What is claimed is:
1. A diphenyl-like compound represented by general formula I, a pharmaceutically

acceptable salt, tautomer, mesomer, racemate, or stereoisomer;-erprodrus thereof:

R2

4
oY,
4 127~ L!
(R )n 2 1 \@/(RB)m

wherein,

ring A and ring B are independently Cs-Coo aromatic ring-or-heteroaromatie ring;
L! is—a—chemical-bondi—alkynyl; -C(R%)=C(R®)-—or—CRR*-CR R —substituted—or

heterearyl, or absent;
R-and RO-R7-R*-R7and R are independently hydrogen, deuterium, halogen, cyano, e+

substituted-or unsubstituted alkyl respectively;

R! and R? are independently deuterium, halogen, cyano, or substituted or unsubstituted
alkyl;

each R3 and each R* are independently hydrogen, deuterium, hydroxyl, -SR!!, -NR'?R3,
halogen, cyano, substituted or unsubstituted alkyl, substituted or unsubstituted C;-C4 alkoxy, -
CONHz, -COR™, -COORP® or -OCOR!%; R!!, R!> and R'? are independently hydrogen, Ci-Ca4
alkyl, substituted C1-C4 alkyl or -COR?, R* is hydrogen, hydroxyl, C;-C4 alkyl or C1-C4 alkoxy;

R, R" and R'¢ are independently hydrogen, C;-C alkyl or substituted Ci-C4 alkyl;

among R!", R'2, R13, R R!5 and R'®, the substituted in the substituted C;-Cs alkyl refers
to being substituted with one or more of Cs-C14 aryl, substituted Cs-C14 aryl, Ci-Cio heteroaryl
and substituted C1-Cio heteroaryl;

substituents in-the s
aryl-the substituted-heteroarylin L' -and- 1" the substituted alkyl in R! and R?, the substituted
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alkyl or the substituted C;-C4 alkoxy in each R3 and each R* are selected from one or more of

R17
_E_N‘ 18

halogen, cyano, Ci-C4 alkyl, hydroxyl, R , Ce-C14 aryl, substituted Ce-Ci4 aryl, C1-Cio
heteroaryl, substituted C1-Cio heteroaryl, C1-C4 alkoxy, C1-C4 carboxyl, C1-C4 ester group and

R17
-%—N’
L R . : :
C1-C4 amido; in , R17 and R'® are independently hydrogen, substituted or unsubstituted

Ci-C4 alkyl, substituted or unsubstituted Ce-Cis4 aryl, substituted or unsubstituted C3-Ce
cycloalkyl, or substituted or unsubstituted Ci-Cs alkoxy; or R'7, R'3 together with the nitrogen
atom to which they are attached form a substituted or unsubstituted 5 to 7-membered
heterocycle; in the heterocycle, heteroatom is N, or N and O, the number of heteroatom is 1 to
4; each R!7 and each R!8 are identical or different;

substituents in the substituted C;-C4 alkyl, the substituted C¢-Ci4 aryl, the substituted Cs-
Cs cycloalkyl, the substituted C;-C4 alkoxy and the substituted 5 to 7-membered heterocycle
in R'7 and R'® are selected from one or more of halogen, cyano, C;-Cs alkyl, substituted C;-Cs
alkyl, C¢-C14 aryl, substituted Cs-Ci4 aryl, Ci-Cio heteroaryl, substituted Ci-Cio heteroaryl,

Ral
N

hydroxyl, R, C;-C4 alkoxy, C-C4 carboxyl, Ci-Cs4 ester group and C;-C4 amido;

in R!7 and R'®, when substituents in the substituted C;-Cs alkyl, the substituted Cs-C14 aryl,
the substituted C3-Cs cycloalkyl, the substituted Ci-C4 alkoxy and the substituted 5 to 7-
membered heterocycle are substituted Ci-C4 alkyl, in the substituents, substituents in the
substituted C;-Cy4 alkyl are selected from one or more of halogen, cyano, Ci-Cy4 alkyl, Cs-Ci4
aryl, substituted Cs-Ci4 aryl, Ci-Cio heteroaryl, substituted Ci-Cio heteroaryl, hydroxyl,

Ra' R

N N
R C1-C4 alkoxy, C1-C4 carboxyl, C1-Cs ester group and Ci-C4 amido; in R°T, Rl

O

J

and R®' are independently hydrogen, C;-C; alkyl or AR , R is C-Cy4 alkyl;
all the above Ci-Cio heteroaryl refer to Ci-Cio heteroaryl in which heteroatom is selected
from N, O and S and the number of heteroatom is 1, 2, 3 or 4+to-4;

substituents in all the above substituted Cs-Ci4 aryl and substituted Ci-Cio heteroaryl are
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selected from one or more of cyano, halogen, hydroxyl, Ci-C4 alkyl and C;-Cy4 alkoxy;
when substituents are more than one, the substituents are identical or different;

in R, R® R!, R%, R3 and R, the alkyl refers to branched and linear saturated aliphatic

hydrocarbonyl comprising 1 to 20 carbon atoms:

mis1,2or3;

nis 1,2 or3.

2. The diphenyl-like compound represented by general formula I, a pharmaceutically

acceptable salt, tautomer, mesomer, racemate, or stereoisomer;-erprodrae thereof as defined in

claim 1, wherein

in ring A and ring B, the-arematieringis Ce-Coo aromatic ring;—preferably is —Cs-Cis

aromatic ring, mere—preferably Ce-Cio aromatic ring, mest—more preferably benzene,

naphthalene, tetrahydronaphthalene, 2,3-dihydroindene, diphenyl, phenanthrene, anthracene or

acenaphthene;

Vor—the . forst6-C1-Ciod o rine i swhich |

and/or, in R!” and R'8, the-eyeloalkyl-is-C3-Cop-eyeloalkyl-preferably-Cs-Cio-eyeloalkyl;
more-preferably C3-Cg cycloalkyl-mestpreferably. is cyclopropyl, cyclobutyl, cyclopentyl, or
cyclohexyl
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and/or, in R!7 and R!8, substituents in the substituted C1-C4 alkyl in R!!, R!2, R!3. R4 R!®

and R!¢, substituents in the substituted alkyl in R! and R2, substituents in the substituted alkyl

or the substituted Ci-C4 alkoxy in each R? and each R*, substituents in the substituted C;-Cy4

alkyl in R!7 and R!3, substituents in the substituted Cs-Ci4 aryl in R!7 and R'®, substituents in

the substituted C3-Cg cycloalkyl in R'7 and R'®, substituents in the substituted C;-C4 alkoxy in

R!7 and R'®8, substituents in the substituted 5 to 7-membered heterocycle in R!7 and R!3, the

aryis-Ce-Coparylpreferably Ce-Ci4 arylerepreferably— is Ce-Cio aryl, mest-preferably
phenyl, naphthyl, tetrahydronaphthyl, 2,3-dihydroindenyl, xenyl, phenanthryl, anthryl or

acenaphthyl,

and/or, in the substituents in the substituted C;-C4 alkyl in R!', R'2, R!3, R'* R!5 and R!®,

substituents in the substituted alkyl in R' and R2, substituents in the substituted alkyl or the

substituted C;-C4 alkoxy in each R3 and each R*, substituents in the substituted C;-C4 alkyl in

R!7 and R!8, substituents in the substituted Cs-Ci4 aryl in R!7 and R'8, substituents in the

substituted C3-Cg cycloalkyl in R'7 and R'8, substituents in the substituted C;-C4 alkoxy in R!7

and R!3, substituents in the substituted 5 to 7-membered heterocycle in R'7 and R!%, the C;-Cio

heteroaryl refers to-C,-Cio-heterearyin-which-heteroatom-isselected-from O, N-and-S-and-the
number-of-heteroatom-ist23-or-4+further preferably C1-Cg heteroaryl in which heteroatom
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is selected from O, N and S and the number of heteroatom is 1, 2, 3 or 4, mere-preferably Ci-
Cs heteroaryl in which heteroatom is selected from O, N and S and the number of heteroatom
is 1, 2, 3 or 4, mest—more preferably, benzimidazolyl, benzofuryl, benzofurazanyl,
benzopyrazolyl, benzotriazolyl, benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl,
cinnolinyl, furyl, imidazolyl, indolinyl, indolyl, indazolyl, isobenzofuryl, isoindolinyl,
isoquinolyl, isothiazolyl, isooxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, oxazoline,
isoxazoline, oxetanyl, pyranyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridopyridyl, pyridazinyl,
pyridyl, pyrimidinyl, pyrrolyl, quinazolyl, quinolyl, quinoxalinyl, tetrazolyl, tetrazolopyridyl,
thiadiazolyl, thiazolyl, thiophenyl or triazolyl;

and/or, in R, R% R!, R2 each R, each R*, substituents in the substituted alkyl in R! and

R2, substituents in the substituted alkyl or the substituted C;-C4 alkoxy in each R3 and each R*

substituents in the substituted C;-C4 alkyl in R!7 and R!3, substituents in the substituted Cs-C14

aryl in R!7 and R!8, substituents in the substituted C3-C¢ cycloalkyl in R!7 and R!8, substituents

in the substituted C;-C4 alkoxy in R'7 and R!®, substituents in the substituted 5 to 7-membered

heterocycle in R!7 and R!8, substituents in substituted Cs-C14 aryl and substituents in substituted

C1-Cjg heteroaryl. the halogen is fluorine, chlorine, bromine or iodine;

and/or, in R°, R% R' R” each R? and each R*, the alkyl refers to branched and linear

#~1 to 10 carbon

atoms, mere preferably 1 to 8 carbon atoms, mest-more preferably, methyl, ethyl, n-propyl,

isopropyl, n-butyl, tert-butyl, isobutyl, pentyl, hexyl, heptyl;—eety—nenyl—deeyl—4:4-
dimethylpenty 2,2 4-trimethylpentyl,undeeyl-dodeeyt and various isomers thereof;

and/or, in each R3, each R*, R?, R!7 and R!3, substituents in the substituted alkyl in R! and

R2, substituents in the substituted alkyl or the substituted C1-C4 alkoxv in each R? and each R*

substituents in the substituted C;-C4 alkyl in R!7 and R!8, substituents in the substituted Cs-Ci4

aryl in R!7 and R!'8, substituents in the substituted C3-C¢ cycloalkyl in R'7 and R!3, substituents

in the substituted C;-C4 alkoxy in R'7 and R!®, substituents in the substituted 5 to 7-membered

heterocycle in R!7 and R!3, substituents in substituted C¢-Ci4 aryl and substituted Ci-Cio

heteroaryl, the Ci-C4 alkoxy represents cyclic or non-cyclic alkyl linked via oxygen bridge

with the recited carbon atom number, preferably €:-Ci—alkoxy—more—preferably—methoxy,

65



ethoxy, n-propoxy, isopropoxy or tert-butoxy;

and/or, in R'” and R'®, the 5 to 7-membered heterocycle refers to 5 to 7-membered

heterocycle in which heteroatom is selected from O, N and S, the number of heteroatom is 1,
2, 3 or 4 and the number of carbon atom is 1, 2, 3, 4, 5 or 6, preferably azetidinyl, piperazinyl,
piperidinyl, pyrrolidinyl, morpholinyl, thiomorpholinyl, dihydroimidazolyl, indolinyl,
dihydroisoxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, dihydrooxazolyl,
dihydropyrazinyl, dihydropyrazolyl, dihydropyridyl, dihydropyrimidinyl, dihydropyrrolyl,
dihydroquinolyl, dihydrotetrazolyl, dihydrothiadiazolyl, dihydrothiazolyl, dihydrotriazolyl or

dihydroazetidinyl.

3. The diphenyl-like compound represented by general formula I, a pharmaceutically

acceptable salt, tautomer, mesomer, racemate, or stereoisomer;-erprodrae thereof as defined in

claim 1 or 2, wherein

L! is-atkynyl—CR%)=CRS)-—CRR*-CRORH

or—unsubstituted hetefeafy], preﬁefab]fl ﬁlkflﬁfll, G(R5}=GER69 oF GR#gS_GRQRH; —here
preferably CRS)=C(R®)—mest preferably-CH=CH-;
and/or, 1? is—alkynyl—CR>)=CR)CRR3CRR__substituted—or—unsubstituted

GRQRW oF ‘lbf‘%ﬂt, more pfefer'ab]j G(RSBZGGRQ) or ‘]b{‘eﬂt, most pi’%f%i"lb]fl 7-CH=CH— or

absent;

and/or, R and RO-R7—R* R’ and-R'" are independently hydrogen or deuterium
respectively;

and/or, R is halogen, cyano, substituted or unsubstituted alkyl, the alkyl is preferably C;-
C4 alkyl, more preferably methyl; substituents in the substituted alkyl are preferably halogen
or hydroxy;

and/or, R? is deuterium, halogen, cyano, substituted or unsubstituted alkyl, the alkyl is

preferably Ci-C4 alkyl, more preferably methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or
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tert-butyl, substituents in the substituted alkyl are preferably one or more of halogen, cyano,
C1-C4 alkyl, hydroxyl, Ci-C4 alkoxy, C1-C4 carboxyl, C;1-C4 ester group and Ci-C4 amido;
and/or, R® and R* are independently deuterium, halogen, cyano, -SR!!, -NR?R!3,
substituted or unsubstituted alkyl, or substituted or unsubstituted C;-C4 alkoxy; preferably are
independently deuterium, halogen, cyano, -SR!!, substituted or unsubstituted alkyl, or

substituted or unsubstituted C;-C4 alkoxy.

4. The diphenyl-like compound represented by general formula I, a pharmaceutically
acceptable salt, tautomer, mesomer, racemate, or stereoisomer;-erprodrae thereof as defined in
one of claims 1 to 3, wherein
R! and R? are independently halogen, alkyl, or alkyl substituted with halogen;
or, R? and R* are halogen;

or, R3 and R* are substituted or unsubstituted alkyl, substituents in the substituted alkyl are
R17
4N
, , R'® .
substituted with one or more of halogen, cyano, hydroxyl, , C6-Ci4 aryl, substituted Cs-

Cia aryl, Ci-Cio heteroaryl, substituted Ci-Cio heteroaryl, Ci-C4 alkoxy and C;-C4 carboxyl,

preferably are substituted with one or more of halogen, R , substituted Cs-C14 aryl and

substituted C;-Cio heteroaryl, when substituents are more than one, the substituents are
identical or different,

or, R? and R* are substituted or unsubstituted C;-C alkoxy, substituents in the substituted

R17
N
18
Ci-C4 alkoxy are substituted with one or more of halogen, cyano, hydroxyl, R , C6-Cra

aryl, substituted Cs-Ci4 aryl, C1-Cio heteroaryl, substituted Ci-Cio heteroaryl and C;-C4 alkoxy,
preferably are substituted with one or more of C;-Cjo heteroaryl, substituted Ci-Cio heteroaryl
and C;-C4 alkoxy, most preferably are substituted with C;-C4 alkoxy; when substituents are

more than one, the substituents are identical or different.

5. The diphenyl-like compound represented by general formula I, a pharmaceutically
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acceptable salt, tautomer, mesomer, racemate, or stereoisomer;-o-prodrug-thereof as defined in
one of claims 1 to 4, wherein

R! and R? are independently halogen, C1-Cs4 alkyl, or Ci-Cy alkyl substituted with one or

more of F, Cl, Br and I (for example, -CH:F, -CHF; or -CF3); or, R? and R* are alkyl substituted

with halogen, the alkyl substituted with halogen is C1-Cs4 alkyl preferably substituted with one

or more of F, Cl, Br and I, preferably -CF3,

R17 R17
N N
. . R'® : . R'® .
or, R? and R* are alkyl substituted with , the alkyl substituted with is
R17 R17
N N
. . R'® . . R'® .
preferably Ci-C4 alkyl substituted with , the C1-C4 alkyl substituted with is
,}LL/\N/RW tlmLJ\ ,R17
preferably R™®  or R™ | wherein, one of R!” and R'8 is H, the other one is alkyl
substituted with one or more of C;-Cs alkoxy, hydroxy and carboxyl, when R? and R* are alkyl
R17 R17 H (0]
-E_N\Rw g_N‘Rw L W)J\OH
substituted with , the alkyl substituted with is preferably
O

H y © e e e
\r’é\/N\‘)J\OH \e’;\/N%OH \;\"VN\)]\OH ?TN\)J\OH \Fé\i/N\)kOH

N ﬁOH ?f\/ on =N \E‘\OH AN \EJ\OH o 7)/1\OH
/

2

HO |
o)
¥ OH f\/ OH L N
\gk E“N/\/OH N of '/\H/\/ 701/
oH Oy, -OH ’
SN OH  z~y LH/OH :{\ KH/OH w{\ : ;{\,\O
“I( 1

}{\
SN Jﬁ(OH I(OH N 2SN 2SN
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Oy, -OH ZSN
“_OH AN OH
e H A~ N /\[O( O w_{\ -?_‘L/\

O OH Oy OH
SN OH -
;{\Nj/\/OH syt OH 5 N
H H =

CN

or, R? and R* is alkyl substituted with substituted Cs-C4 aryl, preferablyLﬁz ;
or, R® and R* is alkyl substituted with substituted Ci-Cio heteroaryl, preferably
CN

-
}1 \N'

or, when R3 is substituted or unsubstituted alkyl, R3 is at meta-position or para-position of
the atom linked with L! on ring A;

or, when R* is substituted or unsubstituted alkyl, R* is at meta-position or para-position of
the atom linked with L? on ring B;

or, when R3 is substituted or unsubstituted alkyl, then 0, 1 or 2 additional substituents can
be present on ring A, when 1 additional substituent is present, the additional substituent is at
para-position, meta-position or ortho-position of the substituted or unsubstituted alkyl;

or, when R* is substituted or unsubstituted alkyl, then 0, 1 or 2 additional substituents can
be present on ring B, when 1 additional substituent is present, the additional substituent is at
para-position, meta-position or ortho-position of the substituted or unsubstituted alkyl;

or, R? and R* are substituted or unsubstituted C;-Cs alkoxy, substituents in the substituted
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R17

N
18

C1-C4 alkoxy are substituted with one or more of halogen, cyano, hydroxyl, R , Ce-Ci4

aryl, substituted Cs-C14 aryl, C1-Cio heteroaryl, substituted C1-Cio heteroaryl and Ci-C4 alkoxys;
preferably R? and R* are substituted C;-C alkoxy, substituents in the substituted C;-Cs alkoxy
are substituted with one or more of Ci-Cjo heteroaryl, substituted C;-Cio heteroaryl and Ci-Cs

alkoxy, when substituents are more than one, the substituents are identical or different; the
CN CN

%
|
3{0\/© , %O\/@\l or 7"50/\/0\;

or, when R? is substituted or unsubstituted C;-C4 alkoxy, R? is at ortho-position or meta-

substituted C;-C4 alkoxy is preferably

position of the atom linked with L! on ring A;

or, when R* is substituted or unsubstituted C;-C4 alkoxy, R* is at ortho-position or meta-

position of the atom linked with L? on ring B.

6. The diphenyl-like compound represented by general formula I, a pharmaceutically
acceptable salt, tautomer, mesomer, racemate, or stereoisomer;-er-prodrae thereof as defined in

one of claims 1 to 5, wherein

R2
4
3ﬁ\ X° R
kd P P
AL S
group is , wherein the definitions of R! and R?
R? 4
3ﬂ\ X5 R
- / e
27 *

or

},J‘ (RMn
r, (R and are independently M’
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s (R%)m1 R17
18
, wherein M! and N! are alkyl substituted with R , or one of M! and N! is

R17
N
18
alkyl substituted with R , the other one is substituted C;-C, alkoxy; wherein the

definitions of R!7, R!%, R3 and R* are the same as defined in any one of claims 1 to 5, nl and
ml are independently 0, 1 or 2;

/_NR17R18 ) /_NR17R18
preferably, M! and N! are " ,orone of M! and N! is ¥ , the other

one is C;-Cy4 alkoxy substituted with one or more of Ci-Cs4 alkoxy, Ci-Cio heteroaryl and
substituted C;-Cio heteroaryl; R? and R* are hydrogen, halogen, alkyl, alkyl substituted with
halogen, C;-C4 alkoxy or substituted C;-C, alkoxy, substituents in the substituted C;-C, alkoxy
preferably are substituted with one or more of C;-C4 alkoxy, Ci-Cio heteroaryl and substituted
C1-Co heteroaryl; the definitions of R'7 and R!® are the same as defined in any one of claims
1to 5;

/_NR17R18 /_NR17R18
more preferably, M! and N! are 7 ,orone of M! and N!is ¥~ , the

other one is C;-Cs alkoxy substituted with Ci-C4 alkoxy; R? and R* preferably are halogen,
alkyl, alkyl substituted with halogen, C;-C4 alkoxy or C;-C4 alkoxy substituted with C;-C4

alkoxy; the definitions of R!” and R!8 are the same as defined in any one of claims 1 to 5.

7. The diphenyl-like compound represented by general formula I, a pharmaceutically

acceptable salt, tautomer, mesomer, racemate, or stereoisomer;-o+prodrue thereof as defined in
X
= 0 o~ .
e TOL, 0L e oy
\@/( m is ge?l N1, CN,:LLL |O,}"L\N :DLL@/ ,
cl N' F Nt Cl E Ew F @\
L Q@V , QQ\NQQN FNT Q@LN v
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N‘l ©N1
f\ ﬂ
BN or °

- , wherein N', R'7 and R!8 are the same as those defined in claim 6;

o
B o} o~
CFs M "
AL Tl LX oy
or (R4)n 1S ??'L K , CN | C|) s D’LL’—\N —
M'  Cl M' E m' Cl M’ F
hegive e SN G HING T\ ¢ |
/"LLL b :LLL b ‘}LL b j%_ M1’ :?zL M1’ |T }LL M1
., X"
2 M, SN

as defined in claim 6.

’

M1
or - : , wherein the definitions of M!, R'7 and R!® are the same

8. The diphenyl-like compound represented by general formula I, a pharmaceutically
acceptable salt, tautomer, mesomer, racemate, or stereoisomer;-o-prodrug thereof as defined in

one of claims 1 to 7, wherein

g CF,

- 4 \@/(Rs)m g@\/n\/\
(R0 and are independently ~ OH
_OH

N N

K)Q O

CF3 o~ ~OH o~
H - H
: OH
LAy, O RSIING & s
o7 o b S
N
P OH
Ao i LOH o~ H _OH
I A 5 0 ES 0 © @AQ

bl ’

H e OYOH

OH o
o~ o~ 0 Y
: H H .
N
H/\[g X 0 © hs o) ° ks 0
5y , | : | |
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b 9 N 9 bl
O._ _OH OO Os_OH
j@/\,\g/)/OH Clt©/\’\5/OH F@/\’\B/OH U\N
‘% b ‘}9( 2 .??1 b ‘51 b
~0 OO
H NH
CI\/©/\N OH Fj©/\N OH ‘1& 5 \/@/\N OH
‘3% b \:Ls‘ b | 2 ?ZL b
~o O._OH
OH H
e Y L L
N ~OH N OH Cl N OH
&7 0 H H
‘:51 b | 9 :61 b }i b
o W, O
N OH & N\(KOH % kaOH
OH OH
OH

o]
OH
OH

CL:/@/\”/?\/OH C;j/©/\

> > ’ >

g » : L
N N e i s P NN N |
H o5 OH IS Tt o) N
A C\) K OH PN PN ?

]

O+ _OH
j; o~ O OH o~  Os OH
N OH /Y\ N IA OH

. e N on N
%/L\NJ\O Ty N~ O Y
- o - o
| - | o) l , I ,
Ve (6] OH
o~ Oz OH o~ Oz OH 0 o~  Ox OH
OH
H < H
2 o} - o) - 0 - o

. OH
o~ o~ OH 0
OH
N OH N OH N
H H H 0
e 0 0% “OH ; 0 . 0
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OH

FsC FsC
L ‘QVQ “kao Y o
OH | 07>0H | N .

0]

FaC _ .

3 D\/H \O/\/O\@ HO. -~ 5 HO\/\H/\E:/EL
N H

s ~"o7 F, @ , F

or

SO U O NOW
and/or, - (R%n are independently AN ~"oH

and

B

FsC N

CF3
NOUT Tty .
ED NI\OH E// i OH f)@d o @\/v;
o“oH 07 0H - N N0, F

O._OH FGC]\/j
B | H
. HO - 3 P
HO~\ x5, ~ON e ZN 51 = N OF
H H H Ll‘e.
F OH F . 07 OH
) s s

9
(@) OH
FsC NLOH
FsC FsC ﬂH
X X F.

JOET JOWE oW N 0

N OH N OH N N X CN

k3 k3 0y OH |

0 ; ”

B

0" OH OH 0 OH - N
Oj\;O/H Os_OH O. OH
FaC N~ EOH FsC N?/’\/OH FiC NI/OH
H = H H
SN o N o) 2N
“~CN ~CN “~CN
| | |
N , N ) N ’
Os__OH
FsC NI/OH
H
2N
~CN
»
or N

9. The diphenyl-like compound represented by general formula I, a pharmaceutically
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acceptable salt, tautomer, mesomer, racemate, or stereoisomer;-o-prodrug thereof as defined in
one of claims 1 to 8, wherein the diphenyl-like compound represented by general

formula I is selected from any one compound of:




10. The diphenyl-like compound represented by general formula I, a pharmaceutically
acceptable salt, tautomer, mesomer, racemate, or stereoisomer;-erprodrae thereof as defined in
one of claims 1 to 9, wherein the diphenyl-like compound represented by general

formula I is a diphenyl-like compound represented by general formula I-A or II:

NR17R18
g% oSS,
L2/ Lt 3 R Lz//
OSlCAR RO
1
LA N or In NR17R18

wherein, the definitions of ring A, ring B, L!, L2, R!, R%, R3, R, M*- N*.R!” and R'® are

the same as defined in any one of claims 1 to 9,nl1is 0, 1 or 2, m1 is 0, 1 or 2. the definitions

of M! and N! are the same as defined in any one of claims 6 to 9.

11. A preparation method of the diphenyl-like compound represented by general formula
I-A or II in claim 10, wherein

in the compound represented by general formula I-A, when -NH- or -COOH is contained
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in M! and N, it is prepared by using a method comprising a step of: deprotecting a compound
represented by general formula II-F as shown below, to obtain the diphenyl-like compound
represented by general formula I-A,

R?

(R“) s>\5 R <R%’\ \\5 R’
RIF L2 = L\Q\k R Lz/ \@ -

IIF1
1I-F R

wherein the definitions of ring A, ring B, L!, L?, R!, R%, R?, R*, M! and N! are the same as
defined in claim 10,n1 is 0, 1 or 2, m1 is 0, 1 or 2, R'F is a group containing amino or carboxyl
protecting group corresponding to M!, R"F! is identical to N'; or R is identical to M!, RIF! ig
a group containing amino or carboxyl protecting group corresponding to N'; or R'F is a group
containing amino or carboxyl protecting group corresponding to M'!, R"F! is a group containing
amino or carboxyl protecting group corresponding to N';

the preparation method of the diphenyl-like compound of general formula II employs any
one method of:

(1) method 1 comprising a step of: reacting a compound represented by general formula
II-A with a compound II-Al as shown below, to obtain the diphenyl-like compound

represented by general formula II,

NR!7R18 R? )
i& Y1 g
4 LZ/ 4 Lz/ Pz L!
(R%)ni Q(RB) . (R*)ni 2> Q(Rs)m
II-A1 1 NR17R18
R17
HN
wherein the structure of the compound II-A1 is as follows: R'® oran acid salt thereof,

the definitions of ring A, ring B, L', L%, R!, R%, R3, R* R!7 and R'® are the same as defined

R17
/—Ni
/ 18
in claim 10, nl1 is 0, 1 or 2, m1 is 0, 1 or 2; in this method, R in ring A and ring B are

identical;
(2) method 2 comprising a step of: reacting a compound represented by general formula

II-B with a compound II-B1 as shown below, to obtain the diphenyl-like compound
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represented by general formula II,

NR17R18

4 R?
1 Y 1 59,
4 R4 Lz/ L!
(Rn Q(R )mi ][ Bl (ROn Q(R?’)m
I NR17R18
R17
HN
wherein the structure of the compound II-B1 is as follows: R' oran acid salt thereof,

the definitions of ring A, ring B, L', L?, R!, R%, R3, R R!7 and R'® are the same as defined
R17
~N

/ n18
in claim 10, nl is 0, 1 or 2, m1 is 0, 1 or 2, M is halogen; in this method, R in ring A

and ring B are identical;
(3) method 3 comprising a step of: reacting a compound represented by general formula
II-C with a compound II-C1 as shown below, to obtain the diphenyl-like compound

represented by general formula II,

lic
R . NR17R18 R2
i& Y1 oy
g L~ L'
(R Q ®m R 2™ \@{(R%
RICT | C1 - NR'7R8
R17
HN
wherein the structure of the compound II-C1 is as follows: R'™ oran acid salt thereof,

the definitions of ring A, ring B, L', L?, R!, R%, R3, R*, R!7 and R!® are the same as defined

in claim 10, n1 is 0, 1 or 2, m1 is 0, 1 or 2; one of RUC and RUC! is R , the other one is
R17

—N
n18

ZEZO, in this method, © R ring A and ring B are identical or different;

(4) method 4 comprising a step of: reacting a compound represented by general formula
II-D with a compound II-D1 as shown below, to obtain the diphenyl-like compound

represented by general formula II,
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R'ID NR7R18 R

4
i& ¥ p 59
4 L2/ 12~ L!
GO Q(R% GO 2> Q(Ra)m

R'®" 11D1 I NR'’R®
R17
HN
wherein the structure of the compound II-D1 is as follows: R'® or an acid salt thereof,

the definitions of ring A, ring B, L', L?, R!, R%, R3, R, R!7 and R'® are the same as defined

R17
_E_N:
. . : : . R18 .
in claim 10, nl1 is 0, 1 or 2, ml is 0, 1 or 2; one of R™ and R™! js , the other one is
R17
N

— WoRe : o .

halogen, in this method, in ring A and ring B are identical or different;

(5) method 5 comprising a step of: deprotecting a compound represented by general
formula II-E as shown below, to obtain the diphenyl-like compound represented by general

formula IT, R'7 or R!8 in the compound represented by general formula IT containing carboxyl;

RIIE R17R18

/
(R4) Q RA) L2 Q Rs)m1

RIE1 NR7R18

wherein the definitions of ring A, ring B, L!, L?, R!, R%, R3, R* R!7 and R'® are the same

_E_N
18
as defined in claim 10, n1is 0, 1 or 2, m1 is 0, 1 or 2, RIE and RIE! are R ,each R!” and

each R'® are identical or different, and at least one contains carboxyl protecting group, R!”

and R'® free of carboxyl protecting group are the same as the corresponding R'7 and R'8 in
R17
~N
. o A R : o
general formula II respectively; in this method, in ring A and ring B are identical or

different.

12. A compound represented by general formula II-A, II-B, I1-C, II-D, II-E and II-F:
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2
RIF NN L (R%
RIIF1

the definitions of ring A, ring B, L!, L%, R!, R?, R3, R4 M. N*.R!7 and R'® are the same

as defined in atleast-any one of claims 1 to 9, the definitions of M' and N' are the same as

defined in any one of claims 6 t0 9. nl is 0, 1 or 2, ml is 0, 1 or 2; M is halogen, one of RC

R R17
4N +N
. R'® . :§:o . R'® .
and RUC! g , the other one is , one of R™ and RM™P! ig , the other one is
R17
i
R1® , s . . .
halogen, R and R"™! are , each R!'”" and each R!® are identical or different, and at

least one contains carboxyl protecting group, R!”" and R!®" free of carboxyl protecting group

are the same as the corresponding R!7 and R'® in general formula II respectively; R'F is a group
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containing amino or carboxyl protecting group corresponding to M!, R"F! is identical to N'; or
R is identical to M!, R is a group containing amino or carboxyl protecting group
corresponding to N'; or R'F is a group containing amino or carboxyl protecting group
corresponding to M!, RUF! is a group containing amino or carboxyl protecting group

corresponding to N'.

13. A compound as shown below:

81



82



14. The diphenyl-like compound of general formula I, a pharmaceutically acceptable salt,
tautomer, mesomer, racemate, or stereoisomer;-o+prodrug thereof as defined in one

of claims 1 to 9 for use as a PD-1 inhibitor and/or PD-L1 inhibitor.

15. The diphenyl-like compound represented by general formula I, a pharmaceutically

acceptable salt, tautomer, mesomer, racemate, or stereoisomer;

and-prodrug thereof as defined in one of claims 1 to 9 for preventing, alleviating or

treating cancer, infection, or autoimmune disease ", wherein the
cancer is preferably one or more of lung cancer, esophageal cancer, gastric cancer, colorectal
cancer, liver cancer, nasopharyngeal cancer, brain tumor, breast cancer, cervical cancer, blood

cancer and bone cancer.

16. A pharmaceutical composition comprising a therapeutically and/or prophylactically
effective amount of the diphenyl-like compound represented by general formula I, a

pharmaceutically acceptable salt, tautomer, mesomer, racemate, or stereoisomer;—etabelite;

metabolie precursor-orprodrug thereof as defined in one of claims 1 to 9, and a
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pharmaceutically acceptable carrier and/or diluent.
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