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and a preparation method therefor and an application thereof" relates to the
technical field of pharmaceutical chemistry. The anti-influenza virus com-
pound has the following structural general formula: (formula 1), wherein m
is any natural number selected from 2-11, n is any natural number selected
from 3-12, X is selected from OCOO or O, and Y is selected from (formu-
la 2) or (formula 3). The anti-influenza virus compound of the present in-
vention has significant inhibition activity on various influenza viruses, pat-
ticularly on zanamivir-resistant influenza viruses (H3N2, E119V), remark-
ably improves the water solubility of the original medicine, has a lipid/wa-
ter partition coefficient tens of times higher than that of the original medi-

cine, and can achieve preparation into an oral preparation which is a major
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breakthrough in medicine dosage forms.
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BRIy 0, Hfin 3412 PEE— RS, Y EEEH SAc, Nyw #7007 5, 8

BT SONAT ¢ 38, KA IV i TR, WnEE AR, ERBPE 1-6 DI, HLEE 3 A, RIEH
Dowex-50 (H+) BT b IR -H A 29 pH (820 7, HIREE0RSE, K485 MRIARIIE T & Pt =5 m
MR AEE Y, P 1 /NGRS, R4 IS R R Y2 Sephadex G-15 BT 438 Ali fh;

PList, PrifvEAIE B BT OB KA

Heikth, PrREY IV, HH SELBVKER. —S RS ZRMOBRARECY 11 IRE BRI A = )
4 1mmol © 1-100mL : 0.5-2M : 1-100 mL;
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R4 JE IR X4 Sephadex G-15 BB AiLL, XS HERAZALBisibE&Y, 5N T &
FE BERUR K AR50 43 B 4
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PTIRAEAR AR L 14- NN [l R R AR I A A A 125°C

FEAR I 77 T LA PR A WL AR R, HRIE 1.4- AN IR AL JE AT = I 7= AR B

(17 S I A BE 4 A 100-150°C Wk 3] 1,4- 50N F0 b, VEFIAT A AEVR B IR0, AL IROAE o B o
Pk

AR N T IR R Z A A7 AU 22, REREATAE & LA R SRR IR A BERAR, AN
BORTIF . BARBRAE LR e e 28 R SRR R 46

MUEH TR 4 CICO B, AT R4 a BFF: bt D&Y D% Tutme b, =EBHRMEE: m
BB IN FRBE, WRAE SR TV, JF5ESE BL HCT BN NaHCO VRGeS, A HUARIRS J5 BriS IR 45 A ik i 2
HIFES> 25 ¢



WO 2021/179512 PCT/CN2020/105222

PRk, BTV B TS P a0

Bt &Y 1. (B9 I e, R k. HC % NaHCO; #9931 2 E 24 1mol © 1-2mol & 10-200mL :
100-500mL : 100-500mL : 100-S00mL, fLiE 1mol : 1.2mol : 100mL : 100ml : 100 ml : 100 ml;

R B B AR A KA AR I, B P D a4 T A 5 ) e £ ) 5

I 52 AR I N B PR PR SR eI R 1 54 11

— PRI AL SRR i, BRI T, S A Y =SAc i, Frid R4 AT a i B FrdiK
A ik P PR VA R A

BT SRR A a TP HCLERVREE Y 0.5-2M, 1% 1M, NaHCOs SRIKEE 4 0.5-2M, 4i#E 1Mo

Ptk A e g/ R B R ARl IN

Tk PR S/ P RV VR B0 LN, R AV T Y v L B A 7 W R R IN, N VR FEE 3
NINRRITEAT KA R N R IR AE I

AR W I H SN SRR S A A kel B B LAAE, T Bk b BIAH T P E R SRRy e A g AP
B, SWREREGIESN T ALY N, N-S3F O WA 4-— FF ke 25 0 BRa Ak S NRAF,
NENRA TR IE AT AR, BTA RN R E LBV EOCR N TR T W 5. 5%
BBRE L, FEALAIREIA R B, A4 5 A H B A 2 A O AR N\ B PTHR A S s ) e S 7 B Ak A
RN, TEA R B B B LU R 3 2 R A S A R IR A R )

Frid BRI &Y, AVEL, BTk A& 5 32060 & 13 2 RTIURR B0 & WD 12 ) LR B 24 1 7 T B R

PTG pRIRGE B DRGAS WRF TERFL B

AR B R AR BN B AL & A Al s T

Y.
H N ad Hn
o
{4
0., .COOH
HO™ ¢ |
HO'
AHNT £ VI:m=2-11, n=3-12,X = GO0 or O
HIN
NH, B O~
Y= o N:N N/‘»\/
~ NN =N

o]
o 0 H P
/S‘%(N/\)J\m/ or /N\é/vg)ﬁ*s
SR A A T APTIR R S BA0 B N & S0 B B AT A0 38 R R TR S R B B s 1, O HORT L A6
KA R B BR(H3N2, E1IOV) EAT SO0 5 AAE 14, R A B BOm Be b & I BBGs 7 IR A 45409
KV, MR EEREBER A W BT, TR RF, TR AR AR

5



WO 2021/179512 PCT/CN2020/105222

i ] 52 AR
B 1 AR BISEIR] 2 1) “ skt CESA ARPVNRIEED” 3 I SE /MR A E AN R A AF R i 2k

BAER®EAR

R i e A S A ok A B Y Y A R TR IE (RN LR e A B R AR

AR B SRR K R vl R M AR, TRV, B SR R TR D B LA 2 U R A Bl P
AR N ER A
LI 1. AR BIRPTBIR S SR R R A A
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BB LR A Ts i, P& RNVAAH a B85 AW T (R=Ts, 1 moD FWEW I (1.2 mol)iE T 1,4- %5
B (100 mL) H1, 125°CHAFNER RN EBIRASE (2 Y =SAc i, WYL IN ) B/ R S
WEHE, JidE SAc ERICEEE) SRRENTES S, SR AEERGEW I %0 78-86%.

S EW TEIR 24 CICO I, Bk it a 0045: & T (R=CICO, 1 mol) ALEH 1T (1.2 mol)i& THLLE
(100 mL) 7, FHRHARNISA. mRNEFINAFE (2 mL), R45ET 8P, JEE 1M HCLIEH
1M NaHCOs S sess, AHUHKRGTE (2 Yi=SAc i, WAFPIEEA IN I F R/ FEIEGCE,  Bifs SAc b
W) SRERETESE, SRIAEEEEW I 72308 72-81%.

NH Al =2-1 0 = 352 R =0000.0r 3

v
R, Yo . 8 gy

=0, A B BN

“G
ol
=T

- S A 5"

C’x

NVAEAE ¢ KA TV (10 mmolA T HEE (100 mL) o, i1 IM EEULMIRIKER (5 mL), HiRHEHE3 T
/5, F Dowex-50 (H+) B TAHM G FAI @R pHEN 7, SWEEERRS, FAVWET KPS =8 ImiE
TRECA 1/1 FIEE W (100 mL) o, MY 1 /PR IREE, FIRxMI4 Sephadex G-15 BEAE 2 B4t s, HACHE
UEI V. F=EL 60-72%,
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LAEHIV I Y o Ns B2 o7 i, ATk 4t d 78 FEESART AT, Bh&W V (YN gz 07, 1
mmol), A UL (1 mmol) FAFAAIH] (0.1 mmol) BT ZH FHfl FEMBEEF (1.1, 20mL) H, FEK

WAL,

£ Sephadex LH-20 BtRIEMTHE A B 2lith, HEULEY VI, 72% 92-98%.

o) [o]
/\)k/

(N N

HEY VI Ys ok SH R O U BHRR R d 18 RS AET, A v (Y4=SH 5
QSAiH/
1 , 1 mmol), #&4 I (1 mmoD) V& T-To/K LB (20 mL) , ZR R NI, EVRIESH 4 Sephadex LH-20

RIRENHR B A, BELEY VI, 773 92-98%.

SRR 23 AR P IEE BEAL A MIRE AN
NA BREMEISCE: Kaib/533I0 NA & H (N1 N5 25) 2051 20/150 ¥ PH H 8.0 ) Tris/NaCl % 5x.
25x%. 125x. 625%, 3125x. 15625x)5, TEEE 96 FLEFFR 23 nl A 10ul AR NA ¥¥M 10 uL PBS J5,
£ 37°C fE | # % M + ¥ § 30min , AN B AN 30 ul 9 167uM 4-MUNANA
(4-methylumbelliferyl-N-acetylneuraminic acid) 5% J6Ji4 « FBEFR SO R85 9P ¢ 6 {H (excitation wavelengths 355
nm, emission wavelengths 460 nm), & 30min. MEEF PRI FOEETE 30min P sk I H R 5000RU 1Y
NA WRFEAF A BEANGI LA KMEIR (VD 2330 H PBS 2/ 10 b SEME A IEIR BT B AR, AR5
FEEEE 96 FLIR AN 10 pL ASFIVR A OANEIFUEL. 10 uL B8RRI NA Wil 540, ZEHAFLINA 100l #
PBS 1 10 uL fA TG NA BEAE ABEMEG L, DN 20 uL (9 PBS B4 B M X IR K Bt bRiRLE 37°CIE 5
FEFETEE 30 min J5, FFLEIIA 30 pL [ 167uM 4-MUNANA ZE6EEYI)E, 7B B4R & 30 min P56
He FANLREE 3R, {3214 F A GraphPad Prism(version 5.0) 7347 1F &l J5 {52 FH0HIFNT NA [ ICs) H.

SEHES) ICsp (nMD
T 2
WeE® |m|n X Y N1 N2 N N5
(H3N2,
(HIND) | (H3N2) (H12N5)
E119V)
Zanamivir 8.15 5.60 589.23 0.87
1 Vi-l |26 0 oL | 14260 | 23533 | 458978 | 14570
2 VI2 | 2|6 | 0co0 | o LN | 63980 | 43623 | 78239 | 306.70
3 VI3 | 5|6 0 o N | 2502 | 3302 5532 16.60
4 VI4 | 5|6 | 0coo | o SN | 9447 | 7825 63.58 5135
5 VI5 |11 6 0 a4 13.05 18.22 21.15 439
6 VI6 (1] 6 [ 0C00 | _o 8796 | 123.65 | 14531 99.21
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7 V1-7 5112 0 oL 23.02 33.25 78.63 25.66
8 VI8 50121 0CO0 | o v@N 7411 98.21 145.88 77.55
9 VI9 |5 |3 0 oL 60.36 56.68 110.45 58.69
10 VI-10 |5 | 3 | 0COO ,o\/@N 78.69 98.22 147.89 74.65
1 VIl |5 | 6 o) —N‘N/\w\/o\ 62.44 88.46 127.22 116.44
=N
12 VI-12 |5 | 6 | OCOO D 123.47 | 256.38 289.56 149.33
NN
13 o 9
/\)k,
VI3 |5 | 6 0 /SQN N 236.44 | 22698 256.39 156.97
s}
(o]
14 S\QE/\)kN,
VI-i4 |5 | 6 | OCOO |- g N 348.12 | 184.57 202.39 116.97
15 j N
VL5 |5 | 6 0 /NY\/Q;}S 147.57 98.63 102.66 158.32
O
16 j S |
VI-16 |5 | 6 | OCOO /Nyvgf_}s 258.93 | 355.66 458.12 241.82
o)

HERALUES, AR DRESCHFHRER 16 Pt Bm S &0 & Fh NA BAINHIHOR, B 25t i
LI B R EOR B (H3N2, ELLOV) R NA {5 BT 40 AR .

TS KBRS A SRS (B HINL, H3N2, H3N2 (E19V RZHK), HSN1 %) ## 10
EHEE M DMEM MR [RIWRE R VEW . 78 96 fLARRE Fei b7t MDCK 40/, 20h 5 (f4i i il o
WIRED) J5, WM& A ML SR DMEM $iF2, FIKIEJE 9 PBS VI 2 18)5, I SRUAR B A IR 30
100 uLo 2RJEH 96 FLARARIEFRMUBN 37 °C &4 5% CO, AL FRAE hEE 92 48 he B MWEIREEE 4 R, #E
TR R, X EAFLEEAT ELISA BliR%e, Ar4545 A M Reed-Muench 1% H55 H R 75/ TCIDso.

¥ 1lmM B0HEFEREH 0.22um BITEEUERSSUESS, A DMEM $5 735440 10 AR AR & @k i
PIAMEIFIERE . 7oh, 75 96 LA s Fe i h 35t MDCK 20, 20 h JEAF 4 KIS TRBURERS, W &R M XL
PRI DMEM }E3R3k, HPKEE I PBS WMt 2 5, MASRIARELT Y 100 £5 TCIDs I E-AWE 100 ul. %
5 96 FLAMEEFRBURN 37°C &6 5% CO, AIIRRERAE i 1h 5, WRBRRSIR, H K 500 PBS S
PE LIRSS, DA R FE M1 TR, AR5 96 FLAIBLEEFRIURN 37 °C &4 5% CO, 4 B R4 1597 72 he
BAHEFIRERE 4 90 61F BRI RAMRE, JPa% - FLEET ELISA 8rlllR%:, fris4s RAH Reed-Muench
T A RIS -7 5 R AN R SR B ECspo

§€ B@ EC 50 ( nM )

Wém| HWE® m|n X Y mutH3N2
. HIN1 | H3N2 H5N1
=2 (E119V)

Zanamivir 63 87 5240 123
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Ll via |26 0 o Che | 13200 | 3572 50720 5510
2 VI2 |2 |6 | 0C00 | o LN 182 866 8960 207
30 vi3 |56 0 o N 37 76 552 35
4 | via |5]|6]| 0co0 | oL 65 70 755 66
5 VIS5 |11 6 0 Py 18 22 189 6
6 | VI6 11| 6| OCO0 | o (& 53 77 478 99
7 VI-7 |5 |12 0 oL 77 85 725 41
8 | VI8 |5 (12| OCOO | o {\_ | 96 88 795 89
9 VI9 |5 |3 0 o Lh 46 78 741 236
10| VI10 |5 | 3| OCOO | _o % 88 104 1056 541
) vimn |5 |6 0 _N;;?‘/O\ 75 71 226 44
12| vI-12 |5 | 6 | OCOO —NQJ’\ 187 174 571 114
)

N VI3 |5 | 6 0 - N/\AH‘ 368 412 1423 368
4 =y

VI14 |5 | 6| OCO0 | A\ 7l 523 724 3596 637
15 " 2

VI-15 |5 | 6 0 /NE(VS 1 225 247 759 196
16 H 2

VI-16 |5 | 6 | OCOO /“\‘(vgﬁ‘s’ 326 498 669 253

o ERATLLE H, A B EIR& S B 1R 40 16 FhL KT M7 40 ML AT (R A BA ARG B BRI OR
RHIRFLARR S BB 2 (H3N2, ELIOV) R BA TR HAFIRR, AT LU T % RN 25 B KR TT .

ARRPK ER 16 FALEDFRHINAZEER: m. n. X, Y, m B X OH0EREER AR . m AR
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PRBE/K A%, SECEMEEES T ALY D T H o @EE, TERERHER R mEFH K. 2 X vBk (0O 1y
%, 2540 TEAEMEA AR E, TR .
Y AR, SURSICRECERPBRK A, (LRS- FIERT AL &Y 7 3T LLR BB AUR .
click 277 505 B E R A B A RR SHIHRIBCR LA R E5]. click EET RS &P B,
AR, 8w, ERMAD TR LN, click H TR SE LY TRt m, M2 IREIG B is
IHEE R, PR, R T ERIERAL, R E RS .

LY GESEATETF/NREK): K 30 HMEr: Balb/c NREL S 8, B% 6 K. Fra /MR S%ke a7
VESTRREL S, IR 4 25 RS 10° PFU (¥ A/Puerto Rico/8/34 (HIND)UEHR 3 30 uL, 544 1 257 S35 PBS
30uL. AHh, AFH 10%LERE Y HIRLE 6mg/mL f) VI-S(m =11, n = 6, X = O)¥S 2mg/mL A FEEW -

1 KRG, 1 B/NRAREEGH R4 15 WL FIE4 6 mg/kg 1 VI-S, 1 28/ FREE 242 150 L FIE 4 60 mg/kg (1
VI-5, 1 B/NRAEEBES 2 150 pL IR 20 mg/kg FIATE, 1 B/ANRBEELEH 150 pL 10% 8B, B5 18D
AR AT 10 %ORERR, FREAH 7T R RIS RIAERAR, FEE 14 R 2D RAE THRERY
TR 73%HF, N iZ/ANRIET . /D SRR EAR AL 20 A= 7728 #h 28 B GraphPad Prism (version 5.0)70 742515 .5).

HIE 1 ATRUE 1, ARASEHSE 5 AR EY VI-5 76/ B S5 Fo o m B 1 iRes 2580 07 B T E 2 | 4R
PRGN, BEIAR A B FE R I IRSTRIE 254 11v  «

AR B HE S 1-4. 6-16 JRALFILAY VII-4, VI6-16 BIRE3E W E 1 A2l VIS TR 2 BT AL
R, AWHARKARRENE, A — 5k,

I 3. RIS B S R IE K 22 BE R B0 E
B IF 3 BEA R AR E S IR T AMEIR BT ) CRRSRY 24 h AR M. BEERNEE, BH S, &#
P& . BEWRBGEEMRNEY T 10 mL BERT, FKWENRIEFEER, BAERYS 30 mn, &, B3k
FE 1 mmol/L WIREE . 4 al B WS B —E 2T 10 mL AER, HARMWANE I EERERBF T AN
10~100 pmol/L RAKLE, RIS 10 pmol/L, 73 AITE 200~400 nm YA 448, B AR e At
HBELLHIA AR DR T 7R
735l R AR B B0 500 uL A1 1000 pL AL AV ERR T 250 mL FEIRF, LOKHNR) FE i, A
P& 30 min, EA, HHE3 45 mL FHZEES Sl EFEEMKBEEEE THEERKF, SiE FRY 24h,
RGBS PR R 3 08, #ANIT WG v =R T 20 I E A S 708 DU AT AKAR B SMIO 6 1, FRGE bRk
[EVA77 A RN Ar o AU . AP AL SRR S, RIE A log Pow=log(colcw) TH AL SRR K LR 4L,
AR EINE 3 Rk, BCPFRMET RS EWR K TR
LS | B | m | n X Y JRZAK P EEARE (log P)
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o] o}
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O
Q o]
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O
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A5 |5 NN s :
s
16 2
VI-6 |5 | 6 |OCOO | N wN~s 0.50
X

NEAK B FRE (log P) JEMETE 290 e & i85k By IR OAL o 1 R M i AR B ) E 2 AR, SRR B e A AR
o il ACE HERAEZAEN D Ed A, log P AUERAD, WEMIAEWIRIGRAKEBGR, FEARNBEZ B0, BF
BrEEREE (BIISLICKRT), log P BES AU LG VIRISE IR EBGE . B d EREIRUEM, ARk fus
PIRIEAK 7 BER S IREHLIK TR B8 M, BEW AR E LK F AR YER B, TR B B ey
25zl 72, RAIRERSREE D .

WA

V-1m=2,Y,= #797): 'H NMR (500 MHz, MeOD): 5.39 (d, J = 2.3 Hz, 1H), 4.85 (dd, J= 9.3, 1.8 Hz, 1H), 443 (dd,
J=104,18 Hz, 1H), 433 (dd,J=93,2.3 Hz, 1H), 4.16 (d,.J = 2.4 Hz, 2H). 4.01 (ddd, 7= 10.8, 9.6, 6.4 Hz, 2H), 3.70 —
3.66 (m, 2H), 3.66 — 3.59 (m, 7H), 3.57 — 3.49 (m, 2H), 3.42 (dd, J = 12.0, 6.6 Hz, LH), 3.25 (dt,J = 14.2, 5.5 Hz, 1H), 3.16
(dt, J = 14.4, 5.1 Hz, 1H), 2.81 (t, J = 2.4 Hz, 1H), 1.89 (s, 3H); ESI: m/z calculated for Cy,HseNsOy [M + H]™: 546.2,

found: 546.2.
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V2(m =5,Y,= # 0 ):'H NMR (500 MHz, MeOD):8 5.57 (s, 1H), 4.94 (d, J = 9.3 Hz, 1H), 445 (d, /= 10.3 Hz, 1H),
4.41 - 431 (m, LH), 4.18 (m, 3H), 4.02 (ddd, J = 8.9, 5.8, 2.7 Hz, 1H), 3.71 — 3.59 (m, 20H), 3.54 (t, J = 5.6 Hz, 2H), 3.47
(dd, J =107, 4.8 Hz, 1H), 3.31 (dt, J = 3.3, 1.6 Hz, 2H), 3.26 — 3.18 (m, 1H), 2.88 — 2.87 (m, 1H), 1.95 (s, 3H); ESI: m/z

calculated for C28H48N5014 [M + H]+Z 6783, found: 678 3.

V-3m=11,Y,= #7°7):'"H NMR (500 MHz, MeOD): 6 5.56 (s, 1H), 4.92 (d, J= 9.0 Hz, 1H), 4.42 (d,J = 10.2 Hz, 1H),
4.40 - 431 (m, 1H), 4.20 — 4.04 (m, 4H), 3.79 — 3.50 (m, 34H), 3.44 — 3.30 (m, 3H), 3.22 - 3.16 (m, 1H), 2.84 — 2.82 (m,

1H), 1.92 (s, 3H); ESI: m/z calculated for C4oH7:N5O [M +H]™: 942.5, found: 942.5.

V-4 (m = 5, Y4 =N3): 'H NMR (500 MHz, MeOD): 6 5.51 (s, 1H), 4.92 (d, J = 9.2 Hz, 1H), 4.40 (d, J = 10.0 Hz, 1H), 4.35
— 430 (m, 1H), 4.11 — 4.14 (m, 1H), 4.02 — 4.08 (m, 1H), 3.79 — 3.52 (m, 20H), 3.52 (t, J = 5.4 Hz, 2H), 3.47 — 3.49(m, 1H),

3.35-3.41 (m, 2H), 3.26 — 3.18 (m, 1H), 1.92 (s, 3H); ESI: m/z calculated for CosHysNgOy3 [M + HJ™: 663.3, found: 665.3.

V-5 (m =35, Y,=SH): "HNMR (500 MHz, MeOD): 6 5.54 (s, 1H), 492 (d,J=9.0 Hz, 1H), 4.46 (d, J = 10.1 Hz, 1H), 4.40
—4.32 (m, 1H), 4.11 (m, 1H), 4.00 (m, 1H), 3.76 — 3.59 (m, 20H), 3.50 (t, /= 5.8 Hz, 2H), 3.44 (dd, /=104, 44 Hz, 1H),
3.30 — 3.34 (m, 2H), 3.26 — 3.18 (m, 1H), 1.92 (s, 3H); ESIL: m/z calculated for C,sHssNsO15S [M + H]™: 656.2, found:

656.2.

V-6(m=5Y,= O ): 'H NMR (500 MHz, MeOD): 6 5.52 (s, 1H), 4.94 (d, J= 9.3 Hz, 1H), 4.53 — 4.50 (m, 1H),
445 (d,J = 103 Hz, 1H), 4.41 — 4.31 (m, 2H), 4.18 (m, 1H), 4.02 (ddd, J = 8.9, 5.8, 2.7 Hz, 1H), 3.71 — 3.59 (m, 20H),
3.54 (t,J = 5.6 Hz, 2H), 3.47 (dd, J= 10.7, 4.8 Hz, 1H), 3.31 (dt,J =33, 1.6 Hz, 2H), 3.26 — 3.18 (m, 1H), 2.54 — 2.50 (t, J
=7.2 Hz, 2H), 2.26 — 2.20 (t, J= 7.2 Hz, 2H), 1.95 (s, 3H); ESI: m/z calculated for CxHssN7016 [M + H]™: 790.3, found:

790.3.

MI-1(n = 6, X = O, Y, = N3):'H NMR (500 MHz, CDCL):8 5.35 — 5.34 (m, 1H), 3.45 (td, J = 6.6, 2.3 Hz, 2H), 3.26 (t, J =
7.0 Hz, 2H), 3.12 (tt, J = 113, 4.4 Hz, 1H), 2.35 (ddd, J = 13.2, 4.6, 2.1 Hz, 1H), 2.22 — 2.15 (m, 1H), 2.05 — 1.94 (m, 2H),

1.92 - 1.77 (m, 3H), 1.64 — 0.77 (m, 41H), 0.68 (s, 3H). ESI: m/z calculated for C33HssN;O [M + H[™: 512.4, found: 512.5.

MI-2(n = 6, X = 0COO, Y, = N3): 'H NMR (500 MHz, CDCL;):6 5.42 — 5.36 (mn, 1H), 4.47 (ddd, J = 16.2, 10.8, 5.3 Hz,
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1H), 4.12 (t, J = 6.6 Hz, 2H), 3.27 (t, J = 6.9 Hz, 2H), 2.46 — 2.31 (m, 2H), 2.06 — 1.76 (m, 5H), 1.73 — 0.82 (m, 41H), 0.68

(s, 3H). ESI: m/z calculated for C34HssN;O5 [M + H]™: 556.4, found: 556.5.

MI-3(n=3,X =0, Y,= N3): 6 5.33 - 5.32 (m, 1H), 3.42 (td, J = 6.4, 2.2 Hz, 2H), 3.23 (t, J = 7.1 Hz, 2H), 3.10 (it, J = 11.2,
42 Hz, 1H), 2.32 (ddd, J = 13.0, 4.6, 2.0 Hz, 1H), 2.24 — 2.15 (m, 1H), 2.06 — 1.96 (m, 2H), 1.90 — 1.74 (m, 3H), 1.61 —

0.72 (m, 36H), 0.66 (s, 3H). ESI: m/z calculated for CoHs>N-O [M + H|™: 470.4, found: 470.4.

MI-4(n = 3, X = 0COO, Y, = N3): '"H NMR (500 MHz, CDCL;): 6 5.40 — 5.33 (m, 1H), 4.42 (ddd, J = 16.0, 10.2, 5.4 Hz,
1H), 4.10 (t, J = 6.2 Hz, 2H), 3.24 (t, J = 6.4 Hz, 2H), 2.40 — 2.27 (m, 2H), 2.06 — 1.76 (m, 5H), 1.71 — 0.80 (m, 35H), 0.62

(s, 3H). ESI: m/z calculated for C3 Hs:N:Os [M + HJ™: 514.4, found: 514.4.

MI-5(n = 12, X = O, Y, = N3):'H NMR (500 MHz, CDCLy): 6 5.32 — 5.31 (m, 1H), 3.47 (td, J = 6.4, 2.2 Hz, 2H), 3.26 (1, J
=7.0 Hz, 2H), 3.15 (tt, J=11.0, 44 Hz, 1H), 2.37 (ddd, J = 13.1, 4.4, 2.0 Hz, 1H), 2.27 — 2.17 (m, 1H), 2.08 — 1.96 (m, 2H)

>

1.91 - 1.76 (m, 3H), 1.60 — 0.70 (m, 53H), 0.64 (s, 3H). ESI: m/z calculated for C35HzyN30 [M +H]": 596.5, found: 596.6.

I-6(n = 12, X = 0COO, Y, = N3): '"H NMR (500 MHz, CDCL): 6 5.49 — 5.41 (m, 1H), 4.48 (ddd, J = 16.0, 10.4, 5.0 Hz,
1H), 4.17 (t, J = 6.0 Hz, 2H), 3.29 (t, J = 6.8 Hz, 2H), 2.48 — 2.29 (m, 2H), 2.16 — 1.79 (m, 5H), 1.76 — 0.72 (m, 54H), 0.61

(s, 3H). ESI: m/z calculated for CagH7oN:0s [M + HJ™: 640.5, found: 640.5.

MI-7 (n=6,X=0, Y= # ). 'HNMR (500 MHz, CDCL;): 6 5.38 — 5.36 (m, 1H), 4.19 (d, J = 2.4 Hz, 2H), 3.44 (td, J
=6.4,2.2 Hz, 2H), 3.23 (1, J = 7.2 Hz, 2H), 3.18 (tt, J = 11.0, 4.0 Hz, 1H), 2.80 (t, J = 2.4 Hz, 1H), 2.35 — 2.33 (m, 1H),
2.22-2.15 (m, 1H), 2.02 — 1.97 (m, 2H), 1.94 — 1.79 (m, 3H), 1.64 — 0.77 (m, 41H), 0.68 (s, 3H). ESL: m/z calculated for

C36He 0, [M + HJ: 525.4, found: 525.4.

MI-8 (n= 6, X = 0CO0, Y2= # 9 ): 'TH NMR (500 MHz, CDCls): 6 5.42 — 536 (m, 1H), 4.47 (ddd, J=16.2, 10.8, 5.3
Hz, 1H), 4.19 — 4.12 (m, 4H0), 3.27 (t, J = 6.9 Hz, 2H), 2.86 (t, J = 2.7 Hz, 1H), 2.46 — 2.31 (m, 2H), 2.06 — 1.76 (m, SH),

1.73 - 0.82 (m, 41H), 0.68 (s, 3H). ESI: m/z calculated for C57Hs;04 [M + H]™: 568 4, found: 568.5.

I-9 (n = 6, X = O, Y2 = SH): 'H NMR (500 MHz, CDCls): 6 5.37 — 5.35 (m, 1H), 3.45 — 3.44 (m, 2H), 3.25 (t,J= 7.2 Hz,
2H), 3.12 = 3.10 (m, 1H), 2.36 — 2.33 (m, 1H), 2.22 — 2.15 (m, 1H), 2.02 — 1.94 (m, 2H), 1.90 — 1.77 (m, 3H), 1.67 - 0.70

(m, 41H), 0.64 (s, 3H). EST: m/z calculated for C33HssOS [M + H]": 502.4, found: 502.4.
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MI-10 (n = 6, X = 0COO, Y, = SH): 'H NMR (500 MHz, CDCls): 8 5.40 — 5.34 (m, 1H), 4.47 — 441 (m, 1H), 4.15 (t, /=
6.8 Hz, 2H), 3.24 (t, J = 6.8 Hz, 2H), 2.44 — 2.31 (m, 2H), 2.04 — 1.86 (m, 5H), 1.74 — 0.80 (m, 41H), 0.69 (s, 3H). ESL m/z

calculated for Cs4HsoOS [M + H|™: 547.4, found: 547.4.

MI-11 (n=6,X=0,Y,= © " ). 'H NMR (500 MHz, CDCLy): 67.01 (br s, 1H),5.37 — 5.36 (m, 1H), 4.49 — 447 (m,
1H), 4.41 — 438 (m, 1H), 3.44 (td, J = 6.4, 2.4 Hz, 2H), 3.25 (t,J = 7.4 Hz, 2H), 3.10 (tt, /= 11.0, 4.0 Hz 1H), 2.50 — 2.45
(t,J = 7.4 Hz, 2H), 2.31 (m, 1H), 2.26 — 2.15 (m, 3H), 2.06 — 1.98 (m, 2H), 1.92 — 1.70 (m, 3H), 1.62 — 0.77 (m, 41H), 0.64

(s, 3H). ESI: m/z calculated for C4gHssN2O4 [M + HJ™: 636.4, found: 636.5.

~A -

[N N

MI-12 (n =6, X = 0COO0, Y, = © " ). TH NMR (500 MHz, CDCL,): 36.98 (br s, 1H),5.40 — 5.36 (m, 1H), 4.50
4.47 (m, 2H), 4.41 — 438 (m, 1H), 4.11 (t, /= 6.6 Hz, 2H), 3.22 (t, J = 6.9 Hz, 2H), 2.50 — 2.47 (t,J = 7.4 Hz, 2H), 2.46 —
235 (m, 2H), 2.25 — 2.22 (t, J = 7.0 Hz, 2H). 2.06 — 1.79 (m, 5H), 1.77 — 0.82 (m, 41H), 0.66 (s, 3H). EST: m/z calculated

fOI‘ C41H65N206 [M + H]+Z 6805, found: 6805

N=N

VI-im=2n=6X=0,Y= "~ ~N"~).'H NMR (500 MHz, CDCl;:MeOD = 1:1):6 7.84 (s, 1H), 5.60 (m, 1H), 5.35
(d, J=4.9 Hz, 1H), 4.98 (d,J=7.5 Hz, 1H), 4.50 — 4.28 (m, 4H), 4.17 (d, J = 8.1 Hz, 1H), 3.99 (m, 1H), 3.67 (m, 8H), 3.56
(m, 3H), 3.49 (t.J = 6.5 Hz, 2H), 3.38-3.16 (m, 4H), 2.35 (dd, J= 13.2, 2.4 Hz, 1H), 2.17 (t,J = 12.1 Hz, 1H), 1.98-1.82 (m,
10H), 1.65 — 0.77 (m, 41H), 0.70 (s, 3H).ESI-HRMS: m/z calculated for CssHosNgO1, [M + HJ™: 1057.69130, Found:

1057.68953.

N=N

VI2m=2,n=6,X = 0CO0, Y = ~ S~ 'H NMR (500 MHz, CDCl;:MeOD = 1:1):6 7.85 (s, 1H), 5.68-5.66 (m,
1H), 541 (d,.J = 4.5 Hz, 1H), 4.97 (d,J = 8.2 Hz, 1H), 4.52 — 4.32 (m, 5H), 4.19 (1, J = 8.7 Hz, 1H), 4.11 (t, J = 6.5 Hz, 2H),
3.99-3.94 (m, 1H), 3.60 (m, 11H), 3.38 — 3.23 (m, 4H), 2.37 (m, 2H), 2.08 — 1.80 (m, 9H), 1.75 — 0.83 (m, 41H), 0.71 (s,

3H).ESI-HRMS: m/z calculated for CssHesNsOw [M + H]™: 1101.68112. Found: 1101.68058.

N=N
VI3m=5n=6X=0,Y= " ~NA~)'HNMR (500 MHz, CDCl;:MeOD = 1:1): § 7.76 (s, 1H), 5.48-5.46 (m, 1H),
5.26(d,J=4.5 Hz, 1H), 491 (d, J= 7.9 Hz, 1H), 439 — 431 (m, 4H), 4.06 (t, J =9.0 Hz, 1H), 3.89 (s, 1H), 3.68 — 3.42 (m,
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22H), 3.39 (t,J = 6.7 Hz, 2H), 3.30 — 3.14 (m, 4H), 3.06 (ddd, J = 11.2, 7.8, 4.4 Hz, 1H), 2.25 (ddd, J = 13.2, 4.5, 2.1 Hz,
1H), 2.14 — 2.03 (m, 1H), 1.98 — 1.59 (m, 10H), 1.55 — 0.68 (m, 41H), 0.61 (s, 3H).ESI-HRMS: m/z calculated for

Ce1H10sN3Oys [M + H]: 1189.76994, Found: 1189.77036.

N=N
VI-4m =5,n=6,X = 0CO0, Y = ~ ~NA~).'H NMR (500 MHz, CDCly:MeOD = 1:1):6 7.78 (s, 1H), 5.48-5.47 (m,
1H), 5.31 (s, 1H), 4.88 (s, 1H), 4.46 — 3.87 (m, 9H), 3.73 — 3.03 (m, 26H), 2.28 (d, J = 8.5 Hz, 2H), 2.00 — 1.71 (m, 10H),

1.67 - 0.69 (m, 41H), 0.61 (s, 3H).ESI-HRMS: m/z calculated for Cs,H,9sN3Oy7 [M +H]": 1233.75977, Found: 1233.76313.

N=N
1
N

VI-Sm=11,0=6,X=0,Y= ~ N} 'H NMR (500 MHz, CDCL:MeOD = 1:1): 5 7.79 (s, 1H), 5.51-5.50 (m, 1H),
529(d,J=4.4Hz, 1H), 4.94 (d,J= 8.1 Hz, 1H), 4.36 — 435 (m, 4H), 4.12 (1, J = 9.0 Hz, 1H), 3.93 (s, 1[), 3.72 - 3.39 (m,
46H), 3.02 -3.36 (m, 7H), 2.22 (ddd, J = 13.1, 4.4, 2.1 Hz, 1H), 2.12 — 2.02 (m, 1H), 1.92 — 1.60 (m, 10H), 1.59 — 0.69 (m,

41H), 0.66 (s, 3H).ESI-HRMS: m/z calculated for C73H;,9NgO,; [M + H]™: 1453.92723, Found: 1453.92694.

N=N

VI-6(m=11,n =6, X = 0C00, Y = A N\):lH NMR (300 MHz, CDCl3;:MeOD = 1:1): 6 7.74 (s, 1H), 5.44-3.42 (m,
1H), 5.30-5.27 (m, 1H), 4.88 (m, 1H), 4.44 — 3.82 (m, 9H), 3.79 — 2.83 (m, 60H), 2.23 (d, /= 8.0 Hz, 2H), 2.07 - 1.77 (m,
10H), 1.74 — 0.62 (m, 41H), 0.59 (s, 3H).ESI-HRMS: m/z calculated for C;4H,;5NgOy; [M + H]+: 149791706, Found:

1497.91628.

N=N

VI-Im=5n=12,X=0,Y= ~ ~SN) 'H NMR (500 MHz, CDClyMeOD = 1:1): §7.77 (s, 1H), 5.48-5 46 (m, 1H),
528 (d,J=4.5Hz, 1H), 492 (d,J = 8.0 Hz, 1H), 4.36 — 4.29 (m, 4H), 4.04 (t, J = 8.9 Hz, 1H), 3.86 (s, 1H), 3.68 —3.42 (m,
22H), 3.36 — 3.03 (m, 7H), 2.22 (ddd, J = 13.2.4.5, 2.1 Hz, 1H), 2.12 - 2.03 (mn, 1H), 1.94 — 1.59 (m, 10, 1.57 — 0.68 (m,

53H), 0.65 (s, 3H). ESI-HRMS: m/z calculated for Ce7H;17NsO1s [M + H]": 1273.86384, Found: 1273.86477.

N
3
N

Nl
VI8(m=5,n=12,X = 0C00, Y= ~~H~): 'H NMR (500 MHz, CDCL;:MeOD = 1:1): 8 7.74 (s, 1H), 5.44-5.42 (m,
1H), 5.32-5.27 (m, 1H), 4.80 (m, 1H), 4.42 - 3.81 (m, 9H), 3.70 — 3.04 (m, 26H), 2.21 (d, J = 8.1 Hz, 2H), 2.07 - 1.70 (m,
10H), 1.60 — 0.67 (m, 53H), 0.62 (s, 3H).ESI-HRMS: m/z calculated for CesHi17NsO17 [M + H]™: 1317.85367, Found:

1317.85441.

N:N
2N

VI9m=5n=3X=0,Y= ~° ~): '"H NMR (500 MHz, CDCl;:MeOD = 1:1): § 7.70 (s, 1H), 5.45-5.44 (m, 1H),
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5.23(d,J=4.5 Hz, 1H), 4.90 (d,J=7.9 Hz, 1H), 4.36 — 431 (m, 4H), 4.02 (1, J = 9.0 Hz, 1H), 3.84 (s, 1H), 3.66 — 3.40 (m,
22H), 3.36 (t,J = 6.7 Hz, 2H), 3.28 — 3.12 (m, 4H), 3.04 (ddd, J = 11.0, 7.9, 4.4 Hz, 1H), 2.23 (ddd, J = 13.0, 4.4, 2.0 Hz,
1H), 2.10 — 2.00 (m, 1H), 1.96 — 1.55 (m, 10H), 1.53 — 0.68 (m, 37H), 0.60 (s, 3H). ESI-HRMS: m/z calculated for

CsgHooNgO s [M + H]": 147.72299, Found: 147.72364.

VE10(m=5,1=3,X = 0C00, Y=~k

'"H NMR (500 MHz, CDCL;:MeOD = 1:1): 3 7.79 (s, 1H), 5.47-5.45 (m, 1H), 5.30-5.26 (m, 1H), 4.82 (m, 1H), 4.49 — 3.82
(m, 9H), 3.70 — 3.00 (m, 26H), 2.24 (d, J = 8.2 Hz, 2H), 2.04 — 1.70 (m, 10H), 1.62 — 0.67 (m, 37H), 0.59 (s,
3H).ESI-HRMS: m/z caleulated for CsoHooNsO 7 [M + H|™: 1191.71282, Found: 1191.71352.

NN O~

VIl (m=5,0n=6,X=0,Y= ™= )

'H NMR (500 MHz, CDCl;:MeOD = 1:1): § 7.79 (s, 1H), 5.46-5.44 (m, 1H), 5.25 (d, J = 4.8 Hz, 1H), 4.90 (d,J = 7.8 Hz,
1H), 4.36 — 4.30 (m, 4H), 4.06 (t, J =9.2 Hz, 1H), 3.89 (s, 1H), 3.78 — 3.40 (m, 22H), 3.36 (t, / = 6.8 Hz, 2H), 3.31 — 3.14
(m, 4H), 3.08 — 3.01 (m, 1H), 2.25 — 2.22 (m, 1H), 2.12 — 2.00 (m, 1H), 1.95 — 1.57 (m, 10H), 1.52 — 0.68 (m, 41H), 0.62 (s,

3H). ESI-HRMS: m/z calculated for Cg;H;gsNsO16 [M + H]+: 1233.79615, Found: 1233.79536.

BES W
VI-12 (m =5,n=6,X=0C00, Y= o ):

'H NMR (500 MHz, CDCl;:MeOD = 1:1): 6 7.82 (s, 1H), 5.44-5.42 (m, 1H), 5.30 (s, 1H), 4.89 (s, 1H), 4.47 —3.82 (m, 9H),
3.72 - 3.00 (m, 26H), 2.27 (d, J = 8.4 Hz, 2H), 2.07 — 1.70 (m, 10H), 1.67 — 0.64 (m, 41H), 0.61 (s, 3H). ESI-HRMS: m/z

calculated for Ce4H 0oNgO15 [M + H]+: 1277.78598, Found: 1277.78613.

o) [0
S\QN/\)\N/
- H
o] ):

'H NMR (500 MHz, CDCl;:MeOD = 1:1): §5.49-5.47 (m, 1H), 5.23 (d, J = 4.8 Hz, 1H), 492 (d, J = 7.8 Hz, 1H), 435 —

VI-13(m=5,n=6,X=0,Y=

430 (m, 4H), 4.06 — 3.89 (m, 3H), 3.69 - 3.36 (m, 24H), 3.32 —3.18 (m, 4H), 3.06 — 2.85 (m, 3H), 2.52 (1, J = 7.0 Hz, 2H),
2.26 —2.09 (m, 4H), 1.99 — 1.59 (m, 10H), 1.55 — 0.69 (m, 41H), 0.64 (s, 3H). ESI-HRMS: m/z calculated for

CesHi1oN,017S [M +H]™: 1292.76789, Found: 1292.76882.

0 o]
SQN/\*N/
< H
o} ):

'H NMR (500 MHz, CDCl5:MeOD = 1:1): 65.58-5.56 (m, 1H), 5.36 (s, 1H), 4.89 (s, 1H), 4.49 — 3.97 (m, 10H), 3.83 — 3.09

VI-14 (m=5,n=6,X = 0COO, Y =

(m, 26H), 2.90 — 2.85 (m, 2H), 2.53 (t, J = 7.6 Hz, 2H), 2.28 — 2.20 (m, 4H), 2.08 — 1.75 (m, 10H), 1.69 — 0.69 (m, 41H),

16
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0.68 (s, 3H). ESI-HRMS: m/z calculated for CesHy10N70168 [M +H]™: 1336.75772, Found: 1336.75610.

o]
8 N Y57

VI-15(m=5,n=6,X=0,Y = i \5/\/03} ):

'H NMR (500 MHz, CDCl;:MeOD = 1:1): §5.57-5.55 (m, 1H), 5.28 (d, J = 4.6 Hz, 1H), 4.90 (d, J = 7.8 Hz, 1H), 439 —

431 (m, 4H), 4.06 — 3.89 (m, 4H), 3.68 — 3.42 (m, 22H), 3.34 (t, J = 6.6 Hz, 2H), 3.30 — 3.14 (m, 4H), 3.06 (ddd, J = 11.0,

7.8, 4.4 Hz, 1H), 2.92 — 2.85 (m, 2H), 2.55 (t, J = 7.0 Hz, 2H), 2.25 — 2.20 (m, 3H), 2.13 — 2.03 (m, 1H), 1.98 — 1.60 (m,

10H), 1.55 — 0.64 (m, 41H), 0.61 (s, 3H). ESI-HRMS: m/z calculated for CesHi1oN-,017S [M + HJ': 1292.76789, Found:

1292.76700.

o
My
VI-16 (m=5,n=6,X=0C00,Y = o d ):

'H NMR (500 MHz, CDCl5:MeOD = 1:1): §5.54-5.52 (m, 1H), 5.41 (s, 1H), 4.85 (s, 1H), 4.40 — 3.89 (m, 10H), 3.77 — 3.04
(m, 26H), 2.90 — 2.85 (m, 2H), 2.53 (t, J = 7.2 Hz, 2H), 2.28 — 2.20 (m, 4H), 2.00 — 1.71 (m, 10H), 1.67 — 0.69 (m, 41H),

0.61 (s, 3H). ESI-HRMS: m/z calculated forCesH;1pN-,O S [M + H]+:1336.75772, Found: 1336.75623.

17
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| FE R P

L —APTR BN SEEY), HLREE T, RAW rEaE:
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~
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NH
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NH,

/\EP:
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D/\i H b
-
o M Ny O /s‘[g” N /“Y\/”ﬁ °
e .
Y %G5 NN RN . . HE o .

2. PRIEAFIER | TRANPURBR S S, HAEEET, REkais&y Vi, VI2, VI3, V4,

B

VI-5, VI-6, VI-7, VI-8, VI9, VI-10. VI-11, VI-12, VI-13, VI-14, VI-15, B, VI-16;
WEYVI-1, VI2, VI3, VI4, VI-5, VI-6, VI-7, VI8, VI-9, VI-10, VI-11, VI-12, VI-13, VI-14,

VI-15 Fil VI-16 ¥ A I F£510@ =

Yo LX
H o Wn
o) N\M\ m
~
0
O.__COOH
HO™ ¢ |
HO
AcHN® Y
NH
HN:<
NH,

N=N

WA VI mE2, nH6, XHO, YR AN,

N=N

VI2 im 42, nH6, XHOC00, YH™NMN-,

N=N

VI3 Hm A5 nH6, XKO, Y i,

N=N
V4 M mH5 nH6, XIHOC00, YR AN,

NaN
e,

VIS #img 1L, n96, X N0, ¥ H A

N=N
VI-6 B m A 11, n 46, X J30C00, YR AN,
o =N
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N=N
VIS im 5 nH12, XHOC00, YR AN,

N=N
VIO fim 95, nh3, XHO, Yy b,

N=N

V10 fim 95, n k3, XA 0C00, Yk AN,

e

VI fim N5, ng6, X N0, YH W=

NP

V12 fim 45, n6, XH0OC00, YNy W

o] ¢
s N/\/kﬁ/

V-3 HIm A5 nH6, X N0, YR g

o) O
/S\QN/\)KN/
H

VI- 14 BIm A5, n X6, X NOCO0, YR o ;

y o
/NWN:E\S/

VI-I5FIm NS, n N6, X NO, YN o © : Oh,
/N N8
VI16 fm %5, n %6, X Jy0C00, Y K \éfvoﬁ .
3. BN B SRR &7 E, HBEE T, ey vV k&9 11 £ N & d #1745,

hd
] mgw
PR S

© b
e G OEH

e ;
ACHY I%H
HN:{ o
ikt &9V A NH, ; Hrm N 2-11 PRE B8, YoEE SH. Now & % L &K
o o
ﬁﬁf\ﬁﬁf
Fridb ey o» , Hn N 3-12 E— A%, X 3 0CO0 5 O,
£} bl
s
YziﬁQSH\Ngw‘(f’{ RN = ;

YAEE VI Y, A Ns B =07 B, iR NI d 1R LAV, LAY I AEAL A TR
B, BRI, R AEJE 4 Sephadex LH-20 S ZHTH 20 B 440 ;
fLikits, &y v, et I, &AM, — 8P 5RAF B RR S E AR 2

EIFTT (HHINEE915E)
19



WO 2021/179512 PCT/CN2020/105222

lmmol : Immol : 0.1-0.5mmol : 2-50mL; fki% lmmol : lmmol : 0.Immol : 20mL;
Y0EY VI Y, N SHEL © N, Friffe NgcpE d 48: B EY V. A& IS 357,

FIRR ISR, IEHMRYE 54 Sephadex LH-20 #tf EHTH 7 2 4l

HTR¥E Rk B oK . FEEEK.

4 RRIEAFVER 3 ATk i —FRBUR B B G ) 4 07 i, JURRAEAE T,

Jrid — S R B AN AR B VR A VA T S R A R B AR AR HOR 5:1-105s AR 101

5. AREEAFIER 3 FTid 1 —Fh B B A0 S0 & 77 ik, JURMEAE T

Frid b & vV G IV & ST ¢ il

PR &9 T e AL &9 T R4 1T 28 S N2 5564 a 45

i rmm:*:“‘}
ﬁ%'““i‘f v
¥ #
O _LotMe
o
/1/ AeHte” §
B
Boche
FRid b EH IV Ky bHoe » HAm o 2-11 THE B, Ys#EHE SAc, Ny, #7707,
2 2
FA‘N PN N
%, b
) 'zy, ~~~~~~~ \<v
[ VVVVV ,{)
([m%/ -\T it
FIR WA 1 Ry wo ,» R N CICO 2K Ts;
vV on

FTR & 1L no, Hrhn Oy 312 E-BAYL Y IEHIEH SAc, N3. & 07, H,

43 o

Ay

B B ¢ 57, UG W IV IE TS, WInEELK I, =R 1-6 /M, Uk 3 /N,
SRJE FH Dowex-30 (H+) 87 32 i s o 1 259490 pH (808 7, ThIEJE @k 4s, W45 MBRmiE T =&
Ffe 5 =M OB EERT, KB NN EHRST, K485 HIRIRZ Sephadex G-15 BRI /> B4l ;

Pk, Frid¥ErlkE mPRE. CfF. KA,

ftifedts, AR e &4 IV, WAL AWK 8P RS ZRZRAT Y 11 iR -G A
E A Tmmol & 1-100mL © 0.5-2M @ 1-100 mL;

PG TH R N Ts B, TR R B a BFE: (LEW I AMEEY 1L ¥ TAER IR H, 100-150°C
FAF NS LR RIS G AR A I RER BT 0 5

Frid e &4 1 ACE Y 1.1 4-— SO HAE EAY 1mol © 1-1.2mol © 10-200mL, f43E Imol © 1.2mol :

EIFTT (HHINEE915E)
20
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100mL;

PR IERAEE FUOLIE 1,4- — 8N IR B & IR S AR OLE 125°C;

ZWEM TR A CICO B, AridRMN &M a GFE: WEW I MLEY I ETES, SEMERN
WA AR BRI B, IRYEJSIE TR, FR58 5 DL HCL ISR A NaHCO, IS WkVR, AR % )5 it
RIRGE D 2T R ZATHE 70 B

% Sy il v A e R s R

FRid k&R 1. A2 1, kg, &6, HCl ¥9% . NaHCO; M H 2 A8 1mol & 1-2mol :
10-200mL : 100-500mL : 100-500mL : 100-500mL, 4% Imol : 1.2mol : 100mL : 100ml : 100 ml : 100 ml.

— PR BRI AR E TR, BREAE T, 2UEY II Y\=SAc B, FTRRMF(F a iE
LS. BTk R Id 7 F R A R AR AL

BTk RS @ H ) HCL VIR 0.5-2M,  fRik 1M, NaHCOs VAWK E N 0.5-2M, itk 1M.

TARIEALFE R 6 FTd i —FREUUBR AL S M & 77 1, HASIERE T, FTIE I R B R I i
FEH 1N,

8. BURIEIR 12 fE— TR BOR 8647, AU BORIZER 3-7 fE— BTk il 07 i &5 2
BT it RO B b S I ) A T U R 2 T I R

O. MIEHFIER 8 BriRipif, HAFEAET, FridZimiiiik . DR, Mam., Eim. &

el

EIFTT (HHINEE915E)
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