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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to pharmacologically active 2-substituted 4,5-dihydroxyisophthalonitriles, or phar-
maceutically acceptable salts and esters thereof, as well as to pharmaceutical compositions containing them and to their
use as inhibitors of the catechol O-methyltransferase (COMT) enzyme.

BACKGROUND OF THE INVENTION

[0002] Dopamine is deficient in the brain of patients suffering from Parkinson’s disease. Levodopa is used orally in
the treatment of Parkinson’s disease. Levodopa is a dopamine precursor, which is converted to dopamine in the brain.
However, only a small portion of orally administered levodopa reaches the brain, because levodopa is metabolized in
the peripheral system by COMT as well as by dopa decarboxylase (DDC). COMT metabolizes levodopa by converting
it to 3-O-methyldopa, which is therapeutically ineffective and detrimental when competing with levodopa. COMT inhibitors
have been shown to be effective in clinical use for the treatment of Parkinson’s disease as an adjunct to levodopa therapy.
[0003] It is generally thought that the levodopa concentration in plasma reflects the levodopa levels in the brain. It is
thus desirable to achieve a high levodopa concentration in plasma. However, optimal levodopa concentration in plasma
is not achieved, for example, with the currently used COMT inhibitor entacapone.

[0004] COMT inhibitors have also been indicated to be useful in the treatment of, for example, hypertension, heart
failure and depression (US 5446194) as well as inhibitors for the prevention of diabetic vascular dysfunctions (WO
98/27973). COMT inhibitors have also been disclosed as being useful for treating or controlling pain (WO 01/68083) as
well as for treating restless legs syndrome (RLS), which is also known as Ekbom’s syndrome (WO 2006/051154). RLS
is characterized by anirresistible urge to move the legs accompanied by other unpleasant sensations deep within the legs.
[0005] Some compounds with COMT inhibiting activity are known in the art. Isoflavone derivatives as COMT inhibitors
have been disclosed in US 3974184 and CN 101643465 A. Catechol derivatives as COMT inhibitors have been disclosed
inUS 5236952, US 5446194, WO 96/37456, WO 00/37423, WO 01/98250, WO 01/98251, WO 02/02548, WO 02/22551,
WO 2004/112729, WO 2005/058228, WO 2007/010085, WO 2007/013830, WO 2007/063789, WO 2007/117165, JP
2008308493, JP 2008308494, JP 2008308495, EP 2246338 A1, WO 2009/081892, EP 2305633 A1, JP 2011021010,
JP 2012051884, and JP 2012051885. 3-Hydroxypyridin-4(1H)-one derivatives, 3-hydroxypyridin-2(1H)-one derivatives,
and 5-hydroxypyrimidin-4(3H)-one derivatives as COMT inhibitors have been disclosed in WO 2011/109254, WO
2011/109261, and WO 2011/109267, respectively. Flavone derivatives as COMT inhibitors have been disclosed in CN
102755312 A.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide further inhibitors of the catechol O-methyltransferase enzyme
that can be used for the treatment of diseases or conditions wherein inhibition of COMT is indicated to be useful.
Accordingly, an object of the present invention is to provide further compounds to be used as COMT inhibiting agents
in the treatment of mammals, including humans and animals. Furthermore, pharmaceutical compositions containing the
present compounds are provided.

[0007] TheCOMT inhibitors ofthe invention provide in levodopa therapy an improved levodopa concentration in plasma.

DETAILED DESCRIPTION OF THE INVENTION

[0008] The present invention relates to compounds having the general formula |,

OH

HO

A\
/

R,

wherein
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R1is(C4-Cglalkyl, (Co-Cglalkenyl, (C,-Cglalkynyl, (C5-C4)cycloalkyl, (C4-Cyg)cycloalkenyl, aryl, (R,),C=C-, halogen,
hydroxy, (C4-Cglalkoxy, (C4-Cg)alkyl-S-, (C4-C4g)cycloalkenyloxy, (C4-Cqg)cycloalkenyl-S-, aryloxy, aryl-S-, heter-
oaryloxy, heteroaryl-S-, (R3)oN-, (R4)2C=N-, heterocyclyl, heteroaryl, aryl(C4-Cg)alkyl, (1-amino-1-carboxyme-
thyl)-(C4-Cglalkyl, halo(C4-Cglalkyl, hydroxy(C4-Cgalkyl, (C4-Cg)alkoxy(C4-Cg)alkyl, (C4-Cg)alkyl-S-(C4-Cglalkyl,
(R3),N-(C4-Cglalkyl, heterocyclyl(C4-Cgalkyl, carboxy(C,-Cglalkenyl, (C53-C;)cycloalkyl(C,-Cglalkenyl, ar-
yl(C,-Cglalkenyl, (C4-Cglalkoxy(C,-Cglalkenyl, heterocyclyl(C,-Cg)alkenyl, heteroaryl(C,-Cglalkenyl, car-
boxy(C,-Cglalkynyl, (Cs-C;)cycloalkyl(C,-Cglalkynyl, aryl(C,-Cglalkynyl, (C4-Cg)alkoxy(C,-Cglalkynyl, hetero-
cyclyl(C,-Cglalkynyl, heteroaryl(C,-Cg)alkynyl, halo(C4-Cg)alkoxy, hydroxy(C4-Cg)alkoxy,
(C4-Cglalkoxy(C4-Cg)alkoxy, (C4-Cglalkyl-(C=0)-O-, Rg-(S=0)-, R5-(0=5=0)-, hydroxy(C,-Cg)alkoxy(C4-Cg)alkyl,
(C4-Cglalkoxy-(C=0)-(C,-Cg)alkenyl or (C41-Cg)alkyl-(C=0)-0O-(C4-Cg)alkyl, wherein said (C4-C4g)cycloalkenyl, aryl,
heterocyclyl, heteroaryl or (C5-C-)cycloalkyl as such or as part of another group is unsubstituted or substituted with
1, 2 or 3 substituent(s) Rg;

R, is, independently at each occurrence, carboxy or aryl, wherein said aryl is, independently at each occurrence,
unsubstituted or substituted with 1, 2 or 3 substituent(s) Rg;

Rj is, independently at each occurrence, H, (C4-Cg)alkyl, (C5-C;)cycloalkyl, aryl, (C3-C)cycloalkyl(C4-Cg)alkyl,
hydroxy(C4-Cg)alkyl or (C4-Cg)alkoxy(C4-Cg)alkyl, wherein said (C3-C)cycloalkyl or aryl as such or as part of another
group is, independently at each occurrence, unsubstituted or substituted with 1 substituent being (C4-Cg)alkyl,
halogen, hydroxy, (C4-Cg)alkoxy or hydroxy(C4-Cg)alkyl;

R, is, independently at each occurrence, H or aryl, wherein said aryl is, independently at each occurrence, unsub-
stituted or substituted with 1 substituent being (C4-Cg)alkyl, halogen or (C4-Cg)alkoxy;

R5 is (C4-Cg)alkyl, aryl, hydroxy or (C4-Cg)alkoxy, wherein said aryl is unsubstituted or substituted with 1, 2 or 3
substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cg)alkyl, (C,-Cg)alkenyl, carboxy, cyano, aryl, halogen, hydroxy,
(C4-Cglalkoxy, (C4-Cglalkyl-S-, (C4-Cg)cycloalkenyloxy, (C4-Cyg)cycloalkenyl-S-, aryloxy, aryl-S-, heteroaryloxy,
heteroaryl-S-, (R;),N-, heteroaryl, carboxy(C4-Cglalkyl, aryl(C{-Cg)alkyl, halo(C4-Cg)alkyl, hydroxy(C4-Cg)alkyl,
(C4-Cglalkoxy(C4-Cglalkyl, heterocyclyl(C4-Cglalkyl, (C4-Cg)alkyl-(C=0)-, (C4-Cg)alkoxy-(C=0)-, hetero-
cyclyl-(C=0)-, (R7)o,N-(C=0)-, halo(C¢-Cg)alkoxy, Rg-(5=0)-, Rg-(0=5=0)-, (C4-Cg)alkoxy-(C=0)-(C4-Cg)alkyl,
(R7)oN-(C=0)-(C4-Cglalkyl or (C4-Cg)alkoxy(C4-Cg)alkoxy-(C=0)-, wherein said aryl, heteroaryl or heterocyclyl as
such or as part of another group is, independently at each occurrence, unsubstituted or substituted with 1 substituent
being (C4-Cglalkyl,

or Rg and Rg both attached to the same carbon ring atom form, together with the carbon ring atom to which they
are attached, a -(C=0)- group;

Ry is, independently at each occurrence, H, (C4-Cg)alkyl, (C3-Cy)cycloalkyl or carboxy(C-Cglalkyl, wherein said
(C3-Cy)cycloalkyl is, independently at each occurrence, unsubstituted or substituted with 1 substituent being
(C4-Cglalkyl;

Rg is, independently at each occurrence, (C4-Cg)alkyl, hydroxy, (C4-Cglalkoxy or (Rg)oN-; Rg is, independently at
each occurrence, (C4-Cgalkyl;

or a pharmaceutically acceptable salt or ester thereof.

[0009] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

Ris (C-Cglalkyl, (Co-Cglalkenyl, (C,-Cglalkynyl, (C4-C4g)cycloalkenyl, aryl, halogen, hydroxy, (C4-Cg)cycloalkenyloxy,
aryloxy, aryl-S-, heteroaryl-S-, (R3),N-, (R4),C=N-, heterocyclyl, heteroaryl, aryl(C,-Cg)alkyl, hydroxy(C,-Cg)alkyl,
(R3)oN-(C4-Cg)alkyl, heterocyclyl(C4-Cg)alkyl, carboxy(C,-Cglalkenyl, (C5-C)cycloalkyl(Co-Cg)alkenyl, aryl(C,-Cg)alke-
nyl, (C4-Cglalkoxy(C,-Cglalkenyl, heteroaryl(C,-Cglalkenyl, aryl(C,-Cglalkynyl, (C4-Cglalkoxy(C,-Cglalkynyl,
R5-(5=0)-, R5-(0=8=0)- or (C4-Cg)alkoxy-(C=0)-(C,-Cg)alkenyl, wherein said (C4-C4g)cycloalkenyl, aryl, heterocyclyl,
heteroaryl or (C3-C)cycloalkyl as such or as part of another group is unsubstituted or substituted with 1, 2 or 3 substit-
uent(s) Rg;

Rj is, independently at each occurrence, H, (C{-Cg)alkyl, (C5-C;)cycloalkyl, aryl, (C5-C;)cycloalkyl(C4-Cglalkyl, hy-
droxy(C4-Cg)alkyl or (C4-Cglalkoxy(C-Cg)alkyl, wherein said (C3-C;)cycloalkyl or aryl as such or as part of another
group is unsubstituted or substituted with 1 substituent being (C4-Cg)alkyl,

R4 is, independently at each occurrence, H or aryl, wherein said aryl is, independently at each occurrence, substituted
with 1 substituent being (C4-Cg)alkyl, halogen or (C4-Cg)alkoxy;

Rj5 is aryl, wherein said aryl is substituted with 1 substituent Rg;

Rg is, independently at each occurrence, (C4-Cglalkyl, (C,-Cg)alkenyl, carboxy, cyano, aryl, halogen, hydroxy,
(C-Cglalkoxy, (C4-Cglalkyl-S-, aryloxy, heteroaryl, carboxy(C4-Cg)alkyl, aryl(C4-Cglalkyl, halo(C4-Cglalkyl, hy-
droxy(C4-Cglalkyl, (C4-Cg)alkoxy(C4-Cglalkyl, heterocyclyl(C4-Cgalkyl, (C4-Cglalkyl-(C=0)-, (C4-Cg)alkoxy-(C=0)-, het-
erocyclyl-(C=0)-, (R7)oN-(C=0)-, halo(C4-Cg)alkoxy, Rg-(0=5=0)-, (C4-Cg)alkoxy-(C=0)-(C4-Cg)alkyl,
(R7)oN-(C=0)-(C4-Cglalkyl or (C4-Cg)alkoxy(C-Cg)alkoxy-(C=0)-, wherein said aryl, heteroaryl or heterocyclyl as such
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or as part of another group is, independently at each occurrence, unsubstituted or substituted with 1 substituent being
(Cq-Cg)alkyl;

or Rg and Rg both attached to the same carbon ring atom form, together with the carbon ring atom to which they are
attached, a -(C=0)- group;

R is, independently at each occurrence, H, (C4-Cgalkyl, (C5-C;)cycloalkyl or carboxy(C4-Cgalkyl, wherein said
(C3-C;)cycloalkyl is unsubstituted,

Rg is, independently at each occurrence, (C-Cg)alkyl or (Rg)oN-;

Rg is, independently at each occurrence, (C4-Cglalkyl.

[0010] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

Ry is (C4-Cg)alkyl, (Co-Cg)alkenyl, (Co-Cglalkynyl, (C4-Cqp)eycloalkenyl, aryl, halogen, (C4-Cg)cycloalkenyloxy, aryloxy,
aryl-S-, heteroaryl-S-, (R3)o,N-, (R4)o,C=N-, heterocyclyl, heteroaryl, aryl(C,-Cglalkyl, (R3),N-(C4-Cglalkyl, car-
boxy(C,-Cglalkenyl, (C5-C;)cycloalkyl(C,-Cg)alkenyl or aryl(C,-Cg)alkenyl, wherein said (C4-C4g)cycloalkenyl, aryl, het-
erocyclyl, heteroaryl or (C5-C-)cycloalkyl as such or as part of another group is unsubstituted or substituted with 1, 2 or
3 substituent(s) Rg;

Rj is, independently at each occurrence, H, (C4-Cg)alkyl or (C4-Cg)alkoxy(C4-Cglalkyl;

R4 is, independently at each occurrence, H or aryl, wherein said aryl is, independently at each occurrence, substituted
with 1 substituent being (C4-Cg)alkyl, halogen or (C,-Cglalkoxy;

Rg is, independently at each occurrence, (C4-Cglalkyl, cyano, aryl, halogen, hydroxy, (C-Cg)alkoxy, (C4-Cg)alkyl-S-,
carboxy(C,-Cglalkyl, aryl(C,-Cglalkyl, halo(C4-Cg)alkyl, hydroxy(C4-Cglalkyl, (C4-Cg)alkoxy(C-Cg)alkyl, hetero-
cyclyl-(C=0)-, (R7)oN-(C=0)-, Rg-(0=5=0)- or (C4-Cg)alkoxy-(C=0)-(C4-Cg)alkyl, wherein said aryl or heterocyclyl as
such or as part of another group is unsubstituted;

Ry is, independently at each occurrence, H, (C4-Cglalkyl or (C3-C;)cycloalkyl, wherein said (C3-C;)cycloalkyl is unsub-
stituted;

Rg is, independently at each occurrence, (C-Cg)alkyl or (Rg)oN-;

Rg is, independently at each occurrence, (C4-Cglalkyl.

[0011] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

Rq is (C4-Cglalkyl, (C,-Cg)alkenyl, aryl, halogen, aryloxy, aryl-S-, (R3)oN-, (R4),C=N-, heterocyclyl, heteroaryl, ar-
yl(C4-Cglalkyl, (C3-Cy)cycloalkyl(C,-Cglalkenyl or aryl(C,-Cglalkenyl, wherein said aryl, heterocyclyl, heteroaryl or
(C5-Cy)cycloalkyl as such or as part of another group is unsubstituted or substituted with 1, 2 or 3 substituent(s) Rg; Rj
is, independently at each occurrence, H or (C-Cg)alkyl;

R4 is, independently at each occurrence, H or aryl, wherein said aryl is, independently at each occurrence, substituted
with 1 substituent being (C4-Cg)alkyl, halogen or (C4-Cg)alkoxy;

Rg is, independently at each occurrence, (C¢-Cg)alkyl, cyano, aryl, halogen, hydroxy, (C¢-Cg)alkoxy, (C¢-Cg)alkyl-S-,
carboxy(C4-Cglalkyl, halo(C4-Cg)alkyl, hydroxy(C¢-Cg)alkyl, (C4-Cglalkoxy(C4-Cglalkyl, heterocyclyl-(C=0)-,
(R7)oN-(C=0)- or Rg-(0=8=0)-, wherein said aryl or heterocyclyl as such or as part of another group is unsubstituted;
R; is, independently at each occurrence, H or (C4-Cglalkyl;

Rg is, independently at each occurrence, (C4-Cglalkyl.

[0012] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

Ry is (C4-Cg)alkyl, (Co-Cglalkenyl, aryl, halogen, aryloxy, aryl-S-, (R3),N-, heterocyclyl, heteroaryl, aryl(C4-Cg)alkyl or
aryl(C»-Cgalkenyl, wherein said aryl, heterocyclyl or heteroaryl as such or as part of another group is unsubstituted or
substituted with 1, 2 or 3 substituent(s) Rg;

Rj is, independently at each occurrence, H or (C4-Cglalkyl;

Rg is, independently at each occurrence, (C4-Cg)alkyl, halogen, hydroxy, (C4-Cg)alkoxy, carboxy(C¢-Cg)alkyl, ha-
lo(C4-Cg)alkyl or (R7)oN-(C=0)-;

Ry is, independently at each occurrence, H or (C4-Cg)alkyl.

[0013] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

R is (Co-Cg)alkenyl, aryl, halogen, aryloxy, aryl-S-, (R3),N-, heteroaryl, aryl(C4-Cg)alkyl or aryl(C,-Cg)alkenyl, wherein
said aryl or heteroaryl as such or as part of another group is unsubstituted or substituted with 1 or 2 substituent(s) Rg;
Rj is, independently at each occurrence, H or (C4-Cg)alkyl;

Rg is, independently at each occurrence, (C4-Cg)alkyl, halogen, (C4-Cg)alkoxy, carboxy(C4-Cg)alkyl or halo(C4-Cg)alkyl.
[0014] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

Ry is (C»-Cgalkehyl, aryl, halogen, aryl-S-, heteroaryl or aryl(C4-Cg)alkyl, wherein said aryl or heteroaryl as such or as
part of another group is unsubstituted or substituted with 1 or 2 substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cg)alkyl, halogen or (C4-Cg)alkoxy.

[0015] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

R is (C5-Cg)alkenyl, halogen, aryl-S- or aryl(C4-Cg)alkyl, wherein said aryl as part of another group is unsubstituted or
substituted with 1 or 2 substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cg)alkyl, halogen or (C¢-Cg)alkoxy.
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[0016] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

Ry is (C5-Cg)alkenyl, aryl, aryl-S-, heteroaryl or aryl(C4-Cg)alkyl, wherein said aryl or heteroaryl as such or as part of
another group is substituted with 1 or 2 substituent(s) Rg; Rg is, independently at each occurrence, (C¢-Cglalkyl or
(C4-Cglalkoxy.

[0017] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

R, is (C,-Cgalkenyl, aryl-S- or aryl(C4-Cg)alkyl, wherein said aryl as part of another group is substituted with 1 or 2
substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cgalkyl or (C4-Cglalkoxy.

[0018] Inone embodiment of the invention, the invention relates to compounds of formula |, wherein R is (C,-Cg)alke-
nyl.

[0019] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

R, is aryl, wherein said aryl is unsubstituted or substituted with 1 or 2 substituent(s) Rg; Rg is, independently at each
occurrence, (C4-Cgalkyl, halogen or (C,-Cg)alkoxy.

[0020] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

Ry is aryl-S-, wherein said aryl is unsubstituted or substituted with 1 or 2 substituent(s) Rg; Rg is, independently at each
occurrence, (C4-Cg)alkyl, halogen or (C4-Cg)alkoxy.

[0021] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

R, is heteroaryl, wherein said heteroaryl is unsubstituted or substituted with 1 or 2 substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cg)alkyl, halogen or (C4-Cg)alkoxy.

[0022] In one embodiment of the invention, the invention relates to compounds of formula |, wherein

Ry is aryl(C4-Cg)alkyl, wherein said aryl is substituted with 1 or 2 substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cgalkyl or (C4-Cglalkoxy.

[0023] In one embodiment of the invention, the invention relates to compounds of formula |, wherein the compound
is 2-bromo-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(phenylethynyl)isophthalonitrile, 4,5-dihydroxy-2-(prop-1-
ynyl)isophthalonitrile, 4,5-dihydroxy-2-(1-methyl-1H-pyrrol-2-yl)isophthalonitrile, 4,5-dihydroxy-2-(thiophen-2-yl)isoph-
thalonitrile, 2-(furan-2-yl)-4,5-dihydroxyisophthalonitrile, 3’,4’,5-trifluoro-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 4,5-
dihydroxy-2-(naphthalen-1-yl)isophthalonitrile, 4’-tert-butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-
4’-(hydroxymethyl)biphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-(naphthalen-2-yl)isophthalonitrile, 3,4-dihydroxy-4’-(iso-
propylthio)biphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-4’-(methylthio)biphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-4’-isopro-
poxybiphenyl-2,6-dicarbonitrile, 4’-(ethylthio)-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-4’-isopropoxy-
3’,5’-dimethylbiphenyl-2,6-dicarbonitrile,  4’-butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-2’,4’,5’-tri-
methylbiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-2’,5’-dimethylbiphenyl-2,6-dicarbonitrile, 2-cyclohexenyl-4,5-dihydrox-
yisophthalonitrile, 3’-ethyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxybiphenyl-2,4’,6-tricarbonitrile, 3,4-di-
hydroxy-4’-(isopropylsulfonyl)biphenyl-2,6-dicarbonitrile, 2’,6’-dicyano-3’,4’-dihydroxy-N,N-dimethylbiphenyl-4-sulfona-
mide, (E)-4,5-dihydroxy-2-(pent-1-enyl)isophthalonitrile, 2°,6’-dicyano-3’,4’-dihydroxybiphenyl-3-carboxylic acid, 3,4-di-
hydroxy-4’-(1-methoxyethyl)biphenyl-2,6-dicarbonitrile, (E)-2-(3,3-dimethylbut-1-enyl)-4,5-dihydroxyisophthalonitrile,
3,4-dihydroxy-2’-methylbiphenyl-2,6-dicarbonitrile, (E)-2-(2-cyclohexylvinyl)-4,5-dihydroxyisophthalonitrile, (Z)-4,5-di-
hydroxy-2-(prop-1-enyl)isophthalonitrile, 3-(2’,6’-dicyano-3’,4’-dihydroxybiphenyl-4-yl)propanocic acid, 3,4-dihydroxy-
3’-(hydroxymethyl)biphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-3’-(methoxymethyl)biphenyl-2,6-dicarbonitrile, 2’,6’-dicy-
ano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-4-carboxamide, (E)-4,5-dihydroxy-2-(prop-1-enyl)isophthalonitrile, 3,4-dihy-
droxybiphenyl-2,6-dicarbonitrile, 3’,4’-dichloro-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-3’-(trifluorome-
thyl)biphenyl-2,6-dicarbonitrile, 2-(furan-3-yl)-4,5-dihydroxyisophthalonitrile, 3,4-dihydroxy-4’-(trifluoromethyl)biphenyl-
2,6-dicarbonitrile, 4,5-dihydroxy-2-(thiophen-3-yl)isophthalonitrile, 4,5-dihydroxy-2-(5-methylfuran-2-yl)isophthalonitrile,
4,5-dihydroxy-2-(5-methylthiophen-2-yl)isophthalonitrile, 2-benzyl-4,5-dihydroxyisophthalonitrile, 2-(benzofuran-2-yl)-
4 5-dihydroxyisophthalonitrile, 2-(5-chlorothiophen-2-yl)-4,5-dihydroxyisophthalonitrile, 2-(benzo[b]thiophen-2-yl)-4,5-
dihydroxyisophthalonitrile, (E)-4,5-dihydroxy-2-styrylisophthalonitrile, 4’-ethyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile,
3,4-dihydroxy-3’,5’-dimethylbiphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-(phenylthio)isophthalonitrile, 4,5-dihydroxy-
2-(p-tolylthio)isophthalonitrile,  4,5-dihydroxy-2-(4-methylbenzyl)isophthalonitrile,  2-(4-fluorobenzyl)-4,5-dihydrox-
yisophthalonitrile, 4,5-dihydroxy-2-(4-hydroxybenzyl)isophthalonitrile, 4,5-dihydroxy-2-(2-methoxybenzyl)isophthaloni-
trile, 4,5-dihydroxy-2-(4-(trifluoromethoxy)benzyl)isophthalonitrile, 2-(3-fluoro-4-methoxybenzyl)-4,5-dihydroxyisoph-
thalonitrile, 2-(2-fluorobenzyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(2-methylbenzyl)isophthalonitrile, 2-(2,5-
dimethylbenzyl)-4,5-dihydroxyisophthalonitrile, 2-(3-fluoro-5-methylbenzyl)-4,5-dihydroxyisophthalonitrile, 3-(2,6-dicy-
ano-3,4-dihydroxybenzyl)benzoic acid, 2-(4-fluoro-3-methylbenzyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(3-
methylbenzyl)isophthalonitrile, 2-(5-fluoro-2-methoxybenzyl)-4,5-dihydroxyisophthalonitrile, 2-(3,5-dimethylbenzyl)-4,5-
dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(4-isopropylbenzyl)isophthalonitrile, 2-(4-ethylbenzyl)-4,5-dihydroxyisoph-
thalonitrile, 4,5-dihydroxy-2-(naphthalen-1-ylmethyl)isophthalonitrile, 5-(2,6-dicyano-3,4-dihydroxybenzyl)-2-hydroxy-
benzoic acid, 2-(2,4-dimethylbenzyl)-4,5-dihydroxyisophthalonitrile, 2-(3,6-dihydro-2H-pyran-4-yl)-4,5-dihydroxyisoph-
thalonitrile, 2-cyclopentenyl-4,5-dihydroxyisophthalonitrile, (E)-3-(2,6-dicyano-3,4-dihydroxyphenyl)acrylic acid, (E)-4,5-



10

15

20

25

30

35

40

45

50

55

EP 2 855 426 B1

dihydroxy-2-(3-methoxyprop-1-enyl)isophthalonitrile, 4,5-dihydroxy-2-(5-(morpholinomethyl)thiophen-2-yl)isophthaloni-
trile, 3,4-dihydroxy-4’-(morpholine-4-carbonyl)biphenyl-2,6-dicarbonitrile, 2-(5’-hexyl-2,2’-bithiophen-5-yl)-4,5-dihydrox-
yisophthalonitrile, 2-(1-benzyl-1H-pyrazol-4-yl)-4,5-dihydroxyisophthalonitrile, 2-(5-hexylthiophen-2-yl)-4,5-dihydrox-
yisophthalonitrile, (Z)-2-(but-2-enyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(3-methylbut-2-enyl)isophthaloni-
trile, (E)-2-(but-2-enyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-methylisophthalonitrile, 4,5-dihydroxy-2-(2-meth-
ylprop-1-enyl)isophthalonitrile, 3,4-dihydroxy-3’-methylbiphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-vinylisophthaloni-
trile, 4,5-dihydroxy-2-(prop-1-en-2-yl)isophthalonitrile, 2-(2-ethoxythiazol-5-yl)-4,5-dihydroxyisophthalonitrile, 2-allyl-
4 5-dihydroxyisophthalonitrile, 3’-(tert-butoxymethyl)-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, tert-butyl 2’,6’-dicyano-
3", 4-dihydroxybiphenyl-3-carboxylate, 3,4-dihydroxybiphenyl-2,3’,6-tricarbonitrile, 2’,6’-dicyano-3’,4’-dihydroxy-N,N-
dipropylbiphenyl-3-carboxamide, 2’,6’-dicyano-N-cyclohexyl-3’,4’-dihydroxybiphenyl-4-carboxamide, 2’,6’-dicyano-N-
cyclohexyl-3’,4’-dihydroxybiphenyl-3-carboxamide, 2’,6’-dicyano-N,N-diethyl-3’,4’-dihydroxybiphenyl-4-carboxamide,
2’,6’-dicyano-N,N-diethyl-3’,4’-dihydroxybiphenyl-3-carboxamide, 2’,6’-dicyano-N-ethyl-3’,4’-dihydroxybiphenyl-3-car-
boxamide, 2’,6’-dicyano-3’,4’-dihydroxy-N,N-dimethylbiphenyl-3-carboxamide, 4’-fluoro-3,4-dihydroxybiphenyl-2,6-di-
carbonitrile, 3’,4’-difluoro-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 4’-fluoro-3,3’,4-trihydroxybiphenyl-2,6-dicarbonitrile,
(E)-4,5-dihydroxy-2-(3-phenylprop-1-enyl)isophthalonitrile, 4’-fluoro-3,4-dihydroxy-3’-methoxybiphenyl-2,6-dicarboni-
trile, 5-(2,6-dicyano-3,4-dihydroxyphenyl)thiophene-2-carboxylic acid, 3,4-dihydroxy-4’-(methylsulfonyl)biphenyl-2,6-di-
carbonitrile, 3,4-dihydroxy-4’-propoxybiphenyl-2,6-dicarbonitrile; 2’,6’-dicyano-3’,4’-dihydroxybiphenyl-4-carboxylic ac-
id, 4’-chloro-3,4-dihydroxy-3’-methylbiphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-(5-phenylthiophen-2-yl)isophthaloni-
trile, 3,4-dihydroxy-4’-isopropylbiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-4’-propylbiphenyl-2,6-dicarbonitrile, 4,5-dihy-
droxy-2-(1-phenylvinyl)isophthalonitrile, 2’,6’-dicyano-3’,4’-dihydroxybiphenyl-2-carboxylic acid, 4-(2,6-dicyano-3,4-di-
hydroxybenzyl)benzoic acid, (E)-4,5-dihydroxy-2-(4-methoxystyryl)isophthalonitrile, 3,4-dihydroxy-3’,4’-dimethylbiphe-
nyl-2,6-dicarbonitrile, (E)-4,5-dihydroxy-2-(4-methylstyryl)isophthalonitrile, 4,5-dihydroxy-2-(6-hydroxynaphthalen-2-
yl)isophthalonitrile, 4’-fluoro-3,4-dihydroxy-3’-methylbiphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-(3-methylbut-2-en-2-
yl)isophthalonitrile, 2-(2,5-dimethylthiophen-3-yl)-4,5-dihydroxyisophthalonitrile, 2-(2,3-difluoro-4-methylbenzyl)-4,5-di-
hydroxyisophthalonitrile, 2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)propanocic acid, (E)-2-(3-cyclopentylprop-1-
enyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(1-isobutyl-1H-pyrazol-4-yl)isophthalonitrile, 2-(4-(2,6-dicyano-
3,4-dihydroxyphenyl)-1H-pyrazol-1-yl) acetic acid, 4,5-dihydroxy-2-(1-methyl-1H-pyrazol-4-yl)isophthalonitrile, 4,5-dihy-
droxy-2-(3-methoxyprop-1-ynyl)isophthalonitrile, (E)-4,5-dihydroxy-2-(2-(thiophen-3-yl)vinyl)isophthalonitrile, (E)-2-(2-
cyclopropylvinyl)-4,5-dihydroxyisophthalonitrile, 2’,6’-dicyano-3’,4’-dihydroxybiphenyl-4-carboxamide, 3,4-dihydroxy-
3", 4-dimethoxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-3’-isopropylbiphenyl-2,6-dicarbonitrile, 2-(2,3-dihydrobenzo-
furan-5-yl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(6-methoxynaphthalen-2-yl)isophthalonitrile, 4,5-dihydroxy-
2-(4-(hydroxymethyl)benzyl)isophthalonitrile, 2-(2,6-difluoro-3-methylbenzyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihy-
droxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile, 2-(2,4-dimethylphenylthio)-4,5-dihydroxyisophthalonitrile, me-
thyl 3-(4-(2,6-dicyano-3,4-dihydroxyphenylthio)phenyl)propanoate, 4,5-dihydroxy-2-(p-tolyloxy)isophthalonitrile, (E)-
2-(2,4-difluorostyryl)-4,5-dihydroxyisophthalonitrile, (E)-4,5-dihydroxy-2-(3-(trifluoromethyl)styryl)isophthalonitrile, (E)-
4 ,5-dihydroxy-2-(4-methylpent-1-enyl)isophthalonitrile, (E)-2-(3,5-difluorostyryl)-4,5-dihydroxyisophthalonitrile,
2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)acetic acid, 2-(4-chlorobenzyl)-4,5-dihydroxyisophthalonitrile, 3,4-dihy-
droxy-4’-methylbiphenyl-2,6-dicarbonitrile, 3-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)propancic acid, 4,5-dihy-
droxy-2-(4-(trifluoromethyl)benzyl)isophthalonitrile, (E)-4,5-dihydroxy-2-(4-(trifluoromethyl)styryl)isophthalonitrile, 4,5-
dihydroxy-2-(p-tolylsulfinyl)isophthalonitrile, 4-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoic acid, 2-(4-ethylphenylth-
i0)-4,5-dihydroxyisophthalonitrile, 2-(4-chlorophenylthio)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(o-tolylthio)iso-
phthalonitrile, methyl 4-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoate, 2-(2-chlorophenylthio)-4,5-dihydroxyisoph-
thalonitrile, methyl 2-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoate, 2-(4-(2,6-dicyano-3,4-dihydroxyphenylthio)phe-
nyl)acetic acid, 2-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoic acid, 3-(4-(2,6-dicyano-3,4-dihydroxyphenylthio)phe-
nyl)propanoic acid, 4,5-dihydroxy-2-(4-methoxyphenylthio)isophthalonitrile, methyl 2-(4-(2,6-dicyano-3,4-dihydroxyben-
zyl)phenyl)acetate, 4,5-dihydroxy-2-(3-methoxyphenylthio)isophthalonitrile, methyl 4-(2,6-dicyano-3,4-dihydroxyphe-
noxy)benzoate, 4,5-dihydroxy-2-(pyridin-4-ylthio)isophthalonitrile, 3-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoic ac-
id, 2-(4-cyanophenylthio)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(naphthalen-2-ylthio)isophthalonitrile,
2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)-N,N-diethylacetamide, 2-(4-ethylphenoxy)-4,5-dihydroxyisophthaloni-
trile, 2-(4-acetylphenoxy)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(1-oxo-2,3-dihydro-1H-inden-5-yloxy)isoph-
thalonitrile, 2-(2’,6’-dicyano-3’,4’-dihydroxybiphenyl-4-yl)acetic acid, 2-(2,4-dimethylphenoxy)-4,5-dihydroxyisophthalo-
nitrile, 2-(4-chlorophenoxy)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(4-(trifluoromethyl)phenoxy)isophthaloni-
trile, 4,5-dihydroxy-2-(1H-inden-3-yl)isophthalonitrile, 4,5-dihydroxy-2-(morpholinomethyl)isophthalonitrile, 2-((diethyl-
amino)methyl)-4,5-dihydroxyisophthalonitrile  hydrochloride, 4,5-dihydroxy-2-(((2-hydroxyethyl)amino)methyl)isoph-
thalonitrile hydrochloride (1:1), 4,5-dihydroxy-2-(3-hydroxypropyl)isophthalonitrile, 2-amino-4,5-dihydroxyisophthaloni-
trile, 4,5-dihydroxy-2-(pyrrolidin-1-yl)isophthalonitrile, 2-(2,6-dimethylmorpholino)-4,5-dihydroxyisophthalonitrile, 4,5-di-
hydroxy-2-morpholinoisophthalonitrile, 4,5-dihydroxy-2-(isopropylamino)isophthalonitrile, 4,5-dihydroxy-2-(3-methoxy-
propylamino)isophthalonitrile, 2,4,5-trihydroxyisophthalonitrile, 2-ethyl-4,5-dihydroxyisophthalonitrile, 3,4-dihydroxy-4’-
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methoxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-3’-(morpholine-4-carbonyl)biphehyl-2,6-dicarbonitrile, N-butyl-2’ ,6’
-dicyano-3’,4’-dihydroxybiphenyl-4-carboxamide, 2-(3,3-dimethylbutyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-
2-(piperidin-1-yl)isophthalonitrile, 2-(hexylamino)-4,5-dihydroxyisophthalonitrile, 2-(cyclohexylamino)-4,5-dihydrox-
yisophthalonitrile, 4,5-dihydroxy-2-(2-methoxyethylamino)isophthalonitrile, 2-(4-benzylpiperidin-1-yl)-4,5-dihydrox-
yisophthalonitrile, 4,5-dihydroxy-2-(pentan-3-ylamino)isophthalonitrile, (E)-2-(4-ethylbenzylideneamino)-4,5-dihydrox-
yisophthalonitrile, (E)-4,5-dihydroxy-2-(4-methoxybenzylideneamino)isophthalonitrile, (E)-2-(4-fluorobenzylideneami-
no)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-tosylisophthalonitrile, 4-(2,6-dicyano-3,4-dihydroxyphenoxy)benzo-
ic acid, 2-(benzo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitrile, 2-(4-fluorophenylthio)-4,5-dihydroxyisophthalonitrile,
2-(biphenyl-4-yImethyl)-4,5-dihydroxyisophthalonitrile, 2-(4-chloro-2-methylbenzyl)-4,5-dihydroxyisophthalonitrile, 2-(2-
ethylbenzyl)-4,5-dihydroxyisophthalonitrile, 2-(2,3-dihydro-1H-inden-5-yloxy)-4,5-dihydroxyisophthalonitrile, enanti-
omer A of 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthalonitrile, enantiomer B of 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthaloni-
trile, 2-((cyclohexylmethyl)amino)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(4-phenoxyphenylthio)isophthaloni-
trile, 4,5-dihydroxy-2-(pyridin-3-yl)isophthalonitrile, 4,5-dihydroxy-2-(4-(2,2,2-trifluoroethyl)benzyl)isophthalonitrile, 4,5-
dihydroxy-2-(4-methyl-2-(trifluoromethyl)benzyl)isophthalonitrile, 4,5-dihydroxy-2-((4-(morpholine-4-carbonyl)phe-
nylthio)isopththalonitrile, 4,5-dihydroxy-2-(methyl(p-tolylyamino)isophthalonitrile or 4,5-dihydroxy-2-((6-methoxynaph-
thalen-2-yl)methyl)isophthalonitrile.

[0024] The terms employed herein have the meanings indicated below. The term "at least one" employed in the
meanings below refers to one or several, such as one. For example, the term "at least one hydroxy(C,-Cg)alkoxy group”
refers to one or several hydroxy(C,-Cg)alkoxy groups, such as one hydroxy(C,-Cg)alkoxy group.

[0025] Theterm "(C¢-Cg)alkyl", as employed herein as such or as part of another group, refers to a straight or branched
chain saturated hydrocarbon group having 1, 2, 3, 4, 5 or 6 carbon atom(s). Representative examples of (C4-Cg)alkyl
include, but are not limited to, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pent-3-yl, hexyl, and 3,3-dimeth-
ylbutyl.

[0026] The term "(C,-Cglalkenyl", as employed herein as such or as part of another group, refers to a straight or
branched chain hydrocarbon group having 2, 3, 4, 5 or 6 carbon atoms and at least one carbon-carbon double bond.
Representative examples of (C,-Cg)alkenyl include, but are not limited to, vinyl, prop-1-en-1-yl, prop-1-en-2-yl, ally, but-
2-en-1-yl, 2-methylprop-1-en-1-yl, pent-1-en-1-yl, 3-methylbut-2-en-1-yl, 3-methylbut-2-en-2-yl, 4-methylpent-1-en-1-
yl, and 3,3-dimethylbut-1-en-1-yl.

[0027] The term "(C,-Cg)alkynyl", as employed herein as such or as part of another group, refers to a straight or
branched chain hydrocarbon group having 2, 3, 4, 5 or 6 carbon atoms and at least one carbon-carbon triple bond.
Representative examples of (C,-Cg)alkynyl include, but are not limited to, ethynyl, prop-1-yn-1-yl, and 3,3-dimethylbut-
1-yn-1-yl.

[0028] The term "(C3-C;)cycloalkyl", as employed herein as such or as part of another group, refers to a saturated
cyclic hydrocarbon group having 3, 4, 5, 6 or 7 carbon atoms.

[0029] Representative examples of (C3-C)cycloalkyl include, but are not limited to, cyclopropyl, cyclopentyl, and
cyclohexyl.

[0030] Theterm "(C4-C4g)cycloalkenyl”, as employed herein as such or as part of another group, refers to a monocyclic
hydrocarbon group having 3, 4, 5, 6 or 7 carbon atoms and at least one carbon-carbon double bond or to an 8, 9 or 10
membered partially unsaturated bicyclic hydrocarbon group. When the (C4-Cqg)cycloalkenyl group is an 8, 9 or 10
membered partially unsaturated bicyclic hydrocarbon group, one of the rings is optionally aromatic. Representative
examples of (C4-Cg)cycloalkenylinclude, but are notlimited to, cyclopent-1-en-1-yl, cyclohex-1-en-1-yl, and 2,3-dihydro-
1H-inden-5-yl.

[0031] The term "aryl", as employed herein as such or as part of another group, refers to an aromatic monocyclic
hydrocarbon group having 6 carbon atoms or to an aromatic bicyclic hydrocarbon group having 10 carbon atoms.
Representative examples of aryl include, but are not limited to, phenyl and naphthalen-2-yl.

[0032] Theterm "halo" or"halogen", as employed herein as such or as part of another group, refers to fluorine, chlorine,
bromine or iodine.

[0033] The term "hydroxy", as employed herein as such or as part of another group, refers to a -OH group.

[0034] The term "(C4-Cg)alkoxy", as employed herein as such or as part of another group, refers to an (C4-Cg)alkyl
group, as defined herein, appended to the parent molecular moiety through an oxygen atom. Representative examples
of (C4-Cg)alkoxy include, but are not limited to, methoxy, ethoxy, propoxy, isopropoxy, tert-butoxy, and neopentyloxy.
[0035] The term "(C4-C4g)cycloalkenyloxy”, as employed herein, refers to a (C4-Cqg)cycloalkenyl group, as defined
herein, appended to the parent molecular moiety through an oxygen atom. Representative examples of (C4-Cq)cy-
cloalkenyloxy include, but are not limited to, cyclopent-1-en-1-yloxy and 2,3-dihydro-1H-inden-5-yloxy.

[0036] The term "aryloxy", as employed herein, refers to an aryl group, as defined herein, appended to the parent
molecular moiety through an oxygen atom. Representative examples of aryloxy include, but are not limited to, phenoxy
and naphthalen-1-yloxy.

[0037] The term "heteroaryl", as employed herein as such or as part of another group, refers to a 5, 6 or 7 membered
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aromatic monocyclic group containing 1, 2, 3 or 4 ring heteroatom(s) each independently selected from N, O, and S or
to an 8, 9 or 10 membered aromatic bicyclic group containing 1, 2, 3 or 4 ring heteroatom(s) each independently selected
from N, O, and S. Representative examples of heteroaryl include, but are not limited to, 1H-pyrrol-2-yl, furan-2-yl,
thiophen-2-yl, thiophen-3-yl, 1H-pyrazol-4-yl, thiazol-5-yl, benzofuran-2-yl, benzo[b]thiophen-2-yl, and benzo[d][1,3]di-
oxol-5-yl.

[0038] The term "heteroaryloxy", as employed herein, refers to a heteroaryl group, as defined herein, appended to
the parent molecular moiety through an oxygen atom. Representative examples of heteroaryloxy include, but are not
limited to, pyridin-4-yloxy and benzo[d][1,3]dioxol-5-yloxy.

[0039] Theterm "heterocyclyl", as employed herein as such or as part of another group, refers to a5, 6 or 7 membered
saturated or partially unsaturated monocyclic group containing 1 or 2 ring heteroatom(s) each independently selected
from N, O, and S or to an 8, 9 or 10 membered saturated or partially unsaturated bicyclic group containing 1 or 2 ring
heteroatom(s) each independently selected from N, O, and S. When the heterocyclyl group is an 8, 9 or 10 membered
partially unsaturated bicyclic group, one of the rings is optionally aromatic. Representative examples of heterocyclyl
include, but are not limited to, pyrrolidin-1-yl, piperidin-1-yl, 3,6-dihydro-2H-pyran-4-yl, morpholino, and 2,3-dihydroben-
zofuran-5-yl.

[0040] The term "aryl(C4-Cg)alkyl", as employed herein, refers to an aryl group, as defined herein, appended to the
parent molecular moiety through an (C4-Cg)alkyl group, as defined herein. Representative examples of aryl(C4-Cg)alkyl
include, but are not limited to, benzyl, 2-phenethyl, and 3-phenylpropyl.

[0041] The term "halo(C,-Cg)alkyl", as employed herein, refers to at least one halogen, as defined herein, appended
to the parent molecular moiety through an (C-Cg)alkyl group, as defined herein. When there are several halogens, the
halogens can be attached to the same or different carbon atom and the halogens can be identical or different. Repre-
sentative examples of halo(C-Cg)alkyl include, but are not limited to, trifluoromethyl and 3-bromopropyl.

[0042] The term "hydroxy(C4-Cglalkyl", as employed herein, refers to at least one hydroxy group, as defined herein,
appended to the parent molecular moiety through an (C4-Cg)alkyl group, as defined herein. When there are several
hydroxy groups, the hydroxy groups can be attached to the same or different carbon atom. Representative examples
of hydroxy(C4-Cg)alkyl include, but are not limited to, hydroxymethyl, 2-hydroxyethyl, and 3-hydroxypropyl.

[0043] The term "(C4-Cg)alkoxy(C4-Cg)alkyl”, as employed herein as such or as part of another group, refers to at
least one (C4-Cg)alkoxy group, as defined herein, appended to the parent molecular moiety through an (C4-Cg)alkyl
group, as defined herein. When there are several (C4-Cg)alkoxy groups, the (C4-Cg)alkoxy groups can be attached to
the same or different carbon atom and the (C-Cg)alkoxy groups can be identical or different. Representative examples
of (C4-Cg)alkoxy(C4-Cg)alky! include, but are not limited to, methoxymethyl, 1-methoxyethyl, 2-methoxyethyl, 3-meth-
oxypropyl, and tert-butoxymethyl.

[0044] the term "heterocyclyl(C4-Cg)alkyl", as employed herein, refers to a heterocyclyl group, as defined herein,
appended to the parent molecular moiety through an (C4-Cg)alkyl group, as defined herein. Representative examples
of heterocyclyl(C-Cg)alkyl include, but are not limited to, morpholinomethyl and 3-(pyrrolidin-1-yl)propyl.

[0045] The term "carboxy", as employed herein as such or as part of another group, refers to a -COOH group.
[0046] The term "carboxy(C,-Cg)alkenyl", as employed herein, refers to a carboxy group, as defined herein, appended
to the parent molecular moiety through an (C,-Cg)alkenyl group, as defined herein. Representative examples of car-
boxy(C,-Cg)alkenyl include, but are not limited to, 2-carboxyvinyl and 2-carboxyallyl.

[0047] Theterm "(C3-C;)cycloalkyl(C,-Cg)alkenyl", as employed herein, refers to a (C5-C)cycloalkyl group, as defined
herein, appended to the parent molecular moiety through an (C,-Cg)alkenyl group, as defined herein. Representative
examples of (C5-C-)cycloalkyl(C,-Cg)alkenyl include, but are not limited to, 2-cyclopropylvinyl, 2-cyclohexylvinyl, and
3-cyclopentylprop-1-en-1-yl.

[0048] The term "aryl(C,-Cg)alkenyl", as employed herein, refers to an aryl group, as defined herein, appended to the
parent molecular moiety through an (C,-Cg)alkenyl group, as defined herein. Representative examples of aryl(C,-Cg)alke-
nyl include, but are not limited to, styryl, 1-phenylvinyl, and 3-phenylprop-1-en-1-yl.

[0049] The term "(C4-Cglalkoxy(C,-Cglalkenyl”, as employed herein, refers to at least one (C4-Cg)alkoxy group, as
defined herein, appended to the parent molecular moiety through an (C,-Cg)alkenyl group, as defined herein. When
there are several (C4-Cg)alkoxy groups, the (C-Cg)alkoxy groups can be attached to the same or different carbon atom
and the (C¢-Cg)alkoxy groups can be identical or different. Representative examples of (C4-Cg)alkoxy(C,-Cg)alkenyl
include, but are not limited to, 3-methoxyprop-1-en-1-yl and 3-ethoxyprop-1-en-2-yl.

[0050] The term "heterocyclyl(C,-Cg)alkenyl", as employed herein, refers to a heterocyclyl group, as defined herein,
appended to the parent molecular moiety through an (C,-Cg)alkenyl group, as defined herein. Representative examples
of heterocyclyl(C,-Cglalkenyl include, but are not limited to, 4-(pyrrolidin-1-yl)but-2-en-1-yl and 3-methyl-4-mor-
pholinobut-2-en-2-yl.

[0051] The term "heteroaryl(C,-Cg)alkenyl", as employed herein, refers to a heteroaryl group, as defined herein,
appended to the parent molecular moiety through an (C,-Cg)alkenyl group, as defined herein. Representative examples
of heteroaryl(C,-Cg)alkenyl include, but are not limited to, 2-(thiophen-3-yl)vinyl and 3-methyl-4-(1H-pyrazol-4-yl)but-2-
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en-2-yl.

[0052] The term "carboxy(C,-Cg)alkynyl", as employed herein, refers to a carboxy group, as defined herein, appended
to the parent molecular moiety through an (C,-Cg)alkynyl group, as defined herein. Representative examples of car-
boxy(C,-Cg)alkynyl include, but are not limited to, carboxyethynyl and 3-carboxyprop-1-yn-1-yl.

[0053] Theterm "(C5-C;)cycloalkyl(C,-Cglalkynyl", as employed herein, refers to a (C5-C;)cycloalkyl group, as defined
herein, appended to the parent molecular moiety through an (C,-Cg)alkynyl group, as defined herein. Representative
examples of (C5-C;)cycloalkyl(C,-Cg)alkynyl include, but are not limited to, cyclopropylethynyl and 3-cyclopentylprop-
1-yn-1-yl.

[0054] The term "aryl(C,-Cg)alkynyl", as employed herein, refers to an aryl group, as defined herein, appended to the
parent molecular moiety through an (C,-Cg)alkynyl group, as defined herein. Representative examples of aryl(C,-Cg)alky-
nyl include, but are not limited to, phenylethynyl and 3-(naphthalen-1-yl)prop-1-yn-1-yl.

[0055] The term "(C4-Cg)alkoxy(C,-Cglalkynyl”, as employed herein, refers to at least one (C4-Cg)alkoxy group, as
defined herein, appended to the parent molecular moiety through an (C,-Cg)alkynyl group, as defined herein. When
there are several (C4-Cg)alkoxy groups, the (C-Cg)alkoxy groups can be attached to the same or different carbon atom
and the (C4-Cg)alkoxy groups can be identical or different. Representative examples of (C4-Cg)alkoxy(Co-Cglalkynyl
include, but are not limited to, tert-butoxyethynyl and 3-methoxyprop-1-yn-1-yl.

[0056] The term "heterocyclyl(C,-Cg)alkynyl", as employed herein, refers to a heterocyclyl group, as defined herein,
appended to the parent molecular moiety through an (C,-Cg)alkynyl group, as defined herein. Representative examples
of heterocyclyl(C,-Cg)alkynyl include, but are not limited to, morpholinoethynyl and 3-(piperidin-1-yl)prop-1-yn-1-yl.
[0057] The term "heteroaryl(C,-Cg)alkynyl", as employed herein, refers to a heteroaryl group, as defined herein, ap-
pended to the parent molecular moiety through an (C,-Cg)alkynyl group, as defined herein. Representative examples
of heteroaryl(C,-Cg)alkynyl include, but are not limited to, thiophen-3-ylethynyl and 3-(1H-pyrazol-4-yl)prop-1-yn-1-yl.
[0058] Theterm "halo(C,-Cg)alkoxy", as employed herein, refers to at least one halogen, as defined herein, appended
to the parent molecular moiety through an (C4-Cg)alkoxy group, as defined herein. When there are several halogens,
the halogens can be attached to the same or different carbon atom and the halogens can be identical or different.
Representative examples of halo(C4-Cg)alkoxy include, but are not limited to, trifluoromethoxy and 1,1,2,2-tetrafluor-
oethoxy.

[0059] The term "hydroxy(C4-Cg)alkoxy", as employed herein as such or as part of another group, refers to at least
one hydroxy group, as defined herein, appended to the parent molecular moiety through an (C4-Cg)alkoxy group, as
defined herein. When there are several hydroxy groups, the hydroxy groups can be attached to the same or different
carbon atom. Representative examples of hydroxy(C4-Cg)alkoxy include, but are not limited to, hydroxymethoxy and 3-
hydroxy-2,2-dimethylpropoxy.

[0060] The term "(C4-Cg)alkoxy(C4-Cg)alkoxy”, as employed herein as such or as part of another group, refers to at
least one (C4-Cg)alkoxy group, as defined herein, appended to the parent molecular moiety through an (C4-Cg)alkoxy
group, as defined herein. The (C4-Cg)alkoxy groups can be identical or different. When there are several (C4-Cg)alkoxy
groups appended to the parent molecular moiety through an (C4-Cg)alkoxy group, the (C4-Cg)alkoxy groups can be
attached to the same or different carbon atom. Representative examples of (C4-Cg)alkoxy(C4-Cg)alkoxy include, but are
not limited to, 2-methoxyethoxy and 3-methoxy-2,2-dimethylpropoxy.

[0061] The term "hydroxy(C4-Cg)alkoxy(C4-Cglalkyl", as employed herein, refers to at least one hydroxy(C4-Cg)alkoxy
group, as defined herein, appended to the parent molecular moiety through an (C4-Cg)alkyl group, as defined herein.
When there are several hydroxy(C4-Cg)alkoxy groups, the hydroxy(C,-Cglalkoxy groups can be attached to the same
or different carbon atom and the hydroxy(C4-Cg)alkoxy groups can be identical or different. Representative examples
of hydroxy(C-Cg)alkoxy(C4-Cg)alkyl include, but are not limited to, (3-hydroxy-2,2-dimethylpropoxy)methyl and 2-(hy-
droxymethoxy)prop-2-yl.

[0062] The term "(C53-C;)cycloalkyl(C4-Cg)alkyl", as employed herein, refers to a (C5-C;)cycloalkyl group, as defined
herein, appended to the parent molecular moiety through an (C4-Cg)alkyl group, as defined herein. Representative
examples of (C3-C-)cycloalkyl(C4-Cg)alkyl include, but are not limited to, cyclohexylmethyl and 2-cyclopentylethyl.
[0063] The term "cyano”, as employed herein, refers to -CN group.

[0064] The term "carboxy(C4-Cg)alkyl", as employed herein, refers to a carboxy group, as defined herein, appended
to the parent molecular moiety through an (C4-Cg)alkyl group, as defined herein. Representative examples of car-
boxy(C4-Cglalkyl include, but are not limited to, carboxymethyl, 1-carboxyethyl, and 2-carboxyethyl.

[0065] The term "(C4-Cs)alkyl”, as employed herein, refers to a straight or branched chain saturated hydrocarbon
group having 1, 2, 3, 4 or 5 carbon atom(s). Representative examples of (C4-Cg)alkyl include, but are not limited to,
methyl, ethyl, propyl, isopropyl, pentyl, and neopentyl.

[0066] Pharmaceutically acceptable salts, e.g. metal salts and acid addition salts, with both organic and inorganic
acids, are well known in the field of pharmaceuticals. Representative examples of pharmaceutically acceptable metal
salts include, but are not limited to, lithium, sodium, potassium, calcium, magnesium, aluminum and zinc salts. Repre-
sentative examples of pharmaceutically acceptable acid addition salts include, but are not limited to, chlorides, bromides,
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sulfates, nitrates, phosphates, sulfonates, methane sulfonates, formates, tartrates, maleates, citrates, benzoates, sali-
cylates, and ascorbates.

[0067] Pharmaceutically acceptable esters of hydroxy groups may be prepared by known methods using pharmaceu-
tically acceptable carboxylic acids that are conventional in the field of pharmaceuticals. Representative examples of
pharmaceutically acceptable esters of hydroxy groups include, but are not limited to, esters formed with butyric acid and
pentanoic acid.

[0068] Pharmaceutically acceptable esters of carboxy groups may be prepared by known methods using pharmaceu-
tically acceptable alcohols that are conventional in the field of pharmaceuticals. Representative examples of pharma-
ceutically acceptable esters of carboxy groups include, but are not limited to, esters formed with propan-1-ol, butan-1-
ol, and 2-methylpropan-1-ol.

[0069] The invention includes within its scope all the possible geometric isomers, e.g. Z and E isomers (cis and trans
isomers), of the compounds as well as all the possible optical isomers, e.g. diastereomers and enantiomers, of the
compounds. Furthermore, the invention includes in its scope both the individual isomers and any mixtures thereof, e.g.
racemic mixtures. The individual isomers may be obtained using the corresponding isomeric forms of the starting material
or they may be separated after the preparation of the end compound according to conventional separation methods.
For the separation of optical isomers, e.g. enantiomers, from the mixture thereof conventional resolution methods, e.g.
fractional crystallization, may be used.

[0070] The invention includes within its scope all the possible tautomers, or equilibrium mixtures thereof, of the com-
pounds. In tautomers a hydrogen migrates from one atom of the compound to another atom of the compound. Repre-
sentative examples of tautomers include, but are not limited to, keto/enol and nitroso/oxime.

[0071] The compounds of formula | can be prepared by a variety of synthetic routes analogously to or according to
methods known in the literature using suitable starting materials.

[0072] While many general methods are available for the generation of a cyano group, most of them are not directly
usable in the field of catechol chemistry. For instance, the Sandmeyer reaction provides an extremely reactive catecholic
amine as an intermediate which creates serious preparative challenges.

[0073] Some methods useful for the preparation of the compounds of formula | are described below. The dicyano
grouping can be constructed efficiently using simple starting materials essentially via two ways, either synthesizing two
formyl groups simultaneously or building the second formyl group on a benzaldehyde derivative. In both cases the formyl
groups are subsequently transformed into cyano groups in good yield. Further transformations provide a useful inter-
mediate from which numerous final products can be formed.

Scheme 1. Starting from 2-methoxy-5-methylphenol

w7 T pp ceo

“CN- Br

v

[0074] In Scheme 1, 2-methoxy-5-methylphenol is formylated with hexamethylenetetramine in a suitable solvent, e.g.
acetic acid. 4-Hydroxy-5-methoxy-2-methylisophthalaldehyde is converted to 4-hydroxy-5-methoxy-2-methylisophthalo-
nitrile with hydroxylamine hydrochloride in a suitable solvent, e.g. formic acid. 4-Hydroxy-5-methoxy-2-methylisophthalo-
nitrile is brominated with N-bromosuccinimide in a suitable solvent, e.g. dichloromethane, to yield 2-(bromomethyl)-4-
hydroxy-5-methoxyisophthalonitrile. The bromine atom is then converted to the desired functional group and the desired
product is obtained by carrying out a demethylation with a Lewis acid in a suitable solvent, e.g. with aluminum chloride
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in acetonitrile or with boron tribromide in dichloromethane.
Scheme 2.'Starting from 2-bromo-4-hydroxy-5-methoxybenzaldehyde
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[0075] In Scheme 2, R, is as defined above. 2-Bromo-4-hydroxy-5-methoxybenzaldehyde is formylated with hexam-
ethylenetetramine in a suitable solvent, e.g. acetic acid. 2-Bromo-4-hydroxy-5-methoxyisophthalaldehyde is converted
to 2-bromo-4-hydroxy-5-methoxyisophthalonitrile with hydroxylamine hydrochloride in a suitable solvent, e.g. formic
acid. The bromine atom is replaced with substituent R4, for instance, by a Suzuki cross-coupling reaction. 2-Bromo-4-
hydroxy-5-methoxyisophthalonitrile is reacted with a suitable boronic acid derivative in a suitable solvent, e.g. 1,4-
dioxane/water. Intermediate IX obtained is then demethylated. Alternatively, the demethylation is carried out before
replacing the bromine atom with substituent R,. The demethylation is carried out with a Lewis acid in a suitable solvent,
e.g. with aluminum chloride in acetonitrile or with boron tribromide in dichloromethane. Intermediate 1X is not necessarily
isolated from the reaction mixture. Another route for the conversion of 2-bromo-4-hydroxy-5-methoxyisophthalaldehyde
to product | is depicted in Scheme 5.
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Scheme 3. Starting from a S-substituted 2-methoxyphenol
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[0076] In Scheme 3, R, is as defined above. Compound Xl is diformylated, for example, with hexamethylenetetramine
in a suitable solvent such as acetic acid or trifluoroacetic acid, or dibrominated, for example, with bromine in a suitable
solvent such as a mixture of dichloromethane and acetic acid. Dicyano derivative X is obtained by reacting diformyl
derivative Xl with hydroxylamine hydrochloride in a suitable solvent such as formic acid or by reacting dibromo derivative
Xl with copper(l) cyanide in a suitable solvent such as N,N-dimethylformamide. Dicyano derivative IX is demethylated
with a Lewis acid in a suitable solvent, e.g. with aluminum chloride in acetonitrile or with boron tribromide in dichlo-
romethane.

Scheme 4. Starting from 3-benzyloxy-4-methoxybenzaldehyde

12
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[0077] In Scheme 4, Bn is benzyl, R’ is, for example, (C4-C5)alkyl or aryl, R" is, for example, (C4-Cs)alkyl, R is, for
example, aryl, and X is halogen. 3-Benzyloxy-4-methoxybenzaldehyde is converted to alcohol XV using a suitable
Grignard reagent. Compound XVI is obtained by hydrogenating alcohol XV. When R’ is, for example, (C4-Cg)alkyl,
compound XVI can be diformylated, for example, with hexamethylenetetramine in a suitable solvent such as acetic acid
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or trifluoroacetic acid. When R’ is, for example, aryl, compound XVI can be dibrominated, for example, with bromine in
a suitable solvent such as a mixture of dichloromethane and acetic acid. Dicyano derivative XIX is obtained by reacting
diformyl derivative XVI| with hydroxylamine hydrochloride in a suitable solvent such as formic acid or by reacting dibromo
derivative XVIII with copper(l) cyanide in a suitable solvent such as N,N-dimethylformamide. Dicyano derivative XIX is
demethylated with a Lewis acid in a suitable solvent, e.g. with aluminum chloride in acetonitrile or with boron tribromide
in dichloromethane.

Scherme 5. Conversion of 2-bromo-4-hydroxy-5-methoxyisophthalaldehyde
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[0078] InScheme 5, Acis acetyl and R"" is, for example, aryl-S- or heteroaryl-S-. 2-Bromo-4-hydroxy-5-methoxyisoph-
thalaldehyde, which can be prepared as depicted in Scheme 2, is converted to (1E,1°E)-2-bromo-6-hydroxy-3-((E)-(hy-
droxyimino)methyl)-5-methoxybenzaldehyde oxime with hydroxylamine hydrochloride in a suitable solvent, e.g. tetrahy-
drofuran. Treating (1E,1’E)-2-bromo-6-hydroxy-3-((E)-(hydroxyimino)methyl)-5-methoxybenzaldehyde oxime with ace-
tic anhydride yields 3-bromo-2,4-dicyano-6-methoxyphenyl acetate. Dicyano derivative IX is obtained by reacting 3-
bromo-2,4-dicyano-6-methoxyphenyl acetate with a suitable thiol in a suitable solvent, e.g. N,N-dimethylformamide.
Dicyano derivative IX is demethylated with a Lewis acid in a suitable solvent, e.g. with aluminum chloride in acetonitrile
or with boron tribromide in dichloromethane.

[0079] It is obvious for a person skilled in the art that any starting material or intermediate in the reactions described
above can be protected, if necessary, in a manner well known in the chemical field. For instance, ethyl vanillin can be
used instead of vanillin. Any protected functionality can subsequently be deprotected in a manner known in the art.
[0080] Stepwiseroutescan be used.Forinstance, the dicyano target can be prepared from a suitable starting compound
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in the following order: 1) monobromination, 2) monoformylation, 3) conversion of CHO to CN, and 4) conversion of Br
to CN. The order of all of these separate steps of bromination, formylation, conversion of CHO to CN and conversion of
Br to CN can be optionally changed. For instance, one can start with a formylation. Likewise, if desired, conversion of
Br to CN can be carried out prior to conversion of CHO to CN.

[0081] The synthetic routes described above are meant to illustrate the preparation of the compounds of formula | and
the preparation is by no means limited thereto, i.e., there are also other possible synthetic methods which are within the
general knowledge of a person skilled in the art. For instance, formylation can be accomplished also via lithiation of an
aromatic methoxy halogenide, e.g. an aromatic methoxy bromide, or an aromatic methoxy dihalogenide, e.g. an aromatic
methoxy dibromide, oxidation of a methyl group or reduction of a carboxy group. An aromatic formyl group can be
converted into a hydroxy group via a Dakin reaction.

[0082] The compounds of formula | may be converted, if desired, into their pharmaceutically acceptable salt or ester
form using methods well known in the art.

[0083] The presentinvention will be explained in more detail by the following examples. The examples are meant for
illustrating purposes only and do not limit the scope of the invention defined in the claims.

[0084] Unless otherwise noted, all the starting materials were obtained from commercial suppliers and used without
further purification. The abbreviations have the meanings indicated below.

AcOH acetic acid

AIBN 2,2’-azobisisobutyronitrile

DBU 1,8-diazabicyclo[5,4,0]lundec-7-ene
DCM dichloromethane

DIPEA N,N-diisopropylethylamine

DMAP 4-dimethylaminopyridine

DMF N,N-dimethylformamide

DMSO dimethylsulfoxide

DPEPhos (oxybis(2,1-phenylene))bis(diphenylphosphine)
EtOAc ethyl acetate

mCPBA m-chloroperoxybenzoic acid

NBS N-bromosuccinimide

Pd(dppf)Cl,  (1,1-bis(diphenylphosphino)ferrocene)palladium dichloride
Pdy(dba)s Tris(dibenzylideneacetone)dipalladium(0)

TFA trifluoroacetic acid

THF tetrahydrofuran

Preparation of intermediates
Intermediate A1: 4-Hydroxy-5-methoxy-2-methylisophthalonitrile
4-Hydroxy-5-methoxy-2-methylisophthalaldehyde

[0085] 2-Methoxy-5-methylphenol (11.0 g) and hexamethylenetetramine (23.8 g) in AcOH (280 ml) were refluxed for
15 h. Concentrated HCI (20 ml) was added and the mixture was refluxed for 3 h. The solvent volume was reduced to
40-50 ml. The mixture was cooled for 1 h in an ice bath. The precipitate was filtered off and washed with ethanol. Water
was added to the filtrate and the mixture was extracted thrice with DCM. The combined organic phases were dried
(Nay,S0O,) and evaporated to dryness. The residue was triturated with ethanol and cooled in an ice bath. The solid was
filtered off and washed with ethanol. Concentrated HCI (45 ml) was added to the solid and refluxed for 1 h. The reaction
mixture was cooled in an ice bath, filtered and washed with ethanol (5 ml). Yield 2.9 g

TH NMR (400 MHz, DMSO-dg) ppm 12.02 (s, 1 H) 10.48 (s, 1 H) 10.28 (s, 1 H) 7.56 (s, 1 H) 2.79 (s, 3 H)

4-Hydroxy-5-methoxy-2-methylisophthalonitrile
[0086] 4-Hydroxy-5-methoxy-2-methylisophthalaldehyde (5.2 @), hydroxylamine hydrochloride (5.58 g) and anhydrous
sodium acetate (8.79 g) in formic acid (30 ml) were refluxed for 5 h. The reaction mixture was cooled in an ice bath and

the precipitate was filtered off and washed with water. Yield 4.6 g
TH NMR (400 MHz, DMSO-dg) ppm 11.47 (brs, 1 H) 7.55 (s, 1 H) 3.88 (s, 3 H)
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Intermediate A2: 2-Bromo-4-hydroxy-5-methoxyisophthalonitrile
2-Bromo-4-hydroxy-5-methoxyisophthalaldehyde

[0087] 2-Bromo-4-hydroxy-5-methoxybenzaldehyde (0.75 g) and hexamethylenetetramine (0.91 g) in AcOH (30 ml)
was heated under reflux for 4 h. AcOH was evaporated and 4 M HCI (30 ml) was added. The mixture was first refluxed
for 2 h and stirred overnight at room temperature. The solid product was filtered, washed with water and dried. Yield 0.38 g
TH NMR (400 MHz, DMSO-dg) ppm 10.37 (s, 1 H) 10.24 (s, 1 H) 7.50 (s, 1 H) 3.90 (s, 3 H)

2-Bromo-4-hydroxy-5-methoxyisophthalonitrile

[0088] 2-Bromo-4-hydroxy-5-methoxyisophthalaldehyde (11.6 g) andhydroxylamine hydrochloride (9.3 g) were dis-
solved in hot formic acid (155 ml). The solution was heated to boiling point followed by addition of anhydrous sodium
acetate (22.0 g). The mixture was refluxed for 2 h. Acetic anhydride (18.2 g) was added dropwise to the hot reaction
mixture and refluxed for 4 h. The mixture was allowed to cool to room temperature overnight, and then stirred in an ice
bath. The solid was filtered, washed with ice cold water (20 ml) and dried. Yield 10.6 g

TH NMR (400 MHz, DMSO-dg) ppm 12.10 (brs, 1 H) 7.75 (s, 1 H) 3.91 (s, 3 H)

Intermediate A3: 2-Bromo-4,5-dihydroxyisophthalonitrile

[0089] The preparation of 2-bromo-4-hydroxy-5-methoxyisophthalonitrile is described above. Sieve dry acetonitrile
(75 ml) was cooled in an ice bath. Aluminum chloride (3.16 g) was added slowly to the solvent so that temperature was
kept below 30 °C. The mixture was stirred at room temperature for 10 min. Sodium iodine (2.4 g) was added and the
solution was stirred for 15 min. 2-Bromo-4-hydroxy-5-methoxyisophthalonitrile (2.0 g) was added and the reaction mixture
was heated at 70 °C for 5 h after which it was stirred at room temperature overnight. 4 M HCI (20 ml) and a solution of
sodium sulfate (1.3 g) in water (40 ml) were successively added to the cool reaction mixture. The mixture was extracted
thrice with EtOAc (50 ml) and the combined organic phases were washed with 2 M HCI (50 ml), water (50 ml) and brine
(50 ml). The washed organic phase was dried (Na,SO,), filtered and evaporated to dryness. Yield 1.89 g

TH NMR (400 MHz, DMSO-dg) ppm 11.15 (brs, 2 H) 7.32 (s, 2 H)

Intermediate A4: 4-Bromo-3,5-dicyano-1,2-phenylene diacetate

[0090] The preparation of 2-bromo-4,5-dihydroxyisophthalonitrile is described above. 2-Bromo-4,5-dihydroxyisoph-
thalonitrile (1.80 g), acetic anhydride (10 ml) and sulfuric acid (20 pl) was stirred at room temperature overnight. The
reaction mixture was poured slowly to ice water (50 ml) stirring simultaneously the water mixture. The product was
filtered, washed with water and dried in vacuum (30 °C). Yield 2.19 g

TH NMR (400 MHz, chloroform-d) ppm 7.79 (s, 1 H) 2.43 (s, 3H) 2.34 (s, 3 H)

Intermediate A5: 2-Bromo-4,5-diisopropoxyisophthalonitrile

[0091] The preparation of 2-bromo-4,5-dihydroxyisophthalonitrile is described above. To a warm mixture of 2-bromo-
4 ,5-dihydroxyisophthalonitrile (10.0 g) and potassium carbonate (23.1 g) in DMF (160 ml) was added 2-iodopropane
(16.7 ml) dropwise over 1 h. The reaction mixture was heated at 85 °C for 6 h after which it was poured into cold water
and pH was adjusted to 12. The precipitate was filtered, washed with water and dried in vacuum. Yield 9.3 g

TH NMR (400 MHz, DMSO-dg) ppm 8.00 (s, 1 H) 4.85 (m, 1 H) 4.82 (m, 1 H) 1.32 (s, 6 H) 1.30 (s, 6 H)

Intermediate A6: 3-Bromo-2,4-dicyano-6-methoxyphenyl acetate
(1E,1°E)-2-Bromo-6-hydroxy-3-((E)-(hydroxyimino)methyl)-5-methoxybenzaldehyde oxime

[0092] The preparation of 2-bromo-4-hydroxy-5-methoxyisophthalaldehyde is described above. 2-Bromo-4-hydroxy-
5-niethoxyisophthalaldehyde (15.9 g) and hydroxylamine hydrochloride (17.0 g) were dissolved in THF (500 ml). Pyridine
(19.9 ml) was added. The solution was heated at 90 °C for 3 h. After concentration to half of the original volume, ice and
4 M HCI solution (40 ml) was added. The mixture was stirred for 30 min. The solid was filtered, washed with 1 M HCI
and ice cold water and dried. Yield 17.4 g

TH NMR (400 MHz, DMSO-dg) ppm 12.10 (brs, 1 H) 7.75 (s, 1 H) 3.91 (s, 3 H)
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3-Bromo-2,4-dicyano-6-methoxyphenyl acetate

[0093] (1E,1TE)-2-Bromo-6-hydroxy-3-((E)-(hydroxyimino)methyl)-5-methoxybenzaldehyde oxime (15.0 g) was dis-
solved in acetic anhydride (96 ml). The mixture was refluxed for 2 h. The mixture was allowed to cool to room temperature
overnight. Toluene and water were added and solvents were evaporated. After 30 min stirring with ice cold water, the
solid was filtered, washed with ice cold water and dried. Yield 11.0 g

TH NMR (400 MHz, DMSO-dg) ppm 8.19 (s, 1 H) 3.92 (s, 3 H) 2.44 (s, 3H)

Intermediate A7: 3-Bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate

[0094] The preparation of 2-bromo-4-hydroxy-5-methoxyisophthalonitrile is described above. To a stirred solution of
2-bromo-4-hydroxy-5-methoxyisophthalonitrile (5.57 g) in acetonitrile (200 ml) was added in one portion DMAP (1.3 g)
and di-tert-butyl dicarbonate (33.6 g). After refluxing for 4 h, the mixture was cooled in an ice bath, filtered and evaporated
to dryness. EtOAc was added and the mixture was filtered through silica gel. The filtrate was evaporated to dryness.
Yield 4.79 g

TH NMR (400 MHz, DMSO-dg) ppm 7.98 (s, 1 H) 3.88 (s, 3 H) 1.42 (s, 9 H)

Intermediate A8: 5-(Benzyloxy)-2-bromo-4-hydroxyisophthalonitrile

[0095] The preparation of 2-bromo-4,5-dihydroxyisophthalonitrile is described above. 2-Bromo-4,5-dihydroxyisoph-
thalonitrile (450 mg) was dissolved in DMF (7 ml). Cesium carbonate (1.84 g) and benzyl chloride (0.46 ml) were added
and stirred at 70 °C for 1.5 h. The reaction was quenched with ice water and the mixture was stirred for 10 min. The
precipitated solid was filtered, washed with water and dried under vacuum. Yield 520 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.31-7.40 (m, 5 H) 6.78 (s, 1 H) 4.94 (s, 2 H)

Preparation of compounds of the invention
Example 1: 2-Bromo-4,5-dihydroxyisophthalonitrile

[0096] The preparation of the title compound is described above.
TH NMR (400 MHz, DMSO-dg) ppm 11.15 (brs, 2 H) 7.32 (s, 2 H)

Example 2: 4,5-Dihydroxy-2-(phenylethynyl)isophthalonitrile

[0097] 2,6-Di-tert-butyl-4-methylphenol (13.6 mg) and tetrakis(triphenylphosphine)palladium (28.6 mg) was added to
a solution of 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) in dry toluene (18 ml). A solution of phenylethynyltri-
n-butyltin (315 mg) in dry toluene (2 ml) was added to the reaction mixture under nitrogen atmosphere. The reaction
mixture was heated under reflux for 6 h. The mixture was filtered through celite. The filtrate was evaporated to dryness.
THF (30 ml) and 1 M NaOH (40 ml) was added to the resultant product and solution was stirred for 1 h. The solution
was washed thrice with toluene (10 ml). The water phase was made acidic with 4 M HCI under cooling. The product
was filtered; washed with water and dried at 40 °C in vacuum. Yield 45 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.54-7.60 (m, 2 H) 7.47-7.53 (m, 3H) 7.35 (s, 1 H)

Example 3: 4,5-Dihydroxy-2-(prop-1-ynyl)isophthalonitrile

[0098] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the method
of Example 2 using tributylpropynylstannane (254 mg) instead of phenylethynyltri-n-butyltin. Yield 78 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.40 (brs, 2 H) 7.25 (s, 1 H) 2.18 (s, 3 H)

Example 4: 4,5-Dihydroxy-2-(1-methyl-1H-pyrrol-2-yl)isophthalonitrile

[0099] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg) by the method
of Example 2 using 1-methyl-2-(tributylstannyl)-1H-pyrrole (716 mg) instead of phenylethynyltri-n-butyltin. Yield 280 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.39 (br s, 2 H) 7.33 (s, 1 H) 6.94-6.97 (m, 1 H) 6.20 (m, J=3.50, 1.80 Hz, 1 H)
6.12 (m, J=3.50, 2.80 Hz, 1 H) 3.47 (s, 3 H)
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Example 5: 4,5-Dihydroxy-2-(thiophen-2-yl)isophthalonitrile

[0100] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the method
of Example 2 using 2-(tributylstannyl)thiophene (462 mg) instead of phenylethynyltri-n-butyltin. Yield 60 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.41 (brs, 2H) 7.80(dd, J=5.0, 1.3 Hz, 1H) 7.31-7.36 (m, 2H) 7.22 (dd, J=3.8 Hz, 1 H)

Example 6: 2-(Furan-2-yl)-4,5-dihydroxyisophthalonitrile

[0101] Thetitle compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the method
of Example 2 using 2-(tributylstannyl)furan (442 mg) instead of phenylethynyltri-n-butyltin. Yield 100 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.43 (brs, 2 H) 7.94 (brs, 1 H) 7.34 (s, 1 H) 6.88-7.08 (m, 1 H) 6.72 (br s, 1 H)

Example 7: 3’,4’,5’-Trifluoro-3,4-dihydroxybiphenyl-2,6-dicarbonitrile

[0102] To a solution of 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg) in acetonitrile (3 ml), water (4 ml) and
ethanol (3 ml) in a vial, was added 3,4,5-trifluorophenylboronic acid (354 mg), bis(triphenylphosphine)palladium(ll) chlo-
ride (61 mg) and sodium carbonate (492 mg). The reaction mixture was microwave-irradiated for 60 min at 130 °C. The
mixture was filtered through pall filter, basified with 2 M NaOH (50 ml), washed with toluene (50 ml). The aqueous phase
was then acidified with 4 M HCI under cooling. The product was filtered, washed with water and recrystallized with
water/ethanol 10/2 mixture. Yield 140 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.38 (br s, 2 H) 7.58-7.69 (m, 2 H) 7.36 (s, 1 H)

Example 8: 4,5-Dihydroxy-2-(naphthalen-1-yl)isophthalonitrile

[0103] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and naphtha-
lene-1-boronic acid (149 mgq) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Yield 126 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.47 (br s, 2 H) 8.08 (dd, J=1.00 Hz, 2 H) 7.56-7.67 (m, 2 H) 7.49-7.56 (m, 2 H)
7.43 (s, 1 H)7.37 (d, J/=1.00 Hz, 1 H)

Example 9: 4’-tert-Butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile

[0104] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and 4-tert-
butylphenylboronic acid (248 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 20 min at 150 °C. Yield 115 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.67 (brs, 1 H) 11.06 (brs, 1 H) 7.52-7.59 (m, 2 H) 7.39-7.43 (m, 2 H) 7.34 (s, 1
H) 1.34 (s, 9 H)

Example 10: 3,4-Dihydroxy-4’-(hydroxymethyl)biphenyl-2,6-dicarbonitrile

[0105] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (1 g) and 4-(hydroxyme-
thyl)benzeneboronic acid (564 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 30 min at 130 °C. Yield 639 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.34 (br s, 1 H) 7.44 (m, J=8.10, 8.10, 8.10 Hz, 4 H) 7.34 (s, 1 H) 5.33 (br s, 1 H)
459 (s, 2 H)

Example 11: 4,5-Dihydroxy-2-(naphthalen-2-yl)isophthalonitrile

[0106] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and naphtha-
lene-2-boronic acid (138 mgq) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Yield 160 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.77 (brs, 1 H) 11.06 (br s, 1 H) 7.98-8.11 (m, 4 H) 7.56-7.67 (m, 3H) 7.40 (s, 1 H)

Example 12: 3,4-Dihydroxy-4’-(isopropylthio)biphenyl-2,6-dicarbonitrile

[0107] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg and 4-isopro-
pylthiophenylboronic acid (158 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 45 min at 150 °C. Yield 135 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.72 (br s, 1 H) 11.08 (br s, 1 H) 7.45-7.49 (m, 2 H) 7.40-7.44 (m, 2 H) 7.35 (s, 1
H) 3.64 (m, J=13.30, 6.70, 6.70 Hz, 1 H) 1.30 (d, J=6.78 Hz, 6 H)
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Example 13: 3,4-Dihydroxy-4’-(methylthio)biphenyl-2,6-dicarbonitrite

[0108] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 4-(meth-
ylthio)phenylboronic acid (135 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Yield 151 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.32-12.19 (m, 1H) 10.74-11.28 (m, 1H) 7.36-7.44 (m,4 H) 7.34 (s, 1 H) 2.54 (s, 3H)

Example 14: 3,4-Dihydroxy-4’-isopropoxybiphenyl-2,6-dicarbonitrile

[0109] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (600 mg) and 4-isopro-
poxyphenylboronic acid (334 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 15 min at 150 °C. Yield 365 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.25 (br s, 1 H) 7.25-7.44 (m, 3 H) 7.03 (d, J=8.03 Hz, 2 H) 4.65-4.76 (m, 1 H)
1.31 (d, J=5.77 Hz, 6 H)

Example 15: 4’-(Ethylthio)-3,4-dihydroxybiphenyl-2,6-dicarbonitrile

[0110] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 4-(ethyl-
thio)benzeneboronic acid (146 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Yield 143 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.76 (brs, 1 H) 11.05 (brs, 1 H) 7.41 (s, 4 H) 7.34 (s, 1 H) 3.07 (m, J=7.30, 7.30,
7.30 Hz, 2 H) 1.29 (t, J=7.28 Hz, 3 H)

Example 16: 3,4-Dihydroxy-4’-isopropoxy-3’,5’-dimethylbiphenyl-2,6-dicarbonitrile

[0111] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 3,5-dime-
thyl-4-isopropoxyphenylboronic acid (167 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7.
Yield 109 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.63 (brs, 1 H) 10.98 (brs, 1 H) 7.31 (s, 1 H) 7.11 (s, 2 H) 4.22-4.30 (m, 1 H) 2.26
(s, 6 H)1.26 (d, J=6.27 Hz, 6 H)

Example 17: 4’-Butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile

[0112] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 4-n-butyl-
benzeneboronic acid (143 mg) instead of 3,4,5-triflucrophenylboronic acid as described in Example 7. Reaction condi-
tions: 15 min at 150 °C. Yield 88 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.28 (br s, 2 H) 7.29-7.41 (m, 5 H) 2.66 (t, J=7.65 Hz, 2 H) 1.61 (m, J=7.70, 7.70
Hz, 2 H) 1.29-1.40 (m, 2 H) 0.92 (t, J=7.40 Hz, 3 H)

Example 18: 3,4-Dihydroxy-2’,4’,5’-trimethylbiphenyl-2,6-dicarbonitrile

[0113] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 2,4,5-
trimethylphenylboronic acid (132 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 15 min at 150 °C. Yield 122 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.37 (brs, 2 H) 7.33 (s, 1 H) 7.13 (s, 1 H) 6.96 (s, 1 H) 2.25 (s, 3 H) 2.21 (s, 3 H)
2.00 (s, 3 H)

Example 19: 3,4-Dihydroxy-2’,5’-dimethylbiphenyl-2,6-dicarbonitrile

[0114] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 2,5-dimeth-
ylbenzeneboronic acid (121 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction con-
ditions: 15 min at 150 °C. Yield 102 mg

TH NMR (400 MHz, DMSO-dg) ppm 10.37-12.37 (m, 2 H) 7.35 (s, 1 H) 7.23-7.27 (m, 1 H) 7.18-7.23 (m, 1 H) 7.00-7.04
(m, 1H)2.31(s,3H)2.03 (s, 3H)

Example 20: 2-Cyclohexenyl-4,5-dihydroxyisophthalonitrile
[0115] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and cyclohexen-

1-ylboronic acid (94 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
15 min at 150 °C. Yield 112 mg
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TH NMR (400 MHz, DMSO-dg) ppm 10.57-11.63 (m, 2 H) 7.21 (s, 1 H) 5.78 (br s, 1 H) 2.22 (br s, 2 H) 2.15 (br s, 2 H)
1.72 (m, J=4.30 Hz, 2 H) 1.63 (m, J=4.50 Hz, 2 H)

Example 21: 3’-Ethyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile

[0116] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (250 mg) and 3-ethyl-
phenylboronic acid (116 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
15 min at 150 °C. Yield 204 mg

TH NMR (400 MHz, DMSO-dg) ppm 10.86-11.94 (m, 2 H) 7.42 (s, 1 H) 7.29-7.37 (m, 3 H) 7.28 (s, 1 H) 2.68 (d, J=7.53
Hz, 2 H) 1.22 (t, J=7.65 Hz, 3 H)

Example 22: 3,4-Dihydroxybiphenyl-2,4’,6-tricarbonitrile

[0117] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 4-cyano-
phenylboronic acid (109 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
45 min at 150 °C. Yield 127 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.49 (br s, 2 H) 8.00-8.04 (m, 2 H) 7.69-7.74 (m, 2 H) 7.39 (s, 1 H)

Example 23: 3,4-Dihydroxy-4’-(isopropylsulfonyl)biphenyl-2,6-dicarbonitrile

[0118] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 4-(isopro-
pylsulfonylphenyl)boronic acid (169 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 45 min at 150 °C. Yield 148 mg

TH NMR (400 MHz, DMSO-dj) ppm 10.83-12.08 (m, 2 H) 7.95-8.07 (m, 2 H) 7.75-7.83 (m, 2 H) 7.39 (s, 1 H) 3.48-3.60
(m, 1H)1.19(d, J=6.78 Hz, 6 H)

Example 24: 2’,6’-Dicyano-3’,4’-dihydroxy-N,N-dimethylbiphenyl-4-sulfonamide

[0119] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and N,N-dime-
thyl-4-boronobenzenesulfonamide (170 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7.
Reaction conditions: 15 min at 150 °C. Yield 159 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.51 (br s, 2 H) 7.88-7.93 (m, 2 H) 7.75-7.80 (m, 2 H) 7.40 (s, 1 H) 2.67 (s, 6 H)

Example 25: (E)-4,5-Dihydroxy-2-(pent-1-enyl)isophthalonitrile

[0120] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 1-pente-
nylboronic acid (85 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions: 15
min at 150 °C. Yield 100 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.18 (br s, 2 H) 7.25 (s, 1 H) 6.44-6.50 (m, 2 H) 2.21-2.28 (m, 2 H) 1.49 (m, 2 H)
0.95 (t, J=7.40 Hz, 3 H)

Example 26: 2’,6’-Dicyano-3’,4’-dihydroxybiphenyl-3-carboxylic acid

[0121] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 3-carbox-
yphenylboronic acid (308 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
30 min at 130 °C. Yield 388 mg

TH NMR (400 MHz, DMSO-dg) ppm 13.20 (brs, 1 H) 11.47 (br s, 2 H) 8.08 (d, J=7.78 Hz, 1 H) 8.01 (s, 1 H) 7.75 (d,
J=7.80 Hz, 1 H) 7.67 (t, J/=7.65 Hz, 1 H) 7.37 (s, 1 H)

Example 27: 3,4-Dihydroxy-4’-(1-methoxyethyl)biphenyl-2,6-dicarbonitrile
[0122] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (250 mg) and (4-(1-
metoxyethyl)phenyl)boronic acid (139 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Re-

action conditions: 15 min at 130 °C. Yield 63 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.21 (brs, 2 H) 7.45 (s, 4 H) 7.34 (s, 1 H) 3.18 (s, 3 H) 1.39 (d, J=6.27 Hz, 3 H)
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Example 28: (E)-2-(3,3-Dimethylbut-1-enyl)-4,5-dihydroxyisophthalonitrile

[0123] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg) and 3,3-dime-
thyl-1-butenylboronic acid (297 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 20 min at 150 °C. Yield 280 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.13 (br s, 2 H) 7.23 (s, 1 H) 6.47 (d, J=16.31 Hz, 1 H) 6.36 (d, J=16.31 Hz, 1 H)
1.11 (s, 9 H)

Example 29: 3,4-Dihydroxy-2’-methylbiphenyl-2,6-dicarbonitrile

[0124] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (250 mg) and o-tolylbo-
ronic acid (105 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions: 20 min
at 150 °C. Yield 17 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.00-7.87 (m, 4 H) 7.27 (s, 1 H) 2.51 (s, 3 H)

Example 30: (E)-2-(2-Cyclohexylvinyl)-4,5-dihydroxyisophthalonitrile

[0125] Thetitle compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 2-cyclohex-
ylethenylboronic acid (95 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
15 min at 130 °C. Yield 92 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.62 (brs, 1 H) 10.92 (br's, 2 H) 7.24 (s, 1 H) 6.43 (d, J=2.26 Hz, 2 H) 2.17-2.27
(m, 1H) 1.68-1.81 (m, 4 H) 1.63 (d, J=11.54 Hz, 1 H) 1.13-1.37 (m, 5 H)

Example 31: (Z)-4,5-Dihydroxy-2-(prop-1-enyl)isophthalonitrile

[0126] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (2 g) arid (Z)-prop-1-
enylboronic acid (744 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
20 min at 120 °C. Yield 990 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.21 (br s, 2 H) 11.19 (brs, 1 H) 7.28 (s, 1 H) 6.40-6.53 (m, 1 H) 6.05-6.17 (m, 1
H) 1.63 (d, J=7.03 Hz, 3 H)

Example 32: 3-(2°,6’-Dicyano-3’,4’-dihydroxybiphenyl-4-yl)propanoic acid

[0127] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 4-(2-car-
boxyethyl)benzeneboronic acid (144 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 30 min at 130 °C. Yield 33 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.89-12.43 (m, 1 H) 10.78-11.86 (m, 2 H) 7.38 (s, 4 H) 7.33 (s, 1 H) 2.91 (t, J=7.65
Hz, 2 H) 2.61 (t, J=7.65 Hz, 2 H)

Example 33: 3,4-Dihydroxy-3’-(hydroxymethyl)biphenyl-2,6-dicarbonitrile

[0128] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg) and 3-(hy-
droxymethyl)benzeneboronic acid (282 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7.
Reaction conditions: 30 min at 130 °C. Yield 256 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.36 (br s, 2 H) 7.42-7.52 (m, 2 H) 7.38 (s, 1 H) 7.29-7.36 (m, 2 H) 5.30 (br s, 1
H) 4.58 (s, 2 H)

Example 34: 3;4-Dihydroxy-3’-(methoxymethyl)biphenyl-2,6-dicarbonitrile

[0129] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg and 3-methox-
yethylphenylboronic acid (308 mg) instead of 3,4,5-triflucrophenylboronic acid as described in Example 7. Reaction
conditions: 30 min at 150 °C. Yield 370 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.35 (br s, 2 H) 7.48-7.54 (m, 1 H) 7.42-7.48 (m, 1 H) 7.35-7.42 (m, 3 H) 4.49 (s,
2H)3.31(s,3H)

Example 35: 2’,6’-Dicyano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-4-carboxamide

[0130] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and 4-(dipro-
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pylcarbamoyl)phenylboronic acid (301 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Re-
action conditions: 10 min at 150 °C. Yield 150 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.38 (br s, 2 H) 7.50-7.56 (m, 2 H) 7.43-7.50 (m, 2 H) 7.36 (s, 1 H) 3.39 (br s, 2
H) 3.11 (brs,2H) 1.62 (brs, 2H) 1.49 (brs, 2 H) 0.92 (br s, 3 H) 0.65 (br s, 3 H)

Example 36: (E)-4,5-Dihydroxy-2-(prop-1-enyl)isophthalonitrile

[0131] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (1 g) and trans-prope-
nylboronic acid (372 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
20 min at 150 °C. The product was recrystallized from ethanol-water solution. Yield 564 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.24 (s, 1 H) 6.38-6.61 (m, 2 H) 1.93 (d, J=4.02 Hz, 3 H)

Example 37: 3,4-Dihydroxybiphenyl-2,6-dicarbonitrile
3-Hydroxy-4-methoxybiphenyl-2,6-dicarbonitrile

[0132] To a mixture of 2-bromo-4-hydroxy-5-methoxyisophthalonitrile (0.25 g) and phenylboronic acid (0.15 g) in
ethanol (1 ml) and water (5 ml) was added tetrakis(triphenylphosphine)palladium (0.04 mg) and 2 M sodium carbonate
(1.63 ml). The stirred reaction was refluxed for 3 h. The hot reaction mixture was filtered over pall filter. After cooling,
the obtained precipitate was acidified with 2 M HCI (5 ml), filtered, washed with water and dried to give 3-hydroxy-4-
methoxybiphenyl-2,6-dicarbonitrile. Yield 0.14 g

TH NMR (400 MHz, DMSO-dg) ppm 7.49 (s, 1 H) 6.96-7.24 (m, 4 H) 3.94 (s, 3 H)

3,4-Dihydroxybiphenyl-2,6-dicarbonitrile

[0133] To a dry mixture of 3-hydroxy-4-methoxybiphenyl-2,6-dicarbonitrile (141 mg) in DCM (5 ml) under nitrogen
atmosphere was added 1 M boron tribromide solution in DCM (2.82 ml) at 0 °C. The reaction mixture was warmed slowly
to room temperature with stirring for 3%2 h. The reaction mixture was poured into methanol (5 ml) / ice mixture. After
evaporation of the solvent, water (10 ml) was added and the mixture was stirred for 1 h, followed by filtration, washing
with water and drying in vacuum to give the title compound. Yield 115 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.35 (br s, 2 H) 7.50-7.55 (m, 3 H) 7.44-7.49 (m, 2 H) 7.35 (s, 1 H)

Example 38: 3’,4’-Dichloro-3,4-dihydroxybiphenyl-2,6-dicarbonitrile

[0134] Using the procedure described in Example 37, 3’,4’-dichloro-3-hydroxy-4-methoxybiphenyl-2,6-dicarbonitrile
(107 mg), prepared from 3,4-dichlorophenylboronic acid and 2-bromo-4-hydroxy-5-methoxyisophthalonitrile, was
demethylated to give the title compound. Yield 96 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.38 (br's, 2 H) 7.84 (d, J=2.01 Hz, 1 H) 7.82 (d, J=8.28 Hz, 1 H) 7.51 (dd, J=8.28,
226 Hz, 1 H)7.35(s,1H)

Example 39: 3,4-Dihydroxy-3’-(trifluoromethyl)biphenyl-2,6-dicarbonitrile

[0135] Using the procedure described in Example 37, 3-hydroxy-4-methoxy-3’-(trifluoromethyl) biphenyl-2,6-dicarbo-
nitrile (320 mg), prepared from 3-(trifluoromethyl)phenylboronic acid and 2-bromo-4-hydroxy-5-methoxyisophthalonitrile,
was demethylated to give the title compound. Yield 239 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.19 (br s, 2H) 7.87-7.92 (m, 2 H) 7.75-7.85 (m, 2 H) 7.36 (s, 1 H)

Example 40: 2-(Furan-3-yl)-4,5-dihydroxyisophthalonitrile

[0136] Using the procedure described in Example 37, 2-(furan-3-yl)-4-hydroxy-5-methoxyisophthalonitrile (60 mg),
prepared from furan-3-boronic acid and 2-bromo-4-hydroxy-5-methoxyisophthalonitrile, was demethylated to give the
title compound. Yield 56 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.68 (brs, 1 H) 11.15 (brs, 1 H) 8.00-8.12 (m, 1 H) 7.82-7.91 (m, 1 H) 7.33 (s, 1
H) 6.75-6.84 (m, 1 H)

Example 41: 3,4-Dihydroxy-4’-(trifluoromethyl)biphenyl-2,6-dicarbonitrile

[0137] Using the procedure described in Example 37, 3-hydroxy-4-methoxy-4’-(trifluoromethyl) biphenyl-2,6-dicarbo-
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nitrile (145 mg), prepared from 4-tri(fluoromethyl)phenylboronic acid and 2-bromo-4-hydroxy-5-methoxyisophthalonitrile,
was demethylated to give the title compound. Yield 139 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.41 (br s, 2H) 7.92 (d, J=8.03 Hz, 2 H) 7.74 (d, J=8.03 Hz, 2 H) 7.38 (s, 1 H)

Example 42: 4,5-Dihydroxy-2-(thiophen-3-yl)isophthalonitrile

[0138] Using the procedure described in Example 37, 4-hydroxy-5-methoxy-2-(thiophen-3-yl) isophthalonitrile (210
mg), prepared from thiophene-3-boronic acid and 2-bromo-4-hydroxy-5-methoxyisophthalonitrile, was demethylated to
give the title compound. Yield 110 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.56 (br s, 1 H) 11.12 (br s, 1 H) 7.83 (dd, J=3.0, 1.2 Hz, 1 H) 7.72 (dd, J=5.0 Hz,
1H)7.33 (s, 1H)7.30(dd, 1 H)

Example 43: 4,5-Dihydroxy-2-(5-methylfuran-2-yl)isophthalonitrile

[0139] Using the procedure described in Example 37, 4-hydroxy-5-methoxy-2-(5-methylfuran-2-yl)isophthalonitrile
(150 mg), prepared from 5-methylfuran-2-boronic acid and 2-bromo-4-hydroxy-5-methoxyisophthalonitrile, was demeth-
ylated to give the title compound. Yield 90 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.39 (brs, 2 H) 7.31 (s, 1 H) 6.88 (d, J=3.3 Hz, 1 H) 6.21-6.48 (m, 1 H) 2.35 (s, 3 H)

Example 44: 4,5-Dihydroxy-2-(5-methylthiophen-2-yl)isophthalonitrile

[0140] Using the procedure described in Example 37, 4-hydroxy-5-methoxy-2-(5-methylthiophen-2-yl)isophthalonitrile
(250 mgq), prepared from 5-methylthiophene-2-boronic acid and 2-bromo-4-hydroxy-5-methoxyisophthalonitrile, was
demethylated to give the title compound. Yield 130 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.41 (brs,2H)7.31 (s, 1H) 7.13(d, J=3.5Hz, 1H) 6.88-6.95 (m, 1 H) 2.52 (br s, 3H)

Example 45: 2-Benzyl-4,5-dihydroxyisophthalonitrile
2-Benzyl-4-hydroxy-5-methoxyisophthalonitrile

[0141] To a mixture of 2-bromo-4-hydroxy-5-methoxyisophthalonitrile (1.0 g) and benzylboronic acid pinacol ester
(0.53 ml) in 1,4-dioxane (5 ml) and water (5 ml) was added Pd(dppf)Cl, complex with CH,Cl, (1:1) (0.260 g) and cesium
carbonate (3.8 g). The stirred reaction was microwave-irradiated at 120 °C for 30 min. The hot reaction mixture was
filtered over pall filter. After cooling, the obtained precipitate was acidified with 2 M HCI (5 ml), filtered, washed with
water and dried to give 2-benzyl-4-hydroxy-5-methoxyisophthalonitrile. Yield 0.77 g

TH NMR (400 MHz, DMSO-dg) ppm 7.49 (s, 1 H) 6.96-7.24 (m, 4 H) 3.94 (s, 3 H)

2-Benzyl-4,5-dihydroxyisophthalonitrile

[0142] 2-Benzyl-4-hydroxy-5-methoxyisophthalonitrile (1.5 g) was demethylated using boron tribromide as described
in Example 37 to give the title compound. Yield 0.77 g
TH NMR (DMSO-dg) ppm 10.8-11.6 (br, 2 H) 7.29 (s, 1 H) 7.15-7.35 (m, 5 H) 4.16 (s, 2 H)

Example 46: 2-(Benzofuran-2-yl)-4,5-dihydroxyisophthalonitrile

[0143] Using the procedure described in Example 37, 2-(benzofuran-2-yl)-4-hydroxy-5-methoxyisophthalonitrile (320
mg), prepared from 2-benzofuranboronic acid and 2-bromo-4-hydroxy-5-methoxyisophthalonitrile, was demethylated to
give the title compound. Yield 200 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.60 (br's, 2 H) 7.80 (d, J=7.8 Hz, 1 H) 7.68 (d, J=8. 3 Hz, 1 H) 7.40-7.48 (m, 3 H)
7.32-7.39 (m, 1 H)

Example 47: 2-(5-Chlorothiophen-2-yl)-4,5-dihydroxyisophthalonitrile
[0144] Using the procedure described in Example 37, 2-(5-chlorothiophen-2-yl)-4-hydroxy-5-methoxyisophthalonitrile
(27 mg), prepared from 5-chlorothiophene-2-boronic acid and 2-bromo-4-hydroxy-5-methoxyisophthalonitrile, was

demethylated to give the title compound. Yield 20 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.35 (brs, 2 H) 7.34 (s, 1 H) 7.27 (d, J=3.9 Hz, 1 H) 7.24 (d, 1 H)
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Example 48: 2-(Benzo[b]thiophen-2-yl)-4,5-dihydroxyisophthalonitrile

[0145] Using the procedure described in Example 37, 2-(benzo[b]thiophen-2-yl)-4-hydroxy-5-methoxyisophthalonitrile
(70 mq), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and thianaphthene-2-boronic acid, was demeth-
ylated to give the title compound. Yield 50 mg

TH NMR (400 MHz, DMSO-dj) ppm 10.43-12.58 (m, 2 H) 8.04-8.11 (m, 1 H) 7.94-8.01 (m, 1 H) 7.67 (s, 1 H) 7.44-7 .51
(m,2H)7.39 (s, 1H)

Example 49: (E)-4,5-Dihydroxy-2-styrylisophthalonitrile

[0146] Using the procedure described in Example 37, (E)-4-hydroxy-5-methoxy-2-styrylisophthalonitrile (100 mg),
prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and trans-2-phenylvinylboronic acid, was demethylated
to give the title compound. Yield 79 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.61 (d, J=7.28 Hz, 2 H) 7.41-7.48 (m, 2 H) 7.21-7.41 (m, 4 H)

Example 50: 4’-Ethyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile

[0147] Using the procedure described in Example 37, 4’-ethyl-3-hydroxy-4-methoxybiphenyl-2,6-dicarbonitrile (150
mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 4-ethylbenzeneboronic acid, was demethylated
to give the title compound. Yield 100 mg "H NMR (400 MHz, DMSO-dg) ppm 7.33-7.41 (m, 5 H) 2.70 (m, J=7.50, 7.50,
7.50 Hz, 2 H) 1.25 (t, J=7.53 Hz, 3 H)

Example 51: 3,4-Dihydroxy-3’,5’-dimethylbiphenyl-2,6-dicarbonitrile

[0148] Using the procedure described in Example 37, 3-hydroxy-4-methoxy-3’,5’-dimethylbiphenyl-2,6-dicarbonitrile
(115 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 3,5-dimethylbenzeneboronic acid, was
demethylated to give the title compound. Yield 70 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.32 (s, 1 H) 7.14 (s, 1 H) 7.04 (s, 2 H) 2.33 (s, 6 H)

Example 52: 4,5-Dihydroxy-2-(phenylthio)isophthalonitrile
4-Hydroxy-5-methoxy-2-(phenylthio)isophthalonitrile

[0149] To a mixture of 2-bromo-4-hydroxy-5-methoxyisophthalonitrile (0.5 g) in THF (8 ml) was added phenyl disulfide
(0.26 g) and Pd(dppf)Cl, complex with CH,Cl, (1:1) (0.13 g). The stirred reaction was refluxed for 24 h. The hot reaction
mixture was filtered over pall filter. After cooling, the obtained precipitate was acidified with 2 M HCI (5 ml), filtered,
washed with water and dried to give 4-hydroxy-5-methoxy-2-(phenylthio)isophthalonitrile. Yield 0.45 g

TH NMR (400 MHz, DMSO-dg) ppm 7.29 (s, 1 H) 7.01-7.18 (m, 4 H) 3.68 (s, 2 H)
4,5-Dihydroxy-2-(phenylthio)isophthalonitrile

[0150] 4-Hydroxy-5-methoxy-2-(phenylthio)isophthalonitrile (400 mg) was demethylated using boron tribromide as
described in Example 37 to give the title compound. Yield 164 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.25-7.40 (m, 6 H)

Example 53: 4,5-Dihydroxy-2-(p-tolylthio)isophthalonitrile

[0151] 4-Hydroxy-5-methoxy-2-(p-tolylthio)isophthalonitrile (400 mg), which was prepared as described in Example
52, except that p-tolyl disulfide was used instead of phenyl disulfide, was demethylated using boron tribromide as
described in Example 37 to give the title compound. Yield 65 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.45 (brs, 2 H) 7.36 (s, 1 H) 7.17 (d, J=8.28 Hz, 2 H) 7.12 (d, J=8.28 Hz, 2 H) 2.27
(s,3H)

Example 54: 4,5-Dihydroxy-2-(4-methylbenzyl)isophthalonitrile
4-Hydroxy-5-methoxy-2-(4-methylbenzyl)isophthalonitrile

[0152] To a mixture of 2-bromo-4-hydroxy-5-methoxyisophthalonitrile (1.00 g) and 4,4,5,5-tetramethyl-2-(4-methyl-
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benzyl)-1,3,2-dioxaborolane (1.38 g) in ethanol (2.5 ml) and water (22 ml) was added Pd(dppf)Cl, complex with CH,Cl,
(1:1) (0.26 g) and sodium hydrogen carbonate (1.32 g). The stirred reaction was refluxed for 3 h. The hot reaction mixture
was filtered over pall filter. After cooling, the obtained precipitate was acidified with 2 M HCI (10 ml), filtered, washed
with water and dried to give 4-hydroxy-5-methoxy-2-(4-methylbenzyl)isophthalonitrile. Yield 0.53 g

TH NMR (400 MHz, DMSO-dg) ppm 7.66 (s, 1 H) 6.96-7.24 (m, 4 H) 4.13 (s, 2 H) 3.90 (s, 3 H) 2.26 (s, 3 H)

4,5-Dihydroxy-2-(4-methylbenzyl)isophthalonitrile

[0153] 4-Hydroxy-5-methoxy-2-(4-methylbenzyl)isophthalonitrile (1.00 g) in acetonitrile (15 ml) was slowly added to
a solution of aluminum chloride (0.95 g) and sodium iodide (1.07 @) in acetonitrile (15 ml) 0 °C. The reaction mixture
was heated at 50 °C for 3 h. Methanol (50 ml) was added and the solution was evaporated to dryness. 2 M NaOH (10
ml) and toluene (20 ml) was added and the mixture was stirred for 1 h. The aqueous phase was washed twice with
toluene (10 ml) and made acidic by concentrated HCI at 0 °C. The product was filtered, washed with water and dried to
give the title compound. Yield 0.90 g

TH NMR (400 MHz, DMSO-dg) ppm 7.29 (s, 1 H) 6.92-7.21 (m, 4 H) 4.10 (s, 2 H) 2.25 (s, 3 H)

Example 55: 2-(4-Fluorobenzyl)-4,5-dihydroxyisophthalonitrile
2-(4-Fluorobenzyl)-4-hydroxy-5-methoxyisophthalonitrile

[0154] 2-(4-Fluorobenzyl)-4-hydroxy-5-methoxyisophthalonitrile was prepared from 2-bromo-4-hydroxy-5-methox-
yisophthalonitrile (1.00 g) and 2-(4-fluorobenzyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (1.30 g) instead of 4,4,5,5-
tetramethyl-2-(4-methylbenzyl)-1,3,2-dioxaborolane using the procedure analogous to Example 54. Yield 0.53 g

TH NMR (400 MHz, DMSO-dg) ppm 7.68 (s, 1 H) 7.04-7.29 (m, 4 H) 4.18 (s, 2 H) 3.90 (s, 3 H)

2-(4-Fluorobenzyl)-4,5-dihydroxyisophthalonitrile

[0155] 2-(4-Fluorobenzyl)-4-hydroxy-5-methoxyisophthalonitrile (200 mg) was converted to the title compound using
the procedure analogous to Example 54. Yield 96 mg
TH NMR (400 MHz, DMSO-dg) ppm 7.29 (s, 1 H) 7.12-7.23 (m, 4 H) 4.14 (s, 2 H)

Example 56: 4,5-Dihydroxy-2-(4-hydroxybenzyl)isophthalonitrile

[0156] Using the procedure analogous to Example 54, 4-hydroxy-5-methoxy-2-(4-methoxybenzyl)isophthalonitrile
(250 mg), prepared from 4-methoxybenzylboronic acid pinacol ester and 2-bromo-4-hydroxy-5-methoxyisophthalonitrile
(1.00 g), was demethylated to give the title compound. Yield 96 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.37 (s, 1 H) 6.96 (d, J=1.00 Hz, 2 H) 6.69 (d, J=1.00 Hz, 2 H) 4.01 (s, 2 H)

Example 57: 4,5-Dihydroxy-2-(2-methoxybenzyl)isophthalonitrile

[0157] Using the procedure analogous to Example 54, 4-hydroxy-5-methoxy-2-(2-methoxybenzyl)isophthalonitrile
(116 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(2-methoxybenzyl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 17.6 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.28 (s, 1 H) 7.23 (t, J=7.28 Hz, 1 H) 6.99 (d, J=8.28 Hz, 1 H) 6.84 (t, J=7.40 Hz, 1
H) 6.70 (d, J=7.28 Hz, 1 H) 4.07 (s, 2 H) 3.81 (s, 3 H)

Example 58: 4,5-Dihydroxy-2-(4-(trifluoromethoxy)benzyl)isophthalonitrile

[0158] Usingthe procedure analogous to Example 54, 4-hydroxy-5-methoxy-2-(4-(trifluoromethoxy)benzyl)isophthalo-
nitrile (260 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 4-(trifluoromethoxy)benzylboronic
acid pinacol ester, was demethylated to give the title compound. Yield 130 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.25-7.36 (m, 5 H) 4.18 (s, 2 H)

Example 59: 2-(3-Fluoro-4-methoxybenzyl)-4,5-dihydroxyisophthalonitrile

[0159] Using the procedure analogous to Example 54, 2-(3-fluoro-4-methoxybenzyl)-4,5-dihydroxyisophthalonitrile

(600 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(3-fluoro-4-methoxybenzyl)-4,4,5,5-te-
tramethyl-1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 175 mg
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1H NMR (400 MHz, DMSO-dg) ppm 7.36 (s, 1 H) 7.11 (t, J=8.78 Hz, 1 H) 7.01 (dd, J=1.00 Hz, 1 H) 6.91 (br d, J=1.00
Hz, 1 H) 4.09 (s, 2 H) 3.80 (s, 3 H)

Example 60: 2-(2-Fluorobenzyl)-4,5-dihydroxyisophthalonitrile

[0160] Using the procedure analogous to Example 54, 2-(2-fluorobenzyl)-4-hydroxy-5-methoxyisophthalonitrile (200
mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(2-fluorobenzyl)-4,4,5,5-tetramethyl-1,3,2-di-
oxaborolane, was demethylated to give the title compound. Yield 86 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.27-7.34 (m, 2 H) 7.16-7.24 (m, 1 H) 7.13 (t, J=7.53 Hz, 1 H) 6.95 (t, J=7.53 Hz,
1H)4.17 (s, 2 H)

Example 61: 4,5-Dihydroxy-2-(2-methylbenzyl)isophthalonitrile

[0161] Using the procedure analogous to Example 54, 4-hydroxy-5-methoxy-2-(2-methylbenzyl)isophthalonitrile (550
mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 4,4,5,5-tetramethyl-2-(2-methylbenzyl)-1,3,2-di-
oxaborolane, was demethylated to give the title compound. Yield 152 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.33 (s, 1 H) 7.22 (d, J=7.07 Hz, 1 H) 7.12 (d, J=7.07 Hz, 1 H) 7.07 (d, J=7.58 Hz,
1H)6.47 (d, J=7.58 Hz, 1 H) 4.10 (s, 2 H) 2.38 (s, 3 H)

Example 62: 2-(2,5-Dimethylbenzyl)-4,5-dihydroxyisophthalonitrile

[0162] Usingthe procedure analogoustoExample 54, (2,5-dimethylbenzyl)-4-hydroxy-5-methoxyisophthalonitrile (578
mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(2,5-dimethylbenzyl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 39 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.33 (s, 1 H) 7.10 (d, J=7.28 Hz, 1 H) 6.93 (d, J=7.03 Hz, 1 H) 6.28 (br s, 1 H) 4.06
(brs,2H)2.32(s,3H)2.13 (s, 3H)

Example 63: 2-(3-Fluoro-5-methylbenzyl)-4,5-dihydroxyisophthalonitrile

[0163] Using the procedure analogous to Example 54, 2-(3-fluoro-5-methylbenzyl)-4-hydroxy-5-methoxyisophthalo-
nitrile (600 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(3-fluoro-5-methylbenzyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 91 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.30 (s, 1 H) 6.91 (d, J=9.79 Hz, 1 H) 6.80 (s, 1 H) 6.75 (d, J=9.79 Hz, 1 H) 4.13
(s,2H)2.27 (s, 3H)

Example 64: 3-(2,6-Dicyano-3,4-dihydroxybenzyl)benzoic acid

[0164] Using the procedure analogous to Example 54, 3-(2,6-dicyano-3-hydroxy-4-methoxybenzyl)benzoic acid (300
mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and methyl 3-((4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lan-2-yl)methyl)benzoate, was demethylated to give the title compound. Yield 43 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.75 (s, 1 H) 7.26-7.56 (m, 4 H) 4.22 (s, 2 H)

Example 65: 2-(4-Fluoro-3-methylbenzyl)-4,5-dihydroxyisophthalonitrile

[0165] Using the procedure analogous to Example 54, 2-(4-fluoro-3-methylbenzyl)-4-hydroxy-5-methoxyisophthalo-
nitrile (600 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(4-fluoro-3-methylbenzyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 24 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.29 (s, 1 H) 7.03-7.12 (m, 2 H) 6.99 (br s, 1 H) 4.10 (br s, 2 H) 2.19 (br s, 3 H)

Example 66: 4,5-Dihydroxy-2-(3-methylbenzyl)isophthalonitrile

[0166] Using the procedure analogous to Example 54, 4-hydroxy-5-methoxy-2-(3-methylbenzyl)isophthalonitrile (600
mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 4,4,5,5-tetramethyl-2-(3-methylbenzyl)-1,3,2-di-
oxaborolane, was demethylated to give the title compound. Yield 43 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.57 (brs, 1 H) 10.93 (brs, 1 H) 7.29 (br s, 1 H) 7.19 (br s, 1 H) 6.79-7.09 (m, 3
H)4.11 (s, 2H)2.26 (s, 3 H)
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Example 67: 2-(5-Fluoro-2-methoxybenzyl)-4,5-dihydroxyisophthalonitrile

[0167] Using the procedure analogous to Example 54, 2-(5-fluoro-2-methoxybenzyl)-4-hydroxy-5-methoxyisophthalo-
nitrile (400 mq), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(5-fluoro-2-methoxybenzyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 7 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.09 (br s, 1 H) 10.95 (brs, 1 H) 7.29 (s, 1 H) 6.92-7.11 (m, 2 H) 6.55 (d, J=9.03
Hz, 1 H) 4.06 (s, 2H) 3.79 (s, 3 H)

Example 68: 2-(3,5-Dimethylbenzyl)-4,5-dihydroxyisophthalonitrile

[0168] Using the procedure analogous to Example 54, 2-(3,5-dimethylbenzyl)-4-hydroxy-5-methoxyisophthalonitrile
(578 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(3,5-dimethylbenzyl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 120 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.30 (s, 1 H) 6.86 (s, 1 H) 6.76 (s, 2 H) 4.07 (s, 2 H) 2.21 (s, 6 H)

Example 69: 4,5-Dihydroxy-2-(4-isopropylbenzyl)isophthalonitrile

[0169] Using the procedure analogous to Example 54, 4-hydroxy-2-(4-isopropylbenzyl)-5-methoxyisophthalonitrile
(600 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(4-isopropylbenzyl)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 21 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.28 (s, 1 H) 7.18 (d, J=1.00 Hz, 2 H) 7.10 (d, J=1.00 Hz, 2 H) 4.10 (s, 2 H) 2.79-2.88
(m, 1H)1.17 (d, J=6.78 Hz, 6 H)

Example 70: 2-(4-Ethylbenzyl)-4,5-dihydroxyisophthalonitrile
2-(4-Ethylbenzyl)-4-hydroxy-5-methoxyisophthalonitrile

[0170] To a mixture of 2-bromo-4-hydroxy-5-methoxyisophthalonitrile (2.57 g) and 2-(4-ethylbenzyl)-4,4,5,5-tetrame-
thyl-1,3,2-dioxaborolane (3.75 g) in ethanol (5 ml) and water (40 ml) was added Pd(dppf)Cl, complex with CH,Cl, (1:1)
(0.67 g) and sodium hydrogen carbonate (3.40 g). The stirred reaction was refluxed for 3 h. The hot reaction mixture
was filtered over pall filter. After cooling, the obtained precipitate was acidified with 2 M HCI (20 ml), filtered, washed
with water and dried to give 2-(4-ethylbenzyl)-4-hydroxy-5-methoxyisophthalonitrile. Yield 2.31 g

TH NMR (400 MHz, DMSO-dg) ppm 7.41 (s, 1 H) 7.08-7.17 (m, 4 H) 4.08 (s, 2 H) 3.82 (s, 3 H) 2.55 (q, J=7.61 Hz, 2 H)
1.14 (t, J=7.53 Hz, 3 H)

2-(4-Ethylbenzyl)-4,5-dihydroxyisophthalonitrile

[0171] Using the procedure described in Example 54, 2-(4-ethylbenzyl)-4-hydroxy-5-methoxyisophthalonitrile (2.31
g) was converted to the title compound. Yield 2.15 g

TH NMR (400 MHz, DMSO-dg) ppm 7.28 (s, 1 H) 7.12-7.17 (m, 2 H) 7.07-7.12 (m, 2 H) 4.11 (s, 2 H) 2.53-2.59 (m, 2 H)
1.14 (t, J=7.65 Hz, 3 H)

Example 71: 4,5-Dihydroxy-2-(naphthalen-1-yImethyl)isophthalonitrile

[0172] Using the procedure analogous to Example 54, 4-hydroxy-5-methoxy-2-(naphtalen-1-ylmethyl)isophthalonitrile
(100 mgq), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 4,4,5,5-tetramethyl-2-(naphthalen-1-ylme-
thyl)-1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 40 mg

TH NMR (400 MHz, DMSO-dg) ppm 8.50-6.50 (m, 8 H) 4.72 (m, 2 H)

Example 72: 5-(2,6-Dicyano-3,4-dihydroxybenzyl)-2-hydroxybenzoic acid

[0173] Using the procedure analogous to Example 54, 5-(2,6-dicyano-3-hydroxy-4-methoxybenzyl)-2-hydroxybenzoic
acid (300 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-hydroxy-5-((4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)methyl)benzoic acid, was demethylated to give the title compound. Yield 38 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.29-11.80 (m, 1 H) 10.95 (brs, 1 H) 7.33 (s, 1 H) 7.10 (d, J=7.78 Hz, 1 H) 6.93
(d, J=7.79 Hz, 1 H) 6.27 (s, 1 H) 4.06 (s, 2 H)
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Example 73: 2-(2,4-Dimethylbenzyl)-4,5-dihydroxyisophthalonitrile
2-(2,4-Dimethylbenzyl)-4-hydroxy-5-methoxyisophthalonitrile

[0174] To a mixture of 2-bromo-4-hydroxy-5-methoxyisophthalonitrile (0.86 g) and 2-(2,4-dimethylbenzyl)-4,4,5,5-te-
tramethyl-1,3,2-dioxaborolane (1.13 g) in ethanol (2.5 ml) and water (22 ml) was added Pd(dppf)Cl, complex with CH,Cl,
(1:1)(0.21 g) and sodium hydrogen carbonate (1.10 g). The stirred reaction was refluxed for 3 h. The hot reaction mixture
was filtered over pall filter. After cooling, the obtained precipitate was acidified with 2 M HCI (10 ml), filtered, washed
with water and dried to give 2-(2,4-dimethylbenzyl)-4-hydroxy-5-methoxyisophthalonitrile. Yield 0.43 g

H NMR (400 MHz, DMSO-dg) ppm 7.70 (s, 1 H) 7.04 (s, 1 H) 6.87 (d, J=7.78 Hz, 1 H) 6.34 (d, J=7.78 Hz, 1 H) 4.08
(s,2H)3.93(s,3H)2.34(s,3H)2.22(s,3H)

2-(2,4-Dimethylbenzyl)-4,5-dihydroxyisophthalonitrile

[0175] Using the procedure described in Example 54, 2-(2,4-dimethylbenzyl)-4-hydroxy-5-methoxyisophthalonitrile
(0.43 g) was converted to the title compound. Yield 0.40 g

TH NMR (400 MHz, DMSO-dg) ppm 7.31 (s, 1 H) 7.02 (s, 1 H) 6.86 (d, J=8.03 Hz, 1 H) 6.34 (d, J=7.78 Hz, 1 H) 4.04
(s,2H)2.33 (s, 3H) 221 (s,3H)

Example 74: 2-(3,6-Dihydro-2H-pyran-4-yl)-4,5-dihydroxyisophthalonitrile

[0176] 3,6-Dihydro-2H-pyran-4-boronic acid pinacol ester (156 mg), bis(triphenylphosphine)palladium(ll) chloride (24
mg) and sodium carbonate (197 mg) in water solution (2 ml) was added to a solution of 4-bromo-3,5-dicyano-1,2-
phenylene diacetate (200 mg), ethanol (2 ml) and acetonitrile (2 ml). The reaction mixture was microwave-irradiated for
15 min at 130 °C. The reaction mixture was poured in ice water and 2 M NaOH (15 ml) and toluene (20 ml) was added.
The mixture was stirred for half an hour. The water phase was washed with toluene (20 ml) and then made acidic by
addition of 4 MHCI (10 ml) under cooling. The productwas filtered, washed with water and dried to give the title compound.
Yield 133 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.26 (s, 1 H) 5.95 (br s, 1 H) 4.21 (d, J=2.51 Hz, 2 H) 3.81 (t, J=5.14 Hz, 2 H)
2.30-2.37 (m, 2 H)

Example 75: 2-Cyclopentenyl-4,5-dihydroxyisophthalonitrile

[0177] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the procedure
analogous to Example 74 using as reactant 1-cyclopentenylboronic acid pinacol ester (144 mgq) instead of 3,6-dihydro-
2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 0.4 h at 130 °C. Yield 114 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.25 (s, 1H) 6.02 (br s, 1 H) 2.60-2.76 (m, 2 H) 2.10-2.30 (m, 2 H) 1.92-2.08 (m, 2 H)

Example 76: (E)-3-(2,6-Dicyano-3,4-dihydroxyphenyl)acrylic acid

[0178] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg) by the procedure
analogous to Example 74 using as reactant 2-(ethoxycarbonyl)vinylboronic acid pinacol ester (420 mg) instead of 3,6-
dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 0.4 h at 150 °C. Yield 260 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.65 (d, J=16.31 Hz, 1 H) 7.32 (s, 1 H) 6.74 (d, J=16.06 Hz, 1 H)

Example 77: (E)-4,5-Dihydroxy-2-(3-methoxyprop-1-enyl)isophthalonitrile

[0179] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the procedure
analogous to Example 74 using as reactant trans-3-methoxy-1-propenylboronic acid pinacol ester (147 mg) instead of
3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 30 min at 130 °C. Yield 70 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.26 (s, 1 H) 6.40-6.77 (m, 2 H) 4.02-4.20 (m, 2 H) 3.33 (s, 3 H)

Example 78: 4,5-Dihydroxy-2-(5-(morpholinomethyl)thiophen-2-yl)isophthalonitrile
[0180] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the procedure
analogous to Example 74 using as reactant 5-(morpholinomethyl)-2-thiopheneboronic acid pinacol ester (249 mg) instead

of 3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 10 min at 150 °C. Yield 80 mg
H NMR (400 MHz, DMSO-dg) ppm 7.48 (d, J=3.51 Hz, 1 H) 7.45 (s, 1 H) 7.36 (d, J=3.76 Hz, 1 H) 4.64 (s, 2 H) 3.87
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(brs, 4 H)3.18 (brs, 4 H)
Example 79: 3,4-Dihydroxy-4’-(morpholine-4-carbonyl)biphenyl-2,6-dicarbonitrile

[0181] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) by the procedure
analogous to Example 74 using as reactant (4-(morpholine-4-carbonyl)phenyl)boronic acid pinacol ester (383 mg) instead
of 3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 10 min at 140 °C. Yield 120 mg
TH NMR (400 MHz, DMSO-dg) ppm 7.99-8.12 (m, 2 H) 7.58-7.68 (m, 2 H) 7.37 (s, 1 H) 3.16-3.74 (m, 4 H)

Example 80: 2-(5’-Hexyl-2,2’-bithiophen-5-yl)-4,5-dihydroxyisophthalonitrile

[0182] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the procedure
analogous to Example 74 using as reactant 5’-hexyl-2,2’-bithiophene-5-boronic acid pinacol ester (303 mg) instead of
3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 10 min at 140 °C. Yield 22 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.33 (s, 1 H) 7.30 (d, J=3.76 Hz, 1 H) 7.27 (d, J=1.00 Hz, 1 H) 7.20 (d, J=3.51 Hz,
1 H)6.84 (d, J=3.26 Hz, 1 H) 2.80 (t, J=7.28 Hz, 2 H) 1.58-1.68 (m, 2 H) 1.23-1.39 (m, 6 H) 0.81-0.91 (m, 3 H)

Example 81: 2-(1-Benzyl-1H-pyrazol-4-yl)-4,5-dihydroxyisophthalonitrile

[0183] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) by the procedure
analogous to Example 74 using as reactant 1-benzyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (317
mg) instead of 3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 10 min at 140 °C. Yield 82 mg
TH NMR (400 MHz, DMSO-dg) ppm 8.37 (s, 1 H) 7.88 (s, 1 H) 7.33-7.50 (m, 6 H) 5.54 (s, 2 H)

Example 82: 2-(5-Hexylthiophen-2-yl)-4,5-dihydroxyisophthalonitrile

[0184] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) by the procedure
analogous to Example 74 using as reactant 5-hexyl-2-thiopheneboronic acid pinacol ester (355 mg) instead of 3,6-
dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 10 min at 140 °C. Yield 40 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.31 (s, 1 H) 7.14 (d, J=1.00 Hz, 1 H) 6.93 (br s, 1 H) 2.84 (t, J=7.15 Hz, 2 H)
1.61-1.70 (m, 2 H) 1.23-1.36 (m, 6 H) 0.86 (br s, 3 H)

Example 83: (Z)-2-(But-2-enyl)-4,5-dihydroxyisophthalonitrile

[0185] cis-Crotylboronic acid pinacol ester (99 mg), bis(triphenylphosphine)palladium(ll) chloride (29 mg) and sodium
carbonate (133 mg) was added 2-bromo-4,5-dihydroxyisophthalonitrile (100 mg) solution containing ethanol (1 ml),
acetonitrile (1 ml) and water (1 ml) as a solvent. The reaction mixture was stirred and microwave-irradiated for 45 min
at 120 °C. The reaction mixture was filtered through celite and poured in ice water. 2 M NaOH (15 ml) and toluene (20
ml) was added. The mixture was stirred for half an hour. The water phase was washed twice with toluene (20 ml) and
made acidic by adding 4 M HCI keeping the temperature at 0-5 °C. The solid product was filtered, washed with water
and toluene and dried. Yield 36.6 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.5 (s, 1 H) 5.92 (dd, J=10.29, 5.77 Hz, 1 H) 5.54 (dd, J=10.42, 5.65 Hz, 1 H)
3.73-3.74 (d, J=5.00 Hz, 2 H) 1.68 (d, J=5.02 Hz, 3 H)

Example 84: 4,5-Dihydroxy-2-(3-methylbut-2-enyl)isophthalonitrile

[0186] 3-Methyl-2-butenylboronic acid pinacol ester (392 mg), bis(triphenylphosphine)palladium(ll) chloride (47 mg)
and sodium carbonate (426 mg) was added in 2-bromo-4,5-dihydroxyisophthalonitrile (320 mg) solution containing
ethanol (5 ml), acetonitrile (5 ml) and water (5 ml) as a solvent. The reaction mixture was stirred and microwave-irradiated
for 60 min at 120 °C. The reaction mixture was filtered through celite and organic solvents were evaporated. 0.1 M NaOH
was added and the mixture was washed with toluene and EtOAc. The water phase was made acidic by adding HCI. The
solid product was filtered, washed with water and toluene and dried. Yield 306 mg

TH NMR (400 MHz, DMSO-dg) d ppm 7.23 (s, 1 H) 5.09 (t, J=7.03 Hz, 1H) 3.49(d, J=7.03Hz,2H) 1.75 (s, 3H) 1.68 (s, 3H)

Example 85: (E)-2-(But-2-enyl)-4,5-dihydroxyisophthalonitrile

[0187] The title compound was prepared from 2-bromo-4,5-dihydroxyisophthalonitrile (100 mg) as described in Ex-
ample 83 using trans-crotylboronic acid pinacol ester (29 mg) instead of cis-crotylboronic acid pinacol ester. Reaction
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conditions: 60 min at 120 °C. Yield 30 mg
TH NMR (400 MHz, DMSO-dg) ppm 7.5 (s, 1 H) 5.92 (dd, J=10.29, 5.77 Hz, 1 H) 5.56 (dd, J=10.42, 5.65 Hz, 1 H)
3.73-3.75 (d, J=5.00 Hz, 2 H) 1.72 (d, J=5.02 Hz, 3 H)

Example 86: 4,5-Dihydroxy-2-methylisophthalonitrile

[0188] To a mixture of 4-hydroxy-5-methoxy-2-methylisophthalonitrile (565 mg), DCM (30 ml) and acetonitrile (30 ml)
under nitrogen atmosphere was added 1 M boron tribromide solution in DCM (6.0 ml) at -20 °C. The reaction mixture
was allowed to warm overnight to room temperature. Water (0.3 ml) was added to the reaction mixture followed by
addition of methanol until clear reaction mixture was achieved. The mixture was evaporated to dryness and the remainder
was chromatographed over silica gel with EtOAc/AcOH solvent mixture. Yield 0.27 g

TH NMR (400 MHz, DMSO-dg) ppm 10.97 (brs, 2 H) 7.17 (s, 1 H) 2.44 (s, 3 H)

Example 87: 4,5-Dihydroxy-2-(2-methylprop-1-enyl)isophthalonitrile

[0189] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (395 mg) by the method
of Example 2 using 2-methylpropene-1-tributylstannane (528 mg) instead of phenylethynyltri-n-butyltin. Yield 198 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.20 (brs, 2 H) 7.27 (s, 1 H) 6.20-6.26 (m, 1 H) 1.92 (d, J=1.25 Hz, 3 H) 1.62 (d,
J=1.00 Hz, 3 H)

Example 88: 3,4-Dihydroxy-3’-methylbiphenyl-2,6-dicarbonitrile

[0190] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (352 mg) by the method
of Example 2 using tributyl(m-tolyl)stannane (235 mg) instead of phenylethynyltri-n-butyltin. Yield 273 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.31 (brs, 2 H) 7.37-7.44 (m, 1 H) 7.29-7.36 (m, 2 H) 7.21-7.29 (m,2 H) 2.38 (s, 3 H)

Example 89: 4,5-Dihydroxy-2-vinylisophthalonitrile

[0191] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the method
of Example 2 using tributyl(vinyl)stannane (255 mg) instead of phenylethynyltri-n-butyltin. Yield 50 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.30 (br s, 2 H) 7.28 (s, 1 H) 6.83 (dd, J=17.57, 11.54 Hz, 1 H) 6.03 (d, J=17.57
Hz, 1 H)5.78 (d, J=11.54 Hz, 1 H)

Example 90: 4,5-Dihydroxy-2-(prop-1-en-2-yl)isophthalonitrile

[0192] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg) by the method
of Example 2 using 2-(tributylstannyl)propene (641 mg) instead of phenylethynyltri-n-butyltin. Yield 210 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.35 (brs, 1 H) 7.26 (s, 1 H) 5.49 (s, 1 H) 5.09 (s, 1 H) 2.07 (s, 3 H)

Example 91: 2-(2-Ethoxythiazol-5-yl)-4,5-dihydroxyisophthalonitrile

[0193] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the method
of Example 2 using 2-ethoxy-5-(tributylstannyl)thiazole (311 mg) instead of phenylethynyltri-n-butyltin. Yield 60 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.36 (brs, 1 H) 7.40 (s, 1 H) 7.34 (s, 1 H) 4.50 (m, J=7.00, 7.00, 7.00 Hz, 2 H)
1.40 (t, J=6.90 Hz, 3 H)

Example 92: 2-Allyl-4,5-dihydroxyisophthalonitrile

[0194] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (250 mg) by the method
of Example 2 using allyltri-n-butyltin (512 mg) instead of phenylethynyltri-n-butyltin. Yield 28 mg

TH NMR (400 MHz, DMSO-dg) ppm 10.7-11.8 (br,s,2 H) 7.25(s, 1 H)5.90 (m, 1H) 5.11 (m, 1H) 4.95 (m, 1 H) 3.52 (m, 2 H)
Example 93: 3’-(tert-Butoxymethyl)-3,4-dihydroxybiphenyl-2,6-dicarbonitrile

[0195] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg) and (3-(tert-
butoxymethyl)phenyl)boronic acid (322 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7.

Reaction conditions: 30 min at 150 °C. Yield 250 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.27 (brs, 2 H) 7.41-7.53 (m, 2 H) 7.29-7.41 (m, 3 H) 4.49 (s, 2 H) 1.24 (s, 9 H)
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Example 94: tert-Butyl 2°,6’-dicyano-3’,4’-dihydroxybiphenyl-3-carboxylate

[0196] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg) and 3-tert-
butoxycarbonylphenylboronic acid (344 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7.
Reaction conditions: 30 min at 150 °C. Yield 67 mg

TH NMR (400 MHz, DMSO-dj) ppm 11.43 (brs, 2 H) 8.03 (d, J=8.03 Hz, 1 H) 7.96 (s, 1 H) 7.74 (d, J=7.28 Hz, 1 H) 7.67
(t, J=7.53 Hz, 1 H) 7.36 (s, 1 H) 1.56 (s, 9 H)

Example 95: 3,4-Dihydroxybiphenyl-2,3’,6-tricarbonitrile

[0197] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg) and 3-cyano-
phenylboronic acid (227 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
30 min at 150 °C. Yield 141 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.39 (brs, 1 H) 8.06 (s, 1 H) 8.01 (d, J=7.78 Hz, 1 H) 7.86 (d, J=8.03 Hz, 1 H) 7.76
(t, J=7.91 Hz, 1 H) 7.39 (s, 1 H)

Example 96: 2’,6’-Dicyano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-3-carboxamide

[0198] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and 3-(dipro-
pylcarbamoyl)phenylboronic acid (231 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Re-
action conditions: 10 min at 150 °C. Yield 40 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.36 (br s, 2 H) 7.59 (t, J=7.65 Hz, 1 H) 7.51 (d, J=7.78 Hz, 1 H) 7.46 (d, J=7.53
Hz, 1H)7.34-7.40 (m,2H)3.27-3.35(m,2H) 3.19 (brs,2H) 1.60 (brs, 2H) 1.45 (brs,2H) 0.91 (brs,3H) 0.65 (brs, 3H)

Example 97: 2’,6’-Dicyano-N-cyclohexyl-3’,4’-dihydroxybiphenyl-4-carboxamide

[0199] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and 4-(cy-
clohexylaminocarbonyl)phenylboronic acid (275 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example
7. Reaction conditions: 5 min at 150 °C. Yield 190 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.38 (br s, 2 H) 8.36 (d, J=7.78 Hz, 1 H) 7.95 (d, J=1.00 Hz, 2 H) 7.56 (d, J=1.00
Hz, 2 H)7.37 (s, 1H)3.79 (brs, 1 H) 1.84 (brs, 2H) 1.76 (brs, 2 H) 1.62 (d, J=12.05 Hz, 1 H) 1.30-1.40 (m, 4 H) 1.14
(m, J=8.50 Hz, 1 H)

Example 98: 2’,6’-Dicyano-N-cyclohexyl-3’,4’-dihydroxybiphenyl-3-carboxamide

[0200] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and 3-(cy-
clohexylaminocarbonyl)phenylboronic acid (275 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example
7. Reaction conditions: 5 min at 150 °C. Yield 120 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.35 (br s, 2 H) 8.29 (d, J=7.78 Hz, 1 H) 7.99 (br s, 1 H) 7.94 (s, 1 H) 7.61 (d,
J=4.52Hz,2H)7.37 (s, 1H) 3.78 (brs, 1 H) 1.83 (brs, 2 H) 1.74 (br s, 2 H) 1.61 (d, J=12.05 Hz, 1 H) 1.31 (m, J=9.50,
9.50Hz, 4 H) 1.14 (brs, 1 H)

Example 99: 2’,6’-Dicyano-N,N-diethyl-3’,4’-dihydroxybiphenyl-4-carboxamide

[0201] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and 4-(N,N-
diethylaminocarbonyl)phenylboronic acid (246 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example
7. Reaction conditions: 10 min at 140 °C. Yield 100 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.42-7.62 (m, 4 H) 7.36 (s, 1 H) 3.44 (t, J=1.00 Hz, 4 H) 1.15 (br q, J=1.00, 1.00,
1.00 Hz, 6 H)

Example 100: 2’,6’-Dicyano-N,N-diethyl-3’,4’-dihydroxybiphenyl-3-carboxamide

[0202] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and 3-(N,N-
diethylaminocarbonyl)phenylboronic acid (246 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example
7. Reaction conditions: 10 min at 140 °C. Yield 100 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.34 (br s, 2 H) 7.56-7.63 (m, 1 H) 7.48 (d, J=7.28 Hz, 1 H) 7.52 (d, J=7.78 Hz, 1
H)7.40 (s, 1H)7.34 (s, 1H) 3.44 (brs, 4 H) 1.14 (brs, 3H) 1.05 (brs, 3 H)
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Example 101: 2’,6’-Dicyano-N-ethyl-3’,4’-dihydroxybiphenyl-3-carboxamide

[0203] Thetitle compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and 3-(N-ethyl-
aminocarbonyl)phenylboronic acid (215 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7.
Reaction conditions: 10 min at 140 °C. Yield 100 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.40 (br s, 2 H) 8.56 (m, J=5.00, 5.00 Hz, 1 H) 7.96-8.02 (m, 1 H) 7.94 (s, 1 H)
7.62 (d, J=4.77 Hz, 2 H) 7.38 (s, 1 H) 3.25-3.35 (m, 2 H) 1.14 (t, J=7.15 Hz, 3 H)

Example 102: 2’,6’-Dicyano-3’,4’-dihydroxy-N,N-dimethylbiphenyl-3-carboxamide

[0204] Thetitle compoundwas preparedfrom 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and N,N-dimeth-
ylbenzamide-3-boronic acid (215 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 10 min at 140 °C. Yield 60 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.57-7.63 (m, 1 H) 7.51-7.57 (m, 2 H) 7.48 (s, 1 H) 7.36 (s, 1 H) 3.00 (br s, 3 H)
2.95 (brs, 3 H)

Example 103: 4’-Fluoro-3,4-dihydroxybiphenyl-2,6-dicarbonitrile

[0205] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (100 mg) and 4-fluor-
obenzeneboronic acid (43 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction condi-
tions: 20 min at 130 °C. Yield 50 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.50-7.57 (m, 2 H) 7.37 (t, J=8.78 Hz, 2 H) 7.32 (s, 1 H)

Example 104: 3’,4’-Difluoro-3,4-dihydroxybiphenyl-2,6-dicarbonitrile

[0206] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (100 mg) and 3,4-dif-
luorophenylboronic acid (49 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction con-
ditions: 20 min at 130 °C. Yield 34 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.66-7.73 (m, 1 H) 7.57-7.66 (m, 1 H) 7.37 (brs, 1 H) 7.33 (s, 1 H)

Example 105: 4’-Fluoro-3,3’,4-trihydroxybiphenyl-2,6-dicarbonitrile

[0207] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (100 mg) and 4-fluoro-
3-hydroxyphenylboronic acid (48 mg) instead of 3,4,5-triflucrophenylboronic acid as described in Example 7. Reaction
conditions: 20 min at 130 °C. Yield 32 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.23-7.31 (m, 3 H) 7.00 (d, J=8.28 Hz, 1 H) 6.86 (br s, 1 H)

Example 106: (E)-4,5-Dihydroxy-2-(3-phenylprop-1-enyl)isophthalonitrile

[0208] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (100 mg) and (E)-3-
phenylpropen-1-yl-boronic acid (65 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 20 min at 150 °C. Yield 57 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.26-7.35 (m, 4 H) 7.20-7.26 (m, 2 H) 6.54-6.69 (m, 2 H) 3.63 (d, J=6.27 Hz, 2 H)

Example 107: 4’-Fluoro-3,4-dihydroxy-3’-methoxybiphenyl-2,6-dicarbonitrile

[0209] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (106 mg) and 3-fluoro-
4-methoxyphenylboronic acid (72 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 45 min at 150 °C. Yield 63.5 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.41 (d, J=10.79 Hz, 1 H) 7.24-7.35 (m, 3 H) 3.92 (s, 3 H)

Example 108: 5-(2,6-Dicyano-3,4-dihydroxyphenyl)thiophene-2-carboxylic acid
[0210] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and 5-boron-
othiophene-2-carboxylic acid (208 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction

conditions: 45 min at 150 °C. Yield 127 mg
TH NMR (400 MHz, DMSO-dg) ppm 7.79 (d, J=3.76 Hz, 1 H) 7.39 (d, J=4.02 Hz, 1 H) 7.35 (s, 1 H)
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Example 109: 3,4-Dihydroxy-4’-(methylsulfonyl)biphenyl-2,6-dicarbonitrile

[0211] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (108 mg) and 4-(meth-
anesulfonyl)phenylboronic acid (87 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 45 min at 150 °C. Yield 60 mg

TH NMR (400 MHz, DMSO-dg) ppm 10.72-12.36 (m, 2 H) 8.08 (br d, J=8.30 Hz, 2 H) 7.78 (br d, J=8.50 Hz, 2 H) 7.38
(s, 1H) 3.33 (s, 3 H)

Example 110: 3,4-Dihydroxy-4’-propoxybiphenyl-2,6-dicarbonitrile

[0212] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 3-propox-
yphenylboronic acid (167 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
20 min at 150 °C. Yield 30 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.38 (d, J=1.00 Hz, 2 H) 7.34 (s, 1 H) 7.06 (d, J=1.00 Hz, 2 H) 4.00 (t, J=6.53 Hz,
2 H)1.71-1.81 (m, 2 H) 1.01 (t, J=7.40 Hz, 3 H)

Example 111: 2’,6’-Dicyano-3’,4’-dihydroxybiphenyl-4-carboxylic acid

[0213] The title compound was prepared from 4-bromo-3,5’-dicyano-1,2-phenylene diacetate (400 mg) and 4-carbox-
yphenylboronic acid (247 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
30 min at 140 °C. Yield 270 mg

TH NMR (400 MHz, DMSO-dg) ppm 8.07 (d, J=1.00 Hz, 2 H) 7.61 (d, J=1.00 Hz, 2 H) 7.38 (s, 1 H)

Example 112: 4’-Chloro-3,4-dihydroxy-3’-methylbiphenyl-2,6-dicarbonitrile

[0214] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and (4-chloro-
3-methylphenyl)boronic acid (127 mg) instead of 3,4,5-triflucrophenylboronic acid as described in Example 7. Reaction
conditions: 45 min at 150 °C. Yield 54 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.57 (d, J=8.28 Hz, 1 H) 7.47 (d, J=1.76 Hz, 1 H) 7.34 (s, 1 H) 7.33 (d, J=2.26 Hz,
1H)2.39(s,3H)

Example 113: 4,5-Dihydroxy-2-(5-phenylthiophen-2-yl)isophthalonitrile

[0215] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 5-phenyl-
2-thienylboronic acid (164 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction condi-
tions: 45 min at 150 °C. Yield 71 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.72 (d, J=7.28 Hz, 2H) 7.63 (d, J=3.51 Hz, 1 H) 7.44-7.50 (m, 2 H) 7.34-7.40 (m, 3 H)

Example 114: 3,4-Dihydroxy-4’-isopropylbiphenyl-2,6-dicarbonitrile

[0216] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 4-isopro-
pylphenylboronic acid (152 mg) instead of 3,4,5-triflucrophenylboronic acid as described in Example 7. Reaction con-
ditions: 20 min at 150 °C. Yield 66 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.39 (s, 4 H) 7.34 (s, 1 H) 2.92-3.03 (m, 1 H) 1.26 (d, J=7.03 Hz, 6 H)

Example 115: 3,4-Dihydroxy-4’-propylbiphenyl-2,6-dicarbonitrile

[0217] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 4-propyl-
phenylboronic acid (152 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
20 min at 150 °C. Yield 80 mg

TH NMR (400 MHz, DMSO-d) ppm 7.31-7.40 (m, 5 H) 2.64 (t, J=7.65 Hz, 2 H) 1.60-1.71 (m, 2 H) 0.93 (t, J=7.40 Hz, 3 H)

Example 116: 4,5-Dihydroxy-2-(1-phenylvinyl)isophthalonitrile
[0218] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (500 mg) and 1-phenyl-
vinylboronic acid (321 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:

45 min at 130 °C. Yield 370 mg
TH NMR (400 MHz, DMSO-dg) ppm 7.32-7.40 (m, 4 H) 7.24-7.28 (m, 2 H) 6.17 (s, 1 H) 5.44 (s, 1 H)
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Example 117: 2’,6’-Dicyano-3’,4’-dihydroxybiphenyl-2-carboxylic acid

[0219] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 2-carbox-
yphenylboronic acid (134 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction conditions:
45 min at 130 °C. Yield 106 mg

TH NMR (400 MHz, DMSO-dj) ppm 8.08 (d, J=7.78 Hz, 1 H) 8.01 (s, 1 H) 7.75 (d, J=7.78 Hz, 1 H) 7.67 (m, J=7.70,7.70
Hz, 1 H) 7.38 (s, 1 H)

Example 118: 4-(2,6-Dicyano-3,4-dihydroxybenzyl)benzoic acid
2-((4-(Chloromethyl)benzyl)oxy)tetrahydro-2H-pyran

[0220] A mixture of (4-(chloromethyl)phenyl)methanol (25.3 g), DCM (280 ml), 3,4-dihydro-2H-pyran (39.6 ml) and
pyridin-1-ium 4-methylbenzenesulfonate (4.1 g) was stirred at room temperature for 3 h. Saturated aqueous solution of
sodium hydrogen carbonate (250 ml) and DCM (550 ml) were added to the mixture and the layers were separated. The
organic phase was extracted with saturated aqueous solution of sodium hydrogen carbonate (250 ml) and brine (250
ml), dried (Na,SO,), filtered and concentrated. Toluene (350 ml) was added to the residue and the solution was con-
centrated to give the title compound. Yield 43.0 g TH NMR (200 MHz, DMSO-dg) ppm 7.32-7.44 (m, 4H) 4.75 (s, 2H)
4.67-4.73 (m, 1H) 4.56 (dd, 2H) 3.73-3.84 (m, 1H) 3.42-3.52 (m, 1H) 1.47-1.79 (m, 6H)

4,4,5,5-Tetramethyl-2-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)benzyl)-1,3,2-dioxaborolane

[0221] Bis(triphenylphosphine)palladium(ll) chloride (1.75 g), N-ethyl-N-isopropylpropan-2-amine (30.95 g) and
4.,4,5,5-tetramethyl-1,3,2-dioxaborolane (17.5 ml) were added to a solution of 2-((4-(chloromethyl)benzyl)oxy)tetrahydro-
2H-pyran (21.2 @) in 1,2-dichloroethane (320 ml) under nitrogen atmosphere. The mixture was heated under reflux for
10 h. Toluene (1000 ml) was added at room temperature. The reaction mixture was washed with brine (1150 ml), dried
(Nay,SOy,), filtered and concentrated. The crude product was dissolved in n-heptane (800 ml). The precipitate formed
was filtered off and washed with n-heptane. The combined n-heptane filtrates were concentrated and the residue was
purified by silica column chromatography (n-heptane/EtOAc 9:1 + 0.5% triethylamine). Yield 13.72

TH NMR (200 MHz, DMSO-dg) ppm 7.06-7.21 (m, 4H) 4.64-4.68 (m, 1H) 4.48 (dd, 2H) 3.74-3.85 (m, 1H) 3.41-3.52 (m,
1H) 2.19 (s, 2H) 1.41-1.80 (m, 6H) 1.17 (s, 12H)

4-Hydroxy-5-methoxy-2-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)benzyl)isophthalonitrile

[0222] A mixture of 4,4,55-tetramethyl-2-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)benzyl)-1,3,2-dioxaborolane
(5.03 g), 2-bromo-4-hydroxy-5-methoxyisophthalonitrile (3.06 g), Pd(dppf)Cl, complex with CH,Cl, (1:1) (1.11 g), sodium
hydrogen carbonate (5.09 g), water (84 ml) and ethanol (7.5 ml) was bubbled with nitrogen gas at room temperature.
The mixture was heated under reflux under nitrogen atmosphere for 1.5 h. DCM (130 ml) was added to the mixture at
room temperature and the mixture was filtered through celite. Celite was washed with water (100 ml) and DCM (100 ml)
and pH of the combined filtrates was adjusted to 7 with 0.5 M HCI solution. The layers were separated and separation
was eased with addition of water (200 ml). The aqueous phase was extracted with DCM (2 x 100 ml, 2 x 50 ml) and the
combined organic phases were dried (Na,SO,), filtered and concentrated. The crude product was purified by silica
column chromatography (DCM/methanol 100:0 — 90:10 + 0.5% triethylamine). Yield 3.68 g

TH NMR (200 MHz, DMSO-dg) ppm 7.17-7.28 (m, 4H) 6.82 (s, 1H) 4.61-4.68 (m, 1H) 4.49 (dd, 2H) 3.96 (s, 2H) 3.73-3.84
(m, 1H) 3.65 (s, 3H) 3.61 (s, 1H) 3.39-3.50 (m, 1H) 1.45-1.77 (m, 6H)

4-(2,6-Dicyano-3-hydroxy-4-methoxybenzyl)benzoic acid

[0223] A mixture of 4-hydroxy-5-methoxy-2-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)benzyl)isophthalonitrile (4.70
g) in acetone (96 ml) was cooled in ice bath and Jones reagent (24.0 ml) was added in small portions. The mixture was
stirred at room temperature for 2 h. Isopropanol (5 ml) was added to the mixture and the solution was filtered to remove
chromium salts. The chromium salts were washed with acetone (150 ml) and acetone was combined with the filtrate.
Water (200 ml) was added to the solution and the solution was concentrated until the product started to precipitate. The
concentrate was filtered and the precipitate was washed with water (100 ml). The precipitate was dissolved in EtOAc
(50 ml) and washed with 0.5 M HCI solution (2 x 40 ml) and brine (20 ml). Water (50 ml) was added to the organic phase
and pH of the solution was adjusted to >10 with 15% NaOH solution. The phases were separated and the organic phase
was washed with water (30 ml). The pH of the combined aqueous solutions was adjusted to 1-2 with 4 M HCI solution.
The precipitate was filtered, washed with water (30 ml) and DCM (20 ml) and dried in vacuum at 50 °C. Yield 1.47 g
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TH NMR (200 MHz, DMSO-dg) ppm 12.89 (brs, 1H) 12.02 (br's, 1H) 7.89 (d, 2H) 7.71 (s, 1H) 7.27 (d, 2H) 4.27 (s, 2H)
3.91 (s, 3H)

4-(2,6-Dicyano-3,4-dihydroxybenzyl)benzoic acid

[0224] 1 M boron tribromide solution (5.6 ml) was added slowly to 4-(2,6-dicyano-3-hydroxy-4-methoxybenzyl)benzoic
acid (1.45 g) in DCM (36 ml) under nitrogen atmosphere at 0 °C. Stirring was continued at room temperature and more
1 M boron tribromide solution was added six times [after 1.5 h (5.6 ml), after 2.5 h (5.6 ml), after 4 h (5.6 ml), after 5.5
h (5.3 ml), after 22 h (5.3 ml) and after 25.5 h (5.3 ml)]. After total of 47 h stirring, the reaction mixture was poured into
ice water (140 ml) and stirred for 1.5 h. The mixture was filtered and the precipitate was washed with water (100 ml)
and n-heptane (20 ml). The precipitate was dissolved in 1 M NaOH solution (60 ml) and the solution was extracted thrice
with EtOAc (35 ml). The pH of the aqueous solution was adjusted to 1-2 with 4 M HCI solution and the solution was
extracted twice with EtOAc (30 ml). The combined organic phases were washed with water (30 ml) and brine (30 ml),
dried (Na,SO,), filtered and concentrated to give the title compound. Yield 1.55 g

1H NMR (200 MHz, DMSO-dg) ppm 12.9 (br s, 1H) 11.4 (br s, 1H) 7.2-8.0 (m, 5H) 4.25 (s, 2H)

Example 119: (E)-4,5-Dihydroxy-2-(4-methoxystyryl)isophthalonitrile

[0225] Using the procedure described in Example 37, (E)-4-hydroxy-5-methoxy-2-(4-methoxystyryl)isophthalonitrile
(117 mq), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and trans-2-(4-methoxyphenyl)vinylboronic ac-
id, was demethylated to give the title compound. Yield 56 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.29 (br s, 2 H) 6.78-7.60 (m, 7 H) 3.80 (s, 3 H)

Example 120: 3,4-Dihydroxy-3’,4’-dimethylbiphenyl-2,6-dicarbonitrile

[0226] Using the procedure described in Example 37, 3-hydroxy-4-methoxy-3’,4’-dimethylbiphenyl-2,6-dicarbonitrile
(50 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 3,4-dimethylbenzeneboronic acid, was
demethylated to give the title compound. Yield 36 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.33 (s, 1 H) 7.28 (d, J=7.53 Hz, 1 H) 7.22 (s, 1 H) 7.14-7.19 (m, 1 H) 2.29 (d, J=5.27
Hz, 6 H)

Example 121: (E)-4,5-Dihydroxy-2-(4-methylstyryl)isophthalonitrile

[0227] Using the procedure described in Example 37, (E)-4-hydroxy-5-methoxy-2-(4-methylstyryl)isophthalonitrile (95
mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and trans-2-(4-methylphenyl)vinylboronic acid, was
demethylated to give the title compound. Yield 71 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.50 (d, J=1.00 Hz, 2 H) 7.32 (d, J=1.00 Hz, 2 H) 7.25 (d, J=1.00 Hz, 2 H) 7.18 (d,
J=1.00 Hz, 1 H) 2.34 (s, 3 H)

Example 122: 4,5-Dihydroxy-2-(6-hydroxynaphthalen-2-yl)isophthalonitrile

[0228] Using the procedure described in Example 37, 4-hydroxy-5-methoxy-2-(6-methoxynaphthalen-2-yl)isophthalo-
nitrile (105 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 6-methoxy-2-naphthaleneboronic
acid, was demethylated to give the title compound. Yield 45 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.88 (s, 1H) 7.86 (d, J=8.78 Hz, 1 H) 7.81 (d, J=8.53 Hz, 1 H) 7.44 (m, J=8.50, 1.80
Hz, 1 H) 7.36 (s, 1 H) 7.19-7.22 (m, 1 H) 7.17 (m, J=8.80, 2.30 Hz, 1 H)

Example 123: 4’-Fluoro-3,4-dihydroxy-3’-methylbiphenyl-2,6-dicarbonitrile

[0229] Using the procedure described in Example 37, 4’-fluoro-3-hydroxy-4-methoxy-3’-methylbiphenyl-2,6-dicarbo-
nitrile (215 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 4-fluoro-3-methylphenylboronic acid,
was demethylated to give the title compound. Yield 140 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.40 (d, J=7.28 Hz, 1 H) 7.25-7.36 (m, 3 H) 2.28-2.31 (m, 3 H)

Example 124: 4,5-Dihydroxy-2-(3-methylbut-2-en-2-yl)isophthalonitrile

[0230] To a dry mixture of aluminum chloride (66 mg), sodium iodide (74 mg) and acetonitrile (1 ml) under nitrogen
atmosphere was added 4-hydroxy-5-methoxy-2-(3-methylbut-2-en-2-yl)isophthalonitrile (12 mg), which was prepared
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as described in Example 54, except that 3-methylbut-2-en-2-ylboronic acid was used instead of 4,4,5,5-tetramethyl-2-(4-
methylbenzyl)-1,3,2-dioxaborolane. The mixture was heated for 3 h at 60 °C and stirred overnight at room temperature.
2 M HCI (0.3 ml) and sodium sulfite (31 mg) was added to the mixture and the solution was heated for 30 min at 50 °C.
The product was extracted with EtOAc, the solvent was evaporated and the residue was dried. The product was recrys-
tallized from toluene-isopropanol solution. Yield 6 mg

TH NMR (400 MHz, methanol-d,) ppm 7.15 (s, 1 H) 1.95 (s, 3H) 1.88 (s, 3 H) 1.48-1.55 (m, 3 H)

Example 125: 2-(2,5-Dimethylthiophen-3-yl)-4,5-dihydroxyisophthalonitrile

[0231] 2-(2,5-Dimethylthiophen-2-yl)-4-hydroxy-5-methoxyisophthalonitrile (65 mg), which was prepared as described
in Example 54, except that potassium 2,5-diniethylthiophene-3-trifluoroborate was used instead of 4,4,5,5-tetramethyl-
2-(4-methylbenzyl)-1,3,2-dioxaborolane, was converted to the title compound using the procedure analogous to Example
54. Yield 36 mg

TH NMR (400 MHz, methanol-d,) ppm 7.26 (s, 1 H) 6.62 (d, J=1.14 Hz, 1 H) 2.44 (s, 3H) 2.28 (s, 3 H)

Example 126: 2-(2,3-Difluoro-4-methylbenzyl)-4,5-dihydroxyisophthalonitrile

[0232] Using the procedure analogous to Example 54, 2-(2,3-difluoro-4-methylbenzyl)-4-hydroxy-5-methoxyisoph-
thalonitrile (200 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(2,3-difluoro-4-methylbenzyl)-
4.4,5 5-tetramethyl-1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 30 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.29 (s, 1H) 7.02(t, J=7.40 Hz, 1 H) 6.65 (t, J=7.28 Hz, 1 H) 4.16 (s, 2 H) 2.24 (s, 3 H)

Example 127: 2-(4-(2,6-Dicyano-3,4-dihydroxybenzyl)phenyl)propanoic acid

[0233] Using the procedure analogous to Example 54, 2-(4-(2,6-dicyano-3-hydroxy-4-methoxybenzyl)phenyl) propa-
noic acid (600 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(4-((4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)methyl)phenyl)propanoic acid, was demethylated to give the title compound. Yield 27.5 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.26-7.31 (m, 1 H) 7.09-7.26 (m, 4 H) 4.12 (s, 2 H) 3.62 (quin, J=7.15 Hz, 1 H) 1.34
(d, J=1.00 Hz, 3 H)

Example 128: (E)-2-(3-Cyclopentylprop-1-enyl)-4,5-dihydroxyisophthalonitrile

[0234] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) by the procedure
analogous to Example 74 using as reactant trans-3-cyclopentylpropen-1-ylboronic acid pinacol ester (285 mg) instead
of 3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 10 min at 140 °C. Yield 25 mg

TH NMR (400 MHz, DMSO-d) ppm 7.24 (s, 1 H) 6.47 (s, 2 H) 2.21-2.32 (m, 2 H) 1.95 (m, J=14.70, 7.30, 7.30 Hz, 1 H)
1.70-1.86 (m, 2 H) 1.56-1.66 (m, 2 H) 1.42-1.54 (m, 2 H) 1.13-1.27 (m, 2 H)

Example 129: 4,5-Dihydroxy-2-(1-isobutyl-1H-pyrazol-4-yl)isophthalonitrile

[0235] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) by the procedure
analogous to Example 74 using as reactant 1-isobutyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (279
mg) instead of 3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 10 min at 140 °C. Yield 70 mg
TH NMR (400 MHz, DMSO-dg) ppm 8.08 (s, 1 H) 7.72 (s, 1 H) 7.30 (s, 1 H) 4.00 (d, J=7.28 Hz, 2 H) 2.13 (m, J=13.60,
6.90, 6.90 Hz, 1 H) 0.86 (d, J=6.53 Hz, 6 H)

Example 130: 2-(4-(2,6-Dicyano-3,4-dihydroxyphenyl)-1H-pyrazol-1-yl) acetic acid

[0236] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (310 mg) by the procedure
analogous to Example 74 using as reactant (4-(4,4,5,5-tatramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl)-acetic acid
ethyl ester (121 mg) instead of 3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 20 min at 150
°C. The reaction mixture was filtered through celite and poured into ice water and 2 M NaOH and toluene was added to
the mixture. The water phase was washed with toluene and was made acidic with concentrated HCI. The product was
filtered, washed with water and toluene and dried. Yield 57 mg

TH NMR (400 MHz, DMSO-dg) ppm 8.14 (s, 1 H) 7.78 (s, 1 H) 7.31 (s, 1 H) 5.06 (s, 2 H)
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Example 131: 4,5-Dihydroxy-2-(1-methyl-1H-pyrazol-4-yl)isophthalonitrile

[0237] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (100 mg) by the procedure
analogous to Example 74 using as reactant 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (90
mg) instead of 3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 20 min at 150 °C. Yield 51 mg
TH NMR (400 MHz, DMSO-dg) ppm 8.08 (s, 1 H) 7.71 (s, 1 H) 7.30 (s, 1 H) 3.92 (s, 3 H)

Example 132: 4,5-Dihydroxy-2-(3-methoxyprop-1-ynyl)isophthalonitrile

[0238] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (100 mg) by the procedure
analogous to Example 74 using as reactant 3-methoxy-1-propyn-1-ylboronic acid pinacol ester (80 mg) instead of 3,6-
dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 20 min at 150 °C. Yield 36 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.28 (s, 1 H) 4.44 (s, 2 H) 3.33 (br s, 3 H)

Example 133: (E)-4,5-Dihydroxy-2-(2-(thiophen-3-yl)vinyl)isophthalonitrile

[0239] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (100 mg) by the procedure
analogous to Example 74 using as reactant trans-2-(thiophen-3-yl)vinylboronic acid pinacol ester (95 mg) instead of 3,6-
dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 20 min at 150 °C. Yield 59 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.74 (d, J=2.26 Hz, 1 H) 7.62 (m, J=4.90, 2.90 Hz, 1 H) 7.49 (d, J=5.02 Hz, 1 H)
7.26-7.37 (m, 2 H) 7.08 (d, J=16.56 Hz, 1 H)

Example 134: (E)-2-(2-Cyclopropylvinyl)-4,5-dihydroxyisophthalonitrile

[0240] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (100 mg) by the procedure
analogous to Example 74 using as reactant (E)-2-cyclopropylvinylboronic acid pinacol ester (72 mg) instead of 3,6-
dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 20 min at 150 °C. Yield 52 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.21 (s, 1 H) 6.57 (dd, J=15.81, 9.54 Hz, 1 H) 5.97 (dd, J=15.81, 9.54 Hz, 1 H)
1.58-1.79 (m, 1 H) 0.77-0.96 (m, 2 H) 0.47-0.68 (m, 2 H)

Example 135: 2’,6’-Dicyano-3’,4’-dihydroxybiphenyl-4-carboxamide

[0241] 4-Aminocarbonylphenyl boronic acid (173 mg), bis(triphenylphosphine)palladium(ll) chloride (73 mg) and so-
dium carbonate (333 mg) were added to 2-bromo-4,5-dihydroxyisophthalonitrile (250 mg) dissolved in acetonitrile (2
ml), ethanol (2 ml) and water (1 ml). The reaction mixture was stirred and microwave-irradiated for 60 min at 130 °C. 2
N NaOH was added and the reaction mixture was washed with toluene. The aqueous phase was made acidic by adding
HCI. The solid product was filtered, washed with water and dried. Yield 166 mg

TH NMR (DMSO-dg) ppm 11.0-11.8 (br s, 2 H) 8.13 (br s, 1H) 7.98 (d, J=8.28 Hz, 1H) 7.56 (d, J=8.36 Hz, 1H) 7.52 (br
s, 1H) 7.36 (s, 1H)

Example 136: 3,4-Dihydroxy-3’,4’-dimethoxybiphenyl-2,6-dicarbonitrile

[0242] 3,4-Dimethoxyphenylboronic acid (152 mg), palladium(ll) acetate (7.5 mg) and DBU (166 mg) were added to
2-bromo-4,5-dihydroxyisophthalonitrile (200 mg) dissolved in ethanol (1 ml) and water (1 ml). The reaction mixture was
stirred and microwave-irradiated for 10 min at 150 °C. The reaction mixture was filtered through celite and the organic
solvent was evaporated. 0.1 M NaOH was added and the mixture was washed with toluene and EtOAc. The aqueous
phase was made acidic by adding HCI. The solid product was filtered, washed with water and dried. Yield 100 mg

TH NMR (DMSO-dg) ppm 10.8-11.7 (brs, 2 H) 7.33 (s, 1H) 7.09 (d, J=8.36 Hz, 1H) 7.09 (d, J=2.04 Hz, 1H) 7.01 (dd,
J=8.28, 2.04 Hz, 1H) 3.93 (s, 3H) 3.79 (s, 3H)

Example 137: 3,4-Dihydroxy-3’-isopropylbiphenyl-2,6-dicarbonitrile

[0243] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 3-isopro-
pylphenylboronic acid (122 mg) instead of 3,4,5-triflucrophenylboronic acid as described in Example 7. Reaction con-
ditions: 20 min at 150 °C. Yield 86 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.00-11.63 (m, 2 H) 7.10-7.51 (m, 5 H) 2.97 (dt, J=13.80, 6.90 Hz, 1 H) 1.24 (d,
J=7.03 Hz, 6 H)
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Example 138: 2-(2,3-Dihydrobenzofuran-5-yl)-4,5-dihydroxyisophthalonitrile

[0244] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 2,3-dihy-
drobenzofuran-5-boronic acid (132 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 45 min at 150 °C. Yield 127 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.35 (s, 1 H) 7.32 (s, 1 H) 7.17 (dd, J=8.16, 1.63 Hz, 1 H) 6.88 (d, J=8.28 Hz, 1 H)
4.61-4.67 (m, 2 H) 3.21-3.27 (m, 2 H)

Example 139: 4,5-Dihydroxy-2-(6-methoxynaphthalen-2-yl)isophthalonitrile

[0245] Thetitle compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) and 6-methoxy-
2-naphthaleneboronic acid (150 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 45 min at 150 °C. Yield 64 mg

TH NMR (400 MHz, DMSO-dg) ppm 1.99 (s, 3 H) 6.96-8.22 (m, 7 H)

Example 140: 4,5-Dihydroxy-2-(4-(hydroxymethyl)benzyl)isophthalonitrile
4-Bromo-3,5-dicyano-1,2-phenylene dimethanesulfonate

[0246] Triethylamine (17.0 ml) was added to 2-bromo-4,5-dihydroxyisophthalonitrile (10.1 g) in 1:1 mixture of DCM
and THF (100 ml) at 0 °C under nitrogen atmosphere. Methanesulfonyl chloride (12.92 g) was added slowly to the mixture
followed by addition of DMAP (0.52 g). Stirring was continued at room temperature for 21 h and the mixture was
concentrated. EtOAc was added (300 ml) and the insoluble material was filtered off and washed with EtOAc (50 ml).
The combined organic phases were washed with 1 M HCI solution (2 x 150 ml), water (150 ml) and brine (150 ml), dried
(Nay,SOy,), filtered and concentrated. Yield 15.2 g. The crude product was purified by flash chromatography (EtOAc/n-
heptane). The combined fractions were concentrated to smaller volume and the precipitate was filtered. The precipitate
was recrystallized from EtOAc and n-heptane (added to hot solution) and dried in vacuum at 50 °C.

TH NMR (200 MHz, DMSO-dg) ppm 7.88 (s, 1H) 3.46 (s, 3H) 2.38 (s, 3H)

3,5-Dicyano-4-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)benzyl)-1,2-phenylene dimethanesulfonate

[0247] The preparation of 4,4,5,5-tetramethyl-2-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)benzyl)-1,3,2-dioxaboro-
lane is described in Example 118. A mixture of 4,4,5,5-tetramethyl-2-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)benzyl)-
1,3,2-dioxaborolane (8.00 g), 4-bromo-3,5-dicyano-1,2-phenylene dimethanesulfonate (7.61 g), Pd(dppf)Cl, complex
with CH,Cl, (1:1) (1.77 g), sodium hydrogen carbonate (8.09 g), water (128 ml) and ethanol (16 ml) was bubbled with
nitrogen gas at room temperature. The mixture was heated under reflux under nitrogen atmosphere for 2 h. DCM (240
ml) was added to the mixture at room temperature and the mixture was filtered through celite. Celite was washed with
water (120 ml) and DCM (120 ml) and the layers of the combined filtrates were separated. The organic phase was
washed with water (150 ml) and EtOAc (150 inl) was added to the aqueous phase before adjusting pH to 7 with 15%
HCl solution. The layers were separated and the aqueous phase was extracted thrice with EtOAc (150 ml). The combined
organic phases were dried (Na,SO,), filtered and concentrated. The crude product was recrystallized from ethanol (75
ml, all did not dissolve). The precipitate was dried in vacuum at 25 °C overnight. Yield 2.74 g

TH NMR (200 MHz, DMSO-dg) ppm 7.10-7.40 (m, 5H) 4.50-4.70 (m, 2H) 4.30-4.45 (d, 1H) 3.98 (s, 2H) 3.70-3.85 (m,
1H) 3.20-3.55 (m, 5H) 1.30-1.85 (m, 6H)

4,5-Dihydroxy-2-(4-(hydroxymethyl)benzyl)isophthalonitrile

[0248] The pH of a solution of 3,5-dicyano-4-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)benzyl)-1,2-phenylene dimeth-
anesulfonate (4.60 g) in methanol (100 ml) was adjusted to about 2 by addition of 25% HCI solution in isopropanol (2.25
ml). More methanol (50 ml) was added, but 3,5-dicyano-4-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)benzyl)-1,2-phe-
nylene dimethanesulfonate was not completely dissolved. The mixture was stirred at room temperature for 5 h. The pH
was adjusted to about 12 by addition of 5 M aqueous solution of NaOH. The mixture was heated under reflux for 35 min
and then pH was adjusted back to acidic (about pH 1) by addition of HCI (55 ml). The mixture was stirred in ice bath
and then the precipitate was filtered and washed twice with water (10 ml). The precipitate was dried in vacuum at 25 °C
overnight and at 40 °C over another night. Yield 2.19 g

1H NMR (200 MHz, DMSO-dg) ppm 11.2 (br s, 1H) 6.9-7.3 (m, 5H) 4.4 (s, 2H) 4.1 (s, 2H)
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Example 141: 2-(2,6-Difluoro-3-methylbenzyl)-4,5-dihydroxyisophthalonitrile

[0249] Using the procedure analogous to Example 54, 2-(2,6-difluoro-3-methylbenzyl)-4-hydroxy-5-methoxyisoph-
thalonitrile (600 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(2,6-difluoro-3-methylbenzyl)-
4.4,5 5-tetramethyl-1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 20 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.41 (s, 1 H) 7.12-6.85 (m, 2 H) 4.32 (s, 2 H) 2.17 (s, 3 H)

Example 142: 4,5-Dihydroxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile
4,5-Diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile

[0250] 4-(Trifluoromethyl)thiophenol (0.28 g) was added to a mixture of 2-bromo-4,5-diisopropoxyisophthalonitrile
(0.51 g) and cesium carbonate (2 equiv.) in DMF followed by stirring at room temperature overnight. The reaction mixture
was poured into cold water and pH was adjusted to 12. The precipitate was filtered, washed with water and dried in
vacuum. Yield 0.67 g
TH NMR (400 MHz, DMSO-dg) ppm 8.09 (s, 1 H) 7.70 (d, 2 H) 7.35 (d, 2 H) 4.86-4.95 (m, 1 H) 4.77-4.89 (m, 1 H) 1.36
(d, 6H)1.31(d, 6 H)

4,5-Dihydroxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile

[0251] Toa mixture of 4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile (0.3 g) in DCM under nitrogen
atmosphere was added 1 M boron tribromide solution in DCM (2-5 equiv.) at 0 °C. The reaction mixture was left to warm
slowly to room temperature with stirring for 2 h. The reaction mixture was poured into methanol. After evaporation of the
solvent; 2 M NaOH solution was added and the mixture was stirred for 30 min, washed with EtOAc, cooled and acidified
with HCI to give solid product which was filtered, washed with water and dried in vacuum. Yield 0.16 g

TH NMR (400 MHz, DMSO-dg) ppm 7.68 (d, 2 H) 7.42 (s, 1 H) 7.30 (d, 2 H)

Example 143: 2-(2,4-Dimethylphenylthio)-4,5-dihydroxyisophthalonitrile
2-(2,4-Dimethylphenylthio)-4,5-diisopropoxyisophthalonitrile

[0252] 2-(2,4-Dimethylphenylthio)-4,5-diisopropoxyisophthalonitriie was prepared from 2-bromo-4,5-diisopropox-
yisophthalonitrile (0.25 g) and 2,4-dimethylthiophenol (0.12 ml) instead of 4-(trifluoromethyl)thiophenol as described in
Example 142. Yield 0.28 g

TH NMR (400 MHz, DMSO-dg) ppm 7.33 (d, 1 H) 6.92-7.13 (m, 2 H) 6.76 (d, 1 H) 4.83-4.91 (m, 1 H) 4.76-4.86 (m, 1 H)
2.35(s,3H)2.24 (s,3H)1.36 (d,6 H) 1.30 (d, 6 H)

2-(2,4-Dimethylphenylthio)-4,5-dihydroxyisophthalonitrile

[0253] The title compound was prepared from 2-(2,4-dimethylphenylthio)-4,5-diisopropoxyisophthalonitrile instead of
4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. 2-(2,4-Dimethylphe-
nylthio)-4,5-dihydroxyisophthalonitrile was purified by chromatography. Yield 80 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.34 (s, 1 H) 7.09 (s, 1 H) 6.94 (dd, 1 H) 6.70 (d, 1 H) 2.34 (s, 3H) 2.23 (s, 3 H)
Example 144: Methyl 3-(4-(2,6-dicyano-3,4-dihydroxyphenylthio)phenyl)propanoate
3-(4-(2,6-Dicyano-3,4-diisopropoxyphenylthio)phenyl)propanoic acid

[0254] 3-(4-(2,6-Dicyano-3,4-diisopropoxyphenylthio)phenyl)propanoic acid was prepared from 2-bromo-4,5-diisopro-
poxyisophthalonitrile (0.75 g) and 3-(4-mercaptophenyl)propanoic acid (0.43 g) instead of 4-(trifluoromethyl)thiophenol
as described in Example 142. Yield 0.99 g

TH NMR (400 MHz, DMSO-dg) ppm 12.12 (brs, 1 H) 7.99 (s, 1 H) 7.19-7.27 (m, 2 H) 7.10-7.18 (m, 2 H) 4.82-4.86 (m,
1H)4.74-483 (m, 1 H)2.79 (t, 2 H) 2.51-2.56 (m, 2 H) 1.32 (d, 6 H) 1.29 (d, 6 H)

Methyl 3-(4-(2,6-dicyano-3,4-diisopropoxyphenylthio)phenyl)propanoate

[0255] To a mixture of 3-(4-(2,6-dicyano-3,4-diisopropoxyphenylthio)phenyl)propanocic acid (1.0 g) in methanol (14
ml) was added thionyl chloride (0.2 ml) over 30 min at 0 °C followed by refluxing for 30 min. The product was extracted
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to EtOAc and washed with saturated aqueous sodium hydrogen carbonate solution and brine. The organic phase was
dried (Na,SO,), filtered and evaporated. Yield 0.85 g

TH NMR (400 MHz, DMSO-dg) ppm 7.99 (s, 1 H) 7.15-7.25 (m, 2 H) 7.12-7.18 (m, 2 H) 4.82-4.90 (m, 1 H) 4.75-4.84
(m, 1H)3.57(s,3H)2.82(t,2H)2.61(t 2H)1.32(d,6H)1.29(d, 6 H)

Methyl 3-(4-(2,6-dicyano-3,4-dihydroxyphenylthio)phenyl)propanoate

[0256] The title compound was prepared from methyl 3-(4-(2,6-dicyano-3,4-diisopropoxyphenylthio)phenyl)pro-
panoate (0.8 g) instead of 4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example
142. Methyl 3-(4-(2,6-dicyano-3,4-dihydroxyphenylthio)phenyl)propanoate was purified by chromatography. Yield 0.33 g
TH NMR (400 MHz, DMSO-dg) ppm 7.36 (s, 1 H) 7.21 (m, 2 H) 7.12 (m, 2 H) 3.57 (s, 3 H) 2.81 (t, 2 H) 2.61 (t, 2 H)

Example 145: 4,5-Dihydroxy-2-(p-tolyloxy)isophthalonitrile
4,5-Diisopropoxy-2-(p-tolyloxy)isophthalonitrile

[0257] 4,5-Diisopropoxy-2-(p-tolyloxy)isophthalonitrile was prepared from 2-bromo-4,5-diisopropoxyisophthalonitrile
(0.5 g) and p-cresol (0.18 g) instead of 4-(trifluoromethyl)thiophenol as described in Example 142. After addition of water,
4,5-diisopropoxy-2-(p-tolyloxy)isophthalonitrile was collected by filtration, washed with water, and dried in vacuum. Yield
054 ¢

TH NMR (400 MHz, DMSO-dg) ppm 7.97 (s, 1 H) 7.13-7.23 (m, 2 H) 6.81-6.91 (m, 2 H) 4.88 (m, 1 H) 4.79 (m, 1 H) 2.28
(s,3H)1.32(d,6H)1.30(d, 6 H)

4,5-Dihydroxy-2-(p-tolyloxy)isophthalonitrile

[0258] The title compound was prepared from 4,5-diisopropoxy-2-(p-tolyloxy)isophthalonitrile (0.3 g) instead of 4,5-
diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. The product was further
purified by extraction with EtOAc and water. Yield 0.16 g

TH NMR (400 MHz, DMSO-dg) ppm 10.5-11.5 (br s, 2H) 7.29 (s, 1 H) 7.15 (d, 2 H) 6.82 (d, 2 H) 2.27 (s, 3 H)

Example 146: (E)-2-(2,4-Difluorostyryl)-4,5-dihydroxyisophthalonitrile

[0259] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the procedure
analogous to Example 74 using as areactant trans-2-(2,4-difluorophenyl)vinylboronic acid pinacol ester (231 mg) instead
of 3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 30 min at 130 °C. Yield 52 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.81-7.90 (m, 1 H) 7.27-7.46 (m, 4 H) 7.20 (t, J=8.03 Hz, 1 H)

Example 147: (E)-4,5-Dihydroxy-2-(3-(trifluoromethyl)styryl)isophthalonitrile

[0260] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the procedure
analogous to Example 74 using as reactant trans-2-(3-trifluoromethylphenyl)vinylboronic acid pinacol ester (240 mg)
instead of 3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 30 min at 130 °C. Yield 46 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.93-8.01 (m, 2 H) 7.65-7.77 (m, 2 H) 7.42 (s, 2 H) 7.37 (s, 1 H)

Example 148: (E)-4,5-Dihydroxy-2-(4-methylpent-1-enyl)isophthalonitrile

[0261] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (300 mg) and trans-4-
methyl-1-pentenylboronic acid (154 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. Reaction
conditions: 10 min at 140 °C. Yield 40 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.19 (brs, 2 H) 7.25 (s, 1 H) 6.44-6.49 (m, 2 H) 2.14-2.19 (m, 2 H) 1.75 (dt, J=13.30,
6.65 Hz, 1 H) 0.95 (d, J=6.78 Hz, 6 H)

Example 149: (E)-2-(3,5-Difluorostyryl)-4,5-dihydroxyisophthalonitrile
[0262] Thetitle compoundwas prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (200 mg) by the procedure
analogous to Example 74 using as areactant trans-2-(3,5-difluorophenyl)vinylboronic acid pinacol ester (214 mg) instead

of 3,6-dihydro-2H-pyran-4-boronic acid pinacol ester. Reaction conditions: 30 min at 130 °C. Yield 91 mg '"H NMR (400
MHz, DMSO-dg) ppm 7.62 (s, 1 H) 7.17-7.32 (m, 4 H) 6.51 (m, 1H)
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Example 150: 2-(4-(2,6-Dicyano-3,4-dihydroxybenzyl)phenyl)acetic acid

[0263] Using the procedure analogous to Example 54, 2-(4-(2,6-dicyano-3-hydroxy-4-methoxybenzyl)phenyl)acetic
acid (700 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(4-((4,4,5,5-tetramethyl-1,3,2-diox-
aborolan-2-yl)methyl)phenyl)acetic acid, was demethylated to give the title compound. Yield 490 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.28 (s, 1H) 7.19(d, J=8.03 Hz, 2 H) 7.10 (d, J=8.03 Hz, 2H) 4.11 (s,2H) 3.51 (s, 2 H)

Example 151: 2-(4-Chlorobenzyl)-4,5-dihydroxyisophthalonitrile

[0264] Using the procedure analogous to Example 54, 2-(4-chlorobenzyl)-4-hydroxy-5-methoxyisophthalonitrile (580
mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 2-(4-chlorobenzyl)-4,4,5,5-tetramethyl-1,3,2-di-
oxaborolane, was demethylated to give the title compound. Yield 280 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.36-7.43 (m, 2 H) 7.29 (s, 1 H) 7.18 (d, J=8.53 Hz, 2 H) 4.15 (s, 2 H)

Example 152: 3,4-Dihydroxy-4’-methylbiphenyl-2,6-dicarbonitrile

[0265] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (1.63 g) and 4,4,5,5-
tetramethyl-2-p-tolyl-1,3,2-dioxaborolane (1.10 g) instead of 3,4,5-trifluorophenylboronic acid as described in Example
7. Reaction conditions: 120 min at 130 °C. Yield 0.21 g

TH NMR (400 MHz, DMSO-dg) ppm 7.13-7.32 (m, 4 H) 6.64 (s, 1 H) 2.36 (s, 3 H)

Example 153: 3-(4-(2,6-Dicyano-3,4-dihydroxybenzyl)phenyl)propanoic acid

[0266] Using the procedure analogous to Example 54, 3-(4-(2,6-dicyano-3-hydroxy-4-methoxybenzyl)phenyl)propa-
noic acid (100 mq), prepared from 3-(4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)phenyl)propanocic acid and
2-bromo-4-hydroxy-5-methoxyisophthalonitrile, was demethylated to give the title compound. Yield 12 mg

TH NMR (400 MHz, methanol-d,) ppm 7.10-7.24 (m, 5 H) 4.20 (s, 2 H) 2.82-2.94 (m, 2 H) 2.51-2.65 (m, 2 H)

Example 154: 4,5-Dihydroxy-2-(4-(trifluoromethyl)benzyl)isophthalonitrile

[0267] Using the procedure analogous to Example 54, 4-hydroxy-5-methoxy-2-(4-(trifluoromethyl)benzyl)isophthalo-
nitrile (200 mg), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and 4,4,5,5-tetramethyl-2-(4-(trifluorome-
thyl)benzyl)-1,3,2-dioxaborolane, was demethylated to give the title compound. Yield 96 mg

TH NMR (400 MHz, methanol-d,) ppm 7.59 (d, J=8.07 Hz, 2 H) 7.45 (d, J=8.07 Hz, 2 H) 6.96 (br s, 1 H) 4.24 (s, 2 H)

Example 155: (E)-4,5-Dihydroxy-2-(4-(trifluoromethyl)styryl)isophthalonitrile

[0268] Usingthe procedure described in Example 37, (E)-4-hydroxy-5-methoxy-2-(4-(trifluoromethyl)styryl)isophthalo-
nitrile (43 mgq), prepared from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile and trans-2-(4-(triflubiomethyl)phenyl)vi-
nylboronic acid, was demethylated to give the title compound. Yield 10 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.50 (d, J=1.00 Hz, 1 H) 7.29-7.35 (m, 2 H) 7.25 (d, J=1.00 Hz, 2 H) 7.18 (d, J=1.00
Hz, 2 H)

Example 156: 4,5-Dihydroxy-2-(p-tolylsulfinyl)isophthalonitrile

[0269] The preparation of 4,5-dihydroxy-2-(p-tolylthio)isophthalonitrile is described in Example 53. To a mixture of 4,5-
dihydroxy-2-(p-tolylthio)isophthalonitrile (0.15 g) in DCM was added mCPBA (0.08 g) at 0 °C. After 2 h, the solvent was
evaporated. Chromatographic purification gave the title compound. Yield 0.1 g

TH NMR (400 MHz, DMSO-dg) ppm 7.52 (m, 2 H) 7.37 (m, 2 H) 6.78 (s, 1 H) 2.35 (s, 3 H)

Example 157: 4-(2,6-Dicyano-3,4-dihydroxyphenylthio)benzoic acid
4-(2,6-Dicyano-3-hydroxy-4-methoxyphenylthio)benzoic acid

[0270] To a mixture of 3-bromo-2,4-dicyano-6-methoxyphenyl acetate (1.0 @), zinc (1.2 equiv.) and p-mercaptobenzoic
acid (0.62 g) in DMF (20 ml) was added Pd(dppf)Cl, complex with CH,Cl, (1:1) (0.9 equiv.). The stirred reaction was

microwave-irradiated at 160 °C for 30 min after which water was added and solvents were evaporated. 5M NaOH solution
was added to the residue and the mixture was stirred for 30 min, extracted with EtOAc, filtered over pall filter, cooled

M



10

15

20

25

30

35

40

45

50

55

EP 2 855 426 B1

and acidified with HCI to give solid which was filtered and washed with water and diethyl ether. Yield 818 mg
TH NMR (400 MHz, DMSO-dg) ppm 7.85 (m, 2 H) 7.13 (m, 2 H) 6.92 (s, 1 H) 3.71 (s, 3H)

4-(2,6-Dicyano-3,4-dihydroxyphenylthio)benzoic acid

[0271] To a mixture of 4-(2,6-dicyano-3-hydroxy-4-methoxyphenylthio)benzoic acid (0.7 g) in DCM under nitrogen
atmosphere was added 1 M boron tribromide solution in DCM (3-5 equiv.) at 0 °C. The reaction mixture was left to warm
slowly to room temperature with stirring for 2 h. The reaction mixture was poured into methanol. After evaporation of the
solvent, 5 M NaOH solution was added and the mixture was stirred for 30 min, washed with EtOAc, cooled and acidified
with HCI to give solid product which was filtered, washed with water and dried in vacuum. 4-(2,6-Dicyano-3,4-dihydrox-
yphenylthio)benzoic acid was purified by chromatography. Yield 0.2 g

TH NMR (400 MHz, DMSO-dg) ppm 7.87 (m, 2 H) 7.42 (s, 1 H) 7.19 (m, 2 H)

Example 158: 2-(4-Ethylphenylthio)-4,5-dihydroxyisophthalonitrile
2-(4-Ethylphenylthio)-4-hydroxy-5-methoxyisophthalonitrile

[0272] 2-(4-Ethylphenylthio)-4-hydroxy-5-methoxyisophthalonitrile was prepared from 3-bromo-2,4-dicyano-6-meth-
oxyphenyl acetate (1.0 g) and 4-ethylthiophenol (0.5 ml) instead of p-mercaptobenzoic acid as described in Example
157. Yield 1.01g

TH NMR (400 MHz, DMSO-dg) ppm 7.26-6.90 (m, 5 H) 3.71 (s, 3 H) 2.56 (q, 2 H) 1.15 (t, 3 H)

2-(4-Ethylphenylthio)-4,5-dihydroxyisophthalonitrile

[0273] The title compound was prepared from 2-(4-ethylphenylthio)-4-hydroxy-5-methoxyisophthalonitrile (0.7 g) in-
stead of 4-(2,6-dicyano-3-hydroxy-4-methoxyphenylthio)benzoic acid as described in Example 157. Yield 0.213 g
TH NMR (400 MHz, DMSO-dg) ppm 7.35 (s, 1 H) 7.20 (m, 2 H) 7.14 (m, 2 H) 2.57 (9, 2 H) 1.15 (t, 3 H)

Example 159: 2-(4-Chlorophenylthio)-4,5-dihydroxyisophthalonitrile
2-(4-Chlorophenylthio)-4-hydroxy-5-methoxyisophthalonitrile

[0274] 2-(4-Chlorophenylthio)-4-hydroxy-5-methoxyisophthalonitrile was prepared from 3-bromo-2,4-dicyano-6-meth-
oxyphenyl acetate (1.0 g) and bis(p-chlorophenyl)-disulfide (0.58 g) instead of p-mercaptobenzoic acid as described in
Example 157. Yield 0.99 g

TH NMR (400 MHz, DMSO-dg) ppm 7.41 (m, 2 H) 7.23 (s, 1 H) 7.15 (m, 2 H) 3.68 (s, 3 H)

2-(4-Chlorophenylthio)-4,5-dihydroxyisophthalonitrile

[0275] The title compound was prepared from 2-(4-chlorophenylthio)-4-hydroxy-5-methoxyisophthalonitrile (0.7 g)
instead of 4-(2,6-dicyano-3-hydroxy-4-methoxyphenylthio)benzoic acid as described in Example 157. Yield 0.494 g
TH NMR (400 MHz, DMSO-dg) ppm 7.34 (m, 2 H) 7.02 (m, 2 H) 6.40 (s, 1 H)

Example 160: 4,5-Dihydroxy-2-(o-tolylthio)isophthalonitrile

[0276] The title compound was prepared from 3-bromo-2,4-dicyano-6-methoxyphenyl acetate (1.0 g) and 2-methyl-
thiophenol (0.42 g) instead of p-mercaptobenzoic acid as described in Example 157 followed by demethylation as
described in Example 157. 4,5-Dihydroxy-2-(o-tolylthio)isophthalonitrile was purified by chromatography. Yield 0.31 g

TH NMR (400 MHz, DMSO-dg) ppm 7.39 (s, 1 H) 7.27 (m, 1 H) 7.14 (m, 2 H) 6.72 (m, 1 H) 2.39 (s, 3 H)

Example 161: Methyl 4-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoate

[0277] The preparation of 4-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoic acid is described in Example 157. To 4-(2,6-
dicyano-3,4-dihydroxyphenylthio)benzoic acid (1.0 g) in methanol (16 ml) was added thionyl chloride (0.28 ml) over 30
min at 0 °C followed by refluxing for 30 min. The product was extracted into EtOAc and washed with brine and water.
The organic phase was dried (Na,SQ,), filtered and evaporated. Yield 0.73 g

TH NMR (400 MHz, DMSO-dg) ppm 7.88 (m, 2 H) 7.41 (s, 1 H) 7.21 (m, 2 H) 3.83 (s, 3 H)
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Example 162: 2-(2-Chlorophenylthio)-4,5-dihydroxyisophthalonitrile

[0278] To a mixture of 2-bromo-4,5-dihydroxyisophthalonitrile (0.4 g), zinc (1.2 equiv.) and 2-chlorothiophenol (0.19
ml) in DMF (20 ml) was added Pd(dppf)Cl, complex with CH,Cl, (1:1) (0.9 equiv.). The stirred reaction was microwave-
irradiated at 160 °C for 30 min after which solvent was evaporated. Water was added and solid was filtered and dissolved
in 5 M NaOH solution. Insoluble material was filtered and the filtrate was acidified with 37% HCI to give solid product
which was filtered, washed with water and dried in vacuum. 2-(2-chlorophenylthio)-4,5-dihydroxyisophthalonitrile was
purified by chromatography. Yield 0.22 g

TH NMR (400 MHz, DMSO-dg) ppm 7.74 (m, 1 H) 7.41 (s, 1 H) 7.26 (m, 2 H) 6.70 (m, 1 H)

Example 163: Methyl 2-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoate

[0279] The title compound was prepared from 2-bromo-4,5-dihydroxyisophthalonitrile (0.9 g) and methyl thiosalicylate
(0.63 g) instead of 2-chlorothiophenol as described in Example 162. Methyl 2-(2,6-dicyano-3,4-dihydroxyphenylthio)ben-
zoate was purified by chromatography. Yield 0.43 g

H NMR (400 MHz, DMSO-dg) ppm 7.96-8.07 (m, 1 H) 7.45-7.51 (m, 1 H) 7.43 (s, 1 H) 7.28-7.37 (m, 1 H) 6.57-6.68
(m, 1H)3.92 (s, 3H)

Example 164: 2-(4-(2,6-Dicyano-3,4-dihydroxyphenylthio)phenyl)acetic acid

[0280] The title compound was prepared from 2-bromo-4,5-dihydroxyisophthalonitrile (0.9 g) and 4-mercaptopheny-
lacetic acid (0.63 g) instead of 2-chlorothiophenol as described in Example 162. 2-(4-(2,6-Dicyano-3,4-dihydroxyphe-
nylthio)phenyl)acetic acid was purified by chromatography. Yield 0.36 g

TH NMR (400 MHz, DMSO-dg) ppm 7.37 (s, 1 H) 7.24 (m, 2 H) 7.14 (m, 2 H) 3.55 (s, 2 H)

Example 165: 2-(2,6-Dicyano-3,4-dihydroxyphenylthio)benzoic acid

[0281] The preparation of methyl 2-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoate is described in Example 163. A
mixture of methyl 2-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoate (0.3 g) and 2.5 M NaOH was stirred for 30 min after
which solid material was filtered. The filtrate was collected and made acidic with 37% HCI to give solid product which
was filtered, washed with water and dried in vacuum. Yield 0.103 g

TH NMR (400 MHz, DMSO-dg) ppm 8.00 (m, 1 H) 7.45 (s, 1 H) 7.38-7.48 (m, 1 H) 7.28 (m, 1 H) 6.57 (d, 1 H)

Example 166: 3-(4-(2,6-Dicyano-3,4-dihydroxyphenylthio)phenyl)propanoic acid

[0282] The title compound was prepared from 2-bromo-4,5-dihydroxyisophthalonitrile (0.6 g) and 3-(4-mercaptophe-
nyl)propanoic acid (0.46 g) instead of 2-chlorothiophenol as described in Example 162. 3-(4-(2,6-Dicyano-3,4-dihydrox-
yphenylthio)phenyl)propanoic acid was purified by chromatography. Yield 0.12 g

TH NMR (400 MHz, DMSO-dg) ppm 7.36 (s, 1 H) 7.22 (m, 2 H) 7.13 (m, 2 H) 2.78 (t, 2 H) 2.45-2.55 (m, 2 H)

Example 167: 4,5-Dihydroxy-2-(4-methoxyphenylthio)isophthalonitrile

[0283] The title compound was prepared from 2-bromo-4,5-dihydroxyisophthalonitrile (0.9 g) and 4-methoxyben-
zenethiol (0.53 g) instead of 2-chlorothiophenol as described in Example 162. 4,5-Dihydroxy-2-(4-methoxyphenylth-
io)isophthalonitrile was purified by chromatography. Yield 0.42 g

TH NMR (400 MHz, DMSO-dg) ppm 7.32 (s, 1 H) 7.30 (m, 2 H) 6.94 (m, 2 H) 3.74 (s, 3 H)

Example 168: Methyl 2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)acetate

[0284] The preparation of 2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)acetic acid is described in Example 150.
2-(4-(2,6-Dicyano-3,4-dihydroxybenzyl)phenyl)acetic acid (100 mg) was esterified using thionyl chloride and methanol
to give the title compound. Yield 38 mg

TH NMR (400 MHz, methanol-d,) ppm 7.18-7.25 (m, 5 H) 4.23 (s, 2 H) 3.68 (s, 2 H) 3.63 (s, 3 H)

Example 169: 4,5-Dihydroxy-2-(3-methoxyphenylthio)isophthalonitrile

[0285] The title compound was prepared from 2-bromo-4,5-dihydroxyisophthalonitrile (1.0 g) and 3-methoxyben-
zenethiol (0.64 g) instead of 2-chlorothiophenol as described in Example 162. 4,5-Dihydroxy-2-(3-methoxyphenylth-
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io)isophthalonitrile was purified by chromatography. Yield 0.34 g
TH NMR (400 MHz, DMSO-dg) ppm 7.38 (s, 1 H) 7.27 (m, 1 H) 6.84 (m, 1 H) 6.74 (m, 1 H) 6.67 (m, 1 H) 3.73 (s, 3 H)

Example 170: Methyl 4-(2,6-dicyano-3,4-dihydroxyphenoxy)benzoate
Methyl 4-(2,6-dicyano-3,4-diisopropoxyphenoxy)benzoate

[0286] Methyl4-(2,6-dicyano-3,4-diisopropoxyphenoxy)benzoate was prepared from 2-bromo-4,5-diisopropoxyisoph-
thalonitrile (0.1 g) and methyl 4-hydroxybenzoate (0.047 g) instead of 4-(trifluoromethyl)thiophenol as described in
Example 142, except that the reaction mixture was stirred at 80 °C instead of room temperature. After addition of water,
methyl 4-(2,6-dicyano-3,4-diisopropoxyphenoxy)benzoate was collected by filtration, washed with water, and dried in
vacuum. Yield 0.1 g

TH NMR (400 MHz, DMSO-dg) ppm 8.03 (s, 1 H) 7.99 (m, 2 H) 7.16 (m, 2 H) 4.86-4.97 (m, 1 H) 4.76-4.87 (m, 1 H) 3.85
(s,3H)1.34(d,6H)1.32(d, 6 H)

Methyl 4-(2,6-dicyano-3,4-dihydroxyphenoxy)benzoate

[0287] The title compound was prepared from methyl 4-(2,6-dicyano-3,4’ diisopropoxyphenoxy)benzoate (0.1 g) in-
stead of 4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. Yield 0.024 g
TH NMR (400 MHz, DMSO-dg) ppm 7.98 (m, 2 H) 7.31 (s, 1 H) 7.09 (m, 2 H) 3.84 (s, 3 H)

Example 171: 4,5-Dihydroxy-2-(pyridin-4-ylthio)isophthalonitrile
4,5-Diisopropoxy-2-(pyridin-4-ylthio)isophthalonitrile

[0288] 4,5-Diisopropoxy-2-(pyridin-4-ylthio)isophthalonitrile was prepared from 2-bromo-4,5-diisopropoxyisophthalo-
nitrile (0.25 @) and 4-mercaptopyridine (0.095 g) instead of 4-(trifluoromethyl)thiophenol as described in Example 142.
After addition of water, 4,5-diisopropoxy-2-(pyridin-4-ylthio)isophthalonitrile was collected by filtration, washed with water,
and dried in vacuum. Yield 0.22 g

TH NMR (400 MHz, DMSO-dg) ppm 8.43 (m, 2 H) 8.12 (s, 1 H) 7.09 (m, 2 H) 4.85-4.95 (m, 1 H) 4.79-4.86 (m, 1 H) 1.35
(d, 6H)1.30 (d, 6 H)

4,5-Dihydroxy-2-(pyridin-4-ylthio)isophthalonitrile

[0289] The title compound was prepared from 4,5-diisopropoxy-2-(pyridin-4-ylthio)isophthalonitrile (0.21 g) instead of
4 5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. Yield 0.06 g 'TH NMR
(400 MHz, DMSO-dg) ppm 8.56 (m, 2 H) 7.55 (s, 1 H) 7.44 (m, 2 H)

Example 172: 3-(2,6-Dicyano-3,4-dihydroxyphenylthio)benzoic acid

[0290] Thetitle compound was prepared from 2-bromo-4,5-dihydroxyisophthalonitrile (0.75 g) and m-mercaptobenzoic
acid (0.48 g) instead of 2-chlorothiophenol as described in Example 162. 3-(2,6-Dicyano-3,4-dihydroxyphenylthio)ben-
zoic acid was purified by chromatography. Yield 0.28 g

TH NMR (400 MHz, DMSO-dg) ppm 7.81 (m, 1 H) 7.67 (m, 1 H) 7.36-7.54 (m, 3 H)

Example 173: 2-(4-Cyanophenylthio)-4,5-dihydroxyisophthalonitrile

[0291] The title compound was prepared from 2-bromo-4,5-dihydroxyisophthalonitrile (1.0 g) and 4-mercaptobenzoni-
trile (0.62 @) instead of 2-chlorothiophenol as described in Example 162. 2-(4-Cyanophenylthio)-4,5-dihydroxyisoph-
thalonitrile was purified by chromatography. Yield 0.03 g

TH NMR (400 MHz, methanol-d,) ppm 7.61-7.69 (m, 2 H) 7.34 (s, 1 H) 7.23-7.29 (m, 2 H)

Example 174: 4,5-Dihydroxy-2-(naphthalen-2-ylthio)isophthalonitrile
[0292] The title compound was prepared from 2-bromo-4,5-dihydroxyisophthalonitrile (0.8 g) and 2-naphthalenethiol
(0.59 g) instead of 2-chlorothiophenol as described in Example 162. 4,5-Dihydroxy-2-(naphthalen-2-ylthio)isophthalo-

nitrile was purified by chromatography. Yield 0.04 g
TH NMR (400 MHz, methanol-d,) ppm 7.71-7.86 (m, 5 H) 7.42-7.52 (m, 2 H) 7.31 (m, 1 H)
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Example 175: 2-(4-(2,6-Dicyano-3,4-dihydroxybenzyl)phenyl)-N,N-diethylacetamide

[0293] The preparation of 2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)acetic acid is described in Example 150. The
title compound was prepared from 2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)acetic acid (120 mg) and diethylamine
in the presence of thionyl chloride. Yield 36 mg

TH NMR (400 MHz, methanol-dy) ppm 7.12-7.29 (m, 5 H) 4.21 (s, 2 H) 3.70 (s, 2 H) 3.37 (qd, J=7.12, 2.66 Hz, 4 H) 1.09
(dt, J=11.43,7.12 Hz, 6 H)

Example 176: 2-(4-Ethylphenoxy)-4,5-dihydroxyisophthalonitrile
2-(4-Ethylphenoxy)-4,5-diisopropoxyisophthalonitrile

[0294] 2-(4-Ethylphenoxy)-4,5-diisopropoxyisophthalonitrile was prepared from 2-bromo-4,5-diisopropoxyisophthalo-
nitrile (0.25 g) and 4-ethylphenol (0.095 g) instead of 4-(trifluoromethyl)thiophenol as described in Example 142. After
addition of water, 2-(4-ethylphenoxy)-4,5-diisopropoxyisophthalonitrile was collected by filtration, washed with water,
and dried in vacuum. Yield 0.27 g

TH NMR (400 MHz, DMSO-dg) ppm 7.97 (s, 1 H) 7.21 (m, 2 H) 6.89 (m, 2 H) 4.80-5.00 (m, 1 H) 4.60-4.78 (m, 1 H) 2.59
(9,2H)1.33 (d, 6 H) 1.31(d, 6 H) 1.17 (t, 3 H)

2-(4-Ethylphenoxy)-4,5-dihydroxyisophthalonitrile

[0295] The title compound was prepared from 2-(4-ethylphenoxy)-4,5-diisopropoxyisophthalonitrile (0.29 g) instead
of 4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. Yield 0.18 g
TH NMR (400 MHz, DMSO-dg) ppm 7.31 (s, 1H) 7.19 (m, 2 H) 6.85 (m, 2 H) 2.58 (q, 2 H) 1.17(t,3H)

Example 177: 2-(4-Acetylphenoxy)-4,5-dihydroxyisophthalonitrile

[0296] The title compound was prepared from 2-bromo-4,5-diisopropoxyisophthalonitrile (250 mg) and 4’-hydroxyac-
etophenone (116 mg) instead of 4-(trifluoromethyl)thiophenol as described in Example 142 followed by demethylation
as described in Example 142. Reaction conditions for the reaction of 2-bromo-4,5-diisopropoxyisophthalonitrile with 4’-
hydroxyacetophenone: 1 d at room temperature and 1 d at 50 °C. 2-(4-Acetylphenoxy)-4,5-dihydroxyisophthalonitrile
was purified by preparative reversed phase HPLC. Yield 23 mg

TH NMR (400 MHz, methanol-d,) ppm 8.03-8.09 (m, 2 H) 7.26 (s, 1 H) 7.00-7.06 (m, 2 H) 2.59 (s, 3 H)

Example 178: 4,5-Dihydroxy-2-(1-oxo0-2,3-dihydro-1H-inden-5-yloxy)isophthalonitrile

[0297] The title compound was prepared from 2-bromo-4,5-diisopropoxyisophthalonitrile (250 mg) and 5-hydroxy-1-
indanone (155 mq) instead of 4-(trifluoromethyl)thiophenol as described in Example 142 followed by demethylation as
described in Example 142. Reaction conditions for the reaction of 2-bromo-4,5-diisopropoxyisophthalonitrile with 5-
hydroxy-1-indanone: 1d atroom temperatureand 3d at50 °C. 4,5-Dihydroxy-2-(1-oxo-2,3-dihydro-1H-inden-5-yloxy)iso-
phthalonitrile was purified by preparative reversed phase HPLC. Yield 19 mg

TH NMR (400 MHz, methanol-dy) ppm 7.71-7.78 (m, 1 H) 7.26 (s, 1 H) 7.00-7.07 (m, 2 H) 3.08-3.19 (m, 2 H) 2.67-2.82
(m, 2 H)

Example 179: 2-(2’,6’-Dicyano-3’,4’-dihydroxybiphenyl-4-yl)acetic acid

[0298] The title compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (1.63 g) and ethyl
2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)acetate (2.19 g) instead of 3,4,5-trifluorophenylboronic acid as
described in Example 7. Reaction conditions: 120 min at 130 °C. Yield 1.12 g

TH NMR (400 MHz, DMSO-dg) ppm 7.26-7.49 (m, 5 H) 3.68 (s, 2 H)

Example 180: 2-(2,4-Dimethylphenoxy)-4,5-dihydroxyisophthalonitrile
2-(2,4-Dimethylphenoxy)-4,5-diisopropoxyisophthalonitrile

[0299] 2-(2,4-Dimethylphenoxy)-4,5-diisopropoxyisophthalonitrile was prepared from 2-bromo-4,5-diisopropoxyisoph-

thalonitrile (0.50 g) and 2,4-dimethylphenol (0.19 ml) instead of 4-(trifluoromethyl)thiophenol as described in Example
142, except that the reaction mixture was heated at 60 °C for additional 2 h. After evaporation of solvents and addition
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of 2 M NaOH solution, 2-(2,4-dimethylphenoxy)-4,5-diisopropoxyisophthalonitrile was collected by filtration, washed with
water, and dried in vacuum. Yield 0.52 g

TH NMR (400 MHz, DMSO-dg) ppm 7.95 (s, 1 H) 7.12 (m, 1 H) 6.94 (m, 1 H) 6.49 (m, 1 H) 4.85-4.93 (m, 1 H) 4.75-4.82
(m, 1H)2.50(s,3H)2.25(s,3H)1.32(d, 6 H) 1.31 (d, 6 H)

2-(2,4-Dimethylphenoxy)-4,5-dihydroxyisophthalonitrile

[0300] The title compound was prepared from 2-(2,4-dimethylphenoxy)-4,5-diisopropoxyisophthalonitrile (0.52 g) in-
stead of 4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. Yield 0.35 g
TH NMR (400 MHz, DMSO-dg) ppm 7.30 (s, 1 H) 7.10 (m, 1 H) 6.92 (m, 1 H) 6.42 (m, 1 H) 2.30 (s, 3 H) 2.24 (s, 3 H)

Example 181: 2-(4-Chlorophenoxy)-4,5-dihydroxyisophthalonitrile
2-(4-Chlorophenoxy)-4,5-diisopropoxyisophthalonitrile

[0301] 2-(4-Chlorophenoxy)-4,5-diisopropoxyisophthalonitrile was prepared from 2-bromo-4,5-diisopropoxyisoph-
thalonitrile (0.50 g) and 4-chlorophenol (0.20 g) instead of 4-(trifluoromethyl)thiophenol as described in Example 142,
except that the reaction mixture was heated at 60 °C for additional 2 h. After addition of water, 2-(4-chlorophenoxy)-4,5-
diisopropoxyisophthalonitrile (0.54 g) was collected by filtration, washed with water, and dried in vacuum. Yield 0.54 g
TH NMR (400 MHz, DMSO-dg) ppm 8.00 (s, 1 H) 7.41-7.48 (m, 2 H) 7.04-7.10 (m, 2 H) 4.85-4.93 (m, 1 H) 4.76-4.84
(m, 1H)1.33(d, 6H)1.31(, 6H)

2-(4-Chlorophenoxy)-4,5-dihydroxyisophthalonitrile

[0302] The title compound was prepared from 2-(4-chlorophenoxy)-4,5-diisopropoxyisophthalonitrile (0.25 g) instead
of 4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. Yield 0.070 g
TH NMR (400 MHz, DMSO-dg) ppm 7.40-7.45 (m, 2 H) 7.30 (s, 1 H) 6.98-7.04 (m, 2 H)

Example 182: 4,5-Dihydroxy-2-(4-(trifluoromethyl)phenoxy)isophthalonitrile

[0303] The title compound was prepared from 2-bromo-4,5-diisopropoxyisophthalonitrile (500 mg) and p-hydroxyben-
zotrifluoride (276 mg) instead of 4-(trifluoromethyl)thiophenol as described in Example 142 followed by demethylation
as described in Example 142. Reaction conditions for the reaction of 2-bromo-4,5-diisopropoxyisophthalonitrile with p-
hydroxybenzotrifluoride: 4 d at room temperature and 5 h at 50 °C. 4,5-Dihydroxy-2-(4-(trifluoromethyl)phenoxy)isoph-
thalonitrile was purified by reversed phase column chromatography. Yield 196 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.04 (br's, 2 H) 7.71-7.80 (m, 2 H) 7.33 (s, 1 H) 7.14-7.22 (m, 2 H)

Example 183: 4,5-Dihydroxy-2-(1H-inden-3-yl)isophthalonitrile

[0304] Thetitle compound was prepared from 4-bromo-3,5-dicyano-1,2-phenylene diacetate (350 mg) and 3H-indene-
1-boronic acid (220 mg) instead of 3,4,5-trifluorophenylboronic acid as described in Example 7. 4,5-Dihydroxy-2-(1H-
inden-3-yl)isophthalonitrile was purified by reversed phase column chromatography. Yield 21 mg

TH NMR (400 MHz, methanol-d,) ppm 7.54-7.58 (m, 1 H) 7.30 (s, 1 H) 7.23-7.29 (m, 2 H) 7.06-7.10 (m, 1 H) 6.75 (t, 1
H) 3.64 (d, 2 H)

Example 184: 4,5-Dihydroxy-2-(morpholinomethyl)isophthalonitrile
2-(Bromomethyl)-4-hydroxy-5-methoxyisophthalonitrile

[0305] 4-Hydroxy-5-methoxy-2-methylisophthalonitrile (1.32 g), NBS (2.48 g), and AIBN (164 mg) in DCM (50 ml)
were refluxed for 6 h 30 min. The reaction was allowed to cool overnight to room temperature. The mixture was cooled
in an ice bath and insoluble material was filtered off. The filtrate was evaporated to dryness. EtOAc (10 ml) and heptane
(10 ml) were added to the residue and the mixture was heated to reflux. Insoluble oil was removed from the hot solvent.
The mixture was allowed to cool to room temperature and the precipitate was filtered off. The filtrate was evaporated to
dryness. The crude product was chromatographed over silica gel (EtOAc/heptane/AcOH). The compound was used
without further purification. Yield 646 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.05 (brs, 1 H) 7.74 (s, 1 H) 4.73 (s, 2 H) 3.94 (s, 3 H)
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4-Hydroxy-5-methoxy-2-(morpholinomethyl)isophthalonitrile

[0306] Sodium hydride (60% in oil, 116 mg), morpholine (0.25 ml), DMF (1 ml) were cooled in an ice bath. 2-(Bro-
momethyl)-4-hydroxy-5-methoxyisophthalonitrile (365 mg) was added dropwise in DMF (2 ml). The mixture was stirred
for 15 min in an ice bath and 2 h 30 min at room temperature. The reaction was quenched with few drops of water. The
mixture was evaporated to dryness. EtOAc (25 ml) was added and insoluble material was filtered off. The filtrate was
evaporated to dryness and the resulting residue was chromatographed over silica gel (EtOAc/heptane/AcOH). Yield
148 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.79 (brs, 1 H) 7.62 (s, 1 H) 3.90 (s, 3H) 3.61 (s, 2 H) 3.51-3.56 (m, 4 H) 2.40-2.46
(m, 4 H)

4,5-Dihydroxy-2-(morpholinomethyl)isophthalonitrile

[0307] 4-Hydroxy-5-methoxy-2-(morpholinomethyl)isophthalonitrile (140 mg) and acetonitrile (5 ml) were mixed. Boron
tribromide (2.05 ml, 1 M in DCM) in DCM (15 ml) was added dropwise to the mixture at room temperature. The reaction
was stirred for 2 h, and then quenched with water (0.22 ml). The mixture was stirred in an ice bath. The precipitate was
filtered and washed with small amount of DCM. Ethanol (4 ml) was added to the solid and the mixture was heated to
reflux. Insoluble material was filtered off from the hot solution. The amount of solvent was reduced to about 1.5 ml and
the mixture was heated to reflux followed by cooling to room temperature. Ethanol was slowly evaporated by stream of
air until precipitate formed. The mixture was stirred in anice bath, filtered and washed with few drops of ethanol. Yield 45 mg
TH NMR (400 MHz, DMSO-dg) ppm 9.98 (brs, 2 H) 7.07 (s, 1 H) 4.43 (s, 2 H) 3.69-3.98 (m, 4 H) 3.39 (br s, 4 H)

Example 185: 2-((Diethylamino)methyl)-4,5-dihydroxyisophthalonitrile hydrochloride
2-((Diethylamino)methyl)-4-hydroxy-5-methoxyisophthalonitrile hydrochloride

[0308] 4-Hydroxy-5-methoxy-2-methylisophthalonitrile (188 mg), NBS (354 mg), and AIBN (41 mg) in EtOAc (10 ml)
were refluxed for 2 h. The reaction was cooled in an ice bath and diethylamine (0.52 ml) in methanol (10 ml) was added.
The mixture was stirred overnight at room temperature and evaporated to dryness. The residue was mixed with toluene
and evaporated to dryness. The resulting material was dissolved in EtOAc and cooled in an ice bath. HCl in EtOAc was
added dropwise. The precipitate was filtered and washed with cold EtOAc. The crude product was recrystallized from
EtOAc/ethanol. Yield 180 mg

TH NMR (400 MHz, DMSO-dg) ppm 8.69 (brs, 1 H) 7.81 (s, 1 H) 4.39 (s, 2 H) 3.96 (s, 3 H) 3.21 (q, 4 H) 1.33 (t, 6 H)

2-((Diethylamino)methyl)-4,5-dihydroxyisophthalonitrile hydrochloride

[0309] 2-((Diethylamino)methyl)-4-hydroxy-5-methoxyisophthalonitrile hydrochloride (170 mg) and acetonitrile (20 ml)
were cooled to -20 °C. Boron tribromide (1.7 ml, 1 M in DCM) was added dropwise to the mixture. The reaction was
allowed to warm overnight to room temperature and then cooled in an ice bath. Methanol was added (10 ml) followed
by heating to reflux for 1 h. The mixture was evaporated to dryness. 1 M HCl in diethyl ether was added dropwise. The
precipitate was filtered. The solid was triturated with EtOAc/ethanol, toluene/EtOAc/AcOH and EtOAc. The crude product
was chromatographed over silica gel (DCM/methanol). The product was dissolved in EtOAc and cooled in an ice bath.
1 M HCI in EtOAc was added dropwise. The precipitate was filtered and washed with cold EtOAc. Yield 20 mg

TH NMR (400 MHz, DMSO-dg) ppm 8.37 (brs, 3 H) 7.41 (s, 1 H) 4.36 (br s, 2 H) 3.20 (brs, 4 H) 1.31 (t, 6 H)

Example 186: 4,5-Dihydroxy-2-(({2-hydroxyethyl)amino)methyl)isophthalonitrile hydrochloride (1:1)
4-Hydroxy-2-(((2-hydroxyethyl)amino)methyl)-5-methoxyisophthalonitrile

[0310] 4-Hydroxy-5-methoxy-2-methylisophthalonitrile (188 mg), NBS (356 mg), and AIBN (41 mg) in EtOAc (10 ml)
were refluxed for 2 h. The reaction was cooled in an ice bath. Ethanolamine (0.18 ml) was dissolved in methanol (10
ml) and added to the mixture. The reaction mixture was stirred for 2 h at room temperature and evaporated to dryness.
The residue was triturated with EtOAc and methanol. Yield 47 mg

TH NMR (400 MHz, DMSO-dg) ppm 8.68 (brs, 1H) 7.14 (s, 1 H) 5.04 (brs, 1 H) 4.63 (s, 2 H) 3.63 (s, 3H) 3.57-3.65 (m, 4 H)
4,5-Dihydroxy-2-(((2-hydroxyethyl)amino)methyl)isophthalonitrile hydrochloride (1:1)

[0311] 4-Hydroxy-2-(((2-hydroxyethyl)amino)methyl)-5-methoxyisophthalonitrile (47 mg), aluminum chloride (76 mg)

47



10

15

20

25

30

35

40

45

50

55

EP 2 855 426 B1

and sodium iodide (57 mg) in acetonitrile were refluxed for 2 h. The reaction was cooled and quenched with 2 N HCI
(1ml). The organic phase was separated and the aqueous phase was washed with acetonitrile. The combined organic
phases were evaporated to dryness. The residue was treated with methanol, and then the solvent was decanted. The
solution was treated with 1 M HCI in EtOAc in an ice bath. The product was filtered. Yield 18 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.21 (brs, 1 H) 9.94 (brs, 1 H) 9.29 (br s, 1 H) 7.86 (br s, 1 H) 4.95 (br s, 2 H)
3.82 (brs,2H)3.72 (brs, 2 H)

Example 187: 4,5-Dihydroxy-2-(3-hydroxypropyl)isophthalonitrile
4-Hydroxy-2-(3-hydroxypropyl)-5-methoxyisophthalaldehyde

[0312] 5-(3-Hydroxypropyl)-2-methoxyphenol (4.51 g) and hexamethylenetetramine (7.29 g) in AcOH (50 ml) were
refluxed for 8 h. Concentrated HCI (9.1 ml) was added and the mixture was refluxed for 2 h. Brine (50 ml) was added
and the mixture was extracted thrice with DCM (75 ml). The combined organic phases were dried (Na,S0O,4) and evap-
orated to dryness. The residue was filtered through silica gel cake using toluene/EtOAc/AcOH (8:1:1) solvent mixture.
The mixture was evaporated to dryness. The compound was used without further purification. Yield 8.86 g

4-Hydroxy-2-(3-hydroxypropyl)-5-methoxyisophthalonitrile

[0313] 4-Hydroxy-2-(3-hydroxypropyl)-5-methoxyisophthalaldehyde (8.86 g), hydroxylamine hydrochloride (7.75 g)
and anhydrous sodium acetate (12.20 g) in formic acid (50 ml) were refluxed for 5 h. The reaction mixture was evaporated
to dryness. Acetone (100 ml) was added to the residue and insoluble material was filtered off. The filtrate was evaporated
to dryness. THF (100 ml), acetic anhydride (18.99 g) and triethylamine (51.9 ml) was added. The reaction was stirred
at room temperature until reaction stopped (TLC). The mixture was evaporated to dryness. The remainder was cooled
in an ice bath. Water (100 ml) was added to the residue and pH was adjusted to about 1 with concentrated HCI. The
aqueous phase was extracted thrice with EtOAc (100 ml) and the combined organic phases were washed with brine
(25 ml). The organic phase was extracted twice with 2 N NaOH (75 ml). The combined aqueous phases were cooled in
an ice bath and pH was adjusted to about 1 with concentrated HCI. The precipitate was filtered and washed with cold
water. Yield 870 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.78 (brs, 1 H) 7.62 (s, 1H) 3.89 (s, 3 H) 3.46 (t, 2 H) 2.81-2.87 (m, 2 H) 1.68-1.77
(m, 2 H)

4,5-Dihydroxy-2-(3-hydroxypropyl)isophthalonitrile

[0314] Toamixture of 4-hydroxy-2-(3-hydroxypropyl)-5-methoxyisophthalonitrile (570 mg), DCM (50 ml) under nitrogen
atmosphere was added 1 M boron tribromide solution in DCM (8.1 ml) at room temperature. The reaction mixture was
refluxed for 10 h. 5% sodium sulfite was added to the reaction mixture until no color change was seen. The precipitate
was filtered off and washed with water. The solid was dissolved in 1 M sodium hydrogen carbonate and washed with
EtOAc. The aqueous phase was cooled in an ice bath and 6 N HCI| was added. The product was filtered and washed
with water. Yield 300 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.06 (br s, 2 H) 7.22 (s, 1 H) 4.57 (br s, 1 H) 3.45 (t, J=6.32 Hz, 2 H) 2.71-2.94 (m,
2 H) 1.55-1.80 (m, 2 H)

Example 188: 2-Amino-4,5-dihydroxyisophthalonitrile
3-(Benzylamino)-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate

[0315] Sodium hydride (2.48 g) and benzylamine (11.29 ml) in toluene (50 ml) were heated at 70 °C for 15 min under
nitrogen atmosphere. The mixture was cooled in an ice bath and Pd,(dba); (0.14 g), rac-2,2’-bis(diphenylphosphino)-
1,1’-binaphthalene (0.23 g) and 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate (3.65 g) were added. The
mixture was heated at 85 °C for 3 h and then cooled in an ice bath. 4 N HCl was added to the mixture and the mixture
was extracted thrice with EtOAc. The combined organic phases were washed thrice with brine, dried (Na,SO,), filtered
and evaporated to dryness. The residue was triturated with hot 75% ethanol and cooled in an ice bath. The product was
filtered off and washed with 50% ethanol. Yield 2.96 g

TH NMR (400 MHz, DMSO-dg) ppm 7.47 (s, 1 H) 7.25-7.35 (m, 4 H) 7.17-7.25 (m, 1 H) 6.56 (t, J=6.90 Hz, 1 H) 4.74 (d,
J=7.03Hz,2H)3.70 (s, 3H) 1.32(s, 9 H)
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2-(Benzylamino)-4-hydroxy-5-methoxyisophthalonitrile

[0316] 3-(Benzylamino)-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate and DCM (40 ml) were stirred at room
temperature. Phosphoric acid (2.1 g, 85%, aq.) was added and the reaction mixture stirred at 40 °C until the reaction
was completed. The mixture was cooled in an ice bath. The solvent was decanted and the residue was washed with
cold DCM. The remainder was triturated with 10% ethanol and cooled in an ice bath. The solids were filtered off and
washed with ice cold water. Yield 1.03 g

TH NMR (400 MHz, DMSO-dg) ppm 11.54 (brs, 1H) 7.27-7.36 (m, 5 H) 7.19-7.26 (m, 1 H) 6.48 (t, J=6.90 Hz, 1 H) 4.74
(d, J=6.78 Hz, 2 H) 3.68-3.80 (m, 3 H)

2-Amino-4,5-dihydroxyisophthalonitrile

[0317] 2-(Benzylamino)-4-hydroxy-5-methoxyisophthalonitrile (520 mg) was slowly added to a solution of aluminum
chloride (993 mg) and sodium iodide (1116 mg) in acetonitrile (15 ml) at 0 °C. The reaction mixture was stirred at room
temperature for 2 h. The mixture was evaporated to dryness. 1 N HCI (21 ml) was added followed by addition of 1 M
sodium sulfite until no color change was seen. The organic phase was separated. The aqueous phase was extracted
thrice with EtOAc. The organic phases were combined, washed with brine, dried (Na,SO,), filtered and evaporated to
dryness. Heptane (2 ml) and EtOAc (1 ml) was added and heated to reflux. The crude product was filtered from the hot
solution and chromatographed over silica gel. Yield 160 mg

TH NMR (400 MHz, DMSO-dg) ppm 10.98 (brs, 1 H) 9.7 (br s, 1 H) 6.97 (s, 1 H) 5.85 (s, 2 H)

Example 189: 4,5-Dihydroxy-2-(pyrrolidin-1-yl)isophthalonitrile
tert-Butyl 2,4-dicyano-6-methoxy-3-(pyrrolidin-1-yl)phenyl carbonate

[0318] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(1.06 g) was converted to tert-butyl 2,4-dicyano-6-methoxy-3-(pyrrolidin-1-yl)phenyl carbonate. The crude product was
triturated with hot ethanol. Yield 1.03 g

TH NMR (400 MHz, DMSO-dg) ppm 7.53 (s, 1 H) 3.77 (s, 3 H) 3.68-3.73 (m, 4 H) 1.88-1.96 (m, 4 H) 1.40 (s, 9 H)

4-Hydroxy-5-methoxy-2-(pyrrolidin-1-yl)isophthalonitrile

[0319] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-6-methoxy-3-(pyrrolidin-1-yl)pheny! car-
bonate (530 mg) was converted to 4-hydroxy-5-methoxy-2-(pyrrolidin-1-yl)isophthalonitrile. Yield 260 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.48 (brs, 1 H) 7.34 (s, 1 H) 3.80 (s, 3H) 3.70 (t, J=6.40 Hz, 4 H) 1.88-1.93 (m, 4 H)

4,5-Dihydroxy-2-(pyrrolidin-1-yl)isophthalonitrile

[0320] Using the procedure analogous to Example 188, 4-hydroxy-5-methoxy-2-(pyrrolidin-1-yl)isophthalonitrile was
converted to 4,5-dihydroxy-2-(pyrrolidin-1-yl)isophthalonitrile. The crude product was dissolved in 8 N NaOH and washed
twice with EtOAc. The agqueous phase was cooled in an ice bath and concentrated HC| was added. The precipitate was
filtered and washed with water. Yield 32 mg

TH NMR (400 MHz, DMSO-dg) ppm 10.61 (br s, 2H) 7.02 (s, 1 H) 3.64 (t, J=6.30 Hz, 4 H) 1.90 (m, 4 H)

Example 190: 2-(2,6-Dimethylmorpholino)-4,5-dihydroxyisophthalonitrile

tert-Butyl 2,4-dicyano-3-(2,6-dimethylmorpholino)-6-methoxyphenyl carbonate

[0321] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(706 mg) was converted to tert-butyl 2,4-dicyano-3-(2,6-dimethylmorpholino)-6-methoxyphenyl carbonate. Yield 159 mg
TH NMR (400 MHz, DMSO-dg) ppm 7.69 (s, 1 H) 3.82 (s, 3 H) 3.67-3.77 (m, 2 H) 3.26 (d, J=11.29 Hz, 2 H) 2.94 (dd,
J=11.80, 10.04 Hz, 2 H) 1.40 (s, 9 H) 1.11 (d, J=6.27 Hz, 6 H)
2-(2,6-Dimethylmorpholino)-4-hydroxy-5-methoxyisophthalonitrile

[0322] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-3-(2,6-dimethylmorpholino)-6-methox-

yphenyl carbonate (159 mg) was converted to 2-(2,6-dimethylmorpholino)-4-hydroxy-5-methoxyisophthalonitrile. To iso-
late the crude product from the reaction mixture, brine was added. The mixture was extracted thrice with EtOAc. The
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combined organic phases were dried (Na,S0O,), filtered end evaporated to dryness. Yield 139 mg
TH NMR (400 MHz, DMSO-dg) ppm 11.74 (brs, 1 H) 7.50 (s, 1 H) 3.85 (s, 3 H) 3.66-3.75 (m, 2 H) 3.23 (d, J=11.54 Hz,
2 H) 2.88-2.96 (m, 2 H) 1.10 (d, J=6.27 Hz, 6 H)

2-(2,6-Dimethylmorpholino)-4,5-dihydroxyisophthalonitrile

[0323] Using the procedure analogous to Example 188, 2-(2,6-dimethylmorpholino)-4-hydroxy-5-methoxyisophthalo-
nitrile (132 mg) was converted to 2-(2,6-dimethylmorpholino)-4,5-dihydroxyisophthalonitrile. The crude product was
triturated with hot toluene. Yield 5.7 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.41 (brs, 1 H) 10.63 (br's, 1 H) 7.14 (s, 1 H) 3.53-3.80 (m, 2 H) 3.16 (d, J=11.29
Hz, 2 H) 2.89 (d, J=11.05 Hz, 2 H) 1.09 (d, J=6.27 Hz, 6 H)

Example 191: 4,5-Dihydroxy-2-morpholinoisophthalonitrile
tert-Butyl 2,4-dicyano-6-methoxy-3-morpholinophenyl carbonate

[0324] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(706 mg) was converted to tert-butyl 2,4-dicyano-6-methoxy-3-morpholinophenyl carbonate. The crude product was
crystallized from ethanol. Yield 312 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.70 (s, 1 H) 3.83 (s, 3 H) 3.69-3.77 (m, 4 H) 3.28-3.34 (m, 4 H) 1.40 (s, 9 H)

4-Hydroxy-5-methoxy-2-morpholinoisophthalonitrile

[0325] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-6-methoxy-3-morpholinophenyl carbon-
ate (312 mg) was converted to 4-hydroxy-5-methoxy-2-morpholinoisophthalonitrile. The crude product was triturated
with diethyl ether. Yield 109 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.76(brs, 1H) 7.49(s, 1H) 3.85(s,3H) 3.71 (t, J=4.02 Hz, 4 H) 3.28 (, J=4.52 Hz, 4 H)

4,5-Dihydroxy-2-morpholinoisophthalonitrile

[0326] Using the procedure analogous to Example 188, 4-hydroxy-5-methoxy-2-morpholinocisophthalonitrile (109 mg)
was converted to 4,5-dihydroxy-2-morpholinoisophthalonitrile. The crude product was dissolved in 4 N NaOH (5 ml) and
washed twice with EtOAc (5 ml). The agqueous phase was cooled in an ice bath and pH was adjusted to < 3 with
concentrated HCI. The precipitate was filtered and washed thrice with cold water. Yield 26 mg

TH NMR (400 MHz, DMSO-dg) ppm 10.91 (brs, 2 H) 7.12 (s, 1 H) 3.56-3.83 (m, 4 H) 3.21-3.26 (m, 4 H)

Example 192: 4,5-Dihydroxy-2-(isopropylamino)isophthalonitrile
tert-Butyl 2,4-dicyano-3-(isopropylamino)-6-methoxyphenyl carbonate

[0327] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(1.41 g) was converted to tert-butyl 2,4-dicyano-3-(isopropylamino)-6-methoxyphenyl carbonate. The crude product was
chromatographed over silica gel using heptane/EtOAc solvent mixture. Yield 541 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.58 (s, 1 H) 5.07 (d, J=9.29 Hz, 1 H) 3.98-4.15 (m, 1 H) 3.76 (s, 3 H) 1.40 (s, 9 H)
1.21 (d, J=6.27 Hz, 6 H)

4-Hydroxy-2-(isopropylamino)-5-methoxyisophthalonitrile

[0328] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-3-(isopropylamino)-6-methoxyphenyl
carbonate (535 mg) was converted to 4-hydroxy-2-(isopropylamino)-5-methoxyisophthalonitrile. Yield 265 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.57 (brs, 1 H) 7.39 (s, 1 H) 4.94 (d, J=9.29 Hz, 1 H) 4.09 (m, 1 H) 3.79 (s, 3 H)
1.20 (d, J=6.27 Hz, 6 H)

4,5-Dihydroxy-2-(isopropylamino)isophthalonitrile

[0329] Usingthe procedure analogous to Example 188, 4-hydroxy-2-(isopropylamino)-5-methoxyisophthalonitrile (250

mg) was converted to 4,5-dihydroxy-2-(isopropylamino)isophthalonitrile. The crude product was chromatographed over
silica gel using heptane/EtOAc solvent mixture containing 0.05% TFA. Yield 175 mg
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TH NMR (400 MHz, DMSO-dg) ppm 11.29 (br s, 1 H) 9.98 (br's, 1 H) 7.04 (s, 1 H) 4.71 (d, J=9.03 Hz, 1 H) 3.94-4.06
(m, 1H) 1.18 (d, J=6.27 Hz, 6 H)

Example 193: 4,5-Dihydroxy-2-(3-methoxypropylamino)isophthalonitrile
tert-Butyl 2,4-dicyano-6-methoxy-3-(3-methoxypropylamino)phenyl carbonate

[0330] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(706 mg) was converted to tert-butyl 2,4-dicyano-6-methoxy-3-(3-methoxypropylamino)phenyl carbonate. The product
was chromatographed over silica gel using toluene/EtOAc solvent mixture. Yield 355 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.52 (s, 1 H) 5.98 (t, J=5.90 Hz, 1 H) 3.74 (s, 3 H) 3.58 (q, J=6.53 Hz, 2 H) 3.42 (t,
J=5.90 Hz, 2 H) 3.23 (s, 3 H) 1.82 (quin, J=6.34 Hz, 2 H) 1.40 (s, 9 H)

4-Hydroxy-5-methoxy-2-(3-methoxypropylamino)isophthalonitrile

[0331] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-6-methoxy-3-(3-methoxypropylami-
no)phenyl carbonate (320 mg) was converted to 4-hydroxy-5-methoxy-2-(3-methoxypropylamino)isophthalonitrile. Yield
188 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.51 (brs, 1 H) 7.34 (s, 1 H) 5.89 (t, J=5.90 Hz, 1 H) 3.76 (s, 3 H) 3.57 (g, J=6.53
Hz, 2 H) 3.42 (t, J=6.02 Hz, 2 H) 3.23 (s, 3 H) 1.81 (m, 2 H)

4,5-Dihydroxy-2-(3-methoxypropylamino)isophthalonitrile

[0332] Using the procedure analogous to Example 188, 4-hydroxy-5-methoxy-2-(3-methoxypropylamino)isophthalo-
nitrile (188 mg) was converted to 4,5-dihydroxy-2-(3-inethoxypropylamino)isophthalonitrile. The product was triturated
with toluene/EtOAc (1:1) mixture. Yield 57 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.20 (br's, 1 H) 9.82 (brs, 1 H) 6.99 (s, 1 H) 5.68 (br s, 1 H) 3.53 (q, J=6.02 Hz,
2 H)3.41 (t J=5.90 Hz, 2 H) 3.23 (s, 3H) 1.69-1.85 (m, 2 H)

Example 194: 2,4,5-Trihydroxyisophthalonitrile
2,4-Dihydroxy-5-methoxyisophthalaldehyde

[0333] 4-Methoxybenzene-1,3-diol (2.00 g) was dissolved in TFA (50 ml). Hexamethylenetetramine (8.00 g) was added
and the reaction mixture was heated under reflux for 6 h. TFA was evaporated and 4 M HCI (60 ml) was added. The
mixture was refluxed for 3 h and then stirred overnight at room temperature. The solid product was filtered, washed with
4 M HCI solution and dried. Yield 0.64 g

TH NMR (400 MHz, DMSO-dg) ppm 11.98 (br s, 1 H) 10.30 (s, 1 H) 10.10 (s, 1 H) 7.50 (s, 1 H) 3.84 (s, 3 H)

(1E,1°E)-2,6-Dihydroxy-3-((E)-(hydroxyimino)methyl)-5-methoxybenzaldehyde oxime

[0334] 2,4-Dihydroxy-5-methoxyisophthalaldehyde (0.60 g) was dissolved in THF (25 ml). Hydroxylamine hydrochlo-
ride (0.85 g) and pyridine (1.48 ml) were added. The solution was stirred at room temperature for 3%2 h. THF was
evaporated and ice was added. The solid was filtered, washed with ice cold water and dried. Yield 0.41 g

TH NMR (400 MHz, DMSO-dg) ppm 11.68 (s, 1 H) 11.11 (s, 1 H) 10.58 (s, 1 H) 10.43 (s, 1 H) 8.49 (s, 1 H) 8.26 (s, 1 H)
714 (s,1H)3.74 (s, 3H)

2,4-Dihydroxy-5-methoxyisophthalonitrile

[0335] (1E,1TE)-2,6-Dihydroxy-3-((E)-(hydroxyimino)methyl)-5-methoxybenzaldehyde oxime (0.41 g) was dissolved
in acetic anhydride (20 ml). The mixture was refluxed for 4 h after which it was allowed to cool to room temperature.
Toluene and water were added and solvents were evaporated. After stirring with ice, the solid was filtered, washed with
water and dried. The solid was dissolved in methanol (10 ml). Sodium methylate (1.68 ml, 21% solution in methanol)
was added at 0 °C. The solution was stirred at 0 °C for 30 min. Methanol was evaporated. Ice was added and pH was
adjusted to 2 with concentrated HCI. The mixture was extracted with EtOAc, washed with water and brine. The organic
phase was dried (Na,SQO,), filtered and evaporated. Yield 0.32 g

TH NMR (400 MHz, DMSO-dg) ppm 11.69 (br s, 1 H) 11.52 (br s, 1 H) 7.45 (s, 1 H) 3.81 (s, 3 H)
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2,4,5-Trihydroxyisophthalonitrile

[0336] Sieve dry acetonitrile (20 ml) was cooled in an ice bath. Aluminum chloride (210 mg) was added slowly to the
solvent so that temperature was kept below 30 °C. The mixture was stirred at room temperature for 10 min. Sodium
iodine (158 mg) was added and the solution was stirred for 15 min. 2,4-Dihydroxy-5-methoxyisophthalonitrile (100 mg)
was added and the reaction mixture was heated at 50 °C for 45 min after which it was allowed to cool to room temperature.
2 M HCI (10 ml) and sodium sulfate (50 mg) were successively added to the reaction mixture. The mixture was extracted
with EtOAc. The organic phase was washed twice with 2 M HCI, twice with water and once with brine. The organic phase
was dried (Na,S0Oy,), filtered and evaporated to dryness. The residue was triturated with DCM. The solid was filtered
and washed with DCM. Yield 49 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.22 (brs, 2 H) 10.15 (br s, 1 H) 7.08 (s, 1 H)

Example 195: 2-Ethyl-4,5-dihydroxyisophthalonitrile

[0337] The preparation of 4,5-dihydroxy-2-vinylisophthalonitrile is described in Example 89. 4,5-Dihydroxy-2-vinyl-
isophthalonitrile (70 mg) was dissolved in methanol (8 ml). H-Cube system was charged with Pd/C 10 % catridge. The
solution was filtered and pumped twice through H-Cube system with a flow rate of 1 ml/min. The collected solution was
evaporated. Yield 30 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.09 (brs, 2 H) 7.23 (s, 1 H) 2.78 (g, 2 H) 1.19 (t, 3 H)

Example 196: 3,4-Dihydroxy-4’-methoxybiphenyl-2,6-dicarbonitrile

[0338] To a mixture of 2-bromo-4,5-dihydroxyisophthalonitrile (200 mg) and 4-methoxyphenylboronic acid (127 mg)
in ethanol (1 ml) and water (1 ml) was added palladium(ll) acetate (7.5 mg) and DBU (120 mg). The stirred reaction was
microwave-irradiated for 10 min at 150 °C. The hot reaction mixture was filtered. After cooling, the filtrate was acidified
with 1 M HCI (1 ml). Recrystallization was carried out with ethanol (1 ml). The solid was filtrated and washed with water-
ethanol 2:1. Yield 72 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.23 (brs, 2 H) 7.37-7.45 (m, 2 H) 7.33 (s, 1 H) 7.02-7.12 (m, 2 H) 3.83 (s, 3 H)

Example 197: 3,4-Dihydroxy-3’-(morpholine-4-carbonyl)biphenyl-2,6-dicarbonitrile
2’,6’-Dicyano-3’-hydroxy-4’-methoxybiphenyl-3-carboxylic acid

[0339] To a mixture of 2-bromo-4-hydroxy-5-methoxyisophthalonitrile (500 mg) and 3-carboxyphenylboronic acid (426
mgq) in ethanol (3 ml) and acetonitrile (6 ml) was added bis(triphenylphosphine)palladium(ll) chloride (76 mg) and 2 M
sodium carbonate (3 ml). The reaction mixture was microwave-irradiated for 10 min at 150 °C. 1 M NaOH (30 ml) was
added and the mixture was stirred for 2 h. Ethanol and acetonitrile were evaporated.

[0340] The water phase was washed thrice with toluene and then made acidic by addition of 4 M HCI under cooling.
The product was filtered, washed with water and dried. Yield 570 mg

TH NMR (400 MHz, DMSO-dg) ppm 8.08 (d, 1 H) 8.01 (s, 1 H) 7.72-7.78 (m, 2 H) 7.64-7.72 (m, 1 H) 3.95 (s, 3 H)

3-Hydroxy-4-methoxy-3’-(morpholine-4-carbonyl)biphenyl-2,6-dicarbonitrile

[0341] 2’,6’-Dicyano-3’-hydroxy-4’-methoxybiphenyl-3-carboxylic acid (200 mg), morpholine (0.12 ml), 1-(3-dimethyl-
aminopropyl)-3-ethylcarbodiimide hydrochloride (130 mg), DIPEA (0.30 ml) and 1-hydroxybenzotriazole hydrate (104
mg) were dissolved in DMF (5 ml) and the reaction was stirred overnight at room temperature. The reaction mixture was
poured into ice (50 g) and 1 M HCI (5 ml) was added. The solid was filtered and washed with water. The crude mixture
was purified by flash column chromatography (DCM/methanol). Yield 70 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.49-7.66 (m, 5 H) 3.91 (s, 3 H) 3.50-3.77 (m, 8 H)

3,4-Dihydroxy-3’-(morpholine-4-carbonyl)biphenyl-2,6-dicarbonitrile

[0342] To adry mixture of 3-hydroxy-4-methoxy-3’-(morpholine-4-carbonyl)biphenyl-2,6-dicarbonitrile (70 mg) in DCM
(5 ml) under nitrogen atmosphere was added 1 M boron tribromide solution in DCM (0.96 ml) at -10 °C. The reaction
mixture was warmed slowly to room temperature with stirring for 3 h. The reaction mixture was poured into methanol (1
ml)/ice mixture. The solid was filtrated and washed with water. Yield 30 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.26 (br s, 2 H) 7.44-7.70 (m, 4 H) 7.37 (s, 1 H) 3.45-3.75 (m, 8 H)
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Example 198: N-Butyl-2’,6’-dicyano-3’,4’-dihydroxybiphenyl-4-carboxamide
2’,6’-Dicyano-3’-hydroxy-4’-methoxybiphenyl-4-carboxylic acid

[0343] To a mixture of 2-bromo-4-hydroxy-5-methoxyisophthalonitrile (500 mg) and 4-carboxyphenylboronic acid (329
mgq) in ethanol (3 ml) and acetonitrile (6 ml) was added bis(triphenylphosphine)palladium(ll) chloride (76 mg) and 2 M
sodium carbonate (3 ml). The reaction mixture was microwave-irradiated for 10 min at 150 °C. 1 M NaOH (30 ml) was
added and the mixture was stirred for 2 h. Ethanol and acetonitrile were evaporated.

[0344] The water phase was washed thrice with toluene and then made acidic by addition of 4 M HCI under cooling.
The product was filtered, washed with water and dried. Yield 560 mg

TH NMR (400 MHz, DMSO-dg) ppm 13.09 (br s, 1 H) 7.93-8.06 (m, 2 H) 7.41-7.54 (m, 2 H) 6.80 (s, 1 H) 3.69 (s, 3 H)

N-Butyl-2’,6’-dicyano-3’-hydroxy-4’-methoxybiphenyl-4-carboxamide

[0345] 2’,6’-Dicyano-3’-hydroxy-4’-methoxybiphenyl-4-carboxylic acid (200 mg), butylamine (0.13 ml), 1-(3-dimethyl-
aminopropyl)-3-ethylcarbodiimide hydrochloride (130 mg), DIPEA (0.30 ml) and 1-hydroxybenzotriazole hydrate (104
mg) were dissolved in DMF (5 ml) and the reaction was stirred for 72 h at room temperature. 1 M NaOH was added (20
ml). The reaction mixture was washed thrice with toluene and then made acidic by addition of 4 M HCI. EtOAc was
added and the organic phase was washed with 1 M HCI, 1 M sodium hydrogen carbonate, water and brine. The washed
organic phase was dried (Na,SO,), filtered and evaporated to dryness. Yield 100 mg

TH NMR (400 MHz, DMSO-dg) ppm 8.58 (m, 1 H) 7.88-8.03 (m, 2 H) 7.75 (s, 1 H) 7.51-7.65 (m, 2 H) 3.96 (s, 3 H)
3.25-3.28 (m, 2 H) 1.47-1.59 (m, 2 H) 1.35 (m, 2 H) 0.91 (t, 3 H)

N-Butyl-2’,6’-dicyano-3’,4’-dihydroxybiphenyl-4-carboxamide

[0346] To adry mixture of N-butyl-2’,6’-dicyano-3’-hydroxy-4’-methoxybiphenyl-4-carboxamide (90 mg) in DCM (5 ml)
under nitrogen atmosphere was added 1 M boron tribromide solution in DCM (1.23 ml) at -10 °C. The reaction mixture
was warmed slowly to room temperature with stirring for 3 h. The reaction mixture was poured into methanol (1 ml)/ice
mixture. The solid was filtrated and washed with water. Yield 58 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.29 (br s, 2 H) 8.47-8.71 (m, 1 H) 7.85-8.08 (m, 2 H) 7.49-7.70 (m, 2 H) 7.37 (s,
1 H) 3.26-3.32 (m, 2 H) 1.46-1.64 (m, 2 H) 1.27-1.44 (m, 2 H) 0.92 (t, 3 H)

Example 199: 2-(3,3-Dimethylbutyl)-4,5-dihydroxyisophthalonitrile

[0347] The preparation of (E)-2-(3,3-dimethylbut-1-enyl)-4,5-dihydroxyisophthalonitrile is described in Example 28.
(E)-2-(3,3-Dimethylbut-1-enyl)-4,5-dihydroxyisophthalonitrile (150 mg) was dissolved in methanol (12 ml). H-Cube sys-
tem was charged with Pd/C 10% catridge. The solution was filtered and pumped through H-Cube system with a flow
rate of 1 ml/min. The collected solution was evaporated. Recrystallization was carried out from ethanol-water solution.
Yield 30 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.17 (s, 1 H) 2.73 (dt, 2 H) 1.38 (dt, 2 H) 0.96 (s, 9 H)

Example 200: 4,5-Dihydroxy-2-(piperidin-1-yl)isophthalonitrile
tert-Butyl 2,4-dicyano-6-methoxy-3-(piperidin-1-yl)phenyl carbonate

[0348] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(353 mg) was converted to tert-butyl 2,4-dicyano-6-methoxy-3-(piperidin-1-yl)phenyl carbonate. The crude product was
triturated with hot 90% ethanol. Yield 145 mg

TH NMR (400 MHz, DMSO-dg-chloroform-d) ppm 7.43 (s, 1 H) 3.83 (s, 3 H) 3.23-3.42 (m, 4 H) 1.70-1.80 (m, 4 H)
1.60-1.70 (m, 2 H) 1.43 (s, 9 H)

4-Hydroxy-5-methoxy-2-(piperidin-1-yl)isophthalonitrile

[0349] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-6-methoxy-3-(piperidin-1-yl)phenyl car-
bonate (140 mg) was converted to 4-hydroxy-5-methoxy-2-(piperidin-1-yl)isophthalonitrile. To isolate the crude product
from the reaction mixture, water was added. The mixture was extracted thrice with EtOAc. The organic phase was dried
(NaySOy,), filtered end evaporated to dryness. Yield 54 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.62 (s, 1 H) 7.44 (s, 1 H) 3.83 (s, 3 H) 3.20-3.26 (m, 4 H) 1.60-1.68 (m, 4 H)
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1.52-1.59 (m, 2 H)
4,5-Dihydroxy-2-(piperidin-1-yl)isophthalonitrile

[0350] Using the procedure analogous to Example 188, 4-hydroxy-5-methoxy-2-(piperidin-1-yllisophthalonitrile was
converted to 4,5-dihydroxy-2-(piperidin-1-yl)isophthalonitrile. The crude product was dissolved in 2 M NaOH and washed
with EtOAc. Concentrated HCI was added and the aqueous phase evaporated to dryness. The residue was triturated
with toluene/EtOAc/AcOH (8/3/3) and CDCl;. Yield 10 mg

TH NMR (400 MHz, methanol-d,) ppm 7.05 (s, 1 H) 3.25-3.30 (m, 4 H) 1.70-1.80 (m, 4 H) 1.60-1.65 (m, 2 H)

Example 201: 2-(Hexylamino)-4,5-dihydroxyisophthalonitrile
tert-Butyl 2,4-dicyano-3-(hexylamino)-6-methoxyphenyl carbonate

[0351] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(706 mg) was converted to tert-butyl 2,4-dicyano-3-(hexylamino)-6-methoxyphenyl carbonate. The crude product was
triturated with hot 90% ethanol. Yield 324 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.51 (s, 1 H) 5.92 (t, J=6.27 Hz, 1 H) 3.74 (s, 3H) 3.49 (q, J=6.78 Hz, 2 H) 1.50-1.60
(m, 2H)1.39 (s, 9 H) 1.19-1.35 (m, 6 H) 0.85 (t, J=6.78 Hz, 3 H)

2-(Hexylamino)-4-hydroxy-5-methoxyisophthalonitrile

[0352] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-3-(hexylamino)-6-methoxyphenyl car-
bonate (320 mg) was converted to 2-(hexylamino)-4-hydroxy-5-methoxyisophthalonitrile. Yield 251 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.49 (brs, 1 H) 7.33 (s, 1 H) 5.81 (t, J=5.90 Hz, 1 H) 3.77 (s, 3 H) 3.48 (q, J=6.69
Hz, 2 H) 1.49-1.59 (m, 2 H) 1.26 (br s, 6 H) 0.85 (t, J/=6.53 Hz, 3 H)

2-(Hexylamino)-4,5-dihydroxyisophthalonitrile

[0353] Using the procedure analogous to Example 188, 2-(hexylamino)-4-hydroxy-5-methoxyisophthalonitrile (251
mg) was converted to 2-(hexylamino)-4,5-dihydroxyisophthalonitrile. The crude product was triturated with hep-
tane/EtOAc (5/2) solvent mixture. Yield 36 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.24 (br s, 1H) 9.81 (br s, 1 H) .97 (s, 1 H) 5.61 (t, J=6.32 Hz, 1 H) 3.39-3.48 (m,
2 H) 1.42-1.59 (m, 2 H) 1.20-1.40 (m, 6 H) 0.78-0.90 (m, 3 H)

Example 202: 2-(Cyclohexylamino)-4,5-dihydroxyisophthalonitrile
tert-Butyl 2,4-dicyano-3-(cyclohexylamino)-6-methoxyphenyl carbonate

[0354] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(706 mg) was converted to tert-butyl 2,4-dicyano-3-(cyclohexylamino)-6-methoxyphenyl carbonate. The crude product
was chromatographed over silica gel (toluene). Yield 257 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.56 (s, 1 H) 5.12 (d, J=9.29 Hz, 1 H) 3.75 (s, 3 H) 3.65-3.74 (m, 1 H) 1.91 (d,
J=10.54 Hz, 2 H) 1.66-1.74 (m, 2 H) 1.56 (d, J=12.30 Hz, 1 H) 1.39 (s, 9 H) 1.13-1.37 (m, 5 H)

2-(Cyclohexylamino)-4-hydroxy-5-methoxyisophthalonitrile

[0355] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-3-(cyclohexylamino)-6-methoxyphenyl
carbonate (257 mg) was converted to 2-(cyclohexylamino)-4-hydroxy-5-methoxyisophthalonitrile. To isolate the crude
product from the reaction mixture, the mixture was evaporated to dryness. Water was added. The mixture was extracted
thrice with EtOAc. The organic phases were dried (Na,SO,), filtered end evaporated to dryness. The crude product was
chromatographed over silica gel (toluene/EtOACc). Yield 94 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.58 (br s, 1 H) 7.37 (s, 1 H) 4.99 (d, J=8.78 Hz, 1 H) 3.78 (s, 3 H) 3.66-3.75 (m,
1 H) 1.86-1.96 (m, 2 H) 1:65-1.74 (m, 2 H) 1.56 (d, J/=10.29 Hz, 1 H) 1.11-1.41 (m, 5 H)

2-(Cyclohexylamino)-4,5-dihydroxyisophthalonitrile

[0356] Using the procedure analogous to Example 188, 2-(cyclohexylamino)-4-hydroxy-5-methoxyisophthalonitrile

54



10

15

20

25

30

35

40

45

50

55

EP 2 855 426 B1

(85 mg) was converted to 2-(cyclohexylamino)-4,5-dihydroxyisophthalonitrile. The crude product was triturated with
heptane/EtOAc (3/1) solvent mixture Yield 19 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.27 (br's, 1 H) 9.95 (brs, 1 H) 7.03 (s, 1 H) 4.78 (d, J=9.03 Hz, 1 H) 3.65 (br s,
1H)1.90 (m, 2 H) 1.65-1.73 (m, 2 H) 1.56 (d, J=11.80 Hz, 1 H) 1.19-1.35 (m, 5 H)

Example 203: 4,5-Dihydroxy-2-(2-methoxyethylamino)isophthalonitrile
tert-Butyl 2,4-dicyano-6-methoxy-3-(2-methoxyethylamino)phenyl carbonate

[0357] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(706 mg) was converted to tert-butyl 2,4-dicyano-6-methoxy-3-(2-methoxyethylamino)phenyl carbonate. The crude prod-
uct was dissolved in toluene/EtOAc (9/1) solvent mixture. Insoluble material was filtered off. The mixture was evaporated
to dryness. Yield 410 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.54 (s, 1 H) 5.62 (t, J=6.27 Hz, 1 H) 3.75 (s, 3 H) 3.65 (q, J=5.60 Hz, 2 H) 3.51 (t,
J=5.63 Hz,2H) 3.25(s, 3H) 1.39 (s, 9 H)

4-Hydroxy-5-methoxy-2-(2-methoxyethylamino)isophthalonitrile

[0358] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-6-methoxy-3-(2-methoxyethylami-
no)phenyl carbonate (400 mg) was converted to 4-hydroxy-5-methoxy-2-(2-methoxyethylamino)isophthalonitrile. The
crude product was triturated with heptane. Yield 45 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.61 (brs, 1 H) 7.36 (s, 1 H) 5.56 (t, J=6.06 Hz, 1 H) 3.78 (s, 3 H) 3.65 (q, J=6.06
Hz, 2 H) 3.50 (t, J=5.48 Hz, 2 H) 3.26 (s, 3 H)

4,5-Dihydroxy-2-(2-methoxyethylamino)isophthalonitrile

[0359] Using the procedure analogous to Example 188, 4-hydroxy-5-methoxy-2-(2-methoxyethylamino)isophthaloni-
trile (40 mg) was converted to 4,5-dihydroxy-2-(2-methoxyethylamino)isophthalonitrile. The crude product was triturated
with toluene/EtOAc (4/1) solvent mixture. Yield 18 mg

TH NMR (400 MHz, methanol-d,) ppm 6.99 (s, 1 H) 3.71 (t, J=1.00 Hz, 2 H) 3.59 (t, J=1.00 Hz, 2 H) 3.39 (s, 3 H)

Example 204: 2-(4-Benzylpiperidin-1-yl)-4,5-dihydroxyisophthalonitrile
3-(4-Benzylpiperidin-1-yl)-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate

[0360] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(706 mg) was converted to 3-(4-benzylpiperidin-1-yl)-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate. The crude prod-
uct was chromatographed over silica gel using toluene/EtOAc solvent mixture. Yield 562 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.64 (s, 1 H) 7.11-7.34 (m, 5 H) 3.80 (s, 3 H) 3.39 (m, 2 H) 3.16 (t, J=11.12 Hz, 2
H) 2.57 (d, J=7.07 Hz, 2 H) 1.59-1.77 (m, 3 H) 1.29-1.46 (m, 2 H) 1.38 (s, 9 H)

2-(4-Benzylpiperidin-1-yl)-4-hydroxy-5-methoxyisophthalonitrile

[0361] Using the procedure analogous to Example 188, 3-(4-benzylpiperidin-1-yl)-2,4-dicyano-6-methoxyphenyl tert-
butyl carbonate (550 mg) was converted to 2-(4-benzylpiperidin-1-yl)-4-hydroxy-5-methoxyisophthalonitrile. To isolate
the crude product from the reaction mixture, the mixture was evaporated to dryness. The remainder was cooled in an
ice bath and water was added. The product was filtered and washed with ice cold water. Yield 267 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.64 (br s, 1 H) 7.44 (s, 1 H) 7.26-7.32 (m, 2 H) 7.18-7.23 (m, 3 H) 3.83 (s, 3 H)
3.33-3.39 (m, 2 H) 3.09-3.19 (m, 2 H) 2.57 (d, J=6.78 Hz, 2 H) 1.66 (m, 3 H) 1.34 (m, 2 H)

2-(4-Benzylpiperidin-1-yl)-4,5-dihydroxyisophthalonitrile

[0362] Using the procedure analogous to Example 188, 2-(4-benzylpiperidin-1-yl)-4-hydroxy-5-methoxyisophthaloni-
trile (269 mg) was converted to 2-(4-benzylpiperidin-1-yl)-4,5-dihydroxyisophthalonitrile. The crude product was crys-
tallized from heptane/EtOAc (10/1). Yield 80 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.31 (br s, 1 H) 10.60 (br s, 1 H) 7.25-7.33 (m, 2 H) 7.16-7.25 (m, 3 H) 7.08 (s, 1
H) 3.30 (d, J=1.00Hz, 2 H) 3.12 (t, J/=1.00 Hz, 2 H) 2.56 (d, J=6.57 Hz, 2 H) 1.64 (d, J=10.11 Hz, 3H) 1.26-1.39 (m, 2 H)
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Example 205: 4,5-Dihydroxy-2-(pentan-3-ylamino)isophthalonitrile
tert-Butyl 2,4-dicyano-6-methoxy-3-(pentan-3-ylamino)phenyl carbonate

[0363] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(706 mg) was converted to tert-butyl 2,4-dicyano-6-methoxy-3-(pentan-3-ylamino)phenyl carbonate. The crude product
was chromatographed over silica gel using heptane/EtOAc solvent mixture. Yield 702 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.57 (s, 1 H) 5.06 (d, J=9.60 Hz, 1 H) 3.77-3.84 (m, 1 H) 3.75 (s, 3H) 1.51-1.64 (m,
4 H)1.39 (s, 9 H) 0.89 (t, J=7.58 Hz, 6 H)

4-Hydroxy-5-methoxy-2-(pentan-3-ylamino)isophthalonitrile

[0364] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-6-methoxy-3-(pentan-3-ylamino)phenyl
carbonate (780 mg) was converted to 4-hydroxy-5-methoxy-2-(pentan-3-ylamino)isophthalonitrile. To isolate the product,
the mixture was evaporated to dryness. The remainder was cooled in an ice bath and water was added. The product
was filtered and washed with ice cold water Yield 551 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.61 (br s, 1 H) 7.37 (s, 1 H) 4.93 (d, J=9.60 Hz, 1 H) 3.81-3.87 (m, 1 H) 3.79 (s,
3 H) 1.50-1.63 (m, 4 H) 0.85-0.92 (m, 6 H)

4,5-Dihydroxy-2-(pentan-3-ylamino)isophthalonitrile

[0365] Using the procedure analogous to Example 188, 4-hydroxy-5-methoxy-2-(pentan-3-ylamino)isophthalonitrile
(540 mg) was converted to 4,5-dihydroxy-2-(pentan-3-ylamino)isophthalonitrile. The crude product was crystallized from
heptane/EtOAc (7/3) and chromatographed over silica gel using heptane/EtOAc solvent mixture. Yield 64 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.29 (br s, 1 H) 10.28 (br's, 1 H) 7.02 (s, 1 H) 4.73 (d, J=10.04 Hz, 1 H) 3.75 (dt,
J=10.16, 5.96 Hz, 1 H) 1.46-1.59 (m, 4 H) 0.88 (t, J=7.40 Hz, 6 H)

Example 206: (E)-2-(4-Ethylbenzylideneamino)-4,5-dihydroxyisophthalonitrile

[0366] The preparation of 2-amino-4,5-dihydroxyisophthalonitrile is described in Example 188. 2-Amino-4,5-dihydrox-
yisophthalonitrile (100 mg), 4-ethylbenzaldehyde (306 mg) and ethanol (4 ml) were microwave-irradiated for 15 min at
125 °C. The mixture was evaporated to dryness and the residue was triturated with heptane. The product was filtered
and washed with heptane. Yield 14 mg

TH NMR (400 MHz, chloroform-d) ppm 8.52 (s, 1 H) 7.88 (d, J=7.78 Hz, 2 H) 7.33 (d, J=8.03 Hz, 2 H) 7.19 (s, 1 H) 2.73
(9, J=7.61 Hz, 2 H) 1.27 (t, J=7.53 Hz, 3 H)

Example 207: (E)-4,5-Dihydroxy-2-(4-methoxybenzylideneamino)isophthalonitrile

[0367] The preparation of 2-amino-4,5-dihydroxyisophthalonitrile is described in Example 188. 2-Amino-4,5-dihydrox-
yisophthalonitrile (100 mg), 4-methoxybenzaldehyde (306 mg) and ethanol (4 ml) were microwave-irradiated for 30 min
at 130 °C. The mixture was evaporated to dryness and the remainder was washed with heptane. The product was
crystallized from heptane/EtOAc (3/1). Yield 46 mg

TH NMR (400 MHz, DMSO-dg) ppm 10.94 (brs, 2 H) 8.58 (s, 1 H) 7.92 (d, J=8.78 Hz, 2 H) 7.24 (s, 1 H) 7.13 (d, J=8.53
Hz, 2 H) 3.84 (s, 3 H)

Example 208: (E)-2-(4-Fluorobenzylideneamino)-4,5-dihydroxyisophthalonitrile

[0368] The preparation of 2-amino-4,5-dihydroxyisophthalonitrile is described in Example 188. 2-Amino-4,5-dihydrox-
yisophthalonitrile (100 mg), 4-fluorobenzaldehyde (283 mg) and ethanol (4 ml) were microwave-irradiated for 30 min at
130 °C. The mixture was evaporated to dryness and the remainder was triturated with heptane/EtOAc (3/1). The product
was crystallized from heptane/EtOAc (3/1). Yield 56 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.03 (br's, 2 H) 8.71 (s, 1 H) 8.05 (dd, J=8.66, 5.65 Hz, 2 H) 7.48 (t, J=9.03 Hz, 2
H) 7.28 (s, 1 H)
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Example 209: 4,5-Dihydroxy-2-tosylisophthalonitrile
4,5-Diisopropoxy-2-(p-tolylthio)isophthalonitrile

[0369] 4,5-Diisopropoxy-2-(p-tolylthio)isophthalonitrile was prepared from 2-bromo-4,5-diisopropoxyisophthalonitrile
(0.25 g) and 4-methylbenzenethiol (0.11 g) instead of 4-(trifluoromethyl)thiophenol as described in Example 142, except
that the reaction mixture was heated at 60 °C for additional 2 h. After addition of water, 4,5-diisopropoxy-2-(p-tolylth-
io)isophthalonitrile was collected by filtration, washed with water, and dried in vacuum. Yield 0.28 g

TH NMR (400 MHz, DMSO-dg) ppm 7.99 (s, 1 H) 7.08-7.24 (m, 4 H) 4.82-4.93 (m, 1 H) 4.72-4.85 (m, 1 H) 2.27 (s, 3 H)
1.33(d, 6 H) 1.29 (d, 6 H)

4,5-Diisopropoxy-2-tosylisophthalonitrile

[0370] To a mixture of 4,5-diisopropoxy-2-(p-tolylthio)isophthalonitrile (0.27 g) in DCM (4 ml) was added mCPBA (0.66
g) at room temperature. After 8 h, the solvent was evaporated. 1 M NaOH solution was added and solid material was
collected, washed with 1 M NaOH, and dried in vacuum. Yield 0.29 g

TH NMR (400 MHz, DMSO-dg) ppm 7.99 (s, 1 H) 7.45 (m, 2 H) 7.06 (m, 2 H) 4.85-4.93 (m, 1 H) 4.77-4.86 (m, 1 H)
2.47-2.53 (s, 3 H, overlap with the signal of the solvent) 1.33 (d, 6 H) 1.29 (d, 6 H)

MS-ES miz 399 (M+1)

4,5-Dihydroxy-2-tosylisophthalonitrile

[0371] The title compound was prepared from 4,5-diisopropoxy-2-tosylisophthalonitrile (0.29 g) instead of 4,5-diiso-
propoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. Yield 0.08 g
TH NMR (400 MHz, DMSO-dg) ppm 7.90 (m, 2 H) 7.53 (m, 2 H) 7.33 (s, 1 H) 2.41 (s 3 H)

Example 210: 4-(2,6-Dicyano-3,4-dihydroxyphenoxy)benzoic acid
4-(2,6-Dicyano-3,4-diisopropoxyphenoxy)benzoic acid

[0372] 4-(2,6-Dicyano-3,4-diisopropoxyphenoxy)benzoic acid was prepared from 2-bromo-4,5-diisopropoxyisoph-
thalonitrile (0.25 g) and 4-hydroxybenzoic acid (0.11 g) instead of 4-(trifluoromethyl)thiophenol as described in Example
142, except that 3 equivalents of cesium carbonate was used and the reaction mixture was heated at 80 °C for 35 h.
After addition of water and 37% HCI until pH was acidic, 4-(2,6-dicyano-3,4-diisopropoxyphenoxy)benzoic acid was
collected by filtration, washed with water, and dried in vacuum. Yield 0.24 g

TH NMR (400 MHz, DMSO-dg) ppm 12.5-13.3 (br s, 1 H) 8.03 (s, 1 H) 7.93-8.02 (m, 2 H) 7.07-7.16 (m, 2 H) 4.86-4.94
(m,1H)4.77-4.85 (m, 1 H) 1.34 (d,6 H) 1.31 (d, 6 H)

4-(2,6-Dicyano-3,4-dihydroxyphenoxy)benzoic acid

[0373] The title compound was prepared from 4-(2,6-dicyano-3,4-diisopropoxyphenoxy)benzoic acid (0.24 g) instead
of 4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. 4-(2,6-Dicyano-3,4-
dihydroxyphenoxy)benzoic acid was purified by chromatography. Yield 0.050 g

TH NMR (400 MHz, CD;0D) ppm 8.04-8.10 (m, 2 H) 7.26 (s, 1 H) 6.98-7.04 (m, 2 H)

Example 211: 2-(Benzo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitrile
2-(Benzo[d]thiazol-2-ylthio)-4,5-diisopropoxyisophthalonitrile

[0374] 2-(Benzo[d]thiazol-2-ylthio)-4,5-diisopropoxyisophthalonitrile was prepared from 2-bromo-4,5-diisopropox-
yisophthalonitrile (0.25 g) and 2-mercaptobenzothiazole (0.13 g) instead of 4-(trifluoromethyl)thiophenol as described
in Example 142, except that the reaction mixture was heated at 80 °C for 33 h. After addition of water and 37% HCI until
pH was acidic, 2-(benzo[d]thiazol-2-ylthio)-4,5-diisopropoxyisophthalonitrile was collected by filtration, washed with wa-
ter, and dried in vacuum. Yield 0.27 g

TH NMR (400 MHz, DMSO-dg) ppm 8.19 (s, 1 H) 7.96-8.08 (m, 1 H) 7.82-7.91 (m, 1 H) 7.50 (m; 1 H) 7.41 (m, 1 H)
4.92-5.01 (m, 1 H) 4.83-4.89 (m, 1 H) 1.35(d, 6 H) 1.33 (d, 6 H)
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2-(Benzo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitrile

[0375] The title compound was prepared from 2-(benzo[d]thiazol-2-ylthio)-4,5-diisopropoxyisophthalonitrile (0.26 g)
instead of 4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. 2-(Ben-
zo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitrile was purified by chromatography. Yield 0.035 g

TH NMR (400 MHz, CD40D) ppm 7.85 (m, 2 H) 7.49 (m, 1 H) 7.42 (s, 1 H) 7.39 (m, 1 H)

Example 212: 2-(4-Fluorophenylthio)-4,5-dihydroxyisophthalonitrile
2-(4-Fluorophenylthio)-4,5-diisopropoxyisophthalonitrile

[0376] 2-(4-Fluorophenylthio)-4,5-diisopropoxyisophthalonitrile was prepared from 2-bromo-4,5-diisopropoxyisoph-
thalonitrile (0.30 g) and 4-fluorobenzenethiol (0.10 ml) instead of 4-(trifluoromethyl)thiophenol as described in Example
142. After addition of water, 2-(4-fluorophenylthio)-4,5-diisopropoxyisophthalonitrile was collected by filtration, washed
with water, and dried in vacuum. Yield 0.33 g

H NMR (400 MHz, DMSO-dg) ppm 8.00 (s, 1 H) 7.29-7.39 (m, 2 H) 7.16-7.29 (m, 2 H) 4.84-4.89 (m, 1 H) 4.71-4.84
(m, 1H)1.32(d, 6 H) 1.29 (d, 6 H)

2-(4-Fluorophenylthio)-4,5-dihydroxyisophthalonitrile

[0377] Thetitle compound was prepared from 2-(4-fluorophenylthio)-4,5-diisopropoxyisophthalonitrile (0.33 g) instead
of 4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. 2-(4-Fluorophenylth-
i0)-4,5-dihydroxyisophthalonitrile was purified by chromatography. Yield 0.11 g

TH NMR (400 MHz, DMSO-dg) ppm 11.0-12.2 (br s 2 H) 7.35 (s, 1 H) 7.26-7.32 (m, 2 H) 7.18-7.25 (m, 2 H)

Example 213: 2-(Biphenyl-4-yImethyl)-4,5-dihydroxyisophthalonitrile

[0378] 2-(Biphenyl-4-ylmethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (655 mg), Pd(dppf)Cl, complex with CH,CI,
(1:1) (0.09 equiv.) and sodium hydrogen carbonate (4 equiv.) were successively added to a mixture of 2-bromo-4,5-
diisopropoxyisophthalonitrile (650 mg) in acetonitrile, ethanol and water. The reaction mixture was microwave-irradiated
for 3-4 h at 130 °C. After cooling, EtOAc was added and the mixture was filtered through celite. The organic phase was
washed with 1 M NaOH solution, water and brine, dried (Na;SO,), filtered and evaporated to dryness. The residue was
purified by reversed phase column chromatography to yield 2-(biphenyl-4-ylmethyl)-4,5-diisopropoxyisoplithalonitrile.
To a mixture of 2-(biphenyl-4-yImethyl)-4,5-diisopropoxyisophthalonitrile in DCM under nitrogen atmosphere was added
1 M boron tribromide solution in DCM (2.5 equiv.) at 0 °C. The reaction mixture was stirred at 0 °C for 1-2 h and poured
into methanol. After evaporation of the solvent, 4 M HCI solution was added and the mixture was stirred for 30 min at 0
°C to give solid product which was filtered, washed with water and dried in vacuum. Yield 217 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.51 (brs, 1 H) 11.02 (br s, 1 H) 7.59-7.66 (m, 4 H) 7.42-7.48 (m, 2 H) 7.32-7.38
(m, 1H)7.31 (s, 1H) 7.24-7.29 (m, 2H) 4.20 (s, 2 H)

Example 214: 2-(4-Chloro-2-methylbenzyl)-4,5-dihydroxyisophthalonitrile

[0379] The title compound was prepared from 2-bromo-4,5-diisopropoxyisophthalonitrile (650 mg) and 2-(4-chloro-2-
methylbenzyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (1072 mg) instead of 2-(biphenyl-4-ylmethyl)-4,4,5,5-tetrame-
thyl-1,3,2-dioxaborolane as described in Example 213. Yield 187 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.16 (brs, 2 H) 7.32 (s, 2 H) 7.13 (dd, 1 H) 6.50 (d, 1 H) 4.07 (s, 2 H) 2.38 (s, 3 H)
Example 215: 2-(2-Ethylbenzyl)-4,5-dihydroxyisophthalonitrile

[0380] The title compound was prepared from 2-bromo-4,5-diisopropoxyisophthalonitrile (750 mg) and 2-(2-ethylben-
zyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (1028 mg) instead of 2-(biphenyl-4-ylmethyl)-4,4,5,5-tetramethyl-1,3,2-di-
oxaborolane as described in Example 213. Yield 111 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.26 (brs, 2 H) 7.32 (s, 1 H) 7.23 (dd, 1 H) 7.17 (td, 1 H) 7.06 (td, 1 H) 6.43 (dd,
1H)4.16 (s,2H)2.75(q, 2 H) 1.22 (t, 3 H)

Example 216: 2-(2,3-Dihydro-1H-inden-5-yloxy)-4,5-dihydroxyisophthalonitrile

[0381] The title compound was prepared from 2-bromo-4,5-diisopropoxyisophthalonitrile (400 mg) and 5-indanol (183
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mg) instead of 4-(trifluoromethyl)thiophenol as described in Example 142 followed by demethylation as described in
Example 142. Reaction conditions for the reaction of 2-bromo-4,5-diisopropoxyisophthalonitrile with 5-indanol; 3 d at
room temperature. 2-(2,3-Dihydro-1H-inden-5-yloxy)-4,5-dihydroxyisophthalonitrile was purified by reversed phase col-
umn chromatography. Yield 150 mg

TH NMR (400 MHz, DMSO-dg) ppm 10.97 (brs, 2 H) 7.27 (s, 1 H) 7.17 (d, 1 H) 6.77 (d, 1 H) 6.67 (dd, 1 H) 2.82 (g, 4
H) 1.97-2.07 (m, 2 H)

Example 217: Enantiomer A and enantiomer B of 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthalonitrile

[0382] The preparation of 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthalonitrile is described in Example 156. Sulphoxide
enantiomers of 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthalonitrile were separated using preparative chiralpak IC column
with isocratic elution 25% ethanol (0.2% TFA) in n-hexane (0.1% TFA) with a flow rate of 20 ml/min. Retention time of
enantiomer A: 9.99 min. Retention time of enantiomer B: 21.03 min.

Example 218: 2-((Cyclohexylmethyl)amino)-4,5-dihydroxyisophthalonitrile
tert-Butyl 2,4-dicyano-3-((cyclohexylmethyl)amino)-6-methoxyphenyl carbonate

[0383] Using the procedure analogous to Example 188, 3-bromo-2,4-dicyano-6-methoxyphenyl tert-butyl carbonate
(706 mg) was converted to tert-butyl 2,4-dicyano-3-((cyclohexylmethyl)amino)-6-methoxyphenyl carbonate. The product
was friturated with hot 90% ethanol. Yield 355 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.51 (s, 1 H) 5.94 (t, J=6.27 Hz, 1 H) 3.74 (s, 3 H) 3.35 (t, J=6.65 Hz, 2 H) 1.64-1.77
(m, 4 H) 1.51-1.64 (m, 2 H) 1.39 (s, 9H) 1.12-1.21 (m, 3 H) 0.86-0.97 (m, 2 H)

2-((Cyclohexylmethyl)amino)-4-hydroxy-5-methoxyisophthalonitrile

[0384] Using the procedure analogous to Example 188, tert-butyl 2,4-dicyano-3-((cyclohexylmethyl)amino)-6-meth-
oxyphenyl carbonate (355 mg) was converted to 2-((cyclohexylmethyl)amino)-4-hydroxy-5-methoxyisophthalonitrile.
Yield 156 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.50 (br's, 1 H) 7.32 (s, 1 H) 5.84 (t, J=6.02 Hz, 1 H) 3.77 (s, 3 H) 3.36 (t, J=6.53
Hz, 2 H) 1.70 (t, J=12.92 Hz, 4 H) 1.51-1.64 (m, 2 H) 1.09-1.25 (m, 3 H) 0.82-0.97 (m, 2 H)

2-((Cyclohexylmethyl)amino)-4,5-dihydroxyisophthalonitrile

[0385] Usingthe procedure analogous to Example 188, 2-((cyclohexylmethyl)amino)-4-hydroxy-5-methoxyisophthalo-
nitrile (156 mg) was converted to 2-((cyclohexylmethyl)amino)-4,5-dihydroxyisophthalonitrile. The crude product was
triturated with toluene/EtOAc (3:2). Yield 65 mg

TH NMR (400 MHz, DMSO-dg) ppm 11.19 (br s, 1 H) 9.81 (br s, 1 H) 6.98 (s, 1 H) 5.60 (t, J=6.06 Hz, 1 H) 3.25-3.35 (2
H, overlap with the signal of the solvent) 1.70 (t, /=13.39 Hz, 4 H) 1.46-1.64 (m, 2 H) 1.05-1.25 (m, 3 H) 0.82-0.98 (m, 2 H)
MS-ES m/z 272 (M+1)

Example 219: 4,5-Dihydroxy-2-(4-phenoxyphenylthio)isophthalonitrile
2-(4-Hydroxyphenylthio)-4,5-diisopropoxyisophthalonitrile

[0386] 2-(4-Hydroxyphenylthio)-4,5-diisopropoxyisophthalonitrile was prepared from 2-bromo-4,5-diisopropoxyisoph-
thalonitrile (0.25 g) and 4-hydroxythiophenol (0.10 g) instead of 4-(trifluoromethyl)thiophenol as described in Example
142. After addition of water, 2-(4-hydroxyphenylthio)-4,5-diisopropoxyisophthalonitrile was collected by filtration, washed
with water, and dried in vacuum. Yield 0.27 g

TH NMR (400 MHz, DMSO-dg) ppm 9.81 (brs, 1H) 7.93 (s, 1 H) 7.25 (m, 2 H) 6.76 (m, 2 H) 4.80-4.87 (m, 1 H) 4.73-4.81
(m, 1H)1.30(d, 6 H)1.28 (d, 6 H)

4,5-Dihydroxy-2-(4-phenoxyphenylthio)isophthalonitrile
[0387] To a mixture of 2-(4-hydroxyphenylthio)-4,5-diisopropoxyisophthalonitrile (0.1 g), copper(ll) acetate (0.05 g),
triethylamine (0.19 ml) in DCM (2.5 ml) containing 4 A molecular sievers (0.1 g) was added phenylboronic acid (0.21 g)

in portions. After stirring for 14 d at room temperature, the product was extracted to EtOAc and washed with 1 M HCI,
1M NaOH, brine, and water. The organic phase was collected, dried (Na,SO,), and filtrated. The solventwas evaporated
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to yield 4,5-diisopropoxy-2-(4-phenoxyphenylthio)isophthalonitrile (0.090 g). The title compound was prepared from 4,5-
diisopropoxy-2-(4-phenoxyphenylthio)isophthalonitrile instead of 4,5-diisopropoxy-2-(4-(trifluoromethyl)phenylthio)iso-
phthalonitrile as described in Example 142. 4,5-Dihydroxy-2-(4-phenoxyphenylthio)isophthalonitrile was purified by chro-
matography. Yield 0.11 g

TH NMR (400 MHz, DMSO-dg) ppm 7.36-7.43 (m, 2 H) 7.32 (s, 1H) 7.25-7.31(m, 2H) 7.12-7.20 (m, 1 H) 6.95-7.05 (m, 4 H)

Example 220: 4,5-Dihydroxy-2-(pyridin-3-yl)isophthalonitrile
4,5-Diisopropoxyisophthalonitrile

[0388] A flask was charged with 4,5-dihydroxyisophthalonitrile (1.29 g), potassium carbonate (3.34 g), 2-iodopropane
(2.41 ml) and DMF (20 ml). The mixture was stirred at 85 °C for 6.5 h. The mixture was stirred overnight at room
temperature. Another portion of 2-iodopropane (0.80 ml) was added and the mixture was stirred at 85 °C for 6 h. The
mixture was allowed to cool to room temperature. Water and EtOAc were added. The aqueous phase was extracted
with EtOAc. The combined organic phases were washed with 1 M NaOH, dried (Na,SO,) and solvents were evaporated.
The crude product was recrystallized from absolute ethanol. Yield 1.03 g

TH NMR (400 MHz, DMSO-dg) ppm 7.91-7.93 (m, 1 H) 7.87-7.91 (m, 1 H) 4.72-4.86 (m, 2 H) 1.26-1.33 (m, 12 H)

4,5-Diisopropoxy-2-(pyridin-3-yl)isophthalonitrile

[0389] A pressure tube was charged with 4,5-diisopropoxyisophthalonitrile (0.244 g), potassium carbonate (0.207 g),
triphenylphosphine (0.052 g), palladium(ll) acetate (0.011 g), 2-ethylhexanoic acid (0.016 ml), xylenes (3 ml) and 3-
bromopyridine (0.12 ml). Air atmosphere was removed and the sealed reaction vessel was heated to 130 °C and stirred
for 22 h. The reaction mixture was allowed to cool to room temperature and then diluted with EtOAc. The mixture was
filtered through a pad of celite and solvents were removed in reduced pressure. The crude product was purified with
column chromatography (SiO,, 20-50% EtOAc/heptane). Yield 0.14 g

TH NMR (400 MHz, chloroform-d) ppm 8.70-8.80 (m, 2 H) 7.83 (m, 1 H) 7.47 (m, 1 H) 7.37 (d, 1 H) 4.95 (m, 1 H) 4.65
(m,1H)1.45(d, 6 H)1.42(d, 6 H)

4,5-Dihydroxy-2-(pyridin-3-yl)isophthalonitrile

[0390] Thetitle compound was prepared from 4,5-diisopropoxy-2-(pyridin-3-yl)isophthalonitrile (0.14 g) instead of 4,5-
diisopropoxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile as described in Example 142. 4,5-Dihydroxy-2-(pyridin-3-
yl)isophthalonitrile was purified by chromatography. Yield 0.039 g

TH NMR (400 MHz, DMSO-dg) ppm 11.0-12.0 (br s, 2 H) 8.70 (m, 2 H) 7.97 (m, 1 H) 7.58 (m, 1 H) 7.39 (s, 1 H)

Example 221: 4,5-Dihydroxy-2-(4-(2,2,2-trifluoroethyl)benzyl)isophthalonitrile
Methyl 4-(2,2,2-trifluoroethyl)benzoate

[0391] 1,1,1-Triflucro-2-iodoethane (5.5 ml), xantphos (1.6 g), Pd,(dba); (1.3 g) and cesium carbonate (36.2 g) were
added to a solution of 4-(methoxycarbonyl)phenylboronic acid (5 g) in 1,4-dioxane (75 ml) and water (9 ml) under argon
atmosphere. The reaction mixture was heated at 80 °C for 24 h. The reaction was quenched with water and the mixture
extracted with EtOAc. The organic layer was washed with brine, dried (Na,SO,) and concentrated under reduced
pressure. The crude product was purified by flash chromatography. Yield 4.56 g

TH NMR (400 MHz, chloroform-d) ppm 8.03 (d, J=8.4 Hz, 2 H) 7.38 (d, J=8.4 Hz, 2 H) 3.92 (s, 3H) 3.42 (q, J=10.8 Hz, 2 H)

(4-(2,2,2-Trifluoroethyl)phenyl)methanol

[0392] Methyl 4-(2,2,2-triflucroethyl)benzoate (11.0 g) dissolved in THF (40 ml) was added to a suspension of lithium
aluminum hydride (2.3 g) in THF (100 ml) at 0 °C. The reaction mixture was stirred for 1 h at room temperature and then
the reaction was quenched with saturated aqueous sodium sulfate solution. The reaction mass was filtered through
celite. The filtrate was evaporated to remove THF, extracted with EtOAc and washed with water. The organic layer was
dried (Na,SO,) and concentrated under vacuum. Yield 9.6 g

TH NMR (400 MHz, chloroform-d) ppm 7.37 (d, J=8.0 Hz, 2 H) 7.30 (d, J=8.0 Hz, 2 H) 4.71 (d, J=5.6 Hz, 2 H) 3.37 (q,
J=10.8 Hz, 2 H) 1.67 (t, J=5.6 Hz, 1 H)
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1-(Chloromethyl)-4-(2,2,2-trifluoroethyl)benzene

[0393] Phosphorus pentachloride (8.2 g) was added in portions to a solution of (4-(2,2,2-triflucroethyl)phenyl)methanol
(5 @) in chloroform (100 ml) at 0 °C. After stirring for 1 h at 0 °C, the reaction mixture was poured into cold water and
extracted with DCM. The organic layer was dried (Na,SO,) and concentrated under vacuum. Yield 5.2 g

TH NMR (400 MHz, chloroform-d) ppm 7.39(d, J=8.0 Hz, 2 H) 7.30 (d, J=8.0 Hz, 2 H) 4.59 (s, 2 H) 3.37 (q, J=10.4 Hz, 2 H)

4,4,5,5-Tetramethyl-2-(4-(2,2,2-trifluoroethyl)benzyl)-1,3,2-dioxaborolane

[0394] A flask containing magnesium (9.0 g) was heated at 250 °C for 30 min under vacuum. After cooling to room
temperature, THF (300 ml) was added and heated at 60 °C for 30 min. The flask was again cooled to room temperature
and 4,4,5,5-tetramethyl-1,3,2-dioxaborolane (16.3 ml) was added slowly. A solution of 1-(chloromethy!)-4-(2,2,2-trifluor-
oethyl)benzene (15.6 g) in THF (60 ml) was added slowly under nitrogen atmosphere. The reaction mixture was stirred
at room temperature for 8 h. The reaction mass was poured into ice water and filtered through celite. The filtrate was
extracted with EtOAc and washed with brine. The organic layer was dried (Na,SO,4) and concentrated under vacuum.
The crude product was purified by column chromatography. Yield 9.5 g

TH NMR (400 MHz, chloroform-d) ppm 7.17 (br s, 4 H) 3.31 (q, J=10.8 Hz, 2 H) 2.29 (s, 2 H) 1.24 (s, 12 H)

4-Hydroxy-5-methoxy-2-(4-(2,2,2-trifluoroethyl)benzyl)isophthalonitrile

[0395] 4,4,55-Tetramethyl-2-(4-(2,2,2-triflucroethyl)benzyl)-1,3,2-dioxaborolane (498 mg), Pd(dppf)Cl, complex with
CH,Cl, (1:1) (75 mg) and sodium hydrogen carbonate (350 mg) were added to a solution of 2-bromo-4-hydroxy-5-
methoxyisophthalonitrile (210 mg) in ethanol (1 ml) and water (10 ml) under nitrogen atmosphere and refluxed for 4 h.
The reaction mixture was filtered through celite. The filtrate was evaporated to dryness. The crude reaction mass was
acidified with 1 N HCI and extracted with DCM. The organic layer was dried (Na,SO,) and concentrated under reduced
pressure. The product was purified by flash chromatography. Yield 88 mg)

TH NMR (400 MHz, chloroform-d) ppm 7.35 (d, J=8.0 Hz, 2 H) 7.23 (d, J=8.0 Hz, 2 H) 7.21 (s, 1 H) 6.70 (br s, 1 H) 4.31
(s,2H)3.97 (s, 3H) 3.33 (q, J=10.8 Hz, 2 H)

4,5-Dihydroxy-2-(4-(2,2,2-trifluoroethyl)benzyl)isophthalonitrile

[0396] A solution of boron tribromide in DCM (3 M, 2.5 ml) was added to a solution of 4-hydroxy-5-methoxy-2-(4-(2,2,2-
trifluoroethyl)benzyl)isophthalonitrile (88 mg) in DCM (10 ml) at 0 °C. The reaction mixture was stirred at room temperature
for 3 h. The reaction was quenched with methanol and the mixture evaporated to dryness. The crude product was treated
with water and extracted with EtOAc. The organic layer was dried (Na,SO,) and concentrated under reduced pressure.
Yield 60 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.28-7.33 (m, 3 H) 7.17 (d, J=8.0 Hz, 2 H) 4.14 (s, 2 H) 3.59 (q, J=10.8 Hz, 2 H)

Example 222: 4,5-Dihydroxy-2-(4-methyl-2-(tritluoromethyl)benzyl)isophthalonitrile
Methyl 4-bromo-2-(trifluoromethyl)benzoate

[0397] 4-Bromo-2-trifluoromethyl benzoic acid (25 g) was dissolved in methanol (300 ml) and cooled to 0 °C. Thionyl
chloride (88.8 g) was added and the mixture was refluxed for 18 h. The reaction mixture was concentrated under vacuum.
Yield 25.8 g

TH NMR (400 MHz, chloroform-d) ppm 7.89 (d, J=1.6 Hz, 1H) 7.75 (dd, J=8.0, 1.6 Hz, 1 H) 7.68 (d, J=8.0 Hz, 1 H) 3.93
(s,3H)

Methyl 4-methyl-2-(trifluoromethyl)benzoate

[0398] Trimethylboroxine (16.2 g), tetrakis(triphenylphosphine)palladium(0) (8.2 g) and cesium carbonate (69.0 g)
were added to a solution of methyl 4-bromo-2-(trifluoromethyl)benzoate (20.0 g) in 1,4-dioxane (500 ml) under argon
atmosphere. The reaction mixture was heated at 120 °C for 18 h. The mixture was diluted with water and extracted with
EtOAc. The organic layer was washed with water, dried (Na,S0O,) and concentrated at 40 °C under vacuum. The crude
product was purified by column chromatography. Yield 12.4 g

TH NMR (400 MHz, chloroform-d) ppm 7.71(d, J=8.0 Hz, 1H) 7.55 (s, 1 H) 7.40(d, J=8.0 Hz, 1 H) 3.92 (s, 3H) 2.45 (s, 3 H)
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(4-Methyl-2-(trifluoromethyl)phenyl)methanol

[0399] (4-Methyl-2-(trifluoromethyl)phenyl)methanol was prepared using the procedure described in Example 221
starting from methyl 4-methyl-2-(trifluoromethyl)benzoate (24.0 g). Yield 17.9 g

TH NMR (400 MHz, chloroform-d) ppm 7.56 (d, J=8.0 Hz, 1 H) 7.45 (s, 1 H) 7.35 (d, J=8.0 Hz, 1 H) 4.81 (s, 2 H) 2.40
(s,3H)1.82 (brs, 1H)

1-(Chloromethyl)-4-methyl-2-(trifluoromethyl)benzene

[0400] 1-(Chloromethyl)-4-methyl-2-(trifluoromethyl)benzene was prepared using the procedure described in Example
221 starting from (4-methyl-2-(trifluoromethyl)phenyl)methanol (28.9 g) and phosphorus pentachloride (79.0 g). Yield
24149

TH NMR (400 MHz, chloroform-d) ppm 7.50 (d, J=8.0Hz, 1H)7.47 (s, 1H) 7.37 (d, J=8.0Hz, 1H)4.72 (s,2H) 2.72 (s, 3H)

4,4,5,5-Tetramethyl-2-(4-methyl-2-(trifluoromethyl)benzyl)-1,3,2-dioxaborolane

[0401] 4,4,5,5-Tetramethyl-2-(4-methyl-2-(trifluoromethyl)benzyl)-1,3,2-dioxaborolane was prepared using the proce-
dure described in Example 221 starting from 1-(chloromethyl)-4-methyl-2-(trifluoromethyl)benzene (12 g) and 4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (10 g). The crude product was purified by flash chromatography. Yield 7.2 g

TH NMR (400 MHz, chloroform-d) ppm 7.38 (s, 1 H) 7.21 (d, J=8.4 Hz, 1 H) 7.15 (d, J=8.4 Hz, 1 H) 2.41 (s, 2 H) 2.33
(s,3H)1.17 (s, 12 H)

4-Hydroxy-5-methoxy-2-(4-methyl-2-(trifluoromethyl)benzyl)isophthalonitrile

[0402] 4-Hydroxy-5-methoxy-2-(4-methyl-2-(trifluoromethyl)benzyl)isophthalonitrile was prepared using the proce-
dure described in Example 221 starting from 2-bromo-4-hydroxy-5-methoxyisophthalonitrile (0.40 g) and 4,4,5,5-tetram-
ethyl-2-(4-methyl-2-(trifluoromethyl) benzyl)-1,3,2-dioxaborolane (0.71 g). The crude product was purified by flash chro-
matography. Yield 33 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.54 (s, 1 H) 7.33 (d, J=8.4 Hz, 1 H) 6.68 (s, 1 H) 6.66 (d, J=8.4 Hz, 1 H) 4.07 (s,
2H)3.63(s,3H)234 (s, 3H)

4,5-Dihydroxy-2-(4-methyl-2-(trifluoromethyl)benzyl)isophthalonitrile

[0403] The title compound was prepared using the procedure described in Example 221 starting from 4-hydroxy-5-
methoxy-2-(4-methyl-2-(trifluoromethyl)benzyl)isophthalonitrile (33 mg). Yield 22 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.60 (s, 1 H) 7.34 (d, J=8.0 Hz, 1 H) 7.28 (s, 1 H) 6.56 (d, J=8.0 Hz, 1 H) 4.27 (s,
2H)2.35(s,3H)

Example 223: 4,5-Dihydroxy-2-((4-(morpholine-4-carbonyl)phenyl)thio)isopththalonitrile
(Disulfanediylbis(4,1-phenylene))bis(morpholinomethanone)

[0404] Oxalyl chloride (0.7 ml) and catalytic DMF were added to a solution of 4,4’-disulfanediyldibenzoic acid (0.5 g)
in THF (10 ml) at 0 °C. The reaction mixture was stirred at room temperature for 1 h under nitrogen atmosphere. The
solvent was evaporated under reduced pressure. The crude product was dissolved in DCM (10 ml) and cooled to 0 °C.
Triethylamine (2.26 ml) and morpholine (0.7 ml) were added and the mixture was stirred at room temperature for 2 h.
The reaction was quenched with water and the mixture extracted with DCM. The organic layer was washed with water,
dried (Na,SO,) and concentrated under vacuum. Yield 650 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.60 (d, J=8.4 Hz, 4 H) 7.44 (d, J=8.4 Hz, 4 H) 3.57 (br s, 16 H)

(4-Mercaptophenyl)(morpholino)methanone

[0405] Sodium borohydride (139 mg) was added to a solution of (disulfanediylbis(4,1-phenylene))bis(morpholinometh-
anone) (0.65 g) in ethanol (10 ml) under nitrogen atmosphere and stirred at room temperature for 6 h. The reaction was
quenched with saturated aqueous ammonium chloride solution. Ethanol was removed by distillation and the aqueous
solution was extracted with EtOAc. The organic layer was washed with brine, dried (Na;,SO,) and concentrated under
vacuum. Yield 300 mg (crude)

1H NMR (400 MHz, chloroform-d) ppm 7.30 (br s, 5 H) 3.68 (br s, 8 H)
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4,5-Diisopropoxy-2-((4-(morpholine-4-carbonyl)phenyl)thio)isophthalonitrile

[0406] 2-Bromo-4,5-diisopropoxyisophthalonitrile (270 mg) and (4-mercaptophenyl)(morpholino)methanone (187 mg)
were dissolved in dry toluene (10 ml) under nitrogen atmosphere. Diisopropylamine (0.23 ml), DPEPhos (34 mg) and
Pdy(dba),; (38 mg) were added. The reaction mixture was heated at 110 °C for 12 h. Water was added to quench the
reaction and the mixture was extracted with EtOAc. The organic layer was washed with brine, dried (Na,S0O,) and
concentrated under vacuum. The crude product was purified by flash chromatography. Yield 200 mg

TH NMR (400 MHz, DMSO-dg) ppm 8.06 (s, 1 H) 7.39 (d, J=8.4 Hz, 2 H) 7.22 (d, J=8.4 Hz, 2 H) 4.79-4.92 (m, 2 H) 3.57
(brs, 8 H) 1.34 (d, J=6.4 Hz, 6 H) 1.30 (d, J=6.0 Hz, 6 H)

4,5-Dihydroxy-2-((4-(morpholine-4-carbonyl)phenyl)thio)isopththalonitrile

[0407] The title compound was prepared from 4,5-diisopropoxy-2-((4-(morpholine-4-carbonyl)phenyl)thio)isophthalo-
nitrile (160 mg) instead of 4-hydroxy-5-methoxy-2-(4-(2,2,2-trifluoroethyl)benzyl)isophthalonitrile as described in Exam-
ple 221. Yield 60 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.36-7.40 (m, 3 H) 7.18 (d, J=8.4 Hz, 2 H) 3.56 (br s, 8 H)

Example 224: 4,5-Dihydroxy-2-(methyl(p-tolyl)amino)isophthalonitrile
4,5-Diisopropoxy-2-(methyl(p-tolyl)Jamino)isophthalonitrile

[0408] N,4-dimethylaniline (124 mg), palladium(ll) acetate (21 mg), rac-2,2’-bis(diphenylphosphino)-1,1’-binaphtha-
lene (87 mg) and cesium carbonate (211 mg) were added to a solution of 2-bromo-4,5-diisopropoxyisophthalonitrile
(300 mg) in THF (15 ml) under argon atmosphere and heated at 75 °C for 16 h. The reaction was quenched with water
and the mixture extracted with EtOAc. The organic layer was washed with water, dried (Na,SO,) and concentrated
under reduced pressure. The crude product was purified by column chromatography. Yield 130 mg

TH NMR (400 MHz, chloroform-d) ppm 7.24 (s, 1 H) 7.04 (d, J=8.4 Hz, 2 H) 6.56 (d, J=8.4 Hz, 2 H) 4.86-4.92 (m, 1 H)
4.53-4.58 (m, 1 H) 3.39 (s, 3H) 2.26 (s, 3 H) 1.34-1.41 (m, 12 H)

4,5-Dihydroxy-2-(methyl(p-tolyl)amino)isophthalonitrile

[0409] The title compound was prepared from 4,5-diisopropoxy-2-(methyl(p-tolyl)amino)isophthalonitrile (120 mg) in-
stead of 4-hydroxy-5-methoxy-2-(4-(2,2,2-trifluoroethyl)benzyl)isophthalonitrile as described in Example 221. 4,5-Dihy-
droxy-2-(methyl(p-tolyl)amino)isophthalonitrile was purified by flash chromatography. Yield 35 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.29 (s, 1 H) 7.00 (d, J=8.4 Hz, 2 H)6.46 (d, J=8.4 Hz, 2 H) 3.23 (s, 3 H) 2.20 (s, 3 H)

Example 225: 4,5-Dihydroxy-2-((6-methoxynaphthalen-2-yl)methyl)isophthalonitrile
6-Methoxy-2-naphthaldehyde

[0410] n-Butyllithium (18.5 ml) was added slowly to a solution of 2-bromo-6-methoxynaphthalene (10.0 g) in diethyl
ether (200 ml) at -78 °C. The reaction mixture was stirred at -78 °C for 1 h. DMF (3.25 ml) was added dropwise and the
mixture was stirred again for 30 min. The reaction mixture was allowed to warm to 0 °C. The reaction was quenched
with saturated agueous ammonium chloride solution and the mixture extracted with EtOAc. The organic layer was
washed with water, dried (Na,SO,) and concentrated at 40 °C under vacuum. The crude product was purified by column
chromatography. Yield 7.4 g

TH NMR (400 MHz, chloroform-d) ppm 10.10 (s, 1 H) 8.26 (s, 1 H) 7.88-7.94 (m, 2 H) 7.81 (d, J=8.4 Hz, 1 H) 7.15-7.24
(m, 2H)3.91 (s, 3H)

(6-Methoxynaphthalen-2-yl)methanol

[0411] Sodium borohydride (1.8 g) was added in portions to a solution of 6-methoxy-2-naphthaldehyde (7.4 g) in
methanol (80 ml) at 0 °C. The reaction mixture was stirred at room temperature for 1.5 h and the reaction was quenched
with saturated agueous ammonium chloride solution. Methanol was removed under vacuum and the aqueous solution
was extracted with EtOAc. The organic layer was washed with water, dried (Na,SO,) and concentrated at 40 °C under
vacuum. The crude product was purified by flash chromatography. Yield 7.1 g

TH NMR (400 MHz, chloroform-d) ppm 7.72-7.77 (m, 3 H) 7.45 (d, J=8.8 Hz, 1 H) 7.09-7.19 (m, 2 H) 4.82 (d, J=6.0 Hz,
2 H)3.93(s,3 H)1.70 (t, /6.0 Hz, 1 H)
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2-(Chloromethyl)-6-methoxynaphthalene

[0412] 2-(Chloromethyl)-6-methoxynaphthalene was prepared using the procedure described in Example 221 starting
from (6-methoxynaphthalen-2-yl)methanol (6.0 g) and phosphorus pentachloride (2.95 g). Yield 5.0 g
TH NMR (400 MHz, chloroform-d) ppm 7.71-7.79(m, 3H) 7.47 (d, J=8.8 Hz, 1H)7.12-7.18 (m,2H)4.74 (s,2 H) 3.93 (s, 3 H)

2-((6-Methoxynaphthalen-2-yl)methyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane

[0413] 2-((6-Methoxynaphthalen-2-ylymethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane was prepared using the proce-
dure described in Example 221 starting from 2-(chloromethyl)-6-methoxynaphthalene (15.2 g) and 4,4,5,5-tetramethyl-
1,3,2-dioxaborolane (16.0 ml). Yield 18.9 g

TH NMR (400 MHz, chloroform-d) ppm 7.60-7.68 (m, 2 H) 7.55 (s, 1 H) 7.30 (d, J=8.0 Hz, 1 H) 7.07-7.10 (m, 2 H) 3.90
(s,3H)2.42(s,2H)1.23 (s, 12 H)

5-(Benzyloxy)-4-hydroxy-2-((6-methoxynaphthalen-2-yl)methyl)isophthalonitrile

[0414] 2-((6-Methoxynaphthalen-2-yl)methyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (700 mg), Pd(dppf)Cl, com-
plex with CH,Cl, (1:1) (83 mg) and sodium carbonate (493 mg) were added to a solution of 5-(benzyloxy)-2-bromo-4-
hydroxyisophthalonitrile (300 mg) in isopropanol (2.5 ml) and water (10 ml) under nitrogen atmosphere and refluxed for
1.5 h. The reaction mixture was filtered through celite. The filtrate was evaporated to dryness. The crude reaction mass
was acidified with 1 N HCI and extracted with DCM. The organic layer was dried (Na,SO,) and concentrated under
reduced pressure. The product was purified by flash chromatography. Yield 450 mg (crude)

TH NMR (400 MHz, chloroform-d) ppm 7.63-7.73 (m, 3 H) 7.37-7.48 (m, 6 H) 7.27 (s, 1 H) 7.08-7.14 (m, 2 H) 6.86 (br
s, 1TH)5.15(s,2H) 4.43 (s,2H) 3.90 (s, 3 H)

4,5-Dihydroxy-2-((6-methoxynaphthalen-2-yl)methyl)isophthalonitrile

[0415] Palladium on carbon (10%, 300 mg) was added to a solution of 5-(benzyloxy)-4-hydroxy-2-((6-methoxynaph-
thalen-2-yl)methyl)isophthalonitrile (450 mg) in ethanol (20 ml) and stirred under hydrogen atmosphere (1 atm) for 30
min. The reaction mixture was filtered through celite. The filtrate was concentrated under reduced pressure. The crude
product was purified by reverse phase HPLC. Yield 75 mg

TH NMR (400 MHz, DMSO-dg) ppm 7.72-7.79 (m, 2 H) 7.50 (s, 1 H) 7.26-7.33 (m, 3 H) 7.13 (dd, J=8.4, 1.6 Hz, 1 H)
428 (s,2H)3.85(s,3H)

[0416] As already mentioned hereinbefore, the compounds of formula | show interesting pharmacological properties,
namely they exhibit COMT inhibiting activity and provide in levodopa therapy an improved levodopa concentration in
plasma. Said properties are demonstrated with the pharmacological tests presented below.

Experiment 1: Determination of COMT inhibiting activity in vitro

[0417] The inhibitory potency was determined by measuring recombinant human soluble COMT (S-COMT) activity at
various compound concentrations. COMT activity measurements were performed according to the method published
in Kurkela, M. et al. Analytical Biochemistry, 331 (2004) 198 with slight modifications according to Assay 1 or Assay 2
described below.

Assay 1

[0418] Recombinant human S-COMT (12 nM) was preincubated with the COMT inhibitor and 400 wM S-adenosyl-L-
methionine in 100 mM Na,HPO, buffer, pH 7.4, containing 5 mM MgCl, for 60 min at 37 °C. The reaction was started
with the addition of the substrate esculetin for a final concentration of 2 wM and the production of O-methylated esculetin
was followed with the FlexStation fluorescence plate reader (Molecular Probes, USA) using excitation at 355 nm and
emission at460 nm. The inhibitor dissociation constant, K, of the studied compounds was calculated using the Morrison
equation, which takes the tight binding inhibition into account (Copeland, R. A. Evaluation of Enzyme Inhibitors in Drug
Discovery: A Guide for Medicinal Chemists and Pharmacologists, John Wiley & Sons, Inc., Hoboken, NJ, 2005, pp.
185-187):
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v EH+I+K) - JE+1+K) 4B T
W m

wherein vy and v, are the reaction velocities in the absence and presence, respectively, of the inhibitor, E is the active
enzyme concentration, and | is the inhibitor concentration. The data were analyzed with GraphPad Prism version 4.00
software (GraphPad Software, San Diego, CA, USA).

Assay 2

[0419] Recombinant human S-COMT (0.8 nM) was incubated with the COMT inhibitor and 200 uM S-adenosyl-L-
methionine in 100 mM Na,HPO, buffer, pH 7.4, containing 5 mM MgCl, for 30 min at 37 °C. The reaction was started
with the addition of esculetin for a final concentration of 0.5 pM and the reaction mixture with total volume of 200 .l was
incubated for 30 min at 37 °C. The reaction was stopped with 20 ul of 4 M HCIO, and the precipitated protein was
removed by Sirocco protein precipitation plate (centrifuged at 4 °C for 10 min at 3000g). O-Methylated esculetin was
detected by Waters HT Alliance HPLC setup with Waters 474 fluorescence detector (Ex 460 nm, Em 460 nm, Gain 100).
The analytes were separated isocratically using 0.1 M Na,HPO,4, 20 mM citric acid, 0.15 mM EDTA, pH 3.2, in 40%
methanol as mobile phase and Waters Spherisorb ODS2 (3 wm, 4.6 mm x 100 mm) column. O-Methylated esculetin
concentrations were calculated based on the standard curve and the K; values were calculated using the Morrison
equation as in Assay 1.

[0420] The results of the determination of COMT inhibiting activity in vitro are shown in Table 1. The results show that
the compounds of formula | are capable of inhibiting COMT activity in vitro.

Table 1. COMT inhibiting activity in vitro.

Compound K/nM Method
Compound of Example 5 0.84 Assay 1
Compound of Example 23  0.19 Assay 1
Compound of Example 26 0.12 Assay 1
Compound of Example 32 2.0 Assay 1
Compound of Example 38 9.5 Assay 1
Compound of Example 45 8.2 Assay 1
Compound of Example 74 2.0 Assay 1
Compound of Example 76 3.3 Assay 1
Compound of Example 82 2.0 Assay 1
Compoundof Example 100 6.5 Assay 1
Compoundof Example 118  0.33 Assay 2
Compoundof Example 121 18 Assay 1
Compoundof Example 122 1.5 Assay 1
Compoundof Example 144 0.7 Assay 2
Compoundof Example 152 1.6 Assay 2
Compoundof Example 153 0.4 Assay 2
Compoundof Example 154 1.3 Assay 2
Compoundof Example 156  0.26 Assay 2
Compoundof Example 158  0.53 Assay 2
Compoundof Example 159  0.94 Assay 2
Compoundof Example 160 0.7 Assay 2
Compoundof Example 161 0.3 Assay 2
Compoundof Example 164 0.2 Assay 2
Compoundof Example 167 0.3 Assay 2
Compoundof Example 171 0.9 Assay 2
Compoundof Example 172 0.2 Assay 2
Compoundof Example 174 0.5 Assay 2
Compoundof Example 177 0.8 Assay 2
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(continued)

Compound K/nM Method
Compoundof Example 180 0.5 Assay 2
Compoundof Example 187 3.2 Assay 1
Compoundof Example 191 2.9 Assay 1
Compoundof Example209 0.1 Assay 2

Experiment 2: Determination of levodopa concentration in rat plasma

[0421] Levodopa concentration in rat plasma was determined substantially as described in e.g. Kim, T. K. et al.
European Journal of Pharmaceutical Sciences, 38 (2009) 525. The studies were performed in adult male Wistar rats.
The COMT inhibitor was dosed orally over a range of doses and several sampling time points were chosen between 0
min and 300 min after drug administration (levodopa + carbidopa and COMT inhibitor). Blood samples were collected
by cardiac puncture under CO, anaesthesia into pre-cooled K,EDTA tubes and kept on ice until the separation of plasma
by centrifugation. For levodopa analysis, 75 pl of separated plasma was pipetted without delay into pre-cooled polypro-
pylene tubes containing a conserving agent. All the samples were stored at-80 °C nominal until analyzed. Plasma levels
of levodopa were determined by LC-MS/MS (or HPLC). Standard pharmacokinetic methods were used to evaluate the
concentration - time data by non-compartmental analysis modeling. The analyses were performed using WinNonlin®
Professional v. 5.0.1.

[0422] The results of the determination of levodopa concentration in rat plasma are shown in Table 2. The results
show that the compounds of formula | provide an improved levodopa concentration in plasma.

Table 2. Relative levodopa concentration in rat plasma (entacapone = 1.00).

Compound Relative levodopa concentration
Compound of Example 1 1.65
Compound of Example 6 1.64
Compound of Example 23 1.34
Compound of Example 28 2.69
Compound of Example 55 1.31
Compound of Example 60 1.13
Compound of Example 87 1.51
Compound of Example 92 1.42
Entacapone 1.00

[0423] The compounds of formula | exhibit COMT inhibiting activity. The present invention thus provides compounds
for use as a medicament. Compounds for use in the treatment of a disease or condition where a COMT inhibiting agent
is indicated to be useful are also provided. Furthermore, a method for the treatment of a disease or condition where a
COMT inhibiting agent is indicated to be useful is described. In said method a therapeutically effective amount of at least
one compound of formula | is administered to a mammal, e.g. human, in need of such treatment..

[0424] In one embodiment of the invention the disease where a COMT inhibiting agent is indicated to be useful is
Parkinson’s disease.

[0425] In one aspect potentiation of therapy with a dopamine precursor, e.g. levodopa, is described.

[0426] The compounds of formula | can be administered, for example, enterally, topically or parenterally by means of
any pharmaceutical formulation useful for said administration and comprising as active ingredient at least one compound
of formula | in pharmaceutically acceptable and effective amounts together with pharmaceutically acceptable diluents,
carriers and/or excipients known in the art.

[0427] The therapeutic dose to be given to a patient in need of the treatment will vary depending on the compound
being administered, the age and the sex of the subject being treated, the particular condition being treated, as well as
the route and method of administration, and is easily determined by a person skilled in the art. Accordingly, the typical
dosage for oral administration is from 5 n.g/kg to 100 mg/kg per day and for parenteral administration from 0.5 pg/kg to
10 mg/kg for an adult mammal.

[0428] The compounds according to this invention are given to a patient as such or in combination with one or more
other active ingredients and/or suitable pharmaceutical excipients. The latter group comprises conventionally used
excipients and formulation aids, such as fillers, binders, disintegrating agents, lubricants, solvents, gel forming agents,
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emulsifiers, stabilizers, colorants and/or preservatives.

[0429] The compounds of formula | are formulated into dosage forms using commonly known pharmaceutical manu-
facturing methods. The dosage forms can be e.g. tablets, capsules, granules, suppositories, emulsions, suspensions
or solutions. Depending on the route of administration and the galenic form, the amount of the active ingredient in a
formulation can typically vary between 0.01% and 100% (w/w).

[0430] ForthetreatmentofParkinson’s disease the compounds of formula | can be administered together with levodopa
or another dopamine precursor, each in its own composition or combined in a single composition. Also a dopa decar-
boxylase (DDC) inhibitor, such as benserazide or carbidopa, and/or a monoamine oxidase type B (MAO-B) inhibitor,
such as lazabemide, rasagiline, safinamide or selegiline, can be present. The amount of levodopa can be from 50 mg
to 400 mg, e.g. from 50 mg to 300 mg, such as from 50 mg to 200 mg. The amount of carbidopa can be from 5 mg to
200 mg, e.g. from 10 mg to 150 mg, such as from 20 mg to 110 mg.

[0431] If all active ingredients are not combined in a single composition, the amount of daily administrations of the
active ingredients can vary. For instance, the composition comprising a compound of formula | can be administered
once a day and the composition comprising a dopamine precursor and a DDC inhibitor can be administered three times
a day.

[0432] The DDC inhibitor and the dopamine precursor, such as levodopa, are typically administered in a ratio of from
1:1 to 1:40, e.g. from 1:4 to 1:10.

[0433] The daily dose of lazabemide is typically from 100 mg to 800 mg, e.g. from 100 mg to 200 mg, divided into 1
to 10 individual doses, e.g. 1 to 2 individual doses. The daily dose of rasagiline is typically from 0.1 mg to 5 mg, e.g.
from 0.5 mg to 2 mg, divided into 1 to 10 individual doses, e.g. 1 to 2 individual doses. The daily dose of safinamide is
typically from 10 mg to 600 mg, e.g. from 50 mg to 150 mg, divided into 1 to 10 individual doses, e.g. 1 to 2 individual
doses. The daily dose of selegiline is typically from 1 mg to 20 mg, e.g. from 2 mg to 10 mg, divided into 1 to 10 individual
doses, e.g. 1 to 2 individual doses.

Claims

1. A compound of formula |,

OH

HO

A\
/

wherein

R1is (C4-Cg)alkyl, (C5-Cg)alkenyl, (C,-Cglalkynyl, (C3-C)cycloalkyl, (C4-Cqp)cycloalkenyl, aryl, (R,),C=C-, hal-
ogen, hydroxy, (C,-Cg)alkoxy, (C4-Cglalkyl-S-, (C4-C4g)cycloalkenyloxy, (C4-Cg)cycloalkenyl-S-, aryloxy, aryl-
S-, heteroaryloxy, heteroaryl-S-, (R3),N-, (R4),C=N-, heterocyclyl, heteroaryl, aryl(C4-Cg)alkyl, (1-amino-1-car-
boxymethyl)-(C4-Cglalkyl, halo(C,-Cglalkyl, hydroxy(C4-Cglalkyl, (C;-Cglalkoxy(C4-Cglalkyl, (C4-Cglalkyl-
S-(C4-Cglalkyl, (R3)oN-(C4-Cgalkyl, heterocyclyl(C4-Cg)alkyl, carboxy(C,-Cglalkenyl, (C3-Cy)ey-
cloalkyl(C,-Cgalkenyl, aryl(C,-Cglalkenyl, (C4-Cg)alkoxy(Co-Cglalkenyl, heterocyclyl(C,-Cg)alkenyl, heteroar-
yl(C5-Cg)alkenyl, carboxy(Co-Cg)alkynyl, (C3-Cy)cycloalkyl(C,-Cglalkynyl, aryl(C,-Cg)alkynyl,
(C4-Cglalkoxy(C,-Cgalkynyl, heterocyclyl(C,-Cglalkynyl, heteroaryl(C,-Cglalkynyl, halo(C4-Cg)alkoxy, hy-
droxy(C4-Cglalkoxy, (C¢-Cglalkoxy(C4-Cglalkoxy, (C4-Cglalkyl-(C=0)-O-, Rg-(5=0)-, Rz(0=S=0)-, hy-
droxy(C4-Cglalkoxy(C4-Cglalkyl, (C4-Cg)alkoxy-(C=0)-(C,-Cglalkenyl or (C4-Cglalkyl-(C=0)-O-(C4-Cglalkyl,
wherein said (C4-Cg)cycloalkenyl, aryl, heterocyclyl, heteroarylor (C3-C)cycloalkyl as such or as partof another
group is unsubstituted or substituted with 1, 2 or 3 substituent(s) Rg;

R, is, independently at each occurrence, carboxy or aryl, wherein said aryl is, independently at each occurrence,
unsubstituted or substituted with 1, 2 or 3 substituent(s) Rg;

Rjis, independently at each occurrence, H, (C-Cg)alkyl, (C5-C;)cycloalkyl, aryl, (C5-C;)cycloalkyl(C4-Cg)alkyl,
hydroxy(C,-Cg)alkyl or (C4-Cg)alkoxy(C4-Cg)alkyl, wherein said (C5-C)cycloalkyl or aryl as such or as part of
another group is, independently at each occurrence, unsubstituted or substituted with 1 substituent being
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(C4-Cglalkyl, halogen, hydroxy, (C4-Cglalkoxy or hydroxy(C4-Cg)alkyl;

R4 is, independently at each occurrence, H or aryl, wherein said aryl is, independently at each occurrence,
unsubstituted or substituted with 1 substituent being (C4-Cg)alkyl, halogen or (C4-Cg)alkoxy;

R5 is (C4-Cg)alkyl, aryl, hydroxy or (C4-Cg)alkoxy, wherein said aryl is unsubstituted or substituted with 1, 2 or
3 substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cglalkyl, (C,-Cgalkenyl, carboxy, cyano, aryl, halogen, hydroxy,
(C4-Cglalkoxy, (C4-Cglalkyl-S-, (C4-Cg)cycloalkenyloxy, (C4-C4g)cycloalkenyl-S-, aryloxy, aryl-S-, heteroary-
loxy, heteroaryl-S-, (R7)oN-, heteroaryl, carboxy(C4-Cg)alkyl, aryl(C4-Cglalkyl, halo(C4-Cglalkyl, hy-
droxy(C4-Cglalkyl, (C4-Cglalkoxy(C4-Cglalkyl, heterocyclyl(C4-Cg)alkyl, (C4-Cg)alkyl-(C=0)-,
(C4-Cg)alkoxy-(C=0)-, heterocyclyl-(C=0)-, (R;)oN-(C=0)-, halo(C4-Cg)alkoxy, Rg-(5=0)-, Rg-(0=5=0)-,
(C4-Cglalkoxy-(C=0)-(C,-Cgalkyl, (R;)oN-(C=0)-(C4-Cgalkyl or (C,-Cg)alkoxy(C4-Cglalkoxy-(C=0)-, wherein
said aryl, heteroaryl or heterocyclyl as such or as part of another group is, independently at each occurrence,
unsubstituted or substituted with 1 substituent being (C4-Cg)alkyl;

or Rg and Rg both attached to the same carbon ring atom form, together with the carbon ring atom to which
they are attached, a -(C=0)- group;

R7 is, independently at each occurrence, H, (C4-Cgalkyl, (C3-C;)cycloalkyl or carboxy(C4-Cg)alkyl, wherein
said (C3-Cy)cycloalkyl is, independently at each occurrence, unsubstituted or substituted with 1 substituent
being (C4-Cglalkyl; Rg is, independently at each occurrence, (C4-Cg)alkyl, hydroxy, (C4-Cg)alkoxy or (Rg)oN-;
Rg is, independently at each occurrence, (C4-Cg)alkyl;

or a pharmaceutically acceptable salt or ester thereof.

A compound according to claim 1, wherein

Ry is (C4-Cglalkyl, (C,-Cglalkenyl, (Co-Cglalkynyl, (C4-C4g)cycloalkenyl, aryl, halogen, hydroxy, (C4-Cg)cycloalke-
nyloxy, aryloxy, aryl-S-, heteroaryl-S-, (R3)oN-, (R4)2,C=N-, heterocyclyl, heteroaryl, aryl(C4-Cg)alkyl,
hydroxy(C4-Cglalkyl,  (R3)oN-(C4-Cgalkyl, heterocyclyl(C4-Cg)alkyl,  carboxy(C,-Cg)alkenyl,  (C3-C;)cy-
cloalkyl(C,-Cg)alkenyl, aryl(C,-Cg)alkenyl, (C4-Cglalkoxy(Co-Cg)alkenyl, heteroaryl(C,-Cg)alkenyl, aryl(C,-Cg)alky-
nyl, (C4-Cg)alkoxy(C,-Cglalkynyl, R5-(S=0)-, R5-(0=5=0)- or (C-Cg)alkoxy-(C=0)-(C,-Cg)alkenyl, wherein said
(C4-Cqp)cycloalkenyl, aryl, heterocyclyl, heteroaryl or (C5-C)cycloalkyl as such or as part of another group is un-
substituted or substituted with 1, 2 or 3 substituent(s) Rg;

Rj is, independently at each occurrence, H, (C4-Cg)alkyl, (C5-C;)cycloalkyl, aryl, (C3-C)cycloalkyl(C4-Cg)alkyl,
hydroxy(C4-Cg)alkyl or (C4-Cg)alkoxy(C4-Cg)alkyl, wherein said (C3-C)cycloalkyl or aryl as such or as part of another
group is unsubstituted or substituted with 1 substituent being (C4-Cg)alkyl;

R4 is, independently at each occurrence, H or aryl, wherein said aryl is, independently at each occurrence, substituted
with 1 substituent being (C4-Cg)alkyl, halogen or (C,-Cg)alkoxy;

Rj5 is aryl, wherein said aryl is substituted with 1 substituent Rg;

Rg is, independently at each occurrence, (C¢-Cg)alkyl, (C,-Cg)alkenyl, carboxy, cyano, aryl, halogen, hydroxy,
(C4-Cglalkoxy, (C4-Cg)alkyl-S-, aryloxy, heteroaryl, carboxy(C4-Cglalkyl, aryl(C¢-Cglalkyl, halo(C4-Cg)alkyl, hy-
droxy(C¢-Cglalkyl, (C4-Cg)alkoxy(C4-Cglalkyl, heterocyclyl(C4-Cglalkyl, (C4-Cg)alkyl-(C=0)-, (C4-Cg)alkoxy-(C=0)-,
heterocyclyl-(C=0)-, (R;)o,N-(C=0)-, halo(C4-Cg)alkoxy, Rg-(0O=5=0)-, (C4-Cg)alkoxy-(C=0)-(C4-Cg)alkyl,
(R7),N-(C=0)-(C4-Cg)alkyl or (C4-Cg)alkoxy(C4-Cg)alkoxy-(C=0)-, wherein said aryl, heteroaryl or heterocyclyl as
such or as part of another group is, independently at each occurrence, unsubstituted or substituted with 1 substituent
being (C4-Cg)alkyl,

or Rg and Rg both attached to the same carbon ring atom form, together with the carbon ring atom to which they
are attached, a -(C=0)- group;

Ry is, independently at each occurrence, H, (C4-Cg)alkyl, (C3-Cy)cycloalkyl or carboxy(C-Cglalkyl, wherein said
(C3-C)cycloalkyl is unsubstituted,

Rg is, independently at each occurrence, (C(-Cg)alkyl or (Rg),N-;

Rg is, independently at each occurrence, (C4-Cglalkyl.

A compound according to claim 2, wherein

Ry is (Cq-Cglalkyl, (Cx-Cglalkenyl, (C,-Cglalkynyl, (C4-Cqg)cycloalkenyl, aryl, halogen, (C4-Cqg)cycloalkenyloxy,
aryloxy, aryl-S-, heteroaryl-S-, (R3)oN-, (R4)o,C=N-, heterocyclyl, heteroaryl, aryl(C,-Cg)alkyl, (R3)oN-(C4-Cglalkyl,
carboxy(C,-Cglalkenyl, (C5-C;)cycloalkyl(C,-Cglalkenyl or aryl(C,-Cg)alkenyl, wherein said (C4-Cg)cycloalkenyl,
aryl, heterocyclyl, heteroaryl or (C3-C;)cycloalkyl as such or as part of another group is unsubstituted or substituted
with 1, 2 or 3 substituent(s) Rg;

Rj is, independently at each occurrence, H, (C4-Cg)alkyl or (C4-Cg)alkoxy(C4-Cg)alkyl;

R4 is, independently at each occurrence, H or aryl, wherein said aryl is, independently at each occurrence, substituted
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with 1 substituent being (C4-Cg)alkyl, halogen or (C,-Cg)alkoxy;

Rg is, independently at each occurrence, (C4-Cg)alkyl, cyano, aryl, halogen, hydroxy, (C4-Cg)alkoxy, (C4-Cg)alkyl-
S-, carboxy(C¢-Cglalkyl, aryl(C¢-Cglalkyl, halo(C4-Cg)alkyl, hydroxy(C-Cg)alkyl, (C1-Cg)alkoxy(C4-Cglalkyl, hete-
rocyclyl-(C=0)-, (R7)oN-(C=0)-Rg-(0=5=0)- or (C4-Cg)alkoxy-(C=0)-(C4-Cg)alkyl, wherein said aryl or heterocyclyl
as such or as part of another group is unsubstituted;

R; is, independently at each occurrence, H, (C-Cg)alkyl or (C5-C;)cycloalkyl, wherein said (C5-C;)cycloalkyl is
unsubstituted;

Rg is, independently at each occurrence, (C4-Cglalkyl or (Rg)oN-;

Rg is, independently at each occurrence, (C4-Cglalkyl.

A compound according to claim 3, wherein

R is (C-Cg)alkyl, (C,-Cglalkenyl, aryl, halogen, aryloxy, aryl-S-, (R3)oN-, (R4),C=N-, heterocyclyl, heteroaryl, ar-
yl(C4-Cglalkyl, (C5-C5)cycloalkyl(C,-Cglalkenyl or aryl(C,-Cg)alkenyl, wherein said aryl, heterocyclyl, heteroaryl or
(C3-C)cycloalkyl as such or as part of another group is unsubstituted or substituted with 1, 2 or 3 substituent(s) Rg;
Rj is, independently at each occurrence, H or (C4-Cg)alkyl;

R4 is, independently at each occurrence, H or aryl, wherein said aryl is, independently at each occurrence, substituted
with 1 substituent being (C4-Cg)alkyl, halogen or (C,-Cg)alkoxy;

Rg is, independently at each occurrence, (C4-Cgalkyl, cyano, aryl, halogen, hydroxy, (C4-Cg)alkoxy, (C4-Cg)alkyl-
S-, carboxy(C4-Cglalkyl, halo(C-Cg)alkyl, hydroxy(C,-Cgalkyl, (C4-Cglalkoxy(C4-Cglalkyl, heterocyclyl-(C=0)-,
(R7)2N-(C=0)- or Rg-(0=5=0)-, wherein said aryl or heterocyclyl as such or as part of another group is unsubstituted;
Ry is, independently at each occurrence, H or (C4-Cg)alkyl;

Rg is, independently at each occurrence, (C4-Cglalkyl.

A compound according to claim 4, wherein

Ry is (C¢-Cglalkyl, (Co-Cg)alkenyl, aryl, halogen, aryloxy, aryl-S-, (R3),N-, heterocyclyl, heteroaryl, aryl(C4-Cg)alkyl
oraryl(C,-Cg)alkenyl, wherein said aryl, heterocyclyl or heteroaryl as such or as part of another group is unsubstituted
or substituted with 1, 2 or 3 substituent(s) Rg;

Rj is, independently at each occurrence, H or (C4-Cg)alkyl;

Rg is, independently at each occurrence, (C4-Cg)alkyl, halogen, hydroxy, (C4-Cglalkoxy, carboxy(C4-Cg)alkyl, ha-
lo(C4-Cg)alkyl or (R7)oN-(C=0)-;

Ry is, independently at each occurrence, H or (C4-Cg)alkyl.

A compound according to claim 5, wherein

R1is (C5-Cg)alkenyl, aryl, halogen, aryloxy, aryl-S-, (R3),N-, heteroaryl, aryl(C4-Cg)alkyloraryl(C,-Cg)alkenyl, where-
in said arylor heteroaryl as such or as part of another group is unsubstituted or substituted with 1 or 2 substituent(s) Rg;
Rj is, independently at each occurrence, H or (C4-Cgalkyl;

Reg is, independently at each occurrence, (C4-Cg)alkyl, halogen, (C4-Cglalkoxy, carboxy(C4-Cglalkyl or ha-
lo(C4-Cg)alkyl.

A compound according to claim 6, wherein

R is (C,-Cglalkenyl, aryl, halogen, aryl-S-, heteroaryl or aryl(C4-Cg)alkyl, wherein said aryl or heteroaryl as such
or as part of another group is unsubstituted or substituted with 1 or 2 substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cg)alkyl, halogen or (C4-Cg)alkoxy.

A compound according to claim 7, wherein

R is (C5-Cg)alkenyl, halogen, aryl-S- or aryl(C4-Cg)alkyl, wherein said aryl as part of another group is unsubstituted
or substituted with 1 or 2 substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cgalkyl, halogen or (C4-Cg)alkoxy.

A compound according to claim 7, wherein

Ry is (C5-Cg)alkenyl, aryl, aryl-S-, heteroaryl or aryl(C4-Cg)alkyl, wherein said aryl or heteroaryl as such or as part
of another group is substituted with 1 or 2 substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cgalkyl or (C4-Cg)alkoxy.

A compound according to claim 9, wherein

R is (Co-Cg)alkenyl, aryl-S- or aryl(C4-Cg)alkyl, wherein said aryl as part of another group is substituted with 1 or
2 substituent(s) Rg;

Rg is, independently at each occurrence, (C4-Cgalkyl or (C4-Cg)alkoxy.
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A compound according to claim 7, wherein R, is (C,-Cg)alkenyl.

A compound according to claim 7, wherein
Ry is aryl, wherein said aryl is unsubstituted or substituted with 1 or 2 substituent(s) Rg;
Rg is, independently at each occurrence, (C4-Cgalkyl, halogen or (C4-Cg)alkoxy.

A compound according to claim 7, wherein
Ry is aryl-S-, wherein said aryl is unsubstituted or substituted with 1 or 2 substituent(s) Rg;
Rg is, independently at each occurrence, (C4-Cg)alkyl, halogen or (C4-Cg)alkoxy.

A compound according to claim 7, wherein
R, is heteroaryl, wherein said heteroaryl is unsubstituted or substituted with 1 or 2 substituent(s) Rg;
Rg is, independently at each occurrence, (C4-Cgalkyl, halogen or (C4-Cg)alkoxy.

A compound according to claim 7, wherein
Ry is aryl(C4-Cglalkyl, wherein said aryl is substituted with 1 or 2 substituent(s) Rg;
Rg is, independently at each occurrence, (C4-Cgalkyl or (C4-Cg)alkoxy.

A compound according to claim 1, wherein the compound is 2-bromo-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-
2-(phenylethynyl)isophthalonitrile, 4,5-dihydroxy-2-(prop-1-ynyl)isophthalonitrile, 4,5-dihydroxy-2-(1-methyl-1H-
pyrrol-2-yl)isophthalonitrile,  4,5-dihydroxy-2-(thiophen-2-yl)isophthalonitrile, 2-(furan-2-yl)-4,5-dihydroxyisoph-
thalonitrile, 3’,4°,5-trifluoro-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-(naphthalen-1-yl)isophthalo-
nitrile, 4’-tert-butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-4’-(hydroxymethyl)biphenyl-2,6-dicarbo-
nitrile, 4,5-dihydroxy-2-(naphthalen-2-yl)isophthalonitrile, 3,4-dihydroxy-4’-(isopropylthio)biphenyl-2,6-dicarboni-
trile, 3,4-dihydroxy-4’-(methylthio)biphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-4’-isopropoxybiphenyl-2,6-dicarboni-
trile, 4’-(ethylthio)-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-4’-isopropoxy-3’,5’-dimethylbiphenyl-2,6-
dicarbonitrile, 4’-butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-2’,4’,5’-trimethylbiphenyl-2,6-dicar-
bonitrile, 3,4-dihydroxy-2’,5’-dimethylbiphenyl-2,6-dicarbonitrile, 2-cyclohexenyl-4,5-dihydroxyisophthalonitrile, 3’-
ethyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxybiphenyl-2,4’,6-tricarbonitrile, 3,4-dihydroxy-4’-(isopro-
pylsulfonyl)biphenyl-2,6-dicarbonitrile, 2’,6’-dicyano-3’,4’-dihydroxy-N,N-dimethylbiphenyl-4-sulfonamide, (E)-4,5-
dihydroxy-2-(pent-1-enyl)isophthalonitrile, 2’,6’-dicyano-3’,4’-dihydroxybiphenyl-3-carboxylic acid, 3,4-dihydroxy-
4’-(1-methoxyethyl)biphenyl-2,6-dicarbonitrile, (E)-2-(3,3-dimethylbut-1-enyl)-4,5-dihydroxyisophthalonitrile, 3,4-di-
hydroxy-2’-methylbiphenyl-2,6-dicarbonitrile, (E)-2-(2-cyclohexylvinyl)-4,5-dihydroxyisophthalonitrile, (Z)-4,5-dihy-
droxy-2-(prop-1-enyl)isophthalonitrile, 3-(2’,6’-dicyano-3’,4’-dihydroxybiphenyl-4-yl)propanoic acid, 3,4-dihydroxy-
3’-(hydroxymethyl)biphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-3’-(methoxymethyl)biphenyl-2,6-dicarbonitrile, 2’,6’-di-
cyano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-4-carboxamide, (E)-4,5-dihydroxy-2-(prop-1-enyl)isophthalonitrile, 3,4-
dihydroxybiphenyl-2,6-dicarbonitrile, 3’,4’-dichloro-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-3’-(trif-
luoromethyl)biphenyl-2,6-dicarbonitrile, 2-(furan-3-yl)-4,5-dihydroxyisophthalonitrile, 3,4-dihydroxy-4’-(trifluorome-
thyl)biphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-(thiophen-3-yl)isophthalonitrile, 4,5-dihydroxy-2-(5-methylfuran-2-
yl)isophthalonitrile, 4,5-dihydroxy-2-(5-methylthiophen-2-yl)isophthalonitrile, 2-benzyl-4,5-dihydroxyisophthaloni-
trile, 2-(benzofuran-2-yl)-4,5-dihydroxyisophthalonitrile, 2-(5-chlorothiophen-2-yl)-4,5-dihydroxyisophthalonitrile,
2-(benzo[blthiophen-2-yl)-4,5-dihydroxyisophthalonitrile, (E)-4,5-dihydroxy-2-styrylisophthalonitrile, 4’-ethyl-3,4-di-
hydroxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-3’,5’-dimethylbiphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-(phe-
nylthio)isophthalonitrile, 4,5-dihydroxy-2-(p-tolylthio)isophthalonitrile, 4,5-dihydroxy-2-(4-methylbenzyl)isophthalo-
nitrile, 2-(4-fluorobenzyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(4-hydroxybenzyl)isophthalonitrile, 4,5-di-
hydroxy-2-(2-methoxybenzyl)isophthalonitrile, 4,5-dihydroxy-2-(4-(trifluoromethoxy)benzyl)isophthalonitrile, 2-(3-
fluoro-4-methoxybenzyl)-4,5-dihydroxyisophthalonitrile, 2-(2-fluorobenzyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihy-
droxy-2-(2-methylbenzyl)isophthalonitrile, 2-(2,5-dimethylbenzyl)-4,5-dihydroxyisophthalonitrile, 2-(3-fluoro-5-
methylbenzyl)-4,5-dihydroxyisophthalonitrile, 3-(2,6-dicyano-3,4-dihydroxybenzyl)benzoic acid, 2-(4-fluoro-3-meth-
ylbenzyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(3-methylbenzyl)isophthalonitrile, 2-(5-fluoro-2-methoxy-
benzyl)-4,5-dihydroxyisophthalonitrile, 2-(3,5-dimethylbenzyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(4-
isopropylbenzyl)isophthalonitrile, 2-(4-ethylbenzyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(naphthalen-1-
ylmethyl)isophthalonitrile, 5-(2,6-dicyano-3,4-dihydroxybenzyl)-2-hydroxybenzoic acid, 2-(2,4-dimethylbenzyl)-4,5-
dihydroxyisophthalonitrile, 2-(3,6-dihydro-2H-pyran-4-yl)-4,5-dihydroxyisophthalonitrile, 2-cyclopentenyl-4,5-dihy-
droxyisophthalonitrile, (E)-3-(2,6-dicyano-3,4-dihydroxyphenyl)acrylic acid, (E)-4,5-dihydroxy-2-(3-methoxyprop-1-
enyl)isophthalonitrile, 4,5-dihydroxy-2-(5-(morpholinomethyl)thiophen-2-yl)isophthalonitrile, 3,4-dihydroxy-4’-(mor-
pholine-4-carbonyl)biphenyl-2,6-dicarbonitrile, 2-(5’-hexyl-2,2’-bithiophen-5-yl)-4,5-dihydroxyisophthalonitrile, 2-(1-
benzyl-1H-pyrazol-4-yl)-4,5-dihydroxyisophthalonitrile, 2-(5-hexylthiophen-2-yl)-4,5-dihydroxyisophthalonitrile, (Z)-
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2-(but-2-enyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(3-methylbut-2-enyl)isophthalonitrile, (E)-2-(but-2-
enyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-methylisophthalonitrile,  4,5-dihydroxy-2-(2-methylprop-1-
enyl)isophthalonitrile, 3,4-dihydroxy-3’-methylbiphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-vinylisophthalonitrile, 4,5-
dihydroxy-2-(prop-1-en-2-yl)isophthalonitrile, 2-(2-ethoxythiazol-5-yl)-4,5-dihydroxyisophthalonitrile, 2-allyl-4,5-di-
hydroxyisophthalonitrile, 3’-(tert-butoxymethyl)-3,4-dihydroxybiphenyl-2,6-dicarbonitrile, tert-butyl 2’,6’-dicyano-
3", 4’-dihydroxybiphenyl-3-carboxylate, 3,4-dihydroxybiphenyl-2,3’,6-tricarbonitrile, 2’,6’-dicyano-3’,4’-dihydroxy-
N,N-dipropylbiphenyl-3-carboxamide, 2’,6’-dicyano-N-cyclohexyl-3’,4’-dihydroxybiphenyl-4-carboxamide, 2’,6’-di-
cyano-N-cyclohexyl-3’,4’-dihydroxybiphenyl-3-carboxamide, 2’,6’-dicyano-N,N-diethyl-3’,4’-dihydroxybiphenyl-4-
carboxamide, 2’,6’-dicyano-N,N-diethyl-3’,4’-dihydroxybiphenyl-3-carboxamide, 2’,6’-dicyano-N-ethyl-3’,4’-dihy-
droxybiphenyl-3-carboxamide, 2’,6’-dicyano-3’,4’-dihydroxy-N,N-dimethylbiphenyl-3-carboxamide, 4’-fluoro-3,4-di-
hydroxybiphenyl-2,6-dicarbonitrile, 3’,4’-difluoro-3,4-dihydroxybiphenyl-2,6-dicarbonitrile,  4’-fluoro-3,3’,4-trihy-
droxybiphenyl-2,6-dicarbonitrile, (E)-4,5-dihydroxy-2-(3-phenylprop-1-enyl)isophthalonitrile, 4’-fluoro-3,4-dihy-
droxy-3’-methoxybiphenyl-2,6-dicarbonitrile, 5-(2,6-dicyano-3,4-dihydroxyphenyl)thiophene-2-carboxylic acid, 3,4-
dihydroxy-4’-(methylsulfonyl)biphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-4’-propoxybiphenyl-2,6-dicarbonitrile, 2’,6’-
dicyano-3’,4’-dihydroxybiphenyl-4-carboxylic acid, 4’-chloro-3,4-dihydroxy-3’-methylbiphenyl-2,6-dicarbonitrile,
4,5-dihydroxy-2-(5-phenylthiophen-2-yl)isophthalonitrile, 3,4-dihydroxy-4’-isopropylbiphenyl-2,6-dicarbonitrile, 3,4-
dihydroxy-4’-propylbiphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-(1-phenylvinyl)isophthalonitrile, 2’,6’-dicyano-3’,4’-
dihydroxybiphenyl-2-carboxylic acid, 4-(2,6-dicyano-3,4-dihydroxybenzyl)benzoic acid, (E)-4,5-dihydroxy-2-(4-
methoxystyryl)isophthalonitrile, 3,4-dihydroxy-3’,4’-dimethylbiphenyl-2,6-dicarbonitrile, (E)-4,5-dihydroxy-2-(4-
methylstyryl)isophthalonitrile, 4,5-dihydroxy-2-(6-hydroxynaphthalen-2-ylisophthalonitrile, 4’-fluoro-3,4-dihydroxy-
3’-methylbiphenyl-2,6-dicarbonitrile, 4,5-dihydroxy-2-(3-methylbut-2-en-2-yl)isophthalonitrile, 2-(2,5-dimethylthi-
ophen-3-yl)-4,5-dihydroxyisophthalonitrile, 2-(2,3-difluoro-4-methylbenzyl)-4,5-dihydroxyisophthalonitrile,
2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)propancic  acid, (E)-2-(3-cyclopentylprop-1-enyl)-4,5-dihydrox-
yisophthalonitrile, 4,5-dihydroxy-2-(1-isobutyl-1H-pyrazol-4-yl)isophthalonitrile, 2-(4-(2,6-dicyano-3,4-dihydroxy-
phenyl)-1H-pyrazol-1-yl) acetic acid, 4,5-dihydroxy-2-(1-methyl-1H-pyrazol-4-yl)isophthalonitrile, 4,5-dihydroxy-
2-(3-methoxyprop-1-ynyl)isophthalonitrile, (E)-4,5-dihydroxy-2-(2-(thiophen-3-yl)vinyl)isophthalonitrile, (E)-2-(2-cy-
clopropylvinyl)-4,5-dihydroxyisophthalonitrile, 2’,6’-dicyano-3’,4’-dihydroxybiphenyl-4-carboxamide, 3,4-dihydroxy-
3", 4’-dimethoxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-3’-isopropylbiphenyl-2,6-dicarbonitrile, 2-(2,3-dihydroben-
zofuran-5-yl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-(6-methoxynaphthalen-2-yl)isophthalonitrile, 4,5-dihy-
droxy-2-(4-(hydroxymethyl)benzyl)isophthalonitrile, 2-(2,6-difluoro-3-methylbenzyl)-4,5-dihydroxyisophthalonitrile,
4,5-dihydroxy-2-(4-(trifluoromethyl)phenylthio)isophthalonitrile, 2-(2,4-dimethylphenylthio)-4,5-dihydroxyisoph-
thalonitrile, methyl 3-(4-(2,6-dicyano-3,4-dihydroxyphenylthio)phenyl)propanoate, 4,5-dihydroxy-2-(p-tolyloxy)iso-
phthalonitrile, (E)-2-(2,4-difluorostyryl)-4,5-dihydroxyisophthalonitrile, (E)-4,5-dihydroxy-2-(3-(trifluoromethyl)styr-
ylisophthalonitrile, (E)-4,5-dihydroxy-2-(4-methylpent-1-enyl)isophthalonitrile, (E)-2-(3,5-difluorostyryl)-4,5-dihy-
droxyisophthalonitrile, 2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)acetic acid, 2-(4-chlorobenzyl)-4,5-dihydrox-
yisophthalonitrile, 3,4-dihydroxy-4’-methylbiphenyl-2,6-dicarbonitrile, 3-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phe-
nyl)propanoic acid, 4,5-dihydroxy-2-(4-(trifluoromethyl)benzyl)isophthalonitrile, (E)-4,5-dihydroxy-2-(4-(trifluorome-
thyl)styryl)isophthalonitrile, 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthalonitrile, 4-(2,6-dicyano-3,4-dihydroxyphenylth-
io)benzoic acid, 2-(4-ethylphenylthio)-4,5-dihydroxyisophthalonitrile, 2-(4-chlorophenylthio)-4,5-dihydroxyisoph-
thalonitrile, 4,5-dihydroxy-2-(o-tolylthio)isophthalonitrile, methyl 4-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoate,
2-(2-chlorophenylthio)-4,5-dihydroxyisophthalonitrile, methyl 2-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoate,
2-(4-(2,6-dicyano-3,4-dihydroxyphenylthio)phenyl)acetic acid, 2-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoic ac-
id, 3-(4-(2,6-dicyano-3,4-dihydroxyphenylthio)phenyl)propanoic acid, 4,5-dihydroxy-2-(4-methoxyphenylthio)isoph-
thalonitrile, methyl 2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)acetate, 4,5-dihydroxy-2-(3-methoxyphenylth-
io)isophthalonitrile, methyl 4-(2,6-dicyano-3,4-dihydroxyphenoxy)benzoate, 4,5-dihydroxy-2-(pyridin-4-ylthio)isoph-
thalonitrile, 3-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoic acid, 2-(4-cyanophenylthio)-4,5-dihydroxyisophthaloni-
trile, 4,5-dihydroxy-2-(naphthalen-2-ylthio)isophthalonitrile, 2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phenyl)-N,N-di-
ethylacetamide, 2-(4-ethylphenoxy)-4,5-dihydroxyisophthalonitrile, 2-(4-acetylphenoxy)-4,5-dihydroxyisophthaloni-
trile, 4,5-dihydroxy-2-(1-oxo-2,3-dihydro-1H-inden-5-yloxy)isophthalonitrile, 2-(2’,6’-dicyano-3’,4’-dihydroxybiphe-
nyl-4-yl)acetic acid, 2-(2,4-dimethylphenoxy)-4,5-dihydroxyisophthalonitrile, 2-(4-chlorophenoxy)-4,5-dihydrox-
yisophthalonitrile,  4,5-dihydroxy-2-(4-(trifluoromethyl)phenoxy)isophthalonitrile,  4,5-dihydroxy-2-(1H-inden-3-
yl)isophthalonitrile, 4,5-dihydroxy-2-(morpholinomethyl)isophthalonitrile, 2-((diethylamino)methyl)-4,5-dihydrox-
yisophthalonitrile hydrochloride, 4,5-dihydroxy-2-(((2-hydroxyethyl)amino)methyl)isophthalonitrile hydrochloride
(1:1), 4,5-dihydroxy-2-(3-hydroxypropyl)isophthalonitrile, 2-amino-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-
2-(pyrrolidin-1-yl)isophthalonitrile, 2-(2,6-dimethylmorpholino)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-mor-
pholinoisophthalonitrile, 4,5-dihydroxy-2-(isopropylamino)isophthalonitrile, 4,5-dihydroxy-2-(3-methoxypropylami-
no)isophthalonitrile, 2,4,5-trihydroxyisophthalonitrile, 2-ethyl-4,5-dihydroxyisophthalonitrile, 3,4-dihydroxy-4’-meth-
oxybiphenyl-2,6-dicarbonitrile, 3,4-dihydroxy-3’-(morpholine-4-carbonyl)biphenyl-2,6-dicarbonitrile, N-butyl-2’,6’-di-
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cyano-3’,4’-dihydroxybiphenyl-4-carboxamide, 2-(3,3-dimethylbutyl)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-
2-(piperidin-1-yl)isophthalonitrile, 2-(hexylamino)-4,5-dihydroxyisophthalonitrile, 2-(cyclohexylamino)-4,5-dihydrox-
yisophthalonitrile, 4,5-dihydroxy-2-(2-methoxyethylamino)isophthalonitrile, 2-(4-benzylpiperidin-1-yl)-4,5-dihydrox-
yisophthalonitrile, 4,5-dihydroxy-2-(pentan-3-ylamino)isophthalonitrile, (E)-2-(4-ethylbenzylideneamino)-4,5-dihy-
droxyisophthalonitrile, (E)-4,5-dihydroxy-2-(4-methoxybenzylideneamino)isophthalonitrile, (E)-2-(4-fluorobenzyli-
deneamino)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-2-tosylisophthalonitrile, 4-(2,6-dicyano-3,4-dihydroxy-
phenoxy)benzoic acid, 2-(benzo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitrile, 2-(4-fluorophenylthio)-4,5-dihy-
droxyisophthalonitrile, 2-(biphenyl-4-ylmethyl)-4,5-dihydroxyisophthalonitrile, 2-(4-chloro-2-methylbenzyl)-4,5-dihy-
droxyisophthalonitrile, 2-(2-ethylbenzyl)-4,5-dihydroxyisophthalonitrile, 2-(2,3-dihydro-1H-inden-5-yloxy)-4,5-dihy-
droxyisophthalonitrile, enantiomer A of 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthalonitrile, enantiomer B of 4,5-dihy-
droxy-2-(p-tolylsulfinyl)isophthalonitrile, 2-((cyclohexylmethyl)amino)-4,5-dihydroxyisophthalonitrile, 4,5-dihydroxy-
2-(4-phenoxyphenylthio)isophthalonitrile, 4,5-dihydroxy-2-(pyridin-3-yl)isophthalonitrile, 4,5-dihydroxy-2-(4-(2,2,2-
trifluoroethyl)benzyl)isophthalonitrile, 4,5-dihydroxy-2-(4-methyl-2-(trifluoromethyl)benzyl)isophthalonitrile, 4,5-di-
hydroxy-2-((4-(morpholine-4-carbonyl)phenyl)thio)isopththalonitrile, 4,5-dihydroxy-2-(methyl(p-tolylyamino)isoph-
thalonitrile or 4,5-dihydroxy-2-((6-methoxynaphthalen-2-ylymethyl)isophthalonitrile.

A compound according to claim 1, wherein the compound is 4,5-dihydroxy-2-(1-methyl-1H-pyrrol-2-yl)isophthaloni-
trile.

A compound according to claim 1, wherein the compound is 4’-tert-butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile.
A compound according to claim 1, wherein the compound is 3,4-dihydroxy-2’,5’-dimethylbiphenyl-2,6-dicarbonitrile.

A compound according to claim 1, wherein the compound is (E)-2-(3,3-dimethylbut-1-enyl)-4,5-dihydroxyisophthalo-
nitrile.

A compound according to claim 1, wherein the compound is (E)-4,5-dihydroxy-2-(prop-1-enyl)isophthalonitrile.

A compound according to claim 1, wherein the compound is 4’-ethyl-3,4-dihydroxybiphenyl-2,6-dicarbonitrile.

A compound according to claim 1, wherein the compound is 4,5-dihydroxy-2-(4-methylbenzyl)isophthalonitrile.

A compound according to claim 1, wherein the compound is 4,5-dihydroxy-2-(2-methoxybenzyl)isophthalonitrile.
A compound according to claim 1, wherein the compound is 2-(3,5-dimethylbenzyl)-4,5-dihydroxyisophthalonitrile.
A compound according to claim 1, wherein the compound is 2-(4-ethylbenzyl)-4,5-dihydroxyisophthalonitrile.

A compound according to claim 1, wherein the compound is 4,5-dihydroxy-2-(2-methylprop-1-enyl)isophthalonitrile.
A compound according to claim 1, wherein the compound is 4,5-dihydroxy-2-vinylisophthalonitrile.

A compound according to claim 1, wherein the compound is 4,5-dihydroxy-2-(prop-1-en-2-yl)isophthalonitrile.

A compound according to claim 1, wherein the compound is 2-(2-ethoxythiazol-5-yl)-4,5-dihydroxyisophthalonitrile.
A compound according to claim 1, wherein the compound is 2-allyl-4,5-dihydroxyisophthalonitrile.

A compound according to claim 1, wherein the compound is 3,4-dihydroxy-4’-isopropylbiphenyl-2,6-dicarbonitrile.
A compound according to claim 1, wherein the compound is 3,4-dihydroxy-4’-propylbiphenyl-2,6-dicarbonitrile.

A compound according to claim 1, wherein the compound is 3,4-dihydroxy-3’,4’-dimethylbiphenyl-2,6-dicarbonitrile.

A compound according to claim 1, wherein the compound is 2-(2,5-dimethylthiophen-3-yl)-4,5-dihydroxyisophthalo-
nitrile.

A compound according to claim 1, wherein the compound is 4,5-dihydroxy-2-(1-isobutyl-1H-pyrazol-4-yl)isophthalo-
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nitrile.

37. A compound according to claim 1, wherein the compound is 3,4-dihydroxy-4’-methylbiphenyl-2,6-dicarbonitrile.

38. A compound according to claim 1, wherein the compound is 2-(4-ethylphenylthio)-4,5-dihydroxyisophthalonitrile.

39. A compound according to claim 1, wherein the compound is 4,5-dihydroxy-2-(o-tolylthio)isophthalonitrile.

40. A compound according to claim 1, wherein the compound is 4,5-dihydroxy-2-(4-methoxyphenylthio)isophthalonitrile.

41. A compound according to claim 1, wherein the compound is 3,4-dihydroxy-4’-methoxybiphenyl-2,6-dicarbonitrile.

42. A compound according to claim 1, wherein the compound is 2-(2-ethylbenzyl)-4,5-dihydroxyisophthalonitrile.

43. A compound according to any one of claims 1 to 42 for use as a medicament.

44. A compound according to any one of claims 1 to 42 for use in the treatment of a disease or condition where a COMT
inhibiting agent is indicated to be useful.

45. A compound according to claim 44, wherein the disease is Parkinson’s disease.

46. A pharmaceutical composition comprising as active ingredient at least one compound according to any one of claims
1 to 42 and a pharmaceutically acceptable carrier, diluent, excipient or a mixture thereof.

47. A pharmaceutical composition according to claim 46, wherein the composition further comprises at least one other
active ingredient.

48. A pharmaceutical composition according to claim 47, wherein the composition comprises levodopa and carbidopa.

Patentanspriiche

1. Verbindung der Formel I,

OH

HO.

A\
/

worin

R1 (C1-Cg)-Alkyl, (C,-Cg)-Alkenyl, (C,-Cg)-Alkinyl, (C3-C;)-Cycloalkyl, (C4-Cq)-Cycloalkenyl, Aryl, (R5),C=C-,
Halogen, Hydroxy, (C4-Cg)-Alkoxy, (C4-Cg)-Alkyl-S-, (C4-C4g)-Cycloalkenyloxy, (C4-C4g)-Cycloalkenyl-S-, Ary-
loxy, Aryl-S-, Heteroaryloxy, Heteroaryl-S-, (R3),N-, (R4),C=N-, Heterocyclyl, Heteroaryl, Aryl-(C4-Cg)-alkyl, (1-
Amino-1-carboxymethyl)-(C4-Cg)-alkyl, Halo-(C-Cg)-alkyl, Hydroxy-(C,-Cg)-alkyl, (C4-Cg)-Alkoxy-(C4-Cg)-al-
kyl, (C4-Cg)-Alkyl-S-(C-Cg)-alkyl, (R3)oN-(C4-Cg)-Alkyl, Heterocyclyl-(C4-Cg)-alkyl, Carboxy-(C,-Cg)-alkenyl,
(C3-Cy)-Cycloalkyl-(C»-Cg)-alkenyl,  Aryl-(C5-Cg)-alkenyl, (C4-Cg)-Alkoxy-(C,-Cg)-alkenyl, Heterocyc-
lyl-(C5-Cg)-alkenyl, Heteroaryl-(C,-Cg)-alkenyl, Carboxy-(C,-Cg)-alkinyl, (C3-C;)-Cycloalkyl-(C5-Cg)-alkinyl,
Aryl-(C,-Cg)-alkinyl, (C4-Cg)-Alkoxy-(C,-Cg)-alkinyl, Heterocyclyl-(C,-Cg)-alkinyl, Heteroaryl-(C5-Cg)-alkinyl,
Halo-(C4-Cg)-Alkoxy, Hydroxy-(C-Cg)-alkoxy, (C4-Cg)-Alkoxy-(C4-Cg)-alkoxy, (C4-Cg)-Alkyl-(C=0)-O-,
R5-(5=0)-, R5-(0=5=0)-, Hydroxy-(C,-Cg)-alkoxy-(C,-Cg)-alkyl, (C-Cg)-Alkoxy-(C=0)-(C,-Cg)-alkenyl oder
(C4-Cg)-Alkyl-(C=0)-O-(C4-Cg)-alkyl ist, wobei das (C,4-C,q)-Cycloalkenyl, Aryl, Heterocyclyl, Heteroaryl oder
(C3-Cy)-Cycloalkyl als solches oder als Teil einer sonstigen Gruppe unsubstituiert oder mit 1, 2 oder 3 Substi-
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tuenten Ry substituiert ist;

R, unabhéngig bei jedem Auftreten Carboxy oder Aryl ist, wobei das Aryl unabhangig bei jedem Auftreten
unsubstituiert oder mit 1, 2 oder 3 Substituenten Ry substituiert ist;

R3 unabhangig bei jedem Auftreten H, (C4-Cg)-Alkyl, (C3-C;)-Cycloalkyl, Aryl, (C3-C4)-Cycloalkyl-(C4-Cg)-alkyl,
Hydroxy-(C4-Cg)-alkyl oder (C4-Cg)-Alkoxy-(C4-Cg)-alkyl ist, wobei das (C5-C,)-Cycloalkyl oder Aryl als solches
oder als Teil einer sonstigen Gruppe bei jedem Auftreten unsubstituiert oder mit 1 Substituenten substituiert
ist, der (C4-Cg)-Alkyl, Halogen, Hydroxy, (C4-Cg)-Alkoxy oder Hydroxy-(C-Cg)-alkyl ist;

R, unabhéngig bei jedem Auftreten H oder Arylist, wobeidas Aryl unabhangig bei jedem Auftreten unsubstituiert
oder mit 1 Substituenten substituiert ist, der (C4-Cg)-Alkyl, Halogen oder (C4-Cg)-Alkoxy ist;

Rs5 (C4-Cg)-Alkyl, Aryl, Hydroxy oder (C4-Cg)-Alkoxy ist, wobei das Aryl mit 1, 2 oder 3 Substituenten Rg sub-
stituiert ist;

Rg unabhéngig bei jedem Auftreten (C4-Cg)-Alkyl, (C5-Cg)-Alkenyl, Carboxy, Cyan, Aryl, Halogen, Hydroxy,
(C4-Cg)-Alkoxy, (C4-Cg)-Alkyl-S-, (C4-C4g)-Cycloalkenyloxy, (C4-C4g)-Cycloalkenyl-S-, Aryloxy, Aryl-S-, Hete-
roaryloxy, Heteroaryl-S-, (R7),N-, Heteroaryl, Carboxy-(C4-Cg)-alkyl, Aryl-(C-Cg)-alkyl, Halo-(C-Cg)-alkyl, Hy-
droxy-(C4-Cg)-alkyl, (C1-Cg)-Alkoxy-(C4-Cg)-alkyl, Heterocyclyl-(C4-Cg)-alkyl, (C4-Cg)-Alkyl-(C=0)-,
(C4-Cg)-Alkoxy-(C=0)-, Heterocyclyl-(C=0)-, (R7),N-(C=0)-, Halo-(C¢-Cg)-alkoxy, Rg-(S=0)-, Rg-(0=5=0)-,
(C4-Cg)-Alkoxy-(C=0)-(C4-Cg)-alkyl, (R7)oN-(C=0)-(C4-Cg)-alkyl oder (C4-Cg)-Alkoxy-(C4-Cg)-alkoxy-(C=0)-
ist, wobei das Aryl, Heteroaryl oder Heterocyclyl als solches oder als Teil einer sonstigen Gruppe unabhangig
bei jedem Auftreten unsubstituiert oder mit 1 Substituenten substituiert ist, der (C4-Cg)-Alkyl ist;

oder Rg und Rg beide an dasselbe Kohlenstoffringatom gebunden sind und zusammen mit dem Kohlenstoff-
ringatom, an das sie gebunden sind, eine -(C=0)-Gruppe bilden;

R7 unabhéngig bei jedem Auftreten H, (C4-Cg)-Alkyl, (C5-C4)-Cycloalkyl oder Carboxy-(C4-Cg)-alkyl ist, wobei
das (C5-C,)-Cycloalkyl unabhéngig unsubstituiert oder mit 1 Substituenten substituiert ist, der (C-Cg)-Alkyl ist;
Rg unabhéngig bei jedem Auftreten (C4-Cg)-Alkyl, Hydroxy, (C4-Cg)-Alkoxy oder (Rg)oN- ist;

Rg unabhéangig bei jedem Auftreten (C4-Cg)-Alkyl ist;

oder ein pharmazeutisch vertragliches Salz oder ein pharmazeutisch vertraglicher Ester davon.

Verbindung nach Anspruch 1, worin

R (C4-Cg)-Alkyl, (C-Cg)-Alkenyl, (Co-Cg)-Alkinyl, (C4-C4g)-Cycloalkenyl, Aryl, Halogen, Hydroxy, (C4-C44)-Cyclo-
alkenyloxy, Aryloxy, Aryl-S-, Heteroaryl-S-, (R3),N-, (R4),C=N-, Heterocyclyl, Heteroaryl, Aryl-(C4-Cg)-alkyl, Hydro-
xy-(C4-Cg)-alkyl, (R3)oN-(C4-Cg)-Alkyl, Heterocyclyl-(C4-Cg)-alkyl, Carboxy-(C,-Cg)-alkenyl, (C3-C;)-Cycloal-
kyl-(C5-Cg)-alkenyl, Aryl-(C5-Cg)-alkenyl, (C1-Cg)-Alkoxy-(C,-Cg)-alkenyl, Heteroaryl-(C,-Cg)-alkenyl,
Aryl-(C5-Cg)-alkinyl, (C4-Cg)-Alkoxy-(C,-Cg)-alkinyl, R5-(S=0)-, R5-(0=5=0)- oder (C4-Cg)-Alko-
xy-(C=0)-(C,-Cg)-alkenyl ist, wobei das (C,4-C4)-Cycloalkenyl, Aryl, Heterocyclyl, Heteroaryl oder (C5-C)-Cyclo-
alkyl als solches oder als Teil einer sonstigen Gruppe unsubstituiert oder mit 1, 2 oder 3 Substituenten Rg substituiert
ist;

R3 unabhangig bei jedem Auftreten H, (C4-Cg)-Alkyl, (C3-C)-Cycloalkyl, Aryl, (C5-C;)-Cycloalkyl-(C4-Cg)-alkyl, Hy-
droxy-(C4-Cg)-alkyl oder (C4-Cg)-Alkoxy-(C4-Cg)-alkyl ist, wobei das (C5-C;)-Cycloalkyl oder Aryl als solches oder
als Teil einer sonstigen Gruppe unsubstituiert oder mit 1 Substituenten substituiert ist, der (C4-Cg)-Alkyl ist;

R, unabhéngig beijedem Auftreten H oder Arylist, wobeidas Aryl unabhéngig beijedem Auftreten mit 1 Substituenten
substituiert ist, der (C4-Cg)-Alkyl, Halogen oder (C4-Cg)-Alkoxy ist;

Rs Aryl ist, wobei das Aryl mit 1 Substituenten Rg substituiert ist;

Re unabhangig bei jedem Auftreten (C4-Cg)-Alkyl, (C5-Cg)-Alkenyl, Carboxy, Cyan, Aryl, Halogen, Hydroxy,
(C4-Cg)-Alkoxy, (C4-Cg)-Alkyl-S-, Aryloxy, Heteroaryl, Carboxy-(C4-Cg)-alkyl, Aryl-(C4-Cg)-alkyl, Halo-(C4-Cg)-alkyl,
Hydroxy-(C4-Cg)-alkyl, (C4-Cg)-Alkoxy-(C4-Cg)-alkyl, Heterocyclyl-(C4-Cg)-alkyl, (C1-Cg)-Alkyl-(C=0)-, (C4-Cg)-Alk-
oxy-(C=0)-, Heterocyclyl-(C=0)-, (R;),N-(C=0)-, Halo-(C;-Cg)-alkoxy, Rg-(0=S=0)-, (C4-Cg)-Alko-
xy-(C=0)-(C4-Cg)-alkyl, (R;)oN-(C=0)-(C4-Cg)-alkyl oder (C-Cg)-Alkoxy-(C4-Cg)-alkoxy-(C=0)- ist, wobei das Aryl,
Heteroaryl oder Heterocyclyl als solches oder als Teil einer sonstigen Gruppe unabhangig bei jedem Auftreten
unsubstituiert oder mit 1 Substituenten substituiert ist, der (C4-Cg)-Alky! ist;

oder Rg und Rg beide an dasselbe Kohlenstoffringatom gebunden sind und zusammen mit dem Kohlenstoffringatom,
an das sie gebunden sind, eine -(C=0)-Gruppe bilden;

R unabhéngig bei jedem Auftreten H, (C4-Cg)-Alkyl, (C5-C;)-Cycloalkyl oder Carboxy-(C4-Cg)-alkyl ist, wobei das
(C3-C;)-Cycloalkyl unsubstituiert ist;

Rg unabhéangig bei jedem Auftreten (C4-Cg)-Alkyl oder (Rg),N- ist;

Rg unabhéangig bei jedem Auftreten (C4-Cg)-Alkyl ist.

Verbindung nach Anspruch 2, worin
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R1 (C4-Cg)-Alkyl, (C5-Cg)-Alkenyl, (C,-Cg)-Alkinyl, (C4-C4q)-Cycloalkenyl, Aryl, Halogen, (C4-C,y)-Cycloalkenyloxy,
Aryloxy, Aryl-S-, Heteroaryl-S-, (R3)oN-, (R4)2,C=N-, Heterocyclyl, Heteroaryl, Aryl-(C-Cg)-alkyl, (R3)oN-(C4-Cg)-Al-
kyl, Carboxy-(C,-Cg)-alkenyl, (C3-C4)-Cycloalkyl-(C,-Cg)-alkenyl oder Aryl-(C,-Cg)-alkenyl ist, wobei das
(C4-Cyp)-Cycloalkenyl, Aryl, Heterocyclyl, Heteroaryl oder (C3-C;)-Cycloalkyl als solches oder als Teil einer sons-
tigen Gruppe unsubstituiert oder mit 1, 2 oder 3 Substituenten Ry substituiert ist;

Rj unabhéngig bei jedem Auftreten H, (C4-Cg)-Alkyl oder (C4-Cg)-Alkoxy-(C4-Cg)-alkyl ist;

R, unabhéngig beijedem Auftreten H oder Arylist, wobeidas Aryl unabhéngig beijedem Auftreten mit 1 Substituenten
substituiert ist, der (C4-Cg)-Alkyl, Halogen oder (C4-Cg)-Alkoxy ist;

Rg unabhangig bei jedem Auftreten (C¢-Cg)-Alkyl, Cyan, Aryl, Halogen, Hydroxy, (C4-Cg)-Alkoxy, (C4-Cg)-Alkyl-S-,
Carboxy-(C4-Cg)-alkyl, Aryl-(C4-Cg)-alkyl, Halo-(C4-Cg)-alkyl, Hydroxy-(C4-Cg)-alkyl, (C4-Cg)-Alkoxy-(C4-Cg)-alkyl,
Heterocyclyl-(C=0)-, (R;)oN-(C=0)-, Rg-(0=5=0)- oder (C {-Cg)-Alkoxy-(C=0)-(C4-Cg)-alkyl ist, wobei das Aryl oder
Heterocyclyl als solches oder als Teil einer sonstigen Gruppe unsubstituiert ist;

R unabhéngig bei jedem Auftreten H, (C4-Cg)-Alkyl oder (C5-C)-Cycloalkyl ist, wobei das (C5-C4)-Cycloalkyl un-
substituiert ist;

Rg unabhéangig bei jedem Auftreten (C4-Cg)-Alkyl oder (Rg),N- ist;

Rg unabhéangig bei jedem Auftreten (C4-Cg)-Alkyl ist.

Verbindung nach Anspruch 3, worin

R¢ (C4-Cg)-Alkyl, (C-Cg)-Alkenyl, Aryl, Halogen, Aryloxy, Aryl-S-, (R3)oN-, (R4)o,C=N-, Heterocyclyl, Heteroaryl,
Aryl-(C4-Cg)-alkyl, (C3-C7)-Cycloalkyl-(C,-Cg)-alkenyl oder Aryl-(C,-Cg)-alkenyl ist, wobei das Aryl, Heterocyclyl,
Heteroaryl oder (C5-C;)-Cycloalkyl als solches oder als Teil einer sonstigen Gruppe unsubstituiert oder mit 1, 2 oder
3 Substituenten Rg substituiert ist;

Rj unabhéngig bei jedem Auftreten H oder (C4-Cg)-Alkyl ist;

R, unabhéngig beijedem Auftreten H oder Arylist, wobeidas Aryl unabhéngig beijedem Auftreten mit 1 Substituenten
substituiert ist, der (C4-Cg)-Alkyl, Halogen oder (C4-Cg)-Alkoxy ist;

Rg unabhangig bei jedem Auftreten (C¢-Cg)-Alkyl, Cyan, Aryl, Halogen, Hydroxy, (C4-Cg)-Alkoxy, (C4-Cg)-Alkyl-S-,
Carboxy-(C4-Cg)-alkyl, Halo-(C4-Cg)-alkyl, Hydroxy-(C4-Cg)-alkyl, (C4-Cg)-Alkoxy-(C4-Cg)-alkyl, Heterocyc-
lyl-(C=0)-, (R7)2N-(C=0)- oder Rg-(O=5=0)- ist, wobei das Aryl oder Heterocyclyl als solches oder als Teil einer
sonstigen Gruppe unsubstituiert ist;

R unabhéngig bei jedem Auftreten H oder (C4-Cg)-Alkyl ist;

Rg unabhéangig bei jedem Auftreten (C4-Cg)-Alkyl ist.

Verbindung nach Anspruch 4, worin

R1(C4-Cg)-Alkyl, (C5-Cg)-Alkenyl, Aryl, Halogen, Aryloxy, Aryl-S-, (R3)o,N-, Heterocyclyl, Heteroaryl, Aryl-(C1-Cg)-al-
kyl oder Aryl-(C,-Cg)-alkenylist, wobeidas Aryl, Heterocyclyl oder Heteroaryl als solches oder als Teil einer sonstigen
Gruppe unsubstituiert oder mit 1, 2 oder 3 Substituenten Rg substituiert ist;

R3 unabhangig bei jedem Auftreten H oder (C4-Cg)-Alkyl ist;

Re unabhangig bei jedem Auftreten (C4-Cg)-Alkyl, Halogen, Hydroxy, (C-Cg)-Alkoxy, Carboxy-(C4-Cg)-alkyl, Ha-
lo-(C4-Cg)-alkyl oder (R7)oN-(C=0)- ist;

R7 unabhéangig bei jedem Auftreten H oder (C4-Cg)-Alkyl ist.

Verbindung nach Anspruch 5, worin

R1 (C5-Cg)-Alkenyl, Aryl, Halogen, Aryloxy, Aryl-S-, (R3)oN-, Heteroaryl, Aryl-(C4-Cg)-alkyl oder Aryl-(C,-Cg)-alkenyl
ist, wobei das Aryl oder Heteroaryl als solches oder als Teil einer sonstigen Gruppe unsubstituiert oder mit 1 oder
2 Substituenten Rg substituiert ist;

R3 unabhangig bei jedem Auftreten H oder (C4-Cg)-Alkyl ist;

Rg unabhéngig bei jedem Auftreten (C4-Cg)-Alkyl, Halogen, (C,-Cg)-Alkoxy, Carboxy-(C4-Cg)-alkyl oder Ha-
lo-(C4-Cg)-alkyl ist.

Verbindung nach Anspruch 6, worin

R1 (C5-Cg)-Alkenyl, Aryl, Halogen, Aryl-S-, Heteroaryl oder Aryl-(C4-Cg)-alkyl ist, wobei das Aryl oder Heteroaryl
als solches oder als Teil einer sonstigen Gruppe unsubstituiert oder mit 1 oder 2 Substituenten Rg substituiert ist;
Rg unabhéngig bei jedem Auftreten (C4-Cg)-Alkyl, Halogen oder (C4-Cg)-Alkoxy ist.

Verbindung nach Anspruch 7, worin

R4 (C5-Cg)-Alkenyl, Halogen, Aryl-S- oder Aryl-(C4-Cg)-alky! ist, wobei das Aryl als solches oder als Teil einer
sonstigen Gruppe unsubstituiert oder mit 1 oder 2 Substituenten Rg substituiert ist;

Rg unabhangig bei jedem Auftreten (C4-Cg)-Alkyl, Halogen oder (C4-Cg)-Alkoxy ist.
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Verbindung nach Anspruch 7, worin

R1 (C5-Cg)-Alkenyl, Aryl, Halogen, Aryl-S-, Heteroaryl oder Aryl-(C4-Cg)-alkyl ist, wobei das Aryl oder Heteroaryl
als solches oder als Teil einer sonstigen Gruppe mit 1 oder 2 Substituenten Rg substituiert ist;

Rg unabhangig bei jedem Auftreten (C4-Cg)-Alkyl oder (C4-Cg)-Alkoxy ist.

Verbindung nach Anspruch 9, worin

R¢ (C5-Cg)-Alkenyl, Aryl-S- oder Aryl-(C4-Cg)-alkyl ist, wobei das Aryl als solches oder als Teil einer sonstigen
Gruppe mit 1 oder 2 Substituenten Rg substituiert ist;

Rg unabhangig bei jedem Auftreten (C4-Cg)-Alkyl oder (C4-Cg)-Alkoxy ist.

Verbindung nach Anspruch 7, worin
R (C,-Cg)-Alkenyl ist.

Verbindung nach Anspruch 7, worin
R1 Aryl ist, wobei das Aryl unsubstituiert oder mit 1 oder 2 Substituenten Rg substituiert ist;
Rg unabhangig bei jedem Auftreten (C4-Cg)-Alkyl, Halogen oder (C4-Cg)-Alkoxy ist.

Verbindung nach Anspruch 7, worin
R Aryl-S ist, wobei das Aryl unsubstituiert oder mit 1 oder 2 Substituenten Rg substituiert ist;
Rg unabhangig bei jedem Auftreten (C4-Cg)-Alkyl, Halogen oder (C4-Cg)-Alkoxy ist.

Verbindung nach Anspruch 7, worin
R Heteroaryl ist, wobei das Heteroaryl unsubstituiert oder mit 1 oder 2 Substituenten Rg substituiert ist;
Rg unabhéngig bei jedem Auftreten (C4-Cg)-Alkyl, Halogen oder (C4-Cg)-Alkoxy ist.

Verbindung nach Anspruch 7, worin
R1 Aryl-(C4-Cg)-alkyl ist, wobei das Aryl mit 1 oder 2 Substituenten Rg substituiert ist;
Rg unabhangig bei jedem Auftreten (C4-Cg)-Alkyl oder (C4-Cg)-Alkoxy ist.

Verbindung nach Anspruch 1, wobei die Verbindung 2-Brom-4,5-dihydroxyisophthalonitril, 4,5-Dihydroxy-2-(phe-
nylethinyl)isophthalonitril, 4,5-Dihydroxy-2-(prop-1-inyl)isophthalonitril, 4,5-Dihydroxy-2-(1-methyl-1H-pyrrol-2-
yl)isophthalonitril,  4,5-Dihydroxy-2-(thiophen-2-yl)isophthalonitril,  2-(Furan-2-yl)-4,5-dihydroxyisophthalonitril,
3’,4’,5°-Trifluor-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 4,5-Dihydroxy-2-(naphthalin-1-yl)isophthalonitril, 4’-tert-Bu-
tyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 3,4-Dihydroxy-4’-(hydroxymethyl)biphenyl-2,6-dicarbonitril, 4,5-Dihy-
droxy-2-(naphthalin-2-yl)isophthalonitril, 3,4-Dihydroxy-4’-(isopropylthio)biphenyl-2,6-dicarbonitril, 3,4-Dihydroxy-
4’-(methylthio)biphenyl-2,6-dicarbonitril, 3,4-Dihydroxy-4’-isopropoxybiphenyl-2,6-dicarbonitril, 4’-(Ethylthio)-3,4-
dihydroxybiphenyl-2,6-dicarbonitril, 3,4-Dihydroxy-4’-isopropoxy-3’,5’-dimethylbiphenyl-2,6-dicarbonitril, 4’-Butyl-
3,4-dihydroxybiphenyl-2,6-dicarbonitril, 3,4-Dihydroxy-2’,4’,5-trimethylbipheny|-2,6-dicarbonitril, 3,4-Dihydroxy-
2’,5’-dimethylbiphenyl-2,6-dicarbonitril, 2-Cyclohexenyl-4,5-dihydroxyisophthalonitril, 3’-Ethyl-3,4-dihydroxybiphe-
nyl-2,6-dicarbonitril, 3,4-Dihydroxybiphenyl-2,4’,6-tricarbonitril, 3,4-Dihydroxy-4’-(isopropylsulfonyl)biphenyl-2,6-di-
carbonitril, 2’,6’-Dicyano-3’,4’-dihydroxy-N,N-dimethylbiphenyl-4-sulfonamid, (E)-4,5-Dihydroxy-2-(pent-1-enyl)iso-
phthalonitril, 2°,6’-Dicyano-3’,4’-dihydroxybiphenyl-3-carbonsaure, 3,4-Dihydroxy-4’-(1-methoxyethyl)biphenyl-2,6-
dicarbonitril, (E)-2-(3,3-Dimethylbut-1-enyl)-4,5-dihydroxyisophthalonitril, 3,4-Dihydroxy-2’-methylbiphenyl-2,6-di-
carbonitril, (E)-2-(2-Cyclohexylvinyl)-4,5-dihydroxyisophthalonitril, (Z)-4,5-Dihydroxy-2-(prop-1-enyl)isophthalonit-
ril, 3-(2’,6’-Dicyano-3’,4’-dihydroxybiphenyl-4-yl)propionsaure, 3,4-Dihydroxy-3’-(hydroxymethyl)biphenyl-2,6-di-
carbonitril, 3,4-Dihydroxy-3’-(methoxymethyl)biphenyl-2,6-dicarbonitril, 2’,6’-Dicyano-3’,4’-dihydroxy-N,N-dipropy|-
biphenyl-4-carboxamid, (E)-4,5-Dihydroxy-2-(prop-1-enyl)isophthalonitril, 3,4-Dihydroxybiphenyl-2,6-dicarbonitril,
3’,4’-Dichlor-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 3,4-Dihydroxy-3’-(trifluormethyl)biphenyl-2,6-dicarbonitril,
2-(Furan-3-yl)-4,5-dihydroxyisophthalonitril, 3,4-Dihydroxy-4’-(trifluormethyl)biphenyl-2,6-dicarbonitril, 4,5-Dihydro-
xy-2-(thiophen-3-yl)isophthalonitril, 4,5-Dihydroxy-2-(5-methylfuran-2-yl)isophthalonitril, 4,5-Dihydroxy-2-(5-me-
thylthiophen-2-yl)isophthalonitril, 2-Benzyl-4,5-dihydroxyisophthalonitril, 2-(Benzofuran-2-yl)-4,5-dihydroxyisoph-
thalonitril, 2-(5-Chlorthiophen-2-yl)-4,5-dihydroxyisophthalonitril, 2-(Benzo[b]thiophen-2-yl)-4,5-dihydroxyisophtha-
lonitril, (E)-4,5-Dihydroxy-2-styrylisophthalonitril, 4’-Ethyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 3,4-Dihydroxy-
3’,5’-dimethylbiphenyl-2,6-dicarbonitril, 4,5-Dihydroxy-2-(phenylthio)isophthalonitril, 4,5-Dihydroxy-2-(p-to-
lylthio)isophthalonitril, 4,5-Dihydroxy-2-(4-methylbenzyl)isophthalonitril, 2-(4-Fluorbenzyl)-4,5-dihydroxyisophthalo-
nitril, 4,5-Dihydroxy-2-(4-hydroxybenzyl)isophthalonitril, 4,5-Dihydroxy-2-(2-methoxybenzyl)isophthalonitril, 4,5-Di-
hydroxy-2-(4-(trifluormethoxy)benzyl)isophthalonitril,  2-(3-Fluor-4-methoxybenzyl)-4,5-dihydroxyisophthalonitril,
2-(2-Fluorbenzyl)-4,5-dihydroxyisophthalonitril, 4,5-Dihydroxy-2-(2-methylbenzyl)isophthalonitril, 2-(2,5-Dimethyl-

76



10

15

20

25

30

35

40

45

50

55

EP 2 855 426 B1

benzyl)-4,5-dihydroxyisophthalonitril, 2-(3-Fluor-5-methylbenzyl)-4,5-dihydroxyisophthalonitril, 3-(2,6-Dicyano-3,4-
dihydroxybenzyl)benzoesaure, 2-(4-Fluor-3-methylbenzyl)-4,5-dihydroxyisophthalonitril, 4,5-Dihydroxy-2-(3-me-
thylbenzyl)isophthalonitril, 2-(5-Fluor-2-methoxybenzyl)-4,5-dihydroxyisophthalonitril, 2-(3,5-Dimethylbenzyl)-4,5-
dihydroxyisophthalonitril,  4,5-Dihydroxy-2-(4-isopropylbenzyl)isophthalonitril,  2-(4-Ethylbenzyl)-4,5-dihydroxy-
isophthalonitril, 4,5-Dihydroxy-2-(naphthalin-1-yImethyl)isophthalonitril, 5-(2,6-Dicyano-3,4-dihydroxybenzyl)-2-hy-
droxybenzoesaure, 2-(2,4-Dimethylbenzyl)-4,5-dihydroxyisophthalonitril, 2-(3,6-Dihydro-2H-pyran-4-yl)-4,5-dihy-
droxyisophthalonitril, 2-Cyclopentenyl-4,5-dihydroxyisophthalonitril, (E)-3-(2,6-Dicyano-3,4-dihydroxyphe-
nyl)-acrylsaure, (E)-4,5-Dihydroxy-2-(3-methoxyprop-1-enyl)isophthalonitril, 4,5-Dihydroxy-2-(5-(morpholinome-
thylthiophen-2-yl)isophthalonitril, 3,4-Dihydroxy-4’-(morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril, 2-(5’-Hexyl-
2,2’-bithiophen-5-yl)-4,5-dihydroxyisophthalonitril, 2-(1-Benzyl-1H-pyrazol-4-yl)-4,5-dihydroxyisophthalonitril, 2-(5-
Hexylthiophen-2-yl)-4,5-dihydroxyisophthalonitril, (Z)-2-(But-2-enyl)-4,5-dihydroxyisophthalonitril, 4,5-Dihydroxy-
2-(3-methylbut-2-enyl)isophthalonitril, (E)-2-(But-2-enyl)-4,5-dihydroxyisophthalonitril,  4,5-Dihydroxy-2-methy-
lisophthalonitril, 4,5-Dihydroxy-2-(2-methylprop-1-enyl)isophthalonitril, 3,4-Dihydroxy-3’-methylbiphenyl-2,6-dicar-
bonitril, 4,5-Dihydroxy-2-vinylisophthalonitril, 4,5-Dihydroxy-2-(prop-1-en-2-yl)isophthalonitril, 2-(2-Ethoxythiazol-5-
yl)-4,5-dihydroxyisophthalonitril, 2-Allyl-4,5-dihydroxyisophthalonitril, 3’-(tert-Butoxymethyl)-3,4-dihydroxybiphenyl-
2,6-dicarbonitril, tert-Butyl-2’,6’-dicyano-3’,4’-dihydroxybiphenyl-3-carboxylat, 3,4-Dihydroxybiphenyl-2,3’,6-tricar-
bonitril, 2’,6’-Dicyano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-3-carboxamid, 2’,6’-Dicyano-N-cyclohexyl-3’,4’-dihy-
droxybiphenyl-4-carboxamid, 2’,6’-Dicyano-N-cyclohexyl-3’,4’-dihydroxybiphenyl-3-carboxamid, 2’,6’-Dicyano-
N,N-diethyl-3’,4’-dihydroxybiphenyl-4-carboxamid, 2’,6’-Dicyano-N,N-diethyl-3’,4’-dihydroxybiphenyl-3-carboxa-
mid, 2’,6’-Dicyano-N-ethyl-3’,4’-dihydroxybiphenyl-3-carboxamid, 2’,6’-Dicyano-3’,4’-dihydroxy-N,N-dimethylbiphe-
nyl-3-carboxamid, 4’-Fluor-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 3’,4’-Difluor-3,4-dihydroxybiphenyl-2,6-dicarbo-
nitril, 4’-Fluor-3,3’,4-trihydroxybiphenyl-2,6-dicarbonitril, (E)-4,5-Dihydroxy-2-(3-phenylprop-1-enyl)isophthalonitril,
4’-Fluor-3,4-dihydroxy-3’-methoxybiphenyl-2,6-dicarbonitril, 5-(2,6-Dicyano-3,4-dihydroxyphenyl)thiophen-2-car-
bonsaure, 3,4-Dihydroxy-4’-(methylsulfonyl)biphenyl-2,6-dicarbonitril, 3,4-Dihydroxy-4’-propoxybiphenyl-2,6-dicar-
bonitril, 2’,6’-Dicyano-3’,4’-dihydroxybiphenyl-4-carbonsaure, 4’ -Chlor-3,4-dihydroxy-3’-methylbiphenyl-2,6-dicar-
bonitril, 4,5-Dihydroxy-2-(5-phenylthiophen-2-yl)isophthalonitril, 3,4-Dihydroxy-4’-isopropylbiphenyl-2,6-dicarbonit-
ril, 3,4-Dihydroxy-4’-propylbiphenyl-2,6-dicarbonitril, 4,5-Dihydroxy-2-(1-phenylvinyl)isophthalonitril, 2’,6’-Dicyano-
3", 4’-dihydroxybiphenyl-2-carbonsaure, 4-(2,6-Dicyano-3,4-dihydroxybenzyl)benzoesaure, (E)-4,5-Dihydroxy-2-(4-
methoxystyryl)isophthalonitril, 3,4-Dihydroxy-3’,4’-dimethylbiphenyl-2,6-dicarbonitril, (E)-4,5-Dihydroxy-2-(4-me-
thylstyryl)isophthalonitril, 4,5-Dihydroxy-2-(6-hydroxynaphthalin-2-yl)isophthalonitril, 4’-Fluor-3,4-dihydroxy-3’-me-
thylbiphenyl-2,6-dicarbonitril, 4,5-Dihydroxy-2-(3-methylbut-2-en-2-yl)isophthalonitril, 2-(2,5-Dimethylthiophen-3-
y)-4,5-dihydroxyisophthalonitril, 2-(2,3-Difluor-4-methylbenzyl)-4,5-dihydroxyisophthalonitril, 2-(4-(2,6-Dicyano-
3,4-dihydroxybenzyl)phenyl)propionsaure, (E)-2-(3-Cyclopentylprop-1-enyl)-4,5-dihydroxyisophthalonitril, 4,5-Di-
hydroxy-2-(1-isobutyl-1 H-pyrazol-4-yl)isophthalonitril, 2-(4-(2,6-Dicyano-3,4-dihydroxyphenyl)-1H-pyrazol-1-yl)es-
sigsaure, 4,5-Dihydroxy-2-(1-methyl-1H-pyrazol-4-yl)isophthalonitril, 4,5-Dihydroxy-2-(3-methoxyprop-1-inyl)iso-
phthalonitril, (E)-4,5-Dihydroxy-2-(2-(thiophen-3-yl)vinyl)isophthalonitril, (E)-2-(2-Cyclopropylvinyl)-4,5-dihydroxy-
isophthalonitril, 2’,6°-Dicyano-3’,4’-dihydroxybiphenyl-4-carboxamid, 3,4-Dihydroxy-3’,4’-dimethoxybiphenyl-2,6-di-
carbonitril,  3,4-Dihydroxy-3’-isopropylbiphenyl-2,6-dicarbonitril, 2-(2,3-Dihydrobenzofuran-5-yl)-4,5-dihydroxy-
isophthalonitril, 4,5-Dihydroxy-2-(6-methoxynaphthalin-2-yl)isophthalonitril, 4,5-Dihydroxy-2-(4-(hydroxyme-
thyl)benzyl)isophthalonitril, 2-(2,6-Difluor-3-methylbenzyl)-4,5-dihydroxyisophthalonitril, 4,5-Dihydroxy-2-(4-(triflu-
ormethyl)phenylthio)isophthalonitril, 2-(2,4-Dimethylphenylthio)-4,5-dihydroxyisophthalonitril, 3-(4-(2,6-Dicyano-
3,4-dihydroxyphenylthio)phenyl)propionsduremethylester, 4,5-Dihydroxy-2-(p-tolyloxy)isophthalonitril, (E)-2-(2,4-
Difluorstyryl)-4,5-dihydroxyisophthalonitril, (E)-4,5-Dihydroxy-2-(3-(trifluormethyl)styryl)isophthalonitril, (E)-4,5-Di-
hydroxy-2-(4-methylpent-1-enyl)isophthalonitril, (E)-2-(3,5-Difluorstyryl)-4,5-dihydroxyisophthalonitril, 2-(4-(2,6-Di-
cyano-3,4-dihydroxybenzyl)phenyl)essigsaure, 2-(4-Chlorbenzyl)-4,5-dihydroxyisophthalonitril, 3,4-Dihydroxy-4’-
methylbiphenyl-2,6-dicarbonitril,  3-(4-(2,6-Dicyano-3,4-dihydroxybenzyl)phenyl)propionséaure, 4,5-Dihydroxy-
2-(4-(trifluormethyl)benzyl)isophthalonitril, (E)-4,5-Dihydroxy-2-(4-(trifluormethyl)styrylisophthalonitril, 4,5-Dihy-
droxy-2-(p-tolylsulfinyl)isophthalonitril, ~ 4-(2,6-Dicyano-3,4-dihydroxyphenylthio)benzoesaure,  2-(4-Ethylphe-
nylthio)-4,5-dihydroxyisophthalonitril, 2-(4-Chlorphenylthio)-4,5-dihydroxyisophthalonitril, 4,5-Dihydroxy-2-(o-to-
lylthio)isophthalonitril, Methyl-4-(2,6-dicyano-3,4-dihydroxyphenylthio)benzoesauremethylester, 2-(2-Chlorphe-
nylthio)-4,5-dihydroxyisophthalonitril, 2-(2,6-Dicyano-3,4-dihydroxyphenylthio)benzoesauremethylester, 2-(4-(2,6-
Dicyano-3,4-dihydroxyphenylthio)phenyl)essigsaure, 2-(2,6-Dicyano-3,4-dihydroxyphenylthio)benzoesaure,
3-(4-(2,6-Dicyano-3,4-dihydroxyphenylthio)phenyl)propionsaure, 4,5-Dihydroxy-2-(4-methoxyphenylthio)isophtha-
lonitril, 2-(4-(2,6-Dicyano-3,4-dihydroxybenzyl)phenyl)essigsduremethylester, 4,5-Dihydroxy-2-(3-methoxyphe-
nylthio)isophthalonitril, 4-(2,6-Dicyano-3,4-dihydroxyphenoxy)benzoesauremethylester, 4,5-Dihydroxy-2-(pyridin-
4-ylthio)isophthalonitril, 3-(2,6-Dicyano-3,4-dihydroxyphenylthio)benzoesaure, 2-(4-Cyanophenylthio)-4,5-dihydro-
xyisophthalonitril, 4 ,5-Dihydroxy-2-(naphthalin-2-ylthio)isophthalonitril, 2-(4-(2,6-Dicyano-3,4-dihydroxyben-
zyl)phenyl)-N,N-diethylacetamid, 2-(4-Ethylphenoxy)-4,5-dihydroxyisophthalonitril, 2-a(4-Acetylphenoxy)-4,5-dihy-
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droxyisophthalonitril, 4,5-Dihydroxy-2-(1-oxo-2,3-dihydro-1H-inden-5-yloxy)isophthalonitril, 2-(2’,6’-Dicyano-3’,4’-
dihydroxybiphenyl-4-yl)essigsaure, 2-(2,4-Dimethylphenoxy)-4,5-dihydroxyisophthalonitril, 2-(4-Chlorphenoxy)-
4,5-dihydroxyisophthalonitril, 4,5-Dihydroxy-2-(4-(trifluormethyl)phenoxy)isophthalonitril, 4,5-Dihydroxy-2-(1H-in-
den-3-ylisophthalonitril, 4,5-Dihydroxy-2-(morpholinomethyl)isophthalonitril, 2-((Diethylamino)methyl)-4,5-dihydro-
xyisophthalonitril-Hydrochlorid, 4,5-Dihydroxy-2-(((2-hydroxyethyl)amino)methyl)isophthalonitril-Hydrochlorid (1:1),
4,5-Dihydroxy-2-(3-hydroxypropyl)isophthalonitril, 2-Amino-4,5-dihydroxyisophthalonitril, 4,5-Dihydroxy-2-(pyrroli-
din-1-yl)isophthalonitril,  2-(2,6-Dimethylmorpholino)-4,5-dihydroxyisophthalonitril,  4,5-Dihydroxy-2-morpholi-
noisophthalonitril, 4,5-Dihydroxy-2-(isopropylamino)isophthalonitril, 4,5-Dihydroxy-2-(3-methoxypropylamino)iso-
phthalonitril, 2,4,5-Trihydroxyisophthalonitril, 2-Ethyl-4,5-dihydroxyisophthalonitril, 3,4-Dihydroxy-4’-methoxybiphe-
nyl-2,6-dicarbonitril, 3,4-Dihydroxy-3’-(morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril, N-Butyl-2’,6’-dicyano-3’,4’-
dihydroxybiphenyl-4-carboxamid, 2-(3,3-Dimethylbutyl)-4,5-dihydroxyisophthalonitril, 4,5-Dihydroxy-2-(piperidin-1-
yl)isophthalonitril, 2-(Hexylamino)-4,5-dihydroxyisophthalonitril, 2-(Cyclohexylamino)-4,5-dihydroxyisophthalonitril,
4,5-Dihydroxy-2-(2-methoxyethylamino)isophthalonitril, 2-(4-Benzylpiperidin-1-yl)-4,5-dihydroxyisophthalonitril,
4,5-Dihydroxy-2-(pentan-3-ylamino)isophthalonitril, (E)-2-(4-Ethylbenzylidenamino)-4,5-dihydroxyisophthalonitril,
(E)-4,5-Dihydroxy-2-(4-methoxybenzylidenamino)isophthalonitril, (E)-2-(4-Fluorbenzylidenamino)-4,5-dihydroxy-
isophthalonitril, 4,5-Dihydroxy-2-tosylisophthalonitril, 4-(2,6-Dicyano-3,4-dihydroxyphenoxy)benzoesaure, 2-(Ben-
zo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitril, 2-(4-Fluorphenylthio)-4,5-dihydroxyisophthalonitril, 2-(Biphenyl-
4-yImethyl)-4,5-dihydroxyisophthalonitril, 2-(4-Chlor-2-methylbenzyl)-4,5-dihydroxyisophthalonitril, 2-(2-Ethylben-
zyl)-4,5-dihydroxyisophthalonitril, 2-(2,3-Dihydro-1H-inden-5-yloxy)-4,5-dihydroxyisophthalonitril, Enantiomer A von
4,5-Dihydroxy-2-(p-tolylsulfinyl)isophthalonitril, Enantiomer B von 4,5-Dihydroxy-2-(p-tolylsulfinyl)isophthalonitril,
2-((Cyclohexylmethyl)amino)-4,5-dihydroxyisophthalonitril, 4,5-Dihydroxy-2-(4-phenoxyphenylthio)isophthalonitril,
4,5-Dihydroxy-2-(pyridin-3-yl)isophthalonitril, 4,5-Dihydroxy-2-(4-(2,2,2-trifluorethyl)benzyl)isophthalonitril, 4,5-Di-
hydroxy-2-(4-methyl-2-(trifluormethyl)benzyl)isophthalonitril, 4,5-Dihydroxy-2-((4-(morpholin-4-carbonyl)phe-
nyl)thio)isophthalonitril, 4,5-Dihydroxy-2-(methyl(p-tolyl)amino)isophthalonitril oder 4,5-Dihydroxy-2-((6-methoxy-
naphthalin-2-yl)methyl)isophthalonitril ist.

Verbindung nach Anspruch 1, wobei die Verbindung 4,5-Dihydroxy-2-(1-methyl-1H-pyrrol-2-yl)isophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 4’-tert-Butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 3,4-Dihydroxy-2’,5’-dimethylbiphenyl-2,6-dicarbonitril ist.
Verbindung nach Anspruch 1, wobeidie Verbindung (E)-2-(3,3-Dimethylbut-1-enyl)-4,5-dihydroxyisophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung (E)-4,5-Dihydroxy-2-(prop-1-enyl)isophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 4’-Ethy|-3,4-dihydroxybiphenyl-2,6-dicarbonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 4,5-Dihydroxy-2-(4-methylbenzyl)isophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 4,5-Dihydroxy-2-(2-methoxybenzyl)isophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 2-(3,5-Dimethylbenzyl)-4,5-dihydroxyisophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 2-(4-Ethylbenzyl)-4,5-dihydroxyisophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 4,5-Dihydroxy-2-(2-methylprop-1-enyl)isophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 4,5-Dihydroxy-2-vinylisophthalonitril ist.

Verbindung nach Anspruch 1, wobei die Verbindung 4,5-Dihydroxy-2-(prop-1-en-2-yl)isophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 2-(2-Ethoxythiazol-5-yl)-4,5-dihydroxyisophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 2-Allyl-4,5-dihydroxyisophthalonitril ist.

Verbindung nach Anspruch 1, wobei die Verbindung 3,4-Dihydroxy-4’-isopropylbiphenyl-2,6-dicarbonitril ist.
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Verbindung nach Anspruch 1, wobei die Verbindung 3,4-Dihydroxy-4’-propylbiphenyl-2,6-dicarbonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 3,4-Dihydroxy-3’,4’-dimethylbiphenyl-2,6-dicarbonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 2-(2,5-Dimethylthiophen-3-yl)-4,5-dihydroxyisophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 4,5-Dihydroxy-2-(1-isobutyl-1H-pyrazol-4-yl)isophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 3,4-Dihydroxy-4’-methylbiphenyl-2,6-dicarbonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 2-(4-Ethylphenylthio)-4,5-dihydroxyisophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 4,5-Dihydroxy-2-(o-tolylthio)isophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 4,5-Dihydroxy-2-(4-methoxyphenylthio)isophthalonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 3,4-Dihydroxy-4’-methoxybiphenyl-2,6-dicarbonitril ist.
Verbindung nach Anspruch 1, wobei die Verbindung 2-(2-Ethylbenzyl)-4,5-dihydroxyisophthalonitril ist.
Verbindung nach einem der Anspriiche 1 bis 42 zur Verwendung als Medikament.

Verbindung nach einem der Anspriiche 1 bis 42 zur Verwendung bei der Behandlung einer Krankheit oder eines
Zustands, bei der ein COMT-Inhibitor als zweckmaRig indiziert ist.

Verbindung nach Anspruch 44, wobei die Krankheit Parkinson-Krankheit ist.
Pharmazeutische Zusammensetzung, umfassend als Wirkstoff wenigstens eine Verbindung nach einem der An-
spriche 1 bis 42 und einen pharmazeutisch vertraglichen Trager, ein pharmazeutisch vertragliches Streckmittel,

einen pharmazeutisch vertraglichen Hilfsstoff oder eine Mischung davon.

Pharmazeutische Zusammensetzung nach Anspruch 46, wobei die Zusammensetzung auRerdem wenigstens eine,
weiteren Wirkstoff umfasst.

Pharmazeutische Zusammensetzung nach Anspruch 47, wobei die Zusammensetzung Levodopa und Carbidopa
umfasst.

Revendications

Composé de formule |,

OH

HO

Y4

N’ﬁ;

dans lequel

R est (C4-Cg) alkyle, (C,-Cg) alcényle, (C5-Cg) alcynyle, (C5-C;) cycloalkyle, (C4-C4q) cycloalcényle, aryle,
(R5),C=C-, halogéne, hydroxy, (C,-Cg) alcoxy, (C4-Cg) alkyl-S-, (C4-C4q) cycloalcényloxy, (C4-C4g)cycloalcényl-
S-, aryloxy, aryl-S-, hétéroaryloxy, hétéroaryl-S-, (R3),N-, (R4),C=N-, hétérocyclyle, hétéroaryle, aryl(C,-Cg)alk-
yle, (1-amino-1-carboxyméthyl) - (C4-Cg) alkyle, halogéno (C4-Cg) alkyle, hydroxy (C4-Cg) alkyle, (C1-Cg) alcoxy

79



10

15

20

25

30

35

40

45

50

55

EP 2 855 426 B1

(C4-Cg) alkyle, (C4-Cg) alkyl-S- (C4-Cg) alkyle, (R3) 5N- (C4-Cg) alkyle, hétérocyclyl (C4-Cg) alkyle, carboxy
(C5-Cg) alcényle, (C3-Cy) cycloalkyl (C5-Cg) alcényle, aryl (C,-Cg) alcényle, (C4-Cg) alcoxy (C,-Cg) alcényle,
hétérocyclyl (C,-Cg) alcényle, hétéroaryl (C,-Cg) alcényle, carboxy (C,-Cg) alcynyle, (C3-C5) cycloalkyl (C»-Cg)
aleynyle, aryl (C,-Cg) alcynyle, (C4-Cg) alcoxy (C»-Cg) alcynyle, hétérocyclyl (Co-Cg) alcynyle, hétéroaryl (Co-Cg)
alcynyle, halogene (C4-Cg) alcoxy, hydroxy (C4-Cg) alcoxy, (C4-Cg) alcoxy (C4-Cg) alcoxy, (C4-Cg) alk-
yl-(C=0)-0-, Rg-(5=0)-, R5-(0=S=0)-, hydroxy (C,-Cg) alcoxy (C4-Cg) alkyle, (C4-Cglalcoxy-(C=0)-(C,-Cglal-
cényle ou (C4-Cglalkyl-(C=0)-O-(C4-Cg) alkyle, dans lequel ledit (C4-Cqp)cycloalcényle, aryle, hétérocyclyle,
hétéroaryle ou (C3-Cy)cycloalkyle en tant que tel ou en tant que partie d’un autre groupe est non substitué ou
substitué par 1, 2 ou 3 substituant(s) Rg ;

R, est, indépendamment & chaque occurrence, carboxy ou aryle, dans lequel ledit aryle est, indépendamment
a chaque occurrence, non substitué ou substitué par 1, 2 ou 3 substituant(s) Rg ;

Rj est, indépendamment & chaque occurrence, H, (C4-Cg) alkyle, (C3-C-)cycloalkyle, aryle, (C5-C-) cycloalkyl
(C4-Cg) alkyle, hydroxy (C4-Cg) alkyle ou (C4-Cg) alcoxy (C4-Cg) alkyle, dans lequel ledit (CS-C7)cycIoaIker ou
aryle en tant que tel ou en tant que partie d’'un autre groupe est, indépendamment a chaque occurrence, non
substitué ou substitué par 1 substituant qui est (C4-Cglalkyle, halogéne, hydroxy, (C4-Cg) alcoxy ou
hydroxy(C4-Cg)alkyle ;

R, est, indépendamment & chaque occurrence, H ou aryle, dans lequel ledit aryle est, indépendamment &
chaque occurrence, non substitué ou substitué par 1 substituant qui est (C4-Cg)alkyle, halogéne ou (C4-Cg)
alcoxy ;

R5 est (C4-Cg) alkyle, aryle, hydroxy ou (C¢-Cg)alcoxy, dans lequel ledit aryle est non substitué ou substitué
par 1, 2 ou 3 substituant(s) Rg ;

Rg est, indépendamment a chagque occurrence, (C4-Cg)alkyle, (C,-Cglalcényle, carboxy, cyano, aryle, halogéne,
hydroxy, (C4-Cg) alcoxy, (C4-Cg) alkyl-S-, (C4-C,q) cycloalcényloxy, (C4-C4q) cycloalcényl-S-, aryloxy, aryl-S-,
hétéroaryloxy, hétéroaryl-S-, (R;),N-, hétéroaryle, carboxy (C,-Cg) alkyle, aryl (C4-Cg) alkyle, halogéno (C4-Cg)
alkyle, hydroxy (C4-Cg) alkyle, (C4-Cg) alcoxy (C4-Cg) alkyle, hétérocyclyl (C4-Cg) alkyle, (C4-Cg) alkyl- (C=0)
-, (C4-Cg) alcoxy- (C=0) -, hétérocyclyl-(C=0) -, (R;) oN- (C=0) -, halogéno (C4-Cg) alcoxy, Rg- (S=0) -,
Rg-(0=5=0)-, (C4-Cg)alcoxy-(C=0)-(C¢-Cg)alkyle,(R;)oN-(C=0)-(C1-Cg)alkyle ou (C4-Cg)alcoxy(C4-Cg)al-
coxy-(C=0)-, dans lequel ledit aryle, hétéroaryle ou hétérocyclyle en tant que tel ou en tant que partie d’'un
autre groupe est, indépendamment a chaque occurrence, non substitué ou substitué par 1 substituant qui est
(C4-Cglalkyle ;

ou Rg et Rg tous deux attachés au méme atome de carbone de cycle forment, conjointement avec 'atome de
carbone de cycle auquel ils sont attachés, un groupe -(C=0)- ;

R est, indépendamment a chaque occurrence, H, (C4-Cg) alkyle, (C3-Cy)cycloalkyle ou carboxy (C4-Cg) alkyle,
dans lequel ledit (C3-C7)cycloalkyle est, indépendamment & chaque occurrence, non substitué ou substitué par
1 substituant qui est (C4-Cglalkyle ;

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle, hydroxy, (C4-Cg) alcoxy ou (Rg)oN- ;

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle ;

ou un sel ou un ester de celui-ci pharmaceutiquement acceptable.

Composé selon la revendication 1, dans lequel

Ry est (C-Cglalkyle, (C,-Cg) alcényle, (C,-Cg) alcynyle, (C4-Cyg)cycloalcényle, aryle, halogéne, hydroxy,
(C4-Cyp)cycloalcényloxy, aryloxy, aryl-S-, hétéroaryl-S-, (R3),N-, (R4),C=N-, hétérocyclyle, hétéroaryle, aryl (C4-Cg)
alkyle, hydroxy (C4-Cg) alkyle, (R3) oN- (C4-Cg) alkyle, hétérocyclyl (C4-Cg) alkyle, carboxy (C,-Cg) alcényle, (C3-C7)
cycloalkyl (C»-Cg) alcényle, aryl(Co-Cglalcényle, (C4-Cg) alcoxy (C5-Cg) alcényle, hétéroaryl (C-Cg) alcényle, aryl
(C5-Cg) alcynyle, (C4-Cglalcoxy(Co-Cglaleynyle, Rs- (5=0) -, Rg- (0=5=0) - ou (C4-Cg) alcoxy- (C=0) - (C,-Cg)
alcényle, dans lequel ledit (C4-C,g)cycloalcényle, aryle, hétérocyclyle, hétéroaryle ou (C5-C;)cycloalkyle en tant
que tel ou en tant que partie d’un autre groupe est non substitué ou substitué par 1, 2 ou 3 substituant(s) Rg ;

Rj3 est, indépendamment & chaque occurrence, H, (C4-Cg) alkyle, (C3-C;)cycloalkyle, aryle, (C3-C5) cycloalkyl
(C4-Cg) alkyle, hydroxy (C4-Cg) alkyle ou (C4-Cg) alcoxy (C4-Cg) alkyle, dans lequel ledit (C3-C-)cycloalkyle ou aryle
en tant que tel ou en tant que partie d’'un autre groupe est non substitué ou substitué par 1 substituant qui est
(C4-Cglalkyle ;

R, est, indépendamment a chaque occurrence, H ou aryle, dans lequel ledit aryle est, indépendamment a chaque
occurrence, substitué par 1 substituant qui est (C4-Cg) alkyle, halogéne ou (C4-Cg) alcoxy ;

R5 est aryle, dans lequel ledit aryle est substitué par 1 substituant R ;

Rg est, indépendamment & chaque occurrence, (C4-Cglalkyle, (C,-Cg)alcényle, carboxy, cyano, aryle, halogéne,
hydroxy, (C4-Cg) alcoxy, (C4-Cg) alkyl-S-, aryloxy, hétéroaryle, carboxy(C¢-Cg)alkyle, aryl(C4-Cg) alkyle, halogéno
(C4-Cg) alkyle, hydroxy (C4-Cg) alkyle, (C4-Cg) alcoxy (C4-Cg) alkyle, hétérocyclyl (C4-Cg) alkyle, (C4-Cglalk-
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yl-(C=0)-, (C4-Cg)alcoxy-(C=0)-, hétérocyclyl-(C=0) -, (R4),N-(C=0)-, halogéno (C4-Cg) alcoxy, Rg-(0=S=0)-,
(C4-Cg)alcoxy-(C=0)-(C4-Cg)alkyle,(R7)oN-(C=0)-(C4-Cg)alkyle ou (C4-Cg) alcoxy (C4-Cg)alcoxy-(C=0)-, dans le-
quel ledit aryle, hétéroaryle ou hétérocyclyle en tant que tel ou en tant que partie d’un autre groupe est, indépen-
damment & chaque occurrence, non substitué ou substitué par 1 substituant qui est (C-Cg)alkyle ;

ou Rg et Rg tous deux attachés au méme atome de carbone de cycle forment, conjointement avec 'atome de
carbone de cycle auquel ils sont attachés, un groupe - (C=0)- ;

R est, indépendamment & chaque occurrence, H, (C4-Cg) alkyle, (C3-C;)cycloalkyle ou carboxy (C4-Cglalkyle,
dans lequel ledit (C3-C)cycloalkyle est non substitué ;

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle ou (Rg)oN- ;

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle.

Composé selon la revendication 2, dans lequel

R, est (C4-Cg) alkyle, (C5-Cg) alcényle, (C,-Cg) alcynyle, (C4-Cyp)cycloalcényle, aryle, halogéne, (C4-C4g)cycloal-
cényloxy, aryloxy, aryl-S-, hétéroaryl-S-, (R3)oN-, (R4),C=N-, hétérocyclyle, hétéroaryle, aryl (C4-Cg) alkyle, (Rj)
oN- (C4-Cg) alkyle, carboxy (C,-Cg) alcényle, (C3-C;)cycloalkyl(C,-Cglalcényle ou aryl(C,-Cglalcényle, dans lequel
ledit (C4-Cqg)cycloalcényle, aryle, hétérocyclyle, hétéroaryle ou (C3-C;)cycloalkyle en tant que tel ou en tant que
partie d’'un autre groupe est non substitué ou substitué par 1, 2 ou 3 substituant (s) R ;

Rj est, indépendamment a chaque occurrence, H, (C-Cg) alkyle ou (C4-Cg) alcoxy (C4-Cg) alkyle ;

R, est, indépendamment a chaque occurrence, H ou aryle, dans lequel ledit aryle est, indépendamment a chaque
occurrence, substitué par 1 substituant qui est (C4-Cg)alkyle, halogéne ou (C4-Cg) alcoxy ;

Rg est, indépendamment & chaque occurrence, (C¢-Cg)alkyle, cyano, aryle, halogéne, hydroxy, (C¢-Cg) alcoxy,
(C4-Cg) alkyl-S-, carboxy (C4-Cg)alkyle, aryl(C4-Cg)alkyle, halogéno (C4-Cg) alkyle, hydroxy (C4-Cg) alkyle,
(C4-Cglalcoxy(C4-Cg) alkyle, hétérocyclyl-(C=0) -, (R7),N-(C=0)-Rg-(0=5=0)- ou (C4-Cg) alcoxy-(C=0)-(C,-Cg)alk-
yle, dans lequel ledit aryle ou hétérocyclyle en tant que tel ou en tant que partie d’'un autre groupe est non substitué ;
R7 est, indépendamment & chaque occurrence, H, (C4-Cg) alkyle ou (C3-C;)cycloalkyle, dans lequel ledit (C5-C)ey-
cloalkyle est non substitué ;

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle ou (Rg)gN- ;

Rg est, indépendamment & chaque occurrence, (C4-Cgalkyle.

Composé selon la revendication 3, dans lequel

R est (C4-Cg) alkyle, (C,-Cg) alcényle, aryle, halogéne, aryloxy, aryl-S-, (R3)oN-, (R4),C=N-, hétérocyclyle, hété-
roaryle, aryl(C4-Cg)alkyle, (C3-C;)cycloalkyl(C,-Cg)alcényle ou aryl (C,-Cg) alcényle, dans lequel ledit aryle, hété-
rocyclyle, hétéroaryle ou (C5-C;)cycloalkyle en tant que tel ou en tant que partie d’un autre groupe est non substitué
ou substitué par 1, 2 ou 3 substituant(s) Rg ;

Rj est, indépendamment a chaque occurrence, H ou (C4-Cg) alkyle ;

R, est, indépendamment a chaque occurrence, H ou aryle, dans lequel ledit aryle est, indépendamment a chaque
occurrence, substitué par 1 substituant qui est (C4-Cg) alkyle, halogéne ou (C4-Cg)alcoxy ;

Rg est, indépendamment & chaque occurrence, (C¢-Cg)alkyle, cyano, aryle, halogéne, hydroxy, (C¢-Cg) alcoxy,
(C4-Cg) alkyl-S-, carboxy(C¢-Cg)alkyle, halogéno(C 4-Cg)alkyle, hydroxy (C4-Cg) alkyle, (C4-Cg) alcoxy (C4-Cg) alkyle,
hétérocyclyl-(C=0)-, (R7)oN-(C=0)- ou Rg-(0=5=0)-, dans lequel ledit aryle ou hétérocyclyle en tant que tel ou en
tant que partie d’'un autre groupe est non substitué ;

R est, indépendamment & chaque occurrence, H ou (C4-Cgalkyle ;

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle.

Composé selon la revendication 4, dans lequel

Ry est (C4-Cg) alkyle, (C,-Cg) alcényle, aryle, halogéne, aryloxy, aryl-S-, (R3)oN-, hétérocyclyle, hétéroaryle, aryl
(C4-Cg) alkyle ou aryl (C,-Cg) alcényle, dans lequel ledit aryle, hétérocyclyle ou hétéroaryle en tant que tel ou en
tant que partie d’un autre groupe est non substitué ou substitué par 1, 2 ou 3 substituant (s) Rg ;

Rj est, indépendamment & chaque occurrence, H ou (C4-Cg) alkyle ;

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle, halogéne, hydroxy, (C4-Cg) alcoxy, carboxy
(C4-Cg)alkyle, halogéno (C4-Cg) alkyle ou (R;)oN-(C=0)- ;

R est, indépendamment & chaque occurrence, H ou (C4-Cg) alkyle.

Composé selon la revendication 5, dans lequel

R est (C,-Cg)alcényle, aryle, halogéne, aryloxy, aryl-S-, (R3)oN-, hétéroaryle, aryl (C4-Cg) alkyle ou aryl(C,-Cg)al-
cényle, dans lequel ledit aryle ou hétéroaryle en tant que tel ou en tant que partie d’un autre groupe est non substitué
ou substitué par 1 ou 2 substituant (s) Rg ;

Rj est, indépendamment & chaque occurrence, H ou (C4-Cg)alkyle ;
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Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle, halogéne, (C4-Cg) alcoxy, carboxy (C4-Cg) alkyle
ou halogéno (C4-Cg) alkyle.

Composé selon la revendication 6, dans lequel

R, est (C,-Cg)alcényle, aryle, halogeéne, aryl-S-, hétéroaryle ou aryl(C-Cg)alkyle, dans lequel ledit aryle ou hété-
roaryle en tant que tel ou en tant que partie d’un autre groupe est non substitué ou substitué par 1 ou 2 substituant(s)
Re

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle, halogéne ou (C4-Cg)alcoxy.

Composé selon la revendication 7, dans lequel

R est (C,-Cg)alcényle, halogene, aryl-S- ou aryl (C4-Cg) alkyle, dans lequel ledit aryle en tant que partie d’un autre
groupe est non substitué ou substitué par 1 ou 2 substituant(s) Rg ;

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle, halogene ou (C4-Cg) alcoxy.

Composé selon la revendication 7, dans lequel

R est (C5-Cg) alcényle, aryle, aryl-S-, hétéroaryle ou aryl(C4-Cg)alkyle, dans lequel ledit aryle ou hétéroaryle en
tant que tel ou en tant que partie d’'un autre groupe est substitué par 1 ou 2 substituant (s) Rg ;

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle ou (C4-Cg)alcoxy.

Composé selon la revendication 9, dans lequel

R est (C,-Cg) alcényle, aryl-S- ou aryl (C4-Cg)alkyle, dans lequel ledit aryle en tant que partie d’un autre groupe
est substitué par 1 ou 2 substituant (s) Rg ;

Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle ou (C4-Cg)alcoxy.

Composé selon la revendication 7, dans lequel R4 est (C,-Cg) alcényle.

Composé selon la revendication 7, dans lequel
R est aryle, dans lequel ledit aryle est non substitué ou substitué par 1 ou 2 substituant(s) Rg ;
Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle, halogene ou (C4-Cg) alcoxy.

Composé selon la revendication 7, dans lequel
R est aryl-S-, dans lequel ledit aryle est non substitué ou substitué par 1 ou 2 substituant(s) Rg ;
Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle, halogéne ou (C4-Cg) alcoxy.

Composé selon la revendication 7, dans lequel
R est hétéroaryle, dans lequel ledit hétéroaryle est non substitué ou substitué par 1 ou 2 substituant(s) Rg ;
Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle, halogéne ou (C4-Cg) alcoxy.

Composé selon la revendication 7, dans lequel Ry est aryl (C4-Cg) alkyle, dans lequel ledit aryle est substitué par
1 ou 2 substituant(s) Rg ;
Rg est, indépendamment & chaque occurrence, (C4-Cg) alkyle ou (C4-Cg) alcoxy.

Composé selon la revendication 1, dans lequel le composé est le 2-bromo-4,5-dihydroxyisophtalonitrile, le 4,5-
dihydroxy-2-(phényléthynyl)isophtalonitrile, le 4,5-dihydroxy-2-(prop-l-ynyl)isophtalonitrile, le 4,5-dihydroxy-2-(1-
méthyl-1H-pyrrol-2-yl)isophtalonitrile, le 4,5-dihydroxy-2-(thiophén-2-yl)isophtalonitrile, le 2-(furan-2-yl)-4,5-dihy-
droxyisophtalonitrile, le 3’,4’,5’-trifluoro-3,4-dihydroxybiphényl-2,6-dicarbonitrile, le 4,5-dihydroxy-2-(naphtalén-1-
yl)isophtalonitrile, le 4’-tert-butyl-3,4-dihydroxybiphényl-2,6-dicarbonitrile, le 3,4-dihydroxy-4’-(hydroxyméthyl)bi-
phényl-2,6-dicarbonitrile, le 4,5-dihydroxy-2-(naphtalén-2-yl)isophtalonitrile, le 3,4-dihydroxy-4’-(isopropylthio)bi-
phényl-2,6-dicarbonitrile, le 3,4-dihydroxy-4’-(méthylthio)biphényl-2,6-dicarbonitrile, le 3,4-dihydroxy-4’-isopropoxy-
biphényl-2,6-dicarbonitrile, le 4’-(éthylthio)-3,4-dihydroxybiphényl-2,6-dicarbonitrile, le 3,4-dihydroxy-4’-isopropoxy-
3’,5’-diméthylbiphényl-2,6-dicarbonitrile, le 4’-butyl-3,4-dihydroxybiphényl-2,6-dicarbonitrile, 3,4-dihydroxy-2’,4’,5’-
triméthylbiphényl-2,6-dicarbonitrile, le 3,4-dihydroxy-2’,5’-diméthylbiphényl-2,6-dicarbonitrile, le 2-cyclohexényl-
4 ,5-dihydroxyisophtalonitrile, le 3’-éthyl-3,4-dihydroxybiphényl-2,6-dicarbonitrile, le 3,4-dihydroxybiphényl-2,4’ 6-tri-
carbonitrile, le 3,4-dihydroxy-4’-(isopropylsulfonyl)biphényl-2,6-dicarbonitrile, le 2’,6’-dicyano-3’,4’-dihydroxy-N,N-
diméthylbiphényl-4-sulfonamide, le (E)-4,5-dihydroxy-2-(pent-l-ényl)isophtalonitrile, I'acide 2’,6’-dicyano-3’,4’-dihy-
droxybiphényl-3-carboxylique, le 3,4-dihydroxy-4’-(1-méthoxyéthyl)biphényl-2,6-dicarbonitrile, le (E)-2-(3,3-dimé-
thylbut-1-ényl)-4,5-dihydroxyisophtalonitrile, le 3,4-dihydroxy-2’-méthylbiphényl-2,6-dicarbonitrile, le (E)-2-(2-cyclo-
hexylvinyl)-4,5-dihydroxyisophtalonitrile, le (Z)-4,5-dihydroxy-2-(prop-1-ényl)isophtalonitrile, I'acide 3-(2’,6’-dicya-
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no-3’,4’-dihydroxybiphényl-4-yl)propanoique, le 3,4-dihydroxy-3’-(hydroxyméthyl)biphényl-2,6-dicarbonitrile, le 3,4-
dihydroxy-3’-(méthoxyméthyl)biphényl-2,6-dicarbonitrile, le 2’,6’-dicyano-3’,4’-dihydroxy-N,N-dipropylbiphényl-4-
carboxamide, le (E)-4,5-dihydroxy-2-(prop-1-ényl)isophtalonitrile, le 3,4-dihydroxybiphényl-2,6-dicarbonitrile, le
3’,4’-dichloro-3,4-dihydroxybiphényl-2,6-dicarbonitrile, le 3,4-dihydroxy-3’-(trifluorométhyl)biphényl-2,6-dicarboni-
trile, le 2-(furan-3-yl)-4,5-dihydroxyisophtalonitrile, le 3,4-dihydroxy-4’-(trifluorométhyl)biphényl-2,6-dicarbonitrile, le
4,5-dihydroxy-2-(thiophén-3-yl)isophtalonitrile, le 4,5-dihydroxy-2-(5-méthylfuran-2-yl)isophtalonitrile, le 4,5-dihy-
droxy-2-(5-méthylthiophén-2-yl)isophtalonitrile, le 2-benzyl-4,5-dihydroxyisophtalonitrile, le 2-(benzofuran-2-yl)-4,5-
dihydroxyisophtalonitrile, le 2-(5-chlorothiophén-2-yl)-4,5-dihydroxyisophtalonitrile, le 2-(benzo[b]thiophén-2-yl)-
4 ,5-dihydroxyisophtalonitrile, le (E)-4,5-dihydroxy-2-styrylisophtalonitrile, le 4’-éthyl-3,4-dihydroxybiphényl-2,6-di-
carbonitrile, le 3,4-dihydroxy-3’,5’-diméthylbiphényl-2,6-dicarbonitrile, le 4,5-dihydroxy-2-(phénylthio)isophtalonitri-
le, le 4,5-dihydroxy-2-(p-tolylthio)isophtalonitrile, le 4,5-dihydroxy-2-(4-méthylbenzyl)isophtalonitrile, le 2-(4-fluoro-
benzyl)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(4-hydroxybenzyl)isophtalonitrile, le 4,5-dihydroxy-2-(2-
méthoxybenzyl)isophtalonitrile, le 4,5-dihydroxy-2-(4-(trifluorométhoxy)benzyl)isophtalonitrile, le 2-(3-fluoro-4-mé-
thoxybenzyl)-4,5-dihydroxyisophtalonitrile, le 2-(2-fluorobenzyl)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(2-
méthylbenzyl)isophtalonitrile, le 2-(2,5-diméthylbenzyl)-4,5-dihydroxyisophtalonitrile, le 2-(3-fluoro-5-méthylben-
zyl)-4,5-dihydroxyisophtalonitrile, 'acide 3-(2,6-dicyano-3,4-dihydroxybenzyl)benzoique, le 2-(4-fluoro-3-méthyl-
benzyl)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(3-méthylbenzyl)isophtalonitrile, le 2-(5-fluoro-2-méthoxy-
benzyl)-4,5-dihydroxyisophtalonitrile, le 2-(3,5-diméthylbenzyl)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(4-
isopropylbenzyl)isophtalonitrile, le 2-(4-éthylbenzyl)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(naphtalén-1-
ylméthyl)isophtalonitrile, 1"acide 5-(2,6-dicyano-3,4-dihydroxybenzyl)-2-hydroxybenzoique, le 2-(2,4-diméthylben-
zyl)-4,5-dihydroxyisophtalonitrile, le 2-(3,6-dihydro-2H-pyran-4-yl)-4,5-dihydroxyisophtalonitrile, le 2-cyclopentényl-
4 ,5-dihydroxyisophtalonitrile, I'acide (E)-3-(2,6-dicyano-3,4-dihydroxyphénylacrylique, le (E)-4,5-dihydroxy-2-(3-
méthoxyprop-1-ényl)isophtalonitrile, le 4,5-dihydroxy-2-(5-(morpholinométhyl)thiophén-2-yl)isophtalonitrile, le 3,4-
dihydroxy-4’-(morpholine-4-carbonyl)biphényl-2,6-dicarbonitrile, le 2-(5’-hexyl-2,2’-bithiophén-5-yl)-4,5-dihydroxyi-
sophtalonitrile, le 2-(1-benzyl-1H-pyrazol-4-yl)-4,5-dihydroxyisophtalonitrile, le 2-(5-hexylthiophén-2-yl)-4,5-dihy-
droxyisophtalonitrile, le (Z)-2-(but-2-ényl)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(3-méthylbut-2-
ényl)isophtalonitrile, le (E)-2-(but-2-ényl)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-méthylisophtalonitrile, le
4 ,5-dihydroxy-2-(2-méthylprop-1-ényl)isophtalonitrile, le 3,4-dihydroxy-3’-méthylbiphényl-2,6-dicarbonitrile, le 4,5-
dihydroxy-2-vinylisophtalonitrile, le 4,5-dihydroxy-2-(prop-1-én-2-yl)isophtalonitrile, le 2-(2-éthoxythiazol-5-yl)-4,5-
dihydroxyisophtalonitrile, le 2-allyl-4,5-dihydroxyisophtalonitrile, le 3’-(tert-butoxyméthyl)-3,4-dihydroxybiphényl-
2,6-dicarbonitrile, le 2’,6’-dicyano-3’,4’-dihydroxybiphényl-3-carboxylate de tert-butyle, le 3,4-dihydroxybiphényl-
2,3’,6-tricarbonitrile, le 2’,6’-dicyano-3’,4’-dihydroxy-N,N-dipropylbiphényl-3-carboxamide, le 2’,6’-dicyano-N-cyclo-
hexyl-3’,4’-dihydroxybiphényl-4-carboxamide, le 2’,6’-dicyano-N-cyclohexyl-3’,4’-dihydroxybiphényl-3-carboxami-
de,le 2’,6’-dicyano-N,N-diéthyl-3’,4’-dihydroxybiphényl-4-carboxamide, le 2’,6°-dicyano-N,N-diéthyl-3’,4’-dihydroxy-
biphényl-3-carboxamide, le 2’,6’-dicyano-N-éthyl-3’,4’-dihydroxybiphényl-3-carboxamide, le 2’,6’-dicyano-3’,4’-di-
hydroxy-N,N-diméthylbiphényl-3-carboxamide, le 4-fluoro-3,4-dihydroxybiphényl-2,6-dicarbonitrile, le 3’,4’-difluoro-
3,4-dihydroxybiphényl-2,6-dicarbonitrile, le 4’-fluoro-3,3’,4-trihydroxybiphényl-2,6-dicarbonitrile, le (E)-4,5-dihy-
droxy-2-(3-phénylprop-1-ényl)isophtalonitrile, le 4’-fluoro-3,4-dihydroxy-3’-méthoxybiphényl-2,6-dicarbonitrile, I'aci-
de 5-(2,6-dicyano-3,4-dihydroxyphényl)thiophéne-2-carboxylique, le 3,4-dihydroxy-4’-(méthylsulfonyl)biphényl-2,6-
dicarbonitrile, le 3,4-dihydroxy-4’-propoxybiphényl-2,6-dicarbonitrile, 'acide 2’,6’-dicyano-3’,4’-dihydroxybiphényl-
4-carboxylique, le 4’-chloro-3,4-dihydroxy-3’-méthylbiphényl-2,6-dicarbonitrile, le 4,5-dihydroxy-2-(5-phénylthio-
phén-2-yl)isophtalonitrile, le 3,4-dihydroxy-4’-isopropylbiphényl-2,6-dicarbonitrile, le 3,4-dihydroxy-4’-propylbiphé-
nyl-2,6-dicarbonitrile, le 4,5-dihydroxy-2-(1-phénylvinyl)isophtalonitrile, 'acide 2’,6’-dicyano-3’,4’-dihydroxybiphé-
nyl-2-carboxylique, 'acide 4-(2,6-dicyano-3,4-dihydroxybenzyl)benzoique, le (E)-4,5-dihydroxy-2-(4-méthoxysty-
ryl)isophtalonitrile, le 3,4-dihydroxy-3’,4’-diméthylbiphényl-2,6-dicarbonitrile, le (E)-4,5-dihydroxy-2-(4-méthylsty-
ryl)isophtalonitrile, le 4,5-dihydroxy-2-(6-hydroxynaphtalén-2-yl)isophtalonitrile, le 4’-fluoro-3,4-dihydroxy-3’-méthyl-
biphényl-2,6-dicarbonitrile, le 4,5-dihydroxy-2-(3-méthylbut-2-én-2-yl)isophtalonitrile, le 2-(2,5-diméthylthiophén-3-
y)-4,5-dihydroxyisophtalonitrile, le 2-(2,3-difluoro-4-méthylbenzyl)-4,5-dihydroxyisophtalonitrile, I'acide 2-(4-(2,6-di-
cyano-3,4-dihydroxybenzyl)phényl)propanoique, le (E)-2-(3-cyclopentylprop-1-ényl)-4,5-dihydroxyisophtalonitrile,
le 4,5-dihydroxy-2-(1-isobutyl-1H-pyrazol-4-yl)isophtalonitrile, I'acide 2-(4-(2,6-dicyano-3,4-dihydroxyphényl)-1H-
pyrazol-1-yl)acétique, le 4,5-dihydroxy-2-(1-méthyl-1H-pyrazol-4-yl)isophtalonitrile, le 4,5-dihydroxy-2-(3-méthoxy-
prop-1-ynyl)isophtalonitrile, le (E)-4,5-dihydroxy-2-(2-(thiophén-3-yl) vinyl) isophtalonitrile, le (E)-2-(2-cyclopropyl-
vinyl)-4,5-dihydroxyisophtalonitrile, le 2°,6’-dicyano-3’,4’-dihydroxybiphényl-4-carboxamide, le 3,4-dihydroxy-3’,4’-
diméthoxybiphényl-2,6-dicarbonitrile, le 3,4-dihydroxy-3’-isopropylbiphényl-2,6-dicarbonitrile, le 2-(2,3-dihydroben-
zofuran-5-yl)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(6-méthoxynaphtalén-2-yl)isophtalonitrile, le 4,5-di-
hydroxy-2-(4-(hydroxyméthyl)benzyl)isophtalonitrile, le 2-(2,6-difluoro-3-méthylbenzyl)-4,5-dihydroxyisophtalonitri-
le, le 4,5-dihydroxy-2-(4-(trifluorométhyl)phénylthio)isophtalonitrile, le 2-(2,4-diméthylphénylthio)-4,5-dihydroxyi-
sophtalonitrile, le 3-(4-(2,6-dicyano-3,4-dihydroxyphénylthio)phényl)propanoate de méthyle, 4,5-dihydroxy-2-(p-to-
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lyloxy)isophtalonitrile, le (E)-2-(2,4-difluorostyryl)-4,5-dihydroxyisophtalonitrile, le (E)-4,5-dihydroxy-2-(3-(trifluoro-
méthyl)styryl)isophtalonitrile, le (E)-4,5-dihydroxy-2-(4-méthylpent-1-ényl)isophtalonitrile, le (E)-2-(3,5-difluorosty-
ryl)-4,5-dihydroxyisophtalonitrile, I'acide 2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phényl)acétique, le 2-(4-chloroben-
zyl)-4,5-dihydroxyisophtalonitrile, le 3,4-dihydroxy-4’-méthylbiphényl-2,6-dicarbonitrile, 'acide 3-(4-(2,6-dicyano-
3,4-dihydroxybenzyl)phényl)propanoique, le 4,5-dihydroxy-2-(4- (trifluorométhyl) benzyl) isophtalonitrile, le (E)-4,5-
dihydroxy-2-(4-(trifluorométhyl)styryl)isophtalonitrile, le 4,5-dihydroxy-2-(p-tolylsulfinyl)isophtalonitrile, [lacide
4-(2,6-dicyano-3,4-dihydroxyphénylthio)benzoique, le 2-(4-éthylphénylthio)-4,5-dihydroxyisophtalonitrile, le 2-(4-
chlorophénylthio)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(o-tolylthio)isophtalonitrile, le 4-(2,6-dicyano-3,4-
dihydroxyphénylthio)benzoate de méthyle, le 2-(2-chlorophénylthio)-4,5-dihydroxyisophtalonitrile, le 2-(2,6-dicyano-
3,4-dihydroxyphénylthio)benzoate de méthyle, 'acide 2-(4-(2,6-dicyano-3,4-dihydroxyphénylthio)phényl)acétique,
I'acide 2-(2,6-dicyano-3,4-dihydroxyphénylthio)benzoique, I'acide 3-(4-(2,6-dicyano-3,4-dihydroxyphénylthio)phé-
nyl)propanoique, le 4,5-dihydroxy-2-(4-méthoxyphénylthio)isophtalonitrile, le 2-(4-(2,6-dicyano-3,4-dihydroxyben-
zyl)phényl)acétate de méthyle, le 4,5-dihydroxy-2-(3-méthoxyphénylthio)isophtalonitrile, le 4-(2,6-dicyano-3,4-dihy-
droxyphénoxy)benzoate de méthyle, le 4,5-dihydroxy-2-(pyridin-4-ylthio)isophtalonitrile, I'acide 3-(2,6-dicyano-3,4-
dihydroxyphénylthio)benzoique, le 2-(4-cyanophénylthio)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(naphta-
|én-2-ylthio)isophtalonitrile, le 2-(4-(2,6-dicyano-3,4-dihydroxybenzyl)phényl)-N,N-diéthylacétamide, le 2-(4-éthyl-
phénoxy)-4,5-dihydroxyisophtalonitrile, le 2-(4-acétylphénoxy)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(1-
oxo-2,3-dihydro-1H-indén-5-yloxy)isophtalonitrile, I'acide 2-(2’,6’-dicyano-3’,4’-dihydroxybiphényl-4-yl)acétique, le
2-(2,4-diméthylphénoxy)-4,5-dihydroxyisophtalonitrile, le 2-(4-chlorophénoxy)-4,5-dihydroxyisophtalonitrile, le 4,5-
dihydroxy-2-(4-(trifluorométhyl)phénoxy)isophtalonitrile, le 4,5-dihydroxy-2-(1H-indén-3-yl)isophtalonitrile, le 4,5-di-
hydroxy-2-(morpholinométhyl)isophtalonitrile, le chlorhydrate de 2-((diéthylamino)méthyl)-4,5-dihydroxyisophtalo-
nitrile, le chlorhydrate de 4,5-dihydroxy-2-(((2-hydroxyéthyl)amino)méthyl)isophtalonitrile (1 : 1), le 4,5-dihydroxy-
2-(3-hydroxypropyl)isophtalonitrile, le 2-amino-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-(pyrrolidin-1-
yl)isophtalonitrile, le 2-(2,6-diméthylmorpholino)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-morpholinoisoph-
talonitrile, le 4,5-dihydroxy-2-(isopropylamino)isophtalonitrile, le 4,5-dihydroxy-2-(3-méthoxypropylamino)isophta-
lonitrile, le 2,4,5-trihydroxyisophtalonitrile, le 2-éthyl-4,5-dihydroxyisophtalonitrile, le 3,4-dihydroxy-4’-méthoxybi-
phényl-2,6-dicarbonitrile, le 3,4-dihydroxy-3’-(morpholine-4-carbonyl)biphényl-2,6-dicarbonitrile, le N-butyl-2’,6’-di-
cyano-3’,4’-dihydroxybiphényl-4-carboxamide, le 2-(3,3-diméthylbutyl)-4,5-dihydroxyisophtalonitrile, 4,5-dihydroxy-
2-(pipéridin-1-yl)isophtalonitrile, le 2-(hexylamino)-4,5-dihydroxyisophtalonitrile, le 2-(cyclohexylamino)-4,5-dihy-
droxyisophtalonitrile, le 4,5-dihydroxy-2-(2-méthoxyéthylamino)isophtalonitrile, le 2-(4-benzylpipéridin-I-yl)-4,5-di-
hydroxyisophtalonitrile, le 4,5-dihydroxy-2-(pentan-3-ylamino)isophtalonitrile, le (E)-2-(4-éthylbenzylidéeneamino)-
4,5-dihydroxyisophtalonitrile, le (E)-4,5-dihydroxy-2-(4-méthoxybenzylidéneamino)isophtalonitrile, le (E)-2-(4-fluo-
robenzylidéneamino)-4,5-dihydroxyisophtalonitrile, le 4,5-dihydroxy-2-tosylisophtalonitrile, I'acide 4-(2,6-dicyano-
3,4-dihydroxyphénoxy)benzoique, le 2-(benzo[d]thiazol-2-ylthio)-4,5-dihydroxyisophtalonitrile, le 2-(4-fluorophényl-
thio)-4,5-dihydroxyisophtalonitrile, le 2-(biphényl-4-yIméthyl)-4,5-dihydroxyisophtalonitrile, le 2-(4-chloro-2-méthyl-
benzyl)-4,5-dihydroxyisophtalonitrile, le 2-(2-éthylbenzyl)-4,5-dihydroxyisophtalonitrile, le 2-(2,3-dihydro-1H-indén-
5-yloxy)-4,5-dihydroxyisophtalonitrile, 'énantiomére A de 4,5-dihydroxy-2-(p-tolylsulfinyl)isophtalonitrile, I'énantio-
mére B de 4,5-dihydroxy-2-(p-tolylsulfinyl)isophtalonitrile, le 2-((cyclohexylméthyl)amino)-4,5-dihydroxyisophtaloni-
trile, le 4,5-dihydroxy-2-(4-phénoxyphénylthio)isophtalonitrile, le 4,5-dihydroxy-2-(pyridin-3-yl)isophtalonitrile, le 4,5-
dihydroxy-2-(4-(2,2,2-trifluoroéthyl)benzyl)isophtalonitrile, le 4,5-dihydroxy-2-(4-méthyl-2-(trifluorométhyl)ben-
zyl)isophtalonitrile, le 4,5-dihydroxy-2-((4-(morpholine-4-carbonyl)phényl)thio)isophtalonitrile, le 4,5-dihydroxy-
2-(méthyl(p-tolylyamino)isophtalonitrile ou le 4,5-dihydroxy-2-((6-méthoxynaphtalén-2-ylyméthyl)isophtalonitrile.

Composé selon la revendication 1, dans lequel le composé est le 4,5-dihydroxy-2-(1-méthyl-1H-pyrrol-2-yl)isoph-
talonitrile.

Composé selon la revendication 1, dans lequel le composé est le 4’-tert-butyl-3,4-dihydroxybiphényl-2,6-dicarbo-
nitrile.

Composé selon la revendication 1, dans lequel le composé est le 3,4-dihydroxy-2’,5’-diméthylbiphényl-2,6-dicarbo-
nitrile.

Composé selon larevendication 1, dans lequel le composé est le (E)-2-(3,3-diméthylbut-I-ényl)-4,5-dihydroxyisoph-
talonitrile.

Composé selon la revendication 1, dans lequel le composé est le (E)-4,5-dihydroxy-2-(prop-1-ényl)isophtalonitrile.

Composé selon la revendication 1, dans lequel le composé est le 4’-éthyl-3,4-dihydroxybiphényl-2,6-dicarbonitrile.
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Composé selon la revendication 1, dans lequel le composé est le 4,5-dihydroxy-2-(4-méthylbenzyl)isophtalonitrile.
Composé selon larevendication 1, dans lequel le composé est le 4,5-dihydroxy-2-(2-méthoxybenzyl)isophtalonitrile.

Composé selon la revendication 1, dans lequel le composé est le 2-(3,5-diméthylbenzyl)-4,5-dihydroxyisophtaloni-
trile.

Composé selon la revendication 1, dans lequel le composé est le 2-(4-éthylbenzyl)-4,5-dihydroxyisophtalonitrile.

Composé selon la revendication 1, dans lequel le composé est le 4,5-dihydroxy-2-(2-méthylprop-1-ényl)isophtalo-
nitrile.

Composé selon la revendication 1, dans lequel le composé est le 4,5-dihydroxy-2-vinylisophtalonitrile.
Composé selon la revendication 1, dans lequel le composé est le 4,5-dihydroxy-2-(prop-1-én-2-yl)isophtalonitrile.

Composeé selon la revendication 1, dans lequel le composé est le 2-(2-éthoxythiazol-5-yl)-4,5-dihydroxyisophtalo-
nitrile.

Composé selon la revendication 1, dans lequel le composé est le 2-allyl-4,5-dihydroxyisophtalonitrile.

Composé selon la revendication 1, dans lequel le composé est le 3,4-dihydroxy-4’-isopropylbiphényl-2,6-dicarbo-
nitrile.

Composé selon la revendication 1, dans lequel le composé est le 3,4-dihydroxy-4’-propylbiphényl-2,6-dicarbonitrile.

Composé selon la revendication 1, dans lequel le composé est le 3,4-dihydroxy-3’,4’-diméthylbiphényl-2,6-dicarbo-
nitrile.

Composé selon larevendication 1, dans lequel le composé est le 2-(2,5-diméthylthiophén-3-yl)-4,5-dihydroxyisoph-
talonitrile.

Composé selon la revendication 1, dans lequel le composé est le 4,5-dihydroxy-2-(1-isobutyl-1H-pyrazol-4-yl)isoph-
talonitrile.

Composé selon larevendication 1, dans lequel le composé est le 3,4-dihydroxy-4’-méthylbiphényl-2,6-dicarbonitrile.
Composé selon larevendication 1, dans lequel le composé est le 2-(4-éthylphénylthio)-4,5-dihydroxyisophtalonitrile.
Composé selon la revendication 1, dans lequel le composé est le 4,5-dihydroxy-2-(o-tolylthio)isophtalonitrile.

Composé selon la revendication 1, dans lequel le composé est le 4,5-dihydroxy-2-(4-méthoxyphénylthio)isophtalo-
nitrile.

Composé selon la revendication 1, dans lequel le composé est le 3,4-dihydroxy-4’-méthoxybiphényl-2,6-dicarboni-
trile.

Composé selon la revendication 1, dans lequel le composé est le 2-(2-éthylbenzyl)-4,5-dihydroxyisophtalonitrile.
Composé selon 'une quelconque des revendications 1 a 42 pour une utilisation en tant que médicament.

Composé selon 'une quelconque des revendications 1 a 42 pour une utilisation dans le traitement d’'une maladie
ou d’'une affection ol un agent d’inhibition de COMT est indiqué comme étant utile.

Composé selon la revendication 44, dans lequel la maladie est la maladie de Parkinson.

Composition pharmaceutique comprenant en tant qu’ingrédient actif au moins un composé selon 'une quelconque
desrevendications 1 242 etunsupport, diluant, excipient pharmaceutiquementacceptable ou un mélange de ceux-ci.

85



10

15

20

25

30

35

40

45

50

55

47. Composition pharmaceutique selon la revendication 46, dans laquelle la composition comprend en outre au moins

un autre ingrédient actif.

48. Composition pharmaceutique selon la revendication 47, dans laquelle la composition comprend de la Iévodopa et

de la carbidopa.

EP 2 855 426 B1

86



EP 2 855 426 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

¢ US 5446194 A [0004] [0005] ¢ WO 2007013830 A [0005]

WO 9827973 A [0004]
WO 0168083 A [0004]
WO 2006051154 A [0004]
US 3974184 A [0005]

CN 101643465 A [0005]
US 5236952 A [0005]
WO 9637456 A [0005]
WO 0037423 A [0005]
WO 0198250 A [0005]
WO 0198251 A [0005]
WO 0202548 A [0005]
WO 0222551 A [0005]
WO 2004112729 A [0005]
WO 2005058228 A [0005]
WO 2007010085 A [0005]

WO 2007063789 A [0005]
WO 2007117165 A [0005]
JP 2008308493 B [0005]
JP 2008308494 B [0005]
JP 2008308495 B [0005]
EP 2246338 A1 [0005]
WO 2002081892 A [0005]
EP 2305633 A1 [0005]

JP 2011021010 B [0005]
JP 2012051884 B [0005]
JP 2012051885 B [0005]
WO 2011109254 A [0005]
WO 2011109261 A [0005]
WO 2011109267 A [0005]
CN 102755312 A [0005]

Non-patent literature cited in the description

¢ COPELAND, R. A. Evaluation of Enzyme Inhibitors e KIM, T.K. etal. European Journal of Pharmaceutical
in Drug Discovery: A Guide for Medicinal Chemists Sciences, 2009, vol. 38, 525 [0421]
and Pharmacologists. John Wiley & Sons, Inc, 2005,
185-187 [0418]

87



TIEETE

‘*2
/‘D

VRO

Kateohob{smatilranseforde akibvltdst gatid vagyliistek

képlatl vegyllet, amelben

N

Ry ;§$§{-}§3§§§$$} 16 szsnatomos sk, 293 seenatomos slkenth, 38 sednafomos

N PN
s

alkints, 347 szénptornmos cikdoatkile, $10 szdnatomas olkloalkenil, arib, {(FphOs0s

ssaport, haloganstom, hidrasiy 19 srenatomos alkoxl, T8 szdnatomes allib&s,
S0 szdnatomos alkloaleniboxt, 4410 sednaiomos cldoshanihSy, artaodd, B,
hiateroaniboxt, hateroanh-8- (RakhNe, (R OsN hataroolkll, hotersanil, ariliig

szanatomes alidh, {Hamings Lhabox-mailh (48 szdnatomos alidl, halogdn{ 18

¥

seenstomos s, Mdrox{18 sednatomos alklih, (18 sednalomos & fxa}wii"s

sxénatomos sl (-8 szénalomos &RH}wS«{?“ﬁ stansomos alkil, (RahNOL8

g Ry

sednalomos alkily, hoetermclki{ 18 szanatonns alkilh, karbo{@-8 sednsiomos

=y

afksnil)s, (X3

2y

sednatomos skibald2-0 sednatomos albonlih, a8 scenglo-
o atkenity, {1-8 szdnatomos ahoxi2-8 ssenatomos atkanill, heterooidi{a.-8

gednsfomos 53%%(-§3§§i§} hataraanid u -8 sronatahos alkenil), \arbi}xn,a«i\ Sranaies

mos alkinly, {“ﬁ? T szdnstamos oikl gaika%}»g;? £ széngiomos a@kim‘i}x SR8 s

ardénaiomos sikinily, heloroarib{2-8 szdnglomos alkindiy h@ﬁng So{ 18 sednstos

¥

4
s

mas atkoxil, hidroxi-{(1-0 szdnatomos alkoxi), (-8 szénatomos alkoxib1-8 szdne
Uk

hidroxb{ 18 sednstomos sikoxip{ -8 szénstomos raixéi B {00 szdomtomas akoxie

atomos  alkoxby, (18 szdnstomos alkliHG=0R0Y - Re{Bel), RelQ=

{C=0ME6 sranatomos alkenill vagy (18 seénatomos sl O=0R3{ 18 gedn-
atomos aikibesoport, shol o 410 sednatomas oildoatkenth, sk, hatemakiib,

helsroadh vagy 8 37 szénatomos cidoaiibosoport mint ofyan, vagy sgy mask



capport rdezeként ssubseiifiiatian, vagy padig 1, m Oy 3 sedmg R szudsete
fuansss! saubsaiitusly

R ielentdae, Mgoetentd mindse sifordulssikorn, karboxt vagy srfiosopo, ahol ax

\assicmpm figgetentl mindan albordulsskey, szubseitualatian, vagy pedig 1,

vagy § sesmit Ry srubseitusnsse! ssubszitusly
Ry jelantdsy; figostientl minden elidforduldskor, i& 8 apdnatomos ol &7
sednatomos cilosdkll, sl (37 sednatomos sikloadil B8 seénstomos alkdly,
Mdroxi{1-8 sednatomos alki) vagy (10 sednatomos aloxip{8 szdnstonos
aldirosopot, ghol 8 397 sxdastomos oidoalial wagy ssflosopont mint olyan, vagy
agy sk ssoport rdsrekdnt, flggstienttl minden oidhrdulaskar, szubsatiudistian
vagy stubszitudlt gy szubsriluenseel, amsly 148 seénalomos alkilcsopod, halos
génaton, bidrodd-. 1-8 sedénatomos alkogh vagy hidei{ 18 seénstomos okl
{‘:&;‘i‘;}{}{ﬁ’k‘%;

Ve jolentdes, fguetentl minden sifordulsskor, B ovagy arlosopon, shol as

artlesopord, Miggetent! minden eioniuidsker, szubsetitusiatian wagy saubsatituait
sgy snutszilusnssyl, smaly 18 sranslomos alikdicsopa!, haloganatem yvagy 8
seanatomos alkaxiasoport;

Ry jelentése 08 szdnslomos sflih, artb, hidboxd vagy 18 sadnatomos alkoxd

y;

csoport, ahol sz arficsoport ssubselitudliatian vagy ssubseiifudit 1, & vagy 3 szdmab

Ry felsnidee, f&{;ge fendl mindan eitforduldsker, -8 sednstomos sk, 38 szén-
stomos slkeni, karboxdh, chang., anlcsoport, halogdnatom, hidraslh, 1.8 szdnate-
mos aikoxi B8 sodnaiomny sllBESS S0 sednglomos oibloslkenibaris, 410

sraaomos © i\%f{?ﬁﬁ{&%ﬁgi“&n msms as‘ﬁ«S», ?‘?&ii’ji‘(}ﬁai*f}‘siw heterpand Sm {E\?},J\i«
& spdnaiomos afkill, iza{jh::sxs«n 8 sudnatomes alkiie {_r < sRanalomos & kms} gﬁ 8
sednstomos alkill, heterooldibCRa sednatomos alldll, {198 sedngtomos slidly
(=0, {1-8 soinatomoe slkasi =0, h@’{@rﬁﬁ§§§§§§**{$‘§*{3'}*,s (R B NHC=0), halos

o N

gér{ 18 spgnalomos alkoxik, Red8s0 R8s, {18 sadnalomos alkoxik

2

(G010 seenatomos alkify, (R pNLU=0R1-6 seénatomes alkile vagy (18

seonstomos  alkexiMIS spdnatomos alkaxd MG :} csapart, ahol ax s,

heteroadh vagy heterocikibosaport mint olyan, vagy sgy mag ik nsoport réssskant,

1

4
o)
L5 9H
£



s

fpgetanil minden  siMorduldskar,  srubsstilin ?ﬁ% m vagy szubssitielt oegy

/s‘;

.....

szubastituansasd, amel T8 s
vagy Ne o8 N, amalyek %mm* mindketio ig;\:gygng%aﬁi};ﬁ 8 STEn {g}»‘iﬁﬁ'{}atisﬁ}%‘i@z. Kaps
csnltdil, axeal 8 szén gytriiatommal eyttt smelyhez kapesoiddnak, ey (OO0
momfmt Képarnek:
Ry jelntdss, Hgostendd minden sldfedulisker, M, 16 sednatomos alklh, 37
STe ?St*??hﬁ’é} sldonhil gy karbori{(10 sxdnstones alkiivesoport, ahad & 37
sénatomos akloakibosapart, figoetent! minden eidfordutiskar, srubsaitudiatian
VEQY § UM ogy ssubsziitonseel, amaly 1.0 sednattones alidiosopont; Ry s
entase, @ﬁ;@ﬁ@?‘m minden eidforduiasker, 8 szdnptomos alkils, hdrogs, 18
sranatomos alkexd vagy (BakNeosopo;
Ry jelantdss, Ringstentd mindan altfordidashor, -8 sxénatomos alidinsoport,

vEgy annek Q}f§§i§¥§2§'?é$§§§5§SQ elfogadhatd sdin vagy ésstars,

2. Bgy 1 ménypont seerintl vegyllet, amelyban
Ry jolentdes 1-0 seénatomos alil, 28 széngtomos alkenil, 248 szdnatomas alkinil,

...... £

10 srédnatomng akin &amk arh, halogdnatons, hidisd, 410 sénstomus alklosd

X

koniboxi, anbaxd, @8, hatornanhSs, (RabNy IRLGsNy, heterociklil, heteroars,
al-{1-8 seénatomos alkiflh, Mo (b8 sednatomos alkill, (RalNGLE sssnstonos
alhill, helerooklil-(1-8 seéoatomos alkilh, karboxi{28 wdnatomos alhonill, {37

szénatomos cidosiil{2-8 seénatomos alkenily, aih{26 szénatomas atkenil, {18

szénusiomos alkoxiE6 safnatomas slkenill, holeroadiad sodnatomos alkanil,

¥

TS

a8 szénatomos alkinil)y, {18 scdopiomos stk S8 seénatomos sikini,
RefBaQ), Re{OsS=G) vagy (-8 szénatomos slhodH{C=0RE-8 sxdnatomos
slkaniiosoport, abol 8 410 ssdnptomos clidoatients, sl haterochidlh, hatersanh
vagy & 37 szeénstomos cidoatiibosopnrt mint olyan, vagy sgy masik osopor rdsas-

a3

ként szubsstifudiatian, vagy pedin 102 vagy 3 szamd Ry ssubsziituenssal saubses

Ry jelentése, fgoetenit mindss eltfordulaskar, M L8 ssdnstomos alkib, 3.7 ssdne
stomas cikloatidl, adk, (37 spénatomos ciidoaliol- 18 sedogtomos alidl), hidmai{l-

& sxdnptomos alklly vagy (16 seénatomos alhoxiH14 s2dnatomos alkibosopor,

ahol g 37 sednatomos cikicalkit- vagy srilnsonont mind olvan, vagy gy mdsik ceapen
rdsrekant srubsaitudiatian vagy szubsaiiualt aoy seibaitusnsse], amely 18 sdne

atomos alkilusapart,




e iclentdse, Nggstionil minden silorduldskor, o wagy srdosopet, ahal ax

&;i;;\;pmt fggetisnil minden sitforduldskor, ssubsziiudll egy szubsaiitusossel,

el 18 seenatomoes sikdiosoport halogdnatom vagy 18 sednatomos alkoxd-cso-

,,4,

z}* ;

By nlantdse %;zi\««@m\:t%ha‘w aviiosoport ssthsa u«%i aoy Re ssubasiituanssst
% ioleridse, fguetieni! minden aldfardulaskar, 18 sz zénatomos sl fe, 28 srénatos
mos atkenil, Rarboxi, clanos, adlosoport, halogénstom, hidiost, 1.8 szénatomos

alkands, 1.8 sednatomos alkilbe, rtboxds, hoteroand, karbod {8 sednattemos alkil)-

natomos alidil, halogen-{1-8 szdnatomos alkily, hidroxb{1-8 seanatomos
18 seénatomos alkes{1-5 sodnatomos akilk, hoteronidit(1-8 saénatomos
alily, (1-6 szénatomos akiOHC=OF, (146 szénatomos alko{G=O)- haterocki
(O=00, (ReleNH{C=0F, halogdn-(1-6 szénatomos alkoxil, Re{O=8s0), (30 széne
atomos alkodHO=QR18 teonatomas alidlk, (RehNA{O=0H{1-8 sadnatomas kil
wagy (-8 sadnatomos alko L8 ssdnstomos alboxiC=0 csoport, shol ax sk,
hetsroani- vagy hetemciidibosoport mint olyan, vagy egy midsl csoport részeként,
fgaetientd minden sifforduiaskor, szubsstitudlation vagy ssubsziituall egy szubss
Huenswel, amaly 1-8 seénetomos alkiosoport;
vagy Ry és Rp, amulyek kdzil mindkeltd ugyanahhoz a seén gyliniatomboz kapeso-
Yook, azaal 8 seén gytriatommal sgyil, amalvhies kaposoltdnsk, sgy «O=0) oso-
portot kepeanek;

Hy jelentése, Hpggetenll minden elfineduliskan H L8 seédnatomos atkdls, 34

stomos oikloalkii- vagy keboxiH1-6 szsnstomos silibhosopont, ahol 8 37 &
mos cikloatiabasopont ssubsetituaiatien;

Ry jelentése, flggetienlll minden sltfordulasiar, 1-8 seénatomos alkil vagy (Rosie
:?.}\&‘:{};3&‘;‘,:**;;

Ry inlonidse, figgetient! minden sitforduldskor, 18 s:émimn & atkilosoport

JORgy 2 igsnypoant szarintl vegyat, amalvben

¥

Ry jnlontdse 148 szdnatomos alldh, 240 sednstonos slkenil, 30 sednabomos alking,

410 spénstomos cidostent, adb, halogdnatom, 410 sednatomos cikloatkentboxi-,

o

anboxi, wibBy, heteroanbS-, {(RohlNe (RahlaNe, haterockil, hatersaril, anlita
sednatomon alkill (Rahh gi & szanatomos slkifl, harboxb{2-8 seénatomos alkenilh,

<

{37 szdnatomos f:‘k,mﬁkﬁ‘}»{i’é“{i seenatomos alkenil) vagy sibEZE sednatomos

atkenill-ozoport, shol 8 410 szdesdomos oikdoalicerdl, arih, heternolidis, haterosl



i

vagy 8 &7 szénatomos cidosikii-osoport mint olvan, vagy egy masik csoport rdags
kint szubssiudiatian, vagy pedin L 2 vagy 3 sodmi Ry szubselfuvensest ssubsss

sl

Ry islantése, Higgetend! minden slfordulaskor, H 18 sednatomos alldb vagy {18
srdnatomos oM 10 sednatormes alldiosopt

i s b e P et . S e E e s« o

Ry jelontese, figgetientd minden sifordulaskorn, M vagy arilesopoet, abol sz s
ceoport, Hignetend! mindan sidferduliskor, ssubszitualt sgy ssubsatituanssel, 33‘:‘}&3?@«'
1:8 sxénstomos alklicsoport, halogdnatom vagy 18 ssdnstomos alkaxb-csopant

Ry joleniése, Rgustentl minden oiffordulsskorn, 18 sednatomos alkils ﬁ:iam}«,
arffosaport, balbgdaatom, hdeods, 18 szdnatomas alkoxi 198 szdmmfomos skig.,
atibontls, karboxi {18 szénatomos aldl, anl{1-8 szdnatomos alkily, halogén{1-8
seenatomes alkill, hidrox{ 18 szénstomos alkill, y‘%-«.v% ssénatomos alhoxip -8

sedngtomos el hotereolliOsUr, (RelN{GO R (TS0 gy (18 szdne

stomos alkoxiHC=0R18 szénatomos alkillosopor, ahol a2 il vagy helerociidil

csaport mint olyan, vagy sgv mask ceoport rdarekdnt saubsstitudlatiany;
Ry jeleniéses, Hggstlent minden eeiéi-f‘{;:‘ﬁu‘§e§s§s@§-‘, H, 18 szdnstomos alkil vagy 3F
8

&

natomas cikloshibosoport, ahol a8 37 sednatomos oidloslki-osoport ssubgziies

satlam ‘
Ry jelentdse, figuetienil minden eidfontuldskor, 1-8 seénatomos alkib- vagy (RakeN-
csoport;
Ry jolentose, figostientl mindsn sléivduidekar, 146 szénatomos allilesaport,

4. Bgy Q. ipdngpond saenint sf§§’§}f{:§gé§s amalvhen
R« jolentése 18 &,rss*mamm alidly 88 szénatomos alkenls, ardk, helopénatom, anb
oot @rih8s, (RablNs, (RepOsNs, hetomclikdih, hatsrosddls, a8 ssdnstomos alldly,

PN

{37 szénatomos olfoalil<E-8 seénatomos akenid vagy a8 sxédnatomos

afeniiboscport, shol az art, heterncidis, hetoroarth vagy & 89 szénatomos
oldoatiibcsopod mint ohan, vagy sgy mask csopont részekédnt. szubsstivdiatian,
vagy pedia 1, R vagy Sasdod B spubszituensse! szubssitugll

Ny ilorddss, Higoellentil mindern alifwauliskar, H vagy 148 szénatomos slkliosopary;

oy

Ry jelenbdse, Nggetenil minden slbforduldskon, H o wagy srilcsoport, ghol s b
csoport, ggetentd minden aiturduliskor, ssubsaiituall sgy scubsziituenssel amaly

18 sedngtomos alkiicsoport, halogénaton vagy 18 szdnatomos alkoxbosopott;

TIBTRROG



Ry islentéss fggeliall mindsn siforduldsker, k@ sednatomos sikdy, oo,
arffozoport, halogdnaten, hidrox 18 szanatomns @ ia axl, 18 szdnstomos akibgs,
karboxi{1-8 sednatomog J§§§}‘ halogdre{ 18 szdnatomos ol Ndroxd-{(1-8 széne
stomos aldl, {16 sednstomos ko0 sdnatomos slkiib, hatermokiiO=Q),

(RN GO vagy Red

olvarn, vagy ogy sk caoport ressskdnt, saubsztitudiatiag

OreSa0) csoport, ahol a2 arlh vagy heteronikiasopornt ming

Hy lnlantdss, figgetient minden eléforduidskorn, Hovagy 148 sednatomos alkficsopory
s inlantdss, fguetient] minden oldfordulaskor, 18 szénatomos slkilosaport

& Egvd. ipdnypont szerintl vagyiial, amelyban
Hy jnlentése 18 azdnatomes alkih, 2-8 seanatomos aik&:«-m%m avils, %aaim;m watom, ank

oty s, (Rekebls, heterneikil, hoteroarit, atl{1-0 s¢

szénatomaos alkeni-osoport, ahol 8z s, hetsrookit vagy hatercanboesopon win
olyan, vagy sgv masik ssopert résrekdnt, szubssitusiatian, vagy gsmf«} 1, @ vagy 3

seamit Ry szubsetitusnesel szubszitualy

Ry ielenidse, Riggetient minden eifforduidskorn Mvagy 148 sadnatomos slflecsoporty

Fa felemiss, fil‘igg_;&iwmé minden siforduldskern, 8 sxéngtomos alldh, halogénatom,

Mdroxis, 18 szdnatomoes alkoh, kaboxd {18 sednatomos alkill, halogdre{1-8 seéne

atomos allah vagy (R NGOGk csoport;

Ry jolanidss, Gggetient! rirdden aitfordiddskar, Movagy 18 sednatomas alidiosoport,

8 Eav 8. kidnypont sserintl vegyidel, amelvban

X3

Ry jelonidse 30 seénstomuos alhendh, adh, halogénalom, ariboxt, wlh&s, (R,

hatercarih, arib(1-8 sednatomos alkil vagy aril-(3-8 sodnatomos alkeniliesopon,
ahol a2 &l vagy ha«tomar& csgport mint olyan, vagy ey mask osoport réssekant,

L)

ssubszitudlatian, vagy pedia 1 vagy 2 szamu Re saubsaituenssal szubsstiudi;

Ry jolentdss, ggetenit minden sidforduldskar, M vagy 1-8 sednatomos alkilnsopay;

Ry jmlantdse, fligoetient! minden sgié?mﬁuif-ﬁiskm; 1:8 sednatomos ekl halogénaton
18 sednastomos alkoxt- karbaxb {18 sadnpiomaes alkith: vagy halogen{1-8 S?wma
mos alkilh csoport

¥, Egy 8, igdnypont szenintl vegyiiled, amelvben
Hy jelentose $8 szénalomos stkenib, srih, halogénatom, arib8., hetercarit vagy ank

{18 szénatomos allibosoport, ahol sz adh vagy hatlercaribasopod mint ofyan, vagy

aqy mask osoport rdaeekent,

47}

subsziitudiatian, vagy padig T ovagy £ ssdn Ry

szithsstusnsse] szubselitusiy



Ry fefentéss, nostant minden aidfordulashor, 18 sxdnatomos sl halogdnatom

vagy T8 sednatomas alkoxiosoport,

8, Bgy 7. lgénypont szarintl vegylilst, amudyvban

S

Ry jelentése 20 seénatomos shentbosoport, halogsnatony, aibS- vagy {18

sednatomos ahibosopet, shol a2 srilistport mint olyan, vagy sgy mdsti csapont

séarekent, szubsztludlelian, vagy pedig 1 ovagy 2 szsmd Ry szubszilusnssel

srubsshtugly

um

R felentdss, Nggetend! mindsn aldfordulaskor, 146 sednatomos alkdk, halogénatom
vagy 8 szénatomos alkoxdiosapart,

8. Bay 7. ludnypont szerintl vegyllst, amebeban

A

¢ ieleniése &8 seénstomos athenfbosoport anb, a8 hetercanh vagy anbig
ﬁaémmmm siilj-osoport, ahol az srilosoport mint olyan, vagy sgy sk ssoport

#

réezekent, 1 vapy € sedmid Ry seubsstituenssel seubszlitoaly,
Re folentése, Mgoetentl minden edforduldskor, 148 szénatomas allib vagy 18
srénatomas alkobcsopon

18, Egy 8. lpsnypont ssedndl vegyilet, amelyben
Ry ielentése 2-8 szdnatomuos slkanil arbB-, vagy s (18 sadnatomaos sikiibosepart
ahol 2z erilsoport wint olvan, vagy egy masik csoport riszekant, 1 vagy 2 szamu Ry
szubseituensesd szubsstitudly

& ;eﬁmi‘ese f&ggﬁtée}nﬁi minden sidforduldskor, -0 szdnalomos sl vagy 18

s

1. ’a‘ic;y 7. penypont szanivdl vegyiilel, amelyben Ry jelantdse 3-8 szénsiomos
alkenli-csoport,

12 Bgy 7. igénypont szerintt vegylilst, amalyhen
Ry jelantése grilcsopord, ahol az anlegoport 1 vagy @ s2dmd Ry srubszilusnssy
srubsaitugit
Ry jelentése, figustienid minden sitfordulisker, 1+8 ssénatamos alkilcsopart halos
aenstom vagy 0 sesnatomos sthexd-osepart

13 BEgy 7. genypont szerintl vegyllet, amelyben
By fslentése anib8-, shol az dﬂf\.‘\@&ﬁ?i szubsebitdistion vagy 1 vagy 2 seoami Rg

ssubszttuonsssl ssubsztitual

Hg jelentess, Higgetienll minden aidfordulaskorn, -8 seenatomoes alkilosoport, hake

genatom vagy 1-8 seénalomos atkoxbosaport,



4 Bgy 7 igénypont szannl vegyldel, amslyben
Ry jlsnides hetorogrbosoport, ahol a2 hatarpanibosoport seubsstituaiation vagy 1

VAGY 2 sRamu Ry srubsifuenese! srubusiiusiy

Re jolentdss, Higuetient] minden oiffordudaskor, 18 sednstomos alkilosopot, hale

ganatom vagy 18 seenatomos alkoxbosoport

Toigdnvpont szenndl vegiiled, anelyben

R jnlantdes anil {% & srdnatomos alkiiposopart, ahol az sriicsoport 1 vegy 8 sodmy

R §€}§€>mm€= %Lsggsﬁmm mindan oifforduldskar,. -8 seénafomos alidh vagy 18
szénatomes alkoxbosoport.

18, BEgy 1. iganypont szarind vegyliet, ahal g vegyllel & 2-brdm-4, S-ibidrox
isofistonitrl, 4 S-dibidrod-S-ffonibatinizofialoninll, 4 5-dihidroxt@-{prop- T-infl-fzo-
Ralonitel, 4 Sdihidrod @ Lomstib- T pirob24dl-zoftadonitnl, 4S-dibidraniB-(ioterns

sEirofsloninl, Sfuranik4 Sdilidami-zoftaloninl, 34 8 -0uon3 A-dihidmyidbi
faﬁﬁ«ﬁ,ﬁ*ﬁé%ﬁﬁ{\i‘sﬁsniii‘ii} é?,i‘i*ﬂ-&?’ﬁﬁf&?@*ﬁam affalive T-ikizofialonitnl, $isre-bulihd dodibigs
roxb-bifenib 2 S-dikarbonitell, 3 4-dihidmi-hidroxd-matil-bifoni-2 S-dikarboniinl, 4.5

-cibidroniE-{nafalin Sk rolalonitnl,  Jobdbidrog- Y zopropi-tiobhifenih- 3 Sadikars

>

bonitell, 3 d-ddibidrond-4={matit-tio bhifeni-2 -dikarbonite, 3 d-dihidroxba-zapropos

<hifenit-2 S-dikarbonitrll, ${aiito}rd Adihidroxibifent? S-dikarbonitel, 3, d-dinidrox-

A ograponbl Bedimetii-biferih 3 Sdikarbonitl,  4-buthd ddidasihifenih? Sadh
kKarbonital, 3. ddihidioxd2 4 8- timelibbifent2 Sdikarhonittll,  Jdihidroshd 8 i
metibifenih2 Sdikarbonitnl, Sciklohexanibd Sdibdroxiizofiaionind, Satd St

roxi-hifanth? Sdikarbonitrll, 3 d-dibidroxi-bifenih-2 4 Bdrikarbominll, 3, 4d-dibidrogss

{zopropibsaulfonioifenth-2 S-dikarboniiell, 2 8%dictano-3 4 «dihidroxi-N, Natimetibbic

fenib-deszutformmid, (B4 Sdihidrosk2{pant-t-anili-zolalonitl, 28 dicaned 4dis

pidroxk-biferib-S-karbonsay, 34-dihidroxid’« Tametod-otilihifendt2 S<tikarbonitnl, (B
<23 Sedimatibbub anilg Sadibidragi|zoftatonitnl, 3 4-dibhidro 2 s matibbfanibZ 8-
krboniinl (B2 Zaikinhexiiwvinl -4 Sdihidroxi-izolalonlind, (234, 5-dihigroxi-S-{prop-

5

1-anil us?i:simn%?zi {28 didano-3 4 didraxi-bifenib il bpropansav, 3, ddibidresi-
F-{hidhodbmatilpbifenib-2 Sdikarhonitdl, 3 4dibidrod-3-{matoxi-matihbifenthal S-di
kavbonitl, 2 8 dicane-3 4 dilidrodh N, Medipropibafonib-dharboramid,  (B14,5-d
hidroxbS-{prop-Taniieoiisoninll,  Ja-ditidroxi-bifenil-2 S-dikarbonitnl, 3 4diklide

SJA-dibicirosibfanibl S-dkarbonitnl, 3 daibidox ¥l mati b bifaniel S-dikar




l/

Halroxizoitaienital, ?3\@32;{‘&\“&\{*;?&0**m*i% bifanth

SEAdiarbonitel. 4 Sdibidroxi B ticlensdhizaRialonitel, 4, Bodibidrod 2 {Semsdife

A/;

are-hzolaioniinl, 4.5 dihidreh S Samstibtivfon 2ol alonttrll. 2-benaig B

>

hidroxi-izoiaionittl, 2<henzofuran- S8 S *i;oéz‘ms~§¢f3f§3§m“§t*m S{B-kidrdioten-2- 1)

4, S-dibidroxi-oftslonitl,. 2-(bencolblioten-S-4 S-dibidroxzoltalonitl, 834,81
hidroxb st izofalonitnl, et daliidrod biferih 2,@»Q‘ik{i&i‘ﬁ&?ﬁ%ﬁi, 33‘%\»«&??“%&:{5?{?}2?*
<3 B dimatibbifenhl S«likarbonitdl, 4. 8dihidroxi2-Heniio MzoRalortnll,  €.8<dihids
roxi-Z{ptolil-tinizoRalonitill, 4 5dhidrad-3-{damati-hanzilboltslontl,  2-4fuoe

<Senzivd Sudibidaosbizofaloniind, 4 5o hidronibenziizolsloniinll, 4,544

Wdaxb @ Gameionbbanziibivoftalonittl, 4 Sddibidrit S intiucamabanihbenziideg

falonitl, {3 Muordanaionibenailys GdihidraxbizoRalonitnll, Eﬁ-{iﬁ»ﬁ{ﬁi‘}f‘wh&ﬁ SHML S

\

~diifroxbizotakmitll, 4 5dihidrod-&{E-metibbanaiizolaianinl,

24, S-dibidrogidzofialonitnl, 243 fluosSametibengip4 S-dihidrsis ;m‘mﬁna i, ’§

{2, 8-dictano-d d-ditidnmibenziibansossay,  S{d-fuord-metibansitp Sdihicrox

...... T T T § e ey o N Y . Vo g "

Jroftatonidl, 4 S-dibideodSBunetibbanaiitizolialonitnl, 248 Huon-Smeloxihenzite

«f Boihidrondsicofislonil, 2435 dimeli-bensilhd Sodihidmmbizolalonitill,  { Sudibids

Y

roxh@-Uhlzapropi-bangiitzoiislonitrll,  2-{¢-alibbonalipg S-dibidronizolalonitnl, 45

»f.‘%%hs{::u’z:ﬁ&l&?»{%‘sé}fi&%i?‘i»»‘?~§§+zi‘_§§&$§§}~~§; stalonitril,  §42 S-diciano-8 4-dihidroxi-bang \*36»

Ra¢

roxbbansoasay, 2423 Adimatibbaraipd Sedibidroaxizofalmitl, S48 Sdihidrod Mk
eanedell i Sudihidnai-zaialoniell, Boldopanteniig Sdibidiod-izoftalonitd, (B1848.6
Gigtane-3 dulibiioaifanipalnisay, (B4, 80ihidnosd- 2 G medosiprop-Laani-eollales
a4 Sedihidroxb2-Bymor islinoaneti HMinfen-2-dlbrolislonittl,. 3 dudihidroximor

%

folin-d-karbonit-bifenih-2 S-dikarbonitl, 28 haxih2 2 bitiofsn-S-i1 -4, S-gibidroxidzne

5

Ralonitrll, 24 L-baraibtHpirazobd-iid Sodihidrosbivoligdonitl, 245 -haxibtiofen-2:4lp

&, Sedinidrosizoftalontil, {2k S0uhZanil Budibdroxi-rofiaionitnl, 4, Bdihidrog-2

~{3vm‘§§t£§ bubdeniiplz “ﬁgﬁiﬁf e (Er2-{bu-Seenild, S-dihidrod-zoftalonied, $ 8-dihids

¥

{S-mstiorop-aniibizolialoniel,  3.4-dihids

3

sod-Saratibioftalonitnll, 4 5-aihidroxi-B

§ 3

s‘m{i»&*‘ém@*ﬁ“zas's\,mi 2 B-cikarboniinl,  4.85«¢ihiogRavinibcoiinlongtdl, 4.5 dibido

FN

Sprogebareddinzofalonitl,  242-eloxitiag

i

4 Sadibidrox-roRaloninl,  2-alk

«f S-dihidroxiizofiadonid, 3’*{3*85’{2%3&5?&}{§*§‘§‘?§€3§'§§}«3ﬁ“iii?‘éis‘;i?’{i&kik%}if{?gé“}i%“ﬁ3’3"*{?iiﬁéﬁ?‘i}{}?ﬁifii

forobutih’ Bhdicianoat Audihidronibifonib S karhoxdiat, 3.4-dhidribifenih s 3 840
$E S

karboniel, 285 diolaned A dibidroxh N Nedipropibbifenil - S-karboxamid, 3 8 dislane

Seaikishedhd dodibidrod-bifenibadbkaboramid, 28 diglana-Nagdkdohaxgb g, 4 -dihids



3

soxt-bifeni S karbokamid, & 8 atano-N Nagiaflh-3 4 -dibidnd-bfenthdkarbosamid,

3\;(3??2”&“3%\3?‘53?%3‘{‘3\f}iﬁ!’dm}m*"i?tﬁii'}34{65&}\4\}%? 218 dinhang-Nealihd S

tidroxhbfenib S karhoommid, 8 diciarnsd Adihidroi N Medimeti-bifonh S-harboxas
s, Usfluond dedibidrori-hifenih @ S-dikaphontll, 3 dlluosd Sdihidrog-bifeni2 8-

SRR R

ikarhoninl, Qo3 dtrhidaibifenig Sdikarboninl, (14 5ihdroxt2-{3g

sibpeap- franiizoftalonitll, Sfluond dditndron ~,‘av@?“sgﬁax‘s‘»«tﬁfg,nz,“;:ég:s«ﬁ;Kam@mm&

A2 S-dictano-3 d-dinideotloni Minfen-B-karhonsay,  3ddhideoxid metibarulinnily
~Hifenib2, B-dikarboritrll, 3 4-dibidrogi-d~propoxibifent-@ Gdikabonitll, 2.8 -didians-
-3 4 hihidroxi-bifenidharbonzsay, &‘3»‘“5{&%f"~~f§‘$€§_-~,“§§‘_§3§{5fi§“t§}£§~3 natibhifanted S-dikarbanit
il 4 Beiitsidront-3 S-fergl-tofen-daleoftalmitnl, 3 d-dinidroxidopropit-bifentb2 8
~civarbonitnll, 8dedibddrorig pmg}% bifenie2 Sodikarbonitil, 4.5 ditddroxi3-{ lenibyis
nifkizofabmitd, 28 divkene- A dibidroxtbfenibS-karbonsay, {2 8 diclane-Jdadi
hidworb-banzii-bansoussy, (B4 Salihidend-2-dmstosh-aathil Heoitalonitll, 3,ddihid
fbR 4 dimetibbifanilh S-dikarbonitdl, (B3R Sedibidrodd-2-(dametibsain Hzofialanit-

il A Sditddrod-2S-hidioriaaiialins Sl Meolialoninl, 4 fuoes34d s?‘§§§§§¥€}:€§*§‘*§?}i‘ﬁ§?Mi}%*

LY

fenib-2 S.dikarDonitd, 4 Salhidrogd-@- G metibbutduan-Z-di-izofialontin, 342 B-dimati-

Aofern-3-i4, Bdibidroxbizofalonitd, 22 Sdiftuos-danatitd i&c*?;avxssm‘w

{Raiklopantit

ol 24448 Sodiciano A ddihidroribangidenill ;}‘«mg}éﬁ&m‘_\ (B2
spropetaniil-d S-dihidroxi-zoftalontrll, 4, Sdiidront2 Tt Heplrazobaaiiize-
flalonitel, S2 S-dicianad, Sdihidrod-feni THplrazol- il acatsay, 4 8alibddrox-2-
(Tt Hpdrazobdd poiatonill, 4.8 dhdrod 343 matobprops Hini Heoltalonitdl,
(B4 Boddihicronh B2 Jiofer-3-vinizofalnitd, (BR22ciklopropibviniiha Soditid
rasi-zoftalontill, & 8 diclaned 4 dihidroabfentod karboxami,  34-dibidroad 4
<dimetogi-bifenit-2 Sdikarboniial, 3 4dibidrag-8 - sapropi bifeni2 B-dikarbonital, 2
& S-diidmbenzotran- 344 Sdihidossoiiaionitll, | & Bdibidroni- 248 meloxknialk
faline-Sdlbiaoftalontnll, 4, 5 dihidrotd{d-thishodiamatibbansiilizofialoniinl, 842 Bt
Huor-S-matibbenzihd, Sadihidroxiizntftalonial, 4 5dihidred-2- {4t Tluormatil-fanitiol

3 4

Sroftsfonitll, 248 ddimetiNenib o4, Sdiidroxi-zolialondtel, metb3 {83, 8-distanos

ANy

3, A-gdibidrogi-fanibiopenilbpropancdl, 4, S-S {p-toeliboxi proftatonit,

S N

{2 d-difluoreztiniled Sadinidroxd-oRaloninll, (B34, Sdibidresi i

7

Py

Citfluormati st

P2

sil-zoftatonital, (B4 S«aihidrot2-{damptibpant-beanifpicolialonitn, (ER2438diflue

o

g Sedihidroxidzofislonitifl,. 24442 8dichane- 3 ddibidroxisbengd aostsav,

Heniie

$r”r/

S{bkbebenzlipd S-dibidrod-zoitanoiiel, Sd-dihidroxbmetiibifonid- g Sdikarbonit




o
L

¥

S Bediciane- 3 dodinidnmd banziieniib propdnsay, 4 B-dibhidrosbS-Me{tifivor

-t henzibizoisdonite, (B4 Sditidmt S Inluorameti beatinizoialonitdl, 4,5

%

sttt prioibszuliintieoRatoninll,. $-(2 Sdinlane-3A-dihidri-fenibiio Fhangoss

4

say, dd-gtidaniblio b4 S-dibidrodzoialonital, 3-*{3@k§é§’«‘§§%ﬂ§§«‘§ﬁ}»¢i Ssdifsihronbizoie-

{osfoliivtiooftadonitnl, ratibd{ & Sudivtane-Babdibidroni-fanti

#

i, o4 Sadihidroxd2.

2-{2-korfenibiold, Sdihidroxad mﬁaéaﬁéiﬁi, m&)éﬁ 2-{2 Sudivignod dadi
§3§§imx‘ fenib-tiorbenzodl, S Sdiciane-3 4-dinidroxdi-lenibioManilacatsay, 2

{2, 8diciane-3, dedibidrosidenib o banzossay, 3{{@3«'{?3&}»- iotano-d, d-ditidroxidanis
Siskenifboropansay, 4 Bdifdronid ~(&3“mg aifent-tio Mrolalontil, melil 24448 8-
schicianee 3 dadihidronibeneiienilacetdl, A 5 dibidro i -{3matoxi-fonitioHzoftaln

piel,  metid2 Sdinlans-3 ddibidroxide m}{%}«fiﬁ_seg'};i@f;%%;, 4 Soiihidroxh-S-{ pividived-ib

dinpkizofsloniinl, 348 Sdiciane-d, ddibidmxidanittinbbenznesay E«{ﬁ@iafas‘.)»f{xm‘é‘iﬁ

X

Sigbd Secdihidroshizoiinioniiel, 4, 8dibidrosid{nattaline2-abtiooftalonitnl, SPE6-

&

~cistano-3Sedibidroni-henzi-feniilN, Nﬁi\n?s%va(ﬁ‘}‘i&ffiiﬁ,_ §3~{1{%~@§?§~f€émx§}«§_@vii“&_“ﬁ';éhiaii;‘c}xih—

zoftabaidl, :Ev{.ei»samﬁsiii«w?%:e‘ﬁtsxi}va’%,&a\\¢§§\r\§s<3\;~z‘*m‘ifﬁ s, di'idm}ﬁw\ién\ﬁ«mmﬁﬁ

«chhido-TNinden-Siboxibizolialoniinl, 248 8 digians-3 ddibidrost-bifenibdiivetat

N R R N &

{2, 4-dimeti-fenoxibd S-dihidroxtizoftaionit, 2-{4-%drfenoxipd S-dibidroxi-izo-

o

sy, 2
ftaloratel, 4 Bchibigron

5

T

S{iriflunsmaildianonibizotaionitnl, 4 5-dihkboxiS- (M

£

£

g

dareB-dizofialoni, i*\ fihichrod-S{morfolinoumetit b zofalonill,  2{{distibaming)
sretild, Sdicroxi-zotaloniribhidrochios 4, B-dihidroxi@-{{2-hidroxbatil}-aming}

aneiikzofaairinidaetlond (11, »’3}3%&?}{@:0\& So{3hidroxbprapiiMzaftatonitnd, &

~aminosd Sdibideosb-ivolialonitgl, 4. 8dihidroxt2-{pirroliding il zoftaloniil, 4284

n’sms§~sm;“§m§;nm~i%“13n*ﬁmm»swftgimsmi & S-difvidrai-Bomorioline-ofialoninl, 45

~—-§i¥§§s§ft3ﬁ<i-:3=<={i;@@g;m;}5§-<=as-*;§§n%::«}«imﬁaicﬁiém §, Bedihidroni-Z-{matokhpropibaming kMo
falonitn, 2.4, 5tribidrssidoftalonitll, 2-atib4 Sdihdroxisofiatonitn], Jd-dihidmsig’

~rataxi-bifenih2 S-dikarboniinl, 3 4-dividro-3-{mariolind-Rarboni Hafani-2 S-dikar-

2

honttil,  Nebulih? 8 dicdlane-3 & dibidraxi-bitenib-d-Raboxamid, 2. J3-imetibbulii

a‘} £

<4 Sadihidroriizofialonitl, 4, 8dihidrod3dpiperiding il izoRadonitll, Sdwribaminog

2

-4 Badihidroxiizofalonin, 2“{a§’§§§s§xa§x§§.~amis'x:z}eé.,i‘i»ﬁihm:‘tmvsm’miarzsm 4 S-dinddori
Q{Aﬁiamxmﬁz%ammo}?wﬁﬁ ontir, 2-{4-benzibpipenidine 1 Sdihidrontzofialonie

A, 4, Sedibidri-peman-datamino Mrohslonitdl, (BRE(d-alilbanatidanaming 4, 8-

3
.........

sgifidrasbizafalanit, (B34, S-dinidroank s damatoxt-bansilidén-amine pizoftalonil,

(ERZ-{d-uor-banaiidén-aming b4 Sdihidraxidzoiialontnll, 4 Bedibidroh S0

&




Halonird, 448, no-dabcihidraidanoxivhenzossay,  Shenvoldiissobd-tin)y

< Secinidrag-solaloniing, ;w\m*fw IR S Schfidmnitzo-Ralonitnl, 2-{bifeni-d-i

\

sriadiDed, Becihicroni-zofialonill, 20GRgnS i banalid, Saolihdrod-oeitaloniisl, 2
{ZatbhaneiDed S-aibidri-zoialonitd, fc{i?;ﬁ»@i%ﬁid?*?“‘? MendareS-baxibg, S-difid
¥

rasbizoRalonitnl, € Saiihitiod 2 ptoliiaauliint iz @ﬁa?m & snantiomeng, 4 Sedibigs

SrS

m}sNéf»{zg}@@iié&sxu§fe§§‘°§§§}«§;§<§s§§;ﬁ§m§§r§§ B snantiomers, 2-Hoikiohexboretil baminald Sdic

hidroxi-izoRalonitll, S.5-dibrad-2{dfenoxi-fonibinbisoitalonitell, 4 3dibidrori2-{pl

i3 eolistonitrll, 4 Sdibidrost @428 2 B trifluur-elif-banaiiid

Watoniing, §. B

hidragb-2-{d-matit 2l me i banzibaabmitnl, 4 SdibidrntS-admorinlinegs

~karboniHerii-tokpoliglonitnl, 4. 5-dibidroxdt-2dmatib{p-tolil-amino Hzoflaloniinl vagy

a4 Sedihidroxb2- Samstoxinafalin S metiaeefitalonitdl

17, Bgy 1. igonypont szerintl vegytiiel, ahol & vagyidal & 4. 8-didrori@{ e
il THpivob SdikizoRalontrll,

18 By 1 indnypont seerindl wvagyiiiat, ahol & Vs@(‘\ﬁiiﬁ*i & dfera-bulih3 dedihic
roxi-bifenih2, Badikarboniint

18 Egy L igenypont sredint vegyiiat, abol o vegytiat 8 3.4 dibidrmial B
scbontal,

ma § i‘%g‘}\“ ? ﬁ‘m;\

2, Boy 1. lgénypont seerintl vagyilet, ahol @ vegelist ae (Bp243 3-dimetib

bt Teonibg Baliddrodi-aoitahmint

2% Bov 1 g it szarintl veglilel, ahad @ vegvilst ag (B4 Sdibidroniaés
Aprop-t-aniidzoiia mim;

22, Egy 1. igénypoit szanintl vegyulet, shol & vegyllet 8 ¢ -atil3 4-dilidroxibi-

farib 2 Budikarbonipil

23, BEgy 1 igdnypord szaddnll vagllet, abol 8 vepyilsl & 4 Bdhidoxi@s
~matib-hanzitpizoRatoniil
34, Bgy 1. igdnypond szanint vegyilet, ahol a vegyiilet a 4 Sadihidrod-8-{8vme-

toni-banziibizolakonint

2B, Boy 1. wenypord szenntl vegpilel, shol g vegydlal a 48, 5-dirmutibbanai)
-4, SedibidroxidzoRalonitl,
28, BEgy 1 jpénvoont srannti vegyilst, ahol o vegyliet s S{d-alibbansilgd B

S

hidroxiizofislonitll

27, Bgy 1 lgdnypont swerint vegyilet, ahed g vegyiiist 8 4 S-dibidesb3{2amee
Hhprope oniibeoftalonivil

B B s fae- SN v o
TI3ET8G



.

i

28, Egy 1. lgdnypont szarintt vegyiliel, shol & vegylist 8 4 5dhiderd2einil

28 BEgy 1 igsrypont szenndt vegiyulel, abol & vegyliat & 4 Baillirob-S{prop

Saared »i_i}sﬁzsﬁsgﬁmzis‘ri%;

F %‘* o ~>ﬁ§§35m§, szerint vegyiiet, abol & waguiist g 24 alnddasobid

gytiat, ahol 2 vegetiet 8 S-alibd Sdihidrog

:§5§ ; §Ia§, 1. e@ew st sxarindl ve

‘%3 &w T gdnypont szerntl vagytlel, shol & vegytlet 2 J8ihidhod-4 2o

propibhifenit? Sodikarbonital,

38, Bgy 1. igdnypont szaintt vepydist, ahol & vagylilet & . 4tihitroxi-4-propt

’VJ
s

shifanilad S-dikarbonitil,

34, Egy 1 enypoent &

R‘"\Siﬁﬁ%%ﬁ%?éﬂifwﬁ$§~{§§§§§‘ﬁ§f§§m‘§§i§’§§.
388

At Bedihidoge-isottaionitl,

R

gy L ipenypont srerint vegyilet, ahol g vegylist 8 243 S<limetibtioten-3.

f 3

38, Boy 1. igdnvpont ssorint vegviiled, ahol o vagyliet 8 4,5-diidroxi- 3 1z
bt Hapirazobdoll Maoitalonitl
37, Bay 1. nsnypont syedntl gyt shal g vageitiel a 3 dudihidroxistanetil

Hifenith 2, Sahikarboniisl,

,m.
it
7%
7%
o

Y
s
7

S

B

2
;%—I
3
1.5%

)

38, Egy 1. igenvpont szadoll vegyiisl, ahol a vegylial a 2-{4d-glillaniig
~gditidroxi-lzofiaionitl,

I8, Egv L iudnypont szatintt vegyiisl, shol & vagyiiel & 4. 5dihidoxb {0l
o Mznhalonitrll,

40, Egy 1. ipdnypont szerintl vegylilel, ahol & vegytiet a 4, 5-dibidrodt-2-{dame-
tox-fanil-tin Heoialonitd,

A1 Bgy 1. kgdnypont szerintl vegydiat, shol a vegyilat 8 § ddibidro-domes
foniifanilaZ S-dikarbonitnl,

42, BEgy 1. lgsnyoont seeint vegyiiet, ahol a vegyiiat 8 242-atib-bangilpd Sl
hidroxbisoialonil

$3 Egy 142 igdnypontok barmelyike soarntl vogyliel gydgysserkant vald

aikaimarisrs




X

A4, Bgy 142 igdryponiok bivmahike ssorinl vegyile! sgy olvan belenssy

vagy kOriimany kezsldssben vald skaimazasra, amely sseldben agy COMT gatid
sEer hasnaihatdhdnt van vulkalg,

48, Egy 44, lgdnypont seetint vegyllet, ahol a baﬁmwﬁ @ Parkinsonkr

A8, Gyogysresdasfimdny, amely hatdanyagkent tolabmas ogalabb sgy, sz

42, dnvpontok bdrmelvike seerintl vagyiilatel valamint ey gogysserdssatifey affo

gadhatd hondosdt, hightat, kéiii}»;}ngag;m &ﬁﬁgy SRl haverskst

Serimany e

47, Egy 48, igénypont sza

vihba taralmaz logalebl oy udbbl mtmrg}agm

)

48, Egy 47, énypont sserintl gydgvszorkdssiimény, ahol g késgitminy

Tdapadt éx carbidopadt farsdmas.

A meg %miais‘n:w}%i




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

