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smaller IC50 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 

hi one aspect, there is provided a compound of formula 

(0 

where in formula 1 the variables X. Y, 02\ R1 and R2 have the following. 

meanings: 

X._ IsilrRVN; 
Q!_ is S or O and Q2 is C-R4 or N and O2 is connected to X via a double bond 

while O' is connected to X via a single bond; or 

O2 is S or O and O1 is C-R4 or N and O1 is connected to X via a double bond 

.white Q2 is connected to X via a single bond; 

Y is C-R5 or N; 

R1 is selected from the group coi.isisti.na of hvdrouen, halo»en, cyano, nitro. 

R", OH, OR12, S(G)nR13. CCOR CiQ)R14, CfO)OK CfO)OR15. QCfOR16. 

Y'-NR17"18 

Z'-Ar': 

-NR^R'8, Y1 -N{'R'9) -Y3-NR'7R1H Y^N(R|C;)-Y2-R!5;I and a moiety 

R~ is selected from I lie 

t:L.oiL OR^SIC ,23 

of hydrogen, haiouen. cyano. nitro., 
n24 ,•, v,/--Vn25 
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Y'-.NR27R2l Y!-N(R29)^-Y3-NR27R21 Y'-N(R>{),)-Y2-R251' ancL a 

moiety Z2-Ar: 
, "S 

provided thai at least one of R and R " is different from hydrogen; 

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

RJ', OR32. Stout", C(Q)lt CiOIR34, CtOIOH, CfOlOR..35. OCtOtR36, 

Y'~NR37R38, Y'-NfR-'W-NtpR311, Y'-NiR-'")-Y2-R35i' ami a moiety 

R4 is selected from (he group consisting of hydrogen, halogen. cyano. nitro. 

R4'. OR42. StOUt43, C(Q)H, C(C)}R!1, CtO)OH. C(Q)OR45. OCtOiR46. 

Y'-NR47R"S. Y I~N(R4'))~Y:'-NR47R"8. Y'-N(R"")-Y2-R45" and a moiety 

ZiAii 
R* is selected from the group consisting of hydrogen, halogen, cyano, nitro. 

It51, OR52. Stoyt53. C'tOlH, C('())R5*1. €f0)01I»ClOjOR55, OCtOIR56, 

Y'-NR"lt58. Y'-N(Ri"VY?-NRi7Rsi. Y'~N(RS9)-Y2-R5S" and a moiety Z3-

Alii. 
Rn, R12. R13. R14. R'I R16, R21, R22, R23, R24, R25, R21 R31. R12. R33, R24. 

R35, R36„ R4'. R42. R43. R4'4, R45, R46, R51, R52, R53. II54, R55 and R56, independently 

of each other, are selected from. the group consisting of Ci-Cs-alkyl. €?~€V 

alkenyl, C?-CVa)kvnyi, Ci-Cs-cycloalkyl. CyCVeycloalkenyl, CvCs-cycloalkyl-

Ci-C-4-alkyl, where the 6„jdoremMb.gi;K^ substituents may be unsubstituted, 

partially or eompletely haloaenated or carry 1. 2 or 3 radicals Ry, and C-bound 5-

l.o 8-mcmbered heterocyelyl, which is saturated or partially unsaturated and has 1 

or 2 heteroatom moieties as ring members, which are selected from the group 

consisting of 0, N, S„ St O h S(()h or N~R\ where fieterocyclyl is unsubstituted or 

carries K 2. 3 or 4 radicals Ry>; 

R1' and R18. independently of each other, are selected from the group 

consisting of hydrogen, trj-Ci-Cralkvlsilvl, CrCValkyl, C?-Cg-alkenyl, C?-CR-

afkynyl. CVCx-cyeioalkyl, CVCVcycioatkenvl C^C^rcyeloalkyl-Ci-C^-alkyi. 

where the 6 aforementioned substituents may be unsubstituted. partially or 

completely haiogenated or carry R 2 or 3 radicals R\ Ci-Q-alkvicarbonvh C1-C4-

haloalkylearbonyl, Ct-Cx-alkylsulfonvk Ci•<. Vhaloalkylsul Ionyl. and C-boutid 5-

to 8-membcred heterocyelyl, which is saturated or parti ally unsaturated, and has I 

or 2 heteroatom moieties as ring members, which are selected from the group 
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consisting of Q, N, S, SCO). S(O)? or N~RX, where heterocyclyl is unsubstituted or 

carries. 1, 2. 3 or 4 radicals Ryy or R1' and Rl,s, together with the nitrogen atom, to 

which, they are attached, form an N-bound 5- to 8-membered heteroeyclyl. which 

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

may have 1 or 2 further lietei'oatom moieties as ring members, which arc selected 

from the grc HIP consisting of 0, N. S, SCO), S(Oh or N-R\ where heterocyelvl is 

unsubstituted or carrics 1,2.3 or 4 radicals Ry:"'; 

R|Q, R/'. R"'9, R.49 and R59, independently of each other, arc hydrogen or 

have one of the meanings giyenjbr R.": 

R2/ and R28 arc as defined for R.( 1 and R18;. 

R-i/ and. R are as defined for R.lJ and R1"; 

R4S arc as defined for_Rl? and Rtji: 

R:'7 and R_^ are_as.,dcfin cd.for__R'7.and jl'8„; 
RI5;'. g2.r,x^ |^35H^ a!R| independently of each other, have one of the. 

meanings given forR11: 

u is 0, 1 or 2 

Ar', Ar. Ar, Ar4 and Ar', independently of each other, are selected from 

the group consisting of aryl, monocyclic 5- or 6-membered hctaryl and hicyelic 9 

.or _[0 mcmbered hetaryl, where hetaryi has 1, 2 or 3 heieroafonis as ring members 

which are seiccted from Q, S and N. where aryl and hctaryl are unsubstituted or 

may carry R 2, 3 or 4 identical or different substituents RAl; 

Y' is a single bond, CrCValkvlciic. Y5-Q-Y6, Y5-S(Q),rYfi, Y5-C(Q)-Y6, 

Y5-C(S)-Y6, Y5-CfO)Q-Y6. Y5-OC(Q)-Y6, or Y^N(RzVY'j: 

Y2 is a single bond, C.-C^aikvlenc, Ys-Q-Y6, Y5-SfOyY6. Y5-CfO)-Yf>. 

Y5-C(S)-Y6, Y5-€(OK)-Y6. Y5-OCfO)-Y(>, or Y5-N(RyVY4; 

Yi js 3. single bond, Ci-Oalkvleuc, Y^SfOyY6, Y5-C(Q)-Y6, 

Y5-C(S)-Yf\ Y5-C(Q)0-Y6, or Y5-QqOVY6; 

Yi is a Ci-CValkvtcnc. Y^S(0),;-Y6, Y5-C(OVY6, Y5-qS)-Y6, 

Y5-C(Q)Q-Yfi. or Y543C(0)~Y6; 

Y° is a single bond or Ch-CValkvlene; 

Y6 is a single bond or Ct-CVaikylene: 
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Z1, Z/,..ZA .Z4._aiid__Z' jiiejnde|)e]idenl:lyJ)f acJiother selecteLfiw 

Ci-Cj-alkvlcne, Y^-O-Y6. Y5-S(0),,-Y". YS-C(Q)-Y6. Y5-C'(S)-Y6. 

iilJ^scicctcd from the group consisting of hydrogen, Ci-Cs-aikyl. Q;~€V 

ajkenykGVCValkynyk Ci-C^-cycioalkyl, C-s~C«~cycloalkenyl, CVCyeycloalkyl-

Ci-C-4-alkyk where the 6 aforementioned substituents may be unsubstituted, 

J2UEd^J]y...i>.L<iyra.^I^^JiaJog^atcd_or.c^|:yJ.9_2_gT_3 radicai.s _R ̂  phenyl and 

phenyl-Ci-Ci-alkvh where phenyl and phGnyl-Ci-€4-aikyl are unsubstituted or 

ATiay..carry ..[,..2, 3 .or_4.nxdicals^Ryy; 

Ry is seiccted from the group consisting of cyano, OH. QRy2. S(Q)nRy3. 

C(0}|£ CMEli.l^QlOa C(0)0Ry\ OC(Q)Ry6. Y'-NRyV8. Y '-NfRy9)-Y3-

NRy7Ry8 and Y1-NfRy'VY2-Ry0; 

R.yy is selected from, the group consisting of cyano, halogen, Ryl, OH., ORy2, 

SjQ)nRy3, C(Q)H, C(Q)Ry4, C{Q)OR C(Q)ORy5, OCfO)Ry6. Y!-NRy?Ryl Y1-

N('Ryt))-Y3-NRy?R-'8 and Y'-N(Ry9)-Y2-Ry0; 

Ry0, R>2, Ry\ Ry'1, and Ry6, independently of each other, are selected 

from the group consisting, of CVCVaikyk CVCValkenvh C2rCg:aikyii3d, CAZC$-

alkyf CyG-cycloalkenvk Ci-Cx-cyeloalkvl-Ct-G-4-alkyl, and C-bound. 5- to 

$-membercd heterocyclyl, which, is saturated or partially unsaturated and has 

2 heteroatom moieties as ring members, which are selected from the group 

consisting of O, N. S, S(Oh SfOK Nil, or or N-(Cj-Gi-alkvl); 

R3'7 and RyH arc as defined for Ry0 or . together with the nitrogen atom, to 

which they are attached, form an N-bound 5- to 8-mcmhered heterocyclyl, which 

is saturated or partially unsaturated and in addition to the nitrogen atom may have 

j or .2 further heteroatom moieties as ring members, yvhich are selected from the 

group consisting of O, N, S, S(G?, S(Ob, Nil or or N-(Ci-CValkyl), where 

heicrocyclyl is unsubstituted or carries 1. 2. 3 or 4 radicals selected from C1-C4-

alkyl; 

Ry9 is hydrogen or has one oftlie meanings given for Ry0; 

RAI is selected from the group consisting of halogen, cyano. nitro. OH. 

C(Q)NH? RA!|. ORAr2, SCO^R^3. C(Q)H. C(Q)RAr4. C(Q)OH. CfO)ORAr5, 

OCfQ)RA'6, 

Y!-NRAr7RAl"8. Y1 -N(RAr°VY''-NRAr?R Ar8. Y'-NfR^-Y^R*1^ where llAr0, RAfJ. 



5d 

RAl2. RA'3. RA'4, RAIS and RA'6 have one of lite meanings given for R1RAi/ and 

RA'8 are as defined for R{/ and R11*. and RA'9 lias one of Lite meanings given for 

El!; 
R7 has one of (he meanings given for W: 

the N-oxidcs. lautomcrs. the prodrugs and the phurmaeeutieally acceptable 

salts thereof. 

Ili_one aspcct, 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 n pharmaceutical composition which comprises a 

phannaceuticaily 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 manu facture 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. 

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 

viii. 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 1 described below, the N-oxides, the prodrugs, the hydrates and the tautomers 

thereof and the pharmaceutical^ suitable salts thereof: 



I 2 | 2 where in formula I the variables X, Y, Q , Q , R and R have the following 

5 meanings: 

X is C-R3 or N; 
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5,6-dimethyl-8-(2-methylpyridin-3-yl)-3-thia-l,4,7,8a-tetraaza-as-indacene 

5,6-dimethyl~8-propyl-3-thia-l,4,7,8a-tetraaza-as-iiidacene 

5,6-dimethyl-8-(3-methyIpyridin~4-yl)-3~thia-l,4,7,8a-tetraaza~as-indacene 

5,6-dimethyl-8-(6~methylpyridin-3-yl)~3~thia-l,4,7,8a-tetraaza~as-indacene 

5 5,6-dimethyl-8-bromo-3-thia-I,4,7,8a-tetraaza-as-indacene 

5,6-dimethyl~3-thia-l,4,7,8a-tetraaza-as-indacene 

2,5,6-trimethyl-8-propyl-3-thia-I,4,7,8a-tetraaza-as-indacene 

2-methoxy-5,6-dimethyl-8-propyl~3-thia--l,4,7,8a-tetraaza-as-indacene 

5,6-Dimethyl-8-propyl-l-thia-3,4,7,8a-tetraaza-as-indacene 

10 3-(5,6-Dimethyl-3-thia-l ,4,7,8a-tetraaza-as-indacen-8-yl)-benzamide 

5,6-Dimethyl-8-(2-methyl-pyridin-4-yl)-3-thia-l,4,7,8a-tetraaza-as-indacene 

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

pharmaceutical^ acceptable salts thereof. 

15 30. 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. 

31. The compound as claimed in any of claims 1 to 29 for the use in the treatment of 

20 drug abuse in a mammalian. 

32. Pharmaceutical composition which comprises a pharmaceutically acceptable 

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

25 33. Use..of at,least...one...compound...as..cjaimcd..in .any..of.claims I. to. 29 in....the 

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

from neurological and psychiatric disorders which can be treated by modulation 

of phosphodiesterase type 

30 

34. The iisenielbed of claim 33 for treating, controlling, ameliorating or reducing the 

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

risk of schizophrenia in a mammalian. 

36. The yscii-ietitod of claim 33 for treating, controlling, ameliorating or reducing 

cognitive dysfunction associated with schizophrenia in a mammalian. 

37. The usem-et-hed of claim 33 for treating, controlling, ameliorating or reducing the 

risk of bipolar disorders in a mammalian. 

10 

38. The compound as claimed in any of claims 1 to 29 for use in treating, controlling, 

ameliorating or reducing the risk of depression in a mammalian. 

39. The ffl-@thed-uHc._of claim 33 for treating, controlling, ameliorating or reducing 

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

40. The rft€ihe<4 usc of claim 33 for treating, controlling, ameliorating or reducing the 

risk of diet-induced obesity in a mammalian. 

20 


