O Z. 0050/ 46513
-cycl ooct ane conpounds and their use i 5 The invention
rel ates to substituted aza- and di azacycl oheptane and

-cycl ooct ane cogpampeigand to the use of such conpounds. Sai dpeyepero0ios
conpounds have val uabl e therapeutic properties and can:be used In
particular for treating disorders which respond to dopan1ne D3
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Substi tut ed azé- and dféZacycIoheptane and

10 Conmpounds of the type under discussion here
SUBSTITUIERTE AZA- UND DIAZACYCLOMEPTAN- UND -CYCLOOCTANVERBIN-
DUNGEN UND DEREN VERWENDUNG

Die Erfindung betrifft substituierte Aza- und Diazacycloheptan-
und -cyclooctanverbindungen und die Verwendung derartiger Verbin-
dungen. Die erwdhnten Verbindungen besitzen wertvolle therapeuti-
sche Eigenschaften und sind insbesondere zur Behandlung von
Erkrankungen brauchbar, die auf Dopamin—D;—Liganden ansprechen.

Verbindungen der hier in Rede stehenden Art mit physiologischer
Aktivit&t sind bereits teilweise bekannt. So beschreiben

DE 21 39 082 und DE 22 58 561 basisch substituierte Pyrimidin-
derivate bzw. Pyrimidonderivate als Arzneimittel zur Senkung des

Blutdrucks. Diese Pyrimidin~ bzw. Pyrimidonderivate besitzen die
Formeln:
X— A—N N
b 4
/ILN/R

b A—N N
N/
worin in (A) X unter anderem ein Schwefelatom bedeutet, A eine
C;-Cg-Alkylengruppe bedeutet und R!, R2, R3 und 2 fiir verschiedene
Substituenten stehen. In (B) stehen X und Y fiir ein Sauerstoff-
oder Schwefelatom, A filir eine C;-C¢-Alkylengruppe, W fiir eine
Vinylengruppe und R und 2 fiir verschiedene Substituenten.

Die EP-A-361271 beschreibt Pyridyl- und Pyrimidylderivate der
Formel:
R3

A
:ﬁi:>xcnﬁnbcn —N  N—A
R en!,

( Z)n

worin R; flir Halogen oder Wasserstoff steht und R, fiir Halogen
steht; X £ir Sauerstoff, Schwefel oder Methylen steht; R; und Ry,
die gleich oder verschieden sind, fiir Wasserstoff oder Niedrig-
alkyl stehen; n fdr 2 oder 3 steht; A fiir eine 2-Pyrimidylgruppe
oder eine 2- oder 3-Pyridylgruppe steht, wobei diese Gruppen sub-
stituiert sein kdénnen.
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physi ol ogi cal activity have in sone cases been discl osed. Thus,
DE 21 39 082 and DE 22 58 561 describe pyrimdine derivatives and
pyrim done derivatives with basic substituents as drugs for 15
| owering bl ood pressure. These pyrim dine and pyrim done
derivatives h¥PE7ERE4 ¢ or nul ae: PCT/EP97/00106
2
Diese Verbindungen sind zur Behandlung von mentalen Stérungen
brauchbar

Die EP-A-454498 beschreibt Verbindungen der Formel

@l

R3
10

worin A unter anderem fiir -(CHz)p,~ oder -B-{(CHz)x- steht, wobei B
fir O, S, eine gegebenenfalls substituierte Aminogruppe, -CONH-
oder -CO0- steht, R! und R? unter anderem zusammen eine Alkylen-
kette bilden kénnen, R3 und R? ein Wasserstoffatom oder eine

15 Niedrigalkylgruppe bedeuten und X!, X2 und X3 verschiedene Substi-
tuenten bedeuten. Diese Verbindungen sind zur Behandlung von
Berzarrhythmien brauchbar.

Die EP-A-452107 und EP-A-369627 beschreiben strukturell &hnliche
20 Verbindungen, die ebenfalls zur Behandlung von Herzarrhythmien
brauchbar sind.

Auferdem beschreibt die BE-A-628 766 Verbindungen der Formel
_ X .
25 22— AY
’ X

worin X ein Halogenatom oder einen Niedrigalkylrest bedeutet, T
fiir Piperazin, Methylpiperazin, Homopiperazin oder Methylhomo~

30 piperazin steht; 2 fiir Alkylen oder Alkenylen steht; A fir O oder
S steht; und Y flir einen Naphthyl-, KHalogennaphthyl oder einen
gegebenenfalls mit 1 bis 3 Resten substituierten Phenylrest
steht. Diese Verbindungen sind zur Behandlung von Schistosomiasis
brauchbar.

3s
Neuronen erhalten ihre Informationen unter anderem tiber G-Pro-
tein~gekoppelte Rezeptoren. Es gibt zahlreiche Substanzen, welche
ihre Wirkung iiber diese Rezeptoren ausiiben. Eine davon ist Dopa-
min. '

40
Es liegen gesicherte Erkenntnisse {iber die Anwesenheit von Dopa-
min und dessen physiologische Funktion als Neurotransmitter vor.
Auf Dopamin ansprechende Zellen stehen im Zusammenhang mit der
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[err]

where in (A) Xis, inter alia, a sulfur atom Ais a

30 (Jerr]-Co-allylene group, and Rlerr], R2, R3 and Z are various
In (B), X and Y are an oxygen or sulfur atom Ais

a C2-C6-al kyl e%g,r{zgm, Wis a vinylene group and R and Z ar crepre7/00106

substi tuents.

vari ous substituen

35 EP-A-361271 describes pyridyl and

pyrim dyl derivatives of the f @ mul a:
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Etiologie von Schizophrenie und der Parkinson’schen Krankheit.
Die Behandlung dieser und ‘anderer Erkrankungen erfolgt mit
Arzneimitteln, die mit den Dopaminrezeptoren in Wechselwirkung
treten.

Bis 1990 waren zwei Subtypen von Dopaminrezeptoren pharmakolo-
gisch klar definiert, na@mlich die D; und D;-Rezeptoren.

In jlingerer Zeit wurde ein dritter Subtyp gefunden, némlich der
D3;-Rezeptor, der einige Effekte dex Antipsychotika zu vermitteln
scheint. (J.C. Schwartz et al., The Dopamine D3 Receptor as a
Target for Antipsychotics, in Novel Antipsychotic Drugs, H.Y.
Meltzer, Ed. Raven Press, New York 1992, Seiten 135-144)

D3~Rezeptoren werden haupts#chlich im limbischen System expri-
miert. Es wird daher angenommen, daf ein selektiver D3-Antagonist
wohl die antipsychotischen Eigenschaften der D;-Antagonisten, .
nicht aber ihre neurologischen Nebenwirkungen haben scllte. (P.
Solokoff et al., Localization and Function of the D; Dopamine
Receptor, Arzneim. Forsch./Drug Res. 42(1), 224 (1892); P. Solo-
kxoff et al. Molecular Clening and Characterization of a Novel
Dopamine Receptor (D;) as a Target for Neuroleptics, Nature, 347.
146 (1990)). '

P.J. Murray et al., Bioorganic & Medicinal Chemistry Letters,
Vol. 5, No. 3, 219-222 (1995), beschreiben bereits Arylpiperazine

dexr Formel
R
N‘ 'N/\/\/ NHCT'@-— X
/ '

R2

worin R! und R2 £{ir H oder CH30 stehen und X f£iir Bx, 4-Acetyl-
phenyl, 4-Methylsulfonylphenyl oder 4-Aminophenyl steht, mit
hoher Affinitdt und Selektivit#t gegeniiber dem Dopamin D3-Re-
zeptor.

Uberraschenderweise wurde nun gefunden, daf bestimmte Aza- und
Diazacycloheptan- und -~cyclooctanverbindungen eine hohe Affinitit
zum Dopamin-Di-Rezeptor und eine geringe Affinitdt zum D;-Rezeptor
aufweisen. Es handelt sich somit um selektive Di;-Liganden.

Gegenstand der vorliegenden Erfindung sind daher die Verbindungen
der allgemeinen Formel I:
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[err]

I S oxygen,

or different,
2- pyri m dyl

where R err] is halogen or hydrogen, and R2 is hal ogen;
sul fur or nethylene; R3 and R4, which are identical
45 are hydrogen or lower alkyl; . nis 2 or 3; Ais a

X

. group or a 2- or 3-pyridyl group, sible
for these ~ WO925324 4 5yps to be substituted. o Z Oﬁgﬁkﬁ%ﬁﬁg
2 These conpounds can be used to treatg mental disturbances.

EP- A- 454498 .descri bes conpounds of he, fipnpl a
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(I)

CONH-
@/ oder @:}cm{_
s

oder einen 5- oder 6-gliedrigen aromatischen Heteromonocyclus mit
1, 2 oder 3 Heteroatomen, die unabhiingig voneinander ausgewéhlt
sind unter O, N und S steht, wobei Ar! gegebenenfalls 1, 2, 3 oder
4 sSubstituenten aufweist, die unabhingig voneinander ausgewdhlt
sind unter OR!, Alkyl, das gegebenenfalls durch OH, 0C;-Cg~-Alkyl
oder Halogen substituiert ist, C3-Cg-Alkenyl, C;-Cg-Alkinyl, Cy-
cloalkyl, Halogen, CN, CO;R!, NO,, NRIR?, SR!, CF3, CHF2, Phenyl,
das gegebenenfalls durch C;-Cg-Alkyl, OC1-Ce-Alkyl, Acyl, Phenyl,
Amino, Nitro, Cyano oder Halogen substituiert ist, Phenoxy, das
gegebenenfalls durch C;~Cg-Alkyl, OC1-Cg-Alkyl oder Halogen sub-
stituiert ist, C;-Cg-Alkanoyl oder Benzoyl;

worin
Arl fir

Rl fir H, Alkyl, das gegebenenfalls durch OH, OC;-C;-Alkyl Phenyl
oder Halogen subst:.tu:.ert ist, steht;

R2 die fiir R! angegebenen Bedeutungen besitzt oder filr COR! oder
CO,R! steht;

A fiir eine cg-C;_s-Alkyléngruppe steht, wenn Arl flir CgHsCONH steht,
oder, wenn Axr! einen 5- oder 6-gliedrigen aromatischen Heteromono-
cyclus bedeutet, fiir eine C;-C;s-Alkylengruppe oder eine C3-Cis-Al-
kylengruppe steht, die wenigstens eine Gruppe 2 umfaft, die aus-
gewshlt ist unter 0, S, NR!, einer Doppel~ und einer Dreifachbin-
dung, wobei R! wie oben definjert ist,

B fiir einen 7- oder 8-gliedrigen gesé&ttigten Ring mit einem oder
zwei Stickstoffheteroatomen steht, wobei sich die Stickstoffhete-
roatome in 1,4~ oder 1,5-Position befinden und dexr Ring in 1-Po-
sition an den Rest A und in 4- oder 5-Position an den Rest Ar2 ge-
bunden ist und wobei der Ring aufferdem eine Doppelbindung in

3- oder 4-Position im Monocazacyclus und in 6-Position im 1,4-Dia-
zacyclus aufweisen kann;

ar2 fiur Phenyl, Pyridyl, Pyrimidinyl oder Triazinyl steht, wobei
Ar2 gegebenenfalls 1, 2, 3 oder 4 Substituenten aufweisen kann,
die unabhiingig voneinander ausgew#hlt sind unter OR!, Alkyl,
C2~-Cg-Alkenyl, Ca-Ce¢-~Alkinyl, Alkoxyalkyl, Halogenalkyl, Halogen,
COzR1, NO;, SO2R!, NRIR2, SO,NRIR2: SR!, einem 5- oder 6-glie-
drigen carbocyclischen, aromatischen oder nicht-aromatischen Ring
und einem 5- oder 6-gliedrigen heterocyclischen aromatischen oder
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[err] 10 where Ais, inter alia, -(CH)m or -B-(CH)k-, where Bis O S
an unsubstituted or substituted am no group, -CONH or -COO, Rl and R2

can, inter alia,

together forman al kyl ene chain, R3 and R4 are a

hydr ogen atonl%ﬁ yer al kyl group, and X[err], X2 and X3 agErmepoyadiodUs
ese"co

substi tuents.

EP- A- 452107 and EP- A- 369627 descri be strucdurally simlar

Tpounds can-be used to treat 15 cardi ac arrhythm as.

can likew se be ygedtiDfonhtLalbeAORGY MLECL bis 3 Heteroatomen, die ausgewdhlt

10

15

sind unter 0, S und N, wobei der carbocyclische oder der hetero-
cyclische Ring gegebenenfalls substituiert ist durch C;-Cg-Alkyl.
Phenyl, Phenoxy, Halogen, 0C3;-Cg-Alkyl, OH, NO: oder CF3, wobei Rl
und R2 die oben angegebenen Bedeutungen besitzen und Ar2 gegebe-
nenfalls auch mit einem carbocyclischen Ring der cben definierten
Art kondensiert sein kann und wobei Ar2 nicht fiir einen Pyrimidi-
nylrest stehen kann, der mit 2 Hydroxygruppen substituiert ist,
und die Salze davon mit physiologisch vertréglichen S&uren.

Bei den erfindungsgemifien Verbindungen handelt es sich um selek-
tive Dopamin-D3-Rezeptor-Liganden, die regioselektiv im limbischen
System angreifen und aufgrund ihrer geringen Affinit#t zum Dy-Re-
zeptor nebenwirkungséirmer als die klassischen Neuroleptika sind,
bei denen es sich um Dp-Rezeptorantagonisten handelt. Die Verbin-
dungen sind daher zur Behandlung von Erkrankungen brauchbar, die
auf Dopamin-D;-Rezeptorantagonisten bzw. -agonisten ansprechen,
2.8. zur Behandlung von Erkrankungen des zentralen Nervensystems
insbesondere Schizophrenie, Depressionen, Neurosen und Psychosen.

a0 .

25

35

45

Im Rahmen der vorliegendeh_ Erfindung besitzen die nachfolgenden
Ausdriicke die anschlieffend angegebenen Bedeutungen:

Alkyl (auch in Resten wie Alkoxy, Alkylamino etc) bedeutet eine
geradkettige oder verzweigte Alkylgruppe mit 1 bis 8 Kohlenstof-
fatomen, vorzugsweise 1 bis 6 Kohlenstoffatomen und insbesondere
1 bis 4 Kohlenstoffatomen. Die Alkylgruppe kann einen oder meh-
rere Substituenten aufweisen, die unabhingig voneinander ausge-
wdhlt sind unter OH und OC3;-Cg-Alkyl.

Beispiele fiir eine Alkylgruppe sind Methyl, Ethyl, n-Propyl, i-
Propyl, n-Butyl, iso-Butyl, t-Butyl, etec.

Cycloalkyl steht insbesondere flir C3~Cg-Cycloalkyl. wie Cyclopro-
pYl, Cyclobutyl, Cyclopentyl und Cyclchexyl.

Alkylen steht fiir geradkettige oder verzweigte Reste mit vorzugs-
weise 4 bis 15 XKohlenstoffatomen, besonders bevorzugt 4 bis 10
Kohlenstoffatomen, bzw. mit 3 bis 15, insbesondere 3 bis 10 Koh-
lenstoffatomen, wenn die Alkylengruppe eine der genannten Gruppen
umfafit.

Die Alkylengruppen kémnen gegebenenfalls wenigstens eine der oben
bei der Definition von A angegebenen Gruppen Z umfassen. Diese
kann - ebenso wie die erwdhnte Doppel- oder Dreifachbindung - in
der Alkvlenkette an beliebiger Stelle oder in Position 1 oder 2
der Gruppe A (vom Rest Arl her gesehen) angeordnet sein. Besonders
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arrhythm as. 20 I'n addi tion, BE-A-628 766 describes conpounds of the
formul a [err] 25 where X is a halogen atomor a lower alkyl radical, T
i's pi perazi ne, nethyl pi perazi ne, honopi perazi ne or
met hyl honopi ine; Z is al kylene or alkenylene; Ais Oor S and Y is
a n-a)p/)ht hyII,o Eg&lﬁgg‘%‘hyl or anyu.nsubstitut edyor mono- to 30 FCHEPIHWNes it e
phenyl radical. These conpounds can be uged to treat schistosom asi s.
- Neurones obt.ai n,dJigkhigd @EQH@EI‘ e@ vielb fladbbR MR aelCHHRLEIN- GO &sar
receptors. Therg Q) e NURRNQHS SHRSIGHNSS Wlcklen,cits=, -2-CH,CH,CHoCH,-,
~Z~-CHaCH=CHCHz~, -Z-CH3C{(CH3)=CHCHz~, -2-CH,C(=CH2)CHx~,
-Z-CH,CH{CH3) CHz~ oder fdr einen linearen ~2-C;-Cjg-Alkylenrest
5 steht. Dabei steht A besonders bevorzugt fiir -Z-C3-Cg-Alkylen,
wenn Arl fiir einen gegebenenfalls substituierten Pyrimidin-~ oder
Triazolrest steht und fir einen linearen -Z-C7;-Cjp—Alkylenrest,
wenn Arl filr einen gegebenenfalls substituierten Thiadiazolrest
steht. Z kann dabei auch CH> bedeuten und steht vorzugsweise fir
10 CHp, O und insbesondere S.

Halogen bedeutet F, Cl, Br oder I.

Halogenalkyl kann ein oder mehrere, insbesondere 1, 2 oder 3 Ha-

15 logenatome umfassen, die sich an einem oder mehreren C-Atomen be-
finden kémnen, vorzugsweise in a— oder w-Position. Besonders be-
vorzugt sind CF3, CHF;, CF2Cl oder CHyF.

Acyl steht vorzugsweise fiir HCO oder C;-Cg-Alkyl-CO, insbesondere
20 Acetyl.
" Wenn Arl substituiert ist, kann sich der Substituent auch an dem
Stickstoffhetercatom befinden.

Vorzugsweise steht Arl fir

25 : R4
3 3 3
N R com B | R N RS R
RS:@/ ., R ¢ E : R“é\j' ¢ N ‘
: N
RS RSN. R3 I
R?7 .
3 R4 R Rl —N g3 BN
CCNH-
I T B £
RS R? U
Rr? R
35 R3 N—N N—N _R?
bl i1 N—N N~—X
N 3/ko/\ 3/kN/K R
ol © ¢ R Rl | -th’j_ . RHtsjl-
R?
40 worin

R3 bis R6 fiir K oder die oben genannten Substituenten des Restes

Arl stehen,

R7 die oben fiir R2 angegebenen Bedeutungen besitzt und

X fir N oder CH steht. Wenn der Benzamidrest substituiert ist,
45 stehen die Substituenten vorzugsweise in m- oder p-Stellung.
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35 exert their effect via these receptors. One of these is dopam ne.
Confirmed i nformati on on the presence of dopamne and its physi ol ogi cal
function as neurotransmtter is available. Cells respondi ng to dopam ne
are connected vwzhg /(%.{3%4 etiology of 40 schizophreni a and Par Ki mSoEre3/00106

di sease. These er di seases- are treated with drugs which interact
w th dopam ne receptors. Up to 1990, t%o subtypes of dopam ne receptors
had been clearly defined pharnacologically, nmainly the D err] and D2

receptors. 45 Besofidrs PO ABE Ik eht “Arl ftir

3 — 3 rR3 R4 - R3
® con ® N CONH-
R N N s
7 N—X
10 ‘E N—0N N—NT i
R } s
j_ N R3 N/'\ . Ltnlj_ [

R7
worin R3 bis RS, R7 und X dle oben angegebenen Bedeutungen besit-
15 zen und insbesondere fir

. RrR?
R3 N—DN Ne—N"" Nl——|x
N i1 R 30— | ,
Rt_é\ .+ R3 N)\ . L R s
20 N |
RS R?
R3 . R 3
CONH-
|
' s CONH-
25 ] 5

worin R3 bis RS, R? und X die oben angegebenen Bedeutungen besit-
zen.
30

35

40

45
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3 More recently, a third subtype has been found, nanely the D3
receptor, which appears to nediate sone of the effects of anti psychotics
(J.C. Schwartz et al., The Dopam ne D3 Receptor as a Target for
Anti psychotic vel Antipsychotic Drugs, H Y. 5 Meltzer,  Ed. Raven
Press, New Yo?‘k 417&3299 pages 135-144) . D3 receptors are mi’FﬁW lﬂ‘essed
|nthe limbic system IS therefore assuffed that a sel ective D3
ant agoni st i.s likely to have the anti psychotic properties of the D2
antagoni sts but DE‘QtReEES'Iﬂ s %Uét@hgg'&&lzuéb@ﬁs%f keetis €Rcs Sﬂiqeﬂlofénlet al .
Local i zation ang ga; Q:rla-cﬁhiﬂﬁ rrr

gy

Forsch. / Drug Re L?f J%Q oni ng
and  Char acterf’?%’f 8 %%dg V(tl %g 1Sté ‘ﬁece i as a argefh?
Neur ol eptics, NaPep @ngegebenenBeadp §

Der Regt B steht vorzugsweise fir

_.N/—\N-- —N —’O‘_ __N(\'N_
~ ' RN

—N | oder oder l

Der Rest Ar? kann einen, zwei, drei oder vier Substituenten, vor-
zugsweise einen oder zwei Substituenten, die sich insbesondere in
n-Stellung und/oder p-Stellung befinden, aufweisen. Vorzugsweise
sind sie unabhiingig voneinander ausgewdhlt unter Ci;-Cg~Alkyl, Ha-
logenalkyl, NO3, Halogen; insbesondere Chlor, Phenyl, Pyrrolyl,

Imidazolyl, Pyrazolyl, Thienyl, Cyclopentyl und Cyclohexyl. Wenn
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P.J. Murray et al., Bioorganic & Medicinal Chem stry Letters, Vol . 5,
No. 3, 219-222 (1995), have descri bed aryl pi perazi nes of the formula 20

[err] 25 where R1 and R2 are H or CH3O and X is Br,
4-acetyl phenyl , wo o7sf3gt hyl sul f onyl phenyl or 4-am nophenyl, WekbgBiofts
affinity and selectivity for the dopam ne D3 receptor. 30 W have now

found, surprisingly, that certain aza- and® di azacycl ohept ane and

-cycl ooct ane eonpounds have a _high affinity
einer der Substituenten fir C;-Cg-Alkyl steht, ist eine verzweigte
Gruppe und insbesondere Isopropyl oder t-Butyl bevorzugt.

5 Vorzugsweise steht Ar2 filr gegebenenfalls substituiertes Phenyl,
2~, 3- oder 4-Pyridinyl oder 2-, 4(6)~ oder 5- Pyrimidinyl.

Wenn einer der Substituenten des Restes Ar2 fir einen 5- oder
6-gliedrigen heterocyclischen Ring steht, so handelt es sich bei-
10 spielsweise um einen Pyrrolidin-, Piperidin-, Morpholin-, Pipera-
zin~, Pyridin~, 1,4-Dihydropyridin-, Pyrimidin-, Triazin-, Pyr-
rol~, Thiophen~, Thiazol-, Imidazol-, Oxazol-, Isoxazol-, Pyra-
zol~, oder Thiadiazolrest, wobei ein Pyrrol-, Imidazol-, Pyrazol-
oder Thienylrest bevorzugt ist.
15
Wenn einer der Substituenten des Restes Ar2 fiir einen carbocycli-
schen Rest steht, handelt es sich insbesondere um einen Phenyl-,
Cyclopentyl- oder Cyclohexylrest.

20 Wenn Ar? mit einem carbocyclischen Rest kondensiert ist, handelt
es sich insbesondere um einen Naphthalin~, Di- oder Tetrahydro-
naphthalinrest.

Die Erfindung umfaft auch die S#ureadditionssalze der Verbindun-

25 gen der Formel I, mit physiologisch vertréglichen Sduren. Als
physiologisch vertrdgliche organische und anorganische Siuren
kommen beispielsweise Salzsiure, Bromwasserstoffséure, Phosphor-
sdure, Schwefelsdure, Oxals#ure, Maleinsiure, Fumarsdure, Milch-
sdure, Weinsdure, Adipinsdure oder Benzoesfure in Betracht. Wei-

30 tere brauchbare S#iuren sind in Fortschritte der Arzneimittelfor-
schung, Band 10, Seiten 224 ff, Birkhduser Verlag, Basel und
Stuttgart, 1966, beschrieben.

Die Verbindungen der Formel I ktnnen ein oder mehrere Asymmetrie-
35 zentren aufweisen. 2ur Erfindung zdhlen daher nicht nur die Race-
mate, sondern auch die betreffenden Enantiomere und Diastereo-

mere. Auch die jeweiligen tautomeren Pormen zdhlen zur Erfindung.

Das Verfahren zur Herstellung der Verbindungen (I) besteht darin,
40 da® man

a) eine Verbindung der allgemeinen Formel II

Arl - Z ~aA -V {(II)
45
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for the dopam ne D3 receptor and a low affinity for the D2 receptor.
They are thus selective D3 ligands. 35 The present invention therefore

relates to the conmpounds of the general formula I:
Arferr]- A—B—Ar%ag_’ 532I) where 40 Arf[err] is CONH  or
CONH- 45 o852, " 6. menber ed heteroaromatic ring with FCTEPE/00L6

het er oat ons whi ch are sel ected, independgntly of one another, fromO, N

and S, where Ar| ?‘r r‘,JorQHleh%E cineZub1ichl MH@@J&EBS Nhf% beispielsweise
Hal, Alkansulfonyloxy, Arylsulfonyloxy etc. steht, und 2 die _
oben genannten Bedeutungen besitzt,
mit einer Verbindung der allgemeinen Formel (III)
H-B-Ar2 (III)
umsetzt; oder
10 b) eine Verbindung der allgemeinen Formel (IV)

Ar! - Al - ZlH {IV)

woxrin Z1 fir O, NR! oder S und Al! fir C3-Cis-Alkylen oder eine
15 Bindung steht, mit einer Verbindung der allgemeinen Formel V

1 - a2 - B ~ Ar3 )
wobei Y! die oben angegebene Bedeutung besitzt und A2 fir
20 C2-Cys~Alkylen steht, wobei Al und A? zusammen 3 bis 15 C-
' Atome aufweisen,
umsetzt; odex
25 ¢) eine Verbindung der allgemeinen Formel (VI)

Arl - Y1 (vI)

worin Yl die oben angegebene Bedeutung besitzt, mit einer
30 Verbindung der allgemeinen Formel VII

H-21~A-B-Ar2 (VID)

worin Z! die oben angegebenen Bedeutungen besitzt, umsetzt;
3as oder

d) eine Verbindung der Pormel (VIII)

NC -« A ~ B ~ Ar? (VIII)
40
in eine Verbindung des Typs (IX)
NH
Ar2-B-a-c? (IX)
43 \NHz
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0. Z. 0050/46513 4 whi ch are
sel ected, independently of one another, fromOR err], alKkyl which is
unsubstituted or substituted by OH OCerr]-Clerr]-alkyl or hal ogen, or

C2- C6- al kenyl , “gﬁ’%égl kynyl, cycloal kyl, hal ogen, CN, (D;B},Epg\mm‘
NR[err] R2, SRerr 3, CHF2, phenyl which is unsubstituted or

. substituted by C[e1rr] C6-al kyl, OClerr]-@®alkyl, acyl, phenyl, am no,
nitro, cyano.or hal agpepfimt, phenoxy which is unsubstituted or

- substituted by ( ernnaChiedlekitlt eDhé:eDikafionyllkydrkdndiral dgavekapnter Weise
~([err]-Ce-al kanoyl Qisheftzo¥her

5 e) zur Herstellung einer Verbindung der Formel I, worin Axrl fir
einen Benzamidrest steht:
eine Verbindung der allgemeinen Formel (X)

10 |
Co— Y2
OM

15 worin Y2 fir OH, 0C;-Cg-Alkyl, Cl oder zusammen mit CO fir

eine aktivierte Estergruppe steht, mit einer Verbindung der

Formel (XI)

%22 - A2 - B - Ar? (XT)

20

worin A2 die oben angegebenen Bedeutungen besitzt und 22 fir
OH oder NH: steht, umsetzt.

Die Verbindungen der Formel III sind Ausgangsverbindungen zur
25 = Herstellung von Verbindungen der Formeln V, VII, VIII und
werden hergestellt, indem man
a) eine Verbindung der allgemeinen Formel (X11)

30 HBL {(XI1)

worin Bl fir

s A ™ )

AU “‘F\j_ HNL)N—

mit einer Verbindung der allgemeinen Formel (XIII)

40
¥l - Ar2 (XIIX)
worin Y! fir eine der vorstehend erwidhnten Abgangsgruppen und
Ar? die oben angegebenen Bedeutung besitzt,
45 in bekannter Weise umsetzt; oder
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10 Rlerr] is H alkyl which is unsubstituted or subst

Ituted by OH,

O err]-C6-al kyl, phenyl or hal ogen; R2 has the neani ngs stated for

Rlerr] or is-CORerr] or CO2Rerr]; 15 Ais a C3-(e
when Ar[err] ] s:O\IH, or, when Ar[err] is a 5-
heteroarorrati{cvargi;’gg? Is a C4-(err]-al kyl ene group

C3-( err]-al kyl ene group which conprisegjat | east one

rr]-al kyl ene group

or 6-nenbered
or a PCT/EP97/00106

group Z which is

selected from S,.. '%HEI q 04, where R err] is as
defi ned above, QQO aggj‘llesrﬁé - o?e%‘[lgré%%“ee{lg%gpgtgﬁrgatg Vgi ng with one or two

ni trogen het eroat ons, the nitrogen heteroatons bei
or 1,5 position and the ﬁ?ﬁgBéeing bonded in posit
radical A and in position 4 or 5 to the radical Ar2,

bei ng possi bl® for wehin ®nffix 0 have a doubl e bond in
t he nonoaza ring and in position 6 in the

ng located in the 1,4

ion 1 to the .

and it 25 additionally
position 3 or 4 in

N\ l '
—N C—SnBuy N C— SnBuj —N N
odexr SnBu,

W o

mit n = 1, oder 2 steht,

nit einer Verbindung der allgemeinen Formel (XV)

15 ¥2 -~ Ar?

worin ¥2 fir Br, Cl, I steht und Ar2 obige Bedeutungen be-

sitzt, nach bekannten Verfahren umsetzt,

wie beschrieben z.B.

von S.C. Buchwald et al., Angew. Chem. 1995, 107, 1456 oder
20 J.F. Hartweg et al., Tetrahedron Lett 1995, 36, 3604 bzw.

J.K. Stille et al., Angew. Chem. 1986, 98, 504 oder Pereyre

M. et al., Tin in Organic Synthesis, Butterworth 1987; oder

c) eine Verbindung der allgemeinen Formel (XVI)

25
C=0 HN
HT\qu (XVI) oder | |
n o]
30
wobei n = 1 oder 2,
mit einer Verbindung M-Ar2, worin M fiir ein Metall wie z.B.
Li, MgY2 steht, umsetzt. MAr? kann erhalten werden aus Verbin-
dungen der Formel XV nach literaturbekannten Methoden.
3s

Verbindungen des Typs Arl sowie Ar? sind entweder bekannt oder
kénnen nach bekannten Verfahren hergestellt werden wie z.B. be-

schrieben in A.R. Katritzky, CW. Rees (ed.) ”

Comprehensive Hete-

rocyclic Chemistry”, Pergamon Press, oder *The Chemistry of Hete-~

40 rocyclic Compounds”, J. Wiley & Sons Inc. NY
ten Literatur.

und der dort zitier-

Verbindungen des Tvps B sind entweder bekannt oder sie kdnnen

45 .
1.,4- und 1,5-Diazacyclocalkane: L. Bdrjeson
Scand. 1991,

ERSATZBLATT (REGEL 26)
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1, 4-di aza ring; Ar2 is phenyl, pyridyl, pyrimdinyl or triazinyl, it
being 30 possible for Ar2 to have 1, 2, 3 or 4 substituents which are
sel ected, independently of one another, fromOR[err], alkyl,.

C2- C6- al kenyl, C2- C6- al kynyl, al koxyal kyl, hal oal kyl, hal ogepcri@Perioo106
CO2Rerr], N@w%&zé? Rlerr], NRerr]R2, S&NR[err]R2, SRerr], a 5- or
6- menber ed carbocyclic, aromatic or ngparomatic ring and a 5- or

- 6-nmenbered 35 heterocyclic aromatic or non- a;r-épjmhgh rdengl ided Bol .0 PRarm. .
het er oat oms which are selected fromoO,-S and 199s5,t B8, Gqagbocyclic or

het er ocyclic r|ng b t tuted or ti ebh kyl,
phenyl, phenoxy, ﬁagﬁ iif[i‘ b§ SIC &l&al g éﬁﬁéy%e”

Ts- al kyl , d£1—1
and R2 have the abovenenti oned meanl ngs, Arlf ma 0 a o be fuseg to a
carbocyclic rihd-diacyeloogpancseti ned above N.J-a kg

pyrimdinyl radical substituted by 2 hydrb?@q é-ﬁod;% and the salts
t hereof wi th physiazhegilxahbytdnoher at ed aci dsa. Yokoo et al. Bull Chem. Soc.

Jpn. 1956, 29, 631

10 Die Herstellung der erfindungsgemifen Verbindungen und der Aus-
gangsmaterialien und Zwischenprodukte kann auch analog zu den in
den eingangs genannten Patentpublikationen beschriebenen Methoden
erfolgen.

15 Die oben beschriebenen Umsetzungen erfolgen im allgemeinen in ei-
nem L&sungsmittel bei Temperaturen zwischen Raumtemperatur und
der Siedetemperatur des verwendeten Lésungsmittels. Brauchbare
Lésungsmittel sind beispielsweise Ethylacetat, Tetrahydrofuran,
Dimethylformamid, Dimethylsulfoxid, Dimethoxyethan, Toluol,

20 Xylol, ein Keton, wie Aceton oder Methylethylketon oder ein Al-
kohol, wie Ethanol oder Butanol.

Cewlinschtenfalls arbeitet man in Gegenwart eines s#&urebindenden
Mittels. Geeignete s#urebindende Mittel sind anorganische Basen,

25 wie Natrium- oder Kaliumcarbonat, Natriummethylat, Natriumethy-
lat, Natriumhydrid oder metallorganische Verbindungen wie Butyl-
lithium oder Alkylmagnesium Verbindungen, oder organische Basen, -
wie Triethylamin oder Pyridin. Letztere koénnen gleichzeitig als
Lésungsmittel dienen.

30
Die Umsetzungen erfolgen gegebenenfalls unter Verwendung eines
Katalysators, wie z.B. Ubergangsmetalle und deren Komplexe, z.B.
PA(PPh;3)4, PA(OAc)z oder PA(P(oTol)z)s., oder eines Phasen-Trans-
fer-Katalysators, z.B. Tetrabutylammoniumchlorid oder Tetra-

35 propylammoniumbromid.

Die Isolierung des Rohprodukts erfolgt in dblicher Weise, bei-
spielsweise durch Filtration, Abdestillieren des L&sungsmittels
oder Extraktion aus dem Reaktionsgemisch etc. Die Reinigung der
40 erhaltenen Verbindungen kann in iiblicher Weise erfolgen, bei-
spielsweise durch Umkristallisieren aus einem Lisungsmittel,
Chromatographie oder Uberfiihren in eine Sdureadditionsverbindung.

Die S3ureadditionssalze werden in tblicher Weise durch Mischen
45 der freien Base mit der entsprechenden Siure, gegebenenfalls in

Lésung in einem organischen L&sungsmittel, beispielsweise einem

niedrigen Alkohol, wie Methanol, Ethancl oder Propancl, einem
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45 The conpounds according to the invention are sel ective dopam ne D3

receptor |igands which intervene regioselectively in the |inbi c system
and, because of their low affinity for the D2 receptor,

0050/ 46513 5 have fewer ef fects
than cl assi cal™ ml"'sﬁ‘eptlcs which are D2 receptor ant ago&&g”

conpounds can therefore be used to treﬁ di sorders whi ch respond to

dopam ne DS -f eqaRLer WAULAGIN SLSbutrﬁ din k8 e Ak gadl ﬁgrdgrs
(r)]eur Ogegean&a thylethyslketoX oder e:.nem ster, w1e Essxgszaov.g'eegh le’stere,prh%Srgl 0

stellt.

5 Zur Behandlung der oben erwihnten Erkrankungen werden die erfin-
dungsgeméifen Verbindungen in tblicher Weise oral oder parenteral
(subkutan, intravends, intramuskuldr, intraperitoneal) verab-
reicht. Die Applikation kann auch mit Démpfen oder Sprays durch
den Nasen-Rachen-Raum erfolgen.

10
Die Dosierung hingt vom Alter, Zustand und Gewicht des Patienten
sowie von der Applikatiomsart ab. In der Regel betriégt die tagli-
che Wirkstoffdosis etwa 10 bis 1000 mg pro Patient und Tag bei
oraler Gabe und etwa 1 bis 500 mg pro Patient und Tag bei paren-
15 teraler Gabe.

Die Erf:i.ndung betrifft auch pharmazeutische Mittel, die die er-
findungsgeméfen Verbindungen enthalten. Diese Mittel liegen in
den Ublichen galenischen Applikationsformen in fester oder fliis-
20 siger Form vor, beispielsweise als Tabletten, Filmtabletten, Kap-
seln, Pulver, Granulate, Dragees, Suppositorien, L&sungen oder
Sprays. Die Wirkstoffe k&nnen dabei mit den iblichen galenischen
Hilfsmitteln, wie Tablettenbindemitteln, Filllstoffen, Konservie-
rungsmitteln, Tablettensprengmitteln, Fliefregulierungsmitteln,
25 Weichmachern, Netzmitteln, Dispergiermitteln, Emulgatoren, L&-
sungsmitteln, Retardierungsmitteln, Antioxidantien und/oder - .
Treibgasen verarbeitet werden (vgl. H. Sucker et al., Pharmazeu-
tische Technologie, Thieme-Verlag, Stuttgart, 1978). Die so er-
haltenen Applikationsformen enthalten den Wirkstoff normalerweise
30 in einer Menge von 1 bis 99 Gew.-%.

Die nachfclgenden Beispiele dienen zur Erléuterung dexr Erfindung
ohne sie zu begrenzen.

35 Beispiel 1
1-[2~t-Butyl-6-trifluormethyl-pyrimidin-4-yl}-4~[3-[4-hydroxypy-
rimidin-2-yl)-mercaptopropyl)~hexahydro-(1H)-1, 4-diazepin~fumarat

oH
40
7 N
< /\ N= COoH
)\S/\/\n u—d - Hooc” X"
A ez
.
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psychoses. For the purpose of the present invention, the follow ng terns

have the neanings indicated thereafter: 10 al kyl (also in radicals such
as al koxy, alkylamno etc.) is a strai ght-chain or branched al kyl group
with 1 to 8 car , preferably 1 to 6 carbon atonms apdyebémeres
particular, 1 to car bon atons. The al kyl group may have one or nore

substituents which 15 are sel ect ed | ndepexdent |y of one another, from CH

and oClerr}-

n- propyl, i-pr op)g

in particul ar

10

15

20

25

30

40

45

group are net hyI et hyl ,

" 2- t%@ﬁ.)‘hvh}}&ltrn.ll:hyleb?rnﬁ@ln. Cycl oal kyl is

cycl opentyl and cycl

5%9 | QKN | desS UE{LeaS Y SR KL N S0l gte GUCAR ULIH! bekann-

e)Wezse durch Kondensation von 2, 2-Dimethylpropion-amidin
mit Trifluoracetessigsdureethylester und Natriumethylat in
Ethanol, siehe Heterocyclic Compounds, Vol. 52, The Pyrimi-
dines, S. 189 £f£., D.J. Brown et al. (Eds.) John Wiley and
Sons, 1994.

Fp. 187-188°C

In analoger Weise wurden die 4-Hydroxypyrimidine der Formel
N3~
AW

R erhalten.

b}

R Fp [°C]
t~CaHg 169 _
n-C3Hy 120

CFaCl 135-136

2-t-Butyl-4-chlor-6-trifluormethylpyrimidin _

Das Hydroxypyrimidin aus Stufe a) wurde mit Phosphoroxychlo-
rid oder Thionylchlorid in an sich bekannter Weise in die
Chlorverbindung tiberfihrt, siehe Heterocyclic Compounds, Vol.
52, The Pyrimidines, S. 329 ff., John Wiley and Sons, 199%4.
Die Verbindung liegt als gelbliches 01 vor.

In analoger Weise wurden die 4-Chlorpyrimidine der Formel

=0

N
N\ /
R
erhalten:
R Fp {°C)

t-~CgHg 8l

n-CiHy 61

CFoC1 61
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Al kyl ene is a straight-chain or branched radical wth, 25 preferably, 4 to
15 carbon atons, particularly preferably 4 to 10 carbon atons, or with

to 15, in particular 3 to 10, carbon at ons when the al kyl ene group

conpri ses one

one of the group

just like the

groups. The al kyl ene groups may c | east
sﬁéhgo | ! oups. %gl}idfgﬁoo%s

I ndi cat ed above in the definition of 'S nay,

said double or triple brgd, be | ocated anywhere in the

al kyl ene  .chajn qrU én_gggnysQerkﬁ{or&eeﬁyMQMdﬁn(—mﬁ -hé&aimyabe- Ar |

radical). Ais pa
where Ais -2Z-C3-
- Z- CH2CH2CH2CH2-
- Z- CH2C( CH2)CHZ-

Et({lﬁr flgr ably conpounds according to formula |

2 & rptn.lp éﬁhg%ﬁg %W’hwol geldst
2 IG%ZEFE femperpFuzen Sipy Logung 2 °&77'8[ & éi E’gbne

radical . In this c4es nach &) erhaitepen Chlorids, gelpsh ip 19 nis)

when Ar[err] is annembalisiik mugeteapft. E‘E?St3Pt‘EPt”edNWHeﬂ¥EPr9ﬁ’e"BFd? 5zol e

resi due, and a |i nexkaltete Ansatz zur Aufarbeitung mit 200 ml Wasser versetzt

10

15

20

a5

30

as

40

45

und mehrfach mit insgesamt 200 ml Methylenchlorid extrahiert.
Die organische Phase wurde anschliefend mit Wasser gewaschen,
mit wasserfreiem Natriumsulfat getrocknet und eingeengt. Man
erhielt die gewinschte Verbindung als gelbliches 01, das roh
weiter verarbeitet wurde,

Ausbeute: 98% d.Th.

Die folgenden Verbindungen wurden in entsprechender Weise exr-~
halten:
1-Aryl-1l,4-Diazepine der Formel:

/ N\

HN N—aAr2

Ar2 Fp. [°C]

N o1
W |
CF,C1
Ny~ 61
N 4
“-‘RL 81
W |
CF3
74-75
NO2
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40 -Z-Cr7-Cerr]-al kyl ene radi cal when Ar[err] is an unsubstituted or

substituted thiadiazole residue. In this case, Z can also be CH2 and is

preferably CH2, O and, in particular, S Hal ogen is F, d, Br or |. 45

REPLACENMENT SHE%%% 26) .O. Z. 0050/ 46513 PCT/EP97/00106
16

d) 1-[2-t-Butyl-é-trifluormethylpyrimidin-4-yl]-4-(3-chlorpro-

pyl) hexahydro-(1H) -1, 4-diazepin
5 g (0,0165 Mol) der vorstehend unter c) erhaltenen Verbin-
dung wurden zusammen mit 2,5 g (0,025 Mel) Triethylamin und

5 3,15 g (0,02 Mol) 1-Brom-3-chlorpropan in 50 ml Tetrahydrofu-
ran 10 h zum Sieden unter Riuckfluffl erhitzt. Anschliefend
wurde das Lésungsmittel abdestilliert, der Rickstand mit Was-
ser versetzt und mit Methylenchlorid extrahiert. Der nach dem
Procknen und Einengen erhaltene Riickstand wurde anschlieBend

10 mittels Flash-Chromatographie {(Kieselgel)} gereinigt.
Ausbeute: 4,8 g (77% 4.Th.) gelbes O1

Die nachfolgend aufgefithrten Verbindungen wurden in analoger
Weise erhalten:

15
1-Aryl-4-halogenalkyl-1l,4~diazepine der Formel
Hal— alk—N N—ar2
20
Hal ~ alk Ar? Fp. f°C]
25 -CH,~CH-CHy~ N=2“ :
CHa ’
CF;
-CHaC—-CHgp ~
30 ) CH; " 61
N \Z
. - ‘CHQ) 3 —<—; 61
35
N \
_<_:4N¥ 01
40 \
N3~
o ’ 01
\ 4"
45 CFoCl
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6 Hal oal kyl

atons whi ch can be | ocated on one or

a or [err]
5 Acyl is
If Ar[err]

pos

10

is

20

25

30

35

40

45

 SHERRREN)

nitrogen heteroatom

may conprise one or nore, in particular 1, 2 or
nore carbon atons,
CF3, CHF2, CF2Cl or CH2F is
y HCO or (Jerr]-C6-alkyl-CO in particylar

acetvyl .
uted, the substituent can al so be | oca WW"’PW%

3,

ition.

10 Ar[err] is prefggably
“| -cHz-c=CH-CH,- N zk
w y N 61
CHs —Li
CF;
. CF3
. -(CH2) 3~ j 1
CF;
» ~ 01
NO2

Herstellung des Fndproduktes

S g (0,013 Mol) des nach d) erhaltenen Produktes wurden in 25 ml

Dimethylformamid gelést und bei 100°C unter Rihren zu einer L3sung

von 2,03 g (0,016 Mol) 2-Thio-uracil, 0,38 g (0,016 Mol) Lithium-

hydroxid und 1 g Natriumiodid in 50 ml Dimethylformamid inner-

halb 1 h zugetropft. Nach 3-stindiger Reaktion wurde das L¥sungs-

mittel im Vakuum abdestilliert, der Riickstand mit 150 ml Wasser

versetzt und zweimal mit Bssigsiureethylester extrahiert. Der

nach Waschen mit Wasser, Trocknen mit Natriumsulfat und Einengen

hinterbliebene Riickstand wurde chromatographisch gereinigt.

{Flash-Chromatographie, Kieselgel, Laufmittel Methylenchlorid mit

2,5-5% Methanol)

Ausbeute: 4 g helles 01

NMR:CDCl; . & 1,3(s,9H); 1,85-2,25(m,4H); 2,6(m,4H); 2,8(m,2K);
3,2(t,28); 3,5(m,2H); 4,0(m,2H); 6,2{d,1H); 6,5(s,1H);
7,8(d;18)

Durch Versetzen einer ethanolischen Lésung mit Fumarsiure wurde

die Substanz als Fumarat erhalten.

C21Hz9F3NgOS - C4H40,
Fp. 188-189°C

MG 586,6

Unter Verwendung verschiedener Halogenalkyl-1,4-Diazepine (wie
z.B. 1d) und verschiedener mercaptosubstituierter Heterocyclen
wie Thiouracil, 5-Amino-2-mercapto-triazole und 5-Amino-2-mer- '
capto~-thiadiazol wurden in analoger Weise die nachfolgend in Ta-
belle 1 aufgefiihrten Verbindungen erhalten:

ERSATZBLATT (REGEL 26)
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[err] wher e R3 to R6 are H or one of the abovenentioned substituents of
t he

WO 97/25324 PCT/EP97/00106

Tabelle 1 -

Arl— s—alk—N  N—Ar?

5
Bsp. Nr. Art alk Ax? Fp. [°C]
OR
Nee 155-162
2 - (CHp) 3~ N Oxalat
10 | =N N\ /
N~
f \ 83-85 Oxa-
3 . . f‘ﬁ____& lat
15 CF;C1
CF3
. 177-182 Fu-
4 » - ) L4 marat
20 '
o CF3 )
72-74
5 NO»
as
6 ~CHz~CH-CHa~| - Nﬁ;(\ 116-119
L N .
30} | -cHy-C-CHy- N:zk 174-180
7 “ —\ /N Oxalat
CH;y
35 N=2< 60~70
. . . N
8 \ / Oxalat
NN
I ~(CHg) 3~ N=2§ 166-167 Fu-
9 N/'\ N)\ \ /¥ marat
40 H; ]
__CHy CF;
-
10 * y N 55-
45
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Ar[err] radical, 30 R7 has the neanings indicated above for R2, and Xis
N or CH When the benzam de residue is substituted, the substituents are

preferably in the mor p position. Ar[err] is particularly preferably 35
WO 97/25324 PCT/EP97/00106
19

Bsp. Nr. - Ar? alk aAr? Fp. [°C]

N=2: 110-115

11 ” " N\ / Oxalat

5 CFoC1
CP,
136-140 Hy-
12 » = drochlorid
10

13 ” ] -
( :s NO, 95-98

14 AN . w. 142-144

ey A F3
20 N—N
LU ~CHy~CH-CHy- N__z“
15 N/kn | 7 N 125-128
Ha ! CH; -_<t:%;\
CH3
25 i ~CHy~C~CHa~ N:'zk
16 || \ /N 113-119
CHo Oxalat
‘}' 3 230-232
30 17 . . —(:i Hydro-
CF3 chlorid
N— N
L = | e
is s =(CHz) 3~ \ /N
N
3s H, e
. - 3
n___.f
19 . " —\ 109-110
40 FoCl

0 7
2 —<:=;L 60-67

45
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[err] O Z. 0050/ 46513 7

WO 97/25324 PCT/EP97/00106

20 )
Bsp. Nr. .. art alk Ar? Fp. [°C)
~CHz~CH-CHp~ " 180-190
21 i l Hydro-
5 CHs chlorid
~CHy-C~CHa—
. - " 19-122
22 CH, 1
10
. =4
-CH2~-CH-CHa-  \ 92-97
23 ” | _Li_ Oxalat
CH3
\
15
Beispiel 24:

4-Brombenzoesdure—[4-{-4~(2,6-bis~t-butyl-pyrimidin-4-yl) }-( hexa-
hydro-(1H)-1,4-diazepin-1-yl-)butyl]amid

o : /‘?\g/\/\/ﬂcw—{:j}&

Herstellung der Ausgangsprodukte

a) Hexahydro-1H-1-[2-t-butyl-6-trifluormethyl-pyrimidin-4-yl}-

¢~ (4-phthalimido-butyl)-(1H)-1,4-diazepin

30
10 g (0,033 Mol) des nach Beispiel 1lc) hergestellten Di-
azepins wurden mit 9,8 g (0,035 Mol) N-(4-Brombutyl)-phthal-
imid und 9,1 g (0,066 Mol) Kaliumcarbonat in 120 ml Acetoni-
tril 8 h zum Sieden unter RickfluB erhitzt. Anschliefend

35 warde filtriert und das Filtrat wurde eingeengt. Der Rick-
stand wurde roh weiterverarbeitet.
Ausbeute: 16,2 g (98% 4.Th.}
Eine Probe wurde aus Ethanol umkristallisiert.
Fp. 97-99¢°C

40 auvf analoge Weise wurden erhalten:

o]

N—alk—N N—Ar2

45
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where R3 to R5, R7 and X have the abovenentioned neanings, and in
[err]

parti cul ar

WO 97/25324 ) PCT/EP97/00106
21
alk - ~ Ar? Fp. [°C)
-
iy \
~(CHz) 3- —&_{ 89-92
5 CF;
~CHy~C=CH-CHg~
CHz=C 2 . 130-132
CHj;
10 N
\
- (CHz) 3~ —(___71«\ 119-121
as - (CH2) 4~ » 207-209
N——z_ n
- (CH2) 4~ / 190-192
20 _N
_ CF2Cl
b) Hexahydro-1iH-1-[2-t-butyl-6-triflucrmethylpyrimidin-4-yl]-
4~ (4-aminobutyl)-1,4-diazepin
25 15 g (0.03 Mol) des vorstehend unter a) beschriebenen Pro-
dukts wurden mit 6 g Hydrazinhydrat in 200 ml Ethancl 2 h un-
ter Riihren zum Sieden erhitzt; anschliefend wurde der Nieder-
schlag abgesaugt und das Filtrat eingedampft. Der Rickstand
wurde in Essigs#iureethylester aufgenommen, nochmals f£il-
30 triert, mit Wasser gewaschen, getrocknet und wiederum einge-
dampft.
Es wurden erhalten:
9,2 g (83% 4.Th.) als 01
as
Auf analoge Weise wurden erhalten:
HoN—alk— N N— Ar2
40
alk Axr2 Fp. [°C]
45

-{CH2) s~ Iﬂ'l-—zk 01
y N
_N
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[err]

WO 97/25324 PCT/EP97/00106

10

15

20

25

30

35

45

22
alk - Ar? .. Fp. [°C]

-{CH2) 3~ u 01

- (CHz) ¢~ 01

N
N
RYY
CF2Cl
~-{CH3) 3~ 15 \< Di-Hydrochlorid:
—§=& 241-245
CF;

Herstellung der Endprodukte:

3 g {0,0083 Mol) des vorstehend unter b) erhaltenen Produkts wur-
den mit 0,9 g (0,009 Mol) Triethylamin in 60 ml Tetrahydrofuran
geldst und eine Lésung von 2 g (0,009 Mol) 4-Brombenzoylchlorid
in 10 ml Tetrahydrofuran wurde innerhalb 10 min. bei Raumtempera-
tur zugetropft. Nach 1 h wurde das LSsungsmittel im Vakuum abde-.
stilliert, dexr Riickstand mit Wasser versetzt und zweimal mit Me-
thylenchlorid extrahiert. Die getrocinete und eingeengte Ldsungs-
mittelphase wurde mittels Flash-Chromatographie (Kieselgel, Lauf- .
mittel Methylenchlorid mit 3% Methanol) gereinigt.
Ausbeute: 4,2 g (93% 4.Th.)

Fp. 125-127°C {(aus Diisopropylether/Isopropanol)
CagHys2BrNsO (544,6)

Unter Verwenduny verschiedener Aminoderivate (analog 24b) und be-
kannter Benzoylchloride wurden die nachstehend in Tabelle 2 auf-
gefihrten Verbindungen erhalten.

Tabelle 2

R-O'——comi— (CH2)n— N N— Ax2
N
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30 The radical Ar2 may have one, two, three or four substituents,
preferably one or two substituents, which are |located in particular in
the mposition and/or p position. They are 35 preferably sel ected,

i ndependently of one another, from (err]-Cerr]-alkyl, haloal kyl,

NJ err], hal oQ8R?™ 4% particul ar chlori ne, phenyl , pyrrol yIPCTRFSHIONA v| |
pyrazolyl, thienyl, cyclopentyl and cyepohexyl. If one of the

‘substituents. i s Ser—Cefr—ateyr—a—br-apeted 4’3‘grﬁaip-L-l-|—s—p+e#-eH-ed,—-?
particul ar isop I r\qg-but' | . Ar2 is}|preferg@ably unspbstitut %lor
substituted phe 1%%2‘& 3- or¥i 4-pyri ai ny{ or 2-5‘,’ 4(6)- pr S%yrﬁ% i di nyj .
5 25 Br 3 - 169-171
26 - 2 " g 74-76
10 —&____i Oxalat
CF3
27 t-Butyl 4 N 3 165-167
/ N Oxalat
15 —
28 @—0—-— 4 : 104-107
Oxalat
20 29 Br 4 N= 92-94
. , \ /N Oxalat
CF3C1
30 I 4 - 110-115
25 - Oxalat

30 Beispiel 31 .
4~[4-{4-Benzyloxy-pyrimidin-2~-yl)aminobutyl]-~1-{2-t-butyl-6~txri-
fluormethyl-pyrimidin-4-yl Jhexahydro-1H-1, {-diazepin-oxalat

~ I N/_\N N—\?;
X AN —_
«© ¥y L

2.7 g (0,007 Mol) der nach Beispiel 24b) hergestellten Aminover-
bindung wurden mit 0,3 g Natriumhydrid (0,009 Mol) in 20 ml Dime-
45 thylformamid vorgelegt. Nach 1 h Reaktionszeit wurden 1,6 g
{0,006 Mol) 4-Benzyloxy-2-methylsulfonylpyrimidin (hergestellt
durch Oxidation von 4-Bemzyloxy-2-methylmercapto-pyrinidin), ge-
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If one of the substituents-on the radical Ar2 is a 5- or 6- menber ed
heterocyclic ring, it is, for exanple, a pyrrolidine, pi peri di ne,

nor phol i ne,

triazine,
i mdazol e,
pyrrole,

pyr r ol
oxazo

pi perazi ne, pyridine, 1, 4-di hydropyridine, pyrimdine,

Hpohene, O Z. 0050/46513 t hi
e, AI§SOX810| e, pyrazole or thiadiazole resfg’ﬁg SW"IIW a

|n1dazole pyrrazol e or thienyl ragical bei ng preferred.

10
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20

30

35
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45

16st in 10 ml Dmethylfomam1d zugegeben und 72 h bei Raumtempe-
ratur gerihrt.

Anschliefend wurde mit Wasser versetzt, mit Essigsdureethylester
extrahiert, getrocknet und die L¥sung eingeengt. Dexr Riickstand
wurde siulenchromatographisch gereinigt (Kieselgel, Methylenchlo-
rid mit 4% Methanol)

Reinausbeute: 1,0 g (30% 4.Th.)

Oxalat: Fp. 145-150°C

C23H39F3N70 - CoH04 (647,7)

Beispiel 32:
1-[2-t-butyl-6-trifluormethyl-pyrimidin-4-yl]-4-[4-{4-hydroxy-py-
rimidin-2-yl)aminobutyl]hexahydro~(1H) -1, 4-diazepin

OH

Z N : N\ NJ

)\ N\/NK/'M

0,7 g (0,001 Mol) der im vorstehenden Beispiel beschriebenen Ver-
bindung wurden in Methanol unter Normalbedingungen mit Palladium
auf Kohle-Katalysator {(10% Pd) hydriext.

Ausbeute: 0,6 g (100% 4.Th.)

Fp. 111-115°C

C22H32F3N70-CaHg04 (557,5)

Beispiel 33: .
1-[2-t~-Butyl-6-trifluormethyl-pyrimidin-4-yl]-4~(4-{4-hydroxypy-
rimidin-2-y1l)butyl-hexahydro-1H-1,4~-diazepin

OH

J\/\/\/—\i
'\)

a}) 1-[2-t-Butyl-6-triflucrmethyl-pyrimidin-4-yl}-4-{4~cyanobu-
tyl)-hexahydro~1,4-diazepin

CF3

9,1 g (0,03 Mol) des Diazepins aus Beispiel 1lc) wurden mit
3,5 g (0,03 Mol) 5-Chlorvaleronitril, 9,1 g Triethylamin
(0,09 Mol) in 100 ml Dimethylformamid geldst und 24 h auf
100° erwdrmt.

Anschliefend wurde das Lésungsmittel im Vakuum abdestilliert,
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5 1f one of the substituents on the radical Ar2 is a carbocyclic

radical, it is, in particular, a phenyl, cyclopentyl or cycl ohexyl

radi cal . If Ar2 is fused to a carbocyclic radical, it is, in

parti cul ar, ‘*@ éhalene, di- or tetrahydronaphthalene reS|due The
i nvention al so 3@%&? es the acid addition salts of the cBEIERMIN8106 t he
formula | with physiologically tol erategsacids. Exanpl es of suitable
physi ol ogi cally 't opgr %&egu g%ﬁ&acn&%;s‘iggme@%pwe&%d&ﬁs %edramleor' c
acid, hydrobrom c g!éasé mi Osﬂgnst%lfgt %Céggbtf art H{é Cel%%aeri 0 er glgl

ITB.|€IC acid, fumari i'c acird or.

benzoi ¢ aci d. oFFRRd B(E’F ‘t‘ﬁjr R are descri bed | n
Fortschritte der A“Méfrﬁ'tltglﬁ‘iérgﬁmﬁ, Yol ume 10, pages 224 et seq.,

Birkh[err]Jusé¥ 20 Verlag, Basel and Stuttgart, 1966.
b) 1-[2~t-Butyl-6-trifluormethyl-pyrimidin-4-yl}-4-(4-amidino-
butyl) -hexahydro-1,4-diazepinhydrochlorid :

9,1 g (0,024 Mol) des vorstehend beschriebenen Nitrils wurden
10 in 2 ml Ethanol und 50 ml Methylenchlorid (beides wasserfrei)
geldst und bei 0-10° unter Kithlung wurde trockenes Chlorwas-
serstoffgas bis zur S&ttigung eingeleitet. Nach Riihren tiber
Nacht wurde der Niederschlag abgesaugt und das Filtrat einge-
engt. '
15 Ausbeute: 7,6 g (58% d.Th.)

Herstellung des Endprodukts
4,4 g (0,01 Mol) des vorstehend beschriebenen Amidins wurden
mit der Natriumverbindung des Formylessigs#ureethylesters
20 (Herstellung J. Org. Chem. 35 (1970), 2515 ff) (2,8 ¢
{0,02 Mol)) in 50 ml Wasser und 20 ml Tetrahydrofuran iiber
Nacht geriihrt. Der Reaktionsansatz wurde dann mehrfach mit
Essigs&ureethylester extrahiert, die organische Phase wurde
getrocknet und eingeengt. Der Riickstand wurde s#iulenchromato-
25 graphisch gereinigt (Kieselgel, Elutionsmittel Methylenchlo-
rid mit 4% Methanol)
Ausbeute: 1,9 g (42%) 01
NMR: (CDCl3) o: 1,3(s,9H): 1,8-2,0(m,4H); 2,0(m,2H);
2,4-2,6{m/br,68); 2,5(t,2H); 3,5(m,1H); 4,0(m,2H); 6,2(d,1H);
30 6,5(s,18); 7,8(4,1H)
C22H31F3NgO (425,5)
Oxalat: Cy3H3;FaNgO + CaH204 (542,5)
Fp. 173-177° (2)

35 Beispiel 34

1-[2-t-Butyl-6-trif 1uomethy1-py:r1mid:.n-4—y1] =4-[3-{4-benzyloxy-
pyrimidin-2-yl}oxypropyl]-hexahydro-(1H)~1,4-diazepin

40

0
N
C N
0’\/\N N \_E:
e A
CFi
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The conpounds of the formula | may have one or nore centers of
asymmetry. The invention therefore includes not only the racemat es but
al so the relevant enantioners and di astereoners. 25 The parti cul ar
tautomeric forngo%Rssas SO inciuded in the i nventi on. TherpsRpmes f or
preparing the conpounds (I) conprises 30 a) reacting a conpound of the
general fornmula I 26 Arferr] - Z- A- Y[err]
(rn) ‘wheg e \ﬂ@g&ggﬁc@uﬁ;@nvent i onal |eaving group such as Hal,
al kanesul fonyl oxy, arglgsyl [Qn¥l gxo1)e8%sn ?fkp%nbm Wi8de in 50 ml THFupe auf-
abovement i oned meani ngg w3 GOMRONIMHR nid8, S84, 5 mmol) Triethylamin
einer katalytischen Menge Natriumjodid sowie 16,2 g
5 (53,7 mmol) des unter Beispiel 1lc) hergestellten Azepins ver-
setzt und 16 h unter Rickfluf erhitzt. Zur Aufarbeitung wurde
von den ausgefallenen Salzen abfiltriert und die Mutterlauge
i. Vak. eingeengt. Das erhaltene {1 nahm man in Dichlormethan
auf, wusch die organische Phase mit Wasser, trocknete iliber
10 Natriumsulfat und reinigte dann mittels Saulenchromatographie
(Si0z, Laufmittel CH;Cl;:MeOH=98:2) und erhielt ein farbloses
oL.
Ausbeute: 10,11 g (53%)

15 b} Endprodukt
2,45 g des vorst:ehend beschriebenen Produkts, geldst in 25 ml
DMF.ps, wWurden bei Raumtemperatur unter Schutzgasatmosphire
mit 0,26 g (8,52 mmol) Natriumhydrid (80%) portionsweise ver-
setzt und 30 min. nachgeriihrt. Dann tropfte man 1,5 g

20 (5,68 mmol} 2-Methansulfonyl-4-benzyloxy-pyrimidin (wurde
analog Literatur hergestellt: W.E. Barnett, R.F. Koebel Te-
trahedron Lett. 1971, 20, 2867) geldst in 15 ml DMF.5s 2u.
Nach 7 h wurde zur Aufarbeitung auf Wasser gegossen, mit
tert.~-Butyl-methylether extrahiert, die organische Phase mit

25 Wasser gewaschen, tiber Natriumsulfat getrocknet, f£iltriert
und i.vVak. eingeengt. Aufreinigung des erhaltenen Ols mittels .
Siulenchromatographie (8i0z, Laufmittel CH;Cl;:MeOH = 98:2)
ergab die Substanz als 0l. '
Ausbeute: 1,6 g (2,9 mmol, 52%)

30 Zur Bildung des Hydrochlorids wurde das in Essigester/Et,0
geldste 01 unter Schutzgas mit etherischer Salzsidure versetzt
und das entstandene Salz abgesaugt.

Fp.: 110-112¢cC
C23HagClF3NgO; (581,1)
3as
Beispiel 35
1-[2-~t-Butyl-6-trifluormethyl-pyrimidin-2~yl}-4-[3-(4-hydroxypy-
rimidin-2-yl)oxypropyl lhexahydro—~{1H) -1, 4-diazepin

40 OH

7 lN

\N)\o/\/\u' N ‘Q
45 (\) CF
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formula (111)

40 H- B- A2 (ren) or

b) reacting a conpound of the general formula (I1V) 45
Arferr] - Alerr] - Z[err]H (1v) REPLACENMENT

SHEET ( RULE 2@0 9728324

10

15

25

40

45

PCT/EP97/00106

27
1,4 g (2,6 mmol)_der Substanz des Beispiels 34, geldst in 40 ml
Essigester, wurden bei Raumtemperatur mit 0,2 g PA/C {10% Pd)
versetzt und bei 40-50°C unter Atmosphidrendruck mit Wasserstoff
hydriert. Nach beendeter Reaktion saugte man den Katalysator ab,
wusch mit Essigester nach und engte i. Vak. ein.
Ausbeute: 1,2 g (100%)
Zur Bildung des Hydrochlorids wurde das in Essigester/Et;0 geldste
61 unter Schutzgas mit etherischer Salzsiure versetzt und das
entstandene Salz abgesaugt.
Fp.: 78-80°C
C21H30C1F3Ng02  (491)

In analoger Weise erhilt man die in den nachfolgenden Tabellen 3
bis 17 genannten Verbindungen.
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i's
wth

A2

' nd
FeTbs e

where Z[ err]
Y[err]

and A2 toget her

has t he abovenenti oned
28

is (Jerr]-Cerr]-alkylene or a bond,
where Alerr]

formula V
where Y[err]

S and Alerr]
a conpound of the general
atons; 10

(V) woo925324
C2-C err]-al kyl ene,

or

Ar 2
S

NR[ err]
car bon

B -

A2

O Z. 0050/46513

01

YCHO)»  BHD  CHON-ZHD 240 om0 H daug) H HO H H 6¥
-£(€H0)- $ O=HO2HD 240 ano H ingy H OWHN H H ar
CCHD)  ZHD CHONCHD 2HOCHD H doid H H N on H Ly
€(2Ho) $ 9"HOHO 2HO-CHD H gl H H HO H H oF
€@HO)  CHD- CHON-CHD CHOCHD H ing H H HO H on (17
-PHO) 0 ZHO'N-HD 240 H H H  doid H OWHN H H vy
o) 2HY  CHONCHD  2HOCHD H ingy H €9 H HO H H 13 2
£@Ho)- S 2HO-0=HO o H H H €9 ewo %N H H zv
€@Ho)- S O"HOCHD 40 H H H S3HO H  HO H H ™
SCHO)»  ZHD- ZHON-SHD 240 H g H 13 H HO N H ov
£@Ho) § 9"HOCHO 2HO-CHD H  den2 H  dog H CHN H H 13
-£@ro)- § CHOO™HD CHD H  1konkg-) H gl H HO H on 8¢
-€(eH0)- S 2HO-0=HO 222110 H ud gy H HO H H LE
€@Ho)- €HD:  CHON-CHD 210 H an ngl H HO H H 9f
a v Z-AX M o &Y LY od > ] 2y td N eidsieq
0l
ot x.!\u_lol< M
m /,__\/ |
54
¢d
€ atteqel
- 3 9 3 5 2 9 $ 3
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wher e
PCT/EP97/00106

conpound in a

into a conpound of the type of (1X) 30

e) to prepare a conpound of the formula I

(VI11)

and reacting the latter wwth a dicarbonyl

Ar 2
way ;
is a 40 woe7dssgrazam de resi due:

or

A- B -
35
conventi onal
Ar[err]

NC -
[err]

30

LHY-(ZHO*)DCHD-
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formula (X)
O Z. 0050/ 46513

reacting a conpound of the general
WO 9725324

REPLACEMENT SHEET ( RULE 26)

CHO-(CHO™OCHY  CHD-  ZHO-N-CHO 2HD oN €30 @  HO H H 001
€€ S 2HOO"HD  CHOBHD oN gl wden-2 HO H H 66
CHOHO~(EHO)OCHD-  CHD-  HO=D%HOD 240 10 g ud %N H H 86
<HD-(CHO=)DCHD- S CHONCHD °HD H dudi gl HO H an L6
£(%H9)- S CSHONCHD ZHOCHO  8mO g g HO H H 96
2HO-(EHOIHDCHO- S 2H00=HD CHOCHD  EHD H g HO H H S6
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and Z2

Cerr] or
PCT/EP97/00106

OCferr]-C4-al kyl,
with a conpound of the

is OH,

activated ester group,
where A2 has the abovenenti oned neani ngs,

where Yferr]

[err] 5
together with CO an
formula (XI) [err]
is OH or NH2.

WO 97/25324

10

32
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in a

formula (XI11)
is one of the abovenenti oned

reacting a conpound of the gener gerEpofRoies
34

where Y[err]
has t he abovenenti oned neani ng,

b)
H - B2
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[err] 5 wthn=1o0r 2, wi th a conpound of the general formula

(XV) [err] 10 where Y[err] is Br, d or |, and Ar2 has the above
meani ngs, by - known processes as described, for exanple, by S. C
Buchwal d eWwodhasazg\ngew. Chem 1995, 107, 1456 or J.F. Hartweg et al.,

Tetrahedron Lett 1995, 36, 3604 and J.K. Stille et al., 15 PAHEG e
1986, 98, 504 or Pereyre M et al., Tin in 36 Organi ¢ Synt hesi s,

Butterworth 1987; or c) reacting a conpound of the general fornula (XVl)
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20 [err] 25 where n = 1 or 2, with a compound MAr2 where Mis
a netal such as Li or MyY2. MAr[err] can be obtained from conpounds
of the formula XV by met hods known fromthe literature. 30 Conpounds
of the type of “Q[J,ﬁé:&]‘_ and Ar2 are either known or can be prepared by
known processes as described, for- exanple, in AR Kat ri t zRET/ERYV00RSE S
(ed.) "Conprehensive Heterocyclic Chem stazy", Per ganon Press, or "The
Chem stry of -Heterocyclic Conpounds", J. Wley & Sons Inc. NY and the
literature cited therein. 35 - .
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34,

.. Scand. 1991,
Act a %’rmr%ﬁf%m,
1964,

W Schroth et al.

processes
143 45 1-azacycl ooct anones:

and 1, 5-di azacycl oal kanes:

389,

I\/aj ahrzah et al

1, 4-

known or can be prepared by

Chem

for exanple
zacycl ooct - 6- enes:

O g.

Acta Chem 40
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5

O Z. 0050/ 46513

. 145 WQ

32
Chem 1969,
Leonard et al.

Compounds of type B are either
621

simlar to known ones,
Bl[err]rjeson et al.
1975,

1066

45,
N. J.
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.an

The reactions
di met hoxyet hane,
ket one, or

Chem Soc.

Bul |
acet at e,
et hyl

conpounds and the starting materials and

5 can al so be prepared by nmethods simlar to those described

at t enpBECHEPY7498106

bet ween roomtenperature and.the boiling gwint of 10 the sol vent used.
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et hyl
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A. Yokoo et al.
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Woﬁuggzj‘cations nenti oned at the outset.

29,

pat e
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1956,
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An acid-binding agent is present if required. Suitable aci d- bi ndi ng
agents are inorgani c bases such as sodi um or pot assi um car bonate, sodi um
nmet hoxi de, sodi um et hoxi de, sodium hydride or organonetal lic conpounds

such as butyl|i tiyipwsn&hs 20 al kyl magnesi um conpounds, or organi f':ﬁﬁﬁﬁﬁoﬁkmh
vent

as triethylam ne or pyridine. The latter can also act as so
The reactions take place where appropriate 4% th use of a catal yst such
as transition netals or conpl exes thereof, eg. Pd(PPh3)4, 25 Pd(QAc)2 or
Pd(P(oTol )3)4, or of a phase-transfer catalyst, eg. - tetrabutylammmonium
chloride or tetrapropyl ammoni um brom de. The crude product is isolated
in a conventional way, for exarrple by filtration, renoval of the sol vent
by distillation,gor 30 extréctlon rom t hejr eacpi on mgure etc. The b
resul ting corrpoundsio Gani b @r £d§ryaﬂ?c@ﬁv‘én£®a5/ Eogrge@argle by
recrystallization frbnaBobvéht 3 dhrgmid ofr &bt y Zofvedsko® 3 8 3
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into an acid addition conpound. 35 The acid addition salts are prepared in
a conventional way by m xi ng the free base with the appropriate acid,
wher e appropri ate in solution in an organic solvent, for exanple a | ower
al cohol sucqwégugg%ﬂanol, et hanol or propanol, an ether such as nethyl
t-butyl ether, e such as acetone or nethyl ethyl ket MS/ERRPOCIP6 an
ester such as ethyl acetate. To treat §pe abovenenti oned di sorders, the
conpounds according to the invention are adm nistered orally or
-parenterally (subcut aneously, intravenously, intranmuscularly, 45
‘intraperitoneally) in a conventional way. Adm nistration can al so
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t he

ul e
nfCTHERI7/90306 o ¢
pati ent

adm ni stration a@ about 1 to 500 ng per

As ar

condition and wei ght of

O Z. 0050/46513

take place with vapors or sprays through the nasopharyngeal

The dosage depends on the age,

5 pawioarksagpd on the node . of adm nistration.
dose of active substance is about 10 to 1000

day on oral

REPLACEMENT SHEET .( RULE 26)
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day on parenteral adm nistration. 10 The invention also relates to

phar maceuti cal conpositions which conpri se the conpounds
according to the invention. These conpositions are in the form of
t he conventio n@g idor liquid pharmaceutical presentations,
for exanple as l? d or (film)coated tablets, BEHEPA7#8106
powders, granules, 15 suppositoriegs solutions or sprays. The active
subst ances can for this purpose be processed with conventional
pharmaceutical aids " such as-tabl et binders, bul king agents,
preservatives, tablet di sintegrants, flow regul ators, .
pl asticizers, wetting agents, di spersants, enulsifiers, solvents,
rel ease-sl ow n? agents, Zd anti o c:g ant s, and/ or propes\lllgnt gases (cf.
'H. Sucker et al., Phar fazeut iz ciie Tethnol Fyi e, ] erag,
Stuttgart, 1978). The esent,a@t‘gons Bptaifed in &hig ﬁ:@y nor nal |y
contain from1l to 99% By wei @'ut of agtlv%substaﬁceg 5
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30
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25 The foll ow ng exanples serve to illustrate the invention w thout

limting it.
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Melting point 187-188[err]C 5 The 4-hydroxypyrim dines of the formula
[err] were obtained in a simlar way. 15 R M p.

[[err]C t - CAHO 169 n- C3H7 120 CF2al

a6

«CHg-C{=CHg)-CHz-
«(CHo)g-
«(CHal3

10

1s

CHz-(:Hﬁc S
CHz-N CHga S

20

CHy-CHp CHy-CH=C -CHz
CH>
Hz

Ve
Me
H

25

18ut
iProp
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CN
C=CH
H

35

NHMe H’
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NEL
NCHg
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R MP. [[err]( t-Clerr]Herr] oi | n-Clerr]Herr]
oi | CF[err]d oil 40 c)
1-[2-t-Butyl-6-trifluoronethyl pyrimdin-4-yl]hexahydro- (I H)-

1, 4-di azepi ne  wopords30 (0.18 nol) of honopi perazine were di sx(;_g‘l,%%g%% 225

m  of et hanol and, while refluxing, a solution of 7.2 g
of the chloride obtained in b), dissolved #8 10 m of et hanol , was
added dropw se over the course_of 1 h. After reacting for a further
30 min, the cooled m xture was worked - O Z. 0050/ 46513
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15 up by adding 200 ml of water and extracting several tines

with a total of 200 ml of nethylene chloride. The organic phase was
then washed with water, dried with anhydrous sodi um sul fate and
concentrated. _The required conmpound was obtained 5 . as a yellow sh oi
whi ch was fur YRY2#8cessed unpurified. Yi el d: 98% of PCREBP?00106

The foll owi ng conmpounds were obtained i m9a correspondi ng way:
1l-aryl -1, 4-di azepine of the formula: 10
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5 g (0.0165 nol) of the conpound
PCT/EP97/00106

refluxed together with 2.5 g (0.025
51

3.15 g (0.02 nol) of

d)
1-[2-t-Butyl-6-trifluoronethyl pyrimdin-4-yl]-4-(3-chloro-

35
propyl ) hexahydro- (I H) - 1, 4-di azepi ne 40

obt ai ned above whggssf)  were
1- br ono- 3-chl oropropane in 50 m of

nol ) of triethylam ne and

[err]
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extracted
dryi ng and
O Z

YWehgporhéits

and 45
chr omat ogr ap
(RULE 26)
Yield: 4.8 g (77% of theory)

16 52

REPLACEMENT SHEET

The .resi due obtai ned after
ied by flash

10 h. The solvent was then renoved by

and the resi due was washed with water

G ohBgRe PUT T T

tetrahydrofuran for
distillation,

wi th et hyl.ene chlori de.
concentrating

of yellow oil .
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0050/ 46513
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45 O Z. 0050/ 46513 17 Preparation

of the final product 59 (0.013 nol) of the product obtained in d) were
di ssolved in 25 m of dinethylfornmam de and added dropwi se to a stirred
solution at 10%8?{45&8‘240]: 2.03 g (0.016 nol) of 2-thiouracil, g&rapetiodres
(0.016 nol) of Ti um hydroxide and 1 g of sodiumiodide in 50 m of

di met hyl f or mami de over the course of 1 h.58fter reaction for 3 hours, the
sol vent was renoved by distillation under reduced pressure, and the

resi due was mxed with 150 m of water-
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and extracted twice wwth ethyl acetate. The residue obtained 10 after
washing with water, drying with sodium sul fate and concentrating was
purified by chronmatography. (Flash chromat ography, silica gel, nobile |
phase net hyl ene chloride with 2. 5- 5% net hanol ) Yield: 4 g of pale oil
15 NMVR CDC13 WOP#PP4 1 3(s, 9H): 1.85-2.25(m4H); 2.6(m 4H): P ’E'(%@M

3.2(t,2H); 3.5(m2H); 4.0(m2H); 6.2(d, BH); 6.5(s, 1H); 7.8(d; 1H)

The substance was obtained as fumarate by adding an et hanolic sol ution
with fumaric acid. 20 C2TH29F[ err]-N6OS [err] C4AH404 MN 586. 6 Mel ting
point: 188-189[err]C The conpounds listed in the follow ng Table 1 were

obtained in a 25 simlar way usijng various hal oal kyl -1, 4-di azepi nes (eg.
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vari ous nercapto-substituted heterocycles such as thiouracil,
5-am no- 2-nercaptotri azol es and 5-am no- 2- ner capt ot hi adi azol e: Table 1
30 [err] 35 Ex. No. Arferr] alk Arferr]

Mp. [[err]C] woems3a OH
[err] 155-162 [err] [E?Brr] [err] 45“’“97’00106

“CHa-C(=CHa)-CHp-
«CHa-CH(CHa)-CHo-

~CH2-CH-CH—CH2-
-(cHz)a-

-(CHp)4-
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[err]
Oxal at e
REPL ACENMENT

10

15

20

a5

83- 85 3 [err] [err]
[err] 45
SHEET ( RULE 26) O. Z. 0050/ 46513

WO 9725324 ) PCT/EP97/00106

59
Beispiele fiir galenische Applikationst
A) Tabletten

Auf einer Tablettenpresse werden in iblicher Weise Tabletten fol~
gender Zusammensetzung geprefit:

40 mg Substanz des Beispiels 1

120 mg Maisstirke

13,5 mg Gelatine

4S5 mg Milchzucker

2,25 mg Aerosil® (chemisch reine Kieselsdure in submikroskopisch
feiner Verteilung)

6,75 mg Kartoffelstdrke (als 6 $iger Kleister)

B) Dragees

20 mg Substanz des Beispiels 4
60 mg Kernmasse
70 mg Verzuckerungsmasse

Die Kernmasse besteht aus 9 Teilen Maisstidrke, 3 Teilen Milchzuk-
ker und 1 Peil Vinylpyrrolidon-Vinylacetat-Mischpolymerisat
60:40. Die Verzuckerungsmasse besteht aus

5 Teilen Rohrzucker, 2 Teilen Maisstérke, 2 Teilen Calciumcarbo- -
nat und 1 Teil Talk. Die so hergestellten Dragees werden an-
schliefend mit einem magensaftresistenten Uberzug versehen.

s

40

45

Fiir die Bindungsstudien wurden klonierte humane D3-Rezeptor-expri-
mierende CCL 1,3 M4usefibroblasten, erh#ltlich bei Res. Biochemi-
cals Internat. One Strathmore Rd., Natick, MA 01760-2418 USA,
eingesetzt.

Zellpriparation

Die D; exprimierenden Zellen wurden in RPMI-1640 mit 10 $ f&talem
Kélberserum (GIBCO Nr. 041-32400 N); 100 E/ml Penicillin und 0,2
$ Streptomycin (GIBCO BRL, Gaithersburg, MD, USA) vermehrt. Nach
48 h wurden die Zellen mit PBS gewaschen und mit 0,05 & trypsin-
haltiger PBS S min inkubiert. Danach wurde mit Medium neutrali-
siert und die Zellen durch Zentrifugation bei 300 g gesammelt.
Zur Lyse der Zellen wurde kurz das Pellet mit Lysispuffer (SmM
Tris-HCl, pH 7.4 mit 10 % Glycerin) gewaschen und danach in einer
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18 Ex. No. Arferr] al k Arferr]

Mp. [[err](C] CF3

177-182 4 ) [err] Fumar at e
S WO 97/25324 CF3 PCT/EP97/00106
72-74 10 [err]

[err] [err] 116- 119 69 [err]

Konzentration von 107-Zellen /ml Lysispu_ffer 30 min bei 4°C inku-
biert. Die Zellen wurden bei 200 g 10 mizni zentrifugiert und das
Pellet in fliissigem Stickstoff gelagert.

5 Bindungstests

Fiir den Dy-Rezeptorbindungstest wurden die Membranen in Inkubati-
onspuffer (50 mM Tris-HCl, pH 7.4 mit 120 mM NaCl, 5 mM XCl, 2 mM
CaCl;, 2 mM MgClz, 10pM Quinolinol, 0,1 % Ascorbinséure und 0.1 %

10 BSA) in einer Konzentration von ca. 106 Zellen/250 pl Testansatz
suspendiert und bei 30°C mit 0,1 nM 125Jodsulpirid in Anwesenheit
und Abwesenheit von Testsubstanz inkubiert. Die unspezifische
Bindung wurde mit 10-6M Spiperon bestimmt.

15 Nach 60 min wurde der freie und der gebundene Radioligand durch
Filtration ilber GF/B Glasfaserfilter (Whatman, England) an einem
Skatron-Zellsammler (Skatron, Lier, Norwegen) getrennt und die
Filter mit eiskaltem Tris-HCl-Puffer, pH 7,4 gewaschen. Die auf
den Filtern gesammelte Radicaktivitdt wurde mit einem Packard

20 2200 CA Fliussigkeitszintillationszidhler quantifiziert.

Die Bestimmung der Kj-Werte erfolgte iiber nichtlineare Regres-
sionsanalyse mit dem Programm LIGAND.

25 2) D.-Bindungstest
Zellkultur
HEK~-293 Zellen mit stabil exprimierten humanen Dopamin-D2A-Rezep-
30 toren wu;den in RPMI 1640 mit Glutamax I™ und 25 mM HEPES mit 10%
fdtalem Kilberserumalbumin kultiviert. Alle Medien enthielten

100 Einheiten pro ml Penicillin und 100 pg/ml Streptomycin. Die
Zellen wurden in feuchter Atmosphiire mit 5% CO; bei 379C gehalten.

35 Die Zellpréparation fiir Bindungsstudien erfolgte durch Trypsini-
sierung (0,05% Trypsinldsung) flir 3-5 Minuten bei Raumtemperatur.
Danach wurden die Zellen bei 250 g 10 Minuten zentrifugiert und
30 Minuten bei 4°C mit Lysispuffer (5 mM Tris-HCl, 10% Glycerol,
pPH 7.4) behandelt. Nach Zentrifugation bei 250 g fiir 10 Minuten

40 wurde der Riickstand bei -20°C bis zum Gebrauch aufbewahrt.

Rezeptorbindungstests

1) Dopamin-D;-Rezeptor "low affinity state” mit 125I-sSpiperon (81
45 TBg/mmol, Du Pont de Nemours, Dreieich)
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15
[err]
[err]

[err]
[err]

20

- CH2- G CH2- 174-180

[err] Oxal at e :
[err] 60- 70
" " Oxal ate
WO9I2s324 [ err) [err] 166-167 25 PCI/E97/00106
Fumar at e [err] &1

10

15

20

25

30

35

40

45

Die Ansétze (1 ml) setzten sich zusammen aus 1 x 105 Zellen in In-
kubationspuffer {50 mM Tris, 120 mM NaCl,-5 mM KC1l, 2 mM MgCl, und
2 mM CaClz, pH 7,4 mit HC1l) und 0,1 nM 125I-Spiperon (totale Bin-
dung) oder zusiédtzlich 1 puM Haloperidol (unspezifische Bindung)
oder Priifsubstanz.

Nach erfolgter Inkubation bei 25°C fiir 60 Minuten wurden die An-
séitze Uber GF/B Glasfaserfilter (Whatman, England) an einem Ska-
tron-Zellsammler (Fa. Zinsser, Frankfurt) filtriert und die Fil-
ter mit eiskaltem 50 mM Tris-HCl-Puffer, pH 7,4 gewaschen. Die
auf den Filtern gesammelte Radiocaktivit&it wurde mit einem Packard
2200 CA Fliissigkeitszintillationszdhler gquantifiziert.

Die Auswertung erfolgte wie unter a).

Die Bestimmung der Kj-Werte erfolgte iiber nichtlineare Regres-
sionsanalyse mit dem Programm LIGAND oder gurch Umrechnung der
IC50~werte mit Hilfe der Formel von Cheng und Prusoff.

Die erfindungsgemidfien Verbindungen zeigen in Qiesen Tests sehr

gute Affinitidten am D3-Rezeptor und hohe Selektivitidten gegenﬁber
dem Diy-Rezeptor.
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10 -
110-115
[err]
136- 140
chl ori de
95-98

-

Die folgenden Tlérbindungen wurden durch die oben beschriebenen

[err]

13

Verfahren erhalten:

55-60
[err]

Oxal at e

CF3

[err]

€2

[err]
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[err] 45 Exanple 24

4- Br onbbenzoi ¢
acid-[4-{-4-(2,6-bis-t-butyl-4-pyrimdinyl)}-
(hexahydro- (I H) -1, 4-di azepi n-1-yl -)butyl ]am de [ sic]
20

0. Z. 0050/ 46513

WO 97/25324 PCT/EP97/00106
67
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[err] 5 Br Preparation of the starting materials a)

Hexahydro-|1 H 1-[ 2-t-butyl-6-trifl uoronethyl-4-pyrimdinyl]-4-
(4-phthalimdobutyl)-(IH)-1, 4-diazepine [sic] 10 10 g (0.033 nol) of
the di azepine & pﬁ{) in Exanple 1c) were refluxed W tgeriepo7/601660- 035
nol ) of f ronobutyl )phthalimde and 9.1 g (0.066 nol) of

pot assi um carbonate in 120 m of acetonitrilggfor 8 h.. The 15 m xture
was filtered and the filtrate _was concentrated The resi due was
processed further unpurified. -

Schmelzpunkt [°C]
101 - 105
(Oxalat)

127 - 129
{Oxalat)

aAr?
' CF. 3
—(CHy)— ‘C§<
CFCl

—(CH)s—
—8§—(CH,)5—
—S—(CHy)5—

HZNJ\I

Bsp.-Nr.
474
475
476
477
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Yi el d:
et hanol .

a simlar way:

16.2 g (98% of theory)

A sanple was recrystallized from
Mel ting point 97-990C 20

The followi ng were obtained in

[err] 0. Z. 0050/ 46513
WO 97/25324 PCT/EP97/00106
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21 h)

(4-am nobutyl)-1, 4-di azepi ne
descri bed above under a) were 5

in 200 m of eﬁkﬁﬂ@&n4
suc

off with
taken up in ethyl

acet at e,

and agai n evaporated. 10

oil.

filtered again,

Hexahydro- 1H 1-[ 2-t-butyl -6-trifl uoronet hyl -4-pyrimdinyl]-4-

15 g (0.03 nol) of the product

refluxed with 6 g of hydrazine hydrate
for 2 h, and then the precipitatepepgpérdoiosr ed
on and the filtrate was evaporated. The residue was

waghed with wat er,
_ 9.2 g (83%of theory) were obtained as an
The following were obtained in a sinilar-way:

dri ed

[err]

v
o ® 3 ® 3
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Preparation of the fina

obt ai ned above under

product s:

triethylamine in 60 m of

nol ) of

dropwi se at rodkPPE

4- br onopbe

3 g (0.0083 nol) of the product

b) were 40 dissolved with 0.9 g (0.009 nol) of
tetrahydrofuran,. and a sol ution of

2 g (0.009

nzoyl chloride in 10 m of tetrahydrof uranesyasrymoses
1p€r ature over-the course of 10 min. After
72
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1 h, the solvent was renoved by distillation under
the residue was m xed with water and extracted O Z. 0050/ 46513
22 twice with nmethylene chloride. The dried and concentrated sol vent
phase was purified by flash chromatography (silica gel, nobile hase
met hyl ene chl Wﬁ@sﬁ%‘/t h 3% nmethanol ).  Yield: 4.2 g (93% ofCtf 5#)
Melting point 125-127[err]C (fromdii soprop’\sl et her /i sopropanol)
C28H42Br N50  (544. 6)

~5

3
5| =3 23
e o , 8
E‘ ﬁg §é
é
Q O
2 |
’S 2 = ©
J &8 | & | 8 3
& b & 5
| | | |
L oA s .
T N
Q. T £
é’ ¥ e - -
0
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The conpounds listed in Table 2 bel ow were obtai ned using vari ous am no
derivatives (simlar to 24b) and known benzoyl chlorides. 10 Table 2

WO 97/25324 ' PCT/EPY7/00106

74

Schmelzpunkt [°C]

Ha

CF,
OCH,

CF,CF,CFa

CF,CF,CFa

A
—S§—(CHy)s—
—"S"'CHZ—@ CHz“"“
—8§—(CHp)a—
—5—(CH)s—

H,

L
b
A
N—N
b
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[err]

Exanmpl e 31 45

4-[4-{4-Benzyl oxy- 2-pyri mdi nyl } am nobutyl]-1-[2-t-butyl-6-tri-

fl uoronet hyl - 4- pyr.i m di nyl ] hexahydro-1 H 1, 4-di azepi ne. [ si C] oxal at e
WO 97125324 ' PCT/EP97/00106
76
o
g
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g
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X o g
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[err] 10

5

23

0. Z. 0050/ 46513

PCT/EP97/00106

WO 97/25324
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2.7 g (0.007 nol) of the am no conmpound prepared in Exanpl e 24b) wer e
I ntroduced with 0.3 g of sodium hydride (0.009 nol) into 20 m of

di et hyl f ormam de. After reaction for 1 h, 1.6 g (0.006 nol) of
4-benzyl oxy- 2- et hyl sul fonyl pyri m di ne (prepared 15 by oxi di z]

4 benzyl oxy. 2. WORTASHE capt opyr i i dino) . di 8s0lved  in 10 miTGEPeI00I0s
di met hyl f or mam de, were added, and the m xtugg was stirred at room
tenperature for 72 h. Subsequently, water was added, the m xture was
extracted with ethyl acetate, and the solution was-dried and

~ L

concentrated. The 2p=restrare=—was—perrfred—by—gotommciro ograpty—tsilica
gel, met hyl ene chj @ {de with 4%]|met hanol) Pure yield: (1.0 g (30% pf
theory)  Oxalate: Mb{ing point 1§45-150[err]¢ [ err] H38F3N7O C2H2p4
(647.7) 25  Exanpl b 482: 0
1-[2-t-Butyl-6-trif db'onethyl-4-pyrinidinyl]-4-[4?{4-hyd oxy- 2-
. -
& o
g ©
(]
Y o 0 .z'>[\ﬁ
z
| l
N (5]
g X
o 3 L, | o O
T x |
O=0 0=0
< ! 4 g lN

| N
Wﬁz)\
&n
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Begp.-Nr.
514
515
516
517
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pyri m di nyl }am nobut yl } hexahydro- (I H) -1, 4-di azepine [sic] 30

CH 35 [err] 0.7 g (0.001 nol) of the conpound
described in the previous exanpl e was hydrogenated in nethanol with

pal | adi um on car bon catal yst (10% Pd) under normal condit]i Yi el d:
0.6 g (100% o™Q¥B824)  Melting point 111-115[err]C 'reBonibios
C22H32F[ err] N70- CJ err] H404 (557 .5) 29 -

Schmelzpunkt [°C]
75 ~ 80
110 - 112
(Hydrochlorid)

#5 | » £9 | 9
L ) o~ o
| | |

A~ ot

z—T >—T Z—T
T T T 3
O o o I
u
A I 2 5 g
N n 0 [} 0
&
[ ]
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Exampl e 33: 45

1-[2-t-Butyl-6-trifluoronethyl-4-pyrimdinyl]-4-[4-(4-hydroxy-2-

pyri m di nyl ) butyl - hexahydro-| H 1, 4-di azepi ne [sic]
REPLACENMENT SHE@I)’(’E\B&F 26) O Z. 0050/46513
24 : .

80

PCT/EP97/00106

Schmelzpunkt [°C]
78 - 80
95 - 97
{Eydrochlorid)
142 - 145

80 - 91

2

CH,
&—CHZ—
CH

A
—S—(CHy)s—

—8—CH,-

_.CHz_..

H,

—-—s—cuz-g

P
Ha

CHy

Bsp.~Nx.
522
523
524

525
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[err] a) 1-[2-t-ButyI-6-trifIuoronefhyl-4-pyrinidinyl]-4-(4-cyano-

but yl ) hexahydro- 1, 4-di azepi ne 10 9.1 g (0.03 nol) of the diazepine
from Exanpl e 1c) were di ssolved with 3.5 g (0.03 nol) of :
5-chloroval eronitril e and 9.1 g of triethylamne (O. in 100
m of WOPER¥$4 f or mani de and heated at 100[err]C for 8%’%&7)@1]"9 The
sol vent was then renoved by distillation under reduced pressure,
wat er was added, the mxture was extracted Wth ethyl acetate, and
. this phase was dried with sodium sul f.ate. and concentrated. The
resi due was pr oCe §sootmfubbiai ol
v 9
br 2 o » =]
g L v L] §
¥ 8 : i g
r g >
[ 5 z
S A
0
[ (o]
I
iy G
a
O

CHz—

A
1
—8—CHy-C—
—S—(CHy)g—
—S5—(CHy)s—
—8&—(CHp)g—

L el s
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>
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afl @ ] ] b
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unpufified. 20 Yield: 9.1 g as brown oil b)
1-[2-t-Butyl-6-trifluoronethyl-4-pyrimdinyl]-4-(4-am di no-

but yl ) hexahydr o- 1, 4-di azepi ne hydrochl oride 25 9.1 g (0.024 nol) of
the nitrile de ({##gé above were dissolved in 2 m of perizaswoorcand 50
m of methyl ene ™ C I'de (bot h anhydrous) and, while cooling to
0-10[err] C, dry hydrogen chloride gasgyas passed in to saturation.
After stirring overnight, the precipitate was filtered off with
suction and 30 the filtrate was concentrated. - Yield: 7.6 g (58%
of theory) fetrtt=ertr—of=—trire—ft-rrrat—progduct T ag (0. orjnol ).
of the am di ne des{ﬁd above werle stirred wi th tHe sodi um cok‘pound
of ethyl formnyl acetlpt-e (preparatidn 35 J. |Og. Chem 35 (1970), 2%15 et

seq.) (2.8 g (0.02pwl)) ip
: o
™

&

SGIunn'lzpunké_
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L
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50 m of water and 20 ml of tetrahydrofuran overnight. The reaction

m xture was then extracted several tinmes wth ethyl acetate, and the
organi ¢ phase was dried and concentrated. The residue was purified
by col umm chromat ography (silica 40 gel, eluent nethyl eﬁﬁé B@ioge W th
4% met hanol ) WO925324¢j | d: 1.9 g (42% of oil NVR:  ( :
1.3(S,9H); 1.8-2.0(m4H); 2.0(m 2H); 2.4-2.6(mbr,6H); 2.5(t,2H);
3.5(m1H); 4.0(m2H; 6.2(d, 1H); 6.5, 1H); 7.8(d, 1H 45
C22H3[ err] F3N6O (425.5) - . REPLACEMENT SHEET ( RULE
26) :
o
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O Z. 0050/ 46513
C22H[ err] F3N6O .
(deconposi tion)
1-[2-t-Butyl-6-trifluoromethyl-4-pyrimdinyl]-4-[3-{4-benzyl
] hexahydro- (I H) -1, 4-di azepi ne [sic]

C2H204

2-pyrini di nyl } %9 BFA5#A

(542.5)
Exanpl e 34

25

Oxal at e:
Melting point 173-177[err]C

Cpﬁi‘ﬁmmom
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[err] a) Starting materi al 8.9 g (64.5 mmol ) of

3-brono- 1- propanol were taken up in 50 mM of abs. THF, and 6.52 ¢
(64.5 mol) of triethylamne, a 20 catal yti c anmount of sodi um i odi de
and 16.2 g (53. 7 _mmuol) of t he azepine prepared in Ex wer e
successi vel y ¥@fEgss and the mixture was refluxed forg@hﬁ”}bﬁ@P

wor kup, the precipitate salts were filtered off and the nother

| i quor was . concentrat ed under reduce(?spressure. The resulting oil

“was 25 t aken up in dichl®ronet hane, and the organic phase was washed

“with water, dried puetmsadiimsuliate aod theo pucifiod by :

Schmelzpunkt [°C]

CF,CF3

F,CF3
CF,CF,
CF,CFy

A
—S5—(CHy)y—
—S—(CHy)s—
—S—(CHy)s—
—S&—(CHy)5—

2—1L
e < &
o n
“
T 9 @ 4 0
o n n ["1] [74]
2
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col um chromat ography (Si @2, nobile phase CH2C 2: MeOH=98: 2) to

result in a colorless oil. Yield: 10.11 g (53% 30 b) Final

pr oduct 0.26 g (8.52 mmol) of sodium hydride (80% was added in
portions to 2.45 f.the product described above, dissol ved pcrrperndits 25
m of abs. DIVF,w%?”fsa@mterrperature under a protective 35 gas
atmosphere, and the mxture was stirred for 3ggmn. Then 1.5 g (5.68
~mmol ) of 2-net hanesul f onyl - 4- benzyl oxypyri m di ne (prepared by

met hods simlar to the literatfure: WE: Barnett, : R F. Koebel ,
Tetrahedron Lett. 1 ssotved—T 5o ars.. oM,
wer e added dropw se. 40 m xfure was wor ked up by popri ng
.into water and extr g wifth tert-butyl nmethyl ether. The orghnic
- phase was washed piwith water,| dried overjsodiumsulfate, filtered and
- concentrated under r ed pressurg. The resulfing oil was

A
—S§—(CHy)s—
—S—(CH)—
—S§—(CHy)s—
—§—(CHy)s—

oI
&H,

H, N—B\
¢H,
ot

546
547
548
549

Bsp.-Nr.
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purified by colum chromatography (Si @2, nobile phase 45 CH2C12: Me(H =
98:2) to afford the substance as an oil. Yield: 1.6 g (2.9 mol,
529% To formthe hydrochloride, the oil was dissolved in ethyl
REPLACENMENT SHEET %JLE 26) O Z. 0050/ 46513

26 acHAPM0 et hereal hydrochloric acid was adddFRFaupo106
protective gas, and the resulting salt was f7iltered off with

o
b
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sucti on.
(581.1)

Mel ting point:

Exanpl e 35

110-112[err]C 5

d err] H36C F3N602

1-[2-t-Butyl-6-trifluoronethyl-2-pyrimdinyl]-4-[3-(4-hydroxy-2-

OH

pyrim di nyl)
_ [e

r

OW(%WM hexahydro- (| H) -1, 4-di azepi ne [sic] 10 per/EPo7/00306
r]
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1.4 g (2.6 mol) of the substance from Exanple 34, dissolved in 20 40 m of
ethyl acetate, were m xed at roomtenperature with 0.2 g of Pd/ C (10% Pd)
and hydrogenated with hydrogen at 40-50[err] C under at nospheri c pressure.
After the reaction was conplete, the catalyst was filtere fFf wt
suction and, Q¥25¥dshing with . ethyl acetate, the fi Itrag’ %ﬁo'&
concentrated under reduced 25 pressure. Yigld: 1.2 g (100% To formthe
hydrochl oride, the oil was dissolved in eth acet ate/ Et 20, et hereal
hydrochl ori ¢ aci d was added under protective gas, and the resulting salt

was filtered off H-&O—sue{-u—e-n— : Gl ey
Cerr]Herr]d F3N 491) The[ conpounds ntioned injthe foll ow g
Tables 3 to 17 ar€ obtained in a simlar y. _
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Die obigen Verbindungen, die nicht durch den Schmelzpunkt

charakterisiert sind, besitzen die folgenden NMR-Spektren

(de=DMSO) :

Bsp.~-Nr.
476

477

481 Oxalat

484 Oxalat

491 Oxalat

492

493 Oxalat

1,8-2,1 (m,4H); 2,6-2,7 (m,4H); 2,8 (t,2H); 3,2
(t,2H); 3,5-3,7 (b,2H); 3,7-3,9 (b,2H); 4,5
(d.2H); 5,1 (t,lH); 5,2 (s,1H); 6,1 (d,1H); 6,2
{m,2H); 7,3 (m,5H}; 7,7 (m,2H); 7,8 (d,1H)

1,8-1,9 (m,4H); 2,5-2,6 (m,4H); 2,7 (t,2H); 3,0
(t,2H4); 3,3 (s,3H); 3,5-3,8 (b,4H); 4,2 (s,2H);
4,5 (d,2H); 5,1 (t,1H): 5,2 (s,1H); 6,2 (m,2H);
7,3-7,4 (m,5H); 7,7 (m,2H)

2'1 (b'4H): 3'2-3'4 (m'BH); 3'6 (S'BH); 3,7
{b,2H); 6,6-6,8 (m,3H); 7,2 (t,1H); 7,6 (m,3H);
7,7 {m,2H)

2'0 (prH): 2'8-3'0 (b'4H); 3'4-3'5 (m,‘H); 3'6-
3,7 (b,2H); 3,9 {(s,2H); 5,3 (d,2H); 6,1 (d,1H);
6,5-6,8 (m,3H); 7,21 (t,1H): 7,9 (d,1H):

(b,2H); 4,1 (b,2H); 7,1-7,3 (b,1H); 7,5 (m,3H);
7,6 (m,2H); 8,6 (s,1H);

1,7-1,9 (m,4H); 2,6 (b,2H); 2,8 (b,2H); 3,1
7,8 {d,1H); 8,5 (s,1H):

1,9-2,1 (b,4H); 2,7 (s,3H); 2,8 (t,2H); 3,0-3,3

(b,6H); 3,3 (s,3H):; 3,4 (t,2H); 3,7 {b,2H); 6,3
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495

497

498

499

500 -

501

502

Fumarat

Fumarat

Fumarat

Hydro-
chlorid

Fumarat

Fumarat

PCT/EP97/00106
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{s,3H); 3,3-3,5 (m,4H); 5,9 (s,2H): 6,2-6,5
(m,3H); 7,0 {(m,1H);

1'6-1'8 (mIZH); 1,8-2;0 (b,ZH): 2,5"2’7 (b,AH);
2'8"2,9 (m'4H): 3'2 (5'3H); 3,7-3'9 ‘m'qH)U. 5,9
{b,2H);: 6,5 (s,2H); 7,4 (d,1H);

1'3 (S,gﬂ)3 1'8’2'1 (b'4H); 2'7-3'0 ‘b,SH): 3'3
6,7 (s,1H);

1,3 (s,9H): 1,9 (b2H); 2,2 (s,2H); 2,5 (b,2H);
2,7 (b,2H); 3,1 (s,2H); 3,4 (s,3H); 3,7 (s,2H):
3,8 (s,3H); 3,9 {s,3H); 5,0 (d,2H); 6,5 (s,1H);
6,9 (d,1H); 7,5 (d,1H); 7,7 (s,1H);11,3 (b,1H);

1,3 (s,9H); 1,7-1,9 (b,4H); 2,5-2,7 (b,4H):; 2,8-
2,9 (b,2H): 3,1 (t,2H); 3,6-3,7 (b,2H):; 3,8-4,0
{b,2H}; 6,1 {(d,1H); 6,6 (s,2H):; 6,9 (d,1H}; 7,8
(d,1H)

1,3 (slgu); 1'8"2'0 [m,‘iH); 2'6 (m'4H); 2'8
4,1 (b,2H); 4,4 (b,2R); 6,5 (s,1H)

1,3 (s,9H); 1,8-1,9 (b,2H); 2,5-2,6 {b,2H); 2,7
(b,2H); 3,1 (s,2H); 3,6-3,7 (b,2H); 3,7-4,0
{m,4H}: 5,1 (s,1H):; 5,2 {s,1H); 6,1 (d,1H}; 6,6
{s,2H): 6,9 (d,1H); 7,8 (d,1H) '
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503 Fumarat
504 Fumarat
505 Fumarat
506
507
508

-~

1,3 {s,9H):
2,8 (b,2H);
(b,2H); 3,7
5,1 (s,1H):
7,7 (m,2H}

1,3 (s,9H):
(b,2H); 3,1
3,7 (b,28);
(s,2H); 6,6

1,3 (s,9H);
(tIZH); 3,1
6,5 (d,1H);

(m,4H); 2,7
4,0 (b,4H);

0,9 (t,3H);
2,1 (b,2H);
3,3 (s,2H);
{b,2H); 5,1
{(d,18); 7,8

0,9 (t,3H);:
1,9 (m,2H);
3,2 (S,2H):
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1,8-1,9 (b,2H); 2,5-2,6 (b,2H); 2,7-
3,2 {s,2H); 3,6 {(s,3H); 3,6-3,7
(s,2d); 3,6-4,0 (b,2H); 5,0 (s,1H):
6,6 (s,2H}; 6,9 (d,1H); 7,6 (m,3H);

1,8-1,9 (b,2H); 2,5 (b,2H); 2,6-2,7
{s,2H); 3,3 (s,3H); 3,4 (s,2H):; 3,5~
3,8-4,0 (b,2H); 4,9 (d,2H); 6,0
(s,2H):; 6,9 (d,1H)

1,7"1’9 (b'4H’; 2,5"2'7 (b,4H); 2'8
(t,2H): 3,2-4,0 (b,4H); 6,1 (d,1H):;
6,6 (s,2H); 7,8 (d,1H); 8,2 (d,1lH)

1,8 (m'ZH): 2'1-2'2 (b'ZH): 2'6
(t,2d); 3,0 (t,2H); 3,4 (s,3H); 3,5~
416 (b, 2H) ; 612 (d4,1H): 8,2 (d,1H)

i,3 (s,QH): 1,4 {m,2H); 1,7 (m,2H):
2,6 (t,2H); 2,7 (t,2H); 2,8 (t,2H);
3,6-3,7 (b,2H); 3,8 (s,2H); 3,9-4,0
(s,1H); 5,2 (s,1H): 6,1 (s,1H); 6,2
(d, 1H)

1,3 (s,9H); 1,4 (m,2H); 1,7 (m,2K):
2,6 (m,4H); 2,7 (t,2H); 3,1 (d,3H);
3,3 (s,3H); 3,6 (m,1H); 3,7 (s,2H):

3,6-3,8 (b,4H}; 5,0 (d,2H); 6,0 {s,1H)

ERSATZBLAIT (REGEL 26)



[err]

WO 97/25324

" PCT/EP97/00106

117

509 Dihydro- 0,9 (t,3H); 1,3 (m,2H); 1,4 (s,9H); 1,7 (m,2H);

510

511

512

513

514

515

(s,3H4); 3,7-3,8 (b,2H): 3,9 {(s,2H); 3,9-4,2
(s,2H); 11,7 (b,1H); 14,0 (b,1H)

1,3 (s,9H); 2,0-2,1 (b,2H); 2,7 (t,2H); 2,8
(t,2H); 3,3 (s,2H); 3,5-3,8 (b,2H); 3,8 (s,2H);
3,8-4,1 (b,2H); 5,1 (s,1H); 5,2 (s,1H); 6,2
(m,2H); 7,8 (d,1H); 8,2 (d,1H)

(b,2H); 2,8 (t,2H); 3,2 (s,3H); 3,7 (m,4H); 5,8
(s,1H);

1,3 {(s,18H); 1,7-1,8 (m,4H); 2,5 (b,2H); 2,17
7,8 (drlﬂ)3

116'211:(m017ﬂ}: 2,7 (s,2H); 3,1 (s,2H); 3,3-3,6
6,0 (b,2H); 6,8 (s,1H);

1,6~2,0 (m,17H); 2,5 (s,2H): 2,6 (s,2H); 3,0
(SIZH); 3'5-319 (bISB); 510 (drzH): 600 (drlH):
6,8 {d,1H); 7,8 (d,1H);

1,7-2,0 (m,198); 2,5 (b,2H); 2,7 (s,2H); 3,0

(t,2H); 3,5-3,8 (b,4H); 6,0 (d,1H); 6,8 (d,1H);
7,8 (d.lH):
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518

519

527

526

528
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Dihydro- 1,4 (s,9H); 2,4-2,5 (b,2H); 3,3-3,6 (b,4H); 3,5

chlorid

Hydro-
chlorid

Oxalat

Oxalat

(s,3H); 3,7-3,8 (b,2H); 3,8-3,9 (b,2H); 3,9-4,2
(b,4H); 5,4 (s,2W); 7,1 (d,1H); 8,3 (d,1H); 8,5
(s,2H); 11,7 (b,1H}; 14,5 (b, 1H)

1,3 (s,9H); 1,8-2,0 (b,2H); 2,6 (t,2H); 2,7
{t,2H); 3,0 (d4,3H); 3,2 (s,2H); 3,3 {(s,3H); 3,6
{s,2H); 3,6-3,9 (b,5H): 5,0 (d,2H); 6,2 (s,1H);
6,3 (m,2H); 7,8 (m,2H)

1,4 (s,9H); 1,9 (m,2H):; 2,6 (t,2H): 2,7 (t,2H);
3,0 (d,3H); 3,2 (s,2H); 3,3 (s,3H); 3,7 (s,2H);
3,6-3,9 (b,5H}: 5,0 {d,2H); 6,1 (s,1H); 6,3
{m,2H); 7,6 (m,2H)

1,2-1,5 (b,10H#); 1,5-1,8 (b,4H); 3,1 (m,4H); 3,5
(m,4H); 3,8-4,0 (b,4H); 6,8 (t,1H); 6,9 (b,3H);
7,1 (t,1H}7 10,5 (b,1H);

1,3 (s,9H): 1,9-2,1 (b,2H); 2,7-3,0 (b,4H):; 3,4
({b,24); 3,6 (s,3H); 3,6-3,8 (b,2H); 3,8 (s,2H):
3,9-4,1 (b,2#); 5,2 (d,2H); 6,2 {m,2H); 6,4
(s,1H); 7,6 (m,3H); 7,7 (m,4H)

0,9 (t,3H): 1,3 (s,9H); 1,4 (m,2H); 1,6 (m,2H);
1,9-2,2 (b,4H); 2,5 (m,2H); 3,0-3,2 (b,4H); 3,2-
3,4 (b,4H); 3,5-3,7 (b,2H); 3,9-4,1 {(b,2H); 6,1
{d,1H); 6,4 (s,1H); 7,8 (d,1H)
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530

531

533

532

539

540
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Dihydro- 0,9 (t,3H); 1,3 (m,2H); 1,4 (s,9H): 1,7 (m,2H);
chlorid 2,2 (b,3H}); 3,0 (t,2H):; 3,2 (b,5H); 3,5 (s,3H):
3,5-4,2 (b,7H); 4,5-4,7 (b,1H); 7,0 (d,1H); 8,6
(s,2H): 11,7 (b,1RB):; 14,2 (b,1H)

Oxalat

Hydro-
chlorid

Hydro-
chlorid

1,3 (s,9H);
2,4 {b,2H):
{s,1H); 5,3
(s,1¥); 7,7

1,3 (s,9H);
3,2 (s,2H);
(b,4H); 4,3
(m,2H); 7,8

1,3 (s,9H);
3,3 (s,2H);
{b,2H); 5,1
(d,1H); 6,3

1,3 (s,9H);
3,2 (s,2H):
{b,4H):; 4,3
(m,2H}; 7,6

1,9-2,1 {(b,2H); 2,7~-3,0 (b,4H): 2,3-
2,6-4,1 (b,4H); 3,9 (s,2H); 5,2
(s,1H); 6,1 (d,1H); 6,2 (m,2H); 6,4
(m,2H); 7,8 (d,1H)

1,9 (m,2d); 2,6 (t,2H); 2,7 (t,2H);
3,3 (s,3B); 3,7 (s,2H); 3,6-3,9
{s,2H); 5,0 (d,2H); 6,2 (s,1H); 6,3
{m, 2H)

2,1 (m,2H); 2,7 (m,2H); 2,9 (m,2H);
3,6-3,8 (b,2H): 3,8 (s,2H); 3,9-4,1
{s,1H); 5,2 (s,1H); 6,1 (s,1H); 6,2
{m,2HY; 7,5 (m,2H); 7,8 (d,1H)

1,9 (m,2H); 2,6 (t,2H); 2,7 (t,2H):
3,3 (s,3H): 3,7 (s,2H); 3,6-3,6
(s,2H); 5,0 (s,2H); 6,1 (s,1H):; 6,3
{m, 2H)

2,2'2)3 (b'ZH)" 3'0-3'2 (b,ZH): 3’5"‘4'0 (b'BH),

4,2 (s,2H):
(m,3H):; 7,0
{b, 1H);

3,7 (b,4R);

(m' 4H); 7'2-

5,5 (d,2H); 6,2 (d,1H); 6,9-7,0
{t,1H); 7,4 (m,1H); 7,9 (d,1H}; 10,9

4,0 (312}”5 5,3 (d,ZH): 6'8"7,1
7,4 (m,3H):
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542 1,3 (s,9u); 1,9 (m,2H): 1,9-2,1 (b,2H); 2,6
(m, 4H); 2,8 (b,2H); 3,2 (t,2H); 3,5-3,7 (b,2H);
3,9-4,2 (b,2H); 6,2 (d,1H); 6,5 (s,1H); 6,8
{d, 1H)

543 1,3 (s,9H); 1,9 (m,2H); 1,9-2,0 (b,2H); 2,6-2,7
(b,4H); 2,8 (b,2H}; 3,1 (t,2H); 3,2 (s,3H); 3,5~
3,6 (b,2H); 3,9-4,1 (b,2H); 6,5 (s,1H); 10,8
{b, 1H)

544 1,3 (s,9H); 1,8-2,0 (b,4H); 2,6 (m,4H); 2,7-2,8
(b,ZH): 3,0 (m,5H}: 3;3 (S'3H); 3'5—3,6 (b,ZH);
'3'9-4,1 (b'3H)? 6'5 (S':H)

545 Hydro- 1,3 (s,9H); 2,1-2,2 (b,3H); 2,5-2,6 (b,1H); 3,1-
chlorid 3,3 (b,6H); 3,4 (s,3H); 3,4-3,8 (b,dH); 4,0-4,1
(b,1H); 4,6-4,7 (b,1H); 7,0 (s,1H); 8,6 (s,2H);
11,3 (b, 1H)

546 1,3 (s,9H); 1,9 (m,2H); 2,1 (m,2H); 2,7 (m,4H);
2'9 (m,ZH): 3'2 (t'ZH,; 3'8‘3’9 (b'ZH); 3'9-4'0
{(b,2H); 6,2 (d,2H); 6,3 (m,2H); 7,8 (m,3H)

547 i,3 (s,9H); 1,9 (m,4H); 2,6 (m,4H):; 2,8 (t,2H);
3'1 (t'ZH); 3'2 (s.sH): 3'6’4,0 (b'4H); 6,2
(s,1H); 6,3 (m,2H); 7,8 (m,2H); 9,2 (s,1H)

548 ) 1,3 (S'QH); l,g (m'4H); 2'6 (t'4H); 2.8 (t'ZH);

3'1 (t'ZH); 3’3 (813H): 3;5“3’9 (b'4H); 4,1
(s,2H); 6,2 (s,1H); 6,3 (m,2H); 7,8 (m,2H)
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549

550

551

552

553

554

555

Hydro-
chlorid
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1,4 (s,94); 1,9 (m,2H); 2,0-2,1 (b,2H); 2,7
(m,4H); 2,9 (m,2H); 3,2 (t,2H); 3,6-3,8 (b,2H);
3]8—411 (b,ZH)i 6'1 (s'lH); 6,2 (d,lH); 6’3
{m,2H}; 7,6 (m,2H), 7,8 (d,1H)

1,4 (s,9H); 1,9 (m,4H): 2,6 (m,4H); 2,8 (b,2H);
3'1 (t'ZH); 3'2 (S'BH); 3;6-4'0 (b,‘H): 6'1
{s,1H); 6,3 (m,2H); 7,5 (m,2H); 10,0 (b,1H)

1,4 (s,94): 1,9 (m,4H); 2,6 (m,4H); 2,8 (b,2H);
3,1 (t,2H); 3,4 (s,3H): 3,5-4,0 (b,4H); 4,3
(s,2H); 6,1 (s,1H); 6,3 (m,2H}; 7,5 (m,2H)

1,3 (s,9H); 2,1 (m,2H); 2,8 (m,2H); 2,9 {m,2H);
3,3 (s,2H); 3,8 (s,2H); 3,9 (t,2H); 4,1 (b,2H):
5,1 (s,1H); 5,2 {s,1H); 6,2 (d,1H); 6,5 (d,1H);
7,8 (d,1H); 8,2 (d,1H)

1,3 (s,98):; 2,2-2,3 (b,1H); 2,5-2,7 (b,1H); 3,1
(s,3H): 3,0-3,2 (b,2H); 3,5-3,7 (b,3H); 3,8-4,1
(m,6H); 4,4-4,5 (b,1H); 5,4 (d,2H); 6,8 {(d,1H):
8,3 (d,1H); 11,2 (b,1H): 11,9 (s,1H)

1,3 (s,%H); 1,9 (m,2H}:; 2,6 (t,2H); 2,7 (t,2H):
3,2 (s,2H); 3,4 (s,3H): 3,7 (s,2H); 3,8 {(m,4H);
4,4 (s,2H); 5,0 (s,2H); 6,5 (d,1H); 812 {d,1H)

1,3 (s,18H); 2,1 {m,2H); 2,8 (t,2H); 3,0 (t,2H);
3,3 (s,24): 3,8 (s,2H); 3,9 (t,2H); 4,1 (t,2H):
5,1 (s,1H); 5,2 (s,1H); 6,2 (d,1H):; 6,5 (s,1H):
7,8 (d,1H)

ERSATZBLAIT (REGEL 26)



[err] O Z. 0050/ 46513

WO 97/25324
556
557 Hydro-
chlorid
559 Hydro-
chlorid
561
562
564 Oxalat
563 Oxalat

1,3
3,2
4,2

1,3
3,4
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(s,18H); 1,9 (m,2H); 2,6 (t,2H); 2,7 (t,2H);
{s,2H); 3,4 {(s,3H):; 3,6 (s,2H); 3,9 (m,4H):;
(s,2H}; 5,0 (s,2H):; 6,5 {(s,1H)

(d,6H); 2,2 (b,1H}); 2,6 (b,1H); 3,0 (b,4H):
(3,33); 3'5_3'7 (b'4H); 3'8 (S'ZH); 4,1

{s,2H); 5,4 {(s,2H); 6,8 (t,1H); 6,9 (s,1H); 8,5
(b,2H); 11,6 (b,1H};

1,2

(d,6H}; 2,1 (b,4H); 3,0-3,2 (b,8H); 3,5-4,2

(b,48); 6,1 (d,1H); 6,8 (t,1H); 6,9 (b,1H); 7,8
{d,1H):; 11,3 (b,1H):

1,3
2,8
4,0

1,3
3,0

4,3

1,3

{s,18H); 1,9 (m,2H):; 2,0 (m,2H): 2,7 {t,2H);
(t,2H); 3,0 {(t,2H); 3,2 (t,2H): 3,9 (t,2H);
(t,2H):; 6,1 (d4,1H); 6,5 (s,1H); 7,8 (d,1lH)

(s,18H); 1,9 (m,4H); 2,6 (m,4H); 2,8 (t,2H):
(t,2H); 3,4 (s,3H); 3,8 (t,2H); 3,9 (t,2H);

{s,2H); 6,5 (s,1H)

(S'QH); 2'0 (b'ZH); 2'2 (b,ZH): 3'1-3'4

(b,84); 3,3 (b,2H):; 3,8 (s,3H); 4,0 (b,2H); 6,1
(d,2H); 6,9 (s,1H); 7,0 (d,1H); 7,8 {d,1H); 8,1
(d,18) ¢

1,3
3,1
3,8
6,9

(s,9H4); 1,9 (b,2H}); 2,2 (b,2H); 2,9 (t,2H);
{t,2H); 3,3 (b,4H); 3,4 (s,3H); 3,7 (b,2H);
(s,3H); 4,0 (b,2H); 5,3 (b,2H); 6,8 (s,1lH):
(d,1H); 8,0 (d,1H);
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567 Oxalat
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570 Hydro-
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571 Hydro-
ch;orid

572
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1,4 (s,94}:; 1,9 (b,2H}; 2,5 {(b,2H); 2,8 (bIZH)}
3’2 (S'ZH); 3’3 (S’3H): 3'6 (S'ZH): 3,6—3'8
(b,4H); 3,8 (s,3H); 4,% (b,2H); 5,0 (s,2H): 6,5
(s,1H); 7,0 (d,1H); 8,C {(d,1H):

2,0 {(b,2H); 2,8 (b,2H); 3,0 (b,2H); 3,3 (s,3H);
3,4 (s,2H); 3,6 (b,4H); 3,8 (b,2H); 5,1 (s,2H}:
5,5 (b,28); 7,0 (m,2H); 7,7 (t,1H):

3,2 (b,4H): 3,4 (s,3H); 3,6 (m,2H); 3,9 (b,2H);
6,7 (b,2H); 7,0 (t,2H); 7,7 (t,1lH):

2,0-2,2 (b,4%); 3,0-3,4 (m,8H); 3,5 (m,2H); 3,9
{b,2H); 6,1 (d,1H); 6,5 (b,2H); 7,0 (t,2H); 7,7
{(t,1H): 7'8 (drlH);

1,3 (s,9H); 2,0-2,2 (b,3H); 2,3-2,4 (b,1H); 3,2
(m, 6H); 3,4-4,0 (b,5H); 4,3-4,5 (b,1H}; 6,2
(d,1H); 6,8 (d,1H); 7,9 (d,1H); 8,3 (d,1H); 10,8
{b,1H)

1,3 (s,9H); 2,0-2,2 (b,3H); 2,3-2,4 (b,1H); 3,1
(s,3H); 3,0-3,2 (m,6H); 3,4-4,0 (b,5H); 4,3-4,5
(b,1H); 6,8 (d,1H); 8,3 (d,1H); 10,9 (b,1H);
11,9 (s,1H)

1,3 (S'SH); 1'9‘2,0 (m,4H)f 2,6 (m'4H); 2,8

(t,2H); 3,0 (t,2H); 3,4 (s,3H); 3,8 (t,2H); 3,9
{b,2H); 4,6 (b,2H); 6,5 (d,1H); 8,2 (d,1H)
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Patentanspriiche

1. Verbindungen der allgemeinen Formel I

5
Arl-p-B-Axr2 (1)

worin
Arl fur

CONH~ .
T - Qe
s

oder einen 5- oder 6-gliedrigen aromatischen Heteromonocyclus

1s mit 1, 2 oder 3 Heteroatomen, die unabhingig voneinander aus-
gewshlt sind unter O, N und S steht, wobei Arl gegebenenfalls
1, 2, 3 oder 4 Substituenten aufweist, die unabhiéngig vonein-
ander ausgewihlt sind unter OR!, Alkyl, das gegebenenfalls
durch OH, 0C;~-Cs-Alkyl oder Halogen substituiert ist,

20 C,—Cg-Alkenyl, C;-Cg-Alkinyl, Cycloalkyl, Halogen, CN, CO2R!,
NO;, NRIR2, SRl, CFi;, CHF;, Phenyl, das gegebenenfalls durch
C;-Cg-Alkyl, 0C;-Cg-Alkyl, Acyl, Phenyl, Amino, Nitro, Cyano
oder Halogen substituiert ist, Phenoxy, das gegebenenfalls
durch C;-Cg-Alkyl, OC;-Cg~Alkyl oder Halogen substituiert ist,

25 C1~-C¢—Alkanoyl oder Benzoyl:

10

Rl fur H, Alkyl, das gegebenenfalls durch OH, OC;-Cg-Alkyl,
Phenyl oder Halogen substituiert ist, steht;

30 R2 die fiir R! angegebenen Bedeutungen besitzt oder fiir COR!
oder COzR! steht; ’

A fur eine C3-Cjs~Alkylengruppe steht, wenn Arl fiir CgHsCONH
steht, oder, wenn Arl einen 5- oder 6-gliedrigen aromatischen

35 Heteromonocyclus bedeutet, fiir eine C;~Cis-Alkylengruppe odex
eine C3-Cis-Alkylengruppe steht, die wenigstens eine Gruppe 2
umfaft, die ausgew#&hlt ist untexr O, S, NR!, einer Doppel- und
einer Dreifachbindung, wobei R! wie oben definiert ist,

40 B fiir einen 7- oder 8-gliedrigen gesiéttigten Ring mit einem
oder zwei Stickstoffheteroatomen steht, wobei sich die Stick-
stoffheteroatome in 1,4- oder 1,5-Position befinden und der
Ring in 1-Position an den Rest A und in 4- oder S5-Position an
den Rest Ar? gebunden ist und wobei der Ring auRerdem eine

45 Doppelbindung in 3- oder 4-Position aufweisen kann;

_—
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Ar? fdr Phenyl, Pyridyl, Pyrimidinyl oder Triazinyl steht,
wobei Ar? gébebenenfa]:ls 1, 2, 3 oder 4 Substituenten auf-
weisen kann, die unabhiingig voneinander ausgewi#hlt sind unter:
OR!, Alkyl, C2-Cg-Alkenyl, Cz~Cg-Alkinyl, Alkoxyalkyl, Halo-

5 genalkyl, Halogen, CN, COaR}, NOz, SO2R!, NR1R2, SO,NRIR2. SR1,
einem 5- oder 6-gliedrigen carbocyclischen, aromatischen oder
nicht-aromatischen Ring und einem 5- oder 6-gliedrigen hete-
rocyclischen aromatischen oder nicht-aromatischen Ring mit 1
bis 3 Heterocatomen, die ausgewihlt sind unter 0, S und N,

10 wobei der carbocyclische oder der heterocyclische Ring gege-
benenfalls substituiert ist durch C;-Cg-Alkyl, Phenyl, Halo-~
gen, OC;~Cg-Alkyl, OH, NO; oder CF3;, wobei Ar? gegebenenfalls
mit einem carbocyclischen Ring der oben definierten Art kon-
densiert sein kann und wobei Ar? nicht fiir einen Pyrimidinyl-

15 rest stehen kann, der mit 2 Hydroxygruppen substituiert ist,

und die Salze davon mit physiologisch vertriglichen Siuren.

2. Verbindungen nach Anspruch 1 der Formel I, worin Arl fur
20 R4

3 3 R3

RS ) CcoNH Ré; N R R

Rsﬁ - ) R‘ M R4‘§N\ﬁ- ’ . r
RE RSN RS

R?
2s Ré R3 R3 N R3 23 N
.S et =
s + R RY | R °
6
R R? RrR? R?
o ® /1'1— /‘NK i—-——j\ N—x— % N—X
N
. o”", R3 (o} ' R3 Iil ' nHtN,;— . m—&sy—
Rr?
35 steht, worin
R? bis RS unabhiingig voneinander fiir H oder die in Anspruch 1
genannten Substituenten des Restes Arl stehen,
R? die in Anspruch 1 fur R? angegebenen Bedeutungen besitzt
oder filr Cycloalkyl steht und
40 X fir N odexr CH steht.

3. Verbindungen nach Anspruch 1 der Formel I, worin Ar! fdr

a5

KR DR T
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R2 oM~ R3 R3 RS R3

L ¥ OO
’ R‘ : R4 ’

R‘/ N N s '
; RS

R? N—2X
*?_)“ S FT S

.,
R

steht, worin R3 bis RS, R7 und X die in Anspruch 2 angegebenen

Bedeutungen besitzen.

Verbindungen nach Anspruch 3 der Formel I, worin
Arl fiur

steht, : .
worin R3 bis R5, R? und X die in Anspruch 2 angegebenen Bedeu-
tungen besitzen. '

Verbindungen nach Anspruch 4 der Formel I, worin R3®, R4 und RS
unabhéingig voneinander fir H, OR1, Alkyl, NRR2, Halogen, Phe-

‘noxy, CN, Phenyl, das gegebenenfalls durch C;-Cg-Alkyl, Acyl

oder Halogen substituiert ist, oder COOR! steht;

R! und R2 una.bhang:.g voneinander ftr H, Alkyl oder Benzyl ste-
hen;

R? £iir H, Alkyl oder Cycloalkyl steht; und

X f4r N oder CH steht.

Verbindungen nach Anspruch 5, wobei R3 bis R® unabhiéngig von-
einander ausgewihlt sind unter H, C;-Cg~Alkyl, OR!, NRIR2,
Phenyl, das gegebenenfalls durch C3~Cg-Alkyl, Acyl oder Halo-
gen substituiert ist, und Halogen, wobei Rl und R2 die cben
angegebenen Bedeutungen besitzen, R7 fiir H oder Alkyl steht
und X fiir N steht.

TR 0 4 R
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7. Verbindungen nach Anspruch 6, wobei Ar! fiir Pyrimidinyl
steht, das_gégebenenfalls durch OH, OAlkyl oder OBenzyl sub-
stituiert ist. :

5 8. Verbindungen nach Anspruch 6, wobei Arl fur

N-—-—'N
RL_| —
.
|
R?7
10
steht, worin R? f£{ir NRIR2 steht, wobei R! und R? die in An-
spruch 5 angegebenen Bedeutungen besitzen und R? fir H oder
Alkyl steht.
15

9. Verbindungen nach Anspruch 6, wobei Ar! fiir Thiadiazol steht,
das gegebenenfalls durch NRIR? substituiert ist, wobei R! und
R2 die in Anspruch 5 angegebenen Bedeutungen besitzen.

20 10. Verbindunger nach Anspruch 6, wobei Ar! fiir

CONH- R3
==
6 s ONH-

steht, worin R3 und RS unabhingig voneinander fiir H oder Halo-
gen, Alkyl oder Phenyl stehen.

11. Verbindungen nach einem der vorhergehenden Anspriiche der
30 Formel I, worin A filr -2-C3-Cg-Alkylen, insbesondere
~Z-CHpCHaCHz~, =Z~-CHaCHoCH3CHa—, ~Z~CH2CH=CHCHz-,
~Z~CH3C (CH3 ) =CHCHz-, -Z-CH3C(=CH2)CHz~, -Z~CHaCH(CH;3)CHy~ oder
fiir einen linearen -2-C.-Cip-Alkylenrest steht, wobei Z an Arl
gebunden ist und fiir CHz, 0 oder S steht.
35
12. Verbindungen nach einem der vorhergehenden Anspriiche der
Formel I, worin B fir

40 -CN—- . —Nj—
N b
L

45
steht.

* c L M S *

ERSATZBLATT (REGEL 26}



[err]

O Z

0050/ 46513
WO 97/25324 i ) : .PCT/EP97/00106
_ 128
13. Verbindungen nach einem der vorhergehenden Anspriiche der
_Formel I, worin Ar2? fiir Phenyl, Pyridinyl odexr Pyrimidinyl
steht, das gegebenenfalls einen oder zwei Substituenten auf- -
weist, die unabhingig voneinander ausgewshlt sind unter
5 C1~Cg~Alkyl, C2-Cg-alkinyl, Halogen, CN, Halogenalkyl,OAlkyl,
NO,, Phenyl, Pyrrolyl, Imidazolyl, Pyrazolyl, Thienyl, Cyclo-
pentyl und Cyclohexyl.
14. Verbindungen nach Anspruch 13 der Formel I, worin der und die

10 Substituenten unabhingig voneinander ausgewihlt sind unter
C;-Cs-Alkyl, NOz, und Halogenalkyl, insbesondere CF;, CHF, und
CFoCl.

15. Pharmazeutisches Mittel, enthaltend wenigstens eine Verbin-

13 dung nach einem der Anspriiche 1 bis 15, gegebenenfalls zu-
sammen mit physiologisch akzeptablen Trigern und/oder Hilfs-
stoffen. . :

16. Verwendung wenigstens einer Verbindung nach einem der An-

20 spriche 1 bis 15 zur Herstellung eines pharmazeutischen
Mittels zur Behandlung von Erkrankungen, die auf Dopamin-
D3-Rezeptorantagonisten bzw. —agonisten ansprechen.

25

30

35

40

45

M 0
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Substituted aza- and diazacycloheptane and —-cyclooctane compounds
and their use

The invention relates to substituted aza- and diazacycloheptane
and -cyclooctane compounds and to the use of such compounds. Said
compounds have valuable therapeutic properties and can be used in
particular for treating disorders which respond to dopamine Dj
ligands.

Compounds of the type under discussion here and having

- physiological activity have in some cases been disclosed. Thus,

15

20

25

30

35

40

45

DE 21 39 082 and DE 22 58 561 describe pyrimidine derivatives and
pyrimidone derivatives with basic substituents as drugs for
lowering blood pressure. These pyrimidine and pyrimidone
derivatives have the formulae:

_ i
Rl
~ /N Z (A)
R/\ N X— Aa—N N—@
-/
Y

W/H\N//R
I
N

B O A
X——A—N N
/ )

where in (A) X is, inter alia, a sulfur atom, A is a
C1-C¢—alkylene group, and R!, R2, R3 and Z are various
substituents. In (B), X and Y are an oxygen or sulfur atom, A is
a C;-Cg-alkylene group, W is a vinylene group and R and Z are
various substituents.

EP-A-361271 describes pyridyl and pyrimidyl derivatives of the
formula: :

R3

R; F#\ '
@ XCH,CH,CH;,—N N—A
R X/

2 R{(CH2)n

where R; is halogen or hydrogen, and R; is halogen; X is oxygen,
sulfur or methylene; Rz and Ry, which are identical or different,
are hydrogen or lower alkyl; n is 2 or 3; A is a 2-pyrimidyl
group or a 2- or 3-pyridyl group, it being possible for these
groups to be substituted.
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_ 2
These compounds can be used to treat mental disturbances.

EP-A-454498 describes compounds of the formula
Rl R2 o _

X3 | |
@—A——N—(cnz)n—— 7/ y—re

X2 /

where A is, inter alia, -(CHz)yn~ or -B—(CHz)x-, where B is O, S,
an unsubstituted or substituted amino group, -CONH- or -COO-, Rl
and R2 can, inter alia, together form an alkylene chain, R3 and R%
are a hydrogen atom or a lower alkyl group, and X!, X2 and X3 are
various substituents. These compounds can be used to treat
cardiac arrhythmias.

EP-A-452107 and EP-A-369627 describe structurally similar
compounds which can likewise be used for treating cardiac
arrhythmias. '

In addition, BE-A-628 766 describes compounds of the formula
-~
T—Z—A—Y
X :

where X is a halogen atom or a lower alkyl radical, T is
piperazine, methylpiperazine, homopiperazine or
methylhomopiperazine; 2z is alkylene or alkenylene; A is O .or S;
and Y is a naphthyl, halonaphthyl or an unsubstituted or mono- to
trisubstituted phenyl radical. These compounds can be used to
treat schistosomiasis.

Neurones obtain their information inter alia via
G-protein-coupled receptors. There are numerous substances which
exert their effect via these receptors. One of these is dopamine.

Confirmed information on the presence of dopamine and its
physiological function as neurotransmitter is available. Cells
responding to dopamine are connected with the etiology of
schizophrenia and Parkinson’s disease. These and other diseases
are treated with drugs which interact with dopamine receptors.

Up to 1990, two subtypes of dopamine receptors had been clearly
defined pharmacologically, mainly the D; and D; receptors.
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3
More recently, a third subtype has been found, namely the D3
receptor, which appears to mediate some of the effects of
antipsychotics (J.C. Schwartz et al., The Dopamine D3 Receptor as
a Target for Antipsychotics, in Novel Antipsychotic Drugs, H.Y.
Meltzer, Ed. Raven Press, New York 1992, pages 135-144).

D; receptors are mainly expressed in the limbic system. It is
therefore assumed that a selective D3 antagonist is likely to- have
the antipsychotic properties of the D, antagonists but not their
neurological side effects (P. Sokoloff et al., Localization and
Function of the D3 Dopamine Receptor, Arzneim. Forsch./Drug Res.
42(1), 224 (1992); P. Sokoloff et al. Molecular Cloning and
Characterization of a Novel Dopamine Receptor (D3) as a Target for
Neuroleptics, Nat , 347, 146 (1990)).

P.J. Mﬁrray et al., Bioorganic & Medicinal Chemistry Letters,
Vol. 5, No. 3, 219-222 (1995), have described arylpiperazines of
the formula

R? -
—N NN NHCO_O— X

/
R2

where R! and R2 are H or CH30, and X is Br, 4-acetylphenyl,
4-methylsulfonylphenyl or 4-aminophenyl, with higher affinity and
selectivity for the dopamine D3 receptor.

We have now found, surprisingly, that certain aza— and
diazacycloheptane and —cyclooctane compounds have a high affinity
for the dopamine D3 receptor and a low affinity for the D;
receptor. They are thus selective D3 ligands.

The present invention therefore relates to the compounds of the
general formula I:

Arl-p-B-Ar? (I)

CONH-

or a 5- or 6-membered heteroaromatic ring with 1, 2 or 3
heteroatoms which are selected, independently of one another,
from O, N and S, where Ar! may have 1, 2, 3 or 4 substituents

where
aArl is
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4
which are selectéd, independently of one another, from OR!, alkyl
which is unsubstituted or substituted by OH, 0OC;—-Cg-alkyl or
halogen, or Cy—Cg—alkenyl, Co-Cg—alkynyl, cycloalkyl, halogen, CN,
CO3R1, NO,, NRIR?, SR!, CF3, CHF;, phenyl which is unsubstituted or
substituted by C;-Cg-alkyl, OC;—Cs—alkyl, acyl, phenyl, amino,
nitro, cyano or halogen, or phenoxy which is unsubstituted or
substituted by C;-Cg—alkyl, OC;-Cg—alkyl or halogen, or
Ci;—Cg—alkanoyl or benzoyl-

R! is H, alkyl which is unsubstituted or substituted by OH,
0C1-Cg—alkyl, phenyl or halogen;

R2 has the meanings stated for R! or is COR! or CO,R!;

A is a C3-Cjis-alkylene group when Arl is CgHsCONH, or, when Arl! is
a 5- or 6-membered hetercaromatic ring, is a C4—-C;s—alkylene group
or a C3—Cjs—alkylene group which comprises at least one group Z
which is selected from O, S, NRl, a double and a triple bond,
where Rl is as defined above,

B is a 7- or 8-membered saturated ring with one or two nitrogen
heteroatoms, the nitrogen heteroatoms being located in the 1,4 or
1,5 position and the ring being bonded in position 1 to the
radical A and in position 4 or 5 to the radical Ar?, and it
additionally being possible for the ring to have a double bond in
position 3 or 4 in the monoaza ring and in position 6 in the
1,4-diaza ring;

Ar? is phenyl, pyridyl, pyrimidinyl or triazinyl, it being
possible for Ar? to have 1, 2, 3 or 4 substituents which are
selected, independently of one another, from ORl, alkyl,
C,—Cg~alkenyl, Cp—Cg—alkynyl, alkoxyalkyl, haloalkyl, halogen, CN,
COsRl, NO,, SO,R!, NRIR?2, SO,NRI!R2, SR!, a 5- or 6-membered
carbocyclic, aromatic or non-aromatic ring and a 5- or 6-membered
heterocyclic aromatic or non-aromatic ring with 1 to 3
heteroatoms which are selected from O, S and N, the carbocyclic
or heterocyclic ring being unsubstituted or substituted by
C;—Cg—alkyl, phenyl, phenoxy, halogen, OC;-Cg—alkyl, OH, NO; or
CF3, where R! and R? have the abovementioned meanings, and Ar2 may
also be fused to a carbocyclic ring of the type defined above,
and where Ar2 cannot be a pyrimidinyl radical substituted by 2
hydroxyl groups,

and the salts thereof with physiologically tolerated acids.

The compounds according to the invention are selective dopamine D3

receptor ligands which intervene regioselectively in the limbic
system and, because of their low affinity for the D, receptor,
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have fewer side effects than classical neuroleptics, which are D;
receptor antagonists. The compounds can therefore be used to
treat disorders which respond to dopamine D3 receptor antagonists
or agonists, eg. for treating disorders of the central nervous
system, in particular schizophrenia, depression, neuroses and
psychoses.

For the purpose of the present invention, the following terms
have the meanings indicated thereafter:

alkyl (also in'radicals such as alkoxy, alkylamino etc.) is a

" straight—-chain or branched alkyl group with 1 to 8 carbon atoms,

15

20

25

30

35

40

45

preferably 1 to 6 carbon atoms and, in particular, 1 to 4 carbon
atoms. The alkyl group may have one or more substituents which
are selected, independently of one another, from OH and
0C;-Cg-alkyl.

Examples of an alkyl group are methyl, ethyl, n-propyl, i-propyl,
n-butyl, isobutyl, t-butyl, etc.

Cycloalkyl is in particular C3—-Ce¢-cycloalkyl, such as cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl.

Alkylene is a straight-chain or branched radical with,
preferably, 4 to 15 carbon atoms, particularly preferably 4 to 10
carbon atoms, or with 3 to 15, in particular 3 to 10, carbon '
atoms when the alkylene group comprises one of said groups.

The alkylene groups may comprise at least one of the groups 2
indicated above in the definition of A. This may, just like the
said double or triple bond, be located anywhere in the alkylene
chain or in position 1 or 2 of group A (seen from the Arl
radical). A is particularly preferably compounds according to
formula I where A is -2Z-C3-Cg-alkylene, in particular
-Z—CH,CH,CHy—, —Z-CHCH;CHCHy—~, —2Z-CHC=CHCH2—,

-Z—CH,C (CH3)=CHCH;—, —Z—CH,C(=CH,)CHy~, —Z—-CH,CH(CH3)CH,- or a
linear -Z-C;-Cio—alkylene radical. In this case, A is particularly
preferably -Z-C3-Cg-alkylene when Arl! is an unsubstituted or
substituted pyrimidine or triazole residue, and a linear
-2-C7—-Cjpo—-alkylene radical when Arl is an unsubstituted or
substituted thiadiazole residue. In this case, 2 can also be CH;
and is preferably CH;, O and, in particular, S.

Balogen is F, Cl, Br or I.
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Haloalkyl may comprise one or more, in particular 1, 2 or 3,
halogen atoms which can be located on one or more carbon atoms,
preferably in the o or o position. CF3, CHF;, CFCl or CHyF is
particularly preferred.

Acyl is preferably HCO or C;-Cg—alkyl-CO, in particular acetyl.
If Ar! is substituted, the substituent can also be located on the

nitrogen heteroatom.

10 Ar! is preferably

R4

. ﬁj(com ‘@ —é\j,- R3 |

RS R3
CONE-
v s W‘N “§ -
20 / s ' { R
RS

N
1
|
_ RrR7
Rl Ne—N N—N /R'I
| ] i l N—N N—X
O’N, R3)\o)\ R3/kN/'\ Rs_t = R)—t ﬁ-—
R [} | . N ! s
25 R?
where

R3 to R6 are H or one of the abovementioned substituents of the
Arl radical,

30 R7 has the meanings indicated above for R2, and
X is N or CH. When the benzamide residue is substituted, the
substituents are preferably in the m or p position.

Arl is particularly preferably

35
CONH- R3 R3 R4 © R3
SN RsN A s
R3 N Ne—N N R? Ne—X
R
REZNj. , Ra/“\NJ\ , R"QNJ- , Htsﬁ—
. | I

R? R?
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where R3 to R5, R7 and X have the abovementioned meanings, and in
particular

R3. . Ne—N N___N/,R7 Ne—x
R, 4, R3)|\N/”\ I I R—{ M- .
L
R3 R4
\ CONH- ?
[

I . ’ 5 s CCNH-
R4

RS

where R?® to R3, R7 and X have the abovementioned meanings.

The radicals R?® to R6 are preferably H, C;-Cg—alkyl, OR!, NRIR2,
SR!, phenyl which is unsubstituted or substituted by C1-Cg¢—-alkyl,
acyl or halogen, and halogen, where R! and R2 have the
abovementioned meanings.

The radical B is preferably

__N/_\N_ DI —F ¥— Y
' : s U ! —a N
NGZ

—N \. —N —
NS S § o g

. The radical Ar2? may have one, two, three or four substituents,

35

40

45

preferably one or two substituents, which are located in
particular in the m position and/or p position. They are
preferably selected, independently of one another, from
C1-C¢—alkyl, haloalkyl, NO,, halogen, in particular chlorine,
phenyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, cyclopentyl and
cyclohexyl. If one of the substituents is C;-Cg—alkyl, a branched
group is preferred, in particular isopropyl or t-butyl.

Ar? is preferably unsubstituted or substituted phenyl, 2—-, 3- or
4-pyridinyl or 2-, 4(6)- or 5-pyrimidinyl.

If one of the substituents on the radical Ar2 is a 5- or
6-membered heterocyclic ring, it is, for example, a pyrrolidine,
piperidine, morpholine, piperazine, pyridine,
1,4-dihydropyridine, pyrimidine, triazine, pyrrole, thiophene,
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phar maceuti cal presentations A) Tabl ets Tabl ets of the follow ng
conposition were conpressed in a 5 tabletting machine in a conventional

way 40 ng _ . .of substance of anpl e .1 120 mi . of corn
- starch 13. thgazole, imddageles 9¥azglep ifipxazole, pyrHzolgcppsehiadiazgley
of Aerosil (chesidué/| wikhr 8 py¥riale,i amidazole, pyrrazole ogubhienyscwdically
fine distribubeffiy preferfediy of potato starch (as 6% paste)

5 If one of the substituents on the radical Ar? is a carbocyclic
radical, it is, in particular, a phenyl, cyclopentyl or
cyclohexyl radical.

If Ar? is fused to a carbocyclic radical, it is, in particular, a
10 naphthalene, di- or tetrahydronaphthalene residue.

The invention also comprises the acid addition salts of the
compounds of the formula I with physiologically tolerated acids.
Examples of suitable physiologically tolerated organic and

15 inorganic acids are hydrochloric acid, hydrobromic acid,
phosphoric acid, sulfuric acid, oxalic acid, maleic acid, fumaric
acid, lactic acid, tartaric acid, adipic acid or benzoic acid.
Other acids which can be used are described in Fortschritte der
Arzneimittelforschung, Volume 10, pages 224 et seq., Birkh&user

20 Verlag, Basel and Stuttgart, 1966.

The compounds of the formula I may have one or more centers of
asymmetry. The invention therefore includes not only the
racemates but also the relevant enantiomers and diastereomers.

25 The particular tautomeric forms are also included in the
invention.

The process for preparing the compounds (I) comprises

30 a) reacting a compound of the general formula II
Arl — 2 - A - Y! (II)

where Y! is a conventional leaving group such as Hal,

35
alkanesulfonyloxy, arylsulfonyloxy etc., and Z has the
abovementioned meanings, with a compound of the general
formula (III)

40 H~B - Ar? (II1)

or

b) reacting a compound of the general formula (IV)
45 '

Arl - al -~ zlg (1IV)
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.15 .B) Coat ed tab? ets 20 ny of substance from Exanple 4 60
ny - of core conposition 70 ngy of sugar-coating

conposition 20 The core conposition cgn5| sts of 9 parts of corn starch,

3 parts of lactose and .1 art of vin yrrolldone/v acetate 60:40
“copol yner. The su§BPFecddt iifg co?ﬁo??‘t?‘o%“‘gﬁsi’@t%l"&w aiaéélyé'eﬂﬁr?E gfbond,
-sucrose, 2 parts Wfitborrcampoust, of the generatafarmydr V carbonate and 1 part
of talc. The coated tablets produced in this way are subsequently
provided with an enteric coating.,; _ ,Biologiga} i nv(qﬁt i gations -
recept or - bi gdi ng studi es 30

where Y! has the abovementioned meaning, and A2 is
C,—C;s—alkylene, where Al and A2 together have 3 to 15 carbon
atoms;

10
or

c) reacting a compound of the general formula (VI)
15 Arl - yi (VI)

where Y! has the abovementioned meaning, with a compound of
the general formula VII

20 H-2'-2A-B-Ar2 (VII)

where 21 has the abovementioned meanings; or

25 d) converting a compound of the formula (VIII)
NC - A - B — Ar? (VIII)

into a compound of the type of (IX)
30 :

' NH
ar2-p-a-cZ (IX)
~

NH>

35

and reacting the latter with a dicarbonyl compound in a
conventional way; or

e) to prepare a compound of the formula I where Arl is a
40 benzamide residue:
reacting a compound of the general formula (X)

45
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1) .Derr] bi nﬁrﬁg gggg{/“smd oned CCL 1,3 nouse fibroblasts which express

t he “"human D3 receptor and which are obtai nable from Res. Biochem cals 35
Internat. One .Strathmore Rd., Natick, MA_01760-2418 USA, were enpl oyed
for.the binding studies. Cel | prepa&&ﬂcwl 40 The D3 expressing cells
were grown in RPM-1640 with 10% f @t al calf serum (G BCO No. 041-32400
N); 100 Um penicillin and 0.2% l streptomycin (G BCO BRL, Gaithersburg,
MD, USA). After 48 h, the | LsCwer¥® washed with PBS and incubated with
0. 05% trypsi n-contai ni ng @Jﬁ)r 5 mn. A&R)er neutralization with 45
~medi um thescells were colle by centrifugation at 300 g. For cel

lysis, the pellet was briefly washed with lysis buffer (5 nmM tris-HC
pH 7.4 with 10% gl ycerol) and then incubated at a

where Y2 is OH, 0OC;-Cs-alkyl, Cl or together with CO an

activated ester group, with a compound of the formula (XI)
10 %2 - A2 - B - Ar? (XI)

where A2 has the abovementioned meanings, and 22 is OH or NH,.

The compounds of the formula III are starting compounds for
preparing compounds of the formulae V, VII and VIII and are
prepared by

15

a) reacting a compound of the general formula (XII)

20
HB! (XII)
where Bl is

25

] l——'n ™Y 1

HN N— Hﬁ\v/?—— HN & N— HN N__
14 l I

K_—‘_) ’ l\) r

30 with a compound of the general formula (XIIT)
Yl - Ar? (XIII)

35 where Y! is one of the abovementioned leaving groups and Ar2

has the abovementioned meaning, in a conventional way; or
b) reacting a compound of the general formula (XIV)
- B2

where B2 is

45
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10[err] cells/m of lysis buffer at 4[err]C for 30 mn. The cells were
centrifuged at 200 g for 10 min and the,pellet was stored in liquid

ni trogen. 5 Binding assays For the D3 receptor binding assay, the
menbr anes were susferded in i nfubati on buffer (50 n1VITr|s HC1l, pH 7.4
with 120 nM NaCI N5 nipr—SnR@} | 2-wM Ca€t3nB@; "M MyG-X pM qui nol i nol ,

0. 1% ascor bi ¢ aCId\Fﬁj , LTV7J or SnBuj
n

n

5
with n = 1 or 2,
with a compound of the general formula (XV)
Y2 - Ar?
10

where ¥2 is Br, Cl or I, and Ar2 has the above meanings, by
known processes as described, for example, by S.C. Buchwald
et al., Angew. Chem. 1995, 107, 1456 or J.F. Hartweg et al.,
Tetrahedron Lett 1995, 36, 3604 and J.K. Stille et al.,

15 Angew. Chem. 1986, 98, 504 or Pereyre M. et al., Tin in
Organic Synthesis, Butterworth 1987; or

c) reacting a compound of the general formula (XVI)

20 ,

]
. HN C= (XVI) or HT::::L\
k(")) \o

25 where n = 1 or 2,
with a compound M-Ar2 where M is a metal such as Li or Mg¥2.
MAr2 can be obtained from compounds of the formula XV by
methods known from the literature.

30 Compounds of the type of Arl and Ar2 are either known or can be
prepared by known processes as described, for example, in A.R.
Katritzky, CW. Rees (ed.) “Comprehensive Heterocyclic Chemistry”,
Pergamon Press, or “The Chemistry of Heterocyclic Compounds”, J.
Wiley & Sons Inc. NY and the literature cited therein.

35
Compounds of type B are either known or can be prepared by
processes similar to known ones, for example

1,4~ and 1,5-diazacycloalkanes: L. Borjeson et al. Acta Chem.
40 Scand. 1991, 45, 621
Majahrzah et al Acta Pol. Pharm.,
1975, 32, 145

1,4~-diazacyclooct-6—enes: W. Schroth et al. Z. Chem. 1969,
9, 143
45 l-azacyclooctanones: N.J. Leonard et al. J. Org. Chem.

1964, 34, 1066
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10.and 0. 1% BgA)z'atooasoc/c?r?gé'r?t rati on of about 106 cells/250 pl of assay
m xture and i ncubated with 0.1 nM 125i odine-sulpiride in the presence
and absence of test substance at 30[err] The non-specific bi ndi ng was

determned with 10-6M spi perone. 15 Aft 60 min, filtration through G-/ B
gl ass fiber filrazgayclo-pepeaRANes:Engl and) i A+ Yo e&natelBuldoChemt ofoc-
(Skatron, Lier, Norway) separated the fré@pnan®sthe2B8puditl r adi ol i gand,
and t he filters were washed with ice-cold tris-HCO buffer, pH 7.4. The

rzggi)oaczt : ivi t?/'rﬁé’lcﬂd?t%itlelggﬂﬁoﬁxﬂfs fa&xhte €he gb@a%tquanﬁ.%éﬁfhus hRg ﬁt%erBaszkgééﬂ |
non- 1| i near q?’eg?%sas]irg(? n E%nét%irge%u ?:%( ﬁe%hoqm-egqﬁf"gf\lﬂlr{%érs %&%&’%ﬂn}feﬁ%)y

; usl
bi ndi ng assay atent publi ns mentlonéh at the outset.

The reactions described above generally take place in a solvent
at temperatures between room temperature and the boiling point of

10 the solvent used. Solvents which can be used are, for example,
ethyl acetate, tetrahydrofuran, dimethylformamide, dimethyl
sulfoxide, dimethoxyethane, toluene, xylene, a ketone such as
acetone or methyl ethyl ketone, or an alcohol such as ethanol or
butanol.

15
An acid-binding agent is present if required. Suitable
acid-binding agents are inorganic bases such as sodium or
potassium carbonate, sodium methoxide, sodium ethoxide, sodium
hydride or organometallic compounds such as butyllithium or

20 alkylmagnesium compounds, or organic bases such as triethylamine
or pyridine. The latter can also act as solvent.

The reactions take place where appropriate with use of a catalyst
such as transition metals or complexes thereof, eg. Pd(PPhj3),,

25 Pd(OAac); or Pd(P(oTol)3),s, or of a phase-transfer catalyst, eg.
tetrabutylammonium chloride or tetrapropylammonium bromide.

The crude product is isolated in a conventional way, for example
by filtration, removal of the solvent by distillation, or

30 extraction from the reaction mixture etc. The resulting compounds
can be purified in a conventional way, for example by
recrystallization from a solvent, chromatography or conversion
into an acid addition compound.

35 The acid addition salts are prepared in a conventional way by
mixing the free base with the appropriate acid, where appropriate
in solution in an organic solvent, for example a lower alcohol
such as methanol, ethanol or propanol, an ether such as methyl
t-butyl ether, a ketone such as acetone or methyl ethyl ketone,

40 or an ester such as ethyl acetate.

To treat the abovementioned disorders, the compounds according to
the invention are administered orally or parenterally
(subcutaneously, intravenously, intramuscularly,

45 intraperitoneally) in a conventional way. Administration can also
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Cel-}, culture O'ZHE%)%%{fgseHs Wi th stably expressed human dopam ne D2A
-receptors 30 were cultivated in RPM 1640 with Gutamax I[err] and 25 nM
HEPES wth 10% fetal calf serun1a|bun1g Al'l the nedia contained 100
uni ks of penicillin_per m and 100 étrepto cin. The cells wer e
“mai'nt ai ned at @KeePLeee iViith ¥BPQES a&mﬁgﬁeﬂm shepasopdgrypgedk| | s
wer e prepared gpacebi ndi ng studi es by trypsinization (0.05% trypsin

sol ution) at roomtenperature for 3-5 mnutes. The cells were then

centrifuged atTh%SQogaiér p#n@anﬁ esheYdel, I 88h@tion Whlhwd dHtS oUEher (5 MM

tris-HGA, 102 t)ﬁ_% § mé‘&e nge " %ng.%gatlogo RLWhe8e At:lég 'qaily

centrlfugatlo 1988 was st o p
-20[err] C untid® s&s@ a tl‘ﬁecs FB? ‘fﬁ r‘?‘(fl Aq° g0 mg pet patient an
day on oral administration an about to 500 mg per patient and

day on parenteral administration.

10 The invention also relates to pharmaceutical compositions which
comprise the compounds according to the invention. These
compositions are in the form of the conventional solid or liquid
pharmaceutical presentations, for example as uncoated or
(film-)coated tablets, capsules, powders, granules,

15 suppositories, solutions or sprays. The active substances can for
this purpose be processed with conventional pharmaceutical aids
such as tablet binders, bulking agents, preservatives, tablet
disintegrants, flow regulators, plasticizers, wetting agents,
dispersants, emulsifiers, solvents, release-slowing agents,

20 antioxidants and/or propellant gases (cf. H. Sucker et al.,
Pharmazeutische Technologie, Thieme-Verlag, Stuttgart, 1978). The
presentations obtained in this way normally contain from 1 to 99%
by weight of active substance. '

25 The following examples serve to illustrate the invention without
limiting it.

Example 1
1-[2-t-Butyl-6~trifluoromethyl-pyrimidin-4-yl]-4-[3~-[4-hydroxy-
30 pyrimidin-2-yl)mercaptopropyl ]hexahydro—(1H)-1,4-diazepine [sic]

fumarate
OH
35 ~ SN
| 7\ N—?L COOH
-~ § —
N'i\\s/’”\\¢/”\\ N . HOOC” X"
\CF3

40
Preparation o he starti materials:
a) 2-t-Butyl-4-hydroxy-6-trifluoromethylpyrimidine.
The above pyridimine was synthesized in a conventional way by
condensing 2,2-dimethylpropionamidine with ethyl
45 trifluoroacetoacetate and sodium ethoxide in ethanol, see
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1).- Dopanmine D2 receptor "low affinity state” with [err]l-spiperone 45-

(81 TBg/ mmol, Du Pont de Nenours, Dreieich)
REPLACEMENT SHEET ( RULE 26) O Z. ,0050/ 46513

60 « The mxtures (1 m) consisted of 1°X105 cells in incubation
. Heterocyclic Compounds, Vol. 52, The Pyrimidines, page 189 et

seq., D.J. Brown et al. (Eds.) John Wiley and Sons, 1994.

Melting point 187-188°C

5
The 4-hydroxypyrimidines of the formula
3~
10 HO \ /N
R
were obtained in a similar way.
15
R M.p. [°C]
t—-C4Hog 169
n-C3Hy 120
CF,Cl 135-136
20

b) 2-t-Butyl-4-chloro-6-trifluoromethylpyrimidine
The hydroxypyrimidine from stage a) was converted with
phosphorus oxychloride or thionyl chloride in a conventional
way into the chlorine compound, see Heterocyclic Compounds,
25 Vol. 52, The Pyrimidines, page 329 et seq., John Wiley and
Sons, 1994. The compound is in the form of a yellowish oil.

The 4-chloropyrimidines of the formula

30 ' N:zL
cl N

M

R
were obtained in a similar way:

35

R M.p. [°C]

t-C4Hg . oil '

n—-C3H5 oil

CF2Cl oil
40

¢c) 1-[2-t-Butyl-6—trifluoromethylpyrimidin-4-yljhexahydro-(1H)-
1,4-diazepine
18 g (0.18 mol) of homopiperazine were dissolved in 25 ml of
ethanol and, while refluxing, a solution of 7.2 g (0.03 mol)
45 of the chloride obtained in b), dissolved in 10 ml of
ethanol, was added dropwise over the course of 1 h. After
reacting for a further 30 min, the cooled mixture was worked
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buffer (50 mAdi PO/ #6ANac, 5 "MKka, 2 MM 2 and 2 M Cadl 2, pH
7.4 with HJ) and 0.1 nM[err]l-spiperone (total binding) or with the
addition of 1 pm/[sic] hal operidol (nonspecific 5 binding) or test

sulst ance. After incubation at 25[ertTC for 60 minutes, the m xtures
were filtered ubrbygtidimop28P a8k off yater | andkextrephing feverglabtfies n a
skatron cel |l col ktehos tofialse€r200-menlofumeyhy leme thiofideg.eThewergarni® washed
with ice-cold 50pglké Ivds HikenbWadieid wildh 7wéterl,h@riedawliifcinhydt yus cldddated

o L0111 AR ddd stk ULt oo inog

) e |
val ues wer @ det ePfi Actf wﬂ'gﬁl ?i%é’f%ﬁ'ctgg?%gs#%n%%g%angﬁgggse%gpégr%ﬁé i gand
prgglr:)am o][fby cofderd; otf oLt KRePX%0 val ues using the formula of Cheng
and Prusoff.

The following compounds were obtained in a corresponding way:
l-aryl-1,4-diazepine of the formula:

10 | /M

HN N—Ar?

15 Ar2 M.p. [°C]
Ny~ 0il
Wa
20 CF,Cl
N> 0il
7
25 ~ '
N\ /
30 \
CF3 _
74-75
NO,
35 _

d) 1-[2-t-Butyl-6~-trifluoromethylpyrimidin-4-yl]-4—-(3-chloro-

propyl)hexahydro—(1H)-1,4-diazepine

40 5 g (0.0165 mol) of the compound obtained above under c) were
refluxed together with 2.5 g (0.025 mol) of triethylamine and
3.15 g (0.02 mol) of l-bromo-3-chloropropane in 50 ml of
tetrahydrofuran for 10 h. The solvent was then removed by
distillation, and the residue was washed with water and

45 extracted with methylene chloride. The residue obtained after
drying and concentrating was then purified by flash
chromatography (silica gel).
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30

16

ese e conpounds according to the invention show
good affinities on the D3 receptor and high selectivities for

vield: 4.8 g (77% of theory) of yellow oil

very
t he D3

The compounds listed below were obtained in a similar manner:

1-aryl-4-haloalkyl-1,4-diazepines of the formula

Hal alk Ar? M.p. [°C]
~CH»-CH-CHj~ N::ZL~
Ccl N 0il
oy N\ /
CF,
—CH,C-CHy -
Nf%
" -(CH2)3~ 7 N 0il
N \z
" ” /— N Oll
\
w3
" ” N 0il
N/
CF,Cl
—CH,—-C=CH-CHj>— N
" y N 0il
CHs __<k::£i\
CF3
CFj3
” ={(CH3 )3~ f 0il
CF3
” ” Oil
NO2

REPLACEMENT SHEET (RULE 26)




35..

40

10

15

20

25

30

35

40

45

0.2450050/46513

17
P ration of the final produc
5 g (0.013 mol) of the product obtained in d) were dissolved in
25 ml of dimethylformamide and added dropwise to a stirred
solution at 100°C of 2.03 ¢ (0}016 mol) of 2-thiouracil, 0.38 g
(0.016 mol) of lithium hydroxide and 1 g of sodium iodide in
50 ml of dimethylformamide over the course of 1 h. After reaction
for 3 hours, the solvent was removed by distillation under
reduced pressure, and the residue was mixed with 150 ml of water
and extracted twice with ethyl acetate. The residue obtained
after washing with water, drying with sodium sulfate and
concentrating was purified by chromatography. (Flash
chromatography, silica gel, mobile phase methylene chloride with
2.5-5% methanol)
Yield: 4 g of pale oil
NMR:CDCl; . & 1.3(s,9H); 1.85-2.25(m,4H); 2.6(m,4H); 2.8(m,2H);
3.2(t,2H); 3.5(m,2H); 4.0(m,2H); 6.2(d,1H); 6.5(s,1H);
7.8(d;1H)
The substance was obtained as fumarate by adding an ethanolic
solution with fumaric acid.

C21H29F3NgOS + C4H404 MW 586.6
Melting point: 188-189°C

The compounds listed in the following Table 1 were obtained in a
similar way using various haloalkyl-1,4-diazepines (eg. 1d) and
various mercapto-substituted heterocycles such as thiouracil,
5-amino-2-mercaptotriazoles and 5-amino-2-mercaptothiadiazole:

Table 1
Arl— gs—alk—N N— Ar?
EX. No. Arl alk Ar2 M.p. [°C]
OH
N— 155-162
2 XN -(CHz)3~ W Oxalate
|
NJ\ K
f‘%?\ 83-85
3 " ” . N Oxalate
CF,Cl
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18
Ex. No. Arl alk Ar? M.p. [°C]
CF3
177-182
4 n n Fumarate
CF3
72-74
> NO,
., ~CH,—CH-CHj— N:'zk "116-119
° \
CH3
~CH,~C~CHyp~ sz; 174-180
7 \ / Oxalate
CHy
NJ 60-70
. ” " N
8 \ / Oxalate
N.+N _2k
U ~(CHz)3~ N= 166-167
9 N N ' \ /N Fumarate
H2 l
CH3 CF3
w3~
10 " " Wi 55-60
. N> 110-115
11 ” ” \ /N Oxalate
CF,Cl
CFj3
136-140
12 “ " Hydro-
chloride
CF,
13 < 5 NO, 95-98
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Ex. No. arl alk Ar? M.p. [°C]
- v3~
14 Ank " W 142-144
HN :
CHj )\ CF3
NN CH,-CH~-CH
|y |CHeGE-CH~ |y
15 N)\NJ\ 7 N 125-128
Hy | CHj —_
CH»
—-CH,—C~CHy- N:?k
16 " Wi 113-119
CH, Oxalate
§ \ 230-232
17 ” " —Lu Hydro-
—crp, | Chloride
N——N N—;{‘
//u\ lk\ - 0il
s - - N
18 . (CH)3 \ /
H CF3
N:f
19 ” ” Wi 109-110
CF,CH
N
20 " " ‘_Q/_‘;L 60-67
=CH,~CH—~CH,—- ” 180-190-
21 ” Hydro—
CH3 chloride
—-CH;-C—-CH,-
22 " CH, " 119-122
=
—~CHy;—CH-CHy~ 7\ 92-97
23 ” _—N Oxalate
- CHj3
\
Example 24

4-Bromobenzoic acid—[4¥{—4-(2,6-bis—t-buty1—4-pyrimidinyl)}—
(hexahydro—-(1H)-1,4-diazepin—-1-yl-)butyl]amide [sic]

REPLACEMENT SHEET (RULE 26)
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) 20 P

5 Br .
Preparation of the starting materials
a) Hexahydro-1lH-1-[2-t-butyl-6-trifluoromethyl—-4-pyrimidinyl]-4-
(4-phthalimidobutyl)-(1H)-1,4~diazepine [sic]
10
10 g (0.033 mol) of the diazepine prepared in Example 1lc)
were refluxed with 9.8 g (0.035 mol) of
N-(4-bromobutyl)phthalimide and 2.1 g (0.066 mol) of
potassium carbonate in 120 ml of acetonitrile for 8 h. The
15 mixture was filtered and the filtrate was concentrated. The
residue was processed further unpurified.
Yield: 16.2 g (98% of theory)
A sample was recrystallized from ethanol.
Melting point 97-99°C
20 The following were obtained in a similar way:
o
N—alk— N N—Ar?
25 r/
0
alk Ar2 M.p. [°C]
=
CH / \N 89-92
30 (CH2)3 —&:\
CF3
~CH3~C=CH-CH,—
” 130-132
CH3
35 ZA
. N
% \
~(CHz)3- ‘K_ﬁnk 119-121
40 -(CHz) 4~ ” 207-209
=
45 —(CHy) 4~ /4 \n 190-192
CF2Cl
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b) Hexahydro-1H-1-[2-t-butyl-6-trifluoromethyl-4-pyrimidinyl]-4-
(4-aminobutyl)-1,4~-diazepine

15 g (0.03 mol) of the product described above under a) were
refluxed with 6 g of hydrazine hydrate in 200 ml of ethanol

10

15

20

25

30

35

40

45

for 2 h, and then the precipitate was filtered off with
suction and the filtrate was evaporated. The residue was

taken up in ethyl acetate, filtered again, washed with water,

dried and again evaporated.

9.2 g (83% of theory) were obtained as an oil.

The following were obtained in a similar'wayz

HyN-——alk— N N—Ar2
alk Arz . M.p. [°C]
—(CHz2) 4~ N——%f\ oil
/4 \
=
-~(CHz) 3~ ” 0il
- (CHz) 4~ N— 0il
N
Y/
_ CF2Cl
N .
—(CHz2)3- 7\ Di~Hydro—
_-<t::f\ chloride: 241-245
CFj

Preparation of the final products:

3 g (0.0083 mol) of the product obtained above under b) were
dissolved with 0.9 g (0.009 mol) of triethylamine in 60 ml of
tetrahydrofuran, and a solution of 2 g (0.009 mol) of '
4-bromobenzoyl chloride in 10 ml of tetrahydrofuran was added
dropwise at room temperature over the course of 10 min. After
1 h, the solvent was removed by distillation under reduced
pressure, and the residue was mixed with water and extracted
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22
twice with methylene chloride. The dried and concentrated solvent
phase was purified by flash chromatography (silica gel, mobile
phase methylene chloride with 3% methanol).
Yield: 4.2 g (93% of theory)
Melting point 125-127°C (from diisopropyl ether/isopropanol)
CagHg2BrNs0  (544.6)

The compounds listed in Table 2 below were obtained using various
amino derivatives (similar to 24b) and known benzoyl chlorides.

Table 2 ' _
R-—@—CONH—-(CHZ)n— N  N—Ar2
Ex. No. R n Ar? M.p. [°C]
25 Br 3 ” 169-171
26 ” 4 1;—{\ - 74-76
: —‘<::21\ Oxalate
CF3
- 27 t-Butyl 4 N 165-167
__<<—;%\ Oxalate
__N
28 ©_0__ 4 104-107
Oxalate
29 Br 4 “'—'?A 92-94
' \ /N _ Oxalate
CF,Cl
30 I 4 ” 110-115
Oxalate
Example 31

4-[4-{4-Benzyloxy—2-pyrimidinyl}aminobutyl]—1-[2-t-butyl-6-tri-
fluoromethyl—-4-pyrimidinyl jhexahydro-1H-1,4-diazepine [sic]
oxalate '
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2.7 g (0.007 mol) of the amino compound prepared in Example 24b)
were introduced with 0.3 g of sodium: hydride (0.009 mol) into
20 ml of dimethylformamide. After reaction for 1 h, 1.6 g
(0.006 mol) of 4-benzyloxy-2-methylsulfonylpyrimidine (prepared
by oxidizing 4-benzyloxy-2-methylmercaptopyrimidine), dissolved
in 10 ml of dimethylformamide, were added, and the mixture was
stirred at room temperature for 72 h.

Subsequently, water was added, the mixture was extracted with
ethyl acetate, and the solution was dried and concentrated. The
residue was purified by column chromatography (silica gel,
methylene chloride with 4% methanol)

Pure yield: 1.0 g (30% of theory)

Oxalate: Melting point 145-150°C

C29H3gF3N70 - C2H20, (647.7)

Example 32:
1-[2-t-Butyl-6-trifluoromethyl—-4-pyrimidinyl]-4-[4-{4-hydroxy-2-
pyrimidinyl}aminobutyl jhexahydro—-(1H)-1,4-diazepine [sic]

OH

W A=

|
\NJ\\NH’/\\//\V//q\w/f-—§L4£i
CF

0.7 g (0.001 mol) of the compound described in the previous
example was hydrogenated in methanol with palladium on carbon
catalyst (10% Pd) under normal conditionms.

Yield: 0.6 g (100% of theory)

Melting point 111-115°C

Co2H32F3N70-CoH 04 (557.5)

3

Example 33:
1-[2-t-Butyl-6-trifluoromethyl-4-pyrimidinyl}-4-[4-(4-hydroxy-2-
pyrimidinyl)butyl-hexahydro—-1H-1,4-diazepine [sic]
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24
L =
N’L\~//\\«/”\\ ﬁ\\w/?__*§L;Qﬁ\

1-[2-t~-Butyl-6-trifluoromethyl—-4-pyrimidinyl}-4-(4-cyano-
butyl)hexahydro-1,4-diazepine

CFj3

9.1 g (0.03 mol) of the diazepine from Example lc) were
dissolved with 3.5 g (0.03 mol) of 5-chlorovaleronitrile and
9.1 g of triethylamine (0.09 mol) in 100 ml of
dimethylformamide and heated at 100°C for 24 h.

The solvent was then removed by distillation under reduced
pressure, water was added, the mixture was extracted with
ethyl acetate, and this phase was dried with sodium sulfate
and concentrated. The residue was processed further
unpurified.

Yield: 9.1 g as brown oil

1-[2-t-Butyl-6-trifluoromethyl-4-pyrimidinyl]-4-(4—-amidino—-
butyl)hexahydro-1,4-diazepine hydrochloride

9.1 g (0.024 mol) of the nitrile described above were
dissolved in 2 ml of ethanol and 50 ml of methylene chloride
(both anhydrous) and, while cooling to 0-10°C, dry hydrogen
chloride gas was passed in to saturation. After stirring
overnight, the precipitate was filtered off with suction and
the filtrate was concentrated.

Yield: 7.6 g (58% of theory)

Preparation of the final product

4.4 g (0.01 mol) of the amidine described above were stirred
with the sodium compound of ethyl formylacetate (preparation
J. Org. Chem. 35 (1970), 2515 et seq.) (2.8 g (0.02 mol)) in
50 ml of water and 20 ml of tetrahydrofuran overnight. The
reaction mixture was then extracted several times with ethyl
acetate, and the organic phase was dried and concentrated.
The residue was purified by column chromatography (silica
gel, eluent methylene chloride with 4% methanol)

Yield: 1.9 g (42%) of oil

NMR: (CDCl3) &: 1.3(s,9H); 1.8-2.0(m,4H); 2.0(m,2H);
2.4-2.6(m/br,6H); 2.5(t,2H); 3.5(m,1H); 4.0(m,2H); 6.2(d,1H);
6.5(s,1H); 7.8(d,1H)

C22H31F3NgO (425.5)
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Oxalate: Cy3H33;F3NgO - CpH0, (542.5)
Melting point 173-177°C (decomposition)

Example 34
5 1-[{2-t-Butyl-6-trifluoromethyl—-4-pyrimidinyl]-4-[3-{4-benzyloxy-
2-pyrimidinyl}oxypropyl jhexahydro—-(1H)-1,4~diazepine [sic]

a)

b)

3

|
N

0
X _
o\
TN K \_ié;
N

CF;3

Starting material

8.9 g (64.5 mmol) of 3-bromo-l-propanol were taken up in

50 ml of abs. THF, and 6.52 g (64.5 mmol) of triethylamine, a
catalytic amount of sodium iodide and 16.2 g (53.7 mmol) of
the azepine prepared in Example lc) were successively added,
and the mixture was refluxed for 16 h. For workup, the
precipitate salts were filtered off and the mother liquor was
concentrated under reduced pressure. The resulting oil was
taken up in dichloromethane, and the organic phase was washed
with water, dried over sodium sulfate and then purified by
column chromatography (Si0O;, mobile phase CH2Cl;:MeOH=98:2) to
result in a colorless oil.

Yield: 10.11 g (53%)

Final product

0.26 g (8.52 mmol) of sodium hydride (80%) was added in
portions to 2.45 g of the product described above, dissolved
in 25 ml of abs. DMF, at room temperature under a protective
gas atmosphere, and the mixture was stirred for 30 min. Then
1.5 g (5.68 mmol) of 2-methanesulfonyl-4-benzyloxypyrimidine
(prepared by methods similar to the literature: W.E. Barnett,
R.F. Roebel Tetrahedron Lett. 1971, 20, 2867) dissolved in
15 ml of abs. DMF, were added dropwise. After 7 h, the
mixture was worked up by pouring into water and extracting
with tert-butyl methyl ether. The organic phase was washed
with water, dried over sodium sulfate, filtered and
concentrated under reduced pressure. The resulting oil was
purified by column chromatography (SiO;, mobile phase
CH,Cl,:MeOH = 98:2) to afford the substance as an oil.
Yield: 1.6 g (2.9 mmol, 52%)

To form the hydrochloride, the oil was dissolved in ethyl
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acetate/Et;0, ethereal hydrochloric acid was added under
protective gas, and the resulting salt was filtered off with
suction.
Melting point: 110-112°C
5 CygH36C1lF3NgO2 (581.1)
Example 35

1-[2-t-Butyl-6-trifluoromethyl-2-pyrimidinylj-4-[3-(4-hydroxy-2-
pyrimidinyl)oxypropyl jhexahydro—-(1H)-1,4~-diazepine [sic]
10 '

OH
~ N
X N/’\ 0 N N‘ N

15
CF3

1.4 g (2.6 mmol) of the substance from Example 34, dissolved in
20 40 ml of ethyl acetate, were mixed at room temperature with 0.2 g
of Pd/C (10% Pd) and hydrogenated with hydrogen at 40-50°C under
atmospheric pressure. After the reaction was complete, the
catalyst was filtered off with suction and, after washing with
ethyl acetate, the filtrated was concentrated under reduced
25 pressure. '
Yield: 1.2 g (100%)
To form the hydrochloride, the o0il was dissclved in ethyl
acetate/Et,;0, ethereal hydrochloric acid was added under
protective gas, and the resulting salt was filtered off with
30 suction. :
Melting point: 78-80°C
Cy1H30C1F3NgO; (491)

The compounds mentioned in the following Tables 3 to 17 are
35 obtained in a similar way. '

40

45
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Examples of pharmaceutical presentations

A) Tablets
Tablets of the following composition were compressed in a
tabletting machine in a conventional way:

40 mg of substance of Example 1

120 mg of corn starch

13.5 mg of gelatin

45 mg of lactose

2.25 mg of Aerosil® (chemically pure silica in
: submicroscopically fine distribution)
6.75 mg of potato starch (as 6% paste)

B) Coated tablets

20 mg of substance from Example 4
60 mg of core composition
70 mg of sugar—-coating composition

The core composition consists of 9 parts of corn starch, 3 parts
of lactose and 1 part of vinylpyrrolidone/vinyl acetate 60:40
copolymer. The sugar-coating composition consists of

5 parts of sucrose, 2 parts of corn starch, 2 parts of calcium
carbonate and 1 part of talc. The coated tablets produced in this
way are subsequently provided with an enteric coating.

Biological investigations ~ receptor-binding studies
1) D3 binding assay

Cloned CCL 1,3 mouse fibroblasts which express the human D3
receptor and which are obtainable from Res. Biochemicals
Internat. One Strathmore Rd., Natick, MA 01760-2418 USA, were
employed for the binding studies.

Cell preparation

The D3 expressing cells were grown in RPMI-1640 with 10% fetal’
calf serum (GIBCO No. 041-32400 N); 100 U/ml penicillin and 0.2%
streptomycin (GIBCO BRL, Gaithersburg, MD, USA). After 48 h, the
cells were washed with PBS and incubated with 0.05%
trypsin-containing PBS for 5 min. After neutralization with

.medium, the cells were collected by centrifugation at 300 g. For

cell lysis, the pellet was briefly washed with lysis buffer (5 mM
tris-HCl, pH 7.4 with 10% glycerol) and then incubated at a
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concentration of 107 cells/ml of lysis buffer at 4°C for 30 min.
The cells were centrifuged at 200 g for 10 min and the pellet was
stored in liguid nitrogen.

Binding assays

For the D3 receptor binding assay, the membranes were suspended in
incubation buffer (50 mM Tris-HCl, pH 7.4 with 120 mM NaCl, 5 mM
KCl, 2 mM CaCl,, 2 mM MgCl;, 10uM quinolinol, 0.1% ascorbic acid
and 0.1% BSA) at a concentration of about 106 cells/250 ul of
assay mixture and incubated with 0.1 nM 125jodine-sulpiride in the

" presence and absence of test substance at 30°C. The non-specific

15

20
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30

35
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45-

binding was determined with 10-5M spiperone.

After 60 min, filtration through GF/B glass fiber filters
(Whatman, England) in a Skatron cell collector (Skatrom, Lier,
Norway) separated the free and the bound radioligand, and the
filters were washed with ice—cold tris—HC1l buffer, pH 7.4. The
radioactivity collected on the filters was quantified using a
Packard 2200 CA ligquid scintillation counter.

The K;i values were determined by non-linear regression analysis
using the LIGAND program.

2) D inding a
el re

HEK-293 cells with stably expressed human dopamine D2A receptors
were cultivated in RPMI 1640 with Glutamax I™ and 25 mM HEPES
with 10% fetal calf serum albumin. All the media contained 100
units of penicillin per ml and 100 pg/ml streptomycin. The cells
were maintained at 37°C in a moist atmosphere with 5% CO,.

The cells were prepared for binding studies by trypsinization
(0.05% trypsin solution) at room temperature for 3-5 minutes. The
cells were then centrifuged at 250 g for 10 minutes and treated
with lysis buffer (5 mM tris-HCl, 10% glycerol, pH 7.4) at 4°C for
30 minutes. After centrifugation at 250 g for 10 minutes, the
residue was stored at -20°C until used.

Receptor binding assays

1) Dopamine D, receptor ”low affinity state” with 125I-spiperone
(81 TBq/mmol, Du Pont de Nemours, Dreieich)
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 The mixtures (1 ml) consisted of 1 x105 cells in incubation

buffer (50 mM tris, 120 mM NaCl, 5 mM KC1l, 2 mM MgCl, and 2 mM
CaCl,, pH 7.4 with HCl) and 0.1 nM 125I-spiperone (total binding)
or with the addition of 1 um [sic] haloperidol (nonspecific
binding) or test substance.

After incubation at 25°C for 60 minutes, the mixtures were
filtered through GF/B glass fiber filters (Whatman, England) in a
skatron cell collector (Zinsser, Frankfurt), and the filters were
washed with ice-cold 50 mM tris-HCl buffer, pH 7.4. The
radioactivity collected on the filters was quantified using a
Packard 2200 CA liquid scintillation counter.

Evaluation took place as under a).

The K; values were determined by nonlinear regression analysis
using the ligand program or by conversion of the ICsp values using
the formula of Cheng and Prusoff.

In these assays, the compounds according to the invention show

very good affinities on the D3 receptor and high selectivities for
the D3 receptor.
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The following compounds were obtained by the processes

described above:
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118 529 O-BnI9PO/463Y3 ( 3n: 1.3

(m2H); 1.4 (s,9H); 1.7 (m2H);
ehloride 2.2 (b,3H); 3.0 (t,2H); 3.2 (b,5H); 3.5 (s,3H);
3.5-4.2 (b, 7H); 4.5-4.7 (b,1H); 7.0 (dB'J?)H); 8.6 (s,2H); 11.7
(bsyIH); 14.2 (b, H) 5300 Oxalate I"3 (s,9H); 1.9-2.1 (b,2H); 2.7-3.0
(b, 4H); 2. 3- 2.4 (b 2H); 2.6-4.1 (b 4H); 3.9 (s, 2H); 5.2
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539 HydroQ-3 0959/46513 . 3 0.3.2 (b, 2H): 3.5-4.0 (b, 8H),
c¢hloride 4.2 (s,2H); 5.5 (d,2H); 6,2 (d,IH); 6.9-7.0

(m3H); 7.0 (t,1H); 7.4 (m1H); 7.9(d%H); 10. 9 . (b, 1H);
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556 0.Z. 0050/46313. 1.0 (m2H): 2.6 (t.2H): 2.7 (t,2H);
*3.2 (s,2H); 3.4 (s,3H); 3.6 (s,2H); 3.9 (m4H); 4.2 (s, 2H);
5.0 (s,2H); 6.5 (s, 1H) 557 I—'Iydro-96 1.3 (d,6H); 2.2 (b,IH); 2.6 (b,IH;
3:0 (b, 4H); chloride 3.4 (s,3H)7 3.5-3.7 (b,4H); 3.8 (s,2H); 4.1
(s,2H); 5.4 (s 2K 6.8 (t IH - 6.9 (g . 2.5 (P, 2H);
11.6 (b, 1H;} T 559 Hydr o- 1.2 (d,6H} 2.1 (b,4H);} 3.0-3.2 (b,BH);
3.5-4.2 2.ghloride (b,4H); 6.1 (d,IH); 6.%(t,IH1); 6.9 (b,IH; 7.8
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569. Oxal at®2 PR3 3 0-3.4 (msH): 3.5 (m2H): 3.9

(b,2H: 6.1 (d,1H): 6.5 (b,2H): 7.0 (t,2H); 7.7 (t,1H: 7.8
(d,1H: 570 Hydro- 1.3 (s,9H): é%z 2 (b,3H); 2.3-2.4 (b,IH; 3.2
chl-oride (m 6H); 3.4-4.0 (b, 5H): @5 (b, 1H): 6.2 |

(d,1H); 6.8 (d, S~ ST 06 -l H)
571 Hydr o- W|(s,9H); 2.0-2.2 (b, 3 2.3-2.4 (b,19,; 3.1
chl ori de (s, ;—-1.0-3.2(m6l-l{); 34-40(b,5|—|);_g4345
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0.2. 0050/46513

5 -[err] wher e [err] or a 5- or 6-nenbered heteroaromatic
ring wth 1, 2 or 3 15 het er oat ons whi ch are sel ected, independently of
one anot her, fromO N and S, gﬂ re Ar[err] may have 1, 2, 3 or 4
substituents whi ch are sel ected, “i ndependently of one another, from

OR[err], al kyl which is unsubstituted or substituted by OH,
OC[ err]-C8-al Kl [or nmarogem, 120 or—CZP6atkeTy 2 =Co—ar-tcy-fipd—

cycl oal kyl, hplkbden, CN. -
— [} o Q
o 0 d©
o .o = e
o ~ o = M
o (o} -t A+ O
o) ! — w ~
o, ] L o 1 0 S
o~ D o o 0
<] H o 0 &
7 4 ~ “2%
~ T Q o
m S’
z .
g Tig
O &
~
o
<< > =
L
. | | 5
o~ 90 20 o
2 2 = E=0>
<| © S S s
& & b 5
T
| | | i

N—N
I
én,

/ N)\
by

N)\
SH,
3
&,

AL
N

—‘H
<

Q

o O O

T = - 2
= 3 o 2 5
. ©w o o ©
5

REPLACEMENT SHEET (RULE 26)



ceRerr], P R4 11. oF3. oHF2, phenyl which is
unsubstituted or substituted by (Jerr]-C6-al kyl, Oferr]-C6-al kyl,

acyl, phenyl, amno, nitro, cyano or h.l. gen, or phenoxy which is
unsubstituted or substituted by C[err]=Co-al kyl, 25 OC[ err]-C6-al kyl or
hal ogen, or (Jerr]-C6-al kanoyl or benzoyl; : Rl is H alkyl
which is unsulfSLifuted or subjtituted by : err]-Cco-ar KyT,
phenyl or hal qg&nf 30 ~ R2 has the ani ngs statedl for RL or iJs _
COR[err] or "e"rr]R[er%]; Ais aiC3-Cerr]-al kyl ene group jwhen
Ar[err] is CoHBEANH, org when}Ar[err] is a 5- of 6-nenbered
het eroaromati 4 gi hg, &sBa 35 CA-d err ]} al ksl ene gr Eup § @
C3-( err]-al kyfl éne grHuf vvhicrfl P conpri se8 at | east oHe group {Z which
is selected friom0 S, § NR1, a doublle and a triple bonds wherje Rl is
as defined abqvs, g, o
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B.is a 7- oP’éfngggg(ggségturated ring with one or two 40
het eroatons, the nitrogen heteroatons being | ocated

bei ng possible for the ring

4; 45 O

Ar2 is phenyl,

Ar2, and it additionally
to have a double bond in position 3 or

ni trogen
in the 1,4 or
1,5 position and the ring being bondefo%n position 1 to the radical
A and in position 4 or 5to the adi cal

— P050/ 46513 124
ridyl, -pyrimdinyl triazinyl, 4t beijn -
Pyt | dyl - py Yl og v g g =
o 3 — -l O:g
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: . 1l
-‘possi bl e fgrzArgo?glﬁg\E/'eg'l 2, 3 or 4 substituents which are

*sel ected, independently of one another, fromORerr], alkyl,
C2- C6- al kenyl , C2-C6-al kynyl, al koxy %I , hal oal kyl, hal ogen, 5 CN,
CJerr]Rerr], NO2, SQ2Rerr], NR er S2NR[err] R2, SRferr], a 5- or

6- menber ed carbocyclic, aromatic or non-aromatic ri i ng and a 5- or
6- menber ed het VCTTTTaromatyc or non-argnatrc ring-—wWtiT T to 3
het er oat ons whi c'h are sekected fromQ, S apd N, the carbocyclji c or
het erocyclic ri ng bei ng 8nsubs} it ut ed or 1 fibsti t bt ed bg
Cerr]-derr]-4l iyl , pheyl, hpl ogend O efr] - C[gr]-al Kyl , H, NCO2
or CF3, where Ar% maynélgo be fusegtooac rboq:y icripg o of {the
type defined aljo fhere Ar2 ®amnot be¢ a < .c: py(l m"_‘E‘:yI radi cal
substituted by{2 droxy groups, ™9 nd thedsalts|thefe® witth
physi ol ogi cal | § Edl erateg aci dp. 2. A ¢onpourdl as claineddn cldim1 of
the fornula | ¢h&rle Ar[efr] i 2y 2
2 | - i ~
w i hg
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Rerr] to R6.8.ep05044p543ent|y of one anot her,
substituents nentioned in claim1 for the radical
t he neani ngs stated for
CH.

is N or
Ar[err]

R2 in claim1l or
A conpound as clal0®d in claim1 of the fornula I

H or the
Arferr],

i s cycl oal kyl,

R7 has

and 40 X
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is 45
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ferr]
2.
15

- -

4,
is

0.%hecPO5RZ4681R/[ err], R7 and X have the neanings stated in claim

A conmpound as clained in claim3 of the fornula I

where Ar[err]
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[err] 0.%he095Q/46513% 0 Rierr], Rerr] and X have the neanings stated
inclaim2. 30 5. A conpound as clainmed in claim4 of the fornula I where

R3, R err] and R[err] are, independently of one another, H, OR1,
al kyl, NR[err] R err], hal ogen, phenoxy, CN, phenyl which is
unsubstituted or substituted. by CJerr]-(err]-al kyl, acyl or hal ogen,
or COOR[err]; Rorit—angRlorrlare _independently_of one angther, H,
al kyl or 35 dgnzyl ; R7 is H, alkyl or cycloalkyl; and Xis N
or CH. 6. J& qonpourg as c|aimedg n claimb5, ghere to RS are
selected, 40 | ,i ndepeﬁﬁently of on@ anot er drgnm H, er &) ©C6- al Ryl , ORI,
NR1R2, Rreenyl whigh is unsubsigl tute Lg:)st I tufted ﬁyg
C[err]-CG-.aIkH& mg 3'5 : - .
i L 4] -~ O 9] Q
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acyl or hal oQeB. @080K4b6833n, where Rl and R2 have the abovenenti oned

méanings, R7 is Hor alkyl, and Xis N O Z. 0050/ 46513
126 7. A conpound as clainmed in claim6, where Ar[err] is pyrimdinyl
whi ch is unsubstituted or substituted py3OH, GCal kyl or Qbenzyl . 5
8. A conpound as claimed in claim6, where Ar[err] is
[3)
o P ~
N 3 3 Y
g : p o o
Py o o — o
le) [To] —~ | e -
o o =g : ''g
3] 3] 3,
o o 0 — @ 0
g o ¥ ) n g
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[err] 0.Zhe 09507 46518R err ] R2, where R1 and R2 have the neani ngs

stated in claim5, and R7 is Hor alkyl. 15 9. A conpound as
claimed in claim6, where Ar[err] is thiadiazole which is
ynsubstituted or substituted by NR era}l®2, where R err] and R2 have

the neanings stated in claim5. 20 10. A conpound as clainmed in claim®6,
where Arf[err] is

[3)
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or- .25 0.3er@O5W/46BILR5 are, i ndependently of one another, H or

hal ogen, al kyl or phenyl. 11. A conpound as clainmed in any of the
preceding clains of the 30 formula I, where Ais -Z-C3-C6-al kyl ene, in
particul ar - Z- CH2CH2CH2-, - Z- CH@QHQCHZCHZ- - Z- CH2CH=CHCH2-

-Z-CH2C (CH3 ) =CHCH2-, -Z- CHZC( CH2-, -Z-CH2CH (CH3 ) CHZ or a

i near -Z-C | en di bondedq to Ar
and is CH2, E-&g&l;él %g!% 3s ) %égﬁp%%enﬂogserﬁrgic%ﬁalfﬁg%éf hgecedl ng
claims of t@eint have d?hﬁJIfé?lFLOWWrWIB gpgctra (d,-DMSO) :

BEx. No.

476 1,8-2,1 (m,4H); 2,6-2.7 (m,4H); 2.8 (t,2H); 3.2
(t,2H); 3.5-3.7 (b,2H); 3,7-3,9 (b,2R); 4.5
(d,2H); 5.1 (t,1H); 5.2 (s,1H); 6,1 (d,1H); 6.2
(m, 2H) ; 7.3 (m,3H); 7.7 (m,2H); 7.8 (d,1H)

477 1.8-1.9 (m,4H): 2.5-2.6 (m,4H); 2.7 (t,2H); 3.0

(t,2H); 3.3 (s,3H); 3.5-3.8 (b,4H): 4.2 (s,2H);
4.5 (d,2H); 5.1 (t,1H); 5.2 (s,1H); 6.2 (m,2H);
7.3-7.4 (m,5H); 7.7 {m,2H)

481 oxalate 2.1 (b,4H); 3.2-3.4 (m,8H); 3.6 (s,3H); 3.7
(b,2H); 6,6-6.8 (m,3H); 7.2 (t,1H); 7.6 (m,3H);
7.7 (m,2H)

484 Oxalate 2,0 {b,2H); 2,8-3,0 (b,4H); 3,4-3,5 (m,4H); 3.6~
3.7 (b,2H); 3.9 (s,2H); 5.3 (d,2H): 6.1 (d,1H);
6.5-6.8 (m,3H); 7.21 (t;1H); 7.9 (d,1H);

491 oxalate 2,0-2,3 (b,4H); 3.0-3.4 (b,8H); 3.6 (s,3H); 3.8
(b,2H); 4.1 (b,2H); 7.1-7.3 (b,1H): 7.5 (m, 3H) :
7.6_ (m,2H); 8.6 (s,1lH):

492 ' 1.7-1.9 (m,4H); 2.6 (b,2H); 2.8 (b,2H); 3.1
(t,2H); 3.6-3.9 (b,dH); 6.1 (d,1H); 7.0 (d,1H);
7.8 (d,1H); 8.5 (s,1H);

493 oOxalate 1.9-2,1 (b,4H); 2,7 (s,3H); 2.8 (t,2H); 3.0-3.3

(b,6H); 3.3 (s,3H); 3.4 (t,2H); 3.7 (b,2H); 6.3
{b,1H); 6.4-6.5 (m,3H); 7.0 ‘(m,1H);
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[err]

0.3 .7 0059/ #653531 3 127 13. A conpound as cl ai ned
I n any of the preceding clains of the

495

497

498

- 499

500

501

502

114

Fumarate 1,6-1.8 (b,4H); 2.6 (m,ZH); 2.7 (t,2H); 3.2
(s,3H); 3.3-3.5 (m,4H); 5.9 (s,2H); 6.2-6.5
(m,3H); 7.0 (m,1H);

Fumarate 1,6-1.8 (m,2H); 1.8-2,0 (b,2H); 2.5-2.7 (b, 4H);
2.8-2,9 (m,4H); 3.2 (s,3H); 3.7-3.9 (m,4H); 5.9
(b,2H); 6.5 (s,2H); 7.4 (d,1H);

Fumarate 1.3 (s,9H); 1.8-2.1 (b,4H); 2.7-3.0 (b,6H); 3.3
(s,3H); 3.5-3.8 (b,6H); 6.1 (b,2H); 6.6 (s,2H):
6.7 (s,1H):

Hydro- 1.3 (s,9H); 1.9 (b2H); 2.2 (s,2H); 2.5 (b,2H);

chloride 2.7 (b,2H); 3.1 (s,2H); 3,4 (s,3H); 3.7 (s,2H);
3.8 (s,3H); 3.9 (s,3H); 5.0 (d,2H): 6.5 (s,1H);
6.9 (d,1H); 7.5 (d,1R); 7.7 (s,1H):11.3 (b,1H);

Fumarate 1,3 (s,%H); 1.7-1,9 (b,4H); 2.5-2.7 (b,4H); 2.8~
2.9 (b,2H); 3.1 (t,2H); 3.6-3.7 {(b,2H); 3.8-4.0
(b,2H); 6.1 (d,1H); 6.6 (s,2H); 6.9 (d,1H); 7.8
(d, 1H) | |

1.3 (s,%H); 1.8-2.0 (m,4H); 2.6 (m,4H); 2.8
(b,2H); 3.1 (t,2H); 3.4 (s,3H); 3.5 (b,2H); 3.9-
4,1 (b,2H); 4.4 (b,2H); 6.5 (s,1H)

Fumarate 1.3 (s,9H); 1.8-1.9 (b,2H); 2.5-2.6 (b,2H); 2.7
(b,2H); 3.1 (s,2H); 3.6-3.7 (b,2H); 3.7-4.0
(m,4H); 5.1 (s,1H); 5.2 (s,1H); 6.1 (d,1H); 6.6
(s,2H); 6.9 (d,1H); 7.8 (d,1H)
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formula I, QWEH6905Q14%5bhenyl, pyridinyl or pyrimdinyl, whi ch may

*have one or two substituents which are sel ected, I ndependent |y of
one another, fromderr]-Cé6-al kyl, C2-C6-al kynyl, 5 hal ogen, CN,

Jal oal kyl , Gal kyl, NO2, phenyl, pyrrolmys i m dazol yl , pyrazolyl,

thi enyl, cycl opentyl and cycl ohexyl .. 14. A conmpound as clained in claim
13 of the formula I, where the substituent(s) are sel ected,

i ndependent|y of one another, 10 fromdderr]-Co6-al kyl, NO2 and

hal oal kyl, in particular CF[err], CHF2 and CrF2d . 15. A

phar maceutical conposition conprising at |east one conpound as

cl ai mredoBn arymafatd alnB IsteH)IS 1.8<l..9 W20y ; WwiHeRt61fb,2H); 2,7~

hysi ol ogi cal | I i cl d/ i L1 b, .
76 “The dse of at | ohbt ol Sohbcinh (e 2t nei FoL) br3chatnd

16. The use of at

504

505

506

- 507

508

Fumarate

- Fumarate

5.1 (s,1H); 6.6 (s,2H); 6.9 (d,1H); 7.6 (m,3H):;
7.7 (m,2H)

1.3 (s,9H); 1.8-1.9 (b,2H); 2.5 (b,2H); 2.6-2.7
(b,2H); 3.1 (s,2H); 3.3 (s,3H); 3.4 (s,2H); 3.5-
3.7 (b,2H); 3.8-4.0 (b,2H); 4.9 (d,2H); 6.0
(s,2H); 6.6 (s,2H); 6.5 (d,1H)

1.3 (s,9H); 1.7-1.9 (b,4H); 2.5-2.7 (b,4H); 2.8
(t,2H); 3.1 (t,2H); 3.4-4 0 (b,4H):; 6.1 (d,1H);
6.5 (d,1H); 6.6 (s,2H); 7.8 (d,1H); 8,2 (d,1H)

1.4 (s,%H); 1.8 (m,2H); 2.1-2.2 (b,2H): 2.6
(m,4H); 2,7 (t,2H); 3.C (t,2H); 3.4 (s,3H); 3,5-
4.0 (b,4H); 4.6 (b,2H); 6.2 (d,1H): 8.2 (d,1H)

0.9 (t,3H); 1.3 (s,9H); 1.4 (m,2H); 1.7 (m,2K);
2.1 (b,2H); 2.6 (t,2H); 2.7 (t,2H); 2.8 (t,2H);
3.3 (s,2H); 3.6-3.7 (b,2H); 3.8 (s,2H); 3.9-4.0
(b,2H); 5.1 (s,1H); 5.2 (s,1H); 6.1 (s,1H); 6.2
(d,1H); 7.8 (d,1H)

0.9 (t,3H); 1.3 (s,9H); 1.4 (m,2K); 1.7 (m,2H):
1.9 (m,2H); 2.6 (m,4H); 2.7 (t,2H); 3.1 (d,3H);
3.2 (s,2H); 3.3 (s,3H); 3.6 (m,1H); 3.7 (s,2H);
3.6-3.8 (b,4H); 5.0 (d,2H); 6.0 (s,1H)
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1 to 15 for QZod 9SS 46533ar naceuti cal conposition for the 20 t r eat nent

of disorders which respond to dopam ne D3 receptor ant agoni sts or
agoni st s. 25 30
- 116

509 Dihydro- 0.9 (t,3H); 1.3 (m,2H); 1.4 (s,9H); 1.7 (m,ZHf;

510

511

512

513

514

515

chloride

2.4-2.5 (b,2H): 2.9 (t,2H); 3.2-3.4 (b,4H); 3.5
(s,3H); 3.7-3.8 (b,2H); 3.9 (s,2H); 3.9-4.2
(b,2H); 4.1 (s,2H); 5.4 (s,2H); 6.9 (s,1H):8.5
(s,2H); 11.7 (b,1H); 14.0 (b,13)

1.3 (s,9H); 2,0-2,1 (b,2H): 2.7 (t,2H); 2.8

(t,2H); 3.3 (s,2H); 3.5-3.8 (b,2H); 3.8 (s,2H);

3.8-4,1 (b,2H); 5.1 {(s,1H); 5.2 (s,1H); 6.2
{(m,2H); 7.8 (d,1H); 8.2 (d,1H)

1.3 (s,18K); 1.6-1.9 (b,4H); 2.4 {(b,2B); 2.7
(b,2H); 2.8 (t,2H): 3.2 (s,3H); 3.7 (m,4H); 5.8
(sllH);

1.3 (s,18H); 1.7-1.8 (m,4H); 2.5 (b,2H); 2.7
(b,2H); 3.0 (t,2H); 3.7-3.8 (m,4H); 6.0 (d,1H);
7.8 (d,1H); '

1.6-2.1 (m,17H); 2.7 (s,2H); 3.1 (s,2H); 3.3-3.6

(b,6H); 3.4 (s,3H); 3.8-3.9 (b,2H); 4.8 (b,2H);
6.0 (b,2H); 6.8 (s,1H):

1.6-2.0 (m,17H); 2.5 (s,2H); 2.6 (s,2H); 3.0
(s,2B); 3.5-3.9 (b,6H); 5.0 (d,2H); 6.0 (d,1H);
6.8 (d,1K); 7.8 (d,1H);

1.7-2. 0 (m,19H); 2.5 (b,2H); 2.7 (s,2H); 3.0
(t,2H); 3.5-3.8 {(b,4H):; 6.0 {d,1H); 6.8 {d, 1H);
7.8 (d,1H);
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517

518

518

527

526

528

0.Z2. 0050/46513
45

Dihydro-

chloride

Hydro-

chloride

Oxalate

Oxalate

117

1.4 (s,9H): 2.4-2.5 (b,2H); 3.3-3.6 (b,4H); 3.5
(s,3H); 3.7-3.8 (b,2H); 3.8-3,9 (b,2H); 3.9-4,2
(b,4H); 5.4 (s,2H); 7.1 (d,1H); 8.3 (d,1H); 8.5
(s,2H); 11.7 (b,1H); 1£.5 (b, 1lH)

1.3 (s,9H); 1.8-2.0 (b,2H); 2.6 (t,2H); 2.7
(t,2H); 3.0 (d,3H); 3.2 (s,2H); 3.3 (s,3H): 3.6
(s,2H); 3.6-3.9 (b,5H):; 5,0 (d,2H); 6.2 (s,1H);
6.3 {m,2H):; 7.8 {m,2H)

1,4 (s,9H):; 1.9 (m,2H}; 2.6 (t,2H): 2.7 (t,2H);
3.0 (d4,3H); 3.2 (s,2H); 3,3 (s,3H); 3.7 {(s,2H);
3.6-3.9 (b,5H); 5.0 (d,2H); 6.1 (s,1H):; 6.3
(m,2H); 7.6 {(m,2H)}

1.2~-1.5 {(b,10H); 1.5-1.8 (b,4H); 3.1 (m,4H); 3.5
(m,4H):; 3.8-4.0 (b,4H); 6.8 (t,1H); 6.9 (b,3H):;
7.1 (t£,1H); 10.5 (b,1R):

1.3 (s,9H); 1.9-2.1 (b,2H); 2.7-3.0 (b,4H); 3.4
{(b,2H): 3.6 {s,3H); 3.6-3.8 (b,2H); 3.8 (s,2H):
3.9-4.1 (b,2H); 5.2 (d,2H); 6.2 (m,2H); 6.4
(s,1H); 7.6 (m,3H): 7.7 (m, 4H)

0.9 (t,3H); 1.3 (s,9H); 1.4 (m,2H); 1.6 (m,2H);

1.9-2.2 (b,4H); 2.5 (m,2H); 3.0-3.2 (b,4H):; 3.2-
3.4 (b,4H); 3.5-3.7 (b,2H); 3.9-4.1 (b,2H); 6.1

(d,1H); 6.4 (s,1H); 7.8 (d,1H)
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0.9 (t,3H); 1.3 (m,2H); 1.4 (s,9H); 1.7 (m,2H);
2.2 (b,3H); 3.0 (t,2H); 3.2 (b,5H); 3.5 (s, 3H);
3.5-4.2 (b,7H); 4.5-4.7 (b,1H); 7.0 (d,1H): 8.6
(s,2H); 11.7 (b,1H): 14.2 (b, 1H)

1.3 (s,8H); 1.9-2.1 (b,2H); 2.7-3.0 (b, 4H); 2.3-
2.4 (b,2H); 2.6-4.1 (b,4H); 3.9 (s,2H); 5.2
(s,1H); 5.3 (s,1H); 6.1 (d,1H); 6.2 (m,2H); 6.4
(s,1H): 7.7 (m,2H); 7.8 (d,1H)

1.3 (s,9H); 1.9 (m,2H); 2,6 (t,2H); 2.7 (t,2H);
3.2 (s,2H); 3.3 (s,3H): 3.7 (s,2H); 3.6-3.9
(b,4H); 4.3 (s,2H); 5.0 (d,2H); 6.2 (s,1H); 6.3
(m,2H); 7.8 (m,2H)

1.3 (s,%H); 2.1 (m,2H); 2.7 (m,2H); 2.9 {(m,2H);
3.3 (s,2H); 3.6-3.8 (b,2H); 3.8 {s,2H); 3.9-4.1
{b,2H); 5.1 (s,1H); 5.2 (s,1H); 6.1 (s,1H); 6.2
(d,1H); 6.3 (m,2H); 7.5 (m,2H); 7.8 (d,1H)

1.3 (s,%H); 1.9 (m,2H); 2.6 (t,2H); 2.7 (t,2H):
3.2 (s,2H); 3.3 (s,3H); 3.7 (s,2H); 3.6-3.6
(b,4H); 4.3 (s,2H); 5.0 (s,2H); 6.1 (s,1H); 6.3
(m,2H); 7.6 (m,2H) '

2.2-2,3 (b,2H); 3.0-3.2 (b,2H); 3.5-4.0 (b, 8H),
4.2 (s,2H); 5.5 (d,2H): 6.2 (d,1H); 6.9-7.0
(m,3H); 7.0 (t,1H); 7.4 (m,1H); 7.9 (d,1H); 10.9
(b, 1H):

2.4 (b,zg); 3.2 (b,4H); 3.4 (s,3H); 3.5 (m,2H);:
3.7 (b,4H); 4.0 (s,2H); 5.3 (d,2B); 6.8-7.1
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1,3 (s,9H); 1.9 (m,2H); 1.9-2.1 (b,2H); 2.6
(m,4H); 2.8 (b,2H); 3.2 (t,2H); 3.5-3.7 (b,2H);
3.9-4.2 (b,2H); 6.2 (d,iH); 6.5 (s,1H); 6.8

(d, 1H) | | |

1.3 (s,9H); 1.9 (m,2H); 1.9-2.0 (b,2H); 2.6-2.7
(b,4H); 2.8 (b,2H); 3.1 (t,2H); 3.2 (s,3H); 3.5-
3.6 (b,2H); 3.9-4.1 (b,2H); 6.5 (s,1H); 10.8

(b, 1H)

1.3 (s,SH); 1.8-2.0 (b,4H); 2,6 (m,4H); 2.7-2.8
(b,2H); 3.0 (m,5H); 3.3 (s,3H); 3.5~3.6 (b,2H);
3.9-4.1 (b,3H); 6.5 (s,1H) '

1.3 (s,9H); 2.1-2.2 (b,3H); 2.5-2.6 (b,1H); 3.1-
3.3 (b,6H); 3.4 (s,3H); 3.4-3.8 (b,4H); 4.0-4.1

{b,1H); 4.6-4,7 (b,1H); 7.0 (s,1H); 8.6 (s,2H);

11.3 (b, 1H)

1.3 (s,94); 1.9 {m,2H); 2.1 (m,2H); 2.7 (m,4H);
2.9 (m,2H); 3.2 (t,2H); 3.8-3.9 (b,2H); 3.9-4.0
(b,2H); 6.2 (d,2H); 6.3 (m,2H); 7.8 (m,3H)

1.3 (s,98); 1.9 (m,4H); 2.6 (m,4E):; 2.8 {(t,2H);
3,1 {t,2H); 3.2 (s,3H); 3.6-4.0 (b,4H); 6.2
(s,1H); 6.3 (m,2H); 7.8 (m,2H); 9.2 (s,1lH)

1.3 (s,9%H); 1.9 (m,4H); 2.6 (t,4H); 2.8 (t,2H);

3.1 (t,2H); 3.3 (s,3H); 3.5-3.9 (b,4H); 4.1
{s,2H): 6.2_(5,1H); 6.3 (m,2B); 7.8 {(m,2H)
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1.4 {s,9H); 1.9 (m,2H); 2.0-2.1 (b,2H); 2.7
(m,4H); 2.9 (m,2H); 3.2 (t,2H); 3.6-3.8 (b,2H);
3.8-4.1 (b,2H); 6.1 (s,1H); 6.2 (d,1H); 6.3
(m,2H); 7.6 (m,2H), 7.8 (d,1H)

1.4 (s,9H); 1.9 (m,4H); 2.6 (m,4H); 2.8 (b,2H);
3.1 (t,2H); 3.2 (s,3H); 3.6-4,0 (b,4H); 6.1
(s,1H); 6.3 (m,2H); 7.5 (m,2H}; 10.0 (b,1H)

1,4 (s,9H); 1.8 im/4H); 2.6 (m,4H): 2.8 (b,2H);
3.1 (t,2H); 3.4 (s,3RH); 3.5-4.0 (b,4H); 4.3
(s,2H); 6.1 (s,1H}); 6.3 (m,2H}); 7.5 (m,2H)

3 (s,%H); 2.1 (m,2H); 2.8 (m,2H); 2.9 (m,2H);

3 (s,2H); 3.8 (s,2H); 3.9 (t,2H); 4.1 (b,2H);

1 (s,1H); 5.2 (s,1H); 6.2 (d,1B); 6.5 (d,1H);
(d,1H); 8.2 (d,1H) |

1.3 (s,9H); 2,2-2.3 (b,1H}; 2.5-2.7 (b,1H); 3.1
(s,3H): 3,0-3.2 (b,2H); 3.5-3.7 (b,3H); 3.8-4.1
(m,6H); 4.4-4.5 (b,1H); 5.4 (d,2H); 6.8 (d,1H);
8.3 (d,1H}; 11.2 (b,1H):; 11,8 (s,1H)

1.3 (s,9H):; 1.9 (m,2H); 2.6 (t,2H); 2.7 (t,2H):
2 {(s,2H); 3.4 (s,3B): 3.7 (s,2H); 3.8 (m,4H):;
(s,2R); 5.0 (s,2H); 6.5 (d,1H); 8.2 {d,1H) -

= W

(s,18H); 2.1 (m,2H); 2.8 (t,2H); 3.0 (t,2H);
(s,2H); 3.8 (s,2H); 3.9 (t,2H); 4.1 (t,2H):
(s,1H); 5.2 (s,1H); 6.2 (d,1H); 6.5 (s,1H);
(d, 1H)- |

< U W
. . (X3 *
o -~ W W
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1.3 (s,18H); 1.9 (m,2H); 2,6 (t,2H): 2.7 (t,2H);
3.2 (s,2H); 3.4 (s,3H); 3.6 (s,2H): 3.9 (m,4H);
4.2 (s,2H); 5.0 (s,2H); 6.5 (s,1H)

1.3 (d,6H); 2.2 (b,1H); 2.6 (b,1H); 3.0 (b, dH);
3.4 (s,3B):; 3.5-3.7 (b,4H); 3.8 (s,2K); 4.1
(s,2H); 5.4 (s,2H); 6.8 (t,1H); 6.9 (s,1H); 8.5
(b,2H); 11.6 (b,1H);

1.2 (d,6H); 2.1 (b,4H); 3.0-3.2 (b,8H); 3.5-4.2
{b,4H); 6.1 (d,1H); 6.8 (t,1H); 6.9 (b,1H); 7.8
{d,1H); 11.3 (b,1H):;

3 (s,18H); 1.9 (m,2H); 2.0 (m,2H); 2.7 (t,2H);
8 (t,2H); 3.0 (t,2H); 3.2 (t,2H); 3.9 (t,2H);
4.0 (t,2H); 6.1 (d,1H); 6.5 {s,1H); 7.8 {d, 1H)

1.3 (s,18H); 1.9 (m,4H); 2.6 (m,4H); 2.8 {t,2H);
3.0 (t,2H); 3.4 (s,3H); 3.8 (t,2H); 3.9 (t,2H):
4,3 (s,2H); 6.5 (s,1H)

1,3 (s,9H); 2.0 (b,2H); 2.2 (b,2H); 3.1-3.4
(b,8H); 3.3 (b,2H); 3.8 (s,3H); 4.0 (b,2H); 6.1
(d,2H); 6.9 (s,1H); 7.0 (d,1H); 7.8 {(d,1H); 8.1
(d,1H); '

1.3 (s,%H); 1.9 (b,2H); 2.2 (b,2H); 2.9 (t,2H);
3.1 (t,2H); 3.3 (b,4H); 3.4 (s,3H); 3.7 (b,2H):
3.8 (s,3H); 4.0 (b,2H); 5.3 (b,2H); 6.8 {(s,1lH);
6.9 (d,1H);-8.0 (d,1H);
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566 1.4 (s,9H); 1.9 (b,2H}: 2.5 (b,2H); 2.8 (b,2H):;
3.2 (s,2H); 3.3 (s,3H): 3.6 (s,2H); 3.6-3.8
(b,4H); 3.8 (s,3H); 4.8 (b,2H); 5.0 (s,2H); 6.5
(s,1H); 7.0 (d,1H); 8.C (d,1H);

567 oxalate 2.0 (b,2H):; 2.8 (b,2H):; 3.0 (b,2H); 3.3 (s,3H);
3.4 (s,2H); 3,6 (b,4H); 3.8 (b,2H); 5.1 {(s,28);
5.5 (b,2H); 7.0 (m,2H); 7.7 (t,1H);

568 oxalate 2.0 (b,2H); 2.2 (b,2H); 3.0 (t,2H); 3.1 (m, 2H) ;
6.7 (b,2H); 7.0 (t,2H); 7.7 (t,1H);

569 Oxalate 2.0-2,2 (b,4H); 3.0-3.4 (m,8H); 3.5 (m,2H); 3.9
(b,2H); 6.1 (d,1K); 6.5 (b,2H); 7.0 (t,2H); 7.7
(t,1H); 7.8 (d,1H):

570 Hydro- 1.3 (s,9H); 2,0-2,2 (b,3H); 2.3-2.4 (b,1H); 3.2
chloride (m, 6H); 3.4-4.0 (b,5H); 4.3-4.5 (b,1H); 6.2
{(d,1H); 6.8 (d,1H); 7.9 (d,1H); 8.3 (d,1H); 10.8
(b, 1H)

571 Hydro- 1.3 (s,9H); 2.0-2.2 (b,3H); 2.3-2.4 (b,1H); 3.1
chloride (s,3H); 3.0-3.2 (m,6H); 3.4-4.0 (b,5H); 4.3-4.5
(b,1H); 6.8 (d,1H); 8.3 (d,1H); 10.9 (b,1H);
11.9 (s,1H)

572 1.3 (s,9H); 1.9-2,0 (m,4H); 2.6 (m,4H); 2.8

(t,2H); 3.0 (t,2H); 3.4 (s,3H); 3.8 (t,2H); 3.9
(b,2H); 4.6 (b,2H); 6.5 (d,1H); 8.2 (d,1H)
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A compound of the formula I
Arl-aA-B-Ar? (I)

where
Arl is

CONH-

or a 5- or 6-membered heteroaromatic ring with 1, 2 or 3
heteroatoms which are selected, independently of one another,
from O, N and S, where Ar! may have 1, 2, 3 or 4 substituents
which are selected, independently of one another, from ORI,
alkyl which is unsubstituted or substituted by OH,
0C;—-Cg—-alkyl or halogen,

or C;—Cg—alkenyl, C;-Cg—alkynyl, cycloalkyl, halogen, CN,
CO;R1, NO,, NR!R2, sSR!, CF3, CHF,, phenyl which is
unsubstituted or substituted by C;-Cg—-alkyl, 0OC;-Cs—alkyl,
acyl, phenyl, amino, nitro, cyano or halogen, or phenoxy
which is unsubstituted or substituted by C;-Cg—alkyl,
0C;-Cg—alkyl or halogen,

or C;—-Cg—alkanoyl or benzoyl;

Rl is H, alkyl which is unsubstituted or substituted by OH,
0C;—Cs—alkyl, phenyl or halogen;

R2 has the meanings stated for R! or is COR! or CO,R!;

A is a C3-Cjs-alkylene group when Ar! is C¢HsCONH, or, when Arl
is a 5- or 6—-membered heteroaromatic ring, is a
C4-Cis—alkylene group or a C3—~Cis—alkylene group which
comprises at least one group Z which is selected from O, S,
NR!, a double and a triple bond, where R! is as defined above,

B is a 7- ot 8-membered saturated ring with one or two
nitrogen heteroatoms, the nitrogen heteroatoms being located
in the 1,4 or 1,5 position and the ring being bonded in
position 1 to the radical A and in position 4 or 5 to the
radical Ar2, and it additionally being possible for the ring

to have a double bond in position 3 or 4;
[

REPLACEMENT SHEET (RULE 26)



10

15

20

25

30

35

40

45

0.Z. 0050/46513

124
Ar? is phenyl; pyridyl,- pyrimidinyl or triazinyl, it being
possible for Ar2 to have 1, 2, 3 or 4 substituents which are
selected, indepéndently of one anothér, from OR!, alkyl,
Cy;-Cg—alkenyl, C,—Cg—alkynyl, alkoxyalkyl, haloalkyl, halogen,
CN, CO2R!, NO;, SO;R!, NRIR2, SO,NR!R2, SR1, a 5- or 6-membered
carbocyclic, aromatic or non-aromatic ring and a 5- or
6-membered heterocyclic aromatic or non-aromatic ring with 1
to 3 heteroatoms which are selected from O, S and N, the
carbocyclic or heterocyclic ring being unsubstituted or
substituted by C;-Cg—alkyl, phenyl, halogen, 0OC;—Cg—-alkyl, OH,
NO, or CF;, where Ar2 may also be fused to a carbocyclic ring
of the type defined above, and where Ar? cannot be a
pyrimidinyl radical substituted by 2 hydroxyl groups,

and the salts thereof with physiologically tolerated acids.

A compound as claimed in claim 1 of the formula I where Ar!
is

4
3 R3 R
y R coon R . R&EI-E, R3
RS , R , & Nj- ‘ N ’
RE RSN RS I ;
R
R4 Rr3 R3 N R3 R3 N
o CONH- ; NF‘ , N T .
, R o
s l R¢ | R
R R7 RrR? R7?
R3 N——N N{—-—|N _ R? N X
°/N , R3/ko)\ R3/kllq)\ RLtN/;— ‘ R}& sﬂ-
R ’ &7
where

R3 to R® are, independently of one another, H or the
substituents mentioned in claim 1 for the radical Arl,

R7 has the meanings stated for R? in claim 1 or is cycloalkyl,
and

X is N or CH.

A compound as claimed in claim 1 of the formula I where Arl
is
I

T
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R3 CONH- R3 R3 R¢ R3
N CONH-
:©/ , R R B
5 R | N N s '
RS RS RS RS

NN NS N—X
‘?_3" Ra/k/K R R 2

where R3 to R3, R7 and X have the meanings stated in claim 2.

4. A compound as claimed in claim 3 of the formula I where Ar!
15 is

R3 : Ne—N _ X’
- N — o N—X
R4 :b— . Rs//L‘N’i\\ T ;j_ , R l"s" '
N
20 R3 iv
R3 4
\ CONH- X R
| l |
| ' s s CONH-
25 R4 RS

where R3 to R5, R? and X have the meanings stated in claim 2.

30 5. A compound as claimed in claim 4 of the formula I where R3, R4
and R5 are, independently of one another, H, OR!, alkyl,
NR1R2, halogen, phenoxy, CN, phenyl which is unsubstituted or
substituted by C;-Cg—alkyl, acyl or halogen, or COORI;
R! and R? are, independently of one another, H, alkyl or

35 benzyl;
R?7 is H, alkyl or cycloalkyl; and
X is N or CH.

6. A compound as claimed in claim 5, where R3 to R6 are selected,
40 independently of one another, from H, C;-Cg—-alkyl, ORl, NRI!R2,
phenyl which is unsubstituted or substituted by C;-Cg—alkyl,
acyl or halogen, and halogen, where R! and R? have the
abovementioned meanings, R?7 is H or alkyl, and X is N.

45 -

TR
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A compound as claimed in claim 6, where Arl is pyrimidinyl
which is unsubstituted or substituted by OH, Oalkyl or
Obenzyl.

A compound as claimed in claim 6, where Ar! is

N—N

Ri..QgNJL__
|

10.

11.

12.

45 -

R7

where R3® is NR!R?, where R! and R? have the meanings stated in
claim 5, and R7 is H or alkyl.

A compound as claimed in claim 6, where Ar! is thiadiazole
which is unsubstituted or substituted by NR!R2, where R! and
R2 have the meanings stated in claim 5.

A compound as claimed in claim 6, where Arl is

CONH- R?
//E::j// = I
e d s ONH-

where R3 and R5 are, independently of one another, H or
halogen, alkyl or phenyl.

A compound as claimed in any of the preceding claims of the
formula I, where A is -Z-C3—Cg-alkylene, in particular
-Z2-CHyCH3CHz—, —Z2—-CH3CH3CH,CH;—, —-Z-CH;CH=CHCH,~,

~2%~CH,C (CH3)=CHCH;-, -2Z-CHyC(=CHz)CH;—-, —Z—-CH,CH(CH3)CH,- or a
linear -%Z-C;—-Cip—alkylene radical, where 2 is bonded to Arl
and is CH,, O or S.

A compound as claimed in any of the preceding claims of the
formula I, where B is

7N\
N—_

2

<
amy

> &

u ! : .
) O A VA
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A compound as claimed in any of the preceding claims of the
formula I, where Ar? is phenyl, pyridinyl or pyrimidinyl,
which may have one or two substituents which are selected,
independently of one another, from C;=Cg~alkyl, Cy—Cg-alkynyl,
halogen, CN, haloalkyl,Oalkyl, NO,, phenyl, pyrrolyl,
imidazolyl, pyrazolyl, thienyl, cyclopentyl and cyclohexyl.

A compound as claimed in claim 13 of the formula I, where the
substituent(s) are selected, independently of one another,
from C;-Cg—alkyl, NO, and haloalkyl, in particular CF3, CHF,
and CFyCl.

A pharmaceutical composition comprising at least one compound
as claimed in any of claims 1 to 15 [sic], with or without
physiologically acceptable vehicles and/or ancillary
substances.

The use of at least one compound as claimed in any of claims
1l to 15 for producing a pharmaceutical composition for the
treatment of disorders which respond to dopamine D3 receptor
antagonists or agonists.

%* [ L M S *
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(57) Abstract

The present invention concems aza- and diazacycloheptane and cyclooctane compounds from the following formula (1) Ar'-A-B-Ar?
wherein Arl, A, B, and Ar2 have the meanings given in the description. The compounds according to the invention possess a high affinity
with the dopamine-Ds-receptors and can therefore be used for the treatment of illness, which react to dopamine-Ds-ligands.

(57) Zusammenfassung

Die vorlicgende Erfindung betrifft Aza- und Diazacycloheptan- und -cyclooctanverbindungen der folgenden Formel (I) Ar'-A-B-Ar2,
worin Art, A, B und Ar die in der Beschreibung angegebenen Bedeutungen besitzen. Die erfindungsgemiiBen Verbindungen besitzen eine
hohe Affinitat zum Dopamin-Di-Rezeptor und sind daher zur Behandlung von Erkrankungen brauchbar, die auf Dopamin-Ds-Liganden
ansprechen. .




