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57 ABSTRACT

Compounds according to Formula (I) or a pharmaceutically
acceptable salt thereof are GABA-A Alpha 5 ligands useful
for enhancing cognition:

o

R7'\ A
e

where A is C, galkyl, C, salkenyl, C, salkynyl,
C,.scycloatkyl, arylC,_calkyl, or aryl wherein the aryl group
is optionally substituted by halogen, C, galkyl, CF;, CN,
NO, or NH,, NR'R;,, S(O),R', heteroarylC, salkyl or
heteroaryl where heteroaryl is a 5- or 6-membered het-
eroaromatic ring as defined for B; and B is phenyl or a
5-membered ring having one or two unsaturations contain-
ing 1, 2, 3, or 4 heteroatoms chosen from O, N and S
provided that not more than one heteroatom is other than N,
a 6-membered heteroaromatic ring containing 1, 2, 3 or 4
nitrogen atoms, each of which rings is optionally substituted
by ope or more substituents.

7 Claims, No Drawings
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TETRAHYDROINDOLONE DERIVATIVES AS
GABAAALPHAS LIGANDS FOR
ENHANCING COGNITION

This is an application under 35 U.S.C. 371 of PCT/
GB99/01799 and claims priority from Great Britain Appli-
cation No. 9812038.9, filed Jun. 4, 1998.

BACKGROUND

The present invention relates to tetrahydroindolone
derivatives, pharmaceutical compositions comprising them
and to their use in therapy. More particularly, this invention
is concerned with substituted derivatives which are ligands
for GABA,, receptors, in particular for GABA, o5 receptors
and are therefore useful in therapy particularly where cog-
nition enhancement is required.

Receptors for the major inhibitory neurotransmitter,
gamma-aminobutyric acid (GABA), are divided into two
main classes: (1) GABA, receptors, which are members of
the ligand-gated ion channel superfamily; and (2) GABA,
receptors, which may be members of the G-protein linked
receptor superfamily. Since the first cDNAs encoding indi-
vidual GABA,, receptor subunits were cloned the number of
known members of the mammalian family has grown to
thirteen (six o subunits, three 3 subunits, three vy subunits
and one d subunit). It may be that further subunits remain to
be discovered; however, none has been reported since 1993.

Although knowledge of the diversity of the GABA,
receptor gene family represents a huge step forward in our
understanding of this ligand-gated ion channel, insight into
the extent of subtype diversity is still at an early stage. It has
been Indicated that an o subunit, o § subunit and a y subuait
constitute the minimum requirement for forming a fully
functional GABA,, receptor expressed by transiently trans-
fecting cDNAs into cells. As indicated above, a & subunit
also exists, but is apparently uncommon in the native
receptor.

Studies of receptor size and visualisation by electron
microscopy conclude that, like other members of the ligand-
gated ion channel family, the native GABA,, receptor exists
in pentameric form. The sclection of at least one a, one B
and one y subunit from a repertoire of thirteen allows for the
possible existence of more than 10,000 pentameric subunit
combinations. Moreover, this calculation overlooks the
additional permutations that would be possible if the
arrangement of subunits around the ion channel had no
constraints (i.e. there could be 120 possible variants for a
receptor composed of five different subunits).

Receptor subtype assemblies which do exist include
alf2y2, a2p2/3y2, a3fy2/3, a2pyl, a5p3vy2/3, a6fy2,
adand o4f33. Subtype assemblies containing an a1 subunit
are present in most areas of the brain and account for over
40% of GABA, receptors in the rat. Subtype assemblies
containing a2 and «3 subunits respectively account for
about 25% and 17% of GABA, receptors in the rat. Subtype
assemblies containing an o5 subunit are primarily hippoc-
ampal and represent about 4% of receptors in the rat.

A characteristic property of some GABA, receptors is the
presence of a number of modulatory sites, of which the most
explored is the benzodiazepine (BZ) binding site through
which anxiolytic drugs such as diazepam and temazepam
exert their effect, Before the cloning of the GABA, receptor
gene family, the benzodiazepine binding site was histori-
cally subdivided into two subtypes, BZ1 and BZ2, on the
basis of radioligand binding studies. The BZ1 subtype has
been shown to be pharmacologically equivalent to a GABA,,
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receptor comprising the al subunit in combination with 32
and y2. This is the most abundant GABA,, receptor subtype,
representing almost half of all GABA, receptors in the
brain.

Two other major populations are the a2By2 and a3fy2/3
subtypes. Together these constitute approximately a further
35% of the total GABA,, receptor repertoire. Pharmacologi-
cally this combination appears to be equivalent to the BZ2
subtype as defined previously by radioligand binding,
although the BZ2 subtype may also include certain
a5-containing subtype assemblies. The physiological role of
these subtypes has hitherto been unclear because no suffi-
ciently selective agoilists or antagonists were known.

It is now believed that agents acting as BZ agonists at
alfy2, a2py2 or a3fy2 subunits will possess desirable
anxiolytic properties. The al-selective GABA, receptor
agonists alpidem and zolpidem are clinically prescribed as
hypnotic agents, suggesting that at least some of the sedation
associated with known anxiolytic drugs which act at the BZ1
binding site is mediated through GABA,, receptors contain-
ing the al subunit. Accordingly, it is considered that
GABA,, receptor agonists which bind more effectively to the
a2 and/or a3 subunit than to al will be effective in the
treatment of anxiety with a reduced propensity to cause
sedation. Also, agents which are antagonists or inverse
agonists at al might be employed to reverse sedation or
hypnosis caused by .l agonists.

A number of dementing illnesses such as Alzheimer’s
disease are characterised by a progressive deterioration in
cognition in the sufferer. It would clearly be desirable to
enhance cognition in subjects desirous of such treatment, for
example for subjects suffering from a dementing illness. It
is believed this can be done utilising compounds which are
ligands for the GABA, a5 receptor subtype.

WO-A-9616954 mentions three thienylcyclohexanone
derivatives in substituted by substituted arylaminocarbonyl
on the thiophene ring as fungicides.

Van Rhee et al, J. Med. Chem., 1996, 39, 398-406
discloses related compounds as adenosine receptor antago-
nists which ditfer in having an ester group on the thiophene
ring.

SUMMARY OF THE INVENTION

The present invention is directed to compounds according
to Formula (I) or a pharmaceutically acceptable salt thereof
that are GABA-A Alpha 5 ligands useful for enhancing
cognition:

)

o)
R2 A
N
S I
Rl
N
I
B

DETAILED DESCRIPTION OF THE
INVENTION

The present invention provides a compound of formula (T)
or a pharmaceutically acceptable salt thereof.
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where A is C, salkyl, C, calkenyl, C, salkynyl,
C,.scycloalkyl, arylC, calkyl, or aryl wherein the aryl group
is optionally substituted by halogen, C,.galkyl, CF;, CN,
NO, or NH,, NR'R*, S(0),R?, heteroarylC, qalkyl or
heteroaryl where heteroaryl is a 5- or 6-membered het-
eroaromatic ring as defined for B below;

B is phenyl or a 5-membered ring having one or two
unsaturations containing 1, 2, 3 or 4 heteroatoms cho-
sen from O, N and S provided that not more than one
heteroatom is other than N, a 6-membered heteroaro-
matic ring containing 1, 2, 3 or 4 nitrogen atoms, each
of which rings is optionally substituted by one or more
substituents independently chosen from: cyano;
C,_qalkyl; C,_chaloalkyl; halogen; S(0),R* COR?; and
aryl, arylC, _galkyl or a 5-membered ring having one or
two unsaturations containing 1, 2, 3 or 4 heteroatoms
chosen from O, N and S provided that not more than
one heteroatom is other than N wherein the aryl ring or
5-membered ring is optionally substituted by one, two
or three substituents independently chosen from
halogen, CF,, OCH,, nitro and cyano; and when a
nitrogen ring atom is present it is optionally substituted
by oxygen;

R' is hydrogen; C, .alkyl, C, salkenyl, C, salkynyl,
Cs.¢cycloalkyl or C; scycloalkenyl each of which is
optionally substituted by amino, C, salkylamino,
di(C;.galkyl)amino, C,.calkoxy,
C,.salkylaminocarbonyl, one, two or three hydroxy
groups, one, two or three halogen atoms or a four, five
or six-membered saturated heterocyclic ring containing
a nitrogen atom and optionally either an oxygen atom
or a further nitrogen atom which ring is optionally
substituted by C,_,alkyl on the turther nitrogen atom,;
aryl, aryl, qalkyl, arylC, _qalkenyl or arylC, salkynyl
optionally substituted on the aryl ring by halogen, nitro,
cyano, C, ¢alkylcarbonylamino, hydroxy or
C,.calkoxy; or a five-membered aromatic ring contain-
ing 1, 2, 3 or 4 heteroatoms chosen from O, N and S
provided that not more than one heteroatom is other
than N, or a six-membered aromatic ring containing 1,
2, 3 or 4 nitrogen atoms, which ring is optionally
substituted by halogen, C, alkoxy, C,_salkylthio, aryl,
C,_salkyl, C,_salkenyl or C, salkynyl;

R? and R® are independently hydrogen or C,_calkyl or
together with the carbon atom to which they are
attached form a C,_g cycloalkyl group;

R* is hydrogen, C, galkyl, C, galkenyl, C, galkynyl, aryl
or CH,(C0),,NR"R®;

R% is NR°R?, C,_.alkyl or C,_salkoxy;

R® is independently as defined for R%

R7 is aryl optionally substituted by halogen, nitro or
cyano;

R® is hydrogen, C, salkyl, C;. scycloalkyl,
Cs.¢cycloalkenyl, C, calkenyl, C, salkynyl; arylC,.
salkyl, arylC, salkenyl or arylC, ;alkynyl optionally
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substituted on the aryl ring by halogen, nitro or cyano;
thiophene or pyridine;

R® is C,galkyl; C, salkenyl, C, ;alkynyl, or phenyl
optionally substituted by one, two or three substituents
independently chosen from halogen, CF,, OCH,, nitro
and cyano;

R*? is hydrogen or C, ¢ alkyl;

R'* is hydrogen or C,_salkyl;

m is zero or 1;

p is zero, 1 or 2;

qislor2

ris0, 1 or2;

sis 0, 1 or 2; and

tis 0, 1 or 2.

B may be phenyl or a S-membered ring having one or two
unsaturations containing 1, 2, 3 or 4 heteroatoms chosen
from O, N and S provided that not more than one heteroatom
is other than N, or a 6-membered aromatic ring containing
1, 2, 3 or 4 nitrogen atoms, which ring is optionally
substituted by one or more substituents independently cho-
sen from: C, qalkyl; C, chaloalkyl; halogen; S(O),R*;
COR?; and aryl or arylC, calkyl wherein the aryl ring is
optionally substituted by one, two or three substituents
independently chosen from halogen, CF;, OCHj, nitro and
cyano; and when a nitrogen ring atom is present it is
optionally substituted by oxygen.

B is preferably an optionally substituted phenyl or option-
ally substituted 6-membered heteroaromatic ring. The
optional substituents are preferably one or two groups
independently chosen from halogen, C, salkyl,
triffuoromethyl, cyano and an unsubstituted 5-membered
heteroaromatic ring containing 1, 2, 3 or 4 heteroatoms
chosen from O, N and $ in which not more than one
heteroatom is other than N. The optional substituent is
preferably chosen from halogen, C, galkyl, trifluoromethyl
and cyano.

B is most particularly optionally substituted phenyl or
pyridine. In particular B may be pyridine and preferably
pyridin-2-yl.

Thus when B is a heteroaromatic ring it may be a thiazole,
pyrazole, pyrimidine, tetrazole, triazole, oxadiazole,
oxazole, pyridine, imidazole or pyrazine which is unsubsti-
tuted or substituted by C,.,alkyl, halogen, SR¥, COR® or
benzyl optionally substituted by halogen. When B is a S- or
6-membered ring having one unsaturation it is preferably
oxazolidiny! or imidazolinyl optionally substituted by halo-
gen or C,_,alkyl.

Particular embodiments of B are (1-phenylsulphonyl)
pyrazol-3-yl, l-acetylpyrazol-3-yl, (3-ethoxycarbonyl)
isoxazol-5-yl, (3-isopropyl)-1,2,4-oxadiazol-5-yl,
imidazolin-2-yl, pyrazol-4-yl, 2-methyl-1,3 4-oxadiazol-5-
yl, oxazolidin-2-yl, 2-methyltetrazol-5-yl, pyrazol-3-yl,
2-propyltetrazol-5-yl, thiazol-2-yl, 4-methyl-1,2,4-triazol-3-
yl, (4-ethoxycarbonyl)thiazol-2-yl, (4-triflucromethyl)
thiazol-2-yl, (4-acetyl)thiazol-2-yl, (4-methyl)thiazol-2-yl,
pyrrol-2-yl, pyrid-2-yl, 3-methyl-1,2,4-oxadiazol-5-yl,
4-benzyl-1,2,4-triazol-3-yl, 1-methyl-1,2,4-triazol-3-yl,
oxazol-2-yl, pyrazin-2-yl, pyrimidin-5-yl, 3-(N-
methylaminocarbonyl)thiazol-2-yl, thiazol-5-yi, isoxazol-5-
yl, pyrid-3-yl, pyrid-4-yl, 1,3,4-oxadiazol-5-yl and
1-methylsulphonylpyrazol-3-yl.

Other particular embodiments of B are pyridin-2-yl,
6-methyl pyridin-2-yl, thiazol-2-yl, 4-chlorophenyl,
4-fluorophenyl, 3-fluorophenyl, 4-trifluoromethylphenyl,
4-methylphenyl, 3-methylphenyl, pyrimidin-2-yl, pyridin-3-
yl, 2-cyanophenyl, 5-chloropyridin-2-yl and 6-(thiazol-2-y1)
pyridin-2-yl.
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R! is preferably C,_salkyl, C, salkenyl or C,_scycloalkyl
each of which is optionally substituted by amino, di(C,_
salkyl)amino, hydroxy, C;_salkoxy, C, salkylaminocarbonyl
or one, two or three halogen atoms; aryl or aryl, calkyl
optionally substituted on the aryl ring by halogen,
C, _galkylcarbonylamino or C,_galkoxy; or a five-membered
aromatic ring containing 1, 2 or 3 heteroatoms chosen from
O, N and S provided that not more than one heteroatom is
other than N, or a six-membered aromatic ring containing 1
or 2 nitrogen atoms, which ring is optionally substituted by
halogen, C,_salkoxy, C,_salkylthio, aryl or C, salkyl.

More preferably R' is C, galkyl, C, j,alkenyl, or
C,.scycloalkyl each of which is optionally substituted by
di(C,_,alkyl)amino, C, j,alkoxy, C;.,alkylaminocarbonyl,
one or two hydroxy groups or three fluorine atoms; phenyl
or phenylC,_,alkyl optionally substituted on the phenyl ring
by chlorine, fluorine, C,;_,alkoxy or
C,_salkylcarbonylamino; or a pyridine, thiophene, furan,
pyrimidine, thiazole, imidazole, triazole or thiadiazole, each
of which is unsubstituted or substituted by C,_,alkyl, phenyl,
fluorine or C,_,alkylthio. In particular R' is C, salkyl,
phenyl, benzyl or pyridyl.

A may be C, salkyl, C, calkenyl, C, galkynyl,
C;.scycloalkyl, arylC,_salkyl, aryl, S(O),R*, heteroarylC,_
salkyl or heteroaryl where heteroaryl is a 5-membered ring
having one or two unsaturations containing 1, 2, 3 or 4
heteroatoms chosen from O, N and S provided that not more
than one heteroatom is other than N, or a 6-membered
aromatic ring containing 1, 2, 3 or 4 nitrogen atoms, which
ring is optionally substituted by one or more substituents
independently chosen from: C,_galkyl; C,_ghaloalkyl; halo-
gen; S(O),R*% COR®; and aryl or ary! C, calkyl wherein the
aryl ring is optionally substituted by one, two or three
substituents independently chosen from halogen, CF,,
OCH,, nitro and cyano; and when a nitrogen ring atom is
present it is optionally substituted by oxygen.

When A is not S(O)PR1 it is preferably C,_ galkyl,
C, salkenyl or C; ccycloalkyl. A may be C,_salkyl such as
ethyl.

A is preferably C, calkyl, C, salkenyl, arylC, salkyl or
aryl wherein the aryl group is optionally substituted by a
halogen atom or a C,_salkyl group, a 5- or 6-membered
heteroaromatic ring optionally substituted by a halogen atom
or C,_calkyl, NHR' or SR'.

Particular embodiments of A include ethyl, 1,1-
dimethylethyl, cyclopropyl, thiazol-2-yl, ethylthio, benzyl,
phenyl, methylthio, ethenyl, phenylamino, pyridin-2-
ylamino, phenylthio, pyrid-2-yl, benzylthio, oxazol-2-yl,
3-methyl-1,2,4-0oxadiazol-5-yl, thiazol-5-yl,
4-chlorophenyl, 4-methylthiazol-2-yl, 3-chlorophenyl and
2-chlorophenyl.

Particular embodiments of A are phenyl, cyclohexyl,
2-methylprop-1-enyl, methylthio, ethyl, isopropyl, propyl,
cyclobutyl, but-3-enyl, cyclopropyl, methanesulphonyl,
methyl, benzyl, methanesulphinyl, (1,1-dimethylethyl)thio,
pentylthio, (4-methyl-1,2,4-triazol-3-yl)thio, hexylthio,
benzylamino, (3-imidazol-1-ylpropyl)amino, (pyrid-2-yl)
amino, 2-methylprop-1-yl, [3-(4-methylpiperazin-1-yl)
propyllamino, methylamino, (2-hydroxyethyl)amino,
azetidin-1-yl, tert-butylamino, isopropylthio,
(2-hydroxyethyl)thio, methoxy, dimethylamino,
cyclobutoxy, phenoxy, butylthio, (3-chloropropyl)thio,
(2-phenylethyDthio, propylthio, (2-methylbutyl)thio, (2,2,2-
trifluoroethyl)thio, (1l-methylpropyl)thio, (4-chlorophenyl)
thio, (3-fluorophenyl)thio, (4-acetylaminophenyl)thio,
(4-methoxyphenyl)thio, (1-methylimidazol-2-yl)thio,
(thiophen-2-yDthio, (imidazol-2-yl)thio, (4-phenylthiazol-2-
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yDthio, (1,2,4-triazol-3-yl)thio, (5-methyl-1,3,4-thiadiazol-
2-yDthio, (5-methylthio-1,3,4-thiadiazol-2-yl)thio,
benzylthio, cyclopentylthio, (2-methylpropybthio, (furan-2-
ylmethyl)thio, (2-hydroxy-1-methylpropyl)thio, (2,3-
dihydroxypropyl)thio, (2-hydroxypropyl)thio, ((N-
methylaminocarbonyl)methyl)thio, (pyrid-4-yl)thio,
(pyrimidin-2-yl)thio, (thiazol-2-yl)thio, prop-2-enylthio,
(pyrid-2-yDthio, ethylthio, phenylthio, (N,N-dimethyl-2-
aminoethyl)thio, (2-methoxyethyDthio, (furan-2-ylmethyl)
amino, (2-methylpropyl)amino, propylamino,
(2-methoxyethyl)amino, cyclopropylamino,
isopropylamino, ethylamino, cyclobutylamino and isopro-
POXY.

When A is heteroaryl it may be a thiazole, pyrazole,
pyrimidine, tetrazole, triazole, oxadiazole, oxazole,
pyridine, imidazole or pyrazine.

R* and R? are preferably independently chosen from
hydrogen, methyl and propyl or are attached to the same
carbon atom and together with that atom form a
C,_ccycloalkyl group. Alternatively R* and R? are indepen-
dently chosen from hydrogen and methyl. R*> may be hydro-
gen with R® being hydrogen, methyl or isopropyl. Preferably
both are methyl. Preferably R* and R® are geminal to each
other, preferably at the 6-position, i.c. beta to the carbonyl
group in formula I.

R* may by hydrogen, C,_,alkyl, C, ,alkenyl, C, ,alkynyl,
aryl or CH,(CO),NR®R®. R* is preferably hydrogen,
C,_4alkyl or CH,(C0),,NR®R®, more preferably hydrogen,
methyl or CH,CONR®R® and most preferably methyl or
CH,CONR®R®.

R? is preferably methyl, methoxy, ethoxy or NR°R” and
most preferably methyl, ethoxy or NRR”.

R® may be hydrogen, C;_jalkyl, C,_jalkenyl, C,_,alkynyl,
aryl or CH,(CO), NR®R®. R® is preferably hydrogen or
C,.salkyl and most preferably hydrogen.

R! is preferably phenyl unsubstituted or substituted by
halogen, nitro or cyano, more preferably optionally substi-
tuted by balogen, such as chlorine.

R® is preferably hydrogen or C,_alkyl and most prefer-
ably hydrogen.

R® is preferably C, qalkyl or phenyl unsubstituted or
substituted by one, two or three substituents independently
chosen from halogen, nitro and cyano, more preferably
C,.calkyl or phenyl optionally substituted by one or two
substituents independently chosen from halogen and nitro
and most preferably tert-butyl or phenyl optionally substi-
tuted with one or two substituents chosen from chlorine and
nitro, such as 4-chlorophenyl.

R*? is preferably hydrogen or methyl, particularly hydro-
gen.

R'* is generally hydrogen or C,_,alkyl and most prefer-
ably hydrogen.

m is preferably 1.

p is preferably zero or two, most preferably zero.

q is preferably 1.

r is preferably 1.

s is preferably O or 1. s may be 1. s may be O.

t is preferably O or 1. t may be 1. t may be 0.

A specific Example of a compound according to the
present invention is:

6,6-dimethyl 3-ethyl-1-(pyridin-2-yl)-4,5,6,7-

tetrahydroindol-4-one and the pharmaceutically
acceptable salts thereof.

Further specific Examples of compounds according to the
present invention are:

6,6-dimethyl-3-(1,1-dimethylethyl)-1-(pyridin-2-yl)-4,5,

6,7-tetrahydroindol-4-one;

4"
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R? and R? are independently hydrogen or C, calkyl or
together with the carbon atom to which they are
attached form a C;_geycloalkyl group;

R* is hydrogen, C, galkyl, C, salkenyl, C, salkynyl, aryl
or CH,(C0),,NR°R?; 5

R® is NR°R7, C, qalkyl or Cl_salkoxy,

R® is independently as defined for R%;

R is aryl optionally substituted by halogen, nitro or
cyano; 10

R® is hydrogen, C, 4alkyl, C, scycloalkyl,
Cs.ccycloalkenyl, C, calkenyl, C, calkynyl; arylC,.
salkyl, arylC, salkenyl or arylC, salkynyl optionally
substituted on the aryl ring by halogen, nitro or cyano;
thiophene or pyridine; 15

R® is C, qalkyl; C, calkenyl; C, salkynyl; or phenyl
optionally substituted by one, two or three substituents
independently chosen from halogen, CF,, OCH,, nitro
and cyano;

R'® is hydrogen or C,_galkyl;

R¥* is hydrogen or C, .alkyl;

m is zero or 1;

p is zero, 1 or 2;

qislor?2; 25

ris 0,1 or 2;

sis 0,1 or 2; and

tis 0, 1 or 2.

2. A compound according to claim 1 wherein B is phenyl 3q

or 6-membered heteroaromatic ring optionally substituted

20

with one or two substituent groups independently chosen

32

from halogen, C, salkyl, trifluoromethyl, cyano or unsub-
stituted 5-membered heteroaromatic ring substituent con-
taining 1, 2, 3 or 4 heteroatoms chosen from O, N and S in
which not more than one heteroatom is other than N.

3. A composition according to claim 1 wherein A is
C,.¢alkyl, C, calkenyl, aryl C, salkyl or aryl wherein the
aryl group is optionally substituted by a halogen atom or a
C, . qalkyl group, a 5- or 6-membered heteroaromatic ring
optionally substituted by a halogen atom or C,_salkyl, NHR?
or SR’.

4. A composition according to claim 1, wherein R? is
C,.salkyl, C,_,alkenyl, or C,_scycloalkyl each of which is
optionally substituted by di(C,_,alkyl)amino, C,_,alkoxy,
C,.salkylaminocarbonyl, one or two hydroxy groups or
three fluorine atoms; phenol or phenylC,_,alkyl optionally
substituted on the phenyl ring by chlorine, fluorine,
C,_,alkoxy or C,_,alkylcarbonylamino; or a pyridine,
thiophene, furan, pyrimidine, thiazole, imidazole, triazole or
thiadiazole, each of which is unsubstituted or substituted by
C,_,alkyl, phenyl, fluorine or C,_,alkylthio.

5. A compound according to claim 1 wherein R* and R?
are independently chosen from hydrogen and methyl,

6. A pharmaceutical composition comprising a compound
according to claim 1, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable excipient.

7. A compound as defined in any onc of claims 1 to § or
a pharmaceutically acceptable salt thereof, with the excep-
tion of 6,7-dihydro-3-methyl-1-phenylindol-4(5H)-one and
1,5,6,7-tetrahydro-3,6,6-trimethyl-1-phenylindol-4-one.

* * * * *
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EMILIO FERRERO
ASUNTO Radicacién 07 099086

Tramite 011

Evento 378

Actuacion 519 (

Oficio #0589,

Folios 009
Patente de Invencidn Patente de Modelo de Utilidad [:]
Via Nacional ‘
Via PCT (Fase Nacional) Cap.| | Cap. Il []

No. Solicitud Internacional PCT/US20061/00698
Fecha de Presentacion Internacional 27/Febrero/2006

Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 45
de la Decision 486 de la Comision de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripciodn: Folios 265 a 449 como se radicé inicialmente.
Reivindicaciones: Folios 450 a 524 como se radicé inicialmente
Prioridad: US 60 /656,230 de Febrero 25 de 2005

US 60 /705,715 de Agosto 04 de 2005
US 60 /727,965 de Octubre18 de 2005
2. Objeto de la invencion

Objeto: La invencién se relaciona con derivados de benceno, piridina y piridazina
utiles en el tratamiento y/o condiciones relacionadas con fa proliferacién celular, tal
como cancer; también Utiles en el tratamiento de infecciones fungicas ( folio 265,
campo de la invencién).

Titulo de la solicitud: “DERIVADOS DE TETRAHIDROINDAZOL Y DE TETRA
HIDROINDOLONA”

El problema planteado en esta solicitud es la necesidad de proporcionar compuestos
Utiles para tratar el cancer, inflamacion y trastornos asociados con la inflamacion y
condiciones o enfermedades relacionadas con angiogénesis no controlada.

Para resolver este problema técnico la solicitud en estudio proporciona un
compuesto de la féormula (I) y composiciones que Io contienen.
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Férmula(l)

El objeto de la presente Solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP). C07D231/56, 209/14, A61K31/416, A61P35/00.

3. Excepcion a la Patentabilidad (Art 20 D 486 literal (d))

El objeto de las reivindicaciones 93, 94, 96-104, 120, no es patentable porque se
refieren a un método de tratamiento.

4. Reivindicaciones relativas a un uso o a un segundo uso (Art 14y 21 D 486)

Las reivindicaciones 106, 108-118 no son patentables porque corresponden a un
uso.

5. De la Solicitud de Patente
Reivindicaciones (Art 30 D 486, Art 22 PCT)

En el capitulo reivindicatorio la reivindicacién 94, esta numerada dos veces, una
como un paquete y otra como un método de tratamiento, por lo tanto no hay claridad
al respecto.

La Reivindicaciones 94, 107, no son claras porque reclaman la misma materia.

La reivindicacién 70 no es clara porque no se sabe de cual reivindicacién depende,
ya que menciona que depende de la reivindicacion “6469".

Las reivindicaciones 92 y 105 no son claras porque reclaman la misma materia,

La Reivindicacién 1 y sus dependientes no son concisas, porque presentan una
excesiva complejidad, lo cual dificulta determinar la extension del objeto que se
busca proteger. Por Ejemplo cuando n= 0-4, la gran cantidad de significados para R3
y R4, asimismo la extensa variabilidad de Q1, Q2 y Q3, entre otros. Conforme a lo
mencionado antes es necesario, que los sustituyentes de cada variable sean
definidos de forma especifica, y que se haga una generalizaciéon razonable de los
compuestos reclamados, tomando en cuenta los ejemplos, que resuelvan el
problema planteado, con la actividad biol6gica que se les atribuye.

Se requiere al Solicitante hacer las aclaraciones necesarias.

Ry e
El compuesto de la reivindicacién 119, tiene la estructura ~ ©° | la cual es muy

Ra /°=-E1
RS 2

6. Unidad de invencion (Art 25 D 486)

. S g o
diferente a la estructura ? de la reivindicacion 1; ademas no
presenta alguna de las actividades asignadas a los compuestos que estan
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comprendidos en ia férmula (1) de la reivindicacion 1 (ver tablas descripcion pgs 185
y 186); por lo cual, dicha reivindicaciéon no cumple con el requisito de unidad de
invencion.

7. Determinacion del Estado de la Técnica

El Estado de la Técnica se determin6 con base en la
Fecha de Presentacion de la Solicitud de Prioridad: Febrero 25 de 2005.

y se encontraron los siguientes documentos que anticipan el objeto de esta solicitud:

cognition

Item Documento Titulo Fecha de Publicacién*
Tetarhydroindolone Derivatives as
D1 US5104442 ‘Gabaalphas ligands for enhancing Mayo 28 de 2002

D1 divulga (folios 589-593) un compuesto de la férmula (I), sus sales y composiciones que los
contienen.

8. Examen de Patentabilidad (Art 14 D486)

Novedad (articulo 16 D486)

La reivindicacién 1, reclama un compuesto de formula (I), y las composiciones

farmacéuticas que los contienen.

Comparacion de las caracteristicas técnicas esenciales, con las del estado de |a
Técnica:

Caracteristicas esenciales

D1 US5104442

Compuesto de formula () y sus sales:

Ra /Q&ﬁ)"
R4 Q2
/N n /Rs
xz\ l >/(2\
Y Xa Re
R~

Donde las variables a continuacion significan:

Compuesto de féormula (1)

sus sales y las composiciones farmacéuticas que los
contienen (folio 593, columna 32, reiv 7 y 8)

R Q
I 3]?1
Ry NP )}
Q3=N

Q1= CRa siendo Ra=H
Q2= CR21 siendo R21=ciano, COR5, R5= C1-6
alcoxy

R3 y R4= halo, alquilo C1-6

Donde las variables a continuacion significan:

Si B= fenil

gue contiene un heteroatomo N,

H

el fenil esta sustituido por ciano, COR5, R5= C1-
Balcoxy (folio591, , columna 3, lineas 18-67)

R5 y R6=H, C1-8 alquilo

Si sustituyentes de B=halo, alquilo C1-8
[@]

rR?

s
R 3

R2 y R3= H, C1-6 alquilo (folio 591, colunmna 3,
lineas 1-11 y 56)
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N
/
N /Z
gl
X1=CRc, Re=H

Y= CR¢, Re=C1-6 alquil,C2-6alquenil, C2-Balquinil,
C3-6cicloalquil, aril; sustituido por C1-6 alquil, hale,
amino,ciano , nitro , heteroarilo.

CH

A= C1-6 alquil,C2-8alquenil, C2-6alquinil, C3-
Bcicloalquil, aril; sustituido por C1-6 alquil, halo,
amino,ciano , nitro , heteroarilo (folio591, columna
3, lineas 12-15)

Las caracteristicas esenciales del compuesto de la reivindicacién 1, habian sido
divulgadas previamente en D1, como se observa en la tabla comparativa anterior.

En consecuencia, la reivindicacién 1 carece de novedad, segun lo divulgado en el
documento D1.

Las reivindicaciones dependientes 2-69, 71-91, 95, 97-105,11 no mencionan alguna
caracteristica que haga nueva a la composicion de la reivindicacion 1, por lo cual se
considera que no son nuevas.

9. Conclusion

Los requisitos de Patentabilidad de la presente Solicitud estan afectados asi:

Reivindicaciones afectadas
1-69, 71-91,95,97-105

Documento
US 5'789.567

Item
D1

Requisito que afecta
Novedad

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir de la fecha de notificacion de ia presente comunicaciéon. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

-—— = —
JOSE LUIS SALAZAR LOPEZ

Director de Nuevas Creaciones (C)

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

7 48R 20
z EXAMINADOR TECNICO
CONCEPTO TECNICO 1
No.487 Cédigo No.202078
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