
5 

It is another objective of the present invention to provide compounds that are useful 

for the manufacture of a medicament for the treatment of CNS disorders. 

Yet another objective of the present invention is to provide compounds which show a 

better side effect profile compared to the compounds of the prior art. 

5 	Another objective of the present invention is to provide compounds that have a 

favourable selectively profile in favour for PDE9A inhibition over other PDE family 

members and by this may provide advantage over the prior art compounds. 

Yet another objective is to provide such a medicament not only for treatment but also 

for prevention or modification of the corresponding disease. 

SUMMARY 

In a first aspect, there is provided a compound according to general formula  

0 

Hc—iR2  1x  
(I) 

wherein  

He is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, 

pyrrolidinyl;  

al  being selected from the group of 

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyc opentyl, cyclohexyl, ethyl, l-

and 2-propel, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and  

tetrahydropyranyl,  

where these groups may optionally be substituted by one or more substituents  

independently of one another selected from the group consisting of fluorine, chlorine, 

bromine, iodine, oxo, NC-, C1_6-alkyl-O-, C1_6-alkyl-, CF3O-, and CF3-s 
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R2  independently of any other R2  being selected from the group of H- and C1_6-alkyl-, 

and in cases R2  is attached to a nitrogen which is a ring member of He, this R2  shall 

be independently of any other R2: H-, 	 01_6-alkyl-O-00-, C1_6  alkyl  

phenyl-CO-, phenyl-O-CO-, (C1_6-alky1)2N-00-,  

where the above-mentioned members may optionally be substituted independently of 

one another by one or more fluorine substituents;  

R3  being selected from the group of 

H-, hydroxy and C1_6-alkyl-O-, whereby Cii_6-alkyl-O- may optionally be substituted by 

one or more fluorine, chlorine, bromine and HO-;  

R4  and R5  independently of one another being selected from the group of H-, fluorine, 

and methyl;  

x is 0, 1, 2, 3 or  

y is 0 or 1;  

and pharmaceutically acceptable salts thereof. 

In a second aspect, there is provided a compound as defined herein for use as a 

medicament.  

In a third aspect, there is provided a compound as defined herein for use in the 

treatment of a disease that is accessible by the inhibition of PDE9.  
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N 	N 

R1 	FIC-H:R2 
x 

 

y 

51D 

In a fourth aspect, there is provided a compound as defined herein for use in the 

treatment, amelioration or prevention of cognitive impairment being related to  

perception, concentration. cognition, learning or memory.  

In a fifth aspect, there is provided a pharmaceutical composition comprising a 

compound as defined herein and a pharmaceutical carrier.  

In a sixth aspect, there is provided a combination of a compound as defined herein 

with another active agent for the treatment of Alzheimer's disease.  

DETAILED DESCRIPTION OF THE PRESENT INVENTION 

10 	The compounds of the present invention are characterised by general formula I: 

0 

with the following definitions (substituents may be printed in bold for better reading): 

Substituent Hc is defined by the following definitions Hc' whereby the index i 

15 	describes the order of preference, ascending from Hc1  to more preferably (i.e. Hc2) 

and so on: 

Hc1: 

Hc is a mono-, bi- or tricyclic heterocyclyl group, the ring members of which are 

carbon atoms and at least 1, preferably 1, 2 or 3, heteroatom(s), which are selected 

5 



H. 
4 

[ R3j 	R2  x 
{) 

uncaturatod 	monosysiip-ring-whith 

hetereatern-as-Fing4neratoer--and 

1. A compound aosepating-te-genefal-fer-mela-1 

0 

with} 

being-Or1-or--2raeal 

G4.8 alkyl , C2_,6  alkonyl , Ca_it  alkynyl , Ci_6  alkyl S , C4.4-.91414-G44  alkyl , C3. 

; cycloalkyl , Ca..;  cycloalkyl  Ca-6  alkyl , C3_7 	 -systeallek 

C2-s-alkYnYl-r-G34-heterreeyslealle,4-14etarocryelealkyl-G4_4 alkyl , Cs. 

. 	hotereeyelealkyl-G2_6-alke etereeyelea141-G24-alkynyl-r-arylraryl-Gw 

alkyl , aryl C2_6 	alkenyl-rary1424 	• 2. 	... 

hoteroaryl C24-alkenyk-and-keterearyt-G4_6-alkynyl-,- 

i alkyl , 



i 



R2_indopondontly of any other Rieing seloctod from tho group of: 

14,-ftwerinerNer,-F-3C , HF3G-T_FH2G-T-F3C CH, , carboxy , C alkyl , C2 6-alkeRy1-; 

alkynyl , 0,43  alkyl S , C4-6-alkyl-S-C4.3  alkyl , preferably 04_6-alkyl-S-02_3-alkyl-, 

C34-eyelealkyl-rGweyeleatkyl-G4_6444-7C.34  cycloalkyl Ca_ 	C3_ 

hctorocycloalkyl , C34-hetefesyslealkyl-044  alkyl , Ca_ 

44-4140-; 

heterearyl--C2_6-alkeayl-riletereacyl--G2.6-alkynyk--R414-042.3-alkyl-40°)2N-rea- 

CO , (1:44)2NCO-re CO (R4Q)N , R44  CO , (R44)2111-GO-(4444)N , 1344  0 CO (R445)N-

444.9-492-04415N , C4_6-alky1-892—ancl-exe7 

cluefine,ehlariner  brerniner-NC-7- 02N , FaC , HF2G-7..R.13G-T-F3G-GH2-,14A-G4.4-alkyl-

T-G4.4  alkyl 0 , C alkyl 0 Cam-alkyl -,rG4_43  alkyl , (R °),N, (R44)2N-G4_3-alkyl-rand 

(.144)2N CO , 

and-if-Case-R 	 shall 

be' 	 a: H , F3G-GH2 , RFS 042-,44_6  alkyl . C2  6 	alkonyl 

rG2-6 alkynyl , C4-6 alkyl S C alkyl , 034  cycloalkyl , Ca_reyelealkyl-G4.6 alkyl , Ca_ 

7-eyekaallq-G2_6 alkonyl , G. 	 a- 

rhetePaoyelealkyl-G4.6-alkyl-7434-44eteresyelealkyalkenyln-C,3_ 

.4_6-a141  , hotoroaryl, hctoroaryl C -alkyl- 

re 0 04_3-alkyl-re 9.40-‘44)2NCQ-, R444  CO , P°  SO, , or Cs_6-alkyl-S02-7 

fluer-ine,149- 3C , HF3C-T_FH2G-T-F3G-G143-410-C4_6-alkyl-I-e 0 C4-

6 alkyl , Cwalkyl-r-R44  0 , (R4442N-r(R44)2N-C4_3-alkyl--rand-fe),N  CO; 



R3-1Deing-selested-frern-the-greup-of 

14-rhydnmy-and-R4°44-t 

R4-asda 	 

P3C , 	 and Cg 	alkyl , 

of 

R4 	R6 

  

e t 	- 

 

 

  

membeFecl-sysloatky4-42fresp:  

 

2' t 

 

• 2 Z 

  

   

fluorine, HO , NC-, 0,,N , F3C , HF,C  

6 alkyl , C4.3  alkyl , C4.4-alkylaa-and4G44-arkyl--)2N CO ; 

gIS indepondontly from any other R4°  being colootod from the group of 

4°0 CO , R4°  SOS  or 

R44  CO ), F3C CH3 , C 

	

	 44 

hotcnasycloalkyl-,634  heterocyclealkyl-Gm, alkyl , aryl, aryl Cam-alkyl-

-alkyl  

and in case whore two R4°  

   

 

2 • - 

 

  

   

and whoroin ono of tho CH:  

replaced-19y—G-T—S-r- 4124-,--NEG3_6  

N(O4_4-alkylfrpr-efecalanel-in-pa 

two-R4fa t Z 

 

44421sl-GO-r  these 

 



from tho group of piperidinyl, pi 

thiornerphelinyl;  

and 

whore the abov lae-substituted-4-ene-Of-mere 

fluorine, ahlarinerbrominer  kle-rtsiG.-r()2N-r-FaC , HFaC ,..F142G-T-F3C CHa , HO C4.. 

alkyl , CHa 0 C4_6-alkyl-7-GwalkykaRel-G44-all(41-0-+ 

x-inelependently of any y: x - 0, 1, 2, 3 or 1, preferably x - 0, 1 or 2, proforably x --O 

or 1, moro preferably x - 0;  

ptable salts-thereof, 

a CHa  group. 

farnwlee-1-1-1-2-aad-1-3- 

fermula4,14 



. t 	• 

with 

n - 1, 2, 3;  

KinX.4- - - 

0, NH, NR2, or S(0) 

NR2  or S(0)ft 

, CHR3, C(R3)27-GR1/43, 

no of xtrxad  is 0, NH, 

#: moon 

benfisatdithin4he-FMg-systeat-opt 

formula 1.2: 



orated-sesehel-hag-systeTh 

with 

4.3-alkyl- Ga_z  hotorocrystealkyl---G a- 

7-heter-esysiealkylA4-anwl-riaeilra54-G 

N , FaC , HFeC ,5H2G-T-F3G- 

formula 

ef-earben-atefns-and-the-substihfent6- R2-andier-R2-independently-ef-eaeh-ether-and 

indepenclentl 

C142 , FeC 0 , HFeC 0 ,_R44  0 C4.6-alkyl-T-G 

reiodeal140-7-00-4-7-GYGleallisil-G4-4-alkY1-raFYIraPA-G 

C4_6 alkyl , N linked pyridine 2 ono, N linkod pyridino 2 one C alkyl , Ca_ 

4-6-alkykrtetFahy4Fekwahyl-C":  

atoms-, (R44/42N , (R4442N-G4.6-alky[•71440  0 , (R444211 CO , (R444)2N CO Cam-alkyl-7  

R444  CO (1:44 )N , 	CO (R4°)N C4_6-alkyl-,444°0 CO 0 , and/or R44)0 CO (144°)N-7 



2 '2 	- • 	2 	7- 	 2 F1314-4R44)*ag- 

ly-be-salastituted-by-ene-er-R40Fe 

pyridiae-2-enc, tctr 

CO Cwalkyl—gre 

282 

WhOF+319y-any-ef-the-GweryG1ealkyl-rG34. 	hctorocyclo 	 • 2. 

flueriner  ehlecine,19refaine, NC , 04N-rRaC , HF2G-751.42G-T-F3C CH4-4aC 0 , 

14F2C 0 „Ga.r.hetereeyerealkyl-re-0-G44, all'yl , Cwalkyl-re 0 , Feo   CO  

00 CO , bonzyl 0 , and/or-(142  

prefecably-afe-substitateel-by-e CO ; 

R2-inelepencl etheriebeleg-selestecl-frem-the-grsap-of 

H , fluorin, FaC , HF,C ,_V-1-12G-T—FaC 	CH4  , C4.4-alkyl--(prefecably—Ca_rallyl* 

(1442))4 CO , e-C,0-(R42)N-, 

fluer-inerehler-inerbremine-aad-Gi_a-alkyl-7  

and in  cases R2  

be  	 . H , FaC CH4  , HFIC CHI  , C44 alkyl , Ca. 

reycloalkyl , Ca4-eyelealkyl-G4_6-alkyl-r-Ga.a-heteFeeyelealkyl-rGa.r4etereeyeleal-41-

G44  alkyl , aryl, aryl Cwalkyl-T--heterea r-heterea*G44--alkyl-r-R42  0 Cwalkyl-;  

00 CO , (R42)4N 	CO , R44  CO ,  or C 

  

stituents 42 	• 

 

 

  

4-4-941454-i.  

R3-aelnii-seleeted4ren;414e-gfeup-ef 



14-7-layElfesy;-G -alkyyl-0-7).vhereby-C 

  

stituteel-by 

  

R4-ancl-lt 	 

and-methyl; 

    

urine;  

    

Rw-inelependently-from-any-ether-R"-being-seleeted-frorn-the-greup' 	 -of 

H-(bet-net-in-oase-4 

 

LOCO or R44  CO ), 

 

Gi_e-alkeyoloalkyln-G34-eyelealky4-044-alkylaacyl, 

and in case whom twe-R40  

  

2 	. 

 

 

  

and--WhOF8411-one-of-the--G1-12-gmws-of-the-heteFe 

replase€1-4-0-r-41-1-,44G34-oyelealkylb-N(C3.6-oysloalkyl-G4.4-alkyl.)-er-14(G4,4- 

4%/4-GO-r-these-two-R44  

.2 • 

and 

fluorine,-14C-43C , HF4C-751-12G--FaC 	OFI4  0-13 0 C44 	alkyl , 

4-01119A-0-; 

x-lnelepenElengy- 

or---1,4nor-e-preferably-x-=-Oi 



laeing-attashesl-

sekl-FiRg-hetereaterni 

anil-phaFcaaeeEitioally-acceptable-saks thoreef, 

R4-being-seleeted-frorn-thelfoUp-ef 

G4-rraikYl-r-GreYelealkYkr-G34-GYGleal41-G4-a 

7-Stefeeyelea1140-044-a144-,- aryir aryt444-allwl-r-heteeskapil--arwl-heterearyl-G44- 

alkyl- 

, 3G,44F2G-,-5442C-T-R3G-

GH2-7-F3C O, FIF2G-0-71444 0 C4.4-alky1-7444, alkyl , C2-6- alkenyk-G24-alkr*A-T-G3_ 

reyele-alkyl-,-G34-syalealkyl-CI_6-all ~ aryl aryl i_6-alkyHtletereary17-heterearyl-

4_6 alkyl , C2,_ 

-Iletecesyskaalkyk-G-4,4-heter-erayslealkY14 7 

atonic, (R44424.4R44)2N-G44-alkyl-re 0 , (R4442N-GQ-7-(R44LN CO Cam- 

R44 CO (R44)N , R44-GO-(R44314-Gi_g-alkyl-rR440 CO 0 , andler-R440 CO (R440,6 



44 CO ; 

4-€441-7 R3-indepencl.ently-of-anlfrethera 

243 

whereby any of tho C3_,z-Gyolealkyk434 

p 

CO C44 

641)Stittieei 

iiiaciflerehlefine-,4)FoRlifier-NC-1-02N , F3C , HF2G-T_F-1=12G-t-F3C CH2-rF3G-0-;  

1=1€26-0-;_634-hetereeyeloalkyl-re 0 C alkyl 	, 	 0 , R44;  CO , 

f;444G-Gra-rb-andiec-fR44  

rrelidinyl-r(R/%44- 

shall 

be 	 a: H , Ci..6 alkyl CO , C44, alkyl 0 CO , C4,4 alkyl , 

phenyl-00-r  pheny1-0-GO-r 	alkylLN CO , 

wheFe-the-theve-mentiened-naenther - - 

one 3144theFE)F4ner-e-fleerine-substituentei 

R3-being-seleatecl oup-of 

H hydroxy and C44-arkyl-G--wheraby4 



Fe-independently-frem-any-ether--1444-19eing-G 

e°  • _ _ 	 - _ 3/4 . 	 ef-Hr G4-4-alkY4- 

raherryl-ancl-pyFidyl;  

whore the above meRtionod members may optionally be cubctitutod by ono or more 

eubstitue 

flear-iaer  FaC , HF2G-714.12C--F3G-G142-7-Ck13 0 C4_6  alkyl ,  C -alkyl- and C alkyl 

x indopondontly of any y: x - 0, 1, 2, 3 or 1, preferably x - 0, 1 or 2, preferably x - 0 

or 1, more preferably x - 0; 

with-the-areviso-ttiat 

R4-13eing-seleetecl-frem-the-grOttp-ef 



C4.43  alkyl , Ca_reyelealiwk—G34-syslealkyl-G4.4 alkyl , CaSetecesysleal41--r-Gx, 

rheteresyslealkyl-Gwalkyl , aryl, aryl C4_6-alkyl-rhetefeacyl-an4--heterearyl C14- 

ituSer-mece 

• C , HFS-7111,-6C  .,-F3G-

G1=12-r-F3C 0 , HF,6C 0 „Fe)  0 C44-a141-144.46.-allogl-atker-alkyeyl-T-G3_ 

7 	cYckaalkYl-i-GareirolealkY1-94-akYl-reFYIralli-G 

G44  alkyl , N linkod pyridine 2 one, N linked pyridinc 2 ono 2.4   alkyl , C3. 

hctorocycloalkyl ,  C34-hetereeyelealkyl-G 

tetragy 

  

s 	 a 	: 2: : • 	a 	• : CC 	 :C.': C. • 	- 2•2 

 

 

  

Ct a: 22. 	 frring C  

atemer(R44)2N-4144°)2N-G4_6-alkyl-re 0 , (pc4ohNG_0_,E.R40),N CO C4.4-a141-7  

R44)-GO-(R445)N , leg  CO (R40)N Gwalkyl-r-R44Q-CO-0-randier-R3/40 CO (R4°W1-7 

34-14eteresysleelkyl-,-aitylr  heteFeaFyi3-N-linked- 
40 

32N- 

N , F,3C , HFS ,..F4-12G-T-F3G-G142-,-F3G-0-7  

RFS 0 ,..G244teteFeetelealkyl-7444° 	0 C#4 alkyl , C4_6-alkyl-7444°-0-, R4°  CO , 

R444040-,404z.yl-0-randier-(1444  

preferably-ace-substituteel-by-R4°  CO ; 

R2-independently-ef-any-ethery4ektential-R 

C4_4-atieryi-;  

and-in-cases-R' 	 shall 

be" 	 a: H , C44 alkyl CO , C4.4 alkyl 0 CO , C44 alkyl , 

phony! CO , phenyl 0 CO , (C44-alkyt)2N-GO-i 



e-substikatecl-indeper+dently-of 

H , hydroxy and C alkyl 0 , whereby C 

R3 

40 

R4  and RLindopcndontly of ono a 

an4-nlethylr-prefecably-R4-and-Rgbeine-Hi 

404fra-substituent-ef-a-nitregen-atem-R40 

frem-the-group-of-H,G44-allehenyl-ancl-pyridy17  

-tetae€14frene-er-meve 

flideFinerRaC 	, HF,C 
	

G-G442-rGk13 0 C alkyl , C alkyl 	, and C4_8-arkyl- 

0-i 

er---17-mere-preferably-x=0i 



4413214_ 

CO C.44-alkyl -401  

endently-ef-ene-anethef 

CF,3  , CH4O , CFO , HtNICO , 

eptioaally-be 

ptpeFiciirtyl-ancl-3—pymetidiayli 

R4-being-selesteel-frem-the-group-ef 

whore thoco groupe may optionally bo cubstitutod by ono or more subetituentc 

4Rg-efalefinerehleFine;  

larernineriedinera-aWYI 	0 , 

74leteroGyeleall*G4.6 alkyl ,  HO C 

R2 	 indopendontly of any other potential Fe-being coloctod from the group of H and 

G4_6 	 alkyl-, 



a  and-in cases R2 	 shall 

beindopeneen8y-ef-any-ethec-Ra: H , C4.4, alkyl CO , Cs.6 alkyl 0 CO , C44, alkyl , 

PhenYl-GO-rialleRY1-0-r)-4G4-s-alkY14214-GO-T 

ted-inclepeedently-ef 

nts; 

le-laeme-selested-frem-therup-ef 

R4-and-R 	 

and-methylrpfefer-ably-R4-anfl-R6-betll-beleg-Hi 

R44-inslepenclently-frem-any-ether-R" is seloctod from the group of H, 

PhellYI-and-PYFklYIT 

fluorine, F4C , HF,60-,f1=1-4C 	,a3G-GH2-r-G1-13 0 C4.4-alkyl,44,45-allwl-r  



pyrazolyl, fur:  

substitutcd b 

th e-gfe a  , CH30 , RaNCO and'or NC  ; 

294- 275 

and 

Claims 

16. A compound according to general formula [claim 1, 

0 

N 

N 	N 

R1 	HC-__{  R2 
x 

 

wherein 

He is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, 

pyrrolidinyl, piperaziny!, preferably tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, 

pyrrolidinyl, and thereof preferably , 3 and 4 tetrahydropyranyl, 3 and 1 piperidinyl 

R1  being selected from the group of 

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1-

and 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and 

tetrahydropyranyl, 

where these groups may optionally be substituted by one or more substituents 

independently of one another selected from the group consisting of fluorine, chlorine, 

bromine, iodine, oxo, NC-, C1.6-alkyl-0-, C1 _5-alkyl-, CF3O-, and  CF3  , 

R2  independently of any other R2  being selected from the group of H- and C1_6-alkyl-, 

and in cases R2 is attached to a nitrogen which is a ring member of Fic, this R
2 shall 

be independently of any other R2: H-, C
1

_6-alkyl-00-, C1_6-alkyl-O-00-, C1_6-alkyl-, 

phenyl-CO-, phenyl-0-00-, (C1_6-alky1)2N-00-, 

(I) 



292 276 

where the above-mentioned members may optionally be substituted independently of 

one another by one or more fluorine substituents; 

R3  being selected from the group of 

H-, hydroxy and C1_5-alkyl-O-, whereby C1_6-alkyl-0- may optionally be substituted by 

one or more fluorine, chlorine, bromine and HO-; 

R4  and R5  independently of one another being selected from the group of H-, fluorine, 

and methyl, 	 4  and He 

is= 0, 1, 2, 3 or 4 

and pharmaceutically acceptable salts thereof. 

27. A compound according to claim 1, wherein 

He is selected from the group o 

piperidinyl and 3- pyrrolidinyl; 

pirrolidinyi, praferably 3 or 4- 

 

R1  being selected from the group of 

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, l-

and 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and 

tetrahydropyranyl, 
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where these groups may optionally be substituted by one or more substituents 

independently selected from the group consisting of fluorine, chlorine, bromine, 

iodine, oxo, NC-, 
C1_6-

alkyl-O-, C1.6-alkyl-, CF3O-, and  CF3 	 ex:Kite-L*1, 	 

tursnyf, pyridy!, and/07 phees,d-, 

R2  independently of any other R2  being selected from the group of H- and C1_6-alkyl-, 

and in cases R2  is attached to a nitrogen which is a ring member of Hc, this R2  shall 

be independently of any other R2: H-, C1_6-alkyl-00-, C1_6-alkyl-O-00-, C1_6-alkyl-, 

phenyl-CO-, phenyl-0-00Th  (C1_6-alky1)2N-00-, 

where the above-mentioned members may optionally be substituted independently of 

one another by one or more fluorine substituents; 

R3  being selected from the group of 

H-, hydroxy and C1.6-alkyl-O-, whereby C1_6-alkyl-0- may optionally be substituted by 

one or more fluorine, chlorine, bromine and HO-; 

R4  and R5  independently of one another being selected from the group of H-, fluorine, 

4 and methyl ,  



2-94 278 

x independently of any y: x is= 0, 1, 2, 3 or 4, preferably x - 0, 1 or 2, preferably x -

0 or 1, more preforably x - 0; 

y is= 0, or 1, moro preferably y - 0; 

and pharmaceutically acceptable salts thereof. 

8. A compound according to claim 1, wherein 

piperida€1,1-pyrcelidinyli 

R4  being soloctod from the group of 

cyclohcptyl, cyclopantylmothyl, ethyl, propy!, 1 and 2 butyl , 1 , 2 and 2 panty! , 

totrahydrofurany!, and totrahydropyranyl, 

where these groups. may optionally be substituted by one or more substituent... 

4_6 	alkyl 0 , 

C 	alkyl , CF4O , CF,g and halogen, the halogen preforably being soloctod from 

fkiefiner  eh4aFine-c1R4-laremine, 

R2-indepen4ently-ef-aay-ether--R -being selected from the group of H and  C44,  alkyl 	, 

and in cases R2  is attached to a nitrogen which is a ring mombor of He this 	shall 

ae-indepondantly of any other R2: H , 	 alkyl 0 CO , 04_6-alkyk 

phenyl CO , phenyl 0 CO (C, alkyl)N CO , 



295 279 

-an-d-leboth being H 

x - or 1; 

Y-=gi 

72nd phormacauti 
	

b 

39. A compound according to claim 1, wherein 

He is selected from the group of  

3- or 4-tetrahydropyranyl and 3-tetrahydrofuranyl. 

R1  being selected from the group of 

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, l-

and 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and 

tetrahydropyranyl, 

where these groups may optionally be substituted by one or more substituents 

independently selected from the group consisting of fluorine, chlorine, bromine, 

iodine, oxo, NC-, C1_6-alkyl-O-, C1_6-alkyl-, CF3O-, CF3  

whereby 	xad 

p 	be substitutedby o mentioned  

2NCn and/or 	; 



is 0, or 1, most pc fcrattN 

3 cr 4 t 
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R2  independently of any other R2  being selected from the group of H- and C1_6-alkyl-, 

where the above-mentioned 
C1_6-

alkyl-group(s) may optionally be substituted 

independently of one another by one or more fluorine substituents; 

R3  being selected from the group of 

H-, hydroxy and C1.5-alkyl-O-, whereby C1..6-alkyl-0- may optionally be substituted by 

one or more fluorine, chlorine, bromine and HO-; 

R4  and R5  independently of one another being selected from the group of H-, fluorine, 

and methyl 	
4

-344d 

and pharmaceutically acceptable salts thereof. 

x 

10. A-compourd a-Goof-di g to claim 1 vhere;n 





Fanyl-and-tetrat:Wrofuranyl, preferably 

4-&-a141-9-7 

044-alkyl , CF3O , CF3 	 ably-tieing-seleeted-frem 

flueriner-e141ofine-and-korniRey 

298 

11. A compound according to claim 1, wherein 



N  1 
x 

y 

E47 

wheFeint 

boing 0, 1 or 2, and 

4-6-al li5Ab 

3C-, HF;C ,_FH2C-T-F3G-G1-12-,R3C 0 , 

hetefeatem-as-ring-nlember-and 

RItbem9-soleoted-frorn-the-greup-of 

Gl-ralkY4 C2-8-al walkYl-S-r-G44, alkyl S Ca alkyl G~ 

reyoleelkyl-T-G34-oyeloalkyl-G“-alkyl-y-G34-oyok)ollwl-G24-alkenyl-rG34-oyelealkyl- 



H-F2C 0 ,....HO C4,„ 	alkyl , R3/4 0 C 1_6 alkyl , R3/44-G4_64141-r-G4.4-allecyl 

1-6-allicYk-G2.-reyelealkyi-0-7-434-syslealkyl-G4.6 alkyl 

0 , aryl, aryl C 

C4.4 alkyl 0 , 	C3a-hetereoyelealliyl-r—G3_3-1;eteroeyeleallcyl-G4_6-alkyl-r—G3. 

744etegaGYeleatiell-O—with-CM4 	 4.1.• - • 

4.6-akyk0-with-C3.3-heteceeyeloalkyl-beiRg-beun€1 

to the C 	 44142N,(R434204-G‘ralk0-74(4-0-1, 

R40 S , Fe4 CO , R400 CO , (R3/4)).1 GC , (R3/4)2P4I-GA-G44 alkyl , R3/440-(R3/4)N, 

R3/4 CO (R3/4)N C4.6-alkyl-r-R3/4 COO , R3/40 CO 0 , R3/40 CO 0 C4-alliy1-1-R3/40- 

CO (R3/4)111 , R3/40 CO (R3/4)N-G4_6 alkyl , (R3/4),N CO 0 C4.6-414-7--(R3/442N-GO- 

(R3/4)N C4 	Yt R48 S02-(R3/4)N , Fe SOS (e)N-G4..6 alkyl , <R44))214-802-(R44)14- 

G4_6 alkyl , (R3/412N-441/4-74-R3/4)2N SOS C4.6-alkyl-r-anet-G4.4 alkyl S02--; 

whefeay-aflref-the-G 

z 	- • 
	

N, FaC , HFoC  

F-H2G-T-F3C CH2 , F3C 0 , HFtC 0 ,_HO C4.6 	alkyl , R40 0 C4.6 alkyl , R4° S  

6 alkyl , C4-ratkijk4R4442N 	(R44))2N-G4.4 alkyl , R3/4 0 , 	 CO , R3/40 CO , 

(R3/4)tN CO , (R48 1-CO-C.4.6 alkyl , R3/4 CO (R48)P4 , R3/4 CO (R3/4)N C4_,, alkyl , 

R3/4 CO 0 , R3/40 COO , R3/40 CO 0 C4.6-allw1-,-R3/40 CO (R3/4)N , R3/40 CO  

(143/4)N-G4_6 alkyl , 	(R414)4N CO 0 , (R4°)2N-GO-(144°)N , (FnoN SO4 (R44)N-7 

(R3/4421,440-0-G4_6-alky1-4R3/4)2N-GO-(R3/4)walkyl-r-R3/4 	3/4)N , R3/4 802- 

Weg#4-GwalicYl-r-045'n024R4°)N-C4-6-alkY-1-r(R4G)214-4942111-SC1/4-G4-6-

alkyl , or C4_ralkyl-Seri 

R2_independontly of any other Rboing colcctod from tho group-ef 

H-rfluer-inertra-43C , 1-1F2C,-;SI-14C 7.-F3C-C1=12-rear-bexy-r-G4_6-alkyl4prefecably-G2- 

6 alkyl), Crralkanyk-G2-4 alkynyl , C4 alkyl S , 	S  

~-cycloaikyt Ca GrolaalkYl-GialkY1-743-7-G-YeioalicY1-G2-6-alke elealkiik 



O24-ellweyl-rGa.r heteresyelealkyl-r634--hetereeyelealkyl-G4_E alkyl , Ca. 

-heteFecleleat41.42-s-aliWnYkracYlr 

alkyl-,41etereacylrItietesaacyl-G44-alkyl-rR44-0-C24-alkyl-r(R4442N-ret-CO-7  

(1444)414 CO , R44  CO (R40)N , R 4  CO , (R40)aNCO(R40)N,R444024R45N-ranfl 

G4-s-alkYkSea, 

fluorine, chlorin°, bromine, NC , OeN T-13C , HFeC-,,Hee FeC CHe-, HO C44-alkyl-

rGi_6  alkyl 0 C44   alkyl , C4_6 alkyl , (R444241-41444)2N-G44-alkyl-rancl-(R44)eN CO , 

and-  in case-Ra . shall 

be-inelependentlyether--R2: H , F3C CH2 , HFdC CH2-,44.4e  alkyl , C2-6  alkeayl 

C2  6-alkynyl-rGwalkyl.-S-C44-alkyl-r-G34-eyelee141-1-Ga_reyelealkyl-C4_,6, alkyl , Ca_  

7-14e4e,resyskyalicyl-G4_6 alkyl , Ca4-1443 

1-G4_6-alkyl-rneteeeaFy114)eteeeapyl-Gwelkyk 7 

 

 

re 0 C44 alkyl , R440 CO , (Fe)tsico,R40 00,R40_,%%, or C44 alkyl S02-1. 

&refiner  144-r  NC-,02N 	, FeC , liFeC  ,SH3G-T-F-3C CHe  , HO C44-aikyl-r- R3/4 	0 C4. 

6 alkyl , Cwalkyl-rle 0 , (R4G)3N ,  (R40  )2N-C44-alkyl-rand--(-R4-e)eN CO ; 

R3-indepenelently-beine— 

as-and-Re 	 

F3C , HF3G-1.5.1-12G-,  and C44  alkyl , 



nitfegen-atem-they 

od 	heteresyclealkyl ring;  

4-4 alkyl) or 

3/4421440,--theee 

ancl-in-ease--where-twe-14 

t 	t 	' 

N(G4-4-alk59--Pref 

te--:: - 0 

_ • 

roue 

C , HF,C  ,1-1=120-7  FaC  

CHa-, HO C.t44147-Q4-4-044.6-4141-,-G4_6-alkykand-G44 alkyl 0 ; 

er 

R4_and R' togothor-with-the--earben atom to which they pro bound form a 3 to 6 

momborod cyctoalky! group, 

ding tho carbocyclie-r-lne-fermed-may 

't t 

fluorino, HO , NC , oladN , F4C , HFaC ,5443G-.,-F 044...6 alkyl , CHa-0-04._ 

6  alkyl , C alkyl , 04.6-4,1440—ancl-(44.6-alkyl-)2N CO ; 

R4°_indopondontly from any other R4°  being coloctod from the group of 

3/40 CO , R3/4-6.04—Of 

143/4  CO ), F3C CHI.-, 04_6-alletykr-Ga.6-alkenyl—C-44, 

4.4 alkyl , 

selested-frern-pipecidinylr  p 

x - 0, 1, 2, 3 or 1, proferably x - 0, 1 or 2, preferably x - 0 or 1, most preferably x - 

302 



y - 0, or 1, most preferably y -  0;  

with-the-pceviso-that 

4444s-ex& 

exetanykthene-sub 

C.442-spaesr, 

formulae 1.1, 1.2 and 1.3: 

fermula-1.14 

-)0 

with 

n - 1, 2, 3; 

X*-,-X2T-X3  , 	 

Or  NH, MR2, 

NR2-or-S(0)ri 

, CHRa, C(R2)rGRaR37  

r-X27-Xa  is 0, NH, 



41 

• 
41 

0 

4' 

44 

• 

• 

0 

• 

44 

• 

to 

44 

41 

0 
44 

111 

111 

414 

44 

44; 

• 
• 

0 

0 

4

4: 

4: 

0 

41 

0 

41 

It 

11 

44 

0 



-andier-R3-inslependendy-ef-eash-other-and 

whcroby any of the Ga_a "GYelealk*rGa-Z 

Fl.12G-T-F3G-GArrF-3C-0-1. 

14-FaC 0 ,5444-0-G44  alkyl , 	 0 , R44  CO , R440 CO , or (1444),N CO , 
40 CO ; 

A, being the ring-system-of-faltmula-kli 

R s-be-IfIg-selested-from-theireup-ef 

G44 alkyl ,  C34  cycloalkyl , C34-syelealkyl--Gi_a-alkyl-r-G34-hater-esysloalkyl—apil, 

and hotoroaryl, 

ane-anotherane-er-ineFe-s 

fluorino, chlorine, bromino, HO , NC , 0,1‘1 , FaC , HF2C-..F1-12C-, FaC CHa , 

1-1€,C 0 ,..NO-C4..6 alkyl , R44  0 Cwalkyl-r444, alkyl , Ca.reysloatkyl-rGa. 

4.4 alkyl , Cj  

-IaeteFesysleala_a-hetaFesyelealkyl-G4._g-atkyl--rtetr-any4refuranyl-Q-;  

atoms, (R44),N , (R4442141-G4.4 alkyl , R44  0 , (R%111 CO , (R44),N CO C44-alkyl -, 

R44  CO (R44)N , R44  CO (R44)N-G‘r alkyl-44440 CO 0 , and R440 CO (R44)N-i 

Ra indopondontly of any othor Rboing coloctod from the group of 

Id  ,  fluorine, F,,C HF,C ,_FI426-,—FaC CH, , C 

(R44)214-GE R44  CO (1444)N7. 



ing of 

GwalkYin—aPilraFyl-G 

_ - 	- • 	- _ - _ 	 trine.  R4  and R 

fluorner  shler-iner  bremine-ancl-Gwalkyl , 

and-in-case-R2 	 2-04414 

be 	 a: H , F3C-G142 , HFaC CH4 , C4_e alkyl , C3. 

4_6  alkyl , C34-betecesyelealkyl-rGa_rheter-eeyeleallwl- 

alkyl , R4°  0 C44 alkyl , 

R400 CO ,-(R44)2N-G9-rle CO , or C4.6-ekty1402-7  

  

pendently-of 

the—greup—eensieting—ef ene—anether—brene—er 

fluorine-and-C44-a141-i 

 

 

R3-indepenclently-ef-any-etheF-R3-being eoloctcd from the greup-ef 

H , hydroxy and C 

pfeferably-R4  and Ft'both-being H; 

44-being-selesteel-ffem-the-group' 	 -ef 

G1-6 alkyl , Ca.reyeleatinil-rattyl-eflel-heteroaryl, 



and-ia-ease--viheFe-twe-R4°  

t 	• Z 

and--wherein-eae-ef-the--G1.12 

cycloalkyl 044.-allyl)-er—N(G4.4-

444324-Go-rthese-twa-R444  

- 

and 

• 

fluorine, NC  , FaC ,  HFdC ,S-142G-,-F3G-G1423 0  C alkyl  , 

6 alkyl 0 ; 

x -  0, 1, 2, 3 or 4, preferably x -  0, 1 or  2, proforably x -  0 or  1, most proforably x - 

0I 

y -  0, or  1, moot preferably  y - 0; 

- : - 	* "• " 2' - 

„
E

l
l_ 	El  

A U 
7C4rige 



N 

S 

* 0 

0,, /IP 
-N_ 



a 



fito3FIRO-and-C-1--6-alkyk 

Ra-laeing-se-leete€i-fFem-the-gFeup-ef 

inclopendently-ef-any-etheF-R°: 

R4  and R 

14—and-floefine-crneFe-ppefecably-R4-and-Re- 

waikY1-0-rsivi;efeby-G4-4 
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R2  independently of any other Rboing coloctod from the group of 

H , fluorine, FC , HF6C ,S1-12C-cF2C CHt  , C 

(R4°)4N CO , R4°  CO (R4°)N -T  

fleGARerGhlafiftel-twEN14146-a144-64_6  alkyl , 

and-in-ease-R 	 shall 

be-indopenclen othef—R3: H , F2C CH2  , HFaC CH2  , C4.6  alkyl , 

cycloalkyk-C24-eyelealiwl-G44  alkyl , C34-ketefeeyelealkyl-r-G34-heteresyolealkyl- 

64_6  alkyl , aryl, aryl C 	 4.4-alkyl-r-R4-0-G4_a alkyl , 

144°0 CO , (R40)4N CO , R4°  CO , or C4_6 alkyl SO4  , 



344 

R44-i 	 40neepeeclently-frem-any-ethec-R -laeing-seleeted-frem-the-greup-ef 

Gi_6-alkyln-G34 

titutecl-indepencleetly-ef 

2. 2' 
	 elf94:1p-eensisting-ef 

fluerinerF3C , HF3G-75142C-,-F3C-4142 , CH3 0 04_6-alkyl-T-Gwalley1--,-and-Ci_6-alkyl-

9-i 

x - 0, 1, 2, 3 or 1, preferably x - 0, 1 or 2, proforably x - 0 or 1, most proforably x 

y - 0, or 1, moot preferably y - 0; 

- 2 	. 

with-the-pRMSO-that 

 

t " 	t 

 

CO- • 

 

   

pyrrolidinyl;  

ane 

R2-it 	 -R 

 

44, alkyl , 
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anel-in-roases-R2 	is a 
	 shall 

be 	 2: H , C4.4 alkyl CO , Ct4 alkyl 0 CO , C44-alkyk 

phenyl-Criatphenyl-0-GO-4G4-4-alicYWALT 

t • - 

and 

R4-and-lebeing-H 

and 

R44-indepenslently-frem-any-ether-R44-being-seleeted-friam-theireup-044.6-allegl, 

1314onYir and-1404Y! 

3. Z. 	32 	" 	• 	 t 	• 3. e 

fluerinerF3G--2C-SH2G-1-FaC CHa C1-13-0-G44 alkyl , Gwalkyl—anitl-G 

1)- 

4-6,-A-Geflq-pAUREI-adeefding4e-alaim-ter wheFein 

Hebei 

Pyr-Falicknyk,  

and 

R4-being-seleated-frowthe-gcesp-ef 



where-th 

 

nts 

 

, 4-t, alkyl 0 , C4.4 alkyl , 

cydoalkyl 0 , Ca.; 	cycloalkyl C4.4 alkyl 0 , CF.() , CF4-rfluenner shlerinerbrernine, 

C34-heteresyslealkyl--ansl-G34-heteresyslaa141-G44-alkyl-, 

R4-nslepenslently-ef-aerather--le 

  

 

  

and-in-eases-R24s-a#asheci-te-a-nitregen-wnish-is-a-Fille-mamber-of-lijsrthis-R2-shall 

be-' 	 a: H , C44 alkyl CO , C4.4 alkyl 0 CO , C~ alkyl- 

phenyl CO , phony! 0 CO , (C4.4-atkyWO-; 

and 

R34n4apendiently-ef-any-other-R 

H-rhYdPG-xY-acid-G4-ratkYk0—whefe 

   

31being H  

 

- 	. 	• 	e 	• • 	— 	 t 

 

  

   

and 

R4 and-R& be+Rg-1=1 

and 

  

x - 0, 1, 2, 3 or 1, proforably x - 0, 1 or 2, preferably x - 0 or 1, most proforably x - 

01 

y - 0, or 1, most proforably y - 0; 



rt, •t. 	 -2 	- 	•• 

Isid-being-selested-fnam-the-gfelip-oaf 

PYFFGHEURYli 

and 

R4-being-selested-frecn-the-gfeup-ef 

2 ' 2 

whore these-greops4nay-opdana 

ana-lafencrinc. 

R2-indepan any-ather-R 

ctituonts 

" 	2-2 	• " • 2. 	 4-4-0141, 

and-in-cases-Fig 	 2 -shall 

be 	 2: H , C4.4 alkyl CO , C4_4, alkyl 0 CO , Cwalkyl , 

phenyl CO , phony! 0 CO , (Cwalkyt)2N-GO--;  

ane-anether-by-ene-Gc-FROfe-411:143fifie-StribetitItleatei 

R3_indopondontly of any other Rboing selected from the group of 

4-e alkyl 0 , C44 alkyl , CF3O CF3  and 

2 	'2 • • 	• Z. 
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nany be cubctituted by 

zcocVabio spit forms r 	 .h 

413 Theo compound according to claim 1 

selected from the group  consisting of 

0 

N 

CI 

0 

N N 

1.1 

0 

N 

0 

CI 

0 

0 



0 0 

0 

NI 

LI 

N  

0 
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0 

N 

0 

0 

0 

HNC  
N 

N N 

0 

CI 

0 



H N 
N „---, 

0 
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0 

F 

0 

0 
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0 
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F 

F 
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NF 
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0 	 z 0 
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o 
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\Z 

Z 

/
Z 	0 0 
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=z 

Z 	 0  
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HN I N 
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N 
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0 

HNr\
N 
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N 

N 
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"
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F F 

O 

HN 	\ N 

N IN
FTh 

0 

CI 

0 

HN-Th 
N 

F 

F 

O 

O 

HN~i 
N 

NO
N 

0 
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0 

Th 
N 

N 

F 0 

0 

HN"r
N 

0 

HN 
N 

FF>c,"Th 
F 

0 

0 I 	N 

N 

c, 

0 

0 

HN
I 	, 

NO N 



/Z 

0 
Z , 	 z, 

0 	

z 

  	(
z 	0 

	
11\
Z 

0 	

z 

0 

 

z 

of   
RI  

0 

 



0 

to 

0 

0 

HN-Th 
I 	N 

NON 

,N 

0 

IN 
NON 

tO 

HN N 
N 

0 

HN j 
N N 

0 

C 

0 

HN 	I \ N 
N N 
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N 

O 

HNI - N 

0 O 
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0 

HN)L- 
I 	N 

0 

HN 	\N 

LO 

0 

HNC ~N 

 

0 

HN N 

0 

HN N 
NON 
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0 

HNJC-\  \ N  

N 

0 

N 

0 

HN^i 

C  O 
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N N  
N 

,N 

CI 
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I 	I 

O 

( NH 0 
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0 0 
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HN 
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HNC ~N 

N 	N 

NH 

NH 

F 

0 

F 

0 

N 
N 	N 



0 

N 

0 

0 

0 

0 

N- 

0 

 

/
N- 

0 

3-34 300 

F 

0 

 

N- 



335  301 

0 

0 

0 

0 



336 302 

0 

0 

0 

0 



337 303 

and the stereoisomeres of each thereof or tautomeres of each thereof or solvates of 

each thereof or pharmaceutically acceptable salts of each thereof. 

5. The compound according to any of claims 1, 3 and 4, in which the compound is 

or tautomeres thereof or solvates thereof or pharmaceutically acceptable salts 

thereof.  

6. The compound according to any of claims 1. 3 and 4, in which the compound is 

0 

HNC  
I 	N 

N 

or tautomeres thereof or solvates thereof or pharmaceutically acceptable salts 

thereof.  
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7. The compound according to any of claims 1, 3 and 4, in which the compound is 

0 

HNI 
	N 

or the stereoisomeres thereof or tautomeres thereof or solvates thereof or 

pharmaceutically acceptable salts thereof.  

8. The compound according to any of claims 1, 2 and 4 in which the compound is 

or the stereoisomeres thereof or tautomeres thereof or solvates thereof or 

pharmaceutically acceptable salts thereof.  

9. The compound according to any of claims 1, 2 and 4 in which the compound is 

0 

or the stereoisomeres thereof or tautomeres thereof or solvates thereof or 

harmaceuticall acceptable salts thereof. 



CI 
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10. The compound accordinq to any of claims 1, 3 and 4, in which the compound is 

0 

or the stereoisomeres thereof or tautomeres thereof or solvates thereof or 

pharmaceutically acceptable salts thereof.  

11. The compound accordinq to any of claims 1, 2 and 4, in which the compound is 

or tautomeres thereof or solvates thereof or pharmaceutically acceptable salts 

thereof.  

124-9. TheA compound according to any of claims 1 to 1148 for use  as a 

medicament,; 
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. The compound according to any of claims 1 to 11 for use  Lfs 

-ding to cl 	 acture of a mod 	 n the treatment 

of a disease that is accessible by the inhibition of PDE9. 

1421. The compound according to any of claims 1 to 11 for usetiso of a-cam 

a 	 se.. Y-ar 	5440- 	 '3  in the 

treatment, amelioration or prevention of cognitive impairment being related to 

perception, concentration, cognition, learning or memory. 

The compoundUse- according to claim 1424, for use in  c 	o 

mcnt is for-the treatment, amelioration or prevention of cognitive 

impairment being related to age-associated learning and memory impairments, age-

associated memory losses, vascular dementia, craniocerebral trauma, stroke, 

dementia occurring after strokes (post stroke dementia), post-traumatic dementia, 

general concentration impairments, concentration impairments in children with 

learning and memory problems, Alzheimer's disease, Lewy body dementia, dementia 

with degeneration of the frontal 



172-4. The Usc of a compound according to any of claims 14 ore 158 for use in  the 

he treatment of cognitive impairment which is due to 

npcirod glucosp 
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lobes, including Pick's syndrome, Parkinson's disease, progressive nuclear palsy, 

dementia with corticobasal degeneration, amyotropic lateral sclerosis (ALS), 

Huntington's disease, multiple sclerosis, thalamic degeneration, Creutzfeld-Jacob 

dementia, HIV dementia, schizophrenia with dementia or Korsakoffs psychosis. 

1628. The  Us^ of a compound according to any of claims 14 orte 158 for use in  the 

eie-oof 	 the treatment of Alzheimer's disease. 

Alzheimer's disease. 

1828. Pharmaceutical composition comprising a compound according to any of 

claims 1 to 118 and a pharmaceutical carrier. 

1928. Combination of a compound according to any of claims 1 to 11 8 with another 

active agent for the treatment of Alzheimer's disease. 


