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processes for preparlng t and their UuS€e as

conposi tions, The new oxadj azol e derivatives have the structure of
general for ngx@q:golesf pregesses for preparing them and their use as pharmaceutical

wherein § X and Y denote oxygencomp@sitionén, but X and Y do not both
si mul t aneousl y denot e oxygen or nitrogen; 20 Z
denotes a group of formula [err]

The invention relates to new oxadiazole derivatives, processes for preparing them

and their use as pharmaceutical compositions.
10

The new oxadiazole derivatives have the structure of general formula (1)

RNz
e

(M

15 wherein

X andY denote oxygen or nitrogen, but X and Y do not both simuitaneously
denote oxygen or nitrogen;

20 Z denotes a group of formula
R2 R2 R2
%% o SRy
R3 RS R3
S1 2
R2

Y, Y e
(8

wherein

25 S1and S2 denote a group of formula
B D

7Ny R

wherein V denotes oxygen, sulphur or NR7 and

B and D, which may be identical or different, may represent a Cy.10.-

alkylene, C..10- alkenylene or Ca.4p-alkynylene bridge, which may in
30 each case be mono- or polysubstituted by =0, -CN, -CHO, C¢.s¢-aryl,

COORY, -CONHSO2R?, -CONRSRE, -CH=NOR’, -CORS, -

CH(OR7)R8, -CH(OR)5, -CH=CH-R9, -NR5R®, -NHCOR/, -

NHCONRSR®, -NHCOORY, -OR7, -OCOR’, -OCOORY, -



whekein 25 S[err] and S[err] denote a gpoup of fornula [err]

wherei n V denotes oxygen, sul phur or NR7 and B and D, which
may be identical or different, may represent a Cerr]-

al kylene, C[err]- alkenylene_ or. (Jerr]-al kynyl ene bridge, which may in 30
each case be nono- or QGIONRBRS; tSRE,d-S@Rj/-SOQR, -80@H, CBOmNR §Iha|ogen

COOR] - CONHS L CHE - COR8,
CH( CRFre]r rl])Rlerr ]q er ml&mf?%eg?a[@md@%—{ - NR’E:ICRJ;[ er rN}-ICCR[ err], -

NHCO\IR[err]R[err] -NHCOOR[ err], -ORerr], G:OQ[err], -OCOOR[ err], -
2 st a@@@ﬂ%[cﬁrrdtabegrbh of $bfaulaSOR[ err], -SOerr]Rerr],

-SJerr]H -Sgerr]NRerr]Rerr], halogen, 1, 3-di oxol ane or
1, 3- di ox&ne; S[err] and S[err] denote a group of fornmula 5 [err]
wherein V and B may have the neani ngs giyeﬁ reln fore and U
represents a CJerr] -cycloal kyl, Cerr]-cycloal kyl derr]- aryI group, 10

whi ch may be nono- or pol ysubstituted by (err]-al kyI -CN, -
COR[err], -NRerr]Rerr O, rr]
or hal ogen, S orhersigVaTd Bl ek Rave i Bieannds w#a%amr éfors an
U represents a Ca¢-cycloalkyl, Cse-cycloalkyl or Cg.1p-aryl group,
10 which may be mono- or polysubstituted by Cq4-alkyl, -CN, -CHO, -
COR® -NR°R®, -O R’, -S R’, -SO, R’, -SO R’ or halogen,

s1and S2 denote a group of formula

/\/\4

R
15
wherein B and D are as hereinbefore defined and the two groups D
and the two groups R# are identical or different,

s1and S2 denote a group of formula

20

\V/D\R4

whilst V and D are as hereinbefore defined,

S1and S2 denote a group of formula

25
U

N, N 4

\/ R
wherein V and U are as hereinbefore defined,

S1and S2 denote a group of formula
~ /D\ 4

N R

Do 4
30 R
wherein D is as hereinbefore defined and the two groups D and the

two groups R4 are identical or different,



15 Ve, wherein B and D are as herejnbefore defined and the two
groups D and the two groups R err] are identical or different,
S[err] and S[err] denote a group of forrmula 20 [err] whil st V
and D are as hereinhefore defined, S[err] and S[err] denote a group
of formula 251 &rdi§2 denote a group offeeneilm V and U are as herei nbefore
defi ned, S[err] and S[err] denote a gro of fornmula [err] 30
wherein D is as hereinbefore defined and tﬂeN ggroups D and the
two groups Rlerr] are identical or different,

S[err] and S[err] denote a group of f'ofnul a [err]
wherei n E denot es oxy gemereiruE plemotes oxyean( sulphunonNR 72(with 8,ned2 or 3 and

n+me2), wherein the group. s HREEATAE oo RO sBsHRRPE  haioghn, = O,
5 OR7, -OCOR? or one or more Cq-Ce-alkyl-, C2g-alkeny! or Co6-
alkyny! groups;

S1and S2 denote a group of formula

D.
Sv7 T Tw

wherein V and D are as hereinbefore defined and
W may be a group of the formula

10

15

(W = (O
E
N
(g m hn m (g8 Im
20 optionally substituted by halogen, =0, -O R?, -OCO R’, Cy4-alky), C2-¢-

alkenyl or Cos-alkynyl, wherein E denotes oxygen, sulphur or N R’

andn, m,Imaybe 0, 1 or 2, or Wis a C-linked 5, 6 or 7-membered

heterocyclic group which contains one or more heteroatoms from the

group comprising nitrogen, oxygen or sulphur and may optionally be
25 substituted by benzoy! or C1.4-alkyl;

S1and S2 denote a group of formula
-V-W
30

wherein V and W are as hereinbefore defined:;

s1and $2 denote a group of formula



5

E

vt OR[err], -OCOR[err] or one pr nmore Cferr]-Clerr]-alkyl-,
Cerr]-alkenyl or (Jerr]- al kynyl groups; S[err] and
S[err] denote a group of formula 10 wherein V and D are
as herei nbefore defined and Wmay be a group of the fornula
15 J[err] 20 optionally substituted by hal ogen, =0, -O
Rlerr], -CCO Rerr], (err]-alkyl, (err]g 7 al kenyl or

R
C[err]-al kynyl, wherein E denotes oxygefrf, Syyphur or N R7
and n, m | my be 0, 1 or 2, or Wis a C—Ii|n7ked 5, 6 or 7-nenbered
het er ocyclic group which contains one or no® heteroatons fromthe

O oL 5. Ao PIFE8 8 YRSy BN b B e

group of fornula identical or different, -V-W 30
wher ei n \5/ and Ware as herei nbefore defi ned;

S1and S2 denote a group of formula

wherein the two groups R’ may be identical or different,
10
S3 and S4 denote a group of formula

B D
SENyT R

15 wherein B, V and D are as hereinbefore defined,

S3 and S4 denote a group of formula

20

wherein B and D are as hereinbefore defined and the two groups D
and the two groups R* may be identical or different,

25 S3and S4 denote a group of formula

D

Ny, TN A

vV R
whilst V and D are as hereinbefore defined,

30 S3 and S4 denote a group of formula



“-S[efr]. and S[err] denote a group of fornul

4 [err] wherein B is as hereinbefore defined and the two
groups R err] nmay be identical or different, 5 S[err] and
S[err] denote a group of formula [err] D wherein the two
groups R7 may be identical or different, -~ ~“>R8 and S4 denote a group of
formul a [err] 15 wherein B, V and D are as herei nbefore defined,
S3 and S4 denote a group of fornula [err]D\RQO

wherein D is as hereinbefore defined and the two groups D and the
two groups R4 are identical or different,

5 Q denotes a fused-on, mono- or polyunsaturated 5-, 6- or 7-membered
ring which may contain one or more heteroatoms from the group
comprising oxygen, nitrogen or sulphur, and may optionally be
substituted by O R?, NR°R®, halogen, CN, nitro, CF3, COO R’, Cq.1¢-
alkyl, C,.jo-alkenyl or Cy.4p-alkynyl;

10
S5 denotes a group of formula

- D-R*
wherein D is as hereinbefore defined;
15 .
R1 denotes hydrogen, a Cq.1o-alkyl-, Co.10-alkenyl or

C..1p-alkynyl group, which may optionally be mono- or polysubstituted
by -CN, -CHO, -COOR7, -CONHSO2R?, -CONR®RS, -CH=NOR?, -
CORS, -CH(OR7)R8, -CH(OR)9, -CH=CH-R9, -NR®R8, -NHCORY,

20 -NHCONRSR6, -NHCOORY, =0, -OR’, -OCOR?, -OCOORY, -
OCONRSRS, -SR7, -SOR7, -SO5R7, -SO3H, -SOoNRSRS,
halogen, 1,3-dioxolane or 1,3-dioxane,

R1 denotes phenyl, which may optionally be mono-, di- or trisubstituted

25 directly or via a Cq4-alkylene bridge by one or more of the following
groups: halogen, C4-C4-alkyl, -CF3, -CHO, -COOR7, -CONRSRS, -
CONHSO2R7, -CR7=NOR’ (wherein the groups R’ may be identical
or different), -CORBS, -CH(OH)R8, -CH(OR")5, -CH=CH-R9, -NRSR6,
-NO», -C4-C4-alkyl-NRSRE, -NHCOR?, -NHCOOR/, -NHCONRSRS, -

30 NH-SO2-R7, -OR7, -OCOR’, OCONR®RS, -SR7, -SOR7, -SO9RY, -
SO3H, -SO02NR3R6 or by a group of formula

D\

B
N R

35 wherein B, V and D are as hereinbefore defined,



“‘wherein B and D are as hereinbefore defi neéi and the two groups D

and the two groups R err] may be identical or different, 25 S[err] and
S4 denote a group of formula whilst V and D are as

her ei nbef ore qI‘efi ned, 30 S3 and S4 denote a group of formula

5 [err] R denotes phenyiewbich hay beasubbtifutschbe igreug eff ifomduland t he
two groups D and the two groups R err] are identical or
different, 5 Q denot es ag usedUon, nono- or pol yunsat urat ed
5-, 6- or 7-nenbered < TTy Whigh may contain one or nore
het er oat ons from the group conpri si ng oxygen, nitrogen or
sul phur, and. nmay optionally be substituted by O Rlerr],

BT e S o s R 1)

al kyl err]-al kenyl or denotes a group
of formula - DR4

wherein D ispghs herei nigiotsepREAYINGHich]S substituted by a group of formula
B D
/ Ny N
N
Do 4

R
10 wherein B and D are as hereinbefore defined and the two groups D

and the two groups R4 are identical or different,

R4

R1 denotes phenyl, which is substituted by a group of formula

D
Nag” D Nt

wherein V and D are as hereinbefore defined,

R1 denotes phenyl, which is substituted by a group of formula

20 b
\N/ \R4

|
D.
R4
wherein D is as hereinbefore defined and the two groups D and the

two groups R4 are identical or different,

25 R1 denotes phenyl, which is substituted by a group of formula

u

N, O

V R*

wherein V and U are as hereinbefore defined,
30

R1 denotes phenyl, which is substituted by a group of formula

D\
v W



Rl efr]. denotes hydrogen, a (err]-al k;,/l-, C err]-al kenyl or

C err]-al kynyl group, which may optionally be nono- or polysubstituted
by -CN, -CHO -COOR[err], -CONHSO err]Rerr], -CONRerr]Rerr],
-CH=NOR[ err], - CORS, CH(OQ[err])R[err] -CH(OR[ err]) 2,
-CH=CH R9, - NRS5RS, -thmpmv;l;)amlWare as hereinbeforeNifDR5R6, - NHCOOR[ err],
=0 -ORerr], -OCOR[err], -OCOOR[err], - OCO\IR[err]RG,
- SR7, -SCR[er -Sqerr] err err]NRl err ,
hal ogen, 1,3 1 oxol an&l&slo % %‘ﬂ:x‘dh@h is SUbSt‘tUWeb&f? group 0%1@661‘% phenyl ,
whi ch may optionally be nmono-, di- or trisubstituted 25
directly or via a (Jerr]-al kyI ene bndg&qb%\{one or nore of the follow ng

groups: Ralogen, C[err]-C[err]-alkyl CHO -COORjerr],
-CONR[err]Rerr], - whereinVand W are &8héisijbefoicRiefined; -CR[err]:NOQ[err]
(wherein the groups R[err] may be identi cal or

different), QfR[err - CH( O—!ARS -CHOR[err])[err], -CH=CHRerr], -NR5R6
-Nderr], -dR C[ erdgnades phemptiGr-statkyr preferakivaargral -G 4-alivopbrpet-€p-6-
: NHCO\Ig re]r r1 R er rR][ L ]a'iQenyl or phe%l 02- E]a%g%y?’%ﬁé Sf g{réfil‘%?yl T 7rnay optionally
sqf er r[] HO - s err] NR| &qf@twte%@egm Nopr Vis andliic ¢ bfifipe hawing 1 to 4
wherein B, V and D ar szohat@hgb?fdweeondﬁbrm%ferab one of the groups: halogen,

Cormita - [err) 5 CreakyGaGRs oRB\ ColRy. Effaﬁ e

formul a [err]
Rl err] denot es pHBRYENORA @H’lemrsthllesgroum rbay hedgdenticabor diffenemt),

-COR8, -CH(OH)R8, -CH(OR")9, -CH=CH-R9Y, -NRSR6, -NO>, - C14-

15 alkyl-NRSR6, -NHCOR7, -NHCOOR?, -NHCONRSRS, -NH-S05-R7,
-OR7, -OCOR7, -OCONRSRS, -SR7, -SOR?, -SO2R7, -SO3H or -
SO,NRSRS,

R1 denotes C3-7-cycloalkyl-C1-g-alkyl, C3-7-cycloalkyl-Co-g-alkenyl, C3-

20 7-cycloalkyl-Co-g-alkynyl, wherein the cycloalkyl group is optionally
substituted, either directly or via an alkylene bridge having 1 to 4
carbon atoms, by one or more - preferably one - of the groups -CN, -
CHO, -COOR7, -CONHSO2R?, -CONRSRS, -CH=NOR7, -CORS, -
CH(OR7)R8, -CH(OR?)9, -CH=CH-R9, -NRSR6, -NHCORY, -

25 NHCONRSRS, -NHCOOR?, =0, -OR7, -OCORY, -OCOORY, -
OCONRSRS, -SR7, -SOR7, -SO2R7, -SO3H, -SO2NRIRS,
halogen,1,3-dioxolane or 1,3-dioxane,

R1 denotes a group of formula

30 M, M-C4-g-alkyl, M~CONH-C1-g-alkyl, M-CONH-C2-g-alkenyl, M-
CONH-C2-g-alkynyl, M-NH-CO-C4-g-alkyl, M-NH-CO-C1-g-alkenyl,
M-NH-CO-C4-g-alkyny!, M-C2-g-alkenylene or M-Co-g-alkynylene,
wherein M is a C- or N-linked 5, 6 or 7-membered heterocycle which
contains one or more heteroatoms from the group comprising

35 nitrogen, oxygen or sulphur and may optionally be mono- or
polysubstituted, preferably monosubstituted by phenyl, substituted
phenyl, benzyl, substituted benzyl, C14-alkyl, halogen, -OR7, -CN, -



“:[erf} . 10 wherein B and D aregas hereinbefore defined and the

two groups D and the two groups R err] are identical or
different, Rl err] denotes phenyl, which is substituted by a
group of fornmula [err] 15 reanand D are as herei nbefore
defi ned, Rlerr] NOg, -NHaot-QHZLN'Fé% -Q@Hi 0. 8 ketebtethyleseketal,a-COBID
of formila 20 [err]  SOsH, -COORMIENRSRS: sc@RShesgbrﬁ@%Pt@o@ﬁ:im@,d and
the two groups D and the two groups Rl err]“are identical ‘or
different, 25 Rl err] denotes phenyl, which is substituted by a

group of forRil a [ er r ldenotes C3-C7-cycloatia, th‘icwlsamtldﬂlaﬂysmstlﬂﬂmwbybewie

defined. 30~ Rlerr] o, cHUR? SCANRRER™MLENRSREIISHLAERA Boredr oup
CH(OR7)R8, -CH(OR)5, -CH=CH-RY, -NR3R6, -NHCOR7, -
NHCONRSRS, -NHCOOR?, =0, -OR?, -OCOR’, -OCOORY, -
OCONRSRS, -SR7, -S09R7, -SOR7, -SO2R7, -SO3H, -SOoNRSIRS,
halogen, 1,3-dioxolane or 1,3-dioxane,

170
R1 denotes a norbornane or norbornene group optionally substituted by

Ci4-alkyl, preferably methyl, a Cs¢ -dicycloalkyl-methyl, preferably
dicyclopropyimethyl, adamantane or noradamantane group,

15 R1 denotes an optionally substituted group of formula

O\
o £ (X
@)

R1 denotes an optionally substituted group of formula

—A
CH
(CHZ)O . 2( 2)0 12

(CHpo12 AN

20 wherein A is a single bond or an alkylene, an alkenylene or an
alkynylene group having up to 6, preferably up to 4 carbon atoms in
the chain,

R1 denotes a [3,3,0]-bicyclo-octane, preferably a [3,3,0]-bicyclo-octan-2-
25 v

R2 and R which may be identical or different denote hydrogen, mercapto,
NRSRS, halogen, nitro, CF3, -OR7, -SR7, COORY, a Cy.1o-alkyl, Ca.10-
alkenyl or Cz.1p-alkynyl group, which is optionally substituted by -CN, -

30 CHO, -COOR?, -CONHSO2R7, -CONRSRE, -CH=NOR’, -CORS, -



T, wherein V, D and Waée as herei nbefore defined;
1

R err] denot es phenyl, which is substftuted by a group of formula 5
-V-W : wherein V and Ware as hereinbefore defi ned;

R err] denot es phenyl -Clerr]-al kyl, preferably phenyl- (err]- al kyl,
phenyl - C2- 6- CH(OR7)RS, 2¢H1€{DIRV)2N -QHOMIRE-NRIRE| WHGORAber ei n

Ejrfeg[lfgyl)rrilpg gﬁyafﬁiwgﬁ)ik%r dgeNHg@(R&?i P bg)ﬁ#b%bbtﬁ-ﬁ O%égﬁ Car bon

atoms by one or nore, QEONR 5,y—SR17e SORAe-3M9R SO pRDHNRIRE, halogen,
| kyl, -CF3, -GHQ, ) - CONHS

S:[err] oY %:0 T%nlr%r?'t?\ﬁnerel n tfuralggglrj[)]s R7 may bqeeir(rjlaﬂ :a(r:;}

or diffefent), -COR8, -CH(OH)R[err], -CH(ORerr])[err],

-CH=CH-R9, - WE}%@R deﬁﬂ% e! 1&-&{\\{1 &bﬁiréb ph'ienyl ank (a gralkﬁRFb@feWQenzyl

-~

- NHCOR[ er r €
-OR[err], ]OCCR[err] ém@QQP?SY'rﬁ" MY%[ XY. SOR[ err], -SOerr]R7,
-SCIerr]H or - SCIerr]NRSRG R[err] denot es

7 oyl oal kyl R EPPRE ket Yonaleds Gk oLGuRSal RYRLE oo < opt i onal Iy

substituted, either directly or via an al kylene bridge having 1 to 4
carbon atons, by one or nore - preferably of the groups -CN, -

CHO, -COOR7, -CONHS(err]Rlerr], -CONRSR6)| -EH-NOR7, - COR8, -
CH(OR[err])R err], -CHOR7)2, -CH=CH RO, Rl e r]R[err] -NHCOR[ err], - 25
NHCONR5R6, - NHCOOR7, =0, -ORY7, - err], -©COO r],

OCONRSR6, - SR7, - SOR] avhgrein Gappreserteariiised, wm-rqrmoly-snpiﬁrapmm[ err],

hal ogen, 1, 3- di oxol ane &Hlydns%t%fé@ﬂ or 7-membe?é<?ﬁ|@é; which rﬁg*“%ﬁ&ﬁoﬁé%p

of formula 30 M Z' errl-
M CONH- [ err] - al kenyl ,Mffe heteroat ms om th grompmg[lﬁl f] 5|Frogen or

M NH COs€] err] - a: ty| lsMi r@ﬂﬁb&a’ptlbnaw(gﬂwétltuted by ORY, NR5R halogen, CN,

wherein Mis o G o 1EPyRES SOGKE 6¥1oﬁ@ﬁ>ae¢w-‘%§?§¥'ioe%%-ﬁmﬁ

contains one or nore heteroatons fromthe group conprising 35

oS0 DT o s AN ORAR OB OO et

phenyl, benzyl, subst ﬁ’@!@@"ﬁﬁﬂf@yCm@M rHl’efﬁlf VP ﬁ&V QBﬂ' 1'6f§lEY|rPrefe@ﬂlY-

20 benzyl, aryl-Co-g-alkyleny! or aryl-C2-g-alkynyl, wherein the aromatic

ring may be mono- or polysubstituted by halogen, Cy.4-alkyl, -CF3, -
CHO, -COORY, -CONRSRS, -CONHSO2R?, -CR7=NOR (wherein
the groups R7 may be identical or different), -CORS8, -CH(OH)RS, -
CH(ORY)5, -CH=CH-R9, -NRSR6, -NO9, C;4-alkyl-NRIRE, -

25 NHCORY, -NHCOOR?, -NHCONR®R6, -NH-S02-R7, -ORY, -
OCORY, -OCONR®RS, -SR7, -SOR7, -SO2R7, -SO3H or -
SO5NRORS,
R4 denotes aryl-C4-g-alkyloxy, preferably benzyloxy, wherein the
30 aromatic ring may be mono- or polysubstituted by halogen, Cq.4-alkyl, -

CF3, -CHO, -COOR7, -CONRSRE, -CONHSO4R?, -CR7=NOR?
(wherein the groups R7 may be identical or different),
-CORS8, -CH(OH)R8, -CH(OR7)9, -CH=CH-R9, -NR5R6, -NO»,
C1.4-alkyl-NRSRE, -NHCOR?, -NHCOOR7, -NHCONRSRS,

35 -NH-S05-R7, -OR7, -OCOR7, -OCONRSRE, -SR7, -SOR”, -SO5R7,
-SO3H or -SO5NRSRS,



8- - N err], -NH2, -CH2NR5fgp, -OH, =0 a ketal,

et hyl eneketal , - COCH, Sderr]H -COOR7, -CONRSR6, - CORS,
-Sgerr]-R7 or - CONR5R6, Rl err] denotes C3-C7-cycl oal kyl
which is optiopally substituted by -CN, - 5 CHO, COOQ[err]

- CONHS( err] FEB‘ér r], Cdnmmsrq-dabfaryipxy, maﬂnab{yephqwlomerem the aromatic ring
CHORerr])Rerr], }_))][)e{)ﬁ) CF—&
NHCONR5R6, NHCCIR?

OCONRSR6, - SR7, - SO er'rql'll@er q>o 7SGQ[QNR R6 @PHH%Q@ ?,r']JR7=Eld@R7 (wherein
. Sg re]rr] NR5R6, oot es the group spgaﬂn@ %lglégﬁcﬂ'&@M&@ﬁtor-Goﬁsg: %ane 10
substi tut®ed by %ﬁ%ﬁﬁ'{g E}? E&Q?eﬁ% Bmﬁﬁ a C[err]
-gl cycl oal kyl - net h)él 18 g 0xr-allkyyNROR —NHCOR -NH@OQR;d

adamant ane or noradanma P 15 rre

optionally substitut edwwwfg 7 gq@&? dCONRsRS é?g ?Oﬁ? 'SOZRT
denotes an optionally ﬁfbgldlqrus&zl\fﬂ of fornula [err]

wherein Ais a single bond or an al kyl ene, an al kenyl ene or an

al kynyl ene groHp havi nét{; up to 6, preferably up to 4 carbon atons in
t he chai enotes a 5-, 6- or 7-membere heterocycle, which contains as

heteroatom one or more atoms from the group comprising nitrogen,
oxygen or sulphur, is attached via a C-atom and is optionally mono- or
polysubstituted, preferably monosubstituted, by benzyl, Ci4-alkyl,
halogen, -OR7, -CN, -NOo, -NHg, -CHoNRSRS, -OH, =0, a ketal,

15 ethyleneketal, -COOH, -SO3H, -COORY, ~CONRSRS, -CORS,
-SO9R"or -CONRSRS,

R4 denotes a Cy.io-alkyloxy, C,.jo-alkenyloxy or C,.i-alkynyloxy group,
which is optionally substituted by -CN, -CHO, -COORY,
20 -CONHSO2R7, -CONRSR®, -CH=NOR, -COR8, -CH(OR")RS,
-CH(OR/)9, -CH=CH-R?, -NROR®, -NHCOR, -NHCONR®RS,
-NHCOOR/, =0, -OR7, -OCOR/, -OCOOR’, -OCONR®RE, -SR7, -
-SOR7, -809R7, -SO3H, -SOoNRSRE, halogen, 1,3-dioxolane or 1,3-

dioxane,
25
R4 denotes Ca-g-cycloalkyloxy, preferably cyclopentyloxy or
cyclohexyloxy, which is optionally substituted by = O, -OR7 or
OCORY,
so R4 denotes an amine of formula NRSRS,
R4 denotes an N-oxide of formula
o
_._.l\lr 5
s R
R i
35
RS denotes hydrdgen, Cs -cycloalkyl, Cy.10.-alkyl, Ca.qo-alkenyl or Cs.q0-

alkynyl which may optionally be mono- or polysubstituted by hydroxy,



“Rlerr]- denotes a [3,3,0]-bicyclo-octane, preferably a

[ 3, 3,0]-bicyclo-octan-2- 25 19 Rl err] and R3 which
may be identical or different denote hydrogen mer capt o,

NRSR6, hal ogen, nitro, CF3, -OR[err], -SR7, COOR[err], a (err]-alkyl,

g[ telrg]nal v substitute henvr K/ﬂﬁlkﬁhnﬁ’é éitﬁrrrduy%l@umhmé@up i) -OR” or C14-
COONKST ef 1Rl err] | aﬁ BEPAMEYG mayéﬁé'ﬂ@et‘&éﬁ’?]sggg&}ﬁé yhélogen.
9 ( OFCes-alkyR NRTR7, whdf GRTHE twe Griuys RS, mapBE R,

-NHCOR[err], - ) err], =0, -OR[err],
-OCOR[err], -OCOOR er r'?,ent-'cal or dlﬁerwes—r%g al R5R[ err] , -SR[err],
-SOR7, -8Jerr]R7, -Sqerr]H, -Sqerr]NR5R6 hal ogen,

1, 3- d| oxol ane or 1, 3-di oxane or R[err] and R3 denote Cerr]-aryl,

preferabl y p yl, aryl-Cerr k refer

derr]-aryl oggg pr ef erG8) % &yprePerany p%lqél élﬁﬂéi/@ ? ¥ sustityted By
group of general formhao -OR7 Ci4-alkyl, preferably -O¥gr-NRV R rneheresetHestwo
fused, nono- or pon

, nsaturat ed 5, 6 or
7-menbered ring, whi c ygg)‘#p‘éyrp%lﬁlgngeal or different, %é’ﬁ nor e

het eroatons fromthe g-lGQ@R?erprl si ng oxygen, nitrogen or 15

sul phur and is optionally substituted by ORlerr], NR5R6, hal ogen, CN,
nitro, CF3, C??[err] C[err]h al kyl, Cerr]-al ken | or C[Cerr] al k nyI

Rl err] RPot es hydrnntes Mdeﬂg@nCuarQ a“(ﬁ[@fro}-alkﬁd\l Cherr] -
al k]}" n”e[)f?aptzg Cerr] a’ﬂkWryl wiHiéH ﬁ’fa@/%pﬂdﬁ'& ¥k mér'icy- orq&ﬁdbsﬁ{dféfa by hydroxy,
preferably

aryl -l err]-al kynyl, vIPREWM Mﬁlﬁé "%?%é&fl"?%aﬁly ‘v Supethied by%alogen -O R or Cy.s-
15 alkyl, benzyl which may optionally be substituted by halogen,

-O R? or Cy4-alkyl, NR7R7, wherein the two groups R? may be
identical or different, or C4-Cg-alkoxy,

R6 denotes Cg.1p-aryl, preferably phenyl, which may optionally be
20 substituted by halogen, -OR7, Cy4-alkyl, preferably -CH3, -NR7R7,
wherein the two groups R? may be identical or different, -SOgH, or
-COORY, or

RS and R6 together with the nitrogen atom form a saturated or unsaturated 5- or
25 6-membered ring, which may contain, as further heteroatoms,
nitrogen, oxygen or sulphur, wherein the heterocycle may be
substituted by a branched or unbranched C4.4-alkyl group, preferably
methyl, or may carry one of the following groups : -(CH2)-phenyl, -
(CH2)n-NHa, -(CH2)nNH- C4-alkyl, -(CH2)n-N(C1-Cg-alkyl)2, -
30 (CH2),-NHCOORY (n = 1, 2, 3, 4), halogen, -OR7, -CN, -NO»>, -
NR7R7, wherein the two groups R7 may be identical or different, -
SO3H, -COOR?, CONR7R7, wherein the two groups R7 may be
identical or different, -SO2-R7, = O or a ketal - preferably -O-CHo-
CH»2-O-;
35
RY denotes hydrogen, Ci4-alkyl, C.4-alkenyl, C,.4-alkynyl, a benzyl or
phenyl group, which is optionally mono- or polysubstituted by OH,
chlorine, bromine or OCH3;



“ring mmy be nono- or pol ysubstituted by hgkogen Clerr]-alkyl, -CF3, -
CHO, -COOR[err], -CONRSR6, -CONHSO err] R CR7=NOR[ err] (wherein
the groups R7 may be identical or different), -COR8, -CH(OH) RS, -
CH(OR[err])[err], -CH=CH R9, -NRS5R6, -NJerr], Cerr]- aIkyI NR5R6, - 25

NHCOR[ err], -R$COOR] erddnoteé\lﬂmwr(viﬁélﬁéﬁ% CZNdi hbnf{ Behkyl, - ORerr],

(SIIR&eI Jk I OCO\IR5R6 -SR7, - err

-SCIerr]R[err] - SO erryHc¥Fioa yi; SCIerr]NRSRG

Rl err] denot es aryl-Clerr]-al kyI oxy, preferably benzyl oxy, wherein the
30 garomati yold n,
Cerr]-alkyl, RT d‘\er{dtgg @@bf?p gEFéR CW%&'{%&H%%%%F
CC]\IHSCIérr]R[err] - GenybR] err | (wherein the groups
R7 may beidentical or different), - COR8, - CH(COH) RS,

-CH , -CH= , .- NR5 - . , . .

et 1ol kyl - NRSRS, - NBIRNENY I einpin iR F acmatesnpaaggioraers, in the form of

: gl—ql— Srqr ]erR{ ]er rR][ err], - GReirdidstere0nigsamnd md@esiiningof ag&lamuonamm r],
Rerr]  Pharmacslogisaly AREbEblS ol addtdr i R

V\/nerel n ®ohe aromatic ring may be nono- or pol ysubstituted
by hal ogen, Cl4-al kyl, -CF3 -CHO, - COOR7, - CONR5SRS,

- CONHSO erz#R? - CR7= NO?? wher the groups R7 may be

i denti cal reﬁﬁf@ép@mraound@@fz@engral formula (1) -CH(OH) R8, - CH( ORY7) 2,
-CH=CH R9, -NR5R6, -NJerr], -Cl -C4-al kyl - NR5R6,

-NHCOR[ err], -NHCOOR7, - NHCONR5SRG, -NH-SOerr]-Rerr],

-SOBH or -SM2NR5R6, 10 Rerr] & 5-, 6- or 7-nenbered

het erocycl e, which contains as het er oat om one or nore
atonms fremthe group conprising nitrogen oxygen or

sul phur, is attached via a Catomand is ionaIIy nono- or

pol ysubstituted, preferably nonosubstituted, by benzyl, Cerr]-alkyl,

hal ogen, -OR7, -CN, -NO2, -NH2, -CHerr]NRerr]Rerr], -OH =0 a ketal, 15
et hyl eneket ate thdse@vherei®3H, - COOR7, - CONR5R6, - CORS,

-Sgerr]Rerr] or -CONRerr]Rerr],

-OR[err], -OCCOR[err], -OCCONR[err]R err],, ﬁ, -SOR[err], -SOerr]R7,

20 X andY denote oxygen or nitrogen, wherein X and Y cannot both
simultaneously be oxygen or nitrogen,

Z denotes a group of formula

R2 R2 R2 S4 2
—< Q— s° @ 1
R® R® R® R° N S
s! s? s’

R R
@s‘ @s‘ Q R’ O R’

(), ax,

25



CRlert]-

C err]-al kynyl oxy group,

denotes a (Jerr]-al kyl oXy, C[erg] - al kenyl oxy or
T3which is optionally substituted

by -CN, -CHO COCR[err] 20 -CONHSO err] R err],
-CONR[err]Rerr], -

-CH(OR[ err]) 2,

- NHCOORY?,
-SOR[ err]

di oxane,

cycl opentyl oxy or

substituted by = 0,

-OR[err] or

NOR[err], -COR8, -CH(OR[err])Rerr],

atawdz{eéem] _NR5R6, -NHOOR[err], - NHOONRSRS,
=0 -ORerr], OCCR[err] -OCOOR[ err], -OCONRSR6, -SR7, -

, -84 B7 def RoR6, hal ogen, 1, 3-dioxol ane or 1, 3-
- § ﬁ{dg[eggré@é' %ﬁ%

er r] cycl oal kyl oxy, preferably
cycl oféexyl 06y, which is optionally
err], 30 R4

denotes @&n am ne of fornula NR5R6, R[grr] denotes an N-oxi de of

formula [err]

Clerr]-al kyl,
optionally be nono- o

derr]-

35 whereinRY espresents sigmenhesulphidr OoNR/ &cer r] - cycl oal kyl

% %@&ﬁ d@ﬁ?f%ﬁ’{)f %e islenfical.or,gjfferent, dendit WEY.- alleH2, My

phenyl, which may opt |C‘£2"+4+al19emdembsCthMnylganjrtdgenwmch?{[rlayr’tJe substiteted] -

al kyl, benzyl which ”W-‘d? 2l 'NRQQGS@%;%%bwto?ﬂa%; Sbfgéfr?%y flyorine,

CR[err] or (Jerr]-al

R7 wherei'n

identica or di fferen@ﬁlﬁme@rebfp]'m@err] al koxy, 5

15

20

25

30

s1and 82

s1 and 82

st and 82

s1 and 2

$1 and s2

denote a group of formula

/B\V/U\R4

wherein V and B may have the meanings given hereinbefore and
U represents a Cs.5-cycloalkyl or Cs.1o-aryl group, which may be

 substituted by Cy4-alkyl, -O R’, -NRsRg, Cs-10-aryl or halogen,

preferably fluorine, chlorine or bromine,

denote a group of formula

wherein B and D are as hereinbefore defined and the two groups D
and the two groups R# are identical or different,

denote a group of formula 5

\V/ \R4

wherein V and D are as hereinbefore defined,

denote a group of formula
U

N, U4

\ R

wherein V and U are as hereinbefore defined,

denote a group of formula



““Rlerr]a denotes Cferr]-aryl, prefer abhx phenyl, which is optionally

substituted by hal oge -ORerr], (err]-alkyl,
preferably -CH3, -NR7R7, wherein the two groups R7 may
be identical or different, -SOG3H, or 10 -COOR[err];

Rl err] denotes hydrogen, (err] -cycl‘ozi\llk;ﬂ\, gerr]-alkyl,
Cerr]-alkenyl or (Jerr]- ¢ al ﬁynyl whi ch may optionally

be nono- or pol ysubstituted by hydroxy, D. 4 phenyl , which
may optionally be substituted by hal ogen, -O&[err] or Jerr]- 15
alokél[ : b]enzyl C[\Ahi c]h WFNh?min' gﬁﬁlabxhdbeinﬁshﬁ%igéﬂh@diahﬂ tﬁ@lt\naRgFoupsBand the
- err] or err]-a [ ej N L WO _groups may be
i dentical or di fferentt%ﬁ6 ro@t)%%grg}g?pﬁlqaépkgg&rentg P R[er?/]
denotes (Jerr]-aryl, preferably phenyl, which nmay optionally be 20
substi t ut.ed ?1 Eﬁh@’}jeﬁo@ﬂaeﬂr%p oq‘ﬁh{dlé al k%/I , preferably -CH3,
erein

-NR[err]Rerr], two groups R7 nmay be
identical or different, -SO3H, or -COOR[ err], or

R5 and R6 together with the nitrogen atomfoNyp gEsaturated or unsaturated
5- or 25 6- menbered ring, which ncontain, as further

et o goycl e my be  Wherein E denohé< bR, SHIbHEF B RETS Ui fystig @rd &hd "°
unbranched ( er ][ ] t ﬁl k¥m+rgPBp@,ndﬁhefgeomiwoptii)nally su_t;‘stituted by halogenhpieferably
may carry one o e - - N

(C|¥|[ orr] 3’[ orr] SN2 - (@ﬁi %‘NE o g';b‘ri‘fmémﬂrﬁ‘ 6; BEMdr orie or more C1-C4-alkyl
-(CH2)n-®(Cerr]-C errddP&yl Y[err], - 30

(CH2)[err]-NHCOOR[err] (n =1, 2, 3, 4), halogen, -OR[err], -CN, -NOX2, -

NR7R7, whereigyth rQups_ R7 be identical or different, -
SO err]H, -C&F@Sré?m‘t%ﬁ%@rgrf’ﬁ?ﬁﬁm%erei n the two groups R7 nay be
identical or different, -SOJerr]-R7, = 0 or a ketal - preferably -0-CH2-
CH2-0-; 35 R err] denotes Qydrdyen, Cferr]-alkyl,
Clerr]-al kenyl, Clerr]-alkynyl, a benzyl ¥Yr w phenyl
group, which is optionally nono- or polysubstituted by OH,
chl ori né’® broni ne or OCH3;

wherein V and D are as hereinbefore defined and

W may be a group of the formula

() E v

> N

( n m ( n m ( n m
20
optionally substituted by halogen, =0, -O R?, -OCO R’, Cy4-alky!, Co-¢-
alkenyl or Cz¢-alkynyl, wherein E denotes oxygen, sulphur or N R’
andn,m, I maybe0, 1 or 2,

25 or Wis a C-linked 5, 6 or 7-membered heterocyclic group which
contains one or more heteroatoms from the group comprising
nitrogen, oxygen or sulphur and may optionally be substituted by
benzyl or C14-alkyl;

30 s1and S2 denote a group of formula
) -V-W
wherein V and W are as hereinbefore defined;



T2 T R8 denotes (Jerr]-alkyl, Cerr]-al kenyl, C24-al kynyl,

phenyl , benzyl, Cerr]-cydidoal kyl ; Rlerr]
denotes -COOR[err], -CHerr]ORerr], -CONRerr]R err], hydrogen,
Cerr]-alkyl or 5 phenyl , optionally in the
formof their racemates, enantioners, in the form of their

di ast ereoners fnd mxtures thereof and optionally the
phar macol ogi ¢l Bpd ¢ «fanoabe @ gieHp offmulan salts thereof. 10 Preferred
compounds of general formula (1) [err] B R’

() are those wherein 20 X and Y7~ denote oxygen or nitrogen,
wherein X and Y cannot both silgul t aneousl y be oxygen or
ni t rogen, Z denotes a group oRformula 25 [err]
13 :

5 wherein B is as hereinbefore defined and the two groups R’ may be

identical or different,

s1and 2 denote a group of formula

7
\T/R
7
70 R

wherein the two groups R’ may be identical or different,

S3 and S4 denote a group of formula

15
D

B
Uy R

wherein B, V and D are as hereinbefore defined,

20  S3and S4 denote a group of formula

wherein B and D are as hereinbefore defined and the two groups D
25 and the two groups R* may be identical or different,

$3 and S4 denote a group of formula

~ /D\

v R
30 wherein V and D are as hereinbefore defined,

S3 and 84 denote a group of formula



“wher ei n S[err] and S[err] denote a grﬂ%up of formula [err]
wherein V represents oxygen, sul phur or NR# and B and D,
which nmay be identical or different, denote a CJerr]-alkyl ene,
C2- 4- al kenyl ene or C2-4-al kynyl ene bridge, which nmay be substituted
by =0, -ORlerr], -NRSR6, ([err]-aryl or ha~L$ ~gareferably fluorine, 10

chl orine or brom ne, S[err] and S[err] denote a group of formula
[err] 15 wherein V and B nep.phave t he neani ngs given
her ei nbef ore and U represents a™(err]-cycloal kyl or

Clerr]-aryl group, whiwhetshy Ulilﬁ as I?]erjeinbefore defﬁéb%ﬁdthb&dro@g@b@bq andlthey| |
f IOUEE ?Flre] ’ chll\ler:?g’e (C):E et%‘fgogﬁ%r S Fg%areald%%%?@rqr]difgqgng[ err] Sreﬁot?reaa ér oup of
formula [err] wherein B and D are as hereinbefore defined
i tterent. 28 P g fenotes s fused-o hdrtf or BBNAGUREMEA 24 8, bF Pinbiiberdd
wherein V and D are asheferegyshie fiog avhieh mayocontdip onegpranere haterspioms fraemihee
a group of fornula group comprising oxygen, nitrogen or sulphur, and may optionally be
substituted by O R”, NR®R®, halogen, CN, nitro, CFs, COOR’, C1.s-
alkyl, Co4-alkenyl or Co4-alkynyl;
10
s denotes a group of formula

- D-R4
wherein D is as hereinbefore defined;
15
R1 denotes hydrogen, a Cq.4-alkyl-, preferably methyl, Co4-alkenyl or
Ca.4-alkynyl group, which may optionally be substituted by ORY, -
NR3RS, halogen, preferably fluorine, chlorine or bromine or -COOR’,

20 R1 denotes phenyl, which may optionally be mono- or polysubstituted by
one or more of the following groups: halogen, preferably fluorine,
chlorine or bromine, C4-C4-alkyl, -CF3, -CR7=NOR’ (wherein the
groups R7 may be identical or different), -NRSRS, -NO2, -OR”,orby a
group of formula
/B\ /D\ 4
V R

wherein B, V and D are as hereinbefore defined,

25

R1 denotes phenyl, which may be substituted by a group of formula

30

/B\V/U\R4

wherein B,V and U are as hereinbefore defined,

35 R1 denotes phenyl, which is substituted by a group of formula



“whefei.n V and U are as herei nbefore defined, S[err] and S[err] denote
a group of fornula 17 14 [err]
wherein Dis as hereinbefore defined and the two groups D and the

two groups Rlerr] are identical or different, 5 S[err] and S2 denote a
group of fornula [err] ergbn E denotes oxygen, sul phur or
NR7 (wth n,nm=1,2 or 3 and /B@an/gg)\,R“and the group is optionally
substituted by hal ogen, preferably ! fluorine, chlorine or
bromne, = 0, ORerr], or one or nore C[ePr"R"C4-aI kyl 10 groups;
S[err] and S[err] denote a qroupg of forpulag [err 15 wherein
V and D are as herei nBé‘@B?‘@géjéf‘ r{%areaﬁgﬁléremtgefroré defingg apg the two grewrs

the formula [err] and the two groups R4 are identical or different,

5 R1 denotes phenyl, which is substituted by a group of formula

wherein V and D are as hereinbefore defined,
10

R1 denotes phenyl, which is substituted by a group of formula
D
\N/ \R4

D.
R4

wherein D is as hereinbefore defined and the two groups D and the
15 two groups R4 are identical or different,

R1 denotes phenyl, which is substituted by a group of formula

U

NLL, U

v’ "R
20 wherein V and U are as hereinbefore defined,
R1 denotes phenyl, which is substituted by a group of formula
25 -V-W
wherein V and W are as hereinbefore defined;
R1 denotes phenyl, which is substituted by a group of formula

30

D.
Sy w

wherein V, D and W are as hereinbefore defined;



Tog e optionally substituted by hal ogen, =0, -O R err], -0CO

Rlerr], (err]-alkyl, CJerr]- 18 al kenyl or err]-al kynyl,
wherei n E denotes oxygen, sul phur or N R7 and n, m 1 nmay be
0, 1 or 2, 25 or Wis a Glinked 5, 6 or 7-nmenbered

het er ocycl i ¢ RIr oup Whifth otes phenyl- CM-allfW’}%r@fé}élerlfer&gé?%ﬁyh?% erélﬁ‘érg)(] r

fromthe group conprising rogen hur
optional |y be substit @&dnyhCas-alkynyl, wherelnmgpenﬂmr&q'@ay]op&pn?llv bemonO-

S[err] and S[err] de“%r%o@yﬁlﬁ%ﬂmté& b Q’deéﬁé}'n preferably ﬂuorme chlorme or bromine,
-V-W whegein, V. agf_i @ Ag;e nbe Pﬁ
15 S[err] and S r@lkYb Aot 8 LRI é egrouP§ jMay be identical

wherein B is as herei iprafiferentc ENRSRSa RN t-(\DR7groups Rlerr] may be
identical or different, S[err] and S[err] denote a group of fornula
[err]

R1 denotes a group of formula M-, M- Cq4-alkyl, M-Co4-alkenyl or M-Co.

s-alkynyl, wherein M is a C- or N-linked 5 or 6-membered heterocycle
which contains one or more heteroatoms from the group comprising

10 nitrogen, oxygen or sulphur and may optionally be mono- or
polysubstituted, preferably monosubstituted by benzyl, Ci4-alkyl,
preferably methyl, halogen,preferably fluorine, chlorine or bromine, -
OR7, NR3RS or =0,

15 R1 denotes C3-C7-cycloalkyl, preferably cyclopropyl or cyclopentyl, which
is optionally substituted by =O or -OR7, whilst the cycioalkyi group
may optionally be linked via a C4.s-alkyl bridge,

R1 denotes a norbornane or norbornene group optionally substituted by

20 C14-alkyl, preferably methyl, a Cs.5-dicycloalkyl-methyl, preferably

dicyclopropylmethyl, adamantane or noradamantane group,

R1 denotes a group of fqrmula

O\
"@ ACHy), 5
O

30 optionally mono- or polysubstituted by halogen, hydroxy or methoxy,

25

R2 and R3 which may be identical or different denote hydrogen, hydroxy, amino,
preferably -NRSRE, halogen, preferably fluorine, chlorine or bromine,
35 Ci4-alkyloxy, preferably methyloxy, Ci4-alkyl,

R2 and R3 together denote a group of general formula



“whefei.n the two groups Rlerr] may be i dentjgal or different, S3 and $4

denote a group of forrmula 15 J[err] wherein B, V and D are as
her ei nbefore defined, 20 S[err] and S[err] denote a group of fornula
[err] wherein B and D arg as-hereinbefore defined and the
two groups D 25 and the two group R{Sgr ] may be identical or

di fferent, S[err] and S[err] denote & gkoup of formula [err] 30

wherein V and D are as herei nbefore defi#aedy S3 and S4 denote a group

of formula wherein G represents a fused, mono- or poly? Brdféfdbty
polyunsaturated 5§ or 6-membered ring, which may contain a
heteroatom from the group comprising oxygen or nitrogen;

R4 denotes -OR7, CN or -NRSR6 ;
R4 denotes an N-oxide of formuia
10
o
,+
__'lq\Rs
R® .
RS denotes hydrogen, Css-cycloalkyl, a Ci4-alkyl, Co4-alkenyl, or Cou-
alkyny! group which may optionally be substituted by hydroxy, phenyl
15 or NR7R7, wherein the two groups R7 may be identical or different,
RS denotes phenyl, which is optionally substituted by halogen, preferably

fluorine, chlorine or bromine, hydroxy, methoxy, methyl or -NR7R7,
wherein the two groups R7 may be identical or different,
20 .
R6 denotes hydrogen, Css-cycloalkyl, a Cq4-alkyl, Ca.4-alkenyl, or Co4-
alkynyi group which may optionally be substituted by hydroxy, phenyl
or NR7R7, wherein the two groups R7 may be identical or different,

25 R6 denotes phenyl, which may optionally be substituted by halogen,
preferably fluorine, chlorine or bromine, hydroxy, methoxy, methyl or
-NR7R7, wherein the two groups R7 may be identical or different, or

30 RS and R6 together with the nitrogen atom form a saturated or unsaturated 5- or
6-membered ring, which may contain, as further heteroatoms,
nitrogen, oxygen or sulphur, wherein the heterocycle may be
substituted by a branched or unbranched Ci.s-alkyl group, preferably
methyl;

35



“-wherein D is as hereinbefore defined and ?ﬁe two groups D and the

two groups R err] are identical or differérnt, 5 Q denotes a.
fused-on, nono- or pol yunsaturated 5-, 6- or 7-nenbered
het erocyclic ring which nmay contain one or nore heteroatons fromthe

group conpri &g oxygeenotes hydregens Cg.C plaikyl, GiadalkanylpGh i-alieinyy, disenzyl or

substituted by 0 Rlerr | fro. g%ﬁh , err]-
al kyl, derr]-al kenyl H(ﬁen%ﬁrﬁt_, gﬁ@ﬁgﬁpt%allyHO@S o%glys 3 géc{eéy Qqéjr oup
of formul a methoxy or halogen, preferably fluorine,-chinrire or bromine;
wherein D is as hereinbefore defined; 15 R err] denot es

hydr ogen, a §rr]-al kyl -, preferably nmethyl, ([err]-al kenyl or

Clerr]-af kyn% group, O9S Fray-adipt. alkenyle Ce wiadityinyl nk@nkl, bepgwron | -
NR5R6, hal ogen, pref er@sblo.y;yabgmi;ne, chlorine or bromne or -COOR[err], 20
R err] denot es phenyl, ich may optionally be nono- or

pol ysubstituted by one or nore of the follow ng groups:

hal ogen, prefRYably fIdemctes;COOR?, -CH,OR’, -CRNRERE) dydrogeno @i aalkyl or
Cerr]-Cerr]-alkyl, 'p(H: I-CR7=NOQ[err] (wherein the

groups R7 may be identical'or different), -NRSR6, -NJerr], -ORerr], or by
a 10 group of fornmula [err] 25 wherein B, V

and D are as her ei nbefgiRnaf i form of th&k Piddmates, enaftfitReRS iPtHRMGrm of

whi ch may be substituted, %a rou% of formula,k 30 %err(} )

wherein B,V and U are 88 %?'%8@? Banganidiggs thereof and optionally the
pharmacologically acceptable acid addition salts thereof.

15 Particularly preferred are oxadiazole derivatives of general formula |
RL Nz
X-Y
)
20 wherein

X andY denote oxygen or nitrogen, wherein X and Y cannot both
simultaneously be oxygen or nitrogen,

25 Z denotes a group of formula

30
wherein

S1 denotes a group of formula

35 wherein V represents oxygen, sulphur or NR? and



"35 "Rerr] denotes phenyl, which iy substituted by a group of

formul a 17 [err]
wherein B and D are as herei nbefore defined and the two groups D
and the two groups Rerr] are identical or different, 5 HRerr]

denot es phenyl, whichB and llmiwriltlmhwy by identicalgr diffefemt,ddriote a Cq4-alkylene,

wherein V and Darea t
phenyl, which is subs %lgéf@gﬁg %r&ﬁ é‘@ﬁ%’ rgen%n%g? %Iﬁfﬁ ]may be subgt?tﬂf)eaeﬁy
wherein D is as herei af-61R op;heny ar habgenepnefefaglydupmrb ghigrineeorigomine,
two groups R4 are identical or different, R err] denot es

henyl , which. 4 substi t ut ed a grou of formula J[err
phenyl, whi eyt Sencies'a group of orraully °UP Lerr]
D

\V/ \R4

wherein V and D are as hereinbefore defined,

S1 denotes a group of formula
U

N, N4

10 \Y R

wherein V is as hereinbefore defined and U represents a Cs5-
cycloalkyl or phenyl group which may be substituted by Cy4-alkyl, -
OR’, Cs.10-ary! or halogen, preferably fluorine, chlorine or bromine,
15 '
S1 denotes a group of formula

wherein B and D are as hereinbefore defined and the two groups D
and the two groups R4 are identical or different,
20
S1 denotes a group of formula

wherein D is as hereinbefore defined and the two groups D and the
25 two groups R4 are identical or different,

S1 denotes a group of formula

JAN

—N_ E
™h
wherein E denotes oxygen, sulphur or NR7 (with n,m=1,2 or 3 and
30 n+m>2), and the group is optionally substituted by halogen, preferably
fluorine, chlorine or bromine, = O, ORY, or one or more C4-C4-alkyl
groups;



‘20 T wherein V and U are as herei nla fore defined, R err]
denot es phenyl, which is substituted by a group of formul a 25

-V - W wherein V and Ware as herei nbefore defined,;

Rl err] denotes phenyl, which is substituted by a group of fornula 30
[err] S1 denotestzegmiup of fofnalad W are as herei nbefore defi ned;

18 R err] denotes phenyl - Cem]-alkyl, preferably benzyl,
phenyl - C[err]-al kenyl or VphenW- (err]-al kynyl, wherein

t he phenyl ring may optional|,y. be nmono- . . r pol ysubstituted
by hal ogen, preferabl &’k}qrﬁa\/ﬁ@,de%ﬁlr%ralsr{?r%‘f‘bﬁf%ﬁidﬁg,ned and

Clerr]-al kyl, -CF3, -@¢maypbea gioupidheiformila gr oups R7 may be identical 5
or different), -NRSR6, -NJerr] or -ORerr], Rl err] denotes a
group-of formula M, M (err]-alkyl, MJerr]-alkenyl or M(err]-

4-al kynyl, wherein Mis a G or NIlinked 5 or 6-nenbered heterocycle

whi ch contains one or nore heteroatonmsEromthe group ( )?rrpri sing 10

ni trogen, oxygen or sul phur and may opt]jonally be nonoif\ or

pol ysubstituted, preferably nonosubsti ed by benzyl, err]-al kyl,
preferably methyl, hal ogen, preferabl brom ne, -

10 optionally substituted by halogen, =0, -O R, -OCO R’, Cy4-alkyl, Co-s.
alkenyl or Cos-alkynyl, wherein E denotes oxygen or NR’ and n,m,l
may be 0, 1 or 2,
or W is a C-linked 5- or 6-membered heterocyclic group which
contains one or more heteroatoms from the group comprising

15 nitrogen, oxygen or sulphur and may optionally be substituted by
benzyl or Cy4-alkyl;

51 denotes a group of formula
-V-W
20 wherein V and W are as hereinbefore defined;

S2 denotes a group of formula

D D
~y7 R or A7 R

25

wherein V and D are as hereinbefore defined,

S4 denotes a group of formula
30

D D
\V/ \R4 or /\V/ \R4



CR?,’L ‘NRSR6 or =0, 15 Rl err] denoteg Cferr]-Cr-cycl oal kyl,

preferably cycl opropyl or cyclopentyl, which S
optionally substituted by =0 or -OR[err], whilst the cycl oal kyl group
may optionally be linked via a (Jerr]-al kyl bridge, Rl err]

denotes a norbornane or norbornene group optionally substituted by 20

C[ err]-al kyl, preferalinerBR Vdnd B dré 85" ereﬂb@fﬂ?é%@ﬁhéﬁ; nmet hyl , preferably
di cycl opropyl et hyl , adamant age or nor adamant a{le groug, rr
denotes a gr&ip of ford@ncies pdlised-o8, mono- ogpolyunsaturated 5- or &; fy
nono- or pol ysubst i t utheterfotybiid has Whidhythag>contdin Belurtiiore heteroatomsXrancth&3
whi ch may be identical_ or different denote.ﬁ/dro hydr o

oreferabty - NRSRS,  hal®5GUR CORRIISIIEBRXESY HisqaRD Ot iR, ang may Ghfioiallyhe
[ err]-al kyl oxy, pref awbtitute@by@EQWRiﬁeeha]mnkﬂN, nitro, CF3, CBOR{NE &3
tlgget her denote a gr O‘éﬁkﬁ,f ng_gﬁ{eﬂw EJPCErH-'aﬂwnyl;
s5 denotes a group of formula
10 -D-R*
wherein D is as hereinbefore defined;

R1 denotes benzyl or phenyl, wherein the phenyl ring may optionally be
mono- or polysubstituted by one or more of the following groups:
15 flucrine, chlorine or bromine, C4-Cg-alkyl, -CF3, -CR7=NOR’
(wherein the groups R’ may be identical or different), -NMey, Net,,
-NO9 or-ORY,

R1 denotes phenyl, which is substituted by a group of formula
20

\V/D\R4

with the proviso that V is oxygen or NR” and D represents a C14-alkyl

bridge,

25

R1 denotes a C- or N-linked 5§ or 6-membered heterocycle which

contains one or more heteroatoms from the group comprising
nitrogen, oxygen or sulphur and may optionally be mono- or
polysubstituted by benzy!, methyl, fluorine, chlorine, bromine or

30 hydroxy,

R1 denotes cyclopropyl, cyclopentyl or cyclohexyl, which is optionally
substituted by =O or -OR?,

35 R1 denotes norbornane, norbornene, dicyclopropyimethyl, adamantane
or noradamantane, which are optionally substituted by methyil,

R1 denotes a group of formula



“wherein G represents a fused, nono- or poly- preferably

pol yunsaturated 5 or 6-nenbered ring, whi may contain a

het eroatom from t he group conpri sing oxygen or nitrogen; 5 Rl err]
denotes -OR[err], CNor -NRerr]Rerr]; Rl err] denotes an
N- oxi de of fornmula 10 [err] R err] denot es hydrogen,

Cerr]-cycloal kyl, a (err]-alkyl, C24-al keny Q)’ Cerr]-
al kynyl group which may optionally be sub ed gtF %}ydroxy, phenyl 15
or NR7R7, wherein the two groups R7 may be'xdes 2different,

R err] denotes phenyl, which is opti onal I y substl tuted by haI ogen,
preferably fluorine, chlorine or brom ne, hydroxy,
met hoxy, Snet hyl or -NR7R7, wherein the two groups R7 nmay

be identical gt di fferd%‘ﬂote@QCH-CH ﬂw lNherelzln the %Bﬁ?lﬁ%d"ﬁﬁ&%ﬁhbsﬂtuted

derr]- cycIoaI kyl, % @H enyl, or

al kynyl group whi ch h a‘%l'})’dé%ubstltut ed by hydroxy phenyl

or NR7R7, wherein the two groups R7 nay be identical or different, 25
1-4

R6 d h | . whi.ch al| t ,
preferably f6I ore;Sng, eg%q@;?%bcyg(o%g%mg% %ﬁﬂ&? °§h€‘ﬁhl ubeﬁﬁ%?x dy, Cia-
-NR7R7, maherein the tvakyrosdydrd¥yerr] nmay be identical or different, or

30 R5 and R6 together with the nitrogen atomforma saturated or
unsaturated 5-

R3 denotes hydrogen;
R4 denotes hydroxy, CN or -NRSR6:
175
R4 denotes an N-oxide of formula
2-
.__lr;R5
R ;
RS denotes hydrogen, C4.3-alkyl, benzyl or phenyt;
20
R6 denotes hydrogen, Cy.3-alkyl, benzyl or phenyi; or

RS and R® together with the nitrogen atom form a saturated or unsaturated 5- or
25 6-membered ring, which may contain, as further heteroatoms,
nitrogen, or oxygen, wherein the heterocycle may be mono- or
polysubstituted by methyl;

R7 denotes hydrogen, C4-C4-alkyl, a benzyl or pheny! group, wherein
30 the phenyl ring is optionally mono- or polysubstituted by OH or OCHg;

optionally in the form of their racemates, enantiomers, in the form of
their diastereomers and mixtures thereof and optionally the

pharmacologically acceptable acid addition salts thereof.
35

Of particular interest are compounds of general formula (l)



" 6-menbered ring, which may contain, as further heteroatons,
ni trogen, oxygen or sul phur, wherein the t?éterocycl e may be
substituted by a branched or unbranched (err]-al kyl group, preferably

met hyl ; 35 20 Rl err]
denotes hydrogen, (Jerr]-Cerr]-al kyl R gnyl, Cerr]-alkynyl, a
benzyl or phenyl group, I |s optlonally nono- or

pol ysubstituted by OH, metXroXy or hal ogen, preferably
fluorine, chlorine or bromne; 5 R err] denotes C[err]-al kyl,
C24- al kenyl , C24-al kynyl, phenyl, benzyl QU Cerr]
-cycl oal kyl ; R err] denot es -()IIR[err] -CHerr]OR[err],

- CONR5R6 h n, Clerr]-al kyl or phenyl, 10
opt i onal Fy I'n t e formof their racemates, enantioners, in the form of
their diastereoners and mxtures thereof and opti onal ly the

phar macol ogi gal | y .accept abl e aci d .addition s 15 P |cularly
preferred ar yék‘g(}? geppie axygenen v 99%‘? @yﬁﬁar‘a b°th[%mt] aneousy
(1) 20 wherein IRPESRENY OX¥aRR Or B W@ﬁ: or nitrogen, wherein X and Y
cannot beth si mul t aneously be oxygen or nitrogen,
Z denotes a group of formula
R? R? R?
{!}Rs %?%Ra S
s' s? @ 5
15 wherein
sl denotes a group of formula
/B\V/D\R4

20
wherein V denotes oxygen, sulphur or NR7, B is ~CH2 and D may be
one of the groups —CHp, -CH»-CHy~, -CH2-CH>-CHa-,
-CH2-C(CHj3)H-, -CH2-CO or CH,-CH»-CO;

25 s1 denotes a group of formula
~ P~

v R?

wherein V and D are as hereinbefore defined,

30 st denotes piperazin-1-yl, 4-methyl-piperazin-1-yl or 4-benzyl-piperazin-
1-yl;
s1 denotes a group of formula
N, D ~

35 V w



25 - Z denotes a group of formula [err] 30

wherei n S[err] denotes a group of #8 nula

[err] 35 - wherein V represents oxygen, sul phur or NR7 and

21 B and D, which nmay be identical or different, denote a
C err] -al kyl ene, i = e I

bridge, which may be Sv:,.lrt])es':[ellq \Jtaenﬂeiré]as%é?éfﬁbb?d}é @Bgﬂéﬁﬁé{gﬁ@%%ﬁn%?
hal ogen, preferably fIQIBHPr?é,th%FﬁrB%‘/-"%e or brom ne, 5 9[err] denotes a
group of fornula wherein V and D are as hereinbefore

defi ned, S[err] denotes a grong of fornula

[err] 10 ‘

}\QW P
optionally substituted by Ci4-alkyl,
or W is a C-linked 5-or 6-membered nitrogen heterocycle which may optionally be

substituted by benzyl or Cy4-alkyl;
10

S1 denotes a group of formula
-V-W
15 wherein V and W are as hereinbefore defined;
s2 denotes a group of formula

—(CH,)570—(CH,), R’
20
Q denotes a fused-on, mono- or polyunsaturated 5- or 6-membered ring
which may contain a heteroatom selected from the group comprising
oxygen, nitrogen or sulphur,;

25 S5 denotes a group of the formula
-D-R*
wherein D is as hereinbefore defined;

R1 denotes cyclopropyl, cyclopentyl, benzyl or phenyl, wherein the phenyl
30 ring may be mono- or polysubstituted by one or more of the groups
fluorine, chlorine, bromine, Cq4-alkyl, -CF3, -CMe=NOH, -NO> or
-OR7,

R1 denotes phenyl which is substituted by a group of formula
—O—(CH,),;—R*

35 2723



“wherein Vis as hereinbefore defined and 5 represents a Cerr]-
cycl oal kyl or phenyl group which may be s Bstituted by (err]-alkyl, -
OR[err], Cerr]-aryl or hal ogen, preferably fluorine, chlorine or brom ne,

S[err] denotes a group of fornula [err] wherein B
and D are as hereinbefore defined and the two groups D and
the two grou R4 are different, 20 S er denot es
group of for | a [err]deno?es ﬁ"a" hiophens, PYlifing O PP, %'Q‘L?ﬁyrﬂfgp&?ﬁy be
defined and the two gmooms &b polgsubstitl®e&d by methyl, two groups R4 are
i dentical or different, S[err] denotes a group of fornula [err]

wherei n E denotes oxygen, sulphur or NR7 (wwth n,m=1,2 or 3 and 30
n+nm>2), and tR groupde@otqﬁn@nb@rma}nesmmbd:menedad!a}mﬁaiamxgmf,nq:adamamwge,

fluorine, chlorine or bromne, =0, ORerr], or one or nore (Jerr]-C4-al kyl
groups; S[err] denotes a
group of for Ei}| a denotes -CH=CH-phenyl, wherein the phenyi ring may be substituted
by hydroxy,;
10 R2 denotes hydrogen, fluorine, chlorine, bromine, C14-alkyloxy, Cqs-alkyl
or hydroxy;
R3 denotes hydrogen;
15 R4 denotes N-morpholinyl, N-pyrrolidinyl, N-piperidinyl, N-piperazinyl, 4-

methyl-piperazin-1-yl or 4-benzyl-piperazin-1-yl;

R4 denotes CN, NRSRS or an N-oxide of formula
o
b
Ie R
20 R ,
RS denotes hydrogen, C4-3-alkyl, benzyl or phenyl;
R6 denotes hydrogen, C4-3-alkyl, benzyl or phenyl;
25
RY denotes hydrogen, methyl, ethyl, propyl, isopropyl, butyl, tert.-butyl, a

benzyl or phenyl group, wherein the phenyl ring is optionally mono- or
polysubstituted by OH or OCH3,

30 optionally in the form of their racemates, enantiomers, in the form of

their diastereomers and mixtures thereof and optionally the
pharmacologically acceptable acid addition salts thereof.

35 Also of particular interest are compounds of general formula (1)



[err] - wherein V and D are aieher ei nbef ore defined and

Wnmay be a group of the formula 5 [err] 10 optionally
substituted by halogen, =0, -0 Rerr], -OCO Rerr], (err]-alkyl, Cerr]-
al kenyl or (err]-alkynyl, wherein E denotes oxygen or NR7 and n, m |

may be 0, 1 or2, or Wis a Clinked 5- or 6-nenbered
het erocyclic group which contains one or nore heteroatons from
the group conprising 15 nitrogen, oxygen or sul phur and may
optionally be substituted by benzyl or ([err]-alkyl;
S[err] dgnotes a group of formula -V-W 20
wherein V and Ware as hereinbefore defsi negq, S[err] denotes a group
of formula [err] 25 ?&hqf ¢ and D are as herei nbefore
defi ned, S[err] denotes a group of f%i? | a
®
wherein

10
X and Y denote oxygen or nitrogen, where X and Y do not both simultanecusly
represent oxygen or nitrogen,

15 Z denotes a group of formula
R® R?

s' ‘I:ID 5
wherein

st denotes a group of formula
20
B, P~

wherein V denotes oxygen, sulphur or NR?, Bis~CH; and D may be
one of the groups —CH,, -CH,-CH;-, -CH>-CH»-CH,-,

25 -CH>-C(CHs)H-, -CH>-CO or CH,-CH,-CO;

st denotes a group of formula

D
\V/ \R4

30 wherein V and D are as hereinbefore defined,

st denotes piperazin-1-yl, 4-methyl-piperazin-1-yl or 4-benzyl-piperazin-

1-yk;

st denotes a group of formula

35
~,,7 D ~

Vv w



30 [err] 23

wherein V and D are as herei nbefore defi n@&, Q denotes a
fused-on, nono- or pol yunsaturated 5- or 6-nenbered

het erocyclic ring which may contain one or nore heteroatons fromthe 5

group conpri sing OXYQWheréiriV%ﬂrD%fre%%'H?é?éfnbeﬂﬂd dﬁhe@%h@W'nﬁd% Fébresent a

substituted by OR err] NRSEBT Pa CN, nitro, CF3, COOR[err

al kyl, Cerr]-al kenyl ﬁ S5 denot es a group
of formula 10 -D- Rerr]

wherein D is as hereinbefore definedMe R err] denot es benzyl
or phenyl, wherein the phenyl ringNmfy optionally be nono-

or pol ysubstltut ed by one or nore o foll owi ng gr 15

fluorine, chlorine or bromne, (e - r]-al kyl, -£g¥3, =NOR[ err]
(wherein the groups R err] may be“dentical or diffefent), -Nwe2, Net?2,
- NCIerr% or -ORerr], R err] denot es phenyl, which is
substituted byagroup of formula 20 [err] with the
proviso that V is oxydatiopaliwsybsiituted bypneadtls a Jerr]-al kyl

bridge, 25 R err] denot es a G or Nlinked 5 or 6-nenbered
het erocycl e

i NS on nore heteroatons fr
The om0 Wil g C-inked 5-or 6-memBefeq hiiogen NetRipREHeAICE M, oPiRnAI e
optionally be nono- orsubstituted by benzyl or Cq4-alkyl;
10

S1 denotes a group of formula
V-wW
15 wherein V and W are as hereinbefore defined;
Q denotes a fused-on, mono- or polyunsaturated 5- or 6-membered

heterocyclic ring which may contain a heteroatom selected from the
group comprising oxygen, nitrogen or sulphur;
20

S5 denotes a group of the formula
- D-R*
25 wherein D is as hereinbefore defined;
R1 denotes cyclopropyl, cyclopentyl or phenyl, wherein the phenyi ring

may be mono- or polysubstituted by one or more of the groups
fluorine, chiorine, bromine, C14-alkyl, -CF3, -CMe=NOH, -NMe;,, -NO2
30 or -OR7,

R1 denotes furan, thiophene, pyridine or pyrrole, which may optionally be
mono- or polysubstituted by methyl,

35 R1 denotes norbornane, norbornene, adamantane or noradamantane,



" pol ifsubst Ituted by benzyl, nethyl, fluori 5@ chl orine, bromne or 30
pr

hydr oxy, R err] denot es cyc opyl, cyclopentyl or
cycl ohexyl; which is optionally substituted by =0 or -OR7,
35 R err] denot es nor bornane, norbornene, dicycl opropyl nethyl,
adamant ane R denotes @Hﬂgm?wtﬂﬁ@ew\thecﬁh@f nﬁgtm@waélsnbsmuted
substituted by rret hyl , b R err denotes a group of formula
24 [err] yFEPQ’Pfy denot es - CH=CH phenyl, wherein the
phenyl ring may be substituted by net hoxy or hydroxy,
Rl err] rZlenot ESW n r I .
Gerr]-alkyl oxy Jort %@ﬁ?drobEHoﬂu&% %Eh‘?fnb Bhd?\émg @Mré‘ﬂ(yloxy, Cﬁ[‘e?“ﬁ‘
denot es hAydrogen; or hydr@x; r | denot es hydroxy, CN or -NR5R6; 15
Rl err] denotes an N-oxide of fornula
R3 denotes hydrogen;
R4 denotes CN, NROR® or an N-oxide of formula
10
o
s
I, R
R .
R4 _ denotes N-morpholinyl, N-pyrrolidinyl, N-piperidinyl, N-piperazinyl, 4-
15 methyl-piperazin-1-yl or 4-benzyl-piperazin-1-yi;
RS denotes hydrogen, C4-3-alkyl, benzyl or phenyi;
RE denotes hydrogen, C4-3-alkyl, benzy! or phenyl;
20 )
R7 denotes hydrogen, methyl, ethyl, propyl, isopropyl, butyl, tert.-butyl, a

benzyl or phenyl group, wherein the phenyl ring is optionally mono- or
polysubstituted by OH or OCH3,

25 optionally in the form of their racemates, enantiomers, in the form of
their diastereomers and mixtures thereof and optionally the
pharmacologically acceptable acid addition salts thereof.

30 Also of great interest are compounds of general formula (I)
RL NGz
X=Y

(1)

35 wherein

XandY denote oxygen or nitrogen, where X and Y do not both simultaneously
represent oxygen or nitrogen,



err] - R err] denotes hydrqgen, (err]-al kyl, benzyl or

phenyl ; 20 R err] denot es hydrbgen, ([err]-al kyl, benzyl or
phenyl ; or- R5 and R6 together with the nitrogen atomforma
saturated or unsaturated 5- or 25 6- menbered ring, which may
contain, as further heteroatons, ni trogen, or oxygen,
wherein the heterocycle nay be nono- or pol ysubstituted by
met hyl : Z R err] denotes adpoop ef fonrlii@gen, Clerr]-Cerr]-alkyl, a
benzyl or phenyl group, wherein 30 the phenyl ring is

optionally nono- or polysubstituted %ﬁ OH or OCHS;
optionally in the formof their raceiate enanti oners, %n the form of

their diastereoners and m xtures thetef and opti onal | A
phar macol ogi cal | y accept abl e aci ddigion salts t ‘\

5 o

particular interest are conmpounds 0O emet al fornul a

25 [err] s! (1) 5
s |
wherein
st denotes a group of formula
10
~ /D\ 4

\Y% R

wherein V denotes oxygen, sulphur or NR7 and D may be one of the
groups —CHa, ~-CH2-CHa-, -CH,-CH2-CH»-,

15 -CH,-C(CH3)H-, -CH>-CO or CH2-CH2-CO;
st denotes piperazin-1-yl, 4-methyl-piperazin-1-yl or 4-benzyl-piperazin-
1-vi;
20 ST denotes a group of formula
' ~ Y, ~ D ~ W

wherein V and D are as hereinbefore defined and W may represent a
group of the formula

=
or W is a C-linked 5-or 6-membered nitrogen heterocycle which may
optionally be substituted by methyl;

25

S1 denotes a group of formula
30
V-w
wherein V and W are as hereinbefore defined;



"'5-mhérei n X and Y denote oxygen or hérogen where X and Y do not both

si nul t aneousl y r epr esent oxygen nitrogen, 10 Z

denotes a group of formula [err] wherein Slerr]
denotes a group of formula [err] 20 wherei n V denotes oxygen,
sul phur or NRlerr], B is -CH2 and D may be one of the groups

Do 00, G5 o[ elPpiotes & fusegsan, mang- bRt Ale, 65 O GPpmbered

wherein V and D are ahekenoeyciisaing whithfrhagdontairsd hete3patarh selected from the
denot espi perazi n-1-yl . 4- = =1 4 benzyl - pi perazi n-
1-yl; Slerr] gré%ﬁéﬁléglsgfgm Q*rﬁ!t}’é a [err]

5

S5 denotes a group of the formula
- D-R*
10 wherein D is as hereinbefore defined;
R1 denotes phenyl which may optionally be mono- or polysubstituted by

one or more of the groups fluorine, chlorine, bromine, methyl, ethyl, n-
propyl, isopropyl, n-butyl, tert. butyl, -CF3 or -ORY,
15 _
R1 denotes furan, thiophene or pyridine, which may optionally be mono-
or polysubstituted by methyl,

R2 denotes hydrogen, fluorine, chlorine, bromine, methyl, methyloxy or
20 hydroxy;
R3 denotes hydrogen;
R4 ~ denotes NRORS or an N-oxide of formula
25
o
l+
_hlje\Rs
R .
R4 denotes N-morpholinyl, N-pyrrolidinyl, N-piperidinyl, N-piperazinyl, 4-

methyl-piperazin-1-yl or 4-benzyl-piperazin-1-yi;
30
RS denotes hydrogen, methyl, ethyl, n-propyl, isopropyl, benzyl or phenyl;
R6 denotes hydrogen, methyl, ethyl, n-propyl, isopropyl, benzyl or phenyl;

35 R7 denotes hydrogen, methyl or ethyl,



26 ¢ wherein V and D are as herei nbefore defined and W may
represent a group of the3Bornul a [err] 5

optionally substituted by (ferr]-al kyl, or Wis a Clinked 5-or

6- menbered nitrogen heterocycle which nmay optionally be

substituted by benzyl i Ghay id ol f¥h: ofjtﬁel(/race\wactéi enantiom&&NH i R fordf otih

of formula erein
V and Ware as herei niaeisdiasiersomers and mixturegjtaerepf and optiogaliyothes a gr oup

of formul a pharmacolo ica acceptable acid addition salts thereof.
-(CHerr])[err]-O(CHerr]) g] Ryerr Q denotes a

fused-on, nono- or polyunsaturated 5- or 6 menbered ring
whi ch may dBoiediver,pdrtitelap ihpontamdeeistatthched o the compopnds op geaersd formula (1)
oxygen, nitrogen or sul phur;

RLANS -7
o

{))
10
wherein

XandY denote oxygen or nitrogen, but X and Y do not both simultaneously
represent oxygen or nitrogen,
15

Z denotes a group of formula

20

wherein

s denotes a group of formula 5
25 \V/ \.R4
wherein V denotes oxygen and D may be one of the groups —CHy, -
CHz-CHz-, -CHz—C(CHa)H- or CHz—CHz—CO;

s1 denotes N-piperazinyl or 4-benzyl-piperazin-1-yl;
30
st denotes a group of formula
D
v Tw

wherein V and D are as hereinbefore defined and W may represent a
35 group of the formula



25 'S5 denotes a group of the f®nul a

- D- K wherein D is as hereinbefore defined,
Rl err] denotes cycl opropyl, cyclopentyl, benzyl or phenyl, wherein
t he phenyl 30 ring may be nmono- or polysubstituted by one or
nore of the groups M fluorine, chlorine, brom ne,
Cerr]-alkyl, -CF[err], - CMe=NOH, - YRice or -Rerr],
Rl err] denot es phenyl ich is substitute group of fornula
35 -0(CHerr])[e err]
27 R err] denot furamw~t hi opheneg& pyri or pyrrole,
whi ch may optionally be nono- or pol ysubstituted by
methyl, 5 Rl err] denot es norbornane, norbornene, adamantane or
nor adamant ane, Rl err] denotes - CH=CH phenyl wherein the
- phenyl ring may be subpstitute b dr ox err
denot €% hydrogen, fPUYY isn%% ch'k%’r $-9€ 6-meprheted n@r%gqr{bgﬁqg%xgg,whlc ]
Cerr]-alkyl optlonallg be sulistititetdyyiethyl; R3 denot es
hydr ogen; 15 R4 enot es N-nor phol i nyI N-pyrrolidinyl,
N pi peridinyl, N-piperazinyl, 4- met hyl - pi perazin-1-yl or
4- benzyl - pBfer azi n- depbtes a group dffermiila denotes CN, NR5R6 or an
N- oxi de of fornmula
10 V-W

wherein V and W are as hereinbefore defined;

Q denotes a fused-on, mono; or polyunsaturated 5-membered
15 heterocyclic ring which contains oxygen as heteroatom;
s° denotes a group of the formula
- D-R*

20
wherein D is as hereinbefore defined;

R1 denotes phenyl which may be mono- or polysubstituted by one or
more of the groups fluorine, chiorine, bromine, methyl, -CF3,
25 hydroxy, methyloxy or ethyloxy,
R1 denotes furan, thiophene or pyridine;
R2 denotes hydrogen, fluorine, chlorine or methyl;
30 '
R3 denotes hydrogen;
R4 denotes NRSRS |
35 R4 denotes N-morpholinyl, N-pyrrolidinyl, N-piperidinyl or 4-methyl-

piperazin-1-yl;



“er r"]‘ - R err] denotes B§drogen, (err]-al kyl, benzyl or

phenyl ; R6 denot es hydrogen, ([err]-al kyl, benzyl or phenyl;
25 Rl err] denot es hydrogen, nethyl, ethyl, propyl, isopropyl,
butyl, tert,gbutyl, benzyl or phenyl grau erein the
phenyl ri nS{ s opti (S%QPF%? Mggela,rmethyl, e‘%ﬂﬁ n-prop}H, '%ﬁf%@th‘&%ztyﬁg'éaﬁﬁwlm
or OCH3, 30 optionally in the formof their racemates,

enantionerggin the %@%E@Isgﬁn%qrfage?,hrgethyl, ethyl, nig?6byI, gbgﬁaﬁr[faco gP”é‘Qﬂ?g}V“-

m xtures thereof an
acceptabl e acid addition salts thereof. 35 Also of particular interest

alf e cogpounds of gerptishalyPintbdofrh bf their racemates, enantiomers, in the forra%fl er r]
(h their diastereomers and mixtures thereof and optionally the
pharmacologically acceptable acid addition salts thereof.

10 Particularly preferred according to the invention are compounds of general formula

)]
RL(ng
X=Y

15
wherein
XandY denote oxygen or nitrogen, but X and Y do not both simultaneously
represent oxygen or nitrogen,

20
Z denotes a group of formula

R® R?

s’ e 5
wherein

s 81 denotes one of the groups —O-CHy-CHa-R*, O-CH,-C(CHa3)H-R?, -O-
C(CHz3)H-CHx-R* or -CH,-CH,-CO-R*;

st denotes 4-benzyl-piperazin-1-yi;
o 81 denotes one of the groups
-O-CH>-W or -O-W
wherein

35 W is a C-linked 5-or 6-membered nitrogen heterocycle which may
optionally be substituted by methyl;



, 36
“kerein 10 X and Y denote oxygen or nitrogen, where X and Y do not both

si nul t aneousl y represent oxygen or nitrogen,
denotes a qgroup of f Slerr]
denotes a gﬁoup of f f@L ‘{'81‘ fnono- or PO'Y“”S%F\M}@fj?"WWFEIS oxygen,
sul phur or NR7, B ISweté]ﬁ%yaﬁtdeb mh}crbeontams oxygen @schalérdateémgr oups
-CHerr],. CHZ CH2-, -CH2- CHz- CH2-, -CH2-C(CH err])H, -CH2-CO or -
CH2- CH[err] Slerr] denotes a group of formula [err] 30
wherein V a$1d D ar e dendies aigrbep of thedfonmmal—CHx-R*; S[err] denot es
plpera%ln 1-yl, 4-nmethyl-piperazin-1-yl or 4-benzyl -pi perazin- 1
-yl ; S[el’Ji] denotes a group of formula 35 [er !

denotes phenyl which may be mono- or polysubstituted by one or

more of the groups fluorine, chlorine, bromine, methyl, -CF3,
hydroxy, methyloxy or ethyloxy,

o R denotes thiophene;
R2 denotes hydrogen, fluorine, chiorine or methyi;
R3 denotes hydrogen;
15
R4 denotes NRORS
R4 denotes N-pyrrolidinyl or N-piperidinyt;
20 RS denotes hydrogen, methyl, ethyi, isopropyl, benzyl or phenyl;
R6 denotes hydrogen, methyl, ethyl, isopropyl, benzyl or phenyl;

optionally in the form of their racemates, enantiomers, in the form of
25 their diastereomers and mixtures thereof and optionally the
pharmacologically acceptable acid addition salts thereof.

The term alkyl groups (including those which are components of other groups, e.g.
alkylene bridges), unless otherwise stated, denotes branched and unbranched aiky!

s0 groups having 1 to 10 carbon atoms, preferably 1 - 4 carbon atoms. Examples
include: methyl, ethyl, n-propyl, isopropyl, butyi, isobutyl, sec.butyl, tert.-butyl, pentyl,
isopentyl, hexyl, heptyl and octyl. The groups methyl, ethyl, butyl or tert.-butyl are
also referred to by the abbreviations Me, Et, Bu or tBu.



37
29 o wherein V and D are as herei nbefore defined and W

may represent a group of the formula
Me [err] 5
optionally substituted by (ferr]-al kyl, or Wis a Clinked 5-or

6- menber enluéast ém@mnsa%zpébﬁ@acg sﬁﬂut‘éﬂ amyl g@@@p@ﬂﬁblhmd@mose which

substltuted oup

of fornmuf o¥1en?s o{y other gr upsB ]may cglrry one or\moreﬁjﬂig following su%s{a tsuent%,{{gy ei n
V and W exanme Heleger dfydrexyd efersapto, C1-g-alkyldy, amino, alkyldemntb es a

ht or oby SRS, K. ?@tﬁob%‘@ﬁr?sacﬁ%‘?@r@?% LaSTeaa iy

group conpri sing oxygen nitrogen or sul phur; S5 denotes a
group of t
oc ExBfngI88 Wm/ﬂ(engl %roups élncludlg]nég tglors].e vmn?ré are Part oJ other groupRi incityd¥

denot es ByRNARdY unbianchpd alkanyd gf%i@rﬂﬂvmgﬁé? |0rpﬁrh€n[ﬁ§%ﬁﬁ'§l quﬂfjibly 2
may be ned@-carbolatorfg b tHeytideé dleastcorts doutble bdind, eay.ahe&iliéyl groups

16 mentioned above if they have at least one double bond, such as vinyl (provided that
no unstable enamines or enol-ethers are formed), propenyl, iso-propenyl, butenyl,
pentenyl and hexenyi.

Unless otherwise specified, substituted alkenyl groups (including those which are
15 part of other groups) may for example carry one or more of the following

substituents: halogen, hydroxy, mercapto, C1-g-alkyloxy, amino, alkylamino,

dialkylamino, cyano, nitro, =0, -CHO, -COOH, -COO-C1-g-alkyl, -S-C4-g-alkyl.

Examples of alkynyl groups (including those which are part of other groups) are
20 alkyny! groups having 2 to 10 carbon atoms provided that they have at least one
triple bond, such as ethynyl, propargyl, butynyl, pentynyl and hexynyl.

Unless otherwise specified, substituted alkynyl groups (including those which are
part of other groups) may, for example, carry one or more of the following

25 substituents: halogen, hydroxy, mercapto, C1-g-alkyloxy, amino, alkylamino,
dialkylamino, cyano, nitro, =O, -CHO, -COOH, -CO0O-C4-g-alkyl, -S-C4-g-alkyl.

Examples of cycloalkyl groups having 3 - 6 carbon atoms include cyclopropyl,
cyclobutyl, cyclopenty! or cyclohexyl, which may also be substituted by branched or

30 unbranched Cys-alkyl, hydroxy and/or halogen or may be substituted as
hereinbefore. The term halogen generally refers to fluorine, chiorine, bromine or
iodine.

The term aryl denotes an aromatic ring system having 6 to 10 carbon atoms which,
35 unless otherwise specified, may for example carry one or more of the following
substituents: Cq-g-alkyl, C1-g-alkyloxy, halogen, hydroxy, mercapto, amino,



"'fl»uc:):rine, chlorine, bromne, (err]-al k§/3I8, -CF3, -CMe=NOH, -Nwe2, -NO2 30

or -ORY, R err] denot es furan, thiophene, pyridine or
pyrrol e, which may optionally be nono- or pol ysubstituted

by met hyl alkylagino, dialiyigmino, Crae spars, nitte b&3H@n SO beCOERE 1-additniSane or
nor adamans AREy kvl is phenvi. 30 Rierr]
denotes - CﬁéeCIa—I‘-%h;]hﬁ ?re\r\ﬁré?%?rqylt%%u%ﬁe%y?nyri ng may be substituted

by hydroxy; Rl err] denot es hydrogen, fluorine, chlorine,

bromi ne, EXamnplesdfiN-linked ;ﬁh& blip$ obgeneral formula NRIR®yibladey; pyrrole, R3
]9 gpﬁhf; n grro[%ggp ﬁ)yrrolidine, - eqrgfn pyﬁrolidine,df-rﬁg%tﬁilpgg\'rb@ﬁ%%w%?ipﬁ{'ﬂ, !})I'iﬁ)é(rbczi%e?f
N- pyr r ol iNtnmgthylpiperapioe; Ni-ethyipipérpziper Nz{nagiopyB-pipérazine,

met hyl - pigperazin-1 -yl o - .0 in-1 <l . .. rr]

denot es hr?/) ?re g‘ég@f&e&?[’b?aﬁPé?ﬁ&ﬁ%yh ;ry?h%ﬁ?ﬁié‘%y ?n;ud\é&ole, lmldazoﬁ[]&
imidazolidine, pyrazole, pyrazoline, pyrazolidine, preferably morpholine, N-
benzylpiperazine, piperazine and piperidine, whilst the above-mentioned

10 heterocycles may be substituted by Ci4-alkyl, preferably methyl.

Examples of C-linked 5- or 6-membered heterocyclic rings which may contain
nitrogen, oxygen or sulphur as heteroatoms, include furan, tetrahydrofuran, 2-
methyltetrahydrofuran, 2-hydroxymethylfuran, tetrahydrofuranone, y-butyrolactone,

15 a-pyran, y-pyran, dioxolane, tetrahydropyran, dioxane, thiophene, dihydrothiophene,
thiolane, dithiolane, pyrrole, pyrroline, pyrrolidine, pyrazole, pyrazoline, imidazole,
imidazoline, imidazolidine, triazole, tetrazole, pyridine, piperidine, pyridazine,
pyrimidine, pyrazine, piperazine, triazine, tetrazine, morpholine, thiomorpholine,
oxazole, isoxazole, oxazine, thiazole, isothiazole, thiadiazole, oxadiazole,

20 pyrazolidine, whilst the heterocycle may be substituted as specified in the definitions.

"=0" denotes an oxygen atom linked via a doubie bond.

The present invention describes compounds which surprisingly have a high affinity

25 for the following types of receptor: "Na* channel site 2" binding site, histamine H1
receptor, 5-hydroxytryptamine 1A receptor, 5-hydroxytryptamine 2A receptor, Sigma
receptor. In addition, these compounds exhibit an antagonistic activity at the AMPA
receptor. The neuroprotective activity of the compounds according to the invention
was also confirmed on an animal model. In the light of these findings, the

30 compounds according to the invention may be used in neurodegenerative disorders
and cerebral ischaemia of various origins.

The compounds according to the invention may be prepared using known methods,
e.g. as follows.

35
In a first step, a nitrile of general formula (1) is reacted, following methods known
from the literature (L.F. Tietze, T. Eicher, "Reaktionen und Synthesen im Organisch-
chemischen Praktikum und Forschungslaboratorium”, 2nd Edition, 1991, published



'fREeFF]' denot es hydrogen, C[err]-%?kyl, benzyl or phenyl; 20
Rl err] denot es hydrogen, nethyl, ethyl, propyl, isopropyl, butyl,
tert.-butyl, a benzyl or phenyl group, wherein the phenyl

ring is ﬁ?@é&?@"lfmemé%rlég’ of Stuttgart New York I%Ob%}'k%ﬁfﬂ ﬁWr%le‘&)ﬁ'nQé' tgr OCH3,
5 enant ] omers, in

2 elr c
Zhe 1 or nPbiain an SRk of geRpial form e (2) b 1f.SCRRer st oRclions  ond
opt i onal ktgnditiens, the reaction of this amwmel(agmhlﬂenzam derigativeslofigenérabn

sal s {Ne6ARla (3) WobliiRecby ALERLPhIL YrE5hs Bas 48 TRAMRAIBIEY oAl | O™l

wher ei ﬂ Formulaq4anBenzoic agighderivativeg €3) whichicarydanctionalised side ghai r&mayst

g({t h si ”BUU’%H%‘?HF%}Y%PIegrotectm roups z%r%ﬂ!s"eﬂe“t oxygen or nitrogen,

entesa of formul a [err]
The base may be an alkali metal or alkaline earth metal alkoxide, e.g. of methanol,
ethanol, isopropanol, n-, sec- or tert-butyl alcohol. Examples of suitable alkali metal
70 and alkaline earth metals include lithium, sodium, potassium, magnesium and

calcium. Sodium methoxide, sodium ethoxide, sodium isopropoxide, potassium-tert-
butoxide and potassium ethoxide are particularly preferred as bases. In addition,
alkali metal or alkaline earth metal hydrides may be used as bases according to the
invention.

15 Diagram 1:

R?

s
NH, COH @

R'—CN + NH,OH —» R'—X —
1 NOH
Q) R? @ R
L-D-Ré
R'— N —> RN n
3 Nu (5~ ¢ 3 S
N-O RS N-O RS
Diagram 1: (4) (Ia’)
wherein L'= [eaving group, such as chlorine, bromine or alkyloxy;
20 L= leaving group, such as chlorine, bromine, iodine or methane sulphonyl;

Nu= OH, SH, NH2 = VH as hereinbefore defined or
Nu= -B-OH, -B-SH, -B-NH3 = B-VH as hereinbefore defined;
sn=g81, 82, 53, 54 or S5 as hereinbefore defined.

The modification of the side chain to form the oxadiazole derivatives of general

25 formula (la") is carried out according to Diagram 1 by a final reaction of (4) with
electrophilic compounds of general Formula (5). In order to do this, the oxadiazoles
(4) are mixed with the electrophilic compounds (5) after the addition of a base in an
inert solvent at ambient temperature and after a period of up to 1 hour, preferably 15
to 30 minutes, the mixture is refluxed for 4 to 12 hours, preferably 6 to 8 hours. After



B wher ei n S[err] 40 denotes a group of fornmula 10
[err] wherei n V denotes oxygen, sul phur or NR7 and D may be
one of the groups -CH2, -CH2-CH2-, -CHerr]- CH[err] CH2-, 15

-2 O Bty 16 SRR BB 3 FiRiyent o 18 by ot/ 5098 $ha he
1-yl; 2@rodjaiis purified aftedwashing ancbdmmg by crystallisation ¢rchrbmatography.
wher ei n KC%BFH P? 1% %é‘ﬁniéﬁh@? “%lgél?ﬁ%tﬂe&r' ﬁﬁéhn@é’aﬁm ﬁ?éta%%ﬁirﬁ%%ﬁ%g? be used

group of t Wis a
6- menber é‘& $€8og wdridescyisadiym; ithiymyand potassmm as Mﬁhaﬁmﬁweﬁym and

subst i B utcaltil dretpigferred. Suitdble inert solvdmsoérésdlmaﬁﬂfd@mﬁmﬁér metityiele

V- chioride and cirM]ic thirs s &K aé/\{e%ra%y%ro ran or preef(e)rr bly A§Ixa8S! In addition,
the base used may be an alkali metal or alkaline earth metal alkoxide, e.g. of
methanol, ethanol, isopropanol, n-, sec- or tert-butyl alcohol. Suitable alkali and
alkaline earth metals include for example lithium, sodium, potassium, magnesium,

10 calcium, sodium methoxide, sodium ethoxide, sodium isopropoxide, potassium-tert-
butoxide and potassium ethoxide. According to the invention, alkali or alkaline earth
metal hydroxides of lithium, sodium and potassium as well as magnesium and
calcium may also be used, but preferably sodium hydroxide, potassium hydroxide,
lithium hydroxide and calcium hydroxide are used in an alcoholic or aqueous

15 solution.

Oxadiazoles of general Formula (la), which carry a heteroaromatic ring instead of the
phenyl ring shown in (Ia"), may be prepared analogously.

According to Diagram 2, the reaction of aromatic nitriles of general Formula (6) with

20 electrophilic compounds of general Formula (5) leads to the aromatic cyanides of
general Formula (7) substituted by the side chain SN (n=1,2,3,4). For this purpose,
the nitriles (6), after the addition of a base, are deprotonated in an inert solvent at
ambient temperature or with heating, preferably to 40 to 80°C, and then mixed with
electrophilic compounds (5). The resulting solution is heated to 40 {o 80°C for a

25 period of 0.25 to 2 hours and after cooling to ambient temperature the solvent is
eliminated in vacuo. After washing and drying, the product is used directly, without
further purification, in the next step. According to the invention, alkali or alkaline
earth metal hydrides, preferably hydrides of sodium, lithium, potassium, as well as
magnesium and calcium may be used as bases. Suitable inert solvents are

30 dimethylformamide, methylene chloride and cyclic ethers such as tetrahydrofuran or
preferably dioxane.

35



~32 Q denotes a fused-#fyi, nono- or pol yunsaturated 5- or

6- menber ed het erocyclic ring which nay contain a
het er oat om sel ected fromthe group conprisi ng oxygen or
nitrogen_ 5 S5 denotes a group of the formula
- DR[erP]agra‘Ibz- wherein D is as hereinbefore defined;
Rl err] deRrat es phenyl which may opRkonally be nonoRZ2or pol Klgbst i t ut ed
by ©ne or nore of the grQupsci uorine, or /g, bromi ne,
met hyl , ethyl, L-D-R* pr op rSopr oNKLOH n- , tAQH butyl,
-CF3 or -OR7, R err] —8en furan, tH 0 or pyridine,
whi ch may opti be nong) or poly Ngat ed by
met hyl , R3 R[erl¥] denot es hydR')’gen, %nl uori ne, @ | orine, brom ne,
net hyl, methyl of8) or 20 , hy@oxy; R[ €3) ]
denot es hydrogen; R[«arr] R%denot es NRSR6 or an N-oxide of fornula
25 )\—R1 R3
L (9' N R'
e
N-O
(b%)
wherein L'= leaving group, such as chlorine, bromine or alkyloxy;
5 L= leaving group, such as chlorine, bromine, iodine or methane sulphonyl;

Nu= OH, SH, NH5 = VH as hereinbefore defined or
Nu= -B-OH, -B-SH, -B-NH2 = B-VH as hereinbefore defined;
sn=g1 82 83, 54 or S5 as hereinbefore defined.

10 These nitriles may be converted in known manner (L.F. Tietze, T. Eicher,
"Reaktionen and Synthesen im Organisch-chemischen Praktikum und
Forschungslaboratorium", Georg Thieme Verlag, Stuttgart, 2nd Edition, 1991, p. 340)
into the aromatic amidoximes of general Formula (8). In a basic medium these
amidoximes when reacted with the carboxylic acid derivatives (9) yield the

15 oxadiazoles of formula (Ib"). For this purpose the amidoximes (8) are dissolved with
the carboxylic acid derivatives (9) in an inert solvent, preferably an alcohol, most
preferably ethanol, and heated with the action of a base. After cooling to ambient
temperature, the solvent is largely distilled off in vacuo and after washing and drying
the product is purified by crystallisation or chromatography. Suitable bases include

20 alkali or alkaline earth metal alkoxides, e.g. of methanol, ethanol, isopropanol, n-,
sec- and tert-butyl alcohol. Suitable alkali and alkaline earth metals include lithium,
sodium, potassium, magnesium and calcium. Sodium methoxide, sodium ethoxide,
sodium isopropoxide, potassium tert-butoxide and potassium ethoxide are
particularly preferred as bases.

25
Oxadiazoles of general formula (Ib) which carry a heteroaromatic ring instead of the
phenyl ring shown in (Ib') may be prepared analogously. Oxadiazoles of general
formula (Ib) which are further functionalised in the side chain may be obtained using
suitable protecting groups.

30
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30

R err] denot es N-nor phdli nyl, N-pyrrolidinyl,
di nyl, N-piperazinyl, 4- nmet hyl - pi perazin-1 -yl
pi perazin-1 -yl; 30 Rl err] * denot es hydrogen, nethyl,

or

@Eé&f?#qle'd%?ﬁ%ﬁ@é@ of Qgﬁgr?él FBFmQQGK%} whg:h carry &ﬁ%bhalp subggﬂﬁ&? tes

by a {ﬁgymgggrqmﬁggraromga{uﬁyqngdnamb@ﬁonverted accordlng to the invention

mto compo@fids @f‘gélhé’ral F'oﬁhﬁlaf(P) BY Péadtivgy witth ﬂf@ﬁﬁél@éﬁhma oM PURIdS,
di a%er eoners and m xtures thereof and

|q3 geperal formula (11 ?[b

in

logically acceptable acid addition salts
5 Moreover, partlcular I nportance is attached to the conpounds

a (I) [err] 1) 10
%'abpéfﬂgin denot e ooxygen or nitrogen, but X, and Y do not both

eously repy¥esent oxygen or nitrogen;* 15 Z
a group of fornula

r N HR
R\« Q L (11) \( Sn
X-Y

3 X-Y 3
(10) ()

wherein L— leaving group, such as chlorine, bromine, iodine or methane suiphonyi;
=-B-V-D -V-D whereln B, V and D are as hereinbefore defined;
sh=51, 52, 53, 54 or S5 as hereinbefore defined.

For this purpose, the compounds (10) are dissolved in an inert solvent and, after the
addition of the nucleophilic compound (11), heated to 50 to 120°C for a period of 0.5
to 2 hours, preferably 1 to 1.5 hours. After cooling to ambient temperature the
solvent is largely distilled off in vacuo and after washing and drying the product is
purified by crystallisation or chromatography.

Suitable inert solvents include dimethylformamide and methylene chloride as well as
cyclic ethers such as tetrahydrofuran or preferably dioxane.

Oxadiazoles of general Formula (I) which carry a heteroaromatic ring instead of the
phenyl ring shown in Formula (I') may be prepared analogously. Oxadiazoles of
general Formula (I) which are further functionalised in the side chains may be
synthesised using suitable protecting groups.

The present invention will be illustrated by means of the following descnptlons of
synthesis provided by way of example.



"'[‘e'rr';]'= ‘ 20 wherein S[erﬁ denotes a group of formula
[err] wherein V denotes oxygen and D may be one of the groups
-CH2, - CH2- CH2-, -CH2-C(CH3)H or CH2-CH2-CO S[err]

denot es Examjste az usa?a [2(N N-Dﬁﬁéthlym|ﬁeyétnyllb>é'méthyl3&1enyl}-§[pwehbl 1,2,4-
denotesﬁg%gﬁ(@ ormula [err] wherein'V and D are as

her ei nbe?% Pi ned and Wnmay represent a 35 group of the formula
34 [err] N

\ N
N-O
OS
Me’N'Me
a) Preparation of the benzoic acid amidoxime:

5 14 g of hydroxylamine hydrochloride are dissolved in 50 ml water and, with stirring
and cooling with ice, mixed with 16.8 g of sodium hydrogen carbonate. To this
mixture is added a solution of 10.3 g of benzoic acid nitrile in 100 ml of ethanol and
refluxed for 3 hours. Then the ethanol is evaporated in vacuo and the residue is
extracted twice with diethylether. The combined ether phases are dried over sodium

10 sulphate and concentrated by evaporation. The residue (13.4g = 98.5% of theory) is
used in the reaction of cyclisation without further purification.

b) Preparation of 5-(2-hydroxymethyl-phenyl)-3-phenyl-1,2.4-oxadiazole:

15 1.36 g of benzoic acid amidoxime are added to a freshly prepared solution of 0.46 g
of sodium in 50 mi of anhydrous ethanol and stirred for 15 minutes. Then 2.68 g of
phthalide are added with stirring and the mixture is refluxed for 15 hours. The dark
red solution is evaporated down in vacuo and the residue is taken up in water. ltis
neutralised with 2 N hydrochloric acid and extracted with dichloromethane. The

20 organic phase is dried over sodium sulphate, concentrated by evaporation and
chromatographed with dichloromethane/methanol (98:2).

Yield: 1.2 g (48% of theory).

c) Preparation of 5-{2-[2-(N,N-dimethylamino)ethylloxymethyi-phenyl}-3-phenyi-
25 1,2.4-oxadiazole:

1 g of 5-(2-hydroxymethyl-phenyl)-3-phenyl-1,2,4-oxadiazole is dissolved in 20 ml of
DMF and combined with 0.2 g of sodium hydride (60% in oil). Then the mixture is
stirred for a further 30 minutes at 20-23°C and a mixture of 2-N,N-

30 dimethylaminoethyl chloride and 0.22 g of sodium hydride (60% in oil) in 20 ml of
DMF which has previously been stirred for 30 minutes is added. This mixture is
heated to 100°C for 5 hours, then the solvent is evaporated in vacuo. The residue is



5 or Wis a Clinked 5-or 6-nggbered nitrogen heterocycle

whi ch may optionally be substituted by nethyl; Sl
denotes a group of formula 10 -V - W
wherein V and Ware as herei nbefore defi ned; Q denotes a

fused-on, naken uprinpedtennecidifiedtveith 2Nrhydpecisidrid acid and extracted with ethgtycl i c
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Example 2: 5-{2-[2-(N, N-d|methylammo ethyl]loxy-phenyl}-3-phenyl-1,2,4-oxadiazole

N,Me

10 Me
a) Preparation of 5-(2-hydroxyphenyl)-3-phenyl-1,2,4-oxadiazole:
6.8 g of benzoic acid amidoxime and 15.2 g of methyl salicylate are dissolved in 150
mi of anhydrous ethanol, mixed with 2.3 g of sodium and heated 3 times for 25
minutes (with a 5 minute break each time) at 400 W in a microwave. The reaction

15 mixture is concentrated by evaporation in vacuo to about 1/3 of its volume and the
residue is mixed with water. Whilst cooling, it is adjusted to pH 8-9 with 2N
hydrochloric acid, the precipitate formed is suction filtered and washed with water. In
order to remove all traces of the water, the mixture is dissolved in dichloromethane,
dried with sodium sulphate and concentrated by evaporation. Yield: 12.9 g (92% of

20 theory based on benzoic acid amidoxime). m.p.: 156-158°C.

b) Preparation of 5{2-[2-(N,N-dimethylamino)ethyl]oxy-phenyl}-3-phenyl-1,2 4-
oxadiazole:;
2.38 g of 5-(2-hydroxyphenyi)-3-phenyl-1,2,4-oxadiazole are dissolved in 100 ml of
25 anhydrous dioxane and stirred with 0.3 g of 80% sodium hydride suspension in oil
for 15 minutes at 25-30°C. To this solution is added 60 mi of anhydrous dioxane, the
resulting mixture is combined with 2.88 g of 2-(N,N-dimethylamino)ethyichloride
hydrochloride and 0.6 g of 80% sodium hydride suspension in oil. This solution is
also stirred for 15 minutes at 25-30°C. The combined solutions are refluxed for 8
30 hours, left to stand overnight and evaporated down in vacuo. The residue is mixed




35 ' Ryerr] denot es N-nor phol i nyl, %pyrrol i di nyl, N-piperidinyl or

4- et hyl - pi per azi n-1-yl;
35 Rl err] denot es hydrogen, nethyl, ethyl, n-propyl,
i sopropyl, benzyl or phenyl; R6 denot es hydrogen, nethyl,

eL hy:c , n- p]tcmﬂyw_ate'rsarm 2pyhi, ofothh spdiven hpdvexide soluffon and extracted with ethydl |y i n

the formo r . .
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(1) [err] . 1':'i . wherein X ar]fd Y .. denot'e Oﬁgea or njtrogen, but

X and Y do diggolyed in anhydreysethang!. acidified with etherepabH4 8pd pregipfatedovith

ni trogen, Zfjethyl ethér. The residde®tesystallised fropi ahhydrous etlhariolland diethylether.
Yield: 2.2 g (64% of theory). m.p.: 186-187°C.

Example 3: 3-{2-[2-(N,N-Dimethylamino)ethyljoxy-phenyl}-5-phenyl-1,2,4-oxadiazole
10

a) Preparation of 2-[2-(N,N-dimethylamino)ethyloxy]-benzoic acid nitrile:
23.8 g of 2-hydroxybenzoic acid nitrile are stirred with 6.0 g of 80% sodium hydride
suspension in oil in 200 m! of dioxane for 30 minutes at 60°C. To this solution are

15 added 100 mi of anhydrous dioxane, mixed with 28.8 g of 2-(N,N-
dimethylamino)ethylichloride hydrochloride and 6.0 g of 80% sodium hydride
suspension in oil. This solution is also stirred for 30 minutes at 60°C. The combined
solutions are heated in the microwave 4 x 8 minutes at 400 W and then the solvent is
evaporated down in vacuo. The residue is mixed with water and 1N sodium

20 hydroxide solution and extracted with diethylether. The organic phase is dried over
sodium sulphate, the solvent is evaporated in vacuo. Yield. 19.6 g (62% of theory).

b) Preparation of 2-[2-(N,N-dimethylamino)ethyloxyl-benzoic acid amidoxime:
14 g of hydroxylamine hydrochloride are dissolved in 100 mli of water and mixed with
25 16.8 g of sodium hydrogen carbonate, batchwise, with stirring. To this mixture is
added a solution of 19.0 g of 2-(N,N-dimethylamino)ethyloxy-benzoic acid nitrile in
150 ml of ethanol and the resulting mixture is refluxed for 5 hours. Then the ethanol
is evaporated off in vacuo and the residue is extracted twice with diethylether. The
combined ether phases are dried over sodium sulphate and concentrated by
30 evaporation. The residue (16 g of = 72% of theory) is used in the reaction of
cyclisation without further purification.




‘wherein 25 Slerr] denotes one of the groups -O CH2-CH2-R[err],

OCH2-C(CH3)H- R err], -0- ) H- CH2- R4 or
-CH2-CH2-CO- R err]; Slerr] denot es 4-benzyl -piperazin-1 -yl; 30
Slerr] denotes one of the groups -OCH2-Wor -0-W

wher ei n 35 ¢) Preparation of\'ﬂ-'{z-l2—(N?;Nl-idﬁ'lﬂéiﬂmi'anﬁiho&tﬁﬂl@f;ﬂmﬂt&?ﬂéﬁwhﬂw -ocycle
whi ch may optionally be substitute y nethyl;

36 %a_d__iaz_gk_a; denotes a fused-on, nono- or pol yunsaturated
5- nenber ed 4.46 g of 2-(N,N-dimethylerhimodethyloxy-benagicvddid amidonimierand 5 yideg oéis

Rerr] ety bensdleidrp issoif ST, P gt Sbeafie SEnE TR Wil 200t °
nore of thesogiwnmnd ﬁ%@tﬁﬂﬁ@,’(h@ migrawave tiesfard 1 minutgs (withor$ minute break) at
hydroxy, nme3gpyWexphefesRtion! Mikture is £8ncertl#tedlby evaporatRiithacubl fiRidfdue is
iﬁg[ LS hy dpgégﬁ&iﬁiyggrracﬁf %{q;;gl:t?ea rvbiﬂ?ét&&ﬂ%@é‘gpq%ﬁ{?\rgrqqﬁ%grqqqse is dried over
sodium sulphate, the solvent is evaporated in vacuo and the residue is
chromatographed on silica gel with ethyl acetate/isopropanol (70:30, mixed with
10 2.5% of a 25% ammonia solution). The base thus obtained is dissolved in anhydrous
ethanol, acidified with ethereal HCI and precipitated with diethyl ether. The residue is
recrystallised from anhydrous ethanol and diethylether. Yield: 2.5 g (36 % of theory).
m.p.: 174-175°C

15 Example 4: 5-{2-[2-(Morpholino)ethylloxy-phenyi}-3-phenyl-1,2,4-oxadiazole

&

| N
2.38 g of 5-(2-hydroxyphenyl)-3-phenyl-1,2,4-oxadiazole are dissolved in 100 ml of
anhydrous dioxane and stirred with 0.3 g of 80% sodium hydride suspension in oil for

20 15 minutes at 25-30°C. To this solution is added 75 ml of absolute dioxane, mixed
with 3.72 g of 2-(morpholinc)ethyichloride hydrochioride and 0.6 g of 80% sodium
hydride suspension in oil. This solution is also stirred for 15 minutes at 25-30°C. The
combined solutions are heated to 100°C for 6 hours and then concentrated by
evaporation in vacuo. The residue is mixed with water and 20 ml of 1N sodium

25 hydroxide solution and extracted with ethyl acetate. The organic phase is dried over
sodium sulphate, the solvent is distilled off in vacuo and the residue is
chromatographed on silica gel with ethyl acetate/isopropanol (70:30, mixed with
1.5% of a 25% ammonia solution). The base thus obtained is dissolved in anhydrous
ethanol, acidified with ethereal HCI and precipitated with diethyl ether. The residue is

30 recrystallised from anhydrous ethanol and diethylether. Yield: 1.9 g (49% of theory).
m.p.: 184-195°C.



“R[-err] - denotes N-pyrrolidinyl or N-piperidinyl; 20 R err]

denot es hydrogen, nethyl, ethyl, |sopropyﬁ benzyl or phenyl;

Rl err] - denot es hydrogen, nethyl et hyl, isopropyl, benzyl or phenyl;
optionally in the formof their racenates, enantioners in the formof 25
their di aS‘E(a@ﬁ?lé’ 5: 84d-[Ri(4tHeRs lﬂ?@l@ﬁﬁ*ﬁ@I)étl'@l]bk@ﬁﬁéhyq-t%%enyl -1,2,4-

phar macol ogj c acceptabl e acid addition salts er eo The term

al kyl grou% ?aﬁﬁf dlng t hose whi ch are conponents of other groups, e.g.

al kyl ene bridges), unless othe e stated, flesgt es branched and unbranched
al kyl 30 groups having 1 to 10 hon gferably 1 - 4 carbon atons.
Exanpl es I ncl ude: nethyl, et¥l, -5?opy sopropyl, butyl, isobutyl,
sec. butyl, tert.-butyl, pentyl, i dppentyl! hexyl, heptyl and octyl. The
groups nethyl, ethyl, butyl or tert.-butyl aFEL also referred to by the

abbrevi ations Me, Et, Bu or tBu.

37 Unl ess ot herw se specified, substitut&d al kyl groups (including

t hose which conponents of other groups) may d¥Try one or nore of the
foll ow ng substituents, for exanpl e: hal ogen, hydroxy, nercapto,

( err]-al kyl oxy, am no, al kylam no, 5 dialkylam ~-Ncyano, nitro, =O - CHO,
-CO0H, -CoO-Cerr]-alkyl, -S-Cerr]-alkyl. Exarrpl of al kenyl groups
(i ncl udi ng &)mepapticions or‘ﬁBeﬂ‘F Biy-PheHPI-B-pHE @ 4-oxBkRReRed and

car bon agorbB5 ot g THATRIRPeN B SrPRATY oA Ao oB e WISt Rea I o o flps

carbon afo
10 nenti oneﬂeﬁWHylkétdrieeymhe&wmts hetaft Z}Gibrdmubtrmrmsog ofspotassianyi ny|

(provi ded tha nam nes no
pr openyl ng%ts ﬁj lebgnog Rgf’assnum &g n@‘ gpﬁ &Jﬁﬁ{&etj Pc{rnréj%urs and
after cooling the precipitate is filtered off. The organic phase is evaporated down in
vacuo and chromatographed on silica gel first with toluene, then with
10 dichloromethane as eluant. Yield: 2.3 g (86% of theory).

b) Preparation of 5-{2-[2-(4-methylpiperazin-1-yl)ethylljoxy-phenyl}-3-phenyl-1,2 4-
oxadiazole:

1.72 g of 5-[2-(2-bromoethyl)oxy-phenyl}-3-phenyl-1,2,4-oxadiazole are dissolved in
15 50 mi of anhydrous dioxane and mixed with 2 g of N-methylpiperazine. The solution

is refluxed for one hour and then concentrated by evaporation in vacuo. The residue

is chromatographed on silica gel with dichloromethane/methanol (80/10). The base

thus obtained is dissolved in anhydrous ethanol, acidified with ethereal HC| and

precipitated with diethyl ether. The residue is recrystailised from anhydrous ethanol
20 and diethylether. Yield: 1.7 g (78% of theory). m.p.: 2561-253°C.

Example 6: 5-phenyl-3-[2-(4-methylpiperazin-1-yl)-phenyi}-1,2,4-
N\7/®
\ ~
N N-O

N
\
oxadiazole Me
a) Preparation of 1-(2-cyanophenyl)piperazine:
25 b) (analogously to G. E. Matrtin, R. J. Elgin, J. R. Mathiasen, C. B. Davis, J. M.
Kesslick, J. Med. Chem. 32 (1989) 1052-1056)

b) Preparation of 1-(2-cyanophenyl)-4-methyipiperazine:




‘Unl e€ss "ot herw se specified, substituted aI enyl groups (including those

whi ch are 15 part of other groups) may fof xanpl e carry one or nore of the
following ~ substituents: hal ogen, hydroxy, nercapto, err] -al kyl oxy,

am no, al kyl am no, di al kyl am no, cyano, nitro, =0 -

- COO- ([ er r [7-48 yydf, 1-(25cﬁﬁépiﬂerﬁl)kpﬂ¥)erazme EneraThed % GheHBMF with qml of

havi ng 2 ¢ SOREABEFE anfih, i ob i€ apL, e g afe, BVa oyt fn el g
bond, such ths resitiveys takemopmirggther Bntd ymixkd witmwater] The dnikiexe ig/made alkalirleess
ot her i se $REbHY L e R e L S

part of other groups one " or | ow ng
25 subst bt xtastedwith gther. rTmcarg'yznlcrﬁha,S@ps@ne@[@rar}soarumrsurpy\ateﬁndo
al kyl ani nOconceﬁtrﬁfé@/b?E\lﬁﬁora%ﬁWvaé‘ué o p eresiduedas! chromatographed on

-COO-Cerr]-a s, of ¢ a
having 3 - f@aqurarrrtm?ﬁ@ap%f@?%épanﬁm%ﬁd mlxeew?‘b{;&qﬂk d o5 suaania)
or cycl ohexgdlutiont)i Yieldred.7a 83% of themy).t ut ed by branched or 30 unbranched
C err]-al kyl, hydroxy and/or hal ogen or nay be substituted as
her ei nbefore. The term hal ogen general l'y refers to fl uorr ne, chlorine,
br omi ne mor ¢) The aK B drusimy thedp gl fi ple 3k
having 6 to 10 carbon at ons Whl ch, 35 unl ess ot herW| se speC|f|ed rray for
exanpl e carry one of Tmore of the foI I oW ng substituents: err]-al kyl,
C err] - al kydlohie 1i2:A4-9xas by ad using theprecedure described for xample
38 aldgyl am no, d| al kyl am no, CF3 cyano, nitro, -CHO - COOH,
-CoO-(err]-al kyl, -S Cerr]-alkyl. The preferred aryl group is
phenyl . Exarrpl es of N-linked cyclic groups of general fornula NRSR6
i ncl ude:sspyExarnple 2: Byphenyl-5¢[2-(piperatindi-pi-phenyipiie, hpynadidzole ne,
3-met hyl pyrrolidine, piperidine, piretazine, et hyl pi perazi ne,
N-et hyl pi perazine, N-(n-propyl)-p [ zyl pi per azi ne,
nor phol i ne, thi ormrphol i ne, 1 m dazgl e/ .-. e i m dazol i di ne,
pyrazol e, pyrazoline, pyrazolidine, y ngrpholine, N
benzyl pi perazi ne, piperazine and pi peridi vﬁ)Nst t he above-nenti oned

NH

a) Preparation of methyl 2-(piperazin-1-yl)-benzoate:
(analogously to G. S. Poindexter, M. A. Bruce, K. L. LeBoulluec, I. Monkovic,

Tetrahedron Lett. 35 (1894) 7331-7334)

20
b) Preparation of 5-[2-(piperazin-1-yl)-phenyl]l-3-phenyl-1,2,4-oxadiazole:
1.36 g of benzoic acid amidoxime and 2.34 g of ethyl 2-(piperazin-1-yl)-benzoate
maleinate are mixed with 0.92 g of sodium in 100 mi of anhydrous ethanol and
heated in the microwave 6 x 30 minutes (with a 5 minute break each time) at 350 W.

25 After cooling, the solvent is concentrated by evaporation in vacuo and the residue is
extracted with dichloromethane against water. The organic phase is dried over
sodium sulphate and concentrated by evaporation in vacuo. The residue is
chromatographed on silica gel with ethyl acetatef/isopropanol (70:30, mixed with 5%
of a 25% ammonia solution). Yield: 90 mg (3% of theory). m.p.: 254-255°C.

30
Example 8 : 5-{2-[2-(N,N-Dimethylamino)ethyljoxy-phenyl}-3-(4-hydroxyphenyl)-
1,2,4-oxadiazole



10 heterocycles may be substituted by C[er&% al kyl, preferably methyl.
Exanpl es of C-linked 5- or 6-nenbered het et cyclic rings which may contain
ni trogen, oxygen or sul phur as heteroatons, include furan, tetrahydrofuran,
2- nmet hyl t et r ahydr of uran, 2- hydroxynethylfuran tetrahydrofuranone,
y-butyrol actone, 15 [err]-pyra®O ) di oxolaRg, tetrahydropyran,

di oxane, thi ophene, dihydrothi ophg tNpi ol di t hi ol ane, pyrrole,
pyrroline, pyrrolidine, pyrazole, azof\i Ny gtdzol e, i m dazol i ne,

i m dazol idine, triazole, tetrazole, pyrigj pi peri di ne, pyridazine,
pyri m di ne, pyrazine, piperazine, triazine, tetkhzine, norpholine,

t hi onor phol i ne, oxazol e, isoxazole, oxazine, thiazole, isothiazole,

t hi adi azol e, oxadi azol e, 20 pyrazolidine, whilst {he heterocycle may be
substituted as specified in the definitions. "3 Mgenot es an oxygen
atom | inked via a doubl e bond. The present inv@ntlon descri bes
conpounds whi ch surprisingly have a high affinity & for the fol |l ow ng
types of regpBtaparatidiajoé mdthelh[IN, NsdineetAylaminolethylleky-denboatean ne Hl

Somn " rLagy B e BENR e GEEANE in An KA T bl B odiie BT "

activity atstired withat.4 g of @Q%pﬁaﬂlumhydndemuspewenun ot aharribientyemperatare for
CO”poundss aﬁ@ ?ﬁxﬂhﬁ& t?o ks s'oﬂ%(fo'ﬁ dé %Gded 2@%@ &f ét?s c?c%?ﬁﬂtri‘?é‘ tAén ﬁ% ?ﬁked
npoun
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by Georg Thmemcucaeamcég\e)resa;ﬂuﬂ tlgahtomat@wameld orpsiligaggl with ethyhy dr oxyl ami ne

0 oty DA BoBRAIGRKhAIIof). B Way! 4B 6F & JIGPORGHE Buidined Bioh drasi ©

reaction ongl tions, the'reaction o doxinme (2) with benzoic
aci d derivath of general Forrmul a (3) substituted by nucl eophilic
groups | eads to oxadi azol es of general

15 b) Preparation of 2-[2-(N,N-dimethylamino)ethylloxy-benzoic acid:
4.4 g of methyl 2-[2-(N,N-dimethylamino)ethyl]Joxy-benzoate are heated in the
microwave for 15 minutes at 300 W with 30 ml of 5N hydrochloric acid. The mixture
is extracted with ethyl acetate, the aqueous phase is concentrated by evaporation
and recrystallised from acetonitrile/ether. Yield: 4.2 g (86% of theory).

20
¢) Preparation of 5-{2-[2-(N,N-dimethylamino)ethyljoxy-phenyl}-3-(4-hydroxy-phenyi)-
1.2, 4-oxadiazole:

2,45 g of 2-[2-(N,N-dimethylamino)ethyljoxy-benzoic acid are dissolved with 1.91 g of
N-ethyl-N-dimethylaminopropyl)carbodiimide hydrochloride and catalytic amounts of

25 hydroxybenzotriazole in 50 mi of DMF. After 15 minutes 1.52 g of 4-hydroxybenzoic
acid amidoxime are added and the mixture is heated for 15 minutes at 700 W in the
microwave. It is concentrated by evaporation, the residue is taken up in ethyl
acetate, washed with water, dried over sodium sulphate and concentrated by
evaporation in vacuo. The residue is filtered over silica gel with ethanol and

30 converted into the salt as described above. Yield: 1.1 g (29% of theory). m.p.: 170°C
(decomposition).




5 “Formul a (4). Benzoic acid derivatives (3) which carry functionalised side

chai ns may be used if suitable protecti groups are used. The base
may be an al kali nmetal or alkaline earth netal al koxide, e.g. of nethanol,
et hanol , isopropanol, n-, sec- or tert-butyl alcohol Exanpl es of suitable

al kali met aéxg,p, 9: gl@(cgﬁﬁigm.ao

pot assi um magn I um a
sodi um i sopropoxi de, potassiumtg

%@gﬁ?ﬁ]ﬁ@ "‘) thod’l zﬁggtﬁﬁ?a%olge

but oxi ¢le 3d pot assi um et hoxi de are

particularly preferred as bases. kali metal or alkaline
earth netal hydrides may be used a g to the I nvention. 15
Di agram 1: [err] Di agraanO o (4)

(ra) wherein L' = | eavi ng group, such as }I orine, brom ne or

al kyl oxy; 20 L= |l eaving group, such fas chlorine, br orri ne,

I odi ne or net hane sul phonyl ; I\b , SH NH err] = VH as
her ei nbef ore defined or u— - B-OH, NH3- -B-NH2 = B-VH as

e T or O 57 oEE R siromnery) dephamtt T 2 otk aré SlbbiseS Yo of e
gg«rmr Peé OOL Sang::ydgregl@mdFm stnrﬁh%rmwmn Gfa&)fftwo"/gsaeaum h?&ndensmfa\ﬁctrﬁm) oil for 30
el ect ropl‘? | 8??1%236%&6? 8@1@? rﬂfﬁfﬂﬂ,@fj F? %&B{qéa%ﬁ;awq%?ngﬁge
oxadi azol esmixtusetis stirredriox @chaurs fat t188°6 1. dtendpeisolvent engaputatedsdownt frer t he
addi tion of QcJ?ﬁs?qé ?eéiﬂue: hﬁf‘é& mﬁﬂ'v@@n‘ aﬁz@ sﬁg%drﬁﬁierbﬁnﬁ?{e?ﬁﬂéﬁﬁlﬁwlsaf ter

a period of
refluxed f oqleepqt@d §E®@%ﬁ“§e wa@ff@ﬁﬁtﬂn}a' and etiwyl meatate. Xieldy3.3 g (75% f theory)

Melting point 249-251°C .
10

Example 10: 5-{2-[2-(Carboxamido)ethyl]oxy-phenyl}-3-phenyl-1,2,4-oxadiazole

@\(”YQ
AN

\

N‘O ®)

o)

a)_Preparation of 5-{2-[2-(1,3-dioxan-2-yl)ethylloxy-phenyl}-3-phenyl-1,2 4-
oxadiazole

NH,

15
4.1 g of 5-(2-hydroxy)-3-phenyl-1,2,4-oxadiazole are dissolved in 60 ml of anhydrous
DMF and mixed with 0.688 g of 60% sodium hydride suspension in oil. To this
mixture are added 3.15 g of 2-(2-bromoethyl)-1,3-dioxane and the resulting mixture is
stirred for 4 hours at 100°C. After cooling the solvent is evaporated in vacuo and the
20 residue is combined with water. [t is extracted with ethyl acetate, the organic phase
is dried over sodum sulphate and evaporated down in vacuo. The solution remaining
is chromatographed on silica ge! with ethyl acetate.
Yield: 2.5 g (41% of theory).

25 D) Preparation of 5-{2-[2-(carboxy)ethyllJoxy-phenyl}-3-phenyi-1,2 4-oxadiazole

2.5 g of 5-{2-[2-(1,3-dioxan-2-yl)ethyl]Joxy-phenyl}-3-phenyl-1,2,4-oxadiazole are



40 ‘- - cooling to anbient tenperature the solvent is largely distilled off
I n vacuo and the product is purified af@®er washi ng and drying by
crystallisation or chromatography. According to the invention, alkali
metal or alkaline earth netal hydrides may be used as bases. The

hydri des ofdisssivedhin 50 mili afracatohe and ot 00G1aasolutidh ofshnoagupgVi)oxidedn830%

calciumare referre Sui,t e iner are di th f or pam de

oty eno. SRArGL £ is Adued Hrbpnierbe®ie, dhedubidiers Mtn Sired it fther 20
preferably Hiurs a020-23PEHY thém 25 m! éfISopdpanssae a’msedwﬁt&oahrl@bt 57@1 Fheor
al kaline earth netal al koxide, e. of met hanol , et hanol, isopropanol,

n-, sec- ormtw#fﬁ-'ﬁﬁdﬁﬁddpcﬁ)mpe@%ﬂ ab1Q0 mliefKichieremethane and 1 0uaf efwater

metal s i ncl A 05k U

ol o um PecHeereroRb R RS kPRt The BLESs Blasf ipBstiEl ohte more
pot assi um twith dichlorbriethane a@dcthe@omnm’xfm sdlatiors efe dgain éxdradied with

I nvention, alkali_or alkaline earth tal hydroxides of lithium sodium

and pot ass .\weas The extract isgdried ovar sedium syphate, pyargratgddowa ipyaguo gpd the
preferably

cal ci um hyJa roxXi gb g’% g&ﬁ;é’g%?aﬁﬂ% %%Sélﬁ%oé] | S’O'g?(a{aéﬁ{%%r&sek%@ l?'y %7 ‘é? zmg
Oxadi azol eprotiugkiseeelystallisad frofl ahyl adetate. C\aletdz Oazmgt(en%obﬂmmy), meing

i nstead of the p%ﬁ%l ring showmn in (la'), may be prepared anal ogously.
Accor di n§ tROIDS E@Q‘é ~-the reaction of aromatic nitrites of general
Formula (6) with 20 el ectrophilic conpounds of general Formula (5) leads to
the aromati c cyani des of general Fornula (7) substituted by the side
chai n 9[ er rd) PregaratiGn 4f 5-{2ci2-{darlsoxamido¥athylloxytpreenyil3-phesyk 6.2.4-akadiezolee
addition of a base, are deprotonated in an inert solvent at anbi ent
tenperature or with heating, preferably to 40 to 80[err]C and then m xed

Wi th el agg g’@hﬁgﬁ—%f@ﬁmﬁh{l@w ﬂ-ﬂlﬁ\y’lh}gﬁbigbggm 20]-Hkadifzble ARAERLoNBI40

to 80[err]C for a 25 peri 'after cooling to ambient
t enper at 1¥r ént4emd of aphydrogis dickibrometitane and sealed to B er2 wloh mglyehnhlorlde

the next - stbeoiddln BmSE TSR slemdiethdtio are M afled e SAYGE and

met al hydr ifl@smixdirefis rsahbu foydrg H@@rs(ﬁt 20001, urne solvbhtiglevapbesed wnvaégo wad !
as magnesi um and cal ci um may be used as bases. Suitable inert solvents

are 30 di me3thin!fof emhyderus ishiejormathang ae afddagh Awyroniacalidiehieromethans
tetrahydrofdyian,pls adde@&vﬂhe&o@ﬂhﬁ PR Raction medium reacts basically. It is left to

20 stand for 14 hours, water is added, the precipitate formed and the dichloromethane

phase are separated off, and the organic phase is dried over sodium sulphate. After
evaporation, the residue amounts to 0.7 g. This is chromatographed on silica gel
with dichloromethane/methanol (98:2) and the product is recrystallised from ethyl
acetate. Yield: 0.24 g (33% of theory), melting point 137-138°C.

25



35 e 41 Di agram 2:

[err] wher ei n L' = | eavi ng ﬁgoup, such as chlorine, brom ne
or al kyl oxy; 5 L= |l eaving group, such as chlori ne, brom ne,
i odi ne or net hane sul phonyl ; Nu= OH, SH, NH2 = VH as

her el nbef Or?hg‘?élic%ﬂgcgompounds were pre%aﬂgﬂﬁnﬁo@s&% @{é eproF % o‘e&: i

her ei nbef ore
her ei nbef or Ber@iMbefe®. 10 These nitril es may be converted in knovvn rranner

(L.F. Tietze, T. Eicher, "Reaktionen and Synthesen im
Organi sch-c hen Pr ak m und ungsl aboratoriun, Georg Thi ene
Verl ag, St u??ﬁl?rf Sﬁ@aﬁﬂ etsl rgenféé'lfmfﬂu%d& into the aromatic
am doxi mes of general Fornula (8). In a basi c medi um t hese am doxi nmes
when reacted with the carboxylic acid ﬂ@l‘l ¥s (9) yield the 15
oxadi azol es of formula (Ib'). For this p \po € The am doxines (8) are
di ssolved with the carboxylic acid derinahives (9) in an inert solvent,
preferably an al cohol, nost preferably hanol, and heated with the
- i)
action of a base. After cooling to anbi ent
Example R1 ya m.p. [°C] | chemical name
11 290-2218] 5-{3-12-(N,N-Dimethylamino)-
-O —Q NMe ethylJoxy-phenyl}-3-phenyl-1,2,4-
S oxadiazole
12 157-1588 | 5-{2-[2-(N,N-Diethylamino)ethyl}-
_© Q NEL oxy-phenyl}-3-phenyl-1,2,4-oxa-
S e diazole
13 _@ Q 164-1658| 5-{2-[2-(N-Pyrrolidinyl)ethyljoxy-
phenyi}-3-phenyl-1,2 4-
va N(j oxadiazole
14 _@ 194-195@ | 5-{2-[2-(N-Piperidinyl)ethyl]oxy-
5 : ? phenyl}-3-phenyl-1,2,4-
_/_ D oxadiazole
15 141-1422| 5-{2-]2-(N-ethyl-N-phenylamino)-
—© N- ethylloxy-phenyl}-3-phenyl-1,2,4-
ot z: oxadiazole
16 104-105 | 5-[2-(Cyanomethyl)oxy-phenyl}-3-
—© Q PN phenyl-1,2,4-oxadiazole
0
17 2052 5-{2-[2-(N,N-Dimethylamino)-
—Q—Me Q NMle ethylloxy-phenyl}-3-(4-methyl-
S phenyl)-1,2,4-oxadiazole
18 2118& 5-{2-[2-(N,N-Dimethylamino)-
—©‘°' Q Mo ethyl]oxy-phenyl}-3-(4-chlor-
IV A phenyl)-1,2,4-oxadiazole
19 1948 | 5-{2-[2-(N,N-Dimethylamino)-
-@—om Q Mo ethylloxy-phenyl}-3-(4-methoxy-
S phenyi)-1,2,4-oxadiazole
20 167-16881 5-{2-[2-(N-benzytamino)ethyi}-
—© Q oxy-phenyi}-3-phenyi-1,2,4-oxa-
f —ph diazole
21 185-1864 [ 5-{2-[2-(N-Isopropylamino)ethyi]-
—© N' oxy-phenyl}-3-phenyi-1,2 4-oxa-
of Y~Me diazole
Me




""t‘e'rrﬁeTature, the solvent is largely distildged off in vacuo and after

washi ng and dryi ng the product is purified by crystallisation or
chromat ogr aphy. Suitabl e bases include 20 al kali or alkaline earth netal
al koxi des, e.g. of nethanol, ethanol, isopropanol, n-, sec- and
tert- butyl al cahal Suitahle alkaliand alkaline earth netals incliide
lithium sodi um Jpot assi um mnagnesi um andjcal ci um Sodi um net hoxi de,
sodi um et hpxEgample [sodi uRili soprjopoxi @&, pot s P URCT echierhicabmante and
pot assi um ¢t hoxi de are partiqularly prefefred as pases. 25
Oxadi azol eg-ofogener@ar roragra (o=t ciT ca K R R viantinaYethvil-
I nst ead of the29 ph\enyl @o sho n (lb') %%syigg %)gﬁaé%my%hﬂgd&;ﬁ 3;@.
Oxadi azol e$ of generlal or mulla vH*eh| are fur{diesld uncti onal i sed in
t he side cla obtgged b'rl SUTt W EIELH TBe m n
42 Oxqdi a ri s af raI Fo ﬁfa@? ﬁﬁ‘ @{eh )fagﬁb,@e
chai n subsfituted by a Teaving os _p/‘é’t"E‘ t he ar onal a,gzo[g ng may
converted chi o—the—t et t'r i ! o honeS :
(1') by regcti t Ieoph' corrpou%jglg'ﬁkf‘s'1
(Di agram 3). | agr a : [ler 1] _/"NH
(1) i =—-ecavihg o5, O Sueh—as—ehtarih _ MEATIRS,
met hane sullphofy ; 1P _< > = -B- V- IDQTQ/'ZBba1 : e"?*%é%%
as herei nb¢fore deflned; S[efr]= S[ef adna e
or S5 as hgreinbefore defined. AL
26 cl Q 2338 | 5-{2-[2-(N,N-Dimethylamino)-
ethyljoxy-phenyl}-3-(3,4-dichioro-
@ “ o/ e, phenyl)-1,2,4-oxadiazole
27 167-1688| 5-{2-[2-(N,N-Dimethylamino)-
—Q Q NMe ethyijoxy-phenyl}-3-(2-chioro-
d o/ 2 phenyl)-1,2,4-oxadiazole
28 1854 5-{2-[2-(N,N-Dimethylamino)-
—Q—C' - ethylJoxy-pheny!}-3-(2,4-dichloro-
cl o/ e phenyl)-1,2,4-oxadiazole
29 Me g4b 5-{2-[2-(N,N-Dimethylamino)-
- }-3- -1,2,4-
0, |cocomp)| gz
30 120-1222| 5-{2-[2-(N,N-Dimethylamino)-
‘@‘0 e ethylJoxy-phenyl}-3-[4-(4-
o/ 2 hydroxyphenyljoxy-phenyl]-1,2,4-
oxadiazole
OH
31 150-153@| 5-{2-[2-(N,N-Dimethylamino)-
ethylJoxy-phenyl}-3-benzyl-1,2,4-
5 ;o—/_ NV, oxadiazole
32 16782 | 5-{2-[2-(N,N-Dimethylamino)-
S : ? ethyiJoxy-phenyi}-3-{2-[2-(N,N-
ot NMe, o/ N, dimethylamino)ethyljoxy-phenyi}-
1,2,4-oxadiazole
33 196-197@ | 5-{2-[2-(N,N-Dimethylamino)-
“Q Q NMe ethylloxy-phenyl}-3-(2-methyl-
Me o/ 2 phenyl)-1,2,4-oxadiazole
34 199@ | 5-{2-[2-(N,N-Dimethylamino)-
</ : > ethyljoxy-phenyl}-3-(2-fluoro-
E of NMe, phenyl)-1,2,4-oxadiazole
35 NG Q 2508 | 5-]2-(2-N,N-Dimethylamino-ethy}-
< : > 2 oxy)phenyl}-3-(4-nitro-phenyl)-
/e, | (decomp) | o oxadiazole
36 2 273-2748 | 5-{2-[2-(N,N-Dimethylamino)-
'—@ [N - ethyljoxy-pyridin-3-yl}-3-phenyl-
o/ e 1,2,4-oxadiazole




For thi's pur pose, the conmpounds (10) are d'asol ved in an inert solvent and,

after the addition of the nucl eophilic conpound (11), heated to 50 to
120[err]C for a period of 0.5 15 to 2 hours, preferably 1 to 1.5 hours.
After cooli ng to a pent lenperature Lhe solvent is Iargply distilled
off in vacyo and after washing ahd drying tha product| is purified by
crystal | i sgt Esample chr omaRdgr aphy . Z Sui t dhmme. [G3r{themicat mase ncl ude
di net hyl f ojmani de anfl et hyl ene phloride as yell as 30 cyclic ethers such
as tetrahydrof MmO Prerermdl y[ arsxanc. W_ a1 50D ER(NN- DSy Idmino)-
Forrmula (1)} whith cafry a/mdteropr ic ring 1|6ns eag e&;,,%i henyl}.;gﬁfg.mékh,),r_i ng
shown in Fqrnula (1') may pr epared, andMsgqus| y. O{prérgnal2esoatiazole
general Fornmuta ) whigh ot ot T el A SE T TR 3T DRt e TE
be 25 synt ljesi ?esd us nué‘K?@mhe ct i ng gratlj% . etmo ’hg{ygg{g{m,;_'h&
invention Jill be il|ustrated by|n¢a g_,GTN”\ehq( S¥qraR INgrEbE/pReny I ingIn$, 2 @t
synt hesi s grovided by way of exapple. 30 oxadiazole
43 Exgnpl e3gl: 212-2148| 5-[2-(4-benzylpiperazin-1-yl)phe-
5-{2-[2- (NN D net hylam n hyl @et hyl - phenyl } - 3-|pidksphenyl- L2 4-oxadiazole
oxadi azol e [err] N
O
40 218-2208 | 5-[2-(4-methylpiperazin-1yi)-
_© Q phenyl}-3-phenyl-1,2,4-
N_3 oxadiazole
Ly
Me
4 < | & 220° | cwlony-phenyl- 2 (-pyrid)
— =) g ! 1 -
/e, | (decomp) | o adiazole
42 /(,—\) 1868 | 5-{2-[2-(N,N-Dimethylamino)-
s Q NMe ethyljoxy-phenyi}-3-(2-thienyl)-
ot 2 1,2,4-oxadiazole
43 —é’j‘) 1858 5-{2-[2-(N,N-Dimethylamino)-
N= NMe ethylloxy-phenyi}-3-(2-pyridyl)-
o/ 2 1,2,4-oxadiazole
44 CFy 1858 | 5-{2-[2-(N,N-Dimethylamino)-
_@ Q e ethyl]oxy-phenyl}-3-(3-rifluorome-
od 2 thylphenyl)-1,2,4-oxadiazole
45 216-2208 | 5-{2-[2-(N,N-Dimethylamino)-
_@—F Q NMe ethyljoxy-phenyi}-3-(4-fluoro-
o/ 2 phenyl)-1,2,4-oxadiazole
46 235.2362 | 5-{12-(N,N-Dimethylamino)-
—Q QQ ethyljoxy-naphth-2-yl}-3-phenyl-
NMe 1.2,4-oxadiazole
o/ °
47 2458 5-{2-[2-(N,N-Dimethylamino)-
—©"N”z Q NMe ethyljoxy-phenyl}-3-(4-amino-
o/ 2 phenyl)-1,2,4-oxadiazole
48 Br 192-1942a| 5-{2-[2-(N,N-Dimethylamino)-
ethylloxy-phenyi}-3-(3-
—@ o/ Me, bromophenyl)-1,2,4-oxadiazole
49 225-2308 | 5-{2-[2-(N,N-Dimethylamino)-
—Q—NM% Q NMe ethylJoxy-phenyl)-3-[4-(N,N-
ot 2 dimethylamino)phenyi}-1,2,4-
oxadiazole




"'ai)’ P"r'epar ation of the benzoic acid am doxi

hydr ochl oride are dissolved in 50 M water and, with stirring

cooling with ice, mxed with 16.8 g of sodi um hydrogen carbonate.

514 ¢

of hydroxyl am ne
and
To this

m xture is added a solution of 10.3 g of benzoic acid nitrile in 100 m of

et hanol and refliuxed for 3 hours. Then the ethanol is evaporat ed in
vacuo and the residde is extriacted twice Wwth dietthyl ether. The conbi neg
et her phasg¢sErampliyiled oviel sodijum 10 Zul phaf en.pnffC]oohemicainachey
evapor at i of. The regi due (13.4g (= 98.5% of theory) i9 used in the
reaction o S at{rom w,goutr—{fur LIEI PO T T BRI | 5-12-12- N-Bfn?é?lﬂ[éi‘ﬁh mof
5-(2-hydro ?’R phen phe ny 4- oxa 3?21 etflyl et} 3-(8dm ;t,‘f?,xy,_
bfenzoid_c acl d am d(L)XI me ar eIadded _/f'é‘g'ﬁzl Y pr epar ﬁ dhaﬁb#plmao‘az@e4
OoT sodium i T T armnTy UppeTs et iarot—amrd—st T ToIT
2.68 g of p Phal i{de argadded @ stirring gﬁtrgﬂgﬂ?@%gﬁgﬁ{géﬂﬁ&ﬁd
for éS hougs. The dgrk d sal (pﬂM&vcllporaEed ﬁ)éq&,m@,;\z@gw@z
resi due i s H-akeg—tp-—we mM.%jv Aet+-H-5eeoy H-OF
acid and ext rag’éed W toer ame{’h®ne. The 257 LipreRy ,f j{%ﬂﬁmﬂwer
sodi um sul phat e, concent Iat edhy| e o_,a'tWan and gg{ Q
di chl orone hanﬂf ret-Hakre—(98—2)- ﬁe'rd 12 RAY ‘
Preparati of of 53 {2-][ 2- ( i met g et@’-'%ﬂ@y}sl -
25 1, 2, 4- oxadi azol e: =y of . i
5(2hydroLy-neL.h¥L_p -1° x3diazo i‘sz_?d?fggfgi%eed_l_n_m_m_
of DVF &nd &4nbi fed wiNh 0.2 |g od| um N@Bf“@@a(é %epf eth : H°) he
m xture is stirrdgd ford g furtie iNmelt @S at 20- & ur e
of 2-N,N- 30 dinet hyll armi noet hyl lch nrQ e_and [Q 22 ;i §n° ydri de (6()%
inoil) in{20 @ of DMR<hi ch h revi ougH4HES? §t{?E3~(<§~bNPaBett9(bamW)ut es
is added. This mxture is healt ed=fo Eerr] C for A her{{ﬁ@»,—-pyf:lﬁgmpyl-
sol vent islevaparated in vacuo. [Th® r&<i due ils 2 -oxadiazole _
44 taken & in pwater. °MEidilfi gdywith 2N |Bf0:2139 ég?#~%‘?:;@"ia}ﬁbga£n§°)-
; /‘\_"5 ethyljoxy-phenyl}-3~(3,4-di-
extracted with ethyl OMe of NMe, methoxyphenyl)-1,2,4-oxadiazole
57 /0—‘3 176-178a| 5-{2-[2-(N,N-Dimethylamino)-
o Q NMe ethyljoxy-phenyl}-3-(2-furyl)-
o/ 2 1,2,4-oxadiazole
58 189-191a) 5-{2-[2-(N-Morpholino)ethylloxy-
—@'OMe Q Y% phenyl}-3-(4-methoxyphenyl)-
ot \_s 1,2,4-oxadiazole
59 Cl Q 1522 | 5-{2-]2-(N,N-Dimethylamino)-
ethylloxy-phenyl}-3-(3-
_G N AL chlorophenyl)-1,2,4-oxadiazole
60 169-1712] 5~{2-[2-(N,N-Dimethylamino)-
/(,?)‘Me Q NMe. ethyljoxy-phenyl}-3-(1,5-
Me o/ 2 dimethylpyrrol-2-y})-1,2,4-
oxadiazole
61 , 197-1998| 5-{2-[2-(N-Morpholino)ethyl]oxy-
‘@'Me Q V% phenyl}-3-(4-methylphenyl)-
o/ Nt 1,2,4-oxadiazole
62 190-1932 | 5-{2-[2-(N,N-Dimethylamino)-
"@"’E' Q e ethylJoxy-phenyl}-3-(4-ethoxy-
o/ 2 phenyl)-1,2,4-oxadiazole
63 O, 1199-2142| 5-{2-[3-(N-Morpholino)propyljoxy-
—Q (N— _) phenyl}-3-phenyl-1,2,4-
_/_/ oxadiazole
o
64 _Q Q 175-1784 5;§2]§2-(N,l;ll-Dirfll;;h{ZIaéniHO)-
ethyijoxy-phenyl}-3-(2-bromo-
Br o—/_ NMe, phenyl)-1,2,4-oxadiazole
65 208-2128| 5-{2-[2-(N,N-Dimethylamino)-
"@"C‘% e ethylJoxy-pheny}-3-(4-
ot 2 trifluorome-thylphenyl)-1,2,4-
oxadiazole




“acetate. The aqueous phase is made al kal i
extracted wi th dichl oronet hane.

and

sodi um sul phat e,

Wi th sodi um hydr oxi de sol ution
The organi ¢ phase is dried over

evaporated down in vacuo and chronatographed on silica

ge| (rret hapal \ The §© lals aduct i canverted into the h\/rir achloride lsi ng
et hereal H[I sol utidn and redrystallised frometh nol / et her . Yi el d:
0.07 g (59 oExarhpmrj), nmeRii ng doint D7[err] &.pdECd nploemicabname Exanpl ¢
2: 5-{2-[2} (N, N-di ngt hyl am' no) etlhyl ] oxy- phenyl } - 3- phényl 1, 2, 4- oxadi azol e
[err] AFgFT eqar at 1 oot _1758 542-[2-(N,N-Dimethylamino)-
5- (2- hydr ox yphg(rslyl ) -13-p -El 4, 4adi azol (E:WO 178 eﬂEy&@( bmzpax%&.amw)
am doxi nme ﬁnd 15.2 ¢ of rret hyl dalfc _a(t_é'M?ir ¢ di ssol ygitbnyip1,2#0oxadiazdie of
anhydrous ¢tTaget—T{rxed WL 27137 ' 0 e B o NIN-DRethyImifo)-
mnutes (Wth §95 minut k dac i me) at 18*6“1 leﬁﬁwﬂqumeﬂ'm
reaction 1% mixture |is concentrgte{_Ry e\(@ ofation |npm9|upza.axﬁmure 1/ 3 off
Its volunmejand the residue i g nfx | \at er . Mllst cooling, it is
adj usted t ¢ pHz8- 9 Wt 21 hydroegiroric agh 753 | B LR N-BinfetyInTRes- 1S
suction fi tereégand wa @ i th vgzgrlﬂﬂn LI%ciler t@tl{jylﬁﬁéﬁ.‘s.@ne’ﬂwl-pﬁd’nwss of
the water, {the mixture is dissoljve d]_/d‘”@ﬁl or omet haﬁ phenyl-1 zlu-iomhuambieh
sodi um sul phratggand-jconcertaate D)T Ebmgpm atioT Yz 2_ % Bt 20
t heory basgd oﬁ benZoi c a@ am do : ?_115%6 ]) { m;ths,fgyia eniz;_;;_
Preparatim of 5-{2-{[ 2- (N, N-di ngt
oxadi azol e 2.38 |g of 5-(2-hydr X eny? 13- phenyl-l 2 4 oxadlazole are
di ssol ved [n 1§9 m [of 25 qnhydrjoug—gi oxane apqg3iq edz-w-(\\ltN-ﬁnﬁeﬂwa?ﬁin@O%
sodi um hydfi de suspgnsi© Qi | or mem nut es at| ethgio3Pphenyl-3G-(1,.30 thi s
solution i$ added 60 m of anlhyd s gliloxarte| the benzadlioxah§-ylihddire i s
conbi ned 2.88 ¢ of 2-(N N LnEULvLarr'Lng et hyl chliexadidaole hydraochlorid
and 0.6 g ¢f 8@% sodi um hydfd de {sugpansi on i 126842168 542-BoNN-Dispethydamino)a| sq
stirred fol 15 mi nutles m30[le Cﬂﬁ/‘ﬂmecc nmbi ned d8ihiox¥RBENYP-S-(B.4rdinsia:
for 8 30 hours, leftlto nd ove and dvapor at ¢8Il 240%dIBERE  The
residue is|m x@@ 186-189a | 5-{2-[2-(N,N-Dimethylamino)-
—Q ethyloxy-5-methyl-phenyl}-3-
henyl-1,2,4-oxadiazole
S _/Nue, pnheny
73 cl 205-2072] 5-{2-[2-(N,N-Dimethylamino)-
_© ethyl]oxy-4-chloro-phenyl}-3-
S /" NMe, phenyl-1,2,4-oxadiazole
74 c 197-2002 | 5-{2-[2-(N,N-Dimethylamino)-
—© ethylloxy-5-chloro-phenyi}-3-
9 /N, phenyl-1,2,4-oxadiazole
75 190-197@ | 5-{2-[2-(N,N-Dimethylamino)-
—© Q’OMENMe ethyljoxy-3-methoxy-phenyl}-3-
o/ 2 phenyl-1,2,4-oxadiazole
76 Br 211-2128 | 5-{2-[2-(N,N-Dimethylamino)-
_© ethyl]oxy—5-bromo.-phenyl}-3-
S _/_NMez phenyl-1,2,4-oxadiazole
77 173-1752 | 5-{2-[2-(N,N-Dimethylamino}-
—©"*B“ Q Ve ethylJoxy-phenyl}-3-(4-tert-butyl-
o 2 phenyi)-1,2,4-oxadiazole
78 cl Q 247-2208 | 5-{2-[2-(N,N-Dimethylamino)-
ethylJoxy-phenyl}-3-(3-chloro-4-
_@'M‘* o/ Me, methyl-phenyl)-1,2,4-oxadiazole




45°
wi th ethyl

sol vent evaporated in

acet at

e.

" with water and 20 i of 1N sodi um

dr oxi de sol ution and extracted
The organic phase is dried over sodi um sul phate,
vacuo and the residue chromatographed on silica

t he

gel with ethyl acetate/isopropanol (70:30, mxed with 2.5%of a 25%
amoni a solution). The base thus obtained js 5 dissolved in anhydrous
ethanol, apidified With ethereal] HO and pre¢ipitated Wth di et hyl
ether. The] regaripR ils reqﬂ/st al lli sed fzom an 1yﬁf_p_qscqat nésrhicahfame
di et hyl et hgr. Yigld: 2.2 g (§4% of theory). mp.: 36-187[err]C
Exanpl e 3: 7 a - -(N meth amino-
3-{2-[2- (M N- Of et hyfl ani mt hyl] &ydphenyl 11 5- pdnyi - & ,]ﬁ )@zé\ 5
[err] a) Priepar n of ;yﬁwgﬁd met hyl am n Lwy] 2aenzoi ¢
acid nitrife: 23.18 g of 2-hycroxybenzoic hci d nitrilexagigolstirred with
6.0 g of 8p% sgdi umlhydri Juspegsion infoi [170@ 2005-2-[2qN,NIDigethyRniino)-
30 m nutesf{at 60[err{] C hi s SI on, ge 15 added 1@&byljoky-pifenglhBy2ir ous
di oxane, nixed with (28.8°g 0of 2-{(N No—/ di‘mpt hyl ani no) aerhgmaniyl)did.4texadiazole
hydrochlor de gpd 6.0 g 80% qod! hydride o P € NS-1200@-(NIN-DitvlethyibRiirfo)-
solution i§ al so stlrreggggk-SO m es at 60[err|C Thehgpxrpphead)-3-(1-
sol utions fre heat ed I n“the m crio f N nut es at | &haitybi R, 4-bradiazdie
sol vent is yapor(at ed | The 1¢e hetfiastn
1 N sodiunt 20 ﬁydr oXi de I on @ §‘<lt ract ¢=d§§\n§5§9d| ¢=5thy;2g¢ h.@mgr.ﬁﬁy]}.g,-
organi ¢ phase is dried over Soal %hate t he spbmmmtlzsoﬁmaﬂaéated
I n vacuo. Jiet 6 g (526 of T )’Me BLBEd ¥ "
2-[2- (N, N- @i me?%yl amni no)—@l oxy] @ £0i C aci dfiﬁﬁﬁgggl mgﬁ.ﬁ,fﬂgj‘g’&" SS::;?}_
hydr oxyl anj ne hydroghl ori de are {d¥sSpol™Ved in{100 m of mﬁgmyl-ﬁmd.os@d;&d(ew
25 16.8 g pf sodi umihydrogen carbonate bd¥%hwi se,* wit stirring. To this
m xture is added a solutioniof 19 0 g of
2- (N, N- di mpt hyBéni nd) ® bdnz aci d nijt 269-26278 |S-{2-I2N. W'“@Fhﬂ e
i ; . ; - -
and the repul ting mixt une/i Skewfll u o_f/GNMé ho(deconier 1’{‘, (}Er’oxy'mmggl e
1,2,4-oxadiazole
85 180-1822 | 5-{2-[2-(N,N-Dimethylamino)-
OMe Q NMe ethyljoxy-phenyl}-3-(2,4-di-
OMe o 2 methoxyphenyf)
1,2,4oxadiazole
86 \O 105-1162 | 5-{2-[2-(N,N-Dimethylamino)-
Q NMe ethyijoxy-phenyi}-3-
of 2 cyclopentyl-1,2,4-oxadiazole
87 _@ 175-1788 | 5-{2-{2-(NPyrrolidino)ethyi]-
oxy-phenyl}-3-(2-
F Q)_/— Ng fluorophenyl)-1,2,4-oxadiazole
88 NMe, 1882 5-{2-[2-(N,N-Dimethylamino)-
ethyljoxy-pheny(}-3-[3-(N,N-di-
_® QJ‘ NMe, me¥h]y|:¥n?no)p¥1§nyi[]-1(,2,4-
oxadiazole
89 114-1130 | 5-{2-[2-(N,N-Dimethylamino)-
—© F‘Q NMe ethylJoxy-6-fluoro-phenyl}-3-
ot 2 phenyl-1,2,4-oxadiazole
2052 | 5-{2-N-[2-(N',N~-
90 _O Q NV 204-205 Dimethylamino)-
e ethyllaminophenyl}-3-phenyl-
H 1,2,4-oxadiazole
1 NMe, 2238 | 5-{2,6-bis[2-(N,N'- Dimethyl
o _'© 0,—/ (zgeocomp) amino) ethyljoxy-phenyl}-3-
; phenyl-1,2,4-oxadiazole
o
—
NMe,




is evaporated off in vacuo and the residuggs extracted twice with

di et hyl et her. The

conbi ned et her
and concentrated by 30 evaporati on.

phases are dried over sodium sul phate
The residue (16 g of

= 72% of theory)

i s used i ian._of ypligf-n‘inn without fur hnr Purifinatinn
46 c){ Preparation of
3-{2-[ 2- ( NN-Ekamegslay | ami n&®kt hyl Joxy- piZenyl } - b- piheyC} 1} chemical namedi azol e:
4 46 g of |2- (N, N-di gret hyl am no) ¢t hyl oxy-benzpi ¢ aci d ajri doxi me and 5.44 ¢
Zoal e ar e, g ssoffved 1 50 91020507 |8, & DPhBHILI2,4-dRadiGLble
W|th 2.3 gfioft)?sodi um eat ¢d i m cf omgve t'wi e for 11 rni nut es
(wth a 5 paw gato—at SH0—WN—Hre—+eattta - Uun en at-ed-
by evaporafi ongfn vc;cuo,—@ resi due rrL Yégv&gﬁ"\l Hryﬁro E@ggt ed
with ethyl} acetate. |The organi c [phasg—s driged over unlsu
solvent is d—-A—v-acHo—ahd—t-he—Festdpe te"fe“he” £
silica gel | acefave/ i sopropanyol (70: é@,é-er @é@‘?fﬁj‘ﬁ% g?g)f a
25% anmoni ). Th&base |t hus)®bt ainefl is di sso|¥ rous
et hanol , idified with othereall HC aﬁNeprs\*Lpif
The residup is95 récry i sed frhydr bud 98:20ho| S-Eriydegs BBher .
Yield: 2.5 g (36 % ¢f thewry). m p\={174- L75[ err] C | ANl mpspxdipzole
5-{2-[2-(MarpholinoYethyl]oxy-phenyl}-3-%henyl-1 2 4 oxadlazole lerr]
2.38 g of B-(28®ydr ¢xyph ) - 3{phenyl - 1, 2, 4} oxddie&z ol £5-@-N.NRimsthyiamino; n
100 n of anhydr gus di®sxéne and stis¥ed w{th 0.3 g D?thggngwﬂ Uféhydr i dé
i Ln an far
suspension o7 | 183-1848 |5-(4-N,N-Dimethylamino-
_@ o~ NVe, butyl)- 3-phenyl-1,2,4-
oxadiazole
98 235.2362 | 5-(N,N-Dimethylamino-
_© Ve, methyl)- 3-phenyl-1,2,4-
oxadiazole
99 163-1642 | 5-(3-N,N-Dimethylamino-
_© o~ NMe, propyl)- 3-phenyl-1,2,4-
oxadiazole
100 155-156a@ | 5-(2-N,N-Dimethylamino-
—Q Ao~ AN, ethyl-oxy)methyl-3-phenyl-
1,2,4-0xadiazole
101 154-1672 | 5-(2-N-methylamino-phenyl)-
_© Q 3-phenyl-1,2,4-oxadiazole
NHMe
102 221@ 5-[2-(N,N-Dimethylamino-
O Q (decomp) | methy)-phenyl]-3-phenyl-
NMe, 1,2,4-oxadiazole
103 112-1158 | 5-{2-[2-(N,N-Dimethylamino)-
_O _Q we. | (decomp) | ethylloxy-phenyi}methyl-3-
ot 2 phenyl-1,2,4-oxadiazole
104 1902 5-{2-[2-(N,N-Dimethylamino)-
—© NMle (decomp) | ethylimercapto-phenyl}-3-
s/ 2 phenyl-1,2,4-oxadiazole
105 102P 5-{2[2-(N,N-Dimethylamino)-
_© ,_,NMez ethyljoxycarbonyi-phenyl}-3-
o phenyl-1,2,4-oxadiazole
o}
106 212-2148 | 5-{2-[1-(N,N-Dimethylamino-
—© Q methyl)ethyljoxy-phenyl}-3-
o _(' NMe, phenyl-1,2,4-oxadiazole
Me

<D=

<



20° 15m nutes at 25-30[err]C. To this solugpon is added 75 ml of absolute

di oxane, m

and 0.6 g of 80% sodi um

stirred for

xed

15 minutes at 25-30[err]C. The

conbi ned

with 3.72 g of 2-(norpholino)ethyl chloride hydrochloride

hydri de suspension in oil. This solution is also

sol uti ons are heated

to 100[err]Cfar 6 hours and then concentrated by evaporation in vacuo
The residug is mxediwith water jand 20 m of {IN sodi um25 hydr oxi de

sol ution arjdEsampiet pd wi R ethy] acetZte. The napgpd]c |phemizal sadie ed over
sodi um sul ghate, thejsolvent is distilled offf in vacuo{and the residue is
chr omat ogr 4pre ms[rrca gal W BNy acelaugAl T 1 Jo]
wth 1. 3% quog 25P0 ammyni A sof u)MeThe bggg 1t us mt%ﬁgfﬁfy?fww
di ssol ved ijn anhydrols et hano| , /3 dgﬁ"ﬁ”&d Wi t h et herl exddia and
precipitatgd with digthyl ether.| The Tesiduefis 30 reciystallised from
anhydrous gthanol an{l diethylether. Yield: 1|9 g (49% ¢f theory). mp.:
194-195[ er i T 0428 | 5-2-(NiNlethyl-8-aZabiey8u- €
50 5-{2-[2-(4- ?rg?hyl Di p- 1- y hyl ] oxy- p%gﬂl)ﬁ? 3 m[gqfwky_,;h);ayqég.pgnyl-
oxadi azole | [err] a)| B eparat i on of 1,2,4-oxadiazole

5-[ 2- ( 2- br qmoet hyl ) oky- phenyl ] - 3} phehy\- 1,27 4- oxadi azolle: 5 1.85 g of

5- (2- hydr odyphenyl ) - B- phenyl - 1, 2| 4- ox olg are dissdlved in 80 m of

met hyl et hyljketone, nmxed with 5 p of 1, 2xdi §ronoet hang, 6 g of potassium
carbonate gnd 0.1 g pf potassiumiodi déle The jm xture i4 refluxed for 12
hours and afpgr cbolin e pregRitate 19 Hobiggrad |642-[(1-Methylpyrehtine-yl)-
phase is ejaporated gown 1 vACH ﬁgrcmﬂ ogr aphedetyllsiyiphegyi}gel
first withltol uene, dé’ ck onmt hane as el yahenyl-N2.&oxadigzole ¢

(86% of the

ory).

hen with 10

110

©

PN

205-2062

5-{2-(1-Methylpyrrolidin-3-yi)-
oxy-phenyl}-3-phenyl-1,2,4-
oxadiazole

111

206-207@

5-{2-(1-Azabicyclo-[3,2,1]-
octan-3-yh)oxy-phenyl}-3-
phenyl-1,2,4-

oxadiazole

112

208-2092

5-{2-(1-Methylpiperidin-4-yl)-
oxy-phenyl}-3-phenyl-1,2,4-
oxadiazole

113

130-1322

5-{2-[(2(S)-N,N-
Dimethyiamino)- (1(S)-
phenyl)-propyijoxy-phenyl}-3-
phenyl-1,2,4-oxadiazole

114

140-1428

5-{2-[(2(R)-N,N-
Dimethylamino)- (1(R)-
phenyl)-propyljoxy-phenyl}-3-
phenyl-1,2,4-oxadiazole

115

ol ¢ o ¢ o

Me,N

180-182@

5-{2-(2-N,N-Dimethylamino-
cyclohexyl)oxy-phenyl}-3-
phenyl-1,2 4-oxadiazole




'b) * P éparation of

5-{2-[2-(4-net hvl pi perazi n-1-yl)ethyl]oxy
oxadi azol e:

1.72 g
npethvl)

xv-phenvl]-

of

- phenvl

-?&enyl}-3-phenyl-1,2,4

-1.2 4-oxadiazole are dissolved in

5-[2-(2-br
1550 nmM o
sol ution

i n vacuo.

di chl or one
i n anhydro
di et hyl et
di et hyl eth

[Mexiples

anhydr oys
is refld

e

IS et hanol},
her. The r
b Vield-l1

xed for
anol

esidue is reg

di oxane an
one
Rs chrag
(90/1 0
acidified

7.0 (789%

hour

).

Ccr
nf

d mxed with
and then
mat ographed (

The base

Wi t h et herea

ystallised
t heor y)

2 g of N

" 08B
HCl and
from anhy

mnpn - 2511

t hyl pi perazi ne. Th¢

concentr ated by evaporation

Ehehliéd) name

alned iIs dissolved
precipitated with

rous et hanol 20 and
Bl errl1C

Exanpl e 6:
oxadi azol e
(anal ogous
M K
1- (2-cyano
48 7.

with 30 n
evapor at ed
wat er. The
sat ur at ed

5- phthyl -|3-
a) Pre
y to G BE.

bsslick, J.
hhenvl ) -4-

par at |

th
of
Martin, R
Med. Chem

[

vl

1-
J.
32 (1959

ine-

pypRr azi n-
yanoph
Elagin,

J.
1(

- yI8A-Bheny
bnyl ) pi per g
R Mat hi a
D52- 1056)

{

B
e

ﬁqygrb hyla’;rphem]l}
?gt E%Rﬁ"?, J.

b) Preparation of

8 gfﬁf 1-
of f or
in vacuo
m xture i
M th potas
ied over

S
Si

net hl pi peraz
(2-
mal de
and

hen

e aw
the r
made al kal
um car bond

yl
d
es

i ne
te and

at

er azi

) p

3 of f

iduer%;P
h

HE" ext

e_and

t ak

C(

ne o1 ¢@f |

orm c acid.

20% sodi um
nacted wi th
ncentrated

en up in ¢

ekt ayeetayDRsar
%E@@P RnGR 2451 e
PXEAZ3Rd i xed with
hydr oxi de sol uti on,
ether. The organic
by _evaporation in

phase is d
vacuo. To
et hyl acet

bur i 118 t he
at e/ i sopr g

r

sodi um sul n

panol

it
0: 30

osi

s

r onat og
ed with

O —\_<O

aptvéd1oh
1% of a 2%

I

—-

5-12:(2-Garbp "%’%‘FY'WX'h

OX%IGZOEG Fad

OH
119 Qo Me 162-163 | 5-{2-[2-(N,N-Dimethyl-N-
A oxido-amino)ethyljoxy-
o/ N phenyl}-3-phenyl-1,2,4-
Me oxadiazole
120 236-2378 |5-[2-N,N-
_Q Dimethylaminomethyl-2,3-
o dihydro-benzo[blfuran-7-yi}-3-
NMe, phenyl-1,2,4-oxadiazole -
121 252-2538 |5-[2-N,N-
—‘© \ Dimethylaminomethyl-
0 benzo[blfuran-7-yi}-3-phenyl-
NMe, 1,2,4-oxadiazole
137 120-121 5-[2-(N,N-Dimethylamino)-
—© Q carbonyloxy-phenyi]-3-phenyl-
o) _qo 1,2,4-oxadiazole
NMe,

a) hydrochloride; b) fumarate



'ébrufrdn). Yield: 6.7 g (83%of theory). g40 c) The ami doxi mes are prepared

usi ng the procedure described for
are prepared using the procedure described for
7: 3-phenyl -5-[2-(pi perazin-1-yl)-phenyl]-1 ,2 ,4-oxadi azol e
n of nmethyl 2-(

S. Poi ndext'@ple ki Oxadisizgiqs o

35 (1994) 7331-7334) 20
5-[ 2- (pi perazin-1-yl)-phenyl] - 3-pheny
benzoic acid am doxinme and 2.34 g of

mal ei nate are mxed with 0.92 g of sodiurg
heated in the mcrowave 6 x 30 mn

a) Preparati

Lett.

and

| perazin-1

eneral fonpy

Exanpl e 3b

-vl) -
4 0b}
b) Preparat
I

bt

S ot

Exanp

benzoat e
, |. Mon
i on of

211, 2 4- oxadi azol e:
I perazin-1-yl)-benzoate

100 m
s (with

| e 3c. 15 Exanpl e

[err]
kovi c, Tet r ahedr on
1.36 g of

of anhydrous et hanol
a 5 minute break each

d) The 1, 2, 4- oxadi azol es

(anal ogously to G

tinme) at®350 W 25 After cooling, the sol t is concentrated by
evapor at i g ﬁLdue_Ls____aELLacLed4&44;4ﬂ4in4u4meLhane_
agai nst wgter. The ¢rgani c, phas¢ is dried over sogdi um sul phate and
concentr at edE)da]meleaHBor atiRh in Vacuo. ZThe rebmdud°Ch chengicabmamegr aphed on
silica gell wth ethyl acetate/igopropanol (7P:30, mked with 5% of a 25%
ammoni a sql Ut 4ep) . Y1 el d. Ny | ( 35,01 T NEoT [y} 221423 | 3-RA4-benipiperakif-1-yB0
Exanpl e 8 phenyl]-5-phenyi-1,2,4-oxa-
5-{2-[2- (N, N-Di et hyl am no) et hyl}] xypgpenyl}-3-(4-hydﬂvmyphenyl)- 1
, 2, 4- oxadilazol e Q_N 49
123 Me Q 197-1982 | 3-{2-{2-(N,N-Dimethylamino)-
ethylloxy-phenyl}-5-(3-methyl-
—Q o/ Nie, phenyl)-1,2,4-oxadiazole
124 189-191@ | 3-{2-[2-(N,N-Dimethylamino)-
_@'Me @ - ethyljoxy-phenyl}-5-(4-methyl-
o/ 2 phenyl)-1,2,4-oxadiazole
125 194-195@ | 3-{2-N-[2-(N',N'-Dimethylamino)-
_© Q Nl ethyllaminophenyi}-5-phenyl-
A 1,2,4-oxadiazole
126 Cl Q 195-196@ | 3-{2-[2-(N,N-Dimethylamino)-
ethyljoxy-phenyl}-5-(3-chloro-
_G o/ Ve, phenyl)-1,2,4-oxadiazole
127 _@ Q 156-1572 | 3{2-[2-(N,N-Dimethylamino)-
. ethylloxy-phenyi}-5-(2-chloro-
o o/ Ve phenyl)-1,2,4-oxadiazole
128 209-2102 | 3-{2-[2~(N,N-Dimethylamino)-
_@C' NMe. ethylJoxy-phenyl}-5-(4-chloro-
o/ 2 phenyl)-1,2,4-oxadiazole
129 < > 166-1672 | 3-[2-(2-N-Morpholinoethyljoxy-
N/"‘\o phenyl]-5-(3-methyl-phenyl)-
o 1,2,4-oxadiazole
130 __@ Q 189-1902 | 3-{2-[2-(N,N-Dimethylamino)-
ethylloxy-phenyl}-5-(2-methyl-
Me o/ Nie, phenyl)-1,2,4-oxadiazole
131 _@ 167-1684a | 3-{2-[2-(N,N-Dimethylamino)-
ethylloxy-phenyl}-5-(2-hydroxy-
OH o NMe, phenyl)-1,2,4-oxadiazole
132 217-218a | 3-{2-[2-(N,N-Dimethylamino)-
_©_F NMle ethyljoxy-phenyl}-5-(4-fluoro-
o) S phenyl)-1,2,4-oxadiazole
133 F 174-1752 | 3-{2-[2-(N,N-Dimethylamino)-
ethylloxy-phenyl}-5-(3-fluoro-
_© o) f Nie, phenyl)-1,2 4-oxadiazole
134 _@ Q 196-1978 | 3-{2-[2-(N,N-Dimethylamino)-
ethylJoxy-phenyl}-5-(2-fluoro-
F 0_/_ Ne, phenyl)-1,2 4-oxadiazole




Tetr] ™~ a) Preparation of nethgp
2-[2- (N, N-di met hyl am no) et hyl ] oxy- benzoat e: 15.2 g of nmethyl salicylate
are dissolved in 200 ml of anhydrous acetonitrile and stirred with 4.4 g

of 60% sodi urnﬂggdri fe~SuUSpeorst ofT | o t—at |T%|831q93 QSUPs2- ,mdﬁnétﬁmam_n
§ %) ' 5L, y
I

—t )

mnutes. Yo this solutiois adde 0 nl of| absol Ut |ty @Reryl sl nydrgn i
is mxed with 1714 g -(N ani no) et hyllphéryiiimotagiaesie hl or i de

and 5.2 g U‘f'_gggo SOUL UNMeHydTr T de—Suspersi AR (313 0N N RsthvBhihe- & 40
stirred fgr 60 m nufes @j anhite er at dr“el"ﬁrhéég 'ﬁn@}g’%qﬁ@tggyi

are refluxXed for 1 hour then / gvApGratied down Ii‘pﬁemqym-ox Rzdl@si due

Is m xed V‘W ih ro—extracted—wth—ethyt—t0—acetate—Fhe—organtc—phase
is dried over® sodi um sul phate, the solvent is distilled off in vacuo and
the residue is chromatographed on silica gel with ethyl acet at e/ net hanol

(1:1). In tSurprigiagly, ithas bees faungdhrbtheorompeundsraegardingtedhe rventiophayey ) .
15 b) Prepadrﬁéfﬁﬁﬂ{%r At kiﬁdé%f?éé&ﬂ@%%@fﬁa‘ﬂﬂié}ﬁwd SRéubspréicivealcivity. 4.4
- 2- no) et hyl he

g of nethyl 2-] N, N- di net hyl am oxy-benzoate are heated in'
m crowavé for 15 minutes at 300 Wwith 30 ml of 5N hydrochloric acid. The
m xture Testew viotarl in vito bbby ishowatthhtthet dell deage ang hesseofi feinction

Crarar 4% ol AANEln s o B8 ER Ay A8 dobd e s
5- { 2- [ 2- ( Nisehsiemiahskulirand beaihyddmage, iiraimyyelting anti garebral plesayie) are parily
, 2, 4-oxadi agpl & an invcﬁ%?ﬁs%f%@{a %:][a?ctw B HERLEYAGELEE] feIBYSd BKHaRERRRIS. In

acid are dissolved ) [ ) . .
N- et hy| - @ddiion/toglutarpatss histamineand setrionficare parisularly impertantasyt i c

anount s of 5 rEiraheMiie8Z MdrkavéY, thd Boéerittativhs BVcalofiirh @indSodiimubss, id- 52 9
of 4- hydroga(t!)gg@m o aci d .am doxi me are added and the m xture is heated

for 15 mn ar. 258 ciAngedhe m crowave. It is concentrated by
evaporation, the residue is taken up in ethyl acetate, washed with

vacuo, The IF sttt it e e BRI SRS r iy tpate, BEARRETh 48 bidins
convert ed iaftoiceraresigstroyed {844 Rothinamand T.W.dDloey.1Trengs iz dzusescieress /0
mp.: 170[ q1kH 299). This finding leads one to conclude, inter alia, that glutamate plays a part
in neurodegenerative disorders (R. Schwarcz and B. Meldrum, The Lancet 11 (1985)
140). In addition, substances such as quisqualic acid, cainic acid, ibotenic acid,
glutaminic acid, N-methyl-D-aspartic acid (NMDA) and a-amino-3-hydroxy-5-methyl-
20 4-isooxazole-propionic acid (AMPA) are known as exogenous and endogenous
neurotoxins. Brain lesions which may be induced with such substances are
comparable with those which occur in connection with epilepsy and other
neurodegenerative disorders such as Huntington’s disease and Alzheimer’s disease.
Substances and ions which inhibit the activity of the glutamate receptors and the ion
25 channel connected to this receptor - such as, for example, competitive and non-
competitive antagonists of excitatory amino acids - protect brain cells from hypoxic
and ischaemic damage. These findings show that the glutamate receptors play an
important part in mediating ischaemic damage.

30 The activity on the AMPA receptor was demonstrated by means of electrophysiology
on neuronal cells (using the Patch-Clamp-Method) (M. L. Mayer, L. Vyklicky and G.
L. Westbrook, J. Physiol. 415 (1989) 329-350).



(deconposi tion). 63 50

Exanpl e 9: 5-{2-[(Carboxam do) net hyl ] oxy- phenyl } - 3- phenyl 1, 2, 4- oxadi azol e

[err] : 3.57 g of 5-(2-hydroxyphenyl) - 3-phenyl - , 4- oxadi azol e are

di ssolved iin 70 m of anhydrous DVF and stirred mnth 0.6 g of 60% sodi um

hydri de suéﬁb@mt@ﬁﬁwwerﬁéarnedo@utm test poneanteation®f3004M] C. To this solution

are added 1.4 g of 2-chloroacetam de and the mxture is stirred for 2

hours at 1 Then the, soI t is ev or at domm in vacuo. The
ve liced sih qp Lo X&P

resi due i ahikiting the cajnateq A Fecepto tate s
decoct ed bt hanol apd et hyI hcAMPA. lield: 3.3 g (75%f
t heory). Ieg pmmtt%zm 251C . J(Examgteafrplnd. [%] _
g) { gr [erz)ag l 1 of e Xy- phenyl ]—-ngheﬂy 185’3'3’ 4—akadi azol e [err]
55{ 2-[2- (Y-3= ?_lzmmn 7-\91_[7)01‘ hyl ] oxy- ph =nyﬁlg- 3= plenng:L,_Z 4- oxadi azol e

34 97 55 81

8 97 68 81

3 96 18 80

13 96 42 79

14 96 43 77

24 96 4 71

22 94 64 65

23 93 45 64

37 93 44 62

27 91 47 59

20 90 59 54

28 87 57 . 51

33 87 40 37

2 86 67 28

12 85 31 73

19 86

s The affinity for the "Na* channel site 2"-binding site was demonstrated as described
by G.B. Brown (J. Neurosci. 8 (1986) 2064).
The tests were typically carried out at a test concentration of 10uM.
The inhibitory values are shown in Table 4.



4.1 §'0f 5-(2-hydroxy)-3-phenyl -1, 2, 4- oxagiqazol e are dissolved in 60 m of
DMF and m xed with 0.688 g of 60% sodi um hydri de suspension in

anhydr ous
oil. To th

i's

m Xture are added 3. 15
and the resulting m xture is

cool i ng t hdahig dekhibitiopaptheNaghanne

stirre&i&

of 2-(2-bronoethyl)-1, 3-di oxane
or 4 hours at 100[err]C. After
blil&IX ) he 20 residue is conbined

wth water. It is extracted with ethyl acetate, the organic phase IS
dri ed overfsodumnrsa Nid{_&ﬁ%lqvaporat O aowWT 1T TN Rehan égt sol ution
remai ni ng i rpma f ed on sili W t tﬁ{' et ate. Yi el d:
2.5 ¢ (410)&)(3?’”@% ) . nc}gé%ﬂ) Pr epar at i gﬁx%ﬁble nh. [%
5-{2-[2-(clar bey) et hyl | oxyp phenyl | - 3- phgnylg 1, 2, fi- oxgyll azol e 2.5 g of
5-{2-[2- (1 3-di oxan{ 2-yl ) et hyl Jjoxy- phenyl } - 3- phenyl -1, 2, 4-pxadi azol e are
di ssol ved | m—pT afgyone gnd at O[[eTT4 T a pol Ugg on of
chrom um(M )oxide ih 30% suljphuric d&cid is apded dropw e thereto. The
mxture is ITTQJII ST redﬂgd)r a flurt her hours agg 20- 23] err] C and then
25 mM of ipopropanol are added|with codl ing at S[err?C. Th m xture is
added to afstsperrst .rv‘o‘%ﬁ‘% of dic m of water 5
and the O?E;angg pha%e il @epareted of f. Tﬁ‘ aqueous phase | s extracted once
nor e W Hr—gi-ehtot-erethane—add t he copbi-ned—erganie—soldfi ons are again
extracted 't?g V\ﬁp.tertggThe eftract is draised oyer g%di um pul phat e,
evapor at ed j e r espdue—-s—Ehoppt-egraphed on silica
gel with d chP%r onel han&Bnet harol (97: 3. ne pr%@uct ip recrystallised
fromethyllacetate lYield: 023 g (11% theory) —neltingi 10 point
170-171[erf] C13 c) Bbeparatfi on of 31 82
5-{2-[2- (clrboxani do) et hyl ] oxy-Iphenyl }-B-phenyl 11, 2 4-oxad} azol e 0.8 ¢
of 5-{2-[ 2} (c@2boxy]et hy¥M] oxy- ghenyl }- 3 pH&nyl - L, 2, 80oxadi pzol e are
di ssol ved 15 in 40 i of anhydrfous di chi or onet hane and coofed to Oferr]C 2
m of oxallyl 8%l oride 93dissoljved in 5 m4dof aphyd7®us di ghl or met hane are
then addedjto this $olution, and thel m xturelis stirredjfor 1.5 hours at
20[ err] C. [Theggol vent i 92evaporjated in pacqgo ang 780 m pf anhydrous
di chl orone}f hane arejadded. Ammqgni acal dj chl or ongt hane

3 91 27 79

28 o1 5 78

12 90 47 74

24 89 43 72

42 89 59 70

44 89 54 62

34 88 57 54

40 88

Cell damage caused by hypoglycaemia, hypoxia, anoxia and ischaemia, as a result

of a lack of supply, lead to a reduced supply of energy carriers such as glucose in
the neurons.

The effects of histamine receptor antagonists on hypoxia- and hypoglycaemia-
induced damage on the uptake of 2-deoxyglucose was investigated in preparations



solution is added with cooling until the ggaction mediumreacts basically.
It is left to 20 stand for 14 hours, water is added, the precipitate forned
and the dichl oronet hane phase are separated off, and the organi c phase
is dried over sodium sul phate. After evaporation, the residue amounts to

0.7 g. Thi $fislicespbhippogarmmisdalsen from the rg(S. Shikatehand S. Watanabe,

di chl or Omtﬂlﬁi}eéeiéhbéfl@tte@%?h@g% ‘k‘@. Phé additioh of histannhietdadsad 4 rom

et hyl acet at e, Y'fet‘qd:' (i_\ 'Z'Zr‘g % t hgorm nmel tkn% BO& nt

137- 138 er Mf@rseping of the ischaemia-induce reduction in the uptake of 2-depxyglucosey, it

1;] ol | _owijn]g crmmmmdshwnehwmmnﬁdea{naismgptalantag?rﬁﬁe implmmmesisdmmidaed
er el nper or.e. . . (0} r

e e Dol Bduced rekfiiBnn 12 BBlRE B aOlnRRRESE whBldHY fisthiihe 1 fldebtor,

[err] - antagonistsrhave no gffegban this] The-pratective BffsciDrfrhistamingiHibieceptor
t hvl - . _ lea . . . . . . f

ethy gg’é?’e%ﬂﬁﬁﬁ.ﬂnig &dieBY r?li'npraf&.uang hlst[a(ra\pp?.-Thls igyes}lggtlcér; P]akes it cl.ear that

5- { 2- [ 2- ( N,INstaming yeceptars iay@n important part in ischaemia-induced reduction in the

oxy- pheny| }glgcddeemetaioligndt- 0xa- di azol e
13 [err] [err] 164- 165[ err]
5-{2-[2-PN-Pyrrolidinyl)ethyl]oxy-

phenyl } - 3- dbergssive, Weufonal activity, in conjunction with a massive increase in

neurotransmitters, may lead to neuronal degeneration in animal models having
transient cerebral ischaemia (H. Benveniste, H. Drejer, A. Schousboe, N.H. Diemer,
J. Neurochem. 43 (1984) 1369). Neuronal activity can be inhibited by substances

15 which bind to neurotransmitter receptors, such as, for example, 5-hydroxytryptamine
(R. Andrade, R. A. Nicoll, Soc. Neurosci. Abstr. 11 (1985) 297). It was also shown
that the administration of 5-hydroxytryptamine agonists in animal models with
occlusion of the central cerebral artery resulted in a reduction in the volume of infarct
(J. H. M. Prehn, C. Backhau®, C. Karkoutly, J. Nuglisch, B. Peruche, C. Rossberg, J.

20 Krieglstein, Eur. J. Pharmacol. 203 (1991) 213).

As a test system for demonstrating affinity for the following receptors, receptor
binding studies were carried out as described in the following references:
Histamine H1 (S. Dini et al. Agents and Actions 33 (1991) 181),

25 5-hydroxytryptamine 1A (M. D. Hall et al., J. Neurochem. 44 (1985) 1685);
5-hydroxytryptamine 2A (J. E. Leysen et al., Mol. Pharmacol. 21 (1982) 301);
The tests were typically carried out at a test concentration of 10 uM.

Table 5 summarises the inhibitory values on the above receptors:

30 Table 5a: Table 5b: Table 5c:
Example H1 Example| HT1A Example | HT2A
Inh.[%] Inh.[%] inh.[%]
2 99 8 100 13 100
40 99 47 08 17 99
3 o8 27 97 67 99




‘oxadi azol e
5-{2-[2- (N

phenyl } - 3- phenyl -

[err]

14

[err]

Pi peri di nyl) et hyl | oxy-

1,2, 4-
[err]

141-142[ err]

[ egg]

194-195[ err]

oxadi azol e

5-{2-[2- (N-et hyl

15

- N- phenyl ami no) -

16" ety Tabiese "l “i04. wable s o e
ohenyl 1. JXORR argiE | | 17|Exempe [ HTIA | ofExampisdsdrep
Ej %l][cz)xgu I\I-Dyrjef guggmn];g %yl ] . Inh.[%] Inh.[%]
phenyl )-1,{2 ﬁ oxadi azol e 18 3[(N ] o7 [err]18 le[ng]
g L g 308 Chilor - 19 | % 4 97
S To o (L N B melmPamnd- | A% | T
g%gﬁg}?¥{,§%ﬁ?z§ic.a9§“Cthoxy_zo 37[err] 94 [err 33 167-1@§[errl
5-{2-[2-(N yl'l-
oxy- phenyll} - 88 pheryl 94, 2, 4- oxa- 31 93 Fazolp 96 D1
[err] [erd] 184- 186[ er f]_5-{2-12- (N-i shpropyl ajino)ethyl]-
oxy- phenyl}} - 31 pherlyl 4, 2, 4- oxa- 64 | 93 47 &azol p
53 BEdanpl e Rlerr] Z p. [C chem tal nape

8 04 2 o1 3 95

42 94 13 91 8 95

37 93 17 91 . 45 95

28 92 24 91 12 94

13 91 45 91 27 o4

27 90 18 90 54 94

57 90 40 88 4 93

67 90 23 87 23 93

64 88 54 85 44 93

12 87 68 84 59 93

14 87 3 79 28 02

33 87 22 77 48 92

43 86 42 77 64 92

59 84 28 75 2 91

47 82 57 72 31 91

17 78 43 69 21 90

48 78 44 65 42 90




02"

Terr]

[err]
5-{2-[2-(N-net hyl am no) et hyl ] -

205- 206é7er r]

oxy- phenyl } - 3- phenyl -1 , 2, 4- oxa- 23 [err] [err]

161-162[ err] 5-{2- [2(|\|—ethy|am’no)ethy|]-

oxy- phenyl } - 3- phenyl - , 4- oxa-

diazole 24 Table[Eer] [err] Table 5b:212-214[ err] Table 5c:
5-[2- (2 am noet hyl ) oxy- phenyl]

phenyt - L 4 R 2L no Ekddpie] HTIA [F7] [Exerddig] A0TEA ]
et hyl ] oxy-jphenyl } - 3-lphém 1 , 2, 4- inh.[%] oxadi azdl énh.[%Pq
[err] 21 [erfr] 75 233[prrg 5 {83[ 2- (N, N- Di ngt hgpam r{o) 88

et hyl ] oxy-jphenyl }-B- (3, 4-d] chl or o- phenyl ) - 1,12, 4- oxadi azol e
27 [erf] 5 74l err 1G9 168[ eng] 68 87
5-{2-[2-(N, N-Di rrethyl am noj -

et hyl ] oxy-jph y1}-5( chtpro- -1, 2, 4-[oxXqgiazqgre 238
[err] 4 [erf] 4 185[ err 485-{21[§B(N N Di net hyl a%gno) 84

et hyl ] oxy- yH =% chl oro- phenyl ) - 1, 2 4=poxadiazghe
29 [erlrg-i.r%g 7i‘[err 494[err]50 5 &

5-{ 2- [ 2- ( N N=Prrethyamre (deconpy

et hyl ] oxy-lph@fyl }-B ﬁ"’?thw 1,2,4- | 67 49 mfzooxadi a8l e
30 [ erfH Ferr 1201221 er+]

5-{2-[2- (N, N2Bi et hyB3ni no) - 1 48 37 78

et hyl ] oxy-jphepyl3-B-f4-(4-

hydr oxyphenylﬁ oxy- phéﬁyl 1-L, 2, 4- 99 46 57 7
oxadi azol e 31 lerr] lerr] 150- 153[ erj]

5-{2-[2- (N, N28i net hyl2Zmi noj - 20 43 24 58

et hyl ] oxy-fphenyl }-B-benzyl {1, 2, 4- oxadi azaol e
[err] ROrr] 19 [67[err]| 13 {2-]228N, N-Di net hyljan#do) - 58

et hyl ] oxy-jphenyl}-B-{2-12-{N, N\ di_net hy) am no) et hy!l ] oxvi- phenyl )}
1, 2, 4- oxadi azol e 33 [ err] [err 196-197[ err]

5- {2 [ 2- (N, N-Di et hyl ani no) -
et hyl | oxy- pgaefding3o(id- hakalyashi et al. (Stroke 26 (1R88)/1§78), Sigmavseseptorsiase

involved in the mechanism of acute damage after transient focal ischaemia.
Takahashi et al. were able, for example, to demonstrate a reduction in the volume of
infarct when investigating a potent ligand of the Sigma receptor in the model of
transient focal ischaemia.

As a test system for demonstrating the affinity of the compounds according to the
invention for the Sigma receptor, receptor binding studies were carried out in
accordance with E. W. Karbon, K. Naper, M. J. Pontecorvo, Eur. J. Pharmacol. 193
(1991) 21. The tests were typically carried out at a test concentration of 10 uM.
The inhibitory values are shown in the following Table.

10

Table 6:
Sigma Sigma
Example | Inh. [%)] Example | Inh. [%]
14 93 64 76
44 93 34 75
5 90 19 74

15



3y

Terr] [err] 199[ err]
5-{2-[2- (N, N- Di net hyl ami no) - 68
et hyl (oxy- phenyl }-3-(2-fl uoro- phenyl ) -1, 2, 4- oxadi azol e 35
[err] [err] 250[ err] 5-12-(2-N, N-Di ne hylamno et hyl -
oxy) phenyl ] - 3- (4-ni tro-phenyl) -
(deconp) 45 2, 4-loxagh azol g 36 [ 281 | 74 [err]
273-274[ enqr] 5-{2-[{2- (N, N-Di fret hyl am po) -
et hyl ] oxy{pyragdi n- 3 yl g4 3- ph?nyl - 12 68 1, 2, 4- oxadi azol e
54 Exdnpl e Rl err] Z mp. [C chem cal nane
37 T ] err] 166- [err 68
5-{2-[2-( %ﬁnet hy amsjr‘lo) "84
et hyl ] oxy-jph F=3F(Sg et Y] - pEREt ) =1} 2, 4- oxadi azol e 38
[err] ([aegflr] 84 102|err] LS{IZ [2- (N BB 1y| am no) -
(deconp) $hyt )\y ||u|| }-3-[2- (4
hydr oxyphd nylﬁ Vi nyj ] ?[3’ 2 62
oxadi azol g 35 {%H‘ [ ¢+ 23224 err|
5-[ 2- (4- bd nzﬁ%i per a2| ﬁzl yl ] phe- 3 2
nyl ] - 3- phgay-1-2.-4+0x e 0- —Lorr - [err]
218-220[ er|r] 58;. [ 2-) 4- %%t hyl pi per azi n; 1y|§- 59
phenyl]-3-lphenyl -1 | 2 4- oxadi azol e
18 80 42 57
23 79 47 56
68 79 67 54
22 78 24 52
31 77 57 49
33 77 4 41
21 76 43 0
40 76

10

15

The neuroprotective activity in vivo was demonstrated in a stroke model in the rat. A
permanent focal cerebral ischaemia was induced by surgical occlusion of the arteria
cerebri media (MCAOQ) (based on A. Tamura, D. I. Graham, J. McCulloch and G. M.
Teasdale, J. Cereb. Blood Fiow Metab. 1 (1981) 5§3-60).
With 5-{2-[2-(N,N-dimethylamino)ethylloxy-phenyl}-3-phenyl-1,2,4-oxadiazole
(Example 2) it was possible to reduce the volume of the lesion significantly.

The results described above show that the oxadiazole derivates of general formuia |
can be used in neurodegenerative disorders and cerebral ischaemia of various
origins. These include, for example: epilepsy, hypoglycaemia, hypoxia, anoxia, brain
trauma, brain oedema, amyotropic lateral sclerosis, Huntington's disease,
Aizheimer’s disease, hypotonia, cardiac infarct, cerebral pressure (increased
intracranial pressure), ischaemic and haemorrhagic stroke, global cerebral ischaemia
during heart stoppage, diabetic polyneuropathy, tinnitus, perinatl asphyxia,
schizophrenia, depression and Parkinson’s disease.



41 0 [err] [err] 220[ err]

5-{2-[2- (N, N- Di et hyl am no) - 69 (deconp)

et hyl ] oxy- phenyl)-3-(4-pyridyl) -

1, 2, 4- oxadi azol e 42 [err] [err] 186[ err]

5-{2-[2- (NN- Di et hyl am no) -

et hyl ] oxy-phenyl }-3-(2-thienyl)-

1, 2, 4- oxadiT@gdgt@mpounds of genéral fermyla (1) may be psed on their owrgey igrggnjunction

5-{2- [ 2- ( Nwnlbifer Bietidds0Bstances according to the invention, optionalflfl also in corc?_unction
of

zzhyl Joxy- B\th{] ¥1%h}er?ﬁhga%m%ﬂog¥cla)ly active $ybstappgs. Suitable forms 2 iggol e

4- 0X
atminisaration
5-{2- [ 2- g Nin¢lGietabigtsy wapsiiles, suppositories, solutions - particularly solutions for injection
N thg?/:o]hg)r(lzl g@«%ngl‘} N 13’9&2’&}@}%@% ffdnfusion, emyisions or dispersiple powders. The
216-220[ er ;p]rob@&ipn-thgmhaunmehmaﬂmaqﬁye compound or compounds should be in the

et hyl ] oxy- phsgd Feons 0l 14 O By weight, preferaply 0.5 to 50% by wl§§tbf the total
2, 4- oxadi azol e 48 rr% grr 335- 36[err 5-

r s : L 40 e . (L Ee ] .. (JI

- [ 2- (N, N- DiCRE?RRAIeR ({®: in quantities sufficient to achieve the dosage range specified below.

et hyl | oxy- suizible tablels Bapbeiobtained, for example, by mixing the active substance or
1, 2, 4- oxadi ago j

5-{2-2- (NSK! é%ﬁi;mxngyn exc[p?errq , .0 'mer{ &ildents such calzcﬂj%[n %Eaﬁ:]onate,
et hyl ] oxy- iatciyin} pllegphadeiondactose, disintegrants such as corn starch or alginic acid,

Eh ? Sy'[ )2: (1 Nﬁ(ﬁ%ﬂ%ém&% #8r gelatine, lubfit&Ats such as Rhfhesium stehife b thre! ']

et hyl ] oxy- stnekigil agents Jor obtaining delayedyelaasetasioh gs aarboxymethyigedivlase, 49
[err] 45 celigidsk acetit_e(%l?tﬁ_am be pblyvinytdctaté: The hatletshby a8 Sensist of

et hyl ] oxy- phenyl)) - 3-
di net hyl am%?é{ém .1, 2, 4-
oxadi azol e 55

Accordingly, coated tablets may be produced by covering cores made in the same
way as the tablets with agents conventionally used for tablet coatings, e.g. collidone

20 or shellac, gum arabic, talc, titanium dioxide or sugar. In order to achieve delayed
release or prevent intolerance, the core may consist of several layers. Similarly, the
tablet coating may be made up of a nhumber of layers to achieve delayed release,
and the excipients used for the tablets above may be used here.

25 Syrups containing the active substances or combinations of active substances
according to the invention may additionally contain a sweetener such as saccharin,
cyclamate, glycerol or sugar and a flavour enhancer, e.g. a flavouring such as vanillin
or orange extract. They may also contain suspension adjuvants or thickeners such
as sodium carboxymethylcellulose, wetting agents, e.g. condensation products of

30 fatty alcohols with ethylene oxide, or protective substances such as
p-hydroxybenzoates.

Solutions for injection and infusion are prepared in the usual way, e.g. with the
addition of isotonic agents, preservatives such as p-hydroxybenzoates or stabilisers

35 such as alkali metal salts of ethylene diamine tetraacetic acid, optionally using
emulsifiers and/or dispersants, whilst if water is used as a diluent, organic solvents
may optionally be used as solubilisers or solvating agents, and these solutions are
then packed into injection vials or ampdules or infusion bottles.



Exanpl € Rl err] zZ mp.[[err]C] chenical nane
50 [err] [err] IAY-199[ err]

5-{2-[2-(N; N-Di et hyl am no) -

et hyl ] oxy- phenyl } - 3- ( 2- net hoxy) - phenyl )-1, 2, 4- oxadi azol e 51

EateLH 1 oxy- &]aé{s‘?ﬁsl gontfmlngr%f)%‘?x[ fAbfe active éuﬂs%al[xg%s( &“\?@)%éﬁéﬁ <4 ag&iz 2o
[err] ”bﬁéﬂqes may be n@amn[f@r exampis, panzwm g-aotive substancea with mert

ethhyl } OXY'd%fﬁﬁé?ﬁ s}uc?r aé fact6$P bPBYIbitol and encapsulatmg them in gelatine capsules.
E Sgn{ 8%9[ er %unta&e ngngqu& W%Qregﬁ&%)f r example, By mll(mg with carriers

et hyl ] oxy- pirevidep-for (fis pyrpolsd, lsuch as neutral fats or polyethylendglycel-ondetivativds
5 tkﬁﬁ‘#@ [err] 186- 189[ err] _
{2 [ 2- (N, thylamno)- et hyl ] oxy- phenyl }-3-(3-thienyl) -
1, 2, 4- oxadi azole [err] [err] 154-155[ err]
g . %2” ][ (2)x3(/Np ?ﬁiﬂ@?\fs mflude water, pharmaceutically acceptafle o%;amc a?lgczeg} 3
56 SL{ raq para ing éq; ¥e)] petroleum Qggﬂqlsg{gsgqtable oils (e.g. groundnut or sesame
5-{2-[2-fN, Qn@hbhb'r %@ﬁ@hcﬂonal alcohols (e.§ldthhheborgWesiul catriém sudh as
ﬁg?g%ﬁfg{at rai r@lgeréxa |(§?zr%(§& I#?PE’?F?% sjays, {a?c a}\d chalk) sth%etll: mineral
et hy 1] oxy- powwders-(8-d. highiyydigpersed silica and silicates), sugar (e.g.lcahelsugendiagiosiee
5 { 21 2- ( Nq\%fé%o%h)eépﬁg f{ek§( .g. h&rﬁr? ngé'r{t%hfdhlte liquors, methylcellulose, starch
phenyl) - (ahdwpollyuwmrqhﬂpne) and lubricants (e.g. magnesium stearaig atsile; stearic asid
Eaﬂ];} | oxy k en {i?'hg' walsu%[ér r] 5-{2-12-(N, N Di net hyl am no) -
The preparations are administered in the usual way, preferably by parenteral route,
most particularly by infusion, intravenously. In the event of oral administration, in
addition to the above-mentioned carriers, the tablets may, of course, also contain
20 additives such as sodium citrate, calcium carbonate and dicalcium phosphate,
together with various additives such as starch, preferably potato starch, gelatine and
the like. In addition, lubricants such as magnesium stearate, sodium laurylsulphate
and talc may be used for producing the tablets. In the case of agueous suspensions,
the active substances may be combined with various flavour enhancers or
25 colourings, in addition to the above-mentioned excipients.

For parenteral use, solutions of the active substances may be administered, using
suitable liquid carriers. The dosage for intravenous use is from 1 — 1,000 mg per
hour, preferably between 5 - 500 mg per hour.
30 .
However, it may be necessary to deviate from these quantities, depending on the
body weight and the route of administration, individual response to the drug, the type
of formulation used and the time or interval at which it is administered. Thus, in
some cases, a quantity less than the minimum may be sufficient, whereas in other
35 cases the upper limit will have to be exceeded. When larger amounts are
administered, it may be advisable to divide them into a number of single doses
spread over the day.



“(':h'r'o’r"oﬁhenyl )-1, 2, 4- oxadi azol e 60 [err] [err]

169-171[ err] 5-{2-[2- (N, N-Di net hyl am 7d) -
et hy1] oxy- phenyl }-3- (1, 5- di et hyl pyrrol-2-yl)-1, 2, 4-
oxadi azol e 61 [err] [err] 197-199[ err]

? {2 24[ (2)x QM{%%QQH tﬂ%%;%%&dr?d%’ %frqe]nera! FormLtI% ) Pr ¥ 'f—,gfgft%g%{%@?g&% ;9

5- { 2- [ 2- ( Nals@bewanybinet vdth other types of active subsiantexy- phenyl } - 3- (4- et hoxy-

phenyl )-1, 2, 4- oxadi azol e 63 [err] [err]

199- 214 err. 5-{2-[ 3- (N Norphol i no)propyl | oxy-

phenyl } [ 3- ﬂlmgxampie,s&vhic followl%llustrate )ﬂPe pPe%ent fﬁ%eag%wgggpgrestricgmg its
[err] 5 scopefr] 175-178[ err] 5-{2-[2- (N, N-Di et hyl ami no) -

et hy1] oxy- pheny1} - 3- ( 2- br ono- phenyl)-1, 2, 4- oxadi azol e 65
[err] [err] 208-212[ err] 5-{2-[2- (N, N-Di net hyl am no) -

et hy1] oxy- (ixamblesDf(Pharmaceutical Formulations
trifluorome-thyl phenyl)-1, 2, 4-

oxadi azol e Exanpl e Rlerr]

56
Z m @) [ [ erfaliptsheni cal name 66 perftabled lerr]

170-175[grr] 5-{2-[2- (N, N-Di et hyl am no) -

SLQ%H ;))Ql/ ghingl(éﬁgt&gﬂigsqz'l@qe [err] 180 mg 177-178[err]
5-{2-[2- (N, N-Di netduptbesi no) - 140 mg
Corn starch ' 240 mg
Polyvinylpyrrolidone 15 mg
15 Magnesium stearate 5mg
500 mg

The finely ground active substance, lactose and some of the corn starch are mixed
20 together. The mixture is screened, then moistened with a solution of
polyvinylpyrrolidone in water, kneaded, granulated whilst moist and dried. The
granules, the remaining corn starch and the magnesium stearate are screened and
mixed together. The mixture is compressed to form tablets of suitable shape and

size.
25
B) Tablets per tablet
Active substance 80 mg
Lactose 55 mg
30 Corn starch 190 mg
Microcrystalline cellulose 35 mg
Polyvinylpyrrolidone 15 mg
Sodium carboxymethyl starch 23 mg
Magnesium stearate 2mg

35
400 mg



et hyl ] oxy4- net hyl - phenyl } - 3-
phenyl -1, 2, 4- oxadi azol e 68 [err] 72 lerr] 174-175[ err]
5-{2-[2- (NN Di net hyl am no) -
et hyl ] oxy- 3- net hyl - phenyl ) - 3-

henyl - 1, 2_4- gxadi azol e 69 err err 219[ err
E_ { 2}/[ 2- (N he %n waaﬁ'i qﬁslye subs{ance], some of t;Ie co;n sta(cab@ﬁ;gge, m!crocrystalline
et hyl ] oxy-deludde2sd podyritylpyirolidone are mixed together, the mixture screened and
phenyl -1, 2 \i 19].er q

4- i I 70 . 216+

5-{2-[ 2- ( ,\prﬁc%l)égrg{i ﬁf}ﬁ\aﬁ‘eggj’nammg c.[o?rrx rslarch and %%{]{ﬂ ff)&;gya gw%? _l?l]_,ss_
benzodi oxodriéd ghyl-str@erded. The sodium carboxymethy! stasati andthe magbesiung stedrate
[eteLH | Oxsy_arr%%gqﬁggﬁéﬁ_t&é ﬁnré‘r%éll'ef% MR Pie Wixture is complgﬁsesn%ﬂ So_ form
, 2, 4- oxadi &Mﬂt@ of aysuitable sjze} [err] 186-189[ err]
5-{2-[2-(N, NDi net hyl am no) -

t hyl - B et hyl - phenyl ) - 3- henyl - 1
o owat Gol e Amsgie ol lerr] 205-207[ err]
5-{2-[2- (N, N-Di net hyl am no) -

et hyl ] oxy- 4- chl or,0:.phenyl ) - 3- phenyl -1
, 2, 4- oxadi azol e Activg Subs F?] [err] 50{'@7- 200[ err]
5-{2-[ 2- (N, N- Di nSodjummchiorjde 50 mg

et hyl ] oxy- 5- chl o{x@5 Ve %e p phenyl - 1
, 2, 4- oxadi azol e Wat%g?& 'h ec?i%)?s [err] 5 T&SO 197[ err]

5-{2-[2- (NN Di net hyl am no) -

ethhyl } 0>£Y'2 ?28‘§dﬁgé3€ulb|€%e}%ig%issolved in water at its own pH or posszikﬁ' at 2H 5.5 t0 6.5
E_ {e Sy[ 2@ W@%@fﬁ@ﬁ% is added[tgrr%ke the solu{ioerg lrs]otonic. The resu m& seél{.l!ion is

et hyl ] oxy- filtdrednto-reheoud pyrdgens and the filtrate is transferred pineley bséptic conditions
52{ g’: f;a?:\ﬁiﬁlﬁﬁh@qtﬂ% ()ﬂhlﬂi%kf ihen steriliseheéﬂd sealed byjfag’sbpt7 ‘?{13 rarnlpoules contain

et hyl ] oxy- phmegy2) nig andi&Er mgftadtive substance. .
phenyl ) -1, 2, 4- oxadi azol e 78 [err] [err] 217-220[ err]
5-{2-[ 2- (NN Di net hyl am no) -



"ét hy’I‘-] oxy=phienyl }-3-(3-chl or o- 4- met %I -phenyl)-1 , 2, 4- oxadi azol e

I ol 7S e e

crethyt and et hyl ] oxy-p ﬁnql,é q
norborren 5-yl)-1, 2, 4- Patent claims oxdfi azo i{fg@;scE
[err] [err] 170[ err] 5-{2-[2-(N, N-D net hy|tss j
gt hyl ] oxy- meHY{bxé]d(a%o!e derivatives of eneral forfarP@ranyl ) - 1, 2, 4- ~oxadi azoT 6
err err] [err]
5-{2-[2-(N, N-D|rrethylamno) N €t hyl ] oxy-phenyl)-3-(1-
adamantyl )-1 , 2, 4- oxadi azol e 07/[' rr [err]
188-189[err] 5-{2-[2-(N, N-Di rrethyl am no)
et hyl | oxya 3- chl or - phenyl } - 3- phenyl -1 , 2, 4- oxadi azol e
83 [err] [err] 218-220[élar]
5-{ 2-[ 2- (N, Nherefdt hyl ami no) - et hyl ] oxy- 3-i sopropyl phenyl } -
3- phenyl - 1, 2, 4- oxadi azol e [err] [err
259- 262 5-{2-]2-(NN-Di thlamno et hyl hen 4- (et hyl -
Lerr] X aiug \} &enote g)?yg or mtro%;en butyX]a éX( go no¥bo sn[’nult(aneously
10 denote oxygen or nitrogen,
Z denotes a group of formula
R R R?
—<%3 o S Re
R® R3 R®
R
T @ G R
e
15 wherein

St and S2 denote a group of formula
By Pngs

wherein V denotes oxygen, sulphur or NR? and

20 B and D, which may be identical or different, may represent a Cy_1o-
alkylene, C..10- alkenylene or C,1p-alkynylene bridge, which may in
each case be mono- or polysubstituted by =0, -CN, -CHO, Ce.1o-aryl,
COOR7, -CONHSO%R’, -CONRSR®, -CH=NOR7, -CORS, -
CH(OR/)R8, -CH(OR"),, -CH=CH-R®, -NRSR6, -NHCOR?, -

25 NHCONRSRE, -NHCOOR, -OR7, -OCOR7, -OCOORY, -
OCONR®RS, -SR7, -SOR7, -SO2R7, -S03H, -S02NRSRE, halogen,
1,3-dioxolane or 1,3-dioxane;

D

81 and S2 denote a group of formula i
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( d‘ec’érrp)_ ‘1 - hydroxyi_m no)-phenyl) 1, 2, 4- oxadi azol e

T  Terr] [err] 180- 182[7e4rr]
5{2[2( et hyl ] oxy- phenyl } - 3(24di-
met hoxyphmmm““ﬂ“ﬁ“mun 2, 4oxad| azol e Lg u
[err] 185-416fert] s 5*{2-[2-(N, N ye@h.)(/a 0 THIS SHEET HAS BEEN
et hyl ] oxy- phenyl } - 3- cyc p tyl - BEFLQCEQadI azpl e
87 [err] [err] 175-178[ err]

? | Bf,r Lﬁh(ewﬁ’ ; r (il ! gl Zo)wﬁg%/edéy[ and Bgpay have the me%[rigs%el%n %_e?ééxééfore and
188[err] 5-{2-[ 2- UNetirééemi a\t-antyuidalkyl, Css-cycloalkyl or Ceqo-aryl group,
et byl amno) pheny ] - 1, $PUE ey be mono- o pelysysituted by Cogglkyl, N, -CHO o
[err] 111-113[err] CORZ-NRRN-ORD +8:RAy4S04 RH)-SOR or halogen, _
et hyl ] oxy- 6- quoro phenyl) 3- phenyl -1 | 2, 4- oxadi azol e

90 1 §2 r] 204-205[err]  5-{2- N-[2(N N -

Di met hyl ami no$ and denoteagroup of fefrmyla] ani nophenyl ) - 3- phenyl -

1 ,2,4-oxadiazol e 91 [err] [err] 220- 223[err]
5-{2, 6-bi s[2-(N, N - D net hyl Bdeco % an no)

et hyl ] oxy- phenyl } - 3- SNpheng*- 1 | 2, 4- oxadi azol e

58 Exanpl e R err] Z 6n\p4 [C chem cal nane
10 .
wherein B and D are as hereinbefore defined and the two groups D
and the two groups R#4 are identical or different,

S1and S2 denote a group of formula
15

\V/D\R4

whilst V and D are as hereinbefore defined,

S1 and S2 denote a group of formula
U

N, TS

\Y; R*
wherein V and U are as hereinbefore defined,

20

S1 and §2 denote a group of formula

25 wherein D is as hereinbefore defined and the two groups D and the
two groups R4 are identical or different,

St and 82 denote a group of formula

—N_ _E
v S
30 wherein E denotes oxygen, sulphur or NR/ (with n,m=1,2 or 3 and
n+m>2), wherein the group is optionally substituted by halogen, = O,

his Sheet Has Been Replacet




" 110- 1115 Hﬁfzs-——sf' FETy—%
5 (ﬁ‘mﬁmjmu t JI err] ert phq1;Hj%%éij§zbl e

[err] [err 106- 107 -TE E 1) - 3-
phenyl 1,2, 4- oxadi azolQR?, -GIBOR’ or one [oemdre C1-Cefatkyl], Co.c-alkenyl 99-C2Q0
5-(3- hydroxy phenyl) - 3;
phenyl - 1, 2, 4- oxadi azol elkynybgroups [err] [err] 176[ err]
5-(2-N, N-Di net hyl am no- et hyl)- 3-phenyl -1, 2, 4-
oxadi azol e $M and S2 deh6te 4 group &ffofthula 183-184[err]

5-(4- N, N- Di net hyl am no-

butyl )- 3%phenyi -1, 2, 4-

oxadi azol e 98 [err] [err] ~. D« 235-236[err]

5- (N, N- Di met hyl ami no- V' Wethyl)- 3-phenyl-1,2, 4-

oxadi azol e 99 [err] [err] 163-164[ err]

5- (3-N, N- Di et hyl am no- yl)- 3-phenyl -1, 2, 4-

oxadi azole 100 wherein'Y and D geg g herembefomslegls@q apd]

5-(2-N, N- Di met hyl am no\w may beagrou of the formyla et hyl - oxy) rret hyl - 3- phenyl -

1, 2, 4- oxadi azol e 101 [e [err] 154-157[ err]

5. (2- N-nm€f hyl ani no- phenyl ) -

3-phenyl -1 | 2, 4- oxadi azol e 102 [err] [ erm] 221 err]

5-[2-(N, N Di nethylan1no- ( E ( (decomp)

nmet hyl ) - phenyl ] - 3- phenyl - | 1, 2, 4- ox§di azol e 103
rr] [err] 11px 115[err] 5-{2- (N, N- D net hyl gqi no) -

[e
(deconp) et hyl ] oxy- pp et hyl - 3-

phenyl -1, 2, 4- oxadi azol e ]
5-{2-] 2- (N N- D net hyl aiffjpo) - Ulm ) )m

et hyl ] mer capt o- phenyl } - 3- phenyl -1 |, 2, 4- oxadi azol e
105 [err] [err] 102[ err]

5-{2[ 2- (N, N- Di et hyl am no) -

ethyl ] oxygarbonyl - phenyglisdally substituted by halogen, =0, -0 R, -OCO R’, Cq4-alkyl, C-
s-alkenyl or C,.¢-alkynyl, wherein E denotes oxygen, sulphur or N R’
andn, m, Imaybe0, 1 or2, or Wis a C-linked 5, 6 or 7-membered
heterocyclic group which contains one or more heteroatoms from the
group comprising nitrogen, oxygen or sulphur and may optionally be

20 substituted by benzoy! or C,4-alkyl;

O err]

S1and S2 denote a group of formula

-V-W
25
wherein V and W are as hereinbefore defined:;

S1 and S2 denote a group of formula

7
_BJ : R

R7
wherein B is as hereinbefore defined and the two groups R’ may be
identical or different,

30

s Sheet Has Been Replacec

iniwen




gggnglm[ err] Hlmllmﬂ“ﬂll‘um ﬁg?hyl am no[ e Lerrl

met hyl ) et hyl ] oxy- phenyl} 3-
phenyl -1, 2, 4- o adla

| THIS SH HAS BEEN

Exanpl e Bdrﬁ denotez group of formula[ ] chemi callname P EAGED

[err] [err] 193-194[ err] N-Di net hyl am no) - propyl ] oxy-

phenyl ) - 3- phenyl -1, 2, 4- oxadi azol e

108 [err] [err] 241-242[ err] Nb: [,ZR( N- Met hyl - 8- azabi cycl o-
n- 3-yl ) oxy- phenyl ] - 3- phenyl -

1, 2, 4- oxadi azol e 109 [err] [e&n] 195-1 97a

5-{2-[(1 -Methyl pyrrolidin-2-yl)-
met hyl ] oxy- phenyl } - 3- wherein the two groups R’ may bepkientitallor.Bffdrepx adi azol e

110 [err] [err] 205-206[err] 5-(2-(1
-Met hyl p rroI |€| n- 3-4/I -
oxy- phenyl ) - 33paady$* genote a group of formula
oxadi azol e
10 wherein B, V and D are as hereinbefore defined,
$3 and S4 denote a group of formula
B D
/ N N4
gl R
\R4

15

wherein B and D are as hereinbefore defined and the two groups D
and the two groups R* may be identical or different,

20  S3and $% denote a group of formula

D
\V/ \R4

whilst V and D are as hereinbefore defined,

25 $3and 84 denote a group of formula
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T IIIIﬂIIIILIIIIIIjIIIILlllm{ I T

oct an- 3-yl ) oxy<pheny#)
phenyl -1, 2, 4- oxadi azol e
112 [err] witerkin D is 28 $rePéibeforé defined and the two groups D and the
5-{2-(1- Met hyl pi peri di 4
oxy- phenyl } - 3. phonyl - q\ﬁ/ﬁ Qf&:ps R4 are identical or different,
[err] [err] 130-132[err] 5-{2-[(2(S)- N\
i met hyl am ”0)(? (1(S) - ge ot%s a fused-on, mono- or polyunsaturated 5-, 6- or 7-membered
phenyl) - propyl [ oxy- pheny phenyl -1
, 2, 4- oxadPazole 114 T mg Wthh[fE?Y Fontain ope of more heiﬂf@alQIEf ETPP] the group
5;] {2- I[ § 2(R)- Ni :\l- ] comprlsmg oxygen, nitrogen or sulphlE ahd gy Bﬁilonéliy( E’é
phenyl ) -propyl | oxy-phen 7
, 2, 4- oxadi azol e 115 g("bgt'é'tecf gy QR NR[ Br*r‘]alern {4 nitrs; QIFQ] 1EB6R + G110
5-{2-(2-N, N- Di net hyl amaloyl, C,.1g-alkenyl or C,.40-alkynyl;
cycl ohexyl ) oxy- phenyl } - 3-
phenyl -1 , 2, 4- gxadi azol e 60
Example 10 RStr] denotegs a group offarmuia Cheni cal nane

"oxadi azol e 113

- D-R*
wherein D is as hereinbefore defined;

15 R denotes hydrogen, a Ci.io-alkyl-, C,10-alkenyl or
Cz.10-alkynyl group, which may optionally be mono- or polysubstituted
by -CN, -CHO, -COORY, -CONHSO5R’, -CONRSRS, -CH=NOR/, -
CORB8, -CH(OR')R8, -CH(OR7)5, -CH=CH-R®, -NRORE, -NHCOR/,
-NHCONRSRS, -NHCOORY, =0, -OR7, -OCOR’, -OCOORY, -

20 OCONR®RE, -SR7, -SOR7, -SO2R7, -SO3H, -SO2NR5RSE,
halogen, 1,3-dioxolane or 1,3-dioxane,

R1 denotes phenyl, which may optionally be mono-, di- or trisubstituted

directly or via a Ci4-alkylene bridge by one or more of the following

25 groups: halogen, C1-Cg-alkyl, -CF3, -CHO, -COOR?, -CONRSRS, -
CONHSO9R7, -CR7=NOR’ (wherein the groups R7 may be identical
or different), ~COR8, -CH(OH)R8, -CH(OR’)s, -CH=CH-RS, -NRSR6,
-NO9, -C1-C4-alkyl-NRSRE, -NHCOR?, -NHCOOR?, -NHCONR®RS, -
NH-SO%-R7, -OR7, -OCOR’, OCONRSRS, -SR7, -SOR7, -SO2R7, -

30 SO3H, -SOoNRSRS or by a group of formula

B D
SN R

wherein B, V and D are as hereinbefore defined,
35
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28t e SO -2

3- phenyl - 1; 2, 4- oxadi ‘azdl e 117 [err]

5-[2-(Car boxyrret hyl ) oxy- 3

oxadi azole R1 118  démstel phenyl, el ay be sdﬂéirtdtéa by a group of formula

5-[2-(2- Car boxyet hyl)oxy-

phenyl | - 3-phenyl - , 4-

oxadi azol e 119 [err] [ ery}B\V/ﬂSQ-RIgGB

5-{2-[2- (N, N-Di net hyl -

oxi do- am no) et hyl | oxy- phenyl } - 3- phenyl -1, 2, 4-
di I 120 5-[2-N, N

%x?relt ﬁ)z/?)a% nomet hyl - 2, \g[\e ein B v ar[d U e}re as herembe?orkecfef%ed [

di hydr o- benzo[ b] furan-7-yl]- phenyl -
’Diz’rrgi ﬁ??glnﬁgﬁgt hyl - 12&enote§%rhrelwyl, whiéﬁa fsr;ubstitutg.é%y 58|[o?f rclf fo'r:’le% N N’
benzo[ b] furan-7-yl]-3-phenyl -

1, 2, 4- oxadi azol e 137 [err] /qu],D\ 4120- 121
5-[2- (N, N- Di net hyl ami no) - N R
car bonyl oxy- phenyl | - 3- phenyl - Do 4 1, 2, 4- oxadi azol e a)
hydrochl oride; b) fumarate R
10 wherein B and D are as hereinbefore defined and the two groups D

and the two groups R4 are identical or different,

R1 denotes phenyl, which is substituted by a group of formula

D
Ny TN
15 \' R

wherein V and D are as hereinbefore defined,

R1 denotes phenyl, which is substituted by a group of formula.
20

wherein D is as hereinbefore defined and the two groups D and the
two groups R4 are identical or different,

25 R1 denotes phenyi, which is substituted by a group of formula

\/U\4

V R
wherein V and U are as hereinbefore defined,

30 R1 denotes phenyl, which is substituted by a group of formula
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ol es of general f la ¢
(I b) ”mﬂmnml Hﬂfﬂf lmQ[ err] g N PHIS[SHEET HAS By dal nanme
122 Tefr]* " Ffert] 122 123 REPLACED
3-[2-(4-benzyl pi perazin-1-yl) - -1, 2
, 4- oxa- wherein V, D dnd Wlare as hereinbgfite definefer r | [err]
197-198[err] 3-{2-[2-(N, N-Di nethyl am no) -
et hyl ] oxy- phenxl} 5- ( 3- net hyl - phenyl ) -1, 2, 4- oxadi azol e
124 [errR [er dqanotes phenyl, véoch s1$ubstifuted by a group of formula

3-{2-[2-(N, N-Di net hyl am no) -

et hyl ] oxy- phenyl } - 5- (4- net hyl -

phenyl) -1 2, 4- oxadi azol e 125 ‘[¥r‘rW [err]

194-195[err] 3-{2-N-[2-(N, N -D nethyl am no) -

et hyl ] am nophenyl } - 5- phenyl .- . ... 1,2, 4-oxadi azol e
126 [err] [err e¥e|nVﬁggVY%?@Isrl]ere@bF@rFéie(ﬂeﬂk D et hyl am no) -

et hyl ] oxy- phenyl }-5-(3-chl oro- phenyl ) -1, 2, 4- oxadi azol e
127 [errIrt  [e7T lenotes ph§i-E3 7Sk, prgférgb{y%f‘éﬂyi\l'@f&wy bABh9E5-a-
10 alkeny! or phenyl-Co-g-alkynyl, wherein the pheny! ring may optionally

be substituted either directly or via an alkylene bridge having 1 to 4
carbon atoms by one or more, preferably one of the groups: halogen,
C1+-alkyl, -CF3, -CHO, -COOR7 ,-CONR®RS, -CONHSO9R, -
CR7=NOR’ (wherein the groups R’ may be identical or different),

15 -CORS, -CH(OH)R8, -CH(ORT)s, -CH=CH-RY, -NRSR®, -NO», - C1-
alkyl-NRSRE, -NHCOR?, -NHCOOR', -NHCONRSRS, -NH-S0»-R?,
-OR7, -OCOR’, -OCONRSRS, -SR7, -SOR7, -SO2R’, -SO3H or -
SOoNRSRE,

2 R denotes C3-7-cycloalkyl-C1-g-alkyl, C3-7-cycloalkyl-Co-g-alkenyl, C3-
7-cycloalkyl-Co-g-alkynyl, wherein the cycloalky! group is optionally
substituted, either directly or via an alkylene bridge having 1 to 4
carbon atoms, by one or more - preferably one - of the groups -CN, -
CHO, -COOR’, -CONHSO2R?, -CONR®RE, -CH=NOR/, -CORS, -

25 CH(OR7)R8, -CH(OR)9, -CH=CH-R?, -NRSRS, -NHCOR/ -
NHCONRSRE, -NHCOOR?, =0, -OR7, -OCOR?, -OCOORY, -
OCONRSRS, -sR7, -SOR7, -SO5R7, -SO3H, -SOoNRSRS,
halogen,1,3-dioxolane or 1,3-dioxane,

30 R1 denotes a group of formula
M-, M-C1-g-aikyl, M-CONH-C4-g-alkyl, M-CONH-Co-g-alkenyl, M-
CONH-Co-g-alkynyl, M-NH-CO-C14-g-alkyl, M-NH-CO-C1-g-alkenyl,
M-NH-CO-C4-g-alkynyl, M-Co-g-alkenylene or M-Co-g-alkynylene,
wherein M is a C- or N-linked 5, 6 or 7-membered heterocycle which

35 contains one or more heteroatoms from the group comprising
nitrogen, oxygen or sulphur and may optionally be mono- or
polysubstituted, preferably monosubstituted by phenyl, substituted

T T T T phenyl, benzyl, substituted benzyl, CM-aIkyI, halogen, -OR7l -CN, -
his Sheet Has Been Replacec
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ﬁtzgyll]mmc Iﬂﬂmﬂlﬂﬂﬂ HF e 209_210[39”WWdi ole
-[2- (N, N- D et h am no) - REPLACED

ethyl]oxy phenyl }-5-(4-chl or o-
phenyl ) - [ 1, 2] 4- ox?dl azolNO3, -NH32CHoNRSRE s QH, =0, peetdl, ethyleneketal, -COOH, -
166167err 3-[2-(2 p Ui'-?pt 55_ 8 - n7 5rp6
phenyl ] - 5- ( 3- met hyl - phe%@%';-l Q?b &Bﬂﬁ RS, -COR SO2-R 05 9,0(%551 dzol e
130 [err] [err] 189-190[err] 3-{2-[2-(N, N-D|n'ethylamno)

et hyl ] oxy- phepy! } - 5 (2 fcw Ca-C7-gygloa é%,t)wh 7]clgirse1‘lp5di<3na1u'y?sui::»)ﬂﬁﬂ«'é'éi BYLN, -
C

131
3-{2-[2- ([RlerN[]Dl met hyI @) -COOR7, -CONHSO2R?, -CONRSR®, -CH=NOR?, -CORS, -

et iyl loxy: pheny!}- 5. (2CHORYRS, -CHORT)o, -CHECPRREYINRIRE, NEORAzo0! e
err err rr
3-{2-[2- (N, N Di et hyl arh]"HGPNRSRs NHEOBR? L), -0R7, -0COR?, -0COOR?, -

et hyl | oxy- phenyl } - 5- ( 4-OCONRPRS, -SR7, -802R7 -SOR7, -SO2R7, -SO3H, -SOoNRSRS,

phenyl ) -1, 2, 4- oxadi azol la rrl
174-175[ err] 3-{2-[2- ("%,'0%%1@?1,\%06{%9%;5,3 dioxahé
et hyl ] oxywphenyl }-5-(3-fluoro- phenyl)-1, 2, 4- oxadi azol e

134 [err] [err, [

3(2-[2- (NN 5 et hy! & réenotes a norbéEnéHrriIrbbrnene group optionally substituted by
et hyl ] oxy- phenyl } - 5- ( 2-$c@kyl, preferably methyl, a Gyserdljgyclaalisylrnethxipssterably
62 13 dx@}d]d)propylmethille &tikmantane or nofkdmiiflase Gioup,
3-{2-[2-(N, N-D| met hyl am no) -

et hyl ] oxy- pheny] } - 5- ( 3- hydr oxy-

phenyl ) - 1152, 4-Rkadi azoldenotes an aptiénally substjtated) group of foreula]
144-145[err] 3-{2-[2- (N N- Di rrethyl am no)

ethyl]oxy phenyl} 5-(2- ho

R1 denotes an optionally substituted group of formula

—A
(CH2)01 Z(CHZ)O 1,2

(CHyg12 A\

wherein A is a single bond or an alkylene, an alkenylene or an
alkynylene group having up to 6, preferably up to 4 carbon atoms in
the chain,

20

25 R1 denotes a [3,3,0]-bicyclo-octane, preferably a [3,3,0]-bicyclo-octan-2-
yl;

RZ z2ng R3 which may be identical or different denote hydrogen, mercapto,
NRSR8, halogen, nitro, CF3, -OR’, -SR7, COORY, a Cy.0-alkyl, Co.10-
30 alkenyl or C,4p-altkynyl group, which is optionally substituted by -CN, -
e e CHO, -COORY, -CONHSO2R, :=CONRSRS, -CH=NOR’, -CORS, -
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?E(/gn{ ﬂ)ggl mmﬂ“‘“m“mi mt);nlgé h:lt I t E?nm?L FelipBFsT AT BERY: t hey have

a neuroprot ecticvetacti vi Tests in vitrdl'and REPEAEEPhave Bhown t hat
the cell damage and Ioss of functlon occurrifig-ryr tn aln as resul t
of hypogl ycaen a, hypcﬁHéORXr)BQ; aCH{ORT3D, aﬁtﬂ-ﬁhbﬁig —NR%B%’naNhﬁC'Qngul | and

brai n damage, brain svwaHdIRGRS CNF@@O@ 'pr_e@suo 7ar BEBRY! Yoc @RE to an
i ncreased synaptic act|V| tlﬁR§R§ henge™ I ncr. asedR?e gase 0 tra tters.

10 addition to gl utand®€O nrPR’ andO&r 0B02R{ . aPO3bh rﬁpaml% Ry, alogen

| mportant as neur ot 1 8ndiBkélaAbor NBUdiO¥Rie ot he concentrations of cal ci um
and sodiumions, in part i cul ar, are changed. It is known that after

the systémc adnmi ni stratlon of ¢l utanate neurons in the brains 15 of mce
are dest r oyedRe oM RRoddmate Gung-afylVprefbrably pheryldaryl-CNsailkys coreferablylifenzyl,

i nf ooty S BCBAEES R "SChuar ez’ and B, Ml ar um

The Lancet 11 (1985) 140). In addition, substances such as quisqualic
aci d, cainic g2igg Rb%_@% gﬁoxy PHtﬁ?-@b%Faﬁ&n%aN net hyl - D-aspartic

acid (NVDA) and a-am no I sooxazol e-propionic acid
(AMPA) at’e known as exogenous and endogenous neur ot oxi ns. Brain | esions
whi ch may be induced with such substances~g conparable with those

whi ch-occur in connection with epilepsy arnfd & her neur odegenerative

di sorders such as Huntington's di sease ape\Al zbei ner's di sease.

Subst ances and ions which inhjbit the acfivity of the gll Utgéafmitg receptors
and the ion 25 channel WReiRiR& Eapregentsiaiusedemope- or pg erglyly exanpl e,
conpetitive and non- polgangstiirdted s, Mr@-ﬁﬁérﬁbéredfnr@(&mlm masy coTitain ore ds -
protect brain cells fr schaem ¢ hese.findi ngs

protect bral v cel = 1 IR e 30R 8 DREE o BATRRC anOeF  BE

i schaem & damage. 30 Stiphacandis gptionallysuligkiuited byORY M%mmammu by

Pat ch- O amp- et hody (WD) Cligy SOOR™. G5l Gy te b Ce iy,

Physi ol . 415 (1989) 329-350). 63

The tests wergdcarri edyénbtedthy@rd:8s hafRFeRitFAICI]) ON, Aefede! Chilg-
alkylmercapto, Ce.0-aryl, preferably phenyl, aryl-C4-g-alkyl, preferably

20 benzyl, aryl-Co-g-alkylenyl or aryl-Co-g-alkynyl, wherein the aromatic

ring may be mono- or polysubstituted by halogen, Ci4-alkyl, -CF3, -
CHO, -COOR7, -CONRSRS, -CONHSO5R?, -CR7=NOR’ (wherein
the groups R7 may be identical or different), -CORS8, -CH(OH)RS, -
CH(ORT)9, -CH=CH-R?, -NROR6, -NOy, C/.-alkyl-NRORS, -

25 NHCOR?, -NHCOOR?, -NHCONR®RSE, -NH-S0»-R7, -OR7, -
OCOR?, -OCONRSRS, -SR7, -SOR7, -S05R7, -SO3H or -
S0-NRSRS,
R4 denotes aryl-C4-g-alkyloxy, preferably benzyloxy, wherein the
30 aromatic ring may be mono- or polysubstituted by halogen, C,.4-alkyl,

-CF3, -CHO, -COOR7, -CONRSR®, -CONHSO5R’, -CR7=NOR’
(wherein the groups R7 may be identical or different),
-CORS, -CH(OH)R8, -CH(OR7)5, -CH=CH-R?, -NRSR8, -NO>,
C14-alkyl-NRSRS, -NHCORY, -NHCOOR/, -NHCONR®R®,

35 -NH-S02-R7, -OR7, -OCOR7, -OCONRSR6, -SR”, -SOR7, -SO4R7,
-SO3H or -SO2NRSRS,
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Tabl e 3

AVPA
Exanpl e
17

55

96

79

4

93

62

59

87

28

| nh.
97

i =at-t-he AVPA 1 ecept
oo i e

[ %4

81 R4

14
71

27
554

12

10

15

20

25

30

35

*

€oqt s REPL gED 185
5 84 g7 |

8 denotes B¢ c-aryloxy, preferably pherfwbxy, wheremame aromati@ ring
61§\ay be monoSr polysu%%@tuted by hal%en CM-aBQ(I -CF3, 42

9 96
22 -CHO, -CODR’, -CONR®RS, -CONHS@zR’, -CR7=§OR’ (whergm
914§1e groups F#may be ld%zltlcal or différént), -COR80 9044
55 -CH(OH)RS, -CH(OR7),, “CH=CH-R®, JYRERS, NOg, 2

401-C4-alkyl-RRORE, -NHCORY, -NHCBOOR’, -NHCONRORE, 67
‘NH-80,-R7, <OR7, -0COR7, -OCONFSRS, -SR7, L80R7, -50557.
-803H or -SO2NRORE,

85

denotes a 5-, 6- or 7-membered heterocycle, which contains as
heteroatom one or more atoms from the group comprising nitrogen,
oxygen or sulphur, is attached via a C-atom and is optionally mono- or
polysubstituted, preferably monosubstituted, by benzyl, Ci.4-alkyl,
halogen, -OR7, -CN, -NO5, -NHa, -CHoNR2RS6, -OH, =0, a ketal,
ethyleneketal, -COOH, -SOgH, -COOR?, -CONRSR®, -CORS,
-S0oR7or -CONRSRE,

denotes a Cy.yp-alkyloxy, C..i0-alkenyloxy or C,.qo-alkynyloxy group,
which is optionally substituted by -CN, -CHO, -COORY,
-CONHSO5R7, -CONRSRS, -CH=NOR?, -CORS, -CH(OR’)RS,
-CH(OR")9, -CH=CH-R®, -NR9RE, -NHCOR’, -NHCONR®RS,
-NHCOOR/, =0, -OR/, -OCOR’, -OCOOR/, -OCONRSRS, -SR7, -
-SORY, -SO5R7, -SO3H, -SOoNRSRS, halogen, 1,3-dioxolane or 1,3-
dicxane,

denotes C3-g-cycloalkyloxy, preferably cyclopentyloxy or
cyclohexyloxy, which is optionally substituted by = O, -OR? or
OCOR/,

denotes an amine of formula NRSR6, T T e
1This Sheet Has Been Re placet

denotes an N-oxide of formula “"

[

o

NS
lg R
R

denotes hydrogen, Css -cycloalkyl, Ci.i0-alkyl, Cj.10-alkenyl or Cj.q0-
alkynyl which may optionally be mono- or polysubstituted by hydroxy,



5 The af fygmi MNa[err] channel si 2"
dem)nstlfm“mmulﬂgﬂm]ﬁ 5 by G B. Brown ?g ,
The tests wérettypichll’y carried out at a test
The inhibitory values are shown in Table 4.

64 Tabl e 4: | nhi bi phenypwhittermsy-aptionatly be[substifutéd B Kalogen, -OR’ or C1-

orreentra

e A% B5ENode) 2064)
OV@Y of 1@[err]M

Na[ err] - channel - %
Examl e Inh. [ % a!Lkll,’ benzyl Wﬂ%{)ﬁky %ﬁﬂﬂ&l’ly- be sEﬁé’tﬂH@ by hﬁf&geﬁm
20 100 -OR’ or Cy4-aliyi, NR7R7, wierein the twoigroups R7 mayge
18 85 68 identical or dffférent, or Cé -Cg-alkoxy, 48 85 23
99 33 84 4 99
19 5 83 13 95 31 82 22
94 17 80 37 93
gi 9 RS 6Z?enotes Cmo%yl, preferaztgy phenyl, whicgulis optionally ggbstituted 3 5
78 by halogen, -OR7, Cy4-alkyl, preferably -CHz, -NR7R7, wherein the
two groups R7 may be identical or different, -SO3H, or
10 -COORY;
R6 denotes hydrogen, Css-cycloalkyl, Cy.4o--alkyl, Couo-alkenyl or Ca.q0-

alkynyl which may optionally be mono- or polysubstituted by hydroxy,

phenyl, which may optionally be substituted by halogen, -O R or Cy.4-
15 alkyl, benzyl which may optionally be substituted by halogen,

-0 R or Cy4-alkyl, NR7R’, wherein the two groups R’ may be

identical or different, or C4-Cg-alkoxy,

R6 denotes Ceo-aryl, preferably phenyl, which may optionally be
20 substituted by halogen, -OR7, Ci4-alkyl, preferably -CH3, -NR7RY,
wherein the two groups R’ may be identical or different, -SO3H, or
-COORY, or

RS and R® together with the nitrogen atom form a saturated or unsaturated 5- or
25 6-membered ring, which may contain, as further heteroatoms,
nitrogen, oxygen or sulphur, wherein the heterocycie may be
substituted by a branched or unbranched C,.4-alkyl group, preferably
methyl, or may carry one of the following groups : -(CH2)n-phenyl, -
(CH2)n-NH2, ~(CH2)nNH- Cy4-alkyl, (CH2)n-N(C1-Cg-alkyl)p, -
30 (CH2)"NHCOORY (n =1, 2, 3, 4), halogen, -OR’, -CN, -NOo, -
NR’R?, wherein the two groups R’ may be identical or different, -
SOgzH, -COOR/, CONR’RY, wherein the two groups R7 may be
identical or different, —802-R7, = O or a ketal - preferably -O-CHo-
CH2-0-;
35
R7 denotes hydrogen, Cis-alkyl, C,4-alkenyl, C,4-alkynyl, a benzyl or
phenyl group, which is optionally mono- or polysubstituted by OH,
chlorine, bromine or OCHg;
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12 90 747 i - 89

23 L u@g o Trsag s fo
89 : . LR s 34 REBRACED |
57 54 : Cel | damagé caused by hypogl ycaeni a,
hypoxi a, ano@@ and i 5&&]?&6&@14%%)@ c }HIkbn?l o, lkARA sHerftidngyl, | ead to a
reduced supply of eneray carrl as grucose in the neurons The
effects of histamne r xagonl sts on hypoxi a- and hypogl ycaem a-

i nduced damage on the uptake of 2- deoxygl ucose was investigated in

preparations 5 of
slices of hi p%(g)carrpus ?%ﬁ%?%'ﬂ@‘%&o%f@mﬁgﬁg HK?%?W@M@&%W

Neur osci ence Letters I1pHerfyl993) 138). The addition of histanine |eads to a
wor seni ng of the ischaem a-induced reduction in the uptake of

2- deoxygl ucose. It has been shown that histam ne HL receptor antagonists
i mprove the ischaeni a-optionaliyde dhe &erotef theiriracematasy earetiomers, da dhe faroceke,

brotective effect of mon ar%g““ere°'ﬁa§cﬂe R HXErEW Bt o Oloriy A erroved
using histamine. This PW@&Q@% atple %*‘gﬁgg‘ﬁﬁﬁtsaﬁﬁmr@ m ne

receptors play an inportant part in ischaem a-induced reduction in the

gl ucose netabolism 10 ssive neuronal IV in ¢ nct WI th
a nassive iTcrease in Oxaﬂ?ép@t%r\@“vee §enﬁfﬁjtf?rggﬂ¥t“3 ar?&ﬂ&ﬁhﬁlto clal
degeneration in ani nalwhedshs havi ng transi ent cerebral ischaem a (H.
Benveni ste, H Drejer, A Schousboe, N H D ener,

X andY denote oxygen or nitrogen, wherein X and Y cannot both

15 simultaneously be oxygen or nitrogen,
Z denotes a group of formula
20
R R’ R s\ R
‘@33 R
R R R® R® N-/~§
S §? s’
R R®

wherein
25

ST and S2 denote a group of formula

e B \V/ D ~ R4
wherein V represents oxygen, sulphur or NR/ and
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Neuro 69) Neur onal acé$v be inhibited by
substanc i{n I o neurotransmtt r :
exanpl e, ne (R Andr ade,

Abstr. 11 (1985) 297) It was al so shown t : trét'on of

Cenlcal Ler Lhy o o SoFeD Wi 'bré;@%ﬁ*téawd*ﬂeren@sfféﬂ&n%@;991-%%2%@
(J. H M Prehn, C Baézﬁﬁ@?kﬁ'} e"@f f%amcé %ny%rrdﬁﬁ, \'@Eﬁ‘ may %F%ﬂ&“teé
Rossberg, J. 20 Kriegl byeiQ),- -NR5R$1&0&?¢FQM o? AdlogeRdpreférebly fluorindls a
test system for dermns%h‘%gg\g&aq{fl ni ty or the follow ng receptors,

recept or bi ndi ng st OfUNSi ed out as described in the foI | ow ng
ref erences: Hi stam ne H1 (S Dini et aI Agents and Actions 33 (1991)
181); 25 5-hy@naxyd 2p "d\/é et al., J. Neurochem 44 (1985)
1685) ; 5- h?droxy ryp &@ ”QE“ eysen et aI , Mol . Pharmacol. 21
(1982) 301); The tests vvere typically carried out at a test
concentration of 10 [err]M Tabl e S)ﬁmar)@qs jhe inhibitory values on
t he above receptors: 30 Tabl e 5a: Tabl e 5b:

Tabl e 5c: Exampl e H1 Exampl e HT1A

Exanpl e HT2A I nh. [ % Inh.[9

Inh.[%4 70 2 wherein V and B may have thegneanings giem hereinbefore and

ég %00 9 84@ represétits a Css -cycl lkyl of €o. ?ryl gfBlp, which may be 6717
99 substituted by Cq4-alkyl, -QB -NR5 RafPeo@gyl or halogen,

Tabl e 5b: prefera I_ﬂyhhﬁnﬁé,- chi&HRERE dromirik, Exanpl e
HT1A Exanpl e 2A I nh. [ % I nh. [ %
Inh.[%9 45 98 33 97 18 97

15 S1and S2 denote a group of formula

B D
ZONNT R

wherein B and D are as hereinbefore defined and the two groups D
and the two groups R4 are identical or different,
20

S1and S2 denote a group of formula
D
\V/ \R4

wherein V and D are as hereinbefore defined,

25 S1and S2 denote a group of formula
)

Ny, N

\Y; R*
wherein V and U are as hereinbefore defined,

s  S1and S2 denote a group of formula

wherein D is as hereinbefore defined and the two groups D and the
two groups R#% are identical or different, e
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95
93
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91
54
93
88
68
79
48
92
82

9
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94
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42
91

94
67

584

92
59

10

15

20

25

30
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34 96 31 94 REPLACED 93
SBand S2 dihote a group of formula2 91 3
94 13 91 Ag\)@ 8 95 37
17 91 —N E 95 28 92
12 94 13 W 91 45
27 94 27 90 n 18 90
S7 whérein E denotes oxyger Sulphur orfR7 (with n,m=1,2 or 34nd
90 t%S . 87,. . 3 9 P4
54 NtmM>2}and the group is optionglly substityed by falogen, prgterably
fluoring 2hlorine oPBromitd, = O, ORJT or one or more C1-C&-alky!
28 92 33 87 22 77
43 9gyPs, 42 77 64
84 28 75 2 91 47
81 and®2 denote ¥group of formula 31 o1
~ V 7 D ~ W
wherein V and D are as hereinbefore defined and
W may be a group of the formula
(M) & V]
E N
( n m ( n m ( n m
optionally substituted by halogen, =Q, -O R’, -OCO R’, Ci4-alkyl, C.-
s-alkenyl or C,¢-alkynyl, wherein E denotes oxygen, sulphur or N R’
andn,m,imaybeQ, 1o0r2,
or W is a C-linked 5, 6 or 7-membered heterocyclic group which
contains one or more heteroatoms from the group comprising
nitrogen, oxygen or sulphur and may optionally be substituted by
benzyl or Ci4-alkyi;
$1and S2 denote a group of formula
~V-W
wherein V and W are as hereinbefore defined,
S1and S2 denote a group of formula

|

I
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17" 69 87 21 90 48

67 Tabllllllﬁmlll IIII! llllﬁfllll Tabl @ Sff-THS SHEET iAS GEEN || Tabl ¢

5c: Exanpl e* Hi - Exanpl e HTRA REPLACED Exdhple HT2A
I nh. [ % 21 75 5 22

33 57 4 4 wherengfég is as helréjpbef_ore ggfined and trlegtwo grou%% 4R7 may b%é
74 4 identicsloor different, 5 81

67 49 20 79 23 63 21
48 37 78 4 44 59 46
57 577 S1andsS2 denotea group of formula 20 43 24
58 20 19 14 28 43 58
According to H Takahashi et al. (Stroke 26 (199p) 1676) Signma receptors
are I nvol ved in-the nechani sm of acute after transient focal

i schaem a. Takahashi et al. were able, for lexarrpl e, to denonstrate a

reduction in the volune of 5 infarct when ingéstigating a potent |igand of
the Sigma receptor in the nodel of
wherein the two groups R’ may be identical or different,

10 S3and S4 denote a group of formula

wherein B, V and D are as hereinbefore defined,
15

$3 and S4 denote a group of formula

20 wherein B and D are as hereinbefore defined and the two groups D
and the two groups R* may be identical or different,

S3 and S4 denote a group of formula
~, P4

25 Vv R
wherein V and D are as hereinbefore defined,

S3 and S4 denote a group of formula

D

N N

I}l R
D<
R*
30 wherein D is as hereinbefore defined and the two groups D and the

two groups R4 are identical or different, ..

4
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iransient foca As a test systenrfor—e =agat he
affinity of thHIHmmnmlmllmHmdl ng to theég i {nVTen8 SHRET HASHEEENS||gma
receptor, receptor€ biindi®ngssttdies were carri ed out IREPLACEDcor dafjce with
E. W Karbon, K Naper, M J. Pontecorvo, Eur. = (1991)

21. The testsQuere typteables &fisedesn, cmbnél oﬁp@lgahsatqme@‘sn as-l w-ﬁferﬂ@ered

[ er "M The inhi g: gﬁﬁf/erogyéf%snr?gr \(/avhlsch may con alr? ofgggc#gr% i Eﬂﬁ?‘i’ .
[ % Exanpgeoup edmpfisihg oxygen, nitrogen @@Zulphur, and may optiona!l@zbe
Zg 447 4 18 93 substituted by OR”, NFPR®, haloged2CN, nitro, CF, CQQR’, &9,
45 5 85 alkyl, Cz4-alkenylgor C.4-alkynyla 20 84
12 68 27 84 54 68
28 17 65 13 83
5 . g2 S° 37 denotes ggroup of formula 3 62 59
82 8 59
- D-R
10 wherein D is as hereinbefore defined;
R1 denotes hydrogen, a Ci4-alkyl-, preferably methyl, C.4-alkenyl or

C.4-alkynyl group, which may optionally be substituted by OR7 -
NRORS, halogen, preferably fluorine, chlorine or bromine or ~COOR’,
15
R1 denotes phenyl, which may optionally be mono- or polysubstituted by
one or more of the following groups: halogen, preferably fluorine,
chlorine or bromine, C1-C4-alkyl, -CF3, -CR7=NOR’ (wherein the
groups R’ may be identical or different), -NROR8, -NO», -OR7, or by a
20 group of formula
) B\V/ D\R4

wherein B, V and D are as hereinbefore defined,

R1 denotes phenyl, which may be substituted by a group of formula
25

B, Y
4
7T TR dThis Sheet Has Been Repl

LT

30 R1 denotes phenyl, which is substituted by a group of formula

wherein B,V and U are as hereinbefore defined,

B D
e \'}‘/ SR
D._4

R
wherein B and D are as hereinbefore defined and the two groups D
and the two groups R4 are identical or different,
35

R1 denotes phenyl, which is substituted by a group of formula



18" 180 42 8§7 23 79

47 79 A 5

22 0T LD ——— s || T SR vas s

57 49c L W33s 77 REPLACED 41 | 21
76 43 0 40 [0 The
neuroprotective activity in vivo was denonstrated in a stroke nodel in the
rat. A per manent focal cerebral ischaem annas i nduced by surgical
occlusion of the arteria 5 cerebri nedia Orptbased on A, Tanura, D. |I.
G aham J. McCulloch and G M Teasdal e, J. reb. Blood Flow Metab. 1
(1981) 53-60). Wth

5-{2-[2- (N, N-di et hyl gmp@ie ;g)ﬁe]ﬁy =k 2, 4- oxadi azol e
(Exanpl e %l) it was pog\é‘ﬂle{gﬁ@l}e1 %&egﬁfg t he H\%q%@%g{mheg | esi on
significantly. 10 The results described above show that the oxadi azol e
derivates of gener al f Qlefates phenyl ORRiches daBstitLiedBLa BefornuYe

di sorders and cerebral ischaem a of various origins. These include, for
exanpl e: epil epsy, hypogl ycaem a, hypoxi a, ﬁimxi a, brain trauma, brain
oedema, amyotropic lateral sclerosis, +igtga' s di sease, Al zhei ner' s

di sease, hypotonia, cardiac infarct, cerebral pressure (increased 15
i ntracrani al pressure), ischaem c and ha 4 hagi ¢ stroke, gl obal cerebral
I schaem a during heart stoppage, diabeti'¢c pol yneuropathy, tinnitus,

perinatl sasphyxi a, sHuraipD i€ as hersifbefoss defined dnBanhs twe gnospsiDseRbthe
69 8 o ot .
two groups R“ are identical or different,

R1 denotes phenyl, which is substituted by a group of formula

\V/U\R4

wherein V and U are as hereinbefore defined,

15

R denotes phenyl, which is substituted by a group of formula
20
-V-W

wherein V and W are as hereinbefore defined;
25 R1 denotes phenyl, which is substituted by a group of formula

Do
v w

wherein V, D and W are as hereinbefore defined;

30 R1 denotes phenyl- C+4-alkyl, preferably benzyl, phenyl- C.4-alkenyl or
phenyl- C,4-alkynyl, wherein the phenyl ring may optionally be mono-
or polysubstituted by halogen, preferably fluorine, chlorine or bromine,
Ci-alkyl, -CF3, -CR7=NORY (wherein the groups R’ may be identical
or different), -NRSRS, -NOy or -OR7,

35
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Thé conpound la (1) may us
conj uncti on s““ﬂHﬂ“!lﬂM"ﬂMve substancgés‘0 acclpr
optional ly ‘al so in &onf untti'on:  with other phid act
substances. Suitable forns for admi nistration 5 ude tabl ets, capsul es,
SUpposi torl) eSR;slol ut i gdenctelw rotipl sfforrmslal NLIMn&:,L@lkyI AeC i-alkenyl cﬁrSM—CQh
i.Vv., m) an i qui ds rSi e
proport| on of the pharﬁﬁ@‘&by{ B‘Q%"Q@ﬂ?g& ?ﬁiﬂﬁad%réﬁ%&%?agﬁgh&yﬁé
in the range from Owhigdhocardginsyonsebrghore petef eatabisyfram the graqycamprisinght
of the total conpos| 'q@én I | et ve the
dosage range specifi edhgIl ow! b’f@%}u %ﬁ@ﬁﬁé@fﬁ}%&bﬁ%ﬂ? t@?ﬁgg&efor
exanpl e, by mixing thepabrsub%tltgtﬁﬁspsﬁfeeabiy monosybstity henzy!kGonalky!,
excipients, e.g. inertpelfbrdN meﬁhﬂhhélégéh??é ?élf)?'ﬂabﬁne chléﬁhébh'ﬁromme -
phosphate or | actose, 8&':7 g% nt’s corn Starch or alginic aci d,

bi nders such as starch &sﬁ I ®%€=Y:ubricants such as magnesi um stearate
or talc, and/ or agents for obt ai ni ng del ayed rel ease such as

car boxynet hyl ggl | ul ose, 1 I ose tate al at.e or vi,nyl acet at e.
The tablets n&\/ al so cgﬁggt:?%% 67' %cé rpfeig@%y °V°'°P738¥§$B¥¥%‘F@e,“%¥‘gat ed

tabl ets nmy be producewhigh ismpiionally substitutestdsy =0 errOR/Smeilst thmgzydsalkyb

tablets with agents co f col | i done
20 or shellac, gum ar ag?’@ﬁ@gp?p&ttﬁp?@ﬁ?ﬁ%ﬂ ?%)?Ed%tcd da%?i% h or der to
achi eve del ayed rel ease or prevent intolerance, the core may consist of
several |ayergl Sinil aabﬁote%*’é%norborﬁéﬂ& 8F n6d¥mélk §RU ﬂ&ﬁfﬂ Wibsfituted by

nunber of layers to achiev el aye el e nd t exc ent sed
for the tablets above Eﬁ '338’?13‘@ "ﬁ@{yé“e&ﬁg as?mﬁilc %‘9 %E? e
substances or combi nat divyslopropydinettyl sadhantene or noradmnamang grOuphe
invention may additionally contain a sweetener such as saccharin,

cyclamate, glycerol or sugar and a flavour enhancer, e.g. a f1 avour | ng such
as vanillin R or oradgpotesta graup dafifosmuiay al so cont ai n suspensi on

adj uvants or thickeners such as sodi um car boxynet hyl cel | ul ose, wetting
agents, e.g. condensati g prgducts of 30 fatty al cohols wth ethyl ene

oxi de, or protective nce@.@l ch as p- hydr oxybenzoat es.

Sol utions for inj ecti d M are prepared in the usual way, e.g.
with the addi ti on o™i sotoni c agents, preservatives such as

p- hydroxybenzoates or stabilisers 35 such as alkali netal salts of ethylene
diam ne tetraacetic acid, optionally using enul sifiers and/ or

di spersants, whilst if S

optionally be used as Eﬁ%@h fng)gﬁ Sppgjgg%%ltv%g%a}'ggﬁbggﬂ’a@@%’lgphieﬂl.'mfyl'ons
are then packed into injection vials or anpoul es or infusion bottles.

25
R2 and R3 which may be identical or different denote hydrogen, hydroxy, amino,
preferably -NRPRE, halogen, preferably fluorine, chiorine or bromine,
C..salkyloxy, preferably methyloxy, Cis-alkyl,

30
R2 and R3 together denote a group of general formula

1)

wherein G represents a fused, mono- or poly- preferably
35 polyunsaturated 5 or 6-membered ring, which may contain a
heteroatom from the group comprising oxygen or nitrogen;
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70~ “capsul es CIMUM“HEHH erre achjve suffSTaFces=or—canhinations
of active subst ar ed for exa ITé*‘Sﬁx AT XASBEEN
subst ances with inert carrl ers such as | act osi or s LAGIEDaNd

encapsul ating themin gel atine c%)sul es. Sui t abT€ PPOST rorFes=iay be
pr epar ed, forRé’xarrpI e, denotex-OR\WON ocaMRPRPS 5 provi ded for this purpose,
such as neutral fats or polyethyl eneglycol or derivatives t her eof .

Exanpl es of excipients include water, pharnmaceutically acceptabl e organic
sol vent s such as paraffins (e.g. petroleumfractions), vegetable oils
(e.g. groundngg4 or Sesiﬁﬁoﬂ&%ﬂcxﬁg%ﬁorﬂ{ul&m yfunctional alcohols (e.g.
et hanol or glycerol), carriers such nat ur al neral powders (e.qg.
kaol i nes, clays, talc and chal k) synt het i c mneral powders (e.g. highly
di sper sed silica and silicates), sugar (e.g. caneNsuygar, |actose and
glucose), enulsifiers (e.g. lignin, spent sulphitégltquors,

met hyl cel kul ose, starch and pol yvi nyl pyrroli doRe) and lubricants (e.g.

magnesi um steggte, tal {@?&r@g@ﬁie -%M%QWP‘H e Eﬁ(&f 365 Lglﬁ%g‘leér Cos

The preparations are a

parenteral route, w@&tyrwhgtqmwamhynayoph@muycbe subntﬂut@édway oxy,rphenyl
event of oral adm ni st IRINRIR! | Rhereif il P8 tl#‘km%?ﬂb/@ld&nﬂhé%}e&ﬁerent

carriers, the tablets may, of course, also contain 20 additives such
sodiumcitrate, calcium carbonate and dical ci um phosphat e, together mnth

various agdi tiRfes such mwésapﬁényl mafcﬁrnsbbﬂomwembsmhﬁéd by rebgén, rmemrdbly

the like. In addition, ri.c iu ar ate odi
| auryl sul phate and tét'ﬁ? gﬂéénéé&?@%m%%ﬁfﬁﬁyn@%ﬁ BY Q’[ﬂt@ oq
case of aqueous suspensyt@rein the twoegraups RY maymadeescafmydtfterenhbl ned W|th

various flavour enhancers or 25 colourings, in addition to the
above- nenti onegt.i exci pi ents. For Barent eral use, solutions of the

active substaftes may ienstes RydrogeadCsersiyalgalkyl, aGi-alyb Gaschlkendaer Coss.

The dosage for intrave W@R:dﬁwhfcﬁrﬁ\é pﬁoﬁ&@ ﬁgsﬂﬁﬁltu’ted H&D%droxy, phenyl

referably between 5 - hour 0 e necess
ltoo devi atg fromthese fia ﬁ eé”hqﬁ@ﬁﬂethﬁ 5159"‘&""{’1&9 may98d93 Hfdéf?ﬁf ﬁ Y

route of admnistration, individual response to the drug, the type
fTﬁLgm ?tn' on “i?@' and ”21% otes pﬁen nwﬁrc]{\ama?topfm néﬂ} tSe sugs'(ﬁ1 trgdrbyslttgloﬁgn,
preferably fluorine chiorine or bromine, hydroxy, methoxy, methyl or
20 -NR7R7, wherein the two groups R7 may be identical or different, or

RS and R6 together with the nitrogen atom form a saturated or unsaturated 5- or
6-membered ring, which may contain, as further heteroatoms,

25 nitrogen, oxygen or sulphur, wherein the heterocycle may be
substituted by a branched or unbranched C44-alky! group, preferably
methyl;

R’ denotes hydrogen, C4-Cg-alkyl, C.4-alkenyl, C,4-alkynyl, a benzyl or

30 phenyl group, which is optionaily mono- or polysubstituted by OH,

methoxy or halogen, preferably fluorine, chlorine or bromine;

R8 denotes Cy4-alkyl, Co4-alkenyl, C,4-alkynyl, phenyl, benzyl or
Cs¢-cycloalkyl;
35
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1 |

anounts are atim ni sterfed? it may be advisapl e t FEILA nto a
nunber of single doses spread over the _day.

71 Mor eoR® , the denptesn@OOR’gcRHpORFEONRORE diydrogem,cC di-alikg o on
salts thereof may akﬁgn?e conbined with other types of active substance.
The Exanpl es which fol o flustrate the present invention w thout
restricting its 5 scope: Exanpl es of Pharmaceuti cal Formul ations A)
Tabl ets optionally in thB%brrh 3PttRiir rHeéemates, enantiffifery,AnIHE For6E
100 ng Lactose . . . 40 .

starch 8 their dlasggop?&rs and mlxtureq:.gmwfrﬁ;}cggptﬂqﬂqludhg

15 mg 15 Magnepharmatsiagizaly acceptable acid addition salts thereof.

500 ng The finely ground active substance, |actose and sone of the corn

starch are m xed 20 together. The m xture is screened, then noistened with
a solution 8) pol yviOxidiipzoleaddrilatiees of genenal fdrmedal ) aceprding tat eldimhi | st
noi st and dried. The ,,qrapules, the remaining corn starch and the

magnesi um stearate are screened and m xed together. The m xture is
conpresse®d to formtablets of suitable shape and size. 25  B)
ggbkgt s X andY  denote oxygen offfrob@R! Wherein X and Y canfiét byth substance

simultaneously be oxygen or nitrogen,

A denotes a group of formula
15

20 wherein

$1 denotes a group of formula

25 wherein V represents oxygen, sulphur or NR7 and
B and D, which may be identical or different, denote a Ci4-alkylene,
C.4-alkenylene or C,4-alkynylene bridge, which may be substituted by

=0, -OR7, phenyl or halogen, preferably fluorine, chlorine or bromine,

0 ST denotes a group of formula

™~ /D\

Y R*
wherein V and D are as hereinbefore defined,

St denotes a group of formula

35 v R "This Sheet Has Been Replaced
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190 ny
Pol yvi n
starch
35

72

| act ose,

[actosg y!||||| |||||| |||J| 1m|41 imryst aline coltul B s aan nes ean

t oget her,

pyrrael | done * 15 ng REpAgEDCar bojynet hyl
23 ngy I\/agne3| um st ear 2 ng
wherein V is as hereinbefore defined addU mapresents a Cs¢-

"o crooryat al | RaoaRyl &origia SRR wokAeR el st s A B G, -

the mixture SRGdradanyldr halcmmau’ef@malvmﬂhmﬂhe, ¢hiatine o premine,

starch and water to forma granul ate which is dried and screened. The
sodi um car bOXéﬁrei hélt starch a rragnesi um stearate 5 are added thereto,

the ingreti enPs

?ﬁﬁ&f%ﬁﬂ@ xture is conpressed to form tabl ets

of a suitable size. O Arrpoul e sol ut ion 10 Acti ve substance

50 ng

Sodi um chl ori de _D_50 ny Wat er

for injections 5m Tﬁﬁ acN| ve Ribstance is dissolved in

wat er at

added to make the sol ution isotoni c. The resu

its own pH or possibly at pH 5.5 to $ 5 15 and sodiumchloride is
t‘Rﬁg solution is filtered

to renove pyrogens and trate is transfer der a condi tjons
i nto anmpoul es whi ch ar 8 ?Eeeﬁsa‘ﬁbe'@@ {))"?%@aﬁﬁem b

contain

5 nmg, 25 Wgaaddhéﬂuﬁ@rmﬁpsmﬂlate |d®lﬂ&iaﬁibﬁdlfferent

10
S1 denotes a group of formula

wherein D is as hereinbefore defined and the two groups D and the
15 two groups R4 are identical or different,

S1 denotes a group of formula

—N_ _E
M
wherein E denotes oxygen, sulphur or NR’ (with n,m=1,2 or 3 and
20 n+m>2), and the group is optionally substituted by halogen, preferably
fluorine, chiorine or brmine, = O, OR7, or one or more C4-C4-alkyl
groups;

S1 denotes a group of formula
~ ~ D ~

v w

wherein V and D are as hereinbefore defined and
W may be a group of the formula

25
E (M

(n m (n m

30
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71 "7 New Pat engg cl ai ms 1) Oxadi azol e

R T

bﬁ%ﬁ ” z

si mul t aneousl y = s *represent oxyge

denotes a group of forrrula [err] wherern — Slerr]
denotes a group of formula V\/nerel n V denot es oxygen

sul phur or NRerr], B ls_- err]-_an 7

groups -CH err]-, -cCH @pt ?U&[W't‘ﬁed QM[@"PQGTCI%FQR CHP@IQB CM-alkyl 02'6'
“CHlerr]-C(CH err]) H, ak@l’i&pdirrd:%cé}kyﬁil whbkéin 5 démbtes oky§éh orNR7an§[n9rnﬁ]|
denot es a group of forrrul %e 1or2, [err]

or W is a C-linked 5- or 6-membered heterocyclic group which
contains one or more heteroatoms from the group comprising
nitrogen, oxygen or suiphur and may optionally be substituted by
benzyl or Cy.s-alkyl;
10
S1 denotes a group of formula
-VV-W
wherein V and W are as hereinbefore defined;

15 S2 denotes a group of formula

D D
~v7 O R? or N7 R

wherein V and D are as hereinbefore defined,
20
S4 denotes a group of formula

D D
Ny R or N\ RY

25 wherein V and D are as hereinbefore defined,
Q denotes a fused-on, mono- or polyunsaturated 5- or 6-membered
heterocyclic ring which may contain one or more heteroatoms from the
30 group comprising oxygen, nhitrogen or suiphur, and may optionally be

substituted by OR’, NR°R®, halogen, CN, nitro, CF3, COOR’, Cy-
alkyl, Ca4-alkenyl or C,.4-alkynyl;

s denotes a group of formula
35 -D~R4
wherein D is as hereinbefore defined;
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“wherei nh V and ”;“HII iunﬂm fore defi ngg, 1 denot es
pi perazin-1-yl zin-1-yl or 4- eﬁﬂ§ISHﬁEﬂieva£ZBEEN

1-yl; - Slerr] denctes a group of fBrnul a‘?EFflaﬂrOﬁD
72 wherein V and D are as he fF=ted and W
may represenRla denotes benzyl or phenyl, whetdhe tti@phehy rirg miay optionatly be

Wis aclinked 5 or Dbt PelysiBsiliied b ong rmere.of e fplioling aroups:
optional Iy be substit fluednéychierias br brorgine; C-84kalkyl, -CF3, -CREENOR’

denotes a group of fo _ 1
horein V and Ware a \Qﬁél%m trb Qrorugs(]%f gc?e identical or d[lffere\'ﬂt) NWe,; ﬁetz,

erein denot es
a group &f fornula Oz or-OR
R1 denotes phenyl, which is substituted by a group of formula
\V/D\R4

10
with the proviso that V is oxygen or NR’ and D represents a Cq4-alkyl
bridge,

R1 denotes a C- or N-linked 5 or 6-membered heterocycle which
15 contains one or more heteroatoms from the group comprising
nitrogen, oxygen or sulphur and may optionally be mono- or
polysubstituted by benzyl, methyl, fluorine, chlorine, bromine or
hydroxy,

20 R1 denotes cyclopropyl, cyclopenty! or cyclohexyl, which is optionally
substituted by =0 or -OR,

R1 denotes norbornane, norbornene, dicyclopropylmethyl, adamantane
or noradamantane, which are optionally substituted by methyl,
25

R? denotes a group of formula
O\
/(CH2)1,2
O
30
R1 denotes —CH=CH-phenyl, wherein the phenyl ring may be substituted
by methoxy or hydroxy,
35 R2 denotes hydrogen, fluorine, chlorine or bromine, Ci4-alkyloxy, Ci4-

alky! or hydroxy,

R3 denotes hydrogen; e
his Sheet Has Been Replaced
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(L T ), 2,5, s
which may contain & héterodtom sél ect ed fromthe grdug, g%ngﬂﬁsfﬁ\'

oxygen, nitrogen or sul phur, denotle
formul a 25 g‘ denotes hydroxy, CN or -NROR®. R etlel REPHRD
wherein D is as hereinbefore defined: R err] denot es

cycl opropyl, _cycl opent benz or phenyl, wherein the phenyl
ring may be 4yno- or ﬁé";?&%r‘b ﬁ&i"@&cﬁfo 8r nore of the groups 30

fluorine, chlorine, bromne, Cerr]-alkyl, ©CF[err], -CvMe=NOH, -NWe[err],
-NJ err] or -CRerr], /+ R[err] denot es phenyl
which is substituted by a group of fOHTU|_

-O(CHerr])[err]-Rerr]
73

err| enotes furan, thiophene, pyridine or
pyrrol e, suhi & nay opﬂ%ﬁgﬁﬁ bydregen, Cm—alkyl benzyl or phenyl; nono- or
pol ysubstituted by nethyl, Rl err] denot es
nor bomane, onene, daman ane or ora na
denot es -CH:gé)phenyl SRRl rpggnp{}, EY' ES”@EW@@%‘M‘@&\ t ut ed
by hydr oxy; err] denot es hydrogen, fluorine,
chl orine, brom ne, ([err]alkyl oxy, C[err] al kyl
or hydroxy; denot es hydrogen:

10 RS and R® together with the nltrogen atom form a saturated or unsaturated 5- or
6-membered ring, which may contain, as further heteroatoms,
nitrogen, or oxygen, wherein the heterocycle may be mono- or
polysubstituted by methyi;

15 Y denotes hydrogen, C1-C4-alkyl, a benzyl or pheny! group, wherein
the phenyl ring is optionally mono- or polysubstituted by OH or OCHj;

optionally in the form of their racemates, enantiomers, in the form of
their diastereomers and mixtures thereof and optionally the
20 pharmacologically acceptable acid addition salts thereof.

4) Compounds of general formula (1) according to claim 1
25 wherein

X and Y denote oxygen or nitrogen, where X and Y do not both simultaneously
represent oxygen or nitrogen,

30 Z denotes a group of formula
a
R R R
‘@R3 ‘@R3 Q R3
s’ s? ":I’ 5
wherein

35 o i e s e e
s1 denotes a group of formula |This Sheet Has Been Replaced

{
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o b nmmymm

yl - pi perazi ne

m lm0| [ nyI N- pyrgpl i di nyl __N-pi peridi nyI

”etR[h# 8 BRERY L‘%%m QCN

D

NR[err]R[err] or an N-OXIde of formula [err] REPLAC

Rl err] denotes hydrogen, (err]-al kyl, benzyl or phenyl;

20 R err] d}ﬂ t\es drogen, Cerr]-al kyl,
benzyl or phenyl; R'denot es hydr ogen,

met hyl, ethyl, propylwheféiNo@dhoted 6k 5 entéﬂl hlh%rmRTaB is -?Hz and D ma bee

benzy! or pheny| o ouge P o te G K, &ﬁ?eré S

optionaldy in the for+Gld-C{Okk)YH- aCHROG or (}H}aOHb-QIm*rs in the f or m of
their diastereoners and m xtures thereof and optionally the

pharrmacol ogi cally acceptable acid addition salts thereof. 30
74 2) ounds odenreise@agrouprafifoengla) according to claim 1, wherein

X and Y denote oxygen or nitrogen, where X and Y do not both

si mul t aneousl y r epr esent oxwen @§r nitrogen, 5 Z
denotes a group of formula [err] < ~Rr?

10
wherein V and D are as hereinbefore defined,

st denotes piperazin-1-yl, 4-methyl-piperazin-1-yl or 4-benzyl-piperazin-
1-y1;
15
st denotes a group of formula
DJ
v Tw
20 wherein V and D are as hereinbefore defined and W may represent a

group of the formula

optionally substituted by Cq-alkyl,

25

or W is a C-linked 5-or 6-membered nitrogen heterocycle which may optionally be
substituted by benzyl or Ci4-alkyl;
30
S! denotes a group of formula

V-W

35 wherein V and W are as hereinbefore defined; ... .~ o omm —
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‘wherein 10 S| e“muy MIIU |Ig Hmt es a ge®up of fornmula [err]
wherei n V denot es NR[ err], BTIs—cHFem™ = SSSeTare

be one of 'the groups -CH err]-, -CHerr]- CI—I[er]TH’S SHEET HAS BEEN
-CH err] - CHerr]-, 15 - CH[ er r{l-C( CIERLA |

or -CHerr]- §2|[err] (ﬁpnotesagrgl.@rqf]formula denotes a gi FE=0r mul a
[err] 20 wherein V and D are as herei nbefore defi ned Slerr]

denotes pi perazin-1-yl, 4-nethyl- gﬁ zyl - pi per azi n-
1-yl; 25 Serr] denotes a Bﬂldf f err]

wherein V ang D are aaehéfe%'élﬂl%%@fcm dﬁénmﬁ ;m%ﬁélamw@sr Qﬁsii'ﬁerﬁbered ring

group of the formula \?Mqléh L é)ﬁaglfloyénﬁ_\ubstltuted Q’

Jerr]-afkyl, may contain a heteroatom selected fr: e groupgomprising
oxygen, nitrogen or sulphur;

S5 denotes a group of the formula
-D-R*
10 wherein D is as hereinbefore defined;
R1 denotes cyclopropyl, cyclopentyl, benzyl or phenyl, wherein the

phenyl ring may be mono- or polysubstituted by one or more of the
groups fluorine, chlorine, bromine, Cy4-alkyl, -CF3, -CMe=NOH, -NO»

15 or
-ORY,
R1 denotes phenyl which is substituted by a group of formula
—O0—(CH,),5-R*
20 R1 denotes furan, thiophene, pyridine or pyrrole, which may optionally be

mono- or polysubstituted by methyl,

R1 denotes norbornane, norbornene, adamantane or noradamantane,
25 R1 denotes -CH=CH-phenyl, wherein the phenyl ring may be substituted
by hydroxy;
R2 denotes hydrogen, fluorine, chlorine, bromine, Ci4-alkyloxy, Ci4-alky!
or hydroxy;
30
R3 denotes hydrogen;
R4 denotes N-morpholinyl, N-pyrrolidinyl, N-piperidinyl, N-piperazinyl, 4-

methyl-piperazin-1-yl or 4-benzyl-piperazin-1-yl;
35
R4 denotes CN, NRSR® or an N-oxide of formula
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anien ey NI @umqum oot one 15 oe U s ea by bl ot ! ©

Clerr]-al kyl';% denotes a grou
-V-W wherein V and Ware as ﬁ@%giﬁéﬁ Bc’iEeE1N ed; 10

Q denotes a fused-on, nmono- or polyu at ur 4] 'enber ed
het erocyclic ring which rmy contain a heteroatom sel ected from t he
group conprising oxygen, mltrogen or sul phur, 15 S[err] denotes a
group of the fornula '?'\R -
DR err] R® wherein Dis as hereinbefore defined; 20
R err] deémt es cycl opropyl, cyclopentyl or phenyl, wherein the phenyl
ring R denotes I'iyelmgmq{)p@ aﬂhylybebzylldrlﬂedyby one or nore of
t he groups fluorine, chlorine, bromne, ([err]alkyl,
-CF[err], - =NOH, -NMe[err], -NJerr] or -CRerr], 25
Rlerr] & 8notes fdeaetestividsparmd;1pyalkdi henzyl aopheoyk, which may
optionally be nono- or pol ysubstituted by nethyl,

err ot es norbomane, norbomene, adanmant ane or noradamantane
E[[err} d'%?:not es -¢epeiaskiydrggen, ipethyl. ethylepromyhysonrropy. buty! dert. -butyl a
substituted benzyl or pheryhydipXWherein the pﬁ%nyl rin scSkﬂﬂﬂiaﬂ? mono- or

hydrogen, fluorine, chlorin Cb "(kl} aI kyl oxy, al kyl
or hydroxy; R[B?l besemu{%&‘n\bb& g-{ R[ er r denot es

CN, NR5R6 or an N-oxide of formula
optionally in the form of their racematés, enantiomers, in the form of
their diastereomers and mixtures thereof and optionally the
pharmacologically acceptable acid addition salts thereof.

15
5) Compounds of general formula () according to claim 1, wherein

X and 'Y denote oxygen or nitrogen, where X and Y do not both simultaneously
represent oxygen or nitrogen,
20

A denotes a group of formula

RZ RZ

25 wherein
st denotes a group of formula

e B\V/D \R4
wherein V denotes oxygen, sulphur or NR7, B is —CH, and D may be
30 one of the groups —CHj, -CH,-CH,-, -CH>-CH,-CH,-,
-CH2-C(CH3)H-, -CH,-CO or CH,-CH,-CO;

st denotes a group of formula

\V/D\R4 -
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76 ferr] notes N-mophol ifnyle
e dLPerJﬂlﬂEﬂﬁUi“l! “lﬂEe”] T

Cerr]-al kyl, benzyl or phenyl; Rl err] denotes hydr ogen,
Cerr]-al kyI, benzyl or phenyl; Rl err] denot es hydrogen,

net hyl, ethyl, propyl whér@mvréhdDd?é@étherbmbbfor@&éﬂneda 10

benzyl or phenyl group, wherein the phenyl ring is optionally nmono- or

pol ysubstituted by OH or OCH err]. optionally in the form
of their racemates, enantioners, In the form of their

phar macol ogi Sai 'y Qléééﬁsﬁﬁstﬁé i, RSB piparsii or +-beapyicpingrarins
of general fornula (1f-¥ccording to claim1 or 2, wherein 20 X and Y

denote oxygen or nitrogen, where X and Y do not both si mul t aneousl y

r epr esent ox&gen or nitrogen, denotes a group of formula
[err] denotes a group offormula

D
Ny,

wherein V and D are as hereinbefore defined and W may represent a
group of the formula

optionally substituted by Cq4-alkyl,

15

or W is a C-linked 5-or 6-membered nitrogen heterocycle which may optionally be
substituted by benzyl or Cy4-alky!;
20

s denotes a group of formula
V-W
25 wherein V and W are as hereinbefore defined;
Q denotes a fused-on, mono- or polyunsaturated 5- or 6-membered

heterocyclic ring which may contain a heteroatom selected from the
group comprising oxygen, nitrogen or sulphur;
30
s° denotes a group of the formula

- D-R*

35 wherein D is as hereinbefore defined:;
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wher ei n

-CH err]-
77
4- benzyl

group of fornula [err
defined and Wmay regP@¥&gmgno- or polysubs

10
whi ch

denot es 5y a group of fo?rmﬂ

10

15

20

25

30

35

Slerr]
wherein V denot
groups -CH err]
C(CHerr])H," -EH &rr1- co
Slerr]

-pi prtazin-  denotes cyclopropyl!c W‘_{)enty'ﬁ or pﬂeﬁw ]whereln the
b

R1

Rr1

WWEWHIIH ML > TS

“denotes a grqpp of formula [err]

oy

v

1_

E

denot es pi perazin-1-yl, === netnyl

or flliorinen chtdrinek &rormire, (54 kgl eCRs,

}g-pt i onal | y be subst i tuted by

ar

ftLiechent o mate

plpera2|n 1 vyl

e

he

err]-

lﬁﬁ
her el nbe

of Bregrouns,

OI’

?OI’ e

rr]

RCMeNOH) eNRlea CINDS
nmet hyl ;

-V-W

Slerr]

denotes furan, thiophene, pyridine or pyrrole, which may optionally be

mono- or polysubstituted by methyl,

denotes norbornane, norbornene, adamantane or noradamantane,

denotes -CH=CH-phenyl, wherein the phenyl ring may be substituted

by hydroxy;

denotes hydrogen, fluorine, chlorine, bromine, Ci4-alkyloxy, Ci4-alkyl

or hydroxy;

denotes hydrogen;

denotes CN, NRSR6 or an N-oxide of formula

P-

—NL5
ls R
R

denotes N-morpholinyl, N-pyrrolidinyl, N-piperidinyl, N-piperazinyl, 4-
methyl-piperazin-1-yl or 4-benzyl-piperazin-1-yl;

denotes hydrogen, Cq-3-alkyl, benzyl or phenyl;

denotes hydrogen, C1-3-alkyl, benzy! or phenyl,

denotes hydrogen, methyl, ethyl, propyl, isopropyl, butyl, tert.-butyl, a
benzyl or phenyl group, wherein the phenyl ring is optionally mono- or

polysubstituted by OH or OCHg,

optionally in the form of their racemates, enantiomers, in the form of

their diastereomers and mixtures thereof and optionally the
pharmacologically acceptable acid addition salts thereof.
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e on %ﬁowﬁlﬁlﬁmﬂ[ﬂlﬂmﬁlﬁé%?eﬁi“‘%?“ ARREYIEET HAS BEENSIOT €S 2

PLACED

het erocyclic ring *whf ch" mdy &onfain a heteroato ‘he

f
?Lgulpocr:?mrrlp fS' ng Xﬂ:%?m%rso 'g%neP§?brmula )] aI:corrd ing to clalmg{{\gﬁt &5nd 9roup o
wherein D is as hereinbefore defined; 30 R err] denot es phenyl

whi ch may opXianshY|y isenetmexygan poniroges;: whereeX angd Y do not both one or
more of the groups fl sionliameouslyaepresenborygereor nifoigeh, et hyl, n-
propyl, §sopropyl, n-butyl, tert, butyl, -CF[err] or -ORerr], R err]

denotes furap, t hi ophggﬁol@g aodrfduﬁ'df%rrﬁﬂb(:h may optionally be nono- 35
or pol ysubstituted by mnet

78 Rl err] denot es hydrggen, fluorine, chlgrine, brom ne,
met hyl , met hyl oxy or hydr oxy; ) denot es
hydr ogen; 5 R err] errotes NR[err] Rl err}j=ex an N-oxi de of
formul a [err] - dess m)rpholinyl,

N-pyrrolidinyl, N-piperidinyl, N pypefegsnyl, 4-

3
met hyl - pi perazin-1 -yl or 4- benz§i R

tpi perazin-1-yl;

10 wherein

st denotes a group of formula

15
wherein V denotes oxygen, sulphur or NR’ and D may be one of the
groups —CH,, ~-CH,~-CH3-, -CH,-CH>-CH--,
-CH»-C(CH3)H-, -CH>-CO or CH,-CH,-CO;

20 st denotes piperazin-1-yl, 4-methyl-piperazin-1-yl or 4-benzyl-piperazin-
1-y1;
st denotes a group of formula
~ Y, -~ D ~ W
25 wherein V and D are as hereinbefore defined and W may represent a

group of the formula

e A
or W is a C-linked 5-or 6-membered nitrogen heterocycie which may

optionally be substituted by methyl;
30

s’ denotes a group of formula

s Sheet Has Been Replacec

R




s

10 s hydrogen, 108t
I sopropyl, w UIELUJH ”i R err]
et hyl, n- pro enzyl or phenyl ;

hydrogen nmet hyl or ethyl,

W= Dr Qv

THISSHifETH@ agg,(,??fen met hyl ,

15 RERLRCED denot es
FR=+ ge-lt or m of

their racenmates, enantiorrers in the form of their
di ast ereoners and m xwherin Vi afnds pekéiAb&fote defiged;
phar macol ogi cal | y acceptabl e acid addition salts t hereof. 20 4)

Compounds of general formula (1) according to claim1,2 or 3, wherein 25
X and Y deRote oxygdenaies aifusedren, momo- Nrpnlyulrisdtmramu Sairt6-miembbdéradeous! y

represent oxygen or rlﬁétéf&:py&}n% ring r\]/vhlclzmay contain FASlFSaBrPE QUBY srd R HHY! 2

[err]

79 S[err] groye ey ising p¥ygeroer nisiogeha [err]
s° denotes a group of the formula
10 - D-R

wherein D is as hereinbefore defined;

R1 denotes pheny! which may optionally be mono- or polysubstituted by
15 one or more of the groups fluorine, chlorine, bromine, methyl, ethyl, n-
propyl, isopropyl, n-butyl, tert. butyl, -CF3 or -ORY,

R1 denotes furan, thiophene or pyridine, which may optionally be mono-
or polysubstituted by methyl,
20

R2 denotes hydrogen, fluorine, chlorine, bromine, methyl, methyloxy or
hydroxy;
R3 denotes hydrogen;
25
R4 denotes NRORS or an N-oxide of formula
o
— N.s
l¢ R
R
30 R4 denotes N-morpholinyl, N-pyrrolidinyl, N-piperidinyl, N-piperazinyl, 4-

methyl-piperazin-1-yl or 4-benzyl-piperazin-1-yl;
RS denotes hydrogen, methyl, ethyl, n-propyl, isopropyl, benzyl or phenyl;

35 RS denotes hydrogen, methyl, ethyl, n-propyl, isopropyl, benzyl or pheny!;
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5 wher ei en and fpgray be one of the groups
-CH[err] lﬁll\m E!u) Fl—r[err] CHerr]-C(CHerr])H or

-CH e enot esifl _ ]
4- benzyl pi per7a2| n-1-y [err] denot&ﬁﬁ'gég' §§’H ¥ §M§
[err] wﬁen@ras hydaagerm aethyhor aéwbi njbef ar YIEY and W may
represent a group of the formula [err] 15 or
Wis a G Ilinked 5-or r nitro het erocycl e whi ch
optionally be substi tePBm@va ’ﬁ'ethﬁ)fprm%@rl"e'” $S, enantlomﬁgﬁd{régegogg 8fip
of Lormﬂg f dof their drastereomeré/anMerﬁﬁrres thereof and\bpﬁ@mélly\'th@nd Ware
as herei nbefore defin
pol yunsa5r urated 5- mnﬁg?ggacologcally accegtﬁg ee?%%ﬂ#ﬁ@W?ﬂE @éf?ﬁ{' cont ai ns
oxygen as heteroatom 30 S[err] denotes a group of the formula
- DRerr] wherein D is as-hereinbefore defined; 35

7) Compounds of general formula (I) according to claim 1, wherein

10 XandyY denote oxygen or nitrogen, but X and Y do not both simultaneously
represent oxygen or nitrogen,

A denotes a group of formula

15
R R
s' 5
wherein

st denotes a group of formula

20
~ P~

v’ R*
wherein V denotes oxygen and D may be one of the groups —CHy, -
CHz-CHz-, -CHZ—C(CHa)H- or CHz-CHz-CO;

25 st denotes N-piperazinyl or 4-benzyl-piperazin-1-yl;
st denotes a group of formula
D.
v Tw
wherein V and D are as hereinbefore defined and W may represent a
30 group of the formula
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80 ’ R err] .denot es phenyl wWpgh nmay be nono- or

polysubstltuted by one or nore of the groups fluorine,
chl orine, bromn _ydroxy, met hyl oxy
or et hyl oxy, ﬁ“lmmm,“l" mHmnot es fyr=a @;;,, yr| di ne;

Rl err] dendt es Hydr'ogén, *fl uori ne, EH!SOQPH QEnTet hyl ; R3
denot es hydrogen; 10 Rlerr] enoté‘g m-_;.,_.._...-— r],

Rl err] denot es N-norpholinyl, N-pyrrofTd N-p| peri di nyI or 4- net hyl -
pi perazin-1-yl; or W és a)C- Innkediérmtﬁ:memhleregentrogem heterogytle iwhich may

n- propyl , |sopropyl ﬁ%ﬂél e@t]ﬁé‘ﬁ't%ltedb meth denot es hydrogen,
nmet hyl, ethyl, n-propy opy enzy or phenyl; 20

optionalfy in the formof their racemates, enantionmars, in the form of
their di astegéoners agenbiestalasu bpmgﬁ;aand optionally the

phar macol ogi cal |y acceptable acid addition salts thereof. 25 5)
Conmpounds of general formula (1) according to one of clains 1 to 4, wherein
X and Y denote oxygen or nitrégd, but X and Y do not both sinultaneously

represent oxygen or nitrogen, 30 Z denotes a group of
formul a
10 wherein V and W are as hereinbefore defined,;
Q denotes a fused-on, mono- or polyunsaturated 5-membered

heterocyclic ring which contains oxygen as heteroatom;
15 8° denotes a group of the formula
- D-R*

wherein D is as hereinbefore defined;
20
R1 denotes phenyl which may be mono- or polysubstituted by one or
more of the groups fluorine, chiorine, bromine, methyl, -CF3,
hydroxy, methyloxy or ethyloxy,

25 R1 denotes furan, thiophene or pyridine;
R2 denotes hydrogen, fluorine, chlorine or methyl;
R3 denotes hydrogen;
30
R4 denotes NRORS |
R4 denotes N-morpholinyl, N-pyrrolidinyl, N-piperidiny! or 4-methyl-
piperazin-1-yl;
35
RS denotes hydrogen, methyl, ethyl, n-propyl, isopropyl, benzyl or phenyi;
RS denotes hydrogen, methyl, ethyl, n-propyl, isopropyl, benzyl or phenyi;
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[err] wher ei n ?ﬂ } ' e of the
groups - Cfgmm err] OCH[err ( CHBSHEEHAY BEE .
err - er*r or -CH err]-CHjjerr] -REPIRAGED |

Slerr] denotes 4- benzyl pi p FA—=y= Slerr]
denot es one of the groptisnaly in the form of their racemates, enantiomers, in the form of
-O-CHerr]-W or Wis a

C-linked 5-or 6- rrerrbem%r Hl"}s?%rggﬁ‘%ﬁ%taé’?d?wggm}gﬂf and opgjonally the
optional |y be substit ghagmagolegidajlly acceptable acid addition saltstheseofa f used- on,

nono- or pol yunsaturated 5-nenbered het erocyclic ring
whi ch cogtai ns oxygen as heteroatom 15 Slerr] denotes a group of
the formula -CHerr]-Rlerr]; Rl err] denot es phenyl which may be

frono- or p%:)]yS“bSt 't “%BHUW?P%?@E@EQPH () ﬁ%prrgg(ny to @hmt {1 SviraHIHPS

fluorine, | ori ne, brom
met hyl oxy or Xeahg lYoxy, deifbte oxygeR{oemitrogen, but d¢antes domob pbtnsimultaneously
represent oxygen or nitrogen,
10
Z denotes a group of formula

15

20 wherein
st denotes one of the groups —0-CH,-CH,-R*, O-CH,-C(CH3)H-R*, -O-
C(CHa)H-CH2-R* or ~CH,-CH,-CO-R*:

st denotes 4-benzyl-piperazin-1-y!;
25
st denotes one of the groups

-O-CH2-W or -O-W
30 wherein

W is a C-linked 5-or 6-membered nitrogen heterocycle which may
optionally be substituted by methyl;

Q denotes a fused-on, mono- or polyunsaturated 5-membered
35 heterocyclic ring which contains oxygen as heteroatom;
s° denotes a group of the formula —CH»-R*;
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e

R denot es chhori err]
denot es hydrogen; T“‘l‘ﬂﬂmm‘““r l“‘denot es Nﬁl e‘?‘%}ﬁ&? AS BEEN ’L Rl err]
denot es N-pyrrolidiryl cor“N-$i ger I*di nyl Jes hydrogen,
met hyl , ethyl, isopropyl, benzyl or phenyl err] denot es

hydr ogen, i’1y et Mnotegmeopywhlcbgnaybe@mom@ip ysupstituted by one or
optionally in t he f or jofd of HY drolps 8; ci9BARS | e, rh@t e_¢ps m of
their diastereoners and, m xtur%d‘? lera@;(‘)lﬁ an @ opt'i ona l? Hyh < X

phar macol ogi cal | y accleydrayy.enaiwipyiiathyaxgal t s t her eof

82 6) Use of a compound of general fornula (1) according to clains 1
to 5 as a phar ut i cal corrp05|t|on 7) Use of a conpound of
gener al 5forn%la (1) aa%%&&fsﬁ@ PB ains 1 to 5 for 5 preparing a

pharmaceutical conposition for the treatnent of neurodegenerative

or epar ot onerZont ai i 19 6 ETRIet, AUBADR B retp: * eI O T

general formula (lI) according to clainms 1 to 5 or the 10 physi ol ogi cal |y
acceptabl e agd addi t §aRotes|Hyarddegi;eof in conjunction with
conventi onal excipients and/or carriers. 9) Process for preparing
oxadi az# e derivatives of general fornmula (1) [err] 15

R4 denotes NRSRS |

R4 denotes N-pyrrolidiny! or N-piperidiny!;

15 RS denotes hydrogen, methyl, ethyl, isopropyl, benzy! or phenyl;
R6 denotes hydrogen, methyl, ethyl, isopropyl, benzyl or phenyl;

optionally in the form of their racemates, enantiomers, in the form of
20 their diastereomers and mixtures thereof and optionally the
pharmacologically acceptable acid addition salts thereof.

9) Use of a compound of general formula (1) according to claims 1 to 8 as a
pharmaceutical composition.
25
10) Use of a compound of general formula (1) according to claims 1 to8 as a
pharmaceutical composition with a neuroprotective effect.

11) Use of a compound of general formula (1) according to claims 1 to 8 for
30 preparing a pharmaceutical composition for the treatment of neurodegenerative
disorders and cerebral ischaemia of various origins.

12) Use of a compound of general formula (l) according to claims 1 to 8 for treating
neurodegenerative disorders and cerebral ischaemia of various origins.
35
13) Method of treating neurodegenerative disorders and cerebral ischaemia of
various origins which comprises administering an effective dose of a compound
of general formula (1) according to claims 1 to 8.
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Yy 7 wher notes niypagen and_Y denotes ogxygen and
R[err] and Z hgmmwﬂ!ﬂﬂ”mﬂgﬂﬁ' ngs 9' ven %?HEET %Aé%&?
characterised i tfsat Lans oxadisazol e deri vat|| & ﬂ%@gl orfrula (I1)

[err] 25 (||\ 'n Rlerr] is
defined as!4)n Bhaimacautical prepatations containiag asa@mssubsta@cgrm@pordmor@r mul a

[err] S0 compounds ofgeh&Rii ?&@Wli(ﬁ@ﬁﬁ*eﬁﬁ’g&gﬁ &Ib?mgﬁ%l% grf thegPr mul a VH or

B- VH defined as in_clains |
to 5, physiologically acceptable acid additign salts thereof i ganiuncionwiter basi ¢
reaction condi ghentitiniah eRtipiEnt® BRd/or cafrfegounds  of general fornula
L-D-Rf er r]

15) Process for preparing oxadiazole derivatives of general formula (I)

1 N
R\( OYZ
X=Y

(N

10 wherein

a) X denotes nitrogen and Y denotes oxygen and R1 and Z have the
meanings given in claims 1 to 8,

15 characterised in that an oxadiazole derivative of general formula (ll)
1 N .
N-0O
(1)

wherein R1 is defined as in claims 1 to 8 and
20 Z represents a group of formula

Nu2

R? R? R
Nu
e e <o
Nu Nu Nu

TR FY TR
N Nu O ™Nu S” “Nu
Nu represents a nucleophilic group of formula VH or B-VH

25 wherein
V, B, R2 and R3 are defined as in claims 1 to 8,

is reacted under basic reaction conditions with electrophilic compounds of
general formula
% L-D-R4 R
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wherein L de ] roup such agoehl®T
nmet hanesul phwmm "ﬂ" Iﬂm]m‘mmt hanesul phonyl :
and R4 have orte &f the" neani*ngs given in claijis .
oxygen and Y denotes nitrogen and Rlerr] and Z are defined as in_

claims 1 to 5, whemi-a&ngte%edeawngm@uraﬁum agwhiafingy §revineaiediaeof

general formula (IhbkihandsefgHonyl Irifluoromethanesulphonyl or p-toluenesulgHdrly) and
0 s

wh [ h / | ; .
r eggte Ieg with car boé;ﬂ'\%iRggeadgecf%{]‘% ng%ggwlfﬁ@éﬁgrg'ﬁ C?‘%'mﬁfép 80 [err]
wherein L' represents chlorine, brom ne or alkyloxy, for exanple, and

' ' fi.ned, 2 P . .
bt epat i g oxad?a SPEPRITY ORIGERRLT deicuPaiagin gl R and 285 Betifba as in
(1) - ~wherdaim1 t¥y8 Rl err] and Z are defined as in claims 1 to 5,
char acteri sed iflrbBiisBA iRMASK 47 8lSnds hydokyBrie 6£B8R& Al FtirlHh fiG! V)

[err] 35
NH,

HO y4
10 ()

wherein
Z has the meaning given in claims 1 to 8,

is reacted with carboxylic acid derivatives of general formula

y—r

L!

15

wherein L' represents chiorine, bromine or alkyloxy, for example, and R1
is as hereinbefore defined.
20

18) Process for preparing oxadiazole derivatives of general formula (1),

RLN 2z
X=Y
2 ()
wherein X, Y, R1 and Z are defined as in claims 1 to 8,

characterised in that an oxadiazole derivative of general formula (1V)

i N "
R\(OYZ
X=Y

(V)

30
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110 (I'V) wherein Z"

denotes a group of formula [err] 5 wherein S represents a
group of fornula -B-V-D- or -V-D

L denotes a | eaving group such as chlorlne br}

S
e e B o ARSI 20 FEeE e ]

clains*1 @05, "15° is reacted w th a nucl eophillc

conmpound of formula HRerr]
wherein R4 may have the neanings given in clains 1 to 5, 20

5 wherein Z" denotes a group of formula

5, R, B, 2"

L-S'
R2 R

@sw @s*-n. @ R g R®

I_L _L

10 wherein S' represents a group of formula
-B-V-D- or -V-D-

L denotes a leaving group such as chlorine, bromine, iodine,

15 methanesulphonyi, trifluoromethanesulphonyi or p-
toluenemethanesulphony! and B, V, D, R1, R2 and RS are defined as in
claims 1 to 8,

is reacted with a nucleophilic compound of formula
20 H- R4
wherein R4 may have the meanings given in claims 1 to 8.
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