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A1 EOAHRT, RREOLS | £ 3AM8RT. Al PR, CX,
Eak, FAEA TA FTA RTA. RA X AARFA, it tis
e HAL X

RiBWRAL OHE-O- AL Af LY O RTARABAGRALE, Hli
-CH2-O-CH3, #£ &2 142 104 EF, Kt s 1 £ 6 AR T, RIEZLS 1
E3IANBRT. PTE I A AL A IRAR

RiEHER QIELHEVANRRTIE S —ANap-s a0y Bkt A K Fo &
R ALAAE, RO 20 E 10NRRT, A 2E 6 NKRT, RALE
A2 E3ANBRTF . PRk M AR AL BRAX

RiBFBRAOESAEZVAANRRTAE ) — AN -R Z @y At te A A A= L
i RAARA, HO2240E 1040 RT, Rk 422 6 MR T, Rikike
A2 E3NRBT . PRk AR AR,

Ri& “HIK” . “RIER” . Bk KGR 5ARKEAL, SALAT
AT AT Ao BT IRRM R, PR 3 A AN SAL 6 AT
AL 8 AN 9 AR 10 MRTF AR, Bldeirmik, FT A, FORE, ML, KE
AL RFA XAHBA XMTHEA B EA. MO HEA, mrRHEA, WFHL,
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FEBA, RTHA, RTRE, BRRAS, APHARF RS Ll me
EHEEETAAEMELSGEIEL, K& A7 . “FTHR” fo “HBRK” L
BAOKEAMIR, ZHxF S AH X, ATAHEARIMNN. L7 | “FHRLY
Ao “IRB A AR AARAK, TR A Fe X H LGB OLIERAEA. RT A X
AL FRTHA IFRTHE 3-IRTHEL FREA BBIERA. EBAFA. B43]
FHR L OR[3S5)E A, B[S A R[3.6]54. 6,315 4,518 K. B[S 4%
ALOBER[22.11R K. BIR[2221F KA. £REA. BAAHES

Rig “FR” RERBEH 6 NRBRTWFEELR. 28 10 HBRTHFH
EMITFARE RAEH 1AANBRFHFREZIRIRE, SHARL, BASEA, T4
A i AR K

R “BFR RARBAARSAFE®RER, AFPES—AHEB TR |
N2 BARANETEAT)R 1AL 248, 3A 4A4AR 5 AN T3 LIR)48
Bl R Bl g4 2 TR, RRFHELA O. N Ao S; FHEERAKE, L+ 8
A9 10 TR 2 ANBRTFE 1A 24 34 44, 543 6 MR
FHAB AARF G RR TR, ZRFRELA O. N A= S; AFAEZINKE,
HEb 13 4AL IS 16 AAERTFE 1A 240 34 44 54K 6 M
RIMAE X TF 6B TR, HAFHREEZA O. N v S. RpZEek i F
g L 125 ek L 123 e B mbe@ A Rk B ke K 123- =08
E U N U S AR Sl SR Sl F S S S S
AL123-Z%A, 124-Z%4, 135 =84, 1245 w%K%. [-RKFRmi, 2-
Fotekvh A, gl Bl FobEw A 2-RfRer . IH-deR L RAR
%g\i%%@g\m%%%ﬁszi%%@g\%%%%%ﬂlzﬁ%%%@
AL 2R FEe A R Zee A Bkl RoBokl BB Bedok i
AL 1,23-RKF 2 AR 1,24-K5F =% A

Ri& “PEG A7 R —A R % A-CH2-CH2-0-3 CH3-CH2-O-¥ ik 4342 ka9 &
A, #ldw CH3-CH2-O-(CH2-CH2-O)x-, HF x k8 0 £ 6 6984, it 0 5 4 a9%
#o PEG & T ittt X,

RIBHF ETRHECGERBAL TSI L EFO PR, B, 51
S. M. Berge ¥ A“Pharmaceutical Salts”, J. Pharm. Sci. 1977, 66, 1-19.

RNFEA 489 i 509 7552 L 7T 48 2 69 3 7T AR ) e 72 55 S 3R P 45 7 R T 8%
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BA R4S AR 6 AN AL S A 6 B AR 2, Bl de B o T AALBE AL R A B Ak 2 ]
do R AGRBR. AARER. ARER. IR RANER, RE 5o T A R R 89 BR A0 R
& BlePRR. TR, CHBURKR. ARKR. ZRACTHKR. AR, TR, TR, RRK.
t—leBR. AMHBR. ATPR. KHR. 2-G-BEARIBRA)R TR, KR, A4
BR. MR AR., 3-FA2-R PR, B, 8. RKREER. $HK. 3-XALA
BR. FoRER. HRBR. 2-AZAA AR, RER., RAHR, ZAPHR, TR
BB, CAER. KRR, PR, VAR, 2-RAHR. R oA, HREK.
IR . B BBR. ALAEER. fLAR. EER. WM. AR, FRMK. T oM. B

BB . FHE. D-FABR. AR, RARRKR, B AR, ol RL4A
B AR AR KM B R AR

G, BARBBREOERKNALES I S —AELSGDHF LT OERBE
B i bliath s v s, MEeBEbl itk REE, B, ZCURE, AH5REE
LM B T ORI RGE, Pl THANRGE: N-FANHE
Je. ZWAMMBIR., CANER., MAR. KRR, 1,6-C 2k, CTER, #MB
Be. LA, 248, —2APRAALTR., AAW 8. -AKX234-T=Z8. 5
b, EE A R R T e TR A B : WamLhids, BldePih, T, AL
Ao TR AL, R AiLdhFosbids; BBk I AES, Plhosift — PES. ALER = L5,
BB — T BeAoABR OB KeE il R, AL, RAEZAmIELAR
Yo At Fes ity S AL e S R AR TR AL 5,

AAURERA R L LINIRE], TR RBP4 69 B m ik 3 el XA )
T ik PO B — AL TR S A 5 i S 6 AR A B R R & R, A
F AR A S Wty e B A X 2 5 B A ko ik e B iE B AR
R H &

AR Y RNFAL AT A TR GG, T 4 3 — 3 57K 3 604 F ks
SRS WM.

RABCERFA B T R KA S 5 ER 9 F B HILLEode/ B 5T
B4 i, Plde 2w, RiEi it R FE R, P Emes-Fatksl b
ARRIAS LB 2R AL 2:1. 4 11 R 12, XL LELERRAZE L
BT A mis (BEause) o AXRFRLT (Flde, B—FXZHENS
TR Zah B ah 4 P ET) | TS BEFMA . Bk, BH i 03E s ik4n
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Fo ol o FH A EFI . KRGS T IR B 55 LT yinfl(Flde K, FEEfo
CEHE M X, FHAAPiF G £EE A KRR AN G EF A IE BT X
— A B R A KRS

AwiE P MeRE WS RGN TIRA, MG RETALRERER
84 S Ao/ R A RO A . BhantL S FL bl s E & T M 48 B E AR, TG Ao/ 3
BT HEI. FI, B ESMRABEFTHR HHERTHEERKG LS, RiZA5HE
& T A&,

o R SUFT R, REBCHARTR A 5 G R — AR OB AR B R R
Flo AP H BT AR LE AR, Bl Ried P ey Rizig, aishib,. 3
o, I BERKRREGAE, Plheffib, Kaib, F4ib, ZRbHF, SHHa
SRR, HEIRAMLEGEAR, BIBRARE H KRB R A R IRAL
TR RAREAR, AL TTERE R, GEGHHBAANOE L. BE
. JLEE. BB, IR, AF. KR, @h. A, Bk, RERS. ERERE
BE. B AR AR, BLEE Ry, dih, AL, L8, K, LEF. RF
F, WAL ARy EAEERNSIAT R pH Kb, & B ERGE
18] £ E.W.Martin #9“Remington's Pharmaceutical Sciences” ¥ A Ff f £ .

RIEBRE AN A Rfosh,

RBEERRIGIZF N TREELTRE A,

5% #15)

ikt

53 45] 69 RIS M A R T B T 169 Ao/ ST A AH HLA AT AL R AR #4m 8 % A
T ikBATH E o AME BB HARARRATREERT X9 P E L FRLF
HEFEER .. REAR. RERE. FROFEEF G L T), AL AT IR
BAARREM, BETHTES L TREARE S 5RE G Fo R 2485,

SR FTAH AN, o TEATH AL - RARREAMF, HLH LS
Sigma-Aldrich (£ B ) , kA8 K EA MR 3E (Trinlink Cleancap)
jetMESSENGER  (Polyplus-transfection®) , _E# & IZAH A IR &) 4,

M A . HEK293T ey & L& ATt &, HepG2 miaty g KX -EiE %
& A A TR 5],
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PR ZENE: 5 REMmARI (MolecularDevices) , X @ JAL(CytoFLEX S
%)),

b dhdl & 5% AR (Bruker 300MHz) | iz 48 & 3% - Jf 4% % A AL
(Agilent 6150/1290) . & zkik48 &% (Agilent1260)

5 migRh: EIERLEME (JMTHELCHKFRNS)) | @ik

(Thermo Fisher Scientific)

VAT 8 i AR R sl i tm il A A RO R T A Fo = A GO R B4R, GAETY
PE 95 R AT TR A R ARG SE R AodE R, TAEAMT AR TR ATCHR T,

10 KA R

1
Ho R
m e o I3 88,9
! = HN 0" N\—o-P-0-P-0-P-0—__0_H
Moo M

HN_ ! | | vH
o o o FN HNY I » ot oH o
HN N) N- 0.0 R
4 <

i \  2aR,=OH o /
HO-P-0—_ 0. "t o 2bR,=OMe HO™ g s
OH 20 R,=SH,
2d R,=NH,
0,9 R 26R,=N,
) 2f R,=F
HO' N 3 - 29 R,=0CH,CH,CH,SH,
2h R,=OCHCH,CHoN;
21 R,=0CH;CHsCH;NH,
2J R,=0CH-CCH

Ro%I F, CI, Br, | s}

Ry |'[H. OH. OCH;. F. Cl. CN. SH HN \
T s J N> o o o
HN

g N\>’ -B-0-P-0-B-0— 0. 1,
OH

SN o 0 e} OH OH \q

HN™ N o-p-ob-n") —— - 1

| = o] fo} R;
P on o N R, pr’\ 3
Jp HO™ N
f, 3aR=OH O >
3b Ry=OMe
3¢ Ri=SH,

3d Ry=NH,
38 Ry=N,

3 Ry=F

3g Ry=0CH,CH,CH,SH,
3h Ry=0CH,CH,CHNy
31 Ry=OCH,CH,CH,NH,
34 Ry=0CH,CCH

1, LR CLT FOAR T A

NH, 0 “NH

o NH.
SN N o cr Nk
N‘\> </‘NH HN.__NH HN.__N <,‘N
k\N N N N//kNHZ I I 7

H H

u

N
NN

A G c mEA

K EMERF % 1
04g b4 15T 8mL ALK DMSO +, & AKY TN 2eq 89iLE4h 2 Fo
20eq B9 KR4, R IRA DA T, B 25°CHH 24 )bt TLC BN R
15 #&JG, A 150mL 4 0 25 M EDTA &g 4L R g, ¥R 54 % & 3 DEAE
Sephadex 4 L. =448 A 0-1.0 M 8985 B8 A 4 e BLig R4S B, IES F 40
PR KT AT S
S RS W)
02g feédh 25T 16 mL 89 pH 7.0 494 0.2mol/L &9 N-F K Gkt fo 0.2mol/L
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RN TEERERT, RE 02g o I AR ZBRT. RERAETRT 25°CH
H 16 b, TLC MR B4R G, A 150mL 4 0.25M EDTA &gk R, #iR
& E 2] DEAE Sephadex 42 L. ¥ =448 0-1.0M 6968 B 545 e BLik & VA A
. NS MBI AT E o

5 REBLEHMESHEGE K

F ] 1
ot 3 558k

NSO

‘ 8
N HobUN {‘_:(/(NH ° M NH N “NH Iy \N(
wa S HNJ% ﬁl/@N gl//\(N 4 Y
A Tas® 3 W=/ o N= At j\
,TBS 3-2 DN'T”OV\jw /188 ACOH, H,0 Hov/\j., /18s oN
j 2 . tetrazole 0. > . tetrazale

N oN
T8~ / s~
31 3-3 34
AN AN
NH "
& M N " N !
e ¢ ('
= =/ =
0f, © N HO O © N Ho_ 9 OK N
P B8 NH4OH -0 o TBS TEA'HE B0 L oy
9, Y _— HO Y ————= o Y
Z 6.0 NP MeOH 0.0 (/N P DMSO 0,0 (/N P
o %% o Nﬁm—q HON, o N HON, o N
LA (o G O N
G F HN~§_ - NH, e NH
-0 0, HO
TRS TBS
3-6 37 3-8
k HO. OH “NH
o o ( //’EH m o o o IgN
N P 0 p o N HN_ N o 0-p-0-p-0-P-0 O.__N N/)
OH OH o OH OH OH
HN P °
9a Ho' oM AN o, 0 oM oy
o <P N
e
ZnCl, DMSO 0. N7 NH.
ek wo F

2
10 R odh 3-2 (238 g NEIVI RE(1.76 @) 49 T B R T (63 mL)m A= R
v, BRAAZK; RBEAEZRT 25°C, ¥bih 3-1 (5 9B T 10 mL LHwAE
LR IBEP, AFRRAEETRT 25°CHME | Dob, XA KRR RA, RREND
T 3-1 Kk, KREARRPEBMANRE /W Ak H/Ke9 sk (0.5
mmol/mL, =g : WA k" K=1: 8: 1), HAFBRAFRE AL, KRB RZIRU
15 &3 0.5 /8, SR BN AR R, BRI T hoiefo BABR A K &R (10 mL) &
KRG, B 50 mL K&H, HZRPHE (50 mLx 2)F R, SHFHAHAK (50 mL)
kR, REFE A FE IR 33 (8g, H&)
TR 2:
F b4 3-3 (8 g, 8.3) 5T 40 mL 49 T A 10 mL K ¥, K2 25°CT #it 4%
20 16 i, EAREM S 3-3 Wk, AMMBRGEFE, RERABATRE., K
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% )6 ik EAEIg A DCM #4E. #hit (40 g E484E, EA, 10min, DCM: MeOH,10-
20% 20min, #3% 30ml/min) K472 & & B4R =4 3-4 (28 g, 51% A FiIE)

PR 3:

B2 28 mL 49 ¥9 R4y Chg s (0.4 mmol/mL). 1L&4s 3-4 (2.8 g)he N3] Likix
"E, REHFLEW Al 3 L FIRT 25°ChNEZERT, BHRALIK, RE
RATERT 25°CHH | Jit. EMUBMNITRETLE. REIRAERKS T AIE
10°CA T, #Aoakegoeog /v 2 ok /K695 % (0.5 mmol/mL, *k7%: V9 R "kH: K
=1: 8: 1), AR RERAARE, FMRBEMITANRE LR, R i&AI 10 mL 4a4=
LARBRMKRERTER, BhoRkEE, HCBRUBERIK, & H4a 0 L KGR
MR, k. mEFHEKRA DCM #H45, il (40 g EA484, EA, 10min, DCM:
MeOH,10-20% 20min, &% 30ml/min) . K452 &6 &0k BRI s4 3-6 (2.6
g, T82%IKE) .

P 4:

F 54 3-6 (2.6 g)in T PEE (30 mL), ARBMANKAKGBO mL), AiFEikE s
BT 25°CHEH 60 i, SMBLFREW -6 RERE. R RATRE, o T
BRikYs, BRXFERIRRKESM 3-7 Q4g, A , ABALERT—F,

TR S:

o4 3-7 (2.4 g, M)A T DMSO 3 mL), AERAZCKEZAAMRE (3.5
mL), RN &RAE S0°CCTHH 1 D, SRETEY 3-7 AL L. R RAKAFE
# 50 mL, A IN &) NaOH RiZ:% BT pH=5.5, ¥R &4 3% # 2] DEAE Sephadex #£
Eo W EAER 0-1.0M 4988 BR 2 b KIS iR e IR PR SR, PR IF 4 A2 R4
KIDK, RERAZATE, F2 RS MIIEE 3-8 (08 g, 33.7%IE%R) ,
Pt R A G & Bk,

F & 6:

FAL 54 9a (200 mg)e N F] 16 mL 49 pH 7.0 494 0.2mol/L &9 N-7 3 B ko fo
0.2mol/L &9 fM B4E Rz P, KRB E4 3-8 (200 mg) I NE|ZBRT. REIRAE
FIRTF 25°CHH 16 it SMITH A WAER. H R ANRAT A 0°CH EDTA
AN IR P (1.4 g, 0 80 mL 89 K), R4A& 43 # 5] DEAE Sephadex 4£ L. % = 44k
A 0-1.0M 9 8% BR R 4% K ISR LR PR BLUA, PR B2 R4 K3, #
RRRZATE, FRaEhRKSHEMmS, Hed (65mg) .
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'H NMR (400 MHz, D>0) § 8.08 (s, 1H), 7.89 (s, 1H), 7.65 (s, 1H), 5.93 (d, T = 17.9
Hz, 1H), 5.70 (d, ] = 6.4 Hz, 2H), 5.28 — 5.02 (m, 1H), 4.58 — 3.99 (m, 14H), 3.84 (s, 3H),
3.00 - 2.70 (m, 3H).

3P NMR (162 MHz, D20) 8 -0.80, -11.55, -23.03.

5 E A 2
Rt 35 6564

P B2 cN
NH \
B2\ Hovstwg N G H - Y
. ;
¥

4
<N]‘\/:/) 8BS OV@ N Ho\/ﬁ N A1 1
35-2 DMTr- e o’
° / o H ACOH, H,0 Ao g . CN
0.,-0 0.0

. B
o \) I, ACN, tetrazole 6.4 /\( a. /\( I, ACN, tetrazole
DT PR N N NH N N NH
o-g o, o~ Y o o~ %
N«( X ] X ), °
\< CN o CN o
TBS-© 850
35-1 35-3 35-4

. o NT HO Q. O N HQ © =
,P//Ovd o H NH40H FO L g’ TEASHF PO &
o] N-g, HO Y NH HO NH.
6..,.0 at MeOH 6...0 It DMSO 5.0 7
N N N N N N Ho™ N M
N o_ o1 % o o~ { o o~
X — o o 0
Cy YR NG “F
6 s HO
T8S 8S
35-6 35.7 35-8

TR 1:
FA o4 35-2 (2.07 @) N w9 Re(1.6 2)89 TIF IR P (56 mL)w N = 2P,
10 BHRAAZKR, REAETRT 25°C, b 35-1(5g)%5F 10mL Tike N5 Lk
RP, PRSI EIRT 25°CH M 1 b, KA R EAH, SR EN TS
M 2-1 K K. R G BIRTPIRA NG iR (5 g#hisT 40 mL 4% &% % P THF:
H20: pyridine= 8: 1: 1, B 0.5mmol/mL #9758k ), A BRI~ FREN L, RER
RIRA A 0.5 hid, EARER AT R, BIRZIEF A2 NaxSOs KiEik (10 mL)
15 FXJG, B S0mL KA, BT (50 mLx 2)F M, 44 bt A K (50 mL)
AR, RUIFEK T E R T 35-3 (75g, &) .

Tk 2:
R bdh 35-3 (12 g, Hob) BT 40 mL 49 T A» 10 mL K F, R G4 25 °CTF #E
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# 16 e, EREMNLSA 35-3 KK, AMBRN S TLE, RERAEATK
Yoo, R4S iEF KA DCM H4£. thit (40 g E484E, EA, 10min, DCM:
MeOH, 10-20% 20min, #Li& 30ml/min) K% F 3 & & B4R =4 35-4 (28 g, 548%™
FAE) .

Pk 3:

B 28 mL 499 Rk ey sk (0.4 mmol/mL). W44k 35-4 (2.8 g)o A F] Lk
Wik, KBS AL 226 QETIRT 25°CRNEZERT, BEHRALIR, R
RRATRT 25°CHH 1 hit. SHEMNBFRET L. R RAKRKST A2
10°CVATF, HAmah by oo /v9 £ ok vh/ K69 %% (0.5 mmol/mL, =t T : v H k7 K
=1: 8: 1), ABRLEIRE, EMRENETAMRE LK. R & 10 mL taife
THBMARRER, Bhokad, ALRUEEERIK, & Fr4n A LKGER
MT R, $iR. WiEF AR A DCM HAE, 4t (40 g E4A4E, EA, 10min, DCM:
MeOH,10-20% 20min, %% 30ml/min) . K% 52 G &8 K KB 35-6 (3.1 g,
93.5%Mc &)

TR 4:

b4 35-6 (3.1 g)inT 7B (30 mL), REWRNEAKGBOmML), FIFE&EAET
m T 25°CHEH 60 Iat, EMURBTALD 35-6 RETA. RERET RS, WF
BE AR KRGS, 133K F kit o4m 35-7 Q4g, R .

F®S:

F A4 35-7 (2.4 g, BR)E T DMSO 3mL), REMAZ LRI AARKRE 3.5
mL), R fe 50°CTF A 1 i, BRI TS 35-7 AR A BB iR RH
#32] 50 mL, B IN 8 NaOH K&k iAH pH=5.5, ¥R &4 3% £ 2] DEAE Sephadex
ARl 24 R 0-1.0 M &9 TEAB RBLi& &M F I, Priga o B2 ik K30
K, RERKZETE, FRERKESHO TR 35-8 (1.5 g, 5S1%&k%E) , =
IR A G & B4R,

T S:

£ (25°C) AAKP T, 2 A Ab 4 35-8 (500 mg), 144 9a (500 mg)
Fo KR BAAE(1.2 g), KRB RIEM B ALKE DMSO (8 mL)R & 24 ) BF, &
TRIDPES MR . FFRIL A NFRATA AP 0°CHY EDTA s 5k #(1.6 g, 42 80
mL 43 7K), ®&43 # 2] DEAE Sephadex #£ L. 5/ 7424E 1 0-1.0 M 4958 B 5 5K
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/{w\/fi/%ﬂfﬁ.«&%‘( i#ﬁ’” /%HFL Fﬁ éﬂé]\,ﬁ_ ﬁéiﬁ j—\"[{ 7,}< %J \/&’1$ /Z.J: ‘T’)‘é, /f—gj"élj\.l’j
&by AR F o4 35, R (120 mg)

'"H NMR (400 MHz, D20) & 8.25 (s, LH), 7.98 (s, 1H), 7.59 (d, J = 7.3 Hz, 1H), 5.99
~5.53 (m, 4H), 4.96 — 4.80 (m, 1H), 4.46 — 3.99 (m, 14H), 3.90 (s, 3H), 3.41 (s, 3H).

5 3'PNMR (162 MHz, D20) § -1.25, -11.58, -22.98,
F ) 3
b4 68 éfa/\ﬁ%‘a
v Y . Ny

M
#Nj 8s°° Vo\j o A1 \L

- 32 DT, e . AGOH, H,0 HO\/{ " R N
I, ACN, tetrazole 6.0 - I, ACN. tetrazole
DMTr’O\)\%;F{O\) : O,P\’o . Nr\}_/{w \2—( :
N X \.—<le N:§N o / \_—Qj
ON g0 J>7 T8s-0 <§7
68-1 68-3 68-4

C o Ho @ 0 Ho Q@ o
'Ové‘, NH4OH PO - TEASSHF B0 .
: T . R s

¥
o"D i HO HO
Z 6.,:0 NP MeOH 6‘P”O NP DMSO oﬂp,/o N0
o 9% o N\%_«NH HO'N, o N 7 NH HOTN, g N 2
e LYW T
F HNJ§7 g NH, “w NH,
CN -5 6 HO
TBS ‘TBS
68-6 68-7 68-8

\ o Ho_  OH o R
o o OTow IS e e °yF
NP Bo-b-0 o N NANH HQNY/N l\[l\ o- P ) P O~ P a
= gn on \;-1 > HNT(/\EN/% OH OH O ]
0. ° N
% oo ° K HO'P\o <qu j NH
ZnCl,, DMSO o NNy

HEY e
T 1:

10 WKL 3-2 (2.07 g NEIW RE(1.6 g)8) TIFRRZ P (56 mL)m A= 0P,
BHAAIKR, RBATRT 25C, b4 68-1(5g)aT 10mL Tl NF] Lk
B, TAFERAERT 25°CHAE 1 0, A KL Rk, EHREMNE TS
Y 68-1 K K. KIS 6Bk PRI A Nk ey ik (5 g AT 40 mL 49 R4 i P THF:
H:0: pyridine= 8: 1: 1, BZAa% 0.5mmol/mL #9:8i% ), A B ERIFREN L, RER

15 RRHBEHEHF 0.5 DEf, EREMN AT R, &R LR T A NaxSOs Kigik (10 mL)
FERJG, B S0 mL KRR, B R T (50 mLx2)FE R, & 5FF puta A K (50 mL)
R, REFIAZE BRI 683 (7.5g, B

4

B2
P &4 68-3 (7.2 g, AL5%) BT 40 mL 49 LBkA» 10 mL K P, R4 25°CTF #
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# 16 e, EREMNLESA 68-3 KK, AMMBRNETLE. RERAEATK
Yoo, R4S iEF KA DCM H4£. thit (40 g E484E, EA, 10min, DCM:
MeOH, 10-20% 20min, & 30ml/min) K415 % & & B4k * 4% 68-4 (28 g,
548% M Wl &)

Pk 3:

B 28 mL 499 fok ey sk (0.4 mmol/mL). &40 68-4 (2.8 g)he AF] Lk
Wik, KBS AL 226 QETIRT 25°CRNEZERT, BEHRALIR, R
RRATRT 25°CHH 1 hit. SHEMNBFRET L. R RAKRKST A2
10°CATF, #Av sty ooz /v £,2k /K69 %% (0.5 mmol/mL, *hk7g: WH."H: K
=1: 8: DABREETRE ., AU I TELREL TR REZiFZA 10 mL taFfe
THBMARRER, Bhokad, ALRUEEERIK, & Fr4n A LKGER
MT . $R. WiEF A DCM HA4E, 4l (40 g E4A4E, EA, 10min, DCM:
MeOH,10-20% 20min, &% 30ml/min) . K% 52 G &8 L KB 68-6 (3.1 g,
93.5%Mc )

TR 4:

b 68-6 (3.1 g)inT FH2 30 mL), KRB ANEEAKQGBOmML), FHiFERLET
m T 25°CHEH 60 Iat, EMURBTLD 68-6 RETA. RERET RS, mF
BE AR RYE, 132K F CmkigikiL o4 68-7 (24g, &)

F®S:

F o4 68-7 (2.4 g, H&)iE T DMSO 3mL), REWMAZ LRI AARKRE 3.5
mL), R i@ fe 50°CTF A 1 i, BRI TS 68-7 AR E. BB ik RH
#32] 50 mL, B IN 8 NaOH K&k iAH pH=5.5, ¥R &4 3% £ 2] DEAE Sephadex
AR L. ¥ F412 R 0-1.0 M 49 TEAB Bl WM L, PTiFa o B kY% K30
oK, BERARZETE, FE ARG HOZTIE 68-8 (1.5 g, S19%IKE) |
AR A A &R,

P& 6:

Eim (25°C) AAKY T, 5 A AS4 68-8 (500 mg), 9a (500 mg)F= K
A2 ), KRB REHBERANLKE DMSO (8 mL)R Z 24 ) iF, S4BT k3
DR R L . ¥ R NRFTAH 0°CH9 EDTA —4A i ¥(1.6 g, /o 80 mL &
K), RA4nF £ 2 DEAE Sephadex Ax L. &= 404& 1 0-1.0 M 6958 BR A e KB iR %
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IR R P BRI, PR AR kg K3y K, Rk ATE, FEaeh R
KA EM 68, At (120mg)

'H NMR (400 MHz, D20) & 7.75 (s, 1H), 7.61 (d, J = 8.1 Hz, 1H), 5.97 (dd, J = 17.8,
23 Hz, 1H), 5.85 — 5.65 (m, 3H), 5.28 (ddd, J = 52.2, 4.7, 2.3 Hz, 1H), 5.01 (dt, ] = 51.5,
3.4 Hz, 1H), 4.57 — 4.51 (m, 2H), 4.48 (t, J =4.2 Hz, 1H), 4.34 (t, ] = 5.1 Hz, 1H), 4.24 —
4.07 (m, 7H), 4.02 (1, J = 4.3 Hz, 2H), 3.93 (s, 3H).

3P NMR (162 MHz, D;0) § -1.30, -11.57 (dd, J = 25.8, 18.4 Hz), -22.98 (t, ] = 18.3
Hz).

K 4
B 83 895K

S

Bz Bz
B2 0N T NH NH H Y
8 HO, _ [
NH ;«j N=( o N A N O\VNW/
HN N N i
e I J} A o o
N TBS” o v&j N o © N Al \L
3-2 DM~ ACcOH, H,0 N
o NG - H o 5 2
\) I, ACN, tetrazole .0 N o N . , tetra:
DMTr” fol / /

b N N N 0
6.,.0 2 MeOH 6.,.0 = DMSO 4.0 ~
RO R 74 . 7
w 9% o NWNH W\, o N W, o “J_{NH
T H p o
F HN~/§7 “r NH, s NH.
oN -6 6 HO
85 88
83-8 83-7 83-8

9a HO OH

d
ZnCl,, DMSO 9 o NN

T L
WS4 3-2 (2.1 gy NF) W9 R eL(1.6 )R T ER P (S6 mL)yle N 0P, &

BAAZKR, RBAEZRT 25°C, b 83-1 (5% T 10mL T ANE| Lk Bk
OTFIEIRAETRT 25°CHAE 1 DB, A RILA R, SRERE RS
83-1 Kk, REBEERPZEMWNGEGER (5 g AET 40 mL 494 7% ik THF:
H20: pyridine= 8: 1: 1, &% 0.5Smmol/mL #9:5i% ), AFERAFRE AL, RBER
MR 0.5 DB, BAR LR BT AR B R IR P A NaxSO; Kk (10 mL)
ERE, B S0mL KEHE, HZR TP (50 mLx 2)F B, & A H4a K (50 mL)
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HER, RBIBBKFZERK T 83-3 (T4g, #Hb) .

B 2:

i b-4h 83-3 (74 g, 7)) %5 F 40 mL 89 LBk A= 10 mL AP, REA 25°CTF#
#H 16 hEf, wARERISH 83-3 MK, AMHRNLEAE, RERABEAZTK
Y. KU B it F A A DCM 4. bk (40 g 442, EA, 10min, DCM:
MeOH, 10-20% 20min, #i& 30ml/min) K% 135 & & B4k * 4 83-4 (28 g,
548% A FAE)

¥R 3:

e 28 mL 9 w9 Rk T sk (0.4 mmol/mL). &4 83-4 (2.8 g)he A2 L3k
mikh, RE Al 226 9 EFRT 25°CheNEliZiEk T, BEBRAAIKR, RERE
FIRT 25°CHEH 1 hab. EARBEMNE TR TA. RBRAKKE T A2 10°C1A
T, FEAoshdyereg /v [ kK e g% (0.5 mmol/mL, "uF: WHRk"H: K=I:
8: 1), AFRLEZAARE , EMBEMPTEMRE TR REZEZA 10 mL 485 LA7
BRAAKISIRER, Bk, BURCEBFERZR, &8 i A LK EER T

$ik, miE KA DCM 4. #i (40 g E404E, EA, 10min, DCM:
MeOH, 10-20%, 20min, %% 30ml/min) . K532 G & 0K KE Ik 83-6 (3.1 g,
93.5%4x %) .

PR 4:

S 4h 83-6 (3.1 g)5TF P2 (30 mL), ARG H AR A K30 mL), AT EiRlET
BT 25°CHEAE 60 i, EMBBTREY 83-6 RET L. RERAER KLY, wP
B AR KR UE, 153K % &Rtk o4 83-7 (Q4g, &) .

T S:

Kbt 83-7 (2.4 g, M3w)ET DMSO 3mL), ABRAZCEZAAKRE 3.5
mL), BB 50°CTFH#3 1 it, SHRETHEY 83-7 REF L. R &K
#3%] 50 mL, A IN ) NaOH Kigi&iR pH=5.5, ¥R & 43 & 2| DEAE Sephadex
ik, ¥R 0-1.0 M &9 TEAB #LBLIR KM B BRI, ATiFa s A% ik as K380
oK, HERKZAETE, FRARKLESHG =T 83-8 (1.5 g, S1%IKE) ,
FEAPEIR Hy & & BAK,

YR 6:

£iR (25°C) AR T, 2 AL 83-8 (500 mg). 1L54s 9a (500 mg)



10

15

20

25

WO 2024/208281 PCT/CN2024/085861
100

Fo LR FMAF(2 @), KRB R EH B AT KE DMSO (8 mL)R B 24 I i, SR 2
TR BRA R . W R A AFRATA 2P 0°ChY EDTA =428 F(1.6 g, /7 80 mL
8Ky, RAH 4K E] DEAE Sephadex £ L. H #4048 A 0-1.0M 4948 B} R 4 KiE ik
LR XA RN, PRy AR IRGE KA K, MARKEATE, R aeh
FRF bt 83, M (120 mg) .

'"H NMR (400 MHz, D20) 8 8.30 (d, J = 0.6 Hz, 1H), 8.20 (s, 1H), 8.02 (d, T =0.7 Hz,
1H), 6.59 — 6.30 (m, 2H), 6.23 — 6.08 (m, 1H), 5.22 (dddd, ] = 46.4, 7.0, 1.7, 0.7 Hz, 1H),
5.08 —4.90 (m, 1H), 4.68 —4.03 (m, 12H), 3.98 (d, ] = 0.7 Hz, 3H), 2.76 — 2.48 (m, 2H).

3'P NMR (162 MHz, D20) & -1.30, -11.57 (dd, J = 25.8, 18.4 Hz), -22.98 (t, J = 18.3
Hz),

FEH#] 5
A 90 6564k

\N+
o
4
N o o <ﬁ”” Ho, OH 2
A\, N =

i (f(NH N p-g-o-p-o— o N/kNH AR
HO-P-0—_ o N NANH (ST 2 o 0o 9 ‘ !/L

OH > HoNL N (707 N—0-R-0-P-0-R-0— 0 N" > NH,

%a HO  OH g ] N OH OH OH
o HN N/>+

s/ N._NH,
P [©) = Nl
HO' N TJ o Op OYNjNHQ
Ho F ﬁ
HO F
90-1 &Y 90

b4 9a (200 mg)re AF| 16 mL 49 pH 7.0 494 0.2mol/L # N-F & B3k fn
0.2mol/L 8 AL BB K BiZ T, KREWLS 90-1 (200 mg)hw NE|iZRE TP RAEE
BEEBRT 25°CHM 16 It BRETA ZWER FREZANRAAH 0°CH
EDTA =44 ik ¥ (1.4 g, #v 80 mL #9K), R45423% £ 2| DEAE Sephadex 42 L. #
AR 0-1.0M 6988 BR R s KB iR B BL IR R PR BRI, PP AL AR R KA
K, BRERARGEEATE, FEQeh RIKRZHe4 90, i (50mg) .

'"H NMR (400 MHz, D20) 6 7.83 (d, J = 0.6 Hz, 1H), 7.70 (dd, ] = 7.4, 1.8 Hz, 1H),
6.28 (ddq, J = 3.1, 1.5, 0.7 Hz, 1H), 6.20 — 6.13 (m, 1H), 6.04 (d, J = 7.3 Hz, 1H), 5.40
(dddd, T =252, 3.5, 1.8, 0.9 Hz, 1H), 5.09 — 4.93 (m, 1H), 4.81 (dddd, ] = 46.4, 7.1, 3.7,
0.7 Hz, 1H), 4.61 (ddd, T = 5.2, 2.8, 0.7 Hz, 1H), 4.41 —4.05 (m, 11H), 3.98 (d, J = 0.7 Hz,
3H), 2.81 — 2.38 (m, 2H).

3IPNMR (162 MHz, D20) 8 -1.17, -11.50, -22 81,
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EH5 6
R4 103 4545

OH OH
N A \ 0:,° N
P, P
HO ™o ill /NH ° HO™ Ng <,/\1l NH
wd  F Ho F
3-8 & 103

b4 9b (200 mg)m N E] 16 mL & pH 7.0 494 0.2mol/L &) N-F 2 vk fo
0.2mol/L &9 R LEE Kk P, KRB 3-8 (200 mg)e NE|ZER T . RAELIRA
FIRT 25°CHEH 16 i, BB TAH Z4E R, HRE AR AE 0°CH EDTA

ZA R BIR P (1.4 g, A 80 mL 49 K), RAH4hHE £ 2] DEAE Sephadex 42 L, /= 4h4%
A 0-1.0M 89 8% BR A 4 K I iR S BLIR R AD BRI, PTIRa o A2 R4 K3, #
RiRIRGATE, B8 66K KKRFHI0W 103, Ak (60mg) .

'H NMR (400 MHz, D20) & 8.33 (d, J = 0.5 Hz, 1H), 8.29 (s, 1H), 8.02 (d, ] = 0.7 Hz,
1H), 6.45 (ddq, J=25.2, 1.4, 0.7 Hz, 1H), 6.17 (dq, J = 2.3, 0.8 Hz, 1H), 6.11 (dq, J = 3.1,
0.8 Hz, 1H), 5.22 (dddd, J = 46.4, 7.0, 1.7, 0.7 Hz, 1H), 4.88 — 4.62 (m, 3H), 4.45 (dddd, J
=25.2,6.8,5.0,0.7 Hz, 1H), 4.33 — 4.09 (m, 9H), 4.05 (ttd, J = 2.9, 1.5, 0.7 Hz, 1H), 3.98
(d, J=0.7 Hz, 3H), 3.44 (d, T = 1.4 Hz, 3H), 3.08 (s, 3H).

3P NMR (162 MHz, D:20) & 0.60, -10.29, -21.23.

F ) 7
L 119 6544

HO-P-O o] oH HaN_
o 9b 0\ Hr i '\j> OH OH OH \;_I
o OH H H
N0 0 OH
Ho P\o Oﬁ/j ° \ H(;\:P\ OYN 0o
= o
Ho F \:osi':
119-1 HAaH 119

&4 9b (200 mg)e NE| 16 mL &9 pH 7.0 494 0.2mol/L 49 N-F KBk e
02mol/L ¥ &AL L E KRBT, REBEWEM 119-1 (200 mg)w NE|ZB& T RIR
AEBT 25°CHM 16 Dide SRETAE ZWER. HREZ A NRATA AP 0°CHY
EDTA =443k %P (1.4 g, m 80 mL #K), R4&493 £ %) DEAE Sephadex 4 L.
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WAL R 0-1.0M 89558 R s KB iR SR BLIR SME AR BURR, PTAF 4 AR TR 8 K3k
K, RBERKEEATE, FE Qe KK HILe 119, hiH (65mg) .

'H NMR (400 MHz, D20) & 7.81 (dd, J = 7.8, 1.8 Hz, 1H), 7.76 (dd, ] = 7.8, 1.8 Hz,
1H), 6.17 (dt, J = 2.5, 0.7 Hz, 1H), 5.90 (d, J = 7.8 Hz, 1H), 5.85 — 5.73 (m, 2H), 5.53
(dddd, J=25.2,3.9, 1.7, 0.9 Hz, 1H), 4.89 — 4.60 (m, 3H), 4.46 — 4.02 (m, 12H), 3.98 (d, J
=0.7 Hz, 3H), 3.44 (d, ] = 1.4 Hz, 3H).

3P NMR (162 MHz, D20) § 0.62, -10.29, -21.22.

EHP 8
R 127 8

0

- - N

< — ] i
o & 2 oBolo o
N =
o NI o O o T e e o NN
NHa HN 7 NH,
A\

0.0 © N N+ 0.0 ©
F ' /I& o P, / N X
HO' N\ ¢ N AN 4 N
/ /J HO Q <N /N/J

0
o N
g F HO

1271 EM 127

154 9b (200 mg)e NZE] 16 mL 49 pH 7.0 894 0.2mol/L 49 N-F H =kt fe
0.2mol/L &9 FM LAE KSR P, KRB S 127-1 (200 mg)e N B LSk P o BRIk
AEERT 25°CHH 16 Dot EMRBTA FHER. HREANRAZ 0°CHY
EDTA Z4A3 8% (1.4 g, 72 80 mL #97K), RE&4E # %] DEAE Sephadex 42 L.
FApAE A 0-1.0M 8988 BR 8 4K I8 R e L IR 2% PE AR B BRIV, BT A3 440 % R 45 K 3R
K, MERKEATE, FEGQEHRRZHE4 127, K (82mg) .

'"H NMR (400 MHz, D,0) & 8.29 (s, 1H), 8.24 (d, ] = 0.7 Hz, 1H), 8.21 — 8.18 (m, 2H),
6.54 — 6.00 (m, 3H), 5.27 (dddd, J = 46.5, 7.0, 4.0, 0.6 Hz, 1H), 4.97 (dddd, ] = 8.0, 4.4,
2.9,0.7 Hz, 1H), 477 (tqd, ] = 4.4, 1.5, 0.7 Hz, 1H), 4.71 (ddd, J = 3.9, 2.6, 0.7 Hz, 1H),
4.45 (dddd, T = 25.2, 6.8, 5.1, 0.7 Hz, 1H), 4.35 (qt, J = 3.0, 0.7 Hz, 1H), 4.29 — 4.08 (m,
8H), 4.05 (ttd, J = 2.9, 1.5, 0.7 Hz, 1H), 3.98 (d, J = 0.7 Hz, 3H), 3.42 (dd, ] = 18.0, 1.5 Hz,
6H), 3.08 (s, 3H).

3'PNMR (162 MHz, D,0) 8 0.60, -10.29, -21.22.

K7t 9

167 69 E M
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N N
HOP\O (ISN \([)h " f
HO F \\q
167-1 e 167

&4 9b (200 mg)Aw A E] 16 mL 4 pH 7.0 494 0.2mol/L 49 N-F H Bk Ao
0.2mol/L #) R BAERBIR T, KREBEWESM 24-1 (200 m) Il NE|iZ B R P o RAR
AFRT 25°CHAM 16 Dt EMETA FER. FHRE AR AZ 0°CH
EDTA —4h# ik (1.4 g, 0 80 mL #9K), %449 E # 2] DEAE Sephadex 4 E. ¥
FAAE A 0-1.0M 6988 BR R s KSR e L IR R PR BRI, T4 A R4 K3
K, MERKZEATE, FE Qe XRZHES4 167, A (62mg) .

'"H NMR (400 MHz, D,0) & 8.24 (d, ] = 0.7 Hz, 1H), 8.20 (s, 1H), 7.81 (dd, J = 7.9,
1.8 Hz, 1H), 6.39 (ddt, ] = 25.2, 4.0, 0.7 Hz, 1H), 6.17 (dq, J = 2.3, 0.7 Hz, 1H), 5.90 (d, J
= 7.8 Hz, 1H), 5.56 (dddt, T =25.3, 3.4, 1.8, 0.9 Hz, 1H), 5.43 — 4.99 (m, 3H), 4.79 — 4.65
(m, 1H), 4.56 — 4.38 (m, 2H), 4.35 — 4.06 (m, 8H), 4.05 (ddq, ] = 4.6, 2.2, 1.1 Hz, 1H),
3.98 (d, 1= 0.7 Hz, 3H), 3.44 (d, ] = 1.4 Hz, 3H).

3'PNMR (162 MHz, D,0) 8 0.60, -10.29, -21.22.

L4 10
R 180 856 4

180-1 & 180
&4 9b (200 mg)iJuJ\:@J 16 mL & pH 7.0 494 0.2mol/L & N-F H Bk o
0.2mol/L &) R B4R R iER T, J& 180-1 (200 mg)w A& LR F o R IRET IR

T 25°CHE4F 16 Dit. BRI TA FHAER. R A NIRATA 2P 0°CH EDTA =44
HixigP (1.4 g w80 mL #K), RAMHEHF DEAE Sephadex A b B E AR
0-1.0M &9 8% BR 28K ik LIk S M B IR I, P A% Aok ds K3 K, FE
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BARZATE, FA e KK ZHEe4 180, A (95mg) .

'H NMR (400 MHz, D,0) & 8.35 (d, J = 0.6 Hz, 1H), 8.29 (s, IH), 7.70 (dd, ] = 7.4,
1.8 Hz, 1H), 6.47 — 6.32 (m, 1H), 6.17 (dq, J = 2.3, 0.8 Hz, 1H), 6.04 (d, ] = 7.3 Hz, 1H),
5.54 —5.33 (m, 1H), 5.10 — 4.94 (m, 1H), 4.91 — 4.64 (m, 2H), 4.48 — 4.03 (m, 11H), 3.98
(d, 7=0.7 Hz, 3H), 3.44 (d, ] = 1.4 Hz, 3H), 3.08 (s, 3H), 2.83 — 2.35 (m, 2H).

3IP NMR (162 MHz, D;0) § 0.60, -10.29, -21.22,

F P 11
R 203 850 %

0,0 ©OH N\
P! % o ¢
PN ¢ NH HD <f(NH
|54 N = 0 N s
ey e ﬁ T
Ho F Ho F
203-1 L&Y 203

A4 9¢ (200 mg)w A F] 16 mL & pH 7.0 494 0.2mol/L & N-F ok fo
0.2mol/L #) R B KIBZ T, KRBILSH 203-1 (200 mg)e N iZ RGP . Rk
AERT 25°CHMF 16 it EMETA AR FREA ANRATAZ 0°CH)
EDTA —5h &8k (1.4 g, 47 80 mL #9K), RA&435 & 2| DEAE Sephadex 4 L.
ZAAE R 0-1.0M 898 BR 2 fse K IR IR BRI IR AR BRI, PTAFAL B R R K3
K, BERKZATE, FEGeH RKZHe4h 203, B (95mg) .

'H NMR (400 MHz, D,0) & 8.33 (d, ] = 0.6 Hz, 1H), 8.29 (s, 1H), 8.02 (d, ] = 0.7 Hz,
1H), 6.45 (ddq, J =252, 1.4, 0.7 Hz, 1H), 6.23 (dt, J = 2.3, 0.8 Hz, 1H), 6.11 (dq, ] = 3.1,
0.8 Hz, 1H), 5.22 (dddd, T = 46.4, 7.0, 1.7, 0.7 Hz, 1H), 5.00 — 4.68 (m, 4H), 4.65 — 4.39
(m, 2H), 4.38 — 4.05 (m, 8H), 3.98 (d, ] = 0.7 Hz, 3H), 3.08 (s, 3H).

3'P NMR (162 MHz, D;0) 3 0.60, -10.29, -21.22.

P 12
B 239 654
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o ¢ NH
N ~ 8 9 [
o ¢ nH N W-B-0-P-0—_ o} N Ho  F N

I (SR NH, ¢ NH
Ho-P-0—~_ o N W OH OH e ¢ 9 /,)\
S 9 a0 OH OH OH _\g_z/
0.0 N+
" \

2391 L&Y 239

o4 9c (200 mg)hm ANF] 16 mL &9 pH 7.0 98 0.2mol/L 9 N-¥ A Bk fe
0.2mol/L &9 &M LAE K iE iR P, KRB &4 239-1 (200 mg)mw NE[ LR REIR
AFRT 25°CHH 16 1. ERETA FHE R FHREANRI A2 0°CH
EDTA =442k sk F(1.4 g, #» 80 mL &9 K), R&4h K & 2] DEAE Sephadex 4 L. I
FAAE R 0-1.0M 6988 BR R 4 KIS T LR SR PEHS BRI, PTAF 4 A7 iR 48 K35
K, MERKEATE, /F3 6 EHRRZWILEM 239, Hid (95mg) .

'H NMR (400 MHz, D;0) & 7.88 (d, J = 0.7 Hz, 1H), 7.81 (dd, J = 7.8, 1.8 Hz, 1H),
6.33 — 6.06 (m, 2H), 5.90 (d, ] = 7.8 Hz, 1H), 5.53 (dddd, J = 25.2, 3.9, 1.7, 0.9 Hz, 1H),
5.03 — 4.50 (m, 6H), 443 — 4.07 (m, 9H), 3.98 (d, ] = 0.7 Hz, 3H), 3.40 (d, ] = 1.6 Hz,
3H).

3P NMR (162 MHz, D,0) § 0.60, -10.29, -21.22.

] 13
S 260 6944
o
NH N NH
2
NYQ N e 9 N ! _ HO, F NH2
0 ¢ N N-P-0-P-0—__O N N N
s A AR > o o o AT
HO-P-0—_ o NN OH OH T 9.0 {
o N HN__y [0 N\—0-P-0-P-0-P-0— o N\
F OH \i// N | | (5H N
9 w1 OH OH
O\\P,O F OYN\ NH, N\+ 0. O E Ne _NH,
HO' N j o P Oy N NH2
F kq
HO Ho F
260-1 L&) 260

154 9¢ (200 mg)Ae A F] 16 mL & pH 7.0 494 0.2mol/L #9 N- ko fo
0.2mol/L &9 &M Z4E KBk P, KRB E4 260-1 (200 mg)m NE|Z B R T RAEIR
EERT 25°CHM 16 1ot BREBTA ZHER. FREARAAH 0°CH
EDTA —4h# sk # (1.4 g, #v 80 mL #9K), R4&4 % #& 2| DEAE Sephadex 4£ .
FAAE A 0-1.0M 8988 BR 5 ke KIS i ik BLIR S MEAS BRI, T AR 4 L8 IR 4% R 3R
K, RIERAEZETE, T2 eH KK 260, A (75mg) .

'H NMR (400 MHz, D,0) & 8.24 (d, J = 0.7 Hz, 1H), 8.20 (s, LH), 7.70 (dd, J = 7.4,
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1.8 Hz, 1H), 6.43 (ddq, T = 25.2, 1.6, 0.8 Hz, 1H), 6.27 - 6.20 (m, 1H), 6.04 (d, ] = 7.3 Hz,
1H), 5.51 — 5.12 (m, 3H), 5.05 — 4.70 (m, 3H), 4.66 — 4.10 (m, 10H), 3.98 (d, J = 0.7 Hz,
3H).

3P NMR (162 MHz, D,0) § -0.90, -10.29, -21.22.

E 445 14
A &40 287 8 Ak

N 2 8 N
1 1 !
N 1 [l i) N
° ANH? NN N ;07RO o N/ANHZ
OH 0 F o OH g I} OH OH OH
NH, C HN N/+ NH,

0. . ° N % \ 0.0 N.
P, o P, /
HO N ¢ \jN HO g < J\/A\N
\\QN/\'\F o NN
hg  F Ho F
287-1 WEY 287

9c (200 mg)# A ®] 16 mL 49 pH 7.0 494 0.2mol/L &) N-F X Gk A= 0.2mol/L
B R BLE R BT, REENE 287-1 (200 mg)lo NF|iZER Y. RARETR
T 25°CHEAF 16 DEF. ERBTA S AR RS A NARATA 2P 0°ChY EDTA =%
HBimP (14 g Ao 80 mL #9K), RA&EMWE D] DEAE Sephadex 4 L. I /= 41g A
0-1.0M 8988 BR T KB iR R IR R M40 LRI, PTAR 209 B 2 IR K3k K, #l &
RAZETE, FA e KR4 287, Ak (75mg) .

'H NMR (400 MHz, D;0) & 8.24 (d, J = 0.7 Hz, 1H), 8.20 (s, 1H), 7.83 (d, ] = 0.6 Hz,
1H), 6.39 (ddt, J =252, 4.0, 0.7 Hz, 1H), 6.28 (ddt, ] = 3.1, 1.5, 0.7 Hz, 1H), 6.26 — 6.15
(m, 1H), 5.27 (dddd, J = 46.5, 7.0, 4.0, 0.6 Hz, 1H), 5.11 — 4.79 (m, 3H), 4.65 — 4.03 (m,
10H), 3.98 (d, J = 0.7 Hz, 3H), 2.88 — 2.51 (m, 2H).

3P NMR (162 MHz, D,0) 8 -1.11, -10.31, -21.25,

F 4] 15
M 126 65H 5%

\ o
NH, (rLNH
N o o ! o NH
o ¢ TN N \-p-o-B-0—_ o} NN N A
I _ [ ] NH; o o o < N
HO-P-O N OH OH
i HN =

o N 0"\ _0-p-0-b-0-P-0—_o NN
OH N y-0-P-0-f
o OH DEBY OH OH OH
9d HN

V.
o8 M N N+ 0. d OH 7
HO N ¢ o SR </N NH
Qo NN HO™ N - oy
F
HO HO F
3.8 LAY 308

9d (200 mg)he A 2] 16 mL & pH 7.0 494 0.2mol/L 4 N-'F 2k %3kt A= 0.2mol/L
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HEMLTERERT, RE 3-8 (200 mg)w NEiZERT. RERLETRT 25°CH
H 16 i, BRI TAFHE R FFRE A ARRAAZP 0°ChY EDTA =443 i% T
(14 g, 7 80 mL &9 K), R4H49K £ 2] DEAE Sephadex #£ E. ¥ & 454% F 0-1.0M #%
A BR B K U IR LR B LR, T AR A R R 4R K3 K, R R iR AT
G, 133 4 ek KR F WS 308, e (60 mg) .

'H NMR (400 MHz, D,0) § 8.28 (d, J = 0.6 Hz, 1H), 8.20 (s, 1H), 8.02 (d, J = 0.7 Hz,
1H), 6.45 (ddq, ] =25.3, 1.6, 0.9 Hz, 1H), 6.21 — 6.07 (m, 2H), 5.22 (dddd, J = 46.4, 7.0,
1.7, 0.7 Hz, 1H), 498 — 4.68 (m, 2H), 4.57 — 4.03 (m, 11H), 3.98 (d, J = 0.7 Hz, 3H), 2.45
—1.75 (m, 2H).

3'P NMR (162 MHz, D;0) § -0.9, -10.29, -21.27.

4 16
B 326 6564

N,
NH
N\ u u
N N"°N-P-0-P-0 o N N
q (Ig"‘ =" oy o e 9.2

0-P-0—_O__N N/J ‘ O__N NJ

O N OH A I OH OH OH N
NH 9d HN ? NH

g O N+ o 0

0,0 P NA o N O™ /7 N
HO' ¢ }//,N HO™ ¢ /7’,“

N

o]
oM

Ho F Ho F

326-1 &) 326

b4 9d (200 mg)w N F] 16 mL & pH 7.0 494 0.2mol/L # N-F k=% odk ok Ao
0.2mol/L &9 R L4EKixik P, RBERFIEY 326-1 (200 mg)e NE|ZE &R T . R
RATIET 25°CHH# 16 1ot ERETH ZHE K. HRZIANRITAA 0°CH
EDTA —5h 8k P (1.4 g, #0 80 mL 49 7K), K444 3% £ 2] DEAE Sephadex 4 L.
FEAAE R 0-1.0M 6988 BR R He R B iR S BLIR SR AR IR, PTAR 4L A8 R s K 3R
K, RIERKEETE, F26eH KK =Hie4 326, Ak (60mg) .

'H NMR (400 MHz, D,0) & 8.29 (d, J = 1.7 Hz, 3H), 8.20 (d, J = 0.7 Hz, 1H), 6.39
(ddt, J =25.1,3.9, 0.7 Hz, 1H), 6.29 — 6.04 (m, 2H), 5.27 (dddd, J = 46.5, 7.0, 4.0, 0.6 Hz,
1H), 4.97 (dddd, J = 8.0, 4.4, 2.9, 0.7 Hz, 1H), 4.77 (tqd, J = 4.4, 1.5, 0.7 Hz, 1H), 4.61 —
4.06 (m, 11H), 3.98 (d, J = 0.7 Hz, 3H), 3.40 (d, J = 1.6 Hz, 3H), 3.08 (s, 6H), 2.56 — 1.44
(m, 2H).

3P NMR (162 MHz, D,0) § -0.78, -10.29, -21.22,
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R4 17
& 352 4G L
\. @
N
N o o QfLNH HO “NH
) N TH N\:/N-if-o—ﬁ"—o o NANHQ R o o o & /QN
HO-P-0—_ © %I:N OH oH Xj HN N0 N\—o-p-0-B-0-P-0—~_o__N .
OH N oH g ) N> OH OH OH \q N
9d HN 7 NH,
0.0 F NHe N o F o n
P </N a2 o Ho’P\O AR
- B W ﬁN N
\H\.§‘IF Ho F
35241 &Y 352

HA b4 9d (200 mg)hm N3] 16 mL 4 pH 7.0 494 0.2mol/L 4 N-F 2 B o Ao
0.2mol/L &9 &M B4E Kz P, KRB S 352-1 200 mg)e A E LBk . RE
RAEEBRT 25°CHHI 16 it SWMETH ZWEMR. FREANRA AL 0°CH
EDTA —4h#k sk ¥+ (1.4 g, #v 80 mL #9K), R4&47 % #& 2| DEAE Sephadex 4: .
FAAE R 0-1.0M 8948 BR 2 ke K IR Bk 4k A BRI, PRAF40 7 B 8 iR 48 K3
K, BERARGEEATE, F2aeh RR=He4h 352, A (T4mg) .

'"H NMR (400 MHz, D,0) & 8.33 — 8.27 (m, 2H), 8.24 (d, J = 0.6 Hz, 1H), 8.20 (s, 1H),
6.63 — 6.28 (m, 2H), 6.17 (dt, T = 1.3, 0.7 Hz, 1H), 5.57 — 5.04 (m, 3H), 4.63 — 4.03 (m,
11H), 3.98 (d, ] = 0.7 Hz, 3H), 3.08 (s, 3H), 2.63 — 1.60 (m, 2H).

3P NMR (162 MHz, D,0) -0.55, -10.32, -21.28.

E ) 18
4% 386 6945
N 9 (\N+ 1 ONH "o o
N

N o]
P % X \ Os/
N ¢ N 0 P 7N
HO S0 N { HO N <N / /JN
I i
Ho F Ho F
386-1 & 386

FA b4 9d (200 mg)hm N %] 16 mL 4 pH 7.0 494 0.2mol/L 49 N-F 2 "B o Ao
0.2mol/L 9 FM B4R KIE R P, K 386-1 (200 mg)he NE| R iR F . R IRIEET IR
T 25°CH 4 16 ot EAREBTA ZWE . WREZMWARATAH 0°CH EDTA =4
Himik P (1.4 g Ao 80 mL #9K), RESME#F DEAE Sephadex #: L, =40 1& A
0-1.0M 8948 PR 8 e K B iR PRI R PEAS PRI, PTIF4R B8 IR 4% K3k, #l 4
BARZAETE, FHOEHh KR4 386, A (60mg) .
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'H NMR (400 MHz, D;0) § 8.38 — 8.22 (m, 2H), 8.18 (d, ] = 0.6 Hz, 1H), 6.58 - 6.30
(m, 2H), 6.17 (t, T= 1.0 Hz, 1H), 5.27 (dddd, J = 46.5, 7.0, 4.0, 0.6 Hz, 1H), 5.10 — 4.83 (m,
1H), 4.60 — 4.07 (m, 11H), 3.98 (d, ] = 0.7 Hz, 3H), 3.08 (s, 3H), 2.69 — 2.46 (m, 2H), 2.34
— 1.69 (m, 2H).

3IP NMR (162 MHz, D,0) § -0.85, -10.09, -21.23,

o s
Fap 19
L% 403 49 &5
b
N HNT S
o /:K/‘L,? °o 9 o
9 (r” e OO HNT NG M
Ho-P-0— o N~ J ol oH OH N N\> o o o (NﬁN
OH o HN" N 0-P-0-P-0-P-0 O. _N =
o 10a \ | | N
0,0 OH N _ [ ot "o” OH oH oH \;—I
P Y o
NG <fNH | o OH
HO ™o o N N7k O On O‘\F’/ /N
B S S
o) NZ
an \\q NH,

403-1 L&Y 403

A &4 10a (200 mg)he A2] 16 mL 49 pH 7.0 494 0.2mol/L &5 N-F 3K B3k fe
0.2mol/L &9 R B & KR P, ARBIFESY 403-1 200 mg)te N2 % E& T R
RAETIRT 25°CHH 16 1it. EMRETH ZHAE K. FRZIANRITAZ 0°CH
EDTA =44k ik ¥ (1.4 g, #v 80 mL 89 K), R4543% £ 2] DEAE Sephadex 42 L. #
ZAAE R 0-1.0M 898 BR 2 fe K IR IR I IR AR BRI, BT B R KRR K3
K, FERRKEEATE, RE el KR~ hiLsdn 403, Ak (55mg) .

'H NMR (400 MHz, D20) & 8.40 — 8.19 (m, 2H), 8.02 (d, J = 0.7 Hz, 1H), 6.45 (ddq,

J=1252,14, 0.7 Hz, 1H), 6.33 (dd, ] = 2.7, 0.6 Hz, 1H), 6.11 (dq, J = 3.0, 0.7 Hz, 1H),
5.22 (dddd, J = 46.4, 7.0, 1.7, 0.7 Hz, 1H), 4.80 (ddd, J = 3.9, 3.1, 0.7 Hz, 1H), 4.74 (dddd,
1=179,3.9,29,0.7 Hz, 1H), 4.64 (t, ] = 2.8 Hz, 1H), 4.51 — 4.08 (m, 10H), 4.02 (d, J =
0.7 Hz, 2H), 3.98 (s, 3H), 3.08 (s, 3H).

3P NMR (162 MHz, D:0) § -0.90, -11.41, -22.93,

%4 20
R 443 B4
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i
0
N+
HN H
A )ﬁ\> N 0
O N~© HN)\\N N e 9 A~ \> 0
Q e 2 0-P-0-P—N H N
HO-P-0—_ 0. N~7 ol OH on N OPOPOPO
OH \q OO/ or OH OH OH \;—I
d o P 10a OH o
oS Pon M OH "
HO N <N / HO
= o
Ho F
4431 HEY 443

FA &4 10a (200 mg)hw N 2] 16 mL 49 pH 7.0 &4 0.2mol/L &) N-¥ X ko fo
0.2mol/L & &M B4 Rk P, RBIHFLEY 443-1 200 mg)w N ZBR . R
RAFRT 25°CHH# 16 1t SMREBTH A HFRZIANRATAA 0°CH)
EDTA —4A3k sk P (1.4 g, #0 80 mL #9K), RA&4E & 2] DEAE Sephadex 4 L.
e R 0-1.0M 8958 B 2 ke KIS IR PR BLIR MM B IRR, PTAF 49 A% R 48 K305
K, FERAKZEEATE, RE Qe KKRZhiLedh 443, A#k (T0mg) .

'H NMR (400 MHz, D,0) & 8.02 (d, ] = 0.7 Hz, 1H), 7.75 (dd, J = 7.8, 1.8 Hz, 1H),
6.45 (ddq, J =252, 1.6, 0.9 Hz, 1H), 6.33 (dd, J = 2.7, 0.6 Hz, 1H), 5.93 — 5.65 (m, 2H),
522 (dddd, J = 46.4, 7.0, 1.7, 0.7 Hz, 1H), 4.89 (dddd, J = 8.0, 5.4, 4.6, 0.6 Hz, 1H), 4.64
(t, J = 2.8 Hz, 1H), 4.51 — 4.07 (m, 11H), 4.02 (d, ] = 0.7 Hz, 2H), 3.98 (s, 3H), 3.47 (s,
3H),

3P NMR (162 MHz, D,0) § 0.50, -9.18, -10.26, -21.22.

%4 21
RS- 467 6945
0]
\ o
HN Ny &
o oy W5 I SV @ & S oo
HO-P-0— o MN-” o on on =N FeN™ N FO P-o- P o- P o Nj
OH XJ - 10a O/ ./c OH OH OH \;_z/
Os° PN X o Y Osp
HO™ N ¢ T j“ HO f
ﬁN N” \\q
HO F
4671 &) 467
Ak 54 10a (200 mg)i}n)\éll 16 mL ) pH 7.0 #92~ 0.2mol/L &) N-¥ 3 °Gikoik fo
0.2mol/L &) R B LRk P, RBIHFLEY 467-7 (200 mg)e N %5k . R

RATET 25°CHH# 16 1t EMRETH AR FRZI AR A 0°CH)
EDTA —4Azk i F(1.4 g, 40 80 mL #9K), R&4K & 2] DEAE Sephadex 4 L, I
FAAE R 0-1.0M 6955 B R e KB RS IR R AR R, BT AR 4L AR R4 K3
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K, FERKEEATE, RE Qe KKR=hiLedn 467, Ak (T5mg) .

'H NMR (400 MHz, D20) & 8.32 — 8.10 (m, 2H), 7.81 (dd, J = 7.9, 1.8 Hz, 1H), 6.54
—6.21 (m, 2H), 5.90 (d, ] = 7.8 Hz, 1H), 5.71 — 4.98 (mn, 4H), 4.73 — 4.09 (m, 11H), 4.02 (d,
J=0.7 Hz, 2H), 3.98 (s, 3H).

3P NMR (162 MHz, D20) § -0.99, -11.40, -23.06.

R 22
L2 480 &5
“\H i | 9 N
NH
9 " J§N H)N\‘ | N\> 2 )i %
HOT 0N O N /N/' n o-p-0-p "‘/ﬁ o- P o- P o- P o ﬁ
OH \;_]/ o OH OH L ﬂ OH OH OH \;_7/
0,9 No_-NH, 10a o
P RPLN oH N
AN O <N
HO o\\f;,:\/j NJ
480-1 L& 480

10a (200 mg)#e A 2] 16 mL & pH 7.0 494 0.2mol/L & N-F "Bk = 0.2mol/L
RN EERERY, REIEA 480-1 (200 mg)w A2 BER T . RALRET R
T 25°CHLHE 16 it BAREBTAH FdE s W R ANIFTA P 0°CH) EDTA =4
HirizP (1.4 g Ao 80 mL #9K), RS E T DEAE Sephadex #: b, = 401% A
0-1.0M W9 8% PR B b K B i Pe L iR AR VA IR L, PG48 B8 iR % K389 K, #14

ZATE, 336 EHAREHILEM 480, Hiit (85mg)

'"H NMR (400 MHz, D,0) 3 8.41 — 8.23 (m, 2H), 7.70 (dd, ] = 7.4, 1.8 Hz, 1H), 6.43 —
6.28 (m, 2H), 6.04 (d, J = 7.3 Hz, 1H), 5.56 — 5.21 (m, 1H), 5.09 — 4.93 (m, 1H), 4.81
(dddd, J = 46.5, 7.1, 3.7, 0.7 Hz, 1H), 4.64 (t, ] = 2.8 Hz, 1H), 4.48 — 4.03 (m, 10H), 4.02
(d, J=0.7 Hz, 2H), 3.98 (d, J = 0.7 Hz, 3H), 3.08 (s, 3H), 2.79 — 2.46 (m, 2H)

3IPNMR (162 MHz, D,0) § 0.60, -9.01, -10.23, -21.17.

F 349 23
501 245
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N
o X =N N w =N N
HO-P-0 ng HII) oo b\ 2o (rN
‘ O NN = ONe HN N 0" N\—0-P-0-P-0-P-0—_0.__N-X ./
on N N 100 T OH OH OH \S_I N7
NH HN
o OH Z, o oH NH
o P\ ¢ 7 Sy o \ Osp/ </N NN
: pet
HO o F

501-1 &4 501

W04 10b (200 mg)m AN F] 16 mL 49 pH 7.0 894 0.2mol/L & N-7 K oZ ko fo
0.2mol/L &9 R A& KiE iR P, REBEHFESM 501-1 200 mg)e N2 ZE&RF. R
RAFRT 25°CH# 16 1 it EMRETH ZHE . FRZ I ANRATAZA 0°CH)
EDTA —4A3k 5P (1.4 g, A0 80 mL #97K), #&4% & 2] DEAE Sephadex 4 L. ¥
FMAE R 0-1.0M 69488 R 4 RIS R TR BLIR S MM BRI, P ATy A% K% K35
K, FERKEEATE, REGeh KR hiLedr 501, Ak (92mg) .

'H NMR (400 MHz, D,0) & 8.41 — 8.14 (m, 4H), 6.39 (ddt, ] = 25.3, 4.1, 0.8 Hz, 1H),
6.25 — 5.98 (m, 2H), 5.27 (dddd, J = 46.5, 7.0, 4.0, 0.6 Hz, 1H), 4.83 — 4.61 (m, 3H), 4.45
(dddd, T =25.2, 6.8, 5.0, 0.7 Hz, 1H), 4.36 — 4.07 (m, 10H), 3.98 (d, I = 0.7 Hz, 3H), 3.69
—3.48 (m, 2H), 3.08 (s, 6H), 2.90 —2.61 (m, 2H), 1.84 (p, J = 6.5 Hz, 2H).

3P NMR (162 MHz, D;0) § 0.60, -9.10, -10.31, -21.17.

S #45) 24
Lty 541 28k

o P | o ° N
P , X / X
Ho N ¢ N l¢] P ¢ rN
(o] N - HO
0 - o "
Ho F hg F
5411 A 541

FA o4 10b (200 mg)hw N 2] 16 mL 49 pH 7.0 &94 0.2mol/L &) N-F K B3k fe
0.2mol/L 49 R L KZZ P, RBHELESY 541-1 200 mg)w NEZBR T R
RAETIRT 25°CHM 16 It EMETH ZA . FRZm AR A 0°CH
EDTA =4k isik ¥ (1.4 g, #v 80 mL #97K), R 4E-473% £ 2| DEAE Sephadex 4: . #
ZAAE R 0-1.0M 695K BR 2 ke KA IR BB IR R IR, PTAR A0 AR R K3
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K, FERKEEATE, RE Qe KKRZhedr 541, Ak 85mg) .

'H NMR (400 MHz, D;0) & 8.38 — 8.21 (m, 2H), 7.75 (dd, ] = 7.8, 1.8 Hz, 1H), 6.50 —
6.30 (m, 1H), 6.27 — 6.10 (m, 1H), 5.95 — 5.71 (m, 2H), 5.27 (dddd, ] = 46.5, 7.0, 4.0, 0.6
Hz, 1H), 4.89 (dddd, ] = 8.0, 5.4, 4.7, 0.6 Hz, 1H), 4.71 (ddd, J = 3.3, 2.5, 0.7 Hz, 1H),
4.52 — 4.04 (m, 12H), 3.98 (d, J = 0.7 Hz, 3H), 3.75 — 3.54 (m, 2H), 3.47 (d, J = 1.6 Hz,
3H), 3.08 (s, 3H), 2.90 — 2.51 (m, 2H), 1.84 (p, J = 6.5 Hz, 2H).

3P NMR (162 MHz, D;0) § 0.60, -9.10, -10.22, -21.17.

5349 25
574 654

N
o N N
HN P |
OH = N I
XO'TF N [ e oH - on OHXI "
o N__O 0,0 F o
P: 0. ° \ <p: o-_N
HO™ N Y\j 2N
o] o, NF HO ™o OT/

574-1 WA 574

FA &5-4h 10b (200 mg)te A £ 16 mL & pH 7.0 494 0.2mol/L & N-7 2 2B ik ok fo
0.2mol/L &9 &M L4&ERizik P, KRB 574-1 (200 mg)le N5 % Bk T R
RAEFRT 25°CH M 16 1 it EMBTH AR FRZW AR AZ 0°CH
EDTA Z5h 3k (1.4 g, 40 80 mL #9K), R4& 4K # P DEAE Sephadex 42 L. ¥
A R 0-1.0M 6988 BR R e K I8 i iR S M AR PR IR, PR B IR 4R K3
K, MERKZEATE, RE QO XARZHE 574, A 80mg) .

'"H NMR (400 MHz, D,0) & 7.81 (dd, ] = 7.8, 1.8 Hz, 1H), 7.70 (dd, J = 7.4, 1.8 Hz,
1H), 6.29 — 6.11 (m, 1H), 6.04 (d, J = 7.3 Hz, 1H), 5.90 (d, ] = 7.8 Hz, 1H), 5.63 — 5.42 (m,
2H), 5.33 — 5.00 (m, 2H), 4.89 — 4.64 (m, 2H), 4.55 — 4.05 (m, 11H), 3.98 (d, J = 0.7 Hz,
3H), 3.75 — 3.50 (m, 2H), 2.89 — 2.50 (m, 2H), 1.84 (p, ] = 6.5 Hz, 2H).

3'PNMR (162 MHz, D,0) 8 -0.22, -9.07, -10.25, -21.27.

E 4] 26
1540 589 &9 4mk,
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§H
o) Ho, 0
/N FS\ o
? <NI/§/NC' HN N o o‘FLo‘F"N\;N

589-1

Pt &40 10b (200 mg)/]n)\é' 16 mL 49 pH 7.0 493 0.2mol/L &9 N-¥F &
6 A b4 589-1 (200 mg) i NF| LR T R
B TA PR TR A NIR

0.2mol/L &) FAL L4 KBk P,
RATEBT 25°CH#H 3 16 B,

EDTA =4t 2k i@ ¥ (1.4 g, /v 80 mL 89 K), R44
ZAiE R 0-1.0M 69888 R 4%
7J( ) ¢ w&’ﬁi /‘H“/\%

PCT/CN2024/085861

&1 589
o2 #fopf fo

AT A AP 0°CHy
¥ % #| DEAE Sephadex #£ k.

7&/&4&/%}]%4&%{. i*f’ y\/éﬁ‘ﬂf{. ﬁﬁf?éﬂ/\ﬁ-z;&éﬁ k_;]‘g
FE G &k KR T o 589, A (58mg) .

"H NMR (400 MHz, D;0) § 7.93 — 7.46 (m, 2H), 6.31 — 6.11 (m, 2H), 5.90 (d, ] = 7.8

Hz, 1H), 5.53 (dddd, J =25.2, 3.9, 1.7, 0.9 Hz, 1H), 5.13 — 4.93 (m, 1H), 4.88 — 4.61 (m,

2H), 4.43 — 4.04 (m, 11H), 3.98 (d, J = 0.7 Hz, 3H), 3.70 — 3.28 (m, 2H), 2.79 — 2.71 (m,

2H), 2.70 - 2.46 (m, 2H), 1.84 (p, ] = 6.5 Hz, 2H).

3'P NMR (162 MHz, D;0) § 0.66, -9.13, -10.26, -21.25,

A 27
R~ 589 o4k
o]
|
HN N*
Ly
HZN)\)NtN O<I‘O>‘>O*F"*N =
o o o =N
o] o
o}

N
¢ NH
Ho—(‘P‘)—o <NI]:Q
i 0. N >NH,
OH & 10¢c
o
o

O A OH

P 4

) \O“sf -
HO F

589-1

s
HZN)\\N

o
|
N
W 9 9 9 T ow
0-P-0-F-0-P-0—_0 NH,
o] OH OH OH
0
o] 0,0 O
o P /
HO  Ng - /51”
_
O. N7 NH,
SH

&Y 589

P L4 10c (200 mg)ilw}\é' 16 mL 47 pH 7.0 894~ 0.2mol/L &) N-7 X °B ok fo

0.2mol/L &9 F /b L 45 K ik P,
RAERT 25°CHH 16 it
EDTA —%A
F AL 0-1.0M 8% 8% BR R %

Lk P (1.4 g w80 mL #K), A4
7}</€~4&/%ﬂ5{‘4&9& ft*ff” x/flﬁ,ﬂft );}T

J& WAL &4 589-1 (200 m@)w NE % Bk P . R
BRETH F AR R ANRAT A 0°CH)

% # %] DEAE Sephadex £ £, ¥
2o B IR K3
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K, KGRz ATE, 386Kk nisdh 589, Higd (88mg) .

'H NMR (400 MHz, D;0) § 7.97 (dd, J = 37.6, 0.6 Hz, 2H), 6.71 — 6.22 (m, 2H), 6.10
(dq, T = 1.7, 0.7 Hz, 1H), 5.22 (dddd, J = 46.4, 7.0, 1.7, 0.7 Hz, 1H), 487 (t, J = 3.1 Hz,
1H), 4.74 (qt, J = 4.1, 2.2 Hz, 2H), 4.55 — 4.10 (m, 10H), 4.02 (s, 2H), 3.98 (s, 3H), 3.66
(td, = 5.3, 2.9 Hz, 2H), 3.00 — 2.60 (m, 2H), 1.85 (tt, J = 6.4, 5.3 Hz, 2H).

3P NMR (162 MHz, D;0) § 0.85, -9.12, -10.24, -21.26.,

% 74 28
A 664 850 %

0-P-0-P-N_|
0 o~ OH OH o
N o
¢ NH o J\r
o < / oy fo) )\ | \> 9 NH
HO-P-0O 0. N7 NH, H,N
OH X__\( 0—p-0- P o- P )
OH OH OH
0. 0 H 10¢c "0*
<5 ° 0
AN O
HO N T P o \0 Y P

N

HO

664-1 &) 664
WA A4 10c (200 mg)i)ﬂ)\i' 1 16 mL &3 pH 7.0 &34 0.2mol/L & N-F 3 "Goik ok f
0.2mol/L 89 R L5 Kz, REHFIE4 664-1 (200 mg)te N2 iZ Bk T R

RAERT 25°CHH 16 DIt SMETH ZWER. R EA ANRATAA 0°CHY
EDTA —#h3k sz ¥ (1.4 g, #0 80 mL #97K), R&403% £ 2| DEAE Sephadex 42 L.
FEAAE R 0-1.0M 6965 R R B KB iR R AL IR A PR AR BRI, PTAF 45 8 IR 48 K35
K, HERAKEATE, FElaeh R hedh 664, HxHd (60mg) .

'H NMR (400 MHz, D;0) & 8.02 (d, J = 0.7 Hz, 1H), 7.81 (dd, J = 7.8, 1.8 Hz, 1H),
6.57 — 6.23 (m, 2H), 5.90 (d, J = 7.8 Hz, 1H), 5.71 — 5.42 (m, 1H), 5.39 — 5.16 (m, 2H),
4.94 — 4.67 (m, 2H), 4.56 — 4.08 (m, 10H), 4.02 (s, 2H), 3.98 (s, 3H), 3.66 (td, J = 5.3, 2.9
Hz, 2H), 2.98 — 2.65 (m, 2H), 1.85 (it, ] = 6.4, 5.3 Hz, 2H).

3P NMR (162 MHz, D,0) 8 -0.85, -10.09, -21.23,

) 29
LY 706 654
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N.
HO, é

N3
NH. o }
N : o) NH;
o ¢ N N 9 2N Ho N A
HO-P-0 o. N NN o O-P-O-P-N_\ o o ¢ ON
| N N — _J
OH J OH OH HaN N o} OPOPOPO O NN
N HN 7 NN
NH N> 10d #» OH OH OH N

3

0., 0 OH HN 4 NH
VAN ¢ N ° o] N Osp® o N
9 o NN HO' N < T o
Ho F
HO F
706-1 &Y 708

Pt b 10d (200 mg) e A 2] 16 mL 49 pH 7.0 494 0.2mol/L 9 N-F 2 Hofktk o
0.2mol/L &9 R ZAEKIZiR P, RBEHFEY 706-1 (200 mg)e N3 ZE&R T R
RAETIET 25°CH A 16 1 bt EMRETAH AR FFREZm AR A2 0°CH
EDTA —4A# 5k (1.4 g, 0 80 mL &9 K), #4492 E # 2] DEAE Sephadex 4 E. ¥
AR 0-1.0M 6988 BR R 45 KB R B BL IR R MBS BRI, PP AL AR R KA
KR, FlRgKEEATE, REG el KKR=HLE 706, A (55mg) .

"H NMR (400 MHz, D20) § 8.40 — 7.81 (m, 4H), 6.84 — 5.90 (m, 3H), 5.31 (dddd, J =
46.5,7.0,4.0, 0.6 Hz, 1H), 4.76 (dddd, J = 46.0, 3.3, 2.8, 0.7 Hz, 2H), 4.54 — 4.18 (m, 9H),
4.09 — 3.95 (m, 3H), 3.92 (d, J = 0.6 Hz, 3H), 3.56 (td, J = 6.4, 1.5 Hz, 2H), 3.23 (td, J =
6.3, 0.8 Hz, 2H), 3.10 (s, 3H), 1.94 (pd, ] = 6.3, 1.0 Hz, 2H).

3P NMR (162 MHz, D20) § -0.90, -11.41, -22.93,

E #4730
o 760 6544

NHy

? N
\
8 o N-Z o o \j
\\q o
: ﬁ

760-1 & 160
HA b4 10d (200 mg)fm)\éu 16 mL # pH 7.0 494 0.2mol/L & N-F 3 "Bk Ao
0.2mol/L &9 R E 5Kz P, REBHLEM 760-1 (200 mg)he NF i RE P RL

BRATRT 25°CHM 16 Iit. SRETA ZHE R FREANRATAI 0°CH
EDTA —5h 8z P (1.4 g, #0 80 mL 497K), K440 3% £ 2] DEAE Sephadex 4 L.
FAE R 0-1.0M 8988 BR R Ee RIS IR BRI IR S M MR R BRI, PP 4 4 B TR 48 K 3R
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K, FERKEEATE, RE el KKR=hiLedr 760, Ak (7T0mg) .

'H NMR (400 MHz, D20) & 8.28 — 8.06 (m, 2H), 7.69 (dd, J = 7.4, 1.8 Hz, 1H), 6.47
(ddt, T =25.2, 1.5, 0.8 Hz, 1H), 6.28 (dq, J = 2.3, 0.8 Hz, 1H), 6.15 (d, ] = 7.3 Hz, 1H),
5.60 (dddt, J =253, 3.6, 1.8, 0.8 Hz, 1H), 5.42 (dddd, J = 46.5, 2.8, 1.9, 0.7 Hz, 1H), 4.70
(ddd, J=3.3, 2.5, 0.7 Hz, 1H), 4.50 — 3.96 (m, 13H), 3.92 (d, J = 0.6 Hz, 3H), 3.56 (td, ] =
6.5, 1.5 Hz, 2H), 3.36 (t, ] = 6.2 Hz, 2H), 1.94 (pd, J = 6.3, 1.0 Hz, 2H)

3P NMR (162 MHz, D20) § 0.50, -9.18, -10.26, -21.22.

%34 31
Ly 787 654k

g ;
N o~ o
who oSl MG FRICTN Ay

\\QN N HO O\ﬁN /N/J

Ho F .

7871 &Y 787

FA A4 10d (200 mg)hw A 2] 16 mL 49 pH 7.0 894 0.2mol/L &) N-F K Duktkf

0.2mol/L &9 R L& Rz P, RBHFLSY 787-7 200 mg)te N % B & . R
RATIET 25°CH# 16 1t EMRETH ZHAE . HFRZIwANRATAA 0°CH)
EDTA —4h sk ¥+ (1.4 g, A2 80 mL #97K), RAE&43E & 2| DEAE Sephadex 4£ L. ¥
FARAE R 0-1.0M 89 a8 BR R He K I8 ik PRI ik SR M AR B PR, BT AT 4 AR IR 4R KR35
K, FERKEATE, REGEeh LR~ HhiLsdh 787, Ak (75mg) .

'H NMR (400 MHz, D>0) & 8.49 — 7.98 (m, 2H), 7.75 (d, J = 0.5 Hz, 1H), 6.50 — 6.32

(m, 1H), 6.28 (dtd, J = 3.2, 1.6, 0.8 Hz, 2H), 5.31 (dddd, J = 46.5, 7.0, 4.0, 0.6 Hz, 1H),
4.70 (ddd, T = 3.3, 2.5, 0.7 Hz, 1H), 4.52 — 4.19 (m, 9H), 4.14 — 3.95 (m, 2H), 3.94 — 3.84
(m, 4H), 3.56 (td, J = 6.4, 1.5 Hz, 2H), 3.23 (td, ] = 6.3, 0.8 Hz, 2H), 2.83 — 2.48 (m, 2H),
1.94 (pd, J = 6.3, 1.0 Hz, 2H).

31P NMR (162 MHz, D20) § -0.99, -11.40, -23.06.

3449 32
b 828 L4
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N
HNTY \>
FN™ N o P»o P- Nm °
N o] oH T )ﬁi “NH
a0 ° gap
HOJF)’LO o <NI:N ° o- P’O F’ 0- F’ O / /JN
OH \;_I N ‘o OH OH OH N
Fays: - J Ry o,
o N C JI N HO'
" o\\go:(N N’A/NH2 0\\SO—IN N*NHZ
Ho F N3 nd F

82841

&) 828

10

15

FA 54 10e (200 mg)i}n}\é'l 16 mL # pH 7.0 494 0.2mol/L &) N-F & "g vkt Ao
0.2mol/L &9 8L B4 Kigik P, KRB L4 828-1 (200 mg)w N L sk T, R
RAETEBT 25°CHIF 16 1it. ERETH FHAER FFREWANRAT LA 0°CHY
EDTA Z4h#: ik ¥ (1.4 g, #» 80 mL 497K), R4&4HE £ 3| DEAE Sephadex 4£ . &
FARE R 0-1.0M 8988 BR A He K I8 ik PRI ik Sk PEAR VRS, PR 4L 5 A8 R 4% K30
K, MERKEEATE, FEGEHRIKZHL o4 828, A (85mg)

'H NMR (400 MHz, D20) & 8.27 (s, 1H), 8.19 (d, ] = 0.6 Hz, 1H), 7.95 (d, J = 0.7 Hz,
1H), 6.63 — 6.29 (m, 3H), 5.28 (dddd, J = 46.4, 6.9, 1.6, 0.7 Hz, 1H), 4.62 (ddqd, J = 4.5,
3.7,1.5,0.6 Hz, 1H), 4.57 — 4.40 (m, 2H), 4.36 — 4.20 (m, 5H), 4.16 — 3.95 (m, 5H), 3.93 —
3.81 (m, 4H), 3.73 —3.51 (m, 3H), 3.37 (d, ] = 1.6 Hz, 3H), 3.23 (td, ] = 6.3, 0.8 Hz, 2H),
3.10 (s, 3H), 1.95 (tt, T = 6.3, 5.3 Hz, 2H).

3P NMR (162 MHz, D20) § 0.60, -9.01, -10.23, -21.17.

7.4 33
L% 880 &K

N L OH OH Q N
)t NH
S I/A\N
o P O P O P o —
H/ OH OH OH N
NHs N3 10e

P O N NH
HO N ﬁ/\j Ne-NH
N \
vy e
- XI
HO N3 ud -
880-1 &%) 880

Ak &40 10e (200 mg)i)u}\é'l 16 mL 89 pH 7.0 694 0.2mol/L # N-F 3Bk Ao
0.2mol/L &) &M B4 Kz b, RBIHEILL4 880-1 (200 mg)w NE| LB R T, R
RAFTERT 25°CHAFE 16 Dot BRI TA FHE R, FREINRFAZH 0°CH)
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EDTA —4h# ik (1.4 g, 70 80 mL #9K), R449E # 2] DEAE Sephadex 4 E. ¥
SR 0-1.0M 8938 BR R ke KB iR Sk BLIR R M AR LR, PTAR AL A8 IR 4 K34
K, FEgpKEEATE, REGEeH KR HLE4 880, A (92mg) .

'"H NMR (400 MHz, D20) & 8.35 (d, J = 0.6 Hz, 1H), 8.27 (s, 1H), 7.69 (dd, J = 7.4,
1.8 Hz, 1H), 6.60 — 6.29 (m, 2H), 6.15 (d, ] = 7.3 Hz, 1H), 5.89 — 5.26 (m, 1H), 4.52 (dd, J
=11.6, 8.5 Hz, 1H), 4.44 — 3.84 (m, 16H), 3.75 — 3.48 (m, 3H), 3.23 (td, J = 6.3, 0.8 Hz,
2H), 3.10 (s, 3H), 2.87 — 2.56 (m, 2H), 1.95 (tt, J = 6.3, 5.3 Hz, 2H).

3P NMR (162 MHz, D20) § 0.60, -9.10, -10.31, -21.17.

E#) 34
903 L4

4
//
“NH
Ho—g‘—o o </N7r/\5"‘ HzN%N Nz_xo P-0-P- Nﬁ b NH
. A Vi "W oH on H?N N—o-P-o-b
o:j}q o EV)I\% 10f j(\E ° OHO OHO gHO\q
AN (I{NH 0
e =S
. ﬁ
9031 A4 903
FA 54 10f (200 mg)Ae N 2] 16 mL 49 pH 7.0 #34 0.2mol/L 49 N-F Z Bk fo
0.2mol/L 89 R LK ER T, RBIFIL S 903-1 (200 mg)te NE|iZER T R
BATIERT 25°CH A 16 Dit. EMETAH AR FRI AR AH 0°CH
EDTA Z4h#h i+ (1.4 g, 40 80 mL #9K), R4& 4K #£ 2| DEAE Sephadex 4: E. &
FAAE R 0-1.0M 8988 BR A B K IR ik S M B IR, PRI o B K 4 K35
K, RERKEATE, B3O EHRKZHLEWH 903, Rz (85mg) .
"H NMR (400 MHz, D20) & 8.48 — 8.18 (m, 2H), 8.02 (d, J = 0.7 Hz, 1H), 6.45 (ddq,
J=1252,1.6,0.8 Hz, 1H), 6.25 — 6.00 (m, 2H), 5.22 (dddd, J = 46.4, 7.0, 1.7, 0.7 Hz, 1H),

4.89 — 4.62 (m, 3H), 4.59 — 4.09 (m, 13H), 3.98 (d, J = 0.7 Hz, 3H), 3.08 (s, 3H), 2.42 (t, J
=3.0 Hz, 1H).
3P NMR (162 MHz, D20) § 0.60, -9.10, -10.22, -21.17,

5 349 35
A 974 855
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wo D //
o o
NH, 1 I = HO. o]
o) N 2 HoN b\, —p— N NH.
0 Y)/ 2YN, o oot R o 9 9 oYﬁj 2
HO-P-0—~_o._N HN%N) HN_ o o- p—o—F"-ofPfo N
OH \ 10f Y | N OH OH OH
R o HN N/>+
Osp! N Os/ F o

9741

WA &4 10f (200 mg)iJU)\é' 16 mL # pH 7.0 84 0.2mol/L 4 N- P J

0.2mol/L #9 /L T4 K ik P,
RAZTERT 25°CH 4 16 Bt
EDTA — 4R

K, MRRAKEETE,

O

L&t 974
H ook ok Ao

J6 ¥ A4 974-1 (200 mg)m NEZ Bk P . AR
B TA A R R e AR
B (1.4 g 80 mL#K), o4
F e R 0-1.0M 696% B A 4 KB iR SR BLIR AR BRI, BT

A A2R 0°CHY
3 % 3] DEAE Sephadex #£ k. ¥
PR RN & B

133 & &y KR T odn 974, Hied (80 mg) .

'H NMR (400 MHz, D:0) § 7.76 (ddd, J = 44.0, 7.5, 1.8 Hz, 2H), 6.20 (dq, J = 2.3,
0.8 Hz, 1H), 5.97 (dd, T = 56.9, 7.5 Hz, 2H), 5.64 — 5.41 (m, 2H), 5.34 — 4.98 (m, 2H), 4.89
10 —4.63 (m, 2H), 4.55 — 4.08 (m, 13H), 3.98 (d, ] = 0.7 Hz, 3H), 2.42 (t, ] = 3.0 Hz, 1H).
3IPNMR (162 MHz, D:0) § -0.22, -9.07, -10.25, -21.27.

E 3449 36
o 1040 8565

o o]

ﬁ ¢
A
> 0 0 I(
OPOPOPO oN
OH OH OH\SJ

NHa

Ho’P\o o5ty
pes \( Kogjj
1040-1 5% 1040
15

A b4 10g (200 mg)he A2] 16 mL &) pH 7.0 495 0.2mol/L &9 N-F H Bk fe
0.2mol/L 8 AL K iEiz P, KREWILsd 1040-1 (200 mg)w NE|iZRRZT . R
KR EIRT 25°CHH 16 1ot ERBTH ZHAE M. WR LA NIRRT A 0°ChHY
EDTA —4h# 5k (1.4 g, 40 80 mL &9 K), #4492 E # 2] DEAE Sephadex 4 . ¥
20 FAER 0-1.0M 695 BR R e KB R BB IR R PR AR R BB, PTAF 44 AT R 48 KBRS
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K, BERKEZATE, FEaeHRRZHEd 1040, A (58mg) .

'H NMR (400 MHz, D20) § 7.88 (d, = 0.7 Hz, 1H), 7.70 (dd, ] = 7.4, 1.8 Hz, 1H),
6.47 — 6.14 (m, 2H), 6.04 (d, ] = 7.3 Hz, 1H), 5.40 (dddd, J = 25.2, 3.5, 1.8, 0.9 Hz, 1H),
5.10 — 4.64 (m, 4H), 4.43 — 4.08 (m, 12H), 4.02 (s, 2H), 3.98 (s, 3H), 3.40 (s, 3H), 2.42 (t,
J=3.0 Hz, 1H).

3P NMR (162 MHz, D20) 8 0.66, -9.13, -10.26, -21.25.

£ 37
L 1087 &%
A
HN\ J\\>

o]
HN7 NN I

N
P N
HO-£-0 o N/LNH2 o) HoN 0 9o 0 N L
OH 0~—p-0-P-0-P-0 o) N" " NH,
NH2 10g o* OH OH OH
0. 0 N il e NH
P. A (e} 2
% \ / N N
= O

HO ¢ 0:.°
(o} O P
o N HO N < Jon
o NN
Bt I =7
HO F
1087-1 & 1087

F 440 10g (200 mg)re A 2] 16 mL &9 pH 7.0 494 0.2mol/L &3 N- 7 3 2g ok fo
0.2mol/L & M EEE KBz, KBRS 1087-1 (200 mgw NEZERT . A
RRAETRT 25°CHME 16 Dite AR B TAH Z WA, F§FR LA NFRATA A 0°CHY
EDTA —5h &5k P (1.4 g, A0 80 mL 49 7K), R&435 & 2] DEAE Sephadex A& .
AR 0-1.0M 89 8% BR R ke R IR R BLIR SR PEAR R R, PTAT 4L AR IR 4R KA
K, RIERAREAEATE, FH e KK o4 1087, Hxi (88mg) .

'H NMR (400 MHz, D20) & 8.31 — 8.11 (m, 2H), 7.83 (d, T = 0.6 Hz, 1H), 6.88 — 6.07
(m, 3H), 5.27 (dddd, J = 46.5, 7.0, 4.0, 0.6 Hz, 1H), 5.05 — 4.88 (m, 2H), 4.54 — 4.04 (m,
12H), 4.02 (s, 2H), 3.98 (s, 3H), 2.77 — 2.52 (m, 2H), 2.42 (t, ] = 3.0 Hz, 1H).

3'PNMR (162 MHz, D:0) & 0.85, -9.12, -10.24, -21.26.

£ 44 38
A 1108 25
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1108-1 A% 1108

FALS4 10k (200 mg)Aw A F] 16 mL 49 pH 7.0 494 0.2mol/L &) N-F 2 Lotk fo
0.2mol/L &9 a3 L 42Kk P, RBHEY 1108-1 200 mg)m NEZERT . A
KR AEERT 25°CHA 16 1 it SR ETAH FddR. HREMAIRAT A 0°CH
EDTA 48k ¥ (1.4 g, v 80 mL #97K), R E&4n3E £ 2| DEAE Sephadex 48 L. ¥
FEAE R 0-1.0M 8988 BR R He R B iR S BLIR SR MR A BRI, PTAR 4L A8 iR s K 3R
K, FIRRAREETE, FRHEH KRR~ 1108, Hud (88mg) .

'H NMR (400 MHz, D:20) 8 8.33 — 8.15 (m, 2H), 8.02 (d, J = 0.7 Hz, 1H), 6.45 (ddgq,
J=252,1.5,0.8 Hz, 1H), 6.32 — 5.94 (m, 2H), 5.22 (dddd, T = 46.4, 7.0, 1.7, 0.7 Hz, 1H),
4.83 — 4.69 (m, 2H), 4.56 (dt, J = 3.8, 0.9 Hz, 1H), 4.51 — 4.06 (m, 10H), 3.98 (d, J = 0.7
Hz, 3H), 3.65 (ddd, ] = 3.6, 2.6, 0.6 Hz, 1H).

3P NMR (162 MHz, D20) § 0.85, -9.12, -10.24, -21.26.

K47 39
R 1130 24

1130-1 LAY 1130

e 54 10k (200 mg)He A %] 16 mL #) pH 7.0 494 0.2mol/L & N-F Bk o4k fo
0.2mol/L 89 Z AL T2 R EiZR P, KBRS Y 1130-1 200 mg)m NE|ZERT . &
KRAEERT 25°CH A 16 1 it SR ETH ZE . WRE AR A 0°CH)
EDTA Z4h# sk # (1.4 g, #v 80 mL #9K), B4A4 % # 2| DEAE Sephadex 42 .
FAAE R 0-1.0M 6988 BR R d5 KB iR BEBL IR R PR BRI, PR AL AR R KA
K, RlERAREATE, 526 e RR=Wet 1130, A (88mg) .

'"H NMR (400 MHz, D20) & 8.51 — 8.01 (m, 2H), 7.70 (dd, ] = 7.4, 1.8 Hz, 1H), 6.31
—6.15 (m, 2H), 6.04 (d, J = 7.3 Hz, 1H), 5.56 — 5.22 (m, 1H), 4.97 (dddd, J = 8.0, 4.4, 2.9,
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0.7 Hz, 1H), 4.90 — 4.69 (m, 2H), 4.56 (dt, T = 3.8, 0.9 Hz, 1H), 4.48 — 4.10 (m, 10H), 3.98
(s, 3H), 3.65 (ddd, T = 3.6, 2.6, 0.6 Hz, 1H), 3.40 (s, 3H), 3.08 (s, 3H).
3IPNMR (162 MHz, D>0) 8 0.85, -9.12, -10.24, -21.26.

F 34 40
A 1130 6%
“NH HO. CN .
N o 0 CN NH
9 an m S HO,
HO-P-0—_0 <Nj\//> HzNYN NG OO NN 9 o o AN
N i OH OH o0 o0 |
oH HN 2 HN, N[N0 N—0-P-0-P-0-P-0— o N\ J
N 10h o dH OH OH N
0,0 P N NH, o) A HN ?
p\ / OY ES 2 N+ o] o]
HO™ No N\; 1) \ o\:P/\ / oﬁ/N\ NH,
Ho o NJ

1130-1 E¥ 1130

FA 5-4h 10h (200 mg)he A 2] 16 mL &9 pH 7.0 494 0.2mol/L & N-7 Z ik Ao
0.2mol/L ¥ &M A KRR P, REBHFNE 1130-1 200 mg)w NEiZE&R . R
KRATIRT 25°CHH 16 1o AR BTAH FAE M. R A AFRATA 2P 0°CHY
EDTA —4h 2 ik # (1.4 g, #v 80 mL #9K), R454 % # 2| DEAE Sephadex 4£ . %
FAAE R 0-1.0M 8948 BR 2 ke K IR Bk 4k A BRI, PTAF 40 8 iR 48 K3
R, RERKEATE, F3 6k KRR 1130, i (88mg) .

'"H NMR (400 MHz, D20) & 8.51 — 8.01 (m, 2H), 7.70 (dd, J = 7.4, 1.8 Hz, 1H), 6.31
—6.15 (m, 2H), 6.04 (d, ] = 7.3 Hz, 1H), 5.56 — 5.22 (m, 1H), 4.97 (dddd, J = 8.0, 4.4, 2.9,
0.7 Hz, 1H), 4.90 — 4.69 (m, 2H), 4.56 (dt, ] = 3.8, 0.9 Hz, 1H), 4.48 —4.10 (m, 10H), 3.98
(s, 3H), 3.65 (ddd, T = 3.6, 2.6, 0.6 Hz, 1H), 3.40 (s, 3H), 3.08 (s, 3H).

3P NMR (162 MHz, D:0) 8 0.85, -9.12, -10.24, -21.26.

K] 41
L 1140 6%
NH, HO, N3
N o o
2 (J\//g"‘ HaN D\o—#‘fo—‘ﬁw/ﬁ Ho, Ns NHp
T Wy e 8808, . (1
q K 10i HoN 0 \—0-P-0-P-0-P-0 N

N S O N
0,0 My NN o Hz/’ p “j> OH OH OH X_I
HO™ i Ny
Q N

o 0 P, Oy N2
R
F K;OIN
HO
Ho F

1140-1 &4 1140
&40 10i (200 mg)hm A F] 16 mL 49 pH 7.0 894 0.2mol/L & N-7 Bk fe
0.2mol/L ¥ AL LB K IER Y, RBFHFLED 1140-1 200 mg)w NEIZER T R
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JIRAEERT 25°CHAE 16 D, BRI TA F AR R T AFRATA 2 0°CHY
EDTA —4A3k sk (1.4 g, #o 80 mL &9 K), R4 K £ 2] DEAE Sephadex #£ L.
FAE R 0-1.0M 6988 BR 8 e K IS e iR S M AR VR, P48 A5 IR 48 K3k
K, MERKEZEATE, FE4EHKRZHLEM 1140, Hid (88mg) .

'"H NMR (400 MHz, D20) & 8.18 (d, J = 1.3 Hz, 2H), 7.69 (dd, J = 7.4, 1.8 Hz, 1H),
6.36 — 6.26 (m, 1H), 6.20 — 6.09 (m, 2H), 5.80 — 5.38 (m, 1H), 4.82 (ddd, J = 3.9, 3.1, 0.7
Hz, 1H), 4.62 (ddd, ] = 5.5, 2.8, 0.7 Hz, 1H), 4.42 — 3.95 (m, 13H), 3.92 (s, 3H).

3P NMR (162 MHz, D20) § 0.85, -9.12, -10.24, -21.26.

.
K4 42
4 1198 £
NH, HO, SH NH
N Ho.  SH 2
5 N S AN N 0" N—0-P-O-P-N__ o o o ¢ N
fe zHo ° N HNY ) 'N> on on N HN o o-bo--o-P-o— o NN
N ; TN OH OH OH
0.0 o F N 10} HN /N) o
P ¢ e \ 0,0 O N
HO' Ng o n-L L o] Lot ¢Y
ﬁ o ok;‘j“ "
F
Ho Ho  F
11981 &1 1198

F1k &4 10f (200 mg)he N 2] 16 mL &9 pH 7.0 4945 0.2mol/L &9 N-F K Bk fe
0.2mol/L &9 M AR P, REBHFNEH 1198-1 200 mg)w NEiZE& . R
KR AT RT 25°CH A 16 1 it SRETH . R E AR A 0°CH
EDTA Z—4h# ik # (1.4 g, #v 80 mL #9K), R4&4 % # 2| DEAE Sephadex 42 .
FAE R 0-1.0M 8988 BR R e K IR L IR R VAR B PRI, BT A4 B IR Y K3k
K, BERARGEATE, FEQeh RRZHe4 1198, A (88mg) .

'"H NMR (400 MHz, D20) & 8.28 (d, ] = 0.5 Hz, 1H), 8.20 (s, 1H), 8.02 (d, J = 0.7 Hz,
1H), 6.45 (ddq, J=25.2, 1.5, 0.8 Hz, 1H), 6.22 (dd, J = 3.1, 0.7 Hz, 1H), 6.11 (dd, J = 3.1,
0.7 Hz, 1H), 5.22 (dddd, J = 46.4, 7.0, 1.7, 0.7 Hz, 1H), 4.86 — 4.66 (m, 2H), 4.59 — 4.39
(m, 2H), 4.36 — 4.06 (m, 9H), 3.98 (s, 3H), 2.80 (ddd, ] = 5.1, 4.0, 0.7 Hz, 1H).

3P NMR (162 MHz, D:0) 8 0.85, -9.12, -10.24, -21.26.

E 4 43
oM 1220 5%
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N
“NH Ho,  SH . NH
N z ( 0 % A\
[o] B N
HO-P-0—_ 0 %I:N H?N /\O P o~ PEN/ﬁ HNC N FXO P-0- P 0 P 0 <NIN:
10j N+ o

o} NH,
0.0 O N NH2 o W \ Oy 7 0N 2
P! /0 = o \ ﬁ/ S
N HO
HO O@\; O\\QN 7
wd  F Ho F
1220-1 WA 1220

A &4 10j (200 mg)he AN 2] 16 mL & pH 7.0 494 0.2mol/L &) N-F K B3k fe

0.2mol/L 8 Z A EEE K BiR P, KBRS H 1220-1 (200 mg)w NB|ZERT . R
KRAEEIRT 25°CHEH# 16 it SR ETH Z A k. R LA NIRATA P 0°CHY

EDTA —4hh sk ¥ (1.4 g, #v 80 mL #97K), R E-473% £ 2| DEAE Sephadex 4t E. #
ZAAE R 0-1.0M 695 BR R je K IR R I IR R AR PR IR, BT AR AL B R YR KB
K, BERKZATE, FEGEHRRZHLE4h 1220, e (88mg) .

'H NMR (400 MHz, D20) 8 8.29 (s, 1H), 8.20 (d, ] = 0.7 Hz, 1H), 7.70 (dd, ] = 7.4,
1.8 Hz, 1H), 6.32 — 6.16 (m, 2H), 6.04 (d, ] = 7.3 Hz, 1H), 5.61 — 5.20 (m, 1H), 5.07 — 4.65
(m, 3H), 4.50 — 4.06 (m, 11H), 3.98 (s, 3H), 3.40 (s, 3H), 3.08 (s, 3H), 2.86 (ddd, J = 3.9,
3.3,0.7 Hz, 1H).

3P NMR (162 MHz, D20) § 0.85, -9.12, -10.24, -21.26.

% #4) 44
Lk 1280 4

NH,

2
P _N - =
HOEH - H;rfN) on on N OPOPOPO N~
N 10h hg . OH OH OH
o F N _NH. o HN N/>+
2
P s JIA Osp O
1280-1 HEY) 1280

FA &4 10h (200 mg)he A E] 16 mL 49 pH 7.0 &9 4 0.2mol/L &) N-F K ik ok fm
0.2mol/L & AL BEEKgig P, REHSM 1280-1 (200 mg)e NFZ B R T . &
RRAEEIRT 25°CHEH 16 it SMETH Z A k. R LA NIRATA P 0°CHY
EDTA =4k sik ¥ (1.4 g, #v 80 mL #97K), R 4&-473% £ 2| DEAE Sephadex 4t E.
FAHAE R 0-1.0M 695K R R e K S i R IR R AR R R, PTAF AL B R R4 K3
K, BERKZATE, FEGEHRKRZHILE4 1280, A (88mg) .

'H NMR (400 MHz, D20) 8 8.24 (d, J = 0.7 Hz, 1H), 8.20 (s, 1H), 7.70 (dd, J = 7.4,
1.8 Hz, 1H), 6.43 (ddq, J=25.2, 1.5, 0.8 Hz, 1H), 6.24 (p, ] = 0.8 Hz, 1H), 6.04 (d, ] =7.3
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Hz, 1H), 5.50 — 5.10 (m, 3H), 4.81 (dddd, J = 46.5, 7.1, 3.7, 0.7 Hz, 1H), 4.56 (dt, ] = 3.8,
0.9 Hz, 1H), 4.48 (tdd, ] = 3.5, 2.4, 0.8 Hz, 1H), 4.44 — 4.09 (m, 9H), 3.98 (s, 3H), 3.65
(ddd, J = 3.6, 2.6, 0.6 Hz, 1H).

3IP NMR (162 MHz, D:0) § 0.85, -9.12, -10.24, -21.26.

Rt 45
L 1307 &5
HO, N3 "
NH, HO_  Ns >
N R 9 9 ~ N
Q ¢ N HN N 0" N—0-P-0-P-N_| 9 o 9 an
HO—P-0—__O__N-N A S OH OH HN 0-F-0-P-0-B-0 N
on N HN 2 TN OH OH OH N
NH N 10i HN#Q NH,
O\\P/O F <N { 2 (o] I N\ o‘\P'O F </N [
N, ¢ N HO' O\ N
HO O\\SolN }Na OLQN /N/J
Ho F wd F
1307-1 HEY 1307

e &4 10i (200 mg)Aw A Z] 16 mL &9 pH 7.0 494 0.2mol/L 49 N-F X "Bk o
0.2mol/L &) M LA K IER T, REFLE4 1307-1 (200 mg)w NE[IZER T o A
KR EF BT 25°CHM 16 D it BRI TAH S AR R A NRATA A 0°CHY
EDTA —4hshisik+ (1.4 g, 42 80 mL #9K), R4&4 3 £ 3| DEAE Sephadex 42 £, ¥
AR 0-1.0M 89 e BR R b K B iR TR LR WA BRI, PTAR 40 AR IR 4 K 3R
K, RERKEATE, F2 6 EHRKRZWILEY 1307, Bk (88mg) .

'H NMR (400 MHz, D20) & 8.22 — 8.03 (m, 4H), 6.60 — 6.35 (m, 2H), 6.31 — 6.22 (m,
1H), 5.54 — 5.15 (m, 2H), 4.62 (ddd, ] = 5.5, 2.8, 0.7 Hz, 1H), 4.51 —4.01 (m, 12H), 3.92
(s, 3H).

3'PNMR (162 MHz, D20) 3 0.85, -9.12, -10.24, -21.26.

5645 46
1373 o8k

\
N e b /ﬁ HO, S N NH,
TP S I o5 e 208080 o 0T
HaN

Ho-P-0— o NN 7(\[ OH OH A 0-P-0-$-0-F-0 NJ
/
OH \S_\( . N 10k HN#) OH OH OH \Q/
0. 0 o] N+ (
S / \
HO’F\O (IK o o \ NH
e o ﬁ
F

HO HO

1373-1 &Y 1373
FA &4 10k (200 mg)e NE] 16 mL & pH 7.0 494 0.2mol/L &9 N-F 3 Gk Ao
0.2mol/L & AL EEE KBz T, KBRS 1373-1 (200 mgmw NEZERT . A
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RIRAFIRT 25°CHH 16 M. ERETAH L. FRZ I ANRATAZP 0°CHY
EDTA —4A3k sk (1.4 g, #o 80 mL &9 K), R4 K £ 2] DEAE Sephadex #£ L.
PR 0-1.0M 8988 BR 5 Ee R I8 i e LIk 4R M AS R, PT AR 40 L8 IR 4R K 3R
K, MERKEATE, F3)6EHKRZWIEM 1373, i (88mg) .

'"H NMR (400 MHz, D20) & 8.40 (d, J = 0.5 Hz, 1H), 8.20 (s, 1H), 8.02 (d, J= 0.7 Hz,
1H), 6.45 (ddq, J = 25.2, 1.6, 0.8 Hz, 1H), 6.35 — 5.85 (m, 2H), 5.22 (dddd, J = 46.4, 7.0,
1.7, 0.7 Hz, 1H), 4.97 (dddd, ] = 8.0, 4.4, 2.9, 0.7 Hz, 1H), 4.84 — 4.69 (m, 1H), 4.58 (ddd,
J=38,1.6,0.7 Hz, 1H), 4.45 (dddd, J = 25.2, 6.8, 5.0, 0.7 Hz, 1H), 4.36 — 4.30 (m, 2H),
430 - 4.05 (m, 7H), 3.98 (s, 3H), 3.61 (dddd, J = 3.8, 2.6, 1.8, 1.1 Hz, 1H), 3.40 (s, 3H),
2.09 (s, 3H).

3'PNMR (162 MHz, D20) § 0.85, -9.12, -10.24, -21.26.

%4 47
M 1400 &5

NH, HO .
N

A o o HO

Q < N Z—X
~ -
O N HI/) OH OH HN o OPOPOPO o N NJ
NI 10k v i N OH OH OH \q
NH, IO HN N/

0. 0 F N
P O 0
HO N, Y\j 5 N o N
9 N \
7 AUVl
Ho F \\q
1400-1 &4 1400

WA 540 10k (200 mg)he N2] 16 mL &) pH 7.0 495 0.2mol/L &9 N-F K kv fe
0.2mol/L 89 FAL B K BiR P, KBRS 1400-1 (200 mg)m NEZER T R
KRAEERT 25°CHH 16 D 2RI TAH Z AR TR A NRATA 2 0°CHY
EDTA =543k 8% ¥ (1.4 g, 70 80 mL #97K), R4&4 K # 3] DEAE Sephadex 4 L. ¥
FAAE A 0-1.0M 6988 BR R b KSR e L IR R PR BRI, TR0 A IR K3
K, MERKEATE, F2 4 ARZHLE 1400, A (88mg) .

'"H NMR (400 MHz, D20) & 8.43 — 8.11 (m, 2H), 7.70 (dd, J = 7.4, 1.8 Hz, 1H), 6.43
(ddq, J =252, 1.6, 0.8 Hz, 1H), 6.20 (dt, J = 1.6, 0.8 Hz, 1H), 6.04 (d, J = 7.3 Hz, 1H),
5.49 —5.13 (m, 3H), 4.81 (dddd, T =46.5, 7.1, 3.7, 0.7 Hz, 1H), 4.58 (ddd, J=3.8, 1.6, 0.7
Hz, 1H), 4.48 (tdd, J=3.5,2.4, 0.8 Hz, 1H), 4.42 — 4.03 (m, 9H), 3.98 (s, 3H), 3.61 (dddd,
J=3.8,25,18, 1.1 Hz, 1H), 2.09 (s, 3H),

3'PNMR (162 MHz, D20) & 0.85, -9.12, -10.24, -21.26.
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527419 48
L 1421 2%

NH HO, FN NH.
: HO, CN 2
o] AT HoN rﬁ\ S B o VAN
Q ¢ T JN 2 7/,"‘ N e O-RP-O-PN_\ 2 2 ¢ < TN
HO-P-0— o N\ = p OH OH HN 0" \—0-P-0-P-0-P-0—_o_ N\
OH HN 2 Y N | \
\NH N+ HN / /> OH OH OH N
NH
o} T N+

o N N 0.0 Nf\
P! an <} P TN
HO™ Ng %l//: HO g <N L

HO Ho F

14211 E 1421

WA A4 10k (200 mg)Ze N F] 16 mL & pH 7.0 494 0.2mol/L &9 N-F 3k ik ok for
0.2mol/L 8 AL AR K IBIE T, RGN EY 1421-1 (200 mg)o NEZ R P . &
RBLRAEEIRT 25°CHEH# 16 i S ETH Z WA FR T A NIRATA 2 0°CHY
EDTA —4h 2k &k ¥ (1.4 g, #» 80 mL 497K), R E403% £ 2| DEAE Sephadex 42 L. ¥
WAL R 0-1.0M 89588 R s KB R SR BLIR S PR B AR, PTAF 4 AR TR GE K3
K, RERAREAEATE, HH e KK 1421, A (88mg) .

'"H NMR (400 MHz, D20) & 8.51 — 7.89 (m, 4H), 6.46 — 6.31 (m, 2H), 6.24 (p, ] = 0.8
Hz, 1H), 5.27 (dddd, J = 46.5, 7.0, 4.0, 0.6 Hz, 1H), 5.08 — 4.88 (m, 1H), 4.56 (dt, ] = 3.8,
0.9 Hz, 1H), 4.52 — 4.38 (m, 2H), 4.36 — 4.04 (m, 8H), 3.98 (s, 3H), 3.65 (ddd, J = 3.6, 2.6,
0.6 Hz, 1H), 3.08 (s, 3H), 2.80 — 2.52 (m, 2H).

3P NMR (162 MHz, D20) § 0.85, -9.12, -10.24, -21.26.

4] 49
Ll 1449 L4

HO, N3
HO, N3

S R “NH
o o
g &y R ! . 8.9,0 oy,
HO-p-0—_o. N-\ Hz/l N> OH  OH HN N o N—o-p-o-b-0-P-0— o - J
OH \;_)/ N g IN OH OH OH \;_]/ N
\ ) o
\

10i HN
H o [e} Y

0sp° N 0y 0
p ° p ON
HO™ o Yj ° HO' Yj
0 N~ O\\QN 7
Ho F Ho F

14491 WAV 1449
1k -4 10i (200 mg)Aw A %] 16 mL &) pH 7.0 494 0.2mol/L 89 N-F A "B ko o
0.2mol/L # FAL BB KEiE P, RGNS 1449-1 (200 mg)w NE|iZBERT . A
RRAETIBT 25°CHHF 16 . EARETAH F4 o &R A NFRATA 2P 0°ChY
EDTA —4h3h sk ¥ (1.4 g, 42 80 mL #97K), R4&4HEK £ 2| DEAE Sephadex 4£ L. ¥
ZAAE R 0-1.0M 695K BR A ke KA R BB IR R R IR, PTAT AL AR R KA S
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K, BERKZATE, FEQEHRRZHEN 1449, A (88mg) .

'H NMR (400 MHz, D20) 6 8.40 — 8.08 (m, 2H), 7.59 — 7.18 (m, 2H), 6.48 — 6.34 (m,
1H), 6.24 (dq, J = 4.7, 0.8 Hz, 1H), 5.98 (dddt, J = 25.2, 4.0, 1.7, 0.8 Hz, 1H), 4.72 (ddd, J
= 7.4, 4.7,0.7 Hz, 1H), 449 — 3.97 (m, 12H), 3.95 — 3.80 (m, 4H), 3.10 (s, 3H), 2.93 —
2.53 (m, 2H).

3P NMR (162 MHz, D20) 8 0.85, -9.12, -10.24, -21.26.

£ #4450
Dy 1449 25

HO, N3

N N\
Ly T DR o
TS o BN Lo ~o e g e ey
HO-P-0— o N 2 W/> OH OH HaN_ 0" \—0-p-0-P-0-p-0—_o N
on \;—T HNTKKNC YI"& OH OH OH \;_j/ N
" I N 10i HN )
N+ d

05,0 N o
P 0 o P O N
HO' Y\j N\, j
wo F wg F
144941 AT 1449

e 545 10i (200 mg)Am A Z] 16 mL &9 pH 7.0 494 0.2mol/L #9 N-F A "Bk Ao
0.2mol/L &9 A L& KBk T, REFW S 1449-1 (200 mg)w NE[Z BT R
KR E BT 25°CHAE 16 0. EARETA S AR RS A ANFRFTA 2 0°CHY
EDTA Z5h &8k (1.4 g, 40 80 mL #97K), R4 435 2| DEAE Sephadex 4 k.
FAAE R 0-1.0M 6965 BR A d K i SRR Sk M AR LRI, PR AR B IR K3
K, RERKEATE, 536 EHKRZWIEY 1449, Hied (88 mg) .

'"H NMR (400 MHz, D20) & 8.40 — 8.08 (m, 2H), 7.59 — 7.18 (m, 2H), 6.48 — 6.34 (m,
1H), 6.24 (dq, ] = 4.7, 0.8 Hz, 1H), 5.98 (dddt, ] =25.2, 4.0, 1.7, 0.8 Hz, 1H), 4.72 (ddd, J
=7.4,4.7,0.7 Hz, 1H), 449 — 3.97 (m, 12H), 3.95 — 3.80 (m, 4H), 3.10 (s, 3H), 2.93 —
2.53 (m, 2H).

3'P NMR (162 MHz, D:0) 6 0.85, -9.12, -10.24, -21.26.

L4 51
Rt 1495 &5
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HQ NH»
pre R ? 2N Ho_  NH: NH:
N H,N —P-O—P—| N
o T N > Y’N o0 zHo ZHN\’N m o 9 o <,I§N
HO-P-0— o NN\ HNTI) HQNYN 07 —0P-0-F-0-F-0— o N e
N+ &
o \g_]/ I X 101 w s OH OH OH \;_j/
o N+
OiF”\ oﬁ/N\ NH, AN inf OYN\\/NHZ
HO' O\\QNJ HO' OﬁNj
hg F Ho F
1495-1 a1 1495

FAL &4 101 (200 mg)w AN E] 16 mL 9 pH 7.0 694 0.2mol/L &) N-F X Gk fo
0.2mol/L # FAL 4R KRR P, REHFELSY 1495-1 (200 mg)w NE %R R T A
RIRATIBT 25°CHI 16 D BARETAH A R Z A ANFRATA 2P 0°ChY
EDTA —4hshisik + (1.4 g, 42 80 mL #9K), R4&4 3 £ 2| DEAE Sephadex 42 .
ZAAE R 0-1.0M 6955 BR 2 B KRR SR B IR R WA BRI, PR AL B KRR R
K, RERKEATE, 526 EH KR ZWILEM 1495, Hieik (88 mg) .

'H NMR (400 MHz, D20) § 8.30 (d, J = 0.6 Hz, 1H), 8.20 (s, 1H), 7.70 (dd, J = 7.4,
1.8 Hz, 1H), 6.55 — 6.34 (m, 1H), 6.16 (dq, ] = 2.2, 0.8 Hz, 1H), 6.04 (d, ] = 7.3 Hz, 1H),
5.40 (dddd, T =252,3.4, 1.8, 0.9 Hz, 1H), 5.12 — 4.93 (m, 1H), 4.81 (dddd, ] =46.5, 7.1,
3.7, 0.7 Hz, 1H), 4.41 — 4.04 (m, 11H), 3.98 (s, 3H), 3.63 (ddd, J = 4.6, 3.1, 0.7 Hz, 1H),
2.81 —2.48 (m, 2H),

3P NMR (162 MHz, D:20) § 0.85, -10.30, -21.26.

) 52
L 1580 &4

\
HO_ S

A\
0 NsNH2 m o o s
Q s HaN_ o \—opo-PN ") HO, 0N NH,
HO-P-0—_ 0o N~ SN T =N o o o9 i
] ) oH - oH 0 2 9 P
OH HN ’N/% HN Ny 0" \—0-p-0-P-0-p-0—_0_N
\ 10k 74/ N OH OH OH
NH. o HN 2
2 N+
o

O,

~P O S

HO™ s{\j \ Os, 0o N NH2
o ’ 4 J

o) AN
Want vy
HO F

1580-1 A 1580

b4 10k (200 mg)ro A F] 16 mL 4 pH 7.0 494 0.2mol/L 5 N-F 3k »5 ik vk fo
0.2mol/L 8 ML LK EiRF, RERKLED 1580-1 (200 mg)m NE|ZERT . A
RRAE IR T 25°CHH 16 it EREFAH SR, F§FREmARAT A 0°CHY
EDTA —5h 8z P (1.4 g, #0 80 mL 497K), K443 £ 5] DEAE Sephadex 4 L.
FEAAE R 0-1.0M 6988 BR R He R B iR S BLIR SR AR BRI, PTAR AL B8 R s K 3R
K, FRRAREETE, HFIaEHh KK o 1580, Hd (88mg) .
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'H NMR (400 MHz, D>0) § 7.73 (ddd, T = 24.9, 7.2, 1.8 Hz, 2H), 6.35 - 6.15 (m, 2H),
6.03 (dd, J= 12.2, 7.2 Hz, 2H), 5.40 (dddd, ] = 25.2, 3.5, 1.8, 0.9 Hz, 1H), 5.10 (ddddd, J =
8.3,6.4,4.5,3.7,0.7 Hz, 1H), 4.81 (dddd, I =46.5, 7.1, 3.7, 0.7 Hz, 1H), 4.58 (ddd, J = 3.8,
1.6, 0.7 Hz, 1H), 4.39 — 4.00 (m, 10H), 3.98 (s, 3H), 3.74 — 3.47 (m, 1H), 2.61 — 2.28 (m,
2H), 2.09 (s, 3H).

3P NMR (162 MHz, D20) § 0.85, -10.24, -21.26.

%74 53
D 1581 2%

/K\‘N\> o o 2

Ny -NH>
o OY\j HoN N O-I‘?LO*I%LN\:N HN)ENS 0N NH;
HO-P-0—_ o_ N~ o OH OH HN)\\N N o 9 o° ﬁ/)/
on X_j N o ’ of-o-p-0-f-0— o N
NH CN 11a ok OH OH OH q N
0,0 OH s NH
/P\ [ i N o 0. ° OH
HO™ N vl CN 3P ¢ N
ﬁ N" HO" N N—L
0. N=
Ho F ﬁ
HoO F
15811 A& 1581

HA 54 1la (200 mg)he N2 16 mL 49 pH 7.0 494 0.2mol/L & N-F A Bkl fo
0.2mol/L 89 M B4R BR T, REBFW o4 1581-1 (200 mg)m NEIZER T« R
KR RT 25°CHA 16 1 it EMETAH FAti. RS MAIRAT A 0°CH
EDTA —4A3k sk (1.4 g, #o 80 mL &9 K), R4 K K 2] DEAE Sephadex #£ L.
PR 0-1.0M 8948 BR R B K IR IRBLiR &% A BRI, PRAF4a i A 75 K 4% K3
K, FRRAEETE, HFIaeh KK o 1581, Hi (88mg) .

'"H NMR (400 MHz, D20) & 8.33 — 7.87 (m, 2H), 7.60 (dd, J = 7.4, 1.8 Hz, 1H), 6.49
—6.23 (m, 2H), 6.15 — 5.73 (m, 2H), 5.27 (dddd, J = 46.5, 7.0, 4.0, 0.6 Hz, 1H), 5.00 (dd, J
=3.2,2.5 Hz, 1H), 4.80 — 4.62 (m, 1H), 4.53 — 4.32 (m, 4H), 4.31 — 4.10 (m, 6H), 4.09 (s,
2H), 3.98 (s, 3H), 3.96 (d, J = 3.2 Hz, 1H), 3.08 (s, 3H).

3P NMR (162 MHz, D:20) § 0.85, -10.24, -21.26.

KA 54
R 1617 H 5%
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R
HNJI'\“ O |
N, S b
) NH HEN)\\N‘ N> AN HNTY N§ N 4
2 (fN O o NN H N/K\N N 2 9.9 < T
Ho-P-0—_o__N-{ _J 0" OH OH : O-0=R-0~F"0 O N\
o K;I N o b o* OH OH OH \q
o o NH, N & 0 d B Jl\\le
P / 2 N Ns \’P\ ! </ N
LN ¢ T HO 4
Q N q NN =
hg F Ho F
1617-1 wE 1617

FAL 4 11h (200 mg)w A 2] 16 mL 49 pH 7.0 492 0.2mol/L 49 N-F 3 2B ok for
0.2mol/L & F AL BAEKigim P, RE¥WESM 1617-1 (200 mg) NFZERT. A
RRAETIBT 25°CHHF 16 . BRI TAH F . R A ANIRATA 2P 0°ChY
EDTA —4h3h sk ¥ (1.4 g, 42 80 mL #97K), RAE&4H3E K 2| DEAE Sephadex 42 L.
ZAAE R 0-1.0M 6958 BR 2 fe KA R R BLIR R R IR, PTAF AL AR KRR K3 S
K, RERKEETE, FA G KR4 1617, Ak (88mg) .

'H NMR (400 MHz, D20) & 8.27 (s, 1H), 8.22 — 8.17 (m, 2H), 8.14 (d, ] = 0.6 Hz,
1H), 6.60 — 6.31 (m, 3H), 5.31 (dddd, ] =46.5, 7.0, 4.0, 0.6 Hz, 1H), 4.81 (dd, J = 4.8, 2.0
Hz, 1H), 4.66 — 4.54 (m, 2H), 4.46 (dddd, J = 25.2, 6.8, 5.0, 0.7 Hz, 1H), 4.36 — 4.21 (m,
6H), 4.19 — 3.99 (m, 4H), 3.92 (d, J = 0.6 Hz, 3H), 3.83 (dd, J = 11.3, 8.5 Hz, 1H), 3.37 (s,
3H), 3.10 (s, 3H).

3P NMR (162 MHz, D20) § 0.85, -10.24, -21.26.

o s
4] 55
4% 1660 £
1
HN AN o
o ) > o o | °
N H,N N N P /ﬁ HN N+ N
0 (;fjw\H o ZHO EHN\;N /:i,? o o o aRl
HO-P-0— 0 NZ N, o HNT N o-b-o-P-o-P-o— o N,
OH _\q o 11¢ "o OH OH OH w ?
o 9 NH Al o~ Jd o
O A N
p I o N J NH O\\P/ 7 0= Ns NH2
VLN ﬁ/j > P ~
Ho F \:}IF
1660-1 &% 1600

P 4 1e (200 mg)m A F] 16 mL &9 pH 7.0 894 0.2mol/L &9 N-¥ A "Btk fo
0.2mol/L &) M BAEKBiR T, REFWE4 1600-1 (200 mg)he NEZ SR R
Bk E R T 25°CH M 16 Dot BRI TAH F AR HF RS A ANRAA A 0°CHY
EDTA Z4h gz ¥ (1.4 g, 42 80 mL 497K), R4&4E £ 2| DEAE Sephadex 42 E. &
AR 0-1.0M 89 8% BR R b K IR IR R LR SR A BRI, PTAR A A8 IR YE K30
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K, BERKZATE, FEaEHRRZHLE4 1600, Hie (88mg) .

'H NMR (400 MHz, D20) § 7.88 (d, = 0.7 Hz, 1H), 7.70 (dd, ] = 7.4, 1.8 Hz, 1H),
6.51 — 6.18 (m, 2H), 6.04 (d, J = 7.3 Hz, 1H), 5.40 (dddd, J = 25.2, 3.5, 1.8, 0.9 Hz, 1H),
5.05—4.59 (m, 4H), 4.48 — 4.09 (m, 9H), 4.04 — 3.82 (m, 6H), 3.40 (s, 3H).

3'PNMR (162 MHz, D:0) § 0.85, -10.24, -21.26.

R ) 56
&4 1698 &%
o
|
HN NG ¢}
NH; HZN)\\N)KH//\"P 2 9 NH;

o 0.0 N
PN A P /
HOP . iIJN\H SH e \0 (; /JiH
Lﬁ " Kg"I NTONH,
wg F Ho F
1698-1 W5 1698

e 5-4p 11d (200 mg)m A Z] 16 mL 69 pH 7.0 434 0.2mol/L &9 N- P K Brik kAo
0.2mol/L &9 3 B KB iR T, REFH 4 1698-1 (200 mg)e NE[Z SR P . R
RIRAFTIRT 25°CHH 16 . ERETAH AR FRZ I ANRATAZP 0°CHY
EDTA Z4h2higik (1.4 g, #» 80 mL #9K), R4E4 3K # 2| DEAE Sephadex 42 . ¥
FAAE R 0-1.0M 6988 BR R s KR e L ik Sk VAR TR, PR 4R 0 A IR 48 K34
K, RERKEATE, F3)6EHKRZWILEY 1698, H4ed (88mg) .

'H NMR (400 MHz, D20) & 8.02 (d, J = 0.7 Hz, 1H), 7.81 (dd, J = 7.3, 1.8 Hz, 1H),
6.63 — 6.39 (m, 2H), 6.18 — 5.82 (m, 2H), 5.22 (dddd, J = 46.4, 7.0, 1.7, 0.7 Hz, 1H), 4.89
(dddd, T = 8.0, 5.4, 4.6, 0.6 Hz, 1H), 4.59 — 4.28 (m, 6H), 4.25 — 4.03 (m, 7H), 3.98 (s, 3H),
3.46 (s, 3H), 3.11 (d, I = 3.1 Hz, 1H).

3P NMR (162 MHz, D20) 8 0.85, -10.24, -21.26,

KA 57
et 1728 L5k




10

15

20

WO 2024/208281 PCT/CN2024/085861

134
1
HN Ng
A0 o 1
NH HaN i 0~P-0-P-N N\ NHZ
0 oSy on on N /k > 2
HO-P-0—_ 0 N\; o HaN o— P—o—wo—P—o
6H\q ol e W OH OH OHXI
o) -
0,° PN o s
Ho N g o
Ho F
1728-1 A 1728

P b4h 11e (200 mg)#e A %] 16 mL 49 pH 7.0 494 0.2mol/L 89 N-F 3 Btk fo
0.2mol/L # AL EERziz T, REHKWESH 1728-1 (200 mg)w NEiZBERT . A
RRAEEIRT 25°CHEH# 16 it SR ETH Z A . R LA NIRATA P 0°CHY
EDTA —4A3k sk P(1.4 g, 70 80 mL &9K), RA&4E £ 3] DEAE Sephadex 4 L. ¥
ZAE R 0-1.0M 695 BR R jse K IR R I IR R AR PR IR, PTAR AL AR IR YR KBRS
K, BMERKZATE, FEAQEHRRZHILEo4 1728, A (88mg) .

'H NMR (400 MHz, D20) § 8.02 (d, ] = 0.7 Hz, 1H), 7.81 (dd, ] = 7.3, 1.8 Hz, 1H),
6.73 — 6.18 (m, 2H), 6.18 — 5.82 (m, 2H), 5.22 (dddd, J = 46.4, 7.0, 1.7, 0.7 Hz, 1H), 5.02 —
4.79 (m, 2H), 4.58 — 4.28 (m, 5H), 4.27 — 4.01 (m, 7H), 3.98 (s, 3H), 3.93 (dq, J =2.9, 1.5
Hz, 1H), 3.46 (s, 3H), 2.10 (d, ] = 1.4 Hz, 3H).

3P NMR (162 MHz, D20) § 0.85, -10.24, -21.26,

&
% 1) 58
L 1897 &4k
T
HN AN
> Q
No_NH; PN Q 9 =
o O Ny HNT NN O—B—O*H*Nﬁ ‘ \> O N N2
I | =N O Y
HO-P-0O o, N-# o OH OH Nz
OH \;_7/ & 0—~P-0- P o- P o
NH, cN  1a OH OH OH
0., N L NH
HO' Ng <;‘ ) 7N
1897-1 &Y 1897

F A4 1a (200 mg)#w NZ] 16 mL & pH 7.0 494 0.2mol/L 8 N-F F B itk fo
0.2mol/L 8 AL ZEEKER Y, KRB 1897-1 200 mg)w NE|iZERT. K
KRR EIRT 25°CHH# 16 DI SMETH Z WA FRIZ A NRATA A 0°CH)
EDTA =442k &k (1.4 g, A0 80 mL #9K), &4 £ 2] DEAE Sephadex 4 L. J§
FAE R 0-1.0M 6988 BR R e R IR iR B IR S M AR R BRIR., T AR B TR Y8 K 3RS
K, BMERKZATE, FEAEHRRFZHILEN 1897, K (88mg) .
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'H NMR (400 MHz, D>0) § 8.32 — 8.11 (m, 2H), 7.76 (dd, J = 7.0, 1.8 Hz, 1H), 6.46
~6.31 (m, 2H), 6.25 (dddd, J = 5.2, 3.3, 1.7, 0.8 Hz, 1H), 6.01 (d, J = 7.2 Hz, 1H), 5.27
(dddd, T = 46.5, 7.0, 4.0, 0.6 Hz, 1H), 5.10 (ddddd, J = 8.3, 6.4, 4.5, 3.7, 0.7 Hz, 1H), 5.00
(dd, J = 3.2, 2.5 Hz, 1H), 4.54 — 4.30 (m, 3H), 4.26 — 4.17 (m, 4H), 4.13 — 4.01 (m, 4H),
3.98 (d, ] = 0.7 Hz, 3H), 3.96 (d, J = 3.2 Hz, 1H), 2.60 — 2.26 (m, 2H).

3P NMR (162 MHz, D20) § 0.85, -10.24, -21.26.

% #4559
L3 1907 2%

o]

2
o >
N HZN/L\N N 0‘97 JP)LN/ﬁ 2
o ¢ N P=O-P-N N \ \> NH
HO-P-0 N L o OH OH 0 /
w o N7 NH, o= 0—p-0- P o- P o N NHZ
OH N 11b OH OH OH
NH, s

o\P,O N NH;
D N
HO' N <,:‘ ! j‘ ¢ TN
ﬁ N ‘Lﬁ” N
Ho F wg F
1907-1 A& 1907

FAt a4 11b (200 mg)he A2 16 mL &9 pH 7.0 694 0.2mol/L & N-F K "B riE ok fe
0.2mol/L 83 B4EKiEiR T, REXKLEH 1907-1 (200 mg)w NEIZER T R
KRAEEIRT 25°CHEH# 16 it SR ETH Z A R LA NIRATA 2 0°CHY
EDTA 43k 8k ¥ (1.4 g, #v 80 mL 497K), R &403 £ 2| DEAE Sephadex 42 L.
FEAAE R 0-1.0M 6955 R R He KR R R BLIR B P AR LRI, P AT 4 B8 R K 3R
K, BMERKEATE, FEaeH R He4h 1907, A (88mg) .

'H NMR (400 MHz, D20) & 8.18 (s, 1H), 8.14 (d, ] = 0.6 Hz, 1H), 7.75 (d, J = 0.5 Hz,
1H), 6.49 (dd, J = 2.0, 0.7 Hz, 1H), 6.47 — 6.35 (m, 1H), 6.28 (ddq, J = 3.0, 1.4, 0.7 Hz,
1H), 5.31 (dddd, 1 =46.5, 7.0, 4.0, 0.6 Hz, 1H), 4.81 (dd, ] =4.8, 2.0 Hz, 1H), 4.58 (dd, J =
11.3, 8.5 Hz, 1H), 4.50 — 4.39 (m, 1H), 4.37 — 4.19 (m, 6H), 4.14 — 3.98 (m, 3H), 3.96 —
3.76 (m, 5H), 2.92 — 2.35 (m, 2H).

3P NMR (162 MHz, D20) § 0.85,-10.24, -21.26.

£ #4560
A 1925 65K
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11
N+
HN \
iz HN)\\)r\lt N> 9 2./
N A 2 0—p-0-P-N_||
; ¢ N 0" OH OH &
HO-P-O o_ N NJ o
OH o 11c
NH;
PO 0N NHo
HO Ng Q(\:Y
\\SOIN 7
Ho F
1925-1

PCT/CN2024/085861

1
)t NH,
Ty
OPOPOPO N N/J
OH OH OH
N\
Ho ij
ﬁN/
F

HO

NH,

B 1925

FA &4 e (200 mg)hm X F) 16 mL 49 pH 7.0 494 0.2mol/L 49 N-7 3 Gk fo

0.2mol/L #) Ffk LR KR T,
RiREERT 25°CHH 16 /]
EDTA —4h 3k
FAiE R 0-1.0M 6988 BR R e
K, FERAREAEATE,

KRG WA b3 1925-1 (200 mg)im NE|ZER T« R
BiFe EREBTAH S WA R WREANRAT A 0°CHY
ik (1.4 g, /0 80 mL A9 K), o4
g KR R B R B AR
1B G Gk AR E IS 1925, A (88mg) .

% # 2| DEAE Sephadex 4 £,
BRRNL, PAT 44 B R GE K304

'"H NMR (400 MHz, D20) & 8.30 (d, J = 0.5 Hz, 1H), 8.20 (s, 1H), 7.70 (dd, J = 7.4,

1.8 Hz, 1H), 6.42 — 6.36 (m, 1H), 6.31 (dd, J = 2.0, 0.6 Hz, 1H), 6.04 (d, ] = 7.3 Hz, 1H),

5.48 — 5.29 (m, 1H), 5.18 — 4.94 (m, 1H), 4.81 (dddd, J = 46.5, 7.1,

3.7,0.7 Hz, 1H), 4.66

(t,J=2.2 Hz, 1H), 4.46 — 4.05 (m, 9H), 4.02 — 3.90 (m, 6H), 2.92 — 2.35 (m, 2H).

3P NMR (162 MHz, D20) § 0.85, -10.24, -21.26,

£ #4 61
1978 &8

1978-1

&Y 1978

A S 11e (200 mg)ho A ] 16 mL 49 pH 7.0 494 0.2mol/L 49 N-F B 3kolk fo

0.2mol/L & 5L AR KB R T,

RGN A4 1978-1 (200 me)e NE|iZER T A

RigATRT 25°CHHF 16 D, BRI TAH FHER. FREI NIRRT A2 0°CHY
EDTA Z4A3 8% (1.4 g, 72 80 mL #97K), R4 E # %] DEAE Sephadex 4 L. ¥

FAAE R 0-1.0M 8988 BR F 55 K IR RBLIR 4% 4 B
1536 & LR Z b4 1978, Fid (88 mg)

K, M AiRAREATE,

/%ﬁfﬁ f’fT /\EL =z ,ﬁ?{ﬁ kJI'S
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'H NMR (400 MHz, D>0) § 8.02 (d, ] = 0.7 Hz, 1H), 7.76 (dd, ] = 7.0, 1.8 Hz, 1H),
6.54 — 6.35 (m, 2H), 6.25 (dddd, J = 5.2, 3.3, 1.7, 0.8 Hz, 1H), 6.01 (d, J = 7.2 Hz, 1H),
5.37 — 5.03 (m, 2H), 4.88 (dd, ] = 3.1, 2.0 Hz, 1H), 4.57 — 4.29 (m, 3H), 4.26 — 4.01 (m,
8H), 3.98 (d, J = 0.7 Hz, 3H), 3.93 (dq, J = 3.0, 1.5 Hz, 1H), 2.71 — 2.26 (m, 2H), 2.10 (s,
5 3H),
3P NMR (162 MHz, D20) § 0.85, -10.24, -21.26.

£ #4562
D 1981 25

0
= B =N
NH, HE;{?['; On On ¥ Ho_  OH . NH,
N N+ R o o0 O /j\/g
[e] 4 X N
B0 o <NI:N 5 % HZNYN o o»‘F‘;—o—l“D‘fOfl“’LO ° <N /N/J
OH \q N HNW/TL/N/) OH OH OH \q
@
\

Ho F ] Ho F
1981-1 &) 1981
10 WA 9a (250 mg)ie N F] 16 mL 49 pH 7.0 #94 0.2mol/L &9 N-F K =ik ok fo

0.2mol/L &9 FALLEE KBz, KBRS 1981-1 (200 mg)w NE[IZER T« A
BIRAEEIRT 25°CHEH# 16 Do S ETH Z WA R T A NIRATAZ 0°CHY
EDTA —5h 8k P (1.4 g, #0 80 mL 49 7K), R&403% £ 5] DEAE Sephadex 4 L.
AR 0-1.0M 69 8% AR R B KA iR R BLIR A BRI, PTAR AL B R R 4R K3
15 K, FEREKEEATE, FRaEH K" Hhod 1981, Hmi (88mg) .

'H NMR (400 MHz, D20) 8 8.30 — 8.00 (m, 2H), 6.39 (ddd, J = 25.2, 4.0, 0.7 Hz, 1H),
6.25 — 5.90 (m, 1H), 5.28 (dddd, J = 46.5, 4.9, 4.1, 0.6 Hz, 1H), 4.69 — 4.49 (m, 2H), 4.35
(ddd, J=5.3,3.7,0.7 Hz, 1H), 430 — 4.07 (m, 6H), 3.98 (d, J = 0.7 Hz, 3H).

3P NMR (162 MHz, D20) 8 -10.24, -21.26.

20 E P 63
L 1988 &8

o o
HaN_ N Z;S¥07‘F‘>707‘F‘>~Nﬁ \ °
= N | =

o HE/ | OH OH N
Q (/N/ NH NF 9b HN o o(‘)ﬁvoﬁoﬁo o%’jf‘
N —P-0O-F-U7Ft -
HO-P-O O__N = =N N ! | | N"NH
" X—z/ i HZ;I) OH OH OH 2
N

HO F
HO F Is) \

1988-1 5411988

FAL &4 9b (250 mg)Ae A E] 16 mL & pH 7.0 894 0.2mol/L &) N-F 3 Gikokfa
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0.2mol/L #F L BB K isiz P, KRB 1988-1 (200 mg)m NE|iZBERT . R
KRAEIRT 25°CHH 16 oo ERBTAH FAE M. R A AFRATA 2P 0°CHY
EDTA Z4h# s ¥ (1.4 g, 42 80 mL #9K), R4& 4K £ 2| DEAE Sephadex #£ .
ZAE R 0-1.0M 6988 BR A G KIS i S IR S AR B R IR, PR B R K3
K, MERKEATE, F2 4 ARZHLo4 1988, A (88mg) .

"H NMR (400 MHz, D20) 8 8.02 (d, ] = 0.7 Hz, 1H), 6.43 (ddd, ] =25.2, 1.5, 0.8 Hz,
1H), 6.17 (dt, J = 2.5, 0.7 Hz, 1H), 5.61 — 5.11 (m, 1H), 4.96 — 4.44 (m, 2H), 4.30 — 4.22
(m, 4H), 421 — 4.10 (m, 2H), 4.06 (dtt, J = 4.2, 2.1, 1.1 Hz, 1H), 3.98 (s, 3H), 3.44 (s,
3H).

3'PNMR (162 MHz, D20) & -10.24, -21.26.

4] 64
R 1992 &%
Ho_ F
o
HN_ N mo»‘ﬁ—o—ﬁwﬁ
= N | o \=N HO F
H I OH OH o R o
oty M 99,9
HO-P-0—_ 0 T\j o 9e HzN%N (O otobobon ol N

o \;_I m OH OH O

HO F I N HO F

1992-1 &Y 1992

FHA b4 9¢ (250 me)he AF| 16 mL 49 pH 7.0 494 0.2mol/L # N-F 2 B o Ao
0.2mol/L 89 M 4K BIR T, RBIFI A4 1992-1 (200 mg)w NEIZER T o R
KR AEERT 25°CH M 16 1 it EMETAH S ER. HREMARAT A 0°CH
EDTA =442k 5k F(1.4 g, #» 80 mL &9 K), R&4h K & 2] DEAE Sephadex 4 L. I
FAAE R 0-1.0M 8988 BR R 4 KIS T LI R PEHS BRI, PTAF4 o A7 R 48 K3k
K, BIRRARGAETE, F2 6 EHRRZWILE 1992, KB (88mg) .

'"H NMR (400 MHz, D20) & 7.81 (dd, J = 7.8, 1.8 Hz, 1H), 6.44 — 6.09 (m, 1H), 5.90
(d, J=7.8 Hz, 1H), 5.53 (dddd, J = 24.4, 3.9, 1.8, 0.9 Hz, 1H), 5.00 — 4.94 (m, 1H), 4.88 —
4.80 (m, 1H), 4.78 — 4.69 (m, 1H), 4.60 (dtd, J = 3.8, 2.7, 0.8 Hz, 1H), 4.57 — 4.51 (m, 1H),
433 (ddd, T =8.5, 3.7, 1.6 Hz, 2H), 4.25 — 4.12 (m, 3H), 3.98 (s, 3H).

3P NMR (162 MHz, D>0) § -10.24, -21.26.

£ #4565
A 1996 65K
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HO N3

o o9
HZNY/N Mo—‘ﬁ—o—%wﬁ

=N
A Ho M NH,

NH, HNjI) OH OH .
N N- o o O /j\/g
o] X N
I} (rN o) \ 9d HoN N Exoflg*O»I%*O*é"*O < / J

HO-P-0—__O.__N-X _J YN ‘ O N
! N OH
OH \;_I HNWIN > OH OH
f

HO F N Ho F

1996-1 A& 1996

FA &4 9d (250 mg)e A E] 16 mL &9 pH 7.0 894 0.2mol/L &9 N-7 A vk fo
0.2mol/L 8 M LAEKIBR T, REBEF A4 1996-1 (200 mg)hw NE[IZER T o R
BIRAEERT 25°CHH 16 D BRI TAH ZAE R TR A NRATA 2 0°CHY
EDTA Z4hk i+ (1.4 g, #v 80 mL #9K), RA 4 # 3| DEAE Sephadex #: £.
FAAE R 0-1.0M 6965 B R 5K I8 il SR Bk R PR R, BT AR 4R o B R 4 K3
K, RERKEATE, 536 EHKIRZ0IEM 1996, Hiedt (88mg) .

"H NMR (400 MHz, D20) & 8.18 (s, 1H), 8.14 (d, J = 0.6 Hz, 1H), 6.41 (ddq, J =25.2,
4.0, 0.8 Hz, 1H), 6.31 — 6.22 (m, 1H), 5.45 — 4.99 (m, 1H), 4.79 — 4.50 (m, 2H), 4.46 —
4.05 (m, 7H), 3.92 (s, 3H).

3P NMR (162 MHz, D>0) § -10.24, -21.26.

£ 31 66
L4 2005 45
HO CN
O =
HaN N m0>ﬁ-O—B*N®
iy HT/ N> on on =" Hoy o N_o
V4
o oy ¢ K atete T
HO-P-O0—_ 0. N~ o HzNYN O \-0-P-0-P-0-P-0— O _N.~
. - OH
SN SRR v
Ho F r ™ Hd  F
2005-1 1541 2005

b4 9e (250 mg)he NE| 16 mL 49 pH 7.0 494 0.2mol/L & N-F 2 Do o
0.2mol/L 89 AL ZEEKBER Y, REIKAEH 2005-1 200 mg)w NE|iZERT . K
KRATIRT 25°CHMH 16 M. EARETH Z L. R LA NIRATAHp 0°ChY
EDTA —4h3k i P (1.4 g, A0 80 mL #97K), #&4p% & 2] DEAE Sephadex # L. ¥
FMAE R 0-1.0M #9488 R 4 RIS R R BLIR S ML M BRI, P T4 A2 R Y8 K35
K, BERKZATE, F24EH KR HE4 2005, HeHh (88mg) .

'H NMR (400 MHz, D20) 8 7.81 (dd, J = 7.8, 1.8 Hz, 1H), 6.24 (p, ] = 0.8 Hz, 1H),
5.90 (d, J = 7.8 Hz, 1H), 5.74 — 5.30 (m, 1H), 4.89 — 4.64 (m, 1H), 4.60 — 4.43 (m, 2H),
443 — 437 (m, 1H), 4.36 — 4.11 (m, 5H), 3.98 (s, 3H), 3.65 (ddd, J = 3.6, 2.6, 0.6 Hz,
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1H).
3P NMR (162 MHz, D20) § -10.24, -21.26,

K P 67
R E 2010 £

5 201041 51 2010

FA 54 9f (250 mg)he A E| 16 mL 49 pH 7.0 494 0.2mol/L 49 N-7 H 2B ik o
0.2mol/L 8 FAL B K iEiz T, KRE 2010-1 (200 mg)w NEZE R T RN BRAETE
BT 25°CHEAE 16 it BMBTA AR FR A ARATA R 0°CHY EDTA =
B BIR P (1.4 g, A0 80 mL 89 K), RA MR I DEAE Sephadex 42 £, % =41t A

10 0-1.0M #98%BR A 4 K R iR R ML ik Sk VA SR, P AR 4B o B8 R4 K3k K, #l &
RZATE, 336 e ARZWIE 2010, A (88mg) .

'H NMR (400 MHz, D20) § 7.70 (dd, J = 7.3, 1.8 Hz, 1H), 6.18 (dq, ] =2.5, 0.8 Hz,
1H), 6.04 (d, J = 7.3 Hz, 1H), 5.40 (dddt, J = 25.1, 3.4, 1.6, 0.8 Hz, 1H), 4.83 (dddd, ] =
46.3,5.2,3.7,0.6 Hz, IH), 4.68 (ddd, J=3.2,2.4, 0.7 Hz, 1H), 4.59 — 4.42 (m, 1H), 4.30 —

15 4.07 (m, 7H), 3.98 (d, J= 0.7 Hz, 3H), 3.59 (p, J = 5.9 Hz, 2H), 1.24 (t, ] = 6.0 Hz, 3H).

3'PNMR (162 MHz, D:0) & -10.24, -21.26.

R34 68
A 2020 &5

HO J \ HO
2020-1 &4 2020
20 FA o4 10k (250 mg)hw A 2] 16 mL 49 pH 7.0 494 0.2mol/L &) N-¥ X Bk fo

0.2mol/L #9 FAL ARG T, KRGS 2020-1 (200 mg)m NE|ZBR T A
FLRAEE BT 25°CHEAE 16 D, SR ETA F AR R ANIRATA 2R 0°CHY
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EDTA Z4h# sk # (1.4 g, #v 80 mL #9K), R4&47 % # 2| DEAE Sephadex 42 .
FWAE R 0-1.0M 69488 R b RIS R EBLIR MM BRI, PTAF 4y A2 iKY K35
K, BERARGEEATE, F2aeh RRZHe4 2020, A (88mg) .

'"H NMR (400 MHz, D20) & 7.81 (dd, J = 7.8, 1.8 Hz, 1H), 6.21 (dq, J = 1.5, 0.8 Hz,
1H), 5.90 (d, ] = 7.8 Hz, 1H), 5.62 — 5.35 (m, 1H), 5.00 — 4.69 (m, 1H), 4.62 — 4.41 (m,
2H), 4.36 — 4.11 (m, 6H), 3.98 (d, ] = 0.7 Hz, 3H), 3.69 — 3.47 (m, 1H), 2.09 (d, ] = 1.4 Hz,
3H).

3P NMR (162 MHz, D:20) § -10.24, -21.26.

.
F P 69
B 2025 55
; )
Ho O N
Z—S\ R o p é
HaN _P—O—P-
o NN O O R-0RN Ho O o
HN I /> OH OH N
; O R 38 8.9 S
HO-P-0—_O.__N—\ 6 10d HN 0" \—0-P-0-P-0-P-0—_0O._N [
=] N | | ! N7
OH \q NH, ) OH OH OH \;_I NHz
HN P
HO F NF HO F
Ie) N\
2025-1 A& 2025

¥t &4 10d (250 mg)hw A2 16 mL 49 pH 7.0 894 0.2mol/L &9 N-F A Bk fe
0.2mol/L # 3 ZEKIEiR T, REFKEH 2025-1 (200 mg)w NE[IZER T A
B AT RT 25°CH M 16 1ot BRETH Z WA, WHREAANRAT A 0°CH
EDTA —4h#h sk w (1.4 g, #o 80 mL #9K), R4A4 % # 2| DEAE Sephadex 42 E. ¥
WAL R 0-1.0M 89558 R s KB R PR BLIR &P AR B R, PTAF 4 AR TR K3k
K, FlREAZATE, 1526 EH KK WILE 2025, Hid (88mg) .

'"H NMR (400 MHz, D20) § 7.95 (d, J = 0.7 Hz, 1H), 6.49 (ddt, J = 25.2, 1.5, 0.8 Hz,
1H), 6.28 (dq, ] =2.3, 0.8 Hz, 1H), 5.31 (dddd, ] =46.3, 5.0, 1.6, 0.7 Hz, 1H), 4.70 (ddd, J
=3.3,2.5, 0.7 Hz, 1H), 4.58 (dddd, J = 25.2, 4.9, 3.1, 0.6 Hz, 1H), 4.44 — 4.21 (m, 5H),
4.13 (qt, J=3.1,0.8 Hz, 1H), 3.98 (ddd, ] = 3.1, 2.3, 0.6 Hz, 1H), 3.92 (d, ] = 0.6 Hz, 3H),
3.56 (td, J = 6.4, 1.5 Hz, 2H), 3.23 (td, J = 6.3, 0.8 Hz, 2H), 1.94 (pd, ] = 6.3, 1.0 Hz,
2H).

3'PNMR (162 MHz, D:20) & -10.24, -21.26.

K4 70
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Y2028 24

SH

HO, o)
o O
o HZNYN };Xo»ﬁfo—‘g"»r\/\\ ;

T OH OH Ho, O o
7 [ NH N 10b R o o o (%NH
HO=H-0 O N N7L o \ HaN N (o} 0-P-0-P-0-P-0 O._N L
NH; Y N I | | NEN
l OH OH OH NH,
HN N/>
4

HO F
o \

SH

20281 L& 2028

F1k &4 10b (250 mg)hw N2 16 mL 49 pH 7.0 494 0.2mol/L 49 N- 4 "B ok o
0.2mol/L #) R BAERBiR T, KREFWE4 2028-1 (200 mg)w NEiZE& . R
KR AT RT 25°CH A 16 1 it SR ETH ZE . ¥R E AT A 0°CH
EDTA —4h# sk ¥+ (1.4 g, #v 80 mL #9K), R4&47 % # 2| DEAE Sephadex 42 .
FAAE R 0-1.0M 6988 BR R b KIS T LI R MEAS BRI, PR 4 A2 R 48 K3k
K, BERARGEATE, F2aeh KR Hb4 2028, A (88mg) .

'"H NMR (400 MHz, D20) & 8.02 (d, ] = 0.7 Hz, 1H), 6.43 (ddd, J=25.2, 1.5, 0.8 Hz,
1H), 6.27 — 6.03 (m, 1H), 5.54 — 5.05 (m, 1H), 4.71 (ddd, ] = 3.3, 2.5, 0.7 Hz, 1H), 4.59 —
4.45 (m, 1H), 4.37 — 4.06 (m, 7H), 3.98 (d, ] = 0.7 Hz, 3H), 3.76 — 3.46 (m, 2H), 3.06 —
2.68 (m, 2H), 1.84 (p, ] = 6.5 Hz, 2H).

3P NMR (162 MHz, D20) 8 -10.24, -21.26

FHP T
i 2031 4

20311 &) 2031

F 54 10f (250 mg)e A E] 16 mL 49 pH 7.0 434 0.2mol/L ) N-F &k B3k ok fm
0.2mol/L # M LEKEiR T, REFEH 2031-1 (200 mg)w NE[ZER T A
KR AEERT 25°CHAE 16 1ot ERBTH FA L. WREANIRAT A2 0°CH)
EDTA =44 ik ¥ (1.4 g, #0 80 mL 89 K), #4493 £ 2| DEAE Sephadex 42 L. %
FAE R 0-1.0M 6988 BR R He R Bk S BLIR SR AR R, PTAR 4L B8 R GE K3
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K, BERKZATE, FEGEHRRZHLE4 2031, HeHh (88mg) .

'H NMR (400 MHz, D20) § 7.70 (dd, J = 7.3, 1.8 Hz, 1H), 6.20 (dt, ] = 2.3, 0.7 Hz,
1H), 6.04 (d, J = 7.3 Hz, 1H), 5.40 (dddd, J = 25.2, 3.5, 1.7, 0.8 Hz, 1H), 4.97 — 4.69 (m,
2H), 4.59 — 4.41 (m, 1H), 4.35 —4.09 (m, 9H), 3.98 (d, J = 0.7 Hz, 3H), 2.42 (t, ] = 3.0 Hz,
1H).

3P NMR (162 MHz, D20) 8 -10.24, -21.26.

3
) 72
2037 S5
1
N+
HN N
PN > o 0
NH, o OH OH ¥ NH,
N X
o Ty & fN
HO-B-0—~_ 0 %j\i; 10a OH o P o P o- P o o N /N/J
OH \;_T N L % OH OH OH
HO F
203741 EW 2037

FA 54 10a (250 mg)m N 2] 16 mL 49 pH 7.0 495 0.2mol/L #9 N- "Bk okfo
0.2mol/L 8 FM AR IER T, REBEFEM 2037-1 (200 mg)w NE[IZER T o R
KR AEERT 25°CHAH 16 D BRI TAH F M E R RS A NRATA 2 0°CHY
EDTA Z4h2hisik (1.4 g, #» 80 mL #9K), R4E4# 3K # 2| DEAE Sephadex 42 E. ¥
AR 0-1.0M 6988 BR A He K B ik R ik S A BRI, PT AR 4 o B R 4 K3
K, MERKEATE, FE G EHRRZHLE4 2037, A (88mg) .

'H NMR (400 MHz, D20) & 8.42 — 8.05 (m, 2H), 6.55 — 6.15 (m, 2H), 5.28 (dddd, ] =
46.4,7.0,3.0,0.7 Hz, 1H), 4.64 (t, ] = 2.8 Hz, 1H), 4.55 —4.19 (m, 7H), 4.00 (dd, J=12.9,
0.7 Hz, 5H),

3P NMR (162 MHz, D:0) § -10.24, -21.26.

FE 4P 73
ek 2038 H 4
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) L9 ”“EIN’? Hoon o 5 w:
HO-P-0—_0 imH °c 12 HN_ Eko—ﬁ—ofﬁ—o—ﬁfo o %HH
o N N g e o N
W

[}
2038-1 EY 2038

FA 54 12a (250 mg)m N 2] 16 mL 49 pH 7.0 495 0.2mol/L #9 N- 2Bk ok fo
0.2mol/L &9 3 ZAE KB iR T, REIFH 4 2038-1 (200 mg)e NE[Z SR Y. R
RIRAFIRT 25°CHH 16 . ERETAH ZdE M. FRZ I ANRATAZP 0°CHY
EDTA Z4Azk sk (1.4 g, 40 80 mL &97K), R4&43E £ 3] DEAE Sephadex #£ £, J%
FAAE A 0-1.0M 8985 BR 8 SR IR IR BRI iR % MM B PRI, BT AR 4R 0 A8 R 4 K 3R
K, MERKEATE, 536 EHKRZWIE 2038, K4 (88mg) .

'H NMR (400 MHz, D20) & 8.02 (d, J = 0.7 Hz, 1H), 6.43 (ddt, J = 25.2, 1.6, 0.8 Hz,
1H), 6.27 — 5.99 (m, 1H), 5.24 (dddd, ] = 46.5, 5.1, 1.7, 0.6 Hz, 1H), 4.86 — 4.45 (m, 2H),
436 —4.07 (m, 7H), 3.98 (d, J = 0.7 Hz, 3H), 3.83 — 3.48 (m, 2H), 3.09 — 2.90 (m, 2H),
2.79 (s, 3H), 2.55 — 2.18 (m, 2H),

3P NMR (162 MHz, D20) § -10.24, -21.26,

KA 74
2039 L5k

HO, o 0
o O
ZW//N NO OEOEN\;N

OH OH Ho O © o
N P N, D o N
i (ﬁNH W 12b H,oN 3 f‘é,o,g,o €
Ho-P-0— o N4 ° L N oM
OH \q NZ SN, HN)(/\[) OH OH OH 2
N+

HO F o \

2039-1 A% 2039
FA 5-4h 12b (250 mg)w A £ 16 mL & pH 7.0 494 0.2mol/L & N-7 2 2B ik ok fo
0.2mol/L &y F L B4 Kigig P, REWW S 2039-1 (200 mg) NEZER T R
KRAEERT 25°CHH 16 D BRI TAH ZAE R TR NRATA 2 0°CHY
EDTA Z4A 3 %ik ¥ (1.4 g, A0 80 mL 9 K), R& 4K 2| DEAE Sephadex 42 L. %
ZAE R 0-1.0M 69 8% BR R e K I8 i SR S M AR PR IR, P AR B IR 4R K 3R
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K, BERKZATE, FEaEHRIRZHLe4 2039, A (88mg) .

'H NMR (400 MHz, D20) & 8.02 (d, J = 0.7 Hz, 1H), 6.43 (ddd, ] = 25.2, 1.6, 0.8 Hz,
1H), 6.27 — 5.70 (m, 3H), 5.42 — 5.07 (m, 1H), 5.00 — 4.81 (m, 2H), 4.65 — 4.43 (m, 2H),
437 —4.10 (m, 5H), 3.98 (d, ] = 0.7 Hz, 3H), 3.38 (ttdd, J = 5.3, 4.2, 1.8, 1.0 Hz, 1H), 3.11
—2.53 (m, 2H), 2.14 — 1.79 (m, 2H), 1.62 — 1.17 (m, 2H).

3P NMR (162 MHz, D20) 8 -10.24, -21.26.

% #4975
4 2040 2%

N N N 7
;JiiNﬁm : ”¢R> ngHKj;“m
2040-1 &Y 2040

F 54 12¢ (250 mg)he N 16 mL 4 pH 7.0 494 0.2mol/L ) N-F L =B ik ol fo
0.2mol/L &J 3 BAE KB iR T, REFW 4 2040-1 (200 mg)he NE[Z SR P R
KR A EIRT 25°CHH 16 1ot ERBTH FHAER. WR A NIRRT A 0°CHY
EDTA —4A3k sk (1.4 g, #o 80 mL &9 K), R4 K £ 2] DEAE Sephadex #£ k.
FAAE R 0-1.0M 6988 BR R f5e KR e L ik SR PR LRI, PR 4E 0 A IR 4R K34
K, RIREAGEATE, 536 EH KK WIEM 2040, Hied: (88mg) .

'"H NMR (400 MHz, D20) 5 8.02 (d, J = 0.7 Hz, 1H), 6.43 (ddd, J = 25.2, 1.5, 0.8 Hz,
1H), 6.26 — 6.03 (m, 1H), 5.69 — 5.39 (m, 2H), 5.31 — 5.07 (m, 1H), 4.84 — 4.67 (m, 2H),
4.63 — 4.46 (m, 1H), 4.28 — 4.06 (m, 7H), 3.98 (d, J = 0.7 Hz, 3H), 3.89 — 3.69 (m, 2H),
2.58 (td, J =7.2,2.9 Hz, 2H), 2.26 — 1.11 (m, 10H).

3P NMR (162 MHz, D20) § -10.25, -21.23,

L) 76
M 2050 64
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7
N
HN
)ji,? Q9 o~
o Wo:pop-@
o* OH OH fo) |
o
0 HN)i\> o N
N N 9 | i /

N+ O
° HN)\N Q NH
? é : 0-h-0-P-0-P-0—_0_N-Y =\
N OH NH,
0 (ﬁNH e o] OH OH \;_I
Ho-P-0—~_ o N L SH o
5

HG  F
2050-1 159 2050

FAL &4 1e (250 mg)e A F] 16 mL &9 pH 7.0 894 0.2mol/L &) N-F X Gk fo
0.2mol/L 89 AL LB KRBT, KRB 2050-1 (200 mg)e NE|iZE& T A
KR AEERT 25°CHH# 16 it SR ETH Z AR R A ANIRFTA 20 0°ChY
EDTA —4hshisik + (1.4 g, #2 80 mL #9K), R4&4 3 £ 2| DEAE Sephadex 42 .
AR R 0-1.0M 89 8% B R e K is i sh LR R VAR VR, PTAF 4o A8 R4 K35
K, BERKZATE, F2 4 EHKKRTHE4 2050, A (88mg) .

'H NMR (400 MHz, D20) § 8.02 (d, ] = 0.7 Hz, 1H), 6.65 — 6.28 (m, 2H), 5.39 — 5.11
(m, 1H), 4.87 (t, J = 3.1 Hz, 1H), 4.65 — 447 (m, 1H), 4.39 — 4.21 (m, 5H), 4.15 (d, T =3.1
Hz, 1H), 4.02 (s, 2H), 3.98 (d, ] = 0.7 Hz, 3H), 3.66 (td, ] = 5.3, 2.9 Hz, 2H), 2.96 — 2.52
(m, 2H), 1.85 (tt, ] = 6.4, 5.3 Hz, 2H).

3P NMR (162 MHz, D20) § -10.21, -21.25,

4 77
A% 2051 E 5

or OH OH o |
b 0
o N AN N
I PN o o o ¢ NH
HNT SN TN Vo0 oo /
o > 0-b-0-P-0-b-0—_ 0NN A
N OH NH,
9 ¢ f(NH e woel]  OH OH \;_z/
HO—P-0 O_N NA Ny o~ HO F
N3

2051-1 &) 2051

F b4 e (250 mg)Aw A F] 16 mL & pH 7.0 494 0.2mol/L 5 N-F 3k w57k vk fo
0.2mol/L 8 ML K Eig ¥, RERKLED 2051-1 (200 mg) NE|ZERT . A
KR AT R T 25°CHH 16 Do SR B TH Z AR R A NIRATA A 0°CHY
EDTA —5h 8k P (1.4 g, #0 80 mL 497K), K443 £ 5] DEAE Sephadex 4 L.
FEAAE R 0-1.0M 8988 BR R He R B iR S BLIR SR PR AS BRI, PTAR 4L B8 R s K34
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K, BERKZATE, FEaEHRRZHLe4 2051, A (88mg) .

'H NMR (400 MHz, D20) 8 7.95 (d, J = 0.7 Hz, 1H), 6.71 — 6.22 (m, 2H), 5.31 (dddd,
J=463,5.0,1.6,0.7 Hz, 1H), 4.67 — 4.45 (m, 2H), 4.42 — 421 (m, 2H), 4.13 (qt, J = 3.1,
0.8 Hz, 1H), 4.06 — 3.85 (m, 7H), 3.76 — 3.53 (m, 3H), 3.36 (t, J = 6.2 Hz, 2H), 1.95 (it, ] =
6.3, 5.3 Hz, 2H).

3P NMR (162 MHz, D20) & -10.34, -21.36.

3
AP 78
&4 2054 &5
i
AN NS
)\\)ﬁ\> 0 0 .
HNT N 0-P-0-P-N
| I \=N
o* OH OH [e] |
0 s N o
[e) HN
2 AR oo TP *\JL? o o o </ka H
HO-P-0—_0 - HNT N 0-P-0-P-0-P-0—~_o0 N
OHXI NS, o) on on on \q N,
HO F o~ HO F
N3
2054-1 &4 2054

FA 540 11b (250 mg)he N £ 16 mL 49 pH 7.0 498 0.2mol/L #9 N-7 H ik vk fo
0.2mol/L & AL BAE KR T, KBNS 2054-1 (200 mg)w NE|iZERT. R
BIRAEERT 25°CHH 16 D BRI TAH ZAE R TR A NRATA 2 0°CHY
EDTA Z5h & ik (1.4 g, 40 80 mL #97K), R4 435 2| DEAE Sephadex 4 L. &
ZAE R 0-1.0M 6988 BR R fe K IR iR S IR S AR BRI, P4 B R K3
K, BERAEATE, F3)6EHKIRZ0IEM 2054, P (88mg) .

"H NMR (400 MHz, D20) & 7.95 (d, J = 0.7 Hz, 1H), 6.49 (dd, J = 2.0, 0.7 Hz, 1H),
6.44 — 6.19 (m, 1H), 5.31 (dddd, ] = 46.4, 6.9, 3.5, 0.8 Hz, 1H), 4.81 (dd, J = 4.8, 2.0 Hz,
1H), 4.58 (dd, T=11.3, 8.5 Hz, 1H), 4.42 (dddd, J = 25.2, 7.1, 3.2, 0.7 Hz, 1H), 4.36 — 4.23
(m, 3H), 4.14 — 3.99 (m, 3H), 3.92 (d, J = 0.6 Hz, 3H), 3.83 (dd, J = 11.3, 8.5 Hz, 1H),

3'PNMR (162 MHz, D20) 8 -10.24, -21.16,

E 4] 79
1 B4k 2064 #5485
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N, o} CN
o NH NH NH
“NH ”Ok_d N=( o N N O\p'NT/
N o BN €T T\ :
.l 5 N N ©
N N/) 85° o = o N= A1 1
TBS 2064-2 omTr-O L AcoH,H0  HO o oS CN
0N g N 7 N —.— H N o T
° I, ACN, tetrazole 0 & 0 = ACN, tetrazole
DMTI” S0 A Ny N N~
o-p NH NH

o Ho @ o HO, <]
8 3
,"Ovd o8 NH4OH #-0. 88 TEA-3HF $-O, -
3 N o HO : N O HO N O
Z 0.0 A MeOH 0.,:0 ¢ DMSO 0.0 @
o 9 \O;UNWNH HO' \0 0N HO' \o 0N
N= o \ru j
Q c HNJ§7 o NH e N
I} 6 HO
TBS TBS
2064-6 2064-7 2064-8
o
) Mo, OH S

P <
ZnCly, DMSO "o o /K

W51 2064 Ho  ©

F% 2064-2 (2.38 @) NF| W R oL (1.76 )W LHE Bk P (63 mLym A= 0P, ¥
BAAZR, RBEAERT 25C, 2064-1 (5 @)% T 10 mL THANF LR ER P,
PR aiR TR T 25°CHEAE 1 e, A RMAI AR, s BN TR 2064-1
Wk o ARG ®IEIR T 2 A AR o/ ve A okl K45 % (0.5 mmol/mL, IR :
WAk K= 8: 1), ABBRRABRERIE, RBERERBEHHF 05 1B, &
M AT R &R P Aot fe BB PR B (10 mL) X, Bie 50 mL
KA, AR Fr (S0mLx 2)F I, &HAMAMAK (S0mL) ZiE—K, KREFH
XE B mIK T 20643 (8g, HI) .

F 44k 2064-3 (8 g, HSb) /& F 40 mL 49 LBkA= 10 mL K, REA25°CTF
B 16 ont, SMEM 338Kk, AMMBERGE 4, RERABEAESTKY . K%
6 hoik & a5 Ae DCM 45, #4L (40 g EA84E, EA, 10min, DCM: MeOH,10-20%
20min, % 30ml/min) K432 G & B4R F 4 2064-4 (2.8g, S1%HFIE)

B 28 mL 49 v9 Rty THE ik (0.4 mmol/mL). 2064-4 (2.8 g)te N3] LiRiRik
b, KRG Al 3 QBETIRT 25CRANEZERY, BHRAALIK, REREERT
25CHEH 1 DBt BMBEMETRETL. REREAKSETA2E 10CAT, A
Fm sk &G ok o /v A vk /K 69 75k (0.5 mmol/mL, evE: @Ak AK=1: 8: 1), A
B R RTARE , EAREMERERRE TR R RA 10 mL 4o LALLM K%
RER, BhoRkHEE, RCRUBERI R, 4t AM4a R L RARM TR, T
W MiEEAkAr DCM $:4£. 4bik (40 ¢ E4845, EA, 10min, DCM: McOH,10-



10

15

20

25

WO 2024/208281 PCT/CN2024/085861
149

20% 20min, A% 30ml/min) o K435 G K KBAR 2064-6 (2.6 g, 78.2%lk
£)

WAL 2064-6 (2.6 g)in T T B (30 mL), KRB NIK R KGO mL), i iFisig i
EmT 25CHH 60 hAd, EAE ERRA 2064-6 R LT AE. RELIRET KRG, Ao
WAL AR R Y, FEKE G RIS 2064-7 (24 g, B, HBHAERT
—F.

FA4h 2064-7 (2.4 g, B ) ETF DMSO (3 mL), RBWMAZ LA AR
(3.5 mL), R L&A SOCTHHF 1 Do, SRIETREM 3-7TRET D KA R KHF
#3%] 50 mL, A IN & NaOH K:Zi&#H T pH=5.5, ¥R &4 & % DEAE Sephadex
AL, FA4ER 0-1.0M 896 BR 84 K ISR EBLIR KM R, TR BTk
WRIDAK, FRRKGEATE, 32 BiRksdhedkEd 2064-8 (0.8 g, 33.7%ik
£) , FHhMRIRA G E Bk,

9a (200 mg)# A ®| 16 mL 4 pH 7.0 494 0.2mol/L &) N-F &K Bk Fe 0.2mol/L
R LERERT, RE 2064-8 (200 m)e NF iR R T . RERAETRT 25°C
PEAE 16 Db BB TH F AR BRI ANFRAT AR 0°CHY EDTA =44 8 8k
(1.4 g, A2 80 mL &K), b4 & F DEAE Sephadex 4 L. ¥ = 41% A 0-1.0M
89 A% B A e R I IR IR AR BRI, PR R K% K30 K, R RiRAZ A
FE, B8 aEH KK WS4 2064, HieHk (65mg) .

'H NMR (400 MHz, D20) & 8.33 (s, 1H), 8.29 (s, 1H), 8.04 (s, 1H), 6.25 (t, ] = 0.7
Hz, 1H), 6.16 (dt, ] = 3.0, 0.7 Hz, 1H), 6.11 (dq, J = 3.0, 0.7 Hz, 1H), 4.80 (ddd, J = 3.8,
2.9,0.7 Hz, 1H), 4.74 (dddd, J = 7.9, 3.9, 2.9, 0.7 Hz, 1H), 4.61 (ddd, J = 5.2, 2.8, 0.7 Hz,
1H), 4.55 — 4.43 (m, 1H), 441 — 4.32 (m, 2H), 4.30 — 4.09 (m, 9H), 3.98 (d, ] = 0.7 Hz,
3H), 3.08 (s, 3H).

3P NMR (162 MHz, D20) § -0.80, -11.55, -23.03

57449 80
A A4 2078 4945k
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20781

10a (200 mg)e A %] 16 mL & pH 7.0 494 0.2mol/L & N-F ik
)G 2078-1 (200 me)e NFliZsiE Y. R igfE TR T 25C
EMBTH F AR HRE A NIRAT A A 0°Ch9 EDTA =44
# # 2| DEAE Sephadex A Lo R EAE A 0-1.0M
AR K35

8 R LR B R P,
WA 16 i,
P(1.4 g 4o 80 mL #9K), Ribdh
9 B% R 2
e, FHaéh

7&/@“4&/5&}]&4&9% i#ﬁ?’ #C,Hfﬁ ﬁﬁ'f
> FR A4 2078, AEE (55mg) .

PCT/CN2024/085861

L& 2078

wdwieoik o (. 2mol/L

ik

ZK ] ¢ wfi'ﬁ'\ 3

'"H NMR (400 MHz, D:0) & 8.39 (s, 1H), 8.28 (s, 1H), 8.19 (s, 1H), 6.49 (dq, J = 1.5,
0.7 Hz, 1H), 6.32 — 6.09 (m, 2H), 5.30 (ddd, J = 2.6, 1.8, 0.7 Hz, 1H), 5.25 (ddd, J = 3.6,
2.9,0.7 Hz, 1H), 4.72 — 4.60 (m, 2H), 4.56 — 4.46 (m, 2H), 4.44 — 4.36 (m, 2H), 4.33 (d, J
=2.8 Hz, 1H), 4.27 — 4.07 (m, 6H), 4.05 — 3.96 (m, 4H), 3.11 (s, 3H).

3P NMR (162 MHz, D20) § -0.90, -11.50, -22.95,

%34 81
1545 2092 b b Bk
o]
|
s
TR o R S e
Ho-p-0— o N N*NHZ "o” on o
o \;—I o 10a O/OH
0. 0 o] N 7
VAN F e | NH
HO Cl

209241

o

ges

opopopo
NH
L % OH OH OH 2
/ f(
,\ NH

Q N

o =
Lqm NH,

HO

&Y 2002

10a (200 mg) A 2] 16 mL 49 pH 7.0 494 0.2mol/L &) N-F 3 =Bk fo 0. 2mol/L

8 F M LEE R IBRT,
WA 16 B,
(1.4 g, A 80 mL #9K),
EL SRS
TB, [FE G & KR =4H b4 2092,

7J( /&4&/%}]&4&%‘( i#ﬁ,’ %H/‘t );)T'f

KRG 2092-1 (200 mg)w NEiZRR T . RERAEZRT 25C
BB TA AR FR A NRAT A 0°C 4 EDTA =44
a4 E £ 2] DEAE Sephadex 4 L. ¥/ 41& H 0-1.0M
oA R 4E K35
A (65mg) .

EY

7}4 ] ¢ w&'ﬁ'\ 3

"H NMR (400 MHz, D20) § 8.19 (s, 1H), 8.08 (s, 1H), 6.37 — 6.19 (m, 2H), 6.09 (dd,
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J=28, 0.8 Hz, 1H), 497 (ddd, T = 4.4, 2.9, 0.7 Hz, 1H), 4.76 — 4.70 (m, 1H), 4.64 (t, ] =
2.8 Hz, 1H), 4.55 — 4.45 (m, 3H), 4.44 — 4.35 (m, 2H), 4.33 (d, T = 2.8 Hz, 1H), 4.26 - 4.06
(m, 6H), 4.05 — 3.97 (m, 4H), 3.39 (s, 3H),

3P NMR (162 MHz, D20) 8 -0.95, -11.70, -22.75.

45 82
A &-4% 2098 8 48k

o o} o 0
N At o e A
HO' o NH HO' 0 NH
Bl B
] [o)
HO  C Ho  C
2098-1 &Y 2098

9a (200 mg)# A %] 16 mL &) pH 7.0 494 0.2mol/L & N-% Bk F= 0.2mol/L
R LR R RT, KRB 2098-1 (200 mg)e NF iR R T . RERAETRT 25°C
B 16 DB BB TAH FhE R, WRIZwANRATAH 0°Chy EDTA 4825k
P (1.4 g 80 mL #9K), &4 E E 2 DEAE Sephadex 4 L. # = 441% A 0-1.0M
8 8 BR A s K IR IR IR AR TR, PTAR L B R IR K3 K, R RigAE A&
T, B34 &k ARZHhIe4 2098, Hid (70mg) .

'"H NMR (400 MHz, D20) & 8.42 (s, 1H), 8.18 (s, 1H), 7.93 (d, ] = 7.9 Hz, 1H), 6.15
(dq, T=4.1,0.7 Hz, 1H), 6.10 (dd, ] = 2.9, 0.7 Hz, 1H), 6.01 (ddd, J=2.7, 1.7, 0.8 Hz, 1H),
591 (d, J = 7.8 Hz, 1H), 5.02 — 4.88 (m, 1H), 4.77 (dddd, J = 5.9, 43, 1.5, 0.7 Hz, IH),
4.55(ddd, J = 5.3, 2.9, 0.6 Hz, 1H), 4.48 (qt, ] = 3.3, 0.8 Hz, 1H), 4.36 (ddd, J = 7.3, 2.8,
0.6 Hz, 1H), 4.30 — 4.04 (m, 10H), 4.02 (s, 3H), 3.39 (s, 3H).

3'PNMR (162 MHz, D20) & -0.95, -11.70, -22.75.

5 7645 83
A4 2110 894 5%

N_é_o_'l.s_o 0 N NH
="y om ? M
NH, Ho O NH;
N N
0 OH
o Yy w I s.8.¢ Sy
HO-P-O = HNC N o 0-P-0-P-0-P-0

O__N = O _N )

OH N YfN OH OH OH N
HN N)
4

HO cl N HO Cl

2110-1 &4 2110
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9b (200 mg) A %] 16 mL & pH 7.0 494 0.2mol/L &) N-F A G-k F= 0.2mol/L
B FALLE R ERT, RE 2110-1 (200 mg)e NFiZix kT, RERAETRT 25C
WH 16 1ot BREBTAH FWAER. B RIZ A ARA A2 0°CH EDTA 4 &8k
T (1.4 g, A2 80 mL #K), R&4E 2 DEAE Sephadex # L. ¥ =418 A 0-1.0M
89 8% B A e R IR IR IR SRR BRI, BT AR AR R4 K3 K, H R iRk Z &
T5, #Baaeh R e4 2110, Ak (70mg) .

'H NMR (400 MHz, D20) & 8.41 (s, 1H), 8.18 (s, 1H), 6.31 (dd, T = 1.4, 0.8 Hz, 1H),
6.13 (dd, J=2.5,0.8 Hz, 1H), 4.72 — 4.53 (m, 2H), 4.35 — 4.06 (m, 8H), 4.02 (s, 3H), 3.38
(s, 3H).

3'PNMR (162 MHz, D:0) & -10.24, -21.26.

%349 84
b4 2123 89 A 8%

|
‘ N
S 9 o

/=
o OH OH T
.
OxN._NH - HN 3
0 S e 9T Sy 9 9 o Oy
HO-P=0\ O N7 2 0-P-0-P-0-P-0—_0._N._~
OH 'o'{ OH OH OH \q
HO C o HO ¢
OH
21231 WEY 2123

10a (200 mg)#= A %] 16 mL & pH 7.0 494 0.2mol/L &9 N-F 2 "Bk A= 0.2mol/L
RN TR BT, KRB 2123-1 (200 mg)w NFiZR& T . RS IRALETERT 25°C
BH 16 1ot BREBTAH FhER. FRZW AR AZ 0°CH EDTA Z 45k
P(1.4 g 40 80 mL #9K), Rb& 43 & 3 DEAE Sephadex £ L. ¥ #4514 A 0-1.0M
89 A% BR A K I IR IR AR BRI, PTAF A B R R % K30 K, FRRKEAE
FE, B3 aeh KRR 7w 2123, A (50mg) .

'H NMR (400 MHz, D20) § 7.62 (dd, J = 7.4, 1.8 Hz, 1H), 6.24 (dd, ] =2.7, 0.6 Hz,
1H), 6.12 (ddt, T =2.6, 1.6, 0.7 Hz, 1H), 5.96 (d, ] = 7.3 Hz, 1H), 4.64 (t, ] = 2.8 Hz, IH),
449 (d, T=11.6 Hz, 1H), 4.42 (ddd, J = 5.3, 2.4, 0.7 Hz, 1H), 439 (d, ] = 11.6 Hz, 1H),
433 (d,J=2.8Hz, 1H),4.27 (td, ] = 5.1, 0.7 Hz, 1H), 421 — 4.05 (m, 4H), 4.04 —3.96 (m,
4H).

3'PNMR (162 MHz, D20) 8-10.70, -20.75.
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2215 mRNA £~ 3 E 42
a) KPR A, A3 DNA AR AT 4640
b) 4k9h 4% AR mRNA, % A48 B A KA P 69 Ao tg £ 4 A &3t i) 1 Trilink
5 CleanCap, 3Trufs] 2 Foxtrbfs) 3 18 £4dh. b afbtsl | AWRE, xTkt 2 4o
et 3 AR4E W02022/036858 AT 49 75 ik 3K 1%

N
o ¢ @ ¢ JON
NHy 0" \—0-P-0-P-0-P-0—~ o __N-X _J
6 o ©

7 SN N
NHOIL )
N o. O OH O

) xNH,* P </N

OH | NH
0
N —
° N/LNHZ
Pl
oH P
OH OH NH2
o 9 9 S
NH, N ~P-0-P-0-P-0— O __N—
ZUN N o O O \;_z/
NH 2 - 2 =
o) xNH,* P %
OH ¢ ] NH
o)
o NN~ ]
Xt b2
oH ©
/
\
OH O NH,
N

=0

AR

Y
z

pd
z_F
N
pzd
Nz
o
|
|O—P
Q
10-1=0
Q
|O—'?
o
/o
o}
pd
pd
A\
o

Xt Ee 413

10 AKWHPAH mRNA $1 &K DR EKRE £ 1,
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LRI RAR
ik ik 3
T7 RNA } &85 4 pL (200 U)
RNase inhibitor 0.5ul (201D
AR B BL B 1uL €0.5U)
100mM ATP 1.5 ul
100mM CTP 1.5 ul
100mM GTP 1.5 ul
100mM yTP 1.5 uL
100mM 1§ £ fxdh 1.5 uL
10xbuffer 2 ul
DNA # ik 1uL
K 4 uL
&t 20 pL

o) ARBIAAY, RyRAULANE, TIT°CTHF. 4 MBI AR A
AR 85 (DNase) AWM H 30 45 4F LM DNA 4k, HILE MG o N LiCl ik,
A, 16000rpm & 15min, £ Ei#F. N T0%LBEHSBEBELEE, 2 BN

X E LBERK A . 25 A B Nanodrop One *f#1LJ5 49 mRNA A &b 2t 472 246
M, deTE2HT. FREREALLN PG KAKIE LMY E mRNA &8P 8 =4
JCE 53 s A bb o PR,

%2 # ImL mRNA &R R B4R R HF84 > Y /i & (mg)

- X% U
% 8 68 168 173 433 458 468 33 T et 2

EW e 4.7 5.8 5.6 5.2 4.9 4.8 53 53 4.2

PPy -3 58 76 101 158 408 1982 2017 2037 2058

RS 5.5 5.4 5.3 4.9 5.7 5.8 5.8 5.5 4.6

d) K REgn 7 KA Bk LB 69 mRNA , MBddigtaREKA (LC-MS)
SHREEAB RPN ERFRA R, REBDR A H, T ERL, BELER
BT 8, TR IF B M S ay do bl 2% .

AR P a9 E £ A B & sk 89 mRNA Aot £35 £ 90%-98%Z 18], M2l G
&9 4018 mRNA & &, A RS  & I E RAF 69 il 20 E,

5% 7.4 86
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A TR 50l F 5F 14 T Rl A 1] IR 5 & HE A SF & mRNA 49 % L3 E,

AXAHSRERT AR EEERAZH mRNA £ HEK293T. HepG2 e+
EREFE, REFERAEG GFP %A F7IMEA DNA B, A H AL U PTik e 1g
KAk ) Bk 69 R A 4T mRNA 89k R, MBS TR 4 mRNA ~4itim
Faah kg R Xt min & 6h 52 & G 34w,

a) ¥ Lk RE &9t A 2 x 10° ANttt 44 (96 3LAR) &

b) ¥ 300 pL mRNA buffer 5 6 ug RNA %4, FAw N 6 uL 4 4 X (JetMESENG-
ER Y4, #% 10 min B¥RA4hm N HILmia P, 4N 4% 433 3k X (Opti-MEM)
£ 2mL/3, 37°C, 5% CO 8945 T H 6h,

c) BIAIBM T AEHRAR FHMLIER 240G, KABMBENE GFP 3L
B R E 1T, BPTUARARAE AKX T mRNA R A X E L5 Tk
]

d) Frsk g miniddc 24 h B, BARE A AR X @mIeN(CytoFLEX S % 7))t H it
AR, PrAemlse £52 K 5 B &R AEMIFREREL, SHAFERLE 24 3

To

AP B 2 ARBDLEERAZT O TFTR LMY mRNA £ HEK293T g F &)
BRIRESAE . HALRAREMDOLS MR TR T, HLRARX BT
W GG 5E 5% FAL. AR T AT | Aexdrods) 2, A K Y P 6918 £ 4 £ HEK293T .
B a5 RERE AR AR . Blinibodh 468 &9-F 332 AR A A2tk 2 89 1.5
&, TP 18y 1.6 45, &4k 158 &R 33 AR A A Tl 249 1.3 4, b
149 1445,

B 3 2 AFEE LM mRNA /£ Hep G2 e b 6952 Xk A4t . i
T, SH KRR PR LA Hep G2 W F mRNA MR A A EONXESHT
st P AR ZRARE LAt &4 1982, AR A G H W RAKTE
£ 2057 9 F AR AT LHBRAAZ GRS,

5 7645) 87

T[] 15 MR 4y 5% 89 mRNA £ ) KAk Py 89 7 24 3t £ ),

a) A A R 6918 £ 4 H) & R A 3 A & B8 luciferase 9 mRNA, A7 #F
mRNA ## £ pH 4 .0 894748 & v ie P ; 8 & -F A8 K DLin-MC3-DMA: DSPC:
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M2 B2 : PEG &/ (DMG-PEG2000) ) #MJF Rk 50: 10: 38.5: 1.5%TC
A% .

b) ¥ 3 mL mRNA 4 ¥ i A= | mL IR S@Z DA EANRA SmLEHS, % T
RORIZEHR L, R EHRRSL, BIKERQ T RANENRY, MEARE RS
EMRE, BRBAMARTEZ0.22um LETESTE, KEEFM,

¢) ¥4 A 5 pg mRNA 4 Luciferase mRNA-f5 5 4 K FAs T 6-8 B #r 69 &
Balb/c /s Rl it BA##RES, H#F Luciferase mRNA-A§ i b AR 24 5 R0 R
AT R, 24 DIHEIEATSE L R 8R4, 12 M PerkinElmer /) #h 40 s 1% R 4t 4T
ll, RXIRKHHZBEQEFRMEREL. mRNA £/ FRF S E P eyt
RAZREA B 4 AR AR T IR 0AXIE R0 mRNA A 7B IE 8 & &) & ik sg
oA % T e
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A 2K P

L —#RAFTHER 5B, RALHF L TRTHE, JEFD . X

HSARFMIR, PR Sdh BA X844
R2 R3

I O S I
Res™N_ _N 0" “—0—p—0—PF—0

O
1] J
NN N | | PO\ O/
OH OH OH
N+ R N
\ O O 4 01
) Re; tR;
3 Ry J Noz
4
Os,

HO" Q 5

HAFIEA T

Roit & F. Cl. Br. [ # 94 & —#;

Ri A A-H, -OH, Cialedidfe Cral RA AR

R: A 8 -H, -OH, Cis St iAo Cro e AA P 891 & — AP

ik H Ri 5 Ro @35 4iE 3 IRk, H-Ri-Ro-H-(CH2)q-0-1 -O-(CHz)q-A=-
(CH2)m-O-(CH2)n-P 894 & —4F, £ F q. m. n & ARIMNHA 1, 2 R 3;

Rs % H, -OH, -SH, -N3, -NH», ¥ %, -CN, Cist & &K, -O(CH2)CN, -SR3a, -
O(CH2)pR35, OCOR3c, O(CH2),CORz, -O(CH2)iSH, -O(CH2),0H, -O(CH2),Ns, -
O(CH2))NH2 P o894 & —Hb, L b t. pAos E ARIHA 1-6 9EE—NEH, RuA
Crs e, Ra AHBER AR SN R BRAKE Con F A RHEREL PR FA Raa R
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Rty Csnn B2F K, Rae AHEZAEA—NREAN Raa BARE Caott ik, Hidsk—N2 %
AN Rag BAXE) Crao A, AL — AR S A Rag BAXAY Csoo 3k 2K S AL AL — A 3%,
A Raa AR Csn3iM A, P ReBE At —AREA Rie K, Ruade Rt A &
AL AL Ak, mE. /A ®A, AL -OH. -SH A4 s a4

R4v Rs. Rev R7 & @tk Zit §-H. -OH. -OCHs. K #%. -CN, -SH P4yt &
— A

Notv Noav Nos. Nos & A BRZHit § 0 R 1;

Jiv Iy Jsy Jas Js & A M2 abit ) RAR SIS Ah e o B Bk . R g4
89 "2 5 M3 B AL

Ret A Ci-Co i dk, #it C-Cslea, ZtA EAE#4-SH, -N3, Co-Ce M &
C2-Cs B AL FAX

Rey #= Res & A ML 8 H. Ci-Co # k. Co-Co M2k, Co-Co Bedk. 3Rk,
FH . ek PEG & . CORps. SO:Rpe, Ffif & BI4£i£4%-CN, N3, -SH., B
B, Reait @ H A= Ci1-Cott A ; Rer Ao Rps it 42 A0

AHA, % Now Nozw Nossw Noa ¥4 0, Js 2 &%, Ro A-OH 8F, Ry R~

2 4o A AR 1 PR S A, e ETESE. SaRkdh. ALK
BAR, BAHAEET, PRI RA ()M M
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b, KO)FOEEALF oA 2R 1 FATEES L.

3.4 AN B R 1 R 2 ke, REHFLETESNE, BRI, R
RFMR, HBIEET, Tis Ty Iy Jas Js P2V — ARG BR 58 5
A0 2o A7 B AR AR, BT RS IR Eb R AL, Mk 6-N-F R

#

5

w
<
4 & H

5

o

4 JoRA R 1 £ 3 PHE—ATRGILESY, RAHF LTETHE. JES

et R ARFMIK, EE,
Rs; A-H, -OH, -SH, -N3, -NHz, ¥ %, -CN, Cret &K, -O(CH2),CN, -SR3a, -
10 O(CH2)pR3, OCOR3., O(CH2),CORz, -O(CH2),SH, -O(CH2),0H, -O(CH2)pNs,
O(CH2)pNH: ¥ &9 & —FF, L t. phos B AMRIIA 1-6, Lk AH 1489 F—A
¥, Raa A Cratedk, Rap AHEEM—ADREAD R RAE Coro F K AL — A
KL Raa AR Csa0 45 2K, Rae A — DR S A Raa BUAKEY Csro A2 A
FEAR ARG Raa BARA Cso M &, b ReAEZM—ADAR S A Ree A, Raade
15 Rt 8w Crated, Cradidk, Cam @, W&, K&, &4, #A. -OH, -SH
P 48 iR A 48,
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fRik M, Rs#-H,-OH, -SH, -N3, -NH>, B %, -CN, Ciss A i, -O(CH2),CN,
-SR3a, -O(CH2)pR35, OCOR3e, O(CH2)yCOR3e, -O(CH2)pSH, -O(CH2),0H, -O(CH2),N3, -
O(CH2)pNH2 W&yt &—#b, P pAo s S A thamHy 13 89— DEH, (A 14
HEFE—ANEH, R A FPARCK, R AHEAR—/ANRAAN Rag B Cso 5
., Rie WAL —ARAA Rsa BARAY Cs10 T A FAL L AL — A RAA Raa R
Csno At i, AP Rtk — AR EA Ree B, Ruade Reeib B H Cratii. Coy
WAL Car R, &, AR, AKX, A, -OH. -SHAT R4,

PAREM, Ry LM Crate ARG Cs R CoZeF &, Planitibh Crati st
Bk, R AR Caded, RE. A, A&, AR Csio b
A, Pldetritdt Cratedh, &, fA, R, AR BRK A TEK R # 2 SR OI0F 05
K, Bl KA Tk R R R IR FMH K,

5. 4o AER 1 £ 4 PH—RHEGILEY, LB ETELOE, EH
et REZARFHA, LR e M BEA X(Ta). X(Ib)s X(Ic)4y 254 :

R2 R3
R1 (\? 1] 1]
HzNYN {07 N—0—R—0—h—0—R-0— 0 Js
-
OH OH OH
mmj[)
N\T HO RO
0 (Ia),
R, Rs
Mg 9§
HaN_ 0 0—PR—0—R—0—F-0 o_ M1
s ] N OH OH OH
HN P
N\Jr Oxs /O R4
o P
HO' Qo
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R2 R3
R1 Q Il 1]
1]
WNV/N o) O—F—0—RP—0—F-0 o_ M1
OH OH
HN / /> OH
f
N\ O\\ /O R4
O /P\
HO %jirh
o Rs
0./
P
HO" "0
HO Ro (I¢).

6. A B K 5 ket edh, AEBHF ETRELHE, REFH, Lz
RFAAR, Hb,

Ro #-F &-Cl, Fa/3%

Rafo Rs & Azt B H. OH. OCHs. F. Cl. -CN. -SH P #F&—#, £
% H. OH. OCHs. F ¥ 894£& —#F,

7. e BAIER 1 B 4 PHE—FRGREY, REBHFETHELOE, JEH
ety R SARFAKR, Hh TS B X(1d) e 4544 :
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K,
RyEA A AN BRI R4 PET R EL;
REEEAEA e A 2K E4PEEGAS L,
8. A &R 7 Frikayiiodh, RABFETELGE, ERs. itz
RFAMAK, EP RS B X(le) « N(IDHH X (Ig)dy 254 :
T

HN | N\>+
IS A= o 9o 0
or OH OH OH V
o~ HO  Rq
R3' (le),
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o)
HW%I
SN 0 9 0
2 0-p-0-p-0-p-0—_o_
OH OH OH V
O Rs
O\:P/
HO' N Js
0
HO  Ro (1),
0 y
HN \
AW e 99
or OH OH OH _\T;;Z//
o~ o\\P,O Ry
R3 HO Yo J2
1
0 Rs
O\\P/
N J
HO O 5
ey
HO Ro (1g)

9. do A1 Z K 8 Prikasiddh, RAHF LT E, ER i, Atz
AR, P,

Ro A-F #&-Cl, #o/3&

Rafe Rs % @ M3t § H. OH. OCHs. F. Cl. -CN, -SH a9t & —#, 4
it H. OH. OCHs. F ¥ &94f& —#¥,

10. oAV &K 1 Prifagieddh, REHF LTI, REHkd, itz
KRR, EP RS E R il A& | P THNEMZ—,

11 4o A A 2R 1 £ 10 ARG S, REF ., R ZAKFH
R, LIRS ABE LT ENHURXGE, RER=Z Ui, ME, 4
B, BmEI B PRAALPRARL O AL,

12, do WAV B K 1-11 FAE— IR B iR 6910 G4 1 R AR 9 2k 5 & RNA Ao Pg X5 49 2
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13. —#F RNA »F, EHEET, LA4RANEK 1-11 PAHE—RPFESILESHE
VG LM RIF LM B K.

14. —frehdptn o4, R4 AET, A5 RANERK 1357869 RNA ST, UAZH
F LT 3% 6 BAK,

15. —#P & RNA - Foy ik, RREEAT, OBUTHE: BRAEZE 1-11
H—F PR Sdh, 5 EBFMAERENE, HITERRER,

16. —FbAotE RNA #FRE A%, RAEET, 04 ZHIFRER, A%
K111 HE— AT LS4, NTPs #» RNA R &85



