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1-HETEROCYCLY - ~DIHYDRC-PYRAZOLO (3,4~ 0] PYRIMIDIN-4-0ONE DRERIVATIVES AND

THEIR USE AS PDng.ﬁ. MODULATORS

The invention relates (o novel ?,6~disubsitétuted pyrazgiopyrémidir;omes, wherein i) the

a non-aromatlic, orgaﬂ%c hetarocyde hiaving at least cne ring hietero atom selecte
from O, N and 8 and i) to the C-atom betwaen the two nitrogen atomns of the
oyrimidinone-ring 2 second substituent is bound via an optionally substituted
methylene-bridge. According to one aspect of the invention the new compounds are
for the manufaciure of medicaments, in particular medicaments for the irealtment of
conditions conceming deficits in perception, concentration, learning or memory. The
new compounds are also for the manufacture of medicamenis for the treatment of
Alzheimer's disease. Further aspects of the present invention refer to 3 process for

the manufacturs of the compounds and their use for produning medicaments.

BACKGROUND OF THE INVENTION

The inhibition of phosphodiesterase 9A (PDEQA] s one of the currents concepts to
find new accass paths to the treatment of cognitive impairments due o CNE
disordars like Aizheimer’s Disease or dug (o any other neurodegenerative process of
the brain. With the presant invention, new compounds are presentaed that follow this

concept.

Phosphodiesterase BA is one member of the wide family of phosphodiesterases
These kinds of enzymas modulate the levels of the cyclic nucientides 5'-3" cyclic
adenosing monophosphate (cAMP) and 5'-3' cyclic guanasing monophosphate
{cGMPY. These cydlic nuciectides (cAMP and cGMP) are important sacond
messengers and therafore play a central role in cellular signal transduction cascades.
Each of them reactivates inter alia, but not exclusively, protein kinases. The protein
kinase aclivated by cAMP is calied protein Kinase A (PKA), and the protein kinase
activated by cGMP ig called protein kinase & (PKG). Activated PKA and PKG are
abls in turn to phosphorylate a number of celiular effector proteins (e.g. ion channels,
G-protein-coupled recepiors, structural proteins, transeription factors). It is possible in
this way for the second meassangears CAMP and ¢GMP 1o control a wide variety of

physiological processes in a wide varlety of organs. Howaver, the cyclic nucleotides
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are also able o act directly on effactor molecules. Thus, it is knawn, for example, that
cGMF is able to act directly on ion channels and thus is able to influence the cellular
ian concentration (review in: Wei ef al., Prog. Neurobiol , 1898, 56, 37-64). The
phosphodiesterases (PDE) are a control mechanism for contraliing the aclivity of
cAMP and cGMP and thus in tum for the corresponding physiological processes.
PDEs hydrolyse the cvelic monophosphates (o the inactive monophosphates AMP
and GMP. Currently, 11 PDE families have been defined on the basis of the
seguence homology of the corresponding genes. Individual PRE genes within a
family are differentiatad by lelters {e.g. PDE1A and PRETB). H different splice
variants within a gene also oceur, this is then indicated by an additional numbering
after the letters (e.q. PDETAT).

Human PDESA was cioned and sequenced in 1928, The amino acid identity with
other PDES does not exceed 34 % (PDESA) and is never {ess than 28 % (PDESA)
With a Michaslis-Menten constant {Km) of 170 nanomolar, PDESA has high affinity
for cGMP. In addition, PDEYA is selective for cGMP (Km for cAMP=230 micromalar).
FDEIA has no ¢GMP binding domain, suggesting that the enzyme activity is not
regulated by cGMP. It was shown in a Western blot analysis that PDESA s
axpressed in humans inter alia in testas, brain, small intestineg, skeletal muscle, heart,
lung, thymus and spleen. The highest expression was found in the brain, small
intestine, kidney, prostate, colon, and spleen {(Fishear ef al., J. Biol. Chem., 1988, 273
{25), 15508-15564; Wang ef af., Gene, 2003, 374, 15-27). The gene for human
POEYA is located on chromosome 21q22.3 and comprises 21 exons. 4 aliernative
splice variants of PDESA have been identified {Guipponi ef &/, Hum. Genet., 1998,
103, 386-392). Classical PDE inhibitors do not inhibit human PDESA, Thus, IBMX,
dipyridamole, SKF84120, rolipram and vinpoceting show no inhibition on the isclated
enzyme in concentrations of up t© 100 micromolar. An [Cse of 35 micromolar has
been demonsirated for zaprinast (Fisher et al,, J. Biof. Chem., 1988, 273 (25), 15550-
155643,

Murine PDESA was cloned and sequenced in 1598 by Scderling ef al. {(J. Biol.
Chem., 1888, 273 (19), 15553-15058). This has, like the human form, high affinity for

cGMP with & Kim of 70 nanomotar. Particularly nigh expression was found in the
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mouse kidney, brain, lung and liver. Murine PDESA is not inhidited by IBMX in
concentrations below 200 micromolar elther; the 1Csq for zaprinast is 28 micromolar
(Soderting ef al, J. Biol. Chem., 1998, 273 (19}, 15553-15558). It has been found
that PDESA is strongly expressed in some regions of the rat brain. These include
olfactory bulb, hippocampus, cortex, basal ganglia and basal forebrain (Andraeva st
al., J. Newurosci., 2881, 27 (223, 2088-8078). The hippocarnpus, cortex and basal
forebrain in particular play an important role in learning and memory processes.

Ag already mentioned above, PDESA is distinguished by having particutarly high
affinity for cGMP. PDESA is therefore active even at low physiclogical
concentrations, in contrast to PDEZA (Km=10 micromaiar; Martins ef al., J. Biol.
Cherm., 1882, 257, 1973-1879), PDESA (m=4 micromaiar; Francis ef al., J. Biol.
Chem., 1888, 255, B20-626), PDESA (Km=17 micromolar, Gillespie and Beavo, J.
giol, Chem., 1888, 263 (17}, 8133-8141) and PDE1TTA (Km=0.52 micromolar;
Faweelt of al, Proc. Nat. Acad. Scii, 2000, 97 (7, 3702-3707). in contrast to PDEZA
{(Murashima el al., Biochemisiry, 1890, 26, 5285-5292), the catalytic aclivity of
PLDESA Is not increased by cGMP because it has no GAF domain (cGMP-binding
domain via which the PDE activity is allosterically increased) (Beavo ef al., Current
Opinion in Cell Biclogy, #0040, 12, 174-179). PDESA inhibilors may therefore lead o

an incraase in the bhaseiine cGMF concentration.

This cutline will make it evident that PDESA engages into specific physiological
processes in a characteristic and unigus manner, which distinguish the role of

PDESA characterstically from any of the other PDE family members.

WO04089210 discloses 6-arylmethyl-substituted pyrazolopyrimidinonas which are
PDES inhibitors. The compounds do not have a non-aromsatic heterocyclic moisty in

the 1 position of the pyrazolopyrimidine.

WOO4088811 discloses heterocyciic bicycles as PDES inhibitors for the treatment of
diabetes, including type 1 and type 2 diabetes, hyperglycemia, dyslipidemia, impaired
glucose tolerance, metabolic syndrome, and/or cardiovascular diseass.

Other prior art is directed to chemically similar nucleoside derivatives. As exampies it
is referred 1o WO02057425, which discloses nucleosides derivatives, which ars
inhibitors of RNA-dependent RNA viral polymerase, or WC01080315, which

disclosss nucieosiae derivativas for the reatment of hepatitis C infection or
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EPO79657, which discloses compounds that serve as ribonucieoside analogues or
US520020568635, which discloses puring L-nucleoside compounds, in which both the
puring rings and the sugar are either modified, functionalized, or both. So the sugar

for example must show at least one esterified OH group.

WO06084281 discloses inhibitors of the E1 acitvation enzyme that have a sulfonamid
molety.

WOGE051944 discloses oxelans-containing nucleosides, for the treatment of
nucleoside analogue refated disorders such as disorders involving celluiar

orofiferation and infaction.

W(O9840384 discloses pyrazolopyrimidinones which are PDE1, 2 and § inhibitors
and can be employed for the treatment of cardiovascuiar and cerebrovascular
disorders and disorders of the urogenital system.

CH386 824, CH396 925, CH398 926, CH386 927, DE1147234, DE1148013,
GRBBAT726 describe pyrazolopyrimidinones which have a coronary-dilating effect and
which can be empioyed for the treatment of disturbances of myocardial blood flow.
US3732225 describes pyrazolopyrimidinones which have an anti-inflammatory and
plood glucoss-lowering effect.

DE24088006 describes styrylpyrazolopyrimidinenes which can be emploved as

antimicrobial and anti-inftammatory agents for the freatment of, for examole, cedema.

CBJECTIVE OF THE INVEMNTION

The above cited prior art makes it evident that changes in the substitution pattern of
pyrazolopyrimidinones result in interesting changes concerning biological activity,

respectively changes in the affinity towards different target enzymes.

Therelore it is an objective of the present invention to provide compounds that
effectively modulate PDESA for the purpose of the development of & medicament, in
particular in view of diseases, the reatment of which is accessible via PDESA

modulation.
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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.

Another objective of the present invention is to provide compounds that have a
favourable selectively profile in favour for PDE9YA 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 |,

N
4
R =~
; N
R =3

()

wherein

Hc is selected from the group of tefrahydropyranyi, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl;

R 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
tetrahydropyranyil,

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-, Cq_g-alkyl-O-, C,_s-alkyl-, CF30-, and CF3- ;
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R2 independently of any other R’ being selected from the group of H- and C_g-alkyl-,

and in cases R” is attached to a nitrogen which is a ring member of Hc, this R? shall
be independently of any other R?: H-, Cq.g-atkyl-CO-, C4.g-alkyl-O-CO-, C4 g-alkyl-,
phenyl-CO-, phenyl-0O-CO-, (C¢_g-alkyi}oN-CO-,

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

one another by one or more fluorine substituents;

R® being selected from the group of

H-, hydroxy and C4.g-alkyl-O-, whereby C_g-alkyl-O- may optionally be substituted by

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

R* and R® independently of one another being selected from the group of H-, fluorine,

and methyl;

xis0,1,2, 3or4
yis Oor1;

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 PDES.
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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

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

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

Substituent He is defined by the following definitions ﬁ(_:i, whereby the index i

describes the order of preference, ascending from &1 to more preferably (i.e. ﬂgz),

and so on;

He':

He is a mono-, bi- or tricyclic heterocycly! group, the ring members of which are

carbon atoms and at least 1, preferably 1, 2 or 3, heteroatom(s)}, which are selected
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from the group of nitrogen, oxygen and sulpnur, which is in the form of ~S{G), - with r
t ¢ y r

bemg 0, 1or 2, and

seid hetarocyclyl group is or comprises 1 non-aromelic, saturated, or
partly unsaturated monocyclic ring which comprises af least 1

heteroatem as ring member and

- said heterooyclyl group is bound o the scafiold by said 1 non-
aromatic, saturated, or partly unsaturated monocychic ring which

comprises at least 1 heteroatom as ring member.

He is & heterooyalyl group according to any of formulae L1 or L2 or L3:

formula L1

with
n=1,2 3%

X', %%, %2, independently from each other being CHa, CHRZ, CHR®, C(R?),, CRPRY
O, MH, NRz, or {0 with r = 0, 1, 2, whereby ot least oneg of Ki, Xz, x> is O, NH,
NR? or S(O),.

#: meaning that the ring is not aromatic while for n = 1, one bond within the ring
system optionally may be a double bond and for n = 2 orn = 3 one bond or two
bonds within the ring system oplionally may be (a) double bond(s), thereby replacing
ring-rmember bound hydrogen atoms. For each occasion the double bond preferably

is a C-C double bond. Preferably the ring system is saturated.
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The " represents the point of attachment (o the nitrogen atom of the pyrazolo ring of

formula 1

formula L2:

(ale)

with

A being the ring system of formuia 1.1,

£ being a 3, 4, 5 or 6 membered second ring system that is annslated o A and that

besides the two atoms and one bond it shares with 4 consists only of carbon atoms
10 and that may be saturated, partially saturated or aromatic; the substituents R? andior

53 , , :
R independently of each other and independently of each x, v, may be at ring 4 or

Ting £,

The two ring atoms that are shared by the two ring systems 4 and & both may be C-
15 atoms, both may be N-atoms or ong may be a C- and the ofher one may be a N-
atom. Freferred are two C-atoms, or one C- and one N-atom, and more preferred are

two C-atoms. The shared bond may be a single bond or a double bond.

formula 1.3

20
with

A, being the ring system of formula 1.1;
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Gbeing a3, 4, 5 or & membered second ring sysiem that is spiro fused to A4 and that
besides the one atom it shares with A consists only of carbon atoms and that may be
saturated or partially saturated,; the substituents R™ and/or R™ independently of each

other and independently of each x and v, may be at ring 4 or ring £.

He being a heterocyclyl group selectad from the group of

N 0 i 2
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He being the heterocycly! group according to formula L1 as defined above for };"j_g,;z.

=
‘ﬁ-J
by

o

2

-—m

Hc being the heterocycly! group according to formula L2 as defined above for Hg
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Hris @ monocyctic, non-aromatic, saturated heterocyclic group of 4 to §, preferably
5, 6 or 7 ring atoms, whereby said ring atoms are carbon atoms and 1, 2or 3
heteroatom(s}, preferably 1 heteroatom, the heteroatom(s) being selected from
oxygen, nitrogen and sulphur, the sulphur being in the form of — 8(0), - with 1 being

5 0, Tor2, preferably with r being 0 and whereby preferably said heterocyelic group
being attached to the scaffold by a carbon ring atom which is nat directly attached to

said ring heteraatom.

10 Mg is selected from the group of tetrahydropyranyl, tetrahvdrofuranyl, piperiding,
pyrrolidinyl and piperazinyl, whereby preferably the tetrahydropyranyt is 3- or 4-
tetrahydropyranyl, the tetrahydrofuranyl is 3-tetrahydrofuranyl, and the piperidiny! is

3- oF 4-piperidinyt.

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

pyrratidinyl, whereby preferably the tetranydropyranyl is 3- or d-tetrahydropyranyl, the

etrahvdrefuranyl is 3-tetrahydrofu 1—3*13/5 and the piperidinyt is 3- or 4-piperidinyl.

g,
3§f§ .

"X“

20 He g selected from the group of piperidiny! and pyrroliding, preferably 3- or 4-

pipericinvt and 3- pyrrolidinyt.
He'"

He is selectad from the group of tetrahydropyranyl and tetrahydrofuranyl, preferably

3~ or d-tetrahvdropyranyl and 3-tetrahydrofuranyl,

b
(]
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Substituent R is defined by the following definitions R reopemvcl/ i “, wherehy

. . . 1.0.% :
the index | describes the order of pre ference, ascending from K o more preferrad

1.0.2

ot o o . N T -
definitinns like B candsoonto B 70 B aud S0 O

iy 10T
R

R baing selected from the group of

Cog-aliyl-, Cog-ailkanyi-, ~atkynyl-, Cqg-alkyl-S-, Cyg-alkyl-8-Cqa-alkyi-, Ca
s-oycioalkyl-, Cyr-cycloalkyl-Cqs-atkyl-, Ca.r-cycloalkyl-Cog-alkenyl-, Car-cycioalkyl-
Co.g-atkynyl-, Ca y-heterocycloalkyl-, Cyr-heterocycloalky-Cqg-atkyl-, Cs.
s-heterooycioallkyi-Cos-alkenyl-, Cag-heterocycioalkyl-Cog-alkynyl-, aryl, aryl-Cq 5-
alkyl-, aryl-Cog-atkenyl-, aryl-Co.g-alkynyl-, heteroaryl, heteroaryl-Cq g-alkyl-,

heteroaryl-Co g-atkenyl-, and heteroaryl-Cog-alkynyl-,

where the above-mentioned members may optionally be substituted by one or more
substiuents independently of one ancther selected from the group consisting of
Auorine, chloring, bromine, iodine, oxo, HO-, NC-, OoN-, F3C-, HF 0~ FHC- FiC-
CHo-, FoC-0O-, HF2C-0-, HO-Cqgalkyl-, R'-0-Cog-alkyl-, R'%-8-Cyg-alkyl-, Cos
alkyl-, Cog-atkenyl-, Cog-alkynyl-, Cay-cycloalkyl-, Csz-cycloslkyl-Cqg-alkyl-, Cs
p-cycloaikyl-0- Car-oycloalkyl-Cog-alkyl-O-,  aryl, aryl-Cig-alkyl-,  bheteroaryl,
heteroaryl-Cqg-alkyl-,  hetercaryl-0-,  heteroaryl-Cog-alkyl-O-,  N-linked-pyridine-2-
one, N-inked-pyriding-2-one-Cqg-alkyl-, N-linked-pyridine-2-one-Cq g-alkyl-O~, Ca.
heterocycioaliyl-, Cap-heterocycloalkyl-Gqg-alkyl-, Cg,.;/_heterocycloa%kyi--@ with Ca.
s-heterocycioalkyl being bound to O via one of s ring C-aloms, Ca

7-hetarooycloalkyl-Cy g-alkyl-O- with Cag-heterocycloalkyl being bound to the {_31_5_

atkyi- via one of ifs ring-C-aloms, {Ryio}zi\iv, (R1 oM-Cqg-alkyl-, Yo, R0 5, R
COo-, RY0-0o- (R'OLN-CO-, (ROLN-CO-Cog-alkyl-, R -‘CG-{RW)E\E-, R'0.co-

(R'ON-Cg-alkyl, R'™%.CO-0-, R"”o_com@, R"0.CO-G-Crsaliyl-, R'C0-CO-
(R'ON-, ’r“?fOO—CO{F&”)N@T._6~aﬁkyi~, (R OVN-CO-0-Crg-alkyl-, (R'N-CO-RIN-
Cogaikyl-, RSOMROMN-, RO-SORIN-Cygalkyl-, (RT)N-80-(R'*N-Coe-

alicyl-, (R 7)aN-80,-, (R1)N-804-Cq g-alkyl-, andior Cyp-aliy-80s-,
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whereby any of the Cay-cydoalkyl-, Cgy-heterocycioalkyl-, aryl-, heteroaryl-, N-
linked-uyridine-2-one-, {R1'O);;-F\-EHC{}-C-;A@@EE<yl~ groups  mentioned  above  may
optionally be substituted by one or more substitients independently of one another
selected from the group consisting of fluoring, chiorine, bromine, HO-, NC-, OzN-,
F3C-, FHF,G-, FHG- FaC-CHy-, FaC-0-, HF2C-0-, Cay-hetercoycioalkyt-, R'%.0-Cy.
e-alkyl-, R17.8.Cogalkyl, Cogalkyl- (R7N- (R'OUN-Cogalkyl-, R'%0-, R'".g
R10.co-, R"Y0-CO-, (RPLN-CO-, (R)N-CO-Crg-atkyl-, R'°-CO-(R™MN-, R™-CO-
(RON-Crpakyl-, RECO0-, RY0-CO-0-, R°0-CO-0-Cigaliyl, R'70O-CO-

(R'N-, RPO-CO-RINC gatkyl-, (R1N-CO-0-, (RTV)N-CO-RIIN-, (RN

10 10 10

SO-(ROM- (R'ON-CO-0-Crgakyl-,  (RON-COARIN-Crgalkyl-, R'-S0,

10

RN R80-(RN-Cygealiyl, (RT7)N-80-(R™N-Crg-alkyl-, (R'%)2N-80-,

(R N-S0-Crg-alkyle, andior Cs g-allyl-SOs-

0.
R10-%

® being selected from the group of

Cq g-alkyl-, Cay-gycloalkyl-, Cxr-cyctoalkyl-Cyg-alkyi-, Cay-hetarcoycloalkyl-, Ca
7-heterocycloalkyl-Cqg-alkyl-, arvl, aryi-Cqg-alkyl-, helercaryl and heterosryl-Cqs-

atkyl-,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of ane another selected from the groun consisting of
fluorine, chloring, bromine, loding, oxo, HO-, NC-, Ooh-, FaC- HF 20, FHLC- F2C-
Choe, F3G-O-, HF20-0-, R -0-Cog-aikyl-, Crg-alkyl-, Cog-alkenyl-, Cog-alkynyl-, Cs.
7-oycioaltkyl-, Caor-cycloalkyl-Cqg-alkyi-, aryl, aryl-Cq g-alkyl-, heteroaryl, heteroaryl-
Co.g-alikyl-, N-linked-pyridine-2-one, N-inked-pyridine-2-one-Cqg-alkyl-, Cs
r-heterocycioalkyl-, Car-heterocycloalkyl-Cag-atkyl-, tetrahydrofuranyl-0-,
telrahydropyranyl-O-, piperidinyt-O- with piperiding! being bound to O via one of its

ring C-atoms, pyrrofidinyl-C- with pyrrolidinyl being bound to G via one of its ring C-
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atorms, (R'O)oN-, (RTN-Cyg-alkyl-, R1%0-, (RTN-C0-, (R™)N-CO-Crg-alkyl-,

R"-CO-R'N-, R"™-CO-RIN-Cg-alkyl-, R'°0-C0-0-, andior R*°0-CO-(R")N-,
whareby any of the Cag-cycioalkyl-, Cay-helerocycloalkyl-, aryl, hetaroaryl, N-linkad-
pyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrralidinyi-, (R

CO-Cyg-alkyl- groups mentioned above may optionally be substituted by one or more

substituents independently of one another selected from the group consisting of

fluoring, chiorine, broming, NC-, OsN-, FaC-, HFC-, FHC- FaC-CHp-, FsC-0O-

g

10 -

HELC-O-, Car-heterocycloalkyl-, R'-0-Crgalkyl-, Cogativl-, R'%-0-, R'.co-
Rm(}CO», benzyl-O-, and/or (T"'"ﬁ"),)i\i CO-, whaereby piperidinyl or  pyrroliding
preferably are substituted by R'%.co-.

1.0.3
£ S

F being selacted from the group of

phenyt, 2- 3- and 4-pyridyl, pyrimidinyl, pyrazoly!, thiazolyl, cyclopropyl, cyclobulyl,
cyciopentyl, cyciohexyl, cycioheptyt, cyclopentylmethyl, ethyl, propyl, 1-and 2-butyl-,

1-, Z- and 3-pentyl-, letrahydrofuranyl, and tetranydropyranyl,

where these groups may opticnally be substituted by one or more substituents
ndependently of one ancther selected from the group consisting of fluorine, chioring,
broming, icding, oxo, HO-, NC-, Cig-alkyl-0-, Cqs-alkyl-, Car-cycloalkyl-, Co
7-cycloalkyl-O-, Car-cycloalkyl-Ciz-alkyl-O- CFa0-, CF3-, Cs y-heterooyeloalkyl-, Cq
7-heterocycloalkyl-Cog-alkyl-, HO-Cqg-alkyl-, oxadiazolyl, oxazolyt, isoxazotyl,
triazolyl, thiazolyl, pyrroiyl, furanyt, pyrazolyl, pyridyl, pyridaziny!, pyrimidinyl, {F{m}zi\&—
CO-Crg-alkyl-, (R')oN-CO- andfor phenyi,

whareby the oxadiazolyl, oxazolyl, isoxazolyl, friazolyl, thiazolyl, pyrrolyt, furanyl,
pyrazolyl, pyridy!, pyridazinyl, pyrimidinyl and phenyt group mentioned above may
optionally e substiiuted by ene or maore substituents independantly of one another
selected from the group consisting of fiuoring, CHs-, CF g+, CH30-, CF30-, HaNCO-,

NC-, moroholinyl and/or benzyl-O-.
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1.0.4,

r! being setected from the group of

phenyl, 2-, 3- and 4-pyridyi-, cyclopropyl, cyclobutyl, cyciopentyl, cyclohexyl, ethyl, 1-
and Z-propyl, 1- and Z-butyl-, 1-, 2- and 3-pentyl-, tetrahvdrofurany! and

tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents
independently of one another salected from the group consisting of flucrine, chioring,
bromine, iodineg, oxo, NC-, Cqg-alkyl-0O-, Cig-alkyl-, Cr30-, CF3-, oxadiazolyl,

triazolyl, pyrazolyl, furamy!, pyridyl, andior pheny,

whereby the oxadiazolyl, tniazolyl, pyrazolyl, furanyl, pyridyl and phenyl group
mentionad above may optionally be substituted by one or more substituents
indepandently of one ancther selaectad from the group consisting of Aucrine, CHa-,

CHR0-, HNCO- andior NC-.

)

et
=3
—-

et . )
' being selected from the group of

Crg-alkyl-, Cog-alkenyl-, Cog-aikynyl-, Cyg-alkyl-8-, Cyg-atkyl-S-Cq g-alkyl-, Cx

eycioalkyl-, Car-oyoloalkyl-Cqg-alkyl-, Cay-cycloalkyl-Cog-alkenyt-, Cy7-cycioaliyl-

Cog-atkynyl-, Cay-heterocycioalkyl-, Co-heteroeycioalkyl-Cq g-alloyl-, Cs.
-heterooycioaliyl-Cog-alkenyl-, Car-heterooycloalkyl-Cog-alkynyl-, arvl, aryl-Cos

atkyl-, hetercaryl, and heteroaryt-Cg-alkyl-,

where the above-mentionsd members may optionally be substituted independently of
one another by one or more substiluenis selected from the group consisting of

fuoring, chlaring, bromine, HO-, NC-, OpN-, FaC-, HELC-, FrbCe F3C-CHy-, F4C-0-,

HE.C-0-, HO-Crgakyl, R“0-Cogalkyl R"Omf;»‘wc-y_,@--alkyi—, Cog-alkyl-, Ca
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7-cycloalkyl-, Caz-cydloalkyl-Cqg-alkyl-, Caz-cycloalkyl-O-, Cap-cycloalkyl-Cq g-alkyl-
O-, aryl, aryl-Cyg-aikyl-, heteroaryt, heteroaryl-Cqg-alkyl-, heteroaryl-O-, heteroaryl-
G g-alkyl-0-, Ca -heterocycloatkyl-, Ca7-hetercoycioalkyl-Cqg-alkyl-, Ca.
7-heterocycioatkyl-O- with Caz-heterooycioalky! being bound o O via one of #s ring
C-atoms, Cay-heterceysioalkyl-Cqg-alkyl-O- with Cay-heterccycioalky! being bound
to the Gre-alkyl- via one of its ring-C-atoms, (R'O1N-, (RTLN-Cos-alkyl-, R'%0-,
R".s-, R"™.CO-, R"°0-CO-, (R™RN-CO-, (R™N-CO-Cogalkyl-, R'°-CO(R'IN-,

10

R'.CO-RN-Crgalkyl, R'%CO-0-, R"70-C0-0-, R"°0-00-0-Cigalkyl-, R0
y y

CO-(R'ON-, R'0-CORCIN-Crgalkyt-, (ROLN-CO-O-Cogalkyl-, (RN-CO-
(RION-Cog-alkyl-, R'-S0x-(R"N-, R7-80,-(R™)N-Cyg-alkyl-, (T LN-80,-(R"OIN-

Crg-alkyl-, (R HN-800-, (R N-805-Cyg-aliyl-, and Cqg-alkyl-SO-,

whareby any of the Car-cycloalkyl, Csr-heterooycioalikyl-, aryl-, hetercarvi-groups
mertioned above may optionally be substituted by HO-, NC-, OpiN-, Fa3G-, HFC-,

9.0-Cogalkyl-, R-5.Cy.

FHoG- FaC-CHae, FaC-O-, HF2C-0-, HO-Cypg-alkyl-, R
g-alicy-, Crg-alkyi-, (R'OoN- (R'pN-Cogaliyl-, R'-0-, R'%s- R"co- r"0-co-,
(R'ON-CO-, (R"N-CO-Crealkyl-, R-CO-R'IN, RCO-(R'ON-C g-alikyl-,

R'700.0- RY0C0-0-, R90CO-0-Ciealkyi-, RY0-coRYN. RP0cO-

0

(RUON-Crgalkyl-,  (RON-00-0-, (ROLN-CO-RN-,  (R™LN-80,(R"O
(R'N-CO-0-Crgalkyl-, (R TN-COR™N-Cogalkyl-, R'°-80-R'ON-, R'°-80,-
(RION-Cypaliyi-, (RM)oN-S00-(R'IN-Crg-aliyl-, (RTULN-505-, (R'HN-SO5-Crp-

atkyl-, or Crg-alkyl-5Co-.

R"ﬂ.?.:

&' heing selected from the group of

Cqgralkyl-, Csz-cycloalkyl-, Cay-cycloalkyl-Cqz-alkyl-, Cgo-heterocycioalkyl-, aryl

and heteroaryl,
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where the above-rmantioned membars may optionaily be substituted independentty of
one ancther by one or more substituents selected from the group consisting of
fluoring, chioring, bromine, HO-, NC-, OaN-, FaC-, HF G- FHoC- FoC-CHyg-, F3G-0-
HF,C-O-, HO-Cyg-alkyl, R'°-0-Cqg-alkyl-, Crs-alkyl-, Cay-cycioalkyl-, O
7-cycloatkyl-Cyg-atkyl-, arvl, aryl-Cig-alkyi-, heteroaryl, heteroaryl-Cg-alkyl-, Co
-heterocycloaliyl-, Cqr-heterocycloalkyl-Cq g-atkyl-, tetrahydrofuranyl-O-,
tetrabydronyranyt-0-, piperiding-C- with piperidiny! being bound o O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidiny! being bound to O via one of its ring G-
atoms, (RN, (R“’agf\imcwaw-, R0 (R'N-CO-, (RTYN-CO-Cg-alkyl-,
R CORIN-, RICO-RIMN-Crgalkyle, RTMO-CO-0-, and R'°0-00 ~(Fim}§\i~;
whareby any of the Cav-oycioalkyl-, Csy-helerocycloalkyl-, aryl, hstercary!,
tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyi-groups mentioned above
may opt‘imaRy be substituted by NC-, OoN-, F30-, HFC-, FHC- F3C-CHp-, FaC-0-,
10

HF,C-0-, R'-0-Cpgalkyl, Crgalkyl-, R'%0- R'%.co-, B"0-00-, or (R""1LN-CO-,

whereby piperidiny! or pyrrolidiny preferably are subsiituted by R Y.co-.

2
RO
R being sefecled from the group of

phenyt, 2-, 3- and 4-pyridyl, pyrimidinyl, pyrazoiyl, thiazolyi, cyclopropyl, cyclobuivi,
cyclonentyl, cycloheaxy, cycloheptyl, cyclopentyimeathyt, ethyl, propyt, T-and 2-butyl-,
1-, 2- and 3-pentyl-, tetrahydrofuranyvt and tetrahydropyranyl,

where these groups may optionaily be substifuted by ans or more substituents
selected from the group consisting of HO-, NC-, Cyg-alkyl-O-, Cygalkyl-, T
7-oyoloalikyl-O-, Cay-cycioalkyl-Cqa-alkyl-C-, C30-~, CF3-, fluoring, chlorine, bromine,

Cs.7-heterocycioatkyl- and Car-heterooycloatkyl-Cy g-alkyl-.

1.4,

ey
e
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phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cycicbutyl, cyclopeniyl, cyclohexyl,
cycloheptyl, Lyaiou:rﬁyimeth v, ethvl, propy!, 1- and 2-butyl-, 1-, Z- and 3-pentyl-,

tetrahydrofuranyl, and tetrahydropyranyl,

where thase groups may aplionally be substituted by one or more substituents
selected from the group consisting of NC-, Cqg-alkyl-O-, Cyg-alkyl-, CF30-, CF3- and
helogen {the halogen preferadly being selected from the group of fluoring, chiorine,

and bromine).

o . - 2.0k 2.
defined by the following definilions K™, respectiy fc,iy R

Orptional substituent B is
whereby the index k describes the order of preference, ascending from 25 1o more

preferred definitions (ke B, and so on:

201,
R independently of any othe R b being selected from the group of
H-, fluoring, NC-, F3C-, HF G-, FHRO- F30G-CHy-, carboxy-, Cqs-alkyl-, Core-alkanyl-,

Comgmatkynyl-, Cpgralkyl-3-, Cag-alkyl-8-Crz-alkyl-, preferably Cqrs-atkyl-5-Cp 5-alkyl-,
Ca.7-cycloalkyl-, Cyr-cyoloalkyl-Cyg-alkyl-, Car-cycloalkyl-Cog-alkanyl-, Ca
7-cycioalkyl-Co g-atkynyl-, Car-heterocycloalkyl-, Car-heterocycloalkyl-Crg-alkyl-, Cs
7-heterocycloaliyl-Co e-alkenyl-, Cay-heterocydioalyl-Cog-alkynyl-, aryl, arvl-Cos-

e el

atkyl-, aryl-Co g-alkenyl-, aryl-Co.g-alkynyl-, heteroaryi-, heteroaryl-Cg-atkyl-,
heteroary! -Co s-alkenyl-, heteroaryl -Co.g-alkynyl-, R'7-0-Cp z-alkyl-, (R'ON-, RTP0-
£0-, (R'ON-co-, R1-CO(RN-, R-Co- (R™)LN-COR M-, RT-0-CO-(R")N-

’ ’?10602 (_,Jaﬁ\g , Cqp-alkyl-80- and oxo,

where the above-mentionad members may optionally be substituted by ong or mors

substituents independently of one another selected from the group consisting of
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fluorine, chioring, broming, NC-, OsN-, Fal- HE O FHoO- F3C-CHy-, HO-Cys-alkyl-
 Cagalkyl-O-, Cog-alkyl-O-Cog-alkyl-, Cpg-alkyl-, (R'N)oni-, (R')N-C o z-alkyl-, and

and in case R* is attached 1o a nitrogen which is a ring member of He, this R shall
be independently of any other R”: H-, FaC-CHp-, HFC-CHy-, Cqg-alkyl-, Co-g-alkenyl-
, Corg-alkynyl-, Cqg-alkyl-S-Cqa-alkyl-, Caq-cycioalkyl-, Caz-cycloalkyl-Cqg-atkyl-, C
s-cycloalkyl-Cog-alkenyl-, Cyr-cydloalkyl-Cog-alkynyl-, Car-heterocycloalkyl-, Ca.
7-heterocycloalkyt-Cqg-alkyi-, Car-heterceycloalkyl-Cog-alkenyl-, Ca.
~heterocycloalkyl-Cog-alkynyl-, aryl, aryl-Cq s-alkyl-, heteroaryt, hateroaryl-Cqg-alkyl-

«'EO

 R'.0-Cygalkyl-, R10-CO- (R)M-CO-, B-CO-, R™-80,-, or Cy.g-alkyl-80y-,

where the above-mentionad members may optionally be substituted by one or more

substituenis independently of one ancther selected from the group consisting of

fuoring, HO-, NG-, OoN-, FaC-, HF oG-, FHaC- F3C-CHyp-, HO-Crg-alkyl-, R -0-C.
salkyl-. Gogatkyl- R'7-0n, (R0, (R7N-Cog-alicyi-, and (R'O)N-CO

2.1

R
=5 independently of any other F? being selected from the group of

H-, fluorine, NC-, FaC-, HFoC-, FHRU- F3C-CHy-, carboxy-, Crg-atkyl- (preferaply Co.
g-alkyly, Cogratkenyl-, Co-g-alkynyl-, Cog-alkyl-8-, Cog-alkyl-5-Cqa-alkyl-, Cy
7-cycioatkyl-, Cs 7-oycloaikyl-Cq g-aliyl-, Car-cycloalky!-Cos-alkenyt-, Car-vycioalkyl-
Co.s-atkynyl-, Cop-heterocycloalkyl-, Ca7-hetarocycioalkyl-Cqg-alkyl-, Ca.
s-heterocycloalkyl-Cog-alkenyl-, Cxr-heterooycioalkyl-Cog-alkynyl-, aryl, ary-Cie-
alkyl-, hetercaryl, h@teroarylmcj_5~aiky§~, =¥ ~O~C‘9 s-atkyl-, { R" YolN-, =X OwCO—,
(R19N-Co- RCCOR N, RYCO- (RN-CO-RON-, B-80,-(ROn-, and

Cra-altkyl-500-,
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where the above-mentioned members may oplionally be substituted independently of
one another by one or more substiivents selected from the groun consisting of
fluoring, chioring, broming, NG, OaN-, FaC-, HF oG-, FHaC- FaC-COHa-, HO-Cyg-alkyl-
| Cog-alkyl-0-Crgakicyl-, Cyg-allyi-, {rﬁ’“} b (RN-C sl and (RT7N-CO-,

and in case R*is attached to 2 mitrogen whicn is a ring member of #He,
this ®° shall be independently of any other R r-, FaC-CHg-, HF2C-CHa-, Cyg-alkyl-,

.‘

Comg-alkenyl-, Co-g-alkynyl-, Cqg-altkyl-5-Cia-aliiyl-, Gag-cycloatkyl-, Csy-cycloallvi-
Ca.g-alkyl-, Cay-vycloalkyl-Co g-alkenyi-, Car-oycloalkyl-Cog-alkynyl-, Ca

»-haterccyciaallkyl-, Cy - m,usrewr!aaiifwl Cys-alkyl-, Cay-heterocycloalkyl-Cyg-

-

atkenyt-, Cy7-heterocycioatky!-Cy g-alkynyl-, aryl, arvl-Cq g-alkyl-, hetemaryh
hetercaryl-Cqg-alkyl-, R'"-0-Cygalkyl-, R°0-Co-, (R"on-co-, R'co- r.50,

or Cygalkyl-505-,

where the above-mentioned members may optionatly be substituted independently of
one another by one or more substituents selected from the group consisting of

. - N N . 10
fiuoring, HO-, NC-, OgN-, F3C-, HEFC-, FHC- F3C-CHp-, HO-Cqg-alkyl-, B 7-0-Cq.

g-alkyl-, Crg-alkyl-, R1%-0-, (RTN-, (R™)N-Cys-alkyl-, and (R'P)N-CO-.

R independently of any other =% being saelected from the group of
H~, fluoring, FaC-, HF-0- E—'H-;g{}‘ FaC-CHy-, Cqg-alkyl- (preferably  Cog-alkyh),

(ROLN-CO- and R'C-CO-(R®

where the above-mentioned members may oplionally be substituted by one or more

substifuents selected from the group consisting of fluoring, chioring, broming, NC-,
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OuN-, Fgle, HF2G-, FHG- FaC-CHpr, HO-Crg-alkyl, Cyg-alkyl-0-Cogalkyl-, Cie-

10 10

alkyl-, (RN (RTN-C 5-aliyl-, and (R )N-CO-,

and in case R is altached o a - nitrogen which is a ring rnember of He, this R% shall
pe independently of any ofher R H-, F3C-CHy-, HFC-CHp-, Cye-alkyi-, Cax
oycloalkyl-, Cyr-cycioalkyl-Cyg-alkyl-, Cay-helerccycloalkyl-, Cy-heterocycloaikyl-
Crg-alkyl-, aryl, arvl-Cag-alkyl-, hetercaryl, heteroaryl-Cq g-alkyl-, Rm~0~61_3~aiky{-,

0000, (R1LN-00-, R'-CO-, or Cig-alkyl-80,-,

where the above-menticned members may optionaily be substituted independently of
one another by ong or more substituents salected from the group canséstmq of
fivoring, HO-, NC-, OoN-, F3C-, HF2C-, FHC- FaC-CHy-, HO-Cq g-alkyl-, R".0-Cy.
s-aliyl-, Cpa-alkyl- R0 (RON-, (RTN-Cogalkyl, and (R'71N-CO-.

gy 2 . L E Z b 2 " H ER - s
& independently of any other R” being selected from the group of

H-, fluoring, FaC-, HF:C-, FHyC- F3C-GHa Gigalkyl- (preferably Coe-alil),
(RN-CO- and R'-CO-(RN-,

where the above-mentioned members may optionally be substituted independently of
one ancther by one or more substituents selected from the group consisting of

fluorine, chloring, bromine and Cqg-alkyl-,

and in case R” is attached 1o & nitrogen which is & ring member of He, this R shall
be independently of any other R% H-, FsC-CHyp-, HF2C-CHp-, Crgealkyl-, Ca
s-cycioatkyl-, Gy 7-cycioalkyl-Cqg-alkyl-, Car-heterocycloalkyl-, Csr-heterooycloalkyl-
Cae-alkyl-, aryl, aryi-Cog-aliyl-, heteroaryl, heteroarny-Cyg-aliyl-, R'%-0-Cqs-alkyl-,

1000, (R™LN-CO-, R'O-CO-, or Cre-alkyl-505-,
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where thesa substituents may optionally be substituted independently of one another

by one or more substituents selected from the group consisting of fluorine and Cag-

Y]

Hoyl-

5
NN
4

. oy £ . ;
R° independently of any other 2" being selected from the group of

H- and Cqg-alky!- (preferably Che-alkyl),

and in case R%is attached to a nitrogen which is a ring member of He, then R* shall
, 2 10 : 10
e independently of any other R H-, Cig-alkyl-, R 0O-CO-, (Rw);gf\i—u)—, %\’WQO«,

phenyl-CO- and phenyl-O-CO-,

whare the above-meantioned members may optionally be substituted independently of
one another by one or more substiluents selected from the group consisting of

fluoring and Cqg-atkyl-.

2. . , 2, . : ,
R independently of any other R” being selected from the group of H- and Cq.g-alkyi-,

and in case B is attached to a nitrogen which is a ring member of He, this R? shall
De independsantly of any other R? H-, C1-6-alkyl-CO-, C1-6-alkyl-0-CO-, C1-8-alkyi-,
phenyi-CO-, phenyl-O-CO-, {(C1-6-allyliaN-CO-,

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

one another by one or morea fluorine substituents.
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Optional substituent )™ is defined by the following definltions B whereby the index |

describes the order of préference, ascending from (e, R T} o preferably {Le. =5 ?),

and so on:

10
e

r? veing selected from the group of H-, hydroxy and R 7-O-.

T
nk

&7 being selected from the group of H-, hydroxyl and Cyg-alkyl-O-, whereby Cq
s-atkyl-O- may opticnally be substituted by aone or more flucrineg, chicrine, bromine

and HO-,

N . 5 . . . o A5,
Substituents R and R® are defined by the following definitions ™™™ whereby the
4751

index m describes the order of preference, ascending from (Le. R to preferably

452
(s ®77%), and 50 on:

e " 5- e 1 H 4 g 4
2% and R independently of one ancther being selected from the group of H-, flucrine,

Fal-, HF20- FH2C- and Coa-alkyl-,

Fa
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5

oot o e b o . : :
2 oand R together with the carbon atom to which they are bound form a 3- o 6-

few

rmemberad cyclcaliy! grous,

where the above-mentioned members including the carbacydhic ring formed may
optionally be substituted independently of one anather by one or more substituents
selacted from the groun consisting of

fluoring, HO-, NC-, OpN-, F3C-, HF0-, FHoC- FaC-CHp-, HO-Cqg-alkyl-, CHs-G-Cy.

s-aikyi-, -atkyl-, Cyg-atkyt-0O- and {8 g-alioyl-)oN-CO-

4152,

la=d

=

4 e o ,
1" and B independently of ong another being selected from the group of F-, fluorine

and mainyl.

RMS.B :

4 ) \
B and 1 being H-.

L0

- " =10 o " . . LSO
Substituent 27 is defined by the following definiions R, respectively R

wigreby the index n describes the order of preference. The preference ascends from

g 10,01 8.8.4
LY

, o1 o 0.4
¢ preferably i ,and sconup o R

0.0,
R :

.40 w0 .
i independently from any other =¥ being selected from the groud of

H- (but not in case it is part of a group being selecled from Rm‘{}-COa r1° -500- or
R'7-CO-), Fal-CHa-, Crg-alkyl-, Cog-alkenyl-, Car-cycioalkyl, Gy r-oycloalkyl-Coy-
atkyl-, Caz-heterocycloalkyl-, Crr-heterocycloatkyl-Cqg-alkyl-, aryl, aryl-Cq s-alkyl-,

hetercaryt, and heteroaryl-Cy.-alkyl-,
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and in case where two B'C groups beth are bound to the same nitrogen atom they
may tegether with sald nitrogen atom form a 3 o 7 membered heterocycloalkyt ring,
and wherein ong of the -Chg-groups of the neterccycloalkyl ring formead may be
replaced by -O-, -8-, -NH-, -N(Czg-cycloalkyl}-, -N{Cs.g-cycioalkyl-Cq 4-alkyly- or -
M{Cq q-alkyl)- preferably, and in particular preferably in case of (Fim)zi"\LCOq these
two 110 togather with sald nitrogen atom they are bound fo form a group selscted
fromm  the  group of piperdingl, piperazinyl, pyrrolidingt,  morpholinyl and
thicmorpholinyt,

and

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selectad from the group consisting of
fluoring, chlorine, bromineg, HO-, NC-, OoN-, F3C- HF2C-, FHC- F4C-CHy-, HO-CH.

g-atkyl-, CHa-0-Cq g-alkyl-, Cqg-alkyl- and Cyg-alkyl-O-.

L0002,

R ndependantly from any other R being selected fram the group of H- {but not in
case itis part of a group being selected from FEWO—CO-, RmmSOy or RW{ZQ}, .

g-alkyl-, Ca.7-cycloatiyl-, Car-oycloalkyl-Cqs-atkyl-, aryl and heteroaryl,

and in case where two R groups both are bound o the same nitrogen aformn they
may together wilh said nitrogen atorn form a 3 fo 7 membered haterocycloalky! ring,
and wherein one of the -CHy-groups of the heterocycloalky! ring formed may be
replaced by -O-, -NH-, -N{Czg-cycloatkyl)-, -N(Cag-cycioallyl-Cqsalkyl)- or -N{Cq.4-
alkyly-

and preferably, and In particular preferably in case of {Rw)gNm(JOu, these two R'°
together with said nitrogen atom they are bound o form a group selected from the
group of piperidiny!, piperazinyl, pyrrolidinyt, morpholinyt and thicmaorpholinyt,

and
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whare the sbove-mentioned members may optionally be substitufecﬁ by one or more

substituents independently of one another selected from the groun consisting of

fluoring, NC-, Fal-, HF2C-, FHC- FaC-CHg-, CH3-0-C oy gralkyl-, Cygeaikyl-, and Cy.
-atkyl-O-.

LD 10, . :
B ndependently from any other 87 bemng selected from the group of

&

H- (but not in case it is part of a group being salected from RWOOwC{}w, Rm-m:ﬁj(ﬁ}gn or
R".co- 3 Cos-alkyl-, Caz-oycloalkyl-, aryl and hetercaryl, preferably aryl is pherny!
and also preferably hetercaryl s selecied from the group of oxadiazolyl, oxazoivl,
isoxazolyl, tnazolyl, thiazolyl, pyrrobd, furanyl, pyrazolyl, pyridyl, pyridazinyl, and
pyrimidinyl;

wheare the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluoring, F3C-, HF:C-, FHC- FaC-Chy-, CH3-0-Cqg-atkyl-, qu@malkyim, and Cqg-alkyl-
O-.

1 10-0.4,

w10 4148 . . .
R independently from any other R being selected from the group of Cog-atkyl-,

10

X \ . , , , y 10, .
phenyt and pyridyl and in case R is a substituent of a nitrogen atem R is selected

from the group of H, Cog-alkyl-, phenyl and pyridyi;

wheare the above-msntiohed members may optionally be substituted by one or more
substituents independently of one ancther selected from the group consisting of
fluoring, FaC-, HFL0- FHal- F30-CHy-, CH3-0-Cqg-ailiyl-, Cyg-alkyl-, and Cq g-alkyl-
Q-

%?"Z 0.0.5:
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R independently from any other R being selected from the group of mathyl-
" . . 10 . . S e 10

ethyl- and tert.-butyl, and in case ® ' is & substituent of a nitrogen atom & is

selected from the group of H, methyl-, ethyl- and tert.-butyl;

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

one another by one or more flucrine(s),

2101,

LS

R independeantly from any other ' being selected from the group of H- (but notin
case it is part of a group being selectad from FE?OO—C(}, RM~SOQ~ or Fiw-»C&), FaC-
Chy-, Gqgalkyl-, Cos-alkenyl-, Csy-cycloalkyl-, Ca.r-cycloaliyl-Cy_s-alkyl-, aryl, aryl-
G

s_z-alicyl-, heterdaryl, and hetercaryl-Cys-alkyl-,

and in case where two R groups both are bound o the same nilrogen atom they
may together with said nitrogen atormn form a 3 o 7 membered haterocycioalky! ring,
and wherein one of the -CHp-groups of the helerocycioalkyl ring formed may be
reptaced by -O-, -5- -NH-, -N{Cz.g-cycloalkyl)-, -N{Csg-cycloalkyl-Cq s-atkyly- or -
N{Cq.4-alkyl}- preferably, and in particular preferably in case of (Rm)zi\i—COm, these

e 10 ey ,
two R groups together with said nitrogen atom they are bound o form a group

selected from piperidinyt, piperaziny!, pyrrolidinyl, morpholiny! and thiomorpholinyt,

and

whers the above-mentioned members may optionally be substituted independeantly of
one another by one or more substituents selected from the group consisting of
fluoring, chlerine, broming, HO-, NC-, OaN-, 30, HF 20, FHG- F3C-CHp-, HO-Co.

g-alkyl-, CHs-0-Cqg-alkyl-, Cog-alkyl- and G g-alkyl-0-.

10.2.
R

o 10 ; . - . 10 . o T £
R independently from any other &' being selected from the group of
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Cag-atkyl-, Ca-cycloalkyl-, aryl and heteroaryt,

snd in case where two R groups both are bound to the same nitrogen atom they
may together with said nitrogen atom form a 3 o 7 membered heterocycloalkyl ring,
and wherein one of the -CHy-groups of the heterocycloalkyl ring formed may be
replaced by -O-, -NH-, -N{Cs g-cycloalkyl}-, -N(Cag-cycioalkyl-Cq g-alkyl) or -N{Cs4-
alkyl}- preferably, and in particular preferably in case of {R1G)'2'F\§~C{)-v, these two R'°
together with said nitrogen they are bound to form a group selected from piperidiny,
oiparazinyl, pyrrolidinyl, morpholinyt and thicmorpholinyl,

and

where the above-mentioned members may optionally be subsfituted independently of
one another by one or more subsiituents selected from the group consisting of
fluoring, NC-, Fal-, HE;C- FHRC- F3C-THz-, CH3-0-Cg-alkyl-, Cyg-alkyl-, and Cq.
sratkyl-O-.

0.3,

oz
A

By O 10 . ! :
B independently from any other B baing selected from the group of

Crgralkyl-, Cap-cycloalkyl-, aryl and heteroary

where the above-mentioned members rmay optionally be substituted independently of
one ancther by one or more substifuents selected from the group consisting of
flucring, Fal-, HFLC- FHZC- F3G-CHy-, CH3-0-Cy g-alkyl-, Crg-alkyl-, and Cug-alkyi-
O-.

Ri[’m‘i_

@' independently from any other e being selected from the group of Cg-alkyl-,

phenyl and pyridyl
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where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of
fiuorine, FaC-, HF20-, FHoC- FaC-Cia-, CHa-0-Cqg-alkyi-, Cog-aikyl-, and Cy g-alkyl-

G-

¥ = 0,1, 2 3ord preferably x = 0, 1 or 2, more preferably x = 0, 1 and more

refarably x = 0; if not specified otherwise in the context;
y =0, or 1, preferably v = 0, i nol specified otherwise in the context;

with the provise for each applicable embodiment G? formula b of the invention - such

as for example embodimants that comprisge g%jg and j{fgj;‘j - that

i He is oxetanyl, which is bound via the carbon atom next o the oxygen of the

oxetanyl, there is no substituent attached o sald carbon atom via

- ! O Sy s
The values of x and v are independent from each other.

- R . . Ay ..
Mhe indexsymbols i, , kK, ELm,nin R I R sie. are indices, sach of which shall hav

. . , - . ) 1 mik
the meaning of an integer figure: 1, 2, 3, alc. so that each R LR ale represents a
characterised, individual embodiment of the corresponding substituents for which

R 2K

st are the definitions.

So given the above definitions, a generic: c:;eniu's of compounds according 1o Tormua |

is fully characterised by tha term (I PT RAE R R ROy yif for each letter |, §, K,
Y 14

4, moand noan individual figure s given whereby ~ i not indicated otherwise in &
specific context - for each such embodiment (”‘1(‘ R R R gYOM i‘%m’”) x shall be
0,1, 2, 3ord preferably x = 0, 1 or 2 and y shall be § or 1 and with the proviso for

each applicable embodimant of formula | of the invention that i He 1s oxetanyl, which
is bound via the carbon atom next o e oxygen of (e oxetanyl, there is no

substittent attached © said carbon atom via a -CHa- group
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In other words, each embodiment (Hg' R R™ R RY™ ™™ represents a fully
characterised genius or subset genius according o the general formula |, le. a
generic genius of compaounds that is sublect of the prasent invention.
JED

. o ’i A . e H
Sueh embodiment defines the variables Mg, R, R R R , R® and if applicable &

of formula | and wherein - if not in a specific context indicated otherwise - x shall ba

o

1,2, 3ord, preferably being G, 1 or 2 and y shall be 0 or 1 and with the pmviao for

is bourd vig the carbon atom next (o the oxygen of the oxetany!, there is no

substituent attached to said carbon atom via a -CHa- group.

in a ist general aspect of the present invertion, the compound or sormpounds of the
& P £ ; &

present invention is (are) defined by the following embodiment according to the

general formuia | characterised by

120,15y 31 A8 4 0, 10,0,1

,,,,,, T T

¥ independently rom ofany yix =0, 1,2, 3or 4, preferably x =0, T or 2

v independently of any x; y = 0 or 1,

and pharmacautically acceptable salis and/or solvates and/or tautomeres sin.
¥

ihareof,

with the proviso that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via a -CHo-

SpAacer.
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According fo the above, this means that the 1st aspect of the present invention is

refated to compounds according to general formula |

with

He as defined by Hg

r' as defined by R0 i

2 . o1,
R as defined by 1

=’ as defined Dy Rt

4 4 . Al5 4
R and Ras defined by | ;

10 %‘ISG 1

oy

as defined by §
x independently from of any yv: x being 0, 1, 2, 3or 4, preferably x = 0, 1 or 2;
y independently ofany x y = 0 or 1,

and pharmaceutically arc@pubk salts and/or solvates and/or tautomeres ste.

tharaof;

with the proviso that
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Thus this 1st asopect of the inventions is defined as a compound according o

general formula |

5 with

e s a mono-, bi- or ieyelic hetarocyelyl group, the ring members of which are

carbon atoms and at teast 1, preferably 1, 2 or 3, heteroatom{s}, which are selected

i

o the groun of nitrogen, oxygen and suiphur, which s in the form of ~5{0}), - with

16 being 0, 1or 2, and

- said neterocyciyl group is or comprises 1 non-aromatic, saturated, or
partly unsaturated monocyciic ring which comprises atieast 1

hateroatom as ring membear and

sgid heterccycivi group is bound fo the scaffold by said 1 non-

"
LA

aromatic, saturated, or partly unsaturated monocyclic ring which

comprises at least 1 heteroatom as ring mamber;

4 .
R being selected from the group of

Cq_g-alkyi-, Cog-alkenyl-, Gy g-alkynyl-, Gy g-alkyl-5-, Cyp-alkyl-S-Cqz-alkyi-, Cs.

20 roycloalkyl-, Csor-cycioalkyl-Cq g-atkyl-, Car-cycloalkyl-Cog-alkenyl-, Caz-cycioalkyi-
Cogralkynyl-, Csy-heterocycloatkyl-, Ca7-heterooycloalkyl-Cy g-atkyl-, Ca.
heterocvaloalkyl-Cog-alkenyl-, Cyr-heteroeycioalkyl-Cog-alkynyl-, aryl, aryl-Cq.e-
atkyl-, aryl-Co g-alkenyl-, aryl-Cog-alkynyl-, heteroaryl, heteroamyl-Cq_g-alkyl-,

heteroarvi-Cog-alkenyl, and helercary-Co g-alkynyl-,
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where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selectad from the group consisting of
fluoring, chiorine, bromine, iodine, oxo, HO-, NC-, GsN-, F3C-, HFC-, FHC- FiG-
CHo-, Fo0-O-, HF20-O-, HO-Cogalkyl-, R'-0-Crgalkyl, R'%S-Crgakyi-, Cre
alkyl-, Cog-alkenyl-, Cogalkynyl-, Caz-cycloalkyl-, Cag-cycloalkyl-Cqg-alkyl-, Cs
roycloaliyl-O-,  Cyy-oyoioalkyl-Cig-alkyl-O-,  aryl,  aryl-Cqp-alkyl-,  heleroaryl,
neteroaryl-Cqg-alkyl-, heteroary!-0-,  heteroaryl-Cyg-alkyl-O-,  N-linked-pyridine-2-
one, MN-linked-pyridine-2-one-Cg-alkyl-, N-linked-pyridine-Z-one-Cq_g-alkyl-O-, Cs.
haterocycioalkyl-, Car-heterocycloalkyl-Cqg-alkyl-, Cay-heterceycloalkyl-G- with Ca
7-heterocycloalkyl  being bound to O via one of s ring C-atoms, Cs
r-heterocycloatkyl-Cq g-alky-O- with Csy-heterocycioalkyl being bound to the Gy

alkyl- via one of its ring-C-atoms, (R'%)oN-, (R')N-Cyg-alkyl-, R'%-0-, R"%-5-, R’O—

co-, R'0-Co- (R7RN-CO-, (ROLN-CO-Crgaliyl-, R°-CO-RN-, R™-CO-
(RON-Cogaliyl-, R'OCO-0-, RP0-CO-0-, R'°0-CO-0-Crpaliyl-, R "O-CO-

10,

(R'ON-, R0-CO-RN-Cygalkyl-, (R’ ‘:gﬁ\iwCQ—D*Cq-5~8!Ryf~, (210 N-COoRTNN-

050, (R"N-Crgalirt, (RTN-80-(RIN-Cr.p-

Crgalicy-, R-80,-(R"IN- R
alkyl-, {ri ,23“ -509-, \R ng\E»SO?Cﬂ,@—aikyi—, andior Cqe-alkyl-500-,
wheraby any of the Caorcycloalkyl-, Csr-heterocycloaltkyl-, aryl-) heleroaryi-, N-
inked-pyndina-Z-one-, {R"0)2N—CO~C-;kgm-a§%1yf~ groups  mentionad  above  may
aptionally he substituted by one or more substituents indapendently of one anoiner
selacted from the group consisting of fluoring, chiorine, bromine, HO-, NG-, OshN-,
F3C-, HEC-, FiG- F3C-CHg-, F3G-0-, HF2G-0-, Gap-heterooycioaliyl-, R'%-0-Cy.
-atkyl-, R'°-8-Cyg-alkyl-, Cre-alkyl-, (RN, (R™WN-Crg-alkyl-, R'%-0-, R'%.S-,
R'.co. RY0-CO-, (RLN-CO-, (RLN-CO-Crgatkyl-, R'-CORIN-, R'%C0-
(R'ON-Crgalkvl-, R700-0, RP0-00-0-, R0-CO-0-Crgalk, R0-CO-
(R'ON-, RO-COMRON-Crpalkyl-, (R'7)pN-CO-0-, (R'*)N-CO-(RIIN-, (R')aiy-
SO(RIN-  (R'N-CO-O-Crealkyl-, (ROLN-CO-(R'IN-Cygalkyl-, RS0,
(RN, R'50-(ROIN-Crgalkyl-, (RMN-80-(R ON-Cre-alkyl-, (R™)2MN-805-,

(R'N-80,-Cpa-alkyl-, andior Gy g-alkyl-SCo-;
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R* independently of any other S being selected from the group of:

H-, fluorine, NC-, F2C-, HF2C-, FHC- FaC-CHy-, carboxy-, Cq.g-alkyl-, Co-g-alkenyl-,
Co-g-atkynvi-, Cig-alkyl-S-, Cie-alkyl-8-Cq.z-alkyl-, preferably Cog-aikyl-5-Co z-atkyl-,
Car-cycioalkyl-, Gy poycloatkyl-Cqg-alkyl-, Car-cycloalkyl-Cog-alkenyl-, Ca.
7-cycloalkyl-Co s-alkynyl-, Cay-heterocycloalkyl-, Cag-heterooycloalkyl-Cqg-alkyl-, Cx
s-heterooycloalkyl-Cos-alkenyl-, Cqp-heterocycloalkyl-Cog-alikynyl-, aryl, aryl-Cqg-
alkyl-, arvi-Cog-atkenyi-, aryl-Cog-alkynyl-, heteroaryl-, heteroaryl-C+ g-alkyl-,

1

neteroaryl -Co g-alkenyi-, hetercaryl -Cos-atkynyl- R ~O‘--C2_3~-8[§<yl~] (_R }2?\@—, RO-

iy

co-, (R )N GO RYCOR N, R-CO-, (RN-CO-RIN-, RT-0-CO-(R)N-

: R JO? -{R ) M-, Cg-atkyl-30,- and oxo,

where the ebove-mentioned members may optionally be substituted by one or more
substituents independently of one ancther selected from the group consisting of
fluoring, chiloring, bromine, NC-, GoN-, F3C-; HFC-, FHLG- F4GC-CHp-, HO-Cqg-alkyl-
, Cqp-alkyl-O-, Cyg-alkyl-0-Cyg-alkyl-, Cyg-alkyl-, (_?21 )g%\im, (R )2N»(3¢,3~aikyk--, and
(R)N-GO-,

and in case R is attached to a nitrogen which s a ring member of Hi, this R? shall
be independently of any other R%: H-, FaC-CHom, HFpC-CHp-, Cq.gralkyl-, Co-g-alkenyl-
, Co-g-atkynyl-, Cqg-alkyl-8-Cq 3-alkyl-, Cay-cycinalkyl-, Coy-cycloalkyl-Cqg-alkyl-, T
7-oycloalkyl-Cog-alkenyl-, Cay-cycloalkyl-Cog-alkynyl-, Cay-heteroeycioalkyl-, Cs.
s-heterocycioalkyl-Cqg-alkyl-, Car-heterocycloalkyi-Cog-alkenyl-, Ca.
7-heterocycloalkyl-Cope-alkynyi-, arvl, aryl-Cy_g-aikyl-, heteréaryi natsroaryi-Cq_g-alkyl-

10y

R'.0-Cpsealkyl, R1°0-CO-, (R'ON-C0-, R'%-CO-, R1%-50,-, or Cyp-aliy-502-,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluoring, HO-, NC-, OgN-, FaC-, FHFC-, FHLC- FC-CHp-, HO-Cyg-alkyl-, R'.0-Co.
g-alkyl-, Cie-alkyl-, r'°.0-, (R‘ o=, (R ,gN ~Cqg-alkyl-, and (R } N-CO-;
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R neing selected from the group of
H-, hydroxy and F O

£

R* and g&° md&;penrf ty of ane another being selected from the group of H-, fluorine,

FaC-, HiFC-, FHggj and Cq_g-atkyl-,
oF

R ang ®° together with the carbon atom to which they are bound form & 3- to 6-
membered cycloalkyl group,

where the above-mentioned members including the carbooyotic ring formed may
optionaily be substituted independently of one ancther by one or more substituanis
selected from the group consisting of

Huering, HO-, NG-, OpN-, F3C-, HF0-, FHoC- F3C-CHy-, HO-Cug-alkyl-, CH3-0-Cy.

g-altyl, Crg-alkyl-, Cog-alkyl-O- and {(Cq g-alkyl-)aN-CO-;

= mﬂ@rmr"de*r‘auy fram any other 7' bein g salecied from the groun of

i- (but not in case it is part of a group being seiected from =90 £O-, R sDQQ or
Rmn»c{iw): FaC-CHy-, Cog-atkyl-, Cog-alkenyl-, Ca.r-cycloalkyl-, Cay-cvcioalkyl-Cq s
aikyl-, Csy-heterceycioalkyl-, Car-heterocycloalkyl-Cq g-atkyi-, aryl, aryl-Cs-alkyl-,

heteroaryl, and hetercaryl-Cy_s-alkyl-,

and in case where two R groups both are bound to the same nitrogen atom they
may together with sald nitrogen atom form a 3 o 7 membered heterocycloalkyl ring,
and wherein one of the -CHe-groups of the heterccycioalkyl ring formed may be
replaced by -O-, -8-, -NH-, -N{Cse-cycloalkyly, -N(Cs.g-cycloalkyl-Cqg-alkyl- or -

N{Cqa-alkyl)-, preferably, and in particular preferably in case of (R’O)g?\é-{)@»-, these

o

two R mqether with said nitrogen atorn they are bound to form a group selected
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from  the group of piperidinyl,  piperazinyl,  pyrrolidingt,  morpholinyl — and

thiomorpholiny,

1]

et

o

where the above-mentioned members may optionally be substituted by one or more

substituents independently of one another selected from the group consisting of

5“8!?(‘}/1“, C’:"ia—(}{:"pg—aikyi—, :)gv{g"a!‘r{'yi— and C1.5*E&!53‘(§/1*O~-;

¥ independenily of any yix =0, 1,2, Sor 4, preferably x = 0, 1 or 2, preferably x =0

or 1, more preferably x = O

y independently of any xiy = 0, or 1, more praferably y = 0,

and pharmaceutically accaptable salls thereof,
with the provise for each applicable embodiment of formuta | of the invantion that

it He s oxetanyl, which is bound via the carbon atom next o the oxygen of the
oxetanyl, there is no substituent atfached o said carbon atom via & -
ClHo-spacer™.

“This means that no substituent comprisas a CHy-group by which it i3 bound fo

oxetanyl.

A Zndd aspect of the inventions concerns & compound according to general formula |

of the Tst aspect of the invention, wherain

He s a heterocyclyl group according to a formula being selected from the group of

formulae L1 1.2 and 13

forrmuta 1.1:
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y
N
VAN
with
n=1,2 3

X' %, X2, independently from each other being CHa, CHRZ, CHR®, G(R%),, CRR®,
O, NH, NR?, or S(O) with £ = 0, 1, 2, whereby at least one of X', X%, X is O, NH,
NR” or S(O).;

#: meaning that the ring is not aromatic while for n = 1 one bond within the ring

systemn oplionally may be a double bond and for n = 2 orn = 3 one bond or two

H

bonds within the ring system optionally may be (a} double bond(s), thereby repiacing
ring-member bound hydrogen atoms, whereby such double bond(s) preferably being

a C-C double bond, more greferably the ring being saturated;

formulae 1.2:

oo

oy

[N
H 5{7"
[
M

with

A being the ring system of formula L1,

B being a 3,4, 5 or 6 membered second ring system that is annelated to 4 and that
besides the two atoms and one pond - which may be a single or a double bond -~ #
shares with A consists only of carbon aloms and that may be saturated, partially

saturated or aromatic; the substituenis R” andjor R independently of each other and
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independently of each x or y may be at ring A or ring £, whereby the two ring aloms
that are sharaed by the two ring systems A and_B both may be carbon atoms, both
may be nitrogen atoms or one may be a carbon and the other one may be a nitrogen
atom, whereby two carbon atoms or one carbon and one nitrogen atom are preferred

and two carbon atoms are more preferred;

formula 13

with

£ being a 3,4, 5 or 8 membered saturated or parlially saturated second ring system

that is spiro fused fo A and that besides the one atom it shares with 4 consists only
. -2 3. ,

of carbon atoms and the substituents RY and/or R™ independently of each other and

independently of aacn x and y may be at ring A or ring

R being sslected from the group of

Cogalkyl-, Cag-cycloalkyl-, Csy-oycloalkyl-Cqz-alkyl-, Car-hetercoyctoalkyl-, Ca
7-heterocycioalkyl-Cqg-alkyl-, arvl, aryl-Cig-alkyl-, heteroaryl and heteroaryl-Cqs-
alkyl-,

where the above-mentioned members may oplionally be substituted by one or more

)

substituents independently of one another selected from the group consisting of
fluoring, chloring, broming, ioding, oxo, HO-, NC-, OoN-, F2C-, HF,C-, FHC- F3C-
Gllo-, FaC-0- HEFC-O-, P\1O~(3—C1...5~-a!k§fi~, Gy g-alkyl-, Cog-alkenyi-, Cog-alkynyi-, Gz
y-cyoloalkyl-, Car-cycloatkyl-Cqg-alkyi-, aryl, arvl-Cq g-alkyl-, heteroaryl, heteroaryl-
Cog-aileyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-Cq.g-altkyl-, G

r~heterocycloalkyl-, Cap-heterooycioalkyl-Cqg-alkyl-, tetranydrofuranyl-O-,
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{etrahydropyranyl-0-, piperidinyl-O- with piperidinyt being bound o O via one of iis
ring C-atoms, pyrroliding!-0O- with pyrrolidinyl being bound {o O via one of its ring C-
10 10, , 10 104 o 10 -
atoms, (R aN-, (R pN-Cog-alkyi-, R -0-, (R VN-CO- (R 1N-CO-Crg-alkyl-,
1

R'CORN-, ROCORN-Crgaliyvl, R 0-CO-0-, andfor RT0-COR N,

whereby any of the Csr-cyoloalkyl-, Coy-heterooyoloalkyl-, aryl, heteroaryl, N-linked-
pyridine-Z-one, tetrahydrofuranyl, tetrahydropyranyl, piperidinyt, oyrrolidinyl-, (Rm)gf\!~
CO-Cqg-alkyl- groups mentionad aove may oplionally be substituted by one or more
substituents independently of one another selacted from the group consisting of
fluorine, chlorineg, bromine, NC-, OpN-, F3C-, HFC-, FHC- F3C-CHg-, F3C-0-,
HELG-0-, Cap-heterooycloalkyl-, R1°-0-Cy g-aliyl-, Gyg-alkyl-, R'%-0-, R"C0O-,

12 '0-CO-, benzyl-0-, andlor (R'°JN-CO-, whereby piperidiny! or pyrrolidiny]

preferably are substituted by F{m~CO~~;

1o

2 : NI ,
F° independently of any other R™ being selected from the group of

~ ey g
i

H-, fluorine, Fa0-, HFC-, FHC- FaC-CHy-, Cp-alkyl- (preferably  Cog-aikyl),

(R'O}N-C0- and R"-CO-R )N,

whers the above-mentionad members may opticnally be substituted by one or more
substituents independently of one another setected Trom the group consisting of

fluorina, chloring, broming and Gy _g-alkyl-,

and in case R” is altached to a nitrogen which is a ring member of He, this R* shall
be independently of any ofher R H-, F3C-CHg-, HF,C-CHy-, Cagralkyl-, Cs
s-cycloalkyl-, Car-ovcioalkyl-Cq s-alkyl-, Car-heterooycioalkyl-, Gy r-heterocycloalkyl-
Crg-slkyl-, aryl, aryl-Cog-alkyl-, heteroaryl, heteroani-Csg-alkyl-, R'-0-Cys-alkyl-,

R'P0-co- (RYN-CO- RY-CO-, or Crp-alkyl-80--,
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where the above-mentioned members may optionally be substituied independently of
ane another by one or more substituents selected from fhe group consisting of

tuoring and Cq g-alkyl-;

R® being setected from the group of

H-, hydroxy, Cye-alkyl-O-, whereby Cqg-alkyl-0O- may optionally be substituted by

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

5. . o .
2% and & independently of one another baing selected from the group of H- fluorine,

and methyl;

10

R indepandently from any other B being selected from the group of

, : - : 10 10 \
H- (but not in case it s part of & group being selected from R O-CO- or R -C04)

H

O

Crgraiiyl-, Cop-cycloalkyl-, Cay-cycioalkyl-Cq a-alkyl-, arvl and heteroaryt,

10

and in case where two R groups both are bound fo the same nifrogen atom they
may fogether with said nitrogen atom form a 3 to 7 membered hetercoycloalkyl ring,
and wherein one of the -CHz-groups of the heterocycioalkyl ring formed may be
replaced by -O-, -NH-, -N(Cag-cycloalkyl)-, -N(Cae-cycioalkyl-Cqs-alkyly or -N{Cq.4-
atkyl)-, preferably, and in particuiar preferably in case of {RjO)QN"CC}", these two R
fogether with said nitrogen atom they are bound to form a group selected from the
groun of piperidinyl, piperaziny!, pyrrolidinyl, morpholiny! and thiomorphotinyl,

and

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, NG~ 5:3‘C~, !“’E?QC", FHECW‘ FalD-Cs-, {;HyQ—CL@ﬂalky@w, Cq_gmalk‘y’!", and Cq

g-alkyl-O-;
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¥ independently of any v k=0, 1,2, 3or 4, preferably x = 0, 1 or 2, preferably x = §

-

or ', more praferably x = 0;

¥ independently of any x. v = 0, or 1, rore preferably v = O,

and pharmaceulically acceptable salts thereof.

A 3rd aspect of the inventions concerns a compound according te general formula |

of the Tst aspect of the Invention, whetrein

5, 6 or 7 ring atoms, whereby sald nng atoms are carbon atoms and 1, 2 or 3
heteroatom{s}, preferably 1 heigroatorn, the heteroatomi{s) being selected from
oxygen, nitrogan and suiphur, the sulphur being in the form of — S{O), - with r being
0, Tor 2, preferably with r being 0 and whereby preferanly said heteroeyclic group
being attached 1o the scaffold by a carbon ring atom which is not directly altached to

said ring heteroaiom;

R neing selacted from the group of

Crg-alkyl-, Cag-cycloalkyl-, Car-cycioalkyl-Cqg-alkyl-, Cap-heterocycloalkyl-, Cs
7-heterocycloalkyl-Cqg-atkyl-, aryl, aryi-Cqs-alkyl-, heleroaryl and heteroaryl-Cqg-

atkyl-,

where the above-mentioned members may optionally be substituted by one or more
substituents independentty of cne another sefected from the group consisting of

fluoring, chioring, bromineg, inding, oxo, HO-, NC-, OaN-, F3C-, HF G-, FH0- F3C-
CHaz-, FaG-0-, HFC-O- R“’ 0-Cqgralkyle, Tqg-alikyl-, Cog-alkenyi-, Cog-alkynyl-, Ca

7-cycloalkyl-, Cay-cycloatkyl-Cqs-alkyl-, aryl, aryvl-Cyg-alkyl-, heteroaryl, heteroary!-
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Cqg-alkyl-, N-linked-pyridine-2-one, N-inked-pyridine-2-one-Cq s-atkyl-, Co
7-heterooycloalkyl-, Cayr-heterocycloalkyi-Cg-atkyl-, tetrahydroturanyl-0O-,
tetrahydropyranyt-O-, piperidinyl-O- with oiperidiny! being bound to O via one of its
ring C-atoms, pyrrolidinyl-C- with pyrrolidiny! being bound to O via one of its ring C-
atoms, (RN, (R N-Cog-alkyl-, R'%-0-, (R"N-CO-, (R7OLN-CO-Crg-alkyl-,

10,

, R'°0-c0-C-, andior R™0-CO-(R"MN-,

2% oo (RN R CORIN-Cre-alkyi-
whereby any of the Ca -ovclaalkyl-, Car-heterocycioalkyl-, aryl, heteroary!, MN-linked-
oyridine-Z-one, tetranydrofuranyt, tetrahydropyranyi, oiperiding, pyrrolidiny!-, (F—Em}gf\iu
CO-Cqg-alkyl- groups mentioned above may oplionally be substituted by one or more
substitvents independently of one another selected from the group consisting of
fluoring, chloring, broming, NC-, OolN-, FaC- HELC-, FHLO GO, FaC-0-,

10__00_}

HEL0-0-, Oy p-heterocycloatkyl-, R'%-0-Cyg-alkyl-, Gy g-alkyl-, R“’-c‘}-, R
Rm(}-CO—, penzyl-C-, andfor {Rm}g%\l—»(}()-—, whereby piperidiny! or pyrrolidiny

preferably are substituted by R'%-C0-;

2, . i g . . ) v .
R indepandently of any other R peing selected from the group of H- and Cg-alkyl-,

i : " Lo B . N . . 2 .
and in casze R* is aftached to a nitrogen which s a ring member of Hi, this R shall

2

be independently of any olher B™: H-, Crg-alkyl-CO-, -aliyl-O-CO-, Cag-alioyl-

phenyl-CO-, phenyl-0-C0-, (Crg-alkyl)N-CO-,

whare the above-mentioned members may optionally be substitiied independently of

one ancther by ones or more fluorine substituents;

R° being selectad from the group of

H-, hydroxy and Cs-alkyl-O-, whereby Cyg-alkyl-0- may optionally be substituied by

one or more fluoring, chloring, bromine and HO-;
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! =5 - - i e
7 and B independently of one ancther baing setected from the group of H-, fluerine,

andd methyl, preferably both being H;

o TG

0. . . .
5 ndependantly from any other R satected from the group of Cqg-alikyl-, phenyl

LA

) . T . . . . 0 .
and pyridyl and in case R [s a substituent of a nitrogen atom B s selected from

the group of H, Cy.s-alkyl-, phenyl and pyridvl,

where tha above-meantioned members may optionally be substituted by ane or more
supstituents independently of one another selected from the group consisting of
10 fiuoring, F30-, HEC- FHRC- F30-UHe-, CHa-0-Cqg-alkyls, Cqg-alkyl-, and Cqg-alkyl-

O-;

windependently of any vix = 0,1, 2, 3or 4, preferably x = 0, 1 or 2, preferably x =0

or 1, more preferably x = 0;

15 yingependently of any o v = (0, of 1, more preferably y = §;

and pharmaceutically acceptable salts theraof,
with the proviso that

it Mg is oxetanyt, which is bound via the carbon atom next to the oxygen of the
20 oxetanyl, there i no substituent attached to sald carbon atom via a -
CHa-group”.
“This means thal no substituent comprises a CHg-group by which it is bound o

oxetanvl.
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A dih aspect of the inventions concerns a compound acoording to general formula |

of the ist aspect of tha invention, wherein

He is selected from the group of tef%ahydmpyrmyi, tetrahydroturanyt, piperidinyt,
pyrrolidinyl and piperazinyt, whereby preterably the tetrahydropyranyl is 3- or 4-
tetrahydropyranyl, the tetrahydrofuranyl is 3-tetranvdrofuranyl, and the piperidiny! is

piperidinyl, pyrrolidinyl, and thereof preferably | 3- and 4-telrahydropyranyl, 3- and 4-

pipendinyl and 3- pyreolidinyt;

4

=1

being selected from the group of

Cog-alkyl-, Cay-cycloalkyl-, Car-cycioalkyl-Cyy-alkyl-, Csr-heterooyoloalkyl-, Cs.
7-hetercoycloalkyl-Cog-alkyl-, aryl, aryt-Cqe-alkyl-, heteroaryl and hetercaryl-Cqs-

atkyl-,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, chlorine, broming, inding, oxo, HO-, NC-, OoN-, F3C-, HFC-, FH,C- F3C-
CHam, F3G-0O-, HF2G-0-, R'%-0-Cpg-alkyl-, Cyg-alkyl-, Cog-alkenyt-, Cog-alkynyl-, Ca.
7-eycioalkyl-, Cyr-cycloalkyl-Cqg-alkyi-, arvl, aryl-Cq g-atkyl-, heteroaryl, heteroaryi-
Cqgalkyl-, N-tinked-pyridine-2-one, N-linked-pyridine-2-one-Cq_g-alkyl-, Ca.
7-heterocycloalkyl-, Cay-hetercoycloalkyl-Cig-atkyl-, tetranhydrofurany!-G-,
tetrahydropyrany!-O-, piperidiny!-C- with piperidiny being bound o O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
atorns, (R™N-, (R')aN-Cog-alikyl, R0 (R™PLN-CO-, (R'%)N-CO-C 1 g-alkyi-,
R %-COR - R-CO-(R'ON-Cy g-aliyl-, R'P0-C0-0-, andior R*O-CO(R"iN-

El

whareby any of the Ca.7-cycloalkyl-, Car-heterocycloalkyi-, aryl, heteroaryl, N-linked-
oyridine-2-one, tefrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidiny!-, F"—{10)2N~
CO-Cyg-alkyi- groups mentioned above may optionally be substituted by one or more

substituents independently of one another selected from the group consisting of
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fluoring, chiorine, broming, NC-, OaN-, FsC-, HFG-, FHpG- F3G-CHy-, F5C-O-,
HF 30-0-, Ca.r-heterocycloalkyl-, R'%-0-Cy g-alkyl-, Cg-alkyl-, R'%0- R"co-,

10,

Rm(}&_’:@_, benzyl-G-, andfor (R )aN-CO-, whereby piperidinyl or pyrrolidiny

preferably are substituted by R SO

R? independently of any other polential & bemr; selected from the group of H- and

G galkyl-,

and in cases RY is attached to a nitrogen which is a ring member of He, this R7 shall
be independently of any other R H- . Crgalkyl-CO-, Cqg-alkyl-0-CO-, Cyg-alkyl-,

phenyl-CO-, phenyl-0-C0-, (Cr.g-alkylN-CO-,

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

one another by ong or more fluorine substifuents;

r? being selected from the group of

-, hydroxy and Cqg-alkyl-O-, whereby Cqg-alkyl-C- may optionally be substituted by

ane or more fuorine, ¢chioring, broming and HO-;

4 5. — : o Cira
R™ and R independenily of one another being seleciad from the group of M-, fluorine,

and methyl, preferably R* and R°both being H;

210 independently from any other 7'° being selected from the group of ansﬂikyi—
phenyl and pyridy! and in case 1'% s a substituent of a nitregen atom 2" s selected

from the group of H, Cie-alkyl-, phenyl and pyridyt,
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where (he above-rmentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, F3C-, HF2C-, FHoC FaC-CHyp-, CHa-O-Cy g-alieyl-, Cyg-alkyl-, and Cqg-aikyl-

mw.

iy

¥independently of any v w = 0,1, 2, Sor 4, preferably x = 0, 1 or 2, preferably x = 0

or 1, more preferably x = 0,

y independently of any x y = 0, or 1, more praferably y = 0;

and pharmaceutically accepiabie salts thereof,

A5t aspest of the inventions concermns a compound according to ganeral formula |

of the 1sf aspect of the Invention, wherain

He s selecled from the group of tetrahydropyrany!, tetrahydrofuranyl, piperidiny!,
pyrrolidiny! and piperazinyl, whereby preferably the tetrahydropyranyl is 3- or 4-
tetrahydropyranyl, the tetrahydrofuranyl is 3-tetrahydrofuranyl, and the piperidiny is
3~ or 4-piperidinyl; more preferably My is tetrahydropyranyl, tetrahydrofuranyl,
piperidinyt, pyrrolidinyt, and thereof preferably |, 3- and 4-tetrahydropyranyl, 3- and 4-

piperidinyt and 3- pyrrolidinyl;

#2" being selected from the group of

phenyl, 2, 3- and 4-pyridyl, pyrimidinyl, pyrazolyl, thiazolyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclonexyl, cycloheptyl, cyclopentyimeathyl, ethyl, propyl, 1-and 2-butyl-,
1-, 2- and 3-pentyl-, tetrahydrofuranyl, and tetrahydropyrany,

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

independently of one ancther salecied from the groun consisting of fluorine, chiorine,
g U



LN

LA

WO Z008121918 PUTTEPZOG9/033947
<45 -

broming, ioding, oxo, HO-, NC-, Cig-alkyt-0O-, Cyg-atkyl-, Gy 7-cyctoatkyl-, Cy

7-cycloalkyl-O-, Ty y-cvcloalkyi-Cqg-alkyl-O-, C30-, CFs-, Cay-haterooycloalkyi-, Cs

-heterocycloalkyl-Cyg-alikyl-, HO-Cq g-atkyl-, oxadiazolyl, oxazoiyvl, isoxazolyl,
zoiyl, thiazoiyl, pyrrowyl, furanyt, pyrazoWl, pyridyl, pyridazinyt, pyrimidinyt, {Fim},gi\i-

CO-Cog-alkyl-, (i R }gé’\—i--—COu and/or phenyl,

whereby the oxadiazolyl, oxazolyl, isoxazolyl, triazolyl, thiszolyl, pyrrolyl, furarny,
pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl and phenyt group mentioned above may
optionally be substituted by one or more substituents independantly of one another
selected from the group consisting of fluoring, CHy-, Cls-, CH30-, CR30-, HoNCO-,

NC-, morpholinyl and/or benzyi-0-;

R? independently of any other polential B being selected from the group of H- and

{T,q_@vaikyl«,

and in cases R is attached o a nitrogen which is a ring member of He, this R R? shall

2

be independently of any other R™:

<D

H-, Cogalkyl-CO-, Cigalkyl-0-CO-, Cqg-aikyi-,

phenyl-CC-, phenyl-0-CO-, {C4 g-alkylizN-CO-,

where the above-meniionad members may opticnally be substituted independently of

one another by one or more fluoring substituents;

: beirg selected from the group of

-, hydroxyt and Gy g-alkyk-0-, whereby Cag-alkyl-O- may optionally be substituted

by one or maore fluorine, chlorine, bromine and HO-;
Y ; ; ;
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R and R independently of one another being selected from the group of H-, lucrine,

and methyl, preferably R* and R both being H;

194, f w10, i 5 Lo 2h . 3
= independently from any other R is selected from the group of H, Cqg-alkyl-,

phanyl and pyridyl,

where the above-mentioned members may optionaily be substituted by one or more
substituents independently of one another selected from the group consisting of
fluoring, F3C-, HFoC-, FHC- F3C-CHy-, CH3-0-Cq g-alkyl-, Cqg-alkyl-, and Cqg-alkyl-
-

® indepsendently from each otherx = 0,1, 2, 3or 4, preferably x = 0, 1 or 2.

preferably x = 0 or 1, more preferably = §;

v independently from each othery = U, or 1, more preferably v = ;

and pharmaceutically acceptable salls thareof,

b ath aspect of he inventions concams a compound according to general forrmula |

of the 1st aspect of the invention, wherein

He s selacted from the group of tetrahydropyranyl, etrahydrofuranyt, piperidinyl,
pyrrolidinyl, piperazinyl, preferably tetrahydropyranyl, tetrahydrofuranyl, piperiding,
oyrrolidinyt, and thereof preferably, 3- and 4-tefrahydropyranyt, 3- and 4-piperidiny

and 3- pyrrolidiny!;

o

7' being selected from the group of
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phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1-
and Z-propyl, 1- and 2-butyi-, 1-, 2- and 3-pentyi-, letrahydrofuranyl and
tetrahydropyranyi,

where these groups may oplionally be substiuted by one or mare substituents
indapendeantly of one another selected from the groun consisting of fiuoring, chioring,
bromine, iodine, oxo, NC-, Cqg-alkyl-0O-, Cqg-alkyl-, CF20-, CFy-, oxadiazolyl,

triazolyl, pyrazolyl, furanyl, pyridyi, and/or phenyi,

whareby the oxadiazolyl, triazolyt, pyrazelyl, furanyl, pyridyt and phenyl group
mentionad above may optionally be substituted by one or more substifuents

independently of one ancther selected from the group consisting of fuorine, CHa-,

CHARO-, HaNCO- andfor NC-;

=5 independently of any other R being selected from the group of H- or Cye-alkyl-,

. . . . e . . . . >,
and In cases R is attached to a nitrogen which is a ring member of M, this =2 shall

A o 2 ~ . .
be indgpendently of any other R™: H-, Crs-alkyl-CO-, Ty g-alkyi-0-CO-, Gy g-alkyl-

3

phenyl-CO-, phenyl-0-C0-, (Cy g-alkyliN-CO-,

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

one another by one or more Tiuoring substituents;

7° being selected wom the group of

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

one or more fuorine, ohiorng, broming and HO-
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i and 7 indepandently of one another being selected from the group of H-, fluoring,

and methyl, preferabily R* and R both being H;

¥ independentiy ofany v x =0, 1,2, Zor4, preferably = 0, 1T or 2, preferably x = 0

iy

or 1, more preferably x = §;

y independently of any vy = 0, or 1, more praferably v = {;

and pharmaceutically acceptable salts thereot.

AT aspect of he nventions concemns a compound according to general formuda |

<>

of the 15t aspect of the invention, wherein

He s selacted from the group of piperidinyt and pyrralidinyd, preferably 3- or 4-

piperidinyt and 3- pyrolidinyt;

¥

R being selected from the group of

phenyt, 2-, 3~ and 4-pynidyi-, cyclopropyl, cyciobulyl, cyclopentyl, cyciohexyl, ethyl, 1-
and Z2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pantyl-, tetrahydroturany! and
tetrahvdropyranvi,

20 where these groups may oplionally be substituted by one or more substituants
independently selected from the group consisting of flucring, chiorine, bromine,
jodine, oxo, NC-, Cqg-atkyl-O-, Cyg-alkyl-, CF30-, Cls-, oxadiazolyl, triazolyl,

oyrazolyl, furanyl, pyridyl, and/or phenyl,

wharaby the oxadiazolyl, triazoly!, pyrazolyl, furanyl, pyridyl and phenyl group

25 mentionsd above may optionaily be substituted by one or more substituents
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independently of ane ancther selecled from the group consisting of fluorine, Cha-,

CHAO-, HoNCO- andfor NC-;

v 2 . i 2 4 ©oF ~ i 1
R independently of any other K" being selected from the group of H- and Gy g-alkyl-,

and in cases B is attached 10 a nitrogen whiich is a ring member of Hg, this R? shall
be independently of any other R?: H-, Cqgalkyl-CO-, Cyp-alkyl-0-CC-, Cqg-alkyl-,
phenyl-C0-, phenyi-0-C0-, (Cqe-aikyl }pN-CO-,

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

one another by one or more flucrine substituents;

w"3 1 . 1 r
i heing selected from the group of

H

H-, hydroxy and Cyg-alkyl-O-, wheraby Cqs-atkyl-0O- may oplionally be substituted by

one or more flucrine, chlornine, bromine and HO-;

5

pﬂt“i - 3 ¥ M EN f £ LE] - £ 3
o and B indepsndently of one another being selected from the group of H-, fluorine,

and methyl, prefarably ™ and R” both being H;

% independently of any vy, =0, 1, 2, 3ord, praferably x = 0, 1 or 2, preferably x =0

or 1, more preferably x = O,

y indapendeantly of any x: y = 0, or 1, more prefarably v = 0;

and pharmaceutically acceptabie salts thereof.
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A Bth aspect of the inventions concerns a compound according to general formula |

of the 1st aspect of the invention, wherein

He is selected from the group of piperidinyl and pyrrolidinyt, preferably 3- or 4-

pipendinyt and 3- pyrrolidinyl;

A
i

A

i being selected from the group of

phenvt, 2-, 3- and 4-pyridyl-, cyclopropyl, cyciobutyl, cyclopentyl, ayclohexyl,
cyeioheptyl, ayclopentylmethyl, ethyl, propyl, 1~ and 2-butyl-, 1-, 2- and 3-peniyi-,

tetrahydrofuranyl, and tstrahydropyranyl,

where these groups may oplionally be substituted by one or more substifuents
independently of each other selected from the group consisting of NC-, Gy g-alkyt-0O-,

Cqg-alkyl-, CFa0-, CFs and halogen, the halogen preferably being selectad from

R* ndependeantly of any other R peing selecisd from the group of H- and G4 s-alkyl-,

and in cases R fs attached to a nifrogen which is & ring member of He, this R? shall
be independently of any other RZ: H-, Cag-alkyl-CO-, Cqg-alkyl-0O-CO-, Cq.g-alkyl-,
phenyl-CO-, phenyl-0-C0-, (T4 g-alkyl)N-CO-,

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

one ancther by one or mere fluoring substituents;

’? and R’ both being H
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w=0or1,

and pharmaceutically acceptabie salls thereof.

An 8th aspect of the inventions concerns a compound according fo general formula |

of ha 1st aspect of the invantion, wherein

He s selected from the group of tetrahydropyrany! and tetranydrofuranyl, preferably

3- or 4-tetrahydropyranyl and 3-ietrahydrofuranyl.

' being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cycloprooyi, cyclobulyl, cyalopentyl, cvoiohexyl, athyl, 1-
i PYNCYl-, CyGopropy:, Gy Y, CYCIH ¥ Y ¥
and Z-propyl, 1- and 2-buiyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyt and

tetrahydropyranyl,

where thaese groups may opticnally be substituted by one or more substituents
indepandently selected from the group consisting of fluoring, chiorine, bromine,
inding, oxo, NC-, Cqg-atkyl-O-, Cig-alkyl-, CF10-, CFa-, oxadiazolyl, riazoivi,

pyrazolyl, furanyl, pyridyl, and/or phenw,

whereby the oxadiazolyl, triazolyl, pyrazoiyl, furanyl, pyridyl and phenyl group
mentionad abova may optionally be substituted by ons or more substituents
independently of one another selected from the group consisting of fluorine, CHg-,

CHaO- HoWCO- andfor NC-;

2. . s s & i . W E AT P . "~ { i
R independently of any other R being selected from the group of H- and Cag-alkyl-,
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where the above-mentioned Cqs-alkyl-group(s) may optionally be substituted

independently of one another by one or more fluoring substituents;

3 . . I
" being selected from the group of

He, hydroxy and Cog-alkyl-0-, whereby Cqg-alkvl-O- may optionaily be substituiad by

one oF more Tuoring, chlorine, bromine and HO-;

& and ®° independently of one another being selectad from the group of H-, fluorine,

- . Y N i
and methvi, preferably R and 2 boih being H;

¥ independently of any v w = 0,1, 2, 3or d, preferably x = 0, 1 or 2, preferably x =0

or 1, most preferably x

y independently of any . v = 0, or 1, most praeferably ¥ =

and pharmaceutically accaptable salts thereof.

A Bt aspact of the inventions concemns a compound according to genaral formula |

of the 1st aspect of the invention, wherein

Ewma

Je is selected from the group of tetrahydropyranyl and tetrahydrofuranyl, preferably

3- or d-tetrahydropyranyl and 3-tetrahydrofuranyl.

oy 1 N L s g -
i being selected from the group of
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phenyl, 2-, 3- and 4-pyridyt-, cyclopropyl, cyclobutyl, cyclopentyl, cycloheaxyt,
cycloheptvl, cyclopentylmethyt, ethyl, propyl, 1- and 2-butyl-, t-, 2- and 3-pentyl-,

tetrahydrofuranyt, and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituenis
independently of each other selected from the group consisting of NC-, Cq g-alkyl-O-,
Cog-alkyl-, CF30-, CFg- and halogen, the halogen preferably being selected from

fluorine, chlorine and bromine.

7 independenily of any other R being selected from the group of H- and Cqg-alkyl-,

where e above-mentioned Cqg-alkyl-group{s) may opticnally be subsiituted

independently of one another by one or more fluorine substituents;

e 3 H ¢ £
R being selectad from the group of

H-, hydroxy and Cqg-alkyl-O-, whereby Cqg-alkyl-C- may optionally be substituted by

one or more flugring, chioring, bromine and HO-;

o &} 5 , . o ! . .
R” and R independently of one another being selected from the group of H-, fiuorine,

and methyl, preferably R* and R” both being H;

#independently of any yix = 0, 1,2, 3or 4, preferably x = 0, 1 or 2, preferably x = 0

or 1, most preferadly x = (;
y independently of any x: y = 0, or 1, most preferably v = 0;

and phamaceutically acceptable salls theraof,
f
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An 11th aspect of the inventions concems & compound according to general formula

Fof the st aspect of the invention, wherain

3- or 4-letrahydropyrany! and 3-tetrahydrofuranyt.

. \ b ot
= being selected from the group of

phanyl, 2-, 3- and 4-pyridyl-, cydlopropyl, cyclobutyl, cysclopentyl, cycichexyl,
cyclohaptyl, cyclopentylmethyl, ethyl, propyl, 1- and Z-butyi-, 1-, 2- and 3-pentyl-,

tetrahydrofuranyd, and tetrahydropyranyt,

where these groups may optionally be substiiuied by one or more subsiituents
independenily of each other selected from the group consisting of NC-, G+ g-aikyl-0-,
Gagmalkyt-, CF30-, OF g and hislogen, the halogen preferably bemng selected from

fluoring, chioring and bromine.,

E‘"‘?A-’\.— iy iy b e
i7 and B both being H

o=

and pharmaceutically accapianle salls thereol.

A izth aspeci of the inventions concemns a compound according o general formula |
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wherein;

follicteil

carbon atems and at least 1, preferably 1

from the group of nitrogen, oxygen and sulphur, which is in the form of —

being 0, 1 or 2, and

POTIEPZOG9/8532407

of which are

L 2or 3, wetermmm{a) which are selected

S(O) - with r

said helercoyclyi group is or comprises 1 non-aromatic, saturated, or

parily unsaturated v

monocyshc ring which comprises at feast 1

heteroatom as ring member and

- said heterocycivl group is bouna o the sca

aromatic, satura

R R fa
comprisas at least

oy . ) ,
2 being selected from the

Cq.g-alkyl-, Cog-alkenyl-, C
7-oycioatkyl-, Car-cycloalkyl-Cqe
Cp.g-alkynyl-,
y-heterocycloalkyl-Cog-allkenyl-,

alkyl-, heteroaryl, and heteroa

whers the above-

ane

fluoring, chioring, broming, HO-, NC-, OsN-, F3C-, HFEC-

ted, or parily un

fioid by sald 1 non-

saturated monoceychc ring which

7-hetercoycioalkyl-

mentioned members may oplion

1 heteroatorm as ring mamber

group of

-alicyl-, Ca7-cycioalkyl-Cog-alkenyl-, Cay-cycloalkyl-

, Caz-heterocycloalkyl-Cqg-alkyl-,

Ca7-heterooycloalkyl-Cog-alkynyl-, 2

iyl-Co g-alkyl-,

sog-ationyt-, Cog-alkyl-5-, Cye-alkyl-5-Cq s-alkyi-, Ca.

Cs

ryl, aryl-Co -

nally be substituted independently of
another by one or more substituenis selected from the group consisting of

FHuC- F3C-CHgm, FaC-0-,
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HE,G-O-, MO Gogalkvi-, R'C0-Cogakyl, RS Cigalkyl-, Creakyl-, Cs
y y y y

7-cycloalkyl-, Cay-cycloalkyl-Cq g-alkyl-, Ty y-cycioatkyl-O-, Car-cycloatiyl-Cy g-alkyl-

O-, aryl, aryl-Cyg-alkyl-, hetercaryl, hetercary!-Gqg-alkyl-, hetercaryl-O-, heteroarvi-
Cog-alkyl-O-, Cag-heterooycloalkyl-, Car-nsterooycioalkyl-Cq g-alkyl- Ca.

7-heterocycloalkyl-O- with Cay-hetercoycioaltkyl being bound to O via one of its ring
C-atoms, Ca.r-heterocycloaliyl-Cqg-atkyl-0O- with Cs_7-hetercoycioalkyl being bound
to the C-s_g—aikyl— via one of iis r;ng-c;--amms! (RN, (R™N-Cyg-aliyl-, R™%0-,
R".5., RO, RY0-CO- (RDNN-CO-, (RTN-CO-Cg-alkyl-, R'CO(R™N-,

RYCOR"NCgalkyl-, R'%-CO-0-, RY0.CO-0-, RY0-CO-0-Crgaliv-, R'O-
CORN-,  RYO-CO-RN-Crpatkyl-, (RN-CO-0-Crgaliyl-,  (R'N-CO-

(R NG gralkyl-, RT-80,-(R N

Cmmaikyég (R }QN"SOQ_— (R“)}Qf\! S\JQ C«q 5 al Vf- and - 6~aikyl—802~,

-, RS0 RIOIN-Cog-atkyl-, (R MN-S0-(R "N

whereby any of the Cyy-cycioalkyl-, Ca-heterocycloalkyl-, aryl-, heteroaryl-groups
mentionad above may oplionaily be substifuted preferably independantly of each
other by HO-, NC-, OaM-, FaC-, HF20-, FHaC- F3C-Cla-, F3G-0-, HFC-0O-, HO-Cq.
-altkyl-, R'%0-Cqg-atkyl-, R1°-S.Co g-alkyl, Craalkyl- (R N-, {ﬁ”)-;gz\.wzizwazkys_
Rmmi}- rRY.s. rR".co-, RVYo-co- {Rm)oN—CO— (R'ON-CO-Cyg-aliyl-, RTO-CO-
(RN RPCORIN-Crg-alkyl-, R"%-C0-0-, R0-00-0-, R"0-CO-0-C1a-alkyi-,
R0-CO-RIN-, RPO-COARIN-Crg-alkyl-, (R'DHN-CO-0-, (R'1N-CO-RIN-,

- 10

NON-CO-(RON-C rg-atkyl-, R'-

(RN-S0- (R ON-, (RTN-CO-0-Cqg-alkyl-, (R

10

SO WN-, R'%80,-(R'IN-Cyg-alivl-, (RVLN-SO-(R'ON-Crgalkyl-, (R'O)N-

SO, (F\ );}N -805-Cy g-atkyl-, and Cqg-altkyl-50,-;

R* indapendently of any other & beng selected from the group of

H-, fluoring, NG-, FaC-, MFzC-, FHC- F3C-CHy-, carboxy-, Cqg-alkyl- (preferably Cs.
g-alkyl), Co-g-alkenyl-, Co-g-alkynyl-, Cqg-atkyl-3-, Gy g-alkyl-8-Cy 3-glioyl-, Cs.

y-cycloaliyl-, Cyr-cycloatkyl-Cqg-alkyl-) Car-cycloatkyl-Cy g-alkenyl-, Cay-cycloalkyl-
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Cog-alkynyl-, Gy r-heterouycloaiikyl-, Car-heterocycloalkyl-Crg-alkyl-, Ca
7-heterocycloatkyl-Cog-alkenyl-, Cay-hetercoycloalky!-Co.g-alkynyl-, aryl, aryt-Cq_g-
alkyl- heteroary, heteroary-Cog-alkyl-, R 0-0-Co g-alkyl-, (R V-, R'YC-CO-,
(R'%)aN-CO-, R'-COAR i, R1-CO-, (RT)N-CO(R N, R™-805-(R )=, @
Cq.g-alkyl-50;-,

whare the above-mentionsed members may optionally be substituted independently of

E

ane another by one or more substituents salected from the group consisting of
fluoring, chlorine, broming, NC-, OoN-, FaG-, HF,C-, FHLE- FiG-CHy-, HO-Cyg-alkyl-

15y, O s -~

- . N PO o IS [ / -1 -
, Cogralkyl-O-Ca_g-atkyls, Cqg-allkyl-, (R joN-, (R )oM-Cqg-alkyl-, and (R 7)eN-CO-,

: s .y ik by : T P
and in case BT s attached o a nitrogen which 8 a ring member of He, this R™ s

nall
be independently of any other 127 F-, F3C-Cho-, HF20-Chs-, Ty galiiyl-, Cog-alkanyl-
, Coeg-atioymivi-, Cqg-alkyl-8-Cq g-atkyl-, Car-cycloalkyl-, Car-cycloalkyl-Cyg-aliyl-, Ca
7-oycioatiyl-Cop-alkenyl-,  Cap-oycloaliyi-Cos-alkynvi-,  Caz-heterooyoloalkyl-, C
r-hetersoycloalkyl-Cqg-alkyi-, Cap-heterocycloatkyl-Co s-alkenyl-, Ca

7-heterocycioatkyl-Cy g-atkynyl-, aryl, aryi-Cag-atkyl-, heteroaryl, helercaryl-Cqg-alkyl-

RIP0Cgealkyl-, R1PO-CO-, (RTPN-CO-, R1.CO- RY-504-, or Crgalkyl-SOs-,

where the above-mentionad members may optionaily be substituted independently of

one anoiher by one or more substifuents selected from the group consisting of
. - - 10y

fluoring, HO-, NC-, GolN-, F3C-, HF 0=, FHoO- F3C-CHg-, HO-Chg-alkyl-, B 004

ot

s-aliyl-, Crg-alkyl-, R0 (RToN-, (R1N-Crg-aliyl-, and (1% )N-CO-;

3. ; 19
77 independently being selected from the group of H-, hydroxy and R -0,

7" and BY independently of one ancther being selected from th

FaC-, HF20-, FHoC- and Cy.g-alkyl-
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R and R® 1o gether wilh the carbon atom to which they are bound form a 3- to 8-

membered cycloathkyl group,

wheare the above-mentioned members including the carbocyclic ring formed may
optionally be substituted independently of one ancither by one or more substituents
selected from the group consisling of

fuorine, HO-, NC-, OsN-, F3C-, HF0-, FHoC- FaC-CHy-, HO-Cqg-alkyl-, CH5-0-Cq.

g-alkyl-, Cig-alkyl-, Cre-alkyl-O- and {Cqe-alkyl-)N-CO-;

. LT -
2" inde pendently from any other B baing selected from the group of

- {but not in cass it is part of a group being selected from %7-2'}OO~CO~I RTO“SSQ_‘ or
Rm-c;o-), F3O-CHy-, Crg-alkyl-, Cog-alkenyl-, Car-oycloalkyl-, Car-cycloalkyl-Crar
atleyi-, aryl, aryl-Cqg-atkyl-, heteroaryl, and heteroaryl-C ¢ g-alkyl-,
and in case where two R groups both are bound © the sama nitrogen atam they
may fogether with said nitrogen atom form a 3 o 7 membered heterocycioalikyl ring,
and wharsin one of the -CHp-groups of the heterocycloalkyl ring formed may be
replaced by -0O-, -8-, -NH- -N(Cag-oycioalkyly-, -N{Cyg-cycloalkyl-Cg-alkyl} or -
N{Cqi4-alkyl)- preferably, and in particular preferably in case of (RN)}QN*C{-\-, ihese
o )1 groups together with said nitrogen atom they are bound © form a group
selected from pipeariding!, piperazinyl, pyrroliding, morpholinyl and thiomorpholiny,
and where the above-mentioned members may oplionally be substituled
ndependently of one ancther by one or more substituents selected from the group
consisting of fluoring, chloring, broming, HO-, NC-, OsN-, FaC-, HFC-, FHoC- F3C-

CHy-, HO-Cq g-alkyl-, CHa-O-Crg-alkyl-, Cig-alkyl- and Cyg-atkyl-O-;

¥ independently from each otherx =0, 1, 2, 3or 4, preferably x = 0, 1 or 2,

praferably x = 0 or 1, more preferably x = §;
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y independenily from each other y = 0, or 1, more preferably v = (;

and pharmaceutically acceptable salt forms or solvates thereof,

5 with the provise that

if Hz s oxetanyl, which is bound via the carbon atom next o the oxygen of the

oxetany!, there is no substituent altached o said carbon atom via a -CHp-

SpACEr.
16

A 1ath aspect of the Inventions concerns a compound according to general Tormula |

of the 12th aspect of tha invention, wharain

He is a heterocyclyl group according o a formula being selected from the group of
15 dormulas B L2 and 130

formuia L1

20 with

n=1,2 3,

i
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X'i, XZ-, XS’, independently from each other heing Cls, CHRZ, CHRB, C(F‘iz}z. C%%‘?F%:%,

O, NH, NR®, ar S(O), with r = 0, 1, 2, whereby at lsast one of X', X, X* is O, NH

)

NR® or SO

#: meaning that the ring s not aromatic, while for n = 1 one bond within the ring
systern optionally may be a double bond and forn = 2 orn = 3 one bond or two
bonds within the ring system optionally may be (8} double bond{s), therseby replacing
ring-member bound hydrogen atoms, wheraby such double bond(s) preferably being
a C-C double bond, more preterably the ring being saturated;

i

formula 1.2:

AL E )
N
with

A being the ring system of formula 1.1,

£ being a 3, 4, 5 or 6 membered second ring system thatl is annelated to A and that
besides the two atoms and one bond - which may be a single or a double bond - it
shares with A consists only of carbon atoms and that may be salurated, partially
saturated or aromatic; the substituents R” andfor R° ndependently of each other and
independently of each x or y may be at ring A or ring £; whereby the two ring atoms

thal are shared by the two ring systems A and_8 both may be carbon atoms, bott

st

may be nitrogen atoms or one may be a carbon and the other one may be a nitrogen
atom, whereby two carbon atoms or one carbon and one nitrogen alom are preferrad

and two carbon atoms are more preferrad;

formuda 1.3:
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withy

A, being the ring systemn of formula 1.1

L being a 3, 4, 5 or 8 membered saturated or partially saturated secend ring system
that is gpiro fused to A and that besides the one atom it shares with A consists only
of carbon aforms and the substituents R” andfor R® independently of each other and

ndependently of each x and y may be at ring & orring £;

1" being sefecied from the group of

Cqg-alkyt-, Cay-cydoalkyl-, Cary-oycloalkyl-Cqs-alkyl-, Csy-heterocycioalkyl-, aryt

and heteroaryl,

where the above-mentioned members may oplionally be substituted independently of
one another by one or more suostituents selected from the group consisting of
fluorine, chioring, bromine, HO-, NC-, OpN-, F3C-, BF,C-, FHC- FaC-CHyp-, F3C-0-,
HE5C-0-, HO-Cyg-alkyl-, R -0-Cyg-alkyl-, C1.g-alkyl-, C7-cycioalkyl-, Cs.
r-cycloalkyl-Cqg-alkyl-, aryl, aryl-Cqg-alkyl-, heteroaryl, hetercarvl-Cyg-alkyl-, Ca.
7-heterocycloalkyi-, Cq 7-heterocycloalkyl-Cqs-alkyl-, telrahydrofuranyl-O-,
tetrahydropyranyl-O-, piperidinyl-O- with piperidiny! being bound to G via one of its
ring C-atoms, pyrrofidingt-0- with pyrrolidinyl being bound o O via one of its ring C-
atorns, (R )oN-, (R*)aN-Cy g-alkyi-, R'%-0-, (R"*)oN-CO-, (R™)N-CO-C1g-alkyl-,

R'°.CO-RN-, RCORIN-Cg-alkyl, R'°0-CO-0-, and R0-CO(R "IN

whereby any of the Car-cycloalkyl-, Caz-heterocycloaikyl-, aryl, heteroaryl,

tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-groups mentionad above
may cptionally be substituted preferably independently of each other by NC-, OoN-,

FaC-, HFo0-, FHoC- F3C-CHae, FaG-0-, HFC-0-, R'%-0-Craalkyl-, Craalkyl-, R
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Q- R'TOVCOH, rR"0- CO-, (RK'O)QN»CO-, whereby piperidinyl or pyrrolidinyl preferably

e 50
are substituied by R -CO-;

a? ndependently of any other i bel ng selected from the group of

ri-, fluorine, F3C-, HFG-, FHGC- FaC-CHo-, Cog-alkyl- (preferably Cog-atkyl),

wihgre the above-mentioned members may oplicnally be substituted independently of
ong ancther by one or more substituents selected from the group consisting of

fluoring, chioring, bromine and Cyg-alkyl-,

and in case R is aflached (0 a nitrogen which is a ring member of Hz, this R shall
be independentty of any other Rz: H-, F3C-CHp-, HFC-CHs-, Cag-alkyl-, Ca.
7-cycloaikyl-, Cay-cyoloalkyl-Cq g-alkyl-, Car-hetercoycloalkyl-, Cyr-heterocycioalkyl-
Cqgalkyl-, aryl, aryl-Cyg-alkyi-, heteroaryl, heteroaryl-Cy g-alkyl-, me{)ucg_gaikylﬁ,

R"0-GO-, (R™LN-CO-, R'-CO-, or Cyg-alkyl-S0,-,

where  where the above-mentioned members may optionally be substituted

independently of one another by one or more substituents selected from the group

consisting of flucrine and Cg-alkyl-;

R independently of any other R being selected from the group of

H-, hydroxy and Cq_g-alkyl-O-, whereby Cq g-alkyl-O- may optionaily be substituied by

. . . . . 3.
one or more fluorineg, chiorine, bromine and HO-; praferably B being H;
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A e 3 £ . i 2 H
7 and R independently of one another being selected from the group of H-, fluorine
and methyl, preferably independantly of cne another being H- or fluorine, more

preferably R and R being H;

PRIt ) . e T . - ,
2 independently from any other potential B being selected from the group of

Ly

Ca.gaikyl-, Caz-oyoleatkyl-, aryl and heteroaryt,

and in case where two R'° groups both are bound to the same nifrogen atlom thay

nay tegether with said nitrogen astom form a 3 o 7 membered heterocycloalky! ring,

10 and wherein one of the -CHy-groups of the heterocycloalkyl ring formed may be

replaced by ~O-, -NH-, -N{Cyg-cycloatkyl)-, -N{Cxzg-cycloatiyl-Cqa-alkyl) or -N{C_4-

atkyl)- preferably, and in particular preferably in case of (R—EQ}Q%\E‘C{E", nese two RO

together with said nitrogen they are bound © form a group selected from piperidiny,
piperazinyl, pyrrolidinyt, maorphelinyt and thiomorphotiny,

15 and

where the above-mentioned mambers may oplionally be substituted indspendently of
one another by one or more substiiuents selected from the group consisting of
fluoring, NC-, FaC- HF20-, FHRC- F3U-CHyp-, CHa-0G-Chg-alkyl-, Cig-alkyl-, and G4

26 galkyi-O-

¥ independently from aach otherx = 0, 1, 2, 3or 4, preferably x = 0, 1 or 2,

preferably x = 0 or 1, more preferably x = O;
indepeandently from each other y = 0, or 1, more preferably v = 0;

and pharmaceutically acceptable sall forms or solvates thereof.

-
h
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An 14ih aspect of the inventions concerns a compound acoording to general formula

Pof the 12in aspect of the Invention, wherein

Ho being a heterocyelyl group selected from the group of
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q=1 20r3

R’ being selected from the group of

FEN

Cogralkyl-, Cay-oycioalkyl-, Car-cycioalkyl-Cqz-aikyl, Cay-halarooycioalkyl-,  aryl

and heteroaryl,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of
fluorine, chloring, broming, HO-, NMC-, OaN-, F3C-, HiF2C-, FHsC- F3C-CHa-, FaC-0-,
HELG-0-, HO-Cog-alkyl-, R'°-0-Cy g-alkyl-, Cr.g-alkyl-, Ga7-cycloalkyl-, Ca
r-cycinalkyl-Cq g-alkyl-, aryl, aryl-Cqg-alkyl-, hatercary!, neteroarmvl-Gs g-alkyl-, Ca.
7-heterocycloatkyl-, Ca 7-heterocycioalkyl-Chg-atkyl-, tetrahydroturanyl-C-,
tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound o O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyt being bound to O via one of its ring C-
atomns, (R1VoiN-, (RTVLN-Cy galkyl-, R'%-0-, (R’O‘ N-CO-, (R'OLN-CO-Cyg-alkyl-,
R'OCORYN-, R1CCORIIN-Cg-alkyl-, R™I0-CO-0-, and R'0-CO-(R)N-

whereby any of ihe Csyovoloalkyl-, Csog-heterocycloalkyl-, aryl, haleroaryl,

tetranydrofuranyl, tetrahydropyranyl, piperiding, pyrroticinyl-groups mentioned above
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nay optionally be substituted preferably independently of each other by NC-, OpN-,

10 10

Hf“p(; , FHQW a0 r‘Hz— Fgc G-, HF S0, R -0-( P E}H\yi- G afky

10 ey 104 10 -
O-, R'.CO- BY0-CO- or (R 71N-CO-, whereby piperidinyt or pyrrolidiny! preferably

, 16
are substiuted by R 7-CO-;

2 independently of any other 7% bein ng selected from the group of

H-, fluoring, FsC-, HFE,C-, FRRGC- FaG-CHs-, Cug-alkyl- (preferably Gos-atkyl),

i i

(RON-CO-, RT-CO-RN

whaere the above-mentioned members may optionally be substituted independently of
one ancther by one or more substituents selected from the group consisting of

flucring, chloring, bromine and Cq g-aliiyl-,

s

and in cases RY is attached o a nitrogen which is a ring member of Hg, this R? shall
De independently of any other R -, Fal-CHy-, HFO-CHo-, Cug-atkyl-, Ca
7-cycloatkyl-, Cqr-cycioalkyl-Cq g-alkyl-, Car-heterocycloalkyl-, Car-heterooyoloalkyl-

Co.g-alkyl-, arvl, wry!—{lq,yaiky%m hetaroaryl, heteroaryl-Cq g-aikyl-, §~”<1O~O~{31_3w%aiky}n,
ﬂ"oowcongﬁm)g%\é CO-, R'.CO- or Cys-alkyl-80,-,

wharg where the above-mentioned members may optionglly be substituted
independently of one another by one or more substituents selected from the group

consisting of fiuorine and C1-6-alkyl-;

RGN ; p ol
R independently of any other R being selected from the group of

H-, hiydroxyt and Cqg-alkyl-0-, whereby Cqe-alkyl-O- may optionally be substituted

oy one or more fluorine, chiorine, bromine and HO-;
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B” and & independently of one another being selected from the group of H-, fluorine,
and methyl; preferably independently of one ancther being sslecied from the group of

H- and flucring, more preferably R* and B’ bein g H;

y , A0, . ;

R inde oendently from any other R being selected from the group of

Cogatkyl-, Car-oycloalkyl-, arvl and heteroary!

whers the above-mentioned members may optionally be substituted independently of
one another by one or more substiluents selected from the group consisting of

flucring, Fal-, HEC-, FHRC- FaC-CHy-, CHa-0-Co g-alkvl-, Crs-alkyl-, and gatkyl-
N

¥ independenily from each ofhe L2, 3ord preferably x =0, 1 or 2,

=0,
preferably = = 0 or 1, more preferably x = (&
¥ independantly from each other y = 0, or 1, more preferably y =
and pharmaceutically acceptable sall forms or solvates thereof

with the proviso that

oxetanyl, there is no substituent attached o said carben atom via a -CHo-

spacer.

Atath aspect of the inventions concerns a compound according o the 13th aspeat

of the invaniion, wherein
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He being selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,

i

pyrrotidiny;
and

R? ndependently of any other R” being H- or C.g-atkyl-,

and in cases R is altached to a nitrogen which is a ring member of He, this R* shall
be independently of any other R H-, Cigaik-CO-, Cogalkyl-0-CO-, Ty g-alioyl-,

ohenyi-C0-, phenyl-0-CO-, (Cq.g-alkyl)pN-CG-,

where ihe abave-mentionad members may optionally be substituted independeantly of

one arother by one or more fluorine substituents;
R |
fu H]

e 5By s ;
R and R being H

and

40

R independently from any other B~ being selected from the group of Cq.g-aliyl-,

phenyl, and pyridy!

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of
fluoting, F30-, HFC-, FHC- F3C-CHyp-, CHa-0-Cq.g-alkyi-, Cie-alkyi-, and Crg-alkyl-
O-.

A8t aspect of the inventions concermns a compourd according to the 15th aspect

of the invention, wherain

=X being selected from the group of
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phenyt, 2-, 3- and 4-pyridyl, pyrimidinyl, pyrazolyl, miazolvl, cyclogropyl, cyciobutyl,
cyclopentyl, cyclonexyl, cycleheptyl, cyclopentyimethvi, ethyl, propyl, 1-and 2-butyl-,

1-, 2- and 3-pentyl-, tetrahydrofuranyt and tetrahvdropyranyt,

where these groups may optionally be substituted by one or more substillienis
selected from the group consisting of HO-, NC-, Cy_g-alkyi-O-, Cqg-alkyl-, Ca
7-oycloalkyi-0-, Cq 7-cycloatkyl-Cq g-aikyl-O-, CF30-, CFs-, fluorine, chloring, broming

Car-heterooycloatkyi- and Cor-hetercoyoloalkyl-Cg-alioyl-.

A TTih esoact of the inventions concerns a compound with all Teatures according o

the 1BIh aspect of the invention, except in that

R’ heing selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, ayc%cbuiyl, cyclopentyl, cycichexyl,
cycioheptyl, cyclopantylimethyl, ethyl, propyl, 1- and 2-butyl-, 1+, 2- and 3-pentyl-

tetrahydrofuranyt, and tetrahydropyranyt,

whers these groups may oplionally be substiiuted by one or more substituanis
selected from the group consisting of NC-, Cyg-alkyl-0-, Cqg-atkyl-, CF30-, CFs- and
halogen, the halogen preferably being selected from the group of fluoring, chiorine

and bromine.

A specific aspect of the inventions (18" aspect) concerns - indepanderiily of each
other and separable therafrom - each of the following compounds and/or wherever
applicable each specific stereoisomer thereol and/or tautomer thereof and/or a
pharmaceutically acceptable salt thereol. ach mf"npmnc* s represented and
considerad in form of the neuiral compound without indicating the stereochemistry
thereof If any. The left hand column indicates the example the compound derives
from. Spacific information concerning sterecchemical properties can be taken from
5

the axparimeantal section, saction Exemplary smbodirments. In case the final

compounds according 1o said section Exarmplary armnbodiments are salts Torms,
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These 18 main aspects of the inventions, subgroups thereol and some further other
aspects of the invention are listed as elements of the following matrix 0 and matrix |
45.m 10, :
R the reading of

which is as defined above, i.e. together with general formula | and the remaining

features ke x, v, as outlined directly below sald matrix O or matrix |,
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Matrix 0 and matrix | show in the right hand column the embodiments (Hg R RAK

R RAEm 10

of the invention according to general formula t that are considersc
oreferred, independent and separable of each other, Le. individual aspecis of the
invention. The left hand column provides a reference number o such embodiments.
The embodiments or elements are listed in the order from less preferred © most
prefarred, the preference of the embodiments is ascending with the reference
number, This means that the emboediment, which is presanted by the matrix slement
in the last row, fast enfry of matri 0 or matrix | is the most preferred embodiment,

while the embodiments of ratrix | are preferred over the embodiments of mairix 0.

Aspects 1 1o 18 are the main aspects of the invention.

Matrix &

The first embodiment of this matrix § represents the first general aspact of the

irvention. The following embodiments are suibsets thereof,

Mo, Embodiment MO-011 | Ho TRPRZORI IR A 004
MO-001 [Hg 'R IR R IRY IR B MO0 7 lﬁQmR 1022555335415 35,1004
MO-002 i:ﬁgf?%ﬂ"O‘?"?2‘?’?33'2?{4’5‘2{?10'["2 »:,WG 013 He 70 0852503204/5.351004
MO-003 [He'R OARMIRPIRITIRIOOZ ] iivsf:}-‘om Hg RO RZ ORISR 1004
MO-004 | HePRIIRDIRIARYIAR1002 MO-015 | e il 03n2 5032045551005
MO-005 |He R 1022353354530 10.0.3 MO-015 u{;f 05y 1.0835,2.563.30,415.5,10.05
MO-006 |He ORI TRFOIRIIRMSIRIOLT g g7 ;i_i@?.OR‘i.O.4R2.5R3.2g:{4f5.3
MIO-007 5_27.0R1 02021051 54/5.25,10.0.2 M0-018 ﬁﬁ'f.w D10 2.0.1 581y 4/5.1510.0.)
MO-008 "?;ig—/'UR’] D202 20 3204/5.2510.0.2 MO-01G -&Q?.ﬂ R 10202253 254/52510.0.2
MG-008 j:;{;MQ?'QF“{ﬁ"Q'zRE':%R Ap¥feegiets MO-020 HCHQjAo‘zﬁz.awazﬁms.zﬁﬂsGko‘z

MO-010 e RO RAIRIIRYR AR 190 MO-021 |pg/ R O2RZ SR 2RI 1004
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MO-022 He TR RSIR SRHIRI004 0045 PR ORE IR IR 1005
MO-023 |Hg R IOIRISRI2RME 3R 1004 MO-046 |pic®R O4RZ IR 2RSS
MO-024 |1 RO 332;? 533 2 A535,10.05 MO047 |ncdRIOIRESRIIRYSS
1\/30_025 gjg:_?‘ﬂ?:ﬁﬂ _GAEFEZ SSRB_Q»RMSVSRTG.O.S MO-048  |Hg F?) 4R1 ?infazmm_q
MO-026 | g TR1MIRRORBZRYES MO-045 f}gg‘qﬁj'4¥Q2“¢3'—23‘2R4‘f5'3?{ 10.4
NMO-027 [poT IR1O4RE ar,s 353 MO-050 | HcfRIRPARIRYE2R 104
MO-028 [HPR O IRZO IR IgHE IR 100 MD-051 | PR MRPHRBIRIEIR 1O
MO-029 [ otRO2RIIRIARIE 2R 1002 IM0-052 g 0RO T RROIRHIRYE 1R 100
MO-030 ‘Uhggw 0202 SR 2R3 10.04 M0-053 _’,j{wjm;:a 0202 353 2046251002
M0-031 |pedR! ORI SRISRIEIR 1004 EMG{}S@ N itiFTOPI 0.2052.50,3.20,45.30,10.04
0-032 HOPR03R7 B3 2p 53 10.04 %3\:’3{)@55 H OR 102 533 3 5.5y 10.04
MO-033 [ HPRVO IR IRPIRIP IR0 ;E‘*xfi(}-{}ﬁ-ﬁ He'OR02R? SR 2R 53 1004
MO-034 | pgPRMOPRZSRO2RAEIR10.05 MO-057 | pg! "R 1OSRZ SR IRAEIR 1004
MO-035 | HePR09R2 SR 3p#aoR 1005 NO-058 | Hg ORI IR SR 2RSSR 1008
MO-036 | PR O4RSRIARYSS MO-DGG | 0RO R SR IRAEIR 100
MO-037 TSR OIRZ PRI IRY MO-060 |Hg!"R D4R SRR
MO-038 lig:;‘gg;@ G N2 008 4/8.1510.01 MG-08 1 ﬂg@oﬁu 0452553.3,415.3
MO-039  He'RMWARPIRIIRMOR 100 MO-082 |1 IR R ARIARHE?
WO-040 MEEQR‘;.O ?,:‘,‘2,5“‘3 EQ .3R1O_O.4 vm{}ﬁ{}ﬁg ﬁCmRmszQ_ »Q.;Q‘B_ZR.{‘,/SA3
MO-04d1 L“h, i“{’ UER" D3 3;“34]5-3;;3% 4 MO-064 i’i@_mﬁj .4R4.4,23.3R4I5.2
MO-042 PR EOARA SR ARHE IR 1004 MO-0B5 | He! "R 4RAIRIZRYS S
MO-043 |He R PR IR B f5.20,10.0.4 M0-088 |Hg R 42 BRI A5.3

MO-044
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whereby for each matroc embodiment of matric O

x ind penfienﬂy fromeach other =0, 1, 2, 3or 4, preferably x = 0, 1 or 2; preferabiy

eing O or 1, more preferably x= O

y independently from each other y = 0, or 1; maore preferably y= 0, wheraeby spes

definitions with the embodiments of the malrix prevail:
and pharmaceutically acceptable salts and/or scivates thereof.

and with the proviso - for gach embodiment of matrix O for that this oroviso s
: . T : , 1 3
applicabie - such as for embodimeants which comprise fHe as defined by He or He™ -

that

if He s oxetanyl, which is bound via the carbon atom naxt to the oxygen of the

axetany, there is no substituent attached fo said carbon atom via a -CHo-

SPaCEr.

it will be evident, that If x and/or y = 0 then He is unsubstituted, 1. e. the

corresponding valences of the ring member atoms are saturated by hydrogen.

W10 o . . . . . 1004
ncase R is not sufficiently defined in matrix 0 shall be R or R10Y 5,
10.05
prefarably R

matrix {:

No. Embodiment MI-006 | HE'RTR™TRMTRTEIRY
MI-001 | Ho'RMIRY TR TRYS1R10 | MI07 | PR 2R 2RO 2R 210
MI-002 | HePR M TRA TR TR TR0 MID08 | pielRPRZIRIIRYDIR10S
MIL003 | iR IRZIRPIRBIRIOZ MI008 | HeR! 2 SR IR aR108
MI-004 | PR PR IRS IRHE 2102 MI-010 | HePR12RMIRPZRHSIR 104
MI005 | PR TR TR TRYS IR0 t
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MEO1T | R YRR IRMSR 0 i L0354 HO'RPRMIRIIRH52R102
MI-012 - He R RAPRTIRYIR104 | MI-035 | He 'R PRAIRIIRAEIRT0
ML012 | PR TIRA TR TR IR0 MI036 | Ho'R2RERS 245 3104
ME014 | HE R PR AR IRSIR102 MI-037 | He R RIIRISRA 37104
MI-015 | HR1RE IR IRISIR 103 MI038 | iR MR SRIZRYESR104
Mi-016 ?.‘iéBRA"BF?:E‘ARR)QR%GF{'M MI-039 | B R 2RA PRI IRAEIR104
M-017 | HO R TIRP IR IRIEIRT04 MI-040 Ho'RPR IR RO IR0
MI-018 gi:LC,. R1-3p2 52 2,453 WMI-041 | pigtR1OIRZIRIZRYS2R 102
MI-049 | HORPRISRSRASS MI-042 | ot RVRIIRIIRYBAR 10
WMI020 | R TR TR 5;5:!:. 101 MI043 | R PREIRBIRAOIR 10
Mi-021 HQERRJ"””RE‘ZR 2yt 2010.2 MI-044 gﬁgf;ﬂﬁ 3RS 25 3104
MI-022 | PR TR IRMIRISIRI0S MI-045 | HotRORMIRIIRIEIR104
MI-023 | HRMRPIRPIRYEIR 04 M-046 | Hg'RMIRISRIZRYSS
MI-024 | HoPRTARP AR IR P304 .?\fii—()fl?' He'R IR SRI IR
M025 | R TMR? SRS ARAES MI-048 | HO'RTRD TRMTRYS IR0
MI-026 | o RMRI PRI IR ) MI049 | otRRPIRIZRIE2R 10
MI027 | HofRTRETRE RS TR0 :: MI-0B0 | et R1HRZIRIIRHSIRI0D
MIL028 | R P RP IR 1RSI 10 MEDST | HetR4RA4RS RS oR 104
MEO2G | potRTPRIIRS 2RISR MI052 | He'RMIRZ RS IRMSIRI0A
ME030 | e RTARM PRI IRMER 103 MI-053 | Ho'RRASRS2RAS
AI-031 _}jg_‘f"Rd"ERZ”@R?}QR”&;‘ERm‘@ MIOB4 | HotRRIIRYIRYS?
| MI-032 | He'RIZRISRIPRHIEIRI0A MI-055 | 1o RIRG TR TRAE TR0
MI-033 | He'RARA TR IR IR MI-056 | He TR R IR IRHE IR0
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MI057 | g TR1PRZZROIRYSIR102 VILO80 HeBRRD RS TR IR0
MI-058 'ﬁuf1Qﬂ.\ngst.szﬁs_sR—m.s MDY | PR PREIRD PR 2R102
ML059 | e TRT2RPIRYSRYSR MI082 | HefR T ARZIRPIRMS éF;,w 3
MI-060 | o' TR12RI RIS AR 104 MI083 | HePR ZREIRIIRABIR 103
ME0BT | Ho' TR ZRPARS IRASIR104 MI-084 ‘_z’“:iQ £ 2R PR3 2 5.8 10.4
MI082 | pg TRIPRZORIIRYEIRI MI085 | HePR' ZRPIRIIRYE 3R 104
MI063 | o' 'R 1ARZSREIRISIR 104 MI086 | piRT IR SRIIRISIR1CA
MI0B4 | o TR1ORE RS IRV IRTO MI0B7 | oiRTIRISRYIRMSIR10
MI085 | g T RVIRPIRI IR ZR10% MI0B8 | potR IR TRHTRYIR10
M08 | He TR IR7 RS 2RAEIR 10D MI-089 | 1e®R ORI IRI2RISZR102
1067 | po IRIRPIRIIRISIRI0S MI090 | MR PR SRIIRYEIR1CS
M08 | Ho! 'R PR IRIIRHSIR 104 ALOST | HoPRT IR IRITRAEIRI0S o

MI069 | e/ 'R IRIR3 IR HR104 MI092 | HoRT IR ARPIRTIIR104
070 | pie R ORA SRR MH093 | HlR IR RIIRYSIR 1O

MI071 | g tR1PRZSRIIRYSS oon | HEP R R SRR

MI-072 | pl RTRSTRSTRYSIRY MI095 | HPRIPRPSRISRIS
MIO73 | Lo TR REIRIIRISR 102 M08 ;HCSREARZ1R3.'1R--},’5.‘5R701
MI074 Hel IRARZIRS RIS IR 103 MI097 | He®RRPIRIZRAS 2R 102
V?V%i»i)?‘é Ho! TRMRPIRIIRHSIR10 MI-098 | HoR1RZIRDIRHSIRIDS
MIO76 | o' TR AR RIARASIR 104 MI099 | poPRMRIIREIRISIR10S
ML077 | Ho RAR RS IRHEIR 104 MI100 | HPR“RZIREIRYSIR10A
MIO78 | 1o TRTIRZ IR IR MIF101 | g o 23 B 453104

MI079 | Ho' TR AR TROSRHSS MI102 | pelRTRZSRIARAS 3
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i M-102 He F’MRZ 5;;\,3 5R4/5L,

whereby for gach embodiment of matrix

x independently from each other =0, 1, 2, 3 or4, preferably x = 0, 1 ar 2,
v independently from each othery = D or 1;

and pharmaceutically acceptable salis and/or solvates thereot

and with the proviso - for each embodiment of matrix 0 Tor that this proviso is
. . 4 "
applicable - such as for embodiments which comprise Hg as defined by He ' or Hg™ -

that

i He is oxetanyl, which is bound via the carbon atom next to the oxygen of the

oxetanyl, therg is no substituent altached to said carbon atom via a -Cils-

“pacer.

twill be evident, that If x and/or y = 0 then He is unsubstituted, 1. 2. the

corresponding valences of the ring member atoms are salurated by hydrogen.

In case R'"is not sufficie ntly defined in matrix | it shall be R4,

Additional embodimenis aceording o the nvention and subset of the aspecis
1 io 17 ang the embodiments of matrix § or malrix |
in the following further embodimenis of the invention are presented. Each one is

independent and separable, Le. Individual aspect of the invention.

G y T 5.1 e 10,01
A\JA“IRd.O.?RS..RéiOWR’]CO )

Additionally mentioned are the embodimeants (Hﬂg and

/
2201531 0d/5.1510.0.1

{IHr cﬁz‘:{ I, with the remaining features as oullined Tor the

elements of matrix |
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a.) subsel of aspects 1 - 17 and embodiments of matrix § or | with respect to

——
‘}

211}y Inone individual and independent subset of ermnbodiments according fo

the present invention the emboediments thereof comespond with esch of aspects 1

5 — 17 and gach of the embodimenis of matrix G and matrix | in which Jj}: within the
gioun He [R LR y may be a group defined by the following formula
|
N
. T/ h
\\ __________
S
posiiion (01,
whereby the * s the attachment point to the pyrazclo-group in gensral formula |
10 andn=0,1, 2 or 3, except that in this subset for no embodiment at the position ™
) . W2 . , . D i . L
there 1s an R” that comprises a -CHz- group by which R is bound at said position
This subset is called “subsset a.1.17,
15 {a.12) Inone individual and independant subset of embodiments according o
the present invantion the embodiments thereof comespond with each of aspects 1
- 17 and each of the embodiments of matrix & and matrix | i which He within the
p » 31 T 3 i H ™y
aroup jig{ﬁiz}xg_ﬁ ly may be a group defined by the following formuia D
e ?\
D\ ) I
i
position ** (D1)
20

wheraby the ™ is the attachment point o the pyrazoto-group in general formula |

andn=0,1, 2 or 3; excent that in this subset for no embadimeant at the position ©

there is an R2ar R° cther than H,
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This subset is called “subset a.1.2".

(a.2.1;  Inons individual and independent subset of embodiments according ©
the present invention the embaodiments thereof comrespond with each of aspecis 1
- 17 and each of the embodiments of matrix 0 and matrix | in which He within the
Group ﬁrrf%’ ax[}? Iy may be a group defined by the following formula D1-2

3

nosition (D1-23,

whereby the * is the attachment ga@in’t to the pyrazole-group in general formula |
and n =1, 2 or 3 and wherain 7' is selected from the ¢ group of N, O and B(0);, with
r=0,1,2 and 77 is selected from e group of C, N, O and S(O}, with r= 01, 1, 2,
i all cases with eventually remaining valences of 7" or 77 be eing saturated by H or

g . L 2 "_‘3
as the case may be by R™or K7,

T3

except that within this subset for no embodiment al the position ™ thers is an R
fhat comprises an optionally substituted -CHs- group by which this R is bound at

said position ™

This subset is called "subgset 5.2.17

groun f _{F&{‘jx[?ﬁy may be g group defined by the following formula D1-2
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whergby the 7 15 the attachment point 1o the pyrazolo-groun in general formula |
and n =1, 2 or 3 and wherein 7" is selected from the group of N, © and S{O}, with
r=1401, 2 and 72 is selecled rom the group of C, N, C and S{O, withr =0, 1, 2, in
all cases with eventually remaining valences of 7% or 72 bel ng saturated by H or as
the case may be by R® or Ra;

except that within this subset for no embodiment at the position ™ there is an 2 or
R® other than H:

This subsal s calied "subset a.2.2".

(a.3) tn one indivt duaf and independent subset of empodiments accmdiﬁg to

the preaem invantion ine embodiments thereof wrrespmd with each of aspmt

pe tetrahydrofuranyl, except that within this subsat for no embodiment R? is a
CHy-group that is bound at the alpha position to the ring oxygen atom.

This subset is called "subset 8.3".

{a.4) in one individual and independent subset of embodiments according o
the pz‘esent invention the embodiments thereof correspond with each of asspé%c'ts 1
e tetra%‘]ydroﬁ’uraﬂy!, except that within this subset for no embodiment R*
R'0- Cog-alkyl-group having a CHy-group by whicn it is bound o a C-atom of
the tetranydroiuranyl, which is at the aipha position to the ring oxygen atom

This subsat s calied "subset 3.47,

(a.5.1)  Inone individual and independent subset of embodiments according t©
the present invention the embodiments thereo! correspond with each of aspacts 1
~ 17 and each of the embodiments of maltrix 0 and matrbd ! in which He is or may

be tetrahydrofuranyt, except that within this subset for no embodiment R%is a Co.

g-alkyl-groupbeing bound at the alpha position to the ring oxygen atom,

This subset is called “subset 8.5.17.
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fab.2)  inore individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
- 17 and each of the embodiments of matrix 0 and matrix | in which Hc is or may
be tetrahydrofuranyl, except that within this subset for no embodiment RYis a Co.
s-alkenyl-group-being bound at the alpha position to the ring oxygen atom.

This subset is called “subset a.5.27,

(2.5.3)  inone individual and independent subsat of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which He is or may
be letrahydrofuranyl, except that in this subset for no embodiment R is a Co.
salkynyl-group-heing bound at the alpha position to the ring oxygen atom.

This subset is called "subset a.5.3".

{a.6) I one individuat and independent subset of embodimants according to
ihe present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which He is or may
be tatrahydrothicohenyl, except that i this subset for no embadiment R is & Hs-
group being bound at the &!pm posiiion (o the ring sulphur atom.

This subset is called "subset a b

(8.7} in one individual and independent subset of embediments according o
the present invention the embodiments thereof correspond with each of aspects 1
- 17 and each of the embodiments of matrix 0 and matrix | in which He is or may
be tetranydrothiopheny!, except that in this subset for no embodiment RisaRr'"
C- Cog-alkyl-group having a CH-group by which it is bound to a C-atom of the
tetrahydrothiopheny!, which is at the alpha position to the ring sulphur atom.

This subset is called “subsetl 27",

(2.8} in one individual and independent subset of embodiments according o
the prasent invention the embodimenis correspond with each of aspects 1 — 17
and each of the embodiments of matrix 0 and matrix | in which He is or may be

tetrahydrothiophenyl, except that in this subset for no embodiment R* is a2 Cr.
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atkyl-group having a CHs-group by which it is bound at the alpha position o the
ring sulphur alom.

Thiz subset is callad "subset a.8”,

(a.9) in one individual and ndependent subset of embodiments according o
ihe present invention the emboediments thereof correspond with each of aspects 1
-~ 17 and each of the ambediments of matrix 0 and matrix | in which Hg is or may
pe tetrahydropyranyl or a tetrahydrothiopyranyl, except that in this subset for no
ambodiment R is a CHs-group being bound to the alpha position of the ring
oxygen atom or the sulphur atom respectively,

u

This subset is calied "subset 5.9",

{210} in one individual and independent subset of embodiments according o
the present invention the embodiments thereof correspond with each of aspects 1
- 17 and each of the embaodiments of matrix 0 and matrix | in which He is or may
be letrahydrepyranyt or a tetrahydrothiopyranyl, except that in this subset for no
embodiment R* is a R -0-Cog-alkyl-group having a CHa.-group by which it is
bound o a C-atorn of the tetrahvdropyranyl or tetrahydrothiopyrany! which C-atom
iz af the alpha position to the ring oxygen atom or the sulphur atom respactively.

This subset is called “subsat 8 107

(a.11)  Inone individual and independent subset of emboediments according to
the present invention the embodiments thereof correspond with each of aspects 1
- 17 and each of the embodiments of malrix 0 and matrix Tin which He is or may
be tetrahydropyranyl or a ielrahydrothiopyranyl, except t in this subset for no
embodiment R is a Cqgalkyl-group having a CHe-group by which it is bound at
the alpha position to the ring oxygen atom or the sulphur atom respectively.

This subset is callad "subsat 2,11".

(a.12)  Inone individual and independent subset of embodiments acoording to
the present invention tha embodiments thereof correspond with each of aspeots

— 17 and each of the embodiments of matrix 0 and matrix | in which Hg may be an
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oxetanyl group, except that in this subset for no embodiment He is an oxetanyl-

Group.

This subset is called “subset 3. 12",

(a.13)  in one individual and inrdependent subset of embodiments according to
the present invention the embodiments therecl correspond with each of aspects 1
— 17 and each of the embodimenis of matrix § and malrix | in which Heg is or may
oe 3 cyclc hexanosyl sugar group in which for any of the hydroxy groups the
hydrogen optionally may be replaced by any other groun and / or He is or may be
a cyclic mono-desoxy or di-desoxy hexanosyl sugar group in which for any of the
remaining hydroxy groups the hydrogen optionally may be replaced by any other
group, except thal in this subset for no embodiment R is a CHs-group being
bound at the alpha position to the ring oxygen atom,

Thig subset is callad “subset 5.13".

{a.14)  inone individual and independent subset of embodiments acecording to
the present invention the embodiments thereof correspond with each of asnacts 1

~ 17 and each of the embodiments of matrix 0 and matrix T in which Hg is or may
be a cyclic hexanosyl sugar group in which for any of the hydroxy groups the
hydrogen optionally may be replaced by any other group and / or He is or may be
2 cyclic mono-desaxy or di-desoxy hexanosyl sugar group in which for any of the
remaining hydroxy groups the hydrogen eptionally may be replaced by any othar
group, except that in this subset for no embadiment RY is a Ch.g-atkyl-group being
pound at the aipha position o the ring oxygen atom.

This subset is called “subset 5,147,

{815y inone individual and independent subset of embodiments according
the prasent invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which Heg is or may
be a cyclic hexanosyl sugar group in which for any of the hydroxy groups the
hydrogen optionally may be replaced by any other group and / or Mg is or may be
a cyclic mono-desoxy or di-desoxy hexanosy! sugar group in which for any of the

remaining hydroxy groups the hydrogen optionally may be replaced by any other
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group, except that in this subsef for no embodiment R? s a R 3-Cog-atkyl-
g ;
group being bound at the alpha po@%’fion to the ring oxygen atom.

This subset is called "subset 2.15

{(2.18) In one individual and indepeandent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects
~ 17 and each of the smbodiments of matrix 0 or | in which R? is defined such that
it may comprise a group selected from (P\m)gi\im anicl (RTG}QN—C1.,3~8§§(W", excaept

, 2 510,
that in this subset for no embodiment R shall be (RN ar (Rm

JoN-Coz-alkyl-,
. .
while all remaining definitions of B remain unchanged.

This subset is called “subset a.16”,

D.) subset of embodiments of malrix 0 or malrix | with respeci o B

e

b.1) In one individual and independent subset of ambodiments according to the

rasent  invention the embodiments thereol correspond  with each of the

o]

. . A S
! | =

embodiments of matrix 0 or malrix | in which 877 is whearsby for the

ambodimeants of this subset

415,22 4 . : S
RYT shall mean that B and %7 independently of one anothar are H- ar flucrine.

This subsel is called “subsei b.17.
. s o 10
o.; subset of embodiments of matrbd with respect o B

(. 1) In one individual and independent subset of embodimeants according 1o the

present invention concerns each embodiment selected from the group of matrix 1 with

O o o w02 o 102, T ek i b e

7 being defined by B, R “or 87 for the embodimenis of this subset each of
e 102 103 L10.4 , w10y :

the definitions R, 8 " and 77 is extended so that B also may be H, in case

TS .
tis i s bound to a nitrogen atom.

This supset s called “subsat ¢ 17

it will be evident that the subseis as defined under a.} and b)) within this ssction

“Additional embodiments according to the invention / subsat of aspecis 1 - 17 and
8
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the embodimeants of matri O or matix I correspond with embodiments of aspects 1
- 17 and matrix G, matrix | respectively, whareby the scope of specific definitions is
changed. In case these changes are lmiations the new definitions can be
censiderad ic include provisos. Therefore these embodiments are considered to he
only “subsets” of aspects 1 — 17 angd the embadiments of matrix 0, matrix |
respectively,

cach embodiment of general formula 1 defined by aspects 1~ 18 and any of the
stements of matrix 0, matrix |, or sach embodimant defined by the above subsels a.),
by or . is considered an independant and separable aspect of the invention, L.a. an

individual aspect of the invention,

15 ARD DEFMITHIMNGS

Terms not specifically defined herein should be given the meanings that would be
givan o them by a person skilled i the art in light of the disclosure and the context,
Framples include that specific substituents or atoms are presentad with their 1 or 2
letter code, ke H for nydrogen, N for nitrogen, © for carbon, O Tor oxygen, S for
sulphur and the tike. Oplicnally bul not mandatorily the letter is followed by a hyphen

to indicate a bond. As used in the speacification, unless specified to the contrary, the
foflowing terms have the meaning indicated and the following conventions are

adhered to.

In the groups, radicals, or moleties defined below, the number of carbon atoms Is
often specified preceding the group, for example, Cig-alky! means an atkyl group or
alkyl radical having 1 o arbon atoms. in general, Tor groups comprising two or
more subgroups, the last named group is the radical attachment point, for exampis,
“thioalkyl” means a monovalent radical of the formula HS-alkyl-. Iif the term of a
substituent starts or ends with a2 minusg sign or hyphen, i.e. - This sign emphasises
the attachment point like in the aforementioned example HS-atkyl-, where the “alkyl”
is linked to the group of which the HS-alkyl- is a substituent. Unless otherwise
specilied below, conventional definitions of farms control and conventional stable

i

atom valences are presumed and achieved in all formulas and groups.
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nogeneral, all “tautomeric forms and isomeric Torms and mixiures”, whether
individual geometric isomers or optical Isomers or racemic or non-racemic mixtures of
isomers, of 'a chemical structure or compound are intended, unisss the specific
stereochemisiry or someric form is specifically indicated In the compound name or

structure,

The term "substiiuted” as used herein explicily or implicitly, means that any one or
more hydrogend(s) on ihe designated atom is replaced with & mamber of the indicatad
group of substituents, provided. that the designated atom’s nomat valence is not
excesded, In case a substituent is bound via a double bond, e.g. an oxo SQbS??tL!eni,
such substiiuent replaces two hydrogen atoms on the designated ziom. The
substitution shall result in a stable compound, “Stable” in this context preferably
means a compound that from a pharmaceutical point of view is chemically and
physically sufficiently stable in order 1o be used as an aclive pharmaceutical
ingredient of a pharmaceulical ssn’}pmsﬁ'liion

it a substituent is not defined, it shall be hydrogen.

By the term "oplionaily subsiiluted” is meant that either the corresponding group is
substituted or it i3 not. Accordingly, in each occasion where this erm s used, the
nion-substituted variation is a more pronounced aspect of the invention, Le. preferably
there are no such optional substituents.

Eil

The phrase "pharmaceutically acceptable” s amploved herein {o refer o those
cormpounds, materials, compositions, and/or dosage forms which are, within the

cope of sound medical judgment, suitable for use in contact with the tissues of
human beings and animals without excessive toxicity, Irritation, allergic response, or

other problem or comgplication, commensurate with a reasonable benefit/risk ratio.

As used herein, "pharmacewiically acceptable saliisy” refer o derivatives ¢f the
disclosed cort’;pound wherein the parent compound (s modified by making acid or
base salls thereof. Examples of pharmaceutically acceptable salts include, but are
not imited to, mineral or organic acid salts of basic residues such as amines; alkali or
organic salls of acidic residues such as carboxylic acids; and the like. The

pharmaceubically accepiable salts include the conventional non-loxic salis or the
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guaternary ammonium salts of the parent compound formed, for example, from non-
oxic inorganic or organic acids. For example, such conventional non-toxic salls
include those derived Trom inorganic acids such as hydrochioric acid, hydrobromic
acid, sulfuric acid, sulfamic acid, phosphoric acid, nifric acid, and the like: and the
saits prepared fom organic acids such as acelic acid, prapionic acid, succinic acid,
alycolic acid, stearic acid, lactic acid, malic acid, tartaric acid, citric acid, ascorbic
acid, pamoic acid, maleic acid, hydroxymaleic acid, phenylacetic acid, glutamic acid,
benzoic acid, salicylic acid, sulfaniic acid, 2-scetoxybenzoic acid, fumaric acid,
ioluenesulfonic acid, methanesulionic acid, ethane disulfonic acid, oxalic acid,
isothicnic acid, and the like, As the compeounds of the present invention may have

i

both, acid as well as basic groups, those compounds may therefore be present as

infernal saits ton.

The pharmaceutically acceptable salts of the present invention can be synthesized
from the parent compound which coniaing a basic or acidic moiety by conventional
chernical methods. Generally, such salts can be prepared by reacting the free acid or
base form of these c:csmpcsunds with a stoichiometric amount of the appropriate base

or acid in water or in an organic solvent, or in & mixiure of the two; generally, non-

"Prodrugs” are considered compounds that release an active parsnt drug of the
present invention in vive whan such prodrug is administered to a mammalian subject.
Prodrugs according to the present invention are prepared by modifying functional
groups present in the compound in such a way that these modifications are
retransformed o the original functional groups under physiclogical conditions.

Frodrugs include compounds of the present invention wherein a hydroxy, aming, or
sulfhydryl group is bound to any group that, when the prodrug of the present
inventicn is adminislered o a8 marmmalian subject, is retransformed to free said
hydroxyl, amino, or sulfhydryl group. Examples of prodrugs include, but are not
limited to, acetate, formate and benzoate derivatives of aloohol and amine functional

groups in the compounds of the present invention.
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“Metaboliites” are considerad as derivatives of the compounds according to the
presant invention that are formead in vivo: Active metabolites are such metabolites
that cause a pharmacological effect. it will be aporeciated that metabolites of the
compounds according to the prasent inventions are subject io the present invention

as well, in particular active metabolitas

Some of the compounds may form “solvates”. For the purposes of the invention the
term “solvates” rafars to those forms of the compounds which form, in the solid or
liquid state, a complex by coordination with solvent moleculas. Hydrates are a
specific form of solvates in which the coordination takes place with water. According
ig the present inveniion, the ferm preferably is ussd for solid solvales, such as

amorphous or morg preferably crystalline sclvaies,

“Beaffold” The scaiiold of the compounds according o the present invention is

represented by the following core structure, the numeration of which is indicated in

Hold:

Iy,

it will be evident for the skilied person in the art, that this scaffold can be described

by its tautomeric “enol” form

O

2
FoAl o 3a
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In the context of the present invention both structural representations of the scaffold
shall be considerad the subject of the present invention, even if only one of the two
representatives is presented. It Is believed that for the majorily of compounds under
ambient conditions and therewith under conditions which are the relevant conditions
for a pharmaceutical composition comoprising said compounds, the equiibrium of the
aulomeric farms lies on the side of the pyrazolopyrimdin-4-one representation
herefore, all embodiments are presenied as pyrazolopyrimdin-4-cne-derivatives or

morg precisely as pyrazolo[3,4-dlpyrimidin-4-one derivatives.

“Bonds” 1 within a chemical Tormule of a ring system or a defined group &
substituent is directly linked o an alom or a group like "“RyR” in below formula this
shall mean that the substituent is only atlached {o the corresponding atom.
however from ancther substituent ke "R a bond is not specifically linked to an
atorn of the ning system but drawn towards the centre of the ring or group this means
that this substituent "RxR" may be linked o any meaningiul atorm of the ring system /

group uniess stated otherwisa,

TRy RT \\/
L,

%)1(

The bond symbol - {= minus sign) or the symbol *- 7 (= minus sign followed by an
asterisk sign} stands for the bond through which a substituent is bound (o the
corresponding remaining part of the molecule / scaffold. in cases in that minus sign
does noi seem 10 be sufficiently clear, an asterisk s added 1o the bond symbol -7 |
order o determine the point of attachment of said bond with the corresponding main

part of the molecuie / scafiold.

in general, the bond to one of the herein defined helerceycloalkyl, heterocyelvl or

hetercary! groups may be effected via a C atom or optionally an N atom,

The term “aryl” used in this application denotes a phenyl, biphenvl, indany, indenyi,

1.2,3 4-tetrahydronaghthyl or naphthyl group, preferably it denctes a phenyl
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naphtyl group, more preterably a phenyl group. This definition applies for the use of
“aryl” inany context within the present descriction in the absence of a further

definttion.

The ferm "Cqeatkyl” dencies a saturated, branched or unbranched hydrocarbon
group with 1 to n C atoms, wherein nis a figure setected from the group of 2, 3, 4, 5,
6, 7,8, 9, or 10, preferably from the group of 2, 3, 4, 5, or 8, more preferably from the
group of 2, 3, or 4. Examples of such groups include methyl, ethyl, n-prooyl, iso-
propyl, butyl, iso-butyl, sec-hutyl, lerf-butyl, n-pentyl, iso-pentyl, neo-pentyi, tert-
pentyl, n-nexyl, iso-hexyl ete. As will be evident from the context, such 04 ~alkyl
group optionally can be subslituted,

This defindlion applies for the use of “altkyl” In any reasonable context wit the
present description in the absence of a further definition,

in cases inowhich the Brm "Oopeabol”

15 used in the middle of two other groups /

substituents, like for example in “Gy p-ovipoalkyl-O, -ally 027, this mesns that the

R

sy

Cop-afkyl-muoiety bridges said two other groups. In the present example it bridges

the Cq-cylcoalkyl with the oxygen like in “cyclopropyi-methyl-cxy-“ it will be evident,
that in such cases "Cip-alkyl” has the meaning of a “Cq-alkylens” spacer like
mathylene, ethylene eic. The groups that are bridged by "Cq_p-alkyl” may be bound o
“‘Cop-alkyl” at any position thereol, Preferably the right hand group is located at the
distal right hand end of the alkyl group and left hand group at the distal left hand side

of the alkyl group. The same applies for other substituents

The term "Copeaitkenyl” denctes a branched or unbranched hydrocarbon group with
2 ton Catorms and at lgast one C=C group {(l.e. carbon — carbon double bond),
wherein n preferably has & valus selected from the group of 3, 4, 5,8, 7, or 8, mo

preferably 3, 4, 5, or 6, more preferably 3 or 4, Examples of such groups includse
ethenyl, 1-propenyl, Z-propenyl, iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-
mathyl-1-propenyl,  t-pentenyl, Z-pentenyt, I-pentenyl, 4-pentenyl, 3-mathyi-2-
butanyi, 1-nexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, S-hexanyl etc. As will be evident

from the context, such Cap-alkeny! group optionally can be substituted.
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This aefinition appties for the use of “alkeny!” in any reasonable context within the
present description in the absence of a further definition if no other definitio
In cases inowhich the term "Cg patikenyl” is used in the middie of two other groups /

substifuents, the analogue definition as for Cq_-alkyl applies.

~The term "Cap-alkynyl” denotes a branched or unbranchead hydrocarbon group with

2t n C atoms and at least one C=C group {ie. a carbon-carbon triple bond),
wherein n preferably nas a value selected from the group of 3,4, 5,8, 7, or 8, more
preferably 3, 4, 5, or 8, more preferably 3 or 4. Examples of such groups include
athynyl, T-propynyl, Z2-propynyl, 1-butynyl, Z-butynyl, 3-butynyl, {-pentyrvi, 2-
pentynyl, S-pentynyl, 4-pentynyl, T-hexynyl, Z-hexynyl, 3-hexynvl, 4-haxynyl, 5-
nexynyl etc. As will be evident from the contexd, such Gy pmailoynyl group optionally
can be substitlted.

This definition applies for the use “slkynyl” in any reascnable context within the
present description in the absence of a further definition.

in cases in which the term "Copalioynyil” is used in the middie of two other groups /

substituents, the analogue definition as for Gy y-alkyl applies

The term "Caproysloatiyl” denotes e saturated monocyclic group with 3 to n O ring
atoms. n preferably has a value of 4 10 8 (= 4, 5, 6, 7, or 8), maore preferably 4 io 7,
more preferably such Ca-cyeloalkyl is 5 or 6 membered. Examples of such groups
nolude  oyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl etc. This

definition applies for “cycloalkyl” in any reasonable context within the oresent

description in ihe absence of a further definition.

The terrn "halogen” denotes an atom selected from among F, Cl, Br, and |

The term “hetercaryl” used in this application denotes a heterocyclic, mono- or
bicyclic aromatic ring system which includes within the ring system itselfl in addition fo
at least one C atom one or more hatercatom(s) independently selacted from N, O
and/or 5. A monocyalic ring system praferably consists of 5 10 6 ring members, a

bicyelic ring system preferably consists of 8 to 10 ring members. Preferred are
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heteroaryls with up to 3 heterpatorms, more preferred up o 2 hetercaloms, mors
preferred wilh 1 heteroatom, Preferred heteroatomn is N. Examples of such moieties
are  benzimidazolvl,  benzisoxazolyl, benzoll 4l-oxazinyl, benzoxazol-Z-onvl,
cenzofuranyl, benzoiscthiazolyl, 1,3-benzodioxalyl, benzothiadiazolyl, benzothiazolyl,
benzothienyl, benzoxadiazolyl, benzoxazelyl, chromanvl, chromenyl, chromonyl,
cinnolny, 2, 3-dihydrobenzol1,4)dioxiny, 2, 3-dihydrobenzofuranyt, 3,4~
dinydrobenzofl . 4loxaziny!, 2,3-dihydroindolyl, 1, 3-dihvdreisobenzofurany!, 2.3~
ditydreiscindotyl, 8,7-dihvdropyrrolizinyt,  dihydroquinolin-2-ony!,  dihydroguinolin-4-
onyl, furanyt, imidtazoll,2-alpyrazinyl, imidazolt,Z-alpyridvl, imiciazolyl,
imidazopyridyt, imidazol4 S-dlthiazolyl, indazolyl, indelizinyl, indolyl, isobenzofuranyt,
isobenzothienyl,  isochromany!,  isochromenyl,  isoindovl,  iscquinolin-2-onvl,
isogquinolinyt,  isothiazolyl, isoxazolyl, naphinyridinyl, 1,2 4-oxadiazoyl, 1.34-
oxadiszovl, 1,2, 5-oxadiazoyl, oxazolopyridyl, oxazolyi, 2002 3=
dihydrobenzimidazolyl,  Z-0x0-2,3-dihydroindolyl,  1-oxoindanyl,  phithalazinyi,
pteridinvl,  purinyl, pyrazinyl, pyrazolo{1,5-alpyridyl,  pyrazolo[1,5-aloyrimiciny,
pyrazoivl,  pyridazinyl,  pyridepyrimidiny!,  pyridyl  (pyridinyl),  pyridyl-N-oxide,
pyrimidinyl,  pyrimidopyrimidinyl,  pyrrolopyridyl,  pyrrolopyrimidiny!,  pyrratyl,

quinazainyl, quinctin-4-onyl, guinolinyt, guinoxalinyl, ?,2;3,4~teirahyquumoéinyi,

1,2,3 4-tetrahydroisoguinoliny, tetrazolyl, ‘?,2,4«-\%hiadiam!y§, G d-thiadiazolyt, 1,25+

tradiazoiyl,  thiazolyl,  hienol2, 3-dlimidazeivl,  thieno[3.2-bloymolyl,  thieno[3,2-
b Oty ]

bithiophenyl, thienyt, triazinyl, or triazolyl.

Preferred hetercary! groups are furanyl, isoxazolyl, oyrazolyl, pyridyvl, pyrimidiny,

thienyl, and thiazoiyl

More preferred hetercaryl groups are oxadiazolyl, triazolyl, pyrazolyl, furanyl, and

pyridyl, more preferrad (s oyrazolyl and pyridyl.

The definilion pyrazole includes the isomers TH-, 3H- and 4H-pyrazole, Praferably

pyrazolyl denctes 1H-pyrazotyl.

The definition imidazole includes the isomers 1H- 2H- and 4H-imidazole. A preferred

definition of imidazolyl i 1H-imidazotyt,
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The definiion triazole includes the isomers 1H-, 3H- and 4H-[1,2 4)-triazole as well
as 1H-, 2H- and 4H-{1,2,3]-triazole. The definition triazolyl therefore includes TH-

1.2 4krazol-1-, -3- and -5-yl, 3H-[1,2 41-triazol-3- and -5-yl, 4H-[1,2 4-triazol-3-) -4~
and -5yl TH-[1,2,3}-riazol-1-, 4- and -5-yl, 2H-[1,2 3ktriazol-2-, -4- and -5-yl as well

as 4H-{1,2, 31 razol-4- and -5-yl,

The term istrazole includes the isomers 1H-, 2H- and SH-lefrazola. The definition
tetrazolyl therafore includes TH-tetrazol-1- and -5-yl, 2H-tetrazol-2- and -5-yt and 5H-

{etrazoi-5-vi.

The definition indole includes the isomers 1H- and 3H-indole. The term indolyl

preferabiy denotes TH-indol-1-yl

The term isoindole includes the isomers 1H- and 2H-isoindole.

This definition applies for “mmmaﬂfﬁ-” in any reasonable context within the present

b

desoription in the absence of a further definition,

The term "N-linked-oyridine-2-one” used in this application denctes:
* *
t , I 4 }
- N\T{,:} /N\ o
i i
\E [ §
NG =
' and g tautormeric form
The tarm “helereoyoloatiyl” within the context of the present invention denctes

saturated 3 fo 8 membered, preferably 5-, 6- or 7-membered ring system or g 5-12
membered bicyclic ring system, which include 1, 2, 3 or 4 heteroatoms, selected from
N, O, andfor 8, Preferred are 1, 2, or 3 heleroatoms.

The preferred number of carbon atoms is 3o 7 with 1, 2, 3 or 4 heleroaloms
selected from N, O, and/or S. Such heterocycloalkyl groups ars addressed as Ca.
-neterocycioaliyl.

Freferred are saturated heterocycloatikyl rings with 5, 6, or 7 ring alorms, of which 1 or
2z

are hetaroalems and the remaining are C-atoms.
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Wheraver Cayr-heterocycioalkyl- substituents are mentioned, the preferred
embodiments thereof are 5, 6- - or 7-memberad cycles, more preferably
menocycies, They include 1, 2, 3, or 4 heteroatorms, selected from N, O, andlor S,

whereby 1 or 2 such heteroatorms are preferred, more preferably 1 such heteroatom.

Preferred exampie for heterocycloalkyl include morpholingl, piperidiny!, nineraziny,
thiomorphohnyl,  oxathianyl,  dithianyl, dioxanyvl, pyrrolidingl,  etrahydrofuranyy,
dioxolanyt, oxathiolany, imidazolidinyt, tetrahydropyranyl, ovrroling,
tetrahydrothienyl, oxazolidinyt, homopiperazinyt, homopiperidiny!, homomorpholinyl,
homaethiomaorpholiny!, azetidinyl, 1,3-diazacyclohexanyl or pyrazolidinyl group.

This definition applies for “hetsrocycloatiod” in any reasonable context within the

present description in the absence of a further specific definition.

The term “heterocyolyl” specifically is used fo define the group He in formula | and
formulae which are derived thereof and therefore will be independently used from the
definition of "hetercoycloalkyl”, However, the definitions for "heterceycloalkyl” shall be
comprised within the definition for "helerocyelyl”. He is a groun which is or at least

comprises a non-aromatic hetercoyoltostlyl group which s bound 1o the scaffold.

Within the context of the present invention and as used herein, specifically within the

context of Mo "

heterocyclyl” means a non-aromatic monocyclic, bicyclic or tricyelic
ring system, whereby the ring members are carbon altoms and at feast one
preferably one o three hetercatom(s) selected from the group of nitrogen, oxygen, or
sulphilr, the sulphur being part the group -3(C), - with r being 0, 1 or 2. Such ring
aystern may further be bridged. Such systerns also will be called hateromonocyclic

i

neterobicyclic, or heterotricyclic ring system within the prasent context.

This heterooyelyl group may be saturated or partly unsaturated, whereby in systems
with more than one ring system, at igast one of them is not zromaltic. This al jeast

one non aromatic ring system comprisas said at least one heteroatom.

This heterocyclyl group may be bound to the scaffold in more than one way. [ no

particular bonding arrangement is specified, then all possible arrangements are
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intended. For example, the term "etrahydropyranyt” includes 2-, 3-, or 4-
fetrahydropyranyt and the like. In cases with more than one ring system, the bonding
to the scaffold is via at least one ring aslom of the nen aromatic ring system
comprising al least one heteroatom, Preteratly this heterocyclyl-group is bound to
the scaffold via g nitrogen aiom or oneg of the saturated carbon atoms in said ring
system. More preferably it is atlached to the scaffold via a carbon atom of the non-

arornatic heterocyclic ring system,

Such heterccyclyl group may be fused, respectively annelated, with a cycloalkyl,
another heterccyclic group, an aromatic ring system, such as phenyl or may be part
of a spirocyclio system. in a fused or annelated system, the two ring systems share a
bond between two adjacent ring atoms. In the spiro variation, the two ring systems

have cne ring atom 0 commaen.

The moncheterceyclic ring systems within this definition are non-aromatic monocyclic
ring systems, in which at least ong, preferably one (o three, of the carbon atoms have
peen replaced with a hefercalom such as nitrogen, oxygen, or sulphur, the sulphur
being part the group — S(0) - with r being 0, 1 or 2 comprises preferably 4 1¢ 8 ring
atoms. Within this context preferred are 5+, 6- or 7-membered, saturated or at least

partly unsaturated helerocyclic rings

The heterobioyclic ring systems within this definition are bicyclic ring systerns with at
least one, preferably one to three, of the carbon atoms have been replaced with a
heteroatom such as nitrogen, oxygen, or sulphur, the sulphur being part the group —
S(O)y - with r being G, 1 or 2; the ring system has al least one non-aromatic ring,
which comprises said at least one hetsroalom, and the bicydlic ring system
comprises preferably 7 1o 12 ring atoms, Within this context preferred are 8-, 9- or

10-membered, saturated or at least partly unsaturated heteroovclic rings.

The heterolricyclic ring systems within this definition are tricyciic systems of
annelated monocycles, in which at feast one, preferably one to three, of the carbon
atoms have been replaced with @ hetercatom such as nitrogen, oxygen, or sulphur,

the sulphur being part the group — S(0), - with r being 0, 1 or 2; the ring system has
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at feast one non-aromatic ring, which comprises said at least cne hetercatom, and

ing tricyclic ring sysiem comprises preferably 7 to 14 ring atoms.

By the term spirccyclic system as mentionad within this definition, are meant
5 preferably 5-10 membered, spirocyclic rings which may opticnally contain 1, 2 or 3
hieteroatoms, selected from among oxygen, sulohur, and nitrogen. Such systems

optionally may be annelaled with an aromatic ring system such as phenyl.

The order of preference of helerocyelio ring systems is: monocyelic ring systems are
10 rmore preferred than oicyclic ring systems, which are more preferred than tricyclic

Ones

mxamples for such hetercoyolic He groups according 1o ihe present invention are the

15
—-i r*@ " 0
O dprbeees g e Il
| o
— L L_WJ . Jw' Lazvﬁfk}
Lo
O O . O i
AN A N s A
7 T T \ -
* )\ ..... v LR ® /\i._.,‘./ A 07 TR !\j
M M . Jwd 0 /N O
SO0 RS S BN A S ) e A
— & \\LM N — O L M R N
2 O N 5 5
~ R ) e N L
§ 7
RO N SN O S A B
S— N | N — —— ;g\j \_..,,_.M
M ML M I M
e N ™y ey <& i/ ~
\}uw i"""‘(: ...... / T N Fra FMM _/ * f_...m.w
,{.} /?; /0\ _,,O .
Nl B NN By
l\N/L \‘N/! S R o7



L)

WO ZHU9/121918 BT R IOGI06 3007

119 -
B i
r, \! (EJN ,,Nf(i /i\iﬁ /;C}
- ! s | = B
i l
N ~n Y N
Q9 O\\S//Q f*’o"‘fﬁ Oy 4
oy *—— S
e b J e \‘ i\ ) /A\\\(’) e ‘// T\Iv‘s
- t P S K P
I
Ut 0. .0 N D NG o AN O
- \J/ -~ e .. ™ S
o Ty + < ) L\ J f
\ﬁ B / . J \\\—— N o / ;\\:‘ // \> o~ \n

N " s O
= ! AN or 2 r\V( Marz {'/ \;/ !
i*f\/i e N 7 N ™ E“'“\‘:,/"\\}*‘\{,
; % | '
\.«/(J }‘] or 7 >.f"@ >'i or 2
/
O
O .0 . i M
/\j/ )\{/U O /‘;\\ /N.\W /{;\\E//\\N %/I\\‘\i"’/h\¢0
5 s i
i i N . ! i ‘
‘\\\;/ “\/\J\k r//\/ \‘- I >< iQQ\ /\‘\> i‘\\\/’/\)\ﬂ
\‘\ /\/J :
0 AN «
| e s [ e bop
A / s ¢
“ ?[ N Nty ety X~ )a
Ry N w=0 gorn KTO8erN X=0,8orN
0=1,234 P 1234 p=123/4
3 ~_: iy - = Lo
or 5 o or o
_ =1, 2 or; - o 3
g=1,20r3 O L2ord  g=1,20r3

. wherein - stands for the bond by which said group is bound o the nitrogen atom of

the seaffold, that is numbered as 1.

The above definition applies for “heterocyalyl” in any reasonable context within the

present description in the absence of a further definition.
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The term "oxo” denotes an oxygen atom as substituent that is bonded by a double

bond, »
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refarably it is bonded to a C-atom. In case oxo is used as a substituent, the

oxo replaces two hydrogen atems of the corresponding atorm of the unsubstituted

compound.

The following schemes shall #lustrate a process lo manufacture the compounds of the

present invention by way of exampile:

Boheme 1

OO, H,
N AN B EIOH
L!r"
CN h heat
rY R
\Nf’
(C R CO0CH,
H Li ER
N7 s
4 ‘ N NaH/EIOH
R “/EQQ\ S s/ 45
>\/ N N or
> o .
S0 R LR
Ve
R CoH
§ 4 o t
activation reagent
with
|
RE = Ho— 2
:7" R ]x
[ R,

o

Scheme 1: In a firg

sunstitutad

d hvdrazines by healing in an appropriate

J/:W“‘N.?\{E
%

H,N
R

3

NH,, H,0,
EIOH/H,O

eom

i

it

sobvent like ethang

in

tstep 2-ethoxymethylene-malononitriie is condansed with mono-
ihe

presence of a base (e.g. triethylamine) o form S-amine-1H-pyrazole-4-carbonitriles.
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These compounds are convertad in a second siep 1o the corresponding amides, e.g.
by treatment of an ethanolic solutlon with ammonia (25 % in water) and hydrogen
peroxide {35 % in water). In & third step, heating with carboxvlic esters under basic
conditions {e.g sodium hydride in ethanol) or carboxylic acids with an activation
reagent (e.q. polyphosporic acid) leads to pyrazotof3,4-dlpyrimidin-4d-ones as final

procucts [of, for example, A Miyashita ef all, Heferocycles 158G, 37, 13094,

Schermes 2 and 3 illustrate alternative methods o prepare the final compounds: in
these exemplified manufacturing  methods  S-amino-TH-pyrazole-4-carboxylic  acid
armides are condensed in a first step with an appropriate ester derivative fTollowed in a

second step by allvlation with suitable elecironhiles.
¥

O RY TCO0C H, o
/ + o I
j& ’ H )\
HNT TR NaH/EtOH \f‘f \3”1/‘;\‘“\;3
N - S
S Y
TN or SX NN
“ H R, R R H

K |
R COH |
L H @

activation reagent
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Seheme 4 llusirales allemative methods 0 prepare the final compounds: in the
gxemplified manufacturing methods S-amino-1H-pyrazole-4-carboxylic acid amides are
condensed i a first step with (2-bromo-phenyli-acetic acid ester derivatives followed i
a sscond step by subsiitvtion of the bromine atom by an aromatic or hetercaromatic

residue e.g. using Suzukd or Ulimann type reaction conditions.
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Scheme 5 illustrates an alternative method fo prepare the final compounds: in the

exemplified manufacturing method S-amino-1H-oyrazole-d-carboxylic acid amides are

condensed in a first step with (2-oyanc-phenyii-acetic acid ester derivatives foliowed in
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a second step by transtormation of the nitriie group into a 5-membered heteroaromatic
Group.,
Scheme 5
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; \\f L.}r 5
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L vy
S
~ 7= O, NH

Further alternative processes for preparing pyrazolo[3 4-dipyrimidin-4-ones  are
known in the art and can ikewise be employed for synthesizing the compounds of
the invention (see, for example: P. Schmidt et al., Helvetica Chimica Acta 1482, 189,
16206}

The mono-substituted hydrazine derivalives, that are used in step 1 of scheme 1 can be
prepared sither by nuclecphilic displacerment on the coresponding mesylate derivative

(scherns ©) or by reduction of the hydrazone infermediaie as depicted in scheme 7 [of
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for example, JW. Timbertake ef al, “Chemistry of Hydrazo- Azo-, and Azoxy Groups™

Palai 5., £2d.;, 1875, Chapter 4, 5. C. Hung et al., Journal of organic Chemistry 1587,

46, 5413-5414],
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} . R _
\\(\G% i ©h e TTCHy),
y _ X ;
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no =12

Further information alse can be found in WO04098210 (in particular pags 9, last

paragraph o page 14, line 8, incorporated by reference).
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The compourdds of the invention show & valuable rangs of pharmacc!ogical effects
which could not have been predicted. They are characterisad in particular by
inhibition of PDEYA.

Preferably the compounds according to the present invention show a high selectivity
profile in view of inhibiting or medulating specific members within the PDED family or

other FDE families, with a clear preference {selectivity) fowards PDESA inhibition

The compounds of the present invention are supposed o show a favourable safety

nrofie.

METHOD OF TREAMENT

The present invention refers 10 compounds, which are considered effective and
alactive inhibitors of phosphodiesterase 8A and can be used for the development of
medivaments. Such meadicaments shall preferably be used for the treaiment of
diseases i which the inhibition of FDEYA can evolve a therapeutic, proephylactic or
disease modifying effect. Preferably the medicaments shall be used to improve
perception, concentration, cognition, learning or memory, like those occurring in
parlicular in situations/dissases/syndromes such as mild cognitive impairment, age-
associated lsaming and memory iy Anairments, age-associated memory losses,
vascular dementia, craniccerebral trauma, stroke, dementie occurring after strokes
{post stroke dementia), post-traumatic demenlia, general concentration impairments,
concentration  impairments in children with leaming and memory problems,
Alzheimer's disease, Lewy body dementia, dementia with degeneration of the frontal
iobes, including Pick’s syndrome, Parkinson's disesse, progressive nuciear palsy,
dementia  with corticobasal degeneration, amyotropic lateral sclerosis  (ALS),
HMuntington's disease, mulliple sclerosis, thalamic degeneration, Creulzieid-Jacob

dernentia, HIV dementia, schizophrenia with dementia or Korsakoif's psychosis.

Anocther aspect of the present invention concemns the treatmeant of a disease which is
accessiple by PREDA modulation, in particular sleep disorders like inscmnia or

narcolepsy, bipotar disorder, metabolic syndrome, obesity, diabeiis mellitus, including
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type 1 ortype 2 diabetes, hyperglycernia, dyslipidemia, impaired glucose tolerance,
or a disease of the testes, brain, small intestine, skeletal muscle, heart, lung, thymus

or spleen,

Thus the medical aspect of the present invention can be summarised in that it is
considered that a compound according to any of the genius embodiments of the
invention as outlined harein, in particular the one according to formula | as defined by
each of the aspects 1~ 17, each of the elemenis/ermbodiments of matrix 0 or matrix |
or a compound selecied from the group of the exemplified final compounds {see

aspect 18 or chapler exemplary smbodimants) is used a3 a medicament.
i o4
Such g medicament preferably is for the treatment of 2 ONS disease.

in an altemative use, the medicament is for the treatment of a CNS disease, tha

treatment of which is accessibie by the inhibition of PDES,

i an sltemative use, the medicament is for he treatment of a disease that is

accessibie by the inhibition of PDES.

i an attemative uss, the medicamsant is for the frestment, amelicration and / or
prevention of cognitive impairment being relatad to perception, concentration,

cognition, learning or memaory.

in an alternative use, the medicament is for the treatment amelicration and / or
prevention of cognitive impairment being related to age-associated learming and
memory impairments, age-associated memaory osses, vascular dementia,
craniocerebral trauma, stroke, dementia occurring after strokes (post stroke
dementia}, post-iraumatic dementia, general concentration impairments,
concentration impalrments in children with learning and memaory probiems,
Alzheimer's disease, Lewy body dementia, dementia with degeneration of the frontal
iobes, including Pick’s syndrome, Parkinson's disease, prograssive nuciear palsy,
dementia with corticobasal degeneration, amyotropic lateral sclerosis (ALS),
Huntinglon's disease, multiple sclerosis, thalamic degeneration, Creutzeld-Jacoh

dementia, HIV dementia, schizephrenia with dermentia or Korsakoif's psychosis.
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In an altemative use, the medicament s for the reatment of Alzheimer’s disease.

I an allemative use, the medicament is for the treatment of sieap disorders, bipolar
disorder, metabolic syndrome, obesity, diabetis mellitus, hypargiveamia,
dyshpidemia, impaired glucose olerance, or a disease of the testes, brain, small

intesting, skeletal rnuscle, heart, lung, thymus or spleen.

PHARMACEUTICAL COMPOSITIONS

Medicamenis for administration comprise a compound according to the present
invention i a therapeutically effective amount. By "therapeutically effective amouni” it
15 meant that if the medicament is applied via the appropriate regimen adaoted {0 the
patient’s condition, the amount of said compound of formula (D) will be suffiicient to
effectively treat, to prevent or o decelerate the progression of the corresponding
disease, or otherwiss o amelioraie he estale of a patient suffering from such 5
disease. it may be the case that the "therapeutically effective amourt” in a mono-
therapy will differ from the “"therapeutically effective amount” in a combination therapy

with another madicament.

The dose range of the compounds of general formula {1} applicable per day is usually
from 0.1 10 5000 mg, preferably 0.1 to 1000 mg, preferably from 2 to 500 mg, more
praferably from 5 1o 250 myg, most preferably from 10 o 100 mg. A dosage unit {e.q.
a tablet) preferably containg batween 2 and 250 mg, particuiarly preferably between

10 and 104 mg of the compounds according o the inveniion,

The actual pharmaceuticaily effective amount or therapeutic dosage will of course
depend on factors knewn by those skilled in the art such as age, weight, gender or
other condition of the patient, route of administration, saverity of disease, and the
like.

The compounds according fo the invention may be administered by oral, parentaral
{infravenous, intramuscular ets), intranasal, sublingual, inhalative, intrathecal, topicat
or recial route. Suitable preparations for administering the compounds according to
the present invention include for example paiches, iablets, capsules, pills, pellets,

dragess, powders, troches, suppoesitories, liguid preparations such as solutions,
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suspensions, emulsions, drops, syrups, elixirs, or gaseous preparations such as
agrosols, sprays and the like. The content of the pharmaceutically active
compournd(s) should be in the range from 0.05 to 90 wi- %, preferably 0.1 o 50 wi.-
% of the composition as a whole. Sultable tablets may be obtained, for example, by
mixing the active substance(s) with known excipients, for example inert diluents such
as calcium carbonate, calcium phosphate or lactose, disintegrants such as com

tarch or alginic acid, binders such as starch or gelatine, lubricants such as

[€h

magnesium  stearale or talc and/or agents for delaying release, such as
carboxymethyt cailulose, cellulose acetate pnthalate, or polyviny! acetale. The tablets

rnay also comprise several layers.

Coaled tablets rmay be prepared accordingly by coating cores produced analogoustly
o the fablets with substances normelly used for tablet coatings, for example
collidone or shellac, gum arabic, tale, titanium dioxide or sugar. To achieve delayed
release or prevent incompatibilities the core may also consist of a number of layers.
Simitarly the tablel coaling may consist of a number of lavers to achisve delayed

release, possibly using the excipients mentioned abovs for the tablets.

Syrups or elixirs containing the active substances or combinations thereof according
to the invention may additionally contain a sweetener such as saccharine, cyclamate,
gitycerol or sugar and s flavour enhancer, .9. a flavouring such as vanillin or orange
extract. Thay may alsc contain suspension adiuvants or thickeners such as sodium
carboxymethyl cellulose, wetling agents such as, for example, condensation products

of fatly alcohols with ethylene oxide, or preservatives such as p-hydroxybenzoates.

Solutions are prepared in the usual way, e.g. with the addition of isolonic agents,
preservatives such as p-hydroxvbenzoates or stabilisers such as alkali metal salts of
ethylenadiaminetetraacetic acid, oplionally using emulsifiers andfor dispersants,
while if waler is used as diluent, for example, organic solvenis may optionally be
used as solubllisers or dissolving aids, and the solutions may be transferred inio

injection vials or ampoules or infusion bottles.
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Capsules containing one or more aclive substances or combinations of aciive
substances may for example be prepared by mixing the active substances with inert

carriers such as lactose or sorbitol and packing them into galatine capsules.

suitable suppositories may be made for example by mixing with cariers provided for

nis purpose, such as neutral fats or polysthyleneglycol or the derivatives thereof.

Exciplents which may. be used include, for exemple, water, pharmaceutically
acceptable organic solvents such as paraffins (.. petroleum fractions), vegetabis
olls {e.g. groundnut or sesame oil), mono- or polyfunctional alcohols (e.g. ethanol or
glycerol), carriers such as .9, nsiural mineral powders (e.g. kaoling, clays, talc,
chalk}), synihetic mineral powders (e.g. highly dispersed silicic acid and silicates),
sugars (e.g. cane sugar, lactose and glucose), emulsifiers {e.g. jignin, spent sulphite
hgquors, methyiceliulose, starch  and  polyvinvipyrrolidong) and  lubricants  (e.q.

magnesium stearate, tale, stearic acid and sodium laury! suiphate).

For oral use the tablets may obvicusly contain, in addition to the cariars specified,
additives such as sodium citrale, calcium carbonate and dicalcium phosphate
wgather with various additional substances such as starch, preferably potato starch,
gelatin and the like. Lubricants such as magnesium stearate, sodium lauryisulphate
and tale may also be used to produce the iablets. In the case of agueous
suspensions the active substances may be combined with various flavour enhancers

of coleurings in addition to the abovementioned exciniants

The dosage of the compounds according to the invention is naturally highly
dependent on the method of administration and the complaint which is being treated.
When administerad by inhalation the compounds of formula {1} are characterised by a

gh potency even al doses in the microgram range. The compounds of formula {1)
may also be used affectively above the microgram range. The dosage may then be in

& gram range, for example.

COMBINATIONS WITH OTHER ACTIVE BUBSTANCES
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In  ancther aspect the present invention relales o the above-mentioned
pharmaceutical formulations as such which are characterised in that they contain a

compound according to the present invention.

A further aspect of the present invention refers o a combination of gach of the
compounds of the present invention, preferably at least one compound according to
the present invention with ancther compound selectad from the group of for example
beta-ascretase  inhibitors; gamma-secretase  inhibilors; gamma-secretase
modulators; amyioid aggregation inhibitors such as e.g. alzhemed; direcily or
indirectly acting neuroprotective and/or disease-modifying substances; anti-oxidants,
such as e.q. vitamin £, ginko hiloba or ginkclide; anti-inflammatory substances, such
as e Cox inhibifors, NSAIDs additionally or exclusively having ARl lowering
properties; HMG-CoA reductase inhibitors, such as stating,; acetylcholine esterase
inhibitors, such as donspezil, rivastigmine, tacrine, galaniamine; NMDA receptor
antagonists such as e.g. memanting, AMPA receptor agonists, AMPA receptor
posiive  modulators,  AMPkines - monoamine  receplor reuptake inhibitors;
substances modulating the concentration or relsase of neurciransmitiers; substances
inchucing the secretion of growth hormone such as ibulamoren mesylate and
capramoreling CB-1 receptor antagonisis or inverse agonists, antibictics such as
minocyclin or rifampicin; PDE1, PDEZ, PDE4, PDES and / or PDEID inhibitors,
GABAA receptor inverse agonists; GABAA receplor antagonists, nicotinic recepior
agonists or partial agonists; alphadbataZ nicotinic recepior agonists or partial
agonists; alpna? nicotinic receptor agonists or partial agonists; histamine receptor H3
antagonists: 5-HT4 receptor agonists or partial agonists; 5-HT8 receptor antagonists;
alphaZ-adrencreceptor antagenists, calcium antagonists, muscarinic receptor M1
agonists or positive modulators; muscarinic receptor M2 antagonists, muscarinic
receptor M4 antagonists, mefabotropic glutamate receptor 5 posilive modulators;

p

metabotropic glutamate receplor 2 antagonists, and other substances that modulate
recentors of enzymes in a manner such that the efficacy andfor salety of the
compounds according to ths invention is increased and/or unwanted side effects are

reciuced,

5

saiected from the compounas according to

[#5}

(

aferably one active substance, which |



LA

10

e
()

36

WO 20097121919 POTEPIHISH53907
- 132 -

the nvention and/or the corresponding salts, as well as one or more, preferably ong
active substance selected from ameng alzhemed, vitamin E, ginkolide, donepezi,
rivastigmine, tacring, galantamine, memantine, butamoren mesyiate, capromaorelin,
minocyclin and/or f"ifampécm, aptionally gether with one or more inert carrisrs and/or

citlusnts.

The compounds according 1o the invention may aise be used in combination with
immunotherapies such as e.g. aciive Immunisation with Abeta or parts thereof or
passive immunisation with humanised anti-Abeta antibodies or antibodyfragments or

nanobodies for the freatment of the above-mentioned dissases and condifions.

The combinations according to the pregsent invention may be provided simultanaously
i oneg and the same dosage form, Le. in form of a combination preparation, for
exarmple the two components may be incorporated in one tablet, e. g. in different
lavers of said tablet. The combination may be also provided separatety, in form of &
free combination, i.e the compounds of the present invention are provided in one
dosage form and one or more of the above menticned combination partners is
provided in ancther dosage form. These two dosage forms may be equal dosage
forms, for example & co-adminisiration of two  tablels, ong containing 2
therapeutically effective amount of the compound of the prasent invention and one
cortaining a therapeutically effective amount of the above mentioned combination
partner. i is also possible to combine different administration forms, i desired. Any

type of suitable administration forms may be provided.

The compound according to the invention, or a physiclogically accepiable salt
theraof, In combination with another aclive substance may be used simultanacusiy or
at steggered tmes, but particularly close together in time. H adminisiered
simullaneously, the two active substances are given to ithe patient together; if
administerad at staggered times the two active substances are given to the patient
successively within a peried of less than or equal to 12, particularly less than or equal

to 6 hours,

T A : . N S N N I vt E WS £ £ g :
fhe dosage or administration forms are not limited, in the frame of the presant

invention any suitable dosage form ma

el
o
4%

sed. Exemplarily the dosage forms may
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he selected from solid preparations such as patches, tablets, capsules, pills, paliets,
dragees, powders, froches, supposiories, liguid preparations such as sclutions,
suspensions, emulsions, drops, syrups, elixirs, or gaseous preparations such as

acrosols, sprays and the lika.

The dosage forms are advantageously formulated in dosage units, each dosage unit
being adapted to supply a single dose of each active component being present.
Depending from the adminisiration route and dosage form the ingredients are

selected accordingly.

The dosage for the above-mentioned combination pariners is expediently 1/5 of the

normally recommended lowest dose up to 1/1 of the normally recommended dose

The dosage forms are adminisiered to the patient for example 1, 2, 3, or 4 times daily
depending on the nature of the formulation. In case of retarding or exiended releass
formulations or other pharmaceutical Tormulations, the same may be applisd
differently (e.g. once weekly or monthly etc.). it is preferred that the compounds of

the invention be administered either thres or fewer mes, more preferably once ¢
¥

twice daily.

CHAMPLES

FPHARMACEUTICAL COMPOSITIONS
The following pharmaceutical formuiations may  iliustrate the present invention

without restricting its scope:

Some examples of formulations will now be described, wherein the term "active
substance” denoles one or more compounds according to the invention inchuding the
salts therecl. In the case of one of the aforementioned combinations with one or
more sther active substances the term "active substance” also includes the sdditional

active substances.

Examole A
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Composition:

1 tabiet contains:
active substance
lactose

corn starch
polyvinylpyrrelidone

magnesium stearate

100.0 mg
8.0 myg
34.0mg
4.0 mg
2.0mg
220.0 mg

PUTIEPZOG9/05390G7

Diameter: 10 mm, biplanar, facetied on both sides and notchad on one side.

1 tablet contains:
active substance
powdered lactoss
com starch
colloidal silica
polyvinyipyrrolidone

magnesium stearale

Diameter:

Example ©

Hard gelatine capsules containing 150 mg of active substance

150.0 mg
89.0 ma
40.0 my
10.0mg
10.0 mg
18mg
3600 mg

10 mm, fial

1 capsule contains:
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active substance 150.0 mg
corn starch {dried) approx.  80.0mg
lactose {powdered) approx.  87.0 mg
magnesium stearate 3.0 mg

approx.  320.0 mg

Capsule shell: size 1 hard gelatine capsuie.

Example D

Supnositorias containing 150 ma of active subslance

1 suppository contains:

active substance 150.0 myg
colyethyvlenaglycol 1500 550.0 mg
polyethylenagliyeot 6000 460.0 mg
polyoxyethylene sorbitan monostearate 8400 mo

2.000.0 myg

Example E

Ampouies containing 10 ma achve substance

Composition:
active substance 10.0 mg
0.01 N hydrochloric acid g.s.

doubla-distilled water ad 2.0 mb

PCEMEPIOGHGRINGT
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Ampoules containing 50 ma of active subsiance
Composition:
active substance 500 mg
5 0.61 N hydrochloric acld a.s.
doubla-distilied water ad 100 mb
The preparation of any the above mentioned formulations can be done following

standard proceduras.
16

BICGLOGICAL ABEAY

The in vitro effect of the compounds of the invention can be shown with the following

biciogical assays.

15 BOEOAY assay proloco

ne PDESAZ enzymatio activily assay was run as scintiliation proximity assay {(8PA),
in general according 1o the protocol of the manufacturer {Amersham Biosciances,
product number, TREQ 7100),
AS erzyme source, lysate (PES with 1 % Triton X-100 supplementad with pr‘ot@ase
20 inhibitors, cell debris removed by cenirifugation at 13.000 rom for 30 min) of SF 9 celi
expressing the human PDESAZ was used. The otal protein amount included in the
assay varied upon infection and production afficacy of the SF9 cells and lay in the
rangs of 0.1 — 100 ng.

25 Ingeneral, the assay conditinns were 28 oliows:
« iotal assay volume: 40 microliter
s protein amount 0.1 - 50 ng
= gupstrate concentration (cGMP): 20 naomolar; ~1 mCi
s incubation time: 50 min at room emperature
30 s Tinal DMSO concentration: 0.2 -1 %

e
and the subsirate were diluted in assay buffer. The assay buffer contained 50 mM
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Triz, 8.3 mi MgCIZ2, 1.7 mM EGTA, 0.1 % BEA, 0.05 % Tween 20; the pH of assay
buifer was adjusted fo 7.5. The reaction was stopped by applying a PDES specific
inhibitor (e.g. compounds asccording to WOG4089210) in excass.

Dotermination of % inhibition:

The activity of the positive control {(minus the negative control = background) is set o
100 % and activity in the presence of test compound is expressed relative to these
100 %. Within this selting, an inhibifion above 100 % might be poss;bf due to the
nature of the variation of the positive control within the assay, howevear, in this case

the reported % inhibition had besn adjusted to 100 %.

Deterrgination of sa!

i{Csp can be calculated with CGraphPadPrism or other suiled software setting the
positive control as 100 and the negative control as §. For calculation of iCsy dilution

of the lest compounds (subsirates) are to be selected and tested following the

aforementionad protocol

Data

in the Tollowing, % inhibition data will fustrate that the compounds according to the
present invention are suited to nhibit FOEY and thus provide useful pharmacological
propertias. The examples are not meant 1o be limiting, The table also provides (Csp
values. The values are presented as baing within & nanomolar range (nM), Le. within
the range of either 1 nanomolar o 100 nanomalar or within the range of 101
nanomolar 1o 1200 nanomaolar. The specific 105y value is within said range. The
example number rater to the final examples as oullined in the section Exernpiary

embodimenis (see also aspect 18 of the invention).

All data are measured according to the procedure describad herain,
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Exampl | % inhibition of | 105, within Exampl | % inhibition of | 1Cgy within
eNo. | PDEBA2 (at | range eNo. |PDE9AZ (at | range
10 micromolar inanomotar 10 micromolar | inanomotar
conceniration) (i1 concentration) (b))
1 100 1100 29 o6 1100
2 99 1-100 30 100 1 - 100
3 95 1100 37 98 1100
ra— 93 1-160 32 100 72500
5 99 1- 100 33 g7 1-100
G 08 12100 34 a3 101 - 1200
7 a8 1100 35 100 101 - 1200
8 100 12100 36 100 1100
99 - 1-100 37 07 12100
10 58 EEEELD 38 a9 17700
1 a8 o 1100 35 99 1 - 100
12 57 A0 40 99 1100
13 G0 101 - 1200 40-1 100 1100
14 96 101-1200 | 40-2 100 1~ 100
15 92 101 - 1200 40-3 100 101 - 1200
16 85 107 - 1200 40-4 92 101 - 1200
17 160 1-100 40-5 98 12100
18 %) 1-100 40-6 97 1. 100
15 89 =100 40-7 95 101 - 1200
20 98 1- 100 41 02 101 -1200
21 o7 101 - 1200 42 02 101 - 1200
22 08 1-100 43 98 1-100
23 99 1-106 44 89 1-100
24 86 ot 1200 45 98 17100
25 56 . 1-100 46 100 1-100
26 51 101 - 1200 47 7 1-100
27 99 12100 48 a8 1 - 100
28 08 1-100 48 98 1~ 100
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Exampl | % inhibition of | 1C0s, within Exampl | % inhibition of | 1Cs, within
e No, PIDEQAZ (at range & No. PLESAZ (al range
10 micromolar ‘nanomolar 10 micromolar | inapomelar
conceniration) (rivi)] ! concentration) (]
50 7 T 80 94 1700
51 05 1-100 a1 78 101 - 1200
3 52 100 11060 82 160 1-100
53 g4 1-100 83 &6 1 - 100
54 g7 1-100 84 a7 1-100
55 57 1-100 85 899 T -100
56 95 - 100 86 b 101 - 1200
57 100 1-100 87 86 101 - 1200
53 218 1 - 100 88 86 1-100
ol 97 1-160 88 o5 101 - 1200
61 97 1-100 80 100 1 - 100
62 95 1100 a1 89 1-100
83 92 161 - 1200 9z 24 1-100
54 97 - 100 93 87 T~100
6o 97 1 1- 100 94 25 101 - 1200
56 ol 1 01 Ti500 95 58 7700
67 95 101 - 1200 98 ag 1-100
58 o7 1-100 07 98 7100
58 o4 1100 a3 97 1-100
70 9% 1-100 99 96 1-100
71 99 1100 (00 93 101 - 1200
72 91 101 - 1200 101 a8 1- 100
73 a7 b - 100 102 160 1-100
74 a5 1-100 103 g9 1-100
75 58 - 100 104 95 101 - 1200
70 o8 1100 105 84 161 - 1200
77 BY 161 - 1200 106 a7 101 - 1200
78 59 01 - 1200 108 g4 101 - 1260
7S 98 -100 T a8 101 - 1200
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Exampl | % inhibition of | iCry within Exampt ) %o inhibition of | 1G5 within
eNo. | PDE9AZ{at  range e No. | PDEGAZ (@ | range
10 micromolar | nanomolar | 10 micromolar | manamolar
concentration) (P)] cancentration) (Nt}
112 97 - 100 132-9 95 101 - 1200
113 a2 101 - 1200 133 98 1 -100
114 89 101-1200 134 99 1100
115 a7 101 - 1200 135 98 1 - 100
18 93 101 - 1200 136 100 1~ 100
17 97 1-100 137 | 59 {2100
118 89 101 - 1200 38 ] 100 1100
119 95 1-100 i3 G 1-100
56 55 T YR T 100 1700
121 54 101-1200 | 141 | @9 72700
122 85 161 - 1200 VR 33 1400
123 o1 101 - 1200 143 100 1100
124 95 101-1200 144 100 1-100
125 G5 1-100 145 84 107 - 1200
126 08 C o100 146 o1 101 - 1200
127 57 1-160 147 99 1-100
128 | 95 00 1471 86 101 - 1200
128 i 99 1100 147-2 87 101 - 1200
TN a9 1-100 147-3 | 95 1-100
131 57 1-100 | 148 as 101 - 1200
i3 90 101 - 1200 149 95 101 - 1200
1321 G7 1160 55 90 104 - 1200
132-2 100 1100 151 92 107 - 1200
1323 &5 701 - 1200 152 93 107 - 1900
1324 g8 i-i00 | | 153 50 101 - 1200
132-5 100 TR0 [T 100 1-100
132-6 99 Cd-do0 | 185 100 1~ 100
132-7 84 00 156 a9 1 =100
132-8 o4 101 - 1260 157 97 1-400




WO 20G9/121919 POTIEPROBGOMRZ90T

- 141
Exampl | % inhibition of | gq within | ' Exampl | % inhibition of i{Csn within
eNo. | PDESA2 (at | range eNo. | PDESAZ (at | rapge
| 10 micromolar inanomolar 10 micromolar inanomolar
concentration) (] conceniration} (]
158 97 1-100 187 ] 96 12100
159 | 100 1-100 BE 96 1100
160 96 1-100 189 00 101 - 1200
161 | 95 101 - 1200 180 82 101 -1200
162 a8 1-100 1971 P 101 - 1200
163 57 101 - 1200 192 100 101 - 1200
154 8 61560 1 e 99 107 - 1200
165 : 99 101 - 1200 194 57 101 - 1200
166 92 101 - 1200 195 88 101 - 1200
167 93 101 - 1200 156 91 101 - 1200
168 | 30 101 - 1200 197 91 107 - 1200
169 86 101 - 1200 198 100 107 - 1200
170 75 101 - 1200 199 88 101 - 1200
171 100 101 - 1200 200 1 101 - 1200
172 100 1-100 201 85 101 - 1200
173 86 101 - 1200 202 83 101 - 1200
174 89 101 - 1200 203 84 101 - 1200
175 &5 101 - 1200 204 57 101 - 1200
76 85 IO a00 2085 100 1-100
177 93 101 - 1200 206 82 101 - 1200
178 97 101 - 1200 207 100 12400
179 81 101 - 1200 208 100 101 - 1200
180 | 96 101 - 1200 209 89 101 - 1200
181 95 1-100 210 g7 1-100
182 100 7100 211 99 1-100
183 69 1-100 212 92 107 - 1200
184 Y o100 ] 213 86 707 7200
185 100 1-100 214 o8 1-100
186 57 1-100 215 93 101 - 1200
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Exampl | % inhibition of | {Csq within Exampl | % inhibition of | iCgy within
| e No. PDEYAZ (at range: e No. PDESAZ (at range
10 micromolar | rancmolar 10 micromolar | tanomolar
concentration) éﬁg\ﬁ}} concentration) ()]
276 96 1100 553 a9 RISy
597 97 107 - 1200 530 | 100 1100
218 88 107 - 1200 230-1 98 1 - 100
219 00 L1100 230-2 100 1-100
T 220 100 1100 230-3 99 1-100
21 100 1100 230-4 58 101 - 1200
207 100 1100 231 95 1-100
223 100 1100 232 99 |- 100
724 100 7100 233 100 1 - 100
225 100 1 - 100 234 100 1-100
226 100 1-100 235 98 101 - 1200
227 100 1100 235 93 101 - 1200
228 100 i -100 237 89 S101 - 1200

by wivves sffechs

The in vivo effect of the compounds of this invention can be lested in the Novel
Ubject Recognition test according to the procedure of Prickaerts of a/. (Neuroscience,
MUYz, 113, 351-361).

For further information concerning bislogical testing of the compounds of the prasent
ot e g o ) T

inveniion see also Neuropharmacology, 2808, 55, 208-818.

GHEMICAL MANUFACTURE
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Abbreviations:
APCI  Atmospheric pressure chemical ionization
DAD diode array deteclor

DISC  dimethyl sulphoxide

) slectrospray forization (in MS)
Exp. example

. melting potn{

h hour(s)

HPLC  high performance liquid chromatography

HFPLC-MS  coupled high performance liquid chromatography with mass
spectrometric detection

GC-MS  gas chromatography with mass spectrometric detection

MPLC  medium pressure liquid chromatography

mi. millilitre

ul ricrolitre

i mintes

MS m&ass speclromeatry

FECET.  TAcCSInc

it room lemperaiure
< retention fime (in HPLC)
2 retardation factor (in TLC)

BTl 24T H-Benzolriarole-1-vi)-1,1,3. 3-Tetramethyiuronium tefrafluorcborate

THA iriffucroacetic acid
Lo thin-layer chromatography

OIS mothods:

Method 4

i

instrument: HPLC/MS ThermoFinnigan. HPLC Surveyor DAD, LCQduo lon trap.:

column: Sunryse MS-C18, 5 um, 4.6x100 mm; sluent A water + 20 mM ammonium

formate; sluent B acetonitriie + 20 mM ammonium formate; gradient: A/B (85:5) for 1

min, then to A/B (5:95) in 7 min for 1.5 min; flow rate: 0.35 mi/min; UV detection: 254

nm; ion sourca: =251



W 2009/121919 » POTIEP2ZOGOMIA39GT
- 144 -

iethod 1

MS apparatus type: Waters Micromass ZQ; HPLC apparatus type: Waters Alllance
2695, Waters 2896 diode array detector; column: Varian Microsorh 100 C18, 30 x 4.6
i, 3.0 pum; eluent A water + 0,13 % TFA, eluent B acetonitrile; gradient. 0.0 min 5
% B0 18mns% B 20mng8 % 522mMn88%B—-23mMn5%B 525

min 5 % B; flow rate; 3.5 miJmin; UV detection: 210-380 nm.

Method 2

ME apparatus type: Waters Micromass ZQ; HPLC apparatus type: Waters Alliance
2685, Waters 2956 di Qrie array detector; coiumn: Merck Chromolith Performance
RP18e, 100 x 1 mm; eluent A water + 013 % TFA, eluent B: acetonitrile; gradient;
OO0mn5%B—-02mnb5%B-16mnd8%3-+18mni8%B—=20mns%

B— 2.2 min 5 % B fow rater 3.5 mb/min; UV detection: 210-380 nm.

Bethod 10

instrumentHPLC-ME Thermof inmigan. HPLC Surveyor DAD, MSQ Quadrupole;
cotarmm: Sunryse MS-C18, 5 um, 4.6 x 100 mm; eluent A; 90 % water +10 %
acetonitrite + ammonium formate 10 m; eluant B acetonitrie 90 % + 10 % water +
ammonium formate 10 mM; gradient:A (100} for 1 min, then to B (100) in 7 min for 1

min; fiow rata: 1.2 mlfming UV delection: 254 nmy; ion source: ARPCIL

Method 1B

instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, M3Q Quadrupole;
column: Symmetry C8, 5 um, 3 x 150 mm; eluent A: 90 % watler + 10 % acetonitrile +
ammanium formate 10 m, eluent B acstonitrile 80 % + 10 % H0O + ammonium
formate 10 mM; gradientt A {100} for 1.5 min, then to B {100} in 16 min for 1.5 min;

fiow rate; 1.2 mU/min: UV detection: 254 nm; ion source: APCH

Mathod 1E fusion

instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, MSQ Quadrupole;
column: Synergi Fusion-RPB0A, 4 um, 4.80 x 100 mm; eluent A B0 % water + 10 %
acetonitrile + ammonium formate 10mM; eiuent B: acetonitrile 90 % + 10 % HO +
armmonium formate 10 mM; gradient: A (100 %) for 1.5 min, then to B (160 %) in 10

min for 1.5 min; flow rate: 1.2 mU/min; UV detection: 254 nm; ion source: APCH
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Method 1E hydro

inatrument: HPLC-MS ThermoFinnigan. HPLC Surveyer DAD, MSO Quadrupole;
column: Synergl Hydro-RFPB0A, 4 um, 4.60 x 100 mm; eluent A 80 % water + 10 %
acetonitrile + ammonium formate 10 mi; eluent B: acetonitriie 80 % + 10 % HaO +
ammenium formate 10 m; gradient: A (160 %) for 1.5 min, then o B (100 %) in 10

min for 1.5 min; flow rate: 1.2 mi/min; UV detection: 254 nmy; on source: APCI

Instrument: HPLC-MS TharmoFinnigan. HPLC Surveyor DAD, Finnigan LCGduo lon
trap; column: Symmetry-C18, 5 um, 3 3 150 mm; eluent A2 85 % water + 5 %
acetonitrite + formic acid 0.1 %; eluent B: acelonitrile 85 % + 5 % water + formic acld
0.1 %, gracdient: A/B (85/5) for 1.5 min, then to A/B {5/95) in 10 min for 1.5 min; flow
rate: 1 ml/min; UV detection: 254 nm; ion source: E5]

Method 23

Instrument: HPLC-MS Thermorinnigan. HPLO Surveyor DAD, Finnigan LCQduo lon

trap;

!::J

column: Symmelry Shield, & um, 4,6 x 150 mm; eluent A Y% water + 10 %
acatonitriie + formic acid 6.1 %; eluent B: acelonitrie 30 % + 10 % water + formic

acid 0.1 %; flow rate: 0,82 ml/min; UV delection: 254 nm; ion scurce: B3

Method Grad C8 acidic

Instrument: HPLC-MS Waters., HPLC Alliance 2685 DAD, Z0Q Quadrupole; colummn;
Klerra MB-CE8, 3.5 um, 4.6 x 50 mm: elusnt Ao water + 0.1 % TFA + 10 % acetonitrite;
eluent B: acetonitrile; gradient: A/B (80:20), then to A/B (10:80) in 3.25 min for 8.75

rrire flow rate: 1.3 mbUiming UV detection: 254 nm; ion source: £ESH

tlethod Grad_C18_acidic

instrument; HPLC-MS Waters, HPLC Alliance 2685 DAD, ZQ Quadrupole; column:
Sunfire MS-C18, 3.5 um, 4.6 x 580 mm; eluent A water + 0.1 % TFA + 10 %
acetonitnie; eluent B acatonitriie, gradient: A/B (80:20), then to A/B (16:80) in 3.25

roin for 0.75 min; flow rate: 1.3 mb/min; UV detection: 254 nm; ion source: £SI,

Mothod Grad 80 10 CB acidic
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Instrument: HPLC-MS Waters. HPLG Alllance 2695 DAD, ZQ Quadrupole; coluran:
Xterra M3-C8, 3.5 umn, 4.6 x 50 mim; eluent A water + 0.1 % TFA + 10 % acetonitrile;
eluent B: acetonitrile; gradient: A (160 %), then to A/B (10:80) in 3.25 min for 075

min; flow rater 1.3 mUimin: UV detection: 254 nm; ion source; ESTL

Method Grad_20 10 018 acidic

instrument: HPLC-MS Waters. HPLC Alliance 2685 DAD, 24 Quadrupole; colummn:
Klarra MS-C18, 3.5 um, 4.8 x 50 mm; eluent Ao water + 0.1 % TFA + 10 %
acelonitrite; eluent B acetoniirile; gradiant: A (100), then to A/B (10:90) in 3.25 min

for G.75 min; flow rate1 .3 midmin, UV detection: 254 nmy ion sourpe: £51

Hethod Grad_Cs5_MH,CO0H
nstrument: HPLC-MS Waters., HPLC Alliance 2885 DAD, ZO

Aerra MS-08, 3.5 um, 4.6 x B0 mm; eluent Al water + ammoenium formate 5 m +

i

Cwadrupole, Column:

10 % acetonitrife; efuent B: acetonitrile; gradient: A 100 %, then to A/B (10:00) in 3.25

enin for G.75 min; Tow ratel 1.3 mbU/min; WY detaction: 254 nm; ion source: BESL

Chiral MPLEG Methods

Instrument: Agilent 1100, Column: Chiralpak AS-H Daicel, 4.6 um, 4.6 % 250 mm;

Method Chiral 1; eluent: hexanefethanct 97/3 {isocratic); flow rater 1.0 ml/min; UV
detection: 254 nm.
Wiethod Chiral 2: eluent: haxane/ethanol 98/2 (iscoratic); flow rale: 1.0 mi/min; UV
detection: 254 nm

Methoa Chiral 3 eluent hexane/ethanol 80/20 {isceratic), flow rate

[

1.0 mbfming UV

fetection: 254 nm

GUMES methods

Miothod 34
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Instrument: GC/MS Finnigan. Trace GC, MBSO guadrupole. Colurmn: DB-5MS, 25 m x
0.25 mm x 0.25 um; carrier gas: halium, 1 mi/min constant flow; oven program: 50°C
(hold 1 minute), to 100°C in 10°C/min, to 200°C in 20°C/min, 1o-300°C in 30°C/min
eluent, detection: frace MSQ,; guadrupole

ion source: 1B scan range: 50-450

Method 3A.1

instrument: GC/MS Finnigan Thermo Scientific. Trace GC Ultra, DSG 1 single

quadrupole. Column: DB-6MS Ul 25 mx 0.25 mm x 0.25 um; carder gas: helium, 1

no

mifmin constant flow; oven program: 50°C (hold 1 minute), to 100°C in 10°Cimin, to
200°C in 20°C/min, to 300°C in 30°C/min eluent, detection: frace DSQ, single

quadrupocle

Microwave hasting:
wMicrowave apparalus tvpes:

s Discover® CEM instruments, equipped with 10 and 25 ml vessels:

o Microwave apparatus type: Biotage Initiator Sixty.

Gengral comment conoeming the presemtation of the structures

some compounds have ong or more chiral centres. The depicled structure will not
necassarily show all the possible stereochemical realisation of the compound but
only one. However, in such cases a term like “cis-racemic mixiure” is depicted next to

the structure in order to point [© the other stereochemical options.

An example is given for Example 7D, below. The presented structural formula is
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Cis - racemic mixture
The added term “cis - racemic mixture” points o the second sterecchemical option:

.
N~ o~
d §
N

g
o)

This principle applias o other depicied structures as well.
Synthesis

In the following the manufaciure of compounds which examplify the present invention
5 described. In case the process of manufacture of a specific compound has not
been disclosed literally, the skilled person in the art will find 2 desaoriotion of analogue
procedures within thass descriptions which he can fnllow In princinla. At some places
it is said, the exampies can be prepared in analogy o another example. if reference
should be made 1o such an “analogue process” the reactions conditions are about
the same, even if molar ratios of reagents and educts might to be adjusted. i also will
be evident that starting materials within a described process can e varied chemécail'y
achisve the same resuils, Le. if a condensation reaction of an ester is described, |
that the alcohelic component is a leaving group bul not subject of the product, this

alcoholic component may vary without significant changes of the procedure as such.

Starting nomoounds:
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A solution of 70 g (201 mmol} carbethoxymethylene triphenyiphosphorane in 300 mbL
digthyl ether was cocted to 0°C and 25 ¢ (198 mmol) 1.1, 1-riffluorcbutanone was
added. The solution was warmed to room temperature and stirred over night. The
reaction mixlure was fillered and the fiitrate was concenirated under reduced
pressure (700 mbar and 40°C bath temperature). The residue was purifisd by
vacuum distiliation (170 mbar and 130°C bath temperature, main fraction: 95-96°C),

29 ¢ (75 %) of the product were obiained as colouriess ol

HPLC-MS (Method 1) R 1.77 min

MS (ESI posy miz = 186 (M+H)'

Example TAA

400 mg (10.0 mmel) sodium hydride (60 % in mineral oft) was suspended in 10 ml
THF and cooled to 4°C. While being stirred, a solution of 1.3 mi (8.9 mmol)
trimethylphosphono acetate in 10 ml THE was added. Tha mixture was stirred for 1 h
at the same temperature. After this, 2 solution of 4 4-difluorocyclohexanone in 10 mi
THE was added at 0°C. The mixture was allowed to warm fo room temperature and
stirrad for 14 h. THE and water was added and the THF eveporated, The remainder
was diluted with ethyl acetate, wasned with water and salurated sodium hydrogen

carbonate solution and evaporated to vield 1.49 g (85 %) of the oroduct.
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MS (ED: miz = 190 (M)

The following examples 18, 1€, 1D, 1&, 24, 2B, 2C and 20D show how the racemic
acids 3-triflucromethyl-pentancic acid and  3-rifluoromethyl-butyric acid can be
transferred into the two enantiomeric forms of the free acid, The resclution can be
done via separation of diagtereomeric intermediates, The two pure enantiomeric
forms of the free acid will be called enantiomer A, enatiomer B respectively. The
comesponding  diastereomeric  intermediates will be called diastersomer A,
diastersomer B respectively.

f

The same principle may be applied for enantiomeric resolution of other racemic

raixtures ¥ appropriate.

Example 18

Diastareoisomer A

A solution of racemic 3-triflupromethyi-pentanocic acid (8 g, 47 mmol), TBTU (15.6 g,
52 mmol) and diisopropylethylamine (24.1 mb, 141 mmol) in dimethylformamide (80
mi) was stirred at 20°C for Th then {5)-{-)-T-phenylethylamine (10 g, 82 mmol) was
added and the mixiure was stired for 16 h at 20°C. The solvent was removed and
dicnloromeathane (200 mbL) was added. The resulting mixiure was washed with citric
acid 10 % in water (200 mi), KpCO4 20 % in water {100 mL) and dried over sodium
sulphate, Evaporation of the solvent gave a crude solid that was mixed with methano
(10 mi) and fitered through a pad of activated basic slumina. Separation of
diasterscisomers was obiainad by flash chromatography on 510, eluting with 2

mixivre of cyclohexane/ethyl acelate 85/15.
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4.5 g (358 %) of the title compound were obtained as white solid.

Rf: 0.25 {cyclohexane/ethyl acetate 85/15, stained with basic KMnO,)
HPLC-MS (Method 1E hydro) Ry 8.358 min

ME (APCI pos)y: miz = 274 {?\f’%-‘%H)"L.

Chiral HFLC (Method Chiral 1) R 5.58 min de: >89 %

Diasterecisomer B

44 g (342 %) of a white solid were oblained as second product from flash
chromatography of Example 18.

R 0.20 (eyclohexane/sthyl acetate 85/15, stained with basic KMnO4)

HPLO-MS (Method 1E hydro): Re 8.33 min

MS (APCHoos): miz = 274 (M+H)"

Chiral HPLC (Method Chiral 1) Ry 818 min de: »9% %
Example 10

3-Triftuoromethyl-pentanoic acid, Enantiomer A

FrQ§
F—tF N-0H
)

o
—

Enantiomer A

A solution of Example 18 (4.6 g, 17 mmol) in dioxane {15 mlL) was ireated with
HoS0, 70 % inwatar (25 mb) and refluxed for 16 h. The mixture was cooled, basified

to pH 14 with NaOH 32 % in water, diluted with water (80 mL) and exiracted with
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dichloromethane (2x 200 mL). The resulting solution was acidified © pH 1 with N
HCL extracted with dichloromethane (3x 500 mb) and the combined organic phases

were dried. BEvaporation of solvent afforded 2.47 g (86.3 %) of a brown oil.

Rf 0.68 {(dichloromethane/methanol 9/1, stained with Bromocresol Green)

i

Chiral HPLC (Method Chiral 1) By 5.58 min ee: 988 %

Example 18

3-Triftucromethyl-pentancic acid, Enantiomer B

F O
FtF S0
5

Enantiomer B

In analogy to the preparation of Example 10, the title compound was obtained using
Exampte 1C as starting material.

Yield: 80.3 %

Ri0.66 (dichicromethana/methanol 971, stained with Bromooresol Green)

Chiral HFLO (Methed Chiral 1) Ry 5.08 min ee: »99 %

L

Example 2A

4,4, 4-Trifluore-N-{{R)-2-hydroxy-1-phenyl-ethyl)-3-methyl-butyramide,

Diastoracisomer A

Ao sowtion of 3-(irfluoromethybbutyric acid (10 g, 84 mmol) in dimethyiformamide
(100mLy  was  freated  with  N-(3-dimethylaminopropyh-N'-sthylcarbodiimide

hydrochioride (14.7 g, 77 mmol), 4-dimethyl-amino pyridine (11 g, 89.7 mmol}) and
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{F)--Fphenyiglveinel (9.8 g, 78.5 mmal). The mpdure was stirred at 20°C for 16h,
then concentrated to reduce the volume and treated with 10 % cifric acid in water
(300 mb). The mixture was extracted with ethyl ether (2x 200mL) and the separated
organic phase were washad with 10 % NaHCO; (150 mb) and bring (150 mbL}. The
grganic phase was dried and evaporaled 0 give 13.7 g of a crude white solid.
Separation of diasterecisomers was achieved by flash chromatography on $i0;
eluting with a mixture of ethyl acetate/hexane 6/4.

5.32g (30.2 %) of the title compound were obtained as white solid.

KT 0.23 {ethyl acetate/hexana 6/4)

HPLC-MS (15 hydro) Ry 6.97 min

WS (APCH pos): miz = 276 (M+H)"

M

xample 28

|

4.4 4-Trilloro-N-((R)-2-hydroxy-1-phenyl-ethyl-3-methyl-bulyramide,

Biasiersosomer B

F O
e LF N
NV —>
< N/
OH

3.08 g (17.5 %) of a white solid were obiained as second preduct from flash
chromatography of Example 2A.

Rf: 0.16 (ethyl acetale/nexane 6/4)

HPLC-MS (1 hydro): Re 86.82 min

MS (APCE pos): miz = 276 (M+H)".

Example 20, Enantiomer A

o

e - F \\__

; %_@/ OH
7

£
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Ao solution of Example 2A (2 g, 7.26 mmol) in tetrahydrofuran (10 mL) was treated
with M504 70 % in water (10 mb) and refluxed for 16 h. The mixture was cooled,
basilied to pH 14 with NaOH 32 % in water, diluled with water (50 mL) and extracted
with dichloromethane (2x 50mi). The resulting solution was acidified to pH 1 with 9N
HCIH extracted with dichioromethane (3x 50 mi) and the combined orgenic phases
weare dried. Evaporation of solvent afforded 0.84 g (V4.1 %) of & brown oil.

FIPLC-MS (1E nydro)y Re 1.73 min

MS (APCH neg): mifz = 155 [M-HY

Chiral HPLC (Method Chiral 2): R 692 minee 989 %

Cxample 20, Enantiomer B

My

S—0H

-
FodF

>%

In analogy o the preparation of Example 2C, the ttle compound was obtained using
Example 2B as sterting material. Obtained 1.4 ¢ (8.98 mmol)

Yield: 82.3 %

HPLC-MS (TE hydro): Ry 1.30 min

MS (APCI neg)y: miz = 155 (M-HY .

Chirat HPLC (Method Chiral 2) Ry 648 min ee: 88.6 %

Example 3A

2-(4-Trifluoromethyl-pyridin-2-yi}-malonic acid diethy! ester
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A suspension of sodivm hydride 60 % in mineral o {1.65 g, 41 mmol) in anhydrous

dioxans (36 mbLy was freated with diethyimalonate (6.3 mi, 41 mmel) at 25°C and

heated to BO°C for 30 min. Cuprous chioride (163 ¢, 17 mmol) was added, the
mixiurs was heated o 80°C and Z-chioro-4-{trifluoromethvl-pyriding was added and

the was heating increased o 100°C for 16h.
After cooling to 20°C the mixiure was acidified with 37 % HCI diluted with water {120
mL) and exiracted with dichicromethanes (2 x 80 ml). The organic phase was dried
and evaporated to give a crude oil that was purified by flash chromategraphy aeluting
with n-hexane/ethy! acetate from 95/5 to B0/40.
1.9 g (38 %) were oblained as a colourless ol

HELO-MS (25): Re 12.24 min

MS (E51 pos): miz = 306 (M+H) .

T

ihe following example was synthesized in analogy to the preparation of Example 54U,
using the corresponding acid (Sinova Inc., Bethesda, MD 20814, USA) as starting

material,

-
e
-

Y
// \\ . -~ Q e
T

NO,

HPLC-ME (Method 1) Bp 1.47 min

'“r

MS (ESH posy miz = 194 (d+H-EIOH)

Example 48
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2.0 g (8.6 mmol} of Example 4A was dissolved in 40 mbL sthanol, Pd (10 % on
charcoal) was added, and the mixture was hydrogenated at room temperature (2h,
50 psi). The reaction mixture was fillered and the residue washed with ethano!l. The
solvent was evaporated by reduced pressure.1.80 g (100 %) of the product were

obtained.

HPLC-MS (Method 1) Ky 0.81 min

) N w " s +
MS (ES! posy miz = 210 i+H)

3-Triflucromethyl-pentancic acid methyl ester, Enantiomear A

F O
V
F—F Ng

Enantiomer A

1o a stirred solution of Example 10 (250 myg, 1.47 mmol} in dichloromethane (10 mL)
and mathanot {0.25 mb), under nitrogen atmosphere, trimethyisiyidiazomethane
(2.0 M solution in diethyl ethery (2.1 mL, 419 mmol} was added drop wise at 0°C.
The reaction mixiure was stirred keeping the temperature below 5°C for 1h. The
solvent was removed (40°C, 25 bar) yielding 250 mg (75.4 %) of a yeilow oil that was

vsed in the next step without further purification.

GG (Method 3A) Ry 3.28 min
MS (1 miz: 165 (M-19) 7 155 (M-28), 153 (M-31)"
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The following examples were synthesized in analogy fo the preparation of Example

BA, using the corresponding acids as starting materials:

structure | starting maternal; Ry [rmin] Mz miz
carboxylic acid
Example FFD' ) Example 2C 8.0 170 =
,,,,, f \\,7 g
- F <_ O
Enantio- (Method 3A)
mer A
Exampie 5 /;*"“ 7{}\ . Example 2D 8.01 170 [E]
O F—F %0
st ﬁﬁ._._./
N (Method 3A)
cnartdio-
e B
Example F O Example 1E 3.29 185(0M-19)
50 F QF )0 \
; J ,,,,,, S _ 1850V-29),
e {(Method 3A)
Enantio- IBA(M-31)
Lmer B e
Exampla G (% 7.82 252 =1
[ e 1
5E ! o7 " OH
F {;\\: F\T//Li {Method 3A)
i \/l\ \v[\ -
G F O F
s "
F o
Exarmple 9 €3 .53 202 [ER
L JL /i"l\
- T O— 7 OH
1 L (Methad 34)
P, e
{\Q N
E i E r'(
K\T’?”\CE | \[’ff’/ ‘Ca
F o F
|
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structure starting material: Re imin WS /e
carboxylic acld
| Exarmple . Q ] O 3.92 130 [Eh
=L : )L _ '
e - /fx\/’ o kas vt
_ (Meathod 3A)
Enantic-
Lmar S
Exampie ~ O — O 5.09 115 MGV~
Iy p 1\ i \ E‘\ . i (M-29)
I A Sy S B —
5H ST T TOR =)
Method 3A
Example / Fxample T84 1.22 264 =518

(Methad 1) {(M+H) ']

Di-tert-butylazodicarnoxylate {305 mg, 1.32 mmol) was dropped fo a solution of 1-(4-

hydroxy-piperidin-1-yi)-sthancone (259 mg, 1.8 mmol) in tetrahydroturan (4 mL) under

nitrogen atmosphere. Then (2-hydroxy-ohenylj-acelic acid methyl ester (260 mg, 1.2

mmaol) and trighenyiphosphine (347 mg, 1.3 mmaol} were added. The yeallow mixture

was stirred at 20°C for 16h. The sclvent was evaporated and the residue was purified




WO 26691214919

- 150 -

PUTIEP IO EIHGT

on silica using hexane/ethyl acetate mixture of increasing polarnity (from 70 % (o 100

% athyl acetate)} as eluent © give 195 mg (55.6 %) of a colourless oil.

HPLC-MS (Method Grad_C8 NH.COOR): Ry 2.67 min

MS (ESI pos): miz = 202 (M+H) .

The following examples were synthesized in analogy to the preparation of Example

5G, using the corresponding alcchols as starting materials:

1
L MS mfz

Structure starting =4 R Imin
matarial:
Alcohol
Example C;f HO\/«\) 2.53 292
54 ok L
0 "
2 O — (Method M+HY
rACE. | \‘g/ L‘\/ )4 Q | (M+H)
_ o ~N Grad C8
mixture k:
} © RH,COOH
}
Example j}\ ~H (.35
5K o /( hexane/et
0 J\\ e (
/ P hyl acetals
<A 5 812)
Example y HO . 0.2
B "%J i e ,‘O
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Structure starting T Ry Imint M5 mfz
matarial:
Alcohot
Example CJ‘ P-EO%L o 0.2
S i) e LM /U i {(hexane/et
.//L\\ O, hyl acetate
I O .
L L )
Example (3) Ho\r,/«\ 0.25
50 - - Sl L\/ {,i}
S NP (hexana/et
e .
| \]E E/ § hyl acetate
\\,/J/ \\/Cﬁ}
713}
Exarmple ti HO - .35 |
f ?
P r ~o \L>
A O (hexansafet
L \L~_,.> iyl |
R ;
acetate) E
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Exarple 5Q
(3-Methoxy-pyridin-2-yh-acetic acid methy! ester

0
;J\O,,

L
O~

“T N

LA

A mixture of {(3-methoxy-2-pyridin-2-y) acetonitrile (400 mg, 2.7 mmoly in 2 ml of

methano! and 86 % sulphuric acid (1.8 mi., 3

1 o

2 mmol}

iy

was heated 0 a microwave

oven at 120°C for 1h. The mbdure was cooled o 0°C, basified with solid NatiGO.,
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diluted with water (2mL} and exiracted with dichloromethane. The separated organic

phase was dried and evaporated o give 450 mg (92 %) of a dark yellow oil that was

used in the next step without further purification.

HPLO-MS (Method Grad 08 NHCOOH) R 1.92 min
MS (ESEpos) miz = 182 {M+H}+.

xample 51

{4-Trittuoromethyl-pyridin-Z-yli-acetic acid ethyl ester
1
b -
!, o7 .
i
F /E/%N
\ /\f/’J
e
FTNL
=
A solution of Exarple 3A (1.0 g, 3.27 mmol) in anhydious DMSO (8 mL) was treated

with waler (80 m%cre&, 3.27 mmoly and lithium chioride {347 mg, 82 mmol). The

resulting mixture was heated at 120°C for 16h. Afler cooling to 20°C the mixture was

5

treated wit ¢ (12 mbi) and extracted with ethy! acetate {3x 20 mb). The organic
phase was dried and evaporated o give a crude oll that was purified by fiash
chromatography eluting with n-hexane/athyt acefate 8/2.

380 mg (51 %) were oblained as a colowless oil.

HPLC-MS (Method 2F): R 11.09 min

+

MS (EST pos): m/z = 234 (M+H)

(6-Triflucromethyi-pyridin-2-yh-acetic acid athyl ester
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A mixture of caesium carbonate (1.87g, 5,75 mmeol) and ri--butyiphosphing (107 pl,
044 mmoly in dry 1,2 dimethoryethane (10 mb) was  treated with  tris-
(dibenzylidensacetonejdi-palladium {81 Mg, G088 mmol),  2-Bromo-6-
{trifluoromethylipyridine {1g, 4.42 mmol) and diethylmalonate (0.8 mL, 53 mmol}
under nitrogen atmosphere. The mixture was heated to 150°C for 30 min In &
microwave oven. After cooling to 20°C the mixture was ireated with a saturgied
solution of ammonium chioride (120 mb) and extracted with ethyi ether (3x 80mL).
The organic phass was dried and evaporated o give a crude off that was purified by
flash chromatography eluting with n-haexane/ethyl ether /1.

480 myg (81 %} were obtained as a colouriess oil.

GC (Method 3A) Ry 8.28 min

WIS (Bl iz = 233 (V)

Example 5T, racemic mixture

FOF ,
_//"L\O/)

uuuuu e

20 g (148 mmoly of Example 1A was combined with 2 g Pd/C (10 %) and
nyarogenated at room temperature (Bh, 15 psi). The reaction mixture was filtered and
washead with diethyl ether. The solvent was evaporated under reduced pressure (500
mbar, 40°C bath temperature). 27.8 g (94 %) of the product were oblained as &
colourtess liguid.
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o

N\//' \\ ____,//’L\“("}‘/

z 4 “
et

149 ¢ (95 %, 743 mmol) was dissolved in 20 ml ethanol and hydrogenated over 150
mg Pd/C (10 % at atmospheric prassure for 14 h. The mixiure was fillerad and the

solvent removed 1o yvield 1.27 g (88 %) of the product,

Exampie 5U

8
T

\

i

\\/’\ r/o ~
5 {
2

——

\\///

A solution of 15 g {69.8 mmol) of (Z-bromo-phenyh-aoetic acid in 50 mL ethanol was

b

cooled o O0°C and 8 mb (110 mmol) thionvichioride was added drop wise. The
reaction mixture was heated 1o 50°0C over night. Afler cooling to room temperature
the solvent was removed under reduced pressure. The residus was mixed with ethyl
acelate and fitered over 20 g basic aluminium oxide. The filrate was evaporated

vinder reducad pressure. 18 g (92 %) of the product were obiainad.
PLO-MS {(Method 1) Ry 1.62 min

MS ( ESEpos ) miz = 243/45 (Br) (M)

The following examples were synthesized in analogy o the preparation of Example

54, using the corresponding acids as starting materials,
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structire

l

MS (ESI

starting material R irmin)
m/zj
Exp. 5V 0 i 185 (M)’
| |
( e ( ~oH
-~ \\‘ ,/""\._\“ !
- L
PExp. 5Y e (13; {,% ] 1.56 1987201 (Ch
{ ! i f +
4 L /L\. : ) ; ;
O N O ﬁ/” {Method (M+H)
A ] b1
OF T \7/,. L E}
C

Exp. SW F\/\f\f/“ T R 201 (M+H)"
L b
Ry O— S OF iisthod
i \ F )
Exp. BX O, — o\ ) — 171 {M._PH}N,
N YD
r/(‘?' T HD -

Exp. 57 1 C \E\\-\\q/ YO\/ Cl\f-x\l/\(% 1,74 233/235/237
6 U G 200
i \y// (Method | 2O
Cl Ci , .
iy (M+H)
Exp. (ﬁ g 133 (M+HY
5AA f”\|/ o7 “\f o
FEOCem. e l‘\l L ~
rrixture X S
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.
5AR

201 (MHY

XD
YA

1.65

(Method

157/58
(M+H)”

X,
5AD0

195 (M=H)'

| 24g/50
(MY

racem.

mixiure

commerciall

y available

1,48

(Method
1y
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Exp. ? OL 1 1.83
SAR ;’/ © OH | tviethod
i
> Jo
Fo
P 7 F/fi/
F F
F
|
Exp. 5Al / 185 (M+H)"
O~
| OD>
A
F*X
FF
Bp.A) | ori 1.43 213 (v H)*
- o |
(? O ) (Method
07 [ //’j 1)
Z S
\::'Q:/U\“‘* O
0
Exp. & Y
BAK %
P h < 0K
N ]
O\] 1\\\\\. \ll/’ﬁ
; ] i
o -
Exp. 0 . 158 235/237 (CI)
SAL I I .
o COH (Method | M*HD
S P F _cl %
i -
l\\?,; \F \\‘////\F
L
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Exp. e 1.29 120 (MeH)'
- A H
bi'\LJg\ ;
/& {(Method
) 1
AN A
Exp. = 1.54 - 229/231 (Gl |
5ALB P .
/cf\ (Method | (MTH)
o% \] 17
U 1
] |
i % !
0
SAL -~ n/\)‘*QH {Method
z I \\M_“ T -}}
L_] ]
!
Exp. g o . o 156 200 (MH)T
5ALD 1 e~ Method
/k//\\/)']\o li/ R TCH LI tnod
u | Lz 1)
~ l\
Exp. | | 1.59 291 (M+H)"
BALE g o e ~__DO |
“/ S TN - \\(” \|/ (Method
% ! k . Sy
Ay /;J @\g k?// OH 1)
!

The Tollowing example was synthesized in analogy o the preparation of Exarnnle 5U,

using the corresponding acid as starling material and methanol as solvent.
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HPLOC-MS (Method 1) R 1.04 min
MS { ESIpos ) miz = 167 {WH)*’

The fellowing examples were synthesized i analogy o the preparation of Example

5AM, using the corresponding acids as starting materials.

struciure starting material R; [min] MS (ESH i
miz}
Exp. Q Cf 182 236
SAMA _F ]/"\? F %\ TOH | (Method (MhiHg)’
e -~
= '\\T/ R RN 1)
‘\V/// \\\/’/
H
Example AN
N SN

\
}J

5.0 g (88.5 mmol) pyrazole was dissolved in 60 mL DMSO and 104 g (83 mmol)
potassium-tert-butylate was added in portions, keeping the temperature between 20-
25°C. The reaction mixiure stirred 10 min at rocom temperature. 108 b 88 mmol)
gthyl bromacetate was added drop wise, keeping the temperaiure between 25-35°C.
The reaction mixture was stirred for 2h at room temperaiure, The reaclion mixture
was added to a saturated agueous solution of NaCl and extracted with ethyl acetate.

Tha organic layer was dried, filtered, and the filtrale was evaporaied under reduced
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pressure. The residue  was  purified by preparative MPLE (Si0;,  eluent

dichloromethane / methano!l 95/5).10.4 ¢ (38 %) of the product were obtainad.

Example A0

1.83 ¢ (7.7 mmoly of Example 48 was mixed with in 606 mL 4N HC! and cooled with
an ice bath. A solution of 1.15 ¢ (16.4 mmol) sodium nitrite in 13.5 ml water was
addad drop wise. After 10 min a solution of 3.9 g (39.5 mmol) copper(iichiorida in 20
mL conc. HOE was added drop wise. The reaction mixiure was allowed o turn 1o
room termperaiure and stired for 30 min, The mixiure was exiracted with ethyi
acetate. The organic layer was neulralized with polassium carbonate, filtered over
celite and the filtrate extracted with water. The organic lavar was dried, fillered and
the filrate was evaporated under reduced pressure. 1.24 g (82 %) of the product

weare obiainad,

FAPLC-MS (Method 1) Ry 1.60 min

+

WS { BEST pos yomiz = 229/231 (CH (M+H)

o
|
N e
| | i
’ //5\[\ r,a’\?\ /j <
Cl} L /

Under argon 1.00 g (411 mmol} of example 5U, 540 mg (4.95 mmol) 3-
methvipyridone and 80 mg { 0.42 mmol} coppar-(1) iodide were mixed with 5 ml
CMSO and 1.14 g (8.25 mmol) potassium carbonate and 120 mg (0.82 mmaol) 8-

hydroxyquincline were added. The mixiure was stirred for 48 h at 120°C. Afer
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cooling 1o room temperature the mixdure was dissolved in ethyl acetate and washed
with 1 M HCE and saturated sodium chloride solution. The organic phase was
separated, dried and evaporated. The residue was purified by HPLC {sluent &; watar
+ 013 % TFA, eluent B acelonitrile). The acetonitrife was evaporated and the
remainder extracied wilh ethyl acetate. The organic phase was dried and evaporated

to yield 833 my (87 %) of the desired product

HPLG-MS (Met 1Ry 1.8 min

o+

ME ( ESipos ) mfz = 272 (M+H)

19 g (54 mmol} 1-N-Boc-3-pyrrolidinone was dissolved in 50 mbL ethanal and 7.3 g
(652 mmol) terl-butyl carbazate was addad. The reaction mixture was stirred at room
temperature for 2h, The solvent was evaporated by reduced pressure. The residue
was purified by preparative MPLC (810, eluent dichioromethans / methanat 95/5).

18 g (89 %) of the product were obtained as oil.

I
oy

LC-MS (Methed 1) Re 1.35 min

=
(&
=
w

eq.) mfz = 208 (M-HY

Example B8
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The following example was synthesized in analogy to the preparation of Example 6A,

using 1-N-Boe-3-piperidone as starting material.

>y
' Q

HELC-MS (Method 13 R 1.45 min

Examole 74 racemic mixture

N
HiN N

I o

< \7 ﬂé/
1

>:::: O

]

N
J<

18 ¢ (48 mmol) of Example 6A was dissclved in 300 mb methanol, 2.5 g Pd/C (10 %)
was added, and the mixture was hydrogenated at room temperature {8h, 50 psi). The
reaction mixture was Tillered and the residue washed with mathanol, The solvent was
evaporaied by reduced pressure. 16 g of product were obtained as & colourlaess ol

and used without further purification,

HPLC-MS (Method 1) Ry 1.38 min
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Example 70, racemic mixiure

The following example was synthesized in analogy to the praparation of Example 7A,

using Exarnple 8B as starting material.

H
N. O
H?i}\f/
: O
Ny RN
T
. LOL N A =
N
oo

HPLC-MS (Method 1) Rp 1.42 min

MS { ESIpos ) miz = 316 (M+H)

Example 70

1

o~ b
o NH |
|
rj
\‘\O.

10 g {100 mmol) of telrahydropyran-d-one was dissotved n 100 ml methanol and
14.5 g (110 mmol) tert-butyicarbazate was added. The reaction mixture was stirred at
rocrm femperature for 2h. The solvent was evaporated by reducad pressure, The
residue was mixed with 140 mi acelic acid (B0 %), 6.9 g (110 mmol) sodium
eyanoborohydride was added and the mixture was stirred at room temperaiure over
night. The reaction mixture was neutralized with 4M NaOH and extracted with
dichicremethane. The organic layer was washed with a saturated aqueous solution of

sodium hydrogen carbonate and a saturated agueocus sotution of sedium chloride.
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The organic layer was dried over sodium sulphate, fitered, and the filirale was
concenirated under reduced pressure, 189 g (88 %) of the product were oblained as a

white solid,
MS {ESIpos )miz =217 {M-‘r%—if

The following example was synthesized in analogy to the preparation of Example 7C

using the coresponding keton as starting materal,
. [l -

| Structure starting Ry [min] MS m/z
| !
material: keton

Example | Hoa 0 1112 174 [EL (M-
. T G i N
FOA cis, S PN : 56} |
’%Y/ : { 4
—— R J L /I (Mathod 3A)
. O 0
mixture
Example doa O 11.22 - | 174 [EL (M-
TOR HNT \’E/ \"\ i - N
- ‘ i ! o " . BEY
FE rans, T/ o ¢ 1 (Method 34) 56y 1
FECeM. _y |
o7 O

mixiure

Example O%’OTL O 0.99 T ESI (M-
O : ; T gy
e g H {,»L' (Method 1) SeH)
- ~g
r
]

Example 70D
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Cis - racamic mixiure

A solution of 2-methyl-fetrahydre-pyran-4d-one (2.2 g, 19.7 mmel} in methanol (30 mi)

wag reated with lert-butyl carbazate (2.6 g, 187 mmol) and stirred for 3h at 20°C.

Cvaporation of solvent affords g white solid that was mixed with 30 ml acetic acid (50

% in water), and treated with sodium oyanoborohydride {1.2 g, 18.7 mmol) portion

wise. The mixture was stirred at 20°C for 16h then neutralized with 5N NaQOH and

exiracied with dichioromethane. The organic phase was washad with 2 saturated

solution of NaHCOs and brine, dried, filtered and svapoerated fo give 2 crude solid.

Separation of diastersoisomers was obtained by flash chromatography on Si0»

eluting with a mixture of cyciohexans/ethyl acetate mixture of increasing polarity
{from 7/3 to Y1)y to give 1.85 g {41 %) of a white solig

Rf: 028 (hexaneg/ethyl acetate 1:1)

HPLC-ME (Method Grad_90 10 C8_ acidic);, Ry 1.78 min

MS (ES] pos) miz = 131 (M-100+HY

The cis configuration between methyl and carbazyl group was implied by the ROESY

correlation for H-2/04.

Example 7E
O
H
o £
b
HIN
S
-
~0O

= o Py gy S ™
1Fans - aceimis moaure
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0.7 a {16 %) of a colourless ofl were obtained as the second product from flash
g } P

c;hs't_}rr'ia’zography of Example 70

RI0.29 (hexane/ethyt acetate 11 stainad with Pancaldi's reagent)
HPLC-ME (Method Grad_90 10 CE acidic) Ry 1.86 min

MS (ES] pos): miz = 1371 (M-100+H)

N, -OH
HNT
|
//j'\\ £
& \? In
Y /
ey S Ok
b )y \\T/ H
=

14 g {46.5 mmol) of Examole /A were dissolved in 50 mbL dichloromethane, coocled
with an ice bath and 25 ml {325 mmol} influcroacelic acid was added. The reaction
mixiure was stirred 3h at room temperature. The solvent was evaporated under

reduced pressure. The residue was purified by preparative MPLO (8i0;, eluent

cichioromethane / methanol 8/2). 12 g (78 %)} of the product were obtained.

Example 88

The foliowing exarmple was synthesized in analogy to the preparation of Example 84,

using Example 70 as starling material.

NH
H“‘{i/ /
| .
e TN = ({;)
: - i
s F .
o " on
Ll

MS (ESIpos): miz = 117 (MaHY
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=xample 80 racemic mixlure

NH,
HNT S
i
T  H
I ! C
BN - H

13.0 g {371 mmol) of Example 7B were dissoived in 5 mbL dioxane and 83 mb {371
mmol) of hydrochloride acid in dicxane (4 M) were added. The reaction mixiure was
stirred over night at room temperature. 40 mlL diethyl ether were added and the
mixture sfirred 15 min at reom temperature. The resction mixture was fillerad. 7.0 g

(100 %) of the product were obtained as white solid.

The following examples were synthesized in analogy 10 the preparation of example

&
3¢ using the corresponding Boc-hydrazing as sfarting material,

Structure starting MS m/z
matarial: Boo-
hydrazine
Example e Example TCA 131 (M)
i |
8CA  cis, | A . pC
racem. L / p—Cl ‘
. G :
P mixture F
Example pang Example 7CB 131 (M)
; -
8CH frans, /?\ B
! ~C
. L
racern. oy
mixdure
' Example NH, Example 7TCC 133 (M+HY"
HNT :
o E O
5CC ~ e D
/J T T
8 F
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Example 8D

HoN -

*
(WP

O

trans - racemic mixture
A solution of Example 7E (700mg, 3 mmol) in dioxane (5 mb) was treated with 4N
HCI in dioxane {18 mL, 80 mmol) and the mixiure stirred at 20°C for 18h. The solvent
was evaporaied to give 560 mg (81 %) of a sticky solid that was used in the next step
without further purification.
HPLC-MS (Grad_C8_NH COOH_Lowmass): Ry 0.67 min

MS (ESI pos): miz = 131 (M+H)

Example 3k

[

HQN\EP

{
o
/ZET,?'?‘H‘.’E‘J

—

cis -racermic mixiure
in analogy to the preparation of Example 8D, the tilfe compound was oblained using
Example 7D as starting material.
Yieid: 68.3 %
HIPLC-MS (Method Grad_C8 NH,COOH_Lowmass): Re 0.70 min

MS (ESEpos) miz = 131 (M+HY

Example BA recemic mixiure




WO 2009121919 PCYEPIOOGGE3907
- 178 -

32.0 g {77.8 mmol) of Example BA was mixed with with 12.0 g (88.3 mmol} of
ethoxymethylene-malonodinitriie in 230 mb ethanol, and 40 mb (288 mmol} of
tricthylamine were added. The reaclion mixiure was heated to 50°C for Zh. After
cooling o room temperature the solvent was removed under reduced pressura. The
residue wasg purilied by preparative MPLC (8i0», eluent dichloromethane / methanal

812).
HPLC-MS (Method 1): Re 0.29 min

The following examples were synthesized in analogy © the preparation of Example

9A, using the corresponding hydrazings as starfiing materials.

- struciure starting 2 [min] MS (ESI,
| material ' miz)
Exp. 0B N Example 8C | 0.59 192
W |
BT
racem. //‘C (Methodt) | (MTH)
N PR ‘N > :
mixture | FLN ;h?;/ H/“
i i
("\ !
HNL -
Exp. 9C jf}l Exarmple BE 0.786 1493
/ +
RS / {M+H)
- \]/,4 {Mathod1)
; / !
r/-‘\.\/f\ ~N |
| O\//: |
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Exp. 8D N\\ 0.32 192
; _NH, | (Method1) | (MFH)
/ HN .
N N | H/CL
T m T
[/ N7
e H
mxp. 9k f\;{\ (.40 206
UNH, (Methog1) | (M*H)
: i HNT T
HNT AHT
{ \i o
oH
P S
|
i
Examnl /F;é Example 8CA 1 1.80 207
— / ? ;
o 91 ALyt
o] \‘..._f”\\j }‘.}2 B @l’?}{j {38“ (5\5 r%)
cis, -
B ;‘ NH4CCO
racem. | 7 TN %H
mixture | O \/”‘w .
Exampt /r/\! Example 8CB 1.87 207
G "y syt
°©SEBLhN / Grac co- | (M45H)
. ; R
ans. Ny P NH,CCO
racern. M
, A T H
mixiure | Ma_,
Exampl cxample 8CC 1.01 209
_ ~ —_—
o 9EC jﬁﬁ}‘ | (Miethodt) | BF)
| N
o
.
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A mixiurg of 44 g (38 rmnol) of (letrahydro-pyran-d-yli-hydrazing and 4.7 g

(38 mmol) of athoxymethylene-malononirile in 90 mbL of ethanol and 10.5 ml (103

mmot) of irethylamine was stired at 50°C for 30 min. Afier cooling o 2070 the

solvent was removed under reduced pressure and the residue was reated with a

mixiure of water / dichloromethana = 1/1. The resulting suspension was stirred for 15

min and then filtered 1o give a yellow solid that was washed subsequently with

dichloromethane, waier and dichioromethane, The sold was drisd at 45°C under

reduced pressure. 2.7 g (37 %) of the tille compound were obiainad as yellow solid

and usad in the next step withcut further purification.

The following exampies were synthesized in analogy o the preparation of Example
Fhe foll g { yrith d logy o th { i E !

9F, using the corresponding hydrazines as starting matenals:

Struciure starting Ry [min] MS my/z
rmaterial:
hydrazine
Example 36 N 1.31 178
“ f‘ﬁH .
racen. (MY
. AN H{Meathod )
mixture \ / f
-

Grad_ 80 10_C8 acidi

\

)
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Structure starting R fming ME vz
material
nydrazine
Example BH M%\rw« Hzi‘\é\NH 497 123
racem. " B (M+H)"
N AN ™ (Method 1E hydro) |
mixiure N ! ! '
/-'/L' -
L ]
v"/o
Example 81 | N& Exampie 8D 214 ) 207
trans: /’MT\\? ! (MHY
e S Method
racem. MM N (et ?
N - ? Grad 10 90 C8 acidi
rixture P
9
oo
Example 94 | N :"::\ Example 8E 1.91 207
cis; racem. }f_’ﬂ\'\f\J ethod (M)
) R iethod
mixture HNT (¢
Py Grad 10 80 CB acidi
f )
. /L“‘*ﬁv : h}
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Example 9GA (Enantiomer A)

------ O Enantiomer A

Example 96 was subrmitted for chiral separation to isclate ifs enanfiomers. The

aenantiomer labeled A, of unknown but single stereochemisiry was isolated using the

following conditions.

Amount supplisad 5o
Chiral Daicel Chiralpak AD 50 x 300 mm
Column
Mobile phase n-Hexana (60% Ymethyl-tert-outyl ether
{40%) /Ezthanol {5 %) wiv
Flow rata 20 ml/min
Detection UV at 254 nm
Injection conlinuous
moce

Obtained 1g of enantiomer Al

chantiomeris excess 99.3%; retention time 27.83 min; (analytical method: Chiral 3)

Eyampie 8GR (Enantiomer B)

B

N
/
o

Enantiomer B
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isolated using the same conditions as enantiomer A, oblaining 0.5 g ; enantiomeric excess

96.7%; R:30.84 min; {analvtical method: Chiral 3).

Example 104 racemic midure

N
F\\
s
H NS
,—#/E\\\\
/
— N
e ()
/
O
N

4.0 g (22.6 mmol) of Example 8A were mixed with in 60 ml fetrahydrofuran, and 5.7
g {30 mmal} di-tert-butyl-dicarbamate was added. The reaction mixture was healed to
50°C for 5h. After cooling o room temperature the solvent was removed under
reduced pressure. The residue was purified by preparative MPLC (8i0;, eluent

dichloromethane/methanol 9/1),
HPLC-MS (Method 1) Re 1.28 min

MS ( ESIpos  miz = 278 (M+H)

The following examples were synthesized in analogy to the preparation of Examole
g Y ¥y P2 V

T0A, using the corresponding pyrazoles as starting materials,
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struciurs

starting

miaterial

Ry [min]

MS (ESI, m/z)

Exp. 10B N, Example 90 1.30 292 (M+H)"
N\
N {Methad
/&F {\ 1)
- M
H N /\rf/
T ,,,,,
o” Yo
Exp. Ni\ Example 98 1.33 292 (M)
100 \___ {(Method
7 ,.
racem. R GO N b
- zf\- B -
rrixiure /‘
]
. O N A
/\/\WE/ \ﬁ g
! Oy

\
/
-,
70
d
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24 g (8.96 mmol) of Example 10A were dissolved in 30 mbL ethancl. At room
temperature a solution of 10 mb (120 mmol} hyvdrogen peroxide (35 % in water) and
50 mbL ammonia (25 % in water} was added siowly over a period of 10 min. The
reaction mixture was stirred at rcom temperature for 2h. The solution was carefully
concentrated to a volume of 50 mb under reduced pressure. A precipitate formead and

was coliected by Tiltration. 1.3 g (50 %) of the product were obtained as a solid.

HPLO-MS (Method 1) Ry 1.08 min

=
&
o

03 ): iz = 206 (M+H)'

The following examples were synthesized in analogy o the preparation of Example

114, using the corresponding pyrazoles as slarting materials.

strusiure starting i R [min] ! MS (EST pos/neg,
material m/z)
Exp. HN Example 9C | 0.44 211 (HY
: -l |
1B HN ' | (Method 1) |
v
M /> |
/'r\\. AT
[
; O\/_
Exp. /O Example 142 308 (M-HY
110 HMNT 108 (Method 1)
/ W
qoyt N
2 l
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E%pr.
D

|
faceaen.

Example
160

1,13
(Method 1)

H
H
H

i

| 310/311 (MY

HPLC-MS

mixiure
L Exp. 11E Example 0G 2.39 197 (M+H)"
racem. {(Method 2F)
roixture
j
Exp. 11F Exarnpie 9H 0.85 211 (MHHy
| racerm. (Method
mixture CJI"PG_CS N
LCOUH)
Exp. 111G NO, 1.57 330 (M+H)
R
racem. AN {(Method
MONT N
i 2 ™ [
U rryinedy 1 g Grad C8 MH
L mixture AL
| ; ~ 2COOH)
\C}/\\
Exn, 11H Example 9 1.27 225 (MH)
trans, O™ L (Method
racem. Grad 80 10
rixiure 38 acidic)
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G!E), E/“‘\}\
racem, L

Cmixfure

Example 8

1.27
(Mathod

Grad_80_10

28 acidic)

225 (M+H)"

Example

11IA s, HaNC

racem. | 1/\\"5";\
mixture |4

Example SEA

1.1
{(Method

Grad _C8 NH
4COOH)

226 (M+H)”

Exarmple

4 e [
Pl (R
trans,

hel (_/\\?’w
racent /}

LWl O\\K
mixiure

Example QLB

1.14
{Method

ACOOH)

225 (MY

Example

Example BEC

EX

297 (M+H)

H

Exgmple 114, rac

ermic mibxiure
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2.30 g (11.2 mmol) of Example 9E were dissolved in 6 mL dimethyisulfoxide. Under

ice ocooling 8 mL {77.6 mmol) hydrogen peroxide and 1.7 g (12.3 mmol) potassium

carbonate were added. Then the reaction mixiure was stimed 15 min at room

temperature. The reaction mixture was cooled with an lce bath, 100 mi of water ware

added and extracted with dichioromethane. The water phase was evaporated under

reduced pressure. The residue was mixed with in dichioromethane and filtered. 2.

(52 %) of the product were obtained as a white solid.

HPLC-MS (Methodt) Re 0.24 min

s

Example

2R

BAM roe {9 - Y T o A e
8680 mg {2.13 mmol} of Example 11C were d

1.85 ¢ (10.7 mmol) of Example SAC and 430 mg {18.7 mmol) of sodium hydrid

o

o g

e
o
&
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% suspension in mineral off) were added. The reaction mixiure was healed to 150°C

for 30 min In 2 microwave oven. Cooling fo room femperature was followed by

avaporation

of the solvent under reduced pres

3
Su!e.

The residue was purified by

preparative HPLO (eluent A water + 013 % TFA, eluent B: acetonitrile). 320 myg (38

%) of the product were obtained as a white solid.

HELC-MS (Method1): Ry 1.6 min

MS (ESIpos ) miz = 402 (M+H)"

The foliowing examples were synthesized in analogy to the preparation of Example

12A, ugsing the corresponding pyrazoles and esters as starling materials.

Structure

 starting ' starting Re[min] | MS (ESH
material; matarial: posineg, E
pyrazols ester m/z) E
Exp. 128 i Exp. 11C 152 410
HT) ‘VE/Q\N {Method | (hheH)" |
.a\\\: /L-"‘N/ |
r N . 1)
B ™ B
0 ( > !/ o)
S N
/=0 -
q [y
!\“__i ™ P
/\‘ —
i RN
P [A\NJA;\;“ (Method | H)
% .
O A, < 3 )
J “‘N\
A0
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Siructure starting starting Ry [min] MS (ESI
material: material: posineq, |
. pyrazote ester m/z)
 Exp. 12D (J“f\ Exp, 114 Example 1.02 332
mixture  of Hji' !;//\\N SAC (Method | (MHH)™ |
e /E 4 i
sterenisomer N N 1)
g /5 /M“\
/O
!
Exp. 128 O Exp. 11 P 0.96 340
= g o7 ™
R | _ L
mixture  of HNT 4\\,,\4 PN (Method | (M+H)
. Lt\ /!L_ ; [ O
sterecisomer S Vi | 1)
" o [".'///)’
]
%?}/ LHN\. - \\\\
{0
!
| Exp. 12F ¢ Exp. 114 Exarmple 5AE | 1.12 424
mixture  of o o \%[r \\/\: (Method (HHY
. T o A\QN/ N p 3
sterecisomer | 1 | ) )
Ou - A
s b g |
e f;‘*\or 4
Exp. 1206 o Exp. 1A 0" 1.49 386
iy o ! By
race. & H R i (Method | (M+H)
S /L»\ ! [/ O
. N
mixiure /\N \ 1}
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Siructure starting starting = [min) MS {(ESI
material mataerial; posiney,
oyrazole esier miz)

Exp. 12H Exp, 114 | Example 5AE | 1.62 480
A
N | o
racem. N (Method | (M+H)'
T Sy i '
mixiure 3 g\(g\ 1
"~
|
9
Exp. 121 0 Exp. 11A | Exampie | 1.52 426
racem. ;‘: L\/% 5AD CMethod | (M)
s -~
mixture ! 1y
O\f\\[
. |
Sy
Exp. 124 j Exp. 11A o | 4G 374
racent. H Ef !&\ (M@th(}d | (f\/‘i*!*i“{)L

Exp. 12K
mixture ot
steragisomer

S

Exp. 114

Example 57
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Structure starting starting Ry [rmin] MS (8]
- I
pyrazole wster Mz
Exp. 124 9 Exp. 110 | Example 1.65 402
AN -
racem. . BAC (Method | (M1}
mixture s 1)
N
O
Exp. 12M o Exp. 11D O 1.55 408
N )J\ .
racem. g < (Method | (MAH)
mixture = o r;’/’“\i ' 1)
Mg ‘ ! |
3 . H
O--ﬁ; L% /

 Exp. 12N

| XD,

1

o

Example 5AE

1.67

484

racem. (Method | (M+H)
mixiure 1)
[P
Exampie ¢ Exp. 110 Q 1.13 417
. AN L . -
120 : KLO (Method (M+H)
‘ l ,

racem. %o 4}\ N 1)
mixture o |

Fxp. 121
mixture  of
steracisomer

s

Exp. 110

- Example 57

. 1.63
(Method

1)

444

(M+H)
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Struclure starting stariing R imin} ME (1251
material: material: Dosiney,
pyrazole ester miz)

Exp. 120 i Fxp. 110D Example 1.63 428

racem . SAG (Method | (M+H)

mixture T S0 13

i, ¥ S )

Exp. 12K ” Exp. 110 Example 1.68 478

TRCET. L SAH {(Method (%"\/¥~:~~i—i)+
L mixture ‘,'Nk{'o -H

XD, 125 o Exp. 11D o 1.51 376

FACEIT. E\Cl) (Method (M H}"'

mixture o / S !\\ 1)

Exp. 127 b Exp. 110 Example BAK | 1.63 454

racem. (Mathod | (M+H)

mixture &7 )

Exp. 12U ‘ g

racem,.

i

tire

Exp. 110

Ay
o2
oo

| 1.56
Method | (MeHY

4
t

R
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Struciure

| starting

material:

pyrazole

starting
material:

ester

R [min]

i

MS (ES
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iz

Exp. 12V
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o
[ g
.

HO

L0

-
~

GH

L4 77
(Methed
- 2F)

L (M)

4}

228

Yy

Exp. 12w

-
‘)\\Dao
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i

HO O OH

6.96
(Method

2F)

193
(M+H)"

Exp, 124

s NHQJ

) f”{\ %
o
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~
% O

N :
a
N
b
OL L0
S

HO O

o
4
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o)

5AC

8.28
{MVethod

2F)

549

(MeH)

5
0N

!
24
R
—h
i
-

Exemple

: SAMA
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{Method
ZF)
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Structure starting starting M fmin MS (&1
material matarial: z DO$/H@Q,
| pyrazole ester | miz)
- Exampls 9 NH,, fxample .54 295
_ L . N, N
122 'm/\m (7| 5AH (Method | (M+H)'
H NH,
e /k NH,
a e
F\\,) S N\f _\O
F_'/ H
F G\\S/,O
HO  OH
Example Q jﬁ\mg Exampls 6.48 191
P ) | . REL , .
12AA HN S " | BALA (Method | (M+H)
T o s )
oNT NH,
’ ' NH,
A\ =
' §§§~~/ O
0.0
5
HO OH

Exarmple 13A, racemic mixiura

HNJK
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H
i
H
H

!\

~
Lo M
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M
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A00 mg (135 mmol) of Example 1A were dissolved in 8 mb of absoluie ethanc!, 840

.

Mg (54 mmoly of Bxample SAC and 220 mg (5.5 mmoly of sodium hydride (80 %
e B _/

y

suspension in minaral ollj were added. The reaction mixture was ha to 180°C for
30 min in a microwave oven, After C{)o%iﬂg to room temperature the raaction mixi

weas acidified with 4N hydrochloride acid. The solvent was removed under reduced
pressure. The residue was puriied by preparative HPLC (eluent A water + 013 %
TEA, eluent 81 acetoniirie), 250 mg (46 %) of the product were oblained as a white

solid.
HPLC-MS (Method 1) Ry 0.93 min

MS (ESEpos Y miz = 288 (M+HY
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Example 158

F: e z’ S
T

f

330 mg (0.82 mmol) of Example 124 was dissolvad in 3 mi dichioromethans and
ml. trifluoroacetic acid was added. The reaction midure was siirred at room
temperature over night. The solvent was evaporated under reduced prassure. The
remaining preduct was purified by preparative HPLC (eluent A water + 013 % TFA,

eluent B: acefoniirite). 240 mg (70 %) of the product were obtained.
HPLC-MES (Method 1) He 0.86 min

MS (ESIpos ) miz = 302 (M+H)"

The following examples were synthesized in analogy to the preparation of Example

138, using the corresponding Boo-protecied amines as starting materials

Struntura | starting R Irnin] Ms (E=S1 !

|
! ;
!
;

: material miz)
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Exp. 13C JO! Exp. 12l | 1.01 302 (Mi+H)"
racem. ! HIN' "‘E/Q\N (Method 1)
. | o
| mixture R
(/i\ ( \i‘\i
\LHJ/ - [
O
.
>( T Oom
F
;:
Exp. 130 ﬁ XD, 0.03 310 (M+H)"
racem, HN \]Tﬂ\w 12M (Method 1)
mixiure r%N N
N )\ \
ﬂ \ NH
2 - ?
Fo A
T T COH
7
:
Exp. 13F j"\ Exp. 1.08 394 (M+HY
racem. & j !/\\}; 12N - {Method 1)
ixiure It -
T 7 \ N
\/j!. —
0
F\/;/LLOH
F]
F:
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Exp. 13F 0 Exp. 0.92 296 (M+H)"
raceim. M S 126G (Method 1)
§ i N
T ! ' ‘ .
| ixdore L/%N g |
. |
“ )
L Ly
S H
Oy OF
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FTOF
Exp. 13G 3 Exp. 1.08 380 (M+H)'
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_ -~ \\*“N-/LL“‘N/
rixdure R \
O.\ P (/A
7y Y
S H
Oy OH
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Exp. 131 o Exp. 124 1 0.88 274 (5\1}—1—5—4)"!'
racam. HN/\TIWN | (Method 1)
!
mixiure /J: e
2\ 7
v ey
H
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) H
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F H
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racer. N ‘Tf\\ 120 (Method 1)
Lo
mixture TR TN
N 3
[ it NH
S ~
I
F
/1/ OH
Fl
F i
Exp. 130 o Exp. 128 ] 0.89 276 (MH)
il
racem. HNT (Method 1)
N
mixture /’Q\“N TN
[
T ( \
S 1
_—
i
Ff
N>)/’\OH
[
L




WO 121919

POTEPZOOSARIS0T

- 202 -
Exp. 13P ¢ Exp. 127 0104 354 (MAHY
racemn. i \:/\Q (Method 13
i ™ Sy /!\'N{
nifsciure Lo }
£ - //\,\\ //\ \
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by, A R
!
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Exp. 130 QL Exp. 0.94 D88 (M)
I .
rAcem. N 12U (Method 1)
‘ Lo M
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N N
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> ( N
AN \\p_\_/ ; E
2 |
li
F - ! |
- kOH 5 i
F
F ; |
i} L ! %

Enantiomer A

200 mg (112 mmotl) of Example 3GA was mixed with 4.5 mL ammonia solution (30

% in water). The reaction mixiure was heated o 130°C for 30 min in & microwave
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oven. Cooling to reom lemperature was followed by evaporation of the solvent under

reduced prassure. 180 mg (82 %) of the product were oblained.
GC-MS (Method 34, 1) Ry 12.62 min

M) = 198

Enantiomer B

150 mg (0.84 mmol) of Example 8GE were mixed with 2.10 mbL ammaonia solution (30
% 1 water). The reaction mbdure was nesated to 130°C for 30 min in & microwave
oven. Cooling (o reom temperature was followed by evaporation of the solvent under
reduced pressure. 100 my (60 %) of the product were oblained.
GC-MS (Method 3A. 230 B 12.58 min

-+

o= 198

Example 17A, mixture of stersoisomers
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A solution of 1.00 g (5.32 mmol} 2-methoxy-5-bromopyridine in 10 mL anhydrous
THF was cooled to -78°C and n-Bull {3.66 mL, 585 mmol, 1.6 M in hexans) was
added. After 10 min at -78°C 1.18 ¢ (8.38 mmol) Z-oxo-cyclohexyl-acetic acid sthyl
ester was added and the mixiure was warmed to 25 “C. Water was added (1 mi) and
the mixture was concentrated under reduced pressure. The residue was purified by
oreparative HPLC (eluent A: water + 013 % TFA, eluent B: acetonitrile). 370 mg (28

%} of the product were oblained as an oil.
HPLC-MS (Method 1) R 1.23 min

MS (ESI pos): miz = 248 (M+H)"

Example 18A, ¢is, racemic midure

380 mg (1.54 mmol) of Example 17A was mixed with 5 mbL methanol, 50 mg Pad/C (10
%) was added, and the mixture was hydrogenated at room emperature {8h, 50 psi).
The reaction mixture was filtered and the residue was washed with methano!, The
scivent was evaporated under reduced pressure. 340 mg (88 %) of product were

oblained as colouriess ol and used without further purification,

MS { ESEpos ) mifz = 250 (M+H)

Exemplary ermbodiments:
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100 mg (048 mmel) of Example 118 were dissolved in 5 mbL of absolute ethanol, 400

myg {217 mmoly of Example 5V and 100 mg (2.5 mmol) of sodium hydride (60 %

suspension in mineral oil) were added. The reaction mixture was heated to 180°C for

30 min In & microwave oven. Cooling to room lemperature was followed by

evaporation of the sclvent under reduced pressure. The residue was purified by

preparative HPLE [aluant Al water + 0.13 % TFA, alent B:

%) of the product were oblained as a white sofid,

HPLC-MS (Methed1): Ry 1.08 min

MS { ESIpos ¥ miz = 331 (M+H)”

acelonitriie). 28 mg (18

The following examplies were synthesized in analogy to the preparation of Example 1,

using the correspond®iy pyrazoles and esters as starting materials

| .
siructure starting

rnaterial:

i
i
i

starting
material

asier

R fmin) Ms {(ESI
DOs/negq,

m/z}
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structurs starting | starting £y [rmin] ] MS (ESI
material: i posineg,
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50 mg {0.38 mmol) of Example 118 were dissolvad in 1 mlL of absolute ethaneol, 262
mg {1.52 mmol) of ethyl tetrahydropyran-d-yl-acetate, and 451 mg (1.10 mmol} of
sodium hydride (80 % suspension in mineral ofl) were added. The reaction mixiure
was healed 1o 15070 for 40 min In a microwave oven. Cooling to 20°C was followed
by evaporation of the solvent under reduced pressure. The residue was treated with
water (10 mb), acidified with HC (10 % in water) and exiracted two times with
dichloromethane {2 mi). The organic layer was dried over scdium sulphate, filttered
and the filtrate was concentrated under reduced pressure. The residus was triturated

with ether o give 85 mg (53.7 %) of the product as a white solid.
HPLC-MS (Method Grad_C3_NH4COOH) Ry 1.89 min
MS (ES] pos)y miz = 319 (M+H)"

The following examplas were synthesized in analogy o the preparation of Example

41, using the corresponding pyrazolyl-carboxamides and esiers as starting materials,
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racem. | A4
Lo ) \”f/’\x 1E hydro)
miviure Ll
S
Exp. ?L Exp, 1B Exp. 5G 8.83 291
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Structure pyrazolyl- Ester Rt Imin] Ms (ES]
| carbox- m/z)
amids
Exp. & Exp. 118 Lxp. 5B 5.93 331
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132 Foi Pi \ié//\lm
+.\‘x//a\“\/ R:N/“MN’ 1 : o +
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i Structure ovrazolyl- Estar Ry [min] Mo (EST, w
carbox- mizy
amide |
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Structure pyrazolyl- Ester Ry [min] M5 (ES]
carbox- m/z}
amicie
Exp. o Exp. 154 " 8.83 275
) ‘ L o | ) Method
Enantio l’/ \\\N AN ; (
A . < 2L
-mer -
AN ]
// e
‘ i

et e e < el b el

6-(2-thyl-butyl}-1-(tetrahydro-pyran-4-yI}-1,5-dinydro-pyrazole{3,4-dipyrimidin-4-one

! N
o
\”“\/&3 ﬂ N
M
\
¢
v
O

Example 118 (0.1 g, 9.48 mmol} was mixed with polyphasphoric acid (1.0 g) and 2-
{trifluoromethoxyjphenylacetic acid (248 mg, 1.9 mmol) was added. The mixiure was

heated to 120°C during 16 hours. Temperature was lowered to 20°C and the pH
value was adjusted to 7 by addiion of ammonia (30 % soiution in water). The
aguecus phase was extracted with dichloromethane (2 x 20 mL) and the organic
phase was dried over sodium suiphate. The crude mixture was purified by flash
chromatography. Eluent: hexane/sthyl acstate 40/80.

Oblained 23.5 myg (16 %) as 2 white solid

HPLC-MS (12§ Ry 6.77 min

MS (APC! pos): miz = 305 (M+H)"
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The following examples were synthesized in analogy (o the preparation of Example

133, using the corresponding carboxylic acids as starling materials:

structure starting Ry [min] ME
material (51,
miz)
Example \/\7 w0 ¢ 6.37 303
Y N LN Lo OH g N
134 \ “{ (Method 18 ) B
s ~ e
At N G
=
S0
Example Ny 5.95 24971
JoN Bt . OH e et
135 ,{r_‘ I K/w_ 3 \_,\< (Method 1E ) (M)
RN M_A N A
M - Q
racen. N
mixiure \/ 3
0
Example - jar i {i%r 6.57 407
e 3 3 ; A
136 f\ :} E-ﬁ"/@ { C } on (Method 12}
- ,{ — ! \,,_\< (Mt )‘f
R /AN 2 '
N O
%
an
L
"0
Example P ,Jf F o 6.48 383
Y
137 a A NN 1 \2 L (Metod 1E)
,.":\_ . LI | .
o — (MH)
( i 0
i e
i i
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structure starting R Imind Mo
material (534,
iz}
Exampla <‘”‘/ Lo //'*‘\ 572 395
138 r“}(ﬁH\_ éqf\ﬁ s}m}-—:f QM| (Msthod 1E )
e ’\‘“‘%fzb £ o (MY
L:j
Example : ‘"‘> o Uk 271 329
139 i~ 4 § y
— Yoo ‘. R, OH i
r\é4fm};\; \wwﬁo (Method (M+HY
r”i‘“ Grad 08 NFLOOO0
~o” H)
Example N N 277 329
"""" R
140 \.} ;}%‘O /A ./ OH
B ‘ N At . +
h \ /\N‘E \_,,1{\0 {Method (M)
: o o
T Grad C8 NHLCOO
) H)
Example ji VAR 2.50 | 329
141 T <>,_—< OH
/‘\‘-?-N f‘\N‘ i _,{ - ‘ .
~ J\ /L o (Method (M+H)
f'\‘//.
g L(} Grad_C8_NH.COO
H |
Example o - {—% 3.07 37
L e 4
147 j;q Y /‘1“( {DH (M+HY
SN Py ,
- ) Method
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g
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structure starting Ry [min] | Mo
material (&1,
miz)
EExg mpte | *“{g ,H LLLL {0 B <~ on 2.71 277
143 “i\\l éz“g}\ | "“”‘i\o L
N (Mathod (Y
fl/ Grad_C8 NH,COO
i O H)
Example N : - 3.28 317
144 <mz NH:,,&O \/;}\L /g;—g
\W<Rs }\/ 1“« i K\*‘o (Method (i)
A Grad_C8_NH.G00
o7 H)

106 ma {047 mmol} Exampls 12V w

{1

a5 raixed with 4 mbi ethyl acetate and 0.5 mlL
dimethylformamide, 51 mg (061 mmol) 34-dibydro-ZH-pyran and 88.4 mg {0.51
mol) p-toluenesulionic acid were added. The reaction mixiure was heatad to 60°
and stirred for Zh. Alter cooling to room temperature ethyl acetate was added and the

mixture was washed with saturated sodium hydrogen carbonate and with saturated

¥

sodium chiloride. The organic layer was evaporated under reduced pressure. The

residua was purified by preparative HPLC-MS. 31.5 mg (21.7 %) were oblained.
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HPLC-MS (Method 2F ) By 8.26 min

The following examples were synthesized in analogy to the preparation of Example

PETIEFIGOUNAZGT

145, using the corresponding pyrazolopyrimidinonss as starting rnaterials,
structure starting R [rmin] MS (23]
malerial iz
Exp. 146 | (!j} Example 12W | 9.99 277 (Y
A
racern. HN \( Y
1 - ,J N {Method
mixture R |
| \ 2F)
ST ( 5ﬁ i
Exp. 147 /{f?\ Example 12X | 10.98 303 (M+H)
racem. H i’?i \‘;I"“‘Q\N
, o, Method
mixture g \\'N TN (
)\ o 2F)
@ \t«\j>
Exp. i Example 12Y 10.68 303 (M+H)
1471 SR I
S
- . 5 ¢NT N {Method
I SEEYYL \r i —
. e 2F)
rmixiure i I \ / '
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| structure starting Ry [min] MS (ESH
material mizy
Example f"l‘ Example TZA4 L0568 27H {g‘-.f;--y%}*
147 1‘ )
e ! o Vet
racem. o /L“N/ (Method
mixture N \ 283
0
/N )
| Example § Example 122 | 11.62 379 (M=)
1473 HNL Ny
| racerm a Sy (Method
; e .
mixiure A a 2F)
e /L\J s
; ‘:‘/“(\ bl
For

Example 148

160 myg (470 mmol} of Example 12E was disscived in 10 mbi methanol and 350 mg

Raney nickel was added. The reacbon mixiure was hydrogenated at room

temperature for 6h, filtered and the solvent evaporated under reduced pressure. 100

mg (65 %) of the product were ottainad.

HPLC-MS (Method 1) Ry 0.85 min

e
O

55 ) Mz = 324 (M+H)
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The following examples were synthesized In analogy to the preparation of Exampl

148, using the corresponding M-oxides as stariing materials.

structure starting Ry [min] MS (£S5 miz)
material
Exp. 149 | Oy OH Example 12D 1 0.65 316 (M+H)
-
e .
l (Method
HNT T .. ’
PNy N i h) :
I Y N\ﬁ
/‘J‘\ ( hm\\
\/ 7
— -
‘\
Fxp. 150 (PI Example 128 | 1.11 A8 (M+HY
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e |K oM
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£2 mg {150 mmol} of Example 13B were dissolved in 4 mi dichloromethane, 22.5 pl
{300 mmol) acety! chioride and 42 pl. (300 mmol) rethylamine were added. The
reaction mixture was stirred at room temperature over night. The solvert was
removed under reduced pressure. Tne residue was purified by preparative HPLC
{eluent Ar water + 0,13 % TFA, eluent B: acefonilrile). 28 mg (55 %) of the product

weare obiained.
HPLC-MES (Method 1) Ry 1,18 min

MS ( ESIpos ) miz = 344 (M+H)

The following examples were synthesized in analogy to the preparation of Example
151, using the corrasponging starting materials. { will be evident that as acvlating
agent not for all compounds acetyichioride nas been introduced bul other acylating
agents like commercially  available methoxychlioroformate,  substifuted  or
unsubstituted aminocarbonylchioride, unsubstituted or substituted

phenoxycarbonyichloride, unsubstituted or substituted benzoylchloride were used.

struciure starting 2, [min] MSESH miz) |

material : |
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60 mg (0.2 mmol) of Example 130 were dissolved in 5 mi xylene and 57 mg (0.2
mmaol)y 2,2 2-triflucroethyl-richloromethansulfonate were  added drop wise. The
reaction mixiure was heated fo 140°C and stirred for Bh. The solvent was removed
under reduced pressure. The residue was purified by preparative HPLC (sluent A
waier + 0,13 % TFA, eluent B acelonitrile). 24.8 mg (32 %) of the product were
obtained.

HPLOC-MS (Methed 1) Ry 1.45 min

MS (B3 pos )mfz = 384 {"\ﬁﬂ—}

A

The following examples were synthesized in andicgy to the praparation of Example

191, using the corresponding starting materials,

struciure starting R min) A& (&1,
material m/z)
Exp. 182 g Example 130 1 1.35 370 (+HY
. ""?’/L;v\\k
racem. J/L\“ /E'L_Nz“ (Method
mixture fF 1)
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Example 184 racemic mixiure

—

400 mg (1.35 mmol) of example 11A were dissolved in 8 mi of absolute sthanol, 840
mg {5.4 mmol} of Zxample SAC, and 220 mg (5.5 mmol) of sodium hvdride (60 %
suspension in mineral oily were added. The reaction mixiure was heated to 150°C for
30 min in a microwave oven. After cocling o room temperature, the reaction mixiure
was acidiied with 4N hydrochloride acid. The solvent was removed under reduced
pressure. The residue was purified by preparative HPLC (sluent A water + .13 %

THA, elient B acetonilrite). 250 mg (46 %) of the product wers obitained as a white

solid.
HPLC-M3 (Method 1) Re 0.83 min

MS ( ESIpos ): m/z = 288 (M+H)

Example 185
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330 myg (0.82 mmol) of Example 124 were dissolved in 3 mL dichloromethane and 1
mi. triftuorcacetic acid was added. The reaclion mixiure was stired st room
tempsraturg over night. The solvent was evaporated undsr reduced prassure. The
residue was purified by preparative HPLC (sluent A water + 0,13 % TFA, eluent B:

acetonitrile), 240 mg (70 %) of the product were obtained.
HPLC-MS (Method 1% Ry 0.95 min

MS ( ESHpos ) miz = 302 (M+H)

195, using the corresponding Boeo-protacied amines as starting materials.

structura starfing R [min] MS (£31,

material miz} 1
j
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Example 207, racemic mixiurs

9
L, 0
\
K >
W, i

50 mg (120 mmol) of Example 134 were dissolved in 8 ml dichloromethane and 15
mg {800 mmol) of formaldehyde were added. The reaction mixiure was stirred at
room temperature for Th. 15 pb (260 mmol) acetic acid and 35 mg (160 mmot)
sodiumiriacetoxyborohydride were added. The reaction mixture was stirred 2h at
room tempergture. The solvent was removed under reduced oressure. The residus
was purified by preparative HPLC (eluent /& water + 013 % TFA, sluent B:

aeetonitrile). 34 mg {65 %) of the product were obtained.
HPLC-ME (Method 1) i 0.8 min

MS ( ESIpos 1 mjz = 302 (MeH)'

The following examples were synthesized in anglogy to the preparation of Exampie

207 using the corresponding amines as starting materisls

| siructure starting R min] | MS(ES

| material i miz}
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were combined. The reaction mixture was heated to 140°C for 35 min in & microwave
oven. After cocling o room temperature the reaction mbdure was filtered over celite.
The filtrate was evaporated under reduced pressure. The residue was purified by
oreparative HPLC. 82 mg (83 %) of the product were obtained.

HPLC-MS (Method 1) R 1.00 min

MS (ESIpos ) m/z = 388 (M+H)"

e following examples were synthesized in analogy 1o the preparation of example

219 using the corresponding boronic acids as starting materials.
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A vial was charged under inert aimosphere with txampl

=y

&

(175 mg, 0.45 mmaoly,

pyrazole (306 myg, 4.48 mmol), copper iodide (85 mg, 0.45 mmol) and cesium
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carbonate (433 mag, 1.35 mmol) were added. Dimethylformammide (5 ml), previously
degassed, was then added, followed by N-N-dimethvlethylenediamine {(47.87 ul;
(.45 mmat). The reaction mixture was healed to 120 °C for three hours. The
suspension was then filterad over a Celile pad; Celite was washed with DMF. The
volume of the organic phase was reduced under reduced pressure and, afterwards,
ammonium chioride saturated solution was added, followed by ethyl acetate. The
nhases ware separated and the organic phase was washed with brine and then
dried. Tha crude produc:t was purified by 8P cartridge and the product obtained was
further purified by SPE Stratosphere "PL-THIOL MP” to completely remove copper
salis, The solid oblained was triturated with diethy! sther, 15.5 mg of the desired

compound wers obtained {yield = 9.2%).
HPLC-MS (Method 1E hydro): Ry 7.80 min

MS ( ESIpos ) miz = 377 (M+H)"

Example 53 (100 mg, 0.228 mmol} and hydroxylamine (0.073 mi, 1.18 mmol) were
mixed togather in absciute ethanol (4 mi) in a 50 mi flask. The reaclion mixiure was
refluxed for 3 hours before being worked up. The solvent was then removed under
educed pressure 1o obiain 120 my {content 70%, 0.228 mmol} of N-Hydroxy-2-14-
oxo-1-{telrahydro-pyran-4-yh)-4, 5-dinydro- 1 H-pyrazoio[3 4-d]pyrimidin-6-yimethyl]-
‘benzamiding as solid that was used as such in the nexi step.
N-Hydroxy-2-[4-oxo-1-(tetrahydro-pyran-d-yi)-4, 5-dinydro-1H-pyrazolo[3,4-
dipyrimidin--yvimethyi]-benzamidine {120 mg, content 70%; 0.228 mmoly was
suspended in frime ‘{ify crincacetaie (& ml) and acetic acid was added afterwards {1

. The mixture was cooled at room
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temperature and the precipifation of a solid was observed. The filtrate was
avaporated under reduced pressure; the crude product was purified by flagh
chromatography. The product was then triturated with diethyl ether. 24 mg of the

dgesired compound werg oblained (yvield 26.6%).

HPLC/MS (Method 1F hydro)
S { FSIpos ) miz = 393 (M)

Example 12X {250 mg, 1.14 mmol) was dissclved in 20 ml of hot methanol. Alumina
(neutral) was added and the solvent was then removed 1o give a white powdar which
was transferred into a 2 mi Wheaton vial; 5,6-0ihydro-2H-pyran-2-oxo was added

foliowad by DiFe {(Tmi) and the vial was closed tightly. The suspension was haatad

F

o 80°C with orbital shaking during 4 days. The reaction was then filtered and the
alumina was wasned with methanol, ethyl acetate and dichcloromethane; the organi
solutions ware combined and sclvents removed under reduced pressure. The crude

roduct was purified by flash chromatography.

Eluent: (gradient starting with n-hexane/ethyl acetate 9/1 to ethyl acetate (100%)
followad by ethyl acelale/methanoct 99/1 to 84/8). 70 myg of the desired compound

were obtained as solid {(19.3 %)
HEPLC-MS (Method 2F) By 9.08 min
MS ( ESIpos ) miz = 317 (M+H)"

xample 234
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Example 53 (160 mg, content 80% ,0.38 mmol) and hydrazine hydrate (0,188 ml,
2.81 mmol} were mixed fogether in absclute ethano! (4 mb) in a 25 mi flask. The
reaction mixture was refluxed for 6 hours before being worked up. The solvent was
removed under reduced pressure to abtain 200 mg (content 70%, 0.38 mmol) of the

desired malerial used as such in the next sten. The material {(200mg, 70% conlent,

0.38 mraod) was suspended in trimathylorthoacetate (6 mi). Acetic acid is added (0.6
mi) and the solution was heated to 80°C for 30 minutes. Trimethylorioacetate and
acelic acid were removed under reduced pressure and the orude product was

partiioned between waler and dichloromethane, The organic phase is dried and the
crudge product purified by  flash  chromalography.  (gradient:  starting  with
dichloromethana/methanot 98/2 and finishing with dichioromethana/methanol 0/10).
The product was further purified by trituration with diethyt ether. 8 mg of the dasired

compound were obtained (4%).

HPLG-MS (Method 1E hydro): Ry 6.82 min

MS { ESI pos ) mfz = 392 (M+H)

Example 235
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~y

22 mg {0.06 mmot) of example 230-4 in 3 mi methano! were hydrogenated over Pd/C
{10 %) under atmospheric prassure, The catalyst was removed. The sclvent was
evaporated and the residue chromatographed by HPLC (eluent A water + 013 %

TFA, eluent B: acetonitrile} to vield 15.7 mg (71 %) of the product,
HEPLC-MS (Mathod 1) Re 1.35 min

MS {ESipos ymiz = 3268 (M+HY

Example 230

100G mg (73 %, 5.251 mmol) of example 40-3 were dissolved in 2 ml acetic acid and
30 ub (3,35 mmed) hydrogen peroxide solution in water (35 %) were added. The
mixiure was stirred for 3 h and acetonitrile/water was added. The mixture was
ch{oma"{o‘graphed by HPLC {eluent Ar water + 0,13 % TFA, sluent B! acelonitriie) to

vield 50.3 mg (85 %) of the product.
HPLC-MS (Method 1) Ry 0.88 min

MS ( ESEpos b m/z = 307 (M+H)

cxample 237
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100 mg (73 %, 0.251 mmal) of example 40-5 were dissolved in 2 ml acetic acid and
200 pl (2.33 mmol) hydrogen peroxide solution in water {35 %) were added. The
mixture was stired for 3 days and acstonitriiefwater was added. The mixiurs was
chromatographed by HPLC {eluent Al water + 013 % TFA| eluent B! acetonitrile) fo

yield 21.5 mg {27 %) of the product.
HPLC-MS (Method 1) Ry 6,93 min

ME {ESpos yomifz = 323 (MaH)
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Claims

1. A compound according to general formula |,

1

wherein

He is selected from the group of tetrahydropyranyi, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl;

R being selected from the group of

phenyl, 2-, 3- and 4-pyridyi-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1-
and 2-propyl, 1- and 2-butyi-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and
tetrahydropyranyl,

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

" independently of one another selected from the group consisting of fiuorine, chlorine,

bromine, iodine, oxo, NC-, C4.g-alkyl-O-, C4_g-alkyl-, CF30-, and CF3- ;
R? independently of any other R? being selected from the group of H- and Cq.g-alkyl-,

and in cases R” is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other R?: H-, Cqg-alkyl-CO-, Cyg-alkyl-O-CO-, Cq_s-alkyl-,
phenyl-CO-, phenyl-O-CO-, (Cq_g-alkyl}oN-CO-,
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where the above-mentioned members may optionally be substituted independently of

one another by one or more fluorine substituents;

R® being selected from the group of

H-, hydroxy and C4.g-alkyl-O-, whereby C_g-alkyl-O- may optionally be substituted by

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

R* and R® independently of one another being selected from the group of H-, fiuorine,

and methyl,

xis 0,1, 2, 3or4:
yisOor1;

and pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein

Hc is selected from the group of 3- or 4-piperidinyl and 3- pyrrolidinyi;

R’ being selecied from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, ethyl, 1-
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, chiorine, bromine,

iodine, oxo, NC-, Cq.g-alkyl-O-, C,_g-alkyl-, CF30-, and CF4-;

R independently of any other R? being selected from the group of M- and C4_s-alkyl-,

and in cases R? is attached to a nitrocgen which is a ring member of He, this R? shall
be independently of any other R: H-, Cig-alkyl-CO-, Cyg-alkyl-O-CO-, Cqg-alkyl-,
phenyl-CO-, phenyl-O-CO-, {Cq_g-alkyt)}oN-CO-,

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

one another by one or more fluorine substituents;

R being selected from the group of

H-, hydroxy and C4.g-alkyl-O-, whereby Cq_¢-alkyl-O- may optionally be substituted by

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

R* and R® independently of one another being selected from the group of H-, fluorine,

and methy!;
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xis0,1,2,3or4;
yis 0,or1;

and pharmaceutically acceptable salts thereof.
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3. A compound according to claim 1, wherein

Hc is selected from the group of 3- or 4-tetrahydropyranyl and 3-tetrahydrofuranyl.

R being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, 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 selected from the group consisting of fluorine, chlorine, bromine,

iodine, oxo, NC-, C4_g-alkyl-O-, Cqs-alkyl-, CF30-, CF3-;
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R? independently of any other R? being selected from the group of H- and Cq_g-alkyl-,

where the above-mentioned Ci.s-alkyl-group(s) may optionally be substituted

independently of one another by one or more fluorine substituents;

R® being selected from the group of

H-, hydroxy and Cq.g-alkyl-O-, whereby C4_g-alkyl-O- may optionally be substituied by

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

R* and R® independently of one another being selected from the group of H-, fluorine,

and methyl;

xis0, 1,2, 3or4,
yis 0, or 1;

and pharmaceutically acceptable salts thereof.
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4. The compound according to claim 1 selected from the group consisting of
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and the stereoisomeres of each thereof or tautomeres of each thereof or soivates 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

or tautomeres thereof or solvates thereof or pharmaceutically acceptable salts

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

O

SN
o @
N O

or the sterecisomeres thereof or tautomeres thereof or solvates thereof or

pharmaceutically accepiable salts thereof.

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

0]

HN’UTN

F F 2 !
N
AN

or the sterecisomeres thereof or tautomeres thereof or solvates thereof or

pharmaceutically accepiable salts thereof.

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

O

e

or the sterecisomeres thereof or tautomeres thereof or solvates thereof or

pharmaceutically acceptabie salts thereof.
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10. The compound according to any of claims 1, 3 and 4, in which the compound is

Ci

or the stereoisomeres thereof or tautomeres thereof or solvates thereof or

pharmaceutically acceptable salts thereof.

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

0
FFHN\E\fN
'
helR®.

N
\

or tautomeres thereof or solvates thereof or pharmaceutically acceptable salts

thereof.

12. The compound according to any of claims 1 to 11 for use as a medicament.
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13. The compound according to any of claims 1 to 11 for use in the treatment of a

disease that is accessible by the inhibition of PDES.

14. The compound according to any of claims 1 to 11 for use in the treatment,
amelioration or prevention of cognitive impairment being related to perception,

concentration, cognition, learning or memory.,

15. The compound according to claim 14, for use in 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
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iobes, 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 Korsakoff's psychosis.

16. The compound according to any of claims 14 or 15 for use in the treatment of

Alzheimer's disease.

17. The compound according to any of claims 14 or 15 for use in the treatment of

cognitive impairment which is due to Alzheimer's disease.

18. Pharmaceutical composition comprising a compound according to any of claims

1 to 11 and a pharmaceutical carrier.

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

active agent for the treatment of Aizheimer's disease.



