
-1- TETRACYCLIC IMIDAZO-BENZODIAZEP INES AS GABA
RECEPTORS MODULATORS  According to a first aspect. there is
provided a substituted imidazo[I,5-a][ 1,2.41triazolo[1,5- d] [
1.4]benzodiazepine derivatives of formula N Ra  (R') 7/ N  N 1 N  RZ
wherein R' is hydrogen, halogen, lower alkyl. lower alkyl substituted by
halogen, lower alkoxy, lower alkoxy  substituted by halogen, nitro,
cycloalkyl -O(CB2)rn0(CH2),,,O11 Or -C = C-R': R2 is hydrogen or methyl;
R3 is lower alkyl, lower alkyl substituted by halogen, lower alkenyl, lower
alkenyl substituted by  halogen, lower alkynyl, -(CH2),-cvcloalkyl, -(CR'R"
),,-CH;, or is phenyl unsubstituted or  substituted by halogen, or is
pyridinyl or thienyl, unsubstituted or substituted by lower allcyl, or is -
(CHc),-NH-cycloalkyl, lower alkenyl-cycloallyl, lower alkynyl-(CR'R" ),SOH,
or is lower alkynyl- phenyl, wherein the phenyl ring is unsubstituited or
substituted by halogen, CF;, lower alkyl or  lower alkoxy; R' is hydrogen or
lower alkyl; R" is hydrogen, hydroxy or lower alkyl;  n is 0" 1 or 2; m is 1, 2
or 3;  o is I or 2; and their pharmaceutically acceptable acid addition salts
wherein "lower alkyl" and "lower alkoxy" denote  groups containing 1-7
carbon atoms: and wherein "lower allcenyl" and "lower alkynyl" denote
groups  containing 2-7 carbon atoms. -2 According to a second aspect,
there is provided a process for preparation of compounds of formula !  as
described above, which process comprises a) reacting a compound of
formula N  



NON  2 ~` 71 with bvdrazine and potassium hydroxide by T4ol7--Kishne;
-reduction to a compound of formula  N~-h.  R~ `YII ; N  II ,N  N z  n 1-i
wherein RI and R2 are as described above. or b) reacting a compound of
formula N\- N' N N IT -2a- with an amine of formula H2N-cycloallcyl,  in the
presence of NaBH4 to a compound of formula N H H  NHR  N NN  R2  R
is cycloalkyl 1-2 wherein R and R2 are as described above, or  cj reacting
a compound of formula ~N\/O  N N I  



IN  R2 II with a compound of formula R4RS=PPh3, wherein R' and R' are
independently hydrogen,  halogen, lower alkyl or cycloalkyl, to a
compound of formula t N 4~RS  N N  li N  N R ~}  wherein R` and R2 are
as described above, or dj hydrogenating a compound of formula -2h RR5
R9 N R` I-3  in the presence of Pd/C to a compound of formula R`\ Rs  ~Y
R N 2 R 1_4 wherein R4 and R5 are independently hydrogen, halogen,
lower alkyl or cydoallcyl and R'  and Rz are as described above, or e)
reacting a compound of formula N N4/ H  N iN ' II  with a compound of
formula 



O O OMe  OMe  N z  to a compound of formula -2c- N NI p z  R I-5
wherein R~ and R- are as described above, or f) reacting a compound of
formula N 0  N R  N NN  R III with hydrazine and potassium hydroxide by
Wolf-Kishner-reduction to a compound o  formula u  N" H  R  R' N  NON
'.-6 wherein R' and R2 are as described above and R is lower alkyl. or  gj
reducing a compound of formula N  n  R' I r N IN  P` III 



with a reducing reagent, such as sodium borohydride, to a compound of
formula _d- N HO H R  N~r R",~ j  r N  11 , - N N Rz i-i  wherein R' and R'
are as described above and R is lower alkyl, or h) reacting a compound of
formula N  N  N )N `Iry iti'  with a compound of formula X-Ar  wherein Xis
-B(OH)Z, -ZnBr, -ZnCl o- -Sn(alkyl)3 and Ar is unsubstituted or substituted
phenyl or unsubstituted or substituted pyridyl, under palladium(O)
catalysis  to a compound of formula C% /.--Ar  N R N, N  z  R I-8  wherein
R' and R2 are as described above, or i) reacting a compound of formula N



R` r<; -2e- with a compound of formula H - kr wherein Ar is unsubstituted
or substituted phenyl or unsubstituted or substituted pyridyl,  under
paBadium(0) or copper(1) catalysis to a compound of formula rN k  RN~
N' N  I ~2  R 1-9  wherein R' and R2 are as described above. or j) reacting
a compound of formula N R  f!N N  wherein X is halogen,
preferablybromo, with a compound of formula R'-ZnCl or R`-Sn(alkyl)3
wherein RI is lower ai]cyl, cycloallyl or-C--C-R' under palladium(0)
catalysis  to a compound of formula N--- R ~,N 'N  RZ T-71  wherein R`
and Ware as described above and R' is lower alkyl, cycloali yl or  -C=C-R',
or k) reacting a compound of formula -2f- N 



t% /~Ra  X4 N  ~/ ~ H  N..~  R' I-16 wherein X is halogen, preferably
fluoro,  with a compound of formula R',-ONa  wherein R' is lower alkyl or
-(CH2)mO(CH2)mOH  to a compound of formula N--t  R' ~ \ N N iN R~
I-12  wherein R` and R' are as described above and R' is lower alkyl or
-O(CH2)mO(CH2) OH or lj reacting a compound of formula r6J \ft,3  R~ V
with a compound of formula HIN,N~ Rs H VT  to a compound of formula N
P, I-rl N N  z  wherein R' and R- are as described above and R' is lower
aIky'[, and, if desired, convert ing a compound of formula I into a
pharmaceutically acceptable salt wherein "lower  alkyl" and "lower alkoxy"
denote groups having 1-7 carbon atoms. 



According to a third aspect, there is provided a medicament containing
one or more compounds of  formula I as disclosed above and
pharmaceutically acceptable excipien s. According to a fourth aspect,
there is provided the use of a compotmd of formula I as disclosed above
for the preparation of a medicament for the treatment of cognitive
disorders or a medicament suitable  as a cognitive enhancer. According to
a fifth aspect. there is provided the use of a compound of formula I as
disclosed  above for the preparation of a medicament for the treatment of
Alzheimer's disease. it has been found that this class of compounds show
high affinity and selectivity for  GSBA A a5 receptor binding sites and
might be useful as cognitive enhancer or for the  treatment of cognitive
disorders like Alzheimer's disease. Receptors for the major inhibitory
neurotransmitter, gamma-aminobuty-ric acid  (GAGA), are divided into two
main classes: (1' GABAA receptors, which are members of  the
ligand-gated ion charnel superfamiAy and (2) GABA B receptors, which
are members  of the G-protein linked receptor family. The GABA A
receptor complex which is a  membrane-boundh eteropentameric protein
polymer is composed principally of a, 3 and  'V subunits. Presently a total
number of 21 subunits of the GABA A receptor have been cloned  and
sequenced. Three types of subunits (a, P and v,) are required for the
construction of  recombinant G23A A receptors which most closely mimic
the biochemical, electroph7siological and pharmacological functions of
native GABA A receptors obtained  from mammalian brain cells. There is
strong evidence that the'oenzodiazepine binding  site lies between the a
and v subunits. Among the recombinant GABA A receptors,  a1J32y2
mimics many effects of the classical type-i BzR subtypes, whereas
a2(32y2,  a33212 and a3G2f2 ion channels are termed type-11 BzR. -2h-
It has been shown by McNamara and Skelton in Psychobiology,
21:101-108 that the  benzodiazepine receptor inverse agonist P-CCM
enhance spatial learning in the Morris  watermaze. However, -CCM and
other conventional benzodiazepine receptor inverse  agonists are
proconvulsant or convulsant which prevents their use as cognition
enhancing  agents in humans. In addition, these compounds are
non-selective within the GABA A  receptor subunits, whereas a GABA A
a5 receptor partial or full inverse agonist which is  relatively free of activity
at GABA A al and/or a2 and/or 0 receptor binding sites can be  used to
provide a medicament which is useful for enhancing cognition with
reduced or  without proconvulsant activity. It is also possible to use GABA
A a5 inverse agonists  



which are not free of activity at GABA A al and/or a2 and/or a3 receptor
binding sites  but which are functionally selective for a5 containing
subunits. However, inverse agonists  which are selective for GABA A a5
subunits and are relatively free of activity at GABA A  al, a2 and a3
receptor binding sites are preferred. =3- Aims of the present disclosure
are compounds of formula 1 and pharmaceutically acceptable salts, the
preparation of the above mentioned compounds, medicaments containing
them and their  manufacture as well as the use of the above mentioned
compounds in the control or prevention of  illnesses, especially of
illnesses and disorders of the kind referred to earlier or in the manufacture
of  corresponding medicaments. The most preferred indication in
accordance with the present disclosure is  Alzheimer's disease. The
following definitions of the general terms used in the present description
apply  irrespective of whether the terms in question appear alone or in
combination. As used herein, the term "lower alkyl" denotes a straight- or
branched-chain alkyl  group containing from 1-7, preferably from I - 4
carbon atoms, for example, methyl,  ethyl, propyl, isopropyl, n-butyl,
i-butyl, t-butyl and the like. As used herein, the term "lower al yl
substituted by halogen" denotes a straight- or  branched-chain alkyl group
containing from 1-7, preferably from 1 - 4 carbon atoms, for  example,
methyl, ethyl, propyl, isopropyl, n-butyl, i-butyl, t-butyl and the like,
wherein at  least one hydrogen atom is replaced by a halogen atom. As
used herein, the term "lower alkoxy" denotes a straight- or branched-chain
alkyl  group containing from 1-7, preferably from 1- 4 carbon atoms,
for.example, methyl,  ethyl, propyl, isopropyl, n-butyl, i-butyl, t-butyl and
the Iike, as described above and  which is attached via an oxygen group.
As used herein, the term "lower alkoxy substituted by halogen" denotes a
straight- or branched-chain alkyl group containing from 1-7, preferably
from 1 - 4 carbon atoms,  for example, methyl, ethyl, propyl, isopropyl,
n-butyl, i-butyl, t-butyl and the like, as  described above and which is
attached via an oxygen group and wherein at least one  hydrogen atom is
replaced by a halogen atom. The term "lower alkenyl" denotes a straight-
or branched-chain carbon group  containing from 2-7, preferably from 2 - 4
carbon atoms, and wherein at least one bond is  a double bond. The term
"lower alkenyl substituted by halogen" denotes a straight- or branched- 



chain carbon group containing from 2-7, preferably from 2 - 4 carbon
atoms, and  wherein at least one bond is a double bond and wherein at
least one hydrogen atom is  replaced by a halogen atom, WO
2006/063708 PCT/EP20051012993  -4 The term "lower alkynyl" denotes
a straight- or branched-chain carbon group  containing from 2-7,
preferably from 2 - 4 carbon atoms, and wherein at least one bond is  a
triple bond. 5 The term "halogen" denotes chlorine, iodine, fluorine and
bromine. The term "cycloalkyl" denotes a cyclic alkyl ring, having from 3 to
7 carbon ring  atoms, for example, cyclopropyl, cyclopentyl or cyclohexyl.
The term "pharmaceutically acceptable acid addition salts" embraces salts
with  inorganic and organic acids, such as hydrochloric acid, nitric acid,
sulfuric acid, io phosphoric acid, citric acid, formic acid, fumaric acid,
maleic acid, acetic acid, succinic  acid, tartaric acid, methane-sulfonic
acid, p-toluenesulfonic acid and the like.  Exemplary preferred are
compounds, which have a binding activity (Ki) of lower than 5 nM and are
selective for GABA A a5 subunits and are relatively free of activity at
GABA A al, a2 and a3 receptor binding sites. 15 Preferred compounds of
formula I are those, in which R3 is lower alkyl, for example  the following
compounds: 10-methyl-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [1,5-d] [ 1,4]
benzodiazepine,  3-fluoro-10-methyl-9H-imidazo[1,5-a] [1,2,4]triazolo[
1,5-d] (1,4]benzodiazepine,  3-chloro-10-methyl-9I-1-imidazo[1,5-a]
[1,2,4]triazolo[ 1,5-d][ 1,41benzodiazepine, 20
10-ethyl-3-fluoro-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-dj[
1,4]benzodiazepine,  3-chloro-10-ethyl-9H-imidazo[1,5-a]
[1,2,4]triazolo(1,5-d][1,4]benzodiazepine,
10-ethyl-3-methoxy-9H-imidazo[1,5-a] [1,2,4]triazolo[ 1,5-d][
1,4]benzodiazepine,  3-chloro-10-propyl-9H-imidazo[1,5-a] [1,2,4]triazolo[
1,5-d][ 1,4]benzodiazepine,  3-bromo-10-propyl-9H-imidazo[1,5-a]
[1,2,4]triazolo[ 1,5-d] [ 1,4]benzodiazepine, 25
3-iodo-10-methyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d][
1,4]benzodiazepine,
4-chloro-3-fluoro-10-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[ 1,5-,
d][1,4]benzodiazepine, 4-fluoro-10-methyt-9H-imidazo(1,5-a] (1,2,4]
triazolo (1,5-d] [ 1,4] benzodiazepine or  4-cbloro-l0-methyl-9H-imidazo[
1,5-a] [ 1,2,4]triazolo[ 1,5-d] [1,4]berizodiazepine.  30 



Further preferred are compounds, wherein R3 is -(CHz)0-cycloalkyl, an
example is  the compound WO 2006/063708 PCT/PP2005/012993  -5
3-chloro-10-cyclopropylmethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d](1,4]benzodiazepine. Preferred compounds of formula I are further
those, in which R3 is lower alkenyl,  for example the following compounds
5 10-vinyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepine,
3-fluoro-10-vinyl-9H-imidazo[1,5-a]
[1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
3-chloro-10-vinyl-91-I-imidazo[1,5-a] [1,2,4]triazolo[1,5-d]
[1,4Jbenzodiazepine,  3-chloro-10-(E)-propenyl-9H-imidazo[1,5-al
[1,2,4]triazolo[ 1,5-d] [ 1,4]benzodiazepine  or 10
3-chloro-l0-(Z)-propenyl-9H-imidazo[1,5-a] (1,2,4]triazolo[ 1,5-d]
[1,4]benzodiazepine.  Further preferred are compounds, wherein R3 is
lower alkenyl-cycloalkyl, for  example the following compounds
3-chloro-10-((E)-2-cyclopropyl-vinyl)-9H-imidazo [ 1,5-a] [1,2,4] triazolo [
1,5- d][1,4]benzodiazepine or 15
3-chloro-10-((Z)-2-cyclopropyl-vinyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d] [1,4]benzodiazepine. Further preferred are compounds, wherein R3 is
lower alkynyl, for example the  following compounds
10-ethynyl-3-fluoro-91-I-imidazo[1,5-a]
[1,2,4]triazolo[1,5-d][1,4]benzodiazepine,  20
3-chloro-l0-ethynyl-9H-imidazo[1,5-a] [1,2,4]triazolo(1,5-d]
[1,4]benzodiazepine or  3-bromo-10-ethynyl-9H-imidazo[1,5-a]
I1,2,4]triazolo[1,5-d] [1,4]benzodiazepine. Further preferred are
compounds, wherein R3 is optionally substituted lower  allcynyl-phenyl, for
example the following compounds
3-fluoro-l0-phenylethynyl-9H-imidazo[1,5-a] ( 1,2,41 triazolo[ 1,5-d][
1,4]benzodiazepine, 25
3-chloro-10-phenylethynyl-91-I-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]ben
zodiazepine,  3-fluoro-10-(3-fluoro-phenylethynyl)-9H-imidazo[
1,5-a][1,2,4]triazolo[1,5- d][1,4]benzodiazepine,
3-fluoro-10-(3-chloro-phenylethynyl)-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-
d][1,4]benzodiazepine, 30 3-fluoro-
10-(3-trifluoromethyl-phenylethynyl)-9H-imidazo [ 1,5-a] [1,2,4]triazolo[1,5-



d][1,4]benzodiazepine, 3-fluoro-10-(3-methoxy-phenylethynyl)-9H-imidazo
[ 1,5-a] [ 1,2,4]triazolo [ 1,5- d][1,4]benzodiazepine,
3-fluoro-10-(3-methyl-phenylethyn)rl)-9H-imidazo [ 1,5-a] [ 1,2,4 1 triazolo
[ 1,5 WO 2006/063708 PCT/EP2005/012993  _6- d][1,4]benzodiazepine
or 3-fluoro-10-(3-isopropyl-phenylethynyl)-9H-imidazo [ 1,5-a] [ 1,2,4]
triazolo [ 1,5- 3][1,4]benzodiazepine. Further preferred are compounds,
wherein R3 is optionally substituted lower  5 alkenyl-(CR'R")mOH, for
example the following compound
3-chloro-1.0-(3-hydroxy-3-methyl-but-I-ynyl)-9H-imidazo[1,5-a][1,2,4]triazo
lo[1,5- d][1,4]benzodiazepine. Further preferred are compounds of formula
1, wherein R3 in lower alkenyl  substituted by halogen or is lower alkyl
substituted by halogen, for example the following  io compounds
10-(2,2-difluoro-vinyl)-9H-imidazo[i,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiaz
epine or
l0-(2,2-difluoro-ethyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiaz
epine.  The present compounds of formula I and their pharmaceutically
acceptable salts may be prepared by methods known in the art, for
example, by processes described  15 below, which process comprises a)
reacting a compound of formula N O  R Nff  N N JN R II 20 with hydrazine
and potassium hydroxide by Wolf-Kishner-reduction to a compound of
formula ~N CH  N1  R) N Z  R I-1  



wherein R' and R2 are as described above, or b) reacting a compound of
formula WO 2006/063708 PCT/FP2005/022993  -7 0  l N NH R JJ  I N N.
~ IN  Z  R 11 with an amine of formula H,N-cycloalkyl,  5 in the presence
of NaBH4 to a compound of formula N  NNHR  R'- H H J  N NI JN  R  R is
cycloalkyl 1-2 wherein R1 and R2 are as described above, or  c) reacting
a compound of formula ~N O  Nom( H  R, )) NIN  2  10 II with a compound
of formula R4R5=PPh3, wherein R4 and R5 are independently hydrogen,
halogen, lower alkyl or cycloalkyl, 



to a compound of formula R4 Rs  rN N  R N  d 15 RZ 1-3 WO
20(16/063708 PCT/EP2005/012993  -8 wherein R' and R2 are as
described above, or  d) hydrogenating a compound of formula R4 Rs  N N
R / N  N?  RZ I-3 ) N  5 in the presence of Pd/C to a compound of formula
R R5  N N  R N?  Ra 1-4 wherein R4 and RS are independently hydrogen,
halogen, lower alkyl or cycloalkyl and R'  io and R2 are as described
above, or e) reacting a compound of formula N 0 N H  



R N  N I ? R Z II  with a compound of formula 15 O OOMe  P'0Me  N2 to a
compound of formula WO 2006/063708 PCT/EP2005/012993  -9- N  R N
~A  --N Z  R I-5  wherein R' and R2 are as described above, or fj reacting
a compound of formula rN O  NR  R 1 )) N N  -~  "  R III 5 with hydrazine
and potassium hydroxide by Wolf-Kishner-reduction to a compound of
formula N NR rR  



N N~N  Z  R 1-6 io wherein RL and R2 are as described above and R is
lower alkyl,.or  g) reducing a compound of formula rN 0  N R  4; R N  N~N
R2  R III with a reducing reagent, such as sodium borohydride, to a
compound of formula  15 WO 2006/063708 PCT/EP20051012993  -10-
-10 N HO H  N HO R N  N N RZ 1-7  wherein R1 and R2 are as described
above and R is lower alkyl, or  h) reacting a compound of formula N  II N
N? Z  R IV  5 with a compound of formula 



X-Ar  wherein X is -B(OH)2, -ZnBr, -ZnCI or -Sn(al yl)3 and Ar is
unsubstituted or substituted  phenyl or unsubstituted or substituted pyridyl,
10 under palladium(0) catalysis  to a compound of formula rN Ar  N N
N.,yN  R2 1-8  wherein R' and R` are as described above, or 15 i) reacting
a compound of formula r- N  Nf  R N N  z  R N WO 2006/063708
PCT/GP2005/012993  -11- with a compound of formula H = Ar wherein Ar
is unsubstituted or substituted phenyl or unsubstituted or substituted
pyridyl,  under palladium(0) or copper(I) catalysis 5 to a compound of
formula N Ar  NJ N  N~N  R2 1-9 wherein R' and R2 are as described
above, or  j) reacting a compound of formula NR3  



X N  1 , N  N 2 10 R 1-10  wherein X is halogen, preferably bromo, with a
compound of formula R'-ZnCI or R'-Sn(all(yl)3  wherein R' is lower alkyl,
cycloalkyl or -CC-R' 15 under palladium(0) catalysis  to a compound of
formula 1R3  ~ N ' N  N IN R2 I-11 wherein R2 and R3 are as described
above and R! is lower alkyl, cycloallcyl or  20 -C=C-R',or k) reacting a
compound of formula WO 2006/063708 PCT/P,P2005/012993  -12- NR sa
X N  I //  N?  R I-10 wherein Xis halogen, preferably fluoro,  with a
compound of formula Rl-ONa  5 wherein R" is lower alkyl or
-(CH2)mO(CH2)1OH  to a compound of formula 



N R3  R L C N 2  N12  R 1-12 wherein R2 land R3 are as described above
and R1 is lower alkoxy or - 10 O(CH2)mO(CH2)mOH or 1) reacting a
compound of formula N  /~ N R3  R ~ /N\ N V  with a compound of formula
'O  H2N.N/'II  ' R2 H VI  15 to a compound of formula WO 2006/063708
PCT/EP2005/012993  -13 N~~~~~~------R3  N 11 N  NyN  `2  R 1-13
wherein R' and R2 are as described above and R3 is lower alkyl, and, if
desired, converting a compound of formula I into a pharmaceutically
acceptable  salt. 5 The following schemes (schemes I - 11) describe the
processes for  preparation of compounds of formula I in more detail. The
starting materials are known  



compounds or may be prepared according to methods known in the art.
Scheme 1 CI CI  NH2 CM2CICN N POCIa N  f `<R R R iN IX  O VIIO VIII
Cl R=OH, alkoxy, amino 0 CI  ~~ H2N, )J 2 N NaOH NJ  N  H VI R R N X
1 ~ 2 N N A  R N1  ~.2 R  10 wherein R' and R2 are as described above.
In accordance with scheme 1, a corresponding intermediate compound of
formula Xi is known (EP 519 307) and may be prepared by methods,
known in the art,  15 for example in the following way. A corresponding
compound of formula VII, a R'-substituted 2-aminobenzoic acid  derivative
and chloroacetonitrile is dissolved in dioxane and a weak stream of dry
HCl is  introduced at 5 C to 15 C for a period of several hours. After
addition of further  chloroacetonitrile the mixture is stirred at ambient
temperature for several hours. The zo obtained compound of formula VIII
is purified in conventional manner and dissolved in  chloroform in the
presence of N,N-dimethyl-p-toluidine. Phosphorous oxide chloride is
added and the solution heated. The obtained compound of formula IX is
purified by WO 2006/063708 PCT/EP2005/012993  -14 known methods
and heated with a compound of formula VI, a acyihydrazide, in toluene  for
several hours affording a compound of formula X, for example the
compound 5- 



chloromethyl -9-fluoro-1,2,4-triazolo[4,3-c]quinazoline. Finally, a
compound of XI is  obtained by dissolving a compound of formula X in
dioxane and treatment with aqueous 5 sodium hydroxide in such manner
that the reaction temperature is between 10 C to 15  C. Conventional
workup and purification affords a corresponding intermediate of  formula
XI, for example 10-fluoro-5H-[ 1,2,4]triazolo [ 1,5-d] [
1,4]benzodiazepin-6(7H)- one. to Scheme 2 0y0 H2N. )LR2  ethyl
chroroformate ! N  R,\ NH2 R 11 NH H VI / CN XII ON XIII O~ ~CI  H R1
NNaOH Rl NFH CICHZCOCI R N H  N- XlV N N R R2 XV R` XVI  NaOH
R NJ +S  N -~ XI  R wherein R' and R2 are as described above. 15 In
accordance with scheme 2, a corresponding intermediate compound of
formula XI may be prepared alternatively in the following way: A
corresponding compound of formula XII, a R'-substituted
2-aminobenzonitrile is  heated with ethyl chloroformate to obtain a
carbamic acid ester of formula XIII, which is  treated with a compound of
formula VI, an acylhydrazide, in 1-methyl-2-pyrrolidone at 20 160 C under
removal of ethanol. Conventional workup provides a urea of formula XIV
which is heated with aqueous sodium hydroxide in ethylenglycol to obtain
a compound  of formula XV. Treatment of a compound of formula XV with
chloroacetyl chloride in  acetic acid provides an amide of formula XVI,
which is treated with aqueous sodium  hydroxide in dioxane at ambient
temperature to obtain the intermediate of formula XI. WO 2006/063708
PCT/EP2005/012993  15 Alternatively, a compound of formula XV can be
directly transformed to a compound of  



formula XI by dissolving a compound of formula XVI in dioxane and
pyridine and  adding dropwise chloroacetyl chloride at a temperature
between 10 C to 15 C. After  stirring for a short period of time aqueous
sodium hydroxide is added and the reaction 5 mixture stirred for several
hours at ambient temperature to obtain the compound of  formula XI.
Scheme 3  POCI3 HO oT NX  R NJ diphenylphosphorylchloride R 1\ Ri .\
O~  or / NN NI /N Pocyn,2,a-mazoie N N , N RZ XI RZ XVII Rz XVIII
X=halogen(CI) or-OP(O)(OPh)2 or-NvN 10 and RI and R2 are as
described above. In accordance with scheme 3, a compound of formula XI
is treated with an  activation agent in the presence of base at elevated
temperature, for example 15 phosphorous oxide chloride in toluene or
chloroform in the presence of N,N-dimethyl-p- toluidine, to obtain a
compound of formula XVII which is isolated in conventional  manner or
directly used in the next reaction step. Finally, a compound of formula
XVIII  is obtained by the reaction of XVII with a mixture of a cooled
solution of lithium  diisopropylamide or lithium hexamethyldisilazide in
THE and (E)-(dimethylamino 20 methylenamino) -acetic acid ethyl ester or
with a mixture of a cooled solution of ethyl  isocyanoacetate in THE and
potassium tert-butoxide or sodium hydride. Scheme 4 N O N OH IN 0  0 N
r//H  R~ LIBHQ R1 1 \ Mn02 R~ \ N ,, N ~ N iN N iN N iN  XVInn XIX  R2
RZ R2  25 



wherein R' and R2 are as described above. WO 2006/063708
PCT/CP2005/012993  -16 According to scheme 4, a compound of formula
XVIII is heated with a reducing agent,  for example lithiumborohydride or
the like, in a suitable solvent, for example  tetrahydrofuran or the like, to
obtain an alcohol of formula XIX which is oxidized by 5 treatment with
manganese(IV) oxide in dichloromethane at ambient temperature to
obtain an aldehyde of general formula Il. Scheme 5 ,~}- R H ~NHR'H  N! H
N={ NHR  N HzNNHz, i HzNR, / N N  `~ KOH ii Na6H4 N iN I-1 \ ,,N O N`~
12  R` R+ N Ft / N Ra,RS=alkyl,cycloatkyl, hydrogen, halogen, N N o
P-OMe  WRC=PPh, RZ II N OMe  d/ z  R a Ft  RS a  N RS RI N  R Hz,
Pd/C N IJNN  N R+ N 1 5  R'  N /N N RZ 1`a 1-4  R- .10 wherein R1 and
R` are as described above and R is cycloalkyl. 



According to scheme 5, a compound of formula II could be transformed to
a methy- substituted compound of formula I-1 by Wolf-Kishner-reduction
using hydrazine and  15 potassium hydroxide in diethyleneglycol at
elevated temperature. Reaction of II with a Wittig-type reagent, for
example prepared in situ from methyltriphenylphosphonium  bromide and
sodium amide in tetrahydrofuran, at ambient temperature leads to an
olefinic compound of general formula 1-3 which could furthermore
reduced using  hydrogen and a palladium(O) catalyst, for example
palladium(O) on charcoal, in a suitable 20 solvent, for example ethanol, at
ambient temperature to obtain a compound of general  formula 1-4. In
addition, reaction of an aldehyde of formula II with dimethyl-l-diazo-2-
oxopropylphosphonate, and potassium carbonate as a base in methanol
at ambient  temperature provides a terminal alkyne compound of formula
I-5. Methyleneamino WO 20061063708 PCT/EP2005/012993  -17
substituted compounds of formula 1-2 can be obtained by reductive
amination of  aldehyde II via treatment of II with an suitable amine, for
example cyclopropylamine, in  dichloromethane at ambient temperature
followed by an reducing agent, for example  sodium borohydride, at
elevated temperature. 5 Scheme 6 N 6 N 0 N 0  R, NO--~ R, o NN-O\ R N
R  I \/ N N  N 1 N I NN  XVIII N XX N A III R2 R2 R2 wherein R is lower
alkyl and R' and R2 are as described above. 10 According to scheme 6,
an carboxylic ester of formula XVIII is saponified to a  corresponding
carboxylic acid, which can be treated with an activation reagent, for
example 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, in
the presence  of N,O-dimethylhydroxylamine hydrochloride and a base,
for example N- methylmorpholine, in a solvent mixture of dichloromethane
and DMF at ambient 15 temperature to afford a compound of formula XX.
This amide of formula XX can be  transformed in a corresponding ketone
of general formula III by reaction with an  



appropriate Grignard reagent, for example methylmagnesium chloride, in
a suitable  solvent, for example THE or the like, at ambient or elevated
temperature. 20 Scheme 7 N/` O  R LID NR  N' III H2NNH2, NNaBH4
KOH / Rz N H H NOH  Ri NVR Ri N R  N N  N N NX 1-6 .~  N 1.7  Rz Rz
wherein R is lower alkyl and R' and R2 are as described above. WO
2006/063708 PCT/EP2005/012993  -18 According to scheme 7, a
compound of formula III could be transformed to an alkyl- substituted
compound of formula I-6 by Wolf-Kishner-reduction using hydrazine and
potassium hydroxide in diethyleneglycol at elevated temperature.
Reduction of a ketone  of formula III by treatment with a suitable reagent,
for example sodium borohydride or 5 the like, in a suitable solvent, for
example methanol, at ambient temperature affords a  secondary alcohol
of general formula I-7. Scheme 8  N O , 9  NO'~ Ri N- N R N~  -'~ N  N R'
N N N N IV  XVIIi . XXi Rz Rz Rz  



10 wherein R' and R2 are as described above. According to scheme 8, a
compound of formula XVIII is hydrolysed to the corresponding  carboxylic
acid, for example by treatment with sodium hydroxide in ethanol at
elevated  temperature, which is decarboxylated to a compound of formula
XXI by stirring in an  appropriate solvent, for example diethylene glycol
dibutyl ether, at elevated temperature, 15 for example 200 C or the like,
for some time. Finally, a, iodo-substituted compound of  formula IV can be
obtained by reaction with an appropriate iodination reagent, for  example
N-iodosuccinimide, iodine or the like, in an appropriate solvent, for
example  N,N-dimethylformamide or dichloromethane or the like, at
ambient or elevated  temperature. 20 Scheme 9  rN  / i ZnBr, ZnCI, or R
Sn(aikyl)3 / I N N Pd(C)  Pd(0) N~%N H = Ar  X-Ar Rz ~N N Ar  }-Ar N  R'
N R' \ fI N N  N Nr N  Nil I9 R2 R2 WO 2006/063708 PCT/EP2005/012993
-19 wherein R' and R2 are as described above and Ar is unsubstituted or
substituted phenyl or  unsusbstituted or substituted pyridyl. According to
scheme 9, a compound of formula IV is transformed to an aryl-or
heteroaryl-substituted compound of formula 1-8 by treatment with an
aryl/heteroaryl- 5 boronic acid or aryl/heteroaryl-zinc halogenide, for
example 6-methyl-2-pyridylzinc bromide, or an aryl/heteroaryl-tin reagent
under palladium(0) catalysis in a suitable  solvent, for example
N,N-dimethylformamide, at elevated temperature. Alternatively, an
aryl/heteroaryl-alkynyl-substituted compound of formula 1-9 can be
obtained by  



treatment of IV with an appropriate aryl/heteroaryl-alkyne, for example
phenylacetylene, 10 under palladium(0) and copper(I) catalysis in a
suitable solvent, for example piperidine,  at elevated temperature. Scheme
10 (%N R3 rN Ra  N iorR N  R R"-ONa R1-ZnC or '-Sn(afkyl)3  N N X=Br
N 'N X=F  N RZ I-11 RZ 1.10 R1 = alkyl, cycloalkyl, N  alkynyl R3  N R ! N
NN 1-12  R2 15 wherein X is bromo or fluoro, R1 is lower alkyl, cycloalkyl
or -C = C-R', R' is lower  alkoxy or -O(CH2)mO(CH2)mOH and the other
substituents are as defined above.  According to scheme 10, a compound
of formula 1-11 can be obtained from the  corresponding
bromo-substituted compound of formula I-10 by treatment with an
alkyl/cycloalkyl-zinc halogenide, for example cyclopropylzinc chloride, or a
di 20 alkyl/cycloalkyl zinc reagent, for example diethylzinc, under
palladium(0) catalysis in a  suitable solvent, for example THF, at elevated
temperature or by treatment with an  appropriate alkyne, for example
trimethylsilylacetylene, under palladium(O) and  copper(1) catalysis in a
suitable solvent, for THF, at elevated temperature. Alternatively, a
compound of formula 1-12 can be obtained from the corresponding
fluoro-substituted 25 compound of formula 1-10 by treatment with an
appropriate alkoxy-nucleophil, for WO 2006/063708 PCT/T2005/012993
-20 example sodium methoxide, in a suitable solvent, for example DMSO,
at elevated  temperature. Scheme 11  



N~~--R' N  R % F i N~ R i N~R3 =N\ H'  XXII R'= alkyl XXIII N O N  \ R'
Nom~~~....,... Ra HZN,NAIR, N R3  R N Mel N~ H L \ N .-...-.,.- R N'- R N
~N N VI N /N  XXN V R` 1-13  5 wherein R', R' are as described above
and R3 is lower alkyl. In accordance with scheme 11, a compound of
formula I (R3 = alkyl) can also be  prepared in the following way: 10
Treatment of an appropriately substituted 2-fluorobenzonitrile of formula
XXII with 4- alkylimidazole leads to the corresponding intermediate XXIII.
Preferably, the reaction is  run in an inert solvent, such as DMSO, at
ambient temperature in the presence of a base,  such as alkali carbonate.
A compound of formula XXIII may then be reacted with  Eschenmoser's
salt in an inert solvent, such as DIM, to furnish a dimethylaminomethyl 15
substituted imidazole of formula XXIV. Reacting a solution of a compound
of formula  XXIV in an appropriate solvent like methylene chloride with a
methylating agent, such as  methyl iodide, leads to a quarternary
ammonium salt of formula V, which may  precipitate from the reaction
mixture. Finally, treating a compound of formula V with an  optionally
substituted hydrazide of formula VI in an inert solvent, such as DMF, at 20
elevated temperature leads to a compound of formula 1-13, which can be
isolated by  crystallization from a suitable solvent, for example methanol.
As mentioned earlier, the compounds of formula I and their
pharmaceutically  usable salts possess valuable pharmacological
properties. It has been found that the 25 compounds of the present
invention are ligands for GABA A receptors containing the a5  subunit and
are therefore useful in the therapy where cognition enhancement is
required.  The compounds were investigated in accordance with the test
given hereinafter. WO 2006/063708 PCTIEP2005/012993  -21 



Membrane orer,aration and binding assay The affinity of compounds at
GABA A receptor subtypes was measured by competition  for
[3H]flumazenil (85 Ci/mmol; Roche) binding to HEK293 cells expressing
rat (stably  transfected) or human (transiently transfected) receptors of
composition a1p3y2, 5 a2p3y2, a3p3y2 and a5p3y2. Cell pellets were
suspended in Krebs-tris buffer (4.8 mM KCl, 1.2 mm CaC12,1.2  rirM
MgC12,120 mM NaCl, 15 mlvl Tris; pH 7.5; binding assay buffer),
homogenized by  polytron for ca. 20 sec on ice and centrifuged for 60 min
at 4 C (50000 g; Sorvall, rotor:  SM24 = 20000 rpm). The cell pellets were
resuspended in Krebs-tris buffer and io homogenized by polytron for ca.
15 see on ice. Protein was measured (Bradford method,  Bio-Rad) and
aliquots of 1 mL were prepared and stored at -80 C. Radioligand binding
assays were carried out in a volume of 200 L (96-well plates)  which
contained 100L of cell rnemebranes, [3fljflumazenil at a concentration of 1
nM  for al, a2, a3 subunits and 0.5 nM for a5 subunits and the test
compound in the range 15 of 10'10 - 3 x 10-6M. Nonspecific binding was
defined by 10'5 M diazepam and typically  represented less than 5 % of
the total binding. Assays were incubated to equilibrium for 1  hour at 4 C
and harvested onto GF/C uni-filters (Packard) by filtration using a Packard
harvester and washing with ice-cold wash buffer (50 mM Tris; pH 7.5).
After drying,  filter-retained radioactivity was detected by liquid scintillation
counting. Ki values were 20 calculated using Excel-Fit (Microsoft) and are
the means of two determinations. The compounds of the accompanying
examples were tested in the above described  assay, and all were found
to possess a Ki value for displacement of 13H]flumazenil from  a5
subunits of the rat GABA A receptor of 100 nM or less. In a preferred
embodiment the  compounds of the invention are binding selective for the
a5 subunit relative to the al, 25 a2 and a3 subunit. In the table below it is
shown the activity data of some preferred compounds:  Example No.
Ki[nM]hal Ki[nM] hat Ki[nM] ha3 Ki[nM] ha5 1 41.6 15.5 10.1 2.6  2 18.2
9.1 10.8 3.0 WO 2006/063708 PCT/EP2005/012993  -22 3 18.5 218.9
265.2 3.0  9 7.9 1.9 1.3 0.5  10 15.4 9.6 7.0 2.1  



11 26.7 84.6 39.1 3.8  12 4.2 7.9 5.6 1.6  14 4.9 10.2 6.1 1.7  18 12.8 5.7
3.7 0.8  19 7.8 5.9 2.3 11  20 35.8 33.6 20.8 2.2  21 5.2 6.9 4.8 0.4  23
26.9 41.0 32.5 3.7  26 4.6 6.4 33 0.5  29 27 20.3 19.0 11.9 0.9 28 91.0 3.6
8.7 2.7  F 30 13.3 1.2  31 5.5 4.5 3.6 1.6  33 3.4 1.2  34 14.1 1.1 F4O 4.0
1.5  8.5 3.7 2.3 05  13.5 14.4 7.0 1.0 WO 2006/063708
PCT/EP20051012993  -23 42 10.6 1.4  53 184 261 126 4.3  57 4.7 12.8
6.3 1.0 The compounds of formula I as well as their pharmaceutically
usable acid addition  salts can be used as medicaments, e.g. in the form
of pharmaceutical preparations. The  pharmaceutical preparations can be
administered orally, e.g. in the form of tablets, coated  tablets, dragees,
hard and soft gelatine capsules, solutions, emulsions or suspensions. The
5 administration can, however, also be effected rectally, e.g. in the form of
suppositories, or  parenterally, e.g. in the form of injection solutions. The
compounds of formula I and their pharmaceutically usable acid addition
salts  can be processed with pharmaceutically inert, inorganic or organic
excipients for the  production of tablets, coated tablets, dragdes and hard
gelatine capsules. Lactose, corn 



io starch or derivatives thereof, talc, stearic acid or its salts etc can be
used as such excipients  e.g. for tablets, dragees and hard gelatine
capsules. Suitable excipients for soft gelatine  capsules are e.g. vegetable
oils, waxes, fats, semisolid and liquid polyols etc. Suitable excipients for
the manufacture of solutions and syrups are e.g. water,  polyols,
saccharose, invert sugar, glucose etc. 15 Suitable excipients for injection
solutions are e.g. water, alcohols, polyols, glycerol;  vegetable oils etc.
Suitable excipients for suppositories are e.g. natural or hardened oils,
waxes, fats,  semi-liquid or liquid polyols etc. Moreover, the
pharmaceutical preparations can contain preservatives, solubilizers,  20
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants,
salts for varying  the osmotic pressure, buffers, masking agents or
antioxidants. They can also contain still  other therapeutically valuable
substances. The dosage can vary within wide limits and will, of course, be
fitted to the  individual requirements in each particular case. In general, in
the case of oral 25 administration a daily dosage of about 10 to 1000 mg
per person of a compound of  general formula I should be appropriate,
although the above upper limit can also be  exceeded when necessary.
The following examples illustrate the present invention without limiting it.
All  temperatures are given in degrees Celsius. WO 2006/063708
PCT/EP2005/012993  -24 Exam lp e A Tablets of the following
composition are manufactured in the usual manner:  5 mg/tablet  Active
substance 5 Lactose 45  Corn starch 15  Microcrystalline cellulose 34 10
Magnesium stearate 1  Tablet weight 100  Example B Capsules of the
following composition are manufactured: m ca rule  



15 Active substance 10  Lactose 155  Corn starch 30  Talc 5 Capsule fill
weight 200 20 The active substance, lactose and corn starch are firstly
mixed in a mixer and then  in a comminuting machine. The mixture is
returned to the mixer, the talc is added  thereto and mixed thoroughly. The
mixture is filled by machine into hard gelatine  capsules. WO 2006/063708
PCT/EP2005/012993  -25 Example C Suppositories of the following
composition are manufactured:  mg/supp_.  Active substance 15 5
Suppository mass 1285  Total 1300 The suppository mass is melted in a
glass or steel vessel, mixed thoroughly and'  cooled to 45 C. Thereupon,
the finely powdered active substance is added thereto and  stirred until it
has dispersed completely. The mixture is poured into suppository moulds
10 of suitable size, left to cool, the suppositories are then removed from
the moulds and  packed individually in wax paper or metal foil. The
following examples are provided for illustration of the invention. They
should not be  considered as limiting the scope of the invention, but
merely as being representative  thereof. 15 Example 1
10-Methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepine  A
mixture of 3-bromo- I0-methyl-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [ 1,5 d]
[1,4]benzodiazepine (190 mg, 0,60 mmol) and palladium(0) (10% on
charcoal, 64 mg,  20 0.06 mmol) in THE (5 mL) and methanol (5 mL) was
stirred under a hydrogen  atmosphere for 18 h at ambient temperature.
The reaction mixture was filtered and  concentrated. The residue was
purified by chromatography (SiO2, heptane:ethyl
acetate:dichloromethane:methanol = 75:15:10:0 to 0:70:10.20) affording
the title  compound (104 mg, 73%) as a white solid. MS: mle = 238.1
[M+1-I]t. 



25 Example 2 3-Fluoro- 10-methyl-9H-imidazo[1,5-a] [1,2,4]triazolo[ 1,5-d]
[ 1,4]benzodiazepine  a)
3-Fluoro-10-hydroxyrnethyl-9H-imidazo11,5-al11,2,41triazolo(1,5 30 dl[1
41 benzodiaze ine To a suspension of ethyl 3-fluoro-9H-imidazo [1,5-a] [
1,2,4]triazolo[1,5 d] [ 1,4]benzodiazepine-10-carboxylate (EP 519 307)
(9.24 g, 29.5 mmol) in TI-IF (300  mL) was added lithium borohydride (811
mg, 35.4 mmol) and the reaction mixture was WO 2006/063708
PCTIEP20051012993  -26 heated to reflux for 8 h. After cooling to
ambient temperature, it was acidified to pl-I=2 by  adding aq HC11N. The
solvent was evaporated and the residue was taken in aq. NH4OH  (conc.,
100 mL). The resulting solid were filtered off, washed with water (3x 10
mL) and  dried (60 C, vacuo) affording the title compound (6.53 g, 83%)
as a white solid. MS: m/e  5 = 272.2 [M+I-I)+. b)
3-Fluoro-9H-imidazo,5-a(124 triazolo 1 S-d 11 4lbenzodiazepine-10-
carbaldehyde To a suspension of 3-fluoro-10-hydroxymethyl-91-I-imidazo[
1,5-a] [ 1,2,4] triazolo[ 1,5- to d] [ 1,41benzodiazepine (6.00 g, 22.1 mmol)
in dichloromethane (200 mL) at 0 C was  added sodium bicarbonate (5.58
g, 66.4 mmol) and Dess-Martin periodinane (14.5 g,  33.2 mmol). After
stirring at this temperature for 35 min it was allowed to warm to  ambient
temperature and stirred for another 1.5 h. Heptane (300 mL) and
dichloromethane (100 mL) were added and the orange suspension was
stirred for  15 additional 2 h. After filtration through Hyflo(r) it was carefully
washed with  dichloromethane and evaporated. Purification of the residue
by chromatography (SiO2,  ethyl acetate: methanol = 19:1) afforded the
title compound (5.12 g, 86%) as an off-white  solid. MS: mle = 270.3
[M+H]'. 20
c)3-Fluoro-l0-methl-'2H-imidazolh5-al(1241triazolo[_1,5-dl(1,4]_benzodiaz
epine  To a suspension of 3-fluoro-9H-imidazo[ 1,5-a] [1,2,4]triazolo[1,5 d]
[1,4]benzodiazepine-l0-carbaldehyde (332 mg, 1.25 mmol) in diethylene
glycol (3.6  mL) was added potassium hydroxide (140 mg, 2.5 mmol) and
hydrazine monohydrate  (486 L, 10.0'mmol). The white suspension was
stirred for 17 hat 150 C before it was 25 cooled to ambient temperature,
diluted with water (50 mL) and extracted with ethyl  acetate (150 mL). The
organic layers were washed with brine (150 mL) and dried over  



sodium sulfate. Purification of the residue by chromatography (Si02,
heptane:ethyl  acetate:dichloromethane:methanol = 75:15:10:0 to
0:80:10:10) afforded the title  compound (68 mg, 21%) as a white solid.
MS: m/e = 256.3 [M+H]+. 30 Example 3
3-Chloro-l0-methyl-91-1-imidazo[1,5-a][1,2,4]triazolo[ 1,5-d][
1,4]benzodiazepine  As described for example 2c, 3-chloro-9H-imidazo[
1,5-al [1,2,4]triazolo{ 1,5 d] [ 1,4]benzodiazepine-10-carbaldehyde (200
mg, 0.70 mmol), instead of 3-fluoro-9H 35 imidazo[1,5-a]
[1,2,4]triazolo[1,5-d][1,4]benzodiazepine-10-carbaldehyde, was converted
WO 2006/063708 PCT/EP2005/012993  -27 to the title compound (130
mg, 68%) which was obtained as a white solid. MS: m/e  272.0 [M+H]+.
Example 4 5
3-Bromo-10-methyl-9H-imidazo(1,5-a][1,2,4]triazolo[1,5_d][1,41benzodiaz
epine  As described for example 2c, 3-bromo-9H-imidazo[1,5-a]
[1,2,41triazolo[i,5 d] [ 1,4]benzodiazepine-l0-carbaldehyde (598 mg, 1.25
mmol), instead of 3-fluoro-9H-
imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine-l0-carbaldehyde,
was converted  to the title compound (256 mg, 65%) which was obtained
as a white solid. MS: m/e to 316.1/318.0 [M+H]+. Example 5
3-Bromo-6,10-dimethyl-9H-imidazo[1,5-a]11,2,4]triazolo[1,5-d]
[1,4]benzodiazepine  a) 5-Bromo-2-(4-methyl-imidazol-l-yl)-benzonitrile A
mixture of 5-bromo-2-fluoro-benzonitrile (25.0 g, 125 mmol),
4-methylimidazole  15 (12.5 g, 152 mmol), potassium carbonate (34.55 g,
250 mmol) in DNISO (500 mL) was  stirred at 90 C for 16 h. Water (1.5 L)
was added and the resulting suspension was stirred  with ice-bath cooling
for lh. The precipitate was filtered, washed with water (0.5 L) and  dried at
50 C over KOH. The resulting raw material (25.6 g) was dissolved in
boiling  Ethyl acetate (300 ml). After addition of diisopropylether (300 ml)
the solution was 20 allowed to cool to room temperature. Filtration and
drying afforded the title compound  (19.35 g, 59%) as a white solid. Mp
166 C. b) 5-Bromo-2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yI
-benzonitrile A solution of 5-bromo-2-(4-methyl-imidazol-l-yl)-benzonitrile
(11.0 g, 42.0 mmol) and  N,N-dimethylmethyleneiminium chloride (5.0 g,
53.4 mmol) in DMF (75 rnL) was 



25 stirred at 90 C for 16 h. The solvent was evaporated and the oily
residue was partitioned  between saturated aqueous sodium bicarbonate
solution and Ethyl acetate. The organic  phase was dried over sodium
sulfate, concentrated and purified by chromatography  (SiO2, gradient
CH2Cl2 to 35%(CH2CI2/MeOH = 9/1) to afford the title compound as an
oil that solidifies on standing (10.62 g, 79%). MS: m/e = 319.2/321.3
[VI+H]+. 30 c) [3-f4-Bromo-2-cyano-phen -1
-methl-3H-imidazol-4-lmethl-trimethl- ammonium; iodide A solution of
5-bromo-2-(5-dimethylaminomethyl-4-methyl-imidazol-l-yl)-benzonitrile
(5.57 g, 17.4 mmol) in CH2C2 (130 mL) was treated with methyl iodide
(1.3 mL, 20.9 \\TO 2006/063708 PCT/EP2005/012993  -28 mmol) and
kept at 4 C for 72 h. The white crystalline material formed was filtered and
dried (6.4 g, 80%). MS: m/e = 333.2/335.2 [M]+. d)
3-Bromo-610-dimeihyl-9H-imidazo[15-alf1241triazolo(1
5-dl(141benzodiazeoine  A mixture of
[3-(4-bromo-2-cyano-phenyl)-5-methyl-3H-imidazol-4-ylmethyl] 5
trimethyl-ammonium; iodide (462 mg, 1 mmol) and acetic hydrazide (74
mg, 1.2 mmol)  in DMF (5 ml) was stirred at 120 C for 16 h, then the
mixture was heated to 150 C for  another 12 h. After cooling to rt water (20
mL) was added, the precipitate filtered and  dried. Recrystallisation from
Ethyl acetate affords the title compound as a yellow  crystalline material
(47 mg, 14%). MS: We = 332.0 [M+H] ". 10 Example 6
10-Ethyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d] [1,4]benzodiazepine A
solution of 10-vinyl-9H-imidazo[1,5-a]
[1,2,4]triazolo[1,5-d][1,4]benzodiazepine  (Example 18) (85 mg, 0.34
mmol) in methanol (10 ml) and THE (3.5 ml) was flushed  with argon.
Pd/C (10%, 36 mg, 0.03 mmol) was added and the mixture was stirred for
23 15 h at ambient temperature under a hydrogen atmosphere. It was
filtered over Hyflo(r),  washed with methanol and was evaporated.
Purification of the residue by  chromatography (SiO2, heptane:ethyl
acetate:dichloromethane:methanol = 75:15:10:0 to  0:70:10:20) afforded
the title compound (67 mg, 79%) as a white solid. MS: m/e = 252.2
[M+H]`. 20 Example 7  3-Cyclopropyl-10-methyl-9H-imidazo[1,5-a]
[1,2,4]triazolo[1,5-d] [ 1,4]benzodiazepine  To a suspension of
3-bromo-10-methyl-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [1,5 d]
[1,4]benzodiazepine (190 mg, 0.60 mmol) in THE (5 mL) was added was
added under  



an argon atmosphere tetrakis(triphenylphosphine)palladium(0) (35 mg,
0.03 mmol) and  25 cyclopropylzinc chloride (0.5 M in TI-IF,1.5 mL, 0.75
mmol). After stirring for 18 hat ambient temperature it was added further
tetrakis(triphenylphosphine)palladium(0) (70  mg, 0.06 mmol) and
cyclopropylzinc chloride (0.5 M in THF, 3.0 mL, 1.5 mmol) and the
mixture was stirred for 23 h at 60 C. The reaction mixture was diluted with
ethyl acetate  (30 mL) and was washed with aqueous sodium carbonate
(sat., 25 mL) and water (25 30 mL). The aqueous layer was extracted with
ethyl acetate (30 mL) and the combined  organic layers were dried over
sodium sulfate. Purification of the residue by  chromatography (SiO2,
heptane:ethyl acetate:dichloromethane:methanol = 75:15:10:0 to
0:80:10:10) afforded the title compound (25 mg, 15%) as a white foam.
MS: We = 238.1  [M+H]'. 35 Example 8
3-Ethynyl-10-methyl-9H-imidazo[1,5-a] [ 1,2,4]triazolo [ 1,5-d] [
1,4]benzodiazepine WO 2006/063708 PCT/EP2005/012993  -29 a)
10-Methl-3-trimethylsilvanylethn l-9H-imidazo1S-a(1241triazolo(1 5-
d111,4]benzodiaze ine A suspension of 3-bromo-10-methyl-9H-imidazo[
1,5-a] [ I,2,4] triazolo[ 1,5 d] [l,4]benzodiazepine (316 mg, 1.00 mmol),
trimethylsilylacetylene (221 L, 1.55  5 mmol),
bis(triphenylphosphine)-palladium(II) chloride (35 mg, 0.05 mmol),
triphenyiphosphine (8 mg, 0.03 mmol) and triethylamine (0.50 mL, 3.6
mmol) in TI-IF (5  mL) was stirred for 15 min at ambient temperature.
Copper(I) bromide (1.4 mg, 0.01  mmol) was added and the reaction
mixture was stirred for 23 h at 70 C under an argon  atmosphere. The
mixture was diluted with ethyl acetate (20 mL) and washed with 1o
aqueous citric acid (10%, 40 mL). The aqueous phase was extracted with
ethyl acetate (40  mL) and the combined organic layers were dried over
sodium sulfate. Purification by  chromatography (Si02, heptane:ethyl
acetate:dichloromethane:methanol = 75:15:10:0 to  0:80:10:10) afforded
the title compound (332 mg, 99 %) as a yellow foam. MS: m/e =  334.2
[M+H]t. 15 b) 3-Etb my1-10-methyl-9H-imidazo[1,5-a1[1 2 4ltriazolo 1
5-d][1 4]benzodiaze ine  To a solution of
10-methyl-3-trimethylsilanylethynyl-9H-imidazo[1,5-
a][1,2,4]triazolo[1,5-d]-[1,4]benzodiazepine (332 mg, 1.00 mmol) in a
mixture of THE  (3.6 mL) and MeOH (0.36 mL) was added under an argon
atmosphere at -70 C  tetrabutylammonium fluoride trihydrate (331 mg,
1.05 mmol). After stirring for 30 min 



20 at this temperature, the dry ice bath was replaced with an ice bath and
the reaction  mixture was stirred for 2 h at 0 C. It was diluted with ethyl
acetate (20 mL), washed with  aqueous Na2CO3 and extracted with ethyl
acetate (20 mL). Drying over sodium sulfate  and purification by
chromatography (SiO2, heptane:ethyl acetate:dichloromethane:methanol
= 75:15:10:0 to 0:80:10:10) afforded the title  25 compound (184 mg, 70
%) as an off-white solid. MS: m/e = 262.1 [M+H]*.  Example 9
10-Ethyl-3-tuoro-9H-imidazo[1,5-al [1,2,41triazolo(1,5-d]
[1,4]benzodiazepine  To a suspension of 3-fluoro-10-vinyl-9H-imidazo [
1,5-a] [ 1,2,4] triazolo (1,5 d] [ 1,4]benzodiazepine (200 mg, 0.75 mmol) in
ethanol (2 mL) was added palladium(0)  30 (10% on charcoal, 20 mg, 0.19
mmol) and stirred for 18 hat ambient temperature under  a hydrogene
atmosphere. The reaction mixture was filtered over Hyflo(r) and washed
with  ethanol. Purification by chromatography (Si02, ethyl
acetate:methanol = 100:0 to 90:10)  afforded the title compound (181 mg,
90 %) as a white solid. MS: m/e = 270.,3 [M+H]'.  Example 10 35
3-Chloro-10-ethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepi
ne WO 2006/063708 PCT/EP2005/012993  -30 To a solution of
3-chloro-10-vinyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5 dJ
[1,4]benzodiazepine (270 mg, 0.95 mmol) in THE (5 mL) was added
palladium(0)  (10% on charcoal, 20 mg, 0.19 mmol) and was stirred for 3
hat ambient temperature  under a hydrogene atmosphere. The reaction
mixture was filtered over Hyflo(c) and 5 washed with THF. Purification by
chromatography (SiO2, heptane:ethyl  acetate:dichloromethane:methanol
= 50:30:20:0 to 0:75:20:5) afforded the title compound  (58 mg, 20 %) as a
white solid. MS: m/e = 286.1 [M+H]+. Example 11
IO-Ethyl=3-methoxy-9H-imidazo [ 1,5-a] [1,2,4]triazolo[ 1,5-d] [
1,41benzodiazepine  10 To a solution of 10-ethyl-3-fluoro-9H-imidazo [
1,5-a] [ 1,2,4]triazolo [ 1,5 d] [ 1,41benzodiazepine (120 mg, 0.45 mmol) in
DMSO (1.2 mL) was added sodium  methoxide (120 mg, 2.22 mmol) and
was stirred for 4 h at 130 C. The reaction mixture  was diluted with ethyl
acetate (20 mL), washed with aqueous sodium carbonate (sat.) and  was
extracted with ethyl acetate (20 mL). Drying over sodium sulfate and
purification by 15 chromatography (SiO2, heptane:ethyl
acetate:diehloromethane = 80:20:0 to 0:90:10)  afforded the title
compound (99 mg, 79 %) as a white solid. MS: m/e = 282.1 [M+H] ".  



Example 12 3-Chloro-10-propyI-9H-imidazo[1,5-a} [1,2,4]triazolo[1,5-d]
[1,4]benzodiazepine  As described for example 2c,
1-[3-chloro-9H-imidazo[ 1,5-a] [1,2,4]triazolo [ 1,5 20
d][1,4]benzodiazepin-10-y1]-propan-l-one (98 mg, 0.32 mmol), instead
of3-fluoro-9H- imidazo[1,5-aj[1,2,4]triazolo[1,5-d]
[1,44benzodiazepine-l0-carbaldehyde, was converted  to the title
compound (87 mg, 93%) which was obtained as a light brown solid. MS:
m/e  = 300.1 [M+H]+. Example 13 25
3-Chloro-10-cyclopropyl-9H-imidazo[1,5-a]
[1,2,4]triazolo[1,5-dJ[1,4]benzodiazepine  a) 3-Chloro-9H-imidazo`1 5-al
[12 4ltriazolo[1 5-dill 4lbenzodiazepine A suspension of
3-chloro-9H-imidazo[ 1,5-a] [ 1,2,4)triazolo[ 1,5-d] 11,41b enzo-diazepine-
10-carboxylic acid (EP 519 307) (17.5 g, 57.8 mmol) in diethylene glycol
dibutyl ether 30 (200 mL) was stirred for 62 h at 200 C under a
nitrogen-atmosphere. The resulting  suspension was treated with 770 mL
heptane and stirred for 1.5 h at 0 C. Filtration and  washing with heptane
(2 x 100 mL) afforded the title compound (14.1 g, 94%) as an off- white
solid. MS: m/e = 258.0 [M+H]+. b) 3-Chloro-10-iodo-9H-imidazof l,5-al
[112,4ltriazolo[ 1,5-d1 [1,4lbenzodiazepine 35 To a solution
of3-clrloro-9H-imidazo[1,5-a)[1,2,4]triazolo[1,5-d)[1,4]benzodiazepine
(7.40 g, 28.7 mmol) in dimethylformamide (240 mL) was added iodine
(14.6 g, 57.5 WO 2006/063708 P(T/EP20051012993   -31  mmol). The
resulting mixture was stirred for 6 d at 55 C before water (3 L) and
aqueous  Na2SZO3 (10%, 500 mL) were added and the the mixture
extracted with dichloromethane.  Drying over sodium sulfate and
purification by chromatography (SiOz, dichloromethane:ethanol = 100:0 to
97:3) afforded the title compound (3.10 g, 35%) as a  5 white crystalline
solid, MS: m/e = 383.9 [M]'. c) 33-Chloro- l0-cyclopropyl-9H-imidazo
(1,5-a1 X1,2 41 triazolo [ 1 5-dl [ 14lbenzodiazenine  To a suspension of
3-chloro-l0-iodo-9H-imidazo [1,5-a] [ 1,2,4]triazolo [ 1,5 d]
[1,4]benzodiazepine (200 mg, 0.52 mmol) in THE (5 mL) was added was
added under  an argon atmosphere
tetrakis(triphenylphosphine)palladium(0) (30 mg, 0.026 mmol) 10 and
cyclopropylzinc chloride (0.38 M in THF, 3.4 mL, 1.3 mmol) and the
mixture was  stirred for 3 h at ambient temperature. The reaction mixture
was diluted with ethyl  acetate (30 mL) and was washed with aqueous
sodium carbonate (sat., 25 mL) and water  



(25 mL). The aqueous layer was extracted with ethyl acetate (30 mL) and
the combined  organic layers were dried over sodium sulfate. Purification
of the residue by 15 chromatography (SiO2, heptane:ethyl
acetate:dichloromethane = 60:20:20 to 10:70:20)  afforded the title
compound (33 mg, 21%) as a white solid. MS: m/e = 298.0 [M+H]t.
Example 14 3-Chloro-10-cyclopropylmethyl-9H-inidazo [1,5-a]
[1,2,4]triazolo [1,5- d] [1,4]benzodiazepine 20 As described for example
2c, cyclopropyl-[3-chloro-9H-imidazo[1,5-
a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-l0-yl]-methanone (400 mg, 1.23
mmol),  instead of 3-fluoro-9H-imidazo{ 1,5-aj [1,2,4]triazolo[I,5-d] [
1,4]benzodiazepine-10- carbaldehyde, was converted to the title
compound (182 mg, 48%) which was obtained as  a white foam. MS: We
= 312.0 [M+H]~'. 25 Example 15
10-Cyclopropyhnethyl-3-[2-(2-hydroxy-ethoxy)-ethoxy]-9H-imidazo (1,5-
a][1,2,4]triazolo[1,5-d] [1,4)benzodiazepine As described for example 2c,
cyclopropyl-[3-fluoro-9H-imidazo[1,5-
a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-l0-yl]-methanone (400 mg, 1.29
mmol),  30 instead
of3-fluoro-9H-imidazo[1,5-al[1,2,4]triazolo[1,5-d][1,4]benzodiazepine-10
carbaldehyde, was converted to the title compound (170 mg, 34%) which
was obtained as  a light yellow oil. MS: mle = 282.2 [M+H]+. Example 16
1-[3-chloro-9H-imidazo[1,5-a]
[1,2,4]triazolo[1,5-d][1,4]benzodiazepin.-10-y1]-propan- 35 1-01 WO
2006/063708 PCT/EP2005/012993  -32 To a suspension o
1-[3-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5 d]
(1,4]benzodiazepin-10-yl]-propan-l-one (777 mg, 2.48 mmol) in methanol
(5 mL)was  added sodium borohydride (141 mg, 3.72 mmol) and the
reaction mixture was stirred for  18 h at ambient temperature. It was
diluted with dichloromethane and washed with 5 aqueous sodium
carbonate (1 N). The aqueous layers were extracted with
dichloromethane and the combined organic layers were dried over sodium
sulfate. After  addition of toluene the dichloromethane was distilled off and
the resulting white  suspension was filtered. Washing of the residue with
toluene afforded the title compound  (656 mg, 83%) as a white solid. MS:
m/e = 316.0 [M+H]+. 



10 Example 17  3-Chloro-l0-cyclopropylaminomethyI-9H-imidazo[ 1,5-a]
[1,2,4]triazolo[1,5- dl[1,4]benzodiazepine To a suspension of
3-chloro-9H-imidazo[ 1,5-a] [ 1,2,4] triazolo [ 1,5 d] [
1,4]benzodiazepine-l0-carbaldehyde (200 mg, 0.76 mmol) and
magnesium sulfate  15 (400 mg, 3.32 mmol) in dichloromethane (2 mL)
was added cyclopropylamine (80 L,  1.13 mmol) and the reaction mixture
was stirred for 18 hat ambient temperature,  Toluene (2 mL) was added
and stirring was continued for 3 d at 100 C. After addition of  sodium
borohydride (57 mg, 1.51 mmol) and methanol (2 mL) the resulting
mixture was  stirred for 24 h at ambient temperature. It was diluted with
aqueous sodium carbonate (1 20 N) and extracted with dichloromethane.
Drying over sodium sulfate and purification by  chromatography (SiO2,
dichloromethane:(dicbloromethane:methanoI:ammonia =  70:27:3) = 95:5
to 90:10) afforded the title compound (108 mg, 44 %) as a white solid.
MS: m/e = 327.0 [M+H]+. Example 18 25 10-Vinyl-9H-imidazo[1,5-al
[l,2,4]triazolo[1,5-d] [1,4]benzodiazepine A mixture of
methyltriphenylphosphonium bromide/sodium amide (793 mg, 2.00  mmol)
in THE (4.3 mL) was stirred for 15 min at ambient temperature.
9H-imidazo[1,5-
a][1,2,4]triazolo(1,5-d][1,4]benzodiazepine-10-carbaldehyde (251 mg, 1.00
mmol) was  added and sirring was continued for 5.5 hat this temperature.
The resulting suispension 30 was filtered, washed with THE and
concentrated. Purification by chromatography (SiO2,  heptane:ethyl
acetate:dichloromethane:methanol = 75:15:10:0 to 0:80:10:10) afforded
the  title compound (28 mg, 11 %) as a white solid. MS: m/e = 250.2
[M+H]*. Example 19
3-Fluoro-10-vinyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepi
ne  35 As described for example 18, 3-fluoro-9H-imidazo[1,5-a]
[1,2,4]triazolo[1,5 dJ[1,4]benzodiazepine-10-carbaldehyde (3.5 g, 13.0
mmol), instead of 9H-isnidazo[1,5 WO 2006/063708 PCT/EP2005/012993
-33 a] [1,2,4]triazolo[1,5-d] [1,4]benzodiazepine-10-carbaldehyde, was
converted to the title  compound (2.45 g, 71%) which was obtained as a
light yellow crystalline solid. MS: role  268.3 [M+H]+. Example 20 5
3-Chloro-10-vinyl-9H-inudazo[1,5-a][1,2,4]triazolo[ 1,5-d]
[1,4]benzodiazepine  



As described for example 18, 3-chloro-9H-imidazo[1,5-a]
[1,2,41triazolo[1,5 d] [ 1,4]benzodiazepine-l0-carbaldehyde (200 mg, 0.70
mmol), instead of 9H-
imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine-10-carbaldehyde,
was converted  to the title compound (98 mg, 49%) which was obtained as
a white solid. MS: m/e = 10 284.0 [M+H]+. Example 21
3-Chloro-10-(E)-propenyl-9H-imidazo[1,5-a][1,2,4]triazolo[l,5-d]
[1,4]benzodiazepine  A suspension of3-chloro-9H-imidazo[1,5-a]
[1,2,4]triazolo[ 1,5-d][1,4]benzodiazepine- 10-carbaldehyde (200 mg, 0.70
mmol), potassium carbonate (290 mg, 2.10 mmol) and 15 ethyl
triphenylphosphonium bromide (312 mg, 0.84 mmol) in dioxane (2 mL)
was  irradiated in the microwave for 20 min at 150 C. The reaction mixture
was filtered,  washed with dioxane (5 mL) and was concentrated.
Purification by.chromatography  (SiO2, ethyl acetate:dichloromethane =
1:1) afforded the title compound (33 mg, 16%) as  a white solid. MS: We =
298.0 [M+H]+. 20 Example 22
3-Chloro-10-(Z)-propenyl-9H-imidazo[1,5-a] [1,2,4]triazolo[ 1,5-d]
[1,4]benzodiazepine  A suspension of3-chloro-9H-imidazo[1,5-a]
[1,2,4]triazolo[ 1,5-d] [1,4]benzodiazepine- 10-carbaldehyde (200 mg, 0.70
mmol), potassium carbonate (290 mg, 2.10 mmol) and  ethyl
triphenylphosphonium bromide (312 mg, 0.84 mmol) in dioxane (2 mL)
was 25 irradiated in the microwave for 20 min at 150 C. The reaction
mixture was filtered,  washed with dioxane (5 mL) and was concentrated.
Purification by chromatography  (SiO2, ethyl acetate:dichloromethane =
1:1) afforded the title compound (42 mg, 20%) as  a white solid. MS: m/e =
298.0 [M+H]+ Example 23 30
3-Chloro-10-((E)-2-cyclopropyl-vinyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine A suspension of 3-chloro-9H-imidazo [ 1,5-a]
[1,2,41 triazolo [ 1,5-d] [ 1,4]benzodiazepine- 10-carbaldehyde (200 mg,
0.70 mmol), potassium carbonate (290 mg, 2.10 mmol) and  cyclopropyl
triphenylphosphonium bromide (333 mg, 0.84 mmol) in DMF (2 mL) was
35 stirred for 18 h at ambient temperature and 24 h at 90 C. The reaction
mixture was  diluted with ethyl acetate (20 mL) and washed with aqueous
sodiumcarbonate (sat.). WO 2006/063708 PCTJEP2005/012993  -34
Drying over sodium sulfate and purification by chromatography (Si02,
heptane:ethyl  



acetate:dichloromethane = 60:20.20 to 30:50:20) afforded the title
compound (16 mg,  7%) as a white solid. MS: m/e = 324.2 [M+H] Example
24 5 3-Chloro-10-((Z)-2-cyclopropyl-vinyl)-9H-imidazo[1,5-a]
[1,2,4]triazolo[1,5- d][1,4]benzodiazepine A suspension of
3-chloro-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [ 1,5-d] [ 1,4]benzodiazepine-
10-carbaldehyde (200 mg, 0.70 mmol), potassium carbonate (290 mg,
2.10 mmol).and  cyclopropyl triphenylphosphonium bromide (333 mg, 0.84
mmol) in DMF (2 mL) was to stirred for 18 h at ambient temperature and
24 h at 90 C. The reaction mixture was  diluted with ethyl acetate (20 mL)
and washed with aqueous sodium carbonate (sat.).  Drying over sodium
sulfate and purification by chromatography (Si02, heptane:ethyl
acetate:dichloromethane = 60:20:20 to 30:50:20) afforded the title
compound (58 mg,  26%) as a white solid. MS: mle = 324.2 [M+H]'. 15
Example 25  10-Ethynyl-3-fluoro-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo[
1,5-d] [ 1,4] b enzodiazep ine  As described for example 27,
3-flubro-9H-imidazo[ 1,5-a] [ 1,2,4]triazolo[ 1,5 d] [
1,4]benzodiazepine-10-carbaldehyde (600 mg, 2.23 mmol), instead of
3-bromo-9H-
imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine-l0-carbaldehyde,
was converted  20 to the title compound (470 mg, 80%) which was
obtained as an off-white solid. MS: m/e  = 265.1 [M] ~. Example 26
3-Chloro-10-ethynyl-9H-imidazo [1,5-a] [ 1,2,4]triazolo[1,5-d] [
1,4]benzodiazepine  To a suspension of
3-chloro-10-(3-hydroxy-3-methyl-but-1-ynyl)-9H-imidazo[ 1,5 25
a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine (212 mg, 0.62 mmol) in toluene
(2 mL) was  added potassium hydroxide (14 mg, 0.25 mmol) and the
reaction mixture was stirred for  2 h at 110 C. Purification of the reaction
mixture by chromatography (SiO2,  heptane:ethyl acetate = 80:20 to
0:100) afforded the title compound (120 mg, 68%) as a  white solid. MS:
rn/e = 282.1 [Nf+H]*. 30 Example 27
3-13romo-10-ethynyl-9H-imidazo[1,5-a] [1 ,2,4]triazolo[ 1,5-d]
[1,4]benzodiazepine  To a suspension of 3-bromo-9H-imidazo [ 1,5-a] [
1,2,4]triazolo[ 1,5 d] [ 1,4]benzodiazepine-10-carbaldehyde (1.08 g, 3.27
mmol) in methanol (45 mL) was  added
dimethyl-l-diazo-2-oxopropylphosphonate (878 mg, 4.57 mmol) and
potassium  35 carbonate (903 mg, 6.53 mmol) and the reaction mixture
was stirred for 19 h at ambient 



temperature and was then poured onto aqueous sodium hydrogen
carbonate (0.5 M, 125 WO 2006/063708 PCTIEP20051012993  -35 mL).
It was extracted with ethyl acetate (600 mL) and the organic layers were
dried over  sodium sulfate. Trituration in ethyl acetate (10 mL) afforded the
title compound (453mg,  43%) as a white solid. NIS: m/e = 326.11327.9
[M+H]+. Example 28 5
3-Chloro-l0-(3-hydroxy-3-methyl-but-1-ynyl)-9H-imidazo[1,5-a]
[1,2,4]triazolo[1,5- d] (1,41benzodiazepine To a mixture of
3-chloro-l0-iodo-9H-imidazo[ 1,5-a] [1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (3.00 g, 7.82 mmol), his (triphenylphosphine)
palladium(II)  chloride (150 mg, 0.21 mmol) in diethylamine (90 mL) was
added copper(I) iodide (100 10 mg, 0.53 mmol) and 2-methyl-3-butin-2-ol
(3.00 mL, 30.7 mmol) and the resulting  suspension was stirred for I h at
65 C. The reaction mixture was concentrated and  purification of the
residue by chromatography (Si02, dicbloromethane:methanol = 99:1  to
97:3) afforded the title compound (2.40 g, 90%) as a white crystalline
solid. MS: m/e =  340.1 [M+H] ". 15 Example 29
3-Pluoro-10-phenylethynyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d]
[1,4]benzodiazepine  To a mixture of 3-fluoro-10-iodo-9H-imidazo[ 1,5-aj [
1,2,4] triazolo [ 1,5 d] [1,4]benzodiazepine (1.10 g, 2.99 mmol) in
diethylamine (15 mL) and DMF (7 mL)  were added
bis(triphenylphosphine)palladium(II) chloride (25 mg, 0.04 mmol) L), 20
copper(I) iodide (4 mg, 0.02 mmol) and phenylacetylene (0.37 mL, 3.3
mmol) and the  resulting suspension was stirred for 1 h at 65 C. The
reaction mixture was concentrated  and dissolved in dichloromethane,
washed with water and dried over sodium sulfate.  Purification by
chromatography (SiO2, dichloromethane:ethanol = 100:0 to 98.5:1.5)
afforded the title compound (820 mg, 80%) as a colourless crystalline
solid. MS: We =  25 342.2 [M+H] ", Example 30
3-Chloro-10-phenylethynyl-9H-imidazo[ 1,5-a] [1,2,4]triazolo[ 1,5- d][
1,4]benzodiazepine To a mixture of 3-chloro-l0-iodo-9H-imidazo [ 1,5-a] [
1,2,4]triazolo[ 1,5 30 d] [1,4]benzodiazepine (100 mg, 0.26 mmol),
triphenylphosphine (21 mg, 0.01 mmol)  



and bis(triphenylphosphine)palladium(II) chloride (9.1 mg, 0.01 mmol) was
added  piperidine (1 mL) and the resulting suspension was stirred for 15
min under an argon  atmosphere. Copper(I) iodide (0.5 mg, 0.003 mmol)
and phenylacetylene (43.xL, 0.39  mmol) were added and stirring was
continued for 18 hat ambient temperature. The 35 reaction mixture was
heated to 50 C for 30 min before diluting with water and extraction WO
2006/063708 PCT/EP2005/012993  -36 with ethyl acetate. The combined
organic layers were washed with aqueous sodium  chloride (sat.) and
dried over sodium sulfate. Purification by chromatography (SiO2,
hexane:ethyl acetate = 90:10 to 50:50) afforded the title compound (89
mg, 91%) as a  light brown solid. MS: m/e = 357.0 [M]+. 5 Example 31
3-Fluoro-10-(3-fluoro-phenylethynyl)-9H-imidazo[ 1,5-a] [1 ,2,4]triazolo
[1,5- d)[1,4]benzodiazepine As described for example 30,
10-ethynyl-3-fluoro-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [ 1,5- d)
[1,4]benzodiazepine (250 mg, 0.94 mmol), instead of phenylacetylene
using 1-fluoro- 10 3-iodo-benzene instead
of3-chloro-10-iodo-9H-imidazo[1,5-a][1,2,4)triazolo[1,5 d)
[1,4]benzodiazepine, was converted to the title compound (Si02,
heptane:ethyl acetate  = 90:10 to 40:60, 255 mg, 75%) which was
obtained as a white solid. MS: m/e = 360.2  [M+lI]' . Example 32  15
3-Fluoro-10-(3-chloro-phenylethynyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d] [1,4]benzodiazepine As described for example 30,
l0-ethynyl-3-fluoro-9H-imidazo [ 1,5-a] [ 1,2,4]triazolo [ 1,5- d]
[1,4]benzodiazepine (20 mg, 0.08 mmol), instead of phenylacetylene
using 1-chloro-3- iodo-benzene instead of 3-chloro-l0-iodo-9H-imidazo[
1,5-a] [1,2,4]triazolo[1,5 2o d] [t,4]benzodiazepine, was converted to the
title compound (SiO2, hexane:ethyl acetate  = 90:10 to 0:100, 23 mg,
73%) which was obtained as a light brown solid. MS: m/e =  376.3
[M+H]+, Example 33
3-Fluoro-10-(3-trifluoromethyl-phenylethynyl)-9H-imidazo [ 1,5-a] [1
,2,4]triazolo [ 1,5- 25 d] [ 1,4]benzodiazepine As described for example
30, 10-ethynyl-3-fluoro-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [ 1,5- d) [
1,4]benzodiazepine (100 mg, 0.38 mmol), instead of phenylacetylene
using 3- 



bromobenzotrifluoride instead of 3-chloro-10-iodo-9H-imidazo [ 1,5 a] [
1,2,4] triazolo [ 1,5-d] [ 1,4]benzodiazepine, was converted to the title
compound (SiO2,  3o hexane:ethyl acetate = 90:10 to 33:67, 14 mg, 8%)
which was obtained as a light brown  solid. MS: We = 410.3 [M+H]
Example 34  3-Fluoro-10-(3-methoxy-phenylethynyl)-9H-imidazo [ 1,5-a]
[1,2,4]triazolo[1,5- d] [ 1,4]benzodiazepine WO 2006/063708
PCT/EP2005/012993  -37 As described for example 30,
3-chloro-10-iodo-9H-imidazo(1,5-a] [1,2,4]triazolo[1,5-
d](1,4]benzodiazepine (100 mg, 0.26 mmol), using
1-ethynyl-3-methoxy-benzene instead  of phenylacetylene, was converted
to the title compound (Si02, hexane:ethyl acetate 90:10 to 33:67, 78 mg,
69%) which was obtained as a light brown solid. MS: m/e = 388.1  5
[M+1-11 t. Example 35  3-Fluoro-10-(3-methyl-phenylethynyl)-9H-imidazo[
1,5-a] [1,2,4]triazolo [1,5- d][1,4]benzodiazepine As described for example
30, 10-ethynyl-3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo(1,5- 10 d] [
1,4]benzodiazepine (100 mg, 0.38 mmol), instead of phenylacetylene
using 3- iodotoluene instead of 3-chloro-10-iodo-9H-inidazo [ 1,5-a] [1,2,4]
triazolo [ 1,5 d] [ 1,4]benzodiazepine, was converted to the title compound
(SiO2, hexane:ethyl acetate  = 90:10 to 33:67,120 mg, 85%) which was
obtained as a light yellow solid. MS: m/e =  356.2 [M+H]t. 15 Example 36
3-Fluoro-10-(3-isopropyl-phenylethynyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,
5- d] [1,4]benzodiazepine As described for example 30,
10-ethynyl-3-fluoro-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5- d] [
1,4]benzodiazepine (100 mg, 0.38 mmol), instead of phenylacetylene
using 1-bromo- 20 3-isopropylbenzene instead of
3-chl.oro-10-iodo-9H-imidazo[1,5-a] [1,2,4]triazolo [1,5 d]
[i,4]benzodiazepine, was converted to the title compound (SiO;,
hexane:ethyl acetate  = 90:10 to 33:67, 15 mg, 16%) which was obtained
as a light brown semisolid. MS: m/e  384.2 [M+H]t. Example 37 25
3-Fluoro-10-phenyl-9H-imidazo[1,5-a] [1,2,41triazolo[ 1,5-d]
[1,4]benzodiazepine 



To a solution of 3-fluoro-10-(3-chloro-phenyl)-9H-imidazo[ 1,5-a]
[1,2,4]triazolo[ 1,5- d] [1,4]benzodiazepine (1.00 g, 2.84 mmol) in acetic
acid (100 mL) were added sodium  acetate (852 mg, 10.4 mmol) and
palladium(0) (5% on activated carbon, 100 mg, 0.05  mmol). The resulting
mixture was stirred for 4 d at ambient temperature under a 3o hydrogen
atmosphere, filtered over dicalite and was concentrated. The residue was
dissolved in ethyl acetate and was washed with aqueous sodium
hydrogencarbonate (sat.).  Drying over sodium sulfate and
recrystallisation from ethyl acetate afforded the title  compound (550 mg,
61%) as a white crystalline solid. MS: m/e = 318.1 [M+H] t. 35 WO
2006/063708 PCTIEP2005/012993  -38 Example 38
3-Fluoro-10-(3-chloro-phenyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine To a suspension of
9-fluoro-61-1-1,3,3a,6-tetraaza-benzo(e]azulen-5-one (4.40 g, 20  5 mmol)
in chloroform (250 mL) were added N,N-dimethyl-p-toluidine (12 mL) and
phosphorus oxychloride (5.7 mL, 60 mmol) and the resulting mixture was
stirred for 20 h  at 65 C. Further N,N-dimethyl-p-toluidine (1.2 mL) and
phosphorus oxychloride (0.6  mL, 6.3 mmol) were added and stirring was
continued for 1 h at 65 C. After cooling to  ambient temperature the
reaction mixture was poured onto aqueous sodium 10 hydrogen
carbonate (sat., 1 L) and the resulting mixture was stirred vigorously for 45
min.  The layers were separated and the aqueous layers was extracted
with chloroform. The  combined organic layers were dried over
magnesium sulfate and concentrated.  Purification by chromatography
(SiO2, hexane:ethyl acetate = 100:0 to 40:60) and  recrystallisation from
diisopropyl ether afforded 5-chloro-9-fluoro-4H-1,3,3a,6-tetraaza 15
benzo[e]azulene (3.85 g) as a brown solid which was dissolved in DMF
(65 mL) and  cooled to -55 C. 1-Chloro-3-isocyanomethyl-benzene (4.00
g, 26.4 mmol) and a solution  of potassium tert-butyiate (3.15 g, 27.3
mmol) in DMF (15 mL) were added at -50 C to - 55 C. The reaction
mixture was stirred for 1 h at -40C to -50 C before allowing to  warm to
ambient temperature. Acetic acid (1.1 mL) was added and the mixture
was 20 poured onto aqueous sodium hydrogencarbonate (sat., 2 L) and
extracted with ethyl  acetate. The combined organic layers were washed
with aqueous sodium  hydrogencarbonate (sat.) and dried over sodium
sulfate. Purification by chromatography  (SiO2, dichloromethane:ethanol =
100:0 to 98.5:1.5) afforded the title compound (1.25 g,  



18%) as a white crystalline solid. MS: We = 352.2 [M+H]'. 25 Example 39
3-Chloro-l0-(6-methyl-pyridin-2-yl)-9H-imidazo[1,5-a] (1,2,4]iriazolo[1,5-
d][1,4]benzodiazepine To a suspension of
3-chloro-10-iodo-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5 d] [
1,4]benzodiazepine (170 mg, 0.44 mmol) in DMF (2 mL) were added
6-methyl-2- 30 pyridylzinc bromide (0.5 M in THE, 1.06 mL, 0.53 mmol)
and  tetrakis(triphenylphosphine)palladium(0) (10 mg, 0.01 mmol). The
reaction mixture was  stirred for 18 hat 60 C. Further
tetrakis(triphenylphosphine)palladium(0) (10 mg, 0.01  mmol) was added
and stirring was continued for 24 h at 120 C. It was diluted with  aqueous
sodium carbonate (sat.) and extracted with dichloromethane. Drying over
35 sodium sulfate and purification by chromatography (SiO2,
heptane:ethyl WO 2006/063708 PCT/EP20051012993  -39
acetate:dichloromethane = 20:30:50 to 0:90:10) afforded the title
compound (53 mg,  34%) as a white solid. MS: role = 349.3 [M+H]t.
Example 40  10-(2,2-Difluoro-vinyl)-9H-imidazo[ 1,5-al [1,2,4] triazolo[
1,5-d] [ 1,4]benzodiazepine  5 Triphenylphosphine (525 mg, 2.00 mmol)
was dissolved in dry DMF (2 ml) at ambient temperature.
Dibromodifluoromethane (195 l, 2.00lnmol) was added while a mildly
exothermic reaction occured. After stirring for 30 min, 9H-imidazo[1,5-
a][1,2,4]triazolo(1,5-d][1,4]benzodiazepine-10-carbaldehyde (251 mg, 1.00
mmol) was  added followed by zinc dust (131 mg, 2.00 mmol).The
resulting dark brown mixture was io stirred for I h. It was poured onto
aqueous sodium carbonate (saturated, 20 ml) and  extracted with ethyl
acetate. The combined organic layers were washed with brine, dried  over
sodium sulfate and were evaporated. Purification by chromatography
(SiO2,  heptane:ethyl acetate:dichloromethane:methanol = 75:15:10:0 to
0:80:10:10) afforded the  title compound (121 mg, 42 %) as a white solid.
MS: rule = 286.02 [M+H]+. 15 Example 41
10-(2,2-Difluoro-ethyl)-9H-imidazo[ 1,5-a] (1,2,4]triazolo [ 1,5-d] [
1,4]benzodiazepine  As described for example 6,
10-(2,2-difluoro-vinyl)-9H-imidazo[1,5 a] [1,2,4] triazolo[ 1,5-d]
[1,4]benzodiazepine (80 mg, 0.28 mmol), instead of 10-vinyl-91- imidazo [
1,5-a] [1,2,4] triazolo[ 1,5-d] [ 1,4]benzodiazepine, was converted to the
title zo compound (SiO2, heptane:ethyl acetate:dichloromethane:methanol
= 75:15:10:0 to  



0:70:10:20, 31 mg, 39%) which was obtained as a white solid. MS: m/e =
288.1 [M+H)+.  Example 42 3-Bromo-10-propyl-9H-imidazol1,5-a] [1,2,4]
triazolo[ 1,5-d] [ 1,4]benzodiazepine  25 As described for example 2c,
1-[3-bromo-9H-imidazo(1,5-a] [ 1,2,4]triazolo[ 1,5 d]
[1,4]benzodiazepin-l0-yl]-propan-1-one (102 mg, 0.28 mmol), instead of
3-fluoro- 91-1-imidazo[1,5-a][1,2,4]triazolo[
1,5-d][1,4]benzodiazepine-l0-carbaldehyde, was  converted to the title
compound (32 mg, 32%) which was obtained as an off-white solid.  MS:
m/e = 343.9/346.0 [M+H)+. 30 Example 43  3,6,10-Trimethyl-9H-imidazo [
1,5-a] [ 1,2,4]triazolo [1,5-d] [ 1,4]benzodiazepine  a)
5-Methyl-2-(4-methyl-imidazo!-l-yl)-benzonitrile In analogy to example 5a,
2-fluoro-5-methyl-benzonitrile was reacted with 4- methylimidazole and
potassium carbonate for 16 h at 90 C . After aqueous workup the  35 title
compound was obtained as a white solid (yield: 48%). MS: m/e = 198.4
[M+H]+. WO 2006/063708 PC1'/EP2005/012993  -40 b)
2-(5-Dimethylaminomethyl-4-mil-imidazol-l-yl)-5-methyl-benzonitrile In
analogy to example 5b, 5-methyl-2-(4-methyl-imidazol-l-yl)-benzonitrile
was reacted  with Eschenmoser's salt in DMP for 4 h at 90 C. Evaporation
of the solvent, aqueous  workup and chromatography afforded the title
compound as an oil that solidifies on 5 standing (yield: 64%). MS: m/e =
255.2 [M+H]+ c)
13-(2-Cyano-4-methl-henl-5-methyl-3H-imidazol-4-lmethl-trimethyl-
ammonitim iodide In analogy to example Sc,
2-(5-dimethylaminomethyl-4-methyl-imidazol-l-yl)-5- 10 methyl-benzonitrile
was reacted with methyl iodide for 7 days at 4 C. The title  compound was
obtained as a white crystalline material (yield: 83%). MS: m/e = 269.5
[MY. d) 36'10-Trimeth1-9-imidazo[l 5-alf 12 4triazolol 5-d14]bezodiaze line
In analogy to example 5d,
3-(2-cyano-4-methyl-phenyl)-5-methyl-3H-imidazol-4 15
ylmethyl]-trimethyl-ammonium; iodide was reacted with acetic hydrazide in
DMF for 24  h at 150 C. Evaporation of the solvent and trituration with
McOH afforded the title  compound as a white solid (yield: 9%). MS: mle =
266.4 [M+H] t. Example 44 20
3,10-Dimethyl-9H-imidazo[l,5-a][I,2,4]triazolo[I,5-d] [1,4]benzodiazepine 



In analogy to example 5d,
3-(2-cyano-4-methyl-phenyl)-5-methyl-3H-imidazol-4- ylmethyl]
-trimethyl-ammonium; iodide (example 43c) was reacted with formic
hydrazide in DMF for 24 hat 150 C. Evaporation of the solvent and
trituration with  McOH afforded the title compound as a white solid (yield:
14%). MS: m/e = 252.2 25 [M+H]+. Example 45
3-Methoxy-6,10-dimethyl-9H-imidazo[ 1,5-a] [ 1,2,4]triazolo[ 1,5-d} [
1,4)benzodiazepine  a) 5-Methoxy-2-(4-methyl-imidazol-l-vl)-benzonitrile
In analogy to example 5a, 2-fluoro-5-methoxy-benzonitrile was reacted
with 4 30 methylimidazole and potassium carbonate for 48 h at 100 C.
After aqueous workup and  crystallization from Ethyl acetate 1
diisopropylether the title compound was obtained as a  white solid (yield:
72%). MS: We = 214.1 (M+H]+. b)
245-Dimethvlaminometh1-4-meth1-imidazo1-1-1-5-methox-benzonitrffe
In analogy to example Sb,
5-methoxy-2-(4-methyl-imidazol-1-yl)-benzonitrile was  35 reacted with
Eschenmoser's salt in DMF for 16 hat 70 C. Evaporation of the solvent,
WO 2006/063708 PCT/FP2005/012993  -41 aqueous workup and
chromatography afforded the title compound as an oil (yield: 83%).  MS:
We = 271.4 [M+H]+. c)
(3-(2-Cyano-4-methoxy-phenyl)-5-methyl-3H-imidazol-4-ylmethyll-trimetth
hyl- 5 ammonium; iodide In analogy to example 5c,
2-(5-dimethylaminomethyl-4-methyl-imidazol-l-yl)-5- methoxy-benzonitrile
was reacted with methyl iodide for 6 days at 4 C. The title  compound was
obtained as a. white crystalline material (yield: 89%). MS: m/e = 285.1
[M]+. 10 d) 3-Methoxy610-dimethl-9H-imidazo[15-a Ll 2 4 triazolo 11 5- dt[
141benzodiazepine In analogy to example 5d,
[3-(2-cyano-4-methoxy-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide was reacted with acetic hydrazide in
DMF for 24  h at 150 C. Evaporation of the solvent and trituration with
MeOH afforded the title 15 compound as a white solid (yield: 17%). MS:
m/e = 282.4 [M+H]+.  Example 46  3-Methoxy-10-methyl-9H-imidazo[
1,5-a] [ 1,2,4] triazolo[ 1,5-d] [ 1,4]benzodiazepine  In analogy to example
5d, [3-(2-cyano-4-methoxy-phenyl)-5-methyl-3H-imidazol-4 



2o ylmethyl] -trimethyl-ammonium; iodide (example 45c) was reacted with
formic  hydrazide in DMF for 24 h at 150 C. Evaporation of the solvent and
trituration with  MeOH afforded the title compound as a white solid (yield:
29%). MS: m/e = 268.4  [M+H]+. Example 47 25
3-Trifluoromethyl-10-methyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5- d]
[1,4]benzodiazepine a)
55-Trifluoromethyl-2-(4-methyl-imidazol-l-XD-benzonitrile In analogy to
example 5a, 2-fluoro-5-(trifluoromethyl)-benzonitrile was reacted with 4-
methylimidazole and potassium carbonate for 16 h at 90 C. After aqueous
workup and  3o extraction with Ethyl acetate the organic phase was dried
(Na2SO4) and concentrated to furnish a 3.4:1 mixture of the title
compound and its regioisomer [5-trifluoromethyl-2-
(5-methyl-imidazol-l-yl)-benzonitrile] as a light brown oil (yield: 85%). MS:
We = 252.3  [M+H]+. b) 5-Trifluoromethyl
-2-(5-dimethylaminomethyl-4-methyl-imidazol-l-yl)-benzonitrile WO
2006/063708 PCT/EP2005/012993  -42 In analogy to example 5b,
5-trifluoromethyl-2-(4-methyl-imidazol-1-yl)-benzonitrile (-t- regioisomer)
was reacted with Eschenmoser's salt in DMF for 16 h at 90 C. Evaporation
of the solvent, aqueous workup and chromatography afforded the title
compound as a  yellow oil that was sufficiently pure to be used in the next
step (yield: 53%). MS: m/e 5 309.3 [M+Hr. c)
(3-(2Cyano-4-trifluoromethyphenyl)-5-methyl-3H-imidazol-4-ylmethl-
trimethyl-ammonium; iodide In analogy to example 5c,
5-trifluoromethyl-2-(5-dimethylaminomethyl-4-methyI 10
imidazol-I-yl)-benzonitrile was reacted with methyl iodide for 3 days at 4 C.
The title  compound was obtained as a white crystalline material (yield:
61%). MS: We = 323.3  [M]}. d) 33-Trifluorometh
1-10-methyl-9H-imidazoll,5-alll,2,41triazolo(l,5- d1C1,41benzodiazepine
15 In analogy to example 5d,
j3-(2-cyano-4-trifluoromethyl-phenyl)-5-methyl-3H- imidazol-4-ylmethyl]
-trimethyl-ammonium; iodide was reacted with formic hydrazade in  DMF
for 16 h at 150 C. Evaporation of the solvent and chromatography (Si02,
dichloromethane:methanol = 100:0 to 97:3) afforded the title compound
(yield: 44%) as  



an off-white solid. MS: m/e = 306.1 [M+H]'. 20 Example 48
10-Methyl-3-nitro-9H-imidazo[1,5-a}[1,2,4]triazolo[I,5-d]
[1,4]benzodiazepine  a) 2-(4-Methyl-imidazol-l-l-5-nitro-benzonitrile In
analogy to example 5a, 2-fluoro-5-nitro- benzonitrile was reacted with 4-
methylimidazole and potassium carbonate for 1 h at 20 C. Aqueous
workup afforded a  25 3.6:1 mixture of the title compound and its
regioisomer [2-(5-methyl-imidazol-1-yl)-5 nitro-benzonitrile] as a light
brown solid (yield: 69%). MS: We = 229.4 [M+H]t.  b)
2-(5-Dimethyiaminomethyl-4-methyl-imidazol-l-yl)-5-nitro-benzonitrile In
analogy to example 5b, 2-(4-methyl-imidazol-1-yl)-5-nitro-benzonitrile (+
regioisomer) was reacted with Eschenmoser's salt in DMF for 16 h at 90
C. Evaporation  30 of the solvent, aqueous workup and chromatography
afforded the title compound as a yellow oil that was sufficiently pure to be
used in the next step (yield: 35%). MS: m/e =  286.1 [M+H]+. WO
2006/063708 PCTIEP2005/012993  -43 c) [3-(2-Cyano-4-nitro-phen 1
-5-methyl-3H-imidazol-4-ylmethyll-trimethyl- ammonium; iodide In analogy
to example 5c, 2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-5-nitro-
benzonitrile was reacted with methyl iodide for 3 days at 4 C. The title
compound was 5 obtained as a light brown crystalline material which was
sufficiently pure to be used in the  next step (yield: 75%). MS: m/e = 241.4
[M-NMe3]+ d) 10-Methyl-3-nitro-9H-imidazo11,5-al [1,2,41
rriazolo[1,5-djj1,41benzodiazepine  In analogy to example 5d,
j3-(2-cyano-4-nitro-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide was reacted with formic hydrazide
in DMF for l0 16 h at 150 C. Evaporation of the solvent and
chromatography (SiO2,  dichloromethane:methanol = 100:0 to 97:3)
afforded the title compound (yield: 12%) as  an off-white solid. MS: rile =
283.1 [M+H]+. Example 49  3-Trifluoromethoxy-10-methyl-9H-imidazo
[1,5-a] [ 1,2,4] triazolo [ 1,5- 15 d][1,4]benzodiazepine a)
2-Fluoro-5-trifluoromethoxy-benzaldehyde A solution of
1-fluoro-4-trifluoromethoxy-benzene (21.0 g, 117 mmol) in THE (233 ml)
was cooled to <-70 C. Tert.-butyllithium (86 ml of a 1.5 molar solution in
pentane, 129  



mmol) was added at such a rate that temperature was kept <-70 C.
Stirring in the dry ice 20 bath was continued for 15 min, then DMF (11.6
ml, 150 mmol) was added dropwise  keeping temperature <-70 T. After 30
min the reaction mixture was allowed to reach rt,  quenched with saturated
NH4C1 solution and extracted with ether. The organic phase was  washed
with brine, concentrated and chromatographed (SiO2, heptane:ethyl
acetate =  100:0 to 80:2). The title compound (11.0 g, 53%) was obtained
as a light yellow oil. 'H 25 NMR (300 MHz, DMSO): 8 = 7.60 (t, j = 9.2 Hz,
1H), 7.75-7.35 (m, 2H), 10.20 (s, 1H).  b)
E-2-Fluoro-5-trifluoromethoxy-benzaldehyde oxime A solution of
2-fluoro-5-trifluoromethoxy-benzaldehyde (9.78 g, 47 mmol) in ethanol
(50 ml) was treated with hydroxylamine HCl (3.59 g, 52 mmol) and sodium
acetate (4,27  g, 52 mmol). The mixture was refluxed for 2 h, the solvent
was evaporated and the 30 residue stirred with water (50 ml). The
precipitate was filtered, dried and  chromatographed (SiO2,
heptanes:Ethyl acetate = 100:0 to 80:2) and afforded the title  compound
(9.21g, 88%) as a white solid. MS: m/e = 223.0 [M]''. c)
2-Fluoro-5-trifluoromethoxy-benzonitrile WO 2006/063708
PCT/EP2005/012993  -44 To a solution of
E-2-fluoro-S-trifluoromethoxy-benzaldehyde oxime (47.5 g, 213 mmol)  in
THE (400 ml) was added triethylamine (65.0 ml, 466 mmol). The mixture
was cooled  in an ice bath and trifluoroacetic anhydride (32.8 ml, 236
mmol) was added at such a rate  that the temperature was kept <30 C.
After 1 h at rt all volatiles were evaporated (40 C, 5 200 mbar). The oily
residue was partitioned (ether / water), the organic phase was dried
(Na2SO4) and concentrated. Distillation (24 mbar, T = 80-83 C) afforded
the title  compound (36.1 g, 83%) that was sufficiently pure to be used in
the next step. MS: mle =  205 [M]+. d)
5-Trfluoromethoxy-2-(4-methyl-imidazol-l-yl)-benzonitrile to In analogy to
example 5a, 2-fluoro-5-trifluoromethoxy- benzonitrile was reacted with 4-
methylimidazole and potassium carbonate for 16 h at 90 T. Aqueous
workup afforded a  3:1 mixture of the title compound and its regioisomer
[5-trifluoromethoxy-2-(5-methyl- imidazol-1-yl)-benzonitrile] as a light
brown viscous oil (yield: 100%). `H-NMR (300  MHz, DMSO): 8 = 2.19 (s,
3H), 7.37 (s, 1H), 7.75-7.90 (m, 2H), 8.02 (s, 1H), 8.27 (d, J  15 2.7 Hz,
1H). e) 2-(5-Dimethylaminomethyl:4-methyl-imidazol-l-yl)-5-trifluorometho.
-benzonitrile  In analogy to example 5b,
5-trifluoromethoxy-2-(4-methyl-imidazol-1-yl)- benzonitrile  



(+ regioisomer) was reacted with Eschenmoser's salt in DMF for 24 h at
90 C. Evaporation of the solvent, aqueous workup and chromatography
afforded the title 20 compound as a colorless oil that was sufficiently pure
to be used in the next step (yield:  38%). 'H-NMR (300 MHz, DMSO): 8 =
1.93 (s, 6H), 2.17 (s, 31-I), 3.21 (s, 2H), 7.80-7.95  (m, 3H), 8.22 (s, IH). f)
[3-(2-Cyano-4-trifluoromethoxphenyl)-5-methyl-3H-imidazol-4-vlmethyll-
trimethyl-ammonium; iodide 25 In analogy to example 5c,
2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-5-
trifluoromethoxy-benzonitrile was reacted with methyl iodide for 2 days at
4 C. The title  compound was obtained as a white crystalline material
(yield: 53%). MS: m/e = 339.1  [M]+ g) 3-Triuoromethoxy_
10-methyl-9H-imidazo [ 1,5-al 11,2,41 triazolo [ 1,5- 30 d]
[1,4lbenzodiazepiine In analogy to example 5d,
[3-(2-cyano-4-trifluoromethoxy-phenyl)-5-methyl-3H- imidazol-4-ylmethyl]
-trimethyl-ammonium; iodide was reacted with formic hydrazide in  DMF
for 4 h at 120 C, then for 16 hat 150 T. Evaporation of the solvent and WO
2006/063708 PCT/EP2005/012993  -45 chromatography (SiO2,
dichloromethane:methanol = 100:0 to 96:4) afforded the title  compound
(yield: 39%) as a white solid. MS: m/e = 322.3 [M+H]'. Example 50
3-Chloro-6,10-dimethyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d]
[1,4]benzodiazepine  5 a) S-Chloro-2-(4-methyl-imidazol-l-vl)-benzonitrile
In analogy to example 5a, 5-chloro-2-fluoro-benzonitrile was reacted with
4- methylimidazole and potassium carbonate for 20 h at 90 C. After
aqueous workup and  crystallization from Ethyl acetate the title compound
was obtained as a white solid (yield:  63%). MS: m/e = 218.2 [M+H]'. 10 b)
5-Chloro-2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-benzonitrile In
analogy to example 5b, 5-chloro-2-(4-methyl-imidazol-l-yl)-benzonitrile
was reacted  with Eschenmoser's salt in DMF for 16 hat 90 C. Evaporation
of the solvent, aqueous  workup and crystallization from Ethyl acetate
afforded the title compound as a white 15 solid (yield: 17%). MS: m/e =
275.1 [M+H]'. c)
(3-(4-Chloro-2-cyano-phenyl)-5-methvl-3H-imidazol-4-ylmethyll-trimethvI- 



ammonium iodide In analogy to example 5c,
5-chloro-2-(5-dimethylaminomethyl-4-methyl-imidazol-l-yl)- 2o benzonitrile
was reacted with methyl iodide for 4 days at 4 C. The title compound was
obtained as a white crystalline material (yield: 94%). MS: mle = 230.2
[M-NMe3]'. d) 3-Chloro-6.10-dirneth
1-9H-imidazo[1,5-al[1,2,41triazololl,5-d][1,4lhenzodiazepine  In analogy to
example 5d, [3-(4-chloro-2-cyano-phenyl)-5-methyl-3H-imidazol-4-
yhnethyl]-trimethyl-ammonium; iodide was reacted with acetic hydrazide in
DMF for 25 24 h at 150 C. On cooling in an ice bath the title compound
crystallized as a white solid  (yield: 43%). MS: m/e = 282.4 [M+H]'.
Example 51  3-Fluoro-6,10-dimethyl-9H-imidazo[1,5-a] [1,2,4]triazolo[
1,5-d] [1,4]benzodiazepine  a)
5-Fluoro-2-(4-methyl-imidazol-l-vl)-benzonitrile 30 In analogy to example
5a, 2,5-difluoro-benzonitrile was reacted with 4-methylimidazole  and
potassium carbonate for 20 h at 90 C. After aqueous workup and
crystallization  from Ethyl acetate the title compound was obtained as a
white solid (yield: 41%). MS:  m/e = 202.3 [M+H]'. WO 2006/063708
PCT/EP2005/012993  -46 b)
2-(5-Dimethylaminomethyl-4-methyl-imidazol-l-yl)-5-tluoro-benzonitrile In
analogy to example 5b, 5-fluoro-2-(4-methyl-imidazol-l-yl)-benzonitrile was
reacted  with Eschenmoser's salt in DMF for 24 h at 90 C. Evaporation of
the solvent, aqueous  workup and crystallization from Ethyl acetate /
diisopropylether afforded the title 5 compound as a white solid (yield:
34%). MS: m/e = 259.2 [M+H]+. c)
L3---(2-Cyano-4-fluoro-phenyl-5-methl-313-imidazol-4,ylmethyll trimeth}_I
ammonium; iodide In analogy to example 5c,
2-(5-dimethylaminomethyl-4-methyl-imidazol-l-yl)-5-fluoro.- 10 benzonitrile
was reacted with methyl iodide for 4 days at 4 C. The title compound was
obtained as a white crystalline material (yield: 98%). MS: m/e = 214.1
[M-NMe3]'. d)
3-Fluoro-6.10-dimethyl-9H-imidazo(1,5-all1,2,41triazolo(1,5-d1[1,4ibenzod
iazepine  In analogy to example 5d,
[3-(2-cyano-4-fluoro-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide was reacted with acetic hydrazide in
DMF for 15 24 h at 150 C. The solvent was evaporated and the residue
was crystallized from McOH  to afford the title compound as a white solid
(yield: 28%). MS: m/e = 270.3 [M+H]+.  Example 52 



3-iodo-6,10-dimethyl-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-d]
[1,4]benzodiazepine  a) 5-Iodo-2-(4-methyl-imidazol-l-vi)-benzonitrile 20 In
analogy to example 5a, 2-fluoro-5-iodo-benzonitrile was reacted with 4-
methylimidazole and potassium carbonate for 20 h at 90 C. Aqueous
workup afforded a  1.9:1 mixture of the title compound and its regioisomer
[5-iodo-2-(5-methyl-imidazol-l- yl)-benzonitrile] as a white solid (yield:
92%). MS: m/e = 310.1 [M+H]+. 25 b)
2-(5-Dimethylaminomethyl-4-methyl-imidazol-l-yl)-5-iodo-benzonitrile  In
analogy to example 5b, 5-iodo-2-(4-methyl-imidazol-l-yl)-benzonitrile (+
regioisomer) was reacted with Eschenmoser's salt in DMF for 72 h at 90
C. Evaporation of the solvent, aqueous workup and chromatography
(SiO2, dichloromethane:methanol  = 100:0 to 97:3) afforded the title
compound as a white solid (yield: 38%). MS: m/e =  30 367.0 [M+H]+. c)
[3-(2-Cyano-4-iodo-phenyl) 5-methyl-3H-imidazol-4-ylmethyll-trimethyl-
ammonium; iodide WO 20061063708 PCTIEP2005/012993  -47 In
analogy to example 5c,
2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-5-iodo- benzonitrile was
reacted with methyl iodide for 3 days at 4 C. The title compound was
obtained as a white crystalline material (yield: 94%). MS: m/e = 322.1
[M-NMe3]t. d) 3-lo4o-6,10-dimethyl-9H-imidazo[1,5-al 11,2, 41triazolpj1
5-d1 [1, 41benzodiazeoine  5 In analogy to example 5d,
j3-(2-cyano-4-iodo-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide was reacted with acetic hydrazide in
DMF for 24  h at 150 C. On cooling in an ice bath the title compound
crystallized as an off-white solid  (yield: 29%). MS: m/e = 378.1 [M+H]+.
10 Example 53  3-Iodo-l0-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d]
[1,4]benzodiazepine  hydrochloride (1:1) 15 In analogy to example 5d,
13-(2-cyano-4-iodo-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide (example 52c) was reacted with
formic  hydrazide in DMF for 24 hat 150 C. Evaporation of the solvent and
trituration with  McOI-1 gave the title compound as a free base.
Crystallization of the hydrochloride salt  from McOII I ether afforded the
title compound as an off-white solid (yield: 43%). MS:  



20 m/e = 364.0 [M+H]+. Example 54
4-Chloro-3-fluoro-l0-methyl-9H-imidazo[1,5-a] [ 1,2,4]triazolo[ 1,5-
d][1,4]benzodiazepine hydrochloride (1:1) a)
2-Chloro-3-fluoro-6-(4-methyl-imidazol- 1)-benzonitrile 25 A solution of
2-chloro-3,6-difluoro-benzaldehyde (16.5 g, 93 mmol) in ethanol (g0 ml)
was treated with hydroxylamine HCI (7.80 g, 112 mmol) and sodium
acetate (9.20 g, 112  mmol). The mixture was heated under reflux for 16
h, then the solvent was evaporated  and the residue stirred with water.
The precipitate was filtered and dried to afford 2-
chloro-3,6-difluoro-benzaldehyde oxime. It was dissolved in acetic
anhydride (140 ml) 3o and refluxed for 16 h, then the mixture was
evaporated to afford 2-chloro-3,6-difluoro- benzonitrile as a light brown
liquid (10.6 g, 65%). In analogy to example 5a, this  compound was
reacted with 4-methylimidazole and potassium carbonate for 20 h at 90
C. Aqueous workup, extraction with Ethyl acetate followed by
chromatography (Si02,  dichloromethane:methanol = 100:0 to 97:3)
afforded the title compound as a white solid  35 (yield: 6%). MS: m/e =
336.1 [M+H]'. WO 2006/063708 PCT/EP2005/012993  -48 h)
~-Chloro-G-(5-dimethylaminomethYl-4-methyl-imidazol-l-yl)-3-fluoro-benz
onitrile  In analogy to example 5b,
2-chloro-3-fluoro-6-(4-methyl-imidazol-1-yl)-benzonitrile  was reacted with
Eschenmoser's salt in DMF for 16 hat 90 C. Evaporation of the solvent,
aqueous workup and chromatography (SiO2, dichloromethane:methanol =
100:0 to 5 97:3) afforded the title compound as a light yellow oil (yield:
52%). MS: m/e = 293.1  [M+H]+. c) i3-(3-Chloro-2-cyano-4-fluoro-hen
--5-meth1-3H-imidazol-4-lmethl- trimethyl,-ammonium; iodide In analogy
to example 5c, 2-chloro-6-(5-dimethylaminomethyl-4-methyl-imidazol-l-yI)-
10 3-fluoro-benzonitrile was reacted with methyl iodide for 3 days at 4 C.
The title  compound was obtained as an off-white crystalline material
(yield: 59%). MS: m/e =  248.1 [M-NMe3]+ d)
4-Chloro-3-fluoro-10-rnethyl-9H-imidazoll.5-a1 f 1 4ltriazolo11,5- dl 11
41benzodiazepine hydrochloride (1:1) 15 .In analogy to example Sd,
[3-(3-chloro-2-cyano-4-fluoro-phenyl)-5-methyl-3H-
imidazol-4-ylmethyl]-trimethyl-ammonium; iodide was reacted with formic
hydrazide in  



DMF for 16h at 150 C. Evaporation of the solvent and chromatography
(SiO2,  dichloromethane:methanol = 100:0 to 97:3) afforded the free base
of the title compound.  Crystallization of the HCI-salt from MeOH I ether
affords the title compound as an off 20 white solid (yield: 44%). MS: m/e =
290.0 [M+H]+.  Example 55  6,10-Dimethyl-9H-imidazo[1,5-a]
[1,2,4]triazolo [1,5-d] [ 1,4]benzodiazepine  a) 2- 4-Meth
1-imidazol-l-yl)-benzonitrile In analogy to example Sa, 2-fluoro-benzonitrile
was reacted with 4-methylimidazole and  25 potassium carbonate for 16 h
at 90 C. After aqueous workup the title compound was  obtained as a
white solid (yield: 60%). Iv1S: m/e = 184.2 [M+H]+. b)
2-(5-Dimethylaminomethyl-4-methyl-imidazol-l-yl-benzonitrile In analogy to
example 5b, 2-(4-methyl-imidazol-l-yl)-benzonitrile was reacted with
Eschenmoser's salt in DMF for 5 h at 90 C. Evaporation of the solvent,
aqueous workup  30 and chromatography (Si02,
dichloromethane:methanol = 100:0 to 96:4) afforded the title compound as
a light yellow oil (yield: 57%). MS: m/e = 241.4 [M-H]+. c)
C3-i2-Cyano=phenyls-5-methyl-3H-imidazol-4-ylmethyll-trimethyl-ammoni
um:  iodide WO 2006/063708 PCT/EP2005/012993  -49 In analogy to
example 5c, 2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-
benzonitrile was reacted with methyl iodide for 2 days at 4 C. The title
compound was  obtained as a white crystalline material (yield: 98%). MS:
m/e = 196.1 [M-NMe3]-"d) 6 10-DimethyI-9H-imidazo [ l-al f 1,_2,4]
triazolo f 1,5-d1(141benzodiazepine 5 In analogy to example Sd,
[3-(2-cyano-phenyl)-5-methyl-3H-imidazol-4-ylmethyl]-
trimethyl-ammonium; iodide was reacted with acetic hydrazide in DMF for
24 hat 150  C. Evaporation of the solvent and chromatography (SiO2,
dichloromethane:methanol =  100:0 to 97:3) afforded the title compound
as an off-white solid (yield: 10%). MS: mle =  252.3 [M+H]`. 10 Example
56  4-Fluoro-6,10-dimethyl-9H-inidazo[ 1,5-a] [1,2,4]triazolo[ 1,5-d] [
1,4]benzodiazepine  a) 2-Fluoro-6-(4-methyl-imidazol-1-yl)-henzonitrile In
analogy to example 5a, 2,6-difluoro-benzonitrile was reacted with
4-methylimidazole  and potassium carbonate for 16 h at 90 C. After
extractive workup and chromatography  15 (SiO2,
dichloromethane:methanol = 100:0 to 98:2) the title compound was
obtained as an off-white solid (yield: 29%). 1H-NMR (300 MHz, DMSO): S
= 2.19 (d, j = 0.8 Hz,  



3H), 7.39 (s with fine splitting, 1H), 7.56-7.64 (m, 2H), 7.92 (mc, 1H), 8.04
(d, J = 1.2 Hz,  1H). b) 2-(5-D imethylaminomethvl-4-methyl-imidazol-l-yl
6-fluoro-ben7onitrile 20 In analogy to example 5b,
2-fluoro-6-(4-methyl-imidazol-1-yl)-benzonitrlle was reacted  with
Eschenmoser's salt in DMF for 7 h at 90 G. Evaporation of the solvent,
extractive  workup and chromatography (SiO2, dichloromethane:methanol
= 100:0 to 97:3)  funished the title compound as a light yellow solid (yield:
46%).'H-NMR (400 MHz,  DMSO): 8 = 1.94 (s, 6H), 2.17 (s, 3H), 3.23 (s,
21-I), 7.61-7.67 (m, 2H), 7.86 (s, 11-I), 7.86- 25 7.96 (m, IH). c)
[3-(2-Cyano-3-fiuoro- phenvl)-5-methyl-3H-imidazol-4-methl]-trimethyl-
ammonium; iodide In analogy to example 5c,
2-(5-dimethylaminomethyl-4-methyl-imidazol-1-y1)-6-fluoro- benzonitrile
was reacted with methyl iodide for 2 days at 4 C. The title compound was
30 obtained as a white crystalline material (yield: 98%). Iv1S: m/e = 214.3
[M-NMe3j'. d) 4-Fluoro-6 10-dimethy1-9H-imidazol l 5-a111 24 ltriazolo[
1,5-d1 11,4]benzodiazeine  In analogy to example 5d,
[3-(2-cyano-3-fluoro-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide was reacted with acetic hydrazide in
DMF for WO 2006/063708 PCT/EP2005/012993  -50 24 h at 150 C. The
solvent was evaporated and the residue was crystallized from MeOH  to
afford the title compound as an off-white solid (yield: 35%). MS: m/e =
270.3  [M+H]~. Example 57 5
4-Fluoro-10-methyl-9H-irnidazo[1,5-a][1,2,4]triazolo[1,5-d]
[1,4]benzodiazepine  In analogy to example Sd,
[3-(2-cyano-3-fluoro-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide (example 56c) was reacted with
formic hydrazide  in DIviF for 24 h at 150 C. The solvent was evaporated
and the residue was crystallized 10 from MeOH to afford the title
compound as an off-white solid (yield: 27%). MS: mle  256.2 [M+H]+.
Example 58  4-Chloro-6,10-dimethyl-9H-irnidazo [ 1,5-a] [1,2,4] triazolo [
1,5-d] [1 ,4] benzodiazepine  a)
2-Chloro-6-(4-methyl-imidazol-l-yl)-benzonitrile 15 In analogy to example
5a, 2-chloro-6-fluoro-benzonitrile was reacted with 4- methylimidazole and
potassium carbonate for 16 h at 90 C, After aqueous workup and  



crystallization from Ethyl acetate / diisopropylether the title compound was
obtained as  an off-white solid (yield: 73%). MS: m/e = 218.2 [M+H]+. b)
2-Chloro-6-(5-dimethylaminomethyl-4-methyl-imidazol-l-yl)-benzonitrile 20
In analogy to example 5b, 2-chloro-6-(4-methyl-imidazol-1-yl)-benzonitrile
was reacted  with Eschenmoser's salt in DMF for 5 h at 90 C. Evaporation
of the solvent, extractive  workup and chromatography (Si02,
dichloromethane:methanol = 100:0 to 98:2)  afforded the title compound
as a white solid (yield: 29%). MS: We = 275.1 [M+H]+. c)
13-(3-Chioro-2-cyano-phenyl)-5-methyl-3H-imidazol-4-ylmethyll-trimethvl-
25 ammonium; iodide In analogy to example 5c,
2-chloro-6-(5-dimethylaminomethyl-4-methyl-imidazol-l-yl)- benzonitrile
was reacted with methyl iodide for 2 days at 4 C. The title compound was
obtained as a white crystalline material (yield: 88%). MS: m/e = 230.3
[M-NMe3]+. d) 4-Chloro-6,10-dimethyl-9H-imidazo (1,5-al l1,2,4ltriazolo[
1,5-d1 [ 1,41benzodiazepine  3o In analogy to example 5d,
[3-(3-chloro-2-cyano-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide was reacted with acetic hydrazide in
DMF for 24  h at 150 C. The solvent was evaporated and the residue was
chromatographed (Si02, WO 2006/063;08 PCT/EP2005/012993  -51
dichloromethane:methanol = 100:0 to 97:3) to furnish the title compound
as an off- white solid (yield: 43%). MS: We = 286.1 [M+H]+. Example 59
4-Chloro-10-methyl-9H-imidazo[1,5-a] [ 1,2,4]triazolo [ 1,5-d] [
1,4]benzodiazepine  5 In analogy to example 5d,
(3-(3-cbloro-2-cyano-phenyl)-5-methyl-3H-imidazol-4-
ylmethyll-trimethyl-ammonium; iodide (example 58c) was reacted with
formic  hydrazide in DMF for 24 h at 150 C. The solvent was evaporated
and the residue was  chromatographed (Si02, dichloromethane:methanol
= 100:0 to 97:3) to furnish the title to compound as an off-white solid
(yield: 37%). MS: We = 272.2 [M+H]+.  Example 60
1-Fluoro-10-methyl-9H-imidazo[ 1,5-a] [ 1,2,4]triazolo[1,5-d]
[1,4]benzodiazepine  hydrochloride (1:1) a)
3-Fluoro-2-(4-methy1-imidazol-l-'vl)-benzonitrile 15 In analogy to example
5a, 2,3-difluoro-benzonitrile was reacted with 4-methylimidazole  and
potassium carbonate for 16 h at 90 C. After aqueous workup and
crystallization  



from Ethyl acetate / diisopropylether the title compound was obtained as
an off-white  solid (yield: 28%). 'H-NMR (300 MHz, DMSO): S = 2.19 (d, f
= 0.9 Hz, 3H), 7.26 (s with  fine splitting, 1H), 7.71-7.89 (m, IH), 7.86-7.94
(m, 3H) 20 b)
2-(5-Dimethylaminomethyl-4-methyl-imidazol-l-yl)-3-fluoro-benzoniriile In
analogy to example 5b, 3-fluoro-2-(4-methyl-imidazol-1-yl)-benzonitrile
was reacted  with Eschenmoser's salt in DMF for 16 h at 90 C.
Evaporation of the solvent, aqueous  workup and chromatography (Si02,
dichlorornethane:methanol = 100:0 to 98:2)  afforded the title compound
as a light yellow oil (yield: 13%). 'H-NMR (400 MHz, 25 DM30): 8 = 1.91
(s, 6H), 2.17 (s, 3H), 3.17 (s, 2H), 7.72-7.92 (m, 4H) c)
I3-(2-Cyano-6-fluoro-phenyl)-5-methyl-3H-imidazol-4-meth Il-trimethyl-
ammonium; iodide In analogy to example 5c,
2-(5-dimethylaminomethyl-4-methyl-imidazol-l-yl)-3-fluoro- benzonitrile
was reacted with methyl iodide for 2 days at 4 C. The title compound was
30 obtained as a white crystalline material (yield: 92%). MS: We = 214.2
[M-NMe3]+ d)
1-Fluoro-l0-methyl-9H-imidazoI15-al(1241triazolo[15-d1f141benzodiazepi
ne  hydrochloride (1:1) WO 2006/063708 PCT/EP2005/012993  -52 In
analogy to example 5d,
(3-(2-cyano-6-fluoro-phenyl)-5-methyl-3H-imidazol-4- ylmethyl]
-trimethyl-ammonium; iodide was reacted with formic hydrazide in DMF for
16 h at 150 C. Evaporation of the solvent, aqueous workup and
chromatography (Si02,  dichloromethane:methanol = 100:0 to 97:3)
funished the title compound as a free base. 5 The hydrochloride salt was
crystallized from McOl-l / ether (overall yield: 5%). MS: m/e =  256.3
[M+H]t. -53- Claims  1. Substituted imidazo[1,5-a][1
2,4]triazolo[1,5-d][1,4]benzodiazepine derivatives of formula N Ra  N N,  N
I yN 5 R z I  wherein Rr is hydrogen, halogen, lower alkyl, lower alkyl
substituted by halogen, lower alkoxy, lower alkoxy  



substituted by halogen, nitro, cycloalkyl, -O(CH,)...O(CHz)mOH or -C =
C-R'; 10 R2 is hydrogen or methyl; R3 is lower alkyl, lower alkyl
substituted by halogen, lower alkenyl, lower alkenyl substituted by
halogen, lower alkynyl, -(CH,)"-cycloalkyl, -(CR'R" )",-CH3, or is phenyl,
unsubstituted or  substituted by halogen, or is pyridinyl or thienyl,
unsubstituted or substituted by lower alkyl, or is - (CH,)"-NEl-cycloalkyl,
lower alkenyl-cycloalkyl, lower alkynyl-(CR'R"),,,OH, or is lower alkynyl 15
phenyl, wherein the phenyl ring is unsubstituited or substituted by
halogen, CF3, lower alkyl or  lower alkoxy; R' is hydrogen or lower alkyl;
R" is hydrogen, hydroxy or lower alkyl;  n is 0, 1 or 2; 20 m is 1, 2 or 3;  o
is 1 or 2; and their pharmaceutically acceptable acid addition salts wherein
"lower alkyl" and "lower alkoxy" denote  groups containing 1-7 carbon
atoms; and wherein "lower alkenyl" and "lower alkynyl" denote groups
containing 2-7 carbon atoms. 25 -54- 2. Compounds offormula I in
accordance with claim 1, in which R' is Ct-C, alkyl.  3. Compounds of
formula I in accordance with claim 2, which compounds are 5
10-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
3-fluoro-10-methyl-9H-imidazo [ 1, 5-a] [1,2,4]triazo lo[1,5-d] [1.4] benzodi
azep ine,  3-chloro-l 0-methyl-9H-imidazo[1,5-a] [ 1,2,4]triazo lo[1,5-d] [
1,4] henzodiazepin e,  10-ethyl-3-fluoro-9H-imidazo[ 1, 5-a] [ 1,2,4]triazolo
[1,5-d] [ 1,4] benzodiazepine,  3-chloro-10-ethyl-9I-I-imidazo[1,5-a][1
?,4]triazolo[1,5-d][1,4]benzodiazepine, 10
10-ethyl-3-methoxy-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiaze
pine,
3-chloro-10-propyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazep
ine,  3-bromo-10-propyl-9H-itnidazo [1,5-a] [1,2,4]nriazolo[1, 5-d]
[1,4]benzodiazepine,
3-iodo-l0-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin
e,
4-cliloro-3-fluoro-]0-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]henz
odiazepine, 15
4-fluoro-l0-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepi
nc or
4-chloro-l0-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepi
ne.  4. Compounds of formula I in accordance with claim 1, in which R' is  



-(CH2)"-cycloallyl. 20 5. Compounds of formula I in accordance with claim
4. wherein the compound is
3-chloro-l0-cyclopropyhnethyl-9H-itnidazo[l,5-a][1,2,4]triazolo[1,5-d][1,4]be
nzodiazepine.  6. Compounds of formula I in accordance with claim 1, in
which R' is C2-C7 alkenyl.  7. Compounds of formula I in accordance with
claim 6, which compounds are 10-vinyl-9H-imidazo[ 1,5-a] [ 1,2,4]triazolo[
1,5-d] [1,4] benzodi azepine, 25
3-fluoro-10-vinyl-911-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepi
ne,
3-chloro-l0-vinyl-91I-imidazo[1,5-a][1,2,4]tsiazolo[1,5-d][1,4]benzodiazepin
e,
3-chloro-10-(E)-propenyl-91-I-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]betzo
diazepine or
3-chloro-10-(Z)-propenyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzo
diazepine. 8. Compounds of formula I in accordance with claim 1, in which
R' is C2-C,  30 alkenyl-cycloalkyl. -55- 9. Compounds of formula I in
accordance with claim S. in which the compounds are
3-chloro-10-((8)-2-cyclopropyl-vinyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d]
[1,4]benzodiazepine or  5
3-chloro-l0-((7)-2-cyclopropyl-vinyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][
1,4]henzodiazepine.  10. Compounds of formula I in accordance with
claim 1, wherein R3 is C,-C; alkynyl. 11. Compounds of formula I in
accordance with claim 10, which compounds are  10-ethyny l-3-fluoro-9
H-im idazo[1,5-a] [1,2,4]triazolo[ l ,5-d] [1,4]benzodiazepine,
3-chloro-10-ethynyl-9H-imidazo[l,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazep
ine or 10
3-bromo-l0-ethynyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiaze
pine. 12. Compounds of formula I in accordance with claim 1, in which Rs
is optionally substituted C2-C7  alkynyl-phenyl. 13. Compounds of formula
I in accordance with claim 12, which compounds are
3-fluoro-10-phenylethynyl-9H-imidazo [l,5-a] [ 1,2,4]triazolo[ 1,5-d]
[1,4]benzodi azepine,  15
3-chloro-10-phenylethynyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benz
odiazepvie, 3-flu oro-10-(3-fluoro-phenylethynyl)-9H-imidazo [ 1,5-a] [
1.2,4]triazolo[ 1,5-d] [1,4]benzodiazepine,
3-fluoro-]O-(3-chloro-phenylethynyl)-911-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine,
3-fluoro-l0-(3-trifluorontethyl-phenylethynyl)-9H-imidazo[1,5-a][1,2,4]niazol
o[1,5- d] [ 1,4]benzodiazepine, 20
3-fluoro-10-(3-methoxy-phenylethynyl)-9H-imidazo[1,5-a][1,2.4]triazolo[l,5-
d][1,4]benzodiazepine,
3-fluoro-10-(3-mathyl-phenylethynyl)-9H-imidazo[1,5-a][I
2,4]triazolo[1,5-d][1,4]benzodiazepine or  3-Il uoro-l 0-(3-isopropyl-phony
lethyny l)-9H-imidazo[ 1,5-a] [ 1,2,4] triazolo[ 1,5-d] [ 1,4]benzod iazepine.
14. Compounds of formula I in accordance with claim 1, in which R3 is
C2-C7 alkynyl- 



(CR'R" ),"OH. 2S 30 -56- 15. Compounds of formula I in accordance with
claim 14, which compound is 3-chloro- l 0-(3-hydroxy-3-meshy I-but-i
-ynyl)-9 H-imidazo [ 1, 5-a] [I 2,41triazoloj 1,5-dl[ l ,4]benzodiazepine.  5
16. Compounds of formula I in accordance with claim 1, wherein R' is
C2-C7 alkenyl substituted by  halogen or is C1-C7 alkyl substituted by
halogen. 17. Compounds of formula I in accordance with claim 16, which
compounds are
10-(22-difluoro-vinyl)-913-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodia
zepine or
10-(2,2-difluoro-ethyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][],4]benzodiaz
epine.  10 18. A process for preparation of compounds of formula I as
defined in claim 1, which process comprises  a) reacting a compound of
formula N O  Nom( H  R N  NI N  -~ RZ II  15 with hydrazine and
potassium hydroxide by Wolf-Kishner-reduction to a compound of formula
N CH3 N N  R N  N I N  -~ RZ I-1  wherein R' and R2 are as described in
claim 1, or b) reacting a compound of formula 



N O  N H  N R N  NI N  -~  20 Rz II WO 2006/063708
PCT/EP20051012993  -57- with an amine of formula H2N-cycloalkyl,  in
the presence of NaBH4 5 to a compound of formula N tNHR  Nfff N H N
N?  RZ  R is cycloalkyl 1-2 wherein R' and R2 are as described in claim 1,
or  c) reacting a compound of formula r- N o  ~. N`=( H  N  R' N N N R` dI
10 with a compound of formula R4R5=PPh3, wherein R4 and R' are
independently hydrogen,  halogen, lower alkyl or cycloalkyl, to a
compound of formula R4 Rs  N 



N  R N  NN  RZ  T-3 15 wherein R' and R2 are as described in claim 1, or
d) hydrogenating a compound of formula WO 2006/063708
PCT/EP2005/012993  R4 R5 rN  tN R N  N--. R2 1-3  in the presence of
Pd/C to a compound of formula R4 Rs  N N N  NI N Rz 1-4  5 wherein R4
and R5 are independently hydrogen, halogen, lower alkyl or cycloalkyl and
R'  and RZ are as described in claim 1, or e) reacting a compound of
formula (N O  N H  R 9 > N  N I 1N 



Rz II  10 with a compound of formula O 0,OMe  P'OMe  N2 15 to a
compound of formula WO 2006/063705 PCTIEP2005/012993  -59- N  R ~
N  N12  R 1-5 wherein R' and R2 are as described in claim 1, or  f)
reacting a compound of formula r~N O  NR  s N,  R N~N  Z  R III 5 with
hydrazine and potassium hydroxide by Wolf-Kishner-reduction to a
compound of  formula N/ H  N-{ R  R le~ N NIN R 1-6 10 wherein R1 and
R2 are as described in claim I and R is lower alkyl, or  



g) reducing a compound of formula r- N O  ~'`~ N R  R'f{ JJ I N  N-N  Z  R
III with a reducing reagent, such as sodium borohydride, to a compound of
formula  15 WO 2006/063708 PCT/EP2005/012993  -60 HO  NR  r  R e N
NN  R  z  z  I-7 wherein Ri and RZ are as described in claim 1 and R is
lower alkyl, or  h) reacting a compound of formula r  R-HI N  N NI . N RZ
IV  5 with a compound of formula X-Ar  wherein X is -B(OH)2, -ZnBr,
-ZnC1 or -Sn(alkyl)3 and Ar is unsubstituted or substituted  



phenyl or unsubstituted or substituted pyridyl, io under palladium(O)
catalysis  to a compound of formula N Ar  N Ri C N NON RZ 1-8  wherein
R1 and R2 are as described in claim 1, or is i) reacting a compound of
formula N  R N  N N  12 R N WO 2006/063708 PCT/EP2005/012993.
-61- with a compound of formula Fi = Ar wherein Ax is unsubstituted or
substituted phenyl or unsubstituted or substituted pyridyl,  under
palladium(0) or copper(I) catalysis 5 to a compound of formula N ' Ar  v  N
r R N  R2 1-9  wherein R1 and R2 are as described in claim 1, or j)
reacting a compound of formula  N R  



X / i - N N?  10 R I-10  wherein X is halogen, preferablybromo, with a
compound of formula R'-ZnC1 or R1-Sn(alkyl)3  wherein R1 is lower alkyl,
cycloalky] or -C=C-R' 15 under palladium(0) catalysis  to a compound of
formula 3  Ni R N N?2 R I-11 wherein R2 and R3 are as described in
claim 1 and R' is lower alkyl, cycloallryl or  20 -C=-C-R', or k) reacting a
compound of formula WO 2006/063708 PCTIEP2005/012993  -62 \ N- R3
X 1N  NN  R RI-lo wherein Xis halogen, preferably fluoro,  with a
compound of formula R' -ONa  5 wherein R" is lower alkyl or
-(CH2)mO(CH2),,,OH  to a compound of formula R3  N R 



N ?N R2 1-12 wherein R2 and R3 are as described in claim 1 and R' is
lower alkoxy or  10 -O(CH2)mO(CH2)mOH or I) reacting a compound of
formula N  NRa  R ~ /N\ N V  with a compound of formula k0  H2N.NJk~
R2 H ~rI  15 to a compound of formula -63  R3 N,  R' N  NI N  1Z R 1-13
wherein R' and R2 are as described in claim I and R3 is lower alkyl, and, if
desired, converting a compound of formula I into a pharmaceutically
acceptable salt wherein "lower  alkyl" and "lower alkoxy" denote groups
having 1-7 carbon atoms. 5 19. A medicament containing one or more
compounds of formula 1 in accordance with claim 1 and  pharmaceutically
acceptable excipients. 20. A medicament according to claim 19 for the
treatment of cognitive disorders or suitable as a  cognitive enhancer. 10
21. A medicament according to claim 20 for the treatment of Alzheimer's
disease. 22. The use of a compound of formula I according to claim 1 for
the preparation of a medicament  



for the treatment of cognitive disorders or a medicament suitable as a
cognitive enhancer. 23. The use of a compound of formula I according to
claim I for the preparation of a medicament  for the treatment of
Alzheimer's disease. 15 ~a* 


