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RAZ RAS RAM RA% and R™ have one of the meanings given for R RM and
RA"® are as defined for R'7 and R'®, and R*"” has one of the meanings given for
R

R” has one of the meanings given for R;

the N-oxides, tautomers, the prodrugs and the pharmaceutically acceptable

salts thereof.

In one aspect, there is provided a compound of formula I

1

R
\
1 2
. N\%\ R
X I )

where in formula I the variables X, Y, O' 02 , R! and R? have the following

meanings:
X is C-R’orN:
O' isSorQand 0’ is C-R* or N and Q% is connected to X via a double bond

while Q1 is connected to X via a single bond; or

0O? is S or O and 0! is C-R* or N and O' is connected to X via a double bond

while Q2 is connected to X via a single bond:

Y  isC-R’:

R' is selected from the group consisting of hvdrogen, halogen, R'" and a

moiety Z'-Ar':
R®> s trimethylsilyl, C;-Cg-alkyl, C3-Cg-cycloalkyl and C;-Cg-cyeloalkyl-Ci-C-

s-alkyl, where the three last mentioned radicals may be unsubstituted

partially or completely halogenated or where the Cs-Cs-cycloalkyl radicals

may carry 1, 2 or 3 radicals methyl groups:

is selected from the group consisting of hydrogen, halogen. R*!. and OR*%:

RY s hydrogen, halogen, OR@} Or a group ZAArt

R° is hydrogen. halogen, C;-Cy-alkyl which is unsubstituted or carries a

hydroxyl group. or C,-Cy-haloalkyl;
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R"" s C;-Cg-alkyl. C3-Cy-cycloalkyl and Cs-Cg-cycloalkyl-C-C-4-alkyl, where
the cycloalkyl moieties in the aforementioned radicals are unsubstituted or
carry 1. 2 or 3 radicals selected from fluorine or chlorine;

R’ is trimethylsilyl, C;-Cy-alkyl, C;-Cy-haloalkyl, Cs-Cq-cycloalkyl, Cs-Ce-

cycloalkylmethyl or C5-Cy-alkenvl;

R32

1s C-Cy-alkyl or C,-Cy-haloalkyl,

R42

15 Cy-Cy-alkyl or C1-Cy-haloalkvl;

Ar'!

is selected from the group consisting of arvl, monocyvclic 5- or 6-membered

hetaryl and bicyclic 9- or 10-membered hetarvl, where hetarvl has 1. 2 or 3

heteroatoms as ring members which are selected from O, S and N, where

aryl and hetaryl are unsubstituted or mav carry 1, 2. 3 or 4 identical or

different substituents R*":

is selected from the group consisting of C-bound 6-membered monocyclic

hetarvl, which has 1 or 2 nitrogen atoms as ring members. and C-bound, 9-

or 10-membered. fused bicvelic hetaryl, which has 1 or 2 nitrogen atoms as

ring members and optionally a further heteroatom selected from O, S and N

as ring member. where monocvclic hetaryl and bicvclic hetaryl mayv be

unsubstituted or may carry 1, 2 or 3 substituents selected from halogen, C,-

Cy-alkyl, C;-Co-fluoroalkyl, C-Cy-alkoxy, C;-Cr-fluoralkoxy, C3-Cq-

cycloalkyl, and fluorinated C;-Cgq-cycloalkyl:
18 a single bond, O, CH,, CH,CH,, CH->O and OCH>;

is CH,, 1,2-ethanediyl, 1,3-propanediyl, CH>O, OCH,, CH,CH,O or

OCH»CHy, wherein 1, 2. 3 or 4 hydrogen atoms may be replaced by a

fluorine atom:

R™ is selected from the group consisting halogen. C,;-Cy-alkyl, C-Cy-haloalkyl

OH, SH, CN, CF;, O-CF;, COOH, O-CH,-COOH, C;-Cg-alkoxy, C,-Cy-
haloalkoxy, Ci-Cg-alkylthio, C3-Cy-cycloalkyl, COO-C;-Cg-alkyl, CONH,,
CONH-C,-Cg-alkyl, SO,NH-C,-Ce-alkyl CON-(C,-Cg-alkyl)y,
SON-(Cy-Ce-alkyl)p, NH-SO,-C;-Cy-alkyl, NH-SO,-C-Cy-haloalkyl, NH-

haloalkyl, phenyl, O-phenyl, O-CH,-phenyl. CONH-phenvyl, SO,NH-
phenyl, SO;-phenyl. NH-SO;-phenyl, NH-CO-phenyl, CONH-hetarvl,
SO,NH-hetaryl, NH-SO»-hetaryl and NH-CO-hetaryl, where hetaryl in the
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for last mentioned radicals is 5- or 6-membered hetaryl having one heteroatom

selected from O. S and N as ring member and optionallv one further

nitrogen atom as ring member, where phenvl and hetarvl in the last 11

-

radicals mentioned are unsubstituted or mav have 1. 2 or 3 substituents

which are selected from halogen, C;-Cy-alkyl, C,-Cs-haloalkyl, C;-C4-

alkoxy and C,-Cy4-haloalkoxy:;

the N-oxides, tautomers, the prodrugs and the pharmaceutically acceptable salts

thereof.

In one aspect, there is provided the compound as described herein for the use in the
treatment of a medical disorder, selected from neurological and psychiatric disorders
which can be treated by modulation of phosphodiesterase type 10 in a mammalian.

In one aspect, there is provided the compound as described herein for the use in the
treatment of drug abuse in a mammalian.

In one aspect, there is provided a pharmaceutical composition which comprises a
pharmaceutically acceptable carrier and a compound as described herein.

In one aspect, there is provided the use of at least one compound as described herein in
the manufacture of a medicament for treating a medical disorder, selected from
neurological and psychiatric disorders which can be treated by modulation of
phosphodiesterase type 10.

In one aspect, there is provided the compound as described herein for use in treating,
controlling, ameliorating or reducing the risk of depression in a mammalian.

In one aspect, there is provided the use of at least one compound as disclosed

herein in the manufacture of a medicament for treating, controlling, ameliorating or

reducing the risk of CNS disorders in a mammalian.

In one aspect, there is provided the use of at least one compound as disclosed

herem in the manufacture of a medicament for treating. controlling, ameliorating or

reducing the risk of schizophrenia in a mammalian, or

for treating. controlling, ameliorating or reducing cognitive dvsfunction

associated with schizophrenia in a mammalian: or

for treating, controlling. ameliorating or reducing the risk of bipolar

disorders in a mammalian;

for treating, controlling, ameliorating or reducing the risk of depression in a

mammalian: or
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for treating, controlling. ameliorating or reducing cognitive dysfunction

associated with Alzheimer's disease in a mammalian: or

for treating, controlling, ameliorating or reducing the risk of diet-induced obesity in a

mammalian.

Brief Description of the Invention

The present invention is thus based on the object of providing compounds which
inhibit PDE10A at low concentrations.

The compounds are further intended to display at least one of the properties i. to
viil. mentioned above, in particular high selectivity with regard to inhibition of
PDE10A, high selectivity vis-a-vis other phosphodiesterases such as , enhanced
metabolic stability, in particular microsomal stability, cytosolic stability or hepatocyte
stability, low affinity to the HERG receptor, low inhibition of cytochrome P450 (CYP)
enzymes, suitable solubility in water and suitable pharmacokinetics.

This object and further objects are achieved by the compounds of the general

formula I described below, the N-oxides, the prodrugs, the hydrates and the tautomers

thereof and the pharmaceutically suitable salts thereof:
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We claim:

1.

Compound of formula I

where in formula I the variables X, Y, Q', Q% R! and B have the following

meanings: |

X  isC-RPor N;

Q' is Sor Oand Q% is C-R* or N and Q7 is connéeted to X via a double bond
while Q' is connected to X via a single bong’ or

Q* isSorOand Q' is C-R* or N and Q1 ig’connected to X via a double bond
while Q7 is connected to X via a singlé bond;

Y isC-R’or N;

R' s selected from the group co isting of hydrogen, halogen, cyano, nitro,
R", OH, OR", S(0)R", C(B)H, C(O)R", C(0)OH, C(O)OR", OC(O)R'®,
YLNRYRE, YINR)FP-NRRE) YINR)-Y?R'™ and a moiety
ZI—Arl;

R”> s selected from the group consisting of hydrogen, halogen, cyano, nitro,
R”', OH, OR*, $(0)R*, C(O)H, C(O)R*, C(0)OH, C(0)OR®, OC(O)R*,
YLNRTR®, / YINRP)-Y NRTR®E,  Y'NR!"-Y>R®  and a
moiety 72K

provided that 4t least one of R' and R? is different from hydro gen;

R® s selécted from the group consisting of hydrogen, halogen, cyano, nitro,

, OR™, $(0)R”, C(O)H, C(O)R*, C(0)OH, C(O)OR**, OC(O)R*,

LNRTR®, YINRY)-Y-NRPR®, YINERY)-YZR®™ and a moiety

VANV

is selected from the group consisting of hydrogen, halogen, cyano, nitro,

RY, OR¥, S(0)R®, C(O)H, C(O)R™, C(O)OH, C(O)OR*, OC(O)R*,
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Y'NRYR®, YI.NR*)-Y -NRYR® Y'-NR*)-Y2R* and a moiety
VAN

Ar’;

R R'2 RS, R™ RIS, R'S, R, R2, RS, R*, RY, R®, M, R R®, R,
R¥ R RY R R R RY, R, R, R®, R®, R™ RY andRY, independently
of each other, are selected from the group consisting gf C;-Cg-alkyl, C,-Cs-
alkenyl, C,-Cg-alkynyl, Cs-Cs-cycloalkyl, Cs-Cg-cycloadkenyl, Cs-Cg-cycloalkyl-
C,-C-4-alkyl, where the 6 aforementioned substitpénts may be unsubstituted,
partially or completely halogenated or carry 1, 2 of 3 radicals RY, and C-bound 5-
to 8-membered heterocyclyl, which is saturated’or partially unsaturated and has 1
or 2 heteroatom moieties as ring member:

consisting of O, N, S, S(O), S(O); or N-

which are selected from the group
, where heterocyclyl is unsubstituted or
carries 1, 2, 3 or 4 radicals R*;

R and R' independently Af cach other, are selected from the group
consisting of hydrogen, tri-C;-€4-alkylsilyl, C;-Cg-alkyl, C,-Cg-alkenyl, C,-Cs-
alkynyl, Cs-Cg-cycloalkyl, £s-Cs-cycloalkenyl, Cs-Cg-cycloalkyl-C;-C-4-alkyl,
where the 6 aforementighed substituents may be unsubstituted, partially or
completely halogenated/or carry 1, 2 or 3 radicals RY, C;-Cg-alkylcarbonyl, C1-Cy-
haloalkylcarbonyl, (4-Cg-alkylsulfonyl, Cy-Cy4-haloalkylsulfonyl, and C-bound 5-
to 8-membered hegterocyclyl, which is saturated or partially unsaturated and has 1
or 2 heteroatom moieties as ring members, which are selected from the group
consisting of O, N, S, S(0), S(O), or N-R*, where heterocyclyl is unsubstituted or
carries 1/2, 3 or 4 radicals R or R'” and R"®, together with the nitrogen atom, to
which/they are attached, form an N-bound 5- to 8-membered heterocyclyl, which
is gaturated, partially unsaturated or aromatic and in addition to the nitrogen atom
ay have 1 or 2 further heteroatom moieties as ring members, which are selected
from the group consisting of O, N, S, S(O), S(O), or N-R*, where heterocyclyl is
unsubstituted or carries 1, 2, 3 or 4 radicals R*;

Rw, R29, R39, R* and R59, independently of each other, are hydrogen or

. . 11
have one of the meanings given for R'’;
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R*” and R* are as defined for R and R

R*" and R*® are as defined for R!” and R'E

R*" and R® are as defined for R and R'%

R>" and R™® are as defined for R and R!8;

RP% R R R* and R* independently of each other, have oné of the
meanings given for R'';

qis0,1or2

Ar', A%, A, Ar? and AP, independently of each other, afe selected from
the group consisting of aryl, monocyclic 5- or 6-membered he¢faryl and bicyclic 9
or 10 membered hetaryl, where hetaryl has 1, 2 or 3 heterogtoms as ring members
which are selected from O, S and N, where aryl and hefaryl are unsubstituted or
may carry 1, 2, 3 or 4 identical or different substituenté R*";

Y' is a single bond, C;-Cs-alkylene, Y*-OX°, Y3-8(0)-Y®, Y*-C(0)-Y®,
Y3-C(S)-Y®, Y3-C(O)O-Y®, Y3-OC(0)-Y?, or YAN(R?)-Y*;

Y? is a single bond, C;-Cy-alkylene, &°-O-Y®, Y°-S(0)Y®, Y*-C(0)-Y®,
Y3-C(S)-YS, Y3-C(O)O-Y®, Y3-OC(0)-Y/ or Y>-N(R?)-Y*;

Y’ is a single bond, C;fCsalkylene, Y>-S(0),Y’, Y°-C(0)-Y®,
Y3-C(8)-Y®, Y3-C(0)O-YS, or Y°-OL(0)-Y®;

Y* is a C-Cpalkylede, Y>-S(O)Y®, Y’-C(O)-Y®, Y°-C(S)-Y,
Y>-C(0)0-Y?, or Y3-OC(0)-¥*;

Y’isa single bond oy’ C,-Cy-alkylene;

Y®is a single bond or C;-Cy-alkylene;

z', 7,7}, 7" ahd Z° are independently of ach other selected from a single
bond, Ci-Csalkflene, Y’>-O-Y®, Y>-$(0)-Y®, Y’-C(0)-Y, Y’-C(S)-Y°,
Y -C(0)0-Y®, ¥°-0C(0)-Y® and Y>-N(RH)-Y*;

R* is gelected from the group consisting of hydrogen, C;-Cg-alkyl, C,-Cs-
alkenyl, £,-Cg-alkynyl, C;-Cg-cycloalkyl, Cs-Cg-cycloalkenyl, Cs-Cg-cycloalkyl-
C;-C-4alkyl, where the 6 aforementioned substituents may be unsubstituted,
partially or completely halogenated or carry 1, 2 or 3 radicals R, phenyl and

henyl-C;-Cy-alkyl, where phenyl and phenyl-C;-C4-alkyl are unsubstituted or

may carry 1, 2, 3 or 4 radicals R”;
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R” is selected from the group consisting of cyano, OH, OR*?, S(0),R”,
C(O)H, C(O)R¥, C(O)OH, C(O)ORY, OC(O)R*®, Y'-NR'R¥, Y'-N(R¥)-Y?
NRYR* and Y!-NRY")-Y2RY,

R™ is selected from the group consisting of cyano, halogen, RY', OH,ORY,
S(0)R”, C(O)H, C(O)R*, C(O)OH, C(O)OR¥, OC(O)R*, Y!-NRYRY, Y.
N(R”)-Y?-NR*'R*® and Y!-N(R¥*)-Y>-RY;

RY, R¥ R” R¥ R* and R, independently of each othet, are selected
from the group consisting of C;-Cg-alkyl, C2-Cg-alkenyl, Cp-(Zs-alkynyl, C3-Cg-
cycloalkyl, Cs-Csg-cycloalkenyl, Cs-Cg-cycloalkyl-C-C-4-alkyl, and C-bound 5- to
8-membered heterocyclyl, which is saturated or partially yhsaturated and has 1 or
2 heteroatom moieties as ring members, which are/selected from the group
consisting of O, N, S, S(O), S(O),, NH or or N-(C- 4-alkyl);

RY” and R*® are as defined for R or , togéther with the nitrogen atom, to
which they are attached, form an N-bound 5- fo 8-membered heterocyclyl, which
is saturated or partially unsaturated and in gddition to the nitrogen atom may have
1 or 2 further heteroatom moieties as ridg members, which are selected from the
group consisting of O, N, S, S(O)/ S(O),, NH or or N-(C;-C4-alkyl), where
heterocyclyl is unsubstituted or cgfries 1, 2, 3 or 4 radicals selected from C;-Ci-
alkyl;

R” is hydrogen or hasdne of the meanings given for RY’;

R™ is selected froh the group consisting of halogen, cyano, nitro, OH,
C(O)NH,, R, OR%?, S(0)R*®, C(O)H, C(OR™, C(0)OH, C(O)OR™™,
OC(O)R™S,

YINRARAY, YANRA®)-Y2NRATRAS, YINRA)-Y2RAY, where RA, RAM,
RA2 RA3 RV R and R have one of the meanings given for R!', R*” and

R are ay’defined for R and R', and R*"” has one of the meanings given for
“has one of the meanings given for R*;
the N-okides, tautomers, the prodrugs and the pharmaceutically acceptable

salts thereof.

The compound of claim 1, where R’ is a radical R!' or a moiety Z'-Ar'.
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The compound of claim 1, where R' is a moiety Z'-Ar!, where Z' is a single bond.

The compound of claim 1, where R is a moiety Z'-Ar', where Ar' is selecte

from the group conmsisting of phenyl, thienyl, pyrazolyl, isoxazolyl, thialzolyl,
1,2,4-oxadiazolyl and pyridyl, where phenyl, thienyl, pyrazolyl, isoxazolyl,1,2,4-
oxadiazolyl, thialzolyl and pyridyl are unsubstituted or carry 1, 2, 3 or 4/identical

or different substituents R*".

The compound of any of the preceding claims, where R* is/a radical R, in
particular a radical selected from the group consisting of f#imethylsilyl, C-Cs-
alkyl, C;-Cs-cycloalkyl and C;-Cg-cycloaikyl-C;-C-4-alkyl, where the three last
mentioned radicals may be unsubstituted, partially or fompletely halogenated or
where the C;3-Cg-cycloalkyl radicals may carry 1, 2 or 3 radicals methyl groups
and where R? is especially methyl.

The compound of any of the preceding clims, where Q' is N and X is C-R>.
The compound of claim 6, where is selected from the group consisting of
hydrogen, halogen, R*' and OR* gfid wherein R® is in particular hydrogen, C;-Cy-
alkyl or C;-Cy-alkoxy.

The compound of claim ¢/where R®is a group Z*-Ar’.

The compound of/any of claims 1 to 5, where Q' is C-R* and X is N.

The gbmpound of any of claims 6 to 10, where Q? is S.

he compound of any of claims 6 to 10, where Q” is O.
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19.

20.

21.

22.

23.

24.
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The compound of any of claims 1 to 5, where Q” is N and X is C-R°.
The compound of claim 13, where R® is selected from the group consisting/of
hydrogen, halogen, R*" and OR* and wherein R is in particular hydrogen,
alkyl or C;-Cy-alkoxy.

The compound of claim 13, where R’ is a group Z*-Ar".

The compound of any of claims 1 to 5, where Q* is C-R* and

The compound of claim 16, where R” is hydro gen or hajogen, methoxy, methyl or

ethyl, in particular hydrogen.
The compound of claim 16, where R* is a groug Z*-Ar,
The compound of any of claims 13 to 18 /Avhere Q' is S.
The compound of any of claims 13/£o0 18, where Q' is O.
The compound as claimed inAny of the preceding claims, where Y is C-R°.

The compound as clainded in claim 9, where R” is hydrogen, halogen or a radical

particlar  methyl, CH,F, CHF,, CF; or CH,0H.

he compound as claimed in claim 1 which is a compound of the formula I-A




26.

5
27.
10
28.
whtre Q% R', R? and R* are as defined in any of the preceding claims.
15

The compound as claimed in claim 1, which is selected from the group consisting
of
5,6-dimethyl-8-(3-nitrophenyl)-3-thia-1,4,7 8a-tetraaza-as-indacene
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5,6-dimethyl-8-(2-methylpyridin-3-yl)-3-thia-1,4,7,8a-tetraaza-as-indacene
5,6-dimethyl-8-propyl-3-thia-1,4,7,8a-tetraaza-as-indacene
5,6-dimethyl-8-(3-methylpyridin-4-yl)-3-thia-1,4,7,8a-tetraaza-as-indacene
5,6-dimethyl-8-(6-methylpyridin-3-yl)-3-thia-1,4,7,8a-tetraaza-as-indacene
5,6-dimethyl-8-bromo-3-thia-1,4,7,8a-tetraaza-as-indacene
5,6-dimethyl-3-thia-1,4,7,8a-tetraaza-as-indacene
2,5,6-trimethyl-8-propyl-3-thia-1,4,7,8a-tetraaza-as-indacene
2-methoxy-5,6-dimethyl-8-propyl-3-thia-1,4,7,8a-tetraaza-as-inddcene
5,6-Dimethyl-8-propyl-1-thia-3,4,7,8a-tetraaza-as-indacene
3-(5,6-Dimethyl-3-thia-1,4,7 8a-tetraaza-as-indacen-8-yl)-Jenzamide
5,6-Dimethyl-8-(2-methyl-pyridin-4-yl)-3-thia-1,4,7,8atetraaza-as-indacene

and the N-oxides, the tautomers, the hydratgs, the prodrugs and the
pharmaceutically acceptable salts thereof.
The compound as claimed in any of claims }'to 29 for the use in the treatment of a
medical disorder, selected from neurological and psychiatric disorders which can
be treated by modulation of pho hodiesterase type 10 in a mammalian.
The compound as claimed in agy of claims 1 to 29 for the use in the treatment of
drug abuse in a mammalian.
Pharmaceutical compgsition which comprises a pharmaceutically acceptable

carrier and a compoynd as claimed in any one of claims 1 to 29.

Use of at legét one compound as claimed in any of claims 1 to 29 in the

he use of claim 33 for treating, controlling, ameliorating or reducing the risk of

CNS disorders in a mammalian.
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The use of claim 33 for treating, controlling, ameliorating or reducing the risk of

schizophrenia in a mammalian.

The use of claim 33 for treating, controlling, ameliorating or reducing ¢égnitive

dysfunction associated with schizophrenia in a mammalian.

The use of claim 33 for treating, controlling, ameliorating or redficing the risk of

bipolar disorders in a mammalian.

The compound as claimed in any of claims 1 to 29 for yée in treating, controlling,

ameliorating or reducing the risk of depression in a mammalian.

The use of claim 33 for treating, controlling, #neliorating or reducing cognitive

dysfunction associated with Alzheimer's disgase in a mammalian.

The use of claim 33 for treating, contpblling, ameliorating or reducing the risk of

diet-induced obesity in a mammali
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We claim:

1.  Compound of formula I

Q \2\
X I ! 0
Q" N2

where in formula I the variables X, Y, Q', Q%, R! and R? have the following

meanings:

X  isC-R’orN;

Q' is S or O and Q*is C-R* or N and Q? is connected to X via a double bond
while Q' is connected to X via a single bond; or

Q*> isSorOandQ'is C-R* or N and Q' is connected to X via a double bond
while Q? is connected to X via a single bond;

Y s C-R;

R' s selected from the group consisting of hydrogen, halogen, R'' and a
moiety Z'-Ar';

R* s trimethylsilyl, C;-Cs-alkyl, C3-Cg-cycloalkyl and C3-Cg-cycloalkyl-C,-C-
s-alkyl, where the three last mentioned radicals may be unsubstituted,
partially or completely halogenated or where the Cs;-Cs-cycloalkyl radicals
may carry 1, 2 or 3 radicals methyl groups;

R’  is selected from the group consisting of hydrogen, halogen, R*!, and OR™;

R*  is hydrogen, halogen, OR*, or a group Z - Ar;

R® is hydrogen, halogen, C;-C4-alkyl which is unsubstituted or carries a
hydroxyl group, or C;-Cy-haloalkyl;

R'" is C;-Cg-alkyl, C3-Cg-cycloalkyl and C3-Cg-cycloalkyl-C;-C-4-alkyl, where
the cycloalkyl moieties in the aforementioned radicals are unsubstituted or
carry 1, 2 or 3 radicals selected from fluorine or chlorine;

R’ is trimethylsilyl, C;-Cy-alkyl, C;-Cs-haloalkyl, Cs-Cg-cycloalkyl, Cs-Ce-

cycloalkylmethyl or C3-Cy-alkenyl;
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is C;-Cy-alkyl or C;-Cy-haloalkyl,

is C;-Cy-alkyl or C;-Cy-haloalkyl;

is selected from the group consisting of aryl, monocyclic 5- or 6-membered
hetaryl and bicyclic 9- or 10-membered hetaryl, where hetaryl has 1, 2 or 3
heteroatoms as ring members which are selected from O, S and N, where
aryl and hetaryl are unsubstituted or may carry 1, 2, 3 or 4 identical or
different substituents R*";

is selected from the group consisting of C-bound 6-membered monocyclic
hetaryl, which has 1 or 2 nitrogen atoms as ring members, and C-bound, 9-
or 10-membered, fused bicyclic hetaryl, which has 1 or 2 nitrogen atoms as
ring members and optionally a further heteroatom selected from O, S and N
as ring member, where monocyclic hetaryl and bicyclic hetaryl may be
unsubstituted or may carry 1, 2 or 3 substituents selected from halogen, C;-
Cy-alkyl, C;-Cy-fluoroalkyl, C;-C4-alkoxy, C;-Cj-fluoralkoxy, Cs-Ce-
cycloalkyl, and fluorinated C;-Cg-cycloalkyl;

is a single bond, O, CH,, CH,CH,, CH,O and OCHy;

is CH,, 1,2-ethanediyl, 1,3-propanediyl, CH,O, OCH,, CH,CH,O or
OCH,CH,, wherein 1, 2, 3 or 4 hydrogen atoms may be replaced by a

fluorine atom;

R™ is selected from the group consisting halogen, C;-Cy-alkyl, C;-Cy-haloalkyl,

OH, SH, CN, CF;, O-CF;, COOH, O-CH,-COOH, C;-Cs-alkoxy, C;-Cs-
haloalkoxy, C;-Ce-alkylthio, Cs-Cs-cycloalkyl, COO-C;-Cg4-alkyl, CONH,,
CONH-C;-C¢-alkyl, SO,NH-C;-Cs-alkyl, CON-(C,-Cg-alkyl),,
SO;N-(C-Cg-alkyl),, NH-SO,-C;-Cy-alkyl, NH-SO,-C,-C4-haloalkyl, NH-
CO-C;-Cy-alkyl, NH-CO-C;-Cy-haloalkyl, SO,-C;-Cs-alkyl, SO,-C;-C¢-
haloalkyl, phenyl, O-phenyl, O-CHz-phenyl, CONH-phenyl, SO,NH-
phenyl, SO,-phenyl, NH-SO;-phenyl, NH-CO-phenyl, CONH-hetaryl,
SO,NH-hetaryl, NH-SO,-hetaryl and NH-CO-hetaryl, where hetaryl in the
for last mentioned radicals is 5- or 6-membered hetaryl having one
heteroatom selected from O, S and N as ring member and optionally one
further nitrogen atom as ring member, where phenyl and hetaryl in the last
11 radicals mentioned are unsubstituted or may have 1, 2 or 3 substituents

which are selected from halogen, C,-Cs-alkyl, C;-C4-haloalkyl, C;-Cy-
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alkoxy and ~ C;-Cy-haloalkoxy;

the N-oxides, tautomers, the prodrugs and the pharmaceutically acceptable

salts thereof.
The compound of claim 1, where R' is a radical R" or a moiety Z'-Ar'.
The compound of claim 1, where R is a moiety Z'-Ar', where Z' is a single bond.
The compound of claim 1, where R' is a moiety Z'-Ar', where Ar' is selected
from the group consisting of phenyl, thienyl, pyrazolyl, isoxazolyl, thiazolyl,
1,2,4-oxadiazolyl and pyridyl, where phenyl, thienyl, pyrazolyl, isoxazolyl, 1,2,4-
oxadiazolyl, thiazolyl and pyridyl are unsubstituted or carry 1, 2, 3 or 4 identical
or different substituents R,
The compound of any of the preceding claims, where R is methyl.
The compound of any of the preceding claims, where Q' is N and X is C-R°.
The compound of claim 6, where R® is hydrogen, C;-Cs-alkyl or Cy-Cy-alkoxy.
The compound of claim 6, where Q” is S.
The compound of claim 6, where Q7 is O.
The compound of any of claims 1 to 5, where Q% is N and X is C-R°.
The compound of claim 10, where R® is hydrogen, C;-Cs-alkyl or C,;-Cy-alkoxy.

The compound of any of claims 10 or 11, where Q' is S.

The compound of any of claims 10 or 11, where Q' is O.
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The compound as claimed in claim 1, where R’ is methyl, CH,F, CHF,, CF; or
CH,OH.

The compound as claimed in claim 1 which is a compound of the formula I-A

1

R
-
N N R
3
R“(Z[ s 5 (I-A)
Q N >

where Q% R, R?, R and R® are as defined in any of the preceding claims.

The compound as claimed in claim 1 which is a compound of the formula I-B

(-B)
where Q%, R', R?, R* and R’ are as defined in any of the preceding claims.

The compound as claimed in claim 1, which is selected from the group consisting
of »
5,6-dimethyl-8-(3-nitrophenyl)-3-thia-1,4,7,8a-tetraaza-as-indacene
5,6-dimethyl-8-(2-methylpyridin-3-yl)-3-thia-1,4,7,8a-tetraaza-as-indacene
5,6-dimethyl-8-propyl-3-thia-1,4,7 8a-tetraaza-as-indacene
5,6-dimethyl-8-(3-methylpyridin-4-yl)-3-thia-1,4,7,8a-tetraaza-as-indacene
5,6-dimethyl-8-(6-methylpyridin-3-yl)-3-thia-1,4,7, 8a—tetraaza—as-ihdacene
5,6-dimethyl-8-bromo-3-thia-1,4,7,8a-tetraaza-as-indacene
5,6-dimethyl-3-thia-1,4,7,8a-tetraaza-as-indacene
2,5,6-trimethyl-8-propyl-3-thia-1,4,7,8a-tetraaza-as-indacene
2-methoxy-5,6-dimethyl-8-propyl-3-thia-1,4,7 8a-tetraaza-as-indacene
5,6-Dimethyl-8-propyl-1-thia-3,4,7,8a-tetraaza-as-indacene
3-(5,6-Dimethyl-3-thia-1,4,7,8a-tetraaza-as-indacen-8-yl)-benzamide
5,6-Dimethyl-8-(2-methyl-pyridin-4-yl)-3-thia-1,4,7,8a-tetraaza-as-indacene
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and the N-oxides, the tautomers, the hydrates, the prodrugs and the

pharmaceutically acceptable salts thereof.

The compound of claim 1, that is 5,6-dimethyl-8-propyl-3-thia-1,4,7,8a-tetraaza-
as-indacene, or an N-oxide, tautomer, hydrate, prodrug or pharmaceutically

acceptable salt thereof.

The compound of claim 1, that is 3-(5,6-dimethyl-3-thia-1,4,7,8a-tetraaza-as-
indacen-8-yl)-benzamide, or an N-oxide, tautomer, hydrate, prodrug or

pharmaceutically acceptable salt thereof.

The compound of claim 1, that is 5,6-Dimethyl-8-(2-methyl-pyridin-3-yl)-3-thia-
1,4,7,8a-tetraaza-as-indacen, or an N-oxide, tautomer, hydrate, prodrug or

pharmaceutically acceptable salt thereof.

The compound of claim 1, that is of 5,6-Dimethyl-8-(2-methyl-pyridin-4-y1)-3-
thia-1,4,7,8a-tetraaza-as-indacene or an N-oxide, tautomer, hydrate, prodrug or

pharmaceutically acceptable salt thereof.

The compound as claimed in any of claims 1 to 21 for the use in the treatment of a
medical disorder, selected from neurological and psychiatric disorders which can

be treated by modulation of phosphodiesterase type 10 in a mammalian.

The compound as claimed in any of claims 1 to 21 for the use in the treatment of

drug abuse in a mammalian.

Pharmaceutical composition which comprises a pharmaceutically acceptable

carrier and a compound as claimed in any one of claims 1 to 20.

The use of at least one compound as claimed in any of claims 1 to 21 in the
manufacture of a medicament for treating, controlling, ameliorating or reducing

the risk of CNS disorders in a mammalian.
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The use of at least one compound as claimed in any of claims 1 to 21 in the
manufacture of a medicament for treating, controlling, ameliorating or reducing
the risk of schizophrenia in a mammalian, or

for treating, controlling, ameliorating or reducing cognitive dysfunction associated
with schizophrenia in a mammalian; or

for treating, controlling, ameliorating or reducing the risk of bipolar disorders in a
mammalian;

for treating, controlling, ameliorating or reducing the risk of depression in a
mammalian; or

for treating, controlling, ameliorating or reducing cognitive dysfunction associated
with Alzheimer's disease in a mammalian; or

for treating, controlling, ameliorating or reducing the risk of diet-induced obesity

in a mammalian.



