10

15

20

sents lower alkyl, OH, NH,, NHR*, or NR’R® wherein R*, R’ and R® independently are lower
alkyl or cycloalkyl and n is an integer of from 2 to 4, with the provision that when X is CH,,
Y is OH or NH-(CH,),-OH, and pharmacologically acceptable salts thereof. Said compounds

are said to be useful for preventing and/or treating autoimmune diseases.

Some indoloquinoxalines also have been described for use as antiviral substances. Thus, in
WO87/04436 the antiviral effect of a number of indoloquinoxalines, e.g. 2,3-dimethyl-6-
(N,N-dimethylaminoethyl)-6H-indolo(2,3-b)quinoxaline (B-220), against herpes simplex vi-
rus of both type 1 and 2 is shown.

WO 2012/110631 discloses a pharmaceutical composition for topical administration compris-
ing B-220 or a pharmaceutically acceptable salt thereof in a pharmaceutically acceptable car-
rier. The composition is useful for the treatment of herpes virus infections of the skin or mu-

cous membranes in a mammal subject.

There however still remains a need for effective drugs and methods of treatment for primary

as well as recurrent herpes infections.
SUMMARY
According to a first aspeetembodiment, a compound is provided according to formula (I)

(RO~ N\ Nﬁ(Rz)n
L\ s 0

N N

L

INH(CHy),l~ R
wherein

m is an integer of from 0 to 4;

n is an integer of from 0 to 4;

p is an integer of from 1 to 4;

qisOorl;
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X is C=0, C=S or CHy;

each R' is independently selected from halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 cycloalkyl, C1-C6 alkoxy, C2-C6 alkenyloxy, C2-C6 alkynyloxy, C3-C6 cycloalky-
loxy, and OH, any alkyl, alkenyl, alkynyl or cycloalkyl optionally being substituted by at least

one halogen;

each R? is independently selected from halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 cycloalkyl, C1-C6 alkoxy, C2-C6 alkenyloxy, C2-C6 alkynyloxy, C3-C6 cycloalky-
loxy, and OH, any alkyl, alkenyl, alkynyl or cycloalkyl optionally being substituted by at least

one halogen;

R’ is OH, NH,, NHR?, NR*R®, or (NR*R’R®)"Y";
R” is selected from C1-C6 alkyl;

R’ is selected from C1-C6 alkyl;

R® is selected from C1-C6 alkyl, optionally substituted with a halogen or OH; C2-C6 alkenyl;
and C2-C6 alkynyl;

Y is a pharmaceutically acceptable anion;

and pharmaceutically acceptable salts thereof;

with the proviso that if X is CH, and q is 0, R® is OH or (NR*R*R%)"Y",
for use in the treatment of a herpes viral infection.

In one particular embodiment, a compound of formula (I) is provided for topical administra-
tion to a mammal subject suffering from a primary or recurrent herpes virus infection, espe-

cially of oral-facial type.

According to a further aspectembodiment, the use of a compound as defined herein is provid-
ed, for the manufacture of a medicament for use in the treatment of a herpes viral infection. In

an aspect, there is provided the use of a compound of formula (1)
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X—[NH(CHy)pl— R®

wherein

m is an integer of from 0 to 4

nis an integer of from 1 to 4

pis an integer of from 1 o 4;

X is C=0 or C=8;

cach R is independently selected from halogen, C1-C6 alkvl, C2-C6 alkenvyl, C2-C6 allynvl

C3-C6 cyeloalkvl, C1-Co alkoxy, C2-C6 alkenvloxy, C2-C6 alleynvloxy, C3-C6 cycloalky-

loxy. and OH. any allkvl, alkenyl. allcvynvl or eveloalkyl optionally being substituted by at least

SR M AR e

each R” is inde sendently selected from haloeen, C1-C6 alkyl. C2-C6 alkenvl, C2-C6 alkynvl,

C3-C6 cycloalkyl, C1-C6 alkoxy, C2-C6 alkenvioxy, C2-C6 alkyvnvioxy, C3-Cé cycloalky-

loxv, and OH. any alkyl, alkenvl, alkvnvl or cveloalkyvl ontionally being substituted by at least

one halogen;

R® is NH,, NHR®, or NR*R”;

R is selected from C1-C6 alkvl:

R’ is selected from C1-C6 alkyl:

or a vharmaceuticallv acceptable salt thereof:

in the manufacturing of a medicament for the treatment of a herpes viral infection

In one embodiment, if X is CH, and q is 0, then R* is (NR’R*R%)"Y".
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In another embodiment, if X is CH, and q is 0, then R?is OH.

Some of the compounds of formula (I) are novel and therefore, in one aspect-ecmbodiment

there is provided a compound of formula (I)

— 2
(R'l)m\/\ N\ /(R )n
N )

N N

N

X—[NH(CHy)p]q~ R®
wherein

m is an integer of from 0 to 4;

n is an integer of from 0 to 4;

p is an integer of from 1 to 4;
qgisOorl;

X is C=0, C=S or CHy;

each R' is independently selected from halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 cycloalkyl, C1-C6 alkoxy, C2-C6 alkenyloxy, C2-C6 alkynyloxy, C3-C6 cycloalky-
loxy, and OH, any alkyl, alkenyl, alkynyl or cycloalkyl optionally being substituted by at least

one halogen;

each R? is independently selected from halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 cycloalkyl, C1-C6 alkoxy, C2-C6 alkenyloxy, C2-C6 alkynyloxy, C3-C6 cycloalky-
loxy, and OH, any alkyl, alkenyl, alkynyl or cycloalkyl optionally being substituted by at least

one halogen;
R? is OH, NH,, NHR*, NR'R®, or (NR*R°R®)'Y";
R*is selected from C1-C6 alkyl;

R’is selected from C1-C6 alkyl;
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R%is selected from C1-C6 alkyl, optionally substituted with a halogen or OH; C2-C6 alkenyl;
and C2-C6 alkynyl;

Y is a pharmaceutically acceptable anion;
and pharmaceutically acceptable salts thereof;,
with the proviso if R? is different from (NR3R4R5)+Y', Xis C=S.

In another aspect, there is provided a compound of formula (1)

—

2
(R'l)m/\/\\ N\ //(R )n
L Ny ()

N

N

X~[NH(CHp)plq~ R

wherein

mig an integer of from 0 to 4

018 an integer of from 1 to 4:

p is an integer of from 1 to 4;
gis 1;
X 1s C=S:

each R' is independently selected from halogen, C1-C6 alkvl, C2-C8 alkenvl. C2-C6 allovnvl,

C3-C6 cycloalkvl, C1-C6 alkoxy. C2-C6 alkenvloxy, C2-C6 alkvnviloxy. C3-C6 cycloalky-

loxy, and OH. anv alkvl, alkenvl alkvnvl or evelealkyl ontionally being substituted by at least

one halogen:

each R” is inde sendently selected from halogen, C1-C6 alkvl, C2-C6 alkenvl, C2-C6 alkvnyl

C3-C6 eveloalkyl, C1-C6 alkoxy, C2-C6 alkenvioxv, C2-C6 alkvnvioxy. C3-C6 cveloalky-

loxy. and OH, any alkyl. alkenvl, allkkvnvl or cveloalkyl optionally being substituted by at least

one halogen;
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R® is NH,, NHR®, or NR'R®:

R is selected from C1-C6 alkvl:

R’ is selected from C1-C6 alkvl:

or a pharmaceutically acceptable salt thereofl

According to a still further aspeet-cbodiment, a pharmaceutical composition is provided
comprising a compound according to formula (I) as defined herein above, with the proviso if

R’ is different from (NR3R4R5)+Y', X 1s C=S, in association with at least one pharmaceutical-

ly acceptable excipient. In a still further aspect, there is provided a pharmaceutical composi-

tion comprising g compound as defined herein above and at feast one pharmaceutically ac-

ceptable excipient.

In another aspeetembodiment, there is provided a compound according to formula (I) as de-
fined herein above, with the proviso if R? is different from (NR’*R*R®)"Y", X is C=S, for use in
therapy.

In another aspect, there is provided a patch, stick, spray dispenser, tube, or pen containing a

harmaceutical composition eemprisin compound-acsordinete-formula-t-as defined here-
33 & | A7

"L

. . . - [N ey S Ao S st . <
in above;-with-the-provise+HR s-different-From-(INR'R'RY ¥ 4s-C=§,

In one embodiment, the pharmaceutical composition is an antiviral composition suitable for

the treatment of a viral infection, e.g. a herpes viral infection.

In one particular embodiment, the composition of the disclosure is useful for topical admin-
istration to a mammal subject suffering from a primary or recurrent herpes virus infection,

especially of oral-facial type.

In one embodiment, the pharmaceutical composition of the disclosure additionally comprises

at least one additional therapeutically active ingredient suitable for topical administration.
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According to one embodiment, the disclosure relates to a compound of formula (I) as defined
herein, or a pharmaceutically acceptable salt thereof, for use in the treatment of herpes virus
infections of the skin or mucous membranes in a mammal subject by topical administration of
a therapeutically effective dose thereof to the skin and/or mucous membrane of the mammal

subject.

According to another embodiment, the disclosure relates to a method of prophylactic and/or
curative treatment of herpes virus infections of the skin or mucous membranes in a mammal
subject comprising topical administration of a therapeutically effective dose of a compound of

formula (I) as defined herein or a pharmaceutically acceptable salt thereof.
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CLAIMS

— 2
[ N\ s 0

N N

N

X=[NH(CHy) ]~ R®
wherein
m is an integer of from 0 to 4;
n is an integer of from &-1 to 4;
p is an integer of from 1 to 4;
qis 8-e-1;

X is C=0 or; C=S-er-tH,;

each R’ is independently selected from halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 cycloalkyl, C1-C6 alkoxy, C2-C6 alkenyloxy, C2-C6 alkynyloxy, C3-C6 cycloalky-
loxy, and OH, any alkyl, alkenyl, alkynyl or cycloalkyl optionally being substituted by at least

one halogen;

each R? is independently selected from halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 cycloalkyl, C1-C6 alkoxy, C2-C6 alkenyloxy, C2-C6 alkynyloxy, C3-C6 cycloalky-
loxy, and OH, any alkyl, alkenyl, alkynyl or cycloalkyl optionally being substituted by at least

one halogen;
R? is ©H-NH,, NHR?, or NR*R’ xR RR
R*is selected from C1-C6 alkyl;

R’is selected from C1-C6 alkyl;
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Rig-seteeted 4 -b-alkeyl-optionally-substituted with-a-hale v O C2-C6-alleenylon

or a pharmaceutically acceptable salt thereof;

vith-the-proviso-thet £ 5-is CHyand-g-is- 0, R 40 O o NIRRT 35

in the manufacturing of o medicament for use-in-the treatment of a herpes viral infection.
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&2. The compeound-for use according to any one-of the-claims-t-4

3. The use according to claim 1, wherein m is L

5. The use according to claim 1, whereinmis Tand nis 2,

6. The use according to claim | wherein the compound ig of formula (Id)

R! R?

2
" R (id)
N
L

X—[NH(CH2)plq~ R®

U B Bt v . . P
wherein B, R R X pand g are as defined in claim 1.

ooep . I P ;,E’ v e Pt

SR e ol SR TP Py
LT PRS- TOT-UES-GOCOTEIN OB Y-ORe ER R TE S ¥t S A A A

NRRTRY S

sl ;’




30

” i . 3 DN NP o ol s
Y * (¥ AvELvj popean bty £ [R5 M0 S a iy LWLk % A

9-chloro-N-[2-(dimethylamino)ethyl]-2,3-dimethyl-6 H-Indolo[2,3-b]quinoxaline-6-

acetamide, and

9-chloro-N-[2-(dimethylamino)ethyl]-2,3-dimethyl-6 H-Indolo[2,3-b]quinoxaline-6-

thioacetamide,
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or a pharmaceutically acceptable salt thereof.

L5

108, The cempound-for-use according to any one of the claims 1 to 97, wherein the herpes

virus is herpes simplex 1.

tosethor-with at least one further therapeutically active agent-in-seguence-or

3210. The esmpennd-foruse according to claim 449, wherein the at least one further thera-
peutically active agent is selected from fres-antiviral agents, antibiotics, analgesics, anaes-

thetic agents, antiphlogistic agents and antiinflammatory agents.

1211
N ws L L

. The essmseound-for use according to claim 4210, wherein the at least one further thera-

peutically active agent is an antiphlogistic agent.
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4412, The sompound-foruse according to claim 210, wherein the at least one further thera-

peutically active agent is an antiinflammatory agent.

+614. The sompounduse according to claim +513, wherein the medicament is for use-n-der-

mal or mucosal treatment.

1715, The eompeund-use according to claim +5-13 or claim +614, foruse-in-wherein the medicament

1eddics

ministration by use of a patch, stick, spray dispenser, tube, or pen containing the compound and at

least one pharmaceutically acceptable excipient.

+217. A compound of formula (I)

wherein

m is an integer of from 0 to 4;

n is an integer of from &-1 to 4;

p is an integer of from 1 to 4;
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e,
q 15 %’}_s\}%_l ;

each R! is independently selected from halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 cycloalkyl, C1-C6 alkoxy, C2-C6 alkenyloxy, C2-C6 alkynyloxy, C3-C6 cycloalky-
loxy, and OH, any alkyl, alkenyl, alkynyl or cycloalkyl optionally being substituted by at least

one halogen;

each R? is independently selected from halogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl,
C3-C6 cycloalkyl, C1-C6 alkoxy, C2-C6 alkenyloxy, C2-C6 alkynyloxy, C3-C6 cycloalky-
loxy, and OH, any alkyl, alkenyl, alkynyl or cycloalkyl optionally being substituted by at least

one halogen;
R? is-©H: NHa, NHR?, or NR*R’-er- (MR RREY 3
R*is selected from C1-C6 alkyl;

R’ is selected from C1-C6 alkyl;

or a pharmaceutically acceptable salt thereof.:

N 5.
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2418, The compound according to-asy-ene-ofthe-claims-+9-4e-2317, wherein m is 0 or 1.

19, The compound according to claim 18, wherein m s 1.

2520, The compound according to any one of the claims 49-17 to 2419, wherein n is 2.

21. The compound according to claim 17, whereinmis  and nis 2

22, The compound according to claim 17, of formula (Id)

R! R:
N

<,
) (9

N
L

INH(CH2)lq— R®

I B . ~
wherein B, R R X nand g are as defined i elaim 17,
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9-chloro-N-[2-(dimethylamino)ethyl]-2,3-dimethyl-6 H-Indolo[2,3-b]quinoxaline-6-
thioacetamide,
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3824, A pharmaceutical composition comprising a compound according to any one of the

claims -+2-17 to 2723 and at least one pharmaceutically acceptable excipient.

3425, The pharmaceutical composition according to claim 2824, for topical administration.

3226. The pharmaceutical composition according to claim 38-24 or claim 3125, wherein the
compound according to any one of the compounds-claims 19-17 to 2723 is present in an

amount of 0.1-10% (w/w).

3327. The pharmaceutical composition according to any one of the claims 30-3224-26, com-

prising at least one additional therapeutically active ingredient.

342%. The pharmaceutical composition according to claim 3427, wherein the additional thera-
peutically active ingredient is selected from antiviral agents, antibiotics, analgesics, anaesthet-

ic agents, antiphlogistic agents and antiinflammatory agents.

peutically active ingredient is an antiphlogistic agent.

3630. The pharmaceutical composition according to claim 3428, wherein the additional thera-

peutically active ingredient is an antiinflammatory agent.
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373 1. The pharmaceutical composition according to any one of the claims 33-3627-30,

wherein the additional therapeutically active agent is present in an amount of 0.005-5%

N TN Y g + - SN P ot - 3 i N 3
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dermal or mucosal treatment.

4033. The pharmaceutical composition according to any one of the claims 34-

form of a cream, liquid, lotion, gel, spray, foam or ointment.

4134. A patch, stick, spray dispenser, tube, or pen containing a pharmaceutical composition

according to any one of the claims 36-4824-33,




