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{57) Abstract: The present invention relates to compounds of formula () wherein R1 is halogen
or lower alkyl; R? is hydrogen, lower alkyl, cycloalkyl, -(CH;,),.-phenyl, wherein the phenyl ring
may be substituted by lower alkoxy, or is (CHy)y-indolyl; B3 is C(OYO-lower alkyl, -C(O)OH,

or a five membered heteroaromatic group, which rings may be substituted by lower alkyl or
cycloalkyl; nis 0, 1or2; mis 0, 1 or 2 ; and their pharmacentically acceptable acid addition
salts. It has been found that this class of compounds show high affinity and selectivity for GABA
A a5 receptor binding sites and might be useful for the treatment of cognitive enhancer or of
cognitive disorders like Alzheimer's disease,

BENZAZEPI NE DERI VATI VES AS GABA A

n.re es to
Qbe ‘Jﬁ(ﬁ{; Rl err]
wher ei n the




may be substituted by | ower alkoxy, or is (CHerr])[err]-indoly]; Rerr] is
C(OOIlower alkyl, -C(OOH, or a five nenbered heteroaromatl C oup, V\/m ch'
rings may be substituted by lower alkyl or cycloal kyl ;¥iebep2 (%f
is 0, 1Weoxedd3aind their pharnmaceutically acceptabl e aci Elcmwoﬂm sal ts.
It has been found that this class of conpounds show high affinity and
selectivity for GABA A a5 receptor binding sites and m ght be useful for
the treatnent of cognitive enhancer or of cognitive di.sorders like
Al zhei mer' s di sease. 25 Cctober -2bG5 WD 02/094834 - 1 PCT/ EP02/ 05121
| M DAZO 1, 5- Al PYRI M DO 5, 4- D! ' 1! BEI ZAZEPI NE DERI. VATI VES AS GABA A RECEPTOR
MODU LATORS The present invention is concerned with substituted i m dazo[
1, Syakpdd: H‘ 619 Bydrurdd , «L ]])b@”ﬁ@t&%'ﬁ:pﬂvéj%%hy@trg\\/%sAQfGAtBQe 2 Tl g 1@ ob@r mul a
wher gplols R i's hal ogen or | ower al kyl; rogen, |lower a
cycl oal kyl, -(CH,),-phenyl, wherein the phenyl ring may be substltut ed by
| oner al koxy or is --(CH2)mindolyl; R-is -C(0)O-lIower alkyl, -C(O'CH, or
afive sl iRk ®6PR i . AL substituted
2ty m@[ﬂbké i C{%’ Oa%@}ﬂe@m%{&m %éduﬁm T K518 lci/ﬁ[g,g-t hoir
phar.mac ERAEEPing b’?ta‘fﬂsé’fﬁ@lf@l@’dégfqrmisal ts. 'it has now been found
that this class of conmpounds show high affinity and selectivity a for GABA
A as receptor binding sites and m ght bﬁ useful for the treat ment of
cognitive enhancer or of cognitive di §or ger® i ke Al zhei mer' s di sease.
Receptors for the major inhibitor lrptransm tter, gamma- am nobutyric
acid (GABA), are divided intm; ol asses: (1) GABA A receptors,
whi ch are menbers of the Ilganél- d_ion channel superfamly and (2) GABA
B receptors, which are nenbers of 20 fhe\ protein |inked recept or famly.
The GABA A receptor corrpl ex which is a?..N

R? ,I.

1)

wherein

1 : .
s R s halogen or lower alkyl;

R® is hydrocren, lower alkyl, cycloalkyl, -(CHa),,-phenyl, wherein the phenyl ring may
be substituted by lower alkoxy, or is —{ CHz)m-indolyk

3 .
R 15 ~C(O)O-lower alkyl, -C(Q)OH, or a five membered heteroaromatic group,

10 which rings may be substituted by lower alkyl or cycloalkyl;
n o is0,lor;

~ and with their pharmaceutically acceptable acid addition salts.

| - It has now been found that this class of compounds show high affinity and selecﬁvity
15 for'GABA A 05 receptor binding sites and might be useful for the treatment of cognitive

- enhancer or of cognitive disorders like Alzheimer’s disease.

Receptors for the major inhibitory: neurotransmitter, gamma-aminobutyric acid -
'(GABA), are divided into two main classes: (1) GABA A receptors, which-are members of
| the ligand-gated ion channel superfamily and {2) GABA B receptors, which are members of
20 the G-protein linked receptor family. The GABA A receptor complex which is a




WO 02/ 094834 -2 25 Cctober 2005 PCT/ EP02105121 nenbrane bound
- heteropentaneric protein polynmer is conposed principal I% of a, (3 and y

subuni ts. ly a total nunber of 21 subunits of t é)‘:@%%?o 5receptor
have been%qaé)zz@ggénd sequenced. Three types of subunits (FYERLAG -are
required for the construction of 5 recpnbi nant GABA A receptors which nost

closely mmc the biochem cal, electrophysiological and pharnacol ogi cal

f ti ' A obt ained. f ' [ I'l's.
There 1 sTeisAE- bl ERER e BRERE BB TERBE: e B EPRIC R PlafE: een
t he a ansbbumtsbunits. Anong the reconbi nant GABA A receptors, al (32y2

I m ff f .th I ical 1 7l bt : s a2(32y2,
(3292 any TR Pl it A A unptihe GBBA § herebr Rive o ARBef Dean
shown bya e Neyreh @ daMHreSk ek 8Rsulblnito s lBQxlﬁ'd?_) %%/rweg@i%‘édltghﬂe%nﬁthﬁioh@ S

benzodi azepi e receptor ' nverse_agoni st ( CM enhance spatial learning in
t he Mr r recom@irantiz A Moweoptars whisthoom daskipmimic the bivgbemicanal |

benzodi -aa@&kmy&ﬁméapsn& hColo A8 B REBREDEady %%@/AJA%@&@@&%&%%&' sant .
't hel s agentsin h

whi ch prevent's ‘theiT use @as cognition enhancing 'S-1n hunmans. In
addi t i onfropheseimediapduric sels: $here is stusing cvideaceibehthe behzodizapyinabindingsiteor

SRS e R D AR SR PR BB SRR o

recept orrrmnmin%feﬁee@o@a{&é%sicﬂ -I%RREB}S?Q&%&EEQ&E Yapt ghai s useful.

for enhancing codgnition wth reduéed or w'thout proconvul sant activity. It

i s aliso @BEBLhbE channikaréBAedtyps-Ii Byfer se agoni sts which 20 are not free of
-activity at GABA A al and/or a2 and/or O receptor.binding sites but which"

are functionally, selective far. a5 co i.ni n u ifs. jpverse
agoni sts whi Eh28pee @'Et\iﬁy\}ggm%}?ar@Bg\ts elios @M?ﬁgﬁ&ha@ﬁy‘g@aﬁ?\?a y free
of acti vy , =W, i? B-CEHE I ndl 41 sRyef erred.
bj ect s V%éf%'? ﬁ%z res eﬁﬁ%ﬂbéﬁﬁﬁs?‘%ﬁ%ﬂéﬁg (?:o nmpo Ell ggcsetyg? H%}(ﬁ)l% rrrla1 P‘éﬁllsﬂig %OIMS

phar mac ewhieeiabiey Hodevas paPlkiling oslitdricénvenkionilbepasdidzepine rakptohinvelsave

ment i oned corgpounds, medi canents. | . . .
. agonists are proconvulsant or convulsant which prevents their use as cognition enhancing

15 agents in humans. In addition, these compounds are non-selective within the GABA A
receptor subunits, whereas a GABA A o5 receptor partial or full inverse agonist which is
relatively free of activity at GABA A a1 and/or &2 and/or a3 receptor binding sites can be
used to provide a medicament which is useful for enhancing cognition with reduced or
without proconvulsant activity. It is also possible to use GABA A o5 inverse agonists which

20 are not free of activity at GABA A ol and/or o2 and/or a3 receptor binding sités but which
are functionally selective for a5 containing subunits. However, inverse agonists which are
selective for GABA A o5 subunits and are relatively free of activity at GABA A o1, ¢12 and

a3 receptor binding sites are preferred.

Obj'ects of the present invention are compounds of formula I and pharmaceutically
25 acceptable salts, the preparation of the above mentioned éompounds, medicaments
' containihg them and their manufacture as well as the use of the above mentioned
‘compounds in the control or prevention of llnesses, especially of illnesses and disorders of

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

The most preferred indication in accordance with the present invention are cognitive

30 disorders, like Alzheimer’s disease.




contai ning themand their nmanufacture as well as the use of the above

mentioned conpounds in the control or prevention of illnesses, especially
of illnesses. and disorders of the kind referred to ea¥Q#bepd005n t he
manuf acture of correspondi ng nedi canents. The nost preferred indication in
accordance with the present invention are cognitive 30 disorders, |ike

Al zhei mer' s di sease. 25 October 2005 -33-A first aspect of the present

L O PP S58y ROBRIT ks AR5 fyiad SR LS 1

cycl oal kyl , férgtddd phenyl, wherein the phenyl ring may be substituted by
Cl-C7 al koxy, or is -(CHZ),, indolyl; is -CCOO C, -C7 alkyl, -C(OOCH, or
a five menbered heteroaromatic group, which rings nmay be substituted by
Cl1-C7 al kyl or cycloalkyl; is 0,1 or 2; rgle O, I or 2; and their
pharmaceutically accept abI e acid additi or(s &3 A second aspect of the
present invention provides a nedica - aining one or nore conpounds
of formula | according to the fi (R nd pharmaceutically accept-abl e
excipients. Athird aspect of the pr vention provides a process for
preparing a conpound of formula I accor diny to the first aspect, which
process conprises a) reacting a compounc \PiNfOI’m.H a 25 Cct ober 2005 -3a

W th phosphoroxychl ori de 7 R? ;

wherein

gt  ishalogen or C;-Cralkyl;
R s hydro gen or Cy-Cyalkyl, cycloalkyl, ~(CHy)m-phenyl, wherein the phenyl ring may
be substituted by C;-C alkoxy, or is ~(CH3)y-indolyl;

R is—C(0)0O- Ci-C alkyl, —C(O)OH, or a five membered heteroaromatic group, which
rings may be substituted by C)~C alkyl or cycloalkyl;

n  isD,lor2;
m is0,1or2;
and their pharmaceutically acceptable acid addition salts.
A second aspect of the present invention provides a medicament containing

one or more compounds of formula I according to the first aspect and

pharmaceutically acceptable excipients.

A third aspect of the present invention provides a process for preparing a

compound of formula I according to the first aspect, which process comprises

a) reacting a compound of formula




to give a conmpound of formula C wherein the substituents R and R2 and n
have the significances given in claiml1l, and reacting this conpound with
Me2N'NPR3 |v to a conmpound of fornula Mee N and cycli si #gOetlies 25npound
with McCO2H to a conpound of formula 25 Cctober 2005 -3b | wherein R -R3
and n have the significances given insglaiml, or b) reacting a conpound of
formula Cl' wherein the substituents R""and R2 and n have the significances
given in claiml, with N-R 1Va to give a compound of fornmula I, or c)

nodi fyi ng- one or nore substituents RWw thin the definitions given above,
and if desired, converting the conpourils @btained into a pharnmaceutically

acceptable acid addition salt. 1A f spect of the present invention
provi des a conpound of fornula(R); rding to the first aspect, obtainable
by a process of the third aspect. aspect of the present invention
provi des the use of a conmpound of N/ :
' 7Ny
R®
with phosphoroxychloride
* to give a compound of formula.
Cl
N-*——
(RY);
/A
N =N
R)" il

wherein the substituents R' and R? and n have the significances given in claim 1,

and reacting this compound with

- to a compound of formula

. and cyclising this compound with

" to 2 compound of formula




formula | in the.first aspect for the preparation of a nedicanent for the
treatnment of diseases. 25 October 2005 WD 02/094834 PCTI EP02145121 - 3c-
The following definitions .of the general terns used i n2:@etoksr 8&d¥nt
description apply irrespective of whether the ternms in question appear
al one or in combination. As used hergin, the term”lower alkyl" denotes a
straight- or branched-chain alkyl group containing from1-7 carbon atons,
for exanple, nmethyl, ethyl, propyl, isopwopyl,, n-butyl, i-butyl, t-butyl
and the-like. Preferred I ower al kyl grdupg—dfe groups with 1-4 carbon
atoms: The term "Il ower al koxy" den g-group wherein the al kyl residues
[

are as defined above, and whi ¢R')j tached via an oxygen. atom The term
"hal ogen" denotes chlorine, iodine~fFlyord ne and brom ne, .10 The term
"cycl oal kyl " denotes a cyclic al kyl ri gf\having from3 to 7 carbon ring
atons, for exanple, cyclopropyl, cyclopestyl or cyclohexyl. The term"five
menbered heteroarornatic group” denotgs, for exhnple 1, 2, 4- oxadi azol es,
fiiryl, pyrrolyl, thienyl, imdazolyl, pyrazolyl, isothiazolyl, isoxazolyl
and the like. Preferred are 1,2, 4-oxadiazolyl and isoxazolyl groups. 1.5
The t er nvhessiy FraBetnd & havethe significainies given én daidi Lioon sal ts" embraces salts
with inorganic'and organic acids, such as hydrochloric acid, nitric acid,
sul furi cpRehdin L lE] i, citric acid, formc acid, fumaric acid,
mal ei c agﬁg%qgé%f?k acigfggﬁgggﬁic acid, tartaric acid, methane-sulfonic
acid, p-toluenesulfonic acid and the like. Exenplary preferred are
conpounds, which have a bi ndi ng activit%q(Xﬁ) of lower 15 20 nMand are

- selective for GALA A a5 subunits _ang ase telatively free of activity at
GABA A al, a2 and O receptor b iteg. Preferred conpounds of formula
1 are those, in which R3 is the group - Q&0 lower alkyl. Exenplary"
preferred are conpounds of this group, Mmherfein Rl is hydrogen and R - is
as-descri bed above, for exanple the folgﬁﬁﬂngiconpounds: 25. .

.9H i m dazo[ 1, 5-a] pyri m do[ 5, 4-d] [1] béizazepi ne-10-carboxylic acid ethyl
ester, ' : '

wherein the substituents R' and R* and n have the significances given in claim 1,
with

N = R3 :
Va

to give a compound of formula I, or
c) modifying onc or more substituents R'-R* within the definitions given above, and

if desired, converting the compounds obtained into a pharmaceutically acceptable acid

‘addition salt.

A fourth aspect of the present invention provides a compound of formula [

according to the first aspect, obtainable by a process of the third aspect.

A fifth aspect of the present invention provides the use of a compound of
formula I in the first aspect for the preparation of 2 medicament for the treatment of

diseases.



6- propyl -9H i m dazo[l 5-a] pyrirnido[5,4-d] [|]benzazepine-| 0- car boxyl I C
acid ethyl ester, (1 nmet hyl et hyl ) - 9HY

i m dazo[ 1, 5-a] pyrinido[5,4-d][I|.]benzazepi ne-i 0- car boxy4d @cteker @05et hy|
ester, Gyeyé’p%'ﬁ%pyl 9H i mi dazo[ 1, 5- aj pyri ani do[ 5, 4-d]  PCT/EP02/05121
[1]benzazep|ne 10-carboxylic acid ethyl. 30 ester, -

6-[ (4-rnet hoxyphenyl)rret hyI] OH i m dazof 3¢;5- al pyri mdo[5,4-d] [I

] benzazepi n .Oct.0 200; %/ 09 1834 PCTI EP02/ 05121 -4 car boxyl ic
aci d. et hyl 321[6 D vpng de 1txonso the general terms used in the present description apply

6- met hylir@dpectivectdzdiethed tlad teyths W Eefthordapkid didRnzaz ebhibendiloncar boxyl i c acid
ethyl ester. Further preferred conpounds of fornmula I are those I n which

YR TEIERNEERi N e
3-fluor @ @lmnﬁynuglﬁrqm drﬂ@zqugtsm,] ﬁgycxam;dg[rﬁgthyld@thyl propyl, 1sopr0pyl

]benz«:aqubﬁ@- ;Lgug}qtrthmfy[langtgglﬂgg ethyl ester; 3-fluoro-6-propyl-9Himdazo [
1, 5-a] 1 ] benzazepi ne- | 0- car boxylic acid ethyl ester, -

10 3-fl 3%?% SA%‘VEZF\%WWPEPWF proyys Withdad S1reomatg sy i i do[ 5, 4- d]

[1]benzazepi ne-10- carboxylic acid ethyl ester, :
6- cycl opr opilhe 8erfrt tiower ﬂkbxyf‘rﬂdmee[a §1‘05p ajhieyein medﬂlgﬁ rétidlles bre as defined

1] .benza | _ester or
br ono- 6%%‘%825?{1%&@ %g")zé ng ]O%Pr% y0&%[5 4-d] [ 1] benzazepi ne- 10- car boxyl i ¢

-acird 15 et hyI ester. Furtherlpﬁreferred conpounds of formula I are those,
i n-whi ch R3TP&tarpe” denogesshloyiagi iadipieyfluagineiapdsbaenlind., R2 is | ower
alkyl; nis 0 or | and R' is, halogen, for exanple the fol | ow ng

corrpmimds The {Bnx }y@lggﬁg@ayﬂm&s& h&ﬂ@ﬂlrﬁ%qhav?nyﬁbmﬁs f@i&%o&’}'ﬁ& m daZO[
a i neor
11- met E &’g g‘rﬁ’ 1CYCL°8]‘£F?{7ICY “)tﬂSH-CYﬂSO}E?xH 12-tetraaza-

The term “five membered heteroaromatic group” denotes, for example 1,2,4-

oxadiazoles, furyl, pyrrolyl, thieny], imidazolyl, pyrazolyl, isothiazolyl, isoxazolyl and the
Yike. Preferred are 1,2 ,4-oxadiazoly] and isoxazolyl groups.

15 The term “pharmaceutically acceptable acid addition salts” embraces salts with

' inorganic'and organic acids, such as hydrochloric acid, nitricrﬁcid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic
acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

Exemplary preferred are corﬁpounds, which have a binding activity (Ki) af lower 15
20 nM and are selective for GABA A o5 subunits and are relatively free of activity at GABA A

" al, o2 and o3 receptor binding sites.

Preferred compounds of formula { are those, in which R'is the gioup —C(0)O-lower
. alkyl. Exemplary preferred are compounds of this group, wherein R! is hydrogen and R* is

as described abO\re, for example the following compounds:

- 25 9H-imidazo(1, S-a]pynnudo[S 4- d][l]benza2ep1ne-10 -carboxylic acid ethyl éster, -
6-propyl-9H-imidazo{1,5-a]pyrimidof5,4- d][l]’benzazepme-lo carboxylic acid ethyl ester,
6-(1-methylethyl)-9H-imidazo{1, S-a]pyrlmldo[s 4- d][l]benzazepme-lo carboxyhc acxd

" ethyl ester, - : '
. 6-cyclopropyl 9H-imidazo(1 S-a]pyrmudo[s 4- d][l]benzazepme—l()—carboxyhc acid ethyl
30 ester, : : |
6- [(4-methoxyphenyl)methyl] 9H-1mxda/.o[1,5 a) pynrmdo[s 4-d][1]benzazepme—10—




di benzo [ e, gj azulene. The present conpounds of forrmula | and their
pharmaceutically acceptable salts may. be prepared by nethods known in the
art, for. W Ss3,0Y Processes described bel ow, 25 a) re&¥tdbaZ00a conpound
of formila R WEh phosphor oxychl orj de 25 Cctober 2005 \RS'827%843834

PCT/ EPO2/ 05121 5 to give a conpound of formula C (Rl wherein the
substituents R and R2 and n have the significances given above, and

reacting éahb@qﬁgaa@gﬂgléa{eglngEZN N , RB3 51V to a conpound of formula Me2N

N and cycli si )gthls MC2H 10 to a conpound of formula I -
wher ei n” F¢- “F?éﬂ T?é{“ﬁnﬁé?ﬁé ’ﬁhﬂPﬁl@ﬁﬁlqwxéa’ﬂéﬂbe@aneaﬁbvabouﬂmlayldreéla’&:Esterg a
conpound of fornula WO 02/09.834 25 Cctober 2005 PCTI EPO2/ 05121 wherein

the substit UeFﬁr&eR%ré&fEd'%%n@ﬁ%n@s BeERmLRE 5t Gbd, L ARERRY e Qrd.uﬁ claim1,
—~C(O)O-lower alkyl, R? is as described above and R' is halowen, for example the foll»:mnntT
5 compounds:

73-ﬂﬂ0ro—6—methyll-9H -imidazo[1,5-a] pyrimido[5,4-d][1]benzazepine-10-carboxylic acid
ethyl ester, |
3-fluoro-6-propyl-9H-imidazo[1, S—a]pynmido[s 4-d][1]benzazepmeulo-carboxyhc acid
- ethyl ester, | :
10 3-fluoro-6-(1-methylethyl)- 9H—1m1dazo[ 1,5-a]pyrimido[5,4- d][l]benzazepxne-lO—
carboxylic acid ethyl ester,
6-cyclopropyl-3-fluoro-9H-imidazo[1,5-a]pyrimido[5,4-d) [ 1]benzazepine-10-carboxylic
acid ethyl ester or
3-bromo-6-methyl-9H-imidazo(1,5-alpyrimido[5,4-d][1]benzazepine-10- carboxyhc acid
15 ethyl ester.

_ Further preferred compounds of formula I are thos€, in which R?is the group
1,2 4-0xadiaz01yi or isoxazolyl, R® is lower alkyl; n is0 or 1 and R' is halogen, for example
the following compounds: |
10- (3 -cyclopropyl-1,2,4-oxadiazol-5-yl)-6-methyl- 9H~1m1dazo[1 5- a]pynm1do[5 4-
20 d][1]benzazepine or
2-bromo-11-methyl-7-(5-methyl-isoxazol-3-yl)-8H-4b,6,10,12-tetraaza-

- dibenzofe,glazulene.

The present coinpouhds of formula I and their pharmacéutically acceptable salts may.

be preiaared by methods known in the art, for example, by processes described below,
25  a)reacting a compound of formula |
®Y); .
4 o
N N\
N i

with phosphbroxychloride |




with N1-z,--"R3
nDdifying one or
above,

- ~R3 IVa 5 to give a conpound of formula 1, or c)
nore substituents R1-R3 within the -definitions given
.converting the corrpounds obt ai Fé@ctabeip20R5

pharnaceu
effected at

ired,
éfmggs%zccept able acid addition salt.

The sal t PCAEPALITRAL | s

roomtenperature in accord

ce with nethods

| D which are known

perse and which are famliar to any pérkon skilled in the art. Not only
salts w thqd,09 g@ﬁ but also salts with organic acids are possible.
Hydr ochl orﬁfge : b%r‘%é#%ﬁﬁn sul phates, nitrates, citrates, acetates,

met hanesul phonat es, - p-tol uenesul phonates and the
The foIIovﬁ:lng schenes 1, la, 2, 3, 4, 5

_ {or 15 preparation of conpounds
The starting materials of

mal eat es, su00|nates
| i ke are exanpl es of such silts.
and 6 describe in nore detail the,p
of formula | and/or their i nt er ¥RAI R
formulas 1V, VI, XVI, XX and XXVI | conpounds or may be prepared
according to nethods known -in the art. D 021094834 7 Schene | Step 3
Step | CO2 VI NH, Sep 2 (RL COEt Sted?ﬂN2ﬁ|Cbtober 2005

R

wherein the substituents R' and R? and n have the significances given above,

* and reacting this compound with

'MezNAN/\Ra
5 v
to a compound of formula
Me,N
gN |
a
Y
=N
R-?’ v
and cyclising this compound with
MECOZH

10 toa compound- of formula

wherein R'-R? and n have the significances given above, or

b) reacting a compound of formula



PCTI EP02105121 X Step 6 XI Step 7 RL R2 The substituents liven in schene |
are descri bed above. Schene |a Preparation of conpounds of fornula I in
accor danc g\ J}J%ep 7 in scheme 1 WO 021094834 -8 25 (tnheher 20905

PCT/ EPO21 i AMN-R3IVN R21 f R2V The substituentsCmgEreesnsizn schene
la are descri bed above. Phosphoroxychl oride nmay be replaced by the

foll ow ng equival ent conpounds: 0 C' ﬁ-603h OPh McCQ2H or 5 in accordance
with the follow ng references: | Heterocycl. Chem,6' 1978,15,577-583 J.
Org. Chem, 976,41, 2724-2727 1. Og. Che C1976 41 2720- 2724 or

Synt hesis, 1987, 162.7 (R't)n

_ . . 1 2 _
wherein the substituents R! and R? and n have the significances given in claim 1,

with

- 5 togive a compound of formula I, or -
c) modifying one or more substituents R'-R* within the definitions given above, and

if desired, converting the compounds obt'uned into a pharmaceutically acceptable acid
addition'salt. -

The salt formation is effected at room temperature in accordance with methods -
10 which are known per se and which are familiar to any person skilled i in the art. Not only
salts with i Inorganic acids, but also salts with organic acids are possible. Hydrochlorides,
hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates,
_ methanesulphonates, p-toluenesulphonates and the like are examples of such sdlts.

- The following schemes 1, 1a, 2, 3, 4, 5 and 6 describe in more detail the process for
- 15 preparation of compounds of formula I and/or their intermediates, The starting materials
- of formulas IV, VI, XVI, XX and XXVII are known compounds or may be prepared
according to methods known in the art.

20



0/--\ C'"P~Vor O0or nethylsulfides 10 In accordance with schenes 1 and
la a conmpound of fornula | maybe prepared as follows: Starting from an
appropriately substituted anthranilic acid (V1) the estQétOCG"@’F'{ﬁ)

pr epar ed WiodeHdsssandard conditions. Treatnent of this pr oelclnEPwm:mlan
appropriate base .and ethyl -succinyl chloride to give the product (VIII)
which is then reacted in an intranol ecdl-ar Di eckmann cyclisation to give-

the beta-keto ester products (IX). These are 1 then de-ethoxy carboxyl ated '

under .acidic or basic conditions toSghemelthe appropriately substituted
benzazepi nedi ones(X). Treatnent of these products with dinethylformm de
di net hoxy acetal provides the enarni.none products (XI) which are then

successively transforymed to the H _ :

5, 7- di hydr o- 6H p 8[Beg1 d] [ 1] bewgdd 6, one | CO&t nent with

t he appropri bst ituted @i ngs (se-nfeﬂ(n’e sal s) in the presence
Bt h

WO 02/ 094834 St ep 4 84t sodium Q8. The ObYE| Econpounds are then
di ssol ved i n phosphorusy; oxychl oride and Vhe sol ution heated aMd then .
evaporated. Then a solution of this product is added to a cold solution of
ei t-her 1) et hyl isocyanoac atoe and potassiumtert-hutaxide or 2) lithium
dii sopropyl am.de_ and (E)z( thyl am t hyl enes o) -acetic acid 5
ester; ‘and i %ﬁEﬁurt ep yyclised ?%‘{m '

by heating. The final ts of formula | are f
conventional manner. Sche 2cA,trer native nethod fop the preparati on of
internmedi ates of formul a | H2°r ¥R ); XI1 la This process . has al so been
described in J. Heterocycl iC Chem 1965, 2, 459. Scherre 3 Step 1

Step 5 Step 6 );
N \
Mez il

f/ R’
‘ N
Step7 (R
PR n
7N\
N}"'N l
z .

The substituents given in scheme 1 are described above.

Scheme la

n

Preparation of compounds of formula | in accordance with Step 7 in scheme 1

PR




|

(RL Step 1 XVI as Schenme | step 5 CO3Et 15 25 Cctober 2005 PCT/ EPO2I 5121
OXIIIVXIvNoHXviI Step 5 (R) as Schene 1 I\/e2Nstep6 -NHOHO .--
N XI R wabzdhessubstituents given in schene 3 are des®e @gm XVI | |
la A mixture of u-tetralone of formula XVI, hydroxyl anine, Hcetate
and waterlethanol is treated under regLux for about 20 m n and then cool ed
to 0 C The obtained product is added to a solution of polyphosphoric acid
at about 120 C afjd Reated. Cke gactarn is then di ssol ved in BuOH and

wat er, dt otassi um peryﬁn anate is addedyf by nmagnesi um
nitraie R ate! This re@ctin is cappigd Dt gt rogm’%N@tR?b% 2005
WO 02/ 094834 FERO2/ 0512 —
- : N
. =N
R? I

MeCOH (R

The substituents given in scheme 1a are described above.

Phosphoroxychloride may be replaced by the foliowing equivalent compounds:

1.0
O i o }\l —
B-OPh Ci,P"O\/ (\j
CI s O
OPh o _ or 0 or methylsulfides
5 in accordance with the following references:
J - J. Heterocycl. Chem., 1978, 15, 577-583
] Org Chem., 1976, 41, 2724-2727
J. Org. Chem., 1976, 41, 2720-2724 or
Synthesis, 1987, 162.
0 In accordance with schemes 1 and 1a a compound of formula I may be prepared as

follows: Starting from an appropriately substituted anthranilic acid (VI) the ester (VII) is
prepared under standard conditions. Treatment of this product with an appropriate base
and ethyl succinyl chloride to give the product (VIII) which is then reacted in an
intramolecular Dieckmann cyclisation to give the beta-keto ester prdducts (IX). Thesé are

15 then de-ethoxy carboxylated under acidic or basic conditions to give the appropriately |

substituted benzazepinediones(X). Treatment of these products with dimethylforﬁamide

“dimethoxy acetal provides the enaminone products (XI) which are then successively
transformed to the 5,7-dihydro-6H'pyrimido[5,4-d][1]benzazepin-6—ones (I1) by

treatment with the appropriately substituted amidines {(sometimes as salts) in the prese'née'




-10- tenperature for about 48 h. A compound of fornmula la is then obtained
followed by steps 5, 61 and 7 ofschene 1. OH OR The si| bstitu%%'tss given in
schenme 4. ar sgribed above. OEt XXV The preparation .

i nt er nedivgégz'g@?gﬁdescri bed in more detail in the workingF (e =t
XXVI Ot )Cl1 10 WD 02/094834 Schenme-%-)jL1o XXVII 0 25 COctober 2005

PCT/ EP02/ 05121 step 9 ON O step 2 ON XXV111 XXIX step 3 ON A NH2 step 5
0- N st epf doddutd methBride. The obtained compounds are then dissolved in phosphorus

oxychloride and the solution heated and then evaporated. Then 2 solution of this product
is added to a cold solution of either 1) ethyl isocyanoacetate and potassium tert-butoxide
or 2) lithium diisopropylamide and (E)-(dimethylamino-methyleneamino)-acetic acid

5 ester; and in a further step cyclised with addition of acetic acid followed by heating. The

final products of formula I are purified in the conventional manner.

Scheme 2

Alternative method for the preparation of intermediates of formula VII

P _ M (R)

i NH, N %,,.OH 1 N " 0

7 e e e —
' : Xl XHi 0w ' i 7

10 This pfocess has also been described in J. Heterocyclic Chem., 1965, 2, 459.

Scheme 3
Step T
o '\FOH
Step 1 Step 2
D) xvi ' XVl
H O H O
: N : M
1 !
Stepd (R Ste_p 5 (R);
as Scheme 1 AN, as Scheme 1 N
step b Me,N step6 =N
o X R*

The substituents given in scheme 3 are described above,

A mixture of o-tetralorie of formula X VI, hydroxylamine, sodium acetate and

‘15 water/ethanol is treated under reftux for about 20 min and then cooled to 0 °C. The
obtained product is added to a solution of polyphosphoric acid at about 120 °C and heated.
The lactam is then dissolved in BuOH and water, and then potassium permanganate is

added followed by magnesium nitrate hexahydrate. This reaction is carried outatyoom -




XXXH ON ' -~NvN_ 4vb N 3 XXXI XXX In accordance with scheme 5, a conpound
of formula IVb has been prepared, which is used for the preparatlon of
compound la |, wherein Rs is an isoxazole gro ,E%? reactl on
is dESCI‘I%%‘?dZI n jsI(L;hems 6. In accordance w th schene 5, t HE éP qzmw} '
reaction steps are described in nore dejail: Step 1:
5- Met hyl -i soxazol e- 3-carboxylic acid ethyl ester To a solution of
et hyl - 2, DXAYe qﬁ,k%grl de
and sodi mydr o@g§5§%§4ggla§tecgﬂ¢ggn§§g%?% E%I%X%hgﬁébﬁjs‘ﬁ t Iia{ﬂéate Gnder
reflux fortand? elssheme Laft er cooling, the mxture is evaporated to | eave a
clear liquid that was distilled to leave the title conpound. Step 2:
(5- Met hyl -i soxazol - 3-yl ) =net hanol T@.gnso4 Uti on of
5- nethyl-isoxazole 3-carboxylic acid ethyl ester in ethanol under argon at
0 Cis added portion wise NaBH4 over 30 minutes. The reaction is allowed to
warmup to 15 rt. After 3 h the Rl R, md<ture is diluted wwth HO and
- then after cooling to roomte.me.f.atxture is washed with ether, -
the conbined extracts are dri gd and “%va fporateg. Step 3: 3-Brgnonet hyl
-5-nmet hyl -i soxazole To a solution of PBPBYS and pyridine in tolluene i s added
“at -10 C a solution of 20 hydfoxynet hyl - 3- met® - 5-i soxazol e ijn pyri di ne.
The reaction mxture is then ptirred at -10 Cfor 1 h and stifrred for
~about ‘14 h at rt. Then, the reaction mxture is-diluted with twater and

- extracted w h.@g her. The conbipned extracts are then dried and evapor at ed.
- The res(R‘j s purifi.ed Ry o ogr aphy. , od: o
- (3yAzi donet h 'i‘ret hyI -i soX o T SR

- OTMS I Ot
XX i ot \\ \

R J

qj#__

The preparation of these intermediates is described in more detail in the working

S The substltuents owen in scheme 4 are described above.

examples.

10




WO 02/094834 -12 25 Cctober 2005 PCT/ EP02105121 To a solution of the
3-brononet hyl - 5- net hyl -1 soxazol e in acetone is added NaN3 at rt. The

reacti_ona{;axﬁwg is then stirred for about 48 h. Then, 2% Retop&2893 on ni xture
i s poured' O PP Hat er and extracted with Et OAc, dried and @I Ld. Step

5: (5-Methyl-isoxazol -3-yl)-methy_|amije 5 To a solution of the 3

. -azidonethyl -5-methyl -i.soxazol e in isopropanol at rt w th vigorous :
stirring is added triethyl am ne, 1,§b?fngganedi thi ol and sodi um borohydri de.
The m xture 1is then stirred at A f er about 19 hours 0.5 eq nore of

NaBH4 is added and stirred at rt for 7 hours nore. Then the solvent is

evapor at ed unffer Yvacuum arnstdr t he rms t hen steglt sSsol @ "dff in_10 % aqueous
~citric acid @ Red” The aqueous o3~ bagi fied wi O'?siqueous NaCOH
~until pH 12, - [yraat ed with NaCl, andxextracted with DCM xike conbi ned DCM
extracts are dried and concentrated. St p 6: N.N-D nethy-14N_(5-
; net hyl -i soxazol - 3Tyl -net hyl )- formam di ne A solution of the :
" (5-met hyl -i soxazol -3-yl)-nethyl anmine in N, N-di net hyl f or rnarr!:‘x‘dest‘c"'33
di net hyl acet al i50: hSat ed undef geflux fqr 3 h. After cooli to room
tenperature, th Hyent TS evapC}tQt)P\d/nso | eav®Pthe g@g:’%d of formula
| Va. The conpound of _formul & TVanay 't en be addéd to a d of fornmula
111 according to sci&fes Ia and 6. Sch&®8 6 20 Rt, R and xxxare descri bed
above. As nentioned earlier, the conpounds of fornmula I and their
pharmaceutical ly ble salts possess val uabl e pharmacol ogi cal properties.
It has been found thay the conpounds of 25 Cctober 2005 WO 02/09483.1

_g"l;gITI EP02/ 05121 -13 the present invention are |igands for GABA A receptors
‘contai ning the @S{subunilt and are |

o

vb

In accordance with scheme 5, a compound of formula IVb has been prepared, which is
used for the preparation of compounds of formula I, wherein R? is an isoxazole group. This

5 reaction is described in scheme 6.

In accordance with scheme 5, the following reaction steps are described in more detail:

Step 1: 5-Methyl-isoxazole-3-carboxylic acid ethyl ester |
To a solution of ethyl-2,4-dioxovalerate in ethanol is added hydroxylamine hydrochloride
and sodium hydrogen carbonate. The reaction mixture is then heated under reflux for 1
10 hour. After cooling, the mixture is evaporated to Jeave a clear liquid that was distilled to
} ~ leave the title compound.

Step 2: (5-Methyl-isoxazol-3-yl)-methanol
To a solution of 5-methyl-isoxazole-3-carboxylic acid ethyl ester in ethanol under argon at
0 °C is added portion wise NaBH, over 30 minutes. The reaction is allowed to warm up to

- 15 rt. After 3hthe realctior'x mixture is diluted with HCI and then after cooling to room
temperature the mixture is washed with ether, the combined extracts are dried and
evaporated. |

' Step 3: 3-Bromomethyl-5-methyl-isoxazole

To a solution of PBrs and pyridine in toluene is added at—10 °C a solution of

| ‘320 hydroxymeﬂnyl—-B-methyl-S-isoxazdle in pyridine. The reaction mixture is then stirred at
—10°C for 1 h and stirred for about 14 h a_llt rt. Then, the reaction mixture is diluted with
water and extracted with ether. The combiried extracts are then dried and evaporated. The

~ residue is purified by chromatography.

Step 4; 3-Azidomethyl-5-methyl-isoxazole




therefore useful in the therapy where cognition enhancenent is required.
The conpounds were investigated in accordance with the test given
hereinafter. Menbrane preparation and binding assay' Sﬁi%toéf’fﬂoﬂ?t of
conpoundVAPEABA A receptor subtypes was nmeasured by comfHFRREM A or
[3H flumazenil ([3H Ro 15-1788) (85 qlz/ mol ; Anmershan) binding to SF9
cells expressing rat receptors of corrp05|t|on al [33y2, a2P3y2, a3[33y2

d- a5j t B MM Kd ,
1 vt IS BEl Sl SR esESRMGEl by RackoASt Bulgatan{dag TS
buf f er ), Throwagionimisturs js tlnen f:tutgdtfpoabcﬁﬁ 48 baThas ﬂm@a@wn roEtyRds REHER f uged
in L2 fq;l%o%&aeaml@eﬁéc@d%@@ﬂ@%c Pl cvapfkadS94 = 300000 rpm). The

cel |l pell'ets were resusp s ek er and honogeni zed by
pol yt r orbté mts of | nml were prepared, protein was

reas egr Eca §5 Qf{mg% f%rr?eﬂﬂrl ts.*&%etrhmbﬁazﬂg TRIBIAAROR W SighBes, SLOT ed

I'ng ‘assays ‘were car I'n a vol Une of 200
[IL (96«thhg pladdstyneﬂm'&mmﬁ,drﬁ popuaddidib! 200 sediom webhplrideSHreRmixtgre 788 at
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2t 4 C ol BhiP s SERRT AR tRERIOLOIE A bitied R 0T i g
aPackar chq2@oinsa¥a@Elt entilphll 12yasthiated wth Naﬁbend@kﬂamabmtbdﬁGMrTh60 mM Tris; pH
doPhi SRRt e oaR ARG ARgReL ¥ L Joe oLy ¢
\fg/l Cr osditey i ; pthof-isowarodidtdrmethyi ifoms fire conpounds of the

32?8”?3%3&?38@2@53% AR AR R SRR RARIRE 80°, o

. 25 subu rtimmthtﬂacetahs&aate@werkﬁlmfepﬁ br Afbér Dolngid woni eswperatnee, teef er r ed

- enbo i i nding selective for the a5
subug i‘fegPls egaRonP@?:Podl%?v%théz %%&dl%n#lfgg}%unﬁgw th an affinity of |ess
t hen 15 Tihd coHi;mdrmil dfdoimmga Bpeniy then danddddoto atdoenpespdoif &rmplpHEaeordisg

corrpounc{ een %bt ai ned: 25 Cctober 2005 WO 02/094834 PCT/ EP02/ 05121
14 0 sC Rtfies nd 6.

Scheme 6
N C! O-N g
(RY; AN Vo
=.‘\) R - o
R2 ti NP ;Nb
\ e
. ' (N /N“O
N N
MeCO,H (R
AR
N
=N lb
R2

RY, R? and n are described above. _
As mentioned earlier, the Compounds of formula I and their pharmaceuucally usable

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




Exanple No.K; (nM 13.7 25.5 38.9 47.6 613.8 84.6 98.0 1011.2 117.8 2212.5 .
293.8 The conmpounds of forrmula | as well as their pharnmaceutically usable
aci d addb‘H‘&Qi salts can be used as nedicaments, e.g. %4 Qcpberd®Pm of

phar mace q”?)’f‘epar ations. The phar rraceutlcal pr-epar atfiC A e 2be
admnistered orally, e.g. in the formpf-tablets, coated tablets, dragees,
hard and soft gel atine capsul es, solutions, enulsions or suspensions "The 5
~admi ni Stﬂi@bk&@nﬁﬂ@ent%"ﬁ@!ﬁga R GAA Rfrte@e? ebti d e o8 sburithrdd e f Or m of
supposi‘tories, par ent e?q y, e.g. Formo I'njection so Uti ons.
The conﬂb@ﬁd@'emﬁefﬁbmrthb shelrafawdtetMgthaﬁnhamamwrhqmwabl e acid addition
salts can be processed with pharmaceutically inert, inorganic or organic
- exci pi enfie Lptpdulas vREOHNEN: A0 B s kAR ELSviek BRLED. otv%p!h&teﬁlagga agees and hard
gel ati ne caps Lactose, °corn to starch or erl I'ves ereof, talc,
stearic acid or its salts etc can be used as such excipients e.g. for

t abl et s, dragees and har EPa bl nd birg adte exci pients for soft
elatin t d
P aui o o GanaK BEcdtiodnd afe“%%%ﬁ% 19 3o ﬁ’gﬁﬁ‘ﬁ% HpR e RALbl B0

| d t

ahgu;yrﬂpﬁﬁméaéﬂg} ([iRer15- 178) @él%/m@abémﬂfd@en) hmdaagto $9galls gl ucose etc.
15 Suit ahbl t t , al cohol

pol yol s rEREeft -E0eery 8F sepasiiion Supae P, PafuRagolfiod o o o

suppositories are e.g. natural or har dened oils, waxes, fats, WD 02/094834
Cellpellets were suspended in Krebs-tris buffer (4.8 mM KCl, 1.2 mM CaCly, 1.2 mM

) MgCla, 120 mM NaCl, 15 mM Tris; pH 7.5; binding assay buffer), homogenized by

.

.10 polytron for ca. 15 sec on ice and centrifuged in UZ for 30 min at 4 °C (100000 g; rotor:
- TFT 4594 = 300000 rpm). The cellpellets were resuspended in Krebs-tris buffer and
 homogenized by polytron for ca. 15 sec on ice. Aliquots of 1 ml were prepared, protein was -

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

Radioligand binding assays were carried out in a volume of 200 pL (96-well plates)
15 which contained 100 pL of cells, [*H]Ro 15-1788 at a concentration of 1 nM for

al,02,a3 subunits and 0.5 oM for a5 subunifs and the test compound in the range of

10" - 3 x 10"® M. Nonspecific binding was defined by 10”° M diazepam and typically

represented less than 5 % of the total bihding. Assays were incubated to equilibrium for 1

_ hour at 4 °C and harvested onto GF/C uni-filters (Packard) by filtration using a Packard
) 20 harvester and washing with ice-cold wash buffer (50 mM Tr:s, pH 7.5). After drying, filter-.

- retained radioactivity was detected by liquid scintillation countmg. Kivalues were

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

The compounds of the accompanying examples were tested in the 2bove described

assay, and all were found to possess a Ki value for displacement of [*H]Ro 15-1788 from o5

o)
w

subunits of the rat GABA A receptor of 100 nM or less. In a preferred embodiment the
compounds of the invention are binding selective for the a5 subunit relative to the al, a2,

and cul subunit with an affinity of less then 15 nM.

The following specific data for the especially preferred compounds héve_- been obtained:
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5 ot her

t herapeutical ly val uabl e substances. The dosage can vary within wide limts

| Vin! q
case of oral adfinistration a daily
rson of a conpolind of general fornula I

and will, of course,
particul ar case. In
dosage of about 10 tj 1000 ng per p

D€ Hiht [
general ;” in the

uirenents in each

shoul d be appropriate, altﬂaugh t he
when necessary. 10| The foll owi ng €

~above Mpper i
xanples illustr

it can al so be exceeded
te the present

invention without |imTing AT
Cel sius. Exanple 1 9Y Im dazo[1, 5-4
[1] benzazepi ne- 10-carhoxylic acid et

TEMper & 3iT €5 ar
}pyri mdo[5, 4-d}

hyl ester a) 2

e given in degrees

Am nobenzoi ¢ aci d et hyl

ester (ethyl anthranjlate), Xonpound
to schene 1, .step 1,} according to |

Li ebi gs Ann. Chem, ; ; .
-saturated with HCO gas. Then the 2-3
the resulting m xturie_heated under r

of fordfil a VTI
terature (Barnb{

. .6 \ O]
m no- benzoic a
eflex for 13 h

15 Prepared according.
erger, ol dberger, J.

) was cooled in-ice and
cid (50 g) was added and
The hot solution was

then poured onto icefwater .5 L anc
“neutralised with sodi um hydrogen car

then t#h8 sol uti
bonate.. The sol

on filtered 20
Iti on was t hen

evaporated and then [extractgd W th
/extracts.dried and evaporated to |eg

lve

eThner (4% X 200
a'liquid whi

L) and the conbi ned
ch was distilled to

give the product (49 ,-,.82 9% as a
4-Et hox -i 4-di-oxobuy 1 am n@ - benzoi
VIIT 25 Prepared acclording to schemjz

lear liguid: m;
c aci dsé:fhyl esf
1, step 2 To a

~ethyl "anthranilate ([B0T0 gyign dry t
cal ci um carbonate (6p.6 g) followed
chloride (59.8 g) :

ol uenei{ 250 ML)
by a solution of

r 165 (M. b) 2- .

er (conpound of formula
stirred solution of

at 0 C was added

et hyl "succi nyl

11 7.8
22 12.5
29 3.8

The compounds of formula I as well as their pharmaceutically usable acid addition

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

wm

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

pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated
tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The
administration can, however, also be effected rectally, e.g. in the form of suppositories, or

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

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

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

10

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

- e.g. for tablets, dragées and hard gelatine capsules. Suitable excipients for soft gelatine

capsules are e.g. vegetable oils, waxes, fats, semisolid and liquid polyols etc.

Suitable excipients for the manufacture of solutions and syrups are e.g. water,

polyols, saccharose, invert sugar, glucose

vegetable oils ete.

etc.

Suitable excipients for injection solutions are e.g.. water, alcohols, polyols, glycerol,

_ Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats,




in dry toluene (400 nL) and the reaction mxture allowed to warm up to rt
over 30 mins. The resulting m xture was then heated ugger reflux for

and t hen suspension 50 was filtered. The sol ut ?W%@
evaporatg}dﬂ%@g%@éve a white solid which was recrystalli &4 E\O—I to
give the product (82.1 g, 93 % as whijse crystals, mz 293 (M. 2 3-Dh
dro-5- dro -2-oxo-|H benzaze ine-4- car oxylic acid eft | ester comound of

f or mul aglx %ﬁu%(;rg@%lf&%?ﬁs e%{)\OTOZ1094834 PCTI EPO2/ 05121 - 16 Prepared

accordi ng 0 a suspension of KHin oil élgh(y 39.6 ¢
was added td\rla@ﬁéer(émph@)mqrﬁw BFeparrtionpcancRpidin PRSHRINTGH SR 28t o 10 c

Was add%ﬂabﬂ'&%r FW@QMG%gé?lfts, SR fler 8 SwaetSftrs) tblofhnid) fliwr et ssalfsXor varirng over 30
m n -

| oved. by t he ddrtron of dr hydrogen
evol ut i 6 eﬂ%ﬂio@’t BEHYE PERRESRHIRG %QD%OR?IEHO@J%? ﬁéﬂf%‘&‘% AB{%{? )
Afters Qﬁl@érltha-,apaﬁeiﬂhmambté sqbstanter. was added with stirring foll owed by t he
addi tion of 120 nL The | olid
obt ai ned was Oéﬁée ‘A" ¥He “%}théu‘ﬁunﬁl e(r)ﬁ:x/r%é#’%rfﬂ M@OO%%& %ﬁrggde(g ﬂ?‘{)]i?d%’g&rﬁ n. The
solid ( Te@.ﬁrgjlen/rﬁ‘rm ¢eblepartiodayeasallhigseatal inghe eash afrerel adminitiaonA e’y needl es

(6.7 g, d%%ao@%fa%&fl W (IMOmg‘geld ersorfofd o‘ﬁnli'dflverl%%lﬁéﬁﬁrﬂé Ngodldbdli one

(compoun d accord to sc e 4 The product
of st ep apPfaFriage; )thMtH?WWBeﬁwan%ﬁﬁe’ﬁ%ﬁ gg‘é‘eﬂ{‘é ‘er (30 nL)

was added and the resulting m xture heated at 150 C for I h. Then water (30
m) was d and co ued heatin I 150 C f.or ep; anot her al i quot
of  wit erl ?fgﬁmno\ﬁé@nqs @Hﬁté?’de %@‘ %v;qt%mﬁ}éo&tﬁanp&, Ra‘&rglot her 2 h'20 min
R 150 Gempbia@lires ORlgivas in ddygeddiCelsiise  was poured into water (600 ni) and

e mxture was then extracted wth DCI\/I(3 x 250 ni), the conbined
extracts washed with water (250 nl) g drr ed and evaporated to |eave an
of f-white orange solid. Recrystall i fromEtCOH afforded an off-white

solid (6.0 g, 50 %, mz 175 (M. 20 4-1 (Dinethvl ani no) net hvl enel -
| 9H-Imidazo[1,5-a]pyrimido|5,4-d]{1]benzazepine-10-carboxylic acid ethyl ester

a) 2-Aminobenzoic acid ethyl ester (ethyl anthranilate), compound of formula VII

- 15 - Prepared according to scheme 1, step 1, according to literature (Bamberger, Goldberger, ].
Liebigs Ann. Chem., 1899, 362, 305). '

Ethanol (500 mL) was cooled in ice and saturated with HCl gas. Then the 2-amino-
benzoic acid (50 g) was added and the resulting mixture heated under reflux for 13 h. The
hot solution was then poured onto ice-water 1.5 L and then the solution filtered
20 neutralised with sodium hydrogen-carbonate. The solution was then evaporatéd and then
) extracted with ether (3 x 200 mL) and the combiried extracts dried and evaporated to leave
a liquid which was distilled to give the product (49 g, 82 %) as a clear liquid; m/z 165 (M).

b) 2-[(4-Ethoxy-1.4-dioxobutyl)amino)]-benzoic acid ethyl ester (compound of formula -

VIID

25 Prepared according to scheme 1, step 2
To a stirred solution of ethyl anthranilate (50.0 g} in dry toluene (250 mL) at 0 °C was
' added calcium carbonate (60.6 g) followed by a solution of ethyl succinyl chloride (59.8 g)
in dry toluene (400 mL) and the reaction mixture allowed to warm up to rt over 30 mins.
The resulting mixture was then heated under reflux for 1 h and then the hot suspension
30 was filtered. The solution was then evaporated to leave a white solid which was
| recrystallised from EtOH to give the product (82.1 g, 93 %) as white crystals, mfz 293 (M).

¢) 2,3-Dihydro-5-hydroxy-2-0xo-1H-benzazepine-4-carboxylic acid ethyl ester

' -( compound of formula IX)




4-di hvdr o-| H-benzazepi ne- 2, 5-di one (conmpound of fornmula Xl Prepared
according to schenme 1, step 5 A m xture of the product of step 4 (3.1 Q)
and N, N-di net hyf orrnam de di nethyl acetal (21.1 rnL) wa$ORebdr@d03at 115-120
C for 1 AVORAHP3M4cooling, the solid was filtered of f- and PCUBPRASHA] with
ether, dried in the vacuum oven for 31g at 50 Cat 1 nmHg to | eave a |ight
orange solid (2.0 g, 58 %9, mz (I1SP)y 231 (Md). 5 7-Dih dro-6H vrimdo 5
4-d 1 b%nzaze ai g‘-iag-gge C)‘}clgt)jngosgnd_1 of formula Il Prepared according to

. schene ,re%atTS% TR MRUr & 0F T he product fromstep 5 (4.6 g) in MeOH

- (160 nlL)TcontspensiorgoSidd imn ol 32D %eiheg) we addeBblgine(ds rdddedefagomnidi ne HC

- (2:4 g) and the resulting. mxture, stirred.,at .roomtenperature,for 4. h.
Then warthi® spssnps cqpled gmb@loéyﬁ%ﬁdﬁﬁétheepgaﬁhﬁtﬁﬁsw%ﬁaﬁgaa}a%n mRRIYeRE (Y wi t h

| DCM (5 d ' 3 ' 4. WO
 OSThbetaP plb BDCRIR SOTARLIS I B0k G R ANE, faSOS, T
resi dye wg@weﬁ%mﬁ%h a8 SGphéd RePEMitindVR Rrlileqrds @@xed af fo ok @ h. gt al s
(2.2 q, 2.%, mz 211 (I\Q. Z) 9H I midazol' 1.5-al pyrim doF5, 4-d1 I
| | benzazepling atdicesibdr vl vaeddedwity stiraisg éollqwadrhyshaaddition of wefeall2p 5
b > ' sl o
ctop 6 (305 THERillct RS ERE Meibd 150 R il QiR i B e Ry 1.

mL) and gotasqaahomuisarofoy 30 Intini The {clid%9.98%) wanidhet hecrysealidet! ifrogn etimelire heat ed
under reflux for

h., Aft 00) i.n the m xture was poured into a solution
of NaHCOS (%% teg“}eeé}?s\%?g’rf’%{%g r’?ljﬁ@f‘?ﬂ\@nd the resulting mxture was extracted
‘with DCM (4 1o x 20 nL) and the conbi ned extracts were then washed with
ggt eto (4D 3d-Dihlirogdi-artdnzevpiper Stdidnt Goipoant o farmudoXthl ori de. To a
'sOl ution, of ethyl isocyanoacetate, (1.19 g) in dry DWVF (20 nL) was added
pot assi UFREF 9%8f%‘§35 SC?‘E‘T‘EE’SS*}P%M the resulting solution was added to a
“sol uti omiafprbbiectiofsiepd (CND @) vakedifspived &y BMISES (G10aNE) aridthelt waBMBA ML) at

was added and the resulting mixture heated at 150 °C for 1 h. Then water (30 ml) was ™

added and cbntinu_ed heating at 150 °C for 2 h. Then another aliquot of water (30 mL) was

15 added and the mixture heated for another 2 h 20 min at 150 °C. After cooling, the mixture
was poured into water (600 mL) and the mixture was then extracted with DCM (3 x 250
ml), the combined extracts washed with water (250 mL}, then dried and evaporated to
leave an off-white orange solid. Recrystallisation from EtOH afforded an off-white solid
(605, 50 %), m/z 175 (M). |

. 20 €) 4-[(Dimethylamino)methylene}-3,4-dihydro-1H-benzazepine-2,5-dione (compound of
) formulaXD .

Prepared according to scheme 1, step 5

A mixture of the product of step 4 (3.1 g)and N,N-dimethyformarnide dimethylacetal
(21.1 mL) was heated at 115-120 °C for 1 h. After cooling, the solid was filtered off and

138
L9

washed with ether, dried in the vacaumoven for 3hat50°Cat mnd Hg to leave a light
orange solid (2.0 g, 58 %), m/z (ISP) 231 (MH).

Prepared according to scheme 1, step 6
~ Toa rnixtﬁre of the product from step 5 (4.6 g} in MeOH (160 mL) containing sodium
30 methoxide (2.34 g) was added formamidine HCl (2.4 g) and the resulting mixture stirred at
" room temperature for 4 h. Then water (80 mL) was added and the resulting mixture was
extracted with DCM (5 x 50 mL), and the combined extracts were dried over Na,SO4.




-50 C. After 10 mns the reaction was allowed to warmup to room
tenperature (40 15 . mns) and then acetic acid (0.5 nL) was added. foll owed

by ice-c ter (200 mL). The resulting mixture wasZ2e Fg%g%g%ﬁ {th DCM
(4 x 40 ﬁ@jﬂ%@d&{*he conbi ned extracts washed wth wat ergp ’Bl\éﬁwd t hen
dried over Na2SO4 and evaporat ed. Chrormt ography of the residue on silica

gel eluting with Et OAc | Hexane afforded the product (770 ng, 24 % as
whi t e cr pfitedvaporatipn,2Bbredifitic @as rdczysBlGed Mpm ROMN MeORbtol leare pEawhikoon

according t ene, | A m of the product fromstep 6 (1 nmmol) and
N, N- di m%ﬁﬁsgf?é{%‘%?’rfa@éﬁmn were mixed in toluene (5 nL) and heat ed
to 100 .C. Then phosphorus oxychloride (1.1 mmol) was added dropw se and
heating gt 9HGMhidazeHs5-epytimideld.4-di{1 (behzazdine-1@sutbioicritr acid ethvrestemas t hen
di stilled under .reduce ressure, and the residue was dissolved in THE (2

25 . ml)SHgoRt IHH6f hexanet hyl disilazane (3.3 mml) in THF (2 L)
under 5Ar Beeparedtaccording téschens 1sbtepl/y added BulLi (1.6 Min hexanes, 3.3

_ ). t d i f h at - &) ti f

T i b Rsr ik BE AL Rt ahethse €T 2h B ALK WO Ry T vasdded % o) i
TH:E 5 1 Odhig.étlsmteﬂiﬁidﬁﬂ (MDI@ mb)';‘:!ihc.’_ﬁpimsbmtﬁd ps’)tchl’d’ridlagl.&9 g&@?nﬂ?t]ﬁ@ﬂ’esﬂtih% dTgent a
solution o e r oral at.e .I.m C ri ge [ epar e a e wa a e a
205 C O nmity e BRRGRRRIARRE 1 ferfeBoidie, B ARESR RS Sofar it AR B0 e
\AI’TIE)S add‘edfﬁﬂdcohes.?iﬁ)(ma&fr (@l[)'nﬁi\l?eh finczI me\t\wgﬁiﬂgpnbclnu@m?s eﬂ?;ttetdhmmﬁ: tml(él(_o. 5

S a e an e X r eat e un r.,yre ux f -y e coolln ,

i B R S AR b it e e Vgt Wit (A P gaheant 8 55

t0 OPrE; 20PbratddGo/ghfAR¢ Rhihd tl:glolap}lﬁcmahisolﬁdoﬁmf éﬁhgl:iﬁomc&cyu?aﬁgmmm wat er
) , 1a -evapor, . e resj| gque.: e uri e .
o omet oA SR A Sepst i (st httRiae L e e B Feslifige@ltion. 7 ere
pr epar edwhoiddeding sdatienref the dmnihdzhiitile€pleparebeaapde) An AroPMIIOEHE P

- imdazo[1, 5- al}&gi m do[ 5, 4-d] . [| ] benzazepi ne- 10- carboxylic acid ethyl ester
a) 5 7- DD Hr-cAfer 10 mpins Gr regqtion; s algwer togvarmpan oxeept wewsrawe (4Anal ogous

to ScBentuids) ohf Aln ik ARy kAT A0I SR BN ARRIbyTetedll 4R Q208 ). The

resulting mixture was extracted with DCM (4 x 40 mL) and the combined extracts washed

with water (50 mL) and then dried over Na;SO4 and evaporated. Chromatography of the
residue on silica gel eluting with EtOAc : Hexane afforded the product (770 mg, 24 %) as

white crystals, mp 285-287 °C, m/z 306 (M).

20 Alternative reaction according to scheme 1

' ) A mixture of the product from step 6 (1 mmol) and N,N-dimethyl-p-toluidine (2 mmotl}
- were mixed in toluene (5 mL) and heated to 100 °C. Then phosphorus r_axychloride (1.1

mmol) was added dropwise and heating at 100 °C was continued for 1 h. The resulting

mixture was then distilled under reduced pressure, and the residue was dissolved in THF (2

~
tn

) mL}). To a solution of hexamethyldisilazane (3.3 mmol) in THF (2 mL) under Argon, at—
75 °C, was slowly added BuLi (1.6 M in hexanes, 3;3 mmol). After stirring for 1h at
_75 °C, a solution of (E)~(dimethylaminomethyleneamino)- acetic acid ethyl ester (2.0
- mmol)in THF (1.0 mL) was added and then continued stirring at —75 °C for 1 h. Then a
solution of the approporaiate imino chloride (prepared above) was added at —75 °C, and
| 30 then stirred for 1 h at =75 °C and then acetic acid (20 mmol) was added and the mixture

allowed to warm up to 0 °C, and then water (0.5 mL) was added and the mixture heated

under reflux for 1 h. After cooling, the mixture was extracted with DCM (2 x 10 mL), and




benzazepi ne- 2, 5-di one and butyram di ne hydrochloride. Yield: 84 a/o. Wite
~solid, mz 253 (M. 1o b) 6-Propel -9Him dazo] 1,5-a pyrimdof 5, 4-dl1-(l
Ibenzazeg#(gg O-carboxylic acid ethyl ester From 25 October 2005

5, 7-di hy ﬁ“}%%byl 6H pyrim do[5,4-dJ [ 1) benzazepi ne- BCHREZALLY di ng to
scheme 1 step 7. Wite solid, np 180 Ggmiz (iSP) 349 (MH). 15 Exanple 3

6- (1- Met hyl et hyl ) - 9H |mdazo[ 1, 5- a]pyrlmdo[5 4-d]

[”benzaﬁﬁQioﬁﬁthH &éfa?@)@éké WsaBed ShithSfL! 1@%{1.3 dﬁthe evaporated. The residue

5, 7- D hydro-2- (1- net hyl et hyl ) - 6H pyri_m azepi ne- 6- one

Anal ogou¥at theg avaifed by chrogtoprerhy on %lﬂqa;ae @ﬁcﬁ&)‘/mpmtéﬁ&; @, 4- di hydr o- 1H

- 20 benzazepi ne-2, 5-di one and i sobutyram di ne hydrochloride. Yield: 87 %

Wi te sofikdnpled 2253k epaxked%lidw&/és&heh?etiﬁarﬂdEﬁh&rﬂéﬁ dazo 1 5-a rimdo 5 4-d-
1 benza e f|ne 1'4-carbo lic acid ethyl ester

5, 7-di hydro-2-(1-methyl ethyl)-6H pyrimdo[5,4-d1l [ 1 jbenzazepi ne-6-one
according 25 to schene 1 step 7. \We¥araple lid, nmp 190 C, nfz (1SP) 349
(MH). Exanple 4 6-Cycl opropyl-9Hi zni dazo[ 1, 5-a] pyri m do[ 5, 4-d]

[1] belszamﬁbgﬁ Si}@-?ﬁi’da%ﬂ)d-é}gyﬁﬁﬁ@o[sﬂl@%i bRAsRED 1}{@1@%%%?@&&&1@5@/& F1
5.4

- rirnido 5, benzazé i ne-6-o0ne
Anal ogoud 1benzazepine-6-one

di et hyl ar ni no) rret hyI eni eI 3, 4-di hydro | H benzazepi ne- 2, 5-di one and

~ cycl opr oparieeakd e SRR PQ‘rdinf[gﬁB{eﬂ{JIﬁﬂmoYﬂn@dh en823 alcﬁh dedhige solid, r n/ z

| SP) 25 cl.opro r|md0I54d1f
I(I benzazéiﬂ(‘ﬂ’\@ﬂ@f ?:3?43‘63@%’1@“2)6?511&““ hYAmChlo“ & Yleld 843//'

) White solid, m/z 253 (M).

!

10 b) 6-Propvl-9H-imidazo[1.5-a

ester

imido[5.4-d]{11benzazepine-10-carboxylic acid ethyl

From 5,7-dihydro-2-propyl-6H-pyrimidof5,4-d}[1}benzazepine-6-one according to
scheme 1 step 7. '

White solid, mp 180 °C, m/z (ISP) 349 (MH).
15 ' Example 3

-6~(1-Methylethyl)-9H-imidazo[1,5-a]pyrimido[5,4-d][1]benzazepine-10-carboxylic acid
- ethyl ester

' 2)57-Dihydro-2-(L-meth lethyl)-6H-

Analogous to Scheme 1, from 4-{(dimethylamino)methylene]-3,4-dihydro-1H-
20 benzazepine-2,5-dione and isobutyramidine hydrochloride. Yield: 87 %.
© White solid, m/z 253 (M).

1-Methylethyl)-9H-imidazo[1,5-a
acid ethyl ester

rimido 54-d][1 benzazepine-10-carboxylic

N From 5,7-dihydro-2-(1-methylethyl)-6H-pyrimido(5,4-d}{1]benzazepine-6-one according
25. toscheme Istep7.

White solid, mp 190 °C, m/z (ISP) 349 (MH).
Example4

6-Cyclopropyl-9H-imidazo[1, S—a]pynmldo[s 4—d][1]benzazepme—m-carboxyhc acid
ethyl ester




yl est'er From 2-cycl opropyl -5, 7-di hydr o- 6H pyri m do[ 5, 4-dJ . :

benzazepi ne- 6-one according to schene 1 step 7. Wite solid, rnp 110 C,
(

5-a

I

| SP 10 Exanple 5 6- (1, 1-Dinmethylethyl )25
; 5-a) %@/‘?% 80 [5 4-d] [1 ] benzazepi ne-10-carboxylic ?ﬁ&ﬁet hyii9 ester a)
-(1,1-Di net hyl et hvl ) -5, 7-di hydr o- 6H=pgr-i m dol 5, 4-d1(1Thenzazepi ne- 6- one
nal ogous to Scheme 1, from 4-[(dirnethylam no)methyl ene]-3, 4-di hydro-1H
15 benzajepthtoptobyld, pidchyaias 6 B prithido e dvdl (1 baizarepinedi-nee hydr ochl ori de.

Yield: 90 Wiite solid, mz 267(M. b) 6-(1,1-Dinethyleth acid ethyl ester
-9H i m daz

- di net HW“E?&?)‘?F §o 5“3“‘?’%"??9%% M@#W%ﬁmﬁgﬂ 31304[ ﬁ] rgge)onyg;eglr g(ran é (énel

20 accoruéhafie 181852(}31dfﬂheihndtﬁ:ﬂb Eo a\ff&;:ﬁxboxgnilll]dd';gethldpo&BﬁlcE, Yield 62 (4.SP) 363
e enyl ) met hy
| m dazgwgge?ﬂlﬁml Qé@?@gﬁ%ﬁg[ | ) benzazepi ne-10- carboylic acid ethyl ester

57D|hvdr02((4rnetho henlrrethl 6H r|md054d1benzaze|ne60ne
Anal ogous d- Sl (Denedzimber it dgjdir o- 1H
benzazepi n§-2e1_5 di one and 2- (4 met hoxyphenyl) acet am d| ne hydr ochl ori de:

Yi el d: White solid, mz (ISP) 332" (M. 25 Cctober 2005 WO
02/ 094834 PCTI EP02105121 - 20- -

From 2-cyclopropyl-5,7-dihydro-6H-pyrimido{5,4- d][l}benzazepme -6-one according to

scheme 1 step 7.
‘White solid, mp 110 °C, m/z (ISP) 347 (MH).

10 . Example 5

6-(1,1-Dimethylethyl)-9H-imidazo[1,5- a]pyn:mdo[s 4- 1[1]benzazepine-10-carboxylic
acid ethyl ester

a) 2-( 1,1-Dimethvlethvl)-5,7-dihydro-6H-pyrimidol[5.4-d}([1lbenzazepine-6-one

Analocous to Scheme 1, from 4-{(dimethylamino)methylene]-3,4- dlhydro -1H-
15 . benzazepine-2,5-dione and 2,2- d1methylprop10narmd1ne hydrochloride. Yield: 90 %
White solid, m/z 267(M).

b) 6-(1,1-Dimethylethyl)
; ) acid ethyl ester

-9H-imidazo]1.5-alpvrimidol5,4-d1[11benzazepine-10-carboxylic

From 2-(1,1-dimethylethyl)-5,7-dihydro-6H-pyrimido[5,4-d]{ 1]benzazepine-6-one
20 according to scheme 1 step7.

White solid, mp 250 °C, m/z (ISP) 363 (MH).
Example 6

6-[(4-Methoxyphenyl)methyl}-9H-imidazo[1,5-a]pyrimidol[5,4-d] [1]benzazepine-10-
carboxylic acid ethyl ester

o
i

a) 5,7-Dihydro-2-[{ 4-methoxyphenyl) methyll-6H-pyrimidof54-d1{1ibenzazepine-6-one

Analogous to Scheime 1, from 4~-[(dimethylamino)niethylene]~3,4-dihydr0-1H¥
benzazepine-2,5-dione and 2-(4-methoxypheny_l)—acetamidine hydrochloride. Yield: 31 %.
White solid, m/z (ISP) 332 (MH). - -




b) 6- 4-Methok hen | meth 1- 9H-irriidazo 1 5-a irnido 5 4- d J benzaze
~ine-10- carboxylic acid ethyl ester From 24 Qfober 2005
5, 7-di hydr o- 2- [(4 r net hoxyphenyl ) net hyl ] - 6H pyri m doJ 5, er
[ 1] benza¥é8483 one according to scheme 1 step 7. Wit & QEH™Hh 200 ¢
mz (1SP) 427 (M. Exanple 7 6-(1H _,q.
| ndol - 3-yl met hyl ) - 9H-i rni dazo[ |, 5- a] pyrim do[5 4 d] [1] benzazepl ne- 10-
car boxyl I8l I
6H yyri bis: >, e—_ p “from
4- [ (di mecarhbadic aciileghvhesteme] - 3, 4- di hydro-1 H benzazepi ne- 2,5 di one and
2- (1 Hindol-3-yl)-acetarnidine. Yield: 80 % Wite solid; nlz 340 (M. b)
6- 1H I ngnly 8. élhfa“ﬁobz 4-1%%11 heth i LIH-BPrimidold,41d P ERALepine 6.10-
car boxyl |FII(.:H acid e g(s ter ro%)S 7?1d| hydsr)ro 2- ([1H-|]E§ - 3- ﬁ met hyl ) -
- 6H pyri rnn@l@f[cgrddﬂgjﬂqsﬂlefﬁ@ﬂléﬁ?gpl ne-6-one according to scheme 1 step 7.

Wiite_so 120 (M. Exanple 8 3-Fluoro-6-nethyl-9H
i m dafo[%v}gt ifnggﬂrwnﬁ?jo(?%?éé@%@ﬁ’%zn azepi ne-10-carboxylic acid 20 ethyl
ester a) 2- Am no-5-fluoro-benzoic acid ethyl ester (conpound of fornula VII

Prepared in accordance with schenmesExample2. |ight yellow liquid, bp 68-70 C
at 0.4 nbar. b) 2- 4-Echo -1,4-dioxobu | amno) | -5-fuoro-benzoic acid eth

2 i no- EXPOBARE batmerR APl R S DBt Y oo 1 st ep

2. Yi el dcarbOylfacMhithd esteli d, nlz 311. (M. WD 02/094834 21

i) a) 5,7-Dihydro-2-(1H-indol-3-vlmethvl}- 6H-pyrimido[5.4-d][11benzazepine-6-one

10 Analogous to Scheme 1, from 4-[(dimethylamino)methylene]-3,4-dihydro- 1H- .
benzazepine-2,5-dione and 2-(1H-indol-3-yl)-acetamidine. Yield: 80 %.
White solid; m/z 340 (M). '

b) 6-(1H-Indol-3-vl-methy])-9H -imidaidf 1.5-2lpyrimido!5,4-di[1]benzazepine-10-
- carboxylic acid ethyl ester

15 From 5,7-dihydro-2-(1H-indol-3-ylmethyl)- 6H-pyrimido[5,4-d][1]benzazepine-6-one
~according to scheme 1 step 7.

White solid, mp 120 °C, m/z (ISP) 436 (M).
) ' . | Example 8

3-Fluoro-6-methyl-9H-imidazo[1,5- a]pynmido[S 4-d]{1]benzazepine- 10-carboxyhc acid
20 ethyl ester

* a) 2-Amino-5-fluoro-benzoic acid ethvl ester (compound of formula VII)

Prepared in accordance with schemes 1 or 2.

light yellow liquid, bp 68-70 °C at 0.4 mbar.

b) 2-[( 4-Ethoxv—1,4-di0xobutvl)amino)l-S-ﬂ-uoro-b.enzoic acid ethyl ester (compound of
23 formula Vill ' |
o Prepared from 2-amino- 5 fluoro-benzoic acid ethyl ester in accordance with scheme 1 step
2. Yield: 100 %. '
White solid, m/z 311 (M).




25 Cctober 2005 PCT/ EPO210MVR1 ¢ 7-Fluoro-2 3-di hdro 5-h ro
- 2- 0X0- 1H- benzaze ine-4-.carbo lic acid ethyl ester cony ound of forrrul a

| X) Prepared from 2-[(4- ethoxy 1, 4- di oxobut yl ) anmi'no)] - QSQPﬁqgf 0 oic acid
ethyl esPQ9%44834ccordance with scheme 1 step 3. Yield: B§THP %g}%ﬂf

solid, mMz 265 (M. d) 7-Fluoro-3 4- dlﬁdro | H-| - benzaze ine-2 5-dione
(corrpound of formula X Prepared from

- 7-fluor o %Iu%hpfg t 7 at&ﬂ(éfhll% @l d
et hyl es 3 VWA sol i d,

mz 193 M@lﬂﬂeth | am norrethylene-? quoro 3 4- d|h _
dro-1Hb 5- f af_,rﬂgql
7r 19 | uor Oﬁ%ﬁ%ﬁg : Oggz §(4 #{)Q}pz#zédg}g@wﬁ gﬂ gé)élﬁﬂé%ﬂoﬁoéégggr gﬂ W t h schene

1 step 5acc¥rdalndewfﬂ55%rnbrlgtﬁpbﬁm@eﬁ)%ﬂ id, mz 248 (M. 15

10- FI or th -6H Ryri mdof5 4-d-1f d 1 benzaze in-6-one
(corrp(gl)un g& wﬂ?gésfz naI ogous. to Schene 1, from
4-1 (di nmet hyI am no) rret hyI ene] 7- fI uoro 3, g di hydro 1H- benzazel ne- 2, 5-di one

and acetd LI SP) 244

(MH). 20 ' h ; mﬁg

I ne-10- cglr? eaq{c’?n‘;ﬂ%lt Zgh(?Fweljsg‘tsgr C?%;L %XQC}H E‘E‘?ﬁg%ﬁ Cll15>re ar ed from

10-f1 uorexhﬁleitedldﬂgcdtmdaxmemﬂhgchemlel-lpgqplé et pB%4- d] [ 1] benzazepi n- 6- one

accorda step 7. Wite solid, np 230 C, zn/z 338 (M. 25

Exanpl en‘g\ﬁgwl‘—s%’ d%@?‘é&?g@% -9H-imdazo [ 1,5-a] pyrimdo [5,4-d] [ I]

benzazeprne | O- carboxylrc acrd ethyI ester a 10-Fluoro-5 7-di hydro-2- ro
: ) o frocive-dibydro-1H-benzazepine-2,5-dione

{compound of formula XI}

Prepared from 7-fluoro-3;4-dihydro-1H -1—benzazepine-2,5-dione in accordance with
scheme 1 step 5. Yield: 75 %.
- Light orange solid, m/z 248 (M).

15 ) 10-Fluoro-5.7-dihvdro-2-methyl-6 H-pyrimido[5.4-d}{ 11benzazepin-6-one (compound
of formula [T}

Analogous to Scheme 1, from.4~[(dimethylamino)methy'lene]-7-ﬂuor0—-3,4—dihydro—lH—
benzazepine-2,5~-dione and acetamidine hydrochloride. Yield: 50 %.
White solid, m/z (ISP) 244 (MH).

e ) 20 g) 3-Fluoro-6-methyl-9H-imidazo[1,5-a]pyrimidof5.4-d1[11benzazepine-10-carboxylic

acid ethvl ester (compound of formula I)
Prepared from 10-fluoro-5,7-dihydro-2-methyl-6H-pyrimido(5,4-d} [ 1]benzazepin-6-one

in accordance with scheme 1 step 7.

White solid, mp 230 °C, m/z 338 (M).
25 . _ | Example 9

- 3-Fluoro-6- propyl-9H—1nudazo[1 5-a]pyrumd0[5 4-d} [1]benzazeplne—10—carboxyhc acid
ethyl ester '

a) 10-Fluoro-5,7-dihvdro-2-propyl-6H-pyrimido{5.4-d1[11benzazepin-6-one

Analogous to Scheme 1, from 4—[(dimethylamino)methylehe}-7—ﬂuoro_-3,4-dihydro-1H- _
30 benzazepine-2,5-dione and butyramidine hydrochloride. Yield: 50 %.
~ White solid, m/z (ISP) 272 (MH). -




" Anal ogous to Scheme 1, from
4-[ (di met hyl at ni no) net hyl ene] - 7-f | uor o- 3, 4-di hydro-1H 30

-benzazepi ne- 2, 5-di one and butyram di ne hydrochl oride. ¥5&lcwber20034 Wiite

solid, mO8I34570 (VH). WO 021094834 -22 b) PCT/EP02/05121

3- Fl uor o- 6- propel -9H i m dazol 1, 5-al p_ Elmda 5,4-d acid ethyl ester 25
i ne- 10- car boxylic From

Qct ober 2005 PCT/ EP0210a121 1 benzaz
10-fl uog 0-
accor di R§E i e ' ;

Exanpl Ea&ﬁeMEzuéHO 6- (I -net hyI et hyI) 9H—| i dazo[l 5. a] pyri m do[5 4-d]

[ 1] benzazepi ne- 10- car boxylic acid ethyl ester a) 10-Fluoro-5, 7-di hvdro-2-(
i -met hylet hyl) iitni.dof 5,4-d)} 1l ben L h-6-0ne 10.Anal ogoys to
Schere’ Srom QSR p et RO SRR HL B rets s R e dr i e e
benzazeps pthedie3-s8dpone and i sobutyram di ne hydrochloride. Yield: 60 % Wite

solid, znlz (1SP) 272& . 3 3Fluor06(l met hvl eth)L) - 9H i m dazo[

1, 5- &l pYyYhitg Wbidemp-2995Cq mpzeld? }-0- carboxylic acid ethyl ester 15

FromlO_-quoroS 7-di hydro-2-(1- rrethylethyl) 6H pyri n do[ 5, 4- d]

[ 1] benzazepi n- 6-one according to E}&ml‘b step 7. Wiite solid, np 185 C,

mz (1SP) 367 (M—|) Exanple | | 6-Cyclopropyl-3-fluoro- 9H-|mdazo [ 1,5-4a]

pyrl m do k[‘}S q}l; benzazepi ne- 10-car box I|c (]1 acid ethyl ester a)
2- Cycl ofr 9:1& fi-(ﬁl‘PlP Ylethﬁl)ﬁl‘amgddmﬂém pyAimvd ol61isl] L1 bengepspiner K epi n- 6- one

carboxylic acid ethyl ester

) ' a) 10-Fluoro-5,7-dihvdro-2-(1-methylethyl)-6 H-pvrimido[5.4-d] [ 1]benzazepin-6-one

10 Analogous to Scheme 1, from 4-{(dimethylamino)methylene]-7-fluoro-3,4-dihydro-1H-
benzazepine-2,5-dione and isobutyramidine hydrochloride. Yield: 60 %.
‘White solid, m/z (ISP) 272 (MH).

b). 3-Fluoro-6-(1-methvlethyl)-9H -imidazo[1,5-alpyrimidol5.4-d] [ 11benzazepine-10-
carboxylic acid ethyl ester

15 From 10-fluoro-5,7-dihydro-2-(1-methylethyl)-6 H-pyrimido[5,4-d] { 1}benzazepin-6-one
according to scheme 1 step 7.

‘White solid, mp 185 °C, m/z (ISP) 367 (MH).
i) ' o Example 11

~ 6-Cyclopropyl-3-fluoro-9H-imidazo{1,5-a]pyrimido{5,4-d]{1]benzazepine- 10-carboxylic
20 - acid éthyl ester

a) 2-Cyclopropvl-10-fluoro-5,7- dlhvdro 6H- pvnrmdoIS -d]}[1lbenzazepin-6-one

Analogous to Scheme 1, from 4—[(dimethylamino)methylene]-7—ﬂu0ro-3,4—dihydro-1H—
benzazepine-2,5-dione and cyclopropanecarboxamidine hydrochloride. Yield: 88 %.
‘White solid, m/z (ISP) 270 (MH). ' ‘

25  b) 6-Cydopropyl-3-fluoro-9H-imidazo[1.5-alpyrimido(5:4-d}{1 {benzazepine-10-
carboxvlic acid ethyl ester




. Anal ogous to Schene 1, from
4-[ (di met hyl am no) net hyl ene] - 7-f | uor o- 3, 4-di hydro-| H benzazepi ne- 2, 5-di one
and cycl opr opanecar boxani di ne hydrochl oride. Yield: 8828Qctolgi2f@5 solid, mz
(1'SP)~ 279/ NK4p48385 b16- Cycl opr opyl - 3- f | uor o- 9H i zni dazo{ PﬁT@Pﬁ%"’%?‘ri mi dof
5,4-dl (11 benzazepi ne-10- carboxylic ggggl ethyl ester WD 02/ 094834 25
Cct ober 2005 . PCT/ EP02/0121 -23- From

accur o meRe-at kR Roke Sl A it PSS e R SEE iy O

Exanpl e ai@r8ing to scheme 1 step 7.

3-FluorQ-6-(1,.1-di yl et -9H- i dazo[ 1, 5- a] pyri m do[ 5, 4-d]
[ 1] benz%ﬁ???@éi’élprggg%'go’?% ﬁﬁiﬁcﬁ%é%yl ester 2 1.1-Dinethvleth -10-fl
uoro-5, 7-dihvdro-6H 1 im dol5,4-d | benzazepi n-6-one Anal ogous to Schene
~ 1, from 4-[(di met hyl am no) met hyl engjamfpié 12101 0- 3, 4- di hydr o- 1H

benzazepi ne- 2, 5-di one and 2, 2-di net hyl propi onam di ne hydrochl oride. Yield:

54 %_2t)_Wite solj.d, z . 286 h)_.3- 30 1,1 -di nat hvleth
S 9H i éaEIHO&D-%I5»17dr%ﬂ’%ﬂaél?};?'%&%awﬁkﬁﬁﬁogﬁ‘gmﬂ‘?%‘Z%%P_l&’ee Ryl ester
From 2- .cbdhokylill 4784 bewbedsteyl ) - 10-fl uoro-5, 7-di hydro- 6H pyrimdo [5,4-d] [1]

benzazepi n-6- one according to schene 1l step 7. 15 Wiite solid, np 233 C,

ez (1 SI;)) 2?(%,11—Igmfhvlethvl)-lO-ﬂuoro—i7-dihydro-6HvDWimidoI 5.4-d1[1]benzazepin-6-one

- Analogous to Scheme 1, from 4-[(dimethyl'amino)méthylene] -7-fluoro-3,4-dihydro-1H-
\) benzazepine-2,5-dione and 2,2-dimethylpropionamidine hydrochloride. Yield: 54 %.
10 White solid, m/z (ISP) 286 (MH).

b) 3-Fluoro-6-(1.1-dimethylethy)-9H-imidazol1.5-alpyrimido(5.4-dl 1]benzazepine-10-
carboxylic acid ethyl ester

From 2-(151-d,imethyléthyl)-—10-ﬂuoro—5,7'-dihydro-6H -pyrimido[5,4-d}[1])benzazepin-6-
one according to scheme 1 step 7. :

15 White solid, mp 233 °C, m/z (ISP) 381 (MH).
Example 13

3-Fluoro-6-[(4-methoxyphenyl)methyl]-9H-imidazo{1,5-a] pyrimido([5,4-
. ) d][1]benzazepine-10-carboxylic acid ethyl ester

. a) 10-Fluoro-5,7-dihydro-2-{(4-methoxyphenylmethvl] -6 H-pyrimido[5.4- .
20. di{1]benzazepin-6-one

* Analogous to Scheme 1, from 4-[(dimethylamino)miethylene] -7-ﬂuor'o-3,4~dihydro-1H-
benzazepine-2,5-dione and 2-(4-methoxyphenyl)-acetamidine hydrochloride_. Yield: 89 %.
White solid, m/z (ISP} 350 (MH).

b 3-Flu0rb-6- [{4-methoxyphenylymethvl]-9H-~imidazo{1,5-a] pyrirnido(5.4-
dlf1 lbenzazep' ine-1 0-carb0ﬂlic acid ethyl ester

[N
W

‘ Ffo_m 10-fluoro-5,7-dihydro-2-[(4-methoxyphenyl) methyl} -6 H-pyrimido[5,4-
~ d}{1]benzazepin-6-one according to scheme 1 step 7. '

White solid, mp 185 °C, m/z (ISP) 445 (MH).




Exanpl e 13 3-Fl uoro-6-[ (4- met hoxyphenyl ) net hyl ] - 9H
I mdazo[ 1, 5-a.]pyrimdo[5,4- d] [1] benzazepi ne-10-carboxylic acid ethyl
ester 20 a) 10-Fluoro-5 7-dih drro-2- (4-nmethox hen 1 2aé¥chobkr 2084 i mi do 5
4- dl i WOB2ABHepi n-. 6- one Anal ogous to Scheme 1, fromPCT/EP02/05121 ,
4-[ (di met hyl am no) ni et hyl eri e]-7-fl uoro- 3, 4-di hydro- 1H :
benzazepi ne- 2, 5- di one and 2-(4-net hox'yyﬁlh“enyl ) -acet am di ne hydrochl ori de.
Yield: 89 % Wite solid, mz (IS 359321%'\/'_')' b 3-Fluoro-6- 4-rnetho hen 1
- methyl -9Hinidazo 1,5-a vrimdo L"5%%P di f :
1) benzazepi ne-10-carbo2Q lic acid ethyl ester From
10-fl uorps.5, 7-di =25 - B )0 It { 1 B3 10d] (|
| “benzarbiireSett alasy ghHa i AL BN B gl Db ERAR e f10E)
" m z (| SRardebslic Mifl ethdbes@at ober 2005 WO 02/ 094834 PCT/ EP02/ 05121 - 24-
Exanpl-e 14 3' - Fl uoro-6-(1Hindol - 3-yl net hyl ) -9H-i m daza
1, 5- a] pya) ik 5- %7 eflihvidro LR b indeigs (53¢ -Gl PTG S 4ol 1 e ReALL s
- benzaze P in-6- a) 10-Fluoro-5 7-dih dro-2- 1Hindoi-3-virriethvl
- -6H Dvrido 5,4-d on e Anal ogous to Scheme 1, from
4-[ (di met hyl am no) et hyl ene] - 7-f | uar o- 3, 4-di hydro-1 H benzagzepj ne-2, 5- di one
and and 2nglogsusheldthemey, froac‘éﬂ%dmthi(é'%mmpkpﬁhﬂsqe]%‘ﬂWﬁ%é‘l%hﬁi?' "z (1SP)
359 (M_l)bermxzegin'czel-ﬂﬁ)-rgﬁin@'a dlhd ?%H—%{dol—g‘%ﬂﬁadeta%ﬁdidﬂ erosgion-a inmdo 5 4-d .
1 benzaze ihes 101 -carBon. ic acid et'hyl ester From
10- f | uor'Biibtezokd, my/d (1522389 MHdadol - 3- yl met hyl ) - 6H pyri ni do[ 5, 4- d] [ 1} benzazep
I n- 6-one according to schene | step 7.

{ ) b) 3-Fluoro-6-{ 1 H-indol-3-ylmethyl)-9H-imidazo[1,5-alpyrimido!5.4-d1{1}benzazepine-

o

10 10-carboxylic acid ethyl ester _ |
From 10-fluoro-5,7-dihydro-2-(1H-indol-3-ylmethyl)-6H-pyrimido[5,4-d} [1)benzazepin-

6-one according to scheme 1 step 7.

White solid, mp 230 °C, m/z (ISP} 454 (MH).
Example 15

15 3-Chloro-6-methyl-9H-imidazo[1,5-a}pyrimido{5,4-d} [1]benzazepine-10-carboxylic acid
ethyl ester

a) 27Amino-5-chloro-benzoic acid ethyl ester (compound of formula ViI)

o ) ' Prepared from ethyl anthranilate and sodium hypochlorite (according to M. Qkabe and R-
) C Sun, Tetrahedron, 1995, 51, 1861) to give an off-white solid, mp 80 °C, mfz 199.

20 b)5-Chloro-2-{(4-ethoxy-1.4-dioxobutyl}amino)]-benzoic acid ethyl ester {compound of
- formula VIII) .
From 2-amino-5-chloro-benzoic acid ethyl ester according to scheme 1 step 2.

Yield: 100 %. White solid, m/z 327 (M).

c) 7-Ch}oro-2,3—dihszOaS-hvdroxV;Z—mco-lH-benzazeDine—4—.c_arboxv1ic acid ethvl ester

~25. [compound of formula IX)

From 5-chloro-2-[(4-ethoxy-1,4-dioxobutyl)amino)]-benzoic acid ethyl ester according to
scheme 1 step 3. Yield: 81 %. '
‘White solid, m/z 281 (M).

d) 7-Chloro-3,4-dihydro-1 H “1-benzazepine-2,5-dione-(corapound of formula X




White solid, ™ 230 C niz (1SP) 454 (MH). Exanple 15 15
3- Chl or o- 6- rrethyl

i'm dazo[ 1, 5-a) pyri rn| do[5,4-d}[1) benzazepl ne- 10- car boxyf Pet %@ t hyl
ester a)WQW‘?P%45 chl oro-benzoi ¢ acid et hyl ester (corrpBGﬁ OB mul a VI |
Prepared fromethyl anthranilate and di um hypochlorite (according to M
G<abe and R’- C Sun, Tetrahedron, -1995,%51, 1861) to give an of f - Wmte solid,

nmp 8 5 . -14-di 0 _ yI benzoi ¢
aci d et hliflonégt orgé% g@ﬁ%‘% EY%S%TOJO\/{}?IM%%FRIEG 9%0 rlCc oro enzoi c
aci d et hasterastordingac ociineg steap 4 Fhaddrd8Postep 2. i eI d 100 % Wiite solid,
mz 327 2 3-di h dzo-5-hvdrox -2-oxo-|H benzaz in-4-carbo
lic aci d%tﬁfl??%&%ogé@ (conmpound of formula | X From

5-chloro-2-[ (4-ethoxy-|, 4-di oxobutyl)anmi no) }-benzoic aC| d et hyI ester
“accor di nﬁ7t-Glhlo&omejfdxrheth\tlanm&)m‘dtlﬁede]~ ] i B berat '

7- Chl or o- 3 4- d| ?’f i )} benzaze i ne-2 5d| one. com ound of forrrula X WD
02/09 4] ormua

~ 7-chl oro- 2, 3-di hydr o- 5- hydr oxy- 2- oxo- 1H benzazepi ne- 4-car boxylic acid et hyl
ester acEmrdebldro-asrtHé:ryérol—lH{lebenaa7ep’ir3+215 direUsconbing do sdieing, 1 sigz5.209 (M) .

- e 7=Chl O{flgfg )meth | am no. nethylene -3 4-di h dro-1H benza ei ne-2, 5-di one
5 (compoun ? tornul a XI) From

~7-.chl or ckightlerdinpyshlid; inf4 264-(bBnzazepi ne- 2, 5- d| one according to schene 1 step
5. Yield: 79:0/0. Light orange SO|Id Mz 264 (M. ' 10-Chloro-5

chlloro@mmjdﬂ hyl am no) met hyl ene] -3, 4-di hydro-1 H
benzazepl ne- 2, 5-di one and acetam di ne hydrochl oride. Yield: .58 %

Analogous to Scheme 1, from 7- chloro—tL—[(dlmethylamlno)met‘nylene] -3,4~dihydro-1H-

benzazepine-2,5-dione and acetamidine hydrochloride. Yield: 58 %.
~ White solid, m/z 259 (M).

o) 3-Chloro-6-methyl-9H-imidazo| I.S-allvvrimido[’SA-dl [1)benzazepine-10-carboxylic

15 acid ethyl ester one (compound of formula 1)

Pfond 10-chloro-5,7-dihydto-2-methyl-6 H-pyrimido[5,4-d} [1]benzazepin-6-one
according to scheme 1 step 7.

White solid, mp 202-204 °C, m/z (ISP) 355 (MH)..
) | : _ Example 16

20 3-Chloro-6-(1-methylethyl)-9H-imidazo[1,5-alpyrimido[5 4-d][1]benzazep1ne—10-
' carboxyhc acid ethyl ester

a) 10-Chloro-5,7- dxhvdro 2 (1- methylethvl) 6H-pyrimido!5.4- d]flJbenzazepln 6-one

- Analogous to Scheme 1, from 7-chloro-4- [(dimethylamino)methylene]-3,4-dihydro-1H—
_benzazepine-2,5-dione and 1sobuty*:am1d1ne hydrochloride. Yield: 87 %.
White sohd m/z (ISP) 288 MH)

{~d
w

| b) 3-Chloro-6-(1- methvlethvl) 9H-imidazo[1,5-a}pvrimido[5.4- d][l]benzazepme 10~
carbogyhc aad '




te solid, mMz 259 (M. g) 3-Chloro-6-neth 1-9Him dazo 1,5-al rirnido
dl f 1 benzaze I ne-10-carbo lic 15 acid ethyl ester one (conpound of
mul a | From 10-chl or o- 5, 7- di hydr o- 2- net hyl - 6H pyr i mi28 &c®berf0
benzaﬁépﬁlfw&s@ne according to schene | step 7. Wi t e PESIERG2O%31 202- 204
C, mz (I1SP) 355 (MH). Exanple 16 20

3-Chl oro-6-(1-net hyl et hyl) - 9H—im'dazo%q 5- a]pyrlmdo[5 4-d]

[IIbenzazeplne- 0- ca aci 0 dro 2-
(1 behegeep fegdo. oot 16,20 ok ol 00 hde st 4
PCT/ EPO@é&é&ﬁ&tmg@@qw&ﬂp Scherre 1, from

7-chl or o- [(d| nmet hyl am no) net h enel 3,4-di h7dro-1 H benzazepl ne- 2, 5-di one
and |sob‘ﬂmyﬂr%>hddhné9ﬁy@r@éhﬂ§?)| (MHh| d: 87 % 25 Wite solid, mz (ISP)
288 (MH). b) 3-Chloro-6-(1-nethvlethvl)-9Himndaco 1,5-al pvrlmdo F 5-4-d

benzazepi ne-10 1 car boxylic acid 25,pxfiober 2005 ) 02/ 094834
PCT/ EP02/ 05121 -26 ' From

10- chl or 0- 5, 7-di hydro-2- (I - rrethyleth 1) - g%/ do[5 i
" [ 1] benz az@igbro-6~prepropyt8Hdimdazobl. 56 1ﬂ° bww&%&ﬁ*f&rbw f92 C,

mz (IS% %Wlé . Exanple 17 3~-Chl oro-6- cyclopropyl 9H- i m dazo | 1,5 a]
pyrim dd [i§ 1 ] benzazepi ne- 10-carboxylic acid ethyl ester

Whi
5, 4-
for
[ 11

~ 2).10-Chloro-2-cyclopropyl-5,7-dihydro-6H-pyrimido[5.4-dl{11benzazepin-6-one

_ Analogous to Scheme 1, from 7-chloro-4-[(dimethylamino)methylene]-3,4-dihydro-1H-
\) benzazepine-2,5-dione and cyclopropancarboxamidine hydrochloride. Yield: §3 %.
10- White solid, m/z (ISP) 286 (MH).

'b) 3-Chloro-6-cvdopropyl-9H-imidazol 1,5-alpyrimidof5.4-d}[11benzazepine-10-
carboxylic acid ethvl ester

From 1O—Chl-oro-2-cyclopropyl-5,7—dihydfo-6H—pyrimido[5,4-d] [1)benzazepin-6-one
according to scheme 1 step 7.

15 White solid, mp 230 °C, m/z (ISP) 381 (MH).
Example 18 .

3-Chloro-6-(1,1-dimethylethyl)-9H-imidazo(1,5- a]pyrwmdo[s 4-d][1]bEnzazepme-10-
L) carboxylic acid ethyl ester

a) 10-Chloro-2-( 1,1-dimethvlethyl}-5.7-dihydro-6H-pyrimido[5.4-dl fllb-Enzazgain—G-one

20 Analogous to Scheme 1, from 7-chloro-4-{(dimethylamino)methylene]-3,4-dihydro-1H-
‘benzazepine-2,5-dione and 2,2-dimethylpropionamidine hydrochloride. Yield: 88 %. Off-
~ white solid, m/z (ISP) 302 (MH) '

b) 3-Chloro-6-(1,1-dimethylethyl)-9H-imidazo[1,5-al pyrimido[5:4-dl [1}benzazepine-10-
- carboxylic acid ethyl ester

25 | Prom. 10-ch10ro-2—(1,'1-dimethylethyl)-—S,Y-dihydro-GH-pyrimido[5,4nd] {1}benzazepin-6-
one according to scheme 1 step 7. o ' -

~ White solid, mp 180 °C, m/z (ISP) 397 (MH).




a)l 0- Chl or o- 2- Ml opropvl -5, 7-d' hydro- hH pyrirnido[5, 4-dl f
I | benzazepi n-6-one Anal ogous to Schene 1, from
7-chloro:4-1 (di met hyl ami no) met hyl enel - 3, 4-di hydro- | H 36 Qkctobeni0As- 2, 5- di one
and cycl S UPH4r b( c) xar ni di ne” hydrochl oride. Yield: 83MgEMYIRte
solid, mz (I1SP) 286 (MH). b) 3-Chl or&TG cycl opropyl - 9Hi m dazof
1,5-al pyrimdo[5,4-dl[I|]| benzazepi ne-| carboxic acid ethyl ester From
10- chl or o- 2- cycl opropyl -5, 7- di hyd\r/\%' Pﬁ?' m do[ 5, 4-d] [ 1] benzazepi n- 6- one
accordi ng to schene 1 step 7. FHRPSOr d, np 230 C,. mz (ISP) 381 -

- (MH). "Exanpl e 18. - 3-Chl oro-6-(1, 1-di rrethyleth |)-9Himdazo [1,5-a] -

pyrim . d&qlﬁam-&i](4{miqhbmnﬂmmnéwh)€ﬂH-nmdbm{wSm]pann-dddﬁbtyI ester

}noamohgaﬁlg’ﬁ{’%fz%ﬁ“gégﬁtﬁfﬂ ?Jg]%ac”%etix dro 6H rimdo 5 4-d 1 benzaze

7-chl oro- 4- [(d| met hyl_am no) et hyl ene] 3 4 di hydro [ H benzazep| ne- 2, 5- di one
F (] by r4 . e 2

SO|Id | - b: 3Ch|or06(11d|rrethcarboyIlcaC|deth1
ester Ie ; e§f 926 M_D 1 5rimdol 54-d 1 benzazepine-10 25 From
10-chl oro-2-(1, 1-di rrethyl ethyl)-5, 7-di hydro-6H pyri m do[ 5, 4-d]

[ 1] benz abagpgou to Sehenach Gredi hghlogo—édlﬁ@mﬂﬂylmmp? methyent 3 dalinglro1lif 180 C,
Mz (1 SRer3Ppia¥td) 5-afohe Frh A meBRyph 1 P4l 0RARE . BfalbBIOM Tt 87 %.

White solid, m/z (ISP) 366 (MH).

) 7 : henvl)methvl)-9H-imidazo[1.5-a
10 dl[1lbenzazepine-10-carboxylic acid ethvl ester

i

From 10-chloro-5,7-dihydro-2-[ (4-methoxyphenyl)methyl]-6 H-pyrimido[5,4-
d]{1]benzazepin-6-one according to scheme 1 step 7.

White solid, mp 192 °C, m/z (ISP) 461 (MH).
Example 20

15 3-Ch10ro-6-(1H—indol-s—ylmethyl)—9H—imidazo[1,5—a]pyrimido[5,4-d] [-l}be,nzazepine-'lo—
carboxylic acid ethyl ester

a) 10-Chloro-5,7-dihydro-2-( 1H—indol—3—v1methvl)—6H—pvrimidof5,4-dl{1]beﬁzazevin—6—

one

IR

Ana.logOus to Scheme 1, from 7-chloro-4-[(dimethylamino)methylene]-3,4-dihydro-1H-
20  benzazepine-2,5-dione and 2-(1H-indol-3-yl)-acetamidine. Yield: 46 %.
White solid, m/z 374 {M).

b) 3-Chloro-6- 1H—1ndol 3-vl-methvl)-9H-imidazof1,5-al

- dlf1]benzazepine-10-carboxvlic acid ethvl ester

From 10-chloro-5,7-dihydro-2-(1H 5indol-3-ylmethyl)—6H —pyri_mido[SA—d] [1}benzazepin-
25 6-oneaccording to scheme 1 step 7.

‘White solid, mp 120.°C, m/z (ISP) 470 (MH). -




-27- Exanpl e 19 3- Chl or 0=6- [ (4-r et hoxyphenyl ) met hyl )-9H i m dazo[ 1, 5- a]
pyrimdo[5,4- d] [1l] benzazepi ne-10-carboxylic acid ethyl ester

a) 10- Chl oro-5, 7-di h rdro-2- (4-nethoxyphenyl)rnethyl | - 88Ocioherddf5 5. 4- dU |
Lber i zaz ¥ %/&3%he Anal ogous to Schene 1, from | PO

7-chl oro- 4- [(d| met hyl am no) net hyl ene] - % 4- di hydr o- 1H= benzazepi ne- 2;
5-di one and 2-(4-net hoxyphenyl) -acet afhi di ne hydr ochl ori de. Yield: 87 %
Wiite solid, mlz (1SP) 366 (MH). b%‘ff

'3_Chl or o- 6- r(4 nmet hoxyphenyl ) rnet h ajn-Pé?—El m dazo[ 1, 5- al pyri mdo(5 4 10 dl
f 1l benzazep| ne-10-carboxyic acid ethyl ester From

10- chl oBBlomb-2ilHytddaroPis4- é.]@ynmlﬂoﬁ@ﬁldﬂhibe)xmpmyﬂp @byl atidstiyl4- d]

[ 1] benzaze i n-6"one according to scheme 1 step 7. Wite solid, np 192 C,
mz (1SP*461 (MH). Exanple 20 15

3-Chl oro-6- (I Hindol -3-ylnethyl)-9H i m dazo[ 1, 5-a] pyri m do[ 5, 4-d]

[1] benZaZ'emrﬂBrolSlbrmebmdid aridethdl @tehdoremtued of forp@aleIr o-5 7-di h dro- 2-
. iHindol-3- Irneth 1 -6H rimdo 15 4-d | benzaze in-6 one Anal ogous to '

"~ Sch f - | ] .
| bgnggz3 eé‘isr?éﬁ"%q%Fﬁ }t&oéﬁdq%&ﬁ)%far&@ég %98}?8%&&%%?5?%5@%%&3{1 i t e
solid, rplyer éﬁ&xfd‘{bm Ha) aBoAUos@vifebblid,ngos3 2.y - met hyl ) - 9H i ni dazol, 5- al

yrim doF5 [ | benzazepi ne-10-carboxylic acid ethyl ester From
10- Chl or0- 5, 7- d| hydro 2- (1 Hj.nd I-
] benz az &pisrBropm-2:1 fhethawi béwgiegehudylidmiag, 120. C,
n1 z (I SFI“ rifhdi9 Vv - 25 Oct ober 2005 V\D 02/ 094834 PCT/ EP02/ 05121 28- :
Erom 2-amino-5-bromo-benzoic acid ethyl ester according to scheme 1 step 2. Yield:
10 79 %. White solid, m/z (ISP) 371/373 (MH).
¢) 7-Bromo-2,3-dihydro-5-hydroxy-2-oxo-1H-benzazepine-4-carboxylic acid ethvl ester
{compound of formula IX)
From 5-bromo-2-[(4-ethoxy-1,4-dioxobutyl)amino)]-benzoic acid ethyl ester according to
scheme 1 step 3. Yield: 71 %.
15 White solid, m/z (ISP) 325/327 (MH).
d) 7—Bromo~3,4-dihvdro—1H—l-benzazepine-Z,S-diOne-(compound of formula X)
: ) From 7-bromo-2,3-dihydro-5-hydroxy-2-oxo-1H-benzazepine-4-carboxylic acid ethyl

ester according to scheme 1 step 4. Yield: 65 %.
White solid, m/z (ISP) 253/255 (MH)

2&) e) 7-Bromo-4-{(dimethylamino) methvlenel-3.4-dihvdro-1H-benzazepine-2,5-dione

A coﬁlpound of formula XI)

From 7-bromo-3,4-dihydro-1H-1-benzazepine-2,5-dione according to scheme 1 step 5.
" Yield: 90 %. Light orange solid, m/z (ISP) 309/311 {MH).

) 10—Bromo-5,7—dihvdrbr6H _pvrimidol5.4-d1[1]benzazepin-6-one (compound of

25 formula Il

Analogous to Scheme 1, from 7—Bromo-4-[(dimethylamino)methylene]-'3,4—dihydro~1H—
benzazepine-2,5-dione and formarmidine acetate. Yield: 83 %.
* white solid, m/z (ISP) 289/291 (MH).




Exanpl e 21 3-Brono-9H i mi dazo[ 1, 5-al pyri m do[ 5, 4- d] |

[ 1] benzazepi ne-10-carboxylic acid ethyl ester a) 2-Am no-5- brom) benzoi c
‘acid eth er.. (compound of formula VIIl 5 As scheme2f5 % rom
2- am no- éj"f}?"g@&‘ﬁ@nzm c acid, ethanol and HO .gas and heat (%1 E refl ux
for 16 h to afford an of f-white solid.2gp 83 C. D)

5- Br ono- 2- ((4- et hoxy- 1, 4- di oxobut vi )am no) 1- benzoic acid ethyl ‘ester

conpound oofs-BxfoemdrgHainMHézloh,E-&m&iam'sm, dﬁ-l;h_ieﬂﬁﬂ%e%@lmicﬁrt&ﬁi T eidwihyest er

according to schene 1 step 2. Yie 10 79 % Ite solid, mz (ISP)

371/373 @K, .yy 12 ¢) 7- Br ono- 2 3 di h dro-5-h drox -2-oxo-I|H benzaze

i ne-4-carbo I|c acid ethyl ester Lconpound of forrmula I X) From

- 5-brono- %bﬁﬂroebmlwar &hﬁr@mgyﬁhﬁm,@od 11 /bemmedrtn 8o etdidingast er
according { scherrel step 3 leld: 71 % is Wiite solid, mz (I1SP)

'+ 3251327 (‘ﬁ}i’-ﬁmehf €9 /Bromo- 3 4-dih dro-1HI-benzaze ine-2 5-dione com ound of

fornmula 210 ©

7- br onfo- ;@Vg{tg%i/ddrmop 51°h>9dfné§<955) %Sféssfls-l\/[[)enzazepl ne- 4- carboxylic acid et hyl

ester according to schene | step 4. Yield: 65 % Wite solid, mz (ISP)

253/ 255 (MH) 20 e) 7-Br onp-4- di meEkemplsi2do neth | ene -3 ,

4-di hvdro- 1 H benzaze ine-2 5-dione (conpound of fornmula Xl From

5T S B gceats osﬁﬁ%é@@efh@"ynﬁrﬁfﬁ%Eﬁl%‘%%%?@mﬁ Eaddzt e
7-di h dr@-tbrliesberlmdo 5 4-d 1 benzaze in-6-one com ound of 25 formula 111
Anal ogous to Schene 1, from

7r omo- 406 Rl bagm

25 Cctober 2005
: 10 Analogous to Scheme 1, from 7-bromo-4-[(dimethylamino)methylene]-3,4-dihydro-1H-

pi ne- 2, 5-di one
e 289/ 291 (MH) .

. benzazepine-2,5-dione and acetamidine hydrochloride. Yield: 87 %.
White solid, m/z (ISP) 303/305 (MH)

b) 3-Bromo-6-methyl-9H-imidazo[1,5-a
acid ethyl ester

10-carboxylic

imido{5.4-d}[1]benzazepine-

15 From 10-bromo-5,7-dihydro-2-methyl-6H-pyrimido{5,4-d]{1]benzazepin-6-one
according to scheme 1 step 7. '

“White solid, mp 130 °C, m/z (ISP} 399/401 (MH)
) \ Example 23

- 3-Bromo-6-cyclopropyl-9H-imidazo[1,5-a] pyrimido{5,4-d][1]benzazepine-10-carboxylic.
20  acid ethyl ester

a) 10-Bromo-5,7-dihydro-2-cyclopropyl-6H-pyrimido[5.4-d][1 |benzazepin-6-one

Analogous to-Scheme 1, from 7—.br0mo-4-[(—dimethylamino)methylene] -3,4~dihydro-1H-
benzazepine-2,5-dione and cyclopropanecarboxamidine hydrochloride. Yield: 99 %.
White solid, m/z {ISP) 330/332 (MH).

25 b) 3-Bromo-6-cyclopropyl-9H-imidazof1.5-alpyrimido{5.4-d1{11benzazepine-10-

carboxyvlic acid ethvl ester




WO 02109- 1834 PCT/ EP02105121 -29- 3-Bronmp-9H i mdazo 15-a imdo 5 4-d 1
benzaze ine-10-carbo tic acid ethyl ester From

10- br ono- 5, 7- di hydro- 6H- pyri nidot5, 4-d] (I |benzazepi n289stberad8dr di ng to
scheme 1VQBH0%83\mite solid, np 210 C, mz (1SP) 3851387P¢NERO2RRiApl e 22
3- Brono- 6- net hyl - 9H i m dazo [ 1, 5-a] pgrlmdo [5,4-d] [1

] benzazepi ne-1 0-carboxylic acid ethyf Qster - a)

%\?‘ aFLSSIJESqne?, 1@'&5@% ?dllri}E ﬁc}/-Z cy'Ton%rplyfInG 91J1_y5r1m1doﬂ'5rl %Tﬁige%ggzlegm%-%?:g 10 :

7- br ono- Mbrdlﬂgtmkhyﬂnamst@)mt hyI ene] 3, 4-di hydro-1 H benzazepi ne- 2, 5-di one

and acet am di ne _hydrochl ori de. eld: 87 % Wite solid, mz (ISP 303/305
(M) b) ¥iigesplid mﬁé‘f’?ﬁ@ﬂgﬁﬁwﬁ’)&éﬁﬂzi(w imdo 5 4-d acid ethyl ester |

- benzazepi ne-10-carbox lic 15 From 10- brono-5, 7- di-hydr o- 2- et hyl - 6H pyri m do

[5,4-d] [ 1] benzazepi n-6-o0ne accorlftﬁ.gjé% gScheme 1 step 7. Wiite solid, np

130 C, . n12 (1SP) 3991401 (M—|) Exa é Br onmo- 6- cycl opropyl - 9Hi r ni dazo

[ 1,5-a] rimdo [5,4-d ]benzazepl ne- 10 carboxylic 20 acid et hyI
ester "’a) oBoombESH ?ﬂmrm)ml)zxeﬂw HUpropgazobh-aypyirimide[B4-4- dI

El lblr)grrgzgﬁﬁﬁc?ﬂzge élnq%r%g% Hgflg%teh]%:g&%edl ,hy](c:I;Sn] H benzazepi ne- 2, 5- d| one

and cycl oproan ecar boxam d| ne hydrochl ori de Y| eI d 99 % Wite sol i d,
- znl z. (1 SB)1038m raters 1

dl[1ibenzazepin-6-one

L) Analog.ous to Scheme 1, from 7-bromo-4-{(dimethylamino)methylene]-3,4-dihydro-1H-
10 benzazepine-2,5-dione and 2-(4-methoxyphenyl)-acetamidine hydrochloride. Yield: 99 %.
White solid, m/z (1SP) 410/412 (MH).

b) 3-Bromo-6-

. di[11benzazepine-10-carboxylic acid ethyl ester

From 10-bromo-5,7-dihydro-2-[(4-methoxyphenyl)methyl] -6 H-pyrimido[ 5,4~
15 d]{1]benzazepin-6-one according to scheme I step 7.

White solid, mp 180 °C, m/z (ISP) 505/507 (MH).

Example 25

’.;\‘) : .3 G-Dlmethyl -9H-imidazo[1,5- a]pynm1do[5,4—d] [1]benzazepme-lo-carbox}fhc acid ethyl
ester

20  a)2-Amino-3-methyl-benzoic acid ethyl ester (compound of formula VII)

Asin scheme 1 step 1 (accbfding to S. P. Acharya and J. B. Hynes, J. Heterocyclic Chem.,

1975, 12, 1283) from 2-amino-5-methylbenzoic acid, ethanol and HCl 'gas to afford the
product. Yield: 80 %. | |
“White solid, m/z (ISP) 178 (M-H)

&S
o8]
w

4-Ethoxy-1,4-dioxobutyDamino _-Sl-rneth 1-benzoic acid ethyl ester (compound of
formula VIII '

From 2-amino-5-methyl-benzoic acid ethyl ester according to scheme 1 step 2. Yield: 87 %.
~ White solid, m/z (ISP) 308 (MH).




-9H—z I dazo 1 5-al pyrimdo 5 4-d benzazepine-10 | carboxylic acid ethyl
ester 25 Cct ober 2005 WD 02/094834 PCTI EPO2/ 05121 30 From

10- brom)“ﬁ{ E{]}){dro 2-cycl opropyl - 6H pyri mido[ 5, 4-d] P& %@%éﬁ 6- one
accordin 0 schene | . step 7. Wiite solid, np 230 C, mz [ 427
(MH) . Exarrple 24 3-Brono-6-[(4- rretho);é@henyl)rrethyl] 9H

I m dazo[ 1, 5-a] pyr| m do[ 5, 4- d] [1] benzazepine-|0-carboxylic acid et hyI

ester a))3@B rhle- -é&lr-’!ni lic st Eehiidk@do 5

di1l | benzazepin 4

7- br omo{gompavpdeiformuald) net hyl ene] - 3, 4- di hydro | H 1o

- benzazepi ne- 2, 5-di one and 2- (4-met hoxyphenyl ) -acet ani di ne hydrochl ori de.
Yiel d: 90R)-[(4-dhbtzer, 80 buifendib Pl A Mhabiia dhyi3uBl ReBrfrgo

. (4- met hox ohenvl)rreth 9H- i m dazol 1 alpyfimdol5, 4 ¥ A

i | benzaZERimhel ftol eatiBlexgl ¥ acid ethyl ester From

- 10- brsomowhitd sdlidwily QsBy 44|t hox) phenyl ) met hyl | - 6H pyri m do[ 5, 4- 15

d] [ ] benzazepi n-6-one according to schene | step 7. Wite solid, mp 180 C,
mz (ISP 50/, M—I). npl e 2536D|rnethyl
|mdazofi> 5 HIHBTS sli-Denzakepinead ol qQpLE VTIgHaeid et hyl

- ester 20 a) 2 Am no- 5- met hyI benzoi c aci d et hyl ester (corrpound of formul a
VI 1 As FromsEheidio-sitgrrdcy( Baafdiongot [H SenRzepdehial shsb dilik abid BhylHynes, J.

Het erocyclic - 197 12, .1 from 2- amn05 met ylben20|c aci d,
~ et hanol eé‘ﬁ'ﬁla %]ﬁagoslcbeIBFié?e %Xg?ésg%(%uct Yield: 80 %

White solid, m/z (ISP} 190 {MH).

-3,4-dihydro-7-methyl-1H-benzazepine-2,5-dione
(compound of formula XI)

-From 3,4-dihydro-7-methyl-1H-1-benzazepine-2,5-dione according to scheme 1 step 5.
Yield: 74 %. Light brown solid, m/z (ISP) 245 (MH). |

" §) 5,7-Dihvdro-2,10-dimethvl-6 H-pyrimido{5,4-d][ 1]1benzazepin-6-one (compound of
15 formula II)

Analogous to Scheme 1, from 4-[(dimethylamino)methylene]-3,4—-dihydro-7—methyl-lH-
benzazepine-2,5-dione and acetamidine hydrochloride. Yield: 98 %.
White solid, m/z (ISP) 240 (MH).

. “) g)3 6-Dimethifl-9H*imidazo 1,5-aloyrimidol5,4-d][1]benzaze ine-lO-carBo lic acid
" 20 ethylester (compound of formulal)

--From 5,7-dihydro-2,10-dimethyl- 6H—pyr1m1d0 [5,4-d][1]benzazepin-6-one accordmU to
scheme 1step 7.

White solid, mp 200 °C, m/z (I_SP) 335 (MH).
Example 26

25 3- Methyl—6 propyl -9H-imidazo[1,5-a] le’lmldO[S 4- d][1]benzazepme-lo-carboxyhc acid
ethyl ester '

| .ab,']»Dihydro—10-methv_l-Zwbropvl-.ﬁH-Dvrimidof5,'4-.d] [11benzazepin-6-one




Wiite solid, mz (I1SP) 178 (MH 25 b) 2- (4-Ethoxv-1 4-dioxobutvl)arriino
-5-neth 1y _y_ -benzoic acid ethyl ester (corn ound o. fornula VIII) From
2- ami no- 5- met hyl - benzoi ¢ acid ethyl ester according to%

eégber 20 2
Yi el d: 8WOB2%GHt e solid, mz (1SP) 308 (MH). WD 02/ 0948”§1’E%“i’°§12é5
Qct ober 2005  PCT/ EP02/ 05121 ¢ 2 3-Dzjy dro-5 h dro -7-neth

1.2-0x0-1H benzaze ine-4-carbo lic acid eft .| ester (conpound of fornul a

eoter aubapeings Setetthdin PGy S’Q“%%%}‘ﬂ%k"ﬁ%ﬁwﬂ?‘? diiiaielarptis
f262 ( :\/I-l)enzd:)ep&e@ Bbdwxderamdbutmam;dmd kydrotidoridez paltid0246.5- di on. e (conpound of
or nu

. 2,3-dih PMP&?RG%MWI-Z 0x0- 1H benzazepi ne- 4- carboxylic acid et hyl

ester accord| ng to schene 1 step 4. Y| eld: 98 % Wiite solid, mz (1SP) 190
(M) . - e veimeido 5 &-difi henpavepingdOrcatbosilisennz aze

i ne-2 5-dio e conpound of forrrula XI) From

3, 4- di h@%?—g{i%%‘%‘hyl 1H 1- benzazepi ne- 2,%-di one accordi ng to schenme 1 step
5. Yield: 74 % Light brown solid, rrlz(ISP) 245 (MH).

5., 7-Di Ex;odmé?deh@drh IﬁemWLBiﬂrpyYITGrfrI-@mHEdofiSéid]il]bm&mﬁmf@ one (corrpound

of 15 forn(‘iy S%} Q ojs to Schenme 1, from
A-((di n%"t‘:ﬁ{/ B yﬁ nel - 3, 4-di hydro-7-net hyl -1 H benzazepi ne- 2, 5-di one
and aceajiedione, Mypds0ed] mizi(IBP) 385 €éMdH). 98 % Wiite solid, mz (I SP) 240
: (M—i) g) 3,6- Dirnet hvl 9H ni dazoJ 1, 5- al pvri m dof

5, 4- dWN | benr azepi ne- 10- car boxyl i CE aci
o

xample 27

10 3-Methyl-6-(1-methylethyl)-9H-imidazo[1,5-a]pyrimido[5,4-d] [1]benzazepine-10-
carboxylic acid ethyl ester '

2) 5.7-Dihydio-10-methyl-2-(1-methylethvl)-6H-pyrimido[5,4-d] [ 11benzazepin-6-one

~ Analogous to Scheme 1, from 4—[(dimeth‘yfamino)methylene] -3 4-dihydro-7-rnethy1-1H~
benzazepine-2,5-dione and isobutyramidine hydrochlonde Yield: 91 %.
15 White solid, m/z (ISP) 268 (MH).

b) 3-Methyl-6-(1 -methvlethyi)-9H~imidazo [1,5-a]pyrimidof5.4-d1[1]benzazepine-10-

. carboxylic acid ethyl ester

7_ ) | From 5,7-dihydro’-10-methyl~2a(l-methylEthyl)-6H-pyrimido[5,4¢d]-[l]benzazepin-S-one
| according to scheme 1step 7.
20 White solid, mp 190 °C, m/z (ISP) 363 (MH).

Example 28

6-Cyclopropyl-3-methyl-9H-imidazo[1,5-a] pyrimido (5,4-d][1]benzazepine-10-carboxylic
acid ethyl ester '

a) 2-Cyclopropyl-5, 7-dih‘vdro-10—r'nethv1-6'H~pwimido[ 5,4-d1 [llbenzazepin-S—one

Analogous to Scheme 1, from 4—[(dlmethylammo)methylene] -3,4-dihydro-7-methyl-1H-
, benzazepme—-z 5-dione and cyclopropanecarboxamldme hydrochlorlde Yield: 88 %.
White solid, m/z (ISP) 266 (MH).

1
‘W




20 ethyl ester (compound of formula |I) From

5 7-di hydro- 2, 10--di et hyl - 6H pyri m do[ 5, 4-d] [ 1] benzazepi n-6-one accordi ng
sche 7. Wite solid, np 200 C, rnlz (1SP) 23 W‘}@ I§i<arrple 26

25 3- I\/Et%&é@%}ﬁ%@p -9H 1 i ni dazo[l 5-a] pyri m do[ 5, 4-d] %%

[ 1] benzazepi ne- 10- carboxyllc acid ethyd_ester .a 5 7- Di h dro-10- rreth | - 2-

ro. |.6H vrimdo 15,44 1 benzaze in-6-one WO 02/ 094834 -32 25 Cct ober

2005  PGh/ £PYA68RIAA- 3%9%91%%?&&2@1@%&@36{9@&[ Hbenzazemne—lo-

4- [ (di met hyl am no) et hyT eneJ-3, 4-dr hydr o- /- met hyT -
benzazepiageoxylicagideti sier but yr ani di ne hydr ochl or i de Yield: 90 % Wite
solid, mz (I1SP) 268 (MH). b) 3-Methyl-6propvl-9Hi m dazoll,5-a | pyrim doF
5, 4-dl  Febrd DRDABEARINS7 ARG 10X ALtk 6B 5hiBs (YA d RS befizazspificoone
-5, 7-di hydro- I%?ne?%Y Fro@? 6H py?ll m?fl [fSi/ R %bgenzapzepl n- 6- one
accor di rfg‘:@rzsh%g;mame@ g-7. Wite solid, rap 250 C, rnlz (ISP) 363 (VH) .
Exanp yl)- 9H—i m dazo[ 1, 5-a] pyri m do[ 5, 4-d]
[ 1] be za‘%ﬁé Olga’fﬁp%b goxyl IS?‘??EYQQ hyl ester a) 5,7--Di hvdro-10-neth
1-2- I-rrethvl ethvl -6H rimdo 5,4-d.1 1 benzaze in-6-one Anal ogous to
~Schene  1Thd folowig dogrgionndstHuyé b@nprap)zrﬂtihytlcmnéjncawith diHapdBo- 7- net hyl - | H
benzazepi ne- 2, 5-di one and i sobutyram di ne hydrochloride. Yield: 91 % 15
~ Wite solid, rnlz (I1SP) 268 (M{). W3-Mthyl-6-(1-nmethylethyl)-9I -inidazo
- 1,5-al pyrimdoLS, 4-d1Fl) be”%ﬁ’t%ﬁﬁ'ti@@ﬁleﬁio&@l@&rﬂp’l@l acid ethyl ester

Q

‘ O _ 9H-Imidazo{1,5-a}pyrimido[5,4-d}[1]benzazepine-10-carboxylic acid ethyl ester

16 - a) 3,4-Dihvdfo—1{ 2H)-naphthalenone {E and Z)-oxime ( compound of formula XVIL, step

1

A mixture of a-tetralone (13.4 mL), hydroxylamine hydrochloride (7.86 g) sodium acetate
(4.39 g), water (80 mL) and ethanol (80 mL) was heated under reflux for 20 mins. The
mixture was then cooled to 0 °C with and ice-MeOH bath and after 1 h, the solid was-

15 ' filtered off, washed with water ; EtOH (1:1, 100 mL) and the solid dried under high
vacuum to give the product as white crystals (7.6 g, 47 %), m/z 161 (M). '

b) 1,3,4,5-Tetrahydro-2H-1-benzazepin-2-one {compound of formuta XVIIY, step 1)

. \) The reaction can Be repeated as reported in the literature (W-Y. Chen and N. W, Gilman,
Heterocycles, 1983, 663-666).

20 Trichloro acetic acid (502 g) was melted in a water bath and then o-tetralone '(50 g) was
added. To this solution was added sodium azide (33.4 g) over 90 min, with ocassional
cooling in ice and warming to melt the solvent, The resulting mixture was then stirred at rt

| for 2 h. Then the resulting mixture was heated at 70 °C for 16 h. After cooiing the mixture
‘was added to water (1 L) and then solid sodium hydrogen carbonate (400 g) was added.

“Then the mixture was filtered and the filtrate was extracted with DCM {4 x 150 mL), the

T
in

- combined extracts were then dried and evaporated and the solid obtained was recrystallised
from EtOH to give the product (26.4 g, 48 %) as white crystals, m/z 161 (M).

© b).1.3.4,5-Tetrahydro-2H-1-benzazepin-2-one Compound of formula XVII, step 2)




From 5, 7-di hydro-1 0-net hyl -2-(1-nmethyl ethyl) -6H pyrimdo[ 5,4-d] [

| ] benzazepi n-6-one according to schene | step 7. 20 Wiite solid, np 190 C,

mz (1SP) 363 (MH). Exanple 28 6-Cycl opropyl - 3- net hyl - @HOctober 2005

i m dazo[ WOSREPH##i ni do[ 5, 4- d] [ 1] benzazepi ne- 10- car boxy! i ECTEEPHMthy| ester
~2-Cvcloprop 1-5 7-dill dro-10-nethyl-6H vrimdo 5 4-d | benzaze in-6-one

.25 Anal ogous to Schene 1, from - =34

behyazorTHEPBOBERIORE MIIBER Mabr St eien 2 e o R Rl PRRrSy ol g
88 %  Wid & 90/ Chnd b dhiShy pRBG (M melR021 £9983¢ a0 Ais0REEE ; 121 )
ol-3-nmeth 1 TI 15 do5 4-d1b

6-C clor -9H-1 nTdazo -a_ im _benzaze i ne-10-
‘car bo | i @ddingdhe miyiurewtspoutedinto ice-water (1 L) and after 1 b, a precipitate formed

accor o rap e Rirnbo R disn Ay e PR I83CE By oo SRASETT [y "
The feol | QWtPgysaRPMMIBdSs7ARY,enRa8N (M) .epared in accordance with schene 3:
- Alternative method to "Exanple 1 9H I m dazo[ 1, 5-a] pyri m do[ 5, 4-d]

: ; : _ 10 4

3,4-Di h ha-1hhyd s1-henpazeping-2 iong (comnpound of formula 53)0rrrula

- XVIlLste A mxture ct-tetralone (13.4 nlL), hydroxylarnine hydrochl oride
(7.86 g)ThEOWttam @eet Htvers disdolB i@ BuOsR( BL) drifi0vatky) (3dr)diddedaltmh foBGsint) was

heat ed under refl ror 20, m T m xt ure s, .then.coo 0 Cwth
and | Ce REBHPBEA U wet S o Py SR o HE Rt et B D 2 Sahea wi b
“water : fHeGhixulre Hirrd®h daiedtetbudh bive farol8i i) TheneaHe midare Wasghidifiegiowitn D gi ve
- A-he product a ite crystals (7 47. % , .0,z )

&5, Boo v DRl S Bafon pidithe Sesidierbonlbb bbbt iR 11 see
The reachime CoHls Bxiepes @ttaaed WA@TEA3kN Dend fHeebatbiticd eftddes Chen and
Nowea 1|Aras r;,d wi'51|e vat[axp f lyL la%ﬁ ’the%g r::l)’e’d agg%;/gp%@téd to give a brown solid. This was
' recrystallised from EtOAc to give beige crystals (30.9 g, 34 %). '

d) 4-[{Dimethylamino)methylene]-3.4-dihydro-1H-benzazepine-2,5-dione (compound of

15 formula XI, step 4)

As described for compound of formula X1 in step 5 in scheme 1.

e) 557~Dihvdro-6H-Dvrimidol5,4-dUI Ibenzazepin-6-one (compound of formula II, step 5)

Analogous to Scheme 1, step 6 from 4-[(dimethylamino)methylene]-3,4-dihydro-1H-
;. ) benzazepine-2,5-dione and formadine acetate. '

20 £) 9H-Imidazo[1.5-alpyrimido(5.4-d][1]benzazepine-10-carboxvlic acid ethyl ester

(compound of formula I, Example 1,' step 6)

- To a solution of the product from step 5 (2.2 g) in CHCl; (15 mL) was added N,N- .
dimethyl-p-toluidine (10. 3 mL) and POCI; (1.59 mL) and the resulting mixture heated
under reflux for 1 h. After cooling, the mixture was poured into a solution of NaHCO;

25 (8.2 g) in water {40 mL), and the resulting mixture was extracted with DCM (4x20 mL)
* and the combined extracts were then wdshed with water (40 mL), dried and evaporated to |
give the imino chioride. To a solution of ethyl isocyanoacetate (1.19 g) in dry DMF (20
" ml) was added potassium tert-butoxide (1.26 g)'an'd the resulting solution was added toa
solution of the imino chloride (prepared as above) in dry DMF (5 mL) at -50°C. After 10
‘39 mins the reaction was allowed to warm up to roomr température (40 mins) and then acefic
acid (0.5 mL) was added followed by ice-cold water (200 mL). The resulting mixture was




20 Trichloro acetic acid (502 g) was nelted in a water bath and then
“a-tetralone (50 g) was added. To this solution was added sodi um azi de
(33.4 g)._over 90 min, with ocassional cooling in ice aﬁ@cmbm'ﬂi)@% to nelt
 the sol vB#020¥#34resul ting m xturewas then stirred at rt PFSRBFYYH Then the
resulting mxture was heated at 70 C f%r_ 16 h. After cooling the m xture
was added to water (1 L) and then sol1d sodi um hydrogen carbonate (400 @)

was adde T ] K - fil il : xtract ed
wen Dcregid VRIS 1 HIT ahind (oS A bAA: Lthelti 6 (B
evapor at adl them dtibdowwMgb@ixral aveponed. Chomyatbghphsefthe fesuive Bneitice gelgi ve t he

- product (;26. £ 9 o} ,
1,3, 4, 5-%8%‘?@%5@5§ﬁﬁ%’\g%§%§%%%? bitdber (77 %5“#136%%%%%?’%%%)%?}?13’ PE ste 25
Cct ober ZWQH). WD 02/ 094834 PCT/ EP02/ 05121 -34- The product of Step 1 (108.6
g) was added, over 20 mins, to a solution of polyphosphoric acid at 120 C
and the resulting mxture was then ﬁ;&g%) At 120 C for 30 mins. After
- cooling, the m xture was poured into 1ce-water (I L) and after I h, a
precipitate formed and was filtered off and then dried under_ high vacuum
at 70 C ¢-MghyledHimidmoluetlpysimidh[%edHi \penzazepined 08 arhoxglic agid ethyl 7 161
.3, 4és 'rhvdro-l H 1- benzazepi ne- 2, 5-di one (conmpound of fornula I XX step
3) The ldactam (82.4 g) was dissolved in BuOH (1 L) and water (3 L) added.
Then potassi um permanagate (315 g) was added foll owed by magnesiumnitrate
. hexahydr &t %7-061Birg)2-methyl-6hE pyrimidol 54-< erdadepinabagater bath at rt for 48
h. Then the m xture was acidified wth HC 10 (3M 745 nL) and then sodi um
bisul fit i _ 1 ] JNP) TR . This mxture
ods- et r S0HEE Y REhOA | et Qi e R R B P AIROaR ohed i th
wat er1o( | bénzazepihet hBlictre aad aeidmagiap bydroddonide. gidld 4 %+ own solid. This was
recryst al,hi. g to give beige crystals (30.9 g, 34 %9. d 4-
Di net h Iy%ll%gglﬁ%trﬁ/ﬂzg%g%BA-di h dro-1H benzaze i ne-2 5-dione (conmpound of.
- 15 for rruL;a X Stl 4 20 As_descri bed fordci)rrpo d_oflor mul a XI_ i [

S-g o vinimaao [

fornul a‘Lgterst'e 5)

From 5,7-dihydro-2-methyl-6H-pyrimido[5,4-d] [1]benzazepin-6-one according to
15 scheme 1 step 7. S .

White solid, mp 253-254 °C, m/z 320 (M).
| Example 30

) o 6'PhenYl‘9H%-imid33°[1as'a]PYTimidO[E’:‘l'd][1]bEnzaZePine—IO-carboxylic acid ethyl

ester

20 2)57-Dihydro-2-phenyl-6H-pyrimido(5.4-d}]1}benzazepin-6-one

- Analogous to Scheme 1, from 4-[(dimethylamino}methylene]-3,4-dihydro-1H-
benzazepine-2,5-dione and benzamidine hydrochloride. Yield: 83 %.
White solid, m/z 287 (M).

b 6-.Ph.env1—9H-imidazoll.S-alpvrimidoIS_A-d]Il]benzazepine-_10~carboxv1ic acid ethyl

-25  ester

From 5,7-dihydro-2-phenyl-6H-pyrimido[5,4-d]{1]benzazepin-6-one according to
~ scheme 1 step 7. o
White solid, mp 244-246 °C, m/z 382 (M), .




Anal ogous to Schene 1, step 6 from _
4- [ (di met hyl am no) net hyl enej - 3, 4-di hydro- 1H benzazepi ne- 2, 5-di one and
formadi ne acetate. f) 9H-Im dazof 1,5-al pyrim do. (5, 4- & Qctdber 2005 :
| benzazeWR824%38%ar boxyl i c acid ethyl ester com ound of ¥eFERA245i21Exanpl e
1 step 6) To a solution of the product fromstep 5 (2.2 g) in CHC 3 (15 nL)
was added N, N- di net hyl - p-t ol ui di ne (1663 m.) and POC13 (1.59 nlL) and the
resulting m xture heated wunder reflux for. I h. After cooling, the mxture
was poured into a solution of NaH a?B’lf(%l.Z g) in water (40 nL), and the
resulting mxture was extracted with DCM (4 x 20 nL) and the conbi ned
extract SGVMEﬁyI-DHﬁnﬂaédaﬁﬂslé?ﬁﬂirnﬁlb%MﬂQ]B’Sniazeﬁiﬂeem-@ﬂﬁb;mﬁaﬁﬁdat ed to give
o]

the imno chloride. To a solution of ethyl isocyanoacetate (1.19 g) in dry

DWP (20 was added po siymtert-but.oxi and e resultin |
solufi on‘fﬂg)ssoﬁgﬁ’é‘c?qgﬁnﬁ Yg%ﬂﬂlg‘]ﬁoﬁf’g?&@rw(ﬁg’%mliﬁﬁegéz@m%’g(@f ed as ab—oge)
indry D{b’frb@%yliﬂa%:idaéthyléﬁeﬂl.éogzts%pﬁg iﬁ@t(gi-lr(ﬁo hﬂgwg@&ém_dm h?%do&m dto
warm up to_room tenperature ns) .and then acetic .ac; .5 pl) was
added 5P o|(@-8%écﬁ-%wm”@§€%%wateﬁé%§m'ﬂ) 2p0 AT %uthffgempgg{f|%5,b§aﬁﬁg}g§lg‘?fgeaa VO

- 02/ 094834 - t P b : W % 40
1) and (H2nEp AR A hen Kol RO 2k e bR AR e
over MyS®%hsaddedawndpbe misgdre Ghrconkt dyrmisypatf for hd. reslidferroed agid wasa gel

eluting : I ¥/ = 0 % asthi t e
cr yst ai's st S i ARRE R o 9IRS B RE MBI 157 ofifhs Ut R
i m dazo[ kryfatats] 133 3G, dvelld2A(NoEnzazepi ne-1 0-carboxylic acid ethyl “ester
~/@a) 5, 7"Di hydr o-2-rnet hyl-6H pvrim dol 5, 4-d1 LI | benzazepi n-6-on Anal ogous ‘'to
‘Séheme 1, from 4-[ (di met hyl am no)rna]%?gx | eng] - 3, 4-di hydro-1H 10
benza¥epi ne- 2, 5-di one and acet am di ¥‘K§%I chloride. Yield: 44 %. Wite
.solid, mMz 225 (M. b) 6-Meth |-9Him dazo 1,5-al rimdo 5 4-d 1 benzaze
~ i ne- 1 0- cabhe-dyckprepyl-161,8 okadiazol-5-y1)-6-methyl-9H-imidazo[1,5-a] pyrimido[5,4-

d}[1}benzazepine

To a suspension of 6-methyl-9H-imidazo[1,5-a]pyrimido|{5,4-d}[1]benzazepine-10-
- carboxylic acid (1.0 g, 3.4 mmol) in DMF (15 mL) was added 1,1’~carbonyldiimidazole
ISl (0.61 g, 3.76 mmol) followed by N-hydroxy-cyclopropanecarboxamidine and the resulting
solution was heated at 85 °C for 1.5 h. Then acetic acid (3.4 mL) was added and the

resulting mixture heated at 130 °C for 40 min. After cooling, the mixture was evaporated

and dissolved in DCM (15 mL). This DCM extract was washed with sodium hydrogen

oo _ carbobonate_(saturatéd solution, 40 mL) and then the aqueous phase was washed with
) 20 DCM (20 mL) The combined DCM layers were then dried over MgSOx and evaporated.

The residue was recrystallised from ethyl acetate : hexane to afford the product (720 mg,

59 %) as white crystals, mp 216-218 °C, m/z 356 (M).

Example 33

2,3,6-Trirnethy1—9H—imidazo[I,S—a]pyfimido[s,ii-d] [1]benzazepine-10-carboxylic acid
25 ethyl ester '

a)4-[( Dimethvlamino)methvlene] -3,4-dihvd_ro-7,8-dimethzl.-IH-benzazeDine-Z;S-dione

- (compound of formula XI)

From 3,4-dihydro«?,Sfdimethyl-1H~benZazepinef2,5-dione (compound of formula X)in
accordance with scheme 1 step 5. '
30 Yield: 84 %. White solid, m/z 258 (M).



ester From5 7-di hydro-2-net hyl -6Hpyrimdo[5,4-d] [ 1 Jbenzazepl n- 6- one
-according to 15 schene | step 7. Wite solid, np 253-254 C, nmlz 320 (M.

Exanpl e 30 6-Phenyl - 9H-i m dazo[ 1,5-a] pyrirni do[5 4-d]25 021

[ 1] benzaP¥&A20e483- car boxyl i c aci d ethyl ester a PE P

5, 7- Di hydr o- 2- phenyl - 6H-pyri m do[ 5, 4-dif_1. |benzazep| n- 6- on Anal ogous to
-~ Schenme |; from 4- [(d| nmet hyI am i no) met hyl ene] - 3, 4-di hydro- 1 H-

benzazepi ity ﬁ?ﬁ}h%ﬁﬁﬁe -6Ybid (gomgauf@of Wiite
“solid, m -a rimdo benzaze

ine- 1 Ckot lle-aCId ethl 25 ester From
5 7-di hydro 2~ phenyl - 6Hpyrirhido [5,4-d] [ 1 ]benzazepin-6-one according

) 36 SEigeﬁgE%l %qusgg S&etny%fé élzgg'(&{gt#ﬂ/ %’éi%/c%ﬁ@thgené]i?!;%d@w,&dMthl 094834

6- Met hyl }HHbenmzdpme{L’lS ioat pyd aertetojdnehydroghlqrisienyiglde 88 Me- | 0- car boxylic acid |
To a sol

9H i m dazo[ 1, 5-a] pyri m do[ 5, 4-d]
[ 1] behza eﬁgpé’dm car EMQW ic acid ethyl ester (1.6 g, 5 mol) in EtOH (20
m.) was added SOdI um hydroxi de .5 (0 22 5. 5 mmol ) and water (3.5, nm) and
t he resuditd.3 j e Hidrnidaag ipide or !» bhspzazeping-d0-cbOXHcAdt o was

t hen coolt%dlésgrgco%ﬁggdtoq?&mgﬁ)chl oric acid (4N, 1. 32rrL) was added and
the m xt I ce-bath for

1 h. A solid formed and was
filtered off and then dried under vacuum ave the product (,1..1 77 %

as of f - whrdre 5,7edihydrat %9, lQrprxggglytéﬂ—pynrﬁqd@i @gl? emzazemy@e 6 -one according to
) scheme 1, step 7.

10 White solid, mp 210 °C, m/z 348 (M).

'Example 34

2,3-Dimethyl-6-propyl-9H-imidazo{1,5-a] pyrimido[5,4-d]{1]benzazepine-1 0-carboxylic
acid ethyl ester '

g). 5.7-Di-hvdro-9,10-dimethyl-.'Z—vrovvl—6H—DVrimidof5,4-d]benzazevine—6-one

15 Analogous to Scheme 1, from 4-[(dimethylamino)meﬂlylene]-3,4-dihydro—7,8-—dimethy1~
| 1H-benzazepine-2,5-dione and butyramidine hydrochloride. Yield: 67 %.
‘White solid, m/z (ISP) 282 (MH).

o ) ‘b) 2.3-Dimethyl-6- propyl-9H-imidazo[1,5-alpyrimido{5.4-d1[1ibenzazepine-10-

carboxlec acid ethyl ester

20 From 5,7-dih‘yd‘1‘o-9,10-dimethyl-2—pr0py1—6H—pyrimido[5,4—d]benzazepine-6-one_‘ |
~ according to scheme 1 step 7. '

* White solid, mp 213 °C, m/z 376 (M).
Example 35

6—[(4—Methoxypheny1)met}1yi)-2,3-dimethy1-9H—irnidazo[1,5-a]pyrimido[5,4~
“25  d}{1]benzazepine-10-carboxylic acid ethyl ester

- a) 5,7-Dihvdro-2—f(47methoxwh¢nvl)methVIL-9,10—dimethv1~6H~DVrimidoT5,4—
dlbenzazepine-6-one




Exanpl e 32 10- (3- Cycl opropyl -1, 2, 4- oxadi azol -5-yl)-6-nmet hyl - 9Hi m dazo |
1,5-a] pyrimdo [5,4- d] [1] benzazepi ne To a.suspensi on of :
6- met hyl - 9H-i mi dazo[ 1, 5-a] pyrinmi do[5, 4-d] [ 1] benzazepiZh&ctc®er 2088 boxyl i c

cacid (1. \9o%2/03isds Mol ) in DMF (15 nl) was added 1, 1'-car pgmrd2osedazol e 15 |

(0.61 g, 3.76 mmol ) followed by N hydroxy-cycl opropanecarboxam dirie and

the resulting solution was heated at-385 C for 1.5 h. Then acetic acid (3.4
'm.) was added and the resulting m xture heated at. 130 C for 40 mni. After
cool i ng Artabegons iu Sehemed sfremaipHidimetiylamino)diethybined 3, 4-Aihpd- I:&BilmQ)hYI”Thl s DCM

extract t I [ | 441 on,

20, ) Al g e e L L LSRR S Ao SR 1)

conmbi ned.DCM | ayers were then dried over I\/gSO4 and evaporated. The resi duej

was recryst.al i acetate : hexane to afford the product. (720
g, . Q)@éteé"h‘fm‘q?gSP yst@h) np 216-218 C, rn/z 356 (M. Exanple 33 2,

3,6-Trimethyl - 9H—|mdazo[ 15aldpyr|n11do[5d4 d] [1] b

daz Dpyarhdd|di-no nethvlene
.e&ag 2 5- dlone (conpound of formula Xl
‘ g 8 : azepi ne-2, 5-di one (conpound of fornula
in accordance mnth schene 1 step 5. 30 Yleld 84 % White solid, nmz
258 (M .From H2/dignkel-FEmetigonyphenyl Brethyl]-8,19-dbnethyhp H-pyromitlo 344 net h | - 61

vrimdo o) formula Il Anal ogous to Schene
1, fromdjbfrf%z%e{%yl a;eﬂaﬁc%}'cﬁgf E‘?fcg‘g‘q’])e%%%fdu hydr o- 7, 8- di net hyl - :
1H benzawqmb.@h(gn@ B mand SRy e3x=e).ne hydrochloride. Yield: 88 % 5 :

White solid, mz 253 (M. ¢ 2,3,6-Trinethyl-9Him dazoll, 5-al

(pvri rln do15, 4- dl fi benzazepi ne- 10- ca%o{gmyegé’am d

6-_(1H~Indol-3-yl-methyl)—2,3—dimethyla9H—in_1idazo[1,5-a] pyrimido[5,4-
q] {1]benzazepine-10-carboxylic acid ethyl ester

a) 5.7-Dihydro-2-[1H-indol-3-yl-methyl}-9,10-dimethyl-6 H-pyrimido[5.4-d|benzazepine-

6-one

15 Analogous to Scheme 1, from 4-[(dimethylamino)methylene}-3,4-dihydro-7,8-dimethyl- -
1H-benzazepine-2,5-dione and 2-(1H-indol-3-yl)-acetamidine. Yield: 72 %.
‘White solid, m/z 368 (M).

b) 6-(1 H-Indol-3-yl-methyl)-2,3-dimethyl- 9H—1m1da20[1 5- a]pvr:mxdo[
& - dlf1lbenzazepine- 10-carboxylic acid ethyl ester

20 From 5,7—dihydro-2-[1H-indol-3-yl-methyl]~9,10~dimethy1—6H—pyrimido[5‘,4-'
" d]benzazepine-6-one according to scheme I'step 7.

White solid, mp 135 °C, m/z (ISP) 464 (MH).
Example 37

2-Bromo-11-methyl-7- (5-methyl-isoxazol-3-yl)-8H-4b,6,10,12-tetraaza-

dibenzo[e,glazulene

1~
Ut

a) 5—Methvl-isoxazole-3-carboxylic'acid ethvy] ester
To a solution of ethyl-2,4-dioxovalerate (20 g, 126 mmol) in ethanol (85 mL), was added

hydroxylamine hydrochloride (8.8 g, 126 mmol) and sodium hydrogen carbonate (106¢g,

0.126 mmol). The reaction mixture was then heated under reflux for 1 hour. After cooling,




ethyl ester comound of formula I. From

5, 7-di hydro=2, 9, 10- ti i met hyl - 6H pyri m do[ 5, 4- d] benzazepl ne- 6- one accordi ng
to. schenme 1, step 7. to Wiite solid, np 210 C, m z 34@599$°beflé’>985rmle 34
2,3-Di rréyﬂwfﬂfﬁlsé)# opyl -9H i mi dazo [ 1,5-a]pyrimdo [5, 4- dPCI/EP62/05121
]benzazep| ne-10- carboxylic. acid et hyI ester a) 5, 7-D

dro-9, 10-di met hyl - 2-prop 1-6H - pyrim aé 5 4-dl benzazepl ne- 6-on 15 Anal ogous
to Schenme 1, from 4-[(di | am no) net ene dro 7 di rr~et hyl -
1H benzafggniriure, ves&mmata% e‘mﬂ?ﬁréﬂﬂﬂ@/ %wﬁft@kg leavs thy Hﬁe % Vhite
- solid, mégm bﬁ?&a@@@oléﬁﬂwssh@m%lﬁsa 68%); m/z (EI) 156.0 (MH).

D et hyI ropyl - 9H i m dazol 1, 5-afpyri m dof 5, 4-dlfll benzazepl ne- 10-
car boxyl i c acid ethyl ester 20 -From 5, 7-di hydro-9,

10- di et gxp_gﬁaﬁﬂgyéxa@&kpywn%tgg{& 4- d] benzazepi ne 6 one accor d| ng to
schene 1 e solid, nP rn/z 376

6-[(4 swemqawpbnwf)ﬁmeﬁyl-)so@zs ed? ﬁ@ibﬁwhwdl erﬂ‘ﬂzfifé{ &13 ES:3 g? W?ﬁﬁii”ﬁo [5, 4r

25 d] mﬁ%p@gghgg L{;{Q{@Pﬁ%@ﬁéb’é ¢@?~§1cad§eefﬂa¥dlo@&tsewa3ﬁé§s@l o 3iAmdl) 4- et ho

hen 1) net ber, 2005 WO
02/ 09 18 %eiFOTRERYSS. @Qg_gegcﬁcggwas;ql,]@w@g sQwarmg ugéﬁ_ﬁéﬁfr 3 pithggeaction mixture

4-[ (di-meghy hﬁmegf%«éff?f{@ ﬁﬂ )431{?!1' tlﬂ):'ﬁl Eﬁér7ooghﬂ% fEeldavd fernperature the

| H benzazepi ne- di one an - ("4- met hoxyphenyl) - acet arni f
hydr ochl emiktse Wi whehed pgth etlwn(@é: 258 Ime), theycpmbyiag extrgls A evaporated
10 to leave the title compound as a colourless oil (8.1 g, 84 %). m/z (EI) 113.0 (M). '

¢} 3-Bromomethyl-5-methyl-isoxazole |
To a solution of PBrs (1.45 g, 25 mmol) and pyridine (0.5 mL} in Toluene (12 mL) was
added at —10 °C a solution of hydroxymethyl-3-methyl-5-isoxazole (2.8 g, 25 mmol) in
15  pyridine (0.2 mL). The reaction mixture was then stirred at —10 °C for 1 h and stirred for
14 h at rt. Then, the reaction mixture was diluted with water (50 mL) and extracted with
ether (2 x 50 mL). The combined extracts were then dried and evaporated. The residue _
was purified by chromatography over silica gel eluting with EtOAc/Hexane 1:9 afforded the
title compound as a colorless liquid (1.7 ¢, 39 %). m/z (EI) 175.0/177.0 (M). '
20 ' '
d) 3-Azidomethyl-5-methyl-isoxazole _
"To a solution of the 3-bromomethyl-5-rethyl-isoxazole (150 mg, 0.9 mmol) in acetone (1
mL) was added NalN; (166 mg, 0.26 mmol) at rt. The reaction mixture was then stirred for
| ( } 48 h. Then, the reaction mixture was poured into water (10 mL) and extracted with EtOAc
25 (3x10mL) dried and evaporated. The product was chromatographed on silica gel eluting
with EtOAc/hexane 1:1 to leave the title compound as a colourless liquid (87 mg, 74 %).
m/z 138.0 (M).

e) (5-Methyl-isoxazol-3-y1)-methylamine

30 ‘To a solution of the 3-azidomethyl-5-méthyl-isoxazole (6.2 g, 44.55 mmol) in is'opr-opanol
(100 mL) at rt with vigorous stirring was added triethylamine (12.4 mL, 89.0 mmol), 1,3
propanedithiol (0.45 mL, 4.5 mmol)) and sodium borohydride (1.7 g, 44.5 mmol). The
mixture was then stirred at rt. After 19 hours 0.5eq more of NaBFH, (850 mg, 44.5 mmol)
was added and stirred at rt for 7 hours more. Then the solvent was evaporated under

a5  vacuum and the residue was then dissolved in 10 % aqueous citric acid (10 mL) and
washed with ether/hexane 1:1 (3 x 150 mL). The aqueous layer was basified with aqueous
NaOH 6N until pH 12, saturated with NaCl, and extracted with DCM (4x 200 mL) The




5 b) 6-f (4-Met hoxyphenyl)rret th) 2, 3-di net hyi
9H i m dazoll, 5-al py_ri mdo[5 4 dl f | | benzaze ine-10-carbo~ Ix is acid
~ethyl. ester From 25 October 2005
- 5, 7- di hyoooezRoig34- net hoxyphenyl ) net hyi ] - 9, 10- di r net hyl - 6 BYEROIOSIR 5, 4-
d] benzazepi ne- 6-one according to schene | step 7. Wite solid,- np 150 C
mz (1SP) 455 (MH). 10 Exanpl e 36 6- (Iﬂp
~ I'ndol - 3-yl - et hyl 3-di rnet hyl - ngl m dazo| j d

[1] benzasepbied Mafrxﬁ'@f‘jfl‘ﬁfeﬁ’é“r‘%ﬁ qqyfeﬂégatt tojsavet etf e‘:Omlmn"—I as

, 7- D hy dgi8nded Hgulddod & 37W0). WL hyl b (M). _ _ ‘
9 10- di met hvl - 6H-"pyri-m cfoJ54dI benzazepi ne- 6-one 15 Anal ogous to Schene 1,
from 4-] (di r net hyl am no) net hyl ene] - 3, 4- di hydr o- 7, 8-di r net hyl -

Lt benzaganinngyi frflione. ot il gt L joraaet@nsi dine. Yield: 72 %
Ite soll
E@t@l@ﬁowhwl)gtﬂﬂhﬂaaa%(@%ﬂ&llp’wmﬂ)dpé\l - d 1

6- ( 1H-3 nddoi@qn ofthe fyf

: benzaze I t Wi der reflux for 3 h.
5 7- i hy G BB R R el YL 25 e e, nehy - 8FF gm‘ﬁ% G605, 4-
ileave

d] benzaz és;flien ecdinge raeRJEHIPEHIUS %@ Frdveat pas pvagorate titlg comporag C,
Mz (1SP)_4
'2- Br ono- hﬂﬁé%i“”@@é%’ﬁf@?%éﬁ%%&%@ yl)-8H 4b, 6, 10, 12-t et raaza- 225

di benzo[e g] azul ene a) 5-Met hyl -i soxazol e-3-carboxylic acid ethyl ester To

a_sol Wt I Qi o BINY] 2etfni0 P QYR RERLS of. 3@19815{14%)66 IATP} Jerialz €t hanol (85 i),

was added@ Hydroxyram ne nydrocﬂorl de (8.8 g, 126 mmol) and sodi um
ydr ogen ditzmzoleglezulane 6 g, 0.126 nenol). The reaction nmixture was then
‘{heated under reflux for 1 hour. After cooling, WO 02/094834 -39 25 Cctober

2005 . PELLERZLORIEE A iy Hod - SHARRGES 8kl fbbfiRugis thear | qui d

that was “drstil eave the t
according to scheme 1 step 7 using N N dlrnethyl-N -(5-methyl-isoxazol-3-ylmethyl)-

formamidine instead of (E)-(dimethylaminomethyleneamino)- acetic acid ethyl ester.
15 Clear gum, m/z (ISP) 407/409 (MH)

Alternative routes without purifications of intermediate:.

- 2-[(4-Ethoxy-1,4-dioxobutyl)amino)]-benzoic acid ethyl ester (compound of formula
VII)

20 To a stirred solution of ethyl anthranilate (5.0 g} in dry toluene (25 mL} at 0 °C_Was added
calcium carbonate (6.1 g) followed by a solution of ethyl succinyl chloride (6.0 g) in dry
toluene {40 mL) and the reaction mixture allowed to warm up to rt over 30 mins. The
resultlncr mixture was then heated under reflux for 1 h and then the hot suspension was
filtered. The solution was then evaporated to leave a white solid (8.9 g, 100 %) as white

5 crystals, m/z 293 (M). |

12
th

2,3-Dihydro-5-hydroxy-2-0xo-1H-benzazepine-4-carboxylic acid ethyl ester (compound |
of formula IX)

To a suspension of NaH in oil (0.5 g) was added THF (30 ml) under Argon. To this
suspension at rt was added the product of step 2 as a solution in THF (5 mL), over 5 min.
30 After hydrogen evolution had stopped, the resulting mixture was heated at 70 °C for 15
" min. After cooling, acetic acid (1 mL) was added with stirring followed by the addition of
* water (120 mL). The mixture was then filtered and the solid obtained was dried in the
vacuum oven at 60 °C at 10 mbar, for 1 h to give a white solid (0.'8 g, 99 %), m/z 247(M).




e

conmpound as a colourless liquid (13.3 g, 68%; zn/z (El) 156.0 (MH). b)-
5-Meth | -isoxazol-3- 1 -nmethanol 5 To a sol ution of

5-met-hyl -i soxazol e-3-carboxylic acid ethyl ester (13.325C0c®8erd8t) in

et hanol W@ YBOHB3+ under argon at 0 C was added portion w BEVEBBMRFIZIS 8 g,
231 mmol) over 30 mnutes. The reactlfn was allowed to warmup to it. .
After 3 h-the reaction mxture was difuted with HO (1M 100 nL) and then

gggeh)cea'gﬁ%g&%h%)gﬁe SUBShEDY BohlGontHothilf chERy@3Ned W LD et her (2

evapor to leave the title
conpoun@hapralucobitep 2658 g) Way dissblvgd irBRME (30mhk) ¢ thed NaCH(0(29)g) apyl '

and pyr PRI b s SARER Eesfliol iRt he Bl BFinlpBndagdp 0

“hydr oxK nedling| tlﬁ- ity Mthesmx&zctbéw(tﬁ XM, (325 mir)mth)e dombifedyiracts ne (0. 2d
m). T

Cf 0?’ 5 4%ﬁ£}§ V}[lkh #%ﬁdj ?Eé\,\ﬁéna&?e%p anﬁtekfééo%'gteatto leane Tan tt')iff g&hltl' Ean%ngolﬁ '( r5(r)e )

and ext Raaysadiigdtidn fremBOH eﬂ’ford&i)amthff-wh‘iﬂaeohcb(ﬁ)ﬁhgc%ém, ndzl1% (M).e t hen
dried and evaporated. The residue was purified by chromatography over.:

.silica el uti fprded the title conpound as a
colorle éepf‘mé‘ﬁf’d’??‘f 39’“%%5%5%%%59’1%%/ 177.0 (M. 20 d) 3-Azi dometh
| -5-meth | -isoxazole To a solution of the 3-bronmonethyl-5-meth I-|soxazole
(150 ny4-(@-Mitroaphgnylrd-tamethdysdlatiylaxy-brtyrinasidatiud ¢striafempoesd offoronis ol )
at rt. &aﬁ reaction mxture was then stirred for 48 h. Then, the reaction
m Xt ure % poured into water (10 nL). and extracted with EtOAc 25 (3 x 10

) dried and evaporated. The product was chromatographed on silica gel

el ut ing Towi shbpdrisiactiesldn éused Link dodidea(e28t h 46 Sirninel)an dpolEM Qsnk) vodaur | ess

| d (,8 74 m z |
30 To' o Mg Rt roh i Pisfeletdeduistaedy BB ot o AR e o B8 | 5T LE e
mol ) i rmmslt)[ahdmandioxyé}fcmprqp))]ova@trmawmhnvI(ZJB@ U, Mmqi)llnglry\EQMdﬁbd

J;r:rlole; ;1 yI °§’8E1 %}ﬁflg Og%r?{yldbgh g'gm lh}fll'lc aci 4(1%4#%9»%58&%@9 tl'{%%ezmn‘?\élg 5

sti rr ed mikture and\theaesulng mmucmré)w&e«xtmé vath INEBHEB. X ﬂBﬁthrgTheqa@rﬁaquml ) was

added, and, StJ 06:s8hert hrb@bvel sHRME uIRE Snd FNGTbAAS S RASN L1 BhrB¥ARSY 2! o0

by chromatography on silica gel, eluting with hexane : ethyl acetate (9:1) afforded the title

compound (8.3 g, 77 %) as a colourless oil; m/z 324 (M). 4-Hydroxy-4-(2-nitro-phenyl)-

butyric acid ethyl ester was isolated as a side product of the reaction. {Yield: 10 %, m/z 254 -
- (MH)]

20 4-(2-Nitro-phenyl)-4-oxo-butyric acid ethyl ester (compound of formula XXI1)

To a solution of 4-(2-nitro-phenyl)-4-trimethlysilanyloxy-butyric acid ethyl ester (530 mg,
1.6 mmol) in dry DCM (5 mL) under Argon was added PCC (pyridinium chlorochromate)
(878 mg, 4.1 mmol) and the resulting mixture stirred vigorously for 20 h. Thensilicagel
(5 g) was added and the mixture filtered. The filtrate was then evaporated and the residue-

25 purified by chromatography on silica gel, eluting with ethyl acetate : hexane (3:1) to afford
thé title compound (375 mg, 92 %) as a colourless liquid; m/z 252 (MH).

4-(2-Amino-phenyl)-4-oxo-butyric acid ethyl ester (compound of formula XXIII)
Method 1

A solution of 4-(2-nitro-phenyl)-4-oxo-butyric acid ethyl ester (200 mg, 0.8 mmol) in dry
30 MeOH (5 mL) in the presence of Pd/C (20 mg) was hydrogenated (1 atm) for 3 h. The

mixture was then filtered and the filtrate evaporated. Purification by filtration over silica




35 vacuum and the. residue was then dissolved in 10 % aqueous citric acid
(10 m.) and washed with ether/hexane 1:1 (3 x 150 nL). The a'%lueous | ayer
was basified with agqueous NaOH 6N until pH 12, saturaé@ctaber?0/C , and

extract egrgM1d94d3¢M (4 x 200 nl) The 25 Cctober 2005 WO QGAderb88%121

- PCT/ EP02/ 05121 -40 conbi ned DCM extracts were dried and concentrated to

| eave the title conpound as a colourlegsg-liquid (4.4 g9, 87 %9. mz 112.0
(M. N-Dinethvl-N -(5-nethyl-isoxazol -3-yl-nmethyl)-formamdine 5 10 A
sol uti on gél, dlwenwith DrENfiordelakaride c@mydbyndittiynigadd %o aé 2 56lonress bil3oainol )
in N, N d?f% 1ﬁilf)formam de di nethylacetal (2 nlL, 14.4 mvol) was heated under
reflux fo After cooling to roomtenperature, the solvent was
evaporated to | eave the title conpound as a yellow oil (220 rng, 98 %.

m z 168. 2Mdikdd 2 :
2- Brono- 11- net hyl - 7- (5 met hyl -i soxazol - 3-vl) - 8H 4b, 6, 10, 12- tetraaza--

e A A G el Mo
o N, N- di et hydsNDEVSE10Rhb)yhvas zﬁdx@éahetBylyﬂomphddyieW -okide l(naﬁﬂtkinngel Bmahdadndf

(et A A e BEaTols (EEhCo RSl i pRekBlmeBef™ oum
inter madld aﬁi?e% aﬂ-obﬁﬂtelﬁplamxmefoﬂl— Hi Thenlthe ;dn)tamm)filtefm]rmﬂjmsherl 1shth'etg;et elst er
conpound of._f gr nu To a stit.re tiQ pilate
(50 00 1 Refs e ¢ r?ﬁ%%?wff?tfateor\/a?%kaaﬁ&éﬁlt%a|“eﬂlﬁ?&ié@%ﬁ AR )
foll owed bympoand (107ang,G4 %6} 40 cobantzsgil; mo'h 222 {ME)(6.0 g) in dry toI uene
40 mL) and the reaction m'xture allowed to warmup to rt over 30 mns. The

resultj ng;ggtéjge was then heated under reflux for I h and then the hot
suspen %o filtered. The solution was then evaporated to | eave a white
solid (8.9 g, 100 %9 as white 25 crystals, mz 293 (M.

To a solution of 4-(2-amino-phenyl}-4-trimethlysilanyloxy-butyric acid ethyl ester (200

mg, 0.7 mmol) in dry DCM (10 mL) was added 4-methylmorpholine N-oxide (1574 mg,
1.3 mmol) and tetrapropylammonium perruthenate (31.5 mg, 0.09 mmol) and the
resulting mixture stirred at room temperature for 1 h. Then the mixture was filtered and
15 washed with ether. Purification of this residue by filtration over silica gel, eluting with
DCM afforded the title compound (84 mg, 54 %) as a colourless oil; m/z 222 (MH).

4-(2-Amino-phenyl)-4-trimethlysilanyloxy-butyric acid ethyl ester (compound of formula
XXVI)

. A solution of 4-(2-nitro-phenyl)-4-trimethlysilanyloxy-butyric acid ethyl ester (-200 mg, 0.6
( 20 mmol) indry EtOAc (5 mL) was hydrogenated (1 atm) in the presence of Pd/C (20 mg)
| overnight. Then the mixture was filtered and evaporated. The residue was dissolve in dfy
MeOH (5 mL) and was further hydrogenated (1 atm) in the presence of Pd/C (20 mg) for 1
h. The mixture was then filtered and the filtrate evaporated. Purification of this residue by
filtration over silica gel, eluting with hexane : ethyl acetate (8:1) afforded the title
25 compound (130 mg, 72 %) as a colourless oil; m/z 295 (M).

4—.(2—A1ni‘no¥phenyl)-4—hydroxy—butyric acid ,etliyl ester (compound of formula XXV)
Method 1

A solution of 4-hydroxy-4-(2-nitro-phenyl)-butyric acid ethyl ester (200 mg, 0.8 mmol) in
dry MeOH (5 mL) was hydrogenated (1 atm) in the presence of Pd/C (20 mg) for 5h. The
30  mixture was then filtered and the filtrate evaporated. Purification of this residue by




2, 3- Di hydr o- 5- hydr oxy- 2. - oxo-| H benzazepi ne- 4-carboxylic acid ethyl ester
(compound of forrmula I X) To a suspension of NaH in oil (0.5 g) was added
“THE (30 m) under Argon. To this suspension at rt was2a@debert28@5 pr oduct of
step 2 aoee/@adution in THE (5 L), over .5 min. 30 AfterPCi/ER@HSIEievol ution
had stopped, the resulting m xture was heated at 70 C for 15 mn. After
cooling, acetic acid (I nL) was added3with stirring followed by the

‘addition of water (120 nl). The nixture was then filtered and the solid
obt ai nefiltratien olver eidici gelteheting wish ey isetatesthepmmed3d) afordeddbe titleor | h to give
a white 4 t ober 2005 WD 02/094834

PCTI EPO?T%?T%?QPOA{%H 357%%6%@%%&%%- %ﬁ g%lﬁzzggt(a@?rl e- 2, 5-di one (conpound of
formula X) The product of step 3 (0.8 g) was dissol ved in DVF (30. rnL) and
t hen Nadethpd228 g) and water (0.11 nl) was added and the resulting mxture
heated under reflux for 3 h. After <cooling, the mxture was then extracted

W th. DOA"sgﬁnén 3418 hnitrd- gﬁemltﬂﬁﬁt}ﬁﬁ‘s‘ilﬁlﬁ%@ -Sutyae had eyt BstwaRes mglOont)

t hen dri and evapor at | eave_ an of )¥\/m te or

Recr § st ainidlsiatdrp MeQd (3 Eﬂ@mﬁﬁ WP < agakate @ag‘gY&?b?@t&Aﬂ@mb? %, mz

175 (M h%&&%?&%tf;pafc pfo ml' ?ﬁé%lﬂtﬁkea%%éiﬁﬂﬂ&@e&\’aﬁilﬂﬁ@@m 4:

4-(2- Nlii oxy-butyric acid ethy &{er (conmpound
~ of for nedagorajed ?Lllﬂﬁ@@ofr@féllés{ﬁé@@ﬁ§V§Hff’6‘fmf°?’éfs%lllf3? $h§1éﬂ‘n£|“ﬁ€1 15@ de (5.2.8
g, 16.5, ol olﬁlftq)% B $ito élgﬁpggaﬂ%gms added
2 sol utfg %tfdeg ?o%enza%é%%ce (‘5. %d Hﬁgﬁb @IM Qpa;rh
(1- et hoMeycl opropyl oxy)trlmethylsHane (7 50 g, 43.0 mml) in dry DCM (20
m.) over 5 rains. After 1.5 h, hydrochloric acid (1 M 50 rnL) was added to
(586 nllr?eag% I?ﬂgdlly fﬁqrﬁenaﬁﬁpﬁﬂlez S%Hé(kékﬁgghfﬂ Sfram extracted with DCM (3 x

onmbrned 15 o ganic extracts were dried over sodiumsulfate and

evaporat ed to leave an oil. Purification ¥ chromat qf)[]y og ica gel,
eI ut| ngTwatshsmexarmefSOdmde%é%Elﬁtféa:(ogf’ﬂlm& flﬁﬂﬂlé'g Ly Ve 2 éﬁfiﬁ’ﬁound (8.3

%( 2% e;;%q%q Eﬁé—b\%ym amdzen%%stémo ey, DA Arr{r Ridonart pheny | ) -

butyr| acl ester s isolat'ed as a side product of t e reaction.
[Yl el d: —4@°@A)Th&1réacﬁ514 mikiurd Jvas then allowed to warm up to rt over 3 h, and then added

to water (20 mL). The mixture was then extracted with DCM (3 x 15 mL) and the
15 combined extracts were then dried (sodium sulfate), and evaporated to leave an off-white
solid. Recrystallisation from EtOAc afforded a white solid (51 mg, 81 %), m/z 175 (M).




20 4-(2-Nitro-phenyl)-4-oxo-butyric acid ethyl ester (conmpound of formula
XXIT) 01 To a solution of4-(2-nitro-phenyl)-4-trinmethlysilanyloxy-butyric
aci d etg%b é%%'(SSO my, 1.6 mmol) in dry DCM (5 nl) %ﬁﬁﬁﬁbq&#gén was
added P 03@'& ni um chl orochromate) (878 ng, 4.1 nmol PRIt esul ting
m xture stirred vigorously for 20 h. Then silica gel (5 g) was added and
‘'the mxture filtered. The filtrate was then evaporated and the residue 25
~purified.-by chromatography on silica gel, eluting with ethyl acetate hexane
(3:1) to afford the title conpound (375 ng, 92 %9 as a colourless |iquid,
mz 252 (MH). 4-(2-Am no-phenyl)-4-goxo-hutyric acid ethyl ester (conpound
of fornmula XXII1) Method 1 A soIutiEﬁﬂﬁﬁﬁiﬁ(z-nitro-phenyl)-4-oxo-butyric
acid ethyl ester (200.ng, 0.8 mmol) in dry 30 MeOH (5 nlL) in the presence
of Pd/C (20 ng) was hydrogenated (1 atn) for 3 h. The m xture was then

filtered andTithes Bf-fHerfalﬂ(ﬁNiQ\éaaﬁ?@&iﬁdm alRuhafufedtite@nin Bye hduhlhaddeen over
silica 25 October 2005 WO 02/ 094834 PCTI EP02/ 05121 -42- gel, eluting with

DCM afforded the title conmpound (140 ng,#80 4/a) as a colourless oil; nz
222 (RH). NéﬁgﬁggmﬁgTo a solution of 4-hydroxy-4-(2-riitro-phenyl)-butyric
acid ethyl ester (200 ng, 0.9 mmol) in dry DCM (10 nlL) was added

4- net hy| ActivalkabstmeceN- oxi de (157.4 ng, 1.3 mmol) and tegrapropyl ammoni um

.perrut he a&e (31.5 ny, 0.09 mml) and the resulting mxture stirred at
room tenp®t®fure for 1 h. Then the mixture was filtered and washed with
ether. @omidtarehti on of this residue by filtration ovenssilica gel, eluting
wth fforded. the title conmpound (107 ng, 54 % as, a colourless oil;
1z 2%@’& WEECRGUOS To a sol ution of 34 -

' 4(21aninngmﬁﬁnnkﬁmﬂn§rinethlysilanyloxy-butyric acid ethyl ester (200 ny,
0.7 mmol) 1n dry DCM (10 nL) was added 4- rjieﬂi]{]q\{ul n:oilghol ine N-oxide (157.4
mg, 1.3 mmol) and tetrapropyl ammoni um per wRigte (3995 ngy, 0.09-mmol)

~and the resulting mxture stirred at roomtenperature. for 1 h. Then the
m xture was filtered and - Example B

Capsules of the following composition are manufactured:

mg/capsule

15 Active s-ubstanée , 10
Lactose : 155
Corn starch 30
Talc ' 5
(7 - ‘ Capsule fill weight 200
20 The active substance, lactose and corn starch are firstly mixed in a mixer and then in

a comminuting machine. The mixture is returned to the mixer, the talc is added thereto

and mixed thoroughly. The mixture is filled by machine into hard gelatine capsules.




15 washed with ether. Purification of this residue_by' filtration over
silica gel, eluting wwith DCM afforded the title conmpound (84 ny, 54 % as

a colourless oil; mz 222 (NMH). - -+ 25 October 2005
4- (2- AMWOpbB3A ) - 4-tri met hl ysi | anyl oxy-butyric aci d. et RGI/EB&¥W3121 conpound
of formula XXVI).. A solution of =

4-(2_nitro-phenyl)-4-trinethlysilanyl 03<’§5-butyri c acid ethyl ester (200 ng,
0:6 20 mol ) in dry EtOAc (5 mL) s _hydrogenated (1 atm in the presence -
of Pd/C (20 ng) overnight. Then t&%@i—?—g" re was filtered and evaporated.
The residue was dissolve in dry MOH (5 nL) and was further hydrogenated
(1 atm in thsugposiseries of dfe BdWEnEg20mpeitibn areimatmufadineedn xt ure was then
filtered and the filtrate evaporated. Purification of this residue by
filtration over ,silica gel, eluting with hexane : ethyl acetate (8:1) _
afforded the BH$BRo5 compound (130 my, 72 % as. a col ourless oil: mz 295
(M. 4-(2-Am no-phenyl)-4-hydroxy-butyric acid ethyl ester (conpound of
 formul a XXWivedabsimttel A sol ution of 4-hydroxy-4-(2-nitr5phenyl)-butyric
acid ethyl ester (200 mg, 0.8 mml) in dry MeOH (5 n s hydrogenated (I
atm) in t%l‘épﬁ?rs‘g% e50f Pd/C (20 mg) for 5 h. The BSHmsé\?ure was then .
filtered and the filtrate evaporated. PurifiTmel on of BA@s resi due by 25
Cct ober 2005 WO 02/094834 PCT/ EP02/ 05121 -43 filtration over silica gel,

o 5700y ac Shedimedirerdutis RS 1 It L IRE 95t g Gpatip Ry e (100
- 4- ( 2- ni t r eeqgibeyds)° A Thedenpohitysfihdpnphederedadtive isebswicd istdded thestternd 200 ny,

0.6 mol).in,dry. (5 Wi ew.dro [ . ‘ -
(hyar ogensted ol itfeoHipefbotple A ThE il PR o3l N 1 BEBURNP RIS 0
was then faitdbée s, lafido téd, thie stppdsdodesapotiehednofed fromaht mumldsfantipeekedesi due
by filtration,over. silica gel lauting with DCM :  ethyl acetate (8:1):
~afforded t Vl@\‘%ﬁ’é“(‘?’@ﬁﬁ&%ﬁ%rﬂefgéﬁ%, 84 9% as a colourless oil; mz 224 M
10 3, 4-Di hydro- 1H 1- benzazepi ne- 2, 5-di one (conpound of formula X) '




To a suspension of sodium hydride (10 ng, O.43 mml) indry THE (1 nmL).was
added 4- {y am no phenyl) 4- oxo-butyric acid ethyl ester (80 ng, 0.36 muol)
under Arg 1839 C. The reaction mxture vvas t hen al 26Wethber®00&r m up to
rt over 3 h, and then‘added to water (Zgﬁ The m xture was then
extracted with DCM (3 x 15 nL) and the 1 conbl ned extracts were then dried
(sodium sul fate), and evaporated to | eave an off-white solid.
‘Recrystallisation fromEtOAc afforded a white solid (51 ng, 81 %, rntz 175
(M. 25 Cctober 2005 WD 02/094834 PCTI EPO2/ 05121 - 44 Exanple A Tabl ets- of
the foll owi ng conposition are manuf act @la&msi n the usual nmanner: ng/tabl et
Active substance 5 Lactose 45 Corn starch 15 Mcrocrystalline cellul ose
34 10 Magnesium stearate | Tablet weight 100 Exanple B Capsul es of the

fol | owi ng conposi t t.oh eorepoendibftbe geredal forgiubapsul e 0 15 Active substance 10
Lact ose.155 Corn starch 30 Talc 5 Capsule fill weight 200 20 The active
subst anCe, | actose and corn starch are firstly mxed in a mxer and then in
a comm nuting nmachine. The mixture is retyMed o the mxer, the talc is
added thereto and m xed thoroughly. The g e is filled by machi ne into
hard gel ati ne capsul es.

wherein
R! is halogen or Cj-C; alkyl;

1
2

10 R° s hydrogan or C;~Cy alkyl, cycloalkyl,-(CHj),-phenyl, wherein the phenyl ring may
bersubstituted by C;-C7 alkoxy, or is ~(CHy)prindolyl;

R®  is—C(0)O- C|-Cy alkyi, —C(O)OH, or a five membered heteroaromatic group, which |
rings may be substituted by C;-C- alkyl or cycloalkyl;

n  is0,lor2;
15 m is0,1or2;
and their pharmaceutically acceptable acid addition salts. __ -

~ 2. A compound of formula I according to claim 1, wherein R? is a five membered

heteroaromatic group, which rings may be substituted by cycloalkyl.

20 3. A compound of formula I according to claim 1, in which R?is the group .
—C(0)O- C;-C7 alkyl, R is hydrogen and R? is as described in claim 1.

4. A compound of formula I according to claim 3, which is

9H-imidazo[1,5-a}pyrimido[5,4-d] [1]benzazepine-10-carboxylic acid ethyl ester,
6-propyl-9H-imidazo{1,5-a]pyrimido[5,4-d} [1]benzazepine-10-carboxylic acid ethyl ester,
- 6-(1-methylethyl)-9H-imidazo(1,5-a) pyrimido[5,4-d] [ 1]benzazepine-10-carboxylic acid

I
LV}




WO 02/094834 - 45 Exanple C 25 Cctober 2005 PCTI EP02105121 Suppositories
of the follow ng conposition are manufactured: Active substance 15

Supposi t Y 021¢98341285 Total 1300 The suppository nass |2§%@| 3% n a gl ass
or steel vessel, mxed thoroughly and cooled to 45 C. Thereupon, the
-finely powdered active substance is adddd-thereto and stirred until it has
di spersed conpletely. The mxture is poured into suppository nmoulds of i o
sui t abl e €thykestereft to cool, the. suppositories are then renoved fromthe

Toul s S08-GelEdy P HBEL L0 N DAL Pl 2088

Cl- C7 al kg$ter,25 COct ober 2005 10 R is hydrogen or Cl1-C7 al kyl,

SRR e TR A 2¥ 2
five ménbesm d}ﬂﬂ@taeld@lwbnmﬁm group, which rings may be substituted by
Cl-C7 al kgl Qchrlcyﬁ lx&?&a{%g %ﬁanqgéa%ﬁlﬁwbé%a%%}xﬁg l& c:arboxyhéi Qc?d gtﬂell erster'.

phar maceuti cal Ty ‘accepta

5. A compound of formula I according to claim 1, wherein R?is the group

-C(0)O- C|-C7 alkyl, R?is as described in claim 1 and RI is haiogen.

6. A compound of formula I according to claim 5, which is

10 3-fluoro-6-methyl-9H-imidazo{1,5-a}pyrimido[5,4-d] [ 1]benzazepine-10-carboxylic acid
ethyl ester,
3-fluoro-6-propyl-9H-imidazo[1,5-a]pyrimido(5,4-d]{1]benzazepine-10- carboxyhc acid
ethyl ester,

3-fluoro-6-( 1-methylethyl)-9H-imidazo[1, 5—a]pyr1m1do[5,4—d}[ 1]benzazepine-10-

15 carboxylic acid ethyl ester,
6-cyclopropyl-3-fluoro-9H-imidazo[1,5-a}pyximido{5,4-d] [1]benzazepine-10-carboxylic
acid ethyl ester or
3-bromo-6-methyl-9H-imidazo[1,5-a]pyrimido{5,4-d][1]benzazepine-10-carboxylic acid

- ethyl ester. ' |

20 7. A compound of formula I according to claim 1, wherein R%is the groﬁp'
1,2,4-oxadiazolyl or isoxazolyl, optionally substituted by C;-C alkyl or cycloalky,
RZis C;-Cy alkyl, nis 0 or 1 and R' is halogen.

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

10-(3-cyclopropyl-1,2,4-oxadiazol-5-y1)-6-methyl-9H-imidazo[ 1,5-a)pyrimido(5,4-

o
A5

d}{1}benzazepine or
2-bromo-11-methyl-7-(5-methyl-isoxazol-3 —yl) 8H-4b,6,10,12-tetraaza-

- dibenzo[e,glazulene.

9. A medicament containing one or more compounds of formula I as clanned in

claims 1 to 8 and pharmaceutically acceptable exapxents
30
' 10. A medicament according to claim 9 for the treatment of diseases related to the

GABA A o5 subunit.




2. A conpound of forrmula | according to claim1l1l, wherein R3is a five
‘nmenbered heteroaromatic group, which rings may be substituted by
cycloal kyl. 20 3. A compound of forrmula | according to 25lGutabel2006n whi ch R3
is the gvOWR048EY O)O- C1-C7 alkyl, Rl is hydrogen' and R2 FCd/ER&2/deLyiped in
claiml. 4. A conmpound of formula | according to claim3, which is
9kLirnidazo[lLS-ajpyrinido[5,4-dj[1)béﬁ¥52epine—IO-carboxyIic aci d et hyl
ester, 6-propyl-9H imdazo[1, 5-a] pyri m do[5; 4-dj o
[ 1] benzazepi ne- 10- carboxylic acid ethyl ester; 25 )
- 6- (1-nmet hyl ety h);5:Qkkd @t fegnkihga-dal h#od ffrfut Iis described in claims
[ 1] benzazepi ne- 10- car boxyl i'¢ acid 02109-1834 -47- . 25 Cctober 2005 .
“ethyl estldp 8, Ghishdiregssoippnpnies . '
i mdazo[ 1, 5-a] pyrim do[5, 4-d] [ 1] benzazepi ne-| 0-carboxylic acid et hyl
ester, 6-[(4-nethoxyphen I}nethfl]-gH-inidazo[ |, 5-a] pyri mdo[5,4-d] [
1] benZaz epirenstinga cemp piformial et hyl ester or =~ _
6-rnet hyl -9Hi m dazo[ 1, 5-a] pyri m do[ 5, 4-d) [|)benzazepi ne-I|0-carboxylic
‘acid ethyl ester. 5. A conmpound of fornuliga g according to.claim1, wherein
R3 is the group -C(O O Cl-C7 alkrl, s{as described in claiml and Rl
i s -halogen. 6. A conpound of fornal) cconding to claim5, which is 10
3-fluoro-6-nethyl-9H i m dazo[ 1,5-a] p 5,4-d] [ ' :
1] benzazepi ne- 10-carboxylic acid ethyl 5t er, 3-fluoro-6-propyl-9Hinidazo
[ 1,5-a] pyrimdo [5,4-d] [1] benzazepi nex&NO- carboxylic acid ethyl ester, |
3-fluoro-6-(1-nethyleth)l)-9Hinidazo [ @2 5-allpyrinido [5,4-d] [ |
~ 1] benzazepi ne-10- 15 carboxylic acid ethyl ester, _
6-cycl opropyl - 3-fl uoro-9Hi m dazo[ 1, 5-a] pyrirnido[5, 4-d]
[ 1] benzazeph phesihoeaytidagilec acid ethyl ester or 3-brono-6-nethyl-9H
i mdazo[1,5-a]pyrimdo[5,4-d] [ 1] benzazepi ne-10-carboxylic acid ethyl
- ester. : -

to give a compound of formula.

Cl
N--..

(R');

7N\
N =N
ke 1t

R?

10 wherein the substituents R' and R* and n have the significances given in claim 1,
- and reacting this compound with

P N N

MeN™ "N” R

v

to a compound of formula

15 and cyclising this compound with




20, 7. A compound of fornmula | according to claim1, wherein R3 is the group
" 1, 2, 4-oxadi azol yl or isoxazolyl, optionally substituted by Cl-C7 al kyl or
cycl oal ky‘fvolﬁé’o?é:’tl- C7 alkyl, nis 0 or 1 and RL i s halQd&#bes200A conpound
of formula | according to claim?7, which is
10- (3-cycl opropyl -1, 2, 4- oxadi azol - 5-yl )'—‘@-'rret hyl -9Hi m dazo [ 1,
5-a]pyrimdo [5,4- 25 d] [1] benzazepi Efﬁ:gi @2 brono-1 ‘
| - et hyl - 7- (5- met hyl -i soxazol - 3-yl ) - 8t%y26" 10, 12-tetraaza- dib enzo [e, g]
azul ene. 9. A nedi canment containing one or nore conpounds of formula |I as
cl ai ned i nto axdoaiptiind of forfhuAnd phar maceutical |y acceptabl e excipients. 30
10. A nedi canent according to claim9 for the treatnent of diseases related
to the GABA A a5 subunit. 25 Cctober 200§ WO 02/ 094834 PCT/ EPO2/ 05121 -48
‘11. A process for preparing a conpound gfforfula | as described in clains
1 to 8, which process conprises 5 a)_Jgea ng a conpound of fornula with
phosphor oxychl oride to give a c ; ormula C io wherein the
substituents Rl and R2 and n have t %k {ficances given in claiml1l, and

reacting this compound with Me2NN -'~ R¥F I to a conmpound of fornula 15 and
cyclising this conmpound with WD 02/ 094% ’5 Qct ober 2005 - 49
i
- R? ,

wherein R'-R? and n have the significances given in daim 1, or
5  b) reacting a compound of formula

Cl

1 = N—‘
(R")
=

n

7N\
N
y=N
R? i
wherein the substituents R' and R® and n have the significances given in claim 1,
with

—

N=T R
WVa

10 to give a compound of formula I, or
c) modifying one or more substituents R'-R? within the definitions given above, and

if desired, converting the compounds obtained into a pharmaceutically acceptable acid

addition salt.

12. A compound of formula [ according to any one of claims 1 to 8,,

-t

obtainable by a process as claimed in claim 11.

13. The use of a compound of formula 1in accordance with claims 1 to 8 for

- the preparation of a medicament for the treatment of diseases.




MeCO2H to a conmpound of formula | wherein R -R' and n have the

- significances given in claiml, or b) reacting a conpound of formula -
wher ei n -wh@oFesslti t uents R and R2 and n have the signi2fiQstaled®0gi ven in
claim1, with NIVa 10 to give a conmpound of formula I, or c) nodifying one
or nore substituents R-R3 within the-8@finitions given above, and if
desired, converting the conpounds obtained i pto a. pharnme %ut' cal ly

accept abl e ad#dThadsh afesampsund of formulebagse thdanE'rsrjrﬁPg pPr e:s*gcordi ng to
any one of cl ai - 8 i b oAitipE @GesRrsas clainmed in claim
11. 13. Rﬁggrﬁgg ofééﬁegggnggﬁ%%rg?é?gd}anﬁlgol I'n accordance with clains 1 to 8
for the preparation of a nedicanent for the tre tmen#] o% di seases. WD

02/ 094834 - 505 Bhetwse obe corppemnd af formulaJascs; m&“&&%ﬁ% PR formula |
accordin L Bor PafRbi At eimer®disesarent for the
treat rrenﬁ)rggeﬁ%g%‘?ﬁ?%gir%Plggircgefsbﬁ)ﬁw&}he use of a conmpound of formula |
according to clainms 1 to 8 for the preparation of a nedicanent for the
treataent of Al zheiner's disease. 5 '




