Hal ogen substituted benzodi azepi ne derivatives The present invention is
concerned with hal ogen substituted imdazo[l,5- a] [I|,2,4]triazolo[l, 5-d]

[ 1, 4] benawdiragsapsdre derivatives of the follow ng formnml acenesnidedy i s
hydr ogen, hal ogen, |ower alkyl, Si(CH3)3 or-lower alkyl, substituted by
hal ogen, or is |ower al koxy or |ower al koxy, substituted by hal ogen, or is
| oner al kenyl, | ower al kenyl oxy, CN, bicyclo[2.2.1] hept-5-en-2-yl, aryl,
optionally substituted by |lower alkyl, am no or |ower al koxy, or is

aryl oxy, heteroaryl, benzo[l, 3]dioxolyl, cycloal kyl, heterocycl oal kyl,
-QCH2)mMOH, -CO(O -lower alkyl, -NR2 or -C CGR'; R is hydrogen, |ower

alkyl, " cyel oal kyl, - O(O)-| oWeiiofah Kilieur@OhoBhGl ARl doHiyeS(O) 2- | over

al kyl, or aryl, unsubstituted of substlitute y one or two substituents
selected fromthe group consisting of hal ogen or |ower alkyl, substituted
by hal ogen; R’ Ths phydt agertion-iStontére)with haloieh sisthiyited idatggakkyl or - (CH

nvar ogen o haldded el BB Rng R SR SpEE RSB S 08and wi ¢ h
t heir pharnmaceutically acceptable acid addition salts. It has been found

that this class of conpounds show high affiR{tw and selectivity for GABAA
a5 receptor binding sites and m ght be useful E%’fbgnitive enhancer or for

the treatnment of cognitive disorders, an , schi zophrenia or Al zheimer's
di sease. Receptors for the major inhi{R neurotransmtter,
gamma- ami nobutyric acid (GABA), are divided iyt two main classes: (1)
GABAA receptors, which are nenbers of the Ii *gated i on channel

superfam |y and (2) GABA B receptors, which are,arenbers of the G protein
| i nked receptor famly. The GABAA receptor conplex Which is a

wherein

5 R' ishydrogen, halogen, lower alkyl, Si(CH3); or lower alkyl, substituted by halogen,
or is lower alkoxy or lower alkoxy, substituted by halogen, or is lower alkenyl, lower
alkenyloxy, CN, bicyclo[2.2.1]hept-5-en-2-yl, aryl, optionally substituted by lower
alkyl, amino or lower alkoxy, or is aryloxy, heteroaryl, benzo[1,3]dioxolyl,
cycloalkyl, heterocycloalkyl, -O(CH,)mOH, -CO(O)-lower alkyl, -NR’; or

10 -C=C-R”

R’ is hydrogen, lower alkyl, cycloalkyl, -C(O)-lower alkyl, -C(O)-cycloalkyl,
-S(O),-lower alkyl, or aryl, unsubstituted or substituted by one or two substituents
selected from the group consisting of halogen or lower alkyl, substituted by
halogen;

15 R” is hydrogen, -Si(CH3)s, lower alkyl, cycloalkyl or -(CH,),-O-lower alkyl;
R*  is hydrogen, methyl or aryl;
R® s halogen;
R*  is hydrogen or halogen;
n islor2;

20 m isl,2or3;
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menbr ane- bound het eropentaneric protein polynmer is conposed principally of
a, b and g subunits. Presently a total nunber of 2 1 subunits of the GABAA
recept or weveodmasnocl oned and sequenced. Three types of pewhpnics®idoa; b and
g) are required for the construction of reconbi nant GABAA receptors which
most closely minmic the biochenical, electrdphysiological and

phar macol ogi cal functions of native GABAA receptors_obtained from manmal i an
brai n cel | s.anfysthethelr phapeggubicallyaseptebleacid additiamsalisli azepi ne binding site
| ies between the a and g subunits. Anong the reconbi nant GABAA receptors,

al b2g2 m Mg gadweRy f&iﬁae@la;ﬁthgfdésb@f&me@ihMth LR dR 2Rl REYRS Ry fpher eas
a2b2g2, a3b2g2 and a5b2g2 ion channels are ternmed type-1l BzR |t has been

shown by M NafBA# @ntecgiter bimdingsitesarcimighobogseful 24 cdgnitivieG@hbinat ot foe the
benzodi azepi,ne, .recept or .i.nverse agoni st h-. enhan spatjal learning in
the Morris WAFSPTRY .Comﬁgl??r%ﬁgscﬁﬁ%hdaﬂf%c?gf“}}%ﬁ‘/éﬁpf’lg‘ﬁéls%bgﬁar‘?ﬁ’odi azepi ne

receptor inverse agonists are proconvul sant or convul sant which prevents
thei r usesas codiactptors fenthensijoginhdxdétotsndunothararitter, pamaddiminobytytibedd

conmpounds ar -selegctive wthin the G r.ecept or, subuniits, whereas a
GABAA cc5 r e@é‘s‘pl]‘if) p 5 ST mg\)rl\wouﬁnfami cﬂa;g%ﬁf%g% §?e“\ﬁm°6%w Bt MEMPEFPLf ¢ ee
of activity thtligABAfeaitd mndhennd 2upenidnily aad (2)eGLPA & rebépickisohish dresneaaberbe
used to provi nmedi. ¢ t which i ef r_enhanci ng c ition with
reduced or Vﬁfﬁﬁ%ut—prﬁfe&@nve%rg%e %Org%‘f‘ﬁ\'iiﬁlﬁdﬂﬁ"{ﬁsre?ﬁp%Cﬁg?g‘?xbw%gghgause GABAA
a5 inverse agembsdns-Biftingheftt GpentimdricgRoRin Fslirh¥ & YoRboSeABA cball ROCH, P ardi2
and/ or cc3 receptor binding sites but which are functionally selective for

a5 cont ailpi ngsububitni t s. However, inverse agonists which are selective for

GABAA a5 subunits and are relativ free of . actjyity at GABAA al a2 and
a3 receptor bi na?rﬁsgeng?'?é%tag?uén%?é)?a?@dlfl&f’é@&ﬁ@AMgceﬁfoég’éﬁét%?eﬁ\fg’rﬂeaon -
are conpoundgdabqhicbdl I Thrde Hp& dFb@uRRS e4lp & §)ardfgantdRrehS@nsBuctidifof

preparation of the above nentioned conpounds, nedicaments containing them

and their neisedmbinaneGABAGeTereptarstwhich mestsloseliieniatio the bieskemintbd conpounds
in the cont ré?écu%}kl {i]ﬁsgealaﬁa ggﬁrmicbmglﬁaqﬁmgﬁ?%@ ?%ﬁJ&GRﬁA'f\'ﬂe&?g&g?bﬁﬁQd

di sorders of the Teferr to eaflier or e manufacture of
cor r esporidli nigomeairemaban braimgells.fidste ipstedng paderica dhat s anzodiazepinsiediog wi t h

the present SIYRIBdeR¥er the o and Y subunits. Among the recombinant GABA A receptors,

a1B2y2 mimics many effects of the classical type-I BzR subtypes, whereas a2p2y2,
a3P2y2 and a532y2 ion channels are termed type-II BzR.

It has been shown by McNamara and Skelton in Psychobiology, 21:101-108 that the
20 benzodiazepine receptor inverse agonist B-CCM enhance spatial learning in the Morris

watermaze. However, B-CCM and other conventional benzodiazepine receptor inverse
agonists are proconvulsant or convulsant which prevents their use as cognition enhancing

agents in humans. In addition, these compounds are non-selective within the GABA A
receptor subunits, whereas a GABA A a5 receptor partial or full inverse agonist which is
25  relatively free of activity at GABA A a1 and/or a2 and/or a3 receptor binding sites can be
used to provide a medicament which is useful for enhancing cognition with reduced or
without proconvulsant activity. It is also possible to use GABA A a5 inverse agonists
which are not free of activity at GABA A al and/or a2 and/or a3 receptor binding sites
but which are functionally selective for a5 containing subunits. However, inverse agonists
30  which are selective for GABA A a5 subunits and are relafively free of activity at GABA A

al, a2 and a3 receptor binding sites are preferred.



Al zhei ner's di sease. The followi ng definitions of the general terns used in
the present description apply irrespective of whether the terns in questlon
appear alwoeoewosss2oconbi nati on. As used herein, the terwctirressoalokyl "
denotes a straight- or branched-chain al kyl group containing from1-7,
preferably from1l - 4 carbon atons, for exsanple, nethyl, ethyl, propyl,

i sopropyl, n-butyl, i-butyl, t-butyl and the like. The term"| ower alkyl,
substituted by bajeegeiﬁﬂ@te;ms@sirarehtﬁnmreabxhpbulgdsmmommlde&ﬁmpbhrahoemmany

wherein at | east h dro en ato s replac a hal ogen atom _Exanpl es
of preferred§PEh §§]IJ1’ S arm@va@%%ﬂﬁﬁg & TS or
CF2CH3. Thecé@thifin gtﬂiﬂﬁl’an@ds&ﬂ)ﬁanuﬁefm@é £Swdl 8tthéinsgfﬁf-th@dbobé aratietkdc hai n
carbon group conta fro 7, prefer from?2 car bon ,a

wherein at FEZBPY Blgen 8’ Hré"’ t‘é’nﬁ’éﬂg’e sehé&SRestlly o g‘r“\?l‘;'ssescf‘é’lq Sé)gg s
phenyl, hen 6Vlhe%nd’1@l&ﬂiéd}tb egilietipr infhefrahafctugd Oilgosrespchdpmemydicanedienzyl .

The term "heteroaryl"” denotes an aromatic 5 or 6 nenbered ring containing

fromone to thr heter 0 sych .as or . tonms. Exanples of such
het eroaryl gr ougge gyostp %@@%}owgfmrﬂ@ceﬂi tﬁ%??ﬁ“%&?‘éeg’gﬂn denot es

chl orine, i @@ihegnerfsldi@tdene and brom ne. The term "cycl oal kyl" dénotes a

cyclic alkyl ring, having from3 to 7 carbon ring atons, for exarrpl e,

cycl opropyl, cyclopenryl or cydohexyl . The term™ heterocydoal kyl" denotes a
cyclic al kyl ri Abe follwimgdéfimotos of thezzenenabiorms meg imthk pragent desttiptéan apply

het er oaors, ~I§gsg>@aﬁ% ogdwps}%h%f thertern®in %ﬁ@&%h%BE%? 31 elo@ T OSBRSS

m)rphol i ne, onor phol'ine, piperazine I ne and the 't ke. The term

"pharnmaceutical ly accept able acig additipn salts" e ts .
i nor gani & and oA§asdhesgingthe tagrHower W&r%ﬁt?ﬁ@lsga "i‘F‘i‘ g?:‘{l&h(yl

sul furi ¢ acigfbupdoAsRRiak ifna ¢i7l preférbbily &oati d4 czir‘bbﬁlaﬁ)rﬁé;fcd eximmarmeth&t;l d,
mal ei ¢ acid

t d d th |
acid, p-tol Ggwgg)aéf(r:Y&ﬁ?écPf%BXu‘@H@" Tli’élgflﬂk%ut% gr%? {/I pre]trgrrggeafg onte

corrpounds, whi ch have a binding activity (Ki) of |ower
The term “lower alkyl, substituted by halogen”denotes a lower alkyl group as

defined above, wherein at least one hydrogen atom is replaced by a halogen atom.
15 Examples of preferred groups are CFs, CHF,, CH,F, CH,CH,F, CH,CF;H; or CH,CF; or
CF,CHs.

The term “lower alkenyl” denotes a straight- or branched-chain carbon group
containing from 2-7, preferably from 2 - 4 carbon atoms, and wherein at least one bond is
a double bond.

20’ The term “aryl” denotes a phenyl, benzyl or naphthyl group. Preferred groups are
phenyl or benzyl.

The term “heteroaryl” denotes an aromatic 5 or 6 membered ring containing from
one to three heteroatoms, such as N, O or S atoms. Examples of such heteroaryl groups
are imidazole or pyridine.

25

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
30 ring and one to three heteroaoms, such as N, O or S, for example the following groups:

morpholine, thiomorpholine, piperazine, piperidine and the like.



than 15 nM and are selective for GABAA cc5 subunits and are relatively free
of activity at GABAA al , a2 and a3 receptor binding sites. Preferred
conpoundswofodessazba | are those, in which R3 chlorine. pvatr2@ssi®nr ed
conmpounds fromthis group are those, wherein R2 is hydrogen, for exanple
the foll ow ng compounds: 10-chloro-9H i m-dazo[l,5-a] [1, 2, 4]

triazolo[l,5-d] [I|, 4] benzodiazepine, 10-chloro-3-fluoro-9Him dazo. [1, 5-a]
[1,2,4] triazol Theterhr ‘Cﬂhaﬁﬁa&hbeﬂwadie@mm a&&l addltlon salts embraces salts with

0-cMd 3- net
) benzounBUeRTHand bighicaERs st Mo I CEBRh e i addy i 2ol 0
5-d] [I, @b@mmae;zlegtmeaadltﬁormgmd,:fu(r@nt hud,rmalemxgd) a@tk peifl.daeanic, 5- a)
, 2, 4] tri az ?do{ak‘taﬁ? iagli théthd {g@?ﬁﬂfxﬂﬁj& I_f&?cf ﬁJeFesulfon]c af id and the like.

chI or o- 3- uor o- et hoxy dazo 2,4]triazolo[l,5- d]

, 4] benzpdi az e@x%pla I(Ehalrﬂe‘a%g’cc(ng c%m%s,tvrlﬂlfsﬁ HAle@- H?ﬁclﬂﬁé XQUVW'(KW ot %l 5- 4]

I

1

I

0-

1

l,2,4]triazol o[ I, , 4] benzo i azepi ne,

0- chl or o- 3- thamiA mM)anﬂHﬂ: seile@taze:){olr GaBel] A o5, s@buitsrand zod m[Iatryﬁlsfnt]: of act1v1ty at
| , 4] benzodi azepi ne, 10- chI or o- 3- et hyl am no- 9Hi m dazo[| 5-a]
|,2,4]tri azQ#%‘? %LGQZPP 4?1365‘%&’8&}' %@gﬁ&es

0 chI or o- 3-di net hyl am no-9H-i m dazo[ 1,5-a] [1,2,4] triazolo [1,5- d]
1
I
0-
|,
|,

I
|,

, 4] benzodi azepirfere e HRPEVIR T AR mlls ChE HRe, whhihdez Bl drirk: al
,2,4]triazolo[l,5-d] [1, 4] benzodi azepi ne,

chlor03th|ormrpholln4yl 9H-i.m dazol | 2, 4] triazol o[ |, d]
4] benzodi aze s preferrehtasippuids ot grPuR/FreghPﬁerﬁ"]a%{?B[Rz S;’Ef)ldé?gen, for

2, 4] t 1 az@hBple the fllotingddobduadi:azepi ne,
cetylam no-1 chloro OH i m dazo[l,5-a] [1,2,4] triazolo [1,5-d]

, 4] benzodi azepi ne

2, 4] triazdr Qrosg%]‘ ld% 9j]1 %‘1]25214% Tﬂ@azg (B4 Iﬁfﬁ%@a@m%o 9H- i ni dazo

[1,5-a] [1, 204dhidrblRARRLIH-ikridHzo[1,5- é]l[bgll%iﬁt@léﬁps g1, 4]benzod1azep1ne,

[1(1) Z]h Lgﬁgog.ﬁezéﬁgég%%T P shistaze II;*%J ft @@4@{5@3"%2 éfbﬂﬂzqdia@wr

triazol o [1,19:@lorb13-éthbpoBdinfid@fi[ 118-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,

15 10-chloro-3-(2-fluoro-ethoxy)-9H-imidazo[1,5-a][1,2,4]triazolo(1,5-
d][1,4]benzodiazepine,
10-chloro-3-(2,2-difluoro-ethoxy)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

Ql] [1,4]benzodiazepine,
10-chloro-3-(2,2,2-trifluoro-ethoxy)-9H-imidazo[1,5-a] [1,2,4] triazolo[ 1,5-

20 d][1,4]benzodiazepine,

' 10-chloro-3-vinyloxy-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d]{ 1,4]benzpdiazepine,
10-chloro-3-methylamino-9H-imidazo [1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-dimethylamino-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-

1
[
[
[
1
[
[
1
[
[
1
[
[
1
[
[
3-a
[
[

d}{1,4]benzodiazepine,

25  3-benzylamino-10-chloro-9H-imidazo(1,5-a}[1,2,4]triazolo[1,5- d][l 4]benzodiazepine,
10-chloro-3-thiomorpholin-4-yl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d]{1,4]benzodiazepine, |
10-chloro-3-imidazol-1-yl-9H-imidazo(1,5-a]{1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
3-acetylamino-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,

30  3,10-dichloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-ethynyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-prop-1-ynyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,



10-chl oro- 3-prop-I-ynyl -9H i m dazo[l|,5-a] [I,2,4]triazolo[l, 5-d]

[1, 4] benzodi azepi ne, 10- cHor o- 3- cydopropyl e ynyI 9H i m dazo[ |, 5-a]

[1,2,4] t rwezodenisbs2d- d] [1, 4] benzodi azepi ne, PCT/EP2005/010907

10- chI or o- 3- g"dopr opyl -9H i m dazo[|,5-a] [I,2,4]txiazolo[l,5-d]

[1,4] benzodi azepi ne, 10-chl oro- 3-di f1 uor omet hyl - 9H-i m dazo[ |, 5-a] [1, 2, 4]
triazolo [1,5- d] [1, 4] benzodi azepi ne, 3-benzyl -10-chl oro-9H i m dazo[ |, 5-a]
[1,2,4]tri ale#th!droB—d;]clc[ﬁrogflﬁlhhﬁi;ﬂ)@ﬂ-ﬁﬁﬂﬂhitﬁl 5-a][1,2,4]triazolo[1,5- '

10 chI or o- 3(@@ ¥I-9 mdazo[l 5- a] [1,2,4] triazolo[l,5-d]

[ 1, 4] benzodi e‘Q SRR or o- 3- grano- 9H- i mi dazo[ I , 5- a]

[1,2, 4] tri a20tahldroS-ethyl-9H 4itié42s pig5-are2i4)&iazolo[1,5-d][1 4]benzod1ai Lplne,

Lpemoro- s ép%%#f@'?%l%m SR, ﬁftészioaé”lf Y EfeRbotisrebioei azol o

[1,5-d] [4, 4pbﬂnﬂt2reda dﬁlalatdiﬂeth)'zl JHMilidakOFIGhh I Q-4$t|riakc5[bﬂr';\?-0[| 5- 4]

[1,2,4]triaz { L glaﬁ# , 4] benzodi azepi ne,

10- chl or o- Scﬁln%) Qe RIS o[ 1, 5-a] [1,2,4] triazolo[l,5-d]

% : : 421] Z]enzodl_’,ali@ﬁyl 1nE- cﬂ@r&?ﬂiﬁﬁﬁd&o{lﬂﬁhﬂqm ] eradzblo 54 ﬁ',i‘ bénzdamadping- a]

: tria a

10- chl or o- 3Zl?p B8 'ngrlﬂ éﬁy‘}"j 3%&? %aé@zjoﬂm@okﬂ [LprdIpL.4ipensodiaseRipe 5- d]

[1, 4] benZOdllaZcﬁhﬂera -cyano-9H-imidazo(1,5-a][1,2,4]triazolo[1,5-d][1,4] benzodlazepme,

35 C)é]c | ??r q@e‘ﬁ’%ﬁﬁ Q%’ﬁ -y®) ﬁ-lmldaZO 15 aﬂ_l ZrE]tdr?a%olM ? d?ﬂl 4 benzodlla;ép?r%e?l of |

Flczi gr o- 3dq©cd}ﬂmbcaopi|:@yi 91&-1%&475{ Haaf112,48 trdzblo] 2541]][1r4 szezjoa{abep%ne,d] h '
enzodi_aze ur e cqnmpou is.groyp are those,

Wheroin R 1 S PREchlpi SRRl Eha Tt o eHg Do bbgrodacpibe,

3, 10- di chl one- &dd’fﬁij’lylhylgﬁ-lhﬁ‘h&h’ibpl[j af1al4]tria2ol8] 1,5 d3a0d|BérzoBiaeldpine,

%l bfLﬁgniSdbﬂf og- Heethgr- eyl dbsipidezol).pral 3,24 azglod e | | 5- d]

[I 4] benzpdidgegbagzodklepiig,or o- 3- et hynyl - 6- et hyl - 9H-i mi dazo[ |, 5- a]
10 (2:hl41)f' :)I gzlgy‘g‘lﬁ%ﬁ 83%’9%}1%94‘ fg&ﬁﬁ%@ﬂbf -a)[12.4]friqzelodlay (i azol o [ 1, 5-
d][1,4]benzodiazepine,
3-(cyclopropanecarbonyl-arnino)- 10-chloro-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-
d] [1,4]benzodiazepin‘e, or
20 0-chloro-3-cyclopropylamino-9H-imidazo[1,5-a][1,2,4]triazolo| 1,5-
d}[1,4]benzodiazepine.

Further preferred compounds from this group are those, wherein R? is methyl, for
! p group Y

example the following compounds:

3,10-dichloro-6-methyl-9H-imidazo[ I,S-a] [1,2,4]triazolo[1,5-d][1,4]benzodiazepine,

25  3-bromo- 10-chlvoro-6—methyl-9H—imidazo [1,5-a][1,2,4]triazolo[1,5-
d}[1,4]benzodiazepine,
10-chloro-3-ethynyl-6-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine,
10-chloro-3-cyclopropyl-6-methyl-9H-imidazo([1,5-a][1,2,4]triazolo[1,5-

30 d][1,4]benzodiazepine or
10-chloro-3-cyano-6-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine.

Preferred compounds of formula I are further those, in which R bromine, for

35 example the following compounds:



d] [1, 4] benzodi azepi ne or 10-chl oro- 3-cyano- 6-net hyl - 9H-i m dazo[ |, 5-a]
[1,2,4]triazolo[l,5- d] [I|, 4] benzodi azepi ne. Preferred conpounds of formula
| are furwbevogdasge, in which R3 bromine, for exanple tireTfEPRéosKwioyy?
compounds: 10- br ono- 9H-i m dazo[l,5-a] [|,2,4]triazolo[l,5-d

[ 1, 4] benzodi azepi ne or 10-brono-3-fluoro--%Y+imdazo [1,5-a] [1, 2, 4]
triazolo [1,5-d] [1, 4] benzodi azepi ne. Preferred conpounds of formula | are
further thoge, bmmovmammo[mane,z mmuﬁxplnﬁ)ﬂﬁlmbeﬂ‘zamla fifieggorc onpound:

U1 bemzeginusmess- e iR limize Al s E 20411@1'%3%@%1‘%%21&(%ﬁﬂherkp@%%%unds of

formul a wherein RL is hydrogen, hal ogen | ower al kyl or |ower alkyl

substituted b al oge is, | |.ower, alk stituted b
hal ogen, or i >s/ I B?Xg’g ‘g?%ﬂ%ndslog%{nuzﬁ Itaéﬁé?r&?{/th%ﬂi mé‘F}’s}‘F gllng fj8Fyl oxy, y
het eroaryd , ekyfipleahdfpllowligteengpoydaal kyl , -Q(CH 2) mOH, - NR 2 or -CC GR"'; R
'kaYdrS?GQr ower alloyl, SO Toner allyl, A9 cycloal iyl (O 2] over
a : .

KL et it e o gt BUHEES M 905 95 LugouEl L uents
by hal ogen; R' is hydrogen, -Si(CH 3)3, lower alkyl, cycloal kyl or -(CH
2)m O | ower al kyl | or aryl: .R3.is halogen; R4 is
hi/drogen or haIy é’ﬂlerﬁrr’i%g%%ggg&eﬁ?‘fegp§na’fc&n un&ﬁﬂ“f’ﬁé‘f’ﬁ °

pharnaceutically acceptabl e aci d additi orgisa hs Tge present conpounds of
formula I and their pharmaceutically accept falts may be prepared by
nmet hods known in the art, for exanple, esses descri bed bel ow, which
process conprises reacting a conpoupd%

10 wherein

R'  is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen, or is lower
alkoxy or lower alkoxy substituted by halogen, or is lower alkenyl, lower alkenyloxy,
CN, aryl, or is aryloxy, heteroaryl, cycloalkyl, heterocycloalkyl, -O(CH,)»OH, -NR’,
or -C=C-R”;

15 R’  is hydrogen, lower alkyl, -C(O)-lower alkyl, -C(0O)-cycloalkyl, -S(0),-lower alkyl,
or aryl, unsubstituted or substituted by one or two substituents selected from the
group consisting of halogen or lower alkyl, substituted by halogen;

R”  is hydrogen, -Si(CH3)s3, lower alkyl, cycloalkyl or -(CH;)m-O-lower alkyl;
R?  is hydrogen, methyl or aryl;
20 R’ ishalogen;
R*  is hydrogen or halogen;
n is 1 or 2;

m 1sl,20r3;

and their pharmaceutically acceptable acid addition salts.



wi th a hal ogenating agent, such as N-chl orosuccinimde, |, 3-dichloro-5, 5-
di nmet hyl hydant oi n, brom ne or iodine, to a conpound of formula wherein R1,
R2, R3, Rf#oaneb/asawe as descri bed above, and, if desiregcTapdssniiong a
conpound of formula | into a pharnaceutically acceptable salt. In _
accordance with the present invention, compounds of the general fornula |
can be prepared as follows: A conpound of fornula Il can be hal og{enat ed by
an appropriate ribageesent qoorpasdsrpl formulet|apd deeicphiarmaceigically acceptable salts

JV- br onosuc ford a
conmpound of q?wr?&ﬁ & drg&ibgﬁje ‘ﬁg;‘lﬁ%&*ﬁg’? ghgﬁgtngog%%és%ﬁlgr@ %L%geggtdégecglg?{l be the
processes f delgw, eéghaprioesss edmpusepounds of forrmula | in nore detail. The
starting materials are known conpounds or may be prepared according to

met hods knowg, kiR tafggn%(){m§gh%upa R=CH, al koxy, amino In accordance wth
schenme 1, a corrgspo ing i nternediate conpound of formula VII1 is known
(EP 519 307) and nay be prepared by neth qunown inthe art, for exanple
in the follow ng way. A corresponding conpo nq/of formul a III, a

R1- substituted 2-am nobenzoic acid derl [ nd chl oroacetonitrile is

di ssol ved in di oxane and a weak str&d ry HO is introduced at 5 0C to
15 0C for a period of several hours. Af | tion of further

chl oroacetonitrile the mxture is stirred ah e} ient tenperature for
several hours. The obtai ned conmpound of fornu IVis purified in

conventi ogal manner and di ssolved in chlorof offnfin the presence of

i V,iV-dinmethyl -p-tol ui di ne. Phosphorous oxide chloride is added and the
sol ution heated. The obtai ned conpound of fornmula V is purified by known
met hods and e} B&lopinafin@a&eafRAESS I@-fchfo%dﬁ%lﬁlrMHe 1B3-AcKldiyd;azi de, in

t ol uene for several hours affording. a conpound or mula VI, for exanple
the conpoundimethyHydreteu thlr’QOHQ%‘P%tQaQOIEP?‘Hda PH{‘BJ% c] qU| nazol i ne.
Finally, a conpound of VIII is obtainedd i ssol ving a conpound of formula
VII in dioxane and treatnment with aqueous R1 hydroxi de in such manner
that the reaction tenperature is betwee

(R);

10 wherein R}, R4 R®, R* and n are ‘as described above,
and, if desired, converting a compound of formula I into a pharmaceutically acceptable
salt. ‘
In accordance with the present invention, compounds of the general formula
I can be prepared as follows: A compound of formula II can be halogenated by an
15 appropriate reagent, for example N-chlorosuccinimide, N-bromosuccinimide, iodine or

the like, in a suitable solvent to afford a compound of formula L.

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

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

25



0OC to 15 0C. Conventional workup and purification affords a correspondi ng
internmediate of fornmula VII11, for exanple

10- f | uor owbHogdiasB424] t ri azol o[ |, 5-d] [, 4] benzodi azepi n- pE{/itHRe0aNEBT hene 2
In accordance with scheme 2, a corresponding internedi ate conpound of
formula VIII nay be prepared alternativel y8tn the followi ng way: A
correspondi ng conpound of fornmula I X, a R'substituted 2-am nobenzonitrile
is heated with ethyl chloroformate to obtain a carbamc acid ester of
formula X, which is treated with a comapide pf formula VI, an

11C

acyl hydrazide, in |-methyl-2-pyrrolidone at 160 0C under reanaI of
formula XI which i £theat ed
to m@maln a cogpdynd of

et hanol . Conventi onal mnrkup provi des a urea
W th aqueous sodj rer oxi ethyI
formula X I. ®% nt pof a%u la XH—wet HROS
chloride in aceti rovi des an a ormula X111, 9
W t h aqueous sodiuntﬁdegxide i n di oxane anbivent tenperaturecmo obt ai n
the intermediate of formula VI1I. Alternatively, a conpound of formul¥ X I
can be direct| R=POHarkokpemizd t o a conpound of formula VIIIl by dissolving a
conpound of forrmula XIl in dioxane and pyridi ne and addi ng dropw se

chl oroacetyl chloridg at a tenperature bgyween 10 OC to 15 0C. After

stirring for a s@grt)@eglod of ting ag u us sodlunthydrOX|de |§ added and

the reaction nlxturﬁ ski gy ed @gb vera hour s NgPHanbj znﬁe ture to
obtain the conpoundof forsu ne 3 1n accord R hene 3, a
conpound of formula VIII is treated wiY anV%ctlvatlon agen

presence of base at el evated tenperature 2for exanpl e phosphoruu% OX|M@
chloride in toluene or chloroformin the presence of

N*V-di met hyl - pt ol ui dine, to obtain a conpound of formula IX mhlch 18

i solated in conventional manner or d|rectIy used in the next reaction step.

Finally, d Y, g t f 1 X, W.th
el Y. 8 comound g LAt Rl M6 B ool SRE il P @
hexanet hyl di fsrrha]zal\dél is hndwAiF (Bl Y ) (ol mey bypmpamd-bmméthbmkmm)nmeetu c

aci d et hyl est e h of a cool ed solution of ethyl
|socyanoacetaf l%ﬁﬁkeﬁ$ ?%55|un1tert but oxi de or sodi um

hydri de. Accok dmmgspbodmg Iuenmpom;td of foomphudHda Bf-sdtstimibdi2 Xriisobepdoiohsided t o t he

derivative and chloroacetonitrile is dissolved in dioxane and a weak stream of dry HCl is

10 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 IV is purified in conventional manner and dissolved in
chloroform in the presence of N,N-dimethyl-p-toluidine. Phosphorous oxide chloride is
added and the solution heated. The obtained compound of formula V is purified by

.15 known methods and heated with a compound of formula VI, a acﬂhyd:azide, in toluene
for several hours affording a compound of formula VII, for example the compound 5-
chloromethyl -9-fluoro-1,2,4-triazolo[4,3-c] quirtazoline. Finally, a compound of VIII is
obtained by dissolving a compound of formula VII in dioxane and treatment with
aqueous sodium hydroxide in such manner that the reaction temperature is between 10

20 °Cto 15 °C. Conventional workup and purification affords a corresponding intermediate
of formula VIII, for example 10-fluoro-5H-[1,2,4]triazolo[1,5-d]{1,4]benzodiazepin-
6(7H)-one.

25



correspondi ng carboxylic acid X, for exanple by treatnent wth sodium
hydr oxi de in ethanol at el evated tenperature. Decarboxyation of a conpound
of for mulwoXbodraasasconpound of fornmula |l can be achi evedtmp2@siotsoong i n an
appropriate solvent, for exanple diethylene glycol dibutyl ether, at

el evated tenperature, for exanple 200 OCwoy-the like, for sone tine.
Finally, a conmpound of formula Il can be hal ogenated to a conpound of
formula | by reaction with an appropriate hal ogenati on reagent, for exanple
N-chl orosucci nimi de or |, 3-dichloro-5, g-di nmet hyl hydant oi n, brom ne, iodine
or the like, in an appropriate sol vent 2BeBE%exanmpl e N°-di net hyl f or mani de or
di chl oronet hane or the |ike, at anbient or_el evated tenperatgre. As
mentioned earlier, the conmpounds of for nul%ﬁl/oa.nd t hei ryphar eutically
usabl e salts possess vah atit¥ PREIITERBI ogi caly. properti es. Nt has been found
that the corrpou(ﬁgm present | ngu@ are |igands for GABAA receptors
cont ai ni ng the ‘a3" it and are ther'e eful in the therapy where
cogni ti on enhancenent iSNreXuired. The conpounds xwere investigated in
accordance with the test given hereinafter. Menbrane preparation and

bi ndi ng assay The affinity of conpounds at GABAA receptor subtypes was

nmeasured by conpeti t}'[}onofor [3H fl umazeni| (85 G/ mol ;[ Roche) i nding{to
HEK293 cel | S(R§X 1 T T alackst abl y 2ect 6PH,@0Cthuman ( dHent | y
transf ect ed)" re Qr N.of cerposdRi] | K392, a2b392, ndia5b3p2.
Cel | pellets were suSpeNded in Krebs-trig buffer (4.8 KA I g 'wM Cad 2,
1.2 MM Mgd 2, 120 Néq ,X'15 mM Tris; pM .2, binding assay buf ef%
honogeni zed by pol ytroanor ca. 20 sec on iBexand centrifuged for mn at

4 0C (50000 g; Sorvall, rotor: SMR4 = 20000 rpm). The cell pellets wer?
resuspended in Krebs-tris buff fid honogeni zed by polytron for ca. 15 sec
on ice. Protein Ne¥i meaa;gffzﬁ?ford nmet hod, Bi o-Rad) and aliquots of
1miwer e prepar ed—andsst or é - 0C. Radi ol i gand bi ndi ng assays were
carried out in a volune of 200 N 96-wel | plates) which contained 100 n

of cell menmebranes, [3H flumazeéhid atvia concentration of 1 nMfor al , a2,
a3 subunits and 0.5 nMfor ccb sul®nits and the test conpound in the range

5 In accordance with scheme 2, a corresponding intermediate compound of
formula VIII may be prepared altérnatively in the following way:
A corresponding compound of formula IX, a R!-substituted 2-arﬁinobenzonitrile is
heated with ethyl chloroformate to obtain a carbamic acid ester of formula X, which is
treated with a compound of formula VI, an acylhydrazide, in 1-methyl-2-pyrrolidone at
10 160 °C under removal of ethanol. Conventional workup provides a urea of formula XI |
~ which is heated with aqueous sodium hydroxide in ethylenglycol to obtain a compound
of formula XII. Treatment of a compound of formula XII with chloroacetyl chloride in
acetic acid provides an amide of formula XIII, which is treated with aqueous sodium
hydroxide in dioxane at ambient temperature to obtain the intermediate of formula VIII.
15  Alternatively, a compound of formula XII can be directly transformed to a compound of
formula VIII by dissolving a compound of formula XII 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
mixture stirred for several hours at ambient temperature to obtain the compound of
20 formula VIIL



of 10 10 - 3 x 10 6 M Nonspecific binding was defined by 10 5 M di azepam
and typically represented less than 5 % of the total binding. Assays were

i ncubat edwb@o@gusd2obri um for lhour at 4 0C and har vest e@CcompeoosioldSo7

uni -filters (Packard) by filtration using a Packard harvester and washi ng
with ice-cold wash buffer (50 nM Tris; pHI05). After drying,
filter-retained radioactivity was detected by liquid scintillation
counting. Ki values were calculated using Excel-Fit (Mcrosoft) and are the
means of two determ nations. The conpoupfs,,@8 the acconpanyi ng exanpl es
were tested in the above described assay, and all were found to possess aKi

val ue for displ acerrent of [ 3P4 unazeni i from c subuni ts oR\t rat GABAA
receptor of 100 n d$p§ehwpgoﬁhog,hgre erre nt the conpdu of the
invention ar quﬁqg un| reI _@%/ he©an ,

and a3 subunit ® tabl e Qrel ow i the activi of sone
preferred conpounds: fl'l)a CSH‘p'r’dﬁlh‘Efé“eof forrrul an /”as |1 as thei

pharmaceutical ly us g\apl d additioh salts ca bg used as madl“ mantgc
e.g. in the formof ptar maceutl cal pr epar ations., The pharnaceut i 8al
preparations cqug%enga} (g( oraII N='e.g. in-the formof tablets,
coated tablets % *har sof?‘v@él atine capsul es, solutions,

enul si ons or suspensions. The adm ni stration can, however al so be effected
rectally, e.g. in the formof suppositories, or parenterally, e.g. in the

form of isjection sdnuict@dsnce With ehemosntSnfouhdoNMbrehdla vn@llstd%tea with an
phar maceut i canl%/; usabl e aci d addi tton salts an be processed

phar maceut i 19 AgEpL in;the Presiice oppase pteleriate é?(lE‘Pﬁ'a ?sfmf‘%iﬁa product i on
of tablets. lﬁiﬁﬁpb&ohabhdé shiodeigaotcand: o digel atmegae@@m@mgv HACHIBE:
corn starch or derivatives there c, aric.a or its salts etc can
be used as s’iffL‘H 1BedP O é%ﬁ?%c%mgouff%?ff%’ Flétlg %(’J‘? g“t%ﬂﬁ'& REYALigaslpReT
capsul es. Sbbﬂcaftlcﬂy es@ah@t}%‘ﬁe&t featticitdtdp gﬁiaﬂirlart%n%rﬁ 2 log foraiffa X iobtiipéet abl e

oil's, waxes ts, sem and liquid p yo s, etc,. Suitable EXCI pi ents
for the Hﬁnul?ya ﬁ‘?aétlﬁ?oglggrm%\“&%’x%lﬁﬁ ésaﬁ‘l? iog of li 11sopgpylamide or

saccharose, lithiteh hexaugdlivldigildidese TEIPde%E?-T( @B{e@lﬂé‘rﬁhﬁL&@ﬂﬁleglﬁgidoma@fﬁd 0?
cero vegetable ollSs elcC.

solutions are wat er | cohol s
201 (bl o eweci ulie Rt bl withs Setues pebosled saluy St etpbisodanmmsr s e d i 1ret
waxes, fats,psesiun tegtbatoRide bt sudigmpglyats etc.

15 ' ' Scheme 4
R N 0] p _N
\r, p \r p
N . OH , N
R); (R);
N, Ny N
N N N .
N 4 N N/
\1(22 \<R2 \(2
R
/ halogenating
agent



Mor eover, the pharnmaceutical preparations can contain preservatives,

sol ubilizers, stabilizers, wetting agents, enulsifiers, sweeteners,

col or ant swof2o@wasaat s, salts for varying the osnotic pressmwreooshufobers,
maski ng agents or antioxidants. They can al so contain still other

t herapeutically val uabl e substances. The desage can vary within wide limts
and wI'l, of course, be fitted to the individual requirenents in each
particul ar case. | nAgendirgltp s¢hentehipacampoonfd of fakmatirK Bikgtrdgsedto thedai | y

dosage of abhout 10.to 1000 er son_ pf C qund of,. general . formul a |
Should be Sty oBPRAPE AReHIRSRK, B3 el by eehlrp ot R B3 Qaide M o
when necessathanollelelated camhpeyataxa Dptabotyatios of atenphendofasanilaXiveat i on
without Iimting it. Al eratures are gi.ven in degrees | sius. Exanple
A Tablets ofPREPT Sl SRR E L e h s e A PR St

manner : g/ eshhple dischylare gydobdibntybethed, acdloaeddbmperaturs] far exanidle 200 °C or

M crocrystalline gellul ose 34 nesi um st ear at Tabl et wei 100

Scanp e B CaiRBe spe RE% EneliAtsmeding of Brawial shhin iR adarade

ng/ capsul e Aoctipvend ubformoid biGedczioh edth dhbdpptoprints haogdnhaBon TagentHfofapsul e

fI11 el ght 200, The AStd e BHRS! AN 8:aifSb %8 ARdnsRI BurdS R 8adhg sldihst 'Y

or the like, in an appropriate solvent, for example N,N-dimethylformamide or

10 dichloromethane or the like, at ambient or elevated temperature.

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

15  subunit and are therefore useful in the therapy where cognition enhancement is required.
The compounds were investigated in accordance with the test given hereinafter.

Membrane preparation and binding assay

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

transfected) or human (transiently transfected) receptors of composition 1332,

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
25  polytron for ca. 20 sec on ice and centrifuged for 60 min at 4 °C (50000 g; Sorvall, rotor:
SM24 = 20000 rpm). The cell pellets were resuspended in Krebs-tris buffer and
homogenized by polytron for ca. 15 sec on ice. Protein was measured (Bradford method,

Bio-Rad) and aliquots of 1 mL were prepared and stored at —80 °C.

Radioligand binding assays were carried out in a volume of 200 pL (96-well plates)
30 which contained 100 pL of cell memebranes, [’H]flumazenil at a concentration of 1 nM

for a1, a2, a3 subunits and 0.5 nM for a5 subunits and the test compound in the range
of 10™"? - 3 x 10°° M. Nonspecific binding was defined by 10° M diazepam and typically
represented less than 5 % of the total binding. Assays were incubated to equilibrium for 1



in a conmm nuting machine. The m xture is returned to the mxer, the talc is
added thereto and m xed thoroughly. The m xture is filled by nachine into
hard gel avonesapgul es. Exanpl e C Suppositories of the fetlrowagoc®oposition
are manufactured: ng/supp. Active substance 15 Suppository mass 1285 Tot al
1300 The suppository nmass is nelted in a glass or steel vessel, m xed

t horoughly and cooled to 45C. Thereupon, the finely powlered active

subst ance i hoatidadd dndtaiesed dnsd GFIGEhitflterd (Hatkalﬂ&)sb)dﬁl&pabﬁ esing oRpilatdl y.

The mixture is poured into osi.t.o Ieft to
cool, the shiyedst H’ng ﬁ’n‘gen ?lgﬁﬁ%légo#?gﬁq algges%r#d& S48

i ndi vi dual | ﬂltbxnrewﬂedD@ﬁﬁfact@\ﬁtyﬁﬁisaﬂeteﬁt@d by liqiid sf:mhllmm@xmxmgﬁﬁealms Were
provided for .illustration e i nvent:i on., The oul d not. he consi dered
as liniting® %ﬁ‘é@g E‘?‘“ﬁ%ét (M']?%’ﬁ? Jnd athe éF 9P %é‘frﬁg D3 esent at i ve
thereof. Exanple 1 10 Chloro-9Himdazo [1,5-a] [1,2,4] triazolo [1,5-d]

[ 1, 4] benzodi azefheaeompodidsloftittazodmparyi r@exfainp&,sﬂx]etd’ﬂeﬁzd)irolﬂile,aBe\d:]descrlbed

|,4]b di 9H I

[1° 4] bensodPRsEarnal Mo ABR R Prectas Kivao rgisglacERey S S Robeenikioe
under ar gon aﬁsQuQ&QtsQ)@tE@raBéMCx i&%pztwomoo fNPO: R £ YRk gkéféméd erdblimesi e
was purified by chromatography (Si chl or of orm et hanol = 100:0 to 98: 2)

and recryst abinpsesdsfafolme mvmdonaarebmﬁmgaﬂfecmdlfmgthbhé submhleratalwpwtir& oll. 05 g,
84% as an offwhite crystalline solid. MS: me = 224.2 [MtH +. b )

10- Chl or o- 9kRiamd @dzvbunits. g [1,2,41 triazolo f1,5-di 11, 4] benzodi azepi ne
To a sol ution of 9H—|mdazo[l,5-a] [1,2,4] triazolo [1,5-d]

[1,4] bengodiaaen lél@ bél%%%ﬁgho@nﬁéamg)da't@o%e( ei%rr%—):ofﬁﬁ§ux?dlded

N-chl orosuccinimde at anbient tenperdture. The resulting mxture was

stirred for_ 90 h at this tenperature and was then extracted with
Example No. | Ki[nM] hal | Ki[nM] ha2 | Ki[nM] ha3 | Ki[nM] ha5
1 3.8 1.5 0.7 0.3
2 “ 0.7 1.2 0.78 0.3
3 12.2 17.2 11.7 0.8
7 18.5 25.0 207 i.3
3 21| 24 244 2.0
10 22.4 25.6 11.4 1.2
12 - 5.9 15.7 8.0 1.8
21 33.0 24.1 58 1.4
22 19.6 05 21.4 18
30 287 187 204 12
32 20.5 40.1 16.0 1.1
46 2.4 0.8 0.6 ' 0.2
47 ' 2.1 3.? 39 0.5




di chl oronet hane (2x 20 n).
(20 nm.) and dried over sodiumsulfate.
acet at e: di chl or onet hane

wat er

(Si @2, heapbave/msiyl

water (20 nmL) afforded the title conpound (37 ny,

MS: me

[1,2,4] triazolo [1,5-d]
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The m xture was stirred for

DAL 40
I DIVBSO (10

Y
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dded—sodiommethoxide (291 ny,

3 h at 150 0C. After

addi ti on of

anot her sodi um methexp @ﬁn&s?&%maﬁa@&emmhéu phiridacAdically daBleQEdWadition

conti nued f

10

15

20

or. further

salts can

€ use

d3 as rnedlcaments, 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 for soft gelatine

capsules are e.g. vegetable oils, waxes, fats, semisolid and liquid polyols etc.

Suitable excipients for the manufacture of solutions and syrups are e.g. water,

polyols, saccharose, invert sugar, glucose etc.

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,

vegetable oils etc.

Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats,

‘semi-liquid or liquid polyols etc.

Moreover, the pharmaceutical preparations can contain preservanves, solubilizers,

stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying

the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.



m xture was concentrated in vacuo and the residue purified by

chromat ography (Si 2, ethyl acetate: nmethanol = 100:0 to 90:10) affording
the titl ewoeomwausade (650 ny, 62% as a white solid. M wte/ep28641000f M-H]  +.
b) 10-Chl oro- 3- et hoxy-9H i mi dazo[|,5-al [I,2,4itriazolof 1,5-dl

| , 4] benzodi azepi ne To a solution of 3-nethexy-9Him dazo[l, 5-a] :
[1,2,4]triazolo[l,5-d] [I|, 4] benzodi azepine (200 ng, 0.79 nmmol) in DVF (3
m.) was added |\rheHbmgesmﬁmmmdew(dlelﬁutn@ndwhmfs} wfittedhe theesul ti ng

suspensi on i ent tenperatu The ture was
diluted w t\é\@% uf’l re@ﬁ{&? ms(lf Bm "@ax cagﬁéﬁggnetr?a'il » WHE 675 Og?ﬁrum car bonat e
(2 N). Aft eladexmlsfamqdeYtMS@ethMéﬂm £00020g ptx)persdmf@mmmlmadd béyer s

wer ewashed ecation
by chromat ogﬁg%ﬁ%@;ﬁmaﬁ,%ﬂogg%gng& ? ﬁhﬁ%dae%{g]é? gi ﬂ%ﬁ% g%aeﬁ%yo 2 lto
4:5:1) aff ortded %‘H@ €1 R9€SSt¥npound (47 ng, 21% as a V\/mte solid. M8 nfe =

288.0 [ M+tH _+ a | e Ioro -ethoxy-9Him dazo [1,5-a] [1,2,4
tri azol[ 0 |[‘|]1 Té)e(ﬁ) q@ngaf@@é@d.ﬁq pgssent 1¥1vent10n without 11m1t1ng 1t]Al{ ]

3- Et hoxy- 9H-té;ﬂ’?§}aﬁﬂé§ar5 @Q{,,Qdegfgegcagﬁgo[l 5-d1 fl, 4l benzodi azepine To a
sol ution of | uoro-9H i m dazo[l, 5-a] [I, 2 4]tr|azol o[l,5-d]"

[1, 4] benzodi azepi ne (600 ngy, 2.49 mml; in DX/BO (6 m) was added a sol ution
of sodi um et hoxide in ethanol (21% 3.23 mml ) and stirred for 4 h

at 130 0C. The maxretsrcﬂftmn@mgeaﬁfpagladnmrmmf@ctafkd ihlfige is@al dhignepuri Ti ed
by chromat ography (Si O, ethyl acetate:dichloronethane: met hanol 8:2:0 to
6:2:2) affording the title conpound (613 ng, 92%  as a Whltb? SO|Id MS: me
:2682f(i\/H-H] +. b 10- Chl or o- 3- et hoxy- 9H-i ni dazof 1, 5- /tablet
ri,2,4itriazolofl,5-d] [~benzodi azepine To a sol ution of

3- et hoxy- QHAcniivdaﬂﬁfahcéS a] [1,2,4] triazolo [1,5-d] [I,4]benzodi azepi ne
(200 nmg, 0.75 mmol) in DMF (2 rrL) was added at anbi ent tenperature

1, 3- di chl or 0*“85%_ gi et hyl hydantoin (81 mg, 0.41 mol) ang?sti rred for 24
h. Anot her mmrhlsardof 1, 3- dichl oro-5, 5-di net hyl hydant oi n1540 ng, 0.15
mol ) was a(M Wﬁ‘?&ﬁ“ rﬁ was continued for further 18 at anbi ent

t enpr eat ur e FHE R SIHS d| luted with ethyl acetate (% n), washed

wi t h aquepuMspdsium sarstenat e and dried over sodium sul fate. Purification

by chromat ography (Si 2, heptane: ethyl acet at’leab?lt(\:ﬂglg ' rr%gane =6:2:2 to

Example B

Capsules of the following composition are manufactured:

mg/capsule
20  Active substance 10
Lactose 155
Corn starch 30
Talc : 5
Capsule fill weight 200
25 The active subsfance, lactose and corn starch are firstly mixed in a mixer and then

in a comminuting machine. The mixture is returned to the mixer, the talc is added
thereto and mixed thoroughly. The mixture is filled by machine into hard gelatine
capsules.



3:5:2) afforded the title conpound (126 ng, 56% as a white solid. M5 nie
= 302.0 [MtH +. Exanple 5 3-Benzyl oxy- 10-chloro-9Him dazo [1, 5-a]
[1, 2, 4] twbaseas{2d, 5-d] [ 1, 4] benzodi azepine a ) PCT/EP2005/010907
3- Benzyl oxy-9H i m dazo[l,5-aU 1,2,41 triazolo [1,5-dl [I,4ibenzodi azepi ne
To a solution of benzyl alcohol (1.1 m, A®+mol) in DMSO (5 nL) was added
at anbi ent tenperature sodium hydride (55% di spersion in mneral oil, 136
my, 3.11 nmol) and stirred for 2 h. 3ERmple&: 9H i m dazo[ |, 5-a] ,
[1,2,4]triazolo[l,5- d] [|, 4] benzodi azepine (500 ng, 2.07 mml) was added
and stirred for : w y and the
resul ting suspen%ﬂggﬁ&g?g?%erfg%&@ggeﬁpﬁowﬁﬁg%%ﬂegﬁperat ure.
Filtration, washing with water (3 nL) and purification by chromatography
(Si @2, ethyl acetate:dichloronethane: methanol = 8:2:0) mgfsuppled the title
conmpound (490 ng, 72% as a white solid. M5 mle = 330.1 [MI-H +. b
3- Benzyl oxy- A&iveNBbRartet | m dazo[l,5-a ~I[I,2,4 Itriazol of I;55-dl
[1,4i benzodi azepi neAs descri bed for exanple 4b),
3- benzyl o?y-gﬂﬂoﬂ‘it%i'?ﬂsﬁ ,5-a] [I,2,4]triazolo[l,5- d] [|1&Pbenzo-di azepi ne
(410 nmg, 1.25 mmol), instead of 3-ethoxy-9Hinmmdazo[l,5-1q [ 1, 2, 4]
-triazolo[l,5-d] [1,4] benzodi azepi ne, was converted to the title conpound
(Si @2, heptanerethyl acetate:dichloronethane = 6:2:2 to 3:5:2, 276 ng, 61%
whi ch was obt ai nelf HEPSSIRRY Pass1, tef@:a $8 orstge] yessels mixqd thoromghlysnd 6
[1(2- %Ibor o- g_—wwalqzms&;:ﬂ?fﬁ}%@aﬂ, thagaelﬁbp{vaer%a[if}&t%%rsi;@sﬁﬂcg iiéﬁ'kl»dt@d Eﬂeretlo anc]l- 5. d]
: enzodi azepi ne.a) - 3-Phenoxy- I.m dazo[l, 5-a 2, riazolo 1, 5-
[ 1, 4] benzodi STEEI G AdesidisperrascemRletcli Hagmistizz)is poured into suppository moulds
3-f1 uor 0-19H éfsutlalofike, Tefedo dodl, Thehlippbditdziod fre kHenremdled frofhl the BrRidliagepi ne
(500 ng, 2.07 pmmpl),.was .converted usin 1enol instead of benzyl al cohol to
the title coffsbtf r‘ﬂ‘d(v\é‘\?‘&l}'l%‘t"ﬁ’ﬁl’apééé’f 5{6%134 hl or oret hane: net hanol = 8:2:0 to
6:2:2, 330 ng, 51% which was obtained as a white solid. M5 me = 316.0

[ MH] +. b) TR fohbwing-eRarpplesave pritédfod Akelrhtidr §thé ihvéntidn. tThepau®d hbt.br- d]
[I, 4l benzodi azepi n Af desctrhl bed far, exanpl e 4Db), , ,
3- phenoxy- 9I—?°i"ﬁ’{38"§§8f 1mgling fic,oi’,"'@? then¥epdiog, huf mgrely as being representative
thereof.
15 Example 1 .
10-Chloro-9H-imidazo(1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
a) 9H-Imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
9H-Imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine-10-carboxylic acid' '( 1.5g,
5.61 mmol) was heated under argon to 290 °C to 310 °C for 10 min (CO;-evolution). The
20 residue was purified by chromatography (SiO,, chloroform:ethanol = 100:0 to 98:2) and

recrystallised from ethyl acetate affording the title compound (1.05 g, 84%) as an off-
white crystalline solid. MS: m/e = 224.2 [M+H]".

b) 10-Chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
25 To asolution of 9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine (100 mg,

0.45 mmol) in DMF (2.3 mL) was added N-chlorosuccinimide at ambient temperature.
The resulting mixture was stirred for 90 h at this temperature and was then extracted with
dichloromethane (2x 20 mL). The combined organic layers were washed with water (20
mlL) and dried over sodium sulfate. Purification by chromatography (SiO,, heptane:ethyl

30 acetate:dichloromethane = 75:15:10) and trituration in water (20 mL) afforded the title
compound (37 mg, 32%) as a white solid. MS: m/e = 258.0 [M+H]".



d] [I, 4] benzo-di azepine (410 ng, 1.25 mol), instead of

3-ethoxy-9H i m dazo[l,5- a] [1,2,4] triazolo [1,5-d] [1, 4] benzodi azepi ne,
was convewbedodasizhe title conmpound (Si 2, heptane: et hylpcT/EP2005/010907
acetate:dichloromethane = 7:2:1 to 4:5:1, 183 ng, 72% which was obt ai ned
as a white solid. M58 me = 350.2 [ M+H] _1§xarrple 7

10- Chl or0- 3- (2-fl uoro-ethoxy)-9Himdazo [1,5-a] [1,2,4] trlazolo [1,5- d]
[ 1, 4] benzodi azepi ne Sodi um hydri de (S55Bgahg@ersion in mneral oil, 158 nyg,

3.6 mol ded. t L tirred f t, anbj ent
Cempor at Ur ¢ 10 RpLitRerRAE daiel -5 0: a3 iejo hetsd LU ERAFPEE  and

stirring was) & T bro L4 ifoazb s 1214 HiaboloPf3-1[ 12 ntzb@lﬁz fne
S d azol O
of 1, ?ﬂé?lr?e‘gé&l%}?[ hsﬁsél %ﬁ‘élbm@dmgga@er to

10-chl oro-3-fl uoro-9H-1i

[ 1, 4] benzodi®aBiREAEOR

130 OC foy qottaﬁﬁfx?ﬁ@aélﬂl m% Idstst Rchol fnhdiethPehe gryeéladlsm(yﬁ&heﬂ-moomh&%
W t h aqueous %O S}iext racted wt h, et hyl acet ate i‘l Dryi ng over
sodi um sul féflgeé o A%y 3t 209t Conndsy acRitogeR-dHResphere( Spepes t BSRENSIORyVas

acetate: di ghh@HowRrh h@oemf Kep n% fs@rr@d For20.5a faproded fifieatioht 4 GRImRGH( 107
nmg, 46% as a white solid

|l e 8 10-Chloro- 3-
(2. 2-di fi uohsPERREZYP L09HmLhe flsd [ﬂle sﬂeaforpnogldﬂmﬁ &a%%))oas[@ gtf-wiyite solid.
[ 1, 4] benzodipg.apiener£353 dgsernt.bed for exanple 7,
10-chl oro- 3-fl uoro- 9H—|mdazo[l 5-a] [1, 2, 4] trlazolo [1,5- d] [1,4]
- benzodi &epi ne (400 ny, 1.45 rrrml) was converted usi ng 2, 2-di fl uoroet hanol

i nstead of Zy)fibucHier)-Saneto- bH ﬁxneaztolyibsl [qmgw}elo([ﬁs@m DBBLAREENRY!

acet at e: di chI oronet hane = 6: 2 i ch.was obt ai ned

as a white <13 Wspamsiongfd- ﬂuossz?H_L Hpmllﬁ a]Beég%rléZ@o [1e- @{M}h?ngodlazepme
(2,2,2-triflyesq; 25Nl HHDMA (@@%ﬂ)[wlas%aaéd 1, ;&mrots b 3zAbiylhidRnoid]

[1, 4] benzodi azepl ne As described for ex crzr[P
10- chl or o- 3-(FPh8r b2OMMeN HeRYHPNSOVET 2 peri Qﬁ“ﬁ?‘% Hpbjept temperatyrp The mixture

% g] getnz @?: Q&%Btl{}ﬁd fo%lqgrtﬂg 118G A3hiTRRhperitase &ﬁWﬁHﬂ%@ed%‘tm&hyl acetate (150
ri or oet nano
LrInL) washed with aqueous sodium carbonate (100 mL) and extracted with ethyl acetate

(150 mL). Drying over sodium sulfate and purification by chromatography (SiO,,
dichloromethane:ethyl acetate = 7:3 to 5:5) afforded the title compound (4.24 g, 66%) as
a white solid. MS: m/e = 276.0 [M+H]". '
20
Example 3
10-Chloro-3-methoxy-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
a) 3-Methoxy-9H-imidazo[1,5-a][1,2,4]triazolo(1,5-d][1,41benzodiazepine
To a suspension of 3-fluoro-9H-imidazo([1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepine
25 (1.00 g, 4.15 mmol) in DMSO (10 mL) was added sodium methoxide (291 mg, 5.39
mmol). The mixture was stirred for 3 h at 150 °C. After addition of another sodium
methoxide (291 mg, 5.39 mmol) stirring at 150 °C was continued for further 3 h. The

mixture was concentrated in vacuo and the residue purified by chromatography (SiO,,
ethyl acetate: methanol = 100:0 to 90:10) affording the title compound (650 mg, 62%) as
30 awhite solid. MS: m/e = 254.1 [M+H]".

b) 10-Chloro-3-methoxy-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d]{1,4]benzodiazepine
To a solution of 3-methoxy-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-d][1,4]benzodiazepine
(200 mg, 0.79 mmol) in DMF (3 mL) was added N-chlorosuccinimide (116 mg, 0.87

35 mmol) and the resulting suspensioﬁ was stirred for 14 d at ambient temperature. The
mixture was diluted with ethyl acetate (20 mL) and washed with aqueous sodium

carbonate (2 N). After extraction with ethyl acetate (20 mL), the combined layers were



I nstead of 2-fluoroethanol to the title conpound (Si @2, heptane: et hyl
acetate:dichloronethane = 6:2:2 to 3:5:2, 62 ng, 24% which was obtained as
a white swbi2dos/d¥Bizoni e = 356.1 [ MrH] +. Exanple 10 PCT/EP2005/010907

10- Chl or o- 3-vi nyl oxy-9H-i m dazo[ |, 5-a] [1,2,4] triazolo [1,5-d]

[1, 4] benzodi azepi ne Sodi um hydri de (55% elllEper5| on in mneral oil, 158 ny,
.6 mmol) was added to DMSO (5 nL) and stirred for 15 min at anbient
t enper at ur e waghdd| with weteh 8{oinL] HjlUdnidd, over slodururmlsyllfatta.sPtacﬁztenbldb)o pwi se and

0 el oo 3 FaBreRYEEY {%?Qafh% By s s GlonRhige 2 R2 o 45:1) afforded
[|, 4] benzoditketgd coengR06E (4g mg) 278 ) anowhite sodidr Bdc ti/on Zﬁsﬂt[M-féﬂNas heated to
130 OC for 3 h before it was diluted with ethyl acetate (20 nlL), washed

wi t h agueous Na2CO and extracted with ethyl acetate (20 m.). Drying over
sodi um sud fate and purification by chrExaatpdgyt aphy (Si O, heptane: et hyl

scetat e o st B30t 2 1 3.0, AL e (2

10- Chl or o- 3] z-mmmw-mmms-awu ptij dazap| 1, 5-dH]1 4] berzodiatepiize oI o[l, 5- d]

|, 4 benzod e T sus Sio 1Q:chl qr.o- 3-f1 da o , 5-a
[} 3] berzodya oBu e, g RSRRRE O, 81 LI 1L RS- e me ozl S
te':]hyl eneﬁgl 3(6@11 mg,zz ﬂmmmd}agald]slisg) (?th?sﬁwdg?gsgﬁgf&ﬂlmﬁhbxﬂem})l % ~and

e reactjon e sulting sol ution
was dil ut®ed e&haf’ﬂ g@é ao’t Brﬁ? stgred fr By § ﬁﬁ%’e&‘%ﬁ” Bxtract ed
vmht h et hyl aﬁﬂcteatxateﬁﬂﬂ vadu)o anlarthe mglduvpnnﬁﬂbbynhremlafo@t@har@ﬂﬂamlé;ﬂ| cation bly
chromat ogr a t 0-9;1)..afforde tit
conpound (75 %@tg%é%%’m T{g‘é&%séoﬁ #%&md’é’fffhiz‘fl %&gﬁpl e 13
10- Chl or o- S;ﬂgwlztyd)ammntgkbhdrmwe[ﬂz% 2dM+{H]"2, 4] triazolo [1 5- d]

[ 1, 4] benzodi azepi ne To a sol ution of _
3-acetyl am no- 10-chl oro-9H i m dazo[ |, 5-a] [I, 2, 4] triazolo[l,5- d]
[, 4] benzo- &) ap4THlo-3-BtHdxppH- ﬁnﬁszTlYBla)Hli N4 ENEzoldlG,5rd]) 1 whenaddiiedpinet assi um

bi s(trimet hyllosa{ s|o¥utzon of%eetﬁoxy-%M 1m1daz<|;|ﬁ 5- a] ?5 4'ﬂ'riaz§lof’1 5 rETB' Q]benzodliage%ugg xture

was stirred
(200 mg, 0.75 mmol) in DMF (2 mL) was added at ambient temperature 1,3-dichloro-

5,5-dimethylhydantoin (81 mg, 0.41 mmol) and stirred for 24 h. Another portion of 1,3-

dichloro-5,5-dimethylhydantoin (40 mg, 0.15 mmol) was added and stirring was

20 continued for further 18 h at ambient tempreature. The mixture was diluted with ethyl
acetate (20 mL), washed with aqueous sodium carbonate and dried over sodium sulfate.
Purification by chromatography (SiO,, heptane:ethyl acetate:dichloromethane = 6:2:2 to
3:5:2) afforded the title compound (126 mg, 56%) as a white solid. MS: m/e = 302.0
[M+H]".

25 Exarhple 5
3-Benzyloxy—10-ch10ro—9H-imidaZo[1,5-a] [1,2,4]triazolo[1,5-d][1,4]benzodiazepine
a) 3-Benzyloxy-9H-imidazo[1,5-a][1,2.4]triazolo[1,5-d][1,4]benzodiazepine
To a solution of benzyl alcohol (1.1 mL, 10 mmol) in DMSO (5 mL) was added at
ambient temperature sodium hydride (55% dispersion in mineral oil, 136 mg, 3.11

30 mmol) and stirred for 2 h. 3-Fluoro-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (500 mg, 2.07 mmol) was added and stirred for 3 h at 130°C.

Water (15 mL) was added slowly and the resulting suspension was stirred for 15 min at

ambient temperature. Filtration, washing with water (3 mL) and purification by
chromatography (SiOs, ethyl acetate:dichloromethane:methanol = 8:2:0) afforded the
35 title compound (490 mg, 72%) as a white solid. MS: m/e = 330.1 [M+H]".

b) 3-Benzyloxy-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine




for 45 mn at anbient tenperature. Methyliodide (217 nL, 3.47 mmol) was
added and stirring was continued for further 2 h. The reaction m xture was
di | ut ed wvohoetdaydzoacet ate and aqueous Na2CO and ext r actrea/prrdos/oedony |
acetate. The conbined organic | ayers were washed with brine and dried over
sodium sul fate. Purifi cati on by chromatogngphy (Sig 2 > heptan: et hyl
acetate:dichloronethane = 6:2:2 to 3:5:2) afforded the title conpound (65

nmy, 9% as aks\/ﬁkb&rﬂ)eﬁIfbﬁéx&hipﬂd%)S&bheryloB@9Hﬂrﬁ1d§z<ﬂ@3 i, M]‘ﬂhazblo['i?ﬁa”m e 13

10- Chl 3- 9 d t |
10 O o b Blind T ot 2s bk ekt s oSkt [¥521 .
7.62 nmol) ia)| lw\/ﬂQr(aaolEﬁ[-]) SA@?}@ ﬁﬂ&&ddﬁ@éﬁlwyﬂdﬂﬁﬁe& %@ﬂ@l@&h@b@ﬂd (330,,

m neral oi 261 the m xture was st r h at
anbi ent tenﬁ@PEﬁ“ﬁg&Yl AGE o resmr bR w60 i %2076 me, 6 61965 Which was cBtained

, 5-a] [, 2, dktritaegbahl MS- dle £ Bo4] emzndi azepi ne (300 ng, 1.09 mol) was
added and stirred for 2 d at 130 0C. The reaction m xture was diluted with
water (30 nmL) and extracted with ethyl acetate (30 nmL). The organic layers
were washed with water (30 nL) and brlgﬁn(qa%m_) Dryi ng over sodium
sul fat.e and pur| fication by chronat hept ane: et hyl

acet at e: di chi0cFdlege- ﬁa’f]l’én%gli'lgufl%?oglgr aﬁ)l 2a4r F&ﬂfzﬂk’cﬂl 1 b4lbprazodisupringd (94
mg, 29% as a@?»%eh@x@gi-ﬂ ﬁ'md% 1 gfa 1_2 Odaz1d] MsH1 [ 1H4 ] HENAIRZ 1111@

3-Benzyl am no- 10-chlo -a razo 5-d]

[1, 4] beni%d.%ﬁwd/&mrﬁx)%m@aéﬂ -HoororEbnmidaze | Liba léﬁhwda&b‘{l 5-a]
[1,2,4]tri azc?%&]fbe&o eﬂaz%Jmél(]sb@&zgo%%ﬁﬁmevaé &%efmd u;xné bR stcan gt

benzyl am ne was stirred f at Q0 OC, bhefore water

(10 m) was beaadecohql the tg&’ﬁ\?@éﬁ d {§1Pp eélwlnyqietaeétcai%omﬁlamweﬁm%as hed
subsequent | yg. 3 td15:22U845 ¢ NABOQKi2Pwal dbtaindd Wes %lté ?&faLMs Ryykngegver

sodium sul fate and purifi catl on by chromat ography (S @2, heptane: et hyl
acet at e: di cHMtBhet hane = 7:2:1 to 4:5:1) afforded the title conpound (120
ng, 23% ;as a yellow solid. M5 nme = 3631[I\/H—I] +. Exarrple 15
3- (Benzyl - net hyl -am no)- 10-chl oro-9Him dazo [1, 5- } 4] triazolo
[1,5- b) 10-Chloro-3-phenoxy-9H-imidazo[1,5-a] [1 2 4]tr1azolo 5-d] ['1 4]bénzodiazepine

As described for example 4b), 3-phenoxy-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

d][1,4]benzo-diazepine (410 mg, 1.25 mmbl), Ainstead of 3-ethoxy-9H-imidazo[1,5-

a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine, was converted to the title compound (SiO,,
20  heptane:ethyl acetate:dichloromethane = 7:2:1 to 4:5:1, 183 mg, 72%) which was obtained
as a white solid. MS: m/e = 350.2 [M+H]".

Example 7

10-Chloro-3-(2-fluoro-ethoxy)-9H-imidazo[1,5-a]1,2,4] triazolo[1,5-

25 d] [1,4]behzodiazepine
Sodium hydride (55% dispersionl in mineral oil, 158 mg, 3.6 mmol) was added to DMSO
(5 mL) and stirred for 15 min at ambient temperature. 2-Fluoroethanol (524 pl, 9.1
mmol) was added dropwise and stirring was continued for further 1.5 h. After addition of
10-chloro-3-fluoro-9H-imidazo(1,5-a][1,2,4]triazolo{1,5-d][1,4]benzodiazepine (200

30 mg, 0.73 mmol) the reaction mixture was heated to 130 °C for 3 h before it was diluted
with ethyl acetate (20 mL), washed with aqueous Na,COj; and extracted with ethyl acetate
(20 mL). Drying over sodium sulfate and purification by chromatography (SiO,,
heptane:ethyl acetate:dichloromethane = 6:2:2 to 3:5:2) afforded the title compound (107
mg, 46%) as a white solid. MS: m/e = 320.2 [M+H]".

35



d][I, 4] benzodi azepi ne To a sol ution of

3-benzyl am no- 10-chl oro-9H i m dazo[|,5-a] [I|,2,4]triazolo[l, 5-

d] [ 1, 4] bewoeoetiazepi ne (104 ng, 0.29 mmol) in DVF ( 1 mierTwe300300@d7
potassiumbis (trinethylsilyl) amde (0.9 Min THF, 410 m., 0.37 mmol) and
the m xture was stirred for 45 mn at anbil@nrt tenperature. After addition
of methyl iodide (23 nL, 0.37 mvl) stirring was continued for further 20
h. The reaction m"xture was di | ut ed wi Exanepltgl acetate (30 nlL) and aqueous

Na2CO . The ous_ e t et at.e,.(30 nL) and the
conbi ned or g?ﬂ#@ PST ’)si C[v}gr%macrl %p@mﬁﬁ ‘QH ?Zf 2glolh¥i cation by
chr omat ograpﬁf/l,{]ﬁnemdldzemane. et hyI acetate: dichloronmethane = 7:2:1 to

CREJCART SRR e e LN R

[1,5-a] [4, H]44} bexﬁadhh@epﬁrﬂe @00 g .43 hhesiy ads airﬁzﬁhé@uéﬁﬁ%}yzscﬁﬂhﬁﬂo@ﬂha@cﬁl

10-chl oro- 3-.fl uo OHim I 2,4 | 0
[ 1, 4] benzodi 3?815{‘%62 @U@eﬁﬁﬂq% %tf#foq[ofnﬂoﬁn%@}kfpﬁ{rﬁeei a seal ed tube was
added nor ph(ﬂ;&tﬁ& cﬁ&ﬂoﬂ&netﬂan}: =H6ID'|2)to aise, p4seme) lS)(Io/bl)’ﬁhMggvagbbtragﬁd af Owh#t8 h at
130 OC. Furt r 2 3. 74 M was added and stirring was

i B e %

conti nued fof? 0 OC The reaction mxture was diluted with
ethyl acetate (20 nlL), washed aqueous Na2CO and extracted wth ethyl
acetate 320 m.) . Dryl ng over sodi um sul f at é gnd purification by

chromato 9aphy (S @2, heptane: et hyl i chl or onet hane: met hanol =
5:3:2:0 to Oro/Ghidks- 5)(2zzfztﬁrﬂi@doiebﬁ,xw 9anﬁ@mapyslq] [ 82 trdrolo{1%) as a white
solid. Ms &—343 M-H +. Exanpl e

10- Chl or o- 3- @#ﬁ?mﬁplﬁeyl 9H-i mi dazo [1 5-a] [1,2,4]triazolo [1,5- d

[ 1, 4] benzodi gzRRéNRd For Samlet, i10RhRfro- 3 fluoro-9H-imidazo[1,5-a g[l ,2,4]triazolo[1,5-
10- chloro3f uor o-9 mda% %I 5a ﬁ4]tr|azolo
[ 1, 4] benzodid ]e‘bh OH;?GEPIHE; rVaseeyertsd rﬁ’EI)“g\%a?sz' oethanol
t1 gbo%r phgl ':):Hﬁee(cpﬁﬁl -f%oro&hdndTB khe t&fb@oh{ﬁuﬂuxslwzgu%es&m red for 18 h at
an
acetate.;hchloromethane = 6:2:2 to 3:5:2, 62 mg, 24%) which was obtained as a white

solid. MS: m/e = 356.1 [M+H]".

Example 10
20 ~ 10-Chloro-3- vmyloxy—9H umdazo[l 5-a][1,2,4]triazolo[1,5- d][l ,4]benzodiazepine
Sodium hydride (55% dispersion in mineral oil, 158 mg; 3.6 mmol) was added to DMSO
(5 mL) and stirred for 15 min at ambient temperature. 2-Fluoroethanol (524 pl, 9.1
mmol) was added dropwise and stirring was continued for further 1.5 h. After addition of
10-chloro-3-fluoro-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d] [1,4]benzodiazepine (200
25 mg, 0.73 mmol) the reaction mixture was heated to 130 °C for 3 h before it was diluted
with ethyl acetate (20 mL), washed with aqueous Na,COj3 and extracted with ethyl acetate
(20 mL). Drying over sodium sulfate and purification by chromatography (SiO,,
heptane:ethyl acetate:dichloromethane = 6:2:2 to 3:5:2) afforded the title compound (32
mg, 15%) as a white solid. MS: m/e = 300.2 [M+H]".
30
Example 11
10-Chloro-3-(2-hydroxy-ethoxy)-9H-imidazo[ l,S;a] [1,2,4]triazolo[1,5-
d][1,4]benzodiazepine
To a suspension. of 10-chloro-3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
35 d][1,4]benzo-diazepine (200 mg, 0.73 mmol) in ethylene glycol (2 mL) was added

potassium hydroxide (81 mg, 1.5 mmol) and the reaction mixture was stirred for 2 h at



d at 150 OC. The reaction mxture was diluted with ethyl acetate (20 nl),
washed aqueousNa2CO and extracted with ethyl acetate (20 nlL). Drying over
sodi um suvbave/@asdopuri ficati on by chromat ography (S Q2pchapbasei@vhyl
acetate: dichloromethane = 6:2:2 to 3:5:2) afforded the title conpound (490
mg, 75% as a light brown solid. M5: me-20359.2 [ MtH +. Exanple 18
10-Chl oro-3-imdazol - |-yl-9Himdazo [1,5-a] [1,2,4] triazolo [1,5-d]

[ 1, 4] benzodil &2 &piThe rewdtingsohitiom whs délg%‘ﬁﬂs?é}’l%@ﬁtel(ﬁo milierashediqueouss ny,

2.90 mol) ywg Qﬁ?&eﬁt&cm&g{%e@t@%ﬁnm rlgﬁgiégcév&??od"ﬁxﬂ s@lEat@ g ent

tenperature. [m dazole (493 at anbient tenperature
and stirred pmﬁc%mthmbe@nmgrapbr(&x@z» ety cetatamettrangbidiltli tod: 1o fforded the

10- oh or o- 3ntleuarodth [0 HaAbY) 22 Ak lof b mpzolal .

[ 1, 4] benzodi azepi 1.°45 e m xture

80 OC. The reaction mixture was diluted with ethyl acetate (20 nL), washed
aqueous Na2CO and extracted with ethyl x‘%ﬁ Ze (20 nm.). Drying over -sodium
sul fate and purification by chronmatograp @te? , ethyl acetate: methanol =
9:1) affordéf- Glﬂemtii-meeh)dampmu?id im8daznty,5-a[{ VR diazolefil, 5-€l] ot ]behzoMBzepine =

228, 1 [V s SRR Ao B R 1 2
}J,lfiz 41 tr9 i dikillkjb@rﬂszdmhep{x& (&/}Q)mg,zbﬁﬁ mszb) in€DMFr(il & mlr)evas hdded potassium c 00
uor o Ql{, henzodi az
0, 20 (ol R 92“?.@??3532@5?& Ak
: r a par ag agdan
washed with lrr}negrwé%r% &e’?iefor Pl_.‘r&xae ere Yor Sacg’er’érevrvaeéﬂﬁta te& iy Be&lY!

acet at e. Dryl over sodi um su erra
3- benzyl am aod Qqheomns ﬂhz@@i arfst ex}r—a[:tled 2\51@1] eltht)ll aczandta['lfheﬁ:orrdnr}ed organic layers were

1, 47 benzod Agedt 00, fan2a il Sk S8 L. Gll 095, Heangl Yol RAIBHRRD Y100

m.). After év ono JolOR acti va
mol ) ths nﬁxpuamethmhscesttc dnch]@rmnehhanea: B2 togem2 Jatffondqahehe &itlé oomBoimdaf6570 OC.

inder 2 hydPUhee 3E Al SRR REe S R B SRS MR on over Fyflo(r) vas
foll owed by addition of dichloronethane and aqueous
Example 13

10-Chloro-3-dimethylamino-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

20 d][1,4]benzodiazepine
To a solution of dimethylamine hydrochloride (621 mg, 7.62 mmol) in DMSO (3 mL)
was added sodium hydride (55% dispersion in mineral oil, 261 mg, 10.9 mmol) and the
mixture was stirred for 1.5 h at ambient temperature. 10-Chloro-3-fluoro-9H-
imidazo[1,5-2][1,2,4]triazolo[1,5-d}[1,4]benzodiazepine (300 mg, 1.09 mmol) was added

25 and stirred for 2 d at 130 °C. The réaction mixture was diluted with water (30 mL) and
extracted with ethyl acetate (30 mL). The organic layers were washed with water (30 mL)
and brine (20 mL). Drying over sodium sulfate and purification by chromatography
(Si0;, heptane:ethyl acetate:dichloromethane = 6:2:2 to 3:5:2) afforded the title
compound (94 mg, 29%) as a white solid. MS: m/e = 301.2 [M+H]".

30

Example 14

3-Benzylamino-10-chloro-9H-imidazo([1,5-a][1,2,4]triazolo{1,5-d] [1,4]benzodiazepine
A mixture of 10-chloro-3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (400 mg, 1.45 mmol) and benzylamine (793 pL, 7.26 mmol) was

35 stirred for 4 d at 130 °C, before water (10 mL) was added. It was extracted with ethyl
acetate (20 mL) and washed subsequently with aqueous Na,CO3 (20 mL) and water (20



Na2CO3 and the aqueous |ayers were extracted with dichloronethane. Drying
over sodium sul fate and purification by chromatography (Si Q2, ethyl

acet at e: divohbewmsebhane: net hanol = 9:2:0 to 6:2:2) affordedrris/oiion? e
conpound (2.36 g, 48% as a light brown solid. M5 me = 239.1 [MtH +. b )
3- Acetyl am no-9H-i m dazo[|,5-al fl, 2, 4itri2dzol o[ |, 5-d1 [I|, 4] benzodi azepi ne
To a solution of 3-am no-9H i m dazo[l,5-a] [1,2,4] triazolo [1,5-d]

[ I, 4] benzodimkkplryiegE2e68dgim Sulfite andgpyrificatioh bhtbbommgnqvﬁy(ﬁmo m.) were

added pyr i diyng, (1 efti Bt B AR AR 200 AR P b BotboudP( 30

mmol ). The re SUspéensi on was stirre

t enper at ur e.mgf23e4) aadd'ﬁlﬂovospltdf Mty odoaS6BadBI3] 't he resulting cristalline
solid was filtered and washed with aqueous Na2CO and water. Drying in vacuo
afforded the title conmpound (1.22 g, 44% as an off-white solid. M5 me =
281.1 [M+H] +. c¢) Example 15 ‘

3- Acet yl hl 9H: UL ' |l ori, 5- di

1 Zibéni?ﬁ&%ﬁzﬁ I TR PO Hore S Ao Uy ANt D Plrasolol £5-

3- tyl aiizrepine5- |, 2,4]t lo[l,5- d |,4]b - di [

(1?1(2:8 ?/Tg?mll.ruj{BBHm%til; % {)t a][ 3 ]Orl azl(zi_logn(g \%} [Z a;I% enzo- di azepi ne

(1.2, 4]triazdl dfqlutore EFEC EHE% Pé‘%‘g’ﬁ ipyargl i FhRAIta st e

\(lz\ﬁimg(ﬁu \r/]vg S( gi cL]){Z]I. ?,Eigﬁiﬂ dfa@d}ﬁxt\mm e?ane mgimjzh mbl) me 95/1133(1 11‘.5 mLQﬁaSadﬁf(@otgis;urﬁlZ? 0

31 0- b ol g ameripig e (a9 81 i 1B o Tero 7 Aier) he B mibeure i Burfed

% i j]lgenzogl fazeytriinea%srﬂb@ﬂd tempeRtkre N ftsazddition-ofimeillyl Zodide (23ipdz@BDmirdolp- d]
enzodi

, d
oo orr | SFaRe B (g ko3 30 S Rafti SR hipre was diluted with ethyl
[1,4] bgnz? dicatlé&ﬂBO exéﬂ)(lndaqbw lﬂ‘iagcagl'ldlle(agﬁ’ecﬁﬁ PaydBips éﬁrlﬁcﬁdgﬁlthﬁﬂl}ﬁ atenak ) ,
| NSt ea (0] ro Z , Or 2, 4l.-Tr1azol.o , DF .
o avtpr AL G Rdahe FYPAES higanic Hhyets it OHird By SOt TRt Biificlionhy
H/ﬁrH]l g : 1?4‘;’@%\1&;3@@%@ (81l Aepesherthyhicetitd: didhloeornethhfle =VB:1 @465: ) atfo3ddéd
C or

[1,2, 4l tri aZBE Gl C%mawn%?géﬁ%&g%fé5?15‘3%/&;@8&8‘64 |I‘6§-Jdn/feor37e7x%%ﬂé{ I'b),

3-ch|oro-9H-|mdazo[I 5-a] [I,2,4]triazolo[l, 5-
Example 16
10-Chloro-3-morpholin-4-yl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
20 d][1,4]benzodiazepine .
To a solution of 10-chloro-3-fluoro-9H-imidazo[1,5-a]-[1,2,4]triazolo(1,5-
d][1,4]benzodiazepine (206 mg, 0.75 mmol) in DMSO (2 mL) in a sealed tube was added
morpholine (98 pl, 1.1 mmol) and the mixture was stirred for 18 h at 130 °C. Further

morpholine (325 pl, 3.74 mmol) was added and stirring was continued for another 48 h

25 at 130 °C. The reaction mixture was diluted with ethyl acetate (20 mL), washed aqueous
Na,COs and extracted with ethyl acetate (20 mL). Drying over sodium sulfate and
purification by chromatography (SiO,, heptane:ethyl acetate:dichloromethane:methanol
=5:3:2:0 to 0:75:20:5) afforded the title compound (182 mg, 71%) as a white solid. MS:
m/e = 343.1 [M+H]".

30 Example 17
lO-Chloro-3-thiomorpholin—4—yl—9H-imidazo [1,5-a](1,2,4]triazolo[1,5-
d][1,4]benzodiazepine
To a solution of 10-chloro-3-ﬂuoro-9H-imidazo[1,5-a]-[1,2,4]triaiolo[1,5-
d][1,4]benzodiazepine (500 mg, 1.81 mmol) in DMSO (5 mL) was added

35 thiomorpholine (935 mg, 9.1 mmol) and the mixture was stirred for 18 h at 130 °C and 3
d‘at 150 °C. The reaction mixture was diluted with ethyl acetate (20 mL), washed aqueous



d] [I, 4] benzo-diazepine (302 ng, 1.17 mol), instead of

3-fluoro-9Him dazo[l,5- a] [1,2,4] triazolo [1,5-d] [1,4] -benzodi azepi ne,
was convewbedodiasizhe title conpound (ethyl acetate: hept aoempb@bsloosonet hane
= 4:5:1 to 8:1:1, 236 ng, 69% which was obtained as a white solid. M5: nie
=292.0 [M +. Exanple 21 3-Bronpb- 10-chlgpro-9Himdazo [1,5-a] [1, 2, 4]
triazolo [1 5 d] [1, 4] benzodi azepi ne a) (4-Brono-2-cyano-phenyl ')-carbamc

acid ethyl ﬁ@me@ame@ml&m ﬁihml?ﬁig%épmdﬁdrhlsﬂfz(téﬁxcﬁ g, 297
mmol ) in ethyl 3hI orof rmat e

U%S e@ted re_f%_)ﬁfor 5
h . The excBusfigatigpby¢ %’i‘ﬁf’%f fes Qé‘eﬂtﬁ)‘e at‘}Fté‘f‘? FREreRs A tl); J&ne
(96 ) was 3@%%&0@&@& @i onh gl (49 £ig pm/&}m;a {gB2BroWy sdlidoMSest/e = 359.2
crystallizatjon.  The resulting solid was collected byfiltration and rinsed
wi th cycl oh a“ﬁ@ Drying in vacuo afforded the title conpound (54.3 g, 68%
as an orange solid. M5: me = 267.1/ 26%am 1EI1/BH] . b) 9-Bromp-6H \1,2,41
triazolo \1,5-ci quinazolin-5-qgne T a S

( 4- br ono- 2- dfSridenendsimpdpzeldr Hathl allet FJ;CI zéitt”é?"]()hbsﬁl 1g,4] Woﬂﬂﬁﬁm‘? n

NVP (170 nlkousn RAGRH ( @%@Ys?@béﬂfnﬁﬁlnﬁlﬁex(aﬂ-&l ,028 mgl 290 b)) wal B&dddasul t i ng
m xture was stirred for at 160 C upder a gentle nltr(ge\fn sweep.

was cool ed W%@I(@)W@@Od@@r%@r\kétf@ﬂ af ambiepi tempsratarebpidarqinl 493 me é-26

resul ting Slrﬁ’h{)w WAR Sd R0k @ﬁbt&t?e%l t@Rhndlstifre@ Yrab B6ntiredifsy: ﬁﬁh@fml id was
collected by filtration and washed w th water an Drying in

vacuo af tr eﬁé@f adddition of K0-eHpsondntigorasdtimydazgiby-a gilﬁ‘lﬁ‘iﬂtjﬁglo 1 ow sol i d.

MB: mie = Zgg[l—l- 18&Z0Biak did (Itbo mg, 1.45 mmolR the n‘uxture was heated for 3 h to 80 °C. The
cH Brono- 2 fL2,4ltriazg %

- phen t f
9- br ono- 6H Fcacgoa}mxﬁuaez‘wd-’[llutgtw%; aﬁ%mlaaféwa?ef%ge ewe@z eq\ggouﬁg?{fzﬁg@;ﬂc{ .r% °

et hyl ene gl Aédl&ﬁh 1 ARt 20RSL DRk odtdr sd@AnDGlfaand eliﬁdaaﬂﬂgus Na.OH
(32% 22. )éﬂ,? 3 i r?géﬂ(slurr) %go atsedb(%t 13 OCfor ' The

resul ting s@hmmamgrmky S, eyl aretate: '@E,(héﬂ%i‘f ¥d) egglgéﬁmlp ung 82
crystall &szemgsl\%%') af 4 4RitPboliemb: k/eetmql[mm]ﬂ m) were added and the pH
of the suspensSion’was adjusted to 6.5 by the slow addition of glacial
acetic acid (14 nL). The resulting slurry was stirred for 30 mn, the solid
was col lected by filtration and washeghple 19at er and 2-propano|.

3-Acetyl-amino-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine

a) 3-Amino-9H-imidazo[1,5-a][1,2,4 triazolo[1,5-d][1,4 benzodiazepine
20 A mixture of 3-fluoro-9H-imidazo[1,5-a]-[1,2,4]triazolo[1,5-d][1,4]benzodiazepine

(5.00 g, 20.7 mmol) and benzylamine (50.0 mL, 458 mmol) was heated for 22 h to 190 °C.

After evaporation the residue was dissolved in ethyl acetate and washed with water and
brine. The aqueous layers were extracted with ethyl acetate. Drying over sodium sulfate
afforded crude material of 3—benzylarnino-9‘H-imid‘azo[l,S-a] -[1,2,4]triazolo[1,5-

25 d][1,4]benzodiazepine as a brown solid which was dissolved in methanol (100 mL). After
addition of palladium (10% on activated carbon, 680 mg, 0.64 mmol) the mixture was
stirred under a hydrogen atmosphere for 2 h at 70 °C. Aqueous HCI (1N, 32 mL) was
added and the reaction mixture was stirred under a hydrogen atmosphere for 19 h at 90
°C. Filtration over Hyflo® was followed by addition of dichloromethane and aqueous

30 Na,COs and the aqueous layers were extracted with dichloromethane. Drying over
sodium sulfate and purification by chromatography (SiO», ethyl
acetate:dichloromethane:methanol = 9:2:0 to 6:2:2) afforded the title compound (2.36 g,
48%) as a light brown solid. MS: m/e = 239.1 [M+H]".

35 b) 3-Acetylamino-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine _
To a solution of 3-amino-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
(2.63 g, 9.91 mmol) in dichloromethane (100 mL) were added pyridine (1.78 mL, 22.1




Drying in vacuo afforded the title conpound (25.2 g, 87% as a |light yellow
solid. Ms: mle = 239.0/241.1 [MtH +]. d) 9-Brono-6H 1,3
3a, 6-t et rmo200dnaB29 [ el azul en-5-one A sol ution of 4-breaea2240dltidool, 2, 4]
triazol -3-yl)-phenylam ne (25.0 g, 105 nmol) in di oxane (870 niL) and
pyridine (10.0 nL) was cooled to 12 OC. Ajzsolution of chloroacetyl chloride
(9.56 nmL, 121 mml) in diethylether (34.7 nmL) was added dropw se over a
per ihpd gf 8 rhiinol) ﬁﬁﬁ&c%@%ﬂi&%ﬁ%@@fg&ﬂmz?inolpT ilha r&_ﬁl_ltfngfspiﬁnﬁbﬂ wanstirrédeat Sd
within m th a : : e ture, was stirre
for 17,5 h 2ot HhbeCilrbRR ipwbspting Andadgionatratp arsipau e b pro and
it was adj ustiediline splitrFayfiltdiedid washd w&maguedﬁswzceyaﬂ@wate&.mymgan WeGiodue
was stirred ci'egltgg'for 30 m g}fm%\(gg (650 r‘%) anlgdaﬁlyl a_cetgl:e (22
). The cry@foa Atle pempinsti 1448 44vha AR i THRIE PR Wt db/eanPldr i ed i n
vacuo. Tritynetipn in ethyl acetate (100 nL) afforded the title conpound
(13.4 g, 469% as a light yellowsolid. M5: nfe = 279.0/281.0 [MH +] . e€)
Et hyl 3-brono-9H i m dazof 1,5-al 1,2,41 triazolo [1,5-d]
[ I, 4] benzodiaesdetarh fro- TRENIO -9M dbed2ofl S UHPEISrRRolef1,5-
9- bromp-6H-1,.3, 3a, 6-tetraaza- benzo[ e] azul en-5-one (10.7 g, 38.5 muol) in
chl or of orm ( NZod13zeRe ed over Al ox basic) was added
?BN,Zglt H_ m%‘f3 f7wsJ cﬁ:@éﬁﬂie)HQmﬁr eﬁcan@;er%b), 96@ely1ﬂfﬁ?{0)-9ﬂgﬂ}imeglg§1ﬁn@,?$4]ﬁ%ﬁj}i&b[p{-ihde

: : . ,.The m re was stirre r at__ref|.ux, en
cool ed t & 301151@4@2@:2%6@?%1% 23 Bg #@H&@om%ea@?%3-ﬁ€5°?<Y~RH-@wdém[ﬂécti on
wi t h chl or ofQ[1m,4 RAaA¥l0[ 11504 [ DA BRALSdidzeYiRE SwRbRvedtedas tiamede @@gﬁdmﬁussibzat e
and concentrated. In the an i_@.got assi%(snterto- buﬁ,yéate g4. é g ?‘?
5mol ) was AroRetBRREIPERARRL 5 2 311 A0 8RO B8 SRy Which 3Ry ghigicd e DA, 42
m., 38.5 mmab)idims:THFe £ 3151 M4t -25 0C to -10 OC. The resulting
suspension was stirred for 45 mn at -10 OC and then cooled to -65C. The

solution from above was added dropwi se within 10 mn and the m xture was
stirred fior 16 h at anbient tenperaturBamMeidc acid (1.6 nl) was added,
stirred for 15 mn_and then poured int4i ag NFHCS 3’435% 60 nlL) and et hyl
acet at e (96 3i0-Dichleror@diimidazg 1&"9&’51 _U'Wé?lé 3-di[d Adberspdiazeping e g with
ethyl acet atg 3(8hofl-bH-MRkSo[ {,5Q] N 4]0 oRI N¥1d at@dlagepifk) - Drying in
vacuo affordé e t1tle conmpoun . a, . as_a |g_t .

As described for example 2a), 3-chloro-9H-1midazo{1,5-a}{1,2,4]friazolo(1,5-
d][1,4]benzo-diazepine-10-carboxylic acid (EP 519 307) (17.5 g, 57.8 mmol), instead of

20 3-fluoro-9H-imidazo[1,5-a][1,2,4]-triazolo[1,5-d][1,4]benzodiazepine-10-carboxylic

acid, was converted to the title compound (14.1 g, 94%) which was obtained as an off-
white solid. MS: m/e = 258.0 [M+H]".

b) 3,10-Dichloro-9H-imidazo[1,5-al[1,2 4]triazolo{1,5-d]{1,4]benzodiazepine
25  As described for example 1b), 3-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzo-diazepine (302 mg, 1.17 mmol), instead of 3-fluoro-9H-imidazo[1,5-

a]{1,2,4]triazolo{1,5-d][1,4]-benzodiazepine, was converted to the title compound (ethyl
acetate:heptane:dichloromethane = 4:5:1 to 8:1:1, 236 mg, 69%) which was obtained as a
white solid. MS: m/e = 292.0 [M]".

30 ’

Example 21

3-Bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
a) (4-Bromo-2-cyano-phenyl)-carbamic acid ethyl ester
A suspension of 2-amino-5-bromobenzonitrile (58.5 g, 297 mmol) in ethyl

35 chloroformate (141 mL, 1.48 mol) was heated at reflux for 5 h. The excess ethyl
chloroformate (99 mL) was distilled off and toluene (96 mL) was added. Slow addition of
cyclohexane (228 mL) induced crystallization. The resulting solid was collected by



brown solid. Ms: me = 373.7/375.7 [M +. f ) 3-Bronp-9H i m dazo[l,5-al [I
2,4itriazolo [I 5-d1[I "l benzodi azepi ne-1 O carboxylic acid A m xture of

et hyl 3- bworoe®kkbm dazo[l,5-a] [1,2,4] triazolo[ 1,5- pdit/EP2005/010907

[1,4] benzodi azepi ne- 10- car boxylate (7.08 g, 18.9 mml), NaCH IN (76 nL, 76
mol ) in ethanol (70 nmL) was stirred for 1§ h at anmbient tenperature. The
solvent was distilled off (55 nbar, 45C) and the resulting |ight brown
suspensi on V&g .AH sed ﬁﬂse\aﬂv&l&  GEKEOURe Hﬂmrg ih v%lzu@;ff&éd Ehfa nla'z'%éméoaﬁd B540L.

The suspension was stirred f tered and washed tw ce
with water (&68%)asa ﬁ@}lgesﬂlﬂé %Fmdew&@ él/rzisgé [MTH/hcuo at 60 0C af f ordi ng
the title corrpound(6 65 g, 99% asallght brown solid. M5 me =

Rjondj benzodi azepi ne As

descr | bed5 f of, Q?,‘&}J)r?of?@)broﬁwa %o?%l’iég 1c §c1a]et}érﬂ-esger‘t]10 ] %' f%%ﬁ’l[)l 1,5-

d] [I, 4] benzo-di azepi ne-10-carb , I nstea of

3-f | uor o- 9H IMNMP A 170 md.) was fddrd:form}ylhydrm Q(ip 018 55@]nmol) The resultmg mixture
[ 4] benzodigzepiRg §ﬁfaPPé@/°6Curﬁi%k Qﬁet i 1&8&%%%@;52’ 3{ Rad Jb%léd'tb Fbaga%mound

(SI , ethyl acetate: | or onet hane: nol whi ch
was obt ai ned Ch@da‘ﬁat@ﬁ‘ 6‘340\mlt)é\7ﬁ§éddqgl slaydy. ']Fheges&ﬂtyuglslmmas ODC{1MIIQ|]Z5$C3I11

3- Brono- 10- I I _
[ 17benzodi azep| gefgrs%c]%ﬁﬂg:@g%ﬂlc{f%?Ssceoggcrtr%)dlbyzﬁlg%ﬁéaﬁ&%&%&l{hmg mﬁz 5-a]

[1,2, 4] t np azwbpfnol SDryig in|vaajdrdfezdedithg sidlpicormpound (32 &, 83%1) aﬁﬁbgl)t vellewst ead
of 3f|uoro | L Jtriazolo[l,5-d] [1,4]

- benzodi azepsl%lr;g Msdﬁ?ég()?g‘g?/g@}o[[ﬂd %‘m title corrpound (Si @2, heptane: et hyl
acet at er di chl or onet hane = 6 2:2 to 2:4:4, 2.69 g, 60% whi ch was obt ai ned
as a white sgly. : Jn ind: Exanple 22

10- Chl or o- 3- azo ]
[1 4] benzod.”aqepnehemayd Qu%pﬁ% %;é{trm&l@[]lS[q]qzmayoltrrﬁappm(@(pg, 5-d]

, 4i beng d' ﬁq‘gg’?@ ﬁgﬂ&?ﬁr ?@&l‘h%@ﬁﬁ lx@ets%%h’ed aj 100 °C, was added ageous

3 rret hyI triazo
[, 4] benzo- dNe@bIm3a%, 104 ol Békm@) ddiedlurrwsigatgd 25 14046bforg7-5 b. The mol ) ,

[ nst ead of

_ resulting solution was cooled to 27 °C and the product began 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

20 30 min, the solid was collected by filtration and washed with water and 2-propanol.

Drying in vacuo afforded the title compound (25.2 g, 87%) as a light yellow sohd MS:

m/e = 239.0/241.1 [M+H+]

d) 9-Bromo-6H-1,3,3a,6-tetraaza-benzo(elazulen-5-one

25 A solution of 4-bromo-2-(2H-[1,2,4]triazol-3-yl)-phenylamine (25.0 g, 105 mmol) in
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 (2 N, 126 mL, 251 mmol). The mixture was stirred for 17.5 h at ambient

30 temperature. The pH thereby dropped to about pH=9 and it was adjusted to pH=8 with
HCI (3 N, 6mL). After evaporation the residue was stirred at 15 °C for 30 min in water
(650 mL) and ethyl acetate (22 mL). The crystals were filtered off, washed with cold water
and dried in vacuo. Trituration in ethyl acetate (100 mL) afforded the title compound
(13.4 g, 46%) as a light yellow solid. MS: m/e = 279.0/281.0 [M+H"].

35
e) Ethyl 3-bromo-9H-imidazo(1,5-a}{1,2,4]triazolo[1,5-d][1.4]benzodiazepine-10-

carboxylate




3-fluoro-9H i m dazo[l,5-a]-[1,2,4]triazolo[l,5-d][], 4] benzodi azepi ne- 10-car
boxylic acid, was converted to the title conpound (Si @2, ethyl

acet at e: dvohnbewmsebhane: net hanol = 8:2:0 to 7:2:1, 240 wgi/EPifds/owddth was
obtained as a white solid. M5: me = 238.1 [MtH +. b

10- Chl oro- 3-net hyl -9H-i mi dazo[ |, 5-al [L2,44triazol o[, 5-dl

[1,4i bhenzodi azepi ne As descri bed for exanple 2b),
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[ 1, 4] benmodbazepiokd. Ms: a/eel3us.i73750fMJO- chl or o- 3- t

ti met hyl sil anyl et hynyl -9H-i m dazo[ I, 5- a]
[1,2,4]triazolo[l,5-d]-[I|, 4] benzodi azepine (750 ng, 2.12 nml) in a mxture
of THF - f) 3-Bromo-9H-imidazo[1,5-al[1,2,4]triazolo[1,5-d][1,4]benzodiazepine-10-carboxylic

acid
A mixture of ethyl 3-bromo-9H-imidazo[1,5- a] [1,2,4]triazolo[1,5-

20 d][1,4]benzodiazepine-10-carboxylate (7.08 g, 18.9 mmol), NaOH 1N (76 mL, 76 mmol)
in ethanol (70 mL) was stirred for 18 h at ambient temperature. The solvent was distilled
off (55 mbar, 45°C) and the resulting light brown suspension was adjusted with aqueous
HCI (1N, 85 mL) to pH=1.5 at 0 °C. The suspension was stirred for 1 h at 0 °C, filtered
off and washed twice with water (total 50 mL). The solid was dried in vacuo at 60 °C

25 affording the title compound (6.65 g, 99%) as a light brown solid. MS: m/e = 346.0/348.2
[M+H™].

g) 3-Bromo-9H-imidazo[1,5-a][1,2 4]triazolo[1,5-d][1,4]benzodiazepine
As described for example 2a), 3-bromo-9H-imidazo(1,5-a][1,2,4]triazolo[1,5-
30 d][1,4]benzo-diazepine-10-carboxylic acid (6.25 g, 18.1 mmol), instead of 3-fluoro-9H-

imidazo[1,5-a]-[1,2,4]triazolo[1,5-d] [1,4]benzodiazepine-10-carboxylic acid, was
converted to the title compound (SiO,, ethyl acetate:dichloromethane:methanol =
75:20:5, 4.20 g, 77%) which was obtained as an off-white solid. MS: m/e = 301.9/304.0
(M+H]".

‘ 35 .
h) 3-Bromo-10-chloro-9H-imidazo[1,5-a][1,2.4]triazolo[1,5-d]1[1,4]benzodiazepine




(7.5 n) and MeOH (0.4 nL) was added under an argon atnosphere at -70 0C
tetrabutyl anmonium fluoride trihydrate (702 ng, 2.23 nmmmol ). The dry ice
bat h was wepb@nasgi2ei th an i ce bath and the reaction m xtgrEreas/ osiony red for
1 hat 00C. It was diluted with ethyl acetate (20 nL), washed w th aqueous
Na2CO and extracted with ethyl acetate (2(260:1_). Drying over sodiumsulfate
and purification by chromatography (Si O, heptane:ethyl
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iodide (48 m, 0.78 mml) was added at this tenperature. The dry ice bath

was renoved and the reaction m xture was stirre_d for 18 h.at anbi ent
tenperature. The reactlon m xture was eezjzvmth et hyl acetate (10 nL)

ond brine. AEChite Smehu ey EF%“ﬁZ OIS Ch3-Aiiietlhengoteaemng and ¢ hie
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whi ch wassolfiveiHED as a |light brown solid. Ms: me = 322.2 [ M+H +. Exanpl e
27 : .

b) 10-Chloro-3-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine -
As described for example 2b), 3-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzo-diazepine (210 mg, 0.89 mmol), instead of 3-fluoro-9H-imidazo[1,5-

20. a][1,2,4]triazolo[1,5-d][1,4]-benzodiazepine, was converted to the title compound (8i0,,
heptane:ethyl acetate:dichloromethane = 7:2:1 to 4:5:1, 120 mg, 50 %) which was
obtained as a white solid. MS: m/e = 272.0 [M+H]".

Example 23

25  10-Chloro-3-trimethylsilanylethynyl-9H-imidazo[1,5-a][1,2,4] triazolb (1,5-
d][1,4]benzodiazepine
A suspension of 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (800 mg, 2.38 mmol), trimethylsilylacetylene (0.51 mL, 3.68
mmol), bis(triphenylphosphine)-palladium(II) chloride (83 mg, 0.12 mmol),

30 triphenylphosphine (19 mg, 0.07 mmol) and triethylamine (1.2 mL, 8.6 mmol) in THF
(12 mL) was stirred for 15 min at ambient temperature. Copper(I) bromide (3 mg, 0.02
mmol) was added and the reaction mixture was stirred for 18 h at 70 °C under an argon
atmosphere. The mixture was diluted with ethyl acetate (50 mL) and washed with
aqueous citric acid (10%, 100 mL). The aqueous phase was extracted with ethyl acetate

35 (100 mL) and the combined organic layers were dried over sodium sulfate. Purification

by chromatography (SiO,, heptane:ethyl acetate:dichloromethane:methanol = 7:2:1:0 to



10-Chl oro-3-(3-nmethyl -but- |-ynyl)-9Himdazo [1,5-a] [1,2,4] triazolo
[1,5- d] [1, 4] benzodi azepi ne As descri bed for exanple 23) using

3- et hyl -wehudeasszbnst ead of trinethylsilylacetyl ene, PCI/EP2005/010907

3- brono- 10- cWor o-9H-i m dazo[ |, 5-a] [I,2,4]triazolo[l, 5-d]

[, 4] benzodi azepi ne (200 ng, 0. 59 rrrml) way-converted to the'title corrpound
(Si @2, heptane: ethyl acetate:dichloronethane = 6:2:2 to 3:5:2, 39 ng, 20%
whi ch was oll:zingadffasled thettitteecogqloudd (828 mpy ¥ %) 324wRitd dhd] MS; mEEXﬂBBcLE 28
10- Chl or o- 3- [iw’f’ 1qg,thoxy-prop- 1-ynyl))-9H1mdazo [1,5-a] [1,2,4] triazolo
[1,5-d] [1,4 enzodi azepi ne As described for exanple 23) using

3- met hoxy- propyne instead of trimethylEsdahy lezet yl ene,

3- brono-10-c OHim d ] [ el
[, 4] benzodi &z@bﬁ’ﬁ‘é 3B, ﬁéﬁ[’ﬁ“g@z"kﬁ%ﬁ;ﬁ\ﬁaé ?ﬁ?i‘g[tlt e%}] %&%@qlﬁzteP’é‘ecorrpound
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ich was o = +, anp
10- Gl or o- 3- BN tureal i dadlo lyABenraitisppine 7p0mmg: 2Aaimaiph 52 gpart of THF
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Kmar ?n ?r Of2Btafd ( IZO%EIDSDB)?ngT beer E@cﬁﬁiri sﬂﬁaﬁé\ah%lphﬁﬁ\é@eﬁ)n?iyl dh;&&ﬁat‘éfglta tﬁ;agst;ﬁgus
sa nd stir xtractin e
acetate (30 l?ﬁE}anel.#lV??ﬁ aé?/@’rc Efii‘?%‘ijﬂsét@ ag%b‘{eﬁ‘&g? F‘Tl%%&fPB?P 443 mg, %
chr omat ogr aphay ad Svhle sdmpmngl/@i-lzgt_oqwgqa]ﬁe di chl or onet hane =6:2:2to0
3:5:2) afforded the title conmpound (39 ng, 23% as an off-white solid. Ms

me = 286.1 [ MtH +. Exanple 30 10- Chl or o- 3-cycl opropyl -9Hi mi dazo [ 1, 5-a]
[1, 2 4] ysiazolo [1,5-d] [1,4]benzodi szanipke2s

10-Chloro-3-prop-1-ynyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1 4]benzod1azepme
A solution of 10-chloro-3-ethynyl-9H-imidazo(1,5- -a][1,2,4]triazolo[1,5-

d][1,4]benzodiazepine (200 mg, 0.710 mmol) in THF (10 mL) was cooled to -78 °C and
butyllithium (1.6 M in hexane, 0.47 mL, 0.75 mmol) was added dropwise. The resulting

20 brown solution was stirred for 45 min at -78°C before methyl iodide (48 pl, 0.78 mmol)
was added at this temperature. The dry ice bath was removed and the reaction mixture
was stirred for 18 h at ambient temperature. The reaction mixture was diluted with ethyl
‘acetate (10 mL) and tertbutylmetﬁyl.ether (10 mL) and washed aqueous sodium
hydroxide (1 N) and brine. The aqueous layers were washed with THF/TBME 1:1 (10

25 mL) and the combined organic layers were dried over sodium sulfate. Purification by
chromatography (SiO,, heptane:ethyl acetate:triethylamine = 63:32:5) afforded the title
compound (86 mg, 41 %) as a white solid. MS: m/e = 296.3 [M+H]".

Example 26
30 lO-Chioro-3—cyclopropylethynyl-9H—imidazo (1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine
As described for example 23) using cyclopropylacetylene instead of
trimethylsilylacetylene, 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (200 mg, 0.59 mmol) was converted to the title compound (SiO,
35 heptane:ethyl acetate:dichloromethane = 6:2:2 to 3:5:2, 95 mg, 50%) which was obtained
as a light brown solid. MS: m/e = 322.2 [M+H]".



As described for exanple 29) using freshly prepared cydopropyl zinc chloride
solution (0.38 Min THF) instead of diethylzinc solution,

3- br ono- Weocbdsuss29H- i m dazo[l,5-a] [I|,2,4]triazolo[l, SPdkmmmmyammn

[, 4] benzodi azepi ne (200 ng, 0. 59 nnDI) was converted to the title conpound
(S @, - heptane: ethyl acetate = 50:50 to 42860, 118 ng, 67% which was
obtained as a white solid. Ms: nfe = 298.0 [ MtH +. Exanple 31

10- Chl oro- 3-cycl opentyl -9Him dazo [1,5-a] [1,2,4] triazolo [1,5-d]

[ 1, 4] benzodi azepi ne As descri bed for gﬁmgg 9) usi ng cycl opentyl zi nc
brom de solution (0.5 Min THF) inste %ﬁethyIZ|nc sol ution,

3- br ono- 10- clo-OChlor®BH(Brmitiglzintt 1- ﬁnylﬁDHEﬁmaaz%II 5iada 0, ﬂhhaz%idﬂ ,5-

[, 4]benzodgﬂ§9®¥ne (,166 , 0.49 mmol) was convert to the title conpound
(Si @, hept AYFOUAZEPRE e di chl or onet hane = 6:2:2 to 3:5:2, 19 my, 12%

whi ch wass 04 saeb@thed Fortexdhhpl 2 39 Qking 3-dYSthyln1-8 [ 1 32
10- Chl or053 : 33 uwﬁ%@t&d%;o?,s %Eghéhe

fl hyl
dl [1, 4] benzc?d{”é‘i’g%r ﬁé 8 619 dg%cg?goar ?r&hmquﬁqjlﬂrﬁd%ﬁbﬁ]beszoahazmmz (70

triazolo [ LEmglo ingﬁhob)emsQ@he&eaal tBQheAu n@TSRS,, heptane:ethyl
3- brono-10-ch oro Him azo[l 4] trlazolo [1, 5- (ﬁ
[1, 4] benzodi&s&isidichloroms %g t [ 39 mg, 20%) which was obtained as a white

bls(trlphen%bp@qqghhnﬁgppiigq gﬂtll) chi ori de (19 ng, 0.03 mmol ) and sodi um
formate 3136 ng, 2.00 nmmol) in DM (8 nmL) was stirred for 4 h at 110 0C
under a ¢&rbon nonoxi de at nospere. Further
bis(triphenylphosphlne)palladlun(lI) qﬁkg@kQ§;(19 ng, 0.03 mmol) and sodi um
formate (136 ng,. 2.00_mml|) was added and stirring was continued for

further 2 h 19riek rfa?’t(émﬁh%bhmrbémdi n%ﬁnweda@om‘ge] (1 2edtriagalopd, % dllledlnas
diluted w theatduhzepaet ate (30 ml) and washed with aqueous Na2CO (sat.),

wat er and aqueous Na2CO (sat :%% The aqueous | ayers were extracted with

ethyl acet aths desgihet Yorgrampla 239 usns B-BelpUNPERYRainsteadof irithethylsilylaceylene,

chr omat 0§ apyr lnsd- %{M&J@rpmq%waedg [I?Z,b]@ﬂ&%oloﬁ 99 m}l ameﬁ&@ze}?ﬁm %%ﬁ the

title conpound (19 .
+. b) 10- Ch|rag,c95§ramn%umsmm§q¢t9r-hq tpﬁed@mquné équ[luepzarwremlazm o[l,5-

acetate:dichloromethane = 6:2:2 to 3:5:2, 44 mg, 23%) which was obtained as a white
solid. MS: m/e = 325.9 [M]".

20 ' Example 29
10-Chloro-3-ethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
To a solution of 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo{1,5-
d][1, 4]benzod1azep1ne (200 mg, 0.59 mmol) in THF (4 mL) were added diethylzinc
solution (1.0 M in hexane, 2.3 mL, 2.3 mmol) and bis(triphenylphosphine)palladium(II)
25  chloride (20 mg, 29 mmol) and the resulting dark brown suspension was stirred for 20 h
at ambient temperature under an argon atmosphere. The reaction mixture was diluted
with aqueous NHCl (sat., 20 mL) and stirred for 30 min before extracting with ethyl
acetate (30 mL). Drying over sodium sulfate and purification by chromatography (SiO-,
heptane:ethyl acetate:dichloromethane = 6:2:2 to 3:5:2) afforded the title compound (39
30 mg, 23%) as an off-white solid. MS: m/e = 286.1 [M+H]".

‘Example 30
10- Chloro 3- cyclopropyl—9H-umdazo[1 5- a] [1,2,4]triazolo[1,5-d][1,4]benzodiazepine

35 As described for example 29) using freshly prepared cyclopropylzinc chloride solution
(0.38 M in THF) instead of diethylzinc solution, 3-bromo-10-chloro-9H-imidazo[1,5-



d ]\1, 4] benzodi azepi ne A m xture of 10-chloro-3-fornyl-9Him dazo[l, 5-a]
[1,2,4]triazolo[l,5- d] [1, 4] benzodi azepine (192 ny, 0.67 mmol)

andbi s( 2-wetbesxpmei20y! ) ami nosul phur trifluoride (163 ni, ptrfP2008Dhgo07 N

di chl oronet hane (4 nlL) was stirred for 2 h at anbient tenperature. Further
bi s(2- met hoxyet hyl ) am nosul phur trifluori Qﬁ (163 nm., 1.61 mmol) was added
and stirring was continued for another The reaction m xture was

di | ut edW'tha?LlWJ} ta&%q&{tlesé%%sehzom%ﬂémotrh g B0 Jn\?% cé?efdt))

extracted with et’hyl acetate ate an :
purificati ortltlffoemogﬁdt(é@aalgﬂwan(e aceﬁ?épfé 804 I49I60,ald§tnag,é?%) whidrwaset hane

o0 22\ L0 iRy 8l ohEdiEISt b 2200 +(136 ngy, 66% as a white
SO|Id M5: nfe = 308 . 3. 3- Benzyl 10-chl oro-9H i m dazo

[1,5-a] [1,2,4] trlazolo [1 5-d] [1, 4]benzod| azepi ne As described for
exanpl e 29) using benzyl zi nc brom de %ﬂe@l (0.5 Min THF) instead of-
di et hyl zi nc sol ution, 3-brono-10-chl oro- I'mdazo[l,5-a] [1,2,4] triazolo

[1,5- d] [|,U}Gelore3diyeepeitiedldeddarg]1,Ball L 2mtlaroledh5civEberaddiagetie
LiL1 S comouhahohrMERAESSLBL caslal Ll ane sl BT 1B O

348.0 [ MHH] mste@( rtbttbylzmcmu@hm,cﬁrbroﬁ;qahbnlydbrc%ﬂrﬁ-mmdmmIS 5-a] [1,2, 4]
triazolo [1, ggdﬂutﬁa ?%Zﬂ?{j@]g)%ﬁ/%ﬁaz’%ﬁﬁg Insxpg%d@f %pﬁ'ogver?e)dt

phenyl zi nc i de soluttiBn 2 e sol uetl on,
3- br ono- 10- cihlemomp@Hndriﬁlélhzhf[pltalﬁre&}yl pcetde: dﬂChlwmeﬂhan{éﬁszzuﬂz» 5:2, 19 mg,

| , 4] benzo- | onyent the title
E:onpz)und (Sld%%z ﬁﬁ'@g‘f‘&’%ﬁ%%‘ 'ﬁg? agacéﬁ :lgi) %:/‘};gragnr/%ﬁg?ﬁgr{g&:ﬁgfz: 2 to 3:5:2, 43
ng, 179% which was obtained as an off-white solid. Ms: mle = 334.0 [ M+tH] +.

Exanpl e 35 10- Chl or o- 3-cyano- 9H—|mdazEg| geﬁ]n [1,2,4] triazolo [1,5-d]
[1,4] benzodi azepi ne A m xture of 3-brono- | oro-9H-i m dazo[ |, 5-a]

[1,2, 4] tri azid-Chlor&3difliidrodieteh2bbinndem|hs-a] POD4JjazdloBSH-mmol ) and

opper(l) cy 1.19 nmmol ) in 1-nethyl- 2-pyrrolidone (2 nL) was
stirred for cgﬁr’l&i@fl(‘%%gﬂg%hfol | owed by stirring for 3 h at 210 0C
a) 10-Chloro-3-formyl-9H-imidazo[1,5-a][1,2,4]triazolo]1,5-d]{1,4]benzodiazepine
A suspension of 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

d][1,4]benzodiazepine (448 mg, 1.33 mmol), bis(triphenylphosphine)palladium(II)
chloride (19 mg, 0.03 mmol) and sodium formate (136 mg, 2.00 mmol) in DMF (8 mL)

20 was stirred for 4 h at 110 °C under a carbon monoxide atmospere. Further
bis(triphenylphosphine)palladium(II) chloride (19 mg, 0.03 mmol) and sodium formate
(136 mg, 2.00 mmol) was added and stirring was continued for further 2 h under a
carbon monoxide atmosphere. The reaction mixture was diluted with ethyl acetate (30
mL) and washed with aqueous Na,COj3 (sat.), water and aqueous Na,COj; (sat.). The

25 aqueous layers were extracted with ethyl acetate (30 mL) and dried over sodium sulfate.
Purification by chromatography (SiO,, dichloromethane:methanol = 99:1 to 95:5)
afforded the title compound (194 mg, 51%) as a white solid. MS: m/e = 318.1
[M+MeOH+H]".

30 b) 10-Chloro-3-difluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
dl[1.41benzodiazepine
A mixture of 10-chloro-3-formyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (192 mg, 0.67 mmol) and bis(2-methoxyethyl)aminosulphur
trifluoride (163 pL, 1.61 mmol) in dichloromethane (4 mL) was stirred for 2 h at ambient

35 temperature. Further bis(2-methoxyethyl)aminosulphur trifluoride (163 pL, 1.61 mmol)

was added and stirring was continued for another 16 h. The reaction mixture was diluted



The reaction m xture was diluted with ethyl acetate (20 nL), washed with
aqueous Na2CO (sat.), water and again aqueous Na2CO (sat.). The aqueous
| ayers wewe 200d/qaaebed with ethyl acetate (30 nl). Dryi ngcoserossotioom
sul fate and purification by chromatography (Si 2, heptane: et hyl
acetate: dichloromethane = 7:2:1 to 4:5:1)3gfforded the title conpound (50
ng 30% as an off-white solid. M5: me = 283.0 [ MtH +. Exanple 36 3,1

- Di chl or o- Gvine¢thyll acBtiatei (20 dd2 pwhshed with ahﬁecﬁ],slb]azco3 Q@t)b nd dxthacfl with ethyl

1, 4] benzodi aze or 0- 2:.C an n car aci sterAs
<[1Iesc]r| bed fdF@ &éﬁ@r‘g})zéa?ngz"%?ﬁf%“%‘ ‘?tg ﬂ)ﬁﬁ%‘ﬁﬁﬁt’t"ﬂ (@gatggrdpﬂ%h§8m| ),
i nstead of Zeptinaethy! ireanotiehlvesrhéthhhes 6\2&0(3033?/)%&&6?& %hettllﬂedf) n}:bmd:gﬁsound

46.9 g, 959 obta ow sol i VB: e = 242.3
EI\/HrNH 2] +. g’ggl()fﬁlaéf“év 1341@?96?{? _[azldszzg[%}[ I;ZI ‘azol o [1, 5-cl
gui nazol i »-5-one As described for exanple 21b) '

4- chl or o- 2- cyano- phenyl ) - car bam c aciﬂ ethyl_ester (10.0 g, 44.5 mmol),
i nstead of 4-brono-2-cyano-phenyl)-ca 3id et hyl ester, using acetic
aci d hydr aznadsen 275t @allogd-9Hoinmithany de Az 1@4]@@@1&[@@@[1@ ehgbdi&@ folet | €

compound (9.8 sobalnd ght ' ye owsoll.IVB n e
=254, 9 [|(v] Aqsde ¢r)b63 %ﬁxa Pezz\%% H‘W inq o %so&%oélz@}s M.ip|THF) instead
') - phenyl amd’f@he@ﬁ;rlﬂﬁ&ﬁﬂutb@d 3fb}bnﬂ>xﬂ]lﬂﬂ6ro2gﬁ)mﬁd£z|&|[951a;] mtﬁ%ro@ﬁsll

4]triazol of | ui nazolin one (9. 67 41. 2 mmo i nst ead of
9] brlorm 6%[ kil 124 i?f%ﬂ ~disgap5ta (228 quﬁaml ) asconvertedgnsthe sitle sempeund(Sife

title corrpoufeﬁ/lfﬁl@ rethf] fhetal@3chlobdrEatha@s= ehiabesh qsmﬁg @8 46) Wk dhw a3 @bt anedVB:
me = 209.0

| or 0-2 yl-6H-1,
6-tetraaza- ti‘éﬁ%B e‘i%‘i%%oé‘a ggo??éﬁbé %I%LM*’ ed for exarrpl e 21d)
4-chl oro-2-(5-methyl -2H-[1,2,4]triazol -3-yl)- phenylamne (9.44 g, 30.9
nmml ), instead of 4-brono-2-(2H[I,2,4]triazol-3-yl)- phenyl am ne, was

converted to the title conpound (4. 83 3?% whi ch was obtained as a white
solid. Mp nloeCHos#8- B 9H1mfa 105v4] iﬂzq LSl fr, 50 1] bHZodidt gl | , 5-al
f1,2,41 triazol 00[ 1 e M gﬁidl az[epl nme- 0-p{:ar !)[hY] atg descri bed

for exanpl e &% d@fcr@eérﬁqﬂcﬁxamrlen?@t) H§ing ghenyl zsn@,ladaietsekwnaaz( @ém@ﬁ& ) tnstspd af
diethylzinc solution, 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

d][1,4]benzo-diazepine (257 mg, 0.76 mmol) was converted to the title compound (SiO,,
heptane:ethyl acetate:dichloromethane = 6:2:2 to 3:5:2, 43 mg, 17%) which was obtained
20 as an off-white solid. MS: m/e = 334.0 [M+H]".

Example 35

10-Chloro-3-cyano-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
A mixture of 3-bromo-10-chloro-9H-imidazo[1,5-a] (1,2,4]triazolo[1,5-d][1,4]benzo-

25  diazepine (200 mg, 0.59 mmol) and copper(I) cyanide (106 mg, 1.19 mmol) in 1;methyl-
2-pyrrolidone (2 mL) was stirred for 3 h at 160 °C followed by stirring for 3 h at 210 °C.
The reaction mixture was diluted with ethyl acetate (20 mL), washed with aqueous
Na,COs (sat.), wéter and again aqueous Na,COj (sat.). The aqueous layers were extracted
with ethyl acetate (30 mL). Drying over sodium sulfate and purification by

30 chromatography (SiO,, heptane:ethyl acetate:dichloromethane = 7:2:1 to 4:5;1) afforded
the title compound (50 mg, 30%) as an off-white solid. MS: m/e = 283.0 [M+H]".

Example 36 4
3,10-Dichloro-6-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepine
35 a) 4-Chloro-2-cyano-phenyl)-carbamic acid ethyl ester




5-one (2.49 g, 10.0 mmol ) instead of

9- brono-6H-1, 3, 3a, 6-tetraaza- benzo[ e] azul en-5- one-was converted to the
title conwouneb/isd9 g, 35% which was obtained as a |i got/dreesni®ori d. MS:
mMe = 344.0 [MtH +. f ) 3-Chloro-6-methyl -9Him dazof 1,5-a] f1,2, 41
triazolo 1,5-d] [I, 4] benzodi azepine A m x? re of ethyl

3-chl oro- 6- et hyl - 9H—| m dazo[l 5-a] [I, Ftl’l azol o[ |, 5- d]

and quoous S oA ek AR AEgh B0 BB IR oS )
mn at 80 0Q®f ZTmlnm&bmreomgomvépovaatcemvemd to the titegiodipound §4@9 g.BPJed i n
t 10 t N, 9nL). Th
\rNgsﬁlrti(ng s%%%gfggét\%g%ggi glﬁ?zlgv 8?5 S% f&[saﬂyfﬂgiagmiwfflgr ed, vv?ashedevvith
water (20 nmL) and dried in vacuo. The pale yellow solid was suspended in

di hv 88 h 200 0C
i et hy engrngce ol By £E0GT 2(dlufloBlohy A0TLALLGSS S 88 heg§ ane (15 )

undera ni
and stirred Asates@tbedifor eactarr@lmb) #idhlorp Qdcyehib- p@nWIM&bM1wqmemﬁpStanQO((5

0,
L) - DL 19 4 B4 430HONALLQLAGE PRGL HL S S BB A AR oI T e iRy O
3J0- Di chl or cxcetiqasichbyydrasidé mmadzoi[ smplblydraziaetwasapovepted So the title compound

5 chl o o- o- rietiuw 8t PAA3GEPPEG R » BYRRNGS0MY. a5 ryre < goa0 "

[I 4] benzedi azepi ne (300 ng, 1.10 rrrml) i nstead of

3- fI uor o- 9H-aqléﬁl [ heR 191101 ol 4] - benzodi azepi ne,
was converte

yl
acet at e: di cmmesaﬁieldafneexarr@& 215) 9-@htogo2- @echybeHﬂoa 4ityiaz8Ivdd,5wihquwmazebis-5-

gb?L SI nDleghflz roone % gV\Qi ﬁ&f&bh ’gsaz g[%f 9gﬁr‘81-n %9 g %4[ Mazolo Fg(%ﬂmhr?azghn 5-one,

triazolo[l, 5~d]cphy@t}dden zbﬂjmtiﬂce)mmnd)(w? @hZ &%bvmclp hengltaiied ps an aff-4fhite
triazol o[ n As descri bed for exanple 21b)

4-chl oro- csfgégﬁgh%ﬁyl? g?_nlc acid ethyl ester (5.00 g, 22.3 mmol),

i nstead of 4-bronp-2-cyano- phenyl) carbam c acid ethyl ester, using
benzoyl hydr agi nyer ed to the title
conmpound (6. 7 - e solid. M. me =
297. 1 [ MrH] As.ddm)nbbd(ﬁhﬂ example 715 phabhorb-23-fettd]-2Ht (1, 24)etiaz8i-34yl)-pheny| ami ne

As descri bed f or, exa
9- chl or o- 2- ph }é ]Iamélll-?- r‘ﬁf %?%rnll rgcz’l 167 tFadSO ‘aﬁ%“h"a%? 152-’4 triazol-3-yl)-
20 phenylarmne, was converted to the title compound (4.83 g, 3%) which was obtained as a
white solid. MS: m/e = 248.9 [M]". -

e) Ethyl 3-chloro-6-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1.4]benzodiazepine-
10-carboxylate '

25  As described for example 21e) 9-chloro-2- methyl -6H-1,3,3a,6-tetraaza- benzo[e]azulen—
5-one (2.49 g, 10.0 mmol) instead of 9-bromo-6H-1,3,3a,6-tetraaza-benzo|e}azulen-5-
one-was converted to the title compound (1.19 g, 35%) which was obtained as a light
brown solid. MS: m/e = 344.0 [M+H]". |

30 f) 3-Chloro-6-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
A mixture of ethyl 3-chloro-6-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d](1,4]benzo-diazepine-10-carboxylate (800 mg, 2.33 mmol), ethanol (10 mL) and
aqueous sodium hydroxide (1 N, 9.31 mL, 9.31 mmol) was stirred for 30 min at 80 °C.
The mixture was evaporated and the residue was dissolved in water (10 mL) and adjusted

35 to pH=1.5 with aqueous HC] (1 N, 9mL). The resulting suspension was stirred for 30 min
at 0 °C, filtered, washed with water (20 mL) and dried in vacuo. The pale yellow solid was
suspended in diethylene glycol dibutyl ether (3.0 mL) and stirred for 88 h at 200 °C under



one (6.34 g, 21.4 mol ), instead of

9-bronmo-6H-[1,2,4]triazol o[l, 5-c] qui nazol i n-5-one, was converted to the
title conwouneh/ss285 g, 92% which was obtained as a |i got/dreesni®ori d. MS:
me = 271.0 [MH] +. ¢)

9- Chl or o- 2- phenyl -6H-1, 3, 3a, 6-tetraaza- be%o[e] azul en-5-one As descri bed
for exarrple 21d) 4-chloro-2-(5-phenyl-2H1T, 2,4]triazol -3-yl)- phenyl am ne
(5.24 g, f i

phenyl ani ne, a:gn\/%/aﬂ?sggJecr%)ant\rlﬂedrg ?ﬂeg@drh% sHé’ ? El? ea%gggt%%cfh %féfﬁeé%z%z/% %&reﬁ for

obt ai ned as 3é)rmm‘¢tﬂwﬁl ﬁléersd)bff@ndwﬁshadivatlnh@l@ec(s[mm—q}mngd)vaEudnyifforded the

3-chl or o- 6- ] Io

| , 4i benzodi azepl rlﬁnep%t{-fg@%g ésﬂ@t% A%ﬁaérgﬁﬁ%hgqﬁgr eex?;lg{)fy lglﬂe{)]
9- chl or o- 2- phenyl -6H-1, 3, 3a, 6-tetraaza- benzo[e] azul en- 5-one (3.11 g, 10.0
mmol ) insfe 3011‘0_ hi8ad.pf 58 Q

converted t ' & COIpo 7 T CIT W

yel | ow sol i dAs d@crlhndefommtj‘@l@l{)l\ﬂ%orﬁ @)nethyl -9H-imidazo[1,5-a][1,2 4]tr1azolo[1 5
S T S U T Y AP .

3 chl or o- 6- piER3#}-etdzole] Hazd[1,4 Haenaq»dl{iiepme@asaoazat@{ﬂo the tit]le compound

, 41 benzodi Q: | n a et h
5 chi o o- o- st PG s a0 R eloro el 7 C0TBR S0 TR oSl
[ 1, 4] benzodieaepitaieed HOncdf-wbity sdideMbas/cad06itd] to the title corrpound
(727 ng, 88% which was obtained as an off-white solid. M5 me 334. 2
[ MtH] +. f ) 3, 10-Di cMor o- 6- phenyl -9H-i m dazo[|,5-al [I,2,4ltri azoI o[I , 5-dlI
[, 4]l benzodi azepi ne As descri bed for &ample3n2b)

5ol or oS PRI Rtk bRaRRbke il By LA RURERIS > A1 Abensodisepine

3-fl uoro- 9I—I—a)mﬁhlz>gd;l2-,1ﬁ}gng}6l_-ﬂ-1lz,ﬂt]gazcblbl1@ Ig,ﬁ azblimlp-dnk, 4] - benzodi azepi ne,
t titl hept hyl .

125, SOMVSHT 25408 ] L RGROIRIU SR DRI s 20

obt ai ned as g 2bBghol)ginkterd sid-brbmdv3: cyﬂﬁc&pher%)Sca}b{Mc atid eiixd eptreudfg

‘F 1855) lrone)nz égl b%g%orl?yd?azme thea(i9 Ic;}= t'orm)glﬁyc?raLmé was coLvertzedLH) tﬁerti ezc?)lrn%o[md %6 56j ]

g 98%)thlch was obtained as an off-white solid. MS: m/e = 297.1 [M+H]".

20 b) 4-Chloro-2-(5-phenyl-2H-{1,2,4]triazol-3-yl)-phenylamine
As described for example 21c) 9-chloro-2-phenyl-6H-[1,2,4]triazolo[1,5-c]quinazolin-5-

one (6.34 g, 21.4 mmol), instead of 9-bromo-6H-[1,2,4]triazolo[1,5-c)quinazolin-5-one,
was converted to the title compound (5.35 g, 92%) which was obtained as a light brown
solid. MS: m/e = 271.0 [M+H]*. |
25
¢) 9-Chloro-2-phenyl-6H-1,3,3a,6-tetraaza-benzo[elazulen-5-one
As described for example 21d) 4-chloro-2-(5-phenyl-2H-[1,2,4]triazol-3-yl)-
phenylamine (5.24 g, 19.3 mmol), instead of 4-bromo-2-(2H-[1,2,4]triazol-3-yl)-
phenylamine, was converted to the title compound (4.40 g, 73%) which was obtained as
30 an off-white solid. MS: m/e = 311.0 (M+H]".

d) Ethyl 3-chloro-6-phenyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine-

10-carboxylate

As described for example 21e) 9-chloro-2-phenyl-6H-1,3,3a,6-tetraaza-benzo[e]azulen-
35 5-one (3.11 g, 10.0 mmol) instead of 9-bromo-6H-1,3,3a,6-tetraaza-benzo[e]azulen-5-

one was converted to the title compound (1.26 g, 31%) which was obtained as a light
yellow solid. MS: m/e = 406.2 [M+H]".



a") 3-Bronmp-2-nethyl-6H f1,2,41 triazolo [1,5-cl quinazolin-5-one As
descri bed for exanple 21b) 4-brono-2-cyano-phenyl)-carbam c acid ethyl
est er (30w50 2006/0k8429mmol ), using acetic acid hydrazi de i retra®doosfo10907
formyl hydrazi ne, was converted to the title conmpound (28.5 g, 91% which
was obtained as an off-white solid. M5: mig.= 277.0/279.1 [MH . b

4- Bronp- 2- (5-nmethyl -2H-[1, 2, 4] tri azol - 3-yl ) - phenyl am ne As descri bed for
exanpl e 21c) 9-brono- 2- nethyl 6H[1,2,4]triazol o[ ], 5-c]quinazolin-5- one
(28.5 g, 102 . .

9- br ono- 6H—H)

H the gggpg;mde(se‘afgrac%&%eydmahyl\@a&ﬂ&fét@pﬁ@@mﬁ ﬁﬁldaié[mhl te solid. M
e =

9- Br ono- 2- maac ﬁlzmol@léa‘flil ¢ bepzodiazepiapdBr@rboxyleg (140 & 4psnmeld insteadd f or
exanpl e 2§ d) oty Qm&o@meﬁtyhm-lm{ﬂogs %mrz' ﬂ&@izb%wls)d gpﬂ%@ﬂﬂoamﬁné 24.9

g, 98.3 nnnl? |nstead of 4-Dbrono-2- triazol -

pheny! ani ne, Inggsbeainfereenretedie the ml%c 88%) @y%wwbtaﬁwﬂas

obt ai ned as gnnQftwid §idSPIst five M334 M K1+F|291. 0/293 2 [MH .d Ethyl
3- br ono- 6- net hyl - 9H i m dazori, 5-aU, 2, 4|tr|azolor| 5-

dUl , 4] benzodi azepi ne- 10- carboxylate As descri bed for exanpl e 2le)
9- br ono- 2- meg) b)ib:I@i'Ehllor<§6%e§Vlthiﬁ%§oheﬁﬁq’[ Shazia 861, §-dq)frieﬂ$én§o§xagabu§7 3

mmol ) instead of 9-bronb-6 3a, 6- tetraaza‘ﬁenzo(ﬂéazu1en - one was
conver t ed0t oAt drscribed far %W&ﬁm 3¢etlorp-¢rphautd HunnidazaldS-abb 2t eerokd 1.an
of fwhi te solad, 4M§nzdma?ze F@O%quj I'ﬂnsii'éad ®f 3-fluoro-9H-imidazo[1,5-

3- Br ono- 6- neth | -9H-1 m dazo 5-al 2, Itrlazo

[1, 4] benzodi dEepthtiagglol béﬂ&blx%lrbe@%@mpmwwvgr%@mhe@%m@o%dr) et hyl

3- br ono- 6- Megshy h%h&tﬂﬁ%@&tht,eﬁhctﬁdromethané— 85:5:10 to 25:65 10, 124 m 22%) whlch
[1,2,4]triazol o[l d] [ benzod |aze§|ne- O0-carboxylate (11.5 g,

mol ) i nst eadasst t@w@/asaélgb peoworlid Y dame T 368 hIMJ|., 2, 4] tri azol o[ I, 5 d]

[, 4]ben49d|azep|ne 10- carboxyl ate was converted to the title conpound
(3.46 g, 33% which was obtained as a light brown solid. M5 me =
358.1/360.2 [MH ". f) 3-Brono-6-net Exaople 3&i dazo[ 1,5-al [1,2, 41

triazolo [1, hpdbmb!104hRE0%2mAGRIHidazo[1,5-a] [1,2,4]triazolo[1,5-
d][1,4]benzodiazepine
a) 3-Bromo-2-methyl-6H-[1,2 4]triazolo[1,5-c]quinazolin-5-one

20 As described for example 21b) 4-bromo-2-cyano-phenyl)-carbamic acid ethyl ester (30.0
g, 111 rﬁmol), using acetic acid hydrazide instead of formylhydrazine, was converted to
the title compound (28.5 g, 91%) which was obtained as an off-white solid. MS: m/e =
277.0/279.1 [M-H]".

25 b) 4-Bromo-2-(5-methyl-2H-[1,2 4]triazol-3-y)-phenylamine

As described for example 21¢) 9-bromo-2-methyl-6H-[1,2,4]triazolo[1,5-c]quinazolin-5-
one (28.5 g, 102 mmol), instead.of 9-bromo-6H-[1,2,4]triazolo[1,5-c]quinazolin-5-one,
was converted to the title compound (25.5 g, 99%) which was obtained as an off-white
solid. MS: m/e = 251.0/253.1 [M-H]".
30
¢) 9-Bromo-2-methyl-6H-1,3,3a,6-tetraaza-benzo[elazulen-5-one
As described for example 21d) 4-bromo-2-(5-methyl-2H-[1,2,4]triazol-3-yl)-
' phenylamine (24.9 g, 98.3 mrhol), instead of 4-bromo-2-(2H-(1,2,4]triazol-3-yl)-
phenylamine, was converted to the title compound (17.0 g, 59%) which was obtained as
35 an off-white solid. MS: m/e = 291.0/293.2 [M-H]". |




As described for exanple 2a) 3-brono-6-nethyl-9Himdazo[l,5-a] [1, 2, 4]
triazolo [1,5- d] [I, 4] benzodi azepi ne-10-carboxylic acid (3.39 g, 9.41
mol ) i nsweadoefsssdef | uor o- 9Hi mi dazo[ |,5-a] [I, 2, 4] tri apciradpkecsoddoor

[, 4] benzodi azepi ne- 10- carboxylic acid was converted to the title conpound
(2.12 mg, 719% which was obtained as a Ilggt brown solid. Ms: me =
316.0/319.9 [MH +. g 3-Bronmp- 10-chl oro-"6- et hyl - 9H-i m dazo f1, 5-a]
[1,2,41tri?@ ( . : deﬁc

3-chloro-6 A

[ 1, 4] benzodidzkpibe ) i , |nstead of

3-fluoro-9H I , r 1 4

- benzodi azeﬁﬁl Srr?ee(;j&\f\‘?agi f%%eﬁ( ag)]lp J%Ief 9%1[ mE i &ngfr—rlpdg’r‘?a’kztgtllr 8Z£',beﬁze° gﬁuelenet hyl
acet at e: di cHi-onofist8gmAeé.37ndol) insead: d’f%hroﬂl& -6Hd; 1, 43806 - tetkdachbevars [oiubinn®d as a

white solid. 9 '
o ol ore 69 Wﬁ‘s ‘Sve{teﬁégghgt?‘é]tf’g’rﬁoyl’?p‘*J’Eg%gﬁﬁ)%r%l%éwas phaiged s gmofhy 4y
triazolo [1, \&utecb]oh{i]M&]méarﬁa&B yzecmmmm descrl bed for exanple 23,

3- br ono- 10- chl or 0- 6- et hyl - 9Hi mi dazo[|,5- a] [1,2,4] triazolo- [1,5-d]
[ 1, 4] benzodi azepi ne (400 ng, 1 14 rrrml) |nstead of 3-brono-

10- chl or o- 9H) BABmbarepimEhd]OH -Imitladd | 1t5-a]d ib :

was convertedﬂ;t gipe tatle corrpound (Si @2, heptane: et hyl

acetate:dic = 9:1:0to 4:5:1, 374 ng, 89% which was obtai ned
as an of fie V\/rAstck:ssﬂjeddor dvBmphd Zalf):etBﬁ8 l&o[x%ﬁ-ﬂ:nethyl%mqnichzdo 5-

10-0 o - &g By UL SRR B i . B85l S
10 chl or o- 6- GfEtHWB—b%emm-Sﬂ‘émh;dasm Iléﬂgdl B2 |4ynyiolﬂl-lllSmllj[él,ldiienzodlazepme 10-

i ngt ZLEI' sz 4c]a lza(t-)eI v%s con gled[to ’thJ tlt? nc%?ﬁjﬂo%%g%.ﬂg g 3%5/% %ch wa$ gbtamed )dg a

10- chl or o- 3-light bedwnydosid| MByﬂrMhﬁﬁt&ﬂﬁS@@ﬂi[M—H&&o[ |,5-a][l,2,4]triazolo[l, 5-d]
- [1,4] bggzodi azepine, was converted to the title conpound (Si Q2,

hept ane: ethyl acetate:dichloronethane = 7:2:1 to 4:5:1, 153 ng, 42% which
was obt ai ned) asBramohé-tneetlsdidHkimidezo [i5ea]) B , 29hridzdl i t9-d H1,4]benzodiazepine

As described for example 2a) 3-bromo-6-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine-10-carboxylic acid (3.39 g, 9.41 mmol) instead of 3-fluoro-9H-
imidazo[1,5-a][1,2,4]triazolo(1,5-d][1,4]benzodiazepine-10-carboxylic acid was

ibed for exanple 2b)

2= )

20 converted to the title compound (2.12 mg, 71%) which was obtained as a light brown
solid. MS: m/e = 316.0/319.9 [M+H]".

g) 3- Bromo-10-chloro-6-methyl-9H-imidazo[1,5-a]{1,2 4]tr1azolo[1 5-

d][1,4]benzodiazepine .
25  As described for example 2b) 3-chlbro-6-methyl—9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-

d][1,4]benzodiazepine (200 mg, 0.63 mmol), instead of 3-fluoro-9H-imidazo[1,5-

a][1,2,4]-triazolo[1,5-d][1,4]-benzodiazepine, was converted to the title compound
(S$10,, heptane:ethyl acetate:dichloromethane = 7:2:1 to 4:5:1, 88 mg, 40%) which was
obtained as a white solid. MS: m/e = 349.9/351.9 [M]".

30

Example 39

10-Chloro-6-methyl-3- trunethylsllanylethynyl-9H -imidazo[1,5-a}[1,2,4]triazolo[1,5-
d][{1,4]benzodiazepine
As described for example 23, 3-bromo-10-chloro-6-methyl-9H-imidazo{1,5-

35 a][1,2,4]triazolo-{1,5-d][1,4]benzodiazepine (400 mg, 1.14 mmol), instead of 3-bromo-
10-chloro—9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d][1,4]benzodiazepine, was converted to



Exanple 4 1 10-Chl or o- 3-cycl opropyl - 6- net hyl - 9H i m dazo[ |, 5- a]
[1,2,4]triazolo[l >5- d] [1, 4] benzodi azepi ne As descri bed for exanple 29,
usi ng fr esblyoquuepar ed cycl opropyl zi nc chl ori de sol uti orci@r3@shhion7 THF)
i nstead of diethylzinc solution, 3-brono-10-chl oro-6-nethyl-9H m dazo]
|,5-a] [|,2,4]triazolo[l, 5-d] [1 4] benzod|3§zepi ne (500 ng, 1.43 mmol)

i nstead of 3-brono-10- chI oro-9H i m dazo[ | al [I,2,4]triazolo[l, 5-d]

|,4]b d |
L L benzodae L o 5 RIS Sk 8y Ve AR 8 480 45 318 s
obt ai ned as mg,\&ﬁVot)eledi Wels obvEinedrasan-off white s@MMS m/e B [M4H]".
10- Chl or o- 3-cyano- 6- net hyl -9H i m dazo[ |, 5-a][I|,2,4]triazol o[ l|,5- d]

[ 1, 4] benzodi azepi ne As described for exarrpl e 35,
3- br onp- 10- chl or o- 6- et hyl - 9|—I—irridazo[Ex,aﬁxpleaZ}0[1 2,4] triazolo[l,5-d] -

|,4]b di -10- .
E:hl o]r Oegz Il% azI nes%%la}%y[[?'rﬁgﬂ tTiazo %azf’ﬂséeﬁ}jz%qtrﬁ‘]z% ﬁgg'di azepi ne was
convert ed t(nl][]hftﬂb'enzddmchmpound (Si O, heptane: et hyl
ZC\?\I;[‘“&IE g g:)fp\cfo eOfTI%t E?%r eX&%]g]fQZf %ﬂ!ﬁro -6~ I&tﬁ%ggﬁ 31;9n/?31lanylle§ﬂynw?§l—10bt al ned as
10, 12- X Dic hljon‘mda'io fﬂei-laﬁ)lﬂ Qtrlialzaﬁo@b,i{al (1, 4513a1]zoc[ﬁzegmé](450(’j m@ZDQDn{rﬂ?lﬁ iitkkead

1 4] benzodi 0
o Ayt et astioppEogPunaflds il %ﬁ oA el T A6t o ove (3
m_) was  aeldgd,4Nbenabdinzepirecivad cinttertéditbGhettle 60r8ﬁcmmi (Si@nHHeptare:ethglul ti ng

d f xt
G at ed w ¢ HegrR e o Ao FRet AAS B L ah 25 A AT el bonat e
(2 N). Aftersolid-M8tmact 29l Wilt-bI)&t hyl acet at e (20 m.), the conbined | ayers
were washed with water (20 nL) and dried over sodiumsulfate. Purification

by chromat ography (Si @2, heptane: ethyl acetate:dichloronethane = 7:2:1 to
4:5:1) afforded the title conpound (64&xaghpled?) as a white solid. Ms: nme =

2o S ol i AL S a0 (12
d][1,4]benzodiazepine

As described for example 29, using freshly prepared cyclopropylzinﬁ chloride solution
(0.38 M in THF) instead of diethylzinc solution, 3-bromo-10-chloro—6-meth$r1-9H-
imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine (500 mg, 1.43 mmol) instead of

20 3-bromo-10-chloro-9H-imidazo(1,5-a](1,2,4]triazolo{1,5-d][1,4]benzodiazepine was
converted to the title compound (SiO;, heptane:ethyl acetate:dichloromethane =
25:45:20, 168 mg, 38%) which was obtained as a white solid. MS: m/e = 312.2 [M+H]".

- Example 42
25  10-Chloro-3-cyano-6- methyl-9H imidazo[1,5-a][1,2,4]triazolo[1,5-
d}{1,4]benzodiazepine
As described for example 35, 3-bromo-10-chloro-6-methyl-9H-imidazo([1,5-
a)[1,2,4]triazolo[1,5-d][1,4]benzodiazepine (200 mg, 0.57 mmol) instead of 3-bromo-10-
chloro-9H-imidazo([1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine was converted to the
30 title compound (SiO,, heptane:ethyl acetate:dichloromethane = 7:2:1 to 4:5:1, 66 mg,
39%) which was obtained as a white solid. MS: m/e = 297.1 [M+H]".

. Example 43
10,12-Dichloro-3-methoxy-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-d][1,4]benzodiazepine
35 To asolution of 3-methoxy-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
(200 mg, 0.79 mmol) in DMF (3 mL) was added N-chlorosuccinimide (116 mg, 0.87



To a solution of 3-ethoxy-9Him dazo[l,5-a] [1,2,4] triazolo [1, 5-d]

[1, 4] benzodi azepine (200 ng, 0.75 mmol) in DMF (2 nL) was added at anbi ent
t enper at we 28068li2ehl or o- 5, 5-di met hyl hydantoi p (81 ngpc@®mrbroosmndo)7 and
stirred for 24 h. Another portion of 1,3- dichloro-5,5-dinethyl hydantoin
(40 ngy, 0.15 mml) was added and stlrrlng yas continued for further 18 h at
anbi ent terrpreature The m xture was dilufed with ethyl acetate (20 m),

washed with %}H:}ﬁ tﬁé)l%kl!d éﬁ{;g ?{}‘{’m@ &d140%§t|ran§£ ety ﬁ%a{‘ﬂ or onet hane

PUI‘I fication ronat o eptane: et acetate
6:2:2 to 3m§tuzy was fibutd Mn actelt@e Ermpblaml W@bewmzq%0®§0ézum ght brown

3322, BN M b cnr g o
[ 1, 4] benzodiveashed with Asted €2tmLbent! dued eveapqliemablfate. Purification by

e b a6 hbnp b, koot 268 Slmirolntle S acel i

tri azoI o [ 1,tBe tile fampdundodn zugi25%e ps nwhitesdide Mbyev/e ed228 [Mié. tit| e conmpound
(Si @2, heptane:ethyl acetate:dichloronmethane = 7:2:1 to 4:5:1, 45 ng, 17 %

whi ch was obtained as a white solid. M5 nfe = 306. 1[M +. Exarrple 46
10- Br ono- 9H-|mdazo[15a] [1, 2, 4] trﬁxampl 1,5-d] [1, 4]benzod|azep|ne To

(600 g, 3. ORI LoP ket Srnipader 5 ﬁi% %azéfoﬂi 3 BAARLATEP, o°
m, 9.3 moml"l)aasﬂhmcrrecsﬁﬂ etimgf-%]'dhunda;m Mg ] (312i4] trédolobr, 5418[ ]hEnzﬁﬁla@@mef ore
aqueous NaHﬁld At 5 rnmo zgndﬁfé/[ E)'\S edﬂ atx 1entet§1;[n era ure 1‘”3’1 élc Ooro-

di chl or onet er sodium’su & and Pt atron by
chr omat ogr apﬂﬁ/-d(rﬁctﬁﬁhydhmdnhcis bmegt mahenmlharcbstlr:edltﬁﬂZQhtAnc&Herﬁporaérﬁ of dad t he

IER S RTNEE 6, W NN ST AR 8 (R
triazol o [1,/batdhuddifodfrérer d8hazempbieet u&mp(rlemmrel ’Bbdmixlnreexasrdnllu&détﬁﬂl ethyl
3 fl 5058 ]%woalcé?ag%gg [’Iga %}1 %wgtﬁ Iaﬂq%%);%a cﬂgm[catbona%g ;lnd’cﬁ"le Vel SO%Iillan’Zl g&lfar%e (482
s Purification by chromatography (SlOz, heptane:ethyl acetate.dlchloromethane, =6:2:2 to
* 3:5:2) afforded the title compound (50 mg, 20%) as a light brown solid. MS: m/e = 336.0
[M]".
Example 45
20 10,12-Dichloro-3-methyl-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5- d][l 4]benzodiazepine
As described for example 2b), 3-methyl-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-
d][1,4]benzo-diazepine (210 mg, 0.89 mmol), instead of 3-fluoro-9H-imidazo[1,5-
" a][1,2,4]triazolo[1,5-d][1,4]-benzodiazepine, was converted to the title compound (SiO,,
heptane:ethyl acetate:dichloromethane = 7:2:1 to 4:5:1, 45 mg, 17 %) which was obtained

25 as a white solid. MS: m/e = 306.1 [M]".

Example 46
10-Bromo-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-d][1,4]benzodiazepine
To a solution of 9H-imidazo_[1,5-a] [1,2,4]triazolo[1,5-d][1,4]benzodiazepine (690 mg,
30 3.09 mmol) in dimethylformamide (15 mL) was added bromine (0.48 mL, 9.3 mmol).
The resulting solution was stirred for 48 h at 50 °C before aqueous NaHCOj (sat.) was
added and the the mixture extracted with dichloromethane. Drying over sodium sulfate
and purification by chromatography (SiO,, dichloromethane:ethanol = 100:0 to 97:3)
afforded the title compound (265 mg, 28%) as a white crystalline solid. MS: m/e =
35 302.0/304.0 [M+H]". . |



al] [1,2,4] triazolo [1,5-d] [1,4] -benzodi azepine, was converted to the
title conpound (Si O, dichloronethane:ethanol = 100:1 to 97:3, 170 ng, 27
% whi ch weoehusizaed as a white solid. M5 nme = 319. 9p82&EPI005N 0987
Exanpl e 48 3-Chl oro-10-i odo-9H i mi dazo[l,5-a] [1,2,4] triazolo [1,5-d]

[ 1, 4] benzodi azepi ne To a sol ution of 3-chlspro-9H i m dazo[l, 5-a] [1, 2, 4]
triazolo [1,5-d] [I|, 4] benzodi azepine (7.40 g, 28.7 mmol) in

di met hyl f or mam de (240 nli) was added ipxgip® 4714.6 g, 57.5 mmol ). The
resulting mxture was_ stirred for er (3 L) and

d 5.0C f
aqueous Na239droms-tgre-Riyimidazel bé‘&éﬁt"a EI“%ZI‘?B’tEt?ﬁg & &ﬁ’ﬁ?@d&?ﬂ”&ét ed with

di chl or omet hanRscrPed IfiGexaiple @owﬂamoigtﬁﬁﬁlaaﬁpﬂsag%lzf4]@ﬁ4zbm1 By
chr omat ograph&%& 2, dich ororret hane: et hanol 3) afforded the

title conpouhtl-4l5enzy- 6132@5% 482 mg, HA9 panel).yastead of 9 -upidazp[lfs: nme = 383.9
+.  Exanpi@, ﬁ%téaﬂm %Qﬂi%‘{}@&%bé%éﬁ%e, as EdHlverted Rk fitidaga t[nlncﬁﬁﬁ(])g,

[M
[1,2,4] tri azol 0 enzodi azepi ne _To a sol ution of  nethane

sul f onani de 4 @row’ a;rle@lehwb? 00: h toivsd 178 m. P7 {edsvhiehiwas djainadang whitele

(55% di sper sLRA NS rm@egpdg/ggiggﬁire , 5.80 mmol) at 0 0C. After stirring
for 2 h at anbient tenperature 3-fluoro-10-chl oro-9H i nmidazo[l, 5- a]

[1,2,4]triazolo[l,5-d] [|,4]benzodi azepi ne (400 ng, 1.45 nmol) was added
and the reaction mxture was stirred %ﬁ,?@;g/ely for 2.h at 80 0C, 2 h at
130 0C and 17 h at 170 OC. After coolin nmbi ent. tenperature the

reacti on 1 @Ghbrwd@-lpd@aﬁemml,é@é&lp?e‘l]aemlq .55 ﬂélbemd&zeplze nL) and

di chl or omet hgnes 306419 3- angrowxg-lﬁhaizbﬁds 4o, ZIQFEHZQIO[IT!S"%] Q' 488z dla Bffthe WS

washed with water and was over sodium fi'cation

chr omat ogr apgAy0ESR&R mmplg in dimstipt foamamids (R4Ha1L) wag @dqlrdtledlge {)4-68::6rded t he
tEIxza.lr‘rSI gonpo%glo()l%ﬁe P&ulu%g O@lxﬁ'ﬁe @ay\wrfeﬁ fél% HQt 55\@3 béﬁn‘% Waté's(% L% aLMaqd"eous
3 (Cycl opr opdmEs2y (36%y 50(351mLhU)f£eP@de¢1Mﬁ Beshe mipieexopsted with[dichjoramethagg o o[
5= dl [ %W&%’ SGERIGlfate and purification by chromatography (SiO,
dichloromethane:ethanol = 100:0 to 97:3) afforded the title compound (3.10 g, 35%) as a

white crystalline solid. MS: m/e = 383.9 [M]".

Example 49
20 3- Methanesulfonylammo 10-chloro-9H-imidazo[1,5-a]{1,2 4]tr1azolo[1 5-
~ d][1,4]benzodiazepine
To a solution of methane sulfonamide (690 mg, 7.26 mmol) in DMSO (6 mL) was added
sodium hydride (55% dispersion in mineral oil, 253 mg, 5.80 mmol) at 0 °C. After
stirring for 2 h at ambient temperature 3-fluoro-10-chloro-9H-imidazo[1,5-

25 a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine (400 mg, 1.45 mmol) was added and the
reaction mixture was stirred succeséively for2hat80°C,2hat130°Cand 17 hat 170 °C.
After cooling to ambient temperature the reaction mixture was treated with acetic acid
(0.5 mL), water (20 mL) and dichloromethane (30 mL) and was stirred for 10 min. The
organic layer was washed with water and was dried over sodium sulfate. Purification by

30 chromatography (SiO,, dichloromethane:methanol = 10:0 to 9:1) afforded the title
compound (126 mg, 25%) as a white solid. MS: m/e = 351.2 [M]".

Example 50
3-(Cyclopropanecarbonyl-amino)-10-chloro-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-
d][1,4]benzodiazepine

35 As described for example 49, 10-chloro-3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

d][1,4]-benzodiazepine (400 mg, 1.45 mmol) was converted using



As described for exanple 49, 10-chloro-3-fluoro-9Himdazo[l,5-a] [1, 2, 4]
triazolo [1,5- d] [1,4] -benzodi azepine (400 ng, 1.45 mml) was converted
usi ngcyclwpnro@anseear boxani de i nstead of net hane sul f onamrcaEre@soh®@otitl e
conpound (Si @2, heptane: ethyl acetate: di chl oronmethane = 40:40:20 to
0:80:20, 36 ny, 7% which was obtained aszg_.white solid. M5: mle = 341.1
[ MMH +. Exanple 51 | O Chl oro-S- CS™di fl uor o- pheny”™-"-im dazofl . S-al |

triazolo | §ﬁ]lop{rg> éle@ﬁ%%hﬂ%%&'té&ﬁ omeaxasl@lsum&@maé to the t1t1e compound ($iO,,
3-brono-10-chl oro 9H—|mdazo[ triazol o

[ 1, 4] benzod hg@t@pq: %y]@gg@teﬁdgc grogy =)40 4(J :20 to 0:80:20, 3& mg, 7%) which was
t et r aki S(tr bBRG RAHHRIsHED. PAS: Ilﬁ,&él_ugmoj)%\ﬁ , 0.006 mmol ),

3, 4-di fl uorophenyl boronic acid (103 ng, 65 mmol ) and aqueous sodi um
hydrogen carbonate (IN, 1.4 nL, 1.4 m‘mll in 1, 2-di net hoxyethane (2 nL) was
stirred for 2 h at 100 OC under an spher’e The reaction m xture

was di | utsed 1picHio-503, @&ﬂ@&rhﬁi&%nﬁ@fﬁﬁﬂxd@iﬂl%[ﬂ@&ﬁﬁ&d\b[ﬁﬁ water (10 ni)

and aqueous sodi um carbonat e Dryi ng over sodi um sul fate,
concent r at i dhl14iB ermémwnwm water (10 mL) and 1, 2-di met hoxyet hane (10

fford |
m a 3% g%tamgi&do% &3Wmcm3€b99mm@§nﬁ1 §s)@an, Atdovhiis- solid. M

10- Chl or o 3d B,4 ngdtawmm@@@m, AyP mynebhtetraldp{tiiphenylphpsphine)palladium(0)
>5-a] [, l(ii %{gaﬁ/gbg[rlma) 3H- diduoéuﬂmfl Qﬂoﬁz@&w@o@%gﬂ@%@mﬁeﬁ ama?@sa]grpl e

52, 3brorm ro- 9H i 'm dazo riazolo [1,

- benzodi Hy e podiun( Ipologeg, cathongterid)} }-4wels lécmVéll)cl@d Ardimgfhoxyethane (2 mL) was
3, 5-bistrif lsHﬁ"@:@ ?(?rtiﬁ/ gt 10@@@41%'3%29 bif at@fds ér@sf}?é”}‘éa&lon mixture was diluted

di f1 uorophenyl boronic acidto the trtle cohpound (16 579 whi ch was
obt ai ned as withaichlerasesthene (M@mwaédﬂa&mslgdmwatﬂ(lﬁm ine aggeas SoRuEt o- 3-

f ]2_ f4; Eg rn g 0 8 Pg{;}\glg%tﬁg H) hm(% qg@ﬁh%&vg? ?cg:’l]rlurgl ):!(sgl%n%cé]e ctoéll:&mlngn I-al]xd @asl‘ﬁ'ﬁg with water

3- br ono- 10- ¢H milo-298H i2ndigeeshsixyetbarg (10 mb) affordad; thz &itle compaund (139 mg, 63%)
15 as an off-white solid. MS: m/e = 370.0 [M+H]". ,

Example 52
10-Chloro-3-(3,5-bis-trifluoromethyl-phenyl)-9H-imidazo[1,5-a][1,2,4]triazolo[ 1,5-
d][1,4]benzodiazepine |
As described for example 52, 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

20 d][1,4]-benzodiazepine (200 mg, 0.59 mmol) was converted using 3,5-bis-
trifluoromethyl-benzeneboronic acid instead of difluorophenylboronic acid to the title
compound (160 mg, 57%) which was obtained as a white solid. MS: m/e = 470.3

[M+H]*.
Example 53
25 10-Chloro-3-(2-fluoro-phenyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine

As described for example 51, 3-bromo-10-chloro-9H-imidazo(1,5-a}[1,2,4]triazolo[1,5-

d][1,4]-benzodiazepine (200 mg, 0.59 mmol) was converted using 2-fluoro-

benzeneboronic acid instead of difluorophenylboronic acid to the title compound (128
30 mg, 61%) which was obtained as an off-white solid. MS: m/e = 352.2 [M+H]".

Example 54
10-Chloro-3-(2,4-difluorobenzyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine
As described for example 29, 3-bromo-10-chloro-9H-imidazo[1,5-a](1,2,4]triazolo[1,5-



d] [1,4] -benzodiazepine (200 ng, 0.59 mml) was converted using

2-fl uorobenzeneboronic acid instead of difluorophenyl boronic acid to the
title conpounes/4id8 ngy, 61% which was obtai ned as an obtTwréos/osmb? d. NS
me = 352.2 [ MtH +. Exanpl e 54 10- Chl or o- 3-
(2,4-difluorobenzyl)-9Himdazo [1,5-a] [3¢92,4] triazolo [1,5- d]

[ 1, 4] benzodi azepi ne As descri bed for exanp?e 29,

3- br ono- 10- gwﬂﬂqooe%'zbaﬂaegﬁzegbd)oé &d.5d tharfol fvad Jdn%éﬁé&u&# Sadlifidototdnzylzine

-benzodlaze ine was converted usin

2, 4-di f1 uor mWISQIWDKQéM%TE@D %;tsteeﬁowe@ymcmdm torig dgrasmpound

dlethyIZ|nc =) +obt ai ned
as a |light b?%v#%s @}%Eﬂ%aﬁgthﬁleggmém%réwg?l{mMﬁp%{% \Ela%l‘l(ii Mcfxﬁllq%)ro 3-

(3,4-difluorobenzyl)-9Himdazo [1,5-a] [1,2,4] triazolo [1,5- d]
[ 1, 4] benzodi azepi ne As described for ExampEé529

3- br ono- 10- qbl@f{laro‘)k#(z mcﬁﬂa&{)b n,%gglgﬁ Amfdagd] Mmgr@u%{a%olén dl [1,4]

- benzodi azepi ne was converted usin
3, 4-di f | uor g erzzqd@zmlam de solution (0.5 Min THF) instead of

di et hyl zi ne sSoleil (5 xhfiGle 2ot &@g&ﬁg%g% r@ltxa’é@ s-AfIL]AsoI6h A ned

as a light brown so

10- Chl or o- 3-d] Py4] rbnnmodnagdp)neqr&p(? g dh 2mi )swaq cqnyeaechpsmgﬁ arfluprphergylginc

1, 4] benzodiy I:
g br]orm 10- C?ﬁﬁ?&grﬁg@ Z’% IF?gXF f}{ F&gﬁh’fﬂu ] azoﬁol on to g,la Ee co pound
- benzodi ¥ efiBhmg; 3890) ngchwva:agbmrl)aswhshtdmwersple‘&l‘d |m@=p iM* V¥l bor oni ¢

acid instead of difluorophenyl boronic acid to the title conpound (295 ng,
74% which was obtained as a white sof ;mgnplyrg-s rrle = 335 0 [MrH +. Exanple
57 10-Chl oro-3- (pyridin- SGZ]£§9H-|n1dazo Hl 5 triazolo [1,5-d]
[ 1, 4] benzodil@z&dre3Apyridiocd-yldOH-fmjdazol LA ,%‘}]trlaZOIO[H ]{1,4]benzodiazepine

3- br ono- 10- ghy |&%§%}%§"f&ﬁéx§%%[ﬂl’ 58 mb Aoahfdrotd- claQo[E]fr mlég]t&ézé%

-benzodlazeplne was convert usl pyri oronlc
acid inst eadi]blf4]db¢dzud;latqpm{§t0(bmgohiQ:matmlbIWtabcquertGd t1$leg B)O‘Fﬁp@ﬂn)d ‘Q@@E Ny,

52% whi gh vag gt &%ﬁﬂ@@roﬁh%ﬁ%r&ﬁé h&d eMre tfﬂeeéomp%ﬁﬁd QZdS“ﬁlig“M%) which
was obtained as a white solid. MS: m/e = 335.0 [M+H]".

Example 57
10-Chloro-3- (pyridin-3-yl)-9H- umdazo[l 5-a}[1,2 4]tnazolo[1 5-d}[1,4]benzodiazepine
As described for example 51, 3-bromo-10-chloro-9H-imidazo([1,5-a]{1,2,4]triazolo[1,5-
20 d][1,4]-benzodiazepine (400 mg, 1.19 mmol) was converted using pyridin-3-ylboronic
acid instead of difluorophenylboronic acid to the title compound (205 mg, 52%) which
was obtained as a grey solid. MS: m/e = 335.0 [M+H]".

. Example 58
10-Chloro-3-(2-tolyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
25  As described for example 51, 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]-benzodiazepine (300 mg, 0.89 mmol) was converted using 2-tolylboronic acid
instead of difluorophenylboronic acid to the title compound (300 mg, 97%) which was
obtained as a grey solid. MS: m/e = 347.1 [M]". |

Example 59
30 3-(3-Amino-phenyl)-10-chloro-9H-imidazo[1,5-a] [1,2,4]tﬁazolo [1,5-
d][1,4]benzodiazepine
As described for example 51, 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2 4]tr1azolo[1 5-

d][1,4]-benzodiazepine (400 mg, 1.19 mmol) was converted using 3-amino-



Exanpl e 58 10-Chloro-3- (2-tolyl)-9Himdazo [1,5-a] [1,2,4] triazolo
[1,5-d] [1, 4] benzodi azepi ne As descri bed for exanple 51,

3- br ono- WWochdewsesndH i m dazo[l,5-a] [1,2,4] triazol o [1pea/ehoosbiachh7

- benzodi azepi ne (300 ng, 0.89 mml) was converted using 2-tolyl boronic acid
i nstead of difl uorophenyl boronic acid ton%Qe title conpound (300 nmg, 97%
whi ch was obtained as a grey solid. Ms: 347.1 +. Exanple 59

3 (3. A no- REIbd:oh- 1Y B0 bt AgRakloRs AL ol BN 0 9

[ 1, 4] benzodi"azepi ne

3- br ono- 10- Glhg62%)%¢hw@aﬂn{m¢csasaa]wlﬁltqszld]M81 mpeot 849.1 M+#] [ 1, 4]

- benzodi azepi ne (400 ng, 1.19 mmol) was converted using

3-am nophenyl boroni ¢ acid instead of gdj &xh}é%Ophenyl boronic acid to the
title conpound (300 ng, 72% which was obtained as a white solid. M5: me =
349.1 [ M+H] 18- C}Emm'@-l(é-nwhd_lgr-plkﬁlna})eﬁmém(dzzwfét%*yl,p}maml))EIQEH-| m dazo

[1,5-a] ] ,5- d] [1, 4] benzodi azepi ne As described for
exanpl e 52’1 dll;ﬁ“) Z%é%g% ro- 9H i mi dazo[l ,5-a] [1,2,4] triazolo [1,5- d]

[1,4] - benzddldemﬂbbdéor(eﬁﬁ)ﬁpl‘e@l 1bi@nmm+c}ﬂoms9ﬁmmm[e¢ ai$1,pg]triazolo(1,5-

2- nethoxyph f di;fluoro n ni ¢ acid to the
tide conmpou el gg‘%ﬂnzocﬁa V\W apvié&mgbqlgwﬁs Cc?nggr?%&/‘ﬁl gll“?xgw solid. MS
me = 363.1 pl_hMlylboroEJcamd mst@adlof dzﬂuorophenylboromc acid to the title compound (396

10- Chl or 0- 3- néégﬁﬁ \pas oﬂaléedgas al }Krcéloﬁ%v: s@ﬁéi&lgl rh72e’ =4].’)g£i ﬁé[?'lo[ I, 5- d]

[ 1, 4] benzodi descri BeEd*Fore
3- brono- 10- chloro 9H—|mdazo[l,5 al [I,2,4]triazolo[l,5- d] [1,4]
-benzodi &xepi ne (300 ny, O. 89 rrm)l) Wasmpleiter t ed usi ng

i iTe conpodtias g rahie BRI imdseal RAPLERHGIBE 7S Sol T "N
me =.363. 1d][\t],4]benzﬁ)dm|mp1ﬁe62 I OChI oro-3- (4-tolyl)-9Himdazo [1, 5-a]
[1. 2’ 4] tri %\Zsodegcrﬁo%d ?6rdeJ:(axL1%leA5]1P?—%%grgcl) %6ec%loro 9H-imidazo[1,5-a](1,2,4]triazolo[1,5-
d][1,4]-benzodiazepine (300 mg, 0.89 mmol) was converted using 3-methoxy-
15 phenylboronic acid instead of difluorophenylboronic acid to the title compound (292

mg, 90%) which was obtained as an off-white solid. MS: m/e = 363.1 [M]*.

Example 62
10-Chloro-3-(4-tolyl)-9H-imidazo[1,5-a][1,2,4] triazolo[1,5- d][l ,A4]benzodiazepine
As described for example 51, 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
20  d}[1,4]-benzodiazepine (300 mg, 0.89 mmol) was converted using 4-tolylboronic acid
instead of difluorophenylboronic acid to the title compound (261 mg, 84%) which was
obtained as a grey solid. MS: m/e = 347.1 [M}*. v

Example 63
3-(Benzo[1,3] djoxpl-S-yl)-l 0-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
25 d][1,4]benzodiazepine
As described for example 51, 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d](1,4]-benzodiazepine (300 mg, 0.89 mmol) was converted using 4-tolylboronic acid
instead of difluorephenylboronic acid to the title compound (266 mg, 79%) which was
obtained as a white sohd MS: m/e =377.1 [M]".

30 Example 64
10-Chloro-3-propyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d)[1,4]benzodiazepine
As described for gxample 29, 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

d}[1,4]-benzodiazepine (200 mg, 0.59 mmol) was converted using diisopropyl zinc



As described for exanple 51,

3-brono-10-chl oro-9H i m dazo[|,5-a][l,2,4]triazolo[l,5- d] [1,4]

- benzodi axepoew46300 ng, 0.89 mmol) was converted usi ngpéTtEpkovshoreoni ¢ aci d
i nstead of difluorophenyl boronic acid to the title conpound (261 ng, 84%
whi ch was obtained as a grey solid. MS: m4e-= 347.1 [M+. Exanple 63
3-(Benzo[ 1, 3] dioxol-5-yl)- 10-chloro-9Himdazo( 1,5-a] [1,2,4] t azo\o|
1,5- d] [, 4blutior¢tidairepiveac)sisded of dibglzinarsolaxianpd ehefitle compound (112 mg,

BbQnggl ;ge;élg%gr‘fq% H;viﬁ%r(i,)bqazo lWﬁgt %96\192%@ %PZ‘I? ?é@b 34#‘%3*1?1% E)I ;1/I gf]or onic acid

i nstead of difl uorophenyl boronic acid to the title conpound (266 ng, 79%
whi ch was obtained as a white solid. NSamplet5= 377.1 [M +. Exanple 64
10- Chl or o- 3- propyl 9Him dazo [1,5-a] [1,2,4] triazolo [1,5-d]

1,4]b d
[10 c]hl gngQI @%g@oﬁ%rggﬁf 'Pg%) El?tar]ﬁxfg?n%&%l %?F{ %fg)ﬂlzo%aﬁgm& azepl ne
(200 ng, 9. 5095 demib)ed\ﬁmsexamlpiﬂez% gcbromionid- dﬂmmeﬁiﬁopg{daz[mshll,aw]@mrﬂo[ﬂw -in
Ly chvHER e e DU REb SRS el Dbt BRI BT
65 3-Butyl - bt6midd sohmo&l-ﬂoaml\darxm—qmuﬁteaﬁ of diethylzind solwtiom to theltithe abmpound
1,4]1b d | +
5 br omo- 10- At ko 16 A AaA st s By M apis T 3181 Y
-benzodlazeplne (200 ng, 0.59 nnDI)-mas converted using cycl opropyl zinc

broni de solution (0.29 Min THF) inst dxdmple@hi et hyl.zi nc solution to the
title conpound (34 ng, 18% vvhich was obtained as a white solid. M5 me =

ool Wit - GlRSRYBL B A ) R %pgb Dh b Qfben b2 4

3-brono-10-chl oro-9H i m dazo[ |, 2,4]triazolo[l,5-d] [1,4]-
benzodi azepiTrea (\ﬁpfmsm of(3- B@mmﬂ)(l))c 'QHI-mad@OQBSmlgl Inglérizzolid il 5 fet)- a

9, LT (B i o
2,6-di-tert a-’dmosgherexmnyl tributy. tm (0.21 mL, 0.71 mmol),
tetrakis(triphenylphosphine)palladium (0) (34 mg, 0.03 mmol) and 2,6-di-tert.-butyl-4-
15 methylphenol (some crystals). The resulting mixture was stirred for 18 h at 100 °C. It was
diluted with dichloromethane and washed with aqueous sodium carbonate (half
saturated), with water and extracted with dichloromethane. Drying over sodium sulfate
and purification by chromatography (SiO,, heptane:ethyl acetate:dichloromethane =
60:20:20 to 30:50:20) afforded the title compound (145 mg, 86 %) as a white solid. MS:
20 -m/e=284.1 [M]".

Example 67

3-(Bicyclo[2.2.1]hept-5-en-2-yl)-10-chloro-9H-imidazo[1,5-a] [ 1,2,4]triazolo[1,5-
d][1,4]benzodiazepine | |

10-Chloro-3-vinyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1, 4]benzod1azep1ne (200 mg,

25 0.71 mmol) was dissolved in warm THF (10 mL). After cooling to ambient temperature
diclyclopentadiene (95 pl; 0.71 mmol) was added and the reaction mixture was stirred for
18 h at this temperature. Further dicyclopentadiene (0.48 mL, 0.36 mmol) was added and
the THF was distilled off. The resulting suspension was stirred for 18 h at 160 °C under a-
nitrogen atmosphere and concentrated. Purification by chromatography (SiO,

30 heptane:ethyl acetate:dichloromethane = 60:20:20 to 30:50:20) afforded the title
compound (93 mg, 38%) as a white foam. MS: m/e = 350.1{M+H]".



met hyl phenol (sonme crystals). The resulting m xture was stirred for 18 h at
100 OC. It was diluted wth dichl oronethane and washed wi th aqueous sodi um
car bonat ewbhaddossabur ated), with water and extracted w Prorgdiredsei®oet hane.
Dryi ng over sodium sulfate and purification.by chromatography (Si Q2, '
hept ane: et hyl acet at e: di chl oronet hane = 60t220: 20 to 30: 50: 20) afforded the
title conpound (145 ng, 86 %9 as a white solid. M5 me = 284.1 [M +.
Exanpl e 67 3-(Bicycl o[ 2. 2. 1] hept - 5- en-Bxapiple 4®- chl or o- 9H i ni dazo[ |, 5- a]
[1,2,4]triazolo[l,5- d] [1, 4] benzodi azepi ne

10- Chl or o- 3- yi_pyl - 9H- i i <A1 azol ofle:5e dl -
[1,4] bonzod g@%"rﬁé%‘?ﬁ%@[ﬁgﬁ% #ﬁ%‘}ﬁ%@hé?’%ﬁ‘g‘ﬁg&é!é[l?sﬁ%%me?ﬁ&ﬁBmﬁ) .
After cool i néysolutiamiof 2bromerifechionordH-dinlayeld Feanll 5aiddtmez¢loB 5] [12]71 mol )
dded tad i i f h t hy
s a0ded LRSI 00, SSVERE P S SR Bl By
the THF was pirgnidohe (R mf ¥ waskvacuateduintifiled withpegrei fonfivasmss. iAr miturk of 248i-h  at
160 OC d i [ ot Purifi i by.
b ot ogr apiig 7 Enep e BaTRARNES fr0s ERAAE U A b L ERD BB sy,
30: 50: 20) af (Wchledofotre complex (8 orgr 001 dnrh83 and) poR8HYmaBioaidek] T2end,CAT misl) M e
= 350.1 [ Mt + 10- .0 3-4 1] Lsilyl-9Himd 5-
250, [ et SR Lo AR L e i

3- br ono-.10- c(f. 10wl oM. 7 mnatdy arjd heékampthyldi@lang (0: 14amb 10671l mBrot)| wdrd adided and the

benzodi azepi 00. . | )2k o . '
|, 3-di metzlﬁyl QECtSO%S‘% 8&?’ gtv?aggtgr&?%f%)ﬁzg ;hlﬁ)tl Oopycr'iFr1111rtg11(‘3rn}éex(a ?eﬁl%yidl%%e gov}fcllrjlzlit ed and
filled w th @7fomdlpwas addedandesiring was xontiraredfat 20 I for another 24 h. The :

but yl phosphi i : 05 _Jmol . .
Cr1 56t benyPRialS Mol BehBrRetIE 1o i) g washed iy e R4, 01
mrol ) and potabenat thdlf satrratdd) {rkdARatay Drging dverotdiunmwadfagoohelcp urificstien Ispol ut i on.

After stirri 1 . . her e ter. (0. end. 7
o) and heldaRgrRy i it A otk ERARRGRERURL S0zt th B0 dd
reacti on 15 xiffordedvds tisleicompduhd(2528g,H 38) dsGOVRIE sofidr MSem/dre3ade{MyT.di si | ane
(0.14 m., 0.71 mmol) was added and stirring was conti nued at 100 OC for

anot her 24 h. The m xture was dil uted ﬂaﬁbléj%&hl oronet hane (10 m) and
washed wi th aqueous sodi um _ :

10-Chloro-3-(methoxy-carbonyl)-9H-imidazo[1,5-a][1,2,4]triazolo(1,5-
d}[1,4]benzodiazepine
To a suspension of 3-bromo-10-chloro-9H-imidazo{1,5-a] [1,2,4]ti'iazolo[1,5;d] [1,4]-

20 benzodiazepine (200 mg, 0.59 mmol) in methanol (2 mL) and THF (2 mL) was added
under an argon atmosphere palladium(II) acetate (13 mg, 0.06 mmol),
triphenylphosphine (62 mg, 0.24 mmol) and sodium acetate (5 mg, 0.06 mmol). The
white suspension was evacuated and filled with carbon monoxide for 5 times and stirred
for 18 h at 65 °C under a carbon monoxide atmosphere. The suspension went into

25 solution. Stirring was continued for further 3 d at 65 °C. Further sodium formate (61 mg,
0.89 mmol) and bis(triphenylphosphine)palladium (II) chloride (21 mg, 0.03 mmol) -
were added and the mixture was stirred for 18 h at 60 °C under a carbon monoxide
atmosphere. It was filtered over hyflo®and concentrated in vacuo. Purification by
chromatography (SiO», heptane:ethyl acetate:dichloromethane = 60:20:20 to 30:50:20)

30 afforded the title compound (89 mg, 47 %) as a white solid. MS: m/e = 316.1 [M+H]".

Example 70

10-Chloro-3-(propa-1,2-dienyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine '



carbonat (half saturated) and water. Drying over sodium sulfate and
purification by chromatography (Si 2, heptane:ethyl

acet at e- .wocbdsussret hane = 60: 20: 20 to 30: 50: 20) af f or dedTtdreodsiotdoe7
conmpound (25 ng, 13 %9 as a white solid. Ms: mle = 330.1 [M +. Exanple 69
10- Chl or o- 3- (net hoxy- car bonyl )-9H i m dazo 431, 5-a] [1,2,4] triazolo [1,5- d]
[ 1, 4] benzodi azepi ne To a suspensi on of

3- br ono- 10- cd)|16¢ Chl6te-B 1B dhetbjlaminaapfdp: Pydjl)-OHamidatd(1 5-4] I.2.4 Atiazolo[1.5-
benzodi azepi 1 %0 .. Q.. 59 mmol) in nethanol (2 nmL) and THF (2 nL) was
added under Sher e pal | adiun(l1) acetate (13 ng, 0.06 mmol),
tri phenyl phosphine (62 ng, 0.24 nmmol) and sodium acetate (5 ng, 0.06 mmol).
The white su’EqD&smliltim mé&;—bmmcua{cbtbrafﬂﬂ—imidaadl;&a]lhl ;2Aithierolofirtodj[dd]f or 5

times and st t on d h re. The
suspensi on wge 8&& X me go@mg 1§§ h“gﬁﬁlgg‘*@%‘%?“’ﬁ“ %ﬁgé:} Cfffg?'lﬁ os?d at 65
0C. Further mdymﬂmﬂ@mgaﬂéé@Iﬁﬁolhg}ls(ﬁh}ﬂ&nyhtbsphm) -palladium(II)dichloride (63 mg,
andbi s(tri phenyl ph hi.ne [l adium (11) chlor,jde 0.03 mmol ) were
added gnd F h%g%i’%ﬁ‘ﬂfg’lf?}aégg'lgﬁ 116§ng1éoﬁ“§f‘°lé6n@%1% emine (83} Bor®-Honoxi de
at mospher e. xh;ndmsrhte &éshﬁfn%%&ﬁﬁé Wiﬁ&é&ﬂ)ﬁmﬂnﬁ@ BESHbieA! Repefit @ bERre

Purification dy chromat ograp hept ane: et hyl acet ate: di chl oronet hane

= 60: 20: 20 t¥51dzeE wppoy) )bapm&edédng,r‘x)éﬁtmmp@ éBﬁsplaﬂaﬁag tegeptlyy forgp hoghe gixtare

‘fh'zt gl Z (r)ll : ;i vg&l_ﬁor%cg%%toﬁaﬁerj(mﬁ Mt?’land wa.E%;;&lngléeglvglgx étggl%kﬁfeor)gymé NP BSMium
[1,4] be n>2116d| sfats ﬁg&yntratlo’n and punﬁcatxon by chromatography (S0, ethyl acetate:methanol

10- Chl or o- 3- égodt)ﬁmafh@m@%ﬂ@rc%?bumv@b migHe79) 4820 btwiahd sod 4l triazol of I,
- d [1, 41benzod|azep|ne ution of

3- br ono- 10- cMiS oméeﬁﬁﬁ?%wd%ﬂ[i 5-a] [1,2,4] triazolo[l,5-d][ 1,4]-

benzodi azepi ne (600 ngy, 1.78 mml) I n THF (40 nmL) were added

3-di et hyl am no- Iropyne (317 ng, 2.86 nmol ), )

bi s(tri phenyPpioshlerer:(propadl.awdienyl) g imidazald . 3-¢ ‘ Sl )

tri phenyllghoapbgnﬁnggdqazggmeo 05 mml) and tri et hyI am ne (890 m., 6.41

nmol ). The resultln% mxture was stirred for 15 mn at anbi ent te erature
(

bef or e addi nip-elsser¢(3ydisihylemiro-propmd;yngl) PH-imislayol LAFelét 2 Héaeralel 1t ref | ux
for 15 h t hed]'ﬂ,é}ﬂéﬁ?odlazepine (200 mg, 0.54 mmol) was dissolved in dioxane (2 mL)

tris(dibenzylideneaceton)dipalladium chloroform complex (14 mg, 0.01 mmol) and

tris(pentafluorophenyl)phosphine (58 mg, 0.11 mmol) were added. The resulting brown

20 solution was heated to reflux for 26 h. The reaction mixture was poured onto water (30
mL) and was extracted with dichloromethane. The combined organic layers were dried
over sodium sulfate and concentrated. Purification by chromatography (Si0,, ethyl
acetate:dichloromethane:methanol = 90:9:1) afforded the title Compound (14 mg, 9%) as
a yellow solid. MS: m/e = 295.0 [M]".

25 | Example 71
3-(Acetyl-methyl-amino)-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine
3-(Acetyl-amino)-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (840 mg, 2.67 mmol) was dissolved in DMF (16 mL) and

30 potassium hexamethyldisilane (0.91 M in THF, 3.80 mL, 3.47 mmol) was added. After
stirring for 45 min at ambient temperature methy iodide (217 pL, 3.47 mmol) was added
and stirring of the resulting mixture continued for 2 h. The reaction mixture was
separated between aqueous sodium carbonate (saturated) and ethyl acetate. The organic
layer was washed with water, dried over sodium sulfate and concentrated. Purification by

35 chromatography (S§iO,, heptane:ethyl acetate:dichloromethane = 60:20:20 to 30:50:20)



was poured onto water (20 nlL) and was extracted with ethyl acetate. Drying
over sodium sul fate, concentration and purification by chromatography (S O
2, ethyl woebvey@ssret hanol = 80:20) afforded the title cooparnehsodehdr Ny,
67% as an off-white solid. M5 mle = 367.0 [MtH +. b )

10- Chl oro- 3- (propa-L2-dienyl )-9Him dazor_i445_- al fl,2,4ltriazol o[ L5- d]

[ 1, 41benzodi azepi ne

10- Chl or o- 3- (3- 4] 1L.0Q- salg- bz OH i m.dazol |, 5-a]

(1,2 a]tri az%ff"éﬁ%‘?%‘wél?q}’%‘?’ﬂfz{ﬁ‘g@z%d@?lép/f’ e a(‘%g’f Sﬁgé 0.54 mol) was

di ssol ved i nM8i m@ané29.2(M1") tris(di benzyl i deneacet on)di pal | adi um chl or of or m
conplex (14 ng, 0.01 mml) and tris(pqg&%ghu9§ophenyl)phosphine (58 ny,

0.11 nmmol) were added. The resulting browr sof ution was heated to refl ux
for 26 h. ThH-cldant3-cpclopropylamine§Hpimiderb | b6tad 1vipd jeriaZobd][1/5L) and was
extracted mﬁé@lgdfhlo.onethane. The conbi ned organic |ayers were dried over
sodiun1suFfa ’ L§n€§ﬁ%§RFFated. Purification by chromatography (Si Q2,

et hyl acet atBo disalhtion ofrH-tdoms-bralubesOH-imido91,4-0] 4f b af@rdolbhgsti t e
conmpound (14 w1199 S a ow soljd. : =.295.0 [ +. Exanple 7 1
3- (Acet yl - et ]Egﬁlbgﬁ%?fﬁ%l"fé%ﬂ ‘8@5&%‘@&%&?9, (g_r%}i% g Sg/!’lﬂ‘i tybeiwgs 611‘%‘1
[1,5- d] [I, PAAHSAE 1292911 3.6 @10l arftWhe ixckPe -d 35k od e@- a]
(1.2 >a]tri a%}a’gn 7] m[l,qh] benzod%?epi Eg‘)”(“gsdg%&%gg@%dg& %%%g e

di ssol ved i ninDp@Waye). Rplassiwm cpdoastsi(308 hexahbmmaldivas ddded and st@tingiwas THF,
3.80 L, 3.4 RS, : o(Stdai L d L 0_AQ | e

t enper at ulr§e %%1{3%9&% f)di déﬁgg;?gmﬁéﬁ%q E&&ﬁ’{%}@\ﬁ;g&gg{%ﬁbg%&tgﬁﬁ CIr%i;gﬁlteo t he
resul ting mi withedykasstatn@8ankloyasheq withpqueouszodiuoncarbonate Gawasted)eqralr at ed
bet ween aque b Meuedt tﬁgéﬁgg . 2 . The organi-c
| ayer was mﬁ%&é\%@{lﬁ wat 3?3&3? I ed ov\}g{r:?&so I d%ﬁ?‘?%é“g% tt)gtct)’ centrat ed.

Puri fi cat i onchsgmetogerphy 6P apieptansiety] adetase:dishloremnsthane e ¥ 18:28ite h0:20:20et hane
= 60:20: 20 t . B triof | 7
ﬁfl\%:ge%@e )8 @8511?%;1?@ (l%gg,r?g%)eﬁ ﬁ%@& y&ﬂi g\/?S?'Am/g@ 3134 [(i@+ﬁf* a

white solid. e 329.
15



10-chl oro- 3-cycl opropyl am no-9Himdazo [1,5-a] [1,2,4] triazolo [1,5- d]
[ 1, 4] benzodi azepine To a sol ution of

| O cUor o-vgofbespuefzbt i mi dazofl . S-aH ~*jtriazol oUr- d] [ 1pérheppasdi@aepi ne
(200 mg, 0.73 nmmol) in DMSO (2 L) in a seal ed tube was added

cycl opropylamne (254 m, 3.63 mol) and {4Pe- m xture was stirred for 90 mn
at 180 OC (m crowave). Potassium carbonate (300 ng, 2.17 mml) was added
and stirring was continued for further @&Daimisn at 180 OC (nicrowave). The
reaction m xture was diluted with ethyl acetate (20 nL), washed with
aqueous sodi um chitbdegensubstituted anetdyo[drdalék2 g Hcihzdo (i 3-&) [e#tthenzodiatepine.

Dryi ng over | and purification by chromatography (Si O,

hept ane: et hyi?‘q'qg’lca:dei e‘c{'?)gk%?%ﬁ? oronet hane = 40:40:20 to 10: 70: 20) afforded the
title conpound (15 ng, 7% as a brown solid. MS: me = 313.1 [ M-H +. O ai ns
1. Hal ogen substituted i mdazo[l,5-a] [I, ZR‘ﬁ%ni azglo[ |, 5-d]

[1, 4] benzodi azepi ne derivatives of fornula wiérp+ft RL i s hydrogen, hal ogen,
| ower al kyl, Si(CH3)3 or |ower al kyl, substi ed by hal ogen, or is |ower
al koxy or |ower al koxy, substituted t®/)Hhl ogen, yor is |ower al kenyl, |ower
al kenyl oxy, CN, bicyclo[2.2.1] hept-5-en-2 N yl, optionally substituted
by lower alkyl, amno or |ower alkoxy, or is.arW oxy, heteroaryl,

benzo[ |, 3] di oxol yl, cydoal kyl, heterocycl oal kyl{, -OQ(CH 2)nOH, -CO(O) -1 ower
alkyl, -NR 2 or -CCR'; R is hydrogen, | owerRZal kyl , cycl oal kyl,
-C(O-lower alkyl, -C(O -cydoal kyl, -S(O 2- |ower alkyl, or aryl,

unsubsti tuted, or, substituted by one or two substituents selected fromthe
group consi s‘f"b?fﬁmof hal ogen or |ower alkyl, substituted by hal ogen; R' is
hydrogen, -Si (CH3)3, lower alkyl, cycloalkyl or -(CH 2)m O | ower alkyl; R2
i s hydr ogen, Rhet ihydmgemmylogeR3owesr aigll, i) R lowertwidi,agbstitoredbalhalpge, n i s

1or 2 or is lower alkoxy or lower alkoxy, substituted by halogen, or is lower alkenyl, lower

alkenyloxy, CN, bicyclo[2.2.1]hept-5-en-2-yl, aryl, optionally substituted by lower
alkyl, amino or lower alkoxy, or is aryloxy, heteroaryl, benzo[1,3]dioxolyl,

10 cycloalkyl, heterocycloalkyl, -O(CH,),,OH, -CO(O)-lower alkyl, -NR’; or
-C=C-R”;

R’  is hydrogen, lower alkyl, cycloalkyl, -C(O)-lower alkyl, -C(O)-cycloalkyl, -S(O),-
lower alkyl, or aryl, unsubstituted or substituted by one or two substituents selected
from the group consisting of halogen or lower alkyl, substituted by halogen;

15 R” is hydrogen, -Si(CH3)s, lower alkyl, cycloalkyl or -(CH;)m-O-lower alkyl;
R®  is hydrogen, methyl or aryl;
R® is halogen;
R4. is hydrogen or halogen;
n 1s 1 or2;

20 m isl,2or3;

and their pharmaceutically acceptable acid addition salts.

2. Halogen substituted imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepine

derivatives of formula



mis 1, 2 or 3; and their pharmaceutically acceptable acid addition salts.
2. Hal ogen substituted imdazo[l,5-a] [I,2,4]triazolo[l, 5-d]

[, 4] benawOiragsapsre derivatives of fornul awherein Rl ispboygire@sniodbal ogen,
| ower al kyl or |ower alkyl substituted by hal ogen, or is |ower al koxy or

| ower al koxy substituted by hal ogen, or i4514ower al kenyl, |ower al kenyl oxy,
CN, aryl, or is aryloxy, heteroaryl, cydoal kyl, heterocydoal kyl, -OQ(CH
2)mMoH, -NR 2 or -CCR'; R is hydrogen,RLgP@f al kyl, -C(O-Iower alkyl,
-C(O-cycloal kyl, -S(O 2-lower alkyl, or ryy,thsubstituted or
substituted by one or two substituents _sg| ted fromthe group consisting
of hal ogen or | ower alkyl, substitumgf hal ggen; R' is hydrogen

-Si (CH3) 3, lower alkyl, cycloal kyl or & v Ol ower alkyl; R2is
hydrogen, nmethyl or aryl; R3 is hal ogen; R 'LﬁNhydrogen or halogen; nis 1
or 2, mis 1, 2 or 3; and their pharnmaceuti %ﬂly acceptabl e acid addition
salts. 3. Conpounds of fornula I according toR%Iaﬁgﬂl, wherein R3 chlorine.
4. Compounds of fornmula | according to claim3, wherein R2 is hydrogen. 5.
Compounds - of formula | according to claim4, which conpounds are:
10-ch|oro-9WbPﬁFUazo[l,5-a] [l1,2,4]triazolo[l,5-d] [1, 4] benzodi azepi ne,
10-chl oro-3-fiuoro-9Himdazo[l,5-a] [1, 2, 4]

triazol o[ |, B! d] ishydidgemtattizaz, dpwerelkyl Or lepslRyl3ubBithed by Htdgen, dazdbved- a]

l,2,4]triazol o[} . 5-d] [, 4]benzodi azepi .
g_ 0- chi ]Or o- 3- et hlolk?,)gygcig']_l?‘[vn%:r ) oc))c?fls?l%s?lgfteg By ﬂglbgen, or is lower alkenyl, lower alkenyloxy,

Z
[1,2,4]t6i azol ofN, &yt of ks, a43lben hetiard piyamatkl, bitenropel Galkyl 2-G (Cl) 40 B HEKY)
-9H-imdazo [1, 5ra&l=EIr2, 4] triazolo [1,5- d ][I, 4] benzodi azepi ne,

10-chloro-3-(2 J2:dTnquo-ethoxy)-9H-ianazo[I,5-a] [1,2,4]triazolo[l,5- d]

1, 4] benzodi azepi n
[ ] z i{a z i[glhygrogen, lower alkyl, -C(O)-lower alkyl, -C(O)-cycloalkyl, -S(O),-lower alkyl,

or aryl, unsubstituted or substituted by one or two substituents selected from the
group consisting of halogen or lower alkyl, substituted by halogen;

10 R” ishydrogen, -Si(CH3)s, lower alkyl, cycloalkyl or -(CH;)n-O-lower alkyl;-
R®  is hydrogen, methyl or aryl; |
R>  is halogen; |
R*  is hydrogen or halogen;
n islor?2; |

15 m 1s1,2o0r3;

and their pharmaceutically acceptable acid addition salts.
3. Compounds of formula I according to claim 1, wherein R? chlorine.
4. Compounds of formula I according to claim 3, wherein R? is hydrogen.
5. Compounds of formula I according to claim 4, which compounds are:

20 10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-fluoro-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-d} [1,4]benzodiazepine,
10-chloro-3-methoxy-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-ethoxy-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-d] {1,4]benzodiazepine,



10-chloro-3-(2,2,2-trifluoro-ethoxy)-9Himdazo[l,5-a][l,2,4]triazolo[l, 5-
d] [1, 4] benzodi azepi ne, 10-chl oro- 3-vi nyl oxy-9H-i m dazo[ |, 5-a]

[1,2, 4] t rwe20denissd95-d] [1, 4] benzodi azepi ne, PCT/EP2005/010907

10- chl or o- 3- net hyl am no- 9H-i m dazo[|,5-a] [I|,2,4]triazolo[l,5-d

[, 4] benzodi azepi ne, 10-cMoro-3-di ne yl ardhe-9H-i m dazo[ 1,5-a] [1, 2, 4]
triazolo [1,5- d] [1,4] benzodi azepi ne,

3- benzyl am A6-chibrotd- (- Buie-dthoxyatb-imidazd(1[513] P12} ttinicdalalse[ 1, 5-d]

[1,4] benZOdldjl@e‘gb gﬂag qg% oro- 3-t hi onor phol i n-4-yl - 9Hi m dazo [1, 5-3]

[1 2,4] tri P ’1, 4] benzodi azepi ne, | O chl oro- 3-i m dazol -

| -yl - 9H i i damblord;35(23-dffiorg- -4thotcy )-8 drod4zd| 55-d] [1[2,4) #]dzelofhBH azepi ne,

3- 1yl d 1, 5- 1,2,4] t I 1,5-d
/1 7] benzod a0E %bgﬂoﬁ%%ﬁ%l Chi'or or OH i mitiazol | 5] [1 2. 4]ti azol o[ | 5-c|

[ I , 4] benzodilazbpirns-(232, bﬁtnﬁmermee-thcbﬁywbl—ﬁhidnm[dﬁzﬂll A 4hriajold[1,52, 4] tri azol o
[1,5-d] [I, Ah]clﬁ ﬁgdio A=Je1H I ne, 10-chl oro- 3-net hyl -9H i m dazo[ | , 5-a]
[1,2,4]triaz 0‘{] B g] PI 4] benzodi azepi ne, 10-chl oro-3-ethynyl -9H i m dazo]
1,5-a] [1,2 lﬂ]chiarbfﬁzmhyﬂﬁ)xﬂ 9H—nh}1d{12ib[¥l,§-b¢rlmdjltﬂmbl 0&-d}[1,4]benzodiazepine,
10- chlor03 r H-|m
[1, 4] benzodllgzcep(?rﬂe m%g-‘ Nors-3 203 % 3) félg %Uﬁ‘%?otl%[lll!-aszﬁi gé‘ib Z‘ic?gz-egine’
[ 1, 2,4] tri d2eahborpB- 5HneﬂI]1yl:irﬂn,n4;}Qiénnmthza&leﬁaa}{e,z,ﬂﬁraadﬂb{)r5)— 3-ethyl -9H i m dazo
[1,5-a] [l % ]4 6r_‘rllza %Izg 1,5-d] [1, 4] benzodi azepi ne,
| O chl or 0- 3- CI,O (Jpro ’imdazo[ 1,5-a] [1,2,4] triazolo [1,5-d]
[1,4] benzod|3atzmpylmmno]:ﬂ)9-chlbm-eH3deizlo¢|h5QﬂmtmItr-lﬁblld[njsdﬁtn@]lbgﬁzoaﬁaz[eﬁma, 4]
triazol o 1, 4 ben r H i m dazo
L oAl [1 2 gl R o PR A T AR o |
10- chl oro- Sd@heﬁyénzﬁldkazepmiazo [1 5-a] [1,2,4] triazolo [1,5-d]
[ 1, 4] benzodi H - azo triazolo
[15-q) [1, APrBkaga 5‘%‘@%%0“ RGN % W‘*ﬂ 00 6}36 2B %‘f‘%ﬂ’“& a
[1,2,4] t3i 3Z@Iet)'ldrﬂ1n5 M}clﬂdrpqwmzhdo aﬁe:pl[né 4]triazolo[1,5-d][1,4]benzodiazepine,.
10- chl or 0- 3-pr.0 9H.i,m daz 5 0
[1, 4] benzod|3§9 %Xlﬁl(g ?thlfﬂ g0 116 Lﬁ %]ﬁia@pfo][]m&é{a@ ﬁk}i’l;z@a&]zep[%e’z 4] triazolo
[1,5-d] [1, 4llrenmotl-akleps- BH 1rmdazo[1 5-a][1,2,4]triazolo[1,5-d][1, 4]bepzod1azepme,
10-chloro-3-methyl-9H-imidazo(1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-ethynyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d]{ l,4]benzodiazepine,
20 10-chloro-3-prop-1-ynyl-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-d][1,4]benzodiazepine,

10-chloro-3-cyclopropylethynyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-
d][1,4]benzodiazepine, '
10-chloro-3-ethyl-9H-imidazo([1,5-a][1,2,4]triazolo[1,5-d][1,4] benzodiazepine,
10-chloro-3-cyclopropyl—9H-imidazo[1,5-a] (1,2,4]triazolo[1,5-d][1,4]benzodiazepine,

25  10-chloro-3-difluoromethyl-9H-imidazo[1,5-a][1,2,4]triazolo{1,5- |
d][1,4]benzodiazepine,
3-benzyl-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-phenyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-cyano-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,

30 10-chloro-3-(pyridin—3-yl)-9H-imidézo[ 1,5-a](1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-propyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
3-butyl-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepine,
10-chloro-3-vinyl-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
10-chloro-3-(methoxy-carbonyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

35 d][1,4]benzodiazepine,
10-chloro-3-(propa-1,2-dienyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine,



10-chl oro-3-vinyl -9Hi m dazo[|,5-a] [I,2,4]triazolo[l, 5-d]

[1, 4] benzodi azepi ne, 10-chl oro-3-(nmet hoxy-carbonyl)-9Him dazo[ 1, 5-a]

[1, 2,4] twbasemfd295- d][|, 4] benzodi azepi ne, PCT/EP2005/010907

10-chl oro- 3- (propa-1, 2-dienyl )-9Him dazo[l,5-a] [I|,2,4]triazolo[l,5- d]

[ 1, 4] benzodi azepi ne, 3- (cydopr opanecar bony48 am no) - 10- chl or o- 9H i m dazo[ |, 5-
al[l,2,4]triazolo[l,5- d] [I|, 4] benzodi azepi ne or

0- chl or o- 3- 3y(cydproparecarbowyl Siching) -Gz blof & 98- aidfzb[ B54] [ 11,4 Jadaroto [ [,5; 5- d]

[1, 4] benzodi npounds of formula | according to claim 3,
1B ARbApaerp R - -

V\,her ein R2 | npounds of forrmula | according to claim6, which
conpounds aﬁehExQ&mcbpt@ydnrﬁmnEﬁka i1i5-aldk 2] thiazolal,9-1, 2, 4] triazolo

%l b?o(rﬂ) [1% éh %?g%gb&%%%ﬁ&%l—l-l m dazo[l,5-a][l,2,4]triazolo[l,5- d]

[ 1, 4] benzodi azepi ne, 10- chI or o- 3- et hynyI 6- met hyI OH- i m dazo[l 5-a]
[l,2,4]tsi azol oﬁlC(ﬁnp@Jqu[OIfcxt}rbémIzadmalzrmom@m3 wherein R? is methyl.
10- chl or o- 3- cycl opropyl - 6-net hyl - 9Hi m dazo[ |, 5-a] [I,2,4]triazolo[l,5- d]

|,4] b di t 1, 5-
L 8ot Sl A AR GO
accordi ng t &18tda¢hlord-6-wethydiHi-Reidago] ﬂ)ﬁfﬂﬁlnéﬂtgam@iﬂﬁodﬂlﬁué hehzddizzeping, |
PO i SRl SRR RS S B ARacHb 18- dazel 1,54
10 br ono- 3- ﬁ]ddﬂbﬁ@ﬁﬂmtﬂp@ﬁzo [1,5-a] [1,2,4] triazolo [1,5-d]

» 4] ben@gdwgﬁmw% -@QHP&B ”9}%-19{1 ﬁLJ]”BJBﬁl SIGLP?OW claim1,

vvherel n oun cl ai m10, which
conmpound |sdﬂldﬂlﬂ>@zgdlazl_®meodo 9H i mi dazo [1, 5- a] [1 2,4] triazolo [1,5-d]

[1,4] be”.ZOd %ﬁB‘rt?% cr#l%pr(%xp%%&ﬁ@ 419! 1mPJa98ﬁr§54?Q4?&1a‘2518'f’1°51”d5 of formula

| as deflne inc I ch process conpri
dj[1 4]benzod1azep1ne or

10-chloro-3-cyano-6-methyl-9H-imidazo[1,5-a] [1,2,4] triazolo[1,5-
15 d][1,4]benzodiazepine.

8. Compounds of formula I according to claim 1, wherein R? is bromine.

9. Compounds of formula I according to claim 8, which corhpounds are

10-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine or
20 10-bromo-3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine.

10. Compounds of formula T according to claim 1, wherein R? iodine.

11. Compounds of formula I according to claim 10, which compound is '
3-chloro-10-iodo-9H-imidazo(1,5-a] (1,2,4]triazolo[1,5-d][1,4]benzodiazepine.

25 12. A process for preparation of compounds of formula I as defined in claim 1,

which process comprises

reacting a compound of formula



reacting a conmpound of formulawi th a hal ogenati ng agent to a conpound of
formul a wherein Rl, R2, R3, R4 and n are as described in claiml1, and, if
desired, wonvevdsszg a conpound of fornula | into a phar recawpbeosaldoy7
acceptable salt. 13. A conpound of fornmula | according to claim1, whenever
prepared by a process as clained in claimdg2 or by an equival ent nethod.
14. A nedi canent containing one or nore conpounds of formula | in
accordance with claim 1 and pharnaceuti catl yacceptabl e excipients. 15. A
medi canent according to claim14 for the trgatyrent of diseases related to
t he GABAA oc5 subunit selected from cogpiti /enhancer or cognitive

di sorders. 16. A nedicanment accor dirly iml15 for the treatnent of

Al zhei ner's di sease. 17. The use of a of formula | according to
claim1 for the preparation of a nedicanment//fggq the treatnent of cognitive
enhancer, cognitive disorders, anxiety and %tﬁizophrenia. 18. The use of a
conpound of fornmula | according to claim1l fORzgpe preparation of a

medi canent for the treatment of Al zheiner's disease. 19. The invention as
her ei nbef ore descri bed.

with a halogenating agent to a compound of formula

4

5 wherein R, R% R®, R* and n are as described in claim 1,
and, if desired, converting a compound of formula I into a pharmaceutically acceptable

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

as claimed in claim 12 or by an equivalent method.

10 14. A medicament containing one or more compounds of formula I in accordance

with claim 1 and pharmaceutically acceptable excipients.

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

GABA A o5 subunit selected from cognitive enhancer or cognitive disorders.
16. A medicament according to claim 15 for the treatment of Alzheimer’s disease.

15 17. 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, anxiety and

schizophrenia.

18. 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.

20 19. The invention as hereinbefore described.



