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o (5T) Abstract: The invention provides compounds of the formula (0) or salts or tautomers or N-oxides or solvates thereof for use
in the prophylaxis or treatment of disease states and conditions such as cancers mediated by cyclin-dependent kinase and glycogen
o syothase kinase-3. Formula (0). In formula (0): X is 2 group R%-A-NR* or a 5- or 6-membered carbocyclic or heterocyclic ring; A
w={ i5 a bond, 80,, C=0, NR&(C=0) or Q(C=0) whercin RS is hydrogen or C,4 hydrocarbyl optionally snbstituted by hydroxy or C, 4
& alkoxy; Y is a bond oran alkylene chain of 1, 2 or 3 carbon atoms in length; R is hydrogen; a carbocyclic or heterocyclic group having
1 from 3 to 12 ring members; or a Cy¢ hydrocarbyl group optionally substituted by onc or more substituents selected from halogen
& (e.g. fluorinc), hydroxy, Ci4 hydrocarbyloxy, amino, mono- or di-C, 4 hydrocarbylamino, and carbocyclic or heterocyclic groups
G having from 3 to 12 ring members, and wherein | or 2 of the carbon atoms of the hydrocarby! group may optionally be replaced
by an alom or group sclected from 0, S, NH, SO, $0,; R? is hydrogen; halogen; C,, alkoxy (e.g. methoxy); or a Cy4 hydrocarbyl
group optionally substituted by halogen {e.g. fluorine), hydroxyl or C,.4 alkoxy (e.g. methoxy); R? is selected from hydrogen and
carbocyclic and heterocyclic groups having from 3 to 12 ring members; and R* is hydrogen or a C,_, hydrocarbyl group optionally
B substituied by halogen (e.g. fluorine), hydroxy! or C, 4 alkoxy (e.g. methoxy).
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When R? is SO;NR®, R? can be, for example, hydrogen or an optionally substituted

C1.s hydrocarbyl group, or a carbocyclic or heterocyclic group. Examples of R*R"
where R* is SO;NR® include aminosulphonyl, C;.4 alkylaminosulphonyl and di-Cy4
alkylaminosulphonyl groups, and sulphonamides formed from a cyclic amino group

such as piperidine, morpholine, pyrrolidine, or an optionally N-substituted

piperazine such as N-methyl piperazine,

Examples of groups R:R® where R® is SO; include alkylsulphonyl,

heteroarylsulphonyl and arylsulphony] groups, particularly monocyclic aryl and

heteroaryl sulphony! groups. Particular examples include methylsulphonyl,

phenylsulphonyl and toluenesulphonyl,

When R* is NR®, R” can be, for example, hydrogen or an optionally substituted Ci.g

hydrocarbyl group, or a carboeyclic or heterocyclic group. Examples of R:RP

where R? is NR° include amino, C1.4 alkylamino (e.g. methylamino, ethylamino,

l propylamino, isopropylamino, tert-butylamino), di-Cy.4 alkylamino (e.g.

dimethylamino and diethylamino) and cycloalkylamino (e.g. cyclopropylamino,

cyclopentylamino and cyclohexylamino).

Specific Embodiments of and Preferences for X, Y, A R®, R'toR*and R

X

In formula (T), X is a group R-A-NR*- or a 5- or 6-membered carbocyclic or

heterocyclic ring.

In one embodiment, X is a group R™-A-NR*-.

In another embodiment, X is a 5- or 6-membered carbocyclic or beterocyclic ring.

A

In formula (f), A is a bond, C=0, NR¥(C=0) or O(C=0). It will be appreciated that
the moiety R'-A-NR" linked to the 4-position of the pyrazole ring can therefore take
the form of an amine R'-NR*, an amide R'~C(=O)NR", a urea R*-NREC(=O)NR*

or a carbamate R'~OC(=0)NR*.

Z3%
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In one preferred group of compounds of the invention, A is C=0 and hence the
group R-A-NR* takes the form of an amide R-C(=O)NR*. In another group of
compounds of the invention, A is a bond and hence the group R*-A-NR* takes the

38

form of an amine R*-NR*,

R4

R*is hydrogen or a Cy4 hydrocarbyl group optionally substituted by halogen (e.g.
fluorine), hydroxyl or C.4 alkoxy (e.g. methoxy).

The number of optional subsitutents on the hydrocarbyl group typically will vary
according to the nature of the substituent. For example, where the substituent is
halogen, there may be from one to three halogen atoms present, preferably two or
threc. Where the substituent is hydroxy) or an alkoxy group, typically there will be
only a single such substituent present

R*is preferably hydrogen or Cy.3 alkyl, more preferably hydrogen or methyl and
most preferably is hydrogen.

R®
R® is hydrogen or a Cy4 hydrocarbyl group optionally substituted by hydroxyl or

C14 alkoxy (e.g. methoxy).

When R® is Cy4 hydrocarbyl substituted by hydroxyl or C;, alkoxy, typically there

is only one such substituent present.

Preferably R® is hydrogen or Cy.3 alkyl, more preferably hydrogen or methyl and
most preferably RE is hydrogen.

RZ

R? is hydrogen, halogen, C,.4 alkoxy, or a C;.4 hydrocarbyl group optionally
substituted by halogen, hydroxyl or Cy.4 alkoxy.

When R? js halogen, preferably it is selected from chlorine and fluorine and more
preferably it is fluorine.
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When R%is Ci4 alkoxy, it can be, for example, C,3 alkoxy, more preferably Cy.5
alkoxy and most preferably methoxy.

When R? is an optionally substituted Cy.4 hydrocarbyl group, the hydrocarbyl group
is preferably a C-; hydrocarbyl group, more preferably a C.; hydrocarbyl group,
for example an optionally substituted methyl group. The optional substituents for
the optionally substituted hydrocarbyl group are preferably selected from fluorine,
hydroxyl and methoxy.

The number of optional substituents on the hydrocarbyl group typically will vary
according to the nature of the substituent. For example, where the substituent is
halogen, there may be from one to three halogen atoms present, preferably two or
three. Where the substituent is hydroxyl or methoxy, typically there will be only a

single such substituent present.

The hydrocarbyl groups constituting R? are preferably saturated hydrocarbyl
groups. Examples of saturated hydrocarbyl groups include methyl, ethyl, n-propyl,
i-propyl and cyclopropyl.

In one embodiment, R? is hydrogen, halogen, C14 alkoxy, or a Cy.4 hydrocarbyl ‘
group optionally substituted by halogen, hydroxyl or Cy4 alkoxy. |

In another embodiment, R* is hydrogen, fluorine, chlorine, methoxy, ora Cy.3
hydrocarbyl group optionally substituted by fluorine, hydroxyl or methoxy.

In a preferred embodiment, R? is hydrogen or methyl, most preferably hydrogen.

R!

R! is hydrogen, a carbocyclic or heterocyclic group having from 3 to 12 ring
members, or a Cy.3 hydrocarbyl group optionally substituted by one or more
substituents selected from halogen (e.g. fluorine), hydroxy, Cy.4 hydrocarbyloxy,
amino, mono- or di-Cy4 hydrocarbylamino, and carbocyclic or heterocyclic groups
having from 3 to 12 ring members, and wherein 1 or 2 of the carbon atoms of the
hydrocarbyl group may optionally be replaced by an atom or group selected from
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0, S, NH, SO, SO,. Examples of carbocyclic or heterocyclic groups and
hydrocarbyl groups and general preferences for such groups are as set out above in

the General Preferences and Definitions section, and as set out below.
Tn one embodiment, R! is an aryl or heteroaryl group.

When R’ is a heteroary] group, particular heteroaryl groups include monocyclic
heteroaryl groups containing up to three heteroatom ring members selected from O,
§ and N, and bicyclic heteroaryl groups containing up to 2 heteroatom ring

members selected from O, S and N and wherein both rings are aromatic.

Examples of such groups include furanyl (e.g. 2-furanyl or 3-furanyl), indolyl (e.g.
3-indolyl, 6-indolyl), 2,3-dihydro-benzo[1,4]dioxinyl (¢.g. 2,3-dihydro-
benzo[1,4]dioxin-5-y1), pyrazolyl (e.g. pyrazole-5-yl), pyrazolo[1,5-a}pyridinyl
(e.g. pyrazolo[1,5-a]pyridine-3-yl), oxazoly! (e.g. ), isoxazolyl (e.g. isoxazol-4-yl),
pyridyl (e.g. 2-pyridyl, 3-pyridyl, 4-pyridyl), quinolinyl (e.g. 2-quinolinyl), pyrrolyl
(e.g. 3-pyrrolyl), imidazolyl and thienyl (e.g. 2-thienyl, 3-thienyl).

One sub-group of heteroaryl groups R! consists of furanyl (e.g. 2-furanyl or 3-
furanyl), indolyl, oxazolyl, isoxazolyl, pyridyl, quinolinyl, pyrrolyl, imidazoly! and
thienyl.

A preferred sub-set of R heteroaryl groups includes 2-furanyl, 3-furanyl, pyrrolyl,
imidazolyl and thienyl.

Preferred aryl groups R} are phenyl groups.

The group R* can be an unsubstituted or substituted carbocylic or heterocyclic
group in which one or more substituents can be selected from the group R¥%as
hereinbefore defined. In one embodiment, the substituents on R! may be selected
from the group R'® consisting of halogen, hydroxy, trifluoromethyl, cyano, nitro,
carboxy, a group R*R" wherein R® is a bond, O, CO, X*C(X*), C(XHX3,
XPeHX3, 8, SO, or SO, and R is selected from hydrogen and a Cy. hydrocarbyl
group optionally substituted by one or more substituents selected from hydroxy,

10

15

20

25

30

WO 2005/012256 . PCT/GB2004/003179 , 2 %

41

oxo, halogen, cyano, nitro, carboxy and monocyclic non-aromatic carbocyelic or
heterocyclic groups having from 3 to 6 ring members; wherein one or more carbon
atoms of the Cy.4 hydrocarbyl group may optionally be replaced by O, S, SO, SO,,
X*Cxh), CXHX? or XPCXHX3; X2 is O or §; and X* is =0 or =S.

Where the carbocyclic and heterocyclic groups have a pair of substituents on
adjacent ring atoms, the two substituents may be linked so as to form a cyclic
group. Thus, two adjacent groups R, together with the carbon atoms or
heteroatoms to which they are attached may form a 5-membered heteroaryl ting or
a 5- or 6-membered non-aromatic carbocyclic or heterocyclic ring, wherein the said
heteroaryl and heterocyclic groups contain up to 3 heteroatom ring members
selected from N, O and S. In particular the two adjacent groups R, together with
the carbon atoms or heteroatoms to which they are attached, may form a 6-
membered non-aromatic heterocyclic ring, containing up to 3, in particular 2,
heteroatom ring members selected from N, O and S. More particularly the two

containing 2 heteroatom ring members selected from N, or O, such as dioxan e.g.
[1,4 dioxan]. In one embodiment R! is a carbocyclic group e.g. phenyl having a
pair of substituents on adjacent ring atoms linked so as to form a cyclic group e.g.
to form 2,3-dihydro-benzo[1,4]dioxine.

\
|
\
|
|
adjacent groups R'® may form a 6-membered non-aromatic heterocyclic ring, l
|
|
|

More particularly, the substituents on R! may be selected from halogen, hydroxy,
trifluoromethyl, a group R*R® wherein R* is a bond or O, and R? is selected from
hydrogen and a C;.4 hydrocarbyl group optionally substituted by one or more
substituents selected from hydroxyl, balogen (preferably fluorine) and 5 and 6
membered saturated carbocyclic and heterocyclic groups (for example groups
containing up to two heteroatoms selected from O, S and N, such as unsubstituted
piperidine, pyrrolidino, morpholino, piperazino and N-methyl piperazino).

The group R! may be substituted by more than one substituent. Thus, for example,
there may be 1 or 2 or 3 or 4 substituents. In one embodiment, where R is a six
membered ring (e.g. a carbocyclic ring such as a pbenyl ring), there may be one,
two or three substituents and these may be located at the 2-, 3-, 4- or 6-positions
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around the ring. By way of example, a phenyl group R! may be 2-monosubstituted,
3-monosubstituted, 2,6-disubstituted, 2,3-disubstituted, 2,4-disubstituted 2,5~
disubstituted, 2,3,6-trisubstituted or 2,4,6-trisubstituted. More particularly, a
phenyl group R! may be monosubstituted at the 2-position or disubstituted at
positions 2- and 6- with substituents selected from fluorine, chlorine and R’-Rb,
where R? is O and R®is Cy.4 alkyl (e.g. methyl or ethyl). In one embodiment,
fluorine is a preferred substituent. In another embodiment, preferred substituents

are selected from fluorine, chlorine and methoxy.

Particular examples of non-aromatic groups R? include unsubstituted or substituted
(by one or more groups R'% monocyclic cycloalkyl groups. Examples of such
cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl; more typically cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl,
particularly cyclohexyl.

Further examples of non-aromatic groups R include unsubstituted or substituted
(by one or more groups R'®) heterocyclic groups having from 3 to 12 ring members,
typically 4 to 12 ring members, and more usually from 5 to 10 ring members. Such
groups can be monocyclic or bicyclic, for example, and typically have from 1 to 5
heteroatom ring members (more usually 1,2,3 or 4 heteroatom ring members)

typically selected from nitrogen , oxygen and sulphur.

When sulphur is present, it may, where the nature of the adjacent atoms and groups
permits, exist as —S-, -5(0)- or —S(O)»-.

The heterocylic groups can contain, for example, cyclic ether moieties (e.g as in
tetrahydrofuran and dioxane), cyclic thioether moijeties (e.g. as in
tetrahydrothiophene and dithiane), cyclic amine moieties (e.g. as in pyrrolidine),
cyclic amides (e.g. as in pyrrolidone), cyclic esters (e.g. as in butyrolactone), cyclic
thioamides and thioesters, cyclic sulphones (e.g. as in sulpholane and sulpholene),

cyclic sulphoxides, cyclic sulphonamides and combinations thereof (e.g.

- motrpholine and thiomorpholine and its S-oxide and S,S-dioxide).
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In one sub-set of heterocyclic groups R, the heterocyclic groups contain cyclic
ether moieties (e.g as in tetrahydrofuran and dioxane), cyclic thicether moieties
(e.g. as in tetrahydrothiophene and dithiane), cyclic amine moieties (e.g. as in
pyrrolidine), cyclic sulphones (e.g. as in sulpholane and sulpholene), cyclic
sulphoxides, cyclic sulphonamides and combinations thereof (e.g. thiomorpholine).

Examples of monocyclic non-aromatic heterocyclic groups R! include 5-, 6-and 7-
membered monocyclic heterocyclic groups such as morpholine, piperidine (e.g. 1-
piperidinyl, 2-piperidiny] 3-piperidinyl and 4-piperidinyl), pyrrolidine (e.g. 1-
pyrrolidinyl, 2-pyrrolidinyl and 3-pyrrolidinyl), pyrrolidone, pyran (2H-pyran or
4H-pyran), dihydrothiophene, dihydropyran, dihydrofuran, dihydrothiazole,
tetrahydrofuran, tetrahydrothiophene, dioxane, tetrahydropyran (e.g. 4-tetrahydro
pyranyl), imidazoline, imidazolidinone, oxazoline, thiazoline, 2-pyrazoline,
pyrazolidine, piperazine, and N-alkyl piperazines such as N-methyl piperazine.
Further examples include thiomorpholine and its S-oxide and S,S-dioxide
(particularly thiomorpholine). Still further examples include N-alkyl piperidines
such as N-methyl piperidine.

One sub-group of non-aromatic heterocyclic groups R! includes unsubstituted or
substituted (by one or more groups R') 5., 6-and 7-membered monocyclic
heterocyclic groups such as morpholine, piperidine (e.g. 1-piperidinyl, 2-piperidinyl
3-piperidinyl and 4-piperidinyl), pyrrolidine (e.g. 1-pyrrolidinyl, 2-pyrrolidinyl and
3-pyrrolidinyl), pyrrolidone, piperazine, and N-alky! piperazines such as N-methyl
piperazine, wherein a particular sub-set consists of pyrrolidine, piperidine,

morpholine, thiomorpholine and N-methyl piperazine.

In general, preferred non-aromatic heterocyelic groups include pyrrolidine,
piperidine, morpholine, thiomorpholine, thiomorpholine S,S-dioxide, piperazine, N-
alkyl piperazines, and N-alkyl piperidines.

Another particular sub-set of heterocyclic groups consists of pyrrolidine, piperidine,
morpholine and N-alkyl piperazines, and optionally, N-methyl piperazine and
thiomorpholine.
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WhenR!isaCys hydrocarbyl group substituted by a carbocyclic or heterocyclic
group, the carbocyclic and heterocyclic groups can be aromatic or non-aromatic and
can be selected from the examples of such groups set out hereinabove. The
substituted hydrocarbyl group is typically a saturated C;.4 hydrocarby! group such
as an atkyl group, preferably a CH; or CH,CH, group. Where the substituted
hydrocarbyl group is a C;.4 hydrocarbyl group, one of the carbon atoms and its
associated hydrogen atoms may be replaced by a sulphonyl group, for example as in
the moiety SO,CH,.

When the carbocyclic or heterocylic group attached to the a C,.g hydrocarbyl group
is aromatic, examples of such groups include monocyclic aryl groups and
monocyclic heteroaryl groups containing up to four heteroatom ring members
selected from O, S and N, and bicyclic heteroaryl groups containing up to 2
heteroatom ring members selected from O, S and N and wherein both rings are

aromatic.

Examples of such groups are set out in the “General Preferences and Definitions”

section above.

Particular examples of such groups include furanyl (e.g. 2-furanyl or 3-furanyi),
indolyl, oxazolyl, isoxazolyl, pyridyl, quinolinyl, pyrrolyl, imidazoly! and thienyl.
Particular examples of aryl and heteroaryl groups as substituents for a Cy.3
hydrocarbyl group include phenyl, imidazolyl, tetrazolyl, triazolyl, indolyl, 2-
furanyl, 3-furanyl, pyrrolyl and thienyl. Such groups may be substituted by one or
more substituents R'® or R'® as defined herein.

When R! is a Cy.g hydrocarby] group substituted by a non-aromatic carbocyclic or
heterocyclic group, the non-aromatic or heterocyclic group may be a group selected
from the lists of such groups set out hereinabove. For example, the non-aromatic
group can be a monocyclic group having from 4 to 7 ring members, e.g. 5 to 7 ring
members, and typically containing from 0 to 3, more typically 0, 1 or 2, heteroaiom
ring members selected from O, S and N. When the cyclic group is a carbocyclic
group, it may additionally be selected from monocyclic groups having 3 ring
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members. Particular examples include monocyclic cycloalkyl groups such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, and 5-, 6-and 7-
membered monocyclic heterocyclic groups such as morpholine, piperidine (e.g. 1-
piperidinyl, 2-piperidinyl, 3-piperidinyl and 4-piperidinyl), pyrrolidine (e.g. 1-
pyrrolidiny], 2-pyrrolidiny! and 3-pyrrolidinyl), pyrrolidone, piperazine, and N-
alkyl piperazines such as N-methyl piperazine. In general, preferred non-aromatic
heterocyclic groups include pyrrolidine, piperidine, morpholine, thiomorpholine
and N-methyl piperazine.

When R! is an optionally substituted C;.3 hydrocarbyl group, the hydrocarbyl group
may be as hereinbefore defined, and is preferably up to four carbon atoms in length,
more usually up to three carbon afoms in length for example one or two carbon

atoms in length.

In one embodiment, the hydrocarbyl group is saturated and may be acyclic or
cyclic, for example acyclic. An acyclic saturated hydrocarbyl group (i.e. an alkyl
group) may be a straight chain or branched alkyl group.

Examples of straight chain alkyl groups R! include methyl, ethyl, propyl and butyl.

Examples of branched chain alkyl groups R! include isopropyl, isobuty!, tert-butyl
and 2,2-dimethylpropyl.

In one embodiment, the hydrocarbyl group is a linear saturated group having from
1-6 carbon atoms, more usually 1-4 carbon atoms, for example 1-3 carbon atoms,
e.g. 1,2 or 3 carbon atoms. When the hydrocarbyl group is substituted, particular
examples of such groups are substituted (e.g. by a carbocyclic or heterocyclic
group) methyl and ethyl groups.

A Cy3 hydrocarbyl group R' can be optionally substituted by one or more
substituents selected from halogen (e.g. fluorine), hydroxy, Ci4 hydrocarbyloxy,
amino, mono- or di-Cy.4 hydrocarbylamino, and carbocyclic or heterocyclic groups
having from 3 to 12 ring members, and wherein 1 or 2 of the carbon atoms of the

hydrocarbyl group may optionally be replaced by an atom or group selected from
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0, S, NH, SO, 80,. Particular substituents for the hydrocarbyl group include
hydroxy, chlorine, fluorine (e.g. as in triffuoromethyl), methoxy, ethoxy, amino,
methylamino and dimethylamino, preferred substituents being hydroxy and

fluorine,

When A is C=0, particular groups RI-CO are the groups set out in Table 1 below.

In Table 1, the point of attachment of the group to the nitrogen atom of the
pyrazole-4-amino group is represented by the terminal single bond extending from
the carbonyl group. Thus, by way of illustration, group B in the table is the
triflucroacety! group, group D in the table is the phenylacetyl group and group I in
the table is the 3-(4-chlorophenyl)propionyl group.

Table 1 — Examples of the group R'-CO
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One sub-group of groups R!-CO consists of groups A to BF in Table 1 above.
Another sub-group of groups R'-CO consists of groups A to BS in Table 1 above.

One set of preferred groups R!-CO consists of the groups J, AB, AH, AJ, AL, AS,
AX, AY, AZ, BA, BB, BD, BH, BL, BQ, BS and BAI

Another set of preferred groups R!-CO consists of the groups J, AB, AH, A, AL,
AS, AX, AY, AZ,BA, BB, BD, BH, BL, BQ and BS.

More preferred groups R!-CO- are AJ, AX, BQ, BS and BAL
One particularly preferred sub-set of groups R*-CO- consists of AJ, BQ and BS.
Another particularly preferred sub-set of groups R'-CO- consists of AJ and BQ.

When X is R-A-NR* and A is C=0, and R' is a phenyl ring bearing a substituent at
the 4-position, the substituent at the 4-position is preferably other than a phenyl
group having a group SO;NH, or SO;Me at the ortho-position.

In one general embodiment, R! may be other than a substituted or unsubstituted
tetrahydroquinoline, chroman, chromene, thiochroman, thiochromene, dihydro-
paphthalene or tetrahydronaphthalene group. More particularly, R! may be other
than a substituted or unsubstituted tetrahydroquinoline, chroman, chromene,
thiochroman, thiochromene, dihydro-naphthalene or tetrahydronaphthalene group
linked by its aromatic ring to the moiety A-NR"-.
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In another general embodiment, when R! is a substituted or unsubstituted phenyl
group, the moiety YR} may be other than hydrogen, unsubstituted Cy-10 alkyl,
unsubstituted Cs. 1 cycloalkyl, unsubstituted phenyl, unsubstituted Cy.-10 alkylphenyl
or unsubstituted phenyl-Cy.1 alkyl.

In the context of the group R'-A-NR"-, when R’ is an optionally substituted
bydrocarbyl group and the hydrocarbyl group comprises or contains a substituted or
unsubstituted alkene group, it is preferred that the carbon-carbon double bond of the
alkene group is not directly bonded to the group A.

Also in the context of the group R*-A-NR*-, when R! is an optionally substituted
hydrocarbyl group, the hydrocarbyl group may be other than an alkene group.

In another general embodiment, when Y is a bond, R? is hydrogen, A is CO and R!
is a substituted phenyl group, each substituent on the phenyl group may be other
than a group CH,-P(O)R*R” where R* and RY are each selected from alkoxy and
phenyl groups.

Y
In the compounds of the formula (f), Y is a bond or an alkylene chain of 1, 2 or 3

carbon atoms in length.

The term “alkylene” has its usual meaning and refers to a divalent saturated acyclic
hydrocarbon chain. The hydrocarbon chain may be branched or unbranched.
Where an alkylene chain is branched, it may have one or more methyl group side
chains. Examples of alkylene groups include -CH,-, -CH,-CH,-, -CHy-CH,-CH;-,
CH(CH3)-, -C(CHs)z-, ~CHz-CH(CHj)-, -CH,-C(CHz),- and -CH(CHz)-CH(CH)-.

In one embodiment, Y is a bond.

In another embodiment, Y is an alkylene chain.
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When Y is an alkylene chain, preferably it is unbranched and more particularly
contains 1 or 2 carbon atoms, preferably 1 carbon atom. Thus preferred groups Y
are -CHa- and -CH,-CH,-, a most preferred group being (CHy)-.

Where Y is a branched chain, preferably it has no more than two methyl side
chains. For example, it may have a single methyl side chain. In one embodiment,
Y is a group -CH(Me)-.

In one sub-group of compounds, Y is a bond, CH,, CH,CH, or CH,CH(CH3).
R’

The group R’ is selected from hydrogen and carbocyclic and heterocyclic groups
having from 3 to 12 ring members.

In one sub-group of compounds, Y is a bond and R? is hydrogen.

In another sub-group of compounds Y is an alkylene chain as hereinbefore defined
and R? is hydrogen.

In a another sub-group of compounds, Y is a bond or an alkylene chain (e.g. 2
group (CHa)-) and R? is a carbocyclic or heterocyclic group.

In a further sub-group of compounds, Y is a bond and R® is a carbocyclic or
heterocyclic group. '

In a still further sub-group of compounds, Y is an alkylene chain (e.g. a group
-(CH,)) and R® is a carbocyclic or heterocyclic group.

The carbocyclic and heterocyclic groups R? can be aryl, heteroaryl, non-aromatic
carbocyclic or non-aromatic heterocyclic and examples of such groups are as set out
in detail above in the General Preferences and Definitions section, and as set out

below.

Preferred aryl groups R’ are unsubstituted and substituted pheny! groups.



10

15

20

25

WO 2005/012256

PCTIGB2004/0'

54

Examples of heteroaryl groups R® include monocyclic heteroaryl groups containing
up to three (and more preferably up to two) heteroatom ring members selected from
O, S and N. Preferred heteroaryl groups include five membered rings containing
one or two heteroatom ring members and six membered rings containing a single
heteroatom ring member, most preferably nitrogen. Particular examples of
heteroaryl groups include unsubstituted or substituted pyridyl, imidazole, pyrazole,

thiazole, isothiazole, isoxazole, oxazole, furyl and thiophene groups.

Particular heteroaryl groups are unsubstituted and substituted pyridyl groups, e.g. 2-
pyridyl, 3-pyridyl and 4-pyridyl groups, especially 3- and 4-pyridyl groups. When
the pyridy! groups are substituted, they can bear one or more substituents, typically
no more than two, and more usually one substituent selected, for example, from C;.4
alkyl (e.g. methyl), halogen (e.g. fluorine or chlorine, preferably chlorine), and Ci4
alkoxy (e.g. methoxy). Substituents on the pyridyl group may further be selected
from amino, mono-C;4 alkylamino and di-C;4 alkylamino, particularly amino.

In one embodiment, when R? is an aryl (e.g. phenyl) or heteroaryl group, the
substituents on the carbocyclic or heterocyclic group may be selected from the
group Rl consisting of halogen, hydroxy, trifluoromethyl, cyano, monocyclic
carbocyclic and heterocyclic groups having from 3 to 7 (typically 5 or 6) ring
members, and a group R*R® wherein R? is a bond, 0, CO, X'C(X?), (X)X,
X'cxHXL, 8, SO, SO, NR®, SO,NR® or NR°SO,; and R® is selected from
hydrogen, a carbocyclic or heterocyclic group with 3-7 ring members and a Cqg
hydrocarbyl group optionally substituted by one or more substituents selected from
hydroxy, oxo, halogen, cyano, nitro, carboxy, amino, mono- or di-Cj.4
hydrocarbylamino, a carbocyclic or heterocyclic group with 3-7 ring members and
wherein one or more carbon atoms of the C,.3 hydrocarbyl group may optionally be
replaced by O, S, SO, SO2, NR®, X}C(X%), CXHX! or X!C(XHX!; and R®, X* and
X? are as hereinbefore defined.

Examples of non-aromatic groups R® include optionally substituted (by R'® or R'®)
cycloalkyl, oxa-cycloalkyl, aza-cycloalkyl, diaza-cycloalkyl, dioxa-cycloalkyl and
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aza-oxa-cycloalkyl groups. Further examples include Cy.5 aza-bicycloalkyl groups
such as 1-aza-bicyclo[2.2.2]Joctan-3-y1.

Particular examples of such groups include unsubstituted or substituted
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexy), tetrahydropyran, morpholine,
tetrahydrofuran, piperidine and pyrrolidine groups.

One sub-set of non-aromatic groups R* consists of cyclopropyl, cyclobutyi,
cyclopentyl, cyclobexyl, tetrahydropyran, tetrahydrofuran, piperidine and
pyrrolidine groups.

Preferred non-aromatic groups R® include unsubstituted or substituted cyclopentyl,
cyclohexyl, tetrahydropyran, tetrahydrofuran, piperidine and pyrrolidine groups,

The non-aromatic groups may be unsubstituted or substituted with one or more

groups R'® or R' as hereinbefore defined.

Particular substituents for R® (e.g. (i) when R? is an aryl or heteroaryl group or (ii)
when R® is a non-aromatic group) are selected from the group R consisting of
halogen; hydroxy; monocyclic carbocyclic and heterocyclic groups having from 3
to 6 ring members and containing vp to 2 heteroataom ring members selected from
0, N and S; and a group R*-R® wherein R® is a bond, O, CO, CO;, SO,, NH,
SO,NH or NHSO,; and R® is selected from hydrogen, a carbocyclic or heterocyclic
group with 3-6 ring members and containing up to 2 heteroatom ring members
selected from O, N and §; and a C,.4 hydrocarbyl group optionally substituted by
one or more substituents selected from hydroxy, oxo, halogen, carboxy, amino,
mono- or di-C;.4 hydrocarbylamino, a carbocyclic or heterocyclic group with 3-6
ring members and containing up to 2 heteroatom ring members selcted from O, N
and S; and wherein one or two carbon atoms of the Cy.¢ hydrocarbyl group may
optionally be replaced by O, S, SO, SO, or NH.

In one embodiment, preferred R!® substituent groups on R (e.g. () when Riisan
aryl or heteroaryl group or (ii) when R? is a non-aromatic group) include halogen, 2
group R*R® wherein R* is a bond, O, CO, cexhHx!, and R® is selected from
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hydrogen, heterocyclic groups having 3-7 ring members and a Cy4 hydrocarbyl
group optionally substituted by one or more substituents selected from hydroxy,
carboxy, amino, mono- or di-Cj4 hydrocarbylamino, and heterocyclic groups
having 3-7 ring members. i

Particularly preferred substituent groups R'® on R® (e.g. (i) when R® is an aryl or
heteroaryl group or (i) when R is a non-aromatic group) include halogen,
especially fluorine, Cy.3 alkoxy such as methoxy, and Cy.3 hydrocarbyl optionally
substituted by fluorine, hydroxy (e.g. hydroxymethyl), Cy, alkoxy or a 5- or 6-
membered saturated heterocyclic ring such as piperidino, morpholino, piperazino
and N-methylpiperazino.

In another embodiment, the substituents for R® (whether aromatic or non-aromatic)
are selected from:

¢ halogen (e.g. fluorine and chlorine)

e C;4 alkoxy (e.g. methoxy and ethoxy) optionally substituted by one or
substituents selected from halogen, hydroxy, Ci alkoxy and five and six
membered saturated heterocyclic rings containing 1 or 2 heteroatoms
selected from O, N and S, the heterocyclic rings being optionally further
substituted by one or more C;.4 groups (e.g. methyl) and wherein the S,
when present, may be present as S, SO or SO»;

e Cy4 alkyl optionally substituted by one or substituents selected from
halogen, hydroxy, C;.4 alkoxy, amino, Cy.4 alkylsulphonylamino, 3 to 6
membered cycloalkyl groups (e.g. cyclopropyl), phenyl (optionally
substituted by one or more substituents selected from halogen, methyl,
methoxy and amino) and five and six membered saturated heterocyclic rings
containing 1 or 2 heteroatoms selected from O, N and S, the heterocyclic
rings being optionally further substituted by one or more C;.4 groups (e.g.
methyl) and wherein the S, when present, may be present as S, SO or 80;

¢ hydroxy;

¢ amino, mono-C) 4 alkylamino, di-C4 alkylamino, benzyloxycarbonylamino
and C;.4 alkoxycarbonylamino;
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e carboxy and Cy alkoxycarbonyl;

¢ (4 alkylaminosulphonyl and Cy4 alkylsulphonylamino;

o Cj4 alkylsulphonyl;

¢ a group O-Het® or NH-Het’ where Het® is a five or six membered saturated
heterocyclic ting containing 1 or 2 heteroatoms selected from O, N and S,
the heterocyclic rings being optionally further substituted by one or more
C1 groups {(e.g. methyl) and wherein the S, when present, may be present
as S, SO or SOy;

o five and six membered saturated heterocyclic rings countaining 1 or 2
heteroatoms selected from O, N and S, the heterocyclic rings being
optionally further substituted by one or more C;.4 groups (e.g. methyl) and
wherein the S, when present, may be present as S, SO or SO,;

¢ oxo0;and

¢ six membered aryl and heteroaryl rings containing up to two nitrogen ring
members and being optionally substituied by one or substituents selected
from bhalogen, methy! and methoxy.

In one preferred sub-group of compounds, R® is a carbocyclic or heterocyclic group
R* selected from phenyl; Cs.4 cycloalkyl; five and six membered saturated non-
aromatic heterocyclic rings containing up to two heteroatom ring members selected
from N, O, S and SO;; six membered heteroaryl rings containing one, two or three
nitrogen ring members; and five membered heteroaryl rings having up to three
heteroatom ring members selected from N, O and S;

wherein each carboeyclic or heterocyclic group R* is optionally substituted by up
to four, preferably up to three, and more preferably up to two (e.g. one) substituents
selected from amino; hydroxy; oxo; fluorine; chlorine; Ci.4 alkyl-(O)q- wherein q is
0 or 1 and the Cy4 alkyl moiety is optionally substituted by fluorine, hydroxy or
Cy2 alkoxy; mono-C 4 alkylamino; di-Cy.4 alkylamino; C).4 alkoxycarbonyl;
carboxy; a group R°-R'® where R® is a bond or a C,.3 alkylene chain and RS is
selected from C;.4 alkylsulphonyl; C;4 alkylaminosulphonyl; Ci4
alkylsulphonylamino-; amino; mono-~C,4 alkylamino; di-C;.4 alkylamino; Cy.7-

PCT/GB2004/003179



WO 2005/012256 PCT/GB2004/003179

PCT/GB2004/0(. WO 2005/012256 .

10

15

20

25

30

58

hydrocarbyloxycarbonylamino; six membered aromatic groups containing up to
three nitrogen ring members; Cs.¢ cycloalkyl; five or six membered saturated non-
aromatic heterocyclic groups containing one or two heteroatom ring members
selected from N, O, S and SO,, the group R'® when a saturated non-aromatic group
being optionally substituted by one or more methyl groups, and the group R'S when
aromatic being optionally substituted by one or more groups selected from fluorine,
chlorine, hydroxy, Ci; alkoxy and Cy alkyl.

In a further embodiment, R® is selected from:

¢ monocyclic aryl groups optionally substituted by 1-4 (for example 1-2, e.g.
1) substituents R orR!%

s (3-Cy cycloalky! groups optionally substituted by 1-4 (for example 1-2, e.g.
1) substituents R or R'®;

¢ saturated five membered heterocyclic rings containing 1 ring heteroatom
selected from O, N and S and being optionally substituted by an oxo group
and/or by 1-4 (for example 1-2, e.g. 1) substituents R'® or R'®;

o saturated six membered heterocyclic rings containing 1 or 2 ring
heteroatoms selected from O, N and S and being optionally substituted by
an oxo group and/or by 1-4 (for example 1-2, e.g. 1) substituents R or R'®,;

e five membered heteroaryl rings containing 1 or 2 ring heteroatoms selected
from O, N and S and being optionally substituted by 1-4 (for example 1-2,
e.g. 1) substituents R or R'%;

o six membered heteroaryl rings containing 1 or 2 nitrogen ring members
(preferably 1 nitrogen ring member) and being optionally substituted by 1-4
(for example 1-2, e.g. 1) substituents R or R

¢ mono-azabicycloalkyl and diazabicycloalkyl groups each having 7 to 9 ring
members and being optionally substituted by 1-4 (for example 1-2, e.g. 1)
substituents R'® or R'®.

Specific examples of the group Y-R® are set out in Table 2. In Table 2, the point of
attachment of the group to the nitrogen atom of the pyrazole-3-carboxamide group
is represented by the terminal single bond extending from the group. Thus, by way

59

of illustration, group CA in the table is the 4-fluorophenyl, group CB in the table is

the 4-methoxybenzyl group and group CC in the table is the 4-(4-

methylpiperazino)-phenylmethyl group.

Table 2 — Examples of the Group Y-R®
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One sub-set of groups selected from table 2 consists of groups CA to EU.

‘e, F F
O\ \(';\LO /Q Another sub-set of groups selected from table 2 consists of groups CA to CV.
OMe
H

O\C 0\/\"\3 ' Preferred groups selected from Table 2 include groups CL, CM, ES, ET, FC, FG
M-me 5 andFH.

Particularly preferred groups selected from Table 2 include groups CL, CM and ES,
and most preferably CL and CM.

EW
N M

/O Me In another general embodiment, when R? is an aza-cycloalky! group, the group X in

the compound of the formula (I) is preferably R'-A-NR* wherein A is CO,

EX EY EZ FA 10 NR¥C=0) or O(C=0). Additionally, or alternatively, when R® is an aza-cycloalkyl
group, the nitrogen atom of the aza-cycloalkyl group is preferably not substituted
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or salts or tautomers or N-oxides or solvates thereof;
wherein R, R, R? and Y are each independently selected from R*, R%, R® and Y as

defined herein. !

Within formula (T), it is preferred that R? is hydrogen or C;.4 alkyl {e.g. Cy.3 alkyl),
and more preferably R is hydrogen.

In one sub-group of compounds of the formula (IT), R! is: t

® phenyl optionally substituted by one or more substituents (e.g. 1,2 0r3) *
selected from fluorine; chlorine; hydroxy; 5- and 6~membered saturated i
heterocyclic groups containing 1 or 2 heteroatoms selected from O, N and S, the
heterocyclic groups being optionally substituted by one or more C,.4 alkyl groups;
Ci.4 hydrocarbyloxy; and C;.4 hydrocarbyl; wherein the C,.4 hydrocarbyl and Cp4 ;
hydrocarbyloxy groups are optionally substituted by one or more substituents ‘
chosen from hydroxy, fluorine, C;., alkoxy, amino, mono and di~C4 alkylamino, :
phenyl, halophenyl, saturated carbocyclic groups having 3 to 7 ring members (mo;e
preferably 4, § or 6 ring members, e.g. 5 or 6 ring members) or saturated '
heterocyclic groups of 5 or 6 ring members and containing up to 2 heteroatoms
selected from O, S and N; or 2, 3-dihydro-benzo[1,4]dioxine; or '

;
i

)

(i) amonocyclic heteroaryl group containing one or two heteroatoms selected
from O, S and N; or a bicyclic heteroaryl group containing a single heteroatom l
selected from O, S and N; the monocyclic and bicyclic heteroaryl groups each being
optionally substituted by one or more substituents selected from fluorine; chlorine;‘E

Cy.3 hydrocarbyloxy; and Cy.3 hydrocarbyl optionally substituted by hydroxy, '
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fluorine, methoxy or a five or six membered saturated carbocyclic or heterocyclic

group containing up to two heteroatoms selected from O, S and N; or

(iii)  a substituted or unsubstituted cycloalkyl group having from 3 to 6 ring

members; or

(iv)  aC4 hydrocarbyl group optionally substituted by one or more substituents
selected from fluorine; hydroxy; Cy4 hydrocarbyloxy; amino; mono- or di-Ci4
hydrocarbylamino; and carbocyclic or heterocyclic groups having from 3 to 12 ring
members, and wherein one of the carbon atoms of the hydrocarbyl group may
optionally be replaced by an atom or group selected from O, NH, SO and SO.

Within group (i), 2 sub-group of groups R! consists of phenyl optionally substituted
by one or more substituents selected from fluorine; chlorine; hydroxy; C;.3
hydrocarbyloxy; and C;.3 hydrocarbyl wherein the C\.3 hydrocarbyl group is
optionally substituted by one or more substituents chosen from hydroxy, fluorine,
C1.2 alkoxy, amino, mono and di-C,.4 alkylamino, saturated carbocyclic groups
bhaving 3 to 7 ring members (more preferably 4, 5 or 6 ring members, e.g. 5 or 6
ring members) or saturated heterocyclic groups of 5 or 6 ring members and
containing up to 2 heteroatoms selected from O, S and N.

In another sub-group of compounds of the formula (1), R! is selected from (i) and
(iii) above and additionally from a sub-set (aii) where sub-set (aii) consists of 2-
furanyl, 3-furanyl, imidazolyl, 2-pyridyl, indolyl, 2-thienyl and 3-thienyl, each
optionally substituted by one or more substituents selected from fluorine, chlorine,
C.3 hydrocarbyloxy, and Cy.3 hydrocarbyl optionally substituted by hydroxy,

fluorine or methoxy.

Within the group of compounds defined by the formula (II), where Rlis () an
optionally substituted phenyl group, it may be, for example, an unsubstituted phenyl
group or a 2-monosubstituted, 3-monosubstituted, 2,3 disubstituted, 2,5
disubstituted or 2,6 disubstituted phenyl group or 2, 3-dihydro-benzo1,4]dioxine,
where the substituents are selected from halogen; hydroxyl; Ci.3 alkoxy; and Cy3
alky! groups wherein the Cy3 alkyl group is optionally substituted by hydroxy,
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groups having 3 to 6 ring members and/or saturated heterocyclic groups of 5 or 6
ring members and containing 1 or 2 heteroatoms selected from N and O.

Tn one embodiment, R' is selected from unsubstituted phenyl, 2-fluoropbenyl, 2-
hydroxyphenyl, 2-methoxyphenyl, 2-methylphenyl, 2-(2~(pyrrolidin-1-yl)ethoxy)-
phenyl, 3-fluorophenyl, 3-methoxyphenyl, 2,6-difluorophenyl, 2-fluoro-6-
hydroxyphenyl, 2-fluoro-3-methoxyphenyl, 2-fluoro-5-methoxyphenyl, 2-chloro-6-
methoxyphenyl, 2-fluoro-6-methoxyphenyl, 2,6-dichlorophenyl and 2-chloro-6-
fluorophenyl, and is optionally further selected from 5-fluoro-2-methoxyphenyl.

In another embodiment, R' is selected from unsubstituted phenyl, 2-fluorophenyl,
2-bydroxyphenyl, 2-methoxyphenyl, 2-methylphenyl, 2-(2-(pyrrolidin-1-
ylethoxy)-phenyl, 3-fluoropbenyl, 3-methoxyphenyl, 2,6-diflucrophenyl, 2-fluoro-
6-hydroxyphenyl, 2-fluoro-3-methoxyphenyl and 2-fluoro-5-methoxyphenyl.

Particular groups R' are 2,6-difluorophenyl, 2-fluoro-6-methoxyphenyl and 2,6
dichlorophenyl.

One particularly preferred group R! is 2,6-difluorophenyl,
Another particularly preferred group R is 2,6-dichlorophenyl.

When R is (ii) a monocyclic beteroaryl group containing one or two heteroatoms
selected from O, S and N or a bicyclic heteroaryl group containing a single
heteroatom, examples of monocyclic and bicyclic heteroaryl groups include furanyl
(e.g. 2-furanyl and 3-furanyl), imidazolyl, pyridyl (e.g. 2-pyridyl), indolyl, thienyl
(e.g. 2-thienyl and 3-thienyl) groups. The optional substituents for such groups can
include chlorine, fluorine, methyl, methoxy, hydroxymethyl, methoxymethyl,
morpholinomethyl, piperazinomethyl, N-methylypiperazinomethyl and
piperidinylmethyl groups. Particular examples of groups (ii) include unsubstituted
2-furanyl, 3-methy}-2-furanyl, unsubstituted 4-(1H)-imidazolyl, unsubstituted 5-
(1H)-imidazolyl, unsubstituted 3-furanyl, unsubstituted 3-thienyl, 2-methyl-3-
thienyl and unsubstituted 3-pyrrolyl, and further examples include 4-methoxy-3-
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thienyl, 5-(1-pyrrolidinyDmethyl-2-furyl and 5-(4-morpholino)methyl-2-furyl
groups.

When R! is (iii) an optionally substituted cycloalkyl group, it can be for example a
substituted or unsubstituted cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl
group. When the cycloalkyl group is substituted, preferred substituents include
methyl, fluorine and hydroxyl. Particular examples of cycloalkyl groups include 1-
methylcyclopropyl, 1-hydroxycyclopropyl, and unsubstituted cyclohexyl,
cyclopentyl and cyclobutyl.

In the context of formula (IT) and the group R!, examples of optionally substituted
hydrocarbyl groups are optionally substituted methyl, ethyl and propyl groups
wherein one of the carbon atoms of the hydrocarbyl group is optionally replaced by
0, NH, SO or SO, . Particular examples of such groups include methyl, ethyl,
trifluoromethyl, methyl and ethy! substituted with a carbocyclic or heterocyclic
group having from 3 to 12 ring members, sulphonylmethyl substituted with a
carbocyclic or heterocyclic group having from 3 to 12 ring members,
hydroxymethyl, hydroxyethyl, 3-hydroxy-2-propyl, propyl, isopropyl, butyl and
tertiary butyl. Examples of hydrocarbyl groups and carbocylic and heteroacyclic
groups are as set out above in the general definitions of such groups. Particular
carbocyeclic and heterocyclic groups include unsubstituted or substituted phenyl,
indolyl, tetrazolyl, triazolyl, piperidinyl, morpholinyl, piperazinyl, N-
methylpiperazinyl, imidazolyl wherein the optional substituents may be selected
from the group R'°, and sub-groups thereof, as defined herein.

In another sub-group of compounds of the formula (iI), R} is a C;.4 hydrocarbyl
group optionally substituted by one or more substituents selected from fluorine,
bydroxy, Ci.4 hydrocarbyloxy, amino, mono- or di-Cy4 hydrocarbylamino, and
carbocyclic or heterocyclic groups having from 3 to 12 ring members, and wherein
1 of the carbon atoms of the hydrocarbyl group may optionally be replaced by an
atom or group selected from O, NH, SO and SO.

Tn one embodiment, R' is a group R'-(V),- where:

R
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nisOor1;

V is selected from CH,, CH,CH, and SO,CH;; and

R™is a carbocyclic or heterocyclic group selected from phenyl;

five membered heteroaryl rings having up to 4 heteroatom ring members selected
from N, Oand S;

six membered heteroaryl rings containing one or two nitrogen ring members;

five or six membeyed saturated non-aromatic heterocyclic rings containing one or
two heteroatom ring members selected from N, O, S and SO,;

Cs.6 cycloalkyl groups; indole; and quinoline;

wherein each of the carbocyclic and heterocyclic groups R'™® can be optionally
substituted by one or more substituents selected from five or six membered
saturated non-aromatic carbocyclic and heterocyclic groups containing up to two
heteroatom ring members selected from N, O, S and SO;; hydroxy; amino; oxo;
mono-Cy.4 alkylamino; di-Cy4 alkylamino; fluorine; chlorine; nitro; Cy4 alkyl-(O)y
wherein q is 0 or 1 and the C,.4 alkyl moiety is optionally substituted by fluorine,
hydroxy, Cy.; alkoxy or a five or six membered saturated non-aromatic carbocyclic
or heterocyclic group containing up to two heteroatom ring members selected from
N, O, S and SO,; phenyl and C, ;-alkylene dioxy.

Specific examples of groups R!-CO- in formula (II) are set out in Table 1 above.

One sub-group of preferred groups R*-CO consists of the groups J, AB, AH, AJ,
AL, AS, AX, AY, AZ, BA, BB, BD, BH, BL, BQ and BS.

Another sub-group of groups R'-CO consists of the groups A to BF.
A further sub-group of groups R'-CO consists of the groups A to BS.

Particularly preferred groups are the groups AJ, BQ and BS in Table 1, e.g. the sub-
set consisting of AJ and BQ.

Another group of compounds of the invention is represented by the formula (III):
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1
R\
NH 4
RZ\'%?/U\N/Y\ RS
N—N H
H

am

or salts or tautomers or N-oxides or solvates thereof;,

wherein R!, R?, R* and Y are as defined herein.

Examples of, and preferences, for the groups R', R% R and Y are as set out above
for compounds of the formulae (0), @), (), (Ia), (Ib) and (IT) unless the context

indicates otherwise.

Particular sub-groups of compounds of the formula (III) include:

Q] compounds wherein R’ is a beteroaryl group containing 1, 2 or 3 heteroatom

ring members selected from N, O and S;

() compounds wherein R' is a Cy.¢ hydrocarbyl group optionally substituted by
oue or more substituents selected from fluorine, hydroxy, Ci4 hydrocarbyloxy,
amino, mono- or di-Cj4 hydrocarbylamino, and carbocyclic or heterocyclic groups
having from 3 to 12 ring members, and wherein 1 of the carbon atoms of the
hydrocarbyl group may optionally be replaced by an atom or group selected from
O, NH, SO and 8O,; and

(iii) compounds wherein R' is a non-aromatic carbocyclic or heterocyclic group

having from 3 to 12 ring members.

Examples of compounds of the formula (IIT) wherein R! is (i) a heteroary! group
include 5- and 6-membered monocyclic heteroaryl groups, e.g. containing lor 2
heteratom ring members selected from O, N and 8. In one embodiment, the
heteroaryl group is a monocyclic group containing 1 or 2 nitrogen ring members.
In another embodiment, the heteroaryl groups are selected from 6-membered rings
containing 1 or 2 nitrogen ring members, for example pyridine, pyrimidine,
pyrazine and pridazine groups, one particular sub-group consisting of pyrazinyl and
pyridyl.
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The heteroaryl groups can be unbsubstituted or substituted by one or more groups
R' as defined herein.

Examples of compounds of the formula (IIf) wherein R! is (ii) an optionally

substituted C;.¢ hydrocarbyl group include those in which the hydrocarbyl group is .

unsubstituted hydrocarbyl, for example unsubstituted alkyl such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, +-butyl, 1-pentyl, 2-pentyl and 3-pentyl.

Examples of compounds wherein R is a non-aromatic carbocyclic or heterocyclic
group include those wherein the carbocyclic or beterocylic group is monocyclic and
contains up to 2 heteroatoms selected from oxygen and nitrogen. Particular ‘
examples of such groups are cyclohexyl and piperidino.

Another sub-group of compounds of the formula (I) can be represented by the
formula (IV):

0O 1
R! R 5
NH o T
RWJ\N 1 U
A
™

or salts or tautomers or N-oxides or solvates thereof;

wherein R and R? are as defined herein;

an optional second bond may be present between carbon atoms numbered 1 and 2;
one of U and T is selected from CH,, CHRY, CRUR3, NR™, NOO)R", 0 and .
S(O);; and the other of U and T is selected from , NR', 0, CHz, CHRY, CR"),,
and C=0;ris 0,1,2,3 0r4;tis 0,1 or2;

R is selected from hydrogen, halogen (particularly fluorine), Cy.3 alkyl (e.g.
methyl) and Cy3 alkoxy (e.g. methoxy);

R" is selected from hydrogen, NHR', NOH, NOR™ and R*R";

R™ is selected from hydrogen and R*-R";

Ris selected from a bond, CO, C(XH)X', SO, and SO,NR";
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R?, R” and R® are as hereinbefore defined; and

R¥ is selected from Cy4 saturated hydrocarbyl optionally substituted by hydroxy,
C12 alkoxy, halogen or a monocyclic 5- or 6-membered carbocyclic or heterocyclic
group, provided that U and T cannot be O simultaneously.

Examples of, and preferences, for the groups R' and R? are as set out above for

compounds of the formulae (I), (Ta), (Ib) and (IT) unless the context indicates
otherwise.

Within formula (IV), rcan be 0, 1, 2, 3 or 4. In one embodiment, r is 0. In another
embodiment, r is 2, and in a further embodiment r is 4.

Within formula (TV), one sub-set of preferred compounds is the set of compounds
where there is only a single bond between the carbon atoms numbered 1 and 2.

However, in another sub-set of compounds, there is a double bond between the

carbon atoms numbered 1 and 2.

Another sub-set of compounds is characterised by gem disubstitution at the 2-
carbon (when there is a single bond between carbon atoms numbers 1 and 2) and/or
the 6-carbon. Preferred gem disubstituents include difluoro and dimethyl.

A further sub-set of compounds is characterised by the presence of an alkoxy group,
for example a methoxy group at the carbon atom numbered 3, i.e. ata position o
with respect to the group T.

. N\
Within formula (IV) are compounds wherein, for example, R? is'selected from any
of the following ring systems: : !

‘/.‘( 11 .
/R, R R™ (R11)r
' ~p14
. Gl G2 R @3

g

P
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methoxyethyl), carboxy, C;.4 alkoxycarbonyl (e.g.ethoxycarbonyl) and amino-C;.-
alkyl (e.g. aminomethyl).

Particular examples of R™ are hydrogen; C;.4 alkyl optionally substituted by fluoro
or a five or six membered saturated heterocyclic group (e.g. a group selected from
(i) methyl, ethyl, n-propyl, i-propyl, butyl, 2,2,2-trifluoroethyl and
tetrahydrofuranylmethyl; and/or (ii) 2-fluoroethyl and 2,2-difluoroethyl);
cyclopropylmethyl; substituted or unsubstituted pyridyl-C., alkyl (e.g. 2-
pyridylmethyl); substituted or unsubstituted phenyl-C,.; alkyl (e.g. benzyl); C 4
alkoxycarbonyl (e.g.ethoxycarbonyl and t-butyloxycarbonyl); substituted and
unsubstituted phenyl-C;., alkoxycarbonyl (¢.g. benzyloxycarbonyl); substituted
and unsubstituted 5- and 6-membered heteroaryl groups such as pyridyl (e.g. 2-
pyridyl and 6-chloro-2-pyridyl) and pyrimidiny! (e.g. 2-pyrimidinyl); Cy.,-alkoxy-
C1.2 alkyl (e.g. methoxymethyl and methoxyethyl); C;.4 alkylsulphonyl (e.g.
methanesulphonyl).

Preferred compounds include those in which (i) U is CHR™ (more preferably CHy)
and T is NRy4, and (ii) T is CHR"® (more preferably CH,) and U is NR*.

One particular preferred sub-group of compounds of the formula (IV) can be
represented by the formula (Va):

19,
R™),
o 11
R 148
NH o N/
RZ
z ) N
'
(Va)

or salts or tautomers or N-oxides or solvates thereof;

wherein R™* is selected from hydrogen, C;.4 alkyl optionally substituted by fluoro
(e-g. methyl, ethyl, n-propyl, i-propyl, butyl and 2,2,2-trifluoroethyl),
cyclopropylmethyl, phenyl-C,.; alkyl (e.g. benzyl), Ci4 alkoxycarbonyl

WO 2005/012256 . PCT/GB2004/003179 2 5 y
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(e.g.ethoxycarbonyl and t-butyloxycarbonyl), phenyl-C,.; alkoxycarbonyl (e.g.
benzyloxycarbonyl), Ci-alkoxy-Cy.; alkyl (e.g. methoxymethyl and
methoxyethyl), and Cy.4 alkylsulphonyl (e.g.methanesulphonyl), wherein the phenyl
moieties when present are optionally substituted by one to three substituents

5  selected from fluorine, chlorine, Cj.4 alkoxy optionally substituted by fluoro or Cio-
alkoxy, and C;4 alkyl optionally substituted by fluoro or Cy-alkoxy;
wis0,1,20r3;
R? is hydrogen or methyl, most preferably hydrogen;
R" and r are as hereinbefore defined; and

10 { RY is selected from fluorine; chlorine; C;4 alkoxy optionally substituted by fluoro

% or Cyz-alkoxy; and C;4 alkyl optionally substituted by fluoro or Cy.»-alkoxy.

Another particular preferred sub-group of compounds of the formula (IV) can be
represented by the formula (Vb):

R'),

R2 N
N—N
H

15  or salts or tautomers or N-oxides or solvates thereof;
wherein R is selected from hydrogen, Cy.4 alkyl optionally substituted by fluoro
(e.g. methy], ethyl, n-propyl, i-propyl, butyl and 2,2,2-trifluoroethyl),

o}

(Vb)

cyclopropylmethyl, phenyl-C,., alkyl (e.g. benzyl), C,.4 alkoxycarbony!
(e.g.ethoxycarbonyl and t-butyloxycarbonyl), phenyl~-Cy., alkoxycarbonyl (e.g.

20  benzyloxycarbonyl), Ci2-alkoxy-C;.; alkyl (e.g. methoxymethyl and
methoxyethyl), and Cy4 alkylsulphonyl (e.g.methanesulphonyl), wherein the pheny}
moieties when present are optionally substituted by one to three substituents
selected from fluorine, chlorine, C;.4 alkoxy optionally substituted by fluoro or Cy.»-
alkoxy, and Ci.4 alkyl optionally substituted by fluoro or Cy.-alkoxy;

25 wis0,1,20r3;
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R? is hydrogen or methyl, most preferably hydrogen; R
R and r are as hereinbefore defined; and 0
RY is selected from fluorine; chlorine; Cy4 alkoxy optionally substituted by fluoro

NH o N/Rzo
or Cyp-alkoxy; and Cy.4 alkyl optionally substituted by fluoro or Cy-alkoxy. R%2 M /Q
2

5  Informulae (Va) and (Vb), when wis 1, 2 or 3, it is preferred that the phenyl ring is
2-monosubstituted, 3-monosubstituted, 2,6-disubstituted, 2,3-disubstituted, 2,4-
disubstituted 2,5-disubstituted, 2,3,6-trisubstituted or 2,4,6-trisubstituted. Most
preferably the phenyl ring is disubstituted at positions 2- and 6- with substituents

or salts or tautomers or N-oxides or solvates thereof;

wherein R? is selected from hydrogen and methyl;
selected from fluorine, chlorine and methoxy. R is selected from fluorine and chiorine; and

228 . .
10 RYis preferably hydrogen (or r s 0). 5 R™is selected from fluorine, chlorine and methoxy.

RM® is most preferably hydrogen or methyl. Particular compounds within formula (VIb) include:
4+2,6-difluoro-benzoylamino)- 1H-pyrazole-3-carboxylic acid piperidin-4-ylamide;

One preferred sub-group of compounds of the formula (Va) can be represented by 4-(2,6-difluoro-benzoylamino)-1H-pyrazole-3-carboxylic acid (1-methyl-piperidin-

the formula (Via): 4-yl)-amide;
R 10 4-(2,6-dichioro-benzoylamino)-1H-pyrazole-3-carboxylic acid piperidin-4-ylamide;
O and
NH /RZO 4-(2-fluoro-6-methoxy-benzoylaminoe)-1H-pyrazole-3-carboxylic acid piperidin-4-
- 0 /O“ ylamide;
MN or salts or tautomers or N-oxides or solvates thereof.
N-N H
H (Vla) 15 A further group of compounds of the invention is represented by the formula (VII):
15 orsalts or tautomers or N-oxides or solvates thereof; ¢ Q
wherein R? is selected from hydrogen and methyl; RWN/Y\ ]®
R? is selected from fluorine and chlorine; and N—N H
R s selected from fluorine, chlorine and methoxy; or (Vin
one of R*! and R? is hydrogen and the other is selected from chlorine, methoxy, or salts or tautomers or N-oxides or solvates thereof;
20 ethoxy, diffuoromethoxy, trifluoromethoxy and benzyloxy. wherein R%, R® and Y are as hereinbefore defined and G is a 5- or 6-membered

carbocyclic or heterocyclic ring.
Another preferred sub-group of compounds of the formula (Va) can be represented

by the formula (VIb):
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Example
No. Method of Preparation LCMS
H, £ Chiraf
'
Naw N
H Procedure A
HN o F DMSO instead of DMF, [M+H]" 448
Et;N 2 equiv R, 1.87
Starting amine prepared
116 .H according to Procedure L

119

Y . Procedure A
N o
H DMSO instead of DMF +
: > [M+H]" 447
@ Et:N 2 equiv R, 1.65
TH Starting amine prepared
N according to Procedure L
117 E j
N
|
H F Chiral
D
. Procedure A
R0
PH DMSO instead of DMF, +
Et;N 2 equiv [M+H]" 447
R:1.72
£H Starting amine prepared
N according to Procedure L
118 E j
N
l
H - 4
Q\\( O 07L
0, N'H o \g [M +H]+ 4 62
o Procedure B
7 F R:2.97
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Example
No. Method of Preparation LCMS
H,N -
H [}
T O Procedure B [M+H]+ 458
R;2.26
135
H -
N
N\ \ON \‘(o%
NG o Procedure B [M+H]" 468
i i HOALt instead of HOBt, R3.07
136
F
H Chlral
— H
. NJQ )
oMy O HO Pr.ocedureA. [M+H]" 379
F F Et;N 2 equiv., HOAt instead of R2.6
HOBt,
137
N \ \ x
b ) Procedure B [M+H]+ 472
R 2.40
138
H Chiral
N \
W0 Procedure A
N ” Et;N 2 equiv., HOAt instead of | [M+H]* 364
F F HOB, Ri2.1
139 DMSO instead of DMF

;/#’
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Ex;r(r:ple Structure Method Differences LCMS
/
171 HN Procedure D [M+H]" 365
D~NH OH  lfollowed by G
° U then E R.0.34
TN
H—N
172 g/ 1 5 Purified by column | [M+H]® 414.13
o H O J\ chromatography (pet.
ad ether-EtOAc (1:1)) R, 3.05
NN
H
F
173 Q j\ Purified by column | [M+H]" 432,12
B chromatography (pet.
o MH O i ether-EtOAc (1:1)) R, 3.12
-
c
‘ 174 o Purified by column | [M+H]" 448.06
NH O N/tk B chromatography (pet.
0 >?\ ether-EtOAc (1:1)) R, 3.33
o
”—N
F
F
175 ;ﬁ j\ Purified by column | [M+H]" 450.08
NH O B chromatography (pet.
o S~y i ether-EtOAc (1:1)) R, 3.29
N

N0
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Ex;l::p le Structure Method Differences LCMS
I3
1,
176 Purified by column | [M+H]" 480.05
/Q j\ B chromatography (pet.
o7 NH N >t ether-EtOAc (1:1)) R, 3.18
%
N—k N
HOAL instead of
P A HOBt
7 F N DMSO as solvent +
17 F NH N Starting amine| instead of DMF IM+H]" 447
© Q prepared EtsN 2 eq
7 N according to | Purified by HPLC R; 2.01
NN Procedure L |and formation of HCI
salt
Q +
[M+H]" 343.05
178 o(\ M
/ N B Rt 3 .38
NJ\I H/\7 (polar method)
H
A
. +
179 F F N)ﬁ Butyl- HOAI1_:I gl]s;t:ad of [M+H]" 406
° /H . pl?;;:gilg:" Purified by trituration R, 1.85
«L: H prepared by with MeOH
N Procedure N
-— o}
180 HoQ [M+H]* 371.09
C 1T N v B R, 327
A (polar method)
181 OSK \H [M+H]* 306.06
B
/ N
A NV R 1.53
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Patente de Invencién =
Via PCT fase nacional & Capl Cap. i ]
No. Sol. Internacional PCT/GB2006/000196
Fecha de Presentacion Internal. 20/enel/2006
Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decisién 486 de la Comision de la Comunidad Andina, se le comunica:
1. Documentos estudiados
1.1. Descripcion: Folios: 11 a 219 como se radicé inicialmente
1.2.Reivindicaciones: Folios 220 a 235 Como se radic6 inicialmente
1.4Prioridad: Folios: US 60/646.217; 21/ene/2005
GB 0501480.8; 22/enef2005
GB 0501748.8; 27/enef2005
US 60/651.339; 09/feb/2005

1. Objeto de la invencion

Titulo de la solicitud: DERIVADOS DE PIRAZOL PARA LA INHIBICION DE LAS
CDKs Y GSKs.

§ El objeto de la invencion se refiere a derivados de (3-carbamoil-1H-pirazol-4-
il)carbamato cubiertos bajo la férmula Markush (l):



$

@

-Reivindicaciones 1-38,47 51,55,56: Un compuesto de la formuia (1).
-Reivindicacién 39-46,57,58: Procedimiento de tratamiento que consiste en
administrar un compuesto a un paciente

-Reivindicaciones 48, 54: Uso

-Reivindicacion 49,50: Composiciones que los comprenden.

-Reivindicacién 53: método de diagnostico y método de tratamiento

-reivindicacion 59: proceso para la obtencién de un compuesto de férmula ().

§ El problema planteado en esta solicitud es la necesidad de compuestos utiles
para inhibir o modular la actividad de las cinasas dependientes de ciclina (CDK) y
cinasas de sintasa de glicogeno (GSK).

§ Para solucionar este problema técnico la solicitud en estudio proporciona

compuestos derivados de (3-carbamoil-1H-pirazol-4-il)carbamato cubiertos bajo la
férmula Markush (1).

Se catalogé la invencién, segun la Clasificacion Internacional de Patentes (IPC.):
C07D231/14; C07D231/40; AO1N43/56; A61K31/44; AB1K31/4545.

2. De la solicitud de Patente

2.1.Reivindicaciones (articulo 30 D 486 de la C.A.N.)

-La reivindicacion 34, no es clara, hace referencia a la descripciébn y en las
reivindicaciones debe aparecer explicitamente la materia para la cual se solicita
proteccién.

-La reivindicaciones 47,51,55,56, son inconsistentes, puesto que el encabezado
no consecuente con el texto de la reivindicacion, se encabezan como compuesto y
el texto de la reivindicacién hace referencia al uso; cuando alli debe aparecer Ia
parte técnica que define un compuesto, o sea, su estructura quimica particular o
su nombre quimico.

-Las reivindicaciones 49 y 50, son materia redundante, ya que en ambas se
reclama la misma materia un composicién farmacéutica, dado que el objeto de
esta reivindicacion no es nuevo “per se” (composicién que comprende compuestos
de la reivindicacion 1), ya que es el uso tacito de los compuestos para obtener
composiciones en ambos casos; el hecho que se le agregue a la reivindicacion 50
un resultado por obtener los las hace diferentes.

Por los tanto las reivindicaciones no cumplen con el requisito de claridad,
concision o sustento por la descripcién de acuerdo al art. 30 de la Decisidén 486.

e
o\



3. Excepcién a la patentabilidad (articulo 20 literal d) D486 de la C.A.N.)

-Las reivindicaciones 39-46,53, 57,58 reclaman un método para el tratamiento del
cuerpo humano o animal, por lo tanto estan comprendidas por lo dispuesto en el
articulo 20 literal d) D486 de la C.A.N.

4. Reivindicaciones relativas a un uso o a un uso distinto (articulos 14 y 21 D
486)

- Las reivindicaciones 48 y 54 reclaman los usos y de acuerdo con la legislacion
actual vigente, el uso no se considera para proteccién, como se lee en el articulo
14 de la Decision 486 de la Comisiéon de la Comunidad Andina “... Los Paises
Miembros oforgarén patentes para las invenciones sean de productos o
procedimientos en todos los campos de la tecnologia...”; Aqui NO se hace alusion
al uso como factor patentable; los segundos usos no son patentables por
aplicacién del Art. 21. Asimismo, de conformidad con la sentencia del TJAC 89-Al-
2000, los usos en general no son patentables.

5. Determinacion del Estado de la Técnica

Considerando la fecha de prioridad reclamada de la presente solicitud de patente
21/enef2005, se realizo la busqueda del estado de la técnica, en bases de datos
donde ésta oficina tiene acceso libre, para busquedas de documentos
relacionados con la materia que se reclama como nueva e inventiva en la presente
solicitud. :

Encontrandose el siguiente documento relevante:

Fecha de

N° Documento Titulo R
Publicacion

3,4-disustituted 1H-pyrazole
compounds and their use as
D1* | WO2005012256 cyclin dependent Kinases (CDK) | 10/feb/2005
and glycogen synthase kinase-3
(GSK-3) modulators

*Si se trata de una solicitud colombiana esta fecha corresponde también a la fecha
de presentacion de la solicitud colombiana aun sin haber sido publicada o sin
habérsele cumplido el plazo previsto en el art.40.

6. Analisis de patentabilidad (articulo 14 D486 de la C.A.N.)

6.1. Novedad (arficulo 16 D486 de la C.A.N.)

-La solicitud en estudio reclama los derivados de (3-carbamoil-1H-pirazol-4-
ilfcarbamato cubiertos bajo la férmula Markush (i):



N
H )

§ La anterioridad D1 ensefia derivados 1H-pyrazol-3,4-disustituido, como (3
carbamoil-1H-pirazol-4-il)carbamato de férmula:

X
R 2 » Y o3
TN R

N—N
H

Véase en todo D1, especialmente en como sigue: las pags.37-46, tabla 1, pags.

51-59, tabla 2;

R4

NH o

2
R\(/w\g’v‘rf
-—N
H a

Véase en las pags. 66-70;

véase en las pags.72-76;

107
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R‘l‘g)w

YL w
NH o D,RW

RWL

/

S

véase en las pags..76-77;

(Va)

(VIa)
Véase en la pag. 78:

O
20
NH ~R
<% e

H (VIb)
Véase en la pag. 79.
Véase ademas las reivindicaciones.
Tal como se puede ver, la materia reclamada en la solicitud en estudio esta
comprendida en la anterioridad, por lo tanto la solicitud no cumple con lo exigido
en el

Si existen oposiciones por parte de terceros, demostrar como los fundamentos de
éstas afectan la Novedad es decir como los objetos se consideran idénticos.
7. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados
asi:

Reivindicaciones
-] [+] el
N Documento N fectadas Requisito que Afecta
D1 | WO2005012256 1-59 Novedad

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de notificacién de la presente



comunicacioén. En caso de no dar respuesta al presente requerimiento, o si a pesar
de la respuesta subsistieran los impedimentos para la concesion, se denegara la
patente.

Notifiquese el presente oficio conforme a lo dispuesto en el articulo 8 de Ia
resolucion reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que
contra é| no procede recurso ailguno en la via gubernativa.

Director de Nuevas Creaciones (c)

El * anterior requerimiento fue notificado por fijacion en lista, de fecha

—R8 MR 20
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