AT aa]], d29,1997, F15E) B —BVIRN EREHEESEE 746
(R BT BAd , 37 H HHBCAAR 8 S o AR 28 AL 2 , b 7K o0 AU S 148 HH S B A F A B
TER S H—MALZE R RRI S S . 8 =5 2200 FC A7 2 3 80 4 RO “H2% 7K (bulk
water)” B “BUEEVE ] (bulk solvent)” o IX e 2 2 [a] ) [X 51 B A2 25 [A] 1), t 2 i) (] 1) o 36—
BC AL B 28t BH A o SR, HL K B Ath Pl A 78 28 — B Az J2 Ho A8 9 i ) 8] Bl 78 AR BC Az
EH TS AL E R E ARG HE  H X B /K B P K B S8 B 1) BE K ) 75
o fESE R Ah, KT BLH Y HL.

[0237]  4noE deAdE AT, % “Mn (TT) ” 88 8 (TT) " B Fr B 42 & = FeMn (TT) TR 14 45 J8 55 1
X Mn (TT1) 7 8% “48 (T11) 7 I BT A $& M = 48Mn (T11) iR VE 4 J8 3 1 o ande sb sl Y, “hedd”
BRI A AR S B E A R A Bl R I A IR VRNV IET RV R T
F AT I ORUT 2 IR I I PSR AT R L e SR AR A AT DA R 2 AR Bl —
A8 2 A BRI o 7E — e STyt o, b 2 L P A 5 1 29N ik B (B, 12261k SR

61



CN 114805196 A W OB P 34/88

T OAEANRE T L E 2R IR T o

[0238] e LLAE I, “W " BRACEA IR EIE B 8 20— ANk - BB B ) BB R
SCHEA IR BN 0@ B L - I 2 - TN L L 2- L - - R L 1 - T AR 2 T M O
S TEAN R St ), M 2 2 [ T DL R R BUAR I i — AN a2 AN B R HUAR 1 « $L H
LI S 2 B9 MR IR T (B, 2 6N BR JE T 2 B AN IR JE T VBN BR R 1)

[0239] e pbAd I, “PeE” BRAE A A EI B8 20— ANk - Ik = B B L
BT BN B - PRI 1T R I 2 TR B A PR AN [R] St ) R ok B A A
AT DL AR A R B B — AN AN RS HUAR I o B R B, B B A B 5 2 28 9 ik Jil 1
(Bl , 26 NI JE T 2 B AN IR JE T BRANR IR T S

[0240] e e AS I, “MV bt 2™ s 48 & A B AL AN SCE BB B A 2k AT, 491 Gn T
HE 2 IE TR S S IE T 0 5 T AP T4 BT I IE I 0 s e s e —
$5 FHHT I A5 o M0t S i ] ] DA SR 48 AR R Bt — A B 22 AN IR R B 1) & T o 2 5 [A]
A DR AE— N BT TN B A AT S AN A (B0, 576 -C=C-8{-C=C-F3&) . fF— Lk
SR R M E R L A B 1 R 9B R (0, 1 R 6N R IR 1 1 R A IR T B 2 ik
JRF) .

[0241] e AS I, “EAR 27 AR & A i A IF B3 A 20— ANk - B S — A
YR BB I, BN 2 5 - SR 2 S 2 F - - W 2L L - T
TR 2- T AR LS  LEAN R St 91 R SV e 2 2 A T DA R R A BRI BB — AN B AN
RRIEHAR Y o S M, WA T T BB A0 5 2 OB SR 1 (140, 2 B 6D BR IR T 2 B AR SR
T BT -

[0242] e e AS I, “WEA I AR & A i A It B & A 20— ANk - B =8 — A
SRR A SR, B0 £ RIS - PRI L - T MRS (2 - T P bR S L FE AN ] SE it
e, SR I L A AT D AR 22 B 1) B — AN B AN A RS AR o B3 e, ST e i B A
BE 2RI IRE T (W, 2B 6Bk JE T 2B AN IR JE T B2 AR R T -

[0243]  UnfELbfE R, “FRBe 8 o “BRIAIE” BIRER R m N U S B IE FIRI R
Gt , BIANIR T 6 VIR T 38 IR S8 VIR OV 3 RIBA U 26 o B A T DL HE 2 B 530 B PA 3
AL BT A, BRI R R B D — AN RN 2 05 75 R 1Y o B M 2 B A v DL SR 2 Y
AP EAE — A B2 AN R R B o 76— L S5 v, B PR 22 2 ] B 5 3 104N sk Ji 1, 1)
i, 3Z 6/ Mk JFE T

[0244]  YnAE LA Y, “FRI e 28" BRI R G0 22 A& A IR 710 M R R 4%, 4
UNFR TR VFR T MU 3R R 3 L0 34 O 36 RTE 30 O 35 o 3R 30 e 3 v DAL 2 AN & 36 . 36
e 3 AT DL A AR M RS, OB R rp 2D — AN IR 05 B R I o BRI o 2 B [ vT DA
T R BRI B — Al 2 AN BRI B o 78— S S it ] v, BRI e 3 B0 5 3 2 104
BRJET, Bilhn, SRR IR T .

[0245]  GuE kAl I, “05 387 AR CE B 22 Hp A A LE B S 7 ) B B0 XGRS = 3R Bl 2 PR A
], %3 BAESE1ANRE T, o] B ACHE, 5.6 980 103K 5 1 I H B A G54t =
(116,10 B 14 mrl 7 Hd iz KRG 2/ — AN 5 &R - 0 B2 v] DL R & HUR
e — A2 A B IE R o 75 T B S B ARG - 2 36 IR 2R AL DU (2502, 3- A
TH- B3k DA Je Hopth o 78— S8 st (o, 55 2 45
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[0246]  GufE LA B, WP 75 52" BABE A B 28 AUAE AR R S5 1 1 AN B3R XA =38k
ZIHEA ZHEA BASRIANIE T, v B A, 5.6, 980104 R i1 3 H B A 72 3R 5 51
AR R6.10 B4 T A RG22 0 — AN R 05 B 00 B P n DU R
Z R B — AN B2 AN BRI BRI o 5% B0 S5 G455 < W 277 588 WP R WP 25 8 L U &
Z5HE\2,3- A - IH- Wi gk | DL S A o A8 — S St 7 b, 5 ke MR 2

[0247] e BeAS Y, “O7 JE TP be 7 B4R O 2 - W e 2k - SR, L b 05 B RN e 20 40 2
WS A AR 1 o 76— e St i o, 75 HE P e R [ B AT C I R 43 o s M1 5 5 I e
SR FK 3

[0248] e LA R, RAE “H 05 57 AR B0 0O L = e Z AL ] 1 L A A5 & 14
MR, T AHL, 5,69 B0 AR 15 3 H B A EFE S R =16, 10, 8L 14/
T HAEZRAF N E D — NIRRT HEERN, FFAEZRAF N ZE D — DI EF AL H
WwH FHK— AN EZA KR T, 2 H LA N0 RIS o 24 757 3 5 F AT DL AR L B
B — A2 AN BRI BRI o 2205 8 11 S f51) 0 355 - e 1y 56 bl e 56 I g 56 e 356 (I —
WA R (LY P S L IDR e i | AR R e ARG b e S | S R e D (1 e B bl Mg G | Wb PR S | s
WE JE A IR k| — IR ik IR IR LR R IR Wy B R R TR R ORI B L R IR R R =
I S | R s | W e L | M| A | S R | S A L | 2R B WA L eIy - b i B L I
[2,3-d]mgme I IEns o [2, 3-b ] itk e 5 | s i bl It | s bR I \IBE Wy 5 [ 2, 3- ¢ ] bk e 3 L b e 5
[3,4-b]nHme JE LM [3, 4-c T ML me 8 bk 3 (4, 3-c TRt mE it 3 (4, 3-b] iHk w3 | Y
Bt 2,3- AR [b] [1,4] W8S ORIFE[d] [1, 3] 18] A AR M <2, 3- &R IR
MR DU S L2, 3- &I [b] [1, 4] SR 4230 & 0 DA R Hofth o 72— LSt 49 v 5 2 05
16« EIy FE IHE I 2 | TR 5 L b s R | TR A B | LR A | v R | R g A

[0249] e BeAS I, RAE “J 0 0% 22” BFE M B BR O BUA IR E 2 IR L, iz Ak ] A
HERIANE T, v BAH, 56,9 B0 i 1 I H BA ERE 5 R L= 176.10. 8¢ 14
AT HPE RGN R D — DR H RN, BRGNS — DI EH M
WwH FHK— AN EZA KR T, 2 H PL R A RGN0 RIS o 4430 5% 36 35 F ] DL A 8 AR
(B — AN B2 A BRI B

[0250]  GnfE Lt R, “Bd 287 LRI B 7R S IR TR B R T A ] L AR s
it g H 5 1l A R TR B R B T, 1T AR A T L

[0251] e db A IR, “pi AR B2 AR R AR IR AR 2 — A 2 A S IR VB
R/ ST TR ECAR 1 B 1) S R P e e 0 2 e S FE — S St g o, i AR S A A
5, P SR B — AN AR o 75— Se STt b, s ARE SR A K B o L 2 293 B
(ol , K 1 B L2458, B N TANER) o RIE “Ba A T A L7 25 4 i AR 2 (0 R0 [ 4
AR, HLSEXUE B AR DA 78 2 HAth S5 T 2 [ BR 5 55— AN B BRI < [R] 4 [A] B
T

[0252] e A FAG, “A93R 88" BRI R B 28R 8 £ — N RE T AESS & R
RGN EETTLAFEZ NS IR 2B v DA — AN 2 N R B R BCR & B 7 —
Be s, IR B 5- TR AEAS TG IR 8 I, — AN AN R Rk B DL R ) —
ANEZAN0NEES, H HH A 2430 2 Hook, Honl DLEA — A3 AN ik B 0 NB S 44 5
T o ZRIRBEI S CLFE < Y TR P TR B (Y T RE SR VAR TR IR AR T A 1,4, 2-
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TEMR R A E R 1,3 MRS 1, 4- RO 13- AR RER I gk L L 1 4 e bk
HE (R R FE | MLt R 5 | AL s o L DU S R 56 | U SR g i IR I R (R R LB O T
(thiinyl) MM Jr L | S b o | WA o B | S MR e e | R g L IO A e 66 | R el o L
AN IR EE | A K A o 72— S ST, Z PR e [« YT R N AR R R IR R Lt gt o B
ANDY SR aE 2

[0253] G st FHHT , “HRIA R IAIE” BIRAEM R B R U E 20— DR E TR &
JEREAIA o JR PRI T A — A B2 AU U BUR 2 U o A — LSt 9 b, A B 57
B AEINTCEIA I, — A EE AR TR E LN PR A = =AY 0.NEES, JF B
Ho 2 2 TL eI, AT URAE — AN B AN 128 O WNERSH 2% J5 1 o AR PR JE A S A4 - 1Y Y
B Y PYEHE YT RE VEURIA T e BRARIA T B (1,4, 2- TERRIL | T nE R 1, 3-
TREGEEL 1,4 MR (1, 3- TR BRI IR R A M R S IR P 5 bk R R | Ik gt A
i | DU S g S DY S i | IR R RN L (TR A FA O A AR (thidny ) (EEMR L | SR
P o e (RE A e 5 | S A e s | IR P e L Lk P e IR e e 6 | A M L DA e At

[0254]  Rif “BURH” I8 BA B 71— A N IEE R 7 RSB BRI R 7).
FLZERAR A, AR 8“2 L BOR B 4 Be 5 R BR A 2% BRIV AR AR B Ji A
BOREH SL A&, O BBV S B0 AL &), Bl iz i & A B A 2 P o) in =
FE IR T B S A U T LB, D, AR e st 4 DL R — A2 AN BRI - (C) b
F) F2EE L -NH, -NH (C, Bt dE) HI-N(C, Bidh) 5 - (C b ARKEHE) < i b Fo it BRI [ 491
U1-C (0) OR F1-C (0) R] s BiAR B (451140 -C (S) OR+ -C (0) SR A1-C (S) R] s AT st gl LA N — ANk
ZANEURI - (C,_ BE5AEE) Ak F2 0 L -NH, . -NH (C,_BeJE) VRI-N (C, Bt 3) ,: -0P0 (OH) 5
{2 £k (451 41 - PO (OH) , #1-PO (OR”) ,]: -OPO (OR")R” s -NRR” ; -C (O) NRR ; -C (NR) NR'R”; -C
(NR')R” ;s FUHE s fiF 5 ; B % 2E 5 - SH; -S-R; 080, (OR) s fif % £h [ 51 41 - SO, (OH) A1-S0, (OR) ] 5 -
SO,NR’R” s F1-SO,R s He R R FIR" 45 ¢ HH BN AT 3% ) < Hs - (C,_ be k) s ARk b 1 - 34
R HUREIC, | J5 3 s B -4 R T M5- 10764495 3 , 1% 1 - A4 44 JE kS 3 15 <N.0,
NS, I HARGE 41 -3 R U AR A1 -3R™ " BRI C, B Ik ; DA K B T -4
B JE T3 - 8GR IR, 1% 1 -4 AR AT M [ NLOLAIS, F HAT I 1 - 3R U
HAp AR AL H « - (C,_bedk) - (C, o AUk HE) e e (Biltn, F) F24k . -C (0) OR. -
CO)R+- (C,_ KE%AHE) -NRR . -C (0) NRR™ . S fint FUEE  ANEUEE , L AP RAIR A 4 HA LIS S
e H HF- (C,_ bedk) o AE— ey b, URIEIE H - - (€ bedh) - (C i AUEEE) (s L
(B, F) JFdk-C (0) OR.-C (0) R+ - (C, (HE%H2E) -NRR’ . -C (0) NRR” \ FI(E , FL A RANR F
OO BN AT b3 A - (C bed) .

(02551 4nfE A A, 300 A A el 3 ik [ H AT B AR SRALL T s AL O AT 9 ) 2 A
AL & e LUARTR B0 77 AHEAT 6 FE I BL 5 i A AR TR B 7 NdE AT AL B2 S0 A ) B 4518
APRT B A FIR R R ERR EL I EER AL R R AR R A .

[0256]  4n7E A HI B0, NP RSP L Bl WV AR R L A2 48 - S (0) - o anAE b s Y, “Hi it 2
(sulfonyl)” &l “B&ME (sulfuryl) ” & 48-S (0) ,- - an7ELLAE FHI , “REEE” 246 -S (0) ,0- .

[0257]  dnfE b fst Y, “URBERR #5872 48 -P (R) O,H, F H“WRIBEIRER" 245 -P R) OR - WnfE L
Y, “BERRER” 48 -POH, , JF H “WERRME" /248 -PORR - ANFE LA FH A, “BEMR — IR 245 -
OPO,R-, Ff H. “be FE MR IR & 45 -0PO,RR” . 7ELA AR RAEHEUREHE , 3F HR e 5t
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[0258] A8 “Mj FL3h " A IEH K 2B 2 B UL L, B BRI NS R
TN BR R B AR IR AE N RS (E B A VR 2 oA Y b
(02591 e st fs A, R8T e A SREAR A 2L a0, B A N A 4
F S AR R KIS (F1InXS) , A SAE A HAl S HESh Y s B HESh ) o £E— L8
St BE RN,

[0260]  Zx & BCARABETT

[0261]  FELFRALE Tl &% B ot R 00 & BB S I B S ik 7E— Lestjifl
AR AT DL T B S b R AR R e e R W) o AE - S S  , AT BOx
FEARIAT B LS N — DB D REARES & (TBM) o B — AN B AN EAR S5 & 70 (1
AR AT A fe v SRR RN SR 25 54 #EIR AR N I — AN B Mo Al DO B S S A4
NG B A YAT B LAB N H 25355 (SAM) , 3 26 [ 21 256350 2 (e dE 2 A1 1 4H 2% A
JECER S AR S LIRSS (R 2 P o A — SRS 1) L 2 S AR AN SR 2 St I A2
O T IR RE B 2 FAN/ BSERAIAA (9] 4 S 2 U RE BSEI PCRISE ) (R A 64 £ -
[0262] £ b P i i 1) B S BC A2+ RSB REAL B R IVATAE Y B - D E =R
A=A 2 AN T IR I AR I (4] (“DG™) 4B 111 SC BRI 0 43Sk 1l 25 1T A2 ) o s e i SR i Al
DGI B 7] LA F S 4N “R” B B e Ak o it 78 4, R [ RIDG e % O A7 <6 J& B - - R3E [ FIDG AT
DL AR Y TAT TG 50 25 15 PO AR A A T < R B 5 00 3 [ Bt 503 A/ i i < i 8 - 1) AR 5
PESR A A B BE SRR o a] LA L PA T R $G 50 5t 755 - 41l , DO < J B 5 W ) K A ik
FRTREM 5 FLRR AR 8 B 1 1 T st ER AR A RE 77 5 R LR B T BE 2 AR E 77 (8] e iod 7 e
) s B SR A YA 2 7 AR B S AL S Y BE 7 o AR — S S 1, DGIE T BB N5 R
7y (SSM) GE I AL AL 2 /K2 (1 dnid e S0 FR9 8 77 i 1 it 72 4 i) 6 [B1) o 8 — 6 5 it 451
1, DGIE AT DT Ml i $22Kk (L) 8 AN TBM, 2R B s i 1 - Gl 1 5 TBMA 4E AR 45 & Bl 1
JikH 2% 240 (Bl k) w LAt — bt st B

[0263]  mI LA & - Fh 2 S HCAA

[0264]  fE—dbsjifylrh, B SRR BA (D ML EY:

o R? Rz 0O
_I/ IRz 0}
be HO™ "0

[0266] B Z2% BRI 2 L,

[0267]  RUMEE 4L, %41 UL T AR C,-C Wb 3E . C,-C FRTE K5 (4 - 107G 44 3R T Jo 3 |
Cq=C ML 77 4\ 5- 10708 W J5 2« (C-C) ke dk) (Cy-CWEI7 %) (A (C,-Cp) — kit (5-107T
ZRMTTHE)  FLrPZ fe e AN ek | A AL e ik L W0 5 2 MR 0 57 RE 4% B AR e 1.2, 3
B4 ST 396 58 TR A AR o 7 — L S B o L R0 43 40 S ({51 AR AR BR JEL T (1
I 200 R LA A2 BRI 45 ) BICE s H S 2 ) B A T (i P ) )
IASFIBANBRIN 45 45) ) K S ARAR G 45 A o TT AL 2% 3 5R (K 2R304 2RI 45 4 £91 4 JE8 3oL A
SRR IR T 45 (B anid i I FR O R B I 1S FI2AN RIS )

[0268]  7E—SL Sl ol b, R'E 1 N AL, 1% 4L Ay LA 2L - B ok & BRI T e 3, 41
a1, 3- ek L, 2- 24, bl FFTR
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[0269] Hgf__?yf

[0270] ﬂ2,3‘ﬁ%‘1‘$ﬁ§ﬁﬁyﬁﬂu7:ﬁﬁ%,

@]
I

[0271] °

og

[0272]  ®i3,4- T /%-1-FHER, L N AR,

o)
OH
[0273]
[0274]  ml1-¥8%E-3,4- 1%, bl FRR,
OH
[0275]
[0276]  ER1-ZHL-5,6- 0, tnbl s,
Ho
[0277]

éwz

[0278]  4nLL R B, BURHY BOR S B PR T A 5, il antn S B B9 IR, 454, it =X - 2
}iﬁ_l 2'EHE%;

30

[0279]

[0280]  ml/(-1,2-WIFCLE, WL FHw,

[0281]

[0282] BRI -B k-1, 2- WIR R, Wibh FFR,
[0283] ‘wé:izgyf

[0284]  HUARIBR R HURHY FR L5 3E , I A12,5- 80 1H- U , Bbh

[0285]

@zz
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[0286]  1,2,3,6-PUSIEALRE, I TR,
NH

[0287]

oS

[0288] 2,3,6,7-VU& - 1H- WM B (azepinene) , WILL o,

[0289]

J\}I

[0290] DA R HUAR A BOR 22 ARG B30 2 A AR 5 0 L BOCAR Y BOR e IR 75 86 L BUAR)
R 22 B 21 97 2 AR B 28 B R 57 2k SIE e 92 FF) A A R 2 FFD S R 445, 810 a1 - 7
Wi -A- SR EUIR AR Wbl R PR

S
e
N

[0291]

JQ

o

[0292]  #F—s&sziifsl b, R aT LA (L] - [TBMD . 45 4 & IR (-NH-C (S) -NH-) [L] & BeAL 1
1-PIME -2, ANRE ) AR 25 D JE TBMI H B, 2,27 ,4,47,5,67 - 7S 2E-1,17 - 2R3k
AR, bl R FR

HN
HN

-
2

[0294]  AFANRPRIR AT M3 11 N 241, A% 4L LA R 4L HL.CO,H. (C-Co ke %) COHLC,-C ke
3 \C,-C A3 .C,-C I .C,-C FABERE (C,-C 5 3 .5 - 6T A4 FAIE . 5-6TT 44 75 2 .C (0) NR'R’,
CH,NHCOR" . C (0) N (OH) R*C (0) NHSO,R" . CH,NHSO,R*\N (OH) C (0) R*.P (R") 0,R*\PO,R"R”\ A1 [L] -
[TBM] ;

[0295]  AFANRURIRC AT M3 1 40, %40 F DL R 4L HL B A B R 4 BRI C, - C e 2
ANLL] - [TBM] 5 5 H.

[0296] DGk H N4, iz L~

[0293]

S
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-

pd

<-<

(1)

2

o

>

Y SNy
[0297] Y=y _

T
= v

Y

Y

Y
Y-Y
[0298] %l]

[02991 y M. W
)

[0300]  ERATATT B A 2 IVAIVI #yid F kg k , Hor

[0301]  YJ&CH.CZ.N.O.SEINR";

[0302]  FANQH 7 HbECHL.CZ.N. 0. S BENR" s 3 H.

[0303]  Zi% [ 4L, %4 HH L TR 41 - HLOHLOR*\COR" . - (C, bE3) COH.C,-C hidk .C,-C J
3 (C,-C L C,-CIMLEIE .Cy-C F5 3 5-6TC A FAHE . 5-6 70644753 .C (0) NR'R” CHNHCOR".C
(0) N (OH) R*.C (0) NHSO,R" . CH,NHSO,R*\N (OH) € (0) R*\P (R") O,R*\PO,R'R* A1~ [L] - [TBM] , 3L
VeI M R IR L AR IR L T A R 4TS A AT IR A 1.2 3 BRAAN I Ik R
AR B ;

[0304] Lg%k,

[0305]  TBMs&4EARsh &8k FF H

[0306] AR ST M £ R4, %4 H DL 4L : OH L SHLONINO, 15 3 3860 25 L 2008 L T
PG | T TR TR S L B L T U \C, - C B3 L C,-C 3 .C,-C bR LC - i AR 2
C,-C, B L C,-C R bk .C -C B I \C,-C S b dk . — (C,-C b dk) &I .C,-C b Jk
It R R B VK IS I £ WA G EIR R C, bR RRER S .C,-C ik L
5-67A% 75 4k \5-6 G b £ L (C,-C bide) a8 FE (i 48 5 mT BLJ B B R 2 BUARHY)
DL K- [L]-[TBM] ;

[0307]  7F— s i , 1 Q& CH. CCOOH  BRCCH, - (4~ A FE A SEREIE L) , H HL T4 V4L
FECH, TR R i) 2 /b — A A2 H.

[0308]  fE—ubsijiifs s, BAA = (D BG4 A2 (TA) &4

?

<
Z
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o R? R o
HO . N N OH
[0309] Rs_(N N _rZ = (IA)
DG I

HO™ ~O

[0310]  mHLZG% Ll Bz i, JAhR? PV RIDG Rtk (1) s SLIT
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£ 57— BIvEse b, S - e R S HRA W N i
s
Ho /°
()() -
Y\N“ N ;
HO O""M”:'"lo
o° "o"Yo
S HL25% L AT B
£ 73— Ao BIvEse b, &Y - e R S HA W ik
-
o 0 SO

HO4S o

B 245 F AR 2 A
£ 73— A BIvEse b, &Y - e RS S HRA W ik

\ _ll-

/O
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[0507]  BRH245 Bl 52 (1 &k
[0508] £ 55— ANuRGITESC B B G- &R SV RAT R P 2

1-
\o_I
HO °
00 ';
[0509] )\"\N‘ N
HO O““Mn‘""lo SOH
0 o0 070
/7
SOzH

[0510) sk HLZ4%% LTI
[0511] ATLAENn (11) M (11 1) 445 2 19 e 0 2 400 - 6 s £ 0T BLOA S T2
S RUHTTE “TF 0 S 10, A 2597 B HE MBS T4 T (1) S50 L 25,
I

[0512]

[0513]  BRH 2422 Bl #2108
[0514]  fEiG 5, A & HMn (TT) 48 &P n] LA L AMn & 148 FMn (TTT) S8 SIS 4 -

[0515]

[0516] B 2427 b AT H2 52 1) £ o LSS RE 6 i S S8 A B3 Jir SRR 5 AR e AT THRD ot R R S
TP AR A& R W] AR I SR R DX 12 A BLROR AR AR N B v T A
LU G G0N B9 Lo LR I - S T IR B K &5 5 HE 50 Co A URE 26 5 B ry XU 5 BCSOAE 5 BCIRIPS 5 1 i
T VERT K 5 BRI A i 528 A PEAEALRE 5 B vmn XU I Mk s A A AL R 5 B A DA 4 23 Bl i
B R L AR AR R 5 BT 1k RRE (191 0 28 KT AE 5 9 % BRI o 1 B 1 8 A R L 1 4
i 5 2 B e A SRR M5, O ELDR I 3 R 5 ) DA X e MR A IR A 4, BUH
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T3 WARE e S RE AR 28 1

[0517] T~ MHill & 2 & B AR B G BT 8238 FH ) I ELnT A 32 g™ i DL AL 4 3 A A s
Jiti 5]

[0518]  HEARIE[A]

[0519] i bR 4R /R0, AT MBI B G FE AR LA N — AN B AN AR 25 63043 (TBM) o TBMA]
PLELHE « IR ZER BN LSS T X e (1) SEF 75 T T B2 £ - TBM AR Vi 3 & P AR RN 4 SR 3 S e
PR 5 HERR 2 A o SR, TBMBEL A 5o S bR 04 21 FH 77 o 491 1, TBMBE LA /N T-10uM. B/ T-5uM.
BN T 1ML BN T 100nME) fif 59 3 £ 28 A H B bR o 75— S8 St 5], AE T T 35l A= 2 2 4
B » TBMELAG B 55 5 SR A 4 S 45 S A0 7 o 0 AR T I 2 F3 i 5 280, TBM A LA
FINHH /I A1 4 B 1 A S B0 — LR TBMAS — 5 P 6 B (B 13 1 36 52 R PEARE 2 b A7
TE N Bt 8 2R ) 0, 7838 e i A Vit = A S PR ROS) A AE T, TBMAT LAY 5tk
BERMAL.

[0520]  mJ L ed 3k A4S 40 dak 20 ) g vk CBL 36 A 7 I R A% B & i 5 v (S LB nwo . 01/
09188.W0 01/08712.LA Jz 2 H % F)'56,406,297 16,515,113, Fr A 1% Lo 3045 3 5] FH LA H:
BARGED) ) KA R TBMAN KR & BB A BOR  AE— LS, TBMS B A AR LM 45 5
il an, TBMAT L@ AT ek (L) 58 A RN 455 . W LIRSS/ AT Fe 7~ 1, TBMA] LA
FEEA A ERAEFALE 40, 7T DU TBM (i b 42 L) SAFEMIREEDGE: & o £F — L S it
B, 2 A TBMIS N A FL A o] DL S B0 SEAR IR 58 i S A D RISE A g R, B8 A D
WEA1-4 (L-TBW) B0, il an# A ok T DL 5 —ANL-TBM4S & B & AR T BL S AL -
TBMER JC 45 A ERES A BCAAR AT LS = /NL-TBMER G 45 & BB A L4 o] LA 5 DY AL - TBMER i 45
B o FEFLAR ST, AT BELIE I B 2 N A RUR 5 — AN EEZ AL -TBME 45 &, LAIE N
I8 R IMRAE 5 7= A 58 77 o FE ML RSt 5] v, B b 38 S G & S52- 8N B B LR 4 &
[ 1-44> (L-TBM) 70 , 5 an i N 2 A Fo AR T DA 5 —ANL-TBMES & 8l = M A LR T DL 5 —
ANL-TBMZE & ERPU AN A iR AA AT LL 5 —ANL-TBM&E & L BN NS AR AT LA 5 — L -TBMZ:
B\ A BR T DL S —ANL-TBUZ: & -

[0521]  FEAFAESANAFAERERR A0 T, B 0, 24 TBM Ay 1) 15 S A 45 B ali oA &5 & 16, ] L)
€ HA TBMI 2 & B AR ) 8 R0 (N & B G S, HT-RIMERZ N , 24 5404545
A, B TBMI & JB 3 A ks R P 3 m st R (S L n 92 [E % R 54,899, 755114,
880,008, M3 ¥aid i 5| HUA H AR L5 5) .

[0522] 20y B bR 35 « NI 1 AR 1 (HSA) EF 43R 1 O LI 48 A 2E 45 (F9) i D 2
H A AV R A R L 28 BRI R 43 WA Y 4 B A (9 G R A Pl B
P B399 A8 1 20 P A2 4y (49 i B SR S 38 VIR R K R IR R B R R VIR BR R
IR £ TR 2R 22 e B 1 RN L OURR B £ 1 SR 0 L R TR AR RS/ — AL A5 -

[0523]  FH &5 A HSAR) TBMAE AT Hh & 2R, I HL AT DAL TS 22 Fhigi 7K 81 22 358 43« 151
un, 25 A HSARITBMAT LA R A BL R s i —

[0524]  (CH,) CH,;

[0525]  (CH,) Ph:
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[0526]

[0527]  Hrins22%20, I HPhR 4 EE (S WA, W0 96/23526)

[0528] T4 & 41 4 8 A HI G HTBMEE R T : 2002457 A 30 H #2528 1 £ H & I B i FE 51 5
10/209, 183, & >y “J= T~ Bk 1) 2 B8 44 48 7] 38 5% 75 (PEPTIDE-BASED MULTIMERIC TARGETED
CONTRAST AGENTS)”, ot id 5] FLL B AR S5 & il an, 4F 4 s B 45 & IR AT LA B - PR 80
BB AKC-P*-Y*-X-L-C (SEQ ID NO: 1) , Horp P+ A il R IR sl HL AT A 4 - BRI R R , Y+ N B &
Bk H AR RARAT AW (F53 -7 B ALK P C1 B TEINO, B4 88 20 BUAR) , I X H A
MR D -BRL - R ZIR o E N 53— A S0, BRAT BLIE H = X, -X,-C-P-Y-X,-L-C-X, -X; - X, (SEQ
ID NO:2) , HrbX i HW. S FY BRI Y BRI F X, 08 H EHLdHL S X, H G.D.dD; X,
e HHVF Y MW, X 3% 1LV OAING IF X% ENGQTLLV, BIX AFLE

[0529]  FH T 45 & 95 A2 1 41 A 2H 23 () TBMAL 45 632 BH B 82 (HA) A5 35 A0 1) Bk . © 4055
HAERL A SER R RE B, B4 85 7 55k H R AL12 -mer Wi B 47 B 2 FIHALE & 10 Bk (S L1
fiMummert,M. ,Mohamedzadeh,M. ,Mummert,D. ,Mizumoto,N., #fiTakashima,A.J.,Exp.Med.
[Sei PR a7 28 5] (2000) 769-779, Hilid 51 FI ALK S 15) o X2k Z — : GAHWQFNALTVR
(SEQ ID.NO:3) , LAZy1uMPIKd SHALE & - Gn e sL BT R (1), B A IR A EAT TN R 3 22 HCR
ok 5 1 . HoAHALS & K535 : TSYGRPALLPAA (SEQ ID NO:4) JMDHLAPTRFRPAT (SEQ ID
NO:5) JTLRATWPMWMSS (SEQ 1D NO:6) - FITPLTANYQGDFT (SEQ ID NO:7) .

[0530]  54b, SPHA R A S A0 1 AR PT LB FE PRV ZHALE S KR R I L B &5 &2 7, B
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FERHAMM CD44FEREE B A FEF AT LLEB (X) ,, JeH B2 B LA (1 Ly s \HisEiArg)
I HX R AER 1 7k A
[0531] 7R At st 5 v , 9 A8 B ) B FF R T AR A S A0, HnT LB E T R 45 &
EEFR R RE ST H T A& R 2R 46 37 5 : XBBXBXEUXBBBXXBX , H:
HBAE B MR AR L (Bl WLy s HisBkArg) , H HX& AR RR 1 7R I - 451 40 , 1 25 45 & JIRACQWHRVSVRWG
(SEQ ID NO:8) 7 & XBBXXXBXJ¥ 41| (Z WLl WiNielsen,P.K. ,Gho,Y.S. ,Hoffman, ,M.P.,
Watanabe,H. ,Makino,M.,Nomizu, M., flYamada,Y.J.Biol.Chem. [A#{t 224 E] (2000)
275,14517-14523, HiE it 51 HUA LB R &) & )a BT =/ R HEEAEHEA TS
(HIP) & /3t o] DAL FE IR Hh o 3 P 177 1 — A 52451 2 CRPKAKAKAKAKDQTK (SEQ 1D NO:9) &
[0532] 77 HoAth sz it 451 v, 995 20 A i) ok R DA XS B S R 1 PR B KA e B (91 52 4 B T
AW NG (PTPw) ) BA 35 A /) (Z WAHlinBurden-Gully,S.M. ,Zhou,Z. ,Craig,S.E.L.,
Lu,Z.-R.,Brady-Kalnay,S.M.Trans1.0Oncol. [#E{kisg=#] (2013) 6,329-337) X FhIE 7
) — > S 461] & CGEGDDFNWEQVNTLTKPTSD (SEQ ID NO:10) .
[0533]  7E HAth Sk i (5 v, 995 28 0 ) K o] DA 4R IE SR A B A SR A (Z Wl inZzhou, Z .
Qutaish,M.Han,Z.Schur,R.M.,Liu,Y.,Wilson,D.L.,#ILu,Z.-R.Nat.Commun. [ [ #Ri@ifl]
(2015) 6,7984-7994) o iX FhL 7 1) — /> SEA51] /2 CREKA (SEQ ID NO:11)
[0534]  FH T m) £F- 4 25 1 (1) F F TBMBL 6 41 4 25 1 45 6 K, DL R VR FE I FLBI A N 13847 4F
Y B YRR S I RS (8 I A  SE AR AN S Bk R AR AL BEERL) o ] LAASE FHAT A BE 8% &5 & 41
YE R A IR G0, T LA TR 3 R A K - W02008/071679, 3£ [E £ F]56,984,373:6,991,775;
17,238, 34100 Je 25 H 4 F HH 5 52005/026 1472, FT A 1% Lo 34 1 5| FH DL HL Ak 45 4 . ik
(KBRS LR A2 B 29254 (B UNZI3 R £120. A5 B 4118 LIS E ZJ15. FIZJ10E 4
UNZHEER) -
[0535]  FHF-#E m) JRE FEEAE H 2 WA AR A FHTBMARL$5 - 5- B2 (%, Wi R Ao

HO

/o

[0537]  FN5-¥Z MR, W K AN,
HO

NH

—

[0536]

NH

[0538]

N~ OH

H o
[0539]  IX 4L FHTBMAE I S ALY EG (] an B8k S AL Y ) 7= AE BIROS A7 75 I # | AL I B
Ja K & W tnShazeeb ,M.S. ,Xie,Y. ,Gupta,S., flBogdanov,A.A.Jr. ,Mol.Imaging.
[>T HefR] (2012) 11,433-443, fr A XL SCAFIE TS 51 FIA L BAR S ) o ISR b 3 80
K HEEER I EEY) (A BB ) .
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(05401 7 H At S jii 45, ROSHE [ &5 70 P AL - T LA ZE PSR A7) (9] dn e i 2 AL L
A I SE A R B BRAL ) AL AIDGERRIE [ o FE A AEAE AL FIRI I LT
DGERRZE A AT 540 T E AL S I e R8s 1 (Bl dnvin (T11)) 72 ez JR 2 &4 - 4 DGER
S P B B AL, T4 AL (¥ DG R 2 [ LA A A 5 Ak TR AL S I & R & 1 (B andin
(ID) T4 BB S - MMn (TTT) B4 JgMn (TT) S0t B A< 3G o

[0541]  #EH A St , A REEBIADG (AT IR 4f & A TR B S e R E 1, 4
4iMn (T1)) f4 J - B8 ST LARLHS S B0 IR BC AL IREE R CE A T4 mt AL S e,
ltmMn (TTT)) - LS4 BIREE A1 ) LA S & 45k thMn (1T) 4 2E W44k ) (B an 40 < Ak
S A L E A IR B B SEAG T AR AOMn (TTT) o MMn (TT) % # 9Mn
(I1T) FHIWIEFRFEL.

[0542]  #EH A  , WA REEBIADG (AT IR 4 4 T m i B S e R E 1, 4
anMn (T11)) B < Ja - 2 A vl LLALHE - B AR AL IR AR 4] O ) T 45 B i <8 @ A Ak
A& BliMn (T1)) - LS4 BIREE 4] ) BL &S & 45k thMn (1T) 4 2E W3 J5Um) () an i s Hi R
IR 2 4 R AL W) 38 S il \NADHERNADPH) 3 J5 17 7 A2 M (T1) o AMn (TTT) %% 4 gMn
(ID) FEGBERE .

(05431 F B A & E AN i FF 0 0 [ 88 ) A3 I TBMOR] B A4 < 31 1 g (9 KR (2
Jastrzebska,B.,Lebel,R.,Therriault,H. ,McIntyre,]J.0. ,Escher,E.,Guerin,B.,
Paquette,B.,Neugebauer,W.A., fiLepage,M.J.Med.Chem. [Z¥{b % 42 & ] (2009) 52,
1576-1581, Hilid 5] L L BEAR LS ) - R A B BRI S r] LU &) - & R &
P 98 PEE PRI A2 o B AT P T P 3 B AR B A i AR PR 48 PAY i B

[0544] P BE A SR AR A AT I TBMAR S « T 42 B 5 4E 8 A 2248 (von Willebrand) A7
2 BRI B R LRI T 85 S IR IE SR ) o AnAe e As FID , A AT AN CA SR B 5
FAN B A BUE 22 R Sk (0 BT PAFE AR I SR 2 1 R TR R B o T R R i
JEUER 0 B RT A4S DA R X X, X, X, X X X, XXX, (SEQ ID NO:12) , JLrhx af
PAFEWCVBREA; X, AT AR CLBRA X, AT BLZE (VA K BT X, AT B /2P CLBRA X AT LA /2D G S
CoBA; X FTBAZF \RVCVBRA X, AT LA C ML ERA X AT LR AEVBRC: Xg AT BLZ L WMAR L CLBA; I
HX FTRAZZES WNLG AL CBIA s A X - X o AN 3N ST A& CBRA, I HLL X - X CAIA
FRIE ) B 2 94 040, AT LR BLR FR 471 - WREPSFCALS (SEQ 1D NO:13) ; WREPSFMALS
(SEQ ID NO:14) ; FIWREPGFCALS (SEQ ID NO:15) .

[0545] 25 & i J5 B IR A 3 — A se Bl B A A R IE X - X, - X, - X, XX - X - X=X =X -
X, -X,,-X,5 (SEQ ID NO:16) , HrrX AT LLSZW.CLBRA: X, AT BLZRC A X, AT LA /ZE . CLA K BY
T3 X, AT EASEPCoBA X AT LAJED GV S\ CVBRA X AT BAJEF JRCLERA X, AT BA R C ML BRA ; X T LA
FEAEEC s X T PASEL MR CLBEA; X AT PAZS WNLGL L CLBRA; X ATEAAEC ML BRA X, AT B
PLAVERC: HF HILHX AT UK QWP HAG L CBRA s H X -X AN I A4S 2 Cala, 5 AL
ForprX - X P CANABR I (1 S B % M5

(05461 45 & M I 1 9 BRCE R LA BRI 2 X =X, - X - X =X - X=X - X=X =X -
X, "X,y X3 X, X, (SEQ ID NO:17) , FrpX AT LRV T.CoERA : X, FT LA AZAGR\DBKC: X, F]
PAFEWCVERA X, AT AR CLVBRA X, AT BLZE (COA K BT X AT B2 P CLBRA X, AT LA /2D G S
CLBRA: X AT BARF R CVEA X AT B2 C ML BRA X FTBAAZE AVERC X AT LA /ZL L CLA ML ERR s
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X, AT EAAES \CLANLGVBRL ;X ATBLFEC ML BRA X, ATBLREP AV BRC; I HX AT ELEK QP HA G
CoalA; FLp X -X AN I AT R CaRA, F B X -X  HHCRIABR B (1) S 4 2 6.
[0547]  FH-T 4 B R &5 it — 2D IR AT LUK BT : 20064212 H29 H #5321 55 B & 718,
034,898, i~ “I JH 2 H R AE 1 771 Methods of Collagen Imaging)” ™, HidEit 5] H A
HRARES & B0, e B 8 (1 455 AT BLGE )« PR BB KW -H-C-X - T-X,-F-P-H-H-Y-C
(SEQ ID NO:18) , H X i H Y T\ BLS, I HX, 0] DL AT 2 B /R o FH T4 v Jid J5 2 1 ) HoAts
BT DB B (0, 8748 BUE ) IR BRoR %55

[0548]  FHF 45 &AM ERZAR BHEEE ca-v-B-3fa-v-B-58IBEE A T MMPEEFR FIRGD
JOR R I 6 ) B FH TBMA IR T+ DA T ST R il ST A () 225 STk v - 2004486 H17H
FEAZHIWO 2004/112839, Hadid 5] LA B AR LG .

[0549]  HHT-&5& 3t ae A 00A FHTBMELHE T X

A

[0550]

ZT
|

NH»

I=z

O

[0551]  H4HIEH

[0552] IRy SEAR IR FE iR RRAR 1T 6 52 38 5 7 I s IR R I PR il o © 28 K HH 1 AN ) (1) SR s
Wi 2 2 A A SAE i, DU G SR 0 RS, (S 2 G TR AN & JR 2 G i 34 #0
JEILO2H 3 AL RV R s e DL S 3 B S BCRAU R AR EAE DA 3o 12 2 Y
A Wi L RT 4RI, o MBI 2 A LR DL B N — A E A H 2555 (SAM) o SAMP] B ELHE
Jig 5 K B e 2 B AR ) Joe 3 3 A L A AL B S IR AZ R BN A BL 2> 1 - SAM AT VR 25 A Hic 44
&R 5H B G466 DY BRI AR ks sl 20 2544

[0553]  mJ L e 3ok A4 40 dak 20 1 1) 5 vk CBL 38 A 7 I R R B & i 5 v (Z LB nwo . 01/
09188.W0 01/08712.LA J¢ 2 H % F)'56,406,297 16,515,113, Fr g 1% Lo 2 45@ 1 5] FH LA H:
BAREEL) ) KA RSAMHANG K& B A TR . S b, SAM S B A e Ak A 45 4, - HL Al BA
ARk (L) SE G BRI 454 - an_EIREE R BT8R 1K, SAMA] DA T2 A Ak b
FATART 2 B o 514, v] DL SAM (T 25 FH L) SR fATREDGE: & o

[0554]  mf DA B A SAMA 2 & FC AR 72 55 T 5 m T 7 B 20 359k B i s 7848 (TR R 4
JBEAEW) ARFEFARMIIKIE T, B AW AT DA 32 DL FAR R 2 1 T A7 s IR R 5 423
WPELL By, B Sy mT DL B0 H H 30 AR AR - S, T RIMESZ I, 2440 T H 42 T%
T, B SAMI & J8 2 & 0B R B0 B8 i 1 st 5 R (S L6 an 55 [E & RS54, 899, 75514,
880,008, M= ¥4 i 5| HUA H AR S5 5) .

[0555]  SAMA] L EL¥ERE A% K U R (Z WL WiNicolle,G. M., Toth,E. ,Eisenwiener,
K.P. ,Macke,H.R., FiMerbach,A.E.J Biol Tnorg Chem. [ZE¥)TEHIAL S 2H] 2002 7:757-
69, Hod i 5] FH LA H B AR 2 &) , 88 Ak (S L6 WiMulder,W. J.,Stri jkers,G.J.,van
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Tilborg,G.A.,Griffioen,A.W., fiNicolay,K. ,NMR Biomed. [“E#)E ¥ if AR J% &
2006 19:142-64, Hi@Eid 51 FH UL H B AR SE &) 1 I8 o A0 R JoT 45 22 (4] - SAMd v DA 3k [ VB &5
(IR AR B BN (S WAL £ 41456,869, 591, Hod it 5| FHUAHBIR LS .
[0556]  SAMIL ] LA g 3k 20 e () A e B 2 1] (2 4 n 56 18 & H) 56,916, 46 LFIWO
2003/0232012, P& ol i 51 LA LR AR 2 ) o m] & AR, IR nT LU 3 4259 (S L4
WIWo 2004/0204561 , Fidist 5| F DA #EAR L &, DL R Ho 3R 1 K 91) «
[0557]  FE3k
[0558]  7F—uLsjta {5 , TBMS 2 & B i i 23k (L) 384 45 & o Lal LLELTS , i, B4
CEE SR T 51 o AE— AN S, o] DLELFE % — KPP 21G-6 (H &R - H &) - 725
H TBMAL 35 JBA P S it ] H, L m A i TBMIBR AN - A 3y  C - K i« BN - FHC- A 3ty B 3, 1 9 Tt fi
B3 o oAt 735 451 A s S 0, < R A R T JOR AN 3 Y R T o 35 Sk T DAL B L S
FERIIR b R b DL S IR IR 43 o L AT LA — AN el 2 AN Re ] (BLFE I 18 Tt
T TR 6 R T e 8 2 5 PR R I Y e 1A B« 25 RE I R e R S B4 - - (0- (CHL) ,-0)
n, Hiin=1-20,000, Jf A5 HARH, Hiin=1-6;NH-CO-NH-;-CO- (CH) -NH-,Hfn=1%
10;dpr;dab; -NH-Ph-; -NH- (CH,)) -, 3tHn=1%10;-CO-NH-;- (CH) -NH-,HHn=1%10;-
CO- (CH,) ,-NH-, Hrhn=1%210;-CS-NH-, Al
>0
[0559] ‘ .
2N
0§

[0560]  #F — bzt (5 , L4 AT TR ERDGIE #2 B EE &9 . Bl dn , & W el LA B A LR 3@
=

[L1—[TBM]

0 R? ; R2 0O
HOHN/H\NHOH

Fi3-|/ IHE (XXIX)

o HO 0 ;
L= reun

R2 R2 0
[0561] 03 [ ALY £
HO_ N/ \N OH

.r Rz (XXX)
G HO j;'ZZ‘ ;

0 R2 R R2
M/ \N)—<

0
OH

° Hs_l/ R2 (00K
e L |

[TBM] L] HO "0 :
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{L] —[TBM]

R
R2 3
WO\ oo
Rs N,
Y R¢
DG

re SN A

Rs. N ’
Y R poox
ba ;
[L]—[TBM]
Ilﬁz /F"\ R3
. i (XXXIV)
Flﬁ\l/N N'Fl‘*
DG ;
[0562]
H1
R2\ / \ /RS
HSYN N‘H4 (XXXV)
DG
[L]“‘[TEIM] ;
[ll-]—[TBM]
R1
R2 Re
RS 7N\ R3OV
oty
R4 R4 :
R1
RZ2 '\ R2-ILI—[TBM]
R3 _N N_ R8s
Y N ooVl
R4 R4 :
[0563] Al
R1
R2 , R2
[0564] RS\(\N \N’ RS (XXXVIN)
R4 R4—I[L]—[TBM]

[0565] =L 242 Bz i) Eh.

[0566] TR e 145 N AR (R ) 2 B &5 Ik 0 2 OAA) 9 38 S A6 J 7 V257 B L
fl 524151 F: W0 01/09188.WO0 01/08712.W0 2004/112839. 3 [E & FH 1% 5 51510/209,
183 iRy “F:F K1) 2 AR HE A iE 5277 (Peptide-Based Multimeric Targeted Contrast
Agents)” , F-20024E7 430 HHE5) LA K 36 4 Rl #1117 9115 11/618, 564 (4 “Re 5 85 (1
#E 4 ik (COLLAGEN BINDING PEPTIDES)”,F-20064F12 29 H#250) , g iX 62 3@ 1L 51
DA RS A .

[0567]  EEATAAR & BEE YN R

[0568] X GHARREW L & N EEANEIRE T, LA IR E S 1) - w] DL A8 sk
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BN 745 4 B EEA W 2 WA 4N, W0 96/23526, 25 [F £ ] 56,406,297F16,515,113
(BT A X e sl 5| DA B R 25 5 L DL LA 5243

[0569] & JBE ST LLEFEIR T FE0921-29.40. 428557 - 8314 JB B 1. 19l tn . & J& %
Ea] DL FRIE R DL T )RR 8 BA R E M [RIA2 3 : Gd (TTT) WFe (ITT) \Mn (IT) \Mn (IT1) .Cr
(ITI) \Cu(II) \Cu(I1I) Dy (ITI) JHo (I1I) \Er (ITI) .Pr (I1I) \Eu (II) \Eu (ITI) \Nd (ITI) .
La (ITI) \Lu(ITI) «Sm(ITI) ~Tb (ITI) ~Tb (IV) <Tm (ITI) .Y (III) . In(III) .Ga (ITI) .Tc
(I11) \Tc (IV) \Tc (V) \Re (ITI) \Re (IV) \Re (V) \Bi (IT1) <8 Yb (I11) . 4 & &5 F 7] DA A& IRz
PER) . ST, B T AR LDGHI L SR, £ BB T 5B AR EEE S,

HAr Al AR E AR & BB S . T &8 & 7 18 G ERI T B BK J2 45 5 26 A
JIWIHEDR , 3T H LR 22 0K AR FEEAT W6 AR B B AR & B 2SS vl LR A YE
MNT0ZE L1251 K, BIK 7E10'°ZE 10™M 5S4 % FMn (TT) 42 J@ 2 &4, 4 8K Rz ok
T12. I EK ) J7 V5 R AU R : 2 Wl iiMartell, A E. AMotekaitis,R.J.,
Determination and Use of Stability Constants [fa5E i F i ffi @ Ffdi FH 1, 2520, VCH
HRALE, 212 (1992) , Hodid 51 LA LBk 4 & .

[0570] & A] LLGE 4 JBE & W00 i 75 R A8 . 40 R4 BB S35 NTBM, W A LLAEAAAE AR
FEAESEAR 70 TG G0 T DBt 78 2 o F T 0 55t T4 3R (1) 07 V2 A U2 RN ) 5 23 LA 1, WO
96/23526, it 5| LA BARLE G .

[0571] M m it R B AWM — N2, X T REHE R E AWk, MR
5t 4 26 52 BB W0 el 2 (e e 4 B0 B PR ] o 3% 4 76 LA R 2738 45 21 78 75 30E B < 451l 4
R.B.Lauffer,Chem.Rev.1987,87:901-27#1P.CaravanZg A\ . ,Chem.Rev. [{b2#3Fi1£]1999,
99:2293-2352, [ TH I H I 2 S8 (51, 7K 7 B B B 1) A 28— 2 52 ) S o F i (<
1500Da) & @ S AR W& BE SN (B 5EA SRS T4E6.
5@y T ab MR BE 38 R B EEAR) I, AT DO 8E 31 e At S E 1 52 o [R] E , %6
JEREHE B A AR S IR R 1) & BB A I — PO R E N 4 B 12 10 26 1 T &t Xt stk
BERTRILEEY .

[0572]  fi33X — i) — PP 7 S AN R ) 2565 048 N 21 WL TBMELSAMBE 4]+
AR E B (BB &) A T B AL TBMR 254, 7] DL 8 5 e 21 8
IRt TR 27 6 2 -G kAT HF e 1 ELf g >t 4k & (A1 RIS SMA2 s A R 4H & o LU P T
708 1 st R B S W mT At — 224 LA 4B AN [ B TBM

[0573] & @B AW AT LVHE — N EZ A KD FAE— D EZ A — @ECEE) Bih 2+
(1)1 350455 B8 ) 8] o 7K 43 R ~F- 3245 B I 1) A2 7K A8 ot 2 1) 818, I HL B T FE T AR 4L o 7E
3TCF AE& BB A YIHIBLALZ iR 7K (1)~ 3545 B3 B 18] AT LAAE 1 AT100ns 22 [A] o 75 — £ S
i, 7E37 °C R AE & SR EEA I IO AL 2 A B 7K 1R~ 35145 B W) 1] #E 3 F130nis 2 [H] » AT LA
0 NMRSR AL 7K 237 1 145452 B I 1]« 23 L 451 41 DA SE 4917

[0574] KOG A & v H TG 5 &R E S & 1Ky T EE . H T8 KO 7 o
(R T VEAE A IS 2 O RN, I L RS b A0 355 M I 8 DA A 25 W R S BRI DA T 7%
AR E , Bl 5 7 KOG IE R HAR G RO F5 i & A AT T VA 6 B B S AR N R OGIR
SR B E L AT B AR, T0 NMRATBL B FMn (11) #2449 (3 WGale EM,Zhu J,Caravan
P.Direct Measurement of the Mn(II)Hydration State in Metal Complexes and
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Metalloproteins through 0 NMR Line Widths. [J@it''0 NMRZE %% BB &4 B % &1
MEBEEE T M (1D KERA]T An Chem Soc [ZEE L4 44£]12013;135: 18600-
18608, Hid it 5| LA BARLE ) o

[0575] & AFCARAISG BB AW &

[0576]  4n FFTik, A BCAR T UL T4 &R E A4, UL T2 B 19 . 8140, FMn (T1)
il 24 11 4 B 2B P mT ATEMRBRAZ H FAEIE 52771 - #8 N TBMIT) i 52 570 vT LA 45 & ¥4 , I HLIR 0k
AT LAAESE MRS FH A e A i 490 dn skt a3 B L 998 2R B U JULHEAT AR o E — S S it 5] v
ZE/DZ110% (BN, /02150 % £180% £190 % 2192 % 2194 % B Z196 %) i 5575 BE LA
T B R BE bR (1) A B 4 A DG IR 5 A SR IR AR 45 & o I R ) S AR 45 B R B T LU I
Z FhP1 455 T YRR VAR B Qe 8 7 v s P AT E T s SRR D ik s EREHE S T G
PR G 0 B 3

[0577] W THEFRZE &, &S50 T AR I ot 78 36, 1X T 808 I (IMREHZ 43 6 AE— 1k
SEHEG R, 5 ARG A AR LA R BN SRR E S - & B4 5L, 455 JF g R
BN A RZIL 505 (B, s R BN /2.3.4.5.6.7.8.98101%) . 40, 5 AR L5 A ¥ bx
B UUARFR B EAEREESY - SRG S ML, SERRE 7 AT LR 7R85 9F 1045 5L
B2 R T 1045 5th 2R 0 38 o 78— LSt 49 o, a0 8 SR 32 50 fE60MHZ F137 °C N (MR T i
AR R 2 N8 s/ IR TE 48 B T (BN, 2 /10.15.20..25.30.35,40, B 60mM
TS RS RS T o5, TE60MHZ FI37C R, 7E LR A 5 70 B LA K F-10mM s
{UENC &

[0578] %l RIC K& JEEAWIE ] LR R GIRE RS BB SR E v LT 2
W5 , B a0 T AERE 7 A2 W B (L4 1 i & S A2 558 F) AR N L 2 = AN/ Bl =
PRZEFNE W 3T B, 35 N TBMIR R ET ] DL &5 & IS SEAR 20 BT 4, F HL T DL K
(9 %2 Y675 Ay (a0, K0, 1ns B100us 8% 1ms) , B MR &5 AN 5] I 52 TE 2 1 R 4850 s
M. — kUt , 2 W EE L F156,406,297H6,515,113, I THid&E & TAES K& BES
VIR B 52 , W3 I8 5] FH DAL EE AR 4 4 L R 6 & SR B B R BT E 5 9% 43 BT A SEZ IS PCR
S e A G HA

[0579]  MRIi&HZF0AY A

[0580]  MRTi& 5277 fE LA -5 5 AUMR T 52 77 AR 1R] 1 77 =04 F o 9 2, 1) 5838 (0, 2090, A
HK) 45 T A BRI 5500 9 BB 4R 1% 5B MR . 78 EL A TBMI S ite 461 7 , 7T LA 43 AR
T S M B S R AE 5 X b B, PR I B 5 2 456 1018 5 7 BEAR IR L 3R
5T 1T L B ) e B 3 5 R AR T B o 3 A AL A AN PR T« 3 e 9 0t 9 R B A Je
SR A 9 bR [ BE IR FE 51 IR A (Flow-spoi Led) K [B] 35 5 1 - A4 ) LV RN
[ TE AR (out-of -volume) SHIEA - 33086 5 230 (4 « i BT A (B Tt 5 1
PR 5 MR 2 TR T, 22 55 BT i BRI B 5 22 5 4900 e B AR A A 46 M AN B2 A1) 6
J7 5] CHs 338 0405 AN S L2 RIS LE ) o T AR I il 46 7 i mT B2 R o e Bl
LR AR HE &t r] LA i SiE RIS L

(05811 m] DA FHD f it 5 38 o AR AR i 52 MG R A2 A0/ Bl L 38 A/ B — FhEl 2 B 5 A
BRI F I T o A BRI AT DRI 6 BEAR K SR A R B R A el
IS P 5175:09/778 , 585 , N “Hif L4 1 3 i 52 £ 4 (MAGNETIC RESONANCE ANGTOGRAPHY
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DATA)” , T-20014:2 H7TH$EAZ , LA J 36 B L R H i 7 51°510/209, 416 , @4 “H T 1L R4
BT T SRR B R G A7 v (SYSTEMS AND METHODS FOR TARGETED MAGNETIC
RESONANCE IMAGING OF THE VASCULAR SYSTEM)”,F20024E7 A30H 22 , i ¥t 51 A
PLHEC B AR 2t

[0582]  AR#& & KRR , 18 5 77 W LA BC il s 2 260 o anAE b s R ), a2 700 T LA
A% B2 AT A . 45 Ll B2 1) BARZAR AT LS T 2 ek A A a2
I EIE o “252% BT B2 AT AR ARG S R B A A M AT AT 24 27 b T 8252 (1) 6 T8 < T
EREIAMAT Y, MBS T 2 Ja, Re W (B A ) Tt s R sl FLva AU
BURRAR Y HAMAT A2 4 Tl FLBh et 38 m AR R S (B dn, s ad ik H IRgs T A&
W5 25 Ty A MR WSOk IR0 BRCRHDGT T 5% A M 2 38 i BRAR AR S 1 1) AR P IX 25 (48] 2 i i 2
FRG0) W16 AT 1 I 5 8 1 IS 6 32 52 7)) 24 2% B AT 452 1) #h A0 4 - 1T AF B AR s 2
255 BRI AU LR ANBR ) PO B8, B FEAEASBR T4 45 AN - FE R - R B
[0583]  ZjWpeH AW mT OB AT MG A4S T, B D IR B 4h G T 0 B A A T B fEH
ANBR TR T Bk A S SRR P S D)5 S P RS N 45 T R KN 4R T 29 ST DUAE
RNHEE AE N A BCE 24N 70 & AR 18] E 2 B B AE 9P e B R 2 i shimid ok 4s 7 . A
I, 38 2 ) AT DL B 9 F TR 25 T i A2

[0584]  HAYHN, T KN 45 T I 41L& W72 15 J0 TR S5 98 K P G il b IRV TR - 0 2216 1%
S A W 3d mT DA ALFE 3837 7] R e 77 RN R S SRR I R (] R 22 R TR DA G2 A v S 50 67 1D 5
— RIS B o Tt il an Lok S A 4, s DL s A | DR A 7 e, Bl andE
T TR B KR GG VBt % A 0T UG A7 AR S 2 A (91 an DA VS P B AL 4 B 3 12 57
OB ORI WA NPZTE A5 SO 48 1B VI e 1= i Rt/ | Tl 5 5 K SR S8 22 00 N = 1
B 3T 11 5 A SR ) B SR B AT 40 B o RS e v S 25 T 2 A Wt T LSRR TG A R S FH K
B ER K 1Y 28, (1S AT AAESS T AN IR e il o VR - AV G L & 1 S R S 2% ]
Pz 0 B SR 2525 BT RS2 B By RRE 7 A A 77 Bliis 24

[0585]  #E— s foi v , it 52 7 LA R S H A R e s T 2 B 46 Tl s A 7 v
ATCLELHE : B Ak, B IR KN SRk Y B P TR TN B 45 T . 29 S RE DL Ak
SRR ST AL 7 NS T 2 s (B FE ) Frg TR ARG T 107 OR
T Z AR R (EFEEE R E R B P A AL R 2R) H H 2B R 45 N R 7Eske
36 e AN [ AR 5 QAR ST IR 3EAT BRAR 2 S5 U 5 o 8, 12 W R IR 9T T 75 1
IR AEZ]0.001250,000ug/kg (R E0. 01225 0ug/kg 22 [8]) F) 15 A4 B (K TG L AN .
[0586] =43l

[0587] 4y,

[0588]  J&H FH . FI A 1 1b 25 i R SRR 2 s M W SR 1, 9 BLAS 7 Bt — D a4k R ] fd
[0589]  NMR.F&IE A4 Ui, 7E25°C R AE500MHZ i Varian G4 F i SENMRE . 4k A7 7 DA
6 (ppm) 55 X F'HAN°C NMRIE: , K B AR W )i PR B 5 %, B3 T 46D,0 (L I AR
Wi &%) EPE%EI@BC NMR#b (Fulmer,Organometallics &)@ A HL]12010,29,2176) 10—511@]7”3?
M EAEBruker mg60 Minispec 1.41THI37TCRNHAT HhIA) (T) IR R LR LT HRAT
FIAE0. 05 X T F5 X T Z [8] {1 10N 2 e 455 2 I [ 90 ] 3 47 5 % Wk 52 S 6 < il Fl Car 1 -
Purcell-Meiboom-GillH Jig=l e SEAG M S AL (A (T,) IRF SWERRE (r).,) B EDANIRER
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1/T, %l Mn T Fe il 250 30 o TOM BRI (T,) st PRI TR E 1. 7T R ANH,Of 5 12 7
Qb 4 55 SRAE(F) (Gale,Carvan, J.Am. Chem. Soc. [ 2 E K42 4> 44 £12013,135,18600) . i
i A K T4 H,0 (pH - 3) BRI (69 1/T, 38 BBk CAMna B (BAmMit) SRiH55170 T 5t %
(rs). FH10uLi)18%H, O £20.7-1.0mL NMRAE N .

[0590] FE4F 4R A B A TR B R Wk m frid #t 47 & (Carvan,
J.Am.Chem.Soc. [£Efh2E% 42412008, 130, 6025) o &1 5 2 » #4CaCl A8 I EIL A 420
(U Frz) e LB A0 N 21 2 B 3 R ¥ R b DA R 21 4E B 3 R Al (CaCl, 21 4 8 3 R A
e TIL it 1) £ FEE 4 39 9 10mM , 10mg /mLANO . 6U/mL) o W& 1T , K T 75 ) 21 4 2 (3 Bk RS #E 37 °C
FNiE B 20min.

[0591]  HPLCJ7 % o {3 FH H. A LC/MSDB ) 22 42 1 100 ZR FIAX &5 FDa 1y % 45 s 14 AR A W 4%
(HH7£220. 254 F1280nmAb HEAT UVAS ) 347 R AH (3 - 5 i (LC-MS) o 3X — RS fd F 7%
WK : (AL Kromasil C184F (100X 4.6mm) ;3% Mi7iC: 90 %MeCN/10% 10mMZ, & %% , D= 10mMZ,
R4 s M6 - fE14min N N5 % CEIS % C; ifi# : 0. 8mL/min. fd fiPhenomenex C18m{C54E
(250x21.8cm) fEFiT* (Rainin) Dynamax HPLC R4t b #3EAT I AH 2 1) 2 Bl alifh, (b M 220F
280nmBEATUVA ) o A BHAHAR R NG 0. 1% TFARI /K ; S BHAHBRZ R I 0. 1% TFARIMeCN ; i
B AHCHE 50mM R #% 4% 1V, pH 6.5 5 I B AHDAZ 5 %6 50mM K] £ 18 4 2% i (pH 6.5) F195 %
MeCNHITR &9« FI T4l AL 730 R - (P1) 95 %A/5%BIF4f, BII 2% 4> £ 23min P 4 N &
70% o #5495 % Bk 2min, 3 HAR G R AE 25 % B ¥ R E5 % B N T 3min, (P2)
95%C/5% D Ufi , DI 4 40 /E23min P 38 N A2 70 %6 o 454 FH95 %6 DYk 2min, 3 HAR G A1 &
5%B. K RGAES % BN H-F473min, (P3) M95%A/5%BIT4E, BIK 2%/ fE23min P 4 0 &
95% o B = 95 % Bt 2min, 3 HAR G RIAE 25 % B, ¥ KRG 7E5% B F H- T 3min, (P4) M
95%C/5% D Ufi , DI 4 40 E23min PN 36 N 2295 %6 o 454 FH95 %6 DYk 2min, I HAR G A1 &
5%D. ¥ RGEAES % B N F-F#i3min, (P5) M80%A/20%BIF 44, BHI 2% /3 AE23min N B N &
95% o B = 95 % Btk 2min, 3 HAR G RIAE 25 % B, ¥ KRG 7E5% B H- T 3min, (P6) M
95%A/5%BIFUE , BRI L 43 TE40min A 3 i1 ZE60 % o 454 195 % Btk 2min, 7 HAR G R 22 &
5%B. K RGAES % BN H-F473min, (P7) M95%C/5%DIT4E, DIK 4% 7 fE23min P 34 0 &
60% o B 195 % Dtk 2min, 3 HAR G RIAE E5% D 4 KRG AES5 %D F H- T 3min, (P8) M
95%C/5%DIT4E , DI 4> EA0min P BE HN 2260 % o 4 FH95 % DYk 2min, 3 HAR G 1A &
5%D. K RGEAES %D N H-F473min, (P9) M95%C/5%DITUE, DIK 4% /3 AE23min P 4 0 &
40% K54 H95 % DBk 2min, 3 HAR G RIAZ B5%D . RGAES %D K F-F i 3min.

[0592] DD (E) &5 & W5E o A5 FH 5% BT HR BIDD (B) %€ 56 M 5 B 45 I 58 SRSl 3R & 52 0y
T I L 5% 7 ' & T Jre P () RH N A% Ak SR A K H DD (E) () DY F 25 PHBH AR A0 1 ik (TRITC-
Tn6) [ B 4 . RITC-Tn6 R4 BIK A2 83 DD (B) & 1 5t 5E I an S i Brik 40L& B3 1) 22 6
¥ids K€ 1) (Caravan,Bioconjugate Chem. [45&Wib2%]12012,23,548) 1%L E = iR
A E N0 IuMEITRITC-Tn6 7 LA R I 58 2% ph i Hh i3t 4T« Tri s (50mM) NaCl
(100mM) \CaCl, (2mM) \Triton X-100(0.01%) (pH=7.8) f# FHTECAN Infinity F200 Pro
TEARACEEAT B 1) S P 0, A e AR A T A 38 T DU AR 0 P B et 8 2 40 (B 535nm,
R H590nm) o

[0593]  7EZHZURAIMLAR H FIMnE f o A8 FH 22 42.8800-QQQ TCP-MS Rtk Al € & @ik & . H
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TES % AR 0. 1% Triton X- LOOKHFRE BT A A it o &5 H A B < 8 1 2 14 A% 14 il 45
(E 0. 1ppb 2 200ppbITEFE ) , FH T € &

[0594]  HEEALE ATl 7E4.5%wt/v BSASUAR ML A (19 150 - 300uM 8] (135 FH Py 1) 2 4
Y- & B SN — RINER AT E 1500l A E TMillipore Ultra Free MC
SkDa ek Wi i B 28 48 A, I8 Ik B9 0o 4 240 1 OnL Fy ¥4 V0K e A 30 I T 908 8% 38 3 TOP-MS X AN oA
T YR B ORI E P M B R AT 08 B o AR R A I 0 VA VRURH R 2 B R Min Ak 32 ) 22 S SR VY-
i 5AEBE S0 Mn (PyC3A) (H,0) ] BB

[0595] KSR S0 AN Ak I AS T2 RSB Y o By A S 06 350 42 18 5 [ 1] S T AR W 50 o 5% T S 56 s 4
FRAIfE 4559 (National Institutes of Health Guide for the Care and Use of
Laboratory Animals) (Guide for the care and use of laboratory animals[SZ46 = 5
Yy #E AN 48 P 1 Bethesda [ D1 ZE Tk T, MD [ BL =% J111985) #E47T, H HAG 2] ¥ L% 14
FE 25 A E B BT 7R LA S 9 BE A B 2% 512> (Institutional Animal Care and Use
Committee at Massachusetts General Hospital) HJHL#E o iX DA 58 4 FH B iEEWi s tar
K (N=4 ;K5 ,200-300g; & /R 52 46 % (Charles River Laboratories)) .if it
25%w/v ALCLy oy HENN M0 SR 5 Sl K LA FE B o £ 5 SUBE RIS 1, 28 8% A7 (3505
BN, IR I AEALCT VA B /N SR DB AR o Fh AR ) B AT 78 N SRAE S5 3 ik 3 XA 3 i 1 -
2emAb AT F3 55 DA e /MU AR S o fd FHPE-50% (K i /RBHSG A & (Fisher Scientific)) fd
NS B BNK, T PREHE 3T 78 AR T 55 30m i ndd S PR (G920 8805 £L I Xt HE AL
EPIEP-2104R) o F KR VES 0. 01mmol /kg PR EF GE T8 @B 740 04mmo1/kg) o %f Tt il
SIS, 43 AR R R ) I E kR S ki N T2 58, AT 1A T 3 S AR o 75 J5 251101530,
60A1120min SR )5 & 24hBEAT il 0., I HACERAEFF S AL B /NI o W 5 S BIDRE 38 0 IV A
5000rpmES L2 10min, 3 H. 73 B % - FRE , FHPBSZZ M A B2 085 2 21 73 Afr BUHPLCH: |
[0596] K B ML A% T B IIMR B AR « AR R FE AR 2 B 1. 5T R4 (Avanto, P[] FIEIT
(Siemens Healthcare) , 3% /R 224) (Erlangen) , f8[E) | e hil ) A i - i 2k Bl g AT 19 - 76
SIS BATE) FH R gkt (196 -2%) SRR S04 o K58 TCE AE IR Bk A e sk A 23 50 3 4l i
MG T 185 o 5 5, 72 SRR T et R Rt o 156 P T I ASU P A5 W 5 Sk 38 AN S , 4R Je i )
SRAE3D TOFIMLE & 52 M v o B2 T ok, FHIFIAS [6] 7 Z1 A2 2R E AR 04T 73 1 Bid% - 3D T InAUeS:
FEIE1 (GRE) F12D T AN i bR (5 Jie Bl 8 (DB-TSE) o FEFT A & s i A e 5 , & I
BKES0. 01mmol / kg i AZ HR & (EP-2104REL18) o 7E i 52711 12 Jim B5 &2 7E L 2R A0 13 FH A
I T BB T 516045y 8o SR FHUL R S8R RAETOF M & B 3D T InAURR FE 1 7 41
TR/TE/##% fi=26ms /5. 75ms/25° , [ PYFOV=85x85mm , & [ =320 X 320, 58 VI i, VI | J& &
=0.47mm, A & R~} =0.3%0.3x0. 47mm, 1745, 7 HREER 18] =4: 185044 . FI T2 T L1
GREJF 4| BA 5TOF & 1& 52 i v MR ) 240, (H B A BN ML 2 7S & (481 ) sk
[FJTR (35ms) , ‘FECHHIS (7] 96 : 3450 Bl o 34k, BEATARMLAN, DU R K e 28 an T gk
47DB-TSE: TR/TE=800ms/20ms , [} Y FOV =85x85mm , &[4 =320 X 320, 11§ J, V) |7 JEJE =
2mm, AR =0.3x0. 3x2mm, AP FEK =11, 1°F 3, I HRAERS (B =44) %h . GREFIDB-
TSERA H S AR FRTE 75 , I H 2 DUl ) B m) SRAR Y o 18 i 225 1RO T I U & At e o4 2 fik A
FAAR LA ()T $4S T, #EMat lab (AR ASR2104a, MathWorks A & , 447 55 (Natick) ,MA (Thii% %€
PN) ) oA R T RS e A N SR A SR T E S 5 AR w22 (SD) ot iR, 4t
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X RE AN 2 TH B SNR  RATTE THE 1 B HUAGE U 2 JikORH X5 T LA 5% EE e A5 LE - CNR=
(ST~ S L) / SDoro TEIE ST B HE 2R (SNR . FICNR, ) Ab FILE X 5 TR S 5 AN 8 6F ] 252
(SNR_FICNR ) BEASNRATICNR. 15— £SNR (1SNR) ﬁmk_fi/[#i/\lﬁlj,'ﬁEI@SNR@uSNRﬁﬁ?%ﬁ
() R AR B 2 AR thw B8 TS vk 20 i, Horhp<0. 0585 A =& i 1 .

[0597] 2 412 K S Bk AE 175 5 LA T B 90m i ntSC 3R 76 Wl R &k 22 o i v /08 oo b b 3
ALIAEOCT 22 354 i (Tissue-Tek) H1 . FFAE-45°C F ke vp P A 1 AR TE AR UE T 2, B sh ik
PA20uM Y] 1 24T ¥ U1 R 9 AR DA R T 5 AR FIBE 21 4 5, ff FNikon TE-2000 %558 (i
K40%%) KA KL

[0598] Sl JE R AR 19 B 45 & Mn (11) 8- W B S BEAR IR & o

[0599]  A.N- ((5- H AR HIE) -mbmE -2-0%) H 2 -N N° N7 - )e K- 1, 2- A L 3 ik =
IR s (PyC3A-5-HEE) (4) HIE& M.

OV\NQN/\f ’:%?\_\B( . Q 11 TPA CH.0, ‘}’\NQN'\(D MGl rug

[0600] BUO H lOBu oME lOH pH 63 lD
B0 0 | N "(:\LD o HO " 0 | Moo
p
oo~ , oo~ 3 aF g

;
[0601] i3l

[0602]  N- ((5-H A BEHRAE) -MbmeE -2-28) FBE-N N N - e o- 1, 2- W O 2 e =L 2
B2 T g (2) o F56- (JRFFH3L) - JHEZ FH S (0.450g,1.95mmol) % N 45 £ T 4mL DMFHH[¥) 3
(1.00g,2.01mmol) A4 (0.243g,1.46mmol) Al — 57 A % 2. 3% (0. 468g, 3. 62mmol) H,
3hJ5 B S B FHE L OFF B 2 100mL , A1 FINa, CO, K T3 KB I K IR KBk, 8 5
ZENa, SO, T FF R 4 Bk (0 R ) - dl i ﬁ%ﬁémﬁg‘ (g 1 S8 Ak R, EL %€ : EtOAC, 0% %220 %
EtOAc) ALK, 643 85 1.02g (1.68mmol ,84%) 6, 9% B To (o iR . 'H NMR (500MHZ
CDC1,, 83K B Jii 7)) :9.07 (s, 1H) ,8.24 (d, 1H) ,8.03 (d, 1H) ,4.20 (d, 1H) ,3.04 (s, 3H) ,
3.86(d,1H) ,3.53-3.30 (m,6H) ,2.73 (br t,1H),2.58 (br t,1H),2.05(br m,2H) ,1.69 (br
m,2H) ,1.65 (br m,2H) ,1.45(s,18H) ,1.43 (s,9H) ,1.26-1.09 (m,4H) ."°C NMR (125.7MHZ,
CDCL,, 83K H#7) :171.8,171.7,166.4,166.3,149.9,137.5,124.3,123.7,80.7,80.6,
63.7,62.0,56.4,54.0,53.0,52.4,28.3,26.0,25.9.ESI-MS:m/z=606.4 [M+H] " ; i+ 5184 :
606.4.

[0603]  N- ((5-H AR JEFR L) -MEmE -2-28) FH B -N N N - e o- 1, 2- W L i = 418
i (PyC3A-5-FHiK) (3) oK —1Hk2 (0.390g,0.645mmol) 7E5mL 1: 1TFA: CH,CL,H it 16h. ¥/
YR A WD AE S ik e , I HE sk A HC18 A F 7 vAP1IRP-HPLCE T 44k, LIS B 2 1 1
[ 4413 (0. 184g,0.421mmo1 ,65% 7 %) . 'H NMR (500MHZ,D,0,70°C , 63K [ Jii ¥ 71) :9.83
(br s,1H) ,9.42 (br s,1H) ,8.68 (br s,1H),5.04-4.80 (br m,2H) ,4.61 (br s,3H) ,4.47-
4.27 (br m,6H) ,3.98 (br s,1h),3.74(br s,1h),2.86-2.77 (br m,2H) ,2.46 (br s,2H),
2.09-2.01 (br m,2H) ,1.89 (br s,2H) .'°C NMR (125.7MHZ,CDC1,,70°C) :173.5,170.7,
165.3 (— MR EC=0IARA M7, vTRe 2 T 5 75— MURE—8FES) ,157.0,146.0,
145.0,128.7,127.1,64.6,62.9,54.1,53.0,52.4, (—ANRER#HCH IR AR BAFR 5, ol g &
HT 59 MR —HES) ,24.7,24.6,24.5,24.3.ESI-MS:m/z=438. 2[M+H] 5 i+ 518 :
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438.2,

[0604]  Na[Mn (PyC3A-5-HIfiE) ] (4) o #—k3 (0.182g,0.416mmol) ¥ T-10mL H,041IFH &
BRA A pHI AT 26 5. 7R IIMnC1, * 41,0 (0.066g,0.130mmo1) K pHEE H7 45 56 5. 4 [ b
A W2 M AEHICL8 A MTJT L P2 RPLCHEAT 44k , LLAS B 22 (A (o [ /4194 (0. 140g,
0.273mmol,66% “ ) (EST-MS:m/z=491.1[M+2H] "5 115 :491. 1,

[0605]  B.N- ((5-FJE I 3E) -nbnE -2-3%) FEE-N N N - )eak-1,2- W O3k iR = 2R
fig (PyC3A-5-F2EEHIIL) (7) B 5 il

§ 0 QN o] o ; é 0 0
?’\N < NaBH Y ,\\:naf TFA: CH,Cly H?"\N N MGy ?"\

o o §
Bu lo-‘au W BuO l OH  pH63S ----l':_n,m‘;'---l-o
[0606] | =N Bu0” Yo | Xy U0 Yo | >y HO o | N 00
P z
6

o] o 3 OH g OH
[0607] &2
[0608]  N- ((5-FRFLHIFL) -MEnE-2-38) H3E-N, N’ N - ;e 30-1,2- W & JE =R
THE (5) AEER T K2 (0.200g,0.331mmol) 7E20mL MeOHH #t4E , 3 7E 24 it FE N 43
#EIMANaBH, (0.562g,14.9mmoL) o i i HPLCHE M s 240 o 58 FJ » Y8 N 10mL 7K G4 s b2V
WA L v R A 28 T A5 LA ot 5T 75 3E — 20 Ak P BONMR R AE e W] LR HE N T — 2D R L EST -
MS:m/z=578.4[M+H] s V1 B{H : 578 . 4.
[0609]  N- ((5-FRJLHI L) -mbng -2-38) I EE-N N7 N - al-1,2- IR O 3 i = 2 IR TR
(PyC3A-6-F2KEF L) (6) KM HIFh57E6mL 1: 1TFA: CHCL, " it # 16h o K S BT A W0 1 B 25
R 4f , I B J5 s 8 I CL8AE A7 ¥2:P1IIRP -HPLCHEAT 4l fk, , LA A3 31 5 (3 [ 44 117 6
(0.036g,0.082mmo1 ,27% 7* %) .'H NMR (500MHZ,D,0,70°C , 8K [ R F¥& 7)) :9.32 (br s,
1H) ,9.07 (br s,1H) ,8.65 (br s,1H) ,5.42 (br m,2H) ,4.92-4.71 (br m,3H) ,4.47-4.27 (br
m,3H) ,4.16-4.07 (br m,3H) ,3.61 (br s,1H) .2.83-2.78 (br m,2H) ,2.46 (br s,2H) ,2.04
(br s,2H),1.89 (br s,2H) .'°C NMR (125.7MHZ,CDC1,,70°C) :176.8,171.5 (—M&REREhC=
OSLIRAME R4, W RE R T 55— MR — 3 ES) ,1563.7,147.7,163.0,162.4,129.6,
67.2,63.8,62.4, (— MR ELCHILIR AR 70, Wl Re 2 T 50— M HIR—HES) ,
55.3,54.3,26.5,26.5,26.4,26.2,EST-MS:m/z=410.2 [M+H]"; {15 1E : 410. 2.
[0610]  Na[Mn (PyC3A-5-F¥2JH ) ] (7) oK —31L6 (0.036g,0.082mmo1) ¥ F-4ml. H,07 , I
33 RN 2 B pH R 5 456 5. 8 JMnC 1, + 4H,0 (0.014g,0.070mmo1) -4 pH = 5 1 5 &
6.5 FHC18KEMTTVEP2 ¥ I IR G W) #E A7 24, AR B & 5 (o [E 4K 17 (0. 040g,
0.082mmol, 1007 %) EST-MS:m/z=463.1[M+2H]"; {1514 :463. 1.
[0611]  C.N- ((3- LA FEHkEL) -Mbng -2- ) B AL -N, N N - ;e -1, 2-WH O H g =2
15 (PyC3A-3- Z.1i8) (10) [14 Ak

COOEL

°. Q - o N B9 ;:f' o 0 g é o 0 § o "
=4 ; Y\ MnClg
»AN N K,C0, Y\N N/\( § T S b hi ?/\N. N
[06 1 2] BuO H lO'Bu MeCH BuD lo‘ﬂu — S /igH pHES  d..f-..n - -:Mn'; ________ o
B0 Yo ) Fio0C | S VI - Mo hi o] EIODG | Ty HO YO EEES, | NN
1 8 9 10

[0613] J5&3
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[0614]  N- ((3- ZERFEFRFE) -MEnE -2-F5) FIHE-N N N’ - [ea-1,2- WM O TR =l 4
2T T (8) o ¥ —11k0.042¢ (0.092mmol) 15 7E5mL MeCNH#10.152g 2- (IR F1JE) MHIR 2. i
(0.661mmol) A110.120g K,CO, (8.70mmol) £5Ff , JF AN 50 CHFLE: Lho SR JF R R MR 54
WRAE S TR I P vk (RERG, 30 : 700 ¢ : EtOAC) Zlifk o K5 840 B &4 24 ot () FH vk
RV, I BN T — A IRBE (B ARIE) .
[0615]  N- ((3- ZAIEPRIL) -MEmE -2-28) L -N,N” N - Jea0- 1, 2- W L R g = 4R
fis (PyC3A-3-HIfig) (9) .#£0.092¢g (0.148mmol) 8V F2mL TFAH H:$t#kE16h. 7F EH 25 R 2=
TFA, K= W09 T CH,CL, A H 75 325 Hp R 4 o J8 1o f FHC 1844 A1 /7 VAP3IRP-HPLCALAL 7= 41,
LL73%)24mg (0.053mmo1 ,36 % 2%) . 'H NMR (500MHZ,D,0, 83K F i T ¥ #1) :8.67 (d, 1) ,
8.41(d,1H) ,7.47 (t,1H) ,4.90 (br s,1H) ,4.33(q,2H) ,4.16(d,1H) ,3.80-3.30 (m,6H) ,
3.08 (br m,2H) ,2.28 (br m,1H) ,2.11 (br m,1H) ,1.84 (br m,1H) ,1.76 (br m,1H) ,1.57 (br
m,1H) ,1.35(t,3H) ,1.35-1.21 (m,3H) .) .'H NMR (125.7MHZ ,d,-DMSO0) :174.7,169.6,166.4,
154.0,152.6,144.1,126.4,124.8,66.3,63.2,61.9,54.1,50.4,26.2,26.2,15.9,25.6,
14.6.EST-MS:m/2=452. 2 [M+H] " ; 115418 : 452. 1.
[0616]  Na[Mn (PyC3A-3-Z08) 1 (10) . —#£9 (0.024g,0.053mmol) , H K5 pHIA T £6.5. %
MnC1, * 4H,0 (0.015g,0.076mmol) 7E1.5mL7K H1 & I, A5 pHIH T3 226 . 5. 45 IR MR & #pidid
{8 FHC184F: F177 15 PAIRP - HPLCREAT 44k, , LA 21 5 | €4 [l 4417 10 (0. 020g ,0. 03 1mmo1 , 58 %
F2#) JESI-MS:m/z=505.0 (M+2H] s 1+ & 1f : 505. 1.
[0617]  D.N- ((4-H4(JE-3,5- H &) -mkng-2-38) BHIE-N N N - x0-1,2- TP 3 —
% = . TR G (PyC3A-2- HI4H &, 3,5- —HIIE) (13) Ak

Rp T o Qs o

) ;
N T g o
& (o]
g :N/\( 1:1 TFA: CHsCl Y\ » j"\ Ak
B0 H o' MeCN OBy > HO oH  PHES BN e PP
[0618] l " 72C l "'\
B O | =y BuO” O | =N HO” YO | N o3 o
o = I} = s}
| | | 13

11 12

[0619] &4

[0620]  N- ((4-FH%HE-3,5- ZHIIL) -MEng-2-08) FEE-N N N7 - e 5-1, 2- W O R )i
SRR THEE (1D K41 (0.127g,0.278mmol) 57E10mL MeCNH )2~ (G L) -4- HH 4]
3-3,5- ZHIEMERE (0.052g,0.280mmol) FIK,CO, (0.103,0.746mmol) £ JF, FF II#E| 72 C F¥
G240 ARG R SRS YR A B T4 O L LA B N6 28 R Y , IR B N R
— IR RARAE)

[0621]  N- ((4-FH%FE-3,5- ZHIIL) -MEng-2-08) FEE-N N N7 - e a-1, 2- W O AR i
— LR (PyC3A-2-F43E,3,5- “HFE) (12) KA LIEImL TRAFRBERE16h, SR J5 i 48 R 3%
6,3 I 308 1 C 184 A1 77 VEP3 I RP - HPLC#H 4T 44k . 45 124> B v 3 6 [l 44 (0. 022g,
0.050mmol,18% =& K H1) LEST-MS:m/z=438.2 [M+H] s 11 &1 : 438. 2,

[0622]  Na[Mn (PyC3A-4-H%(JE-3.5- ZH}) (13) .—#£12(0.022g,0.050mmol) , HKfpH
PAHTZ6.5.4MnC1, * 41,0 (0.012g,0.061mmol) 7E1. 2mL/AKH &3, FHpHIE 1 56 5. 5 %
I YR & i i g C 18 A1 5 VP4 RP-HPLCHEAT 4lifk, , A3 31 5 (3 (B 441 13 (0. 021¢g,
0.041mmol,82% = %) ,EST-MS:m/z=491 .1 [M+2H] "5 1121 : 491 . 1.
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[0623]  N’- (6- 1) ML - N° N7 N7 Jeali-1, 2- Wi L2 i =M AR T s (14) -5
AL (0.044g,1.84mmol) A2 (1.02g,1.69mmol) 7E16mLIY 1 : 1THF :H,0H & 3, HAE =W T
PEFE3h o SR 5 s S SR A 2T J5 B I FIC I8 FE AN 7 1P5 I il 4 ZRP - HPLCAEAL o Kt 5
A S P I G0 VR4 DS B 5 1 6 A1 774 (0.670g, 1. 13mmol,67%) o 'H NMR
(500MHZ,D,0, 63k H Jii-T-¥# 7l , £K,CO, i #) :9.09 (s, 1H) ,8.15(d, 1H) ,7.07 (d, 1H) ,3.95
(d,1H) ,3.63(d,1H) ,3.28(d,1H) ,3.14-3.06 (m,5H) ,2.33 (br t,2H),1.94 (m,2H) ,1.68 (m,
2H) ,1.43 (9H) ,1.38 (18H) ,1.18-0.99 (m,4H) ."°C NMR (125.7MHZ,CDC1,, 83K [ i T, &
K,CO,+k) :172.2,171.9,170.8,158.2,151.1,1380,131.1,122.9,81.8,81.5,62.1,59.5,
55.9,53.0,52.6,29.8,28.1,28.0,25.9,25.7,25.4,24.8.EST-MS:m/z="592. 3 [M+H] s it
F{E:592.4.

[0624]  E.N- ((5-FHJR) - Mg -2-J8) FIAE-N N N7 - Jeal-1, 2- W3R O 0 ke = Z R i
(PyC3A-5-H1R) (15) i) .

[0625]  N- ((5-H Q) -MHLHE -2-55) H B -N,N” N - Jeal- 1, 2- W O 2k i = 2 R i
(PyC3A-5-FER) (15) «¥4—#tk14 (0.140g,0.237mmol) fE5mL TFAH £k 16h, SR ik 4i , LAAS
B 5 H A E AR TFAIN S Y/I15 (0.12g,0.223mmol , 94 % 2 58) LEST-MS:m/z=424.2[M+H] " it
FAH:424.2.

[0626]  Na[Mn (PyC3A-5-HfR) (16) o [ 175 ZpH 6.5() k15 (0.12g,0.223mmol) H¥5 1M
MnC1, * 4H,0 (0.047g,0.237mmo1) K pHE 117 FpH6 . 5o K — o) S MLk & 0 1 FH 7 12k
PTHEAT AL , LA BIZE15.EST-MS :m/2=477.0 M+2H] "3 i+ 548 : 477 . 1.

(06271 sfil2:Mn (TT) B£F4EER B LAV S0 - R4 S I &
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RN o
[ 7Sn wo"o N BD” o
2 "I 14 % 7
°° o oH o B—N?l J
o C‘wc "O
o f’“ ¥ B0 }Fﬂ
?"u ""f’ ”LN“ o °
EP2014 /24 ik é rﬂ¢
HeO:DMF pH 6.5
ﬁj’i Lr(lrk‘”“u”\ru"?‘ Lv lirnj‘u o
9
- ff 2o Geh o
a 031;_ HO -
N ""\:0
HO~'Ho

o

HO .
[0628] é‘ Lo oo HH¢
TFAMSA: 1---=tise: H:il-@l:.‘:i:.‘:- " 9"
° "\(i i L(N u\;iu’\ru‘-j“n]\ru\iuﬁ(uj‘u
o i H g i H g :n f : H
VE T ars
i it
A

— g Jj'qu
mins o o " g : o
X ; ‘-,i)*u gy g

[0629] 7;77%5

[0630]  N- (6- FH 2&) -N-F2 HL B8 ML 0 i B JAmE & - N, N N - e -1, 2- IR O 0 i =
BT IS ("Bu-PyC3A-NHS) (17) =% (0.471g,0.797mmol) 145 ¥ H Ak — T iz
(0.167g,0.809mmo1) FIN-¥2 HEHE HIEE IV % (0.109g,0.947mmo1) 7E10mL  THFH $i4: . 75 JLFD
BRI TE % ELPTHE - i £ 160 J5 , LC-MSIE S 58 & 34k o JB I i P8 R 22 0T e , K i ) BRI
A IR B T IR Y o PR Rl DL B NN — 2P 3R, B JE s FH C 184 A1 5 V2 PS5 IIRP -
HPLCZE AL . 'H NMR (500MHZ , D,0, 83K 5 i T 7)) :9.15 (s, 1H) ,8.32(d, 1H) ,8.21 (d, 1H)
4.33(d,1H) ,4.15(d,1H) ,3.55-3.25 (m,6H) ,2.91 (s,4H) ,2.73 (t,1H) ,2.50 (t,1H) ,1.91
(m,2H) ,1.81 (m,2H) ,1.45 (18H) ,1.38 (9H) ,1.18-1.02 (m 4H) ."°C NMR (125.7MHZ,CDC1,,8
Sk E R $171.5,169.3,169.2,161.3,150.3,138.2,124.29,119.7,108.0,98.5,
80.7,80.6 (i —3()U4&) ,68.6,63.9,62.2,54.0,52.8,49.3,34.0,28.2 (B4 —F ¥
I5) ,29.3,25.9,25.9 (B >—305) ,25.8,25.7.EST-MS:m/2=689.3 [M+H] " 11 21 :
689.4.

[0631]  "Buff ' [{IFBP-CyP3A, (18) KR4 7 F-2mL DMF AR, IR AL -2, 4- 2k -N-
T % - [Tyr-dGlu-Cys-Hyp-Typ (3-C1) -Leu-Cys-Ile-Gln (3—8) —Hifb#]-1- 4-[ (L-2,
4- B - TR A IE) - B O] - R LR (EP2104/24:0.211g,0.123mmol) A4 - — FR L4 5L
MtiE (0.016g,0.131mmol) 1 (f£2mL DMFHE$5FE) o FIDIPEAYS [ 41 15 Z2pH 6. 572 = i
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N AEBEFE16h S5, 1a] | NV A 0 H T N 250mL ¥ Y FINaC 1, LAY iE (¢ il 44 . d
A FHCS A% A1 5 72 P6[{IRP -HPLCZE AL ‘Buff 47 (I FBP -CyP3A, o K4 & 45 P ] 43 V5 VR T 15 » LA
EF 5 G E AR 2 (0.177g,0.0441mmo1 ,35%) JEST-MS:m/42=1004.0 [M+4H] " ;5
f5.1004.0.m/32=1338.4[M+3H]""; {1518 . 1338.4.m/22=2007.6 [M+2H]*"; i+ 518
.2007.6.

[0632]  FBP-CyP3A, (19) : Kb 5418 (0.177g,44 . 1umol) ) 7E5mL TFA: FE GEfig : 1IE+
FEBREE : K191 :3: 3: JIRA W i HE90min, #8 J5 FI50mL Et, 0% B o ¥ ZOIR 1 £ [l 44 2500 ik
AR TTVE , FFBUHT EIETR - FHE L 0P T IR 5 , F BRI DAAS 31 5 5 Euky R0 4l 5 74
(0.147g,44.0umol,100%) ESI-MS:m/3z=1113.6 [M+3H]*"; 1188 . 1113.8.ESI-MS:m/z=
1670.1[M+2H]*"; 1+ 418 . 1670.2.

[0633]  Mn-FBP (20) -’19 (0.018g,5.4umo1) [ 10mL % 3T pHZ 6. 5, ¥ fMnC1,, * 4H,0
(0.0053g,27.0umol) . FFVA VR F F HTT EpH 6.5, 388 FHCHAE AN )7V PT IRP -HPLCHH 4T
afifth S AR A TR AR B2 A B REy2kiid =4 (0.0080g,2. 2umol ,
41%) EST-MS:m/3z=1184.6 [M+8H] " ; 1151 . 1184 .4.m/22=1776 .4 [M+6H]*"; 1} 18
.1776.5.

[0634] =43 :Mn (I1) KR JR &5 H MBS S W0 - & B 4% S & o

[0635]  "BufR47"f{JCBP-PyC3A, (21) . [4] —HtEP-3533/ik (3 W.Caravan,P. ,Biplab,D.,
Dumas,S. ,Epstein,F.H. ,Helm,P.A., Jacques,V.,Koerner,S.,Kolodziej,A.,Shen,L.,
Sun,W.-C.,Zhang,Z.Angew.Chem.Int.Ed. [f# & N f1k2£12007,46,8171) (0.154g,
0.067mmol) (f£3mL DMF/1mL H,07f#t#E, I FHDIPEA GEpHIA40) 15 pH 9) b 17
(0.280g,0.407mmol) o FiHE 16h 5 , B4 VA FH 100mL 7K B e 3 VA VR T8 okl A ik S A &
W21 T a5 it — B A ol 3k N T — B B8 EST-MS :m/32=1337.0[M+3H] > ; 1} &4 . 1337.0
[0636]  CBP-PyC3A, (22) LA 421/E4mL 91:3:3: 3TFA: FEER : 1 -+ ez 070 ik
Pr2h o SR 5K I SR A P I E 100mLA Et, 0H PAYTIE 7= 40 o 8 3k 75 0o f45 [ 4 i S 7E 5 0mLAE
TR B A I E i WA 5 B A S22 o i il — B ab i nT N T — PR EST-MS:m/3z=
1168.0[M+3H]™" ;#5518 . 1167.8

[0637]  Mn-CBP (23) o ¥§—#ttMnC1, * 4H,0 (0.047g,0.237mmol) ¥ I EFH 2277 LA 23, 2R
JE A LB I HPLCAE Ak . EST-MS :m/62=1221 .0 [M+6H] *'; 42} . 1221 . 1.

[0638] =434 :Mn (I1) H LR B B ZE -G - & B 48 S & B

[0639]  N- ((5-FEME) -mbmE-2- %) FEL-N N N - xR -1, 2- W O 36— g = 2 iR fig
(PyC3A-5-TEME) (24) ¥ —#£17(0.180g,0.262mmol) A1 H FHEZ AL T fig (0.070g,
0.606mmol) 7E5mL. MeOH/2mL THFHR 43+ o 4 S W VR & 40 pHR 75 22 299 (EpHik4%) - FiF-2h
J5 ¥ RNV IR SR 45 B TR IV T om0 6M HCLh Bt bk 2h 5 , 4 ST & W0k 4 i 1 £
[E 4 9 F-HL 0 o AT A ] i S8 o el e 25 12 I LR & ) /N B e o iR Bk 25 @ ik
FVEPTAAY, IS B 5 8 R 1924 EST-MS :m/2 =438 . 2 [M+H] "5 T149{8 : 438. 2.

[0640]  Na[Mn (PyC3A-5-FE/) 1 (25) o JEAL & A 25 K 247EpH 7. 4TrisZ& il H 1)
VAR (50mM) FAMNCL, * 4H, 0% % o 38 I HPLC W WMn ) 25 & o EST-MS:m/z =491 . 2[M+2H] s 115
f8:491.1.

[0641] 52455 3k SR ALV I N 1 52 5 I 6 ik
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o
A k/“\
OH |\j OH OH UH o)
Z Ny Se0,
MgClp, Me,NEt | "2 |
S i = MeOH
CH,Cl» ik
- OH HO
1 Zn(OTf), OH HO 1. xsDTPA, pH 5 J >
NaBH =11 H,0:MeCN a CHJCl, #3
. NH HN "0 i 2
Fi-KJ *
OH HO OH Hob

[0642] o o \ ,N

[0643] 556

[0644] 2~ ((Fed: (LR -2- ) HI3E) KW} (26) o Ff4E50m1 CH,CL,H [ —4i£10. 4g (111mmo1)
KWy 518.4g (193mmol) EALEEFNS. 42g (115mmol) N, N- — F 3t 7, e — A2 3+ 30min . £ 3h[K)
IR P 112 IR A Y R INTE25mL. CH,CL, 7 5. 85g (55. Ommo1) 2- MLk W FH VA T o VAR N 57 ik
& IR AR R IR S %Eizﬂﬂﬁﬁﬂzh ] S AR AR N 100mL 1,0, JEHTR A
Y FVRHC LI 7€ ZEpH 1, 85 28 B VR INkNa, CO, ¥ pHiF 5 9 K FHLE 5, ﬁ—hm o
FHRFH100mL CH,CL, B i o 456 LR 7 & I « ZeNa, SO, T8 VR 4f BURS (o B 2K -l i PRk 61
vk (BEJE, Tt :EtOAc, 0-60 % EtO0Ac) 4l b ™4, LA 15 21 2 1 d /A& 1) 7. 08g (35. 2mmol ,
64% 2 3%) 26, 'H NMR (500MHZ,CDC1,,, 85K I TMS) :8.47 (d, 1H) ,7.72 (¢, 11) ,7.45(d, 1H)
7.21(d,1H),7.21 (m,2H) ,6.95(d, 1H) ,6.89 (t,1H) ,6.96 (s, 1H) . '°C NMR (125.7MHZ,CD.CI,
Sk ETMS) :161.7,155.3,147.6,138.2,129.5,128.3,127.0,123.0,120.4,120.2,118.5,
74.4,EST-MS:m/z=202.0 [M+H] "s 11 24H . :202.0.,

[0645]  2- 57 5 HLIR My (27) o [a] —HEAEAOmL —RELEH 1. 41g (7.01mmol) 2- (BRI (MEnE -2-
F) L) ZRy A N0 . 418¢g (3. 77mmol) A ALAA (IV) o BHVE & W hn#A el i H 4 £:90min . 28
JE A HI N, F Hom e reE i 3 R R 25 A IE , HW BERR 48 B 4k L IR Y - i
Pk (389 RERR , © bt - Et0Ac, 0-70 % EtOAc) 44k R4, 370 % 91.190g (0.597mmo]l ,
85.2%) ¥R L IHPIRY) o

[0646] 2,27 - ((1Z,1°7) - (Lhi-1,2- —FEX (R dE L) ) X (MEng -2- FE L) ) —
KWy (28) o [A]— L #E40mL MeOHH )0 168g (2. 80mmo1) Z,:H;‘?Elﬂ%%)jm 190g (5.98mmo1) 27,
W S S IR A TRl R B PE 30min, 4R f5 ¥4 E1 2 == i R i B 16h 2 L P8R 4 B 18 5

113



CN 114805196 A W OB P 86,88 Tl

[ A I A LA Pp T4, 19 80 93 B9 9 o [ 4R 190, 942¢ (2. 22mmo1,79.6% 77 ) 28, 'H NMR
(500MHZ,CDC1,, 6K [ T™S) :12.36 (s, 1H) ,8.75(d, 1H) ,8.13(d, 1H) ,7.95 (m,2H) ,7.53 (m,
2H) ,7.07(d, 1H) ,6.92 (t,11) .'°C NMR (125.7MHZ,CD,C1, 8K A TMS) :197.3,163.6,155.5,
148.4,137.6,136.8,134.5,126.3,124.7,119.3,119.0,118.6.EST-MS:m/z=200.0 [M+H]"; i}
BAE.:200. 1,

(06471 (+/-) R,R/S,9)2,2" - ((ZJ5-1,2- ZFHE Gkt —3E) ) M (g -2 JE 0 AR 36) ) —
Wy (31) oA —HEAESOmL MeOHT i #E#{12. 90g (6. 87mmo1) 2871 710 758g (20 . Ommo1) A
PO o 2237 VP P DA% 0 J5E €50 g V7 AT P DK CE T IR SR BT < Lhjs , 4 S B2 FH 1 OmL /K ¥R K
FEAE 25 P R 2 MeOH . AR Je 4 S M4 1 45 A 50mL i FINaHCO, (K ) FICH,C1, 2 8] 43 i 43
B2, 6 H B A00mL CH,C1, B K k23 o A HLER 43 45 9F - ZeNa, SO, TR I i 45k 2 . 92¢
f) 3 € IR 4729 (6. 85mmol 100%%4{73%/%@%*% H/Elﬂflj(%/ﬁﬁ#ﬂ:%m MeOH/10mL
H, 04, HER 2. 490g Zn (OTE) , (6.85mmol) o I8 b ¥AS N [l 4 £ B K s R I 15 Z2pH. 6.5, 3
PEPEL6h, SR k4 2 %

[0648] 33 FICTS K AT FEPTIIRP- HPLCA B Zn B £ IR, R/S  SFIR, /S, RIFH31 (30)
F4—#1£0.075mmol (0. 154mmol) R, R/S, SSEAG VAT T-200mM— £4% =& T LR, A pH I 17
5.0, it HE2h 5 , KepH I 15 %>8. 0, 3 FHCH,C1, A BU3 1 ZNa, S0, T 1 76 B 25 vh 108, 153 5
0.066g (0.154mmo1) 3 &5 (12154 . 'H NMR (500MHZ, CDC1,,, 83K (4 TMS) :8.57 (d, 2H) ,7.60
(t,2H) ,7.21 (m,4H) ,7.03 (n,4H) ,6.84 (m,4H) ,4.94 (s, 2H) ,2.94<s,4H)

[0649] P #f (Janus) HBED/BPED” JED” (32) - [A] fE20mL MeOHH [) —H£0.082¢g
(0.192mmol) 3191 %% 11 03g (12. 3mmo1) NaHCO,F10.889g (9.66mmol) — /K4 LEERR) - 7E8h
R PN 70 LA I —3tk0 . 119g (1. 89mmo 1) FIEHN AL - 72 SR T BEE 16N 5 , 4 S BLVR £
Yk 45 21 8 A8 I C L8 A Rl ) 4% 7 V2 P8IWRP-HPLCHEAT Alifk.  #5 4132 3 25 50 . 104¢g
(0.192mmo1, 100 % 7= #R) ) (4 o [El 44 . EST-MS :m/z =543 . 0 [M+H] s i+ 545 . : 543. 2,

[0650]  Mn (11) - JED (33) : [A1 /4% H 4mLAH,0 : MeCNF H5 2 (15 —H£0.. 104g (0. 192mmol) 327
A AN0.037g (0. 187mmo1) MnC1, * H,0, F3@ict 43 I il 4 £ B ¥ i A 45 S5 pH 6. 503t
FHCL8AEFN 5 1EPTHIRP - HPLcétlchir“ TREW K433 5540, 041g (0.069mmol ,35.9%
) B A 4 8 44 EST-MS :m/2 =596 . 0 [M+H] s #5548 . :596.2,

[0651] §T1ﬁﬂ6:ﬁﬁ@?}iﬁ RZSEEY/liEE g

‘\ "L ,N
[0652] S N Mnf3
PH 9.0

OH HO 0 "o o

32
[0653] &7
[0654]  Mn (1) -JED (34) : [} #EpH 9. 1ff110mL H 0 HiHf—H£0.053g (0.098mmo1) 32+
75 n0.009g (0.080mmol) HIMnF ,, F- K5 37 22 pH 6. 5 83 A8 FHIC18HE AN 7 V2 PIFIRP -
HPLCAEAL [ RV & - ¥4 213473 @4730 018mmo1 (0.029,36.3% /= 2) HIAx% Ll 44 . EST-MS:
m/z="595.0[M+2H] s 1154 H . :595. 1,
[0655]  Sff|7:7E1.41T.37°C FHE[A & H FIIMn (I1) 2SR R R 2R R B e fE S

N
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NEEY)-& B &Y SR E A BniEaEE) K4S X Mg &4t 7 5EPBS
Hhl B AR LG , 76 N LS A ) st R R AR AR K Z BRSO T, MRS R (v Blr,)
KIE (40%-170%) 41 (F1) .

¥oW-25% PBSYPH r, [PBS PH | AR P& r | AR,

[0656] A% (mM"s']) (mM'ls") (mM"s") (mM'ls")
4 3.1 6.9 2.1 7.8
7 2.1 35 5.7 12.4
10 2.7 5.6 5.8 16.8
[0657] 13 25 43 35 8.9
25 3.4 8.7 5.2 14.6

[0658]  £1E/R T IUFE A L &5 Tin (I MWEEY- & BE AWt

(06591 Ssil8. 18X Al i P4 21 4 & 1 B A 7DD (B) B A3 v 26 AN 77 o A3 FDD () % I
B E (S W _ESCH T RS SRET K25 A0 77 o 385 52 9 6 25 17 S PR 1) AR R A2 4K (18
1) , KISk [ DD (E) (27 4 25 (1 45 4 Ik (BROATRITC-Tn6) [ DY F 45 PHIH bR IC O ATAE I
18EKEP- 21 04RVA FEE 1) BRI £ ) B 46 . RITC- Tn6 2R 4T 1K S il i DD (E) £ 3 B0 7€ 56 Al
BT 4004 BT A5 00 9 Y6 B SR A 2 1) (W0Kolodzie jT i , Biocon jugate Chem. [£5 & 401k
*#153:548-556) . 18454DD (E) , FHHK, = 110nM; FATLEARF [K1DD (B) #7173 5% 7 X FEP-
2104R,K,=240nM.

[0660] 524519 . 20/ Mn LA HUH 52 i 1 352 /K FE ML 8 3 W 20 i, OR 1 st 2 2R 11
BRI (B12) (B LSO LT 7 Hud s Bk 3Em ik G =10%s ) FFE7E.
(06611 SZf10. FELFAEEE A MIAFAE T , 20R B i s PR £ 1. 4T 37T°C R, £EpH 7. 411
TrisZe i F Il 4.5%wt/v BSAANEF4EE A AN LF 4 82 A BEIR 10 % 20/ i i &
18 (R2) o 5 NP YRR A IR Bl & 1 MR 8 B AR 2 B REIR A A7 AE T 18RI K
SHEENE S8

[0662] Py r, (mM'ls'l)
PBS 8.7
I3 10.7
A MiEAEA 11.4
A E A R 9.5
AR IiRA | 13.5

[0663] L2578 THEL.AT 37°C N, #EpH 7.4 TrisGm il 4 M \4.5%wt/v BSA. A4
YL JEURI N 2T 4 2 1 R R R 200 T s R 2R

[0664]  SZAFI11. 2046 I S ik ML A% T2 1l o A0 A 0 20 DA v S 385 P SR ARE T S ik it A () T AA
HH RIS 3] 7 B IR AR SCH (B3) A AR 2, 50 M EA T &l R T6d
[ 1L 2 24 B 1 AR AR ETEP - 2104RAH L , 2054 7 A 24 19 A2 n SNRA LA X6 LA 1) % b e 75
Et (CNR) (J.Am.Chem.Soc. [32E b5 2% 2 42 £]2008,130:6025) (4) o iX L izt — b o
W7 M= AEMRIE B2 0 TR

[0665]  SEAFI12. E ik P9 v 5 FMn - FBPAE 24h PN 58 453 Ik o Ak B 20 L4 22. 6 £6. 8minff) - 3
L 75 B (B15) o 75 "B FHRILIA A i M8 et 26 48 7K ST 1) e — 32 25 186 o, 35 o 43 3 R B
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CN 114805196 A Wi BB B 88/88 T
0.37+0.14H10.02+0.02% (K3 S FI1E /78 (£3) .
A & Mn 24h p.i P
4R nmol Mn/g #AEM®E | nmol Mn/g R EE * < (.05

B 4.48 2.62 4.90 0.51 0.76

B 17.84 5.39 47.39 14.93 0.01*

-3 7.27 0.52 13.78 6.85 0.11
[0666] | BF 50.75 2.97 54.88 7.84 0.36

N 7.72 1.01 8.84 0.80 0.13

. 6.21 3.53 12.90 5.76 0.09

MLB 1.77 0.42 4.30 1.58 0.02*

& 7.97 0.57 7.32 2.21 0.59

oo 1.03 0.83 0.34 0.10 0.15
[0667]  R3Es THEMEWT star KR Y A PRMn KT (N=4) FILERE KA T 0. 01mmo / kg

HEW20)5 240 MK (N=4) o 7E'E LA 82 8 G v W P 22 7 (%, P<0.05) , 3 H
A3 AFER0.3710.14F10.02 0. 02 % I VES 7 &/ T 2K

[0668]  S2f513. G433 FA34 2 [A] (1) 5t 75 26 2 S AR R I H 5347656  E /K FIN I 2%
AL A W33 34 R R (F4) o KT 26 FA-D, 733 A 3458 AL A 2 B) )3 , W 42 345 2 2R
AFAL 3 59660 % . 900% 500%  A11400% o

r1 (mM's?h)
o K Adfn R
[0669] 1.41T 11.7T 1.41 T 11.7T
33 0.5 0.5 0.9 0.5
34 3.3 2.5 8.1 1.9
[0670]  F£4TIR T HFMn (I11) 26 R B H EE HFE FMn (I11) MY HIKKE E9027 =15 2 1 ith

BRIt Hax Fhoth 7 % 22 R AR IR KRR b 5N fisa ook

[0671]  sEfl14. A& 334t EALYIBE R E F 4k ik G934, BB TR 5 R A8k 7
F1 10U/ mL 58] 2] R S A i+ SmM 467 9% 7= A I A e RS IR FEE I S AL S AR T R &4
337EPBS (1.41T,37°C) H Ryt 5 2 (B6) - M & 7 BT A AAFAEBAEAE T AT - 5K
OB RN 20 [543 ) i 2 AR L A B AN A AE RIAEAE R I sth 75 2% . SRR & 2 5 .
[0672] &7~ T 1hi & B (O HPLCIEEZ; o TH 36328 4R HPLC IR 28 % )3 T~ 3311 TR 2K, e s v 2%
Xof BT ik AL E A S A B Lh G 2 . 340 ME— T I P

[0673]  Sf515. 7E N MfL2E A, 8 VS L - - Bt 208 nl KAk & W34 A ik 6433 A B
BLE A bmo 1 2B L -~ B Z R (1 A I3 rh 341 /R T [R] ) ek £ e (1.4, 37°C) 43 Sl H 55
OB AN 0 B s (BI8) o« SRR IS B L - E I BRI ik 7 &34k &
P33 R AL, , X 51 K& .

[0674] LR T AR B I VF 2 St 5] o SR T NI AR 2 , TEAN e 25 A & B 32 B R
MO T, AT 1 22 o508 o DRk, A S it 49 78 DL S BRI ZE SR P IRVa Rl A
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