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Recent data indicates that endocannabinnoids and their receptors, in particular CB2 might
be involved in pre-conditioning and contribute to prevent reperfusion injury by downregulation
of the inflammatory response (Pacher, P. et al. Br J Pharmacol 2008, 153(2), 252-62).
Specifically, recent studies using CB2 tool agonists demonstrated the efficacy of this concept for
reducing the I/R injury in the heart (Defer, N. et al. Faseb J 2009, 23(7), 2120-30), the brain
(Zhang, M. et al. J Cereb Blood Flow Metab 2007, 27(7), 1387-96), the liver (Batkai, S. et al.
Faseb J 2007, 21(8), 1788-800) and the kidney (Feizi, A. et al. Exp Toxicol Pathol 2008, 60(4-5),
405-10).

Moreover, over the last few years, a growing body of literature indicates that CB2 can also
be of interest in sub-chronic and chronic setting. Specific upregulation of CB1 and CB2 has been
shown to be associated in animal models of chronic diseases associated with fibrosis (Garcia-
Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9), 1050-6; Yang, Y. Y. et al. Liver Int
2009, 29(5), 678-85) with a relevant expression of CB2 in myofibroblasts, the cells responsible
for fibrosis progression.

Activation of CB2 receptor by selective CB2 agonist has in fact been shown to exert anti-
fibrotic effect in diffuse systemic sclerosis (Garcia-Gonzalez, E. et al. Rheumatology (Oxford)
2009, 48(9), 1050-6) and CB2 receptor has emerged as a critical target in experimental dermal
fibrosis (Akhmetshina, A. et al. Arthritis Rheum 2009, 60(4), 1129-36) and in in liver
pathophysiology, including fibrogenesis associated with chronic liver diseases (Lotersztajn, S. et
al. Gastroenterol Clin Biol 2007, 31(3), 255-8; Mallat, A. et al. Expert Opin Ther Targets 2007,
11(3), 403-9; Lotersztajn, S. et al. BrJ Pharmacol 2008, 153(2), 286-9).

The compounds of the isvestien-disclosure bind to and modulate the CB2 receptor and
have lower CB1 receptor activity.

In a first aspect, there is provided a compound of formula (D

2
R\ Ne N R
- N
A—N Y
N /N
3
R ()

wherein

A is alkvlene hydroxvalkviene, ~-CH,C(O)-. -C(O}-. -SO»- or abscnt:

R!is hvdrogen. alkyl, haloalkyl hvdroxyl, alkoxy, haloalkoxv, phenvl, halophenyl,

alkkoxvphenvl, haloalkvinhenvl. haloalkoxyphenvl, evanovhenyl,

hydroxvaikoxyphenvi, alkvisulfonviphenvl allkvisulfonviamminophenvl,
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(haloYhaloalkvDphenvl. (haloYalkoxviphenvl, cvano, cyvcioalkvl. cyeloalkvlalkoxy,

amino, heterocvelyl, alkviheterocvelvl, hvdroxyheterocvelyl, alkylheterocyelyl

heteroarvl, haloheteroarvl, alkviketeroarvl, {alkvi¥alkvisulfonvhhetercaryl,

(haloYalkvlaminoheteroaryl, haloalkviheteroaryl, cvcloalkviheteroarvl or nitro-

benzol1.2.5]oxadiazolviaminoheteroaryl, wherein heterocvelvl is a three to eight

membered carbocvelic ring comprising at least one nitrogen or oxvyeen atom, and

wherein heteroarvl is pyridinyl, pyrazolvl, oxadiazolyl. furazanyl, tetrazolyl. triazolyl

or oxvpyridinyl:

R” is alkyl, haloalkyl, hydroxvalkyl. alkoxvalkyl, cveloalkoxyalkyl, eveloalkylalkoxy.

haloalkoxy, alkoxy or alkviamino:

3. 4y §
R is halogen or -NR"R”:

e d 5. .
one of B and R” is hvdroeen or alkvl and the other one is alkyl or cvcloalkyl;

4 . . . < ~
or RY and R toeether with the nitroven atom to which they are attached form heterocyvelyl

or substituted heterocvelvl, wherein heterocvely! is morpholinyl, piperidinyi,

3
%

piperazinyl, pvrrolidinyl, Z-oxa-6-azaspirel 3.3 theptvl, azetidinyl, thiszolidinyl,

thiomorpholinvl, dioxothiomorpholinyl, oxazepanyl, 2-0xa-6-azaspirol 3.4 1octyl, 6-

oxa--azaspirol 3.3 theptvl. 2-oxa-5-aza-spirol 3. 4loctvl, isoxazolidinyl, aziridinvl or

dioxoisothiazelidinvl and wherein substituted heterocyelvl is heterocvelyl substituted

with one to four substituents independently selected from alkvl, halogen, hvdroxyl,

alkoxy, hvdroxvalkvl, carboxvl, alkoxvyallkvl, evane and alkvicarbonvliamino:

or a pharmaceutically acceptable salt or ester thereof.

In a second aspect. there is provided a process for the preparation of a compound as

defined herein comprising the reaction of a compound of formula {A)

H 2
N N\ R
N ] Y
\N _N

R’ (A)

. . . % - . . . > v .
conditions. wherein A and R' to R’ are defined herein and wherein X is halogen or $Os.

In a third aspect, there is provided a compound as defined herein, when manufactured

aceording 1o a process as defined herein.
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In a fourth aspect, there s provided a compound as defined herein for use as

therapeutically active substance.

Inn a fifth aspect, there is provided a pharmaceutical composition comprising a compound

as defined herein and a therapeutically Inert carrier.

In a sixth aspect, there is provided a compound ag defined herein for the preparation of a

medicament for the treatment or prophylaxis of nain, atherosclerosis, ase-related macular

degencration., diabetic retinopathv, glaucoma, diabetes mellitus, inflammation,

mflammatory bowel disease, ischemia-reperfusion iniury, acute liver fatlure, liver fibrosis,

lung fibrosis, kidneyv fibrosis, svstemic fibrosis, acute allograft retection. chronic allografl

nephropathy, diabetic nevhropathy, glomerulonephropathy. cardiomvopathy, heart failure,

myvocardial ischemia, mvocardial infarction, systemic sclerosis, thermal injury, burning,

hypertrophic scars, keloids, gingivilis pyrexia, liver cirrhosis or tumors. reculation of bone

mass. neurodeeeneration, stroke, transient ischemic attack or uveitis.

In a seventh aspect. there 18 provided a compound as defined heremn for the weatment or

prophylaxis of pain, atherosclerosis, age-related macular degeneration, diabetic

retinopathy, glaucoma, diagbetes meilitus, Imflammation, inflammatory bowel disease,

ischernia-reperfusion injury, acute liver {ailure, liver fibrosis, lung fibrosis, kidney fibrosis,

systemic fibrosis. acute allograft rejection, chronic allograft nenhronathv, diabetic

nephrovathy, glomerulonephropathvy, cardiomvopathy, heart fatlure, myocardial ischemia,

mvocardial infarction. svstenic sclerosis, thermal injury. burning, hypertronhic scars,

keloids, gingivitis pvrexia. liver cirthosis or tumors, regulation of bone mass,

neurodegeneraiion. strake. transient ischemic attack or uveitis.

In the present description the term “alkyl”, alone or in combination, signifies a straight-
chain or branched-chain alkyl group with 1 to 8 carbon atoms, particularly a straight or
branched-chain alkyl group with 1 to 6 carbon atoms and more particularly a straight or
branched-chain alkyl group with 1 to 4 carbon atoms. Examples of straight-chain and branched-
chain C;-Cg alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, the
isomeric pentyls, the isomeric hexyls, the isomeric heptyls and the isomeric octyls, particularly
methyl, ethyl, propyl, butyl and pentyl more particularly methyl, ethyl, propyl, isopropyl,
1sobutyl, tert.-butyl and isopentyl. Particular examples of alkyl are methyl, ethyl and tert.-butyl.

In the present description the term “alkylene”, alone or in combination, signifies a straight-chain
or branched-chain alkylene group with 1 to 8 carbon atoms, particularly a
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15. A process for the preparation of a compound according to any one of claims 1 to 14

comprising the reaction of a compound of formula (A}

H 2
New N R
o
\N /N
3
R (A)

in the presence of R!-A-X and a base, or in the presence of R'-A-OH under Mitsunobu
conditions, wherein A and R’ to R? are defined according to any one of claims 1 to 12 and

wherein X is halogen or SO».

16. A compound according to any one of claims 1 to 14, when manufactured according to a

process of claim 15.

17. A compound according to any one of claims 1 to 14 for use as therapeutically active

substance.

18. A pharmaceutical composition comprising a compound in accordance with any one of

claims 1 to 14 and a therapeutically inert carrier.

19 Theuseof peompound-accord for-the-treatment-or

}eﬁ-ﬁ%éﬁfdﬁ-efwf&&iﬁ—%ﬁ%&%ﬁ%@%ﬁﬁ%—f@iﬁ%é—?&ﬁ%&%k&éé6%%&%9%%}6{—}6

systemme-fibrosisacute-aclowalirefecionchronic-allosrafinephropathy-dinbetie
nephropathy: Mem«cﬂ}%ei%ﬁneﬁa{h y-cardiomyepativy-heast-latlurer mvocardialischemia;

sterieselerosis-therma-ajary-buming ypertrophio-sears;
keloldagingbats pyrexia-Bversirrhosivor temorsremdation-of bone-mass;

srrvaeeidic

newrodesenorations-streketransiontischomic-attack orwveitis:

2019, The use of a compound according to any one of claims 1 to 14 for the preparation of a
medicament for the treatment or prophylaxis of pain, atherosclerosis, age-related macular
degeneration, diabetic retinopathy, glaucoma, diabetes mellitus, inflammation,
inflammatory bowel disease, ischemia-reperfusion injury, acute liver failure, liver fibrosis,
lung fibrosis, kidney fibrosis, systemic fibrosis, acute allograft rejection, chronic allograft
nephropathy, diabetic nephropathy, glomerulonephropathy, cardiomyopathy, heart failure,
myocardial ischemia, myocardial infarction, systemic sclerosis, thermal injury, burning,
hypertrophic scars,
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keloids, gingivitis pyrexia, liver cirrhosis or tumors, regulation of bone mass,

neurodegeneration, stroke, transient ischemic attack or uveitis.

2120. A compound according to any one of claims 1 to 14 for the treatment or prophylaxis of

pain, atherosclerosis, age-related macular degeneration, diabetic retinopathy, glaucoma,

5 diabetes mellitus, inflammation, inflammatory bowel disease, ischemia-reperfusion injury,
acute liver failure, liver fibrosis, lung fibrosis, kidney fibrosis, systemic fibrosis, acute

allograft  rejection,  chronic  allograft  nephropathy, diabetic = nephropathy,
glomerulonephropathy, cardiomyopathy, heart failure, myocardial ischemia, myocardial

infarction, systemic sclerosis, thermal injury, bumning, hypertrophic scars, keloids,

10 gingivitis pyrexia, liver cirrhosis or tumors, regulation of bone mass, neurodegeneration,

stroke, transient ischemic attack or uveitis.

20—t rrsthed-{or-the-treatment-orprophylads-ofpain—stherosclerosisaee-related-mastder
degeneration—dishetie——retinopathy—alancoma——disbetes—mellis b j
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