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(57) Abstract: The present invention relates to the technical field of chemistry and medicines. Disclosed are a trehalose derivative and
carbohydrate antigen conjugate, and a preparation method therefor and an application thereof. According to the present invention, the
conjugate is obtained by taking trehalose as an embedded adjuvant and coupling the trehalose with a tumor-associated carbohydrate
antigen (STn or Tn) abnormally expressed on the surface of a tumor cell. The conjugate has the advantages of being clear in structure,
simple and convenient in synthesis method, stable and controllable in product quality, and the like, and particularly, a vaccine can
overcome the defect of weak immunogenicity of the carbohydrate antigen and can induce generation of a high-affinity specific IgG
antibody, so that the anti-tumor effect of killing tumor cells in a targeted manner is achieved.
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B 1ABEW L, 2, 35 4 6l#&0ENE S/ R R IPUE G IS TR

B2 A%EM L, 2, 35 4 6l 0055/ B A 1B IS R R SRR
M MCE—=T7 B AMA AR T2k 40 75 PE VR 1]
BARSEHE T

45 A B S 0 A R Bt s — D M R AN A, BT SERE ) R T AR R AR
K, FHAER T MR AR KRB E R . IR L] - BT 3 A 0380 VA e R R U
BRI BT AR R, RS, ek UL, RT3 2 )
AR p S
SR 1 G EERATEY SREEZ AW 1. 2. 3. 4 5 L2-3 Kill#&

D LAY 5 AR

B EERE (10.00 g, 0.03 mol) AIXF IR —/K4L &4 (1.10 g, 5.84 mol) & T
TRERBRGS, ARSRT N REINEERE R4 (20 mL, 0.117 mol) , E iR
RN, RN24/NB G, LR OBEFRE, TR EANEW, 8, A aBREiT i,
Hyg, B4 &5 (11.90 g, 70%) . "HNMR (400 MHz, CD;OD) §7.41 —7.39 (d, J = 8.8
Hz, 4H), 6.88-6.68 (d, J = 8.8 Hz, 4H), 5.51 (s, 2H, PhCH), 5.11 (d, J =3.6 Hz, 2H, H-1&
H-1'), 4.19 (dt, J = 10.0, 4.8 Hz, 2H, H5& H5'), 4.12-4.06 (m, 2H, H3& H3'), 4.03-3.98(t, J
=9.6, 2H, H4& H4'), 3.77 (s, 6H), 3.72-3.67(t, J = 10.4 Hz, 2H), 3.61 (dd, J; =9.2 Hz, J, =
4.0 Hz, 2H), 3.45 (t, J = 9.6, 2H), 3.31-3.29 (m, 2H); HR-ESI-MS (m/2): calcd for
CasH3,013[M + H]7579.2072 found, 579.2067.

2) L&Y 6 HH| %
& o
AR
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&5 (2.98 g, 5.75 mmol)iA T N-N- ~HIEFE L+, £ESWRERT, A
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SMHN(60% in oil; 230 g, 57.5 mmol), KA FEEE] 0C, MKIKIMAIRIL (5.5 mL,
45.98 mmol). PYT FHEMALEE (425.01 mg, 1.15 mmol). LM 18 h, KM IRIEILE
0C, W/ RFEEEBATIRN AR, I8 CEERMRE, WA KPR 6, Uik
HHUZ, RGN, TERA O iE A 19 A 8 Ak 540 6 (14.90 g, 78.4%). 'HNMR
(400 MHz, CDCls) 87.34-7.24 (m, 24H), 6.92-6.90 (d, J = 8.8 Hz, 4H) 5.51 (s, 2H,
PhCH), 5.11(d, J=3.8 Hz, 2H, H-1& H-1"), 4.96 (d, J =10.8 Hz, 2H, PhCH,0), 4.85-4.81
(dd, J = 10.8 Hz, 4H), 4.72 (d, J = 10.8 Hz, 2H, PhCH,0), 4.27 (dt, J =10.0, 4.8 Hz, 2H,
H5& H5'), 4.14 (t, J = 9.4 Hz, 2H, H3& H3'), 4.12-4.10 (m, 2H, H4& H4'), 3.83 (S, 6H),
3.69-3.59 (m, 6H), HR-ESI-MS (m/z): calcd for CssHssO1i[M + H]+939.395 found,
939.3933.
3) WA T K

4 6(2.00 g, 2.11 mol)iA T WUE MG, AR TEINE . FEBIERA,
UKIB T, SRISWINERIR SR IR, N 28 S SIVR IR £ ph P o (i AR ok 2L £, HLR
SERNAE, RE, FBEFAREE, KRN 8 N, LR CERERIRE,
KL 3 IR, ANUERRIRAE, 5 A RBUARL . iRt 218 8 A il
RIBAELEY 7 (131 g, 68.2%) - 'HNMR (400 MHz, CDCls) 87.37-7.23 (m, 20H),
7.19-7.16 (d, J = 6.4 Hz , 4H), 6.83—6.80 (d, J = 6.4 Hz ,4H), 5.20 (d, J = 3.6 Hz, 2H), 5.00
(d, J =11.2 Hz, 2H), 4.80 (d, J = 11.2 Hz, 2H), 4.70-4.60 (q, J = 12.0 Hz, 4H), 4.40 (q, J
=12.0 Hz, 4H), 4.73-4.63 (m, 6H), 4.12-4.08 (dt, J, = 13.6 Hz, J, = 7.6 Hz, 2H), 3.89-3.87
(t, J =92 Hz, 2H), 3.77 (s, 6H), 3.67-3.65 (t, J = 9.2 Hz, 2H), 3.53 (dd, J = 9.6, 3.6 Hz, 2H),
3.51-3.43 (qd, J = 10.4, 4.0 Hz, 4H); HR-ESI-MS (m/z): calcd for CssHeyO13[M + COOH]
987.4172 found, 987.4177

4) WA 8 Ak
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PMBO
—®]
= BnO

BnO
PMBO o
e —®)
= BnO
BnO
0]

N-N'- - F 35 PR B e v Ak &4 7(1.01 g, 1.06 mmol ), IIANEALAN (60% in oil; 2.31
g, 57.5 mmol), KFEFERZE 0°C, HIKMAIRFLR(GS.S mL, 45.98 mmol). JYT R
1L 85(425.10 mg, 1.15 mmol). ZFIEIHFESN 4 h, SNREE AL A M EE, 7
/b8 RIS IRHAT ISLIIVR K, LR CBERRE R S, LR B 7K iR A, AL
EIRGE L, RO (it A 13 A BRI 54 8 (0.45 g, 42.3% ). 'H NMR (400
MHz, CDCl3) 87.40-7.27 (m, 20H), 7.21-7.18 (d, J = 8.4 Hz, 4H), 6.84-6.81 (d, J = 8.4 Hz,
4H), 5.15-5.14 (d, J = 3.6 Hz, 2H), 4.98-4.83 (q, J = 10.4 Hz, 4H), 4.64 (s, 4H), 4.48-4.45
(d, J = 11.6 Hz, 4H), 4.39-4.33 (m, 4H), 4.16-4.11 (m, 2H), 3.98-3.96 (t, J = 9.2 Hz, 2H),
3.79 (s, 6H), 3.53-3.48 (m, 6H), 3.40-3.37 (m, 4H), 2.41 (t, J = 2.4 Hz, 2H); HR-ESI-MS
(m/z): caled for CoHgeO13[M + Na]"1041.4396 found, 1041.4395.

S AW 9 KA L

HO

— o)
= BnOO
BnO

HO
%anﬁga
T oB
0]

TS PRI S 8 (50.20 mg, 0.0491 mmol) , ZZMENE N 5% TFA (0.15mL) ,
RBL2h, SRR, MRTRRER AN, A VAR IR AR, AR ST Bk
{4555 B TS IRk &40 9(33.20 mg, 85.7% ). 'H NMR (400 MHz, CDCl3) § 7.39-7.28
(m, 20H), 5.12-5.11 (d, J = 3.6 Hz, 2H), 5.01-4.98 (d, J = 10.8 Hz, 2H), 4.86-4.83 (d, J =
10.8 Hz, 2H), 4.72-4.65 (m, 4H), 4.46—4.37 (m, 4H), 4.04—4.00 (m, 4H), 3.72-3.60 (m, 4H),
3.54-3.49 (m, 4H), 2.49-2.48 (t, J = 2.0 Hz, 2H); HR-ESI-MS (m/z): calcd for C4HsoO1; [M
+COOH] 823.3335 found, 823.3311.

6) WA 10 ()5 1k
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“ARBEL S 9 (21.03 mg) . HFIENIEREE (22.00 mg) , EDC/HCI (4 eq)
M DMAP (1eq) , i 53°C, [FIRM 12h, "SR, AR SIS R
M, WCERANUAE, EURIRAAFA AL, HE ST S A AR E R R & 10
(20.36 mg, 54%) - "H NMR (400 MHz in CDCl5) §7.40—7.27 (20H, m), 5.15-5.14 (2H, d,
J =3.2Hz), 5.00-4.98 (2H, d, J = 10.8 Hz), 4.86-4.84 (2H, d, J = 10.8 Hz), 4.72-4.66 (2H, q,
J=12.4 Hz), 4.46-4.42 (2H, dd, J = 12.4 Hz), 4.32-4.28 (2H, dd, J, = 15.2 Hz, J, = 2.4 Hz),
4.19 (2H, m), 4.14 (4H, m), 4.01 (2H, t, J = 9.2 Hz), 3.52 (2H, dd, J, = 9.6 Hz, J, = 3.2 Hz),
3.45 (2H, t, J = 9.2 Hz), 2.44 (2H, s), 2.19(4H, d, J = 6.8 Hz), 1.80 (2H, m), 1.24 (64H, m),
0.87 (12H, t, J = 6.4 Hz). ®C NMR (100 MHz in CDCl3) & 14.15, 22.71, 26.56, 26.51,
29.37, 29.64, 29.67, 29.95, 31.93, 33.71, 33.78, 34.86, 39.08, 60.14, 62.59, 68.89, 72.95,
74.62, 75.75, 77.25, 79.26, 79.70, 81.33, 94.02, 127.44, 127.58, 127.77, 127.92, 128.11,
128.48, 128.55, 137.78, 137.71, 138.45, 173.24. HR-ESI-MS (m/z): calcd for CggH 30015 [M
+Na]" 1417.9404 found, 1417.9404.
7 WAV %

TSP SRR EAL A9 (40.20 mg) , Behenic Acid (52.53 mg) , EDC/HCIFIDMAP,
MFAES3C, BHRRNI2 h, “SPERE, WABRIREMERYE, SUERAE T,
PR IRGEISH Y, 2T B A 4955 W vk i IR A 11 (46.80 mg, 63%) o« 'H
NMR (400 MHz in CDCls) 87.37—7.25 (20H, m), 5.15-5.14 (2H, d, J = 3.6 Hz), 5.00-4.98
(2H, d, J = 10.8 Hz), 4.86-4.84 (2H, d, J = 10.8 Hz), 4.69 (4H, m), 4.37-4.33 (2H, dd, J, =
15.6 Hz, J, = 2.4 Hz), 4.32-4.28 (2H, dd, J, = 15.6 Hz, J, = 2.4 Hz), 4.15-4.03 (6H, m), 3.96
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(2H, t, J = 9.2 Hz), 3.49-3.44 (2H, dd, J, = 10.0 Hz, J, = 3.6 Hz), 3.41-3.39 (4H,t, J = 9.2
Hz, 2H), 2.37 (2H, t, J = 2.4 Hz), 2.25 (2H, t, J = 7.6 Hz), 1.48 (4H, m), 1.20 (76H, m), 0.82
(6H, t, J = 6.8 Hz). ”C NMR (100 MHz in CDCls) & 14.17, 22.73, 24.88, 29.19, 29.30,
29.40, 29.52, 29.65, 29.70, 29.74, 31.96, 34.16, 60.11, 62.73, 68.90, 72.95, 74.63, 75.76,
77.27, 79.18, 79.72, 81.36, 94.04, 127.44, 127.59, 127.81, 127.95, 128.13, 128.51, 128.57,
137.78, 137.71, 138.41, 173.51. HR-ESI-MS (m/z): caled for CooH 34055, [M + Na]
1445.9710 found, 1445.9730.
8) &M 12 & Rk

PMBO
HO Q

BnO
BnO

PMBO
BnO
BnO
o)

SR RRIEEAL S T (27021 mg, 0.29 mmol ) AT 2,6- - FIEMEEE (0.15mL)
OC N MM T H = FRE=F PRIEEES (0.14 mL) , =& FHedEX S 30 min, 0
KK, “EERRAR, AVUHEERSE, A EER R, SRS Ak ey 12
(171.14 mg, 56.5 %) « '"H NMR (400 MHz, CDCls) & 7.56-7.09 (m, 26H), 6.84 —6.82 (d, J
= 6.0 Hz, 4H), 5.32-5.26 (d, J = 3.6 Hz, 2H), 5.10-5.01 (dd, J, = 28.4 Hz, J,= 11.6 Hz, 2H),
485 (d, J = 11.2 Hz, 1H), 4.76-4.75 (m, 2H), 4.63 (d, J = 12.0 Hz, 2H), 4.55-4.52 (d, J =
12.0 Hz, 1H), 4.45-4.32 (m, 4H), 3.92-3.81 (m, 2H), 3.80 (s, 6H), 3.67-3.58 (m, 4H),

3.51-3.43 (m, 4H); HR-ESI-MS (m/%): caled for Ce;H76013Si, [M + Na]™ 1079.4947 found,

1079.4951.
9 AW 13 5 Rk
PMBO
=z 0

BnO
BnO

PMBO
BnO
BnO
0]

N RS R A AL B0 12 (366.1 mg, leq) » FERARIRYTR, IIANELEN
(60% in oil; 6 eq) » OCFFAF TRIKMMANIRAL (6eq) ST HEIME (6eq) 3 =
BN 4h, KSEFERE 0C, ZEmnD &R KRR, SR, KixH

12
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VMR EANVA WL WA Sk bk, WARANUA, RS, RERAE 2 S 2Ry
k441 13(380.01 mg, 97%).'"H NMR (400 MHz, CDCl;) § 7.40-7.27 (m, 20H), 7.21-7.18
(m, 4H), 6.84 —6.81 (m, 4H), 5.26 (dd, J, = 22.4 Hz, J, = 2.8 Hz, 2H), 5.12 (d, J = 11.6 Hz,
1H), 4.87-4.84 (d, J = 11.6 Hz, 2H), 4.64 (s, 4H), 4.39-4.33 (m, 4H), 4.16-4.11 (m, 2H),
3.79 (m, 6H), 3.53-3.48 (m, 6H), 3.40-3.37 (m, 4H), 2.41 (m, 2H), 2.43 (s, 1H), 0.85 (s, 9H),
0.01 (dd, J = 3.2 Hz, 6H); HR-ESI-MS (m/z): calcd for CssH73013Si, [M+ Na]™ 1117.5104
found,1117.5107.
10) 5% 14 4%
HO
=0 Q

BnO
BnO

HO
BnO
BnO
0]

TSP BRI G I13 (50.20 mg, 0.049 mmol) , ZE1E R IN5% TFA (0.15mL) ,
M2 h, ARG, MRITRIREEATE M, WERA VA, DRSS, BT AR
CFEEMr B alifk, 1355 A T IR 5414 (33.10 mg,  87.5%) ; "H NMR (400 MHz,
CDCl;) § 7.32-7.12 (m, 20H), 5.13-5.08 (dd, J; = 21.6 Hz, J,= 2.8 Hz, 2H), 5.01-4.98 (d, J
=11.6 Hz, 1H), 5.01-4.98 (d, J = 11.6 Hz, 1H), 4.94-4.91 (d, J = 11.6 Hz, 1H), 4.82-4.80 (d,
J=11.6 Hz, 1H), 4.73-4.70 (d, J = 11.6 Hz, 1H), 4.66-4.59 (m, 2H), 4.56-4.50 (m, 2H),
438-4.30 (m, 2H), 4.03-4.01 (t, J = 9.2 Hz, 2H), 3.93-3.83 (m, 2H), 3.76-3.70 (m, 2H),
3.62-3.52 (m, 4H), 3.49-3.43 (m, SH), 2.47 (s, 1H), 0.87 (s, 9H), 0.01 (d, J = 24.0 Hz, 6H);
BC NMR (100 MHz, CDCl;) & 139.09, 138.53, 137.97, 137.86, 128.52, 128.48, 128.46,
128.17, 128.15, 127.79, 127.76, 127.63, 127.43, 127.08, 93.54, 81.16, 81.08, 80.32, 79.96,
79.85, 77.43, 77.32, 76.80, 75.52, 74.91, 74.54, 73.13, 72.93, 72.85, 71.13, 70.38, 61.38,
59.97, 26.08, 18.17, -3.66, -4.88. HR-ESI-MS (m/z): calcd for C49Hg,0118i, [M + COOH]
899.4043 found, 899.4034.

10) LAY 15 MG

13



10

15

20

WO 2022/016755 PCT/CN2020/130230

“HEFPRIEFAE Y4 (14001 mg) , AHIEREE (213.77 mg) , EDC/HCI
AIDMAP, MNIES3C, FRKR12 h, PR, WSS, Ik
LAV, WIRIRGEIFAA L, AR M 0 B AT 5 I 1 2 IR 515 (169.50 mg,
70.3%) ; '"HNMR (400 MHz, CDCl;) §7.37-7.18 (m, 20H), 5.22-5.18 (dd, J, = 16.8 Hz, J,
=3.2 Hz, 2H), 5.11-5.08 (d, J = 11.6 Hz, 1H), 5.00-4.97 (d, J = 11.6 Hz, 1H), 4.88-4.86 (d, J
=10.4 Hz 1H), 4.77-4.63 (m, 4H), 4.57-4.54 (d, J = 11.6 Hz, 1H), 4.44-4.27 (dq, J, = 15.2
Hz, J, = 2.0 Hz, 2H), 4.18-4.04 (m, 6H), 3.89 (dd, J, = 12.0 Hz, J, = 3.6 Hz, 1H), 3.79 (t, J
= 8.8 Hz, 1H), 3.65-3.63 (t, J = 9.6 Hz, 1H), 3.57-3.53 (td, J1 = 9.2 Hz, J, = 3.2 Hz, 2H),
3.46 (t,J =9.2 Hz, 1H), 2.44 (s, 1H), 2.18 (m, 4H), 1.78 (s, 2H), 1.26 (m, 64H), 0.89-0.85
(m, 21H), 0.01-0.00 (d, J = 2.4 Hz, 6H). *C NMR (100 MHz, CDCl5) & 14.15, 22.71, 26.56,
26.51, 29.37, 29.64, 29.67, 29.95, 31.93, 33.71, 33.78, 34.86, 39.08, 60.14, 62.59, 68.89,
72.95, 74.62, 75.75, 77.25, 79.26, 79.70, 81.33, 94.02, 127.44, 127.58, 127.77, 127.92,
128.11, 128.48, 128.55, 137.78, 137.71, 138.45, 173.24. HR-ESI-MS (m/z): calcd for
CoH14,015Si [M + Na] ™ 1494.0112 found, 1494.0111.

11) L EYe &k

b0
TBso&%
BnO
BnO
@]

S P B4R 414 (250.00 mg) > Behenic Acid (398.80 mg) , EDC/HCI (223.47
mg) ADMAP (3575 mg) , JIIZES3C, MEIHSMI2 h, “HEGEHRE, MR
SANER e, WAV, RGN, AR S AT E U s (ntn IR
4116 (334.51 mg, 76.2%) ; "H NMR (400 MHz, CDCl3) §7.36-7.21 (m, 20H), 5.22-5.18
(dd, J, = 16.8 Hz, J, = 3.2 Hz, 2H), 5.11-5.08 (d, J = 11.6 Hz, 1H), 5.00-4.97 (d, J = 11.6 Hz,
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1H), 4.88-4.86 (d, J = 10.4 Hz 1H), 4.75-4.56 (m, 5H), 4.44-4.20 (m, 2H), 4.09 (m, 6H),
3.93-3.76 (m, 2H), 3.66-3.45 (m, 4H), 2.43 (d, J = 4 Hz, 1H), 2.2(m, 4H), 1.62 (s, 2H),
1.25(m, 76H), 0.88-0.85 (m, 15H), 0.01-0.00 (s, 6H). *C NMR (100 MHz, CDCl;) & -5.02,
-3.62, 1.03, 14.14, 18.13, 22.71, 24.79, 24.87, 26.01, 29.18, 29.29, 2938, 29.50, 29.65,
29.72, 31.94, 34.11, 34.15, 60.06, 62.79, 68.82, 70.57, 70.60, 72.74, 73.09, 74.59, 74.80,
75.58, 79.73, 79.89, 80.89, 81.10, 93.38, 127.03, 127.32, 127.58, 127.81, 127.82, 127.87,
128.11, 128.20, 128.47, 128.57, 137.61, 137.75, 138.37, 138.99, 173.47. HR-ESI-MS (m/z)
calcd for CogHi33013Na, (M+Na)' 1522.0036, found 1522.0020.

12) LA PNTE51814 1L

o
HO&%
BnO

BnO

LWW2-41 ©
CIEBRALE Y16 (220.01 mg) , O°C NN =FALI A/ (4oul) , M

BB AR s, SON2/N i, A VONTR IR AN VA R b R AT SOz, — G R e v R B
AH, WAV, Wkik4E, Pl 2o maith, 155 0k 5 iR Ak
1 &4118 (140.00 mg, 68.9%) . 'H NMR (400 MHz, CDCl;) §7.36-7.21 (m, 20H),
5.17-5.13 (d, J = 3.2 Hz, 2H), 5.01-4.83 (dq, J; = 10.8 Hz, J, =6.0 Hz, 4H), 4.73-4.66 (m,
4H), 4.44-4.40 (dd, J, = 15.2 Hz, J, =2.4 Hz, 1H), 4.34-4.28 (m, 2H), 4.23-4.11 (m, 4H),
4.04-4.00 (t, J = 9.6 Hz, 2H), 3.90-3.85 (m, 2H), 3.56-3.40 (m, 4H), 2.43 (t, J = 2.4 Hz, 1H),
2.29-2.24 (m, 4H), 1.56 (m, 4H), 1.25(m, 76H), 0.88-0.85 (t, J = 2.4 Hz, 6H). HR-ESI-MS
(m/z) caled for Cg7H 3,013 (M + Na) 71407.9578, found 1407.9567.

CoH1g0

5] 7 1245 3t B AL A 9017 (41.76 mg, 60.4%) . "H NMR (400 MHz, CDCl;)
87.36—7.30 (m, 20H), 5.18 (d, J = 3.2 Hz, 2H), 5.01-4.83 (dq, J, = 10.8 Hz, J, =6.0 Hz, 4H),

15
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475-4.56 (m, 4H), 4.45-441 (dd, J, = 152 Hz, J, =2.4 Hz, 1H), 4.32-4.28 (m, 2H),
4.23-4.11 (m, 4H), 4.04-3.99 (t, J = 9.6 Hz, 2H), 3.89-3.85 (m, 2H), 3.54-3.40 (m, 4H), 2.45
(s, 1H), 2.21-2.18 (m, 4H), 1.80 (m, 2H), 1.25 (s, 64H), 0.88-0.85 (t, J = 6.4 Hz, 12H), 1°C
NMR (100 MHz, CDCl5) §14.15, 22.71, 26.52, 26.57, 29.38, 29.65, 29.67, 29.94, 31.93,
33.71, 33.75, 33.77, 33.79, 34.88, 34.94, 39.04, 39.10, 60.14, 62.55, 68.93, 69.92, 70.16,
72.87, 73.05, 74.66, 75.53, 75.76, 78.91, 79.40, 79.68, 80.61, 81.40, 94.04, 94.37, 127.45,
127.80, 127.83, 127.93, 128.05, 128.10, 128.50, 128.55, 137.73, 137.75, 138.39, 138.66,

173.27, 174.23. HR-ESI-MS (m/z) caled for CssHips013Na, (M + Na) 71379.9247, found
1379.9206.

13) LA E Rk

CgH1gO

CgHqg N
ﬁno‘ﬁ
OH
HO\Z/?\

HO
C9H19 N
j/\BnO
HO

O
HO%AC
HO

DU 5 R (12 1) VAL 5 9710(40.00 mg, 0.028 mmol). Tn (20.00 mg, 0.068
mmol) . ML (106.41 mg, 0.56 mmol) , FIANN--FHIELFE (0uL) , =
T TR SR 24/ s TE e I RN VEYD, SRR AR TR R VR AR A
A EAL IS LS YI19 (24.35 mg, 43%). 'H NMR (400 MHz, CD;0D /CDCl5) §7.83 (s,

2H), 7.21-7.16 (m, 20H), 5.11 (s, 2H), 4.86 (m, 4H), 4.62 (m, 20H), 4.03 (m, 14H), 3.70 (s,
4H), 3.49 (m, 13H), 2.1 (s, 4H), 1.83 (s, 6H), 1.68 (s, 64H), 0.78(m, 12H); HR-ESI-MS
(m/z): caled for C1osHi6NgO,s, [M + H]™ 1976.2037 found,1976.2007

14) WAYI200)5 Bk
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s COOH CoHio O

N

AcHN Q7 0 BN
CoH1g Nj/\ o)

S COOH CoHio O
N
AcHN £/ O Cdﬂg’i\\’/u\o o
HO' 1o N 0
@) N || BnO 71
N n
o o

AcHN
VUSRI SRR (1. 1) B4 10 (40.01 mg, 0.028 mmol). STn (20 mg,

0.068 mmol) « ffL V4] (106.41 mg, 0.56 mmol) , JIA NN- " RHFEZ G (90 ul) ,
AR IR SN 24 /NIE s TR I DR ANEYD, DEVRR S 28 TR R VA AR R
5 HEABEALE RS 20 (38 mg, 51.9%). 'H NMR (400 MHz, CD;OD/CDCl5) §7.63 (s,
1H), 7.38-7.24 (m, 20H), 5.19 (s, 2H), 5.00-4.96 (d, J = 12.8 Hz, 4H), 4.86-4.82 (d, J = 8.0
Hz, 2H), 4.76-4.69 (m, 8H), 3.56 (m, SH), 4.51 (s, 4H), 4.13 (m, 4H), 3.97-3.89 (m, 5H),
3.90-3.63 (m, 24H), 3.58-3.47 (m, 10H), 2.75-2.69 (dd, J, = 13.2 Hz, J, = 3.6 Hz, 4H),
2.24-2.21 (d, J = 6.8 Hz, 5H), 2.03-20.1 (d, J = 9.2 Hz, 12H), 1.84 (m, 4H), 1.26 (s, 64H),
10 088 (t, J = 6.4 Hz, 12H) ; HR-ESI-MS (m/z): calcd for Ci30Ha00N10O41, [M + 2H]?
1279.7009 found, 1279.7037.
15) WAYILH) 5 R

HO  OH
COOH
HO )
ﬁn
OH
AcHN O~
H

15 VUSRI SRR (1: 1) FALAY 11 (30.01 mg, 0.021 mmol). STn (29.01 mg,
0.050 mmol) . LA (79.80 mg, 0.42mmol) , JIA NN- " RHIEZfE (90 ul)

im MR 24 /NI s TR R PR ANEY), SRS AR IR ER LA AL TR
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A BB 35 21 (2231 mg, 43%). 'H NMR (400 MHz, CD;0OD/CDCl;)
87.74-7.67 (d, J = 26.4 Hz, 1H), 7.36-7.07 (m, 20H), 5.19 (d, J = 5.2 Hz, 2H), 5.07-4.93 (d,
1H), 4.90-4.82 (d, J = 5.2 Hz, 1H), 4.76-4.63 (m, 4H), 4.60-4.54 (m, 2H), 4.41-4.09 (m,
20H), 3.92-3.65 (m, 14H), 3.58-3.48 (m, 8H), 3.26-3.25 (d, J = 4.8 Hz, 2H), 2.56-2.52 (m,
2H), 2.34-2.27 (m, 4H), 2.08-1.98 (m, 12H), 1.80-1.62 (m, 2H), 1.60-1.50 (m, 4H), 1.26 (s,
76H), 0.88 (m, 6H). HR-ESI-MS (m/z): calcd for C13Hy04N1041. [M + 2H]™ 1293.7165
found, 1293.7167
16) HAYI220) 5 Bk

HQ  ,oH
0ot COOH CgH1o0
AcHN_ L7 O o
HO

CoH
HO TN 0 0
0] N\ I BnO B
OH n
AcHN O~ N
CgoH190O

CQH']Q/l\)'_Jl\OO O
BnO
BnO
O

PUSmE 5 R (1. 1) &4 17 (35.01 mg, 0.026 mmol). STn (20 mg,
0.068 mmol) « ffL V4] (106.41 mg, 0.56 mmol) , JIA NN- " RHFEZ G (90 ul) ,
BT BN 24 /NEF s BEEE I IEESEYD, DRI 2SR R A R RERR
B aitb 58049 22 (145 mg, 31.1%). 'H NMR (400 MHz, CD;0OD/CDCl;)
87.77-7.71 (s, 1H), 7.40-7.24(m, 20H), 5.21-5.20 (dd, J, = 6.8Hz, J, = 3.2 Hz, 2H),
5.01-4.87 (m, 5H), 4.78-4.75 (d, J = 11.6 Hz, 2H), 4.71-4.47 (m, 8H), 4.23-4.16 (m, 5H),
4.16-4.01 (m, 7H), 4.13 (m, 4H), 3.97-3.44 (m, 21H), 2.75-2.71 (m, 1H), 2.24-2.20 (m, 4H),
2.05 (s, 6H), 1.84-1.77 (m, 4H), 1.62 (m, 1H), 1.46 (m, 4H), 1.26 (s, 64H), 0.88 (t, J = 5.6
Hz, 12H), HR-ESI-MS (m/): caled for CioeHis:NsOpr, [M + H]™ 1939.1608 found,
1939.1629

17) A3 5 Rk
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HQ  OoH
COOH
HO: ! O
AcHN 20-0
&% DA 2
nO

AcHN O\/\N BnO

\M’go\o

HO
BnO
BnO
PUSkmE 5 R (1. 1) &4 18 (36.01 mg, 0.026 mmol). STn (20 mg,
0.068 mmol) « ffL V4] (106.41 mg, 0.56 mmol) , JIA NN- " RHFEZ G (90 ul) ,
FE T PR 24 /NI TS SRR IEYD, DEMBORER 28 TR IR 2 A IR ARG
5 FEA B4 SRS 23 (22.80 mg, 44.5%). 'H NMR (400 MHz, CD;0D/CDCl;) §7.65
(s, 1H), 7.38-7.28(m, 20H), 5.22-5.20 (d, J = 7.6 Hz, 2H), 5.01-4.90 (m, SH), 4.78-4.71 (m,
6H), 4.51-4.48 (m, 3H), 4.27-3.99 (m, 11H), 3.60-3.43 (m, 7H), 2.74-2.70 (m, 1H), 2.27 (s,
4H), 2.04-2.00 (d, J = 12.0 Hz, 6H), 1.80-1.75 (m, 1H), 1.57 s, SH), 1.26 (s, 64H), 0.88 (t, J
= 5.6 Hz, 12H); HR-ESI-MS (m/z): caled for CyosH167N50,7. [M + H]™ 1967.1921 found,
10 1967.1908

18) L&Y L2-3 4k
CgH190

CgH19
j/\HoﬁQ
HO\Z/?\
NHAc 09H1go

HO
CgH19 N
J/\HO
HO Tn

ARG PEEK (3:3: 1, 10.0 mL) EENAY) 19 (10.05 mg) , IR (15.64

mg) , BAES, HHEHEE 40 NN, wEEEEELEAREY, BEBORIE AR A

15 F, 23 A AE AL 5 L2-3 (4.81 mg, 56.7%) . '"HNMR (400 MHz , CD;0D/CDCl5)
88.01 (s, 2H), 4.92-4.90 (m, 2H), 4.88 (s, 2H), 4.78-4.50 (m, 14H), 4.21 (m, 2H), 4.23-4.17

(m, 4H), 4.01-3.92 (m, 4H), 3.86-3.82 (t, J = 9.2 Hz, 2H), 3.72-3.68 (m, 4H), 3.64-3.48 (m,

19
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7H), 3.41-3.38 (dd, J; = 9.2 Hz, J, = 2.8 Hz, 2H), 3.39-3.23 (t, J = 9.6 Hz, 4H), 2.97-2.92 (q,
J =17.6 Hz, 1H), 2.61 (s, 1H), 2.20-2.18 (d, J = 6.8 Hz, 3H), 1.88 (s, 6H), 1.75 (s, 2H),
1.19(s, 64H), 0.88 (t, J = 5.6 Hz, 12H). HR-ESI-MS (m/z): calced for CgoH14:N5O,s [M + HJ*
1616.0159 found, 1616.0162.

5 19) bEW 1 1A 1

MOOH CoH1g O
AcHN 09H19/'\)Lo
o

AcHN O
ARG PEEK (3:3: 1, 10.0 mL) B A 20 (10.05 mg) , IR (15.64
mg) , WNEAS, FEBEE 40 AN/NIF, RIS EAEY, IR AR 2T

F, BEAGAEELSY 1 (4.72mg, 53.8%) . 'HNMR (400 MHz, CD;0D/CDCl;s) &
10 8.0 (s, 2H), 4.96(s, 2H), 4.90-4.87 (m, 3H), 4.6-4.53 (m, 5H), 4.22-4.11 (m, 7H), 3.98-3.86
(m, 6H), 3.80-3.69 (m, 10H), 3.65-3.47 (m, 10H), 3.43-3.31 (m, 8H), 2.94-2.91 (dd, J, =
11.2 Hz, J, = 4.8 Hz, 2H), 2.60 (m, 2H), 2.21-2.19 (d, J = 6.4 Hz, 4H), 1.93-1.75 (m, 12H),
1.69-1.62 (m, 2H), 1.55-1.48 (m, 2H), 1.21 (s, 64H), 0.88 (t, J = 6.0 Hz, 12H). HR-ESI-MS
(m/z): caled for C1oH176N10041 [M + Na]™ 2220.1887 found, 2220.1807.
15 200 WA 2 A K

HQ  oH
COOH
HO)
ACHN~

OH
o AcHN O\/_N

H
COOH
HO:
ACHN.
Qﬁ ”f
OH

N
AcHN O~"
TR L/REEK (32 3: 1, 10.0 mL) B LAY 21 (10.05 mg) , SIAGERK (15.64
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mg) , WNE, HEBEE 40 AN, SRR EANEY, SRR E R R 2T
), 938 A LAY 2 (6.10 mg, 54%)  'H NMR (400 MHz, CD;0D/CDCI3) § 8.09
(s, 2H), 5.1 (s, 2H), 4.97-4.96 (d, J = 1.2 Hz, 2H), 4.85-4.74 (m, 5H), 4.43-4.13 (m, 10H),
4.10-3.96 (m, 9H), 3.91-3.68 (m, 25H), 3.62-3.41 (m, 11H), 3.05-3.00 (dd, J, = 14.4 Hz, J,
= 7.2 Hz, 2H), 2.75-2.70 (m, 2H), 2.41-2.37 (t, J = 7.2 Hz, 4H), 2.05 (s, 12H), 1.81 (m, 2H),
1.66-1.62 (m, 4H), 1.27 (s, 76H), 0.88 (t, J = 6.0 Hz, 6H). HR-ESI-MS (m/z): caled for
C104H180N10041, [M + 2H] ™ 1113.6226 found, 1113.6251.
2D WA 3 HE R

TR L/ REEK (32 3: 1, 10.0 mL) B LAY 22 (10.05 mg) , SIAFERK (15.64
mg) , BAES, HHEHEE 40 NN, wEEEEELEAREY, BEBORIE AR A
1, 123 A A E 51k 44 3(6.01 mg, 74.1%) « 'H NMR (400 MHz, CD;0D/CDCl3) & 8.12
(s, 1H), 5.1 (s, 2H), 5.00-4.96 (m, 2H), 4.66-4.61 (m, 4H), 4.36-4.30 (m, 2H), 4.29-4.16 (m,
4H), 4.09-3.97 (m, 5H), 3.9-3.42 (m, 22H), 3.23-3.1 (m, 2H), 3.05-3.00 (dd, J, = 14.8 Hz, J,
= 7.2 Hz, 2H), 2.78-2.67 (m, 4H), 2.32-2.28 (m, 4H), 2.3 (m, 4H), 2.05 (s, 6H), 1.85 (s, 2H),
1.66-1.62 (m, 1H), 1.28 (s, 64H), 0.88 (t, J = 5.6 Hz, 6H). HR-ESI-MS (m/z): calcd for
C7sH130N50,7, [M + H]™ 1578.9730 found, 1578.9726

22) WA 4 15 R
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HQ  oH

COOH
HOIII
AcHN
20 O
0
HO

AcHN O\J/\N HO

\M’go\o

HO
HO
HO
LWW2-54

ARG PEEK (3:3: 1, 10.0 mL) BN A 23 (10.05 mg) , IR (15.64
mg) , BANER, FEMSE 40 PN/, BRI FEAREY, JEBEE RS LS
1, 53 A EEL A 4 (5.9 mg, 66.5%) . 'HNMR (400 MHz, CD;0D/CDCl3) & 8.12
(s, 1H), 5.11-5.10 (d, J = 5.4 Hz, 2H), 5.00-4.95(m, 2H), 4.38-4.21 (m, 5H), 4.01-4.67 (m,
16H), 3.63-3.45 (m, 6H), 3.1-3.0 (m, 2H), 2.72-2.70 (d, J = 21.6 Hz, 1H), 2.41-2.38 (td, J, =
17.2 Hz, J, = 7.6 Hz, 4H), 2.07 (s, 6H), 1.81-1.78 (m, 1H), 1.66-1.62 (m, 4H), 1.26 (s, 76H),
0.89 (t, J = 5.6 Hz, 6H). HR-ESI-MS (m/z): calcd for CgoH143N5027, [M + H]" 1607.0043
found, 1607.0044.

SLHEf) 2: ELISA S&EaHr

(D Hhl#Fte a1 2 4 2R EE ST 1, 2, 354, HEEEHD
AR EL R AR AR (DSPC) « JR[EEE= 1:6.5:5 ¥ fi# T DCM-MeOH(1:1, v/v, 2
mL)EAWT, BeHEm, [EEE bR — R MR RUE. A 2.0 mL # ZIEIREE 2
BRliEE (HEPES) 22K (20 Mm, pH=7.5) , #/ 10~20 min 25 FE 1, 2, 3 5
4.

(2) /NI SI%: B 6-8 JEES ) CSTBL/6 /N, VU4, 4l 6 H.o Bt/
B VRS T AT RS, R — IR e M =R R B K TT & o eSS
1, 14,21, 28 RSP (1D HfilgMERiE L 2, 354, FREHRESE 0.1 mL,
FE55 0,27, 35,49 R, FH/NREUL 01 mL~02mL, 4CHERANNE, B,
5000 ¥ /4yt oS BIRIETRILIE . AL, FEXMERA  Cyfzriimig) H3
(VI 58— R AL 43 B R T LS, 00 8 T 3 FH B 2 58 35 R I3 B tH LY

(3) ELISA %)% #1: F 0.1 M kR ER 22 pPil (pH 9.6) » 1% Tn-HSA BY STn-HSA
FCE A 2.0 pg / mL 53, PAREFL 100 pL SN 96 FLIR, N 4CFEIIR;: H—
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RIEN 37 CH =M & —/ ks H PBST (PBS+0.05%M:i5-20) ¥tk 3 W%, FFLINA
300 pL ¥ ¥etRJE, NN blocking buffer (PBST/1% BSA); HEFLMIA 250 pL; i
&/, H PBST BEAR 3 K. FEMILTERRE, H PBS 2RO EERBIEM 1: 300
MBS 1: 656100 fif; WM REIE I IILTE LAARFL 100 uL A 96 fLARH, JRELE 37C
R FRAEIE B PN/, BER =R A IZERRLIN 100 pL (¥ HRP - CEARS SUL )
FRICH) Kappa, IgG, IgM, =i H — /M Bk 3 7. A TMB (3, 3',5 ,5"-J4 H
SRR VW, LN 100 uL, FEESEE M 20 min. I 0.5 M HySO4 57K,
AL 100 uLo 7E 450 -570 nm A AAL,  FEEAR ORI o

4) HROGE (OD) AN THILEMBEAER, JFRA R A a5 . A%
f7r Rk OD (A3 0.2 I RIMREREAE, I HARYE A BEAE RO BB S A
WK 6 fiR.

MEL T AIE M, RRHSEIEG 1 &R ERITED SEENEEM 1, 2, 3
5 4, FERIFMERIREOUT, BR85S A s R duE, RN R oG bk
TR IgM 1 2~3 £ %, RUISLOMMBIERHIMESUR B i 6815 S T 40 T B4R S %
Horpd STo R M AWIE T 15 2 51K 1gG Puifm [ Ams & T B s 44
Y354, SUHRENZSEBEER, RUKBE, M0k REER:
BEREATAE VIR IR BE v B AT S CH(CoHuo), IR AR 1 5 3% S 4 itk o
W% i T I 7 R B 9 MR BE(CHL)20CH, IR AR T 2 5 4, UL BT IR 0T 12
FERA S KRS A - 2.

SEHEG] 3. PUAN TR ELAMERRZ R FEE(CDC)

FH IR A b T 3 A K CT-26 4iiie OMNRESBEaiie , DAL 1x10t A4
AP T 96 fLIR, 7E 37°CHIFFIA, HIAT MBI 1640 HrFR A FR PR . BULEY)
1 2045 38 REUMLAT 6 RN RALTERES, R 7ul, 254 6 H/NBRE LS R it
R, HATIIER 1640 H 7R MR 50 f5, A/NRILERBER. (ka2 4. 3 4.
4 HUL LS AR IR RN R IR TE FATE &, 14, 24, 34, 4 ALK
AN CYSRREERTILTG ) 2B BN B R B MEXT B, R ot B2 DA SR it Ak
B, FANPATIH 6 NEAL, AU 100 ul FE S /N BULE AR, # 96 JLIRE
T 37°C#55% 2h. AT TG R 1640 $5FFEAR PR )G, AR ERARRALINA 100ul
FAMA MBI 5 ORBEE P B ZHL AR LN 100pl 1) LDH BEBOR L FE wton B2 3L

23



10

15

20

WO 2022/016755 PCT/CN2020/130230

IO 100l A EIMLER MEM Ki37%:, BT 37°CHi3% 1h.

TEF 96 FLHREEFLIIA 100 pl 1) PBS VAV, /NOIRET 40ul iR 96 FLAR 140 iy
EIERUMEIHT 96 AL, AL 60ul ) LDH KU, #EEHEE 30 min. FHEE
FRAXAE 490 nm ALK .

MAREER (%) = CRESALIRANOG R -RE o ARG / CROR B E PR
ST -FE SO BRZAROB D x100%

R 2 fon, ARSI 1 AR 1, 2, 35 4 NS A RNPUnG
BREN T CT-26 AR, MMRMEEEm T ALl (P<0.001) , UilHE
i 1s 24 35 4 il 3 AR R BU AR A 5 SRR A i g

B TR = U I A2, B b S ) 10T A I AR T B AR 3R T3 5 i = x5 ] 4
P RIRR G, R T AU B BN GOk, A B U] R S8 A itk E ] A
R EARE WA E AR, X BT R T sEit A F Bl osss. Lt
AR RGP FE N 2 TV RAT AT B, 55 R) B B M SOt 55, 289 A 5 A2 A R AL
HMESRIRTVEE 2 o
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10 MNP~(CHCH0):- (OCHCHy),~ N~ -NHC(0)-(CH,CH;0),-CH,CH,-C(O)NH-

-NHC(O)-(CHzCHzO)a-CHzCHz/</\N\\ ~(OCH,CH,),-CH,CH,-C(O)NH-,
/N"ij\ (CH2),-C(O)NH-. -NHC(0)~(CH,),-C(O)NH-. -NHC(O)-(CHz)a/QN\ﬁ/NIN\j\ H
FERE—F, a0 2 20 HH TR — AL
Y FonlFEpERTAEY), A NP R R, s A EZGH . K S e
15 1k

O
RJLO

.0
HO

0 HO
Ri‘&% R
HO
HO
o
Hrb, RUAIR, & BT E S -CH-CH(OR?)-(CHy)-CH3,  -(CHy)uCH; BX

«(CH))nCHR?), R’ N-(CH,)y-CH; Bi-C(0)-(CH,) m -CH3, m 23k H 8-26 [(138 %]
2. WRIEBCRESR 1 Prik BT A SRR RS, HAHMEAT, Pk L ik

O

N=N N=N\ N=N‘
20 H-NA~(CH,CH0)- (OCH,CH),~ N~ -NHC(0)-(CH;CH,0),-CH,CH, — A~

N=N

NP~ (CH2),-C(OINH- NHC(O)(CHy)y— A~ APt [ 85—, a2 0 51 20
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