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WD 2006/ 063708 PCT/ EP2005/ 012993 -1 TETRACYCLIC
I M DAZO- BENZCDI AZEPI NES AS GABA RECEPTORS MODULATORS

wohespoe®ent i nvention is concerned with subst PCUER2005/012993

imdazo [ 1,5-a] [ 1,2,4] triazolo [ 1,5- d] [ 1,4]
benzodi azepi ne derivatives of -the following formula r
NR3 N(RL)ON N? RzZ wherein 5 Rl is hydrogen,
hal ogen, | ower al kyl, |ower alkyl substituted by
hal ogen, |ower al koxy, |ower al koxy substituted by
hal ogen, nitro, cycloal kyl, -Q(CH2)nQ(CH2)nOH or -C =
Rt P S i G G B TR TG URE: FORBRCa g TnoRs
| ower al kyl substituted by hal ogen, |ower al kenyl,
| ower al kenyl 10 substituted by hal ogen, | ower
al kynyl, -(CH2)n-cycl oal kyl, -(CRR')mCH3i or is

n u I.§ ut [ bsi.| I , -i
10 Bl Rt B i SRk Ao S H AP Al 1.5
IddMet] balzkgiazepime degivatiGHR)Y theNblowing dadnkyla , | ower
al kenyl - cycl oal kyl, | ower alkynyl-(CR R")nOH, or is
| oner al kynyl - phenyl, wherein thelfheqyl ring is
unsubstituited or substituted by {fa n, CF3, |ower
al kyl or 15 | ower al koxy; R | Mefogen or | ower
al kyl; R' is hydrogen, hygt | ower alkyl; nis
0, 1or 2, mis 1, 2or 3 ° [SN1 or 2; WO
2006/ 063708 PCT/ EP2005/ 012993 -2lland with their
pharmaceutically acceptable acid Muogition salts. It
has been found that this class of cgfrpoynds show hi gh
affinity and selectivity for GABA A a5 receptor
bi ndi ng sites and m ght be useful as cognitive
evhiereircer or for the treatnment of cognitive disorders
like Al zheinmer's disease. 5 Receptors for the mgjor

iRANI By Hﬁf&geﬂ%&ée&?ﬁﬁf& Mkﬁf Iovﬁéﬁﬁ'lllﬁ'sﬁmtﬁﬁi%ﬁ 'Hafog@s, 18wer alkoxy,

( GABA) , a{e di vided t WO Mmai n Cllafks S Il—I) A A

r ece@t"ﬁﬁr&k% ﬁ@:ﬁtlﬁ}t@:\ ﬂ}éﬁﬁ%gegl, pitro, cycloalkyl, -O(CH3)nO(CH;)OH or
-C=C-R’;

R®>  is hydrogen or methyl;

R®  is lower alkyl, lower alkyl substituted by halogen, lower alkenyl, lower alkenyl
substituted by halogen, lower alkynyl, -(CHz),-cycloalkyl, -(CR'R”),-CHj3, or is
phenyl, unsubstituted or substituted by halogen, or is pyridinyl or thienyl,
unsubstituted or substituted by lower alkyl, or is -(CH;),-NH-cycloalkyl, lower
alkenyl-cycloalkyl, lower alkynyl-(CR’R”),,OH, or is lower alkynyl-phenyl, wherein
the phenyl ring is unsubstituited or substituted by halogen, CFs, lower alkyl or
lower alkoxy;

R’ ishydrogen or lower alkyl;

R”  is hydrogen, hydroxy or lower alkyl;
n 10,1 or 2;

m isl,2or3;

o is1lor2;



the ligand-gated ion channel superfam |y and (2) GABA
B receptors, which are nenbers of the Gprotein

woOizncag3Toecept or family. The GABA A receptor Ceap/EP005/012993
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whi ch is a nenbrane-bound heteropentaneric protein

pol ymer i s conposed principally T a, (3 and 10 vy
subuni Presently, a.total f.21 subunits of

t gad @A\%Ahg}r,p erapAcstiqally Accpiia e@F’gﬁéaltm&ﬁ %$equenced.
Three types of subunits ((x, R and y) are required for

t eh L oRET FoiGiditha tBis clasesfeohipoands HeRAsh affiaaptod selectivity for
whi ch nost closely mmc the biochem cal

elGHdEA ptfyesientonbioding sties apHarightlen weful as caspitiveieBhancst or for the
tive A A.rec om manmal i an
? eaw-lc&ngf:’lA?cognﬁl1 aepotr%r*? %@?%Ehéel\f}‘%a g ﬁrgégefstE hat the
benzodi azepi ne blndlng site lies between the a and y
subuniReseptévsdontht nejoranbhiipryareur er@rmitteregammaraginghutyric acid
n S

J gé@gg}sare 8§’é&rn§a§t gt%; g’gél cﬁ&e%ﬁ%&@%ﬁé ﬁ%i:e@k %)@P@’hlch%%ﬁmembers of
C hialigeing - gatel ma rchmhet gl.g’eléf&mﬂB.a_lRi (Z)tGm% Bbe@rpt@hdvhqdbyre members
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However, (3-CCM and ot her conventional benzodi azepi ne
r gcapiigits. i Nnver se agoni sts are proconvul sant or

gg E\éﬁ {??%ggﬂ)\gg gﬁ%lgi%i Se n éu%%'pﬁs gtgl] PP R@%&egg& have been cloned
Cang 9 ﬁcé%{) ?‘hfk@rﬁyﬁe? b?ﬁbhﬁﬁs V&Ggldrﬂi ) H@e fef§Bredor the construction of

recept units, whereas a A A ab5 rece tor
paectombmmt GABA A maceptere whighriest clgsel mimic g bmhsw%| y

%étrgéhﬁgglg%&aﬁ Xn@?h%l@g f@ﬂ&{o% o?ga@%@f%A @%eceptors obtained

tes can used provi de a
rrénhm amemhalidn brhml sl Thenglis ﬁmngeq:mdmrs Hglt hsdrnepdazepine binding

h d d
ARt i QLA o i
ngi mtnlh‘r:c% rr?ar %‘Ffteétgsl H t}eﬁg GE%S%B%@I@ZRQH &s, @%e@aﬁ&mzyz

Ich are functionally

5%13 0 Uﬁﬁi& 2 %&&&hﬂbl@hmeﬁw@?pwwdﬁmever i nverse
agoﬁlzts Sogaﬁ?ch are selectlve or GABA A a5 subunits

o habernsprbby MG 214 'a¥ i %v@%om ik Z1igt 108%at the
2?)38/%0(%?&26%%6 r ép%%5469%‘p a%% Rl kﬁ%mg in the Morris

VEn n are co rnula I and

paxaa"té'f?&a%b' tH&@évleV B- @Gﬁfﬁmcﬁm‘l@r cﬁ)&hlvémoriahberﬂbéﬂaﬁd’pamd 1@bepabr inverse
t he above mentioned conpounds, di canents, cont ai nj

t lagemisisdre Procen'rgsant ercqonvalsand whash prs¥ents,their uise s ngﬂglo% enhancing
gé/rﬁs Mﬁngﬁ@q 10@FBAURER cohpoBdE AR 0ALselREtive within the GABA A
vention o P | nesses, especially of illnesses and
d irs@peiRrsabbnicd, whireaki GABAGE e resdpton periial pefullgnverse aghpist which is

manuf act ure of correspondin di canents. . The
prre}aqul)eﬁ*eq‘ afactity o é&lga{rﬁ%@ and/pr fxﬁ éeclsp@ngmdmg sites can be

”VS{‘{ rﬁ%cﬁ&%éﬁ? rwh?thqk a&fdFor Jﬂ‘ﬁnélﬁe L&Mitiéh with reduced or
defi n| ns of

e general ternms used in The present
desHdup b cuonagidnt activityek peaitd passible taliet GABAtAeS irrens agonists
in question appear alone or in conbination ,
which are not free of activity at GABA A al and/or o2 and/or o3 receptor binding sites
but which are functionally selective for o5 containing subunits. However, inverse agonists
which are selective for GABA A .5 subunits and are relatively free of activity at GABA A

a1, 2 and o3 receptor binding sites are preferred.



10 As used herein, the term"lower alkyl" denotes a

strai ght- or branched-chain al kyl group containing
woOnewok3ng preferably from1 - 4 carbon atons, PCDMEP2005/012993

exanple, nethyl, ethyl, propyl,,isopropyl, n-butyl,

I -butyl, t-butyl and the |ike. used herein, the
t y kyl bsti t.ut I - _denat .
Lo SIS OB b PP RS AT R farmaceuialy

f medeplable sahs, eheprphnatibn ofitht abovk mentbored aborpeunds medicgments

exanpl e, thyl, .ethyl , .propyl. & sopropyl,.n- ;
" <Beyioe (Repind ehateingtirRe vol 58 R o gl Fiengoned
hy:grpoendainaht tentestpl pesention of ifadssaypnpedialty of Aneseeand disorders
herein, the term "l ower. alkoxy" .denotes a straight-;.

5 blogﬁ}ﬁq%gé Eﬁ%ﬁrﬁ{ toy a@'li{er oF Floatrh’ﬁ “E%Hfaﬁf e cc}rF%sR,]o&cfﬁ?g Medic@hnents.
preferably from1l - 4 carbon atons, for, exanple,
met hyThe n@éshpteferpedipgicatios mpucopybncerwithuthel presentimysrtion is
;gﬁa%%g and the |like, as described above and 20 which
[

ThEdSS#a an oxygen group. As used herein, the
term "l ower al koxy substituted by hal ogen" denotes a

trai ght - .b - ' | inir e ‘
fs ; gﬁ: %?17 ’folgoiwelpé ?g@&gg?f@%g&e@ Eeé% %H&Ha@g:ﬁé ?f&é{rg?le.scnpnon apply
exangpleetivernfwngther ehertytms ipransstion dppeprabgnA or in-cpmbypation.

i -butyl, t-butyl and the like, as described above and
. 10 Whi ch A S, c8d HAEHE the\tk@n ARWRXNBAN deH Qb ANAsNBF BraRcld-chain alkyl

EER T e e

P T hon atome. and wherei n at

e B R R g T s o

briamedhed-chai atityhgrouparbainigg fom kdrpraferabigfrpmobhy £carbon atoms, for
15 Pgegér?x[ﬂ%brln)ég{g% %Eﬂ@ pgoé')g,u' %8%}8,%3% iy, 1349@(2{3&1{8 Bk %ike, wherein at

il

ohe 1 wher el n | eas

oneashyuir hyglspgeatatomiisreplasest bitabrlogenatora ogen atom WO

2006/ 063708 PCT/ EP2005/ 012993 - 4- The term "l ower :

al kynyys"usE € RGERS tife t8irh dloghet alkexy” Menb@h & dir&ibhi- or dednobed-chain alkyl

group containing from2-7 referabl,y from2 - .4
OIS o %@F%‘fgrﬁb%&qur% stt CSF%O%%ﬂla‘Sﬁzfgf'e’*émple’ methyl,
t reicipfl epropylfisoprophie nitanyh ithathlogbutyl stehibiedike cisldesaribed above and
[ gﬂigrlg | uor,i.ne and bﬁglrgiu e. The term "cycl oal kyl "

20 g fyEils 2 a%ifglvil%a%?%gfe i ng; having from3 to 7 carbon
ring atons, for exanple, cyclopropyl, cyclopenfyl or -
cycl olfeuskd hateim, the term Sloaenalkext subsiitujedydealesspl denpiesp straight-
a%Q'btré&'ﬂe&-_%hLiﬁ"ﬂlﬁiﬁg{ﬁg%nﬁﬁhﬁ £t 117, profE AP ir6maNd4 carbon atoms,
o&ganlc aci ds, such a Q%droc IorL§ ng, gl rlq a.{fld,].ke a5
s UPT eemple, anathyl e pnBORo SPRIORE: B DUyl -Prtyh dibytyl ppd Hhedike,
aCieblrifed ABbVCarrici Klich iRltatedatd £h oggel poupaind, wirndn atlieast one
aﬁ{ g tartari.c a.@l d rreéaﬁane-zul fonic acid,

25 p hyeresen L PR RF BAIBPROT ke, Exenpl ary
preferred are conpounds, which have a binding activity
(Ki) OFheltomeflower alkenyl” denotes a straight- or branched-chain carbon group

containing from 2-7, preferably from 2 - 4 carbon atoms, and wherein at least one bond is
a double bond.

The term “lower alkenyl substituted by halogen” denotes a straight- or branched-
30 chain carbon group containing from 2-7, preferably from 2 - 4 carbon atoms, and
wherein at least one bond is a double bond and wherein at least one hydrogen atom is

replaced by a halogen atom.



than 5 nM and are selective for GABA A a5 subunits and

are relatively free of activity at GABA A al, a2 and
wea2orseepsor bi nding sites. 15 Preferred conporouAPd05/012993

formula | are those, in which R3 is |ower alkyl, for

exanpl e the follow ng con‘pounds"':' 10- et hyl - 9H i mi dazo

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

benzodi azepi ne, 3-fluoro- 10-nethyl-9H i m dazo]

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

benz od’bazerm flewer dkyiyl”ateaottOa stediplyt- o8 branchethzin{in tarbonlgroup

160%%“&}4‘% Zﬁz’r%e 50])% az 0[42Llga &f&?&ﬁ2ﬁ% VtOl??rgz %It le[aSt onebond is

1a%:iple bphd4] benzodi azepi ne, 3-chl oro-
10-ethyl -9H i m dazo[ 1,5-a] [ 1,2,4] triazolo [ 1,5-d]

5 [ 1, 4]1'9]@'9%99“ hmﬁenotéth%trﬂﬂé mdf’?renﬁﬁ&i}}%\/arﬂ'ﬂrbﬂ‘hﬁ’élzo

triazolo [ 1, ][

gegz g? I ?Ze_efglgncg]:lotaiqr]a;ls&g}gs{a &ycggﬂ%ﬁ[n%? T\/I'lrrl?; g'om Eg to 7 carbon ring
b@fbmd;i FRZRRinpte, cydfoproyiiy &Iapmydp)ylcycﬂbhemyl dazo[ 1, 5-a]
[ , 2, 4] trlazolo [ 1, 5- d] [ 1, 4] benzodi azepi ne, 25

T Ilog%&]a %frrri ar;&gﬁeugaal_g%cgep abf‘e’ ac1da;dc{1t1&n galé} e%Ei‘a%gsogaﬁs with

A indrgarioand Hrgaoicoclds, swelt whydmmlcmmlmcb initrig-agid, §ulfiriz agid,
10 ¢ %b?ﬁ?%o?xc[a&&l étxﬁc ?c]i% [forl'mé1 593 "Ha h@%ﬁa' Hx[ﬁleic ac1d£ir acetic acid, succinic

t rapldzt(;;tgrlF agidpmg a{le—g_u n1 ot O‘pdtiog%egﬁqq%@ngraad ar!d the like.
4-chl oro- IO nmet hyl - 9H i m dazo|
tri az&xemplaty prefrred are gfn]mwds,zvéh\pbag anlgngmg@cqu:yt (K} of lower

p[ﬂgq% nl@fj %nacf erere geﬁg&!%&' BdeAdg" Srl!leﬁlt% d are relativel ely {ree ly free of activity at

an exan‘p e Is € conpoun

2@@@@%?@&?95/@ 70504 %s1tes5
3-chl oro-10-cycl opropyl rret hy 9H i m dazo [ 1, 5-a]
[1,2,4] triazolo 1, 4] benzqdiazep

15 Pr ef ePrefarred ﬁ@@Bﬁ'éFstd)lf quﬁ’r“hﬂ age fhoge,dn iR s kcﬁ’&%élky b for example
I k I, f le the foll
ebymperas s, (o oo el
TN SN -
t r3| Iﬁ%&t)olOLm%ﬂgfi 9H- {mﬂaﬂ penR7 qu' i@l‘i’&bﬂﬁl ,5~ % [1,4] benzodlazepme,

vi‘ny im az ]1 [1 tria
trlazoo

[ 31c}$or@]-1q methyl- %@@@gzc&%@ 1 4 benzo azepme,
20 318! réltlgrlo’f ?QOI(OE@ erf?clpﬁ |5 9]"["1 Q@]ﬁiﬁ%&otl é—d@[‘lad(}bérilzoala%&plne,

benzod lazepin

| 33e¢iﬂm\ool%emylzyﬂjpmé 1,591 12 rﬁ]HﬁiZ@b[[l’i élla%]bmzozh%fpme,
tr b l% Lmeﬂhcg‘gcﬂHllmi]da% l?%nazj Pfji @Ftﬁ@icﬂ@ 1|,5 -BHN d¥ednzodiazepine,

ref rred are gj‘{)oun S Fein i

a|3k<drﬂgr|o— Wrorami-R 1m1ﬂ@ﬂo[1,@%}{r}ﬁ| @tmq&p@lq bﬁrc\ﬁ% ﬁ]@enzodlazepme,
niﬁrl mo T (1 8r?pyllz_zjll-5 umda%o (1, Poa ’~’41tnaZOlo[1i—5|-C|1]r¥1 gbzegzodlgzeplne,

25 ] 3pide; 14t methyhd mpmlazml 5]a 1,244] MaZ@bﬂilzénﬂ]ébfé]&eﬁ@dwepme»
4-chloro-3-fluoro-10-methyl-9H-imidazo([1,5-a] [1,2,4]triazolo[1,5-.
d][1,4]benzodiazepine, «
4-fluoro-10-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine or
4-chloro-10-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]berizodiazepine.

30

Further preferred are compounds, Whereln R’ is —(CHy)q-cycloalkyl, an example is

the compound



15 3-chloro-10-((2)-2-cycl opropyl -vinyl)-9Him dazo [
1,5-a] [1,2,4] triazolo [ 1,5- d] [

wo 2djcvesedi azepi ne. Further preferred are conpowm#s005/012993

10

15

25

30

wherein R3 is lower alkynyl, for_exanple the
foI | ow ng conpounds 10- et hynyl -3 %1 Uor o- 9H i ni dazo [

34‘_}@%‘&%9&53’}5?&?’@1!“%%& QHE;I’II%?Z(S’?%[“%II@‘%IW“QH 7 dazo

[ d} 15t]BéndoliaZepthe.t ri azolo [ 1,5-d] [1,4]benzodi azepi ne
3- brorm 10- et hynyl - 9H-|mdazo [ 1, 5 a] [ 1,2, 4]

ItoI |29 Gk e e e SRR A PG i R RS ower ey,

Sybsdsa @@IeIf&IWﬁng&idwmﬂdsphenyl, for exanple the
foI I OWI

ior Gt -SrRen etk A rigpelp b bcpzagiarepine
[ :B»Qud]rbtlrol-ﬁﬁﬁ@}ﬁ-lmﬁﬁb [1,3L a1 henadbia pepidiE, 4]bé3r&od1azep1ne,

T TR oy e N —

3-3L I:II!@:foOrol(Eg(ﬁroﬁkmmi ﬁl’ﬂﬁla)id) Qtshagwt XhBkrdlofilgidt 1[4]benzodiazepine

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

1,9%] benzodi azepi ne,

3 '3f-ém91roor(ﬂ-@lg(-%oﬁt9ﬁyqf9¥{-{i&|ﬂﬂ[&% [QIShA/]IDViZ,)L}tQIbkdIB’E 10Bd{[ 1[4 ]benzodiazepine.
ri azol o

1,4]b di

3. u%%ofl!c)g@%eguaff? EIBPB%FHW*I?SFIB&/llseIPWf/‘h?z‘I‘inIéIﬁYFlﬂ?”é%I for

[Z me%leEth@}OHB%r?g s impdundgol o [ 1, 5-

3

d
Silorottrg 4 9 w%kq%mﬂwwvasl s-alil 2 lizglql L

1, fl‘g‘ib[eﬂzo%laﬂ pihébpzolo [ 1,5- d] [
enzodi azglpl ne,

3.3 thioneo L0:62) 2-sslanypptan)- S rigHdaze Lozl b 2alisdazplol L5-

1, I 1,5 WD 2006/ 063708

P(# %Jﬁ]gé%m/%ba%]%hél azg od][ [ 1, 4] benzodi azepine or 3

fl 10-( 3- I | et hynyl.) - OH- i i d

AR SR AT I

Fuhihehe RESHEIARD are corrpounds wherein R3 is
opt onaﬁ ubstituted | owe

f olO- @hyn@?)eﬂqqﬁg-%mm,z% %gﬂrﬁbgéﬁtalazoqy 5( gﬁl I)Jenzodlazepme,
03" SCQLIQ)]I d-gﬁh 1*94@'59%&78 EHY b 4@&‘&2 nS/Jd)] Fidbemdodazépine or

2, triazalo nzodi
Fl.ﬁ‘ bieano- éwﬂwvleeﬁarre 6 6@I1Id ‘8 ﬂq‘ze éﬁf fbﬁ%f@ igzepine.
R3 in | ower alkenyl substituted by halogen or is

| over @)yl Pﬁ:@?&d‘ JrHE&qPQLYn&aIVHQ‘Sﬁ R¥i96ptexaillplsebstiteted lower

fol | ow ng 0 compounds

1@11(y21ybphi¢rryi o exa\mﬂy the followisggamgopnds s.a) [ 1, 2, 4]

d] benzodi ,
Bﬂ ?é&jé)olcgfﬂjteng}eglyer{y% 3#@&%[’ gg@ﬁm ﬂ@rlﬁolo[l 5-d][1,4]benzodiazepine

t r3-adotco1q-pherglethynyl-PHjmisazaidira g‘pi,ﬁénazc%h@ Spaggéﬂenzodmzepme,
accep{’%bfoe?j flhoid “ﬂ;@xyieﬂ% Idpe)fyi ARSI EREIRUD g laio[1,5-

salts be ‘prepared by nethods known in
t hil [ bitbenfaskiazeRiaapl e, by processes descri bed

3-fluoro-10-(3-chloro-phenylethynyl)-9H-imidazo[ 1,5-a]{1,2,4]triazolo[1,5-

Ll

d][1,4]benzodiazepine,
3-fluoro-10-(3-trifluoromethyl-phenylethynyl)-9H-imidazo[1,5-a] [1,2,4] triazolo[1,5
d][1,4]benzodiazepine, '
3_fluoro-10-(3-methoxy-phenylethynyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine, '
3-fluoro-10-(3-methyl-phenylethynyl)-9H-imidazo(1,5-a]{1,2,4]triazolo (1,5-



15 bel ow, which process conprises a) reacting a
conpound of formula NO NH RN NN 2 RIIlI 20 with

woydisassee and potassi um hydroxi de by PCT/EP2005/012993
Wl f - Ki shner-reduction to a conpound of fornmula N CH3
NLE RN NN -~ZRI-1 whet@n R and R2 are as

descri bed above, or b) reacting a conpound of fornula
W] Poblbeamaiaeripeyr EP2005/ 012993 -7- "N ONH s ~ R

- N3_phdNo- (I fsopiplDpiedhyREyRG) S A @IdMMb@,5-a] [ 1,2,4] triazolo[ 1,5-
H2N- ¢ 8I oa? k)?IOPI\Mpg I|Jn tyheyg?lésence of [I\IaBal lto] gaZOO[
c&]ﬂ@ﬁhgn@rdlqzemm aHH ‘

Further preferred are compounds, wherein R’ is optionally substituted lower
5 alkynyl-(CR'R”),OH, for example the following compound
3-chloro-10-(3-hydroxy-3-methyl-but-1-ynyl)-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-
d][1,4]benzodiazepine.

Further preferred are compounds of formula I, wherein R® in lower alkenyl
substituted by halogen or is lower alkyl substituted by halogen, for example the following

10 compounds
10-(2,2-difluoro-vinyl)-9H-imidazo[1,5-a] (1,2,4]triazolo[1,5-d] [1,4]benzodiazepine or
10-(2,2-difluoro-ethyl)-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d] [1,4]benzodiazepine.

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

15 below, which process comprises

a) reacting a compound of formula

RO 11

20  with hydrazine and potassium hydroxide by Wolf-Kishner-reduction to a compound of

=Ny _CH,
e
R&
N I N\N

R I-1

formula

wherein R and R? are as described above, or

b) reacting a compound of formula



N/ NHR RN NN R2 Ris cycloalkyl 1-2 wherein Rl

and R2 are as descri bed above, or <c¢) reacting a
woanpmdsmsof formula NO NH Ral I NN ? 18CREPRI05/012993

with a conmpound of fornula R4RS= PPh3 wherein R4 and

R5 are independent!|y hydrogen, ~7hal ogen, |ower al kyl

or cycloalkyl, to a conpound of formula RA RS NN R

N N? Rz 15 1-3 WD 2006/ 0637 PCEf EP2005/ 012993 -8

wherein R1 and R2 are as descr b ove, or d)

hydrogenating a conpound ormyla R4 RS NN R NIN

R21-3 5in the presenBed/N

|

Ay

N\,<N

R
with an amine of formula
H,N-cycloalkyl,
5 in the presence of NaBH,
to a compound of formula
H
X
N—/  NHR

R is cycloatkyl I-2

. 2 .
wherein R! and R* are as described above, or

¢) reacting a compound of formula

0
| ﬁ{‘ﬁ
Lo
| N
N\/(r:
R

10 11

with a compound of formula R*R°*=PPh;, wherein R* and R’ are independently hydrogen,
halogen, lower alkyl or cycloalkyl,

to a compound of formula

15 R I-3



to a conmpound of formula R4 R NN RCN NINR2

1-4 wherein R4 and R5 are independently hydrogen,
woabagesros| ower al kyl or cycloal kyl and Rl toremaPR®D5/012993

are as descri bed above, or e) reacting a conpound of

formla INO R1H ~N N2 RX3T1I with a conpound of

formula_,15 O,0 Ow Rb% N2 to a conpound of
f ovhenein Rnend Bo ayeas 49358 FBF05/ 012993 -9 N N R LC

N @) Nybtogeratings cbz JvRerEkdinfila and R2 are as descri bed
abovg, égr f) reacting a conmpound of formula NO NR

R I-3

5 in the presence of Pd/C

to a compound of formula

N
R1
N\
[N

N
he

I-4
wherein R? and R’ are independently hydrogen, halogen, lower alkyl or cycloalkyl and R

10 and R? are as described above, or

e) reacting a compound of formula

R 11

with a compound of formula

15

to a compound of formula



RLN Nl -~-NR2 11l 5 with hydrazine and potassi um

hydr oxi de by Wbl f-Ki shner-reduction to a conpound of
woaooweazodl HH N R RN LONN Z R 1-6 1o weeraPmoRD12993

and R2 are as described above and Ris |ower alkyl, or

g) reducing a conpound of formia-NO NR RN NN

-~ 2 RIII V\Athareducmgre ent, such as sodi um

bor ohydri de, to a conpound of 15 WO

2006/ 063708 PCT/ EP2005/ 012993 HOH N/ R RLO.
N-NN ZR

/
\gz
I-5

wherein R! and R? are as described above, or

f) reacting a compound of formula .

R 111

with hydrazine and potassium hydro’xide by Wolf-Kishner-reduction to a compound of

formula

R 1-6

10 wherein R! and R? are as described above and R is lower alkyl, or

g) reducing a compound of formula

R I

with a reducing reagent, such as sodium borohydride, to a compound of formula

15



1-7 wherein R and R2 are as described above and R is
| ower al kyl, or h) reacting a conpound of fornula N
weh@/wB708F -~/ N R2 5 with a conpound of for mMeCEX2085/012993

wherein X is -B(OH)2, -ZnBr, -Zn or -Sn(allyl)3 and

Ar is unsubstituted or substitutléd phenyl or
unsubstituted or substituted pyri to under

pal I adi um(0) catalysis to a cop of forrmula N Ar
NRN N? 2 R1-8 wherein R are as

descri bed above, or 15 i) ¥ring a conpound of
formWla N RCN N,, R R N 2006/ 063708
PCT/ EP2005/ 012993 -11- w 8mpound of forrmula H =

Ar wherein Ar is unsubstituted’o;Nsubstituted phenyl
or unsubstituted or substituteg yridyl,
R

1.7

wherein R' and R? are as described above and R is lower alkyl, or

h) reacting a compound of formula

with a compound of formula
X-Ar
wherein X is ~B(OH),, -ZnBr, -ZnCl or -Sn(alkyl)s and Ar is unsubstituted or substituted
phenyl or unsubstituted or substituted pyridyl,
10 under palladium(0) catalysis

to a compound of formula

. 2 .
wherein R! and R? are as described above, or

15 1) reacting a compound of formula



under pal |l adi un{0) or copper(l) catalysis 5 to a

conpound of formula NAr N RN 1IN RZ 1-9 wherein
we20@nd37® are as descri bed above, or j) reacPCmEP2005/012993
“conpound of formula NR3 N XNNN -~ 10 R 1-10

wherein X is hal ogen, preferabrylbromp, wth a

conpound of fornmula R -ZnCl or R -Sn(al kyl)3 wherein

Rwithsa ¢osmRaung) ofyormua c| oal kyl or -C = CG-R 15 under

pal | adi um(0) catalysis to ajesspeund of fornula N R3

RiLi N NcN Z R 1-11 wherein R2 and R3 are as } )

dederdibad isabsvlstivigd Rr substifusggphenyken unsabstitytadiar substituted pyridyl,

2SS helsrietagg = s o, formia vo

5 toacompound of formula

wherein R! and R? are as described above, or

j) reacting a compound of formula

N .
d 3
Y
X
N\
Y
10 | R 110

wherein X is halogen, preferably bromo,
with a compound of formula
R'-ZnCl or R'-Sn(alkyl)s
wherein R' is lower alkyl, cycloalkyl or -C=C-R’
15 under palladium(0) .catalysis

to a compound of formula

RO 111

wherein R? and R? are as described above and R' is lower aﬂ<y1, cycloalkyl or
20 -C=C-R,or

k) reacting a compound of formula



woOQusrocadoRy |
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XN RZI1-10 wherein X is hal
with a conpound of fornmula R

formula rNRZ N1 RN N2
R3 are as descri bed above and

or -(CH2) nQ( CH2) nCH

ogen, preferably fl uoro,
-ONa 5 wherein R' is

to a conmpoun@CwofEP2005/012993
R,,1-12 wherein R and
RI%fs | ower al koxy or -

10 O CH2) nO( CH2) nOH or 1) react,i]ng a conpound of

formula rN R3

H2N, NAR2 H VI 15 to a cgapaol

1

wherein X is halogen, preferably fluoro,

with a compound of formula

RN+ NV vvith(‘i{.oﬁpound of formula O
0

f fornmula WO
3NR3 NRIL (!

~

N

| R"-ONa
wherein R} is lower alkyl or -(CH2),yO(CH,),OH

to a compound of formula

R1
N\
N

N
he

I-12

. 2 . .
wherein R* and R are as described above and R’ is lower alkoxy or -

O(CH2)mO(CH;)mOH or

1) reacting a compound of formula

with a compound of formula

to a compound of formula



~Z R 1-13 wherein R and R2 are as descri bed above
and R3 is |ower alkyl, and, if desired, converting a

woanpmdsmsof fornmula | into a pharmaceuti cal | yPCT/EP2005/012993

10

15

acceptable salt. 5 The follow ng schenes (schenmes 1 -
11) describe the processes for‘lgreparation of
conpounds of fornmula | in nore detail. The starting
mat eri al s are known conpoundsiﬂw be prepared
according to nmethods known in e/art. Scheme 1 Cl d
R ~ NHZ CHZOOCN R~ N P R RIX OWVII OVIII
ad R=OH, al koxy, am no 0 N.NA R2Z N NaOH N H
Vi RR 1 NXN NNNX R v 10 R wherein R
and R2 are as described above. Nngaccor dance with
schene 1, a correspondi ng inter&géiate compound of
formula X is known (EP 519 307) ‘and Ffdybe prepared by
met hods, known in the art, 15 for exanple in the
f ovhenein iy and\R” are asdescaibpd penvisgnd Snpoawer &kylf or nul a
VI : o i ! . , .
e o3 Pl Y SnBIRREERERl e B o ARLRARNEAL acceptable
wesalk. streamof dry HO is introduced at 5 Cto 15 C
for a peri : 1 R
further éﬂ%ﬁ§%2®§g%%%b??ﬁgﬁéﬁgﬁﬂigpdggg#%tggygﬁgﬁag?r
anrepmatioreopemaannds dhiormuladinmdre detgil. Thestartng maggriglsre known
compound .of f [, i rj i ' j gnal
g adRor e B plgttellaccoR ) bdfbdshapRR MO RES!
N, N- di met hyl - p-t ol ui di ne. Phosphorous oxi de chl oride
is added and the solution h The obt ai ned
compound of formula I X is pu?ﬁ%@g%lby WO 2006/ 063708
PCT/ EP2005/ 012993 C
N

| Cl
N
o NH, CH,CICN ! \j) POCI, ]! \\H \
R NH =N
IX
| o VI Ci

0 VIt

R=0H, alkoxy, amino

O
H O
HZN\N/U\Rz , N\j) NaOH N
A VI R ! — R
TN X N,
N—4 '

N‘XI

" ad

Y

wherein R! and R? are as described above.

In accordance with scheme 1, a corresponding intermediate compound of
formula XI is known (EP 519 307) and may be prepared by methods, known in the art,
for example in the following way.

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



-14 known net hods and heated with a conpound of
formula VI, a acyl hydrazide, in toluene for several

wbawedeafosor di ng a conpound of forrmula X for exampk®s/012993

5

15

t he compound 5- chloronethyl -9-fluoro-1,2,4-triazolo
[4,3-c] quinazoline. Finally, aléonpound of Xl is
obt ai ned by dlssoIV|ng a conpound of fornul a

dikevoamemethads snsbievtadtwidh ¢ ForBRRRISLES foraelaiVing WXH‘LY&GZ% in toluene
' rfo?‘&é@&al‘%&%? Eff&lﬁl?ﬁg 3 &ﬁn(%n RaAldf %}rﬁtﬁmefo@teidirﬁplle%e compound 5-
\Y)

bet ween entional
pushldrpmathiybrd- aa¢@rug,4arr:eml¢ tésape;lﬂemgovioqﬁ if spwpgpnd of XTis

f o(gjrtr%ﬁl@ct BSl dlj{ o d | aizgsuﬁl@off fbHﬂﬁlQ ?@H‘cﬁoﬂ&n@ aftdl Uehtihiéhlt Wﬁth aqueous

epl n-6 - one. 10 SchHgF .
Os@dlumhydr@mle nes ol mastiep st &rerfa@%lom P eraturg emecmo Cto15

Ho ﬁ CRlnvﬁ’ﬂ EM/&%I( ﬁhhipg;ﬁcatﬁh amm%rﬁsmﬂu%\lﬁfgmae of

RLfoﬂmula X, for example 0MunrocbH-R2, 4 swzeka bhord] | hipepgodigzgpin-6(7H)-

as_descri bed above. 15 In accordance with schene 2, a

co(}HrESpondl ng i nternmedi ate conpound of fornmula Xl my

be prepared alternatively in the followi ng way: A

correspondi ng conpound of forgpylge X!, a

R -substituted 2-am nobenzoniTrl is heated with

ethyl chloroformate to obtain a ca b\/mc acid es er of
corrpdﬂth‘d\,

formula X1 Y dn f;nqa@eated
formula VI aﬂHac&rhygrr_,aoo Vi
ﬁ%‘!'l

1- met hyd'-@ .rr%lldone at C under reﬁavak—e+é—

et hanol . SeAveRt i |nal wor kup proviNles G urea of

formula XV V\,hl ch is heated with aquéous sodi um

hydr oxi de in ethyl englycol to obtain a conmpound o
formula XV, Treatnment of a conpound of for a Xv mﬁrﬁ\m

chl ()r()@if‘:\ﬁg” orl Pe | |I N” ()l{)H cQCl
E:[ 1 E :[
N

f‘J

XVI
H
H 0
NaOH R’
—_— N
Y
N/
\%2 Xl

wherein R! and R? are as described above.

In accordance with scheme 2, a corresponding intermediate compound of
formula XI may be prepared alternatively in the following way:
A corresponding compound of formula XII, a R'-substituted 2-aminobenzonitrile is
heated with ethyl chloroformate to obtain a carbamic acid ester of formula XIII, which is
treated with a compound of formula VI, an acylhydrazide, in 1-methyl-2-pyrrolidone at

20 160 °C under removal of ethanol. Conventional workup provides a urea of formula XIV

which is heated with aqueous sodium hydroxide in ethylenglycol to obtain a compound
of formula XV. Treatment of a compound of formula XV with chloroacetyl chloride in
acetic acid provides an amide of formula XVI, which is treated with aqueous sodium

hydroxide in dioxane at ambient temperature to obtain the intermediate of formula XI.



acetic acid provides an anmide of fornula XVI, which is
treated with aqueous sodi um hydroxide in di oxane at

warniemas7ogenper at ure to obtain the interned at eCOMEP2005/012993
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formula XI. WO 2006/ 063708 PCT/ EP2005/ 012993 -15
Al ternatively, a conpound of fodfnla XV can be
dlrectlytransformedtoac ound of _for

la Xl by
diAdtsenajively aacqslaﬂﬁwémﬁ i RTPR CRATR Y GBLAREAdna ompound of

PYS il k1 BE qlsscﬁ@lﬁg ReoMbeaN sEfoERLRNOAGE NI xa6B hed ppediat and
a tenper at etvveen Oﬁéeto 15 C. After stirrin

f@ddlagﬁhwwwm@ﬂ@r@ace&f c ab%@mraéwhfww&roo%tag5' G- After
a@ﬁ'ﬁ'ﬁl flat g Bfll & f9nPa qHedtid ¥oRiih hiydRdideqd adiRd @hakhe reaction
hours at a t tenperature to obtain the conpound of
f oniiirasticred for hrveal BOWiseS FnbicRNepIPeRtiEzedp oRtain fas compound of

&ﬁgﬂ hosphoryl chloride RL\ NR \ t \/ 30 i N

N POCI 3/ 1,2, 44dazole N, NI N N R X R2 XVI|

N R2 XVIIl N~ X = halogen (d) or -OP(O(CPh)2 or -
NON 10 and Rl and Rz are asgdgep/d bed above. In
accordance with schene 3, a ccrrpound of formula Xl is
treated with an P8¢tivat ion agent i g the presence ofN

base at [l rature, xanpl e 15 N/

h‘g Haf/ é':\ Len hosp?oa On%nde H :gne r Ch| 0&1 I O—\
the E‘g%e e of NprN-dl ms hyI - Nui dj ne,” to nNa
comounqboh f GPRUPE VI | | whi ch i 8ol hted in a N
conventi ‘m’al ximanner or rectly used_Jp the next \(2 XV

reaction Qiep Finally, a conpound of fofhula xvi11 R

i s obtained % the reactiof=pf XVil with anixture of a
codt BF°8B e PGRPGIOTR2 =i i sopr opyl ani de or

l'i thi um hexanet hyl di sil azide in THE and
(E)-(di nethyl am no 20 net hyl enam no) -acetic acid

eLRYR' 8Rd RF aRlas Wkdchibad MBovkur e of acool ed sol ution of
ethyl isocyanoacetate in THE and potassium

tert-butoxide or sodiumhydride. Schene 4 O N O N CH
rH N Troy aNoMaBie WiiRihee 3, a MBHoRAd of formula XI is treated with an

activation agent in the presence of base at elevated temperature, for example
phosphorous oxide chloride in toluene or chloroform in the presence of N,N-dimethyl-p-
toluidine, to obtain a compound of formula XVII which is isolated in conventional
manner or directly used in the next reaction step. Finally, a compound of formula XVIII
is obtained by the reaction of XVII with a mixture of a cooled solution of lithium
diisopropylamide or lithium hexamethyldisilazide in THF and (E)-(dimethylamino-
methylenamino)-acetic acid ethyl ester or with a mixture of a cooled solution of ethyl

isocyanoacetate in THF and potassium tert-butoxide or sodium hydride.

Scheme 4
Wy
LIBH
| N |
N
xvil N
R2

wherein R! and R? are as described above.



[ -~/ NN NI N~NXVIIl - NNL NXIXNL Il R2R R

25 wherein R and R2 are as described above. WO
waQ0e/es8308 PCT/ EP2005/ 012993 -16 Accordi ng POTAPh®E®12993

4, a compound of forrmula XVIIl is heated with a

redu0|ng agent, for exanple |it&fFunborohydride or the

like, in a suitable solvent, for exanple

tetrahydrofuran or the like, to obtain an al cohol of

far Q&{Jd %@Ae@" 3 ecﬁ{n?éggdi BERrMIIKVIIERHERRE withtdreducing agent,

manganese OXI oronethane at anb%ent

{ Gompomaplalihiebosbiaidean AP AoIg U of GFAFOPIS
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5 Otremndiﬁa\hﬂyhg@gwpagﬂva)@mdehg dw@@gﬁmeﬂ@p%g@m 1qu\§anperature to
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Scheme 5
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R ' E
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TN KOH ii NaBH, Y
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N ~
R*R°C=PPh, \'(:{2 i \N OMe
) / : s
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. r® R 5 N /
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1 N H,, PdIC Nt N
R , 1 NN
N R ~ R
N B R
7 N
. N
\Igz -3 ‘\(Rg -4

10
wherein R! and R? are as described above and R is cycloalkyl.

According to scheme 5, a compound of formula II could be transformed to a methy-
substituted compound of formula I-1 by Wolf-Kishner-reduction using hydrazine and

15 potassium hydroxide in diethyleneglycol at elevated temperature. Reaction of Il with a
Wittig-type reagent, for example prepared in situ from methyltriphenylphosphonium
bromide and sodium amide in tetrahydrofuran, at ambient temperature leads to an
olefinic compound of general formula I-3 which could furthermore reduced using
hydrogen and a palladium(0) catalyst, for example palladium(0) on charcoal, in a suitable

20 solvent, for example ethanol, at ambient temperature to obtain a compound of general
formula I-4. In addition, reaction of an aldehyde of formula II with dimethyl-1-diazo-2-
oxopropylphosphonate, and potassium carbonate as a base in methanol at ambient

temperature provides a terminal alkyne compound of formula I-5. Methyleneamino-



.10 wherein R and R are as described above and Ris
cycl oal kyl . According to schene 5, a conpound of

woaomwmeazogl coul d be transformed to a nmethy-  PCT/EP2005/012993
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substituted conpound of formula I-1 by
Wl f - Ki shner-reduction using hyd?a2|ne and 15
potaSS|un1hydrOX|de i n di ethyl enegl ycal at el evated

t Shpuitated cemprands offprrapla [ G bR tajgedihygedygtive amination of
r %?cgaﬁ de 110 tr@a)fﬁ@m S IPWRR @A SEhtdble Shind, fof @Ample cyclopropylamine, in
triphenyl phosphonium brom de and sodi um am de
meﬂ@nmfam@hlenaterrmﬂtmt olﬂcé»fﬁsié?va%rmeéufl@&a&er@,cforaﬁample
oI Lvagenehpérafi@e.mul @ 1- 3 which coul d
5?? g#ﬁ%%gg?g%ﬂ ﬁ‘%klng ﬁhl"flldrogen and a pal | adi un(0)
catalyst for exanple palladiunm(0) on charcoal, in a
sui tabl e 20 solvent, for exagH{ &£ hanol , at anbi ent
tenperature to obtain a conpoun o general formul a
1-4. In addntigpn, reaction of an defllyde of formula N

Il wth le - 1 -diazo-2- op | hosphonate
and R U cgfﬁonate as n metthanol
anbiéﬁfﬁfﬁ;L erature_pLDV|5 n1nal_akane
conpound off kornmula 1- thyle eqnlno WO 2006/0637

PCT/ EP2005)-¢(12993viii- 17 substltut o conpounds  of

formul a 1-2 ®¥an be obtai ned by redifctive anination of R
al dehyde Il via treatnent of Il with an suitable

am ne, for exanple cyclopropylamne, in

divefekan QB ldian e]k?t arfi R SR taengeleadritied abold. owed by an
reduci ng agent or exanple sodi um borohydride, at

el xadd ﬁo@fﬂ&&ﬁaﬁ Lﬂh&:ar‘tﬁ)xﬁwmtﬁe offormuld XV isNafdnifkd tod

| Icprrew?);%d% c]gzrbfty V\%‘%c% I i N I Igelul\e:ra{gdl\‘%lw Aéud%g%agém for
R2xampleds( wémﬁhﬁauxmmml) 1-othm;exhodmgd¢ bydrothdomide in the presence
AR ROl fhy B Aol heh myméng%%a bisespPamidied- (0

COr respo oxy I C acl r eat ed
wmﬁhﬁmoanhc?lmt linowa\@ag@mturef chéca(amﬁr ne and DMF at ambient

'tgrﬁ &hfllﬁ& tbéémﬂua%&gwha oBfoRinA mrma hinidedST formula XX can be
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N t@naﬁ% Shn FenrrBROPERE KEORS of tsa b formelalilbyreption with an
hﬁw @n@harfm&dgmh oy rakeoh%le enethylmagsesiumg ohloridxtinia euitable
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formula XX can be transformed in a corresponding
ketone of general fornmula Il by reaction with an

appropriate Grignard reagentéJEmL;éxanple
nmet hyl magnesi um chl oride, in a SU|tagIe sol vent, for

exanple THE or the like, at anhf4?L4br el evat ed

t enper at ur e. 1 N R
R—E ]
N, 11}
[N

H,NNH N~y NaBH
4
KOI;I/ ‘Rz \
¢ K
N~/ R 1 N~/ R
Rl R
N N
N N
N N2
-6 -7
\(RZ \(Rz

wherein R is lower alkyl and R" and R? are as described above.
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and R and R2 are as descri bed above. WD 2006/ 063708
PCT/ EP2005/ 012993 -18 AccordinéSfo schene 7, a

conpoynd of formula |11 u be. t rans
av\ﬁgnrgmgdag«fhem%a Ce'&l?ﬁaﬁia% @f iy HI@?%UW ormed to an allyl-
V%Hstlﬁit&h&ﬁﬁ cBL&di.@ﬂfbﬂﬂulu $46I1J§y Wy@-rkaimmeralndtmrpmhydnmme and

dr oxi de i e col e
R
vvof formubaiilt nbirentmeaigeith smtnbleexagqnt,éosmamnﬂn sodium borohydride or

eQB%édlrnl ads%htgble ?oltzg'ﬁ fok %mrglgnf’étlﬁlﬁbf @Mxﬁbéﬁ# ratﬁlQ affords a

e tenperature a
se@ondlayylcahdoif(gbn@ﬁl fg@h@]ﬁéﬁ fornula 1-7. Scheme 8 ~N
N N/ O-\ RNR~/ R-ICOL NI NI NNI NXVIII
NN XXI NNV R2 R2 R2 10 $#émsi$h R1 and R2 are as
descri bed bovg According to schene 8, a conpound of

formul a s hydrol ysed to t{fieycorrespondi ng
car boxyl | C|d> for exanpl e N+eatnent with o.
hyd# ethanol at el d enperature,Rv

| at ed to—& conpo L formiTa XXI b N
stirring

propriate sol f exanpl e N N v
di et hyl ene\( ycd&ﬁldl butyl ether, ol

el’evat ed X
tenperature? 15 for exanple 200 C'or the |ike, for

sonme tinme. Finally, a, iodo-substituted conmpound of

wherein R! and R? are as described above.

According to scheme 8, a compound of formula XVIII is hydrolysed to the corresponding
carboxylic acid, for example by treatment with sodium hydroxide in ethanol at elevated
temperature, which is decarboxylated to a compound of formula XXI by stirring in an
appropriate solvent, for example diethylene glycol dibutyl ether, at elevated temperature,
for example 200 °C or the like, for some time. Finally, a, iodo-substituted compound of
formula IV can be obtained by reaction with an appropriate iodination reagent, for
example N-iodosuccinimide, iodine or the like, in an appropriate solvent, for example

N,N-dimethylformamide or dichloromethane or the like, at ambient or elevated

temperature.
Scheme 9
_N
s
X = B(OH),, or N
ZnBr, ZnCl, or R
Sn(alkyl), N, v
Y Pd(0)
Pd(0) N\’( H—=—Ar
X-Ar/ 2 \
R



formula N can be obtained by reaction with an
appropriate iodination reagent, for exanple

wORkb@desweci ni m de, iodine or the |like, in an PCT/EP2005/012993
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appropriate solvent, for exanple
N, N- di et hyl f or mani de or di chl of®net hane or the like,
at anbi ent or elevated tenperature. 20 Schene. 9 N

xw rg(r@-b and ]brarwsziegprlbezﬁbpve amd Axis gn(\ﬁjskwgdgoqsuhptlmwd phenyl or
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c‘b‘r?ﬁtiﬂ?fd“ 3P ad/hsieras 1 tgn W u.(rR i‘ t y31s in a suitable

aeroj/\tehhefbema’rgl!é N, Mdhﬂesthylfarrramlde,(mt elevated temperature Alternatively, an
Ié«%gﬁtog?? a.[l{y]n&ly u@gtltn qu off ?orrm%aapp & be obtained by

Zl nc r O m
anrc;dtvnhet @ﬁléfawyﬂl an pppropragfe ntyl/bntﬂ:ecrarﬂaalkm; forreimple phenylacetylene,

Clﬂ]i&aelr ?Sﬁﬂiihhxlﬂ ® aadich rﬁ) caSthlyM?fht a sifiAbleSYRERY, for example piperidine,

ornan1 e, at el evated tenperat ure.
Aﬂttekeﬁ’ﬁt&filt‘?ﬁépvat“éﬁ aryl / het eroaryl - al kynyl - substituted

compound of formula 1-9 can ae obt ai ned by treatnent
of IV with an appropriate a roaryl - al kyne, for

exanpl e phegmlacetylene 1o under palladlun(O)Nand
copper (1) t is in a suitable solvent, Rr’rpl e
; t el evat ed Ad&Mperat ure. Sc
-O\R1-Zri@10d‘k an(am; or aI I)3 ONa
\

N
I-11
*2
= alkwi,
cycloalkyl,

N

alkynyl >R
N/
R1'/Q/N
N

wherein X is bromo or fluoro, R} is lower alkyl, cycloalkyl or -C=C-R’, RY is lower
alkoxy or -O(CH,)nO(CH;)mOH and the other substituents are as defined above.

R

According to scheme 10, a compound of formula I-11 can be obtained from the
corresponding bromo-substituted compound of formula I-10 by treatment with an
alkyl/cycloalkyl-zinc halogenide, for example cyclopropylzinc chloride, or a di-
alkyl/cycloalkyl zinc reagent, for example diethylzinc, under palladium(0) catalysis in a
suitable solvent, for example THF, at elevated temperature or by treatment with an
appropriate alkyne, for example trimethylsilylacetylene, under palladium(0) and
copper(I) catalysis in a suitable solvent, for THF, at elevated temperature. Alternatively, a
compound of formula I-12 can be obtained from the corresponding fluoro-substituted
compound of formula I-10 by treatment with an appropriate alkoxy-nucleophil, for
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CR, R is |lower alkoxy or O(CHZ)nO(CHZ)rrO—I and the

ot her substltuents are as defined®above. QCCOLdI ng :jo
schene a _conpound .of for 1 can be_obt ai ne

fr 8?%‘?31%8‘5%‘?% BHEPAg aB‘r‘Wﬁ?@ﬁ%f’i P gvempioRpRhat eevated
f otemupenatiirel0 by treatnent with an

al kyl / cycl oal kyl - zi nc hal ogeni de, for exanple

cycl opropyl zinc chloride, or Sehdéhe PO al kyl / cycl oal kyl
zinc reagent, for exanple diethylzi nc under

pal | adi un( 0) cateﬂ‘/ R in a suitall e, sol vent, for

exanpl g F at Bvat ed t eppesatiufeor by=ty eSlt ment
with dan ropr_l-al-e_al kyngxarrpl e
trimethylsil rhacetyl ene, under p&jy adi um(0) and

copper (1) oafal y8F€® n a suitabl e sewent, for THF, at
el evated tenperature. Alternatively, a conpound of

formula 1-12 can be obtained fromthe coréespondl ng
fluoro-su Rht ed 25 corrpour(FaN s forgn 10 by

trea t—@g@ anMeppr op oxy nucﬁ e bhi |

VO 20 mpz@ﬁm - 2o—exarrp|—e—so g

net hoxi de, Nin a suitable sol S for exanpl e DMSO, at 1 N

el evated tenpexature. Schene 11 NR3I NFN N/~R3 \(2 .3
-+ R HR- N3 ~ N XXIIR—aIkyI Xxill TNRZ N R F

N R
wherein R', R® are as described above and R® is lower alkyl.

In accordance with scheme 11, a compound of formula I (R> = alkyl) can also be
prepared in the following way:

Treatment of an appropriafely substituted 2-fluorobenzonitrile of formula XXII with 4-
alkylimidazole leads to the corresponding intermediate XXIII. Preferably, the reaction is
run in an inert solvent, such as DMSO, at ambient temperature in the presence of a base,
such as alkali carbonate. A compound of formula XXIIT may then be reacted with
Eschenmoser’s salt in an inert solvent, such as DMF, to furnish a dimethylaminomethyl
substituted imidazole of formula XXIV. Reacting a solution of a compound of formula
XXIV in an appropriate solvent like methylene chloride with a methylating agent, such as .
methyl iodide, leads to a quarternary ammonium salt of formula V, which may
precipitate from the reaction mixture. Finally, treating a compound of formula V with an
optionally substituted hydrazide of formula VI in an inert solvent , such as DMF, at
elevated temperature leads to a compound of formula I-13, which can be isolated by
crystallization from a suitable solvent, for example methanol.

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

usable salts possess valuable pharmacological properties. It has been found that the

compounds of the present invention are ligands for GABA A receptors containing the o5

subunit and are therefore useful in the therapy where cognition enhancement is required.

The compounds were investigated in accordance with the test given hereinafter.
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In the table below it is shown the activity data of some preferred compounds:

Example No. | Ki[nM] hal | Ki[nM] ha2 | Ki[nM] ha3 | Ki[nM] ho5

1 41.6 15.5 10.1 2.6

18.2 9.1 10.8 3.0

o




1o honogeni zed by polytron for ca. 15 sec on ice.

Protein was neasured (Bradford nethod, Bio-Rad) and
waloguwes®sof 1 nL were prepared and stored at PBO/EB2005/012993

Radi ol i gand bi ndi ng assays were garried out in a

vol une of 200 L (96-wel | platesf whi ch cont ai ned 100

L rQl_" L -)nhl | o

Mfor a5 s

ne<
[oncerﬁrati in i .

0 85 nM

ibuni ts an

d the t est

e

az2, ggéub

conpoundq

nits&gnd
in the ra

ﬁ.

5
ge

5 of 4010
ef i ned by
ess than &

— Q=50

3 %.910"6
10-5 Mdia

% of the

M  Nenspe
zepam and

ot-a al

ci fit3bind
typically

Accavia

I ng Mas
represent

ed

ncubdfed t
arvested o

Jeqw4ibr
nto GF/ C un

fllters

TG 1]

noao
lly TAWTI O T

hou?oat 4
(Packar d)

rrtragion
ce-cold wa

1ST Ngg.A Pa
s5h buf f er

sci nt
al cul at ed

iqui32 H

i 1144 on
si ng Exce

ter-retail

ckargzl,shar
50 mM Tri

“Fit (Mc

vest3srl an
S,

pH 7. 5)|.

Tues
rosoft) an

AN IRVAIR VATV~ <)
v l] VA

coun?gng. Ki v

d are the

reans 1@f
cconmpanyin
escribed

D deger m n
y exanpl es

nsS.sSa\

al ue 1Bor di
ubuni ts of

spl &nen

_and

the rat G

at1 omws2z Th

were test
_all \Anrn

e coapoun
ed in the

fr\llnrl t o
-O-4HR +0

s ofi.vhe
above

faYel ol aYal o
A== e i vy

a 4

t  of {BFﬂf
ABA A rece

| una gnil

L~ . |

fro ’8a5

ptor of 100 nMor |g

SS,

na foefer

elative to

nventi on ali

ed ergoodi
e bi nding
the al 2

Tent 5one

sel ecti ve
c nd

conpg.ands
for the a

22 cubunit

of the
5 subuni t

lh t+t hao

abl e 28el ow

ot sS T — (£ 00 —0 = —h-—§ —

referred c

it ?38sho
brpounds:

L_‘w—
t act
ng

anpl e N

i Vit
0. Ki[nM

tAP-8at o

of %Bne

hal Ki[nM

az Kipfn¥|
.1 10.8 3.
8.5 218 9

({o]

na3 Ky nV
D WO 2006/
PG5 2 3.0

habgd 41.

PD63708 PCT
9. 7.9 1.9

b 1543 10.

EP2005/ 01
3 05

2993 -22

10 15 4 Q
T ATy T S

1 2.64 21

L0222 11
.9 10.2 6.

26.70%84. 6

11.7 18

30.41- g
12.8

1 T, N ~
12 B>
7 0.8 19

7.9 5.

71 &

T 2@653.5
1.
9

WA N

0
28 91

32.5 3/7

337208
26 4.6
6

D3

778G,

5.7 3
2T 5
6.4 3.5 0

.2 639 4.8
.5 27 20.

7.8 9
0. 40.523
3 19 11.

2.
2

27

20.3

19.0

11.9

5.
5
. 0
0.9

28

91.0

3.6

29

8.7

2.7

30

13.3

1.2

31

55

4.5

3.6

1.6

33

3.4

1.2

34

14.1

1.1

36

4.0

1.5

40

3.7

2.3

0.5

41

13.5

14.4

7.0

1.0




29 8.7 2.7 3013.31.2 315.54.53.61.6 3334

1.2 34 14.1 1.1 36 4.0 1.5 40 8.53.72.30.5 41
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1.0 The conpounds of fornmula | & well as their

pﬁm&%w&%amge—am—d—ad - ts-—can-be
used &¢ nedilcamé®Ps, ¢ g. in the form of 14

C .

phar maceuti ¢al preparations. The pharnmacgutical
preparsati ons canghe adm npst ered oredd y, E.g. 4B8n the
florm of tabllets, coated tablets, dragees|, hard and

S tinme LanllI es, solutio .S,—Q!m.,!! st ons—or
suspe%gi ons| Thé% ad n n| %tgat ion-c rif howeveF',O al g0
he effected|rectally, in the form of '
suppost.torir es are ral In the

] 6ot lwﬁogmoapﬁaﬂ@%rrw b Wl i hetripcsiisaly gkl acid addition
t h;a]w camharurat mmazhhyntsm@birﬁhatﬁorm aﬂpi'\alrnxamusmhltlﬁ_epacafbns. The
orp gilri%%&zlxcﬁ eg:natratp h%“czﬂ"?ﬁey&m&)?'t r Ib%%{foéfg g{ Q?prh 6f Bblets, coated
cdablet, dragﬂes,st}md andigpfegelating catmn&s,gehmom@rmdpgmﬁ @suspensions. The
Laa?l'i‘rﬁﬁﬁtraff&{ Bt ﬂov%\f%? %Fkoq;e effedity ?etcta‘ﬂ? %S% ke H%rm%@!nﬁ:posﬂones, or

stearic acid of Its sa 0@‘1‘ as such
eWFWt@ﬁﬂbegelrgtheff‘éﬁm P@B]eé@%ns t&g@es and hard

gel atimg c@&rp%uhass@f fokthtiRbagd ehesd ﬂa@ﬂxbseﬁtfaau;s&s&ble acid addition salts

gel ati ne are e, bl e .oils,
7 68 be ZEnneS6h PA BRI RP AUl LS bR SOrE RIS Ogfeal gapients for the
emb@h@i@hsofftadﬂett lveatd pablas; dragéesaindsak d élatise @pshley Lagsse, corn
10 sﬁa&gkgg %%’Hgtaﬁxiég re(t)fy ga:l éStear%: G0AL 01§se tg hyend b? H&ﬂ a$ such excipients

excClI pi en I'njec
s aig,l fordalgletay dragéegy an&\harérgelaanccdp@wss Spttab)lo b:sclplgmty dicgrsgft gelatine
RGphARIaCe lev%g Elﬁe 0§§J Wkl ﬁtseg%%lp(#] aﬁi cg.\rl ?lgols etc.

SUp ositorl . g. nat uraf or
waxes Suitablg exc1g:@n§s_f<pr| Hemengraciure of @ lbtg}ry@p SEups are e.g. water,

W@%YﬁEaccEJ}Ssaohﬁ@H@ﬁgdﬁgl@@se&Eepar ations can contain
pr eservatjves ;#0 st abi |

izer tti
15 hgent SUTEHEFLPRERILOT EEERLILIENSaE DF A, kohoh, poySls, gyceral
flvag Qitdebdsetsal ts for varying the osnotic pressure,

buf L4
cont ainiteTE PP AR bRuPlooBRt € e i o Bfdef @i s, s

s_ubmi-hqu@s:rlfqhei ph:l};@lg_e,tccan vary within wide lints and
Wi T, bre604! 82 phiRfinddehili&fpleBatafifns can contain preservatives, solubilizers,

20 stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying

w

the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still
other therapeutically valuable substances.
The dosage can vary within wide limits and will, of course, be fitted to the
individual requirements in each particular case. In general, in the case of oral
25 administration a daily dosage of about 10 to 1000 mg per person of a compound of
general formula I should be appropriate, although the above upper limit can also be

exceeded when necessary.

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

temperatures are given in degrees Celsius.



i ndi vidual requirenents in each particular case. In
general, in the case of oral 25 admnistration a daily

wdas@ge3®8 about 10 to 1000 ng per person of aPCOMPoEM12993
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of general formula |I should be appropriate, although
the above upper limt can alsa ¥ exceeded when
necessary. The follow ng exanples illustrate the
present invention without limting it. Al
tenperatures are given in degrees Celsius. WO
2006/ 063708 PCT/ EP2005/ 012993 -24 Exanple A Tablets
of the follow ng conpositiopxahslemanufactured in the
usual nner; 5 ng/tablet,  Actlive sybsta ce.5 Lactose
45 Gabletselthe following samppsitipaass magy 6B Tig useRl mgmner:
Magnesi um stearate 1 Tablet weight 100 Exanple B
Capsul es of the foll ow ng conposition are mg/tablet
manuf act ured: ng/capsule 15 Active substance 10
bfgct 05%155 Corn starch 30 Talc 5 Capsule fill
SYREUDHEARCO0 The active substance, |actose and>corn
Stafgé are firstly mxed in a mxer and then g% a
comm nuting machine. The mi xture is returned to, the
P%8statethe talc is added thereto and mixed

: tm%&;gmmneagﬂam@xture is filled by machine i 40 hard

el ati ne capsules. WO 2006/ 063708 PCT/ EP2005/ 012993
MagnesigmpiteareteSypposi t ori es of the fol | owi ng

conposition are manufactured: 1/ $HNR weidktt | VRO
substance 15 5 Suppository mass 1285

Example B

Capsules of the following composition are manufactured:

-mg/capsule
Active substance 10
Lactose | 155
Corn starch 30
Talc -5
Capsule fill weight 200 -

The active substance, lactose and corn starch are firstly mixed in a mixer and then
in a comminuting machine. The mixture is returned to the mixer, the talc is added
thereto and mixed thoroughly. The mixture is filled by machine into hard gelatine

capsules.



Total 1300 The suppository mass is nelted in a glass
or steel vessel, m xed thoroughly and" cooled to 45
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10

15

20

25

30

added thereto and stirred until it has dispersed
conpletely. The mixture is pourgg. into suppository
nmoul ds to of suitable size, left to cool, the
suppositories are then rempygdofefcom t he noul ds and
packed individually in wax papgr or netal foil. The
foll ow ng exanples are provided for illustration of
the iYHRPesiteries of theyfolleysng qomppsiian aggpanHesteddas
l[imting the scope of the invention, but nmerely as
bei ng representative thereof. 15 Exanpl e 1 mg/su

10- Met hyl - 9H-i m dazo[ 1, 5-a] [1,2, 4]triazol o[I 5- gl

[ 1, 4] benzodi azepine A m xture of 3- br ono-

| DCtHESRYIRAS | mi dazo [ 1,5-a] [1,2,4] triazolo 51,5
dgul;{ 614311,} eRL&edi azepi ne (190 ny, O 60 mmol ) anghgs
pal’l"adi um(0) (10% on charcoal, \?\‘g@ 20 0. 06 nmol )
in THE (5 nL) and net hanol (5 rrL) t%1t|rred Mer a
hydrogen atnosphere for 18 h at anbi ent tenperature.

The rERCIIpPBsitIrF bk is Wested id 4 ﬁlﬁﬁ%r@fb@l ve§s‘ép GERed &to%hglﬂy and’

The reS| due was’ purified togra
egrfe 48ty Therepan, Qteeﬁr@%cwﬂ %qﬁlaﬁ@y ﬁ%ﬁ@ﬁded thereto and

stirfed Lilrgtl Qc Ha@ dgpzxged]&r@[g}te@f TH@E ﬁ’iv&Gret@ Eoﬁﬂeﬁ ko supp031tory moulds

Con‘poun as a white solid
2 uitall Wp& ft @5(; ;g];*ppqu(ppgsnones are then removed from the ‘moulds and

t dazp 1,5-a] [1,2,4]
ﬁﬁ%?ﬂl‘%@uﬂ% i ?kéﬁr Eg nzodi |fgﬂz epi ne a)

3 FI ugr o- 10- hydroxymst hyl - 9H-i m dazoF]l, 5-al [ 1, 2, 41tr
olollosingsxamples areproyded failluseption ofthe amseaga@@}easﬁiﬁould not be

oéongfdla?@d a3 'hf'rh’flﬂé Qle%tblﬂemf dZifvéntiony bl mEre% » & bing representative

triazo benzodi.azepi ne- 10- car boxyl at e

(tbpreni.o 307) (9 24 g, 29 5 nmmol) in THE (300 nlL) was

added l'ithium borohydride (&lmpR 35.4 mol) and the

reaction m xture was WO 2006/ 06 708 PCT/ EP2005/ 012993

- s Metlayl SH-irpidags [|Lifxali b2,4Briazolafl; 4] [d ddbenggdiezepimbi ent

tenperature, it was acidified to pH=2 by adding aq

HC IN. The solvent was evaporated and the resi due was

t&krantumoéixbrwhm@l-métbdﬂﬁ{ imidxgo h.3-a] [TRet| trisgolio{ 1.hg

T e

( @Oﬁﬁlrml) 88YHIF4S ni)whdmthmd i3 nﬂd‘iwanﬁtgrecsurrdezihyqirogen
El
1@y oy gl b AR, aheaiRlioh mixurq as ltered and.

Cafnbaitde&b‘d/ déle'Fesuhlesm penisied by ofiromatography (SiO», heptane: ethyl
Sa;c];:ggg gﬁqlolﬂ%P()fnh LOXHIBL A= P 19.6 85 8bo 0. 5O)anfo[rdl}\g ThéMtle

compound (104 mg, 73%) as a white solid. MS: m/e = 238.1 [M+H]".

, Example 2
3-Fluoro-10-methyl-9H-imidazo[1,5-a]{1,2,4]triazolo[1,5-d][1,4]benzodiazepine

a) 3-Fluoro-10-hydroxymethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
di[1,4]benzodiazepine

To a suspension of ethyl 3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d}[1,4]benzodiazepine-10-carboxylate (EP 519 307) (9.24 g, 29.5 mmol) in THF (300
mL) was added lithium borohydride (811 mg, 35.4 mmol) and the reaction mixture was




10 d] [1, 4] benzodi azepine (6.00 g, 22.1 nol) in
di chl oronet hane (200 nL) at 0 C was added sodi um

woizemvdesmat e (5.58 g, 66.4 mmol) and Dess- Mart POT/EP2005/012993
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peri odinane (14.5 g, 33.2 mvol). After stirring at
this tenperature for 35 mn it J@s allowed to warmto
anbi ent tenperature and stirred for another 1.5 h.

Ffdﬁg{egqg réﬂqlgch Gofbh, ARG co@llﬁ%{oqn%f%tné’tﬂ efatifld dxmfv)as Wlﬁed to pH=2 by

e Orange sus nsi on was Stirrel
aadidling syl PN hTh vent Wiy qumra@d anf tlaaxgbidpg wa@(akyn jntaq. NH,OH

V@8n& af B ur | %H@&lg ltlJ]W £&f&ﬁ%ﬁ?@%@9%ter (3x 10 mL) and

apor-ated. 'On Of e resrdu
cdmaohfét) é@,r\aphq Affoirding theemmonmmdt(é% ge%&?/ahaﬂ a whiteeoliyl. MS: m/e
? ﬁg gﬂe title conpound (5.12 g, 86% as an
solid. Ms: mle = 270.3 [ MtH +. 20 c¢)
3 Fl uor o-1 0- nethyl 9H—|n1dazof 1,5-al [ 1,2, 41tr|azolo

dﬂlazeplne 10 carbaldehyde (332 ng 1 25

1) in di e ene d
E@&i@?ﬁﬁm mre-gdlﬁga%x%mgﬁg @ﬂ%ﬁggfx Jiziazolo[1,5-

rﬂjr[lnh}béhmcﬁazefnd@% DO g122. Dinuenad) in. d1dfﬂmovﬁﬁthzmes(ﬂé@mi$ ladih°C was

(BRabrdib ticperds [n & o fp ol DoaMFte SRty se

eaetz aeicty Afiet briring)sh thiatatpetaule¥o03 injn it He abogehtoovarm to

B PP apg shirEd P BTG o RebiFbieng sty EF e "
CJIEIQHﬂir@@hﬂ{UUO(Q Hil0) verbelcdnnd eieuthnge suspension was stirred for

GrBions 1 by Ao auer DRV RV i SAn Tl B8y oy
3(ﬁclﬂoMhétﬁarﬁe‘lidd%va}ﬁﬁate\zl‘éPuﬂﬁﬁﬁmﬁof ottt rsidue3y cExaﬂEﬂogra@hy (8103,

(et laceite medanehe 6“352@"@363?@1[6@%%@891%%55? p deyiag g off whit

2lid3mShinpy 02968 i[Midazo [ 1,5-a] [ 1,2,4] triazolo [
1,5 d] | 1,4]benzodiazepine-lO-carbaIdehyde (200 nmg,
0.70 nmol ), instead of 3-fluoro-9H 35 imdazo [ 1, 5-a]

lc]) 32Flgll)rd-[@ ﬁ?e@nlgoqr}{—lmﬁa% [1[51a]41,2,4]triazolo[1,5-d]1[1.4]benzodiazepine
benzodi azepi ca Onver
2508 GRS of%cﬁ)ﬂ@r@z%‘%sm%gg@-aﬂ@ JeRe Eh |6

C&TP@}Uégz&dlé’zQpﬁgdoﬁ&%al Sné Dt”glrﬂﬁldl)aﬁ dietifiedegslycol (3.6
sol | d. F@ §W' q
3mB) madmd@equw 40 mg 23 nal]no fné flrazineqpopQfiydrate

d f
2%1%6 ngﬂrOoéfm c}_]éJ F%eﬂgon M Qgﬁéﬂ f;?? ‘f? rhI agg 5?"@?@1}1‘% it was
lco'z_»ldﬂl] to [amb,lefh]t bﬁnlzoduuae,eipiured Whﬂ} waexb(é'v[) dnh)yaml gBrastedyith ethyl
13;c2t’a3ﬁn2‘{? OFF%T Orf:?l%l_c Eﬁygfsfwelflg eI mt'hrgrfjnez(%(g mt) 3n&hiribd over
lsﬁﬂ]\hﬁ @\lzlcuﬂé. @neﬁmgﬂ&f tgardsmllud bhylttematezapton(Sed 1, eptanoethyl
t tit, o)
el BT mpgna T S50 Q%é@b%ﬁﬁ%ﬂe&%g 2

compound (68 mg, 21%) as a white solid. MS: m/e = 256.3 [M+H]"

_ Example 3
3-Chloro-10-methyl-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-d][1,4]benzodiazepine
As described for example 2c, 3-chloro-9H-imidazo(1,5-a]{1,2,4]triazolo{1,5-
d][1,4]benzodiazepine-10-carbaldehyde (200 mg, 0.70 mmol), instead of 3-fluoro-9H-
imidazo[1,5-a}[1,2,4]triazolo[1,5-d]{1,4]benzodiazepine-10-carbaldehyde, was converted



Exanple 5 3-Brono-6, 10-di net hyl -9Him dazo [ 1, 5-a]
[1,2,4] triazolo [ 1,5-d] [ 1, 4]benzodi azepi ne a)

wo-28remeB702- (4- met hyl -i mi dazol - |-yl)-benzoni tr PC®ER2005/012993
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m xture of 5-brono-2-fluoro-benzonitrile (25.0 g, 125
mol ), 4-nethylimdazole 15 ((b2.5 g, 152 mmol),
pot assi um car bonate (34.55 g, 250 nmmol) in DVSO (500

me)thé’\ﬁﬁe co?‘h%tI SurRr(180 nB068%0 ) Which&val obibdiedras @ wibtelsplidvads: m/e =
ad ed e resulting suspension was stirred wth

OHMT]H&OOI ing for 1h. The precipitate was filtered,
vvashed wth water (0.5 L) and drled at 50 C over KOH.
The resulting raw nmateri al EZS 6 was di ssolved in
boiling Ethyl acetate (300 ?‘ﬁ’?Pe ter addi ti on of
dd B&HH B%a_fhg §H(1§9@az6p)s an@,zS;q{rwzbwm BaE | 2¢grbé‘1|xioﬂﬁﬁgpine

OCOO to roomtenperature. tratlon and

yin
ke dnsdé@dtfheexamnl@fzc@ érhi@@ﬁoPH-(ﬂllgia% lgp-a b2yd] 5@2@08&#1 e

sol _18) 1), instead of 3-fluoro-9H-
395 st e P e Ry ey el iy
| imithenor bhria rlbz,ﬁtmazg ([LhiddHL, tﬁbenzodlazepme-lo -carbaldehyde, was converted

Etok%ﬁgﬂﬁ gorﬁés;d?cf @XB ﬁ{%\%gﬁﬁghﬁhlwr?g%)ﬁ SRZOR I HiteSolid viS: m/e =

enel m ni um
cﬂil6d|/31c$e9 8+H1G, 53.4 nmmol) in DWF (75 m.) was 25
stirred at 90 C for 16 h. T g]ﬂ;ﬂ went was evaporated
and the oily residue was oned between
sk Briorab-@gll (adjineting- %—bdmdazdiil Gea|boddlteiazalb [it3-dH 1 diflenzodiazepine
Et hyl acet ate The orgam c hase was dried over
s0) G- BronserP £ (d ¢ re ethybimgidlag dribenydnpirite fi ed by
chrorrat ography (Si 02 gradl ent CH2Cl12 to

RUTRELRLYRER 2 A e AN AIONE 198 brols rpRUGHinAgazole

,\@7 518 é52:mgr1cg) yp@zg}ubec{im%rxlq]aﬁ(agdl nQZS(O rnrnof) iR DMgéé 500 mL) was

Ls%lrﬁeﬂl aBQ? PO f(?r 1(63&13 Wat@h(qrbﬁ,))wa'i 'aﬁﬂécha«‘dd% &H-réﬂ?td@zwlspeﬁsiphmas stirred
r | 0
S schesh ¢S en Wy IR PiroEe s Ristsch griHie g ptey (05 L) and

| dnd@l&ﬂ 30nCtoved KOH, Thb Tesalting Fawh nraveria) (2506 QHQ@]_CHSSQIYB@JD boﬂmg

e BRslatREh AR b RO S vichad 30 e pollfion was

Glowred 7@ cénl tT heomitdrnperatuyss Eétrammanﬁad@mam of atlﬂ,&sompound

L EG1{dOMp 186°80% . M5 me =
3@% 33 g%‘%ggﬁfm 531 M%r ono- 6, 10- di met hyl - 9H i m dazo
fb L, 5 aI L , trl as Ol o ﬂ_—é;@;gwl midazol-1-yl)-benzonitrile

[3 (4 brorm2 cyano phenyl) 5-net hyl - 3Hi m dazol -4-yl m
ek BylulioR of 5 ibaeibyl-¢anredyil-imidai sl di-gle-HeABchitrie (11.0hgyeR.p mmol) and

S 58 05 D 59 B ) v

hetiatedcht 90 °C 5@ 16 H.dihe salmerttivwas en@omtedxmcbthe@@l@ Irgsirdpretwis pertitioned
g?e:t\géﬁn(séglr%h u@gg(ﬁQm b%x&‘?b&{eﬁ I Snd Eﬂhﬁfpic@t‘ﬂteaﬂrﬂe organic

tiptese e @lt%m‘ ﬁg;'ugfz‘%ngg;,@%; Ceuciied Bhapeaipgraphy
(45?0 ra d%%HZMQ to 956 (EH3CRMN O/ 11 & E&ﬁ'ﬂnh@u@e dompound as an
[@F ﬁ;? sslich [Sggg; ide (1022 8l70bdy. frstho/t L A8Y 9a1ls e,

¢) [3-(4-Bromo-2-cyano-phenyl)-5-methyl-3H-imidazol-4-ylmethyl] -trimethyl-

ammonium; iodide

A solution of 5-bromo-2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-benzonitrile
(5.57 g, 17.4 mmol) in CHzCl, (130 mL) was treated with methyl iodide (1.3 mL, 20.9



A solution of 10-vinyl-9Himdazo [ 1,5-a] [1,2,4]
triazolo [ 1,5-d] [1,4] benzodi azepi ne (Exanple 18)

wO0&2b0erg3708. 34 nmol ) in nethanol (10 m) and THPCT&P2005/012993
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m) was flushed wth argon. Pd/C (10% 36 ng, 0.03
mml ) was added and the m xtureygvas stirred for 23 15
h at anbi ent tenperature under a hydrogen atnosphere.

\ll\rgigjﬂgf/%rfdg%e%t? étgp”%? :7,{2 Y ThORnite hede \Ma&% 'FFCLIH@GQ%S #red and

Icatl on O ne resi
i <sh gy B MBSOz Sb/Bana My

acet %te di clrbl or omet hane met hanol = 75.,15. 0: O

4henzodiazepine

wh ‘ Comp 2 LM
";E ngl‘@yégfg[é?@l ' dmgzsmnri?&h@@ %PH%‘%Y& -3 HE“‘Slz 5?15{5%2Pethy1
]i;.r@méﬁlylte[m@éﬂiuﬂa ﬁodidé(ﬁl@]z hg, X, rﬂﬂnbﬁrmddtlcai’cﬂ[ijldmlde'r(d 4ang, 1.2 mmol)
o azo o
SHPRH S R [Nt TOSB R oot

Oarﬁﬁhemmlh) Alftnr Tidking 5o matwa(go aﬂde@swddedadrquempmac filtered and

%gﬁy Op gtshg}]ace%te alif?rds the t n{ co?-gjgund asgyg.}gow
mrmtylhaﬂmat@ﬁl Ey eho pAUPyMS) wée TRBIPINEHIG. 5 Min THF,
1.5, 0.75 mmol ). After stlrrlng for 18 h at anbient
terrperature it was added fuFx#aplet

RSl f’g;l@ DRI NG A b difhepll 5 0
g%s@ihuérﬁ P&Htlﬁﬁdazgl[ Kb lanq,zf,\a%nfzw 15% tp@ b&?zd@hﬁ%plne

e reac I on m Xt

Esvapls 15) 65 B0 Hhamalbiniashenold ﬁﬂw&wg (& Gphipas fushed
CRfiR QRRhePd/aa(10%, ?@n@—@ O@ﬂﬁn ek acﬂd’e'a ahd tHé—ﬁmxtﬁf’Eewas stirred for 23
ghueo s, | ayer was ex W|th ceteﬁ6 édB

8t AR URBIPRHITE YPYeh %%Faraé (e Over
Swabhedwsthl théthgnol Rid iwhs a&pbmnechuhﬁ&troamf dheerelidue by

BRSSP e DR S0 El Moo mstyog = 7515100 1

00:B01:00)10ordddr the tidelcomponnd (62 ragmStimg a (whitesplid. MBym/e = 252.2-

aﬁ\éﬂaﬁ\fhitefoam Ms: nle = 238.1 [MtH +. 35 Exanple 8
thynyl - 10-nmet hyl -9Him dazo [ 1,5-a] [ 1,2, 4]

triazolo [ 1,5-d] [1,4] benzggmﬁﬁzm ne WO 2006/ 063708

PCT/ EP2005/ 012993
13}Oyebpydpyl%10-ﬂmtb¥1f%ﬂ$mi€zﬁéﬁ@}b%@ﬂMyll]tr@llplpfﬁ #di1ld 4lbenzodiazepine
1,5-al [ 12,41triazolo [ 1 41benzodi aze

Al s aspsprsiiomoh-brmg- éﬂﬁnqb)!ln%ﬂﬂmldagpihéﬁli&i friago Ua?

[d 141,4] bﬂlz&ﬁéﬁfﬁ‘k@% rilig5) &0 m[mcﬁ) 141]11%?9 719813 7RP added(Was@dded under

F‘Yh%fBPl} y Spp b if{j%sé)lﬂi% sl TaRHp] (35 e U0 mmol) and
l@g %glﬁ@&madego?mmp 1. StmLmumnmhmpmr stérring for 18 h at
n%nbﬁgﬁt t(eglpeWL%re\%g asg%lde# E%hpgl},etrfg.(sﬁt]rf%gerwt%hrpgpglﬁl?mmmum(m (70
tgpeoGinma) artboyolep¢dpylamortilerid (0, 54Mrig, THE, 60 mbmbp ynmol) and the
V\%%itf}%q;a% sﬁﬂ'gd %&%3 HEREH '°@ nqu@ %L&Ler m %r%twbag Hﬁqwﬁ%thzgthyl acetate

er an argon atnosp he m xture

30 wnle)angi was veaskagd wml@ 2queols fumIcPrbonate(sh 8 Wi R dater (25

mL). The aqueous layer was extracted with ethyl acetate (30 mL) and the combined
organic layers were dried over sodium sulfate. Purification of the residue by
chromatography (SiO;, heptane:ethyl acetate:dichloromethane:methanol = 75:15:10:0 to
0:80:10:10) afforded the title compound (25 mg, 15%) as a white foam. MS: m/e = 238.1
[M+H]".

Example 8
3-Ethynyl-10-methyl-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d] [1,4]benzodiazepine



1o aqueous citric acid (10% 40 nL). The aqueous phase
was extracted with ethyl acetate (40 nlL) and the

woanisicagms or gani ¢ | ayers were dried over sodi URCT/EP2005/012993
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sul fate. Purification by chromatography (Si02,
hept ane: et hyl acet at e: di chl or orpg hane: net hanol =
75:15:10:0 to 0:80:10:10) afforded the title conpound

( DPR-PEthyRI- t{ﬁnaﬁylmvxﬁﬂétﬁwmﬂnmiu@zo [M5eaf1, za&ﬁagolo [1,5-
(I\/H—|] T 15’5) -Et hynyl - 10- et hyl - 9H 1 m dazoll, 5-

1 1,5-dl f1, 4l benzodi azepine To a

SR'SHJﬁeﬁﬁo@Bf 3-bromo-10-methyl-9H- 1m1dazo{1 ,5-a](1,2,4 tr1azolo[1 5-
| -3-trinethylsilanylethyny OH i m azo| Sa

[ d], 24¥t]e¥1mchmpn{e](356 oigs 1.0Q m}rh:téh roohiettrdsliylacety18332( 2@@; uL 1.55
00 L). i ' 0 36
CIREER R RN o AT M A TE SR ERS)
t &tﬁhabyzlglﬁs@mrm lﬂi@,ﬁ)l%?ﬁmdg ca).hd Itﬂilg/cﬁ?lahﬁne( @)350 10, 3.4 mdol) in THF (5
. er.stirrin . mn
T s b fof s i P en e PR R C bt hramidg 1.4 g 001
bﬁhtnibmwsls atclaleal b]ﬁdfﬁdd&ﬁ]ctlommikufre wwa;n'sid foir 28 hfa® 70 &C inddr an argon
: i]ute et at e
ptEosPerb s b eotss e e e S E o AL wedR S
(Qcﬁleﬁi*s) c1tr{3r ada O%{ Qg ngg ar Mﬁq&@b\isﬁlﬂtﬁﬁe wadexpricict iva e 4o acetate (40
oL A8 e COM USSR BYS7S PRER D10V sogliumulfate Purification by
Oclﬁgmltﬂ)gil@l?ﬂgif@r Hgfaridiehyl bédife: aﬁhﬁﬁﬁﬁﬁﬂﬁﬂe'ﬁrﬂ%n@g+ 7895:10:0 to
@ r’sfg \&ﬁeﬂsolld l\q/E gl’r MS: m/e =
:80rH: L0)pttordecethi fitle sompaws C3éi+rrilgﬁ98 a(zbaS(alYe ‘«g.]foa{m m/e
1332 A]Mm4Hazol o [ 1,5-d] [1, 4] benzodi azepine To a

suspensi on of 3-fl uoro 10-vi nyl - 9H i mdazo [ 1,5-a]

E@?)- L] azol % Lo 1 ¥ b ZOdI -d ?4 bengodiaze ine

pab b 86lixtioK 6Y 10-32 g»l-@%rﬁﬁbtl@ﬁs’ﬁaﬁ fAaihyn A0 MU midazd L, 30! )

and stirred nmbi ent tenperature de

h%lii]r D sharale Lk pinh AlboTHR RS (457 Thgde I DrghLin a mixtire of THE
f i3l QLS PNROHYA. BOLL) W’é@é’dd’éﬁ%'ﬁﬁ@r ;yﬂ ir%on @hﬂ@dfo‘ﬁl:re at -70 °C

Purification by chromatograp 8%3 g
etsebitEammoniHg fuoridsgribydraie 11!@; i Q? mﬁi‘d of\ffes atigring) fgr 30 min

C I
2&57%0'19@ Wgﬁk THe dl%qce/ﬁaﬂﬁﬁfa@remtécﬁwﬁﬁ ahGee BYEh arlHl @ie Teaction

3meﬁur@rw i@f-fé‘{i iy 219%9 % étm d[ﬂuledsvlél} ethyhacgtagq (20 mL), washed with

gl 0adool pudlerberdd Hih %ﬂﬁg%ﬂeﬁafeﬁ%*gqﬂ)/\@r%&@@/v&@%a% sulfate

anghwifisation bY ﬁl}qorrgtltpgrmlwd%{nh@me qthylo, 4]
tefc'e %eoalammﬁn&lm&elméa}@ﬁawﬂb ?szm% RFO: é@?@lmﬁo@d&ﬁme title

ded pal | adi un{0
cmmmld 1%%70 %)zgamﬁmhl@ﬁghd@és gnfeT é@lziﬂvﬂélﬂ at
anbi ent tenperature under a hydrogene atnosphere. The
reaction mxture was fil terggalﬁ g Hyflo(r) and 5
washed with THF. Purification chr omat oiq’lr%aphy .Si 02,

hidlEtyk 3-dlueye-9Haineidazal 1 4iad Hh bt @mqqka[dé A iazepine

50:30:20: 0 to_ 0:75:20:5) afforded the title conpound

(Bsa sgpermiompf Hfuaronki-viayk Y iimidage| 1 Inedl 12 4g@zelof M)
FERI@IbenZcdiazepine (200 mg, 0.75 mmol) in ethanol (2 mL) was added palladium(0)
(10% on charcoal, 20 mg, 0.19 mmol) and stirred for 18 h at ambient temperature under
a hydrogene atmosphere. The reaction mixture was filtered over Hyflo® and washed with
ethanol. Purification by chromatography (SiO,, ethyl acetate:methanol = 100:0 to 90:10)

afforded the title compound (181 mg, 90 %) as a white solid. MS: m/e = 270..3 [M+H]".

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



10- Et hyl - 3-net hoxy-9Him dazo [ 1,5-a] [ 1, 2, 4]
triazolo [ 1,5-d] [ 1,4]benzodiazepine 1o To a

weabasticens of 10- et hyl - 3-fl uoro-9H i m dazo [ 1, BERIEPR005/012993
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1,2,4] triazolo [ 1,5 d] [ 1,4] benzodi azepi ne (120
ng, 0.45 nmol) in DMSO (1.2 nmb)3gvas added sodi um
nmet hoxi de (120 ng, 2.22 mmol) and was stirred for 4 h

afo 4 38lufion Jf@clﬁl@ﬁﬁﬂ@-@[hyﬂ@lﬂt-ﬂﬂﬁazd:ﬁ/ﬂs Ai1,244 ledazsid(h,5et hyl

ST Saliinbe AR ST R0 SRR G

C(flﬂ%l@i chaegoab Adimgy0SQInfimbD aaddvap stitréd foat3ihoat ambid temperature

DT s T A sy e s e
avishedpith{THF. Furifieaticoryothmameography (519:Meptencxtnhi t e
Sé{l&iﬁ% dlgﬁiro%é?hane%ﬁgth;nch M. 30:20:0 @‘@gb@ﬂlﬁforded the title compound

H 1 nmi dazo % [1,2
t (58am®H 120 %) as aewhﬁe splid. Mbyafe 08 %&E}fﬁ As descri bed
for exanple 2c, 1-[3- chI or o- 9H-|mdazo[1 5-a] [1, 2, 4]
tr| azol o[l 5 20 d] Example 11

Lio-Rirye EIAR 4R0he4eoNml duib 1,5 R (AP uiazBRA L, 63&%[1@]&&0’&&%@@:

of 3-fluoro-

1Tc2a§81£1ﬁd>1%10100erl1y113 “Hubo-bHlinftliRDE i [ qzz@gtrﬁ@olo [1,5-

(S Ryt (Himg i mmlingSME0 1 gl fp ied Sodiom

SmbﬂhdmdMSl 20rthg 2.2 ﬁlﬁﬁ)l)lar{thH] stirreEXangph et IHE °235The reaction mixture

t‘P’?S Jélgﬁtegi V[n%l C%Yl(ﬂcgtrl%p (ﬁﬁ) I_;xlgg%hgg hE]a uéogsas]od{‘.lm EarBonate (sat.) and

Swhixongedwithrilghactae R20anly. erﬁl@bvwsodzm‘l &Elﬂat@ard:h_p\ﬁnﬁcatlon by

cké#ﬂ%@é&&h?%ﬁ@u ’Ff %%ﬂ'g'fgf&'tﬁg ('Lororpletggg S 20 Oto 3 90:10) )
[ afforfleskthe Gtle cemponnd (99108, 7% basd Whitesolid 92§%>?)[M+H1
(17.5 g, 57.8 mmol) in dlethylene | ycol dlbutyl et her

30 (200 nL) was stirred for Exgmpi e 200 C under a

M_ChRF6! rio%ﬁpgﬁd}? a&daw@ g Qﬁi“ztd]&&zol%{*ﬁﬁ’ﬁ!]‘ﬁ' OPertiBRiazepine

treated w't ane and stirred

Qs das¢ritregtfprorrample °q;\/ésfﬁrcllib>rw9ﬁrnhéi@mmé f{ 121,%411@1@?3@%1 5-

S P ddite é»etfoﬁwmxgwg%eaﬁwg i B foro-se |

11@41«1@@61 $all |1m4imqo (1,551 Bll,4] beqzozhaaqnm«r é@@pml_tdeby@mws converted

|
PR o008 R s g i i
[4300.beMz601.azepine (7.40 g, 28.7 mml) in

di net hyl f or mam de (240 M)Z%%gwgéi d i odine (14.6 g,
57.5 WD 2006/ 063708 PCT/ EP -31 nmol ). The

r2€hldro1§-aytlepropel-AHsinsitlazo] ba- aﬂbsz,ﬁ]tdazaﬂo[s,ﬁ& dj[bé]‘hcneodlazepme
water (3 L) and aqueous Na2S2Q3 (10% 500 nlL) were
added and the the m xture extracted with

di) GhChibesveHAaidazo[ DB il R . Hhgazob dJdeh[ bB4ilbkateliaapline
purification by chromatography (Si Q2
dA elpensiores fiactdomrt fidrivlidazo [0B:al) 1124 Jertazalo] BB ) Hadltendvediazepine-

it |
Lo g SOMPRUR Ptk $1b A Lﬁ §)s7Pmindl) HUidifylehe e ity echer
320y avag etiregdfos p2 by PO wadeyazitregen-smpsplera. Theggsulting

Lol Enelof vas @r\e§teg Ivm}fh 7]70414-19%&%% AYERIrRE forlP5@ at 0 °C Filtration and
[Svgassgﬁjg] a]nlyf&q > x51(())(r) ?nL) a?foré)e%o gthjﬂle %rggggnc[ ( 1:!1 1 g, ]1%) as an off-

white solid. MS: m/e = 758 0 [M+H]".

b) 3-Chloro-10-iodo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d1{1,4]benzodiazepine
To a solution of 3-chloro-9H-imidazo([1,5-a][1,2,4]triazolo{1,5-d][1,4]benzodiazepine
(7.40 g, 28.7 mmol) in dimethylformamide (240 mL) was added iodine (14.6 g, 57.5




d [ 1,4] benzodi azepine (200 ng, 0.52 mmol) in THE (5
n.) was added was added under an argon atnosphere

woeabtealss®§t ri phenyl phosphi ne) pal | adi um(0) (30 rQI/EP2@2612993
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mol ) 1o and cycl opropyl zinc chloride (0.38 Min THF,
3.4 nm, 1.3 nmml) and the mxtugg_was stirred for 3 h
at ambi ent tenperature. The reaction m xture was

d h‘hﬁ'&l? O eblLI G it RGP 3tifred &Y dd-dt BPE B¥RSe WABRESIL) and aqueous

aqueous sodi um car bonate (sat., 25 nL) and water

( é@zﬁa@y (10Phe508 qridotig e pddrsra kdsé eunissrrexuend ‘éltﬂP]§116h10romethane.
9?*}'1%% %vér%gdﬂi!ﬁi stk Jﬂaeptﬁ'fHEQﬂl&?gy dﬁﬁﬂﬁmg?aﬂ}?ng(ﬁ wer e

dried over sodiumsulfate. Purification he resi due

bichbremedraeedeaglvy 108 ©27:3 afforded the tijs compound (3.10 g, 35%) as a

a I e :20 to 10: 70: 20)
a?fﬁ%?g@]ag%lg{eéstg{l?lmyggﬁpo?r?gp[(ﬁ ‘ny, 21% as a white

hBazbtb(1,5-d][1,4]benzodiazepine
I m azo

3- j - -a
di’g @ Isﬁé;gtagllf)g ?)? é )E‘Q‘E?HP égzeg(‘l 9{'{-lm1ﬁ;<|iZOT ﬂ 8.22% tr1aZ0102[? 5-

C&Hﬂﬂﬁiﬁmyﬂmie@iww mgd652 mmlelz of THF (AJnL) was added was added under

it SenabhBs R A ipterebrmhineleglagng) (30 g 0026 mmob
v §ycloproplandctdoride (0.33dvion IHE, fiddak,o.§ min@) ajd fhe mixture was
afpll sk ek, R B v
neretatg 30 rwh} a1l viesswashedvith dquepus sodipmcartianaia (sas:25 milg and water

&2%]1'% ﬁ 'I{(qu%"ggﬂléous Zyebwad@tactdd wﬂaQet]@f GRRE Iln[!? by theRombined

x hox
%arg Aigdvers 8@? i’réosit éi/’llf&ﬁeg%\ﬁfg%%“aﬁé fesigidby
d&frﬁfna&%daﬁ}qr (Sﬂah@tmé’:ﬁhyl acetate: d[1chloromethane = 60:20:20 to 10:70:20)
I, O3 i mi.oazol 1..5- .. o N
-8 e sl 8883 e Tl DR ssligy WS LT PSRN H'
anone (400 ng, 1.29 mol), %O |1 aead of
3-fluoro-9H i m dazo[ 1, 5-a] ﬁtrlazolo[15d]
[1—,C41]ldljen]1x;o;ickmopmml-emihaﬂdz&iﬁy,d&,] [yb4]tdamleiised to

t t it ound (170 nmg, 34% which was obtai ned as
Eﬁ%&h% offis MS: me = 282.2 [MtH +. Exanple 16

1A§ &s@hbé&@r@ﬂm damldi pol} (3Ll @odHiinddaeb ] s, 5- d]

b A E% Grlo Mo R B A diabrotr 10 et anane d0R gt h 23 mmob)

11n5t3a@ bf M@oﬁi@Hﬂi&rﬂd‘i‘z@ﬂ ﬂ,5—5} 12,48 tr2az@1o 1,5-a1 Pl Qb&mﬁ)dﬁﬁ]zepme 10-

P de dnsy s Tor el T e]vw@rc%%@&dib%% i SR0Ftigh v Fagobtained as

(d@hitéband M mifeet 312200V A" reacti on ni xture was
stirred for 18 h at anbi enéx g[perature It was

di luted wi th dichl oronet han ehdshed with 5 aqueous
Sﬂﬁcyﬂbﬁﬁfﬁﬁﬁ&hﬁ $-12-0-hy. %ﬁ-@ﬂi&)&?}l&hbﬁﬂ%ﬁﬂi\ﬁ’dﬁo[ 1,5-

ext racted with “dichl oronethane and t he conbi ned

ot GadititriagglelsS-dbld ¢ lbenzediagapine sodi um sul fate. After
As described for example 2c¢, cyclopropyl-[3-fluoro-9H-imidazo[1,5-

a][1,2,4]triazolo[1,5-d][1,4]benzodiazepin-10-yl]-methanone (400 mg, 1.29 mmol),
instead of 3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiaiepine—10-
carbaldehyde, was converted to the title compound (170 mg, 34%) which was obtained as
a light yellow oil. MS: m/e = 282.2 [M+H]".

Example 16

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



addi tion of toluene the dichloronethane was distilled
off and the resulting white suspension was filtered.

woasdsioagroef the residue with toluene afforded Po®/EPRISH12993

conmpound - (656 ng, 83% as a white solid. M5 me =
316.0 [M+tH] +. to Exanple 17 _37.

- 3-Chl oro-10-cycl opropyl am nonet hyl -9Hi m dazo [ 1, 5-a]

10

15

20

25

30

35

[ To2:sthdpehtibA®Al-B- Ehlér059qunnﬂaza>{14stb Qgtr?a%]@l[ns- To a
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Sgﬁéég%gg digzaginrg OIS Rp ek IR L 2 61l By al(S miL)wes

(20drspdiuGa Bﬁr 1de and niFaB IR airtod) ahd fled @actib; rd®G-emgs stirred for
i o R T R B s o

nnqateuuemnhmmfarbomed (ﬂ <N Tige tqlmbualatnreweretasupeeéwuhe

Hg)'?(gm(e@n .HL%%) %91% ,&??%rﬁ%g?ggatnﬁ% lra]lflég jazgre edc&@f LJuRGd sulfate. After
b@ddmgm of whueng thawgichlorame Vyasamﬂlﬁépffanélthf( ESHing white

n_glér}'s'éc?gvrvﬁ@ mEér'Ec\!j‘va Vg‘?sﬁm gr ke &Q?ﬁ@htﬂ‘%ol'ﬂe@és %fﬂil?gérzrc]ﬁﬂx‘é title compound
c&ﬁ@éﬁ&tsé Bs 20"*’[\‘)"- g‘l‘fiﬂ hié(t“?’é He- Wﬁﬁfchl or onet hane.

Dryin over sodi umsulfate urification b
yl ng xamgl y

chr omat ogr aphy (Si Q2
ds@hwoomaemiﬁ fihﬁhl&ﬁ LIFRmRidiRs N3] [1 3R kizalofl,5-

70Q:; 27: = 95:5 %o 90: 10) af f or ded tlﬂe title conpound
(4H8,4&.1@enzq¢a%9% a white solid. M me = 327.0

[ %H]s peﬁ%ﬁ@%tf ?—ci‘iﬁ)rgil—lllrgid%dlyg A2 ﬁ]tﬁ@idl’o[[l 51, 5-a]

triazolo d] benzodi azepi ne, A

mthld:ﬂ ngpdigzaping- Q‘Fifhéldsh)’ﬁﬁ & QA B and waghesiym sulfate
ol H
25k 5 ey PR ) By s o
al na n?mé]]% fja-lhd:l aizeleadtiontmktird whb hﬁmgcgﬁ)g as Qpﬁt agbiht canprritdre.
adde

coffoen ot Sas e S Sing s R asetar > Sk 100, i gacition o
i%bnc’ﬁ@x%ﬂﬁ)lr?}'ﬁydiﬁﬂé\éﬁﬁlfﬁgl 1. fBﬁﬁﬁbg) webhethanbl (2 mEEhamebulting mixture was

C ra (rticatil on r 0 a
P Fehior 28 Ry Bl oGk ST OTAS CHATRG e Rags todfim carbonate (1
(713]% had %Qtr&técpwﬁh 8&&)11&013-1%21&‘& ﬁ]l‘lyﬂ@d)véﬂ‘lﬁ)dldm giél&té andpurification by

Ite ol =

Exlgﬁg}gaéogmph%cs@a QFETOI@me ﬁw &bﬂﬁﬁ %ﬂﬂb%ﬁadw[mitg%n%%mmkgm =

[ %0:27: 4L 5538 90Q0] aﬂorae&lﬂhe[tﬁ],e‘é])b@ﬁﬁﬁdl(mg’nﬂ % P& Awhite solid.
descri bed for exa?p 18, 3-fluoro-9H i m dazo[ 1, 5-a]
5d] [

[ M mff 3280 dMt 1

1, 4] benzodi azepi ne- 10- car bakdghyidag(3.5 g, 13.0 nmol ),
instead of 9Him dazogl 5 WO 2? 6/ ?6%08 ) )
ptﬁNM@@kp@@%@ 5-alg 2& Jriagolo|143-di [ 4dbenzgginzepipg

FRIme e TRy

agmolh irthP)(@B'rﬁE\) wisyssitRl for S Bl dtdmbﬁ@lt térheratur® ©81-Bnidazo(1,5-

[ I\ﬁH-HlZ 4 trlazglnP ? d%[q 4]benzodiazepine-10-carbaldehyde (251 mg, 1.00 mmol) was
added and sirring was continued for 5.5 h at this temperature. The resultmg suispension
was filtered, washed with THF and concentrated. Purification by chromatography (SiOs,
heptane:ethyl acetate:dichloromethane:methanol = 75:15:10:0 to 0:80:10:10) afforded the
title compound (28 mg, 11 %) as a white solid. MS: m/e = 250.2 [M+H]".

Example 19
3-Fluoro-10-vinyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine
As described for example 18, 3-fluoro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine-10-carbaldehyde (3.5 g, 13.0 mmol), instead of 9H-imidazo(1,5-



5 3-Chloro-10-vinyl-9Himdazo [ 1,5-a] [ 1,2, 4]
triazolo [ 1,5-d] [1,4] benzodi azepi ne As described

woanoemsamopl e 18, 3-chloro-9H i m dazo[ 1,5-a] PCT/EP2005/012993
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‘m crowave \(ﬁém n at C he reaﬁl Qn

[1,2,4]triazolo[1,5 d] |
1, 4] benzodi azepi ne- 10- car bal dehy;ie (200 ng, 0.70
mol ), instead of 9H i m dazo[ 1, 5-4a]

[ 22 Al dhi@gnl Rbj1] Qénzod.lazepme 10 carbaldehyde, was co%'werted to the title
converte

1, 4] benzodi azepi ne- 1 0- car b
tmnmqude@élérgp% EWMW?@O m» a\m%sht @W&Wéﬁ%@oﬁ%é MS: m/e =
m pqhd M5: me = 10 2840[I\/H-|—|]+ Exanpl e 21
3-Chl or0-'10- (E) - propenyl -9H-imi dazo [ 1,5-a] [1, 2, 4]
triazolo [ 1,5-d] [ 1, 4] benBxarpleddi ne A suspension

0§ gi%«frla[ Qﬂwﬂ%& az FLj }4@ a%tr{az&lgﬁ % f1r4] ﬁfﬁgo‘alize ine

OAmesnnlmct)for pords i $ird-ddetooNdtimidazol , Errgl 12 4imamarbl[9
a8l ARl %“éﬁl\zekgle%eif}a\fug@é}ﬁg?%% BRI BfealBe oH-

I oxane lrralate
mrmdamr.[d/é afl 052, 20riavioto [a15-d]$ D4 IbenFivkazepine t10esarbaldehyde was converted

o nt(L}% rggc)u {780 g, élt\%@hv}b&ho%ﬁs%%tgl gc[r%'s)aa ﬁﬂl e%l%%loé/ls m/e =

e [Mth]bte di chl or onet hane = 1:1) afforded t he

title conpound (33 ng, 16% as . Mﬂte solid. Ms: nle
= 208.0 [MH +. 20 Exanpl e Z9mple
33-@M@b01-01@-){p1¢pepfyﬂ}9bhwud%[l Faipzn4]tridzabe[a]5-](1,2]bEnzodiazepine
triazolo [ 1,5-d] [1, 4] benzodi azep| ne A suspension of
SAGhép(ehne@bf 3-nh]m5acz—91—{ irdidszcd],5fa] i1, 24 Uiiazotad [a Hed j§ 1.1t | benzodiazepine-

1(?6adr]oallifl‘)?yd%] 2(?)‘91% %%@@gr?dbﬁ %a otatdls %%%nquggnﬁg @ Mnol) and
aettiyl tetphwlnhqsplmymmmmma(ﬁﬂ% mgb9 6ﬁmmolo & dioxgne @ 18l) was

anJdlatécpm%Q ﬁﬁ&%wﬁge m)zo Yiﬁﬁ a@ﬁSO’ °U AL adaeGod Mitdiee was filtered,

waasheg w@rdé@cane m%éandmahcwswaﬁe (BITHCption, Y%@Omatograth
Cﬁ:@? S REHyRA@ehte: &i'dh]&lfd)lﬁéﬂhh@@— hy1) aﬁgﬂl%)&&lﬁt?t?@@&mmd dpcfurﬁ]idq23 mg, 16%) as
e a iC = af forde e

€ Cﬁ’ﬁ)@i)ﬁ&’qurz9gﬁo[@ﬂg§nas a white solid. M5: nmle
=2980[MH—|]+ Exanpl e 23 ]
3-Chl oro-10-((E)-2-cycl opr o%ﬁml{/?ﬁyl) 9H i m dazo]

135 higrof 10- & lﬂropény&’l-BH -irhilato(18}a][1,2,4 Ktiatndofafdd H2 dihemzodiazepine
A suspension of 3-chloro-9Himdazo [ 1,5-a] [1, 2, 4]

t Aisagpehspd oBS-dhloEo—DI—Mirﬁdmxﬁ 052 il 4 eﬂazibtlb[d éFcﬂ)]éll,dB:hyAd@hazepme-
(D es VB af oI 7 PREASE LU AR BRAE . 280 e 16 wfll)and
(888l tﬂgher@’hﬂwsnlm“)mu tromide (322 mg) °0 ﬁémm@l) én flioxare Ronl) was
1§rﬂ1ﬁéd Anhe W&ro‘v@%ﬁ- aﬁ H{Lﬁ af"f% @Tﬂe ?éact%)n Qrm'tmfkew%soﬁltered

reaction mxture was acet at e

nivyshad wvithetioreame 4 ) aaé é\@m sorsceawﬁé é’r%kﬁfé"t‘%“ ¥ al@romwjaphy
2@@@4 Q3T A3t dicHd2OAehRd2993 ) affSrlleDid thlk t@pouEdUR Mg, 20%) as

et ﬁ%go@? ¥ /5.5 BROIREEN or onet hane. = 50: 20 20 to
30:50:20) afforded the tit Iﬁxa%(laprig%nd (16 ny,
3-Chloro-10-((E)-2-cyclopropyl-vinyl)-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-
d][1,4]benzodiazepine

A suspension of 3-chloro-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d}[1,4]benzodiazepine-
10-carbaldehyde (200 mg, 0.70 mmol), potassium carbonate (290 mg, 2.10 mmol) and -
cyclopropyl triphenylphosphonium bromide (333 mg, 0.84 mmol) in DMF (2 mL) was
stirred for 18 h at ambient temperature and 24 h at 90 °C. The reaction mixture was
diluted with ethyl acetate (20 mL) and washed with aqueous sodiumcarbonate (sat.).

N



7% as a white solid. M5: me = 324.2 [ MtH +. Exanple
24 5 3-Chloro-10-((2)-2-cycl opropyl -vinyl)-9H i m dazo

wO 2006B63008[ 1,2,4] triazolo [ 1,5- d] [ 1,4] PCI/EP2005/012993
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benzodi azepi ne A suspension of 3-chloro-9H i m dazo |
1,5-a] [ 1,2,4] triazolo [ 1,5-d.[
1, 4] benzodi azepi ne- 10-carbal dehyde (200 ng, 0.70

MMying dvet ﬁﬁﬁlh:ﬂ'?hl‘fé‘eé Qﬂ‘ﬁﬁﬁﬁ&a&gﬁ b hro%né]th Sién qileptane ethyl

cyel o e [y oot (R0 oo

té’ﬁ@)&rsatwin& salidl M8: xh/eai 3802 BM+Hj& reaction m xture was
diluted with ethyl acetate (20 nL) and washed with
aqueous sodi um car bonat e (Szﬁxainpleﬂyl ng over sodi um

nrr A SRR seddb i) SRR Lo o] et risislels >

3d] ﬁm]B&)zoaja‘zqslﬂ@d t he t|t| e conmpound (58 nmg, 26% as
a white solid. Ms: me = 324.2 [MH +. 15 Exanple 25 1

Oﬁ@y&i&ion?oml-dﬂkﬁra ﬁE‘hﬂni‘dada[Zl(JS {1] l,zﬁﬂ@iazdilé[lzs ) [1,4] benzodlazepme-

f or égog?deﬁqg&ézgog %14, ﬁ 7@1(1871 Sa]él?gfafg%naéi (# g |~41]% mmol) and
t pyc&qp;bpyl[tnph&yd;ﬁho[sphodﬂummbzonhuc&z(éb3 ne; L84 nanblahdeM]@eZ mL) was

18 d;g)[r f% g'lza?f H:{E?Af)( Ee gtﬁ?éja 2431't Qf 93) d?ﬁ'é reaction mixture was

[ ﬁ.ﬂw]e éﬁﬁb@ihﬂzﬂé@tﬁﬁqém ancﬂaalla@l@ﬁydéi aqmgu&:&@duentca@onzt@ (sat.).
t Oring ok doBive® Emﬂ%d(ﬁﬁgicﬁﬁon Wdﬁromlt IWEIS(S ﬂi—:ﬂ}ffﬁie ethyl

as an np
2@cetafe; %ff{h&’emieglaéﬁ FiyPR320: —@rtp |39h59 89)oaf?0rie ﬂlﬁ]tlﬂ[ewzlm}md (58 mg,

t 26%2 of ®whitd saliddMY: in/ék 3enZadidyepi ne To a .
suspensi on of

3-chl oro- 10- ( 3- hydr oxy- 3- rreEha/;h kus- 1-ynyl ) -9H i m dazo

[ 10 iﬁ%@gﬁwgéﬁ%‘“@ %’3%3@?[1@2 %E“HPA‘P)I i.5-4l [1 4ikeoredipzepine

mﬁ deRsibedfinl @arflt a3,53-Dd MY Grli @i o (1151 a]T9,2, Qtr?&ég%b)

, e reaction m xt sstlrredfor 5'h a
cﬂﬂwﬁ]lmze%@mweow sarbalfehyde (O e 3 @mgy), instead of 3-bromo-9H-
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(1.08 g, 3

Cﬁﬁﬂﬁ?og,)g[eﬁ}rhy 4It§hmo 1,50801 Q]"lﬁn%ché/ﬂepﬁﬁelbaéa‘f'bﬁdégldg Qyas converted

the t| conpound
alo iR iitle C@J&llppamiJI @é’o 058*%1 nfmlntmngds.@ hetezqhd MS: m/e
3=Beongn0- et hynyl - 9H—| mdazo [ 1,5-a] [1,2,4]
tri azoI o[ 1,5-d] [ 1,4] benzodiazepine To a
suspensi on of 3-bromo- 9H i nf¥BRIeR61 5-a] [ 1,2, 4]

t 5 e d- etilgéylfﬂH nhidat ez, Qﬁ aE‘ﬁo ;IiOS Qgrl blZi)ﬂﬁgHﬁgepme

in net hanol

dwsfswen&oﬁbﬂz-ehl%r@mg ok bon 5 ergﬁbﬁt ﬁ%gl)@q Iﬁ‘ucfazo [1,5-

TR 2 BraeebrS A e redicieater e T2 g, 064 Hirmolh rhjoloene (2 mL) was
aqdilied Ipbtdsﬁﬂmel{yﬂtdm& (an Gny@2 5trh@o]) pedBeratich RUHERAUSas stirred for

F%Q’ FEWQ?B% 0 %%ro reactl(on Rixtire %%%h%a&ggrgé y 8578
heptane:ethyl acetate = 80:20 to 0:100) afforded the title compound (120 mg, 68%) as a
white solid. MS: m/e = 282.1 [M+H]".

Example 27
3-Bromo-10-ethynyl-9H-imidazo(1,5-a][1,2,4]triazolo[1,5-d][ 1,4]benzodiazepine

To a suspension of 3-bromo-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine-10-carbaldehyde (1.08 g, 3.27 mmol) in methanol (45 mL) was
added dimethyl-1-diazo-2-oxopropylphosphonate (878 mg, 4.57 mmol) and potassium
carbonate (903 mg, 6.53 mmol) and the reaction mixture was stirred for 19 h at ambient

temperature and was then poured onto aqueous sodium hydrogen carbonate (0.5 M, 125



m). It was extracted with ethyl acetate (600 nL) and
the organic |layers were dried over sodiumsulfate.

wonddsocatoson in ethyl acetate (10 nl) aff or dedPCi&EP2005/012993
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title conpound (453ny, 43% as a white solid. M5 me

= 326.1/327.9 [ MtH +. Exanple 2B 5

3- Chl or 0- 10- ( 3- hydr oxy- 3- net hyl - but - 1-ynyl ) - 9H i m dazo

[ hL5-Tajvag éxtr%,c@k}iuﬂt}ﬂab)l'l afdats {60 mL)add thergaiialapgps wereHried over

f Qr:
%f%ﬁi‘&?ﬁ a}tQ a’[érg ix? g&lg dc ag @Fknlllwzo Ircgezc{e th%hﬁe ?&lﬁma%und 453mg,
g43%r) B2 Whitd s)ohd (/4 PR 43§ﬁ8éwaﬁJe) pal | adl urr(l | )

chloride (150 ng, 0.21 nmol) in diethylamne (90 nL

was added copper (1) |od| de 3@@@1618) ng 0. 53 mml) and
2-net hyl - 3- butj n- 2-ol m., 7 mol )

r &6dlarprig- @uh)pkﬁ@f-érmm @Fﬂr?@@ ?Hrlmldihlozﬁl 5@&;[1@, ]urmolo[l 5-

r@@pu]&ﬁzéu@@#[& was concentrated and purification of
he residue by chromatography (Si02,

14 R GRp e AR o Yoo Sl G Mol b

sdi 1,d)behEodiadepine (3.849, 7187 Ihdllrl'cﬂl) 'bls(tIﬁphEX)dph)d)s@hﬁﬁ palladlum(II)

cg-z:]:(jér;lo @5?’ 9@@%2}%{%&1 Y\Qfgﬂlgr gﬁ)zrgL Wasl.g ﬁ]gg(l%ergg odide (100
ofg3.53 monad) a0l 2-oekthidd- xmruaqu (?[ OQHEL, ag. 7[mmpl2 an{l the resulting
£ duls 0% V[éasjstl.ﬁr ?]for[l }iLatAdS @e’ﬁ’?@%ﬁg&cﬁﬂnﬁb?uﬂe]w%&oﬂcen%a‘%g and

mm am ne

aﬁ?@ ot the h%dmbm%pmtﬁ@)aab:' (Hie st oromsthageingrghanol = 99:1
(t3597‘1§3 affBrddd thaBilo cd-n)q,lvm@ﬁ (2ap 99(1%) ad Whﬁ@cr@ﬁalﬂﬁe sdhdORIS: m/e =

ene (0. nmol) and the

ng@ [tl\ﬁm phenyl acet
suspen5| on was Sti rred for 1 h at 65 C. The

reaction mxture was conce Jat ﬁd 9and di ssol ved in
di chl or omet hane, washed wit e and dried over

SO, S hat o BRI AL 0 DYy gaﬁg{;gaﬁzgﬁgetax 1<4?Lenzomazepme

afforded the title conpound (820 ng, 80% as a
bt o miktessofid-flsomt 10-ivdosbl-indidane]1,5/¢] [ 2.3,43ui2zclo [INFH] +.

‘ E&ﬁgﬂ@%b%ﬁ&lé z%ﬁng@l(?ﬁ@ g,l.pgﬁng{by i aﬁé’tﬁyl m lg‘nﬁa}za%d[DMF (7 mL)
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teare addedipitmphengiphoshia Pa%faérum I) chloride (25 mg, 0.04 mmol) L),
%o%pmlg%éﬁe l(@ﬂfg; Obb infhsiR&Rd phehyRrailehe (0. 3’7 fh]L 38 lnﬂﬁ@lb @nd the

rﬁflﬁﬂ%WSB%ﬂf&ﬁhﬁv eS l(rfé(f)dl al‘%gtp %ﬂ: %h,ﬁ%fl eac ﬂlamlxture was c)oncentrated
kingl(dissblvbé iy Hiphlosghethenep a:h&ha:d Iwiﬂ‘(\k'zit)ar atd dri¢devet Sdlumgulfate.

ittty be HERaRER SR RSRE: PpREprpapddediiolinfino g gesiLs)
affpoded the titls pbmpeund 3P eng, BY%) add dtdo(lﬂess crpgtallibe GAIB1. MS: m/e =

) phenyl acetylene (43 L, 0.39 nmol) were
?&g'zo[wp% stirring was conti nued for 18 h at anbi ent

tenperature. The 35 reacti sy e was heated to 50
Cfor 30 mn before diluting wth water and extraction

3-Chloro-10-phenylethynyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine ‘

To a mixture of 3-chloro-10-iodo-9H-imidazo[1,5-a][1,2,4]triazolo{1,5-
d][1,4]benzodiazepine (100 mg, 0.26 mmot), triphenylphosphine (21 mg, 0.01 mmol)
and bis(triphenylphosphine)palladium(II) chloride (9.1 mg, 0.01 mmol) was added
piperidine (1 mL) and the resulting suspension was stirred for 15 min under an argon
atmosphere. Copper(1) iodide (0.5 mg, 0.003 mmol) and phenylacetylene (43 uL, 0.39
mmol) were added and stirring was continued for 18 h at ambient temperature. The
reaction mixture was heated to 50 °C for 30 min before diluting with water and extraction
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acetate. The conbined organic | ayers were washed with

weaqusmas7osodi um chloride (sat.) and dried ovePCTmIR0E012993
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sul fate. Purification by chromatography (S Q2,
hexane: et hyl acetate = 90: 10 t0350: 50) afforded the
title conpound (89 ng, 91% as a |ight brown solid.

N@lth'ﬁﬂ@l ace%e'r:tz 'fhe[cMni'binéi %ﬁpta ers %v;e-)lre W?._?_hed with agufous sodium

or 0- p
C@Oaﬁ ?Si %ﬂfﬁ ¢ %%P fmfukfatediur[ catian b ﬁlzr@maé%whye(sloﬂ,
Alexhaseth b@détaft@ﬁ 9exanpbes5@0afforded the title compound (89 mg, 91%) as a

1 3: fl 9 1, 5-

P§§XT¥W¥§?8?3f in% g%h?qﬂﬁzgénzodﬁgzeplne (250 ny,
0.94 mmol ), instead of phenﬁlacof%lene usi ng 1-fl uoro-
10 3-i odo-benzene instead o

Rt e RO skt B sl he bt S
tdl[llé hﬁ@wpdlampu(éa 02, heptane:ethyl acetate = 90:10

to 40:60, 255 ng, 75% which was obtained as a white
85 epcribvt foreramplg 80, 19- et{lwuymaﬂu@@mbhmldazo 15-a][1,2,4]triazolo[1,5-

Bdgll H?{e‘[ﬂ c}cﬂiéei rﬁ{(??(g Ing 9{&1{3@?3{@%# o%elqgflgcae%??erle using 1-fluoro-

1311qu9th@21@&9£1¢11 efmhbecs-¢®1l<bﬂid9ﬂﬂm1éa@mfm5{a 1[3,4]triazolo[1,5-

1 o

9{ ?tllgf/emf%dl% %lnlé fvgs[ cgo? él‘?g O et P% %o uer{d( (%éﬁﬁgtlaptan%%thyl acetate

m=n90 PO to ASOQEIS ofg, 7 ﬁ%r)Whmhe«Vgslobmmnedsasmg«vHﬁetﬁohdrMSSHﬂe = 360.2

i ﬁgQH]t])enzene i nstead of 3-chloro-10-iodo-9H i m dazo [

1 1 1,2,4] triazolo [ 1,5 20 d] [ 1, 4]

benzodi azepi ne, was convertExhmple8pe titl e conpound

(Si 02, hexane:ethyl acetate = 90:10 to 0:100, 23 ng,

73%uom1 16+ 3whiorofpthenylethyagl)- @H-imidnzdii Gvad [ 52 4] teiazdBf1,5-
beﬁZ@ddg*ze%M*él'“ +. Exanple 33

trifluoromnet hyI phenyl et hynyl ) -9H i m da

ZR&[ &esg’fﬂf’éd fE)lle)?a 3:]1% g@ E‘Ié%'tdlg[ % uélr’? @h—lmldazo [1,5- 3?(% 1,2,4]triazolo|[1, 5-

benzodi aze or exa

1@ b&]byngnd@epm@é%mrp O&immlb 1{1sta_ada;faﬂhe{1ylaqe9/,1e11e using 1-chloro-3-
153?4)9&%& 1Jst%d 0?13 %ﬂ&oﬁbqgﬂg@@—t %ﬁgkcﬂ? 5(31?92 H]—ltnagolo%ﬁ 5-

I nst enyl acetyl ene us
]({)hﬁ}bgnmjhmepmgowasct@nvﬁgﬁdggdhmﬁﬂe compound (Si0O2, hexane:ethyl acetate

3 4 _
5 50401150 2905, D A byl g e -
t3§’é3t[M+H]con'pound (Si02, 30 hexane et hyl acet ate =

90:10 to 33:67, 14 ng, 8% ml%} s obtained as a
light brown solid. M5 nie = [ MMH +. Exanpl e 34

35 g!uzga ?g ch tﬂfh:ft B Jzagfﬁwﬁg%k,ﬁg?xﬁ Hrf%h 5T18R2 ) thiazolo[1,5-

As described for example 30, 10-ethynyl-3-fluoro-9H-imidazo(1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine (100 mg, 0.38 mmol), instead of phenylacetylene using 3-
bromobenzotrifluoride instead of 3-chloro-10-iodo-9H-imidazo[1,5-
a][1,2,4]triazolo[1,5-d]{1,4]benzodiazepine, was converted to the title compound (SiO,,
hexane:ethyl acetate = 90:10 to 33:67, 14 mg, 8%) which was obtained as a light brown
solid. MS: m/e = 410.3 [M+H]".

Example 34

3-Fluoro-10-(3-methoxy-phenylethynyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d}[1,4]benzodiazepine



WO 2006/ 063708 PCT/ EP2005/ 012993 -37 As described for
exanpl e 30, 3-chloro-10-iodo-9Hi m dazo[ 1, 5-4a]

wpods/ 083081 azol o[ 1,5 d] [1, 4] benzodi azepi ne ( 180TMB2005/012993
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0.26 mmol ), using 1-ethynyl-3-nethoxy-benzene instead
of phenyl acetyl ene, was convertgd to the title
conpound (Si 02, hexane:ethyl acetate = 90:10 to

3§s @Jscrﬂ;&l fHEexa@&ﬁ%BSOé\BL&ﬂbMaﬂ) -RAbaHedidso@d,d-a R, AaRwslo[1,5-

331FEMB}GBZ%@M(€B %%qngp(h%%mrrg{lhng)l%qyiﬁ s thoxy-benzene instead
1@1515@]1 ylhdetyderft] whi éo@ﬁf@x‘t&i {o the %itle dbihpodd DESIO HeRARRIMA acetate =

descrlbed or exa

1@}1 B 19A%A7, 78 mig bl n‘&_ }elrwag Qggur[edlas g 1151]1'( t[rown solid. MS: m/e = 388.1
+p‘;ﬂ]trlazolo [ 1,5- 1 0od] [ 1,4]benzodiazepine (100
0.38 nmmol ), |nst ead of henyl acetyl ene using 3-
i odot ol uene i nst ead of xample 35

3-chl oro-10-i odo- 9H daz [1,5- )
t%Fampdpﬁsner}wlrp}ae o%ﬁé‘?é‘%ﬂzﬂé a\ﬁi 2 riazelod ly5-
t @ lhﬁ,ehkgdl@zeggﬁpound (Sl 02, hexane:ethyl acetate =
90: 10 to 33:6 120 nmg, 85% which was obtained as a

| AgBéschlisdd tey\eﬁﬂ{plmo VB etliffrey]-3-flhide6-9B - [oMilkf of 1,514 [ 1,2,4] triazolo(1,5-

3dﬁﬂﬁhqfaz%azeelnﬁéb%@gw 38 mansh- destsprhn phepylacslens gising 3-
Licdofludnd istéhll of BichZstb A OFiollo DH -dthidazd1 4l H¢nzadtriazelip] 16

Ag]- e ;?I?‘I’b e%@;’ﬁ%%o‘?%a@ﬂy?rmddg%‘f Eﬂ%COAIPPundZ(SL{?z, hexane:ethyl acetate
tLI9@q@|t@B§65-12@ fg,és%b RANEOMsBeRh s @Bt PalowdsoB8. MS: m/e =

phenyl acet yl ene usi ng 1-brono- 20

|nsf

331% BYishYi-benzene i nst ead of

3-chl or o- 10 iodo-QFLinidazoEﬁmgﬁﬁsg] [1,2,4] triazolo
[ 1,5 d] [1, 4] benzodi azepi ne, was converted to the

t 3JFh@orsqmgu%ré,@vl%enw@ﬂ@ﬂﬂ)@mmm@m@t@ 1(1,2 4%@610;105-
gﬂ% JE%% whi ch was obtai ned as a Ilght br own

B?einao P“\‘i"{ e = 384.2 [MtH +. Exanple 37 25
A dgerBos bR S B AR St Bttt Se b gjrmiasolols-
3d}C I 4itedzddlazepine i1 QD o thlyin)olﬁ lthdteddad phpryl&cetyilerfe using 1-bromo-
Ll sheol e b A o e L4100 o
S@HE M[Ben@(&ﬁiz%pme(moﬁgertéﬂkolthmf% horﬂlﬁ\rmrﬁhﬂSﬁ@d ithdn@)ethyl acetate

2 5 L Bt 0 4 Ry Tt s e -

t sopEat-Hne under a 30 hydrogen at nosphere, filtered
over dicalite and was conceptr at eg7 The resi due was
di ssol ved in ethyl acetate washed wi th aqueous

S R PSP ot eﬁh el Pl pRa s epine

afforded the title conmpound (550 ng, 61% as a white
cTysalutibmef 3-Auboh-1053-chioeo-phad8)-HF ikkidfze] 1,35 ][ 1,2,4]triazolo[1,5-

d][1,4]benzodiazepine (1.00 g,-2.84 mmol) in acetic acid (100 mL) were added sodium
acetate (852 mg, 10.4 mmol) and palladium(0) (5% on activated carbon, IOQ mg, 0.05
mmol). The resulting mixture was stirred for 4 d at ambient temperature under a
hydrogen atmosphere, filtered over dicalite and was concentrated. The residue was
dissolved in ethyl acetate and was washed with aqueous sodium hydrogencarbonate (sat.).
Drying over sodium sulfate and recrystallisation from ethyl acetate afforded the title
compound (550 mg, 61%) as a white crystalline solid. MS: m/e = 318.1 [M+H]".
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3- Fl uoro-10- (3-chl oro- phenyl )-9H i m dazo [ 1, 5-4a]

wOods/ 08370811 azolo [ 1,5- d] [ 1, 4] benzodi azepi ReT/ER2@5/012993
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suspensi on of
9-fluoro-6H1, 3, 3a, 6-tetraaza-t¥zo[ e] azul en-5-one
(4.40 g, 20 5 mmmol) in chloroform (250 nL.) were added
N, N- di net hyl - p-t ol ui di ne (1Bxample 88d phosphorus
oxychloride (5.7 nL, 60 mmol) and the resulting
n3-¥Xluore- 10&(3- ciliorpfpddnﬂ@&Hz@mldam[ B5m)0,2,Fltrintdoe[1,5-

oluidine (1.2 nlL) and phosphorus
N;(@k%] orl(gﬁgl(eg% m., 6.3 mml) vvere added and
stirring was continued for 1 C. After coolin

t b0 a sfpFRsien oefriepra ol d 3.9 F%%?@?q bﬁnm lenen-gepne (4. 40 g, 20
p@ﬁ{o@)otnctmcqoﬁﬁﬁxe(og@ il et died Mm&%ﬂl 3L HANaine (312 mL) and

altPharts gregforids s SRl pag ahigs &asa%é%é%%wamred for20h

tzthS a@uﬁaﬂ&rlmwedlmmpemlmémh €12 whit)rndiptessifusvxythieride (0.6

Fbéa? 81%?1 anl %ddﬁ?¥a29 g%f'rvﬁrg%{] tlﬁllletgl‘él?e%/igﬁr g@%{] &5 j’(lij.nzaxfter cooling to
Cdmlmmmw:gprpamhwre(ﬂst @2¢Ud1ﬂ6naﬂhls‘ee\tahpbuwdema¢ equeoti®dumo

AR nd L et R SO sy i
Ehedayes) wewgiseprsaied aps thyjaqueous layierswssstraetedmitbishipseform. The
ddo%%ﬁ%érég& hl‘i‘ig ?c\:f%gsg]v?e ?}*éd &Rdm eﬁééb'uﬁg s%lgate aRd Eoncentrated.
| Z
TBiisaton EY BRSO w R Br ety Acpresd's 1780 fo TR0 and
&Zcr_?stﬂﬂiﬁdt)orﬂ fﬂor@MﬁscﬁﬁrEpﬂie)he\‘V&ff@rdadi Geadhlerb-9-80016-418-1;3,556-tetraaza-
re I‘ e wa
g oaiRrs (5P Bl Pt SR bh She B ey 1Rt ane
Awveteddo ai . 11Chlond-p- 1msarammlnyldndz¢me(4ﬂ0>gt 2.4 mmagl) a2da solution
ﬁoagme&ttgggg}e@wa;@gtw mﬁgcgs)ggtsgﬁr @gmewn%ré 3lded o4 -50 °C to -
TenTbe reagder miginee WassHEgd frt Inb alqd@ute s’SQaﬁlhefore allowmg to

hy S EPQGeRSRENORRD @ra‘:&@tAaetlé‘ REd d1.i n M)Wﬁrada@cﬂhﬂmﬂhe mixture was
sul fate. Puri f| C ‘%I on}&fd¥ chro

h
s b R eaHEHS SOTH I os NGy an e (B, SL) b Sfacisd ith ethyl
tdaetatel. Thecanbined bekapic 12}53rsgwere iﬁ%ed&&ﬂﬁadjﬁﬁoﬁ@sodlum

PRt iniS il s ekbisigorgy s sHltbiE) Py R Pmatography

](Sﬂ)wathh]:brorﬁﬁth]anc et&zmbl(a: 1001) 15 98(,5}1 5) a[ffozt]ied the title compound (1.25 g,

gli%%?l%g:rﬁgl é;[%{f- azok f lflll ,4]triazolo[1,5

d] [ 1, 4] benzodi azepi ne (171%21 le 59 44 mml) in DMF (2
nm.) were added 6- nethyl - 30 yrldylzmc brom de (0.5

M_cR1oFéT0- (8- ]‘Q&hﬂ'? JITOH)inRB4ko0[1,5- a&S1,2,4]triazolo[1,5-
tet raﬁkl s(t riphe phosphl ne) pal | adl urr( (10 ny, 0.01

q’zéﬁ’é’ﬁ on mxture was stirred for 18 h at
60 C Further tetrakis(triphenyl phosphi ne)pal | adi un{0)
(T2 $1@peridhilof FvEMblo- Yeriodaciiddmadudo 9t 3- E} 1j2gt]wirgolo[1,5-

LB D28 e i e T bl >
diyeidyleimobeomaded 0.50vlyin AglFo¥.66 mL, 0.53 mmol) and
tetrakis(triphenylphosphine)palladium(0) (10 mg, 0.01 mmol). The reaction mixture was
stirred for 18 h at 60 °C. Further tetrakis(triphenylphosphine)palladium(0) (10 mg, 0.01
mmol) was added and stirring was continued for 24 h at 120 °C. It was diluted with
aqueous sodium carbonate (sat.) and extracted with dichloromethane. Drying over
sodium sulfate and purification by chromatography (SiO,, heptane:ethyl



35 sodium sul fate and purification by chromatography
(Si @2, heptane:ethyl WO 2006/ 063708 PCT/ EP2005/ 012993

wo2easetat e: di chl or onet hane = 20: 30: 50 t o 0: 98CT@P2005/012993
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afforded the title conpound (53 ng, 34% as a white
solid. M5 me = 349.3 [ MtH . Exanople 40
10-(2,2-Di-fluoro-vinyl)-9Himdazo [ 1,5-a] [ 1, 2, 4]

t 'éte@it@'dﬂ:hjorénﬁt}%e E 2b:3)50ab0di 197 effbrded i title compound (53 mg,

|5 b °§<ﬁrd$’f%§§é§a@‘éﬁt%4 eratire. oo

Di br ormdl fl uoronet hane (195l mmol ) was added
while a mldly exothermc Fﬁ%ﬂ occured. After

?111-0-52 %{@ﬂh@fo—l 2)1-951-1 11]91i'&al26ﬁ1§332 101,2,4%trRAkolo[1,5-d][1,4]benzodiazepine
triazolo
[ Triphoeimzgladbhine$b2emg 2. Mh&ilmﬁydiﬁolv'é&h 41y, DMFJQ ml) at ambient

rererifiae FAEHRodiBlord R thay (oAb g ThalBidef il g ity
f exothermic kactiars opoued: dfienstiriag feeddsnie AHuimidszophat e
T%gtl Yl rEQOlg%pS @ALI Lgﬂgnz%éfalié}ﬁﬁ@ go. %%Eldgﬁ%a/el (ﬁ@ﬁﬁfgai B0 mmol) was

ers were

d ﬂd@l folhgued 'gmna s &131afflg> 2efmpmaleT ks zepiting derk brown mixture was
Pyirréd 21101 B3 folk QIS0 94 @y s&cﬁlﬂ?oarbdhﬁﬁzt aaam@édmb ml) and

acet at e; di chl or onet hane: nét hanol =, 75:
0 Sencios i) Ut et LRGP e Qr%?B}deW%er‘TS]PF& wigfybrine, dried
Ypvésodiunhidlfatesaid xderek? pordtéd. ?uﬂﬁﬁatﬂﬂ] HyMhirbrhatogfaphy (Si0,,

Di fluoro
il Rl SR g atorsed
Asitlelesropotoedi( 126 mg3 ¥a ¥l @ aByhite solid. MS: m/e = 286.02 M+H

10- (2, 2-di fluoro-vinyl)-9Himdazo[ 1,5 a]
[1, 2, 4]tr| azolo[1,5-d] [1, 4}5baanzbd11azep| ne (80 ny

],_3 22, ] 31?%1028 gﬁaﬁ-i(i)%:dia? [P@W]A '5’ magEﬂQ%éJ dﬁ] 1]4 g’;lﬂl)dlazepme

C!Amzleirchbdd fow exdraplei6t l@(zﬂdn:ﬂnqnwndrl)( ﬂ{%ldazo[l 5-

ﬂigq% %Ll 8“?@184 ﬁ: glz%’a_f?ﬁ:@bhan%ﬁs%&%pomstead of 10-vinyl- 9H-

ohhﬁllanﬂd 5as [ B2 Mhtriaeolsidl,3- dl [1 Msennd diazepRESwis {dﬂvéﬂtdd to the title

5 pnd (i PP R e R PR AT S o 00 o

- degoinohedfmg, mamhmh 2as olitaindd by owhitO kblidviMBa o & 2884][M+H]".
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[1,2,4]triazolo[1,5 d]
[ 1, 4] benzodi azepi n- 10-yl ] - propan-1-one (102 ng, O0.28
mml ), instead of 3-fluoro- EQZ;jnlmz;dazo [ 1,5-3a]

| S mbel e S o o e ol o LA Dspslnrapine

( ﬁz d@&nbé’t??& eit\&lhgfé 20@s [ PBioah 1oH - Asd @d ijfa'] mhz 1lerigreld[d.5-
me = 343. 9/ 346, O I\/H%_c[neso Exa

3dﬁlfd>benzp eamyn-1 6 progand -qred 162 @pn??& Q‘I’Bf?l)’t”fl?teaafld?fé -fluoro-

[ 9I]I~1§113420 1 éﬂaﬂl%@ﬁﬁ&ﬂoﬁﬂfglﬂfl @)enzodmzepme 10-carbaldehyde, was
azo

enzonitrile In
afm}‘fé@t?d fcnth@%p@mand 2% ma&@saﬁfé‘a Mgt ofainzd as en ol gvhite solid.

WREs: kpactad oyddghy [2\7”;1@1 hyli m dazol e and potassi um
carbonate for 16 at 90 C . After aqueous workup the
Example 43

3,6,10-Trimethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine

a) 5-Methyl-2-(4-methyl-imidazol-1-yl)-benzonitrile

In analogy to example 5a, 2-fluoro-5-methyl-benzonitrile was reacted with 4-
methylimidazole and potassium carbonate for 16 h at 90 °C . After aqueous workup the
title compound was obtained as a white solid (yield: 48%). MS: m/e = 198.4 [M+H]".
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2- (5- D met hyl am nonet hyl - 4- net hyl -i m dazol -1 -yl ) -5- net
hyl - benzonitrile I n anal ogy ta gxanple 5b,
5-net hyl - 2- (4-nmet hyl -i m dazol -1 -yl )-benzonitril e was

rtgazcESeﬁlm%?@nﬁ?&ﬁ@ﬁ@%et@ﬂﬁﬂﬁdaszlﬂﬂﬁ—ﬁﬁsﬁhﬁb‘én@dniﬁﬂe
C. "BEvaporation of the solvent, aqueous workup an

GRTPAR gfgfé@mpt@tﬁ erxﬂaﬂytmzttmédlﬁ @ﬁ&@@ﬂﬂ@d)aﬁerﬁﬁn@tﬂe was reacted
t hat so yLel d: 64%

idifies on 5 t 96
- owith Bsqhgmmpser s galt in DM or4 90 °C. Evaporation of the'so Vent aqueous

Jv@o&a %@@&oﬁ‘na@@ér@%y a‘ﬁb‘?ﬁ'éd the @ﬂ@‘éérﬂ}ébuﬁi‘hd a1 slpgat sotdies on

-trimet iuny iodide In analogy to
eﬂ*@%’ﬂgeyeéd oo Wis: moe 385 S e 1! gy

2- (5-di met hyl ami nonet hyl - 4-net hyl -i m dazol -1 -yl)-5- 10
met hyl - benzonltrl | e vvas react ed with nmethyl iodg
|,‘ R A~ <H 5 & ) Y 2 -_'-: ..“._ 2d =
' .5 ine materi al (yleld 83% M5: me =
fonfinliod 3,6, 10- Tri net hyl - 9H- i ni dazol 1, 5-al 11
%n%%fogﬁg@éﬁhible%cd]Zf(SJdlﬂlleﬂﬁIﬁﬁﬁﬂbﬁéﬁﬂl -B8nethfl-id1ahRUN -JIP5-

exa
@e@ykwenwﬂmaﬁ yractsavith wedhiodidpifors Saymtd o1 The tide
ldwas bbtaifRidny la-vetiteenystillind raakeds (vizkl: 88%0.t MS: wi/e b 269.5
mtdc hydrazide in DVF for 24 h at 150 C
poratlon of the solvent and trituration with MeOH

iy : ! '%’m&ﬁ%ﬂ&ﬂ g b @hbnine
3n1aaanagyrai df)gah}p%-ﬁd m-(dazya{xd _a5methyl Shéyh}-mcstri36T-m Blagdl-4-

[ J[ 4'1%@2%189' ep] nSnl:Btﬁgﬁ€$ %Xsn%:{iﬁg? wgﬁll_acencgiafz oﬁmdf in DMF for 24
yﬂ #E0y C] Evatpbrdmhmflthemimnt ard trntmtnde withdde@Hea&8ddd the title

Hreinaaparierard predea LSS EE 228 ARt ac fon wi th
MeOH afforded the title conpound as a white solid

(yield: 14%9. MS: me = 2 21? g H]+ Exanpl e 45
3- Met hoxy- 6, 10- di met hyl - 6" 1,5-a] [1,2, 4]

tif 1@ Dhethyl9B:=igdiddzol1 éht})al;%@]dm&b&ﬁllﬁed 118} benzodtazepme

PG kL WL DSt R A e e«

V‘ﬂﬁleﬂﬁﬂ%‘ﬁ&tﬁltﬁmﬁoﬁ@.ﬁﬂ%dﬁé (dihﬂ@?e@%@) ‘@Meﬁkﬂédiﬁﬁh ofmic

carbonate for 48 S wor

i in AN o 4 bt Ehgi- Bxpitradan of Wt saltsgi apg Pion with
tixeoH a{ffcﬁdé‘}g){m%@@oﬂc@%u@@hﬁé While aﬁlde(glevm 14%) B d/e = 252.2

214.1 [ M+H]
Z[X\QEHD met hyl ani nonet hyl - 4- met hyl -i m dazol 1-yl) - 5- net
hoxy- benzonitrile |n anal OfRAndy) e gxanpl e 5b,
5- met hoxy- 2- (4- et I-|mdazoI-I I% benzon Ie]
%M%WYe@Ithe@c%éﬂmp Us5-gHiL12,4] wiappho [ h.érd ﬁ@‘* hengodiazepine

70 C. Evaporation of the s % -
a) 5-Methoxy-2-(4-methyl-imidazol- l-m- enzonitrile

In analogy to example 5a, 2-fluoro-5-methoxy-benzonitrile was reacted with 4-

methylimidazole and potassium carbonate for 48 h at 100 °C. After aqueous workup and

crystallization from Ethyl acetate / diisopropylether the title compound was obtained as a
white solid (vield: 729%). MS: m/e = 214.1 [M+H]".

In analogy to example 5b, 5-methoxy-2-(4-methyl-imidazol-1-yl)-benzonitrile was
reacted with Eschenmoser’s salt in DMF for 16 h at 70 °C. Evaporation of the solvent,



WO 2006/ 063708 PCT/ EP2005/ 012993 -41 aqueous wor kup

and chromat ography afforded the title conpound as an
woizbos(ops@Bd: 83% . MS: me = 271.4 [ MtH] +. c) PET/EP2005/012993

3- (2- Cyano- 4- et hoxy- phenyl ) - 5- net hyl - 3Hi m dazol - 4-yl

met hyl | -trimethyl- 5 amoni um _iypdi de In anal ogy to

exanpl e 5c,

l A 0
R W%zfﬁ%ﬂm. | PRy AR el ol (reld: s3%),
f(MSGGQa“y%ﬂsﬁ (M+H]".The title conpound was obtained as
a white crystalline material (yield: 89%. M5 me =
285.1 [M+ 1o d) 3-Methoxy-6, 10-di net hyl - 9Hi mi dazo

1cbi3a(2-Cyangp44ne ampkﬁrwl)FS-]gtey BdH-imidazol-4-ylmethyl]- trlmeth}gl-

1 di ine In anal ogy to exanple 5d,
° %&éggqagléggiﬁethoxy phenyl ) - 5- net hyl - 3H—|n1dazol 4-

yhﬁfﬁﬁﬂé{# g escsﬂngﬁtéeyi Ewm@&hﬁmmﬂ@gﬁaﬂﬁ mﬂﬁﬁ@ﬁﬁmom 5.

et epmowKTienis s tumerhripdide Son G TRE Rt

afcéﬁ Q@ﬂld Wagobtaine@ ad & whi na%laaerml(;hads@%ﬂ MS m/e = 285.1
(¥&§ 7% . M5 me = 282.4 [ M+tH| +. Exanple 4
thoxy 10 met hyl - 9H—|n1dazo[ 1,5-a] [ 1,2, 4]
triazolo [ 1,5-d] [ 1,4]benzodiazepine In analogy to
10 e)dalﬂ”{MethBKiv—@lO dimethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-

[ I%LE an Eéé éhoxy phenyl ) - 5- et hyl - 3H i m dazol - 4-
gﬂéﬁ%ﬁ%ﬁyﬁf*JgﬁT met hyl - ammoni um i odi de (exanpl e 45c)
f
B e e A e
wmmfli {bndedlyl-hmrmwmum, rodmbom deaa@daMMacte@c $pdiagide in DMF for 24

( %.Fsllgq Gy n%?%fm Bﬁ%e sol%grﬁzl 8}_&% Mdon &T@H%ﬂ%heﬁﬁhe title

15 [ to@pdhnd ad aawhitc)sqhd](yﬁeld di}’%D M$ @/ebeﬁl&bﬁ[MZ'éﬁl ne a)
5-Trifluoronet hyl -2- (4-net hyl -im dazol -1-yl)-benzonitr
ile I'n anal ogy to exanple b5a,
2-fluoro-5- (trifluoronethyl}kbapbdﬂitrile was reacted

T SR BE) S LSSE Bpoipn
W‘Iﬁ hindkd eRaRpRt5, {he2-oragant- meﬂmh\ﬁaﬂ)-mmeﬂhyl -3H-imidazol-4-
20 ;Pr?q%g a na t}}}’g Hﬁﬁﬁt’f{j a%lﬁ%d%C[) S(];}?aréﬁélg 4%':3 ﬁga]',s%:ea]éte@ M)gi‘i}lljfo?mic
[ hydrakide h&DD(MlBtfbkyiél- Rat 150 °C. Evaporatlon of the solvent and trituration with
?\/&nglagprcteg' tg étcie gg{;gox}%% nil.etsrggrg ?)%elgsﬁ%/gj i\%] l515n/e =268.4
S{NmiHFuor orret hyl

- (5-di met hyl am nomet hyl - 4- et h I-|n1dazol 1-yl)-benz
onitrile WD 2006/ 063708 PCTEEEBE47012993 - 42

25 3-Trifluoromethyl-10-methyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine

a) 5-Trifluoromethyl-2-(4-methyl-imidazol-1-yl)-benzonitrile

In analogy to example 5a, 2-fluoro-5-(trifluoromethyl)-benzonitrile was reacted with 4-
methylimidazole and potassium carbonate for 16 h at 90 °C. After aqueous workup and
30 extraction with Ethyl acetate the organic phase was dried (Na;SO,) and concentrated to
furnish a 3.4:1 mixture of the title compound and its regioisomer [5-trifluoromethyl-2-
(5-methyl-imidazol-1-yl)-benzonitrile] as a light brown oil (yield: 85%). MS: m/e = 252.3
[M+H]". |

b) 5-Trifluoromethyl -2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-benzonitrile




In anal ogy to exanpl e 5b
5-trifluoronethyl-2-(4-nmethyl-imdazol -1-yl)-benzonitr

woOl2ev6(063708 €gi 0i soner) was reacted with EschennmpeemPs005/012993
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salt in DM for 16 h at 90 C. Evaporation of the
sol vent, aqueous wor kup and ch¢éPat ogr aphy afforded
the title conpound as a vyellow oil that was

sl fhadd@rbleyxamplesbt B thuasmethiyh2+(Aenetbyl-irsideqml(lyylebenzonitrile (+

P Sesdie e rear RO S st s Bl jp PME fon 16 2190, °CrPrpporation

apbthedolventyeguepluib Workwplaﬁﬂtchgdmaagmphmmﬁfoxﬁedj thz.‘:elt]ertompound asa

angl ogy., t.0o. exa e 5 . .

ST RPPYiL e it Ry BeisTBiprr Inberd i S RSEHYFR WiskbRgn - Xt /e =
i p0gaz+H ]yl ) - benzonitrile was reacted with nethyl

iodide for 3 days at 4 C. The title conpound was

obtained as a white crystalline material (yield: 61%.

I\/@ [ MCwﬂ&tﬁﬂuéMnbthﬂibhenv) 5-methyl-3H-imidazol-4-ylmethyl]-

Trifl yoronet h I- nethyl 9H i m dazo[ 1,5-al |
—@QME%%—%%’ 1, 4] benzodi aze ine 15 In

| t
SRR S ﬂawgerﬂsahﬂpaéme%wmwew methyl-

| mmﬂazaﬂl- - Hemedritrlld wad reaatet Wigh metimd nodide for Gatlageatwa’s. The title
cEOEL Gt b o T i DN PSR Bt LR, Fhsiim = 3235
(802, di chl or onet hane: net hanol =100:0 to 97: 3)
afforded the title conpound (yield: 44% as an
0&5 3WH @ r SRkihg- 1(N§aedml-©l—ﬁr§ﬁ§zo]FUSM'1H +4lt2R.dRxampl e 48
O-Methyl-3-nitro-9H1'mdazo[ 1,5
4 g, 5-d] [1 4] benzod| azepi ne

[
2B e 't?fslﬁl%?%?ff%‘o%té@ﬁmeﬂry Tis
\é\’grﬁgl%;ﬁ;?ie—?ﬁné&}ﬂhtﬂme@iglMhlloﬁhdﬁl;zi@liﬁe ang r@@te&&ﬁthﬂlirrmc hydrazide in

t ff d
SBNE don Lok 2t 10, vaseationat Bregsahee cigmat ity 81y,

I @thRir§ RRBIank:ArtiemoRE: hy:o td9dRZ4dorded/ihe-thte compound (yield: 44%) as
nltro benzonltr| le] as_a L\]’I &]} brovvn solid (yield:

69npIWte yod- MSpmee 2 304 A

2- (5- Di et hyl ami nonet hyl - 4- net hyI -imdazol -1-yl)-5-nit
ro-benzonitrile In anal 0gY Ex&ngp! pagpl e 5b,

L iqr%%aﬁé'gwééw &1@%&%@?&3 el L lpeieddipepine

C. n 30 of the sol vent,
adlzbtMetBylrimidaze S YA g ¢ or ded the title

Lo b ‘Eg’égsei"?fnl’%gle‘n?eﬁ/‘c‘orgf%tﬁn?‘;|b\éggon%%gé/é"gs Rt p e

2 ﬁ@d‘%'hﬁ'rwﬁkﬂofe ad@cﬁﬁb@ﬁh@@@g&ﬁtﬂ@f N ERZQOS3 COA@\Q&%S woddrpcdfforded a

RS R R H0¢ GTHPR A o CREIR R AE oy Y bnidbecl -y

exarRbénzesitrile] as a light brown solid (yield: 69%). MS: m/e = 229.4 [M-i—_H]
2- (5-di met hyl am nonet hyl - 4- net hyl -i m dazol -1-yl)-5-nit

I B 2-(5-Dimethylaminomethyl-4-methyl-imidazol-1-yl)-5-nitro-benzonitrile

In analogy to example 5b, 2-(4-methyl-imidazol-1-y1)-5-nitro-benzonitrile (+
regioisomer) was reacted with Eschenmoser’s salt in DMF for 16 h at 90 °C. Evaporation
of the solvent, aqueous workup and chromatography afforded the title compound as a
yellow oil that was sufficiently pure to be used in the next step (yield: 35%). MS: m/e =
286.1 [M+H]".



benzonitrile was reacted with nethyl iodide for 3 days
at 4 C. The title conpound was 5 obtained as a |ight

wonoewesngst al | i ne material which was suffici eRCIEPPUWSH12993
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to be used in the next step (yield: 75%. M5 me =
241. 4 [ M Nwe3] + d) 10- Met hyl - 3—@Bt-r o- 9H- i m dazo |
1,5-al [ 1,2,41 triazolo [ 1,5-d1 [ |, 4l .benzodi azepi ne
| &) &hé2-Gyynd-d-rtxarphlenylbd-methyl-3H-imidazol-4-ylmethyl] -trimethyl-
J%H{Z cxﬁno(ﬁanltro phenyl) - 5-met hyl - 3Hi m dazol - 4-

thyI amoni um i odi de was reacted wi th

f

T
d.b@nzm@ﬂewm@teﬁbwﬁhmﬂlﬁ iadide ﬁprt%@lagsmte) K@ fige @ompeund was

t 'o%tﬁn&?qugﬂgb%ed talﬁge@nafb%al \@IﬁcHWas WHitien$hPhiud to be used in the

M5 m

37K SI“FHJQY?'W@%@XMS_[G‘/RHWI‘l [MFNWS&Iazo [ 1,5-a]

[1,2,4] triazolo [ 1,5- 15 d] [ 1, 4] benzodi azepi ne a)
2-d|§|1OQVIélth51=3-Ihiitfd-QBIFimiEthLﬁﬂ@H@ﬂtﬂﬁl@iﬁle,Sﬁd]$Dl41Heh&fdi£ﬁeDine
1-fluoro-4-trifluoromethoxy-benzene (21.0 g, 117 mmol)

I fin hldo§ P33 xﬁlﬂnj:»le 5daB3- qutaﬁd 4—ﬁ1t1‘o-ﬁl®en§zl) -5-methyl-3H-imidazol-4-

ﬁp%‘thgll]ltt% L S Iﬁg ',”Q dNa{ﬁreﬁ@Wt : fozgtlécu Elﬁ%nzulig in DMF for
t aspertabufe. B»\@ﬁor’dﬁ@ﬁ of<thz@olﬁentatnurchtdigatbgraphye(ﬁoy, ice

g@c% s cont, s 1{9@ \%tg@g}(é@ﬁ#ﬁgg}e% cotioond (rield: 129) as

Can@‘ﬂ‘—ﬁhtt@%hﬁl RISt figge eeaettl[mm}txt ure was allowed to
reach rt, quenched with saturated NH4Cl sol ution and

extracted with ether. The or anl hase was washed
with brine, concentrated an t ographed (Si 02,
heprﬁm@o@hﬁmox@qetﬁt@ F9HLQQd£)mt{g5&q)rtzz),4 teldwld (il 5k e
oﬁBF 0.9, 539@ was obtained as a |light yellow
oidl "(‘%OOI\/HZ DI\/ISO) S=7.60(t, j =09.2
0 (s, 1H). b)
' & ‘ 'zaldehyde oxi me A
solutlon of 2- fluoro 5-tr |quoronethoxy benzal dehyde
( A sHhthn &1 - fiorb 4~ trifl vt rasthloxy-bBfkent §21viag 117 eahel) imilHF (233 ml)

%mré gt))(gl!eél {85% &0 b '{éri')’ _rlﬁ.t%y]ﬁt}n 0 (ggprh bt QTglrﬁggfaé&ﬁ@&lgﬁﬁse%tane, 129

e’'mXxture was rerl uxe
t memeb) Iwne addadeas sm}mp@teﬁledteamrqth@ V86 keptsq-708CsStirringdn the dry ice

W'bﬁth Wal Btlﬁﬁ% 8} 15 mif ech@ﬁ’ Egdﬂpgltlegrﬁl ‘Q@@nfﬁ&l%@*é? Qdded dropwise

dried a I‘OﬁHtO ra}g t anes
akeepapgtempepiury $-60 56 lfer 3 dmaftheteaetaort W@cttltetwaé allowed to reach rt,

gﬂ&%@d Wit séitated &%4@%lat1&ﬁ1hﬁ&eﬁﬁl:tea withthéd The organic phase was

S ot biing bonsspiaiediagg ghromesrrphed (§iQupheptane:ethyl acetate =
20060 66 80:08 TRETHERAAPH K4 2998g, 53%7) WhS obtaiekdus b dighofellow oil. 'H-

o RIS BCRBPERAEIS RV o™

(65.0 , 466 ol ). The ntxture was cooled in an ice
bbﬁ-O q-pfttiflneronratin A geogkxe 8 ml, 236 mmol)

was added at such e.rate that t he teqferature was
k dprolutdm of 2-fhfarer5-triflyosemethoyy-penzgldghyded§. 7fegs 47 mmol) in ethanol

e\’ﬁpﬁ!)%xﬁ%e(a&eg with hydroxylamine HCI (3.59 g, 52 mmol) and sodium acetate (4.27

g, 52 mmol). The mixture was refluxed for 2 h, the solvent was evaporated and the

residue stirred with water (50 ml). The precipitate was filtered, dried and
chromatographed (SiO,, heptanes:Ethyl acetate = 100:0 to 80:2) and afforded the title
compound (9.21g, 88%) as a white solid. MS: m/e = 223.0 [M]".

¢)_2-Fluoro-5-trifluoromethoxy-benzonitrile




5 200 nbar). The oily residue was partitioned (ether /
wat er), the organic phase was dried (Na2SO4) and

woanm@asat ed. Distillation (24 nbar, T = 80- 8BCTEP2005/012993
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afforded the title conmpound (36.1 g, 83% that was
sufficiently pure to be used ingghe next step. Ms: me
= 205 [M+. d) 5-Triuoronethoxy-2-(4-nethyl-imdazol -

I TM la kol €BE @ﬂEt2r-ﬂh&olptﬁﬂu@amb@@wib@n@a@m&@oﬁme (47.5 g, 213 mmol)

oin THE RinSehine L TRt fiting DEAE S b crmplin i ARG eiigs cooled

hlrain i86b4th aAq tréfbusroueetik aphyalride (328 id, 238 rimil )xtasraddad at such a rate
@3{ {Hett%:rggg’r%{m?%dk&:g (3Et’é Alﬁ&' 194 SO volatiles were evaporated (40 °C,

rome
i Merabm)rThm@y-rsedu@wast palrtufeqnedi ether | whterbthevarganispliage was dried

ogﬂlazé%)ealnq cgill f@a’ced ng' Ml&? Z7 %@ °C)Sclfﬁ) 3ed]1ﬁe title

1pq)mpq;1rrLd7(3 4.8 3%) thet wzs qu tEq_])ure be uaed in the next step. MS: m/e =

29@saitret hyl am nomnret hyl - 4- rret hyl -i m dazol -1-yl)-5-tri
fluoronethoxy benzonitrile 1I'n analogy to exanple 5b,

b@é fl uor omst}lhox ‘

Eschennoser's salt in DNFrfor 24-h at 96‘C
Elregatagy ito exapiple ha sﬂthefﬁ-trlth@ma&xom{bmpomnde was reacted with 4-
Cﬂ{eﬁg‘%ﬁc@e{zeﬁ%dﬁ;ofta%lqﬁxdca{'l%}%a{é fob ? 79 60 (]jmp afforded a
co | Ci ent y pure fO be use

t i mrissture ef thp titlpicamgoundgug its 14gigRRN(E3 Dt mﬂﬁoromvé@cyﬂsw methyl-
ln%d%111sy1) ékazon?mje? ab 8 lightrows vRdodsil ($Hdld: 10059 A-]¥MR (300

B DS 2= 219 (5 Aot By BTG 79 (3. Tk PP (BED 27 (&) =
dazeiz; 40yl nethyl | - trimethyl -amoni um iodide 25 In
anal ogy to exanple 5c,

el

|od|de for 2 days at 4 C. The title conpound wa
oht aiatogy tasxampih bo.&- triflporemethasy-Aetanethyl- wdmo&rl )éB%enzomtrﬂe

egro?some?’?ﬁaslreac{tw Wth)Eschenmoser s salt in DMF for 24 h at 90 °C.
- Tri'uoro ms

0X yl -9Him dazo
t Evaamt@n %@nwaqpe%s XReHR M %&@ﬁ?mrmhmﬁla{%aﬁhe title
r&%&l’ﬂa 8 a@@lorless oil that was sufﬁc1entl pure to be used in the next step (yield:

S bR LRI LT Tk P, 7075

r@ﬁ,cﬁI-E)d8m1(h IHrm c hydrazide in DM for 4 h at 120

C, then for 16 h at 150 C. Evaporation of the solvent

af) 3 WD Q8064063110 8o RO SPPRGN] ) 03 pedidyl- 3Hkmidazol-4-ylmethyl] -

chro t,oqr a th &_%ée di chl or onet hane: net hanol = 100: 0
title conmpound (yield: 39% as

afo%g?cg!e)}fg‘lpéé\@c 2;?56&&9@%& 51%%4%?‘1}{ ,;\Jl:téi?fliﬁ § 1-1-y1)-5-
tmﬂa@mmetpony-berdpn[ le4fas eeretedi vgﬂgmeﬂyl iogligg)for 2 days at 4 °C. The title
e AR s bR dWs arvirittedag@]itiAe MhieriREGFAISBE)! &1S: m/e = 339.1

[M]",

-benzonitrile

g) 3-Trifluoromethoxy-10-methyl-9H-imidazo[1,5-a][1,2,4]triazclo[1 5
d][1.4]benzodiazepine

In analogy to example 5d, [3-(2—cy'ano-4-friﬂuoromethoxjf—phenyl)-5—methyl-3H~
imidazol-4-ylmethyl]-trimethyl-ammonium; iodide was reacted with formic hydrazide in
DMF for 4 h at 120 °C, then for 16 h at 150 °C. Evaporation of the solvent and



In anal ogy to exanpl e 5a,

5-chl oro-2-fl uoro-benzonitrile was reacted with 4-
worbdeyleswB dazol e and pot assi um carbonate for 20Ci/ER2009012993

C. After aqueous workup and crystallization from

Et hyl acetate the title conpound5was obtai ned as a

white solid (yield: 63%. M5 me = 218.2 [MtH +. 10

b)chromatography (SiO,, dichloromethane:methanol = 100:0 to 96:4) afforded the title

S P pOnIaTieR: PRty i LA TS =39 b clazel - -

5-chl oro-2-(4-nethyl -i m dazol -1 -yl )-benzonitril e was
reacted with Eschennoser's Eahiplé 50 DMF for 16 h at 90

cry AP %%ﬁﬁw%%mﬁ%f S8 B e L MR ptasepine

2“}‘2Ig O&H"mi (2 th LirdiRas 25 Az%lmqrﬂe 7. M5 nle =
e?ﬂ&ﬁ?‘dg}r g’ﬁfg‘?ﬁﬁé’ ?aa oro ﬂlisorg% qni :’n'rar $ e%gtgh Wiy m

xagthylamifdlazole and potassium carbonate for 20 h at 90 °C. After aqueous workup and

e
5@%@ 553580557 ) R TSR B AL bl o i

f @89%. My m/at 248C.[MHE] i tl e conpound was obt ai ned as
a\/\hlte crystall|ne rmterlal (yield: 94%. M5 nme =
0230.2 [ M NMe3] + d) 3-Chloro-6, 10-di net hyl - 9H i m dazol

|#§M&neﬁrp4%et&ﬂr dBERACH) BEERAEe
g/ﬁ{;{é?%lgg)% t%regcarrlflgﬁqﬁ? 52&%%%% ZL y%ljmd\%a]z_él r g%g%onﬂtr%lﬁwas reacted

aceth Eschgrdneserd ealt im IDMF fbDI6 }25t @’ (h Esapars@orTof ta solvent, aqueous

(ofe]0) ce.ba titl . t ' .
gvoai(\)ﬁ Prergcrérg&]a.‘.h&au?ryfr C{:{]ﬁﬁ)ﬂé%tat% ﬁggfgjﬁ?gﬂg tlgégdsrﬂgcgdr{dza%% white
15 [ Wbl Gyiel ExEnop). 815 n/e 3= FA5udiv+iE] 10- di met hyl - 9H i mi dazo
[ 1,5-a] [ 1,2,4] triazolo [ 1,5-d] [
1, 4] benzodi azepi ne a)
5-cir[ 3464-ChPorb £2-tRinoyphengd) damethylk 3 Mt inibemt-anil tnethyH - Bondthyl -

| le 5a, 2,5-difl -b itril
- aanseabiogl i oyl m dazol e and potassium
bonate for 2 t Al k
cipardPTrraRe 1 Sl bR B R R sl 11
20 whenohii@ilaeas msctad whithtreetbglipdid¢ fordl diys atidfC. T?hsmle mbreélpﬁund was
2 IoERR0 .
I T e

or o- benzonltrlle I.n analooy
5-df) \oplgLro "u-_!'-!d A TR &740) dlld
react ed wth Eschennoser's sal i for 24

%@ww@m«r Sq.fé-(dshlpeare- Cym@lgﬁylgl) Bt 351,1gnldazol 4
it gg 'ut%ﬂfeethgilpt Mﬁﬁh%&a@%& ARtdd vdma Sk @r@url(a%fdla% DMF for

e b Corrpoun as a te solid
25 34%h. at VS0 °@l @n=<ogligg M e{nNﬁeH}ath th@)tltle compound crystallized as a white solid

Lii"%@ %(?"Smtﬂ 0r2%2%:1§ﬂ3ﬁu]} 5I (r)rglt I;gl 3H i m dazol - 4-yl

Example 51
3-Fluoro-6,10-dimethyl-9H-imidazo(1,5-a}[1,2,4]triazolo[1,5-d][1,4]benzodiazepine

iyl ,,‘.- enzodiazepine

a) 5-Fluoro-2-(4-methyl-imidazol-1-yl)-benzonitrile

30 Inanalogy to example 5a, 2,5-difluoro-benzonitrile was reacted with 4-methylimidazole
and potassium carbonate for 20 h at 90 °C. After aqueous workup and crystallization
from Ethyl acetate the title compound was obtained as a white solid (yield: 41%). MS:
m/e = 202.3 [M+H]".
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In anal ogy to exanpl e 5c,
2- (5-di net hyl am nonet hyl - 4- net hyl -i m dazol - 1-yl )-5-flu

wonraes/obf7oBenzonitril e was reacted with nethyl PowiE®$e005/012993

for 4 days at 4 C. The title conpound was obtained as
a white crystalline material (yigld: 98%. M5 me =
214.1 [ M NWMe3] +. d)

3 bl LU DinfetAfardinteidilyil-4Orettyl -gazaidl, Byidl5-fluoro-benzonitrile
1,2,41triazol 011, 5-d1 [1, 4] benzodi azepi ne | n anal ogy
t dn em—lapl ® exlmple 5b 5-fluoro-2-(4- methyl -imidazol- 1—yl)-benzon1tr11e was reacted

ylwr’ré’tzw Iarlr;’??ﬁ%ﬁ%% %dﬁwerg‘h‘y )d‘rh 04 IEdél s q@@égf{%éﬁsqbrqnﬁ aqueous

aeeirkwp Mmdiras dﬂﬂ@ltioﬁ ffﬂ&ﬁ' adetate ﬂdiﬁboﬁiop]yﬁe(@h&é affoRded the title

sol vent r due
C F?‘\%/‘PBPI“:’{\B I“'rtg %;BZ%‘I‘ elt:hzsgl*%ﬂﬁ’lé Hic onmpound
as a white SO|Id(er|d 28% MS: me = 270.3 [ MrH] +.

Sah@,q;}n__(ﬂ,-d[@t hyI - m dazol 1 yI ) benzonl t ri I e 20 In

anal ogy to exanple 5a, 2-fluoro-5-iodo-benzonitrile

V\/&‘ﬁgﬁﬂ@g@ﬁtegxé/mgl@ 56,2- (Eﬁﬂﬁﬂéﬂl hiélvohethyd nﬁnﬁﬂ{yﬁ&idégbldl-yl) -5-fluoro-
AT R -

r ebiatiedase white ciysttlir2-ri&eriat(higld: P&AoYlaiSt ml/e = 214.1 [M-NMes)".
yl)-benzonitrile] as a white solid (yl eld: 92%). Ms:

"H); FJothQ:cli & Mty
SHERSR ¢ R T %@% I%‘FI%?IEI@Z%E.WWI midaro

r g@maﬁh)dbn'ﬁnathyﬂaammemutxe anduiet Wwafeatted mithescetc salrazidein DMF for

%E 8ﬁ LS% EI‘LI%ts B(&ntc‘ﬁ? Eva t I 05 tt?efgle%} Se %gé gl%gtalhzed from MeOH

dtooilfdi’d areEithagaipsahd amlwhltc sdIQD(ﬂelaoz@/Z) ﬁ/ls aﬁ/feefziﬂ)dz» [M+H]
the title conpound as a white solid (yield: 38%.

me = 30 367.0 [MrH +. ) Exam1e52
4-i od h |- 34 d I I
twpf s ST e

=47 1n .nalog¥,to exanpl e 5c,
‘“‘=",4 AZAUIILE nj dazol - 1-yl ) - 5-i od
onltrl eacted wi.th net i odi de for 3
40 @‘anﬁﬁ%g\ﬂ'slfé‘éorebaﬁb’élﬁ HE“&%E‘IHBWP%W@GS withid-

llﬁrﬁdfﬁbmahdfp%tafm&ﬁ{ daglorfaye ot 90 h 690 °C. MRjueShEwarkup afforded a

3%%6({6&@)@ NF&CH%]FW}’HPQPPFI ﬁp@gﬂﬂgplg)r%qr [5-iodo-2-(5-methyl-imidazol-1-
[ 4)-BertbiniitkiBe] @k @fwhite Solt (yield:4bg nmmdinAz £ B0 [MB-H.

anal ogy to exanple 5d
13 (2 cyano 4-i odo- phenyl) 5-met hyl -3Him dazol 4-
I .

a%) Th ri = 2I g I r[]. I‘SIO D DX
bath.the tit und crysta lzedasa
ol?ﬂfanv%m’ o S 51 S GOTRBR 3 El ey ?—61
1@gibisafiel ewisJeacted with Eschenmoser’s salt in DMF for 72 h at 90 °C. Evaporation
of the solvent, aqueous workup and chromatography (SiO,, dichloromethane:methanol
=100:0 to 97:3) afforded the title compound as a white solid (yield: 38%). MS: m/e =

367.0 [M+H]".

¢) [3-(2-Cyano-4-iodo-phenyl)-5-methyl-3H-imidazol-4-ylmethyl]-trimethyl-

ammonium; iodide
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3-10do-10-nethyl -9Himdazo [ 1,5-a] [1,2,4] triazolo

[ 1,5-d] [1, 4] benzodi azepi ne hydrochloride (1:1) 15
woOnownatmgy to exanpl e 5d, PCT/EP2005/012993

j 3-(2-cyano- 4-i odo- phenyl ) -5-net hyl - 3H-i m dazol - 4-

yl met hyl ] -tri met hyl - ammoni um -i4gdi de (exanpl e 52c) was

reacted with formc hydrazide in DM for 24 h at 150

@n aEﬂa@@ fcﬂé*daﬁfpl@&, A S—cﬁ:ﬁbﬂh@htmﬂbkdetﬂwl-tUﬁe&h}flamll\iﬂzbhl-yl) -5-iodo-

G F v TP ey e R Rari e Sl The g pppppnd wes

afbiin edadsfaowblieelcry$talline mbeerieblyjebdi 9% s M no' £=388i 1t [@-NMe;] ™.
solid (y|eId 439 . MS 20 me =

Ridalo) g b fidb enzbdlazemne
1,5-a] [1,2,4] triazolo [ 1,5- d] [ 1 4]benzod|azep|ne
hydrochlorlde (1:1) a)

_Zn@hhlogyz)toi%em’ampdﬁid @(M@bh@biodonpmmsphwﬁiyjébbhmdmdf&

ihe A sol
BRI el PfnBhigms iodids wasroarted wish acstic hydragids g DM for 24
ilnate66 8600n (c86linyg ih anwadath dettitld coirtpouhy drysoawzadmm ¢Ciwhite solid

7. 8C kum acetate (9.20 g, 112
S{W%zg%ﬁé\%ﬁﬁ%%r?ﬁgg%%gﬂt ‘ed under reflux for 16 h,
then the sol vent was evaporated and the residue
stirred with water. The precipi was filtered and
dried to afford 2- chloro- jacx%g‘(?ﬁ%‘ﬁoro benzal dehyde
X108 - 10- neWtBs-otli-Bnidhaog U 5ial| 19541t ez oda|hy5ad fif tle | behdétindepine
ggrang re qu d for 16 h, then the m xture was

tVafford 2- chI oro- 3, 6-di fl uoro-
benzonltrlle as a light brown liquid (10 6 g, 65%. In
anal ogy to exanp 5a, this conpoun r i th
Anr@e@lﬁw fsampls %de A3ré2-srmestiaser ﬁ ﬂfvgé% lﬁla%él -
YWnethryl] ARHRDLS - AR BHEBm; @eﬁd@(ekérﬁplew&métreydte@wﬁh frénic
fol | owedndmchr omat o

A dristednaiYiE rfer bk RakY P’aE‘i@@rmnoofghe splvept prgd Hituratiog with

LA %95‘9%‘%&?& Renpoullhd £680bdsel Cr¥Stallivatedifof tR&hydrdEhloride salt
nme = f|_f" WO 2006/ 063708 PCT/ EP2005/ 8](2993
frrgn MeOH / ether afforded the title compound as an off-white solid (yield: 43%). MS:

%?ﬁgh.l %{0 fviG-Brjdi met hyl ani nonet hyl - 4- et hyl -i mi dazol - | -
)-3-flu

or o- benzonltrlle In anal ogy to exanpl e 5b,
-chl or o- 3-f | uor o- 6- (4- net Hxe niPl’ﬁ%zol 1-yl)-benzonitr

'4' Ehlof@s. G Stl%dmlé‘ﬂerMﬁsﬂfiﬁS%%PlS?%] g z&ﬁtﬁ%tb PiE for 16

vaporation o I'vent aqueous wor kup
aﬂbll fl:]bmzmha:zgpmpﬂuydl(oshbmdedl thi or oret hane: met hanol
=100:0 to 5 97:3) afforded the title corrpound as a
la)) AHEhlped-B flnomp16-(@vinethy lgz0]-1 @) -begzenitribeg3 1

W it @g%clzlowéﬁdﬁﬂu@rpchﬁpéaléﬁydyl(sé%g Bmyroldnefizngh(s0 m)
4943 uﬁeaeéh%ngwdmxﬁz{mfﬁ%ml (7 30801 2R mol OHidd8 diuih AR808Y20 g, 112

exa

' anhl)ong ¢ grixtgraiverdienier antleronBenfor 16 hathenyhe $9kveas wa$ eyaporated
%hg tlael'pefsfﬁlufe nge&’wﬂﬁ %96@' Fiid r@c@ﬁ:ﬁe [w%?ﬁft&‘éd %H Bn@EEJ‘MJford 2-

onpound
abicmofﬁe@ddhma@rbonzaldnhvdeeoxemy Jt whs dlﬁ@hﬂidtlé efegic apw«trncha (140 ml)

2 %rendBa f51r]f€>eh,'then the mixture was evaporated to afford 2-chloro-3,6-difluoro-
benzonitrile as a light brown liquid (10.6 g, 65%). In analogy to example 5a, this

compound was reacted with 4-methylimidazole and potassium carbonate for 20 h at 90
°C. Aqueous workup, extraction with Ethyl acetate followed by chromatography (SiO,,
dichloromethane:methanol = 100:0 to 97:3) afforded the title compound as a white solid
(vield: 6%). MS: m/e = 336.1 [M+H]".



248.1 [ M NMe3] + d)
4- Chl oro- 3-fl uoro-10-net hyl - 9H i m dazol 1, 5-al f

wo 2206hk88az0l o[ 1,5 dl f |, 41benzodi azepi ne PCT/EP2005/012993
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hydrochloride (1:1) 15 In anal ogy to exanpl e 5d,
[ 3- (3-chl oro-2-cyano-4-fl uoro-phgenyl ) - 5- net hyl - 3H
i m dazol -4-yl methyl] -trinmethyl-amoni um i odi de was

I SRE OBl 4 Ih-BRh éth Bamyinadhd 6 - ndthyDidridags]- L6D-RAudidGbenzonitrile
C." Evaporation of the solvent and chronat ography

(18 logy @ etingsle BB haileioeflnannt- (&-ﬁ&ﬁyl&nhdaz‘w— 13)1)-benzonitrile

?flf“’;g‘{egqetg‘i v iEs 5 eegfan%%gs Sﬂiﬁln Eﬁ(ﬂ% ,maﬁ/gwngvéﬁtpﬁgpon of the solvent,
addRbSwbiNplantl ArdinstBgUpEy @103 amqawroaﬁthmm&mmdl - 100010
e

é (o r?éf%éﬁrd Hiaﬂﬁlcaalfewd 3 ash&'gx]t 9%@%041 yiglg %@Z)@] gféf e £ 293.1

1iza+el*.[ 1, 4] benzodi azepl ne
2- (4 thyI -| m dazol

[}ﬁtﬁ%unrﬂngﬁﬁghqo@;ﬂg 25 pot assi um car bonate for 16 h
er aqueous workup the title conpound was

Ogif ﬁiaﬂ?ﬁg} Sxatn b 5,2 - &0brots-(3-dRhéthyl 8 M om évbyl- fneethyl-imidazol - 1-y1)-

3B - by e et it e o9 B3 Pt - Bt

nidnipdund wasahadinglad an ettt erySiblline material (yield: 59%). MS: m/e =
i-m dazol -1-yl)-benzonitrile was reacted

\Af{&hlf@ﬁ%lle noser's salt in DWW for 5 h at 90 C

=-100: 0

10 ) . ddzt r1az
td> beb zqrhﬁ ride: npound as allght yel | ow

e shih il %d”? (g S8 Ll oL o

- irmdmﬂhy)ﬂmtimb ntrumthylmnimdmuwlacﬁdﬁweﬁfﬁasd with formic hydrazide in

VB iy £ 2y ndvaesgli O SBe Rt B RR fogfipty si0

b&lﬁmﬁmmétihhlee mﬂlahehcﬂ@d Owd 9h3hﬂ’fdryibd thedratdatoot the tilg sompound.

cFperlieritobite o ERTpIMIaeRe HLISFuRuR i ind ssan ot

[ Whivbviid« yid)d: 64%0- MSanehylw(B(H{Mnfi-ﬂazol 1,5-al 11,2, 41
triazolo 11,5-dl f 1, 4l benzgdl azlegkne 5 1n analogy to
exanpl e 5d,

[ 6102)&13&&@&919?&1%&&0 (3;5% { hy 4 tdkkdlofldaalill 4fbenzodiamplie

trimet hyl -amoni um i odide was reacted with acetic

hy)- 6z Miehyil Ambhdz of-0+y1)2Menhonitrild 50 C. Evaporation of

t he solvent and chromat ography (Si02,

dircdrlabygy meékmlﬂe B8t 2k o - brenzd:ﬁﬁﬂé)was)reﬁate&)«u&f#—mdﬁfﬁmidazole and

%ta%#t%h Carbg gRaje ogormt% %BI\ \Apalrgéx?% sgvléér(ij(ug%e ti s cojn%ﬁ\md was

Aoththined as Hwhe colidetyheld:-60¥) i MiSciaza= [ 84.2 $MaiH 1,2, 4]
triazolo [ 1,5-d] [ 1, 4] benzodi azepi ne

2b P Dirbthlenmintinethyi i dethplk infidydo) -1

* In analogy to example 5b, 2-(4-methyl-imidazol-1-yl)-benzonitrile was reacted with

Eschenmoser’s salt in DMF for 5 h at 90 °C. Evaporation of the solvent, aqueous workup
and chromatography (SiO», dichloromethane:methanol = 100:0 to 96:4) afforded the
title compound as a light yellow oil (yield: 579%). MS: m/e = 241.4 [M+H]".

) [3-(2-Cyano-phenyl)-5-methyl-3H-imidazol-4-ylmethyl] -trimethyl-ammonium;
iodide




In anal ogy to exanple 5a, 2,6-difluoro-benzonitrile
was reacted with 4-nethylimdazole and potassium

woaodsmeatoe for 16 h at 90 C. After extractive ROTHRP05/012993
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and chromatography 15 (Si 02, dichl oronethane: nmet hano
= 100:0 to 98:2) the title conggfnd was obt ai ned as an
off-white solid (yield: 29% NVR (300 WHz, DWMVSO):

?B laln%l?é}?to eQ_alla?k'S_? %25 ;grgeth?l@m%%yég &3 n’{@tﬁnil-lfﬂlaﬁzol l-yl)

nzqmtﬂlelwas nepcted wigh maghyl 1od1de for2'days at 4° (C The title compound was
Zbtandd BN AT AR Rteridt (FRIG YBoY) MviBazgk =119l 1) (M-NIMe;] ",

or o- lE)enzonltrl I'e 20 I n anal ogy to exarrpl e 5b,
2-fluoro-6-(4- iri
D4d0e

RQimethyl.Oh-dmidazall s 3

éha%ﬁ%%?%‘g%&e?% EJ%?” %’%ﬁ?ﬂmﬁ%ﬁ @YLéFIh%“%FZO %@ae&wl

ttBmRthyRhmoholush Rdliddwastreddiel witlimpeio tiydsizidelin PIMFE for 24 h at 150

el colle (ui el d. 000, 110 (400 Wi DVBQ)L it
(1'@5D 035‘)97 :3Y afBrdes theltifle cofnp?Rnd 4barf oF6vHita solithyield) 10%). MS: m/e =

Cya 0- 3-fl uoro- phenyl) - 5- met hyl - 3Hi m dazol - 4-vyl
ﬁ@? ﬂbf* fimethyl - amonium iodide In analogy to

exarrpl e 5c, Example 56

b e DOPEb 550 A AL i o

days at 4 C The t|tIe o oound wa% 30 obtained as a
Vii2 88%) . Ms. nle =

214.3 [MNWe3] + d)
4n Ehh‘l@?@tcﬁexlﬂrpw Sﬁenbydlﬂﬁcbiol-bﬁndaﬂ&hl& was adacfed Iyift34-methylimidazole

t nd R aéglga‘llda?bonate for ’lg' 11’1 ?5‘& 6@ Aﬁ%e? rgx‘cn act1V<L. Qfom E%td clﬁgmatography
[(Sﬂzzdmmm&hﬁhmmed}aphle myllop:050 ABLhiHe-tBl4-domnpaing| wag obtained as
anm%F %Hl dAl{d @%‘i&%b%@ﬂ@@mwwmmeDmr gach gd (ijtho.s Hz,

2006/ 06370

FZ(H‘)/, EP960BIth Sposplitting0ta7 6 t6418m 21, 7Hhe ?@é»l Wéh$04dd ] = 1.2 Hz,
orated and the residue was crystallized from MeCOH

to afford t he t|tIe conpound as an off-white solid

B2 sPimathylaminometd ety i a0 >-1] o—enzonﬁrlle

trlazolo [ 1,5- d] [1, 4]benzod|azep|ne In analogy to
esamplogy fdexample 5b, 2-fluoro-6-(4-methyl-imidazol-1-yl)-benzonitrile was reacted

m}iﬁw@ﬁm??er S s{\lﬁﬁ-{ ﬁl\/fm%fly )t 80 B@t%ﬁéi) afoh 'SF ﬁﬁazs%ivef}f extractwe

amoni u exa
rmrkupdnwmmmmmwa%zh romﬁth@mrrrfeéran@h ='le9t tfét? 3)

Chlm-m?d[ fnl I eg%m\ﬁ?an&@@ é_llﬁtygl‘ljovaﬁqldt(l?ﬁld 894 UI-WANIR (400 MHz,

SHECNCRIEIN ¢ AR 1 T
[j\%—qs fExanpl e 58 4-Chl oro-6, 10-di net hyl - 9H-i mi dazo
a] T1,2,4] triazolo [ 1,5-d] [1,4]

:!¥Z$@£§i§ﬁ@i3ﬂﬁuora)phenvl) -5-methvl-3H-imidazol-4-ylmethyl]-trimethyl-
oro-6

&ﬂlémet hyl -1 m dazol - 1-yl )-benzonitrile

ammomum 10

In analogy to example 5c, 2-(5-djmethylaminomethyl-4-methy1-imidazol-1-yl)-6-ﬂuoro-
benzonitrile was reacted with methyl iodide for 2 days at 4 °C. The title compound was
obtained as a white crystalline material (yield: 98%). MS: m/e = 214.3 [M-NMes]".

d) 4-Fluoro-6,10-dimethyl-9H-imidazo[1,5-a}[1,2,4]triazolo[1,5-d][1.4]benzodiazepine

In analogy to example 5d, [3-(2-cyano-3-fluoro-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide was reacted with acetic hydrazide in DMF for



15 In anal ogy to exanpl e 5a,
2-chl oro-6-fl uoro-benzonitrile was reacted with 4-

worbdeyleswB dazol e and pot assi um carbonate for 18CH/ER2009012993
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T. After aqueous workup and crystallization from
Et hyl acetate / diisopropyletheggthe titl-e conpound
was obtained as an off-white solid (yield: 73%. WMs:

N £hat BB ThMsblvént Was evaporated and the res1due was crystalllzed from MeOH
2- Chl or 0- 6- ( 5- di net hyl am nonet hyl - 4- net %;/-lm dazol - 1-
0

ylo)affose thsriitlerdomponnd aereefaivdise Spbd EvieldpB &b VS: m/e =270.3

2%\8 0- 6- (4-net hyl -i m dazol -1-yl)-benzonitril e was
acted with Eschennobser's salt in DMF for 5 h at 90

T. Evaporation of the sol vept, n@? vactive workup and

chr omat ography (Si 02, dichloro ane: met hanol = 100:0

t ©Fasra) 0-raéthyk Qilddnnduzoth,i -hH1 2ot rtaznlb [ 85-d [ blberzodidzepine

(yield: 29%9. Ms: W = 275.1 [ MtH]t. c)

13- (3- Chl or 0- 2- cyano- phenyl ) - 5- net hyl - 3Hi m dazol - 4-yl

niatanylolgy 16 exammesle §d,-[323-caoBHfluwoto-pldiythes-hiztan3ERayidis]-4-

| e 5¢c, . 1 . . .
gﬁ%ﬁ%ﬁoﬁv@w@l R aledids derammle 26w Headted with Sprmic hydrazide
yih)DMPeRz0Rit 4ti1ke° mers%%hteway\e\taﬁsofa@émd th@fysfﬁ'ae wag cHystallized

days at 4 T. The title conpound bt al ned

v@acpmé«l@%lsr,@ affbidrbe fide eompoundyss @n@ff-wm solmquid @7%) MS: m/e =
22'%%231\&%&{115\&%3] + d) 4-Chl oro-6, 10-di net hyl - 9H i nmi dazo |

41 triazolo [ 1,5-d1 [ 1, 4l benzodi azepi ne
30 In analogy to exanple 5
[ 3- (3-chl oro-2-cyano- phende) agl ?%yl 3H i m dazol - 4-
yi-@hbtory6} 0t dinmeath {iygH-amidaroe (y5ra |{ G2 tteiavals | I, 2d Hi gdbenizb diazepine
acetic hydra2|de in DVF for 24 h at 150 T. The
S0 2vEl q 4ayethplmidazohid piiithie was
chr onat ogr aphed (Si 02, WO 2006/ 063708
H@'ﬁhﬂ@gﬁ) 0540003, 2-6110rd+6€ﬂh@pd1m2dfram}e wes teapted with 4-

OO N —
Exmhﬁtﬁﬁ ForkCIEkoN @cetate Q)df@tﬁnft}ﬂ}d&hbrl the €8 Gorhpdund-vals obtained as

L2l LS b et B L i aeepne 5 11

[.3-(3-chl oro-2-cyano- phenyl ) - 5- net hyl - 3H-| m dazol -

W) ZeChiytq-6t (5t dibtethilansifiomethyi-rhedyidien @@Wlﬁb&%huﬂ&s
reacted with formc hydra2|de |n DI\/F for 24 h at 150

e sol vent e was. |
gﬂ FB%Q%%F&%W@& éﬁ I (al éolﬁé-yﬁ g)ﬁg%omtrlle was reacted
¥Gth BschenBFse8) setlbmfIQMﬁlf@rﬁ h lae9Q iq. IFeralicnraUmmpﬁulm dolaentaextractive

%{(Jrk hﬁ%&lﬁ%kﬂa&%%ﬂh‘f(?ﬁ)f’&(&br&%ﬁ eth%tﬁ? 1@%“& $8:2)
piforded]the Hilesempoyndiasz wijitese ld,]()béldz%h%burwé-WSl[Wm

B/drochl orlde (21: 1) a) 3 FI wor o- 2 (4- meth)fl-|mdazol
[ 3 -eyanpphenyl)-5-18 ,.. i) n-l_!_,; -trimethyl-

%nﬁn&hlﬁh}Jm&dpenzom trile was react ed with
A-methyl't m dazol e and potassi um carbonate for 16 h at

90 akalogyf fo¥kaRPUERUS. (MR A U 5 alitheHyYathiAbhe@B- 40 ethyl-imidazol- 1-yl)-
benzonitrile was reacted with methyl iodide for 2 days at 4 °C. The title compound was
obtained as a white crystalline material (yield: 88%). MS: m/e = 230.3 [M-NMe;]".

d) 4-Chloro-6,10-dimethyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine

In analogy to example 5d, [3-(3-chloro-2-cyano-phenyl)-5-methyl-3H-imidazol-4-
ylmethyl]-trimethyl-ammonium; iodide was reacted with acetic hydrazide in DMF for 24
h at 150 °C. The solvent was evaporated and the residue was chromatographed (SiO»,



fromEthyl acetate / diisopropylether the title
conpound was obtained as an off-white solid (yield:

wa2¥6/06318 NVR (300 MHz, DMBO): S = 2.19 (d, j PCOEP2043/012993
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3H), 7.26 (s with fine splitting, 1H), 7.71-7.89 (m
1H), 7.86-7.94 (m 3H) 20 b) _zq.
2- (5- Di et hyl am nonet hyl - 4- methyﬁ-im'dazol-l-yl)-3-f|u

Oflj e h a i -
SR ) ST L SRR s oppupds o0

r@b’é?%ﬂld(\meqﬂ%mﬁﬁr@é@e‘r’@ E Ryt ]n DVF for 16 h at 90

C. Evaporation of the solvent, aqueous workup and
chr omat ogr aphy (Si 02, di chIE#a(mRicﬁ%ne met hanol = 100: 0

TS SO AN 3 1L i

= 1.91 (s, 6H), 2.17 (s, 3H), 3.17 (s, 2H), 7.72-

(g S ople 5 [ aisblores np-phep o emshy - 3 il
y){h]nethyl]n@tmgthyl eynmammn |1qz;hde {ezaiingte 33a) wasdeaqyd tvith formic

FRERASe SIME for 24 hat 130°C, The pelyentovas quapsratpd gpd the resigpe was
cﬂmomb@gzxphﬁd £$iDe, dAdﬂonoaaadtamd rmthdmdiet ID@(] 0 toodhi: Do ffarnish the title

Rt s bs i oM G (AP RUPE NS Rys g el 2°
214.2 [ M NWe3]+ d) 1-Fl uorc%‘lo rlre&?y 9H—| m dazol
1,5-al f 1,2,41triazolof 1 4| benzodi azepi ne

Hyﬂlmonm[l@-m:le:thyl(ﬂl‘l -inidago [lzai-)g]/(g 063Titkz 61671, =RP20Q 065681388 2epine
0 to exanple
-hﬁa’('ofi]% é‘% (Ki%)jfl uor o- phenyl ) - 5- et hyl - 34 i m dazol -

fagg?ﬁhtf rlo]_z_[é_rn!leggtlnﬁl.-g ammpn Iz%m |ar|!del\élgscreact ed W|th

Evaporati on of the sol vent, agueous workup and
dheodtagoreapmply Bi B3; difletiroHeoranitilt wae razett bl 4- ~methylimidazole

188 ggtatsﬁuxgﬁcaﬁ)orfa he H Cf Al p aqioRe %ﬂT c{r{s‘?ﬁlnatlon

ori e salt was crysta
thybagegate %/éwgmy ez [the tilpgompasindyras obtanz@iaasan off-white

eldWQo/&)OQ@!I@IﬁI&?@Bo RET/, BR290 /6051299% 5@9@1@31{1’9‘ 7.26 (s with
e LA AR A S, o 5

(@efes 5 of forrrula
NRZ N(RLON NN -~

b) 2-(5-Dimethylaminomethyl-4-methyl-imidazol-1-y1)-3-fluoro-benzonitrile

In analogy to example 5b, 3-fluoro-2-(4-methyl-imidazol-1-yl)-benzonitrile was reacted
with Eschenmoser’s salt in DMF for 16 h at 90 °C. Evaporation of the solvent, aqueous
workup and chromatography (SiO,, dichloromethane:methanol = 100:0 to 98:2)
afforded the title compound as a light yellow oil (yield: 13%). '"H-NMR (400 MHz,
DMSO0): & = 1.91 (s, 6H), 2.17 (s, 3H), 3.17 (s, 2H), 7.72-7.92 (m, 4H)

c) [3-(2-Cyano-6-fluoro-phenyl)-5-methyl-3H-imidazol-4-ylmethyl] -trimethyl-

ammonium; iodide

In analogy to example 5¢, 2-(5-dimethylaminomethyl-4-methyl-imidazol-1-yl)-3-fluoro-
benzonitrile was reacted with methyl iodide for 2 days at 4 °C. The title compound was
obtained as a white crystalline material (yield: 92%). MS: m/e = 214.2 [M-NMes]".

d) 1-Fluoro-10-methyl-9H-imidazo[1,5-a][1,2.41triazolo[1,5-d][1,4]benzodiazepine
hydrochloride (1:1)




R2 1 wherein R is hydrogen, hal ogen, |ower alkyl,

| ower al kyl substituted by hal ogen, |ower al koxy, 10
woawsrocadokoxy substituted by hal ogen, nitro, PCT/EP2005/012993

cycloal kyl, -QCH2)m(CH)nmOH or -C=CR; R2is

hydrogen or nethyl; R3 is |owersal kyl, |ower alkyl

substituted by hal ogen, | ower a?kenyl | oner al kenyl

%ygﬁak ?Bgehﬁ]] ?31%% gén%vgiﬁu%ﬂ%m{%’l) 5. meth5y1 _3H- 1m1dazol 4-

lyhsctbslt] 1tt1me§u'1-@mng¢@m§m, tasidavasyrearigdogish forgric hgdramde in DMF for
Y a@l@? be, %a%&laSBM' 2’ %ﬁ%ﬁ&i&%F%g?iku?%gatch}%%g%hy (S5i0a,

Iomer

&Mkﬂeﬁ}ﬂmlemmmgnol + K0 tca?k@)%msqu@:thgnﬂn@mpgund as a free base.

PP LR PO OO ol ) . i

m5ﬁﬁlhbﬂﬂrlomer al koxy; 20 R is hydrogen or | ower
al kyl; R' is hydrogen, hydroxy or lower alkyl; nis
O, I or 2, misl,20r3; ois | or 2; 25 and their
" pharnmaceutically acceptable acid addition salts. WO
2006/ 063708 PCT/ EP2005/ 012993 -54 2. Conpounds of
formula | in accordance with claim1l, in which R3 is
| ower al kyl. 3. Conpounds of formula | in accordance
with claim2, which R3 conmpounds are
10-nethyl -9Hinmdazo [ 1,5-a] [ 1,2,4] triazolof
1,5-d] [ 1, 4] benzodi azepi ne,
3-fluoro-10-nethyl-9Himdazo [ 1,5-a] [ 1, 2, 4]
triazolo [ 1,5-d] [ 1, 4]benzodi azepine, 5
3-chl oro-10-net hyl -9H i m dazo[ 1,5-a] [ 1,2,4]triazolo
[ 1,5-d] [ 1,4]benzodi azepi ne,
10-et hyl -3-fluoro-9Himdazo [ 1,5-a] [ 1,2, 4]
triazolo [ 1,5-d] [ 1, 4]benzodi azepi ne, 3-chloro-
10-ethyl -9H i m dazo[ 1,5-a] [ 1,2,4] triazolo [ 1,5-d]
[ 1,4] benzodi azepi ne; 10-ethyl - 3-nmet hoxy-9H i m dazo[
1,5-a] [ 1,2,4] triazolo [ 1,5-d] |
1, 4] benzodi azepi ne, 3-chloro- 10-propyl-9H i m dazo[
1,5-a] [ 1,2,4] triazolo [ 1,5-d] |
1, 4] benzodi azepi ne, 10 3-brono- 10-propyl -9H i m dazo]
1,5-a] [1,2,4]triazolo[1,5-d] [1, 4] benzodi azepi ne,
3-i0do-10-nethyl -9Him dazo[1,5-a] [ 1,2,4]triazolo [
1,5-d] [1, 4] benzodi azepi ne,
4-chl oro- 3-fl uoro-10- net hyl -9H i m dazo [ 1, 5-4a]
(1,2,4] triazolo [ 1,5 d] [ 1, 4] benzodi azepi ne,
4-fluoro-10-nethyl-9H i m dazo[ 1,5-a] [1, 2, 4]
triazolo[ 1,5-d] [1, 4] benzodi azepi ne or



15 4-chl oro-10- et hyl - 9H i m dazo[ 1, 5- a]
[1,2,4]triazolo[1,5-d] [1, 4] benzodiazepine. 4.

wG@ao@oesms of formula | in accordance with cl aPoT/EP2008/012993

10

15

20

25

which R3 is -(CH2)n-cycloal kyl. 5. Conmpounds of

formula | in accordance with clggi.m 4, wherein the

conpound is 20

3-chl oro- 10-cycl opropyl net hyl -9H i m dazo [ 1,5-a] | ‘
1,2,4]triazolo [ 1,5 d] [ 1, 4]benzodi azepi ne. 6. i
Compounds of formula | in accordance with claim1, in
which R3 is |lower alkenyl. 7. Conpounds of fornula I

in accordance with claim6, \WdigR conmpounds are 25
10-vinyl -9Hinmdazo [ 1,5-a] [ 1,2,4] triazolo |

1,5-d] [. 1, 4] benzodi azeping, , 3-f | uaro- . . .
T0- vi RSB0 15 ol L iarold (5 i) dlhsrgofiadepipggerivatives
[of¥orhhulbenzodi azepi ne, 3-chl oro-10-vi nyl -9H i m dazo [

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

benzodi azepi ne, 3-chloro-10-(E)-propenyl-9Him dazo |

1,5-a] [ 1,2,4] triazolo[ 1,5-d] [ 1, 4]benzod|azep|ne

or 30 3-chloro-10-(2)-propenyl - 'dazo[l 5-a]
[1,2,4]triazolo[1,5-d] [1,4]A4 i azepi ne. 8.

Conpounds of formula I {g1 e with claiml1, in

which R3 is | ower alkeny?-., WO 2006/ 063708

PCT/ EP2005/ 012993 -55 9. Conpouhd$; of formula | in
accordance with claim8, in whi&hthe conpounds are
3-chloro- 10-((E)-2-cycl opropyl -vigtyl ) 9H i m dazo[

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

or 5 3-chloro-

WOhdréin) - 2- cycl opropyl -vinyl)-9H i m dazo[ 1, 5-a]

[1 2,4]triazolo[1,5- d] [1, 4] benzodi azepi ne. 10.

V\,her gly ﬁgcggglns,fhﬁlr ggﬁ %Vléﬁr ﬂlﬂ@@&%rquﬁlb%ﬁu@eﬂ)ahﬂbéen, lower alkoxy,

n
i n lnveokemeebiitieddy Slepen nl%u%ﬂO@bﬁp z)ag)é 1pOH or
10- et lpyrglp3- f 1 uoro- 9H-i m dazo [ 1, 5-4] 1, 2, 4]
triazolo | 1, 5- d] [ 1, 4]benzod|azep|ne
-chl.oro0; 10- et 9H i mi dazo[ 1, 5-a] [1, 2, 4]
i aZd @roﬁersmd‘?v‘ ‘%‘%4] benzodi azep| ne or
3 br ono- 10- et hynyl - 9H i mi dazo | al] [1,2
tR3 amlomve@ alkyb lcd«}er Rlkyl wpsmmdctm }a&_@pn;{ewexiazker@b Apoeradienyl

f f
!, B SRR OU B 016
13. Gd??pﬂuh!@l%lbéﬁltuﬁsirqmpbstltu‘ieﬁ bt belogern i és RHTIHAY P

12, MHsﬁBstQQﬂEH%H Bebstiddted by lower alkyl or is -(CHy)-NH cloalkyl lower

? r|f la Y%%P@ﬁa’}/l ?\EV% %%@H‘a}@ <£3rls logver]alkjyn}]/l p%‘ien 1, wherein

- chl ahe phéhybhigpyd wistlysithitéibr sabsthated by halgan, CFslo#eddlkyl or
trlaﬁolo £k1 5-d] [ 1, 4]benzodi azepi ne,

R’  is hydrogen or lower alkyl;

R”  ishydrogen, hydroxy or lower alkyl;
n is0, 1 or 2;

m isl,2o0r3;

o} islor2;

and their pharmaceutically acceptable acid addition salts.



3-fluoro-10-(3-fluoro-phenyl ethynyl)-9H i m dazo|
1,5-a] [1,2,4] triazolo [1,5 d] [ 1, 4] benzodi azepi ne,

waQ006/063708 PCT/EP2005/012993
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30

3-fl uoro-10-(3-chl oro- phenyl et hynyl )-9H i m dazo[ 1, 5-a]
[1,2,4]triazolo[1,5- d] [ 1, 4].bgnzodi azepi ne,
3-fluoro-10-(3-trifluoronethyl-phenyl ethynyl)-9H i m da

zo[ b @oﬁ‘]epo[un@ls &f fhktntlaa3®h&brdanee with claith, 141n which R is lower alkyl.

benzodi azepi ne,
- 3-fluoro-10-(3- net hoxy- phenyl thyny ) ; QFFI 1
1 [1, ac@pnqwnéz of opm Inzsccef qneq wit C!?élﬁz?o {Cﬁéﬂpounds are

3-fl uoro-10-(3- et hyl - phenyl et hynyl) OH- i m dazo[l 5-a]
[11)»1%eny1 -bHL. ﬁlﬁ@laﬂ{ 1,5-8, 3;'4 tlﬁazl;lo‘ﬂ B&H%R@%b@ﬁﬁﬂhz&@ pidE,

3- f -
-Buap-(ormt hmlt%—f%g@ﬁ%’qy R ST 22l i,

?c@ﬂm\m gl Ct?—é—@xlfngfa% msLa’:][i 2,4 rlag&@[rRobaa g 4%érﬁo@lh@épme,

20oshpe3 Aogr el ERdey | aBoos asgio so-dibbbaResisgtpine
iffEHIH}cﬁub-etmyl-@Fpﬁﬁﬁm £ 5% 1172, £k 1ot 4,5- W01 & b eALsTRO P,
ﬂﬂcﬁhﬂrbm@hw%ldmd@]oa Skl e+t siazale L 5l .49 benzadiazepine,
[315}5013:] i} 3;94‘]9}4 fﬂaﬂ%iﬂ ‘PES]a FL,..,Q]]tn&zolo ﬂS -d] 14 |benzodiazepine,

aﬁggfﬂ?u@ﬂ@@rmpﬂwféi@ildwdl S«nﬂé},éﬂ}tnp@lp@ 3- éMéA bgrradiprepine,
; Poh RS 1. hﬁhﬁg;ﬁ/ élgﬂ'a%z{?@ a?m?uh% [1al mnw%dlmfnﬁl@
y hal o I'n accor dance

vi- thiom é1ﬂn01@IOM¢tbh1 Ydbrimislaneld 5a?1é1>2>4 Jtriazolo(1,5-
%ﬂ&ﬂ%b%n%cfl&#g{n? vinyl) - 9H—| m dazo[ 1,5-a] [

tr I azo 1, 5-d] 1, 4] benzodi azepi ne_or
]_LBﬂ(lQroZleanthj)df%‘l-gntﬂfzq -I,QH,] [ 1n3.driagolal 16- é] 1,[4 benzodiazepine or
a1t nhazqkal .
cz)l%:le;sos ¢ or pﬂegp%rugl c?\]cz)(ﬁ[[lg)sf aﬁlpeq ﬁ%&]g@@ p gl 4]]$eméd1azepme
deflned in claiml, 10 whi ch process conprises a)

r eac%\,{ ﬁ%nﬁg&%ﬁ?ﬁpﬁg a Ifu? Q%l'cgan'é'e Fith Ll ]h th wiicN ! NDDI

razi ne and potassi um Rydr oxi
WHICEHL Ki-sfithatleyt.educt i on to a compound of formul a

5. Compounds of formula I in accordance with claim 4, wherein the compound is
3-chloro-10-cyclopropylmethyl-9H-imidazo[1,5-a][1,2,4]triazolo{1,5-
d}[1,4]benzodiazepine.

6. Compounds of formula I in accordance with claim 1, in which R’ is lower

alkenyl.

7. Compounds of formula I in accordance with claim 6, which compounds are
10-vinyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
3-fluoro-10-vinyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d}{1,4]benzodiazepine,
3-chloro-10-vinyl-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d] [1,4]benzodiazepine,
3-chloro-10-(E)-propenyl-9H-imidazo(1,5-a][1,2,4]triazolo(1,5-d][1,4]benzodiazepine
or
3-chloro-10-(Z)-propenyl-9H-imidazo[1,5-a][1,2,4] triazolo[1,5-d] [1,4]benzodiazepine.

8. Compounds of formula I in accordance with claim 1, in which R? is lower
alkenyl-cycloalkyl.



NCHB NRN NN -~2RI-1 wherein R and R2 are
as described in claiml, or b) reacting a conpound of

wobanmleatosN O N H RN NN -~ 20 RZ Il WO PCT/EP2005/012993
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2006/ 063708 PCT/ EP2005/ 012993 -57- with an ani ne of

formul a H2ZN-cycl oal kyl, in thespresence of NaBH4 5 to

a conpound of forrula NHH NNHR 1 RIs- N N? RZ

R i s oyCémpbliyds off&niel ini atcdidamuedviBclaine8 ds visdrthielehpounds
Il\lgﬁd ?QIT\L or c¢) reacting a conmpound of formula N O

3-chloro-10-((E)-2-cyclopropyl-vinyl)-9H-imidazo[1,5-a] [ 1,2,4] triazolo[1,5-
d][1,4]benzodiazepine or
3-chloro-10-((Z)-2-cyclopropyl-vinyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-
d][1,4]benzodiazepine.

10. Compounds of formula [ in accordance with claim 1, wherein R? is lower

alkynyl.

11. Compounds of formula I in accordance with claim 10, which compounds are
10-ethynyl-3-fluoro-9H-imidazo[1,5-a] [1,2,4]triazolo[1,5-d][1,4]benzodiazepine,
3-chloro-10-ethynyl-9H-imidazo(1,5-a] [1,2,4]triazolo[1,5-d][1,4]benzodiazepine or
3-bromo-10-ethynyl-9H-imidazo[1,5-a][1,2,4]triazolo(1,5-d] [1,4]benzodiazepine.

12. Compounds of formula I in accordance with claim 1, in which R’ is optionally

substituted lower alkynyl-phenyl.

13. Compounds of formula I in accordance with claim 12, which compounds are
3-fluoro-10-phenylethynyl-9H-imidazo[1,5-a]{1,2,4] triazolo[ 1,5-d][1,4]benzodiazepine,
3-chloro-10-phenylethynyl-9H-imidazo[1,5-a] [1,2,4] triazolo[1,5-d][1,4]benzodiazepine,
3-fluoro-10-(3-fluoro-phenylethynyl)-9H-imidazo(1,5-a][1,2,4]triazolo (1,5- '
d}[1,4]benzodiazepine, '
3-ﬂuoro—10-(3-chloro—phenylethyn71)-9H-imidazo [1,5-a}{1,2,4]triazolo(1,5-
d}[1,4]benzodiazepine,
3-fluoro-10-(3-trifluoromethyl-phenylethynyl)-9H-imidazo[1,5-a][1,2,4] triazolo[1,5-
d]{1,4]benzodiazepine,
3-fluoro-10-(3-methoxy-phenylethynyl)-9H-imidazo 1,5-a][1,2,4]triazolo(1,5-
d][1,4]benzodiazepine,
3_fluoro-10-(3-methyl-phenylethynyl)-9H-imidazo[1,5-a][1,2,4]triazolo(1,5-
d][1,4]benzodiazepine or
3-fluoro-10-(3-isopropyl-phenylethynyl)-9H-imidazo[1,5-a][1,2,4]triazolo(1,5-
d][1,4)benzodiazepine.

14. Compounds of formula I in accordance with claim 1, in which R® is lower
alkynyl-(CR'R”),OH.



N NN ~ RIl 10 with a conmpound of fornula
RAR5=PPh3, wherein R4 and R5 are independently
woydrepgens hal ogen, | ower al kyl or cycl oal kyl pCT@®P2005/012993
compound of formula RA RS NN 1 ~RN NN Z R1-3
15 wherein R and R2 are as desggibed in claim1, or
d) hydrogenating a conpound of fornula WO 2006/ 063708
PCT/ EPR QRipdha898f forthlai4n Barordinkk withMla¥ 14Réhich 3omipBund is

f\?—%ﬁ%rwej&Q%ygzoxﬁgj-gegh%l—%ug?%?’ﬂlbq-l-?rtli a(z)cr) [IIH:Jg] [ 5&,4?&&&0 [1,5-

d][1,4]benzodiazepine.

16. Compounds of formula lin accordance with claim 1, wherein R’ is lower alkenyl
5 substituted by halogen or is lower alkyl substituted by halogen.

17. Compounds of formula I in accordance with claim 16, which compounds are
10-(2,2-difluoro-vinyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine or
10-(2,2-difluoro-ethyl)-9H-imidazo[1,5-a][1,2,4]triazolo[1,5-d][1,4]benzodiazepine.

18. A process for preparation of compounds of formula I as defined in claim 1,

10 which process comprises

a) reacting a compound of formula

N

7

N/ H
R1

N

[N

N
he

-

I

15 with hydrazine and potassium hydroxide by Wolf-Kishner-reduction to a compound of

N
=~ CH
Vs
R1
N\
N

N
he

formula

I-1

wherein R! and R? are as described in claim 1, or

b) reacting a compound of formula

II



,, ~Z R1-4 5 wherein R4 and R5 are independently

hydr ogen, hal ogen, |lower allcyl or cycloal kyl and R
wandcRd3mse as described in claiml, or e) reaeCrmyg2@5/012993

compound of formula NO NH RN N? Z RII 10 with

a conmpound of forrmula O 0,Ove -B7GVk N2 15 to a

conpound of fornmula WO 2006/ 063708 PCT/ EP2005/ 012993

-50 N NR, I CNN,N~RZ 1-5 wherein R and R2

g][“%f]g%m%sgjceﬁ&?%%i chI gi r|{|1 1i\| ﬁlr f) reacting a conmpound
H,N-cycloalkyl,
in the presence of NaBH,
5 toacompound of formula
Nr /  NHR

R is cycloalkyl I-2

wherein R! and R? are as described in claim 1, or

c) reacting a compound of formula

{ {ﬁ
R1
o
B I
10
with a compound of formula R*R*=PPhs, wherein R* and R’ are independently hydrogen,
halogen, lower alkyl or cycloalkyl,

to a compound of formula

m_a
:; z-*\\z
z
- N

N
he

15 wherein R' and R? are as described in claim 1, or

d) hydrogenating a compound of formula



Z RI1Il 5 wth hydrazine and potassi um hydroxi de by

Wl f - Ki shner-reduction to a conpound of formula ~Nlic
we2008/068708] N N 12 1-6 10 wherein Rl and R2 aCE/ER005/012993

described in claim1 and Ris lower alkyl, or g)

reduci ng a conpound of formulai®N O N R R LC N NN

R2 Il with a reducing reagent, such as sodi um

bor ohydri de, to a conpound of foRr 15 WO

2006/ 063708 PCT/ EP2005/ 012993 \r 60/ HOH NR RLCN

NN RZ I-7 wherein R and RZ as described in

claim1l and Ris |ower al h) reacting a

conmpound of formula 1

N
2
R 1-3
in the presence of Pd/C
to a compound of formula
RY R®
(/N
N—?/
R1
| N
N
N
he
I-4

wherein R* and R® are independently hydrogen, halogen, lower alkyl or cycloalkyl and R’
and R? are as described in claim 1, or

e) reacting a compound of formula

2
R II
10

with a compound of formula

15 to a compound of formula



RZ 1V 5 wth a conpound of forrmula X-Ar wherein X is

-B(OH) 2, -ZnBr, -ZnCl or -Sn(alkyl)3 and Ar is
wonswshssiosut ed or substituted phenyl or unsubSCITiERR@E/012993

or substituted pyridyl, |o under pall adi un(0)

catalysis to a conpound of forbfwta rNAr NED R 1 N

, N,N Rz 1-8 wherein R and R2 are as described in

claim1, or 15 i) reacting a d of formula N 1
RN NN 12 |V WO 2006/ 0637 / EP2005/ 012993

-61- with a conpound of _fefta X = Ar wherein Ar is
unsubstituted or substiRul phenyl or unsubstituted

or substituted pyridyl, unde llladi um(0) or
copper (1) catalysis 5 to a covmge%d of formula ~N Ar
N Rl 2

R I-5

wherein R' and R? are as described in claim 1, or

f) reacting a compound of formula

R III

with hydrazine and potassium hydroxide by Wolf-Kishner-reduction to a compound of

formula

R* 1-6

10 wherein R' and R* are as described in claim 1 and R is lower alkyl, or

g) reducing a compound of formula

R 111

with a reducing reagent, such as sodium borohydride, to a compound of formula
15



N NON ° R 1-9 wherein R and R2 are as described in
claiml1, or |) reacting a conpound of formula rN R3

woOl2006@6378 N N z 10 R 1-10 wherein X i s hal ogemEP2005/012993

10

15

preferably bromb, wth a conmpound of formula R -2zZnCl
or R-Sn(alkyl)3 wherein R is60ewer alkyl,
cycloalkyl or -C = CGR 15 under palladi un(0)
catalysis to a conpound of forli\rlulH R3 RN1~N
N? Z R 1-11 wherein R2 and R¥ as described in
claiml and R is lower alkyl ,N<fcloBlkyl or 20
-CCGR, or k) reacting? pound of fornula WO
2006/ 063708 PCT/ EP2005/ 012983\ _-2- NR3 N X N -~N

N
N2
X

R I-7

—

wherein R! and R? are as described in claim 1 and R is lower alkyl, or

h) reacting a compound of formula

| N( %—l
R1
o
N\/(':
R

I\Y%

with a compound of formula
X-Ar
wherein X is -B(OH),, -ZnBr, -ZnCl or -Sn(alkyl); and Ar is unsubstituted or substituted
phenyl or unsubstituted or substituted pyridyl,
under palladium(0) catalysis

to a compound of formula

wherein R! and R? are as described in claim 1, or

i) reacting a compound of formula



R 1-10 wherein X is halogen, preferably fluoro, wth

a conpound of formula R -ONa 5 wherein R' is |ower
wal2bosloeems - (CH2) nO( CH2) , nOH to a conpound of PoTmPR@sAI2993

R3 N1~ RN NN ~ RzZ1-12 wherein R2 and R3 are

as described in claim1l and RL 4. | ower al koxy or 10

-Q(CH2) MO(CH2) nCH or 1) reacting a conpound of fornula

rzi Nm%g with a conmpound of forrmula O

I—éNd,}'RICA uﬁd\%fﬁfglato a conpound of fornmula WO

2006/ 063708 PCT/ EP2005/ 012983 ==B8"NR3 NRLi I N N

Nyhérein Ar is unsubstituted or substituted phenyl or unsubstituted or substituted pyridyl,
under palladium(0) or copper(l) catalysis

5 toacompound of formula

m! -
Z
z

"~
R® I-9
wherein R! and R? are as described in claim 1, or

j) reacting a compound of formula

N
F{Re’
ie
N T\N
\gz
10 [-10
wherein X is halogen, preferably bromo,
with a compound of formula
R!-ZnCl or R'-Sn(alkyl);
- wherein R is lower alkyl, cycloalkyl or -C=C-R’
15 under palladium(0) catalysis

to a compound of formula

R* 111

wherein R® and R® are as described in claim 1 and R' is lower alkyl, cycloalkyl or
20 -C=C-R,or

k) reacting a compound of formula



R2 1-13 wherein R and R2 are as described in claiml
and R3 is |ower alkyl, and, if desired, converting a

woanpmdsmsof fornmula | into a pharmaceuti cal | yPCT/EP2005/012993

5

10

15

acceptable salt. 5 19. A compound of fornula I
according to claim1, whenever-9¢epared by a process
as clained in claim18 or by an equival ent nethod. 20.
A nedi canent contai ni ng one o‘z r% compounds of

NCV |

formula | in accordance wth 1 and
phar maceutical |y accept ah Excipi ents. 21. A
nmedi canent accordi ng t X 20 for the treatnent of

di seases related to the to GABA A a5 subunit sel ected
fromcognitive enhancer or cogapgtive disorders. 22. A
medi canent according to clai mg.i?zfor the treatnment of
Al zhei mer' s di sease. 23. The uSe of lal&conpound of

f ' jm1 for the preparation of
a&%ggiln?g#e}%fo%%’%rt Y Blr@;lotqhbnt of cognitive enhancer
owitbegninpourd df omdbr s. 24. The use of a conpound of
formula | according to clainmi. t he preparation-of
15 a nedjcanment for the treatnment of Al zheiner's

divherameR' B loweFhatkyl o AH O @HNeOE nbef or e descri bed.

to a compound of formula

-

N 3

= R

, g {

R‘l

{:@;N
N

N~

R

I-12

wherein R? and R? are as described in claim 1 and R is lower alkoxy or
-O(CH3)mO(CH2),,OH or

1) reacting a compound of formula

with a compound of formula

toa compound of formula



WO 2006/063708 PCT/EP2005/012993

10

15

2

[N
N \:g 2
I-13
wherein R' and R? are as described in claim 1 and R® is lower alkyl,
and, if desired, converting a compound of formula I into a pharmaceutically acceptable
salt.
19. A compound of formula I according to claim 1, whenever prepared by a process

as claimed in claim 18 or by an equivalent method.

20. A medicament containing one or more compounds of formula I in accordance

with claim 1 and pharmaceutically acceptable excipients.

21. A medicament according to claim 20 for the treatment of diseases related to the

GABA A a5 subunit selected from cognitive enhancer or cognitive disorders.
22. A medicament according to claim 21 for the treatment of Alzheimer’s disease.

23. The use of a compound of formula I according to claim 1 for the preparation of

a medicament for the treatment of cognitive enhancer or cognitive disorders.

24. The use of a compound of formula I according to claim 1 for the preparation of

a medicament for the treatment of Alzheimer’s disease.
25, The invention as hereinbefore described.

%%



