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1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione system.

Summary
In the first aspect, there is provided a compound having the following structure

R’
N{%)\ 6 Formula (1)
4 =Yy R
R’

wherein

R' is meta-halo-phenyl that is optionally further substituted by one to two substituents
independently selected from the group consisting of halogen, -OH, -NHa, -NO, -CN,
-C1-Ce-alkyl, -O-(Ci-Ce-alkyl), -S-(Ci-Ce-alkyl), -C(O)O-(Ci-Ce-alkyl), -NH(C1-Ce-
alkyl), and -N(C+-Ce-alkyl)2,

R2 and R?® are independently H or halogen;

R*is -C-Ce-alkyl;

R” is -OCHj;

RS, R®, R, R® are independently H, halogen, -OCHs, -NH(CHjs), or -N(CHjs)..

Zis C-R®or N, Y is C-R® or N, with the proviso that Z is not C-R® and Y is not C-R® at

the same time,

Preferably, in formula (1), R' is meta-halo-phenyl that is optionally further substituted
by one to two substituents independently selected from the group consisting of halogen, -Cs-
Ce-alkyl, -O-(Ci-Ce-alkyl), -NH(Ci-Cs-alkyl), and -N(Ci-Ce-alkyl)o. More preferably, in
definition of R substituent in formula (1), C1-Ce-alkyl is C+-Cs-alkyl.

Even more preferably, in formula (1), R' is meta-halo-phenyl that is optionally further
substituted by one to two substituents independently selected from the group consisting of
halogen, -CHs, -OCHs, -NH(CHs), and -N(CHs).. Even more preferably, R' is meta-halo-
phenyl that is optionally further substituted by one to two substituents independently selected
from the group consisting of halogen, -CHs,



10

15

20

25

and -OCHas. Most preferably, R' is meta-halo-phenyl that is optionally further substituted by
one to two substituents independently selected from the group consisting of halogen.

Preferably, in formula (1), R? is H, and R3 is Cl.

Preferably, in formula (1), R* is iso-propyl or iso-butyl.

Preferably, in formula (1), Z and Y are both N. More preferably, in such example, R®
and R® are both -OCHs

Preferably, in formula (1), Z is C-R®and Y is N. More preferably, in such example, R8is
H, and at least one of R® and R®is -OCHa, and the second is selected from H, -N(CHjs)2, and
-OCHs.

As a specific compound of the disclosure, one of the following group can be

mentioned:

(1)  (3S)-6-chloro-2'-(3-chlorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-(propan-2-
yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

)
(8S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-
dione

(©)

(3S)-6-chloro-2'-(5-chloro-2-methylphenyl)-6'-(propan-2-yl)-5'-(2,4,6-
trimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-
c]pyrrole]-2,3'-dione

(4)
(3S)-6-chloro-2'-(3-chloro-4-fluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-
dione

(5)

(3S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-6'-(propan-2-yl)-5'-(2,4,
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6-trimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-
c]pyrrole]-2,3'-dione

()
(3S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-[6-(dimethylamino)-4-methoxypyridin-3-
yl]-6'-(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-
2,3'-dione

(6)
(3S)-6-chloro-2'-(3,4-difluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-(propan-2-
yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

(7)
(3S)-6-chloro-2'-(3,4-difluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-6'-(propan-2-yl)-
1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

(8)
(3S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-6'-(propan-
2-yh-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

9)

(3S)-6-chloro-2'-(5-chloro-2,4-difluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-
dione

(10) (3S)-6'-(butan-2-yl)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(2,4-
dimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-
c]pyrrole]-2,3'-dione

As a more specific compound of the disclosure, one of the following group can be

mentioned:

(1) (39)-6-chloro-2'-(3-chlorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-(propan-2-
yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione
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)
(35)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2' H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-
dione

(©)

(35)-6-chloro-2'-(5-chloro-2-methylphenyl)-6'-(propan-2-yl)-5'-(2,4,6-
trimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2' H-spiro[indole-3,1'-pyrrolo[3,4-
c]pyrrole]-2,3'-dione

(4)
(35)-6-chloro-2'-(3-chloro-4-fluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2' H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-
dione

()

(35)-6-chloro-2'-(5-chloro-2-fluorophenyl)-6'-(propan-2-yl)-5'-(2,4,6-
trimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2' H-spiro[indole-3,1'-pyrrolo[3,4-
c]pyrrole]-2,3'-dione

(7)
(8S)-6-chloro-2'-(3,4-difluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-(propan-2-
yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

(10)
(8S)-6-chloro-2'-(5-chloro-2,4-difluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-
dione

(11) (35)-6'-(butan-2-yl)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(2,4-
dimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-
c]pyrrole]-2,3'-dione

Alternatively, as a more specific compound of the disclosure, one of the following

group can be mentioned:

(6)
(35)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-[6-(dimethylamino)-4-
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methoxypyridin-3-yl]-6'-(propan-2-yl)-1,2,3',5'-tetrahydro-2' H-spiro[indole-3,1'-
pyrrolo[3,4-c]pyrrole]-2,3'-dione

(8)

(35)-6-chloro-2'-(3,4-difluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-6'-(propan-2-yl)-
1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

(9)

(35)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-6'-(propan-
2-y)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

In another aspect, there is provided a compound of formula

that is (3S)-6-chloro-2'-(3,4-difluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-6'-(propan-2-yl)-
1,2,3',5'-tetrahydro-2' H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione.

The particularly preferable compound of the disclosure is a compound represented
by the following structure

which means (3S)-6-chloro-2'-(3,4-difluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-6'-(propan-
2-yh)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3"-dione.

In yet another aspect, there is provided a compound of formula

Cl
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that is (3S)-6-chloro-2'-(3-chlorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-(propan-2-yl)-
1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

The second particularly preferable compound of the disclosure is a compound
represented by the following structure

Cl

which means (3S)-6-chloro-2'-(3-chlorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-(propan-
2-yh)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione.
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In another aspect, there is provided a compound as disclosed herein for use as a

medicament.

Another example of the disclosure relates to a compound of formula (I) for use as a

medicament.

Preferably, the medicament is useful for the prevention and/or treatment of diseases
selected from the group consisting of cancer, immune diseases, inflammatory conditions,
allergic skin diseases associated with excessive proliferation, blinding disease, and viral

infections.

In another aspect, there is provided a use of the compound as disclosed herein in the
manufacture of a medicament for preventing and/or treating a disease selected from the
group consisting of cancer, immune diseases, inflammatory conditions, allergic skin diseases
associated with excessive proliferation, blinding disease and viral infections.

In yet another aspect, there is provided a pharmaceutical composition comprising as
an active ingredient a compound as disclosed herein, in combination with at least one

pharmaceutically acceptable excipient.

The next example of the disclosure relates to a pharmaceutical composition comprising
as an active ingredient a compound of formula (I) in combination with at least one

pharmaceutically acceptable excipient.

The last example of the disclosure relates to a method of treatment and/or prevention
of diseases selected from the group consisting of cancer, immune diseases, inflammatory
conditions, allergic skin diseases associated with excessive proliferation, blinding disease,
and viral infections, comprising administration of a therapeutically effective amount of a
compound of formula (I) or a pharmaceutical composition as defined above.

Short description of Figures

Figure 1 shows in vivo efficacy for Compound 107 from International Publication
WO02015/189799 as a Reference Compound in mouse model of human
osteosarcoma (SJSA-1). SJSA-1 cells were inoculated subcutaneously (s.c.) in
amount of 3x10%mouse; tested compound was administered orally (p.0.) in a q1dx14
schedule; 7 mice per group.

Figure 2 shows in vivo efficacy for Compound 7, 8 and 11 of the present invention in
mouse model of human osteosarcoma (SJSA-1). SJUSA-1 cells were inoculated
subcutaneously (s.c.) in amount of 3x10%mouse; the tested compounds was
administered orally (p.o.) in a q1dx14 schedule; 8 mice per group.
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Detailed description of the invention

Where the compounds of the invention can exist in one or more tautomeric forms, all
such forms although not explicitly indicated in the above formula are within the scope of the
present invention. Accordingly, the compounds may be present as a mixture of tautomers or

as a individual tautomer.
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Patent claims

1. A compound having the following structure

R7
N—/ &
\ 6
5
R5

wherein

R' is meta-halo-phenyl that is optionally further substituted by one to two
substituents independently selected from the group consisting of
halogen, -OH, -NHz, -NOz, -CN, -C1-Ce-alkyl, -O-(C1-Cs-alkyl), -S-(C1-Ce-
alkyl), -C(O)O-(C1-Ce-alkyl), -NH(C1-Ce-alkyl), and -N(C1-Ce-alkyl)2,

R2 and R?® are independently H or halogen;

R*is -C1-Ce-alkyl;

R” is -OCHs;

Zis C-R&or N, Y is C-R? or N, with the proviso that Z is not C-R8 and Y is not

C-R?® in the same compound,

R5, R®, R8, R? are independently H, halogen, -OCHs, -NH(CHs3), or -N(CHz).

2. The compound of claim 2, wherein

R' is meta-halo-phenyl that is optionally further substituted by one to two
substituents independently selected from the group consisting of halogen,
C1-Ce-alkyl, -O-(C1-Cs-alkyl), -NH(C1-Ce-alkyl), and -N(C1-Ce-alkyl)z,

3. The compound of claim 3, wherein

R' is meta-halo-phenyl that is optionally further substituted by one to two
substituents independently selected from the group consisting of halogen, -
CHs, -OCHs, -NH(CHs), and -N(CHs)2.
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4. The compound of any of claims 1 to 3, wherein

R2is H, and

R3is Cl;

5. The compound of any of claims 1 to 4, wherein

R* is iso-propy! or iso-butyl

6. The compound of any of claims 1 to 5, wherein

Z and Y are both N;

7. The compound of any of claims 1 to 5, wherein

Zis C-R®and Yis N;

8. The compound of claim 6, wherein

R5 and R¢ are both OMe

9. The compound of claim 7, wherein
R&is H, and

at least one of R® and R®is OMe, and the second is selected from H, -N(Me)2
and OMe.

10. Compound of claim 2, selected form:
(1) (3S)-6-chloro-2'-(3-chlorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-
2,3'-dione
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(2) (8S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-
yl)-6'-(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-
clpyrrole]-2,3'-dione

(3) (3S)-6-chloro-2'-(5-chloro-2-methylphenyl)-6'-(propan-2-yl)-5'-(2,4,6-
trimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-
pyrrolo[3,4-c]pyrrole]-2,3'-dione

(4) (8S)-6-chloro-2'-(3-chloro-4-fluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-
yl)-6'-(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-
clpyrrole]-2,3'-dione

(5) (3S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-6'-(propan-2-yl)-5'-(2,4,6-
trimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-
pyrrolo[3,4-c]pyrrole]-2,3'-dione

(6) (3S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-[6-(dimethylamino)-4-
methoxypyridin-3-yl]-6'-(propan-2-yl)-1,2,3",5'-tetrahydro-2'H-spiro[indole-
3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

(7) (3S)-6-chloro-2'-(3,4-difluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-
2,3'-dione

(8) (3S)-6-chloro-2'-(3,4-difluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-
2,3'-dione

(9) (8S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-
6'-(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-
clpyrrole]-2,3'-dione

(10) (3S)-6-chloro-2'-(5-chloro-2,4-difluorophenyl)-5'-(2,4-
dimethoxypyrimidin-5-yl)-6'-(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-
spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

(11) (3S)-6'-(butan-2-yl)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(2,4-
dimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-
pyrrolo[3,4-c]pyrrole]-2,3'-dione
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11. Compound of claim 6, selected form:

(1) (3S)-6-chloro-2'-(3-chlorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-
2,3'-dione

(2) (8S5)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-
yl)-6'-(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-
c]pyrrole]-2,3'-dione

(3) (35)-6-chloro-2'-(5-chloro-2-methylphenyl)-6'-(propan-2-yl)-5'-(2,4,6-
trimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2' H-spiro[indole-3,1'-
pyrrolo[3,4-c]pyrrole]-2,3'-dione

(4) (8S)-6-chloro-2'-(3-chloro-4-fluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-
yl)-6'-(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-
c]pyrrole]-2,3'-dione

(5) (3S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-6'-(propan-2-yl)-5'-(2,4,6-
trimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-
pyrrolo[3,4-c]pyrrole]-2,3'-dione

(7) (3S)-6-chloro-2'-(3,4-difluorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-
2,3'-dione

(10) (35)-6-chloro-2'-(5-chloro-2,4-difluorophenyl)-5'-(2,4-
dimethoxypyrimidin-5-yl)-6'-(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-
spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione

(11) (35)-6'-(butan-2-yl)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(2,4-
dimethoxypyrimidin-5-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-
pyrrolo[3,4-c]pyrrole]-2,3'-dione

12. Compound of claim 7, selected form:

(6) (3S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-[6-(dimethylamino)-4-
methoxypyridin-3-yl]-6'-(propan-2-yl)-1,2,3",5'-tetrahydro-2'H-spiro[indole-
3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-dione
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(8) (3S)-6-chloro-2'-(3,4-difluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-
2,3'-dione

(9) (8S)-6-chloro-2'-(5-chloro-2-fluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-
6'-(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-
clpyrrole]-2,3'-dione

13. Compound of formula

that is (3S)-6-chloro-2'-(3,4-difluorophenyl)-5'-(4,6-dimethoxypyridin-3-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-

dione

14. Compound of formula

Cl

that is (38S)-6-chloro-2'-(3-chlorophenyl)-5'-(2,4-dimethoxypyrimidin-5-yl)-6'-
(propan-2-yl)-1,2,3',5'-tetrahydro-2'H-spiro[indole-3,1'-pyrrolo[3,4-c]pyrrole]-2,3'-

dione

15. A compound according to any one of claims 1 to 14 for use as a medicament.

16. The compound for use of claim 15 for use in a method of prevention and/or

treatment of diseases selected from the group consisting of cancer, immune
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diseases, inflammatory conditions, allergic skin diseases associated with excessive

proliferation, blinding disease and viral infections.

17. The compound for use of claim 16, wherein the disease is a cancer.

18. A pharmaceutical composition comprising as an active ingredient a compound
as defined in any one of claims 1 to 14, in combination with at least one

pharmaceutically acceptable excipient.

19. Use of the compound according to any one of claims 1 to 14 in the manufacture
of a medicament for preventing and/or treating a disease selected from the group
consisting of cancer, immune diseases, inflammatory conditions, allergic skin
diseases associated with excessive proliferation, blinding disease and viral

infections.

20. The use according to claim 19, wherein the disease is cancer.
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