| m dazo- benzodi azepi ne derivatives The present invention is concerned with
substituted i mdazo[l,5-a] [I|,2,4]triazolo[l,5- d] [1, 4] benzodi azepi ne

deri vat i wee 2086/d480f ol | owi ng fornul a wherein Rl is hydr egempr2ialooges, | ower
al kyl, I ower al kynyl, cycloal kyl, heterocycl oal kyl, benzyl, cyano, | ower

al koxy, OCF3, -NHR, -NHC(OR or -NHSO 2Rl-R2 is |ower alkyl substituted by
hal ogen; R3 is hydrogen, nethyl or aryl; Ris |lower alkyl, cycloal kyl or
aryl; and with their pharnmaceutically acceptable acid addition salts. It
has been found that this class of conmpounds show high affinity and
selectivity for GABAA cc5 receptor binding sites and m ght be useful as
cognitive enhancer o r for the treatnent of cognitive disorders, anxiety,
schi zophrenia or Al zhei mer's d@dnsdasdenzBéieepinedaivadvest he maj or inhibitory
neurotransmtter, ganma-am nobutyric acid (GABA), are divided into two main
classes: (1) GABAA receptors, which are nenbers of the |igand-gated ion
channel superfhaptdsgnt amvntian) is rmamed pish agbstituted ipjdaed] 1 arad [ Ldbhia@oldi .ot he
Grrotein "@éﬁ%]ﬁ&%@&&ﬁ int @fvaYives b GABARFGGRAL Or conpl ex which is a
menbr ane- bound het eropentaneric protein polynmer is conposed principally of
a, b and g subunits. Presently a total nunbe@ of 21 subunits of the GABA A
recept or have been cl onedand sequenced. Thq?qg%ybes of subunits (a, b and

g) are required for the construction o r i nant GABAA receptors which
nost closely mmc the biochemcal, g ophysi ol ogi cal and

phar macol ogi cal functions of native GA eptors obtained from
manmmal i an brain cells. There is strong evi Qbe t hat the benzodi azepi ne
binding site lies between the a and g subunfﬁg. Anong t he reconbi nant GABAA
receptors, al b2g2 mimcs nmany effects of thdiclassical type-I BzR

subt ypes, whereas a2b2g2,

wherein

5 R' ishydrogen, halogen, lower alkyl, lower alkynyl, cycloalkyl, heterocycloalkyl,
benzyl, cyano, lower alkoxy, OCFs, -NHR, -NHC(O)R or -NHSOR;

R*  is lower alkyl substituted by halogen;
R’  is hydrogen, methyl or aryl;

R islower alkyl, cycloalkyl or aryl;

10  and with their pharmaceutically acceptable acid addition salts.

It has been found that this class of compounds show high affinity and selectivity for
GABA A 05 receptor binding sites and might be useful as cognitive enhancer or for the

treatment of cognitive disorders, anxiety, schizophrenia or Alzheimer’s disease.

Receptors for the major inhibitory neurotransmitter, gamma-aminobutyric acid
15 (GABA), are divided into two main classes: (1) GABA A receptors, which are members of
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 o, B and

v subunits.

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



a3 b2g2 and a5b2g2 ion channels are terned type-I1 BzR |t has been shown
by McNamara and Skelton in Psychobi ol ogy, 21:101-108 that the

benzodi azepin@/mesept or i nver se agoni st b- CCM enhance spatrirebodsearonsg ng i n
the Morris watermaze. However, b-CCM and ot her conventional benzodi azepi ne
receptor inverse agonists are proconviHzant or convul sant which prevents
their use as cognition enhancing agents in humans. In addition, these

conpoundsndrsequided Thed iy ofbdbunits (AP {a0BNar fegeiRed Rir thalkyiBirh&ionMagr eas a
GABAA oc5 receptor _partial or full inverse agonist whichi is relatively

free of ZeeqmbingnifeABABNEceptors ey mag closely mimigthebiedsmitalbi ndi ng sites

ca_n b e asedrhRiflbgvdldad Bharetice A MtHoRE of SathRed f éﬁ%}@ t d
cognition w tﬁ 5ﬁsédu%led 0 ? W t ﬁo%gﬁprocor?vﬂlosant acjgﬂi;%i}\tq;?? It :82 aglﬁseo

possi bl e ffemumsanmazpbrm ¢y dhsee ia gerngsevidenre Brt thebagpdipgepinedfindisrg vity at
GABAA al ne/ or .a2 lor a3 _receptor bi in i.t e which,are
Cone 8 4P BefherEer B cPlnad ol SR o MEH B SR A WYeSBBLE

agoni sts i ndfBSRhAGKHUS of B ARMNGIEPBERRUDIrb, Widrcal gopBbat i vely free

of activity at GABA A al , oc2 and a3 receptor binding sites are preferred.
Cbj ect s af3fhye apd eSEHR iomviemhele aratemmabypellBiR. of formula | and
phar maceutical ly acceptable salts, the preparation of the above nentioned

e or b bateE ST Pb RSO Ph o Fachegiad Lot ettt or ©0
i"nessesoen%as%'gﬁlel rxce?ioriime&% SaisPME U S §Sarial 1eh B kinnde MREB4g €d to

earlier or Int manufacture of correspondi ng di canent’s. The nost

pr ef enp edwitBtthaal Howeven, (RCCM ahad) 6thentdiedtivmabbezediazépinerdcemor inverse
Al zheiner's di sease. The follow ng definitions of the general terns.used in
the prescSODHEIES PICPBALShPLconvpisanarhich Rrevantyfhsir Hse a SRt RCiffest i on

appear al Bgts@h hiimhafi® R add{tioANthASe MaEbuNEY £t RonlRR RS WithinaheGABIAKW "
denotes a straight- or branched-chain alkyl group containing from1-7,

pr ef er abl igcdptangubunits) whardson GABdnd o5 freqeptox pasiabor fudltinyérse agohist whiskoisy| |
' sopropyl fela?i_vglgftfr%!e of ;,C-tl?ll% th GA]%A%&YLnf} Qrd oc2t arllr?d/ lo% i&? receptor binding sites can be
15 used to provide a medicament which is useful for enhancing cognition with reduced or
without proconvulsant activity. It is also possible to use GABA A o5 inverse agonists
which are not free of activity at GABA A al and/or a2 and/or a3 receptor binding sites
but which are functionally selective for a5 containing subunits. However, inverse agornists
which are selective for GABA A a5 subunits and are relatively free of activity at GABA A

20 al, a2 and a3 receptor binding sites are preferred.

Objects of the present invention are compounds of formula I and pharmaceutically
acceptable salts, the preparation of the above mentioned compounds, medicaments
containing them and their manufacture as well as the use of the above mentioned
compounds in the control or prevention of illnesses, especially of illnesses and disord ers

25 of the kind referred to earlier or in the manufacture of corresponding medicaments.

The most preferred indication in accordance with the present invention is

Alzheimer’s disease.

The following definitions of the general terms used in the present description apply

irrespective of whether the terms in question appear alone or in combination.



As used herein, the term"lower alkyl substituted by hal ogen" denotes a
straigtit- or branched-chain alkyl group containing from1-7, preferably
from1l - Wwocasdnmam3at onxs, for exanple, nethyl, ethyl, propwp0ss0@IOPY! ,
n-butyl, i-butyl, t-butyl and the |like and wherein at |east one hydrogen
atomis replaced by a hal ogen atom Ex&wples of preferred groups are CF3,
CHF2, CH2F, CF2CH2CH3, CHFCH2CH3 or CF2CH3. The term "l ower al kynyl"
den](c)t es a stAsugdltherein, ﬂfeaerrnh‘éldweﬂ‘aik}rl” daobsn strighpordwa chiedrichgn 2-7,
preferably fr ndlsa
triple b%#% @ﬁ%a%?m{g%q(fr?ﬁ@oﬂr Qﬂ?ﬁo‘ﬁpg e%%?hﬁ%oié\si (ﬁaeg%mﬁ%’elﬁf?%lﬁ ar oup,
whi ch grﬁh}zisprm;b’l,b@psgmdtmbutyéd tbl)VYllfobléVlaal k¥ | ower al koxy. The term
"hal ogen" denotes chlorine, iodine, fluorine and brom ne. The term

atcxcf)% Oa:c Exr/' eﬁg%ﬁ&ﬂ‘i‘e“reﬁ g%s%ﬂg?‘l‘la%ﬂ/ 'sﬁ&ﬁtdt@d/b Balb amd%nb@szs@eagmorbrrl ng
yl,.cyclopen ter

" het eﬁoc?@Péh?‘gghaméﬁngré’gP SORtIning, %‘F‘k]y% fcﬁ)ﬁbﬁyrfgwﬁ %/%l?ﬁn?%? rf1c13,1'ar bon

Ll {19 at ?éﬁmﬁaﬁnmw , ethiyl, @&oﬁ;@asdprm 15 Bityh nbat)d),mbwtylrmdltheﬁct alnyl a

eteroato se rou I

tor phot | NpPrenbR gL PR T Spet g flred ik bR Pedlathly, Bcfihpll ot i A™ ©

accept abgups atk @EIQOHPQnCHa?,@zCHa@Ha&ééF@éJQHNM@Hi%or ganl c and organic

acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric

acid, citri Cg‘ﬂg & m #10E %]éif’rfé)l’ddenom ﬁﬁﬁ'og breﬁﬁh@d eh#éif 'chboﬁ%ﬁid aci d,

succi ni ¢ aci tartaric met hane-s oni c ac p-t ol uenes If jc acid

and the FokeinimsEam &vypisfesably frem Ay doa am)éf@ﬁ&san%b%lﬁ sthS'émcﬂ

acti vi tYa@ﬁgl)eb%Bd crwer than 30 nMand are sel ective for GABAA a5 subunl ts

and are relatively free of actrwty at GABAA al , a2 and a3 receptor

léhggl n? Ofl ;g :D(Eé_(;,‘l{grr ddeﬁgtnP Henyl %enzy?[)rrr}ljallp%thyl%goeupt,% ik gro&i)s magfli])eRz I's
substituted by lower alkyl or lower alkoxy.

15 The term “halogen” denotes chlorine, iodine, fluorine and bromine.

The term “cycloalkyl” denotes a cyclic alkyl ring, having from 3 to 7 carbon ring
atoms, for example, cyclopropyl, cyclopentyl or cyclohexyl.

The term “heterocycloalkyl” denotes a cyclic alkyl ring, having from 3 to 7 carbon
ring atoms, and wherein at least one carbon atom is replaced by a heteroatom, selected
20 from the group consisting of O, N or S, for example morpholinyl, piperazinyl or

piperidinyl.

The term “pharmaceutically acceptable acid addition salts” embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

25  acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

Exemplary preferred are compounds, which have a binding activity (Ki) of lo-wer
than 30 nM and are selective for GABA A o5 subunits and are relatively free of actiwity at

GABA A a1, a2 and a3 receptor binding sites.

Preferred compounds of formula I are those, in which R?is CHSF, for example the
30 following compounds: '
3-chloro-10-fluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
3-fluoro-10-fluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
3-bromo-10-fluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,



ol I owi ng conmpounds: 3-chl oro-10-fl uoronet hyl -9Hi m dazo[ |, 5-a]
|,2,4]triazolo[l,5-d][], 4] benzodi azepi ne,

- f I uor o-v0-2hdemas@oet hyl - 9H-i m dazo[ |, 5-a] [, 2, 4] t ri azolpofriEP2608j010908

| , 4] benzodi azepi ne, 3-brono-10-fl uoronet hyl -9Hi m dazo[ |, 5-a]
|,2,4]triazolo[l,5-d] [I|, 4] benzodi az; pyne, - A-

-c™cl opropyl - 10-fl uoronetiiyl-9Hiinidazo[l,5-a] [|,2,4]triazolo[l,5- d]
|, 4] benzagtiapedy omuoeor@éﬁ}gn@ﬂ-hﬁwak QJ504TeL, Dy tri@zolBEt by | - OH-i mi dazo

[1, 5-a] [%ZZ,gfﬂ???azolo [1,5- d] [1,4% bgﬂgodigzepigEF Further preferred
are conp8llddbenRgodias N i s CHF2, for exanple the fol | owing conpounds:
3-chl or 03-c1aﬂ3r&fd-ﬂ@61@ﬁﬁ‘tﬁy¥|6-—9ﬂréthﬂigiﬁﬁida3so[_51;53]1]|[ﬂ,@,ﬁtri’a]zold[i,&zm o[1,5 d]

[ 1, 4] benz1 di@éepi , 3-fluoro-10-difluoronethyl-9Himdazo [1,5-a] [1, 2, 4]
triazolo ﬁi; -GHPQFVQ%T%enzodiazepine, 3- br ono-

10-di fl uoronet hyl -9Him dazo [1,5-a] [1,2,4] triazolo [1,5- d]

[ 1, 4] Benzodi azepiFpetherprefaer A ¥bmpbindl, WheRiORB1sIOHE. Fbri éthrdplahd 1, 5- a]
[1,2,4] trjazolo [1,5-.d] [1, 4] benzodi azepi ne,

10-di fl ufﬁd?r‘f‘é{‘&ﬁ‘?mB‘-"éridﬁyl -9Himdazo[l,5-a] [1,2,4] triazolo [1,5-d]

I, 4] ben?)%ﬂ&éem—&ﬂuoromethyl—9H_-irr_1idazo[1,5-a\4[1,2,41triazolo[1,5_-

- benzyl - 10-4319“ uairélorret hyl-9H i m dazo[l,5-a][l, 2,4]triazolo[l,5- d]

1, 4] beng2bdiDeOFB2ePIBE di | uor onet hyl - 3- et hynyi - 9H i mi dazo[ | , 5- a]

I
I

f
[
3
[
[
3
[

» 2, 4] t BLAZRb OloL diflnofbimdityl 4beRsash AZ SR N€2,4] triazolo[1,5-
cyano- 10-di fl uoronet hyl -'9H i m dazo[ 1, 5-a] [1,2,4]triazolo[l, 5-d]
, 4] Bengddidbeprodiazenine,

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

[
3
[
[
3
[

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

15  10-difluoromethyl-3-ethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepi ne,
3-benzyl-10-difluoromethyl -9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d}[1,4]benzodiazepine,
10-difluoromethyl-3-ethyny1-9H-imidazo({1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine,

20 3-cyano-10-difluoromethyl-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-d][1,4]benzodiazepine
or
10-difluoromethyl-9H-imid azo[1,5-a] [1,2,4]triazolo[1,5-d][1,4]|benzodiazepine.

Preferred compounds of formula I are further those, in which R? is CFs, for
25 example the following compound:
3-fluoro-10-trifluoromethyl-9H-imidazo([1,5-a][1,2,4]triazolo[1,5-
d]{1,4]benzodiazepine.

A further preferred group of compounds are those, wherein R* is CF,CHj or

CF,CH,CHs, for example thee following compounds:

30 10-(1,1-difluoro-ethyl)-3-flaoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine,
10-(1,1-difluoro-propyl)-3-fluoro-9H-imidazo[1,5-a] [ 1,2,4]triazolo[1,5-
d][1,4]benzodiazepine or
3-bromo-10-(1,1-difluoro-propyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

35 d][1,4]benzodiazepine.



i fluoronethyl-9Himclazo[ 1,5-a] [1,2,4] triazolo [1,5-d]

] benzodi azepi ne. Preferred conpounds of formula | are further those, in
h R2 we 2@¥s/045430r exanpl e the foll owi ng conpound: PCT/EP2005/010908
uoro-10-trifluoronethyl-9H i m dazo[l,5-a][l,2,4]triazolo[l,5- d]

] benzodi azepi ne. A further preferreg.group of conpounds are those,

ein RR is CF2CH3 or CF2CH2CH3, for exanple tfcte foll ow ng conpounds:

I

]

I

10-
[1,
whi
3-f
whe

O-(lI,I-difluoro-ethyl)-3-flu.oro-9H i mdazo[l,5-a] [I|,2,4]triazolo[l,5- d]
| , 4] benzodi azepi ne,

O-(I,I-difluoro-propyl) Qro-9 m dazol.l trlaz lo[l,5- d]
[1, 4] beFXsteEPSpS ﬁ@r%ﬁm%iﬁ imept ?ﬂp tI*e Pff‘aF‘ItPHIS"r“cSlO ﬁ’i‘bfﬁ IB dazo
[1,5-a] fhAnglad] triazolo [1,5- d] [I, 4] benzodi azepi ne. Furtherm)re, a

preferred enbodi nent of the present inventi on are conpounds of formula |
wherein Rl is hydrogen, hal ogen, | ower aI , lower al kynyl, cycl oal kyl,

benzyl, cyano, |oLver al koxy, OCF3, -NH ag‘iwéﬁ(O)R or NHSOZR; R2 is | owner
yl
[

d
4
c
I

4
or
(
4
(

[
1
[
1

al kyl substituted by hal ogen; R is |owern cydoal kyl or aryl; and

t heir pharnmaceutically acceptable add on salts. The present
conpounds of formula | and their ph eu |caIIy acceptabl e salts may be
prepared by nmethods known in the art, fol e anple by processes descri bed
bel ow, which process conprises a) reactlmg/a c ound of formula with a
sui tabl e hal ogen-transfer-reagent, for exanple mnth [ bi s(2-

5 wherein

R'  is hydrogen, halogen, lower alkyl, lower alkynyl, cycloalkyl, benzyl, cyano, lower
alkoxy, OCF;, -NHR, -NHC(O)R or -NHSO2R;

R®  is lower alkyl substituted by halogen;

R islower alkyl, cycloalkyl or aryl;

10 and their pharmaceutically acceptable acid addition salts.

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
N X X' = H, lower alkyl

(/

N\/i_< OH
3¢

| N,

N\/<:l

15 R III

with a suitable halogen-transfer-reagent, for example with [bis(2-

methoxyethyl)amino]sulfur trifluoride to a compound of formula



met hoxyet hyl ) ami no] sulfur trifluoride to a conpound of fornul anherein R2
is lower alkyl, substituted by hal ogen, and, if desired, converting a
conpound wbd 2bevoasdza | i nto a pharnaceutical |y accept abl ecsaipeoosono9os
reacting a conmpound of formula with a suitable hal ogen-transfer-reagent,
for exanple with [bis(2- methoxyethyl)agino] sulfur trifluoride to a
conpound of fornula and, if desired, converting a conpound of fornula I
into a pharnaceutically acceptable salt _nor ¢) reacting a conpound of
formula with sulfur tetrafluoride in tHg &sence of a hydrogen hal ogeni de
to a conpound of fornulaand, if desi onverting a conmpound of fornula I
into a pharmaceutical ly accept ab®’ I)n accordance with the present

i nvention, conpounds of the genera™ornmNa | can be prepared follow ng
process variant a):A conpound of fornuhé‘)Nl is treated with an

hal ogen-transfer-reagent, for exanple aﬁﬁégino sul fur trifluoride like

[ bi s(2- nethoxyethyl)am no] sulfur trifludridg or the like, in a suitable
sol vent, for exanple dichloronethane or the like, or even without a solvent
at an a | @ 5 VRATRRY ; e, conpounds of formula |I maybe
preparegw?%?gggﬁgggnce m?%ﬁﬁg?%§§§§h%g§?ght b): A conmpound_of fornmula FVis
treated sd if desirechicogeerting apemnquadgs farmylal ingg a phranagsutically accsmtable
trifluor&ﬂ% Jike [bis(2-methoxyethyl)am no] sulfur trifluoride or the like,
inasuita Pe solvent, for exanple dichloronethane or the | e, or even

wi thoyt a solvent at an appropriate tenperature. In accordance wth process
variant c¢) a conpound of formula V is converted by reaction with sulfur

t et r af | ub) iedetingp edrapprelsddesnvtla hydr ogen hal ogeni de, for exanpl e hydrogen
fluoride to a conpound of fornula I.o

N{—« X' X' = H, lower alkyl
R1
N
N«
\(3

R AY

with a suitable halogen-transfer-reagent, for example with [bis(2-

methoxyethyl)amino]sulfur trifluoride to a compound of formula

= R?
&:4§/
R1
{:(m”\
N
N2
he
10 I

and, if desired, converting a compound of formula I into a pharmaceutically acceptable
salt, or

c) reacting a compound of formula

N
‘4
N Y OH
R1
er“\
N
N
he
15 Vv

with sulfur tetrafluoride in the presence of a hydrogen halogenide to a compound of

formula



The foll ow ng schenes (scheme 1 - 4) describe the processes for preparation
of conpounds of formula | in nore detail. The starling materials are known
conpoi ndswonroeepms4ze prepared accordi ng to net hods knownpcm/Erb@sardoosSchene 1
R=0H, al koxy, am no wherein RL and R3 are as described above. In accordance

with schenme 1, a corresponding internedyate conmpound of formula XIII is
known (EP 519 307) and may be prepared by nethods, known in the art, for
exanple in the follow ng way. A correspgrdi ng conpound of formula VIIl, a R

-substi tuted 2-am nobenzoic acid derivdfi nd chl oroacetonitrile is
ter

di ssolved in dioxane and a weak st¢ dry HO is introduced at 5 0C to
15 0C for a period of several howt f addition of further

chl oroacetonitrile the m xture is r | at anbi ent tenperature for
several hours. The obtai ned conpound of"pMnuIa IXis purified in

conventi onal manner and di ssol ved in<ﬂ“?ﬁoforn1in t he presence of

N, N- di net hyl - p-t ol ui di ne. Phosphor ous oxyRscI i joride is added and the

sol uti on heated. The obtained conpound of fornula X is purified by known
net hods and, idstiead, winvertingacioptavad of farerlal] mtoe phenmageytically peceirtblle i n
tol uene for several hours affording a conmpound of formula XII, for exanple
the conmpound 5- chloronethyl -9-fluoro-1,2,4-triazol o[ 4, 3-c] qui nazoli ne.
Final |y, a conpoundcetrdaacewithsthe presentduvenfiodi epsaparingg ofthegeperahfiornultor mul a
Xl in.di | u ' j | mnner
that the el OF PR IO TER el \BHEDER RGO W BIIER T Sl uF

wor kup arw Iplegehitransfepneagento fatsxamplsnnaspon dilfiyy trifineridebkealbis(df f ornul a

AR g U Sl A p gt bl oo

dichloromethane or the like, or even without a solvent at an appropriate temperature.

Furthermore, compounds of formula I may be prepared in accordance with
10 process variant b): A compound of formula IV is treated with an halogen-transfer-
reagent, for example an amino sulfur trifluoride like [bis(2-methoxyethyl)amino] sulfur
trifluoride or the like, in a suitable solvent, for example dichloromethane or the like, or
even without a solvent at an appropriate temperature.
In accordance with process variant c) a compound of formula V is converted
15 by reaction with sulfur tetrafluoride in the presence of hydrogen halogenide, for example

hydrogen fluoride to a compound of formula I.

The following schemes (scheme 1 - 4) describe the processes for preparation of
compounds of formula I in more detail. The starting materials are known compowunds or

20 may be prepared according to methods known in the art.

25

30



In accordance with scheme 2, a corresponding internedi ate conpound of
formula XIlIl may be prepared alternatively in the follow ng way: A

cor r esponaiongosaamzound of fornmula XV, a Rl-substitutedpPCT/EP2005/010908

2-am nobenzon.itrile is heated with ethyl chlorofornate to obtain a
carbamc acid ester of fornmula XV, whichhis treated with a conpound of
formula XI, an acyl hydrazide, in |-nethyl-2-pyrrolidone at 160 0C under
renmoval o f ethanol. Conventional wokkiy,dr ovi des a urea of forxnula XV
which is heated with aqueous sodi um hydroxide in ethylenglycol to obtain a
compound of formula XVIL Treatnment of a conmpound of fornmula XVII wth

chl oroacetyl chloride in acetic acid proviges an am de of formul aC|XVI L,

which is treated \ith aqueous sodi um hyr\gro ide in dioxane a t,a ent
t enper at ur, ﬁn- n tdwecion er rTEd for rrB@@l X rn vely, a
conpound of 3 XVI‘I—carPr be NHr ansT or med to und of
formula X1 by dissalving a corrpound of forpula XVII in diox ne and

pyri di ne and addl(?lg dropwi se chl or oacet%!l chforide at a t enpe turexbetvveen
10 0OCto 15 QC . After stirring for a short period of tinme aqueous sodi um
hydr oxi de FEORMAERYANE he reaction mixture stirred for several hours at
anbi ent tenperature to obtain the conpound of fornmula XilI1.X = halogen (d)
O -0OP(O (0OPh) 2 (or - NRL and R3 arecas descri bed above. In accordance

wth schene |3Na orgpoundo III is treated with anﬂac@vation
agent in the erse gjof ba elé ted tenperat yreg 1f exanyl e
phospl i or ous—exy—echloride in chI oroform|n t le_presence of iV

-dimethyl- -tol iiidine, to obtaln'\p mpbund of formul a (Wt ch is
i solated in conventional manner ox di ectly used in the nextN ti oflist ep.
Finally, a conpound of fornula Il is tained by the reaction ogsXIX wth a

m xture of a cooled solution of |ithiumdiisopropylamde or |ithium
hexanet hy wdieséih®Ziadd R arcHsidesmithed abigve( di et hyl am no- met hyl enani no) - acetic
acid ethyl ester or with a mxture o f a cooled solution of ethyl
|socyar"foacet ate in THF and
In accordance with scheme 1, a corresponding intermediate compound of

formula XIII is known (EP 519 307) and may be prepared by methods, known in the art,
for example in the following way.
A corresponding compound of formula VIII, a R'-substituted 2-aminobenzoic acid

10  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
obtained compound of formula IX is purified in conventional manner and dissolved in
chloroform in the presence of N,N-dimethyl-p-toluidine. Phosphorous oxy chloride is

15 added and the solution heated. The obtained compound of formula X is purified by
known methods and heated with a compound of formula XI, an acylhydrazide, in toluene
for several hours affording a compound of formula XTI, for example the compound 5-
chloromethyl -9-fluoro-1,2,4-triazolo[4,3-c]quinazoline. Finally, a compoun d of XIII is
obtained by dissolving a compound of formula XII in dioxane and treatment with

20 aqueous sodium hydroxide in such manner that the reaction temperature is between 10
°C to 15 °C. Conventional workup and purification affords a corresponding i ntermediate
of formula XIII, for example 10-fluoro-5H-[1,2,4]triazolo[1,5-d][1,4]benzodiazepin-
6(7H)-one.

25



potassiumtert-butoxide or sodium hydride. Scheme 4 wherein X is hydrogen
or lower allcyl and Rl, R2 and R3 are as descri bed above. According to
schene 4,we wo@msisnd of formula Il is heated with |ithi ecoEreaspdobsie i n
tetrahydrofuran to obtain a conpound of formula Il which is treated with

[ bi s(2- nethoxyethyl)anm no] sulfur trifluoride in dichloronethane at

anbi ent tenperature affording a conpound of fornula I. Alternatively, a
compound of formula Il is hydrol yzecgchﬁgzcar boxylic acid of fornula V
which is converted by reaction withsu ur tetrafiuoride in the presence of
hydrogen fluoride to a conpound of formy eaction of corrpound of
fornula V with an activation reagent, foﬁ/ex hple 1- PQZBk

di met hyl am nopropyr\l}_I 3-et hyl carbodiirrald Hnydrochl ori de, HI n }xpe presence of
N, Odi et hyl B i ne_hydrochl g4 and a base, for exanp

N- et r xy| nor pHRg EN in a solvent mXAre,f dichloronethane and DMF at
anbi ent tenperatur afX¥ ds a conpound of formWa VIl which is reduced
using diisobutylalum niuro hydride in dichloronethane t o obtain an

al dehyde of formula I'V or transformed into a ketane IV eaction with an
appropriate reagemH for exanple a Grm_gnard reagent. k& ongd or

al dehyde (1V), i al so be oBto d by an oxid NUf an gl cohol o f
fornula IR eat nt wt hR @ eséf | V) »oxi der’ ssiMartifn

peri odi nane) i onet hane a¥ amyi eqt t enpgr at Urg, ¢Sy eatied with

[ bi s(2- rrethoxyethyl é%[n%/ sul fur trif{oride wiith or vvit,ﬁadg.lt

di chl or onet hane as at anbi ent or Rél evated tenperatulg to XHtiain a
conmpound of forrmula I. As menti oned earlier, X¥he conpounds of formula | and
t heir pharnmaceutically usable salts possess val uabl e pharmacol ogi cal
properties. It has been upd that the conmpounds of the present invention
are ligands for GAB T%rs containing the a5 subunit and are therefore

useful in the Thefa e/cognition enhancenent is required. The
conmpounds were inves \’\iln accordance with the test given hereinafter.

N/
\,gs X

wherein R! and R? are as described above.

In accordance with scheme 2, a corresponding intermediate compound of forrmula XIII
may be prepared alternatively in the following way:
A corresponding compound of formula XIV, a R'-substituted 2-aminobenzon itrile is
heated with ethyl chloroformate to obtain a carbamic acid ester of formula XV, which is
10 treated with a compoumnd of formula XI, an acylhydrazide, in 1-methyl-2-pyrrolidone at
160 °C under removal of ethanol. Conventional workup provides a urea of foramula XVI
which is heated with aqueous sodium hydroxide in ethylenglycol to obtain a compound
of formula XVII. Treatment of a compound of formula XVII with chloroacetyl chloride
in acetic acid provides an amide of formula XVIII, which is treated with aqueous sodium
15 hydroxide in dioxane at ambient temperature to obtain the intermediate of formula XIII.
Alternatively, a compound of formula XVII can be directly transformed to a compound
of formula XIII by dissolving a compound of formula XVII in dioxane and pyridine and
adding dropwise chloroacetyl chloride at a temperature between 10 °C to 15 °C. After
stirring for a short period of time aqueous sodium hydroxide is added and the reaction
20 mixture stirred for several hours at ambient temperature to obtain the compouind of
formula XIII.



Menbr ane preparation and binding assay The affinity of conpounds at GABAA
receptor subtypes was neasured by conpetition for [3H flumazen | (85

G / mol ; Woeheyosbizndi ng t o HEK293 cel | s expressing rat petrairbyosoi@nsf ect ed)
or human (transiently transfected) receptors of conposition al b3g2, a2b3g2
a3b3g2 and a5b3g2. Cell pellets were sugpended in Krebs-tris buffer (4.8 nM
KO, 1.2 mMCaC 2, 1.2 M Mgd 2, 120 mM Nad, 15 mM Tris; pH 7.5; binding
assay buffer), honogeni zed by pol yt r@pefe3 ca. 20 sec on ice and
centrifuged for 60 min at 4 0C (50000 g; Sorvall, rotor: SM24 = 20000
rprn). The cell pellets Wef'e resyspended in Krabs-tris buffegN  ©

andhorogeni zed & ol vt bl dbaed. 15 ige. Protein ured
( Br adf or d gng d%?i SM& alji fo of Im Were_pr @l st oked at
of 200 nL

-80 0C. Radha¥gs dbindin?f,assaswer Nied out in
(96-wel | plates)| yki cA°EdRtEFed 100 ni | I| menebranes, JJ3W fl umazeni |
at a concentratlo\ﬁ36<iu 1 nMfor alb, a2, a3 gubunits and 0.5 rTI@Isfor a5
subunits and the fest compound in th %ange f 10 10 - 3 x 10 M
Nonspeci fi ¢ _bindi ined y_],g\l M di azepam and typically

r epr esent eg"?gg%n[}%’aﬁ(%@%gf h@pt ot a¥'bi ndi ng. Assays were incubated to
equi libriumfor 1 hour at 4 OC and harvested onto G-/ C uni-filters
(Packard) by filtration using a Packard harvester and washing with ice-cold
wash buf Resnd RDamE diesribpiabo®.. After drying, filter-retained

radi oactivity was detected by liquid scintillation counting. Ki values were
cal cuPat ed usi ng Excel-Fit (Mcrosoft) and are the neans of two

det er m npf iebsdantheithechanadsa cémpbendofforpalayXiibis eccatep wéidh we netivaeished i n

t he above descyl,i bed ass and .al | re found.to _possess Ki value for
di spl ace?BsHf TbiePIEiERH aﬁqlaazsgﬁg?le‘faf%*ﬁagg’ < Ean‘frse"%f’Pfeer‘OFPZ}t“’f@RéR?&Y ecept or
of 100 nMhleridé @s®ludnd o chicbfurtreth theipoctenandf N, Nediawtipdpridbuilingd, be obrawnent i on

Subuni ¢ & FAPAESd SEioEmpE SRR SR i et ot SRt i
conpoygndgieiigt faohenses Fihallgariohgdundof f@inhulasl is betainep bt cedttivaalf| y
usable a%}(g W?&Ada{ }11iix(?c1qre of a cooled solution of lithium diisopropylamide or lithium
hexamethyldisilazide in THF and (E)-(dimethylamino-methylenamino)—acetic acid ethyl
ester or with a mixture of a cooled solution of ethyl isocyanoacetate in THEF and
potassium tert-butoxide or sodium hydride.

15

Scheme 4
N 0 N 0
r " e
N o) N~/ oy N N-O
R1 _\ R1 R1 /
' N‘N I B I N
Ny NN N Vil
v
?Rs l\lg | TRB
X' N N O

Z
A

R

wherein X’ is hydrogen or lower alkyl and R}, R?and R’ are as described above.
20



salts can be used as nedicanents, e.g. in the formof pharnaceuti cal
preparations. The pharnaceutical preparations can be adm nistered orally,
e.g. in twehewomsoh tablets, coated tablets, dragees, haca/rerassofons

gel ati ne capsul es, solutions, emulsions or suspensions. The adm nistration
can, however, also be effected rectally,;_e.g. in the formof suppositories,
or parenterally, e.g. in the formof injection solutions. The conpounds of

formil a AccBifink Rpiche AL q%ﬁ}gohﬁaloworﬂﬁﬁphqs R&hsl AN APNE&oh§dRaDiDe

processe har naceutical'ly inert, inorganic or organic excipients for
the pr odgtralmko any Ebpbtamaé@ape@ld elfoemyla 1l whjeh istrenterhvvithy g2t ne

capsul esmf:t S%f&ﬁﬁ)alﬁﬂj adg sihfd &ﬁﬁu@ﬂdéjﬁrdﬁ’lﬂ&o\ﬁ?&h&rﬁe{t %ﬂ{m?ﬂta{e(fnapeﬂtﬁ% ic acid

or its sa etc’ can use such eXC|p|en S € lets dragees

and har mf@emlawenmpmd eforraulatl ablternasivlyp reamporas 0§ &mmyla 13is ne capsul es
are e 5LALE ¢ Q%Ii)éxyl PAXRSF fﬁgﬁﬁlﬁa vsmf;ﬁ o ‘ioﬂv&'ﬂai by a&gbﬁoa%mﬂﬁﬁt c.

SUIta% exc plents or the nanufacture ut1 ons syruzs are e. g.
wat er , g@tryﬂlh@;ldesactbh aressece dffpydragen @gande tf acospondoTermawp & Reastipn ent s

for Nl egtd A ARl'dF38RmALey GihanRiibltiore géa?'féra&%om@hs (3-9! ycerol ,

veget abl e ol etc excl pi ent’s for suppositories are e.g. natural
Ol’h haL dedlmttlwlarm,nowa@p}d) 3tethpcarbediimidedyiddgoahloridegin thepotserics o6 NeO- Mor eover ,
the p ar rJ A 2 rs,
oo PR BboLEIAL AL 00 AEE T LR AN ROl

fl avao and mlvsmlrmxtuwnfdh:hlqmgaethmeasdﬁME aparabsut'@mpmiﬁmﬁgffordﬁ@ki ng agents

or anti oxi dants he al;sq contain stilil. el Q? l.]y val uabl e
subst anc&&™P Gﬁﬂedcgg r%ngag\ZI% V\r/hé(%/w\f\f the%u\gmﬁl ednfl m é]uglﬂg{lﬁﬁwdr&% Jclzourse
fitted tdichloeoretilaive dmabtanemuéldehyehatoi formualtVi optransfouhed intseketome Ij\éh}er aI

th I
0 e 580 AP RN B S e a0 ™
al t houghaltdéteydalibr)ewhigtets alsorbietobtanedbysan (e datioeeftechlvdhed ofdosssladil by

15 treatment with manganese(IV) oxide (or Dess Martin periodinane) in dichloromethane

at ambient temperature, is treated with [bis(2-methoxyethyl)amino]sulfur trifluoride
with or without dichloromethane as solvent at ambient or elevated temperature to obtain

a compound of formula L

20 As mentioned earlier, the compounds of formula I and their pharmaceutically usable salts

possess valuable pharmacological properties. It has been found that the compounds of
the present invention are ligands for GABA A receptors containing the o5 subunit and

are therefore useful in the therapy where cognition enhancement is req uired.

The compounds were investigated in accordance with the test given hexeinafter.

25 Membrane preparation and binding assay

The affinity of cormpounds at GABA A receptor subtypes was measured by competition
for [’H]flumazenil (85 Ci/mmol; Roche) binding to HEK293 cells expressing rat (stably

transfected) or htuman (transiently transfected) receptors of composition a1f3y2,

30 a2B3y2, a3B3y2 and a5B3y2.

Cell pellets were suspended in Krebs-tris buffer (4.8 mM KCl, 1.2 mM CaCl,, 1.2
mM MgCl,, 120 mM NaCl, 15 mM Tris; pH 7.5; binding assay buffer), homogenized by
polytron for ca. 20 sec on ice and centrifuged for 60 min at 4 °C (50000 g; Sorvall, rotor:
SM24 = 20000 rpam). The cell pellets were resuspended in Krebs-tris buaffer and



The follow ng exanples illustrate the present invention without |imting
it. Al tenperatures are given in degrees Celsius. Exanple A Tablets of the
f ol | owi ngwoaomwaas43non are manufactured in the usual nanmer/EPo®SsShaBdhEt
Active substance 5 Lactose 45 Corn starch 15 Mcrocrystalline cellul ose 34
Magnesi um stearate 1 Tabl et wei ght 100Exsaopl e B Capsul es of the follow ng
conposition are manufactured: ng/capsule Active substance 10 Lactose 155

Corn st aﬁ&*ﬁo?&ii@h %y%_o%yfo? . 11blse6i 2RIPreRfh WhemRsdur dB(BY4bfdraRs&hodact ose
and corn starch are'firstly mxed in a mxer and then in a conm nuting
machi ne. BithBadi andrbqiistsiofd melnweretpyepared padgeredahed@ &.c is added thereto

and m xed thoroughly. The mxture is filled by machine into hard gel ati ne

DS oS S SRR L) SRerLart I oLl VI ST (D8Nl Fates)

manuf act ur ed
which contained 100 pL of cell memebranes, [*H]flumazenil at a concentration of 1 nM
5 for al, 02, o3 subunits and 0.5 nM for a5 subunits and the test compound in the range
of 10° — 3 x 1075 M. Nonspecific binding was defined by 10> M diazeparm and typically
represented less than 5 % of the total binding. Assays were incubated to equilibrium for 1
hour at 4 °C and harvested onto GF/C uni-filters (Packard) by filtration using a Packard
harvester and washing with ice-cold wash buffer (50 mM Tris; pH 7.5). After drying,
10 filter-retainned radioactivity was detected by liquid scintillation counting. Ki values were

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 [’H]flumazenil from
a5 subunits of the rat GABA A receptor of 100 nM or less. In a preferred embodiment the
15 compounds of the invention are binding selective for the a5 subunit relative to the a1,

o2 and o3 subunit.

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

Example No. | Ki[nM] hal | Ki[nM] ha2 | Ki[nM] ha3 | Ki[nM] ha5
1 59.1 67.0 40.0 94
2 52.9 81.3 47.9 5.6
3 49.9 25.4 26.2 9.1
4 34.4 14.4 15.6 6.8
5 39.0 23.9 27.7 7.0
6 215.0 261.2 107.5 8.7
7 174.3 185.4 79.6 4.6
8 271.8 275.6 269.7 14.7




Active substance 15 Suppository nmass 1285 Tot al

is nelted in a glass or steel
Ther euponwot2hes/dss438l y powder ed active substance i s addegctriereasol@osl

stirred

unti |

vessel ,

l'e

_to cool

1300 The suppository nass
m xed t horoughly and cool ed to 45C.

it has dispersed conpletely. The m xture is poured into

suppository noul ds of suitable size, the suppositories are

then removed fromthe moulds and packed I ndividually in wax paper or netal

foil. Tk npEes @re vided—¥ rustrgiompf the
inventi on. THey shoul d 'not be| consi'dergd as Hmitilng thé scope of the
invention, but nerely as being representative thereof. Exanple 1 3-Chl oro-
10-f | uoromet BYl - OH-|i r ni2da20 [[1, 5624.1[1,|2, 43804 azdl o [31,75- d]
[ 1, 4] benzodi azepi nea) 3- CHor of 10- hvdr oXynet hyl - 9K+ i m dazo[ | |5-al [1, 2,41
triazol oS5y —di—Tit; 4“§1°rzod|—az§' e o a persionzgi—ethyl
3-chl or ¢-9H i m dazof I, é"—lsa]1 [} 2,4]triazol of‘i E d ] 262
[1,4i benzodi azepi ne- 10-carboxylate (EP 519 307) (110.0 g . 3Dp.3 mol) in THF
(400 L) wasladded | it Hi4a8n boy oh¢trd de (800143, 34.9 Wbl ) and the reaction
m xture{was heated ffto reflux for 7 hrs.| After codgling to anbi ent
t enper atrtte; 3L wasTachgEhetrtosprr2 Hy asgi go—daHG g N=and diluted with
wat er (50 rrL)l. The |sol vént was evaporatled and thg resi due was taken in aqg.
NH OH (c¢one, 100 nmi). The resulting sollid were fijltered off| washed with
water (3x 101#l) anFI drised (6000C,98acu0) afBdrding tHé.&itle conpound (4.01
g, 45.8% as a whitle solid. M5: mie = 287.9 (M).| b)
3- CHor o-0—Hporomrethyt-SHtmdazgfi-5-at{1&g24UrdaZobo 11 5- di
[ 1, 41benzodi & epi nel To %157'suspensiL1‘(-)1hg of 89 32
3- chl or 9- 10- hydr oxypret hyl - 9H | mi dazo[ | ,[5-a] [1,2.14] triazold [1,5-

16 28.3 13.9 10.5 1.6

17 1875 >3160 >3160 271.5

18 787.2 764.2 649.9 37.5

19 329 146.7 77.2 6.4

20 50.1 181.0 116.7 2.5

21 >3160 >3160 >3160 151.6

10

15

The compounds of formula I as well as their pharmaceutically usable acid addition

salts can be used as medicaments, e.g. in the form of pharmaceutical preparations. The

pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated

tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The

administration can, however, also be effected rectally, e.g. in the form of suppositories, or

parenterally, e.g. in the form of injection solutions.

The compounds of formula I and their pharmaceutically usable acid addition salts

can be processed with pharmaceutically inert, inorganic or organic excipients for the

production of tablets, coated tablets, dragées and hard gelatine capsules. Lactose, corn

starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such excipients

e.g. for tablets, dragées and hard gelatine capsules. Suitable excipients fox 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.



di [1, 41benzodi azepine (193 ng, 0.67 mmol) in dichloronmethane (6 n) was
added at -70 OC bi s(2-net hoxyet hyl )am nosul phur trifiuoride (0.08 niL, 0.74
mol ). Thwone@atsan m xture was stirred for 18 h whil e aCiremeovgot@osvar mto
anbi ent tenperature. Dichloronmethane (20 nm.) was added and the m xture was
washed with aq Na2CO , dried over sodiufgsul fate and concentrated in vacuo.
The residue was purified by chronmatography (S @, ethyl

acetate: dich ; WQhion séRitidls &k e3f etediNgohdls Jolydle pund
(87 ng, 45%é§§9€1@%‘??§n§§f’?§’?&b§?sﬁ1ﬁ‘eg: 289%9 (ﬁﬁ). (I)Elgl(arrpqoue}td% - Chl or o-
10- di f | USESAARQUS OFt i i dazo [1,5-a] [1,2,4] triazolo [1,5- d]

[ 1, 41benzodi gagpblaexé {’enafbpmpg%hd)msdw@g.|na51ranor[ﬂa;rzleﬂéd oilgnake] fatH- d1
[1,4i benzodi]ﬁze in :18- aé]téﬂ ehyd To a sol ution of

3- chl or ¢*%%- %ﬁo%ﬁﬁ?é{“?ﬁ?y % dazo[ 1,5-a] [1,2,41 triazolo [1,5- d]

[ 1, 4] benzodi Meggoner, (Heptarmacenicdl prapdritions cdi chhingretshanatvds] scdubilizansn s

added manganese . OX] . 1 h ] .rred at
oy ent TANRERST fiRledss cHiers, orérdiRls ARl o Moottt G35 RybE =l
di chl or ntht bameotampressme duffiers prsking agenssoransionsntsi Edey geanjalpe contain still

di chl or ”&h&a@ﬁ%}-@?%&i vahad0s@istareds. et hyl acetate (100 nl) was added. The

product starte o crystallise. After .cooli t he di CP| gro t hane was
evapor at ed aﬁ@et%a%e&apdamwméﬂde%?sﬁﬁdi Afcawrsss P fitied tq title
conpayndin@id dBabreqafedthtsas eachydrtiodattayé (R kérdisl, imcHekasdioral e = 286. 1

MtH +). b, 3- Chl or.o- 10-di f,| t hyl. - imd | .5-al -11,2.41 i | of i
T [ atairensbn A6 e oL s ke 100 e Be rerieu of s 0ROl B 1 o o
[ 1, 2, 4] t génazal formuldF shdhuld be iprepriae] dthepginthelboranppedimytden@bobeny, 2. 10

mmol) in dic Ic?r %Ierretntéaergga 18 nL) was added, at -700C under argon,
bi s(2-rreﬁ‘f8§< & Wy 5‘ ani nosul phur trifluoride (0.47 nm, 4.62 mmol). The

reaction mix reefoﬂ%insglé.xglrngﬁs ffstrhft ‘Jﬂe‘ﬁt]ésjal?t iﬁlfén?f@ﬁ%ftﬂomirﬁhing it. All

15 temperatures are given in degrees Celsius.

Example A

Tablets of the following composition are manufactured in the usual manner:

mg/tablet
20 Activee substance 5
Lactose 45
Corn starch 15
Microcrystalline cellulose 34
Magnesium stearate 1
25 Tablet weight 100

30



to anbi ent tenperature. Again, bis(2-nethoxyethyl)-am nosul phur trifluoride
(0.2 nm.) was added and stirring was continued for another 18 h at 40 OC
The m xt uwe 2e@sm4slisbut ed with ethyl acetate and washed wpCh/Eegoosi@16968, dri ed
over sodium sulfate and concentrated in vacuo. The residue was purified by
chromat ogr aphy (Si @2, heptane: et hyl acegsate: di chl oronet hane = 6: 2: 2)
affording the title conpoxind (403 ny, 62% as a white solid. M5 me =
308.2 (M+H +). Exanple 3 3-FIuoro-;gaﬁbngonethyl-9H—inidazo[l,5-a]
[1,2,4]triazo>lo[l,5-d] [|, 4] benzodi azepi ne a)
3- Fl uor o- 10- hydr oxynet hyl - 9H-i m dazofl,5-al [|,2,4ltriazolo[l,5- di
[1, 4i benzodi Si@pﬁplﬁféofr@eéol&}@ﬁéﬁ%ma?ﬁl%qn de BARYest o- 9H- i mi dazo[ |, 5- a]
[1,2,4 Jtriazolo[ 1,5- d] [I, 4] benzodi azepi ne- 10-carboxyl ate (EP 519 307)
(9.24 g, 29.5 mol) in THF (300 nL) was added IithiqﬁghﬁPgﬂgdride (811 ny,
35.4 mmol ) and the reaction mxture was heated to reflux for 8 hrs. After
cooling to_anbient tenperature, it was acidified to pH=2 by addi ng aq HC
I N. The §9PVéﬁFbﬂﬁ%xevaporated and the residue was takenln ag. NH4OH
(coneys 109Q+thse. The resulting solid were filtered off, wvgsshed with water
(3x 10 nL) and dried (60 0C, vacuo) affording the title conpound (6.53 g,
839 as SOWhSE&ECRoIid. M me = 272.2 (M+H +). t 30
3- Fl uor og§i@- f I uor onet hyl - 9H-i m dazo[ |, 5-al p , 2,4itriazolspri, 5-
dU , 41 benzodi azepi ne As descri bed for exanpl.e IDb,
3-f | uor o- 10- hydr oxynet hyl - 9H i mi da@%ﬂsvlﬁéﬁ“éﬁlgefm 2, 41tri 2% o[ 1, 5-d]
[1, 4] benzodi azepine (522 ng, 1.93 mmol ), instead of 3-chloro-
[19- Q{Sr oXy g?t*hyé adiive is@Bs@éi?c@,[lhat&{e@&d{cbnfsﬁﬂ]:{l .raﬁam@ﬂp [Ihixédgﬂ a n;i)gcer and t;lglt')l/()

: enzodi azepi ne, was converted to the title conpou . ,
whi chlOnain »BPENAEHIHE Bachhye: Eﬁg ghxiyre iggsturped to thepixer, %mjt(d s addéd

thereto and mixed thoroughly. The mixture is filled by machine into hard gelatine

capsules.

Example C

Suppositories of the following composition are manufactured:

15 mg/supp.
Active substance 15
Suppository mass 1285

Total 1300

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and
20 cooled to 45°C. Thereupon, the finely powdered active substance is added thereto and
stirredl until it has dispersed completely. The mixture is poured into suppository moulds
of suitable size, left to cool, the suppositories are then removed from the moulds and

packed individually in wax paper or metal foil.

The following examples are provided for illustration of the imvention. They should not be
25 considered as limiting the scope of the invention, but merely as being representative

thereof.

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



Exanpl e 4 3-Fl uoro-10-di fl uoromet hyl -9H i m dazo[l,5-a] [I,2,4]triazolo[l, 5-
d] [I, 4] benzodi azepi nea S-Fluoro-gH i mdazoflLS-ai fl,2,4]triazol of

|, 5-dU , Avbebicziasizazepi ne- 10- car bal d. ehyd To a suspensi @0TaEP2005/010908
3-fluoro-10- hydroxynet hyl -9H i m dazo [1,5-a] [I,2,4]triazolo[l,5- d]

[, 4] benzodi azepi ne (6.00 g, 22.1 nmmly).in dichl oronethane (200 nm.) at 0 OC
was added sodi um bi carbonate (5.58 g, 66.4 mml) and Dess-Martin

per i odi RRBECKIL-30 BydrdyrAeMRbM-inhfl R 1,85 11 MerRbolbli,s. t enperature for 35
mn it mas a ome 0 warmio anbient tenperature and stirred for another
1.5 h . ) and di chl oronet hane (100 nL) were added and the

0 ange $YSPER mgh&ﬁbﬂ@%&ﬁ&%ﬁﬁofg?{-ﬁﬂﬂk%['l@ﬁ]'134‘]&150‘1@['1 stiltration hrough

Hyflo(r) s careful é washed | 'oromet hane and evapor at ed.

Purifical ileﬂbénzqdwemeg-ul wertexylete (GRe 8 §0aH)-0(5i 362 marely in BHEH(40@:

gglt |h ol &n? é@éeg%ﬁﬁ’ﬁxﬂmﬁﬁﬁﬁd@(k@ SRR AP ahd tHe rEiBn AixtARe R -Whi te

3- Fl uor dneau@ddp fr¢ﬂp@;rf@rn7ehnsy4&ftg14qohﬂaaz@hlsnhtrm@ezamre,rlt weaddifiedto pii=2

fl 41be u iqgag,g
, 2, 4]{3 %g?og H?e]Sﬁ@él?di ?benzo ?Jaggélﬁjf\)e?hgs-giyglg% deh %dljat(4 74 g, 17.6
m"rDI) i thié odsldmeoyns takemin @(IJH{M_I)I (oens., 400 ad;)- Bhe neavlténg solidyese Gltened offnder
RO I
Tha T eadtni! bR ELLY) RETLATSHEBIWEST Hlch Bt 4 HdComptid ML)
met hoxy &1y Ig) 4aR%n esawpitersolid: MY: no/e FR87 O3 M" )m_) was added and stirring was
continued for another 26 h at anbient tenperature. The m xture was dil uted

with ethyl acetate and vvashed with aq Na2CO , dr| ed over sodium sul fate and
concent mat3e@Ghiomo i byl 2l tichidaagnk 5 i iy p-omat ogr aphy (Si Q2

hept ane: Qi%@?‘ egﬁei ?z%?m: 1 1) af for d| ng t he title conpound (1.48 g, 29% as
a white = 292.1 (MI-H+) . Exanple 5
To a suspension of 3-chloro-10-hydroxymethyl-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-
15 d][1,4]benzodiazepine (193 mg, 0.67 mmol) in dichloromethane (6 mL) was added at -70
°C bis(2-methoxyethyl)aminosulphur trifluoride (0.08 mL, 0.74 mmol). The reaction
mixture was stirred for 18 h while allowing to warm to ambient temperature.
Dichloromethane (20 mL) was added and the mixture was washed with aq Na,COs, dried

over sodium sulfate and concentrated in vacuo. The residue was purified by
20 chromatography (SiO,, ethyl acetate:dichloromethane:methanol = 75:20:5) affording the
title compound (87 mg, 45%) as a white solid. MS: m/e = 289.9 (M.

Example 2
3-Chloro-10-difluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
25 d][1,4]benzodiazepine
a) 3-Chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1.4]benzodiazepine-10-
carbaldehyd
To a solution of 3-chloro-10-hydroxymethyl-9H-imidazo[ 1,5-a][1,2,4]triazolo[1,5-
d][1,4)benzodiazepine (15.0 g, 52.1 mmol) in dichloromethane (1.5 1) was added
30 manganese(IV) oxide (188 g, 1.94 mol) and the mixture was stirred at ambient

temperature for 24 h. It was filtered over dicalite, washed with dichlormethane and

concentrated. The residue was dissolved in dichlormethane (700 mL) at 40 °C and ethyl

acetate (100 mL) was added. The product started to crystallise. After cooling the

dichloromethane was evaporated and the solid filtered. Drying in vacuo afforded the title
35 compound (11.8 g, 79.2%) as a yellow crystalline solid. MS: m/e = 286.1 (M+H").



-Fluoro-10-trifluoromethyl-9Him dazo[l,5-a] [|,2 4]triazolo[l,5- d]
1, 4] benzodi azepi ne To a m xture of 3-fiuoro-9Hirnidazo[ 1, 5-4a]
|, 2, 4] t rwez0éen454805-d] [ |, 4] benzodi azepi ne- 10- car boxylpce/Eeeed/n{@do® ny,
75 mol ) and di chl oronet hane (35 nL) was added at -24 0C hydrogen
luoride (dest, 1.0 g) followed at -42,9C by sul fur tetrafluoride (dest,
0
I
r

3
[
[
1.
f
1.0 g). The reaction m xture was heate to 80 OC for 3 h . The resulting
y

t

el | ow 881 S80S 1 GRRESRLL AL RS AR, pYTH-§ {189 4 l%ﬁ Logr aphy (Si Q2
ert-b tatytmethyfetner) artroradfng netltle conp 0 ng, 17% as a
white SOQLLGJJLBLZ_OQE@EEBIO 1 (M+H +). Exanple 6 3 Brorm-

10-11 uor et e 9% Ly A7 Ao oh Behad(ds20 M p 7L 5= 11,4

benzodi azepin ano- amc acid ethyl esterA
suspensi dif 1] baamdmnqpl&ftmbvbddeh}ziotﬁmormgé thansol in dgchlerepiethang (&8 hy|

chl or qQf or iyt excess
et hyl Schrinores iars 3% Ao BB RRLREy Ry gt Horriuode Hces:
added. SK(MW ﬁdd|416i2mmolf) Thealeadtimxanistyr2 #8s stirred foatuScu whily sieved wewar@m Tlie
resultin cQl | ect ed by ,f i ane.
Drying | 1 SRbi sy KR bt bR AR b g 0 2RACE
solid. Maias aaidaed%nﬂﬁﬁrriﬂg%iﬂ; conﬁn(led fieir pnother) 180k Bredc.6Fhe ixt@redyastdifuseb| o
[1, 5-cl | i i-on .

4- br ono- %“%’ngﬁ ?Pslwég}g‘gﬁ} td(?é?ﬁ%/ RS 89111(%6u1£ateam150 mmol) in
3STMPi 126n¢&;)ra‘tﬁsiré a?wﬁdﬁma;:mhhwgséimﬁad t(yddﬁoxﬁagogriflﬁ)y (810b,)hepiEne:etlgd ul } ng
m xture was st e at er 2 gen n|t n ep.

was cool &gft i‘tﬁdb ?’r?_()m% & &0&' vﬁga a‘l’&ﬁl

resul ti ngolﬁ,lms,ynmass(mcmdmd}{f)) 25 0C and stirred for 15 m n. The solid was
collected by filtration and washed with water and 2- propanol. Drying in
vacuo afforded the title conmpound (32.4 g, 81% as a |light yellow solid.

M5: me = 264.9/267.0 (MrH +). c) 4ERBapI®32-(2H [1,2,41
triazol-3-yl)- pheﬂlarnl
u

15 3-Fluoro-10 orometﬂ}ﬁ-QH-imidazo[l,S-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-
d1[1.4]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

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

heated to reflux for 8 hrs. After cooling to ambient temperature, it was acidified to pH=2

by adding aq HCI 1N. The solvent was evaporated and the residue was taken in aq.

NH,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 (6.53 g, 83%) as a white solid.
25  MS:m/e=272.2 (M+H").

b) 3-Fluoro-10-fluoromethyl-9H-imidazo[1,5-a][1,2.4]triazolo[1,5-
di{1.4]benzodiazepine
As described for example 1b, 3-fluoro-10-hydroxymethyl-9H-imidazo[1,5-

30 a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine (522 mg, 1.93 mmol), instead of 3-chloro-
10-hydroxymethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine, was
converted to the title compound (279 mg, 53%) which was obtained as a white solid. MS:
m/e = 274.1 (M+H").

Example 4
35 3-Fluoro-10-difluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine



To a well stirred slurry of

9-brono-6H-[I1,2,4]triazol o[l, 5-c]quinazolin-5-one (32.0 g, 17 1 nmol) in

et hyl ene woyo@lo4§4846 nl) which w as heated at 100 0C, waeTamd@d/oapoNaCH 32%
(22.4 L, 241 mmol). The slurry was heated at 140 OC for 17.5 h. The
resulting solution was cooled to 27 0G@nd the product began to

crystallize. Water (146 nL) and 1- octanol (1.73 nL) were added and the pH

£ th f
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chl or oacmnbienttﬂnmerdere(a@xdsmna:ﬂ Sforlanbtimard|5) h.iFhepdansg I@O()emhé:and 34.7 nL) was
dded d ] ] ts t 10-12 0OC
for 75 i peRGmpitahe BOBRHRYerCadded e o BEae Xt B sttt | (0012 T
m Xt ur e adklitienal 2rtedfeofiltrhfios hinowgh Hpfhi®inwas earplallyt washed With pH t her eby
d d bout ' T L
A Lor eV IEuREPEIRRR i d Sl SRuRBRIPIEY P reflad oY Aoty ST Q) 650
m.) amnd ahhl;dce'awhmﬂmn@z% 1811) affotded chestleadcampemrrel (5.12 gr 8a¥o pésfan wﬁ&wﬂnﬁd Wit h

| d t d Trit ti ' t hyl t at 100 nL
o or dod MRS A= SBdTRI s 4 Sf%'ef?@f‘ 2s o 1Tght yellow solid M nfe
= 279.0/281.0 (MrH +). e) Ethyl

3- Br ono- Lia 4i ben | azepi ne- 10-
car boxyl Zgl-tl-uruciazo lcg Obq

9- br ono- §H1 |4 Benzadi@zdptiad aaza- benzo[ e] azul en-5-one (10.7 g, 38.5 nmol) in
&hl\l?(ri(?)];rg %n;?l(s‘%é?e&lsn‘bf‘d’fhéf“{o?%gg] : @tg‘ll%x ﬁrﬁ?lf*f%ﬁ%ma%’r@ gﬁgr ous oxychl ori de
(5. 28 nld)[%.4]Ber¥BBiazepindiE0- ﬁirbhldll’ebyd&e(a 781g) 17.66hrhol) d2dibhlatomethhnex(200 hen
cooled to L% Qvag gdge?dd af arhjbggt tlerr};[p%ratgre under argon, bis(2—methoxyethyl)aminosulphur
trifluoride (16.6 mL, 90.0 mmol). The reaction mixture was stirred for 92 h. Again, bis(2-
methoxyethyl)-aminosulphur trifluoride (3.8 mL) was added and stirring was continued

20 for another 26 h at ambient temperature. The mixture was diluted with ethyl acetate and
washed with aq Na,COs, dried over sodium sulfate and concentrated in vacuo. The
residue was purified by chromatography (SiO;, heptane:ethyl acetate = 1:1) affording the
title compound (1.48 g, 29%) as a white solid. MS: m/e = 292.1 (M+H").

25 * Example 5
3-Fluoro-10-trifluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine
To a mixture of 3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[ 1,5-d][1,4]benzodiazepine-
10-carboxylic acid (500 mg, 1.75 mmol) and dichloromethane (35 mL) was added at -24

30 °Chydrogen fluoride (dest., 1.0 g) followed at -42 °C by sulfur tetrafluoride (dest., 1.0 g).
The reaction mixture was heated to 80 °C for 3 h. The resulting yellow solution was
concentrated and purified by chromatography (SiO,, tert-buitylmethylether) affording the
title compound (90 mg, 17%) as a white solid. MS: m/e = 310.1 (M+H").

35 Example 6
3-Bromo-10-fluoromethyl-9H-imidazo[1,5-a][1,2,4]triazo}lo[1,5-d][1,4]benzodiazepine

4-Bromo-2-cyano-phenyl)-carbamic acid ethyl ester



NaHCO (10% 575 nL). After extraction with chloroform (50 nL) the organic
| ayers were dried over sodiumsulfate and concentrated. In the neantine
pot assi unwoends/dapisyl ate (4.31 g , 38. 5mml) was added POTEPREGSON®OS O a
solution of ethyl isocyanoacetate (4.42 nm., 38.5 nmmol) in THF (115nL) at
-25 to -10 OC. The resulting suspensiog was stirred for 45 mn at -10 0OC
and then cooled to -65 0C. The 5 solution from above was added dropw se

Wi thin g, ? s?diﬂoﬁﬁsrdﬂlaafswtﬁo%&z%mtmqu zbﬁrﬁmal) lﬁ@myqent t enperat ure.
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acet at yind in vacuo afforded the title conpojiind (4.81 g, 33%

as a | mgtrﬂolmerxcam (2§ mH) m@uwi crmt@lhzat@maﬁ!/es gspiltmg s@kid was cpllected by
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i i dazoiG8%) ad af drepgaolick m@vgﬁ 78068 QM-I

[1,4] benzodi azepi ne- 10- car boxylate (1.03 g, 2.75 mml), instead of ethyl
3f|uoro 9H|mdazo[ 24tr|azolo[l 5-d]

[, 4] bénz8eBmnag UINAR noneted to the title conmpound

(£2 o Sl g Spﬁg??%‘r‘uor%,r?gtgﬂ)hl%ﬁgi‘f bficapld i o g 13RO

dl nb, 4thMBdi1Hkm}1u) wes addefeformylhpdratioe ( 304res[160 npmol). The resulting mixture

o RSP SRl ol i hgept Vo
10- hydr@ymmﬂt\hgxhr Gup mh)dmscaﬁldgacssla‘]vly[ Thereulting duny ofas coeled to 25 °C and

|,4]b d
Lept Lng?“é‘?ﬁé I[na"{'e i cﬁ?oron‘g{%anegﬁty&g é'ahéivg?ﬂ%ﬁlggra&% 2B was
obt ai nepk(aparmlvmryu@ motacoo affdedite title38apOB3H (32.4 g{Hﬂ-ll%r)) as@lghhmﬂew?

15 solid. MS: m/e = 264.9/267.0 (M+H").

¢) 4-Bromo-2-(2H-[1,24]triazol-3-yl)-phenylarmine

To a well stirred slurry of 9-bromo-6H-[1,2,4]triazolo[1,5-c]quinazolin-5-one (32.0 g,

17 1 mmol) in ethylene glycol (146 mL) which wras heated at 100 °C, was added aq NaOH
20 329 (22.4 mL, 241 mmol). The slurry was heatexd at 140 °C for 17.5 h. The resulting

solution was cooled to 27 °C and the product beegan to crystallize. Water (146 mL) and 1-

octanol (1.73 mL) were added and the pH of the suspension was adjusted to 6.5 by the
slow addition of glacial acetic acid (14 mL). The resulting slurry was stirred for 30 min,
the solid was collected by filtration and washed -with water and 2-propanol. Drying in

25 vacuo afforded the title compound (25.2 g, 87%) as a light yellow solid. MS: m/e =
239.0/241.1 (M+H").

d) 9-Bromo-6H-1,3,3a,6-tetraaza-benzo[elazulen-5-one
A solution of 4-bromo-2-(2H-[1,2,4]triazol-3-y1)-phenylamine (25.0 g, 105 mmol) in
30 dioxane (870 mL) and pyridine (10.0 mL) was cooled to 12 °C. A solution of chloroacetyl
chloride (9.56 mL, 121 mmol) in diethylether (34.7 mL) was added dropwise over a
period of 8 min. The mixture was stirred at 10-12 °C for 75 min and treated within 5 min
with aq NaOH 2N (126 mL, 251 mmol). The mixture was stirred for 17.5 h at ambient
ternperature. The pH thereby dropped to about pH=9 and it was adjusted to pH=_8 with
35 3N HCI (6 mL). After evaporation the residue wras stirred at 15 °C for 30 min in water
(650 mL) and ethyl acetate (22 mL). The crystal s were filtered off, washed with cold water




3-Brono-10-di fl uoronet hyl -9Hi m dazo[ 1,5-a] [1,2,4]triazolo[ 1,5- d]

[ 1, 4] benzodi azepi ne a)

3- Br onp- 9¥eoi2meiazah| , 5-aUl , 2, 4] tri azol o[ 13- dU , 4i benzodipez@pevs/iidos

car bal dehvd As descri bed for exanple 2a, 3-brono-10-hy drox

rrethyl 9H i m dazo[l 5- a] [I,2,4]tri azfgl o[l,5-d] [I, 4] benzodi azepi ne (600
.81 mmol ), instead of 3- chI or o- hydr oxynmet hyl - 9H i m dazo[ 1, 5-a]

ng,
[1,2, 41 3}.? éiggallﬁv%ug%rf%&é n%t%wgéet&z e(gbammra%wm%ﬁ%&m title

compoun tal ne white sol
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[, 4] bery Githyd el i dyol 4o 4] trE B 0. 4ehzodiszepinetll0or onet hane
(5 ) was. @ [bIS(2 rrethoxyethyl)am no] sul fur trifluoride (0.41 m.,

2. ngm"m%sgg‘ P?e lent tenperature. The m xture was stirred for (21 h and

t hen seﬁzda$w@eﬂm¢m\e@abmm46Habéﬁa,ﬁéelamzagb¢M¢]@ﬂu]aq -INan€d0. 713, ¥BAg over

sodi um s uI f t %/éﬁ; i
chr omat 49 ?%’ 8)%’%1&?26 eta}é@{)“t ﬁlI gﬁkg\rﬁgﬁé aéfjralgteﬁdrﬁeit ano%iﬂ% P 1)
af f or di nghﬁdhﬁet(la 9 enlg etﬁrﬁ)cnundl) @08 phgsph56®@1s asycdhondd (5.2 mé, 3BY munolMS: me =
351.7/3 6 ap r m daz; o
15 ] e e e [ b s angetrd K (e eATRL e AT eC:
3- briomo-NLHECOY 1 @ EA5ingl ). Alftet emradasz/vhtlﬁe]al]orcpﬂonﬁ (5]) ol )ethe ongaln;tcﬂayeds]
[1, 4] benzodi a,zgpl ne 0 ?ﬂﬁig n%%_)% n THF (5 nL) was added under an
argon at"ffo8 SR é’v‘fresf)ghélt?? §‘{IEF? U8 HI ne) paHadi un(0) (31 ngy, 0.03 mmol)
and In the meantime potassium tert-butylate (4.31 g, 38. 5mmol) was added in portions to a
solution of ethyl isocyanoacetate (4.42 mL, 38.5 mmol) in THF (115mL) at -25 to -10 °C.
The resulting suspension was stirred for 45 mira at -10 °C and then cooled to -65 °C. The

15 solution from above was added dropwise within 10 min and the mixture was stirred for
16 h at ambient temperature. Acetic acid (1.6 mL) was added, stirred for 15 min and then
poured into aqg NaHCO3 5% (460 mL) and eth'yl acetate (96 mL). The resulting crystals
were filtered off, washed with ethyl acetate (25 mL), water (50 mL) and ethyl acetate (25
mL). Drying in vacuo afforded the title compound (4.81 g, 33%) as a light brown solid.

20 MS: m/e = 373.7/375.7 (M").

f) 3-Bromo-10-hydroxymethyl-9H-imidazo{1,5-a][1.2.4]triazolo[1,5-
d][1.41benzodiazepine
As described for example 3a, ethyl 3-bromo-9F1-imidazo[1,5-a][1,2,4]triazolo[1,5-

25 d][1,4]benzodiazepine-10-carboxylate (1.03 g, 2.75 mmol), instead of ethyl 3-fluoro-9H-

imidazo[1,5-a][1,2,4]triazolo[1,5-d]{1,4]benzodiazepine-10-carboxylate, was converted
to the title compound (652 mg, 71%) which was obtained as a white solid. MS: m/e =
332.1/334.1 (M+H").

30 g)3-Bromo-10-fluoromethyl-9H-imidazo[1,5~a][1,2.4]triazolo[1,5-
dl[1.,4]benzodiazepine
As described for example 1b, 3-bromo-10-hyd roxymethyl-9H-imidazo[1,5-
a][1,2,4]triazolo{1,5-d][1,4]benzodiazepine (623 mg, 1.88 mmol), instead of 3-chloro-
10-hydroxymethyl-9H-imidazo[1,5-a][1,2,4]txiazolo[1,5-d][1,4]benzodiazepine, was
35 converted to the title compound (SiO,, heptan e:ethyl acetate:dichloromethane = 3:5:2,
249 mg, 40%) which was obtained as a white solid. MS: m/e = 334.1/336.2 (M+H").




cycl opropyl zinc chloride (0.38 Min THF, 1.78 nL, 0.67 nmol). After
stirring for 18 h a-t anbient tenperature it was added again
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cycl opropyl zinc chloride (0.38 Min THF, 10 nL, 3.8 mml) and tfcie mxture
was stirred for another 28 h. After addhtion of ag NH O and extraction
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bt . ' i d. e

o o e LR B T Dt Wl oL B R

[, 4] bengnHi @lﬁfbﬂnf l&yIFQHaln&gﬁdﬂl 6] 0f2,4 Jtriazolo[1,5- d [1, 4 benzodllazepme, was

3- b 10-di f | uor,o | Z0 t.riazo

[ ,zfgle)r%’d’ieéi r{ﬁtﬁfémﬁ’é’“ 6%%55% P‘?Jh'\“{lfFW?SAO 1flewer e%{élé% gil er an

ar gosy atma@gog/jﬂza((ﬁxuﬂﬁ)enyl phosphi ne) pal | adi un{11) chl oride (21 ng, 0.03
nmol ) and diethylzinc (1.0 Min hexane, 2.40 nL, 2.40 nmmol). The resulting
dark brown solution was stirred for 18 h at anbient tenperature. After

addi t i ony,Y4-BRE#eOLEdNdoImERA- M imididod s 15r#l¢L D aitriakdlb[ ISyl acetate the
conbi ned _or ginl c | ager s were dried over sodiumsulfate and concentrat ed.
Purific due by chromat ography (Si G2, heptane: et hyl
acet at e: g}, ghli¥eas®hRaAB S rERIbIIanidazd L, 551022 ] triaz6loBiO5-10: 10 ) af forded the
15  d][1,4]benzodiazepine-10-carbaldehyde (165 mg, 0.50 mmol) in dichloromethane (5
mL) was added [bis(2-methoxyethyl)amino} sulfur trifluoride (0.41 mL, 2.20 mmol) at
ambient temperature. The mixture was stirred for 21 h and then separated between ethyl

acetate and saturated aq Na,CO;. Drying over sodium sulfate and concentration was
followed by purification by chromatography~ (SiO,, ethyl

20 acetate:dichloromethane:methanol = 8:1:1) affording the title compound (99 mg, 56%)
as an off-white solid. MS: m/e = 351.7/353.6 (M ™).

Exarmple 8
3-Cyclopropyl-10-fluoromethyl-9H-imidazo [1,5-a][1,2,4]triazolo[1,5-
25 d}[1,4]benzodiazepine
To a suspension of 3-bromo-10-flucromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (180 mg, 0.54 mmol) in THF (5 mL) was added under an argon
atmosphere tetrakis(triphenylphosphine)palladium(0) (31 mg, 0.03 mmol) and
cyclopropylzinc chloride (0.38 M in THF, 1.78 mL, 0.67 mmol). After stirring for 18 hat
30 ambient temperature it was added again tetrakis(triphenylphosphine)palladium(0) (32
mg, 0.03 mmol) and cyclopropylzinc chlo;ide (0.38 M in THF, 10 mL, 3.8 mmol) and the
mixture was stirred for another 28 h. After addition of aqg NH4Cl and extraction with
ethyl acetate the combined organic layers were washed with aq Na,COs, dried over
sodium sulfate and concentrated. Purification of the residue by chromatography (SiO,,
35 heptane:ethyl acetate:dichloromethane = 1:3:1) afforded the title compound (64 mg,
40%) as a light brown solid. MS: m/e = 296.4 (M+H™M).



title conpound (107 ng, 59% as an off-white solid. M5 nme = 302.2
(MI1-Ht). Exanple 1 1 3-Benzyl- 10-difl uoronethyl-9H~irnidazo [1, 5-a]

[1, 2,4] twoaselas{3d, 5- d] [|, 4] benzodi azepi ne To a sol uPCEEPR05/010908
3-brono-10-di fl uoronet hyl -9Hi p iidazo[l,5-a] [|,2,4]triazolo[l,5- d]
[|,4] benzodi azepine (211 ny, 0.60 mmly _in THF (4 nlL) were added under an
argon at nosphere bis (triphenyl phosphine)palladiunml1) chloride (21 ny,
0.03 nmmmol ) and benzyl zinc bromde (0.5 Min THF, 4.80 nL, 2.40 rnnol). The
resulting dark brown solution was stirred for 17 h at 50 OC. After addition
of aqueous NH4CI (20 ni) and extrak¥ampledith ethyl acetate the conbined

organi Cq '@x}'c%ﬁrfiéflhﬁ)_ﬂfﬂhsgouxg&ggléﬁ%ﬂmzsw 5al ?1 ant-CORRENS! at ed.

Purificationo e resi ronat ography (Si O2, hept ane: et hyl
acet at ediifiletibenzodiazbpine: net hanol = 75: 15: 10: 0 t o O: 80 10: 10 ) afforded the

RS %ﬁ”‘%"&?% SRl Mo ok lioL DA QB 1 © 7 5P S (Y
t r | az](c): aj [ljz,ﬂtrﬁatt]olc{ 1,,544 lbhm]zb@rqu;jgappm@ (é{)O mg, 0.85 mmol), instead of 3»-brom|o—I oy
Lri ol Q0T BRI 8 o MERKI AT R M el S ptab s 2 !
3-br onoc&ﬂveitefdl toohetitit ctqdlpcﬁiﬂdl (6l m ap%, Sdadh fvas pbuined dsarwhite olid SMSy]

[ 1, 4] benzodi ﬁ] 52 ng, 1.00 nmol), trimethylsilylacetylene (221 m,
1.55 m‘rﬁ‘i‘lo %fd‘g(? I\BE ‘nyl phosphi ne)-pal | adiun{11) chloride (35 ng, 0.05

mmohp, triphenyl phosphine (8 ny, (Exs pled0d) and triethylamne (0.50 nL, 3.6
o) e S LS LR i
was sti rrgedsdl@tionldf 33baSma- 10—<ﬂﬂi1¢t6ﬂﬁth}¢491-hhg@dtazatm&ﬂ)[ﬂez é]trﬂ'ﬂ:téo 5t ur e was
(10% ° aol g benbinggibs botimed el BT A HeBHER Rodaapiiedl )
and t he agmosphere bis(triphenylphosphine)palladium(II) chloride (21 mg, 0.03 mmol) and
15 diethylzinc (1.0 M in hexane, 2.40 mL, 2.40 mmol). The resulting dark brown solution
was stirred for 18 h at ambient temperature. After addition of aqueous NH,Cl (20 mL)
and extraction with ethyl acetate the combined organic layers were dried over sodium
sulfate and concentrated. Purification of the residue by chromatography (SiO»,
heptane:ethyl acetate:dichloromethane:methanol = 75:15:10:0 to 0:80:10:10 ) afforded the
20 title compound (107 mg, 59%) as an off-white solid. MS: m/e = 302.2 (M+H").

Example 11
3-Benzyl-10-difluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine

25 To a solution of 3-bromo-10-difluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (211 mg, 0.60 mmol) in THF (4 mL) were added under an argon
atmosphere bis(triphenylphosphine)palladium(II) chloride (21 mg, 0.03 mmol) and
benzylzinc bromide (0.5 M in THF, 4.80 mL, 2.40 rmmol). The resulting dark brown
solution was stirred for 17 h at 50 °C. After addition of aqueous NH,CI (20 mL) and

30 extraction with ethyl acetate the combined organic layers were dried over sodium sulfate
and concentrated. Purification of the residue by chromatography (5iOa, heptane:ethyl
acetate:dichloromethane:methanol = 75:15:10:0 to 0:80:10:10 ) afforded the title
compound (179 mg, 82%) as a light yellow foam. MS: m/e = 364.3 (M+H").

35



conbi ned organic |ayers were dried over sodiumsulfate. Purification by
chromat ography (Si @2, heptane: et hyl acet at erdi chl or onet hanei net hanol =

75: 15: 10:Wot200000480010: 10) afforded the title conmpound ( Bé4/pPReosABYH as a
light yellow foam Ms: me = 370.1 [MtH +. b

10-Di fl uoronet hyl - 3-et hvnyl - 9Him daz.93[ 1, 5-ai [1,2,41 triazolo \ 1,5- dI
[1, 4] benzodi azepine To a sol ution of

10-di f | uoronet hyl - 3-trimet hyl si | anglef Bl - OH i mi dazo[ |, 5- 3]
[1,2,4]triazolo[l,5-d]-[I, {benzo I az |ne (259 ng, 0.70 nmml ) in a mxture
of THF (18- Blﬂuo;romdlylvé&h}(lﬂ -9H-imiflazgd & ,maad 4] sirteto[d:5- ar gon at nosphere at
-700C t Lﬁ%t ﬂ%m%mfluorldetrlhydrate(232 nmg, 0.74 mmol ). After
stirri n? 0 this tenperature, the dry ice bath was replaced with
an ice h@.ﬂh—lhlﬂdoi‘d’lﬂethaﬁ-tmmaths ke thymsyl <9 @dhzb bk, 5-bih 1344 |@riqaciol 1.6- was

di | ut ed m! Eg et ht}—q aciet ate (10 n), washed W|th aqueous NaZCCB and
ext r act etate (10 nL). Drying over sodiumsulfate and
purificat jmﬁexlmiombfbbﬁqu-ﬂaphﬂtuc(rﬁn@ﬂ)yll-i?ldmmd&oél Byd] [1 2,4]triazolo[1,5-
acetate:dic

( | or orret hane: net hanol n%ﬁ Etgl 0.to (]291 g) ffor ed the
title colpotibgngobazepige (992 Bg L0 B hfémg Vlaﬂvlﬂfgfylﬁ% pbg
Exanpl ; |
[1agp glbﬁgtﬁi@ﬁ@ﬁ& i ﬂ?ﬁﬁe %ﬁ;ﬂ{rﬁtm Xt)*a}dor?& {3%i:H82209 thnolfltri {;ﬂer&lpﬂoklsmazo 0
3 br ono- (mﬂguommnmlaeq Aptlaing £6:39 Mk 3¢ nymob im THE Gaslbyes stirreg)for

(terhbe ﬂzﬂir {1% 1.4 mg, 0.01 mmol dded and
tet rcli(gl n]% tri p enytflgrlgltotsp% I ne pgf gl u }orgde( mé mm?fwé‘?]é Zel r?L(r:]l cyani de
(70 ny, mee@cmmucnumewqrzp drfpy 1%bst 9. weumergoarﬁtaxog@wr%u B8sphere for

42 h at as'%tﬂuéa%tﬁ ghw%aéé (2b g&ggxh@mmaumz duddinied ) (21 no,

0. 02 nnD Z|nc were added and stirring was
cont i nue(dO%o |40 anot 'Iﬁhq: a@ltOhs ahasc wfab eiwaqthé “ﬁ'@aﬁihi’ anetateddl mihvad thiour ed i nt o

a soluti o Qhed Enogl% Il!l})ersc\mrg 488 ot 63 AT8m HiDreMPRIificdtdnAHBLHRattaphy N, 5. O
15  (SiO,, heptane:ethyl acetate:dichloromethan e:methanol = 75:15:10:0 to 0:80:10:10)
afforded the title compound (344 mg, 93 %) as a light yellow foam. MS: m/e = 370.1
[M+H]™.

b) 10-Difluoromethyl-3-ethynyl-9H-imidazo[1,5-a][1.2.4]triazolo[1,5-
dl[1.4]benzodiazepine

20 To a solution of 10-difluoromethyl-3-trimethylsilanylethynyl-9H-imidazo[1,5-
a][1,2,4]triazolo[1,5-d]-[1,4]benzodiazepine (259 mg, 0.70 mmol) in a mixture of THF
(2.5 mL) and MeOH (0.25 mL) was added under an argon atmosphere at -70°C
tetrabutylammonium fluoride trihydrate (232 mg, 0.74 mmol). After stirring for 30 min

at this temperature, the dry ice bath was replaced with an ice bath and the reaction

25 mixture was stirred for 1 h at 0 °C. Tt was diluted with ethyl acetate (10 mL), washed with
aqueous Na;CO; and extracted with ethyl acetate (10 mL). Drying over sodium sulfate
and purification by chromatography (SiO», heptane:ethyl
acetate:dichloromethane:methanol = 75:15: 10:0 to 0:80:10:10) afforded the title
compound (201 mg, 97 %) as a white solid. MS: m/e =298.2 [M+H]".

30 Example 13

3-Cyano-10-difluoromethyl-9H-imidazo[1,5-a][1 ,2,4]triazolo[1,5-
d][1,4]benzodiazepine

A mixture of 3-bromo-10-difluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (211 mg, 0.60 mmol), tetrakis(triphenylphosphine)palladium(0)



m.) and ethyl acetate (30 nL) at O OC. After stirring for 1 h at this
tenperature the mxture was basified with agueous Na2Cg 3 (2N) 5filtered
over Hyflwbrposansszvashed with et hyl acetate. After extr acriEproosiidobe
aqueous |layer with ethyl acetate the conbined organic |ayers were washed
with water and brine, dried over sodiwpysulfate and concentrated.
Purification of the residue by chromatography (Si 2, heptane: et hyl

acetat efy ﬁl ! 9 '09 %Bﬁ@ﬁd %E @f’a’?ﬁie 70 715%](56(51-911901?\% ﬁl\/ﬁQ(é‘-lQlL%Q'aQ stﬁ{*éd)r ded the

title c H +)

Exanpl eundel‘lfi)‘- ax(ngn pnmwher@rf@@ lwt)re@tJJcJEMﬂcﬁrmrql% triphenph 5- a] [ 1,2, 4]
tri aZO' ‘fﬂéﬂ%ﬁfmﬂd@i?‘ﬁﬂﬁ' RELRIAS])Ank zknc[céaﬁ'd@%@n%‘b %O“n&lﬁél?[v\lveré al

, 2, 4]tr zodi azep |n 10- vnét hanone a solution of
10- cyan @ddasct mrbartunggmaas eordimzed forsma]lﬁr 24 atireflyg: dihg[reagtiongpixture was

b
aribi ant Bp LRty Bectubéy Prehh Kb IEEloraioe B gimiel) i blucbBSHETER. 58
nol ) owdr) adpethjladetate (50 mLhathrf@gLﬂmm@fcmlelaat tbrsdmpsmmr@tbm was
t d_f. HC I'N,
Zoi)r;ﬂ?) aL%{ r%)%%gé;ﬁ%i‘bﬁ%%%@ﬁa acet é?@) @E&gﬁgwgﬁgd% | ne orgaﬁli c
| ayer s \ethybacadsthctiftariektractimn 250 corLy aarﬁdWibhle f@bae the conhinedi over

di | f at f
chr omat SEFH G arep: WRGES il Srer P RS BHER TR scllin WBREHRSY . o0, 1

af f qrodedondmttamd @uuﬁoqmumdiﬁ(ea@admgbythﬁ@masgxaphm($1@zslm¢ptrme &yl me = 282.4
(MH).

10- (L - %tﬁ‘t?odr%m&%ﬁtk‘fé’e methanol 57513489 &0 :8 10111002*%“??‘} thedite i 5. q

ri, 4i bemaa@mﬂp{%mﬁlﬂb)@wﬁnﬁsohel[IS/IS Inwer029B%2 (Mi+#E20[ | , 5- a]
[1,2,4]triazolo[l,5-d] [I, 4] benzodi azepi n-10- yl]- et hanone (100 ng, 0.35
nmol ) andbi s( 2- net hoxyet hyI ) am nosul phur trifluoride (50%in THF, 1.56 ni,
3.53 mol) was stirred for 3 days Exaxfipled@ in a cl osed plastic tube

15 10-(1,1-Difluoro-ethyl)-3-fluoro-9H-imidazo([1,5-a]1,2,4]triazolo[1,5-
d][1,4]benzodiazepine
a) 1-[3-Fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d1[1.4]benzodiazepin-10-yl]-
ethanone
To a solution of 10-cyano-3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

20 d] [1,4;]benzodiazepine1 (2.07 g, 7.78 mmol) in THF (100 mL) was added at ambient

temperature methylmagnesium bromide (3N in Et;O, 39.0 mL, 13.0 mmol) over a period

of 5 min. The resulting clear brown solution was stirred for another 2 h. The mixture was
carefully poured into aq. HCI (1N, 200 mL) and extracted with ethyl acetate (3x 200 mL).
The combined organic layers were washed with water (250 mL) and brine (250 mL),

25 dried over sodium sulfate and concentrated. Purification of the residue by
chromatography (SiO,, heptane:ethyl acetate:methanol = 20:80:0 to 0:90:10) afforded the
title compound (303 mg, 14%) as a white solid. MS: m/e = 282.4 (M-H").

b) 10-(1,1-Difluoro-ethyl)-3-fluoro-9H-imiidazo[1
30 d][1.4]benzodiazepine
A mixture of 1-[3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-
yl]-ethanone (100 mg, 0.35 mmol) and bis (2-methoxyethyl)aminosulphur trifluoride
(50% in THF, 1.56 mL, 3.53 mmol) was stirred for 3 days at 60 °C in a closed plastic tube
under an argon atmosphere. The mixture was diluted with ethyl acetate (20 mL) and
35 washed with aqueous Na,COs (sat.). Extracted with ethyl acetate (20 mL) was followed by
drying over sodium sulfate and concentration. Purification of the residue by
chromatography (SiO,, heptane:ethyl acetate:dichloromethane = 60:20:20 to 30:50:20:)



under an argon atnosphere. The m xture -was diluted wth ethyl acetate (20
m.) and washed with aqueous Na2CO3 (sat.). Extracted wth ethyl acetate (20
m.) was fwblomadsdsy dryi ng over sodi um sul fate and concegtr/Eebeosn10908
Purification of the residue by chronat ography (Si @2, heptane: et hyl

acet ate: di chl oronet hane = 60:20: 20 to : 50: 20: )afforded t he title conmpound
(24 ing, 22% as a light brown solid. n e 306.2 (M+H +). nmpl e 15

0 b oo PRS0 Dt el o sl o 15

ri, 2, 4i t(Madd).o[ | , 5-dU , 4i benzodi azepi ne- 10- car boxylic acid

rret hoxy nmet hyl - am de A mxture of %fl Cfl’i)ng-l m dazo[ |, 5-a]
[1,2,4]triazolo[l,5-d] [I, 4] benzodi azegj I'he- 10- carboxylic acid (20.74 g,
72. 7 mol0}(1, Dm1ﬂhohonlﬁbbyﬂ)hyﬂinm59}a-rﬁrmdamm;5@a:]lﬁl 04 wiazélbll,35 g, 116.3 mmol),

| - (3- d| amn I) 3-et hyl carbod m de hydrochloride (16.72 g, 87.24
mol ) ? R@mﬁkﬁﬂ &8‘&8 e (12.78 m., 116.3 mml) and N

Ndi met hyd) anFlnegy-0idinfidao308-al,2. 8lt 23781601 5-d1 1,2 behxd disRphf- IDHark@88c ) and
DVF (40 rrLt gﬁs stirEcid al anbi ent tenperature for 18 h . The

di chl or deed of f and ice cold water (200 nL) was added.
Th;a res%ﬂm;guﬁpﬂﬁﬁtcﬁm{l}&ﬁﬁgﬁg {Eesi]tmlm | &SazBio)1,58d) EI@]&HZ@Y&%@%M@ wh F[l
\éva Ie& ( q;ﬁyéc ac?é%l n%l %a Worm?nol)bl\? O Idgmg CﬂanBIQo%?r amine hyd6.roglﬂor1 e/()(lla?)SS e

| - 34f! ug)ﬂ@s 9lth 6] ) a7 idisBerd glanﬁncﬂpicdsp gle@ﬁjleébwhﬁi&wmhﬁﬁel(ms 38- vnprop
an- l1l-one To a so{ ution o azo

L b BaampoD EN ey g ﬁmmzﬁmnﬁéxwpb N aci d

met hoxy- d}ﬁiemshaxﬁfﬂog?n&l%@ 300mg; 355211%% g)m aﬁnﬂﬁfre(ogqmgzom)%ﬂamt -70 0C
et hyl m)(anem um brom de (3Min :dx; i ce bath

was r enci8anlakivias sHgred apambisat Fﬁnaaeaaalr\mfgr 18 by Fheglighipromethanerwasdigdlsii ng t o
- 70 0C  offand ice cold water (200 mL) was ad ded. The resulting suspension was stirred for 15

15 min, filtered and washed with water (100 mL). Drying afforded the title compound
(11.46 g, 48%) as white solid. MS: m/e = 329.1 (M+H").

b) 1-[3-Fluoro-9H-imidazo[1,5-a]{1,2 ,4]triazolo[1,5-d]{1.41benzodiazepin-
propan-1-one
To a solution of 3-fluoro-9H-imidazo[ 1,5-a}[1,2,4]triazolo[1,5-d][1,4]benzodiazepine-
20 10-carboxylic acid methoxy-methyl-amide (500 mg, 1.52 mmol) in THF (20 mL) was
added at -70 °C ethyl magnesium bromiide (3M in THF, 1.52 mL, 4.57 mmol). The dry
ice bath was removed and the reaction mixture was stirred for 2 h. After cooling to -70 °C
further ethyl magnesium bromide (3M in THF, 1.52 mL, 4.57 mmol) was added and the
mixture stirred for another 2 h at ambient temperature. The mixture was cooled to 0 °C
25 and aqueous HCI (1IN, 10 mL) was added dropwise. It was diluted with ethyl acetate (20
mL) and aqueous Na,COs (sat.). The aqueous layer was extracted with ethyl acetate and

the combined organic layers were washed with aqueous Na,COjs (sat.). Drying over

sodium sulfate and purification of the residue by chromatography (SiO,, heptane:ethyl

acetate:dichloromethane = 60:20:20 to 30:50:20:) afforded the title compound (200 mg,
30  449%) as a white solid. MS: m/e = 298.2 (M+H").

¢) 10-(1,1-Difluoro-propyl)-3-fluoro- 9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

d][1,4]benzodiazepine
A mixture of 1-[3-fluoro-9H-imidazo [ 1,5-a}[1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-
yl]-propan-1-one (158 mg, 0.53 mmol), bis(2-methoxyethyl)aminosulphur trifluoride

35 (490 pL, 2.66 mmol) and ethanol (10 pil, 0.16 mmol) was stirred for 2d at 90°Cin a



further ethyl magnesiumbromde (3M in THF, 1.52 nlL, 4.57 mmvl) was added
and the mxture stirred for another 2 h at anbient tenperature. The m xture
was cool estot200d048Goand aqueous HC (IN, 10 nL) was addedcadmppwis®eoost was
diluted with ethyl acetate (20 nL) and aqueous Na2CO (sat.). The aqueous

| ayer was extracted with ethyl acetate,gnd the conbined organic |ayers were
washed wi th aqueous Na2CO (sat.). Drying over sodiumsulfate and

it )
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at 0

nmol ) and et hanol was stlrre or 2 Cin
acl osed (M'bﬁt)c t ube under an argon at nosphere. The reaction m xture was
poured onto ice/water and was extr%&%{%ézh ethyl acetate (20 nL). The
organic | ayers were washed wi th aqueou CO and dried over sodium

sul f at e.10ARldaromethyl 96k imidazp Hs5-dlid, 24 tridmototbSodjf hpfbentdli€pitee pt ane: et hyl
t at t 0; f .t h
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enzodi sol ution 0

b brro- Bk RaREs ERNSGuEb e e, 2 mp 0.7 sy g e s e

[ 1, 4] bentdacddae it){lh et :(rﬁﬂalzlrmmperzmrmﬂer a }tyfg?ehagnhos@hgrerﬁ;‘fomﬁfiewt?_ ﬁd under

a n argon a ere palla 9 ] ) e

m xt ur g RS agfl g‘b r1_1Le/th?in tﬁgﬁﬁa sﬂﬁhyec%&ﬂla’@ g%‘ RP¥r ogene
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Pur f : Catﬁ! ghetu}t}l% cf)r%%logrlilgl (FMZ %bgt gg%s 2 g%lqg solid. MS: m/e = 274.2 (M+H™).

Example 17

3-Morpholin-4-yl-10-difluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine

20 A mixture of 3-fluoro-10-difluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo{1,5-
d][1,4]benzodiazepine (200 mg, 0.69 mmol) and morpholine (0.30 mL, 0.3.43 mmol) in
DMSO (2 mL) was stirred in a closed reaction tube for 18 h at 130 °C. The reaction
mixture was diluted with ethyl acetate (20 mL), washed twice with aqueous sodium
carbonate (saturated), dried over sodium sulfate and concentrated. Purification of the

25 residue by chromatography” (SiO,, heptane:ethyl acetate:dichloromethane:methanol =
60:20:20:0 to 20:50:20:10:) afforded the title compound (138 mg, 56%) as a white solid.
MS: m/e = 359.2 (M+H").

Example 18
30 3-Bromo-10-(1-fluoro-propyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine
3-Bromo-10-(1-hydroxy-propyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine

To a suspension of 3-brom 0-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
35 d][1,4]benzodiazepine-10~carbaldehyde (500 mg, 1.51 mmol) in THF (25 mL) was added
ethylmagnesium bromide solution (3 M in THF, 3.03 mL, 9.09 mmol) at -70 °C. Afger 1 h



(S @2, heptane: ethyl acetaterdichl oronethanenet hanol = 75:15:10:0 to
0:80:10:10 ) afforded the title conmpound (122 ng, 64% as a white solid.
M5: me wdbddoedsfddy +). Exanple 17 3-Mrpholin-4-yl- PCT/EP2005/010908
10-di fl uoronet hyl -9H-irnidazo [1,5-a] [1,2,4]triazolo [1,5- d]

[1,4] benzodi azepi ne A m xture of .

3- fI uor o- 10-di f | uor onet hyl - 9H- i mdazo[% 5-a] [I,2,4]triazolo[l, 5 d]

[' 41 bem%lg/g%a BhRge Qégsummxﬁogﬁnsfm&ld@@dm&ehpé 1§ wa aé&drﬂm fhe3. 4

stirre 'osed reaction tube for 18hat 130
oc Themn@arce;tvv@rwam@tim amipdentdemperaduig Afferadditiometdichlerqmethpng andashed

tw ce [ | fate
ond constoBNRaS ERUHTLE Habfipided RALHE A and) EhE UL RRTH Ry
hept anelaseecrhyflerea‘@@hed mthmhebmirénbénéerwedhmmlf&e Sorificatikgr of @remdue

20: 5% é\%&%géu g&g}ﬁ}&igldzg #pa]&lle%?gﬁ) 04 it 3851 TBo: RE todfo YUk ase! 1 d-

3 Br onutheitleicofripound (pi3apg) T6BiHas atwdritesplid. SM&] thie, 2360, @Mﬁ&@dI\&i{Pﬂ*E d]
[I 4] benzodi azepi ne a 3-Brono- 10- (| - hydr oxy- propyl)-9H i m dazo[ |, 5- ai

, 2, 4|tr|azolo[l 5- di ri 4|benzod|azep|ne To a suspen5|on of
3-brom)b it i :

[1, 4] be?}ﬁ??’b%%%&af |il-1 _car bal dehyde (500 ng, 1.51 rrm)l) in THF (25 nlL) was
added om de solution (3 Mn THF, 3.03 nL, 9.09 nmol) at
-70106C. T@\ﬁselunmn loéiB-birbuinge- l@@diydrmtyepwbeﬁﬂ -ipidezn L HAL264] iz clefdtasr at ed,
18 ni) g’fi cﬁnc?l 1gzne% r{}eeng y,]f? 01 m dlCHl trc())mgtﬁrg Qt @Z%@%ﬁ&[& 7 fter

additio UsHSO8T AR Car'p was extracted

(di chl m@%@ﬁﬁﬁmo@éﬁymmﬁ&Mpmﬁ%ﬂﬁgﬁae ¢1103)6 1 HWRhe WEEOH RuMidd) wat er
and dried over sodiumsulfate,” Purification of fhe residue by

chr omat weEtBRsHYassgreg foml Sy vehle: allowjmg tocwenm &0 %bﬁah@mperfgereléﬁcﬂ to
0: 90: 10)q AfibPbE&Chloromethane (20 mL) it was washed with aqueous sodium carbonate

15 (saturated) and dried over sodium sulfate. Purification of the residue by chromatography
(SiOy, heptane:ethyl acetate:dichloromethane = 70:20:10 to 00:90:10:) afforded the title
compound (60 mg, 23%) as an off-white solid. MS: m/e = 362.0/364.0 (M+H").

Example 19 _
20  3-Bromo-10-(1,1-difluoro-propyl)-9H-imidazo[1,5-a][1,2,4]triazolo(1,5-
d][1,4]benzodiazepine
1,3]dithian-2-y1)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

d][1,4]benzodiazepine
To a suspension of 1-[3-bromo-9H-imidazo[1,5-a}[1,2,4}triazolo[1,5-

25 d][1,4]benzodiazepin-10-yl]-propan-1-one (410 mg, 1.14 mmol) in dioxane (7.5ml) was
added 1,2-ethanedithiol (578 pl, 6.87 mmol) and boron trifluoride acetic acid comlex

(636 pl, 4.58 mmol). The given solution was stirred for 4 d at 60 °C under an argon
atmosphere, then cooled to ambient temperature and quenched with aqueous sodium
hydrogencarbonate (saturated, 30 ml). After stirring for 30 min at ambient temperature,

30 the mixture was extracted with ethyl acetate. Washing with aqueous sodium
hydrogencarbonate (saturated), aqueous sodium hydroxide (15%) and brine was
followed by drying over sodium sulfate. Purification of the residue by chromatography
(SiO,, heptane:ethyl acetate:dichloromethane:methanol = 75:15:10:0 to 0:70:10:20:)
afforded the title compound (364 mg, 73%) as a white solid. MS: m/e = 434.0/436.0

35  (M+H™).



the title conpound (413 ng, 76% as a white solid. M5: me = 360.0/362.0
(MtHL+). b) 3-Brono-10-d-fluoro-propyl)-9Hi m dazori, 5-al

[ L2, 4l t riwpeb@fdsso di r L4l benzodi azepi ne To a sol uti onpafi/EP2005/010908
3-bromo-1 G (I -hydroxy-propyl)-9Himdazo[l,5-a] [1,2,4] triazolo[ 1,5- d]

[ 1, 4] benzodi azepine (260 mg, 0.72 mmol )gin dichl or omet hane (7 m) was added
at -70 0C bis(2- rrethoxyethyl)am nosulp ur trifluoride (110 ni, 1.08 mmol).
The res [ : o vvarm to

anbi entlﬁljt5 19%18 % it
washed ﬂﬂﬂhﬂ@@_&m um car bonate (saturat ed) and dr| ed over SOdI um

| f Puri f hyl
Soet ot STarcHraeabh RnGlodbdE %81%&%*?74”%@"%8?%‘@%?‘?%% brgi ety ot Y
Egrrporndzaé Rl HRBHidiae (390 0f f.6avirh6l) 80I30dC. Min adodutiod®? 3&rafub-00{ MrHH) .

a
3- B?grm(ZL-@ﬂ'()’l L?ddfth@@r%ry}:)r%ym}da@PLh’ﬁf?H&’Z&ﬂﬁﬂaﬁolai1[ P-4l [hhenzodipgining .
dl[1I, gﬁ%g% fl Jlaﬂa&%mmee(m%n%md&edwwgé £n30PC. The
| - [ 3-br azo[

4] t | 1,
[1,4] be mhumzrépﬂﬁtemnycrqre mgﬁgﬁed Oéﬁé:)f?’égwowgl atr39zIJ GrtBen Pewredi oxane
(7.5m) gg%ﬂtc;]wcg gi{‘%j%%gﬁst slaklﬁim %?Zl%&@ﬂcaﬂ'ﬁmﬁge (@ﬂﬁirhte@nﬂ) Ry &

trifluof tic aci . Teglven s?lutlon was
stirred sﬁm:d ford 5 aning@he mlﬁﬁa@wawraﬁ@é m&tmﬁmf’éhaﬁﬁ&h%&@e Y6 anbi ent

L ey a%%-?wgﬁgecg%ﬁﬂcagﬁgoﬂ s%&uﬁgwgeﬁgﬂﬂomehyﬂmg@ap Briie @ﬁ&@ve&@ atied at ed,
er Stirrin nbi ent tenmperature, the mxture was

ext r act edemiodin et sfate Purificasionefshe rrgidie bl chipmesiomrabbyli (§1Q-nhentanesddl bonat e

(satur ated)y. AAHRONFCARMEUTRAI 24isde. (01580 ARh:AY: | Aforms helitiewed by

drying Ver“sodium s ate. fication of resid é chr omat ogr aphy
(Si o2, heptp@nQCb(ZWImg,(ﬁéf’/@)taead‘(}nhlsgh@rféﬁha/ﬁe* ﬁ%ﬁ@l{éﬁglo @“1’? 15:10:0 to
0: 70: 10: 20:)

15 Example 20
3-Chloro- 10-fluoromethyl-6-methyl-9H-imidazo[1,5-a][1,2,4] triazolo[1,5-
d][1,4]bennzodiazepine
To a mixture of ethyl 3-chloro-6-methyl-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5~
d][1,4]benzodiazepine-10-carboxylate (300 mg, 0.87 mmol) in THEF (mL) was added

20 lithium borohydride (23 mg, 1.05 mmol) at ambient temperature. The resulting
suspension was stirred at reflux for 5 h. After the reaction mixtiare was cooled to ambient
temperature aqueous ammonium chloride (saturated, 5 mL) was added carefully and the
resulting Inixture was stirred at this temperature for 18 h. The organic solvent was
distilled off and the resulting suspension filtered and washed with water. The residue was

25 dissolved in dichloromethane (8 mL) and bis(2-methoxyethyl)aminosulphur trifluoride
(161 pL, 0.87 mmol) was added and the reaction mixture was stirred for 18 h at ambient
temperature. it was diluted with dichloromethane (20 mL) and washed with aqueous
sodium carbonate (saturated). Drying over sodium sulfate and purification of the residue
by chromatography (SiO., heptane:ethyl acetate:dichloromethane:methanol = 40:40:20:0

30 to 0:75:20:5:) afforded the title compound (67 mg, 28%) as a white solid. MS: m/e = 304.1
(M+HY.

Example 21
3-Chloro-6-(3,4-dimethoxyphenyl)-10-fluoromethyl-9H-imidazo[1,5-
a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine



afforded the title conpound (364 ng, 73% as a white solid. M5 me =
434.0/436.0 (MtH+).b) S-Brono-10OdJ-difluoro-propyD-gHi piidazo |l -al It
Ti azol oriwe 2006/04543p4i benzodi azepi ne To a suspensi on of ReraPessoCions M de
(678 ng, 3.01 nmmol) in dichloronethane (6.6m) was added HF-pyridine (390
m, 1.66 rrrml) at -30 0C. Then a soluti,gn of 3-brono-10-

(2-ethyl-[1,3]difhian-2-yl)- 9I—|-|mdazo[2 ,5-a] [I|,2,4]triazolo[l,5-d]

add‘e‘LbSr”éfM SR R o Ra Tl el ELE S OIEAARR L, ), v

anot her aﬁlm helﬁbdmsébmi)e -O)-chtherylpie (B@mgalibd euslo)), intadiafethybbd¢hkgadeus

sodi um h arb at e 5 ) nds |rred he

m xture %aaf?ﬁest ﬁ@?%ﬁ“&?‘gﬂ@v%&m 4] e zo e ?a'yaerr%g%eealms hed
wth aq U&évdﬁbs@di exaipyel rzogamcmdaﬂﬁdtceﬂ(estalmmpdand bk]JZrmg,aad%)mlmeh wes ed
over sodijxm sul fate r|f +esidue by chromat ography (Si 2,
hept aher 8{3%% b aoitite BN Bl RS (M Aol o eY 16 oro coraPny. 6 20" )
afforded the title conpound (231 ng, 81% as a white solid. M5 me =
380.0/382.0 (M+H +). Exanple 20 _

3- Chl oro- 10-f | uor onet hyl - 6- net hyl - 9Hi m dazo[ |, 5-a][l, 2,4]-triazolo[l,5- d]
[1, 4] benzodi azepine To a m xture of ethyl

3-chl oro-6-nethyl -9Hi m dazo[l,5-a] [I,2,4]triazolo[l,5- d]

[1, 4] benzodi azepi ne- 10- car boxylate (300 ng, 0.87 mml) in THF (nL) was
added lithium borohydride (23 ng, 1.05 mml) at anbient tenperature. The
resul ting suspension was stirred at reflux for 5 h. After the reaction

m xture was cool ed to anbi ent tenperature aqueous anmoni um chl ori de
(saturated, 5 nL) was added carefully and the resulting m xture was stirred
at this tenperature for 18 h. The organic solvent was distilled off and the
resul ting suspension filtered and washed with water. The residue was

di ssol ved in dichl oronethane (8 nlL) and bi s(2-nmethoxyet hyl )am nosul phur
trifluoride



(161 m., O .87 mmvl) was added and the reaction mxture was stirred for 18
h at anbient tenperature. It was diluted with dichloronethane (20 nlL) and.
washed wiwb 2aepas4ss sodi um car bonate (saturated). Dryi ngCcou®roos0tiousn
sulfate and purification of the residue by chronmatography (Si O

hept ane: et hyl acet at e: di chl or omet hane: ngf hanol = 40:40:20:0 to 0: 75:20:5:)
afforded the title conmpound (67 ngy, 28% as a wMe solid. M52 me = 304.1
(MtH+) . Exanpl e 21 Claims

3- CUor 0- 6- (3, 4-di nmet hoxyphenyl ) - 10-fluoronenyl - 9H-i rni cl azo[ |, 5- a]
[1,2,4]triazol ] n t

3- chI or o- 6- ( Sﬁﬁ%}:tﬁ%eg ﬁrgxyp%ﬂ?;sl @?ghiﬁﬁ% El?m 14 © Odlaz?m%(ﬁrg%lvgf 1, 5-
dl [ ,4]dfeh€gﬂnea@démm@a10 car boxyl ate (300 ny, O. 64 a inol), instead of

et hyl 3-chloro-6- nethyl-9Himdazo[ 1,5-a] [I,2,4]triazolo[l, 5-d]

[, 4] benzodi azepi ne- 10- car boxyl ate as descw bed in exanple 20 was converted
to the title conmpound (112 ny, 41% V\hlch@?%btai ned as a white solid.

M5: me = 425.9 (MtH +). Clains 1. Sub d i mdazo[l, 5-a]
[1,2,4]triazolo[l,5-d][], 4] benzodim e derivatives of the general
formul a wherein RL | S hydr ogen, halo 7 r al kyl, lower alkynyl,
cydoal kyl , heterocycl oal kyl, benzyl, cya rhovver al koxy OCF3, - NHR,
-NHC(O R or -NHSO2R;, R2 is |ower alkyl s {ituted by hal ogen; R3 is
hydrogen, methyl or aryl; Ris |lower alkyl,Rtyclioal kyl or aryl; and their
pharmaceutically acceptable acid addition sal ts.” 2. Substitut ed

i mdazo[l,5-a] [I|,2,4]triazolo[l,5-d] [I|, 4] benzodi azepi ne derivatives of
t he ge&newhdreinor nul a wherein

R'  is hydrogen, halogen, lower alkyl, lower alkynyl, cycloalkyl, heterocycloalkyl,
benzyl, cyano, lower alkoxy, OCF;, -NHR, -NHC(O)R or -NHSOR;

R?  is lower alkyl substituted by halogen;
R’  is hydrogen, methyl or aryl;

10 R islower alkyl, cycloalkyl or aryl;

and their pharmaceutically acceptable acid addition salts.

2. Substituted imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine derivatives
of the general formula

15 wherein

R' ishydrogen, halogen, lower alkyl, lower alkynyl, cycloalkyl, benzyl, cyano, lower
alkoxy, OCFs, -NHR, -NHC(O)R or -NHSO:R;

R®  islower alkyl substituted by halogen;

R  islower alkyl, cycloalkyl or aryl;

20 and their pharmaceutically acceptable acid addition salts.



Rl is hydrogen, hal ogen, |ower alkyl, |ower alkynyl, cycloal kyl, benzyl,
cyano, |ower al koxy, OCF3, -NHR, -NHC(OR or -NHSO2R;, R2 is |ower alkyl
substi t utwo 2096/asd30gen; R is |ower al kyl, cyel oal kyl or pamygro0antovhe r
pharmaceutically acceptable acid addition salts.3. Conpounds o f formula I
as claimed in claiml, in which R is 2T . 4. Conpounds o f formula I as
clainmed in claim 3, which conpounds are 3-chl oro-

10-f 1 uor omets.hyj uhH%S??&nMia? g%l?ﬁri]ed%n%i ﬁ'xrl' ﬁ?@hﬁh[ﬁ’lécﬁlzf

[, 4]benzod|azep|n Gor omethyl 2 H 1'm dazo S-a

3- bronD 10-fi uoronet hyl - 9H i m dazo 5-a] [1 2,4] triazolo_[1,5-d]

[1, 4] benzodi4Zepnpeundd-efformpledmyic H!EG)dHI daim %méhlﬁlyporgppwéfdarfo [1,5-a]
[1,2,4] triazolo [1,5- d] [1, 4] benzodi azepi ne or 3-chl oro-

10 f1 uorg eigbnyho (iruBﬁ)trH&h&gUH {mﬂwlgsla 19 914 drﬂaz&oﬂﬂ équ angex&édﬁz i,

, 4] berizodi azepi ne unds m.T a|m1 I n
V\/m ch R3-8ugid- ﬂu@ron@ﬁhybgﬁdgmda@o ﬂér?ﬂ{ﬂ:&»‘l trlaéo @Flaﬁ F@h ]He%? ifZeiNEhi ch
f?[‘g%rgssﬁ&g %gctﬂ[ ?&gﬁg%ﬁzsg% Idél;{gaz%lgﬁgi 2, AﬁH’idz@ld]ﬂi"gQi [ L4PRlzobhedpifit,
10-di f Lﬁatynlmra‘ppyll-loé)ﬂucpmrd@thml PH- 1smd§zo[[ b5 zaJ Ell],z,tl}tr%wd ¥1,5- d]

|,4]b 10-di fl t hyl - 9H d 1, 5- 1,2, 4
'EI’I a]zofag‘%([fgllggegg‘?&lﬁep% 5eI(rzrzn(;dl azelpl ngorg]me 1y4][ben|2(Td| :ng)I ne, Al ]
10-di f La}chlm-ﬂ9+ﬂa@x<nnh;kh;d@|—tnemybaﬂa{mdszca[]l Skal B24ltriepeletb2f | | 5- d]

[1,4] ben&(['[)f,‘lgzze%g?&%fp%%enzyl - 10-di fl uor onet hyl - 9Hi m dazo [1 5-a] [1, 2, 4]

trlazolo yenzodi azepi ne,

10 5. Compounds of formula I as claimed in claim 1, in which R? is CHF,.
6. Compounds of formula I as claimed in claim 5, which compounds are

3-chloro-10-difluorommethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d}[1,4]benzodiazepine,
3-fluoro-10-difluorormethyl-9H-imidazo[1,5-a][1,2,4]triazolo[ 1,5-

15 d][1,4]benzodiazepine,
3-bromo-10-difluioromethyl-9H-imidazo|[1,5-a} [1,2,4]triazolo[1,5-
d}[1,4]benzodiazepine,
3-cyclopropyl-10-diftuoromethyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-
d}[1,4]benzodiazepine,

20 10-difluoromethyl-3—ethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepine,
3-benzyl- 10-difluvoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine,
10-difluoromethyl-3-ethynyl-9H-imidazo[1,5-a] [1,2,4] triazolo[1,5-
d}[1,4]benzodiazepine,

25  3-cyano-10-difluorommethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4 1benzodiazepine
or
10-difluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d]{1,4]benzodiazepine.

7. Compounds of formula I as claimed in claim 1, in which R? is CF.

30 8. Compounds of formula I as claimed in claim 7, which compound is
3-fluoro-10-trifluoromethyl-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-
d][1,4]benzodiazepine.



-di fl uoromet hyl - 3-et hynyl -9Hi m dazo[ 1,5-a] [1,2,4]triazolo [1,5- d]

, 4] benzodi azepi ne, 3-cyano-10-di fl uoronet hyl -9H i m dazo[ 1, 5-a]

, 2, 4] t rive20denfsb430-d] [ |, 4] benzodi azepi ne or 10-di f | uoromatebyvsodes M dazo
,5-a] [1,2,4]triazolo [1,5-d] [1, 4] benzodi azepi ne. 7. Conpounds of

rmula | as clained in claim1l1, in whggh R2 is CF3. 8. Conpounds of
formula | as clained in claim?7, which conpouncl is 3-fluoro-

10-tri f1 uor @reebhyoudds bPEdiada § ds Baikd id ddinfl, ihriaaQRe i AF TH,Wr

[1,4] benzodi azepiiie.9. Conpounds of formula | as clainmed in claim11, in
whi ch. ®B.GR: CH3 or CF2CH2CH 3. 10. Conpounds of formula | as clained in
claim9, which conpounds are 10-(I,!|-diluoro-ethyl)-3-fluoro-9H i m dazol[l

35-a] [, 2, 4].1BARIRIds Bf fotnullall AlRenz@di 84800, Vhil cbBpbunds are
1,1-difluoro-propyl) -3-fluoro-9Him datzo [ 5-;31]_ [ 4] triazolo [1,5- d]
[1, 4] bel-£biciEmereethyl)3-Inosp9EEimidagy 1;§r9ét1a?’é trig¢Plod L.eonpounds of formul a

| a defi rfbdiAMelor Whi ch process conprises a) reacting a conpound of
R S S

f or mul e hal ogen-transf er-reagient for_exanple with [bisC2-

met hoxy 8-6313difkoneiprepyl-dr lugrorHwmidseo tlep-al | S Aba@lGL-5F or prul a wher ei n

R 2is T stituted by hal ogen, and, if desired, converting a
conpoun j[g}f@é%rnﬁ{a elpﬁ]}égto a pharmaceutically acceptable salt, or b )

reacting a conmpound of fornulai h_a suitablg hal pgen- ranaf.er-reagent, for
exanpl e wi t hL.[Aipregess fannreraration p§ compaisids efiformula kas defmerde dayn d conpound

of T or Mh@h process comprises

10 a) reacting a compound of formula
N X X' = H, lower alkyl

"

R I

[2]

with a suitable halogen-transfer-reagent, for example with [bis(2-
methoxyethyl)amino]sulfur trifluoride to a compound of formula

15 I

wherein R? is lower alkyl, substituted by halogen,

and, if desired, converting 2 compound of formula I into a pharmaceutically acceptable

salt, or

20 b) reacting a compound of formula



and, if desired, converting a conpound of forrmula | into a pharmaceutically
acceptable salt, or c) reacting a conpound of formula with sulfur
t et r af | uowodeod/oas4she presence of a hydrogen hal ogeni de troTaPec@sPONNS Of
formula and, if desired, converting a conmpound of fornmula | into a
pharmaceutically acceptable salt. 12. 3A _conpound of fornula | according t o
claim1, whenever prepared by a process as clained in claim1l or by an
equi val ent met hod. 13. A nedi caﬁent ocont ai ni ng one or nore conpounds of

A

formula | in accordance mﬁth(ﬁ 3i i 1 and pharmaceutically acceptabl e
exci pients. 14. A nedi cangqt Nac
di seases related to the {
cognitive disorders, schrzoplrepia, anxiety or Al zheinmer's disease. 15. A
medi canent according to clainl 14 for the treatnment of Alzheiner's disease.
16. The use of a conpound of mula | according to claim1l for the
preparation of a nedicanent forgthe treatnment o f cogmiti ve enhancer,
cognitive disorders, schizophrenia, anxiety or Al zheiner's disease. 17. The
use of wigoamndtabik lflodenrtransferirempent fatiengniple eithi [mis(2f or the preparation of
A medl e e latsnd [ Bofal 1 &S pTRhadbehisage- 18- The invention

as here

and, if desired, converting a compound of formula I into a pharmaceutically acceptable

salt, or
c) reacting a compound of formula
>
N % OH
R1
’ N\
N
N2~
RS
\4

10 with sulfur tetrafluoride in the presence of a hy-drogen halogenide to a compound of

formula

and, if desired, converting a compound of forrmula I into a pharmaceutically acceptable

salt.
15 12. A compound of formula I according to claim 1, whenever prepared by a process

as claimed in claim 11 or by an equivalent method.
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13. A medicament containning one or more compounds of formulaI in accordance

with claim 1 and pharmaceutically acceptable excipients.

14. A medicament according to claim 13 for the treatment of diseases related to the

GABA A a5 subunit selected frorm cognitive enhancer, cognitive disorders, schizophrenia,

anxiety or Alzheimer’s disease.

15. A medicament according to claim 14 for the treatment of Alzheimer’s disease.

16. The use of a compound of formula I according to claim 1 for the preparation of
a medicament for the treatment of cognitive enhancer, cognitive disorders,

schizophrenia, anxiety or Alzheirner’s disease.

17. 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.

18. The invention as hereinbefore described.

b 2]



