-1- TETRACYCLIC IMIDAZO-BENZODIAZEP INES AS GABA
RECEPTORS MODULATORS According to a first aspect. there is
provided a substituted imidazo[l,5-a][ 1,2.41triazolo[1,5- d] [
1.4]benzodiazepine derivatives of formulaN Ra (R)7/ N N1 N RZ
wherein R' is hydrogen, halogen, lower alkyl. lower alkyl substituted by
PalSGERTSET SRR IoRT A% ST Rt GePBy ARIERS IFBTTAToRs
cycloalkyl -O(CB2)rn0(CH2),,,011 Or -C = C-R": R2 is hydrogen or methyl;

R3ig lower alkyl, lower alkyl substituted by halogen, lower alkenyl, lower,
KT R B e ey AR e
),,-CHL Bprarpshreeginutssivairrborisubstituted by halogen, or is
pyridinyl or thienyl, unsubstituted or substityted by lower allcyl, or is -

(CHc),-NH-cycloalkyl, lower alkenyl-cycloﬁl er alkynyl-(CR'R" ),SOH,
or is lower alkynyl- phenyl, wherein the pNedyl ring is unsubstituited or
; @

substituted by halogen, CF;, Igr or lower alkoxy; R"is hydrogen or
lower alkyl; R" is hydrogen, hydrox oweNalkyl; nis0"1or2;mis 1,2
or 3; oislor 2; and their pharmaceutically adteptable acid addition salts
wherein "lower alkyl" and "lower alkoxy" denote groups containing 1-7
carbon atoms: and wherein "lower allcenyl" &nd "lower alkynyl" denote
groups containing 2-7 carbon atoms. -2 According to a second aspect,
Jhetg is provided a process for preparation of compounds of formula ! as
described above, which process comprises a) reacting a compound of

ﬁormLﬂJ %Jhlrogen, halogen, lower alkyl, lower alky! substituted by halogen, lower alkoxy, lower alkoxy
substituted by halogen, nitro, cycloalkyl, ~-O(CH,),,O(CH,),OH or
-C=C-R’;

R” is hydrogen or methyi;

R’ is lower alkyl, lower alkyl substituted by halogen, lower alkenyl, lower alkenyl substituted by
halogen, lower alkynyl, -(CH,),~cycloalkyl, ~(CR’R**),-CHj, or is phenyl, unsubstituted or
substituted by halogen, or is pyridinyl or thienyl, unsubstituted or substituted by lower alkyl, or is -
(CH,),-NH-cycloalkyl, lower alkenyl-cycloalkyl, lower alkynyl-(CR’R*"),OH, or is lower alkynyl-
phenyl, wherein the ph;nyl 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 150, 1 or2;
m i81,20r3;
o} islor2;

and their pharmaceutically acceptable acid addition salts wherein “lower alkyl” and “lower alkoxy” denote
groups containing 1-7 carbon atoms; and wherein “lower alkeny!l” and “lower alkynyl” denote groups

containing 2-7 carbon atoms.



NON 2 ~" 71 with bvdrazine and potassium hydroxide by T40l7--Kishne;
-reduction to a compound of formula N~-h. R~"YIl; N II ,N Nz n 1-i
wherein Rl and R2 are as described above. or b) reacting a compound of
formula N\- N' N N IT -2a- with an aminef formula H2N-cycloallcyl, in the
presence of NaBH4 to a compound of formulaNHH NHR NNN R2 R
is cycloalkyl 1-2 wherein R and R2 are as described above, or cj reacting

a compound of formula ~NVO N N | .
According to a second aspect, there is provided a process for preparation of compounds of formula |

as described above, which process comprises

2) reacting a compound of formula
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with hydrazine and potassium hydroxide by Wolf~Kishner-reduction 10 a compound oI ormuia

|
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Nt
R'1

: N
R 1]

- wherein R! and R” are as described above, or

b) reacting a compound of formula
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IN R2 Il with a compound of formula R4RS=PPh3, wherein R' and R' are
independently hydrogen, halogen, lower alkyl or cycloalkyl, to a
compound of formulat N 4~RS NN IiN N R ~} wherein R" and R2 are
as described above, or dj hydrogenating 2 compound of formula -2h RR5.
R9 N R’ I-3 in the presence of Pd/C to a¢@mpound of formula R\ Rs ~Y
R N 2R 1_4 wherein R4 and R5 are independently hydrogen, halogen,
lower alkyl or cydoallcyl and R' and Rz are as described above, or e)

ik B ot

BHB"0t formula N N4/ H NN ' Il with a compound of
formula HyN-cycloalkyl,
in the presence of NaBH,
to a compound of formula
H
X
N/ NHR

R
R is cycloalkyl 1-2
wherein R' and R® are as described above, or
c)reacting a compound of formula
. (,N/ O
i
1 H = N\{%H
R—
ZN N
] N
Nos '
\g{ .
I

with a compound of formula R*R*=PPhs, wherein R and R’ are independently hydrogen,
halogen, lower alkyl or cycloalkyl, |

to & compound of formula

wherein R’ and R® are as described above, or

d) hydrogenating a compound of formula



O O OMe OMe N z to a compound of formula-2c-NNIpz RI-5
wherein R~ and R- are as described above, or f) reacting a compound of
formulaN O N R N NN R Il with hydrag'ne and potassium hydroxide by
Wolf-Kishner-reduction to a compound ¢ formulau 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’ | <N IN, Pl

N
/

in the presence of Pd/C

t6 a compound of formula

2
R I-4

wherein R* and R” are independently hydrogen, halogen, lower alkyl or cycloalkyl and R
and R” are as described above, or

e) reacting a compound of formula

I

with a compound of formula

to a compound of formula



with a reducing reagent, such as sodium borohydride, to a compound of
formula_d-NHOHR N~rR",~j rN 11,-NN Rz i-i wherein R"and R’
are as described above and R is lower alkyl, or h) reacting a compound of
formulaN N N)N ‘Iry iti* with a compaund 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 pyyidyl, under palladium(O)

catalysis to a compound of formula C%?ly 7N R N, N z R I-8 wherein
R'and R2 are as described abg)vf ~qANréacting a compound of formula N
‘ l

N

N
>,
R 1-5

. 1 2 .
wherein R’ and R~ are as described above, or

f) reacting a compound of formula

R I

with hydrazine and potassium hydroxide by Wolf-Kishner-reduction to 2 compound of
formula

R 1-6
wherein R’ and R” are as described above and R is lower alkyl, or

g) reducing a compound of formula

with a reducing reagent, such as sodium borohydride, to a compound of formula



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 aﬁcompound of formula rN k RN~
N'N I ~2 R 1-9 wherein R" and R2 ar'e‘gé described above. or ) reacting
a compound of formula N R fIN N wherein X is halogen,
preferablybromo, with a compound of formya R'-ZnCl or R™-Sn(alkyl)3
wherein Rl is lower ai]cyl, cycloallyl or-g\l *dnder palladium(0)
catalysis to a compound of formuja N+ ~,NRN RZ T-71 wherein R’
and Ware as described abovet @ is lower alkyl, cycloali yl or -C=C-R’,
or k) reacting a compound of forme

N
N
\(Rz
1.7
wherein R' and R” are as described above and R is lower alkyl, or

h) reacting a compound of formula

B
5{*
R‘I
QN\
N\z{N
R

2

v

with a compound of formuta

X-Ar , .
wherein X is =B(OH),, -ZnBr, -ZnCl or -Sn{alkyl); and Ar is unsubstituted or substituted
phenyl or unsubstituted or substituted pyridyl,
under palladium(0) catalysis

10 a compound of formuia

2
R 18
wherein R! and R? are as described above, or
1) reacting a compound of formula
P
N’
gL
= N
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)mMO(CH2)mOH to a.compound of formula N--t R'~\ N N iN R~
[-12 wherein R” and R' are as descrlbeﬁeabove 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 com ggnﬁd gfm;for ula HIN,N~ Rs H VT to a compound of formula N
PN erem R and R- are as described above and R' is lower
alky [, and, if desired, convert ing at¢ampound. of formula | into a

phacmaceuiicalieeseniablaaatiwhersirriowainalsylivand slowsstialkaxyyridyl,
dengle SHRURSIBYIA dsfsibomaams

to a compound of formuia

N e, Ar
—

R I-9
wherein R' and R? are as described above, or

j) reacting a compound of formula

wherein X s halogen, preferably bromo,
with a compound of formula
R'-ZnCl or R'-Sn(alkyl)s
- wherein R' is lower alkyl, cycloalkyl or -C=C-R’
under palladium(0) catalysis

to 2 compound of formula

wherein R” and R® are as described above and R' is lower alkyl, cycloalkyl or
-C=C-R, or

k) reacting 2 compound of formula



According to a third aspect, there is provided a medicament containing
one or more compounds of formula | as disclosed above and
pharmaceutically acceptable excipien s, According to a fourth aspect,
there is provided the use of a compotrﬁ@lfof formula | as disclosed above
for the preparation of a medicament for the treatment of cognitive ‘
disorders or a medicament suitable as coggitive enhancer. According to
a fifth aspect. there is provided the usggj/ €ompound of formula | as
disclosed above for the preparati a medicament for the treatment of
Alzheimer's disease. it has beé@%rth t this class of compounds show
high affinity and selectivity for GSBA A a§receptor binding sites and
might be useful as cognitive enhancer"br{for the treatment of cognitive
disorders like Alzheimer's disease. Recetors for_the major inhibitory
neurotransmitter, gamma-aminobuty-ric acid (GAGA), are divided into two
mAPEEI RSN PEETABRATASSEESFS: which are members of the
ligadtl -pateddondobidtmelisuperfamiAy and (2) GABA B receptors, which
are members of the G-protein linked gecgpior family. The GABA A
receptor camplex whjch is m -boundh eteropentameric protein
pomﬁrémégcm Mici ’Oﬁg%%?aﬁg)% subunits. Presently a total
nuimbesmb@indulblimitswdf 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 angfp fhacological functions of
native GABA A receptors obtained f£0 mmalian brain cells. There is
strong evidence that the'oenzoH @ e Ei%:ing site lies between the a
and v subunits. Among the recombifantGABA A receptors, alJ32y2
mimics many effects of the classical typ&: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 ?’%ﬁ'chobiology,
21301108 that the, benzediazepine reeplor inyerse agonist P-CCM
enhance spatial learning in the Morris watermaze. However, -CCM and
othd? (§otweRtichalHieHz6etiazepine receptor inverse agonists are
progerisant s semvalsbiotwilich prevents their use as cognition
enhancing agents in humans. In addition,/nese compounds are
non-selective within the GABA A receptfs its, whereas a GABA A
st whijch is relatively free of activity
Qr binghig sites can be used to
provide a medicament which is useful fognphancin ;:ognition with
reduced or without proconvulsant activity. It is alsogbossible to use GABA
A aqithversemgadistSormula

ab receptor partial or full invers 1a '

to a compound of formula



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 ar atigely free of activity at GABA A al, a2 and a3
receptor bindingysites are preferred. =3- Aims of the present disclosure
are CO@%%;ES of fgrmula 1 and pharmaceutically acceptable salts, the
preparati e_above mentioned compounds, medicaments containing
them and their manwfacture as well as the use of the above mentioned
compounds in t%\é{ontrol or prevention of illnesses, especially of
ilinesses and disord&rs ofthe kind referred to earlier or in the manufacture
of corresponding medicaments. The most preferred indication in
~ASSREdARCE withs thepresent aitfosuRy S 2Mzheimer's disease. The -
following defivitigns efHhe.gestsehtirinsussnadie FRESEPAESADHEH " tower
apﬁ]ly i[{es, %ggyg, of whether thedermscimbeuasiion appear alone or in
8mBihation. ‘AS Used herein, the term "lower alkyl" denotes a straight- or
branched-chain alkyl group containing from 1-7, preferably from | - 4
carbon atoms, for.examplepetymetininpropybiisapropy nesamnds o
I-bu yl?, t-%utylf and the like, As used ﬂeg%gptggg gggig;enkgwer alyl
foubBtitaetr By HARYE A REAGYES & straight- or branched-chain alkyl group
containing from 1-7, preferably from 1 - 4 carbon atoms, for example,
methyl, ethyl, Bropyh: isQRraRybyR-butylse loCibyhrtatourtyylog Freitbia  rdisclosed above

Accordin

wherein at least one hydrogen atom is replagedby;dHaingematomesuitable
{estg Mé‘?@ﬁ*ﬁ?’fﬁé%@ﬁ‘ﬂﬁ%‘ﬁﬁ%&%ﬁ/" denotes a straight- or branched-chain

alkybogrouproentaining 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 an high.ds gttachedvia afxygensghietiped
ALQIdmg T?eargiﬁ} & %%r%rﬁrﬁlés (raor%ﬁ%)x substituted. by halogen;’ depotes a

stiraiglot-tor rrameeTot ARSI GrSU B SBMEIRhG from 1-7, preferably

from 1 - 4 carbon atoms, for example, methyl, ethyl, propyl, isopr‘opyll
T‘,Rgsnﬁé -Dultyl ;o tyl:anek e dikepatn destesibidiabBuenand whigiviey for

,a‘i Aehed via an oxygen group and wher Ln at | astC one 'WQ{Q&%@:%% 19,
BARC Sy IR0 GEH B FTETRG TR e RIS TP denctes a straight-

QU {g,@ﬁb%&é}ﬁiﬂz&a{@%@@mmwnﬂh@mmz-z preferably from 2 - 4

carbon atoms, and wherein at least one bond is a double bond. The term
"loweralkenyl suhgiued-byhalegent denateminsy gight<ontimoliat-ecid.
(GABA), are divided into two main classes: (1) GABA A receptors, which are members oOf
the ligand-gated ion channel superfamily and (2) GABA B receptors, which are members

 of the G-protein linked receptor family. The GABA A receptor complex which is a

membrane-bound heteropentameric protein polymer is composed principally of &, B and

y subumnits.

Presently a total number of 21 subunits of the GABA A receptor have been cloned

o o ¢
and sequenced. Three types of subunits (¢, f and y) are required for the construction or

recombinant GABA A receptors which most closely mimic the biochemical,

electrophysiological and pharmacological functions of native GABA A receptors obtained

from mammalian brain cells. There 1s strong evidence that the benzodiazepine binding

site lies between the ¢ and y subunits. Among the recombinant GABA A receptors,

c1P2y2 mimics many effects of the classical type-I BzR subtypes, whereas a.28272, |

a3B2y2 and 654272 lon channels are termed type-II BzR.



chain carbon group containing from 2-7, preferably from 2 - 4 carbon
atoms, and wherein at least one bond is &double bond and wherein at
least one hydrogen atom is replaced by a halogen atom, WO

2006063705 RETENANOGHAINNG sTieierp s A0Y] I5hBlne

a st{)al htc-ﬁor branched-chain carbon group containing from 2-7,
oA RIS Tof DI Sit AR VAR PR ABE B BRI the Moris
triplerhentaze. Fheview) fhetngend senotemebiadns: g@x@iﬂ@iﬁﬁéﬂ?ﬂ@?&é@%r inverse

brory'Qgisil'sq%tercr)r‘]m"%(‘ﬁlsggygl" den%tes acyclic alkyl ring, having from3to_ -~
7 carbon ring. atoms, for qxarﬁ% e ?&%‘ﬁ%‘i&/ﬂr’a}ﬂ&%ﬁﬁ*ﬁra&)‘i@%ﬂﬁwI?nha“Cmg
The3@Hit T REmMace litieddiien dbprablengoithdslditiansadsttzmbrate sheaisB A A
with, JROFEREIE A, raaRic AGIESA SUER AR dydroghloric acid, nitric acid, . .
sulfuﬁ%%cid, io phosphoric acid, citric acid%%gﬂ%ér éé&,r@rgglﬁgrgecﬁ?m“ which is
mal§T Bl frreopiceaiiety stiGeiBit Aaeioandttarie acidf omeshanetstifaring sites can be

addgd@d@di{ﬁﬁ@ﬁlé'miéaﬁﬁiﬂeﬁmﬂﬁﬁ i%&@%mwgﬁ%:%%gg}? Qvith reduced or

compaunds, which have a binding activity (Ki) of lower and are

seled8YoreRE R ST oL tPaes vbls i alse e biaefivityente agonists
GABAihakead oie a3 araptarduading Sitesa Ao By %L%/&%%E@%ﬁ“?%&ng sites

f
formula | are those, in which R3 is lower alkyl, for example the following
conBBIHHE: 2%5-HBtHoRYN Seiferiyz s egrtaimng winmte HoBrelkf, indbrse agonists
benzagdinzepinR 3 ldp - -OH-im| 1.b0-al [1.2 4]triazol
1,5-(%[ (1,4]benzodiag?epﬁggfﬁ%kgﬁ%gﬁgﬁégﬁ%ﬂlﬁ; ﬁzégh%, B %L at GABA A
[1,2tF2 2000 P2, SRepiorfinding oitazepimeleped.
10-ethyl-3-fluoro-9H-imidazol[1,5-a] [1,2,4]triazolo[1,5-d]j[
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 compourds of formula | are further

those, in which R3 is lower alkenyl, for exa the following compounds

6 0o BE e o M B B Y B SRR Becetac
3_f|§ﬁ_l,r|s@ﬂ1ecpr\§zmﬁgp.|of %ﬂg@;}él})ned compounds, medicaments containing them and their
[1, 2vidttitazolohd el il et adiaZei RRntioned compounds in the control or prevention of
3-chy %&é&,%?é@%h? 3 |nifidazoktRsalll 'éil:tﬂﬁégggreﬁfg]eaﬂier or in the manufacture of
[1,4] enzociazeplr_le, 3-chloro-10-(E)-propenyl-9H-imidazo[1,5-al

[1, ZAERPSIBR Regi P % benzodiazepine or 10
3-chloro-10-(2)-propenyl-9H-imidazo[1,5-a] (1,2,4]triazolo[ 1,5-d]
[1,4]benZbeiage pisferct indisaiprafesedaase woipouriest drrlerainiRa is
lowan-alkeryt-gyelealkyl, 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&enzod‘iazepine.or 15 ‘ . o '
3-chloro-Toe fkinwing defirsiopr ofrihn Lmer gape (sl dyy tho priseas Sfofiirtion apply
d] [Lrédbendedidadpther Rarthers prefeestdnangeomioendsp wimebgiatRS is

lower alkynyl, for example the following compounds
10-ethynyls 3sHud Rl thinelaZdddd-alkyl” denotes a straight- or branched-chain alkyl

[3112h%‘}1§[{'§%91|{?ﬂnﬁf HM]??%@%%F’% 204 carbon atoms, for example, methyl,
_C !

ro-10-ethynyl-9H-imidazol1,5-a] [1,2,4]triazo 5-d]
[1,4]%%%28’&%@&6%@08?@[)r%tr’éblfgﬁgg{“ﬁﬁi/%ﬁﬂ-w%l%gﬂz%‘[l,5-a]
11,2,4]triazolo[1,5-d] [1,4]benzqdiazepjne. Further preferred ay .
compounAS SR BRI TR Ay LSRRG e hyRBRisA g Srajed- o
exarhpiectsd-tbioval oprpsantining from 1-7, preferably from I - 4 carbon atoms, for
3-fluekar G ey tyny bobbynidazetl snaurl, 2,8 dctiadniofl ki dif like, wherein at
1.4] 9@4&%89%@%@& 209m is replaced by a halogen atom '

3-chloro-10- enerthynyI-91—I-'midazo[l,5-a][1,2,4]tkiazo|o[1,5-d][1,4]ben
zodiazepi Rgusgafk%?éﬁ' 10 uare;ahapyle iy ONmigazal branched-chain aliyl
1,5-a][1,2,4]triazolo[1,5

,5- d][1,4]henzodiazepine, , ,
3-flu6f8‘-‘f(59("3t3§ﬂ’|6$c%-f)ﬁe]ﬁ£7/t k% %‘@éﬁfﬁﬁda‘g%aﬁ‘fg{la t@_“?yf ﬁ%%?g}i»,gzﬁhﬂ
d][1, 4t nretidzispimner Bonsbiigbrobutyl, t-butyl and the like, as described above and
10-(3-kifluararaaibyi-phersteshyasds9H-imidazo [ 1,5-a] [1,2,4]triazolo[1,5-

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.



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
MO2409E363886/063708 PCT/EP2005/012993 _ 6- d][1,4]]b[en%‘c"(i%‘?é?ﬁ?(? 2993
or 3-fluoro-10-(3-isopropyl-phenylethynyly-®H-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 ‘ : i

3-chlorolibe tezomylarss ebomtifirmatse. r igighor Rirkiaaskd- shancar b aosp
lo[1cond]fing|henzpdigzefinblyFuntin2r pretbmedtarscompdunds af!ltestmmabond is
1, ULRHin lower alkenyl substituted by halogen or is lower alkyl.
substituted by halogen, for example the following io compounds

10-(2,2-diflpernzvipyil-imidaeolhRialbl idatiiareioht andlbtetibenzodiaz

epine or

10-(2,2-di -eth i 25 q k : R3Zin

accAEHIEE SRS B Are %%P?ﬁtg 1B KROWA in the art, for

example, by processes described 15 below, which process comprises a) .

reacting Z*t?d%ﬁﬁb&%&%’??&% NEPR Fciévﬁfkﬁﬁtl‘g? ﬁ%ﬁiﬂ?ﬂ%ﬁrﬁ%ﬁ%’m

andipotgessaandmyrgroiddeidsy suebipsdirdmeblecidusibmiiaasiinpbisng id,

formpaiss N detcitilleiddy Bid, Rrink 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 a1, o2 and a3 receptor binding sites.

15 Preferred compounds of formula I are those, in which R’ 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—methy1v9H-imidazo{I,SFa] {1,2,4]triazolo{1,5-d]{1,4]benzodiazepine,
20 10-ethyl-3-fluoro-9H-imidazo[1,5-a]{1,2,4] triazolo[1,5-d]{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-methyl-9H-imidazo[1,5-a]{1,2,4] triazolo[1,5-d]{1,4]benzodiazepine or
4-chloro-10-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine.

30

Further preferred are compounds, wherein R® is —(CHy)q-cycloalkyl, an example is

the compound



wherein R' and R2 are as described above, or b) reacting a compound of
formula WO 2006/063708 PCT/FP2005/022993 -70 INNHR JJ I N N.

~ with an amine of formula H,N-cycloalkyl, 5 in the presence
g%&?ﬁﬂﬁ%}s a compound of formulaN NNHR R-HHJ N ﬁ?ﬁﬁpﬁowli?”

cycloalkyl 1-2 wherein R1 and R2 are as déscribed above, or c) reacting

a compound of formula ~N H.R, I Ll wit om d
of formtiRAREL EHQYW?(&}%%&% Hé’r‘%azﬁ@’g'ra'jl[ih%é gha&gllrﬁ D S/dr(?g:r? ,
halodjéh4]bwepdidegbrecycloalkyl,

Preferred compounds of formula I are further those, in which R® is lower alkenyl,
for example the following compounds
5 10~viny1—9H»ifnidazo[ 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-9H-imidazo[ 1,5-a] [1,2,4]triazolo{1,5-d][1,4]benzodiazepine,
3-chloro-10-(E)-propenyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
or : | '
10 3-chloro-10~(Z)-propenyl-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-d] 1,4 ]benzodiazepine.

Further preferred are compounds, wherein R’ 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 corhpounds, wherein R’ is lower alkynyl, for example the
following compounds
10-ethynyl-3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [ 1,4]benzodiazepine,

20  3-chloro-10-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][1,2,4]triazolo(1,5-d][1,4}benzodiazepine.

Further preferred are compounds, wherein R’ is optionally substituted lower
alkynyl-phenyl, for example the following compounds
3-fluoro-10-phenylethynyl-9H-imidazo[1,5-a](1,2,4] triazolo[1,5-d] [1,4]benzodiazepine,

25  3-chloro-10-phenylethynyl-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-d] [ 1,4]benzodiazepine,
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-phenylethynyl)-9H-imidazo{1,5-a]{1,2,4] triazolo[ 1,5-



to a compound of formulaR4Rs rNN RN 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
RO RPONBIRE |-3 ) N 5in the presence of Pds)C toa compouﬁﬁ%‘?‘%’r‘ﬁﬁﬂ?%
RR5 NN R N? Ra1-4 wherein R4 and RS are independently hydrogen,
halogen, lower alkyl or cycloalkyl and R' io and R2 are as described

abodd{ let] eyreslitreginccompound of formula N O N H

10

15

20

3-fluoro-10-(3-isopropyl-phenylethynyl)-9H-imidazo[1,5-a][1,2,4]triazolo {1,5-
d}[1,4]benzodiazepine.

Further preferred are compounds, wherein R? is optionally substituted lower
alkynyl-(CR'R”),OH, for example the following compound
3-chloro-10- (3—hydroxy—3~methyl-but~1—ynyl)~9H~imidazo[1,5—a] [1,2,4]triazolo[1,5-
d}{1,4]benzodiazepine.

Further preferred are compounds of formula I, wherein R® in lower alkenyl
substituted by halogen or is lower alkyl substituted by halogen, for example the following
compounds
10-(2,2-difluoro-vinyl)-9H-imidazo[1,5-a] (1,2,4]triazolo[1,5-d][1,4]benzodiazepine or
10-(2,2-difluoro-ethyl)-9H-imidazo(1,5-a][1,2,4]triazolo(1,5-d] [1,4]benzodiazepine.

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

below, which process comprises

a) reacting a compound of formula

RO 1

with hydrazine and potassium hydroxide by Wolf-Kishner-reduction to a compound of

- CH
N\/{/ ’
R‘-E [ :
f N
N
N
1,

R I-1

formula

wherein R and R? are as described above, or

b) reacting a compound of formula



RN NI?RZIl withacompound of formula 15 O OOMe P'OMe N2to a
compound of formula WO 2006/063708 PCT/EP2005/012993 -9-N R N
Z R I-5 wherein R' and R2 are as described above, or ! reactwé%

6?%?5%63?1“(§of formularN O NR R1))N.N —~ " R IIl 5 whh]
and potassium hydroxide by Wolf-Kishnerzreduction to a compound of

formula N NR rR

R I

with an amine of formula
H2N-cycloalkyl,

5 in the presence of NaBH,

to a compound of formula

R is cycloalkyl -2

wherein R* and R are as described above, or

¢) reacting a compound of formula

(0]
S{—(H
R:
@(;r”\
N
Ny
he
10 11

with a compound of formula RR®=PPhs, wherein R and R’ are independently hydrogen,

halogen, lower alkyl or cycloa]kyl,
to a compound of formula

15 1-3



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 formularNO NR 4; RN N~N
R2 R IIl with a reducing reagent, such as sodium borohydride, to a
CBhpeMeE WBformula 15 WO 2006/063708 PCT/EP200510 FATHEP20p§/012993
-10NHOH NHORN NN RZ1-7 wheregn R1 and R2 are as described
above and R is lower alkyl, or h) reacting a compound of formula N II N

N? ZviRdd B with & ecrapdesadbotifdrovelar

* d) hydrogenating a compound of formula

I-3
5 in the presence of Pd/C
to a compound of formula
R RS
fN
N/
R1
| N
N
N
R
I-4

wherein R? and R’ are independently hydrogen, halogen, lower alkyl or cycloalkyl and R!

10 and R?are as described above, or

e) reacting a compound of formula

R 1

with a compound of formula

15

i _OMe
)J\ﬂ/ P‘OMe

to a compound of formula



X-Ar wherein X is -B(OH)2, -ZnBr, -ZnCl or -Sn(al yl)3 and Ar is
unsubstituted or substituted phenyl or unsubstituted or substituted pyridyl
10 under g)alladlum(O) catalysis to a compound of formula rN Ar

VKP (N "%3"%®8 wherein R' and R" are as described above, &CféESZng(gtﬁ?&*
a compound of formular- N Nf RN N z N WO 2006/063708
PCT/GP2005/012993 -11- with a compound of formula H = Ar wherein Ar
is unsubstituted or substituted phenyl orftaH ituted or substituted
pyridyl, under palladium(0) or copper(l lysis 5 to a compound of
formula N Ar NJ N N~N R2 12 Whefein R and R2 are as described

R I-5

. 2 .
wherein R' and R? are as described above, or

f) reacting a compound of formula .

R I

with hydrazine and potassium hydro’xide by Wolf-Kishner-reduction to a compound of

formula

N

N
~,
R 1-6

10 wherein R! and R* are as described above and R is lower alkyl, or

g) reducing a compound of formula

R 111

with a reducing reagent, such as sodium borohydride, to a compound of formula

15



XN 1,N N210R 1-10 wherein X is halogen, preferably bromo, with a
compound of formula R'-ZnClI or R'-Sn(all(yl)3 wherein R' is lower alkyl,
cycloalkyl or -CC-R' 15 under palladium(0) catalysis to a compound of
M8/ 0R88~ N ' N N IN R2 I-11 wherein R2 and R3 are aBdBE 98012993
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
XN I'// N? R I-10 wherein Xis halogen, prf\gaﬂé kQly fluoro, with a
compound of formula RI-ONa 5 wherein R" stower alkyl or
-(CH2)mO(CH2)10H to a compou rrRula

R

R 17
wherein R' and R? are as described above and R is lower alkyl, or

h) reacting a compound of formula

with a compound of formula
' X-Ar
wherein X is ~B(OH)s, -ZnBr, -ZnCl or -Sn(alkyl); and Ar is unsubstituted or substituted
phenyl or unsubstituted or substituted pyridyl,
10 under palladium(0) catalysis

to a compound of formula

wherein R and R? are as described above, or

15 i) reacting a compound of formula



NR3 RLCN2 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
'WORMROEMS ' R2 H VI 15 to a compound of formula WO 2006/38303812993
PCT/EP2005/012993 -13 N~~~~~~------ R$; N11N NyN 2 R1-13
wherein R' and R2 are as described above and R3 is lower alkyl, and, if

desiveth cannpsiing of cenmpbund of formula | into a pharmaceutically
acceptable salt. 5 The following schepes={schemes | - 11) describe the

processes for preparation of compounds of formula | jn mor«gi detag')l. The .
Starfﬂ%’ﬁrﬁil’éfgrééléné‘l‘ésféﬁ‘b‘iﬁﬁ](’r substituted phenyl or unsubstituted or substituted pyridyl,

under palladium(0) or copper(I) catalysis

5 toacompound of formula

R 1-9

wherein R* and R? are as described above, or

j) reacting a compound of formula

N
10 | \(Rz 1-10
wherein X is halogen, preferably bromo,
with a compound of formula
R'-ZnCl or R'-Sn(alkyl)s
wherein R’ is lower alkyl, cycloalkyl or -C=C-R’
15 under palladium(0) ‘catalysis
to a compound of formula

RM T-11

wherein R? and R? are as described above and R' is lower aikyl, cycloalkyl or
20 -C=C-R,or

k) reacting a compound of formula



compounds or may be prepared according to methods known in the art.
Scheme 1 CI CI NH2 CM2CICN N POClaN f'<RRRINIX O VIO Vi
Cl R=0OH, alkoxy, amino 0 ClI ~~H2N,)J2NNaOHNJ N HVIRR N X
Ivo 2006D8B0R N1 ~.2 R 10 wherein R' and R2 are as descrbeati@ocs/e2993
In accordance with scheme 1, a corresponging 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 foliowing way. A corresponding
compound of formula VII, a R'-substitutg@ aminobenzoic acid derivative
and chloroacetonitrile is dissolvgg indoxane and a weak stream of dry
HCl is introduced at5 Cto 15 Cf erigd of several hours. After
addition of further chloroacetonitrile the/mixture is stirred at ambient
temperature for several hours. The zo O%Taﬁned compound of formula VIII
is purified in conventional manner and dissRived ip.iehloroform in the
presence o Ns,hlipirgrelth}[é-fg-g%iujifjig% Phosphorous oxide chloride is

added and thé softtionheated! The Sbtained compound of formula IX is
purifié byoprey vedefdesres PCT/EP2005/012993 -14 known methods
and heated with a compound of formulr'Mhaacyihydrazide, in toluene for
§ev%@aﬂﬁtgs @ﬁfg&@p&&l%gmewﬂ%%ﬁswﬁ X, for example the

com
to a compound of formula

N{ '

R1

{jw,\ |

N
Nz
he
[-12
wherein R* and R? are as described above and R is lower alkoxy or -

1) reacting a compound of formula

with a compound of formula

15

to a compound of formula



chloromethyl -9-fluoro-1,2,4-triazolo[4,3-c]quinazoline. Finally, a

compound of Xl is obtained by dissolving a compound of formula X in
dioxane and treatment with agueous 5 sodium hydroxide in such manner
R EPERHon temperature is between 10 C to 15 C. ConV&rtfaf5/012993
workup and purification affords a correspanging intermediate of formula

XI, for example 10-fluoro-5H-[ 1,2,4]triazolo [ 1,5-d] |
1,4]benzodiazepin-6(7H)- one. to SchemeiéN KH2N. )LR2 ethyl
chroroformate ! N R\ NH2 R 11 NH H VIy¥ XII ON XIIl O~ ~Cl HR1
NNaOH RI NFH CICHZCOCI R I IVNNRR2XVR XVI NaOH
R NJ+S N -~ XI R wherein R" and described above. 15 In
accordance with scheme 2, a correspondjfig, INtermediate compound of
formula Xl may be prepared alternatively mﬁ@e following way: A
corresponding compound of formula XlI, a RRsubstifdted
2-aminobenzonitrile,is heated with ethyl chloroformate to obtain a
carbyhfkeiEc Rgé%‘%é?‘ areapieraiar vl Rtr@é?éﬁ’%@ﬁ’la compound of
formaild, i drsiedy toydteacige, torponettydiXgpynblitidine atpROriGOe@iilyercceptable
remqQyal of ethanol. Conventional workup provides a urea of formula XIV.
which'is heated with aqueous sodium hydroxide.i eth)élenglycol to obtain

& compound of # mywchﬁ’é’ﬁﬁfﬂhf%f% ls FPE G AT/ With
chloroapabtia hﬁudmpnuadebﬁfanmzbrbmdesradeaaﬂldémsfmmgnaa)ew,ls are known
whicl,i5 Sraiacbpih AsHs %/%%@aﬁ,m (iR¥ang aanbient
temperature to obtaln the mtermedlate of formula XI. WO 2006/063708
PCT/EP2005/012993 15 Alternatively, a compound of formula XV can be
directly transformed to a compound of Scheme 1

Ct
R NH /
) o i )

Vil

=0H, alkoxy, amino

@Q’ =Ly

N

N
\/<2
R

10
wherein R' and R? are as described above.

In accordance with scheme 1, a corresponding intermediate compound of
formula X1 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
20  obtained compound of formula VIII is purified in conventional manner and dissolved in
chloroform in the presence of NN—difnethy1~p~toluidjne. Phosphorous oxide chloride is
added and the solution heated. The obtained compound of formula IX is purified by



formula Xl 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
SWOiweA¢IA8xide is added and the reaction 5 mixture stirredPfoF/BRIAEFAN 2993
hours at ambient temperature to obtain the;goampound of formula XI.

Scheme 3 POCI3 HO oT NX R NJ diphenylphosphorylchloride R 1\ Ri .\

O~ Rr&HNINJMHON Padit - wmsz oieipiuntl dRE X ERZ W\ kB thydriide, in toluene
X=haloge(Gh 81 ORONORIE AN A AN AR AE RS compound 5-
described above. In accor ance with scheme 3, a.compound of formulg )%IXI

s e RHN Rt SEHOIR e TR gl Bialhap Sravegagd of X is
tempstattee biodiessirnigle darpoasplebfousubsdtin ditsrdesindbrasmensvith aqueous
CHOGIANM, K, NERIERENER bl dimeibybrtal e ehidinaen 10°Cto 15
compound of formula XVII which is isojate indconventione(lill. manner o . of
directly Ggéﬁeﬂ*‘ﬂﬁ'élﬁ@fﬂﬁ’a?&ijoﬁ%cﬁpﬁ%% RO SRS SR iormua

XV oot aihdorbyatneledfefiooro SRV, Wiitrazelixilie B hidbeneediazepin-6(7H)-
solutjgn 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 hydrigBer@eheme 4N ONOHINO ON

r//H R~LIBHQ R11\MnO2 R~\N,, N~ Ig iNON IN NIN XVInnXIX R2

~ H,N. 2
RZR2 25 ethyl chloroformate 7\;‘ 2 &3 R
NH, Vi
RL_@[ R
CN - xu N
9y Oy al
0 NH,  cicH,coc! NH
1 \f NaOH 1 H 2
seedt b se Rl seY
\ \ q
N~{ X N—4{ 2 N4
R R 2
XV R N
H
N O
NaOH Rl
| N
N
N
\<R2 Xl
wherein R' and R? 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 X VI, which is treated with aqueous sodium

hydroxide in dioxane at ambient temperature to obtain the intermediate of formula XI.



wherein R' and R2 are as described above. WO 2006/063708
PCT/CP2005/012993 -16 According to scheme 4, a compound of formula

XVIIl is heated with a reducing agent, for example lithiumborohydride or

e 1/ 5 W uitable solvent, for example tetrahydrofuran oP §HEERRA0Y812993
obtain an alcohol of formula XIX which is_.opgdized by 5 treatment with
“manganese(lV) oxide in dichloromethane at ambient temperature to
obtaﬁheanaa’kcbbhyatempcgardewéfdmﬂalﬁ\ﬂcechedive@lyﬁarﬁfﬁmbﬂ-@ﬂompwnd of

N={e R NHENN LR ik Nnﬁl of TR ikNBRHANaIN :hﬂd\w%@é\ﬁ\nd

12%@%%@%%%% BT HerprSa R B R ane

Pd/giningNioe ashist periog oRting mwzsqdaxmhmﬂzq@mﬁéﬁémmi thgeaction
R afgdadasciibed abavenane & istieioadiyberature to obtain the compound of

formula X1.

Scheme 3
POCI "0
N ¢
dlphenylphosphorylchlonde 1 — N / O
R Rl “\
N
POCI I124lnazole N’ /\N Y N
~, N
R vl ¢ XVl

N
X = halogen (C1) or -OP(O)(OPh), or ~N\;\N

10

and R and R? 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 THF and (E)-(dimethylamino-

20 methylenamino)-acetic acid ethyl ester or with a mixture of a cooled solution of ethyl

isocyanoacetate in THF and potassium tert-butoxide or sodium hydride.

Scheme 4
{« LiBH4 {J {/«
. N
N
I Ny
XVi \(Rz Il

25

wherein R! and R? are as described above.



According to scheme 5, a compound of formula Il 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
stozedeeraperature. Reaction of Il with a Wittig-type reagent;¥aP2005/012993
example prepared in situ from methyltriphepylphosphonium bromide and
sodium amide in tetrahydrofuran, at ambient temperature leads to an
olefinic compound of general formula 1-3 which could furthermore

reduced ysin n and a palla I

paII ?ﬁ#(’@%%) %‘ﬁ of TPESH ltatg)lq‘JHérS(' g(?)alvent or e%{ggnﬁ{eﬂgt?egﬁcmg peent
amtﬁ@rmemvgbelnﬁmmhor@btdmda QoD i drsyitpRlERolsHh 6 é‘?ﬁ‘%ﬂﬂf
addt@e@hpa@au%@tmaﬁteetwdetahfmmww wfitbrelinie iy blictz 5-@xidized by

OXOIOr %"} Onat% %srégl e Q%Eﬁaﬁﬁeaapﬁﬁ&é%ﬁ@%@%re to
at amiient te

mpera e prov s a terminal alkyne compound of formula
|-5. Mhseiy Rendehide Wssrrzeééqm@? 88 PCT/EP2005/012993 -17
substituted compounds of formula 1-2 can be obtained by.reductive
amination of aldehyde Il via treatment gf,lwith an suitable amine, for
example cyclopropylamrne in dichloromethane at ambient temperature

followed by anwedilging agent, for example sodium borohydride, at W

elevated tem ture. 5Scheme 6 N6 NONO R,NO--~R,0oN
R V& I NINN XVIIIINMNAIIIRZ R2 Rngtpereln R‘?
alkyl an IR2 are as desgghed above. 10 Acmmdrn to scheme

an carboxylic’*eqt\er otformJMVlll is sa&aif@@to a rrespondrng 2 2

carboxylic acid, 8vhich can be treated activation reagent, for
example 1-(3-dimethylaminopropy®={ ylcarbodiimide h drochlorlde in

the preﬁ%ﬁkyﬂfy&éa@ﬁdﬁ&?@ﬂﬂway&mxy mipé hydrochloridp ap mgaase
for example N- methy Q oline, in a so tmlxture Sloseeethane

and DMF at ambient a;érﬂture to afforBf a comp(?unqtﬁf formula XX.
This amide of formula XX can be transformed in a corresponding keton
of general formuIaR I by reaction with an

Hy, PAC {)V I N
N

Rz Rg l"4

10
wherein R! 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 Il 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 I-3 which could furthermore reduced using
hydrogen and a palladium(0) catalyst, for example palladium(0) on charcoal, in a suitable

20  solvent, for example ethanol, at ambient temperature to obtain a compound of general
formula I-4. In addition, reaction of an aldehyde of formula II with dimethyl-1-diazo-2-
oxopropylphosphonate, and potassium carbonate as a base in methanol at ambient

temperature provides a terminal alkyne compound of formula I-5. Methyleneamino-



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'Ill H2ZNNH2, NNaBH4
WB&’?%%W% HNOH RiNVRRINR NN NN NX 1-6 .~ RFTERPRZ

wherein R is lower alkyl and R and R2 arg as described above. WO
2006/063708 PCT/EP2005/012993 -18 According to scheme 7, a
confebsiitted fomnaands ebttenydatZrsbbnelt i eth bykglustinstiinsgion of

comppingeaf famedanaduf Welihis ieblesiunaiidsingipkdepdipecpplimine, in
botaralIb lionds Indielhusneancoral RN RIPay BRI, for examle
ofa ula Ml

Reduction etone of formula 1l by treatment with a suitabfe réagent,
for 8xaivpIRseRIdRdsFbAGHIEEIBREStHE ke, in a suitable solvent, for

example methanol, at ambient temperature affords a secondary alcohol
of general formula I-7. Scheme 8 N Og 0. NQ~ RiN-NR N~ -~N NR'
N NNNIV XVIli. XXi Rz Rz Rz

N 0™\ N N-0O N R

R . Rl /A R

N —— N —— N
N XVl N XX ' NN

% j¢ T

wherein R is lower alkyl and R' and R* 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,0-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 THF or the like, at ambient or elevated temperature.

- 20 Scheme 7

H,NNH,, Ny NaBH,

KO%j/ K2 \
r/N H oy IéN .
14 X
| N‘N b | N\N
N\’(z 6 ' N
R .

wherein R is lower alkyl and R* and R? are as described above.



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

S M8 Mperature, which is decarboxylated to a compouREGEFAMA{1E93
XXI by stirring in an appropriate solvent, fggexample diethylene glycol

dibutyl ether, at elevated temperature, 15 for example 200 C or the like,

for somedingoRibatiy; 7 scompsubstibferniniHowiddie rpsirmed tapnmllyl-
obt%m@memp&wmhmmwwwmﬂmﬂmamm feingkpdapline and
N-iod Sys?ﬁfr% é’ 010900t UG A ABI ARRPRIIE SRME REdREtion of a ketone
exafy Himethylforma e or qizhlorome ane or he lik: dride
TR Ll R A e KR R R R DR gl dide o
Sn(dlie)i)e/ih NN PGy RaLTPRapNIp e hanelqt pabisrN R R affords a
N Rsd 3NNy NeblidNo O RBRAIA72006/063708 PCT/EP2005/012993

-19 wherein R' and R2 are as described above and Ar is unsubstituted or
substituted phenyl or unsusbstituted osshsmaduted pyridyl. According to

scheme 9, a cor;@poumd of formula IV is transf@rmed to an aryl-or N
heteroaryl- -subgti compound of formul by treatment with an r /

aryl/heje 5 bor8nid acid or ar oar I -zinc halogenige]
example thyd-2-pyridylzine-bromi aryl/heteroaryl-tin‘red - |
Iv

under palladiufn(® catalysis in a suitable t, for example NNV
N,N- dlmethylfoﬁgmld "t elevated temperat se. Axﬁ(ernatlvely, an \gz
aryl/heteroaryl- afliynyl substltuted compound of formula 1-9 can be

- obtained by

10  wherein R' and R? are as described above.

According to scheme 8, a compound of formula XV1II 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 [V 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
F‘N/ l

X = B(OH),, or 1 N

ZnBr, ZnCl, or R~©/\r

Sn(alkyl) N

’ N v Pd(0)
Pd(0) N\f H—==Ar



treatment of IV with an appropriate aryl/heteroaryl-alkyne, for example
phenylacetylene, 10 under palladium(0) and copper(l) catalysis in a

suitable solvent, for example piperidine, at elevated temperature. Scheme
WPEMIEEN Ra NiorR N R R"-ONa R1-ZnC or -Sn(afky§5 TERI09ELH 2993
N'N X=F N RZ I-11 RZ 1.10 R1 = alkyl, cygloalkyl, N alkynyl R3 NR !N

NN 1-12 R2 15 wherein X is bromo or fluoro, R1 is lower alkyl, cycloalky!

or -GhernR’ RIdRfowees éﬂmﬂgﬂd)abmHQ)M@(@Hﬂjm@Hmduhmummhenyl or

subgtidbppisaLe @ssggjmgg@lpﬁy(gq According to scheme 10, a compound
of formula 1-11 can be obtained from the corresponding

bromo-séeetiditert e srhgroeifich obfapatd df for tepla E¥timeasfitmehto an aryl-or
alkykéexolonlkyibzinatbatogerided ttexamle bycleptopyizing chlaniiBeRf Aryl-

Ieygl
ﬁf“’%%m el ‘E%‘r%‘*gﬁ?%?a“‘“’é‘%% 5‘3?%9#% o k;ﬁ S e

r’e ‘E)?"b fﬁ’ﬁ% ‘"5?1‘568 hpP ) 31 Hpfesuitable
trm‘é %Eﬂé@é@ﬂl@ﬁé‘fﬂr@é}eﬁﬁﬂﬁﬂmm§ aﬁdewpémmewmwﬁgqmanvely, an
suitablhasbvent-dtkyijiiuintielesdbiochpemprsaforauiilesnatitelybained by
CO@QQ&%QH Wﬁa}x Q@ ?H@é?o mﬁ%g%ﬁé& éqglenylacetylene,
quorods 2 oun mula 1- ?g atment with' a
approperla?te a @ [gllﬁr $086166 %83 é&?ﬁ"[’%ﬁﬁﬁﬁ’f jperidine,
-20%sieHRd @gmﬁﬁﬁ‘i‘f’f‘ethomde in a suitable solvent, for example DMSO,

at elevated temperature. Scheme 118cheme 10

N

. (f ] "
N~4 Pd(0), Nr Y,
" 1!
R'-ZnCl or R'-Sn(alkyl), R'-ONa
R1 B N‘ rmrieres X N\ R
N X =Br Y X=F

1 R R
R’ = alkyl, '
cycloalkyl,

N
alkynyl © >R
N’/
Rf/@,/;\;\
Y

N
\(Rz }-12

15  wherein X is bromo or fluoro, R’ is lower alkyl, cycloalkyl or -C=C-R’, RY is lower
alkoxy or -O(CHz)mO(CH;)mOH and the other substituents are as defined above.

According to scheme 10, a compound of formula I-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(0) and
copper(I) catalysis in a suitable solvent, for THF, at elevated temperature. Alternatively, a
compound of formula I-12 can be obtained from the corresponding fluoro-substituted

25 compound of formula I-10 by treatment with an appropriate alkoxy-nucleophil, for



N~~-R'N R% FiN~RiN~R3=N\H" XXIl R'=alkyl XXIINON \R'
Nom~~~....,... Ra HZN,NAIR, NR3 RN MelN~HL\N .-...-.,-RN-RN
~NNVIN/N XXNV R 1-13 5 wherein R', R" are as described above

JHA RS/ $Ider alkyl. In accordance with scheme 11, a comB6HAELPs/012993
formula I (R3 = alkyl) can also be preparedhjj.the following way: 10
Treatment of an appropriately substituted 2-fluorobenzonitrile of formula
XXI| frmale soiditiministoisifeatis titablcorresndnding interiddiatet Mitted
Prefesahyratihesreaction 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 XXIIl may thenSgeemestted with Eschenmoser's

salt in an inert solvent, %@ DIM, to furnish a dimethylaminomethyl 15
substituted imidagole oj mula XXIV. eaq{fl\g@ﬁ solutieandf e compound
of formulaﬁ@% ar‘appropriate s8 v@ like methylene chloride with a
methylating agentsuch,as methyl iodide, [&ads to a quarternary
ammonium saltgf,formul%?’\‘)" which may precipitaite from the reaction
mixture. Finally, treating a compound of formula V with an optionally
substituted hygrblzide of formula VI in angnert solvent, ich as DMF, at %8 R?

elevated tu*?p leggls to a copau E’fforrﬁzﬁ‘iaq WhICh Ca

isolate tatfizatien-Fom = bI sQivent,fore ple

As mentioned e’érller the compouns Sfiformula | and\/;helr N
pharmaceutically usedle salts possess valugble pharmacological N\g -

properties. It has been found that the 25 compounds of the present
ifvention are ligands for GABA A receptors containing the a5 subunit and

are hRRiB R e oW REogian, sancement s

required. The compounds were investigated in accordance with the test
given hereinafter. WO 2006/063708 PCTIEP2005/012993 -21

In accordance with scheme 11, a compound of formula I (R? = alkyl) can also be
prepared in the following way:

10 Treatment of an appropriafely 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 DMF, to furnish a dimethylaminomethyl

15 substituted imidazole of formula XXIV. Reacting a solution of a compound of formula
XX1V 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 V1 in an inert solvent , such as DMF, at

20 elevated temperature leads to a compound of formula I-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.



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

P40 @083 fifansfected) or human (transiently transfected) reR€pERAG7012993
composition alp3y2, 5 a2p3y2, a3p3y2 and a5p3y2. Cell pellets were
suspended in Krebs-tris buffer (4 8 mM KClI, 1 2 mm CaClZ 1.2 rirM
MgC12,120 mM NacCl, 194 « x 0582564

horiagehia &%oﬂﬂwﬁfﬁ@@m §&ea6ﬂ§@baqﬁsc@mmbm&aq;y&%peunon

at4.C rvall, rotor:. SM24.= 20000, r eIIets wer
resﬁ@’p@%‘b’?ﬁzﬂg& tﬁg%“ﬁé??‘ an% R i to%&%@% poﬁy reﬁ%lr) &3 ra (stably
15 seadrted. d?inieimyasmmiaaiureds(@tadfoedemethofkoBimdRam) @Hiby2,

aliqu of 1 L wer red and stored at -80 C. Radioligand binding

A s%‘@/é 3’?‘?1&8%8%%? 2 'volume of 200 L (96-well plates) which

contained 100L of cell rnremebranes, [3fliflumazenil at a concentration of 1

nM for dhelzelcssipashearied s b el it Atk tespM CaCl, 1.2
compougdn, e rangsrdd,ab MM O rid pi 06 MinNingspegifiofhindingmgsized by

def'”i gﬁ%%%%@@%%m&g ﬁ{adczmﬁa%xd ESPS@%%‘%EM'G& mzbg %‘%Rfau rotor:
thelzt'o Qp% Assa&s Were incubate

to equilibrium f at4
andSHEHEH8ePB ARG RS CrliBMei (B CRARIFBSFAitFal wﬁ%gtﬁfﬁfa rd
10 arhe&tegeaﬁméwaspmgmmfom délskovasivd Fifeteiid O anMeTvisep BRERrd method,
Alteg g o ielelaed iadioaciriasdelRaleprbysined santilation
countmg i values were 20 calculated using Excel-Fit (Microsoft) -and are
the means of two determinations. The compounds of the accomp, I
exampIegmwéwm%@%ﬁvérﬁé%}?géﬁm%éé@ HhY gl?%éf’ﬁ%%?% plates)

to pRRRESS AcShvalu® far 6¥'5916}5%'?&%,1[314]ﬂum%%ﬂlbfmn@e’itratmn of 1 nM
subunits of the rat GABA A receptor of 100 nM or less. In a preferre
?ﬂ i tle range

embiotirhetd 12 sedrnio aRHe PRy sabrritsepiilmig L mrRe
185 Yfqyritrelativé ia, Qh@r@beZﬁ@@rﬁﬂﬂg&@’anbﬁmﬂ By 108 rldiezbpdevaitdsypically

h th t l um 1or
ST MY BB 9 RPIRE AR e CUTRA N A BIRIEN Guiipriom for 1
9.1 m:sas@‘w@@é;eemﬂm z@éfsre Wrsbar oy alygtion yifag a Packerd

- 265k 1% d9te ahd wabhing Vith id6 DEIAvEH Huffe?. (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 [PH}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 a1,

25 o2 and o3 subunit.

In the table below it is shown the activity data of some preferred compounds:

Example No. | Ki[nM] hol | Ki[aM] ha2 | Ki[aM) ho3 | KilnM] has

1 41.6 15.5 10.1 2.6

18.2 9.1 10.8 3.0

o]




1126.784.639.13.8 124.27.95.61.6 144910.26.11.7 1812.85.7
3.70.8 197.8592311 2035.833.620.82.2 2152694804 23
26.941.03253.7 264.66.4330.5 2927 20.319.011.90.92891.03.6
8YD 2096/680813.3 1.2 315.54.53.6 1.6 33 3.4 1.2 34 14 1PCUWERAQN 93
15 853.72.305 13.514.47.0 1.0 WO 2§06/063708
PCT/EP20051012993 -23 42 10.6 1.4 53 184 261 126 4.3 57 4.7 12.8

6.3[1.0 Tre compounti®df fomulalses welll as2fvedr pharmaddutically
usﬁtble acid addifion salts caf be used as|medicaments, e.g. in the|form
of pharmaceutical preparations. The9 pharmaceusical pfeparagions gan be
administered orajly, e.g. in the¢ form of tablets, coated tablets, dragees,
hand-anc _ tinejggPsutes, SWYEIoNS, remuispns of SUSpaNnsions. The
5 akjmlnlstratlon can, howevey, also be effected rectally e.g. in the form of
SUFHAC|fnr|nc pafﬂr‘*ﬂ'{a” e 984' Brlﬁc M 39 IIIJC\,[ i 1The
coanoundls of formula “and their pharmaceutlcally usable acid addition
salts_can be pro ressed with hharm?guu( rt—ind rganir\ OF-OFg anic
exuplentsl%or the pro&@ctlon of tabl ts, coated (blets dragdées and hard
gelatine capsules. Lactose, corn

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 52 6.9 4.8 0.4

23 26.9 41.0 32.5 3.7

26 4.6 6.4 3.5 0.5

27 20.3 19.0 11.9 0.9

28 91.0 3.6

29 8.7 2.7

30 13.3 1.2

31 55 4.5 3.6 1.6

"33 ' 3.4 1.2

34 14.1 1.1

36 ‘ 4.0 1.5

40 8.5 3.7 2.3 0.5

41 13.5 14.4 7.0 1.0




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
&8 200aRe¥ *%ats, semisolid and liquid polyols etc. Suitable eX&BEFRLF(H2993
the manufacture of solutions and syrups argse.g. water, polyols,
saccharose, invert sugar, glucose etc. 15 Suitable excipients for injection
soltitions4dre e.g| watéd;falcohols, polyols,|glycerol; vegetablétoils gtc.
Suitable excipients for suppositories are e|g. natural orlhardened oils,
wakes, fdats, senpi-liquigdor liquid pzdyols etc. Mtzéover| the 4.3
pharmaceutical preparations ¢an contain preservatives, solubilizers, 20
stapilizersy Wetling agaiis, emulsSifigns, SWEetengss, colorantgpflavoyants,
salts for varylng the osmotic pressure buffers, maskin agents or
antroxicants: |||c can-atso-contairnrstitt—other-tf |uldpcum,any vatttable

substanc&erﬂ@m&a@%%ﬁwaw aitkiH wwithsinphermaeewinalbrebirssigaddition
fittedalts the tndbeitlssineipremetg. in €xcfopaxfahamcasetital gesperaticns. The

the %ﬁmc@ﬁakaﬁ)ﬂ%uu5H@é&rbaaqﬁrmz&@§&g&m)abg%ltgetﬁ)ﬂ&%tmets, coated
per P%ﬁ%&”u‘%ﬁ %&?H&P&%‘E‘é‘ lg&ﬂefa Jorm, es,%o §P§“Jd b%ﬁi%erod%rs'@;génsms The

al houg the above upper can alsg ed when nec

wrﬁete&fﬁm@g‘ﬁﬁrg&a@ ﬁreeféregé e B GO ﬁﬁﬁw@pﬂmms» or
AII my@wdureesgam thi/fmnirofisgeesinn GBIigss\WO 2006/063708
PCT/EP20R6311393 ds24 foxaiil/Pag dtHeabbts 0h tberfaligwiaBle acid addition salts

ggggg@@g&@g@s@mﬂr FAREELI 05 TAEET: A OADIEL AN e
I TR Gegséff\?)@ i B b o s Fiowe corn

follotiend: cordpoLition &r@%ﬁéﬁa&m@% Q,fatmréts etc can be used as such excipients
e.g. for tablets, dragées 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.



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
eRIPAA 8 788e mixer, the talc is added thereto and mixed tHSFOEERAN)S/ 1893
mixture is filled by machine into hard gelatine capsules. WO 2006/063708
PCT/EP2005/012993 -25 Example C Su&édsitories of the following
composition are manufactured: mg/supp_. Active substance 155
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 substancelsaagdied thereto and stirred until it
has dispefge, %9@9&%{%@}%%%@&%@%&&4@{9&& RPORIRDATROMIAS::

10 of suitable size, left to cool, the suppositories are then removed from
#he moulds and packed individually in wax paper or metal Igi!/tzll']ggt

ollowing examples are provided for illustration of the invention. y
should no{}?ée considered as limiting the scope of the invention, but’
mefSHPAS RS Fepresentative thereof. 15 Example 1 o
10-Metbsd-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodid®epine A
mixgyg, ofagpromo- 10-methyl-9H-imidazo [ 1,5-a] [ 1,2,4] triazglp [ 1,5 d]
[_1,4%1%enzodi epin ‘%190 mg, 0,60 mmol) and palladium(0) (1Q% on

cha 1853%%%@@?% X3 mmol) in THE (5 mL) and methanol% mL) was
18tirdddgnademateyrdtogen atmosphere for 18 h at ambient température.
The reaction mixture was filtered and concentrak¢d.widightesidoe was
purified by chromatography (SiO2, heptane:ethyl
acetate:dichloromethane:methanol g/3:10: $0:0 to 0:70:10.20) affording
the title compound (104 mg, 73%) as a white solid. MS: mle = 238.1
[M+1-I]t.

Capsules of the following composition are manufactured:

- mg/capsule
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.



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 dI[1
MO3HYd14% e ine To a suspension of ethyl 3-fluoro-9H-imidXZHH283] 12993
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) wag>dded lithium borohydride (811
mg, 35.4 mmol) and the reaction mimEﬁ ygs WO 2006/063708
PCTIEP20051012993 -26 heated to reflux Tor 8 h. After cooling to

ambient temperature, it,was,acidified to pl-1=2 by adding ag HC11N. The
solvent vs\t/%%p(gﬁgop%er% gé‘ 5%@?%“&9%15‘38 \7\‘}16%1 & &aﬁuggf%OH (conc.,
100 mL). The resulting solid were filtered off, washed with water (3x 10

mL) and dried (60 C, vacuo) affording the title compound @%%82839)

as a white solid. MS: m/e 5 = 272.2 [M+l-I)+. b)
3-Fhevs-ombstasielazo,5-a(124 triazolo 1 S-d 11 4lbenzodiazepike-10-
carbajgeliysde hasa suspension of 3-fluoro-10-hydroxymethyh@ds1-imidazo|
1,5-a] [ 1,2,4] triazolo[ 1,5- to d] [ 1,41benzodiazepipe (6.00 g 22.1 mmol)
in dichloromethane (200 mL) at 0 C was added sodium bicarbonate (5.58
g, 66.4 ol) and.Dess-Martin periodinane (14.5.9, 33.2 mmol). After. .
Siting AT RERG RS TP L AR ST NGy and

tenspekstivd affe Stewsarion shbinely PoHersd peaiie (IBtnsE jsadded thereto and

dickhlpremethicnBa6106b Bl Watpladtie U andilher o rapee SUBRE BSHPONES moulds
tirred for, .15. additional After filtration thr, h Hyflo¢r) it was carefull
18 agpl P 2 902, Vb BRI R e Gt St B SN

by BrerRaREERApAYY (Sityx ParRyPREBEatEnethanol = 19:1) afforded the

titte compound (5.12 g, 86%) as an off-white solid. MS: mle = 270.3
[M -iI]-h]? foltpwing examples are provided for illustration of the invention. They should not be

C) 3cbHdRIG- ehitiHHenidpeoinhaltadibiniaralaledip@didd roenRzodiage

epi %ré[)? a suspension of 3-fluoro-9H-imidazo[ 1,5-a] [1,2,4]triazolo[1,5 d]

[1,4]benzodiazepine-I0-carbaldehyde (332 mg, 1.25 mmol) in diethylene
lglycol (3.6 mL) was added potassiuni¥#bxide (140 mg, 2.5 mmol) and

hydrezire:monphveiaie] (338 L2 40l s T e uitite saspapsien 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

orghmédayepf vbrenpadfraerRithobliaidene) hit§lahd Gibereloét>-
d]{1,4]benzodiazepine (190 mg, 0.60 mmol) and palladium(0) (10% on charcoal, 64 mg,

20 0.06 mmol) in THF (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 (SiO;, 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: m/e = 238.1 [M+H]".

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-hydroxymethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
30 dl[14]benzodiazepine

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 THF (300
mL) was added lithium borohydride (811 mg, 35.4 mmol) and the reaction mixture was



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.
WIB2009/6637066.3 [M+H]+. 30 Example 3 PCT/EP2005/012993
3-Chloro-l0-methyl-91-1-imidazo[1,5-a][1,2,4]triazolo[ 1,5-d][
1,4]benzodiazepine As described for exémple 2c, 3-chloro-9H-imidazo[

1,5-al[1,2 4]tr|azol ][ 1,4]benzo azeplne 10-carbaldehyd
dle@tefbt?ﬁ 5{% g ré‘}ﬂj‘&%t‘g R %{HES‘[&%“&]“ was acxde ﬁ(ezdoto pH=2by

[1,2041triazotb]L denhw}ﬁmmwmepmmnétbamwde«{wa&ewn\MtEaLOH

W@(%QO QWZQ%E&HEJBRQ%{@%%%@%Z Secthestile WF@&JI%L) and

g‘@ o PN e NS RO 045 i DA s v

53 BT@?ﬁ@rﬂlﬂﬁﬂéfhyIQH-lmldazo(1,5-a][1,2,4]tr|azolo[1,5_d][1,41benzod|az
epine As described for example 2c¢, 3-bromo-9H- imidazo[l 5-a]

[1r§ ]ﬁl&zglg b d azb 1 ﬁ?gl, ﬁei?izo o}q_g %r??lfgl%h z%gnﬁ‘égml 25

m&dﬁz@fﬁ][l,ZA]tnazolo[l,S -d][1,4]benzodiazepine-l0-carbaldehyde,
Waﬁmmgétadaﬁ@ibmuﬂeocmnmbmﬂr@a@mgi ﬁﬁ%awhishawaa ehtaingdd]1,5-

RS R AR o) 0o
[1 a%%mé@m@ogf@ B8t ts-tammet hgﬂl ﬁﬁézMaF%Hfé’ﬁ’%ﬁ‘ﬁPﬁI@‘}xs &
mlxmm&)bmmgmtbenmpmm(mg nixﬂﬁtmm@l)pwed to warm to

ngl}rg%g@é%%&ﬁuéf? (220 ta%mmels. gfat V\}%Aa‘l .55 9,

Q mL) was stirred at 90 ter (1

Wa@%r@awa%% é198§HFtPn‘@e§%%‘iﬁj€ﬂ§B‘?m t&%ﬁa%‘%‘%ﬁ?é&%ﬁﬁ‘?&e‘”ﬁéfﬂ‘&%"o ?ﬁ
1sfordidifibeaprdciphatdilms diltdredgvEstied itk watdullp Bathedndtiiried at

go,clﬁc tx#élaunz Q.?dr( 35 ' aammlﬁr@l é?é;%rgelm @?ﬁl{ma) phy (S0
oi |n yl acetate d %SI n of diiso ;g__lf éf’ .

e SE R 1 R ST B 0B OB . 333 P

drysolilaiSraet the7tithe bbrhﬁound (19.35 g, 59%) as a white solid. Mp

166 C. b) 5-Bromo-2-(5- dlmethylamlnomethyl -4- methyl |m|dazol 1-yl

-be oplltrlle @Osolu on ? £

(11 04, 420 Ot arrd— N RI= i

53 Borm AYRENTIME %ﬁ%ﬂ?ﬁd@ldazo[l 5. a]
d][1,4]benzodiazepine-10-carbaldehyde (332 mg, 1.25 mmol) in chethylene glycol (3.6
mL) was added potassium hydroxide (140 mg, 2.5 mmol) and hydrazine monohydrate

(486 pL, 10.0 mmol). The white suspension was stirred for 17 h at 150 °C before it was
25  cooled to ambient temperature, dilutéd 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 (SiO-, 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 IM+H]".
30
} Example 3
3-Chloro-10-methyl-9H-imidazo([1,5-a][1,2,4]triazolo[1,5-d][1, 4}benzod1azepme
As described for example 2¢, 3-chloro-9H-imidazo(1,5-a][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



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

K Fraeac/beitentrated and purified by chromatography (SiOZ2Ek&#RNE/012993
CH2CI2 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

[VIzH ]f’ d[ﬁ% -f4-Br C Ym =
-me?h %h frr%% 0 ‘%@ﬁrﬁﬁ%ﬁn@é}ﬁ a%pnwgsn?gﬁlqgglﬁg thlf)ellsft)llcl)% %‘S mfe =
5- b%@r?ou%‘(g{-ﬂrmethylamlnomethyl 4-methyl-imidazol-I-yl)-benzonitrile
(5.57 g, 17.4 mmol) in CH2C2 (130 mL) was treated with methyl iodide

(2.3 mL, 20.9 \TO 2006/063708 PCTEIQDH?EQQ@/OH%S -28 mmol) and

kept at 4 C for 72 h. The white crystalline aterl ormdeﬂj was fllte ed and
rideBie Yy Seoer thermidazgbhsa s 4 M@?af enzodiazepine
3 Bﬁod&mﬁﬂ&hﬂwmnhybﬁlﬂa;ﬁﬁmbl%ﬁﬂxﬁﬁmf hiedd(1,2,4]triazolo[1,5-

3 (E%g%ﬁ%ﬂ%@&*%fﬁ@gg?%ﬁ &’J 539}?| rln Ié aZZSOrlnmol 1risrfead of 3-fluoro-9H-
Bt B B Ho LS AREER S TC TV g convered

mgtoltig Mﬂnbmm@MF@(%mg mmmumsm@@ammmw m/e =
nbgise Mascheates to 150 C for another 12 h. After cooling to rt water (20

mL) was added, the precipitate filtered and dgled Recrystallisation from

Ethyl acetate affords the title compouncii ag a'yellow crystalline material

(473@90@4%,)1%%&3{32@%%}5% 102 trinptdad1,5-d]{1,4]benzodiazepine
[ Ql 5- d}le[l 4]benzodiazepine A

soI B i e

[1,2,4]triazolo d][1,4]benzo zepln Example 18)

mnib WW%%#Q%P(&@-# uaﬁ%r%@f(ér %i&xé&gslﬁagﬁg@%vﬁ}?’ﬁ%%ﬁmdam‘e
1PdIC23 @Yh5 36 mg) (ROB¥INID r)avbagméﬁé@ﬁégcﬁﬁﬁ)mm& 18 RS QHARyredp was

23 &Ehdiranticht terhperakirg andenadddddogdrtadrosphe respensiisn was stirred
f”te\(r% ﬁgq;awm?)(ﬁ)rg ‘f%ﬁﬁe‘gh\é’ r& W%ls %W%m%ﬁtﬁgater (0.5L) and

aceck;{f’ tlo lo g)r%eregane et ato {%Q Té ?(ﬁg% ;e Ddlbé)ﬂmg

thefiitil e@%@&m@@@ wr ﬁf&r?@%f}%{% W%ﬂ&hﬁr@%@@ sojation was
2{M-aBipwadoo@iinpl eodnBi@ymtepuop Riltidtive tud Sty idtz d¢d, Brafitle compound

[1, %1@1@@%@%@5@]&}&;&1_@&82&?@6@@6 To a suspension of

3-bromo-10-methyl-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [1,5 d]

[1.4)penzgdiazeping (18018 AeHpmoh e THE (BBl ) WA asldastwas

added under

A solution of 5-bromo-2-(4-methyl-imidazol-1-yl)-benzonitrile (11.0 g, 42.0 mmol) and
N,N-dimethylmethyleneiminium chloride (5.0 g, 53.4 mmol) in DMF (75 mL) 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
(810, gradient CH,Cl, to 35%(CH;Clo/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 [M+H]".

30 ¢) [3-(4-Bromo-2-cyano-phenyl)-5-methyl-3H-imidazol-4-ylmethyl|-trimethyl-

ammonium; iodide

A solution of 5-bromo-2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-benzonitrile
(5.57 g, 17.4 mmol) in CH,Cl> (130 mL) was treated with methyl iodide (1.3 mL, 20.9



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
tetvedos(iptaenylphosphine)palladium(0) (70 mg, 0.06 mmolpPamr2005/012993
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 +@&etion mixture was diluted with

ethyl acetate (30 mL) and was washed with agueous sodium carbonat
(satoslhpyl ket Wﬁte@ fon73hnity W&&ﬁ@(ﬂﬂ? BRSO SRR

ethyrddiater (8MMLY &nd/the BGiBBA [brfanic layers were dried over
sodiym sulfate Purlflcatlon of the e5|
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089 V@&Qkaﬁ:@dmw@ : 9&%1625 -
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10-Metihle31in atiadsiukiny lethnda g (10i0d) obSad (b2 dhiriprolp{tht filtered and
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O B PR eZeping (B

acefy 5 mm
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mixture wa or a
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U G (06 S TR B A ag@%a%ma g or 2
16thyll aicetdienA@mpdryandthéere tsiragdnorgaesphiesreFs woe ftersd @y fytlo®

sodiymmegkate nPewmaaa Wys shiomaiegrapfy.(Bi03f hepaniietyy!
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5-d][M4BEnzodiaze ine To a solutlon of

10-methyl-3-trimethylsilanylethynyl-9H-imidazq[1,5-

“:3][1 2,4]triazolo[1,5-d]-[1, 4]benzodmzeﬁﬁ‘"ﬁjéIP 2 mg, 1.00 mmol) in a
m.xw@dbwﬂéyl(mamﬁwhﬂﬁﬂw@qué@}ﬂ% wgsaaaleébi:ﬁliéﬁélw%ﬁzepme

O P RHar 2t e B S TR AT SO S A 019
d][1,4]benzodiazepine (190 mg, 0. 60 mmol) in THF (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 THF, 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

ﬁﬁd and

chromatography (SiO,, heptane:ethyl acetate:dichloromethane:methanol = 75:15:10: O to
0:80:10:10) afforded the title compound (25 mg, 15%) as a white foam. MS: m/e = 238.1
IM+H]".

35 Example 8
3-Ethynyl-10-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine



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
RRAESHY%L). Drying over sodium sulfate and purificatior} Hj/EP2005/012993
chromatography (SiO2, heptane:ethyl acetate:dichloromethane:methanol

= 75:15:10:0 to 0:80:10:10) afforded the titfe™ 25 compound (184 mg, 70

2R3 IMrakl T 1 B Q1%iazolo[1,5-
[1,2,41triazolo(1,5-

-3-tUorn-9H- '
[1,@@5{%@%0 a suspension of 3-fluoro-10-vinyl-9H-imidazo |

1,5%ispeRsiirtoé 2dioofh s 16} fatnfbei Zodidaze plrfe A 00.Mtyia@oke himol) in
ethaqgu(ﬁém&dwégg%%%gmg, bB%@Q&)’:QA&Q%%@L‘&EgQ% d(r%(%;ﬂnﬂe P59

mmol) and stirred f at ambient temperature under
%.tmgml?e}%s(mﬁeﬁeﬁ@ﬁpmm@mgmﬁ%?é@wéﬁ (e 'didvmedhed
withriglilaaylphosiehifie 48 @iy iy oshrombtagiafh (Bt athyd mL, 3.6 mmol) in THE (5
acetate: = Nt i i 31.mg
00 B A e g ot B B e PRy RO et 1
3-CHIBR -I’G%fiﬁﬂ@ﬁ%%ﬁ&f&?ﬂﬂs‘-‘aﬁ&‘}zHﬁfi%ﬁﬁ’[i%%ﬂph?&fﬂeﬁz‘&tﬂﬁfz@bi‘fgm
ne Wb §006/0637/08REMERDDOS 01D3%yl-B6tde 28 alliliendofashed with
13-CHURRuE QMR 1991088 L) STk bl @e 4l 158 Q0P acted with ethyl acetate (40
[1,4] $nz djazepine %?170 mg, 0.95 mmog InTHE (5 mL)é\év&; a??gtg ion b
o TEIAROS AR BRACHETERHARTS0 WRae B RiSion NG eGPt FaHap bY
hatcambietugrephpd fi@ur depraderthyhychiotredichitmospherentienele fibr 5:10:0 to
mix§ue10:a6) ilteied Py ot and &yrashes withd Hinbu rficatias: by =
chr qtg@r%qj}y (SiO2, heptane:ethyl acetate:dichloromethane:methanol
= 50:30:20: 0:75:20:5) afforded the title compound (58 mg, 20 %) as a
white solid. MS: m/e = 286.1 [M+H]+. Example 11
Bo-RrRsktamykismetayl-thamidazol ln>-a) 1.5 44 triazololl.5-d L
1,4TbenezbdiezepiiftemttFledasokitipsilefidetsthylh-SHimidegHLimidazo |
éﬁa il 243 tiineale-hi- ,g]ﬂ%ﬁ&ﬁ%&ﬁ%ﬁ@ég '1, 218@8%;9» %%mm@g‘mw
2m ium 10xide mg, 2.22 mmol).a
ol 100 WO L B AP e v e T 20
aceritebplanimyoniashBdonith taifudetes Edign It somate (st Familgiers0 min
1eXtrackedsith-atiy apetaiei{2BahlasDEying Ovehsadicy b Anlfateiandaction
purification by 15 chr, to SiOp, heptane:et .
P e SR DB e (20 L) washed with
corferae Xeg Ry ardesyestsd Wik tshabheetarc 2R wal: Bsping pigngpdium sulfate
and purification by chromatography (SiO-, 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-fluoro-9H-imidazo(1,5-a]{1,2,4]triazolo{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 h at ambient temperature under
a hydrogene atmosphere. The reaction mixture was filtered over Hyflo® and washed with
ethanol. Purification by chromatography (SiO,, 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]benzodiazepine



Example 12 3-Chloro-10-propyl-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

dY@ 2s&83¥8iazepin-10-y1]-propan-l-one (98 mg, 0.32 mmorf Trstad§/012993
of3-fluoro-9H- imidazo[l,5-aj[1,2,4]triazo|oé1,5-d]
[1,44benzodiazepine-l0-carbaldehyde, was converted to the title

CO%%M%% B79: 93300 ‘Ml'&ih;}{\@ﬁ Qbtainedh as,a lighthsouy, solid. MS:

3 /Ceﬂi}%? T ;Ekgbi@ﬂ e (105 mlg o THE (5 mL) was added palladium(0)
[1,XW¥harclot; aﬁnlﬁﬁéh%mﬁéwaé)set@ﬁ@ro’z@;mtmézﬁmrspsmre

[12 ditteazdipdiobedd hithephadisiepiae fos uspensioss dltered over Hyflo® and
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nitr %W&t?ﬁ%kﬂﬁé‘r@hﬂtﬁéopé%ﬁﬂ%ﬁ’ §lffs%§—,6nk%’|‘1+\ﬂés treated W|th 770 mL
heptane and stirred for 1.5 h at 0 C. E)%?Ithn :imd washing with heptane
(2 x 100 mL) afforded the title compoun 94%) as an off- white
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solid, MS: m/e = 383.9 [M]'. ¢) 33- Chlgr%%ée clopropyl-9H-imidazo
(1,5-a1 X1,2 41 triazolo [ 1 5-dI [ 14lb g%nlne To a suspension of

3- cﬁ}@ﬂdﬁor@mwmwam({&&hﬁai » AHeizotly [11550¢]1,4]benzodiazepine

[1 4&%@&%@@@9%&?&9@g,_%%mmgmﬂnmgxﬁsm}mag@ﬁ@@e Was

here
G e R e by
Ci/(r:l'@pﬁbmlﬁiﬁ@ éh%ﬂ?g@a(@@élm mufﬁnﬁﬁbegw%n?gem%nfqé ;?ﬁ@}uﬁg was converted

Mixtyr@eak @hinieehiar 87had apibjentithrvpesatuiied e lighdbiarviisid.es: m/e
was | Bﬁtﬁé}w tﬁlethyl acetate (30 mL) and was washed with aqueous

sodium carbonate (sat., 25 mL) and water
Example 13

25  3-Chloro-10-cyclopropyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine

a) 3-Chloro-9H-imidazo[1,5-a][1,2.4]triazolo[1,5-d1[1,4]benzodiazepine

A suspension of 3-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [ 1,4]benzo-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-imidazo[1,5-a][1,2.4ltriazolo{1,5-d1[1.4]benzodiazepine
35  To a solution of 3-chloro-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




(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

S A Y bromethane = 60:20:20 to 10:70:20) afforded tRE 182005012993

compound (33 mg, 21%) as a white solid. MS: m/e = 298.0 [M+H]t.

Example 14 3-Ch|oro-10-cyc|opropylmetﬁ)?ll-gH-inidazo [1,5-a]

[21 ZfliopzolR (ﬁsﬁltﬂg[ﬁx%%%%ﬁ%@@ e 20 AsHeseHbedfoLrRMRIg aqueous
c, opropyl-[3-chloro-9H-imidazo[1,5- . g

o RSB0l b e A0t et ottt ospgmethane

mnietying srsasosfu3ufibiete o nt ipHidBgasion byahjvradgrapbidiO:l] [

1,Alhemzeshnzbpiaethontarbeddelyries \was-aemver itk i Hsotite (3.10 g, 35%) as a

go:;(%%%érﬁgr E}lj?lfmr%%]ég%g\%%%ygﬁ ﬁgﬁa.ined as a white foam. MS: We

ample

10-6)ylonikerpy et 212 hyd gy R IBAIV e Ritt iz ko diazepine
a][1,2,4]triazolo[1,5-d] [1,4)benzodiazepine As described for example 2c,

cyclapsapydSsibisos Uarénidazetb-yH-imidazo[1,5-a] [1,2,4]triazolo[1,5-
;]E"?o?l[)’ﬂlg%aellzﬁ%l)t%e{lié %b%lLlC%Q %‘gz,g%@rznerggb_ lx%%ﬁn &t I‘rln owgaes gﬁggdr\ggé zil'déegd under
of 33 BRSO RImATEACS e ki hymiphmenkinenladivan 96 39 /8 piR@2fgnmol)

1garbaddakimpeoprignsomlenited 46 §Aé mitlB-H6 Mp ouin d LLTAGn puBU et mixitine was
W?Stﬁlgbitaifaﬁa asit %&iﬁ%ye&gf@ihﬂm ShevenctidS dkiMe Wis dinRmpig Layl
1-[3¢ 94%8%1? ALk with a ueous sodium carbonate (sat,, 25 mL) and water
[1,2,4]tri [1,5-d][1,4]benzodiazepin.-1 -yld]l- ropan-n% 1207 W8 )
zo?ﬁ%#fé@%@)’ﬁ@ﬁ%ﬁﬁéb%/wﬁ%@%%% 5alaserisdAdomL) and the combined
1-[3ugaisrdagetsivieragod, sver ppdivapsid fsto P fithtion of the residue by

141, 4}oenzacipzsipi(siOyieproprihiione: @ i g ozrethaneo B irometarey 0:20)
(5 miwRE Addad &Q%%%Q‘?ﬁ?'ﬁi/ 1566, (3¢ 1 % 3ofra TSN RABHRY M1,

reaction mixture was stirred for 18 h at ambient temperature. It was
diluted with dichloromethane and waEkedplittd5 aqueous sodium

carbenate i Noydibs: %M%S[?;St-@}ﬂ%%wlo 1,5-

dich ﬁo ethang and the C%Fnﬁgined organic layers were drie dver sodium
sulfate’ AHeFEBINOF toluene the dichloromethane was distilled off and
20heAededtinged Fiteexsugpehsiorlvasifjitd fechlWashingnidivd Inésidue with
tolugnesaffardasldnestitls CompRund. 4590 00) 83@aas:R Mol S:p0l9s Mo,
m/%nitga?c'o? 4!\ﬂ$|o_lxlci'9}1-imida20[1,5—a] [1,2,4]triazolo{1,5-d}[1,4]benzodiazepine-10-
carbaldehyde, was converted to the title compound (182 mg, 48%) which was obtained as
a white foam. MS: m/e = 312.0 [M+H]". '

25 Example 15
10-Cyclopropylmethyl-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 2¢, cyclopropyl—[3—ﬂu6ro—9H-imidazo[1,5—
a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-methanone (400 mg, 1.29 mmol),

30 instead of 3-fluoro-9H-imidazo[1,5-a](1,2,4]triazolo{1,5-d] {1,4]benzodiaiepine— 10-
carbaldehyde, was converted to the title compound (170 mg, 34%) which was obtained as
a light yellow oil. MS: m/e = 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-yl]-propan-
35 1-ol



10 Example 17 3-Chloro-10-cyclopropylaminomethyl-9H-imidazo[ 1,5-a]
[1,2,4]triazolo[1,5- dI[1,4]benzodiazepine To a suspension of
3-chloro-9H-imidazo[ 1,5-a] [ 1,2,4] triazolo [ 1,5 d] [

WA B8 epine-10-carbaldehyde (200 mg, 0.76 mmol) arff- T/EP2005/012993
magnesium sulfate 15 (400 mg, 3.32 mmoraI%nin dichloromethane (2 mL)

was added cyclopropylamine (80 L, 1.13"'mmiol) and the reaction mixture

Wasl%“yféggﬁs&ﬁ 3, At amRien Tﬁ&“ﬂ?&@a 5 a?warzﬂt@amfc)(ws added

and was._continued 3 d at ﬁfter tlon Sodi
o

bor plfgf 6p§ﬁ~ I—,ﬁgf % éﬁﬁn tthanol (5 mL)was
m.xaﬁ@ewwxgmﬁwcfbmzﬂh (At bmbidrL rempbrendride reagivn m@ar\ﬁmﬁs stirred for
aquepHssadiimtaannnnaie { 1AM iane extiadiddonsin dliehtorodnedsianiwith

Rrying ong’ s%ﬁﬁlﬂl‘la%HHﬁ‘é% gy )O*FHQ %HQ&PYayEEf %@@MM»&%OZ
dichloromethane:( %[ om(;:-_ﬁg arllol ammonja dsg §f5

(o SBSLAIEESAR S CERTIOAL L OB nxersrfﬁzéagdﬂv T
MS aﬁ#él%ﬁ?@sﬁumfﬁlé&aﬁmré@a%awwm aﬁﬁ.é&f@fﬂ@%lwhﬂe

[1,2, $dispaeitn] was di] i ed] B8 nstonliadeheveslminttireobiene afforded the title compound
metiydlsiphemdphasphgriypndromidesodivg amide {793 mg, 2.00 mmol)

in THE (4.3 mL) was stirred for 15 min at ambient temperature.
®H-imidazo[1,5- Example 17

al[l@éﬂiﬂ?&@t%}&ﬂl%&%ﬁ@@mﬁw&@ hadehyse)(32%mQ, s 00

mmo&was added and’sirring was continued for 5.5 hat this temperature.
The% 8R8%n 30 was filtered, washed with THE and
condenirateenRomifif Atidtoby-Hromddoyraphy {Sidizrianeloidife:ethyl

aceigie;daloamelaanei Delfatel 7L 0.5 G0N GH DA sl

the title compound {28 mg, 11 %) as a white solid. MS: m/e = 250
[M+ O En8a APl a0 1) in dichloromethane (2 mL) was added cyclopropyiamme (80 pL,

3- FItuqmn%ﬁ&)mﬂcﬁﬁelfmda@o[ﬁxﬁﬁﬂh&éﬂmaam_ms_wﬂ[ahrb]ﬂaanmmme.
1'1A1‘esng l@ &9 foard X&‘%g&% Vyﬁq&lgkhé@fgﬁgg[&é@]‘@ After addition of

[1 2 4?tr|azo o[ enzodiaze ne 10-carbaldehyd

mmé&pdivBaEp Bl o (@0l D RS bapbrosasee B B ot austure vas
-33 @du{ﬂa&fé}t%h@lt){ﬂn&@]t [Erpoenzadianeptib k0 -witthaidemyedinascarbonate (1

‘ %%t&'&'%&%bﬁ%%é%@ 931%41/ )o\%l? 'Mﬁﬁsﬁm@éﬁﬁg p&rification by
Ilght ¥H||OW cryst II|ne SO ]+, Exa

Goders RIS 29 Bnanonia =
3-CI TR ARETARO ! o8 inﬁ %ﬂg)[eglgn& anol:ammonia =
[1,4]HeRZdMR2EHIte00:10) 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-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine

A mixture of methyltriphenylphosphonium bromide/sodium amide (793 mg, 2.00
mmol) in THF (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 h at this temperature. The résulting suispension

30 was filtered, washed with THEF and concentrated. Purification by chromatography (SiO»,
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 [IM+H]™.

Example 19
3-Fluoro-10-vinyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d}[1,4]benzodiazepine
35  As described for example 18, 3-fluoro~-9H-imidazo[1,5-a][1,2,4]triazolo(1,5-
d][1,4]benzodiazepine-10-carbaldehyde (3.5 g, 13.0 mmol), instead of 9H-imidazo[1,5-



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-

i gf}f% g\][l 2,4]triazolo[1,5-d][1,4]benzodiazepine-10- c&%ﬂﬁféﬂgﬁ 2993

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

[1 ; Bf@ﬂglé%rﬂrpﬁ%mw %'I’Jelf%qga% é‘flméla%)ém HR@RIOHas @hverted to the title
enzo Sion Oros
SRR Ao S L Pl B ST TR SR cotid, s e =

mm%ﬁ&ﬁdéﬂa‘éi]um carbonate (290 mg, 2.10 mmol) and 15 ethyl
triphenylphosphonium bromide (312 mgm@@é(mmol) in dioxane (2 mL)

wa dla |n t JCI’ or at aC'[IO m|x.ture
Wa§f Fj‘ Fad. wash dﬁn % l’nL {}mz ﬁ.gs’%g-rméﬂt (P
Purﬁﬁ:émmqbw@ﬁmﬁaféfgkép?rym@m{ﬁwpa&éé@ Bﬁéa%%%ﬁ@ln{éﬁe =

1:1 ngffondes: i téisreoropauntdeBsdn@od 636) (am mmbijeisabad MSHWe =

298.0. ] . ) e wa

3- Cﬁ}oro ?L% Z§ %r%p §1§| |3<1:& ﬂb nz{ﬁfz fpi]]tﬁa{goiolibfl g gfd » Was converted
[1,4bE aa@ﬁmélde& %ﬁ%(&h“é’l‘ﬁ hotie RbloRsH e azEfiEesdid MS: m/e =

1p1, 2284t ai¥e]) 1,5-d] [1,4]benzodiazepine- 10-carbaldehyde (200 mg, 0.70
mmol), potassium carbonate (290 mg;, ergﬁnol) and ethyl
triphenylphosphonium bromide (312 mg, 84 mmol) in dioxane (2 mL

was Shiprach it PremenridviaAateHsba et %@?éofﬁm&&lbwzodmepme

mix ur dilt s
P gf iﬁ% %“tg"g?f‘d AR st Fo?%%ff%n%ﬁ_g“w‘
1:1) LR LB T&?rﬁg 25048) RO Aite” pipglLand
1998 thyMuiplenErhpsphepigg(promide (312 mg, 0.84 mmol) in dioxane (2 mL) was
3-Chiladgnt 1 e 2ntyrolopre fyd 20 fyi-2H somidapi] teacalh Aidlita zalofiltéred,
d][ %ﬁ?%@t@@m és‘rfﬂ Eg@%fgﬂ{én%@@ﬁglmg%%d eé!hﬁ)ﬂilato graphy
oG el L A R ol s ke R SRRy ol 1679 3
tnpﬁéﬂ}}Fﬁlﬁ@S‘b%‘ﬁlﬂﬁﬁ Er%?ﬁlgéb(%ﬁ mg, 0.84 mmol) in DMF (2 mL) was

5 stirred for 18 h at ambient temperature ? 24 h at 90 C. The reaction
“Mixture was diluted with ethyl acetate and washed with agueous

sodufidered e -waprd w68 B Sirionoinl bt 2 it ppvodiazepine
Eéﬁ@%OV%Q%]%dAFﬁ“cﬁ%I%tﬁﬁﬂ% Yrifiation by SRIRMRIRgEAnTY 4R Q%0 diazepine-
10- carbak}ﬁ:hyde (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
(Si0y, 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}[1,2,4]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
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.).

A



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-((2)-2-cyclopropyl-vinyl)-9H-imidazo[1,5-a]

WO ARe{%2398[1,5- d][1,4]benzodiazepine A suspension of ~PCT/EP2005/012993
3-chloro-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [ 1,5-d] [ 1,4]benzodiazepine-
10 -carbaldehyde (200 mg, 0.70 mmol), pota Sium carbonate (290 mgq,

Wk@g%@@%&%‘aﬁ@%&%%%%ﬂ% iﬁ{g (<e§;§3 H‘e%ta%e thyl
i TR 5 CH i PEBE e AT O SO AR HpEArBRoE LY
and Wkt hits ﬁ&@e&ﬁs@dﬂﬁﬁﬁ% Norfale (sat.). Drying over sodium

sulfate and purification by chromatog E%GX ? gg heptane:ethyl
acetate:dichloromethane = 60:20:20 t6°30:5 ) afforded the title

compréiver esETe) -2 696 loatorvirtiiny SO ividaznle, 5 P 24 Miakiilo [155-

Exadipies BenkOdkatipmd-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-flubrysprnsniteldichieraP Himidprd i dtof i,8,4]tfiazolo[ 1,5-d] [1,4]benzodiazepine-
1,4]henzestirietpiied 200 wgroaioiafiyeld, (@8 den a2 meNirsteadhmol) and

3-brameidblsy1 triphenylphosphonium bromide (333 mg, 0.84 mmol) i
|m|dazo f? X HE enyp 8?8 10%1um ?]%lfz%d?a?g ?ne f“lggr%éﬁé) %Fdz ml) was

Was Convertt ée‘f.'ttlt TBRHHBIR P (LA g 8 b0tk ﬁ?&ﬁ“\ﬁ%@mre was
obtaéﬁééf«é@fﬁh %h)ﬂ/\ﬁﬁﬂ‘@tﬁéﬁ@ miEand asheplpgith ﬁm}eouss@dnmec@@onate (sat.).

3-Cliloyingl Ovetlsydiird birifarickazbplirificalipd 1, 4liriaaaleddaphdl] $i0., heptane:ethyl
1 419@&5@%%&3%@ SUBPRNR 08 E50:20) afforded the title compound (58 mg,

s 3 X yl-bu H-imidazo[ 1,5 2

aj[1 %A)P)])maz% dﬁlllvzég A]zoé) 2;{)%#&-&12 mg, 0.62 mmol) in toluene

{2 mL) was added potassmm hydroxige, {d¢1dn§, 0.25 mmol) and the

A AP s e et Lot L pesggsepine

0:10%) @ﬁ@medfm@xnmpé@mp%@ndrmzﬁmdmwas]a,Mmasdd LEAS:

;hg_ 93d=} Z&%@dﬂ{dﬁﬂé‘ pigel ﬁ?‘@ddfm%?de (6%)-0 12114 '[2 23 mlﬂmol), instead of 3-bromo-9H-
rol imjdaz riazo

[1, 4 B)en%o ?ég l?:) 0 %’F%ug)’grﬁé f#gﬁ rolmd3 S5imid ézodﬁfyéear’f‘s converted

2 2 kqtthg mrspeppi YiSemzotfdrephim. Yoschipined hyreqtf-vBits, selizly MS: m/e

mmaelRés.mgdjanol (45 mL) was added

dimethyl-l-diazo-2-oxopropylphosphonate | r%iz Mg, 4.57 mmol) and
potassium 35 carbonate (903 mg, 6.53 mrmol) and the reaction mixture

WasssﬁhJ@dof‘dPM QK nifazo 1,5-a][1,2,4]triazolo[1,5-d][1 7A]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 (SiO,,
heptane:ethyl acetate = 80:20 to 0:100) afforded the title compound (120 mg, 68%) as a
white solid. MS: m/e = 282.1 [M+H]".

30 Example 27
3-Bromo-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-1-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



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
WikePUB78Hdium sulfate. Trituration in ethyl acetate (10 mEPfAFERIBHA3
titte compound (453mg, 43%) as a white gglld NIS: m/e = 326.11327.9
[M+H]+. Example 28 5

3 QﬂmerWaQ%ﬁYQEQ&M% Xk@b‘ﬁel@@)‘b)t?'a‘h- - HugT%]ers were dried over

%ﬂo:g é?}lo@é}ésgf 115 %}%k%en ;OIaZ rg r?xe title compound (453mg,
d][f e 208z Sp %1@66 rrphenylphosphlne)
palladium(ll) chloride (150 mg, 0 21 |ethylam|ne (90 mL) was

added copper(l) iodide (100 10 mg, 0.53 mol) and 2-methyl-3-butin-2-ol

43.60Chlor 30 % (M hydoand-ihethieb blitnG yayispansieiavas stisietdardibzalol 1,5-
65 &1 Thedrasiion misture was concentrated and purification of the
residue by chromatography (Si02, dicbloromethane:methanol = 99:1 to

97:3) afforded the teﬂfop@%%uacb@é%zgﬁ%)ﬁﬁ 3 wialls, systalline

e = 340.
P SRR e D Bk g‘?“&?ﬁfb?fBFHff)gaHfd‘“m(m
[1,%%é@&é@é@ﬁn@%@@?ﬁﬂ@@étbﬂs%@Q@medd#ﬁlﬁm‘f@)504}6[6 (100
10l 244, toiaz oderlolD, ard] I b eire ddidzapd €3 (A0 1HLY 3 @ Dt At A drthe resulting
g:g%}’ H@i@ﬁ *(«Ja@ s’f‘fr&:'f%cﬁﬂg %M'tzég offl ?ﬁéé‘f@ﬁ@ti%qqﬁgctuae s cor concentrated and
co p(f EI (ﬁ d’g reSKlB (%)i' mmo aﬁd1 %[H’i%rcgj giﬂ%mr(ﬁf’ ?%E‘%@mﬂ 991
mnﬁ@PVa%P’f‘f?éd? éhfftrﬁ& SPRBEHBIIAAS SR é%millﬁeémal@nmqéd MS: m/e =

readtibh [Wixkire was concentrated and dissolved in dichloromethane,
washed with water and dried over sodium sulfate. Purification by
%hromatography (SiO2, dichlorometHst@eltfol = 100:0 to 98.5:1. 5)

Mg ey MBI e O A5 2 SRRUEGRR 201 qswe%zodjazepine

solid. MS: We = M+H] ", Example

o a%e%.%yﬁ%%?frhi@ﬁé?ﬂqﬁ%gg‘%@a% g

1,24}t 8P6RC L9, [ AberotRobigme e F% mL)

triptersyd phes pls{téptz ipg o b qyrsibiium(11) chlonde (75 mg, 0 04 mmol) L),

20 copper(l) 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 (5103, dichloromethane:ethanol = 100:0 to 98.5:1.5)
afforded the title compound (820 mg, 80%) as a colourless crystalline solid. MS: m/e =

25  342.2 [M+H]".

Example 30

3-Chloro-10-phenylethynyl- 9H-1m1dazo[1 5-a]{1,2,4]triazolo[1,5-
d][1,4]benzodiazepine

To a mixture of 3-chloro-10-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 pL, 0.39
mmol) were added and stirring was continued for 18 h at ambient temperature. The

35 reaction mixture was heated to 50 °C for 30 min before diluting with water and extraction



and bis(triphenylphosphine)palladium(ll) 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(l) iodide (0.5 mg, 0.003 mmol)
anol ohevspimsetylene (43.xL, 0.39 mmol) were added and stiPGAEENE85/012993
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
orgahf F&é@%c%%?eﬁéﬁgﬁ’w UL YR athetigih sty gtdodium
drieehlsyided el d difgbo veu sidatosifste Mranfiaatigralphghesimeography (Si0,,
hexanemethiihdaeiate = 010QdoEEpfatieddreithe dfigrenmp@INdg899%) as a

Mg, 1 3hBr AR A NANOWR SAlig.ghgm/e = 357.0 [M]+. 5 Example 31
3-Fluoro-10-(3-fluoro-phenylethynyl)-9H-imidazo[ 1,5-a] [1 ,2,4]triazolo

[EL,5- d)[1,4]benzodiazepine As descriBednfgie @kample 30,
10-ethynyl-3-fluoro-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo P[x1,5- d)
[1,4ToEHoBRHY b rosRh ey ey Ritbrimiderohl Hr PAenliaisegiRihd-
usindj [1Albergodid8bdo-benzene instead
of3-chloro-10-jodo-9H-imidazo[1,5-a][1,2,4)triazolo[1,5 d) ,
[1,4fﬁé%§6§ia§é?ﬁﬁé%mg%ﬁ éer‘?é’d‘ifééﬂﬂé‘ﬂ{fé“%éﬁmlﬂﬁ‘ﬁ%l[{ér@ﬂ,lﬂ’”mamlo[l»s“
heptaieifibytabetepon e T igt0. 40060 p DR el 35 pbeupticttylens using 1-fluoro-
1@bt@@8@oa&§z¥mi§ﬁs§3®ot{\§§m§-ﬁgﬁ@o%ﬂﬂlazgﬁ%igﬁé,%]t]-ézolo%l,S—

un 1

e T

» heptanerethyl acetate

10-eth§MiA B2HOEKL 23 trgid4%0 Whishads phtaitibasoioshitGsolifl. MS: m/e = 360.2
[1,4]verpdiazepine (20 mg, 0.08 mmol), instead of phenylacetylene

using 1-chloro-3- iodo-benzene inste%gl( of écﬂoro-lo-iodo-QH-imidazo[
1,5-a] [1,2,4]triazolo[1,5 20 d] [t,4]benzc§5[|l§zeplne, was converted to the

itle compUNT ESIRI3rd pkend @b BoRtale; ] 116-49 01100y 1vd, 5-

73% i ained as a light brown solid. MS: m/e = 376.3
[M ﬂff’,q%?é’\gngp% 3%‘&

+ 3-Flnodesdibéd-isif MQWWVMWM@IW}&WWME%S&HI [44]triazolo[1,5-
2,411 - 25, i ine A [ '
& Ly TS0 P o

1,408RAsARE M5 06 31 BB E0RRAT Hhistidar o phaH jaddenio1,5-

20siny [3;4]benzodiazepine, was converted to the title compound (Si0», 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 (SiO,,
30 hexane:ethyl acetate = 90:10 to 33:67, 14 mg, 8%) which was obtained as a light brown
solid. MS: m/e = 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



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%)

WRi2PE% Sbtained as a light brown solid. MS: We = 410. BIIWWZOOS/O””?’
Example 34 3-Fluoro-10-(3-methoxy-phepylethynyl)-9H-imidazo [ 1,5-a]

[1,2,4]triazolo[1,5- d] [ 1,4]benzodiazepine WO 2006/063708
PCI{RELA0R{ 032893 18 405 Qﬁ@%@@%@é-@%ﬁlﬂﬁ&%@i 1(1,2,4] triazolo[1,5-

d](ff{béﬁ g%f A m{f@éﬂr%l t?a%jgfn% 4]mlaflLZ§1|0thnyl-3 -methoxy-benzene instead
1- e@ﬁthﬂam@@hmwmﬁéqﬁ@ééa tige Eﬁ@mla’cbfﬂ@zehwwwdm&@p@@e =

to the1itte $9BIPPYIRG, (I3 Wissanaseibhvlacaiaie 9 bebienI3IRN ME e = 388.1
694@1% ¢h was obtained as a light brown solid. MS: m/e =388.1 5

Example 35 3-Fluoro-10-(3-methyl-phenylethynyl)-9H-imidazo[
1,5-a] [1,2,4]triazolo [1,5- d][1,4]ben i‘ﬁ?@pﬁe As described for example

30, hynyl-3-fl 0d
1,4 lginezto%/%yz %unuBQ%Bﬁmgqu 'g%@}%ﬁg ) INSt l%tl% ;ﬁﬂériy O]IJ;H >
usify B4ibemestisRitastead of 3-chloro-10-iodo-9H-inidazo [1,5-a] [1,2,4]

iagole il L albenasiazepinean somsraio s s comnolo, .

SiO2, hexane:ethyl acetaté =

wobté hb@l%@aoﬁ@%@)@ﬁémm IS ) instsgbofinh mla@é%ﬁﬁre‘%éa
3-HoutolhOnE3risept op i ghivenyl 6tiydv Y FBlituiaets 2 ¢ 33 e[ 4] 2idjtdaidcte[ 1,

5 ¢f Er ﬁl?e%%éﬁ%@ﬁﬁ@'%h%m&%%ﬂ %(%H{‘Bglﬁ‘% (SIO hexane:ethyl acetate
10- e%q\;%l -3-fluoro-9H- |m|da ég a] [1 ]trlazol

oJ1,5-

1 ATbeHiIb i oY Pitigrads %#g*nev?é%éwms e =

usifgeL hrorbt=.20 3- |sopropylbenzene mstead of
13-chl.oro-10-iodo-9H-imidazo[1,5-3] [éngnﬁ}tglggolo [1,5 d]

[i,4]benzodiazepine, was converted to the title compound (SiO;,

heXaRkietinileGetasopyd@Ho e 331671)- 38 -ingj d4844) 3ndl idRvisiotolaiiéd

as gjligatdspvmsrpurolid. 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, AbdeszolicaAopirernple 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-chloro-10-iodo-9H-imidazo(1,5-a][1,2,4]triazolo(1,5-
d]{1,4]benzodiazepine, was converted to the title compound (SiOz, 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]".
Example 37

25 3-Fluoro-10-phenyl-9H-imidazo[1,5-a]{1,2,4]triazolo{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

36 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]".

35



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
BeNaNeret0935% on activated carbon, 100 mg, 0.05 mmol). PEHEER2EHHEPI3
mixture was stirred for 4 d at ambient tempgerature under a 30 hydrogen
atmosphere, filtered over dicalite and was Concentrated. The residue was
dissolved in ethyl acetate and was waghagiah agueous sodium
hydrogencarbonate (sat.). Drying over sodium sulfate and
recpyBladireatib B frbinretihadeRiteinfidrerndd, i iR 4tuimpdeld$-(550 mg,
61%)] a3 Benbil@LRysialline solid. MS: m/e = 318.1 [M+H] t. 35 WO
2006/063708 PCTIEP2005/012993 -38 Example 38
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25 . Example 39

3~Chloro-10-(6—methyl~pyrich'n-2-yl)-9H-imidézo[I,S—a] [1,2,4]triazolo(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 THF, 1.06 mL, 0.53 mmol) and
tetrakis(triphenylphosphine)palladium(0) (10 mg, 0.01 mmol). The reaction mixture was
stirred for 18 h at 60 °C. Purther 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 (SiO,, heptane:ethyl



18%) as a white crystalline solid. MS: We = 352.2 [M+H]'. 25 Example 39
3-Chloro-10-(6-methyl-pyridin-2-yl)-9H-imidazo[1,5-a] (1,2,4]iriazolo[1,5-
d][1,4]benzodiazepine To a suspension of

I 9 do-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5 d] [ PCT/EP2005/012993
1,4]benzodiazepine (170 mg, 0.44 mmol) |n DMF (2 mL) were added
6-methyl-2- 30 pyridylzinc bromide (0.5 M THE, 1.06 mL, 0.53 mmol)

andaé%@%%ﬁﬁﬂﬁ*ﬂ@%@@%ﬁ%@ M EhP0H0 e %%Bt)afﬁ‘%s mg,
reacfigr mlxtU£e Wa(? }Mhed Jor J%F hﬁaEtH?O + Further

tetra |s rlpﬁenyﬁ%ﬁo %‘b Y EE 8 mg, 0.01 mmol) was added
and stirring was continued for 24 h atdl2& e Howas diluted with aqueous
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1,5-a |.2:4]vendlodizzdping 5 Tngherpiph i phinddS 28 iz 12000 homobnol) was
WaSaQMM%iv‘éHWzQMEu@(E@B ﬁtgaf@b@ﬁﬁm%rﬁgﬂﬁng dark brown mixture was
Blbr%rr (9 kfcluqrﬁ) rﬂethane §% L s Olgelzggs] Was a8 erg W sa?u ate ?éml) and
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acetate. The combined organic layers were washed with brine, dried over
sodium sulfate and were evaporated. Rasigdadipn by chromatography

(Si hyl zﬁ ' a 1€ e
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=75:15:10:0to -

Example 42

3-Bromo-10-propyl-9H-imidazo(1,5-a}[1,2,4]triazolo[1,5-d][1,4]benzodiazepine

25  As described for example 2¢, 1-[3-bromo-9H-imidazo{1,5-a}[1,2,4]triazolo{1,5-
d]{1,4]benzodiazepin-10-yl]-propan-1-one (102 mg, 0.28 mmol), instead of 3-fluoro-
9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine-10-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-imidazol-1-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]",



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-imidazoll,5-a] [1,2,4]
triazolo[ 1,5-d] [ 1,4]benzodiazepine 25 As described for example 2c,
WB2b9eNe878H-imidazo(1,5-a] [ 1,2,4]triazolo[ 1,5 d] PCT/EP2005/012993
[1,4]benzodiazepin-I0-yl]-propan-1-one (102 mg, 0.28 mmol), instead of
3-fluoro- 91-1-imidazo[1,5-a][1,2 4]tr|azo1é|_0

rln/5 Qré alr[-%lg tré&%}%ﬁ )5~ ﬁ%ﬁg@%ﬁ:é@yﬁl@ﬁz@@ﬂm’érﬁbﬂmm feacted
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Potassiing cAERDBAE) fanst ol at 6. CMAfIe] aqueous workup the 35 title
compound was obtained as a white solid (yield: 48%). MS: m/e = 198.4
[M+H]+. WO 2006/063708 PCl/EP2005/012993 40 b)

2. (5) Dnbetavaaeriramadia ~Bvmethyl lazok-d,

analggyolaexpisiit: 5b 5- methyl -2-(4- methyl |m|dazol l-yl)- benzonltrlle

was reacted with Eschenmoser's salt in DMP for 4 h at 90 C. Evaporation

of theagalognto 5M§Cm%mmmﬁ%¥ééw%r%@%% hid)-5-
1compohid azaritolletvat sotigifiestomelsthiodidg fyiéldaB44) G Shertide

2538 MbtlsWa) obtained as a white crystalline material (yield: 83%). MS: m/e = 269.5

13-(2:Gyano-4-methl-henl-5-methyl-3H-imidazol-4-Imethl-trimethyl- v

ammonitim iodide In analogy to example Sc,

2- (erﬁr@qtdﬁdm%ﬁﬂwmﬁmhw yidmigarelidlh B, 5.4 inethdnbedizeitnite
W I | m
T IR R s e pes

obtaine Materia yl
lwwlraytésllr@rmﬂ%hﬂﬂmw*&aza@éeawwa%éiﬂr& LAY razfetimg for 24

In analagy (0. Exapopiadathf the solvent and trituration with MeOH afforded the title

>R anes sdetnsamay iR iRdageli it

ylmethyl]-trimethyl-ammonium; iodide was reacted with acetlc hydrazide in

DMF for 24 h at 150 C. Evaporatlon of the solvent and trituration with

McOH afforded the title compound aExamgiétd4solid (yield: 9%). MS: mle =
26664 it g@mﬂlﬁi% B%-a}(1,2,4]triazolo[1,5-d][1,4 benzochazepme

3,10-Dimethyl- St Himidazoll all 2.4 t“a PLh%n%L%f‘ hengagjazepine,

ylmethyl]-trimethyl-ammonium; iodide (example 43¢) 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: 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-1-yl)-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 / diisopropylether the title compound was obtained as a
white solid (vield: 72%). MS: m/e = 214.1 [M+H]".

In analogy to example 5b, 5-methoxy-2-(4-methyl-imidazol-1-yl)-benzonitrile was
35 reacted with Eschenmoser’s salt in DMF for 16 h at 70 °C. Evaporation of the solvent,



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
AYRIPARAEIHDMF for 24 hat 150 C. Evaporation of the solve RE&F#2005/012993
trituration with McOH afforded the title compound as a white solid (yield:
14%). MS: m/e 252. 2 25 [M+H]+. Exampté 45

3-Methox d|m hyl-9H-imidazo %.hfl 4]triazolo .

1 4)%%15903%%p & a %aﬁ% g}'%ff u%l}tll V4o R &Y ngr’]égﬁ%onl r Pgdd' 83%)-
In al¥EogiE® Eéa‘h{ﬁl’e“lﬁé -2-fluoro-5-methoxy-benzonitrile was reacted

with 4 30 methylimidazole and potasswm carbonate for 48 h at 100 C.
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In ana ogy exa
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WO[Rf)06/063708 PCT/FP2005/012993 -41 aqueous workup and
chromatography afforded the title compound as an oil (yield: 83%). MS:

e ® 3 M E]10-@) methyl-9H-imidazo[1,5-a][1,2,41triazolo[ 1,5~

(3-(216Y. %8{1%59}%3 X -phenyl)-5-methyl-3H-imidazol-4-ylmethyll-trimetth
hyl- ~fodide In analogy to example 5c,

2-(5mmﬁﬁylmmmpmlsﬁl AR tyirinaicasenb-byhhen P traxyhpi Bkl ol-4-

was lth e or AL4 itl "
obtdine (& Xj a. W ?tl ltcrysta n‘grémlg'%ﬁ t%% i b %W% ﬂi\ﬁﬁp for 24
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1541 bsagodicizapinadite sslklgoltc H&ahMBe bk = 282.4 [M+H]".
[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 6% ent and trituration with
MeGrMaffarde tbthectitid-28-boidpamhd-al lag’vdl}ﬁtézzdhcﬂlgyié[kﬂmmzcmszepine
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hydramde 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) 5-Trifluoromethyl-2-(4-methyl-imidazol-1-yl)-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
30 extraction with Ethﬁ acetate the organic phase was dried (Na,SO4) and concentrated to
furnish a 3.4:1 mixture of the title compound and its regioisomer [5-trifluoromethyl-2-
(5-methyl-imidazol-1-yl)-benzonitrile] as a light brown oil (yield: 85%). MS: m/e = 252.3
[M+H]". '

b) 5-Trifluoromethyl -2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-benzonjtrile




20 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:

900bAss08e = 268.4 [M+H]+. Example 47 25 PCT/EP2005/012993
3-Trifluoromethyl-10-methyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5- d]
[1,4]benzodiazepine a) - 42 -

55-Trifluqromethyl-2-(4- l-imidazol-l-XD-ben itrile,In anal to . .
xSl AT T AT Lo i L Gonteite ¢
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2 (G imebylaminomelid:dematimdazaldyReng e ey
2006/063 708 PCT/EPZ2005/012993 -42 Tn analogy to example 5b,

5-tri g s&idsimidazol-1-yl)-benzonitrile (-t- regioisomer)

wasregeted With EScRenmoses s, aaltdm PYIsas A 6, AlLA0 SmeRNAROtRLRN.-
of the solvent, aquedus workup and chromatogr P@( etf)Eor edgthe %U& he titl
BoriBUTHA a5 1) VETE TSt S A BRI GBI lthen e tide
stepeyipRiBEYsy. avBinedass 3bgerrtelipeanaterial (yield: 61%). MS: m/e = 323.3
(3-(2@yano-4-trifluoromethyphenyl)-5-methyl-3H-imidazol-4-ylmethl-
trimethyl-ammonium; iodide In analogy to example 5c,

5-trifleroniieibnd2-(Sytimettiianotiameind dan@ i, 46riazolo(1,5-
imid@ipki%%g%gggge was reacted with methyl iodide for 3 days at 4 C.

The'title compound was obtained as a white crystalline material (yield:
61%) Moy 232Dk E[MIﬁ~@Q@n‘5l’:i4l—lﬂﬁﬁumthethyl-phenyl)—5~r.nethyII-3H-
1-1 Qﬁ%%%lﬁﬂﬂ{éﬁ%ﬂ%‘?ﬂxﬁéﬂ%%%ﬁm@ {baidd Wl A1Bevatiaz8RiNg drazide in

151 | 5d, . .
e AN UL R R OV BT o e o
-trimdiethigrametiemiametiotiole= 68 ¢ eal el eiftrdedritic tiffelrammpand (DRI 44%) as

for 18 heat b0 GLEWBORtenses thasalyent and chromatography (Si02,

dichloromethane:methanol = 100:0 to 97:3) afforded the title compound
Jyield: 44%) as Example 48
10-Methyl-3-nitro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine

a) 2-(4-Methyl-imidazol-1-y1)-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: m/e = 229.4 [M-+H]™.

-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]".



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[l,5-d]

1,4]benzodiazepine a) 2-(4-Methyl-imidazol-I-I-5-nitro-benzonitrile In
188888 ample 5a, 2-fluoro-5-nitro- benzonitrile was red&&d-FAtAs412993

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

regiejJonmIdRb-methyipiniddes! ey Batitiardendonititeltad] aulatethyl-

brow&aq}hgu%%% 5369%) MS: We = 229.4 [M+H]t. b)

-Dimethyiaminomethyl-4-methyl-imidazol-I-yl)-5-nitro-benzonitrile In
analegynitogxanapdenpla 525 %(méﬂmymmadamh&tw)-&-mwhybmz&umtueﬂb 5-nitro-
reg'B@Qmﬁ{Qﬂ\é’%%sﬁ%Q&Wﬂth | %ﬁg@%zﬂm@f 5 SN lp PM Frfﬁrt&? Fb%p%%nd was

tion e solvep orku atog
o R B A PG AT S o SRR RO e in the
useﬂﬁﬁtﬂﬁﬁ’rﬁlé‘i{dstlé&’@yléﬁ 1;’3’50/‘) 2 MRNMeBs 1 [M+H]+. WO

2006/063708 PCTIEP2005/012993 43 c) [3 (2 C ano-4-nitro-phen 1
:h.!llx'.!' Bnidais) ) M il didbitibg

toe a e5 mom eth idazal-1- I |tr
beni;on rlfégYNas rea mé%tv%q y |o fg’]%1 }aysa % 94"
con\bﬁmﬂﬁ’k}v&g@%ﬁiﬁ@@aﬁlﬁlhW@WW@%‘Niﬁéfmm@ermﬁnéh i EBME for
muffimqmbque; thE@obt&ﬁﬂl ibfifhe soexhsian &Mieiaatzg%;)hM&m/e =241.4

[M- IH t%o Met mtli%Og (H?r[?f% %%dS d%L: fl%e coglopound (yield: 12%) as

rriazofo aA{]fbenzo lazepine ogy to example

i3- (2%98%‘(‘5 olislor e s ARdthyMBHimidazol-4-
ylmethyl]-trimethyl-ammonium; |od|de was reacted with formic hydrazide
in DMF for 10 16 h at 150 C. Evaporatlbwnf)lh@solvent and
chromatpaaeh{RIG0-diehigromsiianedneshang 7400840 37:3)
affo[ﬂ ’(\j/? etlt com ound (yield: 12%) as an off- Whlte solid. MS: rile =
Y83 ﬁ aze e 49 3-Trifluoromethoxy-10-methyl-9H-imidazo
[1,,5aé}]zLﬁl&&l@@?@l&[&»&hé@dﬂ%ﬁ]@&ﬁzﬁdIazeplne a)

2-Fluoro-5-trifluoromethoxy-benzaldehyde A solution of
1-flyocarda il Hpr ameh X REBASREHSL B ehAdd (mr@g)m%(?gﬁﬁmb (233 ml)
was °°°'e‘1ﬁ?t§ 296l %“%ﬂt%r{‘n @8 W §La 3 R INRIanSRAMN D tane, 129

ent
P 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 °C. After 30 min the reaction mixture was allowed to reach rt,

B .,...:'CZ‘

quenched with saturated NH,Cl solution and extracted with ether. The organic phase was

washed with brine, concentrated and chromatographed (SiO,, 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): & = 7.60 (t, ] = 9.2 Hz, 1H), 7.75-7.85 (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 HCI (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 (SiO», 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]".

¢) 2-Fluoro-5-trifluoromethoxy-benzonitrile




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
Wi 2bRe/pe3i@lion mixture was allowed to reach rt, quenched RETESZHF &GS
NH4C1 solution and extracted with ether. The organic phase was washed
with brine, concentrated and chromatograpfed (SiO2, heptane:ethyl

ace te olo 348 8¢ -85 %8%9 (d 98P aknasHaingd mmol)
i;? %}giy }%)W O%%Ei;i%ér?\l%el Eé 80 Mﬁg &%jbél ?Z mm{%)é%[‘ll{é mlxtu;% was 'cooled
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precipiacand(S filkarSd Yoribet siasiseficbmibtayraphbe 'egpbz e next step. MS: m/e =
heptapgsiEthyl acetate = 100:0 to 80:2) and afforded the title compound
(9.21g, 88%) as a white solid. MS: m/e = 223.0 [M]". ¢)
2-FlgpsopBfisieeremethoxis heanonitilg W0 20064063708
PCT/EP2005/012993 -44 To a solution of
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Afteirtidazel-t-pl)-betmieitriind s elighidransd Y5000 G1A0GIhBAGYOFHE-DIVR (300
resigug \NIRIpoNis B ol By, Watds) 18 Rrgando PRASH WaeIEetH), 8.27 (d, ] =
ag ) concentrated. Distillation (24 mbar, T = 80-83 C) afforded
e title "Compound (36.1 g, 83%) that was sufficiently pure to be used in

t

the PXY ST tBP Mhs IJTH om [M]metﬂzflqmldazol 1-y1)-5-trifluoromethoxy-benzonitrile
lroff’UrTTeElngGRH - %%‘me;%yl imidazol-I-yl)-benzonitrile to In analogy to

exaﬂ‘plea? 2:flyoros rré’é'iaﬂ‘s'q NSO ?(?QZP%‘ ml&lvga%{c?a%gfeldgwltBeﬁzomtrﬂe

met (0] e an otassmm carponate’for

work uﬁ%ﬁbﬁ%ﬁrbwssI%%mthﬁﬁﬁéeﬁﬂ?i%mmﬁ@%}éf%%%Eu%ﬁ§8n¥er
[5- tfHkapmﬂem&eNBrm@meqmMazlolplay@dbefpmmm@}nagfﬁan@qﬁthe title
BrowpnvseRdS Ol g sLO0): was MR R00p I, HAMSOY): thendxd dp (yield:

3"')35 ’I%Miz 33@1\3}9@ B0s87)58-02435 Wi, 8.27 ((daph) B,2.€, by, 7.80-7.95

Dimethylaminomethyl:4-methyl-imidazol-I- yI) 5-frifluorometho.

-ber{fbr? ?I’e8 1 Sn gy to example 5b,
5- tr'ﬁ)uf%[%WM—%%mgmwﬁWﬂ)%Drhptﬁwgﬁtmﬁdazol—ikvlmeth\iﬂ~

trimethyl-ammonium; jodide

25 In analogy to example 5¢, 2-(5-dimethylaminomethyl-4-methyl-imidazol-1-y1)-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]+. ’ s

g) 3-Trifluoromethoxy-10-methyl-9H-imidazo[1,5-a][1.2,4]triazclo[ 1,5-
30 d] [1,41bénzodiazepine

In analogy to example 5d, [3—(‘2—cyano-4-friﬂuoromethox)ﬁphenyl)-5—methy1—3H-
imidazol-4-ylmethyl]-trimethyl-ammonium; jodide was reacted with formic hydrazide in
DME for 4 h at 120 °C, then for 16 h at 150 °C. Evaporation of the solvent and



(+ 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
N H0ULEIT8 the next step (yield: 38%). 'H-NMR (300 MHz FOMBR0@ 12993
1.93 (s, 6H), 2.17 (s, 31-1), 3.21 (s, 2H), 7.80-7.95 (m, 3H), 8.22 (s, IH). f)
[3-(2-Cyano-4- trlfluoromethoxphenyl) -5- me%yl 3H-imidazol-4-vimethyll-

g'n;)@lépéﬁln%ﬁgiﬂ tdl?%%ﬁdﬂﬁﬂﬁl%e@aﬁéﬁm%@ ®fo 96: 4) afforded the title
ime me - yl-l 0
trifl [SFORTEN >{n %e rs&li%?tgﬁz é?hy? D4t for 2 days at

4 C. The title compound was obtalned asa whlte crystalline material

(vield: 53%). MS: m/e = 339.1 [M]+ gFtmilfoi®methoxy

10-rnethidrBt; ridaaechyl, Brakdida g1, brigif 0jn 4] friaz AO[U5-d] [ 1,4]benzodiazepine
[1, 4Ibenzod|azep||ne In analoy to example 5d,
[3-(2)Srhddnnerdidon : N-BearemialeH- imidazol-4-yimethyl]

trlrzethr}ll am@%”'é{%“ iod %e _g_ tedOVt\:I‘Ié[II‘}lZEOI‘ImIe drazide in. [DMF

for fﬂf% 8 fhe rﬂ‘e fat 15 vaporation of e S0 verWland WO
2oom@éﬁm&dﬁn@fﬁ/E@Z@M@&m@m%%r&%ﬁg%&w{@mwus workup and
d|ch&e;raaﬂ&t&t&nefm&tmnﬂlaeew@c&m&‘cha)qacffﬁmiedsthtmhed@@mpl&mhd (yield:

(yiel 8: m/e = 322.3 [M+H]'. Example 50
3-Ch o”?féﬂ)? l%cﬁm %f?r% w%azo[l 5-a] [1,2,4]triazolo[1,5-d]
[4,4]benzodiazepine 5 a) S-Chloro-2-(4-methyl-imidazol-l-vl)-benzonitrile

In apalogy, (9 £XAMmNlG pé 1 hIoIRe A UL R RERZ ARG Was [EaEISHEn

4- metny||m|dazo|e and potassium carbonate Tor 20 h at 90 C. After
aquiptisalugykoanaplersistalization-bmdiiblylacktaikityd deoamilewasreacted
Wasvgm%%grﬁ‘ﬁ@ewg 80 Ilﬁil\@l ﬁJp 16§§a{°§0 M:S E%i?orag&r? o t[lM +men]to Q&eous

5-Chloro-2-(5-dimethylamingmethyl-4-methyl-imidazol-1-yl)-benzonirile In
analteRk ?@é&aﬁ{psféa@%agoaﬁamﬁffm RS RRe Bra tify FumpaHRfiRg 2 white

wasstdiddtgd dnitd selfennwosers sBH-HIMF for 16 hat 90 C. Evaporation
of the solvent, agueous workup and crystallization from Ethyl acetate
0 . =
aforded fhe e compounds gwhic 15 SpId (eld 110 MSEple7y
(3- (Weyém phenyl)-5-methvl-3H-imidazol-4- yImethyII -trimethvl-

In analogy to example 5c¢, 5-chloro-2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-

20  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: m/e = 230.2 [M-NMes]".

d) 3-Chloro-6,10-dimethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d|[ 1,4 ]benzodiazepine

In analogy to example 5d, [3-(4-chloro-2-cyano-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide was reacted with acetic hycirazide in DMF for

25 24 hat 150 °C. On cooling in an ice bath the title compound crystallized as a white solid
(vield: 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~meth§l—imidazol~1~Vl)~benzonitrﬂe

30 Inanalogy 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]".



ammonium iodide In analogy to example 5c,
5-chloro-2-(5-dimethylaminomethyl-4-methyl-imidazol-I-yl)- 20 benzonitrile
was reacted with methyl iodide for 4 days at 4 C. The title compound was
ontainsasos white crystalline material (yield: 94%). MS: mlecT230085/012993
"~ [M-NMe3J'. d) 3-Chloro-6.10-dirneth
1-9H-imidazo[1,5-al[1,2,41triazololl,5-d][1;4fhenzodiazepine In analogy to
example ? 3 4 chloro 2-cyano-phenyl)-5-methyl-3H-jmidazol-4-
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1,5-vpfkused zqatal;l_rgm fegm Ethyl acetate / diisopropylether afforded the title
5-Flugpraalr B athylinitiazoltvb4oenzenitife 30su-analagy to example

5a, 2,5-difluoro-benzonitrile was reacted with 4-methylimidazole and
potassmm carbonate for 20 h at 90 C After aqueous workup and

whitg,salisitig! Q,d{{ﬂe%)MSm/e 202.3 [M+H[', WO 2006/063708
PCT/EP2005/012993 -46b)
2-(SlDarrdeynakaatplethyy A mE mgibiaminonriyls-toetoliendsiitrigh5-fluoro-
@analagydoielamgl e bufitioneRy(4odid sk irisla zokiog) Menatitiln ovasl was
reacisdiih ESChRNIRRER R 3ak IR PR 008 RO, & ~BManoatiRmRf, .

the solvent, aqueous workup and crystallization from Ethyl acetate/

L3--hﬁ%nﬁy%3qo4¢ihlﬂp¢bd g ﬁblﬁ[ﬁ)/d%cvaﬁmw'ﬂll3rﬂflﬂﬂﬁ%@ =4 pleaethyH et 4-
ammgpni iodi nalogy to

H’néﬁ%%m.r?é ég Xﬁétﬁéﬁﬂ%&gzlﬁgf teq)“gtﬁﬁg?gc h]?rg.r enzonl]?lY[F for
Wasa‘bhé’féé@vlﬁ "ﬁh@ﬁgﬂ’f@amﬁ ﬁmamoaé% andghe resitucitieceniilisrd Wag MeOH

Fbtammgfaé%M&%&npﬁ@h% Materabdelee18989.Mas nie: = 234 3L M+H]".

M-NMe

3-Fluoro-6.10-dimethyl-9H-imidazo(1 Bxaip]2 31 triazolo(1,5-d1[1,4ibenzod

lazeRingole, AnAlAgYHA-9XeRRR e, 5-a] [1,2,4] triazolo[1,5-d] [1,4]benzodiazepine

[3-(2- cyano -4- quoro phenyl) -5- methyl 3]H |m|11Iazo(I) Z[ i P
lothirrie 5 idaroliddibebanzonirilged with acetic hydrazide in

DMFfor 5 4hat 15@ . esolven sev'bxg%rated and the residue

Rastt ot R LT R FRe R BT AEea Wi solid

(yiekajpﬂﬁm_lmiemtel PRFBIGfvErbliratERaAidias® °C. Aqueous workup afforded a

1.9:1 mixture of the title compound and its regioisomer [5-iodo-2-(5-methyl-imidazol-1-
yl)-benzonitrile) as a white solid (yield: 92%). MS: m/e = 310.1 [M+H]".

25 b)2- S—Dimeﬂx laminometh 1-4-methyl-imidazol-1-y1)-5-iodo-benzonitrile

In analogy to example 5b, 5-iodo-2-(4-methyl-imidazol-1-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 (SiO», 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]".

¢) [3-(2-Cyano-4-iodo-phenyl)-5-methyl-3H-imidazol-4-ylmethyl] -trimethyl-

ammonium; iodide




3-i0do-6,10-dimethyl-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-d]
[1,4]benzodiazepine a) 5-lodo-2-(4-methyl-imidazol-1-vi)-benzonitrile 20 In
analogy to example 5a, 2-fluoro-5-iodo-benzonitrile was reacted with 4-
Metiffii43ole and potassium carbonate for 20 h at 90 C. Rgl&8y¥s/012993
workup afforded a 1.9:1 mixture of the titl? compound and its regioisomer
[5-iodo-2-(5-methyl-imidazol-I- yl)-benzonitrile] as a white solid (yield:
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5compound as a Whlte SO|Id (yield: 38%) MS m/e = 30 367.0 [M+H]+. ¢)
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analo example
2-3 aa.ﬁ%tﬁy@mmméwﬁwfﬁ&aﬁk}mﬁalngE&}B@é.fd}sﬂaa‘B@%ﬁmﬁ& ke solid
reggidd: @ mdthyhiedidestod B-dHyS at 4 C. The title compound was
1o0btained as a white crystalline material (yield: 94%). MS: m/e = 322.1
[M-NMea3it. d) 3-lo40-6,10-dimethyl-9H-i %zo[l 5-al 11,2, 41triazolpjl

5-d1 [1, 41benzodiazeoine 5 In ana?d‘@‘?g ‘e ample 5d,
j3-2Logeri6-mitiid-pHenyijaso Sty 1ahitrintekellLs-d)[ 1, 4]benzodiazepine
ylnplzq}xgrﬁgp;@i@yllgmmomum iodide was reacted with acetic hydrazide in

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]+.
lslolmanhpﬂe mmm&cﬁmméwhgwﬁﬂ@@rm[@ﬂbaﬂmmﬂrﬁﬁmﬁasw

[1.4ikenzed ar?%%ﬂmqgﬁdé(@ﬁa%d@ SRR RBIH EoPhic ,
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forMn,OHmmetMe@wwéMa& se @V@tﬁ%ﬁ@ﬁ of threhygroehiozidy salt

tritration oith/ Me® kifogdatethbgifit eoagpopadiacas e dade (yield: 43%). MS:
rg}alh;ggqygﬂ tﬂ?hydrochlorlde salt from McOlIl | ether afforded the

tltle compou as an off-white solid (yield: 43%) MS:
xample 54

4-Chloro-3-fluoro-10-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-yl)-benzonitrile

25 A solution of 2-chloro-3,6-difluoro-benzaldehyde (16.5 g, 93 mmol) in ethanol (80 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 mi)

30 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 (SiO,,
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]".



20 m/e = 364.0 [M+H]+. Example 54
4-Chloro-3-fluoro-10-methyl-9H-imidazo[1,5-a] [ 1,2,4]triazolo[ 1,5-
d][1,4]benzodiazepine hydrochloride (1:1) a)

W hoos30RI0ro-6-(4-methyl-imidazol- 1)-benzonitrile 25 A E6RHBH012993
2-chloro-3,6-difluoro-benzaldehyde (16.5 g, 93 mmol) in ethanol (g0 ml)
was treated with hydroxylamine HCI (7. ;112 mmol) and sodium

1§ fﬁ"&élfg I;bgi'I(?Zom’cnle

Th@rpiﬁﬁl@%e%ﬁ fitersd-ane-griegder affofel @ethyl-imidazol-1-yl)- benzonitrile
Zi:]ll%;% r%ag 0& r&%?nd (s:"eh%dsgl X I?%g% Eﬁe% %}&Wﬁd }é@ ggglc?on of the solvent,

0 an que e mixture was

evm@mb#ma@bm&mmm (RRs Sishlsspmebans BAgHOBIGMICO to
liquidh£1 966 GicBRRe)i e enajeandarsxaghpielbsy dflisyiebiriiotndigas/e = 293.1

rea t 'th 4- methylimidazole and potassium carbonate for 20 h at 90
C.

aff&fdﬁdﬁ@ﬁakhﬁlm@mpwdmﬂas awhlte solid 35 (yleld 6%) MS m/e =
336.1 [M+H]'. WO 2006/063708 PCT/EP2005/012993
~-GRiaraleEy( amf@m§ﬁaqrﬁnﬁmrﬁvis4%ﬁwﬁmmg%w§ -5ty 1-)-

10nitidudm dralegyjttdcexampigSbyith methyl iodide for 3 days at 4 °C. The title
2-chigipeitiian ShiAnpetivhioHdazel-dysinaeaonii (mad: ssesteNdrite =
ES%%Q [ ?{;1\7"1 t in DMF for 16 hat 90 C. Evaporation of the solvent,
aqueous wor p nd chromatography (SiO2, dichloromethane:methanol =
10%@4@518?0%}&&@@&6%9&6&1@1%1@{1&@“&1 dsadl light lyedmbo bilTyield:

: . i3r(3-Chloro-2-cyano-4-fluoro-hen

€
rimethyl,-ammagnium; jodide In an
Ifo e.%amlegaéozzem@}@, 562(@ ARSI Ao REER cﬁ" H&?%f?%gi‘)
10 ahﬂamﬂ- enzetiyi]etmasthehated oithmmiethik iwelideaftrd3idyfoanid Iydrazide in

x ! Jiw
(y,e 59%%‘3%@/%% ﬁ%%@m@%ﬁﬂe%ﬁrwmt@nqxﬁ}em@ogp@gﬁf aio

M-NM
L
41b@nza¢uampmf ﬂmﬁamdn&emjb@ems/ rbanaffyglsehesismpemmnd as an off-

13- (FaR Qe AN A uore-Rien o Meihy|:3H-
imidazol-4-ylmethyl]-trimethyl- ammorﬁuan}ﬁ@dége was reacted with formic

hydrazide in
6,10-Dimethyl-9H-imidazo[1,5-a][1,2 4]tnazolo[1 5-d]{1,4]benzodiazepine

a) 2-(4-Methyl-imidazol-1-vl)-benzonitrile

In analogy to example 5a, 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%). MS: m/e = 184.2 [M+H]".

b) 2-(5-Dimethylaminomethyl

" In analogy to example 5b, 2-(4-methyl-imidazol-1-y1)-benzonitrile was reacted with
Eschenmoser’s salt in DME for 5 h at 90 °C. Evaporation of the solvent, aqueous workup
30 and chromatography (SiO,, 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]".

henvl)-5-methyl-3H-imidazol-4-ylmethyl] -trimethyl-ammonium;

1odide



DMF for 16h at 150 C. Evaporation of the solvent and chromatography
(Si02, dichloromethane:methanol = 100:0 to 97:3) afforded the free base
of the title compound. Crystallization of the HCI-salt from MeOH | ether
2478 e compound as an off 20 white solid (yield: 449§ TfHR0RI2293
290.0 [M+H]+. Example 55 6,10-Dimeth I 9H-imidazo[1,5-a]
[1,2,4]triazolo [1,5-d] [ 1 4]benzod|azep|n a) 2- 4-Meth

idazol-I- I) benzonitrile nzomitrile
Wai;1 reaﬁc%@a)évﬁh% %gﬁﬁ;h a‘:é)}qei{ n%j) %ﬁ%ﬁl@%ﬁﬁetﬁ%‘bgﬂﬁ% f% (51
" b@:@nmawmmw@ RS AGBA Wac e s qmpund was
whiletgotidlagAeitite0sptalinSmeiseiat (yaﬂdzq&%GHMSb)u/w 196.1 [M-NMes]™.
2-(5- Dlmethylamlnomethyl 4 methyl |m|dazol I- yI benzonltrlle In analogy to
exaihle-bhm2tighoid p Jhienzao fH4 Adberteotligidpine
Eschenmosers salt jin DMF for 5 h at 90 Evapor tion ofH1 ?olv

azo ethyl]-

SaqiRBRALIK G BRI tl EhrdrrgyRish )(é s thyl-3H-imi
| d'Chiﬁfﬁh?mﬂ!@martbﬁ@%@dﬁdemﬁx)aaﬁmﬂﬁdlrmemttempfgumi}ws 150

als"%gt%@g%g{t@}lg@%g_sgge@c I‘?I}{I%I-}{Rl!rﬁlla g +d1@]orometl|1ane :methanol =
LT el A S e 66@7@%&8 R TG e =

exaftpd e HI(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-
1goenzonitrile was reacted with methylgedigg.feg 2 days at 4 C. The title

d hit t Id: 98%
R g R AR xﬁod}@zepme
triagolopfibey: @Méﬂe@%ﬂ%ﬁﬁ&%@pmﬂﬁwh%}ﬁ!ﬁw to example Sd,
[3-(2-cyano- phenyl) -5-methyl-3H-imidazol-4-ylmethyl]-

ter ﬁ‘?ﬁm Hipx @?@&g@%&&a}%@%w&gl@ﬁ%y9433/@%%@4%&4;%%320@
Ol’al yenr an rgmatogka |
dich rB?ﬁ%fh“JH SHHARO!= 4 ;%?)t %t089 i t‘ﬁ&%(ﬁ) %%%%Oﬁ%imgmphy

1%s %erfdwhi%ogw%}%r&th@%l) M ﬁﬂ%%-?éél?‘?élfm rrm%léy&m@med s
56 ad-GTiohitesdo ditakit Ao ThitAZR (108 M2, DMIHMzd o211 84d] | = 0.8 Hz,

1,4ppn700iQZRRINE A RATHIOTOrR A 4o ety miginzodolav: henzenitrits J & 1.2 He,

an y to example 5a, 2,6-difluoro-benzonitrile was reacted with
4-me yI|m|dazoIe and potassium carbonate for 16 h at 90 C. After
1) -6-fluoro-benzonitrile

dichigramm eI ) ol
200b me as ageg%qu\plﬁﬁ),s .? l&’u&/ 6(:-1(42 Qt.)nyillml Rl(f’ Blglewlzbr%\ﬂ JIS %zs%acted

W1th Eschenmoser’s salt in DMF for 7 h at 90 °C. Evaporation of the solvent, extractive

workup and chromatography (SiO;, dichloromethane:methanol = 100:0 to 97:3)

funished the title compound as a light yellow solid (yield: 46%). "H-NMR (400 MHz,

DMSO): § = 1.94 (s, 6H), 2.17 (s, 3H), 3.23 (s, 2H), 7.61-7.67 (m, 2H), 7.86 (s, 1H), 7.86-
25 7.96 (m, 1H).

¢) [3-(2-Cyano-3-fluoro-phenyl)-5-methyl-3H-imidazol-4-ylmethyl] -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%). MS: m/e = 214.3 [M-NMe;)™.

d) 4-Fluoro-6,10-dimethyl-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-d1[1,4]benzodiazepine

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



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-I-yl
6-fluoro-ben7onitrile 20 In analogy to example 5b,

NGOG 3(48methyl-imidazol-1-yl)-benzonitrlle was reacted WifF{EP2005/012993
Eschenmoser's salt in DMF for 7 h at 90 G. Evaporation of the solvent,
extractive workup and chromatography (‘851932 dichloromethane:methanol

= ; ' nished the title co nd.as a light yellow solid (yield:

acot) DENITG a0 e RET e e B8, e BRI E acor
21-1y, affend the itlacomppundes @ aff-phitegelid &/ieige IpYomSeyn/e = 270.3
[3-(Bv+yaho-3-fiuoro- phenvl)-5-methyl-3H-imidazol-4-methl]-trimethyl-
ammonium; iodide In analogy to example 5c,
2-(5-dimethylaminomethyl-4-methy|-iBigapbi-3-y1)-6-fluoro- benzonitrile
Wa%fﬁﬁ_si%dlwm 'tbﬂ-iﬁg&%ciﬂﬁﬁa(}iﬁ){ﬁ,@%a%lgh%m IQQWHélgz\é@ﬁe

30 obtained as a white crystalline material (yield: 98%). lv1S: m/e = 214.3
[M-NMe3j'. d) 4-Fluoro-6 10-dimethy1-9H-imidazol | 5-all1l 24 ltriazolo[

1,51d rirlogitterexauipleeine] 3HRanyatwgd tnaxaphpiy 3¢, methyl-3H-imidazol-4-
B'@?ﬁXﬁﬂfﬂﬁi%&%W@Méﬁmﬁm@ (Mig %%%‘&/’.as reacted with formic hydrazide

ylimethyl]-trimethyl-ammaqnium; iodide was reacted with acetic hydrazide in
DM RV HBRA39C8. FeATRbbasrARIstcd dashibe sesidhs bosrsgstalized
1s0\fent WeHwapdfaie dariddbenpsiddasvas fiydiatizelttift@aadViTodH MS: m/e =
affoyelthe,titl mpound as an off-white solid (yield: 35%). MS: m/e =
27?%'?&%ﬁf%xample 575
4-Fluoro-10-methyl-9H-irnidazo[1,5-aihadiésgzolo[1,5-d]

[1,4)benzodiazepine In.analogy.to example Sd, . i N
R e e TR igeplo(r 51 Abensodiasepine
yimgthydinteraesiyl-aeinybnsiaindide (examlete6c) was reacted with

formic hydrazide in DIviF for 24 h at 150 C. The solvent was evaporated
1andithaalegidivesywranpbrystatihder d0-flavroNte@phitrilffund westtdevith 4- |
COW%@&?&%&%&W@%@%@@@M\A% Slec2abe Alithils workup and
Example 58 4-Chlorg-6,10-dime hyl-9H-irnidﬁzo [ 1,5-a] [1,2,4] triazolo [ .

1 5953'5[%11%]63%%&?&%}&86%8 diisopropylether the fitle compound was obtained as
2-Chl oii6-6h{t nodith(iedides26)- WS- bgaza isRd M5 1 analogy to example

5a, 2-chloro-6-fluoro-benzonitrile was reacted with 4- methylimidazole and
potaygidr@arsoiiaiintethitihiabOetkyl Aftastholiroidawbikyp badonitrile

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 (SiO,, dichloromethane:methanol = 100:0 to 98:2)
afforded the title compound as a white solid (yield: 29%). MS: m/e = 275.1 [M+H]".

c) [3-(3-Chloro-2-cyano-phenyl)-5-methyl-3H-imidazol-4-ylmethyl ] -trimethyl-

25 ammonium; lodide

In analogy to example 5¢, 2-chloro-6-(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: 88%). MS: m/e = 230.3 [M-NMe;]".

d) 4-Chloro-6,10-dimethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d1[1,4]benzodiazepine

30 Inanalogy to example 5d, [3-(3-chloro-2-cyano-phenyl)-5-methyl-3H-imidazol-4-
yimethyl]-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 (SiO,,



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-I-yl)-benzonitrile 20

iR é%g?ﬁyﬂf;o example 5b, 2-chloro-6-(4-methyl-imidazol-1- WWBW&H%"’:"
was reacted with Eschenmoser's salt in DMF for 5 h at 90 C. Evaporation
of the solvent, extractive workup and ch dmatography (Si02,

dlam%}mﬁtela%ﬁ meinAsPL= 4690 . 9%%&5?%%? AHE JBl8 ComPQUNd, e

Wh|t yigld: 29%). MS; We
tedﬁlb(f(? é)é@]w e m@rﬁ;}%ﬁ{l]mldazol 4- yImethyII -trimethvl-

25 ammonium; |od|de In analogy togxamplesc,
0-6-(5-di laminomethyl- 4 -methyl-imidazol-I-yl)- benzonitrile
oD P SRR o 5 i aplo il bmpodinerrin
5 obtained as a white crystalline material (yield: 88%). MS: m/e = 230.3

[MansgwaA@}m Bs: aammak?aﬁargrgﬁ 78 @ﬁealalﬂs%ﬁa@l%%%?[4~

41b 3 I
[3Y &Yh, t%gneg %%eé) e %‘@E (e exg:rn% reacted with formic
th’YémWftmiéM%famme ?@'H@m‘semmmdm&mmmhhdfaﬁﬂi& iRas

Eﬁfﬁﬁfﬂrﬁﬁ%@? dTagﬁqg@gA%%gem@é%prgg%gg%é&%% HAH B tite
Y dlc?wrflo‘?om'%[tﬁaanneome E’ano hd %63%%2 @7%{ ﬁrm%ﬁztﬁél‘ﬂﬂ@l:ompound
as an off- white solid (yleld 43%). I\ﬂﬁ, £ 50286.1 [M+H]+. Example 59

Eég%élazeggé%l Pc;O[l &]iéﬂz 4]ma20|0 lli]%]e’[m’dlazepme

(Sltgrcbl@w@éyého -phenyl)- 5 methyl-3H- |m|dazol 4-

i (example 58c) was reacted with
At 18IS solvent was evaporated
and the residue was chromatographed (Si02, dichloromethane:methanol

15 ~Ipgeadaey 9o 3rmpla ik edttE thereRabslinteas antetmirhiterseilimidazole
(yiefHpFFsE R ISrhwkmte 27 2PN N 961{€, Acanyule6Oworkup and crystallization

1%@%&Dam@tbyld9ktﬁ%ﬂaaﬂérh§e@hk L&ﬁ»]&ﬂaa&lﬂaﬁloﬁrﬁihed as an off-white
[L4lg %@%P'fﬁ v esiY =210 (4] =09 g, SHD), 7.26 (s with

3:F -J-'vI)-b I
ﬁg%%t %Rg enzorl{%éj g Lé)?’/ea%?eergjz%%nIﬁgfﬁgt:]yhmldg%lzo and

20 Egj catrl? nate for }161h4~% ?tﬁ (]3l After aciuelous workup and

ammome midazol -3-fluoro-benzonitrile
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 (SiO-, dichloromethane:methanol = 100:0 to 98:2)
afforded the title compound as a light yellow oil (yield: 13%). "H-NMR (400 MHz,
257 DMSO): 6 = 1.91 (s, 6H), 2.17 (s, 3H), 3.17 (s, 2H), 7.72-7.92 (m, 4H)

¢) [3-(2-Cyano-6-fluoro-phenyl)-5-methyl-3H-imidazol-4-ylmethyl]-trimethyl -

ammonium; iodide

In analogy to example 5c, 2-(5-dimethylaminomethyl-4-methyl-imidazol-1-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: 929). MS: m/e = 214.2 [M-NMes]™.

d) 1-Fluoro-10-methyl-9H-imidazo[1,5-a]{1,2,4]triazolo[ 1,5-d][1,4]benzodiazepine
hydrochloride (1:1)




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
(W0 3005/26 198 PCT/EP2005/012993
2-(5-Dimethylaminomethyl-4-methyl-imidazol-1-yl)-3-fluoro-benzoniriile In
analogy to example 5b, 3-fluoro-2-(4-mettdg-imidazol-1-yl)-benzonitrile

was reacted with Eschenmoser's salt in DMF for 16 h at 90 L
EvAPAPalRg @fm&é@n{%ﬁﬂwg%‘m&%aﬁﬁom ‘?%rz%ﬁﬂé%@:‘l—
dichlarahysthanethybthanolrubfGoditl 8852}acitibrdel fteitieydorigoimBMEF for

as adight J)’ﬁi"ﬁ"’@z‘iééﬁ%l@’or}é‘?/ﬂ)e MR &&Qld\wdr’-k BV Soddbhy (Si0s,
(S, o) 2.L7 5 3 SHOTRoun as a free base.
et

17 (s, 2H
IB-@- éﬁ@%bﬂﬁ%%e Qﬂﬁlféqﬁilgﬁ%/% L ghf‘o rimethyl-
amifiertiydeodblidée kalamatogystelisedrfipre BeOH / ether (overall yield: 5%) MS: m/e =
2- (5§yg1mpgﬂgmlnomethyl -4-methyl-imidazol-I-yl)-3-fluoro- benzonitrile
was reacted with methyl iodide for 2 days at 4 C. The title compound was
30 obtained as a white crystalllne material (yield: 92%). MS: We = 214.2
[M-NMe3]+ d)
1-Fluoro-10-methyl-9H-imidazol15-al(1241triazolo[15-d1fl41benzodiazepi
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 McOI-I / 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 formulaN Ra NN, N
I'yN5R z | wherein Rr is hydrogen, halogen, lower alkyl, lower alkyl
substituted by halogen, lower alkoxy, lower-alkoxy



10

20

25

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,)"-cycIoaIRéI? J(CR'R")",-CHS, 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£GRR"),,,OH, or is lower alkynyl 15
phenyl, wherein the phenyl ring is unsubstituited or substituted by

halogen, CFE3 Wral | or, lower alk % hydrogen or lower alkyl:
ipe e B IR B S
is 1 or 2; and their pharmaceutically acceptable acid addition salts wherein
"lower alkyl" and "lower alkoxy" denote groyps containing 1-7 carbon
atoms; and wherein "lower alkenyl" and "|¢Ww stynyl" denote groups
containing 2-7 carbon atoms. 25 -54.- ¥rpounds offormula | in
accordance with claim 1, in wr('lehO t-C, alkyl. 3. Compounds of
formula I in accordance with claim 2, which-¢gmpounds are 5
10-methyl-9H-imidazo[1,5-a][1,2,4]triazolg{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-imidazol[ 1, 5-a] [ 1,2,4]triazolo
h&ed] [ 1,4] benzodiazepine, 3-chloro-10-ethyl-9l-l-imidazo[1,5-a][1

? 4]triazolo[1,5-d][1,4]benzodiazepine, 10

RO-ethyils3rrpethanysA - imidRzoldwer it & lifaz0lO bhis - #PEREQNAZE alkoxy

pine, , .

3-chlSPB Y OS2 S S AT O e B2 598 1, 4]benzodiazep
ine, 3%F6mRG-10-propyl-9H-itnidazo [1,5-a] [1,2,4]nriazolo[1, 5-d]
[1,4]benzodiazepine,

Rfiodas I<methyt-Atiimidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin

e!

ﬁ;C“DEQs%-eﬂ Ry I Natbyd Bt rinaida zaldec: alllelaAliriazolRE LiRerlll 1.0dN6104 by

0 iaZ ine 5 Y TR i 1

- flof 0 Ry R G st SRl & AL b RS

nc or substituted by halogen, or is pyridinyl or thienyl, unsubstituted or substituted by lower alkyl, or is -
4-chlqusl)-methybakitimidaznthd-alididtiezalnihbdi ik4lhenzadiazegiayny-
ne. 4, CMRRNOSHO5HQNTIE L IR AESANaNES WILEIAT Ao L2 HER Ber Syt or

lower alkoxy;
R’ is hydrogen or lower alkyl;

R”  is hydrogen, hydroxy or lower alkyl;

n is0,1or2;
m is1,2o0r3;
0 islor2;

and their pharmaceutically acceptable acid addition salts wherein “lower alkyl” and “lower alkoxy” denote
groups containing 1-7 carbon atoms; and wherein “lower alkeny!” and “lower alkyny!” denote groups

containing 2-7 carbon atoms.
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-(CH2)"-cycloallyl. 20 5. Compounds of formula | in accordance with claim
4. wherein the compound is

3-ch|oro-|0-cyc|opropyhnethyl-9H-itnidaég[l ,5-a][1,2,4]triazolo[1,5-d][1,4]be
nzodiazepine. 6. Compounds of formula’l in accordance with claim 1, in
which R'is C2-C7 alkenyl. 7. Compounds of formula | 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- chlg)rg0 S‘fr‘%i‘/ Sq nl%%é? a[Cfoéd f \ﬁltﬁ]otgiglzlé O[Yhéc%ﬁllsﬁhecﬁzao&lazepm

e,

3 chlorgofﬁot’ﬁisf)’%%gﬁ% Ié‘iaf“i(r)ﬁ(} dazo hﬁl ﬂf 2 ﬁﬁ}rlléozm offfdéaaﬁ[l 4]betzo
diazepine o

OO Bh o ehy PR HREH S S RS B HSolofL 51 albenzo

Hitpepifen@yEYhipslard s oflidtlitazia heddiadbreodimtsiigim 1, in which

Relipre20@hetB0-alkienydzchiciegikgld k6&0 B[ ICampobadsddbphmula | in

m&%ﬂms&a@mm@ 858 Whighiihg.coOmMAUNKis BliRizepine,

i)cghlorﬂ)l I?[¥| Vémya)zo%o 1Ignciﬂ?Zﬁlen’zodazﬂepmb“']tnaZOIO[l 5- d]

enzo aze |ne o

ORISR d%‘f&?ﬁ#&ﬁﬁlUrr’ﬁﬂf@ﬁ‘ﬂ%:&&%ﬁﬂhﬁ“é?ﬁaﬂj“ﬁ.azolo[l 5-dl][
FrchipreriZatnadebingidarl | Cothipbtitiasotst formllialbarretiespiance with
Glaimdl | oyheseivHRBidsza] LS r Rlldyiytiadlo] Codfipainds dfdfgineula | in
ﬁmrQaB@@ymmlﬁl@m 10, aq{hllg:m]@famia{[w&iﬁ aqgenu«;hﬁmw |-3-fluoro-9

o[l triazo
o(rjg‘ﬁ i J%y% H-imi g%%jl 5”?[”]2 %ym%zr(?gﬁo ﬁﬁ Zeenlzn(?)dlazep

r%u%rlpi methy H 1m1dazo[l 5-a)[1,2,4]triazolo[1,5~d][1 4]benzod1azepme or
BblombHociy Hylddzitdidtal o2 45iayriop dididAdhefacdaaiping | benzodiaze
pine. 12. Compounds of formula | in accordance with claim 1, in which Rs
is optiopakycaklslitdiediG2:GlorlinyipbamyL. I3wGempeunds of formula

I cordance with claim 12, which compounds are
(I%Po“ro 10- pﬁenylethynyl 9H-imidazo [I,5-a] [ 1,2,4]triazolo[ 1,5-d]

[1,4]b od| aze
S oninr Oy N b b SIS gpene
66“&?&69@”@ Wﬂ?ﬁtiﬁ 5 ﬂﬁ’ﬂ%‘)Hﬁeﬂ I@tﬂﬁﬁ‘?ﬁ)“{{) it WFOE‘SZ%T‘F
1.2,4]triazolo[ 1,5-d] [1,4]benzodiazepine,

3- ﬂuo?oc]@pegnéhﬂﬁ BUBHAhiN RSOt HARdz B Y Eeh L ivCatriakens L, 5-
d][1,4]benzodiazepine,
3-fluofoCianpsundsieioramtéth - 4spafaiiet Ay II0 19- iiefas i RoBuai pIe2, 4]niazol
o) 3oy diH-ndibenzediazapiegld0,s5-d][1,4]benzodiazepine,

3ol Qn(BomethexyrnhenyeimmiQ-imidazaldapralite2 4ltriazolo[l,5-

g]lflr’lﬂ lbl%nzﬁ) q'%%mdazb 1,5-a) 1 2.4 trlazolo[l S~ dél 4]benzod1azep1ne
luoro-10- 3 mathy A‘T’t; eny e’[

5 N S BT aﬁ%aﬁaéysﬁenwﬂéow G L —
fethipry 19-GP4nramars A -Insdagp[ 115 24 Artévienopd , 5]  [4ivgjpsiirzeinraze pine.

14. Compounds of formula | in accordance with claim 1, in which R3 is
C2-C?- &leyppypiads of formula I in accordance with claim 1, in which R is Co-C,

alkenyl-cycloalkyl.
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(CR'R"),"OH. 2S 30 -56- 15. Compounds of formula | in accordance with
claim 14, which compound is 3-chloro- | 0-(3-hydroxy-3-meshy I-but-i
-ynyD-9 H-imidazo [ 1, 5-a] [I 2,41triazolﬁc§' 1,5-dI[ | ,4]benzodiazepine. 5
16. Compounds of formula | 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 | in accordance with claim 16, which
compounds are

10- (22-diquoro-vinyI)-913-imidazo[l,5-a][1,2,4]triazo|o[1,5-d][1,4]benzodia

zepl

3’ Seore-ethy - OH-hidaz oS a] a&“f]’t}?avé%‘ Jil rjﬂ]ﬁkl‘igse"‘ﬁezool|az
%ﬁﬁ@ %@82 99(“&%8@@ Vmﬂ)p‘?#éb‘a}déﬁ% sHELY 6‘6 thepqogigzepine or
ﬁ@ﬂmedwa@myciqwmwma@égw@mmﬁs@@,@}]ﬁemmg@ﬁmp@m@pme.
formulaN O Nom(H RN NIN -~RZIl 15 with hydrazine and
potassidmhydroxitieroy W aifakishames &t vietioh, toher doRigotne aekformula
NCH3NN RN NIN -~RZI-1 wherein R'and R2 are as described in
claimi 1,@mipy e otingnaiedin pawridned fatnaldla 10, which compounds are
10-ethynyl-3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][ 1,4 ]benzodiazepine,
3-chloro-10-ethynyl-9H-imidazo[1,5-a][ 1,2,4]triazolo{1,5-d][ 1,4 Jbenzodiazepine or
3-bromo-10-ethynyl-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-d][ 1,4 ]benzodiazepine.

12. Compounds of formula I in accordance with claim 1, in which R is optionally substituted C,-C;

alkynyl-phenyl.

13. Compounds of formula I in accordance with claim 12, which compounds are
3-fluoro-10-phenylethynyl-9H-imidazo[1,5-a][1,2,4]triazolo[ 1,5-d][ 1,4 ]benzodiazepine,
3-chloro-10-phenylethynyl-9H-imidazo[1,5-a]{1,2,4 Jtriazolo[ 1,5-d][1,4]benzodiazepine,
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 Jbenzodiazepine,
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-phenylethyny!)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][ 1,4 ]benzodiazepine,
3-fluoro-10-(3-methyl-phenylethynyl)-9H-imidazo[1,5-a]{1,2,4 Jtriazolo[1,5-d][ 1,4 ]benzodiazepine or
3-fluoro-10-(3-isopropyl-phenylethynyl)-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-d][ 1,4 ]benzodiazepine.

14. Compounds of formula I in accordance with claim 1, in which R* is C,-C; alkynyl-
(CR’R*?),,OH.



NO NH NRN NIN -~ 20 Rz Il 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 formular-No ~. N'=(H N R'NNNR" dl
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

15. Compounds of formula 1 in accordance with claim 14, which compound is

3-chloro-10-(3-hydroxy-3-methyl-but-1-ynyl)-9H-imidazof1,5-a}[ 1,2 ,4]triazolo[1,5-d][1,4]benzodiazepine.

5 16. Compounds of formula I in accordance with claim 1, wherein R® is C,-C- alkenyl substituted by

halogen or is C;-C; alkyl substituted by halogen.

17. Compounds of formula I in accordance with claim 16, which compounds are
10-(2,2-difluoro-vinyl)-9H-imidazo[ 1,5-a]{1,2,4]triazolo[1,5-d][ 1,4 Jbenzodiazepine or
10-(2,2-difluoro-ethyl)-9H~-imidazo[1,5-a}[ 1,2,4 Jtriazolo[1,5-d][ 1,4]benzodiazepine.

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
N / H
R
| N
N
N
\{Q )
I
15
with hydrazine and potassium hydroxide by Wolf-Kishner-reduction to a compound of formula
N
F »-CH,
N—/
R!
| N
N
N
\g )
I-1
wherein R' and R? are as described in claim 1, or
b) reacting a compound of formula
e
N Y4 H
R!
! N
N
N2
\( )

20 I



N RN 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 R5rN tN R N N--. R2 1-3 in the presence of

VEU9¢§%4dmpound of formula R4 Rs N N N NI N Rz 1-4PSIHaeH P RY3
and R5 are independently hydrogen, hal_og;_n, lower alkyl or cycloalkyl and
R' and RZ are as described in claim 1, or e) reacting a compound of
formula(NO NH R9>N NI 1IN

with an amine of formula
HaN-cycloalkyl,
in the presence of NaBH,

5 toacompound of formula

R is cycloalkyl 1-2

wherein R! and R? are as described in claim 1, or

¢) reacting a compound of formula

m.a
:; Z—'\:\
=z
>~ Mi
. I O

Ny
i I
10
with a compound of formula R*R*=PPh;, wherein R* and R are independently hydrogen,
halogen, lower alkyl or cycloalkyl,
to a compound of formula

15 wherein R' and R? are as described in claim 1, or

d) hydrogenating a compound of formula



Rz Il 10 with a compound of formula O 0,0OMe P'OMe N2 15to a
compound of formula WO 2006/063705 PCTIEP2005/012993 -59-N R ~
N N12 R 1-5wherein R'and R2 are as described in claim 1, or f)
Qe mpound of formula r~N O NR s N, R N~N Z FCEBRf§P12993
hydrazine and potassium hydroxide by Welf-Kishner-reduction to a
compound of formula N/H N-{R Rle~NNINR 1-6 10 wherein R1 and
R2 are as described in claim | and R is lowgg alk%L, or

N/

I-3
in the presence of Pd/C
t6 a compound of formula
RY RS
r/N
N/
R?
‘@(ﬂ
N
Ny
he
I-4

wherein R* and R are independently hydrogen, halogen, lower alkyl or cycloalkyl and R!
and R? are as described in claim 1, or

e) reacting a compound of formula

2
R I

10
with a compound of formula

15 toa compound of formula



g) reducing a compound of formular-NO ~"~NR Rf{JJIN N-N Z R
[l with a reducing reagent, such as sodium borohydride, to a compound of
formula 15 WO 2006/063708 PCT/EP2005/012993 -60 HO NR r Re N
WR2BS/%3798_7 wherein Ri and RZ are as described in clainf €& (5{812993
lower alkyl, or h) reacting a compound ofsformular R-HIN 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 unsubstit{@ed o/ubstituted
/
N

m—s
=
pra

N
X,
R 1-5

wherein R! and R? are as described in claim 1, or

f) reacting a compound of formula

R

with hydrazine and potassium hydroxide by Wolf-Kishner-reduction to a compound of

formula

_N_{H
Nr J R
R1
@(,r”\
N
"~
R L6

10 wherein R! and R® are as described in claim 1 and R is lower alkyl, or

g) reducing a compound of formula

2
R ITI

with a reducing reagent, such as sodium borohydride, to a compound of formula
15



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
VSR’ N NN 12 R N WO 2006/063708 PCT/EP200B{J1EX39®/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(l) catalysis 5 to a copgpound of formula N " Ar v N
rRN R21-9 wherein R1 and R2 are agli ibled in claim 1, or )]
reacting a compound of formula N Ny R :

R1

] N
N
N-
\igz
[-7
wherein R and R? are as described in claim 1 and R is lower alkyl, or

h) reacting a compound of formula

™

2
RO v

with a compound of formula
X-Ar
wherein X is ~B(OH),, -ZnBr, -ZnCl or -Sn(alkyl); and Ar is unsubstituted or substituted
phenyl or unsubstituted or substituteci pyridyl,
10 under palladium(0) catalysis

to a compound of formula

wherein R and R? are as described in claim 1, or

15 i) reacting a compound of formula



X/i-NN? 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
YIS R N N?2 R 1-11 wherein R2 and R3 are as ded&BRpHis/012993
claim 1 and R'is lower alkyl, cycloallryl or 20 -C=-C-R’, or k) reacting a
compound of formula WO 2006/063708 PETIEP2005/012993 -62 \ N- R3
X INGNN, R Rh’xjﬂ X\F}g&%mg(is halogen, preferably fluoro, with a

- compound o??ormu a R"-ONa 5 wherein R" is lower alkyl or
-(CH2)mO(CH2),,,OH to a compoqu‘ offorifula R3 N R

wherein Ar is unsubstituted or substituted phenyl or unsubstituted or substituted pyridyl,

under palladium(0) or coppex(l) catalysis

5 toacompound of formula

-

N
N
Nz
\Lz
1-9
wherein R! and R? are as described in claim 1, or

j) reacting a compound of formula

10 R I-10
wherein X is halogen, preferably bromo,
with a compound of formula
R'-ZnCl or Rl~Sn(alkyl)3
- wherein R! is lower alkyl, cycloalkyl or -C=C-R°
15 under palladium(0) catalysis

to a compound of formula

R 111

wherein R* and R® are as described in claim 1 and R' is lower alkyl, cycloalkyl or
20 -C=C-R,or

k) reacting a compound of formula



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
formulaN NRa R ~/N\ N V with a compound of formula kO H2N.NJk~
RZDH06¢/063B80 a compound of formula -63 R3 N, R'N NI NPUIZER2005@12993
wherein R' and R2 are as described in clqig% | and R3 is lower alkyl, and, if
desired, converting a compound of formula T into a pharmaceutically
acceptable salt wherein "lower alkyl" an/f\jlowesr alkoxy" denote groups
having 1-7 carbon atoms. 5 19. A medi ontaining one or more
compounds of formula 1 in accor with claim 1 and pharmaceutically
acceptable excipients. 20. A meﬁ?g%t' cording to claim 19 for the
treatment of cognitive disorders or suitatile §s a cognitive enhancer. 10
21. A medicament according to claim 20'ef the treatment of Alzheimer's
disease. 22. The use of a compound of foriiula | aqeprding to claim 1 for

e R g, et by huoro,

with a compound of formula

RI‘—ONa
5 wherein R! is lower alkyl or -(CH2)mO(CH,),»,OH

to a compound of formula

m—b
= Z"\\
A

N

N
Nz
e
1-12
wherein R* and R® are as described in claim 1 and R" is lower alkoxy or
10 ~O(CH2)mO(CH2)OH or

1) reacting a compound of formula

with a compound of formula

15
to a compound of formula



10

15

for the treatment of cognitive disorders or a medicament suitable as a
cognitive enhancer. 23. The use of a compound of formula | according to
claim | for the preparation of a medicam6e3nt for the treatment of
Alzheimer's disease. 15 ~a* e

I-13

wherein R' and R? are as described in claim 1 and R? 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.

19. A medicament containing one or more compounds of formula I 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.
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 1 for the preparation of a medicament

for the treatment of Alzheimer’s disease.

ok



