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(54) Title: BENZODIAZEPINE DERIVATIVES AS GABA A RECEPTOR MODULATORS

{57) Abstract: The preseni invention relates to compounds of formula (I) wherein R! is hydrogen, halogen, lower alkyl,
e lower alkoxy, hydroxy, cyano, triftuoromethyl, trifluoromethoxy or lower alkylthio; R* is C{OYO-lower alkyl, isoxazol,
1,2,4-oxadiazol-3-yl or 1,2 4-oxadiazol-5-yl, which rings may be substituted by lower alkyl. trifluoromethy! or cycloalky.; R%is
hydrogen, lower alkyl, -(Cll;)-cycloalkyl, -(CHy)-halogen, -(CHy)-pyridin-4-yl, or (CH.),-phenyl, wherein the phenyl ring
I~ may be substituted by one or two substiluents selected from the group consisting of lower alkoxy, halogen. -SOCHs, phenyl,
[v o] OCF;, nitro, CI%, -NRs, or is -(CHy),-indolyl, optionally substituted by lower alkyl or Jower alkoxy, or is pyrrolidinyl-5-oxo0,
CLO)-NR;, ~(CH:)-OH, -(CH2),-NR; or -(CH-),-henzo[1,3]dioxole; R is hydrogen or lower alkyl; and is 0, 1, 2 or 3: and
to their pharmaceutically acceplable acid addition salts, with the exception of the following compounds: Ethyl 9H-imi-
~~. dazo}1,5-a|[ 1,24 ]triazolo[3,4-d][1.4}benzodiazepine- 1 O-carboxylate, l0-(3-cyclopropyl-I.2.4-oxadiazol—5—y!)~9H—imidazo[1,5-
al[1,2 4] udazolo{4,3-d][ | 4Ibenzodiazepine, ethyl 3-fluoro-9H-imidazo[1.5-a}{1.2.4]wiazolo] 3,4-d}[1 4lbenzodiazepine-10-car-
boxylate, 10-(3-cyclopropyl-1,2,4-oxadiazol-5-yD)-3-fluoro-9H-imidazo] |,5-a]{1,2.4 jinazolof3 4-d}{ 1 4]benzodiazepine, ethyl
3-chloro-9H-imidazo[ 1,5-a){ 1,2,4)tiazolo}3.4-d1{1 41ben/.odm7cpme-lO-carboxyldlc and 3-chloro-10-(3-cyclopropyi-1,2,4-oxadi-
3 azol-5-y1)-9H-imidazo[ 1,5-a]|1,2.4}triazolo[ 3.4-d]| 1 41benzodiazepine. These compounds have 2 good affinity 10 the GABA o5
receprrr et rhans aoe dhosafaes agefu] for the treatment of diseases, related to this receptor.




to their pharmaceutically acceptable acid addition salts, with the
exception or the follow ng conpounds: Ethyl 9Him -
daze[1l,5-a][1,2,4]triazol o[ 3, 4-d][1, 4] benzodi azepi ne- 10- car

10- ( 3- c Y9 PVl - 1. 2. 4- oxadi azol -5-yl )-9H i mi dazo[ 1, 5 PCT%OM?@S
aj[1,2,4]triazol o[ 4, 3-d] [ 1, 4] benzodi azepi ne, et hyl

3- quoro 9H i m dazo[ 1,5-a][1, 2,4]triazol o[ 3,4-d][1, 4]benzod|azep|ne 10- car -
boxyl at e,

10- (3-cycl opropyl -1, 2, 4oxadi azol -5-yl )-3-fl oro-9H i m dazo[ 15-a] [ 12, 4] tri azo
| o[ 3,4-d][i, 4] benzodi azepi ne, et hyl

3-chl oro- 9FL|n1dazo[1 5-a][1,2)triazol o[ 3,4-d][1, 4] benzodi azepi ne- 10carboxy
| ate and 3-Eehkotiezdfing3dayighbprespyd -GRER, A rexentior modulators -

azol -5-yi)-9Him dazo[ 1,5-a][1,2,4]triazol o[ 3,4-d][1, 4] benzodi azepi ne.
These conpounds have a good affinity_to the GABA [err]5 receptor and they
are therefore useful for the treatnent of diseases, related to this
receptor. TMPBIIQZ&&%%%K i6E c}{ﬁ!}érheéféltﬁ%ﬂmﬁﬁt@&ﬁmd% derd thﬁﬁh ez égf;(%AG’* A
receptor tors present 1nvention Is concerne 'tuted

i mi dazo[ 1dH1é]b€{nIO<2ﬂ$Pm€|6'321®¢t@{€&O'Bﬂle(f?ﬂmﬂglfob@ﬁiﬂod| azepi ne der| vatives of
the following fornula wherein 5 R is hydrogen, hal ogen, |ower alkyl, |ower
al koxy, hydroxy, cyano, trifluoronmethyl, y trifluoronethoxy or |ower
alkylthio; R- is -C(0)0-Iower alkyl, iS% I, 1, 2, 4=oxadi azol - 3-yl or |

2, 4-oxadi azol -5-yl, whose rings may bstituted by | ower al kyl,
trlfluoronethyl of cycloal kyl; R en, |ower alkyl,
-(CH,)"-cycl oal kyl, -(CH,) halogen, n pyridin-4-yl, to or -(CH )n
phenyl, wherein the phenyl ring may be i$ubstdstuted by one or two
substituents selected fromthe group cohsi st of | ower al koxy, hal ogen,
-S2CH3, phenyl, OCF3, nitro, CF3, -NR, or is -(CH,),-indolyl, optionally
substituted by lower alkyl or |ower al koxy, or is pyrrolidinyl-5-o0xo,

-C(O - NRwhere{rCH2) . -OH, (CH,),- NR, or-(CH,),-benzo[1,3]dioxole; 15 Ris
hydrogen or |ower al'kyl; and nis 0, 1, 2 or 3; and with their

phar mseut) oo aAREFRLANLE 1AL Rk PRKOR ol Ll iRURSHRURE Of the

[1,2, 4]tr|azond%sxdmﬁﬁpxyaib@ﬁze&ﬂdmeplne 10- car boxyl ate, 20
10- (3 cycl opr opyl - , 4- oxadi azol -5-yl )-9Him dazo[ 1,5-a][1, 2,4]triazol of 4,
3.27 Aprik? ZOQS ? lg]rvex[ Qlk]ﬁ] @Sfﬁgpﬁ@z@&aﬂ?azoleﬂ ZVJ)I' 1;2,4-oxadiazol-5- gl whose

3- quoro OH- i mj azo ATtri azol o] 4 4] benzodi azepi ne- 10-
rings may be substltuteci by lower alkyl, tri uoromet yl or cycloalkyl :

R? ié hydrogen, lower alkyl, -(CHz),-cycloalkyl, -(CH,)y-halogen, -(CH,),-pyridin-4-yl,
10 or -(CHz),-phenyl, wherein the phenyl ring may be substituted by one or two
substituents selected from the group consisting of lower atkoxy, halogen, -SO,CH,
phenyl, OCF, nitro, CFa, -NR,, or is -(CHa),-indolyl, optionally substituted by lower
alkyl or lower alkoxy, or is pyrrolidinyl-5-oxo, -C(O)-NRa, -(CHa2),-OH,
-(CH2)a-NR; or -(CH,)s-benzo{1,3]dioxole;

15 R ishydrogen or lower alkyl; and
n is0,1,20r3
and with their pharmaceutically acceptable acid addition salts
with the exception of the following compounds:

Ethyl 9H-imidazo[1,5-a}[1,2,4]triazolo(3,4-d][1,4]benzodiazepine-10-carboxylate,
20 10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-9H-imidazo[1,5-a][1,2,4]triazolo[4,3-



car boxyl at e, '

10- (3-cycl opropyl -1, 2, 4- oxadi azol -5-yl)-3-fluoro-9Him dazo[ 1, 5-a][1, 2,4]tr
iazolo[4,3- d] [ 1,4l1lbenzodi azepi ne, ethyl 3-chl oro- 9H—|ﬁ1dg@%ﬂh2@@§ a] [
1,2,4] triazolo[4,3-d] [ 1,4]benzodi azepi ne-10- carboxyl at e,

3- chloro 10- (3-cycl opropyl - 1, 2, 4- oxadi &zol - 5-yl ) - 9Him dazo[1,5-a][1, 2, 4]tr
i azol o[ 4, 3- d][1,4]benzod|azep|ne and ethyl 3-nethyl-9Himdazo [ 1,5-a] |
1,2,4] triazolo [3,4-d] [ 1,4]benzodi azepi ne-10- carboxyl ate. The above
menti oned sqi¢Lifoeszddidzepiael 1, 5- a] [1,2,41triazolo [4,3-d][ 1,4]

benzodi azep| ri v ves h rea been described (Heterocycles, Vol.
39, “%gégff worg %}B’rdaz %Zﬁg ¢:3 rql][ﬂé]bﬁeﬁqulemwer t these
corrpounds da et edly show I ow affl nities for BzR (benzodi azepi ne

receptor) @ ebeforf are devojd of anxiolytic aCtIVItﬁj Sur pri singly,

it has now e@nq’f: Yiherd-0Fazel-a 98 -Sflnogoidmidezoshow) Hikti tdezalelddy and

selectlV|tyi[Egt@ﬁﬁykagﬁgﬁereceptor blndlng sites and m ght be useful as

cognitive eqa?S g@ ﬁL he treitnent of cognltlve di sorders |ike

Al zhei ner ' SUHT SER0E-Fhimidereld o-4d e dltriprole e - gHaddranzpdioespineol)- there is

provi ded ac,@@ﬁguﬂg of the general formula N wherein R is hydrogen
trifluoroneth

hal ogen, C | kox dr oxy, . cyano

trifluor onéfﬂ’g%? 19 3cfin€7i0 351 1@%¥ @Xaci:@lo §Y1)C§€@)1@1d@0l3%56ﬂ idyd.4 mwkdﬁ&-

1, 2, 4- oxadidgz al] bé’nzwha% Igegﬂd4 oxadi azol - 5-yl, Whl ch rings may be

substi t ut ed b aIk uar onet hyl  or - cycl oal kyl; 27 Apri
2005 - 2a c@al "?%@Y&T%%ﬁldaeqfl# eﬁk%‘l tm{t@ié)‘*Ld wmyéﬂawzww- (CH2) n
hal ogen,  c{iEbRAdte pyri din-4-yl, or -(CH2), phenyl, wherein the phenyl ring
maybe substltutgd by one or tmo substituents selected fromthe group

consi sting of clhoabaye psafiongd sRegHis, imidepldrizal [pAdhiriazolocF3, nitro, CF3,

-ngle or i 1,3 ﬁ@ﬂ%%‘enzb&ﬁgéﬂhe d QRPN ¥ a1 RUBR D Bt (BhtefoBliby Vo089,
a OXXY 1994% however, in this document it is mentioned that these compounds

unexpectedly show low affinities for BzR (benzodiazepine receptor) and therefore are
devoid of anxiolytic activity. Surprisingly, it has now been found that this class of
compounds show high affinity and selectivity for GABA A o5 receptor binding sites and
might be useful as cognitive enhancer or for the treatment of cognitive disorders like
Alzheimer’s disease.

In a first aspect of the present invention, there is provided a compound of the

general formula

L+
N I

wherein

- R is hydrogen, halogen, Ci.7-alkyl, Cy.;-alkoxy, hydroxy, cyano,
triftuoromethyl, trifluoromethoxy or C;.;-alkylthio;

R? is -C(0)O~ C;_y-alkyl, isoxazol, 1,2,4-oxadiazol-3-yl or 1,2,4-oxadiazol-5-yl,
which rings may be substituted by C,;-alkyl, trifluoromethyl or Cs.5-
cycloalkyl;



pyrrolidinyl-5-0x0, -C(O-NR2, -(CH2)"-OH, -(CH2)n NR2 or -(CH2),

benzo[ 1, 3]dioxole; Ris hydrogen O Cl-7-alkyl; and. nis 0, 1, 2 or 3; and
their pharnaceutically acceptable acid addition salts, wt hzjjq Fptl on
of the follow ng conpounds: Ethyl 9H i m dazo[ 1, 5-a] [1 2, 4] trlazo

[ 3,4-d] [1, 4] benzodi azepi ne- 10- car boxydaat-e,

10- (3-cycl opropyl -1, 2, 4- oxadi azol -5-yl)-9Himdazo [ 1,5-a] [1, 2, 4]
triazolo [4,3- d][1, 4] benzodi azepi ne, ethyl 3-fluoro-9Himdazo [ 1,5-a] |
1,2,4]triazolo [4,3-d] [1, 4] benzodi azepi ne-10- car boxyl at e,

10- (|3 E:ycl cni;I ]opws h)ldratg)é& @(gehllqd,e{CIﬂiz ymyh?scyfclqaﬂqyb -OFH)ribdwged, 1, 5- a][l] 2,4]tr
i azol o[ 4, 3 4] benzodi.a et 3 a
[1,2,4]triazol of ﬁ& Jd‘ﬁfyf ﬁz d@é)ﬁl ll?%nﬁl MR %ﬁgﬁﬁ%%@%‘?&yjbé

3-chl or o- 10- (3- csubktﬁptedﬁyylonko&tﬁem&:aduannlseﬁetydi)Cm&chergrobazq{nmsangpf@,1% 4] tr

i azol o[ 4, 3- d] nzod| d o[ 1,5-4a]

[1,2,4] triazol @ufo"ﬁ]gﬁﬁenfi Z?F@éh%&% 9%%;' mtf?_o %ar 11n a second

aspect of the prigdsint, optivedllyisalstitithdbeCi.s-afybui @eﬂalhonyedr Isamant cont ai ni ng
one or nore conpoun

fromthe group YL gﬁ% Fgébdg%njgg gﬁﬁ?”%ﬁ{aQE%f)OﬁRg ofonpound sel ect ed

9H i m dazo[ 1, 5- a]CH, 2 - Hehts i1 dlogdls; 4- d] [ 1, 4] benzodi.azepi ne- 10- car boxyl at e,
et hyl
3-fluoro-9Hi m dazo[ 1,5-a][1, 2,4]triazol o[ 4,3-d][1, 4] benzodi azepi ne- 10-

carboxyl at @ et hyhydogtd & Or.Pdtkflyandazol 1, 5- a]

[1,2,4]triazol o] 4, 3 dF[ 1, 4] benzodi azepi ne-10- carboxyl ate and et hyl

3- rrethyl O9H-imdazo [ 1,5-a] [ 1,2,4] triazolo [3,4-d] |

1, 4] benzodinazepiiy@-118-oraar boxyl ate as defined above and pharnaceutical ly
acceptable ex0|p|ents

| and their pharmaceutically acceptable acid addition salts,

with the exception of the following compounds:

Ethyl 9H-imidazo[1,5-a][1,2,4]triazolo[3,4-d] [ 1,4]benzodiazepine-10-carboxylate,
10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-9H-imidazo{1,5-a}[1,2,4] triazolo[4,3-
d][1,4]benzodiazepine,

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

10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-3-fluoro-9H-imidazo[ 1,5-a][1,2,4]triazolo(4,3-
d][1,4)benzodiazepine,

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

carboxylate,
3-chloro-10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-9H-imidazo[1,5-a][1,2,4]triazolo[4,3-

d]{1,4]benzodiazepine and
ethyl 3-methyl-9H-imidazo[1,5-2](1,2,4]triazolo[3,4-d][1,4]benzodiazepine-10-

carboxylate.

In a second aspect of the present invention, there is provided a medicament

containing one or more compounds of formula I as defined above or a compound selected

- from the group of



Receptors for the major inhibitory neurotransmtter, ganma-am nobutyric
acid (GABA), are divided into two main classes: (1) GABA A receptors,
which are nmenbers of the ligand-gated ion channel superfamixp@ndof2) GABA
B receptors, which are nenbers of the Gprotein |inked receptor famly.
The GABA A receptor conplex which is & FRertbr ane- bound het er opent aneric
protein polynmer is conposed principally of a, (3 and y subunits. Presently
a total nunber of 21 subunits of the GABA A receptor have been cloned and
sequenced. Iﬂ&?@fﬁiﬁﬁ@&oﬁ,sé?{bﬂmli&ﬁzéﬁw[3,&31]91@@']b)éﬁz&iﬁa%eﬁiﬁélllbf&%cf;@!até,h_e
construction_of reconbl nant GABA A receptors which nost _closely mmc the
bi ocheni cal cthyl &dmernAiing gl banal ldrat ol ddrdigh ¢ BrensadinzepssI®Gf nati ve
GABA A recepiBbgyl@t ai ned from mammalian brain cells. There is strong

evi dence that the benzodi azepine binding site |ies between the a and y
subuni ts. ARBRE3 chiere-d&bimidaeeht.5GABR.A triazalolist-¢| [l 4lheszgdiazeping-t&- many

ef fects of H}goﬁl@@sical type-|1 BzR subtypes, whereas a2(32y2, a3[32y2 and
a5(32y2 ion channels are ternmed type-11 BzR It has been shown by MNamara
and Skel t on2h Psychobi ol ogy, 21:101-108 that the benzodi azepi ne recept or
i nver se agoi.st Mre | al f A rxi D02/ 40487
3 PCT E10 D S0 et o R A A 0
benzodi azep?ﬁ*iémﬂé‘ééptor i nverse agonists are proconvul sant or convul sant
whi ch prevents_.thei.r use, as cognitjon enhancing agents in humans. In

addi ti on, t‘f‘?e‘%gn #hos ARfLP g pac ‘HW?E%F‘%’SPW&@g eiﬁﬁ‘glﬁ?tﬁ' the GABA A receptor
subunits, whereas a GABA A a5 receptor partial or full inverse agoni st

whi ch i s 5 rel atReeeptyrdfoetheahajacinhitiitoyy aturchBAsrAittat, gamedamaidbanigbicacida 3

receptor bipdi sites,can be used.to p i med] cangnt, which i s useful
for ennanci Go iR sl BoatitBai-r T b & e loGR TR e b $5°11
i s al so poské hgaadtgtedsion ChiddePsigorthnvignad (ZgoMB A Bsrend)iteny, which anoefribers off

activity a BA A.aj. [or a2 and/.or cept or bi ndi ng, skt.es but which
are functi é‘ﬁ%?@f@f Oﬁeélf h‘&?ei%&gc?a?rzfﬁ%‘ﬁg‘oﬁieaﬁiﬁp 5@* rs?u??&ﬂf ‘fogﬁ%g’g%’rl,gai nverse
agoni st s W &b ah&bbAng BE@fdpedRnicpic fHBA FolARest RYRPbSdgRthBy Fbap aMely

- free of activity at GABA A al, a2 and a3 receptor binding sites are
preferred._S@mrétﬁts of the present invention are conpounds of formula I and
phar maceuti cal 1 brRhaPREAR! firdit P ) LllRuRls GPAHCRIABR Adcdhfs RRE¥ReABBRILNC
conpounds, nedi canent’s containing themand their manufacture as well as

t he use of ahfieeqieowel. Threeitgredf subunits (o,  and ¥) are required for the construction of

recombinant GABA A receptors which most closely mimic the biochemical,
electrophysiological and pharmacological functions of native GABA A receptors obtained

from mammalian brain cells. There is strong evidence that the benzodiazepine binding site
lies between the o and y subunits. Among the recombinant GABA A receptors, a1f2y2
mimics many effects of the classical type-I BzR subtypes, whereas a2p2y2, a3p32y2 and
a5B2y2 ion channels are termed type-1I BzR. |

It has been shown by McNamara and Skelton in Psychobiology, 21:101-108 that the

benzodiazepine receptor inverse agonist $-CCM enhance spatial learning in the Morris



15 conpounds in the control or prevention of illnesses, especially of
i1l nesses and disorders of the kind referred to earlier or in the

manuf act ure of correspondi ng nedi canents. The nost prefer gdion in
accor daWOPHH#4] t he present invention is Al zheimer's d|§é§5@maﬁﬁ

foll owing definitions of the general tegns used in the present description
apply 20 irrespective of mhether the ternms in question appear alone or in
conbi nati_ g

" d t ht -
br anched- EHET R REToey G BT alHRF orieR bR B pp Rt SRt By o o
gEt Py| gig:@ﬁists 42e mdonvulmpbﬂ@:)ﬁvulsaﬂt \bhﬁklj( brer\]ftxicbtzlﬂeWusE hs &Ugh}tlonaaiﬂlah?ﬁcl i ke.
referre (0] r.a S ar.e I’OU 1 ar.pno e term
Tl oer | ol agsRtin oS R e P RS oth e sefat e e CABA AT e
above, a%;%b%ﬂ ihiHarhed i A sPLYGRS AHOTor iﬂnqn&eser@cohgtmm denot es

chl ori ne I ne uorlne and brom ne. term "cycloal Kyl © denotes a
cycl i cs al feldtivelyigee ofiastivitg af GABAA &0 aﬂdﬂb&hﬁ@nd/ror a8 recaptm’&undimg 5135 aapbe,

cycl opropyl, cyclopentyl, or cy hexyl 0 The term " | ower ,al kyl t.hi 0" means
the grouptsedt feProrids 4 icalv@td% Sorayerufd é?nl}saﬂng cogiHon PERIRPEA L5887 The

term " phag, IIOE@A\JUYSZLCI 39&@?4 aﬁggoésgﬁ 9@?@'&& 5 FACRSn AR t h

|norgan|c an rgani c suc och ofric acid, nitric acid,

sul furic aeindt frep bosiERRY ht(G@BAGLaIZhrﬁd/bflaaﬁhdior &@fd&hpxoabirﬂmgfmabumhle:hd
mal ei ¢ acid, acetic acid, succinic acid, tartaric acid, methane-sulfonic
acid, p- takfenammaipsdestivefor b nantatrang subanits Howene, ivyrsp aednists wltichrage

e W R I AR DA Tt Rt

GABA A &?rg% Qmﬁﬁ ﬁggg&ﬁﬁdgﬁgﬁlng sites. Preferred conpounds of

formula | Bse "' i oned disease are those, in which R2 is
the group -C(O O | ovver al kyl . 10 Exenplary preferred are conpounds of this
group, wher ei @bR8tsicf tHrqpfengmvamtmbﬂrememphynﬁsm@ﬁnmtﬁel mﬂ(gharmtﬁhlﬁca ¥ SCH3

or haloge f.or, ex he fall n I di
3- et hoxy FEtah]ieg %@Sgpjf pgg%a]rftionzotg}% ?llgoa‘éé %F&F,ﬁ %?jnfg&l&'}ﬂ Benzod: az ep| ne- | O-
car boxyl atantaining them and their manufacture as well as the use of the above mentioned

15 compounds in the control or prevention of illnesses, especially of illnesses and disorders of

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

The most preferred indication in accordance with the present invention is

Alzheimer’s disease.

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

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

As used herein, the term “lower alkyl” denotes a straight- or branched-chain atkyl
group containing from 1-7 carbon atoms, for example, methyl, ethyl, propyl, isopropyl,
n-butyl, i-butyl, t-butyl and the like.

Preferred lower alkyl groups are groups with 1-4 carbon atoms.

25 The term “lower alkoxy” denotes a group wherein the alkyl residues are as defined

above, and which is attached via an oxygen atom.
The term “halogen” denotes chlorine, iodine, fluorinte and bromine.

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

30 The term “lower alkylthio” means the group —S-C.7-allyl.



ethyl 3-nethyl-9Himdazo[1,5-a] (1,2,4]triazolo[3,4-d] 11, 4]
benzodi azepi ne-1 0- 15 carboxyl ate, ethyl -
3-brono-9H i m 5-a][1,2,4]triazol o[ 4,3-dJ[I|, 4] - benzodpAZEpiznes 10-
car boxyl at e, %ﬁé}?&% PCT/EP01/12887
9H-i m dazo[ 1, 5-a][1, 2,4]triazolo[ 3, 4-d][1, 4 benzodi azepi ne-10-carboxyl ate,

et hyl
3-f1 uor o- 9H- i i dazBhatefm&platmiediically 2eq) M dacit Mkicbndhine 1780280 pg; | O- carb

oxylate 20 or; P e T
3-chl or o- 9Hi m;‘g’g%i‘:ﬁ“&%ﬁ .T,aﬁl_fisll 'fcp‘iaﬁ%%‘fhﬁq%-aﬁﬂdf Jitng asidy s Birig26gi ne- | 0-
%r .boxyICIz:tZ 8—| F ZSEH w,gﬁ:;«:@dgq np@@ggsﬁmjarit hdid, i;gamum@,r;egt{claglag,iucéﬂﬁ@r ein
is - | acid, el anediony phe .. ~CH2 i ndol yl,
optional |y substituted by nethoxy, 25 o:ﬁyiogsue%%-%%ceﬁcf/ ?n%%ﬁgg?'tut ed
by- SQ2CH3, phenyl , Exe@pky preferedtizn: 2ompihdawiiad Im;}%){binﬂﬂgtaﬁtiﬁhﬁ(l(ﬁeotfﬁ%e}( 15
y

chloro or bro f8r ex&rﬁ@rl (;(Bt he foll ow ng conpounds:

3- net hoxy- 7- ne%ap- GFE IR WA I (CAP A gf spbupityany are rélatively diref oflacivig atlGABAIA
- benzodi azepi ngt, «2QnQ . et hyl
3-met hoxy- 7- ( 1k 1 ndol @3‘?%“8?%@??%%—. midazo[1,5-a] [ 1,2, 4]
triazol o[ 4, 3-d] [Jpr 4] - 30 benzodi azepi ne-10-carboxyl ate, ethyl

7- hydr oxynet hy| - 35t Reksenqupds of forofuls Boajisefid 12, advetrridraioakdfidoads 41 tHosd . 4] -
benzodi azepi ndn Widharaomy! /|

3- net hoxy- 7- ( 3- rrefhoxybenzgﬁ“%g@.@rﬂ%‘%%lﬁll, 5-a] [ 1,2, 4] triazolo[4, 3-d]
[1,4]- benég)di e j[ne- | P (Fﬁr boxyl ate, WD 02/40487 -5 PCT/EPI)1 128875 et hyl
3- met hoxy- 7- [ i!@;imk PHORAT - TEF 7o GRPaingds phidisgyoup, whieleim Ridgydrogenmnd R! is

a][1,2 4]tria én, Snadh g, ithi) S STOH bARAHR Forl & .

et hyl - 3- br ono- 7- (1H i ndol - 3-yI ﬁet hﬁ‘? ) - OHkT i 8&%‘3@?‘*&?5?}“%,“2}“P°““

tri | o] 4, 3- ¢ g di L ne-1.0- I 5 )
R e e U R L R
[1,4]- benzodFabepiate- 10- car boxyl ate, ethyl o _

7-[ 2-benzol 1, gﬂhgg pﬁﬁkﬁﬁ_gﬁﬁi)ﬁi&?%!-% ‘Q?b%’gbﬁé&ﬁg&% ’ﬂbﬁl‘f}g gn[z% &igit%ln[e}l,{!?, 4] tri azol

o[4,3- d][1,4]-penzodi"azepl ne-
7- (4- net hakes P A benzyl ) - 3- net hoxy-9H i midazo [ 1,5-a] [ 1,2, 4]

triazolo [4, 3ethyl 3-bromo-9H-imidazo[1,5-a) {1,2,4]triazolo[4,3-d] [1,4]-benzodiazepine-10-
carboxylate,
ethyl 9H-imidazo[1,5-2]{1,2,4] triazolo [3,4-d][1,4] benzodiazepine- 10-carboxylate,
ethyl 3-fluoro-9H-imidazo[1,5-a)[1,2,4] triazolo[4,3-d] [1,4]benzodiazepine—10—carboxylate
20 or
ethyl 3-chloro-9H-imidazo[1,5-a] [1,2,4]triazolo[4,3-d] [1,4]benzodiazepine-10-
carboxylate, ‘ |
Further preferred compounds of this group are those, wherein R? is -CH,OH,
-(CHz)z-methylenedioxyphenyl, methyl, -CHz-indolyl, optionally substituted by methoxy,
- or is CHj-phenyl, substituted by ~SO,CHj, phenyl, ~-OCF;, -N(CH3)2, NO; or methoxy,

1-
and R’ is methoxy, chloro or bromo, for example the following compounds:

L8]
n

Ethyl 3-meﬂ10xy—7-met't1yl—9H—iinidazo[l,S—a] [1,2,4]triazolo[4,3-d][1,4] -benzodiazepine-
10-carboxylate,
ethyl 3-methoxy-7-(1H. ~indol-3-ylmethyl)-9H-imidazo[1,5-a] [ 1,2,4]triazolo(4,3-d][1,4]-
30 benzodiaZepine—10—carboxy1ate,
ethyl 7-hydroxymethyl-3-methoxy-9H-imidazo (1,5-a][1,2,4]triazolo[4,3-d][1,4]-
_ benzodiazepine-IO—carboxylate,
ethyl 3-methoxy—7-(3-methoxybenzyl)—9H—imidazo[1,5-a] [1,2,4]triazolo{4,3-d}[1,4]-
- benzodiazepine-10-carboxylate,



o d] 11,4]-benzodiazepine-IO-carboxyIate, et hyl

3- nmet hoxy- 7-[ ( bi phenyl -4-yl)methyl ] -9H i m dazo[ 1,5-a] [1,2,4]
triazol of 4, 3; ne benzodi azepi ne- | 0-carboxyl ate, et hﬂ’; PPHI 2005
3- net hoxy- 7- Y&Ju[ Iuor omet hoxy- benzyl) - 9H-imi dazo [ 1, 5- &FTERQ/R8H)
triazolo [4, 3- d][l 4] - benzodi azepi ne- 10- car boxyl at e, 15

et hyl 3-chl oro-7-(4-nitro-benzyl)-9H i m dazo[ 1, 5- a]

[1, 2, 4] tri azoleslyd3-Bnelhdxd. 74(7-redzpd HaaeRi0ay, &Qﬁy‘ﬂaﬁﬁ?‘?ﬁﬂaﬁéﬁs et hyl

7- (4-di net hyl t h oOH d

[1(2 4i tmrsl aZO?I%I?%glaaé§¥34%Ig§ O%%%%;‘?TED %O‘%%{hifoxyl ate or et hyl

3- br onmo- 7- ( 4- aithybBbybmoi7nQHbR A ) nittyl) WHRSa2b 15581 B 4ftdialold, 3 hazol 0
[4,3- 20 d][1, %11 Otagag me—fozcaﬁ%%%a‘lo car boxyl ate. Further preferre corrpounds

for use in the apove “sease are those, in which R is the gr oup
3- cydopr opy1 - [eﬂIh’l-Q M}tmoﬁa(mxaethtbxyﬂ:e;&yl)-ﬂi(&mdhﬁ[ys-ﬁl efeniReblsus-4pnmounds of
this group, V\AB@IIEZ%H_? é;@nelﬁ]a n and R is 25 hy rogen, net hoxy nmet hyl ,
-SCH3 or hal ogen or exa € fol |l owi ng conmpounds:

10- (3- Cycl opr 6 7~i2-beraoa>éé@paciém)aenwl) 3ah1m -BEbisnida9bt1i5na] iz Pkrizkolof4,3-

1,2,4]t I e e
:ﬂ)[ ( 3 cy!:l (rjlp)?fﬂlqi i &OQkZ%g%dﬁgg%F%gﬁhﬁgzepl rret hyl -9H i1 m dazo[ 1, 5-a][1, 2, 4]tr

i azol o[ 4, 3- dFf IgﬁPe@éﬂ%@&fﬁ&b@Zﬂé‘f’ IBUhOAT@H-deaZO[l 5-a][1,24]triazolo[4,3-

10- (3-cycl mpr anyu}-be&o&:a@mfélmzce}bo@mﬂe) 3-br Orm 9H-i m dazo[

1,5-a][1, 2,4]t a3 I"J benzodi azep

10- (3-cycl oprb KEN/'I 'Te ﬁY Biﬁﬂﬁ’}éﬁﬂ BUIW@X’IMHENWP%[&Jsfdlhyl,4]91ﬂ¢191n{4ﬁrdli[l Al 5-
aj[1,2,4] tri baﬂbdlbﬁpﬁredb{dr_bfb}cﬁﬁazodl azepi ne,

_102,)%3&]‘3%’2?2; OR¥S dmgﬂlgﬁx~z-zg-'tr?ﬁu%lréxgé%!)%ubgeﬁzﬁ)%Iggri? o351 dJtisroloas Ol
10- ( 3- cycl opr dipitt}-ber2odiarepineilozaibokylytk,) - 3- f | uor o- 9Hi mi dazo[ 1, 5-a][1, 2, 4) tr

IP?:'Zr;) :Eg[oi 135 4;1191843@0‘?9-279 &S RRS) -SH-aRta (1,621 2, R0 A1 41

3- chl or o- 10- (BeneydiraspinerdPicarbogylate,oxadi azol - 5-yl ) - 9H i ni dazo[ 1, 5-a] [ 1, 2, 4] tr
i azol o[ 4, 3-  ddin1%. (4]l LB QT .
3-chl or o- 10- (5 CXC(| oprop;’ﬁ1 % 9%9@%9’@%}21% 9§%W’P?#H&%FTZ@°[§]3[1 2, 4] tr
i azol o 4, 3- —benzodlazepme-10-carboxylate or
ethyl 3-bromo-7-(4-dimethylamino-benzyl)-9H-imidazo{1,5-a] [1,2,4]}triazolo[4,3-
20 d][1.4]-benzodiazepine-10-carboxylate.

Further preferred compounds for use in the above mentioned disease are those, in
which R? is the group 3-cyclopropyl-(1,2,4}oxadiazol-5-yl.
Exemplary preferred are compounds of this group, wherein R? is hydrogenand R'is

25  hydrogen, methoxy, methyl, -SCH; or halogen, for example the following compounds:
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)-3-methoxy- 9H-imidazo{1,5-

- a][1,2,4]triazolo[4,3-d] [1,4]benzodiazepine,
10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-3-methyl-9H-imidazo| 1,5-a][1,2,4]triazolo{4,3-
d}[1,4]benzodiazepine,

30 10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1) -3-bromo-9H-imidazo[1,5-a}[1,2,4) triazolo[ 4,3~
d]{1,4)benzodiazepine,
10-(3~cyclopropyl-1,2,4-oxadiazol-5-yl)-3-methylsulfanyl-9H-imidazo[1,5-
aj[1,2,4]triazolo[4,3-d][ 1,4]benzodiazepine,
10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-9H-imidazo{ 1,5-a] [1,2,4]triazolo[4,3-

35 d][1,4]benzodiazepine,
10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-3-fluoro-9H-imidazo[1,5-a] [1,2,4] triazolo[4,3-
d][1,4Jbenzodiazepine,



d] [1, 4] benzodi azepine. 5 Further preferred are conpounds fromthis group,
wherein R3 is -CH2-indolyl or -CH2-phenyl, optionally substituted by .
-N(CH3)2 and R is chloro or brono, for exanple the foll owngpgaopounds:
10-( 3- chO@p’Hwyl -1, 2, 4- oxadi azol - 5-yl ) - 7- (4- di met hy| am RETRPALYI8E7 3- br ono-
9H imdazo[1,5 a][l 2 4]triazol o[ 4, 3-d] .[ 1, 4] benzodi azepi ne, 10

3-Chl oro-10- (5- cyclopropyl 1, 2, 4- oxadi az‘gf 3-yl)-7- (1H—i ndol - 3-yl net hyl ) - 9H

1 o oatof Tt L 2ol 818 2Ll BRSSO oo 1 o

a][1,2,4] ﬁﬂila‘k]bhm[cxd;agelzﬁl{ar 4] benzodi azepi ne. 15 The pr esent conpounds of

o | R RIAGRGL £ S OB T 2 DB 2w on

process cdpfds4]beszodjazemacti ng a conpound of fornula CI 20 with a conpound
of formula HZNNN H IIIl to give a corrpound of fornmula WO 02/40487 -7 N

wherein t - e nifi ang above,
b) r eac%t i %g@ggé‘tﬁ%%ﬁg& ?‘% T a fr %r%ugswgerem n@g %103/ (;}rf] %ornul a HN
H2NNH2  NH2-OHz-pheayidl Opycﬂlauxisuigstitlttﬁé by elﬁﬁ@ﬁla}j amdtRﬁ is chloro or bromo, for example

the following compounds:
10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-7-(4-dimethylamino-benzyl)-3-bromo- 9H-
imidazo([1,5-a}[1,2,4]triazolo[4,3-d]}{1,4]benzodiazepine,

10 3-Chloro-10-(5-cyclopropyl-1,2,4-oxadiazol-3-y1)-7-(1H-indol-3-ylmethyl)-9H-

| imidazo{1,5-a}[1,2,4]triazolo{4,3-d][1,4]benzodiazepine or
7—Behzy1—3-chloro-10-(5—cyc10propy1—1,2,4-0xadiazol~3—y1)-9H-imidazo[1,5-
a](1,2,4]triazolo{4,3-d][1,4]benzodiazepine.

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

which process comprises

a) reacting 2 compound of formula

20 with a compound of formula

H

to give a compound of formula



10 R3-C(OC2H5)3 VI to a conpound of formula PCT/ 1'd 2 905 27 April 2005 8

- wherein R -R3 have the significances given above, or c) nodifying one or
nore substituents R-R3 within the definitions given abayv il.2085

- desi redWABMIt i ng t he conpounds obtained into a pharndggﬁgﬁﬂgﬁﬁe
acceptable acid addition salt. The compounds of formula | in accordance
with reaction variant a) maybe prepare as follows: A conmpound of fornula
I'l, for exanple 6-chloro-8-nethoxy-4H 2,5, 10b-triaza- benzol e]

azul ene- 3-carboxylic acid ethyl ester 6? R
6- chl oro-8-nmet hyl -4H- 2, 5, 10b-t ri &2g @rZo[ e] azul ene- 3-carboxylic acid
et hyl ester or 6-chl oro-8-brono-4H , 10p-triaza- benzo[ e]

SN

azul ene- 3-carboxylic acid ethyl este reated with a conpound of fornula
11, for exanple with fornyl hydrazi ney @;ehhydrazine; i ndol e-3-acetic acid
hydrazi de, di nethyl am noacetyl drazi de“of the;like. The reaction is carried
out in the presence of N, N dinethyl-p-tol uidine, or
N- et hyl di i sopropyl ami ne or even without a base and is heated under reflux
i n chi or otiende e bstpuayts 8 e . bavesthreighificasces pivemaleoiedemce with process
vari ant b) conpounds of formula | may be prepared in the follow ng way: A
conpound,Qf _f or oul | e 6, 8-di bronp-4H 2,5, 1Cb- .
triaza-béﬁ%%fgf%gﬁﬁgﬁg%%égg%%%@%ric acid ethyl ester or
6- br ono- 3- (3-cycl opropyl [ 1,2, 4]
oxadi azol - 5-yl ) - 8- net hyl sul f anyl - 4H 2, 2N Obg2t ri aza- benzo [e] azulene is _
treated with an anhydrous sol utgion of} hydrazine. A suitable solvent is THE
The resulting mxture is heated 8 0 hours. After cooling and
evaporation the solid may directl ed i/n the next step. The obtained
solid is then treated with a correspongrihg conpound of formula VI, for
.exanple with triethyl orthoformate ig an al cofYol, such as ethanol. The
mxture is heated under reflux for $éveral. hours. The salt formation is
effected at roomtenperature in accordance with nethods which are known
per sesangiiwhi ch are famliar to any person skilled in the art. Not only
salts with inorganic acids, but also salts with organic acids are possible.
Hydr ochl ori des, hydrobrom des, SU|p2f§§ﬁ{ nitrates, citrates, acetates,
mal eat es, succi nates, nethanesul phonat’es, -t ol uenesul phonates and the |ike
are exanpl es of such salts. In a third aspect of the present invention,
there is tprghw dethpoyndafdéssndlor preparing a

=N
v
HN _
NH,
and cyclizing this compound with
10 R-C(OCHs)s VI

to a compound of formula



conpound of forrmula | as defined above, which process conprises Cl with a

conpound of fornmula HZN1~ N H to give a conpound of fornmula Il NI

wherein the substituents R - R3 have the significances givenapdobsi ml,
reacting a conmpound of formulg@ with HZN-NH2 to give a conmpound of

or

b)

formula HNN NH2 and cyclizing this conmpound with IV V 27 April 2005 -
R -C(OC2H5)3 VI to a conpound of formula NN wherein R1-R3 have the
si gni fi celteas RYiR/dnvé theclgaifitahcesafived)abowmglof yi ng one or more substituents

R -R3 within the definitions given above, and if desired, converting the

8b

conpounds .obfai ned into a pharmceudti,eally accept.abl e .add, addit;ion salt
2T bur 1) ZEp e R e BRI R B REAERH EST o ftn s of o
conmpound of fornmula | as defined above or a conpound sel ected fromthe

group ofif é¢shryd, c@hivértihg draopipdmal optirizd4dto i pdaehafeitiéaltfl acceptable acid

[ 1, 4] bera%%ﬂio%zsgﬁ'i ne-| O0- car boxyl at e,

The compounds of formula I in accordance with reaction variant a) may be prepared
as follows: A compound of formula IJ, for example 6-chloro-8-methoxy-4H-2,5,10b-triaza-
benzo[e]azulene-3-carboxylic acid ethyl ester or 6-chloro-8-methyl-4H-2,5,10b-triaza-
benzo{e]azulene-3-carboxylic acid ethy! ester or 6-chloro-8-bromo-4H-2,5,10b-triaza-
benzo{e]azulene-3-carboxylic acid ethyl ester is treated with 2 compound of formula III,
for example with formylhydrazine, acethydrazine, indole-3-acetic acid hydrazide,
dimethylaminoacetyldrazide or the like. The reaction is carried out in the presence of N,N-
dimethyl-p-toluidine, or N-ethyldusopropylamine or even without a base and is heated

under reflux in chlorobenzene or p-xylene for some hours.

In accordance with process variant b) compounds of formula I may be prepared in
the following way: A compound of formula IV, for example 6,8-dibromo-4H-2,5,10b-
triaza-benzo[elazulene-3-carboxylic acid ethy] ester or 6-bromo-3-(3-cyclopropyl-
[1,2,4]oxadiazol-5-y1}-8-methylsulfanyl-4H-2,5,10b-triaza-benzo[e]azulene is treated with
an anhydrous solution of hydrazine. A suitable solvent is THF. The resulting mixture is
heated for some hours. After cooling and evaporation the solid may directly used in the
next step. The obtained solid is then treated with a corresponding compound of formula
VI, for example with triethyl orthoformate in an alcohol, such as ethanol. The mixture is

heated under reflux for several hours.

‘The salt formation is effected at room temperature in accordance with methods

which are known per se and which are familiar to any person skilled in the art. Not only

. salts with inorganic acids, but also salts with organic acids are possible. Hydrochlorides,

hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates,

methanesulphonates, p-toluenesulphonates and the like are examples of such salts.

In a third aspect of the present invention, there is provided a process for preparing a

compound of formula I as defined above, which process comprises

In



et hyl
3-fluoro-9Himdazo[1,5-a][1, 2,4]triazol o[ 4, 3-d][1, 4] benzodi azepi ne- 10-
carboxylate, ethyl 3-chloro-9Himdazo [ 1,5-a] [ 1,2, 4] traazphiecbs, 3-d] [
1, 4] benzodi azepi ne-10- carboxyl ate, _ -

8
10- (3-cycl -1,2 4- i azol -5-yl )-9Hinid 1,5- 1,2, 4
trigzofgf4?%59%¥%ﬁgﬁfggﬁgéﬁfé§ﬁgpwé’y ) imdazo [ a] [ ]

10- (3-cycl opropyl - 1, 2, 4- oxadi azol - 5-yl ) - 3- f§ uor0-9Hi m dazo[ 1,5-a][1, 2, 4] tr
iazolo[4,3- d] [ |, 4]benzodi azepi ne,, ~ >R
3-chloro-10-(3-cyclopropyl -1, 2, 4- ox -yl)-9H i m dazo]
1,5-a][1,2,4]triazolo[4,3- d] [1,4]b di azepi ne and et hyl
3-nmethyl-9Himdazo [ 1,5-a] [1, 2, 4] o [3,4-d] [1,4]
benzodi azepi ne- 10- carboxylate for the preparatijpn of a nmedicament for the
treatment of cognitive disorders. The f6ilow ng schene 1 describes the
processes f‘girthgrcﬁ%%hid%?focl)_}‘maorrpounds of formula | -in nore detail. The
starting materi al s*are known cConpounds or may be prepared according to
met hods known in the art, for exanple in accordance with schenmes 2, 3 and
4. WO 02/40487 -9 Scheme | X /N,, "N, ~/ ROxi R POhal 3 PCTRIMPIS 95 hal = O,
Br O hal HN\ NH2 Of Hz N, N kR3HI—LIIII
28T 3
N R
H il

to give a compound of formula

N
N]\ PR
N I

wherein the substituents R' — R have the significances given in claim I, or

b} reacting a compound of formula

with

to give a compound of formula

and cyclizing this compound with



In accordance with schene 1 a conpound of fornula | maybe prepared as
follows: A corresponding conpound of formula VII, a R - subsgjtfigbed 2H 3,1
benzoxazine-2,4(1H 5 dione, and (2, 4-di net hoxy-benzyl am no) -acetic acid
(MI11) is suspended in p-xylene and -i8bheated under argon for about 2
hours. After cooling to roomte r va ont aneous 27 April 2005 WD
02/ 40487 PCT/ EPO1/ 12887 -10 crygﬁgfﬁ%’ﬁﬁ% g@curred. The obt ai ned conpound
of f or nultaakXmippusdlof &otmiuta t ol uene in the presence of .

N, N- di net hyl - p-t ol ui di ne. Then phosphorous oxide chloride is added and the
solution is heated and after conpletion of the reaction toluene is
evaporated. The obtained conpound of f(ér Rt Xi s then dissolved in THE and
added to a mixture of a cooled 5 Bqluti of lithiumdiisopropylamde in

THE and of (E)-(dinethylam no- net nearng no)-acetic acid ethyl ester or

of (E/Z)-N (3-cyclopropyl-[1,2,4]0 zql- 5-

yl -methyl -di methyl -formamdine. In a furtRer sstep the obtained conpound of
formula )[I1 is dissolved in a nixturé&-g &C 2 and trifluoroacetic acid

and then treated with trifl uoronmethanesul fonic acid. The obtained conpound
of f or nuwhexxin R'RS heve the significanced givemingsimd bral manner. A nixture of this
conmpound N di 5 L AN 3i-Sichidicg, i n:&hl ‘ ne under
o gon and e B B o O e o

t enper at ifdesiadel comErtingdthe cempgundsabiained inte p phremapretialy arerpteblearidound of
formul a XakibssAurified by known nethods. If "hal” in formula XIVis

chl orine, a conpound of formula | naybe obtained by reaction of a conpound
of fornula Is Xl

éz/ for eg)?ggl e the conpound . )
6- chl or o- 8- meP R pEPscte] Bi prosentinvention dhareis Pavidesiibe uss o acpraRgundc aci d
et hyl eSdedennuMIJib@ﬁﬁ@iﬁ%@&@&&lﬂanﬁxﬁ&%@%ﬁﬁk%%ﬁp&mm“a 1. The

reaction is carried out in the presence of N, N-di hyl - p-tol ui dine, or N
et hyl di i syl S6pymnadezeld, on] [&2ditriszolo -4 Ipdbenzadibzéin beatachdxylaad| or obenzene
or p-xyl r l. If ihal b in V is.bromne, a conpound
of Phi g e?(ﬁ}ﬁ %ﬂw%f%ﬁgié%%%%‘lé —ﬁH?i,ﬁi}tnazofo%,gyc}]Fl,fﬁlbenzodlazepmeﬁ - P

6, 8- di brearhmgldt, 510b-t ri aza- benzo[ e] azul ene- 3-carboxylic acid ethyl ester,
is treated w th an anhydrous sol ution of hydrazi ne and the obtained solid

conpoundetbfl 3-driord-2FMmidazo[1 ,5-a]{1,2,4]triazolo[4,3-d]{1,4)benzo diazepine-10-

carboxylate,

10-{3-cyclopropyl-1 »2,4-0xadiazol-5-y1)-9H-imidazo[1,5-a|[1,2,4] triazolo[4,3-
d][1,4}benzodiazepine, '

10-(3-cyclopropyl- 1,2,4-oxadiazol-5-y1)-3- fluoro-9H-imidazo{1,5-a] [1,2,4]triazolo[4,3-
dj[1,4]benzodiazepine,
3-chloro-10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-9H -imidazo[1,5-a][1,2,4] triazolo[4,3-
d}{1,4]benzodiazepine and
ethyl 3-methyl-9H-imidazo[1,5-a][1,2,4) triazolo[3,4-d}{1,4]benzodiazepine-10-
carboxylate

for the preparation of a medicament for the treatment of cognitive disorders.

The following scheme 1 describes 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, for example in accordance with schemes 2, 3 and
4.




may directly used in the last reaction step. Finally, a conpound of formula
| is obtained by heating under reflux a m xture of a conpound of fornula V

in ethanol, containing triethylorthofornmate. 25 Preparati 10065
starti nYO®¥¥#%ls VIl OH Xv R in scheme 2 has the si gnf$¥ iven

above. In accordance with schene 2 the_zt_arti ng material of formula VIl is
prepared. A conmpound of fornmula XV is ydrogenat ed in conventional manner
to the corresponding 2-am no WO 02/ 4048/Znambly PCT/ PG P188' | 05 benzoi ¢ add

of formula XVI. This conpound is then |ssol ved in dioxane and treated with
bi s(trichl oromet hyl)carbonate under reflux. Scheme 3 0 0O- NN~ N~~N Schene
3 describes the preparation of known starting materials. The processes for
5 preparation of these ¢ unds are al so known l_pr gaybe carried out in
anal ogous rranner to known thn)d ~ For examp|

N-[(3-cycl B 1,2, 4- OX: di azol C‘S -y ! ) met pht al i prdeCis gared by
reaction of tMoyl gl ycine in DVF and i mda , and
fol |l oned by i ATEX~"The Obtained N [
(3-cyclopropyl - 1, 2, 44gxadi azol -5-yl )methyl] phthalimdg_is tgen 10

di ssolved in 1, 22 d| chI oroet hane and N-net hyl hydrazine is “added. The
obt ai ned 4- (am nomet hyl ) - 3-cycl opropyl -1, 2, 4- oxadi azol e is then treated
with N, N dinmet hyIf r mal dehyde di et hyI acetal and heat {Vﬁabout 130C and

t he desi r egf g mat eri al

(E/Z)-N -( I op op 102, 4] Oxadl/d‘i\QJ?Nw nm h
|n ISchene 4 15 j NN tt O/

f or mam di ne

‘/f
1
CF,COOH, CH,Cl, R N\/{/ POhal,
- N Xl hal=Cl, Br
H
O
0
2
(/N R H.N y JL . r/N 2
R! N / H il R N {
oy for hat=Cl N
N
H [y g
hal N"N>_ |
H,NNH, o
for hal = Br :
2
R OC, H;
R—L-0C 1,
q och. v
A"

2

The substituents given in scheme 1 are described above.

In accordance with scheme 1 a compound of formula I may be prepared as follows: A
corresponding compound of formula V11, a R substituted 2H-3,1 benzoxazine-2,4( 1 H)-
5 dione, and (2,4-dimethoxy-benzylamino)-acetic acid (VIII) is suspended in p-xylene and

is heated under argon for about 2 hours. After cooling to room temperature, a spontaneous



|

I n accordance with schene 4 the starting materi al

(E) - (di net hyl am no- net hyl eneam no)- acetic ethyl ester nmay be prepared from
a mxture of glycine and N, N-di net hyl formam de di et hyl acetzd Apd1 208ranol .

As nent mamexoasir | i er, the conpounds of forrmula | and thepcr/gbavemssreuti cal |y
usabl e 20 salts possess val uabl e pharnacol ogi cal properties. It has been
found that the conpounds of WO 02/40487v1642 PCTI EPQ] 128805 the present
invention are_ligands for GABA A receptors containing the a5 subunit and
are ther eFsirBizatesnt edcurneds The obtrinedsormpremd of Gopmntli 6K isesobad de rdudneiis the

i Led . ) . e with . .
her el nat i B i ST RENCAmHE B hRERE ORh B iR 6 COF AL ot iR e O V"
conpoundssdeti@niheated aod ptarcompbitignes thasactzastphee iyevapopetli Thoobthimed | 3H

fl umazeni i : i mdi t 0 ;SR | | s.expressi r at
eoopt or <cupPdutd iR R FRAToREAG P Radalet R ) RifiRIER 200

Cel | pebl esdutien of ithspe ddexgpropyldatnide sp THFsinld wf { B)Y-(dithethyldvhisGt, 1.2 nM
CaCl12,1.2 . , TSy 7.5: bindi buf f ,
roron R D AR Bk R PR RO 10
30 nmin atvi4@ethybdooethy-formbmidine. THT fubfiost step3BOOBRinedrnpmpblnad offdrpeid XIls
were resu i d -t 4 uffer.and hoenpgeni zed b | vi,ron for ca.
15 sec onﬁfaggégﬁ%ﬁ] ?ﬂ(;%léfgtg%f()fldﬁf 2\7\%‘?%1%}05%%?%%?&%%%@}3 t%%ge% “ﬁ%ﬁsur ed

( Br adf or dtrifbtonontethancsuifhpicraduThé olgaimvedrbrrapeund bffoomsalaieikis purfiedlimat -70 C

Radi ol,i,ga Wefell %S [ r.ried out, in L u f .200,.j aL (96-wel |
pl at esl? %%?%ﬁg%n%gﬁﬁeﬁﬁlﬁg Oj?S ' %qm%%lﬂdsa,nd[ @Ig}l%frﬂ%&fgﬂitﬁﬁu%fﬁ%ﬂs '
concent r adissuivedfin thivkhenzers wmdasargon bud phesphncb.dxideMhlarideak beathideiis s and

the test j f1010.- 3.% 10"6 M, No i fic bindi
wns det | nidARedae okt B0t: Sha i iku iSh el dtLit ARE PEeenan 5 o of
t he t ot al cdripolimbjof fasmalySKI¥Wey puri frci Hydtrednt methqds. [TF thal Ui fHanuld XIWaur at 4 C

dh t i-filt Pack by f.iltrati ' Packar d
%0 har vesriotatd Satiag Kl Eolehd OERR hurtshiop sbe raptotsl ofipnily
Af t er 1dr yKRG, fof extaneple theabaipoend cadilaract-inetHoxy wis-2c¢a e atiet-lyzd [etitidne-

(M o osof t 1 beatT i Rt S vl Ben P ot b S e B oot ¢ ne
acconpanyieagi@xampiresl omt irethe psdsedkei af N, Nediafethwd-pdedaidideeor Nassay, and al |

f . Ki_.val ue far .displ . of [ 3H] f || f
25 25 subony LRSS FR TS b e S DR REGR i Phuen PR SGkar cr r ou

enmbodi menunddyeeflux. If “hal” in formula XIV is bromine, a compound of this formula, for example

20 6,8-dibromo-4H-2,510b-triaza-benzo[e]azulene-3-carboxylic acid ethyl ester, is treated
with an anhydrous solution of hydrazine and the obtained solid compound of formula V
may directly used in the last reaction step. Finally, a compound of formula I is obtained by

heating under reflux a mixture of a compound of formula V in ethanol, containing

triethylorthoformate.
25 ' ' Preparation of the starting materials
Scheme 2
R! H
R1 N% Rt N 0
| @: - UNHz [ j e
PR S — o
0 O
8 Vil
OH  xv OH xv

R'in scheme 2 has the significance given above.

In accordance with scheme 2 the starting material of formula VII is prepared. A compound

of formula XV is hydrogenated in conventional manner to the corresponding 2-amino-



conpounds of the invention are binding selective for the a5 subunit

relative to the al, a2 and a3 subunit. |

n the table below it

is shown the

act|V|t data of sone preferred conpounds: WD 02/40487 -13 HR288T05
Exanpl e MU Ki[nM Ki[nM ra3Ki[nM ray ralrat 130"@%@@1. 3

6407. 8361. 5148. 810. 8 1334. 955. 523.71. 2
20802. 7283. 9190. 910. 7 2595. 3122. 8107. 45

480. 9500. 1482. 314. 5
- 37295. 8266. 1162. 08. 2

5t A

69359. 830

formul a |biagriddblorashylheirborpienmdee etfluixcal | y usabl e acid ad
be used as nedi canents, e.g.

gordzo s teqsofiad sbignitant Spidd o

The pharmaceuti cal

pr epar at i ons can

dition salts can
in the formof pharnmaceutical preparations.
nistered orally, e.g. in the

formof tablets,

coated 5 tabl ets,

,éjgg(g@”b

hard and soft gel ati ne

capsul es, solutions, emul sions or suspensions. The adm nistration can,
however, also be effected rectally, e.g. 4n the formof suppositories, or
parenterally, .e.g. in the f(ﬁ’er of inject & ol utions. Th pounds of
formula | and{t hei r pharmac 'Nd:lallycué@m di d addi t$ s ty-—can be
processed withh pharnaceutically inert, in#rganic or oN nts for
the i o producyN on of—tabl et s, Acoat ed I_abLeI_s,_dx_ﬁ,gees ahd ﬁard gel ati ne
capsul es. Lactose, corn sta or derivatives thereof Atalc, stearic acid

or its salts etc can be used as such excipients

e e

P e
NIN

Scheme 3 describes the preparation of known starting materials. The processes for

———

preparation of these compounds are also known or may be carried out in analogous
manner to known methods. For example, N-[(3-cyclopropyl-1,2,4-oxadiazol-5-
yl)methyl]phthalimide is prepared by reaction of N-phthaloylglycine in DMF and
1,1carbonyldiimidazole, and followed by the addition of cyclopropanecarboxamidoxime.
The obtained N-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)methyl | phthalimide is then
dissolved in 1,2-dichloroethane and N-methylhydrazine is added. The obtained 4-
(aminomethyl)-3-cyclopropyl-1,2,4-oxadiazole is then treated with N,N-
dimethylformaldehyde diethyl acetal arid heated at about 130°C and the desired starting
material (E/Z)-N’-(3-cyclopropyl-{1,2,4]oxadiazol-5-ylmethyl-N,N-dimethyl-

formamidine is obtained.

10

Scheme 4

e
HZN\/”\ 0" e /%N/ﬁro\/
0

In accordance with séheme 4 the starting material (E)-(dimethylamino-methylenearnino)-
acetic ethyl ester may be prepared from a mixture of glycine and N,N-dimethylformamide
diethylacetal in ethanol.

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

20 salts possess valuable pharmacological properties. It has been found that the compounds of



e.g. for tablets dragees and hard gel ati ne capsul es. Suitabl e excipients
for soft gelatine 27 April 2005 WO 02/40487 PCT/ EPO /12887 -14 capsul es
are e.g. vegetable oils, waxes, fats, sem solid and |i qui d pphy@l2ost C.

Sui t abl aveR¥iBEents for the manuf act ure of sol utions and PEJERBEIBEE e. g.
wat er, polyols, saccharose, invert sugar, glucose etc. Suitable excipients
for i nj ection soI utions are e.g. water - 1al-cohol s, polyols, glycerol, 5
vegetable oils etc. Suitable excipients for suppositories are e.g. natural
or har denédbie piesent imésq arfedigands for MABA & wiceptors dontainitg tiad gLB kibetitand are

Sol ubi 11 » PSR PR e b on P BPR Pl BAR R P B8t cner .

col orants, flavorants, salts for varying 10 the osnotic pressure, buffers,_

maski ng ad@rteengrouads weneiitlastigatedlineycardmcalwdth the isagimesshédeinaftet. her
therapeutically val uabl e substances. The dosage can vary within wide limts
and will, of course, be fi e%to t he i pdi VI aI re%wrements in each

. EINuTa FERATAtio
particul ar case. |n generat, istration a daily

dosage of %@fﬁmﬂ;ﬂoﬂwnm@ﬁﬁdm GABA ﬁereeapmraﬁbiapmauewuﬂ:ﬁ l:gmom‘;&huﬁmfasml a l

cxcoeded el ARl LT PR iRban ndRis stORHs sovivns Bhefer Gudth
i nventi on cmﬁ;la;@iﬂﬁmldlrmfz &953112, aﬁﬂsiyz dn@rgsgBat.ures are given in degrees

Cel si us. I nternedi at e (2 met ho) , - benzyl am no)-acetic acid 20 This
internediate is_k and repar d by nmethods, known in_the art,
for exanple iGflP tsf%‘?fFé\ﬁP ‘-'@Sygis fen fef mM Kcilb:%l N Gagdes di22aM ved

in 1 N NaG:€l, Golahvenstlt I?ﬁﬂ\@‘ﬁri‘é\‘ Islli‘ 735 Eﬁhﬂ{g'a@:ﬂ: ®luffer), homogenized by
2, 4- di met hoxybenzal dehyde K/b n% The resul ting

sol uti bh ReRETONeF sydaasean ’é%ffdg qqnty asi ® fé’%éorgi)o gin at 4iCt£a93oﬂQ SO hat
rt. The catmtysis Wewobo ). ede 2@1;5&1&5 nek fé@:ﬁﬁ@rﬂieﬂ'&ﬁ m&%%s(bﬁ@@r &dd . The

filtrate was concentrated to ca. by distrl 12 all the MeOH The
resul ti ng IoRezenEd BB pRlyEen éﬁrucanlwg 0@6‘64 élxqticr’fsp nﬂafﬁ@m@wﬁ@ﬂg@teelbmw 4

With 3 N Hedis(fa (BeR@idlneth 6QUSIANG e L8] AR rah OalRfiR%d ﬂbﬁeés&d%ed dheowly. t e

solid was filtered off, and washed vmthlce wat er (200 nmL). The wet
crystals were dried at 60 C, first at 25 nbar overnight, then at 0.1 nbar
for 8 h. One dindigligend b@@u@ asRBs Wre aaprieshpufidsa volume of 200 p.L {96-well plates)

15 which contained 100 pL of cells, [°’H]flumazenil at a concentration of 1 nM for atlo2a3
subunits and 0.5 nM for a5 subunits and the test compound in the range of
1019 -3 x10° M. Nonspecific binding was defined by 10° M diazepam and typically
represented less than 5 % of the total binding. Assays were incubated to equilibrium for 1
hour at 4 °C and harvested onto GF/C uni-filters (Packard) by filtration using a Packard
20  harvester and washing with ice-cold wash buffer (50 mM Tris; pH 7.5). After drying, filter-
 retained radioactivity was detected by liquid _scintillatioh éouﬁﬁng. K3 values were

calculated using Excel-Fit (Microsoft) and are the means of two determinations.

The compounds of the accompanying examples were tested in the above described

assay, and all were found to possess a Ki value for displacement of [*H]flumazenil from a5

25  subunits of the rat GABA A receptor of 100 nM or less. In a preferred embodiment the
compounds of the invention are binding selective for the a5 subunit relative to the c1, o2

and a3 subunit,

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



30 contam nated with 3 % NaC , but was used w thout further .purification.

mp 115 C.

(E)-

mz 225 (M.

known in the art,

for

Internediate B
(Di net hyl am no- met hyl eneam no) - acetic aci d et hyl
PCT/ EPYP#38B%05 This intermediate is known and may be P
exanple in the f

| | owi ng ways:

est

er

1/240:187 - 15
F@M met hods,

Met hod A A m xture of

glycine (69.8 nL, 0.8 nol) and N, N-di r‘nﬁhyl formam de di ethylacetal (69.8 5
m., 4.0 £ ] pd—t-he—etbanel—formed was renoved by
means o : Iﬁ[gﬁll Igﬁ[BM.] 43 4| KilnNlggay g (86 %: bp :
120- 122 B @ring ethyl estter HCl was dissolved in
portion 2CO3. The resulting solution was saturated with
NaCl, filtered and the filltrate extiractedtwilice—wit-h CH2C12 (400 10 nl).
The organic Rayer mas3@fied, fri-Perdd amd-Zaraful IY3evaporated. The residue
was distilled at 45 C/ 18 nbar. One jobtained gl ycine ethyl ester (32 g, 43
% as af cCol OBt esSs [ 4. [O aHine hykagst er (3308, 339 mmol ) was
di ssolved in N, N-dj net hyl formam de dj ethyl adetal (64 nL, 373 niL) and
heated o 130 C_Fthanol (cla 20 m )l was distillled off By 15 neans of a
Dean- St ark t¥ap. The P#8i due wa3Sdisltil %8¢ at {110 ¥#18 dbar. One obtained a
yel low sh liquid (p2 g, 97 %. mz 159 (M+H). IlInternedi atje C
(E1Z) - N=(3=fy/CTOp[ OPyod 500.1 4823 T 145
1, 2, 4] okadi azol - 5-yl met hyl )i N, N-di net hyl -f orngm di ne Stjep 1 20
N-[(3-Cuclopropyl-1,2, 4- oxadiazol -5-yl| ) et hyl Wnht hal | i de
N- Pht ha| oyl g?9ci ne| (98927 g, | 44283l ) wWaB0-8i sqol vé&8-7in gortions (because of
clunping) in DWW (500 ni).[1,]"'-Carbpnyldiimdazole (78.19 g, 486 mml) was
added i rporgdons— (ag5gMtT oM VOl uthgn). Ne T&gul Tiing suspensi on was
heated at 80 C for|20 mn. jan then| cooled tqg rt, then
cycl opr ppanecar boxam _doxi nei 1 added and then heated at 2110C 25 for 2 h. The
sol uti oh was3%ool el t¥>%, | hebSburpd itPR8 water §2 L),| stirred for 15
mn, flltered, washed withjwater (4Pp0 nL) and dried. Yijeld: 104 g (87 %.
M 115 47 694.5 724.6 1003 131

50 1002.9 409.4 220.1 14.4

54 4.6 1480 1082 12.9

69 359.8 308.4 158.1 7.0

61 67.3 53.0 18.9 1.3

63 12.5 10.7 5.6 0.6
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The c'ornpoﬁnds of formula I as well as their pharmaceutically usable acid addition

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

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

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

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

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

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

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

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

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

e o for tahlete dragées and hard gelatine capsules. Suitable excipients for soft gelatine



mz 269 (M. Step 2 4-(Am nonethyl)-3-cycl opropyl -1, 2, 4- oxadi azol e 30
N-[(3-Cycl opropyl -1, 2, 4- oxadi azol - 5-yl ) met hyl } pht hal i m de (104 g, 387 nmol)
was dissolved in 1,2-dichloroethane (500 nm.), N nethylhydragz Wiﬂﬁm@e 4 m.,
426 mmWPQ%'QWiadded and the solution was refluxed for SPEI/ERHE28{Ispensi on
was cooled in ice, the precipitate

(2-met hyl - 2, 3-di hydr o- pht haI a2| ne- 1, 4-tl%mne) was filtered off and washed
with WO 0214{31487 -16 27 2005 _ PCT/ EPQ /%387 1, % di chl or oet hane (100
m). The FAPPHIFSATE CRa¥eesty létwearﬁf&s SFRISP qgidsialyolesicar 70 /0.4

nmbar (bath- T SifblkSciplentsvioe titk m@&PufIct@re(of SolMionrd sha@psdy} e.g St ey, 3

(()E/agﬁazNolPély WClcﬁ% Qé“ﬁrgﬁ%’i’ﬁ@cosfecﬁt%m dine 5

4- (Ami nonet hy$gitaleosxcipoqmtofoy injdct@dndeloxian @z elgewa @9, a’k@,olsZﬁdymimgllﬁcemé,s

di ssol ¥ dvdéo@tabig Ig— Jret hylformal dehyde di ethyl acetal (77.nL, 451 rnnol)
and heat ed 2at "£30°C unt | all liberated EtOH had distilled of f '(in ckmann
condenser). \@bﬁblﬁ%@lmraﬁm%wm@re?@W’@wawrr]mrdmﬁé(ébw@fssa aagent and

t hen the gred ng\@ﬁ lga%l Oiseegcat 140-150 C bath-T / 0.1 nbar. Yield: 49.3
g (90 % . rﬂz;% V\%F Iel Et hyl 3- net hoxy- 9H|mg§4015a]

[1,2,4]triazo > Hh%]naﬁ?éﬁ‘zc YERAEHHNE £210 CoORtAIRREy T BRI s ppbLIZeTS,

6- g/bt hO)l;ystﬂbﬂlBe,rs'L‘vhﬁiﬂg)agaﬂb tsnenﬂszﬁ(eﬂsl—bwedteﬁae col&:aiﬁm Bavonames, ¥eleh fof earylﬁwknowm
an e nr no e

ol | oub no e POLE Rrestis P IR e Eh Sesols s B fignts “[herid hp o il

di ssol vedoﬁhﬁrdlempan@caélzw@lun@l)iﬁubxmai ed with bis(trichloronethyl)carbonate
(11.3 g, 38 f rt,

t he crystal s ‘% eﬁgegcan fa}ygﬁgﬂmﬁﬁeﬁnm %@g?%?gﬁ %&Qrﬁt@% %lﬁqh%gﬁrrl%% her -
li quor mgeqévawémtaﬂ%epcamr&i%ﬁrce%q Hugengralsén the qaseelf gralpdrainismtion o dal

Yiel d: 20a8sage oflaB4ul0 to00B4g fer{AGH of m:@mﬂ)@@n& M genek4 Forfaula I should be

15 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.

Intermediate A

(2,4-Dimethoxy-benzylamino)-acetic acid

20 This intermediate is known! and may be prepared by methods, known in the art, for

example in the following way:

Glycine (100 g, 1.33 mol) was dissolved in 1 N NaOH (1.6 L) and treated with a solution of
2,4-dimethoxybenzaldehyde (200 g, 1.20 mol) in MeOH (800 iriL). The resulting solution
was hydrogenated over 10 % Pd/C (40 g) at 1.1 bar H for 2 h at rt. The catalyst was filtered
25 off and washed with MeOH (500 mL). The filtrate was concentrated to ca. 2 L by distilling
off all the MeOH. The resulting basic aqueous solution was cooled in ice, and acidified to
pH 4 with 3 N HCI (ca. 500 mL), causing the product to precipitate. The white solid was
filtered off, and washed with ice water (200 inL). The wet crystals were dried at 60 °C, first
at 25 mbar overnight, then at 0.1 mbar for 8 h. One obtained 232 g (85 %), which was
30 contaminated with 3 % NaCl, but was used without further puriﬁcétion. mp 115 °C.
m/z 225 (M).

Intermediate B

(E)-(Dimethylamino-methyleneamino)-acetic acid ethyl ester



4- (2, 4- Di met hoxy- benzyl ) - 7- met hoxy- 3, 4- di hydr o- | H benzo[ e]

[ 1, 4] di azepi ne-2, 5-di one 6- Met hoxy- 2H 3, 1- benzoxazi ne- 2, 4(1H)-di one (23 g,
119 mmol ) and (2, 4-di net hoxy 25 benzyl ami no) -acetic acid LA RAil200420

mol ) 024#4%ended i n p-xyl ene (500 nL) and heated unB‘éT’E”é?%é% at reflux
(140 © for 2 h. The hot solution was allowed to cool to rt, while

spont aneous crystallization occurred. The crystals were filtered off and

washed with p-xylene (50 nL). Yield: 39 g (92 %9. np 196 C. mz 356 (M.
St ep 3 3(Fhis intermediate is known* and may be prepared by methods, known in the art, for

2- Chl or O'eﬁé&n%le‘]ih%gﬁﬂlm'ﬁ&'vp&&zyl ) - 7- met hoxy- 3, 4- di hydr o- benzo[ e] [ 1, 4] di azep

i n-5-one
4- (2, 4- Dinyeta@xy - benzyl ) - 7- met hoxy- 3, 4- di hydr o-1 H-benzo[ e] [ 1, 4] di azepi ne- 2,
5-dione (Z23.7 g, 67 mmol) and NN-di net hyl -p-toluidine (19.2 niL, 133 nmol)

i xed i, t ] 0 heat t C. Then. ph h id
ohl or 1 db 4 B OF S tne B MidLs SN Sb A S R THaNs A P80 Bhms
colnti nsiednL.o4.0 Zadd) Was }ﬁg&dﬁﬁf}ﬂﬂ tefflog a MO UAS Tormikd “aeféxﬁeadl -bl?girhd:zﬂé oflark red

tion rated .t o. dr n i i in THE (150
oot B SRR BRI RS BB o b o THE
5-(2, 4- D et hoxy-benzyl ) - 8- met hoxy- 6- oxo- 5, 6-di hydro-4H- 2,5, 10b-tri aza- 5

benzo[ eJdathedd 3- carboxyl i c acid ethyl ester Hexanethyl disilazane (48.5
m., 66 mml) was dissolved in THE (150 nL), cooled under argon to -70 C,

ﬁfd t2 ggatsﬁlil)ﬁé Vestth HEI dad disdWh Hor@8nsah 10 9badadoli NRICD). The heuming (145

After stirr of, 1 at,- 70_C, a solution of
(E) - (di meP %‘Mﬁow%%w%ﬁ\gaﬁh ﬁlasr-egé@fiithe Hlirate fmgted boce it SFEL (£49
ol ) 1on r'ﬁHE_']IIﬁQ)rghﬁclwfrvmédeidd, fitdled ndtdrefullnevapontddnThd rdsiueivak at -70 C.
benzy|) - ARG ARG B Bl e e i e £ M 128, e
mol ) in liged. (150 nl) was added at-70'C, and subsequently allowed to warm
to 10 C over ca.1 h, then cooled again to -30 C. Neat acetic acid (38 ni,

664 ol )Glysinezthyd dsted (Bing38tmmoBowa dissplyed soNiNrgimethulformepaids diefighsi on was
al | owed to. gé@ ®, %3%L}’\%qu§ea(eﬁoco%b o SERERdca. 3P ChID Rfas aRSIHEL bfFgy SOl uti on
was refl uxe or 1 h, Teading to the formation of 'athick precipitate. The
hot suspemsanspiadleagt$tankarhpail hayresduervas gintilled 3t 118 56/ 18dnbay. Qoe cbtamnerdiaer ed,

and the whist.e.&nyst Mgphad . w { ater 1:1(400 nl), and dried at 25
mbar / 60 g%@?sgllﬁﬁ%ﬁf’g ?"ga z})@rr(p 204 C. mz 451 (M.
Intermediate C
(E/Z)—N'-(3—Cyclopropy1-[l,2,4]oxadiazol-s-yhnethyl)-N,N-dimethyl—formamidine

Step 1
20 N-[(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)methyl]phthalimide

N-Phthaloylglycine (90.7 g, 442 mmol) was dissolved in portions (because of clamping) in

DME (500 mL). 1,1'-Carbonyldiimidazole (78.9 g, 486 mmol) was added in portions

(attention CO evolution). The resulting suspension was heated at 80 °C for 20 min. and

then cooled to rt, then cyclopropanecarboxamidoxime 1 2dded and then heated at 110°C
25 for 2 h. The solution was cooled to rt, then poured into water (4 L), stirred for 15 min,

filtered, washed with water (400 mL) and dried. Yield: 104 g (87 %). Mp 115°C.

m/z 269 (M).

Step 2
4-{Aminomethyl)-3-cyclopropyl-1,2,4-oxadiazole

30 N-[(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)methyl]phthalimide (104 g, 387 mmol) was
dissolved in 1,2-dichloroethane (500 mL), N-methylhydrazine (22.4 mL, 426 mmol) was
added and the solution was refluxed for 5 h. The suspension was cooled in ice, the
precivitate {2-methyl-2,3-dihydro-phthalazine-1,4-dione) was filtered off and washed with



Step 5 20

8- Met hoxy- 6- oxo- 5, 6-di hydro 4H 2,5, 10b-tri aza- benzo[ e] azul ene 3-carboxylic
acid ethyl ester April 2005

5- (2, 4-\DD2HMBRY - benzyl ) - 8- net hoxy- 6- oxo- 5, 6-di hydr o- 4|—I—P£,1’B§PIO 2887 i aza-
benzo[ e] azul ene- 3-carboxylic acid ethyl ester (9.8 g; 22 muol) was
suspended in CH2Cl2 (50 nlL), cool ed inskce, and diluted sowWy with
trifluoroacetic acid (50 nL). The resulting 25 clear solution was treated
at 5 C wi,ghlithiofdetiome@@hmbe Sieffiknite was evhposatéd ad thd desidweld)stilledate now r ed

sol ution, t It f1@R o . S, and t he residue

extract edd\aé mi%ﬁ%@(}goﬁ?,éﬁﬁa‘a %@}%@h@zﬁw@% The crude

product ¢ % 10 g) was digested with hot et hyl acetate (100 m.), allowed
t

to cool, he white crystals (5.6 g, 85 % were filtered off. np 240 C
m z 301 (BE)-NSO3STwosopyl-{1,2 4]otad1azol-5—yhnethyl) -N,N-dimethyl- -formamidine

6- Chl or o- 8- net hoxy-4H- 2,5, 10b-tri aza- benzo&e& azul ene- 3-car boxylic acid
et hyl Ses#dAminomethyl)-3- cy‘clopropyl 1,2,4-oxadiazole 3 g, 282 mmol) was dissolved in

8- Met hoxyg §: cﬁ?ﬂéﬂ@ﬁ@mﬂiﬂ&ﬂf&é ,aéetépmtxﬁn Az a3 ohehatsd 8180 Sceakpoxyl i c

acid et hyl |rret t ol dlne 0.8 ni,

75 mmol )a%?%'aWﬁﬁéH ha%@sé% ﬁlﬁéﬁ%“f %Géfm naPH or ous

oxi de chleahbdadirrhé eRtess Bdgamiahd thadghe pﬂﬂ&dt ms diattx.He&ﬁdléthEOﬁC)ﬁaﬂi-ﬁ' /heat ed

at reflux,f 3D It| |on was cooled to 27 April 2005 WO
02/ 40487615(‘,%{‘%P8T}Jl]f’§§7g(9@8/5 Fb s BREL T CH, Ol , / aceton 100: 15 (300 ni),
and di rectly purified by fl ash chr qmat %grlaphy on silica gel in

CH2Cl % acet one 100:15. The white pr ot Wwas recrystallized by dissolution
in hot eEthyll 3anethake-9fBhAiIdaty[],5e4 hhanltmtcdd[zx,mﬁ] [1;4pberdiodidzepinesiOst ar t ed

‘(ca. 100§£r1§). Yleld 79 (8 %. np 186 C. mz 301 (M. 5 Step 7 Ethyl

3- nmet hox ?ﬁedazo[l 5-a] [1,2,4] triazolo [4,3-d] [
1, 4] - bengggiiazepi ne- 1 0- carboxyl ate

6- Chl or o- 4H-2 5,10b-tri enzo[ e] azul ene- 3-carboxylic acid
ethyl esf 3\4% )% loPepgoFazey 24 ﬁéﬁrfﬁf’ﬂ‘i/dr azine (41 ny, 0.69 mml), and
N- et hyd dihSQRIPREEAR iaﬁanQMnd I%QyHL eg bR thodekowefd tx e, fon

chl or obenzene ( he" reacfi on mxture was extracted with

CcHz2Cl 2/ mﬁ%@?eﬂ%@?@%}% I%W%S/er was dried and evaporated. The residue was
purified by chromatography on silica gel in CH2C12/ MeOH 30:1. np 197 C. mz
325 (M. 2-Amino-5-methoxybenzoic acid (19.3 g, 115 mmol) was dissolved in dioxane (200 mL),

treated with bis(trichloromethyl)carbonate (11.3 g, 38 mmol) and refluxed for 1 h. The
suspension was cooled to tt, the crystals filtered off and washed with dioxane (20 inL). The
20 mother liquor was evaporated and the residue crystallized from ethyl acetate. Yield: 20.9 g
(94 %). mp 244 °C (dec). m/z 193 (M).
4-(2,4-Dimethoxy-benzyl)-7-methoxy-3,4-dihydro-1H-benzo[e][1,4]diazepine-2,5-dione

6-Methoxy-2H-3,1-benzoxazine-2,4(1H)-dione (23 g, 119 mmol) and (2,4-dimethoxy-

25 benzylamino)-acetic acid 1 (27 g, 120 mfnol) were suspended in p-xylene (500 mL) and
heated under argon at reflux (140 °C) for 2 h. The hot solution was allowed to cool to rt,
while spontaneous crystallization occurred. The crystals were filtered off and washed with
p-xylene (50 mL). Yield: 39 g (92 %). mp 196 °C. m/z 356 (M).

Step 3
30 2-Chloro-4-(2,4-dimethoxy-benzyl)-7-methoxy-3,4-dihydro-benzo[e] [1,4]diazepin-5-one

4-(2,4-Dimethoxy-benzyl)-7-methoxy-3,4-dihydro-1H-benzo[ e} {1,4] diazepine-2,5-dione
(23.7 g, 67 mmol) and N,N-dimethyl-p-toluidine (19.2 mL, 133 mmol) were mixed in
toluene (200 mL) and heated to 100 °C. Then phosphorous oxide chloride (6.7 mL, 73
mmol) was added dropwise and heating at 100 °C was continued for 2.5 h. The resulting



Exanple 2 15 Ethyl 3-nmethyl-9Him dazo[1,5-a] [1,2,4]triazol o[ 3, 4-d]
[ 1, 4] benzodi azepi ne- 10- carboxylate Step 1 6-Methyl -2H 3, 1- benzoxazi ne-2, 4

(1H) - di one ThIS intermedi ate i s known and nmaybe prepared b & known
in the WPOZHPY 20 exanple in the fol lowing way: A mi xth E‘ﬁ%ﬁﬂg‘p

2- am no- 5- rret hyl benzoi c acid (45.2 g, -G730 nol) and ethyl cbloroformate
(31.4 nL, 0.33 nol) in dioxane (250 nL) was heated under reflux for 4.5 h.
Aft er coderkwgd soltionyas evaporatetbto(dPnesk pndvtts: resiidtied-edisclvedan THF (UAUsL)r ef | ux

conti nued ng thellub gLip00ling, the mixture was evaporated and
t he resul?{ingeso C@?énggs‘tlesgégénthe?ert-butyl 25 net hyl ether : heptane

(1:1, 403% by heating under reflux for 1 h. The soild was then filtered

of f and ed with tert-butyl nmethyl ether : heptane &71 1, 80 nL). Yield:
47.7 g @g{@ Wlmqﬂlpxibvnqyil)ﬁ-n@p@xﬁg-oxoéﬁ -dihydro-4H-2,5,10b-triaza-

4 DYBRI K RAIS Kbl LY Lach drdi byl o 1t benzol ] |

4- (2,
1, 4] di azepin I one A suspensi on of
6- met

hy! 1P ety M%(@@S%L%%angl)?ﬁh@ ﬁzs;l&ve% lgrrﬁpﬁsmﬂy)) cooqam@c} pi ng

(2, 4- di net hoxy- Benzyl am no) -aceti ¢ _ac ene (125

m) was REEE] -dAder anddreatsd stopdy wash F b SCéut}*pn offn-Butylishmimig heéarr

temoerat ] mbmm@ne@ft@stm@fw@ hfdtLyered sofdionRd (Mpched %5 di@ﬂahﬂn@- xyl ene (2 x
F( Om

PCT/ pr 1&%@%631@11%? gc%%g aci ethn{ ester:}(ﬁf' g,( Wn)lmoﬁ { was a de / 4 sl

2- Chl wr ostzer{iiy contiinmed fooxyh dleﬁ@W)T}Yenrmiomtlon&fQ—dﬂth-QE,bemmﬂ{oxﬂ [ 1, 4]

di 4 t - -

17yt abaPRET stechnls 2 ARAOTGASRE Ay bR i B eBiabBD s TERTE O oL
(28.9 m(lmem@s yddedrae—~Ta e dnd m@eq@nﬂw&o@dﬂo wezin tarid Eea‘tledl tlb 100 C.
Then phO%Pé?Pédé?ecpi@r}iﬁNoQ@bdG rﬁéa@aéedaaad%@mmzi hnfpwaddrdd doepse and

heating at 10Q0 vvaoi} t| nug 2. . The resultin .~dark red soI ution
was used~dP redificqonngt E&}f@ﬁ%ﬂ%&‘é@saﬂgw thtyqwarm to 0 °C, water (40 mL)

5- (2, &- DadBtd)@nyt tlb@ﬂlvylhhg Sioediyhs @floxat for Shdedin @ thbfanhatibllof b thidz a
precipitate. The hot suspension was diluted with water (450 mL), cooled to 30 °C, filtered,
and the white crystals washed with THEF/water 1:1 (400 mL}), and dried at 25 mbar/60 °C.
Yield: 16.7 g (56 %). mp 204 °C. m/z 451 (M).

Steps

20 8-Methoxy-6-0x0-5,6-dihydro-4H-2,5,10b-triaza-benzo{e]azulene-3-carboxylic acid ethyl
ester ’
5-(2,4-Dimethoxy-benzyl)-8-methoxy-6-0x0-5,6-dihydro-4H-2,5,10b-triaza-
benzo[elazulene-3-carboxylic acid ethyl ester (9.8 g; 22 mmol) was suspended in CH,Cl
(50 mL), cooled in ice, and diluted sowly with trifluoroacetic acid (50 mL). The resulting

235  clear solution was treated at 5 °C with trifluoromethanesulfonic acid (3.8 mL, 44 mmol).
The now red solution was stirred at rt for 2 h, evaporated to dryness, and the residue
extracted with CH,Cl, (500 ml), and 2'x 10 % NaHCOj; (500 mL). The crude product (ca.
10 g) was digested with hot ethyl acetate (100 mL), allowed to cool, and the white crystals
(5.6 g, 85 %) were filtered off. mp 240 °C. m/z 301 (M).

30
Step 6
6-Chloro-8-methoxy-4H-2,5,10b-triaza-benzo[e}azulene-3-carboxylic acid ethyl ester
8-Methoxy-6-0x0-5,6-dihydro-4H-2,5,10b-triaza-benzo[e]azulene-3-carboxylic acid ethyl
ester (7.5 g, 25 mmol) and N,N-dimethyl-p-toluidine (10.8 mL, 75 mmol) were mixed in

35 chlorobenzene (80 mL) under argon. Phosphorous oxide chloride (3.4 mL, 37 mmol) was

added at rt, and the mixture heated at reflux for 3.5 h. The resulting solution was cooled to



| 0 benzo[ e] azul ene-3-carboxylic acid ethyl ester Hexanethyldisilazane (68.7
m., 330 mmol) was dissolved in THE (350 nm.), cool ed under Argon to -70 C,
and treated slowWly with a 1.6 Msolution of n-BuLi in hexar AmQi6oes., 330
mol ). A¥Y@8¥4d8irring for 1 h at -70 C, a solution of (BEPCT/BPIEZSB/I am no-
met hyl eneam no) -acetic acid ethyl ester (31.6 g, 200 mmol ) in THE (30 nl)
was added, 15 and stirring continued fo¥-1 h at -70 C. Then a sol ution of

2-chl oro-4- (2, 4- di met hoxy- benzyl ) - 7-met hyl - 3, 4- di hydro-b 1,4
i arepi n 5 ke SR bl sutarayL: (PP Cplh s discemriesdy HBbve) was ndded

at -70 C, clabghat¥ Nilkk g@lih QIBELY Q. MRAE TDYRS Mhedthifdbrbdu@¥as 1 N, then
cool ed ‘agai n t@iﬁ- 8}58: After. 30 mn, acetic acid (57 ) was added at -30

C and t hefesi&is {iedution Bviad cthy! aastats (300 ml)r evwentasipd atiprecipitationat er
(57 ) 2QaaduRd Rdnl)§ideIY (skBe). H]g)(fglél’og_ heasegdaunder reflux for 14 h.

After cooling, the m xture was evaporated and then di ssolved in DCM (300
m.). This_solution was then washed with HCO (1 M 2 x 100 nL) and 10%
sodi um%yﬁﬁ%éen carbonate (100 m ), dried (Na2SO4) and evapor at ed.

Ch t L | 41t i anviald: 37 6.0 (41 9. o
4323?”? Mﬁ@%n%&%mamwzog,%][mg,mtaaolﬁtm][1,4}9&&031‘71“9,& {#l 9 z

8- Met hyl - grbyglate 6 i hydro-4H 2, 5, 10b-tri aza- benzo[ e] azul ene- 3-car boxylic
aci d et hys Chesbe-methoxy-4H-2,5,10b-triaza-b -3- ic aci

5-(2, 4- DI Mt hoxy - BENTyT 1 Bonet iyl 6 osas lguigeePqrrogpitis agd et ester (01 59
benzo[ e] a@ & remele frpuydrazingdid ma AP mmeldrandiNathyldizaprapplaning@ 054
suspengedmi Ny $3Rihal) weldQfiFked i bdhel , ! ‘1?4)4)%" '
trifluroacetic aci d) ) 'Il g@é@%ﬁ%@ﬁégﬁé@ﬁﬁgnfﬁa%g t?dé]a e f\gﬂt“;a‘g C

, 30 )
With tri f?xtﬁﬁﬁféﬁfé‘tiﬂ’a(ﬁés@b%ﬁﬁfctha@rﬂn(@@ﬁf ias dded amrb¢veporiiesl. Thetesklok was on was
stirred (T T i and
di ssol ve ?rlri]ﬁ%?{té?g&? %%%%@?Yggﬁgl}%&égdw ?ﬁz%m}?{/gtggdl um%?;‘]o?é%ﬂ%%ﬁ@ﬂ%t e (2

x 5 27 April 2005 WO 02/40487 PCT/EP01/12887 -20 nlL) and the organic

| ayer was dried (Na2SO4) and evapora%&gn J{éi turation with-EtOAc. Yield:
9.55 g (92 %9. mz 283.(MI-|-@[). Step arPoll tep 7 (W thout isolation of

6- chl dfo- -methy1ipimideeolli-a H 134 t5iabednlbed-d] [ AlbaedBzegnd byl i ¢ acid
et hyl est

6- Chl or o-%@r’r%}%aﬁ-m—l- 2,5,10b-triaza-benzo[ e] azul ene- 3-car boxyl i c add et hyl
ester anddtepl

6-Methyl-2H-3,1-benzoxazine-2,4(1H)-dione
This intermediate is known and may be prepared by methods, known in the art, for
20  example in the following way:
A mixture of 2-amino-5-methylbenzoic acid (45.2 g, 0.30 mol) and ethyl chloroformate
(31.4 mL, 0.33 mol) in dioxane (250 mL) was heated under reflux for 4.5 h. After cooling,
acetyl chioride (50 mL) was added and heating under reflux continued for another 4 h.
After cooling, the mixture was evaporated and the résulting solid digested with tert-butyl
25 methyl ether : heptane (1:1, 400 mL) by heating under reflux for 1 h. The soild was then
filtered off and washed with tert-butyl methyl ether : heptane (1:1, 80 mL). Yield: 47.7 g
(90 %). m/z 177 (M). '

Step 2
4~(2,4-Dimethoxy-benzyl)-7-methyl-3,4-dihydro-1H-benzo[e}{1,4] diazepine-2,5-dione
30 A suspension of 6-methyl-2H-3,1-bezoxazine-2,4(1H)-dione (18.3 g, 103 mmol)
containing (2,4-dimethoxy-benzylamino)-acetic acid (25.6 g, 114 mmol) in p-xylene (125
mL) was heated under reflux (150 °C) for 2.5 h. After cooling to room temperature the

precipitate was filtered off and washed with p-xylene (2 x 20 m1). Yield: 34.1 g (97 %). m/z
341 (MH™M).



Et hyl 3-nmethyl-9Him dazo[1,5-a] [ 1,2,4]triazolo[3,4-d]

[ 1, 4] benzodi azepi ne- 10- car boxyl ate

8- Met hyl - 6- oxo0- 5, 6-di hydro-4H 2,5, 10b-tri aza- benzo[ e] azul eruﬂ-‘%,rﬂa[)@pxyl iC
aci d etwgozs®iester (9.5 g, 33 mol) and N, N-di net hyl - RPCBERNIAREE (14. 4
m, 99 mol) were mxed in chlorobenzene (100 nmiL) under argon. Phosphorous
oxychloride (4.6 nL, 50 mol) was adddd-at room tenperature and the
resulting m xture heated under reflux for 1.5 h. After cooling, the

m xture &@_évapor ated and used in the subsequent step. The m xture was

di ssol ved_th1ocH4qnAgins Hel 15d;r)m@m91-§,Q%%hﬂ&%%k@;ﬁ&%@%m&e (5.7
m., 33 15 mol) and fornyl hydrazine (4.4 g, 66 nmol) added and the

resul t i ng-tA4Dimethesxberryly Rehd-dihyder-14-benzpte) Hrd] disatpineg2.5tdiensri xt ur e
was evap d i I 144 2C1 A 4 ) Iahlﬁ od-in The
organic ﬁg‘%g% @S}ﬁ ggéﬁ@gt%’gﬁdgﬁ@%@blgo% (zgir?dm E,g.%/bgg{g{ngpg&ﬁ@ r or#gt ogr aphy
on sil s caolyehe 100t ndiHelite Bt A0 °NiTHed: phdsiiorys (B8hBgide (1l mB10IA MH+) . np
236-238 C. 20 Exanple 3 Ethyl-3-isopropyl-9Himdazo [1, 5- a_kh[ .

1, 2, 41t r immeblovfsaddedifropwiseand lbéﬁmtdﬂé pE s continuedifonc:p bt Ehegreagting 25
6-1sopro P . t.Ng- ol m xt ure of

2-am no- %%%%%g@%gﬁfg%%é%g%&?Erggm%aése%%&gc%?ﬁ%ol ) and ethyl chl oroformate
(1.75 nlL,gd844 mmol ) in dioxane (20 nlL) was heated under reflux for 2 h.
After coolfing, acetyl chloride (1.4 nL) was added and heating under reflux
conti ”Ue%—tﬂi—%@ﬂﬁ%—_b@nﬂl)—8&“1&&*}1—&9@@5r@dih?rﬂ&%—mpﬁ,sl,i(ﬁa-ﬂ@ﬁa-wapor ated and
the resulting solid digested wt tert-buty 30 nethyl ether : heptane

(1: 1, 120 heopolslazrlenei3rigrinsybe apdethykester 1 h. The soild was then filtered

ff and i i : - ndi el d
g. ' gn( géﬂé%%@#;}%%%{i(&gﬁ??"? %tﬁté%%lzﬂ)%ﬁ%ﬂissolv%ﬁ?ﬂ'? (355 L), 018% hindet! ©

4- (2, 4- Di Amebhaxy7bh¥hanl kredtet slopdppith a3, @vbiohytthroe i r-BbENz hfrne [(20&inL,
di azepi ne- 2, 5-di one 35 A suspension_of 6- i.sopr(%lpyl -1 H-benzo[ d]
[ 1, 3] oxaA3Renmol. Hitersirging Brd b ats7f16) 3 solutéen af () 1{gimethylamino-

(2,4-di - amnQ)- ' [ Rl i) Raxydse (40

m.) Wagerhgg(? béégpagﬁéék Q%’Qg? ?%1)((1 aﬂﬁ’%&%‘?@fl %r‘c’g 2?%11{%1?01%\ ter é%% [ Plg at 0 room

t enpenat wirel dienyRRRLEDAR N k 2170 °C. Then a solution of 2-chloro-4-(2,4-dimethoxy-
benzyl)-7-methyl-3,4-dihydro-benzo|e] [1,4] diazepin-5-one (35.9 g, 100 mmol) (prepared

as described above) was added at —70 °C, and subsequently allowed to warm up to at 10 °C
over 1 b, then cooled again to —30 °C. After 30 min, acetic acid (57 mL) was added at -30

°C and the suspension was allowed to warm up to room temperature and water (57 mL)

20 added and the resulting mixture heated under reflux for 14 h. After cooling, the mixture

was evaporated and then dissolved in DCM (300 mL). This solution was then washed with

N HCl (1 M, 2x 100 mL) and 10% sodium hydrogen carbonate (100 ml), dried (Na,5O4) and
evaporated. Chromatography on silica gel eluting with EtOAc. Yield: 17.6 g (41 %). m/z
436 (MH").

25
Steps
8-Methyl-6-0xo-5,6-dihydro-4H-2,5,10b-triaza-benzo| e]azulene-3-carboxylic acid ethyl
ester
5-(2,4-Dimethoxy-benzyl)-8-methyl-6-oxo0-5,6-dihydro-4H-2,5,10b-triaza-

30 benzo[e]azulene-3-carboxylic acid ethyl ester (9.8 g, 23 mmol) was suspended in CH,Cl,
(100 mL), cooled in ice, and diluted slowly with trifluroacetic acid (30 mL). The resulting
solution was treated at 5 °C with trifluoromethanesulfonic acid {3.0 mL, 34 mmol). The
red solution was stirred at room temperature for 2 h. The mixture was then evaporated
and dissolved in CH,Cl» (20 mL), washed with 10 % sodium hydrogen carbonate (2 x5



27 Appril 2005 PCT/EP0111288 precipitate was filtered off and washed with

p-xylene (2 x 20 mM). Yield: 4.9 g (90 %9. mz 367 (MH'). Step 3

2-Chl oro- 4- (2, 4-di met hoxy- benzyl ) - 7-i sopropyl - 3, 4- di hydr o- bengg{iebést, 4] di az
epi n- 5- VD 021487 PCT/EP01/12887

4- (2, 4- Di met hoxy- benzyl ) -7-isopropyl -3, 4-di hydro-| H benzo[ e] [ 1, 4] di azepi ne-
2,5-dione (1.5 g, 4.1 mol) and N, N-di@8t-hyl -p-t-oluidine (1.76 nL, 12.2
rrm)l) were mxed in toluene (8 m_e and heated to 100 C. Then phosphorus
oxychl or i 1) @88 9he organit layepivys drivals(Ned8ed adepaposetedTitithedionngtheEtOMB0 C was

conti nue i the 1o m xture was evaporated and

di ssol vng{ n ‘?élg%(f% /ﬁf{%ﬁ 8V[s]'qg'sed directly in the subsequent step.
Step 4

5- (2, 4- Di teplbavngd-Yhem?7 (Wirh @t isptationpf|6- Gl onces-Byethydidd 853 OUi2za5, 10b-tri aza-

benzo[ g] ester 15 Hexanet hyl di sil azane (2.8
m., 13§4a§% 7‘%?53&& 5)%%% @C%QI%@I%% cool ed under Argon to -70 C,

and t reat éd:iﬂbmﬁ-ynaﬂlﬂhﬂérms,ﬂ)bkﬂrmhmbnmie]atuland%&lchrﬁomylhmcaimh 1@&sterahd 13. 4

ot hyi encaRPhREbEr P Bidroll i &‘ﬁ&?ﬁﬁ%&t AL Pt PR R (5 i)

was addedcarbaﬂyla&tl rring continued for at -70 C. Then a sol ution of
2-chl or o-

t
oo D) OB St ARy B banOb s Rl zp dmedhoaytic asid vl o
mlrrlol ) 13 ( |tom¢ya(|9£50g ,33 maiash @n?gdlga&mmhyhi;ﬁeﬂ?ﬁﬁﬁc( 144 ml/%® omal)wers uiisedime R]E It y
a owe over , en co e | er
50 ored L bR 1 B ERacSESL Praiphprbis goehintde LBA miy SR BHRP B ains
al | ovned t addudranropmttemperature @ﬂ@ﬁ{e&@uﬂ&nﬂﬁﬁnuvﬂiﬂ@fed(t@}d& ﬁﬂ)lx ftdegth.anfled he

resul ting mxture heat ed under re 4 h After ool.in t he
mi xtur e WeRPEEaIGTRTEYC X8 SYaRarat %Pﬁ?gdﬂﬁ#sﬁéﬁﬂq(l% StRP) S Themitidbpet s on

was then dnsdiest i dhiorbinzéde (Y00 2nn<) ahd thtd N@md: istp yxdﬁﬁ@@(rs TRLpnat
8 g el A o D v e SRR,
Step 5 30under reflux for 4 h. After coolin I-% the mmture was evaporated and dissolved i m CH2C12
81 soprobyly 6 0x0; 2.6 fhNgs oriilt 2,5 190 L] 82 bengal phazybgne, ™ car boxy!
evaporated. Chromatography on sﬂ1ga gel eluting with EtOAc. Yield: 2.85 g (28 %). m/z
310 (MH"). mp 236-238 °C.

20
Example 3
Ethyl-3-isopropyl-9H-imidazo[1,5-a}[1,2,4}triazolo[4,3-d][1,4]-benzodiazepine-10-
carboxylate
Stepl

25 6-Isopropyl-1H-benzo[d][1,3] oxazine-2,4-dione
' A mixture of 2-amino-5-isopropylbenzoic acid (30. g, 16.7 mmol) and ethyl chloroformate
(1.75 mlL, 18.4 mmol) in dioxane (20 mL) was heated under reflux for 2 h. After cooling,
acetyl chloride (1.4 mL) was added and heating under reflux continued for another 3 h.
_After cooling, the mixture was evaporated and the resulting solid digested with tert-butyl
30 methyl ether : heptane (1:1, 20 mL) by heating under reflux for 1 h. The soild was then
filtered off and washed with tert-butyl methyl ether : heptane (1:1, 10 mL). Yield 3.1 g (89
%). m/z 204 (M-H). '
Step2
4-(2,4-Dimethoxy-benzyl)-7-isopropyl-3,4-dihydro-1H-benzo{e} (1,4} diazepine-2,5-dione
35 A suspension of 6-isopropyl-1H-benzo[d][1,3]oxazine-2,4-dione (3.0 g, 15 mmol)
containing (2,4-dimethoxy-benzylamino}-acetic acid (3.7 g, 16 mmol) in p-xylene (40 mL)

was heated under reflux (150 °C) for 2.5h. After cooling to room temperature the




5-(2, 4- Di et hoxy- benzyl ) - 8-i sopropyl - 6- oxo- 5, 6-di hydro-4H-2, 5, 10b-tri aza-

benzo[ e] azul ene- 3-carboxylic acid ethyl ester (410 ng, 0.9 mmol) was
suspended in CH2Cl12 (3.0 nmL), cooled in ice, and diluted sipo rnp_p@gh
trifluovoaededss acid (2.0 nL). The WO 02/ 40487 -22 27 ABFEI[EPY

PCT/ EPO /12887 resulting sol ution was tzieat ed at 5 Cwth

trifluoronet hanesul fonic acid (1.0 ni; 3 mol). The red solution was

stirred at room r The ,m xt.ur rat.ed and
i sso! eI Es i 51 HadRed R R B e RO T Ve Lo AR ek BV 10 %
2 X 5 m3safM-Hhe organic |layer was dried (Na2SO4) and evapor at ed.
Trlturatgon wth 5 EtOAc. Yield: 250 ng (90 %9. nm(z 313 (WMH). Step 6

6- Chl oro opropyl 4H 2, 5-1 Gb-tri aza- benzo[ e] dzul ene- 3-carboxylic acid
ethyl es QﬁIhloro~4-(2 4-dimethoxy-benzyl)-7-isopropyl-3,4-dihydro-benzole}{ 1,4} diazepin-5-

8- 1 sopropyl - 6- 0xo- 5, 6-di hydro-4H 2, 5, 10% triaza-benzo[ e] azul ene- 3-car boxyl i
c acid ePRyl ester (1.8 g, 5.6 mml) and N, N-di methyl -p-toluidine (2.4 ni,

16.9 nmmol) d(z‘@ebﬁnéﬂléﬁ}dbé&yﬂ)w %Bbafp?bsazanﬁrehoi-ahazdpé}gm]cmzqgﬂe 2Bhéisabor us
oxychloride (771

h
resul ti ngl-Fixd-brempld and s Nr@E}eﬂ?Yi‘lPﬁ?g-‘ g’é‘F?Wﬁ mﬂ% g%&ﬁ%&%&éﬂﬁé ren xture

15 o (bR Bpte AL ATRARIGIN 20, B A0 A ISR (228, Bmmal) €1 €

[1, 2, 4] t $42388d e dropwiit bdd H&at ik 000 B2 #hs a;emhaed &armmﬂfedreoohng, the
GChIor08|sopropyI-4H-2 b-triaza- ben zul ene- rbo |c acid
et hyl 10es FEKtUrERas ﬁ@?oe’@@%ﬁp Ived gy BiAF |aH was ps n’ee 1), and
N, N- di megydes @e{ftgﬁ' dine (24 L, 0.17 rrm)l) wer e heat ed under reflux in

chl orobenzeng 2 nt) for 10 h. The reaction 20 m xture was then evapor at ed.
Chromatoétmﬂ"ny by preparative HPLC. Yield 8.7 ng (17 %9 mz 338 (M np

160- 163 G, g{%gp i L -a
[1,2,4]tri az OPﬂPE&g%h ]gbﬁ??fn §z%x§| 5r::Ge-Qll g%m(gfggg%%g?e ]St ep 1

4- (2, 4- Dbrutd{elegulsnerdyarboxylic ard ethyhestithy dr o- | H- benzol e]
[ 1, 4] di azepi ne-2, 5-di one

15 Hexamethyldisilazane (2.8 mL, 13.4 mmol) was dissolved in THF (25 mL), cooled under
Argon to —70 °C, and treated slowly with a 1.6 M solution of n-BulLi in hexane (8.4 mL,
13.4 mmol). After stirring for I hat—70 °C, a solution of (E)-(dimethylamino-
methyleneamino)-acetic acid ethyl ester (1.28 g, 8.1 mmol) in THF (5 mL) was added, and
stirring continued for 1 h at—70 °C. Then a solution of 2~chloro-4-(2,4-dimethoxy-

20 benzyl)-7-isopropyl-3,4-dihydro-benzole][1,4]diazepin-5-one (1.59 g, 4.1 mmol)
(prepared as described above) was added at =70 °C, and subsequently allowed to warm up
to at 10 °C over 1 h, then cooled again to —30 °C. After 30 min, acetic acid (3.0 mL) was

added at —30 °C and the suspension was allowed to warm up to room temperature and
water (3.0 mL) added and the resulting mixture heated under reflux for 14 h, ‘After

25  cooling, the mixture was evaporated and then dissolved in DCM (30 mL). This solution
was then washed with HCl (1 M, 2 x 15 mL) and sodium hydrogen carbonate (sat., 10 mi},
dried {N2,5S0,) and evaporated. Chromatography on silica gel eluting with EtOAc:
Hexane (19:1). Yield: 1.9 g (99 %). m/z 464 (MH").
Step5

30 8-Isopropyl-6-ox0-5,6-dihydro-4H-2,5,10b-triaza-benzo[e]azulene-3-carboxylic acid
ethyl ester
5-(2,4-Dimethoxy-benzyl)-8-isopropyl-6-0xo-5,6-dihydro-4H-2,5,10b-triaza-
benzo|e]azulene-3-carboxylic acid ethyl ester (410 mg, 0.9 mmol) was suspended in
CH,Cl, (3.0 mL), cooled in ice, and diluted slowly with trifluoroacetic acid (2.0 mlL). The



A suspensi on of 6-brono-2H 3, 1- bezoxazi ne-2,4(1H)-dione (22.0 g, 91 mmol)
containing (2,4-dinmethoxy-benzylam no) -acetic acid (22.5 g, 100 mml) in
p-xylene (200 nmL) was 30 heated under reflux (150 C) for | v AgMdibess cool i ng
to roonwW@npeet ure the precipitate was filtered of f anBCWEBBHAASSA t h
p-xylene (100 m). Yield: 33.5 g (91 %9 mz 403/405 (M. Step 2

2- Chl or 0- 4- (2, 4- di met hoxy- benzyl ) - 7- bro#o- 3, 4- di hydr o- benzo[ e] [ 1, 4] di azepi n
-5-one

4- (2, 4- Dirgailtie) elatheieyd treafedatdris: @uﬁtmﬁldmdme&)lahbsbkfmigpa}i[(l 0sldila epi né 2,5
-di one 35 (3, , 7.4 nmol) and N- di et t 4,

mol ) vverrégqﬁl)xgge req Wtﬁﬁp‘%'?slsuérﬁ B IQRA! Eff?%fﬁg‘?e f%)’Eggiﬁ%@@%%ﬂ% ol uene
(30 rﬁ;é géa:g M%%ﬂdt&ssélﬁ@d%ﬁcﬁb@? (ﬁﬂﬁmaphﬁrshﬁi xmx}%/m&mgl}?drc(giﬂsarbon&ie {10mol )
was added dropw se eat | a ont,i nue

resul.ti ngdarkr m%bP“drs]‘g‘F QB gb‘S‘?Qt%\%gO;)rﬁTdteﬁ%ch%@gdEzltudi’n};dsno%ved in
THE (19 nErb@endaélaeztodh%@m%y m;zsizhemrspbsequent step. 5 Step 3

5- (2, 4- D met hoxy- benzyl br ono- 6- oxo- 5, 6-di hydro-4H 2,5, 10b-tri aza-

benzo[ e] a2@P&ne- 3-carbol ylic acid ethyl ester Hexanet hyl di si | azane (5.1 ni,

24. 4 mol g_cisro ﬁ%ﬁ}dﬁ?ﬂm imﬁb(taezanwmzope@&hmemaeusoxyme adi gihyl éster- 70 C,
and treated slowy M sol ution, of . n

23. 2 mol §- Isomqyﬂ-GS@;fq—ﬁ ﬁ@hﬂ;p«@ﬂ 5,40b ma@—bglzg@h'w eBﬁ O?a xyl(u: ac1c§ etﬁq‘l

(E)-(di ”eéstﬂéfl(@@‘&nﬁ’ﬁ ﬁﬁbﬂ)ﬁh@r}@mmﬂrﬁaﬁmm(g4@1my1|6 caael) e Adxalinld. 8
mmol) in THE nL) was added, and stirring continued for 1 h_ at-70 C.
Then aosothlbrobnnnhezl(tml[&)uader _argor - Phasphorug gxychloride (771 uL, 8.4 mmol) was

' THE (19 i s 28 SREmk AL A EpR TR Regcla g, Al TED)

“subsequentdoling] ﬂhemdtdrewamapbuped Clabnkogmyen silich geltdhetingdoBl B®4gain to

-30 C. Afte 0, m cetic add (8 nL) was added at -30 C and the
suspensi o&%g‘%gl(%\;/\ég‘ to warmup to roomtenperature and water (8 nlL) _
added andstebg resul ting m'xture heated under reflux for 2 h. After cooli ng,

wes {Hin BOMachet oRTL I RE U it SEN R Lt idepil G et e
(sat., 10cabpxylaiel ed (Na2804) and evapor at ed. Chromat ography on silica gel

eluting with EtQAc. Yield: 0.9 g (24 %9. mz 500/502 (M.
6-Chloro-8-isopropyl-4H-2,5,10b-triaza- -benzo|e]azulene-3-carboxylic acid ethyl ester (50

mg, 0.15 mmot), formylhydrazine (10 mg, 0.17 mmol), and N,N-dimethyl-p-toluidine (24
1L, 0.17 mmol) were heated under reflux in chlorobenzene (2 mL) for 10 h. The reaction

20 mixture was then evaporated. Chromatography by preparative HPLC. Yit?ld 8.7 mg (17 %)
m/z 338 (M) mp 160-163 °C.

Example 4 (Method A)
Ethyl 3-bromo-9H-imidazo[1,5-a] [1,2,4] triazolo{4,3-d] {1 4]-benzodiazepine-10-
25 carboxylate
Step 1
4-(2,4 Dimethoxy-benzyl)-7-bromo-3 4-dihydro-1H-benzo[ e] [1,4] diazepine-2,5-dione
A suspension of 6-bromo-2H-3,1-bezoxazine-2,4(1H)-dione (22.0 g, 91 mmol) containing
(2,4-dimethoxy-benzylamino)-acetic acid (22.5 g, 100 mmol) in p-Xylene (200 mL) was
30 heated under reflux (150 °C) for 1 h. After cooling to room temperature the precipitate
was filtered off and washed with p-xylene {100 ml). Yield:33.5g (91 %) m/z 403/405 (M).

Step2
2-Chloro-4-(2,4-dimethoxy-benzyl)-7-bromo-3,4-dihydro-benzo [e}{1,4]diazepin-5-one

4-(2,4-Dimethoxy-benzyl)-7-bromo-3,4-dihydro-1H -benzole][1,4]diazepine-2,5-dione
35 (3.0g, 7.4 mmol) and N,N-dimethyl-p-toluidine (2.1 mL, 14.8 mmol) were mixed in



Step 4

S- Brono- 6- oxo- 5, 6-di hydro-4H 2,5, 10b-tri aza- benzo[ e] azul ene- 3-car boxylic
acid ethyl 25 ester . 27 April 2005

5- (2, 4-wiovetdesty - benzyl ) - 8- br ono- 6- oxo- 5, 6- di hydr o- 4H- 2 PETIERY11388% 7 a-
benzo[ e] azul ene- 3- carboxylic acid ethyl ester (2.6 g, 5.2 mvl) was
suspended in CH2ClI2 (15 nL), cooled fA3rce, and dil uted slowy with
trifluoroacetic acid (11.9 nmL). The resulting solution was treated at 5 C

With tri tqlumedﬁ@mb)r@dmﬁ@dt@l%cd Thesphesphorus oxpehierifs (74THE §-Emraghut i on

t d f t t ed
and di ssbRoeiaroRts ane beratert |-Gt RtSLEr e thy sl R 8RO £16
% 2 X 2?01{1113);1 a;agl eHi)%raQécgﬁ{H e késmre NRS6IvEH ineTHE bm&soﬂancamclawanbmtthd

Trituration with EtOAC. Yield: 1.8 g (100 %..mz 350/352 (M. 35 27 April
2005 \WOSWUZEQQEFPCT/ EPOI / 12887 -24 Steps 5 and 6

6, 8- Difor ono- 4H- 2, 5- 10b-tri aza- benzo[ e] azul ene- 3-carboxylic acid ethyl ester

and 8- bg&G hydra2| no-4H 2, 5,1 Gb-tri aza- benzo[ e] azul ene- 3-car boxylic
acid ethyT ester

8- Br ono- 5 @@Dgnsﬂwmnﬂlhﬁb@%o -Sonxor1-6-rdpeAb-el 85 ¢igdte- 3- car boxyl i ¢

acid eth (.19320,jl Ipcrm%dé pd N, N-di met hyl - ptoIU|d|ne(165L11
nmol ) vve}%nzr?lﬁg]teagme OL > (5 treated Wth‘&f{ {‘)3 mde (180

ng, 0.6 Mmmeaw&dm@rzmdéd mbr2451 mmol jyvasehisselyed i

P SV P A e

evaporat 94 21{';?&,11 %Sféeﬁkt?rr&{@%oﬁiﬂ Eaclped hsblﬂ‘iﬁa 6ﬂ(@)l(mmélﬂﬁalh[zﬁ>at ed with an
anhydr ous tion of hydrazine (1 M i

d the
reesul t i ngnethyleneaeninexeentic acideeyl ?Séffrl(@l)%‘if"ol‘i &EmPPl) N?@F (Hb@ﬁmé I;im xt ur e

was evapor agted.and the U dir tIy t tep. mz
364/ 366 @H? stigging,contl “f%‘?%fll'}a} a\({’a% @ﬁghmﬁo azoéfI 2[ h_lL ré fﬁfﬁ%ﬂgﬁﬁfﬁt riazol o
[4,3-d] [beheyt]-7h5102005,a28B}d16-Deflzo| €A1 Dy epines-Anar(X1 gr74 afmol) in THF (10

8- br onp- 6- hydr azi no-4H 2,5, 10b-tri aza- benzoé%&azul ene- Bﬁﬁg |c acid

et hyl 1estret) (meprred apdesgribvedmbyve) ivag addadort -4 EC-mnyl subseausilvalovrd & ny|

orthof or nv%;[;?n 5 ’Ec305 at 10 °C over 1 h, then cooled again to —30 °C. After 30 min, acetic acid (8 mL)

was added at —30 °C and the suspension was allowed to warm up to room temperature and
water (8 mL) added and the resulting mixture heated under reflux for 2 h. After cooling,
the mixture was evaporated and then dissolved in DCM {30 mL). This solution was then

20 washed with HCl (1 M, 2 x 15 mL) and sodium hydrogen carbonate (sat., 10 mi), dried
(Na;SOy4) and evaporated. Chromatography on silica gel eluting with EtOAc. Yield: 0.9 g
(24 %). m/z 500/502 (M).
Step4
8-Bromo-6-0x0-5,6-dihydro-4H-2,5, 10b triaza-benzo{e]azulene-3-carboxylic acid ethyl

25 ester
5-(2,4-Dimethoxy-benzyl)-8-bromo-6-0xo-5,6-dihydro-4H-2,5,10b-triaza-
benzole]azulene-3-carboxylic acid ethyl ester (2.6 g, 5.2 mmol) was suspended in CH>Clp
(15 mL), cooled in ice, and diluted slowly with trifiuoroacetic acid (11.9 rml). The
resulting solution was treated at 5 °C with trifluoromethanesulfonic acid (630 pL, 7.8

30 mmol). The red solution was stirred at room temperature for 1.5h. The mixture was then
evaporated and dissolved in CH,Cl; (50 mL), washed with sodium hydrogen carbonate (10
%, 2 x 25 mL) and the organic layer was dried (Na,SO,) and evaporated. Trituration with
EtOAc. Yield: 1.8 g (100 %). m/z 350/352 (M). '

35



20 1.7 mmol ) was heated under reflux for 18 h. After cooling the m xture
was evaporated. Chromatography on silica gel eluting wwth EtOAc. Yield: 4.6
ng (5 %. mz 374/376 (M. np 198-200 C. Exanple 4 (Met hodyBpril 2005

6- Chl or WG OMHBAD- 4H 2, 5- 1Cb-t ri aza- benzo[ e] azul ene- 3- car BETHEMY12887 d et hyl
ester 25

8- Br onp- 6- 0x0- 5, 6-di hydr o- 4H- 2, 5, 10b- t134aza- benzo[ e] azul ene- 3- car boxyl i c
acid ethyl ester (2.3 g, 6.4 mol) and N, N-di methyl -p-toluidine (2.8 niL,

19.3 mmol) were mxed in chlorobenzene (25 nlL) under argon. Phosphorus
oxychl origi_@!@_s(m:d_ﬁ}l L, 0.96 mmol) was added at roomtenperature and the

resul ting gipg %ﬂﬁu&@%?%b’@ﬁ Be&hb amne%ba PR CiRBIGRG i T XL UT e

was evaporate romat ogr a on sifica u In Et OA 30 Yield:
1.4 g (5%r%gmo- Mzd@@@pm‘?m%-@aambleezcﬁe azulene—3 carboxyhc acid ethyl ester :

103,01k 300t 2R a0l Bl ST MR LR ey

2 5(3 3- dQ' ﬁl éj&rr‘?gy E (.8 céndl) exaHl }azdah-reaxyyip)roﬁna&wtm e i opyn e R Imix8d et hoxy -’
| I o-

10b-tri aza benz%egﬁly_) ? one 27 ril 2005, WO
021 40487 PEFRELRL) oated vith phoeR remide] &%ﬁﬁl& Qommel) and e for el
di ssol vedy & chbn ég(,%@)miﬂt-ﬂre wWaR @V AsbriRed a8 thdzesiaiélwhy &%a@ﬂ-dﬁh@ﬂ@ﬂz@ﬁ(m alé6
M sol uti on_of n- i n_hexane (88 nm.). After %tlrrln mn. at -70

C, a sol unkyandwater(iH)mN. Tbsc'egﬂ@ﬁfolﬁ?faﬁxﬂsa%fpf@e dés@é&Ng:z?Q-iS sn% thyl) -
N, N- d'lﬁmtéw. orfa%ranHeQésﬂﬁ:e(vJa@ dsSve SAOTAFRL) Iy af[&"ﬁ'eﬁté@ wih anRsydeded over

15 mn. he resul ting orange solution was stirred for 30 mn. at -70 C
t hen t he @‘EF@:F@Q fhydeagine (L dh an (I5HF, 810 mkel-2 mmol) and the resulting mixture heated

2-chl or o- ﬁcﬁe@ zré}hﬂ'fgleim&)ffeli)%%ﬂg) e xﬁE&ﬁk@%s Bvabodithy g OHRABEOWE] uded, 41

di azepi n-5-one (13.5 g, mmol )" was added over 15 mn. and stirring at
-70 C corFﬂlif‘?‘F@ééﬁﬂ’@rﬂ‘@quﬁ“e}l’h@/#%@é?‘?w}n xture was quenched at -70 C with

acetlc ag:de 2(30 m.) and allowed to warmup to rt. Water (30 nL) was added
and th red 10 solution was heated at reflux for 2 h, and then

evaporat | e (155 P1, ¥ @fkr{aBol G173 A4420z6didzepnR-RXt ract ed
with 1 NH gg(r:l&%%‘;?ﬁlaﬁrﬁcm g‘?h%]({) roqjtl’j.(?tog%%t 4|(Jzedz dlzregctly from CH2C12

upon concewbexldten. Yield: 11 g (53 %. np >240 C. mz 487 (M. Step 2
A mixture of 8-bromo-6-hydrazino-4H-2,5,10b-triaza-benzo|e}azulene-3-carboxylic acid

ethyl ester (0.4 g, 0. 6 mmol) in ethanol (16 mL) containing triethyl orthoformate (285 pL,

20 1.7 mmol) was heated under reflux for 18 h. After cooling the mixture was evaporated.
Chromatography on silica gel eluting with EtOAc. Yield: 4.6 mg (5 %). m/z 374/376 (M).
mp 198-200 °C.

Example 4 (Method B)

6-Chloro-8-bromo-4H-2,5-10b-triaza-benzo[e]azulene-3-carboxylic acid ethyl ester
25  8-Bromo-6-0x0-5,6-dihydro-4H-2,5,10b-triaza-benzo[e]azulene-3-carboxylic acid ethyl
ester (2.3 g, 6.4 mmol) and N,N-dimethyl-p-toluidine (2.8 mL, 19.3 mmol) were mixed in
chlorobenzene (25 mL) under argon. Phosphorus oxychloride (882 pL, 0.96 mmol) was
added at room temperature and the resulting mixture heated under reftux for 2 h. After
cooling, the mixture was evaporated. Chromatography on silica gel eluting with EtOAc.
30 Yield: 1.4 g (59 %). m/z 368/370 (M).

Example 5
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)-3-methoxy- 9H-imidazo[1,5-
al[1,2,4]triazolof4,3-d]{1,4]benzodiazepine
Step 1

35 3-(3-Cyclopropyl-[1,2,4]oxadiazol-5-yl1)-5-(2,4-dimethoxy-benzyl)-8-methoxy-4,5-
dihydro-2,5,10b-triaza-benzo[elazulen-6-one



3- (3 Cycl opropyl [1 2, 4] oxadi azol - 5-yl ) - 8- met hoxy-4, 5-di hydro-2,5, 10b-tri az
a- 15 benzo[ e] azul en- 6 one :

3-(3-Cycl opropyl -[ 1, 2, 4] oxadi azol - 5-yl ) -5-(2, 4- di met hoxy- benzyr) 2«§snet hoxy-
4, 5- diwpdnae®?s, 10b-tri aza- benzo[ e] azul en-6-one (5 g, IETE P87 wer e
dissolved in CH2C12 (30 nL), cooled to O C, then TFA (30 nL) was added,
followed by trifluoronethanesul fonic-32id (2 nL, 22.9 nmmol ). The mi xture

was stirred for 4 h at rt, 20 evaporated, the_ residue dissol veg i n_ CH2C12
(100mL) , Banemethyidistlazane (4% L1t Sommeations. disseived 1y bt 6250mbeicprediea’dipon

evaporata, f I - S;thérl\& i5d - 3
[ 3-(3-Cyc (r)!ipr)l(raotf) %lyw]‘tgfg?glz%h@ﬁﬁ/%q B{-mrrieltgﬂlg%qe gmL Hn?za benzol

e] azul enlf@mlg&ty{?@ q:‘g,y.mcnohmon@ng/(Zg 3 A-astompgpyl{ 1 ,i,@o*@]imzol—S ¥ met{lyl
oxadi azogﬁg@'!ﬁeﬂgl W&n‘é (%Q YAl O 1%11@11); gsro':ﬁﬁfw pﬁ&@b@&@a&h@ﬂ 6- one

(19 tolw I 'ne were m xed

in tobuefibe @@alune)orangeeahlgdnwa@ ﬁmﬁh@)&pﬁ@wp 45 -Bhrachen tlgqgcgu & to%pegemm| §
'h Ot 2opfloro A due extract ed
AR 8%@%‘%’“"@ HERE MBS PXRPANZ! iARg 4 henmi due extracte

and wat er nic | ayer. was dried,
evapor at beipzal eldi,$sbdzepia-3-ond HB. iﬁ(ﬁZnnyrlO)Vﬁlﬁ@dfﬂqdemeéélg winheng strrg#l uti on of

anhydrous., @yer%mdg%% reg&‘cn&q ki ueha{éd%-%%%&mcetﬂhe

m xture Was evapor at romit ogr f) on silica_gel
CH2Cl 2/ MeGHi (30 m]L) a@d elloeddiorvedmaup tcglrttwbteo&@%@L wag gidedgnd gfee dgepred 7 352
(M) i9 3§01§E138 wps %Qaied at reflux for 2 %1 a?sl th\fn evaporated e residne was dissolved in

(3-Cycl opro oxa I azo hoxy- I mdazo 1,5 27 ril
2005 V\ocmmmea i EhEROI{cIRBBiTh .1%}14;}1 [agd 20%]NaH@@@|H{e4)rg gt crystallize

4 oraafacan o PSR vadofafl ) par o 700
yl]-hydr&gpiz (0.1 g, 2.8 mmol ) and tri et hyl orthoformate (0.142 m., 0.85
e e L BB it £ gaphiagg oo e
np 252 Cbenta[eBGilefMoneExanpl e 6 10-
,E fl ?Z/g: ng@péydaﬁvropfl @X%gnzo&) azecl)g é’%}hi} 53\’2@9&% ho%eﬁkﬁ?é%[eth@xﬁ%%l [ 1,2, 4]
dihydro-2,5,10b- trlaza-benzo[e] azulen-6-one (5 g, 10.3 mmol) were dissolved in CHCl,
(30 mL), cooled to 0 °C, then TFA (30 mL) was added, followed by
triffuoromethanesulfonic acid (2 mL, 22.9 mmol). The mixture was stirred for 4 h at rt,
20 evaporated, the residue dissolved in CH,Cl; (100'mL), and extracted with 10 % NaHCOs.
The product precipitated upon evaporation of CH2Cl. Yield: 3 g (86 %); mp 245°C. m/z
337 (M).
Step 3
{3-(3-Cyclopropyl-{1,2,4]oxadiazol-5-y1)-8-methoxy-4H -2,5,10b-triaza-benzo|e]azulen-6-
25 yl]-hydrazine
3-(3-Cyclopropyl-{1,2,4] oxadiazol-5-y1)-8-methoxy-4,5-dihydro-2,5,10b-triaza-
benzo{e]azulen-6-one (1 g, 3 mmol) and N,N-dimethyl-p-toluidine (0.856 mL, 5.9 mmol)
were mixed in toluene (25 mL), treated with phosphoryl bromide (0.935 g, 3.3 mmol), and
refluxed for 15 h. Toluene was evaporated and the residue extracted with CH2Cl, (50 mL)
30 and water (50 mL). The organic layer was dried, evaporated, redissolved in THF (50 mL),
and treated with a 1 M solution of anhydrous hydrazine in THF (10 mL, 10 mmol) at
reflux overnight. The mixture was evaporated and directly chromatographed on silica gel
in CH.Cl,/MeOH 10:1. One obtained a light brow solid (0.4 g, 38 %). m/z 352 (MH").

35 Step4
10- (3—Cyclopropyl-1,2,4~oxadiazol—5—y1)-3-rnethoxy—9H—irrﬁdazo[1,5—



Step 1 10 :
3-(3-Cycl opropyl -[1, 2, 4] oxadi azol -5-yl)-5-(2, 4-di net hoxy- benzyl ) - 8- net hyl -
, 5-di hydro- 2,5,10b-tri aza-benzo[ e] azul ene- 6-one 27 April 2005

4- (2, AV EH8X Y- benzyl ) - 7- met hyl - 3, 4- di hydr o- | H- benzo[ #CT/EP01/12887

[ 1, 4] di azepi ne-2,5-dione (5.0 g,14.7 mmol) and N, N-di nethyl -p-tol ui dine
(6.4 mL, 44.0 mol) were nixed in toféene (50 nL) and heated to 100 C.

Then phosphor us. o hI o] 44.0 mmol ) 15 was added dropw se and
heati ng éﬁ) id%lt‘ dﬁt &?é’éf‘qd&le@mﬁ After cooling the mixture was
evapor at Bd(BaG?de%l—Y?Q 4;] adidEol(2yl9-8akthd) 4@1&@9 l@bftﬁﬁéal-%ntd[e}aﬂﬁen 6-
subsequ b st ep, xanet i si) az% &,R; s di ssol ved
in THE (lg hﬁﬂl)ﬂl“eé@il&alzéﬁa@fo bort 0@113%@}1%%@&! %85 YeSfith a 1.6

M sol utI&ﬂuﬁédﬂﬁe@q%ouwﬂ@famﬁiﬁmsemm sﬂ)ﬁltﬁ)mlcbole&ﬁﬁ RE aisd iHeriie for 1
h at -70 C, aﬁfﬂuutlono oprop

[1, 2, 4] osextinla flipred off. Valfd m&(ﬁ%ﬁmﬁé@ “GopfeabldMe (5.7 g, 29.4 mol) in
THE (2 m.) was added, and stirring continued for 1 h at -70 C. Then a
sol ution of 2-chl oro-4-

(2, 4-di net hox benzyl) 7- met hyl - Edl h5dro benzo[eha% L(éh azepi n-5-one
(5. 28 g,l0B-Eyc ﬁﬁmmlﬂp?r%ﬁa%@eﬁ% ﬂbé@qtbﬂoﬁ% &itriggolo .‘7% C, and

subsequeg]gi Y6088 efiRe Warm up to 10 C over 1 h then cool ed again to -30
C. Af mn, acetic acid (17 nL) 25 was added at -30 C and the
suspensi gaRdas aI lowed to warmup to roomtenperature and water (17 nlL)

added,,a i B [E d e The
it U6 s s TBRA (1 R S S £ e T TG S gt The
sol ut i onZ.3d9bttiezn-benzobddzwiend6de@8: (1 M 2 x 50 nl) and SOdI um hydr ogen
car bonat a t
silica g‘g Id aI u]tni“eriltl]“g\ﬁl3 %u zﬁﬁg&ﬁ%ﬂj @%@ X %} l?%?@[%é{?,ﬁ%azeﬁlng ﬁ%j&@% n z
471 (M . (5Stgp4y 131(1’4(3) @y¢ NI§rdsmpthy]-p-toluddine (6.4 mL, 44.0 mmol) were mixed in
oxadi azo S- 5- 10pb-triaz | enes6- one
o7 aor | | obis CUBTg i st e i1 FglisbBers SR Blasi 6P oy R ESD o)
oxadi @z HFM}] XY 10602
2,5, 1 b%??agﬁgagg?é‘%’[sgfazu ené- 6- one %!1% Ogl teH#rlzdhm%g% Ek)IV\c/f'zllﬁs1 E}lljes%le}%geed in
CH2C12 (w@Qevapblatedcarn] digsolvediin é‘ HEAdD I@iL) mdads@ ety imi thisubsédulentsteracet i ¢
acid (85 | ut i 2 |
trifl uor%lgx% é’gi&? f an‘r?]l;%gham ’(4 §%§H @B%sﬂﬁﬁmﬁ?@n%%@gﬁl at fl%rn was
stirred gtgonaem7pedpendtdited flowlylwith a TvinblitivhefweBulli hehexevaorsaned and
48.5 mmol). After stirring for 1 h at—70 °C, a solution of (E/Z)-N’-(3-cyclopropyl-
20 [1,2,4]oxadiazol-5-ylmethyl)-N,N-dimethyl-formamidine (5.7 g, 29.4 mmol) in THF (2
ml) was added, and stirring continued for 1 h at =70 °C. Then a solution of 2-chloro-4-
(2,4-dimethoxy-benzyl)-7-methyl-3,4-dihydro-benzo[e] [1,4] diazepin-5-one (5.28 g, 14.7
mmol) (prepared as described above)} was added at —70 °C, and subsequently allowed to

warm up to 10 °C over 1 b, then cooled again to ~30 °C. After 30 min, acetic acid (17 mL)

25 was added at ~30 °C and the suspension was allowed to warm up to room temperature and
water (17 mL) added and the resulting mixture stirred at room temperature for 12 h. The
mixture was evaporated and then redissolved in EtOAc (100 mL). This solution was then
washed with HCl (1 M, 2 x 50 mL) and sodium hydrogen carbonate (sat., 10 ml), dried
(Na,SO4) and evaporated. Filtration on silica gel eluting with EtOAc : Hexane (9:1). Yield:

30 4.8 g (69 %). m/z 471 (M).

Step 2
3(-3-Cydlopropyl-[1,2,4] oxadiazol-5-yl}-8-methyl-4,5-dihydro-2,5,10b-triaza-

benzo[ejazulene-6-one



di ssolved in CH2C12 (100 nL), washed w th sodi um hydrogen carbonate (10 %

2 x 50 mt) and the organic |ayer was dried (Na2SO4) and evapor at ed.
Digestion in EtOAc (100 nl) followed by the slow addition »f sheane (100
m.). Theyeelddsobt ai ned was washed twice wth Et OAc | HexEpeoifi2sst, 2 x 20
m). Yield: 9.3 g (78 %9 mz 321 (M. 10 Step 3

6- Chl or o- 3- (3-cycl opropyl -[ 1, 2, 4] oxadi azol -5-yl )-8-thi onet hyl -4H 2,5, 10b-tr
i aza- bezo[e]azul ene 3(-3-Cyclopropyl -f 1,2, 4]

oxadi azol3-$3-yrloBromifiyk %ﬁdﬁhdﬂy&iﬂwcM-aﬁbemoi}ahmzylbénneqhﬁ}azwihgrdfe6 o ne

9.3 g, ol.uj din 12.5 m,, ,8
\(Nere g‘ixegs qﬁ%‘l‘%r%éﬂ%lﬁ?% r?‘/ﬁ_()ﬂ?['ij D‘g‘ji %ﬁhgaﬁ%gmgﬁ&c% %g 18 de
(4.0 nL, #£38)Zo6rElin 1dNa§1ddlhnecBﬂd@Ev&th triflntdaeetpeicat (856 ahd Theeesuditng t i ng

m xture heated under reflux for h. After coolin t he m xture wa
evapor at expletieh iincassd atéc°tCe*d1thﬂ1lor@q2@mesclh.femc g(éﬁdnlwa’*@émﬁ ﬁ*)‘-‘ The
organi ¢ | raph
o 0ol § o RUSPURR PRRAA BthoofHBbel e RO e mBNGRAE e m%fmaf%s; 75
m z 340 (disbolved$héPiLl (100 mL), washed with sodium hydroven carbonate (10 %,2}(50111

10- ( 3- I 1

2 k) o ey A R SO e B Y TR @A (Hor) |

6- chl or o- BlpBed hy topiapyddifion thqmaemoamm Fheisplidobtaingdmanyrshaditwice -10b-

25 t 139 1.1 g, 17.7

nmol ;I gﬁgwﬁﬁﬁ?éﬁ% %@%éfo%& gnn]gnglwg %{iww’@gﬁgmu zecgl or ogenzene

(30 mup witspBeated under reflux for 2.5 h. After cooling, the mxture was
t 0 m). Th

o gani ¢ TESaR m*;‘?%g%%é%?éﬁleﬂﬁlégﬂ%%géi Al A0 P ot bar aphy

on silicabgmeleletuleasng Wwith CH2Cl 2 : Acetone (30:1). Yield: 2.4 30 g (80%.
mz 346 (

10- (3- Oyc )Cafdﬂ%rawi ﬁ&%’&‘dé“gm%ﬁ"ﬁzf“eﬁl’ el Hrd2L 592 5. q)
1,2,4] 1 rbm[&}ar{tﬁﬁr&-@BEe (0.3 &, 28 Tomnudhral - denanylAgmlmdmaE S 38540487
PCT/ Eg? /128

o (3- Gyl BPRsyRT Tosa T sHaftintne 4100 BLympder Ao B AR BT e (4D o 4,

5-di hydr omL, 43.2 mmol) was then added at room temperature and the resultuw:r mixture heated
under reflux for 2 h. After cooling, the mixture was evaporated and then extracted with
CH,Cl, (100 mL) and water (50 mL). The organic layer was separated, dried (Na;504) and
evaporated. Chromatography on silica gel eluting with CH,Cl; : Acetone (30:1). Yield:3.8

20 g (39 %). m/z 340 (MH").
Step 4
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)-3-methyl-9H-imidazo([1,5-a] [ 1,24 triazolo[4,3-
d}[1,4]benzodiazepine A
A mixture of 6-chloro-3-(3-cyclopropyl-{1,2,4] oxadlazol -5-y1)- S-ﬂuomethyl 4H-2,5,10b-
tr1aza—bezo[e]azu1ene (3.0 g, 8.8 mmol), formylhydrazine (1.1 g, 17.7 mmol) and N,N-

(28}
Ut

ethyldiisopropylamine (1.5 mL, 8.8 mmol) in chlorobenzene (30 mL) was heated under
reflux for 2.5 h. After cooling, the mixture was evaporated and then extracted with CHaCl2
(100 mL) and water (50 mL). The organic layer was separated, dried (Na;$Oy) and
evaporated. Chromatography on silica gel eluting with CHoCl, : Acetone (30:1). Yield: 2.4

30 g (80%). m/z 346 (MH"). mp 253-256 °C.
Example 7

10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1}-3-bromo- 9H—1Imdazo 1,5-a](1,2,4 tnazolo[4 3-
35 djf1, 4]benzod1azepme '



2,5,10b-tri aza-benzo[e] azul ene-6-o0ne

4- (2, 4- Di net hoxy- benzyl ) - 7-brono- 3, 4-di hydro-| H benzo[ e] [ 1, 4] di azepi ne- 2, 5-
dione 5 (5.0 g, 12.3 mmol) and N, N-di net hyl - p-tol ui di ne (573apr1206 - 0
mol ) wav@oriesgd in toluene (20 nL) and heated to 100 CpcT/Eeei/p2BE¥sphor us
oxychloride (3.4 nL, 37.0 mol) was added dropwi se and heating at 100 C
was continued for 2 h. After cooling tihmm xture was evaporated and

di ssolved in THE (20 nlL) and used directly in the subsequent step.

Hexamet hygdt Q’sslid ne (8.5 nm, 40.7 mml) was di ssol ved in THE (60 rrL),

| ed d Al ti f
Co e UL RS RS Bk b B R L,
o 3“ onlim 1él mmené&eﬁygﬂeﬁ@fﬁﬁ?é f[ o 3] I THE (2
oxadi azol - 5- i or.mam in
m.) was éﬂg‘/’e)d/' g“‘é‘%’ I’FPWNJ ﬂ’tni%n?ﬂ‘é dih Oiﬁga%(w[% %d mggs%i’%ﬁl on of
2-chl of o- (4{) ¢, 22418 tahawa@metm =pltdMhidie-(8.34nT Y0l hanbYReR  Bixed in
[ 1, 4] di azepi n-5-one (5.26 g, 12.4 1Is mmol) Cm&prepare as descri bed above)

was addedohtene {29 @L) amblh@mdsteci@@r‘iﬂl y'hah pbospdiorus owdtlwd@(itebmim@ oweel) 1 h,
to.-30 After mn, aceti was added at

t hen cool ed
30" < andvisrdted dpundieand St FoRBdCTus sarin i o6 bo B dr i g
wat er (%ﬁ%ﬁ&lﬂ@a aAAisbd1Ped iASIHTE | (mmm %ﬂé‘ﬁ&d&ﬁﬂe&[ tﬁte smameh@ rature

for 1.5 h. The Xt ure was eva(ﬁzrate and, then redi ssolved 1n Et QAc (100

m). Thi ﬁ%ﬂ@mthldﬁlsménec FermbothasHael) Ha ﬁlsﬂtbred(@ THF g0} conlsd weder sodi um

hyd

it 301 dReR R R G 3Btoeat] My s MARARR e RE GIPRLEIER L. o

(31 % . nozy 1513:%153ﬁftér|¥hrm§t P 131 at —70 °C a SOhlthIl of (E/Z) N (3 -cyclopropyl-

3(-3-Cycl opr opyl - oxad| azol - a_/l 8- br ono- %/dro 2, 10? triaza-

25 benzo [Ledd] 92@;}1@9};—5&1@91@(1)-1\? N- d1me yi- -formamidine (4 8 g 24 mmol) in T

3-(3- I dj | - b 4,
2 (3% 0SB R SO SHe I U ok, SR GRNGHEABr o

s uspended2isdinhd:2 - &@zﬂ&%broﬁﬁ% a%hydrlod&nz@{laﬂ 1dijdiutepih-Stonel §.26vgt 12.4
trifluroacetic acid (4. . The resulti ngt; solution was treated.at 5 C

with 27 frmalbipsers emsmf-'é aheve) V(az 88d9diat 7876 amssrpseanrrlyaeawedi%ol uti on

t d at f t t ed
And ~di ssUTTet iR BES e so NSl nEs A R A P AR o
(sat., 10ysddqdand: —d0he ABRsEsp leﬁéi@ﬂ wWaBSIArlied %Hﬁ%l?%)ro%‘ielﬁ &9&&@5;@

Trituration with EtOAc. Yield: 772rrg(100° : 85/ 387 . 35 27
Apri| 200#ater (14 ml)added and the resulting mixture stirred at room temperature forlSh The

mixture was evaporated and then redissolved in EtOAc (100 mL). This solution was then
20 washed with HCI (1 M, 2 x 50 mL) and sodium hydrogen carbonate (sat., 10 ml), dried
{NaSO;) and evaporated. Filtration on silica gel eluting with EtOAc: Hexane (9:1). Yield:
2.0 g (31 %). m/z 536/538 (M).
Step 3
3(-3-Cyclopropyl-{1,2,4} oxadiazol-5-yl)-8-bromo-4,5-dihydro-2,5,10b-triaza-
benzo[é] azulene-6-one
3-(3-Cyclopropyl-11,2,4] oxadiazol-5-y1)-5-(2,4-dimethoxy-benzyl)-8-bromo-4,5-dihydro-
2,5,10b-triaza-benzo[e}azulene-6-one (1.1 g, 2.0 mmol) was suspended in CH,Cl; (6 mL),

[ £0]
L9

cooled in ice, and diluted slowly with trifluroacetic acid (4.7 mL). The resulting solution

was treated at 5 °C with trifluoromethanesulfonic acid (266 pL, 3.0 mmol). The red

30 solution was stirred at room temperature for 1.5 h. The mixture was then evaporated and
dissolved in CH,Cl, (10 mL), washed with sodium hydrogen carbonate (sat., 10 mL) and
the organic layer was dried (Na,SOy) and evaporated. Trituration with EtOAc. Yield: 772
mg (100 %). m/z 385/387 (M-H').

35



WO 02/ 40487 PCT/ EP01112887 -29 Step 4 6-Chl oro- 3- (3 cycl opr opyI [1 2, 4]
oxadi azol -5-yl)-8-brono-4H 2,5, 10b-tri aza- benzo[ e] azul ene

3(-3-Cycl opropyl -[1, 2, 4] oxadi azol - 5-yl)-8-brono-4, 5-di hydr oy24 %1385 t ri aza-
S5 benzoyejeamsene-6-one (1.1 g, 20.3 mmol) and N, N-di ne®OYIEPSI28BUI di ne
(881 L, 6.1 mmml) were mxed in chl or%%)enzene (8 nmL) under Argon.
Phosphorus oxychloride (279 L, 3.1 ) was then added at room

t enperat g.g 4and the resulting mxture heated wunder reflux for 2.5 h. After
cool i ng, m xture was evaporated and then extracted with CH2CI2 (50 nL)
and wat ef-Gldsravdy(3-cytlepropyalii4loagdinzokdsylsebroraeddl-2 &i0bdriarE2504) and 10

- evapor at graphy on silica gel eluting with CH2C 2 : Acetone

(30: 1) @g“ﬁ"%]g‘gg’t‘g (67 %. mz 403/405 (MH). Step 5

10 (3 q/&a aﬁﬁmpropylg[,l44@madnaaab5~yﬁ-&bymﬂe-5ﬁediby@bl-z fil dlatidazp- 1, 5-a] |

2, | benzodi i . f
6. ohl 5t OPSHOE g rRR OBy 1| 828 BRI gt GisBRe B8 b, b
tri aza- bgzaphs wyhﬂ@ ik éﬁ@rd%eﬂﬂene(%s &) mér)Arg&ﬁ)r Pﬂés?}iélﬁﬁ?d)x?&ﬂéﬁdé(z% ng,

0.41 nmmol) and N, N- di met hyl - p-t ol ui dine (59 i n chl orobenzene
(6 n.) wak, héatmdl) oved dren adgéd MObmteﬁlphratw: tned t}@a@:’:ulmg miitterehiegtedr e was

t t | {
€3PSl AR STRS R RN 2o e P BR S BE R BT
10- (3- @Ho%r(épyﬂi)]a,nﬂwfhterxaiinﬂ:)o1Th5e;gjahrc&yﬁﬁ%@ﬁepaﬂafednglhe@maz&@@and [ 1,5-

o wet iy SRR SRty R PIAT SSRGS S oo (0 R 1 ¢

known anmgf’(my%)arqﬂtzepﬂﬂeﬁ(hm&{&et hods, known in the art, for exanple in the
fol  ow n A m xture of 2-am no-5-nethyl benzoic acid (4.9 g, 26.7 muol)
and et hy?“€f oroformate 30 (2.9 mL, 30.0 mol) in dioxane (25 nL) was

heat ed unol€s- G)&Idplﬁpyflal;z £ okadidifol-6ryls 8diroing-9 H-aniduyd 1 Sha gt RddtriaZold[43-) was
added anglgéaé under reflux continued for another 3 h. After cooling,
the m xt @il W58t ed and the resulting solid digested with tert-butyl

15 A mixture of 6-chloro-3-(3-cydopropyl-{1,2,4] oxadiazol-5-yl)-8-bromo-4H-2,5,10b-
triaza-bezo[e}azulene (150.0 mg, 0.37 mmol), formylhydrazine (245.0 mg, 0.41 mmol) and
N,N-dimethyl-p-toluidine (59 pL, 0.41 mmol) in chlorobenzene (6 mL) was heated under
reflux for 3 h. After cooling, the mixture was evaporated. Chromatography on silica gel
eluting with CH,CHo : acetone (30 : 1). Yield: 94 mg (62 %). m/z 410/412 (M).

20 mp 259-261 °C.

Example 8

10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)- 3-methylsulfany1- H—umdazo[l 3-
al{l,2,4]triazolo[4,3-d][1,4]benzodiazepine

25  Stepl
6-Methylsulfanyl-1H-benzo[d]{1,3]oxazine-2,4-dione
This intermediate is known and may be prepared by methods, known in the art, for
example in the following way:

A mixture of 2-amino-5-methylbenzoic acid (4.9 g, 26.7 mmol) and ethyl chloroformate

30 (2.9 mL, 30.0 mmol) in dioxane (25 mL) was heated under reflux for2 h. After cooling,
acetyl chloride (2.3 mL) was added and heating under reflux continued for another 3 h.
After cooling, the mixture was evaporated and the resulting solid digested with tert-butyl

* methyl ether : heptane (1:1, 20 mL) by heating under reflux for 1 h. The soild was then
filtered off and washed with tert-butyl methyl ether : heptane (1:1, 10 mL). Yield 4.8 g (85
35 %). m/fz 208 (M-H).



met hyl ether : heptane (1:1, 20 nL) by heating under reflux for 1 h. The
soild was then filtered off and washed with tert-butyl nethyl ether :
heptane (1:1, 10 m.). Yield 4.8 g (85 35 %. mz 208 (MI—I—Q7A¥}@2@3g40487
-30 27 Aprl | mgz““m'l'/ EPQ / 12887 St ep 2 PCT/EP01/12887

4- (2, 4- Di met hoxy- benzyl ) - 7- met hyl sul f anyl - 3, 4-di hydr o-| H benzo[ el [ 1, 4] di aze
pi ne-2,5- dione A suspension of 6-nethylsub®anyl-|H benzo[d] [ 1,31

oxazi ne-2,4-di e_)(4.8 g, 23 mmol) 5 containing
(2, 4-di mathoxy‘ggﬁzyl am no)-acetic acid (5.6 g, 25 nmmol) in p-xylene (50

nL) was heat ed-(2Adeimetiafd-bndyh)FOm&hylfManyd-Fu-af t room
t enperat ure thglf%r ecipitate was fil t%regngf 3' lﬁ%g‘uvm&gg d‘ mﬁaz?’z X
20 m). Yield g(89% mz 373 (MH). Ste 3 10

2-Chl oro-4-(2, Aﬁdsp&mwﬂemikﬂhnﬂ'lm&%[ﬁﬂllf3m5m§-’2i dbivd’sg; PERadSF!

[1,4] diazepin

4- (2, 4-Di me?’hox‘i‘éa‘ﬁ gf‘i]? YimethasRepglaminmiacetis a&tdoﬁSr@aa%mmlbemm{eaq: (50 mL)

[ 1, 41di azepl newas lzatedinQ & 1 1510 ) di et h t ol ui di ne
(489 L, 3.4 mml% wer e n@xeﬁﬁql n F%?"ﬁérﬁ‘e e tNd C‘tmepder C. Then
phosphor us oxyRisHBH3tEway %&qﬁffalldg‘faa!@dmfblp)mm (&Hé@dﬂ)dr&’m@&wm @ndb)heat i ng
at 100 C was c®it(Mifed for 1 h. The resulting dark red solution was used
directly int e bsequent step. Step 4 3-(3-Cyclopropyl-[ 1,2, 4]

oxadi azol - 5-yl = (2, 4-di net hoxy- benzyl ) - 8- et hyl sul f anyl - 4, 5-

di hydr o- 2, 80 10bChlora4 42 helimefhetrBd 7@1‘3@{3@5&3 1 0
m, 5.6 mml) 5/\%? di ssolved in THEH(Q)IO m.), %ﬁégﬁgmyﬂzf%%ﬂ f%}%“%[g
and treated sl with a 1.6 Msolution of nBuL| i n hexane (3.5 ni, 5.6

mol ). After & 62|;4r D ngethmty ~Henbyl pY-met}ls@fargl-5,2l dity R5- 181 benzo[e}[1,4] diazepine-2,5-

E/ Z)-N -(3-
E 1, 2) 4] ox<(ad| ;??“%3‘5%0 ‘ﬁm%’iﬂ}mﬂ aRd N Wrimsthyl frotohaidingi(489 1.(103.€6mgol) e mived) in

THE (30 nL h a 0 C Th
e E “on of ) 2\&?%1'%%%@“%2% Flatelsd 113 <€0 rﬁlenp spLorus oxychloude 170 pl, 1.9 en 4

L s o

Step 4

3-(3—Cydopropyl-[1,2,4] oxadiazol—S-yl)—S-(2,4-dimethoxy-benzyl)—8-meﬂ1ylsu]fanyl—4,5—

dihydro-?.,s,10b—triaza-benzo[e}azulen-ﬁ—one

20 Hexamethyldisilazane (1.2 mL, 5.6 mmol) was dissolved in THE (10 mL), cooled under

argon to —70 °C, and treated slowly with a 1.6 M solution of n-Buli in hexane (3.5mL, 5.6
mmol). After stirring for 1 hat-70°C, a solution of (E/Z)-N’~(3-cyclopropyl-
[1,2,4]oxadiazol-5-ylmethyl)-N,N-dimethyl-formamidine (0.65 ¢, 3.3 mmol) in THE (30
mL) was added, and stirring continued for 1 h at —70 °C. Then a solution of 2-chloro-4-
(2,4-dimethoxy—benzyl)-7—methylsu1fanyl-3,4~djhydro-benzo[e] (1,4]diazepin-5-one {0.67

o8 ]
(&)

g 1.7 mmol) (prepared as described above) was added at —70 °C, and subsequently allowed
to warm up to at 10 °C over 1 h, then cooled again to -30 °C. After 30 min, acetic acid (4

mL) was added at —30 °C and the suspension was allowed to warm up to room
temperature and water (4 mL) added and the resulting mixture heated under reflux for 6 h.

30  After cooling, the mixture was evaporated and then redissolved in CH,CH, (20 mL). This
solution was then washed with HCI (1 M, 2 x 30 mL) and sodium hydrogen carbonate
(sat,, 30 ml), dried (Na,SO,) and evaporated. Chromatography on silica gel eluting with
EtOAc. Yield: 0.29 g (34 %). m/z 504 (MH?*).

Step 5
35 3-(3-Cyclopropyl~[1,2,4]oxadiazol-_5-y1)-s-methylsulfanyl-4,s-dihydm-z,s,10b-triaza-



to warmup to at 10 C over 1 h, then cooled again to -30 C. After 30 mn,
acetic acid (4 nL) was added at -30 C and the suspension was allowed to
warmup to roomtenperature and water (4 nl) added and the yeguylibhpg

m xt ur ewiegd/fdgsunder reflux for 6 h. 30 After cooling, p&EEPIMizse was
evaporated and then redissolved in CH2CH2 (20 nL). This solution was then
washed with HO (1 M 2 x 30 nL) and sogdium hydrogen carbonate (sat., 30
m), dried (Na2SO4) and evaporated. Chromatography on silica gel eluting
with Et Qg zjagﬁlgn_@o@g (34 %9. mz 504 (MH#). Step 5 35

3-(3- cloro 4] oxadi azol 8- net hyl sul fanyl -4, 5-di_hydro-2,5,10
b- 'EH z?z/ a’d zg')ﬁ ’ @prozﬂdg,iﬂgkﬁlhﬂz@r@sﬂ) %&/@@ﬂ%@éﬁ%ﬂ%h Sb@ﬁhﬂswléﬁl-‘i 5-

azul en- 64 ;
oxadi azol ? %@ﬁia?@ﬁ&% % i%/ul%neg -He (280 ) me, (%1 3 msnl‘j?l]) was quEEnded in

di hydrg gil%, mL),anﬂ%me[a@]daizlmt wlamth(mgegqmeh@gsl(rhﬁdn )-vids
EEPE o o detfting Sinon iad s Faed 9P e BidiomEBin ittt L 5 ¢

with tri fnbmal)o Mhk hal’@ﬁmticfrDthC‘st@feldCit f&(ﬁn I:empsramrm I1 )5 h.The rﬁlﬁﬁﬂlréﬁbuﬂﬂe@n was

stirred at roo te t 1 xt.ur hen orated and
di ssol vedV4R?T 1}‘ é‘a@h@ G-t I’i"aglﬁfg O(SEEF% (sat.,
10t LTL) amﬁttm@nﬂogﬁ&me ér@mﬁ"cl Swol deehl Mm& (Mﬁ?av%geaéa@wg@@ﬂaon;mmurati on
Wi tep 6 an

6- Br ono- %éc %Lgﬂﬁ&) &?/gﬂ E”Z{%S‘b% -5-yl)-8-nethyl sul fanyl - 4H2, 5, 1

b-trigaz8tepez €] azul ene and [ 3-(3- Cycl opropyl [ 1,2,4]
oxadi azol - 5-vyl nethyls any 4 Ob-tr,i e e
azul en- 6-%110% Cosyrlabapy ké‘iﬂ;ﬁé%ﬁ?’g%y %?C%Ygﬁ?fanﬁ 35 Hob-triaza-

“oxadi azolbe@[yja)mﬁnm@yl sul fanyl di hydro 2,5 1Cb-tri aza-
benzol[ e] ml en- 6- one \I N- di_nmet h%, p-tol uidine (131
L, 0.9 # Kﬁl?PéORﬁl b&ﬁ??‘ald&zﬂkﬁ'é’l)('%'%@ﬂﬂfuaéﬁ -2 9P B8 phor yl  broni de

(143 nmg, bgng)[dmle)l @ﬁ}ih 8fuxed for 5 h. After cooling, the m xture was
evapor ated an he resi ue was _extracted with CH2ClI2 (10 nl) and water (10

n). Whe 3o(v3g§m1@moayle[r1 Zitloxadiprol-Hrdi S-methglyullayl-ta 022! lht#ﬁza- .
annyar ou SRR UES SR (88 ol 0148 S B il P QR L ERIE B0 19, 1 2

mmol) were mixed in toluene (5 mL), treated with phosphoryl bromide (143 mg, 0.5

mmol} and refluxed for 5h. After cooling, the mixture was evaporated and the residue was

extracted with CH>Cls (10 mL) and water (10 mL). The organic layer was separated, dried

20 (Na;SOy) and then evaporated. The residue was redissolved in THF (10 mL) and treated

with an anhydrous solution of hydrazine (1 M, in THF, 1.6 mL, 0.16 mmol) and the

resulting mixture heated under reflux for 12 h. After cooling the mixture was evaporated

and the solid used directly in the next step. m/z 368 (MH'%). |

Step 8

25 10-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-3-methylsulfanyl-9H-imidazo[1,5-
a][1,2,4]triazolo[4,3-d]{1,4]benzodiazepine »
A mixture containing [3-{3-cyclopropyl-[1,24]oxadiazol-5-y1)-8-methylsulfanyl-4H-
2,5,10b-triaza-benzolelazulen-6-yl]-hydrazine {210 mg, 0.57 mmol) and triethyl
orthoformate (285 uL, 1.7 mmol) in ethanol (8 mL) was heated under reflux for 3 h. After

30 cooling, the mixture was evaporated. Chromatography on silica gel eluting with EtOAc.

Yield: 43 mg (20 %) m/z 377 (M). mp 164-166 °C.



resulting m xture heated under reflux for 12 h. After cooling the m xture
was evaporated and the solid used directly in the next step. mz 368
(MH). Step 8 25 10- _ 27 April 2005

( 3- CycWepoaBiys™- 1, 2, 4- oxadi azol - 5-yl ) - 3- net hyl sul f anyl - PET/EPUAZSST 1, 5-
alj[1,2,4]triazolo[4,3-d][1, 4] benzodi azepine A m xture contai ning

[ 3- (3-cycl opropyl -[ 1, 24] oxadi azol - 5- yl32--8- net hyl sul f anyl -

2,5,10b-tri aza-benzo[ e] azul en-6-yl]-hydrazine (210 ng, 0.57 nmol) and
triethyl orthoformate (285 L, 1.7 nimigpléh et hanol (8 nL) was heated under
reflux for 3 h. After 30 cooling, the m xture was evapor at ed.

Chr onat 20 % n z
577 (v e R el T b nenlol B

Exanpl e Elesbfhwemgpﬁﬁhﬁﬂaaz@rnpoqn®m Yrown solig, m-pj 235201 3 g istlesqribed i in

1, 4] benzggiRzRRY, %1I3@ ngpqyg@ ate The synthesis of the title conpound, pale
brown solid, 'mp. 264°C, is described in Het erocycles, Vol. 39, No.
2, 1994. 5 Exarrpl e 10

10- (2 Cycl opropyl - 1, 2, 4- oxadi azol - 5%¢Ppledfd i ni dazo[ 1, 5- a]
[1,2,4]triazolo[4,3- d][1, 4] benzodi azepi ne The synthesis of the title
conpound,0-{saCeclopropyi- 5B lickadiarel-5-2D P H-idlAz4¢] 1,5+ | [ e ditkiabeld 4,3+

Het er ocy, No. 2, 1994. 10 Exanple 11 Ethyl
3-fluor o‘ﬁgfg beX%Aanfﬁmg aJ[1,2,4]triazolo[4,3-d] [1,41lbenzodi azepi ne-10-
car boxy | Ehesyrtesis ghthn &itle compound qubrewa@%@ma 298at WO o wrdesaitied inm p. 233

- 234C, H&eg%%[églm@glﬂo flagefocycles, Vol. 39, No. 2, 1994. 15 Exanple 12
10- ( 3- ©ycl opropyl - 1,2, 4- oxXadi azol - 5- yI) 3-fluoro- 9H—|mdazo[1 5-a][1,2,4]tr

iazol o[ 4,3- c][1, 4]benzod|azep|ne nthesis of the title conpound, pale
brow solid, mp. 253 - 254 C, is ?/ bedd in Heterocycles, Vol. 39, No.
2, 1994. 20 Exanple 13

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

carboxylate
The synthesis of the title compound, pale brown solid, m.p. 233 - 234°C, is described in
Heterocycles, Vol. 39, No. 2, 1994.

15 Example 12

10-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-3-fluore-9H-imidazo[1,5-a] [ 1,2,4]triazolo4,3-
d][1,4]benzodiazepine

The synthesis of the title compound, pale brown solid, m.p. 253 — 254 °C, is described in
Heterocycles, Vol. 39, No. 2, 1994.
20 Example 13

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

The synthesis of the title compound, pale brown solid, m.p. 226 — 227 °C, is described in
Heterocycles, Vol. 39, No. 2, 1994.
25 Example 14

3-Chloro-10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-9H-imidazo{1,5-a} [1,2,4] triazolo[4,3-
d][1,4]benzodiazepine '

The synthesis of the title compound, pale brown solid, m.p. 298 — 300 °C, is described in
Heterocycles, Vol. 39, No. 2, 1994. '

30



Et hyl 3-chl oro-9H i m dazo[ 1, 5- a]
[1,2,4]triazolo[4, 3-d][1, 4] benzodi azepi ne- 10- carboxyl ate The synt hesis of.
the title conpound, pale brown solid, mp. 226 - 227 C, isl%i;e‘&ﬁzrgig in
Het er oc¥©1084048¥0] . 39, No. 2, 1994. 25 Exanple 14 PCT/EPOL

3- Chl or0- 10- ( 3-cycl opropyl -1, 2, 4- oxadi azol -5-yl )-9H i m dazo[ 1, 5- a]
[1,2,4]triazolo[4,3- d] [ 1,4]benzodi ad8pi ne The synthesis of the title
conmpound, pale brown solid, mp. 298 - 300 C, is described in

Het erocycl es, Vol. 39, No. 2, 1994. Ezgnpleld2/ 40487 - 33 PCT/ Pl Ap} hJ705
Exanpl e 15 L

7- Chl or oFeEibpromethyB 1y rysmsppyl-12.4-oxadirer)i 5o B-Bethoyy-9 Hnisridezof 1.0H

i mdazo[ - .  fri -3 [ 1, 4] benzodi azepi ne 5 Anal oguously to
exanpl e %ifﬁézt’e LI%&%@%?@%@ﬁ%‘fﬂé&f%ﬁ-tri met hoxyet hane Yield: 53 % np
220 C.5 mAnabg@oply to Sseanpd 2(step 4) using 2-chloro-1,1,1-trimethoxyethane

10- (3- Cye&l gRr | - 40 A -5-yl)-3-nmet hoxy-7-net hyl - 9H i m dazo |
1,5- a] [?Ilggéfi 7T g%’o%g[ g; él?%%(ﬁ[z(%)ﬂf] benzodi azepi ne 10 Anal oguously to
exanple 2 (step 4) using triethyl orthoacetate Yield: 48 % np 222 C. niz

376 (M#). Exanple 17 Example 16
10- ( 3- QB! = A axadiazals 5wl ) - d- et Byl =3< - 6 d 1,5
> OyshAaienlyh ooty igtos Py tanaedt oo | 1S

15 a] [1,2.4]%r1. , 4
(step 4) "fr@i: glisrdeliyi-dobEiRsprafiesRite  Yield: 47 % np 240 C. mz 390
(MH) 10 Bxanplgobsly & Sitmple TREONY ndnp iyl ofthbddetad@zo[ 1, 5-aj [1, 2, 4]
triazol 0%4 8:%)0/[ 1’133952;213 nz dh g@g}? 20 10-car boxyl ate Anal oguously to
exanpl e 1‘?1 1 Ep 7™ ng‘ﬁ’%’e % i'c acid hydrazide. Yield: 92 % np 198
C mz 415 (M.
Example 17
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)-7-ethyl-3-methoxy-9H-imidazo[ 1,5-
15  a][1,2,4]triazolo{4,3-d][1,4]benzodiazepine
Analoguously to example 2 (step 4) using triethyl orthopropionate
Yield: 47 %. mp 240 °C. m/z 390 (MH").

Example 18 7
Ethyl 3-methoxy-7-benzyl-9H-imidazo{1,5-4}{1,2,4]triazolo(4,3-d]}[1,4]-benzodiazepine-
20 10-carboxylate
Analoguously to example 1 (step 7) using phenylacetic acid hydrazide.
Yield: 92 %. mp 198 °C. m/z 415 (M).
Example 19

25  Ethyl 3-methoxy-7-methyl-9H-imidazo[1,5-a]{1,2,4]triazolo[4,3-d]{1,4]-benzodiazepine-
10-carboxylate
Analoguously to example 1 (step 7) using acetythydrazide.
Yield: 98 %. mp 210 °C. m/z 339 (M).

30 Example 20

Ethyl 3-methoxy-7-(1H-indol-3-ylmethyl)-9H-imidazo[1,5-a] {1,2,4] triazolo[4,3-d][1,4]-
benzodiazepine-10-carboxylate
Analoguously to example 1 (step 7) using indole-3-acetic acid hydrazide

35 Yield: 92 %. mp 198 °C. m/z 415 (M).



Exampl e 19 25 Et hyl
3- net hoxy-7-net hyl -9H i m dazo[ 1,5-a][1, 2,4]triazol o[ 4, 3-d][1, 4] - benzodi azep
i ne- 10-carboxyl ate Anal oguously to exanple 1 (step 7) usi N®y April 2005

acetyl Naezawirfe.  Yield: 98 % np 210 C. mz 339 (M. ICEK %%@720 Et hyI
3-met hoxy- 7- (1H-i ndol - 3-yl met hyl ) - 9H-igyi_ dazo[ 1, 5-a] [ 1,2,4]triazol o[ 4, 3-d]
[1, 4] - benzodi azepi ne-1 0-car boxyl ate naI oguously to exarrpl e 1l (step 7)

usi ng i ndol e-3-acetic acid hydrazide 35 Y| eI d: 92% np 198 C. mz 415 (M.
WO 02/ 40487 -34 PCT/ EPO A 2887005 EX

Et hyl 3- net hoxy- 7-[ (di met hyl am no) rretaﬂﬂ] 9H—| m dazo[ 1, 5- a]

[1,2,4] t}_{ ﬁﬂnghﬂm%; Rdgzlnetﬁy%m )ﬁ&aganfymﬁﬁamﬁ D5l ﬂwzizewénal oguously

to exa usi ng noacet hydrazi de Yield: 38 %
np 189 cd [m]zbaﬁ.@d(amme-ltvzxahpxséa@z to

F T o tsh et (R A Sathelictid] i 238000 4. 5 )

ogously ‘to exa step 7

usi ng Smydisﬁ)%ypntzpaﬁ%foﬁwﬂf‘hm de, miz 370 (M+). Exanple 23 15 Et hyl
7-[ (2R) - 5- ox0- 2-pyrrolidinyl]-3-ne }Q% Ieglil-i m dazo[1,5-a][1,2,4]triazol o] 4,
3- d] [ 1,4]-benzodi azepi ne- 10-car oxy ate Anal ogously to exanple 1 (step

7 408

D o Nk BB i e e I S g
triazol d)ehémiiaﬁ]pnﬁe-m#:].rboiqéattzodl azepi ne- 10- car boxyl at e Anal ogousl y to
?)l\(/’arrpl © Ana osc}oe ply tza e‘carnp e l%stQ}}/ % us1ngn§) hydr%)}(qcr)pr%%grtio r}]dga%ide ?ﬁ) &/ﬂ-fﬂ) 368

Example 23

15  Ethyl 7-[(2R)-5-0x0-2-pyrrolidinyl}-3-methoxy-9H-imidazo[1,5-a][1,2,4]triazolo[4,3-
d][1,4]}-benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using (S)-5-o0xo-2-pyrrolidinecarboxyhydrazide, mp 160
°C, m/z 408 (M).

Example 24
20
Ethyl 7-(carbamoyl)-3-methoxy-9H-imidazo[1,5-a}[1,2,4]triazolo[4,3-d]{1.4]-

benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using 2-hydrazino-2-oxo-acetamide, mp 256 °C, m/z
368 (M). '

25 Example 25

Ethyl 7-hydroxymethyl-3-methoxy-9H-imidazo{1,5- a][l 2 4]tr1azolo[4 3-d][1,4]-
benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using hydroxy-acetic acid hydrazide, mp 255 °C, m/z
30 355 (M).
Example 26

Ethyl 7-(3,4-dimethoxy-benzyl)-3-methoxy-9 H-imidazo[1,5-a][ 1,2,4]triazolo [4,3-d}{1,4}-
benzodiazepine-10-carboxylate
35 Analogously to example 1 (step 7) using 3,4-dimethoxyphenylacetic acid hydrazide, mp
196 °C, m/z 476 (MH+).
Example 27
Ethyl 3-methoxy-7-(3-methoxybenzyl)-9H-imidazo[1,5-a]{1,2,4] triazolo[4,3-d][1,4}-

40 benzodiazepine-10-carboxylate



25 Exanple 25 Ethyl 7-hydroxynet hyl - 3- net hoxy- 9H i mi dazo[ 1, 5-a]
[1,2,4]triazolo [4,3-d] [1,4]- benzodi azepi ne- 10-carboxylate Anal ogousl y
to exarrpl e 1 (step 7) using hydroxy acetic acid hydrazide, m)@

30 355 wopz@sanpl e 26 Ethyl 7-(3, 4-di net hox) - benzyl) - 3POEERO gH 1 m dazo[
1,5-a] [ 1,2,4] triazolo [4,3-d] [ 1,4]- benzodi azepi ne-10-car boxyl ate 35
Anal ogously to exanple 1 (step 7) usiﬂ@-?, 4- di met hoxyphenyl acetic acid
hydrazide, np 196 C, nmlz 476 (MH+). Exanple 27

Et hyl 3- mmmgqpslzr t@:&xmphdxstbpﬁ)zqmr)u mwwmemacsumcuﬂ hydrazide, mp 209
1,2,4]trd /Z% iﬁ%lf 1,4]- 40 benzodi azepi ne- 10- car boxyl ate 27 Apri l
2005 WO 0 7( EP01112887 -35 Anal ogously to exanple 1 (step 7)

usi ng 3- et hoxyphenyl acetic acid hydrazide, np 209 C nlz 446 (MH).

Exanmpl e 28 5 Et hyl 3-chl oro-7-benz a?@lé% dazo[ 1, 5- a]

[1, 2, ]tr| azol o[ 4, 3-d] [ 1, 41- benzodi azepi ne- 10- car boxyl ate Anal ogously to

exapfe dy (PLeT) S0 SESRALAGE S )12 el AL It B epin 20

Et hyl - 3- @libexybaté- (1H-i ndol - 3-yl et hyl ) - 9H—im'dazo|[15a]

Eiaﬁpfit&nﬁéé’c'a% 7 PRl | (BT S BERET ST a4 I At RS4RI S Y15

459 M+)ME2Q). Exanpl e 30 Ethyl 7-(carbanoyl)-3-chi oro 9H-| m dazo[ 1, 5-a]
[1, 2,1%] triazolo[4,3-d] [1,4]- benzohdxla?nzp?gwe- 10- car boxyl ate

Ethyl-3-chloro-7-(1H-indol-3-ylmethyl)-9H-imidazol[1,5-a}{1,2,4] triazolo[4,3-d]{1,4]-

benzodiazepine-10-carboxylate

Analogously to example 1 (step 7) using indole-3-acetic acid hydrazide, mp 242 °C, m/z
15 459 MH+).

Example 30

Ethyl 7-(carbamoyl)-3-chloro-9H-imidazo{1,5-a]{1,24]triazolo[4,3-d] [ 1,4]-

benzodiazepine-10-carboxylate

Analogously to example 1 (step 7) using oxamic hydrazide, mp >250 °C, m/z 373 (MH+).
20 | Example 31

Ethyl 3-methoxy-7-[(3-methyl-1H-indol-2-yl)methyl}-9H-imidazo[1,5-
aj[1,2,4]triazolo[4,3-d]{1,4]-benzodiazepine-10-carboxylate
Analguously to example 1 (step 7} using (2-methyi-1H-indol- a-yl) -acetic acid hydrazide,
25 mp 220°C, m/z 203 (M).
Example 32

Ethyl 3-methoxy-7-[(5-methyl-1H-indol-2-yl)methyl]-9H-imidazo[1,5-
a}[1,2,4]triazolo[4,3-d][1,4]-benzodiazepine-10-carboxylate
30 Analogously to example 1 (step 7) using (S-methyl-1H—ind01;3~yl)-acetic acid hydrazide,
mp >250 °C, m/z 468 (M).
Example 33

Ethyl 7-(2-chloro-benzyl)-3-methoxy-9H-imidazo[1,5-a][1,2,4]triazolo[4,3-d}{1,4]-

35 benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using (2-chloro-phenyl)-acetic acid hydrazide, mp 215
°C, m/z 449(M).

40




Anal ogously to exanple 1 (step 7) using oxam c hydrazide, nmp >250 C, nm'z

373 (MH). Exanple 31 Ethyl 3-nethoxy-7-]

(3-nmethyl -1 Hindol-2-yl)nmethyl]-9Himdazo [ 1,5- a][1, 2, 4]27 April 2005
triazolwD42/3edi[ 1, 4] - benzodi azepi ne- | 0- car boxyl at e Anal gomgmﬁzﬁsﬂ exanple 1
(step 7) using (2-nethyl-lHindol-3-yl)-acetic acid hydrazide, 25 np 220 C,
mz 203 (M. Exanple 32 Ethyl 3-nmethodp-7-[

(5-nmethyl -1 Hindol-2-yl)methyl]-9H i mdazo [ 1, 5-

al[1,2,4]triazol o[ 4, 3-d][1, 4] - benz&dumpke@ine- | 0- car boxyl ate 30 Anal ogously
to exanple 1 (step 7) using (5-nethyl-IHindol-3-yl)-acetic acid hydrazide,
nmp >250 Khyh¥-meth@cyt M 2-niexaogybenz3B-FH-imidazo[1,5-a](1,2 4]triazolo[4,3-d]) [ 1,4}-

7- (2-chl,oro-henzyl)-3-net hoxy-9H i m dazo[l,5-a] [I,2,4]triazolo[4, 3-d] .

[1,41- 3%1%0 ’%%ﬁl'ﬁgz—ég"lcgrg’?fg@écéar boxyl ate Anal ogously to exanple 1(step 7)

usi ngs( 2Ardibgrwlyxbenyhple-1aeep 7¢ udng (0-hpthoayiplienylypeedit acid@ydmzited 89 . 40
WO 02/ 40 April 2005 PCT/EPO1/12887 Exanple 34 Ethyl

Ehonhethy

3- et hoxy= /¢ oxybenzyl)-9H i m dazo[ 1,5-a] [ 1,2,4] triazol o[ 4, 3-d]
[1, 4] - benzodi azepi ne-| 0- car boxyl atBxafmpiy3al ogously to exanple 1 (step 7)
usi ng (2-net hoxy-phenyl)-acetic acid hydrazide, np 80 C, mz 445(M.

Exanpl o yEr ethfdath syl oah oy i sk s N 9Dk a)miadalopn,f-AYSH] [ 1,2, 4]
triazol qf 4, 3-d] [.1, 4&- l,o benzodi azepi ne- 10- car boxyl at e Anal ogously to
exanpPe Beryzegiggepine-y 'icﬁﬁ’oN'Ylﬂltedi et hyl - 2- hydr azi no- 2- oxo- acet anmi de, np 75 C,

mz 425 Aﬁ&ﬂﬂi%ous%%ﬁpﬁq (&p &Y B¥thg N, N-diethyl-2-hydrazino-2-oxo-acetamide, mp 75
3-met hoxy-7-(2-trifluoromethyl-benzyl)-9Him dazo[ 1, 5-3]
[ 1,2, 4] t 19 &8 oA MH+).

Example 36
15 Ethyl 3-methoxy-7-(2-trifluoromethyl-benzyl)-9H-imidazo(1,5-a}[1,2,4]triazolo[4,3-
d][1,4]-benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using (2-trifluoromethyl-phenyl)-acetic acid hydrazide,
mp 225°C, m/z 483 (M).

20 Example 37

Ethyl 3-methoxy-7-[(7-methoxy-1H-indol-3-yl)methyl]-9H-imidazo[1,5-
a][1,2,4]triazolo{4,3-d]{1,4]-benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using (5-methoxy-1H-indol-3-yl)-acetic acid hydrazide,
25  mp >250°C, m/z 485 (MH+).
Example 38

Ethyl 7-(3-benzo(1,3]dioxol-5-ylmethyl)-3-chloro-9H-imidazo[1,5-a}[1,2,4]triazolo[4,3-
d][1,4]-benzodiazepine-10-carboxylate
30 Analogously to example 1 (step 7) using benzo{1,3]dioxol-5-yl-acetic acid hydrazide, m/z
463 (M).
Example 39
Ethyl 3-methoxy-7-(4-methoxybenzyl)-9H-imidazo[1,5-a}[1,2,4}triazolo[4,3-d] [ 1,4]-
35 benzodiazepine-10-carboxylate

Analogously to example 1 (step 7) using (4-methoxy-phenyl)-acetic acid hydrazide, mp
179 °C, m/z 445 (M). | |

40



d] [ 1, 4] - benzodi azepi ne- 10- car boxyl at e Anal ogously to exanple 1 (step 7)
using (2-trifluoronethyl-phenyl)-acetic acid hydrazide, np 225 C, nfz 483
(M. 20 Exanple 37 Ethyl o 27 April 2005

3- met houtyaz/solid77- met hoxy- 1 H i ndol - 3-yl ) net hyl ] - 9H i m dazecT/Epdsi2887
alj[1,2,4]triazolo[4,3-d][1,4]-benzodi azepi ne-10-car boxyl ate Anal ogously to
exanple 1 (step 7) using (5-nethoxy-1kkindol-3-yl)-acetic acid hydrazide,
25 np >250 C, mlz 485 (M+). Exanple 38 Ethyl 7-(3-benzo [ 1,3 ]

di oxol - 5-yl met hyl ) - 3-chl or o- 9H-i m glaa@plé4d, 5-a] [ 1,2,4] triazolo [4,3-

d] [ 1, 4] - benzodi azepi ne-| 0- car boxyl ate 30 Anal ogously to exanple 1 (step 7)
usi ng benzo[ 1, 3] di oxol -5-yl -acetic acid hydrazide, mz 463 (M. Exanple 39
Et hyl 3 £mBi BaX¥théxt-4-(BREAGSMICHEN  DenBfh - HhEde-d[1,5%] 1,2 ] thiaZoldf4,3-1 | azol 0

[4, 3-d]_[1,41- 35 benzodi azepi ne-10-carboxyl ate Anal ogously to exanple 1
(step 7y ldsslthgnrodingepisrll-pakoxilate acet i ¢ acid hydrazide, np 179 C, mz 445
(M. 40 | & (B ek enyAJ-aEXRIMRIdShy#Pazide,

R e R o e R St

[1, 2, 4] (B &'@@@,@3 @1H] [ 1,4]-benzodi azepi ne-10-carboxyl ate Anal ogously
to exanple 1 (step 7) using (3-trigluaneqet hyl -phenyl) -acetic acid
hydrazide, nmp 89 C, mz 483 (M. Exanple 41 io

ﬁ ihg gogl gﬁkﬁg%hg?&f.%hfiﬂwmﬁﬁmﬁ%r@ﬂli)ni@ézb'[m.qﬁaseiﬁémio[&,;, 2, 4]

, 4] -benzodi'azepi'ne- 10- car boxyl at nal ogously to
exanpl e dl{1{Athepzddiazeping1Q-garbexyldtaor onet hyl - phenyl ) - aceti ¢ aci d hydrazi de,
np Ty yl - pheny y

mp 217 %’nafggauﬁﬁ o éﬁMﬂpIﬁW B u%i%g (4-triflucromethyl-phenyl)-acetic acid hydrazide,
: mp 217 °C, m/z 487 (M).

Example 42
15

Ethyl 3-chloro-7-{4-dimethylamino-benzyl)-9H-imidazo[1,5-a}{1,2,4] triazolo[4,3-
d]{1,4]-benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using (4-dimethylamino-phenyl)-acetic acid hydrazide,
mp 206 °C, m/z 463 (MH+).

20 Example 43

Ethyl 3-chloro-7-(2,4-dimethoxy-benzyl)-9H-imidazo[1,5-a](1,2,4] triazole[4,3-d] [ 1,4]-
benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using (2,4-dimethoxy-phenyl)-acetic acid hydrazide, mp
25 160°C,m/z 479 (M).
Example 44

Ethyl 3-chloro-7-(4-methoxy-benzyl)-9H-imidazo[1,5-a][ 1,2,4]triazolo[4,3-d] [1,4]-
benzodiazepine-10-carboxylate
30  Analogously to example I (step 7) using (4-methoxy-phenyl)-acetic acid hydrazide, m/z
499 (M).
Example 45

10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)-7-benzyl-3-bromo-9H-imidazo(1,5-

35  a)[1,2,4]triazolo]4,3-d][1,4]benzodiazepine |
Analogously to example 7 (step 5) using phenylacetic acid hydrazide, mp 233-235 °C, m/z
500/502 (M).

Example 46
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)-7-(1 H-indol-3-ylmethyl)-3-bromo- 9H-
40 imidazo[1,5-a]{1,2,4]triazolo[4,3-d][1,4]benzodiazepine



15 Et hyl
3-chl oro-7-(4-di net hyl am no- benzyl )-9H i m dazo[ 1, 5-a][1, 2,4]triazol o[ 4, 3-
d] [1,4]-benzodi azepi ne- 10- carboxyl ate Anal ogously to exanpieagiicsps£p 7)
usi ng (wodizaetsnyl am no- phenyl ) -acetic acid hydrazi de, mOTHPé1/288M z 463
(M#). 20 Exanple 43 Et hyl
3-chloro-7-(2, 4-di net hoxy-benzyl ) -9H-+438%-dazo[ 1,5-a] [1,2,4]triazol o] 4, 3-d]
[ 1, 4] - benzodi azepi ne-1 0-carboxyl ate Anal ogously to exanple 1 (step 7)
usi ng ( 2Adalegomlyltoxyampiemykiep 8% adihcindolec-byete aziddedrazile, Rp 2660CCdedy] z 479
(M. Exar’rzzlée;1 44 I%g/ﬂyl 3-chl oro-7- (4- met hoxy- benzyl)-9H i mdazo[ 1,5-a] [
1,2, 4] trA 96?44, =d] [1, 4] - benzodi azepi ne-10-car boxyl ate 30 Anal ogously
to exanple 1 (step 7) using (4-netho.cy-phenyl)-acetic acid hydrazide, nlz
499 (M. Exanple 45 Example 47 )
10- (3- Cycl opropyl -1, 2, 4- oxadi azol -5-yl ) -7-benzyl - 3-brono-9H-i m dazo [ 1, 5-
35 a] [51, Reh4l 3-bk&ﬁ@170ﬁ[14i—§1d$ﬂ-h%lﬂi@1?n@qﬂhﬁﬁ%%[ﬂg—tﬂgg,b%ggﬁgbw[4[31d?P1§34]D| e 7

(step 5). uSing phenyl acetic acid hydrazide, np 2 mz 500/ 502 (M.
Exanpl e begizodiazepine-10-carboxylate

10- (3-Cy - i -5~ v]. - (:1H-1-ndol | et 3~brono- 9H
40 i mi da‘g}é?%‘g%]tf %"%”ﬁﬁe gﬁ%ﬁ&;@ﬁ’%&ﬁ%ﬁ.@eﬁ <o g%@i’é%a.zﬁg: 288 Gon0y - 30
27 Apri | (d260m/z B03/5BP(M)12887 Anal ogously to exanple 7 (step 5) using

i ndol e- 3-acetic acid hydrazide, np 265 C (dec), mlz 539/541 (M. Exanple
47 5 Et hyl 3-brono-7-(1Hi ndol - 3-yl ?Eahﬁe) -89H-i m dazo[ 1, 5- a]

[1, 2, %] triazolo[4,3-d] [1,4]- benz Gl eﬁii ne- 10-carboxyl ate Anal ogously to

example: f (10000 By el NG AN 81 % AEY! Sl AT benlBaiZE e

10-carboxylate

Analogously to example 4 {(Method B) using indole-3-acetic acid hydrazide, mp 190-192
°C (dec), m/z 464/466 (M).

15 Example 49

Ethyl 7-(benzo[1,3])dioxol-5-y1)-3-methoxy-9H-imidazo[1,5-a]{1,2,4}triazolo[4,3-d}{1,4]-

benzodiazepine-10-carboxylate

Analogously to example 1 (step 7) using 3,4-methylenedioxy-benzhydrazide, mp 247 °C,
20 m/z 446(MH+).

Example 50

Ethyl 3-bromo-7-(3-methoxy-benzyl)-9H-imidazo[1,5-a][1,2,4]triazolol4,3-d}{1,4]-
25 benzodiazepine-10-carboxylate
Analogously to example 4 (Method B) using 3-methoxyphenylacetic acid hydrazide, mp
111-113 °C, m/z 494/496 (M).
Example 51

30 Ethyl 3-bromo-7-(3,4-dimethoxy-benzyl)-9H-imidazo[1,5-a] [1,2,4} triazolo{4,3-d][1,4]-
benzodiazepine-10-carboxylate
Analogously to example 4 (Method B) using 3,4-dimethoxyphenylacetic acid hydrazide,
mp 224-226 °C, m/z 524/526 (M).

Example 52

35
Ethyl 7-[2-benzo[1,3)dioxol-5-yl)-ethyl)-3-chloro-9H-imidazo{1,5-a][1,2,4]triazolo[4,3-
A1 A1-henzadiazepine-10-carboxylate '



(dec), mlz 503/505 (M. 10 Exanple 48 Ethyl
3-brono-7-benzyl -9H i m dazo[ 1, 5- a]
[1,2,41triazol o[ 4, 3-d][1, 4] - benzodi azepi ne- 10- car boxyl at e 2ngl.pgegs!y to
exanpl eyé oeMgighod B) using indol e-3-acetic acid hydrazi ¢er/Epo1/i887192 C
(dec), mlz 464/ 466 (M. 15 Exanple 49 Ethyl

7- (benzo[ 1, 3] di oxol - 5-yl) - 3- net hoxy- Q¢i.m dazo[ 1, 5-a]
[1,2,4]triazolo[4,3-d] [1,4]- benzodiazepi ne- 10-carboxyl ate Anal ogousl y to

exanpl e Aha(l&oto@ﬂﬂ& e)l&h&hplwé: Mtumtﬂ)w@mediewaﬁemwwn@pdmmﬂbaaé7 , 20
mz 446( NH+), e 50 Eth
3- br ono-bFdp @1% % Qeﬁlﬁ%ﬂ@ﬁw ‘m dazo[ 1,5-a] [1,2,4]triazol o[ 4, 3-d]

[1,4]- 25 benzodl azepi ne- 10- car boxyl at e Anal ogously to exanple 4 (Method B)
usi ng 3-net hoxyphenyl aceti ¢ add hydra2| de, np 111-113 C, mz 494/496 (M.
Exanpl e 51 30 Ethyl 3-brono-7-(3,4 EmmpieR 3xy benzyl )-9H i m dazo[ 1, 5- a]

[1,2,4]triazolo[4,3-d] [1,4]- benzodi azepi ne-10-carboxyl ate Anal ogously to

I 5 |fugblord sle,
224. 226 ‘SN ‘f@%ﬂ@‘eﬁﬁ{‘w &’ﬂygﬁ’eﬁ?‘%‘gpﬁ?ﬁ“‘gw‘é}@ﬁﬁﬁz Sk T

di oxol - i/l 41-eqrgptiazepinef 'Gﬁirbﬂgfllaﬁem dazo [ 1,5-a] [ 1,2,4] triazolo [ 4, 3-

e o Y s i Sty i

3 (3 4- rierdmazidenwidlito fopphemg UPEMEi+dni ¢ acid hydrazide, np 208 C, mz 476.9
1anrrpl e 53 5

Example 54

Ethyl 3-methoxy-7-[(biphenyl-4-yl)methyl]-9H-imidazo{1,5-a][1,2,4] triazolo[4,3-
d}[1,4]-benzodiazepine-10-carboxylate

15 Analogously to example 4 (Method B) using 4-biphenylacetic acid hydrazide, white foam,
m/z 492{MH+).

Example 55

20 Ethyl 7-(4-dimethylamino-benzyl)-3-methoxy-9H-imidazo[1,5-a][1,2,4]triazolo[4,3-
d][1,4]-benzodiazepine-10-carboxylate ' '
Analogously to example 4 (Method B) using 4-dimethylaminophenylacetic acid hydrazide,
mp 210 °C, m/z 459(MH+).

25 _ Example 56

Ethyl 3-methoxy-7- (4-trifluoromethoxy-benzyl)-9H-imidazo[1,5-a] [1,2,4]triazolo[4,3-
d}[1,4)-benzodiazepine-10-carboxylate

Analogously to example 4 {Method B) using 4—tr1ﬂuor0methoxy phenylacetic acid
hydrazide, mp 225 °C, m/z 500(MH+).

30

Example 57

Ethyl 3-chloro-7-(4-nitro-benzyl)-9H-imidazo[1,5-a]{1,2,4]triazolo{4,3-d] (1,4]-
benzodiazepine-10-carboxylate

35 Analogously to example 4 (Method B} using 4-nitro-phenylacetic acid hydrazide, white
foam, m/z 462(M).




10 Et hyl ?-(4-nethanesul fonyl -benzyl)-3-net hoxy-9Himdazo [ 1, 5-a] |
1,2,4] triazolo [4,3- d][1, 4] -benzodi azepi ne-| 0-car boxyl ate Anal ogously to
exanpl e 4 (Method B) using 4-nethanesul fonyl -phenyl aceti c agigiiBysy azi de,
whi t e f SM2H40A87 494( MHY) . Exanpl e 54 PCT/EP01/12887
Et hyl 3- net hoxy- 7-[ (bi phenyl - 4-yl )nethyl ]-9H i m dazo[ 1,5-a] [1,2,4]triazolo
[4,3- d] [1,4] -benzodi azepi ne-10-carbédfiyl ate 15 Anal ogously to exanple 4
(Met hod B) using 4-biphenyl acetic acid hydrazide, white foam mz
492( M) . Exanpl e 55 25 20 Et hyl
7- (4-di nmet hyl am no- benzyl) - 3- net hox%lia%%]é@ dazo[1,5-a] [1,2,4]triazolo[4, 3-
d] [ 1, 4] - benzodi azepi ne-1| 0- car boxyl at'e Anal ogously to exanple 4 (Method B)
usi ng 4-di et hyl am nophenyl acetic acid hydrazide, np 210 C, mz 459( MH+).
Exanpl e 38 (3Eyhlppsenyed Rakgxadi¢zpl-5ril k- T(édomethibr)inbdrenyyl)-3diveiner Hzo[ 1, 5-a] -
[1, 2, 4] | halAip2 )¢ ' i_ne=l 0- car boxyl ate Anal ogously to
exarrpllée Elﬁd(d?/é‘ﬂﬁ’g’[dé]é% ’32%%%0@%’????8%%%%29%0 ;_{I%henyl acetic_acid hydrazide,
mp 225 Cﬁn@go%@wp&é’%{s@p&}ﬁp gﬁﬁlg{&ﬁgﬂammophenylacehc acid hydrazide, mp .
3- chl or 014 (GHdet), 'z b&e3yzys IMIH- | m dazo[ 1, 5-a] [1,2,4]triazolo[4,3-d][1,4]-
benzodi-azepi ne- 10- car boxyl ate 35 Anal ogously to exanple 4 (Method B) using
4-nitro-phenyl acetic acid hydrazide, white foam nmlz 462(M. WO 02/40487
-40 Exanple 58 27 April 2005 PCT/ BERQidple887
10- ( 31-0q/cl opropyl -1, 2, 4- oxadi azol - 5-yl )-7-(4-di net hyl am no- benzyl ) - 3- br ono-
OH-

Ethyl 3-bromo-7-(4-dimethylamino-benzyl)-9H-imidazo[1,5-a}[1,2,4]triazolo[4,3~

d][1,4}-benzodiazepine-10-carboxylate

Analogously to example 4 (Method B) using 4-dimethylaminophenylacetic acid hydrazide,

mp 240 °C (dec.), m/z 507/509 (M).

Example 60
3-Chloro-10-(5-cyclopropyl-1,2,4-oxadiazol-3-y1)-9H-imidazo[1,5-a][1,2,4]triazolo]4,3-
d}[1,4}benzodiazepine
Step1

20 8-Chloro-5-(2,4~dimethoxy-benzyl)-6-0x0-5,6-dihydro-4H-2,5,10b-triaza-

benzole]azulene-3-carboxylic acid amide

Ethyl 3-chloro-9H-imidazo|1,5-a](1,2,4]triazolo{4,3-d}[1,4]benzodiazepine-10-
carboxylate (Example 13) (7.1 g, 15.7 mmol) was suspended in dioxane (60 mL).
Formamide (2.8 mL, 71.3 mmol) was added. A 5.4 M solution of sodium methylate in

25 methanol (2.9 ml, 15.5 mmol) was added slowly and the mixture was stirred overnight at
rt. The resulting white suspension was diluted with water (70 mL) and stirred for 1 hat rt.
Dioxane was removed under reduced pressure, the suspension was stirred for 1 h in ice, the
crystals were filtered off, washed with water, and dried at 60 °C/0.1 mbar. One obtained
white crystals (6 g, 89 %). mp >220°C. m/z 427 (MH+) '

30 Step2
8-Chloro-5-(2,4-dimethoxy-benzyl}-6-0x0-5,6-dihydro-4H-2,5,10b-triaza-
benzo[e]azulene-3-carbonitrile
8-Chloro-5-(2,4-dimethoxy-benzyl)-6-ox0-5,6-dihydro-4FH-2,5,10b-triaza-
benzo[e]azulene-3-carboxylic acid amide (5.9 g, 13.8 mmol) and phosphorous oxychloride

35 (1.4 mL, 15.2 mmol) were mixed in dioxane (55 mL) and refluxed overnight. The resulting



5 imdazo[1,5-a] [1,2,4]triazolo[4,3-d][1, 4] benzodi azepi ne Anal ogously to
exanple 7 (step 5) using 4-dinethylam nophenyl acetic acid hydrazide, np

140 C (dec), mz 543/545 (M. Exanple 59 10 Ethyl 27 April 2005
3- br ono- 7- (49 FREOK87| ami no- benzyl )-9H i mi dazo [ 1,5-a] | lP(Zr]égmfﬁfsBﬁzm o]

[4,3- d][1, 4] -benzodi azepi ne-1| 0- car boxyl at e Anal ogousl y to exanple 4
(Met hod B) using 4-di met hyl am nophenyl ace#l€ acid hydrazide, cop 240 C

(dec.), mz 50 SOQB%I\/%5 15 Exa | e, 60
3- Chl or o- 10- ( B¥'OYSPOPPL I evapopate Haéatéﬁfgi!éuemuxﬁeébgfhrpmamwﬂmossthqa[gﬂm 4] tr

i azol o[ 4, 3- . dPHECH abore0il 22 0poMIEneE HPhile f8dn (3.5 g, 61 %). m/z 408 (MP%)
8- Chl or o- 5- (2 4- di met hoxy- benzyl) - 6- oxo- 5, 6- di hydr o- 4H 2,

benzo [e] azuk %E -3-carboxylic acid am de
Et hyl 3- chl or o- i mdazo[1,5-a][1,2,4]triazol o[4, 3-d][1, 4] benzodi azepi ne- 10

" ;:ar blc:)xyl at eg&-(cékf mt@, 43 inethdxytbenzyl)-Bl- Hymdd %oms,A gw4 Me@dlﬂdwmb%i?%@ng (60
or nayni a g_g; was adde sol ution of sodium

met hylate in ZSZm% %ano?"}a}b :_{le%S 5 mol) was added slowly and the

m xture was s§1qh¥‘l$él-5d‘2érdxmgﬂlwxhbenzylb 6-0kh S, 6-dibydroi4ily2 BH0b-erigs pensi on was

i | uted Wit h NGkl hlarBlfho ! GETBIGON sha By Bhelbine R RS A8 0o

under reduced pressure suspe
crystals wer ewfiEFseprsed H?@MFM%W@&{HW tréptedetosly withnal5.d M eclution GBodid 1 nbar .

One obt ai ned mmmﬂlﬁfrﬁéﬁﬁaél%zfzﬁﬂgm§%n@1)5'rgp;éeﬁﬁ%3&3e[ﬁ§1}w§m N, pa e tep 2

8- Chl oro- 5- ( 4- di met hoxy- benz - 6- 0X0- TS P asa:
enzo [ e] Wzufh&ospsosion Kenrpel P‘il Fb‘ce and diluted with Water (20 mL) and stirred for 1 h in ice.

8- Chl or o- 5- (zmsmtwmtebﬁwdww&s@a%& &imﬂ&ct%%ﬁb“o%e ﬁb&ﬁ e &zﬁh aza-
oS

phor ous

benzo[e]azulene de .9 g, 13.8

oxychl ori de %g%lﬁ nﬁ&‘?‘hgm/ﬂ%ﬁﬁ"}mre m xed in di oxane (55 m_) and

refl uxed overnight. The resulting WO 02/40487 -41 27 April 2005
Step 4
8-Chloro—3’(5-cyclopropyl-[1,2,4}oxadiazol-3~y1)-5—(2,4-din1ethoxy—benzyi)-4,5—dihydro—

15 2,5,10b-triaza-benzo[e]azulen-6-one

8-Chloro-5-(2,4-dimethoxy-benzyl)-N-hydroxy-6-0x0-5,6-dihydro-4H-2,5,10b-triaza-
benzole]azulene-3-carboxamidine (1.9 g, 4.3 mmol), magnesiumoxide (0.156 g.3.9

triaza-

mmol), and cyclopropanecarbonyl chloride (0.5 mL, 5.3 mmol) were refluxed in dioxane
overnight. Dioxane was evaporated and the residue dissolved in DME (20 mL) and

20 refluxed for 1 h. DMF was evaporated and the residue extracted with CH,Cl, and water.
The product crystallized upon concentration of the organic layer and dilution with ethyl
acetate. One obtained a white solid (0.8 g, 39 %). mp 198-205 °C. m/z 492 (MH+).

Steps
8-Chloro-3-(5-cyclopropyl-[1,2,4] oxadiazol-3-yl)-4,5-dihydro-2,5,10b-triaza-

25 . benzo|e]azulen-6-one
8-Chloro-3~(5-cyclopropyl-[1,2,4]oxadiazol-S—yl)-S-(2,4-dimethoxy—benzyl)-4,5-dihydro—
2,5,10b-triaza-benzo[e] azulen—6—or}:e (2 g, 4 mmol) was dissolved in CH,Cl, (8 mL) and
trifluoroacetic acid (8 mL), co oled'in ice and treated slowly with trifluorometanesulfonic
acid (0.7 mL, 8 mmol) and then stirred for 2 h without cooling. The solvents were

30 evaporated and the residue extracted with CH,Cl, and water. From the organic layer one
obtained a white foam {0.84 g, 62 %). m/z 342(MH+).

Step 6
6,8-Dichloro-3-(5-cyclopropyl-[1,2,4] oxadxazol- 3-y1)-4H-2,5,10b-triaza-benzo[e}azulene
8-Chloro-3-(5-cyclopropyl-[1,2,4] oxadiazol-3-y1)-4,5-dihydro-2,5,10b-triaza-

35 benzofe]azulen-6-one (0.84 g, 2.5 mmol) was suspended in chlorobenzene (8 mL), N,N-



PCT/ EP01112887 yel | ow sol uti on was evapor ated and the residue purified by

chromat ography on silica gel in CH -Cl2/acetone 20:1. One obtained a white

foam (3.5 g, 61 %9. mz 408 (MH) Step 3 2005

8- Chl or W8 0%/2487 di net hoxy- benzyl ) - N- hydr oxy- 6- oxo- 5, 6- di nszmo}ﬁm&w 1o-tr

i aza- 5 benzo[ e] azul ene- 3- car boxam di ngg

8- Chl oro-5-(2, 4-di net hoxy-benzyl ) - 6- oxo25 6-di hydro-4H2,5,1 Qb-tri aza-

benzo[ e] apH]anfe-p3idié ntlrﬂntey ol &gﬁ&ﬁﬁaeﬁmwﬂe b@,mesHaag 14.6

mol) were gﬁgﬁi% gﬁﬁ’l % 3)% %a‘%e sl ow .

sol ution r@mogbwmmddﬁéwdyﬂﬁt@xrme et reflised Qermghi T qws@tlﬁﬁml)ltwrrws yeI | ow

suspensi Q Y s<8Qpl ed in ice and
d¥a ﬁ%ﬁérﬁ tglgrégy W3 Iﬁé@bﬂ}ﬁo& ﬁa%ﬁiﬁr%z% stRa ¢

diluted wt and-stirred The crystals wer e
filtered GHﬁCIa/mdeﬁ@as b8 Qe dbtaimled 2 wiite sol{cb(00)g, ST @m%ﬂo fedmhPIEM ).
crystals (1.9 g, 89 %9. mz 442 (MH). Step 4 8-Chl oro-3-(5-cydopropyl - [
1, 2, 4] oxsatf:l%gzol 3-yl)-5-(2, 4-di met hoxy- benzyl) -4, 5-di hydro- 15

2,5, 10b-tTraza- benzo[ e] azul en- 6- one

8- Chl or o-FChioro- Hi-treeyetnpyopdrizdioxadirgald by B-imidaze| b5l Byt éﬂﬂﬁqlcﬂ’ié 10b-tr
i aza- ben Larboxamdine (1.9 g, 4.3 nmmol), negnesi unoxi de

(0. 156 }]gig%%ﬁ%)%e g[hd cycl opr opanecar bon chloride (0.5 niL, 5.3 nmmol)
were r ef | &1 €2 chioratidelbearyelopoapei-hl. g madlamlémd}l ,éalabﬂn@me@naﬂhl azhlengesi due

the res: dig et kedtl) (RRRISR GRS Bk 435 mhnfly by YBRAE ?ﬁ HES pon

concentr af0ias6 ok, 0.5 morg) hwere rhixyéin chberobiénzatd anl mﬂuxedeft)hg‘,"ﬁ h. Zbeselvent One

g?t:ﬁ: (r;reg gas\’\%’ %&‘ ge%ir g%y 8?‘? %ﬁf%%ga i azofélg%a ?gﬁ&a}'gi 5, 10bSE reloaga-

25 benzo] diramatcgralﬁamalhca gel in CH,Cl,/2-propanol 20 1. One obtamed a wlnte solid (36

8- Chl or o- zsrhs do rop L [1 é% adi azol - 3-yl ) -5- (2, 4-di net hoxy- benzyl) - 4,
5-di hydro- obPrA &nzo 19jijazul en-6-one (2 g, 4 mol) was di ssol ved
in CH2C12 (8 nL) and trlfluoroacetlc acid (8 nmL), cooled in ice and
treatad slowy with trifluoronetanedidafuphi® acid (0.7 nL, 8 mmwol) and then
stirred for 2 h without cooling. The solvents were 30 evaporated and the
resi due exiGhietoet0-(8-tyrld@Hanyl2i, 24 cxudineol-3-11)-Gi(l Hridol Yahnethylpp&E- one

obt ai ned i%‘u azoﬁ J gﬁﬁ(ti?tnazolg[é ?% pzl]benzodzazepﬁnM_H) Step 6
Analogously to example 60 using indole-3-acetic acid hydrazide, white foam, m/z
20 499(MH+).

Example 62
3-Chloro-10-(5-cyclopropyl-1,2,4-oxadiazol-3-yl)-7-(4-dimethylamino-benzyl)-S H-
imidazo{1,5-a}[1,2,4]triazolo[4,3-d][1,4]benzodiazepine

25 Analogously to example 60 using using (4-dimethylamino-phenyl)-acetic acid hydrazide,
white solid, m/z 495(MH+)

Example 63
30
7-Benzyl-3-chloro-10-(5-cyclopropyl- 1,2,4-oxad1azol-3~yl) -9H-imidazo[1,5-

a][1,2,4]triazolo[4,3-d]{1,4]benzodiazepine
Analogously to example 60 using phenylacetic acid hydrazide, white solid, m/z 456(MH+)

35 Example 64
3-Chloro-7-cyclopropylmethyl-10-(5-cyclopropyl-1,2,4-oxadiazol-3-y1)-9H-imidazo[1,5-
a)[1,2,4]triazolo[4,3-d][1,4]benzodiazepine
Analogously to example 60 using cyclopropyl-acetic acid hydrazide, white solid, m/z 420
(M)




6, 8-Di chl oro-3- (5-cydopropyl- [1,2,4] oxadiazol-3-yl)-4H 2,5, 10

b-triaza-benzo [e] azul ene 8-Chloro-3-(5-cyclopropyl-[1,2,4]

oxadi azol - 3-yl ) -4, 5-di hydro-2, 5, 10b-triaza 35 benzo[ e] azul eﬂh@lprgagoio 84 g,
2.5 mmoino ses4suspended in chl orobenzene (8 nl), N, N 27 PApWEPe1AREE WO

02/ 40487 PCT/ EPOV/ 12887 -42 dinethyl-p-toluidine (1.1 nL, 7.4 mvol) and
phosphorus oxychloride (0.34 nm., 3.7 -#¥®ol) were added and the m xture was
refl uxed overnight. The resulting solution was evaporated and the residue
was purified by chromatography on silica gel in CH2Cl 2/ acetone 10: 1. One
obtained a white solid (0.56 g, 63&@&;:1911@6‘200 C. mz 359(M). 5 Step 7

> o sl b RSl 25 S tithael M Uil Saelort &

6, S- Di chligidzafi(Baliy.cladptaogly|4,3- H][ZAZ}H)enzodlazepme

oxadi azol |)-4H 2 tri ul.ene. mmol ),
f or wl%y&“&%ﬁéﬂ‘( %’(ﬁﬁlpf‘ﬁﬁé’é“}%‘?flrﬁﬁﬁmﬂi g‘%‘eﬁ\ﬁ A8FYS @b‘?fﬁmﬁf" ﬁ:glo ¥ (0.066
nL, O. 390[{1?{1}[(;)/2\5@5@[]&1 xed i n chl orobenzene and refI uxed for 3.5 h. The

sol vent was evaporated, the residue extracted with CH2Cl2/water and then

purified by chromatogr aphy on silic %?l 6£ CH2Cl 2/ 2- propanol 20:1. One
obtained a white solid (36 ng, 50 @’(5‘3 FH‘B 230 C. nmz 365(M. 15 Exanple 61
3- Chl oro- 10- (5-cycl opropyl - 1, 2, 4- oxadi azol - 3 yl)-7-(1Hindol - 3-yl met hyl ) - 9H

- d 1 [1,2, 4]t | o[ 4, 3- Ana t
o dazel ool 2l el ol Sy 8 Renzd aeenine AL SARLRY o
499( M) 4 (;Pil £af{2,2,4] tnazolo 4 3-d][1,4]benzodiaze me

3-Cnhl oro- 10- (5-cyclopr 4- oxadi azol é 7-(4- (ébngt hy no- benzyl
)-9H im omslsnaﬁawge t’zﬂwma@oqns{hz éﬁdﬂlql-gr}v TSRS BB

Anal ogousl i tpe6amRhe 60 using using (4-dinmethylam no-phenyl)- acetl c acid
hydr azi de vfﬁlzte gigﬂl)l d, mz 495(M+#) 30 35 Exanple 63

7- Benzyl - 3-chl or o- 10- (5-cycl opropyl -1, 2, 4- oxadi azol 3-yl)-9H i m dazo[ 1, 5-
15 - Example 66
3-Chloro-10-(5-cyclopropyl-1,2,4-oxadiazol-3-y1)-7-(3-methoxy-benzyl)-9H-imidazo(1,5-
a){1,2,4)triazolo{4,3-d]{1,4]benzodiazepine
Analogously to example 60 using 3-methoxy-phenylacetic acid hydrazide, white foam, m/z

20 485 (M).
Example 67
Ethyl 3-hydroxy-9H-imidazo[1,5-a]{1,2,4]triazole[4,3-d][1,4}-benzodiazepine-10-
carboxylate
Step 1

25 6-Hydroxy-1H-benzo[d][1,3]oxazine-2,4-dione
5-Hydroxyanthranilic acid (9.5 g, 62 mmol) was suspended in dioxane (50 mL),
bis(trichloromethyl)carbonate (6 g, 20 mmol) was added (slightly exothermic), the
suspension was refluxed for 1h, allowed to cool to rt, the solid was filtered off and washed
with dioxane, affording brown crystals (10.1 g, 90 %), mp. 236 °C (dec).

30 Step2
6-(tert-Butyl-diphenyl-silanyloxy)-1H-benzo[d][1,3] oxazine-2,4-dione
6-Hydroxy-1H-benzo[d][1,3) oxazine-2,4-dione (9.7 g, 54 mmol), tert-
butyldiphenylchlorosilane (15.2 mL, 59 mmol) and imidazole (4 g, 59 mmol) were stirred
in DMF (100 mL) for 24 h at rt. The reaction mixture was extracted with ethyl acetate (400

35 mL) and water 300 mL). The product in the organic layer was purified by chromatography
on silica gel in hexane/ethyl acetate 2:1 and then crystallized from hot ethyl acetate/hexane,
affording white crystals (13 g, 58 %), mp. 185 °C.



alj[1,2,4]triazolo[4,3-d][1, 4] benzodi azepi ne Anal ogously to exanple 60
usi ng phenyl acet i c acid hydrazide, white solid, nmlz 456(MH+) Exanple 64
3-Chl oro-7- cy | met hyl - 10- (5-rycl opropyl -1, 2, 4- oxadi aZoApr3oges - OH i m
dazo [ 1,5- 2’0 ?Itl‘l azol o[ 4, 3-d] [1, 4] benzodi azepi ne ArP@:Irmgwszkgﬂ to
exanpl e 60 u5| ng cycl opropyl -acetic acid hydrazide, white solid, mz 420

27 April 2005 WD 02/40487 PCT/ EPOI / 12887 - 43 Exanpl e 64
3-yl)-7-(3, 4-di met hoxy- benzyl)-9

3- Chl oro- 10- ( 5xy¢!l opropyl - 1, 2, 4- oxadi azol -
EI 2, 4 tr| azol o[4,3-d] [1, 4] benzodi azepi ne 5 Anal ogously

H imdazo[ 1, 5:
to exanpl e 60 a Hlgnglo 914ahretuhoxyaberdﬂmanﬁhydiewlfpol orl ess

gum nfz 515 (MmoEﬂam&eﬁﬁae 23-dione
3- Cnhl or 0- 10- (5-cycl opropyl -1, 2, 4- oxadi azol - 3-yl ) - 7- (5-met hyl -1 Hi ndol - 3-yI' m
et hyl ) - 9H imgﬁg; ](, zoI of4.3:d] [1 4 benzod| azepi ne '
~ Anal ogously to, % E@%ﬁ&éle%édt %5 Ipf-?‘%u s parified bychaematography on
hydr azi de,  Br ot seidp hegrangfethylsgeate i1, aﬁﬁ@dlﬁgawbitefoaﬁm 80 % yield. 580 (M). _
3- Chl oro- 10- (5-cycl opropyl - 1, 2, 4- oxadi azol - 3-yl ) - 7- ( 3- net hoxy- benzyl )-9H i m
i dazo [ 1,5- a.-};pggz 4]tri azol 0[4 3-d] [ 1, 4] benzodi azepi ne Anal ogously to
le 60 white f m 20
exampl e 60 usi ggeé g‘;ﬁ%ﬂw&wﬁéﬁ?fs' G e Sy e oxors b-Siby o AT
3- hydr oxy- 9H—|?r§ 7Bfaga- [elaznleny-Braarbputlivpdid 8thy] ésfer4] - benzodi azepi ne- 10-
car boxyl at e Stmﬁnlo]goﬁﬁyﬁrdxhﬁﬂ l@l)(stéﬂ'b Q&i@)%@]ﬁﬂﬂefﬁoﬁﬁ&@ gganﬁéh't%' one (50
i oxane

was suspen

5- Hydr oxya hr
rrL?y bf(g(tm?l &&‘aéﬁ%‘f‘?ihf P sﬁm%ﬂe@e gt lzﬁ%ﬁ)affm%nmn@dw@@m ghaq %
exot hermic), tWed 62828¥bnsi on was refluxed for |h, allowed to cool to rt,

the solid was fil tered of f and washed
Step 5
8-(tert-Butyl- diphenyl-silanyloxy)-6-oxo-5,6-dihydro-4H-2,5,10b-triaza-
benzo[e]azulene-3-carboxylic acid ethyl ester
15 Analogously to example 1 (step 5), limiting the reaction time to 1 h, the crude product was
purified by chromatography on silica gel in dichloromethane/2-propanol 30:1, affording a
white foam in 65 % yield. 526 (MH+).

Step6
8-(tert—Butyl-diphenyl~silanyloxy)-6-chloro—4H—2,5,10b-triaza—benzo[e] azulene-3-

20 carboxylic acid ethyl ester .
Analogously to example 1 (step 6), the crude product was purified by chromatography on
silica gel in hexane/ethyl acetate 1:1, affording a white foam in 10 % yield. 543 (M).

Step 7

Ethyl 3-(tert-butyl-diphenyl-silanyloxy)-9H-imidazo [1,5-a][1,2,4]triazolo[4,3-d][1,4]-
25 benzodiazepine-10-carboxylate

Analogously to example 1 (step 7), the crude product was purified by chromatography on

silica gel in ethy] acetate, affording white crystals in 46 % yield, mp 233 °C,

Step 8
Ethyl 3-hydroxy-9H-imidazo[1,5-a][1,2,4] triazolo[4,3-d][ 1,4]-benzodiazepine-10-
30 carboxylate :
Ethyl 3-(tert—butyl-diphenyl—silanyloxy‘)-9H-imidazo[I,S—a] [1,2,4]triazolo[4,3-d][1,4]-
benzodiazepine-10-carboxylate (155 mg, 0.28 mmol) was stirred in an 1 M solution of
tetrabutylammonium fluoride (1 mL) for 30 min. The mixture was extracted with
- dichoromethane and water. The crude product was purified by chromatography on silica



wi th di oxane, affording brown crystals (10.1 g, 90 %9, np. 236 C (dec). 30
Step 2

6- (tert-Butyl - Bi phenyl -sil anyl oxy) - 1H benzo[ d] [ 1, 3] oxazi ne-gy,AprQizgdjga

6- Hydr oyxrd2Hodaenzo[ d] [ 1, 3] oxazi ne-2,4-dione (9.7 g, 54 pomitpoi/12sart -

but yl di phenyl chl orosil ane (15.2 niL, 59 mmol) and i m dazole (4 g, 59 mmol)
were stirred in DVF (100 nL) for 24 h4mt rt. The reaction m xture was
extracted with ethyl acetate (400 35 niL) and water 300 nL). The product in
t he or gagéldn DeGpdMe@BE 408 Ofnie @b tadyedcihionay s E5hyg, 66196} ichp cas@¥T, 310 (M-
hexane/ etjjyl acetate 2:1 and then crystallized from hot ethyl

acet at e/ hexane, affording white crystals (13 g, 58 %9, np. 185 C. WO

02/ 40487 -44 27 April 2005 PCT/ EPGEXati}8869 step 3

7-(tent-Butyl -Bi phenyl -si l'anyl oxy) - 4- (2, 4- di neshoar y- benzyl ) - 3, 4-di hydro | H
- benzo[ &yl 34hibrazefiyhidi2 4yl ethnh-Mhigea[$)5ya]{ N2 e riapolo (4,62 @pt]2) . the
crude product, was, r ifi ec}:lnéﬂ/ chromat ography on 5 silica gel in

hexane/ e ﬁ%‘)d&’(‘:"&?l&?i ~FarpoXglatesr ding a white foamin 80 %yield. 530 (M.

Step 4 Analocrously to exarnple 4 {Method B) using 4-pyr1d1ne -acetic acid hydrazide

P B e A s i IR 00 L)y S &

Anal ogously to exanple 1(step 3 and 4), the crude product was purified by
10 chyponplefpgémefly on silica gel in hexane/ethyl acetate 1:2, affording a
yellow foamin 54 % yield. 675 (M. Step 5

8-(tert- @.}l}ﬁ_{rﬂ@]ephﬂnydybﬁiﬂ BN¥P Q5p0406- 0X0- 5, 6- di hydro-4H-2, 5, 10b-tri aza-
benzo[e] ul ene-3-carboxylic acid et hyI ester 15 Anal ogousl y to exanple 1
(step 5){ IROE?FLSTEYQH%% $Ié’é&t|’(ﬂ?¥§r?% to 1 h, the crude product was

puri fieddywrehs qmmﬁaganhh@m SHAIRAB. QSilohluEk @ ol PNEL N ANG Chdh.aPasol
30: 1, affording white foamin 65 % yi el d. 526(M—|+) Step 6

8- (te1r5| Bu@%lléa?ﬁﬁenyl si l anyl oxy)-6-chloro-4H 2,5, 10b-tri aza-benzo [ €]

azul ene- 34 Fhe&arMMOX Xhberz k] BoRt, R, Gasher, W.; Heterocycles, 1994, 39, 693-721.



Anal ogously to exanple 1 (step 6), the crude product was purified by
chromat ography on silica gel in hexane/ethyl acetate 1:1, affording a
white foamin 10 %yield. 543 (M. Step 7 Ethyl 27 April 2005
3- (t en- baroykAdisphenyl - si | anyl oay) - 9H-i mi dazo [ 1,5-a] [ 1rerdproinisazol o
[4,3-cl] [1,4]- 25 benzodi azepi ne-10-car boxyl ate Anal ogously to exanple
1(step 7), the crude product was purifi+€@- by chromatography on silica gel
in ethyl acetate, affording white crystals in 46 %yield, np 233 C. Step 8
Et hyl 3- hydr oxy- 9H i m dazo[ 1, 5- a]
[1,2,4]triazol o[ 4, 3-d][1, 4] - benzodi aggpl 10- 30 carboxyl ate Et hyl
3-(tert-butyl -di phenyl -sil anyl oxy)-QﬁE%%zo [ 1,5-a] [ 1,2,4]triazolo
[4,3-d] [ 1,4] - benzodi azepi ne-10-carboxylate (155 ng, 0.28 mmol) was
stirred in a M sol ution of tetrabutylanmoniumfluoride (1 nL) for 30
mn. The ni xt pdethasthefelioripgermponitioniiremarairsiad in haasvalmesnneThe crude
product was purified by chromatography on silica 27 April 2005 WD 02/40487
PCTI EP91/ 1288hgo/taiet gel in DCM MeOH 40: 3. One obtained white crystals (55
ng, 62 %, np >250 C, 310 (M H)-. Exanple 69 5 Ethyl
3-chl oroaﬁzg%})yr' di n-4-yl nethyl )-9Him dazo[ 1,5-a][1,2,4]triazolo[4,3-d][1,4
]- benzo EpPA¥EAY- car boxyl at e Anal ogously to exanpl e %4 (Method B) using
4-pyri di neactgzet i ¢ aci d hydrazide dihydrochloride, |ighis brown solid, np
213 C, n1é 421 g{_\L/I—H) 10 References (1) Hunkeler, W, Kyburz, E;,. EP 150040
M .

(2) Roger S8 . Spurr, P.; EP 787729 (3) Zhang, A3 Zhang, W; Liu,
R : Harr iMichcr;yst&IﬁbfaélﬁifoseP- ; Cook, J. M J. Med. Chems34l995, 15
35, 1679- 88 rg4) Gerecke, M, ; Kyburz, E.; Borer, R .; Gssner, W,;
Het er 3Ry cMagnesiigp atearsse ' 693~ 721. WD 02/ 40487 27 April 2005 PCT/ EPO1/ 12887
Tablet weight 100
Example B
Capsules of the following composition are manufactured:
mg/capsule
15 Active substance 10
Lactose 155
Corn starch 30
Talc 5
Capsule fill weight - 200
20 The active substance, lactose and corn starch are firstly mixed in a mixer and then in

a comminuting machine. The mixture is returned to the mixer, the talc is added thereto

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




-46- Exanple A Tablets of the follow ng conposition are manufactured in the
usual manner: 5 ng/tablet Active substance 5 Lactose 45 Corn starch 15
Mcrocrystalline cellulose 34 10 Magnesium stearate | Tablztaygioohs 100
Exanpl enw®) ¢a9544l es of the follow ng conposition are manyicagtrenacks7

ng/ capsul e 15 Active substance 10 Lactose 155 Corn starch 30 Talc 5
Capsule fill weight 200 20 The acti ve-4ubstance, |actose and corn starch
are firstly mxed in a mxer and then in a conmm nuting nmachi ne. The
mxture is returned to the m xer, Ekenplallc is added thereto and m xed
thoroughly. The mxture is filled by machine into hard gel ati ne capsul es.

WO 02/ 40487 4= anpl Sl i W ng conposition are
nanufactured§ﬁg%ﬁ%%%%gﬁgygﬁggﬁﬁgfﬁhgkﬁ%%ﬁ%&ﬂ%&ﬁf%@@% Active substance 15 5
Suppository mass 1285 Total 1300 The suppository nass is nelted in a gl ass

or steel vessmgd/supp xed thoroughly and cooled to 45C. Thereupon, the finely
powdered active substance is added thereto and

Active substance 15
5 Suppository mass 1285
Total 1300

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and
cooled to 45°C. Thereupbn, the finely powdered active substance is added thereto and
stirred until it has dispersed completely. The mixture is poured into suppository moulds of

10 suitable size, left to cool, the suppositories are then removed from the moulds and packed

individually in wax paper or metal foil.



stirred until it has dispersed conpletely. The m xture is poured into
suppository noulds of 1o suitable size, left to cool, the suppositories are
then renoved fromthe nmoulds and packed individually in wax; Rgmepopr netal
foil. 27 April 2005 -48 Cdains 1. A conmpound of the general fornula 5 N |
wherein R is hydrogen, halogen, O _7-alkyl, Cl_7-al koxy, hydroxy, cyan,
trifluoromethyl, trifludromethoxy or Cy7-alkylthio; is -C(OO C _7-al kyl,

i soxazol, 1,2, 4-oxadiazol-3-yl or 1,2, 4-oxgfdé azol -5-yl, which rings maybe
substituted by. Cl.7-al kyl, trifluoromethyl or C3_7- cycloalkyl; 15 R3 is
hydrogen, Cl1_7-al kyl, -(CH2)"- C3-'-cycloal kyl, -(CH2)n hal ogen, -(CH2)n
pyridin-4-yl, or -(CH2)"-phenyl, wherein the phenyl ring maybe substituted
by one or two substituents selected fromthe group consisting of G _7-

al koxy, hal ogen, -SéEGﬁ@?“ﬁﬁ@ﬁgPfﬂEﬁﬁs?aHbﬂﬁﬂ? CF3, -NR2, or is -(CH2),
indolyl, eptionally substituted by Cl.7-alkyl or Cl1_7-al koxy, or is 20
pyrrolidinyl-5-o0x0, -C(O-NR2, -(CH2)n OH, -(CH2)"NR2 or -(CH2)"benzo |
1,3] dioxole; Ris hydrogen or C _7-al kyl = 225 nis 0, 1, 2 or 3; and
their pharnmaceutically acceptable ag'd adflitfon salts, with the exception
of the follow ng conpounds: 30 Ethyl
9H i m dazo[ 1,5-aj[1,2,4]triazol o[ 3, 4- L, 4] benzodi azepi ne- 10- car boxyl at e,
10- (3-cycl opropyl -1, 2, 4- oxadi azol -5-yl Y- 9 Nm dazo[ 1,5-a] [ 1, 2, 4] triazol of 4,
3- d][1, 4] benzodi azepi ne, 27 April 2005 -NL91>‘EBﬂyI 3-fluoro-9Himdazo [ 1,
5-a] [ 1,2,4] triazolo [4,3-d] [ 1,4] benz6ﬂiazebine-10-

wherein

=

R is hydrogen, halogen, C,7-alkyl, C;7-alkoxy, hydroxy, cyano,
trifluoromethyl, trifluoromethoxy or Cy.7-alkylthio;
10 |
R? is ~C(0)O- Cy.y-alkyl, isoxazol, 1,2,4-oxadiazol-3-yl or 1,2,4-oxadiazol-5-vl,
which rings may be substituted by C,.s-alkyl, trifluoromethyl or Cs.7-

cycloalkyl;

1s R? is hydrogen, Cy_7-alkyl, -(CHz)s- Cs.7-cycloalkyl, -(CH;)a-halogen,
-(CH,)n-pyridin-4-yl, or -(CH,),-phenyl, wherein the phenyl ring may be
substituted by one or two substituents selected from the group consisting of Cy.-
alkoxy, halogen, -SO,CH3s, phenyl, OCF;, nitro, CFs, -NRy, or is -(CHz)n-
indolyl, optionally substituted by Cl.}-alkyl or C; _.7-a1k05cy, oris

20 pyrrolidinyl-5-oxo, -C(0O)-NRy, -(CH,),-OH, -(CH,),-NR; or
-(CHz)n-benzo[1,3]dioxole;

R is hydrogen or Cy.s-alkyl; and
25 n is0,1,2 or 3;
and their pharmaceutically acceptable acid addition salts,
with the exception of the following compounds:
30 Ethyl 9H-imidazo[1,5-a][1,2,4]triazolo[3,4-d] [1,4]benzodiazepine-10-carboxylate,

10-(3~cyclopropyl-1,2,4-oxadiazol-5-y1)-9H-imidazo[ 1,5-a][1,2,4]triazolo[4,3-
d][1,4]benzodiazepine,



car boxyl at e,

10- (3-cycl opropyl -1, 2, 4- oxadi azol -5-yl)-3-fluoro-9Himdazo[1,5-al[1, 2,4]tr
i azol o[ 4, 3- d][1, 4j benzodi azepi ne, 5 ethyl 27 April 2005
3-chloro-9H i m dazo[ 1,5-al[1, 2,4]triazolo[4,3-d] [1, 4] benzodi azep| ne-10-
car boxyl at e,

3-chl oro-10- (3 cycl oprog -1, 2, 4-oxadi aiol -5-yl)-9Himdazo[1,5-a][1,2,4]tr

[ I of 4, 3- 1, 5-

2ol ol 4,5 dhlslatysenmcakagsgn o hisbes I it el 157,

conmpound of qalnlao ral formula | accordi ng toclaiml1, N1 15 wherein R
hyd I

tri ffué‘r’%ﬁ&%ﬂ“@y%%?&&@ ¥yl 55§00y Y800 L PSR 4o

1, 2, 4- oxadi apﬂbl,ti}fbey_z_ocmzemmz,A oxad| azol -5-yl, 20 which ri ngs may be

Subst i t ut £ iyt Sealol ditlimidapbluugn eamn ik offe Shl-aicuslasbinlo.

hydr ogen CI -alihy? - éﬁé -hi 0(5 #e il e phenyl

ring maybe sﬁﬁm?dylatﬂ,’ed by one or two subst i tuents sel ect ed from

ad _7-alk ; : | j.onall )

suBsti t ut ed %aﬁeﬁba%@% yopp g oxlis) - s-f I R S DRk a5

-C(O-NR2, Ak }JemZC@ﬂzepmemdn NR2 or benzo[ 1, 3] di oxol e; R is hydrogen or

Ca- al kyl 3; d

the?r ghar m':lg-leyiz ? |n(r:1a 137%1%?&%{%1@1%9@ # I§'ﬁc§%&(t&rg(5 %igfqﬁ{)aﬁr p‘lﬁﬁ?ﬁeog;cept ?gn

of the foll ewibogylenpounds: 5 Et hyl 9H i mi dazo[ 1, 5-aJ (1, 2,41triazolo

[3,4-d] [ 1, 4] benzodi azepi ne- 10-car boxyl at e,

10- (3-cycl opropyl -1, 2, 4- oxadi azol - 5-yl )- 9H i mi dazo[1,5-a][1, 2,4]triazol of 4,

3- d][1, 4]benzod|azep|ne
2. A compound of the general formula I according to claim 1,

15  wherein

R! is hydrogen, halogen, C;.7-alkyl, C,.7-alkoxy, cyano, trifluoromethyl,
trifluoromethoxy or C,.7-alkylthio;

R? is -C(0)O- Cy.7-alkyl, isoxazol_, 1,2,4-oxadiazol-3-yl or 1,2,4-oxadiazol-5-yl,
20 which rings may be substituted by C,.;-alkyl, trifluoromethyl or Cs;-

cycloalkyl;

R? is hydrogen, C,.7-alkyl, -(CH,),-halogen, -(CH>),-phenyl, wherein the phenyl
ring may be substituted by one or two substituents selected from C;s-alkoxy,
25 halogen, CFs, -NRy, or is -(CH3),-indolyl, optionally substituted by C,y-alkyl
or C, z-alkoxy, or is pyrrolidinyl-5-0xo0, -C(Q)-NRy, -(CH,)a-OH, -(CH)a-
NR; or benzo[1,3]dioxole;

R is hydrogen or C,7-alkyl; and



et hyl
3-fluoro-9Himdazo[1,5-a}[1,2,4]triazol o[ 4, 3-dJ[ 1, 4] benzodi azepi ne-10- 10

car boxyl at e, 27 April 2005
10- (3-cycl opropyl -1, 2, 4- oxadi azol -5-yl)-3-fluoro-9H i m dazo[1,5-a][1, 2, 4]tr
i azol o[ 4, 3- d][1, 4] benzodi azepi ne, ethyl 3-chl oro-9H i m dazo| 1, 5-a]
[1,2,4]triazol o[ 4, 3-d] .[sd. 4] benzodi azepi ne- 10- carboxyl ate 15 '
3-chl or o- 10- 3 cyclo 4- oxadi azol -5-yl)-9Him dazo[1,5-a][1,2,4]tr
i azol of 4, 3- @F&%’&F%%’ ‘i’rﬁéaéh‘éﬁh@t(hyﬂzgt-’rret hyl - 9H i ni dazo[ 1, 5- a]
[1,2,41triazol 0[3 4 d}[ 1, 4] benzodi azepl ne- 10- carboxylate. 3. A conpound of

forrrula [ accorﬁﬁn&)to cl ai [Tqﬂ%f |n R2 is -C(OOIlower 20 alkyl. 4. A
conpound of 85 Nt qanﬁ‘&‘ffblf" @cge@t eeﬁcfﬂ%'ldl Bn R3 is hydrogen and R

i s hydrogenwithethbexcyptioresfiiit foﬂnﬁﬁl‘%’tcﬁipo'&ﬁh?gen 5. A Corrpound of formula I z
according fo claim4, which is ethy |
3-nmet hoxy-9H i m dazo[ 1,5-a][1, 2,4]triazol o[ 4, 3-d][1, 4] - benzod| azepine-| 0- |

25 b | aEthy IQHh 1dad; 214 ; 3-d
2 4]caf bggoga Y§ ng—l loohrﬂrﬂ]gg l?irh-{ﬁizﬁiagﬁi 3 4?ﬂer{zéd%zeﬂ1?et {d- @%Bhﬂlag‘c%cor]dl Lg
Lo olaim s, ShororRohaPe Lhedertl BobhH s, bmetiladpbamial 3ot by

- CH2- i ndol yld] d),pihe@naiﬂmpmubstl t ut ed by net hoxy, 30 or is CH2-phenyl,

substituted he r net hoxy, and R is
met hoxy, chl ‘g%{%l 55&)2% %r%E)m‘fﬂ¥‘l{’1éo‘%£§’ﬁl}rléifo?ﬁﬁnﬁ]|[5,4]bea§<@cbmpwg ¥ cl ai m 6,
whi ch i s 1Et hgarboxylate,

I?’ng?t QSXZ aZb@@* Ié)%lf%finlgaf O}La]alazofig [yi]) f ﬂﬂ!n:[or éﬁiglllc(i)a[zﬁ[ 135 (sz Hllz tﬁlcrlagglr;ﬁ) gl azep
et hyl 3- net hcdd{(l,f?]-b(eﬂ:}fbdnazebnhe,B yl methyl)-9Him dazo[1,5-a][1,2,4]triazol o[ 4,3

-d][1,4 I 2005 51- hyl
7 hydr oxyroho SR RE pndatdt Sea T, P el A‘%rzc'im a1 4]
benzodi azepicagbox@larar boxyl ate, et hyI

> ot oy TR BRI IE A BB b S Thiduadt s A s S |

d][1,4}benzodiazepine, and
ethyl 3-methyl-9H-imidazo|1,5-a][1,2,4]triazolo (3,4-d][1,4]benzodiazepine-10-
carboxylate.

3. A compound of formula I according to claim 1, wherein R? is ~C(Q)O-lower

- 20 alkyl

4. A compound of formula I according to claim 3, wherein R’ is hydrogen and R! is

hydrogen, methoxy, methyl, -SCHj; or halogen.
5. A compound of formula I according to claim 4, which is
ethyl 3-methoxy-9H-imidazo[1,5-2][1,2,4] triazolo[4,3-d][1,4])-benzodiazepine-10-
25 carboxylate,

ethyl 3-bromo-9H-imidazo[1,5-4] [1,2,4]triazolo[4,3-d) [1,4]-benzodiazepine-10-
carboxylate.

6. A compound of formula I according to claim 3, wherein R is -CH,0H,
-(CHz)2-methylenedioxyphenyl, methyl, -CHz-indolyl, optionally substituted by methoxy,
30 oris CHz-phenyl, substituted by ~SO,CH,, phenyl, -OCF;, -N{CHz);, NO; or methoxy,
and R' is methoxy, chloro or bromo.

7. A compound of formula I according to claim 6, which is

Ethyl 3-methoxy-7-methyl-9H-imidazo[1,5-a][ 1,2,4] triazolo(4,3-d]{1,4}-benzodiazepine-
10-carboxylate,

35 ethyl 3-methoxy-7-(1H-indol-3-ylmethyl)-9H-imidazo[1,5-a] {1,2,4]trtazolo[4,3-d][1,4]-
benzodiazepine-10-carboxylate,



benzodi azepi ne-10- car boxyl ate, 5 et hyl
3- nmet hoxy-7-[(7- met hoxy-1 H i ndol -3-yl)net hyl ] -9H i m dazo[ 1, 5-
alj[1,2,4]triazolo[4,3-d][1,4]-benzodi azepi ne-1| 0-car boxyl at €37 April 2005
et hyl - 3-brono- 7- (1H i ndol - 3-yl net hyl ) - 9Hi m dazo[ 1, 5-a]
1,2,4]triazolo[4,3-d] [1,4]- benzodi azepi ne-| 0-car boxyl at e,
et hyl - 3- br ono- 7- ( 3- net4bdxy- benzyl )-9H-imdazo [ 1,5-a] [1,2,4] triazolo
4, 3-d 1, ' FR80kd- tse A benzp [ 1,3
i oxol 5 y1 ) o RO A i st 3 Ll B pflol 3 ppvRs L & )
d] [ 1, 4] - benZsarediasspine- ocashewiptsl at e, et hyl -
7-(4-meth f ~bernzpl ) =B Lo Bty e . -
B i R e e e R Y
3- net hoxy- 7-Heppedpaspipe-10-sarhowgdatss| | - OH i mi dazo[ 1, 5- a]
1,2,4]tri 4 FXeA Q(E',eﬁ;_'__' Qe ar e, ethyl
g- nmet h!)x;/j- gze% - P#fg?lg%}; g#&f%rg}(h - enz%&%ﬂ?@%hgg%ﬁ?&%b‘gﬁ F 1?2, Z]
triazolo [4, Lla%lﬂtmawjoméré]cﬁhﬁﬁbﬁ}ﬁoﬂ@quﬂ%éﬁﬁmmdﬂ@; et hyl
3-chl oro-7- (fféhafl‘la,t-ﬂx‘%s{?:gg-%gh ihﬁ&bé»-?@ngeti‘ﬁgpéfﬁﬁﬁ‘ﬂdkéo[?,sfg]tf,t,ﬁftﬁk%léf&-% CENELN

20 benzodi azepi ne- 10- carboxyl ate
7- (4- di met hylenzadepiapAPtprtipxglatdioxy- OHi mi dazo [ 1,5-a] [1,2,4] triazolo

4,3- d][1, 4)hp8r | 27 ePI A X L ' ;
L oo 7 RINRCI T SR K BRI S 2t nigeofole -dl 1) o
d] [ 1, 4] - Penbenticaliazppine-108adaxpleteyl ate. 25 8. A conpound of fornula |
d. t . H 1 - C. -
oxad azol - 5ot P okt B3I EbIEE Subhcs RGBS B diafplBlan. o
i s hydr ogendtidt]fienaliazapigedfeqarborglatoxy, met hyl, -SCH3 or hal ogen. 30 10.

205 (3t oycl oy P ddne AR LA L AR b E O lS-all 12 Mprfezglole.s-
a][ 1, 2, 4] t r AHZ ] dfenzBliatkpivedPbmraqlate epi ne,
1005 o mygP s gAMoL Stk faf)
10- ( 3- cycl opercgoyliazdpine-40-cuddikdaiel - 5- yl ) - 3- brono- 9H-i mi dazo[ 1,5-a] [ 1, 2, 4] tri
azol o[ 4,3 ethyl 3-methoxy-7-(4-trifluoromethoxy-benzyl)-9H-imidazo{1,5-a}[1,2,4]triazolo[4,3-
d}[1,4]-benzodiazepine-10-carboxylate,
ethyl 3-chloro-7-(4-nitro-benzyl)-9H-imidazo{1,5-a][1,2,4]triazolo[4,3-d][1,4]-
20 benzodiazepine-10-carboxylate,
ethyl 7-(4-dimethylamino-benzyl)-3-methoxy-9H-imidazo[1,5-a] {1,2,4]triazclo[4,3-
d}{1,4]-benzodiazepine-10-carboxylate or
ethyl 3-bromo-7-{4-dimethylamino-benzyl)-9H-imidazo{1,5-a][1,2,4]triazolo[4,3-
d][1,4]-benzodiazepine-10-carboxylate.

8. A compound of formula I according to claim 1, wherein R? is the group

3-cyclopropyl-{1,2,4] oxadiazol-5-yl.

9. A compound of formula I according to claim 8, wherein R is hydrogen and R! is

hydrogen, methoxy, methyl, -SCHs or halogen.

10. A compound of formula I according to claim 9, which is
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-3-methoxy- 9H-imidazo[1,5-
a|[1,2,4]triazolo[4,3-d] {1,4]benzodiazepine,
10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-3-methyl-9H-imidazo[1,5-a}[1,2,4] triazolo{4,3-

35 d][1,4}benzodiazepine, |
10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-3-bromo-9H-imidazo{ 1,5-a] [ 1,2,4 ] triazolo{4,3-



27 April 2005 -52- d][1, 4] benzodi azepi ne,

10- (3-cycl opropyl -1, 2, 4- oxadi azol -5-yl) -3-nethyl sul fanyl -9Him dazo [ 1,

5- aJ[1,2,4]triazolo[4,3-d] [1, 4] benzodi azepi ne, 27 April 2005

10- (3-cycl opropyl -1, 2, 4- oxadi azol -5-yl )-9H i m dazo[ 1,5-a] [ 1,2, 4?
triazolo[4,3- 5 d][1, 4] benzodi azepi ne, ,

10- (3-cycl opropyl -1, 2,~42exadi azol -5-yl)-3-fluoro-9Himdazo[1,5-a)[1, 2,4]tr
i azol of 4, 3- Lazepi ne,  3-chl oro-| ‘

0- ( 3- cycl oprﬂ%i’%?%ﬂl%a%gégg’i azo| - 5-\g| )1 9H i m dazo[1,5-a)[ 1, 2, 4] triazol o 4, 3
- d][1,4] bedﬂoéi-g@mcpgl-dﬂ,z&gxadiazol- -yl)-3-methylsulfanyl-9H-imidazo[1,5-

3-chl oro- 10-4pr - L s 5di-az0! - 3-y!) - 9H i mi dazo[ 1, 5- a]
[1,2,4]tri afgﬁé%ﬁmémcﬂg% ?]if’%%bg%nzo Tegég’pi ne. 11. A conpound of fornula I
accordi ng t d0c(Batyrtogropyhé2ed-oxadinzok 5-yl)eHi-iimdiab {1,5-a}[ 1,2@Rigzbkdd.3;

optional | shi :N(CH3)2 and Rl is chloro or bronp. 15 12. A
conmpound %f %?l@r’ r‘!k{ar:}agoﬁgg%%:{%?’di ng to claim11, which is

3- cycl opr opyP=(3;Fclopmpatil dobxagiagbly5-pl)¢ 4 fldprved Hyimadizobt, behidyd, 3 [t Hadnlofds- OH-

i mdazo[ 1, 5- i | o[ 4, 3-d] [1, 4] benzodi azepi ne,
3-Chl or E)- 10d?ﬂ§[4ﬁ?l%l‘2§hfra%%ﬁ%é)1 2, 4-oxadi azol - 3-yl)-7-(1Hi ndol - 3-yl net hyl ) - 9H
20 i m dazo[ 3:@@]0-{01&2, oprdpy2-d1204-0xBlidol-pay 4 Heinzidakiodt, B4l [162,4)triazolo[4,3-

7-Benzyl - 3- g Il%r]g-rgfgéﬁgﬁéi&propyl -1, 2, 4- oxadi azol - 3-yl )-9H-i m dazo[ 1, 5-
Z0 OT -1

aj[1,2,4]tri , 1,4] benzodi azepi ne. 13. A nedi canent contai ning
one or ni¥r e3cbhpotifeS-gikloporpylil R,4-okadizzok dryllaPldemidszofd, 54a] (il 234 aole[4]R . or

a conpound £ e group of ethyl
9H i m dazo] ?Lﬁg%i}%eﬁlgo%agﬁéerazol o[ 3,4-d][ 1, 4] benzodi azepi ne- 10- car boxyl at e,
et hyl 3-fl uor o- 9H.i Aicdexpofiad bf fafintlad, a¢tdrdirazolchii, Bwitkrein R® is

14 beneod ateniagid. 54 o bl M B GHLST RIEELE T 0Lyl

bromo.

t5
12. A compound of formula I according to claim 11, which is
3-cyclopropyl-1,2,4-oxadiazol-5-yl)-7-(4-dimethylamino-benzyl)-3-bromo- 9H-
imidazo{1,5-a][1,2,4]triazolo[4,3-d][1,4]benzodiazepine, 7 '
3-Chloro-10—(5-cyc10propyl—l,2,4-dxadiazol;3—yl)-7—(1H—ind01-3-y1methyl)—9H—
20 imidazo[1,5-a][1,2,4]triazolo[4,3-d][1.4]benzodiazepine or
7-Benzyl-3-chloro-10-(5-cyclopropyl-1,2,4-oxadiazol-3-y1)-9H-imidazo[ 1,5-
a}[1,2,4]triazolo[4,3-d}{1,4)benzodiazepine. ‘

13. A medicament tontaining one or more compounds of formula [ in accordance

25  with claims 1~ 12 or a compound selected from the group of

ethyl 9H-imidazo[1,5-a]{1,2,4]triazolo[3,4-d][1,4]benzodiazepine-10-carboxylate,

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

carboxylate,

ethyl 3-chloro-9H-imidazo[1,5-a]{1,2,4]triazolo[4,3-d][1,4]benzodiazepine-10-
30 carboxylate

and

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

carboxylate

as claimed in claims 1 to 9 and pharmaceutically acceptable excipients.

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

GABA A a5 subunit.



1, 4] benzodi azepi ne-10- carboxylate as clained in clains 1 to 9 and

ethyl 3-nethyl-9Himdazo [ 1,5-a) [ 1,2,4] triazolo [3,4-d] |

pharmaceutically acceptabl e excipients. 35 14. A nedi canentzﬁgﬁ@lrz@bgg to
claim 13 for the treatnent of diseases related to the GABA A a5 subunit.
27 April 2005 -53 15. A process for preparing a conpound of forrmula | as
described in clains 1 tgg- 12, which process conprises a) reacting a
conmpound of forrmula 5 CI Il with a conpound of forrmula O to give a conpound |
of formula HZN ~ NR3 H N Il | 10 wherein the substituents Rl- Ra have |
the significancesl§i Agpodess fol piepating ®comppunideidfoimnalad as degoribedinoflaibey el a
IV with 15 I—@I—NH to 9i ve a conmpound of formula 27 April 2005 -54 HNC and
cyclizing th Wc!’b%p?ﬁ?ﬁ?f WTPR D |

a) reacting a compound of formula

=N
I
s Ci
with a compound of formula
O
H,N
N7 R
H i
to give a compound of formula
P
R} N\{ :
N
N P
N I

10 wherein the substituents R' — R have the significances given in claim I, or

b) reacting a compound of formula

N 5
ol R
T

=N
v
Br
with
15 H;N-NH;

to give a compound of formula



V R3-C(OC2H5) 3 VI to a compound of formula NN N-r 5 wherein R -R3 have
the significances given in claim1, or c¢) nodifying one or nore
substituents R1-R3 within the definitions given above, and 77 Apgiesbs ed,
converting the conpounds obtained into a pharnaceutically acceptable acid
addition salt. to 16. A conpound of fornula | according to any one of
clains 1 to 12, whenever prepared by a process as clainmed in claim15 or
by an equi val ent method. 17. A conmpound of forrmula | in accordance with
claims | to 12 or a conpound selecte%;mrog;the group of 15 et hyl
9H-imdazo[1,5-a] [1,2,4]triazoke.[3, 4-
[ 1, 4] benzodi azepi ne- 10- car boxyl a @
4

EtHyl 3-fl uoro-9Hi ni dazo [ 1,5-a]
[1,2,4] triazolo[4,3-d] [ 1,4] be di azgpi ne- 10- car boxyl ate, ethyl
3-chloro-9H i m dazo[ 1, 5-a] [1, 2, 70l o[ 4, 3-d] [ 1, 4] benzodi azepi ne- 10-
car boxyl ate, 20 10-(3-cydopropyl-1,274-oxadi &zol -5-yl)-9H i m dazo[ 1, 5-a]
[1,2,4]triazolo[4,3- d] [1, 4] benzo epi ne, _

10- ( 3-cydopropyl -1, 2, 4- oxadi azol - 5-yl )N -fluoro-9Himdazo[1,5-a][1,2,4]tri

azol o[ 4 .11, enzodi azepi ne,
3- chl or%g%’?‘%%{“éﬁ}g%‘? %‘3@@% 4- oxadi azol - 5-yl ) - 9H i ni dazo[ 1, 5-a] . [ 1, 2, 4] t
riazolo[4,3- 25 d] [ 1,41 benzodiazepi ne and ethyl 3-nethyl-9H i m dazo |

1,5-a] [ 1,2,4] triazolo [3,4-dRA(QCHENz o azepi ne- 10 27 April 2005 -55
carboxyg,a%?or?%g&n#gﬁ?ﬁﬂu&he treatment of diseases. 18. The use of a

conmpoun rmu according to clains 1 to 12 or a conpound selected
fromthe group of

N
KL N/>“ R’

wherein R*-R’ have the significances given in claim 1, or
c) modifying one or more substituents R'-R® within the definitions given above, and
if desired, converting the compounds obtained into a pharmaceutically acceptable acid
addition salt.

10 16. A compound of formula I according to any one of claims 1 to 12, whenever

prepared by a process as claimed in claim 15 or by an equivalent method.

17. A compound of formula I in accordance with claims 1 to 12 ora
compound selected from the group of :
15 ethyl 9H-imidazo[1,5-4]{1,2,4]triazolo[3,4-d] [1,4]benzbdiazep'mé—10rcarﬁoxylate,
 ethyl 3-fluoro-9H-imidazo[1,5-a)[1,2,4]triazolo{4,3-d}[1,4]benzodiazepine-10-
carboxylﬁté,- : :
ethyl 3-chloro-9H-imidazo[1,5-a][1,2,4]triazolo(4,3-d}[1,4]benzodiazepine-10-
carboxylate, '
20 10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-9H-imidazo{1,5-a}{1,2,4] triazolo[4,3~
d) [1,4]1.)enfzodiazepine, . A
10‘-'(3-cyclopropyl- 1,2,4-oxadiazol-5-y1)-3-fluoro-9H-imidazo(1,5-a}[1,2,4]triazolo[4,3-
d][1,4]benzodiazepine, _
3-chlore-10-( 3-cyclopropyl-1,2,4~0xédiaml-5—yl)~9H -imidazo[1,5-a]{1,2,4]triazolo(4,3-
25 d}{1.4]benzodiazepine and
ethyl 3-methyl-9H-imidazo{1,5-2}{1,2,4]triazolo[3,4-d] [1,4]benzodiazepine-10-



S ethyl 9Himdazo[1,5-a] [1,2,4]triazol o[ 3, 4-d]

[ 1, 4] benzodi azepi ne-| 0-car boxyl ate, ethyl 3-fluoro-9Himdazo [ 1,5-a] |
1,2,4] triazolo[4,3-d] [1,4]benzodi azepi ne-10- carboxyl at e, 2eAfish00s

3- chI oro-9Himdazo[ 1, 5-a][1,2,4]triazol o[ 4, 3-d][1, 4] benzodi azepi ne- 10-
carboxylate, to 10-(3-cycl opropyl 1, 2, 4- oxadi azol -5-yl )-9H i m dazo|
1,5-a][1,2,4]tri azzsl—o[ 4,3- d] [1,4] benzodi azepi ne,

10- (3-cy 1%(98‘{9 -1, 2, 4-oxadi azol -5-yl )-3-fluoro-9Himdazo[1,5-a][1,2,4]tr
i azol o[ 4, {)1 4] benzodl azepi ne,

3-chl or%rw-l(lﬂledsﬁév@@ﬁ@%ww;esz 4- oxadi azol - 5- yI) OH- i i dazo[l 5- a][l 2,4]tr

i azol o[ 4, 3- ‘ I i_m dazo 5 a]

[1,2,4]tri az%qsgﬁg, g’.16 ﬁ%}ﬁf%en%ﬂgz%g%ﬁ%f?ég t8<’§1:[rTe éltgt F 8O

pr epar atleoted dforathegntoepeént for the treatnent of cognitive. disorders. 19.

The yse, f i cepr gding t Ia| or a

co rrp% un (@I 1 3 %[ il rag%#gg_tgr[ })Erﬁqlg ﬁglzglro Lg'd%fﬁﬁ‘gb ﬁ%Od&ZInge oa[rﬁ'm@;t"lzt]e

[1, 2, 4]ethy1ézﬂ;mp@mm}c[azpw],ﬁ}e}{mm]az‘zeplqiesm{m}btaoquzazepme-whyI
3-fluorgaobtimdazo [ 1,5-a] [1,2,4] triazolo [4,3-d]

[1 4] bénzo azépl ne- 10- carboxyl ate, ethyl:3-chloro-9Himdazo[ 1,5-a][

1,2, 4] tethyé‘zimhb{rd 9311111]1114@9@] hehid ok |aderplaié314H l,zﬂamamdimwpﬁxm—éo—

10- (3 %{ Q%f%pyl 4- oxadi azol -5-yl)-9H i mi dazo[ 1, 5- ]
[1,2,4]tr1azol 0 4, 3. d] [ 1, 4] benzodi azepi ne,
10- (03 d9«Bepyriopydpyl-1 2, 4ovadigicidef]y-8 Hyinidazd[ Il ea] bt QH]mmdlaym?)[ 1, 5-a]

[1,2,4 %rgg d] [1, 4] benzodi azepi ne, 30
3-chl o]rd!)[t1 %B Oaa%Tpgin?o pyl -1, 2, 4- oxadi azol -5-yl)-9H i m dazo[ 1, 5-a] [ 1, 2, 4]tr

i azol oft@; (3-CYd])fnfbp4] bémzomcamﬂﬁsmé)-artwoeow iBickeo Myd-a B2, Hiedazto [, 3L, 5- a]

[1,2, 4]t d] [ 1, 4] benzodi azepi ne-10- car boxyl ate for the
prepar]éi 4&8‘5—& 81argréjc]lﬁl%'arnent for the treatnment of Al zheiner's disease.

3-chloro-10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-9H-imidazo[1,5-a] [1,2,4] triazolo{4,3-
15 d][1,4]benzodiazepine and
ethyl 3-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[3,4-d][1,4]benzodiazepine-10-
carboxylate |
for the preparation of a medicament for the treatment of cognitive disorders.
19. The use of a compound of formula I according to claims 1 to 12 or a compound

20 selected from the group of _ :
ethyl 9H-imidazo[1,5-a][1,2,4]triazolo[3,4-d][ 1,4]benzodiazepine-10-carboxylate,
ethyl 3—ﬂu0ro—9H—imidazo[ 1,5-a]{1,2,4]triazolo(4,3-d]{1,4]benzodiazepine-10-
carboxylate,
ethyl 3-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[4,3-d}{ 1,4]beﬁzodiazepine— 10-

25 carboxylate, o -
10-(3-Cyclopropyl—1 2,4-oxadiazol-5-yl)-9H-imidazo(1,5-a]{1,2,4}triazolo[4,3 -
d][1,4]benzodiazepine, |
10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-3- ﬂuoro 9H-imidazo[1,5- a][l 2 4]tr1azolo[4 3-
d][1,4}benzodiazepine, '

30 3-chloro-10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-9H-imidazo[1,5-a}{1,2,4 ] triazolo[4,3-
d]{1,4]benzodiazepine and
ethyl 3-methyl-9H-imidazo[1,5-a}(1,2,4]triazolo[3,4-d](1,4]benzodiazepine-10-
carboxylate |

for the preparation of a medicament for the treatment of Alzheimer’s disease.



