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'SUBSTI TUT YCLI C AZEPI NE DERI VATI VES WHI CH HAVE AFFI :
5- HT2 RECEB?EE@Eﬁg This invention concerns substitute tetracﬁg?ic
azepi ne derivatives having antipsychoti c, cardi ovascul ar and
gastrokinetic activity and their preparatloqs it further relates to
conposi tions conprising them ‘as well as their use as a nedicine. 10
Compounds of simlar structure are described in US 4,039, 558 which

di scl oses pyrrol i di nodi benzo- azepine -oxazepine -thiazepine and
-di azepi ne derivatives, havi | Stam ne, sedative

ant i depr essant 0?1&5 LTYTEDSTET, MWU%ME@ﬂg REBIVATIVES WHIRH hAVE AFFINITY FOR
di benzopyr azi noa~H3, MQBO%H do- pyrazi no- azepi ne derivatives having
anti-allerg c and anti-asthmatic activities. The present conpounds
differ therefrgm hy the presence of an 15 soxazolldlne rkng and by their

phar macol ogi cailli§iRysaHeR eancerns substituted wracyclic,azepine dex C,

formula (1) cardxovascﬁﬁfiﬂd%agﬂnhneucach Wﬁ@pmﬁ@kiummmﬁ acid
or base addition salts and t.he st eochﬁg&cnllﬁ P‘?e? sorrerl c forns

thereof, and af¥BPYSIRPIRC 85??8%‘“5 Rlerr] and R2
each i ndependent 'y are hydrogen; Cerr]alkyl; Cerr] akl car bonyl ;

tri hal omet¥y| - Compoundsanfisimijdr; str(i@turerﬂradtspﬁbuiﬂnslﬂs 141039455ﬂ/iwﬂicﬂ1q&d¢losey

Clerr] al kyl oxygyﬁgfmgﬂz%gp;d 5%‘33 D._thi

( err]al kyl oxytar ony or ary o) “&I an taken gﬂ nvauves ?}avx%

ni trogen at om amihjgtaraine; sedgtiverand antidepmssantpropedios: EP-AoP 4R 2%9138‘#'1!’#'951@!13%1

radi cal of dxbéx%ﬁﬂa&no—orbenzo—pyndo—pyrazmo—azepme derivatives having anti-allergic and
anti-asthmatic activities. The present compounds differ therefrom by the presence of an

15  isoxazolidine ring, and by their pharmacological properties.

-

This invention concerns compounds of formula (I)

20
the pharmaceutically acceptable acid or base addition salts and the stereochemically
isomeric forms thereof, and also the N-oxide forms thereof, wherein :

R! and R each independently are hydrogen; C.galkyl; Ci.galkylcarbonyl; trihalomethyl-
carbonyl; Cj.galkyl substituted with hydroxy, C;-salkyloxy, carboxyl, Cj-galkyl-

25  carbonyloxy, Cj-galkyloxycarbonyl or aryl; or R! and R? taken together with the
nitrogen atom to which they are attached may form a morpholinyl ring or a radical of

formula : . .
5 (0] . R|9
RE: | \'\N
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[err] wherein: 5 Rlerr], R16, R17.an rr] each
i ndepen™OMM32; ¢ hydrogen, halo, trifluoronethyl, or hEbdshefid
d err]al kyl; . ms 1, 2, or 3 Rlerr], RO, Rerr]

and R err] each I ndependently are hydrog@h or (Jerr]alkyl; or

R21 and R err] taken together may form a bival ent radical Cerr]al kanediyl;
10 R23 is hydrogen; (Cerr]al kyl; C[err]al kyl carbonyl;

tri hal omet hyl car bonyl ;0o d err]al kyl oxycar bonyl ; aryl;

di (aryl) net hyl qu aI Kyl subst |,r_u.Ked wi t h hydroxy,

d err]al kyl oxy, Ne 4 egrBlay kyl'gacbonyl oxy, Clerr]al kyI oxycar bonyl or
aryl ; R &%) err] Rlerrhn_Rerr], RO, Rerr], Rerr] and R12 each
independently are hydm®ggen, hal o, cyano, hydroxy, trifluoronethyl,
trifluoronethoxy, carbdxyl, nitro, @m no, nono- or 15

di ((err]al kyl)am n®, ( err]al kyl carbonyl am no, am nosul fonyl, nono- or

di (C[err]al kyl) - am nosul fonyl.,, Cferr]al kyl, (err]alkyl oxy,

( err]al kyl car bwhetein :C[ err ] al kyI oxycar bonyl ; R7 and R err] each

;Rgeﬁgn aEtelnyt ) et’r@ei? l?rrg;?gfior m m)no d(cyang?mn‘%!ﬁ hFdohe | va%oﬁ[ el

radi cal of 16adkylul a - (CH2) 2-, (CH[err])[err] (CH[err])[err]
-(CH2) 5-, O(CH%H 3O(CHZ)30 or, 20 togetherwiththe carbon atom

whi ch they are abt ngonyl and R8 taken together may
f or m nmet hyl ene; 3“‘?‘3 @P‘n@ﬁ'ﬁ-\b’%hwpg%of -ﬁ%@ﬁet hyl ; ‘

R14 is hydr Ogenkz@ﬂm?]zaéldeulto ethéhay wnﬁibifvh!eﬁmﬂﬁﬂrw.salkanedx Ln is zero,,

2, 3, a ed.with 1, 2 or 3
subst It ent S seﬁ”@f’ SWS%%WPWWW%‘“@@% ‘Eb? A’nd
trifluoronethyl CIMIOmemMrMIMMf Crisalkplrsubstitated mathihyidrakyf i nes
strai ght and br avi ng
fromlto 6 géﬁ% % c%ﬁéérl %P@I%HEW&}§W gﬁ*‘{ > propyl,
butyl, 1-meR >R Rf prehydrogen, halo, cyano,
%3: E)]calr Egn ity m%ll caIe K I, ng, f rﬂlriﬁk4 to 51 tﬁliﬁ;l %&ﬁﬂ&at . a? g?
A LN T iR ém?kylﬁw&wamwsﬁﬁaﬂh%&g@ﬁ@@ﬁﬁwh Lor o,
chl oro, " br omnamﬂfmyﬂ €} galkyl, Gyrgalkyloxy, Cpgalkylearbonyl; Cylsalicgloxyeatbnyt;or a
radical of gof{iRf eactibbpeRilihul afe ARRGEE"HYdiBRy, Ol galkyl, C).qalkyloxy or R7
and R8 taken together may form mono- or di(cyano)methylene; a bivalent radical of
formula '(C}lz)Z': '(CHﬂ3°’ '(CI-I»4'9 ’(C!i»S's 'O'(C}IﬂZ'O"'O'(CHZ)B'O’; or,
20 together with the carbon atom to_which they are attached, a carbonyl; or
R7 and R8 taken together may form methylene;
R13 js hydrogen, C-galkyl or trifluoromethyl;
R14 is hydrogen, C;.galkyl, cyano or trifluoromethyl;
nis zero,l, 2, 3,4,5,0r6;
25  arylis-phenyl; or phenyl substituted w1th 1,20r 3 substnuents selected from halo,
hydroxy, Cj.galkyl and trifluoromethyl. :

In the foregoing definitions Cy_galkyl defines straight and branch chained saturated
hydrocarbon radicals having from 1 to 6 carbon atoms such as, for example, methyl,

30 ethyl, propyl, butyl, 1-methylpropyl, 1,1-dimethylethyl, pentyl, hexyl;
C.salkanediyl defines bivalent straight and branch chained saturated hydrocarbon
radicals having from 4 to 5 carbon atoms such as, for example, _1,4i.bp_tanediyl,
1,5-pentanediyl; halo is generic to fluoro, chloro, bromo and iodo. The term
monocyanomethylene stands for a radical of formula =CHCN, and dicyanomethylene for

~g
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& radi cal f la =C(CN)2. In case R7 and R err] takent‘?ﬁﬁ*gﬁ%ﬂ rma
bi val ent @aﬁ‘@%ﬁu as defined above, the conpounds of flg a i’g% are
Spi ro conpounds. The pharnmaceutical I,y acceptable acid addition salts
as nentioned herei nabove are neant 5 to co"rrprl se the therapeutically
active non-toxic aC| d addltlon salt forns which the conmpounds of

formula (1) ag d,ﬁs&y% 7 GAPRE Gakek topeliRf fdh 4 bivaleh

base form of t corrpoun -E)@f'(??# 1 F) vm%zh appr(?erl ate ac?lds suc

i nor gani ¢ asd@fmedslbomnth@mmugds ofyfarmuia(l) Mmm@m%drochl oric or
hydrobrom c, sulfuric, nitric, phosphoric and the |ike acids; or

organi c aci ds ' oic.
Lactic. pys uv;l"l:léﬂgi)?gtliéeu M%ﬁ?ﬂ?ﬂl@m&&ﬁﬁﬁ& sakPas mbﬂdiirx@dﬁ@t@ﬁhb&ved?éﬂ%ﬁt

syccl ni ¢, ric, mal | c,
tartaric, xith MW“BY%MW%HE@%‘%FQEMIWW the
p- t ol uenesul feahpouwefmﬁnma(s)adrembwfom S4itl saltsdan bg lobtainedbyreating thet he .

(5 St e mct B oo B P Rpfgh o Bk e BpbySpnchl B s orkilic ©

conpounds of ﬁudsnfbmm)plmammhdnm@m&gmwdmcbhmmhnqmmcmlfmnvﬁﬂied

into their ks M. t gl addition
salt forns bypltmsga MEW%& o &éﬁ‘gq‘??ﬁt%&g?ﬁﬁc % ’| nor Jani c_bases.
Appr opr i at bhmsmm,mmne@m@pynm oxyic n@mﬁucmwdmmmnmm ts,

oSt am o hafehftar, b, “%%%F?&f*%” bhpoddulionitWentddehitfglc, . So0LaT
e. g. th t@emvlﬁv%cy g’rﬂemﬂ’@yﬁ%mm Ee - and

salts with am no acids such as, for exanple, arginine, lysi ne and the -
l'ike. 25 Qsm«ﬂsahdsmoxhlﬁabﬁ,hgfafm:umm);@r&mﬂidmummmaﬁeaﬁuee fornms

by treat t wit ropriate base or acid. The term

addition ¥alt ?§°‘5@%£§)maﬁ%ove al so conprises the solvates which the*
conpounds of formula (1) as well as the salts thereof, are able to form
Such sol vat estmm&fmm@@mmmcpm@wwmmme

The N-oxide f ﬁ%ﬂlﬁﬁd&h oiﬁsagiﬁ i se
t hose corrp uncfangi ¥ H 2"@ erein oneao;ﬂtgever nltrogen at ons

are oxi di zed RPPTPpéate organic §B APPTOpEiate; base salt fopms comprisq, 4 des
~ Wwherein te neiﬁﬁ;ﬂeﬁh@ﬁﬂmbﬁﬂnihﬂsEeﬂﬂﬂx&ﬁearﬁ&lﬂihéhidﬂ@ﬂb?egsthéﬁﬂimﬂl zed.

Rerel nafter cERiBporstiun, b, caGhE} et Bne F e ol DA oA s
conpounds of therbenzahife, )N-m_;hyw)sgucamme, hydriblamére saits,andisales with aminoetidsr
' ndi cat ed,  t NGy 1S YoF Blarkfls! iRtk itk AR IRIHATS

25  Conversely said salt forms can be converted into the free forms by treatment with an
appropriate base or acid.

The term addition salt as used hereinabove also comprises the solvates which the
compounds of formula (I) as well as the salts thereof, are able to fqrm. Such solvates
30 are for example hydrates, alcoholates and the like.

The N-oxide forms of the compounds of formula (I) are meant to comprise those

compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the

so-called N-oxide, particularly those N-oxides wherein the nitrogen bearing the R! and
35  R2 substituents is N-oxidized.

The term “stereochemically isomeric forms” as used hereinbefore and hereinafter defines
all the possible isomeric forms in which the compounds of formula (I) may occur.
Unless otherwise mentioned or indicated, the chemical designation of compounds
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denot esywdigeiis¥g Ure, and in particular the racem c mxturg ,?j.%ﬁh gossi bl e
stereochemcally isomeric forns, said m xtures containing a clr | ast er eoner's

and enantioners of the basic nolecy.ar structure. Steseochemcally
I soneric forns of the conpounds of formula (1) and m xtures of such
forms are obviously intended to be 5 enconpassed by formula (1).

The nunberi dgmésthtrmlxmtera@mlpamuﬂm@ls;mmanpxmnfaﬂpossibk conmpounds  of

formula (1) IS shown
|n forrrul a tﬁ:fb%chemlcallﬁg&hf}ﬁ.df 1e corrpoun%s Wﬁ%ﬁ? occur as
"cis" and ' 9mngmer3§tfrthq basicane ul@rrsmcm jtereechemically dspmegicformepef the t he
substi t uent gorft ﬂdaeofﬁﬁiﬁm dRixtirégofsuth forfhsiafe SEIsHPiAtMdEd tdbe

Chem caI Abstracts The nonmencl ature is unusual in that carbon
at om 3b,d 15€NCOMA aﬁ%&aﬁkycl ic system is not considered as a

rel evant substituent of carbon atom 3a. When establishing the

conf i gur at i The nuthberingxfithe twad:ydm rmgrsqunmﬁa tife compduﬂdg of formulaqf)¢dlag he

Py o oty Oheilil e Reicii U R ) DL T 0

priority on carbon atom 2 are YOn tye sane side of the nean plane
det er mi ned by the i soxazol i dine ring=tjen the 20 confi gur ation is

designated "cis", if not, the confgo, alijon is designated "trans”
The conpounds of formula (1) have & Ieaﬁlt two asymmetric centers nanmel y
carbon atom 3a bearing the mUlstithigent R13 and carbon atom 2 beari ng‘

\

a3y niRet ri g2cent er sppnd any ot her
9 e N\ydi.cated 25 by the
Diety is present in the

the substituent Rerr]. Said 4
asymmetric center which may hg
descriptors R and S. \Wen a3f

conmpounds of fornula (1), sa . PBK _have [t he E- or Z- configuration.
O sone conpounds of formul & TFr’t he gbsol W& 20 er eocheni cal configuration
was notl0 experimental |y det®rninéd. Ir?those cases the

stereochem cally isoneric formwhich was 30 first isolated is designated
as "A" and Thecampmmds offonBila (Iiactunas “Cis? andfzranst’ isomecs: Said tevas refer to act ual

st er eochem gglooGRBH bﬂﬂ’:&%ﬁsﬁﬂxmts on the isoxazolidine ring and are in accordance with
. Chemical Abstracts nomenclature. The nomenclature is unusual in that carbon atom 3b,
15  being part of a cyclic system, is not considered as a relevant substituent of carbon atom
3a. When establishing the configuration, the substituent on carbon atom 3a (i.e. “Z”)
and the substituent with the highest priority on carbon atom 2 (i.e. either “X” or “Y”™) are
considered. When “Z” and the substituent with the highest priority on carbon atom 2 are
on the same side of the mean plane determined by the isoxazolidine ring then the
20  configuration is designated “cis™, if not, the configuration is designated “frans

The compounds of formula (I) have at least two asymmetric centers, namely carbon atom
3a bearing the substituent R13 and carbon atom 2 bearing the substituent R14. Said
asymmetric centers and any other asymmetric center which may be present, are indicated

25 by the descriptors R and S. Whena monocyanomethylene moiety is present in the
compounds of formula (D), said moiety may have the E- or Z-configuration.

Of some compounds of formula (T) the absolute stereochemical configuration was not
experimentally determined. In those cases the stereochemically isomeric form which was

30 firstisolated is designated as “A” and the second as “B”, without further reference to the
actual stereochemical conﬁgmauon -

i
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\thenever W&nﬁ%el nafter, the term conpounds of fornula (I Iﬁl’ﬁﬁﬁﬂ% to
al so incl ude t he phar maceutically acceptable acid a Ton salts,
base addition salts and all stereoi spneric forns, and al so the.
N- oxi de forns. 5 Particul ar groups of “conpounds of formula (1) are
t hose wherein one or nore of the followi ng restrictions apply:

a) Rl err] and Waenesertused herpinafiemthe terar conipotindsgjafi forriiie (¥) isdnkat to also include

T Y A oo AL W S ol b

t oget her vmthsmmcm Jorms; andralso thenV-oxidefesmsar e att ached form a radi cal
of 10 - formula (a) in which R15 and R16 are both hydrogen, a radical of

formula ( rﬁﬁbuﬁag £ ? i OHd, adi cal
of formul ?(c)?ﬁﬂmmggﬁpﬁg%an Rl err] ﬁﬂ:‘i‘f)a}eﬂabfebﬁéﬂgoth r@%‘e’ﬁ%a

radical of fo R21 and Rlerr] taken together form
a CJerr]al kana)ilm mﬁ?mhm@peﬂmﬂﬂa@ydﬂgehp@rr@lkyl(ujhalm&dnﬂcﬂbﬁ!}é;r] is

bgl ng’gegél, R5 and! achg epen n ‘are %’déé £ @lagerrlipﬂﬁz

trifluoronet hyI takentogeﬂlero&nmc nitfogen }ltmﬂbmlu@hﬁaﬁaﬁhﬂaﬂmdlfmmalqﬂmaﬂeﬁt |y

are hydro ihHSYRIS 80 1 e ot 0B LIS AEAI ormuly (i, ©) 7
d b th t

o er m f* A st i i G

5 2S5 e asag g sl fhoule & ik R b e i ek

or nono- ‘or dl(c/al@ﬁ%}jlr;dmﬁmamﬁcajrqﬁmu?aég 1‘%“%35% R{err{

and R12 each mc@pmmmhalm&y[&mymwoxy or nono- or
di (CJerr]®mkyl)am no; R7 is methyl and R err] is hydrogen; or

R7 and R8 tak P t s&bgﬁeﬁ!g%ﬁll 0 ene;
k) Rlerr] andsgzéta é Rt er 'w ﬁ?ﬁn ar? %geﬁe Pgﬁﬁy?g%d#they are
att ached formamﬂuoromeﬂxy dical of fornmula (e) in which Rerr] is
di (aryl) met hyl .
¢) R% RI10,R! and R12 each independendly are hydrogen, halo, C).¢alkyl, or

20 trifluoromethyl;

d) R7and R8 both are methyl, or in particular hydrogen;
e) RI3is methyl, or in particular hydrogen;

f) R is methyl or cyano, or in particular is hydrogen;
g) nis 1,2, 3 or4; and particularly is 1;

300 h) R3,R4, R5 and RS each independently are C1.6alkyloxy or mono- or di(C).galkyl)-
amino;

i) R9,RI0 R!l and R12 each mdependently are Cl.éalkyloxy or mono- or

35 di(C;-galkyl)amino;

b)) R7 is methyl and R8s hydrogen, or R7 and RS taken together form methylene or
~ cyanomethylene;

k) R!and R? taken together with the nitrogen atom to which they are attached form a
40  radical of formula (¢) in which R23 is di(arylymethyl.
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PCT/ EP95/ 04196 O special interest are those conpounds of fornula
(I') or sub ro s as defined above, wherei n one of {

subst i t Y , Rlerr], Rerr], Rs, RO, Rlerr], Rerr], %ected
from hydrogen hal o, err] al kyI , or trifluoromethyl; the remaining
aromati c substituents bei ng hydrogen. 5 Al so of speci al

i nterest are those conmpounds of fornmula (1) or subgroups as defi ned

gl[aove], mr%[er Ofspéoill iftterd¥Pdre tiifse CORPA: nlanffmwmaﬂsaa ﬁsddﬁ‘imd%ove‘?& R9,
errj|, err. err ar sSe f

the remai ni Pffj@% %@Mﬁﬁ?ﬁ %mffg?hg‘dkj mﬁr@%‘@" gw gilgls selectecpf\)/bre
i nt er est i ng fromehydrogen, balopG1+salkylodr tsifluctonietliyli the semaining aromaticrsubstituerss i ¢

substi t uent EI .Er ] and Rl err] each independently are selected from
hydroge ﬁe}ﬁég}y eh. chloro, bromo, methyl or trifluoronethyl; the

remai ni ng aromatic substituents being hydrogen. 15 Pr eferred

conpounds adsa ofspecialinismsnare thase rompoyngs of formulaIhef subgroups asdefinednds
of formula ﬁbévca%hée‘iﬂ woﬁhaf@ofm@ﬁromﬁc%wde@w% RSCRBORY R®O! Ry1, and

nis 1 or refer ed are thgse corooun Qf forrrula
subgr oups orR cGWﬁGl?ﬁ@gﬁ@F“ &"’\"F‘} 1 Ebﬁ‘?‘-’gﬂ err]
i's hydrogenhy%geﬁ methyl and nis 1 or 2. _ The m)st preferred :

compount are:

e hanan ae E BB e %“é%r%ﬁ%%#ﬁﬁ%éﬂﬁ%@ﬁ%?iiﬂ v

accept abl e aubstin@pts R‘aﬂérandBﬂ cachtindependantly aresedectadsfoom ydrogon,i fliord.or ns ‘

t her eof . Ekﬁﬁ 'F’i"ﬁ@
cis-2,3, 3a, § tetr ydro tnﬁ[ di éﬁﬂ[%ﬁr sox%zol oig §bs %’%‘é‘%. ne- 2 met han

ami ne, the hydrogert er eocheni cal ly isoneric forns and.pharmaceutically
accept aM e acid addition salts 30 thereof, and also the N-oxide forns

E hr)er (ezf i s) Pref%rr?mﬁﬁpduhﬂs #re Hhosp cOMPoGRE &mamq;ommgwpedfb@ﬁwmave
- Ci
et r ahydr o. R foraRf g defined dhave Yhereip B g R? are both ety apd 8 1.6 e

(S) - hydroxybut anedioate(1l:1) is specifically preferred. 35
| nt er est i ng/Ajso preferred arecthosecoorpounds ofifarniuly (B oe subgroups of compeurnds of

synt hesjge. g dxﬂm?aeo%saaeﬁn a?%veg ?ﬁ?(reﬂﬁ!l Q%(ylaforg)eﬁrﬁﬂxshﬂezﬁyﬂanﬁ s A

cycloaddition of a dieno ornmul a an | nternedi ate of

formula (11 I n the i n errredr tes (11) and (I11) and in any other
i nt er nedi ati-h P?Riﬁﬂé‘?e Rlerr] to R14 and n are as defined

her ei nabov eczs-lZG,Bﬁs-tetrahydro-N,N—dxmethyldlbenz[c,fjlsoxazolo[z 3-aJazepine-2-
methanamine, the stereochemically isomeric forms and pharmaceutically acceptable acid
25  addition salts thereof, and also the N-oxide forms thereof.

Further most preferred are the compounds : _
cis-2,3,3a,8-teuahydm-N—methyldibenz[c,ﬂisoxazolo[ZS-a]azgpihe—2-me'thanamine, the
stereochemically isomeric forms and pharmaceutically acceptable acid addition salts

30 thereof, and also the N-oxide forms thereof. '

Among the most pmferred corppbunds mentioned hereinabove, (+)-(A-cis)-2,3,3a,8-
tetrahydro-N,N-dimethyldibenz{c,f]isoxazolo[2,3-a)azepinemethanamine.

35 (S)-hydroxybutanedioate(1:1) is specnﬁcally prefen'ed.

Interestingly, the compounds of formula (I) are faxrly simple to synthesxse In general,
they may be prepared by a 1,3-dipolar cycloaddition of a dienophile of formula (IIT) and
an intermediate of formula (IT). In the intermediates (II) and (III) and in any other
intermediate mentioned heremunder R to R4 and n are as defined hereinabove, unless
40  otherwise indicated. Said 1 3-d1polar cycloaddmon may conveniently be carried out by



40  otherwise indicated. Said 1, 3-di pol ar cycl oaddi ti on may conveniently

be carried out by WO 96/ 14320
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m xi ng the reactants, optionally in a reaction-inert solvent such as, for

exanpl e, an aromatic solvent, e.g. tof-uene; a ketone, e.gqg.

4- et hyl - 2- pent anone; or a m xture of such solvents. Stirring and

el evated tenperatures, or increased pressure nay enhance the rate of
the reaction. W&%@FW@WMW%&"@“W Salyant suckyas, fopexample.an | ) '
practice is GaromitRGolveat,? EF tdlﬁbrw 2kétond) el 4oy gén tﬁioﬂ‘epérl”alinmtﬁ!le)of such

In t the foll t th
brodlct s rmy BevFR: B8 ATl tpReBlek oE et vy o Sfgherlerye

further purif |oédxeaemod1 ﬂbeteacmtdfadei@m(l@ammwm (Ikin practiceist he
art such C ation, trituration and

chr omat ography mwﬁg’“ﬂ@d&f&%{@m may al so be converted
into each other following art- 15 known transforr‘rglons For exanpl e,

a) a conpound of formula (1), wherein R[e;zr]R Rnd R}’takgn together with the
nitrogen atom " to which they areRttac forma radical of fornula
(b), may be converted into the L ! rlmaIy am ne- by
treatment with hydrlﬁ’fl ne or agueous Ri4 erpound of formul a
(1), wherein R en=C-o{CH,- N%rlfl.uoro ‘

converted into the correspon ’ng pri
wth aqueous al kali; g‘
Rlerr] or R is (Jerr]alkyl substituted witft CJerr]
carbonyl oxy nay be hygmol yzed into a conpound -for rruI a (1) wherein R[err]
or R is Cerr]alkyl substituted with hydroxy; 25 d) a conpound
of formul a (Izgn V\/nerelg err] and R2 are both hydrogen may be no- or

di - N-al kyl at e PREP#Tations; the reastign products may bg isalaied fram the

formula (10, weetieh meluat dnd, Fikc rﬁnhatﬁhrmdaéwdingm/mbmoablagmé géresally

to the correspondi ng,,am de £ % qund_of .for.nul a S z %nt ai ni ng

a Clerr]al kyl %99 Fggﬁwsgﬁb% B tion, crystalliZation, witrarion
chromatography.

A ne by hydrol ySis
f {(orrﬁjla (1), wherein
R

The compounds of formula (I) may also be converted into each other following art-
15  known transformations. For example,

a) a compound of formula (), wherein R and R2 taken together with the nitrogen atom
to which they are attached form a radical of formula (b), may be converted into the
corresponding primary amine by treatment with hydrazine or aqueous alkali; _

b) a compound of formula (), wherein R! or R2 is trifluoromethylcarbonyl, may be

20 converted into the corresponding pnmary or secondary amine by hydrolysis with
aqueous alkah,

c) a compound of formula (I), wherein Rl or R2 is C;.galkyl substituted with C1.6a1kyl-
carbonyloxy may be hydrolyzed into a compound of formula (I) wherein R! or RZ is
C;.¢alkyl substituted with hydroxy;

25 d)a compound of formula (T), wherein R! and R2 are both hydrogen may be mono- or
di-N-alkylated to the corresponding amine form; '

e) a compound of formula (I), wherein R1 and R2 are both hydrogen may be N-acylated
to the corresponding amide;

£) acompound of formula (I), containing a Cj.galkyloxycarbonyl group may be

30 - hydrolyzed to the corresponding carboxylic acid.

The compounds of formula (I) may also be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its



30 hydrol yzed to the correspondi ng carboxylic acid. The
conpounds of formula (1) nay al so be converted to the correspondi ng N oxi de

forms f art-known procedures for converting a tri ogen
oLori 1 WSR2 (oW DU Yelrfiibhsibllibé

PCT/ EP95/ 04196 ' _ 8- - 8-
N-oxide form Said N oxidation reaction may generally be carried out by
reacting the starting material of forrmula (1) with

3- phenyl - 2- (Nroxide forthf smﬂlwmnonﬁmmaw\gmrmybecmedoﬁpbymeuwgme

organic or i 1 des cQ [ise,
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organi c pero péﬁm‘f £Balitl nrp e,
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acid, e. 35QdiTR ide;; appEopriat 955‘!"69( aci ds,
€. g. peroxoapabky aaassichaém ) érichekasboperos oxctaciwér)ﬂalolslﬂsﬂﬁﬁ’dOW de.

Sui t abl e WW are for é@ﬁ% m@ﬂﬁﬂ% kanogak@mg"g
et hanol and
2- but anone, Ms;gfgrlpereﬂommma,r drapqoxldes,e g. ttbaiyl hydrnpérbﬁlde Saitable
or epar od by FESA s 18P bRmple. wacer, okfer eI G Ufihol hod et 1)) 1T 27
sui t abl d0oxi bud!magbtmgeng mlmne,alsctones;e g-2rbptanone? hislogenateds hydrocarberss, €25
phenyl - oxam&g ﬁ%ﬂmﬁﬁé@éfﬁ@hs&v@tﬂsyl hydr oxyper oxi de, or

enzol c aci

met achl orop R13 H ‘
[err] Sald oxi dat | erformed in react_lon inert solvent at
terrperature B‘ﬁ mﬂ!&f @%@?m f ap mtermegiate of

bet Wefen Of erfohﬁuhmymmtﬁtmw afenitisadH £, ftﬁbﬁiﬁﬁpl‘é z-lbenzent - esulfon§1o3-
exanpl e, ori rocar i chl or.onet hane or

chl or of (}Pm ﬁ{ehylc %@‘l rs}su“@'qé’gd’fo&mé’dca?rcohol s such as

met hanol ; kenmdﬂmpergenmmdqyl ~ 2-pentanone; or a mixture of such

sol vents. Wien using peroxide oxjdants, the reaction 25 rate may be
“enhanced by using netallic l(:2at aRﬁ?sts,Hsuchsas for exanple, Na[err]WX4,

20  Said oxidation is performed in a reaction-inert solvent at temperatnres fanging between
-20°C and 50°C, preferably between 0°C and room temperature. Suxtable solvents are,
for example, water; chlorinated hydrocarbons, e.g. dxchloromethane or chlorofonn
aromatic hydrocarbons, e.g. toluene, alcohols such as methanol ketones, e. g 4-methyl-
2-pentanone; or a mixture of such solvents. When using peroxxde oxidants, the reaction

25  rate may be enhanced by usmg metallic catalysts such as, for example, Na2W04
VO(acetylacetonate)? Ti(OBu)4, or MoOz(acetylacemnate)z opuonally under a reaction-
inért atmosphere such as, for example, argon.

Intermediates of for-mula (IV ) may be formed by the reduction of an imine of formula (V)
30  with hydrogen in combination with a suitable catalyst such as, for example, palladium or
platinum supported on for instance charcoal; in a reaction-inert solvent such as, for



\70( acetyl acetonate)[err], Ti(OBu)[err], or Mo(Jerr](acetyl acetonate)[err],
optionally under a reaction- I nert atnosphere such as, for exanple,

ar gon. wo 9¢/1ilys¥oer nedi ates of formula (1V) nmay be fornmed bpcidmsioggéct i on
of an imne of fornmula (V) 30 wth hydrogen in conmbination with a

suitabl e catal yst such as, for exanple, palg.adi um or plati num
supported on for instance charcoal; in a reaction-inert solvent such as,
for WD 96/ 14320

PCT/ EP95/ 0419example, tetrahydrofuran, methanol or a mixture of such soivents. The formation of an
exanple, tetr rtEoniila ' ts. The
formation of gﬂiﬂéd?ff I m ﬁgﬂgf Ors&ﬁ%ﬁ&%cﬁ%.?ﬁ%%?ﬁ?@%ﬁ%@mem Soc.
Perk. 1 (1976), 1279. [err] 135 | nternedi ates of formula (I1V)
may al so be prepared by an ingfanohecul ar cxgl I zation of an .

i ntermedi ate of formula (V) geNa styong acid such as, for exanple,
sulfuric acid " or phogp ' Py ldy in a reaction-inert
solvent, to an internedi ate™% ). err]

Pure stereochemcally isoneri
obt ai ned by the applﬁﬁ M,spr ocedures. Di astereoners
may be separated by physi cal L as selective
crystallization and chromat ograpﬁi.c techni ques, e.g. counter- 15 current
di stribution, liquid chronatography egyd the |ike. The conpounds of
formula (15 as prepared in the herei nabove described processes are

general 1 2Cql G oblatds trmlia 405 Hab Q8552 piéBhtl o5 3R iieri RS 5B ONLOR
intermediate of formula (VI) by adding a strong acid such as, for example, sulfuric acid
or phosphoric acid, optionally in a reaction-inert solvent, to an intermediate of formula

R

(VD).
Rl RIZ . R3 R‘ :
: Rl3
|
R CH-NH RS avy
R9 6
RS
10 VD

Pure stereochemically isomeric forms of the compounds of formula (I) may be obtained

by the application of art-known procedures. Diastereomers may be separated by physical

methods such as selective crystallization and chromatographic techniques, e.g. counter-
15  current distribution, liquid chromatography and the like.

The compounds of formula (1) as prepared in the hereinabove described processes are
generally racemic mixtures of enantiomers which can be separated from one another
following art-known resolution procedures. The racemic compounds of formula (T)

20 which are sufficiently basic or acidic may be converted into the corresponding
diastereomeric salt forms by reaction with a suitable chiral acid such as, for example,
di-1,4-toluolyl-D-tartaric acid, respectively with a suitable chiral base. Said
diastereomeric salt forms are subsequently separated, for example, by selective or
fractional crystallization and the enantiomers are liberated therefrom by alkali or acid. An

25  alternative manner of separating the enantiomeric forms of the compounds of formula (I)
involves liquid chromatography using a chiral stationary phase. Said pure
stereochemically isomeric forms may also be derived from the corresponding pure



foll ow ng art-known resol ution procedures. The racem ¢ conpounds of formula
(I') 20 which are sufficiently basic or acidic nay be converted into the
corr espyyylbdifiszo di astereoneric salt forns by reaction piiRpeseaydst abl e
chiral acid such as, for exanple, di-l,4toluolyl-D-tartaric acid,
respectively with a suitable chiral base, ai d di astereoneric sal t
forms are subsequently separated, for exanple, by selective or
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Suspensian TREpARbRER RO RIS TR gﬁm&%%*érﬁfﬁ% T Py,

Nor epi nephr 222, 238?353 (1827), and atso isr'the\fi.SID Drug Bdscrimipasion Fesrwhich isnt .

Mt fdgﬁmr’ggtl@%ﬁéﬁgﬁglﬂﬂgm ?g%%d .nmﬁ‘lﬁ&%‘é‘“ﬁ%ﬁ&% he 19- 144

(1989) . AnotcREPoRRdsaf farmula(This shat they typisghul a (1)
S that the;bemsa@rrphet am ne-i nduced st ereotypr caI behavr our in
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30 - agents having. the potennal to overrule the addictive properties of drugs of abuse.

' The compounds of formula (T) may also be used as therapeutic agen'ts in the treatment of
motoric disorders. It may be advamageous to use the pzesent compounds in combination
with classical therapeuuc agents for such dlsorders

35  The compounds of formula () may also serve in the treamment or the prevention of
damage to the nervous system caused by trauma, stroke, neurodegenerative ilinesses and
the like; cardiovascular disorders like high blood pressure, thrombosis; stroke; and the
like; and gastrointestinal disorders like dysfunction of the motility of the gastrointestinal



The conpounds of fornmula (1) may al so be used as therapeutic agents in the
treat nent of notoric disorders. It may be advantageous to use the
present cgqpﬂﬁﬁgﬁ,in conbi nati on with classical theraﬁﬁﬁﬁﬂggma ts
for such disorders. 35 The conmpounds of formula (1) may also serggﬁin
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represent t he ¢Xyuple, in preparing the composmons in oral dosage form, any of the usual
pharmaceutical media may be employed such as, for example, water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,
elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubricants,

30  binders, diéinteérating agents and the like in the case of powders, pills, capsules and

| tablets. Because of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are
obvioust employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid solu-

35  bility, may be included. Injectable solutions, for example, may be prepared in which the
carrier comprises saline solution, glucose solution or a mixture of saline and glucose
solution. Injectable solutions containing compounds of formula (I) may be formulated in
an oil for prolonged action. Appropriate oils for this purpose are, for example, peanut
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30  multiples thereof.

The following examples are intended to illustrate and not to limit the scope of the present
invention.

35  Experimental part - : : _
Hereinunder, “DIPE” means diisopropylether, and “EtOAc” means ethylacetate.
A, Preparation of the intermediates
Example1 |



i nvention. 35 Experinental part Her ei nunder, "DI PE' means

di i sopropyl ether, and "Et OAc" nmeans ethyl acet ate. A. Preparation of
the interrg ggﬁ&go . Exanple 1 WO 96/ 14320 PCT/EP9S/04196
PCT/ EP95/ 041 13-

Trifluoroacetic acid anhydride (12 7 n1) wag_added dropwise at 0C to a
sol ution of N- et hyl - 2- propen-1-anmne (5 g) and triethylamne (14.7
m) in diethylether (50 nl) and this mxture was stirred at room
t enper at ur e - oFrifludroacetic acid aehydride (12.7 md) was added dropwise at 0°C v apolutionef. The
esidue vas dig a@gz-wzwe{%m{x%mmm@ﬂmmsidmamxemm%maa

5 evapor at e

2,2,2-trifl uor@ mnmwas Jempesatre fge6 hours. affer Ahich the sglvent was
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(5.8 g) in 2-bntemery). (20 M) was stirred at 50 [err]C for - 4 hours.

evapor t e, TromBggnre iz sRaRok G ofnptocEizie @th. 25 wisalpBD.

t he sol vent evaporated. The resi due vvas purified by colum
chromat ogr aphyExample Zi | i ca gel (el uent: CH2d 2/ CH3CH 9. 75/ 0. 25). The

pure fractjgonsyyvgs qrﬂl .71f), 3_bmmo.p§)‘ﬁn &te?) of
?E)ngwl\lhgef E%Héﬂ‘rﬁg‘a peny% agl gF))m 2r-]t etmgne ml) was sn%redatg{] &fot he
4- [ met hyl (2- prmmﬁylmmmhbwamwtdmme jure, filtered antifiye filtrate

5- t hyl ( 2- t t
T LAk oo B i s
b) A mxture dvapmednﬂ'ﬂemmluéu(aspugﬁedhymlumdchnknamgmplqmvdr sili¢a gl (elugn® 599

(511, 5, CHRCHIHS i sl o

(509 was adde'ﬂg(ﬁﬁ%)oﬂmle'm@Yhﬂmwlt%ﬂlme (intezm. 8h t he sol vent was
evapor at ed. Thgmil gﬁg &pggﬁ% j.he 25 precipitate was
Sy

filtered off and f|| ate ev porate rup, (19.4 g) was washed

with tol uene aﬁW mggqy E‘M‘BB?“&"QG“( fduct was used without
further lE*[ﬁl%ﬁlyl(ﬂvapdﬂ& arfifhojgentinbdk® Giderflf 5); and

anal ogousi, Eﬁe”%fwéx?m Qﬁil&é?;ﬁﬁ?éymmmwfgwm%m 7) vas
prepared fr omlﬂOAmmtuw ofidieamediste 4 (14 g) in &hyakeqdhdorit acid solution (35%) (38 ml),
acetic acid (38 ml) and water (19 ml) was stirred and refluxed for 5 hours. The mixture
was cooled on an ice bath and NaOH (50%) was added until the pH was about 6 after
which the solvent was evaporated. The residue was washed with CH2Cla. The
25  precipitate was filtered off and the filtrate evaporated. The syrup (19.4 g) was washed
with toluene and the solvent was evaporated. The product was used without further
purification, yielding 15 g (100%) of 4-[methyl(Z-propenyl)amino]butanoic acid
(interm. 6).
Analogously, 5—[methyl(2-propenyl)ammo]pentanoxc acid (interm. 7) was prepared from
30 intermediate 5.

A mixture of 5-hexen-1-ol (5 g) and 8-_azaspiro[4.5,]decane-7,9—dione (14 ml) in
triethylamine (150 ml) was cooled on an ice bath. Methane-sulfonyl chloride (8.6 g) in
35 triethylamine (50 ml) was added dropwise and the mixture was stirred at room
temperature for 1 hour. The mixture was filtered off and the filtrate evaporated.
Dichloromethane (7.7 g), potassium carbonate (7.6 g) and N, N-dimethylformamide
(100 ml) were added to the residue and the mixture was stirred at 160 °C overnight. The



A m xture of 5-hexen-1-ol (5 g) and 8-azaspiro[4.5]decane-7,9-dione (14 nl)
triethylamne (150 m) was cooled on an ice bath. Mthane-sulfonyl
chl ori ) in 35 triethylamne (50 m) was added ] nd the
mxturg&’\?/a’%lgﬂgrred at room tenperature for 1 hour.%@gpgre was
filtered off and the filtrate evaporated Di chl oronmet hane (7.7 Qg),

pot assi um carbonate (7.6 g) and N, N-di meH‘TyIformam’ de (100 M) were
added to the residue and the m xture was stirred at 160 [err] C overni ght.

The V\iikarelwasXilered off and the filtrate evaporated. The residue was purified by short
PCT/ EP95/ 04196

mixt i 0 s 9pa GOl chipmatogranh over siica gel (clyes - CHRCIY/CHAQH, 100/0 0 98/2)

purified byThépure fractions wexpeollmted.am ewqmrmdggeldpigyl 5>g€13%) of &(5-hextenyl)-

(el uent: Szzg\? d@gg{ Qf"g‘ The pure fractions were

col l ectegd an gdg%i yi’el cﬂ%%é 0" (13% of 8-(5-hexenyl)-

8- azaspi ro[4 5] decane 7,9-dione (interm 8). 5 a) P2 err] (516.5
g) was adde&ﬂﬂﬁ-ﬁonw se to HBPO4 (247.5 m) and stirred under a N2

flow at roog) tRXBEK586.5g% was added porticrvised HIPO4 €247{5anl)2nd etifréd ahdetaN,
[err]C the cool ed to 1ﬁ$ err C%.X l?ﬁ'e%{‘wlo%ig&; s add © and
stirring wa FoamE, BPReRRTe s 11 FExE W un%g 0 and
stirring wasSQ ecm-xyim (1840 ri]) wasadtet; and\stirfing was icphtinued for 15 mmutes

1168 70" @%@Wﬁﬁqﬁﬁ%ﬁ it i 10 ptnut' FpeGhdn >

stirred formﬂl (prepatedasibgmbeqlmHNVoﬂlm Acsa 4V0N 1663-72

N-[ 2-(ph od .

hnd T e ?22@ JBAIS7.2 85 Wes pd Zﬂﬁ’“&ﬁﬁ‘d % it it S i for 30 mickfial g0 5%
15  m xtur vﬁsAWMt wméhx enyllﬁegname (03 ghwas addedo i)
was added ﬁise\unnmeTxbecﬂmm Svémiglitiat 10°QRTES readtigi0! Ut i on -

o i e s PR A S s 1

during 15 nslowlesThehhixnoe gas coolediwith iceawater: pasalutich of KOH (107 gripvesters | ayer

Gried wth %%ﬁ“f?“%‘”?“&dﬁ%ﬁ ol RECH0 S W et e L B v

purified bynmxmre wasis mqmlyydmneulﬁgmaum x'é‘ue mmcu awwmeparm

fraction wméwﬁimﬁ&ﬁw&wmmﬂ aific Ké’ﬁ%‘é
11H di henz ter e Qf nt er iate 9
(116 g 8I JM%&%O MWH&@ e residue w3 pified by,
activat edcadlhﬂhubﬂ QZnﬁx@)ﬁaﬁommmmﬁacdﬁnt@ds repirified t@icefbydr ogen 25

1 I ff ] I d. Th
Fesi due waoRaipnieidiLY g of 1 Binaetnite G 307 21 o e 11| t o o
of f and dr|IédAlnnxmoﬁmmﬁple&qlmgbmrﬁﬂhanol(lmmi)mshymbgemmni g
(75. 79 of ityirf el Aty ated Clarflod? gl'b‘iﬁl?h @145 R chiGlysl. K fidr Tptakd bf hydrogen | " @

simlar wa ere were pre

3 ohl o25. 6 am mmlssmsﬁﬁémgffmmw(mm The reside wag stirred
2-chl or o- 6,yplin Prtate wab FftSiH Off dnid'didd i vachb at 45 °C for4 Brom ne

boid (1) m e? %Biﬁsﬁétz?@ﬁ €51} -Hiwa shighierelhsbrsoiedioam. A00our o
The sol vent[nasummvw@y mwmtpﬁcb@an the resi due was washed with NH err] OH
(10% and 9 53810'611. dhydro-5H-dibenz(b,clazepine Ginterm. 11); and
30 2-chloro-6, ll-dlhydro-SH-dlbenz[b,e]azepme (interm. 12).
¢) Bromine (1.3 ml) was added dropwise to a mixture of intermediate 10 (5 g) in acetic
acid (12 ml) and the mixture was stirred at room temperature for 4 hours. The solvent
was evaporated and the resxdue was washed w1th 'NH40H (10%) and dissolved in
CH>Cly. The orgamc layer was dned with NazSO4, filtered off and evaporated. The
35  residue (8 g) was purified by flash chromatography over silica gel (eluént : hexane/
EtOAc 9/1). The pure fractions were collected and evaporated, yleldmg 4 g (56%) of
2 bromo-6, ll-dlhydro-SH-dlbenz[b,e]azepme (interm. 13) '



CH2d 2. The organic layer was dried with Na2SO4, filtered off and
evapor at ed. The 35 residue (8 g) was purified by flash chromatography over

silica gelwdgdidgsg - hexane/ Et OAc 9/1). The pure fraptraposiRse

col | ected and evapor ated, yielding 4 g (56% of 2

br ono- 6, 11- di hydr o- 5H di benz[b el azepine (ijgterm 13). . WO 96/ 14320
PCT/ EP95/ 04196 -15-

Exanpl e 5 a) 2-am no-6-chl orbenzoic acid (25 g) dissolved in acetic
anhydri de (10@@;@3 stirred at 120[err]C for 2 hours. The mi xture

was cooled to te was
washed with wa er an éggt@l SSO vegﬁﬁéénhy%g err
The sol ution MM ﬁm2m§emnmmcm mmm@man

residue m wmmfmﬁaw&ce ymbmmsa&valﬁ%% of

5- chl 2, ety 1 ; 148, t
)3 iion sops tsd 3R S Sec ot offand etionpd Bie AR 200

5
14) . b)
m ) and the mwasluﬁtalhadmceﬁombahzede,qieldin 18 (46%) bf S<hlvro-2cnethgl-47-3,1-

s added dr o AR ons e 1A EC dnitur 1) o a't”lé[ete??]“%d%ﬁ“ra” (109 )

hour. The mxth)rlnte!medlqledﬁdﬂag)mﬁsmhednnmtﬂhﬂﬁbﬁtﬁhﬂ(ﬂml)mdﬁmanmmme

:‘N:H]er ed Off%ﬁnm?mcﬁﬁﬁaﬁfuﬂegﬁ apo% V@%@ %@&gﬁ%&mgd

by short b%enlwmhydr@ﬁm@mgﬂ mmmwmdgh¢mwm(mdmlo °C for

cH2d 2) . Tpe mechﬂd%&ﬁm
25"‘?n?eﬁﬁéd‘ia&@ﬁ?@é%&e”z‘%}@i”“'° %é?ﬂeeé @%»394 jerhoft and ihe
hydrochl ori c #iltrste evaporatédl 7Fhetesiduewasprrified dxtbpéﬂcmﬁdnbhronﬁt&ngovihe

The rosi dus wabich gt ClTTracle, 1k HRR, Bldiofs 888 chlfaienim il ity

or gani ¢ | ¥yer 2desg (B7%)bf\Wi(R-beisi>3-chlorbphenyl)-asétamidei(imterm. Iéo.apor ated. The

(5o o5 TREEAR 13 AR o il 10 b i

d) I ntermedi al¥? i@l)(w@smgylaa%c dho @u(nsesvaﬂcmlmdrt@msm ved

i n L, 2- gipaftictind ORI st Wil atirionbd herieo OFCY/ 1 C
for 2 h T | d 6

added aﬁzrfhem&;{?@é&aﬁww o mséfq%p i aés&;eﬁmhml H?iture
was cool e20 t o evaporated: i residoewasichy mnihul ng 10.5 g (62%) of

Geciz” Tne' ot LSHCEAah iRl iole ilon SO AL ol
3-chl or o- 2- (pﬂbrl;lhmedlgﬁb)lﬂﬂmxighmdhudrmmmtewgml)weremsplvbdm xture of
t di at d
o L uxed for ﬂ%‘ﬂ'@?@%ﬁ%@}‘ﬁ?éﬂms@%’?@%@% ok 2480rs The It
solvent 30  &p§Eeel Wﬂaﬁ@ﬁﬁlﬁ%’%@ﬁd@éﬂwmxﬂ%wﬁém@aﬂ@q hi s
mgeglrjlseg”v(\:?%t The iltered off an mVibﬁ'n evaporat e Bdlﬁf”jt?)relénkﬁié?r
221?'&%8@1 i N, Bbeoed o ang cyamitaiety o)

(85% of N-[3
- f) Starting fyiﬂdmng(gr(MD Ofﬁcﬂlam—z-(phenyhnethyl)-benzenamme (interm. 17).

Lo or 06 LAl Bl E i Mk e o8 o0y VSR

refluxed for 2 hours. The mixture was cooled to room temperature and the solvent

30 evaporated. NapCO3 (10%) was added to the residue and this aqueous mixture was
extracted twice with CH2Cla. The organic layer was dried with NaSOy, filtered off and
evaporated, yielding 9.6 g (85%) of N-[3-chloro-2-(phenylmethyl)phenyl}formamide
(interm. 18).
) Startmg from intermediate 18, 1-chloro-6 ll-dlhydro-SH-dxbenz[b,e]azepme (interm.

35  19) was prepared following the procedures as described in example 4.
Analogously, 6,11-dihydro-4-methyl-5H-dibenz{b,eJazepine (interm. 20) was prepared.




Anal ogously, 6, 11-di hydro-4-nethyl-5Hdi benz[b, e] azepine (interm’ 20) was
pr epar ed. WO 96/ 14320

PCT/ EP9%88§%,?820 crllrfpy&ﬁ%

Exanpl e a) A solution of 3-bronobenzenam ne (20 g)
1, 2-di chl or oet hane was added dropw se 1 under a N2 atnosphere to a
solution of BC [err]/xylene (128 mM) in 1,6Z-di chl or oet hane cool ed on
i ce. Cyanobenzene (12 g) in 1,2-dichloroethane and AIC 3 (17 g) were al so
5 added angxdnisle§i xture was stirred and refluxed overni ght The m xture

was cool ed, 1ce/ 2 was add i rri and t I Xt ure was
stirred and Qeétsg@n@poggmwennmgﬁgh% é? afwgnfﬁr']%'ﬁ &%SPW
diluted wit humbreNzaMomhexeaoaedhmm of BGlyxylénel (228 ml) in l,Z'-rln:hlnrgpﬂmle | ayer
was dried WI :Jb@ﬁﬁﬂ

purified by s ort opencgicd um ¢ ?In%?qggfap y over SHTI caérég fngWm%‘Es°
hexane/ 50 addegand m:rema QEHstuByWasenoled, and
evapor at ed, M(ﬂ' aﬂﬁthemxxnnewas surred and heatedat80°C for

(4- br ono- 2 hen phe I-neth n 21 a I ng
fromint er ylth wgs ¢oo! Hﬁﬂ&g lﬁg{é{%ﬂ@fﬁgé‘ﬂ (512

(i ntermd EZ)WﬁeWa?MNam.gﬂmgﬁmva tdlwdglﬁtres:d&\waﬁm
repare ro erne l,a escCr | e e an

25 p b?ﬁh?‘é %}'PEEE’ Dhy s‘ihca gef (efueh | heXane/

Anal og
1- di hydrl§- 3- Gﬁnﬁwﬁﬂcm&zmmﬁmmewmeapmi ﬁxekimg 13g

| - di hyd ,
1dd:hhgd£8 iggi"déwff b2 “j;fw“‘ ??bj;;ﬂ%ﬁ .lé'ﬁ“‘e'? ‘“?;%Z;f[b ]; 611 ¢
- di hydr o- 8- - 1-dilydro z[bejazepinganpl e 7
2-[[ (4-chl OFWEWEW#bWMWEW%M&%&:& léWaﬁg?ebﬁ%dfﬁ%m

described in 989 (1) was cool ed
under a N2 ﬁhé'Fewtaé qgﬁ%ﬁi (35 M) was added dr opwi se
keepi ng 15he Andlpgously therexvers ippspared:0C 25 and the mixture was stirred at

ind bast 1 ecrbipipfiery o seibe bt ol £ o e ort Cand the
preci pi t at e Ghb-dikydroe2methyl-Skhdibenzfhdlazepiae tintefine24)i | trat e and t he washi ngs
Vel ding 5. SoLl Ry R-1Q el SH ApRfbElgeniie GERG ) arl'C CvaPoraled

S i bepg. [ B sipron et S ibga(b cipoping GaIegEote). y,
3-fluoré¥6, 11-di hydr o- 5H-di beni [ b, e] azepi ne (interm 28) was prepared.

Exanpl 8 edure 1 3- Phenyl - 2- (phenyl sul f onyl ) oxazi ri di-he
eiee ?’i‘%ﬁ%‘%"“ DR ahdipfbitbartl 47 g G S Bipeflad |,
for 2 hour s.J. Chems 8o €ChemiCommmuapp t 389(1 ),o445) was caniediundena Npatmdspieae y
Short_0pen e ghuTs G TBAES 8 Ve il g ipink e el SB0STHEHE
25  and the mixture was stirred at room temperature for 1 hour. The mixture was poured
into ice water and basified carefully with KOH. The mixture was filtered off and the
precipitate was washed with water and CH2Cl. The filtrate and the washings were
extracted, dried with NapSOg, filtered off and evaporated, yielding 5.8 g (95%) of
9-chloro-6,11-dihydro-5H-dibenz-[b,elazepine (interm. 27).
30  Analogously, 3-fluoro-6,11-dihydro-5H-dibenz[b,e]azepine (interm. 28) was prepared.

Exampie 8
Procedure 1

3-Phenyl-2-(phenylsulfonyl)oxaziridine (18.7 g) was added ponionwisé to a solution of
35 intermediate 10 (7 g) in CHCI3 (120 ml) and was subsequently surred at room
' temperature for 2 hours. The solvent was evaporated and the res1due was punﬁed by
short open column chromatography over silica gel (eluent : CHzClijH30H 97.5/2.5).




VO 96114320 PCT/ EP95/ 04196
-17- The pure fractions were col |l ected and evaporated, yielding 10 g

(809 of ?96]1:'43%4_ di benz[ be] azepi ne, 5- oxi de; np. 109. ZC( gﬁ?ﬂy %(61282

Procedure A solution of internediate 10 (50 g) in

m) was stirred and cooled to 5 [err] 10C{ solution of

nmet achl or oper benzoic acid (115.6 g) in CH2U 2 (2430 mM) was added
dropwi se at < 15 C. The reaction m xture was stirred for 1 hour. The

m xture %epmﬁwﬁbnﬂwmmbuwmﬁmmmd,lﬁﬂmg 19@ @0%of (1 liter),
t hen witha5 . ni c phase was dri ed,
filtered, and ?ﬁ%so@%ﬂ“‘%ﬁﬁ‘% hpora e yi el%?ng 53.5 ¢

(quantitati vePW@ﬂﬂyZof | 1H- di benz[ b, e] azepi ne 5-oxi de 10 (interm 29).
Anal ogous to o &lﬁﬁgﬁ riﬂ SSH ﬂlﬁﬂﬁﬁaﬁ"ﬁfr&d&hﬁl&%@@m
d| benz C azep| ne oXIi gg

%13m§f %![ erﬁjnf:i_ wwmze& ﬂ%@égﬁ)mﬁ-’mm‘wm was
3-chl or o- 2- mrehdded btemsbcl a‘heﬁaa&mﬁnﬁetmdeva@sﬁﬁedmnm 'rﬁemi':ttere
[cgm)i) unds !rngwgg L wﬁhal ‘h‘(‘ﬂ%; nﬁhor??f‘ﬁte}s Ehenmﬁlceg'% aqueous

(np. in C) Nag003 solutibh. The orgaﬁc phase was driet| filtdred, ahid the sdlventiwas 109. 2

30 E Hevapﬂﬁted, E{xelde% 53 ?g (qﬁhnugveﬁlﬂw lﬁ-dl‘bet&[b,e&%ep %ﬁ-{lgide 8 HH
H H

H

H H- 10 (integm 294  Br

b H34 C"'?’A'ﬁaloibhstop%cedﬁez He foﬁi)mnb'mte:ﬁxedlaté‘s‘ wer'e"ﬁm 35H H y CH3I_I
H H H l-me ylene-lyf-dxlpnz[q,q:]azeppne,s-wlde gptenp:, 3o H H H H

- 38 H 215-dxmetﬂyl- 11W-dxbbku[bjd]m1hine,sldx1de%ﬁemﬂ74),ldnd - 39 H H
E HH HH E(chlorquZ-methyﬁl lH-giben;ﬁ,c]qepmgé-oxny (mtﬁm %) H E H H
H

H 15 Thdeompbundhihswdim Table 1 wére pidparettanalbgousty to prbceduﬁl—{ err] 131.7
0

Int. [R3 [R? |R° |RO R’ RS |RY |RIV|RIT |RIZ[RI3 | physical data
No.| _ ' (mp. in °C)
29 {H |H (H |H |H |[H [H |H |H H |H {1092

30 {H ¢ |H H |H |H [H |H |H H |H -

31 /H |[H |a |[H|H | |H |H |H [H |H |-

32 | |H |H |C|H |H |H |H |H H |H |-

33 |/H |r |H |H|H|H|H |H |[H |H |H |-
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33 |H [H [H |H |H|H |H |H |CH3 [H |H |-
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490 (H |[F |H |H |H |H|H |[H |[H |H [H |-

4 |H |H |Br |H |H |H |H |H |H H |[H |-

42 g lu (g |w |u |vw |8 |8 (H |H |cH3 {1417
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Int. R3 R%voyﬁﬁsgip R7 R8 R9 Rlerr] Rlerr] R12 R13 ph¥é}&§b§&§%‘;

No np. in
[err] C 78 H H H. H CH3H1 H H H H H (A
79 HH H H CHB3H H H - % H H (B) 80 H F
Cl H H 1H HH H H H - B. Preparation of
conmpounds of formula (1) Exanple 9 5 A m xture of internedi at e 29

(2.7 g) and NN QT -2 n a[ ge
was stirred a C% Bzderrti cﬁ)&ﬁé‘,’ ve
resi due was pk Nod, o by—Hl-asih- ch;eT - OgH a4
CilerrGler|78XHn g 54;3) PHPYHE s

evapor at ed. rfesijque : Nt gi N elf.ree .
()-cis-2,3,3a 8-t rgﬂydr}1 M? ﬁ%yﬁdi i ongloI ){"2 3@3] 10
azepi ne- 2- net p8hdH N& (cdml }59) HvakHC ijHo {He pHalli< acid sal
(1:1) in CZH[errJO—I at roomtenperature, yielding 2.6 g (52% of

NN- di et hyl di G yofformula® . 5 et hanani ne

et hanedi oat e(EE&.)!PlQ_Q . 139 [err] C (conp. 1). 15 Exanple 10
a) Fol l owigg Wigaehr Misinkdike29e ﬁ?&mnﬂth 9L rH&nﬂﬁ-amme (3ml)in

TR e 1 0 A
di benz[ c, f]lsmsﬁmelwﬂs%uﬁﬁed ﬂﬁhmmﬂhpﬁ&émchgelmenﬂ@{m 2).
b) Fol | owi ng ég/g)tsﬁ'grp plrgc%aure as hcctet)i(ar';ﬁ)tlaveapofate%%hg ﬁ%et(ftl gah%gr ofur an

as sol vent,

()-cis-10, 11- thiecfrdechrase &)&zﬁﬂﬁ&m&mhﬂaﬂﬂ-mmylmbenz[t,ﬂlmamh[dtﬁlae]nz[ c, f]

:Eig)r(rglzgl (1)rldz 3@1:% %n{sﬁgw e as |n exa 4&53%??1 g‘?l P ng“t he

starting mat eWthmmmmmmng 26 2(52%)of #k)e@&@rﬁa&mhydm-

100[err]C ove s‘ﬂﬁﬁﬂﬂ; a&réﬁ +,;,5lﬂ51,§,}?m 1
2, 3, 3a, 8- tetra 9(; N, 3a tr| g-egt ??I soxazo TZ 3-a azep| ne) 2-me
thanam ne ; ﬁ%t ). Exarrpl e 12 30 Compound 59 (the free

base form of corrpound 1) as prepared in exanple 9, was converted to
the funari e Esahplel101) by adding dropw se an ethanolic solution of fumaric

2c18 (0,215 ' roufl be o bl s S &g Sl Bl b
The formed pr salvenit; thers wmmpﬂ'ﬁde(dré-dm&,B S&Behemhydtb-z-r(l-\pamhdmyl-me_dlyh)g
dibenz{c flisoxazolo[2,3-alazepine ethanedioate(1:1); mp. 167.2°C (comp. 2).
b) Following the same procedure as in example 9, but using tetrahydrofuran as solvent,
20  there was prepared (%)-cis-10,11-dichloro-2,3,3a,8-tetrahydro-N,V,5-
trimethyldibenz{c.flisoxazolo-[2,3-a]azepine-2-methanamine; mp. 103.2°C (comp. 98).

]bll' quela g rl“'él aldata

cililca 1n|
=t

ac :cms Ve Ho | @)t ed and

—

Example 11
Using the samé procedure as in example 9, but stirring the starting materials without

25  solvent in a Parr Pressure Vessel at 100°C overmght, there was prepared (+)-(cis-+trans)-
2,3 3a,8-tetrahydro-N,N,3a—mmethyldtbenz[c,f]lsoxamlo[z 3-a]azepme-2—methanamme
(comp 3).

Example 12 .
30 Compound 59 (the free base form of compound 1), as prepared in example 9, was converted
to the fumarate salt (1:1) by adding dropwise an ethanolic solution of fumaric acid (0.215
g/ml) to a mixture, cooled on an ice-bath, of the free base form in 2 mixture of ethanol (8 ml)
- and diethylether (30 ml). The formed precipitate was filtered off and dried in vacuo, yielding



WD 96/ 14320

PCT/ EP95/ 04196 - 20-

19 (719

()-cis- 3’6%3”9 t et rahydro- N, N-di net hyI di benz[c, f]i soxazPW“Qfazepl ne-
2- met hanam ne (E)-2-butenedioate(l: 2}% 148. 9C (conp. 4).

Exanple 13 5 a) Conpound 59 (the fre ase formof conpound 1), as
prepared in exanple 9, was separ at ed andpurlfled by col umm

chr onat ogr aPEWD%be a)dis-2 3| Jacd- teQ&h benz[c,ﬂ:s@fﬁom[z 3Q)@@pine-

| engt h 23 det ectlo 200 uent: -
hexgne/ et h ﬁ?‘?c’? ﬁr‘és) 'E%Al(r%igrgob%om ) The desired

(A-ci s)-fractlons were col lected and the sol vent was evapor ated. The 10
resi due (6.Exampled3 di ssolved in ethanol (50 m), stired at room
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at 200 nm fI fcﬁbdi\z{cfﬂ @Oﬂéﬂlphﬁnzlheﬂ%&%ﬂenl ection: conpound

1 (0.5 )vvas dIS oI in n /eth (1:1) (50 m); injection

vol urre§52 °‘ﬁ ‘E@(rb ﬁ@ﬁ] “nmg/ M). Two desired fractioh

groups (1) mmemmqwmmme@eﬁ&uwamm asnlogons mannér asalse @\-eispr at ed,

N N di et ﬁyfd%éﬂ%kﬁq*éﬁé%% 157 F PO B0 2 Rimembydon NPt 7) ang

0.19 g isoxazolvf2,3fajazepine-2-methanamine iethagedioate(ipl)s npy 1324749
whi ch was sep?&gﬁﬁz )b - reversed- phase col um chromat ography over
RP- Kr onasi | (1 inch; eluent (0.2% NH err] OAc_in H20)/CHSO—|

30/ 70) 20Theb)Samepaung ds acprePaned in examplec9.aves separated and Burified btcolums| vent was
evapor at ed cﬁmﬁﬂ@ wwatctﬁﬁlcerwcammcems@gﬁmm Ritfthag3 es; Wi t h
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2,3, 3a, 8- tet(Osﬁwywmwmuedmin»hexhnbkdmhol(ﬂ]mmm)omednan&omhmeome 2- et ha

??mcrlg [(?n%%@ﬁéfqoﬁ%ﬁi%nzﬁ%; sox@ogbg( rag aze r n
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Fracnon (2) contained an impurity (20%) which was separated by _
reversed-phas& column chromatography over RP-Kromasil C-18 (1 inch; eluent: (0.2%
NH4OAc in Hy0)/CH3;0H 30/70). The pure fractions were collected and the organic
30 solvent was evaporated at room temperature. The aqueous residue was extracted with
CHCl3. The separated organic layer was evaporated, yielding 0.110 g (26.1%) (B-cis)-
2,3,3a,8-tetrahydro-N,N-dimethyldibenz{c flisoxazolo-[2,3-a]azepine-2-methanamine
(comp. 8).

35  Example 14 o | D
A mixmure of (£)-cis-2-[(2,3,3a,8-tetrahydrodibenz[c.flisoxazolo[2,3-aJazepin-2-y))-
methyl}-1H-isoindole-1,3(2H)-dione (4 g), prepared following the procedure of _eXample
1, and hydrazine hydrate (0.5 ml) in ethanol (80 m!) was stirred at 80°C for 4 hours. The

<
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pr eci pi tatﬁo‘%ﬁdzb' tered off and purified by open colum chr POjokY
over silica gel (eluent: CHerr]d[err]/2-propanone 8/.2). The pure

fractions were coll ected and evapor at ed. ) The residue (1.6 g) was
converted into the oxalic acid salt (1:1) |% C2H err] OH at room
tenperature. The residue (0.8 g) was purified by colum chromat ography over
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sol vent was ev rat eQI he resi due was %Waute wat er and
extracted wit @@W‘F B8y 7hnas drled W|th Na2SO4, filtered
off 15 and evaporat ed The residue (3.9 g) was purified by short open

col um chr omat Exangih 15 over silica gel (eluent : CH2d 2/ CH3OH 95/5).

Th f t '

convert ed n; o RS 2 2 208 Vet EXCIEE 3 3h BerrdiVir BB

t enper at ure, yiseXagdlofR S-abzgn(l-gylemethyllacetamde (4 g), prepared following the procedure of
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and N, N-di met *Wite@mﬂre&ﬁﬁétedwﬁmmﬁ(%f’mtﬂ ganiidllayer was drﬁhwaﬂ.euﬁ filtered WAS

stirred oyerni at 10 | vent orate
Tl toa odS D ievaRorapd.. TR rsidun (5980 Hmﬁ%% qnee&g'g\m CR—
CH err]d 2/ CH&ﬁu-ﬂh‘ca gl (¢lient : mhong!GHgGH 9573)c The pare/feactionowereColiectedshd he

U onant’ omer SRS The RS Mk Bpvepeg ingd B oRali skl 3 CaHBOR e

hexane/ et hanol te@p¢ragire, yitlding % 2:g (829&) ofdr}-cised, é.3a,8+tewwm-ynmﬂwm1benz[c.ﬂ-

T " e e g o0 <

(-)-(9)- rrallc cid ( The 30 m xture was stirred overn| ght and the
resulting pre was filtered off, dried, stirred i n et hanol

(100 m ) was g ehixduid of Phickmediig 201(54:5 g) ilthNQV-ﬂﬂnétﬁyl& n-(lﬂalmﬁé\(?fs $gyin

e oS IR LR et be”%ﬁ@ﬁ%ﬂeﬁ PREBGRA e, | o

20[err] C for Jreﬁdtfefswm;)mﬁedmyrcblumn chromatopeaphy o¥ersilica gSH):lueﬁ& CH,Cly/(Hg¥D!| €

zligded to a zglﬁh on OM@%%&%%#&%Q v&?ﬁ%ﬁ%oﬁ%&sﬂﬂs

stirred at rodvastpurified and separagddntodtsgnantipgners by column chromatography over
Chiraicel OJ (eluent : hexane/ethanol 90/10). The_ pure fractions were collected and the

solvent was evaporated. The residue was dissolved in ethanol (100 ml; p.a.) and

converted into the (S)-malic acid salt (1:1) by addition of (-)-(S)-malic acid (9 g). The
30  mixture was stirred overnight and the resulting precipitate was filtered off, dried, stirred
in ethanol (100 m1), washed with DIPE, and dried, yielding 18.8 g of (+)-(A-cis)-
2,3,3a,8-teu'ahydro-N,N-dimethyldibenz[c,ﬂisoxazolo(2,3-a]azepineméthanamine
(S)-hydroxybutanedioate(1:1); mp. 154.2°C; 0¢=50.41° at 20°C for 100.58 mg in 10 ml
methanol (comp. 58).

35

A solution of (+)-(R)-malic acid (0.67 g) in ethanol (10 ml) was added to a solution of
compound 59 (1.47 g) in ethanol (10 ml), stirred at room temperature. The resulting
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sol uti oRyye&143hd oned to crystallize out. The precipitate peopEpdsdstseed of f
and dried (vacuum 50 C, 24 hours). This fraction was recrystal lized

fromethanol (15 m), filtered of f.22nd dried (vacuum 50 C), vyielding
0.76 g ()-cis-2,3,3a,8-tetrahydro- N\ :
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(1.3 ¢ i'STm xtufe was stirre ours room rature.
The soI vent was evaporated and the resi due was purified by colum
chr omat 09ra@§ﬁ£ﬂ&i§3| | . ca gel (eluent: CH2Q 2/ (CH30OH NH3) 90/10). The pure

fractions Wﬁmﬁn %b&ﬂre?@dﬁﬂ@ihe"f?&b&!@ &a&uﬁémmag@&m@lue was
triturated in 1 iﬁtered of f and &dCHg (%d]l%l)o £550(() of

(A-cis)-2, Saﬁgn@l?g’ctpa

di rretl%lédl bmmﬁfmwmm Omwmbmmﬁ%eﬂ?ﬁbhydr ate,
o epar od | n EeyIRItgpy o= 13,4, ghlshtag was Rk PR A WoSrpal Rosfc”

exanpl es.  temperdtatd. <THe solvent was eviaporated 26d the resldt&)waﬂxlmﬁw lﬁlét:otl{tm r ] R6 R9‘

Lo gt (iR HCHIGEIQHN S0P Trepg |, 9,
H H H frctionswere Fpﬂeqe;i@ﬂm wa-'a%‘ra&m dhe residuerwas wiggatedin 4 = H

H S* DIFE, ﬁtdcredbff)ax{d/i!rfeu, .85 kQSS%)of(A—cxs@-m Sﬁb-té&ahyﬂro-NW HH

H /152
H H d"{'%"té‘#“?fﬁg’%”sb “ﬁm°“H"““H‘°JV'R’“J£Hm°“°PVd“ﬁ (B— ci s)
mp. 170°C (comp. 96).

H
H
H.

Tables 2 through 6 list compounds that were prepared ina s1m1lar way as in one of the
20  hereinabove mentioned examples.

Table2

25

| Co |Ex. [R3|R4|R5 | R6 |RY |R10 | R11| R12] physical data (mp. in °C)
No | No ' | R
1 |9 |H (H |H |H H | | |u |@-cisCOOH)/139.5
4 (12 |u |n |H |8 |0 |H |H |H |@-cisfumaric acid/148.9
5 |1%|u |u |u |5 |u |B |B |H |(#-(Acis)(COOH)/167.0
6 (13b|H |H |H |H |H [H |H |H |()>B-cis)/(COOH)/152.4
7 {13a(H |H |H |H |[H |H |H |H [(Acis)
8 |13a|u |y |H |H |y |5 |H |H |B-cis)
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-23- Co Ex. R3 R4 R5 R6 RO Rerr] HRerr] RL2 physical data
? infe 57 17 H H H H H H
Cci s/(%‘lgﬁﬁ aci 3/ 198, 6 58 16 H H H | RCTEESba
(+) (A-cis)/(S)-. ic acid/ : 23 .
154.2 59 9 H H H H H H H H ()-cis 60 17 H

H H H H H H (-)-(A-cis)/[R (R, R*)]-2, 3-

bi s[ (4- nethylbenzoyl)oxy]

H

but anedi oi ¢ §& $532 p4 é3apd ol dh1] 412
(A—tranS)/(SE!izglﬁé'g B B3R =5 [’I0 [ B[R Phg's“’alm"a(mﬁ c';'
150. 9 62 FH—H—H—H H HF—B—transT S nu. c
aci d/ 57 (17 |H |(H |H |H |H H J(-)—cts/(R:hml@ acldl D
d H H H H |, Cif 141 . ’ d
VIV N ECN R AR LA S 8 i %(Am)yﬁ) “agf' ’
H H H{ H |-cifs/(¢o02/1f2.2 o {1542 H
o /(COOH)H 3 f‘c?]“’%fﬁ'ﬁ“ HH63HH9 Hljﬂ )'mCI H r
ClS . 3
cis/ (CooH) 21194 |17 |H (|H R [H {H H 8)‘("’@)/[34&*1‘*)]’2}
ci s/ (COoH) 2/ |82 ]6 b & H B H bis[(4-methylbehzoyl)oxy]—
ci s/ (COoH) 2/ 170.[5 A7. 9 H H H
cis/i81.1 [ 64 9l H & [ H v | bmpedibi g5 #3’51 %) 178, 5
65 9 H H6l |B3a|H HHH.AI—H |H H ( B{ (Astang)(Skmalicagd/ o | H
H “H Br |H H H Hl cis/ 6.3 15067 9 H H H
H Br H H H | ci|s/ (jcooH]| 2/ 68 9 H H H H. H
Br H H 620i1§P4BCI#H§2 Beo B |H Hy [ (Bytrang)/(S)-malic acid{ b,
H  cis/90.§ 1{ g C3 H H H t4g.2 H
(cis+trans)/ 24172. 8 18 ' H{ . H
ci s/ (COOH) 2/ b3 9 2 &l ot gH [ £ b ¢sftCOQHTI2/1419 :
Cis/(CoH) 2/ 1221® |u A du |l bm W | #cis/(GDOH)85.3
ci s/ (COOH) 2/ L74.1% 20, ¢
ci s/ (COOH) 2/ | g 5 gk Ja FH’ H e %‘%s/(c}j)omgnz.z
cis/(COOH) 2/ |84.|9 |H JH 9H €1 (H W | FASCENH)2/77.6
cis/(COOH) 2116819 g i |H lu cl | H H |H cis/(COOH)2/157.5

2419 |0 |H |H |H |H |ca |H |(H |[cis/(COOH)2/171.8

15/9 |u |H [H|H |H |H |G [H |cis(COOH)2/182.6

16|19 |u | |[H |H |H |H |H |H |cis/(COOH)/1705

27 {9 |H |H |Br |H H |H H |H cis/181.1

649 |H |H |Br|H |H [H |H [H |()-(A-cis)735

65|9 |H |H |Bce |H |H |H |H |H |()B-cis)41

66 |19 |H |H |H |Br |H |H H |H cis/(COOH)2/166.3

16719 |H |H |H |H Br |[H |H |H cis/(COOH)2/158.3

681{9 |H [H (H |H H |Be |H |H cis/(COOH)2/165.0

6919 |H |H |[H|H |H |H |B |H |[cisf902

17 |9 (cH3|H |0 (H |H |H NENEe (c:s+rrans)/(CO0H)2/l72 8

18 {9 |H [CH3|H |H H |H |H |H czs/(COOH)2/149.4

199 |g |H cH3]H |H |H |H |H cis/(COOH)2/137.2

7019 |H |H [H |CH3 |H |H |H |[H |cis/(COOH)/174.7

20/9 |u |{H |H |H |CH3|H |H |H |cis/(COOH)2/163.1

2019 |H |H |H |{H |H |CH3|H |H |cis/(COOH)2/162.9

2219 |y |y |H (H |H (" |cH3 {H__|cis/(COOH)2/158.4
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R3 R4 R6 Rlerr] Rerr] R[err] R12 phy5| in O
wdi%gﬁi o L ¥ F@f&%@h)@{s@p |
(CI s+t rans)/ ( COOH) 2/ 189.1 25 9 -24- H H H H
H ci s/ (COOH) 2/ 172. 7 26 9 H H F H H . H H
H ci s/ (COOH) 2/ 157. 9 71 9 H H H F H H H
H cis/( QOO 2/ 175 7 2.9 H_H H H__F
H ci S/{ ; . 573p69 | pH |t . 1 2 | °
H  cis/ ’s % B IR 7iR o |RU R (B R 'ﬁs‘w‘ﬁm(mp in Ci;
H ci s/ | 2N I7T1f 59T HT H H—TH ]
F o cisf dHIGHe (B b8 dH HH n |Hp |CHy |(cistpans)(COOH)/189
n c!s; 5% . %,28 4 HZ?HS Hn Hn ;HH Hﬂ cisKCOOEH3/172.7H i
ClS CO 5 r . .
Ci s/(CCI]—i1 50 12, ¢H [H77]|Fg | Hy |Hy |HYy Hy |Hy COO'f-i)ﬂlSlP 3
i . Ty |g78/w9 |FPH |1 |HH |@CH3|H dis/(COOH)2/17517 H
g 791..9 |.H 3 | ]
%o Ho |Hy 1Hy (Hoy g;HF*F H o H H %"%@’yﬁsw
63.2H [H81|H9 |HH |H |(FH |m |HH |a/ROE)2(157.3 H
:% éiﬁ QHH ﬁé g-H I Hﬁ C{JF i [eis/(CO0M/171.4 H H
@48 1H |84 (B W @ hH F sACQOHR/1906 o | h
£l mege |ut Gy (o \n | adoomaneny 1| 4
P bu |mgylug |uf |8 | (B |m |cgfcoompnegl |
294®. BH |H88|H9 |HH |H |HH |CFg |HC |cistACOOH)2/1706 H
.9 891..9 | .H |.f H - H
YI% pr [moolmo my | vy [H |cB cfﬂCOOH)z/l?@ H
8194 98 [HO1lHO loOH3 | (HH |HH |HH ct#(COOH)zll76:9 H
! 79191 1y ocﬁ?-ﬂlmn"' qé*c' gad gl |uH |cidho2 CH3 H
cis/103.2 20 999b 1db CH3 CH3 H|  'H bCHH cisl erﬁsz A
cis/137.7 10pH1QH H |HF |H F{H gH HOCH3HH cis/pa. 3
101 10b H81 ¢ (gHAfl [uH |u Hin N(CH?_|)2'|H H cfs/mmoa)ym.goz D
H F H H H cip/8714., 039 H H
ARV £ R LAY L (O £ L A 1pH 9 agiog” Oy " 4
H 839 (H |aram /[RWOOHKR (B3) |R |H | cis/malicacid/149.7
8|9 |H |C |[H |H [H |H Cl |H |cisACOOH)2/196.7
85(9 |H [ |H [H |c |a H |H |cis(COOH)2/195.0
86 |9 |H (a1 |H: |H |H |C Cl |H |cis\COOH)2/192.6
879 |u |a |F |H |H |H |H [H |[cisKCOOH)/264.3
88(9 |lu |F |u |H |a |H ~|H |H |[cisACOOH)2/182.9
89 {9 |{H |[F |H |H |H |H ¢t |H | cisKCOOH)2/195.7
909 |H |F |H |H |F |H H |H |cisKCOOH)/1549
9119 {(H |F H |H |H |H F |H cis/(COOH)2/171.1
98 |10bjH |CI |Cl |H |H |H ‘'CH3 |H |cis/103.2 '
99 |10b|H |CH3; [CH3|H |H |H H |H |cis/137.7
100{10b|H |F |F |H |H |H H |H |[cis/643
101{10bjH |C1 |CH3|H H |H H |H cis/115.6
102/|9 | |F |a |H |H |H H |H [cisf874
1039 |H |{H |H |H |H |H H |[H |mans |
104/9 |H [H |H |H H |H H H trans / (COOH)2 (2:3) -
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[verr] - Co. Ex Rlerr] R2 R& R7 R8 Rerr 4 n
phys. dat 3VO 932 Lcﬂ:%ﬁ&ms
(nmp. in Jerr]Q 3 11 CH3 CH3 H H H H CH3 H
1 (cis+trans) 9 14 H H -23H H H H H H
1-cis 10 15 H CH3 H H H H H H 1
-ci s/ (COOH) 2/ _ : :
134.0 30 9 —CH3 - CH3 H H H H H H 2
-ci s/ (COOH) 2/ , R!
150.1 31 9 CH3 CH3 Hes H H H H 3
“ci s/ (COOH) 2/ R4 I?CHZ’“'N\ s
132.7 32 9 CH3 CH3 o HXH H H H 4
-ci s/ (COOH) 2/ ! :
142.9 33 9 C[err]H[err]" H4 H H H H H
| cis/(COOH)[err]/ R R -
148.4 34 15 (CHerr])[err]- H H H H H H
| -cis/ (COOH) 2/ ' 8
148.6 35 9 Cerr]Herr] R E:’ZH[err] H H H ‘H H H
| - Ci S/ ( COplhfrarfmi o .
174.0 36 {@o.|Bx|a8H7 R2C3HRAH| R7 RS R11| RA3 | R¥4 | n [phys. data |
-cis/65.8 |Ng{Np| (CHerr])Y[err]- CH3| M H__H |mpin °G) H
1 -cis/l130 (CH er [ery] - H . H H
1 oo 1se)d (34 |G (CH) [ &S q%{;%gh ol t““{-’a‘"‘g)H
1 -ci s/ (Co¥) [|ddr|H H H {H |[H |H [H |H [1|cis
142.6 92 |fp |a6HZ 20CCCH Cdgz [ |H |& |aCu Hla H1|zcisncooly
ci s/ (COOH) p/ J; 134.0 "
170.5 3.40 9 CQ.CF oHal . i *
1 e b9 (%8 G [OE [E |mo®lH (]2 ’L‘%F’l(coﬁ"”/ 1
(COOH)2/12B. 1} 41 9 CH3 cHl H ¢H3 ¢H3 H T H 1
ci s/ (COOH) p31 |9 |CH3 CH3 |H |(H (H |H |H |H |3|Z-cisACOOH)Y
166.6 42 |9 | cHB CH erf] |H Hl H H |1B¥27 cB |
-cis/ (CoOOH422 |9 |cH3 CH3 H |H |H |H |H |4]|-cis/(COOH)YY
142.9
33 |9 |CHs CH3 |H |H |H |H |H |H 1 i%(SOOH)?J
34 |15 | (CH2»-OH CH3 |{H |H [H |H (H |H |1 i—c;sé(COOH)?j
‘148.
35 |9 |CoHs CHs |H |H |[H |H |H |H |1]|&cis/(COOH)/
: 174.0
36 |9 |iC3H7 i-C3H7|H |H |H H |H |H 1| x-cis/65.8
37 |9 |(CH)3COOH |CH3 |H |BH |H |H |H |H 1| +-cis/130.5
38 |9 |(CH)4-COOH |[CH3 |H |H |H |(H |H |H |1]*cis/1555
39 [9 |(CH2OCOCH3|CH3 |H |H |H |H |H |H 1 :{:;czisg(coomy
92 |9 |(CH220COCH |CH3 |C1 |[H |H |Cl |H |H |1 C%(COOH)zl
- 170.5
3
40 |9 |CO-CF3 CH3 |(H |H H (H |[1{%cis/119.1
93 |9 {CH3 CH3 (H |CH3|/H |(H (H [H 1 | (COOH)2/128.1
41 |9 |CH3 CH3; |H {CH3|CH3|H |H |H 1 gig/ﬁ(%OOH)yJ
42 19 |CH3 CH3 |H |H |H |H |H |[CH3 |1 :t-6cis/(C00H)2/
_ 165.0
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- 26- Co. Ex Rlerr] R R4 R7 R8 Rlerr] RI3 R14 n
1-trans/(COO—I)[err]/ ' S '
112.2 94 CH3 CH3 d H 26 a H CH3 1
ci s/ (COOH) 2/ -
199.2 95 9 CH3 CH3 d H H a H CH3 1 trans/67.7
113 9 3 CHR =CH. CN* H . H 1 (E+7)/72.9
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5 |9 |H |1,3-dihydro-1,3-dioxo-2H- |z-cis/184.1
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C Phar macol ogi cal exanpl e Exanpl e %9 "nCPP Test on Rats"

Rats were treated with the test conpound at a dose varying between 0.0025
ng/ kg and armaéblogicdiexhagk Wei ght, at pre-test time T varying between 5
and 480 mn tes h a2 - ok W0/ kg MCPP (et achl or ophenyl pi perazi ne),
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sanpl e of ue on .enriched in a particul ar receptor (1
to 5 ng ti 2%2‘?5‘?‘%' é&o |aﬁEaftd“?"T5’ %39?3‘ During the incubation,
the radioli ands b| nd to the receptor V\hen eqU| l'i brium of binding is
reached, t Hexans Iiia ing ‘ 1 S-Esgaeceptols f r om t he

non- bound rpg éﬁ#ch&hbhhe%ﬂﬂxgbﬁ?dsofgosnnvt\}ifﬁ?%% l*i‘i’ir';[‘gnﬁ z'gtﬁécélpz Qugt ed.

The i nteraction the te onpaQun recept assessed
in congBt i tassnssad inde wgroardieli mﬁlgdm&&*m@oncent rati ons of the
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25  receptor bound radioactivity is separated from the non-bound radioactivity, and the
receptor bound activity is counted. The interaction of the test compounds with the
receptors is assessed in competition binding experiments. Various concentrations of the
test compound are added to the incubation mixture containing the tissue preparation and
the radioligand. Binding of the radioligand will be inhibited by the test compound in
30  proportion toits binding affinity and its concentration.
: The radioligand used for 5-HT24 binding affinity is 3H-ketanserin and the tissue used is
the frontal cortex of the rat. The compounds with number 1-5 7, 9 10, 12-14, 16-20,
27, 30, 31, 33-35, 39, 42, 45, 52, 54, 57-59, 62-64, 67, 68, 70-72, 74, 77, 79, 82,
84, 87, 88, 89, 91, 96, 97, 100, 101 and 108 produced an inhibition of the 5-HT24
35 receptor of more than 40 % at a test concentration of 108 M. The compounds with
number 6, 8, 22, 32, 36-38, 43, 46, 55, 61, 65, 76, 80, 86, 92-94, 98, 99, 105 and
107 produced an inhibition of the 5-HT24 receptor of more than 40 % at a test




27, 30, 31, 33-35, 39, 42, 45, 52, 54, 57-59, 62-64, 67, 68, 70-72, 74, 77,
79, 82, 84, 87,88, 89, 91, 96, 97, 100, 101 and 108 produced an
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these exanples rel at es to a conmpound of 15 formula (1), a pharnaceutically
accept abl e aci @,aCang 28 stereochenmically isoneric form
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of 20 the1§olfmtlﬂaﬂm@1§hmwmaﬂsec®9{ﬂbhmmtal smgoqhmmllﬁmrleﬁere

wer e added 35 gﬁg{n meﬁ?ycol and the m xture was stirred
wel | . Then there was a(sglég solution o 1750 grans of sodium

saccharin in.2.5 1 of purlfled water and while stirring there were
added 2.51 of  @®xef ) ._~ yethyl ene glycol g.s. to a volune of 50

1, i di e an oral dror ing 10 my/m of. Al._Th
ol e, 22 50088 e A oy B YT it s 8 111
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of water ap§ 2 saitabdé consindrer ry and 2 nl of gooseberry essence were
added. The latter solution was conbined with the forner, water

Example 22 : ORAL SOLUTION
9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were
dissolved in 4 1 of boiling purified water. In 3 1 of this solution were dissolved first 10
grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the A.L The latter
30  solution was combined with the remaining part of the former solution and 121
1,2,3-propanetriol and 3 1 of sorbitol 70% solution were added thereto. 40 Grams of
sodium saccharin were dissolved in 0.5 1 of water and 2 mi of raspberry and 2 ml of
gooseberry essence were added. The latter solution was combined with the former, water
was added q.s. to a volume of 20 1 providing an oral solution comprising 5 mg of the
35 active ingredient per teaspoonful (5 mi). The resulting solution was filled in suitable
containers.




was added g.s. to a volunme of 20 1 providing an oral solution conmprising 5
nmg of the 35 active ingredient per teaspoonful (5 m). The resulting

sol uti og, '-I led in suitable cont ai ners. Wﬁﬁ
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Exanpl e 23: FI LM COATED TABLETS I xture of 100 granms of the A L,
570 grams | actose and 200 grams starch Was mi xed . well and thereafter
hum dified with a soI utlon of 5 grans sodi um dodecyl sulfate and 10 5
grans pol yyj /7 z m of water. The wet powder m xture
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oct adecano%sgﬂéggrams of pol yvinyl pyrrolidone and 30 m of concentrated
col our nsion and the whol e was honpgenated: The tablet cores

were cdét edomting t he thus "~ obtained mixture in a.coating appar atus.
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filtration ﬁ@@:&h&é% i3 of bl Fin§ PPhB1ititle and 30 ml of Ebhcthitrdidd EGiour

PCT/ EP95/ 0
suspension and the whole was homogenated. The tablet cores were coated with the thus'

obtained mixture in a coating apparatus.

Example 24 ; INJECTABLE SOLUTION
20 1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydtoxybenzoate were
dissolved in about 0.5 1 of boiling water for injection. After coohng to about 50°C there
were added while stirring 4 grams lactic acid, 0.05 grams propylene glycol and 4 grams
of the A.L. The soluuon was cooled to room nemperamre and supplemenned with water
for injection q.s. ad 11, giving a solution comprising 4 mg/ml of A I The solution was
25  sterilized by filtration and filled in sterile containers.




f. A conpound of formula - lerr] 5 a pharmaceutically

acceptable acid or b

fsor m t her eof.,

_and al so the N-oxide for t her eof , wherein: err and
Rl err] eac‘ﬁolgﬁ'd‘@ﬁgndentil lm II ﬂﬂfq errlalkyl; derr] eﬂ%@é{%@%

tri hal onet hyl car bonyl
d err]al kyl oxy, car boxyl o err] al kyl car

or aryl;

or

a stereochemcally isoneric

i'tuégd wi t h hydroxy,
nyl oxy, (err]al kyl oxycar bonyl
Rl err] and R2takentogether W th the nitrogen atomto

whi ch they areMched may form a norpholinyl ring or a radical of

formul a: [err -~ wherein: R15, R16, R17 and
Rlerr] each i néeﬁm‘iloéa‘@“ﬂl?drogen hal o, trifl uoromnet hyI or 20
Clerr]al kyl; _ ms 1,2,0r3; R[err],lR[err] Rei and R22
each i ndependent |y are hydrogen, or C[err]al kyl; R21 and R err]
taken together may forma bival ent radi g @Pr ﬁJRbanedl yl; WO
96/ 14320 PCT/ EP95/ 04196 :
Sl
107 : 5
_ R g BB} R6 R
5 .
a pharmaceutically acceptable acid or base addition salt or a stereochemically isomeric
form thereof, and also the N-oxide forms thereof, wherein : |
R! and R? each independently are hydrogen; C.alkyl; C)-salkylcarbonyl; .
trihalomethylcarbonyl; Cy.galkyl substituted with hydroxy, Cl.mlkyloxy, carboxyl,
10  Cj-galkylcarbonyloxy, C.salkyloxycarbonyl or aryl; or R! and R2 taken together with
the nitrogen atom to which they are attached may form a morpholinyl ring or a radical of
formula : o
RIS -0 R
*33 -
16 . l?.z"/\(cm)m
R Rls
o ©
®)
15 _
o
R21
23__ —
O .
@ ©
whereih.: .
R15 R16, R17 and R18 each independently are hydrogen, halo, trifluoromethyl, or
20 Ci-salkyl;
mis 1, 2,0r3;

R19, R20, R2! and R22 each mdependently are hydrogen, or C;.galkyl; or
R2! and R22 taken together may form a bivalent radical C4.salkanediyl;



R23 is hydrogen; (err]al kyl; Cerr]al kyl car bonyI tri hal omet hyl car bonyl ;
d err]al kyl oxycar benw—&ry-t——m—ear—yl—) met hyl ; err] al kyl substituted with

hydr oxy ' err]al kyl ox carboxyl Cerr]al ky Y,
Cerr]al o %?%%rbo alur - R3, R4, Rerr], R[grr %Jl&g[err]

R err] and R12 each e hyd bgen, halo, cyano, 5 hydroxy,
trifluoronethyl, trifl uororret hoxy car box , hitro, am no, nono- or
di (Cerr]al kyl)am no, {err]alkyl carbonyl am no, am nosul fonyl, nbno- or

di (Cerr]al kyl ) aptimgsy &Bgéwlc; B0 Alaliploartng T b

Gert]aliv carbofy i AT LT A

10 and Rlerr] C&kﬂkybﬂﬂﬂﬂm’t MMMMWICMMW bﬁwl,
(G orr]) [eRoRS 8RSy B 818 Y S 12 Jagh ndspShdenily e b, bifor fab,
car bon atSom hysdraky cmﬂum'emedryb trifluoromethoxy, casbaxyhyritro,amino, mondRorand R err ]

t aken toget hﬁ{( \yd1By18irbon lanunBlﬁnin%s yD%Sdho- 6F €r 1] al kyl or
trifluoronet ?

R14 [0 err]al k yano or
trifluoronet $E ;Mky)amnor'&ts%ffg?m%iyh 1&"-[1‘5’ érﬁ%lf‘y bonylyr y| is phenyl;
or phenyl suQ mﬁm 1;1, 2 or 3 substi tuent S seI ect ed from hal o,
hydr oxy, a ri ro accor di.ng to
claim1, whe oRZ y %ﬁ%d%?éﬁ %JQE%TEY%%M&HH@ @’éﬂ%

met hyl , ?lmmwmwmmmammmmwmmmmw ;
cyanonet e (ﬁgg i's
hzdrogen gr f&?ﬁlﬁ'(%. '(éﬁg)%npgﬂq% oln adcor(g}fr?&z ?5&(9%%3/(10?%@ n ‘
R14 is hydr og:gqhem\ymnﬂze@nrbnmamtowhx ﬂleysreanachoqoaaa:bomdmr ding to claim

4, wherein the xwmgbm?tm ﬁ% lef@e and R[err] each
|ndependentlﬁ aﬁe sel ect ro?r#‘l roéme% fl uoro,-chloro, bromp, methyl or,
30 trifluor lydrogen, £ lr@“ﬂﬂﬁﬁé Mﬁ&i‘yc substituents being hydrogen.

6. A corygounﬁlﬁggym WGIWO?B@MHM@YL‘S 1 or 2, Rerr] is hydrogen
or net hyl and g g*ret . A corrpound accordr ng to claiml,
wherein the RS8R % 3

ci sh2 3, 3a, M&M;m#ﬂlduWMﬁanhSkhbmﬂeﬁcmhalepl ne- 2-
met hanamn ne;
cis-2,3, 3a, Qﬁ?‘ﬁaﬁﬁ?’é‘ykﬂd‘f‘ﬁ‘“?%%rc fli soxazol o[ 2, 3- a] azepi ne- 2-

met hanam ne, the st ereochem caI | % soneric f hereof and their

phar mac@® i c&IA gompound ageardis: di whergiaiR B independgndyarehei r

N-oxi de for ”l?drogenortﬂé@ty@%% R7 andRsaretaken togethertoform methylene or
PCT/ EP95/ 041 ometiyleae. |

2 3.A compound according to claim 2, wherein R13 is hydrogén or methyl.

4. A compound according to claim 3, wherein R14 is hydrogen, cyano or methyl.

5. A compound according to claim 4, wherein the aromatic su_bstimen”ts R4, RS and R1
each independently are selected from hydrogen, fluoro, chloro, bromo, methyl or
30 trifluoromethyl; the remaining aromatic substituents being hydrogen.

6. A compound according to claim 5, whereinnis 1 or 2, Rl is hydrogen or methyl and
R2 is methyl.

35 7. A compound according to claim 1, wherein the compound is
cis-2,3,34,8-tetrahydro-N, N-dimethyldibenz[c,flisoxazolo[2,3-aJazepine-2-
methanamine; or cis-2,3,3a,8-tetrahydro-N-methyldibenz[c,flisoxazolo[2,3-aJazepine-2-
methanamine, the stereochemically isomeric forms thereof and their pharmaceutically
acceptable acid addition salts, and also their N-oxide forms.



g A conposi tion conprising a pharmaceutically acceptable carrier and, as
active i ngredient, a therapeutically effective anount of a conpound.

ds cl ai meqydbefda¥e0ne of clainmse 1 to7. 5 9. A pcaadSsodibs
preparing a conposition as clainmed in claim38, wherein a

pharmaceutlcally acﬂmm is intiggately mixed with a
therapeutical Iy eff I Ilﬁlﬂﬂl“ﬂﬁﬂlnt of a corrpound as clained in any one
of clainms 1 to 7. ©1d. Use®of*a conpound as clained in any one of

- clains 1to7asarred|0|ne : 11. A compound of formula [err]

;gdltlon \é\gﬂ ereoé&“&‘%oﬂ'&’gﬁﬂg {p%g%dﬁmcg%&%@gﬁ%ﬁeg% E‘i[ﬁ@r eof .

12. A process mgmémqo mwmemmwmmuwﬁmmmmdrl zed
in that: 20  claim@n tpAt €r medi ate of fornmula (1V) wherein R3 to R13 are

defined asgin claim1, is oxidized with a suitable oxidizing agent.
[err] 25 #3 Apr?cess of re arjng ac;g:)ounda ¢lai,med in claiml,
characteri zed 9 SS O whergiR a; 5 eact ed

with an int er rphdindceutitiallyy ﬁfd@iableﬁ:hﬁens intimately mixed with a therapeutically effective
amount of a compound as claimed in any one of claims 1 to 7.

10 10. Use of a compound as claimed in any one of claims 1 to 7 as a medicine.

11. A compound of formula

15
wherein R3 to R13 are defined as in claim 1, an acid or base addition salt thereof or a
stereochemically isomeric form thereof, '

20 12. A process of preparing a compound as claimed in claim 11, characterized in that :
an intermediate of formula (IV) wherein R3 to R13 are defined as in claim 1, is oxidized
with a suitable oxidizing agent.
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13. A process of preparing a compound as claimed in claim 1, characterized in that :

a) a dienophile of formula (III) is reacted with an intermediate of formula (II) :
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conpounds 54' %’or rrul a i nt o eac ther followi ng art- kngﬁ 5
transformations, HI Hmmm@] ﬁl redggconverting the conpounds of

formula (1), into a ally active non-toxic acid addition

salt by treatnent with an aC|d or into a t herapeutically active
non-toxi c base addition salt by treatment gsth a(&ase, or ..conversely,
converting the acid addition salt forngi2nto\the eeRbase by treatment wth
10 al kali, or converti ng t he base add t|o oy
treatment with a j1gl; and, i f
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wherein in the intermediates (II) and (I R! to R and n are defined as in claim 1;

5  b)converting compounds of formula (I) into each o’th@r following art-known
transformations, and further, if desired, converting the compounds of formula (I), into a q
therapeutically active non-toxic acid addition salt by treatment with an acid, orinto a
therapeutically active non-toxic base addition salt by treatment with a base, or
conversely, converting the acid addition salt form into the free base by treatment with .
10  alkali, or converting the base addition salt into the free acid by treatment with acid; and,
 if desired, preparing stereochemically isomeric forms or N-oxide forms thereof.



