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(57) ABSTRACT 

A novel class of imidaZo heterocyclic compounds, pharma 
ceutical compositions comprising them and use thereof in 
the treatment and/or prevention of diseases and disorders 
related to the histamine H3 receptor. More particularly, the 
compounds are useful for the treatment and/or prevention of 
diseases and disorders in Which an interaction With the 
histamine H3 receptor is bene?cial. 
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IMIDAZOLE COMPOUNDS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. 
119 of US. provisional application No. 60/193,741 ?led on 
Mar. 31, 2000; No. 60/216,553 ?led on Jul. 7, 2000 and 
Danish application nos. PA 2000 00441 ?led Mar. 17, 2000 
and PA 2000 01016 ?led Jun. 29, 2000, the contents of 
Which are fully incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to novel imidaZo 
heterocyclic compounds, to the use of these compounds as 
pharmaceutical compositions, to pharmaceutical composi 
tions comprising the compounds, and to a method of treat 
ment employing these compounds and compositions. The 
present compounds shoW a high and selective binding 
af?nity to the histamine H3 receptor indicating histamine H3 
receptor antagonistic, inverse agonistic or agonistic activity. 
As a result, the compounds are useful for the treatment 
and/or prevention of diseases and disorders related to the 
histamine H3 receptor. 

BACKGROUND OF THE INVENTION 

[0003] The existence of the histamine H3 receptor has 
been knoWn for several years and the receptor is of current 
interest for the development of neW medicaments (see eg 
Stark, H.; Schlicker, E.; Schunack, W., Drugs Fat. 1996, 21, 
507-520; Leurs, R.; Timmerman, H.; Vollinga, R. C., 
Progress in Drug Research 1995, 45, 107-165). Recently, 
the human histamine H3 receptor has been cloned, of 
Lovenberg, T. W. et al, Molecular Pharmacology, June 
1999, 55, 1101-1107. The histamine H3 receptor is a presyn 
aptic autoreceptor located both in the central and the periph 
eral nervous system, the skin and in organs such as the lung, 
the intestine, probably the spleen and the gastrointestinal 
tract. Recent evidence suggests that the H3 receptor shoW 
intrinsic, constitutive activity, in vitro as Well as in vivo (ie 
it is active in the absence of an agonist; see eg Morisset et 
al., Nature 2000, 408, 860-864). This activity can be inhib 
ited by compounds acting as inverse agonists. The histamine 
H3 receptor has been demonstrated to regulate the release of 
histamine and also of other neurotransmitters such as sero 
tonin and acetylcholine. A histamine H3 receptor antagonist 
or inverse agonist Would therefore be eXpected to increase 
the release of these neurotransmitters in the brain. A hista 
mine H3 receptor agonist, on the contrary, leads to an 
inhibition of the biosynthesis of histamine and an inhibition 
of the release of histamine and also of other neurotransmit 
ters such as serotonin and acetylcholine. These ?ndings 
suggest that histamine H3 receptor agonists, inverse agonists 
and antagonists could be important mediators of neuronal 
activity. Accordingly, the histamine H3 receptor is an impor 
tant target for neW therapeutics. 

[0004] Several publications disclose the preparation and 
use of histamine H3 agonists and antagonists see eg US. 
Pat. No. 4,767,778 (corresponding to EP 214 058), EP 338 
939, WO 93/14070, EP 531 219, EP 458 661, EP 197 840, 
EP 494 010, WO 91/17146, WO 93/12108, WO 93/12107, 
WO 93/12093, US. Pat. No. 5,578,616 (corresponding to 
WO 95/14007), WO 96/38142, WO 96/38141, WO 
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95/11894, WO 93/20061, WO 96/40126, WO 95/06037, 
WO 92/15567 and WO 94/17058. These imidaZole deriva 
tives differ structurally from the present compounds. 

[0005] Furthermore, several publications, ia JP 08269050, 
WO 96/25396, Chem. Pharm. Bull. 1996, 44(9), 1707-1716, 
Chem. Pharm. Bull. 1996, 44(5), 1000-1008, Chem. Pharm. 
Bull. 1996, 44(5), 991-999, WO 95/32965, WO 95/09167, 
JP 06157518, WO 92/04343, JP 04009372, EP 381 422, EP 
376 624, Croat. Chem. Acta 1973, 45(2), 297-312, DE 
1948795, US. Pat. No. 3,920,678, JP 08325234, J. Am. 
Chem. Soc. 1976, 98(4), 984-90 and JP 04013666, disclose 
imidaZole derivatives. Some of these are stated to be useful 
for therapeutic purposes. HoWever, they are not disclosed as 
histamine H3 receptor agonists, inverse agonists or antago 
nists. 

[0006] In vieW of the art’s interest in histamine H3 recep 
tor agonists, inverse agonists and antagonists, novel com 
pounds Which interact With the histamine H3 receptor Would 
be a highly desirable contribution to the art. The present 
invention provides such a contribution to the art being based 
on the ?nding that a novel class of imidaZo heterocyclic 
compounds has a high and speci?c af?nity to the histamine 
H3 receptor. 

[0007] Due to their interaction With the histamine H3 
receptor, the present compounds are useful in the treatment 
and/or prevention of a Wide range of conditions and disor 
ders in Which an interaction With the histamine H3 receptor 
is bene?cial. Thus, the compounds may ?nd use eg in the 
treatment of diseases of the central nervous system, the 
peripheral nervous system, the cardiovascular system, the 
pulmonary system, the gastrointestinal system and the endo 
crinological system. 
[0008] DEFINITIONS 

[0009] The folloWing is a detailed de?nition of the terms 
used to describe the compounds of the invention. 

[0010] “Halogen” designates an atom selected from the 
group consisting of F, Cl, Br and I. 

[0011] The term “C1_6-alkyl” in the present conteXt des 
ignates a saturated, branched or straight hydrocarbon group 
having from 1 to 6 carbon atoms. Representative examples 
include, but are not limited to, methyl, ethyl, n-propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, 
isopentyl, neopentyl, tert-pentyl, n-heXyl, isoheXyl and the 
like. 

[0012] The term “C2_6-alkenyl” as used herein represents 
a branched or straight hydrocarbon group having from 2 to 
6 carbon atoms and at least one double bond. EXamples of 
such groups include, but are not limited to, vinyl, 1-prope 
nyl, 2-propenyl, isopropenyl, 1,3-butadienyl, 1-butenyl, 
2-butenyl, 3-butenyl, 2-methyl-1-propenyl, 1-pentenyl, 
2-pentenyl, 3-pentenyl, 4-pentenyl, 3-methyl-2-butenyl, 
1-heXenyl, 2-heXenyl, 3-heXenyl, 2,4-heXadienyl, 5-heXenyl 
and the like. 

[0013] The term “C2_6-alkynyl” as used herein represents 
a branched or straight hydrocarbon group having from 2 to 
6 carbon atoms and at least one triple bond. EXamples of 
such groups include, but are not limited to, ethynyl, 1-pro 
pynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pen 
tynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-heXynyl, 
2-heXynyl, 3-heXynyl, 5-heXynyl, 2,4-heXadiynyl and the 
like. 
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[0014] The term “C1_6-alkoxy” in the present context 
designates a group —O—C1_6-alkyl Wherein C1_6-alkyl is as 
de?ned above. Representative examples include, but are not 
limited to, rnethoxy, ethoxy, n-propoxy, isopropoxy, butoxy, 
isobutoxy, sec-butoxy, tert-butoxy, n-pentoxy, isopentoxy, 
neopentoxy, tert-pentoxy, n-hexoxy, isohexoxy and the like. 

[0015] The term “C1_6-alkylthio” in the present context 
designates a group —S—C1_6-alkyl Wherein C C1_6-alkyl is 
as de?ned above. Representative examples include, but are 
not limited to, rnethylthio, ethylthio, n-propylthio, isopro 
pylthio, butylthio, isobutylthio, sec-butylthio, tert-butylthio, 
n-pentylthio, isopentylthio, neopentylthio, tert-pentylthio, 
n-hexylthio, isohexylthio and the like. 

[0016] The term “C1_6-alkylcarbonyl” in the present con 
text designates a group —C(=O)—C1_6-alkyl Wherein C1_6 
alkyl is as de?ned above. Representative examples include, 
but are not limited to, rnethylcarbonyl, ethylcarbonyl, n-pro 
pylcarbonyl, isopropylcarbonyl, butylcarbonyl, isobutylcar 
bonyl, sec-butylcarbonyl, tert-butylcarbonyl, n-pentylcarbo 
nyl, isopentylcarbonyl, neopentylcarbonyl, tert 
pentylcarbonyl, n-hexylcarbonyl, isohexylcarbonyl and the 
like. 

[0017] The term “C1_6-alkylsulfonyl” in the present con 
text designates a group —S(=O)2—C1_6-alkyl Wherein 
C1_6-alkyl is as de?ned above. Representative examples 
include, but are not limited to, rnethylsulfonyl, ethylsulfo 
nyl, n-propylsulfonyl, isopropylsulfonyl, butylsulfonyl, iso 
butylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, n-pen 
tylsulfonyl, isopentylsulfonyl, neopentylsulfonyl, tert 
pentylsulfonyl, n-hexylsulfonyl, isohexylsulfonyl and the 
like. 

[0018] The term “C3_1O-cycloalkyl” as used herein repre 
sents a saturated rnono-, bi-, tri- or spirocarbocyclic group 
having from 3 to 10 carbon atoms. Representative examples 
are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclo 
heptyl, cyclooctyl, cyclononyl, cyclodecyl, bicyclo[3,2,1] 
octyl, spiro[4,5]decyl, norpinyl, norbonyl, norcaryl, ada 
rnantyl and the like. 

[0019] The term “C3_lo-cycloalkylcarbonyl” as used 
herein represents a group —C(=O)—C3_1O-cycloalkyl 
Wherein C3_1O-cycloalkyl is as de?ned above. 

[0020] The term “C3_8-heterocyclyl” as used herein rep 
resents a saturated 3 to 8 rnernbered ring containing one or 
more heteroatorns selected from nitrogen, oxygen and sulfur. 
Representative examples are pyrrolidyl, piperidyl, piperaZi 
nyl, rnorpholinyl, thiornorpholinyl, aZiridinyl, THFyl and 
the like. 

[0021] The term “aryl” as used herein represents a car 
bocyclic aromatic ring system such as phenyl, biphenyl, 
naphthyl, anthracenyl, phenanthrenyl, ?uorenyl, indenyl, 
pentalenyl, aZulenyl, biphenylenyl and the like. Aryl is also 
intended to include the partially hydrogenated derivatives of 
the carbocyclic arornatic systerns enurnerated above. Non 
lirniting examples of such partially hydrogenated derivatives 
are 1,2,3,4-tetrahydronaphthyl, 1,4-dihydronaphthyl and the 
like. 

[0022] The term “aroyl” as used herein represents a group 
—C(=O)-aryl Wherein aryl is as de?ned above. 

[0023] The term “arylthio” as used herein represents a 
group —S-aryl Wherein aryl is as de?ned above. 
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[0024] The term “aryloxy” as used herein represents a 
group —O-aryl Wherein aryl is as de?ned above. 

[0025] The term “arylsulfonyl” as used herein represents a 
group —S(=O)2-aryl Wherein aryl is as de?ned above. 

[0026] The term “arylarnino” as used herein represents a 
group —NH-aryl Wherein aryl is as de?ned above. 

[0027] The term “aryl annulated With C3_8-heterocyclyl” 
as used herein represents a ring system Which contains an 
aryl group as de?ned herein to Which a C3_8-heterocyclyl 
group as de?ned herein is attached and Which does not fall 
under the beloW de?niton of heteroaryl. The aryl group and 
the heterocyclyl group may form fused, bridged or spirocy 
clic ring systems. Representative examples are 2,3-rnethyl 
enedioxyphenyl, 3,4-rnethylenedioxyphenyl, 2,4-rnethyl 
enedioxyphenyl, 2,5—rnethylenedioxyphenyl, 3,5 
rnethylenedioxyphenyl, 3,6-rnethylenedioxyphenyl, 
chrornanyl, isochrornanyl, 2,3-ethylenedioxyphenyl, 3,4 
ethylene-dioxyphenyl, 2,4-ethylenedioxyphenyl, 2,5-ethyl 
enedioxyphenyl, 3,5-ethylenedioxyphenyl, 3,6-ethylene 
dioxyphenyl and the like. 

[0028] The term “heteroaryl” as used herein represents a 
heterocyclic aromatic ring system containing one or more 
heteroatorns selected from nitrogen, oxygen and sulfur such 
as furanyl, thiophenyl, pyrrolyl, oxaZolyl, thiaZolyl, irnida 
Zolyl, isoxaZolyl, isothiaZolyl, 1,2,3-triaZolyl, 1,2,4-triaZ 
olyl, pyranyl, pyridyl, pyridaZinyl, pyrirnidinyl, pyraZinyl, 
1,2,3-triaZinyl, 1,2,4-triaZinyl, 1,3,5-triaZinyl, 1,2,3-oxadia 
Zolyl, 1,2,4-oxadiaZolyl, 1,2,5-oxadiaZolyl, 1,3,4-oxadiaZ 
olyl, 1,2,3-thiadiaZolyl, 1,2,4-thiadiaZolyl, 1,2,5-thiadiaZ 
olyl, 1,3,4-thiadiaZolyl, tetraZolyl, thiadiaZinyl, indolyl, 
isoindolyl, benZofuranyl, benZothiophenyl (thianaphthenyl), 
indaZolyl, benZirnidaZolyl, benZthiaZolyl, benZisothiaZolyl, 
benZoxaZolyl, benZisoxaZolyl, purinyl, quinaZolinyl, quino 
liZinyl, quinolinyl, isoquinolinyl, quinoxalinyl, naphthyridi 
nyl, pteridinyl, carbaZolyl, aZepinyl, diaZepinyl, acridinyl 
and the like. Heteroaryl is also intended to include the 
partially hydrogenated derivatives of the heterocyclic sys 
terns enurnerated above. Non-lirniting examples of such 
partially hydrogenated derivatives are 2,3-dihydrobenZo 
furanyl, pyrrolinyl, pyraZolinyl, indolinyl, oxaZolidinyl, 
oxaZolinyl, oxaZepinyl and the like. 

[0029] The term “heteroaroyl” as used herein represents a 
group —C(=O)-heteroaryl Wherein heteroaryl is as de?ned 
above. 

[0030] The term “heteroarylthio” as used herein represents 
a group —S-heteroaryl Wherein heteroaryl is as de?ned 
above. 

[0031] The term “heteroaryloxy” as used herein represents 
a group —O-heteroaryl Wherein heteroaryl is as de?ned 
above. 

[0032] The term “heteroarylsulfonyl” as used herein rep 
resents a group —S(=O)2-heteroaryl Wherein heteroaryl is 
as de?ned above. 

[0033] The term “heteroarylarnino” as used herein repre 
sents a group —NH-heteroaryl Wherein heteroaryl is as 
de?ned above. 

[0034] “Aryl-C1_6-alkyl”, “heteroaryl-C1_6-alkyl” etc. 
rneans C1_6-alkyl as de?ned above, substituted by an aryl or 
heteroaryl as de?ned above, for example: 
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[0035] In connection With the terms “—C(=NOR7)C1_6 
alkyl”, “—C(=NOR7)C3_1O-cycloalkyl”, 
“—C(=NOR7)aryl” and “—C(=NOR7)heteroaryl” as used 
herein it should be understood that the substituents are 
attached via the carbon atom, for example as follows: 

[0036] Certain of the above de?ned terms may occur more 
than once in the structural formulae, and upon such occur 
rence each term shall be de?ned independently of the other. 

[0037] The term “optionally substituted” as used herein 
means that the groups in question are either unsubstituted or 
substituted With one or more of the substituents speci?ed. 
When the groups in question are substituted With more than 
one substituent the substituents may be the same or different. 

[0038] As used herein, the phrase “a functional group 
Which can be converted to hydrogen in vivo” is intended to 
include any group Which upon administering the present 
compounds to the subjects in need thereof can be converted 
to hydrogen eg enZymatically or by the acidic environment 
in the stomach. Non-limiting eXamples of such groups are 
acyl, carbamoyl, monoalkylated carbamoyl, dialkylated car 
bamoyl, alkoXycarbonyl, alkoXyalkyl groups and the like 
such as C1_6-alkylcarbonyl, aroyl, C1_6-alkylcarbamoyl, 
di-C1_6-alkylcarbamoyl, C1_6-alkoXy-carbonyl and C1_6 
alkoXy-C1_6-alkyl. 
[0039] As used herein, the phrase “diseases and disorders 
related to the histamine H3 receptor” is intended to include 
any disease or disorder in Which an effect, either antagonistic 
or agonistic, on the histamine H3 receptor is bene?cial. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0040] The present invention relates to compounds of the 
general formula (I): 
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(I) 

R3 V 

[0041] Wherein 

[0042] R1 is hydrogen or a functional group, Which can 
be converted to hydrogen in vivo, 

[0043] R2 is hydrogen, C1_6-alkyl, C1_16-alkoXy, C1_6 
alkylthio, halogen, cyano, tri?uoromethyl, hydroXy, 
thiol or —NR5R6, Wherein R5 and R6 independently are 
hydrogen or C1_6-alkyl, 

[0044] R3 and R4 independently are hydrogen or C1_6 
alkyl, Which is optionally substituted With aryl or 
heteroaryl, Which are optionally substituted With one or 
more substituents selected from nitro, —NR7R8, 
—S(=O)2NR7R8, —C(=O)NR7R8, hydroXy, halo 
gen, cyano, tri?uoromethyl, —OCF3, —OCHF2, 
—OCH2CHF2, C1_6-alkyl, C2_6-alkenyl, C2_6-alkynyl, 
C1-alkoXy, C1_6-alkylthio, C1_6-alkylsulfonyl, 
—C(=O)OR7, C1 6-alkylcarbonyl, —C(=NOR7) 
C1_6-alkyl, C3_1O-cycloalkyl, C3_1O-cycloalkylcarbonyl, 
—C(=NOR7)C3_1O-cycloalkyl, aryl-C1_6-alkyl, het 
eroaryl-C1_6-alkyl, arylamino, heteroarylamino, aroyl, 
heteroaroyl, arylsulfonyl, heteroarylsulfonyl, 
—C(=NOR7)aryl, —C(=NOR7)heteroaryl, arylthio, 
heteroarylthio, aryloXy and heteroaryloXy, Wherein R7 
and R8 independently are hydrogen or C1_6-alkyl, 

[0045] 
[0046] n is 1,2,3 or4, 

[0048] p is 0, 1, 2or 3, 

[0049] Y is a valence bond, —O—, —S— or —NR9—, 
Wherein R9 is hydrogen or C1_6-alkyl, 

[0050] V is :0, :5 or =NR1O, wherein R10 is hydro 
gen, cyano, nitro or C1_6-alkyl, 

1s a va ence on , — —, — — Of 0051 W ' l b d O S 

—NR11—, Wherein R11 is hydrogen or C1_6-alkyl, 

[0052] q is 0, 1, 2 or 3, 

[0053] Z is 

mis0,1or2, 

[0054] heteroaryl, aryl, aryloXy, C3_1O-cycloalkyl, C3_8 
heterocyclyl or aryl annulated With C3_8-heterocyclyl, 
Which are optionally substituted With one or more 
substituents selected from 

[0055] nitro, —NR12R3, —S(=O)2NR12R13, 
—C(=O)NR12R13, hydroXy, halogen, cyano, trif 
luoromethyl, —OCF3, —OCHF2, —OCH2CHF2, 
C1_6-alkyl, C1_6-alkyl substituted With hydroXy, C2_6 
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alkenyl, C2_6-alkynyl, C1_6-alkoXy, C1_6-alkoXy sub 
stituted With hydroXy, C1_6-alkylthio, C1_6-alkylsul 
fonyl, —C(=O)OR12, C1_6alkylcarbonyl, 
—C(=NOR12)C1_6-alkyl, C3_1O-cycloalkyl, C3_1O 
cycloalkylcarbonyl, —C(=NOR12)C3_10-cy 
cloalkyl, aryl-C1_6-alkyl, heteroaryl-C1_6-alkyl, ary 
larnino, heteroarylarnino, aroyl, heteroaroyl, 
arylsulfonyl, heteroarylsulfonyl, 
—C(=NOR12)aryl, —C(=NOR12)heteroaryl, 
ar lthio, heteroarylthio and heteroaryloXy, wherein 
R and R13 independently are hydrogen or C1_6 
alkyl, 

[0056] aryl and aryloXy, Which are optionally substi 
tuted With one or more substituents selected from 

C1_6-alkyl, C1_6-alkoXy, halogen, —OCF3 or —CF3, 

[0057] C1_6-alkyl, C2_6-alkenyl or C2_6-alkynyl, Which 
are optionally substituted With one or more substituents 
selected from 

[0058] heteroaryl, aryl, aryloXy, aroyl, C3_10-cy 
cloalkyl, C3_8-heterocyclyl and aryl annulated With 
C3_8-heterocyclyl, Which are optionally substituted 
With one or more substituents selected from 

[0059] nitro —NR12R13, —S(=O)2NR12R13, 
—C(=O)NR12R13, hydroXy, halogen, cyano, tri 
?uorornethyl, —OCF3, —OCHF2, —OCH2CHF2, 
C1_6-alkyl, C1_6-alkyl substituted With hydroXy, 
C2_6-alkenyl, C2_6-alkynyl, C1 6-alkoXy, C1_6 
alkoXy substituted With hydroXy, C1_6-alkylthio, 
C1_6-a1kylsulfonyl, —C(=O)OR12, C1_6-a1kyl 
carbonyl, —C(=NOR12)C1_6-alkyl, C3_1O-cy 
cloalkyl, C3_1O-cycloalkylcarbonyl, 
—C(=NOR12)C3_1O-cycloalkyl, aryl-C1_6-alkyl, 
heteroaryl-C1_6-alkyl, arylarnino, heteroary 
larnino, aroyl, heteroaroyl, arylsulfonyl, heteroar 
ylsulfonyl, —C(=NOR12)aryl, 
—C(=NOR12)heteroaryl, arylthio, heteroarylthio 
and heteroaryloXy, Wherein R12 and R13 indepen 
dently are hydrogen or C1_6-alkyl, 

[0060] aryl and aryloXy, Which are optionally sub 
stituted With one or more substituents selected 

from C1_6alkyl, C1_6-alkoXy, halogen, —OCF3 or 
—CF3> 

[0061] With the provisos that When 

[0062] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —NR11—, q is 0, Z must not be unsubstituted or 
substituted aryl or unsubstituted or substituted het 
eroaryl, 

[0063] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :5, 
W is —NH—, q is 0, Z must not be unsubstituted or 
substituted aryl, 

[0064] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —O—, —(CH2)q—Z must not be unsubstituted 
methyl or ethyl, 

[0065] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —N(CH3)—, —(CH2)q—Z must not be unsub 
stituted rnethyl, 
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[0066] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —NH—, —(CH2)q—Z must not be unsubstituted 
propyl, 

[0067] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —N(CH2CH3)—, —(CH2)q—Z must not be 
unsubstituted ethyl, 

[0068] R3 and R4 are both hydrogen, In is 0, n is 3, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —O—, —(CH2)q—Z must not be unsubstituted 
methyl or ethyl, 

[0069] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is —NH—, V is :0, W is 
a valence bond, q is 0, Z must not be 2-rnethoXy-4 
arnino-S-chlorophenyl, 

[0070] R3 and R4 are both hydrogen, In is 0, n is 3, p is 
0 or 1, X is a valence bond, Y is —NH—, V is :0, W 
is a valence bond, q is 0, Z must not be unsubstituted 
or substituted aryl, 

[0071] R3 and R4 are both hydrogen, In is 0, n is 3, p is 
1, X is a valence bond, Y is —O—, V is :0, W is a 
valence bond, q is 0, Z must not be unsubstituted 
rnethyl, 

[0072] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is —NH—, V is :0, W is 
—NH—, q is 0, Z must not be unsubstituted or sub 
stituted aryl, 

[0073] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is a valence bond, q is 0, Z must not be unsubstituted 
or substituted rnorpholinyl, unsubstituted or substituted 
piperaZinyl, unsubstituted or substituted indolyl, 
unsubstituted or substituted 2,3-dihydroindolyl, unsub 
stituted or substituted indoliZinyl, unsubstituted or sub 
stituted benZoXaZinyl, unsubstituted or substituted 
quinolin-1-yl, unsubstituted or substituted isoquinoli 
nyl, unsubstituted or substituted benZo[b]thiophen-3 
yl, unsubstituted or substituted benZofuran-3-yl, unsub 
stituted or substituted pyrrolidinyl, unsubstituted or 
substituted phenothiaZinyl, unsubstituted thien-2-yl, or 
unsubstituted or substituted pyrrol-2-yl, 

[0074] as Well as any optical or geometric isorner or 
tautorneric forrn thereof including mixtures of these or a 
pharrnaceutically acceptable salt thereof. 

[0075] In another aspect the present invention relates to 
compounds of the general formula (1“): 

(1") 

R3 V 
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[0104] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is —NH—, V is :0, W is 
a valence bond, q is 0, Z must not be unsubstituted or 
substituted aryl, 

[0105] R3 and R4 are both hydrogen, In is 0, n is 3, p is 
0 or 1, X is a valence bond, Y is —NH—, V is :0, W 
is a valence bond, q is 0, Z must not be unsubstituted 
or substituted aryl, 

[0106] R3 and R4 are both hydrogen, In is 0, n is 3, p is 
1, X is a valence bond, Y is —O—, V is :0, W is a 
valence bond, q is 0, Z must not be unsubstituted 
rnethyl, 

[0107] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is —NH—, V is :0, W is 
—NH—, q is 0, Z must not be unsubstituted or sub 
stituted aryl, 

[0108] R3 and R4 are both hydrogen, In is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is a valence bond, q is 0, Z must not be unsubstituted 
or substituted rnorpholinyl, unsubstituted or substituted 
piperaZinyl, unsubstituted or substituted indolyl, 
unsubstituted or substituted 2,3-dihydroindolyl, unsub 
stituted or substituted indoliZinyl, unsubstituted or sub 
stituted benZoXaZinyl, unsubstituted or substituted 
quinolin-1-yl, unsubstituted or substituted isoquinoli 
nyl, unsubstituted or substituted benZo[b]thiophen-3 
yl, unsubstituted or substituted benZofuran-3-yl, unsub 
stituted or substituted pyrrolidinyl, unsubstituted or 
substituted phenothiaZinyl, unsubstituted thien-2-yl, or 
unsubstituted or substituted pyrrol-2-yl, 

[0109] as Well as any optical or geometric isorner or 
tautorneric forrn thereof including mixtures of these or a 
pharrnaceutically acceptable salt thereof. 

[0110] In yet another aspect the invention relates to a 
compound of the general formula (I‘"): 

(1W) 

R3 V 

[0111] Wherein 

[0112] R1 is hydrogen or a functional group, Which can 
be converted to hydrogen in vivo, 

[0113] R2 is hydrogen, C1_6-alkyl, C1_6-alkoXy, C1_6 
alkylthio, halogen, cyano, tri?uorornethyl, hydroXy, 
thiol or —NR5R6, Wherein R5 and R6 independently are 
hydrogen or C1_6-alkyl, 

[0114] R3 and R4 independently are hydrogen or C1_6 
alkyl, Which is optionally substituted With aryl or 
heteroaryl, Which are optionally substituted With one or 
more substituents selected from nitro, —NR7R8, 
—S(=O)2R7R8, —C(=O)R7R8, hydroXy, halogen, 

May 16, 2002 

cyano, tri?uorornethyl, —OCF3, —OCHF2, 
—OCH2CHF2, C1_6-alkyl, C2_6-alkenyl, C2_6-alkynyl, 
C1_6-alkoXy, C1_6-alkylthio, C1_6-alkylsulfonyl, 
—C(=O)OR7, C1_6alkylcarbonyl, —C(=NOR7)C1_6 
alkyl, C3_1O-cycloalkyl, C3_1O-cycloalkylcarbonyl, 
—C(=NOR7)C3_1O-cycloalkyl, aryl-C1_6-alkyl, het 
eroaryl-C1_6-alkyl, arylarnino, heteroarylarnino, aroyl, 
heteroaroyl, arylsulfonyl, heteroarylsulfonyl, 
—C(=NOR7)aryl, —C(=NOR7)heteroaryl, arylthio, 
heteroarylthio, aryloXy and heteroaryloXy, Wherein R7 
and R8 independently are hydrogen or C1_6-alkyl, 

[0115] In is 0, 1 or 2, 

[0116] n is 1, 2, 3 or 4, 

[0118] p is 0, 1, 2 or 3, 

[0119] Y is a valence bond, —O—, —S— or —NR9—, 
Wherein R9 is hydrogen or C1_6-alkyl, 

[0120] V is :0, =5 or =NR10, wherein R10 is hydro 
gen, cyano, nitro or C1_6-alkyl, 

[0121] W is a valence bond, —O—, —S— or 
—NR11—, Wherein R11 is hydrogen or C1_6-alkyl, 

[0122] With the proviso that Y and W are not simulta 
neously a valence bond, 

[0123] q is 0, 1, 2or 3, 

[0124] Z is 

[0125] heteroaryl, aryl, C3_1O-cycloalkyl, C3_1Ohetero 
cyclyl or aryl annulated With C3_8-heterocyclyl, 

[0126] Which are optionally substituted With one or 
more substituents selected from nitro, —NR12R13, 
—S(=O)2NR12R13, —C=O)NR12R13, hydroXy, 
halogen, cyano, tri?uorornethyl, —OCF3, 
—OCHF2, —OCH2CHF2, C1_6-alkyl, C2_6-alkenyl, 
C2_6alkynyl, C1_6-alkoXy, C1_6-alkylthio, C1_6-alkyl 
sulfonyl, —C(=O)OR12, C1_6-alkylcarbonyl, 
—C(=NOR12)C1_6-alkyl, C3_1O-cycloalkyl, C3_1O 
cycloalkylcarbonyl, —C(=NOR12)C3_10-cy 
cloalkyl, aryl-C1_6-alkyl, heteroaryl-C1_6-alkyl, ary 
larnino, heteroarylarnino, aroyl, heteroaroyl, 
arylsulfonyl, heteroarylsulfonyl, 
—C(=NOR12)aryl, —C(=NOR12)heteroaryl, 
arylthio, heteroarylthio, aryloXy and heteroaryloXy, 
Wherein R12 and R13 independently are hydrogen or 
C1_6-a11<y1, 

[0127] C1_6-alkyl, C2_6-alkenyl or C2_6-alkynyl, 

[0128] Which are optionally substituted With one or 
more substituents selected from C3_1O-cycloalkyl, 
aryl, C3_8-heterocyclyl and heteroaryl, Which are 
optionally substituted With one or more substituents 

selected from nitro, —NR14R15, 
—S(=O)2NR14R15, —C(=O)NR14R15, hydroXy, 
halogen, cyano, tri?uorornethyl, —OCF3, 
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aryl-C1_6-alkyl, heteroaryl-C1_6-alkyl, arylamino, 
heteroarylamino, aroyl, heteroaroyl, arylsulfonyl, 
heteroarylsullfonyl, —C(=NOR14 )aryl, 
—C(=NOR )heteroaryl, arylthio, heteroarylthio, 
aryloXy and heteroaryloXy, wherein R14 and R5 inde 
pendently are hydrogen or C1_6alkyl, With the pro 
visos that When 

[0129] R3 and R4 are both hydrogen, m is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —NR11—, q is 0, Z must not be aryl or heteroaryl, 

[0130] R3 and R4 are both hydrogen, m is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :5, 
W is —NH—, q is 0, Z must not be aryl, 

[0131] R3 and R4 are both hydrogen, m is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —O—, —(CH2)q—Z must not be methyl or ethyl, 

[0132] R3 and R4 are both hydrogen, m is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —N(CH3)—, q is 0, Z must not be methyl, 

[0133] R3 and R4 are both hydrogen, m is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —NH—, q is 0, Z must not be propyl, 

[0134] R3 and R4 are both hydrogen, m is 1, n is 2, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —N(CH2CH3)—, —(CH2)q—Z must not be 
ethyl, 

[0135] R3 and R4 are both hydrogen, m is 0, n is 3, p is 
0, X is a valence bond, Y is a valence bond, V is :0, 
W is —O—, —(CH2)q—Z must not be methyl or ethyl, 

[0136] R3 and R4 are both hydrogen, m is 1, n is 2, p is 
0, X is a valence bond, Y is —NH—, V is :0, W is 
a valence bond, q is 0, Z must not be aryl, 

[0137] R3 and R4 are both hydrogen, m is 0, n is 3, p is 
0 or 1, X is a valence bond, Y is —NH—, V is :0, W 
is a valence bond, q is 0, Z must not be aryl, 

[0138] R3 and R4 are both hydrogen, m is 0, n is 3, p is 
1, X is a valence bond, Y is —O—, V is :0, W is a 
valence bond, q is 0, Z must not be methyl, R3 and R4 
are both hydrogen, m is 1, n is 2, p is 0, X is a valence 
bond, Y is —NH—, V is :0, W is —NH—, q is 0, Z 
must not be aryl, 

[0139] as Well as any optical or geometric isomer or 
tautomeric form thereof including mixtures of these or a 
pharmaceutically acceptable salt thereof. 

[0140] Preferably, R‘ is hydrogen. 

[0141] Preferably, R2 is also hydrogen. 

[0142] Preferably, R3 and R4 are both hydrogen. 

[0143] 
[0144] 

[0145] Preferably, X is a valence bond. 

[0146] Preferably, p is 0 or 1. 

[0147] 

In a preferred embodiment m is 1 and n is 2. 

In another preferred embodiment m is 0 and n is 3. 

In a preferred embodiment, Y is a valence bond or 

[0148] Preferably, V is :0 or :5. 

[0163] 
phenoXy, naphthyl, naphthyloXy, cyclopentyl, cycloheXyl, 
piperidyl, 
benZo[1,3]dioXolyl or bicyclo[2,2,1]heptyl, Which is option 
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[0149] In a preferred embodiment, W is —NR11—, 
Wherein R11 is as de?ned for formula R11 is preferably 
hydrogen or methyl. 

[0150] In another preferred embodiment W is a valence 
bond. q is preferably 0, 1 or 2. 

[0151] In a preferred embodiment Z is selected from 
C1_6-alkyl, C2_6-alkenyl, aryl, aryloXy, heteroaryl, C3_1O 
cycloalkyl, C3_8-heterocyclyl and aryl annulated With C3_1O 
heterocyclyl, Which are optionally substituted as de?ned for 
formula 

[0152] In another preferred embodiment Z is aryl, aryloXy, 
heteroaryl, C3_1O-cycloalkyl, C3_8-heterocyclyl or aryl annu 
lated With C3_1O-heterocyclyl, Which is optionally substi 
tuted as de?ned for formula (I), or 

[0153] C1_6-alkyl or C2_6-alkenyl, Which is substituted 
With 

[0154] aryl, aroyl, aryloXy, heteroaryl, C3_1O-cy 
cloalkyl, C3_8-heterocyclyl or aryl annulated With 
C3_8-heterocyclyl, Which is optionally substituted as 
de?ned for formula 

[0155] 
[0156] aryl, aryloXy, heteroaryl, C3_1O-cycloalkyl, C3_8 

heterocyclyl or aryl annulated With C3_8-heterocyclyl, 
Which is optionally substituted as de?ned for formula 
(I), or 

[0157] C1_6-alkyl or C2_6-alkenyl, Which is substituted 
With 

[0158] aryl, aryloXy, aroyl, heteroaryl, C3_1O-cy 
cloalkyl, C3_8-heterocyclyl or aryl annulated With 
C3_8-heterocyclyl, Which is optionally substituted as 
de?ned for formula 

In still another preferred embodiment Z is 

[0159] In yet another preferred embodiment thereof Z is 

[0160] phenyl, phenoXy, naphthyl, naphthyloXy, cyclo 
pentyl, cycloheXyl, piperidyl, quinolinyl, pyridyl, thie 
nyl, thiaZolyl, 2,3-dihydrobenZofuranyl, benZofuranyl, 
benZo[1,3]dioXolyl, bicyclo[2,2,1]-heptyl, adamantyl, 
benZimidaZol, benZotriaZolyl or benZothiophenyl, 
Which is optionally substituted as de?ned for formula 
(I), or 

[0161] C1_6-alkyl or C2_6-alkenyl, Which is substituted 
With 

[0162] phenyl, phenoXy, naphthyl, naphthyloXy, ben 
Zoyl, cyclopentyl, cycloheXyl, piperidyl, quinolinyl, 
pyridyl, thienyl, thiaZolyl, 2,3-dihydrobenZofuranyl, 
benZofuranyl, benZo[1,3]dioXolyl, bicyclo[2,2,1] 
heptyl, adamantyl, benZimidaZol, benZotriaZolyl or 
benZothiophenyl, Which is optionally substituted as 
de?ned for formula 

In yet another preferred embodiment Z is phenyl, 

pyridyl, thiaZolyl, 2,3-dihydrobenZofuranyl, 

ally substituted as de?ned for formula (I) or 

[0164] C1_6-alkyl or C2_6-alkenyl, Which is substituted 
With 
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[0165] phenyl, phenoxy, naphthyl, naphthyloxy, ben 
Zoyl, cyclopentyl, cyclohexyl, piperidyl, pyridyl, 
thiaZolyl, 2,3-dihydrobenZofuranyl, benZo[1,3]diox 
olyl or bicyclo[2,2,1]heptyl, Which is optionally sub 
stituted as de?ned for formula 

[0166] In still a further preferred embodiment Z is 

[0167] phenyl, phenoxy, naphthyl or naphthyloxy, 
Which is optionally substituted as de?ned for formula 
(I), or 

[0168] C1_6-alkyl or C2_6-alkenyl, Which is substituted 
With phenyl, phenoxy, naphthyl, benZoyl or naphthy 
loxy, Which is optionally substituted as de?ned for 
formula 

[0169] In yet a further preferred embodiment Z is phenyl, 
Which is optionally substituted as de?ned for formula 

[0170] Z is preferably unsubstituted or substituted With 
one or tWo substituents selected from C1_6-alkylsulfo 
nyl, hydroxy, C1_6-alkyl, C1_6alkoxy, halogen, 
—OCF3,—CF3, —N(C1_6alkyl)2, C1_6-alkylthio, C1_6 
alkoxy substituted With hydroxy and C1_6-alkyl substi 
tuted With hydroxy, 

[0171] phenyl and phenoxy, Which are optionally sub 
stituted as de?ned for formula 

[0172] More preferably, Z is unsubstituted or substi 
tuted With one or tWo substituents selected from C1_6 
alkyl, C1_6-alkoxy,—CF3, —OCF3, phenoxy and halo 
gen. 

[0173] In a preferred embodiment the invention relates to 
a compound of the general formula (Ih): 

(1h) 

[0174] Wherein 

[0175] q is 1, 2 or 3, Z, R1, R2, R3, R4 and R11 are as 
de?ned for formula (I) or in any of the above preferred 
embodiments, or 

[0176] q is 0, Z is C3_8-cycloalkyl or C3_8-heterocyclyl, 
Which is optionally substituted as de?ned de?ned for 
formula (I) or in any of the above preferred embodi 
ments, and R1, R2, R3, R4 and R11 

[0177] are as de?ned for formula (I) or in any of the 
above preferred embodiments 

[0178] as Well as any optical or geometric isomer or 
tautomeric form thereof including mixtures of these or a 
pharmaceutically acceptable salt thereof. 

[0179] In another preferred embodiment the invention 
relates to a compound of the general formula (Ii): 
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(Ii) 

[0180] Wherein R1, R2, R3, R4, R11, q and Z are as 
de?ned for formula (I) or in any of the above preferred 
embodiments 

[0181] as Well as any optical or geometric isomer or 
tautomeric form thereof including mixtures of these or a 
pharmaceutically acceptable salt thereof. 

[0182] In still another preferred embodiment the invention 
relates to a compound of the general formula (Ij): 

(Ii) 
R11 

OT 

[0183] Wherein R1, R2, R3, R4, R“, q and Z are as 
de?ned for formula (I) or in any of the above preferred 
embodiments 

[0184] as Well as any optical or geometric isomer or 
tautomeric from thereof including mixtures of these or a 
pharmaceutically acceptable salt thereof. 

[0185] In yet another preferred embodiment the invention 
relates to a compound of the general formula (Ik): 

(1k) 

[0186] Wherein 

[0187] q is 1, 2 or 3and R1, R2, R3, R 4and Z are as 
de?ned for formula (I) or in any of the above preferred 
embodiments, or 

[0188] q is 0, Z is phenyl, phenoxy, naphthyl or naph 
thyloxy, Which is optionally substituted as de?ned for 
formula (I) or in any of the above preferred embodi 
ments 
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[0189] as Well as any optical or geometric isomer or 
tautomeric form thereof including mixtures of these or a 
pharmaceutically acceptable salt thereof. 

[0190] In a further preferred embodiment the invention 
relates to a compound of the general formula (Im): 

(1m) 

S 

[0191] Wherein p is 0 or 1, R1, R2, R3, R4, q, R9, R11 and 
Z are as de?ned for formula (I) or in any of the above 
preferred embodiments 

[0192] as Well as any optical or geometric isomer or 
tautomeric form thereof including mixtures of these or a 
pharmaceutically acceptable salt thereof. 

[0193] In still a further preferred embodiment the inven 
tion relates to a compound of the general formula (In): 

(In) 

[0194] Wherein p is 0, 1 or 2, R1, R2, R3, R4, q, R9 and 
Z are as de?ned for formula (I) or in any of the above 
preferred embodiments 

[0195] With the proviso that When p is 0, R9 is hydrogen 
and q is 0, Z must not be 2-methoxy-4-amino-5-chlorophe 
nyl, 
[0196] as Well as any optical or geometric isomer or 
tautomeric form thereof including mixtures of these or a 
pharmaceutically acceptable salt thereof. 

[0197] In yet a further preferred embodiment the invention 
relates to a compound of the general formula (Io): 

<10) 
R11 

[0198] Wherein R1, R2, R3, R4, q, R11 and Z are as de?ned 
for formula (I) or in any of the above preferred embodiments 

[0199] as Well as any optical or geometric isomer or 
tautomeric form thereof including mixtures of these or a 
pharmaceutically acceptable salt thereof. 
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[0200] In still another preferred embodiment the invention 
relates to a compound of the general formula (Ip): 

(IP) 

R1 

[0201] Wherein R1, R2, R3, R4, q, R9 and Z are as de?ned 
for formula (I) or in any of the above preferred embodiments 

[0202] as Well as any optical or geometric isomer or 
tautomeric form thereof including mixtures of these or a 
pharmaceutically acceptable salt thereof. 

[0203] The folloWing compounds are Within the scope of 
the present invention: 

[0204] 4,5,6,7-tetrahydro-1 H-benZimidaZole-5-car 
boxylic acid ((1 S)-(naphth-1-yl)ethyl)amide, 

[0205] 4,5,6,7-tetrahydro-1 H-benZimidaZole-5-car 
boxylic acid ((1 R)-(naphth-1-yl)ethyl)amide, 

[0206] 4,5,6,7-tetrahydro-1 H-benZimidaZole-5-car 
boxylic acid (naphth-1-ylmethyl)amide, 

[0207] 4,5,6,7-tetrahydro-1 H-benZimidaZole-5-car 
boxylic acid (cyclohexylmethyl)amide, 

[0208] 4,5,6,7-tetrahydro-1 H-benZimidaZole-5-car 
boxylic acid (2-chlorobenZyl)amide, 

[0209] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid (4-chlorobenZyl)amide, 

[0210] 4 ,5,6,7-tetrahydro-1 H-benZimidaZole-5-car 
boxylic acid (3,4-di?uorobenZyl)amide, 

[0211] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid (3-methoxybenZyl)amide, 

[0212] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid benZylamide, 

[0213] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid 2-phenylethylamide, 

[0214] 4,5,6,7-tetrahydro-1 H-benZimidaZole-5-car 
boxylic acid N-(2-naphthylmethyl)-N-methylamide, 

[0215] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid N-methyl-N-(2-(2-naphthyl)-ethyl)amide, 

[0216] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid N-methyl-N-((1-naphthyl)methyl)-amide, 

[0217] 4,5,6,7-tetrahydro-1 H-benZimidaZole-5-car 
boxylic acid ((2,3-dihydrobenZofuran-7-yl)methyl)a 
mide, 

[0218] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid 4-tri?uoromethoxybenZylamide, 
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[0315] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid [5-(naphth-1-yloxy)pentyl]amide, 

[0316] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid (2-benZimidaZol-1-yl-ethyl)methylamide, 

[0317] 4,5,6,7-tetrahydro-1 H-benZimidaZole-5-car 
boxylic acid (3-benZimidaZol-1-yl-propyl)methyla 
mide, 

[0318] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid (3-benZotriaZole-1-yl-propyl)methyla 
mide, 

[0319] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid [3-(4-chlorophenyl)propyl]-methylamide, 

[0320] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid methyl(5-phenylpentyl)amide, 

[0321] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid [3-(4-chlorophenoxy)propyl]methyl 
amide, 

[0322] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid [3-(3-chlorophenoxy)propyl]methyl 
amide, 

[0323] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid (4-phenoxybutyl]methylamide, 

[0324] 4,5,6,7-tetrahydro-1-H-benZimidaZole-5-car 
boxylic acid [4-(4-methylphenoxy)pentyl]methyl 
amide, 

[0325] 4,5,6,7-tetrahydro-1-H-benZimidaZole-5-car 
boxylic acid methyl-(4-(4-methylphenoxy)butyl) 
amide, 

[0326] 4,5,6,7-tetrahydro-1H-benZimidaZole-5-car 
boxylic acid methyl-(4-(3 -methylphenoxy)butyl) 
amide, 

[0327] 4,5,6 ,7-tetrahydro- 1H-benZimidaZole-5-car 
boxylic acid methyl-[5 -(naphth-1 -yloxy)pentyl] 
amide, 

[0328] 4,5,6,7-tetrahydro-1H-benZimidaZole-4-car 
boxylic acid 2-chlorobenZylamide, 

[0329] 4,5,6,7-tetrahydro-1H-benZimidaZole4-carboxy 
lic acid benZylmethylamide, 

[0330] 7-oxo-7-phenylheptanoic acid [2-(4,5,6,7-tet 
rahydro-1H-benZimidaZol-4-yl)ethyl]amide, 

[0331] 3-(4-chlorophenyl)-N-[2-(4,5,6,7-tetrahydro 
1H-benZimidaZol-4-yl)ethyl]propionamide, 

[0332] 4-(4-chlorophenyl)-N-[2-(4,5,6,7-tetrahydro 
1H-benZimidaZol-4-yl)ethyl]butyramide, 

[0333] 6-phenylhexanoic acid [2-(4,5,6,7-tetrahydro 
1H-benZimidaZol-4-yl)ethyl]amide, 

[0334] 2-(2-chlorophenyl)-N-[2-(4,5,6,7-tetrahydro 
1H-benZimidaZol-4-yl)ethyl]acetamide, 

[0335] 4-chloro-N-[2-(4,5,6,7-tetrahydro-1H-benZimi 
daZol-4-yl)ethyl]benZamide, 

[0336] 2-naphth-2-yl-N-[2-(4,5,6,7-tetrahydro-1H-ben 
ZimidaZol-4-yl)ethyl]acetamide, 
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[0337] S-phenylpentanoic acid [2-(4,5,6,7-tetrahydro-I 
H-benZimidaZol-4-yl)-ethyl]amide, 

[0338] 2-(4-chlorophenyl)-N-[2-(4,5,6,7-tetrahydro 
1H-benZimidaZol-4-yl)ethyl]acetamide, 

[0339] 2-naphth-1 -yl-N-[2-(4,5,6,7-tetrahydro- 1H-ben 
ZimidaZol-4-yl)ethyl] acetamide, 

[0340] 7-oxo-7-phenylheptanoic acid (4,5,6,7-tetrahy 
dro-1H-benZimidaZol-4-ylmethyl)amide, 

[0341] 3-(4-chlorophenyl)-N-(4,5,6,7-tetrahydro-1H 
benZimidaZol-4-ylmethyl)propionamide, 

[0342] 4-(4-chlorophenyl)-N-(4,5,6,7-tetrahydro-1H 
benZimidaZol-4-ylmethyl)butyramide, 

[0343] 6-phenylhexanoic acid (4,5,6,7-tetrahydro-1H 
benZimidaZol-4-ylmethyl)amide, 

[0344] 2-(2-chlorophenyl)-N-(4,5,6,7-tetrahydro-1H 
benZimidaZol-4-ylmethyl)acetamide, 

[0345] 4-chloro-N-(4,5,6,7-tetrahydro-1H-benZimida 
Zol-4-ylmethyl)benZamide, 

[0346] 2-naphth-2-yl-N-(4,5,6,7-tetrahydro-1H-benZ 
imidaZol-4-ylmethyl)acetamide, 

[0347] S-phenylpentanoic acid (4,5,6,7-tetrahydro-1H 
benZimidaZol-4-ylmethyl)amide, 

[0348] 2-(4-chlorophenyl)-N-(4,5,6,7-tetrahydro-1H 
benZimidaZol-4-ylmethyl)acetamide, 

[0349] as Well as any optical or geometric isomer or 
tautomeric form thereof including mixtures of these or a 
pharmaceutically acceptable salt thereof. 

[0350] The compounds of the present invention may have 
one or more asymmetric centres and it is intended that any 
optical isomers, as separated, pure or partially puri?ed 
optical isomers or racemic mixtures thereof are included 
Within the scope of the invention. 

[0351] Furthermore, When a double bond or a fully or 
partially saturated ring system is present in the molecule 
geometric isomers may be formed. It is intended that any 
geometric isomers, as separated, pure or partially puri?ed 
geometric isomers or mixtures thereof are included Within 
the scope of the invention. Likewise, molecules having a 
bond With restricted rotation may form geometric isomers. 
These are also intended to be included Within the scope of 
the present invention. 

[0352] Furthermore, some of the compounds of the 
present invention may exist in different tautomeric forms 
and it is intended that any tautomeric forms, Which the 
compounds are able to form, are included Within the scope 
of the present invention. 

[0353] The present invention also encompasses pharma 
ceutically acceptable salts of the present compounds. Such 
salts include pharmaceutically acceptable acid addition salts, 
pharmaceutically acceptable metal salts, ammonium and 
alkylated ammonium salts. Acid addition salts include salts 
of inorganic acids as Well as organic acids. Representative 
examples of suitable inorganic acids include hydrochloric, 
hydrobromic, hydroiodic, phosphoric, sulfuric, nitric acids 
and the like. Representative examples of suitable organic 
acids include formic, acetic, trichloroacetic, tri?uoroacetic, 
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propionic, benZoic, cinnamic, citric, fumaric, glycolic, lac 
tic, maleic, malic, malonic, mandelic, oxalic, picric, pyruvic, 
salicylic, succinic, methanesulfonic, ethanesulfonic, tartaric, 
ascorbic, pamoic, bismethylene salicylic, ethanedisulfonic, 
gluconic, citraconic, aspartic, stearic, palmitic, EDTA, gly 
colic, p-aminobenZoic, glutamic, benZenesulfonic, p-tolu 
enesulfonic acids and the like. Further examples of phar 
maceutically acceptable inorganic or organic acid addition 
salts include the pharmaceutically acceptable salts listed in 
J. Pharm. Sci. 1977, 66, 2, Which is incorporated herein by 
reference. Examples of metal salts include lithium, sodium, 
potassium, magnesium salts and the like. Examples of 
ammonium and alkylated ammonium salts include ammo 
nium, methylammonium, dimethylammonium, trimethy 
lammonium, ethylammonium, hydroxyethylammonium, 
diethylammonium, butylammonium, tetramethylammonium 
salts and the like. 

[0354] Also intended as pharmaceutically acceptable acid 
addition salts are the hydrates, Which the present compounds 
are able to form. 

[0355] The acid addition salts may be obtained as the 
direct products of compound synthesis. In the alternative, 
the free base may be dissolved in a suitable solvent con 
taining the appropriate acid, and the salt isolated by evapo 
rating the solvent or otherWise separating the salt and 
solvent. 

[0356] The compounds of the present invention may form 
solvates With standard loW molecular Weight solvents using 
methods Well known to the person skilled in the art. Such 
solvates are also contemplated as being Within the scope of 
the present invention. 

[0357] The invention also encompasses prodrugs of the 
present compounds, Which on administration undergo 
chemical conversion by metabolic processes before becom 
ing active pharmacological substances. In general, such 
prodrugs Will be functional derivatives of the present com 
pounds, Which are readily convertible in vivo into the 
required compound of the formula Conventional proce 
dures for the selection and preparation of suitable prodrug 
derivatives are described, for example, in “Design of Pro 
drugs”, ed. H. Bundgaard, Elsevier, 1985. 

[0358] The invention also encompasses active metabolites 
of the present compounds. 

[0359] The compounds of the present invention interact 
With the histamine H3 receptor and are accordingly useful 
for the treatment and/or prevention of a Wide variety of 
conditions and disorders in Which histamine H3 receptor 
interactions are bene?cial. 

[0360] Accordingly, in another aspect the present inven 
tion relates to a compound of the general formula (I) or any 
optical or geometric isomer or tautomeric form thereof 
including mixtures of these or a pharmaceutically acceptable 
salt thereof for use as a pharmaceutical composition. 

[0361] The invention also relates to pharmaceutical com 
positions comprising, as an active ingredient, at least one 
compound of the formula (I) or any optical or geometric 
isomer or tautomeric form thereof including mixtures of 
these or a pharmaceutically acceptable salt thereof together 
With one or more pharmaceutically acceptable carriers or 
diluents. 
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[0362] Furthermore, the invention relates to the use of a 
compound of the general formula (I‘): 

(1') 

N (crow. R3 (crop-Y 

R2—</ I /]/ X 

4 

[0363] Wherein 

[0364] R1 is hydrogen or a functional group, Which can 
be converted to hydrogen in vivo, 

[0365] R2 is hydrogen, C1_6-alkyl, C1_6-alkoxy, C1_6 
alkylthio, halogen, cyano, tri?uoromethyl, hydroxy, 
thiol or —NR5R6, Wherein R5 and R6 independently are 
hydrogen or C1_6-alkyl, 

[0366] R3 and R4 independently are hydrogen or C1_6 
alkyl, Which is optionally substituted With aryl or 
heteroaryl, Which are optionally substituted With one or 
more substituents selected from nitro, —NR7R8, 
—S(=O)2NR7R8, —C(=O)NR7R8, hydroxy, halo 
gen, cyano, tri?uoromethyl, —OCF3, —OCHF2, 
—OCH2CHF2, C1_6-alkyl, C2_6-alkenyl, C2_6-alkynyl, 
C1_6-alkoxy, C1_6-alkylthio, C1_6-alkylsulfonyl, 
—C(=O)OR7, C1_6-alkylcarbonyl, —C(=NOR7)C1_ 
s-alkyl, C3_1O-cycloalkyl, C3_1O-cycloalkylcarbonyl, 
—C(=NOR7)C3_1O-cycloalkyl, aryl-C1_6-alkyl, het 
eroaryl-C1_6-alkyl, arylamino, heteroarylamino, aroyl, 
heteroaroyl, arylsulfonyl, heteroarylsulfonyl, 
—C(=NOR7)aryl, —C(=NOR7)heteroaryl, arylthio, 
heteroarylthio, aryloxy and heteroaryloxy, Wherein R7 
and R8 independently are hydrogen or C1_6-alkyl, 

[0367] 
[0368] n is 1, 2, 3 or 4, 

[0370] p is 0, 1, 2 or 3, 

[0371] Y is a valence bond, —O—, —S— or —NR9—, 
Wherein R9 is hydrogen or C1_6-alkyl, 

[0372] V is :0, :5 or =NR1O, wherein R10 is hydro 
gen, cyano, nitro or C1_6-alkyl, 

[0373] W is a valence bond, —O—, —S— or 
—NR11—, Wherein R11 is hydrogen or C1_6-alkyl, 

[0374] q is 0, 1, 2 or 3, 

[0375] Z is 

mis0,1or2, 

[0376] heteroaryl, aryl, aryloxy, C3_1O-cycloalkyl, C3_8 
heterocyclyl or aryl annulated With C3_8-heterocyclyl, Which 
are optionally substituted With one or more substituents 
selected from 

[0377] nitro, —NR12R13, —S(=O)2NR12R13, 
—C(=O)NR12R13, hydroxy, halogen, cyano, trif 
luoromethyl, —OCF3, —OCHF2, —OCH2CHF2, 
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C1_6-alkyl, C1_6-alkyl substituted With hydroXy, C2_6 
alkenyl, C2_6-alkynyl, C1_6-alkoXy, C1_6-alkoXy sub 
stituted With hydroXy, C1_6-alkylthio, C1_6-alkylsul 
fonyl, —C(=O)OR12, C1_6-alkylcarbonyl, 
—C(=NOR12)C1_6-alkyl, C3_1O-cycloalkyl, C3_1O 
cycloalkylcarbonyl, —C(=NOR12)C3_10-cy 
cloalkyl, aryl-C1_6-alkyl, heteroaryl-C1_6-alkyl, ary 
lamino, heteroarylamino, aroyl, heteroaroyl, 
arylsulfonyl, heteroarylsulfonyl, 
—C(=NOR12)aryl, —C(=NOR12)heteroaryl, 
ar lthio, heteroarylthio and heteroaryloXy, wherein 
R and R13 independently are hydrogen or C1_6 
alkyl, 

[0378] aryl and aryloXy, Which are optionally substi 
tuted With one or more substituents selected from 

C1_6-alkyl, C1_6-alkoXy, halogen, —OCF3 or—CF3, 
[0379] C1_6-alkyl, C2_6-alkenyl or C2_6-alkynyl, Which are 
optionally substituted With one or more substituents selected 
from 

[0380] heteroaryl, aryl, aryloXy, aroyl, C3_10-cy 
cloalkyl, C3_8-heterocyclyl and aryl annulated With 
C3_8-heterocyclyl, Which are optionally substituted 
With one or more substituents selected from 

[0381] nitro, —NR 2R13, —S(=O)2NR12R13, 
—C(=O)NR12R13, hydroXy, halogen, cyano, tri 
?uoromethyl, —OCF3, —OCHF2, —OCH2CHF2, 
C1_6-alkyl, C1_6-alkyl substituted With hydroXy, 
C2_6-alkenyl, C2_6-alkynyl, C1_6-alkoXy, C1_6 
alkoXy substituted With hydroXy, C1_6-all<ylthio, 
C1_6-alkylsulfonyl, —C(=O)OR12, C1_6-alkyl 
carbonyl, —C(=NOR12)C1_6-alkyl, C3_1O-cy 
cloalkyl, C3_1O-cycloalkylcarbonyl, 
—C(=NOR12)C3_1O-cycloalkyl, aryl-C1_6alkyl, 
heteroaryl-C1_6-alkyl, arylamino, heteroary 
lamino, aroyl, heteroaroyl, arylsulfonyl, heteroar 
ylsulfonyl, —C(=NOR12)aryl, 
—C(=NOR12)heteroaryl, arylthio, heteroarylthio 
and heteroaryloXy, Wherein R12 and R13 indepen 
dently are hydrogen or C1_6alkyl, 

[0382] aryl and aryloXy, Which are optionally sub 
stituted With one or more substituents selected 

from C1_6-alkyl, C1_6-alkoXy, halogen, —OCF3 
or—CF3, as Well as any optical or geometric 
isomer or tautomeric form thereof including miX 
tures of these or a pharmaceutically acceptable salt 
thereof for the preparation of a pharmaceutical 
composition for the treatment and/or prevention of 
disorders and diseases related to the histamine H3 
receptor. 

[0383] In still another aspect, the invention relates to a 
method for the treatment and/or prevention of diseases and 
disorders related to the histamine H3 receptor the method 
comprising administering to a subject in need thereof an 
effective amount of a compound of the formula (I‘) or any 
optical or geometric isomer or tautomeric form thereof 
including miXtures of these or a pharmaceutically acceptable 
salt thereof or a pharmaceutical composition comprising the 
same. 

[0384] In one aspect the invention relates to compounds 
With histamine H3 receptor antagonistic activity or inverse 
agonistic activity Which may accordingly be useful in the 
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treatment of a Wide range of conditions and disorders in 
Which histamine H3 receptor blockade is bene?cial. 

[0385] In another aspect the invention relates to com 
pounds With histamine H3 receptor agonistic activity and 
Which may accordingly be useful in the treatment of a Wide 
range of conditions and disorders in Which histamine H3 
receptor activation is bene?cial. 

[0386] In a preferred embodiment of the invention the 
present compounds are used for the preparation of a phar 
maceutical composition for the reduction of Weight. 

[0387] In a preferred embodiment of the invention the 
present compounds are used for the preparation of a phar 
maceutical composition for the treatment and/or prevention 
of overWeight or obesity. 

[0388] In another preferred embodiment of the invention 
the present compounds are used for the preparation of a 
pharmaceutical composition for the suppression of appetite 
or satiety induction. 

[0389] In a further preferred embodiment of the invention 
the present compounds are used for the preparation of a 
pharmaceutical composition for the prevention and/or treat 
ment of disorders and diseases related to overWeight or 
obesity such as atherosclerosis, hypertension, IGT (impaired 
glucose tolerance), diabetes, especially Type 2 diabetes 
(NIDDM (non-insulin dependent diabetes mellitus)), dys 
lipidaemia, coronary heart disease, gallbladder disease, 
osteoarthritis and various types of cancer such as endome 
trial, breast, prostate and colon cancers. 

[0390] In yet a further preferred embodiment of the inven 
tion the present compounds are used for the preparation of 
a pharmaceutical composition for the prevention and/or 
treatment of eating disorders such as bulimia and binge 
eating. 

[0391] In a further preferred embodiment of the invention 
the present compounds are used for the preparation of a 
pharmaceutical composition for the treatment and/or pre 
vention of IGT. 

[0392] In a further preferred embodiment of the invention 
the present compounds are used for the preparation of a 
pharmaceutical composition for the treatment and/or pre 
vention of Type 2 diabetes. 

[0393] In another preferred embodiment of the invention 
the present compounds are used for the preparation of a 
pharmaceutical composition for the delaying or prevention 
of the progression from IGT to Type 2 diabetes. 

[0394] In a further preferred embodiment of the invention 
the present compounds are used for the preparation of a 
pharmaceutical composition for the delaying or prevention 
of the progression from non-insulin requiring Type 2 dia 
betes to insulin requiring Type 2 diabetes. 

[0395] The compounds of the present invention may also 
be used for the treatment of air-Way disorders such as 
asthma, as anti-diarrhoeals and for the modulation of gastric 
acid secretion. 

[0396] Furthermore, the compounds of the present inven 
tion may be used for the treatment of diseases associated 
With the regulation of sleep and Wakefulness and for the 
treatment of narcolepsy and attention de?cit disorders. 
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[0397] Moreover, the compounds of the invention may be 
used as CNS stimulants or as sedatives. 

[0398] The present compounds may also be used for the 
treatment of conditions associated With epilepsy. Addition 
ally, the present compounds may be used for the treatment 
of motion sickness and vertigo. Furthermore, they may be 
useful as regulators of hypothalamo-hypophyseal secretion, 
antidepressants, modulators of cerebral circulation, and in 
the treatment of irritable boWel syndrome. 

[0399] Further, the compounds of the present invention 
may be used for the treatment of dementia and AlZheimer’s 
disease. 

[0400] The compounds of the present invention may also 
be useful for the treatment of allergic rhinitis, ulcer or 
anorexia. 

[0401] The compounds of the present invention may fur 
thermore be useful for the treatment of migraine, see R. L. 
McLeod et al., The Journal of Pharmacology and Experi 
mental Therapeutics 287 (1998), 43-50, and for the treat 
ment of myocardial infarction, see C. J. Mackins and R. 
Levi, Expert Opinion on Investigational Drugs 9 (2000), 
2537-2542. 

[0402] The present novel compounds may also interact 
With the vanilloid receptors, the serotonin receptors, and the 
adrenergic receptors and may be useful for the treatment of 
diseases associated With these receptors. Hence, the com 
pounds of the present invention may be vanilloid receptor 
agonists, and thus be useful for the treatment of obesity by 
enhancement of the metabolic rate and energy expenditure. 
Further, by virtue of their interaction With the vanilloid 
receptor the compounds of the present invention may be 
useful for the treatment of pain or neurogenic in?ammation 
or in?ammatory painful conditions. 

[0403] In a further preferred embodiment of the invention 
the present compounds are used for the preparation of a 
pharmaceutical composition for the treatment and/or pre 
vention of diseases and disorders related to the vanilloid 
receptor, such as for the treatment and/or prevention of pain, 
neurogenic in?ammation or obesity. 

[0404] Furthermore, the present compounds may interact 
With the 5-HT3 receptor (serotonin-3-receptor) and may 
accordingly be useful as antiemetics, in particular the che 
motherapy-induced emesis. Further potential applications of 
5-HT3 antagonists include treatment of central nervous 
system disorders such as anXiety, schiZophrenia, drug abuse 
and WithdraWal symptoms, and pathological and age-asso 
ciated amnesia. 

[0405] In a further preferred embodiment of the invention 
the present compounds are used for the preparation of a 
pharmaceutical composition for the treatment and/or pre 
vention of diseases and disorders related to the serotonin-3 
receptor (5-HT3), such as for the treatment of emesis. 

[0406] Furthermore, the present compounds may interact 
With the adrenergic alpha-2 receptor and thus be useful for 
the treatment of hypertension and of conditions associated 
With overeXpression or hypersensitiZation of the adrenergic 
alpha-2 receptor, especially obesity, WithdraWal symptoms 
to an adrenergic alpha-2 agonist, neurological disorders 
(especially orthostatic hypotension), multiple system atro 
phy, diabetes mellitus, benign prostatic hyperplasia or drug 
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induced sensitiZation of the adrenergic alpha-2 receptor. 
Moreover, the compounds of the present invention, by virtue 
of their interaction With the alpha-2 receptor, may be useful 
as sedatives and hypnotics (sleep inducing agents) or as 
stimulants. 

[0407] In a further preferred embodiment of the invention 
the present compounds are used for the preparation of a 
pharmaceutical composition for the treatment and/or pre 
vention of diseases and disorders related to the alpha-2 
adrenergic receptor, such as for use as a sleep inducing 
agent. 

[0408] In a further aspect of the invention the present 
compounds are combined With diet and/or eXercise. 

[0409] In a further aspect of the invention the present 
compounds may be administered in combination With one or 
more further pharmacologically active substances in any 
suitable ratios. Such further active agents may be selected 
from antiobesity agents, antidiabetics, anti-hypertensive 
agents, agents for the treatment and/or prevention of com 
plications resulting from or associated With diabetes and 
agents for the treatment and/or prevention of complications 
and disorders resulting from or associated With obesity. 

[0410] Thus, in a further aspect of the invention the 
present compounds may be administered in combination 
With one or more antiobesity agents or appetite regulating 
agents. 

[0411] Such agents may be selected from the group con 
sisting of CART (cocaine amphetamine regulated transcript) 
agonists, NPY (neuropeptide Y) antagonists, MC4 (melano 
cortin 4) agonists, MC3 (melanocortin 3) agonists, oreXin 
antagonists, TNF (tumor necrosis factor) agonists, CRF 
(corticotropin releasing factor) agonists, CRF BP (corti 
cotropin releasing factor binding protein) antagonists, uro 
cortin agonists, [33 agonists, MSH (melanocyte-stimulating 
hormone) agonists, MCH (melanocyte-concentrating hor 
mone) antagonists, CCK (cholecystokinin) agonists, seroto 
nin re-uptake inhibitors, serotonin and noradrenaline re 
uptake inhibitors, miXed serotonin and noradrenergic 
compounds, 5HT (serotonin) agonists, bombesin agonists, 
galanin antagonists, groWth hormone, groWth factors such as 
prolactin or placental lactogen, groWth hormone releasing 
compounds, TRH (thyreotropin releasing hormone) ago 
nists, UCP 2 or 3 (uncoupling protein 2 or 3) modulators, 
leptin agonists, DA agonists (bromocriptin, dopreXin), 
lipase/amylase inhibitors, PPAR (peroXisome proliferator 
activated receptor) modulators, RXR (retinoid X receptor) 
modulators, TR [3, agonists, AGRP (Agouti related protein) 
inhibitors, opioid antagonists (such as naltreXone), eXendin 
4, GLP-1 and ciliary neurotrophic factor. 

[0412] In one embodiment of the invention the antiobesity 
agent is leptin. 

[0413] In another embodiment the antiobesity agent is 
deXamphetamine or amphetamine. 

[0414] In another embodiment the antiobesity agent is 
fen?uramine or deXfen?uramine. 

[0415] In still another embodiment the antiobesity agent is 
sibutramine. 

[0416] In a further embodiment the antiobesity agent is 
orlistat. 
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[0417] In another embodiment the antiobesity agent is 
maZindol or phentermine. 

[0418] In still another embodiment the antiobesity agent is 
phendimetraZine, diethylpropion, ?uoXetine, bupropion, 
topiramate or ecopipam. 

[0419] Suitable antidiabetics comprise insulin, GLP-l 
(glucagon like peptide-1) derivatives such as those disclosed 
in WO 98/08871 to Novo Nordisk A/S, Which is incorpo 
rated herein by reference as Well as orally active hypogly 
caemic agents. 

[0420] The orally active hypoglycaemic agents preferably 
comprise imidaZolines, sulphonylureas, biguanides, megli 
tinides, oXadiaZolidinediones, thiaZolidinediones, insulin 
sensitiZers, ot-glucosidase inhibitors, agents acting on the 
ATP-dependent potassium channel of the [3-cells eg potas 
sium channel openers such as those disclosed in WO 
97/26265, WO 99/03861 and WO 00/37474 (Novo Nordisk 
A/S) Which are incorporated herein by reference, nateglin 
ide, glucagon antagonists such as those disclosed in WO 
99/01423 and WO 00/39088 (Novo Nordisk A/S and Ago 
uron Pharmaceuticals, Inc.), Which are incorporated herein 
by reference, GLP-l agonists such as those disclosed in WO 
00/42026 (Novo Nordisk A/S and Agouron Pharmaceuticals, 
Inc.), Which are incorporated herein by reference, DPP-IV 
(dipeptidyl peptidase-IV) inhibitors, PTPase (protein 
tyrosine phosphatase) inhibitors, inhibitors of hepatic 
enZymes involved in stimulation of gluconeogenesis and/or 
glycogenolysis, glucose uptake modulators, GSK-3 (glyco 
gen synthase kinase-3) inhibitors, compounds modifying the 
lipid metabolism such as antilipidemic agents, compounds 
loWering food in-take, PPAR (peroXisome proliferator-acti 
vated receptor) and RXR (retinoid X receptor) agonists. 

[0421] In one embodiment of the invention the present 
compounds are administered in combination With insulin. 

[0422] In a further embodiment of the invention the 
present compounds are administered in combination With a 
sulphonylurea eg tolbutamide, glibenclamide, glipiZide, 
glimepiride, glicaZide or glyburide. 

[0423] In another embodiment of the invention the present 
compounds are administered in combination With a bigu 
anide eg metformin. 

[0424] In yet another embodiment of the invention the 
present compounds are administered in combination With a 
meglitinide eg repaglinide or senaglinide. 

[0425] In still another embodiment of the invention the 
present compounds are administered in combination With a 
thiaZolidinedione eg troglitaZone, ciglitaZone, pioglitaZone, 
rosiglitaZone or the compounds disclosed in WO 97/41097, 
WO 97/41119, WO 97/41120, WO 00/41121 and WO 
98/45292 (Dr. Reddy’s Research Foundation), Which are 
incorporated herein by reference. 

[0426] In still another embodiment of the invention the 
present compounds may be administered in combination 
With an insulin sensitiZer eg such as those disclosed in WO 
99/19313, WO 00/50414, WO 00/63191, WO 00/63192, 
WO 00/63193 (Dr. Reddy’s Research Foundation) and WO 
00/23425, WO 00/23415, WO 00/23451, WO 00/23445, 
WO 00/23417, WO 00/23416, WO 00/63153, WO 
00/63196, WO 00/63209, WO 00/63190 and WO 00/63189 
(Novo Nordisk A/S), Which are incorporated herein by 
reference. 
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[0427] In a further embodiment of the invention the 
present compounds are administered in combination With an 
ot-glucosidase inhibitor eg miglitol or acarbose. 

[0428] In another embodiment of the invention the present 
compounds are administered in combination With an agent 
acting on the ATP-dependent potassium channel of the 
[3-cells eg tolbutamide, glibenclamide, glipiZide, glicaZide or 
repaglinide. 
[0429] In yet another embodiment of the invention the 
present compounds may be administered in combination 
With nateglinide. 

[0430] In still another embodiment of the invention the 
present compounds are administered in combination With an 
antilipidemic agent eg cholestyramine, colestipol, clo?brate, 
gem?broZil, lovastatin, pravastatin, simvastatin, probucol or 
deXtrothyroXine. 
[0431] In another aspect of the invention, the present 
compounds are administered in combination With more than 
one of the above-mentioned compounds eg in combination 
With metformin and a sulphonylurea such as glyburide; a 
sulphonylurea and acarbose; nateglinide and metformin; 
acarbose and metformin; a sulfonylurea, metformin and 
troglitaZone; insulin and a sulfonylurea; insulin and met 
formin; insulin, metformin and a sulfonylurea; insulin and 
troglitaZone; insulin and lovastatin; etc. 

[0432] Furthermore, the present compounds may be 
administered in combination With one or more antihyper 
tensive agents. Examples of antihypertensive agents are 
[3-blockers such as alprenolol, atenolol, timolol, pindolol, 
propranolol and metoprolol, ACE (angiotensin converting 
enZyme) inhibitors such as benaZepril, captopril, enalapril, 
fosinopril, lisinopril, quinapril and ramipril, calcium channel 
blockers such as nifedipine, felodipine, nicardipine, israd 
ipine, nimodipine, diltiaZem and verapamil, and ot-blockers 
such as doXaZosin, urapidil, praZosin and teraZosin. Further 
reference can be made to Remington: The Science and 
Practice of Pharmacy, 19th Edition, Gennaro, Ed., Mack 
Publishing Co., Easton, Pa., 1995. 

[0433] It should be understood that any suitable combi 
nation of the compounds according to the invention With diet 
and/or eXercise, one or more of the above-mentioned com 
pounds and optionally one or more other active substances 
are considered to be Within the scope of the present inven 
tion. 

[0434] Pharmaceutical Compositions 

[0435] The compounds of the invention may be adminis 
tered alone or in combination With pharmaceutically accept 
able carriers or eXcipients, in either single or multiple doses. 
The pharmaceutical compositions according to the invention 
may be formulated With pharmaceutically acceptable carri 
ers or diluents as Well as any other knoWn adjuvants and 
eXcipients in accordance With conventional techniques such 
as those disclosed in Remington: The Science and Practice 
of Pharmacy, 19th Edition, Gennaro, Ed., Mack Publishing 
Co., Easton, Pa., 1995. 

[0436] The pharmaceutical compositions may be speci? 
cally formulated for administration by any suitable route 
such as the oral, rectal, nasal, pulmonary, topical (including 
buccal and sublingual), transdermal, intracisternal, intrap 
eritoneal, vaginal and parenteral (including subcutaneous, 
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intramuscular, intrathecal, intravenous and intradermal) 
route, the oral route being preferred. It Will be appreciated 
that the preferred route Will depend on the general condition 
and age of the subject to be treated, the nature of the 
condition to be treated and the active ingredient chosen. 

[0437] Pharmaceutical compositions for oral administra 
tion include solid dosage forms such as capsules, tablets, 
dragees, pills, loZenges, poWders and granules. Where 
appropriate, they can be prepared With coatings such as 
enteric coatings or they can be formulated so as to provide 
controlled release of the active ingredient such as sustained 
or prolonged release according to methods Well knoWn in 
the art. 

[0438] Liquid dosage forms for oral administration 
include solutions, emulsions, suspensions, syrups and elix 
irs. 

[0439] Pharmaceutical compositions for parenteral admin 
istration include sterile aqueous and non-aqueous injectable 
solutions, dispersions, suspensions or emulsions as Well as 
sterile poWders to be reconstituted in sterile injectable 
solutions or dispersions prior to use. De-pot injectable 
formulations are also contemplated as being Within the 
scope of the present invention. 

[0440] Other suitable administration forms include sup 
positories, sprays, ointments, cremes, gels, inhalants, dermal 
patches, implants etc. 

[0441] A typical oral dosage is in the range of from about 
0.001 to about 100 mg/kg body Weight per day, preferably 
from about 0.01 to about 50 mg/kg body Weight per day, and 
more preferred from about 0.05 to about 10 mg/kg body 
Weight per day administered in one or more dosages such as 
1 to 3 dosages. The exact dosage Will depend upon the 
frequency and mode of administration, the sex, age, Weight 
and general condition of the subject treated, the nature and 
severity of the condition treated and any concomitant dis 
eases to be treated and other factors evident to those skilled 
in the art. 

[0442] The formulations may conveniently be presented in 
unit dosage form by methods knoWn to those skilled in the 
art. Atypical unit dosage form for oral administration one or 
more times per day such as 1 to 3 times per day may contain 
of from 0.05 to about 1000 mg, preferably from about 0.1 to 
about 500 mg, and more preferred from about 0.5 mg to 
about 200 mg. 

[0443] For parenteral routes, such as intravenous, intrath 
ecal, intramuscular and similar administration, typically 
doses are in the order of about half the dose employed for 
oral administration. 

[0444] The compounds of this invention are generally 
utiliZed as the free substance or as a pharmaceutically 
acceptable salt thereof. One example is an acid addition salt 
of a compound having the utility of a free base. When a 
compound of the formula (I) contains a free base such salts 
are prepared in a conventional manner by treating a solution 
or suspension of a free base of the formula (I) With a 
chemical equivalent of a pharmaceutically acceptable acid, 
for example, inorganic and organic acids. Representative 
examples are mentioned above. Physiologically acceptable 
salts of a compound With a hydroxy group include the anion 
of said compound in combination With a suitable cation such 
as sodium or ammonium ion. 

[0445] For parenteral administration, solutions of the 
novel compounds of the formula (I) in sterile aqueous 
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solution, aqueous propylene glycol or sesame or peanut oil 
may be employed. Such aqueous solutions should be suit 
able buffered if necessary and the liquid diluent ?rst ren 
dered isotonic with sufficient saline or glucose. The aqueous 
solutions are particularly suitable for intravenous, intramus 
cular, subcutaneous and intraperitoneal administration. The 
sterile aqueous media employed are all readily available by 
standard techniques knoWn to those skilled in the art. 

[0446] Suitable pharmaceutical carriers include inert solid 
diluents or ?llers, sterile aqueous solution and various 
organic solvents. Examples of solid carriers are lactose, terra 
alba, sucrose, cyclodextrin, talc, gelatine, agar, pectin, aca 
cia, magnesium stearate, stearic acid or loWer alkyl ethers of 
cellulose. Examples of liquid carriers are syrup, peanut oil, 
olive oil, phospholipids, fatty acids, fatty acid amines, 
polyoxyethylene or Water. Similarly, the carrier or diluent 
may include any sustained release material knoWn in the art, 
such as glyceryl monostearate or glyceryl distearate, alone 
or mixed With a Wax. The pharmaceutical compositions 
formed by combining the novel compounds of the formula 
(I) and the pharmaceutically acceptable carriers are then 
readily administered in a variety of dosage forms suitable for 
the disclosed routes of administration. The formulations 
may conveniently be presented in unit dosage form by 
methods knoWn in the art of pharmacy. 

[0447] Formulations of the present invention suitable for 
oral administration may be presented as discrete units such 
as capsules or tablets, each containing a predetermined 
amount of the active ingredient, and Which may include a 
suitable excipient. These formulations may be in the form of 
poWder or granules, as a solution or suspension in an 
aqueous or non-aqueous liquid, or as an oil-in-Water or 
Water-in-oil liquid emulsion. 

[0448] If a solid carrier is used for oral administration, the 
preparation may be tabletted, placed in a hard gelatine 
capsule in poWder or pellet form or it can be in the form of 
a troche or loZenge. The amount of solid carrier Will vary 
Widely but Will usually be from about 25 mg to about 1 g. 
If a liquid carrier is used, the preparation may be in the form 
of a syrup, emulsion, soft gelatine capsule or sterile inject 
able liquid such as an aqueous or non-aqueous liquid sus 
pension or solution. 

[0449] A typical tablet, Which may be prepared by con 
ventional tabletting techniques, may contain: 

Core: 

Active compound (as free compound or salt thereof) 5.0 mg 
Lactosum Ph. Eur. 67.8 mg 
Cellulose, microcryst. (Avicel) 31.4 mg 
Amberlite ® IRP88" 1.0 mg 
Magnesii stearas Ph. Eur. q.s. 
Coating: 

Hydroxypropyl methylcellulose approx. 9 mg 
MyWacett 9-40 T** approx. 0.9 mg 

*Polacrillin potassium NF, tablet disintegrant, Rohm and Haas. 
**Acylated monoglyceride used as plasticizer for ?lm coating. 

[0450] If desired, the pharmaceutical composition of the 
invention may comprise the compound of the formula (I) in 
combination With further pharmacologically active sub 
stances such as those described in the foregoing. 
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[0451] The preparation of the compounds of this invention 
can be realised in many different Ways. The starting imida 
Zole derivatives of the formulae (II), (IX) and (XIV) may be 
prepared according to procedures described in literature (see 
eg Croat. Chem. Acta. 1973, 45, 297. J. Am. Chem. Soc. 
1976, 98, 984.). The other reactants are either knoWn com 
pounds or compounds that may be prepared in analogy With 
the preparation of similar knoWn compounds. 

[0452] Method A 

[0453] Compounds of the formula (la) according to the 
invention Wherein m, n, p, R11, q and Z are as de?ned for 
formula (I) can be prepared as outlined beloW: 
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[0454] The carboXylic acid group of a compound of the 
formula (II) Wherein m, n and p are as de?ned above may be 

activated and reacted With a compound of the formula (III) 
wherein R“, q and Z are as de?ned above. This amidation 

reaction may be carried out in a suitable solvent like eg 

DCM at a temperature of up to re?uX for the solvent used for 

eg 1-200 hours. 

[0455] Method B 

[0456] Compounds of the formula (Ib) according to the 
invention Wherein m, n, p, q and Z are as de?ned for formula 

(I) can be prepared as outlined beloW: 

(W) (V) 

/ L < l (CH2)P OH / (CH2)q_Z 
E (CH2)11 HN 

R11 

(II) (III) 

(CH) (I >><CH”PLT/ “\Z 
E (912)“ R11 

(Ia) 

(VI) 
0 

N (CH2)m i 
(1 Fe... 0.. N 
H (CH2)n 

(H) 

O 

N (CH2)m i (CH2) 
<119m “Ml 
H (CH2)n 

(VII) 

0 

N (CHZ)HI 

<11%m g (CH2)n 
(H1) 

[0457] Aprimary amine of the formula (V) Wherein q and 
Z are as de?ned above can be attached to a functionalised 

polystyrene via reductive amination to give a secondary 
solid supported amine of the formula (VI). The secondary 
amine of the formula (VI) can then be acylated With an 

activated carboXylic acid of the formula (II) Wherein m, n 
and p are as de?ned above to give a solid supported amide 

of the formula (VII). The amide of the formula (VII) may 
then be cleaved from the solid support to give the amide of 
the formula (Ib). 

[0458] Method C 

[0459] Compounds of the formula (Ic) according to the 
invention Wherein m, n, p, q and Z are as de?ned for formula 
(I) can be prepared as outlined beloW: 
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then be reacted With amines of the formula (XII) wherein 
R“, q and Z are as de?ned above to give a carbamate of the 

N (CH2)m L formula (XIII). Removal of the protecting group from a 
/ I compound of the formula (XIII) is accomplished With dilute 

(CH2)P OH —>(CH ) .d . / 2 q ac1 to give a compound of the formula (Id). 

E <CHZ>H HO \Z [0464] Method E 
[0465] Compounds of the formula (Ie) according to the 

(11) (VIII) invention Wherein q and Z are as de?ned for formula (I) can 
0 be prepared as outlined beloW: 

N (CHZ)HI 
/ (CH2)q O 

| (crop \Z Pg 
a @112)“ N/OCH3 

(Ic) \ I | Z—(CH2)q—Li, THF or 
N CH3 Z—(CH2)q—Mg-Hal, THF 

[0460] The carboXylic acid group in a compound of the O 
formula (II) Wherein m, n and p are as de?ned above may be OCH 
activated and reacted With a compound of the formula (VIII) N N/ 3 
Wherein q and Z are as de?ned above. </ I 
[0461] Method D N CH3 

[0462] Compounds of the formula (Id) according to the Pg/ 
invention Wherein m, n, p, R11, q and Z are as de?ned for (XIV) 
formula (I) can be prepared as outlined beloW: 

O\“/ 
O-\ O 

N+ 

II 
N (CHZ)HI O 

X 

</ | >i(cH2)P ( ) N \OH 
/ (CHQH 

Pg 
(IX) 

W Z /§\ \(CH2)q R11 
N 

<1 N 

P g/ 
(XI) 

N <cH2>n | 
Pg R1 1 

(XIII) 

[0463] The alcohol group in a compound of the formula 
(IX) Wherein m, n and p are as de?ned above and Pg 
represents a protecting group like eg triphenylmethyl (trityl) 
may be reacted With a double activated formate compound 
of the formula like eg 4-nitrophenyl chloroformate to 

give an activated carbonate derivative of the formula The activated carbonate derivative of the formula (XI) may 

(CH2)n I Z 
R11 

(Id) 














































































































