; <=>?@\e3ewl | Nt qq v62wliw: \" WO 02L1087 PCT/ EPO1/ 12887 Benzodi azepi ne .
derivatives as GABA A receptor nodul ators The present invention is
concer nedw édnogsrosti tuted imdazo [ 1,5-a] ( 1,2,4] tri azpﬁpEioq;lggj;b
[ 1, 4] benzodi azepi ne derivatives of the foll ow ng for mula " | is
hydr ogen, hal ogen, |ower alkyl) |ower al koxy, hydroxy, cyano,
trifluoronmethyl, tritluoronethoxy or Iower alkylthio;, R2is -C(O O I ower
al kyl , isoxazol, 1,2, 4-oxadiazol-3-yl or |I',2,4-oxadiazol -5-yl, whose . .
rings may be substituted by lower alkyl, trifluoronethyl or cycloal kyl; R3
i s hydrogen, |ower al kyI - (CH2) n-cycl oal kyl , - (CH2)n-hal ogen,

- (CH2)n-pyri %IenzodJ.Xzép ne c?er ngl_'vze)s QS-‘\BX'R rg\@e Lr}notdn at%qgnyl ring may be
Substituted mﬁ—%fwﬁm—mﬁﬁmf‘ﬁw oup consi sting
of | ower al koxy, hal ogen, -SQ2CH3, phenyl, OCF3, nitro, CF3) -NR2, or is
-(CH2}n-indolyl, optionally substituted by |ower al kyl or |ower alkoxy, or
sis pyrrolidinyl-5-o0xo, -C(O-NR2, -(CH2)n OH, - (CH2)n-NR2
or - (CH, ) " - bBREzRsEsentinyension is:coneerped withydrstitysed iotidaankbp-24i 1ad rizmotb [4,3 s
0,1,2 or 3; I A tabl e acid addition salts
W|th t he exccl:eg? ﬁ)c?}r%%#]azteﬁﬁe depbﬁmgﬁ%%lﬁ%%yﬁ%%ﬁﬁ&g 9H-imdazo [ 1,5-a] (
1,2,4] triazolo [ 3,4-d] [ 1,4] benzodi azepi ne 10- car boxyl ate, 20
10-(3-cycl opropyl -1, 2, 4- oxadi azol -5-yl) - gdazo[ 1,5-a].[ 1,2,4]

triazolo [mmﬂmmmmmm t0.187 -2 | EP / 2887 d] [1, 4] benzodi azepi ne,
et hyl 3-fl l zo[ 1,5-(err) 4] triazolo [4,3-d] [
1, 4] benzodi azepi-ne- 10car boxyl at e, 10

3-cycl opropyl -1, 2, 4- oxadi azol - 5-yl ) -

e Ui e

*159159*
wheretn

-9 imdazo [ 1,5-a] [ 1, 2,4]

5 R' ishydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, cyano, trifluoromethyl,
trifluoromethoxy or lower alkylthio;

R  is—C(O)O-lower alkyl, isoxazol, 1,2,4-oxadiazol-3-yl or 1,2,4-oxadiazol-5-yl, whose
rings may be substituted by lower alkyl, trifluoromethyl or cycloalkyl;

R s hydrogen, lower alkyl, -(CH3),-cycloalkyl, -(CH3),-halogen, -(CH,),-pyridin-4-yl,
10 or -(CH;)n-phenyl, wherein the phenyl ring may be substituted by one or two
substituents selected from the group consisting of lower alkoxy, halogen, -SO,CH3,
phenyl, OCF;, nitro, CFs, -NR;, or is -(CHa),-indolyl, optionally substituted by lower
alkyl or lower alkoxy, or is pyrrolidinyl-5-oxo, -C(O)-NR,, -(CH,),-OH,
-(CH3)a-NRj or -(CH3),-benzo[1,3]dioxole;

15 R ishydrogen or lower alkyl; and
n is 0, 1,2 or 3;
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-



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

benzodi azepi ne- 10car boxyl ate and

3- chl or o-yWi-oe3emyc!l opropyl -1, 2, 4- oxadi azol - 5-yl ) - 9H i m dazpelricrbt/adss7
[1,2,4]triazolo[4,3d] [1, 4] benzodi azepi ne. 1o The above nentioned specific
imdazo[1,5-a] [1,2,4]triazolo [4,3-d) [-124]benzodi azepi ne derivatives have
al ready been descri bed (Heterocycles, Vol. 39, No. 2, 1994), however, in

t hi s docundhil,4]berizedireepineoned t hat these conpounds unexpectedly show | ow

affinities i are.devoi d of
anxi ol yti ceg&!'o’ f@ré ggn r%%ﬁﬁgltgﬁ’%’%ﬁﬁ%%rn \?vacgglézrlﬁ\%%% Z?Pllgfﬁphl s class of
15 corrpoundsrbsohyiateh! gh affl nity and selectivity for GABA A (err)5 receptor
‘Croatmant. 30 Bagnr PRk i eIt P RO Y PP B A B o
the maj ar |d|]1[hi,4ib¢nzo;iiamqnme3t ransnitter, ganma-ami nobutyric acid (GABA), are
20 the 11 gafty! SPRROBEEERERT Lo et e R R
are menber Sald»bxyzlhueafsdpr otein linked recept or fam ly. The GABA A receptor
conpl ex whi,c ane het.er e

conposed p |?|1%?r8aﬁ &ngc[ grolfygq%‘g'offa fﬁ?ﬁ’ﬁ? 3% gégl“)? fé/ Zﬂt?g‘ﬁﬁ {?%Zr of
21 subuni t g][af4]bdreotAbBdirke.r ecept or have been cloned 25 and sequenced. Three
types of subunits ((err), (err) and y) are required for the construction of
reconbi pant GA recept.ors I m ¢, t he bi ochem cal,

el ect rophysi ol (%gﬁl ﬁb ve mgmlc}'ru’ae‘ri %cﬁcda}lézgf)ﬁfu ﬁti 0 m&f’l native GABA A
receptors d¢bBall hle«tllbfsnmdnazapma Hedvutivestiave eledaldg be&hdaasenbesl ($Heterrgcley Velesg e

that the b dj |ne bi.n h site les bet a _and subunits.
Anong t he ﬁgcgn@%g PVEABA" 1?%88%‘?09“ SEee %ﬁ' ccé)r’?%}’fié'd%ffects of

t he cl assi aakxpeyedlylshBaRow uffingtpeaor Bdibﬁbeamch@éﬁﬁy2ecep@()3&c&han&d)ra5ﬁe32y2 ion
channel s arge t. d.type-11.BzR _I.t. een _sho b mar a d Skel ton
' Poychob ey mgoRotcy sl Trttiosll TR Fon R G PEUBRGR: Fhver oc
agoni st 1 3¢ Qg;fbeﬂmfaar mgasﬂﬁﬁlry hﬁ&EéI'écﬂglt)’ f&r@?@Mro{S'r%c tMlBlﬁ’&bgthsfaﬁa -3
PCT/ EPO1/ 12887 wat er maze. er, ~CCM‘and ot her conventi onal

benzodi azephight heagsetul ay ngmlé’le §eh§g?sh®rsfpst}§rteeapmﬂ@ﬁ vegndtive disnrders fike|l sant
whi ch pr evq\gi&l&@eﬁ[lsé&&p as cognition enhancing agents in humans. In
addi tion ese conpounds are non-sel ective within the GABA A receptor
subunits, whereas a GABA A a5 receptor partial or full inverse agoni st
whi ch is 5 rel &erapios; forthe mpjordphibitprinesrotaapmiticragarama agrinebutamneicd a3

receptor biagdipng, sk Hﬁ@deaqﬂtmo%ﬁg claesepr@ycﬂgmft@% tSPsn?v fchWh GBmbsrs\bFef U|t

for enhan0| ng._cognition wth reduced_or w thout convu sant activity.

i s al so2bhodhg kigaa t&gtqsléenehmeb@%rfmﬂéa%(@&ﬁ% gewntqm velrigh 36 membess of

activity atp oélﬁimleeaci/e&r t@f%aangﬂn{e @B A RGRALHr Bhiplix\ghith |:gS but which
are functionally selective for a5 containing subunits.” However, inverse

agoni st s wmahbranebsehe betexapen@medaBLotéing®lgudrinidspasad paunelpaldyl aftol, Pednd f r ee
of activit%ugénitcs:‘ABA A al, a2 and a3 receptor binding sites are preferred.

Presently a total number of 21 subunits of the GABA A receptor have been cloned
25 and sequenced. Three types of subunits (o, § and y) 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
y lies between the ot and v subunits. Among the recombinant GABA A receptors, a132y2
30 mimics many effects of the classical type-1 BzR subtypes, whereas «2p2y2, a3p2y2 and
a5B2y2 ion channels are termed type-II BzR.

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

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



bj ects of the present invention are conpounds of fornula I and

phar maceutical ly acceptable salts, the preparation of the above nentioned
conmpoundswo®dosanrent s contai ni ng them and their manufact picay@ei1est as the
use of the above nmentioned 15 conpounds in the control or prevention of
illnesses, especially of illnesses and di%erders of the kind referred to
earlier or in the manufacture of correspondi ng nedi canents. The npst
preferred iwateraadze doweves GeCCNAMTEothet borivegtiqiiabbaabdiafapai febdptorSinverse

Al zhei ner' s di sease. The fol | ow ng gefi i,tions of the general terps uysed in
the present3EaBEERIGPIOSAIAENTOrXonypisant yEHeh Risvets (el usess ORBItORERRARGNS

questi on apResds ifh@MEnd Nn abdiEiBAPIHeA dodihounds Ae@dnielaivd witiif theGABAl over
.al kyl" denotes a straight- or branched-chain al kgl l%roup containing from

1- 7 car bon ratepter, subpnite whetshea GABANY b5 redehtar parsia Il ineogragpyist whichig y| |
i -butyl, t-butyl and the |ike ferred | ower al kyl groups are groups with
.1-4 carbdn’ kel foso BV%?trﬁMF%%eql ALY a%ab%%gecaptgls Wslingiceran ke
al kyl resi qiyes tPpRvRR adsldidetknd RRYE is ARPuY &@ahéngeaﬁﬁwwﬁh@eﬁee&wgen

atom The term "hal ogen" denotes chlorine, iodine, fluorine and brom ne.
The ter m " withaalpkgdohvleanmdetivity. Byciliapassible to nseaGABAZY 0.5 invierse ag@niste which
carbon ring atons, for exanple, cyclopropyl, cyclopentyl or cyclohexyl. 30
The term " 13980t Geagfiactivierat AR A CHang i and/qru3resentqn bindinggstesiut -4
PCT/ EPOL/ 1288@_“_&”@ e ni:g gv@e%rr eutt;licarl I%bacge abl e acid addi ii on ﬁal ts”
enbraces salt IRl S GRS Gn PR SO U SO YR LTS e R YR R aTea i g,
nitric gei @eleéwe}‘fdf GABACA 65 sei1aRRAAAIaCe ﬁfé'ti%l?r Glek bf deridt)y SLGABAMR £1,301 Hhd

fumaric acid, maleic acid, acetic acid, succinic acid,” tartaric acid,
met hane- suldXieceptachiddingsited asepaferkddoni ¢ acid and the |ike. Exenplary
preferred are conpounds, which have a binding activity (Ki) of |ower 15 nM

and are sel ect gﬁ)a forf%gBA A a5 subunits and are.rel atively.free of.
activity at GABADIAC ! EPTesint MY NHEBERT mRURGF Rbfosmitiad andpherpaceytically
conpounds  Gfccdpabilelbalts) thé preplf€ioh dbf tHeaababomenigiddiconp@dudils easlecadieatst hose, in

which R2 is the group- O lower, al kyl . 10 Exenplary preferred are
conpounds PR g&%ﬁa%do (AR wﬁﬁﬁgéﬂggﬂﬁﬁﬁa&vg RHIeBEEN.

net hoxy i5 MeiofypoundStathe @bnthall @ Pedvention ofllacgdsCespb@alfyfliliws 28 aEDAROMIRES
Et hyl 3- et Boi%- 9H.i m.dazo % I "5_1%]3,@2 1,2, é%ﬁ triazol 8 [4,3-d] [ 1,4]

- benzodi azBf KdIsERE S ATlErer 1B i mantiaginhf cotespopding spqdieimepts.
[1,2,4]triazolo[3,4-d] [I,4Jbenzodi azepi ne-10l5 carboxyl ate, ethyl

3- br ono- 9H- i i detreahbstpréf¢rrédlindicdtldn irdZ@bafadca3nitl) the present invention is

[1, 4] - benzo iﬁzepl,nﬁ.- 10car boxyl ate, ethyl 9Himdazo [ 1,5-c~] |
1, 2, 4] tri aZoFOST A9HSSE 1, 4] benzodi azepi ne-1 O car boxyl at e,

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 alkyl
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, fluorine and bromine.

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

30 The term “lower alkylthio”™ means the group ~S-C, ;-alkyl.



ethyl 3-fluoro-9Himdazo [ 1,5-a] [ 1,2,4J triazolo [4,3-d] [ 1,43 b
enzodi azepi ne-1 O carboxyl ate 20 or ethyl 3-chloro-9Himdazo[ 1,5-n] [
1,2,4] trwaezeleid74, 3-d] [ 1, 4] benzodi azepi ne- | Ocar boxyl at eectrwol hess7

pref erred conpounds of this group are those, wherein R3 is - CH2CH,

- (CHz) 2- et hyl enedi oxyphenyl, nethyl, -CH®=indolyl, optionally substi tuted
by methoxy, 25 or is CHZ-phenyI substltut ed b SOZCH3 henyl , -

“N(CH2) 2, N2 Grhertenm SRRermagenticplly ascersatloagd ad}mgn salst emgm Sal‘tbwltbxanpl e

the foll Owtﬂgrgﬁﬁ’lmﬁﬁ'@)‘ii mﬂcmél su%h@?Bﬁﬂ&lﬁl@ﬁé@ﬂ'Wlt'rﬁ:lﬂ'cid”hﬂﬁﬁ'ﬁ ahd1 5-a] [
1, 2, 4] tr|a olq [4, 3; ?é’t benzodi azepi nej f at e, hy|

3- met hoxy- P sphqricst C’é“?fi fagppiy agi A AGids mpleig 3(?} FcePCZC@] SUCFIEG ol o
[4,3-dJ [ JacfH], Botdbieneidd rdepenaldiic sad iproth@iesulfidybid and the like.

7- hydr oxynet hyl - 3- net hoxy-9Himdazo [ 1,5-a] [ 1,2,4] triazolo [4,3-d] |

1, 4] benzodi azeﬂmml&ypwfmwdrat@h 6|h1’ﬂ:16l wBrch'tha{@a(Mnan{g activity (Kx) oflower 15
«3- net hoxybenzyl ) -9H 1 m dazo 5- 1,2, 4] trlazolo[43 d [ 1,4) ~ Pn
7(1C11 a7PmMagd PrelﬁleéHY%@Wﬂlr% o5 svbllus_s/andﬂserrehew phoe phagigity afGABAA

3- et hoxy- 7- | 3-yl)nmethyl]-9Himdazo [ 1, 5a]

[1,2, 4)tri &b g ﬂg%%fc%fo%nglgﬁ% di azepi ne-1 O car boxyl at e,

ethyl -3-brono-7-( 1Hindol-3-ylnethyl)-9Himdazo [ 1,5-n] [ 1, 2, 4]
triazolo [4,3- CHreKerrkd%bmlpeﬂﬂdmbf&dlefmlmEfoi:@rsé:'ﬁf thexyb@tirBentfoned disease are those,
et hyl - 3-brano h? mal;[1 hox gn@/@ hﬁy dazo [ 1,5-n] [ 1,2,4] triazolo
(4, 3a) [ ionigeRrEshegapp ncl ) olesrglod ace, et hyl

7-[2-benzo[ 1, 3] di oxol -5-yl)-ethyl]-3-chloro-9Him dazo[ 1, 5-n]

[1, 2, 4] tgi Mh@ﬂ#waet[recﬂ.aré]cob@ﬁﬂmﬁl A zkipprerp] WherRinXy hedregereidayR’ is

7-(4- rretha ul f on benz 9H-|mdaz A= N 1,2, 4
(riazoro [ AT3teset PrpRTbrbah Kot Halogem ot paRiebe FlgpRgg Lomip dinds:

3- net hoxy- 7 [ (bi phenyl -4-yl)nmet hyl J-9H i m dazo| 1 5- a]

[1,2,4]tri amhyltﬁ[-meﬂam-qﬂ-ixﬁ]dam{z;Seu]z{nz,@,pitﬁezol@[mdhbxy—baﬁmdiaeémyé-10—

3- met hoxy- 7- g %<uor onet hoxy- benzyl)-9Him dazo [ 1,5-a] |

1,2, 4] tri aZ8MPH 2% [ 1, 4] - benzodi azepi ne- 10- car boxyl at e, et hyl

3-chl oro- 7- -dtHyl 3-inebrybO Hziyifla i, 5@ [d sz4) tifiazdloh3,a1d] [ 1,4]benzbliazepingz 000 [ 4, 3-d] |
1, 4] benzodl ng%ghne 10- car boxyl ate, et hyl

7- (4-di e & benzyl ) - 3- met hoxy- 9H i mi dazo [ 1,5-a] [ 1,2,4J triazolo

[4,3d] [ 1 éﬂl‘y‘lb@lﬂbﬁd} aHepiidezol N5-afn oM yriable [48-&[14]-benzodiazepine- 10-
3-brono-7-(4-d rrEli\hyl am no- benzyl )-9Himdazo [ 1,5-a] [ 1,2,4] triazolo
[4,320 d] [‘;J'i‘ﬂ?f]xy f1zodi azepi ne- 10- car boxyl ate. Further preferred compounds

g or ulse i n dthd 9?b121ﬁ§l]affﬁ[ﬂ§l-ﬂmﬂd,4ﬁh§ﬂﬂ§[e @ﬂﬁlﬁﬁﬁ%@odlampwfélmtbaﬁomyﬁtd, hedgr oup
cycl opro adi az r erred are ¢ oun
thi & or oup SReraor A st st Rt & Y et AR Rt
- SCH3 onohalrogen, for exanpl e the fol | owi ng conpounds:

10- ( 3- I di I d , 5

12 4] i dobna lote- o el Ball] ol e At s benzodatdpire10- ° " |
10- (3-cycl cnamcﬁcyla{é. 2, 4- oxadi azol - 5 yl)-3-net hyI 9Him dazo [ 1,5-a] |
10703 cycl opr opf i Db RSO SPT PP b v a-gH

Eé 234] t r: aZ(QI[QI24rn3d1]ylebed40ﬁj}ﬂmd ﬂ)ﬂlﬁlﬂbﬁ?l?p@ﬁg—mdorl]yl optlonally substltutedb rnethO):fy,5

[ 1 2, Pt s o nenil abeRiot gy Dbty shedah ot -NTCHh, NO: 6t by, >

10- { 3- cycl opidRYik metRo:d; e @2edmb; fisk ):xa%ﬂvld: tHedalt®fing cdmpdurds:
1,2,4]triazolo[4,335 d] [ 1,4]benzodiazepine,

10 ( 3 4f %/(r:: glgtixolg%/ Ee%h S ?r);:e?lml %%ﬁﬂgﬁa%/oli,s ;ﬂ]heﬁf tr1azo|1_|_[4r§| (ﬂ?‘fﬁ I])'énzogilazepme—
) 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-carboxylate,
ethyl 7-hydroxymethyl-3-methoxy-9H-imidazo[1,5-a][1,2,4]triazolo(4,3-d][1,4]-
benzodiazepine-10-carboxylate,
ethyl 3-methoxy-7-(3-methoxybenzyl)-9H-imidazo[1,5-a][1,2,4]triazolo[4,3-d] [1,4] -

henzodiazenine-1 ()_carboxylate,



WD 02/ ~0.t87 -6 PCT/ EPOL/ 12887 3-chl oro- 10-(

3-cycl opropyl -1, 2, 4- oxadi azol -5-yl)-9Himdazo [ 1,5-n] [ 1,2,4] triazolo |
4,3d] [ lwéldawmodi azepi ne or 3-chl oro-10-( PCT/EP01/12887

5-cycl opropyl -1, 2, 4- oxadi azol -3-yl )-9Himdazo [ 1,5-n] [ 1,2,4] triazolo
[4,3d] [1,4]benzodi azepine. 5 Further preferred are conpounds fromthis
group, wherein R3 is -CHZ-indolyl or -CHz-phenyl, optionally substituted by
- N( CH3) Z aruthyRB-methoky-+[(7-onethoxyrbH-ifidnl- 3eX hmethyl ] 1L ithilakaWi5Ag  conpounds:

O (3-cyclo -, -0 LAazol - 5-y] ).- 724 4-di yl am no- benzyl ) - 3- br ono-
9H m dazo[ '@,hgi—)’%m%zo ?[%’,34 ﬁ?’flgﬁgl{ag%[%%%{‘%l]lé ?arﬂ?g?%tghzodi azepine, |10

3- Chl or o- 1GtlfE-3elyonup? o pi-indpR34lmathyl) @Fbimidaxd| ) ,57%] ( 1,34 tridmlo[33vd B4 hy! ) - 9H
.Jmdazo[ 1, 5- n}l . % 2,e_ t_(gair zolla%]; 4,3-d] [ 1, 4] benzodi azepi ne or

7- Benzyl - 3- BRI SFHRBe 8- AP 8py | - 1, 2, 4- oxadi azol - 3-yl ) - 9H- i mi dazo |

1,5n] [ 1, 2, 4thylizazeined-2-(3-rdéthbx@bend S -anelpielé,5-4)51, TH¢triprds@it-dfogpounds  of

.formula | gnd their. rmaceutically acceptable salts may be prepared by
nmet hods kng?ﬁﬂz?c“\azteﬁg'egﬁf(far %’fyiaé?(anpl e, by processes described bel ow, which
process corghyl S€2-tsenze A diorgl- 8- yDestpd [+ achivfro O6f-imidazdia , 5k [ 52, 4] tribbolb[436 Wi t h

a conpound rmula O Hz H.I!'l to give a conpound of formula WO
02/ .10-187 cﬂhzi]%bengo?laﬁplrm—m-r:ﬁi%yl ® wherein the substituents Rl- R3 have

t he signi figkylged-methanesatfony;benrylpp-methoty-Sid-imidoposHal] 1% 4] triwzolol 435 Wit h
RRR =~ 16 ~chl [ f,ﬁ-gernzodiazepine—10-carboxylate,
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,

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

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

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 hydrogen and R' is

25 hydrogen, methoxy, methyl, -SCHj3 or halogen, for example the following compounds:
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-
d][1,4]benzodiazepine,

30 10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-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-9 H-imidazo(1,5-
a][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-
ATt 4 \knnvnr]invnpine,



H2NNH2 and cyclizing this conpound with to give a conpound of forrmula 10 to
a conpound of formula Rz R ~/ -NHNV NH2 R3-C(OCZHS)3 VI iNRz R ~/
N N~ ~~RsyoN2R647EPOL/ 12887 WO 02/ -40. 187 _g_ wherei n Rpdtkfsayssst he
significances given above, or PCT/EPU /12887 c) nodifying one or nore
substituents R-R3 within the definitionségiven above, and if desired,
converting the conpounds obtained into a pharnaceutically acceptable acid
addi ti on s%-Fhlow'%3meﬁﬂsl’%ﬂ'%dﬁml -YD)9H-Heidazal a8 [ 1ap-A rirzeleldion

variant a) dTFMﬁ)%n?Jcﬁﬁ@ &8oas follows: A conpound of forrmula I, for
exanpl e 6-chloro-8-net hoxy-4H 2,5, 10b-tri azabenzo [e] azul ene-3-carboxylic

aci d et hyl 3eshlero-30-(Bcriopepylal. Hrbtorrpdiangl3pyld-9thimidatcd 12t bz 4] teipzolo[4,3-

.azul ene- 3- | c:ackd.et hyl ester or

6- chl or o- 8- !fé%l&ﬁdﬁ,&%l%'b-tri azabenzo [e] azul ene-3-carboxylic acid ethyl

ester is treated with a conpound of formula Il], for, exanple with

f or nyl hy®ir #xrhher paeferrerd are sompeundsfeun ahig genugs Whersioi B inydHazindnlyl or

di met hyl am_peac IRl e r 1j; i i in.the

pr osence. of MoK TRl e D NP RG0S ShPhbne fobLharhile

wit hout a Bhséollawing eompennds: under reflux in chl orobenzene or p-xyl ene for

sonme hours.ig.m. X Vb D DG eSS 7 ald: Toye] ds_ opyul a |
10-05- B HFIA0 Mol Ui oPESAR7 AL Ay Bknif SRRSOl mb OOLY

may be prepared in oun for

oW ng ‘Way: CoMm
exanpl e 6, Sﬂdﬂmmﬂ&ﬂ&‘ﬂﬁim[f:,ﬁifglea‘l]%emdjla@fngl ene- 3-carboxylic acid

et hyl esgers_ - DI R R Y.§ bR 31127 M H-indol-3- -9H-

oxadi az?)? - g%(ﬁgq&?{sﬁﬁgﬁbﬁﬁny’lzﬂz Z,JSZ,ol%é'pt riff_%i}zlzi{l cza]nsz%ln.[eélfyl)agﬁl ene is
treated wi timidazodhhydiied:4l tagolal £.3rd) bf.4 parasliazapine or sui t abl e sol vent is THF.
The resul tiqg.mxkU i.Sinhea E QEQH{ 2 ANt &t I and
evaporat i onﬁ?ﬁgiygtgl |hgmjror:11>9 @%@PF@JY@%@% t el 3?‘%%23@%&%&%% obt ai ned
solid is thdfl2dkanedoiditdl(bideneedigaspitieng conpound of fornula VI, for
exanple with triethyl orthoformate in an al cohol, such as ethanol. The

m xture is heated under reflux for several hours. The salt formation is

ef f ect ed5 at r ochhe prapeat eempenrds offgondahansd their phamdvedscallp padaptable skitsomay per
se and whi fam Li . S i 1 r 25

ol te wi th egust By ndind Rl P BSRE i SoinB, blplecR el 0y
Hydr ochl or iweish pnyatssodonyprisekes, sul phates, nitrates, citrates, acetates)

mal eat es, succi nates, nethanesul phonates, p-toluenesul phonates and the |ike
are exanpl e 4 I |l ow ng schene 1 describes the processes
for prepara ir%%ct@#%%g%%ghﬁ%g?%?mﬁ:%rm“ al in nore detail. The starting
materials are known conpounds or nay be prepared 30 according to nethods

known in the art, for exanple in accordar‘\ﬁ'é ikt h schenmes 2, 3 and 4.
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20 with a compound of formula

to give a compound of formula



1

WD 02/~O.t87 -9 Schene 1 R1\ N~O 1./ o O PCT/EPCL/ 12887 o R~ N O H_ ~1lI

-OH\ vml / / NOWMI O R \ Nyl ~/ / NOO~ X CF3COOH, CHZCI2 N Rz i

R I \' Nwb\hodszal HzNNH2 for hal = Br R POC13 | X N R2 \ NpiiTh#oliz2ss?o ~/ Xl
'\ / / NOXII O

N
PR
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wherein the substituents R' — R? have the significances given above, or

b) reacting a compound of formula

v

5 with

H,NNH,

to give a compound of formula

and cyclizing this compound with

10 R’-C(OC,Hs); VI

to a compound of formula



NRZR \ ~~Pal3 NXIIl hal =Cl, Br / HOOI HZNNR ~-NR2 HIII R
NI \ for hal = CL/ M N ~~R3 N NHz OC2H5 R3--~.0CzHs OCZHS VI V The
subst i t uegtgsoioyen i n schene 1 are described above. |n acogr@gmgast h
schenme 1 a conpound of fornmula I may be prepared as follows: A
correspondi ng conpound of formula VII, a-& - substituted 2H 3,1
benzoxazine-2,4( 1H), 5 dione, and (2, 4-di net hoxy-benzyl am no)-acetic acid
(VI11) is suspen®eR’imavptheylgnificancad given hbaecar under argon for about 2
hours. After cooling to roomtenperature, a spontaneous WO 02/.t0-187
-10 PCT/ EP%/rH&ﬁﬁ'?négﬂé%tr %4&‘ §€ﬁ§ti%n?aﬁ§uﬁ1xgghin-m§d&?ﬁ%ﬂleg(iive?'loa%%;' gqu of
formula I X TS sol'v I'n tol'uene 1Tn the presence 0
‘N, N-di net hyl - p-tol ui di ne. Then phosphorous oxide chloride is added and the
sol uti on i Sf desiredctonvriting thercoomopinds phtnined irth @ pheasidenticallplaceptablesicid
evapor at ed.adgn?mogaﬁai ned conmpound of formula X is then dissolved in THF and
~added to a mxture of a cooled 5 solution of lithiumdiisopropylamde in
THF and of (E)-(dinmethylam no net hyl eneam no)-acetic acid ethyl ester or of
(E/ Z) - N g 3- cyclBpreopypoupds of fajronladiimaeordaypke with saction matidng b) ey heprapared. | n
a further e ' i ' V. j

Sagi_’@% éggﬁaﬁppxﬁfof‘ﬁ%ﬁ}ﬁrﬁ, 0f egag{p%%l@d 8 :ﬁetﬂ@%&i\}“ %ﬁlblﬂtrﬁ’aza

m Xt ure of uoroacetic acl en trea

t rifl uor omdtenaeleahlenndcadmglic Fheetbik esien etl6-chlopodrmietbfl-4 B BB Ch-Midzh- i S
purified i k0 ] X Thi 0 2 )

RN di ot hydenfo ERRER-bQARoRARE] o et bk Shillo siW Bu MR SRR,
phosphor oudeozéldbzalanoBdiadbosylibradetiyl dster islisateddddda exmpawom efdopeulaflir e and

th ' ' T i, NEVE
pur 11 o byek it ety dtind R BUBE HERITRLA Fd IEBHE 0T ot
of fornul a dimethyldmeinotxtetyildrezidbyr thedikei The redctian commpoedhel:toh thaprasenae AEN -V,

f | ey 6- hl 8- -AH 2 510b-tri.aza-

aoul enea. c bRy FRIBRA e iy e BL R PR Rt U et Bl 4 B PR R i ne

of fornul a ddder réflug in daotdbenzens oc arxylend fasbmiethotihee presence of
N, N- di met hyl - p-t ol ui di ne, or Nethyl diisopropyl am ne or even wi thout a base

d is heated i ~ f X ! " iR
and 15 et 201 L arRRSIASHE AL DRt f by bl
6, 8- di bn®nuohd fblbuidHway: A ezpdedaffeiaiul\bder- Ganpldod-yitrommedd-268, 4 est er,

is treated W ﬁ@ﬂ i [ d, the ,hed solid
conpound oft%(%irhr)r%{}g Xn%lgg'is—?%g{)%m ggggh}”bn%?{g gﬁ' IﬁgiBs%? %&e%ggl%%%gér? E . Finally,
a conpound [3§2,4]okairzal-b-yil)s8-mintthylsid thnply4 s, 1 0betriand benzod] hatera infirzdted withf a
conpound of_ fonnul I . Nt al ol n I . l-ort hof.ormate. z
compoUn ot i 1 D RO R AL RIS R

heated for some hours. After cooling and evaporation the solid may directly used in the

20 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
25  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.

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
30 according to methods known in the art, for example in accordance with schemes 2, 3 and
4.



O~~/ O~~/ OV11 OHXV HXVI R in schene 2 has the significance given
above. In accordance with schene 2 the starting material of formula VII is
prepar ed. wg @apreound of fornula XV is hydrogenated in conypenigponyaissnanner
to the correspondi ng 2-am no WO 02/a0-L87 -11 PCT/ EPO 1/ 12887 benzoic
acid of formula XVI. This conpound is theh dissolved in dioxane and treated
with bis(trichloronethyl)carbonate under reflux. Scheme 3 Ho OH NHz o ~N ~
, O~-NN- N---~ O~~NHz ~ \~N"N\ N~ ~ Schangfene 3 describes the
preparation of known starting materials. The processes for s preparation of
t hese conpounds are al so known or may be carried out in anal ogous manner to
known net hods. For exanpl e,

N-[(3-cycl opropyl -1, 2, 4- oX; zq| -@yl ) met hyl Jipht h
reaction of N phthaloylglyc N and 1, @

gli de is prepared by
oyl di i m dazol e, and
dox e e bbtp@jmsed N-[

foll owed by tDPexadd¥iti%n of ~eycl opr op#hecar bd
.(3-cycl opropy 2, 4L oxadi azol -5-yl ) methyl] ph Y de t hen—10——»
di ssolved in I} c%l or oet hane and N-net hyl hydrazi ne” i s\added. The
obt ai ned 4 (ami nongt hyl YU3-cycl opropyl -1, 2, 4- oxadi azol e i@~t herXtreat ed
wi th N, Ndi met hyl f or mal dehyde di et hyl acetal and heated at about 130C and
the desired starting materi al N 2
(E/Z}-N -(S-Rc,ycl opr\o§§ll -[ 1, 2, 4j oxadi azol - 5-yl et hyl ;N, N-ﬁ‘l ﬁyl f or mam di ne
: 4
E) -

wefie=4” HZN-Op, ~ ~N'N OM5 Q1 naccoR8ancegv«(th scheme 4 the
( Ryl ami no-1BEK Nerféanking ti c et -@
7 A )
di et hyl acetal ing o

(
B—W X of gl yci ne—and—N—iF2r net
t hahol X As mentioned earlier, the congoun fqQ mula l
and their pharnmaceutical IQ~usal¥ e 20 salts possess val uabl e phag %‘I ogi cal
properties. It has been found that the conpoungds of WO 021. ~0. ~87 -12
PCT/ EPOL/ 12887 the present invention ar egi:%gaﬁds for GABA A receptors
u

eSher may

containing the a5 subunit and are therefQr sef ul ;Dahétlhe t her apy where
cogni ti on enhancenentCtii@OPRdtild, "Pdconjounds weré ihvestigated in

accordance with the test given herei t er hal = Cl, Br

0
(Xl
H

2
(/N R HzN\N/u\R3 1 f ) R?
]! ", H I R N
forhal=Cl
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hal N l
H,NNH,
for hal = Br
N 2
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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 VII, a R'- substituted 2H-3,1 benzoxazine-2,4(1H)-
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



Menbr ane preparation and binding assay 5 The affinity of conmpounds at GABA
A receptor subtypes was neasured by conpetition for [3H flunmazenil (85

C | mol ; voanahan) binding to SF9 cells expressing rat reremiEPOS 12387
conposition al (33y2, a2(33y2, a3(33~y2 and a5[33y2. Cellpellets were
suspended in Krebs-tris buffer (4.8 nMKQAp-1.2 nM CaC z,1.2 nM MyCh, 120 nM
NaCl, I5 mMTris; pH 7.5; binding assay buffer), honogenized by 1o pol ytron
for ca. 15 gptalliztioneocamded ghe pbfairgpddompourd bbfordmilaixnis sdlvedGn(tolleAOR0thg;

K ebs. 11 BaRAST LN RuRESa s igE TP pheskEels Gule HRBR NG apd and the
Al i quot s ofsolutith ishestedampaiter dompletivr iofitheasadteasoluetk it Brapdtned) Tmietobmilﬂedand

ascays wer LU g tin K Ui SheSigfd B0 Shd disaTn st ff Sl ch
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~al a2a3 subunl and 0 nM for, ab.subunit est
e ot L gmethyIegomirio stitte A0 ERAHE: @ AR hexd PP et Otislikol
di azepam angd- rhythylcailnheyh)rlefpfmmr&dld efistHehsep hdobedinéd@hphald d‘flfd?ﬂmﬁlﬂ X1I

Assays were ed to equil umfor, 1 hour at, 4 and ha ve ted onto
GF/ C uni - fllFfig? V?‘:fjé‘ APy t?ggdf‘%dt‘?raé{dl%‘#uﬂ’éqaﬁﬁlca?cﬁa?@léc}’ﬁi trgat W%} ster and
¥\alsh| ng wi tthﬂg@ﬁo:ﬁﬂihdné&ﬁﬁ’&hlbhﬁlcﬂ eﬂ'hg(cﬁ:@alﬂé\ddaam urﬂhﬁf?erﬁ‘)ula ml:ll%r pudifiedng,
ilterretained radi oactivity was cte tillati,gn counting.
6 val uds edraendinad Mapadt. DdniHGeREbR comparhtient SbSr dimeik paioihe Srmans. o
two deterni dls%bl\QHSn cHleeobenrae under 2 od e p&ﬁﬁpﬁ@@aybﬂae aﬂafmé 85broRiige fsest ed
in the abov 3 bed assaé and all were foaﬁ é ssess a Ki val ue for
di spl acener e'&f‘ ‘g‘id—ﬂtfr%ﬁ‘?é%‘@ FIRtUEE %%ﬁgaﬁ Al ablfe PRel hegbtaipgdh A
recept or ofcoh@bui &Tfoﬂrﬁﬂﬁxlviik];ﬁlrfffeﬂfb umswn%em&lsnﬁﬁhalt’ hefrpRmoyNdg of the
i nvention ar? bi ndi ng sel Qr t eso%g un|t relatlvetothe al, az

and a3 subu#iqering g CPH’é’OF OHEP Ry DY ¥eactiqn ohjcompesng obforgnie

pr IeLeE r |€\i/]§i C}Qﬂtxﬁ%lxnéém ple M@c othiBa- chﬂa?o—@Qﬂétﬁgg-ﬁllﬂﬁ@l?ObEﬁfﬁﬁllb@an‘Pe]&dlél‘M—
ral K| n ra
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. 520802. 72a%aa1&pis iied 205, tsggl%semzmma%&%? _826i A6 3, §8. 247694. 5224. 61
00. 313. 1501002.9409. 4220, 114. 45464 6I4% 0108. 212" 969359 8308. 41S8. 1

T7. 06167. 35ihdasopropdamine 91 gvepgvithpug a base trdsin ghlopeharaens or PaXyloRs | as

their phar ni&ﬁfe‘#'fréﬂ—lﬁ:l iﬂ‘hhﬂs@rpfcﬁm@ﬁi ﬂl\ﬁi‘é‘@k&h% aS@dlﬁﬁotﬁ@rbft?@is 4S8tlATor example
nedi canent s f or m of har naceut | cal prepar, at I ons. T

phar naceédt |@§1dﬂ?ﬁ0§ﬁhﬂ=§t3 H05-tEiazn- B@Zalzﬁ}ﬁzt‘#eslteér@d @WBF rsjd ethygestqrpis ttWéteﬂor m of
tablets, cogiRdn3ankplbes s%lutﬂfnac%?apazm@aﬂd @Hedobmmd gﬂlld%h@%uﬁara%f&rﬁﬁﬂa \%

sol utions, enul sions or suspensions. The adm nistration however, al so
be ef f ect edMABeirggtyusedinthe “teﬁ@q“cﬁffiﬂ gmally,35851P08R4 eéformulqolaﬁ ehttaerreéWy,
e.g. in thenda@hfu@flerd RHEEL HPRUSAUlbRPDund BEfR QPO REShlolf QnmthRe! and

t heir pharnmaceu |caI | y usable acid addition salts can be processe§ W th
phar maceut i €% li*féfP’EmatFnorganl c or organic excipients for the |0
production of tablets, coated tablets, dragees and hard gel ati ne capsul es.
Lact osepscorn starch or deri V@}éﬁémiohhﬁ&}%)jtartihglnfa,terﬁﬂseal‘i c acid or its
salts etc can be used as such excipients e.g. Tor tablets dragees and hard
gel ati ne capsul es. Suitable excipients Sf(?_lr sof2t gel atine WO 02/ ~0~87

PCT/ EPOL/ 12887 -14 cheme
OH xwvi

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-



capsules are e.g. vegetable oils, waxes) fats, semsolid and |iquid polyols
etc. Suitable excipients for the manufacture of solutions and syrups are
e. g. wat efyg PRLWE! S, saccharose, invert sugar, glucose et Gcratbolakse
excipients for 1njection solutions are e.g. water, alcohols, polyols,
glycerol, 5 vegetable oils etc. Suitable @|xcipients for suppositories are

e.g. natural or hardened oils, waxes, fats, sem-liquid or liquid polyols
et c. Mor eovshzoit béid pif forimde MWV CEis eurgaindtis thiea disaslvedint dibxanRafs erextRE s,
sol ubi li zer,s, s%_&bi | i z}?rfﬁa vvetﬁ?irnl_giﬁa nts, emnulsifiers, sweeteners,

col orants, 1 oromethylJgarhonafsu F%ﬁﬁﬁ lo the osnotic pressure, buffers,
maski ng agents or antioxidants. They can al so contain still other
.therapeutically val uabl e substances. Tlghdgeage can vary within wide limts
and will, of course, be fitted to the individual requirenents in each
particular case. In general, in the case of oral adm nistration a daily

.dosage of about 10 to 1000 ngpper person_ofe a conmpound of generl formul a |
shoul d be 15 appropri ate, altﬁouF the affd er limtyc '
exceeded when nkicessary. The oW ng ‘e illustrate\the py nt
invention withoyt limting it. |All tenperatures are gi ) 2
Cel sius. Inter iate A (2, 4-D¥YNet hoxy-benzytamndy-acetifjc acid 20 This
internediate is knownl and nay be prepared by nethods, wn in the art,
for exanple in the following way: dycine ( 100 g, 1.33 nol) was dissol ved
in 1 NNaOH ( 1.6 L) and treated with a solution of

2, 4- di met hoxybenzal dehde((%gp g, 1.20 nol) io”—WWQ m.). The resulting
sol ution was hy’th?gena}\y'edNover2 10 % Pd/ C (40/gMhat 1.1 bar Hz for 2 h at
rt. The catalyst was fiNtered 25 of f—afd wa Nwi th MeOH (500 m.). The
filtrate was concentratgd to ca. 2 L by distil{ling off all the MeOH. The
resul ti ng basic aqueou olution was cooled in\ice, and acidified to pH 4
with 3 NHC (ca. 500 nlL), causing the product to precipitate. The white
solid was filtered off, and washed with ice water (200 nL). The wet

crystal s weSchenteBealgsaibesthe@reparation eftkn@@nsizavingmetemialghThe tphaoessat fod. 1 nbar
for 8 h

. . N : ) . 3 %
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| nt er nedi at maingrE) kiOvmmdibodant oroexampley Neli2aydoppprle b2 deoxadiadolet-hy| est er
WO 02/-1087 ;5.1 BO 1{1 1S, i i 2 b

pr epar ed byyl%néahgigﬁtﬁﬁl%%e ﬁ%?{q%@d&ﬁﬁeﬁ%@%%zgf éﬁ%ﬁﬁgbﬁlﬁﬁﬁ%‘éﬂ? (l):ﬁ\ff g\a/\?n%é Wgys:
Met hod A A hi’xarboeyldiimidagolenand f68o8ediby, the additioh pf ayetbpixo pendicarbotayhifloximeeni de
di et hyl acetﬁl1

For mod was. Pt N-oicoRroi bl Sad B R a8 el "

108. 4 g 1086di%plvedyn 126didiBr@tHan2 8nddamethybtydocting is added. The obtained 4-
(aminomethyl)-3-cyclopropyl-1,2,4-oxadiazole is then treated with N,N-
dimethylformaldehyde diethyl acetal and 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.

Scheme 4

N o)
HzN\/ﬁ\o/\ —_— >N/\N/\“/ ~
0
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In accordance with scheme 4 the starting material (E)-(dimethylamino-methyleneamino)-
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



Gycine ethyl ester HO was dissolved in portions in 10 % aqueous Na2CO03.
The resulting solution was saturated with NaCl, filtered, and the filtrate
ext ract edyvowrgeisn t h CHZCL2 (400 1o nl). The organi c | ayerCraponirised,
filtered and carefully evaporated. The residue was distilled at 45 C/ 18
nbar. One obtained glycine ethyl ester (-32-g, 43 %4 as a colorless liquid.
A ycine ethyl ester (35 g, 339 nmmol) was dissolved in N, Ndinethylformam de
di et hyl aCE{B@bre(s@ﬁ iffentidr dreTlighnddfbr CABACA réRpth3 cchtaifind WOLS Q\%nltz&drgfé Was
distilled off by 15 neans of a Dean- Stark trap The residue was distilled
at 110 ¢ 1Ithenefore usefiddn dhs therapy whesedogpisiosienhangaingntis peqyired7 % . nfz 159

{ MtH) . Interrredl ate C (E£2)-N -(3-Cyclopropyl -[ 1,2, 4]

-oxadi azol - Indis Verdifites et dny 408 AR HiNEhSt&Pgiter’ Rereinaft

N[ (3-Cycl opr JHﬁ?ﬂBﬁ > -eo>%adls gatt é] ;I met ﬁy l?ﬁ ht hal %1 1 erema e

N- Pht hal oyl gl yci ne (90 7 0, 442 rrrml) was di ssolved in port| ons (because of
-clumping) in DVF (500 ni). 4 brane pepaatipn ppdibingding assp® 9 g, 486 mmol) was
ﬁg gteg dl s pO 5 POfd a%?ﬁlq( o%ﬁhha&t@%ﬂn aLsg%ep@&)sub%@s a‘;&%ﬂéafsma BYOR{RBLGR fhaS
cycl opr opar{emiﬂm?@&ﬁﬂ ﬂmlﬁ@@laﬁﬂé@haﬁﬂbm@m thSHP édls &KP@&% pbreceptoss ¢f.  The
sol ution was cool ed t red ter (4 L), stirred for 15
min, filter®§P %Oﬁeoﬁl%mﬁﬁczkg 8?5 %vadrled Yield: 104 g (87 %.

M 115 C mz 269 (M. Step2 4- (Am norret hyI} 3-cycl opropyl -1, 2, 4- oxadi azol e
30 N-[{3- Cy.cl opCelipylletdwere 4uspeadédindirebs-ytis)ruffeh (4.8 mid Kall,i 102 dfMChOXlz, 02 o7

. 426, oV e 0RO B ek on DI e e

suspension pelgrewfired l5Red @tice hh@c@ftﬂﬁigﬁd iraUE for 30 min at 4°C (100000 g; rotor:

w i Vo o7t Pty MupPie) TR oelE et i Rieyan KEHS e huBeiind e

filtrate Waﬁorﬂ{slﬁﬁlreabﬁﬁo ®tidn tftrecal Bssedu»ﬁ i€, alighdtedf Binl %@re@‘&p&ecﬂl@&bteﬁbﬁﬁdﬁ T
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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 a1, o2

and o3 subunit.

In the table below it is shown the activity data of some preferred compounds:
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tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The
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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
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WO 02L10. 187 PCT/ EPOL1/ 12887 -18 rt, diluted with CH2Cl12/ aceton 100: 15 (300
m.), and directly purified by flash chromatography on silica gel in

CHZCh/ acelygngsdf39: 15. The white product was recrystallizegchkepdi/smer uti on
in hot ethyl acetate (300 nmL), concentrated until precipitation started
(ca. 100 nL). Yield: 7 g (88 %. np 186 Q4-mMz 301 (M. 5 Step 7 Ethyl
3-nethoxy-9H imdazo [ 1,5-a] [ 1,2,4] triazolo [4, 3-d]
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di azepi ne- 2afpropidie, aBhodglsthepbosd Wpeofimb-caR by be 2tdedd el wisshoneagss4ig- 2, 4(
1H)-dione { 18.3 g, 103 nmol) containing (2, 4-di net hoxy-benzyl am no)-acetic
acid {25.6 g, 114 mmol) in p-xylene ( 125 nL) was heated under reflux { 150
C) for 2.5 The Mlbwingeaainpleg iltwtratedhe presgpe mventien witkowrlavitipgtitadl was

filtered off_and washed.w t. -xylepe (2 x 20 mM). Yield: 34.1 g (97 %.
mz 341 (M—FEY?P““\KB? 6?/?“?’&8-‘[1]&97@?{59@%%?/ EPOL/ 12887 Step 3
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di azepi n-5-one 4-(2, 4- Di net hoxy- benz yterrdediseldy| - 3, 4- di hydr o- 1H benzo] €]

[ 1, 4] di a1zeg%&%??%ﬁ}%gnéﬁﬁ%o%%g&%mmI ) and N, N-di net hyl - p-t ol ui di ne

(28.9 nL _ n toluene ( 100 nL) and heated to 100 C.
heati hg At 580 TRRIHERaE b ot fuh By vh VBB by MRERBE0IOBIRG Fy
was used di eaotplyinthe fdlowingpwequent step. Step 4
5- (2, 4- Di met hoxy- benzyl ) - 8- net hyl - 6- oxo-5, 6-di hydro-4H 2,5, 10b-tri azalo
benzo[ e] azuGhisined1¢dg.B Pl e digsadvedyin 18% NePH-Hhkartd refited vish apeutiegof
m., 330 mmt)l-d’i@étl-@x?@éﬁlzédﬁgujd@ (Jddr g, (38%nd-in MeO®! @do WdeThe resulting solution
was hydrogenated over 10 % Pd/C (40 g) at 1.1 bar Hj 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 mL). 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 purification. mp 115 °C.

m/z 225 (M).

Intermediate B

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



Argon to -70 C, and treated slowwy with a 1.6 Msolution of n-BuLi in
hexane {206 nL, 330 mmol). After stirring for 1 h at -70 C a solution of

(B) - (di medydagigronet hyl eneami no) -acetic acid ethyl ester P{C?T;E,QI,gzssaoo
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cool ed agalenample-lﬁmhecfollmmgwass mn, acetic acid (57 nL) was added at -30 C
and the suspension was allowed to warmup to roomtenperature and water (57

.mL) 20 addédethad At he resulting mixture heated under reflex for 14 h. After
cooling, the m xture was evaporated and then dissolved in DCM (300 ni).
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2, 4-Di et h@ﬁé’t} bg@lzyl) 8- net hyl - 6- oxo- 5, 6-di hydro-4H- 2,5, 10b-triaza 30
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trifl uroacdiycinertid egte0HfL yas disselved dnpertings ol agneansNaFOat B resuling i t h
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di ssol véd mLribeossans aYPE)”aS ertar? foredply SYRRPRRIR %@ Hdesy¥donat e (2
X 5 WO Oistille8 4t 4?0:/E’§:ﬂf{bEP®]deJobezﬁﬁedr‘gl)rclaa&hyheteﬁ(Qagw143 % )ayarcolwalesdr i ed
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azul ene- 3- aaetabf6dirmk, 338 nal.) ahﬂyxleatedt@ii’;(a‘rm EHtalnyl (c3-20ahhywasSdstilled défAg] 1, 5- a]
[1,2,4]triazolo 1 4 ZOdI |n a e .

b it hy b o togs st Ditistatk SR BROSSBRE PR SR 3 BV ar One obmined i i ¢
aci d et hyl ykboeshéiquidi5sgh7 B3 rmizdIS? (M‘iid‘l)\l N-di met hyl -p-toluidine ( 14.4
m, 99 mml) were m xed in chlorobenzene ( 100 nmi) under argon. Phosphorous

oxychloride (4.6 nL, 50 mmol) was adﬂﬁgnqu,‘[tg%mtenperature and the

resulting m xture heated under refle After cooling, the m xture
was evapor diEdd)-Hh(B-CyddpropykHe2,4)olusdigrelrit-ylategpyl)-Nihe dimathyl-formamidinssol ved

i n chl orobenzene ( 100 nm.) and then N, N-ethyldiisopropylamne (5.7 nL, 33
15 mmol) a = rnyl hydrazine (4.4 g, 66 mmol) added and the resulting

m xt ur e 2headdB-apclepropgi-1,2¢-dxadiadohs-yHirethyljphdialingde t he ni xture was
evaporated and dissolved in CH2C12 (50 nL) and water (20 nlL). The organic

| ayer was Séftthileyiglycdne &0.1Ha2S50dholamas dissybadan pdrtloﬁhr(bnmusgmmhhypmg) in

silica gel ' Nex

236-238 C. @W&BS oty gl E‘???Qf’\ Eﬁ:“g’oﬂ?%%ﬁ% B4 48 d’{g’%“}[zg %d‘gehq Q(Em)"f 4]

triazolo [ z(,agemqlor[ 9] fzvphabl@n ddie agsubingsuspensian b\@ﬁ bcaewcbat@@e min. and

6- 1 sopr opylihifhcbBd &f &) thén 3lcRpR8pARcAbIxMi@BAme ! added 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
nrecivitate (2-methyl-2,3-dihydro-phthalazine-1,4-dione) was filtered off and washed with



A m xture of 2-am no-5-isopropyl benzoic acid {30. g, 16.7 mmol ) and et hyl
chloroformate ( 1.7S niL, 18.4 mmol) in dioxane (20 nlL) was heated under
reflux fowodaesshf ter cooling, acetyl chloride { 1.4 nl) wg/m@ddesksand
heati ng under reflux continued for another 3 h. After cooling, the mxture
was evaporated and the resulting solid digested with tert-butyl 3o methyl
ether : heptane ( 1:1, 20 nmL) by heating under reflux for 1 h. The solid

then filt t
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1, 4] di azepiOriemBas YiHldid8.3(g (P0%6)ym/4195 &MHI*) and N, N-di met hyl - p-t ol ui di ne (
1 76 nmL, 12.2 mmol) were mxed in toluene (8 n.) and heated to 100 C. Then
phosphonus oxychloride (559 uL, 6.1 mEmhinpleds added dropwi se and heating at

100 C was | nued o2, 50, ALt t } vapor at ed
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Hexanet hyl azane (2.8 nL, 13.4 mmol) was dissolved in THF (25 nL),

cool ed undexrMeei@daRp-2H 3;1/nGoxaaie-1,4(@ &) etiorsd owly with a 1.6 M sol ution of
n-BuLi in hexane(84n1_ 134 After .stirring for 1 h,at -70 C, a
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4.1 mol) (ofBpae dnsféoa&g%fe%/ lbé‘agzﬁf %»)H%éfi’aﬂia‘@adéff” n@w"aﬂa&f’% L),
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cooling, the mxture (/)zi_%t g4and then dissolved in DCM (30 nm.). This
sol ution wa(g‘lf’/??eﬂlﬁlgéé )i M 2 x 15 nL) and sodi um hydrogen
carbonate (s3 , 10 n1) dr| ed (NazSO4) and evapor at ed. Chromat ography on

?IN:_:_,_;: ? gel e 2u:i ID?x%e otx;}-b%gxzyl -7- me oxy— ilIgdx}:l'))dro IIT? Lenzof’ ?l,lgjdiagzgph('){g-'.’z,ﬂi%ng 64

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

25 benzylamino)-acetic acid ! (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



Step 5 30 8-Tsopropyl - 6-0xo0-5, 6-di hydro-4H- 2,5, 10 b-triaza-benzo [ €]

azul ene- 3-carboxylic acid ethyl ester

5- (2, 4- DiwbtoaRyds7benzyl ) - 8-i sopropyl - 6- oxo- 5, 6- di hydr o- 4HperEPADIRSET | azaben
zo[ e] azul ene- 3-carboxylic acid ethyl est ?_(410 ng, 0.9 mmol) was suspended
in CH2C12 (3.0 nL), cooled in ice, and difuted sIomAy with trifluoroacetic

P nt o ot Atk ceddBintipfiRas lapartdd 0 aiinsF R 881 4id 0 BiSG e il SEE180 bl 12

red sol uti endwseesl ditdctly ndthatsubsequenteteper at ure for 2 h. The mixture was then
evaporated and dissolved in CH2A 2 (20 nm.), washed with sodi um hydrogen
carbonat e Stepdt % 2 x 5 rrL) and the organic |ayer was dried (Na2S04) and

.evapor at ed r _{_ Eh% ) z 313 {M).
Step 6 6- -EfAiOb |sop opy -4 Oﬁbg%cglggz%&g rm_{g]%glzozé?%ﬁgqu carboxylic
aci d et byl besZce{e]aBulleseﬁfoamobcylﬁca:cxcbetliylﬁe«sthrhydro 4H 2,5, 10b-tri aza-benzo [e]
.azul ene- 3-carboxylic acid ethyl ester S 1.8 g, 5.6 nnDI) and

N, N- di met hilexpmiethyldiglanene((28.2 npil. 66 18nol) s dissaleaddn lEERA 50 mlDocatitbumdeznzene
(10 m) UQPL% B99Rc, Jmﬁ&'aéaf SHHy1p3 XI&H 06 !vfis‘ohﬁnJJéf rpbﬁtxﬂﬁhiﬁm&aﬂ@ﬁélgdded

at roomtenpgerature an e res m xt ur e eate der reflux for 2
After cool Tfh‘g23§ﬁémﬁ§)xﬁ§‘?ré“9% @%‘/éﬁ(?ga?‘écp acplugieon yhethylagiippra gel

el uting wi mtﬁlae&mlxbph&tlc dcid ethy( &8r Y21 g SIB8 Fﬂmﬁo@% EHWBB 2ali) SRR LAMM, afl
I m dazo}ogt éﬁrrmé contlnued #O]I‘ lthr %8 L(9 ’;’hen a solutlon 0f4) C}ngré)zg ?h 2Z<F Rlel eox%—0

car boxy
6- Chl or 0- 8befppd)- @ﬁﬁéthékfﬂ,ﬁhﬂﬂbe{bknm[a]—[b,elthﬂ[epinazmhe(H—Q&g,cﬁﬁrrbmmy)hhd‘mti d

thyl est 7 d
NN i ot ng S0 e 8RR 570 10 ph fMEE NP AN AR d o ke (0L OB B Y, 20
chl or obenz ¢hen ¢led dgainoto 80 °G. Néﬁhecetleacndl (8 nilo 664 mmnl)awaxﬂsidtealeln“@/aipor at ed.
Ch t

o (r) 0 Tgsogr @Egycbﬁttpéo%?%f%hé H'E&&Ry%@x@fl g?%arlrléu@ tc{ ag{%o ﬁe":zwa"téﬂ(] ()EQL)WD
triazol & [ 4d e@]anp the vepullipg sduiien Wi tgBuxed forl balﬁﬁBR&FOatthé fcsmt)lom of a thick
4-(2,4-Di W%E@fsﬂa@emwo} SUsp B s Dw s cﬂhﬂéchwmi Qraflelr{ 4BBNEADY, €doled to 30 °C, ﬁltered

[1, 4] di azepi di one, A Rens 6- H 3 azi ne- 2 4

1H) - di one (a?g the ﬁgltgiryﬁﬁ]ﬁlv‘)asll%l tﬁﬁ@” 4 ]APbeﬁg?ﬁoﬁgld %%ﬁcgéc%rﬁﬂﬁa&féoa etic
acid (22.5 Ydgeld108)7 pgsd %6).imp po&k3d.eme 4620)n) was 30 heated under reflux (
150 ©) for 1 h. After cooling to zoomtenperature the precipitate was
filtered ofStehd washed with p-xylene (100 m). Yield: 33.5 g (91 %9 mz
403I405 .

- cni o 8 28N Sepres - dibwgr 4o brpie ool aredensatispapyic acd ethyl

1, 4] di azepiesteb- one 4- (2, 4- Di met hoxy- benzyl ) - 7-brono- 3, 4-di hydr o- 1H benzo[ €]

R

benzo|[e]azulene-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
25  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 % NaHCOj3 (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



WO 02/-10. 187 -23 PCT/ EPOL/ 12887 toluene (30 nL) and heated to 100 C. Then
phosphorus oxychloride (745 uL, 8.1 mmol) was added dropw se and heating at
100 C waswe@aligyed for 2.5 h. The resulting dark red sol wrirfEPoYaES87
evaporated and the residue dissolved in THF ( 10 nL) and used directly in
t he subsequent step. Step 3 -18-

5-(2, 4- D et hoxy-benzyl) - 8- br ono- 6- oxo- 5, 6- di hydr o- 4H

2,5, 10b- trlrazlﬂhedmt}e(]ﬂa]z@bkabﬁoﬁiﬁ(alﬁ)@@g I IC), axed diretlryluriéisd By flash

Hexarreth | dj sil azane lved in THF 30 ni),
cool ed u%dét“ofbat%rﬁBh)( ?Bs‘ll??)ge(]:m QWQP@%W@ Wﬁftﬁpﬁpdi‘c%w sol ution of
n-BuLi in hexpnaliZed by dissolutioddn BotathylacetAfet(800 ML), coht@tdagsd vhtibpakipitdflof, a

.solution of (E)-(d n Ien et acid ethyl ester
(2.34 g, Iﬁagte 3‘5{‘?}1&4@?{1 26@‘? ?gglo(gd%/zaﬁ l\h rring continued for 1
h at -70 C. Then a sol ution of

»2-chl or o5 48tep, - di met hoxybenzyl ) - 7- br ono- 3, 4- di hydr o- benzo[ €]

[ 1, 4] di azepi,n-5-on 3. ool in . THE (.10 ) (ptepared as
descri bed 2‘6‘8@3} G\ﬁ’é’g‘&'a#éﬂ“‘élﬁz‘ﬁ%%h)%tﬁﬁ“%%%@elﬂi@ﬁfl‘d}k %\‘ﬁé Ipgr lar m up to
at 10 C oveisrbbxjlatet hen cool ed again to -30 C. After 30 mn, acetic acid {8
nm.) was adde - 30 and spensi on s allowedq ta UQ to room
t enper at ur & fgWBrQ/vﬁtrE? e¥r-fly2 aa@éérw&ﬁ?ﬂwflﬁévﬁé@m?ﬁ@r é’m‘@gteétﬁr thber
reflux for g20B1 nhéI§ foAAhid@zink 065 AnVA afd APeth ﬁ§b 1&1@&@0054
di ssol ved |20DCIVI Sg 31_ ﬁ}'r gmsgélartﬂlggn was tﬁgs‘n 20 Waﬁ&1 éﬂ%h HC 1M
2 x 15 ML) @@dBFlﬂQ‘NVGF e gzeps bk L) fay 4 The gpacapn msmsmys and
(e\2/ 2p00/(; at ziexmtmitﬁ@}a,@ywmr,shé 61§ ni6 Blye @ik drid antlteRagdr 5308 Their8didhe Fasd® 9
z
8- Br ono- 6- @%53 gy ahweﬁtegramhwsﬂli@tﬁel iy Rl MR 89:A 7P d A8 °G-re 338X Di ¢
acid ethyl 25 ester
5-(2, 4- D et hoxy- benzyl ) - 8- br ono- 6- 0xg- 5, 6- di hydro-4H 2, 5, 10b-tri azabenzo(e
] azul ene- 3-carboxylic acid ethyl este “?%Pb?g 5.2 mml) was suspended in
cH2d 2 1 . Tt 140 poacetic
acid ( (il it%b mmlgl ?gsﬂlrjrflg ?ﬁgl g?}ﬁtzlj%nﬂ%/@go[? r%%]l[léé}ﬂehfb&&ie&nn@qo
trlffuoromﬁtllrb@mlstﬂfonlc acid (680 p.L, 7.8 30 mol). The red sol ution was
stirred at gggom tenperature for 1.5 h. The mi xture was then evaporated and
di ssol ved |—n£2CHzCh (50 m), washed with sodi um hydrogen carbonate ( 10 % 2
X 25 L) afcMethyl- éﬂgahthcnlmmev%ﬁlmﬁme( Na2S04) and evapor at ed.
Trituratio \Mﬁl&rﬂe%& is i(hg‘lvg an&n&yge E)rébgpedq@ym%gd§§96\§§ ?n ﬁ-Mart §)§ VO
2

02/ ~0~87
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 chloride (50 mL) was added and heating under reflux continued for another 4 h.
After cooling, the mixture was evaporated and the resulting 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 ml). Yield: 34.1 g (97 %). m/z
341 (MH").



Steps 5 and 6 PCTI EP01112887 6, 8-Di brono-4H 2, 5-10b-tri aza-benzo [e]

azul ene- 3-carboxylic acid ethyl ester and

8br ono- 6-WydpAagisno- 4H 2, 5, 10b-tri aza- benzo[ e] azul ene- 3- capigaxphoi/c288¢i d

et hyl ester s

8- Br onp- 6- 0x0- 5, 6-di hydro-4H 2,5, 10b-tri-aga- benzo[ e] azul ene- 3-car boxylic
acid ethyl ester (0.2 g, 0.6 mol) and N, N-di net hyl -p-toluidine ( 165 ulL)
1.1 mmol) W&#ps i xed in toluene (5 nL), treated with phosphoryl bromn de (

180 0. ef lL.uxed for fter,.c oI'n, t.he xt ur e_was
evapg!rJ at edgaaﬂof‘%é?? g#"a’ﬁg’% eﬁﬂl)r'z'd{"é%% ?‘ﬁl g@[i]gl ﬁf‘%‘az’éﬂ’d“%\/ﬁpér (
10 m.) . tqu (Qrzganhahbgysénzyas sfefigl-3{edihydiol BY- Hehmmﬂx]cﬁm tnRens-Hebne
.evapor at e

annyar ous. 534 0 R oo pBR R N %%'taﬁﬁa IR NN N R,

resul ti fd xture

-was evaggrgatﬂg%w}ag t gggg;ﬂgﬁg iﬁfjds?é’r% Bﬁgﬁpg"f‘ﬁ tg(ﬁe su‘gé(lelggé‘%fgelé}p]ep m z

364/ 366 ( Mmm&Yt)@s ddded debpivise Qn&)h@m?rg%Hl(DUﬂGiﬁZ&oﬁltlﬁuéiﬁ)}Z[SH'I%eﬂsult[ﬂgaZO' 0
[4,3-d] [ 1,4]-henzadi azepi ne-10 carboxylate A m xture of

8- br ono- 6- ﬁ?d‘?f&éﬁﬂl&n@fws BseﬂdﬁtefﬂY‘é‘z@%‘éﬁ%{eéfﬁfhl ene-3-carboxylic acid
ethyl ester, (0.4 g, 0. 6 mmol) in ethanol ( 16 nlL) containing triethyl
orthoformaé&ﬁpé% uL, 20 1.7 rrm)l) was heat ed under refI ux for 18 h. After

cooling th ure, was eva Chro |ca gel eluting
with Et C)O\c(g @rg}ﬂmtﬁo@’hﬂ‘ elﬁ!lf %*PA%@&Q% 8- C. Exanple 4
(I\/bt hodiB) bensdjklagtlers- @rcmxﬂl-& a%l&ethg)bgste&l aza- benzo[ e] azul ene- 3-carboxylic
acid et hyl ter

8- Br onp- 6- a@e@gg%l%ly%ﬁnslﬁw mls 33 pupel) yﬂ%dlwh‘?ép@;félfdﬁé%éié»@a}eéwﬂ c
acid ethyl \estef, (2 g:Qnd éﬁ#e&nguwma ?gghg}gﬂl)ﬂﬁgﬂgkn%wlﬂ&bﬁee@bﬁor a

19. 3 nmol) Were mxed in c zene er ~argon.

oxychl ori desf &irolp. After QiR hgFoP1 h anazo %tclci%dlu%nro@ (@RS Riihe and the
resulting m xture heated under reflux for After coolin the m xture

was evapor Sahylencapirmirasgtiapig el estari(3ho geaOOémapl)ngTﬁFt(ﬁoen s addedyj el d:
1.4 9 9 .
10- (g ( cl é% ?18mrﬁ’g%g§{l%zgixfgg/|l gzagi( ?(g?(;l ’)n‘é?amhﬁ(l)%?yo“gﬁlorrﬁ'ﬁé 6[leeg‘é)fcy T

% (234]q/t Ir [ bzﬂi}nb)l ’f-‘[ﬂnefﬁl;}d-B]t{ dhgéio-b?ﬂb@&j ]a&]dhz&;}ﬁn—SS@fﬁb CBFSI 35, 1%0 mmoll)) (péeparedh
cl opr opy 1 4] oxadi.azo 4-di et hoxy-benzyl ) - 8- nmet hoxy-
4, 5di hydr oapdescribgsl %brow%)z%asaéﬁ%at[ﬂﬁ’aﬁupw sqs}\léntwbmé/m@mw upg apwﬁq?zpo

1/ 12887 He { h d d F
nL), cool e)éa%ml Y}%er}(fsol aa%?ﬁ’eét 28 Hzg‘l é\ﬁﬁey “t“h a é,%ac °J|\9I§Z B'I'I\c/Pte‘Yaélﬁgg? #- 'é Li in
hexane (88oglahg RS §d§ﬁen§fdnr\ﬂsréﬂo¢v9& tolwar Op téfoond &n@er:ﬁul%o.in‘dtvba?& (8% mL)

(E/2)-N -(3-cycl opropyl - ]
oxadi az¥l - Bd¢ ¢4ﬂn£¢ F}W@@l%tlﬁyheﬂ@ wedrir defhe for 16hAfepr caalingrths! hixture THF

(50 1) was, 29 APind e litsoloed HDERAULS 19, PhANIRISALL HAR WRRe Sk o

for 30 mn n e cru uene ution o

2-chl or o- 4HE (4 M 2vei Woxl,) mwmmhurmhxdm;nsadmdaww%mbedmd (NS )iand]
di azepi n- 540 e(tF&':t}éaﬂmtoé%a sillid elae(MjIﬁ% VIUPEL A, Fdl: 19 O(iiat’/r )E. b‘Bg Ca;[/vi

-70 C contin Tereac on m°xture was quench
acetic aci d3§3MH‘r1l) and allowed to warmup to rt. Wat er (30 nL) was added
and the,deep red

Steps
8-Methyl-6-0x0-5,6-dihydro-4H-2,5,10b-triaza-benzo|[e]azulene-3-carboxylic acid ethyl
ester
5-(2,4-Dimethoxy-benzyl)-8-methyl-6-oxo-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 CHCl,

th

(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 x 5



1 o solution was heated at reflux for 2 h, and then evaporated. The residue
was dissolved in CH2C12 (200 nL) and extracted with I N HCO and 10% NaHCO3.
The produgbp parwbal | ized directly from CH2CL2 upon concentpcgiipofyizs¥y el d: 11
g (53 %. nmp >240 C mz 487 (M. Step 2 3- (3-Cyclopropyl- [ x,2,4]

oxadi azol - 5-y1) - 8- met hoxy- 4, 5-di hydr o- 2,-3010b-tri azal5 benzo[ e] azul en- 6-one
3-(3-Cycl opropyl -[1, 2, 4]

oxgdi azE)I i5n1y)| Incbthe drghnil 18§k MK&rihfm?é;SQ)a)&md&gﬁpmytiedﬂ'gﬁthwibhovéﬂx Et(dzﬂb t ;i az
a- ben~of e en-6-one (5 g, were dissolved in CHzA 2 (30 n),
cooled to 35%“ Qﬁia?%%s-(e%%t%?mdded, fol | owed by
trifluoronethanesulfonic acid {2 nm., 22.9 mol). The m xture was stirred
for 4 h at Sltéig621@d eoé%ng&heﬁtlsdlhﬁ)d@fssi ehlerad-ssethyl e-2J5,10bkt6dA- ( 100 nl),

and extractb? VYIE % NaHCO3 fh'-tf[] glrod ct precipitated upon evaporation
of CHzdD. bengd azélegeécé agylic 3t ety ESiRY 7 337 (M. St-ep 3

-] 3-{3-Cycl (EPCHH)YJ) -8t méthe1-4H-2,5,100- tr1aza—benzo[e]azu1ene-3 carbo*cyhc acid ethyl ester and

oxadi azol - | ) - 8- et hoxy 4H— ]IE i.aza- ben ﬁ? h azul en- 625

yl ] - hydr aZ| yl3-msthy SFsimidain iSTa 1224]4 iazolo[3,4-d)[1,4]benzodiazepine-10-

oxadi azol - 93 ﬁtgret hoxy- 4, 5-di hydr o- 2 5, 10b-triaza benzo [e]

azul en- 6- one , 3 mmol) and NN—dlmeth yl - p-tol uidine {0.856 ,

mol ) were 116nO)sQaI5,éeh thrgeHrE)S;IObrteataeleﬁwtetazgkasér@rlwxym%ﬁnﬁi atélyl(o 935
g, 3.3 ﬁ?é‘?ﬁg! 5] ljn rqu{‘t Nlémtf'eth&gé ttﬁﬁ‘i%lﬁ’t@m Q‘ﬁ‘ﬂg@ r’ﬁh?di) wad r{x&@d {i£si due
extracted W|t CH=C12 30 and he organi c | ayer was

dried, evapblupbenzenedi Q@dt)\z@det ﬁgcrthPltcwhm)Jso laride44-6 ankni>P mmol) was
sol ution Ofa{jagﬁ'xp{ogﬁﬂe [ RGiNRd ke %Hﬁu{l i'ngxtm-e ﬂeQit dbr Aluk &r! 18 After

over ni ght he m xture S evapor at ed rectl romat ogr aphed on
silica gel qonllwmmwqupor@qéambnendne&hesubmmnwwﬂr@|rm1utt(r@w4s g, 38

0 mz 35
10 (3- oyel idaéswt in ciorhERscfie (100l and then NNrethyldisppropylgming (57.mL, 3o,
02L108715 26n Eﬁcﬁommlhg@azxat 4142,6ﬁ]mm0é)zadldgf{i An%tlm]r{aslﬂmigbemdbazte@u ne
3-(3- I 4
oxa azol - TS Yol ffn £ Aer cpoling the mixture was evaporpted and dissolved in CHiGle 1 1
(0.1 g, 2. 856m1it))andrthcrr(2@mi-91 The oteshisrawer wag @Piﬂﬁednﬂrlect)(l\%sﬂﬁnh)i wer e
fl d I
ce and t ne iy AR Chiboindgraly i afcs g BLERZHIG TGS L 935 B 4 %Eé’
mz 361 {I\/tamE)v&at)tmpazsﬁ%mcg/cl opropyl -1, 2, 4- oxadi azol 5-yl)-3-nethyl -
i mdazo $ 1,5-a] [ 1,2,4] triazolo [4 3d][1 4] benzodi azepine Step 1 10

3-(3-cyé¥ opropyl -[ 1, 2, 4] oxadi azol - L]5{) 2 4- di met hoxy- benzyl ) - 8- net hyl - 4
, 5-di hydro2,5, | Qo- triaza- benzo[ e] az "éﬁﬁ’ 3 one

4-(2, 4-Di Likhidh ! -
di <(512ep| nemg;tg d?é%gw%}l.)g%?ﬂa4h%is ]F] ﬂ&hﬁ%&&lﬁ;ﬂg?l};};&g};? f(z)az%plngzll rltg (6.4

m., 44.0 mﬁﬁrl)o"é)i@rte m xed in tol uene (50 nm.) and heated to 100 C. Then
phosphor us %%/q:hl oride {4.0 nL, 44.0 mmol ) 15 was added dropw se and
heati ng C was continued for 2 h. After cooling the m xture was
evaporatzéd Glepeeryddi benzotd - oxazine-Afydiang) used directly in the

subsequent &hﬁﬁturte%ﬁaﬁtta&bqgo}téﬁweo& adid. éio gtts ﬂﬁnéotm éthg&em&bﬁﬁﬁtaveed

in THF (60 nl), cool ed under Argon t treated

M sol uti on @f75rmBui84 mmaikipiexans (2Bmf) | WaﬂbeaSe ey reﬂﬁtf{tf%fﬂ ki A%?I‘ glingr 1 h
at -70 C, aac%ﬁfl Eﬁlbﬁlag of 4 )(n@) AN Mde(l%nal‘n@itﬁ%rtﬁ@ét re@lgx [:oﬂ-tm?ueﬂ]for anotlger 3h.

oxadi azol - gl met h di met hyl - f or ram-di neuﬂ ? . in THF (2
After coolmg, the mlxture was evaporated and the resulting solid dlgested 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 2.5 h. After cooling to room temperature the



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 hoxy- benzyl ) -7-nmet hyl - 3, 4- di hydr o- benzo| e]

[ 1, 4] di azgpifessone (5.28 g, 14.7 mol) (prepared as descChichagoppR¥e) was

added at -70 C, and subsequently allowed to warmup to 10 C over 1 h, then

cool ed again to -30 C. After 30 min, acetle acid ( 17 nL) 25 was added at

-30 C and the suspension was allowed to warmup to roomtenperature and

wat er (17 prddjpiaatdiess fireded off and wasted mgthriclens (€ xs20 mi)eviieht: 49¢q00 vOIPEL at ur e

for 12 h. ggﬂhrxl% ure was evaporated and then redissolved in EtQAc { 100
Thi s r)wasthen washed with HO ( 1 M 2 x SO nL) and sodi um

hydrogen catépdnate (sat., 10 m), dried (Na2S04) and evaporated. Filtration

'(r)anSI4|7|| ca e(Jllgellr lﬂ -(ggﬁm {neg'l ?Bbylbz‘;%(o%%lgﬁ %%fﬂwdro genzo[e?] Pl,lﬁai%zgpigg? A

oxadi azqd on¥! }-8-net hyl -4, 5-di hydro- 2,5, 10b-tri azabenzo [e] azul ene-6-o0ne

O Dy B Pt DB SN ook By e raion

b-tri aza- l@?Bé%iﬁ‘lm@BHh&m@NGdlﬁﬁﬁM glt?)hﬁdﬂe(ﬁ% ALMDE mMHElS wekshBRdesd i n
CH2Cl 2 ( 100 nL), cooled in ice, diluted slowly with triffuoroacetic

aci d (85. 2toHyne (3mL)r@§ihqatng0§80 u@@nnmgsnhoe@a@dcupnée C’awulhmmmol)
trifluoronetha fonic a 4.9 S5.7 h i on was
stirred at o8 8Pisf and heasina? 10026, 55 chelned (oad i AteE coniDEabeq and
di ssol vef xR FhPevapdidbeddnd diveRbeth THE N1 GAL) bha IydheaemeaHiReRat e ( 10
% 2 x 50 n) and the organic | ayer was dried (Na2S04) and evapor at ed.

Di gestl on ﬁ‘hbsEﬂ‘GQéSfGPloo m.) followed by the slow addition of hexane ( 100
The sg{%d; obt al ned was vvashed tvvl ce with EtOAc : Hexane (1:1, 2 x 20
Yield mz 32l 10 Step._ 3 _6-Chl oro-3-(3- cyclopropyl

[ 1 2, 4] o%d@r“a@ﬁpe@o /%’ew)h? éﬁﬁ‘ﬁf%’g}’l 6p0-5,65dihydra-AH551Wettazpe] azul ene 3

(-3-Cyclop 'B@ﬁ’%’d)[e] aLulJ:m%?’ ‘Harboxy c acid ethyl ester

oxadi azol - | -4,5- |hydro 2,5,10b-tri azabenzo[ e] azul ene- 6- one
(9.3 g, 28.8 mml)_and N, N—dlnethyl p- toIU|d|ne 12.5 ni, 86.5 15 mml)
were ni Ked Herampihgldiwaranere.8ml.0d dmmohrvrsdisselyeshin BﬁBé%ﬁmLMoglﬁsl ehtlerr i de

s ture hedirbaToh, X6 3pd BEREASO5H, Aty § POT LSURSE BEHTRL I hlS (oot ] ' N

m Xture he er Cco

evapor at ed 1N ATtk EaG1Ado i bt POkl epoma(aqnmt,sﬁm(oso m). The

organic layer was separated, dried Na2504) and evapor at ed. Chr onat ogr aphy

on silica gmths&wnngo)mﬁqenc g ethy! eSteAéb@%ﬁ:es 1 ondl) in FHE(8 ml3 ves addeg, QIB‘-D /()

T damof i ShtinecpiBniied i 13i40L0h O R & fydruchi SRR it dfofp, " O
6-chl or oy 3bé&zy¢)ymlmpr@@y43 4- amgd&}b)amd[eﬁzm]dl&epia 5&mlelfl eagtznyhn%tb 2,5, 1025

triaza-bezo[ e] azul ene ( nyl hydrazine (1.1 g, 17.7 mmol)

and N, Net hyPi§Parse 3f é?ﬁﬂlh?ﬁ #é)ve)lw ?#éed g *30 rrﬁ?oar)d swswaﬂbﬁm&ﬁ@wese upL)

evapor at od GRS e i H¥soRA der bn T B Ry e Uhar B L BN, The
organic | axaaea@cs_séeeaahattﬁg Oujgédsﬁﬁ_&mméa toamnp«?apfo%hf%mp%mmgr aphy

on silica gel eluting wt Acetone (30:1 30 (80% .
m z 346 (Mwmler (AP rQBBlckglsé a@d t}@mmjﬂng mixture heated under reflux for 14 h. After

10,3 % SR it ekt Des LSRR O G358 gl
PCT/ EPOL/ 1288 thestwasbed wi d—IQl 1M,2x15mlL) and sodium hydrogen carbonate (sat., 10 ml),
dried (Na;SO4) and evaporated. Chromatography on silica gel eluting with EtOAc :
Hexane (19:1). Yield: 1.9 g (99 %). m/z 464 (MH").
Step 5
30  8-Isopropyl-6-0x0-5,6-dihydro-4H-2,5,10b-triaza-benzo|e]azulene-3-carboxylic acid
ethyl ester
5-(2,4-Dimethoxy-benzyl)-8-isopropyl-6-oxo-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 mL). The



3-(3-Cyclopropyl -[ 1, 2, 4]

oxadi azol - 5-yl)-5-(2, 4-di net hoxy- benzyl ) - 8- bronp- 4, 5-di hydro2, 5, |

b-tri azawenzmig? €] azul ene- 6-one PCT/EP01/12887

4- (2, 4- Di met hoxy- benzyl ) - 7- brono- 3, 4-di hydr o- 1H benzo [e] | { (i/

di azepine-2,5-dione 5 (5.0 g, 12.3 nmol) -and N, N-di net hyl - p- toI uidine (5.3
m., 37.0 mml) were mxed in toluene (20 nL) and heated to 100 C. Then

phosphor us (il Bl ek tgfitae $2cSTRIMONB e SRt ORM FRO RS et 1o

| nue ter coo the m xture was evépor at ed
and di ssol \mnhol)nTH'é—Ed(sﬁmtmh)waamnkrerteldodmrtemiplexyatura fcirh?eh sThsmiptertwastthm

coor a0 unady SHETRS gk et Cioch (R, Whell iR ol blerhblo Stesfl 010, of

n-BuLi in P%,)(Zamé n(IQ&nB thd orgdidic Tayemwhs) driedf (ﬁ\hﬁS(M) and evapofated. ITituadtionAGitlC, a

e b S @F{%%{heﬁ)zgﬁ"ﬁy@bg rﬁ{/?%’%}i@h{i dine (4.8 g, 24.7 mol) in THE (2

m.) was adc@g_and stirring continued for 1 h at -70 C. Then a sol ution of

2- chl -4 - di net hoxy-b | )ip 72 D -3, -di-h -

(140 oz o SIS RE OB ol0p RSP U S RE Bl bl i)

;Nﬁs addefl a’&lsoﬁ&pﬂ -6-a%0- 5$déﬂﬂﬁdt{tﬁmHg%5 ,a08- mdbte@zo{\qémlm marbexﬂic@\tﬁret% 13 t
en cooled a r was,. added a

30" and ere” Dulpersmann band B sigvk PiaRifin B o rindbatruddiy

vat er ( ;¢l4 diloroBddest @G deesibhl pgosrishzs;dsroecy&maee@wmr@@mrﬁamg ature

for 1.5 h. The m xture was evaporat ed t hen redi ssol ved ( 100
m.). This sdded amowatsrrmhr@ﬁnz@nmwmg mixyare heated ynder scﬂgm fcm_z)h a:?nfuers odi um

hydrogen cay , r ratl on
DAL S St e O o O R O
5361 538 ( MYieldt 0~ 3- Cycl opr opyl -

oxadi azol - &z yl 3 - 8- br onp- 4, 5- di hydr o- 2, 5 10b tr|a2a25 benzo[ e] azul ene- 6- one,
3-( 3-Cycl yl-[ 1, 2,4]

oxadi aza$ - ithyly3-Gopeopyl-8Hrimtidane)1,bendyd.3 ltBadelal 43-d [ B4 ]dbénzddinzerdne-10-
b-triaza- berbzgcy{a%; azul ene-6-one ( 1.1 g, 2.0 mml) was suspended i n CHZCh
(6 n), cooled 71§ ce, and dil uted slowy with triffuroacetic acid (4.7

m.). The r S tah

trifluor ome%tS gfnoggﬁl ?@é tﬂ \g% ]é)% ﬁﬁﬁfggﬁé[rzﬁ#gf%ﬁe B %arbogofc 8d Hyl sltecfrgso was
stirred at madn:Emebs éﬁflm’&l)‘ldbfﬂlf@ 380mg §14 ek and Nakdinethyley sgdeidinedd4 and
di ssol ved iy, @I'ﬂaqu%of) vaeQe Kedted WREOGEANM mhﬁﬁélbémertevdrrﬁy)e@r @@hbﬂ‘f@tte@ct(cﬁxat

10 m) and 't he or a% dried %809 and (o, Tritur t|on
Wi th Et &hc MEEEeas eﬁfﬂy‘{ri@é Ryromagtosr S’feI(aW#e) @é omeldo%

-29 PCTI EP%M%B&M?) i €60-463 °C.

6- Chl or o- 3- (3-cycl opropyl -[ 1, 2, 4] oxadi azol - 5-yl ) - 8- br ono- 4H
2,5,10b-triazabenzo [e] azulene 3 (-3-Cyclopropyl- [ |, 2,4]

oxadi azol - 5-yl ) - 8- brono- 4, 5- di hydExa@dpk 4@ethod AYa 5 benzo [ e]

azul ene 6 e o b or it B B U B Ao e L P
oxychl ons decafZokate

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: 33.5 g (91 %) m/z 403/405 (M).

Step 2
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-benzo| ] [1,4]diazepine-2,5-dione

35 (3.0 g, 7.4 mmol)and N,N-dimethyl-p-toluidine (2.1 mL, 14.8 mmol) were mixed in




p,L, 3.1 nmol) was then added at roomtenperature and the resulting m xture
heat ed under reflux for 2.5 h. After cooling, the m xture was evaporated
and then wotepa6ised with CH2C 2 (50 nL) and water (25 rnlL) .pcierodissgni C

| ayer was separated, dried (Na2S04) and 1o evaporated. Chronatography on
silica gel eluting wth CH2Cl12 : Acetone2330:1). Yield: 550 ng (67 %9. mz
403/ 405 (MH}. Step 5 10-(3-Cycl opropyl -1, 2, 4-oxadi azol -5-yl) - 3-brono-9H

i m dazol[ 1, fplishe13@nd.)ahd hzated il BFIC. Thén pho amdm@ﬁm 74% mml of
6-chl oro-3-(3 clg]g?opyl 1, 2,4] oxadi gz sPﬁ - 8- brcf)b(rar(o 4@ 7

ot ri aza- bwzchg]i daopwienan h@aog@t 1€Q°(1)N28‘£0m1119d of aﬁriyl'lﬂgcdcmitmmia(rkzeds 0

0.41 d N N— -t ol
.E:RIgor obenz¥ étl(%rhwia]ﬁ_svaa%sa %er ﬁl ugd%'%‘ﬂ?'e@e nflg% glbﬁngkﬁqde‘gggg%ﬁtﬁ’dn t}P‘ﬁe
m Xt ure wasibgsqppat sttpd. Chr orrat ography on silica gel eluting with CH2CH2 :

acetoneS(SO > 1}. Yield: 94 ng (62 %9. mz 410/412 (M. 20 np 259-261 C
-Exanpl e "8

10- ( 3- Cycl %%Pépyl -1, 2, 4- oxadi azol -5-yl ) - 3-net hyl sul fanyl -9Hi m dazo [ 1, 5a]
[ 1,2, 4] tsi(2z2dbiendthoB3~bdnzlyl)8- %]oh@ﬂ-@db&@ﬂih@ﬂrcﬁEH& S PO triaza-

6- Met hyl suelé_% i;"é 1H be bb#l lﬂ‘}‘d’-‘gé 1oxa2| ne-2,4-dione This internediate is
known and é‘br et YIeRlbwn in the art, for exanple in the
fol | owi ng w@yamé’ehwﬁmuia@ew 1 2nlq0k, a@mﬁonmatamsb@ae&hcr}ap(sd) th#), 2odled dRder NMMOI )
and ethyl chloroformate 30 (2.9 ni, 30.0 nmol) in di oxane (25 n.) was

heat ed WndArgangbl-71Q °Cozndtreptedrdl ey “etbcﬂ 1. ﬁ@4 slgiderypf wifubi indwxqe. (34 Atk Livas

added and tin refl nt X. anqt her ..3 After coolin
t he ni xtur %é%mgl\}agg?a?f‘é'ﬂ“ #‘J?Eiltch‘r‘i’é QU Iatﬁo i %(g) &415@@} PRPth tert- gutyl
met hyl et hgfethyld@RndRs-dcetlc deid &lerésr)er WS&%@Q'S&EH%DQEVFHIBJIb%L)st alided, The

solid wasthenflltered of f and washed w tert-b | nmethyl ether
hept ane ( dndstirtipg rtrnyltmméldefbdl h aB—@ ‘(CSQ" hgs agplution of 2@BIO¢<M4I—€2)4 dimefi®xy-
02L40. 187 ;30 FPO1/:12

0 (2.4 Dt nRHOL . BEOG Ty S Rabiel ot iesemin gy P .17 4mmel fTEF (10

[ 1, 4] di gzeRjine l%péfiu%aesansetﬁws) Wik ddldedatBioly, §1§H§Lﬂ)@ydlreﬁﬁ‘y HRRzdtbd] [ 1,3
] oxazine-2, 4- dlone (4.8 g, 23 mmol) 5 containing

(2, 4- di et Wamyupenzyl(a?ﬁj nodr- ldcelnqnmoakeddg415 1680 °QSAfrardD minpacpticadid (Bml50
m.) was heated,  under refl ux ¢ for h., After cooling to room
t enper at ur wag #ldeg b it a@%thmgsprepfl% wagallreddn arapmatnda rapmﬁerﬁpfxryrtgﬁ ando x

20
) - @%&r &g gﬁr)rgglﬁépan the ?@sﬁltfl}’l :f'mg(Mf@' heatﬁi fhd rélfglk for %h xrﬁ(f)telbcoohn

2-Chl oro-4 oxy-benzyl) - 7- net enzoFe 111, 4
] di azepi n5thermaixture was evaporated and then dlssolved in DCM (%O rnL) Thxs solutlon was then

4-(2, 4-13 ngh Q%Xvﬁ?ﬁ@ M2 r33:31':5 Wﬂ,)sd‘ﬁldfsgaﬂllm }?fycffogérhéé% y_tsge S ‘ﬁl;l?,]dned

[1, 4]d|aze i one (63 ol ui di ne

{489 p. L, (gNahS@nbar)d %@p@rarﬁdx @roma&oswéﬁen(sélcw)l ehmgmﬁt %t@f‘tc() Yigd 09 g Then

phosphor us %le‘y hhArdo88s0t p.L, 1.9 15 mml) was added dropw se and
heat i ng at( 0§C was contjqzﬂued for 1 h. The resulting dark red solution was

used direcBlepdin t he subsequent step.
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-6-0xo0-5,6-dihydro-4H-2,5,10b-triaza-
benzo(elazulene-3-carboxylic acid ethyl ester (2.6 g, 5.2 mmol) was suspended in CH,Cl,
(15 mL), cooled in ice, and diluted slowly with trifluoroacetic acid (11.9 mL). The
resulting solution was treated at 5 °C with trifluoromethanesulfonic acid (680 pL, 7.8

30 mmol). The red solution was stirred at room temperature for 1.5 h. 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,SO4) and evaporated. Trituration with
EtOAc. Yield: 1.8 g (100 %). m/z 350/352 (M).

35



Std 3-(3-Cyclopropyl-[ 1,2, 4]

oxadi azol - 5-yl)-5-(2, 4-di net hoxy- benzyl ) - 8- net hyl sul f anyl - 4, 5di hydro-2, 5, 10
b-tri aza- prneuoke] azul en-6-one 20 Hexanet hyl di sil azane ( pegepiiadg76 nmol)
was dissolved in THF ( 10 nlL), cool ed under argon to -70 C, and treated
slowy with a 1.6 Msolution of n-BuLi Lpghexane (3.5 nL, 5.6 mmol ). After
stirring for 1 h at -70 C, a solution of

(E/Z2)-N -(3-cycl opropyl [ 1, 2, 4] oxadi azol - 5-yl met hyl ) - N, N- di net hyl - f or mam di n
e (0.66 g, s@pd5aR®K) i n THF (30 m.) was added, and stirring continued for 1

h -70 C I 2-chl
(2a21 di met ﬁ&x?ige%?;‘ﬁ}‘u% ﬁ@rﬁwgﬁgfl 9]|a2éeae -HieAParpliansith e ester and 8-

{1, 4] di azepigne-60MRIrdAné-4H32,508- tﬁmLB e B[epaleRE 38 BIBSHE ) was
added at -70&]& and rsu%se% uent | é al | ov\?ed {e?;&warm up rto at b%gq%ﬁggéé% 1 h,
Ly r

t hen codl ed- Par@mm610605@d dpg-¢ Z%OHrﬁﬁza%@m[eﬂaa&w Math@)cylmlda@hnéd at

-30 C and
water (4 ) CaRe Ot e Ry A e B b ey RS R g B,
30 After cwlbmg(,s rhihg trigated with phvspleotpliabatided 180 chgt 0.6mmeliand etfigdd ot 332 CH2

20 nL i.s sol ut nwasthenvvash ith HA 1M 2 3

Coi i by ASeef ot Bh et a evABaraTA ) fle (st wastrsaciddpiah, CERCRIEy

%2 OETHN'lf_lggr%g?)énaﬁvagéﬂ(ﬂ@ﬁ)lgerhée(bxlgﬁmﬂgly‘é\ﬂ Wit sepdotied, dfied (Wa,SDAAndtHedd . ni z

e
oycl opr y|eraﬂpozata<i f‘afdseéeéBF was dissolyedin FHR LA glp) gl treated withhgnpnbhydrass gp_ ¢ r j
gZ ?3 Q/V\DI 0361ut181|a &Bﬂydrgzlne 8Q¥, EPEHF 2881, bendmol)@hd akdeeiiltify @MlLture heated
Cl opr
oxadi azol - B El)yregLJ(érAZ&r frieneling dhs Aot wisegRuaied ang thesobdmagsed- 2, 5, 10

b-triaza- qua[ﬁ}laﬁahﬁ;@ecﬁreﬁﬂﬂeﬁ 2680 38366 (). Mol ) was suspended in CH2C12 (5
m.), cooled inice, and diluted slowy with trifluroacetic acid ( 1.3 ).

The 5 resul—ﬁPF?g sol uti on was treated at 5 Cwth trifluoronethanesul fonic

acid (7% uL, .The r uti.on tjrr at roomtenperature
for 1.5 h. ﬂ*ﬂg SHYQW%I"\AH%‘?&ZH 5—& ot tiazg i‘hgfﬁ s‘ﬁg?e\'i‘é iagepio2 (10
m), vvasheqaf.yoma§od| um hydr ogen car bonate (sat., 10 nL) and the organic

| ayer was dried (Na2S04) and evaporated. Tri turatl on with Et OAc. Yield: 160
ng (81 % . Anjxtamsof @WPO qby@[aéwogﬂéﬁcp 10b-triaza-benzo|e]azulene-3-carboxylic acid

6- Bt omo- 3 (L IPIAPH o) ) i P o TR A s,

2,5, 10b-tr €z0
[ 3-(3- Oyl apr ool s, Héatré}iomddi eeflak f&r- 181h. -Aftafrebdﬂ;ﬂgsthé fraxtyire vid evaporated.

oicadi azol - SIPpaREHERpRalRe Aol o Y514 S ptatok s RefBr by
azul en- 6- onRgp foglédh s, 0.45 mmol) and N, N-di rret hyl - p-toluidine ( 131 uL,
0.9 mmol) Were m xed in toluene (5 nL), treated with phosphoryl brom de

(143 ng, 0.5 mmol) and refluxed f@kample-4 (Mdtesd Bpol i ng, the m xture was
evaporated and the residue was extrac?ed with CH2CI2 ( 10 nL) and water (

10 m). The-QheasBbrbwerHES 16 adzatbedzo elak@ene2d chiNa, Cl(ﬂ&g 1teta@9
evapor at ed. The resi due s redissol ved in THF (. 10 ni nlEP f Wth an
ol

anhydr ots SoPIAMSA-aFP-hYarydrerdt 2,9 10p- tilwaﬁqu[fla@ume 3era t he

resul ting et U Pg eARRELIYIKERN, N RlitedhyT- ?ftolllgiulib %ﬁs ﬁatrw:@ﬁim&lgwmemmeemw e
was evapor at ed and the solid used direc ly in the next step. nlz 368 (MH).
Step 8 chlorobenzene (25 mL) under argon. Phosphorus oxychloride (882 uL, 0.96 mmol) was

added at room temperature and the resulting mixture heated under reflux 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-yl)-3-methoxy- 9H-imidazo|[1,5-
a][1,2,4]triazolo[4,3-d][1,4]benzodiazepine
Step 1

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



25 10- (3-Cycl opropyl -1, 2, 4- oxadi azol - 5-yl ) - 3-net hyl sul fanyl -9H i m dazo [
1,5a] [ 1,2,4] triazolo [4,3-d] [ 1,4] benzodi azepine A m xture contai ni ng
[3-( 3-cynlpyemd - [ 1,24] _ PCT/EP01/12887

oxadi azol - 5-yl)-8-net hyl sul fanyl -4H2, 5, 10b-tri aza- benzo[ e] azul en-6-yl ] - hydr
azine (210 ng, 0.57 mmol ) and triethyl opshoformate (285 uL, 1.7 mol) in
et hanol {8 nlL) was heated under reflux for 3 h. After 30 cooling, the

m Xlt gr e galsieﬁymem Hﬁﬁldzan@ﬁzm?m wmﬂh%) Wik cﬁssblvednrgEHFq‘tmmng cmgltzeh t(EI—EQ\C

Yi e 4 77 164- 1 1Q87 Exa

T Epow 1 Spendtrsaind Sy g M Iager B inheRnedp ML) et sureiig or

[ 1, 4] benzods ﬂiﬁﬁpdtflﬂf) 1@ @siﬂthwhydfiiEE)TIh‘e(SSw&Idpeépy&[sz 4q¢3sadiaz@mx(wmvnd

pal e br g\évgalsﬁg'é n%%r?ldme%?g 4g 8405m(ljne ) 1;1|ﬁ-ﬁq(§0 th ae\sra%%gg over 15\r/r?1|n 39)
10 ( 3 Cycl gRe Q&ﬁltrrij‘i’alﬂge(%&&@ibﬂm& storrid Jor $bhmhif] £44a70P @, therdthe crude toluene

[1,2,4]triazolo[4 ] 4] benzodj azepi n syntheS|s f. the title
conmpound, pEoRPh i‘é}l?’@' 4- “?9 Oxy G@Z}@' 7methayedht gé’&’dF‘h Het er ocycl es,

Vol . 39, NBenz%[e] E?Qghazlepln@&@ffptl% Sld; 4Btvbl) Ivak h8@do@F 3 mislaa@ stirringdatal [
1,2,4] triazolo agnzodl azepi ne- 10car boxyl at e The synt hesi s

of the tit &0 Lokpafined fgraff%m regsipRy mixiuEe wasgmenchedat—70 1 with @stied in
Het er ocycl gsid (Y@ l'nL{%gd alNdwedZo v3391914u5p foort E?V@féptﬁ) th®) was added and the deep red

10- ( 3- Cycl opr opyl oxadi azol - | uoro-9H i m dazo | ] (
1,2, 4] 10 aqlan@npms beﬁteq atre&!})b@ﬁ%bd?r&kékﬁnﬁ&am@ew&@ﬁw%wdﬁs@hf@d me

compound, mzeslp(z@wm%qha@xtrm@w@ﬁNH@?MS;O%&N J megrddhcﬁag,aamgy@l es,
Vol . 39, No. Exanple 13 Eth chl oro-9H i m dazo

[1,2,4]tri ézrsctb[ ﬂm&@ﬁl qlatlpqqf@ﬁf@ﬁraé@@pmt 1bg 23 Bopp 2240 ﬁ@/gy‘iﬁﬁéé) s of
t he t|tIe wz\a/und pal e brown solid, mp. 226 - 227 C, is described in

Het er ocycl €s ol. 39, No. 2, 1994
3-(3-Cyclopropyl-{1,2,4] oxadiazol-5-yl)-8-methoxy-4,5-dihydro-2,5,10b-triaza-

15 benzo[e]azulen-6-one
3-(3-Cyclopropyl-[1,2,4] oxadiazol-5-yl)-5-(2,4-dimethoxy-benzyl)-8-methoxy-4,5-
dihydro-2,5,10b-triaza-benzo[e]azulen-6-one (5 g, 10.3 mmol) were dissolved in CH,Cl,
(30 mL), cooled to 0 °C, then TEA (30 mL) was added, followed by
trifluoromethanesulfonic 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 CH,Cl,. Yield: 3 g (86 %); mp 245°C. m/z
337 (M).
Step 3
[3-(3-Cyclopropyl-[1,2,4]oxadiazol-5-yl)-8-methoxy-4H-2,5,10b-triaza-benzo[e]azulen-6-

25 ylj-hydrazine
3-(3-Cyclopropyl-[1,2,4]oxadiazol-5-yl)-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 CH,Cl, {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 Step 4
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)-3-methoxy-9H-imidazo[1,5-



25 Exanpl e 14 3-Chl oro-10-(3-cycl opropyl -1, 2, 4- oxadi azol -5-yl )-9H i m dazo (
1,5-a] [ 1,2,4] triazolo [4,3d] [ 1,4] benzodi azepi ne The synthesis of the
title conp@updigral e brown solid, mp. 298 - 300 C, is dexgiyed12937

Het erocycles, Vol. 39, No. 2, 1994. 30 WD 02/~0~87 -33 Exanple 15

PCT/ EPO1/ 12887 -26-

7- Chl or onet hyl - 10- ( 3-cycl opropyl - 1, 2, 4- oxadi azol - 5-yl } - 3- met hoxy- 9H

i m dazo[ 1, 3H]1,%,4]txi@zodg[ 413 dldb.d]bengedi®epine] 1, 4) benzodi azepi ne 5 Anal oguously
tzgoeéa”ﬁ} ° [i—égﬁ’,ﬁyﬁ%pﬂ'@yﬁ%ﬁg}]%}@%ﬂilzglr-.‘g)-yﬁlém]éﬂ{o&'y—rﬁ}-a%Xl\l)gttplgznebenzg[leﬁazuén 62 P
10- ( 3- Cycl QﬁFh),plydmdg @. g, @autingsd pdndbtrigthy} Grthabivoate (7.4 42y (.89 hnhel) dazeo[ 1, Sal
I 1,2, 4] tr zoI Q zodi 10 Anal uousl npl e
5 (step 4) rofng T basalth e bt Bl as e M il o B 5 e mig bie e
(MH}. Bxanrpisalslfiltered off. Yield: 80 mg (78 %). mp 252 °C. m/z 361 (M).

-10- (3- Cycl opropyl - 1, 2, 4- oxadi azol - 5-yl ) - 7- et hyl - 3- net hoxy-9Him dazo [ 1,5
15 a][1,2,4]triazolo[4,3-d][1,4] benzo%l aze 6ne Anal oguously to exanple 2
{step 4) using triethyl orthopropiona A48 d 47 % np 240 C mz 390
(M) . Exanpl(8-G@1ldprbyyl- 132,4ixbdixyol- B—;ﬂpazméﬂ@ll:immrd@ze[ 1,5-4] D28 triazdloP4,3
triazolo [?i},ﬁ-‘gL%ZOg} 4)-benzodi azepi ne 20 10-carboxyl ate Anal oguously to

exanmple 1 BZARDBheny| acetic acid hydrazide. Yield: 92 % np |98
C. nlz 4155(d1 Exanple 19 25 Ethyl 3-nethoxy-7-methyl-9H im dazo [ 1, 5-a]

1,2,4 t I 4, 3- b te A I
o exanil e 31 TR PRI RS RTOr St Do oS o AAre 350
(M. 30 EXQnJ)i(ﬂ; &f&inbhuio[s]amteﬁ@mbnz ( 1 Hindol-3-ylnethyl)-9Hi mdazo [
1,5-a] [ 1 tri azol 4] bﬁnzodlazepl ne- 10- car boxyl at e

Anal oguousl4y(2t‘gj Dasagihore E‘“(Y@ré‘ﬁ“eﬂ))’lﬁs‘}l AtyirpgbichenzaleHd 4 @I%Ptilef%f%‘ﬂ&’ﬂede 35
Yield: 92 9%.050149%kol) 7hd Niifdhyl-p-toluidine (6.4 mL, 44.0 mmol) were mixed in

toluene (50 mL) and heated to 100 °C. Then phosphorus oxychloride (4.0 mL, 44.0 mmol)

15 was added dropwise and heating at 100 °C was continued for 2 h. After cooling the mixture
was evaporated and dissolved in THF (2.0 mL) and used directly in the subsequent step.
Hexamethyldisilazane (10.1 mL, 48.5 mmol) was dissolved in THF (60 mL), cooled under
Argon to —70 °C, and treated slowly with a 1.6 M solution of n-BuLi in hexane (30.3 mL,
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 h, 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 HCI (1 M, 2 x 50 mL) and sodium hydrogen carbonate (sat., 10 ml), dried

(Na,SOy) and evaporated. Filtration on silica gel eluting with EtOAc : Hexane (9:1). Yield:
30 4.8g (69 %). m/z 471 (M).

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

benzo[e]azulene-6-one



WO 02/ 10. 187 PCTI EPOL/ 12887 -34 Exanple 21

Et hyl 3- met hoxy- 7-[ (di net hyl am no) net hyl ] - 9H

i m dazo[ 1way é@ldods72, 4] triazolo[4,3 5 d] [1,4]-benzodi azepi n-lEpsGabdzoxy! at e
Anal oguously to exanple 1 (step 7) using dinethyl am noacet hydrazi de HCl .
Yield: 38 % np 189 C. nmz 383 (MH). Exaypl e 22 Ethyl

7- (2- hydroxyet hyl )-3-nmet hoxy-9Himdazo [ 1,5-a] [ 1,2,4] triazolo [4, 3-d]

[ 1,4] benzcyi(aaz?abp@pazpfml;}m&ihﬁls ﬂpgl(gg%imemd)@ &as@«,rrpbqnéthﬂs; SRinfdrétsi ng
3- hydr oxypr o ano ydr 1

5 Eth
7-[(2R) - 5- chd18b- BW?%FW fﬂyzt}lelse-ér@pﬁ&%i)’ gﬁitlrﬁiaﬁ)o‘ms sssr&pfieg in CHCl, (100

[1,2,4]tri a4p), ebdledH ick, Jndﬂdau&%%mga«ztﬁnhﬂ@oﬂ&&@&@mzt 258 )ATak P&Qliﬁllgy to
.exarrpl el (step 7) using (S)-5-o0xo- rrolidi necarboxyhydrazi de, np 160 C,

mz 408 ( Msoldﬁ)oamzﬂsereztbdMSEChyth ﬁ‘}ﬂ@omrbahugﬁb!)lfcﬁnm&(}k?rrﬂl-m frirtaal. [Fhe

1, 5- d 10- b

Ao o s et SViind 50 St b e TS E R A AT R T o b aR PPt a0 256

g: Srﬁ z 368 diddblvedn EHQ@BK&)(Q]&LEMhyhedﬂmﬂyﬁb’MﬂE‘degkn Sarbehdte X0-% )P k B0 del)o [
a

Analogouslf“?éL%§%%gé %Tr%@ﬁgge 1£%§9ﬁ]“33§ﬁ§§@% g h&%uéep§9ﬁ8§fﬁ§9t
255 C, m z 3lowdé&bby e slobaxaldptich @thelcddey(l100 mL). The solid obtained was washed tw1ce
(o a0d] [ D E@@%ﬁé&ﬂ@ﬁh%@?@éﬁ%@? B IPIGRIND: o xampre 1
(step 7hougu 33, 4- dlnethoxyphenylacetlc acid hydrazide, np 196 C, mz 476
L2 4t ?Eeﬁb%% 3P DRt HO- TG CHHUA A 100 Reetrz)  Toay
- 35 PCT/ EPQJe}d 284 Glene
3(-3-Cyclopropyl-{1,2,4]oxadiazol-5-yl)-8-methyl-4,5-dihydro-2,5,10b-triaza-
benzo(e]azulene-6-one (9.3 g, 28.8 mmol) and N,N-dimethyl-p-toluidine (12.5 mL, 86.5
15 mmol) were mixed in chlorobenzene (100 mL) under argon. Phosphorus oxychloride (4.0
mlL, 43.2 mmol) was then added at room temperature and the resulting 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;SO4) 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-yl)-3-methyl-9H-imidazo(1,5-a][1,2,4]triazolo[4,3-
d}[1,4]benzodiazepine
A mixture of 6-chloro-3-(3-cyclopropyl-[1,2,4]oxadiazol-5-yl)-8- thmmethyl 4H-2,5,10b-
25 triaza-bezo[e]azulene (3.0 g, 8.8 mmol), formylhydrazine (1.1 g, 17.7 mmol) and N,N-
ethyldiisopropylamine (1.5 mL, 8.8 mmol) in chloraobenzene (30 mL) was heated under
reflux for 2.5 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,SO;) and
evaporated. Chromatography on silica gel eluting with CH,Cl, : 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-yl)-3-bromo-9H-imidazo([1,5-a] [ 1,2,4]triazolo[4,3-
35 d)[1,4]benzodiazepine



Anal ogously to exanple 1 (step 7) using 3-nethoxyphenyl acetic acid
hydrazide, np 209 C. nfz 446 (M#+). Exanple 28 5 Ethyl

3-chl or o-{phapRgh-9H i mdazo [ 1,5-a] [ 1,2,4] triazolo [4ca/bhihzss?

1, 4] - benzodi azepi ne- 10car boxyl at e Anal ogously to exanple 1 (step 7) using
phenyl acetic acid hydrazide, np 188 C, pmhg_ 420 M#). 1o Exanple 29

Et hyl -3-chloro-7-( 1H indol -3-ylmethyl)-9H i mdazol ( 1,5-a] ( 1,2, 4]

triazol o (4 e3z9hndo1l. 4] benzodi azepi ne- 10-car boxyl ate Anal ogousl y to
exanmple 1 usi n i ndol e-3-acetic acid hydrazide, 242 mz i5
459 NHH) | gé ciopsopyilk i pxadiazeb syt IZ»M@anbpw-bF—MYHr&sz«m? 4p- @haserf

1,2,4] tri 750ﬂ0(?; t%f)z}z;’béﬂzo Ahﬁgﬁeﬂgggl azepi ne 10- car boxyl at e Anal ogously to

exarrpl el razi de, >250 C, mz 373 (MH). 20
Exanpl e 314Et2k4yD1r3ethpxyhbe¢yyl‘)—-7j b@mﬁeﬂﬂyﬁhh}{dﬂo lH-benzo[e][l 4}diazepine-2,5-dione

dol I h 4] ot
.|1n4]0 ben%o?ﬁ%é}g %e%{% ca‘pﬁ %MA% %lau?déﬂés 5§ ozgkgnrlﬁﬁoﬁ‘g% dﬂl usi ng
(E)Z( rrelt hygzﬂ&tEI?ﬁre;mb mil5) bl hesed ke 160CiC] Tbﬁﬁrp&blslﬁlﬁ)rus?&cyﬂﬁloﬁa@ (%4 niTl, 37 3@smoly) -
anpl e y

3- net hoxy- Wap addadetrbywisd #hd Ineating 2t 100) Yewvisdontigeed fior ddwz After Gwling the rﬁl,mﬂre

examm e 1 125 apola A ATRnR RS R OF a8 e ShE i e RS e,
>2 Sg C, {d HetoBethy)disilbzans.e nﬂB 4B17hginol)-wa2-didableedbinEAR Y60 mB),redlad xypd &H
i m dazo 1, 5- a

benzodi Bz e prerl PO'79apb636l/V Ol ﬁ’dé}é\éi'g]l\ti E%Oléﬁl‘é‘?rﬁaé -BuL iy hgyane (25 Simby
03 togy - HTRIbDT 8L SR %5'8{? H6550% » Wpfiow of e/ 2R VB lMprof}- VO

3- met hoxy- Tt,2 2] smatiheolyselnzethyl)- QJ'NI-thﬁ&wadmﬁmﬂ]:hn[e 14.8 2424.7 nanel) of THB(2)
(1, 4] benzodi azepl ne- 10-car boxyl ate 5 Anal o ous(!al to exarrpl el (step 7)
usi ng {2- metlhovasagfehgnd stitsiagicentipyed fay Hhab gk C. npheaa wolutignof2aeiogp-4-

Exanpl e 35 (2,4-dimethoxy-benzyl)-7-bromo-3,4-dihydro-benzo[e][1,4]diazepin-5-one (5.26 g, 12.4
15 mmol) (prepared as described above) was added at —70 °C, and subsequently allowed to
warm up to 10 °C over 1 h, then cooled again to —30 °C. After 30 min, acetic acid (14 mL)

was added at —30 °C and the suspension was allowed to warm up to room temperature and
water (14 mL) added and the resulting mixture stirred at room temperature for 1.5 h. 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-

25 benzo[e]azulene-6-one
3-(3-Cyclopropyl-{1,2,4) 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),
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;SO4) and evaporated. Trituration with EtOAc. Yield: 772
mg (100 %). m/z 385/387 (M-H").

35



Et hy17- (di et hyl car banoyl ) - 3- met hoxy-9H imdazo [ 1,5-a] ( 1,2,4] triazolo
[4,3-d] ( 1,4]1o benzodi azepi ne- 10-carboxyl ate Anal ogously to exanple 1
(step 7) wio ougeolg7\- di et hyl - 2- hydr azi no- 2- oxo- acet am de, nppdOEfet/ 19882 425
(MH). Exanple 36 15 Ethyl 3-nethoxy-7- (22 rilluoronethyl-benzyl)-9H
imdazo ( 1,5-a] [ 1,2,4] triazolo [4, 3d]

1, 4] - benzodi azepi ne- 10 car boxyl at e Anal ogousl y to exanple 1 (step 7) using
(2-trilluo hyl - phenyl )-acetic acid hydrazide, np 225 C, mz 483 (M. 20
Exanpl e 37 6EChiplro-3-(3edydlopyopsl- 1,2,41oxatiacalys-§h+6-budao-8HY1,3,088-trydzh- OH i m dazo
[ 1,5a] [1 Z,thI@ié ol o[ 4, 3-d] [1,4]-benzodi azepi ne- 10- car boxyl ate

Anal ogousli”’i1 e H%P% 1 (step 7) using (5-methoxy-1Hindol-3-yl)-acetic
aci d hydr azigecy a5pmf%yl> 5224]6xacﬁ£zz)1 488)- él‘t%ﬂm-zﬁsc@irgheo 38, I@bt\}'hzaz ( 3-benzo (

1,3 ] dioxol-5-ylnet 3-chloro-9H1 m dazo 2,4] triazolo
[4,3d] [5 1bA]IZQiehzmhnaéeqmrﬁéJ302(23%1nbmlybadélNtdlmndiybgduhManc éﬁ8éxdnﬁ11e 1

{step 7 b d t h
Exanpl o 30 TEPAUE fatectiny o Sopnden (BRI F RGeS o Bosd ()
1,2, 4]tri amJ 8. l(rﬂm%i)ddras(thén #4438 abRdEO iR RURAMERKE Al higRY |n%k@1r@ﬂ@dt&90‘15| y

to exarrpl e 1 (step 7) u5| ng (4-net hoxy phenyl)-acetic acrd hydrazide, np
179 C m z wagsr yafp oofjng thiparrtErwiseypmrated ang hansxtragied withy |

3- net hoxy- z;}qzcgz G%OIIBL}JQ{MEM’S TRON e bor Stid 1%&%93@&@ %heh(&fz%o‘}i and

triazolo [4,3 5 d][1,4]-benzodi azepi ne-10-ca Anal ogous

exanpl el0 (egmpatpyl Qéﬁowt?gsamhy q1} W@e@@w wﬁhé%k@}z- Asetong %(bl)d\‘;fhgldﬂé@u de,
m 89 C, n?g %A’? N /2 do% A yﬁq %39 1 o Ethyl

3-chloro-7-(4-trifluoronet énzyl)-9H imidazo [ 1,5-a] [ 1,2,4] triazolo
[4,3d] [ 1rﬁll_§benzod| azepi ne- 10- car boxyl at e Anal ogously to exanple 1 (step

7 t t t _
s e LT T O Y T
[ 1 5- a] [di[lm]bynzqdla;zym [4,3d] [ 1,4]-benzodi azepi ne-10-car boxyl at e

g\giagogg > % @M{%@% gﬂéro(ﬁﬂaycgép gm@ z(%@a%hg ﬁrg.@,%,%%wws Rgetic

triaza- bezo[e Jazulene (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,CHa : 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-yl)-3-methylsulfanyl-9 H-imidazo[ 1,5-
a)[1,2,4]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 for 2 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  9%). m/z 208 (M-H").



Et hyl 3-chl oro-7-(2, 4-di net hoxy-benzyl)-9H i m dazo[ 1, 5- a]
[1,2,4]triazolo[4,3-d] [1, 4] benzodi azepi ne-10-car boxyl ate Anal ogously to
exanpl e 1w@ée@4h) Using (2, 4-di net hoxy-phenyl)-acetic acigthiysiazdsde, np
25 160 C, mz 479 (M. Exanple 44 Ethyl

3-chl oro-7-(4-nmetho. Yy-benzyl )-9H i m dazepf 1,5-a] [ 1,2,4] triazolo
[4,3-d] [ 1, 4] benzodi azepi ne-10-carboxyl ate 30 Anal ogously to exanple 1
(step 7) ustep@ (4-net hoxy-phenyl)-acetic acid hydrazide, mz 499 (M.

Exanpl e 45 . . . .

10- ( 3- Oycl 8ptdpyimathoxybenzyly Zmsthylsulfanyl 3.4 dibrdro-4 Frbesial it 4 dingepine 2,51, 535
al[1, 2, 4] t dioneol o[ 4, 3-d]j 1, 4] benzodi azepi ne Anal ogously to exanple 7 (step

5) usin henyl aceti ¢, aci 233-235 C, mz 5001502
Ez(arrpl eg 42A sugpensmn of 6- met%yﬂul?anyl 1H—benzo[d] [1,3]oxazine-2,4-dione (4 8g,23 g'n'\r/)lllol)

10- ( 3- Cyel e&mm% (b),(@gﬂ-z?ﬁéﬂ Bgrﬁ}'laéuﬁ’d))aCZﬁéM(féiglﬁ% *é%baen% (?QA%[E%- 9H

imdazo [ 1,5- triazo 1,4 benzo I"azepi‘ne
02/ . 10. 187 wagBeap&iiikie 1¢hag3 70 ﬂ(ﬁ)aﬂoogdluAftyr ¢oohagmmmlom ten{petapredhe usi ng

oL 3 5L N PRS00 5 SRR o L oo LR ©

triazolo [478dH'). 1, 4] benzodi azepi ne- 10- car boxyl at e Anal ogously to
exanple 4 g\/b hod B) using indol e-3-acetic acid hydrazide, np 258 C (dec),

m z 503150 . to Exanple 48 Ethyl 3-brono-7-benzyl-9H imdazo [ 1,5-a] |
1,2, 4] tori aacierd- 4(3,4dﬂ:1{eﬂiqx¢-]benb;eﬁzmleth¢1anfmw4Ccnhiaﬁxssﬁeatz@[eﬁmal]&19 Yy to
exarrpl e 4 (SI\/Et hod B) using indole-3-acetic acid hydrazide, np 190-1 C
{dec), 8% 466 (M. 15 Exanple 49 Ethyl 7-(benzo [ 1, 3]

di oxol - 5 yl4) 23-DRh &Yy -BEhy)i T arkehylsulfapl 34- alh%dl?o - Beht@{%}{hqkhézeﬁnﬁlzfs

1, 4] benzodi azepi ne- 10- car boxyl at e _Anal ogousl| é@tlo exanpl e (step usi ng

3, 4- net hyl émql(@@/msehz mydel 2hd &, Nrdimethyl-p; tolriding 48948 mmmoﬁmpnnx
Y BRI 2B Gt 1

mmol) was added dropwise and heating at 100 °C was continued for 1 h. The resulting
dark red solution was used directly in the subsequent step.
Step 4
3-(3-Cyclopropyl-[1,2,4]oxadiazol-5-yl)-5-(2,4-dimethoxy-benzyl)-8-methylsulfanyl-4,5-
dihydro-2,5,10b-triaza-benzo[elazulen-6-one

20 Hexamethyldisilazane (1.2 mL, 5.6 mmol) was dissolved in THF (10 mL), cooled under
argon to —70 °C, and treated slowly with a 1.6 M solution of n-Buli in hexane (3.5 mL, 5.6
mmol). After stirring for 1 h at —70 °C, a solution of (E/Z)-N’-(3-cyclopropyl-
[1,2,4])oxadiazol-5-ylmethyl)-N,N-dimethyl-formamidine (0.66 g, 3.3 mmol) in THF (30
mL) was added, and stirring continued for 1 h at —70 °C. Then a solution of 2-chloro-4-

25  (2,4-dimethoxy-benzyl)-7-methylsulfanyl-3,4-dihydro-benzo(e] [1,4]diazepin-5-one (0.67
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 /20 """‘“""‘"Lf1,2,4]oxadiazoI—S—yl)-8-methylsulfanyl-4,5—dihydro-2,5,10b-triaza—



Anal ogously to exanple 4 (Method B) using 3-nethoxyphenyl acetic acid
hydrazi de, np 111-113 C, mz 4941496 (M. Exanple 51 30 Ethyl

3- br ono- 79 diyret hoxy-benzyl ) -9H imdazo [ 1,5-a] [ |, c4ledeindse! O
[4,3-d] [ 1,4]benzodi azepi ne-10-carboxyl ate Anal ogously to exanple 4
(Method B) using 3, 4-di met hoxyphenyl acetgg_acid hydrazide, np 224-226 C,
m z 5241526 (M. Exanple 52 35 Ethyl

7-[ 2- benzoj, . | )-ethyl]-3-chloro-9H i mi dazo[ 1, 5-a]

[1,2,4]tri a%nﬁ?hﬂgﬁ} 65)“% dl - hPn~~di azPpi ne- 1 O car boxyl at e WO 02/.1087
PCT/ EPOL/ 12{(870yck®r¢wéﬂ bgdliexadiazol-eyBrip(B4-diraathoxioberyl)-8-methylsulfanyl-4,5-

M ExanpiyBRF SISV ROEA &L OB, Atk 86 (a0, B ol assibelipdi 270

pooal 1 LoBh Grildzoiced b ieapod Lt Slb”]'igne“' ?ﬁfg‘?"mﬁ'i‘?@éﬁmm{? e et
ogous

R LlastBing Anben P rEated 3t 5.4 PR P o Me AT arogie R8T Ms Bt hosy -

( bi phenyl - dsyb)). ”?B@béh]sb&'fbh%dﬂ@ﬁﬁecﬂ at1r05m3tle erjatl?re‘MrIfShaFlQﬂJ Rididhe 3b then
1, 4J- benzodi azepi ne- 10- car box%/:é%te 15 Anal o &U& to exanple 4 (Method B)

usi ng 4- bi E)Yi’@ﬁgﬂt%flc@td dissgbved 1m{rdaGlei (4@ mlygvashe ogipgn h@mm op&t&npl e 55

20 Ethyl7- (e dIUE?ng%{Adime%Q @l%yér)Wzﬁ drRd Xy ndBvapdaled. Triflration with
[1, 2, 4]tr|azo o[ 4, 10- carboxyl ate Anal ogously to

]]4 behzod |azepl ne-
exanpl e 4 ERbaoYeld) @[slilﬁé % méa I (Al Nophenyl acetic aci d hydrazide, np

210 C, 1o zséh %(al}{B"V) 2s Exanpl e 56 Ethyl
3- net hoxy- 7- | uor onmet hoxy- beng{\{l) 9H i m dazo

triazolo [ﬁ-ﬁ!ﬁ]no[-%(?&]:YMfQBﬂrBz iagpl- éaﬂb&mqtbﬂélﬂfﬂrﬁlal éﬁlcﬂél@b trmzéxanpl e
4 (Met hod %&ﬁfﬂ M]g &E&{d f I uor onet hoxy- phenyl acetic acid hydrazi de, np 225
C mz 500? B |l e 57 Ethyl 3-chloro-7-(4-nitro-benzyl)-9H i m dazo
[ 1,5-a] [[3 32C¥d0pmpakb1|,2)4lakaélad}l Fyll-Sametbylsutanyl-dpi-26,10b-temaboxy| ate 35

Anal ogousl gﬁm 3 B) using 4-nitro-phenylacetic acid
hydr azi de, Xvéﬁ)t[@ oa § Y?ji ﬂ%jaglﬁg’
15 3-(3- Cyclopropy] [1,2,4])oxadiazol-5-yl)-8-methylsulfanyl-4,5-dihydro-2,5,10b-triaza-

benzo[e]azulen-6-one (160 mg, 0.45 mmol) and N,N-dimethyl-p-toluidine (131 pL, 0.9
mmol) were mixed in toluene (5 mL), treated with phosphoryl bromide (143 mg, 0.5
mmol) and refluxed for 5 h. After cooling, the mixture was evaporated and the residue was
extracted with CH,Cl; (10 mL) and water (10 mL). The organic layer was separated, dried

20  (Na;SO,) 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-9 H-imidazo[1,5-
a][1,2,4]triazolo[4,3-d][1,4]benzodiazepine
A mixture containing [3-(3-cyclopropyl-[1,24]oxadiazol-5-yl)-8-methylsulfanyl-4H-
2,5,10b-triaza-benzo[e]azulen-6-yl]-hydrazine (210 mg, 0.57 mmol) and triethyl
orthoformate (285 pL, 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.



WD 02/-t0.187 PCT/EPO1/ 12887 -40 Exanple 58

10- (3- Cycl opropyl -1, 2, 4- oxadi azol -5-yl ) -7-(4-di net hyl am no- benzyl ) - 3- br ono-
9H 5 i m dggabheixral (1,2, 4]triazol o 4, 3-d] (1, 4] benzodi aze~ippg/ahageusly to
exanple 7 {step 5) using 4-di nmet hyl am nophenyl acetic acid hydrazi de, np 140
C (dec), nmz 543/545 (M. Exanple 59 to thyl 3-bronp-7-

(4-di nmet hyl am no- benzyl ) - 9H i nudazo -a] [ 1,2,4] triazolo [4, 3d]

[ 1, 4] - benzodi azepi ne- 10- car boxyl at e gﬁhﬁgg@sl y to exanple 4 (Method B)

usi ng 4-di et hyl am nophenyl acetl c aC| razide, np 240 C (dec.), nmz

507/ 509 ( 15 Exanpl e

5-cycl opr oyl J‘?I“Q“Eldé%é[@hsafﬂgli zélti?P?ngﬁ-’H A4 ksnpodiazepine-J0-qarboxgater j az0l o
J[4,3d] [ 1'147]313 hedid &lﬁ@tlﬂ@c&hﬁcﬁmﬂ B8le brown solid, m.p. 263 — 264 °C, is described in

8- Chl or o- Sé-f dll n&tr%ﬁ ezd% - 6- 0x0- 5, 6-di hy ro-4H 2,5, 10b-tri azabenzo
[e] azul en Hracyrlgy ¥ \of ‘de Ethyl 3-chloro-9Himdazo[1,5-a]
J1,2,4]triazolo[4,3-d] [I, 4] benzodi azepi ne- 10car boxyl ate (Exanple 13) (7.1
g, 15.7 samol) was suspended in di oxanBxanGflei®). Formamide ( 2.8 nm, 71.3
mml ) was added. A 5.4 Msolution of sodiumnethylate in 25 nethanol (2.9

e T SRR S S ALy SRS ISE o1,

stirred fodl mﬂbemzositazemexane was renoved under reduced pressure, the

suspensi on Tfe%¥§&1te§ig &dhé gile éorh Mhd ﬂe biden SIS EA). 2082380 PC! i BEHb&] fnr
washed wit g .1 nbar. One obtained white crystals

rie
(6 g, 89 yylet %3% 323%%) 30 Step 2
8- Chl oro-5-(2, 4- d| met hoxy- benzyl) - 6- oxo- 5, 6-di hydro-4H 2,5, 10b-tri azabenzo
[e] azuleene-3-carbonitrile 8-Chl oro- 5Efample 11

2, 4- di met hoxy- benzyl) 6- 0x0- 5, 6-di hydro-4H-2,5, 10b-tri azabenzo(e] azul ene- 3-
carboxylic ride 35 (
1.4 nm, 15. rg%eﬁﬁlnglg IJSS%JI oXa rPa%@thﬁf?PﬁQ Jn% %ﬁ%#}grm ght. The

resul ting canhg te-Q, t 87 -41 PCTI EPO1/ 12887 vyel | ow soI ut| on was evapor at ed

and the r es['h@‘é? nihegié (f)ﬂtﬁéiu@é’c&-ﬁﬁ&ffﬁi ggl'é%%\é/n Qﬂldsfrh& 9@3 9%4“6“ Qég&ﬁt?e/d%et one
20: 1. One qgbta f oam ( 9 . Step 3

8- Chl or o- 51{926f9,€}’6119h¥10¥:g§ ‘PJe’*ni%‘l’) N-hydroxy 6- oxo 5 6 d| hydro 4H

2,5,10b-triaza 5 benzo[ e] azul ene- 3- car boxam di ne
8- Chl or o= 5- ( 2, 4- di met hoxy- benzyl ) - 6- oExerhpléd2i hydr o- 4~1-2, 5, 10U-tri azabenzo
[e] azul ene-3-carbonitrile (29, 4.9 mml) and hydroxylamne HC ( 1 g, 14.6

mmol } were 1) &

ol uti on of Ve avineh LA gaddlishy PRt E ke S A Safuimadtofisr
suspensi on AhHs4] bmq@aemer night. to The suspensi on was cooled in ice and
diluted with water (20 nL) and stirred for 1 h in ice. The crystals were

filtered ofrfheassaﬁlth\eag;@ﬁﬂe whé Ebrﬁgélﬁhd/\@hl@ bréwiPsdlid) m.p.038 -8k ALNE desthibécEin
crystals (]Hetergcyclgs, V/q 39%5 4% 9‘4
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-yl)-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



Step 4 8-Chl oro-3-(5-cycl opropyl -[

1, 2, 4] oxadi azol - 3-yl ) -5-(2, 4-di net hoxy- benzyl ) -4, 5-di hydr o0l5

2,5, 10b- twioaaolenzo[ e] azul en- 6- one  PCT/EP01/12887

8- Chl or o- 5- (2, 4- di met hoxy- benzyl ) - N- hydr oxy- 6- oxo- 5, 6-di hydro-4H 2,5, |
b-triazabenzo [e] azul ene-3-carboxamdiyg.( 1.9 g, 4.3 mol),

magnesi unoxi de (0.156 g, 3.9 mmol ), and cycl opropanecar bonyl chloride (0.5
nm, 5.3 mml) were refluxed in di oxangxaMglensght. Di oxane was evaporat ed
and the residue dissolved in DMF {20 nL) and 20 refluxed for 1 h. DVF was
evapor at ed 75'@1410&&%{1'8@1Wﬁcf&&ﬁr@ﬁ?leﬂz,%iéxgdi@k@@lﬁ)-@Qﬂe%&ﬁbﬂfﬁhﬂaﬂﬂ‘P,QUCt
crystallized upon concentration of the organic layer and dilution wth
ethyl acet & ,2.8teaztlelsh3dli1.4]benrediazepined (0.8 g, 39 % . np 198-205 C. m' z
492 (MHH) . < : r NEEREE

12, 4] oxadi Sente 3oy $O 5D BRI LLLIimethometine |l en- 6. one

.8- Chl or o- 3-Yigdc5a-Ye prrodaP| °Cl miz 4094M).
oxadi azol - 3-yl ) -5- (2, 4- di net hoxy- benzyl ) -4, 5-di hydro2, 5, 10b-tri aza- benzo| €]
azul en-6-one (2 g, 4 mol) was di ssol EEHn%l@l@HZO 2 (8 nL) and
triffuoroacetic acid (8 nL), cooled in i1ce and treated slomy wth

trifl uor omdQASYAlORIAPH- hdtwxadiazoln-y1)-§-maoxy-Zrpethed4midazah.3or 2 h

wi t hout coqljj1ng4]tiRgolsfl 38Nt 3 beas&disRpaieapor at ed and the residue extracted
with CH2C 2 and water. Fro %116 or.gani c le@/? Bne obtained a white foam
(0.84 g6 Qg“r?flilyéﬁ?(“ﬂﬁ%. Sé"tpe% B18E HIHHE AMBPHEHIS 5- cycl opropyl - |

1, 2, 4] oxadiiddois %- yip 222192y, 3Db(NMEH"Rza- benzo [e] azul ene 8- Chl oro- 3-(
5-cycl opropyl -[ 1,2,4] oxadiazol -3-yl)-4,5-di hydro-2,5,10b-triaza 35 ' °

" ' one (0.84 g, 2.5 mmol) was suspended in chlorobenzene (8 nL), NNN WO
02/.1087 -42 PCT/ EPO 1/12887 di net hyl EgarhpledVdine ( 1.1 nlL, 7.4 mmol) and

phosphor us ;ax\%c ' 4 e 3.7 AT we gy an m xture was
refl uxed ovlgr((r%’i ‘gﬁ‘;ﬁr%ﬁél{{r)’%’%"?% %‘ﬁs?oylm Aéﬁylﬁél%teh\%%gg?%@glagﬂg’st he residue
was pur if i edl 4Btinenieldsydibhipeoroditiepine gel in CH2C12/ acetone 10:1. One
obt ai ned 2 wdoSal tlelhiiE? e Mg BRHING oprhienaBO(M ). 5 Step 7
3-Chl oro-10Q-(5-¢C é:l opropyl’ -1, -&)/(Igggazol -3-yl)- imdazo [ 1,5-a] |
1,2,4] tri 8ot 4’;5&7]24[01p4‘]“l’)7eﬁ%% pi ne 6, 8-Di chl oro-3-(5-cycl opropyl - |
1, 2,4] oxadiazol-3-yl)-4H 2,5, 10b-trimgﬂzﬂ- blgnzo [e] azulene (70 ny, 0.194
mmol ), fornyl hydrazine (23 ng, 0.39 mpledl N- et hyl dii sopropyl anmine to
(0.066 nl, HhyA3-meHoxyWeb&z L e Gmidhz6 |, REPeNgeR0oRMI3 14 1Rdz6 hzepim- h-
The sol vent V\gs evap%xrat ed,zﬂ!t- he resizdge egtrglgt edovmpfhdg-{ﬁ% 2/ wat ezre%émd

t hen pu?q f il8craphoxstatemat ogr aphy on silica gel in CH2CI 2/ 2- propanol 20: 1.
One obt ai NeghfoMaubif 15 Sdanthld B wfhg? etid 30d ydLi#e365(M . 15 Exanpl e
61 3-Chl or o-_1o-§gM§- cgél ](r)ﬂglrng)pyl @si&g])4 ofz?é}egggcl -13- yl )-Y7- (llaﬁ

i ndol - 3- yI Naeldy Y3 Yorn W8dGz®/7 41568MY) [ 1,2, 4] triazolo (4,3-d] [

1, 4) benzodi azepi ne Anal ogously to exagpifpleGousi ng indol e-3-acetic acid
hydrazi de, white foam mz 20 499( M) . El>)<arrpl e 62

3-Chlorg:1 - op TN EYol i di 1 hiA9sMgnzy!)
o m a0 T GHel IRy Jey SR B (e flofas P AL PR gegiRe
Anal ogous| yO0taresgitaste 60 usi ng using (4-di net hyl ami no- phenyl )-acetic acid

hydrazi de, milégﬁloﬁ%ritgexa%;ﬁe ﬁ?s%e(wasir@%%g@fh?dpﬁidgo

Yield: 98 %. mp 210 °C. m/z 339 (M).

30 Example 20

Ethyl 3-methoxy-7-(1 H-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).



7- Benzyl - 3-chl oro-10-(5-cycl opropyl -1, 2, 4- oxadi azol -3-yl )-9H i m dazo |
1,5a] [ 1,2,4] triazolo [4,3-d] [ 1,4] benzodi azepi ne Anal ogously to

exampl e 6y fagsPhenyl acetic aci d hydrazide, white solid,pd#Epdabdsytt) 35
Exanpl e 64

3-Chl oro- 7-cycl opropyl met hyl - 10- ( 5- cycl G[?IAO'DW -1, 2, 4- oxadi azol - 3-yl )-9H

i mdazo[1,5a] [1,2,4]triazolo[4,3-d] [1, 4] benzodi azepi ne Anal ogously to
exanpl e 60 using cycl opr opyl-acetic gci d h ﬁlrazi de, white solid, mz 420
(M WD 02/.1087 PCT/EPOL/ 12887 - 43 xaé%‘ﬁé e 64

3- Chl oro- 10Q-( 5-cycl.opr l,-1, 2, 4-oxadi azol - 3-.yl.)-7- (3, 4- di pet hoxy- henzyl)-9
i dnso. fiyiatppttey Plameyidmbimeal-ai-fnidea] L ulll ol Bl e

Anal ogous| v (104 |ebeizbiRz&ind 80-Babaxytatdi Met hoxy- phenyl acetic acid hydrazi de,
col orl ess

u mz 515 . Exanple 65 |0
3- Chl or o- 13%&1%@9&%& @a%pleﬂ, @,tezrlr?%dwmgélzmeﬂwhmi)warcwdmidﬁﬁﬂ| ¥ield: 38 %.
i ndol - 3-yl ijnet §yég QH sasdame* 1.5-a] [ 1,2,4] triazolo [4,3-d] [ 1,4]
benzodi azepi'ne Anal ogously to exanpl e 60 using
{5-methyl -1 Hindol -3-yl )-acetic acid Kyamplei2de, brown solid, mz 509 (M.
15 Exanpl e 66
3- Chl o?& 1 Etled-7c Rechyshpsysi i 3-methoxya il dpidazel 1,5-p) [1.2Btringplod45-BBadly | ) - 9OH i m

idazo [ 1, : s A1 14 Ld [4,3-d] [ 1,4]benzodi azepi ne Anal ogously to
exanpl e 60%8151%%%;%6%%& ({)idf-p ea(r%l‘ia/l acetic acid hydrazide, white foam mz 20
485 (M. BExawidgoudy teeiapplal (eper Dxupsirgid-hydregypaoparbhgdrapidg, m/z2234) (MHiazol o
[4,3-d] [ 1, 4]-benzodi azepi ne-10car bo}g%gxg.é@z tep 1 25

6- Hydr oxy- |1 H benzo[ d] [ 1, 3] oxazi ne- 2, 4-di one "5- Hydroxyanthranilic acid (9.5

(o o 20 mEgh T 2REGaaa S bt SO S e e BT S O SRR G PP G
Ij_or | h, al Lc?)ﬁémtgi-lt;]mzo??\lf\;pimi-lowzr})hfylfmal id \NaSOfLI tered (2)f1;3 and \gfgshegovm' tg
> - (tort - ueiecsie ARl T Db ot i npiap b hedside sigad °°
6- Hydr oxy- 2&8; bgn20p dM)[ 1, 3] oxazi ne- 2, 4-dione (9.7 g, 54 mol),

tertbutyl di phenyl chl orosilane ( 15.2 9 ) and imdazole (4 g, 59
nmmol) were stirred in DM ( 100 nL) f Fdrgﬁleﬁﬂgg rt. The reaction m xture

was ext fac it h ethyl, acetate 00. 35 ter ) . The product
in the or giﬁ\c‘i}é‘\%tfﬁé'%a"%é&‘%mﬁttﬁwag(fi'ﬁmb%?ﬁﬁ'8ﬁ?gﬁ\ﬁ@la&?}i‘%q%d@?&’ el in
hexane/ et henasdibadpenedl (Lcabekyldten crystallized from hot ethyl .
. ; 0
ggfigigéh?%g?dgo%&y% ngcarrltgplgwf I(sttgp 7C)r1}{913r}ga2|-ﬁy rLz%ng-’Z-gx%—a@efaqué, n:'lifa3 556C"C, m/\é\D
368 (M).

25 Example 25

Ethyl 7-hydroxymethyl-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 hydroxy-acetic acid hydrazide, mp 255 °C, m/z
30 355 (M).
Example 26
Ethyl 7-(3,4-dimethoxy-benzyl)-3-methoxy-9H-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



PCT/ EPOL/ 12887 step 3 7- (tert-Butyl-di phenyl-silanyl oxy)-4-(

2, 4-di met hoxy- benzyl ) -3, 4-di hydro-1 H benzo [e] [ 1, 4] diazepine-2,5-dione
Anal ogousyy d2aofsanpl e 1 (step 2), the crude product was mrEsogassy
chromat ography on 5 silica gel in hexane/ethyl acetate 1:1, affording a
white foamin 80 %yield. 580 (M. Step-45-

8-(tert-Butyl -di phenyl -sil anyl oxy) -5- (2, 4-di net hoxy- benzyl) - 6- oxo-5, 6-di hyd
ro-4H2, S, 1ﬁhalbgb@sz;atob@<aﬁ@ﬂeeﬂ @ 'ﬁnﬁngsc:aéthexyﬂheﬁylacdud aitl hytiragilepp 209

Anal ogously to ex nawﬁ% (step and 4), the crude product was purified by
10 chromat i1)i ca gel in hexane/ethyl acetate 1:2) affording a
yeIIowfoamln 54 yield. 675 (M. Step 5

.8-(tert-Butyl -di phenyl -silanyl oxy) - 6- oxopi g di hydro-4H 2,5, 10b-tri azabenzo
[e] azul ene- 3-carboxylic acid ethyl esPRIMPIS 280, ogously to exanple 1 (step

limding the reaction tine t rude od s pyrified
.chromat ogrﬁg'lﬂ-"t‘}hl@'PtZ"bﬁle{e?Hrlﬁn Hl’%‘f‘h érr%ZP 1 tﬁﬂ@n@\pﬁ%o 1azegprpq)}@| ng
a white foam, g%,@% % yi el d. 526(M—I+) Step 6
8-(tert-Butyl - enyl -sil an -6-chloro-4H2,5) 10b-tri aza-benzo e]
azul ene- 3zdneb>gb@slytq exagplall % ugiog phempladetig atd hydegideappbe G n(l@ﬁ@b
t he crude Rf yct was purifi ed by chromat ography on silica gel in
hexane/ et hyl" "acetate |:1, affording a white foamin 10 %yield. 543 (M.
Step 7 Ethyl 3-(tent-butyl-diphenyl - sExamplé8Ry} - 9H i ni dazo[ 1, 5- a]
[1,2,4]triazol o[ 4,3-d] [1,4]25 benzodi azepi ne-10-car boxi-/‘l ate Anal o&ousl y to

exanpl e 1 Ethyd3-hlora-Trél Hrinda-Joylowthod)-Wesimidazol il Saalbls2 4itrierelodgt-dHmst]on
silica gel |ne t ording white crystals in 46 %yield, np 233
C step 8 EERRAG as%gm%f@x%?@w%&é dazo[1,5-a] [1,2,4]triazol o[ 4, 3-d]

[1,4]- benz@.dmlaxgemlyneo &aadle hshepd@) luaing ikd digH3-acetic acid hydrazide, mp 242 °C, m/z

3- (tert bu géi\@éﬁgenyl -silanyl oxy)-9Himdazo[ 1,5-n] [ 1,2,4J triazolo

[ 4, 3- d] odi azepi ne- 10- car boxyl ate ( 155 ngy, 0.28 mml) was
stirred in an 1 Msol utlon of tetrabuErgdmpiarBﬁl umfluoride ( 1 nL) for 30

or oduct - a7 EF ATy UEhF IR %’a % Qi ﬁ’ﬁelfz@?r?%?%a%iﬁi 187 45

PCT/ EPOL / béStodigr memm%&ﬁﬂﬁ- . One obtained white crystals (55 ng,

62 %, np >25 69 5

3- chi or o- 7408 ﬁ}gpa#ﬁ t%e%?mi hgﬂtapaﬁ&%%a%ﬁﬁa%deafnp[>2f’°z Caf% TR
[4,3-d],d 1,4] benzodi azepi ne- 10- car bpxahple81Anal ogously to exanple 4
(Met hod B} using 4- pyri di ne-acetic acid hydrazi de di hydrochl oride, 1ight

brown sol i GthyIB-éthdey nﬂémﬂl-\zﬂﬁ)ndol{l }Rﬁﬁﬁhﬂ!}@@ﬁlrﬁld&zd [1jgunkel er, W;
Kyburz, E;._EP | 5004 gg{) ans 1%@ . P.; EP 787729 (3) Zhang,
P.: Zhang a1, zﬂt’i}az ergoc ‘a%P%lQ'IE? XYook, J. M J. Med. Chem

1995, 15 3@nalknb8si$o example 1 (step 7) using (2-methyl-1H-indol-3-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 (5-methyl-1H-indol-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).
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1

(4) CGerecke, M, ; Kyburz, E.; Borer, R.; Gassner, W; Heterocycles, 1994,
39, 693-72l. WO 02/t 0. 187 PCT/ EPOL/ 12887 -46 Exanple A Tablets of the

f ol | owi ngwe¥ess7t i on are manufactured in the usual mannerpcTEFsIG288abI et
Active substance 5 Lactose 45 Corn starch 15 Mcrocrystalline cellul ose 34
Magnesi um stearate 1 Tabl et wei ght 100 Exgopl e B Capsul es of the foll ow ng
conposi tion are manufactured: ng/capsul e 15 Active substance 10 Lactose 155
Corn starch 30 Talc 5 Capsule fill wes 1280 20 The active substance,

| actose and corn starch are firstly mxecfln a mxer and then in a

comni nut | NGRS AR e/ he 2Fhithikbehfyl| SHUFAEL ol 05 1l TiIKEHold(AS-dP. 41
t f il I ne I nt o

added there and m xed thorou hly.” The m xture is | ed by nmac
hard gel at mzoelep&snmésw carlygyylde . 1U. 187 -47 Exanpl e C Suppositories of the

fol | ow eds_ ‘gqﬁ%
Supposi trbgr ﬁﬂ%géﬁél /EP /12 “Fa?télg{f?g% n?ct)léal Fé })T@dsﬁ%%%%ﬁ IS

el ted in L.gnbsédxiMlst eel vessel, mixed thoroughly and cool ed to 45C.

Ther eupon, the finely powdered act i veEjgaﬁ&qég:ﬂce is added thereto and
stirred until it has dispersed conplete e mxture is poured into

SUDPOS 1 Oyl I f1caBaolh Ak Gnse 1 'g&zot[ Sl aligRyEROR gL o are

t hen rem)ve fomt rvird nmet al
foil. 10 benzodiazepine-10-carboxylate

Analogously to example 1 (step 7) using N,N-diethyl-2-hydrazino-2-oxo-acetamide, mp 75
°C, m/z 425 (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).
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WO 02/.t087 _48_ Cains 1. A conpound of the general fornula RZ R ~/ N
N~ ~~Ra N wherein PCT/EP01/12887 Rl is hydrogen, hal ogen, |ower alkyl,

| ower al k@gz/4bgdr oxy, cyano, trifluoronmethyl, trifluorompchmps/efsst ower
al kylthio; 10 R is -C(O O | ower al kyl, i soxazol , 1,2, 4-oxadi azol -3-yl or

1, 2, 4- oxadi azol -5-yl, which rings may be3-;s_ubstitut ed by | ower alkyl,
trifI uor onet hyl or cycl oal kyl; R3 is hydrogen, |ower alkyl,

- (CH2) n-cycl oal kyl, -(CH2)n- hal ogen, Exg,gg&)‘ﬁr pyridin-4-yl, or
- (CH2) n- phenyl , wherel n the phenyl ring y be substitut ed by one or two
substituents selected fromthe group consisting of |ower al koxy, hal ogen,

- SQZCHB, 1y 3‘8 £0Ylth oK K- t{aﬂamme JbenW9HQﬁ1&1§kgl(.%)l 24]%1&%%'[4,3-

optional |y substitut ower al | ower
pyrrol i di ng)[1,8}- bxmzodla;Z(ﬂ NRanrbc()Maze) -OH, -(CHz)n NR2 or

CH2 be : 14§ 2
of 5 50 anibgurthAcRaBle theled AR R RiRlor QUYL Bhefly o RRCadd hpasdhides
t he except mpr89SEC, iz 483I(Mdwi ng conpounds: Ethyl 9H-imidazo [ 1,5-a] (

1,2,4] triazolo [ 3,4-dJ [ 1,4 ] benzl%%m%&e‘ﬁl ne- 10- car boxyl at e,
10- (3 cycl opropyl -1, 2, 4- oxadi azol I'm dazo[ 1,5-a] ( 1, 2,4]

t | di 1, 5-
(11 220 5 e Dhafosk SRR ARSI B PP tar 1 ARl iR g0l 1 -2
10- ( 3- cycldplqublenz‘lqdiazépmxamazbﬂ ateyl ) - 3- fI uor o- 9H-| m dazo [ 1,5-a] |
1,2,4] tri | 4, 3 21 -1 | EPO 2

T 4] bensoukBsogm Y Sexpped itpd) dsishi-Tiieromp iy hey acrlisacid hydrazidey
[4,3-d] [ dpthi7benzpdiaazépi)ne-i Ocar boxyl ate and

3-chl oro-10-(3-cycl opropyl -1, 2, 4- oxacﬂ azo& 452 yl)-9H i m dazo[ 1, 5- a]
[1, 2, 4]1t5r|azol o[ 4,3

Ethyl 3-chloro-7-(4-dimethylamino-benzyl)-9H-imidazo[1,5-4][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]triazolo[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 1 (step 7) using (4-methoxy-phenyl)-acetic acid hydrazide, m/z
499 (M).
Example 45

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



5 d][1, 4] benzodi azepi ne. 2. A conpound of the general formula Rz R ~/ I\
M N~ ~~Ra N wherein R is hydrogen, hal ogen, |ower alkyl, |ower alkoxy,

cyano, trwboiqomprethyl, trifluoromethoxy or | ower al kylthipgir/ERo1/12887

-C(O Ol ower alkyl, isoxazol, 1,2, 4-oxadiazol-3-yl or 1,2, 4-oxadi azol -5-yl,
whi ch rings may be substituted by | ower-zkyl, trifluoromethyl or

cycl oal kyl; R3 is hydrogen, |ower alkyl, -(CH2)n-halogen, -(CH2)n-phenyl,

wherein th [ ' i A : t atyent s
sel ected f&(l)apn om%’rtblgjlaﬁg?(l;? (%?Sggﬂ%@%{e yklé;tgic ngrd %rﬁ{d&%ﬁg?ﬁ%g?éﬁ’

opti onal | yméaBH341UMd by | ower al kyl or |ower al koxy, or is
pyrrolidinyl-5-o0x0, -C(O-NR2, -(CH2)n-OH, -(CH2)n-NR2 or benzo [ I, 3]

di oxol e; R is hydrogen or |ower al ky'E;xaﬁPQz%O n is independently from each
other 0, 1, 2 or 3; and their pharnaceutfcally acceptable acid addition

salts, wt 3 t 1@ ki Qi g: U : 1y dazo
Tsaf ¢ LYYLEORSRET BR R it S Ao S 2 g kS e
10- ( 3- cyc| ogmzogigteping ] Gkcanbaniylateol - 5-yl ) - 9H-i mi dazo[ 1, 5-a] |
1,2,4]triazolo(4,3 25 d][,,h6 4] benzodi azepine, ethyl 3-flyorq-9Hin dazo
1,5- a} [ 1f,z\aelaéoqslrvita£&%£ll%,( feghoq ‘}%%@H@Sbﬁ'%\éﬁf‘ﬂéﬁ’b’gﬁéﬁlﬁdﬂ%% geifil bo
02/ -1087 - RCPET ERSIZAT 10-( o

3-cycl opropyl -1, 2, 4-oxadi azol -5-yl)-3-fluoro-9Himdazo [ 1,5-n] [ 1, 2,4]
triazolo [4,3d] [ 1,4]benzodi azepine, ethyl 3-chloro-9Himdazo [ 1,5-n] [
1,2,4] triazolo [4,3-d] [ 1,4] benzo@ix&‘?B%i"ﬁe- 10car boxyl ate and 5

3-chl or’8- 10- ( 3- cycl opropyl - 1, 2, 4- oxadi ﬁol -S-yl)-9H i m dazo[ 1, 5-n] .

[1, 2, 41t ri Byl shmemouybaney ke Hamidup trball a4 Tatazalofmdilirt] snzedussiing-
accordi ng i@c:ﬁ_{)@*}mt@, wherein R' is -C(O O Ilower alkyl. 4. A conmpound of
formula | accordi'ng to claim3, wherein R3 is hydrogen and R is hydrogen,

met _hoxy, nkﬁﬂbféqusl'yst%rﬁﬁleqe(mm Bﬁusir@ iﬁ&G@@Mti@BciH%H@é‘zﬁe,‘ mﬁ%@-ﬁdfe ng to
claim4, whi 'S
°C? ec), m/z 464/466 (M).

15 Example 49

Ethyl 7-(benzo[1,3]dioxol-5-yl1)-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]triazolo[4,3-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 41-hen7odiazepine-10-carboxylate



ethyl 3-nmethoxy-9Himdazo [ 1,5-a] [ 1,2,4J triazolo [4,3-d] [ 1,4]
- benzodi azepi ne- 10car boxyl ate, ethyl 3-nethyl-9Himdazo[ 1,5-a] [ 1,2, 4]
triazol o] Wodexdp+d7 1, 4] benzodi azepi ne- 1015 car boxyl ate or aidryEro1/12887
3-brono-9H i m dazo[1,5-a] ( 1,2,4]triazol o[ 4, 3-d]
[ 1, 4J- benzodi azepi ne- 10car boxyl ate. 6. Aggconpound of forrmula | according to
claim3, wherein R3 is -CHZOH, -(CH2)2-net hyl enedi oxyphenyl, nethyl,

- CHzZ- i ndol Mlaloglﬁfsl a@kér»ipmt(mtﬁw Byi3- by4fiﬂéi?ﬁ¥ﬂed1%%gﬁényﬂ)§)r@‘3m@|ﬂ€iﬂy|

substituted CH3 eny or nmethoxy, and Rl is
met hoxy, c]i*ﬂcg%d%lrn?b?%&p ound of for mula | according to claim®,
whi ch is Ethyl 3-nethoxy-7- rrethyl 9Himdazo[ 1,5-n] [
1,2,4]triazolo[4,3-d] [ 1,4]-benzodiazepi nel0-carboxyl ate, 25 et hyl

3-net hoxy-7-{ 1H i ndol - 3-yI met hyl ) - 9fiX Pwﬁa‘%’o [ 1,5-n] ( 1,2, 4]

triazol g[4,3-d] [ 1, 4] benzodi azepi ne-10- carboxylate et hyl

*7- hydr oxy nehhy7- Aﬁrﬁ@ﬁMMfcﬁleb%%zﬁn{etﬂox? -9H-ithidhz &} 1%5-h] [1 2194 R Qo[ £3-3- d] [

1, 4] benzodi aze ne- 10- car boxyl at'e, eth

3- net hoxy- #H1-4l- md;@}mnwp)camlmredazo(l 5-n] [1,2,4]triazolo[4,3-d] [

1, 4] 30 be

3- nmet hoxy- fi%gﬁﬁn&tﬁgigéinI?f‘ ngf Fﬁlr%@# a“esg‘li"% H}énglafetic agél) 1,2, 4]
triazol o [Myddazide, whitedpam yefrz9d{MbBe)i ne- 10- car boxyl at e, WO 02/ 0. 187 -51
PCT/ EPQ}/ 12887 et hyl - 3-bronp-7-( 1Hindol -3-yl nethyl)-9Himdazo [ 1,5-a] [
1,2,4]triazolo [4,3-d] [ i,4] benzodi azepi ne-10-car boxyl at e,

ethyl 3-brono-7-( 3- rrethoxy benzyl) - ¥ampledddzo [ 1;5-a] [ 1,2,4] triazolo
[4,3-d] [ 1,4] benzodi azepi ne-10-carboxyl ate, 5

et hyl 7- (2- benzo[ |, 3Jdi oxol -5-yl)-ethyl]-3-chl oro-9Him dazo[ 1,5-a](1,2,4]tr
i azol o[ 4, 3Ehy] 3- Meﬂjoﬂyeht(dnw}&mbhyﬁﬂ&ﬂu&w}ﬁexydab{al,,s-aﬂ nyA,4]triazolo[4,3-

7-(4- rreth %ig#i)% benzg }) xy 9H i m dazo[ 1, 5- n]

[1,2, 4]tri gjezepine-) ~BEROXS azepl ne- 10- car boxyl ate, et hyl

3- et haxy- an{lé@lﬁ]‘}'&ﬁ)&karﬂpl&éh)(mw By @ithg 4vbiphzafldcelic atil hydradide wisiteofoind, 3- d]
[1,4] 1o ben; ‘gdziﬁﬁ) ne- 10- car boxyl ate, et hyl

3- net hoxy- P ororret hoxy- benzyl)-9Himdazo ( 1,5-n] [ 1,2, 4]
triazolo [4, 3d] [ 1, 4]-benzodi azepi ne- 10- car boxyl ate, et hyl
3-chloro-7-(4-nitro-benzyl)- 9I—I—|mdamalﬁ1plb53-a] [ 1,2,4] triazolo (4,3-d] [
1, 4] benzodi azepi ne- 10- carboxylate

o e sl Sy A bl 20 o

3-brono-7- g]ih X | Bm%ﬂh@eplaglb%m@,@h@—l-l mdazo [ 1,5-a] [ 1,2, 4] tr| azol o]
[4,3d] [1,4 i he- 10- car boxyl at 8. A corrpound of fornmula x

benzodi az
accor di ng felegonsiyte exq,;ﬁglteé (¥gthod B) ysmg "gﬁ%‘ﬁgﬁla%%flﬂﬁﬂm agid hydragide,
oxadi azol - - Bip V110 °8; mfy so(pRud of fornmula | according to claim8, wherein R
i s hydrogen and RLis hydr ogen, net hoxy, nethyl) -SCH3 or hal ogen. 25 10. A
compound of formula I according to claim9, which is
10- ( 3- @9c| opropyl -1, 2, 4- oxadi azol - 5- yEIX}‘mBlerﬁ@t hoxy- 9H i m dazo[ 1, 5n] |

1,2, 4] tri agglyp} f]he%h&ly-'f-(@tﬁﬂl@&@ﬁféﬁi&?ﬁ)@h%@H—imidazo[1,5-a] [1,2,4]triazolo[4,3-

d][1,4]-benzodiazepine-10-carboxylate
Analogously to example 4 (Method B) using 4- trlﬂuoromethoxy -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).



i 0-( 3-cyclopropyl-1, 2, 4-oxadi azol -S-yl)-3-nethyl -9Himdazo [ 1,5-a] |
1,2,4] triazolo [4,3d] [ 1, 4]benzodi azepi ne, 30

10- ( 3- cycinapégoyd7 1, 2, 4- oxadi azol - 5-yl ) - 3- br ono- 9H i m dazojcEem1adssh
1,2,4]triazolo[4,3d] [ 1,4]benzodi azepi ne,

10- (3-cycl opropyl -1, 2, 4- oxadi azol - 5-yl ) - gg et hyl sul f anyl - 9H-i m dazo[ 1, 5n]
[ 1,2,4] triazolo[4,3-d] [ 1, 4]benzodi azepi ne, 10-(

3-cycl opropyl -1, 2, 4- oxadi azol -5-yl)-9Himdazo [ 1,5-a] [ 1,2,4] triazolo
[4,335 d] [i, 4] benzodi azepi ne, WO 02/ 0. 187 -52 PCT/ EPOL/ 12887
10-(3-cyclopropyl-1,2,4-oxadiazol-5-ﬂ$¥nﬁﬂ¢¥%oro-9H-inidazojl,5-a]
[1,2,4]triazolo[4,3d) [ 1,4)benzodi azepi ne,

-3-chl oro- 1@0-(.3(3%16 ARFyRR Y 4-dxAdifros 3 AZAUIRethy ThmPhs-bEA AR Rbrdme- 4/ ) | |

1,2,4] triazgl o[ 4, , 4] hepzodi azepi ne. .or s

3- chl or - 16‘-"%91 }ér%i’r’%»ﬁiﬁ"ﬁ%? Qrﬁgghé&%g“i'a?dlsl%ﬂ")e- OHi mi dazo[1,5-a][1, 2, 4]tr
‘i azol o[ 4, 3Adhlopouslytolsnmplli 7aaepisd @sing 4-didethghipdnoshedilat&idadEhydrasdond ng
to claim8 4%\459 i 3%5? 4%-1@14 ndol yl or-CHzZ- phenyl, optionally
substituteé y-kﬁ&ﬂ?} Ké ?s chloro or brono. 10 12. A conpound of
formula | according to claim1l, which is

3-cycl opropyl -1, 2, 4- oxadi azol -5-yl) - 7%z ( 4- gliggat hyl ar ni no- benzyl ) - 3- br ono-

9H m dazo[ 1,5-a] [ 1,2,4]triazolo[4,3- H’]Pe[ 1, 4] benzodi azepi ne,

3- Chi orm- 10- (5-cycl opropyl - 1, 2, 4- oxadi azol - 3-yl ) -7-(

| Hi ndol - 35yl hyl ) - LS . . . .

1 dagol 1, B Fhimby e - afnetylaminagheneyl Ok imidarol) Soribad rsgolol43-

enzyl - 3- chipn @}-benfdtifz¥pine0oyboxylade 4- oxadi azol - 3-yl)-9Him dazo [ 1, 53]
(1,2,4]triazalo[4,3-d) [1,4 nzodiazepi ne, 13. A nedi canent containipg one
or nore cogﬁglﬁﬁ‘géﬂyotf) eKRIPRLS) etﬁﬂg Eg“%{%ﬁ‘rd&'éﬁg@awuﬂfﬁ’ nyiaegtic acidhygdrazide,
conpound sgi ed (He@mi/bsoysoupvef ethyl 9Himdazo [ 1,5-a] [ 1,2, 4]
triazolo [ 3,4-d] [ 1,4] benzodi azepi ne-10-carboxyl ate, ethyl
3-fluorB-9Hinmidazo [ 1,5-a] [ 1,2,4] triazolo [4,3-d] [ 1,4]

benzodi azepi ne- 10car boxyl ate, ethyl F*MP&. o1 i nidazo[ 1,5-a] [ 1,2, 4]
triazol o [ 4.Giédo-10-05-SicR5préPML BZ ERxIBaZAA 5y L OHDRNIAR] £5-0][1,2,4] triazolo[4,3-
10- (3-cycl opropyl - 1, 2,4- oxadi azol -5-yl )-9H i m dazo [ 1,5-a] [ 1,2,
triazolo [4ll3djbenzadiazapiie odi azepi ne, | O (

3-cycl oprogybl, 2, 4- oxadi azol -5-yl ) -3-~luoro-9Himdazo [ 1,5-a] [ 1,2,4]
triazolo | | , 4] benzodi azepi ne and

, 30
3-chl or®- 1&-Qféowgri—l(%@ﬂ@pﬂhovc}”b,enzy&z@rem—é&rdisy‘s}/m)ﬂéﬂ,s,mluu;mm, 5-a]
[1,2,4]tri Béﬂo?i]é‘ztﬁgle-i-c SRRz RflAgepi ne as claimed in claims 1 to 9 and
ca

phar maceut | 'y accept abl e excipients. 14. A nedi canent according to claim
13 for the_treatnent of diseases related
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 h at 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-o0xo0-5,6-dihydro-4H-2,5,10b-triaza-
benzo[e]azulene-3-carbonitrile
8-Chloro-5-(2,4-dimethoxy-benzyl)-6-oxo-5,6-dihydro-4H-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



35 to the GABA A a5 subunit. WO 02L10. 187 PCT/ EPOL/ 12887 - 53 15. A
process for preparing a conpound of formula | as described in clains 1 to

12, whi chwas epeas7 conprises a) reacting a conpound of formpdgeelis7R ~ /
-N 41 C 5 wth a compound of formula O HZNWN~Rs H Il to give a conpound

of formula Rz R ~/ NN i~Ra NI whereyp-the substituents RlL - R3 have
the significances given in claiml, or 10 b) reacting a conpound of fornula

Rz R ~/ g@]!ldvs)/soﬁiﬁtldﬂ Wik evkﬁ’dvawhﬂ%na@h@eﬁﬂu@p&%@wr&ﬁaﬁogfdﬂw 3n sili¥ kel in
02/ - 4087
CH'JCI')/ acetone 20:1. One obtained a white foam (3.5 g, 61 %). m/z 408 (MH+)

Step 3
8-Chloro-5-(2,4-dimethoxy-benzyl)-N-hydroxy-6-oxo-5,6-dihydro-4H-2,5,10b-triaza-

5 benzo[e]azulene-3-carboxamidine
8-Chloro-5-(2,4-dimethoxy-benzyl)-6-oxo-5,6-dihydro-4H-2,5,10b-triaza-
benzo[e]azulene-3-carbonitrile (2g, 4.9 mmol) and hydroxylamine HCI (1 g, 14.6 mmol)
were suspended in DMF (10 mL) and treated slowly with a 5.4 M solution of sodium
methylate in methanol (2.7 mL, 14.6 mmol). The yellow suspension was stirred overnight.

10 The suspension was cooled in ice and diluted with water (20 mL) and stirred for 1 h in ice.
The crystals were filtered off and washed with cold water (5 mL). One obtained white
crystals (1.9 g, 89 %). m/z 442 (MH+).

Step 4
8-Chloro-3-(5-cyclopropyl-{1,2,4] oxadiazol-3-yl)-5-(2,4-dimethoxy-benzyl)-4,5-dihydro-

15 2,5,10b-triaza-benzo[e]azulen-6-one
8-Chloro-5-(2,4-dimethoxy-benzyl)-N-hydroxy-6-oxo-5,6-dihydro-4H-2,5,10b-triaza-
benzo[e]azulene-3-carboxamidine (1.9 g, 4.3 mmol), magnesiumoxide (0.156 g, 3.9
mmol), and cyclopropanecarbonyl chloride (0.5 mL, 5.3 mmol) were refluxed in dioxane
overnight. Dioxane was evaporated and the residue dissolved in DMF (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+).

Step 5
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-3-yl)-5-(2,4-dimethoxy-benzyl)-4,5-dihydro-
2,5,10b-triaza-benzo{e]azulen-6-one (2 g, 4 mmol) was dissolved in CH,Cl, (8 mL) and
trifluoroacetic acid (8 mL), cooled 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]oxadiazol-3-yl)-4H-2,5,10b-triaza-benzo[ e] azulene
8-Chloro-3-(5-cyclopropyl-{1,2,4] oxadiazol-3-yl)-4,5-dihydro-2,5,10b-triaza-

35 "7 7 7 ne(0.84 g, 2.5 mmol) was suspended in chlorobenzene (8 mL), N,N-



I\ ~N HN~ U NH2 and cyclizing this conpound with R -C(OCzHS)i VI to a
conpound of formula Rk R ~ 1~ N N i~Rs N wherein R1-R3 have the

signi fi cawoar/igissen in claim1l, or PCIT/EPO1l/ 12887 c) nodi fpgmgpoonmssor nore
substituents RL-R3 within the defi nltloni gi ven above, and if desired,
converting the conpounds obtained into a %)har maceuti cal |y accept abl e acid
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triazolo [4, 3 dl [ 1,4] benzodi azepi ne-10carboxyl ate, ethyl

3-chloro-9 dazo[15n][124] triazolo [4,3-d] [ 1,4]
.benzodi aze e 10car boxyl at e,
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, 2, 4]tr|g 0 %4 3 enzodi azepi ne, ,
10 (3-cycl ﬁmi nzedwzepIRs adi azol - 5-yl )-3-fluoro-9Himdazo [ 1,5-n] |

]|5C2I'/ LIQDOEL; ':ngolbf%hfo‘}o@d@j -Lyclbpfd RENTod] AaaRyHE3-ANAH- 2@@0@%‘1'aﬁpggnzo@%zulene

3- chl or o- 1670 e Eopmoby fermybhysraping 23 mg» 052 prmol aod A -gdykiiisopsopylamine
[1 2, ) {1 px0keint; 899 nlmdy %L&erﬂé@éh@@tﬁpﬂoaenzfeﬁé atd Eefluk&RforBh. ahe dbi9aASES .

The use of a conpound of formula according to clains_1 to 12 or a

conpound 5wae PeppERied: thnresidee Ww&ddﬂ%@ﬁg@lz/wer apdihes purifiedby] [ 1, 2, 4]

I
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[ 1, 4] benzodiga5@ f)nepridars
15 Example 61

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

imidazo[1,5-a][1,2,4]triazolo{4,3-d][1,4]benzodiazepine

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)-9 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-o0xadiazol-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-yl)-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)
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Analogously to example 1 (step 7), the crude product was purified by chromatography on
silica gel in ethyl acetate, affording white crystals in 46 % yield, mp 233 °C.

Step 8
Ethyl 3-hydroxy-9H-imidazo[1,5-4][1,2,4]triazolo[4,3-d][1,4]-benzodiazepine-10-

30 carboxylate
Ethyl 3-(tert-butyl-diphenyl-silanyloxy)-9H-imidazo[1,5-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

Airhlnramathanae and water. The crude product was purified by chromatography on silica
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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.
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5 Suppository mass 1285
Total 1300

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and
cooled to 45°C. Thereupon, 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.
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1. A compound of the general formula

wherein

R'  is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, cyano, trifluoromethyl,

trifluoromethoxy or lower alkylthio;

10 R*  is-C(O)O-lower alkyl, isoxazol, 1,2,4-oxadiazol-3-yl or 1,2,4-oxadiazol-5-yl, which
rings may be substituted by lower alkyl, trifluoromethyl or cycloalkyl;

R’  is hydrogen, lower alkyl, -(CH,),-cycloalkyl, -(CH,),-halogen, ~( CH3)n-pyridin-4-yl,
or -(CH;)a-phenyl, wherein the phenyl ring may be substituted by one or two
substituents selected from the group consisting of lower alkoxy, halogen, -SO,CHs,

15 phenyl, OCF;, nitro, CFs, -NRy, or is -(CH,),-indolyl, optionally substituted by lower
alkyl or lower alkoxy, or is pyrrolidinyl-5-oxo, -C(O)-NR;, -(CH;),-OH,
-(CH2)n-NR; or -(CH;)n-benzo[1,3]dioxole;

R ishydrogen or lower alkyl; and
n 1s0,1, 2 or 3;
20 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-yl)-9H-imidazo[1,5-a][1,2,4] triazolo[4,3-
d][1,4]benzodiazepine,

25 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-
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wherein

10 R' ishydrogen, halogen, lower alkyl, lower alkoxy, cyano, trifluoromethyl,
trifluoromethoxy or lower alkylthio;

R®  is —C(O)O-lower alkyl, isoxazol, 1,2,4-oxadiazol-3-yl or 1,2,4-oxadiazol-5-yl, which
rings may be substituted by lower alkyl, trifluoromethyl or cycloalkyl;

R>  is hydrogen, lower alkyl, -(CH;),-halogen, -(CHa),-phenyl, wherein the phenyl ring
15 may be substituted by one or two substituents selected from lower alkoxy, halogen,
CFs, -NR;, or is -(CHy),-indolyl, optionally substituted by lower alkyl or lower
alkoxy, or is pyrrolidinyl-5-oxo, -C(O)-NR;, -(CH3),-OH, -(CH,),-NR; or

benzo[1,3]dioxole;
R is hydrogen or lower alkyl; and
20 n is independently from each other 0, 1, 2 or 3;

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-

25 d][1,4]benzodiazepine,
ethyl 3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[4,3-d][1,4]benzodiazepine-10-
carboxylate,
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as claimed in claims 1 to 9 and pharmaceutically acceptable excipients.

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

35  to the GABA A a5 subunit.
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10 16. A compound of formula [ 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. The use of a compound of formula I in accordance with claims 1 to 12 or a
compound selected from the group of

15 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-
carboxylate,

20 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-yl)-3-fluoro-9H-imidazo[1,5-a][1,2,4] triazolo[4,3-
d][1,4]benzodiazepine and
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"#$98 () * 10-(3rpdomepplyBa4-oxadiazol-5-y1)-3-fluoro-9H-imidazo(1,5-a] 1,2 4]tr1azc!lo[4 3-
d][1,4]benzodiazepine and
15  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

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

selected from the group of

20  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-
carboxylate,
25  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](1,2,4]triazolo(4,3-
d)[1,4]benzodiazepine and
3-chloro-10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-9H-imidazo[ 1,5-a]{ 1,2,4] triazolo[4,3-
30 d][1,4]benzodiazepine

for the preparation of a medicament for the treatment of Alzheimer’s disease.

20. The invention as hereinbefore described.



