Titl e: BENZODI AZEPI NE DERI VATI VES AS GABA A RECEPTOR MODULATORS Abstract:
The present invention relates to conpounds or formula (1) wherein Rerr] is

hydrogen, hal oge | ower al kyl, |ower al koxy, hydroxy,

trifl uoMdheY g trifluoronethoxy or | ower alkylthio; @éﬁggagﬂéﬁ%»c}lomer
al kyl , isoxazol 1, 2, 4- oxadi azol - 3-yl or 1,2,4-oxadiazol 5-yl, which rings
may be substituted by I ower al kyl, trifluoronethyl or cycloalky.; Rerr] is
hydrogen, lower alkyl, -(CHerr])[err]-cycloalkyl, -(CHerr])[err]-hal ogen,
-(CHerr])[err]-pyridin-4-yl, or -(CHerr])[err]-phenyl, wherein the phenyl
ring N may be substituted by one or two substituents selected fromthe
group consi sting of | ower al koxy, halogen, -SJerr]CH err],- phenyl,
OCF[err], rHEeheodiaGhpicerddmvetivesNRE c3ABR A geceng-or (r@qudptdns err] -i ndol yl
optionally substituted by |ower alkyl or |lower alkoxy, or is
pyrrolidinyl-5-0oxo0, -C(O-NRerr], -(CHerr])[err]-0H,

-(CH err])[err]-NRerr] or -(CH err])[err]-benzo[1, 3]dioxole; Ris hydrogen
or | ower ' |
accept abl ?lé( ’ileglergglg, Eh?%‘glsscéf]c£n9& W;%R aﬁ%uétg&g ler%talg%gn 1@% Eg’qmg%%ﬁ}ll;ﬁ%
conpoundsdl[EdiBanzedazepine derivatives of the following formula

NL¢>_R3

1

wherein

5 R' ishydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, cyano, trlﬂuoromethyl
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, trifluoremethyl or cycloalkyl;

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

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

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



daze[l 5- a][l 2, 4]tr| azol o[ 3,4-d] [ 1, 4] benzodi azepi ne- 10- car boxyl ate.
10- ( 3-cycl opropyl 1. 2. 4-oxadi azol -5-yl)-9Him dazo[ 1,5

alj[1,2,4]triazolo[4,3-d][1, 4] benzodi azepi ne, et hyl 7 April 2005
3- fluoro 9H i mi dazo[ 1, 5-a][1, 2, 4]tr|azol 0[3 4-d] [ 1, 4] benzodr azepr ne- 10- car -
boxyl at e,

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

3-chl oro- 9I—H m]dbaﬁ@[diazgpla},[ 1,2)triazol o[ 3, 4- d] [ 1, 4] benzodi azepi ne- 10car boxy
| ate and 3- r

azol - 5-yi) %Eﬁlg’ ‘@598@1%3@%?@@ Szﬁﬁ}ﬁrli%}z%ﬂlﬂﬁé -dll 4 fbenzpdiazepint- Hrepi ne.

These corrpmaﬂﬂﬁcylla&ye a good affr nity to the GABA [err]5 receptor and they

are therefare us r t he t {Smsnt of diseases, related to this

recept or. (6273’ E (5?4\7% 1azg 53’@&86?@2%r1ﬁéd@éﬂ b | Wl teazol{da- A
receptor nni]lul,gbarz@d‘ﬁaqngéesent invention is concerned with substituted

i mdazo[ 1, 5- ri azol o[ 4, [1,4] benzodl azepi ne derivatives of
the fol | ow® H&?&#Mﬁ?%{@% Hig- ﬁl:fl’ﬁé]th‘%ﬁ?iéén hditrpandiazapime- 1G4l kyl , | ower
al koxy, hydﬁ@&xylat@yano tr| fluoromethyl, trifluoromethoxy or | ower

al kyl t hi o; (C( r al kyl , i soxazol 1, 2, 4=oxadi azol - 3-yl or I;
2, 4- oxadi az:'oth%'oyllo“ KRR IOW r?g?s‘i‘ﬁ’ﬁ%fhﬁ’é’} SubsPiTtigniderobisStadided 4 lirirgplo[4,3-

tri f1 uor omgy hyﬂ bfglfzo@mgg ;{g-)d R is hydr ogen | ower al kyI

-(CH,)"-cycIo pyrrdrn , toor -(CH)n
phenyl , qﬁ@’lﬁ(&{g }daF‘P ﬂ@?g ﬁ]rﬂrz:lﬁ}%f %11@ [Bi4-atléd) WZQ%ZQWHQ‘%

subst i tuent;as[bg;g}kggt ed from t he group consi sting of | ower al koxy, hal ogen,

- SO2CH3, phenyl nitro, NR,, or is 4§ -indolyl, optionally
substituted by B@\%‘?O"eé’llwllonéﬁl Sﬂ’eéﬁérlméfial’é@&)ﬁ a2 trpﬁ}plool i di nyl - 5- oxo0,

-C(O -NR |4, 3 ﬁ@ﬂ%ben@é'dmﬁ%é denrﬁéﬁveq%@rj—éﬂéaa}f b%r@e@%}be’é](ﬁfe%&}yﬂes Yo Boi s

hydr ogen o ower nis 0, 1,
phar maceut anI%@%ﬁvébll%ﬂ%ﬂ@lcwtﬁtrlbweéfaqﬂt@ﬂl@\iﬂlhsetq@@lméfbt| on of the

fol | owi ng 6 eutad h&&M%id&ﬂﬁ%{ bl
[1,2,4]tri [ 3, ZS 1, 4] benzodi azeg)(l ne- 1§Z?$%recﬁtor) and therefore are

10- ( 3- cycl P |aH§10éth 2B §E€Hrlsytaw )U@mwnbaazﬁwldshaqt{nm ciassn?ﬁrr azol of 4,
.
311 uor o- S aads o bietg et SRR BRAR R GARAN b rasopiarhinting i aedso.

car boxy| atmight be useful as cognitive enhancer or for the treatment of cognitive disorders like
10- (3-cycl | 2, 4- oxadi azol -5-yl)-3-fluoro-9Him dazo[ 1,5-a][1, 2,4]tr
i azol o[ 4, ﬁ%e?t@érs isédse.

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

general formula

L+
N I

wherein

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

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



dl [ 1,41benzodi azepine, ethyl 3-chloro-9Himdazo [ 1,5-a] [ 1, 2,4]
triazolo[4,3-d] [ 1, 4]benzodi azepi ne-10- carboxyl at e,

3-chl oro-10-(3-cycl opropyl -1, 2, 4- oxadi azol -5-yl )-9Him dazoﬁﬁAﬁlrﬂaz]obg, 2,4]tr
i azol o[ 4, 3- d][1, 4] benzodi azepine and ethyl 3-methyl-9Himdazo [ 1,5-a] [
1,2,4] triazolo [3,4-d] [ 1, 4]benzodi & epi ne-10- carboxyl ate. The above
mentioned specific imdazo[l,5-a] [1,2,41triazolo [4,3-d][ 1,4]

benzodi azepi ne derivatives have al ready been descri bed (Heterocycles, Vol.
39, No. 2, 1994), however, in this docunent it is nentioned that these
corrpound)s RigexEehyc?@gw,ﬂiemmv\(@ﬂﬁLfiﬁq&ldaﬂw_l,Bm{()bélﬁb@cﬁl,azepi ne. I
receptor) and t ore are .  devoi nxi-0 | . singly,
it has now been "f‘é )d‘"ﬁ’)ﬁ@n't‘lﬁf S5 I(ggg"l?%en@b%%r&ﬁnd%%?hgwlﬁﬁné%%ﬁ% nity and
selectivity for sGhBAufeddly dreeeprosutbiindhngelstteé froamthe groghtonssting of Gh7as
cognitive enhancer or, for t at.nent cogni thv I SQF d¢ ke

Al zheiner's dis ¥> palogeny ; S%éeg?l’ "(:))gpt”hne1 Brégﬁglﬁﬂ?’%\?ésn??g{ﬁj,“ there is
provi ded a conpanaslylbptiteallygebweitetkd bp CpralkyNomBier-akooaRor iss hydr ogen,

hal ogen, C17-al kyl, .Ca-al_ koxy, [OXy a tri t1lugronet hyl,
trifluoromet hox}}g’f)’i‘0 1’1_@-551?’%93//r@@%ﬁm@‘g‘%r%‘ébﬁéﬂ-#-ﬁé?ky| , isoxazol,
1, 2, 4- oxadi azol --8cHl) Hento[d,Ad0xeldi azol -5-yl, which rings may be
substituted by d-7-alkyl, trifluoronethyl or C3_7- cycloal kyl; 27 April
2005 - 2a R3 is hydrogen, Cl-7-alkyl, -(CH2)"- C3-7-cycloalkyl, -(CH2)n
hal ogen, R CH2)¢h g€l & Grydlkylaind- (CH2), phenyl, wherein the phenyl ring
maybe substituted by one or two substituents selected fromthe group
consisting of O .2- al koxy, hal ogen, -SQ2CH3, phenyl, OCF3, nitro, CF3,
-NR2, or isg -(Chki2Q,n,2igadel yl, optionally substituted by ClL_7-al kyl or
C3-2-al koxy, or is pyrrolidinyl-5-o0x0, -C(O-NR2, -(CH2)"-OH, -(CH2)n NR2
or -(CH2), benzo[1, 3]dioxole; Ris hydrogen O Cl-7-al kyl; and

and their pharmaceutically acceptable acid addition salts, :

with the exception of the following compounds:

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

ethyl 3-fluoro-9H-imidazo(1,5-a}[1,2.4]triazolo[4,3-d][1,4]benzodiazepine-10-

carboxylate,
10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-3-fluoro-9H-imidazo[1,5-a] [1,2,4]triazolol4,3-
d][1,4)benzodiazepine,

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

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

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

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

- from the group of



nis O, 1, 2 or 3; and their pharmaceutically acceptable acid addition
salts, with the exception of the follow ng conpounds: Ethyl 9H i m dazo]
1,5-a] [1,2,4] triazolo [3,4-d] [1,4]benzodi azepi ne-10- car bpxxh@teos

10- (3-cycl opropyl -1, 2, 4- oxadi azol -5-yl )-9Him dazo [ 1,5-a] [1, 2, 4]
triazolo [4,3- d][1, 4] benzodi azepi ne, 'eter/I“ 3-fluoro-9Himdazo [ 1,5-a] |
1,2,4]triazolo [4,3-d] [1, 4] benzodi azepi ne-10- car boxyl at e,

10- (3-cycl opropyl -1, 2, 4- oxadi azol -5-yl)-3-fluoro-9H i m dazo[ 1, 5-a][1, 2,4]tr

i azol o[ 4, 3- edy 1§H1mﬁ;h&% qaaﬂtr%olo% Iayd Hﬁzx %Ehw@ay%wb%aﬂﬁﬂée,al

[1,2,4]triaz %4 Mﬁf enzo Iaa%l‘f car box

3- chl or o- 106%3 5p pwidazotlérﬂ&)& éﬁ@oldéﬁréubﬂhemqﬁa@@pm@%] [1,2, 4]tr
i azol of 4, 3- cé}bo&y];t,&] benzodl azepl ne and ethyl 3-nethyl-9Himdazo [ 1, 5-a]

[1,2,4] triazolo [. 3,4-d Lbenzodlazeplne 10- carboxylate. In a second

aspect of tﬁ@Yb?'é lore- 9%&?@14?40& >-a] He?-&ltrigzqbe [dvi-dH.44 igzgpiner 10cont ai ni ng

one or norec#8pRAeds of forrmula | as defined above or a conpound sel ected

fromthe gro(g of 27 April 2005 - 2b ethyl
OH-i m dazo[3%-a][ 1, 2,4]triazol o] 3,4-d][ 1, 4] benzodi azepi ne- 10- car boxyl at e,

et hyl . -10-
3-fluoro- QFEtlllﬁg?azﬁegfyl 9%{ laIin[dam WAk |[]i %ﬂ)tlmf%og’? E 441?%1591%182 Péléeeélcne 10-

car boxyl at ecaré@ﬁshte?» chl oro- 9H-| m dazo[ 1,
1,2,4]triazo benzodl i ne- 10 car boxyl ate and et hyl
5 met h]yl oHS 4%? Badz% l%ﬂ@%ﬂf{%%@ Kioepibls GrEPIERs . 35] [ d

1, 4] benzodi azepi ne-10- carboxyl ate as defi ned above and pharnmaceutically
accept abl e exci meeqﬁts:-s fEedRph&)mehdﬁtdrhﬁeUfﬂtr@ﬂsdm&iaf tghmmajammubumymid tter,

-am BA di 1
CABA A T ecdBrr: At ot e AR B R b e S AR
super f ami | )th@hghn@QQat@ABAcBaﬂrﬁbﬁmeﬁﬁmlyWﬁd ¢h @ABAMb@tsrspwmchlaee Bembetsaifn
linked r eCeRt 8rprogﬂn 11Xked recep(f?‘AEiAmAIy FEERABA 0 [th%( covnw;]plex wﬁuch 1s a

membrane-bound heteropentameric protein polymer is composed principally of o, B and y

subunits.

Presently a total number of 21 subunits of the GABA A receptor have been cloned
and sequenced. Three types of subunits (o, § and ¥) are required for the construction of
recombinant GABA A receptors which most closely mimic the biochemical,
electrophysiological and pharmacological functions of native GABA A receptors obtained

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

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

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



menbr ane- bound het er opentaneric protein polynmer is conposed principally of
a, (3 and y subunits. Presently a total nunber of 21 subunits of the GABA

A receptor have been cloned and sequenced. Three types 0 obes (a, [3
and y) WO2H8&Ti red for the construction of reconbi nant':'cr('g&ﬁi}?&@%g ceptors

whi ch nost closely mmc the biochem cak, el ectrophysiol ogi cal and
phar macol ogi cal functions of native GABA A receptors obtained from

manmal i an _hrain cglls. T i S,sirong evi.dence that the i pi ne

by nar ng. SriefheCBot e SRt SHE BRI P IRk AEr BERBORNARED N€
A lr3 ecept Cd’g\?kr]lisad e{r3§y621:0nﬁilmn® 51’3 fmma[ A Izs@ﬁn‘xglsitls pﬁﬂ;re_zﬁtgﬂl_eﬁ'hﬁs ﬁs' aghlittqnpaﬂalanange .

subt ypes, ereas a y2,,.a an ipn.c ne re ,terme
Cypes | BERIIE RIS GH N Ty FEREFHIS it nSe BT GRS CTo 51 ogy, -
21: 101- 108 418t sithiits RARAQLL f7G RS RCHRIYarkdl YA I8 RYMdhist FhicR enhance
spatial learning in the Mrris WO 02/40487 -3 PCI/EJO N18 c905 wat er maze.

Howeves , dfatatiodllydred o@hdlftﬁity GOBUBAIA amlahdm ﬂﬁ,ﬁ-da/ﬁz ep imﬁproemﬁdi@g sitaa et be
agonli sts ar procQnvul s nt or Qnvul s I.cn pr event.s thelr . us as
cogni ti orfls_égﬁ%ﬁf:?‘ﬁfgea %@ef}tr‘r"cfﬂir:}hﬁﬁ’égﬂf TSHHPEIPSH‘?%’FH%%@I J%Wﬁ&’é are
non- sel e%itﬁ@uééi%rfogér»rﬂ?xktr}xl‘ﬁ AR A i 5&8%8&3%1%%%@:% A WBGHRAS RoffARAVHRS

receptor parti I nVer se agoni st relativel’y free of

activity @t nofBle 6f akivitys GABAA aNshdIbr adand’ees’ ficefibnbindingsiteebucaltiche
used to provide a nedicament which is useful for enhancing cognition wth
reduced oare fumdtiomally getestionfpuing apntaiming subupits. Howegerainyersp aseitits whidh ajge GABA

A a5 inverse .agoni st ich are not free of activity a BA A and/ or
a2 andforse th"e&Eﬁls‘abf?Ag/i(]q? uRyoiLs ekarp gelatiyslydree o ?%‘Vf%ﬁtzéf‘ggd‘pﬂ’@}ef%cgti ve
for a5 copiaini I; , inverse agonists which are to

sel ecti ve&#’g)érce%ﬁ%ﬁ%l%g%ﬁ?? s%g(gfd are rel at igvel y free of activity at

GABA A al, a2 and a3 receptor binding sites are preferred. Cbjects of the
present i nvenObfmtsarf haqpryratintentidn 4re companidsa brphie hackphtargakeutically
acceptable salis, th I r.ati f i S,

medi canen Cscel?téé%tsgllttsr\?}hdj r%ﬁ%ﬁ%?n%@%éﬁr"%“&%@?é%cur Pod ﬁ\%bqp?(ﬂg{s%gt e use of

t he abovecorsainimgehemlmddbeipoundiciune tdneelbasiibe wk obthepbevemengonasf il | nesses,
especially of illnesses and disorders i £agLLeg or
ot hd ot RRr R R Ba L e R ot inesleh Sy BAIBLL BRI 6

i ndi cat i otheikind ceferrethocarlior bhis the npmedatire chawerspandingmedicamentser ' s

di sease. The follow ng definitions of the general terns used in the present
description aQRL Ynost preferred indication in accordance with the present invention is

Alzheimer’s disease.

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

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

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

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

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

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

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

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



20 irrespective of whether the terns in question appear alone or in

conbi nation. As used herein, the term"lower alkyl" denotes a straight- or
br anched- chai QO%IZ/K(YJL; group containing from 1-7 carbon atongz pApQroexanpl e,
met hyl , ethyl, ropyT i sopropyl, n-butyl, i-butyl, t-buty®C 118887 | i ke.
Pr ef erred Iovver al kyl groups are groups with 1-4 carbon atonms. 25 The term
"I oner al koxy" denotes a group wherein the al kyl residues are as defined

above, and which I'Sh%ttetxaéhledmydeancaﬂlyméét@ﬂikﬁimmtﬁ%al 8l elky, denotes
L 17 e i L i el

cycl opropyl , g‘%B Pt aad; sitricagid) fohmieykid, Rtatibecid endeil ic@&yaeetalalgmlstumc means
the group - cacmmdmhd MR ANHRE acid é%héﬂés'uif fOR3 %@5 01/ 12887 The

term "pharnmaceutical ly acceptabl e add addi tion sal “salts with

i norgani ¢ afdd or gaEﬂempmy pl&fenﬁdhﬁ:’e cOSpOVs GANHPEAVE 2 BRidthe o g{l\hp) u(’f( %%io%er
sul furic acid, 1 C citric acid, formc a(,g mg I C aci
mal ei ¢ acid, a Mt g g {fcn‘@?f&ﬁﬁﬁb[\ o enbpnits and 2re rdatively diee nﬁid&mq&t@ﬂﬁﬁpﬂl C

acid, p-tol uer@ﬁ@lzf =]z < like. S Exenplary preferred are
conmpounds, which hgve arg(i%hﬁl ﬁ’gg‘é‘eh%.ty (Ki) of lower 15 nMand are

sel ective for GABA a5 subunits and are rel atlvely free of activity at
GABA A al, a2 andrefere E@mwdmfﬁum@ Kot ew in Breabeverfchtoa8DWRANSrOfhose

formula | for lﬂwldhrthxhﬂerM}AQCng@ 911\ i sease are those, in which R2 is
the group - C(O)OI ower al preferred are conpounds of this

group, wher (?l 'h 1.8 Iyfiro en and Rl |s _hydr ogen, met hoxy, nethyl, -SCH3
or hal ogen; fof eQ AT e RG aE 6P BN ok i therEEtR]ydshydrogenandR‘ is

3- et hoxy- 9H- ihyilbgze [misthoxg] thdthy, 4]3}1513@1@3,&35%13&@]]{5?” Qlﬂg% d| aze e-10-
carboxyl ate, ethyl 3-nethyl-9Him dazo[l triaz "11, 4]

b di J t
Sohrom S A R s e
car boxyl at e, ate,

g-i;];ﬂm dazol 1, 5&1?M heA bk Eb Al Sl RS 0200 AESRL he; ) O car boxyl ate,
3-f1uoro- ol i ABFFAR, 5-a] [ 1, 2, 4] tri azol of 4; 3-dJ[ 1, 4] benzodi azepi ne-10- carb

oxyl ate - ethyl 3-bromo- 9H—1m1dazo[1,5—a][1,2,4]tnazolo[4,3-d][1,4]-benzod1azepme-10—
carboxylate,
ethyl 9H-imidazo[1,5-2]{1,2,4] triazolo [3,4-d][1,4] benzodiazepine- 10-carboxylate,
ethyl 3-fluoro-9H-imidazo[1,5-a)[1,2,4] triazolo[4,3-d] [1,4]benzodiazepine—10—carboxylate
20 or
ethyl 3-chloro-9H-imidazo[1,5- -a][1,2,4]triazolo[4,3-d][ 14]benzochazepme-10-
carboxylate,
Further preferred compounds of this group are those, wherein R? is -CH,OH,
-(CHz)z-methylenedioxyphenyl, methyl, -CHz-indolyl, optionally substituted by methoxy,
- or is CHj-phenyl, substituted by ~SO,CHj, phenyl, ~-OCF;, -N(CH3)2, NO; or methoxy,

and R' is methoxy, chloro or bromo, for example the following compounds:

L8]
n

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



20 or ethyl
3-chloro-9Himdazo[1,5-a][1, 2,4]triazol o[ 4, 3-d][1, 4] benzodi azepi ne-1| 0O-

carboxyl ate. preferred conpounds of this group are % 2ouherein
R3 is 04204“5%('@&5)2 met hyl enedi oxyphenyl, methyl, - CH2PCREBYNAZEST
optionally substituted by methoxy, 25 or_is CHZ-phenyI, substituted

by- SO2CH3, phenyl, -OCF3, -N(CH2)2, NO2 or nethoxy, and R is nethoxy,

chl oro or bromﬂ;lﬁ-@ﬂi f(B-nidd® ﬁﬂéﬁﬂﬂﬂ‘-’m
4 Vo g ngHLﬁmmﬂ tr] aszo {Hi 3-d] [ 1,41

oonsod vz ont TP 4RI o b geanokpine-f0-carbortate,
3- met hoxy- 7- ( Hbyi- admme-MIHahﬁMB)ylﬁi&Hym%ﬁﬂzﬁﬁéoE R (1, gl]tgu%lo 4 [4,3-d)[1,4)-
et

triazol of 4, 3- %]en%ﬂiia%% ine— E’;’Eé]‘fz'ﬁ%{géﬁazepl ne-10-car oxyI ate,

7- hydr oxynet hyl oxy- azo[ 1, 5-a] [1, 2, 4] trlazolo[43d] [ 1,4]-
benzodi azepid n@ﬂmb31ba¢rboﬁy(BanﬁhomH&ytyl) 9H-imidazo[1,5-a]{ 1,..,4]tnazolo[43 d][1,4}-

3- met hoxy- 7- ( 3efi% e I mdazo[ 1,5-a] [ 1,2,4] trlazolo[43d]
a Hﬂégbﬁf% fbcz:%#%xgll_ﬁate WO 02/ 40487 -5 PCT/EPI )1 128875 et hyl

[1, 4] - benzodi aze
3- net hoxy- 7- [ #Wh&%bwollﬁlfihmﬂtdﬁ-)@)-ythyliré{chlptc] -9 B Himiidhizofd 5on) [ 1,2,4]Briazolof4,3-

al[1,2,4]tri aggl zepi ne- 10- car boxyl at e,
e]t Lyl 3- ]brom)a léq &??Q%L%m@{w&%%@m—ﬂ m dazo[ 1, 5- a{ [1, 2, 4j

triazol of 4, 3- 87t %Pe%éﬁﬂl&mh@mlhé fflﬁh@ar%}dnéa@,[l,&a][1,..,4]tnazolo[4,3-
et hyl - 3- brmmdﬂi@ﬁb&ﬁb&%nﬁ%zdfﬁoxﬁkﬁl m dazo[ 1,5-a] (1,2,4]triazolo[4,3-d]

[1, 4] - benzodi p| n ci Igtxy ate
7-[ 2- benzo[ 1, ?1 &’ eﬁX}r"rYlﬁnghYlbgH—lwdamhléa«zlb{,a,4]5naplp&4,2d]r(},ﬂ}-| azol
o[4,3- d][1, 4]>exhedhzn¢hﬁaep:laﬂﬁxﬂlﬁecar boxyl at e, et hyl

7- (4-neth f1anylab -3- met hoxy- 9H- i m dazg 1, 5- 1,2, 4
(riazoro 4. oo e e G A skl o Lol -
3- et hoxy- 7- [ €1 ﬁhmbdlazepin)emmh&bkﬂa&i m dazo[ 1,5-a] [1,2,4]

3 et howy -3 (P RSB e Pl T soiated 14l 2,

triazolo [4, SBEHG‘}ilaZeﬂineﬁ@ﬁaMxﬂzcapl ne- 10- car boxyl ate, 15

Fahyl 2] 'f ?: gggﬁt% IZ‘%QH?T wiégr?zzazf azep&ﬁcgf%am dg%oéb;ﬁ][&tzezﬂmazolo 4,3-
o 1azepme—

“benz -carboxylate or

ethyl 3-bromo-7-(4-dimethylamino-benzyl)-9H-imidazo{1,5-a] [1,2,4]}triazolo[4,3-
20 d][1.4]-benzodiazepine-10-carboxylate.

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

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

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

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

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



et hyl 7-(4-dinmethyl am no-benzyl) - 3-nmet hoxy-9H i m dazo[ 1, 5 a]
[1,2,4]triazolo[4,3- d][1,4]-benzodi azepi ne-10- carboxylate or et hyl .

3- br ono- 7- (4-di net hyl am no-benzyl )-9H-inmidazo [ 1,5-a] [1, 27Ahpdlnoezol o
[4,3- 20VQ]0pA94T - benzodi azepi ne- 10- car boxyl ate. Further pCaFRRO/ES3TOMOUNdS
for use in the above nentioned di sease a e those, in which R2 is the group
3-cydopropyl -[ 1,2,4] oxadi azol -5-yl. nplary preferred are conpounds of

D00 OV B DRSO S R 89T BRI I

10- ( 3- q/cldd)ﬁir bymzoni;az¢p4noaxadr azol -5-yl) - 3- net hoxy OH-i mi dazo[ 1, 5-

ﬂ)[ (1 3203](: ropy ﬁﬁ-gy g(l ngééﬁ]a’g%{&&%%aﬁ% lggﬁhwld% } ﬁl“égz%f]fn%mgi[ﬁf 2, 4]t r

i azol o[ 4, 3} ldq]b[enzn;:lth]ze[bemzodl azepi ne,
10- ( 3- cycl opr.opyl -1, 2, 4- oxadi azol - 5- yI) 3 brorm 9H- i m dazo|

1,5-a e

10- (3] E:Syc%gggrhtgf)g]la&e%e%[g a‘%%de{l;dis)?l] 9?2 §) Lﬁ f an(%{"étfid)rnoaazo[ 1, 5-
al[1,2,4] *ﬁﬂmhﬁw{ ¢pt39mia]ll|}'3suﬂb}:1hﬂnd by I-NziéﬁghandR is chloro or bromo, for example

10- (3 cydﬂg %ﬂ r@ 3 O%QQ azol -5-yl)-9Him dazo[ 1,5-a][1,2,4]triazolo[4,3
- 35d][1 enzo prne;

10- ( 3- cycI1@fiﬁetp’ylopnqp@l—daﬂxmdaazo]—sgl)yy X 4-Slirhbthpla i Rd4bemdyt)ad-dbfdms- 2{ 1, 2, 4) tr

| azol o 4, g gl bih 41 REAALAB6PL 0% b loilsn 308 VO 02 40487

3- chl oroo- 36(31(113:@-516+(6fuydpyﬂ0p$ﬂ, -D2A-axeditizalzdly) S-(1H-i0deli3rylomeiolioB- a] [ 1, 2, 4] tr

: | o[ 4, 3-.
sZenl o o. Mo Pl PO AR ERL M benpgpiacrips oty 1 qazof 1, 5- a1 (1, 2, 4] 1
i azol of 4, 3-Bd~]zy[ 1—c14]oberiﬁdd+carzlejmorpel—1,'a dFoxddieeol-pybidiimilaacd,5ompounds from

this group re| - CH2- phenyl, optionally
substi t ut e %@%’2 @Hdﬁsm?orad ¥161Fo or bronmo, for exanple the

fol |l ow ng corrpounds

10- ( 3- I d b

ot i Edazol 1 BEAFERY RSBl ool oty PhReath ERLER BT i) O™
3- Chl or o- b8 pr&patydthomethods kiowh ¥ thead, frekasply) By protesbisidesteibedbylowet hyl ) - 9H
- im dazoLw]HiaigJo[CéLs,SZCanPt riazolo[4,3-d] [1, 4] benzodi azepi ne or

HSES

a) reacting 2 compound of formula

20 with a compound of formula

O
HzN\N/U\Rs
H

H

to give a compound of formula



7-Benzyl - 3-chl or o- 10- ( 5- cycl opropyl -1, 2, 4- oxadi azol -3-yl )-9H i m dazo [ 1, 5-
al[1,2,4]triazol o[ 4, 3-d][1, 4] benzodi azepi ne. 15 The present conpounds of
formula | and their pharmaceutically acceptable salts nm apgy ed by

- met hodsWEHBWHH8’n the art, for exanple, by processes desd%ﬂggﬁmﬁg%gmn whi ch
process conprises a) reacting a conpound of fornula CI 20 with a conpound
of formula HZNWN H Il to give a conpound of fornula WO 02/40487 -7 N
wherein the substituents R - R3. have tfpe sjgnificances given above, or

b) reacting a conpound of fornula,5 w -oRgi ve a conpound of fornmula HN
H2NNH2 NH2 IV V and cycli zing thi plond with 10 R3-C(OC2H5)3 VI to a
conpound of formula PCT/ 1'd 2 90 | 2005 8 - wherein R -R3 have the
significances given above, or c) ] ¥y one or nore substituents R -R3
within the definitions given above, and )f -desired, converting the
conpounds obtained into a pharnaceutic%imy acPeptabIe acid addition salt.

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

b) reacting a compound of formula

)
N
mN

v

5 with

H>NNH,

to give a compound of formula

and cyclizing this compound with
10 R-C(OCHs)s VI

to a compound of formula



The conpounds of fornmula | in accordance with reaction variant a) maybe
prepared as follows: A conpound of formula Il, for exanple

6- chl or o- 8- met hoxy-4H-2, 5, 10b-tri aza- benzo[e] azul ene- 3- cagbayyllogs aci d
et hyl ester or 6-chloro-8-nethyl-4H2,5, 10b-tri aza-

benzo[ e] azul ene- 3-carboxylic acid ethyl ester or

6- chl or o- 8- brono-4H 2,5, 10b-tri aza- benzo[e] azul ene-3-carboxylic acid
et hyl estiefrein Rt datretheslgnifi@ancamieumntoelof ormula 111, for exanple with
fornyl hydrazi ne, acet hydrazine, indole-3-acetic acid hydrazide,

di met hyl am npacet yl drazi de or. th ike. . The.r t.i.on i.s carried.out in the
presencéﬁg?o ,f\nl-g(}/ er?éflh%ﬁ-s%bstn&l‘fﬂ%ﬁkﬁé, WB?IH&EE%IBPF%%%‘F% Yefle or even
wi t hout a base and is heated wunder reflux in chlorobenzene or p-xylene for
sone houf desirkd caceatidgticeonipdunps obasmdvetniagitarincanningiyurdptdfle 4ad mul a |
may be prg@aredti n the follow ng way: A conpound of formula IV, for

exanpl e 361 1B }"om)-4H- 2,5, 10b- triaza-benzo[e] azul ene-3-carboxylic acid

et hyl ester or 6-bronp-3-(3-cyclopropyl [ 1,2,4]

oxadi azol - 5-FHe)co8rpmetrttydifot halkllindkk2dMcd Bithiredciva-vagazie ) pedy tezutensd | s
treated a nhydr ous. sol wti0n_of hydrazjne., A suit e is THE
The r esdr (oY PR P Rt By Sl BloB efieliori 2 P Ol
evapor athegmo[ehaeulsnt-B eartwgylde 2@d ethyl esse dr Srthidre-§-nexiyl-dfEp,5,1Thariadt ai ned

solidis th treated w thy.a cerne ndi 0 nd_ of L - VI, for
ovanm! & B PR E R St a R R G BB QU 95 T St + 11 0

m Xt ur e Heazo{bjpatlee-trddroxylf ddid eftyt estee waraaltedwiil 8 comipeusdbf folmuhdil, on i s
effected_at roemtt erature.in accordance wi,th nmethod i.ch are known
o oo’ TR bR B R S s AP Sa AR T bl Ao Kool
sal t s widinethybimganietybdragide obthe litesPhembdti®ns tdrried ganincthagredsnaéNpdssi bl e.
Hydr ochl pri de robrqm des,..sul phates, nitrates, citrates,, acetates,

ol oot iR rolehe TS i SRR o SR f bisRhERen R THe™ | e
ar e exanpldesrefiix Stucllosbehsenelon paxifiefor @apdaiurQf the present invention,

there is provided a process for preparing a conpound of formula | as
defi ned above

R LRI s e
have t hehsifgdbwingwanc dscopipamd of fotmulalV, fooexample 6,8-dibromo-4H-2,5,100-
triaza-benzo[elazulene-3-carboxylic acid ethy] ester or 6-bromo-3-(3-cyclopropyl-
[1,2,4]oxadiazol-5-y1}-8-methylsulfanyl-4H-2,5,105-triaza-benzo e} azulene is treated with
an anhydrous solution of hydrazine. A suitable solvent is THF. The resulting mixture is
heated for some hours. After cooling and evaporation the solid may directly used in the
next step. The obtained solid is then treated with a corresponding compound of formula
VI, for example with triethyl orthoformate in an alcohol, such as ethanol. The mixture is

heated under reflux for several hours.

‘The salt formation is effected at room temperature in accordance with methods
which are known per se and which are familiar to any person skilled in the art. Not only
. salts with inorganic acids, but also salts with organic acids are possible. Hydrochlorides,
hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates,

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

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

compound of formula I as defined above, which process comprises



b) reacting a conpound of fornmula with HZN-NH2 to give a conpound of
formula HNN NH2 and cyclizing this conmpound with IV V. 27 April 2005 - 8b
R -C(OC2H5)3 VI to a conpound of formula N N wherein Rl-R3ha %ﬁizﬁ)bﬁ
significances given in claiml, or c)- yifying one or nore substituents
R -R3 withinythe,.definition above, and if desired, converting the
conmpounds ot ?ﬁ%ﬁg?ﬁ?ﬁpauﬁiggl dtically acceptable add addition salt In
a fourth aspect of the present invention, jhereg is provided the use of a
conmpound of formula |I as defined ove ofé %npound selected fromthe
group of ethyl 9Himdazo [1,5-a] [ ] azol o[ 3, 4-d
[ 1, 4] benzodi azepi ne- 1 0- car boxyl at e,
3-fluoro-9H i m dazo[ 1,5-a][1, 2,4]tri 4y 3-d] [ 1, 4]benzodiazepine-10-
car boxyl ate, ethyl 3-chloro- 9H—|n1dazo [ /1,5-a] || 1,2,4] triazolo [4,3-d] [
1, 4] benzodi azepi ne-10- car boxyl at e, Ci
10- ( 3-cycl adl zol -5-yl)-9Himdazo [ ‘1,5-a] [ 1, 2,4]
tr|azoIo[4Q§ﬁR§¥FE&E%Béﬁgg ra epi ne,
10- (3-cycl opropyl -1, 2, 4- oxadi azol - 5-yl) - 3 fluoro-9H i m dazo[ 1,5-a][1,2,4]tr
iazolo[4,3- d] [ | 4]benzod|azep|ne
3-chl oro-10-(3-cycl opropyl -1, 2, 4- dlgﬁgL-S yl)- 9Hi i dazo]
1,5-a][1,2,4]triazol o[ 4, 3- d] [1 B? azepi ne and ethyl
3- et hyl - 9H—|n1dazo [ 1,5-a] [1,2,4] Hrlazolo [3wd-d] [1,4]
benzodlazeglne 10-

o give a compound of formula

NL PR
N 1

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

b} reacting a compound of formula

with

to give a compound of formula

and cyclizing this compound with



carboxylate for the preparation of a nedicanent for the treatnent of
cognitive disorders. The follow ng schene 1 describes the processes for
preparation of conpounds of fornula | in nore detail. The Btg4tibogh
materials are known conpounds or nay be prepared according to nethods
known in the art, for exanple in accor®lance with schenes 2, 3 and 4. WO

02/ 40487 -9 Scheme | X /N, , %\, ~/ R% xj al,3 PCTRINPIS 95 hal = Cl, Br 0
hal HN\ N2 Of Hz N, N kR3 H |ﬁ%‘¢¢98ﬂ§?:% V The substituents given in

schene 1 taneodgeonidlébbratmbve. N VI In accordance with scheme 1 a conpound
of formula | maybe prepared as follows: A correspondi ng conpound of
formula VI, a R - substituted 2H 3,1 bepzoxazine-2,4(IH) 5 dione, and
(2, 4-di met hoxy- benzyl am no) -acetic aci‘é‘ R1) is suspended in p-xyl ene
and is heated under argon for ab® 2 rs. After cooling to room
tenperature, a spontaneous 27 Apri 05 \WD 02/ 40487 PCT/ EPO1/ 12887 -10

N
N’; )R’
N

wherein R'-R? have the significances given in claim 1, or
c) modifying one or more substituents R'-R? within the definitions given above, and
if desired, converting the compounds obtained into a pharmaceutically acceptable acid

addition salt.

In a fourth aspect of the present invention, there is provided the use of a compound
of formula I as defined above or a compound selected from the group of
ethyl 9H-imidazo[1,5-a][1,2,4] triazolo[3.4-d][ 1,4]benzodiazepine-10-carboxylate,
ethyl 3-fluoro-9H-imidazo[1,5-a}[1,2,4] triazolo[4,3-d}{1,4]benzodiazepine-10-
carboxylate,

 ethyl 3-chloro-9H-imidazo[1,5-a] | 1,2,4}triazolo[4,3-d}{1,4)benzodiazepine-10-
carboxylate,
10-{3-cyclopropyl-1 »2,4-0xadiazol-5-y1)-9H-imidazo[1,5-a|[1,2,4] triazolo[4,3-
d][1,4}benzodiazepine,
10-(3-cyclopropyl- 1,2,4-oxadiazol-5-y1)-3- fluoro-9H-imidazo{1,5-a] [1,2,4]triazolo[4,3-
dj[1,4]benzodiazepine,
3-chloro-10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-9H -imidazo[1,5-a][1,2,4] triazolo[4,3-
d}{1,4]benzodiazepine and
ethyl 3-methyl-9H-imidazo[1,5-a][1,2,4) triazolo[3,4-d}{1,4]benzodiazepine-10-
carboxylate

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

The following scheme 1 describes the processes for preparation of compounds of
formula I in more detail. The starting materials are known compounds or may be prepared
according to methods known in the art, for example in accordance with schemes 2, 3 and
4.




crystallization occurred. The obtai ned conpound of fornula I X is solved in
toluene in the presence of N, N-dinethyl-p-toluidine. Then phosphorous

oxi de chloride is added and the solution is heated and aft petion of
t he rea™A A% uene is evaporated. The obtai ned conpou?ﬁf@m%l a Xis
t hen dissolved in THE and added to a m.yture of a cooled 5 solution of
l'ithiumdiisopropylamde in THE and of (E)-(dinethylam no-

met hyl eneami no) -acetic acid ethyl est ch@ém@H

(E/Z)-N (3-cycl opropyl -[1, 2, 4] oxadi azol -5- yl - met hyl - di net hyl - f or mam di ne.
In a further step the obtained conpound of fornula )[Il is dissolved in a
m xture of CH2Cl2 and trifluoroacetic acid and then treated with
trifluoromethanesul foni goaaid. The obtained co unﬁ of formula XII1l is
purified in 10 conventio nanger. A m XRYLE i s conpound and

N, N- di met hig 8l uisli ne id disSsdl'vgd in cobe ze f8er argon and
@ | ori dé or bromde is tReg d oom tBHbler at ure
and the m X | sSOheated—at—reftux—Fhe obt ai ne nd of Fornmila XV

phosphor ous

is purified by known mgthods. If "hal" in for a XV i chlgrine, a
compound of fornflla | maybe obtained by reaction of a compound of fornula
s XIV, for exanple the conpound 6-chl oro-8-net hoxy-4H 2, 510h-tri aza- benzo
[e] azul ene- 3-carbgxylic acid ethyl ester, with a cor i ng

fornyl hydragjine ?Iornulalll. The reaction is in the
presence of di Net by pOtol ui di ne;NQeNN-Rt hyl
without a ng/ i sted in chl araobenzene, or

[

yl ami neg or even
reflux. |f
"hal" in fornmuld XNT~Dbrom ne, a conpound of this ~fof exanple 20
6, 8-di br om)-4H-02, 510b-txi aza-penzo[ e] azul ene- 3-carbox@lic acid etXyl ester,
is treated with an anhydrous solution of hydrazine and the obtained solid
conmpound of formula V may directly useguinghe |ast reaction step.
Finally, a compound of forrmula | is obfaiéd by heating under reflux a
m xture of a conpowrcobHf ory a Radg AtHanol , comQheping
triethyl orthoforrra{—e.—EB—PFeﬁaﬁa-t-if the starting materrals VIl OH Xv R
g aovexl n a{@g’bphghce with scheme 2

in schenme 2 has the significance g
" the starting material of fornula VII brepared. A conpound of fornula XV
i s hydrogenated in conventional manner to the correspondi ng 2-am no WO

02/ 40487 - 11 PCT/ PO P188' 105 benzoi ® add of fornula XVI. This conmpound is

t hen di ssol ved i néﬂo e and trezat’&a,dj\\é\jth r/N g2
1 N / H 1l R {'

R N

2

IV for hal = Cli N
N
H [y g
hal N"N>_ l
H,NNH, o
for hal = Br :
N 2
% R OC,H,
R! Nt RE—&-0CH,
OC,H, Vi
=N
HN
~ .
NH v

The substituents given in scheme 1 are described above.

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

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



bi s(trichl oromethyl)carbonate under reflux. Scheme 3 0 0O- NN~ N~~N Schene
3 describes the preparation of known starting materials. The processes for
5 preparation of these conpounds are al so known or nmaybe cazrAgf 2008 in
anal ogow&0 sedemesr t o known met hods. For exanpl e, PCT/EP01/12887

N-[ (3-cycl opropyl -1, 2, 4- oxadi azol -5- yl)nethyl]phthalimde is prepared by
reaction of N-phthaloylglycine in DM~ ab@- 1,1' carbonyldiim dazole, and
foll owed by the addition ofcycl opropanecar boxam doxi ne. The obtained N [
( 3- cycl opfprgllizatiorpoaruryed dite obraised tommptuing] Jf fptmbtda X s sdveidsn td]mne]iﬁ the

di ssol ved dde

obt ai ned %fegergc%%ﬁgjnlg%%r ?@gﬂ %ggggkye %H#hﬁ% gésatél‘%z% (Zn‘l%slg ‘1511 t]e}f:ed
with N, N sthm hﬁeﬁ@dmd a%wdmpdhtmnmﬂthmceo:twn @hstnheza&veﬂozateda’ﬁb&mbtiﬁﬁﬁ: and
(B 2) N - RS A oGRS dissolyed in THE ape adiled o Al sgpied

f or manidi ﬁéumtsn gﬂnthlmduscmcbwmmde %medtdf (ﬂ(dxmemylmmlt dance with
schene 4 etic
et hyl est%n?&rgén%%&ll&g par e #%te%g&ﬁ% %ne&l ?’5 Réo W%ﬂ;"ag 22015

N, N- di rretﬂyﬂnﬁthyhénncthyl ﬁrmamﬁlm:énalfunthmretepahebbtaﬂ&dn:emponnédf fanuleX1I t he
conpounds d .t h ceutlcall | e | ts possess
val uabl e 15%21%%%%0@ ca Heprfo(lps)igif(tﬁ? an{rﬁio AP X?%%ﬁ]fnttﬁ%#%t‘ﬂ corrpounds
of WD OZIWMTomtﬂlaﬁ@'ﬁleﬁ’@cmiZBm&tBﬂned pmmpmmd offoemilagI T bis puhﬁgdahds for
GABA Anre | ni,n subuni t I sef uI in the
thor agy wiReRliSna Rk Rlch AablE of s aPun R BB e -
i nvest i gadiesblved iachhrokzancenewindhr zn’gen hm&ph@aphemtfs@me:lerthldrﬁie or Nbffﬁfnf&ﬁe
preparati afflnlt GABA

recept or ﬁl@ t%gg%&s?é{\}%sglgrr%%g Yucfesn SHBRETE Iﬁeaft QHF@P!] q?‘FﬂfVﬁ?@ il (85
G / mol ; mPslhad@f ﬂormd]ari@Vhs)plﬁHBedd;qu Krowenpethods. 1) “Hallt inrfoanpt XY iof

chlorine, a compound of formula 1 may be obtained by reaction of a compound of formula

15 X1V, for example the compound 6-chloro-8-methoxy-4H-2,510b-triaza-benzo[e]azulene-
3-carboxylic acid ethyl ester, with a corresponding formylhydrazine of formula III. The
reaction is carried out in the presence of N,N-dimethyl-p-toluidine, or N-
ethyldiisopropylamine or even without a base and is heated in chlorobenzene or p-xylene
under reflux. If “hal” in formula XIV is bromine, a compound of this formula, for example

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

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

triethylorthoformate.
25 ' ' Preparation of the starting materials
Scheme 2
OH  xv OH xvi

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-



conposition al [33y2, a2[i3y2, a3(33y2 and a5(33y2. Cellpellets were
suspended in Krebs-tris buffer (4.8 MM KCl, 1.2 mM CaCl2,1.2 nM MC1l2, 120
mv NaCl, 15 nM Tris; pH 7.5; binding assay buffer), honobgeni b9

pol ytr oWQ 4088 15 sec on ice and centrifuged in UZ for %-@%ﬁﬁﬁ‘?%{? C
(100000 g; rotor: TFT 4594 = 300000 rpi/q. The cel |l pellets were resuspended
in Krebs-tris buffer and honbgeni zed by polytron for ca. 15 sec on i ce.

Aliquots of 1. nil re pr red, protein was ..neasured. (Bradf,ord t.nod)
and the r Soupicng aRer R8N FifaoPaPhdidis S R RR is foienag ety
bi ndi ng abis@yishloeymethpl)darieshateinden refluol ume of 200 jaL (96-well plates) 15
whi ch contained 100 jsL of cells, [3H flumazenil at a concentration of 1 nM
for ala2a3 subunits and 0.5 nM for subugits and the test conpound in
the range of 1010 - 3 x 10"6 M Nonsgﬁf\qni‘% bi ndi ng was defined by 10-5 M
di azepam and typically represented |ess than 5 % of the total binding.
Assays were incubated to equilibriumfor ¢ hour at 4 C and harvested onto
G-/ Cuni-filters (Packard) W filtrati an ;5@ a Packard hgrvest er and

¢ .

d

washing with fice-col d wash E (50 AWNT pH 7. 5)Q—&f t & Yryi ng,
filter- retained radioactivity was detect y |iqui dNggit } @

counting. Ki | uesWere calgul ated using ExcelsFit (M crB8sof and are

t he neans of determ nati The conpounds of the conpanyi ng exanpl es
were tested in the above described assay, and all wer ound to possess a
Ki value for displacenent of [3H flunmazenil froma5 25 subunits of the rat
GABA A receptor of 100 nMor less. Ina preferred enbodi ment the conpounds
of the inventiomare Bifdi Mzsel ective for je4 a®'subynit relative to the
al, a2 and a3 subuniMt& N n the tablesbel omNit Ns shown the activity data of
sone preferred conpoungds: WD 02/40487 -13 PCJI/ EPO1R288T05 Exanpl e No. Ki [ nM
KiflnM Ki[nM ra3Ki[n ray ralrat 130.657.639.21.3 6407.8361.5148. 810. 8
1334. 955.523. 71. 2 19480. 9500. 1482. 314. 5 20802 7283. 9190. 910. 7

Scheme 3 describes the preparation of known starting materials. The processes for
5 preparation of these compounds are also known or may be carried out in analogous

manner to known methods. For example, N-[(3-cyclopropyl-1,2,4-oxadiazol-5-
yl)methyl]phthalimide is prepared by reaction of N-phthaloylglycine in DMF and
1,1carbonyldiimidazole, and followed by the addition of cyclopropanecarboxamidoxime.
The obtained N-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)methyl | phthalimide is then

10 dissolved in 1,2-dichloroethane and N-methylhydrazine is added. The obtained 4-
(aminomethyl)-3-cyclopropyl-1,2,4-oxadiazole is then treated with N,N-
dimethylformaldehyde diethyl acetal arid heated at about 130°C and the desired starting
material (E/Z)-N’-(3-cyclopropyl-{1,2,4]oxadiazol-5-ylmethyl-N,N-dimethyl-

formamidine is obtained.

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

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

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



2595. 3122. 8107. 45.9 37295. 8266. 1162. 08. 2 47694. 5224. 6100. 313. 1

501002. 9409. 4220. 114. 4 5464.6148. 0108. 212. 9 69359. 8308. 4158. 17.0

6167.353.018.91. 3 6312.510. 75.60. 6 The corrpounds of formul aszg;a,ﬂ

their pWe@AHEEET i cal |y usable acid addition salts can bEChERAI/H$E7

medi carrents, e.g. in the formof pharmaceutical preparations. The

phar maceuti cal preparations can be adnmi-d@stered orally, e.g. in the form of

tablets, coated 5 tablets, dragees, hard and soft gel ati ne capsul es,

sol uti ons thfembgitdm@ntjon siedigamdsi fon SABRhA recephorsriontaining dlre eambidivenderre al so

be ef f ect eformof S ositaries r parenterally,
in t&g IF(S’II?nu%e |Iﬂf}bq{1fr8wgg W8H Pnfﬂgggﬁfﬁﬁ%ﬂﬁﬂﬁl‘lﬂﬁe fornula | and

the| r pharmaceutically usable acid addi tion salts can be processed with:

phar maceutTteakpounds wereiimesigganidtnaiccatigar ivdthetke kgst ginershéreinafte i o

production of tablets, coated tablets, dragees and hard gel ati ne capsul es.

Lactose, corn starch or derivatives ;[lrh?(gnez?ndbm c,.stearic acid or its )
salts etc can be used as surﬁ‘—exw%r%n%—e—g—aﬁa—at@égl ets dragees and hard

gel ati e Cpsffisy. ofSoipabhds zeK}AEm anteeplarsubiypes mlméasmd& cApfpetitizgfédar WO

02/ 40487 P POI/ 7 able o waxes ats,

sem solid an g i %?%0914;0 ersggﬂ%lgﬁngq%)‘?}é?g‘ﬁ%rﬁc%ref%? PRESRINTT Ut ur e
of soluti @emp@@ﬁiogm@g@ akp3e, §38 W2l .o5p gyol s, saccharose, invert sugar,
gl ucose etc. Suitable excipients for injec |on soI utions are e.g. water,

al cohol s, pol yol s cerol 5 .veget abl etc. _Sui tabl e ex lents for
supposi tori es Caﬁuéelb‘gﬁ%erﬁa‘ﬁﬁ’ﬁﬂe‘jdﬂ I‘EFS‘P%HRS’(S‘ qs mphKed, 1.2 ;M C ci@i"l 2Myui d
or |iquid Nty £CNadIDI PRNET st fiE 7F5h%ﬁﬁf’gea'd§a5r%ﬁffeﬂrﬁ6lﬁ6§édlﬁﬁ%ycan
~contain pr e?er vatives, solubilizers, stabil’izers, tti n?wgents

ermul si 19 erROITEQRtor shdp sec %F%?%‘E"é““f%ﬁ@@r%%tf%f 3031&4&%4?6& QNPT the

osnoti ¢ PrEssidea.= $0obersn). The Kmm&@%&%ﬁfs SHel O KIARL$is bhfBYarcdn al so
contain still ofher therapeutlcally val ua Ie substances. The_dosage can

vary wit hitPmegseized by pelyaam fatices 15 &F opar Abquaseot § ml were krepiiadi RIQTeH Wasl

measured (Bradford method) and the resulting membrane aliquots were stored at 70 °C.

Radioligand binding assays were carried out in 2 volume of 200 uL (96-well plates)
15 which contained 100 pL of cells, [°H]flumazenil at a concentration of 1 nM for ala203
subunits and 0.5 nM for a5 subunits and the test compound in the range of
1019 -3 x10° M. Nonspecific binding was defined by 10° M diazepam and typically
represented less than 5 % of the total binding. Assays were incubated to equilibrium for 1
hour at 4 °C and harvested onto GF/C uni-filters (Packard) by filtration using a Packard
20  harvester and washing with ice-cold wash buffer (50 mM Tris; pH 7.5). After drying, filter-
 retained radioactivity was detected by liquid _scintillatioh éouﬁﬁng. K3 values were

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

The compounds of the accompanying examples were tested in the above described
assay, and all were found to possess a Ki value for displacement of [*H]flumazenil from a5
25  subunits of the rat GABA A receptor of 100 nM or less. In a preferred embodiment the
compounds of the invention are binding selective for the a5 subunit relative to the al,a2

and a3 subunit,

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




requi renents in each particul ar case.
adm nistration a daily dosage of about 10 to 1000 ngy per
conmpound of gener al
upper WR9%HEh al so be exceeded when necessary. The fo
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(2, 4- D t ho) henzvl c cid.20 TI’\I IS .: nt nr]rv‘n ‘| ate | S knovml and
may be p@@%‘é?lga\kby nﬂmﬁw in KRBM;F?% >‘<'?§:rpl e.in the foll ow ng
way: dlycine (100 jg, %283 nol) ;yms di ssolved ifn 1 N NaOH (1.6 L) and
treatedf wth a soljution of | 2,4-di net hoxybenzgdl dehyde (200 g, 1.20 nol) in
MeOH (8Q0_ml) — Thet resulting solutian was hydrogenated{over 10 % Pd/ C (40
g) at 11 bat H2 flor 30fat |rt.5Fhe catalPyst wds filtered 25 off and washed
with MeOH (500 mL){ The filjtrate was} concentrgted to ca| 2 L by distilling
of f al | e oA [ThegrgSul Ui IH§1BAST[C agde9us [sol ghjgon Was cooled in ice,
and acidified to pH4 with 3 N HCL |(ca. 500 L), causing the product to
precipifate.  The white solild was filltered. off ed with ice water
(200 nL). ThB wet cry3¢8ls meré>dried at?2360 C| firkt atl 25 nbar overnight,
then at{ 0.1 nbar fpr 8 h. One obtained 232 g (|85 %, whijch was 30
cont am [ratetygv T1T B Yadyact, | DBooWas [USedgyw T hqut fgistner| purification. np
115 C. |mz 225 (M. Internediate B :
(E)- (D pethyl ami not net hyl eneam na)-acetic acid ethyl estier WO 02/ 40487 - 15
PCT/ EPO / 1188705 Thi s8QZat erjred#%Bt% ils kAMWA arld mdP-7oe Qgrepared by met hods,
known ip the art, for exanple in the follow g ways: Mithod A A m xture of
gl yci nert69—§ 0 8B —and ¥, v df meq ki forfmam gg di gt hyl acetal (69.8 5
m., 4.0/ nmol) was heat ed und reflux| and the dgthanol forlmed was renoved by
means of _a Dean-Stark trap, Distillhtion Yidld: 108.41g (86 %: bp
120-122{C / 28 nbat. Mthod| B Bfci ne| et B§F-Cestler HEE wag di ssol ved in
portiong in 10 % afueous NaRCO3. Thejresulting solution was saturated with
NaQl , fittergganmttEg Tt ITaE gxtracyggistwice Wsiih CH2C12 (400 10 ni).
The organic layer fwas dried| filtered and cargfully evaporated. The residue
was
50 1002.9 409.4 220.1 14.4
54 4.6 148.0 105.2 12.9
69 359.8 308.4 158.1 7.0
61 67.3 53.0 18.9 1.3
63 12.5 10.7 5.6 0.6
The c'ornpoﬁnds of formula I as well as their pharmaceutically usable acid addition
salts can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharmacentical preparations can be administered orally, e.g. in the form of tablets, coated
5 tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The
administration can, however, also be effected rectally, e.g. in the form of suppositories, or
parenterally, e.g. in the form of injection solutions.
The compounds of formula I and their pharmaceutically usable acid addition salts
can be processed with pharmaceutically inert, inorganic or organic excipients for the
10 production of tablets, coated tablets, dragées and hard gelatine capsules. Lactose, 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



distilled at 45 C/ 18 nbar. One obtained glycine ethyl ester (32 g, 43 % as

a colorless Iliquid. dycine ethyl ester (35 g, 339 mol) was dissolved in
N, N- di et hyl f ormam de diethyl acetal (64 ni, 373 nL) and ]ﬁdzt)@ 130 C.
Et hanol WOc®BH0] nl) was distilled off by 15 means of a [RGHER} A, 2887t rap. The
residue was distilled at 110 C/ 18 nbar. One obtained a yellow sh |iquid
(52 9,97 %9. mz 159 (M+H). I nternedi aﬂ#C (E1Z)-N - (3-Cycl opropyl - [

1, 2, 4] oxadi azol - 5-yl net N, N- di et hyl - f o dine .Step 1 20

N- [ (3- q/c?%ﬁ&wr? €%, ‘éegat%isdﬁ%&a%ﬂes t@»ﬁ;fﬁﬁ?h@ P?%hﬂw&lm ohrqleetc.

N- Pht hal oyI gl $iitable eﬁcei@mhtgfor&{#anmmamws@iuﬁa@d a/;eﬂswg% 4k b olger because of
cl unpi ng) 0 chg % rbolr}%/l di i m dazol e ( 9 g, 486 nmmol) was
added in B%V?lfﬁﬂ% lioé‘ftn% %a uE0%1 ion). The resulting suspension was
heat ed at 80 $nifable eX0ipivinms foamgectioneplutiond &d etgowater, dldrdols, polyols, glycerol,

cycl opgopgane doxime 1 added and then heated at 110C 25 for 2 h. The
sol utlt%n Msﬁgrg%?ﬂggmto rt, then poured into water (4 L), stirred for 15
mn, filtereShitahbestreipiants for SeRRositeueEraa.y. naherabion keadenddatile, warey fags, (87 9 .
Mo 115 C. sdmidi ﬁ@ofﬁ@mdﬁb Is%tc

4- ( Am nonet hy 3-cycl opr pyI 214 oxadi azol e 30

N[ (3-Cycl opr OVP" edﬁéﬂ FRR - BSERATILRLS K }:%Wf‘ﬁ‘a}l’lie?ﬁr%wf%ﬁubﬂm%‘w nmol )
was di ssahb&hfbri memx%ayeﬁh analeifieaneveetz@rsdolorahtsifivrhdvy dalezbnearfiag. 4 ni,
426 mml ) @9 gr%s%tﬁre,%l}#e?s, S%]l;d(ali%llggyen\{\saor an%oxﬂ)a(.gt% ’E‘B&I‘Y CSaIlQllSO cgl?tazsnu ension

was cool e t‘CI
(2- met hyIQ@eeﬂm&wm@ﬂpmﬂuablazubwmm di one) was filtered off and washed

Wi th WO 0214048735646 2 (100
m.). The fil ?? g%eos\/\gs év@g%?at?egﬂgﬁgggge resi 35% étbl%tfd g% &{qu%b-gﬁgl

mbar ( bat FRIVirgwents speach pavii@ila: Ca®9 regegeral in vhe capy ‘2 arzbadmypistrafiepa daily
(E/Z3-N - d&ﬁUQ{f(‘a'b@ﬁf nmd 100D g r erson ofa compound of general formula I should be

oxadi azoI vyl met o mam
A Ronepase, %@eﬁ%%ﬁmﬁu s N 218G Rsesdd when@ecestEl ) v
di ssolved in N, N-di net hyI for rral dehyde di et hyl acet al (77 m., 451 rnnol)

and heate 130 C unt all ber at ed FEt ti. f (H ckmann
condenser ?h %? Wine examp élrl]uséraﬁel th Bretsen% 1nven19c_)|n gmut ?um 1% ﬁf
temperatures are given in degrees Celsius.

Intermediate A

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

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

example in the following way:

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

Intermediate B

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



remove first the excess reagent and then the product was distilled at
140-150 C bath-T / 0.1 nbar. Yield: 49.3 g (90 %9. nmz 195 (MH). 10 .
Exanpl e 1 Et hyl 3- net hoxy-9H i mi dazo[ 1, 5- a] 27 April 2005

[1, 2, 4] WA R 4, 3-d] [ 1, 4] - benzodi azepi ne- 10- car boxyl a?‘éT’E?‘Bpﬂ}fgg

6- Met hoxy- 2H 3, 1- benzoxazi ne- 2, 4(1H)-dione 15 This internediate is known3
and maybe prepared by methods, known imlthe art, for exanple in the

foll owi ng way: 2-Am no-5-net hoxybenzoic acid (19.3 g, 115 mmpl) was

di ssol vedhin infeonediate (ipdoown) andtmenbeprapared by snethpdsh | kavowmeinhiiie) ahrioonat e
(11.3 g, I‘&ﬁ,gd for 1 h. The suspension was cooled to rt,
t he crysteg?rggﬁ)lb%ﬂé?g%ow and washed with di oxane (20 tnL). The 20 not her
l'i quor wag.g¥aperated and the residue crystallized fromethyl acetate.
Yield: 2009 g (94 %9. np 244 C (dec). mz 193 (M. Step 2

4- (2, 4- Di pet hoxy- ).~ 7- met hoxy=3, 4-di-hydr o- | b b
[1,(4] di azfg%iﬁ@é%?@ﬁﬁéy ‘)é9-§69nfré}§%l%ggﬁﬁﬁéﬁkﬁﬁgﬂgg‘é%gg&t@l?ﬁ@ GRé (23 g,
119I el )mBy4io ﬁﬂal)éwﬁﬁ mteﬁmﬂfﬂﬁﬂh&mag itienathanol f(ﬁﬁeﬂimé aermovell byddeaps of20 O

. n N..0- r,_argon at r
(190 o riS=oSRAteRs hiubuin 8agal tld dld AR o263z cl @82 o 8 "o

spont aneous crystallization occurred. The crystals were filtered off and
washed wiethod Byl ene (50 nL). Yield: 39 g (92 %9. np 196 C. miz 356 (M.
Step 3 30

2- Cgl Or 0-ydige Anfli dIRE BN Yrub BRI ih-pBRESRM 18 o6 aflicBusiNg; e TRE edshbing] di azep
i n-5-one . . ..

4- (2, 4- DisobttiRYyeaRgYed with NaGoRerad.andiths fimate wpetnd byiss Pt TR EBP ne- 2,
5-di one iR The®rgiic hvalwas dridd Nieddedreddiydrefplly edapotiitade Thd fesilugiwas 133 nmol )
‘were m xed i Y 200~ ), and -heat ed .t : ous oxi de
chl ori de ‘f‘%tﬂgfdr?&% 7§ﬂ‘§nqrg%alr'g)oﬁefaébtgﬂl&gd’%%}n()%vt&yg5&%51{8‘9%@%26&3%?051%8%% C was
conti nuedidwd. 2.5 h. The resulting WO 02/40487 -17 PCT/EPOQ-R1!1 Q' dark red

solution was evaporated to dryness and the residue redi ssolved in THE (150
nl) and Glethegtndesten(35 g IHenmobseasdissolved N, Naditpethylformamide diethyl

5- (2, 4- D [t hesympenyh)  fid bt 180 9% OFBafs YL Y6 1) s istndPber by | aza-
15 means of a Dean-Stark trap. The residue was distilled at 110 °C/18 mbar. One obtained a
yellowish liquid (52 g, 97 %). m/z 159 (M+H).

Intermediate C
(E/Z)—N'-(3—Cyc10propy1—[l,2,4] oxadiazol-5-ylmethyl)-N,N-dimethyl-formamidine

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

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

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

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

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

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

m/z 269 (M).

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

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



‘extracted

5 benzo[ eJazul ene-3-carboxylic acid ethyl ester Hexanethyldisilazane (48.5
m., 66 mmol) was dissolved in THE (150 nlL), cooled under argon to -70 C,
and treated slowWly with a 1.6 Msolution of n-butyllithiumpnapermos (145
m, 233WeaHM87After stirring for 1 h at-70 C, a sol uti ®CTEPE1/12887
(E) - (di net hyl anuno- net hyl eneam no)-acetic acid ethyl ester (21 g, 133
mmol) in THE (50 nm.) was added, and 101stirring continued for 1 h at -70 C
Then a sol ution of 2-chloro-4-(2,4-di nmet hoxy-
benzyl ) - 72ndithioroptiBiné{0thyd) GFHedikzaf efas plapétatedaelthn r&iduadistildd 8t g, 66
mml ) in ( i é BN o) ly allowed to warm
to 10 C %@ﬁoéaéﬁ%wmﬁ% mﬁogggf@d%%‘g%ﬁ%%%3éﬁwiﬁgyaﬁu cetic acid (38 nmi,
664 nmol ). was added slowy at -30 C with cooling, the nuddy suspension was
al | oned rmto O C, water (40 nlL) 15 added, and the resulting solution
was ref | (FEWN"dB-Cydnpropdedil gt pxadidrel-bofimathiyinN of-damethyldermpmidingi t at e.  The
hot suspension was diluted with water (450 nlL), cooled to 30 C, filtered,
and t e dH{Aminemgtiyhl-3-cyeleprogyinl . 2.4-oradiagele 6€39.12. 282 oonel) pas diswlerdiiad at 25 -
mbar /60 G N.d{hehtifolBaieBydeXBeti-acsRl %’9411]945%@]5%11& Mated319B0 SC 281 _
8- Met hoxy-ﬁ- 0X0-5, 6- d{,h&'g*r Q- zéH— ,}? 10b-tri aaza- beqfo& e] azul,ene- 3- car boxylic
acid et h?lﬂ berated EtOH had distilled oft (Hickmann condenser). Vacuurn was then applied to
g- (2, ff- ?dﬁ?\&cﬁi’yﬂh@ RESHs9 re8gdii€hﬁtb&§énﬁh@pfbd5cﬁwiﬁ(di$tﬂé@at41'402155,°|C)Cﬁzﬁtaﬂ'i/az a-
enzof e ul gneg.3: carboxyli.c. aci +ester (9.8 g; 22 nmmol) was
suspendeaﬂirﬂgﬁ-lgﬁ}‘g%?ﬁ)éhf@; “@63?%@‘%)1 ce, and diluted sowy wth
triflyoroacetic acid (50 nL). The r%scla,lt'i 25 clear solution was treated
at 5 Cwth trifluoronethanesul foni ca 3.8 m., 44 muol). The now red
sol ut i onEvad 3ahethoeg9&8-irmidatafl,52:] [1,2 d}taipoolafdd di[b,4Hbymedinzegine- 10he resi due
'ttl CH2Cl 2 (500 m.), and 2 x 10 % NaHCO3 (500 ni). The crude
product EFRO4E g) was digested with hot ethyl acetate (100 nL), allowed
to cool, sgpd the white crystals (5.6 g, 85 % were filtered off. np 240 C

nmz 301 . .30 . .
6- éhl_or og%ﬁgpﬁﬁ‘%gﬂ%‘%ﬁﬁﬂﬁ%égﬁﬂb@ﬂ%o[ e] azul ene- 3-car boxyl i c acid

et hyl ;&St@ls intermediate is known3 and may be prepared by methods, known in the art, for _
8- Met hoxy- 6- 0x0- 5, 6- di hydro-4H 2,5, 18b-t ri aza- benzo[ e] azul ene- 3- car boxyl i c
aci d et hyxampledm the fpllgwhie way: impl ) and N, N-di net hyl - p-t ol ui di ne (10.8 ni,
75 mmol ) were m xed in 35 chl orobenzene (80 nL) under argon. Phosphorous
oxi de Ch'zoﬂn%-é%éth:ﬁne%%imhhwg, 1 1&added1abasdissolastlint isxafk X200r@Lj)eat ed

gtz / 282 lgg)élpfgt%;ri 3(}; }Dgsé orcr)r%%%ﬂy[)lcar}%orsle?tle H??g, 3V%¥anslm%8%lna(¥'efﬁugceg Zorpiptrl.l'llhe2005 o

suspension was cooled to tt, the crystals filtered off and washed with dioxane (20 inL). The

20 mother liquor was evaporated and the residue crystallized from ethyl acetate. Yield: 20.9 g
(94 %). mp 244 °C (dec). m/z 193 (M).

Step 2 . : ' _
4-(2,4-Dimethoxy-benzyl)-7-methoxy-3,4-dihydro-1H-benzo[e][1,4]diazepine-2,5-dione

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

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

Step 3

30 2-Chloro-4-(2,4-dimethoxy-benzyl)-7-methoxy-3,4-dihydro-benzo[e][1,4]diazepin-5-one
4-(2,4-Dimethoxy-benzyl)-7-methoxy-3,4-dihydro-1H-benzo[ e} {1,4] diazepine-2,5-dione
(23.7 g, 67 mmol) and N,N-dimethyl-p-toluidine (19.2 mL, 133 mmol) were mixed in

toluene (200 mL) and heated to 100 °C. Then phosphorous oxide chloride (6.7 mL, 73
mmol) was added dropwise and heating at 100 °C was continued for 2.5 h. The resulting



-18 rt, diluted with CH Cl,/aceton 100:15 (300 nL), and directly pur-ified

by flash chromatography on silica gel in CH2Cl,/acetone 100:15. The white

product._was recrystallized by dissolution in hot et hyl ac 110869 nl)
concent VR ®RHMHtil precipitation started (ca. 100 ni) %@5& (88

mp 186 C. mz 301 (M. 5 Step 7 Ethyl -37met hoxy- 9H i m'dazo[l;5-a] [1,2, 4]
triazolo [4,3-d] [ 1,4]-benzodi azepi ne-10- carboxyl ate
6- Chl or od8rkmetiisobuyion a2 eEpbtited toidryaesh end tieetsdus redissobredan BEHR16¢ mdoi d

ethyl esten O dir ‘ﬂ%ugte}éé %gégugm(g{eﬁtrryl hydrazine (41 ng, 0.69 mml), and

N-ethyldllsoprop n 0.31 mmol) were refluxed in
chl orobe_@ (1 m) for 4 h. The reaction m xture was extracted with
CH2Cl 2/ ., the organic |ayer was dried and evaporated. The residue was

purified 5’d§2 “Rimsilosybapiy)-Smethauycaoyed,6 Hhphp P 20048824, np 197 C. m z

?552( ]tr| ?((;)[Pj ?gﬁﬂégjéfmt]f%enzo aze%l_ Intran (iigzogir goil]yi ate Step 1
6- Met hyl 1Rk 3k 8%%93&@:3'4@9& 86 (b U Qs Wt ﬁfgﬁ(ﬁ@%@ Eodia gpyn and

maybe prepared known i.n
fol | ow ngrwo npx%rljir*éeaé‘ifd slzz‘ﬁm‘%@aal ﬁMfﬁlvwﬂfm bu%f&t@umg hexgne (3430 nol )
and et hy kniGio59ahel Vekér stifble for M at 0768 Wblutiof of(Xc(gBib) was heal ed

AT A O N RN R
m xt ume mu@munat@ﬂaradnhtt—h@% ESBhdHntd sobutal af @2- dﬂgﬁﬁ#-@ﬂ,@dlmﬂiﬂ{ but yI 25
oi 14 vel L7 HRhBREs e aNSn LD IRRRI OO e b Beiob Y ket T
hept ane (120unL3@asaddedvit e7Q1C, tmd Julpeqyaptly wlowed o Warm tpl\};o *C3vepca2l h,

4- (2, 4- Dt W prgﬁlz% R ?C rﬁéalﬂ XJ:e‘tl%’aéldd(Bg'Yrgf BoAliHREN% R £ldel slowly at

1, 4] di azepi ne- 2 |.one suspensi on
6- rrLt hyl = 5%@Vﬁfhf@fbﬁafhﬁ@uédﬁf%ﬂyu%ﬁ%w&s @Q@Eétcgwarméo el yaterddRElni ng

(2, 4-gi W&ﬁﬂ&lghnbﬂﬁ@ﬁéklﬂﬁhﬂﬂﬂut&ﬁﬁimﬁreﬂﬁxéﬂ beShﬁe@im&tb‘thmln')anbﬂ dfaxyitlene (125
m.) was heate

Cetper at Sre st e predienie Mliediuh e ulr fhefdt B AR (2 «
20 ). ¥ndlithe wBite drygtals 9askdd with THEBMdtey WHE400 mL), and dried at 25 mbar/60 °C.
Yield: 16.7 g (56 %). mp 204 °C. m/z 451 (M).

Steps

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

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

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

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

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



27 April 2005 WD 02/40487 PCT/ EP01p12887 -19 Step 3
2- Chl or o-4- (2, 4-di met hoxy- benzyl ) -7-nmet hyl - 3, 4-di hydro-benzo [ e] [1, 4]

di azepi n-5-one 4-(2, 4- Di net hoxy- benzyl)-7-net hyl - 3, 4- di hydrfaagdit2benzo| e]

[ 1, 4] di d¥@p2/#d872, 5-dione (34.0 g, 100 mmol) and N, N- di nRE€REPOLH28ST] ui di ne
(28.9 nm, 200 nmol) were mxed in 5 toluene (100 nL) and heated to 100 C.
Then phosphorus oxychloride (10.1 L, 4¥0 nmol) was added dropwi se and
heati ng at &1@8 C y%,ﬁs continued for 2.5 h, The resultin dark red sol ution
was used i fiBted yith S HA A2 51(3Q0 mp), agd gliregtly purified by flash

5- (2, 4- Di glbhiosrMyon i waEh R d&é&fn@d@D:‘i‘S."l}iﬁrthi%r%déctm?' triaza 10

benzo[ e] azul enﬁi-éS-é?r ,bo>iyl,| c. acid ethyl ester Hexanethyldisil|azane (68.7
ml, 330 nifelvytaiiized By diswlyiep indhotethyl aBpiai3p0 midesensenimried uniiryesipifaiion7 C,
and treat ggrt&d @M D00WhE N vl d:- 99, Hd @3 cef s Mhn hexane (206 ni, 330
mol ). After s(?i rring yf]or 17%%3 /@I?Oﬁcl,% a srcl)]?zut@iyic#lMgf (E) - (di nmet hyl am no-
nmet hyl enegn‘i no)-acetic acid ethyl ester (31.6 g, 200 mmol) in THE (30 nl)
was addedte and stirring continued for 1 h at -70 C. Then a sol ution of
2- chl or o- Bth(P3-fhreth SR S¥9% )i A28 NZ3L 1) [1,5;41B1D¥0 1 834 8 ; eg 1, 4]

di azepi n- 5- gne 35@%&9, 100 rrgol )}{(pr gggr eél)T a?%eﬂ%%ng%%gg%g&e 0 was added
at -70 c,ca_ahm bsequently allowed to warmup to at 10 C over 1 h, then
cool ed aggidhidre-s-3Rtle LAJH—Q@,I%@—%%—I}@ESHaczu?e%'e-q%—éaﬁlzog:rh% alasaRfded é@.tl -30

C and the suspension s allowed to warm up to room t erat.ure and wat er

(57 nL) 2% Osddemolnprmythydeazine (thanend %P mmacheandad-ethyidisopripylamine®.034 h.
Af t i ' i ss0 i 300
er 1600k N3] Erﬁﬁol'jfh.?é}ét&ﬁﬁuxéﬂqﬁ cﬁ%?%&?ﬁ&x%&bﬂ% 1&{;&.2@'1;@% %ﬁ’oﬁ%ﬂxg% (

m.). This solution was then washed \ ) 0 _ %
sodi um hy@iteged witr Goralivatergdre prganicdayes wag e evaporatel Aporeaidad was
Chr omat og%,a F Ehed ik &l of itk B 1M | s 1dla . mz
O PO R LRk R b oftlstich B iCHICERNgESH 36 £1nth 1978z S5 0.
8- Met hyl - 6- oxo0- 5, 6-di hydro-4H 2, 5, 10b-tri aza- benzo[ e] azul ene- 3-car boxylic
acid ethyl ester . :
5- (2, 4- Di met hoxy- benzyl ) - 8- met hy| - 6-SFTRE R i hydr o- 4H 2, 5, 10b-tri aza- 30
benzo[l&] aEtlyEheethy aze] ldcaldl.2#itylazae3e4-d{{9,48bepzodBzepind-} O-nas
suspended,,ig), g2 (100 nL), cooled inice, and diluted slowy wth
trifluroaceti ¢ acid (30 nm.). The resulting

Stepl

6-Methyl-2H-3,1-benzoxazine-2,4(1H)-dione

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

20  example in the following way:
A mixture of 2-amino-5-methylbenzoic acid (45.2 g, 0.30 mol) and ethyl chloroformate
(31.4 mL, 0.33 mol) in dioxane (250 mL) was heated under reflux for 4.5 h. After cooling,
acetyl chioride (50 mL) was added and heating under reflux continued for another 4 h.
After cooling, the mixture was evaporated and the résulting solid digested with tert-butyl

25 methyl ether : heptane (1:1, 400 mL) by heating under reflux for 1 h. The soild was then
filtered off and washed with tert-butyl methyl ether : heptane (1:1, 80 mL). Yield: 47.7 g
(90 %). m/z 177 (M). '

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

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



solution was treated at 5 Cwth trifluoromethanesulfonic acid (3.0 nL, 34
nmmol). The red solution was stirred at roomtenperature for 2 h. The

m xture was then evaporated and dissolved in CH2C12 (20 md7, Amalpes] with
10 % sowiontr4ay8ir ogen carbonate (2 x 5 27 April 2005 WO REA/ERIAE 887

PCT/ EPO1/ 12887 -20 nlL) and the organic |ayer was dried (Na2SO»4) and
evaporated. Trituration with EtOAc. Yil@l-d: 9.55 g (92 %. mz 283 (MH).
Step 6 and Step 7 (without isolation of

6- chl or o-3edt hyl - 4H 2, 5, 10b-tri aza- 5 benzo[ e] azul ene- 3- carboxylic acid

ethyl est@éhioro- 4—( ,4-dimetho benq/l) -7-me lel -3 4—d1h§dro-benzo[e [1 4]d1az Ipm-S one
6- Chl or o- 8- et hyl -4 xar aza- zo[ ul ene- 3-car boxyl'i c_add et hyl

ester and-(3- Mme@wzfebml)gmﬁﬂmpﬂwéna]lh- benzo(ejf1s4] iiuzemﬁ[ B5Aligpe

[ 1, 4] ben

b et hyl B ot @ Bt e BN IR B olyidine (28,0 ml, 200 moe vere ed By 1
acid es hybluedd(8tnel) dnd Heatgd t8 30T Theandobpivrds omichipkidp {1001 mldiie (14.4
m, 99 nmmol) were mxed in chlorobenzene (100 niL) under argon. Phosphorous
oxychl or irg@ol)ws agled é@pmlapd\ha@naeﬂid@a “atvas comiinuedier &b br Ehenserling

resul tingym Xy ﬁltf&% %fmgf%gg,ﬁ{h}@gu{) Qlondniit ,% After cooling, the

m xture was evaporate in the su sequ nt step. The mixture was
di ssol vedsyiychl orobenzene (100 nL) and then N, N-ethyl diisopropyl am ne (5.7

m, 331 I) and fornyl hydrazine (4.4 g, 66 mmol) added and the
resul ting.pg Lbi'fn%ﬂl%ﬁ‘:%@ﬁiz i Sl-qlﬁéthﬂeff b%Sfﬁodm§dJ&~4ﬁf2t§ioﬂl€}?thﬁg, the mxture
was evaporated and di ssol ved in (50" n) and wat er (20 nL). The

organile |bepaelelagyleseaamagl Cﬂ‘?@é@ﬂ?ﬁ%@) and evaporated. Chronatography

0" AP Gy 380 il ey 0,0 PR il )

1, 2, 41t r i fazoheo A} Jz,dhd fredted slobdnwittiadz@ i gmh;tﬂcﬁ}ofaaBbh)mlhaXﬁlei;tm 25

6- |1 sopr op I-I H-benzo[d] [ 1, 3] oxazi ne-2, 4-di one A_m xture of

2- ani no- 530gBrebpsr ﬁﬁeﬁﬁli@ﬂ&f%dl}bﬁt(‘g@ Cga SOiBUCF"%@I y{(dimethdemino-chl or of or mat e
(1.75 ni, i Q&QS 2 h.
After coo m&ﬁn%é))w&tglag@i %1 4 rTL g@@ﬁo c}?%‘ Hﬁ?%%%’?lf) lﬁgg(ﬁé]%%lr refl ux
cont i nelechrddstirdnptdieinudd for 1 At-60 °Codlheng sohdtien rif 2tdhteovia 2, e dapethaxed and

the r esml;[elnrzla) s7O| | t?lyﬂéﬂ.ef dc%ovl\genzo [teﬁ5}4] &laj% gn-S-one (35.9 g, 100 mmol) (prepared

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

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

20 added and the resulting mixture heated under reflux for 14 h. After cooling, the mixture
was evaporated and then dissolved in DCM (300 mL). This solution was then washed with

N HCl (1 M, 2x 100 mL) and 10% sodium hydrogen carbonate (100 ml), dried (Na,5O4) and

evaporated. Chromatography on silica gel eluting with EtOAc. Yield: 17.6 g (41 %). m/z
436 (MH").

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

30 benzo[e]azulene-3-carboxylic acid ethyl ester (9.8 g, 23 mmol) was suspended in CH,Cl,
(100 mL), cooled in ice, and diluted slowly with trifluroacetic acid (30 mL). The resulting
solution was treated at 5 °C with trifluoromethanesulfonic acid {3.0 mL, 34 mmol). The

red solution was stirred at room temperature for 2 h. The mixture was then evaporated
and dissolved in CH,Cl» (20 mL), washed with 10 % sodium hydrogen carbonate (2 x5



30 nethyl ether : heptane (1:1, 20 nL) by heating under reflux for 1 h. The

soild was then filtered off and washed with tert-butyl nethyl ether

heptane (1:1, 10 m). Yield 3.1 g (89 9. mz 204 (MHf). Bt&RiI12005

4- (2, 4- oioretagy - benzyl ) - 7-i sopropyl - 3, 4- di hydr o- | H benzefejephbil12487

di azepi ne- 2, 5-di one 35 A suspension of 6-isopropyl-|H benzo[d]

[ 1, 3] oxazi ne-2, 4-dione (3.0 g, 15 mmmol ) 20contai ning

(2, 4-di nmet hoxy- benzyl am no)-acetic acid (3.7 g, 16 nmol) in p-xylene (40

m) was mdaned thmergenic&dyeuway drisal (§2;$Q1) 22dBvipor#ted Siritungionngtht B QAsom

t enper at p ril 2005 PCT/EP0111288 precipitate
T er B P Aﬂﬁﬁﬁé%hﬁfe i ho g

was filttere xylene (2 x 20 m). Yield: 4.9 g (90 %.
m z 367(MH) St ep

2- Chl or o- Ma_@cﬁiﬂh@&lwmmmiop of 6 Sdproshpietlyl 4142 hylGbdrismenzol e] [ 1, 4] di az

epi n- 55 _
4- (2, 4= Dlsbgrpﬁgiaz%ene 3 C3rb9x¥hsc§61rdoﬂ YI ege&) di hydro-| H benzo[ e] [ 1, 4] di azepi ne-

2, 5- di one6- C(tﬂofn @—,maﬂlﬂl mml(ﬁzmmarﬂa-lﬁemafe]abgdhn@%cm}hoxﬂimdﬁhﬂ&st&tandZ 2
mml) wer ) xed ol uene, ( ), and h - Then .phosphor us
oxychl oriﬁg{{’}ég@e %‘%&Wil’é\ﬁg@’%%a%ﬁmﬁgw gﬂi’ HEPRGIIE 100 C was
conti nuedcdrboxgate h. After cooling, the lo mxture was evaporat ed and

g![ Z;oldfved II\r/I ty—F6 (oxo~ﬂ>' )dlhygro-\ﬁa-]sz 5’5189 tl('jléizr Cénlz eiazultene-?) cax% e1 Y e yl

5-(2, 46D m&rl‘(ekﬁyg,Bemﬁmb}))aﬂdll\ENFﬂlwthl@ ol @idmeq 14y Ry 090Ombtdl Pwére HoiRed 1l aza-

. 154 THBI R ALty BeFiorE (ispRRipt eoBh e aNRe A2 FUR 4R 70 G,

and treat @diie‘ﬁ]] A \tbymwkiperatuke ﬁnMMesﬁlh@ﬁnﬁﬁufﬂﬂdtdd ﬂnldexht%ﬂﬁ:ﬂ &JI(I& ¥ After 13.4

mmol ). After, sti,rring for 1 h at- Iut on of di | am no
met hyl enetRRinNG) thedBIF e X5 vapPrAFFC 2 4C aﬁﬂﬁ(*& squeqts 1§h WEE )

\évas h?ddeddlsgdlded it dhldrbbéhze @100 Beld) dndrthdn N Mlethyl@isGproptiamide S04 wlLi ¥, of
chloro-4

et
benzyl- 7“?’@%125?8%' hw%?%‘l& p&hrepe)efdad ehdihepesiltinednispre beatgd 4.1
ol ) ( pugdairefudfordds cAfidiedolng Vﬁémm&reaﬂii%da;ﬂiratea OnddissoebdsH mqnbe ntly

alloued o e up, 0110 £,00er 1 Iy Lhen Coplied 0L 108 30 © A cer
evaporated. Chromatography on silica gel eluting with EtOAc. Yield: 2.85 g (28 %). m/z
310 (MH"). mp 236-238 °C.

20
Example 3
Ethyl-3-isopropyl-9H-imidazo[1,5-a}[1,2,4}triazolo[4,3-d][1,4]-benzodiazepine-10-
carboxylate
Step1

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

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




added at -30 C and the suspension was allowed to warmup to room
tenperature and water (3.0 nL) added and the resulting m'xture heat ed
under reflux for 14 h. After 25 cooling, the m xture was evap begs and

t hen diweeksed7in DCM (30 nl). This solution was then R&IHLE] Sﬁ HC (1
M 2 x 15 nL) and sodi um hydrogen car bggate (sat., 10 m), dried (Na2SOH4)
and evaporated. Chromatography on silfT gel eluting wwth EtOAc : Hexane

571 sopr oByriRRiTster oy b Fadied Sasntbiitn R, Bl 496 GREDSMAr boxy! i

c acid sgh§N-1E3fer _
5-(2, 4- D net_hoxy- benzyl ) - 8-i sopr opyl - 6- oxo-5, 6-di hydro-4H 2,5, 10b-tri aza-
benzo[ e] ne- 3-carboxylic acid ethyl ester (410 ng, 0.9 nmmol) was

suspendeg.- G}ﬂormi;l?diﬁ'@t}ﬁx?i&nzﬂw)h%rb Ppylizoe dihgash-Binel £ ¢, 4)dekyinvi-t h
trifluoroacetic acid (2.0 The 02/ 40487 -22 27 April 2005
PCT/ EPQ P#9887 resulting solution was treated at 5 Cwith

trifluor eneubpnastbirbiEyHCI- ﬁof:ﬂol?@l Bl dlﬂycﬁ'o IHBkDz0[ N4 destefiab-0l5-didnwas

stirred at roomterrperaturefor xture was th vapqr.at ed and
di ssol velil-? & E€Hpenol) god Nilydi é’dtok]/b?lfhﬁ‘e?ba‘?% hérdmage W&‘?‘E‘HE? (10 %

2 5 nL J I

s o o RO IR LR A Lo A eSO (U6 Bl

6t ﬁh: or Orﬁs &R BpWisé kh@hatingart 100 82 frabentiohed bzl Enerfiercastingxtei ¢ aci d
et hyl ester

8- | soMr opyiKtuge WrbevspewagdApdrdisselved i THFK1Q mla 2ad wan pesdedirestly @ibe 3. car boxyl i
c acid ersgy;e u&RLRP. (1.8 g, 5.6 mmol) and N, N-di methyl -p-toluidine (2.4 niL,
16. 9 mol vvgre mxed in 10 chl orobenzene (10 nmL) under argon. Phosphorus
oxychl orﬁt@i(??l L, 8.4 mol) was added at roomtenperature and the

resul ting. i &ﬁé}%@&% SRLERDSIELopE 5160005 5 2ikydrd RS, 5,1000kkA0, the M xture

was evaporate Chr ommat ography "on 'silica gel eluting with EtOAc. Yield:
1.3 g (6&engolelsemisne- Sﬁrtetmgwe d bty | - OH- i mi dazo 1, 5- a
[1,2,4]triazol o[ 4, 3-d][1, 4] - benzodi azepi ne-10- car boxyl ate

6- Cn O‘I-féthﬁl‘éﬂ{yﬁﬁﬁiazéﬂ‘e"@ om0 4 findd pvhedzolel az rignes %@%&wﬂydﬂdér acid
et hyl ester (50 1), fornyl hydrazine (10 ng, 17 nnol , and
N, N- di netArgda fo +4l iﬁ dndl aeé’@d slowly with a 1.6 M solution of n-BuLi in hexane (8.4m

13.4 mmol). After stirring for I hat—70 °C, a solution of (E)-(dimethylamino-
methyleneamino)-acetic acid ethyl ester (1.28 g, 8.1 mmol) in THF (5 mL) was added, and
stirring continued for 1 h at—70 °C. Then a solution of 2~chloro-4-(2,4-dimethoxy-

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

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

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

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



L, 0.17 mmol ) were heated under reflux in chlorobenzene (2 nL) for 10 h.
The reaction 20 m xture was then evaporated. Chromatography by preparative

HPLC. Yield 8.7 ng (17 %9 mz 338 (M np 160-163 C. Exanplxy Aprf]bBshod A)
Et hyl 330 0349+ i m dazo[ 1, 5-a] PCT/EP01/12887

[1,2,4]triazol o[ 4,3-d][1, 4] -benzodi azepi ne-10- 25 carboxylate Step 1
4- (2, 4- Di net hoxy benzyl) - 7-brono- 3, 4- di3dr o- | H- benzo] €]

[ 1, 4] di azepi ne- 2, 5-di one A suspensi on of

6- br ono- Zesidiidg mmasmﬁedfk{tﬂ-‘f)c dith néfl @ @methgnestlfomnaid (é@rlmlallrﬁ ng

(500 i) THESLIBRRER Sl SFEef s s ety tos 5 RHE ikl iy o7
I ng O room
Eﬂe;me:(at ll%v% %rg&gﬁh@(‘dlé@bﬁ@d (53] CHﬁ%léj(:Zd iélﬁb aghshddf w1&ﬂ§bdﬁ&ﬁﬂl¢drogen barbemate €lfe ( 100
| e
2- Chl.or o-%. 2540k mtﬁwg@aﬁgﬁz ")‘”a?%b‘?‘éh%aégﬁ) a%ldﬁy@%atﬁghggfuéﬁﬁn %}%I azepin
-5-0n€5  EtOAc. Yield: 250 mg (90 %B) m/z 313 (MH).

4-(2, 4- Dlrretho)cy enzy rono- 3, 4- di hydro-| H-benzo[ e] [ 1, 4] di azepi ne-2, 5
-dione 35S0 g, 7.4 mol) and N, N-di methyl-p-toluidine (2.1 m., 14.8

mol ) wer g dRgr8k-isBprohyRRAL 3, b- lag—QﬁazaV@rﬁa(eﬁ@@ﬁeBCZEklEB@m&iél&thyléSBert ol uene
(30 nm.) and heated ?

(oo Rt doppmanie-anes At R bR Bae o e ™!

resul ting.garkerede rﬁﬁbntaham YR8 neMARAGH- aﬂ@ﬁu@mﬂ Ao, 16@nehek) whrs sikeddd in
THE (10 ni) and “Used directly in the “subsequent step. 5 Ste

5- ( 2, 46 Di clbivbeyzane /L) andqsrcmgarﬁ MPBOI@S qmbl@rrdf& iolg 8fGBmP})|Wa-
benzo[e]az

rbolylic a e§51rr1_
24. 4 mol § 4&3&&%’%&1 ‘U%ed'x'iuﬁe §65u 1& I%coo gﬁ&é}%g Afggﬁ t@% -70 C,
“and t r-eat esblisigpthle yninturbwas dvafoidiabl (Ehmmtmgraphyml_smca gelrebutingsv: cm_,
232mm|%{ a]rr? gé'grrlngfor 1 hat-70 C, a solution of
(B)-(dine ffﬁ ﬁ(g ‘thyI eneani no) -acetic acid ethyl ester (2.34 g, 14.8
mmol ) in $E7(10 m) was added, and stirring continued for 1 h at-70 C. °
Then a so Qr 03 -10-
benzyl ¥ ﬁﬁ}‘fhf?fﬁw@rﬂpﬁﬁ% 358%%@?1 %hﬁ%}é¥3 ot b()er?éocz%zefme,m?. 4 fmol )

in THE (1me$mﬂhk (prepared as described above) was added at -70 C, and
subsequently allowed to

6-Chloro-8-isopropyl-4H-2,5,10b-triaza-benzo[e]azulene-3-carboxylic acid ethyl ester (50
mg, 0.15 mmot), formylhydrazine (10 mg, 0.17 mmol), and N,N-dimethyl-p-toluidine (24
1L, 0.17 mmol) were heated under reflux in chlorobenzene (2 mL) for 10 h. The reaction

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

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

Step2
2-Chloro-4-(2,4-dimethoxy-benzyl)-7-bromo-3,4-dihydro-benzole] {1,4]diazepin-S-one
4-(2,4-Dimethoxy-benzyl)-7-bromo-3,4-dihydro-1H-benzole] [ 1,4]diazepine-2,5-dione
35 (3.0g, 7.4 mmol) and N,N-dimethyl-p-toluidine (2.1 mL, 14.8 mmol) were mixed in



warmup to at 10 C over 1 h, then cooled again to -30 C. After 30 mn,
acetic add (8 nL) was added at -30 C and the suspension was allowed to
warm up to roomtenperature and water (8 nlL) added and thexrgsdll2odng

m xt ur ewoert4edB7under reflux for 2 h. After cooling, th@GHEROYAEShas
evaporated and then dissolved in DCM (30 mL.). This solution was then 20
washed with HCO (1 M 2 x 15 nL) and s8¢ um hydr ogen carbonate (sat., 10

m), dried (Na2SQ4) and evaporat ed. Chromat ograph)i on silica 9e| ef uting
wi th Et Onduenyi (80 anlXoung hyated 20109 °C. thhgn Bboyphoms Oy chilaidg (745 pl, 8. Tmmol)

L ao oS i8ded, BB SO heng uProb M VA BRRRRI b ShE SRR SR 1 ©

5- (2, 4- DygTalibR¥Ms Bespoydtdd Srdomhe iRidre @XQoReSmdTHY (Y0OmBhrd fsed Aivetti inzhe
benzo[ e] azul ene- 3-carboxylic acid ethyl ester (2.6 g, 5.2 mml) was
suspendefseICEPEIP- (15 nl), cooled in ice, and diluted slowy wth
trifluoroacetic acid (11.9 nmL). The resulting solution was treated at 5 C

with trigluoyomet hanesul fonic acid (680 L, 7.8 30 nmml). The red sol ution
was stirred at roomtenperature for 1.5 h,_The nixture was then evaporated
and di ssé’r(@é’dDilfne'é)qmbzn%Yébgﬁ‘)IPOWeﬁ6\@1131‘#%‘65’%%1Hgﬂ?‘ﬁj"en carbonate (10
% 2 x 2 Hehb8-QHARDICadidWayl s dried (Na2SO4) and evapor at ed.
kot Bt Rl BroAc. Yield U T 100 % . iz 350/352 (M) 35 27 April
2005 WOHExamedwidiszramer&lmbgdzt mmplisvagsdissglved ip BHF (30 ml), cooled under

6, 8- Di brqno- 4 540Dt I -benz I - 3- cardgxyl 1 | | ester
and 810 nAgER B TG zAsreaRA SoRBER Fr SRS of BN GRS ©
aci d et hg?.ozii%b?i). After stirring for 1 h at—70 °C, a solution of (E)-(dimethylamino-

8- Br ono- 6- di hydr o- AffH- 2,5,10b-triaza-benzo[ e] azul ene- 3-ca[ paoxylic
aci d et hyhethdsnenmifo)-2cafic agdathyhesigr (334 eNLAB eimpedd 1y THE (16miy Wﬁéﬂicg“-%es L, 1.1

| i.xed in . tol 5 .t reated. with ph |- ide (180
b, e R R P B e TSRl rd Algacher e (
evapor at dnaAvl 7itentes it difieyde beex €10 L Rilazepinks -6h2 (1 Pg (710 mund!) irdAdF &G er (10

mL). The organic |ayer was separated, dried gNaZSO4€7 andt{ggn t(g
evaponat edl) (Frepared pvdascrifed a8pee) iay addadat T ¢ pordsihsegrently2laved @y t h an

hyd sol uti hydr azj . o ) h
R e e e ek s LD

‘é\’gz / g\égp ( Lod.800 307 S0 thd s\Bensititias Mowed td Waind up RS réoh easpremtureiep. Nz

water (8 mL) added and the resulting mixture heated under reflux for 2 h. After cooling,
the mixture was evaporated and then dissolved in DCM {30 mL). This solution was then

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

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

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

35



Step 7 15 Ethyl 3-bromp-9Himdazo [ 1,5-a] [ 1, 2, 4] triazolo [4,3-d] [
1, 4] - benzodi azepi ne-10- carboxylate A mxture of

8- br ono- 6- hydr azi no-4H 2, 5, 10b-tri aza- benzo[ e] azul ene- 3- car poxyhiizoeoaci d

et hyl ewen2/4@8n g, 0. 6 nmol) in ethanol (16 nlL) contai RCAEPOYI8Ehy|
orthoformate (285 L, 20 1.7 mmol) was heated under reflux for 18 h. After
cooling the m xture was evaporated. Chr¥mat ography on silica gel eluting
with EtOAc. Yield: 4.6 ng (5 %9. mz 374/ 376 (M. np 198-200 C. Exanple 4

(Method B) 6-Chl oro 8- brono-4H 2,5-10b-tri aza- benzo[ e] azul ene- 3-car b6xylic
aci d et hyte

acid ot hopt Db ?%9 05 AR Sy LGty RBE A LeR Bk RTBOY TS
19.3 mmlbrom@hmdmeuhorﬁpém%r@béarben@ (3]25u1n119 31sde@KY1a¢ g@ﬁethﬂﬂstﬁphor us
oxychl or Ibd%ngrﬁg% ik 9%3%@:8‘1?&& i?%a?g%z%&] %21?4&3? QBBPQ}IH jthe

resul t7ng m Xture der ref cool'1"ng, the mxture

was evapadsedr€ol2 g@he ﬁffﬁ@l@lﬁ@m cﬁﬁle&lﬂﬂpﬁlﬁhﬂ&ine(ﬂwﬂmg Wnfkol Firédbenixedth Yi el d:”
1.4 g (59 % nfz 368/ 370

10- ( 3- Cyciobispe Yl tzeaxfdd%émpla%@hpgﬁ W‘)m@er%%%ﬁsﬂﬁ oypoliead sefluxed fog 5y

gl(g 4q]/ t {Aﬁé@o@ﬁ %héi&ux[turlz ‘fjlalsfeewl gheala)g@g&?ée%@@wés e,t%ﬁmcted with CHsz (10 .
clopro oxadl azo (6] -ne oXy-

4,5- di hy@h)alﬁl ‘satfaﬂotmibifae BEFRRE 1?%%"%?26?%@ aﬁy%? ‘%GB WO y

02/ 40487 \&ﬁéﬂ%?@' fr%%@&?due%és ld%a&rs& Mﬁmm A73aRd (r%&eakmﬂﬂél%nw@}o\ls was

di ssol ved cool ed and treated slowy al.b6

M sol ut i wltaifonrpfmiirazmﬁ (Lé&ax» éFF{Fgé 0n‘E§~ 0. AﬁIEPD and theregplting mv%srerhq%te at -70
C, a sol t‘l?] qux(fgf lz?)h IXffeQ §o<5iiﬁ:g,| ?r&rxﬁﬁéfﬁre[via’s SvdHoexedlh d fle seliy wakhidl ) -

N, N- di me or mam di ne in"THE (50 nL) was added over

15 ni n. 5d1WFé1YFfeﬁlﬁlstlbﬁgu%ﬁaﬁaemgﬁéﬁlﬁﬁ{%s st rred for 30 min. at -70 C,
t hen the g:tg gde toluene solution of the
2-chl g , 4- di met hoxy- benzyl) - 7- met hoxy- 3, 4- di hydro benzo[e] [1, 41

di azep' n- ?b&&ﬁo@}gmﬂ&mta} mslg@gga@[@ [ 118 YenPodigRgirl 1021 1 NG at
-70 C cont uedfor The reacti on m xture was quenched at -70 C with
acetic carboxylate

A mixture of 8-bromo-6-hydrazino-4H-2,5,10b-triaza-benzo|e}azulene-3-carboxylic acid
ethyl ester (0.4 g, 0. 6 mmol) in ethanol (16 mL) containing triethyl orthoformate (285 pL,
20 1.7 mmol) was heated under reflux for 18 h. After cooling the mixture was evaporated.

Chromatography on silica gel eluting with EtOAc. Yield: 4.6 mg (5 %). m/z 374/376 (M).
mp 198-200 °C.

Example 4 (Method B)

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

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

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



acid (30 n) and allowed to warmup to rt. Water (30 nL) was added and the
deep red 10 solution was heated at reflux for 2 h, and then evaporated. The

resi due was dissolved in CH2C12 (200 mL) and extracted w ty AbriNoddsl and
10% NaH®032/49¥83 product crystallized directly from mzmmqé’mssv
concentration. Yield: 11 g (53 %9. np >240 C. mz 487 (M. Step 2
3-(3-Cycl opropyl -[ 1, 2, 4] oxadi azol - 5- yt $5 8- nmet hoxy- 4, 5-di hydro-2,5, 10b-tri az
a- 15 benzo[ e] azul en-6-one

3- ( 3- OycHeparoppyldisilazana [l Boonmsl)was dssplyedindT FE (PRAGLh &S FGet hoxy-
4,5- di hy i teh%v%wﬁa% 1@&@@1@&&%&#:@%& 19%;:4&@ (88 ). &mkﬁnwe

dlssolve cool ed hen T

, A (3 ‘added,
fol l ovvedlfbg,mnta‘tl—’f?ﬂ l@:ﬁ(ﬁ@bﬁl@&ﬁééﬁﬁ)cﬂr@ 'é)@lQﬂ’f‘{PZl 2,4axad 1azalt-y mgﬁg)"m xt ur e

was stir it pC12
(Toomt) . Mo Bty foartitne A6 EXERET Faish inh %@3‘*&8%’?"‘%%? B e pon
2

evaporsat Tha reshlt@igaeimge syluspy wag sigred 1@ mippto4§0C, the th qIyuenst ep- 3
3-(3- 1 M 4 Ob- t b

c)azul ensalgRel i A PLE8 Rty Koy fe) Pyl 0 1 1 oaerbened

oxadi az obeﬁzq[b])[l 8 dmtpmx%rene 613ch pidromp! )wai@édqdrcr*@z &5 miarand[sErEnsAten- 6- one

(1g 3 Wng&%Jﬂd%gm 5f'lhe ez&: osgﬂ%ﬂr&? \(I% cﬁ.vréﬁdﬁgd at278 @W?ﬂh)acet‘l@re m xed

in toluene ( treate %935 g,.3.3 mol ),
and ref hciddd0 fdr) 208 a}howeﬁoiomm wa@ révw@tpr £30smL hves addedreadithi decp et act ed

Wit ho\' %l%ngé gvasnk?f 1830, &ﬁwéﬁ&géﬁﬁ)ev?%&e@ rﬂﬁ@%ﬁdﬁ@%ﬁ diy¥eRredid ed,

evap 123561 treated w 1 M sglution of
anhydr ouﬁmﬂf @0 nd.) |anc11SHEaC(ca§wath 1 1\161%4941 Y0%tNaH P LT)becRr eqilmt gﬁlﬁtﬁ}hlfﬁ‘é

oL BB AR HEY, G kit QRN Btige 68 i
(M) . 35teptzp 4 10-
005, veRoa At Opt R P Stk A R B A BBy g™ 27 AT
[ 1, 4] enbediezppites-6f&re 3- Cycl opropyl -[ 1, 2, 4]
DT hyar dzongrappry Lo gorifroP et o i ERT b RAEBRIS | . s
mol ) werdéhydre2,3/ketriana-bervaid hzul&r-atonef(bE, m #mmdth‘e’eneehﬁsblvﬁd@ gbbeki on was
cool ed | Q36 ?Qo%lédh(% OWPJ', {hen TFA (30 mL) was added, followed by
triffuoromethanesulfonic acid (2 mL, 22.9 mmol). The mixture was stirred for 4 h at rt,
20 evaporated, the residue dissolved in CH,Cl; (100'mL), and extracted with 10 % NaHCOs.
The product precipitated upon evaporation of CH2Cl. Yield: 3 g (86 %); mp 245°C. m/z
337 (M).
Step 3
{3-(3-Cyclopropyl-{1,2,4]oxadiazol-5-y1)-8-methoxy-4H -2,5,10b-triaza-benzo|e]azulen-6-
25 yl]-hydrazine
3-(3-Cyclopropyl-{1,2,4] oxadiazol-5-y1)-8-methoxy-4,5-dihydro-2,5,10b-triaza-
benzo{e]azulen-6-one (1 g, 3 mmol) and N,N-dimethyl-p-toluidine (0.856 mL, 5.9 mmol)
were mixed in toluene (25 mL), treated with phosphoryl bromide (0.935 g, 3.3 mmol), and
refluxed for 15 h. Toluene was evaporated and the residue extracted with CH2Cl, (50 mL)
30 and water (50 mL). The organic layer was dried, evaporated, redissolved in THF (50 mL),
and treated with a 1 M solution of anhydrous hydrazine in THF (10 mL, 10 mmol) at
reflux overnight. The mixture was evaporated and directly chromatographed on silica gel
in CH.Cl,/MeOH 10:1. One obtained a light brow solid (0.4 g, 38 %). m/z 352 (MH").

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



5 crystals filtered.off. Yield: 80 nmg (78 %9. np 252 C. nmz 361 (M.

Exanple 6 10- (3-Cyclopropyl-1, 2, 4-oxadi azol -5-yl)-3-nethyl-9Hi m dazo |
1,5-a] [ 1,2,4] triazolo [4,3- d] [1, 4] benzodi azepi ne Step 47 A&kl 2005

3- (3- O opapyl - [ 1, 2, 4] oxadi azol - 5-yl ) - 5- (2, 4- di met hoxPCH@EPRYI288B- et hyl -
, 5-di hydro- 2,5,10b-tri aza-benzo[ e] azul ene- 6-one

4- (2, 4- Di met hoxy- benzyl ) - 7- net hyl - 3, 4=dPhydr o- | H benzo] €]

1,4]d 147 | d N, N-di met hyl - p-tol ui di
(6.4 . i Tsmie i 1 Peaeatiacckif uone. (50 ) and heated 16 100 C
Then ph d
A T A A O o
evaporat’g ha Zighe dwéé et tredyhgrphofpemale 46 143 m&c@ p3mmopl} were

subsequeptlufte ethd‘x'@a?l Sﬁfﬁ{ﬂ]%ldlzﬁlh Ima&%m%qomﬂﬂ  wit@oSlelTPicd attPdhediiggol ved
in THE (60 nL), cool ed under Argo and treated slowy wth a 1.6

M sol Gt i gstals filiersg|aff. Vield50ama ( Z )-3np52 “Ggnks MdM): After stirring for 1
h at -70 C, a solution of (E/Z)-N -(3-cyclopropyl 20
[ 1, 2, 4] oxadi azol - 5-yl net hyl ) - N, N- di @gﬁ,ﬁyje-g‘orrram di ne (5 7 9, 29. 4 mml) in

THE(2 nL) was added, and Stll’l’ln? continued fo -70 C a
sol ut i onl&3-CyelRpeanyl4.2,4-oxadiazol-5-y1)-3- methyl-9H—mudazo[1 5—a][1,2,4]tr1az010f4 3—

(2, 4-di r’@ih engggﬁy&)mg net hyl - 3, 4- di hydr o- benzo[ e] [ 1, 4] di azepi n- 5- one
(5.28 (prepared as described above) was added at -70 C, and

subsequeﬂﬁLﬂr_ aIIowed to warmup to 10 C over 1 h, then cool ed agal nto -30

C. Affy er}ﬁél\(,ﬁlci&grmg% zﬂSkafhlézﬁs%ls %.Jf_’,tl‘meﬁ'gﬁf%eﬂiyl)'ﬁ%e%aﬂ

suspensi o warm up ‘t'o room t enperat ur'e an 17 L)
added an¥5dAk-trigaubenzofelarulena-eontirred at room tenperature for 12 h. The

Sorut on B4 RRARGLE SRR 1 PR STk SARINS I O PR R
car bonat ©-q &dﬂ 7 mi@oljrkd N@Nbem.eﬂ‘(}'NaﬂS@ém:afﬁifi @Vl_awr@macbl) Wk mno on
Eii;r(:ﬁ/’zge Lﬂgb ga)gnéhg ,n?) 15?/9 ﬁyﬁg& Hsphorud otrdboridt 14 0ndt, 94 6%3m c/ﬁ)é Z]Z
27 Aplrgl F%%%O{?ea&go%%%sgéﬁ g %8%/%%’&7%28%%0%2%&& lf(?-zéﬂ(k.hl}\qﬁopr opl?, i E&&r

oxadi azowabevppyrated ghdidigiohedio Ty @riizyL) agl neadrdptectdy B-the hupdequent st-"-p _
2,5, 10b- 4Ll a2 8 DRERL &Y $0E 48 5% hol) s isbolvdd il THERE) mbf 2ot ARG 1 1

CH2C12 (
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 b, then cooled again to ~30 °C. After 30 min, acetic acid (17 mL)

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

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

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

benzo[ejazulene-6-one



m.), cooled inice, and diluted slowy with trifluoroacetic acid (85.2 niL).

The resulting solution was treated at 5 C wth trifluoronethanesul fonic
acid (4.9 nL, 55.7 mml ). The 5 red solution was stirred aty7 9042005

t enper aiwg eyiag7 4 h. The m xture was then evaporated andecriepmakesd in
CH2C12 (100 nm.), washed with sodi um hydrogen carbonate (10 % 2 x 50 nl)
and the organic |ayer was dried (Na2SO4)7 and evaporated. Digestion in EtQAc
(100 nL) followed by the slow addition of hexane (100 nL). The solid

obt ai ned 3W5-Cyalobesbyt-id 28] oxatiiabol B3-ONG- (2,448 metRoxytbdnzyl)-Sxmelylrd, p-dibfidebd: 9. 3
7
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CH,Cl, (100 mL) and water (50 mL). The organic layer was separated, dried (Na;504) and
evaporated. Chromatography on silica gel eluting with CH,Cl; : Acetone (30:1). Yield:3.8
20 g (39 %). m/z 340 (MH").
Step 4
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)-3-methyl-9H-imidazo([1,5-a] [ 1,24 triazolo[4,3-
d}[1,4]benzodiazepine A
A mixture of 6-chloro-3-(3-cyclopropyl-{1,2,4] oxadlazol -5-y1)- S-ﬂuomethyl 4H-2,5,10b-
tr1aza—bezo[e]azu1ene (3.0 g, 8.8 mmol), formylhydrazine (1.1 g, 17.7 mmol) and N,N-

(28}
Ut

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

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

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



Steps 1 and 2 -

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

4- (2, 4- Diorewiagy- benzyl ) - 7- br ono- 3, 4- di hydr o- | H benzol ] peTApe/BIEM! ne- 2, 5-
dione 5 (5.0 g, 12.3 mol) and N, N-di nethyl -p-toluidine (5.3 nL, 37.0
nmmol) were mxed in toluene (20 nL) amgg-heated to 100 C. Then phosphorus
oxychloride (3.4 nm., 37.0 mvl) was added dropwi se and heating at 100 C
was cont iS’ng@d d@2 2 h. After cooling the m xture was evapor at ed and

Hexanet ny A CrTiaiRg- T AR S M) o S o ey,
cool ed urnysnoBerid¥adRizéle]azdnée-aied treated sl ova y vvlth al 6 M sol uti on of
n-BuLi in hex nee st| for -70 C, a -

sol ution 4of2‘é 1 IPQXY?&DE}Q,)CF%@@BY} 4Ti)k1y Qgi?f benzo dxazepme— 5 dlone

oxadi az ol (53 g h nBtrhNo})-ald N, Bi- m&aWI-ﬁ-&flﬁﬂmeqH 3%143730 gam’e’H wérdPiided id N THE (2
m.) was added, and stirring continued for h at -70 C. Then a solution of *

2-chl or o-toluepe (20 mimmcayedueriﬂp °§. Thien @hosplslomsmmsldmd@@ﬁmpey 0 mmol)

1, 4] d 5.2 mol d ed .ab

s nddedvanaddan o nd B A IOD CT SRt 40 Tovaliri b OIS TTRE 1 h,
then coolywgd ea«gpdrateaqndags&ved%tﬁ@@éb ﬂwan@ﬁﬁald@reaﬂmﬁééumau n¥\@sp.added at

-30 C and_the suspenS| on was_al | owed t terrperature and
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Filtration on silica gel eluting with Et OAc : Hexane 1 Y|eId 2.0 ¢

(31 9% . iz ﬁggq@g@l émlme@ygﬁ\lgﬂq -dimethyl-formamidine (4.8 g, 24 7 mimol) in THF (2
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25 benzo azu
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5-di hydr o- 10b-tri aza-benzol[ e éazul ene- 6- one 0. muol )
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(sat., 10wafe) (l4mol) addeden Ehﬂ r@sulay@mmmse sirtedct (o Soaperatee fov 353 athed.
Triturati Bkt wpas'a/%?atec\f b4 fhentbdistBveitR B c (1H0Fn BB A8 L1kt ds thép

20 washed with HCI (1 M, 2 x 50 mL) and sodium hydrogen carbonate (sat., 10 ml), dried
{NaSO;) and evaporated. Filtration on silica gel eluting with EtOAc: Hexane (9:1). Yield:
2.0 g (31 %). m/z 536/538 (M).

Step 3

3(-3-Cyclopropyl-{1,2,4} oxadiazol-5-yl)-8-bromo-4,5-dihydro-2,5,10b-triaza-

benzo[é] azulene-6-one

3-(3-Cyclopropyl-11,2,4] oxadiazol-5-y1)-5-(2,4-dimethoxy-benzyl)-8-bromo-4,5-dihydro-
2,5,10b-triaza-benzo[e}azulene-6-one (1.1 g, 2.0 mmol) was suspended in CH,Cl; (6 mL),

[ £0]
L9

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

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

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

35



27 April 2005 WD 02/40487 PCT/EP01112887 -29 Step 4

6- Chl or o- 3- (3-cycl opropyl -[ 1, 2, 4]

oxadi azol - 5-yl) -8-brono-4H 2, 5, 10b-tri aza- benzo[ e] azul ene 27 April 2005

3(- 3- Cywbaposyl -[ 1, 2, 4] oxadl azol - 5-yl ) - 8- brono- 4, 5- di hpaXEPR}/BREI0Db-tri aza-
5 benzo[ e] azul ene-6-one (1.1 g, 20. 3 r@%l) and N, N-di net hyl - p-tol ui di ne
(881 L, 6.1 nmol) were mxed in chlorobenzene (8 nlL) under Argon.
Phosphor gg,axychloride (279 L, 3.1 mmol) was then added at room
terrperatT%and the resulting m xture heated wunder reflux for 2.5 h. After
cool i ng, 610t8ord-%(@rcxcloproppvid Potlaxediazohd-yhéhrame it 2 6d O triaza-CH2Cl 2 (50 nl)
-~ and wat ef d’( iﬂ Jhe organic layer was separated, dried (Na2SO4) and 10
evapor at e roma?o raphy on silica gel eluting with CH2d 2 : Acetone
(30:1). - éJr@chlc&Ef)pylrig 2(466‘1{3%320%-11)4333!04%4(5Mihyc)r0 2%5,&pb-FHriaza-

12 apcr bepmiopins fopa (U bl Zmmalat i e et i gitebs b6 B L
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triaza-bezo[ e] azul ene (15 , drazine (245.0 ng,
0.41 rrrmil§- ?ahehmnl)wadrthmtaldylhdzptrbotnﬂempmtn(rsQnithecemitlmg@m)turerha@tﬂdor obenzene

6 nL h 3.h. Aft
Coancy at BRASERBER IO, AbSicelind e dillire il BpBOOL Hth BBl bR, 100
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6- Met hy| a1y (6avy). vh/zMbeMeD{M]IH] .1, 3] oxazi ne-2, 4-dione This internediate is
known an X be prepared by nethods, known in the art, for exanple in the
foll ow n A m xture of 2-am no-5-nethyl benzoic acid (4.9 g, 26.7 muol)
and et hyL0-¢BOrcipropHile2,4-3Radizzod-5mil)-3-3Roo9Ebinkidaro (djSexldne, 4| @hzolh) 4, vas

heat ed uaﬂﬁ ef | ux far 2 h. After cooling, acetyl chloride (2.3 nL) was
added anf!lh#dbsH7g Eﬁ’fﬁ@?erefl ux continued for another 3 h. After cooling,

the nisxt Araizsase cﬁ\68¢1ﬂ!(5rat3%€6 antbpr bpylr{e 2] btadprzsled -yl -sibgerd-ad-2510b1 er t - but yl
triaza-bezo[e}azulene (150.0 mg, 0.37 mmol), formylhydrazine (245.0 mg, 0.41 mmol) and

N,N-dimethyl-p-toluidine (59 pL, 0.41 mmol) in chlorobenzene (6 mL) was heated under
reflux for 3 h. After cooling, the mixture was evaporated. Chromatography on silica gel
eluting with CH,CHo : acetone (30 : 1). Yield: 94 mg (62 %). m/z 410/412 (M).

20 mp 259-261 °C.

Example 8
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)- 3-methylsulfany1- H—umdazo[l 3-
al{l,2,4]triazolo[4,3-d][1,4]benzodiazepine
25  Stepl
6-Methylsulfanyl-1H-benzo[d]{1,3]oxazine-2,4-dione
This intermediate is known and may be prepared by methods, known in the art, for
example in the following way:
A mixture of 2-amino-5-methylbenzoic acid (4.9 g, 26.7 mmol) and ethyl chloroformate
30 (2.9 mL, 30.0 mmol) in dioxane (25 mL) was heated under reflux for2 h. After cooling,
acetyl chloride (2.3 mL) was added and heating under reflux continued for another 3 h.
After cooling, the mixture was evaporated and the resulting solid digested with tert-butyl
* methyl ether : heptane (1:1, 20 mL) by heating under reflux for 1 h. The soild was then
filtered off and washed with tert-butyl methyl ether : heptane (1:1, 10 mL). Yield 4.8 g (85
35 %). m/fz 208 (M-H).



met hyl ether : heptane (1:1, 20 nL) by heating under reflux for 1 h. The
soild was then filtered off and washed with tert-butyl nethyl ether :
heptane (1:1, 10 m.). Yield 4.8 g (85 35 %. mz 208 (MI—I—}7A¥@2@3g40487
-30 27 Aprl | mgz““m'l'/ EPQ / 12887 St ep 2 PCT/EP01/12887

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

oxazi ne- 2, 4-di e_)(4. 8 g, 23 mmol) 5 containing

(2, 4-di mathoxy‘ggﬁzyl am no)-acetic acid (5.6 g, 25 nmmol) in p-xylene (50

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

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

1,4] d
£1 (2] 4- Iuazrrgglhgx‘iéa‘ﬁ gf‘i]? YimethasRepglaminmiacetis a&t%@r@aa%mmlbemm{eaq: (50 mL)

[1, 41di azepl new&l&atedm&&éﬁﬁqlﬂﬂ’cﬂmgh ér)co tNd dle[r%;tcffrl oICU| _(Ij_|hne
en

(489 L, 3.4 mml% wer e n‘]ﬂxed I n _tol uene
phosphor us oxyRisHBH3tEway %&qﬁffalldg‘faa!@dmfblp)mm (28 @e chi) ogddi7Se (890h)heat | ng

at 100 C was c®it(Mifed for 1 h. The resulting dark red solution was used
directly int e bsequent step. Step 4 3-(3-Cyclopropyl-[ 1,2, 4]
oxadi azol - 5-yl = (2, 4-di net hoxy- benzyl ) - 8- et hyl sul f anyl - 4, 5-

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

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

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

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

(2, 4- di met Koxyrhelwys dded despwides il fany ataoéﬂW%&hn*a@&%?[ﬁJbThde

[1, 4] di azepin 0.67 repared as descri
added at -70 8§r andsoé'ﬂltb%“e‘ﬁﬁg’ﬁ?ql‘ymgﬂm u %eﬁu‘mirsF?Pup to at 10 C over 1 h
then cool ed a§gbd to -30 C. After 30 min, acetic acid (4

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

dihydro-?.,s,10b—triaza-benzo[e}azulen-ﬁ—one
20 Hexamethyldisilazane (1.2 mL, 5.6 mmol) was dissolved in THE (10 mL), cooled under
argon to —70 °C, and treated slowly with a 1.6 M solution of n-Buli in hexane (3.5mL, 5.6
mmol). After stirring for 1 hat-70°C, a solution of (E/Z)-N’~(3-cyclopropyl-
[1,2,4]oxadiazol-5-ylmethyl)-N,N-dimethyl-formamidine (0.65 ¢, 3.3 mmol) in THE (30
mL) was added, and stirring continued for 1 h at —70 °C. Then a solution of 2-chloro-4-
(2,4-dimethoxy—benzyl)-7—methylsu1fanyl-3,4~djhydro-benzo[e] (1,4]diazepin-5-one {0.67

o8 ]
(&)

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

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

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

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



m.) was added at -30 C and the suspension was allowed to warmup to room
tenperature and water (4 nL) added and the resulting m xture heated under
reflux for 6 h. 30 After cooling, the mxture was evaporatgdaghdobden

redi ssokuggh/dgqgCH2CH2 (20 nmL). This solution was then washesoiMakey HCl (1
M 2 x 30 nL) and sodi um hydrogen carbonate (sat., 30 ml), dried (Na2SOQ4)
and evapor at ed. Chronmat ography on silicp gel eluting with EtOAc. Yield:
0.29 g (34 %9. mz 504 (MH). Step 5 35

3- (3- OyclhapsdIPMbalkd-62odt 0Xadi azol - 5-yl ) - 8- met hyl sul fanyl - 4, 5- di hydro 2,510
b-triaza 27 ril 2005 WD 02/ 40487 PCT/EPO /12887 -31 benzo

azul en-.6303eCElomopylclicghtlopydiazdl-51y1»-54R. 4—d1metho*cy-benzyl) 8- methylsulfanyl—4 5-

oxadi azo hﬂ-@,@{&b_,ﬁ(sztmﬂzg b@f‘}}o{ﬁ‘ ? QF‘ @Zc}ﬂe)(2§0 Hi%t (W h—ﬁﬂblf) %Hxﬁ.ﬁ% d in

di hydro-2 10b-triaza-benzo en- 6-one

suspende& @HB@ 20@5(1 irLice, andalilaeed Srluowlaféwthaméumar:m@mdsﬂl&m )- \'111’116h

trifl roacetca h sMl ti solu dat 5 C

with trifraor g le?ﬁ‘ev%ﬁl feghel)d atgcf%dmfhigr uor thaﬂ%f fic W@ﬁ%kifaat uti on was
Zti rrled ?tmbg&rmgeé&)@ﬂﬁdﬂ\jeasfﬁrrreﬁ a5r<fl_)m_rt]—é}ﬁ d”f}amtr&li;]o@ évﬁﬁ Tbbﬂﬂﬁg@&ﬁ@@lﬂl@%ecj and
i ssol ved in : odi u n carbopate (sat.

10 L) affPRYRe F’@‘im f&gﬁ @glr\é\% mgt'f%@ﬁm%?yﬁl&”é Ro8eR EAPORAE ¢ ur at i on
\E/S\ll'lt3 h Et QM. 10k dndllﬁi)? &gre%vas A @M?@ngdﬂlﬂfv rﬁéﬁp}‘ﬁtml ftibnnlﬂtal—l- —_—
r ono cy.c py zo y - et hyl sul f anyl - , 5,

Qo-tri azi (Sgé %%‘fg%@ (él[ae/l)a %5 | opropyl - [ 1,2, 4]

oxadimzoISt@@A;)&jS nmet hyl sul f anyl - 4H—2 5, 10b-triaza- benzo[e]
azul en-6-y ydrazi ne 15 (3-Cycl op
oxadi azol® Igmﬂe-f'éf’m RPTORY fﬂa?&iwmdezeﬁ%h %ﬂl@ﬁw&nﬁ 14t 2. 10b-triaza-
‘benzo[e] Haxd ﬁzﬁkﬁggn&wo ng, 0.45 rrrml) and N, N-di net hyl - p-tol uidine (131
[) m xed in tol uene t%yi reated with phosphoryl brom de
g

(143 ng TTD%‘CYHWBF‘)PYM&M&?’F@MI Paﬁ‘l) %‘“PF Wy 8t ni0b-teani xture was

evapor at %gngﬂg]am@n@ﬁq @Lygm\ggﬁ extracted with CH2Cl 2 (10 nL) and water (10
mL). The organic |ayer was separated, dried 20 %NaZSOfL and t hen

evapolat éd(3 ¢Yré01?re§ﬁdﬂe2 %J@éadlé%ﬁlésﬂw@a}emlsqiﬁw -49-dhycrand>10t&% with an
hyd th
SOyt oA A0Sl N AEARAS Aol e G- hofhp- By TB 2t e

was ev apmmbladveranﬂxddha tslnhnd(ﬂméﬁi tﬁhate&h&ﬂtlyphaf;phﬁgl bexitids ( €p mgn‘UZS 368

(M) mmol} and refluxed for 5 h. After cooling, the mixture was evaporated and the residue was
extracted with CH>Cls (10 mL) and water (10 mL). The organic layer was separated, dried

20 (Na;SOy) and then evaporated. The residue was redissolved in THF (10 mL) and treated
with an anhydrous solution of hydrazine (1 M, in THF, 1.6 mL, 0.16 mmol) and the
resulting mixture heated under reflux for 12 h. After cooling the mixture was evaporated

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

Step 8

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

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

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



Step 8 25 10-
(3-Cyclopropyl -1, 2, 4- oxadi azol - 5-yl ) - 3-nmet hyl sul fanyl - 9H i m dazo [ 1, 5-
aj[1,2,4]triazol o[ 4,3-d][1, 4] benzodi azepi ne A m xture contgi QhAGg0s

[ 3- ( 3- WxowPuypyl - [ 1, 24] oxadi azol - 5-yl ) - 8- net hyl sul f anyPCHEP01/12837
2,5,10b-tri aza-benzo[ e] azul en-6-yl ] -hydrazine (210 ng, 0.57 mmol) and
triethyl orthoformate (285 L,1.7 mmoi324 n ethanol (8 nlL) was heated under
reflux for 3 h. After 30 cooling, the m xture was evapor at ed.

Chr omat ogr aphy on silica gel elutingxanipid® Et OAc. Yield: 43 ng (20 %9 m z
377 (M. np 164-166 C. 27 April 2005 WO 02/40487 PCT/EP01/12887 -32

?2}”’32&%?52%:6‘?‘2&32 [g'sd@ig% %éatégﬁ%[?f[l dig}@ﬁle%zhgi%q%‘ﬁﬁédﬁ corrpound pal e
br own soihedynthegs obtbgtitle Q@npmmql@a&ré)s’@wnb@ed,mp Bréét—e%écﬁals(ﬁ@scrxmd in39, No.

2, 1994. Héey%aséﬁpl%lls@ No. 2, 1994. o
10- ( 3- Cyclopropyl . 2. 4- oxadi azol - 5- yl)-9H i m dazo[ 1, 5- a]

[1,2,4]triazol of 4, 3 d][1 4]benzod§§zeg%3§ The synthesis of the title
conpound, pale brown solid, mp. 2 is described in
Het erocycles, Vol. 39, No. 2, 1994. 10 Exanple 11 Et hyl

3- f | uor AOE-Cydlaapp}lil, BdajxhdiaZold}-yh) i dE-thidado (3,561 [ 1,2, 4 itiaeolopi3-azepi ne- 10-

car boxyl is of the title conmpound, pale brown solid, mp. 233
- 234C, ‘ﬂiféggg?ﬁﬁg% Het erocycles, Vol. 39, No. 2, 1994. 15 Exanple 12

10- ( 3- OyBhespnthssis otlthzmﬂe oxappandl pak lypyn3olid, sop 298+ 306 “Gaisafescribed]in 1, 2, 4] tr

|azol0[4H§wm%kk;\4hbgnggdjq;gglne The synthesis of the title conpound, pale
brown solid, ‘mp 53’ 254°C, is described in Heterocycles, Vol. 39, No.

2, 1994. 20 Exanple 13 Et hyl 3-chl Q—lﬁldazo[l 5-a]

[1, 2] triazol o[ 4, 3-d] [ 1, 4]benzod|§%@BP - carboxyl ate The synthesis of

the title conmpound, pale brown solid, mp. 226 - 227 C, is described in
Ethyl 3-fluoro-9H-imidazo[1,5-a][1,2,4] triazolo [4,3-d][1,4]benzodiazepine-10-

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

15 Example 12

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

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

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

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

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

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

30



Het erocycles, Vol. 39, No. 2, 1994. 25 Exanple 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[4,3- d] [ 1,4]benzodi azepi ne The synthesis }gﬁrlg?@g tle
conpourO 03&P87brown solid, mp. 298 - 300 C, is descri F&d/En1

Het erocycles, Vol. 39, No. 2, 1994. 30 V\D 02/ 40487 -33 PCT/ Pl Ap} hJ705
Exanpl e 15 -33

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

i mdazo[1,5- a][1,2, 4]triazolof4, 3 E}afflﬂlezl?benzodl azepi ne 5 Anal oguously to

exanpl e Zzéstep 4) usi ng 2-chloro-1,1, 1- trlrrethoxyethane Yi el d: 53 % np
220 C n7 ZCHggomrghyl-E-drpycdoprepyl-1,2 ,4-oxadiazol-5-y1)-3-methoxy-SH-imidazo{1,5-

10-( 3- QI% @Q%ﬁykz&o%fﬁ’ﬁgﬁ% ﬂf&i‘ﬁ%g}ﬂ) 3-met hoxy- 7- net hyl - 9H-i m dazo [

1, 5- enzodi azepi ne 1o Anal oguously to
exarrpISe z\n(aMpuﬂy taieiample 2 {staprd)lusorgt2rddort hi 3-triviiashekyed@nes np 222 C. m z

376 (M)
10- ( 3- Cycl opropyfﬁ‘]fl%0 o%zd%oagz%/f) S-yl)-7-ethyl-3-nmethoxy-9Himdazo [ 1,5

15 a] [1,2,4]triazolo[4,3-d] [1,4]benzodi azepi ne Anal oguously to exanple 2
(step 4) u5| ng tr| et hyl orthopropi ofsampleYpel d: 47 % np 240 C. miz 390

(M) gdb-ﬁ e %zhg&gﬁéﬂhﬁ-uéaz% 1,51, 2, 4]
1;7)01@,

triazolo 4 I aze 10- car boxyl ate Ana oguousl y to
exanpl e I‘r(é’( bﬁBﬁW %%"-’lPéneam d hydrazi de Yield: 92 % np 198

g nhleo 4 knalddu @é’@ia@n gﬂ)hﬁimf 1::Lr1e£hy£11]0rthoacetalte [4,3-d][1,4]-b g
met hox triazolo enzodi azep
i ne- Bé,é%%f%(? agoﬁ’z?og

exarrpl e 1 (step 7) using
,acetyl hydr azi de.

Example 17
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-y1)-7-ethyl-3-methoxy-9H-imidazo[ 1,5-
15  a][1,2,4]triazolo{4,3-d][1,4]benzodiazepine
Analoguously to example 2 (step 4) using triethyl orthopropionate
Yield: 47 %. mp 240 °C. m/z 390 (MH").

Example 18
Ethyl 3-methoxy-7-benzyl-9H-imidazo{1,5-a]{1,2,4]triazolo[4,3-d}[1 4]~benzod1azepme—
20 10-carboxylate
Analoguously to example 1 (step 7) using phenylacetic acid hydrazide.
Yield: 92 %. mp 198 °C. m/z 415 (M).
Example 19

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

30 Example 20

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

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



Yield: 98 % nmp 210 C. mlz 339 (M. 30 Exanple 20 Ethyl

3-nmet hoxy-7- (1H i ndol - 3-yl net hyl )-9H i m dazo[ 1,5-a] [ 1,2,4]triazol o[ 4, 3-d]
[1, 4] - benzodi azepi ne-|0-carboxyl ate Anal oguously to exanpl £ Ad,4£19069 7)

usi ng Wole848- acetic acid hydrazide 35 Yield: 92% npPCQRBPOQI2ES/z 415 (M) .
WD 02/ 40487 -34 PCT/ EPO A 2887005 Exanple 21

Et hyl 3- met hoxy- 7-[ (di net hyl am no) net hyl'] - 9H i m dazo[ 1, 5- a]
[1,2,4]triazolo[4,3- 5 d] [ 1,4]-benzodi azepi ne-I|0-carboxyl ate Anal oguously
to exanple 1 (step 7) using dinet hg&ﬁ%@g@cet hydrazide HCl. Yield: 38 %
np 189 C. mz 383 (MH). Exanple 22 to ‘

Et hyl 7-( d g = 3s = 9H- jjaz0l o[ 4, 3-d]
1, 4] | By L e i D e Sl eblofaps, 0y
usi ng 3-Mlickleegmodparmhg td-aarbdeylate) z 370 (MH+). Exanple 23 15 Et hyl ’

7-[(2R) - 5- 0x0- 2- | i dj - 3- 1w i azol o[ 4,
R AN B S i e R R T S ey
7) usi ngnp B39 SC.antz- 38PYMHDY). i di necar boxyhydrazide, nmp 160 C, mz 408 (M.

Exanpl e 24 20 Ethyl 7-(carbanoyl )E%uggfeq?y- 9Himdazo [ 1,5-a] [ 1,2, 4]
triazolo [4,3-d] [ 1,4]- benzodi azepine-"10- car boxyl ate Anal ogously to

I 7 i - h k{30 2- : ! 5 n 368
Chn TS AP SR RS PAS SR e B L
[ 1, 2, 4] tbehaadiageride-B0-ddrbpiyldt - benzodi azepi ne- 10-carboxyl ate Anal ogously
28 gggnFA\;iqu&go %‘.fyetg a@mﬁ%'l?gephydlgs?ﬁ? 5—%%3}ol}cygpr%%largobh 1dar21%%! 1%?2 3%(1\%%5—)? , 'z

Example 23

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

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

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

25 Example 25

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

40 benzodiazepine-10-carboxylate



Exanpl e 26 Ethyl 7-(3,4-di nmet hox)-benzyl)-3-net hoxy-9H i m dazo[ 1,5-a] |
1,2,4] triazolo [4,3-d] [ 1,4]- benzodi azepi ne-10-carboxyl ate 35

Anal ogously to exanple 1 (step 7) using 3, 4-di net hoxyphenylgac %}ﬁlczoggzi d
hydr aziwle 02ams?7 196 C, mz 476 (M+#). Exanple 27 PCT/EP01/12887

Et hyl 3- net hoxy- 7- ( 3- et hoxybenzyl )-9H i m dazo[ 1, 5-a] |
1,2,4]triazolo[4,3-d] [ 1,4]- 40 benzoshazepi ne-10-car boxyl ate 27 April

2005 WD 02/40487 PCT/ EP01112887 -35 Anal ogously to exa;ﬁ? 1 (sb&& 7)
usi ng 3-Amdognughytterydmpletli(stepe) whimg dhracthophemylagtc adgl hydrazidaenp RP4-)

Exanpl e ﬁﬁﬁszxéﬁ_l_ hl or o- 7- benzyl - 9Hi m dazo[ 1, 5- a]

[1, 2, 4]triaZol f[l 41- benzodi azepi ne-10- carboxyl ate Anal ogously to
exarrpl e 1 (step 7) using phenylacetic acid hydrazide, np 188 C, mlz 420
MH+) . 10 Exanpl e 29

Et hyl - 3 chl oro-7-(1Hi ndol - 3-yl rreth?ﬂnpéei—ﬁmdazol[l 5-a]

L2 PRk Bl fhlrtl s AR R S0 o %ﬁ%“eﬂ%@%%%k&gws' ’15°
459 M) carBéxy | anpl ed30 Et hyl 7- (ca(rjbarmyl) 3-chl oro- 9H|-| mdazo[l 5- a}
1,2,4 4 3

xanpl & ADTGRRRY PRI RS LongaP SR e S pEfegR (B 1S AR ARl Y 1O
Exanpl e BH-EL hyl 3-nethoxy-7-[ (3-nethyl-1Hindol-2- yI)rrethyI]-9H-i m dazo |

1,5- aJ[1,2,4] triazolo[4,3-d][1,4]sben ogéazepi ne-| 0- car boxyl at e
Anal glﬂously to exarrple 1 (step 7) met hyl -1 Hi ndol - 3-yl ) -acetic

acid hydﬁt%Z 3 chloro 7@1& %I?dO?3’Yﬂ’l m%%i—gﬂgll\ﬂmdazol{lj«a] [1,2,4]triazolo[4,3-d]{1,4]-
benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using indole-3-acetic acid hydrazide, mp 242 °C, m/z
15 459 MH+).
Example 30
Ethyl 7-(carbamoyl)-3-chloro-9H-imidazo{1,5-a]{1,24]triazolo[4,3-d] [ 1,4]-
benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using oxamic hydrazide, mp >250 °C, m/z 373 (MH+).
20 | Example 31

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

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

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

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

40




Exampl e 32 Et hyl 3-nethoxy-7-[ (5-nethyl-IHindol-2-yl)nmethyl]-9Himdazo |
1,5- a][1,2,4]triazolo[4,3-d][1,4]-benzodi azepi ne-10-carboxylate 30
Anal ogously to exanple 1 (step 7) using (5-nethyl-|Hindol -ﬁrg’ér)lgg@ﬁti c
acid hydoaziese7 np >250 C, mz 468 (M. Exanple 33 Et h§CT/EP01/12887
7- (2-chl oro-benzyl) - 3- met hoxy-9H-i m dazo[l,5-a] [I,2,4]triazol o[ 4, 3-d]
[1,41- 35 benzodi azepi ne-10-car boxyl at¥ -Anal ogously to exanple 1(step 7)
usi ng (2-chloro-phenyl) -acetic acid hydrazide, nmp 215 C, mz 449(M. 40
WO 02/ 40487 -36 27 April 2005 PCTEEROBIeB2887 Exanpl e 34 Ethyl
3- met hoxy- 7- ( 2- met hoxybenzyl )-9H i m dazo[1,5-a] [ 1,2,4] triazol o[ 4, 3-d]
[ 1, 4] - - Héthyb3timratlepiyre-{2-ratbodybanydyht SH-Snitlaad (3 oal$1,9.41 toiaeodaitsd-d] [1.4]st ep 7)
usi ng (2-nethoxy-.phepyl)-acetic acid hydrazide, np 80 C, mz 445(M. :
Exanpl e 35~ ﬁ)z/%lplge--?ﬁ'lc@%bﬁ’?%%%r banmoyl ) - 3- net hoxy- 9Hi mi dazo [ 1,5-a] [1,2,4]
tri azel ohdal3galislyltd.e4dmpled (sepZddsiag EpimretrokP-phaniipaydtiatac dhydlaageusipBQ o
exanpl e m/t ep usi ng N, N-di et hyl - 2- hydr azi no- 2- oxo-acetani de, np 75 C,
nmz 425 ¥. le 36 15 Ethyl
3-met hoxy-7-(2-trifluoromet hyl - benBghgpRH5i ni 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 Bihybr-e@iethyldashbdigoyl R 3 inidthdjos iimidayb F1pNaNY.R )4 akeblof4, aef| d 4lydr azi de,
np 225 C, iz, 483 (I\/&. %10 Eﬁanpl e 37 Ethyl
3- metfoxyEnEofazeRBRE - BegtaoYiaitdol - 3- yI ) met hyl ] - 9H i mi dazo [1, 5-
a][1,2, 4Mﬂb?&31y%‘bx§mgie[l steb 7 QRAO T N ZeRh - Are AR BOX Yt AL @tardida) AFTES| y t o
exanple 1 (s ef 7)Mus ng (5-nethoxy-1Hindol -3-yl)-acetic acid hydrazide, -
°C, m/z 425 ( I—I+5. :
Example 36
15 Ethyl 3-methoxy-7-(2-trifluoromethyl-benzyl)-9H-imidazo(1,5-a}[1,2,4]triazolo[4,3-
d][1,4]-benzodiazepine-10-carboxylate
Analogously to example 1 (step 7) using (2-trifluoromethyl-phenyl)-acetic acid hydrazide,

mp 225°C, m/z 483 (M).

20 Example 37

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

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

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

40



25 np >250 C, mz 485 (M#). Exanple 38 Ethyl 7-(3-benzo [ 1,3 ]

di oxol -5-yl nethyl )-3-chloro-9Him dazo [ 1,5-a] [ 1,2,4] triazolo [4,3-

d] [ 1, 4] - benzodi azepi ne-| 0- car boxyl ate 30 Anal ogously to exapphgriibobstep 7)
usi ng bheneafods3] di oxol -5-yl -acetic acid hydrazide, nlz paGBP(iINpsg87TEXanpl e 39
Et hyl 3-nmet hoxy-7-(4-nmet hoxybenzyl)-9Him dazo [1,5-a] [ 1,2,4] triazolo
[4, 3-d] [1,41- 35 benzodi azepi ne-|10=garboxyl ate Anal ogously to exanple 1
(step 7) using (4-nethoxy-phenyl)-acetic acid hydrazide, np 179 C, niz 445
(M. 40 27 April 2005 WO 02/40487e:Realfi&ERDL/ 12887 - 37 Exanpl e 40

Et hyl 3- net hoxy-7-(3-trifluoronethyl-benzyl)-9Him dazo[ 1, 5- a]
[1,2,4]triazolo[4,3- 5 d] [ 1,4]-benzodi azepi ne-|0-carboxyl ate Anal ogously

to examphign3- rﬁéﬂhe@y 7)(3&ﬁ1ﬂﬂ6rcﬁ1$ethﬂlﬁehﬂﬂ§—9$ﬁ1ﬁﬂhzcﬂm6%[1),2,4?(@1@%16[4@83! d
hydr azi de, Exanpl e

Et hyl3- éﬂrillcﬂrtbﬁmfecha%ewfer%%h%’%r benzyl ) - 9H—| mi dazo[ 1, 5-a] [1,2, 4]

triazol %f&m%uﬂ} td ex%nf’;lle b hRZSRBREALOERERADHeAT- 208 a@mqwmdeo
exanple 1 éﬁtep u5| ng 4°trifl Gor omet hyl - phenyl ) acetic aci'd hydrazi de,
np 217 @P (MExanpl e 42 15 Ethyl

3-chloro-7-(4-di rret hyI am no- benzylﬁﬁ%ﬂ:m dazo[1,5-a][1,2,4]triazol o[ 4, 3-
d] [1, 4] - benzodi azepi ne- 10- car boxyl at e Anal ogously to exanple 1 (step 7)

?S' ngo (§8W1€%WH0®15£&1MB§He%ﬁB%yB -1 ehi O H[ PRafe,2,4)#Raz8RF48. M Z 463
3-chl or @l L‘K]Z)ezﬂtzeﬁln%ﬂpmw prshoxildte oH- i i dazo[ 1, 5-a] [1, 2, 4]triazol o[ 4, 3-d]
[1.4]- %qgo%ghﬁf %Oéﬂ?nplle P(s@é’y ﬂ%éiﬂg%-%nﬂuoromethyl—phenyl)-acetu: acid hydrazide,

: mp 217 °C, m/z 487 (M).

Example 42
15

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

20 Example 43

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

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

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

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

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



Anal ogously to exanple 1 (step 7) using (2, 4-dinmethoxy-phenyl)-acetic acid
hydrazide, np 25 160 C, mz 479 (M. Exanple 44 Ethyl

3-chl oro- 7- (4- met hoxy- benzyl ) - 9H-i mi dazo[ 1,5-a] [ 1,2, 4]trimzahiobds 3-d]

[1, 4] - wenzadisazepi ne- 10- car boxyl ate 30 Anal ogously to exampoei1iss{step 7)
usi ng (4-netho.cy-phenyl)-acetic acid hydrazide, mlz 499 (M. Exanple 45
10- (3- Cycl opropyl -1, 2, 4- oxadi azol - 5- H38-7- benzyl - 3- brono-9H i m dazo [ 1, 5-
35 aJ[1,2,4]triazol o[ 4, 3-dl[1, 4] benzodi azepi ne Anal ogously to exanple 7

(st epI 5) Andogunsiyherydmplet7i (step6) Osihyyirdalet T ecetiopcid hdZadhleGnp 262 °CEEE)H502 (M .
Exanpl e 4

10- ( 3- qﬂ@?%’iﬁ%ﬁg}ﬂl\’@;z, 4- oxadi azol - 5-yl ) - 7- (1H i ndol - 3-yl met hyl ) - 3- br ono- 9H
40 imdazo[1,5-a][1,2,4]triazolo[4,3-d][1, 4] benzodi azepi ne WD 02/ 40487 - 38
27 April 2005 PCT/EPO /12887 Anal ggempley7t o exanple 7 (step 5) using

i ndol e- 3-acetic acid hydrazide, np 265 C (dec), mlz 539/541 (M. Exanple
47 5 Bt hghdt Dbesmo-F- Hﬂmdw@l Bt B hid9641 150 4 82Ql €iad018]4,3-d] [1,4
[1,2,4]tri ?zol o[ 4, 3- ((1 [h%? ben;rodl azepi nég!jl 10Hca%[]oxy a%e A;l[af ggousl y to
exanpl e BergadepRRn eB}O'éi%]‘i @’Ylﬁﬁdol e-3-acetic add hydrazide, np 258 C (dec),

m z 503/ ) k&, 5-a]
[1, 2, 41t$‘?§%ﬁc}\%’ Lf%%%??l%&i?ﬂ Z%gcﬁz ﬁya@n?élg@i%u Clé%%aﬁaa de’%ﬁgﬁggousl y to
exarrpl e @Heé)l}/brt/ia(ﬂm?aB))Sl{uM)ng i ndol e-3-acetic acid hydrazide, np 190-192 C
(dec), mlz 464/466 (M. 15 Exanple 49 Et hyI
7- (benzo[ 1, 3] di oxol -5-yl) - 3-net hox;E 9H—1r2 dazo[ 1, 5-4a]
[1, 2, 1Agj]trlazolo[4 3-d] [1,4]-

Ethyl 3-bromo-7-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 indole-3-acetic acid hydrazide, mp 190-192
°C (dec), m/z 464/466 (M).

15 Example 49

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

benzodiazepine-10-carboxylate

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

Example 50

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

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

Example 52

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



benzodi azepi ne- 10-car boxyl ate Anal ogously to exanple 1 (step 7) using
3, 4- met hyl enedi oxy- benzhydrazide, np 247 C, 20 m z 446(M+). Exanple 50
Et hyl 3-bronp-7- (3- met hoxy- benzyl ) - 9Hi m dazo[ 1, 5-a] [1, 2, 47t LiA2000[ 4, 3-d]
[ 1, 4] - Wb kangedi azepi ne- 10- car boxyl ate Anal ogously to @cerrmilomzks( Met hod B)
usi ng 3-net hoxyphenyl acetic add hydrazide, np 111-113 C, niz 494/496 (M.
Exanpl e 51-30 Et hyl 3-brono-7-(3, 4-di.mgthoxy-benzyl)-9H i m dazo[ 1, 5-a]
[1,2,4]triazolo[4,3-d] [1,4]- benzodi azepi ne-10-carboxyl ate Anal ogously to
exaﬁplefﬂaaﬁcl}d%hkl o BlarMsié DOMBikbd® rsesbpmﬂb@dméﬂmﬁh@a repitnideddi de, np
224- 226 C, g ngﬂ e (a )Ie(£52 35 EthyI [ggeﬁ)zo[ 1, 3]

di oxol - 5}1Y§1FE)Z«‘¢§H%PI%03 "G ’élilﬂ%—’fsc? @Efl m dazo a] [ 1,2,4] tri azol o [ 4, 3-
alrl al - henzndi azepi ne-| 0-car boxyl ate 27 Apr|I 2005 WD 02/40487

PCT/ EPO1/ 12887 -39 Anal ogously to_exanple 4 (Method B) '
3- (3, 4- met hyl enedi oxyphenyl ) pr opi of F@% hydrazide, np 208 C, mz 476.9
(M Exanple 53 5 10 Et hyl

?- (4-metdhaoesyl Infa e QRRAYIDeByIBLeHY aZ8]1[5-d1{1,2:49%iakolb[ £34]
triazol o 4 3 él 4] benzodl azepl ne-10- car boxyl ate Anal ogously to exanple
4 (Met hdﬂ adiazenipe-heneerbakvletgy| - phenyl acetic acid hydrazide, white

foam m | g 4-meth Ifonyl-phenylacetic acid
Et hyl 3- @%@%&W%fﬁﬁﬁ;ﬂ%& eﬁfb )usmﬁ’ T Igl-nfsrlrll 83’2 If eng “al ] ac12 4]triazolo

[ 4, 3- d]hydtazide, whea faadi, aizléﬁﬁ’ﬁéﬂﬂ(*))car boxyl ate 15 Anal ogousl y to exanple 4

(thnﬁg B) using 4-biphenylacetic acid hydrazide, white foam niz
492(

Example 54

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

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

Example 55

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

25 _ Example 56

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

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

30

Example 57

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

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




Exanpl e 55 25 20 Et hyt
7- (4-di nmet hyl am no- benzyl ) - 3- net hoxy-9H-i m dazo[ 1, 5-a] [1, 2,4]triazol o[ 4, 3-
d] [ 1, 4] - benzodi azepi ne-1| 0- car boxyl ate Anal ogously to exanplzq ﬁ,rﬁlygﬁwd B)
usi ng 4V 80W8M ani nophenyl acetic acid hydrazide, np 21BCTZEPMW/1288759( MH+) .
Exanpl e 56 Et hyl 3-nmet hoxy-7-(4-trifluoromethox)-benzyl)-9H i m dazo[ 1, 5-a]
[1,2,4] triazolo[4,3- d][1,4]-benzodi azépi ne-|0-car boxyl ate Anal ogously to
exanple 4 (Method B) using 4-trifluoronethoxy-phenyl acetic acid hydrazide,
np 225 C, mz 500( M+#). 30 Exanple 57 Ethyl

3-chl oro-7-(4-nitro-benzyl)-9Him dﬁfa g}ﬁ gqa] [1,2,4]triazolo[4,3-d][1,4]-
benzodi azepi ne- 10- car boxyl ate 35 A ously to exanple 4 (Method B) using
4-ni tro-phenyl acetic acid hydrazide, white foam nmz 462(M. WO 02/40487

- 40 Exarr@DéS@d@pmmil—ﬂ 12,9 008liagED PO 4- 1288 hylamino-benzyl)-3-bromo- 9H- :
10- (33@%%56{@)5| a]h Ttr%é\lgl[ggg]n%y&gmzmgébigé net hyl am no- benzyl ) - 3- br ono-

9H 5 i m dazo[ o[ 4,3 4] benzodi azepi ne Anal ogously
to exanp abg?@%‘iﬁ’ %?mﬁg‘-ﬁn@ ep- 3 s Hyd e Apheydacetic aed bydrpafample, np-
140 C (deg)sC (ded), 24v350%54% M1). Exanpl e 59 10 Et hyl

3- brono- 7- (4- di net hyl am no- benzyl )-9Himdazo [ 1,5-a] [ 1,2,4] triazolo
[4,3- d][1,4]-benzodi azepi ne-10-carboxyl ate Anal ogously to exanple 4
(Method B) using 4-dinethyl am nophemahasgesd ¢ acid hydrazide, cop 240 C
(decl) mz 507/509 (M. 15 Exanple 60

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

Analogously to example 4 (Method B) using 4-dimethylaminophenylacetic acid hydrazide,
mp 240 °C (dec.), m/z 507/509 (M).

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

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

benzole]azulene-3-carboxylic acid amide

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

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

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

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



3- Chl oro- 10- (5-cycl opropyl - 1, 2, 4- oxadi azol - 3-yl )-9H i m dazo[ 1, 5-a][1, 2, 4] tr
I azol o[ 4, 3- d][1,4]benzodiazepine Step | 20

8- Chl or 0- 5- (2, 4- di met hoxy- benzyl ) - 6- oxo- 5, 6-di hydro-4H 2, 5, F a-
benzo [ €] ade%ﬁ%w§“carboxyllc aci d ami de ngﬁggﬁg%f

Et hyl 3-chl oro-9H i m dazo[ 1, 5-a][1, 2,4]triazol o[ 4, 3-d] [ 1, 4] benzodi azepi ne- 10
- carboxyl ate (Exanple 13) (7 1 g 15 7 mhbt) was suspended in di oxane (60
m.). Formamd 1%@?& was added. A 5.4 Msolution of sodium
methyl ate in 3%° éfﬂlal“’as(eza@fﬂﬁ affb‘hsreﬁﬂrm purifisd baehtematigmphy omsilicatgebin

T xture s sOH:Chiicaer0ilhie iainéda wiSod s & 609)4hi1 SusSuaReNSi on s
diluted with water (70 m.) and stirred for 1 h at rt. D oxane was renoved
under reduced ssure, the suspension was stirred for 1 h'in ice, the
crystals were tered off, washed with water, and dried at 60 C/ 0.1 nbar.

One obt ai ned 8wﬂhﬂqre-5dﬂ¢sd@b&o@6bglzﬂ$9l -Bfjdroxyps- éﬁﬂﬁ@dﬂfﬁd&‘o4ﬂ72 $, Mgl Step 2

8- Chl oro-5- 2 éhzg ycﬁ@%ﬁ’@ 0xo0- 5, 6-di hydro-4H 2,5, 10b-triaza- b
enzo [ e] azu ene car onltr

8- Chl or o- 5- ( 28-&hifrastRéxdimbtbnzybanz)-6x00 5,6ditydrydirhb2 S HOR tBsza0b- t r i aza-
benzof e] azul epgndeRabIBRLSyREle Y Sint Jadyad g pIaio 20 Bhesphor ous

oxychl ori de
refl uxed ove rWr‘r@ FHSPenldﬁé in RMEI (19 md) g @2nedologrty witha 57 Mysolintior?6f06dinm

PCT/ EPOLL126 et flale i @iahidl (7 it 34,6 RTT ShEPIBRuLNELERAANERHIdLLET DY

chr omat ograp on silica gel Cl12/ acet one AP hENEE whi t e
f oam ( 3. SY4P. mﬂquwﬁpggol(%mlye %{déblu‘}d with water (20 mL} and stirred for 1 h in ice.

8- Chl or o- 5 (zmbodysmetvkwﬁnehﬁwdrww&sma%m%icﬁwﬂms%19 Bhb ¥ RedHhige 5, 10-tr

éaéﬁl- o?obgnf%[ryi’lgszqg 59%2 E‘%ﬁg&f(m*kmo 5, 6-di hydro-4H2,5,1 Ob-tri aza-

benzo[ e] azul ene- 3-carbonitrile (29, 4.9 mmol) and hydroxyl am ne Haag' 14.6
mmol) were Sgpfended in DMF (10 nl) and treated sIovay vvith a 5 4 M

sol ution of o8] e . han eIIow
suspensi on was s?ﬁ%?g% éﬁ#ﬁlkﬂ?&ﬁ&mﬁﬁ g&@ﬁ%ﬁﬂ$g é&’and
dil uted wlﬁh%l@rme@ebmq[elandemsmmed for h in |ce The crystal S were

filtered of f sandlompsied d%étﬁ'o:&q;ew&q{ydﬁo%@:gm—%%ﬂ?%ro—lllﬁeéjS L8z

benzole]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 DME (20 mL) and

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

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

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

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

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

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



crystals (1.9 g, 89 %Y. mz 442 (MH). Step 4 8-Chl oro-3-(5-cydopropyl - [
1,2,4] oxadiazol -3-yl)-5-(2,4-di met hoxy-benzyl) -4, 5-di hydro- 15
2,5,10b-triaza-benzo[ e] azul en-6-one ril 2005
8- Chl or W8 0%/2487 di net hoxy- benzyl ) - N- hydr oxy- 6- oxo- 5, 6- di nszmo}ﬁm&w 10b-tr
i aza- benzo[ e] azul ene- 3-carboxam dine (4, 9 g, 4.3 mml), nagnesi unoxi de
(0.156 g, 3.9 mol), and cyclopropanecarbonyl chloride (0.5 n, 5.3 mmuol)
wer e ref r ﬁ}éﬂﬁg{ d at-he residue
di ssol ve ﬁl&b@ ?g%ﬁﬂql 4 E ﬁc?@?luxe (W%O W%g@g‘\i/gﬁo?afed and
the resi dueacéwcm@éadew emzmrzwam uﬁqde?vermahfe%ﬁmﬁémgéqu PRMaF zed upon

concentr :, acetate. One
el aeér'a a?Jd Jfrﬂf’th@ E%?dﬂe%as %éﬁﬁe/@fﬂﬂc}ﬂbln'ﬂdgfﬁghw&m@ﬂﬁﬁ %)!1 I3 S b Step 5

8- Chl or o- @H@@a/@ydopc b@st:[xqolztam]eémmfaz@hd@ 5018) 63 %5- mpr%ﬁ)ﬂ 6 /B39 k1 i aza-

25 benzo[ e] azul en- 6- one
8- Chl ogo-g éé cydopropyl -[ 1, 2, 4] oxadi azol - 3'y|) 5 (2 4 dinethoxy benzyl) -4,
5- dlhydro 5,10b-tri aza- benzo[e]azulen 6- one was ' di ssol ved

in CH2C128-ChloroylGafficyclapropyidsbiesrdiazokaid) -9 &- Irﬂy}azotbwém tiigzoleldd-
treated s JQEFW‘Z‘%WM‘#{?W uoronet anesul fonic acid (0.7 nL, 8 mmol) and then

stirred f coolin The solvents were 30 evaporat ed and the
resi due e&ﬁ*&ch]@m%r@kc}’dlelz@ml gha,4i/va@éllazolf3rﬂhﬁ41‘ﬂﬁé5dﬂb'&m@—b%%y@[re] ayplene

ﬂ_)

(5- cydopr aoye FroSRfebp Ry Rydbestls Mo 39E bng KL AR BinlorEg) Ul one

8- Chl ano- (@-Q%-my,cﬂ @mnml) whrk,12ix4d in chlorobenzene and refluxed for 3.5 h. The solvent

oxadi azol & 3- ), ora’tecf gx&&& %n%téegwhrd:ﬁ@g%é E%{%ﬁ@ﬁﬁo&ﬂyfﬁ one (0.84 g,

2.5 mmol ) "Was orobenzene 2005 WO
02/ 40487 &ﬁﬁﬁﬁ&@iﬁﬁlﬂa&ﬁi&hcﬁ%eﬂmr@ﬂ@iﬂw@pﬂml U:hdreloblainkd a White soipd (36and

phosphorus o | ori .7 mol) were added and the m xture was
refl uxed Wbﬁ%@h’fﬂ? >%§ mﬁzlfigs g sol ution was evapor ated and the residue
was purified by chromat ogr aphy on silica gel in CH2Cl 2/ acetone 10: 1. One
obtained a white solid (0.56 g, 63 %Bxampe OO0 C. mz 359(M). 5 Step 7
3-Chl oro-10- (5-cycl opropyl -1, 2, 4- oxadi azol -3-yl )-9Him dazo [ 1, 5-a]

[1, 2, 4] t3-Chi@lool §-45-3yclatirpyld, hénzadibzd Spjlpe-(1H-indol-3-ylmethyl)-0H-

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)-S H-
imidazo{1,5-a}[1,2,4]triazolo[4,3-d][1,4]benzodiazepine

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

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

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

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




6, S-Di chl oro-3- (5-cycl opropyl -[1, 2, 4]
oxadi azol -3-yl)-4H 2,5, 10b-tri aza- benzo [e] azulene (70 ng, 0.194 mol),
fornyl hydrazine (23 ng, 0.39 mmol) and N-ethyl diisopropyl am ri13804 0. 066
m., 0. 3%vowmolswere m xed in chl orobenzene and refl uxed HGWEBIB2887 The
solvent was evaporated, the residue extracted with CH2Cl2/water and then
purified by chromatography on silica gé-in CH2Cl 2/ 2- propanol 20:1. One
obtained a white solid (36 ng, 50 %9. np >230 C. mz 365(M. 15 Exanple 61
3- Chl oro- 10- (5-cycl opropyl - 1, 2, 4- oxadi azol - 3-yl )-7- (1H i ndol - 3-yl net hyl ) - 9H
- imdazo[1,5-a] [1,2,4]triazol o 4,Bradipled6#4] benzodi azepi ne Anal ogously to

zgggpl\/:-li) gogglgl n?% (%gy(’)cl(')eprgpﬁciei 1 Gx8 LIaQOI@ﬂf—?&%ggdim%gﬁ-ﬁgﬁm)-ﬂ—z 20

3- Chl or 01131@12(25[‘195/-6] [opradpiskeld[43-4] [0ydbéraadiazédind ) - 7- (4- (1§ met hyl ami no- benzyl
9H d 5- 4, 3-d

?Anal ogslolTéﬁ’r‘&a? &%%@Péé%]ﬁ}%? ‘géf%ﬁh?’@f &Wf%%fgﬁcﬁ%y%ﬁ%nw ?Oglése ic acid

hydr azi dgum, Wz 5e5 @a).id, mz 495(M+#) 30 35 Exanpl e 63

7- Benzyl -'3-chl oro- 10- (5-cycl opropyl -1, 2, 4- oxadi azol 3-yl)-9H i m dazo[1, 5-

al[1,2,4]triazolo[4,3-d][1,4] benZOd\";ﬁ Pg gﬁ Anal ogously to exanple 60
usi ng phenyl acetic acid hydrazide lid, mz 456( M+) Exanple 64

3-Chl oro-7- cycl opr opyl nmet hyl - 10- (5 rycI opropyl -1, 2, 4- oxadi azol -3-yl)-9Him

d 1, 5- 1 2, 4]t | o] 4 d

Sl e BRSPS MR s R E
27 / ne 43 EXx l e 64

gMChI or%6&?§%g][wrgaﬁ%@3mgx§§%gl ei) 7- gnﬂpf § Iao - benzyl)-9

H ini daz’g{alo@uéyfqe@ qﬂ%@me@%}H{@d@}%@ 2366“:1%92%‘1'5 ﬁgf%s‘l &PB8ous! y

to exarrplsghgqn}égoggM?) - di met hoxy- phenyl acetic acid hydrazi de, colorless

15 - Example 66

3-Chloro-10-(5-cyclopropyl-1,2,4-oxadiazol-3-y1)-7-(3-methoxy-benzyl)-9H-imidazo(1,5-
a){1,2,4)triazolo{4,3-d]{1,4]benzodiazepine
Analogously to example 60 using 3-methoxy-phenylacetic acid hydrazide, white foam, m/z

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

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

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

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



gum nfz 515 (M. Exanple 65 10
3-Chl oro-10- (5-cycl opropyl -1, 2, 4- oxadi azol - 3-yl ) -7-(5-net hyl -l Hindol -3-yl m
ethyl)-9H i r%, azo‘%% 5-a] [1,2,4]triazolo[4,3-d] [1,4]benzogi gzfpbewe
Anal ogously t ¥ORAHB{ ¢ 60 using (5-methyl -1 H i ndol - 3-yl ) - acetiBeoBTESY
hydrazi de, brown solid, mz 509 (M. 15 Exanple 66
3-Chl oro-10- (5-cycl opropyl -1, 2, 4- oxadi azol #%: yl)-7-(3-nmet hoxy-benzyl)-9H im
idazo [ 1,5- akfdz2,4]triazolo[4, 3-d][1, 4] benzodi azepi ne Anal ogously to
exanpl e 60 usiP - Jret hoxy- phenyl acetic acid hydrazide, white foam mz 20
485 (M) . Exanp ‘3‘98’ LEYIﬁ@o}P enyl-silanyloxy)-4-(2,4-dimethoxy-benzyl)-3,4-dihydro-1H-
3- hydr oxy- 9H i berdaled{ll 4} Basepind-23-&bkd | azol o[ 4, 3-d] [ 1, 4] - benzodi azepi ne- 10-

carboxylate Step 1 25 6-Hydroxy-| H benzo[d][ 1, 3] oxazi ne- 2, 4-di one
i n di oxane (50

5- Hydr oxyant hr apiibd ' nol ) was suspende
), bis(tri c%@é‘l?%’ rgr‘%l? %@3‘@’2&@&%&? @2 fhe °§‘fd)e 5604?91%‘1’33 P\‘zﬁé}g"—‘g'emé@owpsrgaw gn
exot hermi c) ° t fike2 g8l4R hekat/emylaasiate dfl) affcading awhithfoamlih Gowidyitld, I300M)L O It

the solid was filtered off and washed w th dioxane, affording brown
crystals (10. 18490 %, np. 236 C (dec). 30 Step 2

6- (tert-Butyl - Brphe -8l - 0 , 3] oxazi ne- 2, 4-di one

6- I(—Iydr oxyEJ | le- bﬂg‘q [H&m[‘%%?@@%ﬁ%@%?ﬁg%ﬁg‘ﬂ{”gbﬁ ,15(‘§22¥;xﬁ159ﬁ‘§141’?@r19r4511-

but y| di phenyl C%T"Hﬁbg?a%?h@‘z(’h?—hzﬂlem:?—fsﬁomﬁglaﬁdadﬂiésna'rdazol e (4 g, 59 mol)
were stirred AmldgdhslyQQa ¢ e u | ] Xt ure was
extracted ypt hch%nt;%g gchet a?%lgé(lagop%éﬂﬂ)%e%%dmg{agr&g‘%gbhﬁ%ﬂfhe product in
the organi ¢ | ayer PR sDIr hew Pﬁ@?%ﬁ%ﬁzﬁgﬁﬂbﬂﬂﬂoy@armhlﬂ%

hexane/ et hyl &te487%(M).1 and then crystallized from hot ethyl
acet at e/ hexane, affording white crystals (13 g, 58 %9, np. 185 C. WO

02/ 40487 -44 ZtepApril 2005 PCT/EPO /12887 step 3
7-(tent-Butyl -Bi -S| -4-(2,4-dj h -b |)-3,4-di hydro-IH
T Cent- Bty AL AL 25tk SRS S & 0 e
benzo [e]aZlﬂene-S-carboxylic acid ethyl ester
15 Analogously to example 1 (step 5), limiting the reaction time to 1 h, the crude product was

purified by chromatography on silica gel in dichloromethane/2-propanol 30:1, affording a
white foam in 65 % vield. 526 (MEL+).

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

20 carboxylic acid ethyl ester .
Analogously to example 1 (step 6), the crude product was purified by chromatography on
silica gel in hexane/ethyl acetate 1:1, affording a white foam in 10 % yield. 543 (M).

Step 7

Ethyl 3-(tert-butyl-diphenyl-silanyloxy)-9H-imidazo [1,5-a][1,2,4]triazolo[4,3-d][1,4]-
25 benzodiazepine-10-carboxylate

Analogously to example 1 (step 7), the crude product was purified by chromatography on

silica gel in ethy] acetate, affording white crystals in 46 % yield, mp 233 °C,

Step 8
Ethyl 3-hydroxy-9H-imidazo[1,5-a][1,2,4] triazolo[4,3-d][ 1,4]-benzodiazepine-10-
30 carboxylate :
Ethyl 3-(tert—butyl-diphenyl—silanyloxy‘)-9H-imidazo[I,S—a] [1,2,4]triazolo[4,3-d][1,4]-
benzodiazepine-10-carboxylate (155 mg, 0.28 mmol) was stirred in an 1 M solution of
tetrabutylammonium fluoride (1 mL) for 30 min. The mixture was extracted with
- dichoromethane and water. The crude product was purified by chromatography on silica



benzo[ e] [ 1, 4] di azepi ne- 2, 5-drone Anal ogously to exanple 1(step 2), the
crude product was purified by chromatography on 5 silica gel in
hexane/ et hyl acetate 1:1, affording a white foamin 80 %yiﬁgpdlggég (M.
Step 4 wo 02/10487 PCT/EP01/12887
8- (tert-Butyl - Bi phenyl -si | anyl oxy) - S- (2, 4- di met hoxy- benzyl ) - 6- oxo- 5, 6-di hyd
ro-4H 2,5,1Cb-tri aza-benzo[ e] azul ene-85¢carboxylic acid ethyl ester
Anal ogously to exanple 1(step 3 and 4), the crude product was purified by
10 chr ongéldy DeViMeDHSI0N. Ome gblainal hidxaarestat (HFlmg Gat%a), engt >250 &E,f330dMag a
yellow feamin 54 % vyield. 675 (M. Step 5
8- (tert-Butyl - Bi phenyl -si | anyl oxy) - 6- oxo-5, 6-di hydro-4H 2,5, 10b-tri aza-
benzo[ e] azul ene- 3-carboxylic aci d ebhylplest er 15 Anal ogously to exanple 1
(step 5), limting the reaction tine to 1 h, the crude product was
puri fise ]gl EtifyygI G%MI%@yﬁﬂh%;mhnaﬁﬂyl)cﬁi-gﬁidafd(}mm m,?,ﬂitﬁi)afzh]@l[\eﬁﬂi f4panol
30:1, affordi.ng a it min 65 %yield. 526 (M#). Step 6
8-(ter!- Eﬁﬂﬂd! Bﬁéﬂ%@%‘ﬁx‘gﬁﬁﬂ oxy)-6-chl oro-4H 2,5, 10b-tri aza- benzo [ €]
g)zul eﬂe- 3malkQoedy tdmcwxhbm 46(@&1&11?@ Bg hsiﬁgtﬁfyﬂ&iﬁﬁl@gﬂi’f‘ﬂi&hﬁhﬁﬁl@ﬁm e 1I (step

, the cgruqe oducH, S purlLfle Sehnr t y on silica gel In
hexane/ egﬂvar%g'&rﬁltéehgﬁ@%,m ?Oé#ddmi’gﬁé W@ﬂ&%ﬁ%n 10 %yield. 543 (M.
Step 7 Ethyl 3-(ten-butyl-di phenyl-silanyloay)-9Himdazo [ 1,5-a] [1,2,4]
triazgl oReferarced] [1,4]- 25 benzodi azepi ne- 10- car boxyl ate Anal ogously to
exanple 1(step 7), the crude product was purified by chromatography on
silica gelyHuhleldayW ; &§Bial B, ERfi50u4 ng white crystals in 46 %yield, np 233"~
C. Step ?2 Et hyl 3- hydroxg- 9H- i m dazo%l, 5-a]
[ 1,2, 4] t KD APerIsT a8 M| IpuT Hodilz (Y1782 epi ne- 10- 30 car boxyl ate Et hyl
3- (tert - pYtaphndimrewk- Wi AW Pyis bk Slelag @.;[Cobkdr. k. 1 Med2CHdr.riogz,0l o
[4,3-d] [ 4] - benzodi azepi ne-| 0-carboxyl ate (155 ng, 0.28 mol) was
stirr®d in3&d67%WPsol uti on of tetrabutyl ammoni um fluoride (1 m) for 30
min. The (Hiodredke, MAS KoMz Ak BekeWiHt. D Gaslheh o oHBL hanes avds sy, 693-77he crude
product was purified by chromat ography on silica ™27 April 2005 WD 02/40487
PCTI EPO1/ 12887 ' ‘



-45 gel in DCM MeCOH 40: 3. One obtained white crystals (55 ng, 62 %, np
>250 C, 310 (M H)-. Exanple 69 5 Ethyl
3-chloro-7-(pyridin-4-ylmethyl)-9Himdazo[1,5-a][1, 2, 4] trigzelnbdes3-dl[1, 4
] - benzodpDazepisne- 10- car boxyl at e Anal ogously to exanpl e #cihroirozisB) usi ng
4-pyridi ne-acetic acid hydrazide dihydrochloride, |light brown solid, np
213 C, nlz 421 (MH+). 10 References (1)44unkeler, W; Kyburz, E,. EP 150040
(2) Rogers-Evans, M ; Spurr, P.; EP 787729 (3) Zhang, P.; Zhang, W} Liu,
R; Harris, B.; Skolnick, P.; Cook, J. M J. Med. Chem 1995, 15
35,1679-88. (4) Gerecke, M, ; Kyburg, Ei. aBorer, R .; Gassner, W;

Het erocycl es, 1994, 39, 693-721. WO 7 27 April 2005 PCT/EPO1/12887
-46- Exanple A Tablets of the foll owi ng conposition are nanufactured in the
usual manner: #i ng/tabl et Active substance 5 Lactose 45 Corn starch 15
M crocryst al | T#aete 8f thgiteliawing corppasgpreariesransfasiirad an the upwalineanngsi ght 100
Exanpl e B Capsul es of the foll ow ng conposition are manufact ured:

ng/ capsul e 15mAahki¥e substance 10 Lactose 155 Corn starch 30 Talc 5

Active substance 5

Lactose ' 45
Corn starch 15
Microcrystalline cellulose 34
10 Magnesium stearate i

Tablet weight 100

Example B

Capsules of the following composition are manufactured:

mg/capsule
15 Active substance 10
Lactose 155
Corn starch 30
Tale 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.




Capsule fill weight 200 20 The active substance, |actose and corn starch
are firstly mxed in a mxer and then in a conm nuting machi ne. The
mxture is returned to the mxer, the talc is added theret o7 g4l 200ed

t hor ougQlyezsble m xture is filled by machine into hard geltatronazssapsul es.
WO 02/ 40487 -47- Exanple C Suppositories of the foll ow ng conposition are
manuf actured: nfsupp. 27 April 2005 -BCT/ EPOL/ 12887 Active substance 15 5
Suppository mass 1285 Total 1300 The suppository mass is nelted in a gl ass
or steel vessel, mxed thoroughly Brdnple@ol ed to 45C. Thereupon, the finely
powder ed active substance is added thereto and "stirred until it has '

di spersed co I hXLAr e | I psitory noulds of 1o
sui t abl e si zgpbﬁéesﬁfﬁ%so&glgeoﬁlé?%g C&%&%@#P%& Aélgﬁ%rlcg'ylt%ﬁ’en renoved fromthe
noul ds and packed individually in wax paper or netal foil. 27 April 2005
-48 d ai ns 1mghsuppnpound of the general fornmula 5 NI wherein R is

hydr ogen, hal ogen, d _7-al kyl, Cl_7-al koxy, -hydroxy, cyan,

trifluor j fl uoronet hoxy or Cy7-alkylthio; is;zC(OO C _7-alkyl,

i soxazol ?‘qﬁ?géﬂksg%lédi azol -3-yl or 1,2, 4-oxadi azol - 5-yl ,15 whi ch rings maybe
subst ist uSegpdsjtocimassal kyl , trifluoromethyl or C3_7- d¢8%oalkyl; 15 R3 is
hydrogen, Cl_7-alkyl, -(CH2)"- C3-'-cycloalgyl;, -(CH3ypghal ogen, -(CH2)n
pyridin-4-yl, or -(CH2)"-phenyl, wherein the phenyl ring maybe

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and
cooled to 45°C. Thereupbn, the finely powdered active substance is added thereto and
stirred until it has dispersed completely. The mixture is poured into suppository moulds of

10 suitable size, left to cool, the suppositories are then removed from the moulds and packed

individually in wax paper or metal foil.



substituted by one or two substituents selected fromthe group consisting
of G _7- al koxy, hal ogen, -SQ2CH3, phenyl, OCF3, nitro, CF3, -NR2, or is
-(CH2), indolyl, optionally substituted by Cl.7-al kyl or Cly7aghikeyy. or is
20 pyrrolidinyl-5-o0x0, -C(O-NR2, -(CH2)n OH, -(CH2)"NR2 or -(CH2)"benzo |
1,3] dioxole; Ris hydrogen or G _7-alkyl; and 25 nis O, 1, 2 or 3; and

t hei r pharnaceutical | y4cceptable acid addition salts, with the exception
of the follow ng conpounds: 30 Ethyl Claim

OH i m dazo[1,5-aj[1,2,4]triazol o[ 3,4-d] [T, 2[| benzodl azepi ne- 10- car boxyl at e,
10- ( 3- cyclopropyl 1, 2, 4- oxadi azol - 5-yl ) - 9H-|mdazo[1 5-a][1,2,4]triazol of 4,
3- d][1, 4] benzodi azepi ne, 27 April 2005 -49- et hyl 3-fl uo_ro-9|—|—i m dazo [ 1,
5-a] [ 1,2,4] tri azoI o [4,3-d] [ .1,4] benzodi azepi ne-10- carboxyl ate,

10- ( 3- cycl opropy! - 1,12, Acgmuaéefﬂs-gymralimrm%ro OH i midazo[1,5-al[1,2,4]tr
i azolo[4,3- d][1,4j benzod| azepl ne, 5 ethyl

3-chloro-9Him dazo[ 1, 5-al [1 ,4]triazolo[4,3-d] [1, 4] benzodi azepi ne-10-

2

car boxyl at e, =0\ R
3-chl oro-10- (3-cycl opropyl -1, 2, 4- ox&{i ai o%l )-9H i m dazo[1,5-a][1, 2,4]tr
&F yl

i azol o[ 4, 3- d] [1, 4] benzodi azepi ne ang 3-nmet hyl -9H-i m dazo [ 1, 5-a]
[1,2,4] triazolo [ 3,4-d] [ 1,4] b e gl azepi ne- 10- 10 carboxylate. 2. A
conpound of the general fornmula | accordiygNto glaiml, N1 15 wherein R
s hydrogen, hal ogen, Ca-al kyl, ¢ _y-al kaxy >7:§ano trifluoronethyl,
trifluoromethoxy or G .7-alkylthio; R2 is -'\t(O)OI Cl-7-al kyl, isoxazol,
1, 2, 4- oxadi @%1 Qls3-y1 or 1,2, 4-oxadi azol -5-yl, 20 which rings nay be
substituted y 7-alkyl, trifluoronethyl or C3_7- cycloalkyl; R3is
hydrogen, d _ 7-al kyl , (CHZ) "-hal ogen, -(CH2).-phenyl, wherein the phenyl
R is hydrogen, halogen, C,.5- alkyl G, 7-alkoxy, hydroxy, cyano,

trifluoromethyl, trifluoromethoxy or Cy.7-alkylthio;
10 |
R? is ~C(0)O- Cy.y-alkyl, isoxazol, 1,2,4-oxadiazol-3-yl or 1,2,4-oxadiazol-5-vl,
which rings may be substituted by C,.s-alkyl, trifluoromethyl or Cs.7-
cycloalkyl;

1s R? is hydrogen, Cy_7-alkyl, -(CHz)s- Cs.7-cycloalkyl, -(CH;)a-halogen,
-(CH,)n-pyridin-4-yl, or -(CH,),-phenyl, wherein the phenyl ring may be
substituted by one or two substituents selected from the group consisting of Cy.-
alkoxy, halogen, -SO,CH3s, phenyl, OCF;, nitro, CFs, -NRy, or is -(CHz)n-
indolyl, optionally substituted by Cl.}-alkyl or C; _.7-a1k05cy, oris

20 pyrrolidinyl-5-oxo, -C(0O)-NRy, -(CH,),-OH, -(CH,),-NR; or
-(CHz)n-benzo[1,3]dioxole;

R is hydrogen or Cy.s-alkyl; and
25 n is0,1,2 or 3;
and their pharmaceutically acceptable acid addition salts,
with the exception of the following compounds:
30 Ethyl 9H-imidazo[1,5-a][1,2,4]triazolo[3,4-d] [1,4]benzodiazepine-10-carboxylate,

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



ring maybe substituted by one or two substituents selected from

Ca _7-al koxy, 25 halogen, CF3, -NR2, or is -(CH2), indolyl, optionally
substituted by G _7-alkyl or O _7-al koxy, or is pyrrolidinyARilo%0s
-C(O-NR2, -(CH2),; OH -(CH2)n NR2 or benzo[1l, 3]dioxole; R is hydrogen or
Ca-al kyl; and 30 -50- n is independently fromeach other 0, 1, 2 or 3; and
their pharmaceuticall y-#&cceptable acid addition salts, wth the exception

of the foll 0&%@ -HOSRHIidadq F1d] gg'lg,g';xt;;q;qgg@a%,&aﬁlﬁibénjzo&aéeﬁﬁé-fé.o' 0

[3,4-d] [ 1,4]benzodi azepl ne-
10- ( 3- cycl opeadipslylate,2 4- oxadi azol - 5-yl') - 9H- i m dazo[ 1,5-a][1, 2,4]triazol of 4,

3- d][1, 4] bepz e V2. QLT i . .
3-fluoro-9H1 n@dlgzoﬁ?bﬁﬂ ]}f%lz%ilaﬁo} sai"zl%?o“z?,r%ﬁ]’[“l‘%ﬁ“&éﬁz“é&’%{%@ﬂﬁ%@I‘%?f‘ 10
car boxyl at e,d][1,4]benzodiazepine,

10- (3-cyclop | C =14 K [1,2,4]tr
i azol o[ 4, 3- e@%’?%,%%énézl%gl aze%ﬁz1 aﬁl? %zélﬁr% gléﬁ gazo‘{P%n%laj

[1, 2, 4] tri azethsfalass, d] [ 1, 4] benzodi azepl ne-10- car boxyl ate 15

3ch|oro 10- H e 2. 4] tr
i azol of 4, 3- 3& _1§y0 g%%g%b% EEI lfifze’gé%gaﬁ;cﬁ ﬁ?é@ ﬁ?‘df‘i"m aﬁﬂfid% Ef%l@ 4]23

[1, 2, 41tr| azd lo%]bemqﬂ}ngpm]:b zodi azepl ne- 10- car boxyl ate. 3. A conpound of
o L oS 8} oA SR 80 ooy s O BRSO 4, A
is hydr 6herprbogylatexy, net hyl, -SCHB or haI ogen. 5. A conpound of fornula I
according to clairm4, which is et hyl

3-met hoxy-9Him dazo[1,5-a][1, 2,4]triazol o[ 4, 3-d][1, 4] - benzodi azepi ne-10-
25 carboxyl ate, ethyl 3-brono- 9H—|mdazo[1 5-a] [1,2,4] triazolo[4,3-d] [

1, 4] -benzodi aze@m Asospound obthegeatral foﬁnquI@mqyémgdo deimhds nul a | accor di ng
to claim3, wherein R3 is -CH20OH,

15  wherein

R! is hydrogen, halogen, C;.7-alkyl, C,.7-alkoxy, cyano, trifluoromethyl,
trifluoromethoxy or C,.7-alkylthio;

R? is -C(0)O- Cy.7-alkyl, isoxazol_, 1,2,4-oxadiazol-3-yl or 1,2,4-oxadiazol-5-yl,
20 which rings may be substituted by C,.;-alkyl, trifluoromethyl or Cs;-
cycloalkyl;

R? is hydrogen, C,.7-alkyl, -(CH,),-halogen, -(CH>),-phenyl, wherein the phenyl
ring may be substituted by one or two substituents selected from C;s-alkoxy,
25 halogen, CFs, -NRy, or is -(CH3),-indolyl, optionally substituted by C,y-alkyl
or C, z-alkoxy, or is pyrrolidinyl-5-0xo0, -C(Q)-NRy, -(CH,)a-OH, -(CH)a-
NR; or benzo[1,3]dioxole;

R is hydrogen or C,7-alkyl; and



(CH2) 2- net hyl enedi oxyphenyl , nethyl, -CH2-indolyl, optionally substituted
by met hoxy, 30 or is CH2-phenyl, substituted by -SQ2CH3, phenyl, -OCF3,
-N(CH2) 2, NO2 or nethoxy, and R is met hoxy, chloro or brogmAprﬁzoé\s
conpound of forrmula | according to claim®6, which is Ethyl

3- et hoxy- 7- net hyl - 9H i m dazo[ 1, 5-a] [ 1, 2 4]triazol o[ 4, 3-d][1, 4] - benzodi azep
i ne- 10-carboxyl ate, 35sq.

et hyl 3- net hox 1H-.i nd | met 9H i mi dazo[ 1,5-a][1,2,4]triazolo[4,3
-d][ 1, 4] - r{%/odl é Sidrera gi@?Yc% fBGﬂsl}i%ﬁlérO 2729»@3,” 2005 -51- et hyl

7- hydroxyrrethyl 3- met hoxy- 9H—|mdazo[1 5-a][1,2,4]triazolo[4,3-d][1,4]-
benzodi azepi ne .car boxyl at

3- et hoxy- 7- §dﬁlg %If%‘ yg #b&?f@‘{ddﬂl%”ﬁ-]ts[ 1,2,4]triazolo[4,3-d] | |
1, 4] - benzodmm:he:he eeeporcaf theFillodings comnpiuhis: |
3- met hoxy -/ [ (7- et hoxy-1 Hindol -3-yl)nmethyl]-9Him dazo[ 1, 5-
a][1,2,4]triazol o[ 4,3-d][1, 4] - benzodi azepi ne-1 0- car boxyl at e, : ’

it gyl4] fr .b; ggﬁﬂﬁf; egﬁ;xamu-saummmmm - 3’?@%?313% ?rl iO»carboxylate,
et hyl - 3- br ond- l?ﬁéf’{ﬁégyg ﬁé’ﬁ%‘y‘f‘%" E&i‘éﬂzf’[l]ﬁ?l B}2 %]III@OHJ][‘J:,ﬁH azol o
[4,3-d] [1,4§H llﬂ)elnemttlmdpﬁzé,epl ne- 10- car boxyl ate, ethyl 7- [2-benzo [ 1, 3]
kol A bR T b AL
[71(121 Zﬁ H_anecsmlbd:qhyd, benzyl ) - 3- met hoxy- 9H—|m|8azo[é 5- ?]t 15 eth

, 2, ri az nz i.ne- carboxyl at e, e
3- met hoxy- 7z§§§i3’ﬁ Oﬁy?ﬂyijlg?]’% R’é‘%‘ﬁ%’fkgﬁ “Frore, Y -imidagpl 1.5- a][124]tnazoﬁ/;>[4,3-
[1, 2, 4] tri az){ bflbeBzodjazéding] - b enzodi azepi ne- |0-carboxyl ate, ethyl
3- met hoxy- 7- hfl th 1, 5- 2,4
t F‘zzof’éy[ & A bl R R e rscle e b Benzadiyrebine- 10~
3-chl oro- (cé,rbnix;flate-benzyl) 9H i mi dazo[ 1,5-a][1,2,4]triazolo[4,3-d][1,4]-

20 b
7 (asdi ot ﬁé?‘%%"‘rﬁ’ P Rt R el hlatiidens 1o -o] 1 2stlazeiol 2ol o
[4,3- d][1, leﬁhmddmqummendo car boxyl ate or et hyl

T ol dadt e A AR RN T PR Rt Bochds funeblnel 70 014

d[1,4]- benzo |azep|ne
carboxylate.

3. A compound of formula I according to claim 1, wherein R? is ~C(Q)O-lower
- 20 alkyl

4. A compound of formula I according to claim 3, wherein R’ is hydrogen and R! is

hydrogen, methoxy, methyl, -SCH; or halogen.
5. A compound of formula I according to claim 4, which is
ethyl 3-methoxy-9H-imidazo[1,5-2][1,2,4] triazolo[4,3-d][1,4])-benzodiazepine-10-
25 carboxylate,

ethyl 3-bromo-9H-imidazo[1,5-4] [1,2,4]triazolo[4,3-d) [1,4]-benzodiazepine-10-
carboxylate.

6. A compound of formula I according to claim 3, wherein R is -CH,0H,
-(CHz)2-methylenedioxyphenyl, methyl, -CHz-indolyl, optionally substituted by methoxy,
30 oris CHz-phenyl, substituted by ~SO,CH,, phenyl, -OCF;, -N{CHz);, NO; or methoxy,
and R' is methoxy, chloro or bromo.

7. A compound of formula I according to claim 6, which is

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

35 ethyl 3-methoxy-7-(1H-indol-3-ylmethyl)-9H-imidazo[1,5-a] {1,2,4]trtazolo[4,3-d][1,4]-
benzodiazepine-10-carboxylate,



25 8. A conpound of formula | according to claim1l1l, wherein R2 is the group
3-cycl opropyl 7[ 1,2,4] oxadiazol-5-yl. 9. A conmpound of fornula I according
to claim8, wherein R3 is hydrogen and Rl is hydrogen, netfrp‘z@(ﬁlzt@gg hyl ,
-SCH3 or hal ogen. 30 10. A conpound of formula |I according to claim9,
which is 10-(3-Cycl opropyl -1, 2, 4- oxadi azol - 5-yl ) - 3- met hoxy-

9H i m dazo[ 1,5- a][1, 2%}triazolo[4, 3-d][1, 4] benzodi azepi ne,

10- ( 3- cycl . 3 A b i 1,2; 4]t
ool 4 PR ey B8l R AR RERLA- L . 241
10- ( 3- cycl od?%‘ﬂ?‘}hﬂﬁpme Ooseaiposardade- 5- yl ) - 3- brono- 9H i mi dazo[ 1, 5-a] [ 1, 2, 4] tri
| o[ 4,3 27 ' 5 =825 DZOGAZER] BE; 070 - .
%?(g!cycl ope;}?g%%li%g?ﬁ? o@ﬁﬁiefguz)o -ES%}ef? - 3- %e@%’??&[lf%ﬂﬂla%}}-ﬂ[ﬁﬁ glal[zl’g:][ 1,
5- a][1, 2, 4]henrediedeping; -erbexylatg, benzodi azepi ne,
10- 3' |..' (AFAS -. - _... . = ..‘ _11214
T S

10- ( 3- cycl o Bptliniazplof43xA .4k benzodiprgpine- 0eamboxgstei i dazo[ 1, 5-a) [ 1, 2, 4] tr
i | o[ 4, 3- & 2.9¢1az api 4 o@f -4 - i - -
6?58- g[ym opregﬂa[;lll %g@?ggﬁ?ﬁg@ﬁﬁne}?ﬁy gﬁ- fl}?ﬁdé%g%)ff] 1—’%1’51}%? 50125%"? id;gb%] o[ 4,3

- d][ 1, 4] bebznzidzepingd Octarbiayylate, - .
3-chl -10- | = ' = 3= \fh )e- b , D=
(1,2, 4]tri agé %&%@‘jﬁﬁ@%ﬁ%@ﬁ%@%ﬁdﬁﬁ1%1@%%&%%%@%&*%@#&9am al
accordi n t eenicanare@ne YR8, i s - CH2-i1ndolyl or -CH2-phenyl,
ti | ' . ' b :
o ooy 3 YL A DI SRLEHEN A0R Bt LB, TR bl
3- cycl opr opyi{1#]shenzawliardpime ol0-Grlydxylate, ( 4- di et hyl ami no- benzyl ) - 3- br onmo- 9H

3o oro- 105081 bl BRI St fla b OSBASR MN L 2 lsinzololis ) o,
20 i m dazo[ &]{34dibehdodiazapineiifzariniglae.d] [ 1, 4] benzodi azepi ne or

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

20 benzodiazepine-10-carboxylate,
ethyl 7-(4-dimethylamino-benzyl)-3-methoxy-9H-imidazo[1,5-a] {1,2,4]triazclo[4,3-
d}{1,4]-benzodiazepine-10-carboxylate or
ethyl 3-bromo-7-{4-dimethylamino-benzyl)-9H-imidazo{1,5-a][1,2,4]triazolo[4,3-
d][1,4]-benzodiazepine-10-carboxylate.

8. A compound of formula I according to claim 1, wherein R? is the group

3-cyclopropyl-{1,2,4] oxadiazol-5-yl.

9. A compound of formula I according to claim 8, wherein R is hydrogen and R! is

hydrogen, methoxy, methyl, -SCHs or halogen.

10. A compound of formula I according to claim 9, which is
10-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl)-3-methoxy- 9H-imidazo[1,5-
a|[1,2,4]triazolo[4,3-d] {1,4]benzodiazepine,
10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-3-methyl-9H-imidazo[1,5-a}[1,2,4] triazolo{4,3-

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



7- Benzyl - 3-chl or o- 10- ( 5- cydopr opyl - 1, 2, 4- oxadi azol - 3-yl )-9H i m dazo[ 1, 5-
al[1,2,4]triazolo[4,3-i1][1, 4] benzodi azepi ne. 13. A medi canent contai ni ng
one or nmore conpounds of formula I in accordance 25 with chphpg ohos 12 or
a conpound sel ected fromthe group of ethyl :

9H-i m dazo[ 1, 5-a][1, 2,4]triazol o[ 3,4-d][1, 4] benzodi azepi ne- 10- car boxyl at e,
ethyl 3-fluoro-9H im d&#2e[1,5-a][1, 2,4]triazol o 4, 3-d]

[ 1, 4] benzodi AZEPRRz LG boxyl ate, ethyl 3-chl.oro-9H i m dazo[ 1, 5-a]
[1,2,4]tri azdgroﬂ& 3- iﬁ%f’benzodi azepi ne-10- 30 carboxylate and et hyl

3- net hyl - 9H-I0ni3deyelepropyl-3.2s4-ofadiazol-47yl - -reethyleni faByloH infidazo 1,5

1, 4] benzodi = r daimed inclains 1 to 9 and

phar maceut i ﬁﬁ%%&%@%‘%@% Q(Pie(’y(??%lfoed?l%gﬁlhg’s 14. A nmedi canent according to

cl ai m 13 f orl0t(Becycloprapybni2. ooxadiazebol-Hdtimiddof b5-vHa.2,4uBkolk[43- subuni t .
27 April 20 - . cess for preparing a conpound of fornula | as
descri bed¥i gﬁg:ll’glgﬁrx};%fla?bo&ﬁ%z, whi ch process conprises a) reacting a
conpound of fdBmytlapsrgl-1.214-edadiezal-Zohpblndros? Hf ioridarodl,B-af (3,254 Ndazolaldspound

of formul a 'Ea‘ﬁr:tu-b&';zgﬁiazé}!iﬁfe [11 I 10 wherein the substituents Rl1- Ra have
the signific (’:gs grvenfin’claiml, or
3-chloro-10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-9H-imidazo[1,5-a] [ 1,2,4] triazolo[4,3-

d][1,4]benzodiazepine or
10 3-chloro-10-(5-cyclopropyl-1,2,4-oxadiazol-3-y1)-9H-imidazo[ 1,5-a] [1,2,4] triazolo[4,3-.
d1[1,4] benzodié.zepine.
11. A compound of formula I according to claim 8, wherein R® is
—CH,-indolyl or ~CH;-phenyl, optionally substituted by —-N(CHj;), and R! is chloro or

bromo.

12. A compound of formula I according to claim 11, which is
3-cyclopropyl-1,2,4-oxadiazol-5-yl)-7-(4-dimethylamino-benzyl)-3-bromo- 9H-
imidazo{1,5-a][1,2,4]triazolo[4,3-d][1,4]benzodiazepine, | '
3-Chloro-10—(5-cyc10propyl—l,2,4-dxadiazol;3—yl)-7—(1H—ind01-3-y1methyl)—9H—

20 imidazo[1,5-a][1,2,4]triazolo[4,3-d][1.4]benzodiazepine or
7-Benzyl-3-chloro-10-(5-cyclopropyl-1,2,4-oxadiazol-3-y1)-9H-imidazo[ 1,5-
a}[1,2,4]triazolo[4,3-d}{1,4)benzodiazepine. ‘

13. A medicament tontaining one or more compounds of formula [ in accordance
25  with claims 1~ 12 or a compound selected from the group of
ethyl 9H-imidazo[1,5-a]{1,2,4]triazolo[3,4-d][1,4]benzodiazepine-10-carboxylate,
ethyl 3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo{4,3-d] [ 1,4]benzodiazepine-10-
carboxylate,
ethyl 3-chloro-9H-imidazo[1,5-a]{1,2,4]triazolo[4,3-d][1,4]benzodiazepine-10-
30 carboxylate
and
ethyl 3-methyl-9H-imidazo[1,5-a][1,2,4]triazolo{3,4-d] [1,4]benzodiazepine-10-
carboxylate
as claimed in claims 1 to 9 and pharmaceutically acceptable excipients.

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

GABA A a5 subunit.



b) reacting a conpound of fornmula IV wth 15 HZNNNH2 to give a conmpound of

formula 27 April 2005 -54 HNC and cyclizing this conpound with NH2 V

R3-C(OC2H5) 3 VI to a conmpound of formula N N N-r 5 wherei mRapfidohgve the
significances given in claim1, or ¢) nodifying one or nore sulr)) tituents
R1-R3 within the definitions gi ven above, and if desired, converting the
conpounds obt ai ned i ntosza pharmaceutically acceptable acid addition salt.
to 16. A conpound of formula | according to any one of clains 1 to 12,
whenever prepared by a process as clained in claim15 or by an equival ent
met hod. 17. A conphuAgradessifor paeparing 4 corapemidiofiformulatlias désatibed in dlainds?l r a
conpound- sel d,fromthe roup of 15 ethyl 9H i m dazo[ 1, 5-a]

[1,2, 4]tri az&cé‘ﬁ“[’@1 BEOG§ss f <1m M5&nzodi azepi ne- 10- car boxyl ate, et hyl

3- fl uor 0- 9H-d)rfeslaing alcoinfouall of fordwdd triazol o[ 4,3-d] [ 1,4]

benzodi azepi ne- 10- car boxyl ate, et hyl chl gro-9H-i mdazo[l 5-a] [1,2,41tr
azol o[ 4, 3-d] [1, 4]benzod|azep|ne 10 carbqf@

10- ( 3- cydopr opyl - 1, 2, 4- oxadi azol - 5- W
[1,2,4]triazol 0[4 3 d] [1, 4] benzodi a
10- (3 cydopropyl -1, 2, 4- oxadi azol - 5-yl
azol o[ 4, 3- d] [1,4]benzodiazepine

-9H-N dazo[l 5-a]
ne,
£

L ro-9Himdazo[1,5-a][1,2,4]tri

I
5

with a compound of formula

in

to give a compound of formula

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

b) reacting a compound of formula

N
@
Nt/

Y2
Br

with

15 H;N-NH;

to give a compound of formula




3-chl oro-10-(3-cycl opropyl -1, 2, 4- oxadi azol -5-yl )-9H i m dazo[ 1,5-a].[1, 2, 4]t
riazolo[4,3- 25 d] [ 1,41 benzodi azepi ne and et hyl 3-methyl-9Him dazo |
1,5-a] [ 1,2,4] triazolo [3,4-d] [1, 4] benzodi azepi ne-10 27 Zﬁyﬂﬂﬂ23@95 -55
carboxylate for use in the treatnment of diseases. 18. The use of a
conpound of forrmula | according to clainms 1 to 12 or a conpound selected
fromthe group of S ethyl 9Him dazo[1,5-a] [1,2,4]triazol o3, 4-d]
[1,4]benzodiazepiﬁééro-carboxylate, ethyl 3-fluoro-9Himdazo [ 1,5-a] |
1,2,4] triazolo[4, 3-d] [1,4]benzodiaZEQMneh;0- car boxyl ate, ethyl
3-chloro-9Himdazo[1,5-a][1, 2, 4 triaNoI 4, 3-d] [ 1, 4] benzodi azepi ne- 10-
carboxyl ate, to 10-(3-cycl opropyl , 4°oxadi azol -5-yl)-9H i m dazo[
1,5-a][1,2,4]triazolo[4,3- d [1, nzogli azepi ne,

10- (3-cycl opropyl -1, 2, 4- oxadi azol b=FN3-fl uoro-9H i m dazo[ 1,5-a][1, 2, 4]tr
i azol o[ 4, 3- d][1, 4] benzodi azepi ne, %
3-ch|oro-lO-(3-cycIopropyl-l,2,4-ofﬁﬁiazol-5-y|)-9FLinidazo[1,5-a][1,2,4]tr
i azol o[ 4, 3- 15 d][1, 41benzodi azepi ne ENe: et hyl 3-nethyl-9H i m dazo[ 1, 5-a]
[1,2,4]trhazel o[ 3. 4-d][1. 4 nzodi azepi ne- 10- carboxyl ate for the

prepar a Ill% Cglim%%hrrléa?%g%rh%w%%r the treatnent of cognitive disorders. 19.
The use of a conpound of fornula, according to claims 1 to 12 or a
conpound 20 selected fromthe g¥ou®GfH=t hYl 9H i mi dazo[ 1, 5-a]

[1,2,4]tr] . 4] benzodi azepi ne-| 0- car boxyl ate, et hyl
3-fl uor{é’-‘;g%q#n&@z% ‘?‘]‘{‘L‘ké a] [1,2,4] triazolo [4,3-d]
[ 1, 4) benzodi azepi ne- 10- car boxyl ate, ethyl:3-chloro-9Himdazo[ 1,5-a]]
1,2,4]triazolo[4, 3-d] [1, 4] benzodi azepiihg- 18- 25 carboxyl ate,
i mdazo[ 1,5-a]
[1,2,4]triazolo[4,3- d] [1, 4] benz ephne,
10- (3-cycl opropyl -1, 2, 4- oxadi azol -fluoro-9Himdazo [ 1, 5-4a]
i ne,
RS

5
wherein R*-R’ have the significances given in claim 1, or

c) modifying one or more substituents R'-R® within the definitions given above, and
if desired, converting the compounds obtained into a pharmaceutically acceptable acid
addition salt.

10 16. A compound of formula I according to any one of claims 1 to 12, whenever

prepared by a process as claimed in claim 15 or by an equivalent method.

17. A compound of formula I in accordance with claims 1 to 12 ora

compound selected from the group of :

15 ethyl 9H-imidazo[1,5-4]{1,2,4]triazolo[3,4-d] [1,4]benzbdiazep'mé—10rcarﬁoxylate,

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

carboxylﬁté,- : :
ethyl 3-chloro-9H-imidazo[1,5-a][1,2,4]triazolo(4,3-d}[1,4]benzodiazepine-10-
carboxylate, '

20 10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-9H-imidazo{1,5-a}{1,2,4] triazolo[4,3~
d) [1,4]1.)enfzodiazepine, . A
10‘-'(3-cyclopropyl- 1,2,4-oxadiazol-5-y1)-3-fluoro-9H-imidazo(1,5-a}[1,2,4]triazolo[4,3-
d][1,4]benzodiazepine, _
3-chlore-10-( 3-cyclopropyl-1,2,4~0xédiaml-5—yl)~9H -imidazo[1,5-a]{1,2,4]triazolo(4,3-

25 d}{1.4]benzodiazepine and
ethyl 3-methyl-9H-imidazo{1,5-2}{1,2,4]triazolo[3,4-d] [1,4]benzodiazepine-10-



30 '
3-chl oro- 10 (3-cycl opropyl -1, 2, 4- oxadi azol -5-yl )-9H-i m dazo[ 1,5-a][ 1, 2,4]tr
i azol o[ 4, 3- d][1, 4] benzodi azepi ne and et hyl 3-nethyl - QFFInIﬂﬁKQﬂboé;5 a]
[1,2,4] triazolo [3,4-d] [ 1, 4] benzodi azepine-10- carboxyl ate

preparation of a nmedicanment for the treatnent of Al zheiner's disease.

10

20

-55-
carboxylate
for use in the treatment of diseases.

18. The use of a compound of formula I accordilng to claims 1 to 12 or a compound
selected from the group of
ethyl 9H-imidazo(1,5-4](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,
10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl})-9H-imidazo[1,5-a]{1,2,4] tnazolo[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-
~ dj[1,4]benzodiazepine,

3-chloro-10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-9H~imidazo[ 1,5-a] [1,2,4] tnazolo{é 3-
d]l1,4]benzodiazepine and
ethyl 3-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[3,4-d][1,4]benzodiazepine-10-
carboxylate |
for the preparation of a medicament for the treatment of cognitive disorders.

19. The use of a compound of formula I according to claims 1 to 12 or a compound
selected from the group of _ ,
ethyl 9H-imidazo[1,5-a][1,2,4]triazolo[3,4-d][ 1,4]benzodiazepine-10-carboxylate,
ethyl 3—ﬂu0ro—9H—imidazo[ 1,5-a]{1,2,4]triazolo(4,3-d]{1,4]benzodiazepine-10-
carboxylate,
ethyl 3-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[4,3-d}{ 1,4]beﬁzodiazepine— 10-
carboxylate, , o -
10-(3-Cyclopropyl—1 2,4-oxadiazol-5-yl)-9H-imidazo[1,5-a]|1,2,4}triazolo[4,3-
d][1,4]benzodiazepine, | |
10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-3- ﬂuoro 9H-imidazo[1,5- a][l 2 4]tr1azolo[4 3-
d][1,4}benzodiazepine, '
3-chloro-10-(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-9H-imidazo{1,5-a}{ 1,2,4] triazolo[4,3-
d]{1,4]benzodiazepine and
ethyl 3-methyl-9H-imidazo[1,5-a}(1,2,4]triazolo[3,4-d](1,4]benzodiazepine-10-
carboxylate |
for the preparation of a medicament for the treatment of Alzheimer’s disease.

t he





