WO 2006/ 040038 PCT/ EP2005/ 010655 Substi t ut ed

benzodi azepi ne derivatives The present invention is
woamz@ionssl Wi th the use of substituted i m dazoPCT/EPH08)10655

[ 1,2,4]triazolo [1,5-d] [1, 4] benzodi azepi ne

derivatives of the followng formula rNONRs RN

NN ~2R wherein 5 R is halogen, |ower alkyl,

| ower al kynyl, cycl oal kyl, |ower al koxy, OCF3, -NHR

-NHC(O R or -NHSO2R, R2 is hydrogen, nethyl or aryl,

whi ch is unsubstituted or substituted by one or two

substi tuents, selected,fron1the group consi sting of

hal ogen or | over  al kbsijtutegrbenzodiszepinsderivatives

| ower alkenyl cycloalkyl | ower alkoxy, 10

SRR GRBRr BhdHy GO PN iRl o
het €l bzt ptigzoloNKRA] [1 N%nlmcmnfndmatmayofhbe pr@wlga fmm@h

different, or is -NHCH2C=CH, or pyrrolidin | -one; R
is hydrogen, |lower alkyl, |ower alkyl substituted by
hal ogen, heteroaryl, -(CH2)nO Idﬁe IkyI - NH- | ower
al kyl, cycloal kyl or aryl, 1 0, 2 or 3; and
with their pharnaceutlcally Rccept apl e aci d addition
salts for the manufacture of di-tlaments for the
treatment of cognitive enhancer ¢r MNor the treatnent
of cognitive disorders, anxiety SKZSChlzophrenla The
nost preferred indication is Al zheither' 4 di sease.
Conpounds of formula I, wherein R3 is |ower al koxy or
hydyagen, have been 20 described in EP 0 519 307 as
internediates for the preparation of tetracyclic

azodi azepi,nes 0
Sr’ub it ubq% 118 ¢l T_i\%ovx%a al ¥r%7'i cﬁéaﬁl& Eo%e?glg&yyc b'C%3, NHR,
Pop/ 03. -081QG0B OWNIé@@:@ﬁ 040038 PCT/ EP2005/ 010655 -2
treatment of diseases, related to the benzodi azepi ne
r ecept ok hyd&ugan astheir h@ps\mlchanmsebsylxuteckblesabstiﬂmmb;dme&r two
synpt o
has beg%'géﬂﬁl %%Q%E%ﬁ?gﬂg]%ué%&#Sﬁngpoun é@gﬁ&?%%%%xm

I sh S)W hi LY rogaefnf llovrx]rlert a){kyl, lower alkenyl, cycloalkyl, lower alkoxy,

10 -O(CHy)nt1-O-lower alkyl, -(CH;)q-aryl, which is optionally substituted by lower
alkyl or halogen, heteroaryl, -NHR, -NR;, wherein R; may be the same or different,
or is -NHCH,C=CH, or pyrrolidin-1-one;

R is hydrogen, lower alkyl, lower alkyl substituted by halogen, heteroaryl, -(CH;),O-
lower alkyl, -NH-lower alkyl, cycloalkyl or aryl,

15 n is0,1,2 or 3;

and with their pharmaceutically acceptable acid addition salts for the manufacture of
medicaments for the treatment of cognitive enhancer or for the treatment of cognitive

disorders, anxiety or schizophrenia. The most preferred indication is Alzheimer’s disease.

Compounds of formula I, wherein R® is lower alkoxy or hydrogen, have been
20 described in EP 0 519 307 as intermediates for the preparation of tetracyclic

imidazodiazepines having an aromatic heterocyclic substitution in the R’ position for the
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and selectivity for GABA A a5 receptor binding sites
and m ght be useful as cognitive 5 enhancer or for the

woe@as®st of cognitive disorders |ike A zhei ne€T/BP2005/010655
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di sease. Receptors for the mgjor inhibitory

neurotransmitter, ganmma-anmi nobufyric acid (GABA), are

divided into two mai_n classes; (1) GABA A recep;{g{s, )

vibdatmentraf dissntse relatstl to thedenroidaPisIeesPIBnsuch ahfilepsy, anxiety,
1 RRdrY, sPRPtdn?) of AR B ERE BPINIS detBhe) are

frse%%gers é?sﬁﬁg G—pc}otei nﬁlri nked recegtor famly. The

GABA A receptor conplex which is a 1o rane- baund, . )
het erlbpe it anbesnciogpd that fupelpssifd Fomgop dinula I show high affinity

princi pal. 0 : i | .
PR PGyt BB R Lup R s conmite
haihenbe o fal thaadatnandoSeguizive didordeny e Alylpamens disease.

subunits ((x, (3 and y) are required for the

construction. o recombi-nant GABA A r [ S
oot RIGRERyoh i RIPRE T Beharg o R Al Wk fBuryric acd
el@aB 4 )y preydivided gite ako anth isaesn@l GTARA dakcdptorsiwidasarefmembers of

native A receptors obt.ain I e '

B dpgr e TR FREANG P TDPCEob Rhlth Ak member
beftae di- paegih Hiakdd rdipngr fasiilyeThd @ABAet weeriot bempleantich is a
subuni ts. Anong the reconbi nant BA A receptors, . ALy of d
ameBDyan e HNEheiRTARCTENEG RIOHHD PRFMET Sorppgsed prcipally of o,  an
Bszsubtypes, whereas a2(32y2, a3132y2 and a5(32y2

i O dimel s are termed type-11 BzR 20 It has been
shownpRyerviyNarl aumber §kalstibimitsofPsy GABRI otaeptor have been cloned

21:101-108 that the benzodi azepi ne_recept.or, i n%{gr se .
agwhiegtief@d (Tiveeypaneleubwaits (8 Blaadyhrisgedrredder {gcppgruction of

\Qgeitggrrg a5t G@\Q@X %ceBtl)?s' M, angs 85%&7 mﬁﬂﬁ"tﬁ@%io@ﬂéﬁical,

I'dzepi Ne receptor I nverse agonists are _
pelectesphybis Rigtcalamdgivmbedogicahfinshops efstive GAR 4 reggptors obtained
ag_cognition enh i i n: i 4,b:9e bindi
eSO L O RS R g

I GiEEIRts Betwedh Y ¢ 8nd Whabess. AnfohBAhAreadmbarapGaBA A receptors,
partial or full inverse agonist which is relatively

f @ PR2)@f misics wiaty effitct<oiEite Aassicaldmpy-bBzR subirRpsovheggs d28272,
receptor binding sites_can be .used.to_provide a

medP drmarko3kRY 4 1o baprds e eBreddmpiHAZRy cogniti on

with reduced or wthout proconvul sant activity. It is

al SO pAss bBLEsHoWnUMENRAA 238 SkEVG BEPspgRBoRgS 21M01-¢b8 that the
are not free of activity at GABA A al and/or. a2 and/ar

aBenmcigptpne bicaptionveist egords PGEMw e cegratial learning in the Morris
functionally selective for_ a5 contain

HovaesTBIaze- sy ele Palgfoh et oG A O T gpecptor mverse
C\A ) . H . H HES .
atagéxg&%% p?gwgfzs%éﬁdgcég%m%n@ hatdaeventd @i6ir @be BCofMitib) enhancing

1N receptor 'binding sites are
prgéss indeimane 30adlitanchee pomPEPRGEE nepEsisctveyvithin the GABA A

Obj ects of t.he present;ihRvention . - SRR
o oS0t Lru PR AL P 0BGy et e o whic s
AGOERNAPEE SAklivit RIGABYS ATRNUHIAG I Srdybr B EUcERBEBInding sites can be
for the treatnment” of diseases, which relate to GA-BA

A usidymrtoyida emeshapennubichfis fssfulfivrenpancing pegnition with reduced or

ﬁ&gﬂgﬁ%ﬁgn&% ?ﬁ%ﬁ%\/ﬁ ﬁsg%%tﬁogﬁgg 1§ QPEUBAS 3B hverse agonists
which are not free of activity at GABA A ol and/or a2 and/or a3 receptor binding sites
but which are functionally selective for a5 containing subunits. However, inverse agonists

which are selective for GABA A a5 subunits and are relatively free of activity at GABA A

al, a2 and o3 receptor binding sites are preferred.



5 Furthernore, the invention relates to novel
conpounds (fornmula I-A) which are enconpassed by

wo cooandm@3g as follows: NO NR3 R 1, N N NCHEEP20BS/010655

10

15

20

25

I-A wherein Rl is halogen, |ower alkyl, |ower

al kynyl , cycloal kyl, lower al ko®y, OCF3, -NHR - 10
NHC(O) R or -NHSO2R; R2 is hydrogen, _nethyl

whi ¢ r&blgcta & thsar peenit leaerﬁwn%%he.%%@w% OB&IW&?I and

frab &L ISy ac%@ﬂtﬁﬂ& Sftts F8 QM bR uBLRHP oPﬁﬁ@&t&héIﬁg f&Hthe treatment
hal ogen or Iomer al koxy; R3 is | ower alKky

adficisepses, ‘elyih sdatr o GABAAchgnds mew qomunéﬁ R@ﬁormu{a I-A, the

%r%'gr ﬁBF{he abW}H Iﬁ@nﬂcﬁleaQBhl%BﬁhJi%Iﬁl%@dﬂ:&trﬁ&ﬁﬁccm{ammg them.
r or hal ogen, heteroaryl, -NHR

wher ei n R2 may be the sane or different

—Fugthermore, §he ingentinrelates s noyel F%magram%fg(é%mql%ﬁé? Which are

%A@é paLsgw%"yf@JnlﬁMh%ﬁ&w; uted by hal ogen, heteroaryl,

nO I ower al kyl, -NH1ower alkyl, cycloal kyl or

aryl, nis 0, 1, 2 or 3; 20 and to their

pharnaceutlcally accept abl e a0|q/H di 1 on salts. Such

compounds are 1-[3-fluoro-9Him sb-a] [1, 2, 4]

triazol o[ 1, 5-d] [1,4]benzqd ~-p|n 10- 1] - ethanone

1-[3-fluoro-9H i m dazo[ 1,

[1,4]benzodiazepin-IO-yI]-propan

cyclopropyl-[s-fluoro-9H—inidaznj¥

[1,2,4]triazolo[1,5-d] [1, 4] benzodiazepi n-10- yl]

- met hanone, WD 2006/ 040038 PCT/ EP2005/ 016655 -4

1-[3-fluoro-9H i m dazo[ 1,5-a] [1,2,4] triazolo[1, 5-d]

[%mékﬁfnzodiazepin-IO-yI]-4-phenyI- butan- | -one, 1-

[ oro-9Himdazo [ 1,5-a] [ 1,2,4] triazolo |

1R$ dls }Ea%ogg;l,blgvr\]léoﬂiwﬁlZloverlernadcy%y}/ lfclgallqu alower algoxy’ OCFs, -NHR -
NHC(O)R or -NHSO:R;

R*  is hydrogen, methyl or aryl, which is unsubstituted or substituted by one or two

substituents, selected from the group consisting of halogen or lower alkoxy;

R®  is lower alkyl, lower alkenyl, cycloalkyl, -O(CHj)n+1-O-lower alkyl, -(CHz)n-aryl,
which is optionally substituted by lower alkyl or halogen, heteroaryl, -NHR, -NRy,
wherein R, may be the same or different, or is ~-NHCH,C=CH, or
pyrrolidin-1-one;

R is hydrogen, lower alkyl, lower alkyl substituted by halogen, heteroaryl,
-(CH,),O-lower alkyl, -NH-lower alkyl, cycloalkyl or aryl,

n 1s0,1, 2 or 3;

and to their pharmaceutically acceptable acid addition salts.

Such compounds are
1-[3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin- 10-y1]-
ethanone,

1-[3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[ 1,5-d][1,4]benzodiazepin-10-yl]-propan-
1-one,

cyclopropyl-[3-fluoro-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-d] [ 1,4]benzodiazepin-10-

yl]-methanone,



5 cycl opropyl -[3-chloro-9H i m dazo[ 1, 5-a] [1, 2, 4]

triazolo[1,5-d] [1,4]benzodi azepi n-10- yl]-nethanone,
wa2Q08/0k08810- OH- i m dazo[ 1, 5-a] [1, 2, 4] tri azol o[ RCBER}005/010655

[ 1, 4] benzodi azepi n-10-yl ] - propan- 1-one, cycl opropyl -

[ 3-bronmp-9Himdazo [ 1,5-a] [- i 2 4] triazolo [

1,5-d] [ 1, 4] benzodi azepi n-10- met hanone,

[ B{3-fluoros91d Himiiddza bl o-a] [ 12, @trsqzol[o 1.L>5 21J iﬂ}‘l Ibenzpiszepin- 10-y1{ 4-phenyl-

1@.5(:119'—] _dnel 4] benzodi azepi n-10- yl] carbonyl]
Frol di none, 3 -fluoro-9Hi m dazo ﬁ@l 5-a

11- 23-4nﬂotcr—pblzmmdaz[o 1,55 b, 2{1 triiazgjo[berdlobif @mch@epm 10-yl]-propan-
LP c rboxyl ic acid prop-2 ynyI am de, 15 3-
Joro- 9Himdazo [ 1,5-a] [ 4] triazolo [

5 [dyc%]pb@ﬁfbﬁthlbw%bkmﬂazxﬂﬂbc@liﬂl 2 &) tiiofp| 1k‘§edﬂﬂll453r¢iﬂé@1;zepm 10-

X thyl 3-bromp-9Himdazo [ 1,5-a] [ 1,2, 4]
¥lre§%e%|9 n\{)flg’l 5-d] [ 1, 4] benzodi azepi ne-

1D—[3:-é>lrdixnﬁ39|}hirmdate[[1;§rbr[bﬁﬁ}@mqlnﬁlgﬁadﬁg,ﬂj}sﬁngpdlazepm 10-yl]-propan-
[%24]tr|azolo[1 - d]

f’benzodl azepi n-10-yl]-butan-1- 20 one,
1e cBpboing3-Birbinmi e imjdaz6H -2 1.2.2] taipzale| 1at-d1 [ 4] hergodipzepin-10-

[ nzodi azepi n-10-yl ] - pentan- 1-one, 1-
10 éﬁ'}l% |mdazo[15a][1241\tr|azolo[

115{.ﬁﬂu@roﬁﬂﬂlmbb]dfi-a}z[émzl‘]trlalz@lo{/] 3-d) Bud]benzodiazepin-10-

3- brono-9H i m dazo[ 1, 5- a]
RS SPGirafanb e
[ Lﬂ‘h]ob@BHOﬂmdzﬁﬂl B-d] Dk, 3,4 Jtrimzol afll 4] [ héfblearmshierepine-10-carboxylic acid
1; 2 gio 9(£€Lzlmdazo[1 5-a] [1,2,4] triazolo[1,5-d]
[ RIAT bERY 8 S epi n-1 0-yl ] - et hanone,
15 13{fBrobé-ORpindidaiafi Gad I, 2,4 Briadold[1, 52d]4] 4thenarbizsping; 9-afboxylic acid
[% rggygfraaﬁjdl azepin-10-yl]-3- 30 nethyl -butan-1-one,
9H i m dazo[1,5-a] [1,2,4]triazolo[1l, 5-d]
[ lvrﬂ&th extli laibﬁbrﬂo-P%)Ahﬂdaﬂ} lﬁkﬁhm 4 Jptiabal &-d){1,4]benzodiazepine-
[3 brobB 9H—|mdazo [ 1,5-a] [1,2,4]triazolo [ 1,5-d]
EHYGuli azepin-10-yl] -3- phenyl -propan- | -one,
35 [BbrbrRn ItiddrbHigz-a] (1,255 alazpld] B5-4] | [ 1t4]bezokagepin S0¢l] -butan-1-
[ 1, 4] benzodi azepi n-10-yl ] - phenyl - net hanone,
20 [ 80%r onp-9H-i midazo [ 1,5-a] [1,2,4] triazolo [ 1,5-d]

[1 aélﬂrbﬁfa)zgﬂuaﬁmm,aaj 3174 ] tridabloph 1] 1AL | BeS6H4EHEE 0-y1]-pentan-
Plc/mI56P2005/ 010655 - 5-

1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin- 10-y1]-but-
2(E)-en-1-one,

25  [3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin- 10-yl]-o-tolyl-
methanone,
1-[3-bromo-9H-imidazo([1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepin-10-yl]-
ethanone,
1-[3-bromo-9H-imidazo([1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepin-10-y1]-3-

30 methyl-butan-1-one,
1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-2-
phenyl-ethanone,
1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin- 10-y1]-3-
phenyl-propan-1-one,

35 [3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepin-10-yl]-phenyl-
methanone,
[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-thiophen-



2-yl -met hanone, 1-[3-brono-9H i m dazo[1, 5-a]
[1,2,4]triazolo[1,5-d] [1,4]benzodi azepin-10-yl]-2-(3-
we bdoengophenyl ) - et hanone or 3-fl uoro-9H i m dazp{WEB2083/010655
[1,2,4]triazol o[ 1, 5-d]
[1 4] benzodi azepi ne- 10- car boxytPc acid 5
clopropyl am de. The follow ng definitions of the
femgthapeRers used in the present descrlptlon apply
I [ £SRGALIVE uﬁfdaxmtshﬁh b @ﬁnaﬁﬂ@[q w%w&xa@e@ee@@ y1]-2-(3-
one or in conbi nation. used here the term
"¢hdever Phenky tethageneopes a stralght- or branched chai n
aé lﬂﬁb% gﬂqyrﬁd&%?% ?'aﬂ‘[‘l%ﬁl fcﬂia‘%mo:[-l g d Plr Qﬁ)@ﬁﬂﬂha&eﬁﬁ@fm]carboxyhc acid
carbon atons or “exanpl e, 0 ethyl’, propyl,
5 |e@bwcnyﬂannd®utyl i -butyl or t butyl As used
herein, the term' Iomer al koxy" denoteé a stralghé or .
br anchesiiollawing defiiiions af the sendsh teumys ussd i desespnt desaription apply

- irfes FREDOSS WhINE tROELr I & gl d3tibREpEHal iloné 8Sintégntifation.
attached via an oxygen aton1 As used hereln the term

15° ot SRR EB 0 o BPaf By e PORBnt of L By sl

agmrrp containiag frbmals?, pmﬁeraﬂiwﬂnbm lbohohrbomstouse%r kkearepla, methyl,
|k | 5 straight- or
10 b?g ﬁn> lﬁgﬁgﬁ)gonlﬂ¥hlhgg?§%§?§§5 preferably fron12
- 4 carbon atons wWith at |east one triple bond
used herssdmeraimdhe term lowspatkozy kgenosesgstraigtt-«f ha‘g'/ﬂched ~chain

had ngahg FHSAALEDreablyd@hl ~ 4Qarbod A0EHEEd Whalem Blellidyl residue is
gr ougags nentloned above and wherein at |east one

He3ROR8BF S r epl aced by halogen for exanple
CF3, CH2F, CHF2i CH2CF3. The term "hal ogen" denotes
c hl or Ag &sedi hédénm,&he frmCildwne allredyll dendteea stidightt er hyanched-chain

I
15 C(%/rgax.?mé;a U2 Zdﬁ %oéfgs 1631 of‘rr:r%ﬁlzl 9 c%h%% at{anQ Cyg@gésgt%g{/er&,%ﬂble bond.
cycl opentyl or c clohe The tern1 aryl" denotes
phenyhs redrheptindihe termé alleynid”depetes éétra;ﬂght- @& henghedschain

f LoaiRin kggfré(rnw&@ﬁb@r%@ -Q dattity at¥E Kv@thit &last drRasiple bond.

one carbon atom’is replaced by a heteroatom sel ected

from or ex hi.o daz .

pyr azgp gsqgﬁleﬁ%}p,l L %rggertaélfyﬁrfubﬁﬁgﬁ?fgg &Tp%egl | Rotes a straight- or

an@l@h@hh&m@lkﬁl g’idtﬂp B4 mﬁnﬁcaieﬂabommfdaGMemalt teastwirielhydrogen atom
5o | DOrganiG qg&% Op&g a %<:§§ h%gcgphlorlc

atTgPlacsdby; halogen, f ur| 3 aéi? > Roric acid,

citric acid, ‘fornhp aC|d fumaric aC|d nalelc aci d,
acet i Thatdroh “helogen hianotesshigrine dpdimei fnasiiednd bromine.
nmet hane-sul foni c acid, p-toluenesul fonic acid and the

li ke. THO20064040RA8 d?ﬁés@a %@W]ﬁﬂl@ﬁr@5haw% #¥B$1t3 to 7 carbon ring
preferred are conﬁpun i'’ch .have 3gg%n Ing activity
r

( RiOpspfor|eggiples cloproRTh ¢y dPRENEH 08 Y5 T or  GABA A a5
subunits and are relatively free of activity at GABA A
al,  The term “aryl” denotes phenyl or naphthyl.

25 The term “heteroaryl” denotes a five or six membered aromatic ring, wherein at
least one carbon atom is replaced by a heteroatom, selected from O, N or S, for example

thiophene, imidazole, pyrazole or pyridine.

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

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



a2 and a3 receptor binding sites. Preferred conpounds
of formula | for the use as descri bed above are those,

WO poo6d40888 ch R3 is | ower al kyl, for exanpl e theCT/EP2005/010655
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foll ow ng compounds: 1- [3-fluoro-9H i m dazo [ 1, 5-a]
[ 1,2,4] triazolo [ 1,5-d] [ 1; ﬂ}benzodiazepin- IO yI]
- ethanone 1- [3- f1 uor o- 9H- i mi dazo [ 1,5-a

tri azilost ;[re&rnsd die c[orr;pozppdg redi have Ig,bppdmg)acﬂv}ty U@r) @égmer 15 nM

tq:}%aazrs Péec_{lv% [cca](;%?[gg ?R%énﬁfd %nz %:I ﬁél‘flﬁb\%ly f%ee of attn]lty at GABA A al,
10@%5]13? %r&c‘éﬁ%@fﬁzﬁ 1ﬂe§” dazo[ 1,5-a] [ 1,2,4] t riazol o

enzodi azepi n-10-yl] -propan- 1-one,
1-[ 3-brono-9H i m dazo 1, 5- aﬁ [1, 2, 4] trlazolo[ 1, 5-d]
[1, 4] B@fﬁzmcampundsl formule § ferrthe nselas dsraibeg above are those, in

1@%%%‘3 flecol 1?&%]foﬁémﬁgél>mgah§asol o[ 1,5-d]
benzo aze tan- | -one
Flu 3 Hlmor P Bl lemdw hpa] Derploniaratol Lérd { hélbgrzodipgepin-10-yl]-
deggrib ed above, wherein R3 is cycloalkyl, for
exanp &'t he foll ow ng conpounds
c Y4 3-dlwoopPF-frsidfdajbp-a] Ord.4 ﬁmmkri[l,ﬁ cﬁihf} benzogliagppin-10-yl}-propan-
t |azolo[1 5-d] [1, 4]benzod|azep|n 10 yI] nethanone
cyc obropyl- [3-chl oro-9Hi nmi dazo a] 1
t ti[azblao{9Hjbiddto(]l,513) h:q,hé}tm@znl@[zleﬁpdﬂl,ﬂjnenmqmzepm 0-yl]-propan-
?ethanone or cyclopropyl - [3-bronpo-9H i m dazo |
"8 [ 1,2, 4] trlazolo [ 1,5-d] [1, H
beﬁz@ﬁomaeﬁﬁnnﬁ@zoass ¥l 1,2 4ietanein bine-d) [Rrédbenze digzepin-10-yl] -propan-
? ounds of fornmula | for the use as descri bed above
ar®¥urther those, in which R3is -§C}Q - phenyl ,
f o¥ 3é)tamb>|-ﬁ-lhhmdazoﬁ‘piamhdj,§ 4]triazolo[1,5-d][1,4] enzodlazepm 10-yl]-butan-1-
LS fluoro-9Himdazo[1,5-a] [1,2,4] triazolo[ 1,5-d]
[ 229Pbenzodi azepi n-1 0-yl | - 4- phenyl - but an-1 -one or 30
1-1{[3 -Hrb a9l Hridazd Bz 11 1 Bs4diriazdloPl, 2] k154 hergodiazepsn-d P-yll -3
[1, ﬁ&? nzodlazepln 10-y1] - 3- phenyl - propan- | -one.
PE? Sunds of formula | for the use as
descri bed above are further those, in which R3is
aI kOX)Furth@n‘ prefeamep lage ctohqa(mtndpﬁurﬁhisuﬁtah gescribed above, wherein R’ is

[fy 0%?@7?5%%P8ﬂi“§f§T‘ﬁ'g %Tgenzodlazeﬁlne- 10 WD

20086 HpPIB - AOEL FPROAKI0d[0654 [ 1,2, trieznlbld)dy i Hil ¢ benzodiazepin-10-
yl}-methanone,
cyclopropyl-[3-chloro-9H-imidazo[1,5-a][ 1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-

yl]-methanone or
cyclopropyl-[3-bromo-9H-imidazo[1,5-a][1,2,4] triazolo[1,5-d][1,4]benzodiazepin-10-

yl]-methanone.

Preferred compounds of formula I for the use as described above are further
those, in which R’is —(CHy),~phenyl, for example the compounds
1-[3-fluoro-9H-imidazo[1,5-a}[1,2,4] triazolo[1,5-d][1,4]benzodiazepin- 10-yl1]-4-phenyl-
butan-1-one or
1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-3-
phenyl-propan-1-one.

Preferred compounds of formula I for the use as described above are further those,

in which R’ is alkoxy, for example the compounds
ethyl 3-cyclopropyl-9H-imidazo[1,5-a] [1,2,4]triazolo(1,5-d][1,4]benzodiazepine-10-



et hyl 3-nethoxy-9H i m dazo[ 1, 5-a]
[1,2,4]triazolo[1,5-d] [1, 4] benzodi azepi ne-10-

w@e a00boxpBat e, et hyl 3-acetyl am no-9H i m dazo[ 1PGFEP2005/010655
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[1,2,4]triazolo[1,5-d] [1, 4] benzodi azepi ne-10- 5

carboxyl ate, ethyl 3-trifluorongthoxy-9Him dazo [

1 5-a] [1,2,4] triazolo [ 1,5-d] [1, 4] benzodi azepi ne-
oyl ate, ethyl 3-bromo-9H i m dazo[ 1, 5-a]

‘%341]&& —@ll—pﬁrilucﬁzéﬂl 5Lé']{141 @ﬁﬁéﬂﬂé[elzfﬁﬂ] [mﬁl']lﬁéﬂzodlaze ine-10-
car i/late 10 et hyl 3-eth ynyl -9H1imdazo [ 1,5- [

16924 Q?ﬁ”ﬁ%azol o[ 1,5-d] [1, 4] benzodi azepi ne- 10-

Célh @Xa/deﬁ/ﬂﬁmnd-mhmﬂazo[l 5-a](1,2,4]triazolo(1,5-d] [1,4]benzodiazepine-10-
{_%d % trifluoro-acetyl am no)-9H i m dazo[ 1, 5- a]

[P i azol o[ 1, 5- d] [

1¢tli‘]71t$etrsznb|r@memop¢ye~9mnmdami(,y'lraé{ Ie2,4 1titgplo[1,5-d](1,4]benzodiazepine-

37 | ami no-9H-imdazo [ 1,5-a] [ 1,2, 4]
1d %}BW tX1 5-d]. [ 1, 4] benzodi azepi ne-

1@h¢l§rbmm~§ﬂelmlé@@ﬂ 55][1,2,4]triazolo[1,5-d][1 4?benzod1azepme 10-
é(y pr opi onyl am no) - 9H i m dazo [ 1,5-a] [1,2,4]

ééthyz"et%mlrah? i i Hddygegon eg]  pHbggaseriieio-

tedra@;@yﬂﬂe[ 1,5-d] [1, 4] benzodi azepi ne- 10 car boxyl at e,

et&%a{ X‘t’%? tgglhox a Ea %&f?ghn rm%'_ko T‘sdﬁﬁoz[t tglaz%lﬂ]l 5[
[ d}[2}benzodibzpa- Héearbelc;éa*tboxyl ate or ethyl 3-
(éq_‘l?g%sfbtu%{)ﬁﬁ\rgenz%t b a8 70s- Ll]l [3,221] EﬂazBlJa ]2541]] t4]bazBHRzepine-

azepi né- -car boxyl at e.
Pﬂ%ﬁ@ﬁp§ﬂﬂ@onpounds of formula | for the use as

f3 bﬁ%e@lb&&ep@bﬁmfyl&ﬁlﬂ@)r 9OHZi8H08E5-al 1,24 téd20lB1,55

ﬁ[ en, for exanzﬁ)l e.th conpounds 3- brorm 9H i m dazo
nzpdigzeping-{G-cqPERAE 1, 5- d]
T(Zxﬁ@ﬂa’iﬁﬁ;l@l-m:mﬁﬁa&ai’lkmhﬂ E,B;Aditrlaeolo [1,5-d][1,4]benzodiazepine-10-
E oro-9Himdazo[1,5-a] [1,2,4] triazolo[1l,5-d]
PHAS0di azepi ne- | O- car bal dehyd. 30 Preferred
c eﬁwbﬁaﬂmxﬁarbmymm:alowl‘ﬁmmdah@[ Lisel [ ba.4dleigeelpblett above

a(ig[ﬁﬁ]‘ﬁéﬁﬁ&&%@ﬁg 10- ghl% %{lét@%r R3is - NHCHZCCH for

a
[ ethyl 3|_—](3-tephygrpg¢1é{))l91§-1g]1dazo [1,5- a]9 1,2 4Ttr§jaz%> o[[l 55d ?1] 4)benzodiazepine-
[ Ro4hRRRFIAH azepi ne-10-carboxylic acid
prop-2-ynyl am de. The present conpounds of formula I
and t hei r ppifaeespdarls by foasoenl fablie L&&Iai desci¥Gedrabyheare further

prepared by net S known in the art exan‘pl e, by
prﬂé‘i’:sés@é@“%}bgc]lsgﬂf R CB’P’BE’%’% conpri ses WO

200603 8 nREHERZ. QG /M 865510(1,5-d] [1,4]benzodiazepine-10-carbaldehyd

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

Preferred compounds of formula I for the use as described above are further those,
in which R’ is -NHCH,C=CH, for example the compound
3-fluoro-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d][1,4]benzodiazepine-10-carboxylic acid
prob—Z—ynylamide.

The present compounds of formula I and their pharmaceutically acceptable salts
may be prepared by methods known in the art, for example, by processes described

below, which process comprises



-8- a) reacting a conmpound of formula NO R1L J N NN

2 RI1lI 5 wth an activating agent, such as
w@bwsphosous oxi de chloride (for X = C) or w BEI/EP2005/010655

di phenyl phosphoryl chloride (for X = -OP(O (OPh)2) to a

compound of forrmula RNIIIl which-may be isolated or

may be directly reacted with a mxture of |ithium

)i isepingmyromacgad of [armuld um hexamet hyl di si | azi de and

(E)- (di net hyl am no 10 net hyl am no) -acetic acid ethyl

ester or ethylisocyanoacetate to a conmpound of formula

NOr N/ O\ R N NN z RIR‘-lOV\herein Rl and R2

have the meaning as descri,bed %, or b) reacting a
conpound of formula N 0 RN ~ NN Z 15 R IV

5 with an activating agent, such as phosphorous oxide chioride (for X = Cl) or with
diphenylphosphorylchloride (for X = -OP(O)(OPh),) to a compound of formula

X

N\
R \3
| N
N
N
\gz

— I

which may be isolated or may be directly reacted with a mixture of lithium
diisopropylamide or lithium hexamethyldisilazide and (E)-(dimethylamino-

10 methylamino)-acetic acid ethyl ester or ethylisocyanoacetate to a compound of formula

0
r/N
N@*o«
| N
N\/(':

R I-1
wherein R' and R? have the meaning as described above, or

b) reacting a compound of formula

15 R v



with a conmpound of formula R3' MgX to a conpound of
formula NO NR3. 1 RN NN _~ 5 RZ1-2 wherein

waoosm4dossver al kyl , | ower al kenyl, cycl oal kyl , PCT/EP2005/010655
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-(CH2)n-aryl, optionally substituted by |ower alkyl

or hal ogen, heteroaryl, and R-&nd R2 are as descri bed
above, or <c) reacting a conpound of fornmula 10 N O
Nvijh a gprpaynd afformulay " wi t h a compound of formul as
NH2R, NHR2, wherein R2 may be¥ ifag same or different,
NH2CH2CCH, 15 pyrrolidin-|-one or HO CH2)n+i - O | ower
al kyl, to a conmpound of formula rNO NR3" 1 RN

NR Bgonjrpﬁmd of formula

R 1-2

wherein R is lower alkyl, lower alkenyl, cycloalkyl, -(CH,)q-aryl, optionally substituted
by lower alkyl or halogen, heteroaryl, and R' and R are as described above,
or

c) reacting a compound of formula

with a compound of formulas
NH,R, NHR;, wherein R, may be the same or different, NH,CH,C=CH,
pyrrolidin-1-one or HO(CHj)p4+1-O-lower alkyl,

to a compound of formula

R I-3

wherein R* is -NHR, -NR,, wherein R, may be the same or different, or is
-NHCH,C=CH, pyrrolidin-I1-one or -O(CHz)n+1-O-lower alkyl; and R! and R? are as
described above,

or



wherein R3 is -NHR, -NR2, wherein R2 may be the sane
or different, or is -NHCH2CCH, pyrrolidin-I-one or

WO Qqoeeiposs-l - O- | ower al kyl; and R and R2 are aBRCT/BRP2005/010655
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descri bed above, or WD 2006/ 040038 PCT/ EP2005/ 010655
-10- d) reacting a conpound of-¥ormula CN NR N NN

-~2 RVI 5wthac oundof formula R MgX to a
cbrrpaiiimg a@DHfP@FlﬁdloéfOrrN 1~RN NN -~ Rz
1-2 wherein R3'" is |ower aIkyI, | ower al enyl,

cycl oal kyl, -(CH2),,-aryl, optionall y substituted by
10 | ower al kyl or hal ogen het % and R and R2
are as descri bed above, e)yrgac '}Jng a compound of
formula rN NOH R NFIQ\[

with a compound of formula

to a compound of formula

wherein R” is lower alkyl, lower alenyl, cycloalkyl, -(CHa)p-aryl, optionally substituted by
lower alkyl or halogen, heteroaryl, and R" and R? are as described above,

or

e) reacting a compound of formula

"

R VII
with manganese(IV) oxide

to an aldehyde of formula



1 ZRWVII 15 with manganese(lV) oxide to an al dehyde
of fornula WO 2006/ 040038 PCT/ EP2005/ 010655 -11 N O

woRdde/ob038, N NI 'N ~2 R1-4 wherein R aneCRRPHOF010655
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as descri bed above, and, if desired, converting a
conpound of forrmula | into a phéknaceutlcally
acceptable salt. 5 The foll ow ng schenes (schene 1 -
8) describe the processes for par%tlon

conpounds of fornula I |n nDre a|I The startlng
materials are known co nmel be prepared
accordi ng to nethods k th art Schene 1 10 C
G NH2 R 2 CHCCN RL 3XQ , \C ; NHRNOWVIII O
IX d R=0OH, al koxy, amno O MZN.A2 NHO NR
NaOH N HXI RNR al. NXI 1 C N

wherein R' and R” are as described above,
and, if desired, converting a compound of formula I into a pharmaceutically acceptable
salt.

The following schemes (scheme 1 - 8) describe the processes for preparation
of compounds of formula I in more detail. The starting materials are known compounds

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

Scheme 1
Cl
NH
<! ® CHCION N\j) _Podl,
o) Vil 0 X
=0H, alkoxy, amino
O Cl
HZN\N/U\RZ ; N\\H NaOH
H Xi R q/
- N,N
\ X
/)
N
~<R2

R

In accordance with scheme 1, a corresponding intermediate compound of
formula XI1I is known' and may be prepared by methods, known in the art, for example
in the following way.

A corresponding compound of formula VIII, a R'-substituted 2-aminobenzoic acid
derivative and chloroacetonitrile is dissolved in dioxane and a weak stream of dry HCl is
introduced at 5 °C to 15 °C for a period of several hours. After addition of further
chloroacetonitrile the mixture is stirred at ambient temperature for several hours. The
obtained compound of formula IX is purified in conventional manner and dissolved in
chloroform in the presence of N,N-dimethyl-p-toluidine. Phosphorous oxide chloride is
added and the solution heated. The obtained compound of formula X is purified by



NN Il R2R In accordance with schene 1, a
correspondi ng internedi ate conpound of fornula XlII

w0 g00kieas8 and may be prepared by net hods, knoRET/EP200$1€10655
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art, for exanple in the follow ng way. 15 A
correspondlng conpound of formilZa VIIIl, a
R -substituted 2-am nobenzoic acid der|vat|ve and

dirlowmanetbodnind haated witlip seopoentl offormuR A ea agvihyaragidekin toluene
Sthf ?e@%l Pl?mﬂg Yff @%%éaorhﬁktdrﬁddﬂ&@mﬁs X3, %rte%aﬂaéleqthg empBound 5-
perio sever ours. After addition of further

cihlarooetel dhilueio-b2¢Heiapali-el quinageline Emally, agomnonnd of I is
?ﬂ?@ﬁgfﬁfaﬁioﬁﬁﬁg g %gﬁthnJ]%ﬁnuﬂbﬁl iP@bad e JGARAMIdvith

of  formu ur I n conventional manner and
digusotsweditinn hipdrozidedn odcbrmaniner thé th ieadingdemperature is between 10
M(N'odlgn%t Eéh ﬁtﬁgﬁ%ﬁkﬁﬁ and’ E&ﬁﬁ& 'bﬂlé OR’I%' adc%r&%&fdhr%ntermedmte

ded e SO eat e t al ned
Unmid Ibforfeaammpleam)ﬁm@orﬁﬁﬂ L aébtrlbpolv% %dﬂé/%hws@azepm—

P2 05/010655 -12 known nethods and heated with a
conp “of formula X, a acyl hydrazide, in toluene
for several hour s affording a compound of forrmula X1,
for exanple the conmpound 5- 5& QLgnet hyl
-9-fluoro-1,2,4-triazol o[ 4, uinazoline. Finally, a
conpound of II i's obtained by dissolving a congound

of formula XII gﬂmgo%%ﬁﬁﬁ and Freafﬁént MAfENﬁh ous

sodlun1hyd eJNH hat the reactd ony
te e %s betmeen 1QEE§§EQ:15 C. Conventignal »
wor u« ad_purification af N correspondi ng

internedi at® ¥ formula 11, for examble 10-fl uoro-5H

[ 1,2,4] triazolo [ 1,5-d] [1, 4] benzodi azepi n-
6(7H)-one. 10 Schenme 2 0 ethylchloroforn1 eY O

H2NN ~-Ra yNH2 | NH H X1 R, R ON XI [ |V0~C|\\T/\C'

IGihCOR
M%H@Qﬁ?@ GROH N MR N ita &) .Ruf:@‘(n
‘N \ N LN
N N-L N
R® XV R™ xvi

In accordance with scheme 2, a corresponding intermediate compound of formula II may

Xvil

NaOH

be prepared alternatively in the following way:

A corresponding compound of formula XIII, a R!-substituted 2-aminobenzonitrile is
heated with ethyl chloroformate to obtain a carbamic acid ester of formula XIV, which is
treated with a compound of formula XI, an azylhydrazide, in 1-methyl-2-pyrrolidone at
160 °C under removal of ethanol. Conventional workup provides a urea of formula XV
which is heated with aqueous sodium hydroxide in ethylenglycol to obtain a compound
of formula XVI. Treatment of a compound of formula XVI with chloroacetyl chloride in
acetic acid provides an amide of formula XVII, which is treated with aqueous sodium
hydroxide in dioxane at ambient temperature to obtain the intermediate of formula II.

Alternatively, a compound of formula XVI can be directly transformed to a compound of



R2 XV R2 XVI RXVII NaOHNO--~RN NNII R21In
accordance with schene 2, a corresponding internedi ate

weomwpowess of fornula Il may be prepared alterPel/ERE0y010655
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in the followi ng way: 15 A correspondi ng conpound of
fornula X1, a R -substitutedB-am nobenzonitrile is
heated with ethyl chlorof orrate tqQ _obtain a carba

dermuladi by disolting rapmpxynd obiRranlai XVl i diseagang PH n%ine and adding
&l‘%g@%@ @hl%froécc@(r}rmlh@rﬁg at aac&n?&)ﬁd?é’gétﬁréérgﬁ) °Q tb 15 °C. After stirring for

| - 2- done at und er val of
&t ﬁmblpeﬂoécﬂf@@?ﬂ 4qvARUs SREHIEY Y HPBE thesldgd aphegeaction mixture

f Q-8 Br EVer MU0 2f SniReRL BhpWiatite BOMRBIISHE @inPBhnd of formula I1.
hy érOX|de I'n ethylenglycol Po obtain a conmpound 20 of

for mul a XVI. Treatnment of a conpound of fornula XVi

wi th chl oroacetyl chloride ig& eﬁggti c acid provides an
am de of fornmula XVIIl, which reated with aqueous
sodi um hydroxi de in di oxane at anblxen tenperature(

obt ai n tiesS nter mpgiat e of| f,g Nssglf Al ternatjvet o
a ﬁund of formulh XVI (c& @ difec I_yL,tranmsd A\
“"" 005/ 0106

to a~eoHnpg ; 06/ Q40038 ¢
formula {1, r\b o glgg\?%ﬂng conpotiag of |formul a XvI §nN

di oxane a?(q pyridi ne and addi ng dippwise chlor oacet\)( -1
chloride atf a tenperature between 10C to 15 C AfterR
stigrl, §iwent, period of tine aqueous sodium
hyd{(oxg%e'f(egor e}é@iﬁd the reaction mxture stirred

for several hours at anbient tenperature to obtai n t he

E;%ﬁpcgg;@tﬂgg Wﬂg egr{xléln% 3; !91 cor%ﬁ(?g h(f n%owm'ﬂa {gl)trextehl with an activation
dhgae iy ihe peseierof badel 2o dideattdl fmpeddtiveNor bidmplRpRosdhoRs oxide
R2hlor1él{f= in toluene or chloroform in the presence of N,N-dimethyl-p-toluidine, to obtain

—

a compound of formula TIT which is isolated in conventional manner or directly used in
the next reaction step. Finally, a compound of formula I-1 is obtained by the reaction of
ITI with a mixture of a cooled solution of lithium diisopropylamide or lithium
hexamethyldisilazide in THF and (E)-(dimethylamino-methylenamino)-acetic acid ethyl
ester or with a mixture of a cooled solution of ethyl isocyanoacetate in THF and

potassium tert-butoxide or sodium hydride.



1l X = halogen (Cl) or -OP(O (OPh)2 In accordance
Wi th schene 3, a conpound of fornmula Il is treated

wawndok/ogm3sact i vati on 10 agent in the presence PET/BRP2E5/010655
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15

at elevated tenperature, for exanpl e phosphorous oxide
chloride in toluene or chlorofolmin the presence of

N, N-di net hyl -p-toluidine, to obtain a conpound of
formula 111 which is isolat éthemedonventional manner
or directly used in the next reaction step. Finally,
a conpound of formula I-1 is obtained by the reaction

gf [ NnaOmxtureofacoo s@ ution of |itBNump@
i i soprop e or lithium 15 thyId|S|IaZ| n
THE g%i;gfi (dﬁﬁ@(hy|an1n na Pfno) - qgc d N
ethyl or mnth_a.n1x of a cooled sol f
ethyl iso Nanoacetate in THE and ‘pot®gsi um l N
tert-but oRrde of'sodi um hydri de® \QO 25 30 W0 MY v
2006/ 040038 RPCT/ EP2005/ 010655 - 1&/°Schene 4 ~Np | '®
O NN NO-\ RNHRLNN I I XVIIl i IN N N N-N
N1' IVR2R2R2~NON1X'RslN Nl INR2ZV Np
GN R N/ N2 R N
_ ) N
3:5{&
R1
N\
N
L R v

N O N

©) " y—cN
1 N NH, N
R R

| N, ] N

N N
Ny XIX NN v
p <.

wherein X is halogen and the other definitions are as described above.

According to scheme 4, an carboxylic ester of formula I-1 is saponified to a
corresponding carboxylic acid of formula XVIII, which can be treated with an activation
reagent, for example 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, in
the presence of N,O-dimethylhydroxylamine hydrochloride and a base, for example N-
methylmorpholine, in a solvent mixture of dichloromethane and DMF at ambient
temperature to afford a compound of formula IV. Furthermore, the activation of a
carboxylic acid of formula XVIII followed by treatment with ammoniumhydroxide to
obtain the carboxylic amide of formula XIX. Reaction of XIX with suitable reagents, for
example pyridine and trifluoroacetic anhydride, in an appropriate solvent, for example
dioxane or the like, leads to the corresponding cyano-compounds of formula VI, and in
accordance with scheme 7, compounds of formula VI can be treated with an appropriate

Grignard reagent, for example methylmagnesium chloride, in a suitable solvent, for



N INAX NI-NVI R2 R2 5 wherein X is hal ogen and the
other definitions are as descri bed above. According

W 00s0k®Be 4, an carboxylic ester of fornula |PAT/EB2005/010655
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saponified to a correspondi ng carboxylic acid of
formula XVI11, which can be tre@t-ed with an activation
reagent, for exarrp

Texp@plti HSF oy Heartikncaaopbyany oBelevaisd teammsertnremifipading ketones of the

| in 10 the presence of
II;%/%E%PH) H’h aIdlﬁydr oxyl am ne hydrochl oride and a base,
for exanple N nethyl norpholi ne in a solvent mxture

of dichl oromet hane and DVF & kent tenperature to
afford a conmpound of formul a—]ilV—Furtherm)re t he
activati opgNnof carboxylic acid of formula XvIIl|

fol | oned by/ gatment w th amoni unhydroxide to

obt car I?Soxyl ic am de of formula Xl X Rea

i t h/suit abl el\ln—lr;fa,gN;HRZs!"2'1J or _15 exanpl er | ne
and t oacetic anhydride, in an appropriat

sol vent, N%N exanpl e di oyaRgiQf-ohhe |ike, |eads t o,
the correspgndi ng cyana-conpounds of formula VI, anI(\J

in accorddhce With schenme 7, conmpounds of for nul a VI R’ 13
can be treated with an appropriate Gignard reagent,
for exanpl e net hyl magnesi um chI ori de, in a suitable

SO g%/ng]teX ']ﬁf—]i% o enﬁ%‘gq?f 04&913% Ro. enfé}or gxﬂa ﬁ)%Sche sanicor different, or

t snbléf(&ﬂm 2CHI, bopdrolglikdt@mesndR atH&’ agéiReaml andoé?Cmbbcéabove

I—éf{l‘l%s %r{ﬁre .geneﬁlcl) f‘grmlgl)?gll\!\ én@e obta%d Iﬂyﬁc% M%&a{b%xyhc acid of

Stoshieit el Infoowsd bﬁlr@gﬂnn anidh RBamsne, IﬂHsza;rmﬂ@bembngn@ in a suitable

DWY#’%T ﬁ’ﬁa“@? , atgla %fer entlﬁ?r‘& 2gfed L;geg;gegqg;g or

descri bed above. Am des of the general fornula 1-3
can be obtai ned by activation,of carboxylic acid of
to fornmula Il foll owed by reggtqv—o%

wi th an am ne, for
exanpl e benzyl AM NE, in a suitable solvent, for y

exanpl e DWVF d/} like at anbient or el evated (
t enper at emp-©& N O N O
T q
N N
| N [

R R

wherein R and R? are as described above and R? is lower alkyl, cycloalkyl, -(CHj,)p-aryl,
optionally substituted by lower alkyl or halogen, heteroaryl, and R' and R are as
described above.

An amide of formula IV can be transformed in a corresponding ketone of general
formula I-2 by reaction with an appropriate Grignard reagent, for example
methylmagnesium chloride, in a suitable solvent, for example THF or the like, at ambient

or elevated temperature.



R R\ -ORBRMXR-I N NNIVN N1I-2 R _~R2 15
wherein RlL and R2 are as described above and R3 is

wo owen4@Bkyl , cycl oal kyl, -(CH2)"-aryl, opti oP&i/EP2005/010655

10

15

20

25

substituted by | ower aIkyI or hal ogen, heteroaryl, and
R and R2 are as described abole. An amide of formula
IV can be transforned in a correspondi ng ketone of
general fornula 1-2 by reaction with an appropriate
Gignard reagent, for exanplghgfe et hyl magnesi um
chloride, in a suitable solvent, tor exanple THE or
the |ike, %/ ient or elevated t enper at ure.

2006/ 040038 | 2005/ 010655 -16 Schene 7 N/ R

R R3 NNUip NN Ny NN 1-2 reif

R a re s descri bedRafve and R3R ower,

al kyl, cycl h{ -(CH2)"-aryl, 5 option N,
substitutednN ower val kyl or halogen, het erogjylN and 5

R and R2 arelgs described above, Schene 8 O ON
V-H N ON CH R' R M102 RN6NA6N NNNWVI NIRIN

T, AR 08 TSI B SO
expiiglatly Ismbzshtmadaby Ttwed plikgleordmal oighim Hetekeqryh mncéRs uid Riyire as

sQlvent, .for ex
gescrﬂged above, exanpl e

Scheme 8
N O
r)
R’ O_\
] N
N 1
R® R

According to scheme 8, a compound of formula I-1 is heated with a reducing agent, for
example lithiumborohydride or the like, in a suitable solvent, for example
tetrahydrofuran or the like, to obtain an alcohol of formula VII which is oxidized by
treatment with manganese(IV) oxide in dichloromethane at ambient temperature to

obtain an aldehyde of general formula I-4.

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

usable salts possess valuable pharmacological properties. It has been found that the
compounds of the present invention are ligands for GABA A receptors containing the a5

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

Membrane preparation and binding assay

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



tetrahydrofuran or the like, to obtain an al cohol of
formula VI1 which is oxidized by treatnent with

woracvgaswse (| V) oxide in dichloronethane at anbP@MEP2005/010655
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tenperature to 15 obtain an al dehyde of genera

fornula 1-4. As nentioned earli¥r, the conpounds of
formula | and their pharnmaceutically wusable salts
pessisedyat hahhe (tdatemtiy tlaosfecded) rpeeppes vf egnpasitidnas1B3y2,
been found that the conpounds of the present

| RASH2i oW %t end gftids for GABA A receptors containing
the a5 20 subunit and are therefore useful in the

t her Zetil 013’911@{3 %ve?@gﬂ &8 i€ Kpéﬁgcﬁﬁrgﬁﬁfer' (3. BVIEMUKCBQ 2 mND@aCla, 1.2
oun were | nv Stl gat ed in accor(gance

t m MgiGle h2thede Na&h t1ermM NisrHanha bip ﬁ&?saﬁ%fﬁeéh dpomogenized by
b%&g&?gf&%ﬁ 3 sd06n Bk hLhAIb¥rials e& m%ﬁgﬁa’t §t°CQ'§5@ﬁ‘) : Sorvall, rotor:

r su types was rreasure y cometltl on

for
[svn]m F@AAGNTM). T88 cd) pedebivwerRsewPrndidiaikigbs Bisfkonand

e BB BRRS PoREs Tor o | T Htpty S A aured (Bradford method

(BicaRsd)entllaliquotant T edtwerp prepeegst andstared eorf906H t i on
al33y2, a2[33y2, a3[33y2 and a5(33y2. Cell pellets

e puspiniad L 908 TS OB Tt
¢ ggicggog‘%b{%el g.%yof buf 8 braggﬁ?gﬂrﬁhﬁﬁgerﬁyat aftoﬁé)el,nlﬁtaﬁ@ﬁ of 1 oM

I ce and centrifuged for 60 mn at
Crr 20089, 5 suBahMahdd 0.5 8O For a5SMBAniEs AHAARO tesprdmpditrel in the range

cell pellets were resusp ed in ebs-t g uffer a
hgfﬁ&; em?@@]d) W @pmep@ﬁ rggng:g(as q_eg%rngg gy 6{3] 1aZ5ag} aer}dﬁtyplcally
%r&@ﬁ%&ﬂ [RdHaBradbend ol BfﬁQng ﬁbs@yﬁa&k iRfBartite 6@11Hbr1um for 1

were prepared and stored ol
bhenei aid m&jgr\wgt]eé oty FFKupcfiltsrs Pélc%ﬂﬁh;éﬁglial 1256191|r_1g a Packard
( ﬁ@rv Ll anlll v@%{sﬁ%}g M%QC%J)IEWV&H BhAEN&d MO rls; P 7C53)l After drying,

anes [umazenil at a conce) trat| on I% Wi{l-1
{ Gkemtetaing] rad@asmmnmséebﬁ%fd@yélqﬁm ghexal %O%a%{ﬂﬂntgs hfgfres were
t X Of twBdeterHmaib
s FATRRUR MRS e e S el

typlcally represented | ess than 5 % of the tot .
bi ndi Age cowpeydseihe IeTBATBRE PHRHTTHIS AT fte apove described

h h Q&lg gl %e?é“féuﬁa kY ?@sts@sg a X &R uSFIrQispMcednieht 6 [3H ] flumazenil from
acKard) by filtration using a Packard 15 harvester

am subistitsr the tah GABe: & oéadptomsh 1ML ¥ler J¢s5dnamarafeirsd eppodiment the

7.5). After drying, filter-re ned radi oactiyvit

devmpperdssf the l’éﬁfﬁl&l@wﬁ pinding %ei?ﬁ %fgﬁ thety “&Pn%?%%%ﬂﬁo the al,

wer_e | cul ated using Excel -Fit (Nlcrosoft) and are

tﬁ@aﬁéﬁﬁ USF™wo det erni nati ons. The conpounds of the

acconpanyi ng exanpl es were tested in the above

des elid tasld be®sials,shawa tiad dctivity éath ofistind prefposdessppuis:

val ue for dlsplacenent of [3Fﬂflunazenll fron120 ab
ubunites of the rat receptot—of— | ess.

xXampleNay eS8 @Mod ln‘p{ wg%@éﬁnd; Y%f‘ ht%@

nvention are Ripdi ng sghgctlve fir3 t he a5 pawsbunift
elative to|the al, a2 and a3 subunit.

—_— o —

1 313.9 183.1 232.7 104.1

2 6.2 3.4 3.9 2.2

3 2.8 2.0 1.8 1.2




In the table below it

sone preferred conpounds:
weqoak}o08% [ NnM  hal

is showmn the activity data of

ha2 ha3 hab

1

Exanple No. Ki[nM Ki[nM
313.9 183. 1 PGRER2005/010655

104.1 26.23.43.92.2 32.82.01.81.2 W
2006/ 040038 PCT/ EP2005/ 010655 -1818 4 45.6 60.0 55.9
16.4 5 32.2 28.122.4 2.7 6 14.5 18.0 19.9 2.2 9
12.342.3 9.045.68 10 342.1 p? &56%. 9 |67.86412 1.7 0.9
0.7 0.6 14 0.9 1.7(0.9 0.2 19 3.4 1 11.40.7|21
2992 A 1124 71 O L © Lo Yo WA | o4
L0 A TOH: T HI- 1.9 3 J.U 6 4.4
6.4 06 ZEE 23’23‘ 28) 5 5218 1 oﬁz(ls 85 1 106°4 72,7 3.5
31 243.2 260.8 172.6 8.3 33 108.6 150, 8 132.7 3.8 38
3.1 763 5.7 1.12539|11.18.073. 5 39199 6.4 4129.7 24.8
17.7 5.1 4658.64.92. 43 5.3 2.0 14.4 2.6 44
203260 4692886/ 646038 ;PCTHEP2093/ 010655
-19 The corrpoalr%gss fg?}r?ul ajl ag 0Well as their
phar maceutijcal | y us( ble acidjaddition {salts can| be
used 1@s nedi caskbts,| e.6§.8 i n|thes4drm pf 67.8
phar maceutijcal prepar at i ons. The phar maceut i cal
pF up at+-ohs—€ |7 be- auub 9| Stet et at+ , © —im| the
form &f t abl et coated “tablets, 'dragkes, hard @and
soft gel ati|ne capsul es, solutions, enulsions or
suspersi ons. The 1.7 0.9 0.2

19 34 1.1 14 0.7

21 223.4 134.1 71.9 5.9

23 1.9 3.8 1.8 0.3

24 10.6 4.4 6.4 0.6

25 20.3 28.5 18.8 1.4

26 85.1 106.4 72.7 3.5

31 243.2 260.8 172.6 8.3

33 108.6 159.8 132.7 3.8

38 3.1 7.3 5.7 1.2

39 114 73.5 39.7 6.4

41 9.7 24.8 17.7 5.1

42 6.5 8.6 4.9 2.0

43 53 22.0 144 2.6

44 20.3 26.0 12.4 6.9




5 adm ni strati on can, however, also be effected
rectally, e.g. in the formof suppositories, or

w@ameni®sal |y, e.g. in the formof injection sBCTUEPNS010655
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The conpounds of fornula | and their pharmaceutically
usable acid addition salts cane processed wth
pharmaceutical |y inert, inorganic or organic

exci piterrosipfopnds hfeforrpu]@d@@t/\rp as {bRirtphpraecsutigadlyusgple acid addition
tatl &hnSe &E@Q@B%dl@ﬁﬁerﬁ?re% gefhatibe o LatRe tHab&utichliafi S fions. The

corn 1o starch or derivatives.thereo tal.c ear |
SR EmaI e PSR Siope 6 e PBNINER R foh 1644 (BBAE Gblets coated

ecaEletsf Ohagdea el snd %’fﬁ@ﬁiﬁﬁle&ﬁnﬁkulb@f sdhgInaf drﬁhﬂs@ﬁp&tﬂu@pﬁnsmns The

i t.abl t f
TG EA B ba e Gindaerer SF IR CIAPLRR Ehpogtories or
gﬁlrgmbmﬂgtag irBthetfatvh of mjectipn eolt§odior t he manufacture
of soput éo%{bsou%ﬁg f%‘hﬂﬁﬁl 14hg tﬁelgghﬂ’ﬁ{agéutlca@?héég eScid addition salts

saccharose,” 1 nver @gn ucose etc. 15 Suitable
eoambmpemegseﬁmﬁth pi}a@mpq:qyﬁlc ipent.gp_rgapis o ogan@gﬁxg,pmnts for the

g%r%aﬁ ?o?n op&b}é@ §@at81 MERIOliragécd 8AE hakl R1ink Tautes. Lactose, corn
|ta € exclp @nts i{gr SuppOSItorI es are e

oftargh Pg deravrtiyey theregh g steptle §c1d OF gﬁf,a?tls Eflflaa bg Iusefcgsl 4 lfﬁl%\ excipients
PO et GbRES dralg’@d’s QaY @kxd delvting kapsuks Sititabllexpipparfat sofrgslatine

can contain t| ves ol ubl I

Somstin verd. Mgeblrbafins & stiselid Fif vl Rolols ete.

coI or $uitable dxkipicmtsfiot ﬁ;e rsahtfszttﬁmrof vdrlyommandt srsreum@mﬁ g avater,
?gﬁ” gCChPI%Sg SiAL tg"u’%%(lf{ﬁ]g?s%g?ﬁt s or anti oxi dant S

SO ’con ot her thera eaﬁq@%
vaI uablitbbdrsipiantseior injeréion GRHEHENTHE C\galgiehiIpnA SWC&@I& glycerol,

g(?e{aglqﬂg M Il, of course, be fitted to the
dual requi repents in each artlcuitar C

e, bLn
gener aypita blgeXcIpientsion SYIPogitores sk e Ratiira ?ratta]rilﬂleg oa%“vfagyes, fats,
déé‘iﬁgl Rl oﬂbgmﬂ prroIsQetclOOO ng per person of a conpound

er al
M
neebibisas,ywetThpadeots emilvigicsxamstesrs ¢dlomntsaflevorsis, salts for varying

p&%soesﬂltotfc:fp\fgs%ﬂe%fwr} %l&mg gl d %ﬂtﬁmd@h{s '5%3)7 can also contain still

es are 1(_;{@Vén I N rees |'si us.

2od@td¢m@uptﬁ7 bbsw@iwss - 20 Exan'pl e A Tablets

of thepfgbid g%ngva@pmﬁﬁi Wide ﬂnﬁfs%nﬂ&ﬂlll,fcﬁ"%bwse,d)el ftedhethe
usua manne Active U sta

45 diagre requireEpenisin eﬁw}b%t:lf & GF§i ﬂée%eé?r’ﬁltggéaséﬁ?or%e

25 Va@mestdnont £aigidesake of about 10 to 1000 mg per person of a compound of

general formula I should be appropriate, although the above upper limit can also be

exceeded when necessary.

The following examples illustrate the present invention without limiting it. All

temperatures are given in degrees Celsius.



Tabl et wei ght 100 10 Exanple B Capsul es of the
foll ow ng conposition are nmanufactured: ng/capsul e

wa\eaosMe0381bst ance 10 Lactose 155 15 Corn st arp¢iI/BP2005/010655
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Talc 5 Capsule fill weight 200 The active substance,
| actose and corn starch are fir2tly nmixed in a m xer
and then in a comm nuting nmachi ne. The m xture is
returned to the nmixer, the Efampled added 20 thereto
and m xed thoroughly. The mxture is filled by nmachine
i nt 0 Pl %h@fdll%@dné&ﬁ%(ﬂsﬁﬁm P02 A0RERFLD38he usual manner:
PCT/ EP2005/ 010655 -21 anpl e C Suppositories of the
foll owi ng conposition are nmanufactured: ng/supp
Active substance 15 5 Suppository nass 1285 pipbilkt
1300 The suppository mass is nelted in a glass or
steel vessel, m xed thoroughly and cooled to 45C
Thevsspancehe finely powdered active substance s
ethereto and stirred until it has dispersgd
conpletely. The m xture is poured into suppository
neednd$ardd” of suitable size, left to cool, the 15

SNR%B%&&%MB@&&@L%ethEn removed fromthe noul ds snd
packed'individually in wax paper or netal foil. The

f Mlagessivmg stexaiepl es are provided for illustrati ont of
the invention. They should not be Tgeeswéghed a0
l[imting the scope of the invention, but nerely as
bei ng representative thereof. 15 Exanple 1 1-

[ 3- Fl uor o- 9Hi mi dazo [ 1,5£é¥29éﬂ22,4]triazolo [
1,5-d] [1,4] benzodi azepin- |10-yl]- ethanone To a

sol ut anuRE oﬂ-@reqmm:lg@Af@ﬁ@&ﬁ&m@&@h@d& a] [
1,2,4] triazolo [ 1,5 d] |1, 4]benzodi azepinel (2.07 g,
7.78 mmol) in THE (100 nlL) was added at anbien% 2@

t enper ature net hyl magnesi um bromde (3 N in PS8 0
m., 13.0 nmol) over a

Active substance 10
Lactose 155
Corn starch 30
Talc 5

Capsule fill weight 200

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.



period of 5 mn. The resulting clear brown solution
was stirred for another 2 h. The m xture was

w@200efuloBs poured into ag. HCL (1 N, 200 nli) aPdCiI/EP2005/010655
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30

extracted with ethyl acetate (3x 200 nL). The conbi ned
organic layers were washed w t-R*lwater (250 nL) and
brine (250 nL), dried over sodiumsulfate and
concentrated. Purificati onExmplaE residue by 25
chromat ography (Si 02i heptane: et hyl acetate: met hanol =
20:8 ; drk bhBueenpeand (303
%2118/5’ bie?Bi EOIS%JI?%Q&QA}%(SM% = 582.4 (MH).
Exanple 2 1-[3-Fluoro-9Himdazo[1,5-a] [1,2, 4)
triazolo[1,5-d] [1,4]benzodi azepi n-10- yI] pr%%éHPRBO
1-one a) 3 Fluoro 9Him dazoll 5-al F 1,2,4] triazolof
%Mgﬁg;ug&mﬁgbenzodlazeplne 10- carboxyllc acid 15
oxy- et hyl - am de WD 2006/ 040038 PCT/EPZOOi&%lOGSS
-uppasiArk mase of 3-fluoro-9H i m dazo[ 1, 5-a] |
triazolo[1,5-d] [1, 4] benzodi azepi neghed car box3do c
acid (20.74 g, 72.7 mol ), NO di net hyl hydr oxyl am ne
hydrochl oride (11. 35
1- ( 3- HharEPROIIAY ﬁ@&%ﬁ%ﬂh?& %8%%%%&?%‘0"&?%3 jged thoroughly and
hé’dii)ﬁédctglél‘g‘dl dﬁlefeh%oﬁ 2the @iﬂe@%o%eféﬁ‘%ﬂve substance is added thereto and
N- met hyl nor ph ollne(£12 78 116 % a uld
ditireadriyntih i hee BisPEras @n(l@le@ he mixfgre s ppyred intg SH?&‘%SE}P%Y moulds
0 nfosﬁhlgblg <00 1800 @t t% Qﬁg)rféb}lrthﬁén felmdveé troad the moulds and
ient tenperature Ee di chl or onet hane was
dparked n@mdmlbf 1@W@XP@@er@é|naetM? r (200 nL) was added.
The resulting suspension was stirred for 15 mn,

11‘#1 %@u@gr;la‘*ax‘?@fé@ afk %‘rﬂde&@drﬁﬂus&rhﬂ@n &Edhe 1Elfeyllt1bg They should not be
a title conp

ou 4
sgqmsdierq@s mlgngt}giz,goﬂe Nﬂmveng(al g 91116 %@s bemg representatlve
f?%g @- 9Hi m dazoll, 5- aI [1, 2, 41tr|azololl 5-dl
fbenzodlazepln [ 0-ylI - propan | -one To a sol ution
of 3-f 1 uoro- 9H i i dazo[ 1, 5- &xamplela)triazol of 1, 5- d]

rré : é%@%&ée%%f&z @é %@69%‘]&%&' PSJ'E‘]?Eldl b?nnzo_cll_ﬁéep(%-olo -yl-

nhﬂmmase added at 7-70 C et hyl nagne5|un1bron1de (3M
r ﬁ:é\gggltlgﬁl d)% lﬁLc’yano 2 AR bi—l-m:{ ldgzoqﬂf ¥- a:]-fll y) Q@rn?z%ld'[l \5618

reaction mxture rred
Al [am]bmbdmgepme -(2’ 07 g 7. ¥ immia} lneTItW |(1q9§§]q)3\gpslﬂﬁded at amb1ent

{3 rﬁfgr%%? %?ng ma ne glrgroglr‘{g ﬁ Z&Eﬁ@, 39. g@ﬁf gg@‘?ﬁm@DQNer a

t pegied af Sifren. TIHeeremlmnngar\lvaswn szdh‘é@h wes girgd fapepother 2 h. The
ueous_ HC thvl
g R B Ryt oD A 3 R S bl s acetate
(g3t 200 mIh& Iﬂ@umbmedl ayeric lagss metewashediwith tvatest(R30 mL) and brine
a d.20 t combi-ned
%?ng lagbggl&é 0 rzsegﬁlrr(x gt\{ats m%&%&t‘f%%/c@%%ﬁﬁc%ﬁfrﬁoﬂﬁ@f@ﬂue by
s u;hf(ﬁh;&ogﬁﬁhp (8104, ihreptainemthyt adehiee me&adeﬂez P§:80:0 to 0:90:10) afforded the
I nato ra h (Sl hept
cHie et eSS RS BEA T s Wp AT
afforded the t|tIe compound (200 ny,
Example 2
1-[3-Fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepin-10-yl]-propan-
1-one

a) 3-Fluoro-9H-imidazo[1,5-a][1,2,4]triazolo(1,5-d][ 1,4)benzodiazepine-10-carboxylic
acid methoxy-methyl-amide




44% as a white solid. M5: me = 298.2 (MtHt). Exanple
3 25 Cycl opropyl -[3-fluoro-9H i m dazo[ 1, 5- a]
WO 2008/04008% | azol o[ 1, 5-d] [ 1, 4] benzodi azepi n- 10- PFI/EP2005/010655
- met hanone a) 3 Fl uoro-10-hydro
met hyl - 9Hi m dazo[ 1, 5-al [ 1, 2, 4P@ri azol o[ 1, 5- d
[1, 4] benzodi azepi ne To a suspen5| on of et hyl ) )
3\ foixtrorecofSHuarp Pk omfdazo(8,5q3) [ 1,2.4) tpiazglols3- éﬁéi%bwidlszeme 10-

ﬁrbglrgma} LM ﬁ%ﬁ%ﬁb?ggﬁh@ﬁ -8 2K BB Boptubthedf dechloride (1135
kot bhy dnn«zi(‘a 1¢ Qldlnmghylgﬁlmpmm'ﬂ))3—gﬂglqaﬂpdp1gaéq hxdqochlonde (16.72
g(’)é} g% dlx\@§ ﬁ%@ur HdH nlel@(?. 78 Q1. §1d‘5 ﬁlmeﬁ In?d NCND| i ng

tenpera it 'was acidified s
5 aﬁdneﬂgrlanaqupﬂ@nmoomg RiR3 rrrmel)snp\r@murm%T é%%@iéand DME

3@? m ewarsr% érsrﬁ St %edtﬁb@@s\%@g@?orl ltl\d?? ?ge d(&%@met}i]agg was distilled

of f, washed
véff dndnat esld (\A&Xerlmﬁan) wadhdded Hgeegd g gispension was stirred for 15

PCT/ 0Q5/ 0

U g s Tnest [0026P Dipn SRR R M HoRthound
ni1e.46 27289) ésl\m-}hﬂe)soh&)MS Al areB2. 9BV dazo[ 1, 5- al

[1, 2, 41tr|azolo[1 5-d1 [1, 4l benzodi azepi ne-10- 5

10 ﬁgﬁfl%ﬂg B0 R gHPRenR) 90 Blay gl 500 Dcatpenzodiaepin-1 0411

[prbpon-1ddnd 1, 4] benzodi azepi ne (6 OO g, 22.1 mmol) in

L TIPSR 0y G 120 S s

pm—tﬁﬁbmac@]rﬁetﬁogr—meﬂﬁ'l 2 5p0 muh £ S remph) ip AEELR0 ml) was

t hj f .

1t e Tt gt Rty S nlde (YGRS G, 487 ). The dry
15 Hepbathevd{s3enomdd anantle recadn mm\haw@rl(eglaj@: i )Afigs ,cgohng to -70 °C

g{ﬂ delr gﬁ% ﬁlgge%%fu%] TOA #g W%l{x PRPVE%) S, WS@qnfn%[) was added and the

ion’throug
WasixtGed @frtdd fyr w&ﬁhﬁd lvmﬁalmbldltdhdnpm@m ?a(ﬁéfe was cooled to 0 °C

e apor at ed t.h
Vv CE?IC&FBQX? }élﬁﬁyf tﬁs (gﬁltL %gf ﬁdded Yo e%\ﬁ?é qy%ad)%ﬂuted with ethyl z)lcetate (20
afrfL() raﬂﬁd s N CO; Ganpdha dql(dﬁ)uiﬁlyg, wgaKrasied Wp&l@@yﬂ pcetate and

s b L0 SRR, (208 T 95

q&dlﬁﬁl{éﬂlﬁﬂ&'&ﬂﬂ%ﬂhﬁbﬂfdﬁ- SFithé residag by fhrbntetedraphy, 3iQx heptane:ethyl
triazo
ﬁ@qt%ﬁ&hgcggmglage f‘rfészﬁ?]%?b(ﬁ Eé%g Izgé %ﬁ'omedlcge fitid compound (200 mg,

Cm%qrag@mhmrmmam/bwmmmﬁmx. on (0.91 Min THF,
31.9 mol ) was added dropwi se at 35C a

solutlon of 3-fluoro-9H i m daz a]

[1,2, 4]triazolo[1,5-d] “Bphe 3

25 [ hﬁio@%wqmzl@m -0H-id el halalaltleri¢Rl€0,50] [ 1,4]berzodiazepin-10-
mml) THE (90 nlL). The reaction m xture was
sty rmé@laPGPeG at 40 C and 10 h at anbient

a) 3-Fluoro-10-hydroxymethyl-9H-imidazo[1,5-a] [1.2.4ltriazolo [1,5-
d][1,4]benzodiazepine
To a suspension of ethyl 3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

30 d][1,4]benzodiazepine- 10-carboxyla’ce1 (9.24 g, 29.5 mmol) in THE (300 mL) was added
lithium borohydride (811 mg, 35.4 mmol) and the reaction mixture was heated to reflux
for 8 hrs. After cooling to ambient temperature, it was acidified to pH=2 by adding
aqueous HCI (1 N). The solvent was evaporated and the residue was taken in aq. NH4OH

(conc., 100 mL). The resulting solid were filtered off, washed with water (3x 10 mL) and



tenperature. Aqueous NHACQ (10% 2 nL) was added and
stirring was continued for 15 25 mn. The resulting

WG aEpen®sHn was concentrated and the resi due SPGPEPIIEH010655
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35

in a mxture of water and dichl oronethane, filtered
over Dicalit and the solid was2%ashed with water and
di chl oromet hane. The organic | ayer was washed w th
alyiedd 66 "Sourum affording the t{tlsompouad 6.8 BethYohasra velitsisglidl. MS: m/e

HO%NM Ppsification of the residue by chromatography

di chl or omet hane: net hanol =9:1) afforded the
t|tIe corrpound (1 60 g, 46% as a white 30 crystalline
I :

t qaitzeddrhyd [ 1 5-dl [1 it benzodi azepi n- 10- yil

[igeé F‘ﬂgg&?%rt_ﬁf ?ﬂgg UI({ Bfte gﬁyjé@d%ig‘?ﬁ.}{&azo [1,5-a] 12 4ltriagolo[1,5-

dd] [ 1,2]behbehazepiic 46.8p gr2210myidl) ineti¢hleroimasoe (2@0 mi.) 3110 °C was

nmp| ich
e
M 3x2 omeolwaldter stifringed t}fls)’terrii)etataxte fandf wm ittwaspBewied foavarm to
bef ﬁr %ﬁ,t%lrnaléeegclﬁrge agl}ég{lgeDc'i Fog ahI)’CheM% Iﬂﬁg[ée ljl?ln §3q0 mL) and
Rachﬂyssdraéthamam mlo fwdrehaa:ldeé sndl tlee drlangn m@ﬁw/m @nagd for

A S S A
séichldrov&hanedrel @vaﬁdr@teﬁ Piifidption Ef(&lmhﬂdme Hy-chromatography (SiO,,

16?’(13}5{#&%1% g’?}i:%’ﬂf;aé?ég rgecﬁ%x L tl]]e ﬁmﬂghﬁh . %) g d6% and dried in

preny hffbﬂilmﬁﬂie-tm]ﬁeorwodm& C]OSbng 36%r) aexmnfhwhigciplid. MS: m/e = 270.3
3f|glaitogl-l-|mdazo[15a][124] triazolo [ 1,5
] benzo- di azepi ne- 10- car bal dehyd (1.50 g, 5.57

nnnl), using freshly prepared 3-

%e ! . 0 }Il]ttn znolcgﬁ 56§] M4'|B%nzod1azepm-

cy@; hetagnesi um brom de sol ution, was converted
-[3-fluoro-9H 10 imdazo [ 1,5-a] [ 1,2,4]

t'rl“b aiﬂ:lshiy[prélpa bedddyclopropylmagnesium bromide solution (0.91 M in THEF, 35 mL,

31,8000 oek 288 dlod D S#CQESH%bn%HEF%o'ro-@H A070(95-

ed as a | ow f oam and
da}{é,@t‘ll yiagglodl, 5] tidbenaediapapina: farh ehydeA3. 04 st 14yagol) in
?H[Fe()ég?ﬁ])te}‘?g)zeggi/dﬂ DB ORW s kBrrbd BR160r r9c*7i0|°m #dZ0[hlat 3mbient

[ lempepEHF di qgg@ﬁﬂﬂ'[{@ (W%ﬁ 24111&9] i pddsdiand stirring \tf%sd@nﬂﬂued for 15
211‘915 THeSreS0IBhg sus éﬁsﬁﬂﬁv@fconcentrated and the residue suspended in a mixture

)F/)?‘é@ ¥ %‘Falll : OI’fFllF'lcgﬁl]leb g.ﬁgrlgg] 8 ?ﬂ%ﬁﬁc a)llg]th idh% fol%gl waslfed with water

wasd dizhicesinethaha The@rganid leyer mxpwasi@d(wiﬂ'()a(gleougwgi;;um chloride (sat.)

n‘?n& Hn%@éve% Q%%&%]ﬂ?e&uffﬂ}ahgg GEHRLBL Ay §RbindtogMphy (SiOs,
1d{chlechinethangrathngbzd 1afbrdsd fhe tisle spmpioypd (b g:564q) as a white
[ LrlaPeRz064 828Rk 2 Syl (MPHIRAN-
d) Cydlopropyl-[3-fluoro-9H-imidazo[1,5-a][1,24]triazolo[1,5-d]{1.4]benzodiazepin-
10-yl]-methanone

To a solution of cyclopropyl-[3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzo-diazepin-10-yl]-methanol (500 mg, 1.61 mmol) in dichloromethane (100
ml) was added manganese(IV) oxide (5.00g, 57.5 mmol) The reaction mixture was
stirred for 3 h at ambient temperature before filtered over Dicalit, washed with

dichloromethane and dried over magnesium sulfate. Recrystallisation of the residue from



20 1-one a) 1 [3 Chloro 9H i m dazo[ 1, 5-al

[1,2,4]triazolo[1,5-dl [1,4]benzodi azepi n-10-v11-
w@e@pasmoBs ol As described for exanple 3c) PCT/EP2005/010655

3-Chloro-9Himdazo[1,5-a] [ 1,2,4]triazolo[ 1,5 d]

[ 1, 4] benzodi azepi ne- 10- car bal dédyd (2. OO g 7 OO nmol )

i nstead of 3-fluoro-9H 25 |mdazo[1 5-a]

tethydzcitat affeedefl theltitld ¢vanpaind; a%mgn@%b%caaw@éﬂ %mlhne solid. MS:

l,yry+ prepar ed et hyl nagnesi um broni de
so’leg?gj;??{%%% Min THF, 20 nL, 21.0 mmol) instead of
cycl opropyl magnesi um brom dgxﬁgblgw on, was converted

to the title conpound (1. ch was |
olbf?thJe)dO -QEl-ianidpzgiii, S;pafn zawtnwh :@Q enzagigzegin-10-y1)-4-
1, 3Ch|oro 9H i m dazol |, 5a|
> CES'L ?lt“rg?lalzo o[1,5-dl f 1,4l benzodl aze in-10-yll- 30

Mmmbeﬁneemwe%@rﬁ eatofSi-imidanplilS-841.2.4 tr1a¥olo[1 5-
A g S 0y @4}1 it 358 lmipb) 280h Ohdoty lkpsed 5-

enz epi n- | %
npi’&ln)fl pl‘@tybmgneﬁlumﬁrbom ign30.68 M in THF, 25 mL 17 1 mmol) instead

[afu CXTIBBBO% neszluIn]br?B'f’i‘c]iﬁ {oht?dnﬂ’%ra; &%n@gz%cp{oll D3 Q]Joro 9H—

was converted

10 timﬁdmd 1,6- a@h@éhggkg@d%ﬁ»sd d1.4 Beogodiwrepin- izl abrlzﬁnﬁlebutag -1-01 (500
% ’;?3(%% %wgs\éﬁ\%tame% I%ﬁ?feﬂjgf W&lpﬁ’@?%@g alﬁ%ﬁeenext reaction

Qteﬂ).opropyl [ 3-chloro-9H i m dazo[ 1, 5-a]
[1,2,4]triazol o[ 1, 5- d] [1, 4] benzodi azepi n-10- 5

{hLaGE D00 by 048] PRAGRY . 31@10‘*9'92? B en o
16][L,g}4] triansiv higsidl] [LAE betersdinpdpint 10-oF] -&phemil ey 1-ol (800 mg, 2.05
3-chl.or o- 9kt | Ao L5
o A ) S, s
| A eiderab- cﬁazfepmem}ylgmdtbanthaZ@W[ertidBlﬁ‘]e t{ﬂf comppund (400 g,
1 |
wR B B aab e o R S AR P B o o™

whi ch was obt ai ned asav\,hlte crystalline SO|Id I\/IS
rrie:3280[M+H+] b) Cycl dixaom}¢ 5

FI1 [%zfj_i}a gglﬁgdain fi 152 Zﬁltrlizoﬂo %’5 (%Lf 11]%%9&6&1:&%?1@10—}'1 -propan-

>0 dasgdd bed Ifor exarrpl e 3d)

an01(2 OO g, 6 10 rmol) | nst ead of cycl opr opyl -
1 Pg dé?c?{rb%@ Helgglwg 3& gZ(éB?rr? H e}zbfll]ﬁ!ge ?Hﬁlﬁ% ﬁla[zolo 1,5-
CRNVIEL] b@;@zoﬁ&z&ﬁlﬁe—tmidaﬂ)ahi&h}a@(ﬂ’ﬁﬁ £ 7. (IGGng),ol)?iﬁ%zadmﬁ 3eﬂ;uoro 9H-
25 \ggénga%) %ﬂl 2 451tr1az¥>\fc1> f 5 d‘]: {lyéf]ggAzL)l cﬂaze%?nlel-fb-ca'}@aldggyﬁ sing freshly
prepared ethylmagnesium bromide solution (1.05 M in THF, 20 mL, 21.0 mmol) instead
of cyclopropylmagnesium bromide solution, was converted to the title compound (1.30

- g, 59%) which was obtained as a light yellow foam. MS: m/e = 316.0 [M+H].

b) 1-[3-Chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5- d][1,4]benzodiazepin-10-yl]-

30 propan-l-one
As described for example 3d) 1-[3-chloro-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-

d][1,4]benzodiazepin-10-yl]-propan-1-ol (1.30 g, 4.12 mmol) instead of cyclopropyl-[3-
fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzo-diazepin-10-yl]-methanol was

converted to the title compound (1.05 g, 81%) which was obtained as an off-white



20 Exanple 7 1- [3-Bronp-9Himdazo [1,5-a] [1, 2, 4]
triazolo [ 1,5-d] [ 1, 4]benzodi azepin-10-yl] -propan-

wd2@ae4@ps 3 Bronp 9H PCT/EP2005/010655
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i mdazo[1,5-al[1,2,41triazol o[1,5-d][1, 41benzodi azepi n
e-10-carboxylic 25 acid A m xt4%re of et hyl
3-brono-9Hi m dazo al] [1,2,4] triazolo [ 1,5 d] [
Isrgtdbmezolid a pinfe= 31‘®léyﬂ'ﬁ%>lyl ate (cp. exanple 21)
(7.08 g, 18.9 mmol), NaOH IN (76 m, 76 mml) in

et hanol (70 nL) was stirred for 18 h at anbi ent
tenperature. The solvent wlsambktsi||ed of f (55 nbar,

4(2]’%%1%&1'5ng\‘,\¢3{ ﬁl'ﬁ%rétge%ﬂg% ﬁ ﬁli Q@Iﬁg 19 n§ 'dﬂr:i i‘ﬂﬁ@nz%glazepm— 10-

G/l]-heghasisapensi on was stirred for 1 h at O C
flleedoffa edtvvl

D) CYCRREORIG g ¢
tt(ﬁylﬂlrhétﬁamﬂnpound (6 65 g, 99% as a Ilght brovvn

oRbERR i BRI g 14 A By B B Aol

1d]‘[ 1,&%@@&1@@@1&11@*@%31&6@6)@50 g, 123%5mmdl Hinstead of 3-fluoro-9H-

Bt 2 o 2 A48, L R0 085R comec

t fd e ikle E&m@oﬁﬂd [21704§ 69%3 odiidzem o’neamé.ct)amw}m@e(tyrl}’q;t@]hne solid. MS:
acid ((;S g@é}ﬁ N, O di net hyl hydr oxyl am ne

hipde o BB-8 2. 21 g, '22.7 ol ), N-net hyl nor phol i ne

(2.3 m, 22 rmol) and 4-di net hyl am nopyridine (170

”E 1@}&_@@9@)1— B rhibro9iEbimivar i beal( 1.00 | tnijolalieh -HNE.4{amzodiazepin-
dded at 0 C5

11 ni nopr opyl ) - 3- et hyl car bodi i ni de

hwd H@&ﬁb@d fod @xdrdpl2 gdgcyc]bb;ﬁ)%yhfmc)ﬂord'ﬁﬁ im@alﬁt[l éﬁ

m Xt ure was t r or , a

TH 1&? H”Faé?]@i]e ﬂiﬁe &E@Z F‘?F?]lpe@b and bgnmob instead
WRE &y @wqwﬂuw@%ldﬁmdamm 5hdIr54) rtﬂamelo[Tﬁed]r[hélhenzmglazepm-

S US p nS ' g)'a n\l\gﬁassﬁt\g%l\rferrg@?} 02}6? ‘iltge ﬁ%‘pox%l:dl (tl 36% 76%/“%1’}%%9 obtained

afaEQWtegr;Jsmmtels&h@ M ApeUNE6( 5MEH]). 92% as an
off-white solid. M5 me 10 = 389.0/391.0 [MH}. ¢)

113

Brono-9H i m dazo[ 1,5-al [1, 2,Bkiniplazol o 1, 5-dl [ 1, 4] benz

odi azepi n-10-yl, ropan-J-one T nsi on of . )

-lb&ﬁoBmWHmraé%fh%?ﬁ}Z‘f iﬂ@Oki(hv?'f‘ﬁg]; §ps0dazgpin-10-yl]-propan
%}&enzodl azepi ne- 10-carboxylic acid
oxy methyl am de (500 g, 1.29 ‘-

(20)3r : Lef EE3Z04) it Lo zodiazen:
oiHF 2.6 rrL 7 8 mml) at -70 C under a nltrogen

t‘rrUsphere The reaction mxture tJrreP

t Hamitrtgredrfethyé 3-bseme-$igimidago( 1»3-au“§§ FErdalhy o c and

gy Fﬂ&ﬂ%e%dia@zgpiﬁ'e—légbafﬂ@}cyl\éﬁs(cp. example 21) (7.08 g, 18.9 mmol), NaOH IN
(76 ml, 76 mmol) in ethanol (70 mL) was stirred for 18 h at ambient temperature. The
solvent was distilled off (55 mbar, 45°C) and the resulting light brown suspension was
adjusted with aqueous HCI (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 affording the title compound (6.65 g, 99%) as a light brown solid. MS:
m/e = 346.0/348.2 [M+H]".

b) 3-Bromo-9H-imidazo[1,5-a][1.2,4]triazolo{1,5-d] [1,4]1benzodiazepine-10-carboxylic

acid methoxy-methyl-amide




added dropwi se. The resulting mxture was stirred for
5 mn at anbient tenperature before diluted with

walr@bhaossret hane (20 nli) and aqueous Na2CO3 ( SBCT/EPD05/010655
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m). The 20 aqueous |ayer was extracted with
di chl oromet hane (20 nlL) and t h&6eonbi ned organic
| ayers were dried over sodiumsulfate. Purification of

The mixsird wé 3 hyowlor tHramatpzeliipyal [1,.8i402iazele b 2rdél ekl bgazodiazepine-

iﬁ_fcslf g)g[&ﬁjclt a(r:]cui fé}c S?émlglriggx%ogoﬁg? (?tgrixg'@l fh?/dl?t%' grgggh drochlorlde (2.21
023 HmohiR), Mdmaethylﬁ%pmlmﬁ 2.6 n@IMQBl)tmnob gnéﬁacﬁp}e&y@mmopyndme

LSR5 AR GRG0 Bl (10 g v sed s

-1n(Btdh&re®m;éarAmO@ezmt)meﬂlch@nb0éum1@ leydT@ghlonde (3 26 g, 17.0 mmol). The

ﬁ.aCEPB é’?f‘fg%? ggse% Jéi]ff)blgllér{) §1| fHC tefnia %%@Jeofﬂe &c8bromethane was
m&iﬂﬂ@& wéfmt haeh cohdrivaeer (E)@@nmgwasndzgd tnTtthereSld@OTh%Ieﬁ@}tmg

Cl o 10n§yalggt%ﬁﬁ€fso)rlf§1 Inﬁs’t L deed od N%sh?@w{tge& u "ng }leThe solid was
Sﬁiedtm oicuowdbrdiag thertitkedotipotihé (5.06 gé%@)rqg@umﬁf W]agﬂsohd MS: m/e

ny was obtained as a white solid. M5 me
f%%&é%]s%% IMH Exanple 9 35 1- [
[3-Fluoro-9Himdazo [ 1,5-a] [ 1,2,4] triazolo [

%) 3-8} Blondo-dHbierid o h3-aplli4l0riazplo] 1.6at Fotlpepzodiazepin-10-yll-
- 2- %r_ﬁpl i di none WD 2006/ 040038 PCT/ EP2005/ 010655 - 27
€of 3-fl uoro- 9FLin1dazo[1 5-a] [1, 2, 4]

i B8 RpBtopo ot PR R Ao AR WZH' 53
rd][1, Q]beﬁzoﬁmlepmlefio @ebm@h@ace ey e Byt 45l 29 mimo)
ah ’IIKP?lE \k\ia@(mLfg'% Hﬂé’éneﬁﬁﬁﬂﬁbﬂﬁ’de{ sbl&b3, M2R TEIF, 2.6 mL, 7.8

irring onti nued .f
metﬁ} att-Rp &C p@ﬁg@rrgfrgg@ atfﬁcpép}?r? gglmr?a[cﬁan &1?%0 e Ao sttlrred ina
‘I@%aﬁpﬁﬁ 8 TtakRdoolkdd a) 0 HS hiidiequtioss BIGE €UN; 16 mL) was

TH added d
C{%ﬂi ﬁié?}hw% ﬁ'%)c; res }DI%&PIIX&FF Waﬁs gﬁed f?)i§ %Htalt Q@b%&t ’%m&)e ature
| lﬁbfofEl'cﬁlu(télﬁ/VM)hchlor&néihaﬂ'h@Omhbﬁn@qumwlg@@%éﬂ 20 mL). The

zécllur/er@ eg’lagreofrhw\éas Joud g&em g;lotrgﬁ@ 28t woemL?ﬁQl i) rcoﬂﬂbﬁleﬂ organic

esi
diagers westidriad ovei mdlllun@n%@th&hlélﬁcm%ﬁ} Whiua Yéfj{%natogml’hy
Nﬁf&% %E e’gh pﬁg’ca‘f\@&@lﬁloﬁﬁgetﬂ@&a 6020t 2@‘@6530 5(!32(Dﬂdtffd’i‘ded the title
stl T &t e ecrystalllsa n f neth egdyt he
t famhpowtshi9a umd 2@ GS Ay 29@}% Rgi: DYe e” ?‘{ {1\% %u)
solid. Ms: nle = 353 (N%FD+ Exanpl e 10
3-Fluoro-9Himdazo [ 1,5-a] [1,2,4] triazolo [ 1,5-d]

[1, 4] benzodi azepi ne- 1| 0- Carhﬁﬁﬁﬁﬂés acid
prop-2-ynyl am de 15 To su

en
S Chlapranybid braroerdBrimidasel {523 14 D elfrisanly JrdEL4henzogigzepio-10-
eﬂﬁﬁﬁéﬂ-ﬁﬁi Jie- 10-carboxylic acid (500 ng, 1.75 nmol)
m.) was added 1,1’ -carpo
As described for example 7c) 3-bromo- OH-imidaz rH 5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine-10-carboxylic acid methoxy-methyl-amide (500 mg, 1.29 mmol),
using cyclopropylmagnesium bromide solution (0.5 M in THF, 7.7 ml, 3.85 mmol)

instead of ethylmagnesium bromide solution, was converted to the title compound (294

mg, 62%) which was obtained as a white solid. MS: m/e = 370.0/372.1 [M+H]™.

Example 9

1-[[3-Fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] | 1,4)benzodiazepin-10-
yllcarbonyl]-2-pyrrolidinone



dii m dazole (426 ng, 2.63 mmol ). The reaction m xture
was stirred for 6 h at 80 C. After cooling to anbient

W@ eqopes@ssir e propargyl am ne (300 L, 4.38 mol ) POEEP2005/010655
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added and stirring was continued for 16 h at this
tenperature. The m xture was di27uted with water 20 (30

nm.) and saturated aqueous NaHCO3 (10 nlL) and was . )
ecxtmmtmf Anfludroediyinidegellat-gl(1, 2%@1&1@@1@ reldil 1ot henvodiazepine-10-

gt%{}%]llcaﬁlg Qj @d §d7 (ﬁ\r/ o%ogtaglldqmo‘ﬁgl c{hg(%rgde (fl 1ISZ‘vrrgL 21.0 mmol) in
tbehk@e‘(@m Ivehs (Sﬁﬁed@r T Fyrthey thioan] ﬂéorgdﬁ 61@{50 ml, 20.6

gng}o[l:){)xy%s aélé" % ﬁ?c(lj 11;:1% vs;lgs C(?ﬁ%@g ?Cﬁlj]a]ntor%?eé 220 at t is terg}ierature The

[rksxﬂhbgdzﬁckbhnmplwus chientrrtedxifie E@lduacdmOIYeda zryTH& (femAg and
daiisc‘l%crl I&}?géjwngeg@(ﬁes)éfugpog o&’]}\p tr1metfnyll§@);l q)y?llghdm 9%‘3[{% 19 g,a7] 18 mmol) in
["IIHF] berdHatd &z é]ﬁierreachﬁnmxtme(wlaas gtireasd fdr { 5O ampient tepaperature

T S5 e S ol S iR e

V\&Tltmbrorﬁ&hu\@@ mbitedlvnédacp&owN aﬂHCDe (s0)) poid wivsT angl vasdried over

%9{31 %%éﬁr@q_@f%ﬂag%rgur M]Qang o:fdeéd ti)]e t%tle comgound (600 mg,

[ 4495y 8 a VHitddpantadidirienear/d o 3563r(b/bb&yﬂ ate WO

2006/ 040038 PCT/ EP2005/ 010655 -28 A suspensi on of

et hyl 3-bronp-9H i m dazo | % ]e1[) 1,2,4] triazolo |
1,5d] [1, 4] benzodi azepi ne- ﬁa rooxyl ate (exanple 23)

Té%?% r9§—g 211 1a&c}18 amé‘l Vlﬁﬁexﬁ%ﬁfa%&ﬂx@-l@%&boxyhc

tatld@kmp‘r(szmykahedgfl phOSphI ne) pal | adi um( O (31 ng, 0.03
mmol ) and cycl opropyl zinc 5 bronide solution (0.38 M

I T'Q-E ggngoé 0 -'ﬂuq)rc?lgﬁnﬁhhaz%?ﬁﬁaﬂ]ﬁ 2, @]@Qiﬂomlmdql[uébemlazepme—

t th
ﬁﬂé rchib@xw 291 {288 Htgolaiimm%) efhﬁNg%bg) i Ctd\%@ﬁpel %I?%OHYL
THEM@S o/ (324 hige@l 65’frfm01§ dheeagtich mm)umms add@bfoaﬁ t at 80 °C. After

th t 30

bé??(a}}{?@xtp:éltr ebéqrgéelgﬂed*a%gﬁré)gaﬁrﬂaﬁnne 3%6J?J!Le tSSanIHI Bcgt?\l%g %ﬁcfed and
oktifrhg Wﬁ&bﬂﬂﬁuénlyfoﬁ 16 brethigemphsatyrs; "ﬂze mirgpeares ddptedwith water
ag%(gpﬂg‘i ? F]rguptet [ QERINMIECO ng) A% 2191 'EVQS é@ra@@d%@tﬁethyl acetate.

CO oun as a
s dhhie dombBiedmrganic R3@'s ngJ(eMr .pvexgrgﬁﬁp gul age Iﬁqus&ﬂmatmn from ethyl

3 gétgﬂgg.ffgfﬁttﬁq%hﬂgﬁrhﬁ@lﬂﬂz@z Ingl 022 8mb a8 a Ahifiesoléd M m/e = 323.3

enzodi azepi ne- 10-car boxyl ate 15 a)
3-%&%-2 methyl -6H[ 1,2,41 triazolo [ 1,5-cl

qui nazolin- 5 -one As described for., exanple 23b)
4- br onp- 2- cyano- phenyl ) - car B‘J%ﬂ’l“@kabl d ethyl ester

( %9F1910r0-9H—imidazo [1,5-a][1,2,4]triazolo[1,5-d]{1,4]benzodiazepine-1 0-carboxylic

acid benzylamide

As described for example 10, 3-fluoro-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-
d][1,4]benzo-diazepine-10-carboxylic acid (500 mg, 1.75 mmol), using benzylamine
instead of propargylamine, was converted to the title compound (540 mg, 82%) which
was obtained as an white solid. MS: m/e = 375.3 [M+H'].

Example 12

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



g, 111 mmol ), using acetic acid hydrazide instead of
fornyl hydrazi ne, was converted to the title conpound

W@ 2865640938 91% whi ch was obt ai ned as an of f - WWPEBEP2005/010655
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solid. M52 me = 277.0/279.1 [MH-. 20 b)
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1triazol o[ 1, 5-
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gEéﬁPmrgmmﬁ-mé{h bETlind d32b] 651a¢l1{ 0d Baadobo]2 5 &] B2 besrpdiazepine-
(16.8 3 mmol) instead of

91%F%)"Il?ﬁx5é1‘4-el 3, 3a, 6-tetraaza- benzo[e] azul en-5 WO

2006/ 040038 P P20Q05/ 106 9 .0ne nvert ed
t@i—'&é@ﬁl—%—@—%@ iS 15- iQVBINES of & obt ai ned

ags alecﬁﬁﬁd: fo\éﬁéjﬁdrlﬁpls Qb o4 bidBao-af amo-BBEyD)- @9 Darbic[akidrithyl ester (30.0
e t, a
[ g, lj.lzqninp a‘i%’i‘%‘tcftl%aﬂjﬁ gy@é%?sgﬁ{f%% gz epl‘yﬁlgéga&me was converted to

C ﬁ{&ﬁl‘é’doﬁi@uﬁh é§8 et §10xywRith iwai olstaimefl ad abefitwifitelsol2d. MS: m/e =
triazolo H [ 1, 41benzodi azepi ne-10- carboxylic

adi 40894 %H&tlon of ethyl 3-fluoro-9Him dazo |

1,5-a] [1,2,4] triazolo [ 1,5 d]

[15 41hepeotiaaephyia Lo, mirbmonsaﬂé»p@m 0. 64 mol )

1 Agzierrﬁqaﬁpg forf%gnméggad&ﬁrqﬂ%g 123}(%% lfljjtrga%fﬂ(oip i §Tﬁ1mazohn -5-
atfgg@zS .o Q@Q n%ﬁol) iabteddOf @ordﬁut; Eﬁeilé?]b crﬂnrnlmgsiqféﬁlacdgmdezohn 5-one,
e T AT o AL v

pg&ﬁ&%g;qﬁ@:lmd/,@ﬁug\){,}ﬂmas saturated with sodium
chl oride and was extracted W|th et hyI acetate. The

O o AN Afabiphe. Drying

( m(hewlbe&@%exaﬁl & Z3ﬂgmibrbﬂh0\m $ﬁiel:hjil -2NS[ 1,2 Brizzc2 9671 3

mhﬁaxéﬁxmm%?@a%% gugolyinstead of firbromps2<(pHI- [, 2] rjazgl-3y)-

nzdh AZ@R N ead@mnverted to the title compound (17.0 g, 59%) Wh1ch was obtained as
an off-white solid. MS: m/e = 291.0/293.2 [M-H]".

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

As described for example 23¢) 9-bromo-2-methyl-6H-1,3,3a,6-tetraaza-benzo[e]azulen-
5-one (16.8 g, 57.3 mmol) instead of 9-bromo-6H-1,3,3a,6-tetraaza-benzo[e]azulen-5-




carboxyl ate To s auspensi on of
3-net hoxy-9H i m dazo[ 1,5-a] [1,2,4]triazolo[1,5 d]

W@ 2904plws odi azepi ne- 10- car boxylic acid (81 ngpPCODER205/010655
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mrol ) in ethanol (10 nL) was 20 added sulfuric acid
(73 LIL, 1.36 mol) and the ni*fure was stirredfor 48
h at 80 C wunder a nitrogen at rmsphere

was

onawentanatel, todhe Ete sompoamB(1éd8 66%1 Whrfﬁh)waédﬁ’é?dneda%dm off-

ﬁtracltdeﬁ/[é""rﬁ/e—%{srébll39'ﬂ)clehﬁ +1t was dried over sodium
f3PE" and "doncent r at ed é resi due was di ssol ved

in ethyl acetate (5 nL) and heptane (5 nmL) was added.

The resulting solid was fiExempkd4 Recrystallisation

frometh acet at e: hetane 1:1) affor he 25 title

EopOomelho i SHmidumg L 0 Wit azebel el wbenpeiazepine 1o-

EddH +. Exanpl e 15 Et hyl
%%%0 oroGrrethyI 9H im dazo [ 1, 5-3] [124] triazolo
1 |

> I ¢ ~
@@ﬁfé_ﬁgﬂ&a&d or exanrpl e 23a)

er‘l)sa[ Sé’g‘%mn g‘YLQ BRIz OQH gﬁn%lgzcﬂ%% a‘} 192 ﬁﬁﬁ?zo%ﬁ?'s)

m no- was converted
tdd[ 1, Albendotiage s nerpgadb oglated 260 mg5(b/§4 mmqlbw NSO (2 mL) was added

MBh rik&irewadstirded for 18 h at 60
AR R SR S P s ke AR o 00

g’c@md@.z;él gl ﬁ@f(ﬁﬁur@;qr sqdiymomethpyi 5&]&]3@%%_9’239@'0%)Wa5 added and
GYERAZRAY DdntiRue PR aAStheL3Lk hOED @Thexﬁﬂpfaesva’ﬁaim)lred onto ice (30

? gvglgposgglrgtgﬁx@ﬂﬁﬁ&h 5 ngmhggee%rgfa xg?s ex r%lctgd wtn@/elthy? 2e&lte. The

doaitanmt dgoyiahgep henyiyshed mmhrmeabr)dngom sodiymequlfate afforded the

us acet;i ci_d-lpd _ H
e e e B Pt R R 5 = %%%%é%ﬁfd I
0,
gbgjl MM&S [14%% a]iﬁ? qutngzsolg 1|5I c%]l 4?13enzoc¥v azepine-10-

4- {0 2- (5- net hyl 2H [
1%azol3yl)ph yIa rlbdfr
ekaprpispensen ofgp-misfhg- ﬁﬁ ?S% % rgl)azol o[
1@1 31,8 beﬁkﬁd"@z fn’eﬂﬂ&aﬂﬁtﬁ@hé 9c16 [ lgmgAOIZQmInrmi] Meth&ns)ﬂ ElfgnL) was
z o
d%ﬁi Tf. %a g% it ﬁég]"%%ve‘?? %ae[ b ‘?rﬁg‘lats Stt]ﬁreéd J%Oér%%guaﬁgo <

(@nc&? a@;trc?@%atmbs;ﬂmhralvﬁwzskwawm@dt@saqm:ogsf Naafi$da (6aty 30 mL) added

xtrac QV\Hth eﬁH I%g%et% lgwgbhﬁed HNer sod1um sulfate and concentrated. The

oro tetraaza-

f el
amldenWSs dlﬁ@hmd i ehy} adstae Rl }a%%dqlbffpéar%é ol vasagilesh Zhe
( gesﬁﬁ?ﬁlg ¥$11d2\bks f[lte;adz Ré&ry&ﬁl!h@eﬁ@n fBori lejiryl fdeey/heptamed(1:1) afforded the

I nst
il b eI EAR P 319 61 £ HBOF ST ME: T P s
converted to the t|tIe conpound (4.83 g, 63% which
was obtained as a 15 white solid. Ms: nle = 248.9
[M+. e) Ethyl 3-chloro-6- nBkinpleQbt i m dazoll, 5- al
1,2,41triazol 011,5-d1 f 1, 4] benzodi azepi ne-
1Qtlﬁfii?)-QHPE)YJ)%tIﬁethyl-9H—imidazo [1,5-a][1,2,4]triazolo[1,5-d]{1,4]benzodiazepine-

10-carboxylate

a) 4-Chloro-2-cyano-phenyl)-carbamic acid ethyl ester
As described for example 23a) 2-amino-5-chlorobenzonitrile (33.4 g, 219 mmol), instead

of 2-amino-5-bromobenzonitrile, was converted to the title compound (46.9 g, 95%)

which was obtained as a light yellow solid. MS: m/e = 242.3 [M+NH,]".
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As described for exanple 23e)

9-chl oro-2-net hyl -6H 1, 3, 3a, 6-tetraaza- benzo[ e] azul en-
WG2060040028 49 g, 10.0 mol ) instead of PCT/EP2005/010655
9- brono-6H 1, 3, 3a, 6-tetraaza- benzo[ e] azul en-5- 20 one

was converted to the title conﬁ%und (1.19 g, 35%

mhlch mas obtalned as @ I| h own solid. M5 me =
9 ethybsf 2,411 { winazolin-5-one

[%smk&ib@d @or(egcarfnb}é@rﬁpfﬂ—%ﬁbé)lra diﬁahéﬂpﬁé@)@) Earbaicdcid ethyl ester (10.0

2,4] triazo
e 43 H]erﬁalé»dnﬁﬁ@p@ Hebipga: rcneyPlanhpegmic acid etbyl ester, using

%c&w aQ{ riz‘ffdef 155&92[@%{}){;71}17&'5&111& Was 2ofeifel] 38 el Qitle compound

é& nazol i n- 5-one described for exanpl e 2%2?
49&!4 |go9 b pwhigh s Qh’r@wd)as e lighyarellew selicy M3 myle ostiet (M
(5.00 g, 22.3 mmol ), instead of

4y BI OB 22 4 ahanphanyl ). 4%&9&@-61)%%1%&}@ ester,

using 4- Tluorbenzhydrazjde Ins

fﬁcsrclvgqrmﬁdrf@rzqm@ple\/@ég %GWé%Zéaeé‘&l @He[lt%/% fréazelohh&ihapinazolin-5-
%e?@ 69 %&%M) Ght MRS f @mr@hﬂ)e@ﬁﬁ{?f 28] tria@blo [ Y, &lc] @ihazolin-5-one,

sty tes. tp &herutlﬁdpgmwﬁgh(g%ﬁ Bt 7161%>2Wh1$b Mg obiringd g 9u pif-white
d for exanple 23c

%BM%nggﬁgﬁsZgﬁ?ggﬁgghenyI) GFFFl 2, 4]zr|azolo[1 5-

UI nazollntilonﬁ (6.82 9, 21 7 I),|nstead of

y. 1-3-y1)-
USSR o) st manty iy

vienyleprag (9edd 22308 mmglﬁatmvéﬂ - Bsimar 2 4ltaa gé -

9&4&#}! mlﬁ:e) Was converted to the t1t1e compound % .83 g, 63%) which was obtained as a
or o- uorophepyl a, 6-tetraaza- benzo

(W@ﬁ%%@ﬂdwsﬂmﬁhe ﬁ&96¥%or|bed for exanple 23d)
4-chl oro- 2- (5- (4-fl uorophenyl) - ZFL[l 2,4]triazol -3-yl)
“e) %ﬂ?\t’l%n&h(ﬁ‘@-@ ret1Rd-BH-Gnidd 6, SLHT DI,) 4] thiBsd &l ch-@F] 1.4]benzodiazepine-
4-pbrono-2- (2ZH[ 1, 2, 4]triazol -3-yl)- phenyl am ne, was
teo the title conpound (2.97 g, 67% which

V@ssc}l_ﬁ%pﬁﬁég%geﬂﬁpl@%e?@fcwbtﬁnﬁﬁiyﬂ BH-VB3a 8 Btr7azdd¥nkb [ e]azulen-

3-oht 62-62 -104- mm@@rlgﬁﬁqg}@ﬂ 9 brgrnq-AHgh3da.fetseazs- b[enZO e]azulen-5-
I?E % &)ﬁ{f%fegl 8 tie t]-desconﬁjéound (1.19 g, 35%) which was obtained as a light

enzodi azepi ne- 10- car boxyl ate to As described fo
ebq@n@] solig3d§: m/ e = 344. O [M+H]".
9-chl oro- 2- (4-fl uorophenyl )-6H1, 3, 3a, 6-tetraaza-
benzo[ e] azul en- 5-one (2. 86 PGyan1696 Mol ) instead of
9- brono-6H 1, 3, 3a, 6-tetraaza- benzo [e] azul en-5-o0ne

%gp%ﬂleht-%ctzﬂfﬁm& ehlyl)lger ﬁﬁma%qlgb 41682 rz;ynaa;olzms-

.obt ai ne | ow soli1d. Ms: =
Z\g]zil 41 ‘{W@F}IWPB&%T%ETWI%S Et hyI
3-chl _ T % F+|§%

allllnaz[)hn 52 6ne,]

bﬁ%ﬁlé?sdh'@écﬁf@t emﬁ;ge Eﬂf) glg&ﬂbrﬁtb-c?a)no phenyl)-carbamic acid ethyl ester (5.00
9 or 3, 4~ di.nmet hox en
CBAZIRBIOD; SIS B AREUP S ONE RS G BASetrq G ester, using &

eﬂ@(’iﬂ%@z}&aﬁhd@ nﬁz‘dﬂéa@rdf fanoMarieazhs wub forpartbdrd theaitle dompound
z hélO g,%%‘t%s Wh131 was obtained as a light yellow solid. MS: m/e = 315.1 [M+H]™.

b) 4-Chloro-2-(4-fluorophenyl)-2H-[1,2,4]triazol-3-yl)-phenylamine
As described for example 23c) 9-chloro-2-(4-fluorophenyl)-6H-[1,2,4]triazolo[1,5-
c]quinazolin-5-one (6.82 g, 21.7 mmol), instead of 9-bromo-6H-[1,2,4]triazolo[1,5-




g, 22.3 mmol), instead of
4- br onp- 2- cyano- phenyl ) -carbam c acid ethyl ester,

wW@200604@381- 20 di met hoxybenzhydrazi de i nst ead PET/EP2005/010655
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fornyl hydrazi ne, was converted to the title conmpound

(7.55 g, 95% which was obtained-as a |ight yellow

solid. M5 me = 375.4 [M H -. Db)
]@mlrxmcémgS(ogem@cngeh@dﬁ@ﬁwt)tlez:pmpound (3.98 g, 64%) which was

%b%alﬁ%& 5 %ﬁ%}lt yg’]léov JsIRNeRY LAILRGo HSMlgspT i bed for

-6H[1,2,4 traazolo[l
) H

alf‘"‘ ‘Ell‘ ZU.

ofs &sam%a%{ﬁ? [r%plg% L &}ﬁ&%‘ kﬁ-@ﬁue}og)%ﬂﬁmﬁ 5165;4 1eR&r0l-3-y1)-

was converte title COHPOUH
12

virheoplamene (bt @ildédnmel)ainsteah %rbrqraw%@ﬁ ﬁi 2 ﬁ/hrlawé Sé)

3 0
T
das@ﬁfw&)efd sblod. M&WI%SM IM+H]"
4-chl oro-2-(5-(3, 4- dlnethoxyphenyl) 2H[1, 2, 4]tr|azo

504

9)chloro 2.(3 4- dlnethox phenyl

] 2 oundy(5 Og g, 73% mhich

t -

el

3b@nbbﬂ arufen(- 30t 2. ﬁ@g Heddphehyinytegpf Srbepape i1 éﬁ&ﬁ ~tetraaza-

[ %ﬂﬁggiﬁu’l 091% Jaw (i%gfkrtL to the t1tle compound (63 mg, 1.7%) which was
ca for

i azepi ne- oxy descri be

exlatajmled a@8&}ht yellow solid. MS: m/e = 424 1 [M+H]

9-chl oro- 2- (3, 4-di net hoxyphenyl)-6H 1, 3, 3a, 6-tetraaza-
benzo[ e] azul en-5-one (3. 71 gy, 4yl ) instead of
9-brono-6H1, 3, 3a, 6-tetraaza 5 benzo[ e] azul en-5-one

Wiy KR Q}éﬁ{rb%d 3@dﬁﬂ&h$b§h€nﬁﬁ9ﬁ%ﬁdaﬂl B4 10:24) Aﬂ]@t%zolo L5-

brown solid

alne as
48H14] lpquqimzepmea%ﬁ@f SZEYlﬁtehw
; 5 ‘

& ?11’1 g -one

ﬁ@‘d@&nbgcﬁfdrr&ﬁﬁﬁﬁ 2@b)14-5hl@¥0 E—'lcy@ncﬂlnhéﬂya)zﬁirbe{rﬂucﬁcﬂ etlyl ester (5.00

41benzodi azepi ne- 10- car boxyl ate As. descri.be
egazﬁﬁ g )nl‘?stead of 4-bromo-2- cyano- ehenyl) -carbamic agld e’gnyl ester, using 3,4~

5(9 g&g@a Heyqﬁé)'én y%ré’z@de@ngt@afd&afg By Rfifd, 3vW Leirebted BEthe title

95@@9@%@ 15 8 93%) Mfilét W;%gﬁalat‘é{w%scﬁléqhéi’%} oapsobidoMs: mygs 375.4 (M

cenverted to the title conpound which was obtained as
a white solid. Ms: me = 311.2 15 [N%Fﬂ+ ~b) Ethyl

3-acetyl am no-9H i ni dazo| [ z-Io 1,5-d
[ o) diGidesodiladubmstioxphesy S
3A§We&%‘oga'lfdrmxgﬁﬁéb%cﬁQ—@ﬂlokﬂ-Z%% @dlfﬂeﬂ&ﬁg‘p e:h.yﬁ 6H 1, 2 ,A]triazolo(1,5-
]| benzodi azepi ne- 10- cawgéxyl g ng é_ % 1
nﬁhu}nE}Zﬁ invyor o1 ({e37(2380-iym erfef % 5B B2 4lgrigeolol 1,5
c]quinazolin-5-one, was converted to the title compound (6.24 g, 91%) which was
obtained as a light yellow solid. MS: m/e = 331.2 [M+H]".

¢) 9-Chloro-2-(3.4-dimethoxyphenyl)-6H-1,3,3a,6-tetraaza-benzo[elazulen-5-one

As described for example 23d) 4-chloro-2-(5-(3,4-dimethoxyphenyl)-2H-[1,2,4] triazol-
3-yl)-phenylamine (6.18 g, 18.7 mmol), instead of 4-bromo-2-(2H-[1,2,4]triazol-3-y1)-
phenylamine, was converted to the title compound (5.06 g, 73%) which was obtained as
an off-white solid. MS: m/e = 371.0 [M+H]™.




20 acetic anhydride (0.50 nL, 5.29 mmol) and the
reaction mxture was stirred at anbient tenperature
WO 2006240088 The resulting solid was filtered anPCTWEBIN@E010655
with toluene. Recrystallisation fromethyl acetate
provided the title conmpound (268 g, 74% as a white
crystall|ne SO|Id I\/IS rﬂe:353 le 19
' (3.4 etimathoryheny A% ’qLLiazolo[LS-

14 ek{d Q ﬁ{eho aﬁ, 1a[[e 1, 4] benzod| azepi ne-
2A90dnsnmbﬁ for éxaimyde foﬁé@l‘ﬂb:kybe?ﬂ tohidimethexypheayly6Hal 8 3p 6-tetraaza-

g%tr)llzype a ﬁ%_n msf‘%( ﬁgf@:‘ﬂéfgﬁg)ﬁ%gta%mf@ Eﬁ%aréé-glalll Qﬁa,@-QetQaaza-
5 Cloppefe]aybni Hené W@s ﬁmg'ertadl%) therbitly cqmyomné(w % é&%t) mdich was

t%ggctgll’%gas% hsctbrgwr?? lcpf\/lfnllsfv\ésﬁ% 23} d1§+ After cooling

errpera uré i nto i ce-water
(300 nL) and aqueous anmoni a (350 m.). The resulting
brown precipitate was col | déxaopley8filtration) washed
with water (150 nL) and di ssolved in dichloronethane
( B8yl Btacetyliainondidtimidazofiab-al 124 lwiszolelhdr el 1 4]penzodiazepine-10-
n and the filtrate was washed with brine
Rt b

and dried over sodiumsulfate. Purification

10 b% 1230919{11%4@1(33&15%4 E522009/ 040661 [1,533[1,4]benzodiazepine-10-
romat ogr aphy (S 02, heptane:ethyl acetate = 95:5 to
Zwﬁzﬁa_téfforded the title conpound (9.09 g, 76% as

aAp Qs‘éﬂb«?tfﬂ'ukgxan[}?e 29@ &. atmﬂ’xg5éﬁ- 1 323‘4" éﬁe*traa@ béx?z‘o@'] azulen-5-one (8.60

trl orone OX -pe -Car bam c aCId? ){
eg,t4é)r0 mglqﬂ)egcstqa@@(ﬁ Ithgpme |,3e3a2635€)traaza -benzo en-5-one, was

co r%eﬂgd ?o etl l %?ﬁl%%ﬁ@%}/%%%ﬂ{ ﬂédla%a(\/&négsoﬁd M4 18/e2=311.2
am no- sbenzoni tri | e, was
15 civivent ed to the title conpound (8.53 g, 71% which
was obtained as a yellow solid. Ms: me = 275.2
[ MtH] +. c) 9Tr|uoromsthox-6H- 1241tr|azolof
1b 1 aty} Q 4igiag ; dbempdiazepine-10-

(g-rg 4 tr| fl uoromet hoxy phenyl) car bamc aC|d

ter (8.31 t d N
(4ol enlien of dnemBIei PP batp I dek Pl |5 £0eUpgprodinzepine-
V‘@@ SXAReqd 10 g hOOt bt ﬁlolﬁmﬁlﬂﬂi@(iwmﬁﬁi was aﬁ@&@ dropwise at 10 °C

20 \[mwlﬁ_q(]:;ﬂrg AR t@#&) ed aﬁg? ﬁ%{;@l )owfléﬁé) Tactlon Mt was &rdecPat ambient

iéinﬂdrﬁﬂhlrﬁi@ﬂ 23- )l”hahmsylltlam sudid Awasiddterécdhaddf washed with toluene.

e 23C u [ Q. 740
R @h, Bol %fe%%g@’f% e i sl d (AR0KE, 70%0) as o
iméiifeadys irg-sbhidridS o 11 353 IM+H]
triazol o[ 1, 5-c] qui nazolin-5- 15 one, was converted to
the title conpound (3.22 g, E@@M?adﬁlch was obtalned as
I b lid
2 E qéﬂgﬂg&%ﬁq Sgpcy;—9H-1m1dazo 1,5- a [21 2,4] tr1aszo ,5-d ?}, 4]benzodiazepine-
118.A4ddxkBEO! - 3-y1 ) - 4-trifluoromet hoxy- phenyl | -acet am
de To a cool ed sol ution of

a§Ql&hﬁ%E51EEﬂJ&8Mm&mM]trlazol 3-yl) - phenyl am

0
| r'}.‘o:(—s_olutlon of 2-bromo-4-(trifluoromethoxy)aniline (15.1 g, 60.0 mmol) in N-

25 2

methylpyrrolidone (100 mL) was added copper cyanide (10.6 g, 118 mmol) and the

30 reaction mixture was stirred for 6.5 h at 163 °C. After cooling to ambient temperature it
was poured onto ice-water (300 mL) and aqueous ammonia (350 mL). The resulting
brown precipitate was collected by filtration, washed with water (150 mL) and dissolved
in dichloromethane (350 mL). The insoluble material was removed by filtration and the

filtrate was washed with brine (100 mL) and dried over sodium sulfate. Purification by



g, 12.3 mmol) in acetic acid (62 nL) was added
dropwi se chl oroacetyl chloride (1.96 nL, 20 24.6

wornwbp400Fhe resulting [ight brown suspensi on We&SI/EP2005/010655
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stirred for 20 h at anbient tenperature and was then
poured into water (246 nL) and3St-irred for another 3
h. The precipitate was filtered off and washed with

Wit @natopraphn (5iDn heptrneetiyt wettéei=ORS to 2p78) aliordsd trfitle
f | ¥323. 1
s 348 A0 A A 14 15 e

-tetraaza-benzo [el azulen 5-one 25 To a sol ution
d:i) (2 Cyano-4-trifluoromethoxy-phenyl)-carbamic acid ethyl ester
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i n di oxane
(mml)m)stems»f écddeméchrempbesmm‘fmﬂﬁ way mrmzrt@rétq thpdifle compound

S(t8I : r&l"{oi%ﬁﬁc&% lo):ta?lﬂ%gats Iasleﬂ&)@%licp Rigrinet urﬁ'S WasI+H]*.

tenperature. It was
poured onto aqueous annonlunrchlorlde (1M 50 nL) and
D o ol 4 ‘:’ ) .u P eon The

rﬁ?ég‘ésghw t(ﬁyéﬁ ?ﬂ))‘@@%@ﬂdg %ﬁﬁggx%%t éﬁx@n Sjé:ia:l%aﬂﬁcsaad ethyl
adstayr(888 gt e mmcll)e insteached (htir qra@ 2- %nowh%ylhgarhamrwtd ethyl

P%%Iégﬁso 8Ey%iegggghmﬂ§ n);ﬁg(gm% ([5 My 'é'l 89% M%QQ@L/S QARORE as a yellow

250l TMiSamd¢ = 27 YR {BH f | uor onet hoxy- 4H 1, 3, 3a, 6-tetraa
za- benzo[ el azulene To a solution of 1,2,4-triazole

| ] 2.64
(b Q%@gof‘o‘l‘n%&ﬂ%%%ggﬁ:ﬁ 1810 i) soR ﬁﬂ&glsﬁgldne (

dropw s osphorous oxychlorlde
afis descrlberf»fer soimple 3ir) \Rﬁ@lﬂslPer@BOWo?Hz[1#%%“‘3@(’]@?]0%‘%“2011“‘

[ i%éxe jﬁ ?l ?azo mmo}) }ns:ceaflloff -bromo- 6H [1,2, 4 trlazolo 1, 5 c]qumazohn -5-

uor onet h OX

 ame avabeorrisfted by i ditle compsung (3.228,56% 19h \mso %raeijas a light
agg) t&ﬂﬁﬁﬂ@ %m§_§@9§| eﬂ+for 20 h at 90 C. The

reaction mxture Wwas cooled to anbient tenperature
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Otlﬁ)f(br@ﬁl)lc sxﬂ{remt ohag ranevetl ibyy|destillation. The resulting suspension was filtered and
the solid was washed with ice-cold water (50 mL). Drying in vacuo afforded the title

compound (682 mg, 24%) as a light yellow solid. MS: m/e = 285.0 IM+H]™.

stlrred for 15 nrn_a d




compound (72 ng, 19% as a white solid. M5 nfe =

380.1 [ M+H] +. Exanple 20 3-Brono-9H i m dazo[ 1, 5- a]
W 2908/040038 r i azol o[ 1, 5-d] PCT/EP2005/010655

[ 1, 4] benzodi azepi ne-1| 0- car bal dehyd a)

3- Brono- 10- hydr oxynet hyl -9H i m#zo [ 1,5-all 1, 2,41

triazolo [ 1,5 25 ddl [1, 4Ibenzod|azep|ne As descrlbed
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5 t [ig2,4] ttlhmldeﬁmuﬁmomﬁathagy 417119/@ Smhrtehaamaé)eom[a]amddne@% mg,
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NMB57m@ Usm)ok k lighttabeadokd. NS:ahlect 33640 MOBH.040038
PCT/ EP2005/ 010655 - 35
a8l El:!l Fiaddlo]1,5-
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rr%a%f%fh%lxb.]re %«rai stﬁedbf% &qgl; g #%e%at?ﬁeql)efér% ’52 ’1?2];4 triazol-1-
15 S B%ﬂﬂum@h@@hﬂ 13- 3hd- Cﬁtﬁaﬂi-bmm fzamldne 133 mp, ] mmol) was
razo
| 185t AP E AT R AR PIR U] Ko e fpecting mixture wes
EHDéVI)qreddm ng‘[lﬁl( ’(oéuh(iblﬂﬂi)tgmggraadé etdrred ﬁ)rlllSﬂhlAmmc acid (0.34 mL, 59.6
or ohydr i 34
DO ARt Ol g CPeRTRe asarirel Ag. ngfee PO e foge povred
t ontanki-Ahter hiehPiesrad bffand Was}VﬁSm&cwdtlef IPeLd1ﬁtﬂ1qﬁ-by2cHDmnatography

SN M T O

| RoRouMNDHNECIONE). as a btesblid. MBemfeessso.i fig+31fi d were
filtered off, washed with water (3x 10 nL) and dried
(60 C, vacuo) affording theEtltI? nmpound (4.01 g, 15
45.8% as a white solid. Ms: e-ﬁ)2879(l\/++) b)

33@&‘0@1&&9ﬁfhﬂlﬂhﬁﬁﬁaﬂ 1R, zﬁ]tﬁézoﬂo 1,524] "Er]],4}Hehﬂ7dii2Qp{ne-10 -carbaldehyd
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220 Sl ke e SEEPL AR
d] [1,4]benzodiazepine-10-carboxylate (cp. Example 23) (1.03 g, 2.75 mmol), instead of
ethyl 3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine-10-
carboxylate, was converted to the title compound (652 mg, 71%) which was obtained as a

30 white solid. MS: m/e = 332.1/334.1 (M+H").

b) 3-Bromo-9H-imidazo[1,5-a]{1,2,4]triazolo(1,5-d][1,4]benzodiazepine-10-
carbaldehyd
As described for example 2a, 3-bromo-10-hydroxymethyl-9H-imidazo(1,5-

35  a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine (600 mg, 1.81 mmol), instead of 3-chloro-




manganese(lV) oxide (188 g; 1.94 nol) and the m xture
was stirred at anbient tenperature for 24 h. It was
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and concentrated. The residue was dissolved in

di chl oronmet hane (700 nlL) at 403G-and ethyl acetate
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(i bovd S0 BRonaa ST PERsBaary ToRES: sk ey heatkd to reflx

4fo@|7 |h@§ Qcfedr @B@im@ to %hkble[nt ferd@peddture, it was acidified to pH=2 by adding aq
gl@? % N% Hp% figut% terg(EQ [:A(SlL)g’FIi Csrollxl%%g Wfaso erva}e)())(%% and the residue

t wam%rp{ngaqgmhqm twaael i00-faL). dhe résﬁltafg sghd 2redfilrared Off, washed
i nstead o

qUthaRsT (A %O and%&‘fidk ]"6@?’%%‘8 ?‘léartzdf‘ftg t P?jg C%rg%%%rbc}# 0l

(25.8%) 93 a QRUR s¥UH. BhS: wars =Ofsy @i (MY, as a |ight yellow 5
solid. M5 me = 271.0 [ MtH +. c¢)
9- Chl or o- 2- phenyl -6H 1, 3

38) ﬁ‘%@%QHM5 0EEh A2 0l48tiabolofies-A%] 1debaizbadepind10-
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4%&&&%@-(5-pheny|-m[1 2, 4]tr|azol 3-yl) -

PHER%bRMIASf (35ch%0910—ﬂ=5@ hyl-9H- ﬂﬁicﬁ@@{lﬁf-a 111,2,4 tr1azolo[1 5-

4- b 2- ]t | h
b dibesiod sraries 55%%3%@3 it kB ey S S K added
V"?r?aﬁ?m&é Wgoﬁae izsan; of Ero\l\fdrfdethé ﬁiﬂctﬁre W& sulffi’ed ata@biend

|
Eienzeezxatum foa%%oltwag fsersd Os’efl gﬁﬁdé(?gb it %%Ofgetgane and
190%%5{}%)2‘1' 'ﬂg@reﬁaugﬁéﬂlﬂss@%d fu@ﬂmﬁPé@dSﬂE&aﬁ@@X)O mL) at 40 °C and ethyl
| or o-

E t et raaza- bﬁnz%[ﬁel_ J en-
5 aegiate (0 bwas]_z(ﬁd@df?{-}tﬂ p)roqhﬁ:é ts@g@d &g crystallise 1ng the
9 d%ﬁﬁgm@{fﬁ:ﬂae Fras ByaPotRld AAe E’cﬁfﬂzﬂl{e@&cﬁmgﬂgiﬁvachﬁ affaeded the title

was convert ed tot?etltle conpound +
whbrRowad (i &i78960)2s agellqw ﬁItYSt?]éllnF é%&ds M e By QUEH).
424.1 [ MFNH4] + Exanpl e 23 Ethyl

3-bronmo-9H-i mi dazo[ 1, 5-a] [1, 2, 4Qri azol o[ 1, 5-d]

[ 1, 4] benzodi azepi ne- 10- car E3sgpk22

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

a) 9-Chloro-2-phenyl-6H-[1,2.4]triazolo[1,5-c]quinazolin-5-one
As described for example 23b) 4-chloro-2-cyano-phenyl)-carbamic acid ethyl ester (5.00

g, 22.3 mmol), instead of 4-bromo-2-cyano-phenyl)-carbamic acid ethyl ester, using
benzhydrazide instead of formylhydrazine, was converted to the title compound (6.50 g,
98%) which was obtained as a light yellow solid. MS: m/e = 297.1 [M+H]".



20 a) 4-Brono-2-cyano- phenyl)-carbam c acid et hyl
ester A suspension of 2-am no-5-bronobenzonitrile

W@ 2@6040938 297 nmmol ) in ethyl chl orof or mat e (1BAT/RP2005/010655
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1.48 nol) was heated at reflux for 5 h. The excess
ethyl chloroformate (99 m) we® distilled off and
t ol uene (96 rrL) was added Sl ow add|t| on of

Y ABE | The

cliles ﬂyfép <|3a g@l éh?(&tpeéjﬁpéﬁy? %Hf li&]g# %ﬂ)@o O[Eilgd ﬂumazohn -5-

nse n va

t d)Itd @.3d@pbd mtn()BAmsteaqgof %B%maéHaH,Zb% langelal b5 ¢ quinszolin-5-one,
9
thas co&ver?efl%g éﬁc]ﬂée G ng; Q)?:g g(,) Whﬁc'ﬂ'x}rfs L(I)ﬁt%}ﬂn'ed 3s 2 light yellow

4scbicloNtS: ﬁﬂeyaﬁwdm -carbam c acid ethyl ester
(40.4 g, 150 mml) in NWP (170 ni) was added

gAndésenbnd ﬁoogmmpiwéé@) 4-tlilowe?-(t-obked 25 | bél‘lﬂ)wamifﬁ -B)-
]rr)]h amme 50’ éLP rﬂg) %gxé)a%g%qg%k Q\B{I&no—}ﬁ?&i ??,E,lél {303 %D—

PPy Was €00 stirre
sphdnylansise,ondslcentezttdby tlid titte amipound f# 40gsTR96) ‘MhltCh was Obtamed as

wat e - ol |+n vacuo afforded the

t?’?Pg@gg?ﬁ Bdﬂ\d? P _31%@4%% as a light yellow

solid. M5 me = 264.9/267.0 [ MtH+] . WD 2006/ 040038

POTEHERPDOBI06I-068Enyl- BT -imidago Brnati 1.2 4ﬂtnazolo[ 1,5-d][1,4]benzodiazepine-
_,C4l]bt0rilaatzeol -3-yl)- phenyl amine To a well stirred

9Ab desmb&l—t’o[r laxaﬁnldl]eﬂﬁé )bz dilofot2 pheidithdBelai tebraarmebenzo e]azulen-
2. 17 2. (d §
\(Ng ong ég{lé & ]aqlt) %:mspeag%w g?%ﬁgggl% $9 3a(6 é&%_lﬁ%al%%%%&%zulen 5

ZBnéwﬁd conzéitedmnthy titlfhempbumd 6. 3@5 3h%étv\émdawas1czb@al®c¥ wra light
5 res tion was cooled to 27 C

aﬁ Ot“ﬁ%’hgh@dug’l/ b g %T&o%@ﬂﬁést allize. Water (146 nl)

and 1-octanol (1.73 nmL) were added and the pH of the

suspensi on was adjusted to EgaBpls\23t he sl ow addition

of glacial acetic acid (14 nL). The resultl ng slurry

wighyd 8ibrpee-91rimi&aoki,bral (i Ret | trizple [Wasl] Boflperrodinzpgine-10-

fil g% %h&n and washed with water and 2-propanol.

Dryl ng’1n vacuo afforded the title conpound (25.2 g,

Sm@-3-k % Waﬁﬁ'rmgaa&/@th 1Qi e = 239 0/ 241.1

-tetraaza-benzo

aAﬂuep@rsw@rm‘ Pl d A T VL g»@?ﬁmrpoli i etﬁl}ﬂ
hl%%@ﬂorr% t% 614#139_‘1 | 281 %g ﬁgéed)atgeﬂ&%r BIKDIThe i E}Etess ethyl
di‘oxane (8

was CO

pyridine %g ed to
12h1@rofArrs@uel§99 o) ofis dhtibeceiéan tolue@ﬁ (& dia W9 afg@drﬁlow addition of
é AR e | 2@8 qx&lg)tlﬁg\lmeetdt}?fstﬂ%ngn Mk MRS AAGEE vk QBINCcEE by

r aper he m xture was stlrred at
1@1@uon1@d@ms@d with qytlehessne tPwinsda veguoratiprded-ihg titlgrempound (54.3

agfgé} Za&{}%xg}'i{}geédﬁdlﬁg e =3618B9b IM-FRE M Xture was

ient tenperature. The pH
thereby dropped to about pH:9 and it was adjusted to
9 1,52 SUBRpDPBE | on t he residue

W&ISO ais'go'h{t[o“?ldoi’a@lt bxjo"i_’hcpZ fc%nd)’ Bhéﬂyﬁ—carbamm acid ethyl ester (40.4 g, 150 mmol)
in NMP (170 mL) was added formylhydrazine (10.0 g, 150 mmol). The resulting mixture
was stirred for 1.5 h at 160 °C under a gentle nitrogen sweep. It was cooled to below 100
°C and water (340 mL) was added slowly. The resulting slurry was cooled to 25 °C and

stirred for 15 min. The solid was collected by filtration and washed with water and 2-

propanol. Drying in vacuo afforded the title compound (32.4 g, 81%) as a light yellow
solid. MS: m/e = 264.9/267.0 [M+H"].



in water (650 nL) and ethyl acetate (22 nlL). The
crystals were filtered off, washed with 20 cold water

w@paedsdodsl i n vacuo. Trituration in ethyl acetBCBEPDOD010655
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m.) afforded the title conmpound (13.4 g, 46% as a
l'ight yeIIowsoIid. V5. me =-5790/281.0 [ MtH +. e)
Et hyl brorm-9|—|-im'dazo\£h315a1[ 1,2,41 triazolo |

1C)&Lﬁﬂ{&l;lzﬂbblm&ﬁ]dﬂmﬁr phanvlaminpoxyl ate To a
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or't1ons ution of
i Emyaygnnme@ aﬁf@dédﬂxlazlttﬂ congRuBdADL ¥, 796 TR 1(g1115e1}@m solid. MS:

The resul ting suspensi on was
rreagp ﬂ&rﬁlﬁk at -10 C and then cooled to -65 C

The sol ution from above was added dropw se within 10
i n9-Bnomb e 1i3daf-tetnaaza-lednizo fedatulenay-one h at anbi ent

t %"8%%5%%2 br@%@?—&%ﬁ% 4 &Iagolrg‘—%’%%%n Q&I%%S(Z?t() o/g ﬁ@fjmmol) in

oure
rrﬂl)oxamm (880 mll) 2ad @Vadme((%o mD) wawheoh:césum G sv»bltlon of chloroacetyl

PLC e@%i‘? Ii[f %Eﬁ&%??r{ ?}%ﬁlg/%gnelr (%gé I%j%a?%édé’éﬁ;l&pwwe over a period
( f6?8 ndéz d"l&?dnmtdry fwas muhzttelO(’QS 131°%. for¥ 5yinmy amdmtrvdedmithm 5 min
o aBE a2 Ry SREISE ool ' i B8 o8k B0z 5 bt
EtfmplienB teatipeyatyte: ke pHi thamby flloppedto gbbup pIﬁ]=9ta:mdalzwa&ﬁdﬂusted to

LoPrilb et PNZRH) ABER LGk n B RIS A e MloCor 30 min

t lin azet (650 rﬂL)E&ndcé}h){l adgtdtle bmmbbjr]‘ebz@p}rste& Wére (ﬁ&lemdxﬁ waghed with
glld ﬁa%?rfalrn 61%f i #g f%&a%{g[%l 1%lé|fhyT]aéje%aZtQ {OO]mEF Forlled the title

1 céﬂnbemﬂd) clizaize ps%e ab Dliglaryelooy kaide MExaap 27 928381( BM+H]".
ng, 1.00 nmol), trlnethyIS|IyIaceterne (2211, 1.55

- Y, . = = = 232
p)_cg trlethylamne (500I 360 mml) |n THE(5

f mhi e
'rll:h)é)r? su&}z}e&sl(g b(g%rnalbﬁ-g ;[] 3.3 te%@a%lgénzgfe?%&t 51 810 .7 g,38.5
amtnbh én tidarifbromn (mom,; ﬁhramhom Ataxdaksikcpwad &ided I‘ﬁNachm?iChYl-P-

bl (B3t Pe L Ao RSB bre LG (o AL B . The

( Hi%urd @asdtyred Toe2 Bk el thg&ea:odlmistoé’wﬁﬂamﬂqnbu\md ihto aq NaHCO;
et( P(%}o, 575 mL). After 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. 5mmol) was added in portions to a
solution of ethyl isocyanoacetate (4.42 ml, 38.5 mmol) in THF (115 mL) at -25 °C to -10
°C. The resulting suspension was stirred for 45 min at -10 °C and then cooled to -65 °C.

The solution from above was added dropwise within 10 min and the mixture was stirred
for 16 h at ambient temperature. Acetic acid (1.6 mL) was added, stirred for 15 min and

then poured into aq NaHCO3 (5%, 460 mL) and ethyl acetate (96 mL). The resulting



acetate (40 m) and the conbi ned organic | ayers were
dried over sodiumsulfate and evapor at ed.
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rﬁO}npml@dt @ﬁlés@ﬂ ) 35 &Wlﬁ‘P?@l\Mg teiF 3L M h at
anbi ent tenperature.lt was to concentrated in vacuo
%}Chtﬁﬂlsr EReh i OH-48idBd[1 sﬂjﬁﬂ tRhdolo UL AN E L b ARbBre-10-
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tydr o- bi s(2- met hoxyet hoxy) al umi nat e sol uti on
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arﬁ@@ﬁnéﬂ@ 18 %Wa@%d’éﬁ%et?%ﬁlm%nﬁlﬁﬁ ﬂﬁoﬂd@ﬁn te0le6 mg, 0.74

nperature he m xture was quenc ed agueous HC1
115n(od) 4,70 Ui fier sfmingtioy 3Qepist @atrth@(bernma@tre @5 doy icappdywas

%Bim%zﬂ)v% & Qe E:atgq INEQUIIRRAL TS h%ﬁfrﬁ'%n ’Eﬂe%&ﬁﬁ% Wa@Hﬁ&ted with ethyl

|t was extracted with et

asetatg @0 @dd aml yas Weﬂhed vithagieousggdinm h@r@gmﬁ@b@aaw apurated).
bflﬁéla%'uegﬁé 1§§jer9\)(7€1re eSO RH le&f:ﬁ SceBaWEHE combined organic layers

were dried over sodium sulfate and evaporated. Purification by chromatography (SiO,,
heptane:ethyl acetate:dichloromethane:methanol = 75:15:10:0 to 0:80:10:10) afforded the
title compound (135 mg, 84%) as a white solid. MS: m/e = 320.0 [M+H]™.




evaporated. Purification by chromatography (Si02,
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as a white solid. Ms: me = 404.3/406.2 [ MtH| +.
Exanple 26 1- [3-Bronp-9Himda¥o [ 1,5-a] [1, 2, 4]
triazolo [ 1,5-d] [1 , 4] benzodi azepin-10-yl] -butan-
| - one To a solution of of Bxamped59H-i mi dazo [ 1, 5-a]
[ 1,2,4] triazolo [ 1,5 25 d]
[ZLMe]tb@chthyla%bmm@9m:mdmdk§+al b, 2¢ltdazolo[1,5-d][1,4]benzodiazepine-
Eﬁ'%x hyl -amde (78 ng, 0.20 mml) in THE (10
was ‘added propyl magnesi um brom de solution (2 Min

T, ngxt%t@e Btsodfhid g1h¥lﬁp@lﬁs(zahe d%?eﬂdﬂ Elu%ﬁn% 93951 M in toluene, 0.19
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1(31~5Br thml )odadi stirkd £or 30 mirgatap “C1After, cAp})hng te@ ¥ @qpeous sodium
tangJchL: ésa}:lﬁ]a{%anlzd)rq )%%ag%a@eﬁil%dyﬁ Lfabﬁgﬁtc?egaz% Hg ’%ﬁate (20 mi).
[ The ptfantaligzovet lvasheﬁ vd}h Prine, dtibé nmdpélzmp @te and were
mma;:p)o rRox )ﬂun‘ﬁc% q? trgr?lx%él:rfﬁrbhﬁ )(Ll')lOéz‘, ee% 0.20

nagnesi ut|on(2 Min
Tbcﬂ"e,tatadﬁﬁldmmeﬂlaﬁ@ rﬁ@d10)20|tn ) é&domfforg}qxb@;lm}agnwpund (40 mg,

r title conpound
%ﬁsa 2 M‘e’rqlawas 4@%55%0?15%[&\? rgewhl te solid. M
rﬂe:388 [I\/H-|—|]+ Exarrple 28 10
1- [ 3- Brono- 9H-i mi dazo[ 1, 5- aFxfmpl2,26] t ri azol of 1, 5- d]

R 0 R P R ey o

[on2, 4] triazolo[1,5 d]
[1,4]benzodiazepine-lO-carboxyIic acid
niohoxiutivatdfyf 3 drome--8midgzo[0,528) [ ke triazolabl, g

5 1¢ dpﬁﬁgyénfogggﬁ?ﬁg %(I) g%%g%ﬁiclé@]d%&ﬁ'b%e m%%)}i' LhB8e (8- me, ¥20 mmol) in
THE (10 ml) was added propylmagnesium bromide solution (2 M in THF, 0.30 mL, 0.60
mmol) at -78°C under an argon atmospher. After 5 min stirring at -78°C, the dry-ice-
bath was removed and the reaction mixture was stirred for 4.5 h while allowing to warm
to ambient temperature, followed by stirring for 23 h at 40 °C Further grignard-solution
(1.60 mmol) was added and stirring continued for another 22 h at 60 °C. After cooling to
0 °C, aqueous HCl (1 M, 4.0 ml) was added and the mixture stirred for 1 h. Aqueous
sodium carbonate (saturated, 8ml) was added and the mixture was extracted with ethyl
acetate. The combined organic layers were washed with water and brine and
werevaporated. Purification by chromatography (SiO,, acetonitril:water:triethylamine =
9.5:90:0.5 to 94.5:5:0.5) afforded the title compound (28 mg, 38%) as an off-white solid.
MS: m/e = 374.0 [M+H]".



15 mmol ) instead of propyl magnesi um brom de sol uti on,

was converted to the title conmpound (23 ng, 30% which
wor®enptas ned as a |ight yellow solid. MS: nl ePET/BBB09010655
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Example 30
1-[3-Bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [ 1,4]benzodiazepin-10-yl]-
ethanone
As described for example 26, 3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo{1,5-

30 d][1,4]benzodiazepine-10-carboxylic acid methoxy-methyl-amide (78 mg, 0.20 mmol),
using methylmagnesium bromide solution (3 M in diethylether, 0.20 mlL, 0.60 mmol)
instead of propylmagnesium bromide solution, was converted to the title compound (10

mg, 15%) which was obtained as a light brown solid. MS: m/e = 346.0 [M+H]".



15 instead of propyl nagnesi um brom de sol uti on, was
converted to the title conpound (3 ng, 4% which was

wWo@bitalseas as a yellow oil. MS: me = 421.9 [ MP{HEP2005/010655
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Exanpl e 33 1-[3-Brono-9H i m dazo[ 1, 5- a]
[1,2,4]triazolo[1,5-d] [1,4]bedzoedi azepin-10-yl]-3-
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[ As dtsoebabid azappln 26,05rbtqm(29(—131.m1dazo 1,5-a][1,2,4 tr1azolo 5-
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S [ SR g0 )
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t hy %
e BT R & 20 bk U8 Bngpund (4 59
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propyl magnesi um br om de sol uti on, was converted to the

Example 34
[3-Bromo-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-d][1,4]benzodiazepin-1 0-yl]-phenyl-
methanone

As described for example 26, 3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d)[1,4]benzodiazepine-10-carboxylic acid methoxy-methyl-amide (78 mg, 0.20 mmol),
using phenylmagnesium bromide solution (1 M in THE, 0.60 mL, 0.60 mmol) instead of
propylmagnesium bromide solution, was converted to the title compound (12 mg, 15%)
which was obtained as a white solid. MS: m/e = 406.1 [M+H]".



ng, 5% which was obtained as a |light yellow solid.
M5:. me = 456.1 [ M+tH +. Exanple 37
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Example 38

Ethyl 3-(2,2,2-trifluoro-acetylamino)-9H-imidazo[1,5-a} [1 ,2,4]triazolo[1,5-
d][1,4]benzodiazepine-10-carboxylate

To a solution of ethyl 3-amino-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-
d][1,4]benzodiazepine-10-carboxylate (150 mg, 0.48 mmol) and N,N-diisopropyl ethyl
amine (0.25 mL, 1.44 mmol) in dichloromethane (5 mL) was added dropwise at 15 °C
trifluoroacetic anhydride (87 uL, 0.62 mmol). The reaction mixture was stirred for 30
min at ambient temperature before pouring onto aqueous sodium hydrogencarbonate
(saturated) and extraction with dichloromethane, drying over sodium sulfate and

concentration. Purification of the residue by chromatography (SiO,,
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[ 1, 4] benzodi azepi ne- 10- car boxyl ate As descri bed for

exanpl e 39, ethyl 3-am no-9H i-fiddazo[ 1, 5-a]
[1,2,4]triazolo[1,5 d]
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trlazolo [1,5- 1o d]
[ 1, 4] benzodi azepi ne- 10- car bBxgingleedlAs descri bed for
exanpl e 39, ethyl 3-am no- 9H i m dazo [5 1 5- a} I
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chloride instead of isobutyric acid chloride, was converted to the title compound (20 mg,

10%) which was obtained as an off-white solid. MS: m/e = 397.0 [M+H]".

Example 42
Ethyl 3-formylamino-9H-imidazo[1,5-a][1,2,4]triazolo[1,S-d]{1,4]b enzodiazepine-10-
carboxylate

To formic acid (3.04 mL, 81 mmol) is added dropwise acetic anhydride (92 pL, 0.97

mmol) and the reaction mixture is stirred for 1 h at ambient temperature before adding



Ethyl 3- (3-ethyl-ureido)-9Himdazo [1,5-a] [1,2,4]
triazolo [1,5-d] [1 ,4] b enzodi azepin e-

wdaeoemsdosxyl ate A m xture of ethyl 3-am no- 9H PCT/EP205/)10655

10

15

25

1,5-a] [ 1,2,4] triazolo [ 1,5 d]

[ 1, 4] benzodi azepi ne- 10- car boxyl4dt-e (50 ng, 0.16 mmol),

et hyl isocyanate (19 L, 0.24 20 mmol) and

tethd & rarhian: Hé-inidazo[ 1, Da 162 htwiazolp L, 57HH 1 (4dbenzpdiggepine-10-
c%%o‘?tgla]ﬁeo(tlf)@&r%% 3h 91{ él\)\azgﬁeg)?ﬁ {at{gt g C?'t Rtiks E@rﬁﬁe‘x‘ﬁtﬁré"ﬂﬁleous sodium
dlM@ncmboMﬂ éf;alf-mure@dbweer adsled naudrﬁtsmrfga/t’aé caninued for 30 min.
1%’@&% s o%%ltf?%h%;&ﬁgﬂhgx%/Rjetﬁaggkgelz' ﬁlllé% pLbin ed oréaguc layers were

I oma raph oronet
tchleﬁszzvtr $odatﬁrhcsnlﬁad atdheortcettraged. mit@llllm:tl 1f80mgnet12291¥8 fallowed by

BB HormMBerofif e aprdfiea thd it lorfipodtid BH%RY, 24R9 Hich was

SQHI&hedaHzeWhltmcdldzMSf mle 5333.9[M+HUY] triazolo [ 1,5-d]
[1, 4] benzodi azepi ne deri vatives of the formula rN O
NRZ 1 RNN ~ Rz | i s hal ogen,

| ower al kyl, | ower alKki nyI cyclfeloa?kyl | ower al koxy,

(ﬁchﬁ"ii Wﬁgcar W%ﬁls S{r}mlg%& E’ﬁfl agmg{}g BTt Ut ed

b@]lbﬁbeuzodlmplwb%wtmmkase selected fromthe gr oup
consi sting of hal o%n or | ower al koxy

h@ti}l@%g@??d fopmemmpde kylethl %xmn%%equazqﬂlérggl kg triazolo[1,5-
&’@'F 4] t\%h%é(zegmg@'&)fﬁb Schtatd ( 1'19}%‘% O%I‘Sih’{[lnol &Qfgéth lch}oroformxate

optl onal I'y subs ut ed ower alk
oinstead ofjephutytieacid dupyie, WanpRIVEItRRD hﬁ/ﬁ’é]leéPWPREn g 66%)

t@fﬁlcﬁ@ﬁ? oﬂfaufyd A "\A@l'i‘tte ’sol‘ﬁf M§ m/@%@ mfeH or

pyrrolidin- one; i's hydrogen, Iomer al kyl, I ower
al kyl substituted by hal ogen, heteroaryl, (CH2) no 15
| ower aI kyl, -NHI|ower al kyEXﬂI@E]]éI“éal kyl or aryl, nis

0, 1, or 3
Ethyl 3- (3 ethyl—ure1do)-9H—1m1dazo[1 5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine-

10-carboxylate

A mixture of ethyl 3-amino-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine-10-carboxylate (50 mg, 0.16 mmol), ethyl isocyanate (19 pL, 0.24
mmol) and triethylamine (17 pL, 0.16 mmol) in THF (4 mL) was heated to reflux for 4
h.The reaction mixture was poured onto water and was extracted with dichloromethane,
dried over sodium sulfate and concentrated. Purification of the residue by
chromatography (SiO,, dichloromethane:methanol = 30:1 to 15:1:) afforded the title
compound (18 mg, 29%) as a white solid. MS: m/e = 382.4 [M+H]™,



and their pharmaceutically acceptable acid addition
salts for the manufacture of nedicanents for the
wo e@aamwst of cognitive enhancer or for the trBEI/RERWDS/010655
of cognitive disorders, anxiety, Al zheiner's disease
or schi zophrenia. 20 2. The usd5ef conpounds of

formula | in accordance to claim1 for the nmanufacture
of nedi canents for the treat @imsof Al zheiner's
di sease. 3. The use of conpounds of formula | in

accoriddhe asd of sabsaitmed jmidazafhjsed) | RB4]tsiazdloMef-d HIL ybenzddiazepine

The. use of..c ounds of fornmula | in accordance to
dﬂ%?ﬁ?ﬁ?oaﬂﬁgggﬂﬂ?he 25 conpounds are
1-[3-fluoro-9Himdazo[1,5-a] [1,2,4] triazolo[1,5-d]

[ 1, 4] benzodi azepi n- 10-y1] WO 2006/N)40038

PCT/ EP2005/ 010655 -46- et hanone} / .

1-[3-f|uoro-9FLinidazo[1,5; " 2\4] ®riazolo[ 1,5-d]
one,

[ 1, 4] benzodi azepi n-1 0-yl ] Rp n-
1-[3-Chl oro-9H i m dazo[ 1, 5-a N4]triazol o[ 1, 5-d]
[ 1, 4] benzodi azepi n-10-yl ] - propang_5N1-one,
1-[3-brono-9Hi m dazo[1,5-a] [1,2,%] triazolo[1,5-d]
[ 1, 4] benzodi azepi n-10-yl]-propan- ®one,1 1- |
3-brono-9Himdazo [ 1,5-a] [ 1,2,4] triazolo [ 1,5-d]
[1 ,4] benzodi azepi n-10-yl] -butan- |- one or 10 1- |

5 VBYEWp-9H i midazo [ 1,5-a] [ 1,2,4] triazolo [ 1,5-d]
[ 1,4]benzodiazepin- 10-yl] -3- nmethyl-butan- | -one.
5R! This helsgempfovemmaikyli roeer efkifybraydbalkyl, lowenelkord Ak, DFIR,

claim | qﬂ%ﬂ_ p.s cycloalkyl. 6. The use of
conpo&ﬁgghg o?ﬂ%ﬁgj$ in accordance to claimb5,
wherein the 15 conpounds are cycl opropyl - [ ..

3R$| uis hpdogen. iRy ¢ pryl, vehigh is [llil?hgzstt uthf PrybpEtutedbygoRgor two
[ 1, 4ubbenend) seeed frokDthe)hdup doRbibamoofhal soealop ivep lkoxy;

[ 3-chloro-9Himdazo [ 1,5-a] [ 1,2,4] triazolo |

o0 oer ot S0 ST AR e b RS o @),-0-

t ri azlowef dlk@; dCH, L-ayhehinbds eptépialy Qubstifutpd b albpleor halogen,
7. Th f : | ' )
T TR POl OSR dhe fGrens o

NHCH,C=CH, or pyrrolidin-1-one;

R ishydrogen, lower alkyl, lower alkyl substituted by halogen, heteroaryl, -(CHz2),O-
15 lower alkyl, -NH-lower alkyl, cycloalkyl or aryl,

n is0, 1, 2 or 3;

and their pharmaceutically acceptable acid addition salts for the manufacture of
medicaments for the treatment of cognitive enhancer or for the treatment of cognitive

disorders, anxiety, Alzheimer’s disease or schizophrenia.

20 2. The use of compounds of formula I in accordance to claim 1 for the manufacture

of medicaments for the treatment of Alzheimer’s disease.

3. The use of compounds of formula I in accordance to claim 1, in which R%is
lower alkyl.

4. The use of compounds of formula I in accordance to claim 3, wherein the

25 compounds are
1-[3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-



8. The use of conpounds of formula | in accordance to
claim?7, wherein the 25 conpound is 1-

wQ Boblouwws®- 9H- i m dazo [ 1,5-a] [1, 2,4] triazol PCT/EP2005/010655
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1,5-d] [ 1, 4] benzodi azepin-10-yl] -4-phenyl -
butan-1-one or 1- [3-brono-9H-468-dazo [ 1,5-a] |
1,2,4] triazolo | 1 5-d] [ 1, 4]benzodi azepin- |0-yl]
-é%mmmenyl pr opan- -one. 30 9. The use of conpounds

LA TR T RN S -

usenef conpounds of formula | in accordance to claim

?%%%!ﬂ(} ﬁ }iam?ﬂga;gﬂ?’ rrf%zo hrgldgl il betnzoch%zo it [1 -yl]-propan-

1L5na] [ 1, 4] benzodi azepi ne- 10- carboxylate 5 et hyl

[ ]1 Tﬁ%h OX§ C? ﬁ%&@ﬁ?ﬁi %[ %IP% %i%%;&}? Qég d li |4 £8 Egcii;Ze%inqu—yl] -propan-

3Laﬁatylan1no 9H i m dazo [ 1, 5-a] [1 2 4] triazolo [

155y AR PP g LAY i By o

t 6hedg@ol 0 [ 1 5- d] [ 1, 4] benzodi azepi ne-

10 car box I 1,.5-

S Ba R i e i A P Sﬁ@i"e‘%\z%%aﬁe@ln i
Oﬁ%ﬂ@L@uuﬁﬁhﬁhe3 ethynyl 9H i m dazo[1,5-a] [1, 2, 4]
triazolo[l 5-d] [1, 4] benzodi azepi ne-10- car boxyl at e,

3 (3, 5.5 P SREPRR68 OGS POPETHIS SR i L which 1 i
[ dycatidyl.t ri azol o[ 1, 5- d]
[1 4] benzodi azepi ne- 10- car boxyl ate, et hyl

1 sboheubs SE Sk tb B ERFRT ety SRR e

3cothpoumishexy- propi onyl am no) - 9Hi mi dazo [ 1, 5-a]
[1 2,4] triazolo [ 1,5- 20 d]

ST BR824 Ry Y Ao
1y§1ﬂ&h&&né]benzodlazeplne 10- carboxyl ate, ethyl 3

; %}'Z g}aﬁr (I;HJ}? %_IZT[T Sd 3]%92[4 trlagolgal 5L91 ’4ﬁenzod1azep1n 10-

b?l@&ﬁ&h@icﬁﬁidi}e 10- car boxyl ate or
cyclopropyl-[3-bromo-9H-imidazo[1,5-a] [1,2,4]triazolo| 1,5-d][1,4]benzodiazepin-10-

yl]-methanone.

7. The use of compounds of formula I in accordance to claim 1, in which R’

is ~(CHjy)s-phenyl.

8. The use of compounds of formula I in accordance to claim 7, wherein the

compound is

1-[3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-4-phenyl-
butan-1-one or
1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-3-
phenyl-propan-1-one.

9. The use of compounds of formula I in accordance to claim 1, in which R%is

ethoxy.



25 ethyl 3-(3-ethyl-ureido)-9H i m dazo[ 1, 5-a]
[1,2,4]triazolo[1,5-d] [1, 4] benzodi azepi ne-

waeocasdossyl ate. 11. The use of conpounds of fRCEPZ0$/010655
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in accordance to claim1, in which R3 is hydrogen. 30
12. The use of compounds of forrula | in accordance to
claim1l, wherein the conpound is 3-brono-9H i m dazo

[ 1, 50aTh¢ usk,of céhpbtindszdif@niuld | bratkofdance to claim 9, wherein the
1, 4] benzodi azepi ne- | 0-car bal dehyd or

FOCHOP6 8% i m dazo [1,5-a] [ 1,2,4]triazolo [ 1,5-d]

[ 1, 4] benzodi azepi ne-| 0-car bal dehyd. 35 WO

2006/,04 P P20Q05/ - 151 ; :

O o aO B T A i s elety s 1P Ry M digepine 10
whildxyRe,i s -NHCH2C = CH. 14. The use of conpounds of

¢ \ TPy ) - : . .
Cég%%"guﬁgﬂhiog? JBCLRHLIRNES al']_pl ,ﬁhﬁhﬁﬂoﬁ},éS\_Ag]]?L@]HEthﬁazepme 10

5 3-fluoro-9 m dazo
[ceroxylatssi azol of 1, 5- d]
[ dknl]sbeiednahiag S -Naidalo [a B- DO Y41 iadslod,5-d] [1,4]benzodiazepine-10-
pr olg 2-ynyl am de. 15. Conpounds of formula I-A,
WP EESed by conpounds disclosed in formula |
aahgradirifgot emethakyyDH-idhidrzolL, R3] | 1R, Ntriddold [ 1,6 2] [ R4 Jbereotiinzepine-

mﬂﬁrﬁgqﬁﬁkeis hal ogen, |ower al kyl, |ower alkynyl,
cycfoa? y%,’lomer al koxy, OCF3, -NHR - NHC(OR or,
- dhigP R onRe 9Hsink fagobly é'ﬁ‘j/[ 15eet Itwjazolad 1.ard) i 1,4 Khepacidliazgpine-10-
ug@y@gﬁ&éuted or substituted by one or two
substi’'tuénts, selected fromthe grou i sti of
nethelger R aridard,yal b spgardollon 1T Aleprodiesime 10-
atdBoilate,cycl oal kyl, -Q(CH2)"+1- Ol ower alkyl, -(CH2)R
aryl., Lchais optionall bst.it dihy yl
o?%ﬂaﬁ"%%gh%lﬂ‘é?f&%s‘iy%@n% . mﬁwfﬁf%@ﬁe‘?]ﬁﬂ Ioig’gki be
t 8 1 gvezodiagpirfeeileratrhoxytate,s - NHCH2C = CH, or
ethyl 3-isobutyrylamino-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d][1,4]benzodiazepine-
10-carboxylate,
ethyl 3-(3-methoxy-propionylamino)-9H-imidazo(1 ,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine-10-carboxylate,
ethyl 3-formylamino-9H-imidazo(1,5-a]{1,2,4]triazolo{ 1,5-d][1,4]benzodiazepine-10-
carboxylate,
ethyl 3-ethoxycarbonylamino-9H-imidazo[1,5-a}[1,2,4]triazolo[ 1,5~
d]{1,4]benzodiazepine-10-carboxylate or
ethyl 3-(3-ethyl-ureido)-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-d][1,4]benzodiazepine-
10-carboxylate.

11. The use of compounds of formula I in accordance to claim 1, in which R%is

hydrogen.

12. The use of compounds of formula [ in accordance to claim 11, wherein the

compound is

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



pyrrolidin-l-one; Ris hydrogen, |ower alkyl, |ower
al kyl substituted by hal ogen, heteroaryl, 20

WO ¢@htay83 | ower al kyl, -NH1ower al kyl, cycl oaP&yEPN5/010655

10

15

20

aryl, nis 0, 1, 2 or 3; and their pharmaceutically
acceptabl e acid addition salts-4816. Conpounds of

formula |-A in accordance with claim 15, which 5.
conpoli@he aseoXonipoupds 61 foonala 9 kb acroddange fo daifr hiin prhich R is
14% éilggj olo [ 1,5-d] [ 1,4]benzodiazepin- |0-yl] -

et }g OnRE,” 2006/ 040038 PCT/ EP2005/ 010655 -49 1-
[3-fluoro-9Himdazo [ 1,5-a] [1 ,2,4] triazolo | .

1, 5- d14. [The n4é obemnamdinds efformaia{ym hccopdamsatp claimplip wherein the
cyclopropyl - [3-fluoro-9Himdazo [ 1,5-a] [1,2,4]
t%’qrgg(gqng”% 1,5-d] [1, 4] benzodi azepi n-10- I ] '
- Prgtuban&Heimiado| 1,53 f1, bltvazole! Lai didl 6] bendodazgpine- 10-carboxylic acid

[1,2,4]triazel o] 1, 5-d]

[Rfoﬂ%'%ﬂ%%ﬁlil%z'epi n-10-yl]-4-phenyl - butan-I-one,
1-[3-chloro-9H i m dazo[ 1, 5-a] [1, 2, 4£ triazolof 1, 5-d4_

[ 1, 4] beCoodp@amelpiohfdriud A pmnopapass¢d bpegmpounds disclosed in formula ]
cycl opr -[ 3:chl oro-9H i mi dazo[ 1, 5-a] [1, 2, 4]
t%?cg%cgflgféﬁl%‘g%} [ 1, 4] benzodi azepi n-10- 10 yl]

- met hanone, 1-[3-bronmp-9Him dazo [ 1,5-a] [ 1, 2, 4]

triazolo [ 1,5-d] [ 1, 4]benzodia inQ0-yl] -propan-

1-one, cyclopropyl- [3-bronmo-9H) mydazqg [1, 5-a] |

1,2,4] triazolo [ 1,5-d] [, &™benzodifzepin-10- yl]

-met hanone, 15 1- [ [3-fIRoro-9Hinidazo [ 1,5-a] |

1,2,4] triazolo [ 1,5-d] [ 1;4]benxodi azepi n-10- yl]

carbonyl] -2-pyrrolidinone, 3-f|,\u\o€“6- 9H i mi dazo[ 1, 5-a]

[1,2,4] triazolo[1,5-d] 2

[ 1, 4] benzodi azepi ne- 10-carboxylic Beid I-A

prop-2-ynyl am de, 3-fluoro-9H i m dazo[1,5-a] [1, 2, 4]
triazolo[1,5-d] [1, 4] benzodi azepi ne-10-carboxylic acid
>8PEEIDy [ ani de, 2- met hoxy- et hyl

3- li)r onmo- 9H- i mi dazog, 5-a] [1,2,4] triazolo[l, 5-%]

[111[ gr] bdriegtnalowpt qu 1, lmlymcéd{qb‘d] %e;fwél@ﬁ?l,t lower aJl|<0>EY : Cgs,(;]NHR, -
“Lor }@@R))‘ii'bﬂm% -1,5-a , 2, ri azol o , 5-

[ 1, 4] benzodi azepi n-10-yl ] -butan-1- one,
R®  is hydrogen, methyl or aryl, which is unsubstituted or substituted by one or two

substituents, selected from the group consisting of halogen or lower alkoxy;

R®  islower alkyl, lower alkenyl, cycloalkyl, -O(CHj)q+1-O-lower alkyl, -(CHz)y-aryl,
which is optionally substituted by lower alkyl or halogen, heteroaryl, -NHR, -NR;,
wherein R, may be the same or different, or is -NHCH,C=CH, or
pyrrolidin-1-one;

R ishydrogen, lower alkyl, lower alkyl substituted by halogen, heteroaryl,
-(CH,),O-lower alkyl, -NH-lower alkyl, cycloalkyl or aryl,
n 1s0, 1,2 or 3;

and their pharmaceutically acceptable acid addition salts.

16. Compounds of formula I-A in accordance with claim 15, which
compounds are
1-[3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [ 1,4]benzodiazepin-10-yl]-

ethanone,



25 1-[3-bronmo-9Him dazo[1,5-a] [1,2,4]triazolo[1,5-d]
[1, 4] benzodi azepi n-10-yl]-pentan- 1-one, 1-

wQ 20b0ess OH- i mi dazo [ 1,5-a] [1,2,4] triazol op¢T/EPHONP10655
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[ 1, 4] benzodi azepi n-10-yl] -but- 2(E)-en-I-one,

[ 3-bromo- 9H-i ni dazo[ 1, 5-a] [1,-294] triazol o[ 1, 5-d]

[1, 4] benzodi azepin-10-yl]-o-tolyl- 30 nethanone,

11- (33t bororfi Siidard daze] (1,28 ajazplo| 125-4] il ] bergbdiazersndp-yl]-propan-
044 benzodi azepi n-10-yl ] - ethanone, 1-

13 Bf oro- 9H- i i dazo[ 1, 5-a] [1 2.4] triazolo[ 1,5-d] [

]gyélbpmpxbtﬁ fuep- - Hithiddzp| 1, Ba) [Btdiylazelof ord] LoHbenze8iazepin-10-

Elom) 9H i m dazo[1,5-a] [1,2,4] triazolo[1,5-d]

[Yl Eﬁe &hzodi azepi n-10-yl ] - 2- phenyl - et hanone, 1-

[B{i}ﬂmm—%1mndaia595 k] [1,25t tjazplo] R5-4] [114] bazzoldmzfpm—lg -ydf-4-phenyl-

%4 benzodi azepin-10-yl] -3 WO 2006/ 040038

2065/ 010655 - 50- phenyl - prop an- 1-one,

[13{33t1dnm—9]l—ll-mndzfta>ih5h 18524 tfidzo®] %p-&] [ 1, 4lbeha{diaz6pid} 10-yl]-propan-
5 %benzodlazepln | 0-yl]-phenyl - nmet hanone,

]’3 onp-9H- i m dazo[ 1,5-a] [1,2,4] triazolo[1, 5-d]

[dfclébh:qj?k falcllpepOH-Infidydo] 1,5l d;ﬁ;zﬁm'azﬁloz1,35+d]|{rh4ﬁ:anmd@,zepin-1o-
} rono- 9Himdazo[ 1,5-a] [1,2,4]triazolo[1,5-d]

[Yi E}e B%i azepi n-10-yl 1-2- (3-

ch Bboombeilinidetdiapod e, nu] tAafdle[dsSed | H4 | endediagepirb 1 Gajl]-propan-

[11 2,4] triazolo[1l,5-d]
[0 benzodi azepi ne- 10- car boxyl i ¢ aci d

qwebpmpyp%%&rmd@l{ -ifidh7o[1A-43{ DT, eRsafods| 15+ &l apdivdnoodiadepin-10-
nds of fornmula |I-A as defined in claiml5,
vﬁfgl‘?%ﬁn@B &ss conprises a) reacting a conpound of
fpl[[fBuﬂxﬁ)rbLS(PI uﬁicﬁ)zo[m 5- aq[z,z 4]tBiazdRo ] 115-d [1 )4 ] Bemzadiaiapit -1 g
H(ﬁh orous oxi de chloride (for X = d)
I}Oﬁ‘Y thBHé B phoryl chl oride (for X =
ﬁﬁ(l@)o( AR} AJ a1, 8-ata s udoldf 1,5-ah i Jaenzodiazepine-10-carboxylic acid

prop-2-ynylamide,
3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine-10-carboxylic acid
benzylamide,

2-methoxy-ethyl 3-bromo-9H-imidazo(1,5-a][1,2,4]triazolo(1,5-d][1,4]benzodiazepine-
10-carboxylate,
1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-butan-1-
one,
1-[3-bromo-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-pentan-
1-one,

1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepin-10-yl]-but-
2(E)-en-1-one,

[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepin-10-yl]-o-tolyl-
methanone,
1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-
ethanone,
1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-3-
methyl-butan-1-one,
1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-2-
phenyl-ethanone,
1-[3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-3-



N XrR N NN z RI1Il 20 which maybe isol ated or

maybe directly reacted with a mxture of |ithium
walriosopospyl am de or |ithi um hexanet hyl di si | azPGEEP2905/010655

(E) - (di net hyl am no- net hyl am no)-acetic acid ethyl

ester or ethylisocyanoacetate-t6-a conmpound of formula

WO 2006/ 040038 PCT/ EP2005/ 010655 -51- NONO\ R N

MHMndanEphrl<nmherein Rl and R have the neaning as

C“ besﬂ]{ cﬁ Rt_lg b tr%%?\lloﬁaé:'iiyi%%ﬁﬁr@gﬁ?% 18%y1]-phenyl-

Qﬁﬂhﬂﬂﬁ& of formula R3 Ngx 1o to a compound of

f [g[bqg}n%—é\f—{—?mi&gzc%’ﬁ—a]][l ,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-thiophen-
5 2-yl-methanone,

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

chloro-phenyl)-ethanone or

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

cyclopropyl-amide.

10
17. A process for preparation of compounds of formula I-A as defined in claim 15,
which process comprises
a) reacting a compound of formula
H
N O
R1
| N
N
N~
\I(:{ ,
15 I

with an activating agent, such as phosphorous oxide chloride (for X = Cl) or with
diphenylphosphorylchloride (for X = -OP(0)(OPh),) to a compound of formula

L R =

20  which may be isolated or may be directly reacted with a mixture of lithium
diisopropylamide or lithium hexamethyldisilazide and (E)-(dimethylamino-

methylamino)-acetic acid ethyl ester or ethylisocyanoacetate to a compound of formula



RNI INN1R2 1-2 wherein R3'" is |lower alkyl, |ower
al kenyl, cycloal kyl, -(CH2)n aryl, optionally

waasvidosg ed by | ower al kyl or hal ogen, het erPer/gEP2005/010655

10

15

and Rl and R2 are as described in claiml1, or 15 c)
reacting a conpound of fornula-%0D 2006/ 040038
PCT/ EP2005/ 010655 -52 NO N/ X RLJ NI INN2 R

V with a conmpound of formulas NHZR, NHR2, wherein R2
may be the same or different,” CCH, pyrrolidin-1-
5 one or HO(CH2) n+1-O- |l ower al-k§l, @0oN\a conpound of
formula NO N R3" Rgk N c RZ1-3 wherein
R3' is -NHR, -NR2, where y be the sane or

different, or is -NHCH2C=CH/ pyrolidin-I-one or
Q( CH2) n+1- O | ower al kyl , andNRi(/ and R2 are as 1o
described in claim1, or R? L1

wherein R! and R* have the meaning as described in claim 1, or

b) reacting a compound of formula

R IV

with a compound of formula

to a compound of formula

I-2

wherein R¥ is lower alkyl, lower alkenyl, cycloalkyl, -(CHa)x-aryl, optionally substituted
by lower alkyl or halogen, heteroaryl, and R' and R? are as described in claim 1,

or

¢) reacting a compound of formula



d) reacting a conpound of formula NCN R N NN
Rz VI 15 with a conmpound of formula R*"MgX to a
w@ oovpouss of fornula WO 2006/ 040038 PCT/ EP2005PO1/8B%55/010655

-53- (NORNR3, 1 N NN -~Z R 1-2 wherein R3
is lower alkyl, |ower alkenyl,-8%¢l oal kyl,
-(CH2)"-aryl, optionally substituted by |ower alkyl

or hal ogen, heteroaryl, and R gfﬂd are as descri bed

inclaiml, or 5 e) reacting und of formula f

~'-" NNOH RL I INN2, i th manganese( V)
oxide 10 to an al dehyd@ rmu

N
N
he

R \

N

with a compound of formulas
NH,R, NHR;, wherein R, may be the same or different, NH,CH,C=CH, pyrrolidin-1-
5 one or HO(CH3)y41-O-lower alkyl,

to a compound of formula

R I-3

wherein R¥ is -NHR, -NR,, wherein R, may be the same or different, or is
-NHCH,C=CH, pyrrolidin-1-one or O(CHz)a+1-O-lower alkyl, and R! and R*are as
10 described in claim I,

or

d) reacting a compound of formula

15
with a compound of formula
R¥MgX

to a compound of formula



rNO NH 1 ~RN NN RZ 1-4 wherein R and R2 are
as described above, and, if desired, converting a
w@eorpowas of fornmula | into a pharmaceuti cal | yPCT/EP2005/010655
acceptable 15 salt. 18. A conpound of formula I-A
according to claim15, wheneverSprepared by a process
as clained in claim17 or by an equival ent nethod. 19.
A nmedi canent contai ning one or re Lonpounds of
formula I-Ain accordance wt m 15 and
pharmaceutical 'y acceptap ox¢Thi eff's. WD 2006/ 040038
PCT/ EP2005/ 010655 -54 RG nmedi/canent according to
claim19 for the treatnent eoyni ti ve enhancer or
for the treatment of cognitiveydiMorders, Al zheiner's
di sease, anxiety or schizophrenia, 21. A nmedicanment
according to claim20 for the trBatmert2of Al zheiner's
di sease. 22. The invention as herei nbefore described.

'

S Wherein R? is lower alkyl, lower alkenyl, cycloalkyl, -(CH,),-aryl, optionally substituted
by lower alkyl or halogen, heteroaryl, and R' and R? are as described in claim 1,

or

5 e) reacting a compound of formula

N
r/
N\/{_\OH
R1
Q“\
N
N
he

VII

with manganese(IV) oxide
10
to an aldehyde of formula

wherein R* and R® are as described above,
and, if desired, converting a compound of formula I into a pharmaceutically acceptable
15 salt.

18. A compound of formula I-A according to claim 15, whenever prepared by a

process as claimed in claim 17 or by an equivalent method.

19. A medicament containing one or more compounds of formula I-A in

accordance with claim 15 and pharmaceutically acceptable excipients.



WO 2006/040038 PCT/EP2005/010655
-54 -

20. A medicament according to claim 19 for the treatment of cognitive enhancer

or for the treatment of cognitive disorders, Alzheimer’s disease, anxiety or schizophrenia.
21. A medicament according to claim 20 for the treatment of Alzheimer’s disease.
22. The invention as hereinbefore described.
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