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smaller 1C50 in this dofetilide assay means a greater probability of potent
hERG blockade. In addition, the blockade of the hERG channel can be
measured by electrophysiological experiments on cells which have been
transfected with the hERG channel, by so-called whole-cell patch clamping
(G. J. Diaz et al., Journal of Pharmacological and Toxicological Methods,
50 (2004), 187-199).

vii. high free fraction in brain, i.e. the fraction of the compound bound to
proteins should be low.

Viii. low lipophilicity.

Summary

meanings:

X_ s C-R’orN:

O s 8 or Oand O is C-R or N and 7 is connected to X via a double bond
while ©' is conneeted to X via a single bend; or

0" 05 S or O and O is C-R" or N and Q' is connected 1o X via a double bond
while O is connected to X via a single bond:

Y sCRor N

R! is_selected from the sroup consisting of bydrogen, halogen, ¢vano, nitro,
E'OH, OR" S(O)R”, CIOM, CIOR, COIOH. CLOIORY, OCOR'®,
YNRVRE, vINRRVEANRTRY . YIN@R-YER and a moiety
Z'-Ar!

R iy selected from the group consisting of hydrogen, halogen, cvano, nitro
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vINRTRY, Y‘-N(R?‘ﬁ«Y%NR’-”"'R.“. YINRD-YERT™ and

R‘z is selected from the eroup consisting of hydrogen, halogen, cvano, nitro,
R ORY, SO)REConn, CIom™, GO0, CIOORY, OCOR™,
YINRTR® LN INRTRY Y mN(R“”}-«Y RY* and a moiety
Z-Ar

j_%_f is selected from the eroup consisting of hvdrosen, halogen, cvano, nitro,
RY, OR™, SO)RP._CONL_CORY, CIOWOH, COIORY, OCIORY,

YENRYTRY . vINER-YINRTRY . v NV ER™ and a moiety

_!?f is selected from the group consisting of hydrogen, halogen, ¢vano, nitro,
RY, OR”, S(0)R”, COIM, CIOIR™. COI0IL_COIOR™, OCOR™,
YINRTR®, YINERILYINRTRY, VNI YR and g moiety Z0-
Ar’;

RECRIZ R RM R RS R RY RE, R RS, R¥ RM. R™ RP RY

2

R R RY R RM RM R R R R™ R RY, R and R, independently

of cach_other, arc selected from the group consisting of Ci-Ce-alkyl, C)-Ce-

1o S-membered heterocvelvl, which is saturated or partially unsaturated and has 1

or 7 heteroatom molcties as ring members, which are selected {from the group

consisting of O, N, 8, ${0), S(O), or N-R, where heterocyelyl is unsubstituted or

carries 1. 2. 3 or 4 radicals B

17 o . .
R and R, independently of cach other, are selected from the group

consisting of hydrogen, i-Ci-Ca-alkylsilvl, Ci-Cg-alkyl, Co-Ce-ulkenyl, €2-Cg-

atkyavl,  Cs-Cy-cyeloalkyl,  Cs-Cy-cycloalkenyl, Cyi-Cy-cyeloalkyl-Cy-Cog-alkyl,

where the 6 alorementioned substituents mav be unsubstituted. partially or

haloalkvicarbonyl, €-Cy-alkylsulionyl, (f;_:{_"T_;_;m%z:;ai(mikyisui&nwL and C-bound 5-

to 8-membered hetorocvelyl, which is saturated or partially unssturated and has |

or 2 heteroatom moieties as ring members, which are selected from the group
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carries 1. 2. 3 or 4 radicals R*Y or R’ and R'°, together with the nitrogen atom, to

which they are atfached, form an N-bound 5- 1o §&-membered heterocyelyl, which

is saturated, partially unsaturated or aromatic and in addition to the nitrogen atom

- G 2 4349 449 59 . W b . -
BYOR7, R RY and R independenuy of cach other, are hydrogen or

. : . y 1
have one of the meanings given for R

2 IR ~ - ’ 8
R and R?® are as defined for B and R'™:

R

37 3% . . 13
and 10" are ag defined for R and R'%:

d

47 12 . ey 17 1%
R and R™ are as defined for B and '™

5 5 38 . . 7 :
R and R are as defined for R and R

- {3y 234 25 455 85a ~ .
RI% RS pA pdR a0 RO independently of each other. have onc of the

C ey bl
nieanings given for K ;

243 A b 5 . . .
Arl A, Art, Al and Ar’, independently of cach other, are selected from

the group consisting of arvl, monoceyelic 5- or 6-membered hetarvl and bicyelic 9

or 10 membered hetarvl, where hetary] has 1, 2 or 3 heteroatoms as ring members

which are selected from O, S apd N, where aryl and hetaryl are unsubsiituted or

YIOBERY Y -CO0-Ye, Y-0C(0)- Y0, or Y -NRA-Y:

Y is a CrCealkylene,  YP-S(O)-YC, Y -C(QRYS, Y -C(8)-Y°

Y.COMO-Y0, or V3-OCO)-v ™

Y is a single bond or C;-Ca-alkyleng:
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r selected from a single bond,

z' 2 2 2t and 70 ace independently of ach
Ci-Comalkylene, Y0¥, YA8(0)-Y'.  Y-CORY',  YOC(8)-Y"

YCO)0-Y°, Y -0C(0)-Y0 and Y -N(RD-YY,

may carry 1,2, 3 or 4 radicals R”;

RY is selected from the group consisting of cyano, OH. ORY, S{O')QR}’}"
CONH, CORY, COIOH, COIORY, OCOIRY, Y -NRRY, v -NR¥).¥".
NRYRY and Y-NR-YRY

P2V I " . . . ; - g
R is selecled from the sroup consisting of eyvano, halogen, R, OH, OR™.

SIQ)RY,_ CIOM, CIOR™, COIOH, CIOYORY, QCORY, Y-NRYRY, vl

- v ey v2 3 A vS ; o -
RYOR? R R R and R, independently of each other, are selected

cycloalkyl, Cs-Cg-cycloalkenyl, Cs-Cy-cycloalkyl-C-Coy-alkyl, and C-bound 5- {0

S-membered heterocyelvl, which is saturated or partially unsaturated and has | or

2 heteroatom molcties as ring members, which are selected from the sroup

v 8 ST . .
RY and R?® are as defined for RY or | tovether with the nitrogen atom, Lo

which they are attached, form an N-bound S- to 8-membered heteroovelyl, which

is saturated or partially unsaturated and in addition to the nitropen atom mavy have

I or 2 further heteroatom molelies as ving members. which are selected trom the

RY is selected (rom the proup_consisting of halogen, cvano, nitro, OH.
COOMNEL. RM ORM S(O)RY, COIL, COR™M, CIOOH,  CIOYORM,
OCORM,

YENRAMRM YINGRM)-YNRMYTRM, YN YR, where R, R,
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'{ AXT

o AT % Aré ArS A6 ) 0 i . . ) s . w i
RAZ RAT At A aad R have one of the meanings given for R 1 and

% . . . e 18 At . . . .
RN are as defined for R and R'® and R has one of the meanings given for

I{i{).

R has one of the meanings given for B

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

In one aspect, there is provided the compound as deseribed herein for the use in

the treatiment of a medical disorder, selected from neurological and psvehiatric disorders

which can be treated by modulation of phosphodiesterase type 10 in a mammalian,

In one aspect, there is provided the compound as deseribed herein for the use in

the treatment of drug abuse in a mammalian,

In one aspect. there 1s provided a pharmaceutical composition which comprises a

pharmaceutically acceptable carrier and a compound as described herein.

In one aspect, there is provided the uvse of at least one compound as described

neurclogical and psyehiatric disorders which can be treated by modulation of

phosphodiesterase type 10,

in one aspect, there is mrovided the compound as described hercin for use in

treating, controlling, amcliorating or reducing the risk of depression o a mammaliag,

Brief Description of the Invention

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

The compounds are further intended to display at least one of the properties i. to
viii. mentioned above, in particular high selectivity with regard to inhibition of
PDEIOA, 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:



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

5  meanings:

X s C-R* or N;
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32.

33.

34,

74

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-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
and the N-oxides, the tautomers, the hydrates, the prodrugs and the

pharaceutically acceptable salts thereof.

The compound as claimed in any of claims 1 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 phosphodiesterase type 10 in a mammalian.

The compound as claimed in any of claims 1 to 29 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 29.

Use_ot at least one_compound_as claimed in_any of claims 1 0 29 in_the

manufacture of 2 medicament A-method-for treating a medical disorder, selected

from neurological and psychiatric disorders which can be treated by modulation
of phosphodiesterase type 10,-spid-methed -comprising administering an-effectve
amopnt-obat-least-ope-compevnd-us-sloraed-in-any-otclaimet-to-20-to-n-gubiect

in-need-thereot,

The usemethod of claim 33 for treating, controlling, ameliorating or reducing the

risk of CNS disorders in a mammalian.
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38.

39.

40.

75

cognitive dysfunction associated with schizophrenia in a mammalian.

The usemethod of claim 33 for treating, controlling, ameliorating or reducing the

risk of bipolar disorders in a mammalian.

ameliorating or reducing the risk of depression in a mammalian.

The methed-use of claim 33 for treating, controlling, ameliorating or reducing

cognitive dysfunction associated with Alzheimer's disease in a mammalian.

The method-use of claim 33 for treating, controlling, ameliorating or reducing the

risk of diet-induced obesity in a mammalian,



