
BENZIMIDAZOLE DERIVATIVES AND THEIR USE FOR MODULATING
THE GABAA RECEPTOR COMPLEX TECHNICAL FIELD This
invention relates to novel benzimidazole derivatives,
pharmaceutical compositions containing these
compounds, and methods of treatment therewith. The
compounds of the invention are useful in the treatment
of central nervous system diseases and disorders,
which are responsive to modulation of the GABAA
receptor complex, and in particular for combating
anxiety and related diseases. BACKGROUND ART The
modulatory sites on the GABAA receptor complex, such
as for example the benzodiazepine binding site, are
the target for anxiolytic drugs, such as the classical
anxiolytic benzodiazepines. However, they are
associated with a number of undesirable features.
Multiple isoforms of the GABAA receptor exist; each
receptor is a pentameric complex comprising subunits
drawn from ai-6, bi-3, gi-3, d, e, and q subunit
isoforms. The classical anxiolytic benzodiazepines
show no subtype selectivity. It has been suggested
that one of the key elements in the disadvantages of
the classical benzodiazepanes (such as sedation,
dependency, and cognitive impairment) is relates to
the a1 subunit of the GABA A receptors. Thus compounds
with selectivity for the a2 and/or a3 subunits over
the a1 subunit are expected to have an improved side
effect profile. Thus, there is still a strong need for
compounds with an optimised pharmacological profile.
Furthermore, there is a strong need to find effective
compounds without unwanted side effects associated
with older compounds. SUMMARY OF THE INVENTION In its
first aspect, the invention provides a compound of
Formula I : (I)or an N-oxide thereof, any of its
isomers or any mixture of its isomers, or a
pharmaceutically acceptable salt thereof, wherein Ra,
Rb, Rc and Rd are defined as below. In its second
aspect, the invention provides a pharmaceutical
composition, comprising a therapeutically effective
amount of a compound of the invention, or an Noxide
thereof, any of its isomers or any mixture of its
isomers, or a pharmaceutically acceptable salt
thereof, together with at least one pharmaceutically
acceptable carrier, excipient or diluent. In a further
aspect, the invention provides the use of a compound
of the invention, or an N-oxide thereof, any of its
isomers or any mixture of its isomers, or a
pharmaceutically acceptable salt thereof, for the
manufacture of a pharmaceutical composition for the
treatment, prevention or alleviation of a disease or a
disorder or a condition of a mammal, including a
human, which disease, disorder or condition is
responsive to modulation of the GABAA receptor complex
in the central nervous system. In a still further
aspect, the invention relates to a method for
treatment, prevention or alleviation of a disease or a
disorder or a condition of a living animal body,
including a human, which disorder, disease or
condition is responsive to modulation of the GABA A
receptor complex in the central nervous system, which
method comprises the step of administering to such a
living animal body in need thereof a therapeutically
effective amount of a compound of the invention, or an
Noxide thereof, any of its isomers or any mixture of
its isomers, or a pharmaceutically acceptable salt
thereof. Other objects of the invention will be
apparent to the person skilled in the art from the
following detailed description and examples. DETAILED
DISCLOSURE OF THE INVENTION Substituted benzimidazole
derivatives In its first aspect the present invention
provides a compound of the general Formula (I): (I)o r
a n N-oxide thereof, any of its isomers o r any
mixture of its isomers, o r a pharmaceutically
acceptable salt thereof, wherein Ra , Rb and Rc
independent of each other represent hydrogen, alkyl,
cycloalkyl, cycloalkylakyl, alkenyl, alkynyl, hydroxy,
alkoxy, alkoxyalkyl, formyl, alkylcarbonyl o r
alkoxyalkylcarbonyl; Rd represents a n aryl group;
which aryl group is optionally substituted with one o
r more substituents independently selected from the
group consisting of: halo, hydroxy, R1R1 1N-,
R'R"N-alkyl, FT-SO 2-N(R")-, R'-(C=O)-, R'R"N-(C=O)-,
cyano, nitro, trifluoromethyl, trifluoromethoxy,
alkoxy, cycloalkoxy, alkyl, cycloalkyl,
cycloalkylalkyl, methylenedioxy, ethylenedioxy,
alkenyl, alkynyl and -(CR'R") n-Re ; wherein R' and R"
independent of each other are hydrogen o r alkyl; n is
0 is 1; and Re represents a heterocyclic ring, which
heterocyclic ring may optionally be substituted with:
halo, trifluoromethyl, trifluoromethoxy, cyano, nitro,
alkyl, hydroxyl o r alkoxy. In one embodiment, Ra
represents hydrogen o r alkyl. In a special
embodiment, Ra represents hydrogen. In a further
embodiment, Rb represents hydrogen, alkyl, formyl o r
alkylcarbonyl. In a special embodiment, R represents
hydrogen. In a further embodiment, R rreepprreesssents
formyl. In a still further embodiment, Rb represents
alkylcarbonyl, such as acetyl. In a still further
embodiment, Rc represents hydrogen or alkyl. In a
special embodiment, Rc represents alkyl, such as
methyl. In a special embodiment, Ra represents
hydrogen, Rb represents hydrogen and Rc represents
methyl. In a further embodiment, Ra represents
hydrogen, Rb represents formyl and Rc represents
methyl. In a still further embodiment, Ra represents
hydrogen, Rb represents acetyl and Rc represents
methyl. 



In a further embodiment, Rd represents a n aryl group;
which aryl group is optionally substituted with one o
r more substituents independently selected from the
group consisting of: halo, hydroxy, R'R"N-,
R'R"N-alkyl, cyano, nitro, trifluoromethyl,
trifluoromethoxy, alkoxy, cycloalkoxy, alkyl,
cycloalkyl, cycloalkylalkyl, alkenyl, and alkynyl;
wherein R' and R" independent of each other are
hydrogen o r alkyl. In a further embodiment, Rd
represents optionally substituted phenyl. In a still
further embodiment, Rd representswherein R2 , R4 and
R5 independent of each other represent hydrogen, halo,
cyano, trifluoromethyl, trifluoromethoxy, alkyl o r
alkoxy. In one embodiment, R2 , R4 and R5 each
represent hydrogen. In a further embodiment, R2
represents halo, cyano, trifluoromethoxy o r alkoxy;
R4 represents hydrogen; and R5 represents hydrogen. In
a special embodiment, R2 represents halo, such a s
fluoro. In a further embodiment, R2 represents cyano.
In a still further embodiment, R2 represents
trifluoromethoxy. In a further embodiment, R2
represents alkoxy, such a s methoxy. In a still f uj
rrther embodiment, R4 represents halo, such a s
fluoro; R2 represents hydrogen; and R5 represen itt
hhyyddrrooggeenn.. In a further emb Oo (diment, R2
represents alkoxy, such as methoxy; R4 represents
hydrogen; and R5 represent halo, such a s fluoro o r
chloro. In a still further embodiment, Rd represents
wherein R2 , R3, R4 , R5 and R6 independent of each
other represent hydrogen, halo, R'-SO 2-N(R")-,
R'-(C=O)-, R'R"N-(C=O)-, cyano, trifluoromethyl,
trifluoromethoxy, alkyl o r alkoxy o r -(CR'R") n-Re .
In a further embodiment of Rd , R2 represents R'-SO
2-N(R")-; and R3 , R4 , R5 and R6 each represent
hydrogen. In a special embodiment, R2 represents
alkylsulfonylamino, such a s methylsulfonylamino. In a
still further embodiment of Rd , R2 represents
R'-(C=O)-; and R3, R4 , R5 and R6 each represent
hydrogen. In a special embodiment, R2 represents
alkylcarbonyl, such a s acetyl. IInn a ffuurrttrher
embodiment of Rd , R2 and R6 independent of each other
represent alkoxy; and R3 , R4 and R0 each represent
hydrogen. In a special embodiment, R represents met
thhooxxyy.. IInn a further embodiment, R6 represents
methoxy. In a still further embodiment, R2 and R6 both
represent : mmeetthhooxxyy.. In a still further
eimmbbooddiimmeenntt cof Rd , R2 and R3 independent of
each other represent alkoxy; and R4 , R5 and R6 each
represent hydrogen. In a specialembodiment, R2
represents methoxy. In a further embodiment, R3
represents methoxy. In a still further embodiment, R2
and R3 both represent methoxy. In a further embodiment
of Rd, R2 and R4 independent of each other represent
alkoxy; and R3, R5 and R6 each represent hydrogen. In
a special embodiment, R2 represents methoxy. In a
further embodiment, R4 represents methoxy. In a still
further embodiment, R2 and R4 both represent methoxy.
In a still further embodiment of Rd, R2 represents
alkoxy; R3 represents halo; and R4, R5 and R6 each
represent hydrogen. In a special embodiment, R2
represents methoxy. In a further embodiment, R3
represents fluoro or chloro. In a further embodiment
of Rd, R2 represents alkoxy; R4 represents halo; and
R3, R5 and R6 each represent hydrogen. In a special
embodiment, R2 represents methoxy. In a further
embodiment, R4 represents fluoro. In a still further
embodiment of Rd, R2 represents alkoxy; R5 represents
halo; and R3, R4 and R6 each represent hydrogen. In a
special embodiment, R2 represents methoxy. In a
further embodiment, R5 represents fluoro. In a further
embodiment of Rd, R2 represents alkoxy; R6 represents
halo; and R3, R4 and R5 each represent hydrogen. In a
special embodiment, R2 represents methoxy. In a
further embodiment, R6 represents fluoro or chloro. In
a still further embodiment of Rd, R2 represents
alkoxy; R5 and R6 independent of each other represent
halo; and R3 and R4 each represent hydrogen. In a
special embodiment, R2 represents methoxy. In a
further embodiment, R5 represents fluoro. In a still
further embodiment, R6 represents fluoro. In a further
embodiment of Rd, R2 represents alkoxy; R3 and R5
independent of each other represent halo; and R4 and
R6 each represent hydrogen. In a special embodiment,
R2 represents methoxy. In a further embodiment, R3
represents fluoro. In a still further embodiment, R5
represents fluoro. In a still further embodiment of
Rd, R2 represents halo; R5 represents cyano; and R3,
R4 and R6 each represent hydrogen. In a special
embodiment, R2 represents chloro. In a further
embodiment of R , R represents R'R"N-(C=O)-; and R , R
, R5 and R6 each represent hydrogen. In a special
embodiment, R2 represents aminocarbonyl. In a still
further embodiment of Rd, R2 represents hydroxy; R3
represents halo; and R4, R5 and R6 each represent
hydrogen. In a special embodiment, R3 represents
chloro. In a further embodiment of Rd, R2 represents
cyano and R3 or R4 represents halo, such as fluoro. In
a special embodiment, R2 represents cyano and R3
represents halo, such as fluoro, and R4, R5 and R6
each represent hydrogen. In a further embodiment, R2
represents cyano and R4 represents halo, such as
fluoro, and R3, R5 and R6 each represent hydrogen.In a
further embodiment of Rd , R2 represents cyano, R4
represents trifluoromethyl, and R3, R5 and R6 each
represent hydrogen. IInn a ssttiillll ffuurrtthheerr
eemmbbooddiimmeenntt ooff Rd , R2 , R3 aanndd R6
iinnddeefpendent of each other represents halo; and R4
and R5 each represent hydrogen. In a special
embodiment, R represents fluo irroo. In a further
embodiment, R 3 represents chloro. In still a further
embodiment, R6 represents fluoro. In a still further
eemmbbooddiimmeenntt of Rd , R2 and R6 independent o f
each other represents haloD; aanndd RR 3 , RR4 aanndd
RR5 eeaacchh rreepprreesseenntt hhyyddrrooggeenn..
IInn aa ssppeecciiaall eemmbbooddiimmeenntt,, RR2
rreepprreesseennttss chloro o r fluoro. In still a
further embodiment, R6 represents chloro o r fluoro.
In a still furt thheerr eemmbboodiment of Rd , R2 and
R6 independent o f each other 



represents halo; R3 repDrreesseennttss aallkkyyll;;
aanndd RR4 aanndd RR5 eeaacchh rreepprreesseenntt
hhyyddrrooggeenn.. IIn a special embodiment, R2
represents chloro o r fluor oo.. In a further
embodiment, R3 represents methyl. In still a further
embodiment, R6 represents chloro o r fluoro. In a
still further embodiment of Rd , R2 represents
-(CR'R") n-Re ; and R3, R4 , R5 and R6 each represent
hydrogen. In one embodiment, n is 0 . In second
embodiment, n is 1, and R' and R" represent hydrogen.
In a special embodiment, R2 represents
morpholin-4-ylmethyl. In a further special embodiment,
R2 represents piperazin-1-yl. In a further embodim
16ent, Rd represents phenyl substituted with
methylenedioxy. In a special embodiment, Rd represents
benzo[1 ,3]dioxol-4-yl. In a special embodiment,
wherein Rd represents a substituent selected from the
group consisting of: phenyl, 2-methoxyphenyl,
2-methoxy-3-chloro-phenyl, 2-methoxy-3- fluoro-phenyl,
2-methoxy-4-fluoro-phenyl, 2-methoxy-5-chloro-phenyl,
2-methoxy-5- fluoro-phenyl, 2-methoxy-6-fluoro-phenyl,
2-methoxy-6-chloro-phenyl, 2,3-difluoro-6-
methoxy-phenyl, 3,5-difluoro-2-methoxy-phenyl,
2-methylsulfonylamino-phenyl, 2 - cyanophenyl,
4-fluoro-phenyl, 2-fluoro-phenyl,
2-trifluoromethoxyphenyl, 2-chloro-5- cyano-phenyl,
2-hydroxy-3-chloro-phenyl, 2,6-dichlorophenyl,
2,6-difluorophenyl, 3 - chloro-2,6-difluoro-phenyl,
2-chloro-6-fluoro-3-methyl-phenyl,
2-fluoro-6-chloro-3- methyl-phenyl, 2-acetylphenyl,
2-trifluoromethoxy-phenyl, 2-aminocarbonyl-phenyl,
2,3-dimethoxy-phenyl, 2,4-dimethoxy-phenyl,
2,6-dimethoxy-phenyl, 2-(morpholin-4-ylmethyl)-
phenyl, 2-piperazin-1-yl-phenyl,
2-cyano-3-fluoro-phenyl, 2-cyano-4-fluorophenyl,
2-cyano-4-trifluoromethyl-phenyl, and benzo[1
,3]dioxol-4-yl. In a special embodiment the chemical
compound o f the invention is 1-(1 -Biphenyl-3-yl-1
H-benzoimidazol-5-yl)-ethylamine; 1-[1
-(2'-Methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine;
3'-[5-(1-Amino-ethyl)-benzoimidazol-1-yl]-biphenyl-2-c
arbonitrile; 1-[1 -(4'-Fluoro-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine;1-[1
-(2'-Fluoro-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; 1-[1
-(5'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; 1-[1
-(2'-Trifluoromethoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; L/-[1 -(1
-Biphenyl-3-yl-1
/-/-benzoimidazol-5-yl)-ethyl]-acetamide; L/-[1 -(1
-Biphenyl-3-yl-1
/-/-benzoimidazol-5-yl)-ethyl]-formamide; L/-{1 -[1
-(5'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
/-/-benzoimidazol-5-yl]-ethyl}-acetamide; L/-{1 -[1
-(5'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
/-/-benzoimidazol-5-yl]-ethyl}-formamide; N-[(R)-1 -(1
-Biphenyl-3-yl-1
H-benzoimidazol-5-yl)-ethyl]-acetamide; N-{(R)-1 -[1
-(2'-Methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}-acetamide;
N-{(R)-1-[1-(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}- acetamide; N-{(R)-1 -[1
-(2'-Methanesulfonylamino-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}- acetamide; N-{(R)-1 -[1
-(2'-Cyano-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}-acetamide;
N-{(R)-1-[1-(2'-Acetyl-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}-acetamide; N-{(S)-1 -[1
-(2'-Methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}-acetamide; N-{(S)-1 -[1
-(2'-Cyano-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}-acetamide; N-[(S)-1 -(1
-Biphenyl-3-yl-1 H-benzoimidazol-5-yl]-acetamide;
N-{(S)-1 -[1 -(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}- acetamide; N-{(S)-1 -[1
-(2'-Methanesulfonylamino-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}- acetamide; N-{(S)-1 -[1
-(2'-Acetyl-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}-acetamide; N-{(R)-1 -[1
-(3-Benzo[1 ,3]dioxol-4-yl-phenyl)-1
H-benzoimidazol-5-yl]-ethyl}-acetamide; N-{(S)-1 -[1
-(3-Benzo[1 ,3]dioxol-4-yl-phenyl)-1
H-benzoimidazol-5-yl]-ethyl}-acetamide; (R)-1 -(1
-Biphenyl-3-yl-1 H-benzoimidazol-5-yl)-ethylamine;
(R)-1 -[1 -(2'-Methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine;
N-{3'-[5-((R)-1-Amino-ethyl)-benzoimidazol-1-yl]-biphe
nyl-2-yl}-methanesulfonamide; 3'-[5-((R)-1
-Amino-ethyl)-benzoimidazol-1
-yl]-biphenyl-2-carbonitrile; (R)-1 -[1
-(2',6'-Dimethoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(3'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(2',3'-Dimethoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(6'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(3'-Chloro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(2',4'-Dimethoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(3-Benzo[1 ,3]dioxol-4-yl-phenyl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(2',3'-Difluoro-6'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(4'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine;S'-
-^RJ-i-Amino-ethylJ-benzoimidazol-i-yll-
-chloro-biphenyl-S-carbonitrile;
3'-[5-((R)-1-Amino-ethyl)-benzoimidazol-1-yl]-3-chloro
-biphenyl-2-ol; (R)-1 -[1
-(3'-Chloro-2',6'-difluoro-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(2'-Morpholin-4-ylmethyl-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(3',5'-Difluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(5'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(6'-Chloro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(2'-Chloro-6'-fluoro-3'-methyl-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]- ethylamine;
(R)-1-[1-(2',6'-Dichloro-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(2'-Piperazin-1 -yl-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(2',6'-Difluoro-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (R)-1 -[1
-(2'-Chloro-6'-fluoro-5'-methyl-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]- ethylamine;
3'-[5-((R)-1-Amino-ethyl)-benzoimidazol-1-yl]-biphenyl
-2-carboxylic acid amide; 1-{3'-[5-((R)-1
-Amino-ethyl)-benzoimidazol-1
-yl]-biphenyl-2-yl}-ethanone; (R)-1 -[1
-(2'-Trifluoromethoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -(1
-Biphenyl-3-yl-1 H-benzoimidazol-5-yl)-ethylamine;
(S)-1 -[1 -(2'-Methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine;
3'-[5-((S)-1-Amino-ethyl)-benzoimidazol-1-yl]-biphenyl
-2-carboxylic acid amide;
3'-[5-((S)-1-Amino-ethyl)-benzoimidazol-1-yl]-biphenyl
-2-carbonitrile; 1-{3'-[5-((S)-1
-Amino-ethyl)-benzoimidazol-1
-yl]-biphenyl-2-yl}-ethanone; 



(S)-1 -[1 -(2'-Trifluoromethoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(3-Benzo[1 ,3]dioxol-4-yl-phenyl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(2',3'-Difluoro-6'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(4'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine;
3'-[5-((S)-1-Amino-ethyl)-benzoimidazol-1-yl]-6-chloro
-biphenyl-3-carbonitrile;
3'-[5-((S)-1-Amino-ethyl)-benzoimidazol-1-yl]-3-chloro
-biphenyl-2-ol; (S)-1 -[1
-(3'-Chloro-2',6'-difluoro-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(2'-Morpholin-4-ylmethyl-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(3',5'-Difluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(2',6'-Dimethoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(3'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(6'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(6'-Chloro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(2'-Chloro-6'-fluoro-3'-methyl-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]- ethylamine; (S)-1 -[1
-(2',4'-Dimethoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(2',3'-Dimethoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine;(S)-1 -[1
-(2',6'-Dichloro-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(2'-Piperazin-1 -yl-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(2',6'-Difluoro-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine; (S)-1 -[1
-(2'-Chloro-6'-fluoro-5'-methyl-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]- ethylamine; (S)-1 -[1
-(5'-Fluoro-2'-methoxy-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethylamine;
3'-[5-((R)-1-Amino-ethyl)-benzoimidazol-1-yl]-4-triflu
oromethyl-biphenyl-2-carbonitrile; '-
-^SJ-i-Amino-ethylJ-benzoimidazol-i-yll^-trifluorometh
yl-biphenyl^-carbonitrile;
3'-[5-((R)-1-Amino-ethyl)-benzoimidazol-1-yl]-3-fluoro
-biphenyl-2-carbonitrile;
3'-[5-((S)-1-Amino-ethyl)-benzoimidazol-1-yl]-3-fluoro
-biphenyl-2-carbonitrile; N-{(R)-1 -[1
-(2'-Cyano-4'-fluoro-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}-acetamide; N-{(S)-1 -[1
-(2'-Cyano-4'-fluoro-biphenyl-3-yl)-1
H-benzoimidazol-5-yl]-ethyl}-acetamide;
3'-[5-((R)-1-Amino-ethyl)-benzoimidazol-1-yl]-4-fluoro
-biphenyl-2-carbonitrile;
3'-[5-((S)-1-Amino-ethyl)-benzoimidazol-1-yl]-4-fluoro
-biphenyl-2-carbonitrile; or an N-oxide thereof, any
of its isomers or any mixture of its isomers, or a
pharmaceutically acceptable salt thereof. Any
combination of two or more of the embodiments as
described above is considered within the scope of the
present invention. Definition of Substituents In the
context of this invention halo represents fluoro,
chloro, bromo or iodo. In the context of this
invention an alkyl group designates a univalent
saturated, straight or branched hydrocarbon chain. The
hydrocarbon chain preferably contain of from one to
six carbon atoms (Ci-6-alkyl), including pentyl,
isopentyl, neopentyl, tertiary pentyl, hexyl and
isohexyl. In a preferred embodiment alkyl represents a
Ci-4-alkyl group, including butyl, isobutyl, secondary
butyl, and tertiary butyl. In another preferred
embodiment of this invention alkyl represents a
Ci-3-alkyl group, which may in particular be methyl,
ethyl, propyl or isopropyl. In the context of this
invention an alkenyl group designates a carbon chain
containing one or more double bonds, including
di-enes, tri-enes and poly-enes. In a preferred
embodiment the alkenyl group of the invention
comprises of from two to six carbon atoms
(C2-6-alkenyl), including at least one double bond. In
a most preferred embodiment the alkenyl group of the
invention is ethenyl; 1- or 2-propenyl; 1- , 2- or 3-
butenyl, or 1,3-butadienyl; 1-, 2-, 3-, 4- or
5-hexenyl, or 1,3-hexadienyl, or 1,3,5- hexatrienyl.
In the context of this invention an alkynyl group
designates a carbon chain containing one or more
triple bonds, including di-ynes, tri-ynes and
poly-ynes. In a preferred embodiment the alkynyl group
of the invention comprises of from two to sixcarbon
atoms (C2-6-alkynyl), including at least one triple
bond. In its most preferred embodiment the alkynyl
group of the invention is ethynyl; 1-, or 2-propynyl;
1-, 2-, or 3- butynyl, or 1,3-butadiynyl; 1-, 2-, 3-,
4-pentynyl, or 1,3-pentadiynyl; 1-, 2-, 3-, A-, or 5-
henynyl, or 1,3-hexadiynyl or 1,3,5-hexatriynyl. In
the context of this invention a cycloalkyl group
designates a cyclic alkyl group, preferably containing
of from three to seven carbon atoms (C3-7-cycloalkyl),
including cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl. Alkoxy means O-alkyl,
wherein alkyl is as defined above. Alkoxyalkyl means
alkoxy as above and alkyl as above, meaning for
example, methoxymethyl. Cycloalkoxy means
O-cycloalkyl, wherein cycloalkyl is as defined above.
Cycloalkylalkyl means cycloalkyl as above and alkyl as
above, meaning for example, cyclopropylmethyl. In the
context of this invention an aryl group designates a
carbocyclic aromatic ring system such as phenyl,
naphthyl (1-naphthyl or 2-naphthyl) or fluorenyl. In
the context of this invention a heterocyclic ring
designates a monocyclic heterocyclic group, which
holds one or more heteroatoms in its ring. Preferred
heteroatoms include nitrogen (N), oxygen (O), and
sulphur (S). The ring may in particular be aromatic
(i.e. a heteroaryl), saturated or partially saturated.
Examples of preferred saturated or partially saturated
monocyclic heterocyclic 5-membered groups of the
invention include 1,3-dioxolan, imidazoline,
imidazolidine, oxazoline, oxazolidine, oxadiazoline,
pyrroline, pyrrolidine, pyrazolidine, and pyrazoline.
Examples of preferred saturated or partially saturated
monocyclic heterocyclic 6-membered groups of the
invention include 1,4-dioxolane, 1,4-dithiane,
morpholine, 1,4-oxazine, oxadiazine, piperidine,
piperazine, dihydro-pyrane, tetrahydro-pyrane,
thiomorpholine, 1,3,5-trithiane. Examples of preferred
saturated or partially saturated monocyclic
heterocyclic 7-membered groups of the invention
include homopiperidine and homopiperazine. Examples of
preferred monocyclic heteroaryl groups of the
invention include aromatic 5- and 6-membered
monocyclic heterocyclic groups, including for example,
but not limited to, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, tetrazolyl, 1,2,4- oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, triazolyl,
1,2,4-thiadiazolyl, 1,2,5- 



thiadiazolyl, imidazolyl, pyrrolyl, pyrazolyl,
furanyl, thienyl, pyridyl, pyrimidyl, or pyridazinyl.
Pharmaceutically Acceptable Salts The chemical
compound of the invention may be provided in any form
suitable for the intended administration. Suitable
forms include pharmaceutically (i.e.physiologically)
acceptable salts, and pre- or prodrug forms of the
chemical compound of the invention. Examples of
pharmaceutically acceptable addition salts include,
without limitation, the non-toxic inorganic and
organic acid addition salts such as the hydrochloride,
the hydrobromide, the nitrate, the perchlorate, the
phosphate, the sulphate, the formate, the acetate, the
aconate, the ascorbate, the benzenesulphonate, the
benzoate, the cinnamate, the citrate, the embonate,
the enantate, the fumarate, the glutamate, the
glycolate, the lactate, the maleate, the malonate, the
mandelate, the methanesulphonate, the
naphthalene-2-sulphonate, the phthalate, the
salicylate, the sorbate, the stearate, the succinate,
the tartrate, the toluene-p-sulphonate, and the like.
Such salts may be formed by procedures well known and
described in the art. Other acids such as oxalic acid,
which may not be considered pharmaceutically
acceptable, may be useful in the preparation of salts
useful as intermediates in obtaining a chemical
compound of the invention and its pharmaceutically
acceptable acid addition salt. Examples of
pharmaceutically acceptable cationic salts of a
chemical compound of the invention include, without
limitation, the sodium, the potassium, the calcium,
the magnesium, the zinc, the aluminium, the lithium,
the choline, the lysinium, and the ammonium salt, and
the like, of a chemical compound of the invention
containing an anionic group. Such cationic salts may
be formed by procedures well known and described in
the art. In the context of this invention the "onium
salts" of N-containing compounds are also contemplated
as pharmaceutically acceptable salts. Preferred "onium
salts" include the alkyl-onium salts, the
cycloalkyl-onium salts, and the cycloalkylalkyl-onium
salts. Examples of pre- or prodrug forms of the
chemical compound of the invention include examples of
suitable prodrugs of the substances according to the
invention include compounds modified at one or more
reactive or derivatizable groups of the parent
compound. Of particular interest are compounds
modified at a carboxyl group, a hydroxyl group, or an
amino group. Examples of suitable derivatives are
esters or amides. The chemical compound of the
invention may be provided in dissoluble or
indissoluble forms together with a pharmaceutically
acceptable solvent such as water, ethanol, and the
like. Dissoluble forms may also include hydrated forms
such as the monohydrate, the dihydrate, the
hemihydrate, the trihydrate, the tetrahydrate, and the
like. In general, the dissoluble forms are considered
equivalent to indissoluble forms for the purposes of
this invention.Steric Isomers It will be appreciated
by those skilled in the art that the compounds of the
present invention may contain one or more chiral
centres and that such compounds may exist in different
stereoisomeric forms - including enantiomers,
diastereomers and cis-trans-isomers. The invention
includes all such isomers and any mixtures thereof
including racemic mixtures. Methods for the
resolvation of optical isomers, known to those skilled
in the art may be used, and will be apparent to the
average worker skilled in the art. Such methods
include those discussed by J. Jaques, A. Collet, and
S. Wilen in "Enantiomers, Racemates, and Resolutions",
John Wiley and Sons, New York (1981 ) . Optical active
compounds can also be prepared from optically active
starting materials. N-oxides In the context of this
invention an N-oxide designates an oxide derivative of
a nitrogen containing compound, e.g. N-containing
heterocyclic compounds capable of forming such
N-oxides, and compounds holding one or more amino
groups. For example, the N-oxide of a compound
containing a pyridyl may be the 1-oxy-pyridin-2, -3 or
-4-yl derivative. N-oxides of the compounds of the
invention may be prepared by oxidation of the
corresponding nitrogen base using a conventional
oxidizing agent such as hydrogen peroxide in the
presence of an acid such as acetic acid at an elevated
temperature, or by reaction with a peracid such as
peracetic acid in a suitable solvent, e.g.
dichloromethane, ethyl acetate or methyl acetate, or
in chloroform or dichloromethane with
3-chloroperoxybenzoic acid. Labelled Compounds The
compounds of the invention may be used in their
labelled or unlabelled form. In the context of this
invention the labelled compound has one or more atoms
replaced by an atom having an atomic mass or mass
number different from the atomic mass or mass number
usually found in nature. The labelling will allow easy
quantitative detection of said compound. The labelled
compounds of the invention may be useful as diagnostic
tools, radio tracers, or monitoring agents in various
diagnostic methods, and for in vivo receptor imaging.
The labelled isomer of the invention preferably
contains at least one radionuclide as a label.
Positron emitting radionuclides are all candidates for
usage. Inthe context of this invention the
radionuclide is preferably selected from 2H
(deuterium), 3H (tritium), 13C, 14C, 131 I , 125 I ,
123 I , and 18F. The physical method for detecting the
labelled isomer of the present invention may be
selected from Position Emission Tomography (PET),
Single Photon Imaging Computed Tomography (SPECT),
Magnetic Resonance Spectroscopy (MRS), Magnetic
Resonance Imaging (MRI), and Computed Axial X-ray
Tomography (CAT), or combinations thereof. Methods of
Preparation The chemical compounds of the invention
may be prepared by conventional methods for chemical
synthesis, e.g. those described in the working
examples. The 



starting materials for the processes described in the
present application are known or may readily be
prepared by conventional methods from commercially
available chemicals. Also one compound of the
invention can be converted to another compound of the
invention using conventional methods. The end products
of the reactions described herein may be isolated by
conventional techniques, e.g. by extraction,
crystallisation, distillation, chromatography, etc.
The compounds of this invention may exist in
unsolvated as well as in solvated forms with
pharmaceutically acceptable solvents such as water,
ethanol and the like. In general, the solvated forms
are considered equivalent to the unsolvated forms for
the purposes of this invention. Biological Activity
Compounds of the invention are capable of modulating
the GABAA receptor complex. They may be tested for
their ability to bind to the GABAA receptor complex,
including specific subunits thereof. The compounds of
the present invention, being ligands for the
benzodiazepine binding site on GABAA receptors, are
therefore of use in the treatment and/or prevention of
a variety of disorders of the central nervous system.
Thus in further aspect, the compounds of the invention
are considered useful for the treatment, prevention or
alleviation of a disease, disorder or condition
responsive to modulation of the GABAA receptor complex
in the central nervous system. In a special
embodiment, the compounds of the invention are
considered useful for the treatment, prevention or
alleviation of  anxiety disorders, such as panic
disorder with or without agoraphobia, agoraphobia
without history of panic disorder, animal and other
phobiasincluding social phobias, obsessive-compulsive
disorder, and generalized or substance-induced anxiety
disorder;  stress disorders including post-traumatic
and acute stress disorder;  sleep disorders;  memory
disorder;  neuroses;  convulsive disorders, for
example epilepsy, seizures, convulsions, or febrile
convulsions in children;  migraine;  mood disorders;
depressive or bipolar disorders, for example
depression, single-episode or recurrent major
depressive disorder, dysthymic disorder, bipolar
disorder, bipolar I and bipolar Il manic disorders,
and cyclothymic disorder,  psychotic disorders,
including schizophrenia;  neurodegeneration arising
from cerebral ischemia;  attention deficit
hyperactivity disorder;  pain and nociception, e.g.
neuropathic pain;  emesis, including acute, delayed
and anticipatory emesis, in particular emesis induced
by chemotherapy or radiation;  motion sickness,
post-operative nausea and vomiting;  eating disorders
including anorexia nervosa and bulimia nervosa;
premenstrual syndrome;  neuralgia, e.g. trigeminal
neuralgia;  muscle spasm or spasticity, e.g. in
paraplegic patients;  the effects of substance abuse
or dependency, including alcohol withdrawal;
cognitive disorders, such as Alzheimer's disease;
cerebral ischemia, stroke, head trauma;  tinnitus: and
disorders of circadian rhythm, e.g. in subjects
suffering from the effects of jet lag or shift work.
Preferably the compounds of the invention are
considered useful for the treatment, prevention or
alleviation of anxiety disorders, such as panic
disorder with or without agoraphobia, agoraphobia
without history of panic disorder, animal and other
phobias including social phobias, obsessive-compulsive
disorder, and generalized or substance-induced anxiety
disorder; Further, the compounds of the invention may
be useful as radioligands in assays for detecting
compounds capable of binding to the human GABA A
receptor. It is at present contemplated that a
suitable dosage of the active pharmaceutical
ingredient (API) is within the range of from about 0.1
to about 1000 mg API per day,more preferred of from
about 10 to about 500 mg API per day, most preferred
of from about 30 to about 100 mg API per day,
dependent, however, upon the exact mode of
administration, the form in which it is administered,
the indication considered, the subject and in
particular the body weight of the subject involved,
and further the preference and experience of the
physician or veterinarian in charge. Pharmaceutical
Compositions In another aspect the invention provides
novel pharmaceutical compositions comprising a
therapeutically effective amount of the chemical
compound of the invention. While a chemical compound
of the invention for use in therapy may be
administered in the form of the raw chemical compound,
it is preferred to introduce the active ingredient,
optionally in the form of a physiologically acceptable
salt, in a pharmaceutical composition together with
one or more adjuvants, excipients, carriers, buffers,
diluents, and/or other customary pharmaceutical
auxiliaries. In a preferred embodiment, the invention
provides pharmaceutical compositions comprising the
chemical compound of the invention, or a
pharmaceutically acceptable salt or derivative
thereof, together with one or more pharmaceutically
acceptable carriers, and, optionally, other
therapeutic and/or prophylactic ingredients, known and
used in the art. The carrier(s) must be "acceptable"
in the sense of being compatible with the other
ingredients of the formulation and not harmful to the
recipient thereof. Pharmaceutical compositions of the
invention may be those suitable for oral, rectal,
bronchial, nasal, pulmonal, topical (including buccal
and sub-lingual), transdermal, vaginal 



or parenteral (including cutaneous, subcutaneous,
intramuscular, intraperitoneal, intravenous,
intraarterial, intracerebral, intraocular injection or
infusion) administration, or those in a form suitable
for administration by inhalation or insufflation,
including powders and liquid aerosol administration,
or by sustained release systems. Suitable examples of
sustained release systems include semipermeable
matrices of solid hydrophobic polymers containing the
compound of the invention, which matrices may be in
form of shaped articles, e.g. films or microcapsules.
The chemical compound of the invention, together with
a conventional adjuvant, carrier, or diluent, may thus
be placed into the form of pharmaceutical compositions
and unit dosages thereof. Such forms include solids,
and in particular tablets, filled capsules, powder and
pellet forms, and liquids, in particular aqueous or
non-aqueous solutions, suspensions, emulsions,
elixirs, and capsules filled with the same, all for
oral use, suppositories for rectal administration, and
sterile injectable solutions for parenteral use. Such
pharmaceutical compositions and unit dosage forms
thereof may comprise conventional ingredients in
conventional proportions, with or without additional
active compounds or principles, and such unit dosage
forms may contain any suitable effectiveamount of the
active ingredient commensurate with the intended daily
dosage range to be employed. The chemical compound of
the present invention can be administered in a wide
variety of oral and parenteral dosage forms. It will
be obvious to those skilled in the art that the
following dosage forms may comprise, as the active
component, either a chemical compound of the invention
or a pharmaceutically acceptable salt of a chemical
compound of the invention. For preparing
pharmaceutical compositions from a chemical compound
of the present invention, pharmaceutically acceptable
carriers can be either solid or liquid. Solid form
preparations include powders, tablets, pills,
capsules, cachets, suppositories, and dispersible
granules. A solid carrier can be one or more
substances which may also act as diluents, flavouring
agents, solubilizers, lubricants, suspending agents,
binders, preservatives, tablet disintegrating agents,
or an encapsulating material. In powders, the carrier
is a finely divided solid, which is in a mixture with
the finely divided active component. In tablets, the
active component is mixed with the carrier having the
necessary binding capacity in suitable proportions and
compacted in the shape and size desired. The powders
and tablets preferably contain from five or ten to
about seventy percent of the active compound. Suitable
carriers are magnesium carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch,
gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa
butter, and the like. The term "preparation" is
intended to include the formulation of the active
compound with encapsulating material as carrier
providing a capsule in which the active component,
with or without carriers, is surrounded by a carrier,
which is thus in association with it. Similarly,
cachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges can be used as
solid forms suitable for oral administration. For
preparing suppositories, a low melting wax, such as a
mixture of fatty acid glyceride or cocoa butter, is
first melted and the active component is dispersed
homogeneously therein, as by stirring. The molten
homogenous mixture is then poured into convenient
sized moulds, allowed to cool, and thereby to
solidify. Compositions suitable for vaginal
administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or sprays containing in
addition to the active ingredient such carriers as are
known in the art to be appropriate. Liquid
preparations include solutions, suspensions, and
emulsions, for example, water or water-propylene
glycol solutions. For example, parenteral injection
liquid preparations can be formulated as solutions in
aqueous polyethylene glycol solution. The chemical
compound according to the present invention may thus
be formulated for parenteral administration (e.g. by
injection, for example bolus injection or continuous
infusion) and may be presented in unit dose form in
ampoules, pre-filledsyringes, small volume infusion or
in multi-dose containers with an added preservative.
The compositions may take such forms as suspensions,
solutions, or emulsions in oily or aqueous vehicles,
and may contain formulation agents such as suspending,
stabilising and/or dispersing agents. Alternatively,
the active ingredient may be in powder form, obtained
by aseptic isolation of sterile solid or by
lyophilization from solution, for constitution with a
suitable vehicle, e.g. sterile, pyrogen-free water,
before use. Aqueous solutions suitable for oral use
can be prepared by dissolving the active component in
water and adding suitable colorants, flavours,
stabilising and thickening agents, as desired. Aqueous
suspensions suitable for oral use can be made by
dispersing the finely divided active component in
water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, or other well known suspending
agents. Also included are solid form preparations,
intended for conversion shortly before use to liquid
form preparations for oral administration. Such liquid
forms include solutions, suspensions, and emulsions.
In addition to the active component such preparations
may comprise colorants, flavours, stabilisers,
buffers, artificial and natural sweeteners,
dispersants, thickeners, solubilizing agents, and the
like. For topical administration to the epidermis the
chemical compound of the invention may be formulated
as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be
formulated with an aqueous or oily base with the
addition of suitable thickening and/or gelling agents.
Lotions may be formulated with an aqueous or oily base
and will in general also contain one or more
emulsifying agents, stabilising agents, dispersing
agents, suspending agents, thickening agents, or
colouring agents. Compositions suitable for topical
administration in the mouth include lozenges
comprising the active agent in a flavoured base,
usually sucrose and acacia or tragacanth; pastilles
comprising the active ingredient in an inert base such
as gelatin and glycerine or sucrose and acacia; and
mouthwashes comprising the active ingredient in a
suitable liquid carrier. Solutions or suspensions are
applied directly to the nasal cavity by conventional
means, for example with a dropper, pipette or spray.
The compositions may be provided 



in single or multi-dose form. Administration to the
respiratory tract may also be achieved by means of an
aerosol formulation in which the active ingredient is
provided in a pressurised pack with a suitable
propellant such as a chlorofluorocarbon (CFC) for
example dichlorodifluoromethane,
trichlorofluoromethane, or dichlorotetrafluoroethane,
carbon dioxide, or other suitable gas. The aerosol may
conveniently also contain a surfactant such as
lecithin. The dose of drug may be controlled by
provision of a metered valve.Alternatively the active
ingredients may be provided in the form of a dry
powder, for example a powder mix of the compound in a
suitable powder base such as lactose, starch, starch
derivatives such as hydroxypropyl methyl cellulose and
polyvinylpyrrolidone (PVP). Conveniently the powder
carrier will form a gel in the nasal cavity. The
powder composition may be presented in unit dose form
for example in capsules or cartridges of, e.g.,
gelatin, or blister packs from which the powder may be
administered by means of an inhaler. In compositions
intended for administration to the respiratory tract,
including intranasal compositions, the compound will
generally have a small particle size for example of
the order of 5 microns or less. Such a particle size
may be obtained by means known in the art, for example
by micronization. When desired, compositions adapted
to give sustained release of the active ingredient may
be employed. The pharmaceutical preparations are
preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing
appropriate quantities of the active component. The
unit dosage form can be a packaged preparation, the
package containing discrete quantities of preparation,
such as packaged tablets, capsules, and powders in
vials or ampoules. Also, the unit dosage form can be a
capsule, tablet, cachet, or lozenge itself, or it can
be the appropriate number of any of these in packaged
form. Tablets or capsules for oral administration and
liquids for intravenous administration and continuous
infusion are preferred compositions. Further details
on techniques for formulation and administration may
be found in the latest edition of Remington's
Pharmaceutical Sciences (Maack Publishing Co., Easton,
PA). A therapeutically effective dose refers to that
amount of active ingredient, which ameliorates the
symptoms or condition. Therapeutic efficacy and
toxicity, e.g. ED50 and LD50, may be determined by
standard pharmacological procedures in cell cultures
or experimental animals. The dose ratio between
therapeutic and toxic effects is the therapeutic index
and may be expressed by the ratio LD50/ED50.
Pharmaceutical compositions exhibiting large
therapeutic indexes are preferred. The dose
administered must of course be carefully adjusted to
the age, weight and condition of the individual being
treated, as well as the route of administration,
dosage form and regimen, and the result desired, and
the exact dosage should of course be determined by the
practitioner. The actual dosage depends on the nature
and severity of the disease being treated, and is
within the discretion of the physician, and may be
varied by titration of the dosage to the particular
circumstances of this invention to produce the desired
therapeutic effect. However, it is presently
contemplated that pharmaceutical compositions
containing of from about 0.1 to about 500 mg of active
ingredient perindividual dose, preferably of from
about 1 to about 100 mg, most preferred of from about
1 to about 10 mg, are suitable for therapeutic
treatments. The active ingredient may be administered
in one or several doses per day. A satisfactory result
can, in certain instances, be obtained at a dosage as
low as 0.1 mg/kg i.v. and 1 mg/kg p.o. The upper limit
of the dosage range is presently considered to be
about 10 mg/kg i.v. and 100 mg/kg p.o. Preferred
ranges are from about 0.1 mg/kg to about 10 mg/kg/day
i.v., and from about 1 mg/kg to about 100 mg/kg/day
p.o. Methods of Therapy In another aspect the
invention provides a method for the treatment,
prevention or alleviation of a disease or a disorder
or a condition of a living animal body, including a
human, which disease, disorder or condition is
responsive to modulation of the GABAA receptor complex
in the central nervous system, and which method
comprises administering to such a living animal body,
including a human, in need thereof an effective amount
of a chemical compound of the invention. It is at
present contemplated that suitable dosage ranges are
0.1 to 1000 milligrams daily, 10-500 milligrams daily,
and especially 30-100 milligrams daily, dependent as
usual upon the exact mode of administration, form in
which administered, the indication toward which the
administration is directed, the subject involved and
the body weight of the subject involved, and further
the preference and experience of the physician or
veterinarian in charge. EXAMPLES The invention is
further illustrated with reference to the following
examples, which are not intended to be in any way
limiting to the scope of the invention as claimed.
General: All reactions involving air sensitive
reagents or intermediates were performed under
nitrogen and in anhydrous solvents. Magnesium sulphate
or sodium sulphate was used as drying agent in the
workup-procedures and solvents were evaporated under
reduced pressure.Example 1 (General Scheme 1) General
procedure for the synthesis of 3a-g Ethanone,
1-[1-(3-bromophenyl)-1 H-benzimidazol-5-yl] (may be
prepared as described in WO 96/33191 ) 1a, (0.6 g, 2
mmol) was dissolved in 8 ml Suzuki solvent (7:3:2
DME:Water:EtOH) and 1ml 2M Na2CO3. To this solution
was added 2.2 mmol arylboronic acid and 0.02 mmol
PdCl2(PPH3)2. The reaction was subjected to microwave
heating for 1600C for 240 sec. After cooling the
reaction mixture was poured into water and extraxted
with EtOAc. The organic phase was dried (MgSO ) and
evaporated. The crude mixture was reductively aminated
by redissolving in 20ml THF: MeOH 1:1 followed by
addition of NaBH3CN (4 mmol) and ammonium acetate ( 1
.7g, 22 mmol). The reaction was stirred at 6O0C
overnight after which LCMS was used to monitor if the
reaction had finished. After cooling the reaction
mixture was evaporated and purified by column
chromatography eluting with a mixture of
dichloromethane, methanol and 



ammonia (90:10:1 v/v/v). Evaporation of the pure
fractions gave the pure material. If the product was
an oil it was redissolved in a minimum amount of THF
and precipitated as a hydrochloride salt using 3M HCI
in TBME. The following compounds were prepared by the
above methodology:
1-(1-Biphenyl-3-yl-1H-benzoimidazol-5-yl)-ethylamine,
hydrochloride (3a) HRMS: CaIc: C2i H20N3 (M+H +) =
314.1657. Found: C2i H22N3 (M+H +) = 314.1659.
1-[1-(2'-Methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]
-ethylamine, hydrochloride (3b) HRMS: CaIc: C22H22N3O
(M+H +) = 344.1763. Found: C22H22N3O (M+H +) =
344.1774.
3'-[5-(1-Amino-ethyl)-benzoimidazol-1-yl]-biphenyl-2-c
arbonitrile (3c) HRMS: CaIc: C22Hi 9N4 (M+H +) =
339.1610. Found: C22Hi 9N4 (M+H +) =
339.1595.1-[1-(4'-Fluoro-biphenyl-3-yl)-1H-benzoimidaz
ol-5-yl]-ethylamine, hydrochloride (3d) HRMS: CaIc: C2
1H19N3F (M+H +) = 332.1563. Found: C2 1H19N4F (M+H +)
= 332.1547.
1-[1-(2'-Fluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-
ethylamine, hydrochloride (3e) HRMS: CaIc: C2 1H19N3F
(M+H +) = 332.1563. Found: C2 1H19N4F (M+H +) =
332.1557.
i-II^S'-Fluoro^'-methoxy-biphenyl-S-ylJ-IH-benzoimidaz
ol-S-yll-ethylamine, hydrochloride (3f) HRMS: CaIc:
C22H2 1N3OF (M+H +) = 362.1669. Found: C22H2 1N3OF
(M+H +) = 362.1661 .
1-[1-(2I-Trifluoromethoxy-biphenyl-3-yl)-1H-benzoimida
zol-5-yl]-ethylamine, hydrochloride (3g) HRMS: CaIc:
C22Hi 9N3OF3 (M+H +) = 398.1480. Found: C22Hi 9N3OF3
(M+H +) = 398.1467. Example 2 3a.d 4a-d (General
Scheme 2) Example on Method A
1-(1-Biphenyl-3-yl-1H-benzoimidazol-5-yl)-ethylamine
3a (0.3g, 0.75 mmol) was dissolved in 5 ml formic acid
and heated at 105oC overnight. TLC and LCMS show
complete conversion, and the solvent was evaporated.
The oil was dissolved in DCM and washed with Na2CO3
sat. The organic phase was dried evaporated and
subjectedto column chromatography eluting with a
mixture of dichloromethane, methanol and ammonia
(90:10:1 v/v/v). This gave the product as a white
solid in 34% yield. Example on Method B:
1-(1-Biphenyl-3-yl-1H-benzoimidazol-5-yl)-ethylamine
3a (0.3g, 0.75 mmol) was dissolved in 10 ml DCM and
triethylamine (o.75 mmol) was added. The solution was
cooled to OoC where acetic acid anhydride ( 1 .5 eqv.)
was added dropwise. After stirring for 3h the reaction
mixture was allowed to warm to RT and then 10 ml
Na2CO3sat was added. The two phases were separated and
the organic phase dried with MgSO . Column
chromatography eluting with a mixture of
dichloromethane, methanol and ammonia (90:10:1 v/v/v),
gave the product as a white solid in 4 1% yield. The
following compounds were prepared by the methodology
of Methods A and B:
W-II^I-Biphenyl-S-yl-IH-benzoimidazol-S-ylJ-ethyll-ace
tamide (4a) The compound was prepared from 3a
according to method B. HRMS: CaIc: C23H22N3O (M+H+) =
356.1763. Found: C23H22N3O (M+H+) = 356.1754.
L/-[1-(1-Biphenyl-3-yl-1H-benzoimidazol-5-yl)-ethyl]-f
ormamide (4b) The compound was prepared from 3a
according to method A. HRMS: CaIc: C22H20N3O (M+H+) =
342.1606. Found: C22H20N3O (M+H+) = 342.1595. -{ -[ -(
I-Fluoro-2
-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-
acetamide (4c) The compound was prepared from 3f
according to method B. HRMS: CaIc: C24H23N3O2F (M+H+)
= 404.1774. Found: C24H23N3O2F (M+H+) = 404.1782. -{
-[ -( I-Fluoro-2
-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-
formamide (4d) The compound was prepared from 3f
according to method A. HRMS: CaIc: C23H2iN3O2F (M+H+)
= 390.1618. Found: C23H2iN3O2F (M+H+) = 390.1601
.Example 3 Synthesis of optically active analogues 8a
= R 9a = R 8b = S 9b = S 11a 1Oa = R = R 1Ob = S 11b =
S Synthesis of
(R)-N-Acetyl-1-(4-fluorophenyl)-ethylamine (6a) To a
stirred solution of (R)-1-(4-fluorophenyl)-ethylamine
5a (24, 6g; 176mmol) in toluene 100ml was added drop
wise Acetic anhydride (19,84g; 194mmol) while keeping
the temperature under 4O0C using an ice bath. The
reaction mixture was stirred overnight at RT. A white
precipitate was formed and 300 ml Pet. Ether was added
and the temperature adjusted to 50C. The precipitate
was filtered off and dried in the air. Yield 3Og; 94%.
NMR and LCMS showed a pure material. Synthesis of
(R)-N-Acetyl-1-(4-fluoro3-nitrophenyl)-ethylamine (7a)
(S)-N-Acetyl-1-(4-fluorophenyl)-ethylamine 6a (29,5;
162 mmol) was dissolved in 80 ml concentrated
Sulphuric acid, this gave a orange solution. This was
then cooled to - 150C and slowly added Nitric acid
(7,5 ml; 179 mmol) dissolved in 30 ml H2SO
COnC.keeping the temperature below -150C. After 1h the
reaction was finished as seen from TLC and the
reaction mixture poured into ice. A sloppy precipitate
formed and a small amount of NH OH was added with the
intension to basify the reaction mixture but suddenly
a nice precipitate was formed and this was then
collected and washed thoroughly with water. The
precipitate was dissolved in EtOAc, dried with MgSO4
and evaporated in vacuo to give 30, 5g; 83% yield of
7a. The compound was pure enough by NMR and LCMS for
the next step. Synthesis
L/-{(R)-1-[4-(3-Bromo-phenylamino)-3-nitro-phenyl]-eth
yl}-acetamide (8a) N-formyl-3-bromoaniline (29g; 145
mmol) was dissolved in 200 ml dry DMF and added NaH
(6.36g; 159 mmol) portionwise. When gas evolution
ceased, (R)-N-Acetyl-1-(4-
fluoro3-nitrophenyl)-ethylamine 7a (3Og; 132 mmol),
dissolved in 100 ml DMF was added dropwise. After
stirring for 48h the reaction was finished and poured
into 



ice/water and extracted with EtOAc ( 1 1). The organic
phase was dried with MgSO4 and evaporated in vacuo.
The product was an orange oil (57g), which according
to LCMS showed 49% product and 43% N-formylated
product along with small impurities. The raw product
was considered pure enough to proceed to the next
step. Synthesis of
L/-{(R)-1-[3-Amino-4-(3-bromo-phenylamino)-phenyl]-eth
yl}- acetamide (9a)
L/-{(R)-1-[4-(3-Bromo-phenylamino)-3-nitro-phenyl]-eth
yl}-acetamide 8a (57g) was dissolved in 400 ml EtOH
and hydrogenated using Raney-Ni (200mg) under a
atmosphere of hydrogen. After hydrogen consumption
ceased the reaction was worked up by filtering off the
catalyst using Celite. The solvent was removed in
vacuo and the yield was considered quantitative.
Synthesis of
L/-{(R)-1-[1-(3-Bromo-phenyl)-1H-benzoimidazol-5-yl]-e
thyl}- acetamide (10a)
L/-{(R)-1-[3-Amino-4-(3-bromo-phenylamino)-phenyl]-eth
yl}-acetamide 9a ~50g was dissolved in 200 ml dry THF
and added anhydrous triethylorthoformate (51 g; 345
mmol) and p-toluenesulphonic acid (0.2g). The reaction
mixture was heated to reflux overnight. The reaction
was worked up by evaporation of the THF followed by
redissolvation in EtOAc. The organic phase was washed
with diluted NH4aq and the organic phase was dried
(MgSO4) and evaporated in vacuo to give the crude
product. This was then subjected to column
chromatography using DCM:MeOH: NH4aq (97:3:0.1 ) as an
eluent, to give 29.4g, pure product.Synthesis of
(R)-1-[1-(3-Bromo-phenyl)-1H-benzoimidazol-5-yl]-ethyl
amine (11a)
L/-{(R)-1-[1-(3-Bromo-phenyl)-1/-/-benzoimidazol-5-yl]
-ethyl}-acetamide 10a (1Og, 26 mmol) was
dissolved/suspended in 150 ml 6M HCI and heated to
8O0C for 4-5 days or until TLC showed no more starting
material. The reaction mixture was cooled to RT and
poured into 800 ml ice-cold 2M NaOH. The product was
extracted with DCM and the organic phase dried (MgSO )
and evaporated to give a brownish oil (8.8g). This was
then subjected to column chromatography using
DCM:MeOH: NH4aq (95:5:0.1 ) as an eluent, to give
7.3g, pure product. The corresponding S-enantiomers
6b-1 1b was obtained using the exact same experimental
conditions for each individual steps as mentioned
above. General Procedure for Suzuki Coupling To a
solution of compound 10a, 10b, 11a or 11b ( 1 eq) and
arylboronic acid or the corresponding arylboronic acid
ester ( 1 .1 eq) in mixture of solvents 1,2-
dimethoxyethane and water (3:1 ) was added Na2CO3 (5
eq). The catalyst (Ph3P)2PdCI2 (5 mol %) was added and
the reaction mixture was stirred at 90 0C for 6-8
h.[The reaction was monitored by TLC].The reaction
mixture was cooled to RT, diluted with water,
extracted with ethylacetate, dried over Na SO4 and
concentrated. The crude product was purified by silica
gel column chromatography using ethylacetate in hexane
as mobile phase to furnish biaryl compounds 12a-12aar.
If the product was an oil it was redissolved in a
minimum amount of THF and precipitated as a
hydrochloride salt using 3M HCI in TBME. 11a = R, Rb =
H 12a-12aar 11b = S, Rb = H The following compounds
were or can be prepared using the above mentioned
protocol for Suzuki coupling:HCV PRODRUGFORMULATION
The present invention relates to a novel formulation
having as an active ingredient 4'-azidocytidine-2',
3', 5'- tri-zsobutyrate hydrochloride (I) and a
process for preparing the formulation. The composition
is useful in the therapy of hepatitis C virus (HCV).
Nucleoside derivatives often are potent anti-viral
(e.g., HIV, HCV, Herpes simplex, CMV) and anti-cancer
chemotherapeutic agents. Unfortunately their utility
is often limited by two factors. Firstly, poor
pharmacokinetic properties frequently limit the
absorption of the nucleoside from the gut and the
intracellular concentration of the nucleoside
derivatives and, secondly, suboptimal physical
properties restrict formulation options which could be
employed to enhance delivery of the active ingredient.
Prodrugs (P. Ettmayer et al. , J. Med Chem. 2004 47(
10) :2393-2404; K. Beaumont et al, Curr. DrugMetab.
2003 4:461-485; H. Bundgaard, Design of Prodrugs:
Bioreversible derivatives for various functional
groups and chemical entities in Design of Prodrugs, H.
Bundgaard (ed) Elsevier Science Publishers,
Amersterdam 1985; G.M. Pauletti et al. Adv. DrugDeliv.
Rev. 1997 27:235-256;R. J . Jones and N.
Bischofberger, Antiviral Res. 1995 27; 1- 15 and C. R.
Wagner et al., Med. Res. Rev. 2000 20:417-45) afford
one technique to improve absorption of the drug.
Typical examples of prodrugs include compounds that
have biologically labile protecting groups linked to a
functional moiety of the active compound. Alkylation,
acylation or other lipophilic modification of the
hydroxy group(s) on the sugar moiety have been
utilized in the design of pronucleo tides. These
pronucleotides can be hydrolyzed or dealkylated in
vivo to generate the active compound. Unfortunately
many otherwise useful prodrugs exhibit limited aqueous
solubility which present a significant formulation
challenge. Traditional solutions to poor aqueous
solubility include micronization to lower particle
size and, when feasible, conversion of a neutral
compound into a more water soluble salt. Solid
dispersions afford one approach to formulation of
compounds with poor aqueous solubility. The utility of
solid dispersion systems for pharmaceutical
formulation applications has been reviewed. (W. L.
Chiou and S. Riegelman, J. Pharm. Sd. 1971 60(9): 128
1-1302; C. Leuner and J . Dressman, Eur. J. Pharm.
Biopharm. 2000 50:47-60; A. T.M. Serajuddin, J. Pharm.
Sd. 1999 88(10): 1058- 1066, A. Forster et al. Pharm.
Technol. Eur. 2002 14(10):27; J . Breitenbach Eur. J.
Pharm. and Biopharm.2002:54:107-117; J . Breitenbach
and M. Magerlein Drugs and the Pharmaceutical Sciences
2003 133:245-260 and K. A. Coppens et at, Pharm.
Technol. 2006 30(l):62-70). Solid dispersion systems
include eutectic mixtures, solid solutions and
suspensions, glass suspensions and solutions,
amorphous precipitates in crystalline carriers. Solid
dispersions are a convenient and effective technique
to formulate poorly soluble active ingredients.
Disintegration and dispersal of the solid solution or
suspensions affords fine colloidal particles of the
active ingredient which aid absorption of the active
ingredient (AI) in the gastrointestinal (GI) tract.
Solid dispersions can be prepared by hot melt
extrusion of a molten mixture of AI and carrier or by
rapid evaporation of a solvent from a solution of the
AI and a carrier. Various solid carriers have been
incorporated into solid dispersions including 



polyethylene glycol (PEG), polyethyleneoxide (PEO),
polyvinylpyrrolidine (PVP), polyvinylalcohol (PVA),
hydroxypropyl methyl cellulose (HMPC), hydroxypropyl
cellulose (HPC), carboxymethylethylcellulose (CMEC),
hydroxypropylmethyl cellulose phthalate (HPMCP),
polyacrylates, polymethylacrylates, urea and sugars
{e.g., mannitol) (Leuner, supra). While numerous
options clearly exist, identifying a carrier molecule
with optimal properties for an individual active
ingredient remains a significant task. Among the first
and most intensively studied solid dispersion
formulations is griseofulvin and PEG (W. L. Chiou and
S. Riegelman, supra). PEGs are available over a very
broad range of molecular weights and PEG's with
molecular weights of approximately 2,000 to 6,000 have
optimal physical properties for preparing solid
dispersions with griseofulvin. Griseofulvin has
limited aqueous solubility and is notoriously poorly
absorbed by the oral route. Solid dispersions of
griseofulvin and PEG are marketed as Gris-PEG(r). PEGs
are not good surfactants and the incorporation of
emulsifiers, e.g., polysorbate 80, polyethylenedodecyl
ether (Brij(r)35) or sodium dodecyl sulfate, into the
solid dispersion enhanced the dissolution process. An
increase in release rate by formulation as a solid
dispersion in PEG4000 has been observed for other
drugs including oxazepam (J. M. Gines et al, Int. J.
Pharm. 1996 143:247-253), piroxicam (M. Fernandez et
al, Int. J. Pharm. 1993 98:29-35), zoldipem (G.
Trapani et al, Int. J. Pharm. 1999 184:121- 130),
ketoprofen (M. V. Margarit and I . C. Rodriguez, Int.
J. Pharm. 1994 108:101-107), oxepam (R. Jachowicz et
al., Int. J. Pharm. 1993 99:321-325), nifedipine (H.
Suzuki et al., Chem. Pharm. Bull. 1997 45:1688-1693),
phenytoin (R. Jachowicz, Int. J. Pharm. 1987 35:7-12),
fenofibrate (M. T. Sheu et al., Int. J. Pharm. 1994
103:137-146), prednisolone (R. Jachowicz, Int. J.
Pharm. 1987 35:1-5) and glyburide (G. V. Betageri et
al., Int. J. Pharm. 1995 126:155-160). In WO 97/49384
published December 31, 1997, J . McGinity and F. Zhang
disclose pharmaceutical formulations comprising a
hot-melt extrudable mixture of a therapeuticcompound
and a high molecular weight poly(ethylene oxide) (PEO)
optionally containing polyethyleneglycol as a
plasticizer. The PEO utilized in the invention had a
molecular weight range from 1,000,000 to 10,000,000.
This application was subsequently granted as U. S.
Patent No. 6,488,963. In U.S. Publication No.
2004/0253314 published December 16, 2004, H.-U.
Petereit et al. disclosed melt extrusion formulations
comprising an active pharmaceutical ingredient and a
(meth)acrylate copolymer comprised of 40 to75 weight %
of radically copolymerized C1-4 alkyl esters of
acrylic acid or of methacrylic acid. In U.S.
Publication No. 2005/0048112 published March 3, 2005,
J . Breitenbach et al. disclose solid pharmaceutical
dosage forms comprising a solid dispersion of at least
one HIV protease inhibitor, at least one
pharmaceutically acceptable water soluble polymer and
at least one pharmaceutically acceptable surfactant
wherein the water soluble polymer has a Tg (glass
transition temperature) of at least about 50 C. In
U.S. Publication No. 2005/0044529 published April 21,
2005, J . Rosenberg et al. disclose solid
pharmaceutical dosage forms comprising a solid
dispersion of at least one HIV protease inhibitor, at
least one pharmaceutically acceptable water soluble
polymer and at least one pharmaceutically acceptable
surfactant. The present invention relates to a
pharmaceutical composition comprising a solid
suspension prepared by hot melt extrusion of
isobutyric acid (2R,3S,4R,5R)-5-(4-amino-
2-oxo-2H-pyrimidin-l-yl)-2-azido-3,4- -
-butyryloxy-tetrahydro-furan-2-ylmethyl ester;
hydrochloride salt (I; also referred to herein as
4'-azidocytidine-2', 3', 5'- t -isobutyrate
hydrochloride) and a polyethylene glycol
(PEG)/polypropylene glycol (PPG) block copolymer. The
subject invention provides a pharmaceutical
composition for orally administering
4'-azidocytidine-2', 3', 5'-tri-/,">butyrate
hydrochloride which comprises, based on the total
weight of the composition, from about 250 mg to 500 mg
of 4'- azidocytidine-2', 3', 5'- '-zsobutyrate
hydrochloride (I). The compound is described and
claimed in US Patent 6,846,810 issued January 2, 2005.
A process to prepare theparent nucleoside is described
by T. C. Connolly et al. in U.S. Publication
20050038240 published February 17, 2005. The
triacylated nucleoside I has been found to decrease
the viral load of patients infected with hepatitis C
virus (HCV). Hepatitis C virus is the leading cause of
chronic liver disease throughout the world (N. Boyer
et al, J. Hepatol. 2000 32:98- 112) . Patients
infected with HCV are at risk of developing cirrhosis
of the liver and subsequent hepatocellular carcinoma
and hence HCV is the major indication for liver
transplantation. Although I is available in
crystalline form, it has pH-dependent physicochemical
properties. Moreover, the compound readily forms a gel
when exposed to water and is difficult to process with
aqueous solutions. While some success formulating
compounds with limited water solubility with solid
dispersion formulations has been reported, each AI has
unique properties and optimizing a formulation for a
particular AI remains a challenging empirical
endeavor. Effective dispersal on the active ingredient
is required for optimal release. Hot meltformulations
require both the active ingredient and the carrier to
exhibit adequate thermal stability. Thermal stability
of the organic azide containing AI was a significant
concern. Furthermore, chemotherapy of viral diseases
frequently requires high doses to quickly lower the
viral load and avoid conditions conducive to drug
resistant mutations. The quantity of active ingredient
in the dosage form required to produce high
concentrations is large which further exacerbates
solubility problems and limits the capacity for
additional excipients which might otherwise be used.
One reason for the success of amorphous solutions and
suspensions is the intimate presence of a hydrophilic
carrier and the drug promotes wetting of the active
ingredient and potentially increase the solubility of
the AI in the diffusion layer surrounding the particle
(Forster, supra). The incorporation of emulsifiers has
been found to sometimes improve the wetting
characteristics and solubility of compounds in solid
solutions/ suspensions. Surfactants such as sodium
lauryl sulfate and Tween 80 enhanced release rates of
naproxen from PEG4000, 6000 and 20,000 (C. Leuner and
J . Dressman, supra) . It has now surprisingly been
found that polyethylene glycol (PEG)/polypropylene
glycol (PPG) block copolymers provide a desirable
matrix for solid suspensions of I and improved
bioavailability compared with other matrices. The
compositions provided herein are amorphous suspensions
wherein the block copolymer is amorphous phase in 



which crystalline I is suspended. The composition is
prepared from a block copolymer with a melting point
below that of I and maintaining the heating zones of
the extruder at temperatures between the melting point
of I and the copolymer.The term "block copolymer" as
used herein refers to a copolymer comprised of 2 or
more blocks (or segments) of different homopolymers.
The term homopolymer refers to a polymer comprised of
a single monomer. Many variations of block copolyerms
are possible including simple diblock polymers with an
A-B architecture and triblock ploymers with A-B-A or
A-B-C architectures. Poloxomers (or Lutrol (r)) are
A-B-A block copolymers in which the A segment is a
hydrophilic polyethylene glycol homopolymer and the B
segment is hydrophobic polypropylene glycol
homopolymer. Poloxomers are commercially available
from BASF Corporation. Depending on the relative size
of the blocks the copolymer can be a solid, liquid or
paste. LUTROL(r)is a trademark for poloxomers. The
terms poloxomer and Lutrol are used interchangeably
herein. Poloxomer 188 has an average molecular weight
of about 8600 melting point of 52-54 C and HLB
(hydrophilic-lipophilic balance) of 18-29 and the
average particle size ranging from 1 micron to 500
microns. The polyoxyethylene units represent about 81%
of the molecular weight. Poloxomer 188 is readily
soluble in water. In the HCV prodrug formulation the
block copolymer limits exposure to moisture which
causes undesirable gelling of the AI. Other solid
carriers which could be used to produce solid
dispersions of I include Vitamin E TPGS (Eastman
Kodak), Gelucire 44/14, Gelucire 50/13 (Gattefosse,
NJ), Solutol HS15, poloxamer 407, Lutrol F77,
Cremophor RH40 (BASF, NJ), sucrose dipalmitate and
sucrose distearate (Croda, NJ). In one embodiment of
the present invention there is provided a
pharmaceutical composition comprising a solid
suspension prepared by hot melt extrusion of
/so-butyric acid (2R,3S,4R,5R)-5-(4-amino-2-oxo-2
H-pyrimidin-l-yl)-2-azido-3,4- b - -
butyryloxy-tetrahydro-furan-2-ylmethyl ester
hydrochloride salt (I) and a PEG/PPG block copolymer.
In another embodiment of the present invention the
solid suspension is combined with at least one
carrier, diluent and/or excipient. In yet another
embodiment of the present invention there is provided
a pharmaceutical composition which is a solid
suspension of (I) and a poloxomer. In yet another
embodiment of the present invention the pharmaceutical
composition is a solid suspension of (I) and a
poloxomer combined with at least one carrier, diluent
and/or excipient. In still yet another embodiment of
the present invention there is provided a solid
suspension of (I) and a poloxomer is contained in a
compressed table or a capsule which can also contain
additional carriers, diluents and/or excipients. In
another embodiment of the present invention there is
provided a pharmaceutical composition containing a
solid suspension of (I) and poloxomer 188. In yet
another embodiment of the present invention there is
provided a pharmaceutical composition containing a
solid suspension of (I) and poloxomer 188 where the
solid suspension contains 20-40% by weight of
poloxomer 188.In another embodiment of the present
invention there is provided a compressed tablet
containing a solid suspension of (I) and poloxomer 188
containing microcrystalline cellulose, mannitol,
crosprovidone, colloidal silicon dioxide, corn starch
(or talc), magnesium stearate. In addition the
compressed tablet can optionally contain sodium
bicarbonate, arginine or maltodextrin and be
optionally surrounded by a coating material. In still
yet another embodiment of the present invention there
is provided a compressed tablet containing a solid
suspension of (I) and poloxomer 188 wherein the solid
suspension contains up to about 540 mg of I and about
175 to about 260 mg of poloxamer 188, about 125 mg to
about 225 mg of microcrystalline cellulose
(Avicel(r)PH 101), about 70 to about 125 mg of
mannitol (Parteck(tm)200), about 90 mg to about 150 mg
of crospovidone (Polyplasdone(r)XL), about 10 to about
40 mg of colloidal silicon dioxide (Aerosil(r)380),
about 10 to about 40 mg of corn starch (or talc),
about 10 to about 25 mg of magnesium stearate. The
tablet in this embodiment can optionally be coated
with Opadry yellow 03K 12429. In a further embodiment
of the present invention there is provided a
compressed tablet containing a solid suspension of (I)
and poloxomer 188 wherein the solid suspension
contains up to about 537 mg of I and about 230 mg of
poloxamer 188, about 175 mg of microcrystalline
cellulose, about 72 mg of mannitol, about 120 mg of
crospovidone, about 24 mg of colloidal silicon
dioxide, about 24 mg of corn starch (or talc) and
about 18 mg of magnesium stearate and the compressed
tablet is optionally coated with Opadry yellow 03K
12429. In another embodiment of the present invention
there is provided a compressed tablet containing a
solid suspension of (I) and poloxomer 188 wherein the
solid suspension contains up to about 537 mg of I and
about 179 mg of poloxamer 188, about 175 mg of
microcrystalline cellulose, about 123 mg of mannitol,
about 120 mg of crospovidone, about 24 mg of colloidal
silicon dioxide, about 24 mg of corn starch and about
18 mg of magnesium stearate and the compressed tablet
is optionally coated with Opadry yellow 03K 12429. In
another embodiment there is provided a pharmaceutical
composition containing a solid suspension of I,
poloxomer and a plasticizer. In this embodiment the
plasticizer increases flexibility, workability, or
distensibility of the extrudate. In addition, a
plasticizer may reduce the melt viscosity and lower
the elastic modulus of the product. Plasticizers
generally lower the glass transition temperature or
softening point of the block copolymer in order to
allow for lower processing temperature, less extruder
torque and pressure during the extrusion process.
Plasticizers also commonly lower the viscosityof the
molten extrudate. Examples of plasticizers that can be
used in accordance with the invention include:
triacetin, propylene glycol, polyethylene glycol
having a molecular weight of about 200 to about 1,000
(e.g., PEG 4600), dibutyl phthalate, dibutyl sebacate
triethyl citrate, vegetable and mineral oils, fatty
acids, fatty acid glycerides of C -I fatty acids,
e.g., Tween 80, and the like. In another embodiment of
the present invention there is provided a process for
preparing a solid suspension of I and a PEG/PPG block
copolymer comprising the steps of: (/) mixing the
solids in a blender; (U) introducing the resulting
solids mixture into a heating zone of a hot melt
extruder wherein the temperature of the heating zone
is in a range above the melting point of said block
copolymer and below the melting point of I ; (///)
extruding the resulting melt; and, (iv) milling the
solid suspension to a particle size of between about
20 and about 2000 microns. In another embodiment of
present invention 



the particle size is milled to between about 100 to
about 600 microns. In another embodiment of the
present invention there is provided a pharmaceutical
composition comprised of a solid suspension of I and
poloxomer 188 wherein the solid suspension is between
about 55 and about 70% of I (w/w), about 5 to about
12% mannitol, about 13 to about 16% microcrystalline
cellulose, about 8 to about 12% crospovidone, about 1
to about 3% colloidal silicon dioxide, about 1 to
about 3% corn starch (or talc) and about 1 to about 2%
magnesium stearate. In one embodiment of the present
invention the solid suspension along with carriers,
diluents and excipients are incorporated into a
compressed tablet. Excipients are incorporated along
with the solid suspension to impart desirable
properties. Useful excipients which are commonly
included in compressed tablet formulations include
binders, surfactants, diluents, compression aids,
disintegrants, anti-adherents, stabilizers,
anti-oxidants, colorants, wetting agents and
lubricants. Carriers, diluents and expcipients which
have proven useful are well known in the
pharmaceutical arts and are described in Remington:
The Science and Practice of Pharmacy 1995, edited by
E.W. Martin, Mack Publishing Company, 19th edition,
Easton, Pennsylvania. Many ingredients can used for
several purposes even within the same formulation and
the excipients and diluents included herein can be
substituted for, or altered, without departing from
the spirit of the invention. The tablets containing
the solid suspension are optionally coated. The
membrane coating may further contain other coating
excipients such as opacifiers, pigments, colorants and
the like. The choice of such materials and the amounts
to be utilized are considered to be within the art.The
term excipients as used herein refers to inert
materials which impart satisfactory processing and
compression characteristics into the formulation or
impart desired physical characteristics to the
finished table. Diluents are inert ingredients added
to adjust the bulk in order to produce a size
practical for compression. Common diluents include
dicalcium phosphate, calcium sulfate, lactose,
cellulose, kaolin, mannitol, sodium chloride starch
and powdered sugar. Diluents such as mannitol,
lactose, sorbitol, sucrose and inositol in sufficient
quantities aid disintegration of the tablet and are
frequently used in chewable tablets. Microcrystalline
cellulose (AVICEL(r)) has been used as an excipient in
direct compression formula. Binders are added to
powders to impart cohesive qualities to the powder
which allows the compressed tablet to retain its
integrity. Materials commonly used as binders include
starch, gelatin and sugars such as sucrose, glucose,
dextrose, molasses and lactose. Natural and synthetic
gums including acacia, sodium alginate, panwar gum,
ghatti gum, carboxymethyl cellulose, methyl cellulose,
polyvinylpyrrolidone, ethyl cellulose have also be
used binders in some formulations. Lubricants are
employed to prevent adhesion of the tablet material to
the surface of dyes and punches. Commonly used
lubricants include talc, magnesium stearate, calcium
stearate, stearic acid, hydrogenated vegetable oils
and PEG. Water soluble lubricants include sodium
benzoate, mixtures of sodium benzoate and sodium
acetate, sodium chloride, leucine and Carbowax 4000.
Glidants are incorporated to improve the flow
characteristics of the tablet powder. Colloidal
silicon dioxide (AEROSIL(r)) is a common glidant. Talc
may serve as a combined lubricant/ glidant. A
disintegrant is a substance, or a mixture of
substances added to facilitate breakup or disintegrate
after administration. Dried and powdered corn starch
or potato starch are popular disintegrants. They have
a high affinity for water and swell when moistened
leading to rupture of the tablet. A group of materials
known as super-disintegrants include croscarmelose, a
cross-linked cellulose, crosprovidone, a cross-linked
polymer and sodium starch glycolate, a cross-linked
starch. Crosprovidone (POLYPLASDONE(r)) is a
synthetic, insoluble, but rapidly swellable
cross-linked N-vinyl-pyrrolidone homopolymer. The
following examples illustrate the preparation and
biological evaluation of compounds within the scope of
the invention. These examples and preparations which
follow are provided to enable those skilled in the art
to more clearly understand and topractice the present
invention. They should not be considered as limiting
the scope of the invention, but merely as being
illustrative and representative thereof. The skilled
pharmaceutical chemist will be aware of excipients,
diluents and carriers which can be used
interchangeably and these variations do not depart
from the spirit of the invention. Example 1 The
following composition represents a formulation based
on a % by weight basis. Ingredient Composition (w/w)
4'-azidocytidine-2', 3', 5'- triisobutyrate HCl (I)
44.73% poloxamer 188 19.18% microcrystalline cellulose
14.59% mannitol 6.00% crospovidone 10.00% colloidal
silicon dioxide 2.00% corn starch 2.00% magnesium
stearate 1.50% One skilled in the art would recognize
that as the quantity of I can be easily modified to
produce tablets or capsules of different strengths by
replacing some of the AI with additional diluent and
that altering the quantity of I or the solid
dispersion of I does not depart from the spirit of the
invention. The active ingredient I and poloxamer 188
and optionally a plasticizer are mixed in a blender.
The blended solid was fed into a Leistritz twin screw
extruder. The heating zones are adjusted to 45, 65,
65, 65, 65, 70, 75 and 80 C. Zone temperature
variation was maintained at  5 C. These conditions are
sufficient to melt the poloxomer and excipients
without melting I . The twin screws were operated at
100  30 revolutions per minute and the powder flow
rate was between 5 and 20 g/min, preferably between 10
and 15 g/min. Under these conditions the polymer melts
and forms a homogenous coating around the active
ingredient. The extrudate is collected at room
temperature ( 15 to 30 C) in double lined polyethylene
containers. The extruded material is passed through a
Fitz Mill and the milled material was blended with
AVICELPH101, mannitol, 



POLYPLASDONEXL and corn starch (optionally with talc
in place of corn starch). Finally magnesium stearate
is added to the blended material. The milled particle
size to a particle size is between 100 and 2000
microns. The resulting mixture is fed into a
tabletting machine and compressed into kernels.. A
coating suspension can be prepared by combining Opadry
and purified water and mixing for 45 min until the
Opadry is completely dispersed. The kernels are placed
into aperforated coating pan and heated with inlet air
of 45  5 C with intermittent agitation until the
exhaust air reaches 40  5 C. Thereafter the inlet
temperature is increased to 60  5 C and the kernels
coated with a continuously stirred coating suspension
using an air spray system calibrated to apply 25 mg of
the film coat on a dry basis per tablet. The coated
tablets are dried byjogging until the moisture content
is less than 2%, after which the tablets are cooled to
RT and stored in a tight double polyethylene- lined
container. Example 2 The following compositions are
prepared: The features disclosed in the foregoing
description, or the following claims, expressed in
their specific forms or in terms of a means for
performing the disclosed function, or a method or
process for attaining the disclosed result, as
appropriate, may, separately, or in any combination of
such features, be utilized for realizing the invention
in diverse forms thereof. The foregoing invention has
been described in some detail by way of illustration
and example, for purposes of clarity and
understanding. It will be obvious to one of skill in
the art that changes and modifications maybe practiced
within the scope of the appended claims. Therefore, it
is to be understood that the above description is
intendedto be illustrative and not restrictive. The
scope of the invention should, therefore, be
determined not with reference to the above
description, but should instead be determined with
reference to the following appended claims, along with
the full scope of equivalents to which such claims are
entitled. All patents, patent applications and
publications cited in this application are hereby
incorporated by reference in their entirety for all
purposes to the same extent as if each individual
patent, patent application or publication were so
individually denoted.Claims 1. A pharmaceutical
composition comprising a solid suspension prepared by
hot melt extrusion of isobutyric acid
(2R,3S,4R,5R)-5-(4-amino-2-oxo-2 H-pyrimidin-l-yl)-
2-azido-3,4-
/swr-butyryloxy-tetrahydro-furan-2-ylmethyl ester
hydrochloride salt (I) and a polyethylene glycol
(PEG)/polypropylene glycol (PPG) block copolymer. 2. A
composition according to claim 1 further comprising at
least one diluent, carrier and/or excipient. 3. A
pharmaceutical composition according to claim 1
wherein said PEG/PPG block copolymer is a poloxomer.
4. A pharmaceutical composition according to claim 3
further comprising at least one diluent, carrier
and/or excipient. 5. A pharmaceutical composition
according to claim 3 comprising wherein said
composition is contained in a capsule or a compressed
tablet and said table or said capsule optionally
contains one or more carrier, diluent and/or
excipient. 6. A pharmaceutical composition according
to claim 5 wherein said solid suspension comprises I
and poloxomer 188. 7. A pharmaceutical composition
according to claim 6 wherein said solid suspension is
20-40 % (weight/weight) poloxomer 188. 8. A
pharmaceutical composition according to claim 7
wherein the solid suspension is contained in a
compressed tablet said tablet further optionally
comprising one or more excipients selected from the
group consisting of microcrystalline cellulose,
mannitol, crosprovidone, colloidal silicon dioxide,
corn starch (or talc), magnesium stearate sodium
bicarbonate, arginine, maltodextrin and a coating
material. 9. A pharmaceutical composition according to
claim 8 wherein said compressed tablet
comprises:wherein said compressed tablet is optionally
coated with Opadry yellow 03K 12429. 10.
Apharmaceutical composition according to claim 9
comprising: wherein said compressed tablet is
optionally coated with Opadry yellow 03K 12429. 11.
Apharmaceutical composition according to claim 9
comprising: Ingredient Quantity Compound I 537 mg
poloxamer 188 179 mg microcrystalline cellulose 175 mg
mannitol 123. mg POLYPLASDONE XL 120 mg Colloidal
Silicon Dioxide 24 mg corn starch or talc 24 mg
Magnesium Stearate 18 mg wherein said compressed
tablet is optionally coated with Opadry yellow 03K
12429. 12 Apharmaceutical composition comprising a
solid suspension prepared by hot melt extrusion of I,
apoloxomer 188 and a plasticizer. 13. Aprocess for
preparing a solid suspension of I and a PEG/PPG block
copolymer said process comprising the steps: (i)
mixing the solids in a blender;(ii) introducing the
resulting solids mixture into a heating zone of a hot
melt extruder wherein the temperature of the heating
zone is in a range above the melting point of said
block copolymer and below the melting point of I ;
(iii) extruding the resulting melt; and, (iv) milling
the solid suspension to a particle size of between
about 20 and about 2000 microns. 14. Aprocess
according to claim 13 wherein the solid suspension is
milled to between about 100 and about 600 microns. 


