WO 2006/045429 PCT/EP2005/010907 | Halogen substituted benzodiazePine derivatives The
present invention is concerned with halogen substituted imidazo[1,5 a] [1,2,4)triazolo[1,5-d]
[1,4]benzodiazepine derivatives of the following formula \Y Rs N (R), JJJ If, 1 N N12 R wherein 5
R' is hydrogehORa§&H 2ower alkyl, Si(CH3)3 or lower alkyl, substituted By HEFIEH 6PTs lower
alkoxy or lower alkoxy, substituted by halogen, or is lower alkenyl, lower alkenyloxy, CN, bicyclo[2.2.1
Jkept-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(CH2)mOH, -CO(O)-lower alkyl, -NR'2
or 10 -C--C-W'; R is hydrogen, lower alkyl, cycloalkyl, -C(O)-lower alkyl, -C(O)-cycloalkyl,
-S(0O)2-lower alkyl, or aryl, unsubstituted or substituted by one or two substituents selected from the
group consisting of halogen or lower &ikykesubisiiitted Heyzbdilagen: dbiftiveshydrogen, -Si(CH3)3,
lower alkyl, cycloalkyl or -(CH2)m O-lower alkyl; R2 is hydrogen, methyl or aryl; R3 is halogen; R" is

hydrogen or halogen;, nislor.2; 20.m.is 1, 2 or03'. Q) 03.08.29%§\é\l. dg(%g 45429
7 W 5 -
PCT/EP2005/01090 h‘iﬁrﬁsﬁﬁgﬁﬁ"t et °a?ﬁﬁ%%eu‘t'|§ca y Acceptable a‘cr;(‘)?‘ ad |t’(|gon salts.
al[1,2,4]triazolo{1,5-d][1,4]benzodiazepine derivatives of the following formula

wherein

5 R' ishydrogen, halogen, lower alkyl, Si(CHa); or lower alkyl, substituted by halogen,
or is lower atkoxy 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 Jower alkoxy, or is aryloxy, heteroaryl, benzo[1,3[dioxolyl,
cycloalkyl, heterocycloalkyl, -O(CH,)OH, -CO(O)-lower alkyl, -NR’; or

10 -C=C-R"™;

R’ is hydrogen, lower alky!, cycloalkyl, -C(G)-lower alkyl, -C{O}-cycloalkyl,
-${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{CHa)s, lower alkyl, cycloalkyl or -(CH,}y,-O-lower alkyl;
R*  is hydrogen, methyl or aryh
R s halogen;
R'  is hydrogen or halogen;
n islor2;

20 m  isl,2o0r3;
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It has been found that this class of compounds show high affinity and selectivity for GABA A a5
receptor binding sites and might be useful as cognitive enhancer or for the treatment of cognitive

disorders, anxie%,&schizophrenia or Alzheimer's disease. 5 Receptors for the ma&or inhibitory

neurotransmitf %{?ﬁ%%?-aminobutyric acid (GABA), are divided into two ﬁ?&’lﬁ? Z Uass/[éleﬂg%l) GABA A

receptors, which are members of the ligand-gated ion.channel superfamily and (2) GABA B receptors,
which are members of the G-protein linked receptor family. The GABA A receptor complex which is a
membrane-bourthRetitbopehtpkasriecprorelly polsrirbldedémpbted wiacipally of a, (3and 10y
subunits. Presently a total number of 21 subunits of the GABA A receptor have been cloned and
sequenced. Thrdeiypesofeunlitiis s (Band phgrewelsiied foglikdhodystndctiemattydgombinant

GABA A recepto hich most closely mimic the biochemical,.electrophysiological an% :
pharmacological[ﬁJAn\gc i%‘noér%fe %egtll%géé%ﬁsﬁeﬁeagep% g%o%tgisrﬁie 559 olrﬁv%%grﬁarﬁ% fan c?fsttl‘"}r%ecells.
There is strong evidenee tHartnitive disotiare pivietyindiinp pitenie ooirheiaretisaliseassd y subunits.
Among the recombinant GABA A receptors, al(32y2 mimics many effects of the classical type-l1 BzR
subtypes, whereas aZRygioaIo? i atjoa T{BRyBipncahamaeis:ate teimedd -ypedbBrRc ickhs been

shown by McNamaya and.weliani iy abiplamk.21id @b athatiie 20 henzodiaeapiedeceptor

inverse agonist (3-CCM enhance spatial learning in the Morris waterimaze. Hovy%/er, p-CCM and

other conventionH1EiPddaa R RaRBHSIRFRERY a8ddaite’Bie Brochiotested ALoRemRE At which
prevents their usefasecegnitien EnkahcirytadenisyiThutabs. Anadplitomtipdsevdochpoands are

non-selective within the GABA A ;receptor subunits, whergas a GABA A a(gpr% gi Ia%rdfull
inverse agonist which is Abr%‘f‘g%v}éeé?rggné I%%%ﬁ/%/égﬁi 5’&%%&% al anafor a gnglf%grﬁgg ?ec’: ptor binding
sites can be segstbpidwide a medicament which is useful for enhancing cognition with reduced or

without proconvulsantgelit, 15 alsanassble towssGARR AadnvesesonstanisfLare not

free of activity at GABA A a or a3 receptor binding sites but which are functionally
selective for a5 cortarinenstbfnite: Hpwelerbimierse haoditersyaghingd SretberonivadBerGABA A a5

subunits and are selatively freenghactiviby )t GARA AodlcB2ANdiad  arantehlinging sites are
preferred. WO 20061045429 PCTIEP 5I010?07 -%%Ob%ectsg th.eefp{ﬁgf invention aF:e.cog‘upounds
e

of formula | and FHGFRREEURIOFIF AREEHPAMALLRLS SIS ARY (e RentigRag

compounds, edicamextsmalian brain cells. There is strong evidence that the benzodiazepine binding
site lies between the @ and v subunits. Among the recom.binant GABA A receptors,
o 1$2y2 mimics many effects of the dlassical type-I BzR subtypes, whereas a2p2y2,
0:3B2y2 and a5B2y2 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, $-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 al and/or a2 and/or a3 receptor binding sites can be
used to provide a2 medicament which is useful for enhancing cognition with reduced or
without proconvulsant activity. It is also possible to use GABA A o5 inverse agonists
which are not free of activity at GABA A al and/or a2 and/or a3 receptor binding sites
but which are functionally selective for &5 containing subunits. However, inverse agonists
30 whichare selectivé: for GABA A o5 subunits and are relaéiveiy free of activity at GABA A

ol, &2 and o3 receptor binding sites are preferred.



containing them and their manufacture as well as the use of the above mentioned compounds in the
control or prevention of illnesses, especially of illnesses and disorders of the kind referred to earlier or
in the manufacture of corresponding medicaments. According to a first a%%%l;zégﬁge&%_provided a
halogen StBstit8¢Fatidazo [1,5- a][1,2,4]triazolo[1,5-d][1,4]benzodiazePpine gervatves of formula R
PJs (~nT 111 N Rz wherein R'is hydrogen, halogen, lower alkyl, Si(CH3)3 or lower alkyl,
substituted by halogen, or is lower alkoxy or lower alkoxy, substituted by halogen, or is lower alkenyl,

lower alkenvioxy, Q7. -RicYdRl2 e LiNeRlR:Es: 4rY @iipORkienatisosinbitiluied dhatoweidddyy, amino or
lower alkoxy, or is a%%y, eteroaryl, benzfoéelagg dioxogghgéﬁ%%alkvi&ﬁce%%g&%ﬂfgl, -O(CHzjmOH,
-CO(O)-lowe PRSI FRItH e RITRIABERAT BRIV Ri0a kyfl;pé’ -lower alkyl, -C(O)-cydoaliryl,
-S(0).-- lowetaikyining tiyin andutbstitotenhfrcaub ssiveldsiro ke 6f tRobaBeFgERME S lected from the
B, ycloal e oo et o 'b@%?m;lfg K Ra s hyer
alkyl, cycloalkyl or - s O-loweralky; s hydrogen, m or aryk. . R4 is hydrogen
or halogen; rPidhsorad ﬁ?fgrffifcb?z%grﬁi iﬂéf‘rﬁ %%“rr%%%ﬁf?%?é%%@ggéﬁe&% ad(ﬁ%o'n salts. 3a
According to a secqnd aspec [ vided.aPpasaasdor RirRanativs: pliedmpriandg lofformula |
as defined above, \%ﬁfc raé)? cttgst,i;%rfg}n%ﬁé%é reaclﬁ a compo ?d of [ormula K~N NIfIN N.~7

ormiia

a][1,2,4]triazolof 1,5-d][ 1,4 ]benzodiazepine derivatives olfl

wherein

R'  is hydrogen, halogen, lower alkyl, Si(CHs)s or lower alkyl, substituted by balogen,
or is lower alkoxy or lower alkoxy, substituted by balogen, or is lower alkenyl, lower
alkenvloxy, CN, bicydo[2.2.1]hept-5-en-2-yl, aryl, optionaliy substituted by lower
alkyl, amino or iower alkoxy, or is aryiaxy, heteroaryl, benzo[1,3}dioxolyl,
cycloalkyl, heterocycloaliyl, ~-O{CHa)nOH, -CO(O}-lower alkyl, -NE'; or
~C=C-R7;

R'  is hydrogen, lower alkyl, cycioalkyl, -C(O}-lower alkyl, -C(O)-cycioalkyl, -S(O)-
iower alkyl, or aryl, unsubstinuted or substituted by one or two substituents selected
from the group consisting of halogen or lower alkyl, substituted by haloger;

R is hvdroger, -5i(CHa)s, lower alkyl, cycloalkyi or -(CHy)g~O-lower alkyl;
R*  is hydrogen, methyl or aryl

R’ is halogen;

R*  ishydrogen or balogen;

n Islor;

m  1sl,2o0r3

and their pharmaceutically acceptabie acid addition salts.



with a halogenating agent to a compound of formula =~~ K3 (Rtil N Ili N N.y wherein R1, R2, R3, R4
and n are as defined above, and, if desired., convering a compound of formula I into a pharnaceuticali’
acceptable Sat”_ According to a third aspect,there is provided a compound of formula | as defined

above, whenever prepared by a process as defined above or by an equivalent method. According to a

fourth aspect, there isiprovided:amedicamenticontaining, 0ng of RIGEE.CORPAIASAbipwnUIa | as

defined above and pharmaceutically acceptable excipients. According to a fifth aspect, there is
provided 898" EF ST BN B FFG R AROY & ISHIEECEBDERMBFISE preparation of a medicament for
the treatment of cognitive enhancer, cognitive disorders, anxiety and schizophrenia. According to a
sixth asperg{tittl?}eraegcsggr&\{li] dgti%e use of a compound of formula | as defined above for the
preparation o e ment for the treatment of Alzheimer's disease. 3b The most preferred
indication in accordance with the present inventionds Alzheimer's disease. The following definitions of
the general terms used in the present description rébp{ﬂyNi espective of whether the terms in question
appear alone or in combination. As used herein, the tewd”lower alkyl" denotes a straight- or
branched-chain alkyl group containing from'-j -1, preéferably from 1 - 4 carbon atoms, for example,
methyl, ethyl, propyl, isopropyl, n-butyl, i-butyl, the like. The term "lower alkyl, substituted
by halogen"denotes a lower alkyl group as defined abovenwherein at least one hydrogen atom is
replaced by a halogen atom. Examples of preferred gfbﬁps are CF3, CEiF2, CH2F, CH2CHZ2F,
CH2CF2H, or CH2CF3 or CF2CHS3. The term "lower alk‘e'rzmj'f 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

with 2 halogenating agent to a compound of formuia

wherein R’, R? s R, R* and n are as defined above,
- 5 - " tm T LY
and, if desired, converting 2 compound Of formiua i IO 2 pmaccun._ah}» acceptable

salt,

According to a third aspect. there is provided a compound of formula | as defined

above, whenever prepared by a process as defined above or by an equivalent method.

According to a fourth aspect, there is provided a medicament containing one or
more compounds of formula 1 as defined above and pharmaceutically acceptable

excipients.

According to a fifth aspect, there is provided the use of a compound of formula ]
as defined above for the preparation of a medicament for the treatment of cognitive

enhancer, cognitive disorders, anxiety and schizophrenia.

According to a sixth aspect, there is provided the use of a compound of formuia !
as defined above for the preparation of a medicament for the treatment of Alzheimer’s

disease,



a double bond. The term "aryl" denotes a phenyl, benzyl or naphthyl group. Preferred groups are
phenyl or benzyl. The term "heteroaryl" denotes an aromatic S or 6 membered ring containing from
one to three heteroatoms, such as N, 0 or S atoms. Examples of such heteroaryl groups are imidazole
or pyridine. The term "halogen” denotes chlorine; Podine, 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 Rt terdeyetomifidtienomserdyuicvalyivryessatimy et Fto 7 carbon ring
and one to thr épg&gg;seguch as N, O or S, for example the following groups: morpholine,
thiomorpholine, piperazine, piperidine and the like. WO 2006/045429 PCT/EP2005/010907 -4 The
term "pharmaceutically acceptable acid addition salts" embraces salts with inorganic and grganic
acids, such as hydiBohfolievaeiidefinisensal inRmeradamsReH ot 86?6?‘&&?6%&‘&??&?3?‘6 acid,
fumaric acid, malgicacidhaaetiaaais: auesiticasidtaptarc doit; onatambaulionic acid,
p-toluenesulfonic add and the like. 5 Exemplary preferred are compounds, which have a binding
activity (Ki) of lower, than: 15:0M, anckare SeleetionendBa Lasgdubunbsantdenrsialkely free of

acivty at. GABAA B 22 A0 e cosmipi B RLales Pusbliedcane st e | are those,

in which R3 cHibines erred co

"W mpaounds, fram this group.are those, wherein R2 is hydrogen,
for to exampletd RGP B RBo BHSY E;%ém’ TBM%%‘? ag%?iﬁ,%-a)

[1,2,4]triazolo[1,5-d][1,4]benzodiazepine, 10-chloro-3-fluorQ-9H-imidazo[1,5:a %1 242]Striazolo[ 1,5-d] [
1,4]benzodiazepine T hEGERI O3 AR O IR ES DO CES: e[nftfslfﬁﬁ 6%{4, 9&1];5[
1,4]benzodiazepimed Ikbehleterdiethdanstitdhyidegsflasal[s 2aiperzore] 2208 £4Benzodiazepine,

15 1o-chIoro-S%zi%%oﬁq,@gmé@gmqaz@m;@mmmmmmmmmm, ,
10-chloro-3-(2,2-difluoro-etho)cy)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5- d][1,4]benzodiazepine,
10-chIoro-3-(2,%Zg?ﬁuoro-etho)cy)-gH-imidazo[1,5-a][1,2,4]triazo|o[1,5- 20 d] [ 1,4]benzodiazepine,

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

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

The term “hetercaryl” denotes an aromatic 5 or 6 membered ring containing from
one to three hetercatoms, such as N, O or § atoms. Examples of such heteroaryl groups

are imidazole or pyridine.

The term “halogen” denotes chicrine, jodine, fluorine and bromine.

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

The term “heterocycloalkyl” denotes 2 cyclic alkyl ring, having from 3 to 7 carbor
ring and one to three heteroaoms, such as N, O or §, for example the following groups:

morpholine, thiomorpholine, piperazine, piperidine and the like.



10-chloro-3-vinyloxy-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
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- d](1,4 benzodlaze |ne 25
3-benzylamiN8%815i820H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzd E{ng)‘]?ﬁéom
10-chloro-3-thiomorpholin-4-yl-9H-imidazo[1,5-a][1,2, A:]%rl_azolo[l ,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-chiayg-Bimidazalicaradil %%@BR'%M%&HHM%@ZQM@A@%M
3,10-dichloro-9H- |m|dazo oa 1.2 Al |azoI [alg gi%%ﬁ %L%féjl%ﬁ N4, sulfuric acid,

3-bromo-10-chlofo SEHm 1 |azo nzodlazeplne o
10-ch]oro-3- metﬁ?PWﬁ%&%‘%ﬁt@:éﬂﬁ,f?ﬁ]ﬂﬁ%%ﬂ’off%aaﬁfﬁ?b ﬁﬁ?é‘c acid, succinic

10-chloro-3-ethyayitabtimidaib b Stalit; mﬁ]nm@dé{p-&wﬁmwﬂ%@nmm&mbelﬁe
10-chloro-3-prop-1-ynyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazep 2006/045429
PCT/EP20057010907}¥‘5 2R RIS eé‘"%"yﬂ%ﬁ?&}%ﬂ&ﬂ%n%ﬁ }tﬁ\’%éﬁr’f’%gé‘ffi 4%%1%%‘[’ I,
d][1,4]benzodiazgpines A0rehiDier SRy 951 @mam bk lriae elbfivaydtd AHlhehngdiazepine,
10-chloro-3-cyclopropyl-9H-imidazo[1,5- a] [1 4]triazolo[1,5-d] [1,4]benzodiazepine, 5
10-chloro-3- dlflugi%ﬂ%ﬁﬁ - ﬁﬁ‘ﬁ%olo[l 5- d][1,4]benzodiazepine,
3-benzyl-10-chloro-9H-imidazo[ 1,5- a] [1, 2 4]tr|azolo[ 1,5-d][1, 4]benzod|azep|ne

10-chloro-3-phenyl- 9I-H’I|¢fﬂdati0{>1111539ﬂ]“ﬁsl ﬁmTItFﬁizbfm[th@ﬁd]PlM]bbr&G@iamme
10-chloro-3-cyano-9H-imidazo[1,5-a] [1,2,4]triazolo[ 1,5-d][ 1,4]benzodiazepine, 10

10-chloro-3- (pyridin 3mase¢ieﬁandamﬁ;m}4mogimmmma5emsk AlberaoRiazbpinegen, for

10-chloro-3- Qigop 320 ores %ng%‘ﬂ]mazolo[ 1,5-d][ 1,4]benzodiazepine,
3-butyl-10-chloro- azoFl 5- a%[l 2 4Jtriazolo[1,5-d][1,4]benzodiazepine,

18 EE:S:E g \(/rl:g'lﬁa ony Q#L %Az;‘{l t)f‘f%?jﬁi% 1,4]‘]ﬁ€91 473 dl%z ?@dﬁ 1 4]benzod|azep|ne
10-chloro-3-(propé-= zhtamehi;lgowﬂmaa@m b5 12 4jmiezelefl B {1% rRMedine,
3-(cyclopropanegarbpiyl-30aiRMokH- o oxaArbimidarn 4] &rabid 544 ingokntddfazepine,
10-chloro-3-ethoxy-9H-imidazo[1,5-a] {1,2,4]triazolo{1,5-d][1,4]benzodiazepine,
15  10-chloro-3-(2-flucro~ethoxy)-9H-imidazo[1,5-a] [1,2,4 ]} triazolo[1,5-
d}l1,4]benzodiazepine,
* 10-chloro-3-(2,2-diflucro-ethoxy)-9H-imidazo| 1,5-a] [1,2,4] triazolo{1,5-
d}{1,4ibenzodiazepine,
iOnchioro-S—(2,2,2atriﬁuoro~ethoxy)-9E—I—imi&azo{ 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]benzodiazepine,
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-

d}{1,4]benzodiazepine,

25  3-benzylamino-10-chloro-9H-imidazo{1,5-al{1,2,4]triazolo[1,5- d][l 4]benzodiazepine,
10-chlore-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}{l,z,é]tnazolo[z,p 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,



d][1,4]benzodiazepine, 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 R2 is methyl, for
example the following compounds: 3,10-dichloro-6-methyl-9H-imidazo[1,5-a %%% triazolo [ 1,5-d] [
1,4]benzodia?Ept/ Y45 23_bromo-10-chloro-6-methyl-9H- imidazo[1,5-al[1,2’,9f]f rR28Rp108Y4)
[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]benzodiazenmnensriOaiynasprapsianaf-oetiiRrimidazol Sralbimliiazolo[1,5- d]
[1,4]benzodiaze%\ﬂl? ﬁgeﬁg{g{fd compounds of formula | are further those, in which R3 bromine, for 35
0

example the following compounc?s WO 2006/045429 PCT/EP2005/010907 -6 - ‘
10-bromo-9H-imidagdpr &3atthyr Hhirisidnspl 5o (1,1 evpasivalk-e plhd 41benzodiazepine,

10-bromo-3- fluow&ﬂdm@%@t&&gﬂs&%i&aﬁﬁ%@j@ﬂ[i,éikbﬁag@t[ﬂ@ap!m beselarsegsempounds
gfcfﬁlrg;gli(; ?ég(jyél—f |rr1|th§3526 g W?ﬁ%ﬁfrlazip?g?ff% 11??5 thZi%Ll%éngACnooThpe?ugmbod|rﬁent of
the invention aredéﬂlﬁﬁm %ﬂeféﬁmula ~~N Rs NN NI-~2 R IA to wherein R' is hydrogen, halogen,
lower alkyl or Iovaesaitemwbmas@lmmaaagemmml@wzm{w@{1ow@muéﬁxzé§msﬂuted by
Eg{ggggy;;:lk'yﬂvysr é m%'gvxsl ey &QN (b B A5 A etRs QaryA Sxsigalkyl

0-chloro- 3 -cyano-9H-imidazo(1,5-a 111,2,4]triazolo[1,5- d}{1,4]benzodiazepine, _

10 10-‘chloro—3—(pyr1dm—3 -yl)-9H-imidazo(1,5-a}[1,2,4]triazolo{1,5-d}[1,4]benzodiazepine,
10-chloro-3 -propyl-QH-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)-SH-imidazo[1,5-a] (1, 24]triazolo{l 5~

15 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,
3-(cyclopropanecarbonyLamino-)- 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[.i,s-

d}[1,4]benzodiazepine.

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

example the following compounds:

3,10-dichloro-6-methyl-9H-imidazo| l,S—a} [1,2,4]triazolo[1,5-d}{1,4]benzodiazepine,
25 3-bromo-1{)-chiorm@methyl«QH-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-
dj{1,4]benzodiazepine,
10-chloro-3-cyclopropyl-6-methyl-9H-imidazo{1,5-a][1,2,4]triazolo[1,5-
30 di{l.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:



15 R' is hydrogen, lower alkyl, -C(O)-lower alkyl, -C(O)-cycloalkyl, -S(O)2-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)3, lower alkyl, cycloalkyl or
-(CH2),n-O-IBWPYBIF+R2 is hydrogen, methyl or aryl; 20 R3 is halogen,l)é{f g%&?%}@ﬂ%r halogen; n
islor2; mis 1, 2 or 3; and their pharmaceutically acceptable acid addition salts. WO 2006/045429
PCT/EP2005/010907 -7 The present compounds of formula | and their pharmaceutically acceptable

salts may be prepayeehbywriethiadsoknevily intieratoiil exaNpiebay pinsesse sHescribed below,
e process oYBAsEE AR SSHMRIIL PIMASAM SIS o

halogenating agent,lét%% as N-chlorosuccinimide; 0ro In, bromine or
iodine, to a compound of formula R44,/NRsNN NN -~RZ 10 wherein R', R2, R3, R4 and n are as

described above, andpiéfasiredmppnvdstifjrnampaieta-ofdotiosat inkech Rhistinackiutically

acceptable %alt.e;cral‘ r%%feot"lge nge v‘v’avr'ltghc@r% ;%ﬁ%ﬁ%m invention, compounds of the general formula-

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

Another embodiment of the invention are compounds of formula

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(CHz)mOH, -NR,
or -C=C-R";

15 R’ is hydrogen, lower alkyl, -C(O)-lower alkyl, -C(O)-cycloalkyl, -5(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, -5i(CHa)s, lower alkyl, cycloalkyl or -(CHz)n-O-lower alkyl;
R?  is hydrogen, methyl or aryl;
20 R’ ishalogen;
R*  is hydrogen or halogen;
o islor2;

m isl,20r3;

and their pharmaceutically acceptable acid addition salts.



| can be prepared as follows: A compound of formula Il 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 I. The following schemes (scheme | - 4) describe the
processes foWBré‘fc?&'iﬂéﬁﬁ? of compounds of formula | in more detail. The B ﬁoﬁ'?é%}ﬁ%s are known
compounds 20 or maybe prepared according to methags. known in the art. 25 WO 2006/045429
PCT/EP2005/010907 -8 Scheme | CI CI NHz CHZCICN N POCIgN NHN O 1110 IV ClI R=0OH,
alkoxy, amino O C| HZh préded: dda@éinds\of foriule I axdthe@mbatmaReutBdiyaceenrdakesalwith scheme

1, a correspondigg iniepnadiate¢eRerRded R farmila M kis knonwne(EPrrd&38/d-anshraaybe prepared
by methods, knogvsp in %f%gtg for examéole in the following way. A corresponding compound of formula
I, a R-substitut8t ¥ amitiogenzoic -8 drivative and chloroacetonitrile is dissolved in dioxane and a
weak stream of dry HC1 is 10 introduced at 5 C to 15 C for a period of several hours. After addition of
further chloroacd@RHREAFRIMABIEFC ISR at ambient temperature for several hours. The obtained
compound of formula 1V is purified in conventional margter agd dissolved in chloroform in the
presence of N,N-dimethyl-p-toluidine. Phosphorous oxide 7.I%jde is added and the solution heated.

The obtained compound of formula V is purified by Wnimethods and heated with a compound of
formula VI, a acylhydrazide, in toluene for sevéfal; affording a compound of formula VII, for
example the compound 5- chloromethyl -9-fluoro-1,2,4-tria oﬂﬂ4,3-c)quinazoline. Finally, a compound
of VIIl is : Njf/
’ : . Rz
5 S I

 witha halogenating agent, such as N-chlorosuccinimide, 1,3-dichloro-5,5-

dimethylhydantoin, bromine or iodine, to a compound of formula

RAN s
)R

(R' ).@R/{
N N‘
- i N

Nz
\(R ,
I
10 wherein R}, R}, 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 I1 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 I
The following schemes (scheme 1 - 4} describe the processes for preparation

of compounds of formula [ in more detail. The starting materials are known compounds

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

25



obtained by dissolving a compound of formula VII in dioxane and treatment with agueous sodium
hydroxide in such manner that the reaction temperature is between 10 20 C to 15 C. Conventional
workup and purification affords a corresponding intermediate of formula VIII, for exam
10-fluoro-5HY$ 2%44/%4747d10[ 1,5-d] [1,4]benzodiazepin- 6(7H)-one. 25 Wffﬁtﬁ%ﬁ’@ﬂ%ﬁg
PCTtEP2005/010907 -9 Scheme 2 O ethyl chloroformgfe OIO__-~' H2N,N1U_R2 NH H VI 1R NH2
(R,) CNIXCN X N O~Cl O1NH NaOH H2 CICH2000 // (R") R1 N N=~ XI N--/N-1 zz R R Xli Rz
XII NH /'0 NaOH 1R+}"\ -~/ N/N N VIII R2 5 In accordance with scheme 2, a corresponding
intermediate compound of formula VIII maybe prepargd alternatively in the following way: A
corresponding compound of formula IX, a R'-substituted 2-aminobenzonitrile is heated with ethyl
chloroformate to obtain a camamlc acid ester of formula X, hich is treated with a ¢ mp und of

formula VI, an aC{< ydfazide, ih 1- méﬂgylcz.tpyﬁ@ll Q 160 @‘Eﬁ‘fder(ﬁegﬂ anol
Conventlonal workup . Ra urea of foquI
o]

H

X | y
HN g2 » Nﬁ) NaOH

N v Y | 4@@(

LNVl
/
N*Rz N N Vil
R .
5 In accordance with scheme 1, a corresponding intermediate compound of

formula VIII is known (EP 519 307) and may be prepared by methods, known in the art,
for example in the following way. |
A corresponding compound of formuia III, a Rl-subsntuted 2-aminobenzoic acid
derivative and chloroacetonitrile is dissoived 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
chioroform 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 acylhydrazide, in toluene
for several hours affording a compound of formula VII, for example the compound 5-
chioromethyl -9-fluoro-1,2,4-triazolo[4,3-c] quiﬁazoline. Finally, a compound of VI 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 VIIL, for example 10-fluoro-5H-{1,2,4]triazolo[1,5-d}[1,4]benzodiazepin-
6{7H)-one.

25



which is heated with aqueous sodium hydroxide in ethylenglycol to obtain a compound of formula XII.
Treatment of a compound of formula Xl with chloroacety! chloride in acetic acid provides an amide of
formula XIl1, which is treated with aqueous sodium hydroxide in dioxane at ambient temperature to
obtain the in®MEHIAE4S? formula VIII. 15 Alternatively, a compound of foFftEFRISEUABE directly
transformed to a compound of formula VIII by dissolving a compound of formula XIlI in dioxane and
pyridine and adding dropwise chloroacetyl chloride at @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 compound of 20 formula VIII. WO 2006/045429
PCT/EP2005/010907 -10 Scheme 3 POCI2 R\ I—Mf diphenylphosPhoMchiodde (R,) \ N 0-\ (R
)ni/NorN, (R 'NPOCy1,2,4-triazole NIN NN R2 vmsz R2 X N IX X = h&logen (Cl) or
-OP(0)(OPh)2 or - NvN 5 In accordapgemdthrscaeme 3, a\m’oﬁﬁ)und of fosthyla Ml is treated with an
activation agent in the presenucensf base-at-elevated dAture, for examplé' phogphorous oxide
chloride in toluene 0|(R:1 in the presencéRd imethyl-p- tolurdime;toobtain a compound of
formula IX which is isolated*in cédvertional manner or dirge’tly uged in the next reaction step. Finally,
a compound of formula Xis obtained 10 by the reaction of IX with a mixture of a cooled solution of
lithium diisopropylamide or lithium hexamethyldisilazide in THE and 0

(E)-(dimethylamino-me Ié]h\eg@o)-acetic acid ethy|ester or with a mixture of a co%ga@olution of
ethyl isocyanoacgtst HE Bind N siym @ toxfde o S6AH hyd ie. %g;ne 4144
. . . o I N R M
S rtl-!(N Xl Wi )
R? : N~

LN
8¢

R2
XH Xin
H .
. N ©
NaO (Ri)n
F . N\
N
N~ i
R
5 In accordance with scheme 2, 2 corresponding intermediate compound of

formula VIII may be prepared alternatively in the following way:
A corresponding compound of formula 1%, a R'-substituted 2-aminobenzonitrile 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 X11. Treatment of a compound of formula XII with chloroacetyl chloride in
acetic acid provides an amnide of formula XI1I, which is treated with aqueous sodium
- hydroxide in dioxane at ambient temperature to obtain the intermediate of formula VIIIL.
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 VIL



NORYNOR~N RYN/l N(RLD)"W1tOH(R1)"N N 111 N.NXN)~NXIN_y2R2R2R
/halogenating agent R4~,,r. R3 (R)"N N? Rz WO 2006/045429 PCT/EP2005/010907 -11
According to scheme 4, a compound of formula Xis hydrolysed to the corresponding carboxylic acid
XI, for exampi@ BYPE&RHent with sodium hydroxide in ethanol at eIevategcfé?ﬁB&fg@l]r‘é?m
Decarboxyation of a compound of formula Xl to a compeund of formula 1l can be achieved by stirring
in an appropriate solvent, for 5 example diethylene glycol dibutyl ether, at elevated temperature, for
example 200 C or the like, for some time. Finally, a compound of formula Il can be halogenated to a
compound of formula | by reaction with an appropriaig halogenation reagent, for example
N-chlorosuccinimide or l,3-dichIoro-5édg[imethylhydantom, bromine, iodine or the like, in an
appropriate solvent, for exq{np[{; N,N-dimeéthylfofmamide or 10xic loromethane® lilkg, at ambient
or elevated temperatures A¥-rfentionedseartiens 50 of formula | and.thex hamceutically
usable salts posséd& bIe pharmacgiogical propé Jt as beenr-fouRd; the ompounds of
the present invention are ligangs ferGAGkée re¢eptors corjtajningjthe a5 15 subuny 'éwd are therefore
useful in the therapy where C(fjgnjgion enhancement is requireg; THe compounds V\iéln(e mvengated in
accordance with the test giveff hereinafter. Membr&ne preparation and binding assay’

X = halogen {Cl) or -OP(O}OPh), or«N'\éN

5 In accordance with scheme 3, a compound of formula VIII is treated with an
activation ageﬁt in the presence of base at elevated temperature, for example
phosphorous oxide chloride in toluene or chloroform in the presence of N,N-dimethyl-p-
toluidine, to obtain a compound of formula IX which is isolated in conventional manner
or directly used in the next reaction step. Finally, a compound of formula X is obtained

10 by the reaction of IX with a mixture of a cooled solution of lithium diisopropylamide or
lithium hexamethyldisilazide in THF and (E)-~( dizhemylamino—met}:mylenamino)-acetic
acid ethyl ester or with a mixture of a cooled solution of ethyl isocyanoacetate in THF and
potassium tert-butoxide or sodium hydride.

15 . : Scheme 4

RN O RN O R _N
1 N\ 5 ' W
(R); R"); (R);
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The affinity of compounds at GAGA A receptor subtypes was measured by competition 20 for
[3H]flumazenil (85 Ci/mmol; Roche) binding to HEK293 cells expressing rat (stably transfected) or
human (transiently transfected) receptors of composition a10372, a2(33y2 aBﬁB 2 and a5(33y2. Cell
pellets were ¥&sP8HAEGTh Krebs-tris buffer (4.8 mM KCI, 1.2 mm CaC12P4HE Rﬂysﬁ‘)\{j’é‘fz 120 mM
NaCl, 15 mM Tris; pH 7.5; binding assay buffer), homoggenized 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 AtiiediapeohonaagenizeshinopadydiforiaaRi I seopeeica tReotein was

measured (Bradford method, Bio- j S e prepared. -80 C.
Radioligand binding ¢ é’é‘a%% %?%ﬁ?%ﬁ%%ﬁ%%%%ﬁﬁ%@#ﬁ%&%ﬁ% -vfé’%’%%‘?&%g‘gﬁ ich
contained 100 sttsmebptFlerAEs R T lisrazearyaion Sicomearsr of Prmrlddi &0 2, a3
subunits and 0.&éivpéanatubmlisIhn heatbsévedmpatmiohginhe ppesrifd Siveht,3ox 10'6 M.

nonspecific B RsilRlineR: Bid el edeParLBRa LRIeAl ERISBP A IRSRINRA,D )6 Of the

total binding. Assays were | to equilibrium for 1 WO 2 045429 PCT/EP20051010907 -12
hour at 4 C and ek ea Bime Brec ﬁﬁﬂY&l?e?%‘?P%%ﬂffWﬁﬂ?&ﬁ&Wﬁﬁ@l%ﬁF”é‘%maharvester and
washing with ice:epigbweasbftfiodfenieIbyivhdids; with A ppdterdry ingogkitteiae augest.rfidioactivity was

detected by liquig, seintilatian, cualinem G R lvasdials Calsialpehysing Fae HRiMiciosl) and are

the means of two der@rmlnatlons. 5 The compounds of the accom_pan%irgftg?j examples were tested in the

above described’%é’éé‘}fFéﬁd%ﬁRﬁé‘?Brfﬂrﬁﬁﬂl’t'Snb'cf%@&“éPkiI\g&fu@ TEEHERTOf [3H] flumazenil
from a5 suhunitdiciilthematizfeRA tAerblos ptandfid@OndtGitéd ssmipempreferred embodiment the
compounds of the invention are binding selective for the a5 subunit relative to the al, a2 and a3
subunit. 10 In the table below it is shogwn the activity data of some preferred compounds: Example No.

KilnM] hal Ki[nM] hat fS[ReHESIGRTIas PBR Rsspriprpuad 30f DYrRIHE$Y53Y7 2 11.7 0.8
7 18.5 25.0 20.7kablé3IR hRQ:b PhuaiRedhEMeR el@5:8 firbyetsias. 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 afﬁﬁity 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 a153y2,

a2B3y2, «3f3y2 and a5p3y2.

Cell pellets were suspended in Krebs-tris buffer (4.8 mM KCl, 1.2 mM CaCl;, 1.2
- mM MgCly, 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
hotogenized 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 uL {96-well plates)
30 which contained 100 L of cell memebranes, [*H)fiumazenil at a concentration of 1 nM

for a1, &2, o3 subunits and 0.5 nM for &5 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



125.915.78.01.8 2133.024.18.81.4 2219.640.521.4 1.8 3028.718.7 20.4 1.2 3220.540.1
16.01.1 462.40.80.60.2 47 2.1 3.7 3.9 0.5 WO 20061045429 PCT/EP2005/010907 -13 48 9.2
14.711.31.4 5015.8 57 9.4 33.921.7 6.7 64 58.8135.6 186.6 7.0 65 39.2 105.8 115.0 9.6 66 20.6
17.5 16.8 1.V830PH4%8 7.5 1.0 70 26.9 30.3 30.7 3.2 72 21.0 93.7 78 X3 BF¥EbYBounds of
formula | as well as their pharmaceutically usable acid addition salts can be used as medicaments,
e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations can be administered

orall?/,.e.g. in thgggmqfo@gﬁtﬁagﬁg@&@@%&qqg&%(M{Q@@@ﬁﬁf&@@%t%@ﬁ@l&ﬁ@soLuti(f)ns,
emulsions or suspensions. .The. adminjistration, can, however, a e e ct .g. in the form
of suppositories?ﬁveﬁgfeﬂ’t%%f%@&{% Yrfeform aé?i%ﬁ%ﬁi%s%ﬁﬁ%%@.#ﬁ?@éé%%ﬁ rﬁé%’ 3f formula |
and their pharmébetticaliyed sabitacividyassidoncsedby anid acprobeten somringhbi FRRSIREAIlY inert,

inorganic or orgapigexcinientsHRkLIg: 1Rmtasketion afdakletsagoateddaeletmitiagres and hard
gelatine capsules. Lactose, corn starch or derivatives thereof, talc, stearic acid or its salts etc.can be

used as such excipients, &g, forfablets.dageesand bardgelalie capaules, Suiiablr.exsipents for
soft gelatine capsules are e.g. vegetable oils, waxes fa}s, emisolid and t)%%ﬁg'?%gﬁ”@r%c' Suitable
excipients for théssaaalure s fLIaieRosHY %%‘Jﬁlé‘?a 8r§i.’épl\ﬂ/%fl‘8Fnt1%f TS Ise, invert

sugar, glucose &g, savilakie axeipicaisHaARieelien solotions ares. dn watefaatdahadisdpatyolseglycerol,
vegetable oils etc. ‘ o ) ) _
compounds of the invention are binding selective for the o5 subunit relative to the al,

o2 and a3 subunit.

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

Example No. | Ki[nM)} hal | KilnM] he2 | KifnM] he3 | KifoM] has
1 3.8 15 0.7 0.3
2 .' 0.7 1.2 0.78 0.3
3 12.2 172 11.7 0.8
7 185 25.0 207 - i.s
g 71| 94 744 20
10 224 75.6 11.4 1.2
¥} 5.9 15.7 80 18
71 33.0 741 53 14
72 196 05 714 18
30 8.7 18.7 204 1.2
32 205 401 16.0 1.1
46 74 0.8 06 3
g 21 | 3.% 39 0.5




Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats, semi-liquid or liquid
polyols etc. 20 Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, Wettlng ents, emulsifiers, sweeteners, colorants, flavorants, salts for var the osmotic
pressure, butféhe! Wg %?g agents or antioxidants. They can also contain %ﬁﬁ RSHar ﬁ]lég peutlcally
valuable substances. WO 2006/045429 PCT/EP2005/0{0907 -14 The dosage can vary within wide
limits and will, of course, be fitted to the individual requirements in each particular case. In general, in
the case of ora] - adnasistration a daily ddsage efabout 10 10.4000{mg pe& person of a compound of
general formula | should be dppropriate, dlthough the above upper limit can also be 5 exceeded when
necessary. Thefottowggexampies itustrate the present mvention withogt igiting it. All temperatures
are given in degrees Celsius] Example A [Tablets of the following composition are manufactured in the
usual manner: o-mghablet-Active;substance-bLactose+4 Cor starel-Lo—Microcrystalline cellulose
34 15 Magnesium stearate 1; Tablet weight 100" Example g]Capsu es of the follpwing composition are
manufactured: mg/capsule 20 Active substance 10 Lactose 155 Corn starch.30 Talc 5 Capsule fill

weight 200 25 Fhe acﬁrAVe sutstané%f,slactc se and'Born stardA%fe firstly mhsed ina mixer and then

65 352 165.8 115.0 5.6
66 20.6 173 168 T4
65 7.5 116 75 1.0
70 769 30.3 30.7 32
72 310 93.7 78.8 22

The compounds of formula I as well as their pharmaceutically usable acid addition
salts can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated

5 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

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

15  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.

20 Moreover, the pharmaceutical preparations can contain preservatwes, 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.



in a comminuting machine. The mixture is returned to the mixer, the talc is added thereto and mixed
thoroughly. The mixture is filled by machine into hard gelatine capsules. WO 2006/045429
PCT/EP2005/010907 Example C Suppositories of the following composition are manufactured:
mg/suor,. AN0EYHEA e 15 5 Suppository mass 1285 Total 1300 The SE{%’&%?%? PMiss is melted
in a glass or steel vessel, mixed thoroughly and cooled jo 45C. Thereupon, the finely powdered active
substance is added thereto and stirred until it has dispersed completely. The mixture is poured into
suppository moulds trbé guitable:sizey efitia eadt ithersuppasitafesase, hefieaouad from the moulds
and packed i”d%ic‘iii\}?dl}/afQeWeB%B@ﬂ%EEﬁ@&?&ME@;@HH éggrg),(mge&érgfgfavided for illustration

of the invention. They should nat be , considéred as limiting the scope of tl}e invention, but merely as
being represent AiEPINETSE A ELARMER! RBUEFidPol el IR A BH-824 A PARABARIL 5.
[1,4]benzodiazegimerd foruiniddenid B: approputisesdiopes the pbatb enpoditnit j2imelgtpamidazo[
1,5-a] [ 1,2, 4}triazaleiit S-tkilndlbenzodiazepine-10-carboxylic acid' (1.5 g, 5.61 mmol) was heated
under argon-to 290 C to 310 C for 10 min (C02-evolution). The 20 residue was purified by
chromatography {Sidelleriessrsmpletibemirate thoryssysnYeaterrvietalicddrg SntBthyl acetate
affording the titleGaprpaund {1 v, B4%4ras adsik. white crystalline solid. MS: mle = 224.2 [M+H]+.
b) 10-Chloro-9H-imidazo[1,5-al[1,2,4]triazolo[1,5-d)Il,4]benzodiazepine 25 To a solution of 9H-imidazo
[ 1,5-a] [ 1,2,4]triazolo[ 1,5-d] [ l,4]benzodiazepinei;£_9&g_i 0.45 mmol) in DMF (2.3 mL) was added
N-chlorosuccinimide a{t %Ebieﬁﬁggdlperature. The resulting mixture \gasf%tirred for 90 h at this
temperature and was A& &Rt EY Withe SPERRSORTBHE a&faﬁlﬁ"i JO e B BIARY Srganic layers
were washed with water (20 mL) and dried over sodium sulfate. Purification by chromatography
(SiO2, heptdfie:ethyl 30 acetate:dichloromethane = 75:15:10) and trituraﬁ%—'ﬁ%&%ter (20 mL) afforded

the title compound (37 mg, 32%) as a white solid. MS: m/e = 258.0 [M+H]*,
Active substance ' _ 5

Lactose . ' 45
Corn starch . | 15
Microcrystalliﬁe cellulose 34
15 Magnesium stearate ‘ 1

Tablet weight 100

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 substance, lactose and corn starch are firstly mixed in a mixer and then

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



WO 2006/045429 PCT/EP2005/010907 -16 Example 2 10-Chloro-3-fluoro-9H-imidazo[1,5-a)
[1,2,4)triazolo[1,5-d] [1,4)benzodiazepine a)
3-Fluoro-9H-imidazofl,5-al(1,2,41triazolof1,5-dI[1,41benzodiazepine A suspension of

3-fluoro-9H- IS R2811, 2, 4]triazolo[1,5-d][1,4]benzodiazepine- 5 10-EaEN 44U (25.3 g, 88.5
mmol) in diethylene glycol dibutyl ether (100 mL) was sfired for 48 h at 200 C under a
nitrogen-atmosphere. The resulting suspension was treated with 500 mL heptane, stirred for 0.5 h at 0
C. Filtration and washing with heptane (2 x 100 niizaffizr@ed the title compound (20.5 g, 96%) as an
off-white solid. MS: m/e = 242.3 [M+H] t. 10 b)

10-Chloro-3-fluoro-9Hsimistazeksbot ik, tddtilaz edatp il Aboenzodiazenine To a suspension of
3-fluoro-9H-imidazo[ 1,5-a] [1,2,4] triazolo [ 1,5-d] [ 1,4]benzodiazepine (5.66 g, 2.35 mmol) in DMF
(56 mL) was added 1,3-dichloro-5,5-dimethylhydantoin (2.54 g, 1.29 mmgl,inportions over a period
of 5 hat ambient temperature. The mixture 15 was stirred for further 18 hat thistemperature and was
diluted with ethyl Acetate (150, emL), washed with aqueous sodium carbonateh 100 mL) and extracted
with ethyl acetate c%1560.m . Drying over sodium sulfate and purification by chromatography (SiO2,
dichlorometh&ne 3PEPHIETHESS 7:3 to 5:5) afforded the title compound (4.5%8, 66%) as a white solid.
MS: m/e = 276.0 [M+H]+. 20 Example 3 10-Chloro-3-methoxyE&-imidazoihdp-a] [1,2,4]triazolo[ 1,5-d]
[ 1,41benzodiazepine a) 3-Methoxy9H-imidazo[ 1 5-al [ 1 2 4ltriazolo[ 1,5-d1 [ |,4lbenzodiazepine To a

Zulsgensiolr)l of g;\f/:léomi?bgsﬁﬁﬂﬁﬁgr&%ﬁsgk[mlql%eﬁ]iif' LQJr%@ﬁlr&s%ﬂéﬂ%&Qﬂ@%ﬁ 'h arip (1.00 g,

.15 mmol) in s added sodium metho)ide , D. e mixture was
stirred for 3 hat 1%5%& Ef%@lﬁ?é%u%?%r%?%%ﬁﬁm&rge OXi rﬁ%ﬁferﬁg%ag]%b}ﬁ?ﬁt&)a@%rring at 150
C was continued fév fdrtnéi B hasthiwersidicrmplesipoeamizarse irpoatsbiniaduhpadsiduaqidified by
chromatography 65id2abithRid-peataieommathangbosk00:0 4a: ki O)ralfardmehihaditie @ampaund (650
mg, 62%) as 30 a V\(fhiée Sa%lr'%u :iry\‘(]eax: ZSé'%r[MéFtEl]?B'ﬂb) 10-Chloro-3-methoxy-9H-imidazo( | 5-al f
1,2 4ltriazolof 1 star T 4benzo |:Xzep|nep£|'% a solution of 3-methoxy-9H-imidazo[ 1,5-a] [ 1,2,4]triazolo

1,5-d] [ 1,4]benzgdiazepine . . , . ,
[ 11141 The %ol?oevmg examples are provided for iHustration of the invention. They should not be

considered as limiting the scope of the invention, but merely as being representative
thereof.
15 Example 1 _
10-Chloro-9H-imidazo!1,5-a] [1,2,4]&&&016[1,5-(1] [1,4]benzodiazepine
a) 9H-Imidazo!{1,5-a}[1,2 4]triazolo/1,5-d1[1,4|benzodiazepine >
9H-Imidazo[1,5-a){1,2,4}triazolo]1,5-d}{ 1,4]benzodiazepine-10-carboxylic acid' {1.5 £
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 (5i0,, 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-Chlore-9H-imidazo[1,5-a}[1.2,41triazolo[1,5-d1i1.4|benzodiazepine

25 To a solution 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
mL) and dried over sodium sulfate. Purification by chromatography (S$i0,, 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]".



(200 mg, 0.79 mmol) in DMF (3 mL) was added N-chlorosuccinimide (116 mg, 0.87 35 mmol) and the
resulting suspension 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 VORMFHEH1Rers were WO 2006/045429 PCT/EP2005/01098 & LR NALHE  With water
(20 mL) and dried over sodium sulfate. Purification by_g; romatography (SiO2, heptane:ethyl
acetate:dichloromethane = 7:2:1 to 4:5:1) afforded the title compound (47 mg, 21%) as a white solid.
MS: m/e = 288.0 [M+H)+. 5 Example 4 10-Chloro- gn—gH -imidazo [1,5-a] [1,2,4] triazolo [ 1,5-d]
[1,4]benzodiaze OXV lmlg [} 1& 41tr| #1 ?I 1 41b nzodlazeplne Toa
solution of 3- fluo?rlg) %@Qﬁﬂlgaz%(ﬁ?g aﬁﬂ é cgé eplne mg 2.49 mmol)
in DMSO (6 mL)wasiadde nigs 0 08 4omng . 20 mL, 3.23 mmol)
and stirred for 4&8411% &QDJ h@f @unw%ma@@m%m M@&M@pﬁm ege et by

chromatogra hy SiO e;dic ane;m thanol = 2 rdipg the title
compound ( 3! fja g&g%gc ﬁ% E”s%lgr% *ﬁ%m dé YEﬂ\'?Hcg $1 dl%n e%h 1)(31%8 E)gwas
10-Chloro-3-ethetiggHamidakoft &S m@nmggqxfaimsphmeﬁ‘monwétmﬂéum@wm“nsn of
3-E)thoxy-9cij4éin;i@ﬁé&[% wit] Bod, ﬂlﬂﬂé@%&l &:%meé}sbc%séaoﬁa@em?&z%ﬁgn@ %&Hﬁﬂjigot)ftﬂ IE))M Fd(2
mL) was added at ambiept t eratur, 0- imethylhy m an
stirred for 24 h. ﬁn%ttzh e&?ort‘?lcl)arll}oo @ f? ﬁf‘oro é’é cfomerfﬁ Sg%l%&h%pag aB f%mmolf was added
and stirring was ®3:cofmindée: $dlether 18 h at ambient tempreature. The mixture was diluted with
ethyl acetatg}(ZO mL), washed Wlth aqueous sodium carbonate and dried over sodlum sulfate.
Purification by ch aé : : dichlo 2 to:5:2)
afforded the title c) OU 126 Mo 25 Example 5
3-Benzyloxy-10- E}memmmma% usra] ,Mml?&@blé{fﬁld% ﬁitmﬂ&e}?iééré%%%er&ydmepme
3-Benzyloxy-9H- (m@éagzQ[is%ﬂl{&i)%ﬁ]muﬂmlﬂjh&)dﬂhﬂiﬁeedQwaﬁelﬁtﬁteﬂmhsﬁd{m&ﬂrbeﬁzyl alcohol

(2.2 mL, 10 mm D added a enttemp 29 odium hydride (5590,
dispersion in mlr?(lerﬂf gi ?fgg%l%%l gs%“rgcr)r\% : %m%tilrgada %E]%EE' oro-9H-imidazo gl ,5-a]
[1,2,4]triazol®]1,5%2s stirred for further 18 h at this tempera‘mre and was dﬂuted wzth ethyl acetate (150

mL), washed with aqueous sodium carbonate (100 mL) and extracted with ethyl acetate
(150 mL). Drying over sodium sulfate and purification by chromatography (5iO2,
dichloromethane:ethyl acetate = 73 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][1,4Ibenzodiazepine
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 (5O,
ethyl acetate: methanol = 100:0 to 90:10) affording the title compound (650 mg, 62%) as’
30 a white solid. MS: m/e = 254.1 M+HT".

b) 10-Chloro-3-methoxv-9H-imidazo!1.5-a}{1,2.4 triazolo1,5-d][1,41benzodiazepine
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



d] [ 1,4]benzodiazepine (500 mg, 2.07 mmol) was added and stirred for 3 hat 130C. 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 (Si02, eth}/
acetate:dichB@AIBHH4H Mmethanol = 8:2: 0) afforded the 35 title compoun8{EEE MY YYE) as a white
solid. MS: m/e = 330.1 [M+H]+. b) _
3-Benzyloxy-10-chloro-9H-imidazo[1,5-al[1,2 41tr|azolol[1,5-di[1,41benzodiazepine WO 2006/045429
PCT/EP2005/01928 ¢4 +@hAcatieseoinad fodexpmpler4biinm sulfate. Purification by

3-benzyloxy-9H-imidazo 4] AzZeRin ; ol),
instead of 3- etho%}/ Bﬁzt OI%I(%}%]‘S 5 a%]é?é%g &?g#%%hﬂé?ﬁ%%gﬁ%eﬁ?% .2%%%? %\}ié%(%{r?égrted to the
title compound (SBUerORBARASHT RfetAoihe AR Rtk S: B/o:2 %58595[1‘2{*57}6 mg, 61%) which
was obtained 5 as a white foam. MS: m/e = 364.1 [M+H]+. Example 6
10-Chloro-3-phenoxy-9H-imidazo[ 1,5-a] [ 1,2,4] tdﬁgﬁgl%lélé d[1 4]benzod|azep|ne a) -
3-Phenoxy-9H-imidazo(1,5-a][ 1,2,41triazolo11,5-dill,41 enzodlazeplne 10 As described for example
5a), 3-fluoro- 9H—191Fé|@25?135¢ Y %%Eﬁ% [If“ﬁ %1411‘]‘6@926 Bﬁéﬂﬁ@@é@lﬂ&%? mmol) was
converted using HhepoidRsEadaidhenzylal o -

acetate:dichloro eth%pek/rlon?_ﬁl?gr?&ogoa;q dg S_aﬁﬂ@q ovypg: aﬁl@g@d@ﬁge?&@whlte

solid. MS: mle = oro- p enoxy H |m|dazoll 241triazo
5- d](14]benzod|a(§@?>m§’ %@d@%b@dq i vits) 24 erha sobienehitndip pRexideria 2, 4]triazolo[
1,5 d] [ 1,4]benzedsiazifirme, (%20 wig, 3]22511‘11@!1)0&)1,&mtewfmf&ethm“@l—ll‘hammw&sa] [

1,2 4]triazolo[ 1, %&L&%l@&ﬂ%@gemﬂmemﬁp gfsnfgg&@%ﬁﬂ?o

heptane:ethyl acetate:dichloromethane = 7:2:1 to % 72%) whic was gd as a white
solid. MS: m/e =38ty Whlﬂxl m%ﬁ,fp%e&}mnol 8: 2 0 t06:2:2) a orchng the title compcun

10-Chloro-3-(2-flngyoasthaxy)vetitdmilid 4kt SS/a L& 4] {BazBIN]1,5- 25 d] [1,4]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 temerature 2- Fluoroeth nol dro |se and stirring
was continuél fop e RHEY gt enzoizeping

Toa soiutxon of 3-ethoxy-9H- unxdazo[l 5-a)[1,2,4] tnazolo{l 5-d}{1,4]benzodiazepine

(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 soajum 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
IM+H]". |

25 Example 5
3~Benzyloxy—10wchluro&H-imidézo[l,Sma] [1,2,4)triazolo[1,5-d][1,4]benzodiazepine
a) 3-Benzyloxy-9H-imidazo[1,5-21(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. B—Fluoro-QH-imidazo{1,5*3] [1,2,4]triazolof 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 (5i0,, 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-Benzvioxy-10-chloro-9H-imidazo(1.5-ai[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 (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 aﬁueous Na2CO3 and extracted with ethyl acetate (20 mL) ##%8%’;5{ gg,/dlum sulfate
and purlflcat‘g B %P]%Watography (Si02, heptane:ethyl acetate: d|chloro Ane 2 6792 to 3:5: 2)
afforded the title compound (107 mg, 46%) as a white sglid. MS: m/e = 320.2 [M+H]+. 35 WCs
2006/045429 PCT/EP2005/010907 "-19 Example 8 10-Chloro-3-(2,2-difluoro-ethoxy)-9H-imidazo [

105 aﬂl[ 1, 234f]l tri%céi'@gmb? %éixm?f%ﬂjﬁaﬁfﬂiﬁﬁzﬁﬁs%Xgmpiwmlo%% ;P Las
chioro- uor Lml aZé) op%o T trlr’ilégo %hZO Iaéeﬁ_rﬁ&a Smg

mmol) was conv usmg oethanol |nste uoroethanol 1o t e title compound (SiO2,

heptane:ethyl acB{ad4irtHrsriptfrahd 4 Bepzpdiszsming, vas ooy esBdo iAo BBRIAEH S a white
solid. MS: m/e &%&%[&Mﬁi&eﬂ@e@&ﬂbﬁk&xﬁﬁﬂa@&hﬂﬁ-ﬁr%&&Wb@rei%m%ﬁh&mraihdﬁxz@;{ 1,5-a] [
1,2,4] triazolqgj 1, 5 d benzadiazepi kibed for example 7,

10-chloro-3-fluoro- gl\-lfl[)llr%ﬁ?j;aazr%{%gfi l%le 2, trlj % ,5- d][1,4]benzodiazepine (200 mg, 0.73 mmol)
was converted using 2,2,2-trifluoroethanol 15 instead of 2-fluoroethanol to the title compound (Si02,
heptane:ethyl . acetate:dichloromethane = 6:2:2 to Beaa#h163 mg, 24%) which was obtained as a white
solid. MS: m/e M h{oig inwloxy=9 frim idazo k1 p-al [ 1,2,4]
triazolo [ 1,5-d] [ﬁ?‘ééﬁz@ﬁggx&) ?ﬁé%d&l%grﬁg }%% 1%‘ |s§[rsﬁ)él_||% m’mera?l oll, {&8 mg; 3.6
mmol) was added) &rbhgrmey -9 St sHrfe ‘ R Se Heire. 2-Fluoroethanol

(524 p1,9.1 mmod)desaﬁt&ddeddm@a)sﬁﬁmmmﬁ}eﬁm@éhﬁmwﬁﬂq After addition of
10-chloro-3-fluorg A?ﬁ B%k?’z%zét{a%eg é‘s@o %%o’i;%&éﬂb&@ lazaRiBs(200:28 §p9, 0.73

mmol) the reaction mixture was heated to 130 C for 3 h'before it was diluted _ with ethyl acetate (20
mL), washed witharelsaaaioberits sareRerd s AaRiathareteistdieh premaibps R 280eT sodium
sulfate and purifigatiom By2chesmatg e hywiSiO2ss obtained as a white solid. MS: m/e = 316.0

[IM+H]".

b} 10 -9H-imidazo(1,5-a][1,2 4]triazolof1,5-d}[1,4]benzodiazepine
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), instead 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:ethy} acetate:dichloromethane = 7:2:1 to 4:5:1, 183 rhg, 72%) which was obtained
as a white solid. MS: m/e = 350.2 [M+H]".

‘Example 7

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

25 dj (1,4]behzodiazepine
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 ul, 9.1
mmol} was added dropwise and stirring was continued for further 1.5 h. After addition of
10-chloro-3-fluoro-SH-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,CO; and extracted with ethyl acetate
(20 mL). Drying over sodium sulfate and purification by chromatography (5iO,,
heptanerethyl 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



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 [
1,5-a] [ 1,2,4] triazolo %1,5- d][1,4]benzodiazepine To a suspension. of

10-chloro-3-ftfd A% ﬁ"’r?dazo[l,S-a] [1,2,4]triazolo[1,5 35 d] [ 1,4]benzo-3ﬁyg6ﬁ985@669%g, 0.73
mmol) in ethylene glycol (2 mL) was added potassium fiydroxide (81 mg, 1.5 mmol) and the reaction
mixture was stirred for 2 h at WO 2006/045429 PCT/EP2005/010907 -20 170 C. The resulting
solution was diluted with'ethyl acetate (20 mL), waBkedme8eous Na2CO3 and extracted with ethyl

acetate (20 mL).,RrinRg over,sodi Il dpurification-b t [ (SiO2, ethyl
acetate:methano]lla:éllfpo9 ﬁg\é;:%%%%%e% tﬁe; ﬁ?e@g%%ﬁégfe%%n%?%%g?g%hite solid. MS: m/e =
318.1 [M+H]+. 5‘H{(]aﬂﬂb?ézi’éli‘@moro-&methylamino-9H-imidazo [ 1,5-a] [ 1,2,4]triazolo[ I,5-d] [
1,4]benzodiazepineict@ipadbitiaampid-Baetyldorine-iteehiorpBtitiay izl 152a] tha2oidinazolo[1,5 d]
[1,4]benzo-diazepine, (840 v 1) i F d potassi -
bis(trimethyls%yl)gr%ﬁi%&}gnﬁ\%ﬁégﬂg%%ﬁn%\E}%.#&%ﬁ\gﬁgﬁgﬁuﬁ% rg’a\/svg{;%%ﬁ%g : 5}5 45 min at
ambient temperafifteehpbnfomratiaaiiathe SterompeninasiQadeatantc@itring was continued for
further 2 h. The eaciiedichistorgeias i died vathseli il neglaEeantial nee b taC 3 winck extracted
with ethyl acetate, ;Th .mféigeacgggﬁg%%jg_i?syers were washed with brine and dried over sodium
sulfate. Purification by chromatography (Si02, 15 heptan:ethyl acetate:dichloromethane = 6:2:2 to

3:5:2) afforded the title compound (65 mg, 9%) as a white cristalline solid. MS: role = 287.1 [M+H]+.
Example 13 130-Chloro-3-dimethylamino-9H-imidaZzx4rpted] [ 1,2,4] triazolo [ 1,5- 20 d]

U1 Apenzodiazenihhd 8- 3Auion SulipeMBmIDSIVAIRCRITIR (B34 {163 Bimob fn DMSO (3

mL) was added sodium hydride (55% dispersion in mineral oil, 261 mg, 10.9 mmol) and the mixture
was stirred for 1.51h ibsarrifee@iperature. 10-Chloro-3-fluoro-9H

imidazo[1,5-a][1, A Ajtiadiel bt pld e rzabiaze pifiedB309Hrignid 0] vl yiadtadodal 1,5-

d][1,4]benzodiazepine (200 mg, 0.73 mmol) was converted using 2,2,2-trifluoroethanol

15 instead of 2-fluoroethanol to the title compound (8i0,, heptane:ethyl .
acetate:dichloromethane = 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-vinyloxy-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-d] [1,4]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 i, 9.1
mmol)} was added dropwise and stirring was continued for further 1.5 h. After addition of
10-chioro-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 NayCO3 and extracted with ethyl acetate
{20 mL}). Drying over sodium sulfate and purification by chromatography (5i0s,
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{1 ,5; 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}triazolof1,5-

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 b at



25 and stirred for 2 d at 130 C. The reaction 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 (SiO2, heptane:et

hyl

acetate:dich 8B4t 6:2:2 to 3:5:2) afforded the title compound (94? H@%%ﬂ%%mgwhite solid.
MS: m/e = 301.2 [M+H]+. 30 Example 14 3-Benzylamipg-l0-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]benzodiazepife (4Tbarrypitiassaintion sael diated tdthind Y 93thted Zomimoshrsr BB ®tired for 4 d
at 130 C, beforepyates, (@ titnwas Wik ethyltivasertiasted nvihe i aceiata2l4aka and washed
subsequently with aguemo%sbNa’ZTCOa (ﬁ%O rﬂLk’l d W%t,fzg c%ztoté(vo &00191-54299-'3 E;I'E{,tErlé’h%g)%5@/010907
_21 mL). Drying BYBF S0 STHETE QRE BUrieation By ShromatgraBhy (Sit HEpEne ety
acetate:dichlorofétampenrd iomwma 3 1)) aerdbitetndiditd Sonip sl LD+ HIG, 23%) as a yellow
solid. MS: m/g = 363.1 [M+H]+. 5 Example 15 3-(Benzyl-methyl-amino)-10-chloro-9H-imidazo [ 1,5-a]
[ 1,2,4] triazolo [ 1,5- d] [1,4]benzodiazepine To a solutiogn % ,
3-benzylamino-l0-chloro-9H-imidazo[1,5-a] [1,2,4] rféainorfoiﬁ - d] [1,4]benzo-diazepine (104 mg, 0.29
mmol) in DMF (1 #nChinzesantylsatassRihinidisptishathyiditivasandel {5 9INLitl B diaaping. 37
(”;r;i') ggc; the ”’ll%th'E%@W@eﬁm%f@%ie{ﬂﬁﬁ@fﬁlif?%&l%ﬁ%ﬁﬁ%[ﬁﬂ@{ﬂi}@kﬁ%ﬁqmaﬁllf mgthYHOde?

, 0.37 mmol). stirring was contin or further : tion mixture was diluted with ethy
cetate (30 L TN SO D 06 A B P B A B ke (30 L)

and the comi§inefsdrgmstbytsiis mided i ddl iovidr Bt mbulralenmobiandiths BxTSrewesHaTsaraphy

(Si02, heptane:ethyk aeatpie cichiaremeihang - Methliioadis ) atiarded; theditiereoranedingi(26 mg,
24%) as a light brown solid. MS:

.mz7.0[+§t]£.Exmle.6 . .
10-Chioro-3-morHENS B PR Ars B Th S BTy ﬁ%ﬁlﬁ%ﬁﬂf}ﬂ%&%@%&ﬁ%&% a
solution of 10-chlens-aafedreNCitiaes 6T BT it aibaesiofe, b (orwipes cortpiseife Y206 mg,
0.75 mmol) in DN&QRePwith biiha ebdeitdulerw@hagddeithte. Purification by chromatography (SiOs,

15 heptan:ethyl acetate:dichloromethane = 6:2:2 to 3:5:2) afforded the title compound (65

mg, 9%) as a white cristalline solid. MS: m/e = 287.1 [M+H]".

Example 13
10-Chloro-3-dimethylamino-9H-imidazo{1,5-a][1,2,4]triazolo[1,5-
26 d][1,4]benzodiazepine A
To a solution of dimethylamine hvdrochloride (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-al[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 mlL}
and brine (20 mL). Drying over sodium sulfate and purification by chromatography
(Si0, heptaneethyl acetate:dichioromethane = 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]".
35
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;COj3 (20 mL) and water (20



morpholine (98 I, 1.1 mmol) and the mixture was stirred for 18 hat 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 Na2CO3 and extracted with ethyl acetate (20
mL). Drying &R PYSE s ulfate and purification by chromatography (Sioﬁ?wgﬁfgﬂsé%?%%y
acetate:dichloromethane:methanol = 5:3:2:0 to 0:75:20;5p) afforded the title compound (182 mg, 71%)
as a white solid. MS: m/e = 343.1 [M+H]". 30 Example 17 10-Chloro-3-thiomorpholin-4-yl-9H-imidazo [
1,5-a] [ 1,2,4]triazalp[Onbnglltedibéinzocidizeningd fuificoltibn dfromatography (SiOz,

,10-Ch'0r0-3-f'uor%-g@ﬁmiﬂ%ﬂ&a%g@m&éhgmwﬁz1dao[4%54ﬂ5>§@&qg@a€aoaa% £5094p84 1184 mmol)
in DMSO (5 mL) was added 35 _thiomorphaline (935 mg,. 9.1 mmol) and the mixture was stirred for 18

hat 130 C and 3 REa#3Bb62 IO YR ShARGrE WA YiEEH with ethyl acetate (20 mL), washed
aqueous WO 2006/045429 PCTIEP2005/010907 -22 Na2CO3 and extracted with ethyl acetate (20
mL). Drying ayer sodium sulfate and purification bg}&lﬂ{gp%ography (Si02, heptane:ethyl

acetate:dichloromethane = 6:2:2 to . 3:5:2) afforded the title compound (490 mg, 75%) as a light brown
solid. MS: m/e =336%‘?2Zl[kﬁ!ﬁﬁ‘ﬂ‘%’%%?hﬁ“é}fgrﬁ%%#&@ihﬁaa;%F—‘l‘-‘ﬁ/ﬁ@ﬁ"ﬁi‘d%‘zo[1,5-a]

[1,2,4]triazolo[1, 30} 4 Weeidiodisrepine  Sodium hydride (55% dispersion in mineral oil, 126 mg, 2.90
mmol) was addeq {g BIMER sf:ml) ANdhsHES 8- fioks-rniahambiestiamperaiyglmidazole (493 mg,

7.26 mmol) was added at ambient temperature and stiﬁred was continued f% rther 18 h. to After

addition of 10-chfid:4srssederna ALY 8 Arframatie BRI @ B WAb IS REZEBINE (400 mg,
1.45 mmol) the rix{aienerhpidigbteddel BAMc:8UHE, THenkebdionmuiktemd thasndifute dveviskiratHy |

acetate (20 mL), washed aquenisNageQ3-andasxdrasied WEhei acataletd nla)y Revkng over
sodium sulfate and purification br}/ %\{om{ﬁ%r%?%glOZ, ethyl acetate:mgﬁgagol = Q:EB'Iaﬁorded the
title compound (8T8 P PP6Y 45 W IreY. T STRFACH ST WAS S, n%%e
3-Acetyl-amino- 1&:athto(309HL rnidbam ¢k C O 2 A trdareios 1ays: djakleAttsctedoviidiathhecesyte
3-Ammo-9H-imidagn, [, 2aalhd 2Mbiliazelahi plhl L4 enzogiazeRingn sulfate. Purification by
| 15 chromatography (SiO,, heptane:ethyl acetate:dichloromethane = 7:2:1 to 4:5:1) afforded
the tifle compound (26 mg, 24%) as a light brown solid. MS: m/e = 377.0 [M+H]",

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 stirfing was continued for another 48 h

25 at 130 °C. The reaction mixture was diluted with ethyl acetate (20 mL), washed aqueous
N2,COs and extracted with ethyl acetate (20 mL). Drying over sodium sulfate and
purification by chromatography (5iO-, 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
10-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-ﬂuoroﬂ9H-imidazo[1,S~a]-[1,2,4}&iaiolo{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 hat 130°C and 3
d'at 150 °C. The reaction mixture was diluted with ethyl acetate (20 mL), washed aqueous



20 Amixture of3-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 witY @{P4det2te. Drying over sodium sulfate afforded crude nﬁi{@ﬁgﬂ%‘}sm“%
3-benzylamino-9H-imidazo[ 1,5-a] -[ 1,2,4) triazolo[ 1,5 55 d] [ 1,4]benzodiazepine as a brown solid
which was dissolved in methanol (100 mL). After additfn of palladium (10% on activated carbon, 680

mg, 0.64 mmol)mega'wmtgwmgwmmm W@@ﬁ%&gﬁ&n@r&z@a@mueous HCI
(IN, 32 mL) was a déd and the reactio >é x&as stnrr%a pnder acﬂ[%ﬂ glrlneo§gi}g§ for 19 h
at 90 C. Filtratidh o0 e gy (0 HE SR By a R SRS A AT el e AR aqueou's 0 Na2co3
and the aqueou$:fayrrfordeé SxtitdetounpithrdicEMromtiianes Dighidprovar sebdilh: suitate
purification by ch@m}tﬂgraphy (SiO2, ethyl acetate:dichloromethane:methanoi = 9:2:0 to 6:2:2)

afforded the title compound (2.36 g, 48%) as allgl}_éxlé)m\%/n oI|d MS: mle = 239.1 [M+H]+. 35 b)
3- AcetylamlrFo 9H-imidazo[1 5-al (1,2 41triazolo[1, ﬁ]loenzodlazeplne To a solution of

3-amino-9H-imidazCH1ar6-afinid 2sdt- 1relAibifriBaed [115-4)bbAd tazeloiies-( 183 pezodisnenity in
dichloromethang; (1 )ﬁ‘%@ a6idad, peemi@s&;kn%mm ?-fsh\@/@g%@ﬁﬁ{@éw@dded to

PCT/EP2005/0109O and anhydrld mL 13.2

resulting- suspen@ﬁgﬁ%és Pé'ﬁa egrﬁrbtera eratﬂf?e?%%%%%??%?%&éégag Na2CO3
the resulting cnsﬁaﬂnibvwlmﬁdvdwfmbeﬁlammshwlW&Hmwwmfm&brymg in
vacuo afforged the.fitle £GsmRFYOCELeR2 Daddih)as andatiopte splid«Miza1l8155281.1 s [M+H]+. c)

3-Acetylamino-1 0-9H-imidazo [ 1.5-al 1,2,41 olo.f 1 S5 dI 0 escribed
for example 4b), %fét”‘g ?ﬁ%@ﬁl &L(c;i%z&[{l Qg);bz‘ Afg@rlaz 0 eal%%g]% glﬁ? eggz%- |agzep|ne
(1.20 mg, 4.28 mmﬁvmmw&éﬂﬁ@@%ﬁ-ﬁﬁhbdazw i), washedasnetis NafO

1, 4)benzodiazeEi&&cwawrbmg&mémmm{@)cmmm&&&@amdmmt}ra:ﬁqﬁmmmethano| 97:3t0
95:5, 840 mg, 62% WhICh W s hlte soli r&eﬁjtge]nu\él Ogrgdl%égmple 20
3,10-Dichloro-9H: ﬁlﬁ%’[? 5 1 é’ﬁ a%co abenzo |azep|ne a) 3- ChF oro-9H-imidazofl
5-alll 2 4ltridzolofigSteibl, aEoShizo i e&fﬁ&én/e = 32

Example 19
3-Acetyl-amino-10-chloro- 9H~mudazo[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
20 A mixture of 3-fluoro-9H-imidazo[1,5-2]-[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

5-d][1,41benzodiazepine

brine. The aqueous layers were extracted with ethyl acetate. Drying over sodium sulfate
afforded crude material of 3-benzyiamino-9H—imidazo{1,S-a] -[1,2,4]jtriazolo[1,5-

25 d][1,4]benzodiazepine as 2 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
o, 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 (8iO», ethyl
acetate:dichloromethane:methanol = 9:2:0.to 6:2:2) afforded the title compound (2.36 g,
489%) 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[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



As described for example 2a), 3-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzo-diazepine-10-carboxylic acid (EP 519 307) (17.5 g, 57.8 mmol),instead of 20
3-fluoro-9H-imidazo[1,5-a] [1,2,41-triazolo[1,5-d] [1,4]benzodiazepine-l0-carboxylic acid, was
converted to"HfEEY S hound (14.1 g, 94%) which was obtained as an bff*A PSR MS: mie =
258.0 [M+H]t. b) 3 10-Dichloro-9H-imidazo[1 5-al 11 2 _Al%tgigzolo[l,5-d|[1,4|benzodiazepine 25 As
described for example ib), 3-chloro-9H-imidazo[1,5-a] [I,2,4]triazolo[1,5 d] [1,4]benzo-diazepine (302
mg, 1.17 mmol) instepdeth3-fuerayakdmidaz ali, 2321 Mdtltmazellbidlbhdlsheneadiazepine, was
converted to theftitIT cﬁmpo%nd {egflyl aget%&pep%te:dic !aororggt%ftn S :65%15%&%:&:1, 236 mg,
69%) which was SbtaiREH AR K P SRt ME T Ie 2982 B M2 230 Bxarnple 2 e ,
3-Bromo-10-chlonts@Risintiokid vias Sl fhapdayashedorsnaguepre WibeRzcahyehé mng mn vacuo
(4-Bromo-2-cvanerpaenyh-erIbasmis acid @thylestes)Asuspensien aflid avsnasd-bpgmpbenzonitrile

(58.5 g, 297 mm@\l,}‘iﬁtgi hyl 35 chloroformate (141 mL, 1.48 mol) was heated at reflux for 5 h. The
r

excess ethyl SchidYoformate (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 WO 2006/045429
PCT/EP2005/01008 A =24 dill1iatian -anid-drsmedmithzeYomheane tnihd isvacuo afforded the title

compound (54.3 ﬂ,fﬁ%g}masdianeogggge solid. MS: m/e = 267.1/269.2 [M-H-]. b) 9-Bromo-6H-f

1,2 4ltriazolof 1,5= - 5 To a solution of (4-bromo-2-cyano-phenyl)-carbamic acid ethyl
ester (40.4 g, 156 Asseiibed fonvmemplo $hb Posse e SHnpRsrellne (Hold 4580 mol). The
resulting mixigireqdyyas|stered fonds mé(att 66:CLus denel g dnite disfigethewyedp-ihiders iebled to below
100 C and water L).w. : ' 59[556 . stirred for
15 min. The solid @ggﬁﬁé% goj Eg%ﬁ@é%@%%ﬁ% %v%é%%émvgﬁﬁév%g‘%%?d%%%oﬁg ropané% éII;Ergll Fr% in vacuo
afforded the title SsHpEERRIEEAGE0bT 82 3 Ry Y &R MSich gas %Qéﬁ‘%ésff’d” $H+]: ¢)
4-Bromo-2-(2H-f shjzd4isiazred-3 316 pHatwiEimine To awell stirred slurry of
9-bromo-6H-[1,2,4]triazolo[1,5-c]quinazolin-5-one (32.0 g, 15 171 mmol) in ethylene glycol (146 mL)

which was heated at 100 C, was added ageous
15 Example 20

3,10-Dichloro-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-d] [1,4]benzodiazepinc

a) 3-Chloro-9H-imidazo 1,5-a1{1,2.4]triazclo[1,5-d1[1.4Ibenzodiazepine

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

d][1,4]benzo-diazepine-10-carboxylic acid (EP 519 307} (17.5 g, 57.8 mmol), instead of
20  3-fluoro-9H-imidazo[1,5-2)(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 IM+H]".

b) 3,10-Dichloro-9H-imidazo{1.5-a}{1,2.4]triazolo{1,5-d1{1.41benzodiazepine

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, 63%}) which was obtained as a
white solid. MS: m/e = 292.0 [M1".
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

55 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



NaOH (32%, 22.4 mL, 241 mmol). The slurry was heated at 140 C for 17.5 h. The 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) ¥fhe4ifg slurry was stirred for 20 30 min, the solid was Toliegtdd38Y ftfation and
washed with water and 2-propanol. Drying in vacuo afforded the title compound (25.2 g, 87%) as a
light yellow solid. MS: m/e = 239.0/241.1.[M+H+]. d) =24~ .

9-Bromo-6H-1,3 ?f%&%tg%%@ﬁpfme éHi,%Qaﬁa?ﬁ ﬁﬁgl}&i_,o 1fd d the title compound (54.3
4-bromo-2-(2H-[1,2,4]triazol-3-yl)-phenylamine (25.0 % 05 mmo gn loxane (870 mL) and pyridine
e (S.

(10.0 mL) was cEofSit4 IOt b epb oAt ’{/?6&%%' 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 withigy3, min Witk agh Na@H, (21N 126 Min.oadn1amgh- The mixture was stirred for 17.5 hat

ambient 30 temperaturé.”The pH thereby dropped to about pH=9 and it was ar?'usted to pH=8 with
HCI (3 N, 6mE). Aft@rsalaloa atich Rt (rRb S et D T RSB Mt Ma’r%mﬁ and
ethyl acetate (22imNMPHe7Onydtpigavvetd-fifenaglioft reasheid dithlc0lskwvele T lendsdiiey mivaceo.
Tritration in ety acetale (0D 4pLa Aoseorh iR Uis EORONAII-HL3 4 Gy A8 bl sold
MS: m/e = 279.0/281.0 [M+H+]. 35 ?ﬁfthy 3- ronﬁé9$|m|}§zof ,5-al 1,2,4I’L iazolg (1,5;dl f
1,4lbenzodiazepirte6-E4Fh S8 0-ArTes iR d S B850l 672 S@@Fension of
9-bromo-6H-1,3, 3a;Gedetra sy axire e [elak wisrndlons! (it ias Sdwadiydrwahlvrstoamd(2-70 mL,

filtrated over plo H@E%%N@%%d. AN Mrobdmesyianiing,hha 1,25 419mel and pisegnhorous
oxychloride (5.28 mL, 57.7 mmol). The miﬁ?ﬁﬁas stirred%r 22 h a%g??eflux, then cooled to 30 C and
poured into 5 aq f@gﬁfé@?ﬁ("i@%‘? %Pt‘ﬁm fer extraction with chloroform (50 mL) the organic layers
were dried over sodium sulfate and concentrated. In the meantime potassium tert-butylate (4.31 g, 38.

smmol) was addesl ingpartions, sera 130kution Hfeivbises cetate (4.42 mL, 38.5 mmol) in THE
(115 mL) at-25 C to - , The resulting, suspensi s stirred. for 45 min at -10 C then cooled
AERS BW\ﬁg%g%ﬁ ‘H%%éﬁ\]’/vi?;%%ﬁ?%ﬁ?ﬂ? "ncjll "and i %'%ﬁ?x $iHe WA stirred

to -65C. 10 The soi i ‘
for 16 hat amisientAt mpetatarehricatislercld 14661h) Whvel wieschadtastipt d08E-T5Adddafhageous

NaOH (32%, 22.4 mL, 241 mmol). The slurry was heated at 140 °C for 17.5 h. The
. 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 solid. MS:
m/e = 239.0/241.1 [M+H"]. -

d) 9-Bromo-6H-1,3.3a,6-tetraaza-benzo{ejazulen-5-one
25 A solution of 4-bromo-2-(2H-{1,2,4]triazol-3-y1}-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 rnixture 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"].

e) Ethvl 3-bromo-9H-imidazo[1.5-a
carboxylate

11,2 4 iazolo(1,5-d1[ 1. 4]benzodiazepine-10-




then poured into aqg NaHCO3 (5%, 460 mL) and ethyl acetate (96 mL). The resulting crystals were
filtered off, washed with ethyl acetate (25 mL), water (50 mL).and ethyl acetate (25 mL). Drying in
vacuo afforded the title compound (4.81 g, 33%) as a light 15 brown solid. MS: m/e = 373.7/375.7
[M]+. f) 3-Brohb2fai#itdazo[ 1,5-al [ 1,2,41 triazolo [ 1,5-dl f 1,41benzodBZEFire i & boxylic acid
A mixture of ethyl 3-bromo-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [ 1,520 d] [
1,4]benzodiazepine-10-carboxylate (7.08 g, 18.9 mmol), NaOH IN (76 mL, 76 mmol) in ethanol (70
mL) IWas istILreg t@fﬂ&@@kmﬁ@E&Nﬁ%m@@ﬁtmIﬁ?:ér[]@@e&fak&fﬂéﬂﬁﬁQbﬁiﬂi@l@-50$ﬁué5(50ﬁl@,a!’:84ﬁc) and Lhe
resulting light br uspen t ith aqu 5.m pH=1.5at0C. The
e U R S Bk e

suspension was stirr hat and was Water (total 50 mL). The solid

was dried in vacﬁﬁnéﬂé’@@l% B¥Rot e 3hd mrRobbing BhatPheBs w0ghiyrde 43idheBr oA solid. MS:
m/e = 346. 0/34&;anaw+ﬂm]nﬂ:h3:8mmﬂk&mdam{ané&aiﬂd%ﬂwwg@{a[iowa‘ﬂd%bwmze ne As

described for ex riazolo

1,4]benzo- dlaze%ﬁ?i%é car%oxyl?c?%% ) %g%l%é mmc%%%ﬁ%gar%#gﬂﬁﬁ qr]tﬂglgfgﬁ%ﬁ%iaa %rT 1,5-a]-[
1,2,4] triazolo[ 1“5316]?@4]%‘?\'258 g pRpEpiEaledid, was converted to the title compound
(Si02, ethyl acetmﬁﬂlﬁmfﬁmeﬁwmmetmwtﬁaﬁamg asz&gn?sl?)%)zw@l@&ﬁwaﬁoamgmd as an

off-white solid. Mz, Aye 57 38 US40 Mk Z4§§n@ 385, mm HE (115 ml) at -23 3¢ 80,210,

3-Bromo-10-chloro-9H- |m|da%o 1%a I[1,2, 41tr|azol é[og enzo azeplne )
PCT/EP2005/0169Fk¢ %%&é‘éﬁ??&é’&waéi‘a B, rs%ni@ Yrepdithepgractsho -65°C.
[1,2,4]triazole[1, Fhe}dlddncinan-chare pimc {4 [0 gypi8s2 withiol ), 0 msie addodh3-fisatoe Msistided o[ 1,5 a] [

1,2,4] triazolo[ 1:qkly L, #l:epaedia %piﬂﬁeMWY@(I@&%}%;'&EQ@,@Q&H@ﬁ)x(%p)%mQ%Btane ethyl
acetate:dichloromethane = 6:2:2 to O‘Vﬁ?@ﬁ:ch was obtained_5 as a white solid. MS:

mle = 335.9/337 ¢ NPRFA ’E%?ﬁﬁﬂ?légdlé E@m ‘-’311 9#@*—?%?&%1%[“1% 1Pt fleﬁd&‘]“ﬁlazolo [
1,5-d] [1,4]benzadiszipiee: BlaeNefhyladitdwitazhillataté 02 plirieatolsD, b idd4tenzodiaze

pine 10 As desctheg {05 xAn e AR Rel W kldnid ARl Lopb khe A1H1aZ9EY 2 a light

15 brown solid. MS: m/e = 373.7/375.7 [M}".

f) 3-Bromo-9H-imidazo[1,5-2][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 IN (76 mlL, 76 mmol)
int 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 agueous
HCI (1 N, 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
IM-+H"}.

g) 3-Bromo-9H-imidazo[1,5-a][1,2.4]triazplo[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 (5i0», 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+HT.

’ 35 .
h) 3-Bromo-10-chloro-9H-imidazo[1,5-a]!




d] [ 1,4]benzo-diazepine-10-carboxylic acid (EP 519 307) (400 mg, 1.42 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 (SiO2, ethyl acetate:dichloromethane:methanol = 8:2:0 to 7:2:1, 240
mg, 71%) wih&446B8ined as a white solid. MS: m/e = 238.1 1s [M+HTE Tbl;moas/om%‘!
10-Chloro-3-methyl-9H-imidazof 1,5-al f 1,2,4ltriazolof ]fg -di f 1,41benzodiazepine 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
n][?.()2|)4in8tea(lj ngﬂgh@fie@bfbﬂ@&%&@ﬂ{lbﬁ ,20bromo-9H- mgdazo{l 5~ Ia 11,2 4]&1&2010 ,5- h .
a triazolo nzodiaz onv ted tothe com eptane:ethy
ﬁtlhtﬂr% ]Z a%epmzf §£ #E)fz\/\(@ ft L:t ug &%z

acetate:dichlorom W e was 31 alne as a hlte solid. MS:

mle = 272.0 [M+FJH: 2@;&%@@&@2@ ﬁ@bh?@?@@%%ﬁyﬁlmmémmﬁﬁmwéiéﬂﬂ 2,4]
triazolo[ 1,5- d] [héﬂhﬁ&éﬂﬂdlaﬁﬁﬁlﬂ&&iﬁlﬁ@m&@ 6:2:2 to 2:4:4, 2.69 g, 60%) which was obtained

of3-bromo- 1050hl1 “g_% él Cngﬁ\g% Qu%s?sﬁgzg)t% ] [ 1,4]benzodiazepine (800 mg, 2.38 mmol),

trimethylsilylacetyle mmo Iphosphlne) palladium(ll) 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 temperamnﬁepper(l) bromide (3 mg, 0.02 mmol) was

added and the reggiion mixt irres C un atm phere The mixture
was diluted with ethy acet)gtlgﬁ%%;:’il Iﬁgtan(gi Hl-l mt écall%"%u E:lt %) ?% 6. 100 It mL). The
aqueous phase Virhd-Madr8H 2.2 £e=3 gediEEcorganic layers were
dried over SleumﬁHi&tfbeﬂ’ftfffmﬁqm bao Cil%ﬁa}gﬂogﬂﬁapbiﬂiﬁi@% bERIRARRIIb[1,5- -

acetate: dlchloroqﬁpgﬁ% é?tﬁﬁgﬂ%l%nqu My $%W9c?£&§/9§9:‘§%% P&B’/EF:S%Z[Q%SIMC??O? ZZ Of7 1:2)

afforded the title compoun %) as’a white soli xample 24

10-Chloro-3- ethyﬁ}ﬁ‘@FPﬁﬁd‘é‘i’&F&ogléﬁ 1 batimizzeiel [£ 5t 4] ﬁ?ﬂé?f%é%ﬁa%@dﬁéa r¥kesolution of
|0-chloro-3-trimethuyds e yiaihgimad- %aﬁdamfﬂ;&&iﬁ](,ﬁ@&tr&&mhl{ét;ﬁcdi]rc[ﬂl.ék]&ﬁemdmﬁﬂmﬁ)lﬁo mg,
2.2 o) in 2 W T 7 Sk O *fwa*?n*ﬁ‘%%ﬁe i i amosorers

at-70 C tetrabutkllammonlum quorl e trihydrate (702 mg, 2.23 m was

DAY :.z ailalaly

b} 10-Chloro-3-methyl-9H-imidazo[1,5-a}[1,2 4 ltriazolo[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. al{l,2,4}triazolo[1,5-d]{1,4]-benzodiazepine, was converted to the title compound (SiO;,
heptane:ethyl acetate: dlclﬂoromethane = 7:2:1 to 4:5:1, 120 mg, 50 %) which was
obtained as a white solid. MS: m/e = 272.0 [IM+H1".

Example 23

25  10-Chloro-3-trimethylsilanylethynyl-9H-imidazo[1,5-a][1,2,4] triazolé[ 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, ¢.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(l) 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 (8iO,, heptane:ethyl acetate:dichioromethane:methanol = 7:2:1:0 to



replaced with an ice bath and the reaction mixture was stirred for 1 h at OC. It was io diluted with ethyl
acetate (20 mL), washed with aqueous Na2CO3 and extracted with ethyl acetate (20 mL). Drying over
sodium sulfate and purification by chromatography (Si02, heptane:ethyl acetate:dichloromethane =
5:5:2) afford R EESmpound (443 mg, 74 %) as a white solid. MS: rhfd EZ88 0% Ht. 15
Example 25 10-Chloro-3-prop-1-ynyl-9H-imidazo[1,5- 9&{,1_2 ,4]triazolo[ 1,5-d] [1,4]benzodiazepine 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 nimolyin: kiR fdLieakhovas conlpehiad-A8ECnan g7y vlithiinedoBAVMS: heanss4p47 mL, 0.75
mmol) was adde wise. The resulting 20 brown solution was stirred for 45 min at -78C before
methyl iodide (4 .78 mmol) was added at this temperature. The dry ice bath was removed and the
reaction mixture was stirred for 18 h at ambient teF¥&HRI&4. The reaction mixture was diluted with

ethyl acetate (1Q@srﬂ;mgﬁdzasﬂwy1hmthﬁha&m 150, amlmm@@-aw@gu&ﬁedimpmydroxide (1N)

and brine. The a eoué} er, Wa h THE/TBME .25 and the combined
organic Iayersg were‘driet ove?geé) %(r)rrlosul Jé‘&rrl ca;llg)%h.1 fomato n@}_ y (Si02, heptane:ethyl

acetate: tr|ethylam}hb?a‘i@@ﬁﬁﬁia?fé}dé&lhéiﬁﬁ@%ﬂﬁdaﬁ@f(%znié IEF]}“%)l%\é BRI IIRE MS: m/e
= 296.3 [M+H]t. Ex3mi)pa26 BROR- @M%@&Myew&wg%amm& 2578 ,2,4] triazolo [

1,5- d][1, 4]benzod a ne As descr ;?”Q using,cyclo a et lene jnstead of
trlmethylsnylacety‘f(%rnzg %nrlr?g 1 @ orrloeg S) 1‘%‘%’ E ﬂi {f%olg b(i]th
[1,4]benzodiazepifRagzd oy ﬁﬁ%ﬁﬂ?%§%ﬁ9&ﬁ§ﬂ%€m@%ﬁw@émd %r

heptane:ethybacdiate:dicliosbir ataane (206123 t@ﬁx&i@w%m@oﬁ@%azwbmm/mbﬂ“@i n&d«. akyh light
brown solid. MS: m ﬁtl s 38t bR WQ &%@Qﬁé@aﬁg HERAR %’B}g@%ﬁajbg%ﬁ‘@ﬁ'@ 27

10-Chloro-3-(3-methyl-but-1- ynyI )-9H-Imidazo triazolo[1,5 aze |nne 5As

described for exatFﬁEﬂ%f‘QSSbM el s ms%l%g ths e rocappnrl (443 mg, 74
3-bromo-10-chlomga Qisl s midaze], Ve iInA 4 trkzzo [dfkB1d] [1,4]benzodiazepine (200 mg, 0.59 mmol)
was converted to the title compound (SiO2, heptane:ethyl
15 : Example 25
10-Chloro-3-prop-1-ynyl-9H-imidazo{1,5-a]{1,2,4]triazolo[1,5-d]{1 4]benzodlazepme
A solution of 10-chloro-3-ethynyl- 9H-1.m1daze[1,5-a}{1,2,4]1:1'1&11010[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 mrmol) 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 tertbu‘cylmeﬂ{yl'ether (10 mL) and washed aqueous sodium
hydroxide (1 N) and brine. The aqueous layers were washed with THF/TBME 1:1 (10
25 L) and the combined organic layers were dried over sodium sulfate. Purification by
chromatography (SiO,, heptane:ethyl acetatertriethylamine = 63:32:5) afforded the title
compound (86 mg, 41 %) as 2 white solid. MS: m/e = 296.3 {M+H]".

Example 26
30 10-Chioro—3~cyclopropy1ethyny1-9H-irnidazo[I,S—a} [1,2,4]triazolo(1,5-
d}i1,4]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 heptanesethyl 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]".



acetate:dichloromethane = 6:2:2 to 3:5:2, 39 mg, 20%) which was obtained as a white solid. MS: m/e
= 324.2 [M+H]+. 10 Example 28 10-Chloro-3-(3-methoxy-prop-1-ynyl))-9H-imidazo[1,5-a]
[1,2,4]triazolo 1,5-d%1,4 - benzodiazepine As described for example 23) using 3-methoxy-propyne
instead of tri Qtﬁ'iﬂ 34/?3 etylene, 15 3-bromo-10-ch|oro-9H-imidazo[1,5-gff%2%ﬁ?(glzog0[ 1,5-d] [
1,4]benzodiazepine (200 mg, 0.59 mmol) was convergeg to the title compound (Si02, heptane:ethyl
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- }!‘%rtrglz-yimidazo[lﬁ-a] [1,2,4]triazolo[1,5 d]
[1,4]benzodiazepine (200 m-g, 0.59 mmol) in THE (4 m % were added diethylzinc solution (1.0 M in

hexane, 2.3 mL, B-4Heseif-adastbirbrehymrbShimitsan Matomihip- 25iempade’ 20 mg, 29 mmol)
and the resultingdgiark)beavstzuggiassion was stirred for 20 h at ambient temperature under an argon

atmosphere. The, reaction mixture was diluted with lequs NHACI (sat,, 20 Ié)1 nd stirred for 30
min before eftra&slr%s\?v%]e% §/Iexgicneg[qaet§é§5 g .IB?%} lIng((;[\)/lé SO0 |ﬁtr%§Sl(J)ﬁge an Spal‘1 rflj fgtgf%ﬁ’by

chromatography {$romo Hetaaeccthyinitent dehiblohicirniel L2 Mbsmadiampinrdife title
compound (39 3ehg)g.523tem dpweds oshwvehita aotic MdSesripcr 28 EIDHVene-Egimple 30

1O-ChIoro-3-cycIgtgg‘,rt(azl)p&y(&.i%HqiS -
S

imid 2. tazol -4l [1.4 i : As described
for example 29) using fre %%IDE%QIL%M bl A Pa'ozéj%?%loz%ﬂ(} ggﬂéﬁ%%%g%eﬁ@se pe describe

| repared cyclopropylZinc rid on (0. in instead of
diethylzinc soluti&h@%ﬂé ?o%ii-‘éﬁlimidazo[l,S WO 2006/045429 PCTIEP2005/010907 -29 a]
[1,2,4]triazolgf1,5-d] [1,4]benzodiazepine (200 mg, 0.59 mmol) was converted to the title compound
(SiO2, heptane:ethyl acetate = 50:50 to 40:60, 118y {%) which was obtained as a white solid.
MS: m/e = 298.0 [M+H]+. 5 Example 31 10-Chlorg-3-c cloci;gtél-gH-imidazo[1,5-a]

[1,2,4]triazolo[1, 5 HorpériZoartbening ord Jasthid i prelbby ddirgrelribiehiiidine bromide
solution (0.5 M irbdtdbdiazepine

As described for example 23) using 3-methoxy-propyne instead of trimethylsilylacetylene,

15 3-bromo-10-chloro-OH-imidazof1,5-a] 1,2 4] triazolo[ 1,5-d} [ 1,4]benzodiazepine (200
mg, 0.59 mmol). was converted to the title compound ($iOs, heptane:ethyl
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][1,2,4itriazolo[1,5-
d)[1,4]benzodiazepine {200 mg, 0.59 mmol) in THF (4 mL) were added diethylzinc
solution (1.0 M in hexane, 2.3 mL, 2.3 mrhoi) and bis(triphenylphosphine)palladium(I)

25 chioride (20 mg, 29 mmol) and the resuitihg dark brown suspension was stirred for 20 h
at ambient temperature under an argon atmosphere, The reaction mixture was diluted
with aqueous NH,CI (sat;, 20 mL) and stirred for 30 min before extracting with ethyl
acetate (30 mL). Drying over sodium sulfate and purification by chromatography (8iO,,

~ 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-imidazo(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-



instead of diethylzinc solution, 3-bromo-l0-chloro-9H-imidazo[ 1,5 a] [ 1,2,4]triazolo [ 1,5-d] [ 1,4]
benzodiazepine (166 mg, 0.49 mmol) was converted to the 10 title compound (Si02, heptane:ethyl
acetate:dichloromethane = 6:2:2 to 3:5:2, 19 mg, 12%) which was obtained as a white solid. MS: m/e
= 326.2 [M+Mj@® 2834438 32 10-Chloro-3-difluoromethyl-9H-imidazo[1,5%] TEBHRAATEI0[1,5- 15 d] [
1,4]benzodiazepine a) 10-Chloro-3-formyl-9H-imidazo[1,5-al[1,2,41triazolo11,5-dil I, 4lbenzodiazepine
A suspension of 3-bromo-10-chIoro-9H-imidazo[l,5-a]"[?L9,2,4]triazolo[1,5 d] [1,4]benzodiazepine (448

mg, 1.33 mmol),at??@ri‘a&%ﬁ)@g@@%@)&%@%&&%&%@ @%gﬁglnls}lfga@mmg@é%m

formate (136 mg, 2.00 mmol) in | 20 was stirred f6r 4 hat under a_carbon monoxide
atmospere. Furtile5RRRMRO R SRR s A arIHa T chIShtPrPridd oeAitnsiishdodium
formate (136 mgh2:DRdamohitasdiddsi:antt stizfihig WasHPntinued for further 2 h under a carbon
monoxide atmosphere. The reaction mixture was diluted with ethyl acetate (30 mL) and washed with
aqueous Na2COg3 (sat.), water and aqueous Na2CQO3 (satg. The 25 aqueous layers were extracted
with ethyl acetate (30 mL) and dried over sodium Sl Blrrification by chromatography (SiO2,

dichloromethanelhéetianeB=pdchdorARE) imfthrdé 1, the [tifh 4 otapslo figscE 4 4iberbdiyapiaswhite

solid. MS: m/ e_ :§}§egtr[M3%?%§1§da+29§le qéclofentylzinc bromide solution (g_.S M in THF) .
10-ChIoro-3-d|flu,orome|t:}r{1.yl-9H-|m|d zol1,5-al[1,2,41triazolo[1,5- dl|ll 4lbenzodiazepine A 'mixture of

10-chloro-3-formipseiad iﬁiﬁ'gﬁ[li‘:lﬁgéﬂlﬂ@&]ﬁfgi%?l}@‘ﬂﬁ'lﬂfﬁ]%ﬂﬁéﬁﬁ%e (192 mg, 0.67 mmol)
and bis(2-methoxygtayl) amiobsu|p) f 1 githeoridiéafdfid d (1 6hgnints mimdiT kioromethadeo(thenl) was
stirred for 2 hat aﬂi‘&@%ﬁxp%@ﬁﬁ@@@ﬁ%@arﬁwB%Q%MQ%%-FHXMMQHWH&E,ide (163 L,

1.61 mmol) was added an stirryl)g wa cont%ed for another 16 h. The reaction mixture was diluted

WO 2006/045429 B 1R HAS s sy MaeB4E 20 MY WHshed with aqueous

Na2CO3 (sat.) and extracted with ethyl acetate (20 mL). Drying over sodium sulfate and purification

by chromatography (SiO2, heptane:ethyl acetate:gi pethane = 6:2:2 to 3:5:2) afforded the title
o O _ 2

compound (136 mg, 66%) as.a white solid. MS: ﬂl/zeou,s(.)ﬁﬁ,ﬁ'fﬁi’gg&;}?ou,s-

10-Chloro-3-difluoromethyl-9H-imi

15 - d][1,4]benzodiazepine | ,
a} 10-Chloro-3-formyl-9H-imidazo[1,5-a][1,2.41triazolo[ 1,5-d](1.4]benzodiazepine
A suspension of 3-«bro£no-10-chloro-59H~imidazo{1,5—:«1} [1,2,4]triazolo(1,5-
d][1,4]benzodiazepine (448 mg, 1.33 mmol}, bis(iriphenylphosphine)palladium(II)
chloride ‘(19 mg, 0.03 mmol) and sodium formate (136 mg, 2.00 mmol) in DMF (§ 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 agueous Nay;COs5 (sat.), water and aqueous Na,COs (sat.). The

25 aqueous layers were extracted with ethyl acetate (30 mL) and dried over sodium sulfate.
Purification by chromatography (8iO;, dichloromethane:methanol = 99:1 to 95:5)
afforded the title compound (194 mg, 51%) as a white solid. MS: m/e = 318.1
IM+MeOH+H]".

30 b} 10-Chloro-3-difluoromethyi-9H-imidazo[1,5-a]{1.2.4triazolo[1,5-

dl[1.41benzodiazepine

A mixture of 16-chioro-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 plL, 1.61 mmol} in dichioromethane (4 mL) was stirred for 2 h at ambient
35 temperature. Further bis(2-methoxyethyl)aminosulphur trifluoride (163 L, 1.61 mmol)

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



Example 33 3-Benzyl-10-chloro-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d] [1,4]benzodiazepine As
described for example 29) using benzylzinc bromide solution (0.5 M in THF) instead of diethylzinc
solution, 3-bromo-10-chloro-9H-imidazo [ 1,5-a] [1,2,4] triazolo [ 1,5 10 d] _%é enzo-diazepine (238
mg, 0.71 mrﬁ%ﬂ R Verted to the title compound (Si02, heptane:eth B omethane =
6:2:2 to 3:5:2, 117 mg, 48%) which was obtained as anpff-white solid. MS: m/e = 348.0 [M+H] +.
Example 34 15 10-Chloro-3-phenyl-9H-imidazo [ 1,5-a] [1,2,4]triazolo [ 1,5-d] [ 1,4] benzodiazepine As
described for exantplai?D)ssing pheiiy|ziacheide sqlidiag m@wmsm@xm@maﬁwmminc
solution, 3-brom [ ] i 4 § e (257 mg,
0.76 mmol) was gcéﬁg\}gr 8d[% %%mwgwg é?)er%]%do% ?@%&é E?étealg%[:e {gléc![e @%F %; Zne = 6:2:2
to 3:5:2, 43 mg, MPBPRFTRH WS IsHePmBhacH SHAIRIRS Ir’tff% et agmpy ]113.5Example
35 10-Chloro-3-aygnes@isimidane {aiid-all§. et ol-AE5d] [ 1,4]benzodiazepine A mixture
of3-bromo-1Q-chloro-9H-imidazo[1,5-a][1,2,4]triazolof[l,5-d][1,4]benzo 25 diazepine (200 mg, 0:59
mmol) and copper(l) cyanide (106 mg, 1.19 mmol) in 1-methyl- 2-pyrrolidone (2 mL) was stirred for 3
hat 160 C followed by stirring for 3 hat 210 C. The&#@ggteA fnixture was diluted with ethyl acetate (20

mL), washed with- aqme,éms - e OR-(sadlzoiateijind, dgAuyslgineul Naleadddizatpinthe aqueous
I t ith I d by 3
ayers.were extr WE %@é&%&% %anggy ﬁ%%ﬁlg @ﬁ’%%%‘%;ﬁm Sy @l‘z?zqn @%j ﬁgﬁ y 50

chromatograph eptane ethyl acétate romethane etltle

compound (50 Y, %éﬂlwwrﬁt@gﬁmlﬂﬁﬂW@H?ﬁﬂd@mkﬁFﬂ 1@;@%&@ a5
3,10-Dichlores6- mﬁm}lb@irbcmﬂaqﬁh]e 83 fig 047 triazeld [ b-ciiedlbbnabditepamdoand]Sio,,
4-Chloro-2-cyang; ﬁ?ﬂé&?ﬂ@&%&?&l&%ﬁ%&%&a A %09@?4151‘}%?%?&%/%89@/ Q19904 eq31 As

described for example 21a) 2-amino-5-chlorobenzonitrile, (33 49,2 mol), instead of

2-amino-5- brom@Béﬂi%Wﬁl‘ée i Mrvartsa B i Q‘ﬂﬂgkompound (46.9 g, 95%) which was obtained
as a light yellow solid. MS: mle = 242.3 [M+NH4]+ 5 b)9-Chloro-2-meth
ly-6H-11,2,41triazolo[1,5-clquinazolin-5-one As deggribegl for example 21b)

4-chloro-2-cyano- Bhenyl) -carbamic acid ethyl ester. {10
15 hloro-3-phenyl-9H-imidazo{1,5-a}{1,2,4]triazolo[1,5-d]{1,4]benzodiazepine

As described for example 29) using phenylzinc iodide solution (0.5 M in THF) instead of

diethylzinc solution, 3-bromo-10-chloro-9H-imidazo[1,5-a]{1,2,4]triazolof1,5-

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{1,5-2][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;methy1—
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 Nay,COj3 (sat.). The aqueous layers were extracted
with ethyl acetate (30 mL). Drying over sodium sulfate and purification by

30 chromatography (5i0,, 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 '
3,10-Dichloro-6-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
35  a) 4-Chioro-2-cyano-phenyi)-carbamic acid ethy] ester




g, 44.5 mmol), instead of 4-bromo-2-cyano-phenyl)-carbamic acid ethyl ester, using acetic acid
hydrazide instead of formyihydrazine, was converted to the title compound (9.81 g, 94%) which was
obtained as a light yellow solid. MS: m/e = 234.9 [M]+. 10 c) 4-Chloro-2-(5-methyl-2H-|
1,2,41triazol ¥ P 4PERAamine As described for example 21c) 9-chloro-ZEthHIZ¥HL 2, 4]triazolo[1;
5-c]quinazolin-5- one (9.67 g, 41.2 mmol), instead of

9-bromo-6H-[1,2,4]triazolo[1,5- c]qumazolln -5-one, was’tonverted to the title compound (6.57 g, 76%)

which was obtained as ¢ ui? %tﬁep&s sohd. M dﬁycﬁlor%%?; M+§]+(%) QgCJl'é’ES n?oﬂ“?ﬁ@éagH -13

3a,6-tetraaza- benzofs elaz sc ed for exam

4-chloro-2-(5-methytaPhopr Szbq@ﬂ%peowsnlﬁhumﬁﬂﬁée@m% tifle RPN ifGE £ %)

of4-bromo-2-(2HHich 4lidaeliBeitis20ipheritamisled. wes egaverted 4 MLE.compound (4.83 g,
63%) which was obtained as a white solid. MS: m/e = 248.9 [M]t. e) Ethyl

3-chloro-6-methyl- 9H |m|dazoI1 5-alll 2 41tr|azolo 1, 5 -dI[1, 4Ibenzod|azep|ne lo-carboxylate . 25 As

described for5ex§ ¥ BetByis G phbddtrgzolopl drcdaunazoiin g H¥o[e]azulen- 5-one (2.49 g,

10.0 mmol) msteaddaf;&rb&@meﬁikhfpﬁ mmtemama-bﬁm@mmjmsammmwemm the title

compound (119035 hioh.an gbiaiped 29 AL AN SOl 9: e 844 QUM HT. S0 0

3-Chloro-6-meth§l-9H-imidaZzoll 5-al F1, 2 41triazolo[1 4 enzod |azep|ne A mlxture of ethyl
3-chloro-6-methyiceiif Aridig §498 1 lﬁftfi ?Zf])fﬁﬁ’i}a'é’ﬁﬁ‘@’cfﬁi%’}b‘@ﬁffgm & BHfeEABRA B xylate
(800 mg, 2.33 mtad), g thanpkfichmhy enanadeeobighs gellam soicrdtiden(d N2 BLITMIL, 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 W|th aqueous HCI (1 L The resultlng suspension was stirred for
30 min at 0 C, fiftbAetlasiadms HRREEE<The pale yellow solid was
suspended in dleﬂs)desaeww mm@béﬁhéﬁ(@@m@)mndlﬂﬁﬁﬁédI&@Qﬁh?&i@@ﬁ-@]%dm

2006/045429 PCJAEW@Pg’@ﬂ@%gzorﬁ&ﬁaaarsgﬁeram@nhﬁre Thasuspensiqnimasiiresisstwith
heptane (15 mL) and stirred fo ﬁl(ﬁ) inat0 C, fI red 0{( % \ﬁ{,%hed V\{)th he tane% L). Drying in
vacuo afforded tl’f'éastffi’é“é"(’ifﬁ‘{) B §°r‘??§°8§/o 24 & GAYV BTSN ¥aIaP g YU fM+H]+. 5
0) 3 10-Dichioro-$hde§l-Si-mlea8dMe-BAI[ 1,2, 4ltriazolo11,5-dIF 1 41benzod|azep|ne

d) 9-Chloro-2-methyl-6H-1,3,3a,6-tetraaza-benzo{e|azulen-53-one
As described for example 21d) 4~c1ﬂoro~2-(5—meﬂ1y1—2}i—[1,2,4]'triazol~3uy1)~
phenylamine (9.44 g, 30.9 mmol), instead of 4-bromo-2-(2H-[1,2,4]triazol-3-yl)-

20 phenylamine, was converted to the title compound (4.83 g, 63%) which was obtained as a
white solid. MS: m/e = 248.9 [M]", -

e) Ethyl 3~chlero—6-methvl-9H~imidazo{1.5«&] [1,2.4]triazolo[1,5-d][1.41benzodiazepine-
10-carboxylate . , '
25 As described for example 21¢) 9-chioro-2- methyi -6H-1,3 3a,6—tetraaza-benzo{ Jazulen-
5-one (2.49 g, 10.0 mmol) instead of $-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-methvl-9H-imidazo[1,5-a1[1.2,4}triazolo[1,5-d1[1,41benzodiazepine
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 (I 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 HCl (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



As described for example 2b) 3-chloro-6-methyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (300 mg, 1.10 mmol), instead of 3-f|uoro-9H-imidazo[1 5 a]
[1,2,4]-triazolo[1,5-d][1,4]-benzodiazepine, was converted to the title com SiO2, heptane:ethyl
acetate:dichBfdA1&tMAT#8%= 75:15:10 to 0:90:10, 106 mg, 31%) which 1o HERL an off-white
solid. MS: m/e = 306.1 [M]+. Example 37 3,10- chhloro 6 phenyl -OH- |m|dazo[1 5-a]
[1,2,4]triazolo[1,5-d] [1,4]benzodiazepine a)

9-Chloro-2- phenxl 6t|r_| IZELBZ 41tr|al§glé) 53%%?15?9?;?‘%%%0@%15‘\5\%3,%%;”'% ar#)éﬂﬂped%lb)

4-chloro-2-cyano- pherﬁ/ -carB mic ac

4-bromo-2- cyané’%ﬁ%ﬁ?ﬁ)oc%kﬁﬁédélfﬁ?@%%%@fbmﬁéma%ﬁ%éﬁﬁy@%ééﬂlHﬁ‘%%af%’lfd'i‘d the
formylhydrazine stlasdsinpyeitedito the 5o corpghitsh¢a5Heolgl. 8¥omwhiciy vagokigmed as an
off-white solid. MS: m/e = 297.1 [M+H]+. 20 b)

4-Chloro-2-(5- phenyl -2H-11,2 Altriazol- 3 yI phenylamlne As descrlbed for example 21c) )
9-chloro-2-phenyi gD hlere-fsme A @ AGlh &8

9-bromo-6H-[1, ZA]H@aﬁ&ealf&ei@mpmwmm malmnmermﬁdmmamﬁmmnmm[ﬁsss g, 92%)
which was obtair %Eﬁ]tf% %}%&% 1 (%8551’1%\/'? d%?xml?zx}sgai gf'ﬂ-ﬁu%?o@ -imidazo! 15

9-Chloro-2- pheny traaza elazu en-5-one As described for examp e 21d)
4-chloro-2-(5-phatybt-fizzalpkiadst BLdti-bsrendjrering presgogvatsed fomsntngapgwnd
4-bromo-2-(2H-[¥s2ch]tHezehdeyhy pbemptditiie owahaonvetdd:10 the:Hia Gattogd 4. 4high 73%)
which was opfaingg g6 AL OILWHIGNILIN SIS fHT+. o) Ethy
3-chloro-6-phenyl-9H-imidazol1,5-al 11,2,4ltriazolol1,5-d111,41benzodiazepine- 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-tetraaZxbepledié]azulen-5- one was converted to the title
compound (126 gy 3abick as Alainagas tslof e lawiaald S e ARl WO
2006/045429 PCT EP2005/010 07 -33 e) 3-Ch o- -p eny -9H- |m|dazo f1,5-al [ 1,2,41 triazolo f
1,5-d1 f 1,41ben2d8rshies R shapinazelineacone 6 ohenyl-9H-imidazo[L,5-
aj[1,2 4]tr|aza)$o[m&ﬂ{dzﬁﬁda‘nzexhaqdpmn@mmxydmadjpﬂﬁl@)Mammat)dmbehdter (5.00

g 22.3 mmol), instead of 4-bromo-2-cyano-phenyl)-carbamic acid ethyl ester, using

benzoylhydrazine instead of formylhydrazine, was converted to the title compound (6.50
g, 98%) which 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)-phenylarnine
As described for example 21¢) 9-chioro-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]J". |
25
¢) 9-Chloro-2-phenyl-6H-1,3,3a,6-tetraaza-benzo!elazulen-5-one
As described for example 21d) 4-chloro-2-(3-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) Ethvl 3-chloro-6-phenvl-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| efazulen-

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]".



5 of ethyl 3-chloro-6-methyl-9H-imidazo[1,5-a] [ 1,2,4]triazolo[1,5-d] [1,4]benzodiazepine-
10-carboxylate was converted to the title compound (727 mg, 88%) which was obtained as an
off-white solid. MS: m/e = 334.2 [M+H]+. f) 3,10-Dichloro-6-phenyl-9H-imidazo ElpldS au 172 41 triazolo f
1,5-d1 f 1,4108828H44Mhe 10 As described for example 2b) PCT/EF2005/01690
3-chloro-6-phenyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5- gjé [1,4]benzodiazepine (500 mg, 1.50 mmol),
instead of 3-fluoro-9H-imidazoll,5 a] [ 1,2,4] -triazolo [ 1;5-d] [ 1,4] -benzodiazepine, was converted to
the title compound (Si02, heptane:ethyl acetate:dichloromethane = 85:5:10 to 25:65:10, 124 mg, 22%)
which was obtained as a light yellow salid.,M rg/ = 368.1 [M]+ l? ample 3
3-Bromo-10-chicth2EmetR - P e Ry pdazan] dazolol bo-dit g benzodigzepine, ne a)

3-Broino-2- methﬂS@W{IQEQéqrmzmbﬁifseﬁhd@mhlzmﬂrﬁﬂlbwhméwibéd for example 21b)

4- brorgo ?fcyanfﬁr?bgay&mlamrdﬂq@ %U?&b@ﬂfei:@@l@ aaraé)hrgwqmg@o/g@ﬁﬁﬂ%ﬁ@ﬁeh%draZIO(Ije
o as S AR R CTPRUGIES £ ot DShatBg s o
4-Bromo-2-(5-mdfhgkdiexjiat mﬁamvsstpql)ipﬁbmmr@Aw!e@éﬁbw o xehinh evgsihtained

9-bromo-2-methyls 6hid. 21ditrizaalolfs Srplaugrazol-H1pne (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- Whlte SO|Id MS: m/e 251 0/253 1 [M H]-. 30 ¢)
9-Bromo-2-methy)-BE-0X: ohernA-Pld iz fsee P tnigzoleldsidl iddbsnzadiageping)

4-bromo-2- (Emmem)de&ﬁﬂédz‘:‘}]éﬁai@lﬁzw)s-I@hl%wlafph’&ﬁy@d}&g:n&&8 Wm,m@ﬁda&f 1,5-
4-bromo-2-(2H- [1 4 iazol- Iaml was the title 8%%( 7.0 g, 59%)
which was obtaln éﬁ’:fg arclﬁ g}é%v ite solid” M Oq? (/P?)%Zla H\ﬂrﬁl /%45429
PCT/EP2005/016907; 434@@%%53%%&1dzmmétﬁgﬂpm%ﬁwqﬂsda@(&ﬁ Gfie (ORABNG-
di11,4lbenzodiazening hkpreasenyy aie.Baldaieoberthiar exgasple 1)65:10, 124 mig, 22%) which -
9-bromo-2- methy&%%aﬁ%é&‘aﬁs 1SRPFARE RACIASHIBR = 368.1 M. -

15

Example 38
3-Bromo-10-chloro-6-methyl-9H-imidaze[1,5-a}(1,2,4]triazolo1,5-
d][1,4]benzodiazepine
a) 3-Bromo-2-methyl-6H-11,2.41triazolo[1,5-clquinazolin-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-HY".

25 b) 4-Bromo-2-(5-methyl-2H-[1,2 4]triazol-3-vl}-phenylamine
As described for example 21c) 9-bromo-2-methyl-6H-{1,2,4}triazolo[1,5-cjquinazolin-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-HI".
3¢ )
¢) 9-Bromo-2-methyl-6H-1,3,3a,6-tetraaza-benzolelazulen-5-one
As described for example 21d) 4-bromo-2-(5-methyl-2H-[1,2,4]triazol-3-y1}-
" phenviamine (24.9 g, 98.3 mmol), instead of 4-bromo-2-(2H-[1,2,4] triazol-3-y1)-
phenylamine, was converted to the title compound (17.0 g, 55%) which was obtained as
35 an off-white solid. MS: m/e = 291.0/293.2 [M-H]J".



5-one (16.8 g, 57.3 mmol) instead of 9-bromo-6H-1,3,3a,5-tetraaza-benzo[elazulen-5 5 one was
converted to the title compound (14.7 g, 66%) which was obtained as an off- white solid. MS: m/e =
388.2/390.1 [M+H]+. e) 3-Bromo-6-methyl-9H-imidazo [ 1,5-al [ 1,2,41 triazolo [ 1,5- dIJ
1,4lbenzodia?&htfiA44Earboxylic acid 10 As described for example 21f) Bti{F 20051010907
3-bromo-6-methyl-9H-imidazo[1,5- a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepine-10-carboxylate (11.5 g,
29.5 mmol) instead of ethyl 3-bromo-9H-imidazo [ 1,5 éﬁl 2,4] triazolo [ 1,5-d] [

1, 4]benzod|azepcﬂ : Ompau d (3 46 g, 33%) which was
obtained as a |i 1736 SR

3-Bromo-6-methg4 AR oIoll 5-dl 11 ,41benzodiazepine As described for

example 2a) 3- bmesﬁ'itfd;&"eﬁﬂnkﬂléazp@lb'éo@ic{h%ﬂemﬁm{oﬂﬁ@a@-tetraaza~benzo Jazulen-
[1, 4]benzod|aze ne- 1 ?ﬁ%lc amﬂ st%a %1 mm%%{nil% f3 qu qro-9f

imidazo[1,5-a][1, 4?tr| enzo azeplne |c S wag I}E} converted to the
title compountd (@qez%cw%t)em %ék pnnReeddd mﬁé%rbwmchm qorsingdas232%:0/319.9
[M+H]+. g) 3-Browgtd it infe-rmethss-dsmmidneaiit,5-al 11,2 4ltriazolo[ 1,5- dI[1,41benzodiazepine
25 As described for example 2b) 3-chloro-6-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5- d]
[1,4]benzodiazepine (200 mg 0 63 mmol) mstead of 3- quoro 9H- |m|dazo[1 5 a] 1,2,4] -triazolo [
1,5-d] [ 1,4] -bengbetiBzems l SELramich n <Hitniazoloal fedd benzodiazanine e-10-

acetate: dlCh|0f0fﬁ_§_ﬂM—_ﬂ@_@2 1 to 4:5:1, 88 mg 40%) WhICh was obtalned as a white solid. MS: m/e

= 349.9/351. [l\/lf]%e’i:é)i gnfgl,eeg.gn&lg ﬁ@lg{g pgrg%g,}g g;ggl@;pgﬁ %{ML%{W' -9H-imidazo [ 1,5-3]

[1,2,4] triazolo 1,4]b enzodlazeplne As escribed for e

am
3-bromo-10-chlordlE-matiizetalingida bﬁ‘@@‘%ﬁ?’?%ﬁ?lﬁﬁm’ﬁ%ﬁé} 15$]83r§z‘88189éﬁ1"?:ﬁé‘5(400 mg,
1.14 mmol), instegdthfiR memo-H-ichidem A5-mmitiazoftia a1, 2:4]{rsd biofkSicpind]benzodiazepine,

was converted (0140, 2806(04%428, FGHER2QHBLANA AU, 1A FARBRYAASIBR. ARtane:hy
acetate:dichloromethane = 9:1.0 to 4:5:1, 374
light brown solid. MS: m/e = 358.1/360.2 [M- H]
15
f) 3-B_romo-6-meth 1-9H
As described for example 2a) 3-bromo-6-methyl-9H-imidazo{1,5-2][1,2,4triazolo{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

-imidazol1,5-al{1,2.4triazolo[1,5-d][1.4]benzodiazepine

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{1,5-2]{1.2, 4]tnazolofl 5-
dl[1.41benzodiazepine .

25  As described for example 2b) 3~chlbro-6—methyl—9’£-§»irnidazo[1,5-a} [1,2,4]triazolo|1,5-
d][1,4}benzodiazepine (200 mg, 0.63 mmol), instead of 3-fluoro-9H-imidazo|1,3-
a][1,2,4]-triazolo{1,5-d}{1,4]-benzodiazepine, was converted to the title compound
(810, heptane:ethyl acetate:dichioromethane = 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-Chioro-6-methyl-3- trunet‘nylsﬂanylethynyl -SH-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—c}ﬂoro-9H-imidazo[1,S-a] [1,2,4]triazolo{1,5-d][1,4]benzodiazepine, was converted to



mg, 89%) which was obtained as an off-white solid. MS: m/e = 368.2 [M+H]+. Example 40 5
10-Chloro-3-ethynyl-6-methyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5- d][1,4]benzodiazepine As
described for example 24, 10-chloro-6-methyl-3-trimethylsilanylethynyl-9H-

imidazo[1,5-3j B%fik3#2810[1,5-d]-[ 1,4]benzodiazepine (450 mg, 1.22 mifolyFR&HEXY 98t
10-chloro-3-trimethylsilanylethynyl-9H-imidazo[1,5-al[1,2,4]triazolo[1,5-d] 10 [1,4]benzodiazepine, was
converted to the title compound (SiO2, heptane:ethyl ag¢etate:dichloromethane = 7:2:1 to 4:5:1, 153

mg, 42%) which was. obtained as a white_solid. :m/e =.296.1 [M+H]+. Example, 4]
10-ChIoro-3-cyc%¥6%%ﬁ%%ﬁ%%ﬁél-%ﬁg#ﬁ)a%e[eﬁgg ﬁ&%%%é%oﬁ)&f%%j g(]%lfg 4(éé'}r&?%i])%tiazepine As
described for ex@Ept% Y whishaetinnsdasare aftydoprolisidit ermoriatssblMivh](0.38 M in THF)
instead of diethylzinc solution, 3-bromo-10-chloro-6-methyl-9H- imidazo[1,5-a][1,2,4]triazolo[1,5-d]
[1,4]benzodiazepine (500 mg, 1.43 mmol) instead EL%% é%amo-lo-chloro-9H-imidazo[1,5-al
[1,2,4]triazolo[1,5-d] [1,4]benzodiazepine was converted to the title compound (Si02, heptane:ethyl

acetate:dichlérorHtRelgso3-s vy b6 mebyindt seudpophichralbsiatiminietolb = white solid. MS: m/e =
312.2 [M+H]+. Edgmple2oe1ébinloro-3-cyano-6-methyl-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [ 1,5- d]
[ 1,4]benzodiazepine As.described for ple, 35, 3-bramo-10-chloro-6-methyl-9H-imidazo [ 1,5 a] [
541 tiagolo [ T8 07 T2 R G P o G0 B Ear e S BT o
chloro-9H-imidaZBf4350a}-p 2 11 143-Hiasripl 1s2af I L Afberrastirasprid 0astdivenawlio intieado title
compound (Si02phgpidiierethytinathaidlcichioraietthngida 7ol 510 ir,3,4] t66-818] 132%)) which was
obtained as g white, golid. ~mle = 297, +H]+,, . Exa . .
10,12 Dicha> 3 Lo BE B &t A e BIEERES 5 SBT3
solution of3-retRESHIoAHMaFsTRseT Y AT Mdrslo P reg £ A erivelimzedhirintd 6046, 79 mmol)
in DMF (3 mL) washiddsliseAfchirsasissitiitide (116 mg, 0.87 WO 2006/045429 PCT/EP2005/010907
-36 mmol) and the resulting suspension was stirred for 14 d at ambient temperature. The
_Example 41
15 10-Chloro-3-cyclopropyl-6-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d}[1,4]benzodiazepine |
As described for example 29, using freshly prepared cyclopropylzinc chloride solution
(0.38 M in THF) instead of diethylzinc solution, 3-bromo-10-chloro-6-methyl-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 (510, 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 mrol) 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 (5i0;, heptane:ethyl acetate:dichloromethane = 7:2:1 to 4:5:1, 66 mg,
39%) which was obtained as 2 white solid. MS: m/e = 297.1 [IM+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 a solution of 3-methoxy-9H-imidazo[1,5-a][1,2,4}triazolo[1,5-d] {1,4]benzodiazepine
(200 mg, 6.79 mmol) in DMF (3 mL) was added N-chiorosuccinimide (116 mg, 0.87



mixture was diluted with ethyl acetate (20 mL) and washed with aqueous sodium carbonate (2 N).
After re-extraction with ethyl acetate (20 mL), the combined layers were washed with water (20 mL)
and dried over sodium sulfate. Purification by 5 chromatography (SiO2, heptane:ethyl
acetate:dichBRIREHIATE= 7:2:1 to 4:5:1) afforded the title compound (64 %T P78 1R white solid.
MS: m/e = 322.2 [M]'."Example 44 10,12-Dichloro-3- ethoxy -9H-imidazo[1,5-a][1,2,4]triazolo[ 1,5-d] [
1,4]benzodiazepine 1o To a solution of 3-ethoxy-9H- i azo[ 1,5-a] [ 1,2,4)triazolo [ 1,5-d] [

Lalbenzodiazepipe 203 mg 9&@(@3&%&5@4@ Bl AL amNsabiempe ae

1,3-dichloro- 5,5 “din antom 1 mmol) an stlrre for 24 h. Another portion of 1,3-

dichloro-5,5- dlméﬂﬁmﬁ'é‘ﬁﬁ@iﬁ%@@?ﬁg&t@ 5‘#‘?‘%?0@3Z Jaddeteshid RAGURAYS WSMued for further
18 h at ambient tarbpreeiyzey)T Ademixtuxeravasoititteethyltic ethy| 15 At Rtdted@bline), Masheewith

adueous SodUM,RHRENALE AN UGSeY R LALIBAY Lféaﬁmf’ém?@%@l@efaﬁﬂﬁowatography (Si02,

heptane:ethyl acetate:dichloromethane = 6:2:2 to 3:5:2) afforded the title compound, (5 g 20%) as

a light brownsol TR og7aPh 36y, W%ﬁ%l@%@é“i@oﬁgﬁi@iﬂfro E2 |591|l|ai [ 1,5-a)
[1,2,4]triazolo[1, Dhd Xitit Abeonadiczenineshs desetibesbiar. dEmpe=212g. B{Méfhyl 9H-imidazo [ 1,5-3]
[ 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 (Si02,
heptane:ethyl acetate:dichloromethane = 7:2:1 to P, g, 17 %) which was obtained 25 as a
white solid. MS: W,e;meﬁldrw}etﬁmnm{aﬁﬁdaw{ﬁﬁezﬁdygmmmdab@[ﬁﬁih[]l, ]benzodiazepine

[1,2,4]triazolo[1, 1,5-d] [
DN M Gt S ?;%%éq‘&%*:’ﬁnﬂ? 19?%2“9929 153 1&3‘%“5@%%“% (0.48

mL, 9.3 mmol). THY F@&tﬁt(g FEBRHIGhIMAE Gited¥ar EBEWSF&H&&} B3 (sat.) was
added and the th@mm}emmwm\(\&mmmhané swd@)oﬁé&lsbdmﬂrﬁsgﬁaten ahti3-

purification by Ch&%ﬁ%&%gﬁ%p@s@&%yé&%%qmrg@q@H@%@J 7100404, sBrafiqgled the title
compound (265 mg, 2803 s a white crystall e solid. MS: m/%he35 302. 0/304ﬂ8tlelml_tl_Jl+ WO

2006/045429 PCSORBBEEE 1=7 atam 1ent tempreature mixture was d ethyl
15 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 (50 mg, 20%) as a light brown solid. MS: m/e = 336.0
M1
Example 45
20 10,12-Dichloro-3-methyl-9H-imidazo[1,5-2][1,2,4}triazolo[1,5- d][i 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 (5i0O,,
heptane:ethy! 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]benzodia.zepine
To a solution of 9H-imic‘lazo‘[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 NaHCO; (sat.) was
added and the the mixture extracted with dichloromethane. Drying over sodium sulfate
and purification by chromatography (SiOz,.dickﬂoromethane'ethanol = 100:0 to 97:3)
afforded the title compound (265 mg, 28%) as a white crystalline sohd MS: m/e =
35 302.0/304.0 [M+H]". '



Example 47 10-Bromo-3-fluoro-9H-imidazo[1,5-a][l,2,4]triazolo[1,5-d] [1,4]benzodiazepine As
described for example 46, 3-fluoro-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo[ 1,5 d] [ 1,4]benzo-diazepine
(482 mg, 2.00 mmo& instead of 9H-imidazo[ 1,5 5 a] [ 1,2,4]triazolo[ 1,5- d ol benzodlazeplne
was convert%ﬂtéoﬂq Tﬂdré%ompound (Si02, dichloromethane:ethanol = iglp 7! %1 1% mg, 27 %)
which was obtained as a white solid. MS: m/e = 319.9/ fl 9 [M]+. Example 48 10
3-Chloro-l0-iodo-9H-imidazo[1,5-al[1,2,4]triazolo[1,5- d]% ,4]benzodiazepine To a solution of
3-chloro-9H-imidazo[ 1,5-a] [ 1,2,4] triazolo (1,5-d[dadiprRnZodiazepine (7.40 g, 28.7 mmol) in

dimethylformamide (240 was ded od| (14 57.5 esult mixture was stirred
for 6 d at 55 C bg(? éé‘\ﬁ’é‘[" "%? aquie SNae ‘B?ffﬁgmgoe]-@%%veredé ded and the the
mixture extractedwiﬁacdiu#ﬂcfmmethahéﬂ%ﬁ)mn@ﬂvemdemhhﬁsﬂ [fadetitnidzolatfidation by
chromatography 48iQ2cfishipiapaihase;eganel 00, el doaflardes shegitle compound (3.10 g,

35%) hite M E
3- Metﬁ;nisvl\j?flmﬂ;’g %%‘ne S%@é%ﬁﬂ%%ﬁ%zo %2%1 Xa&tTazofoT_dL% %ﬁ&ﬂéﬁﬁ manfadz%Sﬁ%e Toa
solution of methaidhsutforsmive{seolndotpe ﬁ%@@%w@dmyw ereed oty dride

(55% dispersion jgmingraked =253 orgp1580rmmol) at 0 C. After stirring for 2 hat 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 successively for 2 h at 80 C, 2 h at 130 C and 17 h at
170 C. After cooling to ambient temperature the rdixemeriadture was treated with acetic acid (0.5

mL), water (29 ny_tﬁ[y;dilghigga,ng@ﬂmagmla [anguvasslisies i) 1.9)stikotieegirganic layer was

washed with water and, was dri ver |um sul r tlon 02,
dlchIoromethaneiﬂé“tﬁ%%?n l‘lg’ [31 lf ‘J)‘f g’%ﬂr%l %%%T !g%%a glé]gv%hlte solid.
MS: m/e = 351. 2(Wg,aﬁazmm@on@(@bvgpmm@éé%@ﬁ%bmmdfél@%ﬁdW fnidazo[1,5-a]
[1,2,4]triazolo[1, ﬁnfmﬂ- ﬁﬂ@@@%@%ﬂ@r@@&%ﬂﬁé&m&e@c{% exap % yater (3 L) and aqueous

s momoned oS 6“'885/0[%08 AP MREPIRH e Bl iR R ARG 00 Mkt o)

was converted u
15 Drying over sodium sulfate 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- Memanesulfonyiaﬁnno 10-chioro-9H-imidazo[1,5-a}[1,2,4}triazolo[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 i mineral oil, 253 mg, 5.80 mmol} at § °C. After
stirring for 2 h at ambient temperature 3-fluoro-10-chloro-9H-imidazo{1,5-

25  al{1,2,4]triazolo[1,5-d}[1,4]benzodiazepine (400 mg, 1.45 mmol) was added and the
reaction mixture was stirred succes;sively 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 mi:) and was stirred for 10 min. The
organic layer was washed with water and was dried over sodium sulfate. Purification by

30 chromatography (5iO,, 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-flucro-9H-imidazo[1,5-a][1,2,4]triazolo{ 1,5~

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



WO 2006/045429 PCT/EP2005/010907 -38 cyclopropanecarboxamide instead of methane
sulfonamide to the title compound (SiO2, heptane:ethyl acetate:dichloromethane = 40:40:20 to
0:80:20, 36 mg, 7%) which was obtained as a white solid. MS: m/e = 341.1 [M+H]+. Example 51 5
10-Chloro-3X24fet5#32phenyl)-9H-imidazo [ 1,5- a] [ 1,2,4] triazolo [ 1,5 ff,%?flé@ﬁ%aiazepine Toa
solution of 3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5 d] [1,4]benzodiazepine (200 mg,
0.59 mmol), tetrakis(triphenylphosphine)palladium(0) '(3/8rhg, 0.006 mmol), 3,4-difluorophenylboronic

acid (103 mg, O BAEQUS; L t 113041%111]& 101) in
1,2-dimethoxyeﬁ?§lr§§ %9 %%?%vas stir%%l}tgﬁa 28 %%%ﬂé%%@%&é%%a%%r T (?rg;action

mixture was dil RERFRFF MBS HEANATRTEEAE AT 0N (R AP vitmRt M&nd aqueous
sodium carbonatadih@dak ). Driginglatav Sodiem daliaibi-editentration and washing with water (10
mL) and 1,2-dimethoxyethane (10 mL) afforded the title compound (139 mg, 63%) 15 as an off-white
solid. MS: m/e = 370.0 [M+H]+. Example 52 Example 51 : .

10-Chloro-3-(3,5-bis:trifluqr thyl-pheny-9H-jmid 1.5-a] Altriazolofd,5- d]
[1,4]benzodi ze%l%é}g%r%%éigge ogrrg Xr%njgl gg’é‘?@%&rﬁ -’%b%lsz)?%i -?rlﬁoi[@é?‘z_o [1,5-a][1,2,4]
triazolo [ 1,5- 204d] Y& ietrasiiestipirepine (200 mg, 0.59 mmol) was converted using 3,5-bis-

trifluoromethyl-bepzeaakep bz asishinsteathef dilaarephesylsostnic, geichielihgditle compound (160

mg, 57%) which was obtained as .a white soli S: mle,= 470.3 . IM+H]+. Example:53.25 ;v

10-Ch|oro-3-(2-ffﬁlﬂc§i 8%?%3?3%@&?&?1&55—%%%21 _ Ffé%‘c?@{%%‘-%’ff Y ?B‘éf?féﬁ%%‘é“& % As

described for exéhpie GAGHRsM o HodiiHererdrnTiariass peid (A3 ma APhmsmb padsaggous

[1,4]-benzodipzegina 2R roge0c-aS sme ) Was cany edesmsing 2; Jubrethegzenabarenid weid instead

of difluorophenylboroni id to.the title compound (12 mor£1%6) which; ' san

off-white solid. M%?Fn%e%é ﬁtle%gﬂfi.e %(‘g%g%glgfggéﬁ%ﬁ? -{fﬁ%%%%%%%%%—ggﬁimidazo[
10 mL} and aqueous sodium

1,5-a] [ 1,2,4]triay#loqighipromethane (10 mL) and was washed with water
carbonate (10 mL). Drying over sodium sulfate, concentration and washing with water
(10 mL) and 1,2-dimethoxyethane (10 mL) afforded the title compound {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[1,5-2][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 As described for example 29, 3-bromo-10-chloro-9H-imidazo[1,5-a]
[1,2,4]triazolo[1,5 WO 2006/045429 PCT/EP2005/010907 -39 d] [1,4]-benzodiazepine (200 mg, 0.59
mmol) was converted using 2,4-difluorobenzylzinc bromide solution (0.5 M in THF% instead of
diethylzinc sSIBFSRSRF#EHE title compound (142 mg, 62%) which was obtaifetd ™3 4ightfown solid.
MS: mle = 384.1 [M+H]+. Example 555

10-ChIoro-3-(3,4-difIuorobenzyl)-9H-imidazo[l,5-a][1,2?2]friazolo[1,5- d][1,4]benzodiazepine As

described for exgmgi ggnz%cﬂ@ &;WQ\%QO%@M rdeN! }oﬁi%lt[e&@sﬂérﬁ%@%%%%mm

1,4]-benzodiaze (200 mg, 0,59 mmol) was converted usjng 3,4-difluorobenzylzinc bromide
solution (0.5 M igfmrﬁf Foesion - ARy wﬁﬁéﬁft@ﬁ%' cCOMBOR BB HBPYEYS) which
was obtained as pafighg, v wdotin WibSibmieed 3a4ighf¥rdih sBlidivflens = 384.1 [M+H]".
10-Chloro-3-(pyridin-4-yl)-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-aj = tsmzolo[1,5- d] [1,4] -benzodiazepine (400

mg, 1.19 mmol) was,gonver j ridin=4- ronic cid.igsiead of difluorophenylboronic add

to the title co%p%’r@%@@gﬁﬁ%’%"ﬁ%ﬁﬁ%waﬁo 5“?%%" dsﬁgjg\llfgtéﬁggnzé){ﬂgy mle = 335.0 [M+H] +.

Example 57 10-8HleibapgiaapiBeyl)-OH-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepine As
described for example GdeBrbrermani-oblare:Somidazels. Staliflid:Atiazelnl2, 5 206 1,5-

1,4]-benzodiazepine (400 mg, 1.19 mmol) wa nverted usin rdin-3-ylboropi id.instead of
difluorophenylbo%ﬁffé]é%fﬁzt%%fﬁzeeﬂwg @%ﬁéﬂﬁﬁ%&#ﬁé‘“ﬁf@ o\;\g/v ich W sgb 696‘%%%&?%%‘ éaglrré%/ solid.
MS: mie = 335.Chfrmidprsoléan sfessd in 818 sreead o dnpyviinasmdener 15t fecamparBb[1,5-d]
[1,4]benzodigzepiregn Rsyasttbedsiobexaagle Bht brown solid. MS: m/e = 384.1 [M+H]".
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 I gghenylboronic acid to the title compound

e o £ i S T VTR A
As described for example 51, 3-bromo-10-chloro-9H-imidazo{1,5-a][1,2,4jtriazolo{1,5-
d}11,4]-benzodiazepine (400 mg, 1.19 mrmol) was converted using pyridin-4-ylboronic

15 acid instead of difiuorophenylboronic acid to the title compound (295 mg, 74%) which
was obtained as a white solid. MS: m/e = 335.0 [M-+H]*.

~ Example 57 ,
10-Chloro-3-(pyridin-3-yl)-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-
20 d][1,4]-benzodiazepine (400 mg, 1.19 mmol) was converted using pyridin-3-ylboronic
acid instead of difiuorophenylboronic 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[1,5-2]{1,2,4 ]triazeolo[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]ﬁriazolo[ 1,5~
dli{1,4]benzodiazepine ,
As described for example 51, 3-bromo-10-chloro-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-

d1[1,4]-benzodiazepine (400 mg, 1.19 mmol) was converted using 3-amino-



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 (400 mg, 1.19 mmol) was converted using 3-amino WO
2006/045429 PCT/EP2005/010907 -40 phenylboronic acid instead of difluoro hensylboronic acid to
the title compPRIAY{BHY g, 72%) which was obtained as a white solid. I\VI@T’%@OQ‘ BYGYH [M+H]'.
Example 60 10-Chloro-3-(2-methoxy-phenyl)-9H-imidazo[ 1,5-a] [ 1,2,4] triazolo[ 1,5- 5
d][1,4]benzodiazepine As described for example 51, 3-8fomo-10-chloro-9H-imidazo [ 1,5-a] [ 1,2,4]

triazolo [ 1,5- d][1,4]-henzodiazepiné 1.19 mmol) was converted using 2-me -
phenylboronic a[gl111 ll’tﬂggao lcgfa é%%%%%%&%@%%?ﬁ%%‘%%oﬂ%%“t?%fiqté’ér‘ﬁp%%nﬁ 96" %%Q%YZ%) which
was obtained astesligieyaiod: soebrasedre abés splifiMErEs sipfel g M+H] ™.

10-Chloro-3-(3-methoxy-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-OHEimisidz 6[L,5-a] [ 1,2,4] triazolo [ 1,5- d]

[1,4]-benzodiazeﬁj@l(gg%[@gﬂgeg%g}@gpnwﬁgﬁg%gg%gl@%gL%mgﬂ%%[Ji%phenylboronic acid

instead of difluorgphenylborgnic acid to the title compound (292 mg, 90%) which was obtained as an
off-white solid. M rflRea298%2ePRE: . Example 62 10-Chloro-3-(4-tolyl)-9H-imidazo[1,5-a]
[1,2,4]triazolo[1, BljEkcdledrfro etargpeic Sstaeser beddor @ Rblviplelad| 1,5-a]{1,2,4]triazolo[1,5-
3-bromo-10-chloger D idaanlA.srall ko a4 ok 20.ChHhdkbezagisaRalge, 300 mg, 0,89

mmol) was converted_using 4-tolylboronic acid instead, of difluorophenylboronic acid to the title

compound (261 RRTBAGH RCHWECAGREMEPIRP BB HP SO 2R e L5 A9BRATE ERample 63
3-(Benzojl,3)dioxog334)) Mhichlore-Sbtaintid ay o [igBt sdl[dv2sdltdavStopls 5 B .U M]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 convertegipisiviy 4-tolylboronic acid instead of

ifiorophenyooygnie K40 16 .S OPRIPSKARE S P4 IR AR pigine as  whie ol
‘ -d][1,4]benzodiazepine
As described for example 51, Smbromo—10-chlbro—9£_—1—imidazo{l,S—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 diffuorophenylboronic 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] triazole(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 (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}*. '

Example 63
3-(Benzo[1,3]dioxo}-5-y])-10-chlore-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-tolylborenic acid
instead of difluorophenylboronic acid to the title compound (266 mg, 79%) which was
obtained as 2 white solid. MS: m/e = 377.1 [M]™. ‘

30 Example 64
10-Chloro-3-propyl-9H-imidazo[1,5-2)[1,2,4}triazolo[1,5-d]| 1,4]Benzodia.zepine
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 mg, 0.59 mmol) was converted using diisopropyl zinc



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 example 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 WO 2006/045429
PCT/EP2005KL 89694348 solution (1 M in toluene) instead of diethylzinc Solfo 4 &% itle
compound (112 mg, 63%) which was obtained as a whjte solid. MS: rule = 300.4 [M+Hj'. Example 65
3-Butyl-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d s[1,4]benzodiazepine 5 As described for
example 29, 3-brgragolOtchiproSheimidaselll, of dldihdzHiriaraiok 15 {idetbhgnuadiarepine (200 mg,

0.59 mmol) was e te% usin clopropyk zinc bramide solution, (Q. in THF) instead of
diethyizinc soluti%Z‘f’%}é itle Scogbr’r%%%n%f %ér lr%é’?li%%i/v ich %@40%% d as a white solid. MS: m/e
= 314.1 [M+H]+. Example 66 10 10-Chloro-3-vinyl-9H-im'!dazo[1,5-a][1,2,4]triazo|o[|,5-d]

[1,4]benzodiazepine - To a suspension of 3-broma® 1’0‘?8-9H-imidazo [ 1,5-a] [1,2,4] triazolo [

1,5-d] [1,4] benzodiazepine (200 mg, 0.59 mmol) in toluene (2 mL) was added under an argon
atmosphere vinybtBBtiykirchdopa-hl-irpidazehbstyn] L eifakicanighbiydbi oS brmesinataiém (0) (34 mg,
0.03 mmol) apnd AHddictestdIutvkdndfenetBiphanoloshne Fysialsabe 33 iing miktise was stirred
for 18 hat 100 C,J diluted with dichloro ane and washed with. lum carbonate
(half saturated),%illl\%%‘ % 8?%‘%%@%&3@%@% %1?3% {)nr%@nvgt 3?1%_‘.’ qr%?’llﬁlélggg‘& g%g@%gz{lﬂ%ate and
purification by chrermesgrapigR(SieeMiaptiHe wwsdekdindirarorinion et oopeai30:50:20)
afforded the title Garapowem (LAScmngaSeblihasd 4 ahiieesolid. MS 20-a¥841 PEAHIM]+. 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]triazo|oﬁ_3m'§ﬁgie{ge4]benzodiazepine,(200 mg, 250.71
mmol) was dissolved in warm THF (10 mL). After cooling to ambient temperature diclyclopentadiene

(95 .d; 0.71 mol})y@?o%g_(%gwﬁ%Ef’]%?é%%gmgﬁg%gﬁ{%gj%%%%%@gg cfl?fl,gtﬁ)!;h% &{gﬁem%rature.

Further dicyclopentadiene as ad

To a suspension of 3-bromo-10-chioro-9H-imidazo[1,5-a1{1,2,4]triazolo[1,5-d][1,4]-
.benzodiazepine {200 mg, 0.59 mmol) in toluene (2 mL) was added under an argon
atmosphere vinyl tributyltin (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 (5i0, heptane:ethyl acetate:dichioromethane =
60:20:20 to 30:50:20) afforded the title compound (145 mg, 86 %) as a white solid. MS:
0 .m/e=2841 [M]".

Example 67

3-(Bicyclo[2.2.1}hept-5-en-2-y})-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 (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 mumol) 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 (510,

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]".



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 (SiO2, 30 heptane:ethyl
acetate:dichloromethane = 60:20:20 to 30:50:20) afforded the title compoundfég% mg, 38%) as a white
foam. MS: rufeO=288454f4 +H]+. WO 2006/045429 PCT/EP2005/010907 %‘f?ﬁﬁ?é"%@ .
10-Chloro-3-trimethylsilyl-9H-imidazo [ 1,5-a] [ 1,2,4] triagzd_lo[ 1,5-d] [ ,4)benzodiazepine A solution
of3-bromo-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[ 1,5-d][1,4]- benzodiazepine (200 mg, 0.59
mmol) in 1,3-dimethyi-3,4,5,6-tetrahydro-2-(1H) 5 F#aamaisiesd (2 ml) was evacuated and filled with
argon for five times. A mixture of 2-(di- t-butylphosphino)biphenyl (16 mg, 0.05 mmol),

tris(dibenzylidenegceinpg dipaliadivmi0datiesatosm solelex (8imeidd-amaiband aelassisim

fluoride (172 mg, 2.97 mmol), was added. to the solution. After stirring, for in.upder.an argon
atmosphere wate‘fg ﬂ@%cf_,:‘;i\%r.c?mrﬁ%@f}é%ﬁo%gﬁ%lé?ﬁ@@igiﬁm’%&?fﬂ%%@%'#&ék were added
and the 1o reactibengnistiererine §28f mesl 6P 28hel) 0bctimatheiekartatalyidisitaré d0-14 mL, 0.71
mmol) was addedanehiatiHing WoSs«eoaiiuedds ADRIed frftAnRatbR FadiRe EhRs RixtuiRwasdilkted with

dichloromethane (10 ml),and washed wi ue sodiumn .carbonat (half saturateg. water.
Drying over soch eI e D e AT T B PR el
acetate:dichlorom@iishirs s somppan(Sm80%U) noeliferderptrsitte kmripe (Hd 05 #RY B8h) as a
white solid. MS: ny/g 438013 {M]soluBxangier 69 Chlorens Al henRyipRire wigazo [ 1,5-a] [

1,2,4] triazolo [ 1, 1.Albenzodiazepine. Jo a nsion af. 3-bromo-10-chloro-9H-imidazo [ 1,5-a] |

5 ool 15 T A R RO 3 e AR W Raad

mL) was addétl UrRRSICaREFEBA hibstsedre philadiin(h Heehaeheramegtdidanmidins oL,

triphenylphosphire76zing)) G324 ddedehdsttsogivin @aaiaied bt ME, T 06 anvtlyr 7he. Theite suspension

was evacuated and filled with. ide ' rre ; ‘ er a carbon
I}l'uréjﬁ{és NGRS SRRIAG QL AU r{}%ﬁ:ﬁ? Qn%f'&fasﬂe&%ﬁ?a%ﬁ%cﬁﬁ Sééﬁgﬁn

monoxide atmosprﬁere. suspension went into_ 25 solution. Stirring was continued for further 3 d at
65 C. Further sodfargerhibell seemtes) erdassisiol aing pretspstismypHes i eypHiraliRRYL1) chioride
(21 mg, 0.03 mmalroneitesased sind, e mrixteteiuasstdetifontdthaat 605E 20 SEHION

monoxide atmospREre. diNARIIGHSLAXET Y IREIAN FANCERIRIGHAMYBGHY. Eysticaiipn by

Example 69

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

20 benzodiazepine {200 mg, 0.59 mmol) in methanol (2 mL) and THEF (2 mL) was added
under an argon atmosphere palladium({lI) 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(triphenyiphosphine)paltadium (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 (Si0,, 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{1,5-2][ 1,2,4]triazolo[1,5-
d}[1,4]benzodiazepine '



chromatography (SiO2, 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]P[:1T4 benzodiazepine WO
2006/045428BEHEBY5/010907 -43 a) /EP2005/010907
10-Chloro-3-(3-diethylamino_prop-I-ynyl)-9H-imidazo(1 pral(1,2,41triazolo[1,5- dI[1,41benzodiazepine
To a solution of 3-bromo-10-chloro-9H-imidazo[1,5-a] [ 1,2,4]triazolo[1,5-d] [ 1,4] - benzodiazepine (600
mg, 1.78 mmol) ) THEW4E ML BRviedAgdd et JaipthylayiHeditimptapy ns-63 11720228 fhmol),
bis(triphenylphos#ﬁrgﬁe@l!%%ig%gémgichloride (63 mg, 0.09 mmol) triphenylphosphine (14 mg, 0.05

mmol) and triethy ) mmol). The resulting mixture was stirred for 15 min at ambient
temperature befQre adding copper(l) bromide (3 mg, 0.02 ), After. heating to reflux for 15 h the
mixture was pour8d 8 %&7&?&%‘%@5 Tf‘é\%%%é%%%ﬁ ?éznflv{?t%%l%%gé%% g%ﬂ)’r%fﬁékb er sodium 10
sulfate, concentrbtior dintepifi6efiors by’ ranediny FAph (45102 wera pidded trdsdatimains- = 80:20)
afforded the tgtlelggy??%qx ) 118 .6 %h), BssansHinyiyte glid)- M : ane T8 8RS
10-Ch|oro-3-(pr05§é -dieﬁyélI;fgfgli&i)ri]idazo(}S-e?l;%lgtr%z&%%ﬁ% @gf]?rt[)gpéggﬁzie‘ﬁr%
10-Chloro-3-(3-ditRyRRiHdE PPN iR §-P1 B v S-diT 1,2
benzodiazepine @bIMTH Ehitimphisas:diasetiteciforliGxaieatamiltiynt temperature before
tfi8<dibenzy'iden%%&ﬁgp@gg’eﬂﬁwﬂuﬁ@%grmeaqm%% K0 BO1IAIOD BAES b the mixture

y p F1 mmol)

tris(pentafluorophen ine (58 mg, 0 were added. The resulting brown 20 solution
was heated to reMas FORI6 Rntenerer iRt mind A B pered BirS Ater B & RS A A B tracted
with dichloromethatigte [t comiioedat ganitdaier dndreduiedraphor(Stdivethgulfata emetcormientrated.

Purification by chragp: ] dichlo, aneth & 90:9:1) afforded the
titte compound (1_Zloér§g, %X%%%iﬂi%ﬁ&ﬁ&%@ﬁﬂ, ggg&?ﬁgfgﬁ;}g@rﬁi 71

3-(Acetyl-methyl-%ﬁiﬁ?¥)‘2 Ehiv 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

b) 10-Chloro-3-(propa-1,2-dieny)-9H-imidazol1,5-a][1,2.4]triazolo[1,5-

15 dl[1.4]benzodiazepine . |
10-Chloro-3-{3-diethylamino-prop-1-ynyl)-9H-imidazo{1,5-a] [ 1,2,4}triazolo{ 1,5~
d]{1,4]benzodiazepine (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 (SiO,, 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 THEF, 3.80 mL, 3.47 mmol) was added. After

~ stirring for 45 min at ambient temperature methy iodide (217 nL, 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 ($iO,, heptane:ethyl acetate:dichloromethane = 60:20:20 to 30:50:20)



d] [1,4]benzodiazepine (840 mg, 2.67 mmol) was dissolved in DMF (16 mL) and 30 potassium
hexamethyldisilane (0.91 M in THE, 3.80 mL, 3.47 mmol) was added. After stirring for 45 min at
ambient temperature methy iodide (217 L, 3.47 mmol) was added and stirring of the resultlng mixture
continued fol"&RYFHEH2ction mixture was separated between aqueous' SAdtM CAAISHate
(saturated) and ethyl acetate. The organic layer was washed with water, dried over sodium sulfate
and concentrated. Purification by 35 chromatography (Si62, heptane:ethyl acetate:dichloromethane =
60:20:20 to 30: 50 2 6/045429 EP2 1090y/..-44 afforded the title compound (234
mg, 27 %) as a white sol% %?% %@3‘{ 9@%& W}Zi dlid

10-chloro-3- cycld\ﬁf’oﬁyli‘aﬂﬁﬁg—@M}mldazo[l 5-a][1,2 4]tr|azolo[1 5- 5 d] [ 1,4]benzodiazepine To a
solution of 10-chloro-3-fluoro-9H-imidazo[1,5-a]-[1 Exddtfiazpio[1,5 d] [ 1 4]benzod|azep|ne (200 mg,
0.73 mmol) in D 2 |n a sealed tube was @ L r 54 1, 3.63 mmol) and the
mixture was stlrrl\élg%él a?pfggy mlg?gwavégj t’a)‘{g ?8 ona 300 mg, 2.17 mmol) was
added and stﬁrln@]{/@aﬂébf@mﬂmm for further 60 min at 180 C (mlcrowave) The reaction mixture

was diluttjed \;}vith'pmvdoas@éatsf(ﬁﬂdmbaew&ﬁg&d Mt};ﬁma@@g%sgd{wm@arwa[@ {saturated) arédoz
extracted with et tates,D SO su togra i02,
heptane:ethyl acgﬂ&a |crtlﬁor (r?% 8’?6 %ﬁgnﬂd Hlt%:se & cc%m‘gou%%/ 5 mg,
7%) as a brown splipkéSylanéne (353 m,mmmomaw@aﬁﬁﬁmwmaﬁmmmW%; -45
Claims 1. Halogensubellushimisiagobioyabtsbd e s alp ket i HBaOr SRR ferivatives of

formula 44N \ Ra N (Rt)N NI AN
continued for further 60 min at 180 °C (microwave). The reaction mixture was diluted

with ethyl acetate (20 mL), washed with aqueous sodium carbonate (saturated) and

extracted with ethyl acetate. Drying over sodium sulfate and purification by

chromatography (SiO;, heptane:ethyl acetate:dichloromethane = 40:40:20 to 10:70:20)

afforded the title compound (15 mg, 7%) as 2 brown solid. MS: m/e = 313.1 [M+H]". ~
15



5 wherein R' is hydrogen, halogen, lower alkyl, Si(CH3)3 orlower alkyl, substituted by halogen, oris
lower alkoxy or lower alkoxy, substituted by halogen, or is lower alkenyl, lower alkenyloxy, ON,
bicyclo[2.2.1]hept-5-en-2-yl, aryl, optionally substituted by lower alkyl, amino or lower alkoxy, or is
aryloxy, heteYthrPeBdt#28[1,3] dioxolyl, 10 cycloalkyl, heterocycloalkyl, -GCHHMB2ED (0)-lower
alkyl, -NR'2 or -C-=C-R!"; R"is hydrogen, lower alkyl, cygjoalkyl, -C(O)-lower alkyl, -C(O)-cycloalkyl,
-S(0)2- lower alkyl, or aryl, unsubstituted or substituted by one or two substituents selected from the
group consisting of halogen or lower alkyl, substitute@ibizalogen; 15.R" is hydrogen, -Si(CH3)3, lower
alkyl, cycloalkyl or -(CH2)m O-lower alkyl; R2 is hydrogen, methyl or aryl; R3 is halogen; R' is
hydrogen or halogen; 1nf?s11ic>€?f2§‘é~“(§tﬁﬁ§dllf‘2®¢%[;1&1@%%8&&%%@%&!%h@%&éﬁﬁ@a@:id addition
salts. 2. Halogengstihstiteted forgazo[1,5-a] [1,2,4]triazolo[l,5-d} [1,4]benzodiazepine derivatives of
formula WO 2006/045429 PCT/EP2005/010907 -46- RAN RaN N N? RZ I-A wherein R'is
hydrogen, halogen, lower alkyl or lower alkyl substituted.ay hﬂogen, or is lower alkoxy or lower alkoxy
substituted by halogen, or is lower alkenyl, lower alkeny oﬁg\{fﬂf aryl, or is aryloxy, heteroaryl,

cycloalkyl, heterocycloalkyl, -O(CH2)mOH, -NR'2 or - % R is hydrogen, lower alkyl, -C(O)-lower
alkyl, -C(O)-cycloalkyl, -S(0)2-lower alkyl, or aryR'yrsubstitutedl or substituted by one or two
substituents selected from the group consisting of halog Fower alkyl, substituted by halogen;

5 wherein

R s hydrogen, halogen, lower alkyl, Si(CHs)s orlower alkyl, substituted by halogen,
or is tower alkoxy or lower alkoxy, substituted by halogen, or is lower alkenyl, lower
alkenyloxy, CN, bicyclo{2.2.1]hept-5-en-2-y], aryl, optionally substituted by lower
alkyl, amino or lower alkoxy, or is aryloxy, hetercaryl, benzo[1,3]dioxolyi,

10 cycloalkyl, heterocycloalkyl, ~-O(CHz),OH, -CO(O)-lower alkyl, -NR’; or
C=C-R";

R’ s hydrogen, lower alkyl, cycloalkyl, -C(O)-lower alkyl, -C(O}-cycloalkyl, -5(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(CHg)s, lower alkyl, cycloalkyl or ~(CH;)m-O-lower alkyl;
R?  is hydrogen, methyl or aryl;
R®  is halogen;
R‘*‘ is hydrogen or halogen;
n is 1 or 2;

20 m isl,Zor3;

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



io R" is hydrogen, -Si(CH3)3, lower alkyl, cycloalkyl or -(CH2)m O-lower alkyl; R2 is hydrogen, methyl
or aryl; R3 is halogen; R4 is hydrogen or halogen; nislor2; 15 mis 1, 2 or 3; and their
pharmaceutically acceptable acid addition salts. 3. Compounds of formula | according to claim 1,
wherein R3 cKibHNE H4¢ompounds of formula | according to claim 3, wh&fSIFERIR M fogen. 5.
Compounds of formula I according to claim 4, which cgmpounds are: 20 10-chloro-9H-inidazo[1,5-a]
[1,2,4]triazolo[ 1,5-d] [ 1,41benzodiazepine, 10-chloro-3-fluoro-9H-imidazo[1,5-a] [1,2,4]triazolo[ 1,5-d)
[ 1,4)benzodiazepine, 10-chloro-3-methoxy-9H-imidagg [ L.5-a] [ 1,2,4] triazolo [ 1,5-d] [
1,4]benzodiazepine, 10-chloro-3-ethoxy-9H-imidazo[1,5 H]triazolo[1,5-d][ 1,4)benzodiazepine,
WO 2006/045429 PCT/EP2005/010907 47 N
10-chloro-3-(2-fluoro-ethoxy)-9H-imidazo[1,5-&f 12 azolg{1,5- d][1,4]benzodiazepine,
10-chloro-3-(2,2-difluoro-ethoxy)-9H-imidazo[1,5-a][1°2,4jrifizolo[1,5- d][1,4]benzodiazepine, 5
10-chloro-3-(2,2,2-trifluoro-ethoxy)-9H-imidazo[ 1,5-a] [ 1y fltriazolo [1,5- d] [ 1,4] benzodiazepine,
10-chloro-3-vinyloxy-9H-imidazo[1,5-a] (1,2,4]triazolo[ 1,5-dkk 1,4]benzodiazepine,
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 10 d] [ 1,4] benzodiazepine,
3-benzylamino-1AIBro-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo[ 1,5-d] [ 1,4]benzodiazepine,
10-chloro-3-thiomorpholin-4-yi-9H-imidazo[ 1,5-a] [ 1,2,4]triazolo] 1,5- d][1,4]benzodiazepine,
10-chloro-3-imidhzol 4 §idopasiibriost, Srupy alby: Tﬁﬂ&?@ﬁlﬂgﬁk}%’ftﬂ?}ﬂ RARESRAS Loyes
3-acetylamino-10-chldi@:8tbdoidazokbiy-ajtd it eiriyiolokins «if by¥iibelizoplidaepindenyloxy,

3,10-dichlora-9H-imidagolLbalifhdidliacalally b Gl hidNeREIFISEBRIRG, -O(CH,)-OH, -NR’
3-bromo-10-chioro-9H-imidaz L;L_,]gi]éﬁ,ZA] trii’fo%[ 1,5-d][ 1,4]btt;?;Z(Ezlnlyiaé?z’?epine,2 i
10-chIoro-3-methyl-9l9f-imiaazo [1,5-a] [ 1,2,4] triazolo [ 1,5-d] [ 1,4]benzodiazepine,

R’ is hydrogen, 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™ is hydrogen, -Si{CHs)s, lower alkyl, cycloalkyl or -(CHj)m-O-lower alkyl; -
R*  is hydrogen, methyl or ary}; |
R’ is haiogen; |
R*  is hydrogen or halogen; |
n islor |

15 m  isl,2o0r3;

and their pharmaceutically acceptable acid :;ddition salts.
3. Compounds of formula [ 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-chioro-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-ethynyl-9H-imidazo[1,5-a] [1,2,4]triazolo[ 1,5-d][ 1,4]benzodiazepine, 20
10-chloro-3-prop-I-ynyl-9H-imidazo[1,5-a] [1,2,4]triazolo[ 1,5-dl [1,4]benzodiazepine,
10-chloro-3-cyclopropylethynyl-9H-imidazo[ 1,5-a][1,2,4]triazolo[1,5 d] [1,4 benzodiazegine,
10-cbloro-3-&R\A4rdazo[1,5-a] [1,2,4]triazolo[ 1,5-d][ 1,4]benzodiazeligfﬁél'“‘,zm(’5/010 07
10-chloro-3-cyclopropyl-9H-imidazo[1,5-a] [1,2,4]triazo)e{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-chlam Aldrisriciazilibio-altdxs)Atliazodaib8:61{ Yibaniodiaiepine,

10-chloro-3-phepyd; 9k imidazoll;fsal [1,2,4]triazolo[1,5-d] [1,4]benzodiazepine,
10-chIoro-3-cyan(})lﬂ]gl—|}_hén§|y§§z€o%%!5-%] [1,2,4]triazolo[1,5-d] 511,4]benzodiaze ine, 30

10-chloro-3-(pyridirs3oyp-bfRtrdauaa B horyt-Smmidasrih 54 (A Béekiiazepine,
10-chloro-3-propyj-Rkienidalzaidyma] [1,2,4]triazolo[1,5-d] [1,4]benzodiazepine,
3'bUW"10'ChJ0f‘?&ﬁ@&%@&éﬁh&%@{%@ﬁaﬁﬂa@c ]g‘?ﬂ%ﬂgjéﬁﬁ%fo[l,s-

10-chloro-3-vinyl-9H-imidazo|1,5-a] [1,2,4]triazolo[1,5-d] [1,4]benzodiazepine,
10-chIoro-3-(meﬂ1&§1hﬁ?ﬁ?ﬂ‘\§?ffgllﬁ’imidazo [1,5-a] [ 1,2,4] triazolo [ 1,5 35 d] [1,4]benzodiazepine,
10-chloro-3-(propa-<hj2rdianyyBttyhditiandd 26l Ap {1 2, Attiaizobdd 1,5-4J] 1.4]Wdsedzediarepine, -48-
3-(Cyclopfopa_ne?@I&@&ﬂ:ﬁmﬁ}l;&aﬁtu@@:%kiammgodigf;é,zgh[&z%zél 14200 1deRz0diazepine,
d][1,4]benzodiazepine or 10-chiqro-3-cyclopropylamino-9H-imidazo [ 1,5-a] [ 1,2,4] triazolo [ 1,5-
d][1,4]benzodiazleggFr‘i‘(lf.’r%‘éfCE’:‘?'Jl %ﬁ&&%%“%é’rﬁfd?&qtééé%%ﬁgﬂg‘@é}%@?\‘/vherein R2 is methyl. 7.
Compoundsiof fdifidibémrecartipigeo claim 6, which compounds are

3,10-dichloro-6- @—%@Myﬁﬁi%i@m&@ﬂ@n@ﬂ]}Eﬁi,gzglﬂlzkﬁﬂﬂzbl]eﬁl@edﬁP,Q.ﬂ@é%ﬂﬁzepine,
3-bromo-10-ch|oro-QB-{net_h3_/I-9H-|m|?§§0L 15'%%[1-*2’@” oIc_)é ? ’(%%iﬂ%enfgglaz_epmg, 10
10-chloro-3-ethyhi¢ -‘f‘ﬁ‘ét?ﬁﬂ‘-’@ﬁ’-‘?ﬁ?. Eb%llyé 17 ;]fﬁag%gl %{52 ¥ ﬁ)énzodlazepme,
10-chloro-3-cycldpirbpitedarditashig-imidazo[1,5-a][1,2,4]triazolo[1,5- d][1,4]benzodiazepine or
10-ch |0rO'3'Cyan@-@fﬂ@%@fnﬂhﬁiﬁl@%ﬂﬂiﬁwaﬁgéﬂB[EJ}%P,QHtﬁazoio[ 1,5-d][1,4]benzodiazepine,

15 3-acetylamino-10-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d}[1,4]benzodiazepine,
3,10-dichloro-9H-imidazo[1,5-a1[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]bex_120diazepine,
10-chloro-3-methyl-9H -ixﬁidazo{ 1,5-a}(1,2,4]triazolo{1,5-d] [1,4]benzodizizepine,
10-chloro-3-ethynyl-9H-imidazo|[1,5-a][1,2,4] triazolo{1,5-d] [l,é]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-chioro-3-cyclopropyl-9H-imidazo{1,5-a] 1,2,4}triazolo{1,5-d} [1,4]benzodiazepine,

25 10-chloro-3-difiuoromethyl-9H-imidazo{1,5-a) [1,2,4]triazolo[1,5-
di{1,4lbenzodiazepine,
3-benzyl-10-chloro-9H-imidazo|1,5-2]11,2,4] 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-ch10r0»3-(pyridin-3-y’i)-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,



15 d] [ 1,4]benzodiazepine. 8. Compounds of formula | according to claim i, wherein R3 is bromine. 9.
Compounds of formula | according to claim 8, which compounds are .10-bromo-9H-imidazo[1,5-a]
[1,2,4]triazolo[ 1,5-d][ 1,4]benzodiazepine or 20 10-bromo-3-fuoro-9H-imidazo[1,5-a] [1,2,4[triazolo[
1,5-d] [ 1,4]benzodiazepine. 10. Compounds of formufe Faccording to claim 1, wherein R3 iodine. 11.

Compounds of formula | accordin claim 1 ich ound is, 3-chi Qro-10-iodo-9H-imidazo [
1,5-a] [ 1,2,4] ti&Foor 10854 %ﬁ%ﬁ%&@z %mgrﬁgg%gf%é%ﬁ%lﬁ%%Olrré%grl%ﬁ i%‘ompounds of
formula | as déﬂ_rleﬁli;mni@ﬁaz&p%ich process comprises reacting a compound of formula -49- R4 , "N
(R), NN Nt R b s halegenating-asert o, conpeund.atiggyla. RONRS 44N TN NyN

2 R1 5wherein 3, R4and n are as described in'claim1, and, If desired, converting a
compound of fothblBermbaagsHEmaceutically acceptable salt. 13. A compound of formula |
according to claim 1, whenever prepared by a process as claimed in claim 12 or by an equivalent
method. 16 14. A medicament donfdiningleieapriore aiapaunsd efforkiitntdthaccordance

7. Compounds of formula I according to <laim 6, which compounds are
3,10-djchloro-é-metbyl—9H-imi&azo[l,S-al [1,2,4]trazolo[1,5-d][ 1,4 |benzodiazepine,
3-bromo-10-chlore-6-methyl-SH-imidazo[1,5-2](1,2,4]triazolo[1,5-

- d][1,4]benzodiazepine, ' |
10 10-Chloro-S~eth§ny1~6—methyl—9}{-imidazo[1,5—a][1,2,4]n"iazolo{1,5-
d]i1,4]benzodiazepine, '
10-chloro-3-cyclopropyl-6-methyl-9H-imidazo[ 1,5-2][1,2,4]triazolo[ 1,5-
d}[1,4]benzodiazepine or | |
16-chloro-3-cyano-6-methyl-9H-imidazo[1,5-a] {1,2,4] triazoio[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 ciaim 8, which cofmpounds 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(1,3-a](1,2,4]triazolo[1,5-d}{ 1,4]benzodiazepine.

10. Compounds of formula I 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-a1{1,2,4]triazolo{1,5-d][1,4]benzodiazepine.

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

which process comprises

reacting a compound of formula



with claim 1 and pharmaceutically acceptable excipients. 15. A medicament according to claim 14 for
the treatment of diseases related to the GABA A as 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 | according- #9claim 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 Br tion of a medicament for the treatment of

Alzheimer's disease. 20 N\/i

LY

\(
R

II.

with a halogenatmg agentto a compound of formula

\rN 3

5 wherein R, RS 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



