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O Z. 0050/ 48131 TRI AZOLE COMPOUNDS AND THEI R USE AS DOPAM NE D3

LI GANDS The present invention relates to triazole conpounds and to the
5 use of such conpounds. The conpounds mentioned have val uable _

t herapeutic properties and can be used for treating di se?sfes_ stWhl CE _
respond to dofiais BRSO AND | : CB%QW %Igfb ype having
phygi ol ogi cal act P&Fgo%ave befé\ﬁblo | sglsgség. - , 3281,'4. , 4,408, 049
and 4,577,020 descri be triazol € conmpounds which have antiallergic or

anti psychot i e PEEBERT investinn spelates) to, kyiggelsy coupoundssand e theazol e

conpounds hius® PEspeekl eaneupdat rthedTompoupds rmdritganed. havepaineble of
the sanme str udierapbutjpeprinpertbas cand rginObeeusédt froeyehesnd Midiwsead of
the triazol e whikll 2e€péiasdd BBPamind D rddepforl 4G gands DE- A-44 25 143 and
DE- A-44 25 145. Neurons obtain their information by way of G

i n- .S, . int lia. Al ) nber ,of subst ances
Pxert iy SEuepraft ‘60 Gis syPe Hadinel pukpiolobionl BrtiRLce R PaRRes i s

TP
dopani ne. 10 dilsf’lf’§e1indi/%rf%4t'ﬁ3§eﬁ%ﬁ k08I A9 RN RE 7 82Q rdemanibgnd t hat
it has a pirjskelegternoundscvhich dave metisllamsin breantisdychatic _
respondi ng t @ctdpaty neDEwze ddonhetd£chnd Wo bhe2siiolaegyrobe tridd1eophreni a
and Par ki NsortompBufi€aSehichhesgpand *a%baﬂliﬁéf?&se%ec%pé&? Hg%%gigg &x&éb\ﬂ{dégs
Gopart no. 1 of She e AHRRTLEEL eyl Bok it kiBhr Brisrociene® | o
thg D an i’%rsgggﬁtﬁ Z&‘e trlﬁ/ﬁ?ge rre’i‘éqtaﬁ, S5 %BbP?‘p%“’rfgisﬁbéé » f ound,

ie. the D3 DErBcdpid? 14heeA BPphetd 250 14Bdi ate some of the effects of the
35 antipsychotic drugs. (J.C. Schwartz et al., The Dopam ne D3 Recept or

as a Target Neurdnsigisseihothesr imEddmatlioANby Rkt b GCprotdYnlidupted-
Mel tzer, Ed. r2aeploFs £Sihtedews ¥R kn 139%e RAMESr of L3Batéfdes exert their
20 effect by way of these receptors. One of these substances is
dopamine.

It is known with certainty that dopamine is present and that it
has a physiological function as a neurotransmitter. Cells

25 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 the dopamine
receptors.

30 Prior to 1990, two dopamine receptor subtypes were clearly
defined pharmacologically, ie. the D1 and D, receptors.

More recently, a third subtype has been found, ie. the D;
receptor, which appears to mediate some of the effects of the

35 antipsychotic drugs. (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)

40 D3 receptors are principally expressed in the limbic system. It is
therefore assumed that a selective Dj antagonist would probably
have the antipsychotic properties of the D, antagonists but would
not have their neurological side effects. (P. Solokoff et al.,
Localization and Function of the D; Dopamine Receptor, Arzneim.

45 Forsch./Drug Res. 42(1), 224 (1992); P. Solokoff et al. Molecular
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40 D3 receptors are principally expressed in the linbic system It is

therefore assuned that a selective D3 antagoni st woul d probably have t he

anti psychotic properties of the D2 antag®nists but would not have their
Eeu_r ?' ogi C?' tg.idi&ngf 488 tCharalBtePob K ot a@hovelS Ddﬁ&ﬁﬁhézﬁéééﬁ\:éﬁ:r‘QDiﬁ(is)
unction o ' [ ug Res. :

224 (1992); P. @ggﬁggg?@eﬁgﬁgaﬁg%%%@g "4t -f&r %ﬁ@gbﬂ,

2 C oning and Characterjzation of a Novel Dopani ne Receptor (D3) as a

Target for NAWEBFEBERELY. Nk Bps naew beepfoprdophat certagp p¥iagdigy, it has
now been f urempeundecexhibitt ai high cffndgypbom dshee dopbinine Iy gleceptoniand

for the dopam lewD3ffimiiyt dlorasle D, aekcepteiff iTHdse tompbidddArectfptefore

These conpoundgestevé ey afigads. sel ective D3 |igands. The present

i nvention relates, therefore, to conpounds of the 10 forrmula I:

N-N [err] where . Ar[err].is ph | , _naphthyl or a 5- or

6- nenber ed,_het'sr BEGETRE WentlgPo’Fé&artt?sr'i ﬁggﬁ%@? Fo' sompoypdsy qfatBeoat ons

whi ch are 10 formuld| Ltted, jndependently from one another, fromO0, S and N,

where Ar[err] may have 1, 2, 3 or jd gubstituents which are sel ect ed,
| ndependent|y of each other, fro /qBFr;]-%- al kyl , whi ch may be
substituted by OH, OC[err]-CQ-raV%*N laageRr-or phenyl ¢, 25
Cerr]-C6-al koxy, C2-Cferr]-al kenyly C2-C6-al kynyl, Cé &:6-cycl oal kyl ,
hal ogen, q\é COOR2, NR2R2, N2, S , SO2NR2R2 or phenyl,

where

Arl is phenyl, naphthyl or a 5- or 6-membered heterocyclic

20 aromatic ring having 1, 2, 3 or 4 heteroatoms which are
selected, independently from one another, from O, S and N,
where Ar! may have 1, 2, 3 or 4 substituents which are
selected, independently of each other, from C;-Cg-alkyl, which
may be substituted by OH, 0C;-Cg-alkyl, halogen or phenyl,

25 C1-Cg-alkoxy, Cz-Cg-alkenyl, Cp-Cg-alkynyl, C3-Cg-cycloalkyl,
halogen, CN, COOR2, NRZR2?, NO,, SO,R2, SO,NR2R? or phenyl,
which may be substituted by C;-Cg-alkyl, OC;-Cg-alkyl, NR2R2,
CN, CF3, CHF;, or halogen, and where the heterocyclic,
aromatic ring mentioned may be fused to a phenyl ring;

30

A is straight-chain or branched C4-Cjp-alkylene or
straight-chain or branched C3-Cjp-alkylene which comprises at
least one Z group which is selected from O, S, NR2, CONR2,
C00, CO, or a double or triple bond,

35

B is a radical of the formula:

= A -

or if Arl is the 5- or 6-membered heterocyclic aromatic ring which
can be substituted as above, B is also a radical of the formulae

40

45
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whi ch may be substituted by Cerr]-C6-al kyl, OJerr]-C6-al kyl, NR2R2,

CN,- CF3, CHF2, or hal ogen, and where the heterocyclic, aromatic ring
menti oned may be fused to a phenyl ring; 330 A is straight-chain or
branched C4-( err]-al kyl ene or strai ght-chain or branched _
CB-EIerr]-aIkernerwﬁth conpris a | eqs ne Z group which is

sel ected from O, NR2jw_CONR2, — Cog CG-por doubI% or trlp!e bond,
35 B is aradc of the for . [err] or if Arferr] is the

5- or 6-nenbered heterocyclic aromatic ring which can be substituted as
above, B is%also a radical of the fornulae 45

3 [err] 5 [efr] 10 Ar2 is phenyl, pyridyl, pyrimdinyl or
triazinyl, where 2 have from1l to 4 substituents which are
sel ect ed, i ndépendent|ly of each other, fromOR2, (err]-C6-al kyl,

C2- C6- al kenyl, C2-C6-al kynyl, (err]-C6-al koxy-C( err]-C6-al kyl,

10 Ar?2 is phenyl, pyridyl, pyrimidinyl or triazinyl, where Ar2 may
have from 1 to 4 substituents which are selected,
independently of each other, from OR2, C1-Cg¢-alkyl,
C2-Cg¢-alkenyl, Cy-Cg-alkynyl, C;-Cg-alkoxy-C;-Cg-alkyl,
halogen-C;-C¢-alkyl, halogen-C;-C¢-alkoxy, halogen, CN, NO,,

15 SO;R?, NR2RZ, SO;NR?R2, a 5- or 6-membered carbocyclic,
aromatic or non-aromatic ring and a 5- or 6-membered,
heterocyclic aromatic or non-aromatic ring having 1 or 2
heteroatoms which are selected from O, S and N, where the
carbocyclic or heterocyclic ring may be substituted by

20 C1-C¢-alkyl, phenyl, phenoxy, halogen, OC;-Cg-alkyl, OH, NO,
or CF3 and/or fused to a phenyl ring and where Ar2 may be
fused to a carbocyclic or heterocyclic ring of the
above-defined nature,

25 R! is H, C3-C¢-cycloalkyl or C;~Cg-alkyl which may be substituted
by OH, OC;-C¢-alkyl or phenyl;

the radicals R2, which can be identical or different, are H or
C1-Ce-alkyl, which may be substituted by OH, 0OC;-Cg-alkyl or
30 phenyl;

and their salts with physiologically tolerated acids.

The novel compounds are selective dopamine D3 receptor ligands

35 which act in a regioselective manner in a limbic system and
which, due to their low affinity for the D, receptor, have fewer
side effects than the classic neuroleptics, which are D, receptor
antagonists. The compounds can therefore be used for treating
diseases which respond to dopamine Dj receptor antagonists or

40 dopamine D3 receptor agonists, eg. for treating diseases of the
central nervous system, in particular schizophrenia, depressions,
neuroses, psychoses, Parkinson’s disease and anxiety states.

Within the context of the present invention, the fellowing
45 expressions have the meanings given in conjunction with them:
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hal ogen-(Jerr]-C6-al kyl, hal ogen-Cf err]-C6-al koxy, halogen, CN, N2, 15
Serr]Rerr], NRRR2, SO2NR2R2, a 5- or 6-nenbered carbocyclic, .
aromatic or non-aromatic ring and a 5- ot 6-nenbered, het er ocyclic

aronmatic or BQRy2’ PAPdd Gnf rBEiSaVd hch @k dlkoxy, alﬂ?lﬁﬁfﬁﬁ‘”@%é”ﬁ'ig are
sel ect ed frorgthal r@hahl:n whe ?ar‘i likzl 8:% ﬁ?gg 9£oxpef O%y&lﬁ:go [ing
ge tB

may be substi al

OC%/err] C6- al'k ttgf"g I\:kBZpar 3 d?%r %f“?)‘n ﬁgﬁg and
where Ar2 ma;?IBBP can have,ong % @%ﬁybe'yét%nf@ whichr aeg gelectedg of the
above- def i Fedndgpenrdentlys off] each otherh] £f€omGH c\0che@i+alkydr, Bhtogén €& al Kyl
whi ch nmay bephehglituted by OH, O err]-C6-al kyl or phenyl; t he

radi cals R2, which can be identical or different are H or

rr CGaI t rr]-c6-al.kyl or 30
%gny} E:&ém?%\& %’aQE ? %é& oglg%:(}él‘ﬂ_< ? {‘e%rff Filds. The
novel corrpouﬁ'&g 317%?%154 é‘c W ﬂ e Fgands 35 which act in
a regi osel¥ctive manner in a linbic system and Whl ch, due to their |ow

affinity forCyhéo@ikyledept dn, pamchieullawsr c3-(s5i-dycla¢bé]§qt]s, isheh &de cl assic

neur ol epti cseyehopiopyls BFcLEB@RHIN cycadBheseyl Hnd cyBBok&fpIOUNds can
therefore be used for treating di seases whi ch respond to dopam ne D3

receptor antg 0 ecepi.or__agoni s r treating
i sehses g, TARVLEAS ‘?gngr%)%%‘s&efa%%\ SRELS o> BRAnShEL. E 8y b S0t

depr essi oﬁ‘? VRO HOUP,E CPQPEF-?I%% omidsE@st0 GRFbORKREPYS st at es.
Wthin the cBReEs¥akky tfﬁémpge%%rﬁ caxbont abems ¢ Mhef chabmi befweenexbe essi ons
have the neabkrhgzolg mclenscamd groiupoB théd Hdwew@t least 4 carbon atoms. If

4 Al kyl (al hasidt Neds¢abiie O 5add 3| §8Ups 2k thafll EémpAilses) £k6m33 . to
strai gt chany OinbAHEERY, SholeddBAyPeBaNI i OBRTbE drl 00 20T

and, in pggticular, froml carbdn atons. The a

If the alkylene groups comprise at least one of the % groups,
these groups can either be arranged in the alkylene chain at an
arbitrary site or in position 1 or 2 of group A (seen from the Arl
radical). The radicals CONR? and COO are preferably arranged .in

25 such a way that in each case the carbonyl group faces the
triazole ring. Particular preference is given to compounds of the
formula I in which A is -2Z-C3-Cg-alkylene, in particular
-Z~-CHyCH;CHy-, -%-CH,CH,CHCHy-, -2-CH,CH=CHCH,-,
~Z-CH,C(CH3)=CHCHz~, -Z-CH2C(=CH,)CHy-, -%Z-CH;CH(CH3)CH,- or a

30 linear -%z-C;-Cjp-alkylene radical, with z being bonded to the
triazole ring. Z is preferably CH,, O and, in particular, S.
Furthermore, A is preferably -(CH;)4~, -(CHjz)s-, ~CH,CH2CH=CHCH>-,
~CH2CH,C (CH3)=CHCHz-, -CH2C(=CH;)CHy-, or -CH;CH,CH(CH3)CHp~.

35 Halogen is F, Cl, Br or I.

Haloalkyl can comprise one or more, in particular 1, 2, 3 or 4 ’

halogen atoms which can be located on one or more C atoms,

preferably in the o— or w-position. CF;, CHF,, CF,Cl or CHyF are
40 particularly preferred.

Acyl is preferably HCO or C;-Cg-alkyl-CO, in particular acetyl.
When Arl is substituted, the substituent can also be located on
the nitrogen heteroatom.

45
Preferably, Arl is
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group can have one or nore substituents which are selected, 5
i ndependently of each other, fromOH, O(err]-C6-al kyl, hal ogen or

phenyl . Exanpl es of an aIkyI group ake nethyl et hyl, n-propyl,

i so-propyl, n- butg i SO- but t-butyl, etc. cIoaIkyI is, in
particul ar, cycloalkyR such as R3cyclopr y 4 obut R3N

cycl opentyl and exyl . Alkyl Ni cal® rai ght- N or
branched. |If AR5 (o] valrany B ro A,the npri se E’t,o 10
carbon atons, eferably /f¥om 4 to rbon atons The chai n/pBf ween t he
triazol e ni&l eus @nd group B’ then has é% | east 4 car n atons. ¥ A has
at |l east one of said Z groups, A then conprlses from3 to 10 carbon

atons, preferablyRrom 3REo 8 cakbon atRins. 20 R} [f tRE al kyl &¥e groups

corrprlsg at th}t he %th&}ﬂ@g@gn e|t .
arranged in ne i e on or
2 of group A (seen r ot he Ar[e% O’r adi cal) e ﬁhdlcals CCN ahd COO

are preferdbly arF%nged||n 25 su a way that i R%ach case the car bonyl
group faces the triardle ring. Partlcular preference is given t
conmpounds  of the fornula I in which A

3.7-C3- Coyal kyl ene, i nft
particul ar ZCHZR EHZCHZ . - zbggzggﬁmzk
- Z- CH2C( CH3) CH 1CH2 )CH2- ¥ néar
-Z-Cr-Cery %}ire radic mnth z be# 6 bonded to the tr e?ole ring.
2

al k
Zis prefe*%bly 0 and, in particul a Furt her nor e, A i's

preferably -(CH2)4-R7- (CH2)5- -CH2CH2CH:CHCH2- - CH2CH2C( CH3) =CHCH2- ,

- CH2C( =CH2) CH2-, or CH2CH2CH(CH3)CH2- 35 Halogen is F, d, Br or |

Hal oal kyl can coNp+~tBe one or nore, in particular 1, 2, 3 or 4 hal ogen
atons whi ch can ﬂe ﬂhcated on one or nore C atons, preferably in the a-
or [err]- Qﬂ?ltlon '‘CHF2, CF2d or CH2F are 40 particularly preferred.
Acyl is preterably wCO or C[err] C6-al kyl -CO, in particular acetyl. When
Arferr] is substitBfed, the substituent can also be |ocated on t he

nitrogen heteroatom 45 Preferably, Arf[err] is.

where
25 R3 to RS are H or the abovementioned substituents of the radical
Arl, '
R? is H, C;-Cg-alkyl or phenyl, and
X is N or CH. If the phenyl radical is substituted, the

substituents are preferably in the m position or the p position.
30

Particularly preferably, Arl is
R3 R3 3
R3 R N
R‘ﬂ R ﬁ‘
35 : o o Swe
R4 R4

N——N R3
il
U mfF
40 T | '

R7 R7

where R3, R? and R? have the abovementioned meanings. The phenyl,
45 pyrazinyl and pyrrole radicals which are indicated are
particularly preferred.
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O Z. 0050/48131 5 _ _
[erT] where 25 R3 to R6 are H or the abovenentioned substituents of the
radi cal Arferr], R7 is H (err]-C6-6al kyl or phenyl, and X is N or

CH. If the phmieylratiaéal£lRI SoSROHr Pr@¥erdbBy H, C;-Cg-alkyl, OR2, CN,
phenyl which may be substituted by C;-Cg-alkyl, C;-Cg-alkoxy or
halogen, CF3; and halogen and, in particular, H, C;-Cg-alkyl, OR2
and halogen. In this context, R2 has the abovementioned meanings..

5
The radical B is preferably
1 \
—N N— , —N and —N
./
10
. . A
and, in particular, —N N—
15

The radical Ar? may have one, two, three or four substituents,
preferably one or two substituents, which are located, in
particular, in the m position and/or the p position. They are
preferably selected, independently of each other, from

20 C;-Cg-alkyl, haloalkyl, NO2, halogen, in particular chlorine,
phenyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, cyclopentyl and
cyclohexyl. When one of the substituents is C;-Cg-alkyl, a
branched group and, in particular, isopropyl or t-butyl is
preferred.

25
Ar? is preferably unsubstituted or substituted phenyl, 2-, 3- or
4-pyridinyl or 2-, 4(6)- or 5-pyrimidinyl.

When one of the substituents of the radical Ar2? is a 5- or

30 6-membered heterocyclic ring, the ring is then, for example, a
pyrrolidine, piperidine, morpholine, pyridine, pyrimidine,
triazine, pyrrole, thiophene or pyrazole radical, with a pyrrole,
pyrrolidine, pyrazole or thienyl radical being preferred.

35 When one of the substituents of the Ar2 radical is a carbocyclic
radical, this latter radical is then, in particular, a phenyl,
cyclopentyl or cyclohexyl radical.

When Ar2? is fused to a carbocyclic radical, this latter radical
40 is, in particular, a naphthalene or dihydro- or
tetrahydro-naphthalene radical.

According to one embodiment, the invention relates to compounds
of the formula I, in which Arl is a heterocyclic aromatic ring as
45 defined above, B is
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substituents are preferably in the mposition or the p position. 30

Particularly preferably, Ar[err] is [err]  where R3, R4 and
R7 have the abovenentioned neani ngs. TheZphenyl, 45 pyrazinyl and pyrrole
radi cal s which are indicated are particularly preferred. O Z

0050/ 48131 N 6 e radicals R3 to R6 are
preferably H, ( ern]-Cg=al kyl, , , bhenyl //ich at:\ be substituted
by C[err]-CB-aIkyI,‘ﬁferr]-éﬁ-alk or hal og CF3 and hal ogen and, in

particular, H {err]-C6-al kyl, OR and halogen. In this context, R2 has
t he abovenéﬁtioneﬂiffiﬁlhgs. 5 The radical B is preferably [err] 10

and, in particularf, - N-

10 and A and Ar? are as defined above.

The invention also encompasses 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 useful acids are described in Fortschritte der
Arzneimittelforschung [Advances in drug research], Volume 10,

20 pages 224 ff., Birkhduser Verlag, Basle and Stuttgart, 1966.

The compounds of formula I can have one or more centers of

asymmetry. The invention therefore also includes the relevant

enantiomers and diastereomers in addition to the racemates. The
25 respective tautomeric forms are also included in the invention.

The process for preparing the compound (I) consists in

a) reacting a compound of the formula (II)

30 N_E
/4
vl
Arl//<‘N;&\A/ (II)
L

35

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

alkanesulfonyloxy, arylsulfonyloxy, etc., with a compound of

the formula (III)
40 HB-Ar2 (III);

or

b) reacting a compound of the formula (IV)

45



0.Z. 0050/48131

15 The radical Ar2 may have one, two, three or four substituents,
preferably one or two substituents, which are | ocated, in particular, in
the mposition and/or the p positi on They are preferably sel ected,

i ndependent|y of each other, from 0 _Cerr]-C6-al kyl, haloal kyl, NO2,

hal ogen, in particular chlorine, henyl pyrrolyl, imdazolyl,

pyrazolyl, thienyl, cyclopen ,aéd hnhexyl V\hen one of the
substituents is C[err] C6- al I a ncﬁéﬁ group A4 in parti cul ar,

i sopropyl or t-butyl is pref erre 25 Ar2 is preferably unsubstituted
or substitd®ed phenyl, 2-, 3- or R4-pyridi nyl or 2-, 4(6)- or

5-pyri mdinyl. When one of the substituents of the radical Ar2 is a 5-
or 30 6-nenber edyheker 2TYid ioG KRDY.ort RE ahlNAL 11% E‘:ti'-e@lo-EQkyfém:e’a Bond,
pyrrolidine, pipgiidli QrofBuNbiENEne P J""'Q{l%eévgy“ m di ne; triazine,

pyrrol e, thiophene or pyrazole radical rrol e, pyrrolidine,
pyrazol e or_thienyl radical bei ng preferred. 35 When one of the
substituert® of the Ar2 rad¥ftat &% chaercycl iC rddlcal, this latter

radical is then, in particular, a phenyl, cycl opentyl or cycl ohexyl
radical.  Wewhérd ¥5 HasseHe! sboverintaoneli fiedriidigCaha Adiss | atter

[af“ Cﬁ' d40 IS, h!tg f)éfot-’a“&ﬁénia#?@%t ﬂﬁ|£r{1?AQr%:9é ro 9 fro 0 10 C
et rahydr o- nap e 1C ng. to._one 'EltF

i nvention el at es%t glgc%ﬁéou % d/ox #ﬁﬁﬁg g%r’?ﬁﬁ élol(% °°ﬂpﬁiﬁ% eaFFomR &
het erocyclic arofaPPR? rPhg as 45 defined above, B is 0. Z. 0050/ 48131
7

c) reacting a compound of the formula (VI)

20 N—N
7N
. vyl
Rl
25 where Y1 and Al have the abovementioned meanings, with a
compound of the formula (VII)
H-2! -A -B - ar? (VII)
30 where Z! has the abovementioned meanings;

orxr

d) reversing the polarity of a compound of the formula (VIII)

N—N
35 /N
Arl /<N>\CHO (VIII)

Rl

40 using reagents which are known from the literature, such as
1,3-propanedithiocl, KCN/water, TMSCN or KCN/morpholine, as
described, for example, in

Albright Tetrahedron, 1983, 39, 3207 or

45 D. Seebach Synthesis 1969, 17 and 1979, 19 or
H. Stetter Angew. Chem. Int. Ed. 1976, 15, 639 or
van Niel et al. Tetrahedron 1989, 45, 7643
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[err] 10 and A and Ar2 are as defined above. The invention al so
enconpasses the acid addition salts of the conpounds of the fornula |
with physiologically tolerated acids. 9 Exanples of suitable

physi ol ogi cal | y jh8habedad! dBiithedRd 1979 N@3ggnic acids are hydrochlorlc
aci‘d, hydrobronic acid, phosphoric acid, sulfuric aC|d oxal i ¢ acid,

I d, f ti t
ol 10 701 (U e R Srod Ryl TuPELel iR rhenlh B Fo Gt BT
Arznei mi tt el f or Th@¥@™PABYances in drug research], Vblune 10, 20 pages 224

ff., Birkhferr]user Verlag, Basleggagd Stuttgart, 1966. The conmpounds of
formula | can have one or nore cegnt & sEof asymetry. The invention
therefore al so includes the gyl o antioners gR@rghjstereoners in
addition to the racemates. The 25 pespgctiye tautomeric forms are also
included in the invention. Thegpr oc for preparing the conpound (I).
consists in a) reacting a conpound of the formula (I1) [err] 35

where Y[e#®] is a customary |eaving group such as Hal,
aIkanesulfonyloandeﬁnphsuhainﬁélmquténg.wiwﬁtdmmaound@omﬁuthsfformulat&ﬁx)

formula (111) 40 HB- Ar 2 (rrery; or
vl - A3 - B - Ar? (IX)
15 where Y! has the abovementioned meanings and A3 is

C3~-Cgo-alkylene, which may comprise a Z group

to give, after deprotecting and reducing, compounds of the
formula (Ia)
20

8
/4 ;&\\
2
Arl//<\T g2 N\ (1)
Rl

25
where Z2 is CO, or a methylene group, and %2 and A? together
have from 4 to 10 C atoms;

oxr

30 e) reacting a compound of the formula (VIII) with a compound of
the formula X

¥2 - A - B - Ar2 (X)

35 where Y2 is a phosphorane or a phosphonic acid ester, by a
method similar to customary methods, as described, for
example, in Houben Weyl “Handbuch der Organischen Chemie”
[Handbook of organic chemistry}, 4th edition, Thieme Verlag
Stuttgart, Volume 5/1b p. 383 ff. or Volume 5/1c p. 575 ff.

40 : .

The process for preparing a compound of the formula I where A

comprises the group COO or CONR? consists in reacting a compound

of the formula (XI)

45
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b) reacting a conpound of the formula (1V) 45
8 ~a

NN [err] 5 where Z[err] is 0, NR2, or S
and Alerr] is (err]-Cerr]-al kyl ene or 1@ bond, wi th a conpound of
the formula (V) 10 Y[err] - A2 - B-_Ar2
where Yl has the abovenentioned ng and A2 is C2-C[er(rj] /—A\?I kyi ene,
where Alerr] and A2 together havel{r 3,.to 10 C atons an err
and/ or ,[6\2 nlly or may ngt cor‘rﬁ?"?se Ieégrc‘??g?e Z 15 (XZ)oup; or c)
reacting a conpound of the fornula (V) NN [err]
25 wheré& Yl and Alerr] have the ‘bovenent i oned meani ngs, with a
conpound of the fornmula (VII) H- 2ZI - A- B- A2
(Vi) where Y3 is OH, 0C;-C;, Cl or, together with CO, is an activated

carboxyl group, and A% is Cg-Cg-alkylene, with a compound of the
formula (XII)
10
%Z3- A - B - Ar? (XII)

where 23 is OH and NERZ?.

15 The compounds of the formula (III) are starting compounds for
preparing compounds of the formulae (V), (VII) and (XII), and are
prepared by standard methods as described, for example, in J.A.
Kiristy et al., J. Med. Chem. 1978, 21, 1303 or C.B. Pollard, J.
Am. Chem. Soc. 1934, 56, 2199, or by

20
a) reacting, in a known manner, a compound of the formula (XIII)

—a% N—O (XIII)
\_/

25
where Q is H or a customary amino protecting group, with a
compound of the formula (XIV)

30 : Y4 - Ar? : (XIV)
where Y4 is B(OH),, -SnR3 (R3 = butyl or phenyl)
trifluoromethanesulfonyloxy, or has the meanings given for
Yl, and R is C;-C4-alkyl;

35 or

b) reacting a compound of the formula (XV)
Q - B! (XV)

40
where Bl is

SO O NN
45 , - S ys
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30 where Z[err] has the abovenenti oned neani ngs; or d)
reversing the polarity of a conpound of the formula (VII1) [err] 40
usi ng reagents which are knowmn fromthelliterature, such as

1, 3- propanedi t hi @ .isKENbyas aiust%g}l &hi r@éé@@@ﬁ% deSC“ bed,
for bexﬁmél et hl n Oxﬁéﬁﬁg Z d&:"?aetix%?’ %Y‘l?’ g7aoiea4;ing

Fﬁ? “Hd. >1/8763%'1S r%gg £\1} RS niioHe of haﬂé’:gre&heﬂi% 31 wpousd o543
9 Martin etthe f°§5’}'ﬁ3t?‘1e(§1§731979 633, to give the products

(MIlla) (us#ng 1, 3-propanedithiol by way of exanpl e) [err] 10
and then chai n-el ongating withvysonzands of the forxva (11X

where Y5 is boron derivatives, such as B(OH)2, or a
metal-containing leaving group, for example SnR3 (R3 = butyl
10 or phenyl) or zinc halide, if ¥4 is halogen or
trifluoromethylsulfonyloxy, or Y5 is halogen or
trifluoromethylsulfonyloxy if ¥4 is boron derivatives, such
as B(OH)z, or a metal-containing leaving group, for example
SnR3 or zinc halide, using known methods, as described in
15 '
S. Buchwald et al. Angew. Chem. 1995, 107, 1456 or J.F.
Hartwig et al. J.Am. Chem. Soc 1996, 118, 7217 or
' S. Buchwald J.Org. Chem. 1997, 62, 1264 or F. Kerrigan et
al., Tetrah. Lett. 1998, 39, 2219 and the literature cited in
20 that document, or
J.K. Stille, Angew. Chem. 1986, 98, 504 or
J.K.Stille et al. J.0rg.Chem.1990, 55, 3014 or
M. Pereyre et al. ”Tin in Organic Synthesis”, Butterworth
1987; or
25
¢) reacting a compound of the formula (XVI)

— o O0—N 0
30 € N/\:>=O : : (XVI)

where Q has the abovementioned meanings, with a compound

M-Ar2, where M is a metal such as Li, or MgY¥® , and Y® is Br,
35 Cl or I. M-Ar2 can be obtained from compounds of the formula

(XIV) using methods which are known from the literature, or

d) a compound of the formula (XVII)

40 Q-B2-Ar? | (XVII)
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Y[err] - A3 - B - Ar2 (IxX)y 15 where Y[err] has the
abovenenti oned neanings and A3 is G3-(err]-al kyl ene, which may
conprise a Z group to give, aften2deprotecting and reduci ng,

conpounds of the and Qqh%@rmé %.b@bgi\entt:i.étfd Lneanglgg,fbyf r&‘%&%‘itﬁg,zéf)éxsc gtqo ng_r
a methyl ene groupyagpde £ifge und o | al 8_pd) 2G> ;
or 30" et A o o et SR ToL W Ry
the fornula X . : 1{1 Pr. tAs . ajpv e e
35 where y2 i Fa8ipRISpiFiN%E T edpHdsishonre krown droay theyliterature. .
net hod sim%ar to customary nethods, as described, for exanple, in
Houben Wyl ‘'Odmpdhndé oifrTyPegBnase haitHSReRh6wn or carnl Héng/?@%réﬁ b?"ﬁan' c
P o Vel ey, poeier oeREcH ethods, sudh e OTEE SHMIE, 0 otnd of
. or Volu e . .,
t he for nul an?é%gerggfi\cya :ch_c?ﬁpﬁflges Tné ﬁﬁiu n(?%ﬁ'r %éil% élblgjlsﬁc%%ﬁnms
reacting a c and>: S HRIRBFFAiL gtxp)t Ads . . r 32, '
10 10 l-azacycloheptanones: A. Yokoo et al., Bull Chem. Soc. Jpn. 1956,
29, 631 and WO 97/25324.

In the above formulae, Arl, Rl, A, B, 2 and Ar2?2 have the
abovementioned meanings.
15
Compounds of the Arl-triazole, Ar2s Arl type are either known or -
can be prepared using known methods, as described, for example,
in S. Kubota et al. Chem. Pharm. Bull 1975, 23, 955 or A.R.
Katritzky, C.W. Rees(ed.) ”Comprehensive Heterocyclic Chemistry”,
20 Pergamon Press, or “The Chemistry of Heterocyclic Compounds”’ J.
Wiley&Sons Inc. NY and the literature cited in that document.

The compounds of the formula VIII are novel and are likewise part
of the subject-matter of the present invention.

25
Compounds of the (VIII) and (XI) type, where A is Co-alkylene, can
be prepared by metallating the 3-aryl-5-H-1,2,4(4H)-triazoles

3
/4
30 Arl N;Xh

Rl

and by a method similar to methods described in T. Kauffman et

35 al. Angew. Chem. Int. Ed. Engl. 1972, 11, 846 or by A.R.
Katritzky, C.W. Rees(ed.) ”Comprehensive Heterocyclic Chemistry”,
Pergamon Press Vol. 5, p 753.

The novel compounds and the starting materials and intermediates
40 can also be prepared by a method similar to the methods described
in the patent publications which were cited initially.

The above-described reactions generally take place in a solvent
at between room temperature and the boiling temperature of the
45 solvent employed. Examples of solvents which can be used are
esters, such as ethyl acetate, ethers, such as diethyl ether or
tetrahydrofuran, dimethylformamide, dimethyl sulfoxide,
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[err] where Y3 is OH OCferr]-C4, Cferr] or, together with CO is
an ‘activated carboxyl group, and Ad is (Jerr]-(ferr]-alkylene, with a
conmpound of the formula (XIl1) 10 13 Z3- A- B- Ar2

(XI1) whedimefholkye thhmed tdiRéne, Loyl ,CREBONEE)S ficht BE AGdtBHeA o | 1)
are starting j#QRAUBHAYI Ofetoned 8P4 &@ngue aé’f%tthgs Bol O Ui l{():\%

(M1) and (XII), "and are prepare y standar as descri ,
exanple, in JfA ) Klrls et al., J. Med. Chem 1978, 21, 1303 or C. B.

Pol | ard, J. ARSiERdm the, feaghian apn be gerried gntydn the)pressnaengt an a
known manne? acidcbipeend Diitabdef agidikinders| pre ifjangepigSbases, sushere Q
is Hor a custastimmy oanpoiagriuime chirbonatequpoditihor potassiafnpedishedf t he
formul a (Xl V)car¥dnate, sodium methox;dé‘ﬂfﬂsodlum hydrlde, or éX%aMometallic

where Y4 is S%ﬁé%(ﬂ%% I Pyﬁ orpgiﬂ es1u compoundsY 8F
;thk“."éc’”eé??”es“ﬁF B S e e i S BB B acter Skl 2

(XV) s1multaneousiy serve as solvents.

The reactions may be carried out using a catalyst, such as
transition metals and their complexes, eg. Pd(PPhj),, Pd(OAc); or
Pd(P(oTol)3)4, or using a phase transfer catalyst, eg.

15 tetrabutylammonium chloride or tetrapropylammonium bromide.

The crude product is isolated in a customary manner, for example
by filtering, by distilling off the solvent or by extracting from
the reaction mixture, etc. The resulting compounds can be

20 purified in a customary manner, for example by recrystallization
from a solvent, by chromatography or by conversion into an acid
addition compound.

The acid addition salts are prepared, in a customary manner, by
25 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,
or an ester, such as ethyl acetate.
30 :
When used for treating the abovementioned diseases, the novel
compounds are administered orally or parenterally
(subcutaneously, intravenously, intramuscularly, or
intraperitoneally) in a customary manner. They can also be
35 administered through the nose/throat region using vapors or
sprays.

The dose depends on the age, condition and weight of the patient
and on the mode of administration. As a rule, the daily dose of

40 active compound is from about 10 to 1000 mg per patient and day
in the case of oral administration and from about 1 to 500 mg per
patient and day in the case of parenteral administration.

The invention also relates to pharmaceuticals which comprise the
45 novel compounds. These pharmaceuticals are present, in the

customary pharmacological administration forms, in solid or

liquid form, for example as tablets, film tablets, capsules,
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40 [err] where Blerr] is [err]

11~ Qis Hor a customary amno protecting group, eg.

but yl oxycarbonyl, benzyl or nmethyl, andi¥4 is a | eaving group, eg.
Orf, SnBu3, %%gsprgfhiiﬂﬁgn cdhidl 22060808V Nshiffositories %f\ﬁ&@ﬂhaof Xl Va)

S « In tﬁﬁ t, the activ )go ou ds c n. gYé '

e
boron deriva Pve su n| n eaving
group, for % Rel r’(ﬂg:; e_CH Y?}qaryophana?cmp 8}“"2 ’rﬂf‘% HPgEances iy
i s hal ogen 015‘1" as tahliet] hdpders hyiidderenyprsaervatives; stahliefgen or
trifluoromét kieintégrante,y filbwatice aadenten emollimntsgsyettioly agents, as

B(OH) 2, or adispersamiy,aiemulgifbens NGolubiDizdy, @¥8EPEEng agentsSNR3 or

Z:nCAha||de,aH§haﬂl anaybe oﬁE;iQQﬁcééégﬁjdd} Ag. Sucker'%t ?Ezgragﬁeﬁi
a ngew.

Soc 1996, 1(1:§hleme_ ria sthé rd s offais Ty Haﬁ';ﬁe“tlﬁﬁg%g ’é‘@ﬁl gé’é,' 1264 or F.
Kerri gan et Virlagys SEUR g"‘E@t't 1898, lg%re??iglﬁﬁda‘%lﬁé‘HStFéFa?%re

cited in A9 forpsmormsdliyesemppise the acive cmpouad ingevguaditdty 098Ecom0s,
504 or 1 8oK9%t% IHyewetight. J. Org. Chem 1990, 55, 3014 or M
Pereyre et al. "Tin in Organic Synthesis", Butterworth 1987; or 25

C) reacting anheORPPIRANY ekbBfipidld MEhr3e( ¥Y! dxplain the invention without
limiting it.
15
EXAMPLE 1

3-{3-[4-(2-t-Butyl-6-trifluoromethylpyrimidin-4-yl-)piperazin-1-
yl]lpropylmercapto}-4-methyl-5-phenyl-1,2,4~(4H)-triazole

20
A. Preparation of the starting compounds:

A.l1 2-t-Butyl-4-[4-(3-chloropropyl)piperazin-1-yl)-6-tri-
fluoromethylpyrimidine and 2,2-dimethylpropanimidamide
25 were reacted, in a known manner, with ethyl
trifluoroacetate to give 2-(2,2-
dimethylethyl)-4-hydroxy-6-trifluoromethylpyrimidine.
Heterocyclic Compounds (John Wiley & Sons, 1994, Vol. 52,
D.J. Brown (Ed.)).
30

CoH;:F3N,0 m.p. 187-188° C.

A.2 After chlorinating with thionyl chloride, the crude
product was treated with an excess of anhydrous
35 piperazine, with 2-t-butyl-4-piperazin-1-yl-6-
trifluoromethylpyrimidine being obtained.

Ci13H19F3Ny m.p. 78-80° C.

40 A.3 Alkylating the resulting compound with
l-bromo-3-chloropropane in tetrahydrofuran resulted in
2-t-butyl-4-[4-(2-chloropropyl)piperazin-1-yl]-6-
trifluoromethylpyrimidine.

45 C16H24C1F3Ny m p. 83-84° C.
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30 [err] where Q has the abovenenti oned neanings, with a
conpound M Ar2, where Mis a netal such as Li, or Mgy6 , and Y6 is
Br, 35 d or I. MAr2 can be obtai nedsrom conpounds of the fornula

(XI'V) using nethofle WiighoBé® duplWyelir 982d Hrdpatr8ldt #hFesLlotherflse @
conpound of the ffHdgﬁf@eéle ) cdggfancT with the method of S.Qkﬁgbégzgt al.,
t it

(XVI) wher.e .
12 and Q%ﬁ“‘t ﬁéaﬁlﬂb %éd Fbarm®ig, PByTPRRIAN §Ref or
exanpl e hydr ogenfl95F§sPEBAHRA rpFbonyl hehlexidesa wit B3a syl thiosemicarhazides
where B3 isSone cin pysidboe camshtthenedyohizing dnedn aqueous isaditads,ofisi ng
met Eodskwm ch ar &dﬂligmhirdﬁdﬁéﬂ'lezalrbbﬁéﬁépr& bydthe sadiondsfothdype B are
ei ther known or &% S{,k ;
Such a5, 101 oxaigle oot aﬁgg;gg% Pkl o A S e s
Chem Scand. T9of, S48, jahizahl et al Acta Pol. Pharm, 1975, 32,
145, 10 |-azacycl ohept anones: A. Yokoo et al., Bull Chem Soc. Jpn. 1956,
29, 631 antP W0 9A-A5344Methyl +3-mercapbeys- ¢ thiaphes bk 2, 4 -RBH) ], A B,
Z and Ar2 have the tafiagebent i oned neani ngs. 15 Conpounds of the
Ar[err]-triazole, Ar[ahe] sédiwirdalitypasaisoriddager known or
1H-NMR (DMSO-dg): 3.7 (3H); 7.5 (m, 2H); 7.8 (m,1H).
m.p.: 146°C
15 C7H5N352Na ( 219 )

A.5 4-Methyl-3-mercapto-5-(2,5-dimethylfuran-3-y1)-1,2,4-
(4H)-triazole
1H-NMR (DMSO-d¢): & = 2.3 (s, 3H); 2.5 (s,3H); 3.7 (s,

20 3H); 6.1 (s, 1H).
28710/30
A.6 4-Methyl-3-mercapto-5-(2,6-dichlorophenyl)-1,2,4—(4H)-
triazole
25 The sodium salt was isolated.

1H-NMR (DMSO-ds): & = 3.7 (s, 3H); 7.4 (dd,1H); 7.6 (d,
1H); 8.2 (d, 1H).
m.p.: 220-225°C

30 A.7 4-Methyl-3-mercapto-5-(4-methylsulfonylphenyl)-1,2,4-
(4H)-triazole
1H-NMR (DMSO-ds): & = 3.7 (s, 3H); 7.4 (dd,1H); 7.6 (d,
1H); 8.2 (4, 1H).
m.p.: 238-239°C

A.8 4-Methgl-3—mercagto-5-(3-bromopyridxl-5)—1.2,4-(4H)—

triazole
The sodium salt was isolated.
1H~-NMR (DMSO-ds): & = 3.7 (s, 3H); 8.2(m,1H); 8.9 (m,2H).

A.9 4-Methxl-3-mercapto-5-(pyrrol-z—gl)-1,2.4-(4H)—triazole

1H-NMR (DMSO-ds): & = 3.7 (s, 3H); 6.2(m,1H); 6.8 (1,2H);
7.0 (m,1H); 11.8 (s,1H); 14.0 (s,1H).
m.p.: 200-201°C

35

40

45

A.10 4-Methyl—3-mercapto—5-(3—benzthienxl)-1,2.4-(4H)—

triazole
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can be prepared using known nethods, as described, for exanple, in S
Kubota et al. Chem Pharm Bull 1975, 23, 955 or A R Katritzky, C W
Rees(ed.) "Conprehensive Heterocyclic Chénistry", 20 Perganon Press, or
“The Chemi stry of Hetmieowodium Sarpomaiisoldted. WIley&Sons Inc. NY and the
literature cited in t{HplNnHOqBHBOLE.): 3. g’hps cameunds (rf 21 ie sf.or M| )M | |
are novel and are |ikew se part of the subject matter of the present

i nvention. 25
Clerr]-al kyl ene, ®¢ R et e TTo = T e

3-aryl - 5H5124(4H).£.4-2Lh:§élééﬁ-%[err] and byarrethod simlar to
met hods descri bed i n TH-N#RUf(DNSO-d4) :32.4l (s AHew3.€hésn IHE,.9.Bd (s EHE) »
1972, 11, 846 or by AR1 (s,Kauyitzky, C.W Rees(ed.) "Conprehensive

Het erocyclic Chem stry", Perganon Press Vol. 5, p 753. The novel
conpounds and th gﬁa&t' qaterial s and int . Q_gan al g0 be
prepared by a nmet'hdod ST ' ent

publ i cati d¥s whi ch wetdllahtdazole: gl |y, The above-described reactions
general ly take place IB-NMRsdDMSAtds): 3t8besmedh /r dofn (RriBratluPe and the
boi ling tenperature of{milm ;85 1sqhy2m); @l ¢getiH) Exanpl es of sol vents which
can be used are esters, such as ethyl acetate, ethers, such as diethyl

et her or tetrahyds of u |

13 di hoxye?ﬁg%eXQﬁ
met hyl et hyl ketone,

such as et hanol or

ol s
m.p.: 250-251°C

MS: m/z= 281[M+]

but anol .

A.14 4-Methyl-3-mercapto-5-~(4-CF;-phenyl)-1,2,4-(4H)-
20 triazole
MS: m/z= 259[M+]

A.15 4-Propvl-3-mercapto=-5-{(2-methvlioxazol-4-v1)-1,2,4-(4H)-

triazole
25 The potassium salt was isolated.

6.22 g (95 mmol) of potassium carbonate and 2.4 ml (23 mmol)
of propyl isothiocyanate were added, one after the other, to
a solution of 4.9 g (22.5 mmol) of 2-methyloxazole-4-carbonyl

30 hydrazide bishydrochloride (prepared by hydrazinolysing the
corresponding methyl ester in methanolic solution) in 60 ml
of ethanol and the mixture was heated to boiling for 4 h.

The resulting suspension was filtered and concentrated and
35 the residue (6.5 g) was purified by column chromatography.

(Silica gel, methylene chloride/methanol 96:4).

Yield: 2.3 g (39% of theory)

1H-NMR (CDCl3): 6= 1.0 (t, 3H): 1.7 (m,2H); 2.6 (s,3H); 4.2
40 (sm,2H); 8.1 (s,1H); 12.6 (s,1lH).

A.16 A-Propyl-3-mercapto-5-(2-aminothiazol-4-yl) 1,2,4-
(4H)-triazole
The potassium salt was isolated.
45 1H-NMR (DMSO-dg): 0.8 (t,3H); 1.6 (m,2H); 3.4 (s, 2H):
4.3 (m,2H); 7.4 (s.,1H); 13.8.
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| f desired, the reaction can be carried out in the presence of an 5 acid
bi nder. Suitable acid binders are inorganic bases, such as sodi um or
pot assi um car bonat e, sodi um or potassi umzhydr ogen carbonat e, sodium

met hoxi de or sodlmrmh%dﬁgégst.n@&aaaggﬂsgddJn@thglde&_gwch
butyllithium or al kyl,mggpe N,.Gqapayads organi ¢ bases, such as
triethylamne or pyri égﬁg_%%i—can 10 sinu I t aneously serve as

sol vent s. The rea Foﬁgtz@;;t%se Fryad ’tﬁ?ﬁ' €ng a catalyst, such as
transition netal s andlBrEMR -8xks 2 -39 (sPARPPhB)4  (spABDACT D dis, 1) .

Pd(P(oTol )34, or using a phase transfer catal yst, eg. 15
tetrabutyl ammoni wmiehlemetry D3 -@irea d beBliE 806 P01 ,G6 4 - (4H) THei Lidide

product is isolated i leamqkus BMBY_4, P ReT, i) £XA8Y 1H PECA
distilling off the soI ( yei{nraactlr(lsg) tgesreg)c/téon%x?g
etc. The resulting co oun s c n be 20 purified in a customary nmanner, for

exanpl e by recrystall MPat R L38&IM5 a sol vent, by chromat ography or by

conversiom@nto an acid addltlon conpound The acid addltlon salts
are prepared, inaaloudtNetl ' D | 01
appropriate acid, mhe(qng£5g;§§§1 te I n solutlon In an organlc sol vent,
for exanple a Iomer al cohol such as net hanol, ethanol or propanol, an
et her, such as net hyl t- butyI et her, a ketone, such as acet one or nethyl
et hyl ket aone, or an ester, such as ethyl acet at e. When used for

treating tie abotdmEnPi bHkr Lirmeld cef Q%W&e?‘thl‘&ﬁﬂiééﬁhéz%@% and

adni ni st ered or alcafadytparauantisiey of qimettbyil amdmepynidinet wewe raxgeldy to

i ntranuscul arly, 102 g (48 slameoil) Omeaﬂ'iqh)ldrbaaeﬁwsjt-mmfe}ﬁhﬂpﬁﬁfoleThey can
al so be 35 aghm i @&ebgﬂea foD%EoEE&né@thhhhgﬁ ob&H Ut W3l nggV S @
sprays. - e e &)

pati ent nd oa E fr;d;efﬁf L ﬁ‘f‘lg%r%aég'gg h Q&ea’a%s“’ﬁ?%@édal jbd%s%or
40 active conpou § 6950 b ¥9eL ahefr© t‘ﬁe@ﬁFrﬁﬂﬂrEﬁj’affterl n
the case of oral YRdRPntle r“b?‘t’itb‘ﬁeamls fq“i?rﬁlél&&étw{t‘! 0S08Chyap@rstirnes fent
and day in the cdsb at pafenthe aindigsodvedrmatenial was Thilteneehbifdnand so
rel ates to phar meheubi tgdmalnsiotht Lomwass @xitracddd oM etRFPOAbEisatelh@Re

pharmaceuti cal s 3rgaRi@SsHses! Het8edridd! ShaNBY¥pPASR aRHOBE esulting
adm ni strajg on f Qe hfbdiflt $a8 heated to boiling together with 427 ml of a
IM solution of sodium hydrogen carbonate. After the reaction
had come to an end, the undissolved material was filtered off
and the original solution was acidified with conc. HCl1l, while
cooling, and the precipitated solid was isolated.
30 Yield: 2.3 g (27% of theory)
' MS: m/z= 194 [M+]
1H-NMR (DMSO-d¢): & = 3.6 (s,3H); 3.9 (s,3H); 6.2 (m,1H); 6.6
(m,1H); 7.1 (m,1H); 14.0 (1H).

35 B: Preparation of the end product:

576 mg (3 mmol) of 4-mercapto-3-methyl-5-phenyl-1,2,4-(4H)-
triazole (prepared in accordance with the method of S. Kubota
and M. Uda, Chem. Pharm. Bull. (1975), 23, 955-966 by

40 reacting benzoyl chloride with N-methylthiosemicarbazide and
subsequently cyclizing) and 1.1 g (3 mmol) of the
chloropropyl compound described above under A.3 were heated,
at 100°C for 6 h, together with 7.2 mg (3 mmol) of lithium
hydroxide in 10 ml of dry DMF while stirring. After the

45 mixture had cooled down, 50 ml of water were added and the
whole was extracted 3 times with t-butyl methyl ether. The
organic phase was dried with sodium sulfate and concentrated
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liquid form for exanple as tablets, filmtablets, capsules,
14~ powders, granules, coated tablets, suppositories, solutions or
sprays. In this context, the active conagunds can be worked up t oget her

with the custonany pbapsPeolag eak ?élé(idd@%ssﬁi?ﬂf”{&ﬁ%y coldih as tabl et
bi nders, fillers, h%ﬁaeaquﬁhweﬁglmée%nltﬁ the| PLEOLANS pube YNGGALON S

enol lients, wetti g 42

retardi ng agents, | éalnf"gsaﬁ‘b%ﬁq“&nﬁ ¥ ?%Ye’ﬁﬁ?e&n(%fltﬁ-l Sucker et
al . Phar mazeLPtYid§€ﬁhlq%’cﬂﬁ1éllségﬂeet—ma#abﬁdw@alorﬂéb agétegy] ,

Thi eme- Verl%g, Stuttgart, 1978). The resulting adm nistration 10 forns
normal |y conprise the actdye;;CorposN¢sEe)a quanig.py ed1figgee, 1 to 99 % by
wei ght . The foll ow ng exarrpl es serve to explain the invention wthout

|3| ?13t I[ Zg( |2t t ;ﬁgﬁ P2 W‘% uorglrlr%é%mullﬁ §TYi YRIER 2T Lhgked i ip the

yl ] propyl rrer Y“ﬁg | YETHHRRkALIEd) in. angjodqus, ngpaedy A.

Preparati of? of the starting conmpounds: Al

2-t-Butyl -4-[4-(3-chl oropropyl)pi perazin-1-yl)-6-tri-

fl uoronmet hyl pyri m di ne and 2, 2-di net hyl propani m dam de 25 wer e
reacted, in a known manner, with ethyl trifluoroacetate to give
2-(2, 2- di met hyl et hyl ) - 4- hydr oxy-6-tri fl uoronet hyl pyri m di ne.
Het er ocycl j c Corrpounds (John Wley & Sons, 1994, Vol. 52, D. J.
Brown (Ed. ])5 C[err]H[err]F3N20 m p. 187-188[err]
C. A 2 After chlorinating with thionyl chloride, the crude

product was treated with an excess of anhydrous

20
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45
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35 pi perazine, with 2-t-butyl -4-piperazin-1-yl-6-

trifluoronethyl pyrimdi ne bei ng obtai ned.

Cerr]Herr]F3Nd mp. 78-80 C. 40 A3 Al kylating the resulting
conpound with 1- br ono- 3- chl or 0pr opane in tetrahydrofuran
resulted in 2-t-butyl-4-[4-(2-chl oropropyl) pi perazin-1-yl]-6-
trifluoronethyl pyrimdine. 45 Cerr] H244 F3NA m p.
83-84[err] C. ' 15 The
triazol es enpl oyed were prepared, unless otherw se indicated, in
accordance with the nethod of S. Kubota et al., Chem Pharm Bull.
1975, 23, 955, by Leacting the corresponding carbonyl chlorides

wi th al kyl t hi osem{carbazi des |5 in |pyri gt ne and| t hen cyclli zing in an
aqueous sol ution f spdi um hydrjogeRefar lgd e, or byjthe addition
of the cofrgspondi ng garbonyl hydréékdeg’@th al kyl ijsot hi ocyanat es
in a suitable sol yejt. 10 A 4 P:\olnl\'\;’

4- Met hyl - 3-mer capfo5- (t hi ophgn-3-yl) 1,|2, 4|§' Fbt'%d triazole

The sodiumsalt whs|isolated.| ¢ oggﬁaéowsow): 3.7 (3H): 7.5
(m 2H; 7.8 (M1Y Jo© o~ mMmp.:jct LN | o Clefr]H err] N3S2Na
(219) A. 5| 42Nkt hyl - 37Ee8 capt o-|%; B2 Sheiiqmet [/ furan-3-yl)-1, 2, 4-
(4H)-triazol e @ |2 1H§IMR(DI\/BO‘-’.H TR 2EL, 3H] 2.5 (s,3H);
3.7 (s, 20 2 I3Hy 6.1 [851H). a:‘ixis ggomo A 6
- 4- Met hyl - 3- ner cap{@{8-t2. 6- di p8l &r ophen;@_é :Egt “édh -

triazole <|EE = g R

Arl

Piperazinyl
Piperazinyl
Piperazinyl
Piperazinyl

-S(CHy)3-
-S(CHy)3-
-S(CHa)3-
-S(CHy)3-

R1
Me
Me
Me
Me

Phenyl
2,4-Dime-
thoxy-phenyl-
Phenyl
4-CN-Phenyl

Arl

Table 1
[Ex.

1

2

3

4
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25 The sodium salt was isol ated. 1H NMR (DVBO-d6): 8
= 3.7 (s, 3H); 7.4 (dd,1H); 7.6 (d, 1H); 8.2 (d, 1H).
m p.: 220-225C 30 A. 7 4-Methyl - 3-mercapt o- 5- (4- net hyl sul f onyl phenyl )
-1.2. 4- (4H)-triazol e 20 1H NVR (DMBO-d[err]): 8 =
3.7 (s, 3H); 7.4 (dd,1H); 7.6 (d, 1H); 8.2 (d, 1H).
m p.: 238-239C 35 A 8
4- Met hyl - 3- mer capt 0- 5- ( 3- bronopyri dyl -5) -1, 2. 4- (4H) - triazole
The sodium salt was isol ated. 1H-NWVR (DVBO-d[err]): 8 = 3.7 (s,
3H); 8.2(m1H); 8.9 (m2H). 40 A9
4-Methyl -3-mepcapto-5-(pyrrol-2-v1)-1.2. 4-(4H)-trjazole 1H NMR
(DVBO-d[err])}f [err]..= 3.7 (s, 3H) 6.2(m1K); 6.8 (1,2H 7.0
(miH); 11.8 [sJdH TN.® (b g & ™ p. 2308 2¢1[err] C 45
A. 10 4-Met hyl | 3-=eECafl @&'5- t Wreny 1. 2, A8 B triazole
16 & e sediwn s ﬁ@; ’gm S @Le  JHNWR
(DVBO-d[ err]) | 8358263 .28 ; 2 B 3. O A 11
4- Net hyl - 3- el capiey s S e 0 5- _;;1».2%:4_‘1\5,"1,
(4H)-triazol e R g1 R STiahl) g 4 (s, 3H,9.2
(s, 1H); BAEHEE (s * -gzga@":l::'%
4- Met hyl - 3- nefg. %X e<ch )ﬁz "‘ZEZE,';&CE!\“E (4H)-triazol e
1H VR (DVSO [ ek 228 ( 1t B g T A (m1H):8. 1
(m3H); 8.4 (IR 225 e R g Z:?g%"’.é

RIS Ry [EasF3ET

Piperazinyl
Piperazinyl

Svmm———

CH,)-CH;-~ | Piperazinyl ?CFZCHF,‘,
7
e

W

@J

/

X

)

o
e b L,
3 = £
] O <
i % %
[} O o
= = =
ES e~ —
= = 2
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Ay o, -
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A. 13 4-Met hyl - 3-ner capt 0-5- (2. 4-di nitrophenyl -)-1,2.4-(4H) - 15

triazol e m p.: 250-251C MB: mlz= 281[ MH]
A 14 4-thhy|-3-nercapto-5-(4-CF[err]-ph%nyl)-1 ,2,4-(4H) - 20
triazole M5: m z= 259[ M¢] A 15 .
4- Propyl - 3- mer capt o- 5- ( 2- et hyl oxazol - 4-yl)-1, 2. 4- (4H) -
triazole 25 The potassiumsalt was isol at ed. 6.22 g (95
nmol ) of potassium carbonate and 2.4 nl (23 nmol) of propyl
i sot hi ocyanate were added, one after the other, to a solution of 4.9
g (22.5 mmot) of 2-nethyl oxazol e-4-carbonyl 30 hydr azi de
bi shydr ochl or j zinolysing the —LOorrespondi ng
met hyl ester {n nethar@li¢ solutjon) ig 60 m of ethanol and the
m xture was hgated..ta ggl ing &8 4|h.Foe . TThe resulting suspension was
filtered and gorfc amd 352 “Atddé\{r‘ﬁﬁdéie (6.5 g) was purified by
col um chroma{BEEdpE 2T |8 & EE1FCT Ee‘a-"/'" , t A\l ene chl or {de/ net hanol
96: 4) . &:‘éﬁ:ﬁ ) ;S(gﬁm@g; By Y. o o6 1H-NVR {CDCl 3): 6= 1.0
(t, 3H): 1.7 | AR (S B UG n § 2H); 8.1 ($,1H); 12.6
(s, 1H). Bg\. @ma‘gw-@% SBpeag e (2-=pi not hi azol {4-yl) 1,2, 4-
(4H -triazol efO % & T 0 L [OHE ogé.\ssmtﬁh gdligway i&ol ated. |45
1H NVR ( DVBO- | éx Ewgzt 17 g E;‘r@:\ 3|e Ts, 2H); 4.3
2 i ERERLE B B s e gar BE v
: - Met hyl f3-reR gt e it (3 =2
HA@ﬁdgﬁéémsaﬂﬁﬁéiéé
>H|/\ O >|\"/z\ S *l/z\ 5 R\‘k
AP 2 A zj/;( l 22
B Z B B
y S i 8
¥ -9 A A
é\l
<
o
3
\II/
@) 1 1 |
s 2 2 2
oni
9 3 S 5
HVJ 77) 7] A
1 I 1 1
(>3
= S s 2
> >
= = — !
2 & & &
= Ay (3] _8
3 b - 5
2 = 0 = 8
(\ll [ | [ -
e o o A
) = = =
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1.2,4-(4H) -tri azole The potassium salt was isol ated.

1H-NVR (DVMBO-d6): 2.3 (s,3H); 3.4 (s, 3H) 7.5 (s,I). 5 A 18

4- Met hyl - 3- mer capt o- 5- (car boxani do) - 1. §2(4H)-tri azol e 1H NWVR
(DVBO-d[err]): 3.7 (s,3H); 7.95 (s, 1H; 25 (s, 1H); 14. 2

(s, 1H). MS: nfz= 158[ Mt] 10 A 19

4- Met hyl - 3- ner capt o- 5- (N-net hyl pyrrol -2-yl)-1. 2. 4-

(4H) -triazol e
and
10.2 ¢

15

10.6 g (101.1 mml) of 4-nethyl
catalytic quantities of dinethylam nopyridine were added to
(45.1 mmol ) 2-trichl oroacet oxy- N-net hyl pyrrol e

- 3-t hi osem car bazi de

(prepared in

accordance wi th Rappoport et al 1 _Qq Chem 1972, 37, 3618) in
DMF and the nf xture wag heated gt 90[lerr] C for |20 1 h. 77 m of water
were added at] room tenperatd e, ‘Tafter ich the nj xture was
acidified with 10% HC an@“‘et@"ﬂe;ifcr h at O [ferr]C, the
undi ssol ved npterial wd§ & TiwrEdgof f| and the orijinal solution was
extracted with ethyl ad &‘aitﬁ‘ﬁﬂ')é\'. organic phases re dried and
evaporated angd t he reSLuglﬁﬁ‘ 5. & drude prodiict was hejated to boiling
together with 4%] 11! ofga‘—g ;;"".EQM gq@ ution of osodi um hydrogen carbonat e.
After the reabtlg)n O ShedScarfB. t dFap, end, {Heyundi sspl ved material was
filtered off S anc; - '@i:ﬂal ?)E)pti on snacidifjed with conc. HC1,
whi | e B i ng, aEdoY :p(‘t‘e'éi pi[eed sol |8 Ras isd ated. 30
Yield: 2.3 g [(27% of t HEORYE sz 0> NB iyl 2= EM+] 1H NMVR
(DMSO-d6): [efflg= 3.6 Es,_;sg)ga.;g(s,g@; 62;ETrE'1H); | 6 (m1H);
7.1 (m1H); 16t —1-35B—Preparfattomof—the—emd—prpduct : . 576
ng (3 mmol) of 4- mer caft o- 3- et hyl - 5-|phenyl - 1, }; 4- (4H) - triazole
(prepared in pccordanceg w t od, of S. and M Uda,
Chem Pharm B%TIH;Z 197 6 0 benzoyl chloride
wi th N-net hyl fhi oseny ca | st clizing) and 1.1 g
(3 mmol) of the A onpé& ove under A 3 were
heat ed, at 100C her th jmol ) of |ithium
B Z B B
A -» -9 -9
1 1 1 1
< 2 2 2
o [»] o o
5 S S o
(] (/5] B 17p] 4]
! [} ] ]
! 1
O > |
=58>
[ [ o [
s s &8 EL |3
1 - .
>
5 g g
£ % i3 B
=S g g 5§ E§
& B 5 <+ & <+ &
o~ ) < n
—i =i i i
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hydroxide in 10 ml of dry DVF while stirring. After the 45 m xture had
cool ed down, 50 m of water were added and the whol e was extracted 3
times with t-butyl nethyl ether. The 23 organi ¢ phase was dried with
sodi um sul fate and concentrat ed 18
by evaporation; the residue was purified by colum chr omat ogr aphy
(silica gel). The resulting pure substance (920 ng = 59 %9 was
subsequent|ly converted into its hydr ochl ori de usi ng et herea
hydrochloric acid. 5 C25H33C F3N7S (556) m p.
191-193[err] C The substances of the formula (I) which are listed in
t he fol | owphg—table vuere qhtal Lo _anal ogous naoner 10 15
20 25 2 o
SO I -
T ERT
B3 s
N NN O
IO ST a& S L O
§I9S% |83 5 £5
S REDIa|E Y 7 =B
S 3N g= 9|8 2 29
e el O [ = °: _5':
o s oy oy o -
TOENER|E e g = g
R\.)/k Sk
I P! | L
9 g = z
£ g g g
8] [ b Q
=y K=y =y =y
A -9 A A
2 g b '
o a o) ‘&
a )
S S o o
7 7 7.1 A
] 1 | 1
(2] (] [
= p= = =
s I - =
5 5 5 :
A S > 'g. p'c_,
L = /M D
:\'1 < 8, <+ %
= = = 2
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Exaihpl es 20-25 and 65 in the table were obtained

manner .

5 EXAMPLE 20
3-{3-[4-(2-t-Butyl-6-trifluoronethyl pyrim

3%i n-4-y1)

yl ] propoxy} - 4-met hyl - 5- phenyl -1, 2, 4-(4H)-tri azol e

3-i0do- 4-net hyl - 5-phenyl -1,2,4-(4H)-tri azol e
4- et hyl - 5- phenyl -1, 2, 4-(4H)-tri azol e by
Nauk SSSR, Ser.

Khi m (1975),

616- 6

h, with 1.04 g (3 muol) of

19),

The conpoun
in the foll

pi perazin-1-
10 855 ng (3

ds of
OW ng

mol ) of

(prepared by iodinating
a method simlar to |zv.
were stirred, at 60[err]C for 6

Akad.

2-t-butyl-4-] azin. l-yll -6 trifliuorongethyl 15
pyrim di ne (pfepared, byla nethod.sinil ar to Exanplle 1. A 3:5by reacting
the product optained as cesg,ribeo@n Ex v A2 vmffr?k T
3-chl oropropapol ) and sodi usi pygi,r-’ade I n .. ¥80r the wp Rn@ ud, I ce
wat er was addpd to the ni[xt (& @nd t e &8 qBee extr Edo o Teveral times
with nethyl t}buty- et her.,\gw:i_aegi dde ﬁ?%ﬁf"wag 20/9%99’ Ee‘di ter drying
with sodi um spl fa® and r@gy%ﬁng,t;he S 59 el Shag g BY el 8] col um
chr omat ogr aphle (sidi ca gl < & -EB','EhyI %Q @Kw—gi Fe/ nggmgyg.gi el d, 140 ngy
(9 % of theorld wfA oi|e-4:;;3_g—« gnlg gd‘é«;\,é
=% e R SRE 20 Q S8 a
- BEs BEioRfffEemac EEegyS
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25 C25H32F3N70  (503) 1H NWVR (CDA 3): 1.3
(s,9H); 2.1 (m2H); 2.6-2.8 (m6H); 3.5 (s,3H); 3.8 (nbr, 4H); 4.6
(t,2H); 6.5 (s,1H); 7.6 (m3H); 7.8 (m 2Ky 30 EXAMPLE 21
3-{4-[4-(2,6-Di -t-butyl pyri mdin-4-yl)piperazin-1-yl]but-I-

enyl } - 4- et hyl - 5- phenyl -1, 2, 4- (4H)-tri azol e 35 a.

3- For nyl - 4- net hyl - 5- phenyl -1, 2, 4-(4H)-triazole 18.5 g (116 nmol ) of
4- et hyl - 5- phenyl -1, 2, 4-(4H)-tri azol e were dissolved in 235 m of
absol ute THF and the sol ution was 40 cooled down to -70[err]C, 85 nl -
(139 mmol ) of a 15% strength solution of butyllithiumin hexane were
then added at pt=h=s tenperature over the course of 15 mn. After 45
mn, 72 m (:x16f mol) of methyl fornate were added over the space
of 5nn gﬁ sspciation with which the tenperature rose to 45
-50[err]C. The s uf e s subsequently stirred for a further 2 h at

-50to -70[err Cg@q‘_'.’f 30 mn at -25[err]C, solid ammoni um
chloride was pheri-adted, after which ice water was added and

38 t he I"'ewvas extracted 3 tines with nethylene chloride.

After drying dé@%or ating off the solvent, 22.8 g of resi due
remai ned, whi #% ug was purified by neans of flash

chr omat ogr aphigd @3 Lk &fgel , ethyl acetate/methanol). 5 Yield: 10.9 g
(46 % of theoy X E = Clerr]H err] N3O (187)
1HNNR(CDCISl;;@;’;’ 3.9 (s,3H); 7.6 (m3H); 7.7 (m2H); 10.2 (s, 1H.

CF,

0

-S(CHy)s-

Me

¢ = cyclo, for example cProp = cyclopropyl
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b. 3-[4-(2,6-D -t-butyl pyrimdin-4-yl)pi perazin-1-yl]propyl -

t riphenyl phosphoni um chloride 15 3.52 g (10 mmol) of
1-chloro-3-[4-(2,6-di-t-butyl pyrimdin-237 yl) pi perazin-1-yl]propane
(prepared by a nmethod simlar to Exanple 1, A 3) were dissolved,

together Wt lirhk ofipSindd Gl @E‘xamgles 2009i5dgn§ 165 r!l’ffplt)neaﬂgbﬁe Aerd %%am?@é)

of triphenyl | m of acetone and the solution was
refluxed for %ﬁg ggllowmg mi??er t he m xture had been cool ed down, the

precipitate was filtered off with suction, the filtrate was
concent r at & B¥pMPLE 20 eyaporati on under reduced pressure and the residue
was purified by columm chromatography (silica gel, nethylene 25

chlori de contsif3i-pg-g2-5t-S %df@uhaﬂefifli‘ér%hdig:gxﬁlﬁﬁ:ﬁﬁﬁ yﬂ-?i)plperagzi}glhg-or Z) :
C37H481 NAP - - - )
(s 9H) 1 9( éﬁﬁ?H)pggy} -4 metltjgi%% y@Dg 4 (4I-%) tfﬁ)azoﬁe6 (maH): 3.9

(nbr, s, 1 c. 5.88 8.3
nmol ) of tWe‘%I’? Eﬁhggfmﬁ)séﬂft 3%?%‘%&?"‘5‘?%13%%‘!?“1’1 -1 Z'Q‘Ob‘b‘“&)ﬁﬁd@m e were
di ssol ved i n (PFeppred hy Hpddnatimy cbimethyl-5-phenstlnll, 2e8h64H) ttrdagolat byn
was cool ed dewmetbo@Gimidar to Iz@8(kad.(Radknsssy, Gkrsorhiin (Medsihgde were
added and, afelig-61bg, were stik¥éd) athdbobegdr ¢ iH,’ @dLRl1IOWY {(SRRER] WE

for 15 mn, 404 but}l 546 [Q;-Q;:s-ﬁ ﬁ-rc?:l gﬁé ﬁ%f&ﬁfizh a?‘iz{ Gu&qﬁrlu%rbmethyl
di ssol ved ]'ISn per.mJ.dJ.ne e mi ar Io he e
subsequent d: (e} V\,f f:" ﬁ?’f‘%:{' t eAn?xtBYe
had been sti rrFé‘Hté’(‘grUtﬁnﬂré’F}BEFa?l?ﬁaemleSr "'-‘ﬁ5‘1‘3‘3‘”-'1133251 AngRveeprleideprROvith a
further 2 h, 3rehhasopxspanelipandsqdium hydride ven®MIndFort ere amakiihg-up,
i nsol ubl e natieei ehtemsvascadded ty the mixthiétdmd ithe wlobe Qv eHthaveee
obt ai ned fromgely@al O ¥ wBRASKethyl t-butyl ether. The residue which was
20 obtained after drying with sodium sulfate and removing the

solvent was purified by column chromatography (silica gel,

methylene chloride/methanol). Yield, 140 mg (9 % of theory) of

oil

25 Ca5H32F3N50 (503)

1H NMR (CDCls):
1.3 (s,9H); 2.1 (m,2H); 2.6-2.8 (m,6H); 3.5 (s,3H); 3.8 (mbr,4H);
4.6 (t,2H); 6.5 (s,1H); 7.6 (m,3H); 7.8 (m,2H);

30
EXAMPLE 21

3-{4-[4-(2,6-Di-t-butylpyrimidin-4-yl)piperazin-1l-yl]but-1-
enyl}-4-methyl-5-phenyl-1,2,4-(4H)-triazole

35
a. 3-Formyl-4-methyl-5-phenyl-1l,2,4-(4H)-triazole

18.5 g (116 mmol) of 4-methyl-5-phenyl-1,2,4-(4H)-triazole
were dissolved in 235 ml of absolute THF and.the solution was
40 cooled down to -70°C; 85 ml (139 mmol) of a 15% strength
solution of butyllithium in hexane were then added at this
temperature over the course of 15 min. After 45 min, 72 ml
(1.16 mmol) of methyl formate were added over the space of
5 min, in association with which the temperature rose to
45 -50°C. The mixture was subsequently stirred for a further 2 h
at -50 to ~70°C and for 30 min at -25°C; solid ammonium
chloride was then added, after which ice water was added and
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39 after drying and evaporating. Yield: crude product, 65 % of
t heory. The product was purifi ed by chromat ography (silica gel, 5
nmet hyl ene chl ori de/ met hanol ) .

Clerr]Herr] N er ihe( 48dle was extraéieé"i %e@q;g:@)metlﬁlene chloridd.(S, 9H);

(1té|1 (1iD 9"')7 52(% Q'E')d r;;, Qff, the Jﬁreyﬁb 29.6 4% 7.0
’ h a Hﬁ}ﬁg Y sneans of

ﬁeiﬁy{45(ghgn51 Ergggyg Eqﬁqggga§§§T2£§iza gZiﬁ Zfﬁg? acetL efzethanol)

2-[ 4- Met hy|8 5- phddpldy 2049(94H)46thaﬁcﬂh®ryl)] 1,3-dithiane 20 6.12 ¢

(32.6 mol ) of the al dehyde prepared as described in Exanpl e 21 a.
were dissolved in 16 m of chlorof Q;rlqggugbter (187) Which 16 ml of acetic
acid, 3.28 m (32.6 mol ) of 3-di mer capt opropane and 160 [err]| of
boron trifluoride th ,were added at 0C. After the mxture had
been 25 refl uxed lFong Sg 34°further 2.4 m of di nercaptopropane and
boron trif}Qoride et RePaf®: ki Tslbodmy3Blidct Tarke, 2Bb; rA0«2ure, 1H) . was
heated for a further 6 h until the al dehyde had been conpl etely

reacted. 30b. 3Af@se(2}éuDivtcbutel bl ficHn-409 imh;s&wa ih01 06 1ddopha
adj usted to pH 91.,}_0; ?%{5@% bhert thdigem hydrOX| sol ut | on
an

stirred at O[err]C then extracted 3 tlrres W th rrethyl ene
chl ori de. &]53 g .of a yeIIow il pere qbt ai ned fromthe dried and

evapor at ed ol ventSphAset Girokdr 8 plrghliare-3504- (2 ifir diotabrt tiewraicdraphy
(silica gel, et hyﬂ)am%a@n-lvwéuarox:ane (prepared (b8 a/methodemimillar to
col orl ess soli d. Example 1, A.3) were dissolved, tHgsttHed @ithNBIR o 2E7sodidn
1H NWVR (CDC13): iodide (12 mhol)(8h@H).41249 (1B RiB1) D3 tepRENAy1phobphina) ;
5.3 in 75 ml of acetone and the solution was refluxed for 24 h.
20
After the mixture had been ccoled down, the precipitate was
filtered off with suction, the filtrate was concentrated. by
evaporation under reduced pressure and the residue was
purified by column chromatography (silica gel, methylene
25 chloride containing 3.5 % methanol). Yield: 6.25 g (88 % of
theory).

Ca7H4gIN4P (706).

30 1H NMR (CDClj):
1.3 (s,9H); 1.4 (s,9H); 1.9 (m,2H); 2.4 (m,4H); 2.7
(m,2H); 3.6 (m,4H); 3.9 (mbr, 2H); 6.3 (s,1H); 7.6-7.9
(m, 15H).

35 c. 5.88 g (8.3 mmol) of the phosphonium salt which was prepared
above under b. were dissolved in 15 ml of ethylene glycol
dimethyl ether, the solution was cooled down to 0°C and
280 mg (9.2 mmol) of sodium hydride were added and, after the
mixture had been stirred at room temperature for 15 min,

40 1.56 g of the aldehyde described above under a., dissolved in
10 ml of ethylene glycol dimethyl ether, were subsequently
added dropwise at 0°C.

After the mixture had been stirred at room temperature for

45 1.5 h and at 40°C for a further 2 h, it was worked up using
toluene and water and the insoluble material was removed by
filtration. 2.6 g of oil were obtained from the toluene phase
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(s,1H); 7.5 (m3H); 7.7 (m 2H). b. 831 ng (3 mmol) of the
above-described dithiane were 45 dissolved in 7.5 nml of dried THF, and
t he sol uti on was treated, at -70@89with 2.2 mM (3.6 mmvl) of a 15%
strength Sitelri APy Ohg iy levhbbiatindl RiBedanerudy pRbdahbe, néste had
Q. Z. 0050/48131 tpeory, 40 been stirred
at from-70[err]Cto =50[err]C for 60 min, 1.06 g (3 mml)li)f
1-chloro-3-[4-(2,6-di-t-butyl pyrim.din-4- yl ) pi perazin-1-yl ] propane
(prepared by a metifodTSfuct Jfasg purified by-chrgmategraphy) (sdlica |98 in 5 n
of THF, wer® add@ethylene chlgiidedmethangd)et ure was then warnmed slowy to

room tenperature and heated at 30 to 50[err]C for a further 60 mn
in order to achieve conpl etecs gﬁ; on4ghyr the working-up, solid
ammoni um chl ori de was added to the cool ed-down m xture. The | atter

was then added to .ic r. I g mxture was then 10 extracted several
tinmes with net hylcéneel/&m%g'ﬁi &%6@5‘3 net hyl -t-butyl ether. Drying and
concentratthg left al-dsi@udd)i 1.4 (sePH); 72 & (98HYG o3 - T HaTE) i 06 -2 he
substituted dithiane,(swiiHgh 6.4 (d,1H)as7sUbleyudnt:| 7.5ytw,Enaved (m,2H).

tetrahydrofuran, at 40[err]C and - over the course of 12 h, using
Raney ni ckel magiphgdppgen. 15 After the catal yst had been separated
of f, the residue was purified by chromatography (silica gel,

' ' ; 9 heory).
o) oo 35 s-uo-Th P IR B dinan o 0 ST £ RN o
C29HA3N7 (48%ethyl-SepbowmiE133,4-(4H)~triazole
3-{4-[4-(2-t-Butyl-6-trifluoronethyl pyrimdin-4-yl)piperazin-1- 25
yl ] butyl } - 4- rat hyd-{%-pbenyl <slphefy( 4t) 2 f44 @mgLer hash HLEde3-githikGe

conpound was prepared, by a nethod simlar to Exanple 22, usi ng the
chl orine ound. f.r,om I n A3, 3 . .
C29H34F3N (502_%-1"2 g Eﬁiﬂ?nﬁm&) of "the éldehyde prepared as described in

Example 21 a. were dissolved in 16 ml of chloroform, after
which 16 ml of acetic acid, 3.28 ml (32.6 mmol) of
1,3-dimercaptopropane and 160 ul of boron trifluoride
etherate were added at 0°C. After the mixture had been

25 refluxed for 2.5 h, a further 2.4 ml of dimercaptopropane and
boron trifluoride etherate were slowly added and the mixture
was heated for a further 6 h until the aldehyde had been
completely reacted.

30 After the mixture had been cocled down to 0°C, it was
adjusted to pH 9-10 with 10% strength sodium hydroxide
solution, stirred at 0°C for 1 h and then extracted 3 times
with methylene chloride. 13.2 g of a yellow oil were obtained
from the dried and evaporated solvent phase and were purified

35 by column chromatography (silica gel, ethyl acetate). Yield:
4.3 g (48 % of theory), colorless solid.

C13H1s5N38; (277).

40 : 1H NMR (CDCl3):
2.1 (m,2H); 2.9 (m,2H); 3.3 (m,2H); 3.7 (s,3H); 5.3
(s,1H); 7.5 (m,3H); 7.7 (m,2H).

b. 831 mg (3 mmol) of the above-described dithiane were
45 dissolved in 7.5 ml of dried THF, and the solution was
treated, at -70°C, with 2.2 ml (3.6 mmol) of a 15% strength
solution of butyllithium in n-hexane. After the mixture had
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1H NMR (CDd 3): 1.3 (s,9H); 1.7 (m2H); 1.9 (q,2H); 2.4 (t,2H); 2.5
(t,4H); 2.8 (t,2H); 3.6 (s,3H); 3.75 (m4H); 6.6 (s,1H); 7.4 (m3H); 7.
35 (m 2H). EXAMPLE 24 40 _ _
3-{3-[4-(2-t- But eehr btitte@ramrbul Py6odTivdl Usdory | 9dd B! AZAN-1. 064G
yi1propyl mer capt of JmbE) Sof!! {RH1EELUS 204 3, 6ol -TERIN Iy 300 En—a-
2,5 Di met hyl  ur a3 PIPeTeRHl 3R dPEORRRS, (REERaT8d Y )2 methog) Bimilep so
obt ai ned by react*#gP2e51 dibetdhy BiEpahves day Som}| Of It werssadded
N- et hyl t hi®seni dxnopwisde Bhel mixttureueas |theny whirmedsliawly to room
41  accordance uenperheuretdmel hebht&abot Bnd Bdec fPicm rRbeker dldin in
(1975), 23, 955- Yf@er to achieve complete reaction. gl.erﬂ’h]eHLv@%fcl %,(25 ﬁ.)id
IH NWR (CDC13): amm%n% Se ﬁ%@%i%a S%é%@d é% ghésﬁégﬁéq%aP%B %i t%ﬁ?ﬁlT €
abovenent i oned Cq%gggn e ke ahge tg ﬂfﬁpgkg ; ghf; mixt g was then to
Exanpl e 1B, M p. “F50S1o%¢% e adae lce/water; -ure
Clerr] H3 4F%q\l[ er r [BSSTREES @m))eral tmgrggle;gyleng chlor.lde and
3-{3-[ 4- 2-t - But y meghyil+t+bwrydmethgt pyDrydngd mﬂd-ybh¢anﬂﬁatlh§-1eft a Wesidue
propyl mer capt o} - f( pyrazg nesd W pbrdehediy) I0f akel Substitudeachionigle, Rich
3- Mer capt 0- 4- net kyls- Bub¥éqfdrt1y Kyatodedtited hint £LEZH XM ran, at 40°C and
over the course of 12 h, using Raney nickel and hydrogen.
15 After the catalyst had been separated off, the residue was
purified by chromatography (silica gel, methylene
chloride/methanol). Yield: 700 mg (49 % of theory). Colorless

solid, m.p. 144-145°C.
20 CaoHy3N7 (489).
EXAMPLE 23

3-{4-[4-(2-t-Butyl-6-trifluoromethylpyrimidin-4-yl)piperazin-1-
25 yl}butyl}-4-methyl-5-phenyl-1,2,4~(4H)-triazole hydrochloride

The compound was prepared, by a method similar to Example 22,
using the chlorine compound from Example 1, A.3.

30 Ca9H34F3N7 (502.)

1H NMR (CDCli):
1.3 (s,9H); 1.7 (m,2H); 1.9 (q,2H); 2.4 (t,2H); 2.5 (t,4H); 2.8
(t,2H); 3.6 (s,3H); 3.75 (m,4H); 6.6 (s,1H); 7.4 (m,3H); 7.6

35 (m,2H).

EXAMPLE 24

3—{3-[4-(2-t-Butyl-6-trifluoromethylpyrimidin—4-yl)piperazin-l-
40 yl]propylmercapto}-S—(Z,5-dimethylfuran—3—yl)—4-methyltriazole
hydrochloride

2,5-Dimethy1furan-3-yl—3-mercapto—4—methyl-l,2,4-(4H)-triazole
was obtained by reacting 2,5-dimethylfuran-3-carbonyl chloride
45 with N-methylthiosemicarbazide and subsequently cyclizing in

6

5
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obt ai ned by reacting pyrazi ne-2-carbonyl chloride by a method simlar to
the nmet hod of Kubota and Uda in Exanple 24. The abovenenti oned conpound
was |ikew se prepared by a nethod 25 siédlar to Exanple 1B. M p.

164- 169[ err] gecordance with the method of Kubot@3ndlE3a| ecligm.( #A3)m. Buldd

EXAMPLE 65 (1975), 23, 955-966
3-(3-(4-(2-tert-Buty 6tr|fluororrethylpyr|md|n4y|)p|pera2|n1

-yl ) propyl nercapt o- 4- net hyl -5(1H) -t et razol g% 2, 4(4H) - triazole. 35
a) 3-(3-(4-(2-tert-Butyl-6-trifl uogfet ™ i n-4-yl) -

pi perazi n- B-yl ) propyl mer capt o- 4- net hyl - 1, 2, 4(4H) triazol e-5-

car boxam de 1A0ONMR (CEQ3hg (6.0 mmol ) of 5-nercapto-4-nethyl-1,2,4(4H)-

triazol e- 3- car hoxamme \aege(g;egﬁ)ed A6 1808wy s 16Csf qua.h, while
stirring, with 2.2 g (6.0 mvl) of the chlorine base prepared

accor dance_w h 5})(?{%1 %&%‘P@%dﬁ‘g?% IS ”gﬁs %btalnelénbyeﬁea t:uy X| dﬁ':ie hocp

nmmol ) in 17 co0 O, e*mM Xt ure
was treat d@ \ﬁ/ilf"hli’ed'-"mExéF'PQ\ﬁt%? 0-192%¢t racted with net hyI
tert-butyl ether; the sol vent phase was then dried and evaporat ed.
The residue was purified by Ca5H34F3N70S BC1l (574) 42
chromat ography (silica gel, nethylene chloride/ nethanol 95:5).
Yield: 1.65 %ﬁcﬁgﬁ’/ﬂ@?s theory) 5 M p. 141-143[err]C

C20H29F[ erlrs] err (MW 486)

3-{3-[4-2-t-Butyl-6-trifluoromethylpyrimidin-4-yl)piperazin-1-
yl]lpropylmercapto}-5-(pyrazin-2-yl)-4-methyltriazole
hydrochloride

20 3-Mercapto-4-methyl-5-pyrazin-2-yl-1,2,4-(4H)~triazole was
obtained by reacting pyrazine-2-carbonyl chloride by a method
similar to the method of Kubota and Uda in Example 24.

The abovementioned compound was likewise prepared by a method
25 similar to Example 1B. M.p. 164-169°C.

C23H31F3Ng (522).

30 EXAMPLE 65

3~(3-(4-(2-tert-Butyl-6~trifluoromethylpyrimidin-4-yl)piperazin-1
-yl)propylmercapto-4-methyl-5(1H)-tetrazolyl-5)-~1,2,4(4H)-
triazole.
35
a) 3-(3-(4-(2-tert-Butyl-6-trifluoromethylpyrimidin-4-yl)-
piperazin-1-yl)propylmercapto-4-methyl-1,2,4(4H)~-triazole-5~
carboxamide .

40 950 mg (6.0 mmol) of 5-mercapto-4-methyl-1,2,4(4H)-~
triazole-3-carboxamide were heated at 100°C for 3 h, while
stirring, with 2.2 g (6.0 mmol) of the chlorine base prepared
in accordance with Example 1.A3 and 144 mg of lithium
hydroxide (6.0 mmol) in 17 ml of DMF. After having been

45 cooled down, the mixture was treated with 100 ml of water and
extracted with methyl tert-butyl ether; the solvent phase was
then dried and evaporated. The residue was purified by
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b) 3-(3-(4-(2-tert-Butyl-6-trifluoronmethylpyrimdin-4-yl)-

p| perazi n-1-yl) propyl nercapt o- 5- cyano-4-net hyl -1, 2, 4(4H)- 10 triazole.
.15 g (24.0 nmmol) of the above-descri b&8 conpound were di ssol ved

| n_ 20 m of nethyheoratddmiphye (abllida rdel(,1Rethyleig chloride/mdthanol

di propyl et hyl armi mg.5after which the sol ution was cool ed 15 down to

O[err]Cand 0.5 m of trifluoroacetic anhydride was added sl owy.

After the m xture.h been sti d_at_.room tenperature for 3 h, it

was washed t wi ce%?&’mﬁt 9 t(ﬁzﬁ of theoIy)i th a 20% sol ution of NaHSO%4, “a

sat urated ol uti 8nPef 1AkHAESC and a solution of sodiumchloride; the

organi ¢ phase wa€:zbHeR;¥OS (MWA48@®d and evaporated. 0.9 g of oil (81% of '

t heory) renained. A sanpl e was converted with ethereal hydrochloric

h

acid into he bygz_q@}ltagw - nfluor%@thﬁ rima2ShLd 5132
Gerrliwirond (il ?é%wr.-ﬁlas L SN LS LW B Rl O

5-(3-(4-(2-tert-Bafy
pi perazi n-¥ yl)p ;’J?F%‘Ftapto 4- et hyI 3((1H) tetrazol yl-5)-1 30

,2,4(4H)-triazol e. 0.8 g (1.7 mol ) of the above-descri bed
subst ance was 1.15 gd{z6d wedl)nof the abobkFdesd:tidredrkcomholx? weye( 1. 9
nol ) of diedbivedziri@oanl 36 0nethylen SNDOYidy addTRnilin X2N00mndE)

were 35 addeds {i rswltém;mmné h%é&amﬂcﬂtt@[&%ﬁu%%g da,ow@ul e

stirri ng r th R t eL. wa
sol ution s adj Eagf"gd dlflaj?d ot% %dﬁg hu °a% &c gnﬁinrlcle Pgs tB8ea
met hyl ene chlori (?&°WAYte‘F the Bt Q?Pnﬁtlrred at r%l?}brox 1 g of

resi due was obt aitemgerakuse tﬂ?;rs 3rbsi Huavdsewaghad twicepwiithi watesy, ddenm
chromat ogr aphy. @3ithi aa2@felsoluttiby| eheNaBESO,, a sdturated/ selinaiwl of: RRHCO3

Yield: 0.38 g (43%a0f témB¥idbh of sodiuMdhlo:3dé frtHe (IQ@BAVOFhdd<PRjast8hen

C[err]F{GHid FSN[%&&Lé AAQVéGEBBrated. 0.9 g of 0oil (81% of theory) remained.
A sample was converted with ethereal hydrochloric acid into

the hydrochloride.

M.p. 220-222°C
.25 Ca0Hy7F3NgS (MW 468)
Cy0H28ClF3NgS (MW 503.5)

c) 5-(3-(4-(2-tert-Butyl-6-trifluoromethylpyrimidin-4-yl)-
piperazin-l-yl)propylmercapto-4-methyl-3((1H)-tetrazolyl-5)-1
30 +2,4(4H)~-triazole.

0.8 g (1.7 mmol) of the above-described substance was
dissolved in 1 ml of DMF, after which 122 mg (1.9 mmol) of
sodium azide and 100 mg (1.9 mmol) of ammonium chloride were

35 added; the mixture was then heated at 85°C for 2 h while
stirring. For the working up, a little water was added and
the solution was adjusted to pH 7 with NaOH and extracted
with methylene chloride. After drying and concentrating,
approx. 1 g of residue was obtained, with this residue being

40 purified by column chromatography. (Silica gel, methylene
chloride/methanol 8:2). :

Yield: 0.38 g (43% of theory)
M.p. 133° (decomposition)
45 CaoHzgF3N11S (MW 511)
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cane sugar,

m xed pol ymer.
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2 parts of corn starch, 2 parts of

The saccharifying mass consi sts of

1 part of talc.

The coated tablets

5 parts of
cal ci um car bonat e and

g\hi ch have been prepared in this

way. are then provided with a 30

Bi ol ogi cal investigations - receptqr-bindihg studies 1) D3-binding test
35 Cl oned human D3 recept or expres%ng CCL 1, 3 nouse i bro-
bl asts, which can be obtained fromlRes. Bi$chemni cals dnternat., One
Strathrmore Rd., Natick, MA 01760- 2418 'USA Q were used4f or the binding
studi es. 40 45 O Z. 005¢/ 48131 Q
58 Cell preparation ' g'he @ expessitg cells7®ere nultiplied
in RPM - 1640 cont ai ni ng 10 }&f et yQcealf ,setim (G BCS No. p4]-32400
N; 5 100 U'ml penicillin and 5 9GS Bpg RO % (G,BR0 BRe S
Gai thersburg, MD, USA). After 48 hITtHQODIS HEE DSBS SLLFWth PBS
and incubated for 5 mn with 0.05 QG oL ENYPFsT @&‘ﬁ'ﬁ{n@% ~ After
that, the mxture was neu€faI? Zed QiF K WediQMA and Q Mencelw & wer e
col l ected by 10 centrifuging a 300‘“(\1i In order to lyse the cells, the
pel | et was briefly washed wjith_ Eys buﬁfehéSnM to i S- HCk, o 7.4,
containing 10 % gl ycerol) and then Na&%&g&ﬁ@[ g5 %‘56556%‘430 mn,
at a concentration of 10[err] cel® %:&6 y&iz'scgbgfﬁérz'z'égz'g@z'cel |'s
were centrifuged at 200 g for 10 i ﬁ@%ﬁ%@@f@fé’éﬁé‘é‘&h&
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The cells were prepared for the binding studies by being 5 trypsini zed
(0.05% trypsin solution) at roomtenperature for 3-5 mnutes. After
that, the cells were centrifuged at 250 %5 for 10 m nutes and
treated, at 4[err]C for 30 mnutes, withTysis buffer (5 MM

tris-HO, 10% gl ycerol, pH 7.4). Fol
for 10 mnutes, the residue was 10

ow ng centrifugation at 250 g
stored at -20[erriCyuntil used.

Receptor binding tests 1) Dopanjne D2 receptor "log&finity state"
using 125[err] 15 (81 TBg/ mol , Pong, de Jlemoyr s i Drei ei ch) The
mxtures ( 1 nl) were conposed of 1 B'10[g5r] cgll%i%itpq—}.lbation buf f er
(50 MM tris, 120 MM NaC, 5 nM KA, B nmv Myd [ efr ﬁnd_{@m Cad 2, pH
7.4 with HC1) and 0.1 nM125[err] (tBjal 43 ndi rg) > 5B)-2ddition, 1
[err] M hal operidol (nonspecific bindghg)S Lesp ,‘i s.papge.l , After
havi ng been incubated at 25[err] C f of &L @:Lg,eg,—gtﬁ" Nidtalee  2dere
filtered through G-/ B gl ass fiber fi ré & gtﬂ?a@f‘ |gaqu§ g%@ga
Skatron cell collector (from Zinsse @rﬁ-k%ﬁ'tf‘aﬁﬁét @,‘:“Iwg,@afl:r wer e
washed with ice-cold 50 nMtris-HC<E e PP QN O TThE rddi oarwi vity
whi ch had collected on the filters gquantified using a Packard 2200
CAliquid scintillation counter. 30LsThe eval lg“a'g'i on was garrLé%oH;tﬁbas
descri bed under a). The Ki val ue e qefer M nemt byr gex fc monl i near
regressi on anal ysis using the LLd& Cpﬁgx‘girﬁ)&?% Qéﬁ@ﬁt?@‘&ﬁe | C50
val ues with the aid of the fornd ?éﬁlﬁﬁl*%ﬁﬁl. G 0 9355 2 Bn these
tests, the novel conmpounds exhi bit Jyg % nﬁiimgtes::::for % hex
receptor (<1 [err]nolar, in particOifar I t“} a cpﬁ.?b)nooooo
selectivities in relation to the D3 fjeceptor. 40 45
el e o2
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60 _ W claim 1. Atriazole conpound of the fornula I [err] 10
wher e Ar[err] is phenyl, naphthyl or a 5- or 6-nenbered

het er ocycli c aromatic ring havigg from1l to 4 heteroatons which
are 15 sel ected, independently of one another, fromO0, S and N,

where Ar[err] may have 1, 2, 3 or 4 substituents which are

sel ected, independently of each other, from {err]-C6-al kyl,

whi ch may be substituted by OH, OC[&rr]-C6-al kyl, hal ogen or

phenyl, Cerr]-Cg-al koxy, C2-Cb-al Renyl, C2-C6-al kynyl, 20

C3- 06- cycl oal kyte hal ogen, CN, §00R2, NR2R2, N2, SC2R2, SO2NR2R2
and phenyl, whi may be substi t—gjtéii by Cerr]-C6-al kyl,

OCl err]-C6-al ky NR2R2, CN, CFg, @IFZ, or hal ogen, and where the
het er ocycl i c, &bqptig ring L O nentioned may al so be fused to a
phenyl ring; Q! i ghain or branched C4-(ferr]-al kyl ene
or SE o C3-([ err]-al kyl ene which

conprises at I i§ selected fromO, S, NR2,
CONR2, coo, of Bond, 30 B is a radical of

t he fornmul a:
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35 [err] or if Arferr] is the 5- or 6-nmenbered heterocyclic
aromatic ring whi ch can be substituted as above, B is also a radical
of the 40 f or mul ae 45 %7 38152

AVENDED SHEET 0050/ 48131 61

10 Ar2 i gxphisTed o phadhcoRyicaldaayini¥triatiioni Bytms Where Ar2

may have from 1l to 4 substituents which are sel ected,

A) Tablets
5 Tablets of the following composition were molded, in a
customary manner, on a compressed-tablet machine:

.40 mg of the substance of Example 1
120 mg of corn starch
10 13.5mg of gelatin
45 mg of lactose
2.25mg of Aerosil® (chemically pure silicic acid
which is finely divided to the submicroscopic
level)
15 6.75mg of potato starch (as a 6 % strength paste)

B) Coated tablets

20 mg of the substance of Example 4
20 60 mg of core mass
70 mg of saccharifying mass

The core mass consists of 9 parts of corn starch, 3 parts of
lactose and 1 part of vinylpyrrolidone/vinyl acetate 60:40
25 mixed polymer. The saccharifying mass consists of

5 parts of cane sugar, 2 parts of corn starch, 2 parts of

calcium carbonate and 1 part of talc. The coated tablets

which have been prepared in this way are then provided with a
30 gastric juice-resistant coating.

Biological investigations - receptor-binding studies

1) D3-binding test

35
Cloned human D3 receptor-expressing CCL 1,3 mouse fibro-
blasts, which can be obtained from Res. Biochemicals
Internat., One Strathmore Rd., Natick, MA 01760-2418 USA,
were used for the binding studies.

40

45
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I ndependent|y of each other, fromOR2, (err]-C6-alkyl,

C2- C6- al kenyl, C2-C6-al kynyl, Cerr]-C6-al koxy-C[err]-Cs6-al kyl,

hal ogen-C err]-C6-al kyl, hal ogen-C err] 58- al koxy, hal ogen, CN, 15 _
NC2, SO2R2, NR2RZel3OphegaPatiorb- or 6- nmenbered car bocyclic,
aromatic or non-aromatic ring and a 5- or 6- menber ed,

het erocyclic arongfd D3 Oéxﬁ@é‘élalgogaii% W multiplied J.n %98\}]& &r

het er oat ons whi ch are’se ere

carbocyclic_or hSFBBEH ?c{(f ?r% $3L5 perum (GIBg%t}lﬂ i P&ﬂeazﬁ?ﬂ N)'
Jerr]-06-aFkyl, 1RPeiyml inhapd @R * streptomycigC[(§IBFOBRIM kyl, OH,
N2 or CF3 and/ orGditbersburg, MionyBA)i nifter 48 h, themkliisewerdrdasted be
fused to a carboaythi PBsaandBincubated for 5 min W@Bhag WMty ¢ ring and a 5-

or 6-menbered, het Qﬁcébﬁtalnlng PBS iEéH?aEhS Ortﬁ@”ﬁ;ﬂﬁ%ggthg ring having
1 or 2 heteroato §‘al

t
Rlerr] is,H C3C]9re g;;eigba;%r err %Eﬁ‘c o %\ﬁ'ir’n%zfg r?%]/ S‘éted by
by "65?‘

substitute IREART; t°33)Yse thengeldar cehe prilet
whi ch can be i derascRrigE .’)dl"fﬁsé!eéntﬂthr ﬂi-s buffer (Smbrtrépel€], G .yl
whi ch may be substontatipingylO$ glycerol) andOEhefbindkbdted, pbessd ;for

and their salts ot miphyat od e@ineehtyat DheloH Q4786 M /mi%0f lysis Wdetelkle
exception of the q¢TREYNESyere centrLfﬁééd at 200 g for 10 min and thelaﬁ%%sﬁ
CF3 45 15 Mk%8%§gred in liquid nitrogen b
SHEET q gen.

Binding tests

For the D3 receptor-binding test, the membranes were

20 suspended in incubation buffer (50 mM tris-HCl, pH 7.4,
containing 120 mM NaCl, 5 mM KC1l, 2 mM CaClp, 2 mM MgCl,, 10pM
quinolinol, 0.1 % of ascorbic acid and 0.1 % BSA) at a
concentration of approx. 106 cells/250 ul of test mixture and
incubated at 30°C with 0.1 nM 125iodosulpiride [sic] in the

25 presence and absence of test substance. The nonspecific
binding was determined using 10-6M spiperone.

After 60 min, the free and the bound radio ligand were
separated by filtration through GF/B glass fiber filters

30 (Whatman, England) on a Skatron cell collector (Skatron,
Lier, Norway) and the filters were washed with ice-cold
tris-HCl1 buffer, pH 7.4. The radioactivity which had
collected on the filters was quantified using a Packard 2200
CA liquid scintillation counter.

35
The K; values were determined by means of nonlinear
regression analysis using the LIGAND program.

2) Dy-binding test
40
Cell culture

HEK-293 cells, possessing stably expressed human dopamine D2A
receptors, were cultured in RPMI 1640 containing Glutamax IT™

45 and 25 mM HEPES containing 10% fetal calf serum albumin. All
the media contained 100 units of pencillin per ml and
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0050/ 48131 62 5 _ [err]
20 and their salts. 2. A compound of the fornmula | as clained in
claim1l1, where Ar[err] is phenyl 5%aphthyl or a 5- or 6-nenbered
heterocyclic 25 100 pg/mil SEFdptoniye ag gﬁﬂé r&ﬂlrsdzm[eéetl]egp?t %@L@ﬁe@tlﬂ{rga ng g?
are e W rferr] may have ,

4 substituents M|£h%a(r;§£‘ég%ct e?dﬁ@ e%’é nﬁ of each ot her,

fromdderr]-Co6-al kyl, which nay be substituted b

O err] - C6- al kyl ,TheaicSddA Weremuepared] é?a?]tft;robapﬁw? sigglies by being

C2- C6- al ken¥l , cztxypsaMkyaql(0(u§%cszwys1mas¢@utlohal@gerpom temperature_ifor

COOR2, NR2R2, NOZ3-55@itutes] eAfder SRAVR2EHe WellBehte o¥HIHIfUGEd at 250 g
for 10 minutes and treated, at 4°C for 30 minutes, with lysis
buffer (5 mM tris-HCl1l, 10% glycerol, pH 7.4). Following
centrifugation at 250 g for 10 minutes, the residue was

10 stored at -20°C until used.

Receptor binding tests

1) Dopamine D; receptor ”"low affinity state” using 125I-spiperone
15 (81 TBq/mmol, Du Pont de Nemours, Dreieich)

The mixtures ( 1 ml) were composed of 1 x 105 cells in incubation
buffer (50 mM tris, 120 mM NaCl, 5 mM KCl, 2 mM MgCl, and 2 mM
CaCl;, pH 7.4 with HCl) and 0.1 nM 125I-spiperone (total binding)

20 or, in addition, 1 puM haloperidol (nonspecific binding) or test
substance.

After having been incubated at 25°C for 60 minutes, the mixtures
were filtered through GF/B glass fiber filters (Whatman, England)
25 on a Skatron cell collector (from Zinsser, Frankfurt) and the
filters were washed with ice-cold 50 mM tris-HC1 buffer, pH 7.4.
The radioactivity which had collected on the filters was
quantified using a Packard 2200 CA liquid scintillation counter.

30 The evaluation was carried out as described under a).

The K; values were determined by means of nonlinear regression
analysis using the LIGAND program or by converting the ICsq values
with the aid of the formula of Cheng and Prusoff.

35
In these tests, the novel compounds exhibit very good affinities
for the D3 receptor (<1 pmolar, in particular <100 molar) and high
selectivities in relation to the D3 receptor.

40

45
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be substituted by Clerr]-C6-al kyl, OCerr]-C6-al kyl, NRZR2, CN,

CF3, CHF2, or hal ogen, and where the heterocyclic, aromatic ring
menti oned may be fused to a phenyl ringg035 A is straight-chain or
branched C4-( err]-al kyl ene or strai ght-chain or branched

G- err]-al kyl gﬂg ibich conprises at |east one group which is
selected fromO NR2, CONR2, COO, CO or a double or triple

bond, 40 B is a radical of the fornmnula: 45

[err] 1. yA3griazole compound of the formula I ANVENDED

SHEET 5 0050/ 48131 63 Ar2 is
phenyl , pyridyl, pyrim dinyl t gy a I n where Ar2 may have
from1 to 4 substituents whi cggla(é cgt_gdArz | ndependent l'y of

each other, from OR2, C2-C6-al kenyl} c2- Al kynyl e
derr]- C6'a| koxy- C[err] C6- al kyl , %N hal ogen derr]- CG al kyI T
hal ogen- ( err] - C6- al koxy, hal ogen, ) N2, SO02R2,

S2NR2R2, ¥ 5- or 6-nenbered car bocycli c, arorratlc !l !’ "
non-aromatic ri nghard a 5- or - 6-nenbered, heterocycl’ ccar ong,

or non-aromatic ring having 1 or 2 heteroatoms whi ch are

selected fromO, 811 clic
ring may be A2 Qs Phe st i t&?’ﬂgh% w§¥err &ﬁy&éﬁchgfzepﬁ‘? éﬁ%\’

hal ogen, E Iifélga Evf‘ é ?ﬁfy be
fused to 13 s& St mqeeeeéemserqfcyephcowm droph@, S and N,

above-defi ned where Apk mey have 1, 2, 3 or 4 substituents which are
selected, independently of each other, from C;-Cg-alkyl,
which may be substituted by OH, OC;-Cg-alkyl, halogen or
phenyl, C;-Cg-alkoxy, Cz-Cg-alkenyl, C,-Cg-alkynyl,

20 C3-Cg-cycloalkyl, halogen, CN, COOR2, NR2R2, NO,, SO,R2,

SO,NR2R? and phenyl, which may be substituted by
C1-Cg~-alkyl, OC;-Cg-alkyl, NR2R2, CN, CF3, CHF;, or
halogen, and where the heterocyclic, aromatic ring
mentioned may also be fused to a phenyl ring;

25
A is straight-chain or branched C4-Cjp-alkylene or
straight-chain or branched C3-Cjp-alkylene which
comprises at least one Z group which is selected from O,
S, NR2, CONR?, COO, CO, or a double or triple bond,
30

B is a radical of the formula:

—N N-—  —N oxr —N
35 \ / !

or if Ar! is the 5- or 6-membered heterocyclic aromatic
ring which can be substituted as above, B is also a
40 radical of the formulae

e

THIS SHEET HAS BEEN
REPLACED
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substituted by OH, OCJerr]-C6-al kyl or phenyl;
whi ch can be identical or different, arebH 20
which nmay be substityted by OH,

0.2. 0050/48131
"RL is H C3-C6-cycloal kyl or (Jerr]-C6-al kyl which may be

the radicals R2,
or CJerr]-GC6-al kyl,
OC[ err] - C6-al kyl or phenyl;

and their salts wt p siologic ol erated | 25 3. A compound of
the formula | as T H-in gl ai where N A igy CA- C10-al kyl ene
or C3-(ferr]-al kyl en Whi ch may conprise at east one Z group which
S selectedfromo S and a doubl e or triple bond. 30 4. A
compound of Sthe for as claimed in one of the Trecedkng_-cl aLns,
where Ar[err] is phenyll, naphthyl, pyrrolyl, furanyl,

t hi azol yl, im dazo azol yl , oxadi azol yI j& mﬂlm!”

i soxazol yl, pyridinyl, pyrazinyl, pyri m di nyI "I

i ndol yl or benzofuranyl V\/nere 35 Ar[err] can, as ||nd| Ica ed :ﬁ ckgl m 1,
be substityted or_fuse npound , of theforrma as clainme |n
claim 4, \/\Flére Ar :JJ "]'s phenyl'l gyfﬂ'fgﬂyl PYrAmidinyl qF &ndpzingky ahere Ar?
pyrrolyl or py@%}élhfﬁﬂe dnemcene tes fondi ewbatitvengbaviich are

substituted. 40

6. selesthedo uhddeperidentilyr ofil @adh athelrai ﬂminmRZone of the

precedi ng cl ai ns, whecg-ci-hEkyl, |@-gg\£41b§gnlyuut egl_c%r_am@n}ll 2, 3 or 4
substituents which ar Ji;Eéng‘; XlQ%ef%.C g—alky]yOt her, from
CN, (err]; §6 al kyl ,. og%— 1= k%xy hafo err]xy %VEI%BEB ,S:q%%%]

M 38152

20

25

30

35

40

45

SO,NR2R2, a 5— or 6-membered carbocycllc, aromatic or
non-aromatic ring and a 5- or 6-membered, heterocyclic
aromatic or non-aromatic ring having 1 or 2 heteroatoms
which are selected from O, S and N, where the carbocyclic
or heterocyclic ring may be substituted by C;-Cg-alkyl,
phenyl, phenoxy, halogen, OC;-Cg-alkyl, OH, NO, or CF;
and/or fused to a phenyl ring and where Ar2 may be fused
to a carbocyclic, aromatic or non-aromatic ring and a 5-
or 6-membered, heterocyclic aromatic or non-aromatic ring
having 1 or 2 heteroatoms which are selected from 0, §
and N,

Rl is H, C3-Cg-cycloalkyl or C;~Cg-alkyl which may be
substituted by OH, 0OC;-Cg-alkyl or phenyl;

the radicals R?2, which can be identical or different, are H
or C;-Cg-alkyl, which may be substituted by OH,
0C;~C¢-alkyl or phenyl;

and their salts with physiologically tolerated acids.
A compound of the formula I as claimed in claim 1, where

Arl is phenyl, naphthyl or a 5- or 6-membered heterocyclic
aromatic ring having from 1 to 3 heteroatoms which are
selected from O, S and N, where Ar! may have 1, 2, 3 or
4 substituents which are selected, independently of each
other, from C;-Cg-alkyl, which may be substituted by OH,
0C;-Cg-alkyl, halogen or phenyl, C;-Cg-alkoxy,
C2-Cg-alkenyl, C-C¢-alkynyl, C3-Cg-cycloalkyl, halogen,
CN, COOR?, NR2R2, NO», SO,R2, SO,NR2R? or phenyl, which may
be substituted by C;-Cg-alkyl, OC;-Cg-alkyl, NR2R2, CN,

Th1s Sheet Has Been Replaced
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64 7. A conpound of the formula | as clained in one of the

préceding clainms, where RL is H ([err]-Cé-alkyl or

C3-Cerr]- cycloal kyl . 5 8. A conpour@of the formula | as clained in one
of .t he precedtry) CHEL ) sor \Wadogedy Zand whieepythe thetetioeyklbe,

pyrinidinyl which meyrdi@macOReng méniionedshhy Usstfuselal b &rp'henyl ring;
sel ected, independently of each ot her fromderr]-C6-al kyl,

C2- C6- al kynyl hal ogen

pyrrol yl, ‘i dazd| yI is piﬁrzi'i‘ F‘E raP?Y‘\%%ﬁlylgacl‘P'ael%lgf}SI %bentyl and

cycl ohexyl 9. fhadr oF flmqﬁ&&had|cg§1@1-g1%&qenww @ m 8,
wherein the sq;nmmntseena(:s}easd ane grbeptwuich dgepekectrd frofn @ach,
ot her, 15 f rom Gir?,r cofR2 aldod,, cphesyla ddubleasd twipigemoabkyl, in
particular CF3, CHF2 and CF2d . 10. A compound of the formula | as
clainmed in clai e er. phenyl which may be
substi t ut eg by &erri@(%%:aldﬁ'glal Of%l{e {Okmhifﬁ[ err]-C6-al kyl _CN, phenyl or
hal ogen; A has t he rreanl ngs given in claim2; B S
[err] and Ar2 is py 1 di nyl which be subs

Jerr]- C6a|ky| /N _hdl o C%ﬁrr] [ mnﬂ””

hal ogen-C[ err] - kKoRy, pyrr - doI yl .

conmpound of the for al as cl d in claim2197” where Ar[ i
phenyl thg h may be substitut ed by Cerr]- CG al kyI 35

O err] al kyI o/ bhal ogen, s -S(CH2) [err]

-(CH2)[err]- {1215 /?’t?dwl}ouﬁarb‘#y]t'h@yfr&f"ﬁmw]} %Fh@dlq whsxe Bx2
clains 1 to may have from one to four substltuents which are

selected, independently of each other, from ORZ2,
Ca-Cg-alkenyl, Cp-Cg-alkynyl, C;-Cg-alkoxy-C;-Cg¢-alkyl,

20 halogen-C;-Cg-alkyl, halogen-C;-Cg-alkoxy, halogen, CN,
NO,, SO;R2, NR2R2, SO,NR2R2, a 5- or 6-membered
carbocyclic, aromatic or non-aromatic ring and a 5- or
6-membered, heterocyclic aromatic or non-aromatic ring
having 1 or 2 heteroatoms which are selected from O, S

25 and N, where the carbocyclic or heterocyclic ring may be
substituted by C;-Cg-alkyl, phenyl, phenoxy, halogen,
0C;-Cg-alkyl, OH, NO; or CF3 and where Ar? may be fused to
a carbocyclic or heterocyclic ring of the above-defined
nature,

30

Rl is H, C3-Cg-cycloalkyl or C;-Cg-alkyl which may be

substituted by OH, 0C;-Cg-alkyl or phenyl;

the radicals R2, which can be identical or different, are H
35 or C;~-Cg¢-alkyl, which may be substituted by OH,
0C;-Cg~-alkyl or phenyl;

and their salts with physiologically tolerated acids.

40 3. A compound of the formula I as claimed in claim 1 or 2, where
A is C4-Cjp-alkylene or C3-Cjg-alkylene which may comprise at
least one Z group which is selected from O, S and a double or
triple bond.

45 4. A compound of the formula I as claimed in one of the
preceding claims, where Ar! is phenyl, naphthyl, pyrrolyl,
thienyl, furanyl, thiazolyl, imidazolyl, oxazolyl,

This Sheet Has Been Replac

TN

REPLACED




O.2. 0050/48131

40 . 9, where Ar[err] is a 5- or 6-menmbered heterocyclic aronatic ring
having from1 to 4 heteroatons which are sel ected, i ndependent |y of
each other, fromO0, S and N, where the 68ng can, as indicated in

claiml, be subsoxhdiagolyl,f xeedaz&lyks, idoxazolyl, pydiddhp?, pyrazinyl,
AVENDED SHEET  pyr@f58{rhdl,3benzthiophenyl, indolyl or benzof@Panyl,l @heke 5

[err] 10 ) a AL 4 t.he i i L PuEld k (13 A
phar maceut i cal V\hAlgcﬂc?(I)'np%%i éjelélg?y ealglt cgﬁgﬂcg%%oegns&%gg& uted Jcﬁ alursngg in
one of clainms 1 to 12, with or w thout physi ol ogi cal | y acceptabl e

carrier substancéscamBewid pf theafigrmyle I aghslatred in claim 4naheze 3 at
| east one conpourd@ Rberylki rkddenyrl onfuxsnydl,atetrazolyl,l pyoréPyI cr preparing
a pharmaceuti cal pyeaziingl tarehcempt a®findicatedi $£askainMli, CBe r it utced.

dopam ne D3 receptor antagonists or 20 dopam ne D3 agoni st s.
6. A compound of the formula I as claimed in one of the
10 preceding claims, where Arl is unsubstituted or has 1, 2, 3

or 4 substituents which are selected, independently of each
- - other, from CN, C;-Cg-alkyl, OH, OC;-Cg-alkyl, phenyl and
halogen.

15 7. A compound of the formula I as claimed in one of the
preceding claims, where R! is H, C;-Cg-alkyl or
C3-Cg-cycloalkyl.

8. A compound of the formula I as claimed in one of the
20 preceding claims, where Ar2? is phenyl, pyridinyl or
pyrimidinyl which may have one or two substituents which are
selected, independently of each other, from C;-Cg-alkyl,
C2-Cg-alkynyl, halogen, CN, haloalkyl, Oalkyl, NO;, phenyl,
pyrrolyl, imidazolyl, pyrazolyl, thienyl, indolyl,
25 cyclopentyl and cyclohexyl.

9. A compound of a formula I as claimed in claim 8, wherein the
substituent(s) is/are selected, independently of each other,
from C;-Cg¢-alkyl, phenyl, NO,, and halogenocalkyl, in

30 particular CF3, CHF, and CF,Cl.

10. A compound of the formula I as claimed in claim 1, where

Arl is phenyl which may be substituted by C;-Cg-alkyl,
35 OC;-Cg-alkyl, CN, phenyl or halogen;:

—————————

A has the meanings given in claim 2;

() | A

B is —N N— and
40 . _/

Ar? is pyrimidinyl which may be substituted by C;-Cg-alkyl,
halogen-C;~-C¢-alkyl, halogen-C;-Cg-alkoxy, pyrrolyl or
indolyl.

45

11. A compound of the formula I as claimed in claim 10, where

eet Has Been Replaced
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15, A compound of the formula VIII NN [err]
where Ar[err] and Rl have the neanings given in one of the clainms 30 1,
2,4 to 7, 10 and 11, with the excepti of4of conpounds in which RL is
H and Ar[err] isAphety| phenytlowhlich?may e stbpyitayed by C;~Cg-adklydr ophenyl
or p-nitrophenyl . 08p-C¢-alk$® or haldgen, and M 38152

AVENDED SHEET _

A  is -S(CHz)3.10- Oor -(CHz)4-10--

12. A compound of the formula I as claimed in one of claims 1 to
9, where Arl is a 5- or 6-membered heterocyclic aromatic ring
having from 1 to 4 heteroatoms which are selected,
independently of each other, from O, S and N, where the ring
10 can, as indicated in c¢laim 1, be substituted or fused, B is

SIS IS
—N\'_’N-— s, —N v —N Y

15 —— —

S AT RN

20
and A and Ar? have the meanings given in claim 1.

13. A pharmaceutical which comprises at least one compound as
claimed in one of claims 1 to 12, with or without
25 physiologically acceptable carrier substances and/or
auxiliary substances.
14. The use of at least one compound as claimed in one of claims
_ 1 to 12 for preparing a pharmaceutical for the treatment of
30 diseases which respond to dopamine D3 receptor antagonists or

dopamine D3 agonists.

15. A compound of the formula VIII
35 N—g
/4
Ar1/<N>\CH0 (VIII)
Rl

40 where Arl and R! have the meanings given in one of the claims
1, 2, 4 to 7, 10 and 11.
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