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under development for the treatment of Aizheimer's disease. This compound is reported to
inhibit human (IC50 = 55 nM) and murine (IC50 = 100 nM) PDED activity in vitro.

Over the years convincing experimental evidence has accumulated supporting the cognition-
enhancing properties of several classes of PDE-inhibitors (Blokland et al., 2006: “improving
memory; a role for phosphordiesterases”, Current Pharmacological Design 12, 2511-2523).

In a later study van der Staay et al. (F. Josef van der Staay, Neuropharmacology Volume 55,
Issue 5, October 2008, pages 908-918) concludes that the PDES inhibitor 1-(2-chlorophenyi)-
6-[(2R)-3,3,3-trifluoro-2-methylpropyl]-1,5-dihydro-4H-pyrazoio{3,4-dlpyrimidine-4-one  may

act as a putative cognition enhancer.

WO 2012/040230 (Envivo Pharmaceuticals, Inc) is directed to imidazotriazinone compounds

which ar claimed to be inhibitors of phosphordiesterease 9.

Alzheimers disease is the most common form of dementia, it is incurable, degenerative, and
terminal. The typical symptoms are cognitive difficulties, difficulties with executive functioning
(such as planning, organization, mentai flexibility and task coordination) as well as with per-

ception {(agnosia) and execution of movements (apraxia).

Recause AD cannot be cured and is degenerative, palliative treatment of patients is essential.

SUMMARY OF THE INVENTION

The-presentinventon-dDisclosed herein are s-novel PDES inhibitors for the use as a medic-

ament, such as in the treatment of patients suffering from cognitive impairments, in particu-
lar cognitive impairments that relate to neurodegenerative diseases such as cortical dementia

(e.g. Alzheimer’s disease) or subcortical dementia, e.g. AIDS related dementia.

The PDE9 inhibitors of the present invensties-disciosure have the structure | (i.e. a 3H-
imidazo[5,1-f][1,2,4]triazin-4-one backbone):
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wherein R2 is cyclized with either R1 or R3.

The invention-disciosurs relates to methods of improving conditions involving PDES, such as
cognition, in particular the invention-disciosure relates to a method of treating diseases involv-
ing cognitive difficulties, difficulties with executive functioning (such as planning, organization,
mental flexibility and task coordination) as well as with pereception (agnosia). The methods of

improving conditions involving PDE9 and/or {reating diseases involving PDES comprises the

administration of a compound ef-the-present-invertiondisclosed herein or a pharmaceutically

acceptable salt, solvate or prodrug thereof to a patient in need thereof. The disclosed com-

ound of-ihe-presesi-invention-or a pharmaceutically acceptable salt, solvate or prodru
i

thereof may be in the form of a pharmaceutical composition.

in a further aspect-embodiment, the invertion-disclosure relates fo an improved pharmaceuti-

cal composition comprising a compound ef-the-present-irventiendisclosed herein particularly

useful for the treatment of cognitive difficulties, difficulties with executive functioning (such as
planning, organization, mental flexibility and task coordination) as well as with pereception
{agnosia), in particular when associated neurodegenerative diseases, such as cortical or sub-
cortical dementias, e.g. Alzheimer's disease (AD).

I one aspecl, there s orovided g compound kaving the structure (1)
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wherein BY is ovolized with either B1 or B3

wherain R1. K2 and B3 are:

R1. when ovolized with R2Z is
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wherein RE is selecled from the group consisting of H, -CHs, -CoHs. and -CaHy,

wherein * denoles the cyclizalion point, and

F1. when not ovolized is selected from the group consisting of

H and H

wherein RE is selected from the group consisting of M, -CHa, -Colls, and -CoHy

2 is a2 compound selecled from the group consisting of

| |
Ri1— C—C —R7 e O RY

| l |

H H and H

wherein R7 and R11 independently are selected from the group consisting of H, ~Cids
-CH:, and WC3ﬁZ

wherein * denotes the ovelizetion polnt, and

23 when ovclized with B2 1=

whersin * denoies the ovolization point, and

whersin B8 is selected from the group consisting of H, C-Cp alikyl, branched

Ca-Co_alkyl, Ca-Ce_cycloalkyl, Ts-Cio aryvl, substituted Cp-Cyg aryl, Cu-Co bet-

eroaryl, substituted C.-Co hetervarvl, Ci-Ce alkoxy, branched C.-C;y alkoxy, Cs-
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Ce oveloatkoxy, Ce-Cro aryloxy, substituted Cea-Cag arvioxy, ©s-Ce helercaryloxy

subsiituled C.-Ce heteroarvloxy: and

Fe& when not oyolized, is

I?Q

C
~H R10
whereain

RY is selected from the group consisting of H, -CH;, and -C,Hs; and

10 Is selected from the group consisting of Ce-Cyp aryl, substituted

Co-Cro arvl, Ca-Co heteroaryl, substituted Ca-Cq heleroary

R4 is selected from the group consisiing of Ce-Croaryl, substituted Ce-Cqp airyl, Cy-Co

heteroaryl, substituted C.-Co heteroarvl, Ca-Cs_heterocyclyl, substituted C,-Ce_hetero-

RE is selected from the group consisting of hvdrogen, F, ClL CN, -CHs, -CoHs. ~Cally,
ang -CFj;

A is abzent or ~ChHa-

and taytomers and oharmaceutically acoeptable anid addition salts thereo!, and poly-

morohic  forms  thereof  provided that  the  compound s not 2-11-[{4-

Tuoraphenvhimethvil-d-methvi-pyrrolidin-3-vi-7-tetrahvdropyran-4-vi-3H-dmidazol5 1-

fI11.2 d4liriazin-d-one.  Z-{1-benzyvl-d-mathyvi-pyrrolidin-a3-v-7-tetrahvdropyran-4-yi-3H-

imidazols, 1-11.2 Aitriazin-d-one:. 2-ld-methyvi-1 - pyrimidin-Z-vimsthyDovrrolidin-3-vi=-7~

tetrahvdropyran-4-vi-3H-imidazels, 1001, 2 4lviazin-d-one. Z-{4d-methvipvroiidin-3-yvi-

T-tetrahvdronyran-4-vi-3H-midaznl5, 1001, 2 4itriarin-4-one; 2ol B-methox-2-

pyridyimethvll-4-methvl-pyrrolidin-3-vi-7-tlelrahydropyran-4-yi-3H-imidazols 1~

M2 dirazin-d-one;  2-{(38 48} 1-banzyi-d-methvi-oyrrolidin-3-vi-7-etrshydropyran-

4-yi-3H-imidazols, -2 diriazin-d-one;. 23R 4RV 1-benzvi-4-methvl-pyrrolidin-2-
-7-telrahvdropyran-4-vi-3H-imidazols, 1-111.2 4lrazin-4-one; 225 454

methvipvrrolidin-3-yl-7-tetrahvdropvran-4-vi-3H-imidazo!5 1-f11. 7 4lrigzin-4-one;

2GR ARY-4-methyviovrrolidin-3-yi-T-{letrahvdropyran-4-yi-3H-imidazol 5.1~

1,2, alrigrin-d-one; 2428 48 -d-methvi-1-{pyrimidin-Z-vimaihviinvreolidin-3-y[}-7 -
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3c
tetrahvdropyran-4-vi-3H-imidazal5,1-[ 1.2 Aitriazirn-4-one; 2-[(AR 4R -d-methyl-1-
{pyrimidin-2-virnathvDoyvrrolidin-3-vil-7-tetrabvdropyran-4-vi-3d-imidazol5,1-
1.2 diriazin-4d-one; 4-3-methyvi-d-{d-axa-7-telrahvdropvran-4-y-3H-Imidazo[8, 1~

1.2 ditrazin-2-vhovrrolidin-T-vilbenzonitrile,  2-H(35 45-1-[{4-flucrophenviimethyli-4-
methvl-nyrrolidin-3-vil-7-tetrahvdropvrar-4-vl-3--imidarol5 10010, 2 dltrazin-d-one;,  2-

HAR AR1-[4-flugrophenylimethyi-4-methvi-pyrrolidin-3-vi-7-tetrahvdropyran-4-vi-

SH-imidazols 1-0101.2 4diinazin-4-ane or 2-[4-methyvi-1-{nyrazin-2-vimethyDpyrrolidin-3-

N-7-tetrahvdropvran-d-vi-3H-imidarzols -1 .2 4riazin-d-one.

in another aspect, there is provided the use of 2 compound as defined above in the prepara-

tion of 2 medicament for the reatment of 8 neurodegeneralive disorder, wherein the neurp-

degenarative disorder is selected from the group consisting of Alzhelmer's disease, mental

retardation: CIAS, altention-deficit/nyperaciivity disordsr and age-relaied cognitive dadline,

substance-induced payvohotic disorder, for example pevchosls induced by sloohel, amohseis-

mine, cannabis, cocaine, hallucinogens, inhalanis, opioids, or phencvolidine,

In still another aspect, thers is provided a charmaceyutical composition comprising a therapsu-

tically effective amount of 2 compound as defined above, and one or more pharmaceutically

acceniable camri-ers, diluents and excinlents.

DETAILED DESCRIPTION OF THE INVENTION

Cognitive impairment includes a decline in cognitive functions or cognitive domains, such as,
e.g., difficulties with attention, learning, memory and executive function (relevant reactions {o
external stimuli). Cognitive impairment also may include: deficits in attention, disorganized
thinking, slow thinking, difficulty in understanding, poor concentration, impairment of problem
solving, poor memory, difficuity in expressing thoughts and/or integrating thoughts, feelings
and behaviour, and/or extinction of irrelevant thoughts, and difficulty in attention and vigi-
lance, verbal learning and memory, visual learning and memory, speed of processing, social
cognition, reasoning and problem solving, e.g., executive functioning. There are presently no
effective drugs for the treatment of cognitive disorders on the market and there is a great

need and demand for drugs effective in the treatment of such disorders.

Without being limited to any specific theory it is believed that the mode of action of PDES in-
hibitors can be understood in the light of the following neurological processes: guanylyl

cyclase (alt. guanylate cyclase) converts guanosine triphosphate (GTP) fo cyclic guanosine
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Use of As compound of any one of claims 1 to 4 i the manufaciure of a medicament

for use-ir-the treatment of a neurpdegenesrative disorder, wherein the neurodegenera-

tive disorder is selected from the group consisting of Alzheimer's disease, mental re-
tardation; CIAS, attention-deficit’hyperactivity disorder; and age-related cognitive de-
ciine, substance-induced psychotic disorder, for example psychosis induced by alco-
hol, amphetamine, cannabis, cocaine, hallucinogens, inhalants, opioids, or phencycli-

dine.
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3. A pharmaceutical composition comprising a therapeutically effective amount of a com-

pound of any one of claims 1 to 4, and one or more pharmaceutically acceptable carri-

ers, diluents and excipients.



