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Condensed Ring Derivative, and Preparation Method, Intermediate,
Pharmaceutical Composition and Use Thereof

The International Application claims priority of Chinese Patent Application
CN201510131828.5, filed on March 24, 2015, the contents of which are incorporated
herein by reference in their entireties.

Field of invention

The present invention relates to a condensed ring derivative, and preparation method,
intermediate, pharmaceutical composition and use thereof.

Prior arts

Hyperuricemia (HUA) is related to many diseases such as gout, hypertension, diabetes,
hypertriglyceridemia, metabolic syndrome, coronary heart disease and renal damage
etc. (Puig JG, et al. CurrOpin Rheumatol, 2008, 20, 187-191; Edwards NL, et al.
Cleve Clin J Med, 2008, 75(Supp! 5), 13-16), which has been a metabolic disease
threatening human’s health, and was recognized as one of the twenty stubborn and
chronic diseases in the 21 century by the United Nations.

Uric acid 1s the final product metabolized from the purine in vivo, which goes through
glomerular filtration mainly in its origin form, and reabsorption, re-secretion by renal
tubule, finally excreted with urine, and very few of them can enter enteric cavity
through the secreting of the mesenteric cells. (Hediger M A, et al. Physiology 2005,
20(2), 125-133). SI section of the proximal convoluted tubule is the position where
the uric acid is reabsorbed, and 98%-100% filtered uric acid enters the epithelium
through urate transporter 1 (URAT1) upon the brush border membrane of the tubular
epithelial cells. Inhibiting the activity of the URAT1 can reduce the reabsorption of
the uric acid, which allows the uric acid excreted with urine thereby lowering the level
of the uric acid in the blood and relieving or treating hyperuricemia and various
related diseases.

Any discussion of documents, acts, materials, devices, articles or the like which has
been included in the present specification is not to be taken as an admission that any
or all of these matters form part of the prior art base or were common general
knowledge in the field relevant to the present disclosure as it existed before the
priority date of each of the appended claims.

Throughout this specification the word "comprise", or variations such as "comprises"
or "comprising”, will be understood to imply the inclusion of a stated element, integer
or step, or group of elements, integers or steps, but not the exclusion of any other
element, integer or step, or group of elements, integers or steps.

Content of the present invention

The technical problem to be solved in the present invention is to provide a condensed
ring derivative totally different from the prior art, and preparation method,

1
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intermediate, pharmaceutical composition and use thereof. The condensed ring
derivative of the present invention has obvious inhibitory activity against URAT]I,
which can effectively relieve or treat hyperuricemia and various related diseases.

The present invention provides a condensed ring derivative having a structure of
formula I, a tautomer, a mesomer, a racemate, an enantiomer, a diastereoisomer, or a
pharmaceutically acceptable salt, a metabolite, a metabolic precursor or a pro-drug
thereof,

la
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Wherein ring A is an aryl (preterably a C¢ ;¢ aryl, more preferably a phenyl (e.g.

%
e

Rs ) or a heteroaryl (preferably a C, s heteroaryl having 1-3 heteroatoms selected

%

i A
+ N
Ry

from N or S, more preferably pyridinyl (e.g. ), imidazolyl (e.g. R4 " oor

. 3
Ne( & N7 e N’NY
@ - TNt

:’é ), pyrazolyl (e.g. R* & ), triazolyl (e.g. R* ) or pyridazinyl (e.g.

NP
s@ff\

RY

M is a hydrogen, a deuterium or a pharmaceutically acceptable cation (preferably a
sodium ion, a potassium ion or a calcium ion);

RS R®

O

U is a chemical bond (pretferably a single bond or a double bond),

V and W are independently C or N, provided that V and W are not N simultaneously;

S_ 3
X is §CR ,NorS;

S_CR3
Y is a chemical bond (preferably a single bond or a double bond), E CR or N;

S-CR3

Z is § CR or S;

R' and R are independently H, D, a halogen (preferably F, Cl, Br or I, more
2
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preferably F), an alkyl (preferably a C, 4 alkyl), CN, an alkoxy (preferably a C; 4
alkoxy), a cycloalkyl (preferably a Ci 4 cycloalkyl), an alkenyl (preferably a C; 4
alkenyl), a alkynyl (preferably a C, 4 alkynyl) or a heterocycloalkyl (preferably a C,
heterocycloalkyl having 1-2 heteroatoms selected from O, S or N; the C,_j¢
heterocycloalkyl is preferably a C,.s heterocycloalkyl); or, R', R? together with the
carbon atom attached form a cycloalkyl (preferably a Cs.¢ cycloalkyl, more preferably
cyclobutyl) or a heterocyclic group (preferably a C; 5 heterocyclic group having 1-2
heteroatoms selected from O or S); the alkyl, the alkoxy, the cycloalkyl, the alkenyl,
the alkynyl, the heterocycloalkyl, the cycloalkyl formed by R', R* and the carbon
atom attached, or the heteroalkyl formed by Rl, R? and the carbon atom attached can
further be substituted by a substituent selected from the group consisting of D (e.g.

_§_CD3 ), a halogen (e.g. F, Cl, Br or I, preferably CI), CN, an alkyl (preferably a C,.4

alkyl), an alkoxy (preferably a C,.4 alkoxy), a cycloalkyl (preferably a Cs.¢ cycloalkyl),
an alkenyl (preferably a C,.4 alkenyl), an alkynyl (pretferably a C,.4 alkynyl), a
heterocycloalkyl (preferably a C,.¢ heterocycloalkyl having 1-2 heteroatoms selected
from O, S or N; the C; j heterocycloalkyl is preferably a C; s heterocycloalkyl) or an
aryl (preferably a Cq.j9 aryl);

R'isH, D, a halogen (preferably F, Cl, Br or I, more preferably F), an alkyl
(preterably a C, 4 alkyl), an alkoxy (preferably a C, 4 alkoxy), an aryl (preferably a
Ce.10 aryl, more preferably a phenyl), a heteroaryl (preferably a C» s heteroaryl having
1-3 heteroatoms selected from N, O or S; the C,.1¢ heterocycloalkyl is preferably a

C,.s heterocycloalkyl) or an amino (%NHZ); wherein the alkyl, the alkoxy, the aryl, the

heteroaryl, the heterocycloalkyl or the amino can be further substituted by a
substituent selected from the group consisting of D, a halogen (e.g. F, CI, Bror I,

'
v

preferably Cl), CN (e.g.  CN), an alkyl (preferably a C, 4 alkyl), an aryl (preferably

a Cg.10 aryl, more preferably phenyl), an aryl substituted by halogen(s) (preferably
2,6-dichlorophenyl), a benzyl, a benzyl substituted by halogen(s) on the benzene ring
(preferably 2.6-dichlorobenzyl), a benzoyl or a benzoyl substituted by a halogen on
the benzene ring (preferably 2,6-dichlorobenzoyl); when the number of the
substituents is more than one, the substituents are the same or different;

R'isH.D, a halogen (e.g. F, Cl, Br or I, preferably F or CI), CN, NH,, OH, an alkyl
(preferably a C; 4 alkyl), an alkoxy (preferably a C, 4 alkoxy). a cycloalkyl (preferably
a Cs¢ cycloalkyl), an alkenyl (preferably a C,.4 alkenyl), an alkynyl (preferably a Cs.4
alkynyl), a heterocycloalkyl (preferably a C,. o heterocycloalkyl having 1-3
heteroatoms selected from N, S or O; the C;. o heterocycloalkyl is preferably a C,s
heterocycloalkyl), an aryl (preferably a Cs.)o aryl, more preferably a phenyl or a
naphthyl) or a heteroaryl (preferably a Cs ; heteroaryl having 1-2 heteroatoms

3



10

15

20

25

]
wwvv

0
O” ); wherein the NH,, the OH, the alkyl,
the alkoxy, the cycloalkyl, the alkenyl, the alkynyl, the heterocycloalkyl, the aryl or
the heteroaryl can further be substituted by a substituent selected from the group
consisting of D, a halogen (e.g. F, Cl, Br or I, preferably F or CI), CN, an alkyl
(preferably a C, 4 alkyl), an alkoxy (preferably a C, .4 alkoxy), a cycloalkyl (preferably
a Cs cycloalkyl), an alkenyl (preferably a C,.4 alkenyl), an alkynyl (preferably a Co.4
alkynyl), a heterocycloalkyl (preferably a C: |, heterocycloalkyl having 1-2
heteroatoms selected from O, S or N; the C,.yy heterocycloalkyl is preferably a Cs.s
heterocycloalkyl), an aryl (preferably a Ce i aryl), an aryl substituted by a halogen

PR R

and/or CN (e.g. CN |

F
c.éc.
CN or ). a heteroaryl (preferably a C;.jo heteroaryl having 1-2
)
(o)

each of R” and R® is independently H, D, OH, a halogen (e.g. F, Cl, Br or I, preferably
F), an alkyl (preferably a C,.4 alkyl), CN, an alkoxy (preferably a C,.4 alkoxy), a
cycloalkyl (preferably a C; ¢ cycloalkyl), an alkenyl (preferably a C, 4 alkenyl), an
alkynyl (preferably a C,.4 alkynyl) or a heterocycloalkyl (preferably a C;.1¢
heterocycloalkyl having 1-2 heteroatoms selected from O, S or N; the C;_jg
heterocycloalkyl is preferably a C,.s heterocycloalkyl); or R”, R together with the
carbon atom attached form a cycloalkyl (preferably a Ci.¢ cycloalkyl) or a

selected from O, more preferably

heteroatoms selected from O) or a heteroaryl substituted by CN (e.g.

heterocyclic group (preferably a C; 5 heterocyclic group having 1-2 heteroatoms
selected from O or S); the alkyl, the alkoxy. the cycloalkyl, the alkenyl, the alkynyl,
the heterocycloalkyl, the cycloalkyl formed by R’, R® together with the carbon atom
attached or the heteroalkyl formed by R”, R® together with the carbon atom attached
can further be substituted by a substituent selected from the group consisting of D, a
halogen (e.g. F, Cl, Bror I, preferably Cl), CN, an alkyl (preferably a C, 4 alkyl), an
alkoxy (preferably a C,_4 alkoxy), a cycloalkyl (preferably a Cs.¢ cycloalkyl), an
alkenyl (preterably a C,.4 alkenyl), an alkynyl (preferably a C,.4 alkynyl), a
heterocycloalkyl (preferably a Cs.;o heterocycloalkyl having 1-2 heteroatoms selected
from O, S or N; the C,.)p heterocycloalkyl is preferably a C, s heterocycloalkyl) or an
4
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aryl (preferably a Cq 9 aryl); R is H or an alkyl (preferably a C, 4 alkyl);
nis0, 1 or2;
pis 1,2, 3or4.

Each of the letter and the substituent in the condensed ring derivative having a
structure of formula I is preferably as follows:

M is H or a pharmaceutically acceptable cation;

eachof R' and R*is H, a halogen (e.g. F, Cl, Br or 1. preferably F) or an alkyl
(preferably a C,_ alkyl); or R', R” together with the carbon atom attached form a
cycloalkyl (preferably a C; ¢ cycloalkyl, more preferably a cyclobutyl);

R’isH,a halogen (preferably F, Cl, Br or I, more preferably F), an alkyl (preferably a
Ci.4 alkyl) or an aryl (preterably a Cs.1¢ aryl, more preferably a phenyl, wherein the
|

wWwwv

Cs.19 aryl can be further substituted by one or more than one CN(s), e.g. CN);

R" is H, a halogen (preferably F, Cl, Br or I, more preferably F), an alkyl (preferably a
Ci.4 alkyl, wherein the C,_4 alkyl can be further substituted by an aryl substituted by
Cl Cl

halogen(s), e.g. ), an aryl (preferably a Cg.j aryl, more preferably a
phenyl or a naphthyl, wherein the Cg.j¢ aryl can be further substituted by one or more
than one CN(s) and/or halogen(s) (preferably F, Cl, Br or I, more preterably F or Cl),

Jelecheleloo e

CNyora

heteroaryl (preferably aCyyg heteroaryl having 1-2 heteroatoms selected from O,

o)

more preferably ; wherein the Cj 1o heteroaryl can be further substituted

(EU

each of R” and R® is independently H, a halogen (e.g. F, Cl, Br or I, preferably F), an
5

by one or more than one CN(s), e.g.
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alkyl (preferably a C, 4 alkyl) or OH;
pis 1.

The condensed ring derivative I in the present invention, is more preferably a
compound having a structure of formula II,

wherein each of X' and X is independently CH or N; X%is CHor N; Y is CH or N;
R', R’ R’,R*, U, M, n and p are defined as above.

The condensed ring derivative 1 in the present invention, is more preferably a
compound having a structure of formula 11,

R3

X"\)\

/ wW Y R2 R!
O] 1\,
6V
X2 ™y Ny Y
111 o

S-CR3 4 - 4 4
wherein X° is % CR or N; X' is _§_CR ,NorS; X is _§_CR or N; X% is _§_CR ,
NorS;YisCHorN; R, Rz, R3, RY, W, V, U, M and n are defined as above.

The condensed ring derivative I in the present invention, is more preferably a
compound having a structure of formula IV,

g8 RZR
X2 X O-
O O>\U M
X7 5
R4 l‘/

wherein X* is CH or N; each of X" and X% is independently CH or S; R, Rz, R4, UM
and n are defined as above.

The compound having a structure of formula Il in the present invention preferably has
a structure of formula II-1,
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N XY Y R2 R!

wherein Xl, X9, Y, R, Rz, R“, U, M and n are defined as above.

In a preferred embodiment of the present invention, in the compound having a
structure of formula II-1,

X! and Y are C; X’ is C or N;

each of R' and R? is independently H or an alkyl (preferably a C,4 alkyl); or R', R?
together with the carbon atom attached form a cycloalky! (preferably a C;.¢ cycloalkyl,
more preferably a cyclobutyl);

M is H;

R*is an aryl (preferably a Cg.1¢ aryl, more preferably a phenyl or a naphthyl, wherein
the Cg 19 aryl can be further substituted by one or more than one CN(s) and/or

L

halogen(s) (preferably F, Cl, Br or I. more preferably F or Cl),e.e. CN CN

Cl OO F F
Cl
CN | CN, CN 0

r CN) or a heteroaryl (preferably a

Cs.10 heteroaryl having 1-2 heteroatoms selected from O, wherein the Cs. ;¢ heteroatom

0]

)

0
can be further substituted by one or more than one CN(s), e.g. CN );

RS RS

Uis &‘LX"’H or -§-S-§—‘

each of R and R® is independently H or an alkyl (preferably a C,.4 alkyl);
nis 1.

Preferably, in the compound having a structure of formula II-1,
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RS R®

X
where U is = and both of R” and R® are hydrogen, R' and R” are not H at the
same time;
RS R®
1

9. .
where X" is N, U is

The compound having a structure of formula Il in the present invention preferably
has a structure of formula 1II-1,

X4

Y p2 pf
X0, 0] "\
SO,
R4

TI-1 o

wherein X° . X4, X’ VY, R' R? RY, Rd, W, V, U, M and n are defined as above.

The compound having a structure of formula IV in the present invention preferably
has a structure of formula I'V-1,

2 R'
X2 x¢ R O-
O OW "
X R5 RG O
4
R IV-1

wherein Xz, X7, XS, R', Rz, R4, RS, Ré, M and n are defined as above.

In a preferred embodiment of the present invention, in the compound having a
structure of formula V-1,

X%is N ;
each of X’ and X® is independently CH or S;
each of R' and R? is independently H or an alkyl (preferably a C, 4 alkyl);

R4 is an aryl (preferably a Cy.1¢ aryl, more preferably a phenyl or a naphthyl, wherein
the Cq 19 aryl can be further substituted by one or more than one CN(s) and/or

halogen(s) (preferably F, Cl, Br or I, more preferably F or Cl),e.g. CN_~ CN



o]
CN | CN, CN or CN);

each of R” and R® is independently H or an alkyl (preferably a C,.4 alkyl);
nisOor 1.
Pretferably, X?is N; X’ is CH; X%is S.

5  Preferably, in the compound having a structure of formula IV-1, M is H.

Preferably, in the compound having a structure of formula IV-1, where R' and/or R” is
an alkyl, R” and R® are H; where R’ and/or R® is an alkyl, R'and R® are H.

Preferably, in the compound having a structure of formula IV-1, where X’ is S, X® is
CH, R' and R? are alkyl, and R” and R°® are H, R'isa phenyl.

10  The condensed ring derivative having a structure of formula I in the present invention
is preferably selected from the compound consisting of

T e OO OO TS
|
= OH > OH = OH Pz S><V(OH
SENe SO 0] ’
CN CN CN
1 CN 2 3 4
@ 09 @
OH I
A A on LI o LA o
o T O 0 o

N N
N CN CN 4
F
0@ O e S
Z SK(OH L S><’(OH Z SK(OH l S><’(0H
e ) 9@ e ) CC ’
o

CN 8 CN o CN 40 CN

15 11



CN

N \ [N N N 0
L~ oo Lo OH O N/)\S><[(OH - NJH(OH
c< << N TN e R
CN CN CN
16 17 18

19

/ Jg( / JWOH / / Mo

CN CN

N
z
/ N SN HO ™ N\/)
N_N__~ OH \NCI S
1 (0]
Cl 5 HO\[XS N
(0]

cl
. CN 24 25 26 Cl o7 CN
o} OH 0,
N~ OH
HO b NTT o N
> o NS NS
CN CN 34
28 29 30
Q OH OH
OH Z
g% 0 e U 0 I p
S N §
S S S o S
99 ® -
cl
CN CN CN 35
32 33 34

10
10
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HQ NAN-S OH g OH
s P P S S
d 5~ O,
\ OH OH
L T3
DO 99 ¢
CN

Q;
4
\
NP L
z
\
QP

N/
r N? N7 N7
XS
OH
CN 44

45
CN N 47
7
| p o NZ 0 N
OH

CN CN
48 CN 49 50 CN 51

In the above compounds, the carbon marked with * is a chiral carbon or a non-chiral
carbon; where it is a chiral carbon, it has S configuration or R configuration, where it
18 a non-chiral carbon, it is racemic.

The present invention also provides a process for preparing the condensed ring
derivative having a structure of formula I, the tautomer, the mesomer, the racemate,
the enantiomer, the diastereoisomer, or the pharmaceutically acceptable salt, the

11



10

15

20

25

30

metabolite, the metabolic precursor or the pro-drug thereof, which can be synthesized
according to the method known in the art with commercially available raw materials.
In the present invention, the process for preparing the condensed ring derivative
having a structure of formula I preferably comprises that in a solvent, in the presence
of a base, carrying out a hydrolysis reaction on the compound having a structure of
formula I-a to give the compound having a structure of formula I;

Y R2 R1 OY R2 R1
O\IVI ; \H
(R*), o

I-a | {

in formula I-a and L, ring A, R' R’ R, W. V. Z,Y, X, U, n and p are defined as above,
in the compound having a structure of formula I-a, M! is an alkyl (preferably a C 4
alkyl). The method and condition of the hydrolysis reaction are common method
and condition in the art, therefore, in the hydrolysis reaction, the solvent used and the
amount thereof, the base used and the amount thereof, the temperature and time of the
hydrolysis reaction, and the post treatment after the hydrolysis reaction can all be
selected according to the common processes and conditions in the art.  For example,
the solvent can be a mixed solution of alcohols (e.g. methanol), ethers (e.g. THF) and
water, or a mixed solution of alcohols (e.g. methanol) and water. The base can be
alkalis hydroxide (e.g. LiOH and/or NaOH). Where a base is used, the base can be
in the form of its aqueous solution (the molar concentration of the base aqueous
solution can be Imol/Ll). The hydrolysis reaction can be carried out at room
temperature. The process of the hydrolysis reaction can be monitored by the
common method in the art (e.g. TLC, GC, HPLC or NMR etc.). The post treatment
can comprise that mixing the reaction solution obtained after the hydrolysis reaction
with the hydrochloric acid aqueous solution (e.g. 2mol/L hydrochloric acid aqueous
solution) and water (solid precipitated), filtering, washing the filtrate cake with water,
drying under reduced pressure.

When M is a pharmaceutically acceptable cation, the compound having a structure of
formula (I) wherein M is H can be neutralized by a hydroxide containing a
pharmaceutically acceptable cation (e.g. sodium hydroxide). The conditions used in
the process of a neutralizing reaction are common conditions used in the neutralizing
reaction in the organic synthesis field.

The compound having a structure of tformula I can be prepared according to the
tollowing process, comprising

bst

according to route I, which comprises

where U is . the compound having a structure of formula I can be prepared

12
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QV\O* o Pd"H QO)\ O)\”Z

RS> R®
where U is .2 ,R®isHandnis I, the compound having a structure of formula I

can be prepared according to route 11, which comprises

1) NH(OMe)Me HCI o J
)ﬁ}/ 2) R‘z’MgBr )\f 0’ BaSe Q )\(\ﬂ/
5
R
Hy. Pd-C or IS ¥ O/B\O IS
2 w Y & or w \%
Hy, PA(OH), A 1O Ho*Non A 10
—_— V\X O\M1 V\X O, 1
P
Br RS O R* R® O
RS RS
. i 0y R) . .
where U is 3 . both R” and R® are H and n is 1. the compound having a structure
of formula I can be prepared according to route III, which comprises
z z
PR PR
Reduction w Y w Y
- Al —_— Al
VO OH VO L
X X
Br Br
L=Cl, Br, |, OMs, OTs, OTf
10

o /Z\
LDA w Y R!'R?
—_— A \l/ o
Sx “mt
Br (e}

In the above three routes, each letter or group involved is defined as above.
Meanwhile, the conditions and steps used in the chemical reactions involved in the
above three routes can refer to the common conditions and steps used in the art, and
15 the compound obtained according to the above process can further be modified in the
peripheral region, thereby obtaining other target compound of the present invention.

The present invention also provides a compound having a structure of formula I-a:
13



W/ J R2 R1
AN o
~ X U%»n/ \M1
(R4)p l_a O

wherein, ring A, R], Rz, R, W.V,Z,Y, X, U, n and p are defined as above; M 'is an
alkyl (pretferably a C; 4 alkyl).

The intermediate having a structure of formula I-a, further preferably has a structure
5  of formula II-a:

R3
XNy Y R2 R?

1]
X?// x1/J\u’><’7'“/o\|\/11
(R")p

Il-a S
wherein, X' and X* are independently CH or N; X”is CH or N: Y is CH or N; R', R?,
RB, R", U, Ml, n and p are defined as above.

In the present invention, the intermediate having a structure of formula I-a, preferably
10  has a structure of formula [1I-a:

S-CR3 4 4 4
wherein, X} is g CR or N; X*is _§_CR ,NorS; X is _§_CR or N; X% is _§_CR .
NorS;YisCHorN; R', Rz, RS, R“, W, V, U, M and n are defined as above.

g R2R
X2 X O-
O O >\U M’
X7 A
R4 IV-a

15

wherein, X*is CH or N ; X" and X® are independently CH or S; R', Rz, R4, U, M' and
n are defined as above.

In the present invention, the compound having a structure of formula II-a, preferably

14
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has a structure of formula II-a-1:
N XY Y R2 R
X9 G

R4

x7>u Osur

-a-1
wherein, X', X°, Y, R!, R?, R*, U, M' and n are defined as above.

In the present invention, the compound having a structure of formula IlI-a, preferably
has a structure of formula Ill-a-1:

X vlvav R R
V\ 3J\ O\
X U M’

wherein, Xg, X4, X° , Y, Rl, RZ, R4, W, V, U, M' and n are defined as above.

In the present invention, the compound having a structure of formula I'V-a, preferably
has a structure of formula IV-a-1:

2 R?
X2 x8 R
O OW \M1
7
X R5 RG O
R4

IV-a-1

wherein, Xz, X7, X8, Rl, Rz, R4, RS, Rﬁ, M! and n are defined as above.

The intermediate having a structure of formula I-a, preferably is selected from the
compound consisting of

SOYM S SO, T
|
P OMe = OEt = OMe = S>§(0Et
J 0 O CC <
CN CN CN
1-a 2-a 3-a

CN
- 4-a

15



T o 0 M e T
|
Z S><r(oa Z O&oa P o Jﬁ(oa

99 0 ’ ¢ ’
CN 5-a CN 6a CN 7T-a
F
y s><'(OEt I / %{OE{ L S><'rOEt L~ S)%oa
s
G OGO
99 o
CN CN CN
8-a CN o 10-a 114

12-a 13-a
N N7 N N7 o)
' oM ' oM ‘
P . e 7 e A OEt \ OEt
N” s N
99 e ) ¢ QO e
CN CN CN CN
16-a 17-a 18-a 19-a

NI \ N N
# s/.k'(OE' L~ S><H/OE1 L~ S>§1/OE1
SO ¢ I ¢ B
Cl
CN
21-a CN 224 CN 234

& o
A
Z OEt N = Y
S \N__~ OMe N Eto\“><s NN
(6] Cl EtO. N Cl
90 ° T ’
(6]

Cl
CN Cl CN

24-a 25-a 26-a 27-a
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OEt le)

N/
EtO\n>< : II H &\/»_/_( NI OMe
;\: NS
28

-a 29.a CN 314

0, oM OFEt OFEt
N/ | \ N/ \ N/
S I 0 I o)
S NS ¢ O A} o
Cl S
00 &
CN CN CN cl

32-a 33-a 34-a 35-a

o

36-a 37-a CN 38-a

N/ N/ S
/
CI
cl 40-a

CN 41a CN 424

N7 N?Z N7 | S o
™ Y
OMe
46-a

CN 47

N7 NZ
X S><'(0Et X O OMe
o

CN 484 CN 494 50-a CN 51
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In above compounds, the carbon marked with * is a chiral carbon or a non-chiral
carbon; where it is a chiral carbon, it has S configuration or R configuration, where it
1s a non-chiral carbon, it 1s racemic.

The present invention also provides one of enantiomers contained in the racemic
compound 7-a, which is given by separating the racemic compound 7-a by an
enantiomeric chromatographic column:

IS®
I
OEt
<
CN racemate 7-a

wherein the chromatograph is preferably Gilson 281, the preparative column is
preferably r, -Whelk-O1 (20x250 mm. 5 pm), the mobile phase is preferably Hexane :
EtOH : DEA =70 : 30 : 0.1 (v/v/v); when the retaining time is 9.0 min, one
enantiomer 7A-a is given; when the retaining time is 11.0 min, the other enantiomer
7B-ais given.

The present invention also provides one of enantiomers contained in the racemate 7:

90
I
OH
= Ojﬁ(
J
CN  racemate 7
wherein the process for preparing one enantiomer preferably comprises that in an
organic solvent, in the presence of a base, carrying out a hydrolysis reaction on the
enantiomer 7A-a; the process for preparing the other enantiomer preferably comprises

that in an organic solvent, in the presence of a base, carrying out a hydrolysis reaction
on the enantiomer 7B-a.

The present invention also provides one of the enantiomers contained in the racemate
42-a, which is given by separating the racemate 42-a by an enantiomeric
chromatographic column:
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N
OEt
CN racemate 42-a

wherein the chromatograph is preferably SFC-80 (Thar, Waters), the preparative
column is preferably AD 30x250mm, Spm (Decial), the mobile phase is preferably
n-Hexane-0.1% DEA : EtOH-0.1%DEA = 80 : 20 (v/v); when the retaining time is
18.0 min, one enantiomer 43A-a is given; when the retaining time is 20.0 min, the
other enantiomer 43B-a is given.

The present invention also provides one of the enantiomers contained in the racemate
42:

NZ S
PV o
99 "
CN racemate 42

wherein the process for preparing one enantiomer preferably comprises that in an
organic solvent, in the presence of a base, carrying out a hydrolysis reaction on the
enantiomer 43A-a; the process for preparing the other enantiomer preferably
comprises that in an organic solvent, in the presence of a base, carrying out a
hydrolysis reaction on the antimer 43B-a.

The present invention also provides one of the enantiomers contained in the racemate
44-a, which is given by separating the racemate 44-a by an enantiomeric
chromatographic column:

racemate 44-a

CN

wherein the chromatograph is preferably Gilson 281, the preparative column is
preferably r, -Whelk-O1 (20x250 mm, 5 pm), the mobile phase is preferably
n-Hexane : EtOH : DEA =70 :30: 0.1 (v/v/v); when the retaining time is 6.0 min,
one enantiomer 44A-a is given; when the retaining time is 7.0 min, the other
enantiomer 44B-a is given.

The present invention provides one of the enantiomers contained in the racemate 44:
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I 0
XS

OH

CN  racemate 44

wherein the process for preparing one enantiomer preferably comprises that in an
organic solvent, in the presence of a base, carrying out a hydrolysis reaction on the
antimer 44 A-a; the process for preparing the other enantiomer preferably comprises
that in an organic solvent, in the presence of a base, carrying out a hydrolysis reaction
on the antimer 44B-a.

The present invention provides one of the enantiomers contained in the racemate 45-a,
which is given by separating the racemate 45-a by an enantiomeric chromatographic
column:

OEt

racemate 45-a

CN

wherein the chromatograph is preferably SFC-80 (Thar, Waters), the preparative
column is preferably AD 30x250mm, Spum (Decial), the mobile phase is preferably
CO; : (Methanol-0.1%°NH,OH) = 65 : 35 (v/v); when the retaining time is 8.5 min,
one enantiomer 45A-a is given; when the retaining time is 10.5 min, the other
enantiomer 45B-a is given.

The present invention provides one of the enantiomers contained in the racemate 45:

N/I\
NS

96

CN racemate 45

OH

wherein the process for preparing one enantiomer preferably comprises that in an
organic solvent, in the presence of a base, carrying out a hydrolysis reaction on the
antimer 45A-a; the process for preparing the other enantiomer preferably comprises
that in an organic solvent, in the presence of a base, carrying out a hydrolysis reaction
on the enantiomer 45B-a.

The present invention provides one of the enantiomers contained in the racemate 46-a,
which is given by separating the racemate 46-a by an enantiomeric chromatographic

column:
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CN

racemate 46-a

wherein the chromatograph is preferably Gilson 281, the preparative column is
preferably r, -Whelk-O1 (20x250 mm, 5 pm), the mobile phase is preferably Hexane :
EtOH : DEA =80 : 20 : 0.1 (v/v/v); when the retaining time is 14.0 min, one
enantiomer 46A-a is given; when the retaining time is 18.0 min, the other antimer
46B-a is given.

The present invention provides one of the enantiomers contained in the racemate 46:

d
N | N\ o
NS

O

CN racemate 46

OH

wherein the process for preparing one enantiomer preferably comprises that in an
organic solvent, in the presence of a base, carrying out a hydrolysis reaction on the
enantiomer 46A-a; the process for preparing the other enantiomer preferably
comprises that in an organic solvent, in the presence of a base, carrying out a
hydrolysis reaction on the enantiomer 46B-a.

The present invention also provides one of the enantiomers included in the racemate
53, the process for preparing one enantiomer preferably comprises, in water,
neutralizing the enantiomer 45A by NaOH.

The present invention also provides a use of the condensed ring derivative having a
structure of formula I, the tautomer, the mesomer, the racemate, the enantiomer, the
diastereoisomer. or the pharmaceutically acceptable salt, the metabolite, the metabolic
precursor or the pro-drug thereof in manufacturing a medicament for preventing
and/or treating hyperuricemia or its related diseases. The hyperuricemia related
diseases generally include gout, hypertension, diabetes, hypertriglyceridemia,
metabolic syndrome, coronary heart disease and renal damage and so on.

The present invention also provides a pharmaceutical composition, which comprises
therapeutically effective amount of the condensed ring derivative having a structure of
formula I, the tautomer, the mesomer, the racemate, the enantiomer, the
diastereoisomer, or the pharmaceutically acceptable salt, the metabolite, the metabolic
precursor or the pro-drug thereof, and one or more than one pharmaceutically
acceptable carrier and/or diluter.

In the present invention, the pharmaceutical composition can be in the form of an oral
administration, as well as a sterile injectable aqueous solution, which can be prepared
21
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according to any known process for preparing pharmaceutical composition in the art.

The pharmaceutical composition can be used alone, as well as in combination with
other medicament having activity on lowering uric acid. The medicament having
activity on lowering uric acid is selected from the group consisting of uric acid
transporter 1 inhibitor, Xanthine oxidase inhibitor, Xanthine oxidoreductase and
Xanthine dehydrogenase inhibitor, preferably Allopurinol and/or Febuxostat.

The present invention also provides a method for preventing and/or treating
hyperuricemia or its related diseases, the method comprises administrating proactively
effective amount and/or therapeutically effective amount of the condensed ring
derivative having a structure of formula I, the tautomer, the mesomer, the racemate,
the enantiomer, the diastereoisomer, or the pharmaceutically acceptable salt, the
metabolite, the metabolic precursor or the pro-drug thereof to the subject, or
administrating proactively effective amount and/or therapeutically effective amount of
the pharmaceutical composition of the present invention to the subject.

Unless otherwise specified, the terms involved in the description and the claims of the
present invention have following definitions:

“Alkyl” used herein (including used alone and contained in other groups) refers to a
saturated linear and branched aliphatic hydrocarbyl containing 1-20 carbon atoms,
preferably containing 1-10 carbon atoms, more preferably containing 1-8 carbon
atoms, such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, tert-butyl, iso-butyl, pentyl,
hexyl, heptyl, octyl, nonyl, decyl, 4,4-dimethylpentyl, 2,2.4-trimethylpentyl, undecyl,
dodecyl, and isomers thereof; as well as the alkyl containing 1-4 substituents (with no
turther substitutions) selected from the group consisting of D, a halogen (preferably F,
Br, Cl or I), an alkyl, an alkoxy, an aryl, an aryloxy, an aryl or diaryl substituted by an
aryl, an aralkyl, an aralkoxy, an alkenyl, an alkynyl, a cycloalkyl, a cycloalkenyl, a
cycloalkyl alkyl, a cycloalkyl alkoxy, an optionally substituted amino, a hydroxyl, a
hydroxyl alkyl, an acyl, an aldehyde group, a heteroaryl, a heteroaryloxy, a
heterocycloalkyl, a heterocycloalkoxy, an aryl heteroaryl, an arylalkoxycarbonyl, a
heteroarylalkyl, a heteroarylalkoxy, an aryloxyalkyl, an aryloxyaryl, an alkylamino,
an amido, an arylcarbonylamino, a nitro, a nitrile group, a sulphydryl, a haloalkyl, a
trihaloalkyl and/or an alkylthio. In the present invention, “Cy,-Cy,” alkyl (x1 and y1
are integers) having indicated number of carbon atoms, such as “C; 4 alkyl”, has the
same definition of the “alkyl” described in this paragraph, except for the number of
carbon atoms.

“Alkylidene” used herein (including used alone and contained in other groups) refers
to a sub-saturated linear and branched aliphatic hydrocarbyl containing 1-20 carbon
atoms, preferably containing 1-10 carbon atoms, more preferably containing 1-8
carbon atoms, such as methylene, ethylidene, propylidene, iso-propylidene,
n-butylidene, rert-butylidene, iso-butylidene, pentylidene, hexylidene, heptylidene,
octylidene, nonylidene, decylidene, bis(4,4-dimethylpentyl),
bis(2,2,4-trimethylpentyl), undecylidene, dodecylidene, and the isomers thereof;
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including the alkylidene containing 1-4 substituents (without further substituents)
selected from the group consisting of D, a halogen (preferably F, Br, Cl or I), an alkyl,
an alkoxy, an aryl, an aryloxy, an aryl or diaryl substituted by an aryl, an aralkyl, an
aralkoxy, an alkenyl, an alkynyl, an cycloalkyl, an cycloalkenyl, an cycloalkylalkyl,
an cycloalkylalkoxy, an optionally substituted amino, an hydroxyl, an hydroxyalky]l,
an acyl, an aldehyde group, an heteroaryl, an heteroaryloxy, an heterocycloalkyl, an
heterocycloalkoxy, an arylheteroaryl, an arylalkoxycarbonyl, an heteroarylalkyl, an
heteroarylalkoxy, an aryloxyalkyl, an aryloxyaryl, an alkylamino, an amido, an
arylcarbonylamino, a nitro, a nitrile group, a sulphydryl, a haloalkyl, a trihaloalkyl
and/or an alkylthio; one or more than one substituents together with the alkylidene can
form a ring, thereby forming a fused ring or a spiro ring.

The term “aliphatic ring” or “cycloalkyl” (including used alone and contained in other
groups) includes saturated or partially unsaturated (containing 1 or 2 double bonds)
cyclic hydrocarbon group containing 1-3 rings, including monocycloalkyl,
bicycloalkyl and tricycloalkyl which contains 3-20 carbon atoms which can form a
ring, preferably contains 3-10 carbon atoms, e.g. cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl. cyclooctyl, cyclodecyl and cyclododecyl, cyclohexenyl; the
cycloalkyl can be substituted by any of 1-4 substituents (without further substitutions)
selected from the group consisting of D, a halogen, an alkyl, an alkoxy, a hydroxyl, an
aryl, an aryloxy, an aralkyl, a cycloalkyl, an alkylamino, an amido, an oxo, an acyl, an
arylcarbonylamino, an amino, a nitro, a nitrile group, a sulphydryl and/or an alkylthio
and/or any alkyl group.

The term “alkoxy” refers to a cyclic or non-cyclic alkyl having indicated number of
carbon atoms linked by an oxygen bridge. Therefore, “alkoxy” includes the
definitions of the alkyl and the cycloalkyl.

The term *‘alkenyl” refers to a linear, branched or cyclic non-aryl hydrocarbyl having
indicated carbon atoms and at least one carbon-carbon double bond. Preferablyj, it
has one carbon-carbon double bond and can exist up to four non-aryl carbon-carbon
double bonds. Therefore, “C;.;, alkenyl” refers to an alkenyl having 2-12 carbon
atoms. “C,¢ alkenyl” refers to an alkenyl having 2-6 carbon atoms, including vinyl,
propenyl, butenyl, 2-methyl butenyl and cyclohexenyl. The linear, branched and
cyclic part of the alkenyl can contain a double bond, and if it is a substituted alkenyl,
the alkenyl can be substituted (but the substituent with no further substitution).

The term “alkynyl” refers to a linear, branched or cyclic hydrocarbyl having indicated
carbon atoms and at least one carbon-carbon triple bond. It can have up to three
carbon-carbon triple bonds. Therefore, “C,. > alkynyl” refers to an alkynyl having
2-12 carbon atoms. “C,. alkynyl” refers to an alkynyl having 2-6 carbon atoms,
including ethynyl, propynyl, butynyl and 3-methyl butynyl etc.

The term “aryl” used herein refers to any stable monocyclic or bicyclic carbon rings
which can have up to 7 atoms in each ring, and at least one of the rings is an aromatic
ring. The typical aryl unit includes phenyl. naphthyl, tetrahydronaphthyl, 2,
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3-dihydroindenyl, biphenyl, phenanthryl, anthryl or acenaphthyl. It can be
understood that where the aryl is a bicyclic group and one of the ring is a
non-aromatic ring, the linkage is through the aromatic ring.  The aryl also includes
any of 1-4 substituents (without further substitutions) selected from the group
consisting of D, a halogen (F, Br Cl or I), an alkyl, an alkoxy, an aryl, an aryloxy, an
aryl or diaryl substituted by an aryl, an aralkyl, an aralkoxy, an alkenyl, an alkynyl, a
cycloalkyl, a cycloalkenyl, a cycloalkylalkyl, a cycloalkylalkoxy, an optionally
substituted amino, a hydroxyl, a hydroxyalkyl, an acyl, an aldehyde group, a
heteroaryl, a heteroaryloxy, a heterocycloalkyl, a heterocycloalkoxy, an arylheteroaryl,
an arylalkoxycarbonyl, a heteroarylalkyl, a heteroarylalkoxy. an aryloxyalkyl, an
aryloxyaryl, an alkylamino, an acylamino, an arylcarbonylamino, a nitro, a nitrile
group, a sulphydryl, a haloalkyl, a trihaloalkyl and/or an alkylthio.

The term *“‘halogen” refers to F, Cl, Br, [ or At.

The term “hydroxyl” refers to Hon .

The term “amino” refers to —§NH2 .

The term ““cyano” refers to _E'CN .

The term *“‘carboxyl” refers to _§COOH .
o7

s

The term “‘sulfonyl” refers to

O
The term *acyl” refers to ’k)L"f a univalence group derived from an organic or
inorganic oxygenic acid cleaving a hydroxyl off.

The term “haloalkyl” refers to an alkyl substituted by halogen at any position.
Therefore, “haloalkyl” includes the definitions of the halogen and the alkyl.

The term ‘“‘haloalkoxy” refers to an alkoxy substituted by halogen at any position.
Therefore, “haloalkoxy’ includes the definitions of the halogen and the alkoxy.

The term *“‘aryloxy” refers to an aryl having indicated number of carbon atoms linked
by an oxygen bridge. Therefore, “aryloxy” includes the definition of the aryl.

The term ‘“‘aromatic hetero group” or “heteroaryl” used herein refers to a stable
monocycle or bicycle which can have up to 7 atoms in each ring. and at least one of
the rings is an aromatic ring containing 1-4 heteroatoms selected from O, N and S.
The heteroaryl defined herein includes but not limited to acridinyl, carbazolyl,
cinnolinyl, quinoxalinyl, pyrazolyl, indolyl, benzotriazolyl, furanyl, thienyl,
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benzothienyl, benzofuranyl, quinolinyl, isoquinolyl, oxazolyl, isoxazolyl, indolyl,
pyrazinyl, pyridazinyl, pynidyl, pyrimidyl, pyrryl, tetrahydroquinoline.  As defined in
the heterocyclo, “heteroaryl” can also be understood including the N-Oxide derivative
of any N-containing heteroaryl. Where the heteroaryl is a bicyclic group and one of
the rings is a non-aromatic ring or without any heteroatom, it can be understood, the
linkage is through the aryl or the ring containing the heteroatom. The heteroaryl can
be substituted by any of 1-4 substituents selected from the group consisting of D, a
halogen. an alkyl. an alkoxy, a hydroxyl. an aryl, an aryloxy. an aralkyl, a cycloalkyl,
an alkylamino, an acylamino, an acyl, an arylcarbonylamino, an amino, a nitro, a
nitrile group, a sulphydryl and/or an alkylthio and/or any of alkyl group.

The term “heterocyclo” or “heterocyclic group” used herein refers to a 5-10
membered aromatic or non-aromatic heterocycle having 1-4 heteroatoms selected
from O, N and S, including bicyclic group. Therefore, “heterocyclic group” includes
the aryl and the dihydro- or tetrahydro- analogues thereof. The embodiments of the
“heterocyclic group” include but not limited to benzimidazolyl, benzofuranyl,
benzofurazinyl, benzopyrazolyl, benzotriazolyl, benzothienyl, benzoxazolyl, carbazyl,
carbazolyl, cinnolinyl, furanyl, imidazolyl, indolinyl, indolyl, indazolyl,
isobenzofuranyl, pseudoindolyl. isoquinolyl, isothiazolyl, isoxazolyl, naphthalene
pyrimidinyl, oxadiazolyl, oxazolyl, oxazoline, isoxazoline, oxycyclobutyl, pyranyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyridopyridyl, pyridazinyl, pyridyl, pyrimidyl,
pyrryl, quinazolyl, quinolyl, quinoxalinyl, tetrahydropyranyl, tetrazolyl,
tetrazolopyridyl, thiadiazolyl. thiazolyl, thienyl, triazolyl, azetidinyl, 1,4-dioxany],
hexahydroazepinyl, piperazinyl, piperidinyl, pyrrolidinyl, morpholinyl,
thiomorpholinyl, dihydrobenzimidazolyl, dihydrobenzofuranyl, dihydrobenzothienyl,
dihydrobenzoxazolyl, dihydrofuranyl, dihydroimidazolyl, dihydroindolyl,
dihydroisoxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, dihydrooxazolyl,
dihydropyrazinyl, dihydropyrazolyl, dihydropyridyl, dihydropyrimidinyl,
dihydropyryl, dihydroquinolyl, dihydrotetrazolyl, dihydrothiadiazolyl,
dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl, dihydro-azetidinyl,
methylenedioxybenzoyl, tetrahydroturanyl, tetrahydrothienyl and N-Oxide thereof.
The heterocyclo (without further substitution) can link with other groups by its carbon
atom or heteroatom.

The term “cycloheteroaliphatic™ or “heterocycloalkyl” used herein alone or contained
in other groups refers to a saturated or partially unsaturated 4-12 membered ring
having 1-4 heteroatoms (e.g. N, O and/or S). The heterocycloalkyl can contain 1-4
substituents (without further substitution), such as an alkyl, a halogen, an oxo and/or
any of alkyl list above. Besides, any heterocycloalkyl can fuse to a cycloalkyl, an
aryl, a heteroaryl or a heterocycloalkyl. The heterocycloalkyl can link to other
groups through its carbon atom or heteroatom.

The term “aromatic ring” used herein refers to any stable monocyclic or bicyclic
carbon rings which can have up to 7 atoms in each ring and at least one of the ring is
an aromatic ring. The embodiments of the aromatic unit include phenyl, naphthyl,

tetrahydronaphthyl, 2, 3-dihydroindenyl. biphenyl, phenanthryl, anthryl or
25



10

15

20

25

30

35

40

acenaphthyl. It can be understood that when the aryl is a bicyclic group and one of
the ring is a non-aromatic ring, the linkage is through “aromatic ring”. The aromatic
ring includes any of 1-4 substituents (without further substitution) selected from the
group consisting of D, a halogen (F, Br, Cl or I), an alkyl, an alkoxy, an aryl, an
aryloxy, an aryl or biaryl substituted with an aryl, an aralkyl, an aralkoxy, an alkenyl,
an alkynyl, a cycloalkyl, a cycloalkenyl, a cycloalkylalkyl, a cycloalkylalkoxy, an
amino, a hydroxyl, a hydroxyalkyl, an acyl, an aldehyde group, a heteroaryl, a
heteroaryloxy, a heterocycloalkyl, a heterocycloalkoxy, an arylheteroaryl, an
arylalkoxycarbonyl. a heteroarylalkyl, a heteroarylalkoxy, an aryloxyalkyl, an
aryloxyaryl, an alkylamino, an acylamino, an arylcarbonylamino. a nitro, a nitrile
group, a sulphydryl, a haloalkyl, a trihaloalkyl and/or an alkylthio.

The term “heteroaryl” or “aromatic heterocyclo” used herein refers to a stable
monocyclic or bicyclic group which can have up to 7 atoms in each ring and at least
one of the ring is an aromatic ring having 1-4 heteroatoms selected from O, N and S.
In this definition, the heteroaryl includes but not limited to acridine, carbazole,
cinnoline, carboline, quinoxaline, imidazole, pyrazole, pyrrole, indole, indoline,
benzotriazole, benzimidazole, furan, thiophen, isothiazole, benzothiophene,
dihydrobenzothiophene, benzofuran, isobenzofuran, benzoxazole, benzofuraxan,
benzopyrazole, quinoline, isoindoline, isoquinoline, oxazole, oxadiazole, isoxazole,
indole, pyrazine, pyridopyridine, tetrazolopyridine, pyridazine, pyridine, naphthalene
pyrimidine, pyrimidine, pyrrole, tetrazole, thiadiazole, thiazole, thiophene, triazole,
quinazoline, tetrahydroquinoline, dihydrobenzimidazole, dihydrobenzofuran,
dihydrobenzoxazole, dihydroquinoline. As defined in the definition of heterocycle,
“heteroaryl” is also understood to include N-Oxide derivatives of any N-containing
heteroaryl. Where the heteroaryl is a bicyclic group and one of the ring is a
non-aromatic ring or without any heteroatom, it can be understood that the linkage is
through the aryl or the heteroatom contained in the ring. The heteroaryl can be
substituted by any of 1-4 substituents (without further substitutions) selected from the
group consisting of D, a halogen. an alkyl, an alkoxy, a hydroxyl, an aryl, an aryloxy,
an aralkyl, a cycloalkyl, an alkylamino, an acylamino, an acyl, an arylcarbonylamino,
an amino, a nitro, a nitrile group, a sulphydryl and/or an alkylthio and/or any alkyl
defined in the present invention.

“Proactively effective amount and/or therapeutically effective amount” refers to an
amount of the compound administered to a subject sufficient to prevent and/or treat
the diseases involved in the present invention. Though the proactively effective
amount and/or therapeutically effective amount of the compound depends on the
compound, the condition and its severity, and the age of the subject to be treated, it
can be determined by the person skilled in the art according to the common method.

As used in the present invention, when the specific salt, pharmaceutical composition,
composition, excipient are mentioned to be “pharmaceutically acceptable”, it means
that the salt, pharmaceutical composition, composition, excipient are generally
non-toxic, safe and suitable to be administered to the subject; the subject is preferably

a mammal, more preferably human.
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The term “pharmaceutically acceptable salt” as used herein refers to a
pharmaceutically acceptable organic or inorganic salt of the compound of the present
invention. Typical embodiments are include but not limited to sulfate, citrate,
acetate, oxalate, chloride, bromide, iodide, nitrate, bisulfate, phosphate, acid
phosphate, isonicotinate, lactate, salicylate, acid citrate, tartrate, oleate, tannate,
pantothenate, bitartrate, ascorbate, succinate, maleate, gentisate, fumarate, gluconate,
glucuronate, saccharate, formate, benzoate, glutamate, methylsulfonate, ethylsulfonate,
benzene sulfonate, tosilate, embonate (i.e.
1-1-methylene-bis(2-hydroxyl-3-naphthoate)).

As used herein, unless otherwise specified, the term “prodrug” refers to a derivative of
a compound containing biological reactive functional groups, which can be cleaved
from the compound or react in other ways to provide the compound under biological
condition (in vivo or in vitro). Generally, the prodrug does not have activity, or have
less activity than the compound itself, this makes the compound exhibit effects until
the biological reactive functional group cleaved from the compound. The biological
reactive functional group can hydrolyze or oxidize under biological condition to
provide the compound. For example, the prodrug can include biologically
hydrolysable groups. The biologically hydrolysable groups include but not limited
to biologically hydrolysable phosphate, biologically hydrolysable ester, biologically
hydrolysable amide, biologically hydrolysable carbonate, biologically hydrolysable
carbamate and biologically hydrolysable uride.

The compound of the present invention can contain one or more than one asymmetric
centers (“stereoisomers”). As used herein, the term “stereoisomers” refers to Cis-
and Trans- isomer, R- and S- antimer and diastereomer. These stereoisomers can be
prepared by asymmetric synthesis or chiral separation (e.g. isolating, crystallizing,
TLC, column chromatography. gas chromatography, HPLC). These stereoisomers
can also derive from the diastereomer obtained from reacting a mixture of the
enantiomers or racemate with a proper chiral compound, followed by crystallizing or
conducting any other proper common method.

As used herein, the term “subject” refers to any animal to be administered or have
been administered with the compound or the pharmaceutical composition according to
the embodiment of the present invention, preferably a mammal. most preferably
human. As used herein, the term “mammal” includes any mammal. Typical
mammal includes but not limited to cattle, horse, sheep, pig, cat, dog, mouse, rat,
rabbit, Guinea pig, monkey, human and so on, human is the most preferable.

In one embodiment, “treat” or “treating” refers to an improvement, prevention or
reversion of a disease or a condition or at least one distinguished symptom thereof.

In another embodiment, “treat” or “treating” refers to an improvement, prevention or
reversion of at least one of measurable body parameters of a disease or a condition
which is being treated, which may not been distinguished in a mammal. However, in
another embodiment, “treat” or “treating” refers to slowing the development of a
disease or a condition, or refers to stabilizing in body, such as a recognizable
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symptom, or refers to stabilizing in physiology, such as body parameters, or refers to
both. In another embodiment, treat™ or “treating” refers to slowing the initiation of a
disease or a condition.

In certain embodiments, the claimed compound is administered for prevention. As
used herein, “prevent” or “preventing” refers to lowering a risk of having a disease or
a condition. In a preferred embodiment, administering an indicated compound to a
subject for a preventive purpose, such as the subject having a tendency to catch or
having a family history of cancer or autoimmune diseases.

In the present invention, abbr. “Abs” refers to the absolute configuration of the chiral
carbon atom contained in the compound is unknown, indicating S-configuration or
R-configuration.

In the present invention, 0.1% DEA refers to that DEA volume accounts for 0.1%
volume of the mixture solution containing DEA, for example, in Hexane-0.1% DEA,
0.1% DEA refers to that DEA volume accounts for 0.1% total volume of Hexane and
DEA. Additionally, the definition of 0.1% NH4OH is the same as that of 0.1% DEA.

In the present invention, room temperature refers to ambient temperature, generally
refers to 10-30°C.

Without departing from the common knowledge in the art, the optimized
embodiments can be obtained by optionally combining the preferred conditions
above.

The reagents and raw materials are commercially available.
The positive effects achieved by the present invention lie in that:

the present invention provides a condensed ring derivative which is totally
distinguished from the prior art, the preparation method, the intermediate,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>