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POLYPEPTIDE COMPOUND AND USE THEREOF

TECHNICAL FIELD

The present disclosure relates to a polypeptide compound and the use thereof.

BACKGROUND ART

Tumor tissue contains a tumor microenvironment formed by tumor cells, stromal cells,
immune cells and other types of cells. Cancer associated fibroblasts (CAFs) are one of the main
cell types in the tumor microenvironment in solid tumors, usually showing the properties of
interstitial cells. CAFs can be derived from various types of cells, such as fibroblasts,
mesenchymal stem cells, smooth muscle cells, etc. (Kalluri, Nat Rev Cancer, 2016, 16: 582,
Gascard, et al., Genes Dev, 2016, 30: 1002). CAFs play an important role in the production,
progression, and metastasis of tumors, and thus is receiving increasing attention in anti-tumor
therapy.

Fibroblast activation protein a (FAP) is a type Il transmembrane serine protease composed
of 760 amino acids, which is highly expressed in tumor-associated fibroblasts. In addition, FAP is
also highly expressed in a variety of tumor cells, such as oral squamous carcinoma, esophageal
carcinoma, stomach cancer, mesothelioma, fibrosarcoma, etc. (Busek, et al., Front Biosci
(Landmark Ed), 2018, 23: 1933).

FAP, as a marker protein of tumor-associated fibroblasts, exists in stromal cells of tumors
and tumor-associated fibroblasts. In recent years, FAP has been considered as a marker protein of
tumor radioactive diagnosis and an important target protein of tumor radiotherapy. (Siveke, J Nucl
Med, 2018, 59: 1412). In 2018, Haberkorn's team reported a class of small-molecule quinoline
FAP inhibitors and developed them as FAP-targeted radioactive diagnostic drugs. However, such
compounds are enriched in tumor tissues for a short time, and have only entered clinical research
as diagnostic drugs at present. (Thomas Lindner, et al., J Nucl Med. 2018, 59(9): 1415-1422). In
2022, Frank Osterkamp's team reported a class of cyclic peptide FAP inhibitors as ligands for the
development of FAP-targeted radioactive diagnostic drugs or therapeutic drugs. In animal
experiments, such inhibitors demonstrated higher enrichment, longer retention time and better
efficacy in tumor tissues. However, the clinical data of phase 1 showed that the radiation dose of

such inhibitors to the tumor tissue of patients at a safe dose is still relatively low, showing a poor
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therapeutic effect. (Dirk Zboralski, et al., Eur J Nucl Med Mol Imaging. 2022, 49(11): 3651-3667;
Richard P Baum, et al., J Nucl Med. 2022 Mar, 63(3): 415-423).

In addition, FAP not only plays an important role in the production and development of
tumors, but also plays a vital role in rheumatoid arthritis, wound healing (Dienus, et al., Arch
Dermatol Res, 2010, 302: 725), fibrosis diseases (including liver fibrosis, pulmonary fibrosis, etc.)
and atherosclerosis. Therefore, the radioactive drugs of FAP can also be developed for the
treatment or diagnosis of rheumatoid arthritis, scar repair drugs (Dienus, et al., Arch Dermatol
Res, 2010, 302: 725), the treatment or diagnosis of various fibrotic diseases, and for imaging
diagnostic drugs for atherosclerosis as a radioactive tracer (Meletta, et al., Molecules, 2015, 20:
2081).

Although FAP-targeted radioactive drugs for the diagnosis and treatment of tumors have
entered clinical research, it is still of significant clinical value to develop radioactive therapeutic
drugs with better target selectivity, higher tissue specificity, and higher enrichment and longer

retention time in tumor tissues.

SUMMARY OF THE INVENTION

The technical problem to be solved by the present disclosure is that the existing compound
targeting FAP protein has a single structure. To this end, the present disclosure provides a
polypeptide compound and the use thereof. The compound of the present disclosure has a novel
structure and relatively good inhibitory activity against an FAP protein.

In a first aspect, the present disclosure provides a polypeptide compound, a
pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of a pharmaceutically
acceptable salt thereof, wherein the polypeptide compound is a compound represented by formula

I; wherein A1, Az, Az, As, As, As and A7 are sequentially connected via a peptide bond (-CO-NH-
);

A7 has a structure represented by formula a-7,

2
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R1
a-7
X
1
“&” denotes that the carbon atom herein is a chiral carbon, that is, a-7 is
S
H H
Wy My
R! R
a-7-1 and/or @72 . <*”end denotes attachment to B;

R!is -(CH2)mM;

mis1,2,3,4,5o0r6;

M is -COR!! or -NR!R!"3;

R'"! is -OH, -NR?R®, -OC.1zalkyl, -OCs.12cycloalkyl, -OCs-1oaryl, -O-5-10-membered
heteroaryl, a group formed by the loss of a H atom by an amino group on an amino acid, a group
formed by the loss of a H atom by an amino group on a peptide formed by 2 or more amino acids,
-OC1-1palkyl substituted with 1, 2 or 3 R, -OCj.12cycloalkyl substituted with 1, 2 or 3 Rf, -OCs.

joaryl substituted with 1, 2 or 3 R®!, or -O-5-10-membered heteroaryl substituted with 1, 2 or 3 R"
1.

R? and RP are independently H, Ci.jpalkyl, Cs.iacycloalkyl, Ce-ioaryl, 5-10-membered
heteroaryl, C.12alkyl substituted with 1, 2 or 3 R®!, Cs.1ocycloalkyl substituted with 1, 2 or 3 R™
2, Ce-10aryl substituted with 1, 2 or 3 R®3, or 5-10-membered heteroaryl substituted with 1, 2 or 3
R

R®>! R"2, R®3 and R** are independently deuterium, -OH, -NH», -COOH, -CONH>, -CN,
halogen, Ci.1zalkyl, Cs.izcycloalkyl, Ce-10aryl, 5-10-membered heteroaryl, Ce.10aryl substituted
with 1, 2 or 3 R, 5-10-membered heteroaryl substituted with 1, 2 or 3 R>!"2, Cs_jocycloalkyl
substituted with 1, 2 or 3 R*!3, or Cy.12alkyl substituted with 1, 2 or 3 R>14;

RO 11 RO-122 R1-3 and RP! are independently Ci.12alkyl, halogen, or Ci.12alkyl substituted
with 1, 2 or 3 halogen;

RS, Rf, R®! and R™ are independently halogen, -OH or -NH>;

DCF232042WO



10

15

20

R!2 and R!* are independently H, Ci.12alkyl, Cs.1ocycloalkyl, Ce.10aryl, 5-10-membered
heteroaryl, -COR®, a group formed by the loss of a -OH group by a carboxyl group on an amino
acid, a group formed by the loss of a -OH group by a carboxyl group on a peptide formed by 2 or
more amino acids, Ci-1zalkyl substituted with 1, 2 or 3 R, Cs.12cycloalkyl substituted with 1, 2 or
3 R™!, Cg.j0aryl substituted with 1, 2 or 3 R™2, or 5-10-membered heteroaryl substituted with 1, 2
or 3 RM3;

R# is independently Ci.i2alkyl, Cs-1ocycloalkyl, Cs-10aryl, 5-10-membered heteroaryl, Ci.-
12alkyl substituted with 1, 2 or 3 R&!, Cs.jacycloalkyl substituted with 1, 2 or 3 R&2, Ce.10aryl
substituted with 1, 2 or 3 R&3, or 5-10-membered heteroaryl substituted with 1, 2 or 3 R&%;

Re&!, R&2, R&3 and R&* are independently deuterium, -OH, -NHz, -COOH, -CN, halogen,
Ci-12alkyl, Cs.iocycloalkyl, Ce-r0aryl, or Ce.j0aryl substituted with 1, 2 or 3 R&!;

R&! is independently -OH, -NH,, -COOH, -CN, halogen, Ci.palkyl, or Ci.j2alkyl
substituted with 1, 2 or 3 halogen;

RP, R™! RP2 and R™ are independently deuterium, -COOH, -CN, halogen, -OH, or -NHa;

.
Sy,
BZ%BS

B is it ;

B1, B2 and B3 are independently N or C;

ais1,2or3;

R? is independently H, Ci.12alkyl or halogen;

“**> end denotes attachment to A7; “##” end denotes attachment to Aj;

A1 has a structure represented by formula a-1,
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QI\&KH‘R?'

s
#
“&” denotes that the carbon atom herein is a chiral carbon, that is, a-1 is
o} Q §
\QI\KH R3 VK'L“\ "R3
s s
#\3 #\/
a1 and/or a-1-2 .« ond denotes attachment to B;

wherein R? is -COC;.12alkyl, -COOC .12alkyl, -COC1.12alkyl substituted with 1, 2 or 3 R*
I -COOC;-12alkyl substituted with 1, 2 or 3 R*?2, a group formed by the loss of a -OH group by a
5  carboxyl group on an amino acid, or a group formed by the loss of a -OH group by a carboxyl
group on a peptide formed by 2 or more amino acids;
R3-! and R32 are independently deuterium, -NHa, -COOH, -CN, halogen, -OH, -NR¥*!-IR*-
12 or -OC1.12alkyl;
R3!"! and R¥!2 are independently H or Ci.12alkyl;
10 A has a structure represented by formula a-2 or a-2-2, the nitrogen end of which is attached

to A1, and the carbonyl end of which is attached to As;

A2
R4 R}\/("g-Z
5 B
/\”/kN/R /\[hN
O b O e
a-

a-2 2-2

3 3

R* and R® are independently H, Ci.12alkyl or Ci.12alkyl substituted with 1, 2 or 3 R*!;
R*! is independently deuterium, -OH, halogen, -NHa, or -COOH;
15 R”? is independently H, deuterium, -CHs, -OH, -NHa, or F; the number of R*?is 1, 2, 3 or
4;
A3 has a structure represented by formula a-3, the nitrogen end of which is attached to Ao,

and the carbonyl end of which is attached to As;
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N
O
R™? is H, deuterium, -CHs, -OH, -NH; or F;

A4 has a structure represented by formula a-4, the nitrogen end of which is attached to As,

5  and the carbonyl end of which is attached to As;

OH
{N)’L OH
o)
H )’1 o 7";
N N
a-4 Asis or

As has a structure represented by formula a-5, the nitrogen end of which is attached to Aa,

; optionally

and the carbonyl end of which is attached to Ag;

NH

R6
7}[ °
; optionally As is ;

10 wherein R is -(CH2)xCOR®"!, in which x is 1, 2 or 3, and R®! is -OH or -NHj;

0]

SN "”YN NY’
O
or

a-5

Ag has a structure represented by formula a-6, the nitrogen end of which is attached to As,

and the carbonyl end of which is attached to A7;

HN>LL' PN P

HN
R’ .
0 R7" R’
a-6 ; optionally Asg is o} or o
wherein R” is -CHxCs.-10aryl, -CH»-5-10-membered heteroaryl, -CH>Cs.1ocycloalkyl, -
15  CHaCg-10aryl substituted with 1, 2 or 3 R™"!, -CH,-5-10-membered heteroaryl substituted with 1, 2
or 3 R72, or -CH,Cs.12cycloalkyl substituted with 1, 2 or 3 R73;
R7!, R72? and R are independently deuterium, -OH, -NH,, halogen, -CN, Cj.jzalkyl, or

Ci-12alkyl substituted with 1, 2 or 3 halogen;
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in the 5-10-membered heteroaryl, the heteroatom in each 5-10-membered heteroaryl is
independently selected from one or more of N, O and S, and the number of the heteroatom is
independently 1, 2 or 3.

In one embodiment, in the polypeptide compound, the pharmaceutically acceptable salt
thereof, the solvate thereof, or the solvate of the pharmaceutically acceptable salt thereof, some

groups can be defined as follows, and others can be defined as described in any embodiment of

In one embodiment, m is 1 or 2.

In one embodiment, R'"! is -OH, -NR?R®, -OC|.12alkyl, -OCj3.12cycloalkyl, -OCs.-10aryl, a
group formed by the loss of a H atom by an amino group on an amino acid, or a group formed by
the loss of a H atom by an amino group on a peptide formed by 2 or more amino acids. As an
example, R!"! is -OH, -NR?R®, -OC|.1zalkyl (e.g., -OCi-7alkyl, -OC-6alkyl, -OCisalkyl), -OCs.
12cycloalkyl (e.g., -OCs.scycloalkyl, -OCs.scycloalkyl, -OCs.scycloalkyl), a group formed by the
loss of a H atom by an amino group on an amino acid, or a group formed by the loss of a H atom
by an amino group on a peptide formed by 2 or more amino acids.

In one embodiment, R* and R® are independently H, Ci.ipalkyl (e.g., Cialkyl), Cs.
12cycloalkyl (e.g., Cs.scycloalkyl), Ce-10aryl, 5-10-membered heteroaryl, or Ci.jzalkyl substituted
with 1, 2 or 3 R*!, Cg.j0aryl substituted with 1, 2 or 3 R>?,

In one embodiment, R*! and R? are independently deuterium, -OH, -NH», -COOH, -
CONH», -CN, halogen, Cs.iocycloalkyl (e.g., Cs.eycloalkyl), Ce.oaryl, 5-10-membered
heteroaryl, or Ce.10aryl substituted with 1, 2 or 3 R>!"!; for example, R>! is independently Cs.
1acycloalkyl, Ce-10aryl, 5-10-membered heteroaryl, or Ce.joaryl substituted with 1, 2 or 3 R>!-!,

In one embodiment, R*!"! is independently Ci.1»alkyl (e.g., Cisalkyl) substituted with 1, 2
or 3 halogen.

In one embodiment, R'? and R!** are independently H, Ci.i2alkyl (e.g., Ci7alkyl, Ci-
salkyl), -CORS®, a group formed by the loss of a -OH group by a carboxyl group on an amino acid,

7
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or a group formed by the loss of a -OH group by a carboxyl group on a peptide formed by 2 or
more amino acids.

In one embodiment, R® is independently Ci.jpalkyl (e.g., Cisalkyl, Cisalkyl), Cs.
12cycloalkyl (e.g., Cs.rcycloalkyl), Ce.iparyl, 5-10-membered heteroaryl, Ci-i2alkyl substituted
with 1,2 or 3 R&!, Cs.10aryl substituted with 1,2 or 3 R&3, or 5-10-membered heteroaryl substituted
with 1, 2 or 3 R&*; for example, R¢ is independently C.12alkyl, Cs.1ocycloalkyl, Ce.1oaryl, 5-10-
membered heteroaryl, Ci.12alkyl substituted with 1, 2 or 3 R&!, or Cs.10aryl substituted with 1, 2
or 3 R&3,

In one embodiment, R&!, R&> and R&* are independently -OH, -NHa, halogen, Ci-12alkyl
(e.g., Ci7alkyl, Ciealkyl, Cisalkyl, Cialkyl), Ce.10aryl, or Ces.10aryl substituted with 1, 2 or 3 R¥
I'l: for example, R&! and R&3 are independently halogen, Cg.10aryl, or Ce.10aryl substituted with 1,
2 or 3R&ML

In one embodiment, R&!! is independently Ci.izalkyl (Ci.salkyl, Ci.salkyl, Cisalkyl)
substituted with 1, 2 or 3 halogen.

In one embodiment, R? is -COC.1zalkyl (e.g., -CO(CHa)1-4CH3), -COC.12alkyl substituted
with 1, 2 or 3 R*!, a group formed by the loss of a -OH group by a carboxyl group on an amino
acid, or a group formed by the loss of a -OH group by a carboxyl group on a peptide formed by 2
or more amino acids.

In one embodiment, R*! is independently -NH> or -OC.12alkyl (e.g., -OC1.salkyl).

In one embodiment, R* and R are independently Ci.12alkyl (e.g., Cisalkyl, Ci.salkyl, Ci-
salkyl). In one embodiment, the nitrogen-containing heterocycle in the structure represented by
formula a-2-2 is a five-membered ring.

In one embodiment, x is 2 or 3.

In one embodiment, R” is -CH,Cg.10aryl, -CH>Cé.10heteroaryl, -CH>Cj3.12cycloalkyl (e.g., -
CH,Cs.rcycloalkyl, -CHCs-gcycloalkyl), -CH2Cs-10aryl substituted with 1, 2 or 3 R”!, or -CH,-5-
10-membered heteroaryl substituted with 1, 2 or 3 R”2; for example, R7 is -CH,Cg.10aryl, -CH,Cs.
1acycloalkyl, or -CH2Cs-10aryl substituted with 1, 2 or 3 R7"!,

In one embodiment, R”! and R”? are independently deuterium, -OH, -NHa, halogen, C-
salkyl, or Ci.2alkyl (e.g., Cisalkyl, Ci.salkyl, Cisalkyl) substituted with 1, 2 or 3 halogen, for
example, R7! is independently C;.12alkyl substituted with 1, 2 or 3 halogen.
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A
X R’ N R

In one embodiment, a-7 is a-7-1 ;

mis 1 or2;

R'"!is -OH, -NR?R?, -OC.12alkyl (e.g., -OCs.0alkyl, -OC3.salkyl), -OCs.12cycloalkyl (e.g.,
-OCs.rcycloalkyl, -OCs.scycloalkyl), a group formed by the loss of a H atom by an amino group
on an amino acid, or a group formed by the loss of a H atom by an amino group on a peptide
formed by 2 or more amino acids;

R* and R® are independently H, Ci.ipalkyl (e.g., Cisalkyl, Cisalkyl, Cisalkyl), Cs.
12cycloalkyl (e.g., Csacycloalkyl, Cs.scycloalkyl, Csscycloalkyl), Ceioaryl, or Ci.rzalkyl
substituted with 1, 2 or 3 R>!;

RY! is independently Cs.1ocycloalkyl (e.g., Cs-7cycloalkyl, Cscycloalkyl, Cs-scycloalkyl),
Ce.-10aryl, 5-10-membered heteroaryl, Ce-10aryl substituted with 1, 2 or 3 R>!"!;

R">!"! is independently Ci.1palkyl (e.g., Ci-calkyl, Cisalkyl, Cisalkyl) substituted with 1, 2
or 3 halogen,;

R'? and R' are independently H, Ci.12alkyl (e.g., Ci.salkyl, Ci4alkyl, Cisalkyl), -CORE,
a group formed by the loss of a -OH group by a carboxyl group on an amino acid, or a group
formed by the loss of a -OH group by a carboxyl group on a peptide formed by 2 or more amino
acids;

R® 1s independently Ci.izalkyl (e.g., Cisgalkyl, Cisalkyl, Ci4alkyl, Cisalkyl), Cs.
12cycloalkyl, Ce.10aryl, 5-10-membered heteroaryl, Ci.12alkyl substituted with 1, 2 or 3 R€"!, or Ce.
joaryl substituted with 1, 2 or 3 R&3;

R&! and R&3 are independently halogen, Ce.-10aryl, or Ce.10aryl substituted with 1, 2 or 3
Re

R& 1! is independently Ci-12alkyl (e.g., Cisalkyl, Ci-galkyl, Ci4alkyl, Ci3alkyl) substituted
with 1, 2 or 3 halogen;

R3 is -COCi.ipalkyl, -COCi.12alkyl (e.g., -COC;salkyl, -COC;i.6alkyl, -COCisalkyl)
substituted with 1, 2 or 3 R*!, a group formed by the loss of a -OH group by a carboxyl group on
an amino acid, or a group formed by the loss of a -OH group by a carboxyl group on a peptide
formed by 2 or more amino acids;

R3!is independently -NH> or -OC1.12alkyl (e.g., -COCisalkyl, -COC.alkyl);

R* and R’ are independently Cj.12alkyl;
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the nitrogen-containing heterocycle in formula a-2-2 is a five-membered ring, and R*? is
independently H, deuterium, -CHs, -OH, -NHb, or F; the number of R*%is 1, 2 or 3;

xis 1 or 2;

R7 is -CH2Cs-10aryl, -CH2Cs-12cycloalkyl (e.g., -CH2Cs.10cycloalkyl, -CH2Cjs.scycloalkyl, -
CH:Cs.7cycloalkyl, -CH,Cs.6cycloalkyl), or -CH2Ce.10aryl substituted with 1, 2 or 3 R7";

R’ is independently C.12alkyl (e.g., Cisalkyl, Ci-7alkyl, Cialkyl, C-salkyl) substituted
with 1, 2 or 3 halogen.

In any embodiment of the present application, in each substituent of A; - A7 and B, the C;.
12alkyl is each independently selected from Ci.izalkyl, Ci-11alkyl, Ci.joalkyl, Cioalkyl, Cisalkyl,
Ci7alkyl, Ciealkyl, Cisalkyl, Ciaalkyl, Ciaalkyl, or Cialkyl; the Cs.iacycloalkyl is each
independently selected from Cs.1acycloalkyl, Cs.1icycloalkyl, Cs-iocycloalkyl, Csocycloalkyl, Cs.
scycloalkyl, Cszeycloalkyl, Csscycloalkyl, Cs.scycloalkyl, or Cs.acycloalkyl; the Ce.roaryl is each
independently selected from Ce.iparyl, Ceoaryl, Cesaryl, or Cs.7aryl; and the 5-10-membered
heteroaryl is each independently selected from 5-10-membered heteroaryl, 5-9-membered
heteroaryl, 5-8-membered heteroaryl, 5-7-membered heteroaryl, or 5-6-membered heteroaryl.

In one embodiment, in R'!, the Ci.12alkyl in the -OC}.12alkyl is Ci-salkyl, for example n-
propyl, isopropyl, n-butyl, isobutyl, or tert-butyl; further for example tert-butyl.

In one embodiment, in R!"!, the Cs.1ocycloalkyl in the -OCs.12cycloalkyl is Cs.scycloalkyl,
for example cyclopentyl.

In one embodiment, in R'"!, the Ce.0aryl in the -OCé.10aryl is phenyl or naphthyl.

In one embodiment, in R'"!, the group formed by the loss of a H atom by an amino group

K E
on an amino acid is H%Rd ;

R is -(CH2)oCOOH or -(CH2),CONH2;

o and p are independently 0, 1, 2, 3 or 4; for example, o and p are independently 0 or 1;

RYis hydrogen, deuterium, Ci.12alkyl (e.g., Ci-salkyl, Ciaalkyl, Ci3alkyl), Cs-12cycloalkyl
(e.g., Cscycloalkyl, Csecycloalkyl, Cs.scycloalkyl), Ce.ioaryl, 5-10-membered heteroaryl, Ci.
12alkyl substituted with 1, 2 or 3 R%!, Cs.iacycloalkyl substituted with 1, 2 or 3 R%2, Ce.joaryl
substituted with 1, 2 or 3 R%3, or 5-10-membered heteroaryl substituted with 1, 2 or 3 R%*; for
example, R¢ is Cg.10aryl, further for example naphthyl;

R%! R42 RY3 and R** are independently Ci.12alkyl (e.g., Cisalkyl, Ci.4alkyl, Cisalkyl),
Cs.iocycloalkyl (e.g., Csseycloalkyl, Csscycloalkyl, Cs.scycloalkyl), or Ce-joaryl.
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In one embodiment, in R'"!, the peptide formed by 2 or more amino acids is a peptide
formed by 2 to 20 amino acids, for example, a peptide formed by 2 to 18,2 to 16, 2 to 14, 2 to 12,
2t010,2t08,2t06,2t05,2to4,2to3 amino acids.

In one embodiment, in R* and R®, the Ci.zalkyl or the Cipalkyl in the Ci.ppalkyl
substituted with 1, 2 or 3 R"! is independently Ci.salkyl, for example methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, t-butyl or n-pentyl; further for example methyl or n-pentyl.

In one embodiment, in R?* and R®, the C3.12cycloalkyl is independently Cs_scycloalkyl, for

example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or /ﬂ; further for example

cyclopentyl or /ﬂ .

In one embodiment, in R* and R®, the Ce.i0aryl is independently phenyl, biphenyl or
naphthyl; for example phenyl.

In one embodiment, in R? and R, the number of the heteroatom in the 5-10-membered
heteroaryl is 1 or 2; for example furyl, thienyl, imidazolyl, pyridyl, or quinolinyl.

In one embodiment, in R>!, the Cs.iocycloalkyl is independently Cs.gcycloalkyl, for
example cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl; further for example cyclopentyl.

In one embodiment, in R*!, the Cs.10aryl or the Ce.10aryl in the Cs-10aryl substituted with
1,2 or 3 R*!"! is independently phenyl or naphthyl; for example phenyl.

In one embodiment, in R>!, the 5-10-membered heteroaryl is independently 5-6 membered
heteroaryl.

In one embodiment, in R®!, the number of the heteroatom in the 5-10-membered heteroaryl
is 1 or 2.

In one embodiment, in R®!"!, the halogen or the halogen in the Ci-12alkyl substituted with
1, 2 or 3 halogen is independently F, CI, Br or I, for example F.

In one embodiment, in R*!"!, the C_jpalkyl in the Ci.ipalkyl substituted with 1, 2 or 3
halogen is independently Ciealkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, or n-pentyl; further for example methyl.

In one embodiment, in R!"> and R!-3, the Ci.12alkyl is independently C.alkyl, for example
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, or n-hexyl; further for
example methyl, isopropyl, n-pentyl or n-hexyl.

In one embodiment, in R'* and R', the Cs.1ocycloalkyl or the Cs-iocycloalkyl in the Cs.
iocycloalkyl substituted with 1, 2 or 3 RM! is independently Cs.ccycloalkyl, for example
cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.
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In one embodiment, in R'? and R!-3, the Ce.10aryl or the Ce.10aryl in the Ce-10aryl substituted
with 1, 2 or 3 R"? is independently phenyl or naphthyl.

In one embodiment, in R'? and R!-3, the number of the heteroatom in the 5-10-membered
heteroaryl or the 5-10-membered heteroaryl in the 5-10-membered heteroaryl substituted with 1,
20r3RMis 1 or2.

In one embodiment, in R'"> and R!*, the peptide formed by 2 or more amino acids is a
peptide formed by 2 to 20 amino acids, for example a peptide formed by 2 to 10 amino acids.

In one embodiment, in R, the Ci-12alkyl or the Ci-12alkyl in the Ci-1zalkyl substituted with
1, 2 or 3 R&! is independently Cjalkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, n-pentyl, or n-hexyl; further for example methyl, ethyl or n-pentyl.

In one embodiment, in R&, the Cs.12cycloalkyl is independently Cs.¢cycloalkyl, for example

In one embodiment, in R, the Cg.10aryl or the Ce.10aryl in the Ce.10aryl substituted with 1,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or ; for example cyclopentyl or

cyclohexyl.

2 or 3 R&? is independently phenyl or naphthyl; for example phenyl.

In one embodiment, in R&, the 5-10-membered heteroaryl or the 5-10-membered heteroaryl
in the 5-10-membered heteroaryl substituted with 1, 2 or 3 R&* is 5-6-membered heteroaryl.

In one embodiment, in R&!, R&? and R&*, the halogen is independently F, Cl, Br or I; for
example Cl.

In one embodiment, in R&!, R&? and R&*, the Ce.j0aryl or the Co-joaryl in the C.joaryl
substituted with 1, 2 or 3 R&!"! is independently phenyl or naphthyl; for example phenyl.

In one embodiment, in R&!"! the Cj.j2alkyl in the Ci.1palkyl substituted with 1, 2 or 3
halogen is independently Ciealkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, or n-pentyl; further for example methyl.

In one embodiment, in R&!"!, the halogen in the Ci.12alkyl substituted with 1, 2 or 3 halogen
is independently F, Cl, Br or I, for example F.

In one embodiment, in R?, the Ci-12alkyl is independently Cisalkyl, for example methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, or n-hexyl; further for example
methyl.

In one embodiment, in R?, the halogen is independently F, CI, Br or I; for example F.

In one embodiment, in R? the -COC;.j;alkyl or the Ci.palkyl in the -COC;.j2alkyl
substituted with 1, 2 or 3 R*! is independently Ci.ealkyl, for example methyl, ethyl, n-propyl,
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isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, or n-hexyl; further for example methyl, ethyl or
n-pentyl.

In one embodiment, in R?, the peptide formed by 2 or more amino acids is a peptide formed
by 2 to 20 amino acids, for example a peptide formed by 2 to 10 amino acids.

In one embodiment, in R*"!, the Ci.1zalkyl in the -OC;.12alkyl is independently Ci.ealkyl,
for example methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, or n-hexyl;
further for example methyl.

In one embodiment, in R* and R3, the Ci.1zalkyl is independently Cialkyl, for example
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, or n-hexyl; further for
example methyl.

In one embodiment, in R7, the C3.12cycloalkyl in the -CH2C3.12cycloalkyl is independently
Cs.scycloalkyl, for example cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl; for example
cyclohexyl.

In one embodiment, in R’, the -CHxCs-10aryl or the Co.10aryl in the Ce-10aryl substituted
with 1, 2 or 3 R”"! is independently phenyl or naphthyl.

In one embodiment, in R’, the 5-10-membered heteroaryl in the -CH»-5-10-membered
heteroaryl substituted with 1, 2 or 3 R”? is 5-6-membered heteroaryl.

In one embodiment, in R7, the number of the heteroatom in the 5-10-membered heteroaryl
in the -CH>-5-10-membered heteroaryl substituted with 1,2 or 3 R’ is 1 or 2.

In one embodiment, in R7!, the halogen in the C.12alkyl substituted with 1, 2 or 3 halogen
is independently F, Cl, Br or I, for example F.

In one embodiment, in R”"!, the Cy12alkyl in the Ci-12alkyl substituted with 1, 2 or 3 halogen
is independently Ci.salkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
butyl, or n-pentyl; further for example methyl.

B B3
In one embodiment, B is ~~
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In one embodiment, R' is -CH,COOH, -CH,CH>COOH, \O , NH ,

, 0 , -CH>,CONH_,
T
NH
1 SR SO
HN O HN HN
”/\/\/ HND \@ , © \Qs, FoC

p

& \{/ -CH,NH;, -CH,NHCOCH;, -CH>CH):NH,, -

(@)

CH>NH(CH»)4CH3, -CH>2NH(CH»)sCH3, FaC

HNj

i L T T T
Q0 e o, Ao 10

, Or

In one embodiment, R? is

W

o ; for example

W_\* /\HA /\QA{NHZ /\[(:\NHz
KNJ_L
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In one embodiment, a-2 a-2-2 is
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In one embodiment, , optionally OH ,
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; for example .

or
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In one embodiment,

HN>“ HN}\ HN% HN% HN
S 5T 6 AT, LT

In one embodiment, the polypeptide compound is selected from any of the following

; for example

compounds:

I

H N\d
N (o]
é%{ \QO [¢]
(o] NH
) NH
2
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and

In a second aspect, the present disclosure further provides a polypeptide compound, a
pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of a pharmaceutically
5  acceptable salt thereof, wherein the polypeptide compound is a compound represented by formula

[-B; wherein A1, Ao, Az, As, As, As and A7 are sequentially connected via a peptide bond (-CO-

NH-);
/AZ\
A3 Aq
/ \
BI
As /
\As y
I-B
R!is -(CH2)m'M;
10 m’is0,1,2,3,4,5, or 6;
. #it
By’
N
/\W \‘@‘%\'
BZ' / B3'
B’ is SN ;
a’is 1,2 or 3;
24
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B’ is CH, and B>’ and B3’ are independently N or C; R?’ is independently H, Ci.12alkyl or
halogen, and at least one R?’ is halogen;
or B1’, B2’ and B3’ are independently N or CH; R?’ is independently C.12alkyl or halogen;
and
5 other groups are defined as for the groups in the compound represented by formula 1.
In one embodiment, in B, the Ci-12alkyl is selected from Ciealkyl, Cisalkyl, Cisalkyl, Ci-
salkyl, or Ci-alkyl.

##
F
**A(NQ\{\
\ N
In one embodiment, B’ is or N—"

In one embodiment, R' is -COOH.
10 In one embodiment, the compound represented by formula I-B is selected from any of the

following compounds:
9 e
2R a S
O?ﬂ °© ° o o?wﬂ °© ° 0
NH o , NH
e L R ° N~ L N\( )
HN © S/\< \N

o

HN S p
T L W
é © ¢ oH é O & SoH

In a third aspect, the present disclosure further provides a polypeptide compound, a

pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of a pharmaceutically

15 acceptable salt thereof, wherein the polypeptide compound is a compound represented by formula

I-C; wherein A1, Az, Az, A4, As, As” and A7 are sequentially connected via a peptide bond (-CO-
NH-);

R!is -(CH2)mM;

25
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m’is0,1,2,3,4,5, or 6;

As’ has a structure represented by formula a-6’,

wherein R” is -CH2Cjs.12cycloalkyl (e.g., -CH2Cs-rcycloalkyl, -CH2C3.6cycloalkyl), C.
5  1oaryl substituted with 1, 2 or 3 R”!, or -CH2Cs.12cycloalkyl substituted with 1, 2 or 3 R72%;
R7! and R"? are independently Ci.12alkyl (e.g., Cisalkyl, Ciaalkyl, Cisalkyl, Cioalkyl),
or Ci.1zalkyl substituted with 1, 2 or 3 halogen; and
other groups are defined as for the groups in the compound represented by formula 1.

In one embodiment, R7 is -CH>C3.12cycloalkyl, or Ce.1oaryl substituted with 1, 2 or 3 R7,

F F ““1
FK@
10 for example -CHazcyclohexyl or .

In one embodiment, R! is -COOH.

In one embodiment, the compound represented by formula I-C is the following compound:

@* .
In a fourth aspect, the present disclosure further provides a polypeptide compound, a
15  pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of a pharmaceutically
acceptable salt thereof, wherein the polypeptide compound is represented by formula II,
D-L;
I
D is the compound represented by formula I of any one of preceding embodiments or a
20  group formed by the loss of a H atom or OH group at the position of B, R! or R* of the compound
represented by formula I of any one of preceding embodiments, a group formed by the loss of a H
atom or OH group at the position of B’, R! or R* of the compound of any one of preceding
embodiments, or a group formed by the loss of a H atom or OH group at the position of B, R! or
R3 of the compound represented by formula I-C of any one of the preceding embodiments; and
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L is a non-cleavable linker.

In one embodiment, L is: -A, -W, -W-A, -A-W, -W-A-W, or -A-W-A;

A is a group formed by the loss of a OH group by a carboxyl group on an amino acid, a
group formed by the loss of a H atom by an amino group on an amino acid, a group formed by the
loss of a -OH group by a carboxyl group on a peptide formed by more than 2 amino acids (for
example 2 to 15,2t0 12,2t0 10,2t0 8,2t06,2t0 5, 2 to 4, 2 to 3 amino acids), or a group formed
by the loss of a H atom by an amino group on a peptide formed by 2 or more amino acids,

W is -(Y)g-(CH2)-NHRY;

Y is independently selected from any one or a combination of the following groups: -
(CH2)p-X-, -(CH2)c-Ce-10arylene-(CHz2)d-, -(CH2)c-5-12-membered heterocycloalkyl-(CH2)4-, -
(CH2)c-Cs.12cycloalkylene-(CHz2)d-, and -(CH2)c-CO-(CHz)¢-; the heteroatom of the 5 to 12-
membered heterocycloalkyl is selected from one or more of N, O and S; the number of the
heteroatom is 1, 2 or 3;

Xis S, O or NH;

R'is H or Ci.12alkyl (e.g., Cisalkyl, Ci-salkyl, Ci-salkyl), or R' together with -NH forms a
5-10-membered nitrogen-containing heterocycloalkyl;

g, b, c and d are independently 0, 1, 2, 3,4, 5,6, 7, 8,9, and 10.

In one embodiment, D is selected from any of the following segments:
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NNYJJ/S/\,NHZ Y\S/©)

b

Ra e ARy
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ST °
NH NH,

of w O J
A , , or .

In one embodiment, the polypeptide compound represented by formula II is selected from

any of the following compounds:
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In a fifth aspect, the present disclosure further provides a polypeptide compound, a

pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of a pharmaceutically
5  acceptable salt thereof, wherein the polypeptide compound is represented by formula III:
D-L’-R
I
D is as defined in any one of the preceding embodiments;
L’ is a group formed by the loss of a H atom by an amino group on L as defined in any one
10  of the preceding embodiments; and
R 1s a group with the function of chelating metal ions.

In one embodiment, R is a group formed by the loss of H or hydroxyl by a chelating agent

/_<OH OH
N o N 6]
HO N[ \ i HOK{ \N o
o ] \NJN OH O>_/N«/ OH
shown below, as an example, HO>X_/ (DOTA), HO cooH (DOTAGA),
OH NH,

0 © —
O\l\:OH N/_<OH o :}_,}—{ZH HO N/»N\O 0
foo TNIRO Oo\N/“J*NHZ
oA, (NOTA), Ao (NOTAGA), HoN (DOTAM),
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OH OH
oH 0 0
OH o O o] NNNWN N
O)\/N\/\N/\/N\)J\OH K{ 0 H OH 0 \

o) \
o HO

o
(DTPA), T (DFO)
ﬁP03H2
—~ :
HoOC COOH o N\f \
N._-PO3H,
\5 J HO =N NH,
NH
gj (HBED) 0P~ (DOTP), ow (HYNIC),
COOH oH
on <N COOH(&O

(TETA), Ho (CB-TE2A), (Sarcophagine), o
]
© (I\Ii’ NH N Oe
COOH g KL Lo
kN/ rCOOH e
N = x
)t/NkJ Og,N R \N ]
(NETA), COOH (DATA), ° © 8 (HOPO),
7
|
¢ o N HOOC N COOH
(— —N o} \_N N_/
N N
O (R A
HO (Macropa), HOOC (PCTA),

o 4 ) o
o :
COOH >\—\ /\ /—\N/\( Ho>\_\N N/\gH
N

I\~ °© HO oH e
—N }\j 7 \”) N/ \ \ /N —
COOH =
N~ N HO OH HO
HoOC—/ HOOC ~ “-—COOH (BPCA), ¢ O  (HS5decapa), 0 ©
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OH HO OH HO
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N OH
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In one embodiment, R is " 0 or
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; preferably

o]

In one embodiment, the polypeptide compound represented by formula III is selected from

any of the following compounds:
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In a sixth aspect, the present disclosure further provides a polypeptide compound, a
pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of a pharmaceutically
acceptable salt thereof, wherein the polypeptide compound is represented by formula V:

[D-L’-R]-M
A%
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D is as defined in any one of the preceding embodiments;

L’ is as defined in any one of the preceding embodiments;

R is as defined in any one of the preceding embodiments;

M is a diagnostically active radionuclide or a therapeutically active radionuclide; the

5  diagnostically active radionuclide is selected from '*F, *™Tc, Zr, !'In, ’Ga, %®Ga, *Sc, *Sc,
64Cll, 86Y, 152Tb, 155Tb, 203Pb, 123L 12419 125L optionally 64Cll, 68Ga, 11111’1, ISF, 99mTC, 2O3Pb, and 8921‘;
and the therapeutically active radionuclide is selected from *°Y, '7"Lu, >*Ac, 2!?Pb, %8Re, 2?'Th,

1317, 2L A 161Th, 149Th, 1538 m, ©7Cu, 47Sc, optionally *°Y, 177Lu, ’Ac, >'2Pb, and ' Tb.

In one embodiment, the diagnostically active radionuclide is ®*Ga, and the therapeutically

10  active radionuclide is '"Lu.

In one embodiment, the polypeptide compound represented by formula V is selected from

any of the following compounds:

DCF232042WO
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and

In a seventh aspect, the present disclosure further provides a polypeptide compound, a
pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of a pharmaceutically

5  acceptable salt thereof, wherein the polypeptide compound is represented by formula VI:
[D-L’-R]-Q
VI
D is as defined in any one of the fourth aspects;
L’ is as defined in any one of the fourth aspects;
10 R is as defined in any one of the fourth aspects;

Q is a non-radionuclide; for example the non-radionuclide is selected from In, Ga, Y and
Lu; for example In.

In one embodiment, the polypeptide compound is selected from any of the following
compounds:
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In an eighth aspect, the present disclosure further provides a pharmaceutical composition
comprising a substance X, and a pharmaceutically acceptable adjuvant; wherein the substance X
is a polypeptide compound of any one of the preceding embodiments, a pharmaceutically

acceptable salt thereof, a solvate thereof or a solvate of a pharmaceutically acceptable salt thereof.
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In a ninth aspect, the present disclosure further provides a kit comprising a substance X,
and instructions for use; wherein the substance X is a polypeptide compound of any one of the
preceding embodiments, a pharmaceutically acceptable salt thereof, a solvate thereof or a solvate
of a pharmaceutically acceptable salt thereof.

In a tenth aspect, the present disclosure further provides the use of a substance X for the
manufacture of a medicament, wherein the substance X is a polypeptide compound of any one of
the preceding embodiments, a pharmaceutically acceptable salt thereof, a solvate thereof or a
solvate of a pharmaceutically acceptable salt thereof; and the medicament is used for the diagnosis
or treatment of a FAP protein-associated disease, which is preferably a tumor.

In one embodiment, the tumor is selected from bronchogenic carcinoma,
hidradenocarcinoma, breast cancer, ovarian cancer, prostate cancer, melanoma, oral squamous
carcinoma, brain tumor, esophageal cancer, gastric cancer, liver cancer, pancreatic cancer,
colorectal cancer, lung cancer, small cell lung cancer, non-small cell lung cancer, renal cancer,
skin cancer, glioblastoma, neurilemmoma, meningioma, neuroblastoma, mesothelioma, sarcoma,
liposarcoma, chondroioma, osteoma, osteosarcoma, semaginoblastoma, testicular tumor, uterine
cancer, head and neck cancer, multiple myeloma, malignant lymphoma, polycythemia vera,
leukemia, thyroid cancer, ureter tumor, bladder tumor, gall bladder cancer, cholangiocarcinoma,
choriocarcinoma and pediatric tumor.

In an eleventh aspect, the present disclosure further provides the use of a substance X for
the manufacture of a FAP inhibitor, wherein the substance X is a polypeptide compound of any
one of the preceding embodiments, a pharmaceutically acceptable salt thereof, a solvate thereof or
a solvate of a pharmaceutically acceptable salt thereof.

The term "pharmaceutically acceptable salt" refers to a salt obtained by the reaction of a
compound with a pharmaceutically acceptable (relatively non-toxic, safe, suitable for use by a
patient) acid or base. When the compound contains a relatively acidic functional group, a base
addition salt can be obtained by contacting the free form of the compound with a sufficient amount
of a pharmaceutically acceptable base in a suitable inert solvent. When the compound contains a
relatively basic functional group, an acid addition salt can be obtained by contacting the free form
of the compound with a sufficient amount of a pharmaceutically acceptable acid in a suitable inert
solvent.

The term "solvate" refers to a substance formed by crystallization of a compound with a
solvent (including, but not limited to, water, methanol, ethanol, etc.). The solvates are classified

into stoichiometric and non-stoichiometric solvates.
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The term "solvate of a pharmaceutically acceptable salt" refers to a substance formed by
combining a compound with a pharmaceutically acceptable (relatively non-toxic, safe and suitable
for use by a patient) acid or base, and solvent (including, but not limited to, water, methanol,
ethanol, etc.), wherein the pharmaceutically acceptable salt has the same meaning as the above
term "pharmaceutically acceptable salt" above, and the solvent is stoichiometric or non-
stoichiometric. The solvate of a pharmaceutically acceptable salt includes, but is not limited to,
hydrochloride monohydrate.

The term "halogen" refers to fluorine, chlorine, bromine or iodine.

The term "alkyl" refers to a straight or branched alkyl consisting only of carbon atoms and
hydrogen atoms and having a specified number of carbon atoms (for example, Ci-Cg), and the
alkyl also includes straight or branched alkyl substituted with cycloalkyl. Alkyl includes, but is
not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, isobutyl, sec-butyl, n-pentyl,
n-hexyl, n-heptyl, n-octyl, etc.

The term "cycloalkyl" refers to a saturated cyclic group having a specified number of
carbon atoms (for example, C3-Cs) and a cyclic skeleton consisting only of carbon atoms, and the
cycloalkyl also includes bridged cycloalkanes. Cycloalkyl includes, but is not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.

The term "aryl" refers to a cyclic group consisting only of carbon atoms and having a
specified number of carbon atoms (for example, Cs-Ci0), which is a monocyclic or fused ring, and
at least one ring is aromatic (in accordance with the Hiickel's rule). Aryl is attached to other
segments of the molecule by an aromatic ring or a non-aromatic ring. Aryl includes, but is not
limited to, phenyl or naphthyl, etc.

The term "heteroaryl" refers to a cyclic group having a specified number of ring atoms (for
example, 5-10 members), a specified number of heteroatoms (for example, 1, 2 or 3 heteroatoms)
and a specified type of heteroatoms (one or more of N, O and S), which is monocyclic or
polycyclic, and at least one ring is aromatic (in accordance with the Hiickel's rule). Heteroaryl is
attached to other segments of the molecule by an aromatic ring or a non-aromatic ring.

The term "heterocycloalkyl" refers to a saturated cyclic group having a specified number
of ring atoms (for example, 5-12 members), a specified number of heteroatoms (for example, 1, 2
or 3 heteroatoms) and a specified type of heteroatoms (one or more of N, O and S).

The term "amino acid" refers to a compound with at least one amino group and at least one
carboxyl group. Amino acids are broadly defined and can be natural or non-natural amino acids.

The term "pharmaceutically acceptable adjuvant" refers to the excipients and additives

used in the manufacture of medicament and in the formulation of prescriptions, and refers to all
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substances contained in pharmaceutical preparations in addition to the active ingredients. See
People's Republic of China Pharmacopoeia (2020 edition) or Handbook of Pharmaceutical
Excipients (Raymond C Rowe, 2009) for details.

The term "therapeutically effective amount" refers to the dose of a compound and radiation
administered to a patient that is sufficient to effectively treat a disease. The therapeutically
effective amount will vary depending on the compound, the type of disease, the severity of the
disease, the age of the patient, etc. However, it also can be adjusted by a person skilled in the art
as appropriate.

The term "patient" refers to any animal that has been or will be treated, preferably a
mammal, most preferably a human. Mammals include, but are not limited to, cattles, horses, sheep,
pigs, cats, dogs, mice, rats, rabbits, guinea pigs, monkeys, humans, etc.

The term "treatment" refers to any of the following situations: (1) alleviating one or more
biological manifestations of the disease; (2) interfering with one or more points in the disease-
causing biological cascade; and (3) slowing the development of one or more biological
manifestations of the disease.

The above-mentioned preferred conditions can be arbitrarily combined, without departing
from the general knowledge in the art, to obtain the preferred examples of the present disclosure.

The reagents and raw materials used in the present disclosure are commercially available.

The positive and progressive effect of the present disclosure consists in that the polypeptide

compound of the present disclosure has relatively good inhibitory activity against an FAP protein.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a bar graph showing the changes in volume of tumor over time in tumor-bearing

mice after administration of injection.

DETAILED DESCRIPTION OF EMBODIMENTS

The present disclosure is further illustrated by way of examples below, but is not intended
to limit the present invention within the scope of the described examples. The experimental
methods in the following examples without specifying specific conditions were carried out
according to conventional methods and conditions, or selected according to the product
instructions.

Example 1
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Step 1: 0.287 g of Fmoc-Linker MBHA Resin with a degree of substitution of 0.35 mmol/g
was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for
2 h and then drained; and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF.
Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole
(HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of DMF was added for
reaction, and then the resulting mixture was drained and washed with 15 mL of DMF. According
to the polypeptide sequence, the respective amino acids were added successively, and all amino
acids were linked via solid phase synthesis. The resulting mixture was drained and successively
washed with DMF, dichloromethane (DCM) and methanol (MeOH) to give 0.3 g of a crude resin.
The crude resin was cut by 6 mL of solution E (trifluoroacetic acid (TFA) : 1,2-ethanedithiol (EDT)
: H2O : phenol : triisopropylsilane (TIS) = 90 : 2.5 : 2.5 : 2.5 : 2.5), filtered with suction,
centrifuged, washed with methyl tert-butyl ether and purified by HPLC (separated by preparative
chromatography, column: Huapu C18 10 pum 100A 20*250 mm, mobile phase: A: 0.1% TFA in
water; B: 0.1% TFA in acetonitrile (ACN), linear gradient: 26-56% over 60 min, wavelength: 220
nm) to give an intermediate Hex-Cys-Pro-Pro-Thr-Gln-Phe-beta-HomoCys-Asp-NHo.

Step 2: 26 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 20 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 6.7 mg DBMB (1.0 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 1 mL of acetic acid was added, and the mixture was
concentrated and then purified by HPLC (separated by preparative chromatography, column:
Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 33-63% over 60 min, wavelength: 220 nm) to give a final product Hex-Cys-Pro-
Pro-Thr-GIn-Phe-beta-HomoCys-Asp-NH> (Cys bridge DBMB) trifluoroacetate.

HPLC purity was 98.2%, MS (m/z): 1123.8 [M+H]".

Example 2
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Step 1: 0.185 g of Fmoc-Beta-HomoCys(Trt)-CTC Resin with a degree of substitution of

Compound 2

0.54 mmol/g was weighed and placed in a reactor, soaked with N,N-dimethylformamide (DMF)
for 2 h and then drained, and deprotection was performed with 20% piperidine (Pip)/DMF. Raw
materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole (HOBt) =
3 :3:3) were charged in equivalent proportions and 10 mL of DMF was added for reaction, and
then the resulting mixture was drained and washed with DMF. According to the polypeptide
sequence, the respective amino acids were added successively, and all amino acids were linked via
solid phase synthesis. The crude resin was transferred to a cutting tube, cut with solution E (TFA
: EDT : H2O : phenol : TIS=90:2.5:2.5:2.5:2.5) at 25°C and treated with methyl tert-butyl
ether, and the crude product was dried and purified by HPLC (separated by preparative
chromatography, column: Huapu C18 10 pm 100A 20*250 mm, mobile phase: A: 0.1% TFA in
water; B: 0.1% TFA in ACN, linear gradient: 37-67% over 60 min, wavelength: 220 nm) to give
an intermediate Hex-Cys-Pro-Pro-Thr-Gln-Phe-beta-HomoCys-OH.

Step 2: 10 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 10 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 2.9 mg DBMB (1.0 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 1 mL of acetic acid was added, and the mixture was
concentrated and then purified by HPLC (separated by preparative chromatography, column:
Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 37-67% over 60 min, wavelength: 220 nm) to give a final product Hex-Cys-Pro-
Pro-Thr-GIn-Phe-beta-HomoCys-OH (Cys bridge DBMB) trifluoroacetate.

HPLC purity was 99.3%, MS (m/z): 1009.7 [M+H]".

Example 3
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Step 1: 0.13 g of Fmoc-Cys(Trt)-CTC Resin with a degree of substitution of 0.767 mmol/g

Compound 3

was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for
2 h and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF.
Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : I-hydroxybenzotriazole
(HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of DMF was added for
reaction, and then the resulting mixture was drained and washed with 15 mL of DMF. According
to the polypeptide sequence, the respective amino acids were added successively, and all amino
acids were linked via solid phase synthesis. The crude resin was successively washed with DMF,
DCM and MeOH, treated with solution E (TFA : EDT : H2O : phenol : TIS=90:2.5:2.5:2.5:
2.5) and methyl tert-butyl ether, and centrifuged, and the crude product was washed with methyl
tert-butyl ether again, dried and purified by HPLC (separated by preparative chromatography,
column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA
in ACN, linear gradient: 32-62% over 60 min, wavelength: 220 nm) to give an intermediate Hex-
Cys-Pro-Pro-Thr-Gln-Cha-Cys-OH.

Step 2: 57 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 60 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 19 mg DBMB (1.0 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 1 mL of acetic acid was added, and the mixture was
concentrated and then purified by HPLC (separated by preparative chromatography, column:
Huapu C18 10 pum 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 40-70% over 60 min, wavelength: 220 nm) to give a final product Hex-Cys-Pro-
Pro-Thr-GIn-Cha-Cys-OH (Cys bridge DBMB) trifluoroacetate.

HPLC purity was 99.1%, MS (m/z): 1001.7 [M+H]".

Example 4
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Step 1: 0.64 g of Fmoc-Phe-CTC Resin with a degree of substitution of 0.94 mmol/g was
weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for 2 h
and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF. Raw
materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole (HOBt) =
3 :3:3) were charged in equivalent proportions and 10 mL of DMF was added for reaction, and
then the resulting mixture was drained and washed with 15 mL of DMF. According to the
polypeptide sequence, the respective amino acids were added successively, and all amino acids
were linked via solid phase synthesis. The crude resin was successively washed with DMF, DCM
and MeOH, and the obtained crude resin was treated with 10 mL of 1% TFA/DCM. The organic
phase was respectively washed with water and saturated brine, and concentrated in vacuum to give
the fully protected intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-Gln(Trt)-Phe-OH. 239 mg of the
above intermediate and 32 mg of HOOBt (1.1 eq.) were dissolved in 10 mL of DMF and cooled
to 0°C, then 38 mg of EDC hydrochloride (1.1 eq.) and 101 mg of H-Cys(Trt)-CH2NHBoc (1.0
eq.) were successively added, and the mixture was reacted at room temperature for 4 h. DMF was
removed via concentration, 10 mL of 5% aqueous phosphoric acid solution and 20 mL of ethyl
acetate were added, and the organic phase was washed with water and saturated brine and
concentrated in vacuum to give the intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-GIn(Trt)-Phe-
Cys(Trt)-CHoNHo». The intermediate was treated with mL of solution E (TFA : EDT : H>O : phenol
:TIS=90:2.5:2.5:2.5:2.5) and methyl tert-butyl ether, and the crude product was dried and
purified by HPLC (separated by preparative chromatography, column: Huapu C18 10 pm 100A
20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 25-55%
over 60 min, wavelength: 220 nm) to give an intermediate Hex-Cys-Pro-Pro-Thr-GIn-Phe-Cys-
CH:NHo.

Step 2: 38 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 40 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 15 mg DBMB (1.0 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 1 mL of acetic acid was added, and the mixture was

concentrated and then purified by HPLC (separated by preparative chromatography, column:
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Huapu C18 10 pum 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 32-62% over 60 min, wavelength: 220 nm) to give a final product Hex-Cys-Pro-
Pro-Thr-GIn-Phe-Cys-CH>NH: (Cys bridge DBMB) trifluoroacetate.

HPLC purity was 95.2%, MS (m/z): 980.9 [M+H]".

Example 5

o Compound 5

Step 1: 0.64 g of Fmoc-Phe-CTC Resin with a degree of substitution of 0.94 mmol/g was
weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for 2 h
and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF. Raw
materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole (HOBt) =
3 :3:3) were charged in equivalent proportions and 10 mL of DMF was added for reaction, and
then the resulting mixture was drained and washed with 15 mL of DMF. According to the
polypeptide sequence, the respective amino acids were added successively, and all amino acids
were linked via solid phase synthesis. The crude resin was successively washed with DMF, DCM
and MeOH, and the obtained crude resin was treated with 10 mL of 1% TFA/DCM. The organic
phase was respectively washed with water and saturated brine, and concentrated in vacuum to give
the fully protected intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-Gln(Trt)-Phe-OH. 277 mg of the
intermediate from the previous step and 37 mg of HOOBt (1.1 eq.) were dissolved in 10 mL of
DMF and cooled to 0°C, then 44 mg of EDC hydrochloride (1.1 eq.) and H-Cys(Trt)-CH.2NHAc
(1.0 eq.) were successively added, and the mixture was reacted at room temperature. Upon
completion of the reaction, DMF was removed via concentration, 10 mL of 5% aqueous
phosphoric acid solution and 20 mL of ethyl acetate were added, and the mixture was stirred and
then separated. The organic phase was successively washed with H>O and saturated brine and
concentrated in vacuum to give the intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-GIn(Trt)-Phe-
Cys(Trt)-CH2NHACc. The intermediate was successively treated with solution E (TFA : EDT : H,O
: phenol : TIS=90:2.5:2.5:2.5:2.5) and methyl tert-butyl ether, and the crude product was
dried in vacuum and purified by HPLC (separated by preparative chromatography, column: Huapu
C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear
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gradient: 30-60% over 60 min, wavelength: 220 nm) to give an intermediate Hex-Cys-Pro-Pro-
Thr-GIn-Phe-Cys-CH2NHACc.

Step 2: 50 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 50 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 20 mg DBMB (1.0 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 1 mL of acetic acid was added, and the mixture was
concentrated and then purified by HPLC (separated by preparative chromatography, column:
Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 35-65% over 60 min, wavelength: 220 nm) to give a final product Hex-Cys-Pro-
Pro-Thr-Gln-Phe-Cys-CH>NHAc (Cys bridge DBMB) trifluoroacetate.

HPLC purity was 96.9%, MS (m/z): 1022.9 [M+H]".
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Step 1: 0.31 g of Fmoc-Cys(Trt)-CTC Resin with a degree of substitution of 0.656 mmol/g

Example 6

Compound 6

was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for
2 h and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF.
Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole
(HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of DMF was added for
reaction, and then the resulting mixture was drained and washed with 15 mL of DMF. According
to the polypeptide sequence, the respective amino acids were added successively, and all amino
acids were linked via solid phase synthesis. The crude resin was successively washed with DMF,
DCM and MeOH, treated with solution E (TFA : EDT : H>O : phenol : TIS=90:2.5:2.5:2.5:
2.5) and methyl tert-butyl ether, and centrifuged, and the product was washed with methyl tert-
butyl ether again, dried and purified by HPLC (separated by preparative chromatography, column:
Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 28-58% over 60 min, wavelength: 220 nm) to give an intermediate Hex-Cys-Pro-
Pro-Thr-GIn-Phe-Cys-OH.

Step 2: 56 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 60 mL of

50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
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and a solution of 16 mg 2,6-bis(bromomethyl)fluorobenzene (1.0 eq.) in 0.5 mL of acetonitrile
was added, the mixture was reacted at room temperature for 1 h, then 1 mL of acetic acid was
added, and the mixture was concentrated and then purified by HPLC (separated by preparative
chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in
water; B: 0.1% TFA in ACN, linear gradient: 35-65% over 60 min, wavelength: 220 nm) to give
a final product Hex-Cys-Pro-Pro-Thr-Gln-Phe-Cys-OH (Cys bridge 2,6-
bis(bromomethyl)fluorobenzene) trifluoroacetate.

HPLC purity was 99.6%, MS (m/z): 1013.9 [M+H]".

Example 7
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Step 1: 0.31 g of Fmoc-Cys(Trt)-CTC Resin with a degree of substitution of 0.656 mmol/g
was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for
2 h and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF.
Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : I-hydroxybenzotriazole
(HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of DMF was added for
reaction, and then the resulting mixture was drained and washed with 15 mL of DMF. According
to the polypeptide sequence, the respective amino acids were added successively, and all amino
acids were linked via solid phase synthesis. The crude resin was successively washed with DMF,
DCM and MeOH, treated with solution E (TFA : EDT : H>O : phenol : TIS=90:2.5:2.5:2.5:
2.5) and methyl tert-butyl ether, and centrifuged, and the product was washed with methyl tert-
butyl ether again, dried and purified by HPLC (separated by preparative chromatography, column:
Huapu C18 10 pm 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 28-58% over 60 min, wavelength: 220 nm) to give an intermediate Hex-Cys-Pro-
Pro-Thr-Gln-Phe-Cys-OH.

Step 2: 112 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 100 mL
of 50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 68 mg 2,4,6-tribromomethyl-1,3,5-triazine (1.5 eq.) in 0.5 mL of acetonitrile was
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added, the mixture was reacted at room temperature for 1 h, then 97 mg of cysteamine (10 eq.)
was added and stirred for another 2 h, then 1 mL of acetic acid was added, and the mixture was
concentrated, lyophilized and then purified by HPLC (separated by preparative chromatography,
column: Huapu C18 10 pum 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA
in ACN, linear gradient: 24-54% over 60 min, wavelength: 220 nm) to give an intermediate 2 Hex-
Cys-Pro-Pro-Thr-Gln-Phe-Cys-OH (Cys bridge 2.,4,6-tribromomethyl-1,3,5-triazine (H-AET)).
45 mg of the intermediate 2 (1.0 eq.) and 31 mg of DOTA-NHS (1.5 eq.) were dissolved in 5 mL
of DMF, then 0.045 mL of DIPEA (6 eq.) was added, and the mixture was reacted at room
temperature for 2 h, concentrated and then purified by HPLC (separated by preparative
chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in
water; B: 0.1% TFA in ACN, linear gradient: 24-54% over 60 min, wavelength: 220 nm) to give
a final product Hex-Cys-Pro-Pro-Thr-GIn-Phe-Cys-OH (Cys bridge 2,4,6-tribromomethyl-1,3,5-
triazine (DOTA-AET)) trifluoroacetate.

HPLC purity was 98.5%, MS (m/z): 1473.7 [M+H]".

Example 8

o Compound 8

Step 1: 0.38 g of Fmoc-Beta-HomoCys(Trt)-CTC Resin with a degree of substitution of
0.52 mmol/g was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide
(DMF) for 2 h and then drained, and deprotection was performed with 10 mL of 20% piperidine
(Pip)/DMF. Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-
hydroxybenzotriazole (HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of
DMF was added for reaction, and then the resulting mixture was drained and washed with 15 mL
of DMF. According to the polypeptide sequence, the respective amino acids were added
successively, and all amino acids were linked via solid phase synthesis. The crude resin was
successively washed with DMF, DCM and MeOH, treated with solution E (TFA : EDT : H2O :
phenol : TIS=90:2.5:2.5:2.5:2.5) and methyl tert-butyl ether, and centrifuged, and the product
was washed with methyl tert-butyl ether again, dried and purified by HPLC (separated by

preparative chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A:
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0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 37-67% over 60 min, wavelength: 220
nm) to give an intermediate Hex-Cys-Pro-Pro-Thr-GIn-Phe-beta-HomoCys-OH.

Step 2: 75 mg (1.0 eq.) of the intermediate was dissolved in 100 mL of 50 mM aqueous
ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1), and a solution of
44 mg TBMB (1.5 eq.) in 0.5 mL of acetonitrile was added, the mixture was reacted at room
temperature for 1 h, then 64 mg of cysteamine (10 eq.) was added and stirred for another 2 h, 1
mL of acetic acid was added, and the mixture was concentrated, lyophilized and then purified by
HPLC (separated by preparative chromatography, column: Huapu C18 10 um 100A 20*250 mm,
mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 27-57% over 60 min,
wavelength: 220 nm) to give an intermediate 2 Hex-Cys-Pro-Pro-Thr-Gln-Phe-beta-HomoCys
(Cys bridge TBMB (H-AET)). 57 mg of the intermediate 2 (1.0 eq.) and 39 mg of DOTA-NHS
(1.5 eq.) were dissolved in 5 mL of DMF, then 0.054 mL of DIPEA (6 eq.) was added, and the
mixture was reacted at room temperature for 2 h, concentrated and then purified by HPLC
(separated by preparative chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile
phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 26-56% over 60 min,
wavelength: 220 nm) to give a final product Hex-Cys-Pro-Pro-Thr-GIn-Phe-beta-HomoCys (Cys
bridge TBMB (DOTA-AET)) trifluoroacetate.

HPLC purity was 99.1%, MS (m/z): 743.3 [M+2H]*".
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Step 1: 0.323 g of Fmoc-Cys(Trt)-CTC Resin with a degree of substitution of 0.619

Example 9

mmol/g was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide
(DMF) for 2 h and then drained, and deprotection was performed with 10 mL of 20% piperidine
(Pip)/DMF. Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-
hydroxybenzotriazole (HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of
DMF was added for reaction, and then the resulting mixture was drained and washed with 15 mL
of DMF. According to the polypeptide sequence, the respective amino acids were added

successively, and all amino acids were linked via solid phase synthesis. The crude resin was
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successively washed with DMF, DCM and MeOH, treated with solution E (TFA : EDT : H2O :
phenol : TIS=90:2.5:2.5:2.5:2.5) and methyl tert-butyl ether, and centrifuged, and the product
was washed with methyl tert-butyl ether again, dried and purified by HPLC (separated by
preparative chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A:
0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 32-62% over 60 min, wavelength: 220
nm) to give an intermediate Hex-Cys-Pro-Pro-Thr-Gln-Cha-Cys-OH.

Step 2: 77 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 100 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 46 mg TBMB (1.5 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 66 mg of cysteamine (10 eq.) was added and stirred for
another 2 h, 1 mL of acetic acid was added, and the mixture was concentrated, lyophilized and
then purified by HPLC (separated by preparative chromatography, column: Huapu C18 10 pm
100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient:
30-60% over 60 min, wavelength: 220 nm) to give an intermediate 2 Hex-Cys-Pro-Pro-Thr-Gln-
Cha-Cys (Cys bridge TBMB (H-AET)). 40 mg of the intermediate 2 (1.0 eq.) and 28 mg of DOTA-
NHS (1.5 eq.) were dissolved in 5 mL of DMF, then 0.038mL of DIPEA (6 eq.) was added, and
the mixture was reacted at room temperature for 2 h, concentrated and then purified by HPLC
(separated by preparative chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile
phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 29-59% over 60 min,
wavelength: 220 nm) to give a final product Hex-Cys-Pro-Pro-Thr-GIn-Cha-Cys (Cys bridge
TBMB (DOTA-AET)) trifluoroacetate.

HPLC purity was 98.4%, MS (m/z): 1477.2 [M+H]".

Example 10
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0 Compound 10
Step 1: 0.64 g of Fmoc-Phe-CTC Resin with a degree of substitution of 0.94 mmol/g was
weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for 2 h
and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF. Raw
materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole (HOBt) =
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3 :3:3) were charged in equivalent proportions and 10 mL of DMF was added for reaction, and
then the resulting mixture was drained and washed with 15 mL of DMF. According to the
polypeptide sequence, the respective amino acids were added successively, and all amino acids
were linked via solid phase synthesis. The crude resin was successively washed with DMF, DCM
and MeOH, and the obtained crude resin was treated with 10 mL of 1% TFA/DCM. The organic
phase was respectively washed with water and saturated brine, and concentrated in vacuum to give
the fully protected intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-GIn(Trt)-Phe-OH. 277 mg of the
above intermediate and 37 mg of HOOBt (1.1 eq.) were dissolved in 10 mL of DMF and cooled
to 0°C, then 44 mg of EDC hydrochloride (1.1 eq.) and H-Cys(Trt)-CH2NHAc (1.0 eq.) were
successively added, and the mixture was reacted at room temperature. Upon completion of the
reaction, DMF was removed via concentration in vacuum, and 10 mL of 5% aqueous phosphoric
acid solution and 20 mL of ethyl acetate were added. The organic phase was respectively washed
with H>O and saturated brine, concentrated in vacuum and drained to give the intermediate Hex-
Cys(Trt)-Pro-Pro-Thr(tBu)-GIn(Trt)-Phe-Cys(Trt)-CH2NHAc. 354 mg of the intermediate was
respectively treated with mL of solution E (TFA : EDT : H2O : phenol : TIS=90:2.5:2.5:2.5:
2.5) and methyl tert-butyl ether, and the crude product was washed with 40 mL of methyl tert-
butyl ether, dried and purified by HPLC (separated by preparative chromatography, column:
Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 30-60% over 60 min, wavelength: 220 nm) to give an intermediate Hex-Cys-Pro-
Pro-Thr-Gln-Phe-Cys-CH2NHACc.

Step 2: 102 mg (1.0 eq.) of the intermediate was dissolved in 100 mL of 50 mM aqueous
ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1), and a solution of
59 mg TBMB (1.5 eq.) in 0.5 mL of acetonitrile was added, the mixture was reacted at room
temperature for 1 h, then 86 mg of cysteamine (10 eq.) was added and stirred for another 2 h, 1
mL of acetic acid was added, and the mixture was concentrated, lyophilized and then purified by
HPLC (separated by preparative chromatography, column: Huapu C18 10 um 100A 20*250 mm,
mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 27-57% over 60 min,
wavelength: 220 nm) to give an intermediate 2 Hex-Cys-Pro-Pro-Thr-Gln-Phe-Cys-CH2NHACc
(Cys bridge TBMB (H-AET)). 62 mg of the intermediate 2 (1.0 eq.) and 42 mg of DOTA-NHS
(1.5 eq.) were dissolved in 5 mL of DMF, then 0.058 mL of DIPEA (6 eq.) was added, and the
mixture was reacted at room temperature for 2 h, concentrated and then purified by HPLC
(separated by preparative chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile
phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 26-56% over 60 min,
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wavelength: 220 nm) to give a final product Hex-Cys-Pro-Pro-Thr-Gln-Phe-Cys-CH>NHAc (Cys
bridge TBMB (DOTA-AET)) trifluoroacetate.
HPLC purity was 99.5%, MS (m/z): 1498.1 [M+H]".

Example 11
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° Compound 11

Step 1: 0.38 g of Fmoc-Beta-HomoCys(Trt)-CTC Resin with a degree of substitution of
0.52 mmol/g was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide
(DMF) for 2 h and then drained, and deprotection was performed with 10 mL of 20% piperidine
(Pip)/DMF. Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-
hydroxybenzotriazole (HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of
DMF was added for reaction, and then the resulting mixture was drained and washed with 15 mL
of DMF. According to the polypeptide sequence, the respective amino acids were added
successively, and all amino acids were linked via solid phase synthesis. The crude resin was
successively washed with DMF, DCM and MeOH, treated with solution E (TFA : EDT : H2O :
phenol : TIS=90:2.5:2.5:2.5:2.5) and methyl tert-butyl ether, and centrifuged, and the product
was washed with methyl tert-butyl ether again, dried and purified by HPLC (separated by
preparative chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A:
0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 33-63% over 60 min, wavelength: 220
nm) to give an intermediate Hex-Cys-Pro-Pro-Thr-Gln-1Nal-beta-HomoCys-OH.

Step 2: 72 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 100 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 40 mg TBMB (1.5 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 58 mg of cysteamine (10 eq.) was added and stirred for
another 2 h, 1 mL of acetic acid was added, and the mixture was concentrated, lyophilized and
then purified by HPLC (separated by preparative chromatography, column: Huapu C18 10 pm
100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient:
31-61% over 60 min, wavelength: 220 nm) to give an intermediate 2 Hex-Cys-Pro-Pro-Thr-GIn-

INal-beta-HomoCys (Cys bridge TBMB (H-AET)). 39 mg of the intermediate 2 (1.0 eq.) and 26
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mg of DOTA-NHS (1.5 eq.) were dissolved in 5 mL of DMF, then 0.035 mL of DIPEA (6 eq.)
was added, and the mixture was reacted at room temperature for 2 h, concentrated and then purified
by HPLC (separated by preparative chromatography, column: Huapu C18 10 pm 100A 20*250
mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 29-59% over
60 min, wavelength: 220 nm) to give a final product Hex-Cys-Pro-Pro-Thr-Gln-1Nal-beta-
HomoClys (Cys bridge TBMB (DOTA-AET)) trifluoroacetate.

HPLC purity was 99.0%, MS (m/z): 1534.6 [M+H]".

Example 12
O?WN ° © 0
H

o NH

/“\/L S o
H,N
o N ~N N o

OH HO
o Compound 12

Step 1: 0.38 g of Fmoc-Beta-HomoCys(Trt)-CTC Resin with a degree of substitution of
0.52 mmol/g was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide
(DMF) for 2 h and then drained, and deprotection was performed with 10 mL of 20% piperidine
(Pip)/DMF. Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-
hydroxybenzotriazole (HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of
DMF was added for reaction, and then the resulting mixture was drained and washed with 15 mL
of DMF. According to the polypeptide sequence, the respective amino acids were added
successively, and all amino acids were linked via solid phase synthesis. The crude resin was
successively washed with DMF, DCM and MeOH, treated with solution E (TFA : EDT : H2O :
phenol : TIS=90:2.5:2.5:2.5:2.5) and methyl tert-butyl ether, and centrifuged, and the product
was washed with methyl tert-butyl ether again, dried and purified by HPLC (separated by
preparative chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A:
0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 32-62% over 60 min, wavelength: 220
nm) to give an intermediate Hex-Cys-Pro-Pro-Thr-Gln-Phe(2-CF3)-beta-HomoCys-OH.

Step 2: 116 mg (1.0 eq.) of the product obtained in step 1 was dissolved in 100 mL of 50
mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1), and
a solution of 64 mg TBMB (1.5 eq.) in 0.5 mL of acetonitrile was added, the mixture was reacted
at room temperature for 1 h, then 92 mg of cysteamine (10 eq.) was added and stirred for another
2 h, I mL of acetic acid was added, and the mixture was concentrated, lyophilized and then purified
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by HPLC (separated by preparative chromatography, column: Huapu C18 10 um 100A 20*250
mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 30-70% over
60 min, wavelength: 220 nm) to give an intermediate 2 Hex-Cys-Pro-Pro-Thr-GIn-Phe(2-CF3)-
beta-HomoClys (Cys bridge TBMB (H-AET)). 63 mg of the intermediate 2 (1.0 eq.) and 41 mg of
DOTA-NHS (1.5 eq.) were dissolved in 5 mL of DMF, then 0.056 mL of DIPEA (6 eq.) was
added, and the mixture was reacted at room temperature for 2 h, concentrated and then purified by
HPLC (separated by preparative chromatography, column: Huapu C18 10 um 100A 20*250 mm,
mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 31-61% over 60 min,
wavelength: 220 nm) to give a final product Hex-Cys-Pro-Pro-Thr-Gln- Phe(2-CF3)-beta-
HomoClys (Cys bridge TBMB (DOTA-AET)) trifluoroacetate.

HPLC purity was 99.2%, MS (m/z): 1553.1 [M+H]".

Example 13

(o]
S %
" Compound 13

Step 1: 0.43 g of Fmoc-2Nal-Wang Resin with a degree of substitution of 0.464 mmol/g
was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for
2 h and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF.
Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : I-hydroxybenzotriazole
(HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of DMF was added for
reaction, and then the resulting mixture was drained and washed with 15 mL of DMF. According
to the polypeptide sequence, the respective amino acids were added successively, and all amino
acids were linked via solid phase synthesis. The crude resin was successively washed with DMF,
DCM and MeOH, treated with solution E (TFA : EDT : H2O : phenol : TIS=90:2.5:2.5:2.5:
2.5) and methyl tert-butyl ether, and centrifuged, and the product was washed with methyl tert-
butyl ether again, dried and purified by HPLC (separated by preparative chromatography, column:
Huapu C18 10 pm 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 38-68% over 60 min, wavelength: 220 nm) to give an intermediate Hex-Cys-Pro-

Pro-Thr-Gln-Phe-beta-HomoCys-2Nal-OH.
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Step 2: 83 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 100 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 40 mg TBMB (1.5 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 58 mg of cysteamine (10 eq.) was added and stirred for
another 2 h, 1 mL of acetic acid was added, and the mixture was concentrated, lyophilized and
then purified by HPLC (separated by preparative chromatography, column: Huapu C18 10 um
100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient:
35-65% over 60 min, wavelength: 220 nm) to give an intermediate 2 Hex-Cys-Pro-Pro-Thr-Gln-
Phe-beta-HomoCys-2Nal (Cys bridge TBMB (H-AET)). 41 mg of the intermediate 2 (1.0 eq.) and
24 mg of DOTA-NHS (1.5 eq.) were dissolved in 5 mL of DMF, then 0.0533 mL of DIPEA (6
eq.) was added, and the mixture was reacted at room temperature for 2 h, concentrated and then
purified by HPLC (separated by preparative chromatography, column: Huapu C18 10 pm 100A
20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 33-63%
over 60 min, wavelength: 220 nm) to give a final product Hex-Cys-Pro-Pro-Thr-Gln-Phe-beta-
HomoCys-2Nal (Cys bridge TBMB (DOTA-AET)) trifluoroacetate.

HPLC purity was 97.5%, MS (m/z): 1682 [M+H]".

Example 14

0 NH 0 HO
Ho%
(o]
0 Compound 14

Step 1: 0.64 g of Fmoc-Phe-CTC Resin with a degree of substitution of 0.94 mmol/g was
weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for 2 h
and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF. Raw
materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole (HOBt) =
3 :3:3) were charged in equivalent proportions and 10 mL of DMF was added for reaction, and
then the resulting mixture was drained and washed with 15 mL of DMF. According to the
polypeptide sequence, the respective amino acids were added successively, and all amino acids
were linked via solid phase synthesis. The crude resin was successively washed with DMF, DCM

and MeOH, and the obtained crude resin was treated with 10 mL of 1% TFA/DCM. The organic
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phase was respectively washed with water and saturated brine, and concentrated in vacuum to give
the fully protected intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-Gln(Trt)-Phe-OH. 267 mg of the
intermediate and 65 mg of HOOBt (2.0 eq.) were dissolved in 10 mL of DMF and cooled to 0°C,
then 77 mg of EDC hydrochloride (2.0 eq.) and 112 mg of H-Cys(Trt)-CH2NH-
cyclopentanecarboxylic acid (1.0 eq.) were successively added, and the mixture was reacted at
room temperature. Upon completion of the reaction, DMF was removed via concentration in
vacuum, and 10 mL of 5% aqueous phosphoric acid solution and 20 mL of ethyl acetate were
added. The organic phase was successively washed with water and saturated brine and
concentrated in vacuum to give the intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-GIn(Trt)-Phe-
Cys(Trt)-CH2NH-cyclopentanecarboxylic acid. 352 mg of the intermediate was treated with
solution E (TFA : EDT : H2O : phenol : TIS=90:2.5:2.5:2.5:2.5) and methyl tert-butyl ether,
and centrifuged, and the obtained solid was washed with methyl tert-butyl ether, dried and purified
by HPLC (separated by preparative chromatography, column: Huapu C18 10 um 100A 20*250
mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient: 34-64% over
60 min, wavelength: 220 nm) to give an intermediate Hex-Cys-Pro-Pro-Thr-Gln-Phe-Cys-
CH:NH-cyclopentacarboxylic acid.

Step 2: 76 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 100 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 42 mg TBMB (1.5 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 60 mg of cysteamine (10 eq.) was added and stirred for
another 2 h, 1 mL of acetic acid was added, and the mixture was concentrated, lyophilized and
then purified by HPLC (separated by preparative chromatography, column: Huapu C18 10 pm
100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient:
32-62% over 60 min, wavelength: 220 nm) to give an intermediate 2 Hex-Cys-Pro-Pro-Thr-Gln-
Phe-Cys-CH2NH-cyclopentacarboxylic acid (Cys bridge TBMB (H-AET)). 60 mg of the
intermediate 2 (1.0 eq.) and 39 mg of DOTA-NHS (1.5 eq.) were dissolved in 5 mL of DMF, then
0.054 mL of DIPEA (6 eq.) was added, and the mixture was reacted at room temperature for 2 h,
concentrated and then purified by HPLC (separated by preparative chromatography, column:
Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 30-60% over 60 min, wavelength: 220 nm) to give a final product Hex-Cys-Pro-
Pro-Thr-Gln-Phe-Cys-CH>NH-cyclopentacarboxylic acid (Cys bridge TBMB (DOTA-AET))
trifluoroacetate.

HPLC purity was 98.1%, MS (m/z): 1552.1 [M+H]".

Example 15
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Step 1: 0.64 g of Fmoc-Phe-CTC Resin with a degree of substitution of 0.94 mmol/g was
weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for 2 h
and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF. Raw
materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole (HOBt) =
3 :3:3) were charged in equivalent proportions and 10 mL of DMF was added for reaction, and
then the resulting mixture was drained and washed with 15 mL of DMF. According to the
polypeptide sequence, the respective amino acids were added successively, and all amino acids
were linked via solid phase synthesis. The crude resin was successively washed with DMF, DCM
and MeOH, and the obtained crude resin was treated with 10 mL of 1% TFA/DCM. The organic
phase was respectively washed with water and saturated brine, and concentrated in vacuum to give
the fully protected intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-Gln(Trt)-Phe-OH. 55 mg of the
intermediate and 14 mg of HOOBLt (2.0 eq.) were dissolved in 10 mL of DMF and cooled to 0°C,
then 16 mg of EDC hydrochloride (2.0 eq.) and 46 mg of H-Cys(Trt)-CH2NH-(trans-4-
aminocyclohexane acetic acid-betaAla-DOTA(OtBu)3) (1.0 eq.) were successively added, and the
mixture was reacted at room temperature. Upon completion of the reaction, DMF was removed
via concentration in vacuum, 10 mL of 5% aqueous phosphoric acid solution and 20 mL of ethyl
acetate were added, and the mixture was stirred and separated. The organic phase was successively
washed with water and saturated brine and concentrated in vacuum to give the intermediate Hex-
Cys(Trt)-Pro-Pro-Thr(tBu)-GIn(Trt)-Phe-Cys(Trt)-CH2NH-(trans-4-aminocyclohexane  acetic
acid-betaAla-DOTA(OtBu)3). The intermediate was successively washed with DMF, DCM and
MeOH, treated with solution E (TFA : EDT : H>O : phenol : TIS=90:2.5:2.5:2.5:2.5) and
methyl tert-butyl ether, and centrifuged, and the product was washed with methyl tert-butyl ether
again, dried and purified by HPLC (separated by preparative chromatography, column: Huapu
C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear
gradient: 26-56% over 60 min, wavelength: 220 nm) to give an intermediate Hex-Cys-Pro-Pro-
Thr-Gln-Phe-Cys-CH>NH-(trans-4-aminocyclohexane acetic acid-DOTA).
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Step 2: 16 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 10 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 4.6 mg 2,6-bis(bromomethyl)fluorobenzene (1.0 eq.) in 0.5 mL of acetonitrile
was added, the mixture was reacted at room temperature for 1 h, then 1 mL of acetic acid was
added, and the mixture was concentrated and then purified by HPLC (separated by preparative
chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in
water; B: 0.1% TFA in ACN, linear gradient: 32-62% over 60 min, wavelength: 220 nm) to give
a final product Hex-Cys-Pro-Pro-Thr-GIn-Phe-Cys-CH>NH-(trans-4-aminocyclohexane acetic
acid-betaAla-DOTA) (Cys bridge 2,6-bis(bromomethyl)fluorobenzene) trifluoroacetate.

HPLC purity was 96.6%, MS (m/z): 1595.1 [M+H]".

Example 16

o Compound 16

Step 1: 0.64 g of Fmoc-Phe-CTC Resin with a degree of substitution of 0.94 mmol/g was
weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for 2 h
and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF. Raw
materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole (HOBt) =
3 : 3 :3) were charged in equivalent proportions and 10 mL of DMF was added for reaction, and
then the resulting mixture was drained and washed with 15 mL of DMF. According to the
polypeptide sequence, the respective amino acids were added successively, and all amino acids
were linked via solid phase synthesis. The crude resin was successively washed with DMF, DCM
and MeOH, and the obtained crude resin was treated with 10 mL of 1% TFA/DCM. The organic
phase was respectively washed with water and saturated brine, and concentrated in vacuum to give
the fully protected intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-Gln(Trt)-Phe-OH. 77 mg of the
intermediate and 19 mg of HOOBt (2.0 eq.) were dissolved in 10 mL of DMF and cooled to 0°C,
then 22 mg of EDC hydrochloride (2.0 eq.) and 65 mg of H-Cys-CH2NH-(D-beta-HomoAla-

tranexamic acid-DOTA(OtBu)3) (1.0 eq.) were successively added, and the mixture was reacted
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at room temperature. Upon completion of the reaction, DMF was removed via concentration in
vacuum, 10 mL of 5% aqueous phosphoric acid solution and 20 mL of ethyl acetate were added,
and the mixture was stirred and separated. The organic phase was successively washed with water
and saturated brine, concentrated in vacuum and drained to give the intermediate Hex-Cys(Trt)-
Pro-Pro-Thr(tBu)-GIn(Trt)-Phe-Cys(Trt)-CH2NH-(D-beta-HomoAla-tranexamic acid-
DOTA(OtBu)3). 140 mg of the intermediate was successively washed with DMF, DCM and
MeOH, treated with solution E (TFA : EDT : H2O : phenol : TIS=90:2.5:2.5:2.5:2.5) and
methyl tert-butyl ether, and centrifuged, and the product was washed with methyl tert-butyl ether
again, dried and purified by HPLC (separated by preparative chromatography, column: Huapu
C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear
gradient: 26-56% over 60 min, wavelength: 220 nm) to give an intermediate Hex-Cys-Pro-Pro-
Thr-Gln-Phe-Cys-CHNH-(D-beta-HomoAla-tranexamic acid-1-carboxylicacid-DOTA).

Step 2: 22 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 10 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 6.2 mg 2,6-bis(bromomethyl)fluorobenzene (1.0 eq.) in 0.5 mL of acetonitrile
was added, the mixture was reacted at room temperature for 1 h, then 1 mL of acetic acid was
added, and the mixture was concentrated and then purified by HPLC (separated by preparative
chromatography, column: Huapu C18 10 pum 100A 20*250 mm, mobile phase: A: 0.1% TFA in
water; B: 0.1% TFA in ACN, linear gradient: 30-60% over 60 min, wavelength: 220 nm) to give
a final product Hex-Cys-Pro-Pro-Thr-GIn-Phe-Cys-CH>NH-(D-beta-HomoAla-tranexamic acid-
DOTA) (Cys bridge 2,6-bis(bromomethyl)fluorobenzene) trifluoroacetate.

HPLC purity was 99.4%, MS (m/z): 1608.6 [M+H]".

Example 17

FoC Compound 17
Step 1: 0.35 g of Fmoc-beta-Homo Cys(Trt)-CTC Resin with a degree of substitution of

0.59 mmol/g was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide
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(DMF) for 2 h and then drained, and deprotection was performed with 10 mL of 20% piperidine
(Pip)/DMF. Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-
hydroxybenzotriazole (HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of
DMF was added for reaction, and then the resulting mixture was drained and washed with 15 mL
of DMF. According to the polypeptide sequence, the respective amino acids were added
successively, and all amino acids were linked via solid phase synthesis. The crude resin was
successively washed with DMF, DCM and MeOH, and the obtained crude resin was treated with
10 mL of 1% TFA/DCM. The organic phase was respectively washed with water and saturated
brine, and concentrated in vacuum to give the fully protected intermediate Hex-Cys(Trt)-Pro-Pro-
Thr(tBu)-GIn(Trt)-1Nal-beta-HomoCys(Trt)-OH. 281 mg of the intermediate and 58 mg of
HOOBt (2.2 eq.) were dissolved in 10 mL of DMF and cooled to 0°C, then 68 mg of EDC
hydrochloride (2.2 eq.) and 61 mg of 2-(4-trifluoromethylphenyl)ethylamine (2.0 eq.) were
successively added, and the mixture was reacted at room temperature. Upon completion of the
reaction, DMF was removed via concentration in vacuum, 10 mL of 5% aqueous phosphoric acid
solution and 20 mL of ethyl acetate were added, and the mixture was stirred and separated. The
organic phase was successively washed with water and saturated brine and concentrated in vacuum
to give the intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-GIn(Trt)-1Nal-beta-HomoCys(Trt)-2-(4-
trifluoromethylphenyl)ethylamine. 309 mg of the intermediate was successively washed with
DMF, DCM and MeOH, treated with solution E (TFA : EDT : H2O : phenol : TIS=90:2.5:2.5
: 2.5 : 2.5) and methyl tert-butyl ether, and centrifuged, and the product was washed with methyl
tert-butyl ether again, dried and purified by HPLC (separated by preparative chromatography,
column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA
in ACN, linear gradient: 45-75% over 60 min, wavelength: 220 nm) to give an intermediate Hex-
Cys-Pro-Pro-Thr-Gln-1Nal-beta-HomoCys-2-(4-trifluoromethylphenyl)ethylamine.

Step 2: 91 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 100 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 43 mg TBMB (1.5 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 62 mg of cysteamine (10 eq.) was added and stirred for
another 2 h, 1 mL of acetic acid was added, and the mixture was concentrated, lyophilized and
then purified by HPLC (separated by preparative chromatography, column: Huapu C18 10 pm
100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient:
40-70% over 60 min, wavelength: 220 nm) to give an intermediate 2 Hex-Cys-Pro-Pro-Thr-GlIn-
1Nal-beta-HomoCys-2-(4-trifluoromethylphenyl)ethylamine (Cys bridge TBMB (H-AET)). 60

mg of the intermediate 2 (1.0 eq.) and 34 mg of DOTA-NHS (1.5 eq.) were dissolved in 5 mL of
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DMF, then 0.048 mL of DIPEA (6 eq.) was added, and the mixture was reacted at room
temperature for 2 h, concentrated and then purified by HPLC (separated by preparative
chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in
water; B: 0.1% TFA in ACN, linear gradient: 38-68% over 60 min, wavelength: 220 nm) to give
a final product Hex-Cys-Pro-Pro-Thr-Gln-1Nal-beta-HomoCys- 2-(4-trifluoromethylphenyl)
ethylamine (Cys bridge TBMB (DOTA-AET)) trifluoroacetate.

HPLC purity was 96.7%, MS (m/z): 853.5 [M+2H]*".

Example 18

O
O Compound 18

Step 1: 0.5 g of Fmoc-Linker MBHA Resin with a degree of substitution of 0.405 mmol/g
was weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for
2 h and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF.
Raw materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole
(HOBt) = 3 : 3 : 3) were charged in equivalent proportions and 10 mL of DMF was added for
reaction, and then the resulting mixture was drained and washed with 15 mL of DMF. According
to the polypeptide sequence, the respective amino acids were added successively, and all amino
acids were linked via solid phase synthesis. The crude resin was successively washed with DMF,
DCM and MeOH, treated with solution E (TFA : EDT : H>O : phenol : TIS=90:2.5:2.5:2.5:
2.5) and methyl tert-butyl ether, and centrifuged, and the product was washed with methyl tert-
butyl ether again, dried and purified by HPLC (separated by preparative chromatography, column:
Huapu C18 10 pum 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN,
linear gradient: 40-70% over 60 min, wavelength: 220 nm) to give an intermediate Hex-Cys-Pro-
Pro-Thr-GIn-Phe(2-CF3)-beta-HomoCys-2Nal-NHa.

Step 2: 103 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 100 mL
of 50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),

and a solution of 47 mg TBMB (1.5 eq.) in 0.5 mL of acetonitrile was added, the mixture was
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reacted at room temperature for 1 h, then 68 mg of cysteamine (10 eq.) was added and stirred for
another 2 h, 1 mL of acetic acid was added, and the mixture was concentrated, lyophilized and
then purified by HPLC (separated by preparative chromatography, column: Huapu C18 10 um
100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient:
37-67% over 60 min, wavelength: 220 nm) to give an intermediate 2 Hex-Cys-Pro-Pro-Thr-Gln-
Phe(2-CF3)-beta-HomoCys-2Nal-NH> (Cys bridge TBMB (H-AET)). 59 mg of the intermediate
2 (1.0 eq.) and 33 mg of DOTA-NHS (1.5 eq.) were dissolved in 5 mL of DMF, then 0.046 mL of
DIPEA (6 eq.) was added, and the mixture was reacted at room temperature for 2 h, concentrated
and then purified by HPLC (separated by preparative chromatography, column: Huapu C18 10 pm
100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient:
34-64% over 60 min, wavelength: 220 nm) to give a final product Hex-Cys-Pro-Pro-Thr-Gln-
Phe(2-CF3)-beta-HomoCys-2Nal-NH; trifluoroacetate.

HPLC purity was 97.6%, MS (m/z): 875.1 [M+2H]*".

Example 19

FsC Compound 19

Step 1: 0.3 g of Fmoc-1Nal-CTC Resin with a degree of substitution of 0.69 mmol/g was
weighed and placed in a reactor, soaked with 10 mL of N,N-dimethylformamide (DMF) for 2 h
and then drained, and deprotection was performed with 10 mL of 20% piperidine (Pip)/DMF. Raw
materials (amino acid : N,N’-diisopropylcarbodiimide (DIC) : 1-hydroxybenzotriazole (HOBt) =
3 :3:3) were charged in equivalent proportions and 10 mL of DMF was added for reaction, and
then the resulting mixture was drained and washed with 15 mL of DMF. According to the
polypeptide sequence, the respective amino acids were added successively, and all amino acids
were linked via solid phase synthesis. The crude resin was successively washed with DMF, DCM
and MeOH, and the obtained crude resin was treated with 10 mL of 1% TFA/DCM. The organic
phase was respectively washed with water and saturated brine, and concentrated in vacuum to give

the fully protected intermediate Hex-Cys(Trt)-Pro-Pro-Thr(tBu)-GIn(Trt)-1Nal-OH. 233 mg of the
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intermediate and 55 mg of HOOBt (2.0 eq.) were dissolved in 10 mL of DMF and cooled to 0°C,
then 65 mg of EDC hydrochloride (2.0 eq.) and 93 mg of H-Cys(Trt)-CHoNH-3-(4-
trifluoromethylphenyl)propionic acid (1.0 eq.) were successively added, and the mixture was
reacted at room temperature. Upon completion of the reaction, DMF was removed via
concentration in vacuum, 10 mL of 5% aqueous phosphoric acid solution and 20 mL of ethyl
acetate were added, and the mixture was stirred and separated. The organic phase was successively
washed with water and saturated brine and concentrated in vacuum to give the intermediate Hex-
Cys(Trt)-Pro-Pro-Thr(tBu)-GIn(Trt)-1Nal-Cys(Trt)-CH>NH-3-(4-
trifluoromethylphenyl)propionic acid. 323 mg of the intermediate was successively washed with
DMF, DCM and MeOH, treated with solution E (TFA : EDT : H>O : phenol : TIS=90:2.5:2.5
: 2.5 :2.5) and methyl tert-butyl ether, and centrifuged, and the product was washed with methyl
tert-butyl ether again, dried and purified by HPLC (separated by preparative chromatography,
column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA
in ACN, linear gradient: 34-64% over 60 min, wavelength: 220 nm) to give an intermediate Hex-
Cys-Pro-Pro-Thr-GIn-1Nal-Cys-CH;NH-3-(4-trifluoromethylphenyl)propanoic acid.

Step 2: 56 mg (1.0 eq.) of the final product obtained in step 1 was dissolved in 60 mL of
50 mM aqueous ammonium bicarbonate solution and acetonitrile (with a volume ratio of 1 : 1),
and a solution of 27 mg TBMB (1.5 eq.) in 0.5 mL of acetonitrile was added, the mixture was
reacted at room temperature for 1 h, then 38 mg of cysteamine (10 eq.) was added and stirred for
another 2 h, 1 mL of acetic acid was added, and the mixture was concentrated, lyophilized and
then purified by HPLC (separated by preparative chromatography, column: Huapu C18 10 pm
100A 20*250 mm, mobile phase: A: 0.1% TFA in water; B: 0.1% TFA in ACN, linear gradient:
41-71% over 60 min, wavelength: 220 nm) to give an intermediate 2 Hex-Cys-Pro-Pro-Thr-GlIn-
1Nal-Cys-CHoNH-3-(4-trifluoromethylphenyl)propanoic acid (Cys bridge TBMB (H-AET)). 29
mg of the intermediate 2 (1.0 eq.) and 17 mg of DOTA-NHS (1.5 eq.) were dissolved in 5 mL of
DMEF, then 0.023 mL of DIPEA (6 eq.) was added, and the mixture was reacted at room
temperature for 2 h, concentrated and then purified by HPLC (separated by preparative
chromatography, column: Huapu C18 10 um 100A 20*250 mm, mobile phase: A: 0.1% TFA in
water; B: 0.1% TFA in ACN, linear gradient: 38-68% over 60 min, wavelength: 220 nm) to give
a final product Hex-Cys-Pro-Pro-Thr-Gln-1Nal-Cys-CH,NH-3-(4-
trifluoromethylphenyl)propanoic acid (Cys bridge TBMB (DOTA-AET)) trifluoroacetate.

HPLC purity was 96.1%, MS (m/z): 853.3 [M+2H]*".

Examples 20-25
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f Compound 20
To a solution of compound 11 (0.4 mM) in 4.9 mL of sodium acetate (0.4 M, pH 5.0), 3
equivalents of indium(III) chloride (1.2 mM) was added. The resulting mixture was vortexed at

50°C for 20 min or at room temperature overnight. The resulting crude product was purified by

5 HPLC to give 1.8 mg (61% yield) of a white solid. MS (m/z): 824.5 [M+2H]*".

0] NH S o
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%(N S/\,H N In NW (0]
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(0] NH o N 0

(6]
(0]
A\Q © Compound 21

To a solution of compound 14 (0.4 mM) in 4.8 mL of sodium acetate (0.4 M, pH 5.0), 3
equivalents of indium(III) chloride (1.2 mM) was added. The resulting mixture was vortexed at

50°C for 20 min or at room temperature overnight. The resulting crude product was purified by

10  HPLC to give 2.6 mg (81% yield) of a white solid. MS (m/z): 833.2 [M+2H]*".

Y Compound 22
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To a solution of compound 16 (0.4 mM) in 4.6 mL of sodium acetate (0.4 M, pH 5.0), 3
equivalents of indium(III) chloride (1.2 mM) was added. The resulting mixture was vortexed at

50°C for 20 min or at room temperature overnight. The resulting crude product was purified by

HPLC to give 2.5 mg (78% yield) of a white solid. MS (m/z): 861.8 [M+2H]*".
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5 0 Compound 23

To a solution of compound 12 (0.4 mM) in 4.8 mL of sodium acetate (0.4 M, pH 5.0), 3
equivalents of indium(III) chloride (1.2 mM) was added. The resulting mixture was vortexed at

50°C for 20 min or at room temperature overnight. The resulting crude product was purified by

HPLC to give 2.1 mg (66% yield) of a white solid. MS (m/z): 833.5 [M+2H]*".

/,,‘QFO i
HO
10 ‘ Compound 24

To a solution of compound 13 (0.4 mM) in 4.4 mL of sodium acetate (0.4 M, pH 5.0), 3
equivalents of indium(III) chloride (1.2 mM) was added. The resulting mixture was vortexed at

50°C for 20 min or at room temperature overnight. The resulting crude product was purified by

HPLC to give 1.7 mg (53% yield) of a white solid. MS (m/z): 898.2 [M+2H]*".
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To a solution of compound 15 (0.4 mM) in 4.7 mL of sodium acetate (0.4 M, pH 5.0), 3
equivalents of indium(III) chloride (1.2 mM) was added. The resulting mixture was vortexed at
50°C for 20 min or at room temperature overnight. The resulting crude product was purified by
HPLC to give 1.8 mg (56% yield) of a white solid. MS (m/z): 854.7 [M+2H]*".

Examples 26-28

Hz
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O Compound 26
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a)  The compounds to be labeled (compounds 11, 14 and 16) were formulated in DMSO
to a concentration of 1 mM and diluted to 0.1 mM using 0.1 M sodium acetate buffer with a pH of
4.5.

b)  The germanium/gallium generator was eluted with 5 mL of 0.1 M HCI in sections,
and the most active part (1 mL) was taken. To 0.25 mL of the eluent, 0.5 mL of 0.1 M sodium
acetate buffer with a pH of 4.5 and 40 pL of precursors (corresponding to compounds 11, 14 and
16, respectively, 0.1 mM) were added in a 1.5 mL centrifuge tube as a reaction tube. The mixture
was uniformly mixed by vortex for 10 s and heated at 95°C at 800 rpm for 15 min.

¢) The C18 column was activated with anhydrous ethanol and rinsed with pure water
until clean and dried.

d)  The solution from the end of the reaction was passed through a C18 column, rinsed
with pure water and dried, followed by rinsing with ethanol, with 3 drops of ethanol in one tube
and about 10 tubes in total.

The tube with the highest radioactive dose was taken for HPLC quality control. The purity
of compound 26 was 90.88%, the purity of compound 27 was 97.19%, and the purity of compound
28 was 99.79%.

Examples 29-30
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Compound 30

To 40 pL of the respective precursor compounds (compounds 11 and 16, 0.1 mM), 260 pL.

of 0.5 M acetic acid/sodium acetate buffer with a pH of 4.5 and 1.8 pL (about 2 mci) of !”’Lu were

5  added respectively, and the mixture was heated at 95°C for reaction for 20 min.

The purity of the labeled compound was identified by the Radio-HPLC method.

Chromatographic conditions: mobile phase A: 0.1%TFA-H20; mobile phase B: 0.1%
TFA-CAN; chromatographic column: Shim-pack VP-ODS 150L*4.6, 5 um; flow rate: 1 mL/min;

wavelength: 220 nm; method: time: 0 min 5% B, 15 min 95% B;

10 The Radio-HPLC result of compound 29 was 96.84%. The Radio-HPLC result of

compound 30 was 99.54%.
Example 31

NH, Compound 31
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Compound 31 was synthesized with reference to the synthesis method of compound 2.
HPLC purity was 98.9%, MS (m/z): 1058.5 [M+H]".
Example 32

H Compound 32
5 Compound 32 was synthesized with reference to the synthesis method of compound 2.

HPLC purity was 99.5%, MS (m/z): 1128.7 [M+H]".
o, NI
o LT
“N"So o)\[
NH o O

Y
o \‘._Kfo
HN\(;g
HN
gj Compound 33

Compound 33 was synthesized with reference to the synthesis method of compound 2.

10 HPLC purity was 97%, MS (m/z): 1148.7 [M+H]" .

Example 33

HoN

Example 34

D Compound 34
Compound 34 was synthesized with reference to the synthesis method of compound 2.
HPLC purity was 99.3%, MS (m/z): 1126.7 [M+H]" .
15 Example 35
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Compound 35 was synthesized with reference to the synthesis method of compound 2.
HPLC purity was 99.2%, MS (m/z): 1140.6 [M+H]" .
Example 36

? W
g

HZN

5 O Compound 36
Compound 36 was synthesized with reference to the synthesis method of compound 2.

HPLC purity was 99.5%, MS (m/z): 1134.6 [M+H]" .

Example 37
o; TH/\/
HZN
““” 5
f |
N Compound 37
10 Compound 37 was synthesized with reference to the synthesis method of compound 2.

HPLC purity was 98.3%, MS (m/z): 1149.7 [M+H]" .
Example 38
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Compound 38 was synthesized with reference to the synthesis method of compound 2.

HPLC purity was 98.1%, MS (m/z): 1124.6 [M+H]" .

Example 39
DS
. OH,,,;LO ° NrNHz
HZN&/LNH /ﬁs
5 OOZ Compound 39

Compound 39 was synthesized with reference to the synthesis method of compound 2.

HPLC purity was 98.6%, MS (m/z): 1074.6 [M+H]" .

Foas )7
S jﬁ

10 Compound 40 was synthesized with reference to the synthesis method of compound 2.

HPLC purity was 99%, MS (m/z): 1060.5 [M+H]" .

Example 40

Compound 40

Example 41
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Compound 41 was synthesized with reference to the synthesis method of compound 2.
HPLC purity was 98.9%, MS (m/z): 1074.5 [M+H]" .
Example 42
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5 O Compound 42
Compound 42 was synthesized with reference to the synthesis method of compound 4.
HPLC purity was 96.4%, MS (m/z): 1060.7 [M+H]" .
Example 43

O

HZNT(\ \\<
@HNJ/\S
HN
o)\©\
cl Compound 43

10 Compound 43 was synthesized with reference to the synthesis method of compound 4.
HPLC purity was 98%, MS (m/z): 1118.8 [M+H]" .
Example 44
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Compound 44 was synthesized with reference to the synthesis method of compound 4.

HPLC purity was 96.6%, MS (m/z): 1102.7 [M+H]" .

Example 45
o 5 NLO ° o HWANHZ
HQN)OVLNH /\ds
5 onNj) Compound 45

Compound 45 was synthesized with reference to the synthesis method of compound 4.
HPLC purity was 97.7%, MS (m/z): 1045.6 [M+H]" .
Example 46

Compound 46
10 Compound 46 was synthesized with reference to the synthesis method of compound 4.

HPLC purity was 97.1%, MS (m/z): 1048.6 [M+H]" .

PoRs 7
o jﬁ

Compound 47 was synthesized with reference to the synthesis method of compound 2.

Example 47

Compound 47
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HPLC purity was 99.2%, MS (m/z): 1059.6 [M+H]" .
Example 48

T

HZN

O
Compound 48

Compound 48 was synthesized with reference to the synthesis method of compound 2.
5 HPLC purity was 98.1%, MS (m/z): 1060.7 [M+H]" .
Example 49

Compound 49 was synthesized with reference to the synthesis method of compound 2.

HPLC purity was 97.7%, MS (m/z): 1077.6 [M+H]" .
10 Example 50

Compound 49

on Compound 50
Compound 50 was synthesized with reference to the synthesis method of compound 2.

HPLC purity was 97 %, MS (m/z): 1065.6 [M+H]" .

Example 51
oH, ) N ?
SN xIVay
HZNT(\ zH g
° O
15 C\ Compound 51
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Compound 51 was synthesized with reference to the synthesis method of compound 4.

HPLC purity was 97.1%, MS (m/z): 1128.7 [M+H]" .

Example 52
LAY
; uLo © H@/N
HZNY\ %j)
o
}\Q Compound 52
5 Compound 52 was synthesized with reference to the synthesis method of compound 4.

HPLC purity was 98.4%, MS (m/z): 1135.7 [M+H]" .
Example 53

Compound 53
Compound 53 was synthesized with reference to the synthesis method of compound 4.
10 HPLC purity was 97.3%, MS (m/z): 1140.8 [M+H]" .
Example 54

/>

“::rg

Compound 54
Compound 54 was synthesized with reference to the synthesis method of compound 4.

HPLC purity was 97.5%, MS (m/z): 1134.7 [M+H]" .
15 Example 55
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HaN Compound 55
Compound 55 was synthesized with reference to the synthesis method of compound 4.

HPLC purity was 98.8%, MS (m/z): 1033.6 [M+H]" .

T
AR

5 O Compound 56

Example 56

Compound 56 was synthesized with reference to the synthesis method of compound 4.
HPLC purity was 96.4%, MS (m/z): 1045.6 [M+H]" .
Example 57

3 Li@zf

vt
o
10 Compound 57 was synthesized with reference to the synthesis method of compound 4.

HPLC purity was 97.1%, MS (m/z): 1031.6 [M+H]" .

Compound 57

Example 58

OH Compound 58
Compound 58 was synthesized with reference to the synthesis method of compound 2.

15 HPLC purity was 99.4%, MS (m/z): 1059.7 [M+H]" .
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S'(HNNj) Compound 59

Compound 59 was synthesized with reference to the synthesis method of compound 10.

HPLC purity was 96.5%, MS (m/z): 1030.6 [M+H]".

5 Example 60
OH N />

o
N s

*ﬁ

Compound 60 was synthesized with reference to the synthesis method of compound 2.

Compound 60

Example 61
OH L \(\)7 \(r\/
Compound 61
10 Compound 61 was synthesized with reference to the synthesis method of compound 2.
Example 62
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Compound 62
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Compound 62 was synthesized with reference to the synthesis method of compound 1.

Example 63

Compound 63
Compound 63 was synthesized with reference to the synthesis method of compound 2.

5 Example 64

OWT

?5 LA
“H“f

Compound 64 was synthesized with reference to the synthesis method of compound 4.

Compound 64

Example 65

Compound 65
10 Compound 65 was synthesized with reference to the synthesis method of compound 4.

Example 66
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Compound 66 was synthesized with reference to the synthesis method of compound 11.

Example 67

° OH
o Compound 67
Compound 67 was synthesized with reference to the synthesis method of compound 11.
Example 68
o\ LD
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Compound 68
Compound 68 was synthesized with reference to the synthesis method of compound 11.

Example 69
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o Compound 69
Compound 69 was synthesized with reference to the synthesis method of compound 10.

Example 70

2 ﬁﬁj o

.ﬁ fﬂ“ ff

o Compound 70
5 Compound 70 was synthesized with reference to the synthesis method of compound 11.

Example 71

Compound 71
Compound 71 was synthesized with reference to the synthesis method of compound 10.

Example 72

10 Compound 72

Compound 72 was synthesized with reference to the synthesis method of compound 11.
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Compound 73 was synthesized with reference to the synthesis method of compound 11.

Example 74

Compound 74
Compound 74 was synthesized with reference to the synthesis method of compound 10.

Example 75

o
\D Compound 75

Compound 75 was synthesized with reference to the synthesis method of compound 11.

10 Example 76
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é Compound 76

Compound 76 was synthesized with reference to the synthesis method of compound 11.

Example 77

OH HO — V&o
0 Compound 77
5 Compound 77 was synthesized with reference to the synthesis method of compound 11.

Example 78

Step 1: 1.28 g (1 mmol) of CTC resin with a degree of substitution of 0.78 mmol/g was

weighed and placed in a reactor, and the raw materials (Fmoc-betahomoCys(Trt)-OH/N,N-
10  diisopropylethylamine (DIPEA) = 1.5/6) were dissolved in 10 mL of dichloromethane (DCM) in

equivalent proportion, and the above solution was added to the reactor for reaction for 3-4 h, then

1 mL of methanol (MeOH) was added for capping, and the resulting mixture was successively
washed with DCM and N,N-dimethylformamide (DMF), and then deprotected with 10 mL of 20%
piperidine (Pip)/DMF. The raw materials (amino acid/1-hydroxybenzotriazole (HOBt)/N,N'-

15  diisopropylcarbodiimide (DIC) = 2/2/2) were dissolved in 10 mL of DMF in equivalent proportion,
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and the above solution was added to the reactor for reaction. At the end of the reaction, the solution
was drained and the product was washed with 10 mL of DMF. According to the polypeptide
sequence, Fmoc-1Nal-OH, Fmoc-GIn(Trt)-OH, Fmoc-Thr(tBu)-OH, Fmoc-Pro-OH, Fmoc-Pro-
OH, and Fmoc-D-Cys(Trt)-OH amino acids were added successively. Then the product was
deprotected with 10 mL of 20% piperidine (Pip)/DMF, the raw materials (n-hexanoic acid/O-
benzotriazazole-tetramethyluronium hexafluorophosphate (HBTU)/DIPEA = 2/1.9/4) were
dissolved in 10 mL of DMF in equivalent proportion, and the above solution was added to the
reactor for reaction. At the end of the reaction, the solution was drained and the peptide resin was
successively washed with DMF and MeOH. Finally, the peptide resin was treated with a cut
solution (trifluoroacetic acid (TFA)/ethanedithiol (EDT)/H>O = 92.5/5/2.5) and diethyl ether, and
centrifuged to give crude Hexanoyl-D-Cys-Pro-Pro-Thr-Gln-1Nal-betahomoCys-OH.

Step 2: 500 mg (1 eq.) of the crude product obtained in step 1 was dissolved in 100 mL of
acetonitrile and water (with a volume ratio of 1/1), then a solution of 185 mg (1 eq.) of 1,3,5-tris
(bromomethyl)benzene (TBMB) in 2 mL of acetonitrile was added, and 1 M (NH4)2CO3 aqueous
solution was added to adjust the pH of the reaction solution to alkaline. After 10 min of the
reaction, a solution of 485 mg (2 eq.) 0f 2,2°,2°°-(10-(2-((2-thioethyl)amino)-2-oxoethyl)-1,4,7,10-
tetraazacyclododecane-1,4,7-triyl) triacetic acid (DOTA-AET) in 2 mL of water was added, and
then 1 M (NH4).COs aqueous solution was added to adjust the pH of the reaction solution to
alkaline. The reaction was continued for 24 h, diluted by addition of 200 mL of water, purified by
RP-HPLC (preparative column size: 1 inch; filler: Luna C18(3); mobile phase: phase A: 0.1%
TFA in H>O, phase B: 0.1% TFA in 80% acetonitrile in water; elution gradient: 35-65% phase B
in 60 min; wavelength: 220 nm), and lyophilized to give the compound 78 Hexanoyl-(D-
Cys(tMeBn(DOTA-AET))-Pro-Pro-Thr-Gln-1Nal-betahomoCys)-OH trifluoroacetate.

HPLC purity was 95.44%, MS (m/z): 1534.7 [M+H]".

Example 79

Compound 79 (Hexanoyl-(Cys(tMeBn(DOTA-AET))-D-Pro-Pro-Thr-GlIn-1Nal-

betahomoCys)-OH) was synthesized with reference to the synthesis method of compound 78.
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During synthesis, the A1 amino acid raw material was adjusted from S to R configuration, while
the A2 amino acid raw material was adjusted from S to R configuration.

HPLC purity was 90.14%, MS (m/z): 1535.74 [M+H]".

Example 80

Compound 80 (Hexanoyl-(Cys(tMeBn(DOTA-AET))-Pro-D-Pro-Thr-GIn-1Nal-
betahomoCys)-OH) was synthesized with reference to the synthesis method of compound 78.
During synthesis, the A1 amino acid raw material was adjusted from S to R configuration, while
the A3 amino acid raw material was adjusted from S to R configuration.

10 HPLC purity was 90.13%, MS (m/z): 1534.73 [M+H]".

Example 81

Compound 81 (Hexanoyl-(Cys(tMeBn(DOTA-AET))-Pro-Pro-D-Thr-GlIn-1Nal-
betahomoCys)-OH) was synthesized with reference to the synthesis method of compound 78.
15 During synthesis, the Al amino acid raw material was adjusted from S to R configuration, while
the A4 amino acid raw material was adjusted from S to R configuration.
HPLC purity was 92.36%, MS (m/z): 1535.75 [M+H]".
Example 82
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Compound 82 (Hexanoyl-(Cys(tMeBn(DOTA-AET))-Pro-Pro-Thr-D-GIn-1Nal-
betahomoCys)-OH) was synthesized with reference to the synthesis method of compound 78.
During synthesis, the A1 amino acid raw material was adjusted from S to R configuration, while

5  the A5 amino acid raw material was adjusted from S to R configuration.

HPLC purity was 94.36%, MS (m/z): 1534.75 [M+H]".
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Example 83

o
Compound 83 (Hexanoyl-(Cys(tMeBn(DOTA-AET))-Pro-Pro-Thr-Gln-D-1Nal-
10 betahomoCys)-OH) was synthesized with reference to the synthesis method of compound 78.
During synthesis, the A1 amino acid raw material was adjusted from S to R configuration, while

the A6 amino acid raw material was adjusted from S to R configuration.

HPLC purity was 94.76%, MS (m/z): 1534.66 [M+H]".

Example 84
OH ﬁ\(\N HW)/\/
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Compound 84 (Hexanoyl-(Cys(tMeBn(DOTA-AET))-Pro-Pro-Thr-Gln-1Nal-D-

betahomoCys)-OH) was synthesized with reference to the synthesis method of compound 78.
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During synthesis, only the A1 amino acid raw material was adjusted from S to R configuration,
while the A3 amino acid raw material was adjusted from R to S configuration.
HPLC purity was 90%, MS (m/z): 1534.73 [M+H]".

Abbreviation of structural formula of compound
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Effect Example 1 Method for detecting the inhibitory activity of compounds against
FAP protease activity

The human recombinant FAP protein (Acrobiosystems, FAP-H82Q6) was diluted to a 125
pM FAP working solution with an assay buffer (50 mM Tris-HCI, 1 M NaCl, 1 mg/mL BSA, pH
7.5), and the FAP substrate (Z-Gly-Pro-AMC (LEONBIO, 68542-93-8)) was diluted to a 150 uM
substrate working solution with the assay buffer. 40 pl of FAP working solution and 20 pl of
compounds at different concentrations (4-fold dilution) were taken, then 40 ul of substrate working
solution was added, and the mixture was uniformly mixed on a shaker at room temperature for 1
min. The uniformly mixed mixture was reacted at room temperature in the dark for 90 min. The
fluorescence value Ex = 380 nm/Em = 460 nm was read by using a microplate reader. The original
data was saved, and the ICso value of the compound was obtained by using the original data or the
Inhibition% via calculation and analyzing the data with Graphpad PRISM. When the compound
has a ICsp < 100 nM, it is indicated that the compound has a significant inhibitory activity against
FAP protease activity and meets the protease activity index of the candidate compound.

3BP-4186 and 3BP-3554 are compounds in CN 114341158 A and have the following

structures:

3BP-4186 3BP-3554 5
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Compound No. | FAP 1Cso (nM) Compound No. | FAP ICso (nM)
3BP-4186 98.82 Compound 40 11.4
Compound 1 2.91 Compound 42 16.2
Compound 2 4.24 Compound 43 3.11
Compound 3 25.06 Compound 44 2.6
Compound 4 11.3 Compound 45 10.8
Compound 5 1.8 Compound 46 15.6
Compound 6 7.25 Compound 47 29
Compound 31 | 1.61 Compound 48 35.2
Compound 32 | 3.35 Compound 49 | 4.98
Compound 33 | 2.9 Compound 50 14.4
Compound 34 | 5.92 Compound 51 2.73
Compound 35 | 6.62 Compound 52 3.93
Compound 36 | 4.18 Compound 53 5.78
Compound 37 | 4.67 Compound 54 | 7.05
Compound 38 | 4.12 Compound 58 2.8
Compound 39 | 5.31 Compound 59 11.5

The results showed that the compounds of the present disclosure that are not linked with a

chelating agent have a stronger inhibitory activity against FAP protease activity than 3BP-4186.

Compound No. FAP ICsp (nM) Compound No. FAP ICso (nM)
3BP-3554 1.8 Compound 13 0.97
Compound 7 1.53 Compound 14 0.28
Compound 8 1.18 Compound 15 0.67
Compound 10 0.23 Compound 16 0.41
Compound 11 0.26 Compound 19 0.98
Compound 12 0.46

The results showed that the compounds of the present disclosure that are linked with a

chelating agent have a stronger inhibitory activity against FAP protease activity than 3BP-3554.
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Compound No. FAP ICsp (nM) Compound No. FAP ICsy (nM)
Compound 78 14.75 Compound 82 209.3
Compound 79 > 5000 Compound 83 1042
Compound 80 566.4 Compound 84 6.70
Compound 81 70.58

The results showed that among compounds 78-84 formed by replacing 7 amino acids of
compound 11 with enantiomers, compounds 78, 81 and 84 still showed good inhibitory activity
against FAP protease activity.

Effect example 2 Test of inhibitory activity of compounds against DPP4 protease
activity

The human recombinant DPP4 protein (Acrobiosystems, DP4-H5211) was formulated into
a 125 pM working solution with an assay buffer (20 mM Tris-HCI, 100 mM NaCl), and the DPP4
substrate (H-Gly-Pro-AMC.HBr (LEONBIO, 115035-46-6)) was diluted to a 250 uM DPP4
substrate working solution with the assay buffer. 40 ul of DPP4 working solution and 20 pl of
compounds at different concentrations (4-fold dilution) were taken, then 40 pul of DPP4 substrate
working solution was added, and the mixture was uniformly mixed on a shaker at room
temperature for 1 min. The uniformly mixed mixture was reacted at room temperature in the dark
for 90 min. Reading was made by microplate reader at excitation and emission wavelengths of 380
nm and 460 nm. The original data was saved, and the ICso value of the compound was obtained

by analyzing the data with Graphpad PRISM.
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Compound No. DPP4 IC50 (uM) Compound No. DPP4 IC50 (uM)
3BP-4186 >10 Compound 40 > 10
Compound 1 > 10 Compound 42 > 10
Compound 2 >10 Compound 43 >10
Compound 3 >10 Compound 44 > 10
Compound 5 >10 Compound 46 >10
Compound 6 >10 Compound 47 > 10
Compound 31 > 10 Compound 48 >10
Compound 32 >10 Compound 49 > 10
Compound 33 > 10 Compound 50 >10
Compound 34 > 10 Compound 51 >10
Compound 35 > 10 Compound 52 > 10
Compound 36 > 10 Compound 53 >10
Compound 37 >10 Compound 54 > 10
Compound 38 > 10 Compound 58 >10
Compound 39 >10

The results showed that the compounds of the present disclosure that are not linked with a

chelating agent have an inhibitory activity against DPP4 protease activity comparable to that of

3BP-4186.

Compound No. DPP4 IC50 (uM) Compound No. | DPP4 IC50 (uM)
3BP-3554 >10 Compound 13 > 10
Compound 7 > 10 Compound 14 > 10
Compound 8 > 10 Compound 15 > 10
Compound 10 > 10 Compound 16 > 10
Compound 11 > 10 Compound 19 > 10
Compound 12 > 10

The results showed that the compounds of the present disclosure that are linked with a

chelating agent have an inhibitory activity against DPP4 protease activity comparable to that of

3BP-3554.
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Effect example 3 Test of inhibitory activity of compounds against PERP protease
activity

The human recombinant PREP protein (R&D systems, 4308-SE-010) was formulated into
a 125 pM working solution with a assay buffer (25 mM Tris-HCI, 250 mM NaCl, 2.5 mM DTT, 1
mg/mL BSA), and the PREP substrate (Z-Gly-Pro-AMC (LEONBIO, 68542-93-8)) was diluted
to a 125 pM PREP substrate working solution with the assay buffer. 40 pl of PREP working
solution and 20 pl of compounds at different concentrations (4-fold dilution) were taken, then 40
ul of PREP substrate working solution was added, and the mixture was uniformly mixed on a
shaker at room temperature for 1 min. The uniformly mixed mixture was reacted at room
temperature in the dark for 90 min. Reading was made by microplate reader at excitation and
emission wavelengths of 380 nm and 460 nm. The original data was saved, and the ICso value of
the compound was obtained by analyzing the data with Graphpad PRISM.

The ratio of the ICso value of inhibitory activity of a compound on PREP protease activity
to the ICso value of inhibitory activity of the compound on FAP protease activity reflects the
selectivity of the compound to PREP protease activity: A > 10000, 10000 > B > 3300, 3300 > C

> 1000, 1000 > D > 330, 330 > E > 100, and 100 > F.

Compound No. PREP/FAP Compound No. PREP/FAP
3BP-4186 F Compound 44 C
Compound 4 D Compound 45 D
Compound 31 C Compound 46 D
Compound 32 D Compound 47 E
Compound 33 D Compound 48 D
Compound 34 E Compound 49 E
Compound 35 D Compound 50 C
Compound 36 E Compound 51 D
Compound 37 D Compound 52 D
Compound 38 D Compound 53 D
Compound 39 D Compound 54 E
Compound 40 D Compound 57 E
Compound 42 E Compound 58 E
Compound 43 D Compound 59 E
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The results showed that the compounds of the present disclosure that are not linked with a

chelating agent have a higher selectivity for PREP than 3BP-4186.

Compound No. PREP/FAP Compound No. PREP/FAP
3BP-3554 C Compound 12 A
Compound 8 B Compound 14 B
Compound 10 A Compound 15 B
Compound 11 A Compound 16 B

The results showed that the compounds of the present disclosure that are linked with a
chelating agent have a higher selectivity for PREP than 3BP-3554.

Effect Example 4 Plasma stability experiment of compounds in mice

The plasma stability experiment was performed using plasma from CD-1 mice. The
compounds were diluted to a concentration of 1 mM with methanol. To 0.792 mL of plasma, 8.00
puL of 1 mM of each test compound was added, and 50.0 pL of the plasma sample was taken after
uniform mixing. The remaining sample was placed in a 37°C water bath and incubated for 24 h.
Then 50.0 pL of the plasma sample was taken, and 10 pL of an internal standard (100 uM 3BP-
3554 as the internal standard of compound 13, and 100 uM compound 13 as the internal standard
of other test compounds) was added to the above samples, respectively, and uniformly mixed.
After centrifugation, the sample was diluted 1-fold with 0.2% trifluoroacetic acid and analyzed by

LC-MS/MS.

Compound No. | 24 h remaining amount (%)

3BP-3554 87

Compound 11 | 94

Compound 12 | 94

Compound 13 100

Compound 15 | 93

Compound 16 | 96

The results showed that the compounds of the present disclosure have a higher plasma
stability in mice than 3BP-3554.

Effect Example S Pharmacokinetics of compounds

Male CD-1 mice weighing 30-35 g were selected, and a test compound was injected into
the tail vein at 0.2 mg/kg. Plasma samples were collected at 5, 15, 30, and 60 min and 2, 4, 8, and
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24 h after administration and processed accordingly. The drug content was analyzed by LC-
MS/MS.
Among them, compounds 20, 21 and 22 were compounds formed by chelating non-

radioactive in with compounds 11, 14 and 16, respectively.

Parameter 3BP-3623 Compound 20 | Compound 21 | Compound
22
Cunax (ng/mL) 594 772 1010 1120
Tz (h) 0.37 1.63 1.26 7.93
AUCq.(h*ng/mL) | 195 308 634 740
Vss (L/kg) 0.24 0.52 0.22 1.18
Cl (L/hkg) 1.02 0.61 0.31 0.26
5
The results showed that the half-life, AUC and clearance rate of the compounds of the
present disclosure were better than those of 3BP-3623.
3BP-3623 is a compound in CN 114341158 A and has the following structure:
OH mN )
L E AN
o O? w0 © on’N‘(ro\/
HZN)K/’INH " $ o\O dl\o
O RS S\
H(N HQ/N\& a
O P on SNNW/‘ &
10 Effect Example 6 Experiment on distribution of compounds in tissues

Male SCID mice (6-8 weeks old) were subcutaneously inoculated with 5 x 105 HEK293-

FAP cells (FAP was highly expressed in HEK293 cells). 10 days later, 30 mice with tumor size of
200-300 mm? were randomly divided into 3 groups. Each mouse in the 3 groups was administered

with compound ""Lu-3BP-3554, compound 29 and compound 30 with a radiation dose of 100

15 pCi, respectively. Blood, kidney and tumor tissues were collected at time points of 4 h, 8 h, 24 h,
72 h and 168 h, and all blood samples and tissue samples were measured for radioactive counts by

gamma counter.
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Time Tumor Kidney Blood Tumor/kid | Tumor/blo
Compound
(h) (ID %/g) (ID %/g) | (ID %/g) ney od
4 21.21 6.65 0.07 3.23 290.35
8 18.42 6.37 0.02 2.88 1180.18
17"Lu-3BP-
24 10.37 292 0.01 3.55 731.53
3554
72 5.05 0.86 0.0038 5.75 1330
168 1.52 0.16 0.0091 9.44 167.79
4 25.62 11.06 0.99 2.32 26.16
8 27.45 8.63 0.39 3.18 70.12
Compound
5 24 22.70 5.69 0.03 3.99 1634.37
72 19.21 2.43 0.0079 7.12 2405.35
168 13.11 0.47 0.011 27.58 1161.77
4 34.29 4.98 2.11 6.88 16.27
8 30.94 5.57 0.98 5.56 3232
Compound
20 24 21.64 3.64 0.10 5.95 212.10
72 16.79 2.20 0.0151 6.98 1103.52
168 8.81 0.65 0.018 11.85 483.67
N Compounds 29 and 30 were compounds formed by chelating radioactive !"'Lu
ote

with compounds 11 and 16, respectively.

The results showed that the injection dose%/g tissue of compounds 29 and 30 at different

time points were significantly higher than that of '"’Lu-3BP-3554, indicating that compounds 29
and 30 are more highly enriched and persist longer in tumor tissues compared with '"’Lu-3BP-
3554. Compounds 29 and 30 also had better tissue selectivity for kidney and blood tissues than
7TLu-3BP-3554; therefore, compounds 29 and 30 had better safety compared with !"’Lu-3BP-
3554.

7"Lu-3BP-3554 is a compound in CN 114341158 A and has the following structure:

Effect Example 7 Compound efficacy experiment

DCF232042WO

104




10

15

The stable transgenic cell line HEK-293-FAP with high expression of FAP was constructed
and 1 x 10° HEK-293-FAP cells were injected subcutaneously to establish an NOG tumor-bearing
mouse model, which was used in the experiment when the tumor grew to about 300 mm?. The
tumor-bearing mice were randomly divided into 4 groups: control group, compound 29 0.4 mCi
group (0.4 mCi/mouse), compound 29 0.8 mCi group (0.8 mCi/mouse) and '""Lu-3BP-3554 0.8
mCi group (0.8 mCi/mouse), with 6 mice in each group. On day 0 of the experiment, each group
of mice was injected with 0.1 ml of a compound solution according to the dosage, and the volume
of tumor was measured on days 2,4, 7, 11, 14, 17, and 21 of the experiment. When the volume of
tumor was greater than 2000 mm?®, the tumor-bearing mice were euthanized.

The experimental results showed: compounds 29 and !”’Lu-3BP-3554 could significantly
inhibit tumor growth. The inhibitory effect of compound 29 on tumors had a dose-response
relationship, and the inhibitory effect of the 0.8 mCi group on tumors was better than that of the
0.4 mCi group. Compared with positive molecule '7’Lu-3BP-3554, on the 21st day of the
experiment, the inhibitory effects of both compound 29 0.8 mCi group and 0.4 mCi group on
tumors were better than those of !"’Lu-3BP-3554 0.8 mCi group.
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CLAIMS

1. A polypeptide compound, a pharmaceutically acceptable salt thereof, a solvate thereof or
a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide compound is a
compound represented by formula I; wherein A1, Az, Az, A4, As, A and A7 are sequentially

5  connected via a peptide bond (-CO-NH-);

A7 has a structure represented by formula a-7,

SR\*
‘z%

a-7

“&” denotes that the carbon atom herein is a chiral carbon, that is,

A A

S H S
Wy N
R' R’
10 a-7-1 and/or a-7-2 ; “*” end denotes attachment to B;

R!is -(CH2)mM;

mis1,2,3,4,5or6;

M is -COR'! or -NR'“R'?;

R'"! is -OH, -NR®R®, -OCi.palkyl, -OCjs.iocycloalkyl, -OCe.i0aryl, -O-5-10-membered
15  heteroaryl, a group formed by the loss of a H atom by an amino group on an amino acid, a group

formed by the loss of a H atom by an amino group on a peptide formed by 2 or more amino acids,
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-OC;.12alkyl substituted with 1, 2 or 3 R¢, -OC3.12cycloalkyl substituted with 1, 2 or 3 Rf, -OCs.

joaryl substituted with 1, 2 or 3 R®!, or -O-5-10-membered heteroaryl substituted with 1, 2 or 3 R"

1.

R?* and R® are independently H, Ci.palkyl, Cs.iacycloalkyl, Ce.ioaryl, 5-10-membered
heteroaryl, C-12alkyl substituted with 1, 2 or 3 R®!, Cs_12cycloalkyl substituted with 1, 2 or 3 R>
2 Ce-10aryl substituted with 1, 2 or 3 R*3, or 5-10-membered heteroaryl substituted with 1, 2 or 3
R

R>! R®2, R®3 and R are independently deuterium, -OH, -NHa, -COOH, -CONH,, -CN,
halogen, Ci.izalkyl, Cs.izcycloalkyl, Ce.ioaryl, 5-10-membered heteroaryl, Cs.joaryl substituted
with 1, 2 or 3 R!"!| 5-10-membered heteroaryl substituted with 1, 2 or 3 R>!2, Cs.12cycloalkyl
substituted with 1, 2 or 3 R™!3, or Cy.12alkyl substituted with 1, 2 or 3 R>1;

RO RY12 RY13 and R>!1 are independently Ci-12alkyl, halogen, or Ci.1palkyl substituted
with 1, 2 or 3 halogen;

RS, Rf, R®! and R™ are independently halogen, -OH or -NHa;

R!? and R!? are independently H, Ci.i2alkyl, Cs.iacycloalkyl, Ce-ioaryl, 5-10-membered
heteroaryl, -CORE, a group formed by the loss of a -OH group by a carboxyl group on an amino
acid, a group formed by the loss of a -OH group by a carboxyl group on a peptide formed by 2 or
more amino acids, Ci-1zalkyl substituted with 1, 2 or 3 R", Cs.12cycloalkyl substituted with 1, 2 or
3 R™!, Ce.10aryl substituted with 1, 2 or 3 R™2, or 5-10-membered heteroaryl substituted with 1, 2
or 3 RM3;

R# is independently Ci.izalkyl, Cs.iacycloalkyl, Ce.10aryl, 5-10-membered heteroaryl, Ci.
12alkyl substituted with 1, 2 or 3 R&!, Cs.iacycloalkyl substituted with 1, 2 or 3 R&€?2, Cg.joaryl
substituted with 1, 2 or 3 R&3, or 5-10-membered heteroaryl substituted with 1, 2 or 3 R&%;

Re! R&2 R&3 and R&* are independently deuterium, -OH, -NH», -COOH, -CN, halogen, C-
12alkyl, Cs.12cycloalkyl, Ce-10aryl, or Ce.10aryl substituted with 1, 2 or 3 R&1-!;

R&!! is independently -OH, -NH,, -COOH, -CN, halogen, Ci-12alkyl, or Ci-12alkyl substituted
with 1, 2 or 3 halogen;

RP, RP! RM2 and R™3 are independently deuterium, -COOH, -CN, halogen, -OH, or -NHy;
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B is i ;
B1, B2 and B3 are independently N or C;
ais 1,2 or3;
R? is independently H, Ci.12alkyl or halogen;
5 “**” end denotes attachment to A7; “##” end denotes attachment to Aj;

A has a structure represented by formula a-1,

\HJ\&(H\F@
S
# \Z
a-1
(@]
\gk&(kl\m
S
# %
“&” denotes that the carbon atom herein is a chiral carbon, that is, a-1 is
O
o)
\QJ\EH "\\H\R3
\R3
S S
# \8 # \Z
a-1-1 and/or a1-2 .« ond denotes attachment to B;
10 wherein R? is -COC;.12alkyl, -COOC -12alkyl, -COC-12alkyl substituted with 1, 2 or 3 R*!, -

COOC;.12alkyl substituted with 1, 2 or 3 R32, a group formed by the loss of a -OH group by a
carboxyl group on an amino acid, or a group formed by the loss of a -OH group by a carboxyl
group on a peptide formed by 2 or more amino acids;

R3! and R*? are independently deuterium, -NHa,, -COOH, -CN, halogen, -OH, -NR3*!-IR3-1-

15 2 or-OCi.ppalkyl;

R3-1"! and R*!-2 are independently H or Ci-12alkyl;

A> has a structure represented by formula a-2 or a-2-2, the nitrogen end of which is attached
to A1, and the carbonyl end of which is attached to As;
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A2

R4 Rg/("g -2
5 z
a-2 a-2-2

3 >

R* and R? are independently H, C-1zalkyl or Ci-12alkyl substituted with 1, 2 or 3 R*!;

R*! is independently deuterium, -OH, halogen, -NHa, or -COOH;

R”? is independently H, deuterium, -CHs, -OH, -NHa, or F; the number of R*%is 1, 2, 3 or 4;
5 A3 has a structure represented by formula a-3, the nitrogen end of which is attached to Ao,

and the carbonyl end of which is attached to As;
RA3

RA3 is H, deuterium, -CHs, -OH, -NH; or F; the number of R**is 1, 2, 3 or 4;
A4 has a structure represented by formula a-4, the nitrogen end of which is attached to As,

10 and the carbonyl end of which is attached to As;
OH
N
O{H’a
a-4 :
As has a structure represented by formula a-5, the nitrogen end of which is attached to Aa,

and the carbonyl end of which is attached to Ag;

w\“’

R® NH

0]

3-5 ;
15 wherein R is -(CH2)xCOR®"!, in which x is 1, 2 or 3, and R®! is -OH or -NHp;
A has a structure represented by formula a-6, the nitrogen end of which is attached to As,

and the carbonyl end of which is attached to A7;
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wherein R is -CHCé.10aryl, -CHz-5-10-membered heteroaryl, -CH>Cs-12cycloalkyl, -CH2Cs.
joaryl substituted with 1, 2 or 3 R”!, -CH,-5-10-membered heteroaryl substituted with 1, 2 or 3 R”-
2, or -CH,Cs.12cycloalkyl substituted with 1, 2 or 3 R73;

R7!, R”2 and R7* are independently deuterium, -OH, -NHa, halogen, -CN, Ci.12alkyl, or Ci-
12alkyl substituted with 1, 2 or 3 halogen;

in the 5-10-membered heteroaryl, the heteroatom in each 5-10-membered heteroaryl is
independently selected from one or more of N, O and S, and the number of the heteroatom is

independently 1, 2 or 3.

2. The polypeptide compound of claim 1, a pharmaceutically acceptable salt thereof, a solvate
thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide

compound satisfies one or more of the following:
A
X I X r

(1) a-7 is a-7-1 :

(2) mis 1 or2;

(3) R is -OH, -NR*R®, -OC.12alkyl, -OC3.12cycloalkyl, -OCé.10aryl, a group formed by the
loss of a H atom by an amino group on an amino acid, or a group formed by the loss of a H atom
by an amino group on a peptide formed by 2 or more amino acids;

(4) R?* and R® are independently H, Ci.1palkyl, Cs.1acycloalkyl, Co-j0aryl, 5-10-membered
heteroaryl, or Ci.12alkyl substituted with 1, 2 or 3 R%!, Cg.10aryl substituted with 1, 2 or 3 R">3;

(5) R®! and R®? are independently deuterium, -OH, -NH,, -COOH, -CONH>, -CN, halogen,
Cs.1ocycloalkyl, Ce-joaryl, 5-10-membered heteroaryl, or Ce.10aryl substituted with 1, 2 or 3 R>!"!;

(6) R™""! is independently Ci.12alkyl substituted with 1, 2 or 3 halogen;

(7) R and R are independently H, Ci.12alkyl, -CORE, a group formed by the loss of a -
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OH group by a carboxyl group on an amino acid, or a group formed by the loss of a -OH group by
a carboxyl group on a peptide formed by 2 or more amino acids;

(8) Re is independently Ci-12alkyl, Cs.12cycloalkyl, Ce.10aryl, 5-10-membered heteroaryl, Ci-
12alkyl substituted with 1, 2 or 3 R&!, Ce.10aryl substituted with 1, 2 or 3 R&3, or 5-10-membered
heteroaryl substituted with 1, 2 or 3 R&*;

(9) R&!, R&3 and R&* are independently -OH, -NHz, halogen, Ci.12alkyl, Ce-10aryl, or Ce-10aryl
substituted with 1, 2 or 3 R&!!;

(10)  R&!!is independently Ci.1zalkyl substituted with 1, 2 or 3 halogen;

(11)  R?is -COC.12alkyl, -COC-12alkyl substituted with 1, 2 or 3 R3!, a group formed by
the loss of a -OH group by a carboxyl group on an amino acid, or a group formed by the loss of a
-OH group by a carboxyl group on a peptide formed by 2 or more amino acids;

(12)  R*!isindependently -NH; or -OC;.j2alkyl;

(13)  R*and R® are independently Cj.12alkyl; or the nitrogen-containing heterocycle in the
structure represented by formula a-2-2 is a five-membered ring;

(14) xis2or3;

(15) R’ is -CHCg.joaryl, -CH2Cg.ioheteroaryl, -CH2Cs.iocycloalkyl, -CH>Cs.joaryl
substituted with 1, 2 or 3 R7!, or -CH»-5-10-membered heteroaryl substituted with 1, 2 or 3 R7%;
and

(16) R’! and R’ are independently deuterium, -OH, -NH,, halogen, Ci-salkyl, or Ci-

12alkyl substituted with 1, 2 or 3 halogen.

3. The polypeptide compound of claim 1 or 2, a pharmaceutically acceptable salt thereof, a
solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide
compound satisfies one or more of the following:

(1) R is -OH, -NR?R®, -OC}.12alkyl, -OC3.12cycloalkyl, a group formed by the loss of a H
atom by an amino group on an amino acid, or a group formed by the loss of a H atom by an amino
group on a peptide formed by 2 or more amino acids;

(2) R™! is independently Cs.iocycloalkyl, Ce.10aryl, 5-10-membered heteroaryl, or Ce.ioaryl
substituted with 1, 2 or 3 R>!"!;

(3) R#is independently Ci.12alkyl, Cs.12cycloalkyl, Ce.10aryl, 5-10-membered heteroaryl, Ci-
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12alkyl substituted with 1, 2 or 3 R&!, or Ce.10aryl substituted with 1, 2 or 3 RE3;

(4) R&! and R&3 are independently halogen, Cg.10aryl, or Ce-10aryl substituted with 1, 2 or 3
Re.

(5) R7 is -CH2Cs-10aryl, -CH2Cs-12cycloalkyl, or -CH2Cg-10aryl substituted with 1, 2 or 3 R7"!;
and

(6) R™! is independently Ci.12alkyl substituted with 1, 2 or 3 halogen.

4. The polypeptide compound of claim 1 or 2, a pharmaceutically acceptable salt thereof, a

solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein
A
\{ R %{ R
a-7 is a-7-1 :

mis 1 or2;

R!'"!is -OH, -NR?R®, -OC.12alkyl, -OC3.12cycloalkyl, a group formed by the loss of a H atom
by an amino group on an amino acid, or a group formed by the loss of a H atom by an amino group
on a peptide formed by 2 or more amino acids;

R? and R® are independently H, C.12alkyl, Cs.12cycloalkyl, Ce-10aryl, or Ci-12alkyl substituted
with 1, 2 or 3 R*!;

RY! is independently Cs.iocycloalkyl, Ce.0aryl, 5-10-membered heteroaryl, or Ce.ioaryl
substituted with 1, 2 or 3 R>!!;

R">!"!'is independently Cj.12alkyl substituted with 1, 2 or 3 halogen;

R'*? and R'* are independently H, Ci-12alkyl, -CORE, a group formed by the loss of a -OH
group by a carboxyl group on an amino acid, or a group formed by the loss of a -OH group by a
carboxyl group on a peptide formed by 2 or more amino acids;

R® is independently Ci.j2alkyl, Cs.iacycloalkyl, Ce.10aryl, 5-10-membered heteroaryl, Ci-
12alkyl substituted with 1, 2 or 3 R&!, or C.j0aryl substituted with 1, 2 or 3 R&;

R&! and R&? are independently halogen, Cs-10aryl, or Ce.10aryl substituted with 1, 2 or 3 R&!-

R&1! is independently Ci.12alkyl substituted with 1, 2 or 3 halogen;
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R3 is -COC1.12alkyl, -COC1.12alkyl substituted with 1, 2 or 3 R*!, a group formed by the loss
of a -OH group by a carboxyl group on an amino acid, or a group formed by the loss of a -OH
group by a carboxyl group on a peptide formed by 2 or more amino acids;

R3! is independently -NH; or -OC-12alkyl;

R* and R’ are independently Ci-12alkyl; or the nitrogen-containing heterocycle in formula a-
2-2 is a five-membered ring, and R*? is independently H, deuterium, -CH3s, -OH, -NHa, or F; the
number of R*%?is 1, 2 or 3;

xis 1 or2;

R’ is -CH,Cg-10aryl, -CHC3.12cycloalkyl, or -CH2Cg-10aryl substituted with 1, 2 or 3 R7!;

R”! is independently C.ialkyl substituted with 1, 2 or 3 halogen.

5. The polypeptide compound of claim 1 or 2, a pharmaceutically acceptable salt thereof, a
solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide
compound satisfies one or more of the following:

(1) in R, the Ci.1zalkyl in the -OC.-12alkyl is Ci-salkyl;

(2) in R"!, the Cs.1ocycloalkyl in the -OC3.12cycloalkyl is Cs.scycloalkyl;

(3) in R'!, the Cg.j0aryl in the -OCs.j0aryl is phenyl or naphthyl;

(4) in R"!, the group formed by the loss of a H atom by an amino group on an amino acid is

RC
A L |

R® is -(CH2)oCOOH or -(CH2),CONH2;

o and p are independently 0, 1, 2, 3 or 4;

RY is hydrogen, deuterium, Cj-1zalkyl, Cs.12cycloalkyl, Ce-10aryl, 5-10-membered heteroaryl,
Ci-12alkyl substituted with 1, 2 or 3 R%!, Cs.12cycloalkyl substituted with 1, 2 or 3 R%2, Ce.joaryl
substituted with 1, 2 or 3 R%3, or 5-10-membered heteroaryl substituted with 1, 2 or 3 R%4;

R4 R42 RY3 and R4 are independently Ci.12alkyl, Cs.12cycloalkyl, or Ce.-joaryl;

(5) in R""!, the peptide formed by 2 or more amino acids is a peptide formed by 2 to 20 amino
acids;

(6) in R* and R®, the C1.12alkyl or the Ci.12alkyl in the Ci.12alkyl substituted with 1, 2 or 3 R™

!'is independently Ci-salkyl;
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(7) in R? and R®, the C3.12cycloalkyl is independently Cs.scycloalkyl;

(8) in R* and R®, the Cs-10aryl is independently phenyl, biphenyl or naphthyl;

(9) in R? and R®, the number of the heteroatom in the 5-10-membered heteroaryl is 1 or 2;

(10)  in R"™!, the Cs.12cycloalkyl is independently Cs.scycloalkyl;

(11)  in R"™!, the Cs.10aryl or the Ce.10aryl in the Ce-10aryl substituted with 1, 2 or 3 R*!! is
independently phenyl or naphthyl;

(12)  in R*!, the 5-10-membered heteroaryl is independently 5-6 membered heteroaryl;

(13)  in R"™!, the number of the heteroatom in the 5-10-membered heteroaryl is 1 or 2;

(14)  inR"!""!, the halogen or the halogen in the C.12alkyl substituted with 1, 2 or 3 halogen
is independently F, Cl, Bror I,

(15)  in R*>"! the Ci.ppalkyl in the Ci.ipalkyl substituted with 1, 2 or 3 halogen is
independently Ci.salkyl;

(16)  in R and R!?, the Ci.12alkyl is independently Ci-salkyl;

(17)  in R!? and R, the Cs.iocycloalkyl or the Cs.iocycloalkyl in the Cs.jacycloalkyl
substituted with 1, 2 or 3 R™! is independently Cs.scycloalkyl;

(18)  inR'?and R'3, the Cs.10aryl or the Cs.10aryl in the Ce-10aryl substituted with 1, 2 or
3 R"2 is independently phenyl or naphthyl;

(19)  in R!'? and R, the number of the heteroatom in the 5-10-membered heteroaryl or
the 5-10-membered heteroaryl in the 5-10-membered heteroaryl substituted with 1, 2 or 3 R is
1 or2;

(20)  in R and R!'?, the peptide formed by 2 or more amino acids is a peptide formed by
2 to 20 amino acids;

(21)  in R, the Ci.12alkyl or the Ci.1zalkyl in the Ci.i2alkyl substituted with 1, 2 or 3 R&!
is independently Cj.¢alkyl;

(22)  in R&, the Cs.iocycloalkyl is independently Cs.scycloalkyl;

(23)  in Re, the Ce-10aryl or the Cs-10aryl in the Ce.10aryl substituted with 1, 2 or 3 R&3 is
independently phenyl or naphthyl;

(24)  in R®, the 5-10-membered heteroaryl or the 5-10-membered heteroaryl in the 5-10-
membered heteroaryl substituted with 1, 2 or 3 R&* is 5-6-membered heteroaryl;

(25)  in R®, the number of the heteroatom in the 5-10-membered heteroaryl or the 5-10-
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membered heteroaryl in the 5-10-membered heteroaryl substituted with 1, 2 or 3 R&*is 1 or 2;

(26)  in R&! R&? and R&*, the halogen is independently F, Cl, Br or I;

(27)  in R&! Re3 and R&*, the Co-r0aryl or the Ce.-10aryl in the Co-10aryl substituted with 1,
2 or 3 R&!"! is independently phenyl or naphthyl;

(28) in R&!"! the Ci.ppalkyl in the Ci.ipalkyl substituted with 1, 2 or 3 halogen is
independently Ci.ealkyl;

(29) in R&!!) the halogen in the Ci.izalkyl substituted with 1, 2 or 3 halogen is
independently F, Cl, Bror [;

(30)  in R?, the Ci.1zalkyl is independently Ci_salkyl;

(31)  in R2 the halogen is independently F, Cl, Br or I;

(32)  in R?, the -COC|.12alkyl or the Ci.j2alkyl in the -COC.12alkyl substituted with 1, 2
or 3 R*! is independently C;_salkyl;

(33)  in R, the peptide formed by 2 or more amino acids is a peptide formed by 2 to 20
amino acids;

(34)  inR*!, the Ci.izalkyl in the -OC;.12alkyl is independently Ci-salkyl;

(35)  inR*and R, the Cy.12alkyl is independently C-salkyl;

(36)  inR’, the Cs.12cycloalkyl in the -CH,Cs.12cycloalkyl is independently Cs.scycloalkyl;

(37)  in R, the -CH2Cs.10aryl or the Ce.0aryl in the Ce-10aryl substituted with 1,2 or 3 R™
!'is independently phenyl or naphthyl;

(38) in R’, the 5-10-membered heteroaryl in the -CH,-5-10-membered heteroaryl
substituted with 1, 2 or 3 R7% is 5-6-membered heteroaryl;

(39)  inR’, the number of the heteroatom in the 5-10-membered heteroaryl in the -CH»-5-
10-membered heteroaryl substituted with 1,2 or 3 R’ is 1 or 2;

(40) in R”!, the halogen in the Ci.jpalkyl substituted with 1, 2 or 3 halogen is
independently F, Cl, Br or [;

(41) in R”!, the Ci.zalkyl in the Ci.izalkyl substituted with 1, 2 or 3 halogen is

independently Ci.¢alkyl; and

B B
42) Bis N
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6. The polypeptide compound of claim 5, a pharmaceutically acceptable salt thereof, a solvate
thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide
compound satisfies one or more of the following:

(1) in R!, the Cy.12alkyl in the -OC;.12alkyl is n-propyl, isopropyl, n-butyl, isobutyl, or tert-
butyl;

(2) in R!!, the Cs.12cycloalkyl in the -OCs.12cycloalkyl is cyclopentyl;

(3) o and p are independently O or 1;

(4) RYis Cg.1oaryl;

(5) in R!!, the peptide formed by 2 or more amino acids is a peptide formed by 2 to 10 amino
acids;

(6) in R* and R®, the C).12alkyl or the Ci-12alkyl in the Ci.12alkyl substituted with 1, 2 or 3 R™
l'is independently methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, or n-pentyl;

(7) in R® and R®, the Cs.12cycloalkyl is independently cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl, or Aﬁ ;

(8) in R* and R®, the Cé.10aryl is independently phenyl;

(9) in R* and R®, the 5-10-membered heteroaryl is furyl, thienyl, imidazolyl, pyridyl, or
quinolinyl;

(10)  in R®™!, the Cs.1acycloalkyl is independently cyclopropyl, cyclobutyl, cyclopentyl, or
cyclohexyl;

(11)  in R*!, the Ce.10aryl or the Ce.10aryl in the Ce.10aryl substituted with 1, 2 or 3 R*!! is
independently phenyl;

(12)  in R"™!, the 5-10-membered heteroaryl is independently 5-6 membered heteroaryl;

(13)  inR>'"!, the halogen or the halogen in the Ci.12alkyl substituted with 1, 2 or 3 halogen
is F;

(14)  in R™""!) the Ci.ppalkyl in the Ci.jpalkyl substituted with 1, 2 or 3 halogen is
independently methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, or n-pentyl;

(15)  inR'? and R'?3, the Ci.12alkyl is independently methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, tert-butyl, n-pentyl, or n-hexyl;

(16) in R!'? and R'3, the Cs.iocycloalkyl or the Cs.iacycloalkyl in the Cs.acycloalkyl
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substituted with 1, 2 or 3 R""! is independently cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl;

(17)  inR'2 and R!?, the peptide formed by 2 or more amino acids is a peptide formed by
2 to 10 amino acids;

(18)  in R&, the Ci.alkyl or the Ci-12alkyl in the Ci-12alkyl substituted with 1, 2 or 3 R&!
is independently methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, or n-
hexyl;

(19) in R& the Cs.iacycloalkyl is independently cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, or ;

(20)  in Re, the Ce-10aryl or the C-10aryl in the Ce.10aryl substituted with 1, 2 or 3 R&3 is
phenyl;

(21)  in R&! R&3 and R&*, the halogen is Cl;

(22)  in R&! R&3 and R&*, the Cg.10aryl or the Ce-10aryl in the C.10aryl substituted with 1,
2 or 3 R&!"! is phenyl;

(23) in R&L the Cippalkyl in the Ci.izalkyl substituted with 1, 2 or 3 halogen is
independently methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, or n-penty];

(24)  in R&!! the halogen in the Ci.12alkyl substituted with 1, 2 or 3 halogen is F;

(25)  in R?, the Ci.zalkyl is independently methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, n-pentyl, or n-hexyl;

(26)  in R2, the halogen is F;

(27)  in R?, the -COC;.12alkyl or the Ci.1zalkyl in the -COC;.12alkyl substituted with 1, 2
or 3 R*! is independently methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl,
or n-hexyl;

(28)  in R, the peptide formed by 2 or more amino acids is a peptide formed by 2 to 10
amino acids;

(29)  in R*!, the Ci.1zalkyl in the -OC;.12alkyl is independently methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, or n-hexyl;

(30)  in R* and R®, the Ci.1zalkyl is independently methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, tert-butyl, n-pentyl, or n-hexyl;

(31)  in R7, the Cs.iocycloalkyl in the -CH2Cs-12cycloalkyl is independently cyclopropyl,
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cyclobutyl, cyclopentyl, or cyclohexyl;
(32)  inR”!, the halogen in the Cj.12alkyl substituted with 1, 2 or 3 halogen is F; and
(33) in R”!, the Ci.jpalkyl in the Ci.ialkyl substituted with 1, 2 or 3 halogen is

independently methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, or n-pentyl.

7. The polypeptide compound of claim 5, a pharmaceutically acceptable salt thereof, a solvate
thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide
compound satisfies one or more of the following:

(1) in R, the Cy.12alkyl in the -OC;-12alkyl is tert-butyl;

(2) R4is naphthyl;

(3) in R* and R®, the Ci.12alkyl or the Ci.12alkyl in the Ci.12alkyl substituted with 1, 2 or 3 R™

!'is independently methyl or n-pentyl;

(4) in R? and R, the C3.12cycloalkyl is independently cyclopentyl or /ﬂ;

(5) in R"!, the Cs.12cycloalkyl is cyclopentyl;

(6) in R*!"!, the Cy.12alkyl in the Ci-12alkyl substituted with 1, 2 or 3 halogen is methyl;

(7) in R'? and R', the Ci.12alkyl is independently methyl, isopropyl, n-pentyl, or n-hexyl;
(8) in R&, the Ci-2alkyl or the Ci.12alkyl in the Ci-jzalkyl substituted with 1, 2 or 3 R&! is

(9) in R&, the Cs.1ocycloalkyl is independently cyclopentyl, cyclohexyl or ;

independently methyl, ethyl or n-pentyl;

(10)  in R&!! the Ci.izalkyl in the Ci.12alkyl substituted with 1, 2 or 3 halogen is methyl;

(11)  in R?, the Ci.1zalkyl is methyl;

(12)  in R®, the -COC;.12alkyl or the Ci.1zalkyl in the -COC;.12alkyl substituted with 1, 2
or 3 R*! is independently methyl, ethyl or n-pentyl;

(13)  in R*!, the Ci.izalkyl in the -OC.12alkyl is methyl;

(14)  in R*and R’, the C.12alkyl is methyl;

(15)  inR’, the Cs.1ocycloalkyl in the -CH>Cs.12cycloalkyl is cyclohexyl; and

(16)  in R, the Ci.2alkyl in the Ci.12alkyl substituted with 1, 2 or 3 halogen is methyl.

8. The polypeptide compound of claim 1 or 2, a pharmaceutically acceptable salt thereof, a
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solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide

“I:<? W[;f

NH OH NH

NK’&O (S) 0 0
o 0 QO HO
() R! is -CH,COOH, -CH,CH,COOH, Q NH;

compound satisfies one or more of the following:

O
o]
H,NOC
2 LA )
Oo ;/OH o NH, 5
ARRVS Ty
O~

, o) -CHzCONHz,

M[%7
o T : ?Ef
:Ef:f:X’ ]'EL]'D HN\[::j HN\W:i; §:§ | t?:], {17’ éb,

\{/ —CHzNHz, -CH,NHCOCH3, -CH2CH2NHa», -CH,NH(CH>)4CH3, -CH2NH(CH>)sCHz,

®5@®%®“.
o %o T

|

/J/ O N7

/%]J_\; AH/\NHZ /\H/\NHZ A{(\NHZ Aﬂ/\/\/\/
0 , © , © , © ,or O ;

5

(2) R*is
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(5) a3 is , optionally ~ © A ;

re NH
) ., MXINH )O\\/ jo"H
o] - 1,
O oﬁ/(\(go HoN \(L
o
(6) a-5 is , optionally OH , or

HO %L
0]
5 ;and
HN;‘LL' %
)\(ﬁ HN
R’ o
(7) a-6 is o) , optionally

HN% HN% HN%
o) ’ o) or S J _

9. The polypeptide compound of claim 8, a pharmaceutically acceptable salt thereof, a solvate

HN% HN%
57 &Y

10  thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide

compound satisfies one or more of the following:

(HR*is O ;
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(3) a2 is O ;
RR -2

\ N Aﬁ/;/N>

@ O s o -

(5) is ;and

10. The polypeptide compound of claim 1, a pharmaceutically acceptable salt thereof, a
solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide

compound is selected from any of the following compounds:

S ﬁ ﬁ

10 NH, , ,
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11. A polypeptide compound, a pharmaceutically acceptable salt thereof, a solvate thereof or
a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide compound is a
compound represented by formula I-B; wherein A1, As, Az, A4, As, As and A7 are sequentially

connected via a peptide bond (-CO-NH-);

R! is -(CH2)m'M;
m’is0,1,2,3,4,5, or6;

Bis N

a’is 1,2 or 3;

B1’ is CH, and B>’ and B3’ are independently N or C; R?* is independently H, Ci.1zalkyl or
halogen, and at least one R?’ is halogen;

or B1’, B2” and B3’ are independently N or CH; R?’ is independently Ci.12alkyl or halogen;

and

other groups are as defined in any one of claims 1-10.

12. The polypeptide compound of claim 11, a pharmaceutically acceptable salt thereof, a
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solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide

compound satisfies one or both of the following:

- " NQZ\
avia®
(1) B’ is or N—7" . and

(2) R! is -COOH.

5
13. The polypeptide compound of claim 12, a pharmaceutically acceptable salt thereof, a
solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the compound
is selected from any of the followmg structures:
OH L )7 OH L \[ﬁ)?, \'(r\/
é\f . @* f -
10
14. A polypeptide compound, a pharmaceutically acceptable salt thereof, a solvate thereof or
a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide compound is a
compound represented by formula [-C; wherein A1, Az, A3, A4, As, A¢’ and A7 are sequentially
connected via a peptide bond (-CO-NH-);
Az
/ As/ \A1
4, \
\ B
As /
\As' N,
15 I-C

R] 18 -(CHZ)m’M
m’is0,1,2,3,4,5, or 6;
Ag¢’ has a structure represented by formula a-6’,
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wherein R” is -CH2Cjs.12cycloalkyl, Ce.10aryl substituted with 1, 2 or 3 R”!, or -CHxCs-
1acycloalkyl substituted with 1, 2 or 3 R72;
R’ and R7*% are independently C.12alkyl or Ci.12alkyl substituted with 1, 2 or 3 halogen; and

other groups are as defined in any one of claims 1-10.

15. The polypeptide compound of claim 14, a pharmaceutically acceptable salt thereof, a
solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide
compound satisfies one or both of the following:

(1) R” is -CH,C3.12cycloalkyl, or Ce.-10aryl substituted with 1, 2 or 3 R”"!, and

(2) R!is -COOH.

16. The polypeptide compound of claim 14, a pharmaceutically acceptable salt thereof, a

solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein R” is -

F F \II‘E
FK@
CHacyclohexyl or .

17. The polypeptide compound of claim 14, a pharmaceutically acceptable salt thereof, a
solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide

compound is the followmg compound:

2,0 ﬁﬁj v

@* fﬁ

18. A polypeptide compound, a pharmaceutically acceptable salt thereof, a solvate thereof or
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a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide compound is
represented by formula II,
D-L;
II

D is the compound represented by formula I of any one of preceding embodiments or a group
formed by the loss of a H atom or OH group at the position of B, R! or R?® of the compound
represented by formula I of any one of claims 1-10, a group formed by the loss of a H atom or OH
group at the position of B>, R! or R? of the compound represented by formula I-B of any one of
claims 11-13, or a group formed by the loss of a H atom or OH group at the position of B, R! or
R? of the compound represented by formula I-C of any one of claims 14-17; and

L is a non-cleavable linker.

19. The polypeptide compound of claim 18, a pharmaceutically acceptable salt thereof, a
solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein L is: -A, -W, -
W-A, -A-W, -W-A-W, or -A-W-A;

A is a group formed by the loss of a OH group by a carboxyl group on an amino acid, a group
formed by the loss of a H atom by an amino group on an amino acid, a group formed by the loss
of a -OH group by a carboxyl group on a peptide formed by 2 or more amino acids, or a group
formed by the loss of a H atom by an amino group on a peptide formed by 2 or more amino acids;

W is -(Y)e-(CH2).-NHRS;

Y is independently selected from any one or a combination of the following groups: -(CH>)y-
X-, -(CH2)c-Ce-10arylene-(CHz2)4-, -(CH2)c-5-12-membered heterocycloalkyl-(CH2)¢-, -(CH2)c-Cs.
12cycloalkylene-(CHz)4-, and -(CHz).-CO-(CH2)4-; the heteroatom of the 5 to 12-membered
heterocycloalkyl is selected from one or more of N, O and S; the number of the heteroatom is 1, 2
or 3;

Xis S, O or NH;

R'is H or Ci.ipalkyl, or R' together with -NH forms a 5-10-membered nitrogen-containing
heterocycloalkyl;

g, b, c and d are independently 0, 1, 2, 3,4, 5,6, 7, 8,9, and 10.
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20. The polypeptide compound of claim 18, a pharmaceutically acceptable salt thereof, a
solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide
compound satisfies one or both of the following:

(1) D is selected from any of the following segments:

3 L 7 25T L

o N
” o o (¢} H (e}
0 NH
9, M S 5
HoN /E HoN
0
o ° HN s
H
\H(H F F \.“%(N
0 0
oH OH
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OoH , OH ; and
NH,

MYN/S/\/NHZ R@S/©)

(2) L is selected from any of the following segments: , ,

o]

\8&/0\/\
o™
{NH
HN (0]
NH,

0=
g .
w 0 !
. , Or

21. The polypeptide compound of claim 18, a pharmaceutically acceptable salt thereof, a
136

HN__O
j o
-w,‘

H
N
NH, NH, f’\O’
9

DCF232042WO



solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide

compound is selected from any of the following compounds:

HM 4
ég( f Lo

DCF232042WO

F H
F N s~ NH;
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22. A polypeptide compound, a pharmaceutically acceptable salt thereof, a solvate thereof or

a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide compound is

5  represented by formula III:
D-L’-R
111

D is as defined in any one of claims 18-21;

L’ is a group formed by the loss of a H atom by an amino group on L as defined in any one

10  of claims 18-21; and

R 1s a group with the function of chelating metal ions.

23. The polypeptide compound of claim 22, a pharmaceutically acceptable salt thereof, a

solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein R is a group

15  formed by the loss of H or hydroxyl by a chelating agent shown below:
OH

N/—<O
N

HO
Vg 1S
N
AN e G
d (DOTA), HG cool  (DOTAGA),
NH,

(6] >_/
(NOTA), N Aon (NOTAGA), HN
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wherein R is preferably 0 or

24. The polypeptide compound of claim 22, a pharmaceutically acceptable salt thereof, a
solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide

compound is selected from any of the following compounds:

[e) o) HO o NH le} HO
o~ “oH
HO HO
¥ o7 Y
o}
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5 25. A polypeptide compound, a pharmaceutically acceptable salt thereof, a solvate thereof or

a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide compound is
represented by formula V:
[D-L’-R]-M
A%
10 D is as defined in any one of claims 18-21;
L’ is as defined in any one of claims 18-21;
R is as defined in any one of claims 22-24;
M is a diagnostically active radionuclide or a therapeutically active radionuclide; the

diagnostically active radionuclide is selected from 'SF, ®™Tc, ¥Zr, !''In, “’Ga, ®Ga, **Sc, *Sc,
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64Cu 86Y 152Tb 155Tb 203Pb 1231 1241 1251 optionally 64Cu 68Ga IIIIn ISF 99mTC 203Pb and 89Zr.
and the therapeutically active radionuclide is selected from *°Y, '7"Lu, **Ac, 2!2Pb, '%¥Re, 22’Th,

BI], 21 AL, 161TD, 9Tb, 153Sm, ©’Cu, #Sc, optionally *°Y, '7"Lu, 23 Ac, 2'2Pb, and '*'Tb.

5 26. The polypeptide compound of claim 25, a pharmaceutically acceptable salt thereof, a
solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide

compound is selected from any of the following compounds:

o) /N\/ o) P o
O b O b
OHW\N\‘(E\N HT((\/
o N
o o H o) 0)7/ o

HNS(% s o o
Nf NH
S
° NH o HZN)\//L ol
© O%\/LNH o N o s KQ
OJ\O N/\/ g{n 111 />
N/ s’\N
H’L/g(\i\‘/”;'i?\\ofo J \Qo w(\/N\y
O OH
10 o s o ,
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and

149

[D-L’-R]-Q
VI

27. A polypeptide compound, a pharmaceutically acceptable salt thereof, a solvate thereof or

L’ is as defined in any one of claims 18-21;
R is as defined in any one of claims 22-24;

a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide compound is
D is as defined in any one of claims 18-21;

represented by formula VI:

DCF232042WO

10



Q is a non-radionuclide; and the non-radionuclide is selected from In, Ga, Y and Lu,

optionally In.

28. The polypeptide compound of claim 27, a pharmaceutically acceptable salt thereof, a

solvate thereof or a solvate of a pharmaceutically acceptable salt thereof, wherein the polypeptide

compound is selected from any of the following compounds:
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29. A pharmaceutical composition comprising a substance X, and a pharmaceutically
acceptable adjuvant; wherein the substance X is a polypeptide compound of any one of claims 1-
28, a pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of a pharmaceutically

acceptable salt thereof.

30. A kit comprising a substance X, and instructions for use; wherein the substance X is a
polypeptide compound of any one of claims 1-28, a pharmaceutically acceptable salt thereof, a

solvate thereof or a solvate of a pharmaceutically acceptable salt thereof.

31. Use of a substance X for the manufacture of a medicament for the diagnosis or treatment
of a FAP protein-associated disease, wherein the substance X is a polypeptide compound of any
one of claims 1-28, a pharmaceutically acceptable salt thereof, a solvate thereof or a solvate of a
pharmaceutically acceptable salt thereof, and the FAP protein-associated disease is preferably a

tumor.

32. The use of claim 31, wherein the tumor is selected from bronchogenic carcinoma,
hidradenocarcinoma, breast cancer, ovarian cancer, prostate cancer, melanoma, oral squamous
carcinoma, brain tumor, esophageal cancer, gastric cancer, liver cancer, pancreatic cancer,
colorectal cancer, lung cancer, small cell lung cancer, non-small cell lung cancer, renal cancer,
skin cancer, glioblastoma, neurilemmoma, meningioma, neuroblastoma, mesothelioma, sarcoma,
liposarcoma, chondroioma, osteoma, osteosarcoma, semaginoblastoma, testicular tumor, uterine
cancer, head and neck cancer, multiple myeloma, malignant lymphoma, polycythemia vera,
leukemia, thyroid cancer, ureter tumor, bladder tumor, gall bladder cancer, cholangiocarcinoma,

choriocarcinoma and pediatric tumor.

33. Use of a substance X for the manufacture of a FAP inhibitor, wherein the substance X is
a polypeptide compound of any one of claims 1-28, a pharmaceutically acceptable salt thereof, a

solvate thereof or a solvate of a pharmaceutically acceptable salt thereof.
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