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Tetrahydroquinoline derivatives

The invention.relates to a compound having FSH modulatory activity, in particular a
tetrahydroquinoline derivative, to a pharmaceutical composition containing the same,
as well as the use of said compound in medical therapy.

Gonadotropins serve important functions in a variety of bodily functions including
metabolism, temperature regulation and the reproductive process. Gonadotropins act on
specific gonadal cell types to initiate overian and testicular differentiation and
steroidogenesis. The hypophyseal gonadotropin FSH (follicle stimulating hormone) for
e:éqmple plays a pivotal role in the stimulation of follicle development and maturation

- whereas LH (luteinizing hormone) induces ovulation (Sharp, RM. Clin Endocrinol

33:787-807, 1990; Dorrington and Armstrong, Recent Prog. Horm. Res. 35:301-
342,1979). Currently, FSH is applied clinically, in combination with LH, for ovarian
stimulation i.e. ovarian hyperstimulation for in vitro fertilisation (IVF) and induction of
ovulation in infertile anovulatory women (Insler, V., Int. J. Fertility 33:85-97, 1988,
Navot and Rosenwaks, J. Vitro Fert. Embryo Transfer 5:3-13, 1988), as well as for
male hypogonadism and male infertility.

The gonadotropin FSH is released from the anterior pituitary under the influence of
gonadotropin-releasing hormone and oestrogens, and from the placenta during
pregnancy. In the female, FSH acts on the ovaries promoting development of follicles

and is the major honnone regnlating secrefion of oestrogens. In the male, FSH is

responsible for the integrity of the seminiferous tubules and acts on Sertoli cells to

support gametogenesis. Purified FSH is used clinically to treat infertility in females and

for some types of failure of spermatogenesis in males. Gonadotropins destined for

therapeutic purposes can be isolated from human urine sources and are of low purity

(Morse et al, Amer. J. Reproduct. Immunol. and Microbiology 17:143, 1988).

Alternatively, they can be prepared as recombinant gonadotropins. Recombinant

human FSH is aveilable commercially and is being used in assisted reproduction

(Olijve et al. Mol. Hum. Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170, 1992).
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The actiong of the FSH hormone are mediated by a specific plasma membrane receptor
that is a member of the large family of G-protein coupled receptors. These receptors
consist of a single polypeptide with seven transmembrane domains and are able to
interact with the Gs protein, leading to the activation of adenylate cyclase.

The FSH receptor is a highly specific target in the ovari:_:n follicle growth process and
is exclusively expressed in the ovary. Blocking this receptor or inhibiting the signaling
which is normally induced after FSH-mediated receptor activation will disturb follicle
development and thus ovulation and fertility. Low molecular weight FSH antagonists
could therefore form the basis for new contraceptives. Such FSH antagonists could
give rise to diminished follicie development (no ovulation) with still sufficient estrogen
production left to avoid adverse em on ¢.g. bone mass.

The present invention describes the preparation of low molecular weight hormone
analogs that selectively bave modulatory activity on the FSH receptor. The compounds
of the invention can either be used as (partial) agonists or (partial) antagonists of the
FSH-receptor.

Thus, it has now been found, that the following class of tetrahydroquinoline
compounds of formula I or pharmaceutically acceptable salts thereof, have FSH-

modulatory activity:

R5, R4
RE X
R3
. RY | R
R1
Formula I

wherein

R! is formyl, (1-6C)alkylcarbonyl or (1-6C)alkylsulfonyl;

R? and R? are H or (1-4C)alkyl;

R* is phenyl, optionally substituted with one or more substituents selected from the
group hydroxy, amino, halogen, nitro, trifluoromethyl, cyamo, (1-4C)alkyl, (2-
4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)(di)alkylamino. Preferable position of
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substitution is the para-position.

R? is (1-4C)alky!l;

Y-X is C(0)}-0, S(0):-0, NHC(0)-O, NHC(S)-0, OC(0)-O, bond-O, C(0)-NH,
S(O)»-NH, NHC(O)-NH, NHC(S)-NH, OC(0)-NH, bond-NH, NH-C(0), O-C(O),
NH-8(0)3, or O-8(0); or X-Y is a bond;

R® is H, trifluoromethyl, (1-6C)alkyl, 1- or 2-ademantyl(1-4C)alkyl, (2-6C)alkenyl, (2-
6C)alkynyl, (6-10C)ary], (3-9C)heteroaryl, (3-6C)cycloalkyl, (2-6C)heterocycloalkyl,
(1-4C)alkylthio(1-4C)alkyl, (6-10C)ary)(1-4C)alkyl, (3-9C)heteroaryl(1-4C)alkyl, (3-
6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, R® R?-aminocarbonyl(1-
4C)alkyl, R R%-amino(1-4C)alkyl, R®-oxycarbonyl(1-4C)alkyl, R*-oxy(1-4C)alkyl, R"-
carbonyl(1-4C)alkyl;

_IfR®is H, it is to be noted that X-Y may not be a bond.

If RS is phenyl, phenyl may, in addition to the substituents for (6-10C)aryl groups as
mentioned in t.he definitions, optionally be substituted with (6-10C)aryl, (6-
10C)aryloxy, (6-10C)aryl(1-4C)alkoxy, (3-9C)hetercaryl, (3-9C)heteroaryloxy, (3-
9C)heteroaryl(1-4C)alkoxy, (1-4C)alkylcarbonylamino, (1-4C)alkylcarbonyloxy, (3--
6C)cycloalkylcarbonyloxy, (1-4C)a1koxycarbony1(1-4C)a1kylcarbonylox'y, (1-
4C)alkoxy(1-4C)alkylcarbonyloxy, (6-10C)arylcarbonyloxy, @3-
9C)heteroarylcarbonyloxy, (1-4C)alkylsulfonyloxy, (6-10C)arylsulfonyloxy, (3-
9C)heteroarylsulfonyloxy, (1-4C)(di)alkylcarbamoyl, (6-10C)(di)arylcarbamoyl, (2-
6C)heterocycloalkylcarbamoyl,  (6-10C)(di)arylamino,  (3-6C)cycloalkyl,  (3-
6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl, (2-6)heterocycloalkyl(1-4C)alkyl.

R’ is H, (1-4C)alkyl, (1-4C)alkoxy, halogen, trifluoromethyl, cyano, nitro, hydroxyl;
R® and/or R® is H, (14C)alkyl, (2-4C)alkeayl, (2-4C)alkynyl, (6-10C)aryl, (3-
9C)heteroaryl,  (6-10C)aryl(1-4C)alkyl,  (3-9C)heteroaryl(1-4Clalkyl,  (3-
6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, (1-4C)(di)alkylamino(1-
4C)alky), (1-4C)alkoxy(1-4C)alkyl, - (1-4C)alkylthio(1-4C)alkyl, (1-
4C)alkylcarbonylamino(1-4C)alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-
4C)alkoxycarbonylamino(1-4C)alkyl, (3-6C)cycloalkyl, (2-6C)heterocycloalkyl, or R®
and R® may be joined in a (2-6C)heterocycloalkyl ring.
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The compounds according to the present invention modulate the FSH receptor function
and can be used for the same clinical purposes as native FSH if they behave like |
agonists, with. the advantage that they display altered stability properties and may be
administered differently. If they block the FSH receptor they can be used e.g. as a
contraceptive agent.

Thus, the FSH-receptor modulators of the present invention may be used for .treaﬁng
infertility, for contraception and for treatment of hormone-dependent disorders such as
breast cancer, prostate cancer, and endometriosis. Preferably the compounds of the
present invention are used to inactivate the FSH-receptor.

The term (1-4C)alkyl as used in the definition means a branched or unbranched alkyl
group having 1-4 carbon atoms, for example methyl, ethyl, propyl, isopropyl, buty],
sec-butyl and tert-butyl. ]

The term .(I-GC)a.lkyl as used in the definition means a branched or unbranched alkyl
group having 1-6 carbon atoms, for example methy), ethyl, propyl, isopropyl, butyl,
sec-butyl, tert-butyl and hexyl. (1-5C)Alkyl groups are preferred, (1-4C)alkyl being the
most preferred. :

The term 1~ or 2-adamantyl(1-4C)alky]l means an adamantyl group attached at posii.ion
1 or 2 to an alkyl group containing 14 carbon atoms, with the same meaning as
previously defined.

The term (2-4C)alkeny]l means a branched or unbranched alkenyl group having 2-4
carbon atoms, such a5 ethenyl and 2-butenyl.

The term (2-6C)alkeny]l means a branched or unbranched alkenyl group having 2-6
carbon atoms, such as ethenyl, 2-butenyl, and n-pentenyl.

The term (2-4C)alkynyl means a branched or unbranched alkynyl group having 2-4
carbon atoms, such as ethynyl and propynyl.

The term (2-6C)alkynyl means a branched or unbranched alkynyl group having 2-6
carbon atoms, such as ethynyl, propynyl and n-pentynyl.
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The term (3-6C)cycloalkyl means a cycloalkyl group having 3-6 carbon atoms, being
cyclopropyl, cyclobutyl, cyclopenty] and cyclohexyl.

The term (2-6C)heterocycloalkyl means a heterocycloalkyl group having 2-6 carbon
atoms, preferably 3-5 carbon atoms, and at least including one heteroatom selected
from N, O and/or S, which may be attached via a heteroatom if feasible, or a carbon
atom. Preferred heteroatoms are N or 0 Most preferred are piperidine, morpholine and
pyrrolidine.

The term (1-4C)alkoxy means an alkoxy group having 1-4 carbon atoms, the alkyl
moiety having the same meaning as previously defined. (1-2C)Alkoxy groups are
preferred,

The term (6-10C)aryl means an aromatic hydrocarbon group having 6-10 carbon
atoms, such as pheryl, naphthyl, tetrahydronaphthyl or indenyl, which may optionally
be substituted with one or more substitueats selected from hydroxy, amino, halogen,
nitro, trifluoromethyl, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy,
(1-4C){di)alkylamino, the alky] moieties having the ssme meaning as previously
defined. The preferred aromatic hydrocarbon group is phenyl.

The term (3-9C)heteroaryl means a substituted or unsubstituted aromatic group having
3-9 carbon atoms, at least including one heteroatom selected from N, O and/or S, like
imidazolyl, thiadiazolyl, pyrdyl, (ben2)thienyl, (benzo)furyl, quinolyl,
tetrahydroquinolyl, quinoxalyl or indolyl. The substituents on the heteroaryl group may
be selected from the group of substituents listed for the aryl group. The heteroaryl
group may be attached via-a carbon atom or a heteroatom, if feasible. Preferred
heteroaryl groups are thienyl, furyl and pyridyL

The term (6-10C)aryloxy means an aryl group containing 6-1C¢ carbon atoms as defined
previously, attached to an oxygen atom. (3-9C)Heteroaryloxy groups are analogs of the
(6-10C)aryloxy groups, at least including one heteroatom selected from N, O or S.

The term (1-4C)alkoxycarbonyl(1-4C)alkyl means an alkoxycarbomylalkyl group,
wherein the alkoxy group contains 1-4 carbon atoms with the same meaning as
previously defined and the alkyl group contsins 1-4 carbon atoms with the same
meaning as previously defined.

A
/X
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The term (1-4C)alkoxy(1-4C)alkyl means an alkoxyalky! group, wherein the alkoxy
group contains 1-4 carbon atoms with the same meaning as previously defined and the
alkyl group contains 1-4 carbon atoms with the same meaning as previously defined.

The term (3-6C)cycloalkyl(1-4C)elkyl means a cycloalkyl group of 3-6 carbon atoms
attached to an alkyl group of 1-4 carbon atoms, wherein the cycloalkyl group is a (3-
6C)cycloalkyl group as previously defined and the alkyl group is a (1-4C)alkyl group
as previously defined.

The term (2-6C)heterocycloalkyl(1-4C)alkyl means a heterocycloalkyl group of 2-6
carbon atoms aitached to an alkyl group of 1-4 carbon atoms, wherein the
heterocycloalkyl group is a (2-6C)heterocycloalkyl group as previously defined and the
alkyl group is a (1-4C)alkyl group as previously defined.

The term (1-4C)(di)alkylamino means a (di)alkylamino group, the alkyl groups of
which contain 1-4 carbon atoms and have the same meaning as previously defined.

The term (6-10C)(di)arylamino means a (di)arylamino group, the aryl groups of which
contain 6-10 carbon atoms and have the same meaning as previously defined.

The term (1-4C)(di)alkylamino(1-4C)alkyl means a (di)alkylaminoalkyl group, the
alkyl groups of which contain 1-4 carbon atoms and bave the same meaning as
previously defined.

The term (1-4C)alkylthio(1-4C)alkyl meahs an alkylthioalkyl group, the alkyl groups
of which contain 1 to 4 carbon stoms and have the same meaning as defined
previously.

The term aminocarbonyl(1-4C)alkyl in the definition of R°,R’-aminocarbonyl(1-
4C)alky]l means an aminocarbonylalkyl group, the alkyl group of which contains 1-4
carbon atoms and has the same mesning as previously defined. The
aminocarbonylmethyl group is the preferred aminocarbonylalkyl group.

The term amino(1-4C)alkyl in the definition of R®R%-amino(1-4C)alkyl means an
aminoalkyl group, the alkyl group of which contains 1-4 carbon atoms and has the
same meaning as previously defined.

The term oxycarbonyl(1-4C)alkyl in the definition of R'-oxycarbonyl(1-4C)alkyl
means an oxycarbonylalkyl group, the alkyl group of which contains 14 carbon atoms



WO 03/004028 PCT/EPO207053

15

30

-7—

end has the same meaning as previously defined. The oxycarbonylmethyl group is the
preferred oxycarbonylalkyl group.

The term ;xy(1-4C)alky1 in the definition of R%oxy(1-4C)alkyl means an oxyalkyl
group, the alkyl group of which contains 1-4 carbon atoms and has the same meaning
as previously defined.

The term carbonyl(1-4C)alkyl in the definition of R®-carbonyl(1-4C)alkyl means a
carbonylalkyl group, the alkyl group of which contains 1-4 carbon atoms and has the
same meaning as previously defined..

The term (6-10C)aryl(1-4C)alkyl meens an arylalkyl group having 7-14 carbon atoms,
wherein the alkyl group is a (1-4C)alkyl group apd the aryl group is a (6-10C)aryi as
previously defined. Phenyl(1-4C)alky] groups are preferred arylalkyl groups, such as
benzyl. (3-9C)Heteroaryl(1-4C)alkyl groups are analogs of the (6-10C)aryl(1-4C)alkyl

_groups, at least including one heteroatom selected from N, O and/or S, the heteroaryl

group of which may be attached viz 2 carbon atom or via a heteroatom if feasible.

The term joined in a (2-6C)heterocycloalkyl ring in the definition of NR'R®, where R®
and R® together with the hitrogen atom to which they are attached form a ring, means &
ring containing the nitrogen atorn and further having at most 2-6 carbon atoms, which
ring may contain one or more additional heteroatoms selected from N, O and/or S.
Examples of such rings are azetidine, pymolidine, piperidine, piperazine, and
(thio)morpholine.

The term halogen means fluorine, chiorine, bromine or iodine.

The term (1-6C)alkylcarbonyl means an alkylcarbonyl group, the alky! group of which
contains 1-6 carbon stoms and has the same meaning as previously defined. (1-
4AC)Alkylcarbonyl groups are preferred. :
The term (1-4C)alkylcarbonylamino(1-4C)alkyl means an alkylcarbonylaminoalkyl

group, the alkyl groups of which contain 1-4 carbon atoms and have the same meaning .
as previously defined,

“The term (6-10C)aryl(1-4C)alkoxy means an aryl group containing 6-10 carbon atoms
.as defined previously, attached to an (1-4C)alkoxy group as defined previously. (3-

9C)Heteroaryl(1-4C)alkoxy groups are analogs of the (6-10C)aryl(1-4C)alkoxy groups,
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at least including one heteroatom selectsd from N, O or S, the heteroaryl group of
which may be atteched via a carbon atom orviaa heteroatom, if feasible.

The term ( l-4C)aIkylc.arbonyloxy means an alkylcarbonyloxy group the alkyl group of
which contains 1-4 carbon atoms. The term (3-6C)cycloalkylcarbonyloxy means a
cycloalkylcarbonyloxy group the cycloalkyl group of which contains 3-6 carbon atoms,
the cycloalkyl mojety of which has the same meaning as previously defined.

The term  (1-4C)alkoxycarbonyl(1-4C)alkylcarbonyloxy means an (1-
4C)alkoxycarbonyl group attached to an alkylearbonyloxy group the alkyl moiety of
which oontams 1-4 carbon atoms, the alkoxy group of which has the same meaning as
previously defined.

The term (1-4C)alkoxy(1-4C)alkylcarbonyloxy means an alkoxy group with 1-4 carbon
atoms attached to an é]k)flcarbonyloxy group with 1-4 carbon atoms, the alkoxy and
alkyl gmulis baving the same meaning as previously defined.

The term (1-4C)elkylcarbonylamino means an alkylcarbonylamino group the. alkyl
group of which contains 1-4 carbon atoms. .

The term (1-4C)alkoxycarbonylamino(1-4C)alkyl means an alkoxycarbonyl group
containing 1-4 carbon atoms with the same meaning as previously defined, attached to
an aminoalky] group, the alkyl group of which contains 1-4 carbon atoms with the

same meaning as previously defined.

The term (6-10C)arylcarbonyloxy means an arylcarboﬁyloxy group the aryl group of
which contains 6-10 carbon atoms. Prefemred arylcarbonyloxy group is a
phenylcarbonyloxy group. (3-9C)Heteroarylcarbonyloxy groups are analogs of the (6-
10C)arylcarbonyloxy groups, at least including one heteroatom selected from N, O or S
and may be attached via a carbon atom or a heteroatom, if feasible.

The term (1-4C)alkylsulfonyl means an alkylsulfonyl group, the alkyl group of which
contains 1-4 carbon atoms and has the same meaning as previously defined.

The term (1-6C)alkylsulfonyl means an alkylsulfonyl group, the alkyl group of which
contains 1-§6 carbon atoms and has the same meaning as previously defined. (1-
3C)Alkylsulfonyl groups are preferred.
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The term (1-4C)alkylsuifonyloxy means an alkylsulfonyloxy group, the alkyl group of
which contzins 1-4 carbon atoms and has the same mesning as previously defined. (1-
3C)Alkylsulfonyloxy groups are preferred.

The term (6-10C)arylsulfonyloxy means an arylsulfonyloxy group, the aryl group of -
which contains 6-10 carbon atoms and has the same meaning as previously dafined.
The phenylsulfonyloxy group is preferred. (3-9C)Heteroarylsulfonyloxy groups are
analogs of the (6-10C)arylsulfonyloxy groups, at least including one heteroatom
selected from N, O or S, which may be attached via a cerbon atom or a heteroatom, if
feasible.

The term (1-4C)(di)alkylcarbamoyl means a (di)alkylcarbamoyl group, the alkyl
groups of which contain 1-4 carbon atoms and have the same meaning as previously
defined, '

The term (6-10C)(di)arylcarbamoyl means a (di)arylcarbamoyl group, the aryl moieties
of which contains 6-10 carbon atoms and have the same meaning as previously
defined.

The term (2-6C)heterocycloalkylcarbamoyl means a heterocycloalkylcarbamoyl group,
the heterocycloalkyl group of which contains 2-6 carbon atoms and has the same
meaning as previously defined,

Preferred compounds of the invention are compounds of formula I, wherein Y-X is
C(O)-NH, OC(0)-NH, or C(0)-O. More preferred are compounds wherein Y-X is
C(O)»NH.

Further preferred are compounds wherein R! is (1-4C)alkylcarbonyl, preferably acetyl
and/or R? and/or R? and R® are independently (1-4C)alkyl, more preferably methyl, _

R® preferably is a bulky group. Preferred compounds are those wherein R® is (6-
10C)aryl, (3-5C)heteroaryl, (6-10C)aryl(14C)alkyi or (3-9C)heteroaryl(1-4C)alkyl.
Most preferred are compounds wherein R® is (6-10C)aryl, even more preferred phenyl.
The preferred R’ group is H, (1-4C)alkyl or (1-4C)alkoxy. Most preferred are H or (1-
4C)alky}, even more preferred H or methyl. Most preferred are compounds wherein R7
is H.
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In the most preferred compounds according to the invention R! is (1-4C)alkylcarbonyl,
R?, R?, R® are independently (1-4C)alkyl, R* is phenyl and Y-X is C(O)-NH end R’ is
H. Even more preferred are compounds wherein R! is acetyl, R? R® R’ are
independently methyl, R*is phenyl and Y-X is C(0)-NH and R’ is H.

In the above-mentioned preferred compounds substitutions are allowed as indicated in
the definitions of the groups. Phenyl in R® can in addition be substituted as indicated in
the definition for R, '

Excluded from the invention are the compounds I1-acetyl-6-benzoylamino-4-(4-
methylphenyl)-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline, 1-acetyl-4-phenyl-1,2,3,4-
tetrahydro-2,2,4,6-tetramethylquinoline, 1-acetyl-4-phenyl-1,2,3,4-tetrahydro-
2.2,4,6,8-pentamethylquinoline, 1-acetyl-6-methoxy-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline, 1-acetyl-6-trifluoroacetylamino-4-(4-methylphenyl)-1,2,3 4-
tetrahydro-2,2,4-trimethylquinoline, 1-acetyl-6-trifluoroacetylamino-4-phenyl-1,2,3,4-
tetrahydro-2,2,4-trimethylquinoline, ~ 1-acetyl-4-(4-chlorophenyl)-1,2,3,4-tetrahydro-
2,2,4 6-tetramethylquinoline and  1-acetyl-4-(4-bromophenyl)-1,2,3.4-tetrahydro-
2,2,4,6-tetramethylquinokine. '

The disclaimer relates to the disclosures in Ref. Zh., Khim. Abstr. No. 1Zh311, 1972;
Khim. Geterosikl. Soedin. 7:795, 1971; Ambinter Screening Collection, order nrs
28020-A0835/0039328 (CAS 310456-97-4) and —A0705/0032919 (CAS 327981-38-
4); ChemDiv. Inc. order nr 8005-9747 (CAS360760-14-1); ChemStar Product list,
order or CHS0065413 (CAS 299418-67-0); Asinex Compound Collection, order nr
BAS0068990 (CAS 299970-20-0).

Suitable methods for the preparation of the compounds of the invention are outlined
below.

: A\@\ A X
——————
NH H

RT 2 RY
II-a: A = OAlkyl II-a: A = OAlkyl
II-b: A = NH(protective group) HI-b: A =NH(protective group)
II-c: A =C(0)OAlkyl HI-c: A =C(0)OAlkyl A
II-d: A =5(0),0Alkyl II-d: A = §(0),0Alkyl

II-e: A = (substituted) alkyl, aryl II-e: A = (substituted) alkyl, aryl
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The compounds of the present invention in which R* and R’ are methyl can be
prepared starting from (protectsd) anilines of general formula II-a-s in which R’ hes
the same meaning as previously defined, by means of the well-documented Skraup
reaction, which yields 1,2-dihydro-2,2,4-trimethylquinoline derivatives of formuia III-

Related Skraup cyclizations are found in literature: A. Knoevensgel, Chem. Ber.
54:1726, 1921; R.L. Atkins and D.E. Bliss, J. Org. Chem. 43:1975, 1978; 7.V. Johnson,
B.S. Rauckman, D.P. Baccanari and B. Roth, J. Med. Chem. 32:1942, 1989; W.C. Lin,
S.-T. Huang and S.-T. Lin, J. Chin. Chem. Sac. 43:497, 1996; J.P. Edwards, S.J. West,
K.B. Marschike, D.E. Mais, M.M. Gottardis and T.K. Jones, J. Med. Chem. 41:303,
1998.

The abovementioned reaction is typically conducted at elevated temperature in acetone,
mesityl oxide or ethylacetoacetate in the presence of iodine or protic acid such as
hydrochloric acid, p-toluenesulfonic acid or aqueous hydrogen iodide. Alternatively,
1,2-dihydro-2,2 4-trimethylquinolines of formula III-a-¢ can be prepared by reacting
the corresponding aniline of formula I1-a-¢ with acetone in the presence of MgSO,, 4-
tert-butylcatechol and iodine (L.G. Hamann, R.I. Hignchi, L. Zhi, JP. Edwards and X.-
N. Wang, J. Med. Chem, 41:623, 1998). Starting materials can be either obtained
directly from commercial sources or prepared by ert-known aromatic ring substitutions,
as are described e.g. by H. Cerfontain, Y. Zou and B.H. Bakker, Recl. Trav. Chim.
Pays-Bas, 113:403, 1994; A. Coppock, J. Org. Chem. 22:325, 1957; M. Schlosser, J.H.
Choi and S. Takagishi, Tetrahedron, 46:5633, 1990.

Alteratively, compounds of general structure VI-a-c, in which R® and R? are (2-
4C)alkyl and R is as previously defined, can generally be synthesized by cyclization of
an aniline of formula I'V-a-e with an appropriate ketone of formula V.

A | . m
I
NH R2 Ra N .
o H R2

RT 2
IV-a: A = OAlkyl " VI-a: A = OAlkyl
IV-b: A = NH(protective group) VI-b: A = NH{protective group)
IV-<c: A=C(0)OAlkyl . VlI-c: A= C(0)OAlkyl
IV-d: A = 5(0),0Alkyl VI-d: A = §(0),0Alkyl

IV-¢; A = (substituted) alkyl, aryl VI-¢: A = (substituted) alkyl, aryl

/a
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The abovementioned reaction is typically conducted in an inert solvent such as toluene,

at clevated temperature using protic or Lewis ecids such as, but not limited to, p-

toluenesulfonic acid or borontrifluoride to. promote the cyclization (H. Walter, H.

5 Sauter and T. Winkler, Helv. Chim. Acta, 75:1274, 1992; H. Walter, Helv. Chim. Acta,

) 77,608, 1994; H. Walter and J. Schneider, Heterocycles, 41:1251, 1995; J.P. Edwards,
1.D. Ringgenberg and T X Jones, Tetrahedron Lett. 39:5139, 1998).

The requisite building blocks of formula IV-a-¢ may be prepared by Wittig reaction of
ketones of formula VII-a-e. Introduction of substituents A on the aromatic ring can be

10 accomplished using art-known aromatic ring substitutions either in the aniline stage or
in the 1,2-dihydro-2,2 4-trimethylquinoline stage, as was mentioned above for
compounds of formula II. .

0
A
- NH,
VII-a: A= OAlkyl

VII-b: A = NH(protective group)

VII-c: A = C(0)OAlkyl

VI-d: A = 5(0),0Alkyl

VII-e: A = (substituted) alkyl, aryl
In another approach, compounds of formula VI-a-c in which R* = R® = H can be
prepared from anilines of general formula II-a-e by reaction with 1-methylstyrene and

15 formaldehyde in acetonitrile at ambient or elevated temperature. Related cyclizations

are described in literature: J.M. Mellor and G.D. Merriman, Tetrahedron, 51:6115,
1995. )

Subsequent 1-N-acylation or 1-N-sulfonylation of compounds of formula VI wherein
R, R}, R” and A are as previox.lsly defined, can be carried out using standard
20 conditions, well known to those skilled in the art. In a typical experiment, compounds
of formmla VI are reacted in a solvent such as dichloromethane, tetrahydrofuran,
toluene or pyridine with an acylhalide or-acid anhydride or a sulfonylchloride in the



4

WO 03/004028 PCT/EP02/07053

15

-13 -

presence of a base such as, buf not limited to, N,N-diisopropylethylamine,
triethylamine, piperidine or sodium hydride to give N-acylated or N-sulfonylated 1,2-
dihydro-4-methylquinoline derivatives of formula VIII-a and VIII-b, respectively.

A N A n
——————t—
R3 R3
RY N re RY 'l" R2
R

VI VII-a: R! = C(O)Alkyl
VIII-b: R! = §(O),Alkyl
Related N-acylations of a dihydroquinoline scaffold are found in literature: Zh. V.
Shmyreva, Kh. S. Shikhaliev and E.B. Shpanig, Izv. Vyssh. Uchebn. Zaved., Khim.
Khim. Tekhnol. 31:45, 1988; Zh. V. Shmyreva, Kh. S, Shikhaliev, L.P. Zalukaev, Y.A.
Ivanov, Y.S. Ryabokobylko and LE. Pokrovskaya, Zh. Obshch. Khim. 59:1391, 1989.

1-N-Formylation can be readily established by reaction of dihydroquinoline of formula
VI with formic acid in the presence of trifluoroacetic acid at elevated temperature (see
for example P. Bouyssou, C. Le Goff and J. Chenault, J. Heterocycl. Chem. 29:895,
1992) or with formic acid ethyl ester in the presence of sodium acetate, as was
described in literature by e.g. N. Atanes, S. Perez, E. Guitan, L. Castedo and J.M. Saa,
Tetrahedron, 50:11257, 1994.

Introduction of the requisite phenyl group at position 4 of the dihydroquinoline scaffold
can be accomplished via Friedel-Crafts alkylation of (substituted) benzene derivatives
with the compounds of general structure VIII, wherein R', R%, R, R’ and A are as
previously defined. :

. R4 .
A N A
RY R3
N
R7 ] R R7 Y R
R1 R1

v IX
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The latter reaction is typically conducted at elevated temperatures either in neat
(substituted) benzene or in an appropriate inert solvent such as heptane or hexane with
(substituted) benzene as reagent, under catalysis of a Lewis acid (e.g. AlCl;, AlBr;,
FeCls or SnCl). Friedel-Crafis alkylations with 1,2-dihydro-2,2,4-trimethylquinolines
are described in literature by B.A. Lugovik, L.G. Yudin and A.N. Kost, Dokl. Akad.
Nauk SSSR, 170:340, 1966; B.A. Lugovik, L.G. Yudin, S.M. Vinogradova and A.bi.
Kost, Khim. Geterosikl. Soedin, 7:795, 1971.

Compounds of the present invention, wherein R®# Me and R, B, R%, R%, R and A are
a8 previously defined, represented by formula XII, may be synthesized starting from -
tetrahydroquinoline ketones of formula X. Thus, Wittig reaction of a ketone of formula
X with the appropriate Wittig reagent yields the unsaturated derivative represented by
formula X1, which in turn is the starting material for 2 Friedel-Crafis alkylation of
(substituted) benzene, via the same procedure as was outlined above for the preparation
of compounds with general structure IX.

B — W — Pl

X X1 X
The sbovementioned Wittig reaction is well known to those skilled in the art.

The requisite ketone of formula X can be prepared by reaction of an aniline of formula
I with 3-chloro-3-methyl-1-butyne (XII) in diethylether/water in the presence of
copper powder and triethylamine which yields an alkyne of formula XTV. Hydrogen-
halogen exchange can be carried out by deprotonation of a compound of formula X1V
in an inert solvent such as tetrahydrofuran with n-butyllithium at temperatures below —
50 °C upon addition of p-toluenesulfonylchloride to give a chloride of general formula
XV. Finally, acid-catalyzed (e.g. sulfuric acid) cyclization can be camied out at
elevated temperature in a solvent such as polyethyleneglycol to give compounds of
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formula XV, which can be acylsted or sulfonylated as was previously described for
derivatives of general formula VL

ool — e

R? 'I' R2

[~
i§ XII: B=H XIV: B=H ' XVL: C=H
) XV: B=(l X: .CwmR!

The abovernentioned reaction sequence is described in literature: P. Barmettler and H.-
5 J. Hansen, Helv. Chim. Acta, 73:1515, 1990 (and references cited in there). -

Functionalization of position 6 in tetrahydroquinolines of general structure XII can be
accomplished vig art-known deprotection-coupling procedures:

Compounds of the present invention wherein X = O and Y = C(0), (O}, NHC(O),

10 NHC(S), OC(O) or a bond, represented by formula I-a, can be prepared from 6-
methoxy-containing tetrahydroquinoline of formula XII-a. Demethylation is well
known to those skilled in the art.

1!) m\\/o
R3 + XVllleg —— R3
RT N RY N
R1 R1
XII-a: Z = Me I-a
XVII:Z=H

In a typical experiment, demethylation is achieved upor reaction of a compound of
formula XII-a with BBrj in an inert solvent such as, but not limited to, dichloromethane
15 or tetrahydrofuran at low temperature to give deprotected compounds of general
formula XV, Altematively, demethylation can be accomplished upon reaction of
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compounds of formula XII-a with BFyMe;S complex at ambient temperature in an
inert solvent as was mentioned for demethylations using BBr;.

Ji§ X "7
RE cl R6” “OH rRe” “al
XVIIl-a XVIII-b XVIIl-¢c
o
Xviid XVIII-e Xvi-f XVI-g

Subsequent functionalizations of the fres OH group -in derivatives of formula XVII are
also well known to those skilled in the art and can be easily established using reagents
of formula XVIII-a-g.

For the halide-coﬁtai:ﬁng reagents of formula XVIII, the abovementioned reaction is
typically conducted at room temperature in a suitable solvent, e.g. an aprotic solvent
such as N,N-dimethylformamide, dichloromethane or tetrahydrofuran, in the presence
of a base, such as, but not limited to, N,N-diisopropylethylamine or sodium hydride.
Additives such as N,N-dimethylaminopyridine or tetrabutylemmoniumiodide may
accelerate the latter reaction. Purthermore, utilisation of isocyanates or isothiocyanates®
- of formula XVIII-d and XVIII-e in an inert solvent at ambient or elevated temperatures
yields compounds of formula I-a wherein Y = NHC(O) or NHC(S), respectively.

Compounds wherein Y = C(O) may also be obtained in an alternative way using
carboxylic acids of general formula XVIII-b, using a coupling reagent such as O-
(benzotriazol-1-yl)-N,N,N', N -tetramethyluronium tetrafluoroborate (TBTU), O-(7-
azabenzotriazol-1-yl)-N,N,N',N -tetramethyluronium hexafluorophosphate (FIATU) or
bromotripymolodinophosphonium hexafluorophosphate (PyBrOP) and a tertiary base,
e.g. N N-diisopropylethylamine, in a solvent such as N, N-dimethylformamide or
dichloromethane at ambient or elevated temperature.
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Compounds represented by formula I-b-¢, in which W = RER®N or R0, respectively,
can be synthesized by reacting compounds of generil formula XVI with an acid
chloride of formula XIX using standard conditions.

" RS R4
o 0 wﬁo -
+ ———————
XVt WMCI o o R3
n . RT 'l‘ R2
R1

XDX: n=14 I-b: W=R.LR'N
I-c: W=R*

Alternatively, compounds of structure I-b-c may be prepared from derivatives of
formula XVII and an acid chloride of formula XIX in which W = OB, followed by
base-mediated {e.g NaOH) saponification and subsequent condensation of the free
carboxylic acid with either amines of general structure R®,R*NH or alcohols of general
10 structure R*OH in the presence of a coupling reagent such as the earlier mentioned
TBTU, HATU or PyBrOP and a tertiary base such as N, N-diisopropylethylamine.

Compounds represented by formula I-d-e, in which V = R: RN or R0, respectively,
can be obtained via nucleophilic mbsﬁq:ﬁon of a halogen such as Br, present in
compounds of formula XXI by amines of general structure RR°NH or alcohols of

15 general structure R*OH. In turn, the requisite tetrahydroquinoline of formula XXI can
be synthesized from a compound of formula XVII and a bromoacylchloride of general
structure XX, using art-known synthetic procedures.

n o RS R4 n RS R4
+ Br.Pg"/ vﬁr °
0 B 6 R3
Br R? Y ra RY N ra
cl R1 R1
n
XX:n=14 Xxa Id: V=R RN

I; V=RIQ
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Compounds represented by formula I-f-g, in which U = (sybstituted) heteroaromatic or
(substituted) phenyl, respectively, may be prepared via Suzuki coupling of (substifuted)
iodobenzoylderivatives of formula XXII with boronic acids of general formula XXIII-
a-b. ‘

Qg2 O,

X XXII-a U= (subst.)beteroarom I-f-g
: XXII-b U = (subst.)erom

In a typical experiment, an iodide of forrnula XXITI is reacted with a boronic acid of
formula XXIII-a-b in a solvent mixture such as dimethoxyethane/ethanol using cesium
fluoride and a palladium catalyst such as palladiumtetrakistriphenylphosphine or
tris(dibenzylideneacetone)dipalladinm at elevated temperature under a nitrogen
atmosphere. Addition of triphenylphosphine may accelerate the reaction and improve
the yield. The abovementioned reaction is described extensively in literature, See for
example: A. Suzuki, Acc. Chem. Res. 15:178, 1982; N. Miyaura, T. Ishiyama, H.
Sasaki, M. Ishikawa, M. Satoh and A. Suzuki, J. Am. Chem. Soc. 111:314, 1989.

Likewize, compounds represented by formula I-h wherein X = NH and Y is as
previously defined can be synthesized via the same methods as were described above
for compounds of general formula Ia-g in which X = 0.

RS R4
R6 u
\Y/
R3
R7 - T R2
R1

I-h
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Compounds represented by formula I-i-j in which X = C(0) or S(0); and Y =NH or O,
respectively, may be obtained via reaction of the corresponding acyl or sulfonyl
chlorides of formula XXV with amines of general structure R*NH; or alcohols of
general structure R°OH via the same method as was described earlier for the
preparation of compounds of formuia I-a.

RS R4 RS R4

sz RG\Y,X
Rs —_— R3
RY Y ra RY V' Cre
R1 R1
XX1v: Q=0H I4: Y=NH
XXv: Q=Cl ) I:Y=0

The requisite acyl or sulfonyl chlorides of formula XXV can be prepared from the
corresponding compounds of formula XXIV by treatment with e.g POCl;, PCls,
oxalylchloride, phosgene or SOCl, in solvents such as toluene, acetonitrile, or NN-
dimethylformamide, as is described extemsively in literature, See for example M.
Bonnat, M. Bradley and J.D. Kilbumn, Tetrahedron Lett. 37:5409, 1996; J.G. Montans,
G.M. Buckley, N. Cooper, H.J. Dyke and L. Gowers, Bioorg. Med. Chem. Lett,
8:2635, 1998; I. Hayler, P.D. Kane, D. LeGreand, F. Lugrin, K. Menear, R. Price, M.

Allen, X. Cockeroft, J. Ambler, K. Butler and K. Durren, Bioorg. Med. Chem. Lett.

10:1567, 2000.

Alternatively, compounds of formula XXIV in which X = C(O) can be used directly as
starting materials for the preparation of derivatives of formula I-i-j, using coupling

reagents as were mentioned previously.

For compounds represented by formula I-k-p, wherein X = C(O) or S(O); and Y = NH
or O and n = 1-4, art-known synthetic procedures can be followed.

A
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n RE_ R4 n Rs R4 RS, R4
0 R Ra ' '
RT rR2 N
. L= L L
I-k: W - R',R’N I'm W - R',R’N I.n: w = Rl.R,N'
I-l: W=R%0 In: W=R!O Ip: W= RIQ

¢ ¢ ¢
e gAY | o

Thus, preps;raﬁon of tetrahydroquinolines of formula I-k-1 can be accomplished by.
condensing an smine or alcohol represented by formula XXVI (¥ = NH or O,
respectively) with chlorides of general formula XXV using standard conditions. In a
5 similar approach, amines or aslcohols of formula XXVII can be utilized to prepare
compounds'of formula I-m-n. Finally, the use of the earlier mentioned boronic acids
XXIII leads to the preparation of compounds of formmla I-o-p via the earlier mentioned

"Suzuki coupling reaction.

10 Compounds of the present invention wherein X-Y is 2 bond, represented by formula I-
q, can be prepared directly from commercially available or easily preparable anilines of
formula XXVII via the reaction sequence Skraup, acylation and Friedel-Crafts
alkylation,

R3
R7 | R2

I-q XXVII
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In another approach, compounds represented by formula I-r in which X-Y is a bond
and U = (substituted) heteroaromatic or (substituted) phenyl, may be prepared via
Suzuki condensation of the corresponding 6-iodo tetrahydroquinoline derivatives of
formula XXIX with boronic acids of general formula XXIII, as was previously
mentioned. .

RS R4 RS, R4
v I
rovmm— P
R3 R3
RY N e RY V' re
. R1 R1

Ir . XXIX XX

The requisite iodide of formula XXXIX can be obtained from the comresponding amine
by means of the well-known Sandmeijer reaction. -

Some of the compounds of the invention, which can be in the form of a free base, 'may

. be isolated from the reaction mixture in the form of a pharmaceutically acceptable salt.

The pharmaceutically acceptable salts may also be obtained by treating the free base of
formula I with an organic or inorganic acid such as hydrogen chloride, hydrogen
bromide, hydrogen iodide, sulfuric acid, phosphoric acid, acetic acid, propionic acid,
glycolic acid, maleic acid, malonic acid, methanesulphonic acid, fumaric acid, succinic
acid, tartaric acid, citric acid, benzoic acid, and ascorbic acid.

The-compounds of the present invention possess at least one chiral carbon atom and
may therefore be obtained as pure enantiomers, or as & mixture of enantiomers, or as a

mixture of diastercomers. Methods for obtaining the pure enantiomers are well known

in the art, e.g crystallization of salts which are obtained from optically active acids and
the racemic mixture, or chromatography using chiral columns. For diastereomers,
straight phase or reversed phase columns may be used.

The compounds of the invention may form hydrates or solvates. It is known to those of
skill in the art that charged compounds form hydrated species when lyophilized with

7
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water, or form solvated species when concentrated in a solution with an appropriate
organic solvent. The compounds of this invention include the hydrates or solvates of
the compounds listed.

For selecting active compounds testing at 10° M must result in an activity of more than
20% of the maximal activity when FSH is used as a reference. Another criterion might
be the ECsp value which must be < 10 M, preferably < 107 M.

The skilled artisan will recognize that desirable ECsp values are dependent on the
compound tested. For example, a compound with an ECsp which is less than 10° M is
generally considered a candidate for drug selection. Preferably this value is lower than
107 M. However, 2 compound which has & higher ECsp, but is selective for the
particular receptor, may be even a better candidate.

Methods to determine receptor binding, as well as in vitro and in vivo assays to
determine biological activity, of gonadotropins are well known. In general, expressed
receptor is contacted with the compound to be tested and binding or stimulation or
inhibition of a functional response is measured.

To measure a functional response, isolated DNA encoding the FSH receptor gene,
preferably the human receptor, is expressed in suitable host cells. Such a cell might be
the Chinese Hamster Ovary cell, but other cells are also suitable. Preferably the cells
are of mammalian origin (Jia et al, Mol.Endocrin., 5:759-776, 1991).

Methods to construct recombinant FSH expressing cell lines are well known in the art
(Sambrook et al., Molecular Cloning: a Laboratory Mannal, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, latest edition). Expression of receptor is attained
by expression of the DNA encoding the desired protein. Techniques for site directed
mutagenesis, ligation of additional sequences, PCR, and construction of suitable
expression systems are all, by now, well known in the art. Portions, or all, of the DNA
encoding the desired protein can be constructed synthetically using standard solid
phase techniques, preferably to include restriction sites for ease of ligation. Suitable
control elements for transcription and translation of the included coding sequence can
be provided to the DNA coding sequences. As is well known, expression systems are
now available which are compatible with a wide variety of hosts, including prokaryotic
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hosts such as bacteria and eukaryotic hosts such as yeast, plant cells, insect cells,
mammalian cells, avian cells and the like.

Cells expressing the receptor are then contacted with the test compound to observe
binding, or stimulation or inhibition of a functional response.

Alternatively, isolated cell membranes containing the expressed receptor may be used
to measure binding of compound.

For measurement of binding, radioactively labeled or flucrescently labeled compounds
may be used. As reference compound humsan recombinant FSH can be used. In the
alternative also competition binding assays can be performed.

Another assay involves screening for FSH receptor agonist compounds by determining
stimulation of receptor mediated cAMP accumnlation. Thus, such a method involves
expression of the receptor on the cell surface of a host cell and exposing the cell to the
test compound. The amount of cAMP is then measured. The level of cAMP will be
reduced or increased, depending on the inhibitory or stimulating effect of the test
compound upon binding to the receptor.

In addition to direct measurement of e.g. cAMP levels in the exposed cell, cells lines
can be used which in addition to transfection with receptor encoding DNA are also
transfected with a second DNA encoding a reporter gene the expression of which
responds to the level of cAMP. Such reporter genes might be cAMP inducible or might
be constructed in such a way that they are connected to novel cAMP responsive
clements. In general, reporter gene expression might be controlled by any response
element reacting to changing levels of cAMP. Suitable reporter genes are e.g. LacZ,
alkaline phosphatase, firefly luciferase and green fluorescence protein. The principles
of such transactivation assays are well known in the art and are described e.g. in
Stratowa, Ch., Himmler, A. and Czemilofsky, A.P., (1995) Curr.Opin.Biotechnol.
6:574.

The present invention also relates to a pharmaceutical composition comprising a
tetrahydroquinoline derivative or pharmaceutically acceptable salts thereof having the
general formula I in admixture with pharmaceutically acceptable muxiliaries and
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. optionally other therapeutic agents. The auxiliaries must be “acceptable” in the sense of

being compatible with the other ingredits- of the composition and not deleterious to
the recipients thereof The pharmaceutical compositions may also comprise the
tetrahydroquinoline derivatives 1-acetyl-6-benzoylamino-4-(4-methylphenyl)-1,2,3,4- -
tetrahydro-2,2,4-trimethylquinoline, 1-acetyl-4-phenyl-1,2,3,4-tetrahydro-2,2,4,6-

tetramethyiquinoline, 1-acetyl-4-phenyl-1,2,3,4-tetrahydro-2,2,4,6,8-
pentamethylquinoline, 1-acetyl-6-methoxy-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinocline, 1-acetyl-6-trifluoroacetylamino-4-(4-methylphenyl)-1,2,3,4-

tetrahydro-2,2,4-trimethylquinoline, 1-acetyl-6-trifluoroacetylamino-4-phenyl-1,2,3,4-
tetrahydro-2,2,4-trimethylquinoline,  1-acetyl-4-(4-chlorophenyl}-1,2,3,4-tetrahydro-
2,2,4,6-tetramethylquinoline and  1-acetyl-4-(4-bromophenyl)-1.2,3,4-tetrahydro-
2,2,4,6-tetramethylquinoline. .

Comporitions include e.g. those suitsble for oral, sublingual, subcutsneous,

' intravenous, intramuscular, local, or rectal administration, and the like, all in unit

dosage forms for administration.

F;)r oral administration, the active ingredient may be presented as discrets units, such
as tablets, capsules, powders, granulates, solutions, suspensions, end the like. -

For parenteral administration, the pharmaceutical composition of the invention may be
presented in unit-dose or multi-dose containers, e.g. injection liquids in predetermined
amounts, for example in sealed vials and ampoules, and may slso be stored in a freeze

. dried (lyophilized) condition requiring only the addition of sterile Liquid carrier,. e.g.

water, prior to use,

Mixed with such pbarmaceutically acceptable auxiliaries, e.g. as described in the
standard reference, Gennaro, AR. et al,, Remington: The Science and Practice of
Pharmacy (20th Edition., Lippincott Williams & Wilkins, 2000, see especially Part 5:
Pharmacentical Manunfacturing), the active agent may be compressed into solid dosage

' units, such as pills, tablets, or be processed into capsules or suppositories. By means of

pharmaceutically acceptable liquids the active agent can be applied as a fluid
composition, ¢.g. a8 an injection preparation, in the form of a solution, suspension,
emulsion, or as a spray, e.g. a nasal spray.
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For making solid dosage units, the use of conventionsl additives such as fillers,
colorants, polymeric binders and the like is contemplated. In general any pharma-
ceutically acceptable additive which does not interfere with the function of the active
compounds can be used. Spitable carricrs with which the active agent of the invention
can be administered as solid compositions include lactose, starch, cellulose derivatives

- and the like, or mixtures thereof, used in suitable amounts. For parenteral

adminijstration, aqueous suspensions, isotonic saline solutions and sterile injectable

. solutions may be used, containing pharmaceutically acceptable dispersing agents

and/or wetting agents, such as propylene glycol or butylene glycol.

- The invention further includes 2 pharmaceutical composition, as hereinbefore

described, in combination with packeging material suitable for said composition, said
packaging material including instructions for the use of the composition for the use as
hereinbefore described.

The tetrahydroquinoline derivatives of the invention can also be administered in the
form of implantable pharmaceutical devices, consisting of a core of active material,
encased by a release rate-regulating membrane. Such implants are to be applied
subcutaneously or locally, and will release the active ingredient at an approximately
constant rate over relatively large periods of time, for instance from weeks to years.
Methods for the preparation of implantable pharmaceutical devices as such are known
in the art, for example as described in Buropean Patent 0,303,306 (AKZO Nobel N.V.).

The exact dose and regimen of administration of the active ingredient, or a
pharmaceutical composition thereof, will necessarily be dependent upon the therapeutic
effect to be achieved (treatment of infertility; contraception), and may vary with the
particular compound, the route of administration, and the age and condition of the
individual subject to whom the medicament is to be administered.

In general perenteral administration requires lower dosages than other methods of
administration which are more dependent upon absorption. However, & dosage for
humans preferably contains 0.0001-25 mg per kg body weight. The desired dose may
be presented as one dose or as multiple subdoses administ&ed al appropriate intervals

Yis
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throughout the day, or, in case of female recipients, as doses to be administered at
appropriate daily intervals throughout the menstrual cycle. The dosage as well as the
regimen of administration may differ between a femsle and a male recipient.

Thus, the compounds according to the invention can be used in therapy.

A further aspect.of the invention resides in the use of a tetrahydroquinoline derivative
compound having the general formula I for the manufacture of a medicament to be
ua.ed for the treatment of disorders responsive to FSH receptor mediated pathways,
preferably for the control of fertility, more preferably for the treatment of infertility or
to prevent fertility. The compounds accordmg to the invention can also be used for the
treatment of hormone-dependent disorders such as breast cancer, prostate cancer and
endometriosis.

The invention is illustrated by the following examples.

Examples

Example 1 _
1-Acetyl-6-(tert-butoxycarbonyl)amino-4-phenyl-1,2,3.4-tetrahydro-2,2 4-

trimethylquinoline _
(a)._6-(tert-Butoxycarbonyl)amino-1,2-dihydro-2,2 4-trimethylquinoline

A mixture of N-Boc-1,4-phenylenediamine (5.0 g) and iodine (1.3 g) in mesityl oxide
(25 ml) was stired at 100°C for 2 h. The reaction mixture was concentrated in vacuo

and the residue was chromatographed on ALO; (Alumina B, act. I) in

heptene/dichloromethane = 8/2 as eluent.
Yield: 2.9 g. MS-ESI: [M+H]" =289.2

(b). 1-Acetyl-6-{tert-butoxycarbonyl)amino-1,2-dihydro-2,2 4-trimethylquinoline

Acetyl chloride (11.1 ml) and acetic anhydride (11.1 ml) were added dropwise to a
solution of 6-(terz-butoxycarbonyl)amino-1,2-dihydro-2,2,4-trimethylquinoline (8.5 g)
in pyridine (22 ml) and dichloromethane (212 ml). After stirring for 18 h, the reaction
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mixture was washed with 2 M HCI and water. The organic layer was dried (MgSO,);
filtered and concentrated in vacuo. The residue was chromatographe.d on gilicagel in
heptane/ethyl acetate = 8/2 (v/v) as eluent.

Yield: 6.7 g MS-ESI: [M+H]" =331.2

(c). 1-Acetyl-6-amino-4-phenyl-1,2.3 4-tetrabydro-2.2 4-trimethylquinoline _

A mixture of 1-acetyl-6-(rerz-butoxycarbonyl)amino-2,2,4-trimethyl-1,2-
dihydroquinoline (2.4 g) and AICl; (9.5 g) in benzene (150 ml) was stirred at 70°C for
1 b The reaction mixture was cooled (0°C) and quenched with water and in addition a
solution of 2 M NaOH was added. The organic layer was separated, dried over MgSQO,,
filtered and concentrated in vacuo. The residue was chromatographed on silicagel in
heptane/ethyl acetate = 8/2 (v/v) as eluent. '

Yield: 1.6 g. MS-ESI: [M+H]* = 309.2

(@. 1-Acetyl-6-(tert-butoxycarbonyl)amino-4-phenyl-1.2,3,4-tetrahydro-2,2.4-
trimethylquinoline

A mixture of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline
(20 mg), (Boc)20 (30 mg) and N,N-diisopropylethylamine (20 1) in tetrahydrofuran (4
ml) was stirred at 60°C for 18 h. The reaction mixture was concentrated in vacuo and
the residue was chromatographed on silicagel in dichloromethane/methano] = 1/0 =>
95/5 (v/V) as eluent.

Yield: 8 mg. MS-ESI: [M+H] = 409.2

Example 2
6-Amino-}-butyryl-4-phenyl-1.2.3.4-tetrahydro-2 2 4-trimethylquinoline

(2). 6-(tert-Butoxycarbonyl)amino-1-butyryl-1.2-dihydro-2,2 4-trimethylquinoline

Butyryl chloride (185 1) was added dropwise to a solution of 6-(tert-
butoxycarbonyl)amino-1,2-dihydro-2,2,4-trimethylquinoline (50 mg) and a catalytic
amount of N,N-dimethylaminopyridine in pyridine (4 ml). After stirring for 18 h, the
reaction mixture was concentrated in vacuo. The residue was dissolved in ethy] acetate
and washed with water., The orgenic layer was separated, dried (MgSQO,) and
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concentrated in vacuo. The residue was chromatographed on silicagel in heptane/ethyl
acetate = 1/0 => 7/3 (v/v) as eluent.

Yield: 47 mg. MS-EST: [M+H]" = 359.4

(b). 6-Amino-1-butyryl-4-phenyl-1,2 3 4-tetrahydro-2,2.4-trimethylquinoline

A mixture of 1-butyryl-6-(ters-butoxycarbonyl)amino-1,2-dihydro-2,2,4-
trimethylquinoline (47 mg) and AIC]; (52 mg) in benzene (2 mi) was stirred at 60°C
for 6 h. The reaction mixture was cooled (0°C) and quenched with water and in
addition a solution of 2 M NaOH was added. The organic layer was separated, dried
over MgSO4 and concentrated in vacuo. The residue was purified by preperative
HPLC.

Yield: 10 mg. MS-ESL: [M+H]" = 337.2 ;HPLC: R, = 6.97 min. (method 1)

Example3 :
1-Acetyl-6-amino-4-(4-chlorophenyl)-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline

A mixture of 1-acetyl-6-(tert-butoxycarbonyl)amino-1,2-dihydro-2,2,4~
trimethylquinoline (25 mg) and AlCl; (35 mg) in chlorobenzene (2 ml) was stirred for
1 h. The reaction mixture was quenched with water and in addition a solution of 2 M
NaOH and ethyl acetate were added. The organic layer was separated, dried over
MgSO4 and concentrated in vacuo. '

Yield: 20 mg. MS-ESI: [M+H]* = 343.4; HPLC: R, = 6.16 min. (method 1)

Example 4

1- 1-6-ami 4-fluorophenyl)-1,2,3 4-tetrah 2,2 4-trimethylquinoline
Friedel-Crafts alkylation of fluorobenzene (2 ml) with 1l-acetyl-6-(tert-
butoxycarbonyl)amino-1,2-dihydro-2,2,4-trimethylquinoline (25 mg) in the presence of
AICl; (35 mg) was performed according to the method described in example 3.

Yield: 15 mg. MS-ESI: [M+H]" = 327.4; HPLC: R, = 5.63 min. (method 1)
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Example 5
1-&gtxl—G—amino—l,%,3.4-tetrahydro—4—(4—toloxl)-2,2,4—trimethyguimline
Friedel-Crafts alkylation of toluene (2 ml) with 1-acetyl-6-(tert-butoxycarbonyl)amino-

1,2-dihydro-2,2,4-trimethylquinoline (25 mg) in the presence of AlCl; (35 mg) was -
performed according to the method described in example 3. '

" Yield: 22 mg. MS-EST: [M+H]* = 323.2

Example 6

1-Acetyl-6-(4-chlorobenzoyl)amino-4-phenyl-1.2.3 4-tetrahydro-2,2 4-
trimethylquinoline

A mixture of I-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(10 mg), 4-chlorobenzoyl chloride (11 mg) and N, N-diisopropylethylamine (22 1) in
tetrahydrofuran (1 ml) was stirred for 18 h. The reaction mixture was concentrated in
vacuno, the residue was dissolved in ethyl acetate and washed with 0.5 HCI, water, 5%
aq. NaHCO;, water and brine. The organic layer was separated, dried (MgSO,) and
concentrated in vacuo. The residue was chromatographed on silicagel in heptene/ethyl
acetate = 1/0 => (/1 (v/v) as cluent.

Yield: 9.5 mg. MS-ESI: [M+H]" = 447.4; HPLC: R, = 10.87 min. (method 1)

Example 7
1-Acetyl-6-benzoylamino-4-phenyi-1,2.3.4-tetrahydro-2.2,4-trimethylquinoline
Acylation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline

(10 mg) with benzoyl chloride (9.1 mg) and N,N-diisopropylethylamine (22 1) in
tetrahydrofuran (1 ml) was performed according to the method described in example 6.

Yield: 1.2 mg. MS-ESI: [M+H]* = 413.4; HPLC: R, = 10.01 min. (method 1)

Example 8

1-Acetyl-4-phenyl-1,2.3.4-tetrahydro-6-{4-[trifluoromethyl]benzoy])amino-2.2 4-
trimethylquinoline

Acylation of I-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline
(10 mg) with 4-trifiuoromethylbenzoyl chloride (14 mg) and N,N-
diisopropylethylamine (22 1) in tetrahydrofuran (1 ml) was performed according to
the method described in example 6.
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Yield: 8.9 mg. MS-ESI: [M-+H]" = 481.4; HPLC: R, = 10.76 min. (method 1)

Example 9

1-Acetyl-6-(4-nitrobenzoyl)amino-4-phenyl-1,2,3,4-tetrahydro-2.2,4-
trimethylquinoline .

Acylation of 1-acetyl-G-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(10 mg) with 4-nitrobenzoy] chloride (12 mg) and N,N-diisopropylethylamine (22 1)
in tetrahydrofuran (1 ml) was performed according to the method described in example
6.

Yield: 8.2 mg. MS-ESI: [M+H]" = 458.4; HPLC: R, = 10.02 min. (method 1)

Example 10

1-Acetyl-4-phenyl-6-(4-n-propylbenzoyl)amino-1,2.3,4-tetrahydro-2,2,4-

Acylation of I-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline

(10 mg) with 4-n-propylbenzoyl chloride (12 mg) and N, N-diisopropylethylamine (22
1) in tetrahydrofiran (1 ml) was performed according to the method described in

example 6.

Yield: 6.7 mg. MS-ESI: [M+H]" = 455.4; HPLC: R, = 11.19 min. (method 1)

Example 11

I-Ml-ﬁj3-br0mo-g,6-dimethmbenzoxl)amino-4-gh11-1,2,3,4-tetrah¥dro-2,2,4-

A mixture of l-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline
(25 mg), 3-bromo-2,6-dimethoxybenzoic acid (23 mg), O-(7-azabenzotriazol-1-yl)-
N,N,N'N’-tetramethyluronium hexafluorophosphate (HATU) (68 mg) and N,N-
diisopropylethylamine (32 1) in dichloromethane (4 ml) was stirred for 18 h. The
reaction mixture was concentrated in vacuo, the residue was dissolved in ethyl acetate
and washed with 0.5 M HCI, water, 5% aq. NaHCO;, water and brine. The organic

. layer was dried (MgSO4) and concentrated in vacuo. The residue was chromatographed

on silicagel in heptane/ethyl acetate = 1/0 => 0/1 (v/v) as eluent.
Yield: 28 mg. MS-ESI: [M+H]" = 551.4; HPLC: R, = 3.75 min. (method 2)
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Example 12

1-Acetyl-4-phenyl-6-(4-phenylbenzoyl)amino-1,2,3 4-tetrshydro-2,2 4
trimethylquinoline _
Acylation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(11 mg) with 4-biphenylcarbony! chloride (16 mg) and N, N-diisopropylethylamine (22
pl) in tetrahydrofuran (1 mi) was performed according to the method described in
example 6.

Yield: 1.0 mg. MS-EST: [M#H]" = 489.4; HPLC: R, = 11.62 min. (method 1)

Example 13

1-Acetyl-6-(4-[4-chlorophenyl]benzoyl)amino-4-phenyl-1,2.3.4-tetrahydro-2,2.4-

trimethylquinoline

(a). l-Acetyl-6-(4-iodobenzoyl)amino-4- 1-1,2.3 4-tetrahydro-2,2,4-
trimethylquinoline _

A mixture of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrabydro-2,2,4-trimethylquinoline
(300 mg), 4-iodobenzoyl chloride (520 mg) end a catalytic amount of NN-
dimethylaminopyridine in pyridine (4 ml) was stixred for 18 b. The reaction mixture
was concentrated in vacuo, the residue was dissolved in ethyl acetate and washed with
saturated aq. NeHCOj, water and brine. The organic layer was dried (MgSO,) and

concentrated in vacuo.

Yield: 460 mg. MS-ESI: [M+H]" = 539.4; HPLC: R, = 10.98 min. (method 1)

(b). 1-Acetyl-6-(4-{4-chlorophenyl]benzoyl)amino-4-phenyl-1,2.3,4-tetrahydro-2,2,4-
trimethylquinoline

A mixture of l-acetyl-6-(4-iodobenzoyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (25 mg), 4-chlorobenzeneboronic acid (22 mg), cesium fluoride (14
mg), triphenylphosphine (5.0 mg) and tris(dibenzylideneacetone)dipalladium(0) (4.3
mg) in dimethoxyethane/ethanol 4:1 (5 ml) was stirred for 15 min. as nitrogen was
bubbled through the solution. After 3 h. at 80°C the reaction mixture was concentrated
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_in vacuo, the residue was dissolved in ethy] acetate and washed with 0.5 M HCI, water,

5% aq. NaHCOs;, water and brine. The organic leyer was dried (MgSO,) and
concentrated in vacuo. The residue was chromatographed on silicagel in heptane/ethyl
acetate = 1/0 => 0/1 (v/v) as eluent.

" Yield: 16 mg. MS-ESL: [M+H]" = 523.4; HPLC: R, = 4.40 min. (method 2)

'Example 14

1-4-phenyl-6-(4-[3-pyridyl]benzoyl)amino-1,2,3.4-tetrahydro-2.2.4-
Suzuki  crosscoupling of 1-acetyl-6-(4-iodobeiizoyl)amino-4-phenyl-1,2,3,4-
tetrahydro-2,2,4-trimethylquinoline (25 mg), pyridine-3-boronic acid-1,3-propanediol
cyclic ester (23 mg), cesium fluoride (14 mg), triphenylphosphine (5.0 mg) and
tris(dibenzylideneacetone)dipalladiom(0) (4.3 mg) in dimethoxyethane/ethanol 4:1
(v/v) (5 ml) was performed according to the method described in example 13.

Yield: 17 mg. MS-ESL: [M+H]" = 490.4; HPLC: R, = 7.11 min. (method 1)

Example 15

-Ace_t!l-d—phmxl-ﬁjz-phmxl- -methoxybenzoyl)amino-1 2,3,4-telrnh1dro—2,2,4-
trimethylquinoline

(a). 1l-Acetyl-6-(2-bromo-5-methoxybenzoyl)amino-4-phenyl-1,2,3.4-tetrahydro-2.2 4-
Condensation of 1-acetyl-6-amino-4-phenyl-1,2,3 4-tetrahydro-2,2 4-
trimethylquinoline (25 mg) with 2-bromo-5-methoxybenzoic acid (21 mg) under the
agency of HATU (68 mg) and N,N-diisopropylethylamine (32 1) in dichloromethane
(4 ml) was performed according to the method described in example 11.

Yield: 31 mg. MS-ESI: [M+H]" = 521.4; HPLC: R, = 3.74 min. (method 2)

(b). 1-Acetyl-4-phenyl-6-(2-phenyl-5-methoxybenzoyl)amino-1,2.3,4-tetrahydro-2,2 4-
trimethylquinoline
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Suzuki crosscoupling of 1-acetyl-4-phenyl-6-(2-bromo-5-methoxybenzoyl)amino-
1,2,3,4-tetrahydro-2,2, 4-rimethylquinoline (30 mg), benzeneboronic acid (25 mg),
cesium  fluoride (21 mg),  trphenylphosphine (7.0 mg) and
tris(dibenzylideneacetone)dipalladium(0) (6.0 mg) in dimethoxyethane/ethanol 4:1
(v/v) (5 ml) was performed according to the method described in example 13.

Yield: 23 mg. MS-BST: [M+H]" = 519.4; HPL.C: R, = 10.87 min. (method 1)

Example 16
1-Acetyl-4-phenyl-6-(2-phenyl-3 -methzlbenzoxl)ammo-l,g,3,4-teu'ah1dro-2,2,4-

mmethzlgumohne

(a). -AcetY_l-4-ph-Yl-5-(2-bromo-3-methxlbml Jamino- 1,2,3,4—tetmh@ 2.4
trimethylguinoline

Condensation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2.4-
trimethylquinoline (25 mg) with 2-bromo-3-methylbenzoic acid (19 mg) under the
agency of HATU (68 mg) and N,N-diisopropylethylamine (32 1) in dichloromethane
(4 ml) was performed according to the method described in example 11.

Yield: 16.3 mg. MS ESI: [M+H]" = 505.2; HPLC: R, = 3.80 min. (method 2)

(b). 1-Acetyl-4-phenyl-6-(2-phenyl-3-methylbenzoyl)amino-1,2,3,4-tetrahydro-2.2 4-
trimethylquinoline

Suzuki cross-coupling of 1-acetyl-4-phenyl-6-(2-bromo-3-methylbenzoyl)amino-
1,2,3,4-tetrahydro-2,2,4-trimethylquinoline (16 mg), benzeneboronic acid (25 mg),
cesium  fluoride (21 mg), triphenylphosphine (70 mg) and
tris(dibenzylideneacetone)dipalladium(0) (6.0 mg) in dimethoxyethane/ethanol 4:1
(v/v) (5 ml) was performed according to the method described in example 13.

Yield: 4.9 mg. MS-ESI: [M+H]" = 503.3; HPLC: R, = 4.61 min (method 2)
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Example 17

-toluenesulfonyl)amino-2.,2.4-

Sulfonylation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-

trimethylquinoline (10 mg) with -toluenesulfonyl chloride (12 mg) and N,N-
diisopropylethylamine (22 1) in tetrahydrofuran (25 ml) was performed according to
the acylation method described in example 6.

Yield: 9.8 mg. MS-ESI: [M+H]" = 463.4; HPLC: R, = 9.49 min. (method 1)

Example 18
1-Acetyl-4-phenyl-6-(phenylaminocarbonyl)amino-1,2,3 4-tetrahydro-2,2.4-
trimethylquinoline

A mixture of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(10 mg), phenyl isocyanate (3.0 mg) and N,N-diisopropylethylamine (22 1) in
tetrahydrofuran- (1 ml) was stirred for 18 h. The reaction mixture was concentrated in
vacuo, the residue was dissolved in ethyl acetate and washed with 0.5 M HCI, water,
5% ag. NaHCOj;, water and brine. The organic layer was dried (MgSO,) and
concentrated in vacuo. The residue was chromatographed on silicagel in heptane/ethyl
acetate = 1/0 => 0/1 (v/v) as eluent.

Yield: 3.8 mg, MS-EST: [M+H]" = 428.4; HPLC: R, = 10.39 min. (method 1)

Example 19
1-Acetyl-6-(tert-butylaminothiocarbonyl)aming-4-phenyl-1,2,3,4-tetrahydro-2,2.4-
Thiourea  formation of  1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrashydro-2,2,4-
trimethylquinoline (10 mg) with terr-butyl isothiocyanate (7.5 mg) and N,N-
diisopropylethylamine (22 1) in tetrehydrofuran (1 ml) was performed according to
the method described in example 18.

Yield: 0.50 mg. MS-ESI: [M+H]" = 424.4; HPLC: R, = 5.90 min. (method 1)
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Example 20
1-Acetyl-6-(4-tert-butylbenzyl)amino-4-phenyl-1;2,3.4-tetrahydro-2.2,4-

trimethylquinoline.trifluoroacetic acid

A mixture of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(10 mp), 4-(tert-butyl)benzylchloride (6.5 mg) and MN-diimpropyllethylamine (10 1)
in tetrahydrofuran (1 ml) was stirred at 50°C for 18 h. The reaction mixture was
concentrated in vacuo, the residuc was dissolved in ethyl acetate and washed with 0.5
HCIl, water, 5% ag. NaHCO3,, water and brine. The organic layer was dried (MgSO,)
and concentrated in vacuo. The residue was chromatographed on silicagel in
heptane/ethyl acetate = 1/0 == 0/1 (v/v) as eluent.

Yield: 3.1 mg. MS-BSI: [M+H]" = 455.4; HPLC: R, = 10.00 min. (method 1)

Example 21

1-Acetyl-4-phenyl-6-(3-phenylpropionyl)amino-1,2,3,4-tetrahydro-2,2.4-
irimethylquinoline

Acylation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(10 mg) with 3-phenylpropionyl chioride (11 mg) and N, NV-diisopropylethylamine (22

. 1) in tetrahydrofuran (1 ml) was performed according to the method described in

example 6. _
Yield: 1.2 mg. MS-ESI: [M+H]" = 441.4; HPLC: R; = 10.25 min. (method 1)

Example 22
1-Acetyl-6-(2-furoyl)amino-4-phenyi-1,2.3,4-t dro-2.2 4-trimethylquinoline

S

Acylation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline

(10 mg) with 2-furoyl chloride (8.5 mg) and MN-diisopmpylethylanﬁqe (22 1) in
tetrahydrofuran (1 ml) was performed according to the method described in exampls 6.

Yield: 7.7 mg. MS-ESI: [M+H]" = 403.4; HPLC: R, = 8.91 min. (method 1)



10

15

WO 03/004028 PCT/EPU2/07053

-36 -

Example 23
1-Acetyl-6-(isovaleryl)amino-4-phenyl-1,2.3.4-tetrahydro-2 2 4-trimethylquinoline

Acylation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(10 mg) with isovaleryl chloride (7.8 mg) and N,N-diisopropylethylamine (22 1) in
tetrahydrofuran (1 ml) was performed according to the method described in example 6.

Yield: 5.3 mg. MS-ESL: [M+H]" = 393.4; HPLC: R; = 9.35 min. (method 1)

. Example 24

1-Acetyl-6-(3-[ademantan-1-y] ionyl)amino-4-phenyl-1.2.3.4-tetrahydro-2.2 4-
Condensation of of 1-acetyl-6-amino-4-phenyi-1,2,3,4-tetrahydro-2,2 4-
trimethylquinoline (10 mg) with 3-(adameamtan-1-yI)propionic acid (10 mg) under the
agency of HATU (25 mg) and N,N-diisopropylethylamine (22 1) in dichloromethane
(1 ml) was performed accordms to the method described in example 11.

Yield: 6.7 mg. MS-ESI: [M+H]* = 499.4; HPLC: R, = 12.43 min_ (method 1)

Exsmple 25

1-Acetyl-6-(ethyl mealonyl)amino-4-phenyl-1,2,3 4-tetrahydro-2,2 4-trimethylquinoline

Acylation of 1-acetyl—6-amino—4—pheny1-1,'2,3,4-tetrahydro-2,2,4—trimethquuinoline

(150 mg) with ethyl malony! chloride (147 mg) and N,N-diisopropylethylamine (314
1) in tetrahydrofiran (8 ml) was performed according to the method described in

example 6.

Yield: 163 mg. MS-EST: [M+H]* = 423.2; HPLC: R, = 8.48 min. (method 1)

Example 26
1-Acetyl-6-([4-methoxybenzylaminojcarbonylmethylcarbonyl)amino-4-phenyl-1,2.3 4-
tetrahydro-2.2 4-trimethylquinoline

(a). l-Acetyl-6-(hydroxycarbonylmethylcarbonyl)amino-4-phenyl-1,2,3.4-tetrahydro-
2.2 A-trimethylquinoline

A 2 M NaOH solution was added dropwise to a stirred solution of 1-acetyl-6-(ethyl
malonyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline (161 mg) in
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dioxane/water 4:1 (v/v) (12 ml) until pH 14. After stirring for 3.5 b, the reaction
mixture was poured into water and extracted with sthyl acetate at pH 2. The organic
layer was washed with water and brine, dried (MgSO,) and concentrated in vacuo.

Yield: 163 mg. MS-ESI: [M+H]" = 395.2; HPLC: R, =7.43 min. (method 1)

(b).  1-Acetyl-6-([4-methoxybenzylaminolcarbonylmethylcarbonyl)amino-4-phenyl-
1,2,3 4-tetrahydro-2,2. 4-trimethylquinoline '
Condensation of 4-methoxybenzylamine (5.2 mg) with I-acetyl-6-(
hydroxycarbonylmethylcarbonyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2 4-
trimethylquinoline (10 mg), under the agency of HATU (19 mg) and NN-
diisopropylethylamine (16 1) in tetrahydrofuran (2 ml) was performed according to
the method described in example 11.

Yield: 7.3 mg. MS-ESI: [M+H]" = 514.4; HPLC: R, = 8.80 min. (method 1)

Example 27

1-Acetyl-6-([ethoxycarbonylmethylaminojcarbonylmethylcarbonyl)amino-4-phenyl-
1,2.3 4-tetrahydro-2,2 4-trimethylguinoline

Condensation of glycine ethyl ester HCl (53 mg) with 1-acetyl-6-(
hydroxycarbonylmethylcarbonyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (10 mg), under the agency of HATU (19 mg) and N,N-°
diisopropylethylamine (16 1) in tetrahydrofuran (2 ml) was performed according to
the method described in example 11.

Yield: 4.6 mg. MS-ESI: [M+H]" = 480.6; HPLC: R, = 7.94 min. (method 1)

Example 28

1- 1-6-([ N-ethyl-N-benzylamino]carbonylmethylcarbonyl)amino-4-phenyl-1,2.3.4-
tetrahydro-2.2, 4-trimethylquinoline

Condensation = of  MN-ethylbenzylamine (52 mg) with 1l-aceiyl-6-(
hydroxycarbonylmethylcarbonyl)amino-4-phenyl- 1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (10 mg), under the agency of HATU (19 mg) and N,N-
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diisopropylethylemine (16 1) in tetrahydrofuran (2 ml) was performed according to
the method described in example 11.

Yield: 7.3 mg. MS-ESI: [M+H]" = 512.6; HPLC: R, = 9.36 min. (method 1)

Example 29

5 . 1-Acetyl-6-(]2,4-difluorobenzylamino}methylcarbonyl)amino-4-phényl-1,2,3.4-

10

15

tetrahydro-2 2 4-frimethylquinoline

(a)- 1-Acetyl-6-(bromoacetyl)amino-4-phenyl-1,2.3,4-tetrahydro-2.2 4-

. trimethylquinoline

Acylation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(130 mg) with bromoacetyl chloride (69 1) andN,N-diisopropylethylamine (121 1) in

" dichloromethane (10 ml) was performed according to the method described in example

6.
Yield: 151 mg. MS-ESI: [M+H]" = 431.2

(). 1l-Acetyl-6-([2,4-difluorobenzylaminojmehtylcarbonyl)amino-4-phenyl-1.2,3.4-
tetrahydro-2,2 4-trimethylquinoline

A mixture of 1-acetyl-6-(bromoacetyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2 4-
trimethylquinoline (10 mg), 2,4-difluorobenzylamine (6.0 mg) and NN-
diisopropylethylamine (10 1) in dioxane (2 ml) was stirred at 40°C for 18 h. The
reaction mixture was concentrated in vacuo. The residue was ‘chromatographed on
silicagel in dichloromethane/methanol =1/0 => 95/5 (v/v) as eluent.

Yield: 5.5 mg. MS-EST: [M+H]" = 492.4; HPLC: R, = 6.74 min. (method 1)

Example 30

1-Acetyl-6-([4-{1-phenyl}-piperazinyllmethylcarbonyl)amino-4-phenyl-1,2.3 4-
tetrahydro-2,2 4-trimethylquinoline

N-Alkyletion of 1-phenylpiperazine (7.0 1) with 1-acetyl-6{bromoacetyl)amino-4-
phenyl-1,2 3 4-tetrahydro-2,2,4-trimethylquinoline (10 mg) and N,N-
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diisopropylethylamine (10 1) in dioxane (2 ml) was performed according to the
method described in example 29.
Yield: 8.4 mg. MS-ESL: [M+H]" = 511.4; HPLC: R, = 7.01 min. (method 1)

Example 31

1-Acetyl-6-([N-morpholino Imeﬂxxlcarbonxllmno-fl-phmxl-l,2,3,4-tetrahm 2.4-
trimethylquinoline
N-Alkylation of morpholine (4.0 1) with 1lacetyl-6-(bromoacetyl)amino-4-phenyl-
1,2,3,4-tetrahydro-2,2,4-trimethylquinoline (10 mg) and N,N-diisopropylethylamine
(9.0 1) in dichloromethane (2 mI) was performed according to the method described in
example 29. '
Yieid: 10 mg. MS-ESI: [M+H]" = 436.4; HPLC: R = 5.64 min. (method 1)

Example 32
1-Acetyl-6-(2-thiophenemethylamino)carbonyl-4-phenyl-1,2.3.4-tetrahydro-2,2.4-

(a). 1,2-dihydro-2,2 4-trimethylquinoline-§-carboxylic acid methyl ester -

Skraup reaction of méthyl 4-aminobenzosate (5.0.g) and iodine (1.7 g) in mesityl oxide
(25 mt) was performed according to the method described in example 1.

Yield: 2.3 g. MS-ESI: [M+H]* = 232.2

(b). 1-Acetyi-1,2-dihydro-2.2 4-trimethylquinoline-6-carboxylic acid methyl ester

A mixture of 1,2-dihydro-2,2,4-trimethylquinoline-6-carboxylic acid methyl ester (2.3
g) and a catalytic amount of N,N-dimethylaminopyridine in acetic anhydride (60 ml)
was stirred at 100°C for 18 h. The reaction mixture was concentrated in vacuo, the
residue was dissolved in ethyl acetate and washed with water and brine. The organic
layer was dried (MgSO,) and concentrated in vacuo. The residue was chromatographed
on silicagel in heptane/ethyl acetate = 1/1 => 1/9 (v/v) as eluent.

Yield: 23 g.

ﬂy
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(c). l-Acetyl-4-phenyl-1,2 3 4-tetrahydro-2.2 4-trimethylquinoline-6-carboxylic _acid
methyl ester

Friedel-Crafts alkylation of benzene (60 ml) with 1l-acetyl-1,2-dihydro-2,2,4-
trimethylquinoline-6-carboxylic acid methy! ester (2.3 g) in the presence of AlCl, (4.4
g) was performed according to the method described in example 3.

Yield: 1.2 g. MS-ESI: [M+H]" = 352.4; HPLC: R; = 9.72 min. (method 1)

(d). 1-Acetyl-4-phenyl-1.2 3 4-tetrahydro-2,2 4-trimethylquinoline-§-carboxylic acid

A 2 M NaOH solution was added dropwise to a stirred solution of 1-acetyl-4-phenyl-
1,2,3,4-tetrahydro-2,2,4-trimethylquinoline-6-carboxylic acid methyl ester (1.2 g) in
dioxane/water 4:1 (v/v) (50 ml) until pH 12. After stirring for 18 h, the reaction
mixture was poured into water and extracted with ethyl acetate at pH 2. The organic
layer was washed with water and brine, dried (MgSO,) and concentrated in vacuo.

Yield: 891 mg. MS-ESI: [M+H]" = 338.2

(¢). 1-Acetyl-6-(2-thiophenemethylamino)carbonyl-4-phenyl-1,2,3 4-tetrahydro-2,2,4-
Condensation of 2-thiophenemethylamine (5.0 mg) with 1-acetyl-4-phenyl-1,2,3,4-
tetrahydro-2,2,4-trimethylquinoline-6-carboxylic acid (10 mg), uner the agency of
HATU (23 mg) and N,N-diisopropylethylamine (19 1) in dichloromethane (2 ml) was
performed a;:cording to the method described in example 1.

Yield: 3.0 mg. MS-ESI: [M+H]" = 433.4; HPLC: R, = 9.28 min. (method 1)

Example 33
1-Acetyl-6-(2-[4-methoxyphenyllethylamino)carbonyl-4-phenyl-1.2.3.4-tetrahydro-

2,2 4-trimethylquinoline
Condensation of 2-(4-methoxyphenyl)ethylamine (6.1 mg) with 1-acetyl-4-phenyl-
1,2,3,4-tetrahydro-2,2,4-trimethylquinoline-6-carboxylic acid (10 mg), under the
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agency of HATU (23 mg) and N, N-diisopropylethylamine (19 1)) in dichloromethane
(2 mi) was performed according to the method described in example 11.
Yield: 9.9 mg. MS-ESI: [M+H]" = 457.4; HPLC: R, =9.34 min. (method 1)

Example 34

1-Acetyl-6-(3-isopropoxypropylamino)carbonyl-4-phenyl-1,2.3,4-tetrahydro-2 2 4-

trimethylguinoline

Condensation of 3-isopropoxypropylamine (5.2 mg) with 1-acetyl-4-phenyl-1,2,3,4-
tetrahydro-2,2,4-trimethylquinoline-6-carboxylic acid (10 mg), under the agency of
HATU (23 mg) and N, N-diisopropylethylamine (19 1) in dichloromethane (2 ml) was
performed according to the method described in example 11.

Yield: 8.8 mg. MS-ESI: [M+H]* = 437.4; HPLC: R, = 8.80 min. (method 1)

Example 35

' 1-Acetyl-6-(2-[methylthio]ethylamino)carbonyl-4-phenyi-1,2,3,4-tetrahydro-2.2 4-

tomethylquinoline

Condensation of 2-(methylthio)ethylamine (4.1 mg) with 1-acetyl-4-phenyl-1,2,3,4-
tetrahydro-2,2,4-trimethylquinoline-6-carboxylic acid (10 mg), under the agency of
HATU (23 mg) and N,N-diisopropylethylamine (19 1) in dichloromethane (2 m]) was
performed according to the method described in example 11.

Yield: 10 mg. MS-ESI: [M+H]" = 411.4; HPLC: R, = 3.33 min. (method 2)

Example 36

1-Acetyl-6-(4-methoxybenzyloxy)carbonyl-4-phenyl-1,2,3,4-tetrahydro-2.2 4-
Condensation of 4-methoxybenzylalcohol (6.2 mg) with 1-acetyl-4-phenyi-1,2,3,4-
tetrahydro-~2,2,4-trimethylquinoline-6-carboxylic acid (10 mg), under the agency of
HATU (23 mg) and N,N-diisopropylethylamine (19 1) in dichloromethane (2 ml) was
performed according to the method described in example 11.

Yield: 7.2 mg. MS-ESI: [M+H]" = 458.4; HPLC: R, = 3.90 min. (method 2)

27
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Example 37 .
1-Acetyl-6-(4-phenylbenzoyl)oxy-4-phenyl-1,2,3 4-tetrahydro-2,2 4-trimethylquinoline

(2). 1.2-Dihydro-6-methoxy-2,2.4-trimethylquinoline
Skraup reaction of 4-anisidine (5.0 g) and iodine (1.7 g) in mesityl oxide (25 ml) was
performed according to the method described in example 1.

Yield: 2.3 g. MS-ESI: [M+H]" =204.2

(b). 1-Acetyl-1,2-dihydro-6-methoxy-2.2 4-trimethylquinoline
Acetyl chloride (8 ml) was added dropwise to a cooled (0°C) solution of 1,2-dihydro-6-
methoxy-2,2,4-trimethylquinoline (1.7 g) and a catalytic amount of NN-
dimethylaminopyridine in pyridine (60 ml). After stirring for 18 h, the reaction mixtire
was concentrated in vacuo. The residue was dissolved in dichloromethane and washed
with 1 M HCI, water, 5% aq. NaHCO,, water and brine. The organic layer was dried
(MgS0O,) and concentrated in vacuo. The residue was chromatographed on silicagel in
dichloromethane as eluent.

Yield: 1.8 g. MS-ESI: [M+H]' =246.2

. {c). 1-Acetyl-6-methoxy-4-phenyl-1,2.3.4-tetrahydro-2,2 4-trimethylquinoline

Fiedel-Crafts alkylation of benzene (25 ml) with 1-acetyl-1,2-dihydro-6-methoxy-
2,2, 4-trimethylquinoline (1.8 g) in the presence of AICl; (3.0 g) was performed
according to the method described in example 3.

Yield: 1.9 g. HPLC: R, =9.62 min_ (method 1)

(d). 1-Acetyl-6-hydroxy-4-phenyl-1,2,3.4-tetrahydro-2,2 4-trimethylquinoline

Boron tribromide (1.30 ml) was added dropwise to a cooled (0°C) solution of 1-acetyl-
6-methoxy-4-phenyl-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline (0.9 g) in
dichloromethane (75 ml). After stirring for 18 b, the reaction mixture was poured into
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water and extracted with ethyl acetate, The organic layer was washed with water, 5%
aq. NaHCO; and water, dried (MgSO,) and concentrated in vacuo.
Yield: 950 mg. MS-ESL [M+H]" = 310.2; HPLC: R, = 8.41 min. (method 1)

(e). 1-Acetyl-4-phenyl-6-(4-phenylb Doxy-1,2.3 4-tetrahydro-2.2 4-

‘trimethylquinoline

Acylation of 1-acetyl-6-hydroxy-4-phenyl-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline
(10 mg) with 4-biphenylcarbonyl chloride (14 mg) and N,N-diisopropylethylamine (28

1) in tetrahydrofuran (1 ml) was performed according to the method described in
example 6. ’

Yield: 8.2 mg. MS-ESI: [M+H]" = 490.4; HPLC: R; = 12.81 min. (method 1)

Example 38 ) .
1-Acetyl-6-(tert-butylacetyoxy-4-phenyl-1,2,3,4-tetrahydro-2,2.4-trimethylquinoline
Acylation of 1-acetyl-6—hydroxy—4—phyI-l,2,3,4-teu'nhydro-2,2.4-timethquuinoline
(10 mg) with tert-butylacetyl chloride (9.0 1) andN,N-diisopropylethylamine (28 1)
in tetrahydrofuran (1 mi) was performed according to the method described in example
6.

Yield: 3.9 mg. MS-ESI: [M+H]" = 408.4; HPLC: R, = 11.28 min. (method 1)

Example 39

1-Acetyl-6-(cyclo ImethylJoxy-4-phenyl-1,2 3 4-tetrahydro-2,2 4~
trimethylquinoline '

A mixture of 1-acetyl-6-hydroxy-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(20 mg), cesium carbonate (63 mg), tetrabutylammonium bromide (29 mg) and
chloromethylcyclopropane (8.4 1) in acetonfrile (1 ml) was stirred at 50°C for 18 h
The reaction mixture was concentrated in vacuo and the residue was chromatographed
on silicagel in beptane/ethyl acetate = 1/0 => 6/4 (v/v) as cluent.

Yield: 10 mg. MS-ESI: [M+H]" = 364.2; HPLC: R, = 10.73 min. (method 1)
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Example 40

1-Acetyl-6-(3-pyridylmethyoxy-4-phenyl-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline
Alkyiation of 1-acetyl-6-hydroxy-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(20 mg) with 3-picolylchloride.HCl (12 mg), cesium carbonate (63 mg) and
tetrabutylammonium bromide (30 mg) acetonitrile (1 ml) was performed according to
the method described in example 39.

Yield: 10 mg: MS-ESI: [M+H]" = 401.2; HPLC: R, = 8.40 min. (method 1)

Example 41
1-Acetyl-6-ethyi-4-phenyl-1,2,3 ,4—tetrah1d_ro—2,2,4-t1imethy§g‘nqline

(a). 1,2-Dihydro-6-ethyl-2,2.4-trimethylquinoline
Skraup reaction of p-ethylaniline (1.0 g) and iodine (0.34 g) in mesityl oxide (5 ml)
was performed according to the method described in example 1.

Yield: 800 mg. MS-ESI: [M+H]" =202.2

(b). 1-Acetyl-6-cthyl-1.2,3 4-tetrahydro-2.2 4-trimethylquinoline "

Acylation of 1,2-dihydro-6-ethyl-2,2,4-trimethylquinoline (800 mg) with acetyl
chloride (3.5 ml) and a catalytic amount of N,N-dimethylaminopyridine in pyridine (25
ml) was performed according to the method described in example 37.

Yield: 410 mg. MS-ESE: [M+H]" =244.2

(c). 1-Acetyl-6-ethyl-4-phenyl-1.2 3 .4-tetrehydro-2.2 4-trimethylquinoline

Friedel-Crafis alkylation of benzene (10 ml) with 1-acetyl-G-ethyl-1,2,3,4-tetrahydro-
2,2 4-timethylquinoline (410 mg) in the presence of AICly (710 mg) was performed
according to the method described in example 3.

Yield: 407 mg. MS-ESL: [M+H]" =322.4
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Example 42 _
1-Acetyl-6-(1,1’-biphenyl)-4-phenyl-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline

(a). 1-Acetyl-6-iodo-4-phenyl-1,2.3 4-tetrahydro-2,2 4-trimethylquinoline

A sodium nitrite solution (31 mg) -was added dropwise to a cooled (0°C) solution of 1-
acety]l-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline (128 mg) and
sulfuric acid (82 mg) in water (2.ml). After stirring at 0°C for 15 min, a potassium
iodide solution (105 mg) was added. After stirring for 18h, the reaction mixture was
poured into dichloromethane. The organic layer was separated and washed with 5% aq.
sodium thiosulfate and water, dried (MgSO4) and concentrated in vacuo.

Yield: 160 mg. MS-ESI: [M+HJ" = 420.0

(b). 1-Acetyl-6-(1,1’-biphenyl-yl}-4-phenyl-1,2.3,4-tetrahydro-2, 2 4-trimethylquinoline
Suzuki  cross-coupling of l-acetyl-6-iodo-4-phenyl-1,2,34-tetrahydro-2,2,4-
trimethylquinoline (20 mg), (1,1°-bipheny]}~4-yl)boronic acid (28 mg), cesium fluoride
(15 mg), triphenylphosphine (5 mg) and tris(dibenzylideneacetone)dipalladiumn(Q) (4.5

&2 -

mg) in dimethoxyethane/ethanol 4:1 (v/v) (5 mi) was performed according to the _

method described in example 13,

Yield: 16 mg. MS-ESI: [M+H]" = 446.4; HPLC: R, = 6.84 min. (method 2)

Example 43 . .
1-Acetyl-6-(4-chlorophenyl)-4-phenyl-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline
Suzuki  cross-coupling of 1-acetyl-ﬁ-iodo—l4—phmyl-1,2,3,4—teu'lhydro-2,_2,4—
trimethylquinoline (20 mg), 4-chlorophenylboronic acid (22 mg), cesium fluoride (15
mg), triphenylphosphine (5 mg) and tris(dibenzylideneacetone)dipalladium(0) (4.5 mg)
in dimethoxyethane/ethanol 4:1 (v/v) (5 ml) was performed sccording to the method
described in example 13.

Yield: 8.6 mg. MS-BSL: [M+H]" = 404.4; HPLC: R, = 5.94 min. (method 2)
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Example 44
1-Acetyl-6-amino-4-phenyl-1,2,3.4-tetrahydro-2,2 4, 7-tetramethylquinoline

(a). 1-Acetyl-6-amino-1,2-dihydro-2,2.4,7-tetramethylquinoline

A mixture of N—Boo-z-methyl-l,ti-phylenedi.amine (2.3 g), magnesium sulfate (6.3
g), 4-tert-butylcatechol (100 mg) and iodine (300 mg) in acetone (15 ml) was stirred at
refiux for 20 h. The reaction mixture was cooled to r.t. and filtered. The filtrate was
concentrated in vacuo and the residue was chromatographed on SiQ; with
heptane/ethyl acetate = 1/0 = 3/1 (viv) as eluent. The product, 6-{fert-
butt;xycarboﬁYDamim-l,2—dihydro-2,2,4,7-telnmeﬂ1quuinoline, was acylated with
acetyl chloride (1.0 ml) in a mixture of pyridine (1.0 ml) and toluene (10 ml). After
stirring for 1 h, the reaction mixture was washed with 3% aq. citric acid and water. The
organic layer was dried (MgSO,) and concentrated in vacuo. The residue was
chromatographed on silicagel in heptane/ethyl acetate = 1/0 => 3/1 (v/v) as eluent.

Yield: 350 mg. MS-BSL: [M+H]* = 345.4

" (b). 1-Acetyl-6-amino-4-phenyl-1.2,3 4-tetrshydro-2 2 4,7-tetramethylquinoline

AICl, (266 mg) was added to a heated (70°C) solution of 1-acetyl-6-gmino-1,2-dihydro-
2,2,4,7-tetramethylquinoline (100 mg) in benzene (10 ml). After 3 h, the mixture was
cooled and concentrated in vacuo. The residue was dissolved in ethyl acetate and
washed with water. The organic layer was separated, dried (MgSQO,) and concentrated in
vacuo. The residue was chromatographed on silicagel in heptane/ethyl acetate = 1/0 =>
3/1 (v/v) as eluent. '

Yield: 75 mg. MS-BSI: [M+H]" =323.4

Example 45

1-Acetyl-6-(4-phenylbenzoyl)amino-4-phenyl-1.2,3 4-tetrahydro-2.2.4.7-
tetramethylquinoline

Acylation of 1-acetyl-6-amino-4-phenyi-1,2,3,4-tetrahydro-2,2,4,7-
tetramethylquinoline (20 mg) with 4-biphenylcarbonyl chioride (100 mg) and pyridine
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(100 1) in tetrahydrofuran (5 ml) was performed according to the method described in
example 6.
Yield: 24 mg, MS-EST: [M+H]" = 503.4

Example 46

1-Acetyl-6-(4-phenylbenzoyl)amino-8-methoxy-4-phenyl-1.2,3.4-tetrghydro-2.2 4-

trimethylquinoline

I
(a). 1-Acetyl-6-amino-8-methoxy-4-phenyi-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline
Skraup reaction of N-Boc-3-methoxy-1,4-phenylenediamine (450 mg), magnesium
sulfate (1.0 g), 4-tert-butylcatachol (10 mg) and iodine (20 mg) in acetone (10 ml),
acylation of the product with acetyl chloride (250 1) and pyridine (250 1) in toluene
(10 ml) and subsequent Friedel-Crufis alkylation with AlCly (266 mg) were performed
according to the methods discribed in example 44.

Yield: 71 mg. MS-BST: [M+H]" =339.4

(b). 1-Acetyl-6-(4-phenylbenzoyl)amino-8-methoxy-4-phenyl-1,2 3.4-tetrahydro-2,2.4-
trimethylquinoline

Acylation of 1-acetyl-6-amino-8-methoxy-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (20 mg) with 4-biphenylcarbonyl chloride (100 mg) and pyridine
(100 1) in tetrahydrofuran (5 ml) was performed according to the method described in
example 6. :

Yield: 25 mg. MS-ESI: [M+H]" = 519.4

Example 47

1-Acetyl-6-(2-furoyl)amino-1,2,3.4-tetrahydro-4-toloyl-2,2. 4-trimethylquinoline

Acylation of 1-acetyl-6-amino-4-toloyl-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline (10
mg) with 2-furoy! chloride (8.1 mg) and N,N-diisopropylethylamine (20 1) in
tetrahydrofuran (1 m1l) was performed according to the methed described in example 6.

Yield: 12 mg. MS-ESI: [M+H]" =417.4; HPLC: R, = 4.90 min. (method 2)
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Example 48
1-Acetyl-6-(4-phenylbenzoyl)amino-1,2,3 ,A-tetrahydro-4-toloyl-2,2 4-trihethylguinoline

Acylation of 1-acetyl-6-amino-4-toloyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline (10
mg) with 4-biphenylcarbonyl chloride (14 mg) and N,N-diisopropylethylamine (20, 1)
in tetrahydrofuran (1 ml) was performed according to the method described in example
6.

Yield: 9.3 mg. MS-BSI: [M+H]" = 503.4; HPLC: R, = 6.08 min. (method 2)

Example 49 .

1-Acetyl-6-(ethyl malonyl)amino-1,2,3.4-tetrahydro-4-toloyl-2,2,4-trimethylquinoline
Acylation of 1-acetyl-6-amino-4-toloyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline (10
mg) with ethyl malonyl chloride (9.4 mg) and N,N-diisopropylethylamine (20 1) in
tetrahydrofuran (1 ml) was performed according to the method described in example 6.

Yield: 12 mg. MS-EST: [M+H]" = 437.4; HPLC: R, =4.71 min. (method 2)

Example 50

1-Acetyl-6-(3,5-dibromobenzoyl)amino-4-phenyi-1.2,3 4-tetrahydro-2,2.4-
trimethylquinoline :

HATU  condensation of 1-acetyl-6-amino-4-phenyl-1,2,3.4-tetrahydro-2,2,4-
trimethylquinoline (10 mg) with 3,5-dibromobenzoic acid (10 mg) and NN-
diisopropylethylamine (22 1) in tetrahydrofuran (1- ml) was performed according to
the method described in example 11.

Yield: 15.9 mg. MS-ESI: [M+H]" = 470.9; HPLC: R, = 10.11 min. (method 1)

Example 51
1-Acetyl-6-(5-bromo-2-methylaminobenzoyl)amino-4-phenyl-1,2,3.4-tetrahydro-2,2,4-
trimethylquinoline

HATU  condepsation  of I-acetyl-6-amino-4-phenyi-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (10 mg) with 5-bromo-2-metbylaminobenzoic acid (8.4 mg) and
N, N-diisopropylethylamine (22 1) in tetrahydrofuran (1 ml) was performed according
to the method described in example 11. ]

Yield: 13.2 mg. MS-ESL: [M+H]" = 522.1; HPLC: R, = 8.95 min. (method 1)
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Example 52

1-Acetyl-6«(3.4,5- mathoxxhenzoxllammo-ll-phenxl-1,2,3,4-teh'ahﬂr_o-2,2,4-
trimethylquinoline

Acylation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(10 mg) with 3,4,5-trimethoxybenzoyl chloride (12 mg) and NN-
diisopropylethylamine (22 1) in tetrahydrofumn {1 ml) was performed w.:o:rdlng to

- the method described in example 6.

Yield: 14.5 mg. MS-ESI: [M+H]" = 503.2; HPLC: R; = 11.26 min. (method 1)

Example 53

1-Acetyl-6-(3,5-dichloro-2 6-dimethoxybenzoyl)amino-4-phenyl-1,2.3.4-tetrahydro-
2,2.4-trimethylquinoline

HATU condensation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-

trimethylquinoline (10 mg) with 3,5-dichloro-2,6-dimethoxybenzoic acid (9.0 mg) and .

N N-diisopropylethylamine (22 1) in tetrahydrofuran (1 ml) was performed accordmg
to the method described in example 11.

Yield: 15.1 mg. MS-ESI: [M+H]" = 541.1; HPLC R, =10.92 min. (method 1)

Example 54

1-Acetyl-6-(2-acetyloxybenzoyl)amino-4-phenyl-1,2.3,4-tetrahydro-2,2.4-
trimethylquinoline

HATU  condensation of  l-acetyl-6-amino-4-phenyl-1,2;3,4-tetrahydro-2,2,4-
trimethylquinoline (10 mg) with 2-acetyloxybenzoic acid (6.0 mg) and NN-
diisopropylethylamine (22 1) in tetrahydrofuran (1 ml) was performed according to
the method described in example 11.

Yield: 1.1 mg. MS-ESIL: [M+H]* = 471.2; HPLC: R, = 14.35 min. (method 1)

Example §5
1-Acetyl-6-(2-acetamido-5-bromobenzoyl)amino-4-phenyi-1,2.3.4-tetrahydro-2,2 4-
trimethylquinoline

HATU  condensation of  1-acetyl-6-amino-4-phenyl-1,2.3 4-tetrahydro-2,2 4-
trimethylquinoline (10 mg) with 2-acetamido-5-bromobenzoic acid (6.0 mg) and N,N-
diisopropylethylamine (22 1) in tetrahydrofuran (1 ml) was performed according to
the method described in example 11.
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Yield: 2.3 mg, MS-ESL: [M+H]" = 530.2; HPLC: R; = 12.01 min. (method 1)

Example 56

1-Acetyl-6-(5-bromo-2-N, N-dimethylcarbamoylbenzoyl)amino-4-phenyl-1,2,3.4-
tetrahydro-2,2,4-trimethylquinoline _

HATU  condensation of l-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (10 mg) with 5-bromosalicylic acid (8.0 mg) and NN-
diisopropylethylamine (22 1) in tetrahydrofuran (1 ml)was performed according to
the method described in example 11.

Yield: 3.0 mg. MS-ESE: [M+H]" = 580.2; HPLC: R; = 12.53 min. (method 1)

Example 57

1-Acetyl-6-(2-[4-toloyloxy]benzoyl)amino-4-phenyl-1,2,3.4-tetrahydro-2,2 4-
trimethylquinoline

HATU  condensation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2.4- °
trimethylquinoline (10 mg) with 2-[4-toloyloxy]benzoic acid (8.0 mg) and NN-
diisopropylethylamine (22 1) in tetrahydrofuran (I ml) was performed according to
the method described in exarnple 11.

Yield: 8.0 mg. MS-ESI: [M-+H]" = 519.4; HPLC: R, = 13.11 min. (method 1)

Example 58 .

1-Acetyl-6-(2-methylsnifonyloxybenzoyl}amino-4-phenyl-1.2,3.4-tetrahydro-2,2.4-
trimethylquinoline

().  1-Acetyl-6-(2-methoxybenzoyl)amino-4-phenyl-1.2,3,4-tetrahydro-2.2 4-
trimethylquinoline

Acylation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(0.60 g) with 2-methoxybenzoyl chloride (1.0 g) and N,N-diisopropylethylamine (1.7
ml) in tetrahydrofuran (60 ml) was performed according to the method described in

example 6.

Yield: 0.65 g. MS-ESL: [M+H]* = 443.4
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(b). 1-Acetyl-6-(2-hydroxybenzoyl)amino-4-phenyl-1,2.3,4-tetrahydro-2.2,4-
trimethylquinoline

BBr; (069 ml) was added dropwise to a solution of 1-acetyl-6-(2-
methoxybenzoyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline (0.64 g)
in dichloromethane (40 mL). After stirring for 4 b, TLC indicated complete conversion.
Water was added to the reaction mixture and stirring was continued for 15 min. The
mixture was washed with 5% aq. NaHCO; and water. The organic layer was dried
(MgSO,) and concentrated in vacuo. The resulting product was used without further
purification.

Yield: 0.62 g. MS-ESL (M+H]" = 429.4

(¢). 1-Acetyl-6-(2-methylsulfonyloxybenzoyl)amino-4- 1-1,2,3 4-tetrahydro-2,2 4-
trimethylquinoline

Sulfonylation of 1-acetyl-6-(2-hydroxybenzoyl)amino-4-phenyl-1,2,3 4-tetrahydro-
2,2,4-trimethylquinoline (12 mg) with methylsulfonyl chloride (6.5 1l) was performed
in pyridine (1 ml). TLC analysis after stiring for-16 h showed conversion to a higher-
running product. The mixture was concentrated, the residue was dissolved in
dichloromethane and washed with water. The organic layer was dried (Nap;SO4) and
concentrated in vacuo. The crude product was purified by silica gel column
chromatography. Eluent: heptane/ethyl acetats = 8/2 (v/v).

Yield: 8.0 mg. MS-ESI: [M+H]* = 507.4; HPLC: R, = 5.03 min. (method 2)

Example 59
l-A-gxl-6-(2-|3,5-dimethylisoxazole-4—mlfonxl]o_:gxbenzoyl)amino-tl—p_hmyli,g,g,d_:
teirabydro-2.2 4-frimethylquinoline

Sulfonylation of 1-acetyl-G-(Z-hydroxybcnzoyl)mino-4-piienyl-1,2,3,4-tetrahydm—
2,2,4-trimethylquinoline (20 mg) with 3,5-dimethylisoxazole-4-sulfonyl chloride (27
mg) in pyridine (2 ml) was performed according to the method described in example
58.

Yield: 14 mg. MS-ESI: [M+H]" = 588.4; HPLC: R, = 14.46 min. (method 1)
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Example 60

- 1-Acetyl-6-(2-methoxycarbonylethylcarbonyloxybenzoyl)amino-4-phenyl-1.2.3.4-

tetrahydro-2.2 4-trimethylquinoline
Acylation of 1-acetyl-6-(2-hydroxybenzoyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4- -
trimethylquinoline (20 mg) with 3-carbomethoxypropionyl chloride (14 mg) and N,N-
diisopropylethylamine (40 pl) in tetrahydrofiran (2 ml) was performed accordmg to
the method described in example 6.

Yield: 21.4 mg, MS-BSI: [M+H]" =543.6; HPLC: R, = 6.98 min. (method 1)

Example 61
1-Acetyl-6-(2-] 5-methylisoxazole-3-carbonylloxybenzoyl}amino-4-phenyl-1.2.3.4-

tetrahydro-2.2 4-trimethylquinoline

Acylation of 1l-acetyl-6-(2-hydroxybenzoyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2 4-
trimethylquinoline (15 mg) with 5-methylisoxazole-3-carbonyl chloride (10 mg) and
N,N-diisopropylethylamine (30 pl) in tetrahydrofuran (1 ml) was performed according
to the method described in example 6.

Yield: 4.0 mg. MS-EST: [M+H]" = 538.4; HPLC: R; = 9.84 min. (method 1)

Example 62

" 1-Acetyl-6-(2-[2-oxazolidinone-5-methylJoxybenzoyl)emino-4-phenyl-1,2.3.4-

tetrahydro-2,2 4-trimethylquinoline -

Alkylation of 1-acetyl-6-(2-hydroxybenzoyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (20 mg) with 5-chloromethyl-2-oxazolidinone (7 mg), cesium
carbonate (63 mg) and tetrabutylammonium bromide (30 mg) in acetonitrile (1 ml) was
performed according to the method described in example 39. : '

Yield: 25 mg. MS-ESI: [M+H]" = 542.4; HPLC: R, = 8.21 min. (method 1)

Example 63

1-Acetyl-6-(2-[morpholino-4-carbonylloxybenzoyl)amino-4-phenyl-1.2,3 4-tetrahydro-
2.2 4-trimethylquinoline

Acylation of 1-acetyl-6-(2-hydroxybenzoyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (15 mg) with morpholino-4-carbonyl chloride (12 pl) and NN-
diisopropylethylamine (30 pi) in tetrahydrofuran (1 ml) was performed according to
the method described in example 6.
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Yield: 5.4 mg. MS-ESI: [M+H]" = 542.4; HPLC: R, = 10.02 min. (method 1)

Example 64

1-Acetyl-6-(2-phenylaminobenzoyl)amino-4-phenyl-1,2,3 4-tetrahydro-2,2,4-

trimethylquinoline

HATU ° condensation of  1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (15 mg) with N-phenylanthranilic acid (21 mg) and NN-
diisopropylethylamine (33 1) in tetrahydrofuran (1 ml) was performed according to
the method described in example 11. '

Yield: 5.8 mg. MS-ESI: [M+H]* = 504.4; HPLC: R, = 13.42 min. (method 1)

Example 65

1-Acetyl-6-(2-pyrrolidone-N-ethylearbonyl)amino-4-phenyl-1.2.3.4-tetrahydro-2,2 4~

trimethylquinoline

(2)._1-Acetyl-6-acryloylamino-4-phenyl-1,2 3,4-tetrahydro-2,2 4-trimethylquinoline

Acylation of I-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline
(0.12 g) with acryloyl chloride (39 ul) and N,N-diisopropylethylamine (0.21 ml) in
tetrahydrofuran (10 ml) was performed according to the method described in example
6. '

Yield: 0.13 g. MS-ESI: [M+H]" = 363.2

(b).1-Acetyl-6-(2- lidone-N-ethylcarbonyl)amino-4-phenyl-1,2 3.4-tetrahydro-
2,2 4-trimethylquinoline

To a mixture of 2-pyrrolidone (19 mg) and NaH (18 mg, 60% in oil) in THF (1 mL)
Wwas added 1-acetyl-6-acryloylamino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (8 mg) in THF (1 ml). After stirring for 18 h, TLC analysis

_indicated conversion into a higher-running product. The mixture was diluted with ethyl

acetate and washed with water, 0.5 N HC] and water. The organic layer was dried
(Na;SO4) and concentrated in vacuo. Purification was accomplished by silica gel
calumn chromatography, using heptane/ethyl acetate = 8/2 = 1/1 (v/v) as eluent.
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Yield: 4.6 mg. MS-BSI: [M+H]" = 448.4; HPLC: R, = 4.51 min. (method 2)

Example 66
1-Acetyl-6-(ethoxyethoxyethylcarbonyl)amino-4-phenyl-1,2,3.4-tetrahydro-2,2.4-

trimethylquinoline

Michael addition of 2-ethoxyetlianol (19 mg) and 1-acetyl-6-acryloylamino-4-phenyl-
1,2,3,4-tetrahydro-2,2 4-trimethylquinoline (8 mg) in THF (1 mL) was performed
according to the method described in example 65.

Yield: 1.0 mg. MS-ESI: [M+H]" = 453.4; HPLC: R, = 5.03 min. (method 2)

Example 67

1-Acetyl-6-(2-pyrroli one-N—methoxvcarbonYlmeﬂ'n lcarbonyl]}amino-4-phenyl-

1,2,3,4-tetrahydro-2.2 4-trimethylquinoline

Condensation of N-hydroxymethyk2-pymolidone (22 mg) and l-acetyl-6-
(hydroxycarbonylmethylcarbonyl)amino-4-phenyl-1,2,3,4-tetrshydro-2,2,4-
trimethylquinoline (15 mg) under the sgency of HATU (29 mg) and M-
dumpropylethylamme (33 1)in tetrahyd.roﬁ:ran (2 ml) was performed according to
the method described in example 11.

Yield: 4.6 mg. MS-ESI: [M+H]" = 478.4; HPLC: R;=5.53 min. (method 2)

Example 68
1-Acetyl-6-(tert-butylcarbamoyl-N-[2-ethoxy]carbonylmethylcarbonyl)amino-4-
phenyl-1,2.3.4-tetrahydro-2.2 4-trimethylquinoline

Condensation of tert-butyl-N-(2-bydroxyethyl)carbamate (29 pl) and 1l-acetyl-6-
(hydroxycarbonylmethylcarbonyl)amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (15 mg) under the agency of HATU (29 mg) and N.N-
diisopropylethylamine (33 1) in tetrahydrofuran (2 mil) was performed according to
the method described in example 11.

Yield: 11 mg. MS-ESI: [M+H]" = 538.4; HPLC: R, = 5.32 min. (method 2)
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- Example 69

1-Acetyl-6-(2-furylmethoxycarbonylmethylcarbonyl)amino-4-phenyl-1,2,3,4-
tetrabhydro-2,2 4-trimethylquinoline

Condensation of . furfuryl alcohol 17 1Y) apd 1-acetyl-6-
(hydroxycarbonylmethylcarbonyl)amino-4-phenyl-1 +2,3,4-tetrabydro-2,2,4-
trimethylquinoline (15 mg) under the agency of HATU (29 mg) and NN-
diisopropylethylamine (33 1) in tetrahydrofuran (2 ml) was performed according to
the method described in example 11. ]

Yield: 7.1 mg. MS-ESL: [M+H]" = 475.4; HPLC: R, = 5.30 min. (method 2)

Example 70
1-Acetyl-6-({cyclopropylmethylaminomethylcarbonyl)amino-4-phenyl-1,2.3.4-
tetrahydro-2,2.4-trimethylquinoline

Alkylation of cyclopropylmethylamine (4 1) with 1-acetyl-6{bromoacetyl)amino—4-
phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline (10 mg) and N,N-
diisopropylethylamine (13 1)in dichloromethane (1 ml) was performed according to
the method described in example 29.

Yield: 6.8 mg. MS-BSI: [M+H]" = 535.6; HPLC: R, = 6.29 min. (method 2)

Example 71

1-Acetyl-4-(2-methoxyphenyl)-6-(4-phenylbenzoyl)amino-1.2,3.4-tetrahydro-2.2.4-
trimethylquinoline '

(g).  1-Acetyl-6-(4-phenylbenzoyl)amino-1,2-dihydro-2,2 4-trimethylquinoline
1-Acetyl-6-(tert-butoxycarbonyl)amine-1,2-dihydro-2,2,4-trimethylquinoline (1.0 g)
was dissolved in a mixture of trifluoroacetic acid/CH;Cla (1/1, v/v, 25 ml) and stirred
for 2 h. The reaction mixture was concentrated in vacuo, diluted with ethyl acetate and
washed with 5% aq. NaHCQs. The organic layer was separated, dried (MgSO,) and
concentrated. The residue was dissolved in CH,Cl; (25 ml), N, N-diisopropylethylamine
(5.2 ml) and 4-phenylbenzoyl chloride (2.0 g) were added and the mixture was stirred
for 16 h. The mixturc was concentrated and chromatographed on silicagel in
heptane/ethyl acetate = 1/0 = 0/1 (v/v) as eluent. .
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Yield: 0.63 g. MS-EST: [M+H]" = 411.2

(b).  1-Acetyl-4-(2-methoxyphenyl)-6-(4-phenylbenzoyl)amino-1,2.3,4-tetrahydro-
2,2, A-trimethylquinoline and _1-acetyl-4-(4-methoxypheny])-6-(4-
phenylbenzoyl)amino-1,2,3 4-tetrahydro-2 2 4-trimethylguinoline

Friedel-Crafts alkylation of anisole (25 ml, stored on molecular sieves 3A) with 1-
acetyl-6-(4-phenylbenzoyl)amino-1,2-dihydro-2,2 4-trimethylquinoline (0.50 g) in the
presence of AICly (0.50 g) was performed according to the method described in
example 3. Purification by silica gel chromatography (eluent: heptane/ethyl acetate =
1/0 = 0/1, v,v) yielded the 2-methoxyphenyl-substituted derivative as minor product

and the 4—methoxyphenyl-substltuted derivative as the major product.

Yield: 46 mg. MS-ESI: [M+H]" = 518.0 (2-methoxyphenyl)
Yield: 0.20 g. MS-ESI: [M+H]" = 518.1 (4-methoxyphenyl)

Exnmple T2

1-Acetyl-4-(4-hydroxyphenyl)-6-( 4-ghmylb enzoyl)amino-1,2,3 4-tetrabrydro-2.2 4-

tnmethxlgumohne

To a cooled (0 °C) solution of Il-acetyl4{4-methoxyphenyl)-6-(4-
phenylbenzoyl)amino-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline (0.46 g) in CH;Cl
was added BBry under a nitrogen atmosphere. Complete conversion was reached after
stirring for 3 h at room temperature. The mixture was cooled, 1 M NaOH was added
until basic pH, subsequently ethyl acetate was added and the mixture was acidified
with 1 M HCL. The organic layer was separated, dried (MgSO,) and concentrated. The
residue was chromatographed on silicagel in heptane/ethyl acetate = 1/0 = 0/1 (v/v) as
eluent.

Yield: 0.13 g. MS-ESI: [M+H]" = 504.0

Example 73
1-Acetyl-6-(5-methylnicotinoyl)amino-4-phenyl-1,2.3 4-te1rahxdro—2 2.4-
trimethylquinoline

Condensation of 1-acetyl-6-amino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline (0.10 g) with 5-methyl nicotinic acid (0.13 g) under the agency of




15

WO 03/004028 PCT/EP02/07053

-57-

HATU (0.18 g) and N,N-diisopropylethylamine (0.28 ml) in dichloromethane (2 ml)
was performed according to the method described in example 11.

Yield: 0.12 g. MS-ESE [M+H]* =427.0

Example 74

CHO-FSH in vizro bioactivity

FSH activity of compounds were tested in Chinese Hamster Ovary (CHO) cells stably
transfected with the human FSH receptor and cotransfected with 8 cAMP responsive
element (CRE) / promotor directing the expression of a firefly luciferase reporter gene.
Binding of ligand to the Gs—coupled FSH receptor will result in an increase of cAMP,
which in turn will induce an increased tramsactivation of the luciferase reporter
construct. The luciferase signal was quantified using a luminescence counter. For test
compounds, ECs values (concentration of test compound causing half-maximal (50 %)
stimulation) were calculated. For that purpose the software program GraphPad PRISM,
version 3.0 (GraphPad software Inc., San Diego) was used.

Compounds of all examples had an activity (ECsp) of less than 10° M. The compounds
of examples 1, 6-13, 15, 16, 21-24, 30, 36, 37, 45, 46, 48, 50-53, 55, 57, 58, 61, 63 and
64 showed an ECsp of less than 107 M.

23
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Claims

A tetrahydroquinoline derivative compound according to Formula 1,

RS X
\Y/
R3
'I‘ R2

R? R
Formula I

or a pharmaceutically acceptable salt thereof, wherein
R! is formyl, (1-6C)alkylcarbonyl or (1-6C)alkylsulfonyl;
R and R® are H or (1-4C)alky];
R*is phm.yl'L
R’is (1-4C)alkyl;
Y-X is C(0)-0, §(0):-0, NHC(0)-0, NHC(S)-0, OC(0)-0, bond-0, C(0)-NH,’
S(0),-NH, NEC(O)-NH, NHC(S)}-NH, OC(0)-NH, bond-NH, NH-C(0), O-
C(O), NH-8(0),, or 0-8(0)z or X-Y is a bond;

. R®is H, except for Y-X is a bond, trifluoromethyl, (1-6C)alkyl, 1- or 2-

adamantyl(1-4C)alkyl, (2-6C)alkenyl, (2-6C)alicyny), (3-9C)heteroaryl, (3-
GC)cyclpalkyl, (2-6C)heterocycloalkyl, (1-4C)alkylthio(1-4C)alkyl, (6-
10C)aryl(1-4C)alkyl, (3-9C)heteroaryl(1-4C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl,
(2-6C)heterocycloalkyl(1 -46)a1ky1. R® R®-aminocarbonyl(1-4C)alkyl, R®,R®-
amino(1-4C)alkyl, R®-oxycarbonyl(1-4C)alkyl, R*-oxy(1-4C)alky], R®-
carbonyl(1-4C)alkyl or (6-10C)aryl \=»

R’ is H, (1-4C)alkyl, (1-4C)alkoxy, halogen, trifluoromethyl, cyano, nitro,
hydroxyl; and '

R® and/or R® is H, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (6-10C)aryl, (3-
9C)heteroaryl, (6-10C)aryl(1-4C)alkyl, (3-9C)heteroaryl(1-4C)alkyl, (3-
6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalicyl(1-4C)alkyl, (1-
4C)(di)alkylamino(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkylthio(1-
4C)alkyl, (1-4C)alkylcarbonylamino(1-4C)alkyl, (1-4C)alkoxycarbonyl(1- -
4C)alkyl, (1-4C)alkoxycarbonylamino(1-4C)alkyl, (3-6C)cycloalkyl, (2-
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6C)heterocyeloalkyl, or R® and R” may be joined in a (2-6C)heterocycloaliyl
ring for use in therapy.
A tetrehydroquinoline derivative compound according to Formula 1,

RE X
~y” . .
RY
N 2

“
Formula I

or a pharmacentically acceptable salt thereof, wherein
R! is formyl, (1-6C)alkylcarbonyl or (1-6C)alkylsulfonyl;
R? and R? are H or (1-4C)alkyl;
R? is phenyl{_
R is (1-4C)alkyl;
Y-X is C(0)-0, 5(0):-0, NHC(G)-0, NHC(S)-0, 0C(0)-0, bond-0, C(O)-NH,
S(0);-NH, NHC(0)-NH, NHC(S)-NH, OC(0)-NH, bond-NH, NH-C(0), O-
C(0), NH-8(0),, or O-8(0); or X-Y is a bond;
RS is H, except for Y-X is a bond, trifluoromethyl, (1-6C)alkyl, 1- or 2-
adamantyl(1-4C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-9C)heteroaryl, (3-
6C)cycloalkyl, (2-6C)heterocycloalkyl, (1-4C)alkylthio(1-4C)alkyl, (6-
10C)aryl(1-4C)alkyl, (3-9C)beteroaryi(1-4C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl,
(2-6C)heterocycloalkyl(1-4C)alkyl, R® R?-aminocarbonyl(1-4C)alkyl, R* R®-
amino(1-4C)alky], R*-oxycarbonyl(1-4C)alkyl, R®-oxy(1-4C)alky], R*-
carbonyl(1-4C)alkyl or (6-10C)aryl .
R’ is H, (1-4C)alky!, (1-4C)alkoxy, halogen, trifluoromethyl, cyano, nitro,
hydroxyl; and . :
R® and/or R? is H, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (6-10C)aryl, (3-
9C)heteroaryl, (6-10C)aryl(1-4C)alkyl, (3-9C)heteroaryl(1-4C)alkyt, (3-
6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, (1-
4C)(di)alkylamino(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkylthio(1-
4C)alkyl, (1-4C)alkylcarbonylamino(1-4C)alkyl, (1-4C)alkoxycarbonyl(1-
4C)alkyl, (1-4C)alkoxycarbonylsmino(1-4C)alkyl, (3-6C)cycloalkyl, (2-
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6C)heterocycloalkyl, or R® and R® may be joined in a (2-6C)heterocycloalkyl
ring with the proviso that the derivative is 1-acetyl-6-benzoylamino-4-(4-
methylphenyl)-1,2,3,4-tetrahydro-2,2 ,4-trimethylquinoline, 1-acetyl-4-phenyl-
1,2,3,4-tetrahydro-2,2,4,6~tetramethylquinoline, 1-acetyl-4-phenyl-1,2,3,4-
tetrahydro-2,2,4,6,8-pentamethylquinoline, 1-acetyl-6-methoxy-4-phenyl-1,2,3,4-
tetrahydro-2,2,4-trimethylquinoline, 1-acetyl-6-trifluoroacetylamino-4-(4-
methylphenyl)-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline, 1-acetyl-6-
trifluoroacetylamino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline, 1-
acetyl-4-(4-chlorophenyl)-1,2,3,4-tetrahydro-2,2,4,6-tetramethylquinoline and-1-
acetyl-4-(4-bromophenyl)-1,2,3,4-tetrahydro-2,2,4,6-tetramethylquinoline.

Thé. tetrahydroquinoline derivative compound of claim 2 ‘wherein Y-X is C(O)-

" “H, OC(O)-NH, of C(0)-C.

The tetraliydroquinoline decivative compound of claims 2 or 3 wherein Y-X is
C(O)NH. '

The tetrahydroquinoline derivative compound of claims 2-4 wherein R' is (1-
4C)alkylcarbonyl.

The tetrahydroquinoline derivative compound of claims 2-5 wherein R, R? and
R® are independently (1-4C)alkyl. -

The tetrabydroquinoline derivative compound of claims 2-6 wherein R® is (6-

- 10C)aryl, (3-9C)heteroaryl, (6-10C)aryl(1-4C)alkyl or (3-9C)heteroaryl(1-

4C)alkyl.

A pharmac.eutica.l composition comprising the compound of any one of claims 2-
7 and pharmaceutically suitable auxiliaries.

Use of the compound of any one of claims 2-8 or a pharmacentically acceptable
salt or solvate thereof for the manufacture of a medicament for the control of
fertility.
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AMENDED CLAIMS
[received by the International Bureau on 12 November 2002 (12.11.02)]

A tetrahrydroquinoline derivative compound according to Formula 1,

Formula I
or a pharmaceutically acceptable salt thereof, wherein .
R! is formyl, (1-6C)alkylcarbonyl or (1-6C)alkylsulfonyl;
R? and R? are H or (1-4C)alkyl;
R* is phenyl, optionally substituted with one or more substituents selected from
the group hydroxy, amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl,
(2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)(di)alkylamino.
R? is (1-4C)alkyl;
Y-X is C(0)-0, S(0):-0, NHC(0)-0, NHC(S)-0, OC(0)-0, band-0, C(0)-NH,
S(0);-NH, NHC(O)-NH, NHC(S)-NH, OC(0)-NH, bond-NH, NH-C(0), O-
C(0), NH-S(0)z, or O-S(0); or X-Y is & bond; :
R® is H, except for Y-X is a bond, trifluoromethyl, (1-6C)alkyl, 1- or 2-
adamantyl(1-4C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-9C)heteroaryl, (3-
6C)cycloalkyl, (2-6C)heterocycloalkyl, (1-4C)alkylthio(1-4C)alkyl, (6-
10C)aryl(1-4C)alkyl, (3-9C)heteroaryl(1-4C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl,
(2-6C)heterocycloalkyl(1-4C)alkyl, R®,R’-aminocarbonyl(1-4C)alkyl, R® R’-
amino(1-4C)alkyl, R"-oxycarbonyl(1-4C)alkyl, R®:-oxy(1-4C)alkyl, R*-
carbonyl(1-4C)alkyl or (6-10C)aryl, whereas if (6-10C)aryl is phenyl, phenyl
may be optionally substituted with hydroxy, amino, halogen, nitro,
trifluoromethyl, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy,
(1-4C)(di)alkylamino, (6-10C)aryl, (6-10C)aryloxy, (6-10C)aryl(1-4C)alkoxy,
(3-9C)heteroaryl, (3-9C)hetervaryloxy, (3-9C)heteroaryl(1-4C)alkoxy, (1-
4C)alkylcarbonylamino, (1-4C)alkylcarbonyloxy, (3-6C)cycloalkylcarbonyloxy,
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(1-4C)alkoxycarbonyl(1-4C)alkylcarbonyloxy, (1-4C)alkoxy(1-
4C)alkylearbonyloxy, (6-10C)arylcarbonyloxy, (3-9C)heteroarylcarbonyloxy, (1-
4C)alkylsulfonyloxy, (6-10C)arylsulfonyloxy, (3-9C)heteroarylsulfonyloxy, (1-
4C)(di)alkylcarbamoyl, (6-10C)(di)arylcarbamoyl, (2-
6C)heterocycloalkylcarbamoyl, (6-10C)(di)arylamino, (3-6C)cycloalkyl, (3-
6C)cycloalkyi(1-4C)alkyl, (2-6C)heterocycloalkyl or (2-6)heterocycloalkyl(1-
4C)alkyl,

and whereas all aryl and heteroaryl groups within RS optionally may be
substituted with one or more substituents selected from hydroxy, amino, halogen,
itro, triflucromethy), cyano, (1-4C)alky], (2-4C)alkenyl, (2-4C)alkynyl, (1-

~ . . 4C)alkoxy or (1-4C)(di)alkylamino,

R’ is H, (1-4C)alkyl, (1-4C)alkoxy; halogen, triflucromethyl, cyano, nitro,

» hydroxyl; and -

R® and/or R’ is H, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (6-10C)aryl, (3-
9C)heteroaryl, (6-10C)aryl(1-4C)alkyl, (3-9C)heteroaryl(1-4C)alkyl, (3-
6C)cycloalkyi(1-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, (1-
4C)(di)alkylamino(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkylthio(1-
4C)alkyl, (1-4C)alkylcarbonylamino(1-4C)alkyl, (1-4C)alkoxycarbonyi(1-
4C)alkyl, (1-4C)alkoxycarbonylamino(1-4C)alkyl, (3-6C)cycloalkyl, (2-
6C)heterocycloalkyl or R* and R? may be joined in a (2-6C)heterocycloalkyl,
ring for use in therapy.

A tetrahydroquinoline derivative compound according to Formula 1,

Formula I
or a pharmaceutically acceptable salt thereof, wherein
R! is farmyl, (1-6C)alkylcarbonyl or (1-6C)alkylsulfonyl;
R? and R? are H or (1-4C)alkyl;
R* is phenyl, optionally substituted with one or more substituents selected from

AMENDED SHEET (ARTICLE 19)
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the group hydroxy, amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl,
(2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)(di)alkylamino

R® is (1-4C)alkyl;

Y-X is C(0)-0, S(0):-0, NHC(0)-0, NHC(S)-0, OC(0)-O, bond-0, C(0)-NH,
S(0)z-NH, NHC(O)-NH, NHC(S)-NH, OC(0Q)-NH, bond-NH, NH-C(0), O-
C(0), NH-S(0)s, or O-S(0); or X-Y is a bond;

R® is H, except for Y-X is a bond, trifluoromethyl, (1-6C)alkyl, 1- or 2-
adamantyl(1-4C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-9C)heteroaryl, (3-
6C)cycloalkyl, (2-6C)heterocycloalkyl, (1-4C)alkylthio(1-4C)alkyl, (6-
10C)aryl(1-4C)alkyl, (3-9C)heteroaryl(1-4C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl,
(2-6C)heterocycloalkyl(1-4C)alkyl, R® R®-aminocarbonyl(1-4C)alkyl, R R’-
amino(1-4C)alkyl, R®-oxycarbonyl(1-4C)alkyl, R*-oxy(1-4C)alkyl, R®-
carbonyl(1-4C)alkyl or (6-10C)aryl whereas if (6-10C)aryl is phenyl, phenyl may
be optionally substitated with hydroxy, amins, halogen, nitro, trifluoromethyl,
cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (i-
4C)(di)alkylamino, (6-10C)aryl, (6-10C)aryloxy, (6-10C)aryl(1-4C)alkoxy, (3-
9C)heteroaryl, (3-9C)heteroaryloxy, (3-9C)heteroaryl(1-4C)alkoxy, (1-
AC)alkylcarbonylamino, (1-4C)alkylcarbonyloxy, (3-6C)cycloalkylcarbonyloxy,
(1-4C)alkoxycarbonyl(1-4C)alkylcarbonyloxy, (1-4C)alkoxy(1-
4C)alkylcarbonyloxy, (6-10C)arylcarbonyloxy, (3-9C)heteroarylcarbonyloxy, (1-
4C)alkylsulfonyloxy, (6-10C)arylsulfonyloxy, (3-9C)heteroarylsulfonyloxy, (1-
4C)(di)alkylcarbamoyl, (6-10C)(di)arylcarbamoy}, (2-
6C)heterocycloalkylcarbamoy!l, (6-10C)(di)arylamino, (3-6C)cycloalkyl, (3-
6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl or (2-6)heterocycloalicyl(1-
4C)alkyl,

and whereas all aryl and heteroaryl groups within RS optionally may be
substituted with one or more substituents selected from hydroxy, amino, halogen,
nitro, trifluoromethyl, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-
4C)alkoxy or (1-4C)(di)alkylamino,

R’ is H, (1-4C)alkyl, (1-4C)alkoxy, halogen, trifluoromethyl, cyano, nitro,
hydroxyl; and

R® and/or R’ is H, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (6-10C)aryl, (3-
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9C)heteroaryl, (6-10C)ary}(1-4C)elkyl, (3-9C)heteroaryl(1-4C)alkyl, (3-
6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)atkyl, (1-
4C)(di)alkylamino(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkylthio(1-
4C)alky), (1-4C)alkylcarbomylamino(1-4C)alkyl, (1-4C)alkoxycarbonyl(1-
4C)alkyl, (1-4C)alkoxycarbonylemino(1-4C)alkyl, (3-6C)cycloalkyl, (2-
6C)heterocycloalkyl, or R® and R® may be joined in a (2-6C)heterocycloalkyl
ring with the proviso that the derivative is not 1-acetyl-6-benzoylamino-4-(4-
methylphenyl)-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline, 1-acetyl-4-phenyl-
1,2,3,4-tetrahydro-2,2,4,6-tetramethylquinoline, 1-acetyl-4-phenyl-1,2,3,4-
- tetrahydro-2,2,4,6,8-pentamethylquinoline, 1-acetyl-6-methoxy-4-phenyl-1,2,3,4-

. - tetrahydro-2,2,4-trimethylquinoline, 1-ecety}-6-triflucrogcetylamino-4-(4-

methylphenyl)-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline, 1-acetyl-6-
trifluoroacetylamino-4-phenyl-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline, 1-

- acetyl-4-(4-chlorophenyl)-1,2,3,4-tetrahydro-2,2,4,6-tetramethylquinoline and 1-

acetyl-4-(4-bromophenyl)-1,2,3,4-tetrahydro-2,2,4,6-tetramethylquinoline.

The tetrahydroquinoline derivative compound of claim 2 wherein Y-X is C(O)-
NH, OC(0)-NH, or C(0)-O.

The tetrahydroquinoline derivative compound of claims 2 or 3 wherein Y-X is
C(O)-NH.

The tetrahydroquinoline derivative compound of claims 2-4 wherein R is (1-
4C)alkylcarbonyl.

The tetrahydroquinoline derivative compound of claims 2-5 wherein R?, R3 and
R’ are independently (1-4C)alkyl.

The tetrahydroquinoline derivative compound of claims 2-6 wherein R® is (6-
10C)aryl, (3-9C)heteroaryl, (6-10C)aryl{(1-4C)alkyl or (3-9C)beteroaryl(1-
4C)alkyl whereas if (6~10C)aryl ig phenyl, phenyl may be optionally substituted
with hydroxy, amino, halogen, nitro, triflucromethyl, cyano, (1-4C)akkyl, (2-
4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)(di)alkylamino, (6-10C)aryl, (6-
10C)aryloxy, (6-10C)aryl(1-4C)alkoxy, (3-9C)heteroaryl, (3-9C)heteroaryloxy,
(3-9C)heteroaryl(1-4C)alkoxy, (1-4C)alkylcarbonylamino, (1-
4C)alkylcarbonyloxy, (3-6C)cycloalkylcarbonyloxy, (1-4C)alkoxycarbonyl(1-
4C)alkylcarbonyloxy, (1-4C)alkoxy(1-4C)alkylcarbonyloxy, (6-
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10C)arylcarbonyloxy, (3-9C)heteroarylcarbonyloxy, (1-4C)alkylsulfonyloxy, (6-
10C)arylsulfonyloxy, (3-9C)heteroarylsulfonyloxy, (1-4C)(di)alkylcerbamoyl,
(6-10C)(di)arylcarbamoyl, (2-6C)heterocycloalkylcarbamoyl, (6-
10C)(di)arylamino, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl, (2-
6C)heterocycloalkyl or (2-6)heterocycloalkyl(1-4C)alkyl,

and whereas all aryl and heteroaryl groups within R optionally may be
substituted with one or more substituents selected from hydroxy, amino, halogen,
nitro, trifluoromethyl, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-
4C)alkoxy or (1-4C)(di)alkylamino.

A pharmaceutical composition comprising the compound of any one of claims 2-
7 and pharmaceutically suitable auxiliaries.

Use of the compound of any one of claims 2-8 or a pharmaceutically acceptable
salt or solvate thereof for the manufacture of a medicament for the control of
fertility. '
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’ REQUEST
I tional Filing Das
The undersigned requests that the present
international lppni‘nlnlm be processed
according (o the Palent Cooperntion Treaty.
Ni f receivi d " ional icgtion”™
Applicant's or agent's file reference
12 characiers maxim 2001, WO

Box Na.T TITLE OF INVENTION
"Tetrahydroquinoline derivatives”

Box No.II APPLICANT

oo <o iy ety -t b Tep oy i
L . = .
uatmfmrnmthn:_dm B This person is also inventor
Akzo Nobel N.V. Telopbons No.
Velperweg 76 0412-666380
6824 BAM_ARNHEM Factimile Na.
The Netherlandy 0412-650592
Teloprioer Ra.
Siste (1.0 counsry) of natlonality: NI Stata (1.e country) of residanceNL
This person is appli all dasignated! ull designated Smtes except the United Stutes the Stutes indicated in
for the purposes ol States the United States of America of America only the Supplemsatal Box

Box No. 111 FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Namoe wnd addreay; (Family mame foliowed ky givan name; for ¢ legal ey, fill official datignotion. The address

meunt inchule portel eouls ard nome of country. The country of il oskirass balicated in By bax Ix the cpplicont’s This s

Bty (e cnmiry) of pesidancy i no Son of rexidence is bulicaded beiow) peron is:

YAN STRATEN, Nicole Corine Renée .

N.V. Organon j spplicant anly

Posthus 20 icant and inventor

5340.BH Oss [x]wn

The Netherlands invenior only (If this check-bax Is
: marked, da not fill in below,)

Steic {3.9. coxniry) of naticnality: NIL State (I.s. couniry) of reaidence: NI

Thls peraas is spplicer il gl oft dealguates] Baten excapt the Uniied Staies the Statr indlastad In

for the pusposes oft Sinteg the Linited Sanies of America ol America only the Supplessntal Box

I X | Further applicents and/or (further) inventors are indicated on a continustion sheet.

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The parson ideniifled below Lx hereby/has been appointed to act on behalf of the agent D comman representative
applicant(s) before the competent Internationol Authoritics ns:

Name wed address: (Femily nrme fisllowed by givan naww; for a lepal andyy, full official designation. Tha Telephona No.
P M G F van Wewenbeek

P.O. Box 20 Pacsimile No.
SI40RE OSS 0412650592
The Netherlands Taleprinter No.

ﬁ Mu-klhndmd:-bnxwhﬂtmngmlwmunmmnm“mbemlppomledmdlhuplwnbowuudinlludh

1Tef IOOrcE 10 WIS COMeIDONGCNCE Mol ik
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Continuation of Box No, 111 FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS

If none of the following sub-boxes Is used, thix shest is nof fo ba Included In the request.

Neoe and wiironx: (Fawiily acwe fhikowad by givin txome; for a lepol enilgy, Jull official dasignotion. The adbires st
inchuls poatal cody and nawe of coamery. The comery of the ashivers inlicmusl in his boz it t applicent's Siom fLa Thia person ix:
-llv,ﬂ(!-ﬁlnfnh-fuﬂui_mhh)

D applicant only
VAN SOMEREN, Rudolf Gijsbertus m
N.V. Organon D applicant and Inventor
Pastbus 20
inventor only (1 this check-box
5340 BH Oss s markad, do not fl] in below,)
The Netheriands
Smie (Le. coumtry) of nationality: NL State (.¢. couniry) of residence: NI
This person is applicant |:| all designaind Dulduinuswm ]I]meu:niumu the States indicated in
for the purposes of States the United Statey of America of Amexica only the Supplemental Box
Narme and skireax: (Fawlly nawe foflowed by givm naie; far & legal entiy, fill officiel dusignonion. The adkdress st
inciuls peutal cocle and mows of cowniry. Tha comiry of the skiress indiosted in shis bax ix the oppdicont ' Siote fLa. This person b:
country) of rasdemce {f s Sirie of residince ir imiicoted beigie) D
SCHULZ, Jurgen applicant only
C/0: Organon Laborstories Ltd.
New Edinburgh Road —~ applieant and fnventor
ML1 55H Scotland e O e sl
|Unlted Kingdom l
Suis (1.s. country) of mationally: DE Stata (Le. cowniry) of residencs: GB
“This person ia applicamt D ol designuted [ | all devignated Stmien cxcept mlheilnihd!m Dﬂ-smmmdin
for the pwposes of States the Unijted States of America nl'Am_u'ir.lunIy the Supplemental Bax
Name snd widresx: (Fawily nowe folkared by givan meow; for a lugel eniiy, fuil officiol dexignotion. The ackirext syt
inchuls posiel coda el reane of coussiry. The coumivy of te sshirasz indiogtnd in this bax in the spplicant's St Le. This pesson Is:
comiry) of resdmey {f mo Skace of resslency in incbcated below)
applicant only
sppilcant and inventor
D inventar coly (I this check-bax
ir marked, do nat fill in balaw )
Stotz (Le. cosntry) of nationallty: State (L.e. cosnimy} of residence:
Tis person b spplicant [ ] alt desipmated [ ] sl cenignatad States except [ o United Sates [ the Stotewindicated tn
for the purposes of States the United Statey of America of America only the Supplemental Box
Narms snd sddress: (Family s fallowsd iy given noms; for a lagol wntity, i officksl designation. The axidress sxt
inglick poxial couls ol Mt of csniry, The couniry o the ackire indicatesd in tis box i She applicons’s Do Le. This person bs:
couniry) of rasidence (f mo Siate of resicence iy iniceried below)
apylicant only
spplicant and inventor
D inventor only (3 this chech-bax
s marked, do not /1 in betow.)
State (I.e. country) of natlonality: Stale (L. conniry) of resldence;
This person is applicant Dmd.im-d Dmmsmw DtannlulSlllu Dunsmwmh
for the purposes ol Staiey the United States of America of America only the Supplemental Box

]  Further epplicants sndor {further) inventors are indicated on smother continuation sheet.
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Box No. V' DESIGNATION OF STATES Mark the applicable check-boxas baluw; at leart one muxt be marked

The following designations arc horeby made under Rule 4.9(s):
Reglvnal Patent

B AP ARIPO Patent: GH Qhane, GM Gambin, KK Kenya, LS Lesotho, MW Malawi, MZ Mozambigue, SD Sudan,
SL Sierra Leoue, SZ Sweziland, TZ United Republic of Tanzanis, UG Uganda, ZM Zambia, ZW Zimbabwe, and any other
State which is o Contructing State of the Harare Protocol and of the PCT (Y other kind of protection or treatment dasired,
specify on dotied line) . . .......... veseesmrrErrarnan e E iR E R EarsesRtsNEEResesEEmsEaEsannnnsrns

® EA Eurasion Patent: AM Armenin, AZ Azerbaijan, BY Belarus, KG Kyrgyzston, KZ Kazakhstan, MD Republic oanIdn:r-,
RU Russian Pederation, TJ Tajikistan, TM Turkmenistan, and any other Stnto which s 2 Contmcling Stote of the Eurnaion
Patent Convention and of the PCT

& er European Patent: AT Austrin, BE Belgium, CH & LI Switzerlond and Licchtenstein, CY Cyprus, DE Gerinany,
DK Denmark, ES Spain, FI Finlond, FR France, GB United Kingdom, GR Greeee, 1E Ircland, IT [aly, LU Luxcmbourg,
M€ Monaco, NL Netherlands, PT Portugal, SE Sweden, TR Turkey, and any other State which is a Contmcting Statc of
the Europenn Patent Convention and of the PCT

B OA OAPI Patent: BF Burkina Foag, BJ Beniu, CF Central African Republic, CG Congo, C1 Chte d'lvoire'. Cn Cameroon,
GA Qabon, GN Guinea, GQ Equatorinl Guines, GW Guinca-Bissay, ML, Mali, MR Mauritanin, NE Niger, SN Senegal,
TD Chad, TG Togo, and any other Stats which is s mamber State of OAP[ and n Contracting State of the PCT (If orher kind

of protection or treatment dexired, specify on dotted ling) . . . .............. eraaranraeans Crrresenennrrraannn
Natlonn! Patent (if other kind of protection or trestment desired, specify on dotted ling):
® AE United Arnb Eimimtes J GM Osmbia - ENZNewZoeowd......oveveennn.
Kl AG Antigun and Barbuda & HR Crontis .................. ... [1 OM Oman
K AL Albania.................. veer B HU Hungary ..... evrrsrereeres. 1 PH Philippines..................
O AMAmenin....oooveennnnennnss . K ID Indoncsin WPL Poland.....cveeeeeennnnnnnns
O AT Austsia..... errrrareraniaes BRI lsucl .. ........ verinererenss CIPT Portugal.oevvnnnnnnnnnennes
B AU Austealin.................... . BIIN India........ evtererreesos. Kl RO Romenia
0O Az Azetbjjan. . ... . Cereeraas . KI5 lccland & RU Russisn Federstion .. ... ve .- ..
% BA Bosnin and Herzegovina . ... ... m.ll' Jupan . . tasrsersssssseter  xaweas Ciressseanenrsaann
X 88 Borbados mxsxmy- ................. vevers 18D Suden
® 3G Bulgria.......... Ceerenaes vo. OKGKygymtan.................. LI SE Sweden
B BRBmzil.,....o..oeeevveriernnns i KP Democrutic People's Republic ® 3G Singapore
O sy Belorus......... Ceeeerreias OF KOSl . . voviinnnanens ... BISI Slovenig...............
R BZ Belize................ e W KR Republicof Korea ............. B 5K Slovakis.......ccovveeneanas
X CA Canada O K2 Kaxskhstan..... . e veeerr. O 8L SicrmLoone.......... e
O CH & L1 Switzerland and Liechtenstein 88 LC Saint Lucia O T3 Tojikiston...............
®CoNChina....ooovaeenn... ve--o. X LK Sr Lonka O T™ Turkmenistan . ......... ereeas
X Co Calombia ® LR Liberia O ‘TN Tunisis - .
W cR ComaRica............ veeerrs DJLS LeBotho...ooociiiiiininnnnss 0O TR Turkey......... crrrerenaaas
®cucu............. Cererereees B LT Lithuosia B TT Trinidad and Tobego .......
nC'LCze:hltapublic.... ....... vooo LU Luxembourg = L.ieee. Prersersrrrsannns
O DE Geomony.................... K1 LY Lawis' O TZ United Republic of Tanzanin
0] DK Denmark........00cnnnenn... il MA Moroceo. ... . veee. 0 UA Ukmine ..ovevnrenns vereean
% DM Dominiea O MD Republic of Moldova .. ....... [J UG Ugandn ..... fereeeennrans
WDZ Algerin . ...oviiiiiiiiiriiniis ceirerreeeees verererrsn. B US United Stotes of Americs ... ...
¥ EC Ecuador................. eee B MGMOMAGAARE o eveveenrninnes ererereees evreeereeariae
bd EE Eswonia..... Cernaa crrnanan ... B MKThe former Yugosiavy Republic of W vz U:hnklllnn ........... veaenn
CIES Spoin ..ovveeeeennrnnnnn, Macedonia ..... et reeereaeens B VN VietNam . ....ceeeeiiaeees
O v Finland............. ﬂMNMon..-onn : & YU, Yugoslavia .......cnuen.
O GB United Kingdom O mwMolawi . ............ vev.. B ZA Sowth Africn......... e .
X GD Grennda B MXMexico.....coiiienninns O zM Zambis -
® GE Geongia.......... et eeieees K MZ Mozambique 0O Zw Zimbsbwe . .. ........... v |-
OcHGum............. veeenes. B NO Narway
Check-bexes below reserved for designating States which have become party to the PCT nhﬂer imruance of this sheot:
a...... reees Cereeas Ceeeens e Cereraniaes VTR B e rearereines
[ TR i TR S 8 N '

Precoutionnry Designation Statement: In sddition to the designations mado ebova, the applicant also makes under Rule 4. 9(b) all
other designations which would be pennitted under the PCT except any dasignation(s) indicated in the Supplemental B?l s being
excludedl from the scope of this stntement. The applicant declarcs that these additionnl designations are subjoct to ennﬁr_mnlmn ond thet
eny designation which is not confirmed before the expiration of 15 months from the priority date is to be regarded as withdrowa by the
applicant at the expirntion of that time limit, (Con/lrmation fincinding fess) mict reach the recuiving Cfftca within the 1 3-munth tima lbnit)

Form PCT/RO/101 (second sheet) (January 2002) Seu Nuies to the reguexi form |
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Box No. V1 FRIORITY CLAIM Furiher priorily elsims arc indicated in the Supplemuntal Box D
Countty Office of flling
{im which, or for which, the Filing Dato Application No. (only for regional or
__ (dewWmonth/mar)

item (1)

EP (designating NL) 02- 07- 2001 01202531.8 EPQ

ilem ()

item (3)

Merk the following chech-bax |f the certified copy of tha earlisr application Is 1o be izsued by the Qffice which for the purposer of the prexent
i tional application is the recuiving Office (a fes may be reguired):
The receiving OfMice is hercby requesicd to prepare and transmit to the Intcmational /
Bureau a certified of lhc earlier anpljcati idenificd ps itemys)

Box Nu. ¥II  INTERNATIONAL SEARCIIING AUTHORITY

Chaolee of International Searehing Authority (ISA) (If o or mors International Searching Authoriiiss are p0)
compelen! io carry aut the international warch, indicate the Awthority choren; the two-latier cods may be used): ISA /E

Kariler search Fill in wher: a search (international, Internatlonal-type or oiher) by ihe Internations! Searching Autlrority has olrecdy been carried
out or requesied and the Anthority is now requested to base the Infernational search to tha exten! possible, on the resuiis of that earlisr ssarch. identlfy
auch asarch or request ¢ither by reafarence to the relsvant application (or the translation theregf) or by referance to the search reguat

miry (or rogional Offee): EP Duto (daymanthiuar) (2-07-2001 Number: 01202531.8
Box Nu. YIII CHIECK LIST
js inlenstional application comains This inlemational epplication is accompanied by the item(s) marked belov:
following number of sheets:
1. D scparate signed 5. E fee calculation sheet
1. 1equest; 4 sheots power of sllomey D
T 2 copy of goneral 6. soparale indications coneerning
2, description: 57  shees E ofal depoaited mi 1ams
3. clnims: 3 shecs 3 D stalement oxplaining 7 E] nuclcotide andfor llmkinn:::id
4l : ] shocts D lnck of signaturo E sequence linting (diskotle)
S, drawings: sheols 4 pricrity documont(x) 8. odher (specif):Request refund Letter /
ideniified in Box No V! Copy European Search
6. scquence: listing: shecls Report.
ar lram(y):
Total : [ F] sheets
Figure No. of the drawings (if any) should accompany the shstract when it s published,
Bux No. IX SIGNATURE OF AI'I'LICAN}OR AGENT
*lext to soch slgnatnre, indicals the capacily in which Ut person signs {if such capacity iz not obvious from reading
tha rogusst)
van Wezenbeek
For recciving Olflco use only .
I. Dute of sctual receipt of the purported Z Dmwings:
inicsnational application; D reccived
). Corrccted date of actual receipt duc W Jater but
timely reccived papens or drawings completing
4. Duic of timely receipl of the required reeeived:
j " Atigle 1162): _
S. Inicmationst Scarching Authorit; 6. Transmitisl of search copy delayed
|_sossited by e ppliom —+ 1A/ L et e i
For Inemetional Burcou uso only
Date of receipt of the record copy
by the Intcinalional Burcau:
See Notax to the request form

Houw PCT/ROVI0I (Inst shect) (January 1994: roprint January 1998)
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. This aivest is not part of and does not count as a theat of the intamatlonal application. L\V\W
R PCT

For receiving Olflee sz onlv
FEE CALCULATION SBEET
Anner In the Reguest

Applicant’s or agent's
file refercnen 2001.656 WO Dnte tha receiving O
Applicant

kzo Nobel N. V.
CALCULATION OF PRESCRIUED FEES
I. TRANSMITTAL JEE |EuR 100, [1]
2. SHARCH FEE - |§UR 943,= B-]

luternational scurch to be curried sut by  EPQ
(U 1vo or more lmarnational Searching Authoritias ors conpetant in refation 1o tha inisrmotional
application, indicate the noms of the Awkority which iz chowen to corry eul the innarmasions 2earch )

3. INTERNATIONAL FEG

Dagk Vee
Tha intcrmationa| application conlains 65
first 30 shecis [EUR 444~ [ ]
35 EUR 10~ _ |EUR3S0=~ [t |
temaining sheets additionn) emount
Add amounis entered ot by and by and sater total &t B EUR 794, = I B |
Designation Fees

"Thc intcanational spplication conising S designations

—sumber_of dexioniion fosa t of designntion [ =
i i amount of dasigantion foe | EUR 480, [p]

Add amaounts entered st B ond U and enter tomiar = | '
(Applicants Jrowm certain Stoles are aptliied (o a reduction of 75% of the l EUR__1274, l
Intarnationo! fes. Whers the applicont iz {or all applicants ore) so entitled, the

tosal to be entared al | ix 2% of the sum of the cmoune entered ot B and D)

4. FHE FOR PRIORITY DOCUMENT. leur 30= [P
5. TOTAL I'GES PAYABLE
Add nmounts enicred st T, S, 1and P, 0 =
and caler total in the TOTAL box BUR 2343,
TOTAL
"I'he dosignetion fee 13 not pald ot this timo.
OF PAYMENT
authorizatlon to charge
depasit account {sec below) bunk dreft coupons
cheque cash other fapecilly):
posial moncy order revenue slamps )

DEPOSIT ACCOUNT AUTIIORIZATION ( tiix mods of pepywient may not be availobls of all receiving Qlfices )

Thenoy EPC X | ia horchy suthorized 12 charge the wotal foes indicated abovo o my dapoalt sccou.
X {s horaby suthoriaed to eharge ooy deflciency or credit ony overpaymesnt in the toial fous indicated above o my
depoait sccount.
ia harcby suthorized 1o charge the fba for proparation and of the friorlly dacgment o al
Burcau af WIPQ to my deposil sccount.
2809 008! — 2406720602
Drepeslt Account Number Detn_(dawmonivyeor) Signatwe P van Wezenbeek

Form PCT/ROY101 (Annex) (January [996; roprint January 1998) Sws Notes to the feu calcularion shest



e lemand winat be filed dirvctly with tim contpetant itsmational Prolisinary Examining Awthoriy or, {f tra or more Asthorities are cowpeten, with the cie
chasen by the applicant, The fill nass or two-latter code of that Axthority say be Indicared by the applicant on the line bela: M

IPEAS
r

CHAPTER II lAb

PCT

DEMAND
under Article 31 of the Patont Cooperation Treaty: .
The undersigned roquosts that the internitional spplication specified bolow be the subject of
inicmational proliminary examination secording to the Patent Cooperstion Treaty.
For International Preliminary Examining Authority use only

Jdenfificntinn of [PEA Dale of receint of DEMAND
Applicant's or sgent's file referenco
Box No.1 [IDENTIFICATION OF THE INTERNATIONAL APPLICATION 2001.656 WO
Imcrnational application No. Inicmational filing date (dyyhmanth/ear (Earlicst) Priority date (dayionivyear)
PCT/EP0O2/07053 25-06-2002 02-07-2001

Tlitlc of invention

“TETRAHYDROQUINOLINE DERIVATIVES”

Box No. I1  APPLICANTY(S)

Neme ond address: (Muwndy nome follmesd by yivan name; for o legal entily. full nfficial dexignation. The | Tclephone No.:
axidroxs st Inmduda partal codd and e of comiry,) 0412-666380
Akzo Nobel N.V. Faesimile No.:
The Netherlands
Teloprinter No.:
Swie (7.e. country) of nationatity: NI, State (L.e. couniry) of residence: NL

Nume and address: (Fawily nowe fliowal by ghen ewe: fir a legol wiigy, Sl offickl desiprestion. The ackirear st includs pazial cunle and nowe of cumiry.)

VAN STRATEN
Nicole, Corine, Renée,
N.¥. Organon
Postbus 20
330 B QOSS

The Netherlands

State (Le. cowntry) of nutionality: NI, Statz (1., couniry) of residence; NI

Nume and address: (Mawily nous fidiowsd by grvan nass: fir a logal enirly, fill officiol daigeation. The adkirexs svast iuchade poskd cous amd o of coantry)

VAN SOMEREN
Rudolf, Gijsbertus
N.V. Organon
Postbus 20
1340 BH _(SS
The Netherlands

State (1.e. country) of naticnality: NI, Staic (Le. country) of residence: NI

m Further applicants arc indiceled on s conlinuation sheet.
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Imemational applicstion No.
SheeiNo. 2....... PCT/EPO2D7053

Contingatlon of Bax Ne. Il APPLICANT(E)

if usne of tha follwwing seb-bowes is uned, thix heet is et 1o be Included in tho drinand

Namo and ndeicnr: (Hawrily ummee foliowad by given nem; fir o kgl entity, fill official dexignation, The asldress sot (nchis paviol code arl mmer of caw'y,)
SCHULZ

Jurgen

¢/o: Organon Laboratories Lid.
New Edinburgh Road
Newhouse Lanarkehire

MLI SSH Scotland

United Kingdom

Siale fiur. comwey) of nmianslity: D Statn fla. cowiitry) of residence (7.8

Nume wl skdioss: (Fauly muse fallowed by piven nowe; for o legal entity, il officiol desigeation. The arire st nchels postel cosk el sase of comiry,)

Simie (i cronry) of nationality: State (T.e. couniry) of residenss:

N ond aidicns; (Fomiily s followad by given nawe; for u legel envigy, /isf afficiel daxigravtion. The ashirac wit inciuds preiol cals arl e of counivy)

Sints (i.e. enuniry of notlonality: State (L&, cosury) of rexidence:

Nanw and ackircas: (Fauniily iow fdlowsd by given name; fr 8 haw! satly, fulf official dexignetion. The sidreas sat meluls postal cods el s of uniy)

Stale (r.e. conniry) of nationality: Sinte (L.e. coumiry) of realdance:

D Fuither applicants nic indicated on anather contlnustion sheet.
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Imemationsl spplication No.
Shest No. 1.. PCT/EPG207053
BoxNo.JTI  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORREKSPONDENCE
The following persan Is m agoent D common represceiative

and } X1 haebeen sppaintcd carller wnd represents the spplicani(s) slpo far infernatioaal preliminaty oxemingtien,
I:] l'lluad:ynppimuinuwuﬂhmlmmd[mwyummmmluhhmm.

D in heroby appoinied, specifically far the procedure bofbrs the Intemational Prolimicary Bxamining Autharity, in additan to the ageny(sYeomnon
repraseniative appoinicd eslier,

Name and address:  (Fumily nans fidlowod by given nama; for a feyal catity, full alficial designaiion. | Tciephens No:
The uddraxx muxi inchude pastal cuds and newe of coxnin)

D412-666219
P.M.G.F. van Wezenbeck . Fassimilo No.;
P.O. Box 20
5340 RH Oss 0412-650592
The Netherlands

Toleginter No.

D Murk iisis cheek-box where no sjpen or common represssistive iv/hes boon xppointed md the space abeve b used insizad to indicale a special 1ddress
10 which conespondesica slipuld be senL

Dox Nu.1V  STATEMENT CONCERNING AMENDMENTS

‘The applisant wishes the intermational Preliminary Examining Authority®
0] m lo st the Intcmalional pecliminary examination on Ui bexis of the intormytional sppiication s erigioaily fled.
(i) D 10 inke [nts sscount the amendments under Asticle 34 of

D the description (xmendments atiached).

D the claima (wnodments eitached),

D tho drawings (smendments sttached).

(i) D 1o take inio sccount aay smendments of the elaims under Asticle 19 flled with the imcrstional Buroau (x sopy iz stisched).
{iv) D to dimeyand sty mnerlments of the claims made under Articlo 19 and 10 consider them sa roversed.
(v) D 1o pestpane the start of the Imcmatlonal preliminasy exemination until the expirion of 20 menthe from the pricrily date unless that Autbority

receives o copy of any amendments made under Acticle 19 or a notics from the applicant thl bo does not wish to moke sch amendmants (Rule
69.3(UY). (Thir chack-hewx nugy he murked only whorn tha thas limit wnder Articl 19 Aas mof yet axpired)

. Wheie 10 cheek-box ia marked, Internmiional peeliminasy eamination will start on the basls of the faiematiopsl mpplication as orlginaily filed or,
wheze 8 copy of asmendments 10 the clalms under Asticle 19 and/or smandments of the Imemational application lnlu'm"llde M e n:avlll by the
Imcmationa! Preliminary Dxamining Authority before it has begus to draw up & writion apinien or the Interations] prellminery examisotion report, s
B0 athended.

Box No. ¥V ELECTION OF STATES

g ‘The applicant hereby dlects all oligible Swica (2t ix, olf Siatas wilch have hoon devipnated el which sre hound by Chapiar i of the PUT) exoopt

(f the applicunt doss not wish (v edact certuin oigible Xeotax, the nasc(X) or counizy codefx) of thurs Nistas mud he Indicuisd above.,)

v}

Fonn PCTAPEAMO] (socond sheot) (Jnuary 1994; repcing Jumary 1996) Sew Notax tu te dusm furs



Imernational application Ne.

Shoot No. .4 PCT/EP02/07053
Box No. VI  CHECK LIST
Tl damand is eccompanicd by the fallowing documema for the For Incteatiotal Prelimimry
purpases of intemational preliminaly caminstion: Exmnining Avthority use only
1. nmendments under Anticle 34 received not recelved
desniption sheets .|
cafins sheets D D
dravings ahects | -
2.  lelicr accoy ing wmendmeny
under Ani:l::? e aheets D D
d.copy of smendmends under Arilcle 19 sheoty E] D
4_copy of statemen] under Article 19 sheels D D
5. other fapoclfy): sheetn D D

The demand is slat sccompanied by the it=m(s) marked clov:
L D sepamte sipnexl power of aliomey
2 D copy of gencml power of sttomay

3 D simienent explaiiing lack of slynature

Box No. VIl SIGNA'TURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next 12 exrch aignuiure, indicats the nome of ihe paron signing and the cpoctty in which the parses signs (if nich capacity i oot olreiven frais romling the

demarf).

Sy~ —

P.M.G.F. van Wezenbeek

1. Daic of sstual reecipl of DEEMAND;

For laternational Proliminary Examining Autbority use anly

1, Adjusicd doic of receipl of demand due
to CORRECTIONS wnder Ruls 60.1(b):

3. “Tha datz of icc=it of Urc demand is AFTER the expintion of 19 monthy
fiam the riarity daic and f1am 4 or 5, below, does pot apply.

‘The agplisant has been
Informod accordingly.

. I:I The daic of receipt of the demand is WITHIN the period of 19 menths from the pricrity daie s cxtonded by vivue of Rule 30.5.

5. |:| Although the date of receipt of tho demand is after the expriratlon of 19 meths from the prissity date, fha deiay it arvival b EXCUSED purseant o

Ilnh' 82

Demand recelved from IPIA on:

For Iotamalional Buresy s coly

Form PCTAPEA/MO) (last sheet) (Jammry 1994; eprint Janmry 1996)

Sce Notax to the destnd form

V92
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PCT —CHARERL

FEE CALCULATION SHEET

Annex to the Demand for international prelimioary cxamination

For Jnternationsl Prelimimary Bxamining Authocity we anly ===
International
spplicatien No.  PCT/EP(2/07053

Applicant’s o1 agenl's

file reforenee 2001.656 WO Dete Sarwp of the FEA

Applicant Akzo Nobel N.V.

Calzulation of prescribed fees

1. Picliminary examinasion fec. [EUR 1330,= E

2 Hondling fee fppiicunts fram cestaln Xiates are
antitied tn @ reduction of 73% of the handliug fee.
Phere the applicunt ix fur all applicants o) s en-

ted, the he entered ot H 1 23% of 1he -
i ;%:n'lmm of H 1 25% of | zur 135, [ﬂ

). Towl of prescribed fece EUR 1689, =
Add the amounts crriered ot P and H
and cnter lotal in Ihe TOTAL bax

TOTAL

Muode of Payment

authorizilon (o chargs depoait D
necownt with L [PHA (seu balow) cash

L] o [ o s
DMIWM D caupons

EI bank dioft D other fapecify):

Depoalt Account Autharization (thix wods of poyment may nof be aveilable of aif [PEAs)
ThelPgAl EPO El I» hereby awhorized 1o charge the total Fees indicated above to my deposit account.

{thix check-bax may be axirked anly if Use conditinns for depoit
nutharized \o charge sy deficlency or eredht sny overpayment in
my deposit account.

2202 0012 20-11-2002

| Derewit AccymiNombsr Dt felnviwonthivyrf
Form PCT/IPEAMO! (Annex) (January 1996) Ne Nodox 10 i fee aulcudution st



" D OKT. 2002
Ig=)

) PATENT COOPERATION TREATY
From the INTERNATIONAL SEARCHING AUTHORITY PCT
ToO: ,

NOTIFICATION OF TRANSMITTAL OF
gp.g gEZEggEEK, P.M.G.F. ) THE INTERNATIONAL SEARCH REPORT
E3d0 gﬁ Oss Behandeld door VW - OR THE DECLARATION
NETHERLANDS .

ki e Y PCT e 441

aan; -

Boutm. 4.4,

Date of maling

Aflaggin X EVO | | (day/monthivaar) 07/10/2002
Applicant's or agent's flle referance
2001.656 WO FOR FURTHER ACTION  See paragraphs 1 and 4 below-
Interational application No. International fling date
PCT/EP 02/ 07053 (dayimantvpear)  95/06/2002
Applicant

AKZO NOBEL N.V.

1. m The applicant Is heraby notifled that the Intemational Search Aeport haa baen established and Is tranamitied herewith.

Flling of amendments and statementunder Article 19:
The appiicant Is entitlad, It he eo wishaa, 1o amend the claims of the intemational Application (see Rule 48):

When? The time EmiL for IRng such amendments is normafy 2 montha from the date of manemial ot the
International Ssarch Report; however, for more deialls, sas the notes on the accompanying shesl.

Whaere? Direcly to the intemational Bureau of WIPO
34, chemin das Colombetiaa
1211 Geneva 20, Switzerland
Fascimila No.: (41-22) 740.14.35

For more detalled Instructions, sse the notes on the accompanying sheetl.

2. D The amllt.:ant Ia hereby notifisd that no Intemnational Search Raport wil be established and that the declaration under
Article 17(2)(a) to that effect Is transmitied herewith.

3. ] With regard to the protest against payment of (an) additional fee{s) under Fule 40.2, the applicant Is notfied that

D tha protast together with the declslon thereon has besn tranemitied ko the International Bureau together with the
applicant's request io forward the texts of bath the protest and the decision therean ko the designaled Offices.

D no declsion has been mada yet on the protsst; the applicant will be nolifled as soon a& & decision is made.

4, Further action(s): The appiicant Is raminded of the following:

Shortly after 18 montha from the priority date, the intamational application will b published by the Intemational Bureau.
If the applicant wishes o avokd or poaipona publication, a notice of withdrawal of the International appiication, or of the
priorty clalm, must reach the Intemational Bureau as providad In Rules 30bis.1 and B0bIs.3, respectively, bafore the
compiation of the technical preparations for International publication.

Within 19 months from the priority date, a demand for Intemnational preliminary examination must be flied It the applicant
wishes io postpone the entry Into the national phase untl 30 months from the priority date (In eome Offices even later).

Within 20 monthas from the priority date, the applicant must perform the prescribed acts for entry into the national phase
before all designated OmMces which have not been sleciad In the demand or In a latsr elaction within 18 months from the
priortly date or could not be eleciad because they are not bound by Chapter 1.

Nama and maling address of the intamational Searching Authority | Authorizad officer

= =\ European Patent Office, P.B. 5818 Patentiaan 2 . .
NL~-2280 HV Rijswilk Véronique Baillou
Tal. (+31-70) 340-2040, Tx. 31 651 8po ni,

Fax: (+31-70) 340-3018

Form PCTASA/220 (July 1968)




NOTES TO FORM PCT/ISA/220 6\

‘These Notes are intended to give the basio instruclions conceming the biing of amendments undar article 19, The
Nolss are based on the requirements of the Patent Cooperation Treaty, the Regulatiors and the Administrative Instructions
undar thal Tresty. In cass of disorspancy between thuse Nolee and thoss requirements, the lalier are applicable. For mors
datailed information, see alsc the PCT Applicant’s Guids, a publioation of WIPO.

in theas Notes, “Aricle®, "Rule”, and "Saction” refar lo theprovisions of the PCT, the POTqunhlnru and the PCT
Administrative Instruclions r-p.ellnly

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

Tha apphicani hes, aflar having recelvad the itemnalional asarch report, sne opportunity io amend the olaims of e
intemational application. It should however bs emphasized that, sinoa afl parts of the intemational appliaation {claims,
descriplion and drawings) may be amandad dunnglh-lnhmdbml pralimingry sxaminstion procedure, thers is usually
no need to fis amendmants of the claims under Asticla 19 sawoept whers, u.g. the apgplicant wants the lalier in be published
for the purposses of provisional protaction or has ancther resson for amending the alaims before intemational pbulication.
Furthermore, it should be smphasized that provisional proteclion is avaiable in some States only.

What parts of the Intsmational applicsiion may be amended ?

Under Article 19, only the claims may be amended.

Duwring the inlemational phase, the cdlaims may also be amendad (or further amendad) under Article 34 before
the Internatianal Preliminary Examining Authority, Tha desaription and drawings may only be amendad under
Aticls 34 befors the Intemational Exeamining Authority.

Upon snlry into the nalional phase, sl parts of the iMemational application may be amended under Arlicle 28
or, whers applicable, Artidle 41. .

When? Within 2 months from the dale of tranamitial of the intemalionsl search report or 16 months from the priority
date, whichever lims imit expires later. i should be nolad, howaver, thet the amendmends will ba consideresd
-Ilc\dmbunnumdonlllm if thay are recsivad by the Intamnational Bureau alter the exgirstion of the
m;nulmimuhntMMMMMﬁmmhmmmuh

1

Where not to flie the nmendments ?

The amendments may only be fied with the iItemnational Bureau and not with the recaiving Offios or the
Intemational Searching Authority (Rule 48.2).

Whaere a damand for intemational preiminery sxaminalion has baenis filed, see below.

How? Either by canceliing orwe or more entire clsims, by adding one or more new claims or by amending the text of
one or more of the dlalima as fled.

A replacemant shest must be submitied for sach shest of the olaima which, on account of sn arendment or
amandments, differs from the sheet origmally Fled,

Al the claims sppesring on a replacament shest must be numbered in Azablic nurnerals, Where aclaim ls
canoslled, no enumbering of the other claims is required. In afl cases where clalims are renumbered, they must
be remumbered conssoutively {Adminisirative Instruclions, Section 205[b)).

The amendments must bs made in the language In which the Intemational appiicstion is o be published.

What documents mustUmay sccompany the amendments?
Lotter (Saction 205(b)):
The amenximents must be submitied with a latter.

The istier wil not be publinhed with the intemational appicalion and the amended claims. It should nol be
confused with the "Stalement under Articls 19(1)" (seea below, undar “Statemant under Article 15(1)").

The leter must be in English or French, s the choice of the sppilicenL However, If the anguage of the
intammational application ls English, the letisr must bs In English; if the langusge of the intermational applcation
Ia French, the letter muat be In French.

Notes to Form PCTASA/220 (fst shest) (Januwry 1984)

BNBDOCID. «<XEIBAZONOENP4_|_>




NOTES TO FORM PCT/ISA/220 (continued)

The lstier must indicate the diifersnces between the claima as filed and the olaima as amended. it must, in
particular, indicats, in connecdtion with sach olaim appsaring in the intamational appScation (it being understood
that identioal indioations concaming sevsral claims may be grouped),whether

(@ the claim is unchanged;

() the cluim ia cancelled;

() the claim is new;

(v} the claim repinces ons or more olaims &s filad;

{v) the claim i the result of the division of a claim s fed.

The following sxamples Ifustmats the manner in which smendmenta mustbe sxplained in the
mocompanying letter:

1. [Whare originally there were 48 claims and alter amendment of some claima there are 51):
"Clalms 1 lo 29, 31, 22, 34, 35, 37 1o 48 repiaced by amended claima bearing Ihe same numbern,;
olaims 30, 33 and 35 unchanged: new claima 49 Ip 51 added.”

2. [Whare originally there were 15 olaims and after amendment of all clalms thers are 11]:
“Claima 1 o 15 repiaced by amended clsima 1 to 11."

3 [WhmuiT\Illylhmde-'nl md the amendments consist in oanceliing soms claims and In adding
naw clalms]:
“Cleims 1 1o § and 14 unchanged; olsims 7 to 13 cancslled; new claims 15, 16 and 17 sided.” or
“Claims7 to 13 cancaliad; new claims 15, 16 and 17 added; afl other cizims unchanged.”

4. [Where various kinds ol amendments are mads]:
"Claime 1-10 unchanged; olaims 11 10 13, 18 and 19 sancelied; olaims 14, 15 and 18 replaced by amended
claim 14; claim 17 subdivided inlo amended clsims 16, 18 and 17; new claims 20 and 21 adkded.”

“Biatement under articls 19(1)" (Rule 48.4)

The amendmanis may be scoompanied by a stetement sxplaining the amendments and indicaling any impact
Mlﬂuﬂﬁmmmmlﬂmmhhﬁﬂl and the drewings (which cannot be smended under

The siatement will be published with the inlemational appliostion and ths amended alaims.
& must be In ths languags in which the Intamational apppiicaiion ia is be published,
R must be brist, not exceeding 500 words if in English or if translsted into Englsh.

It shouild not be confused with and does nol repiacs the lstter indicating the differsncss balween ths ciaims
a8 fled and as amanded. & must be fisd an & separaie sheet and musl be identied a8 such by a heading,
prajershly by using the worda “Bistement undar Article 18{1)."

it may not contain any dsparaging commenis on the Infsmational ssarch report or the relsvance of ollatiors
sontained in that report. Rsfarencs to ollations, relevant to & given olaim, contained in the international search
report may be made only in connection with an amendment of that olaim.

Conssquence if a damand for inlemnational preliminary examinalion has already hesn filed

I, at the time of fiing any amendmenta under Arlicls 19, a demand for international preliminary sxamination
has aiready besn submitted, the applicant must prefersbly, st the same tims of iling the amendments with the
intemational Bureau, also fils s copy of such amendments with the intemnational Preliminary Examining
Authority (see Rule 62.2(a), fial sentence).

Consaquence with regard to transiation af the intemalional appllostion for sntry into the national phase

The spplicant’s sitantion in drawn to the {aat thal, whers upon eniry inlo the national phass, a trams!ation of the
olsima aa amended under Articla 19 may have to be fumished to the designalad/siscied Offioss, instsad of, or
in addition v, the translation of the dlaims &= Ged.

Fer_hnﬂacddihonlhnnmimmhdonhd-fqnm Office, ses Volume [l of the PCT Applicant'a

Noles to Form PCTASA/220 (asaond shest) (anuary 1964)

BNSDCCID. <XSIBATONOENPA_1_»
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PCT

INTERNATIONAL SEARCH REPORT

{PCT Anticle 18 and Rules 43 and 44)

Applcant's or agents flle reference FOR FURTHER mpgaum af Tmu:dlltu‘l :m:m alllzlmm
2001.656 W0 ACTION

intarnational appiication No. Intemational fiing dats (day/nonth/year) {Earitest) Priorty Date (day/month/year)
PCT/EP 02/ 07053 25/06/2002 02/07/2001

Applicant

AKZO NOBEL-N.V.

This Intemational Search Report has besn prepared by this Inemational Searching Authority and ls transmitiad to the applicant
according to Articla 18. A copy la belng transmitted fo the Intemational Bureau,

This Intsmational Search Report conslsts of a total of ) sheets,
Itis also accompanied by a copy of each prior art document cited In this report.

1. Basis of the report
a. Wih regard to the Ianguage, the International ssarch was carried out on the basis of tha Intsmational epplication In the
language in which It was fied, uniess otherwise Incicated under this kem.
the intemational search wae carnied out on the basis of a translation of the intemational application fumished i this
Authority {Rule 23.1(b)).

b. With regard 10 any nucleolide and/or amina acld ssquenca cisclosed In the Internalional application, the Intamational search
was carried out on the basls of the sequanca lsting :

contained in the inlemational application In wilten form.

flied ogether with the International appiication in computer readabis form.

fumnished subsequently to this Authority In written form.

fumnished subsacuently to this Authorlty In computer readble lorm. *

the statemant that the subsaquently furnished wiitten sequence listing doas not go beyond the disciosure In tha
internatonal application as filed has baen furnishad.

=uh° atatement that the Informalion recorded In computer readable form s idantical to the written saquence listing hae bean
mished

Certaln claims were found unsearchable (See Box ).
Unity of invention is lacking {see Box Ii).

OO0 0O 00000

4. Wiih regard o the title,
[X] thetextis approvad as submitied by the applicant
[C] the text has been astablished by this Authority to read as follows: _

5. With regard to the abatract,

[X]  the xtis approved as submitted by the appiicant.

D the text has besn eatablished, according to Rule 38.2(b), by this Authority as it appsars In Box Ill. The appiicant may,
within one month irom the date of maliing of this international search report, submit comments to this Authority.

6. The figura of the drawings  be published with the abstract ls Figure No. —
[C] assuggestad by the appicant. [X]  Norie of the gures.
[C] because tw applcant talled o suggest a figwre.
[[] vecause this fgure better chamciarizes tha invention.

Form PCT/ISA/210 (first ahest) {July 12988)



INTERNATIONAL SEARCH REPORT intenational Application Na

PCT/EP 02/07053
CLASSIFICATION OF SPBJECT M

IPC A61K31/47 0070215/38 C07D401/12 C07D405/14 C07D417/12
00702}% 48 C07D215/20 CO7D215/08 CO7D413/12 A61K31/4709
A61P5

Accoriing 1o Inlamational Paleni Claasitication {(IPC) or 1o baih nallonal classification and IPC

B. FIELDS SEARCHED

Minimum documentalion saarchad (classlication sysiam lolowsd by clasaification symbols)
IPC 7 CO7D A61K

Documaontation searched eiher than minimum documantation (o the extan that such documents are Included In the Nekis saarched

Elecironic dala base coneulled during the Intemalional sasrch {name of dala base aid, whene practical, nearch lerma used)
WPI Data, PAJ, BEILSTEIN Data, CHEM ABS Data, EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory * | Citation of document, with indication, whare appropiiaie, of the relevan! passsges

Ralevam lo claim No.

X CHEMICAL ABSTRACTS, vol. 79, no. 9, 2-9
3 September 1973 (1973-09-03)

Columbus, Ohio, US;

abstract no. 53152,

LUGOVIK, B. A. ET AL: "Structure of
compounds obtained from the interaction of
1,2-d1hydroquinolines with alkylbenzenes"

XP002185090

cited 1in the application

abstract

& TR. OMSK. SEL’SKOKHOZ. INST. (1971), 82,
107-10,

-/

EI Further documanis are Iisied In the continuation of box G. El Patent famlly membars are Bsted In annex.

" Special calegories of ciled documarts : "T" Il cocumer publshed e e Itarmational 1

*A" document defining the general alaia of the Bt which is nol date and nol In coatlict wih te applcat

consldarsd 10 be of pariicular relevance nveniion
"E* lﬂlermcununlbuptﬂhhndonormrtm Inumllhnll
fling ciale cannot be considerad novel or cannol be
iy mﬂ-ﬂwhhhmylhmmubhonp‘bmy ddrn(n)w
which is cRod to ostablish tha pubkcalion dale of anoiher
cliallon or other special reason (as speciied)

*0O" documant reforring lo an oral disclasure, 1me, exhibiion or

dndhunchrllmnupdlﬂpharholy unchﬂyhnh

*X* documant of pariicular relevance; the claimed Imnllun
mmnnmmmmmmmmu lnhnm

" document 10 1he Intel dale bul
ocur mmqum l;nmr mallonal fling

othar means menia, such combination baing obvicus to & parmson skiled
*&" documant mamber of the same paieni family

Dale of lhe actual compistion of the inlamalional spanch

30 September 2002

Dale of maiiing of lha inlernaiional ssarch reporl

07/10/2002

Name and maling address of the ISA
Europsan Puient Oifice, P.A. 5818 Patentiaan 2
NL — 2200 HV Rilawiik
Tel (+31-70) 340-2040, Tx. 31 651 epo nl,
Fmc (+31-70) 340-3016

" Authorized officar

Scruton-Evans, I )

Form PCTABA/210 (second shest) (uly 1902)
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INTERNATIONAL SEARCH REPORT

international Application No
PCT/EP 02/07053

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Chalion of documani, with indication where appropriaie, of tha relavani pasaages

Relsvan 10 cixim No.

X

CHEMICAL ABSTRACTS, vol. 77, no. 25,
18 December 1972 (1972-12-18)
Columbus, Ohio, US;

abstract no. 164415,

LUGOVIK, B. A. ET AL: "Reaction of
1,2-dihydroqunolines with benzene and
halobenzenes”

XP002185091

cited ifn the application

abstract .
& NAUCH. TR., OMSK. SEL.-KHOZ. INST.
(1971), NO. 82, 103-6 FROM: REF. ZH.,
KHIM. 1972, ABSTR. NO. 1ZH311,

CHEMICAL ABSTRACTS, vol. 105, no. 7,

18 August 1986 (1986-08-18)

Columbus, Ohio, US;

abstract no. 56990,

SHMYREVA, ZH. V. ET AL: "Modification of
anion exchanger Duolite A 368 PR for the
covalent immobilization of glucoamylase"
XP002185092

cited in the application

RN 91147-49-8

abstract

& TEOR. PRAKT. SORBTSIONNYKH PROTSESSOY
(1985), 17, 39-42,

DATABASE CHEMCATS ‘Online!

CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US;

XP002185093

ORDER NUMBER 4723-A1028/0048172,
781-A1427/0063514, 28020-A0839/0039328
& "AMBINTER SCREENING COLLECTION"

31 May 2001 (2001-05-31) , AMBINTER, 46
QUAI LOUIS BLERIOT, PARIS, F-75016, FRANCE
DATABASE CHEMCATS ‘Online!

CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US; .
XP002185095 .

ORDER NUMBER VIT0003069

& "VITAS-M SCREENING COLLECTION"

22 March 2001 (2001-03-22) , VITAS-,
CENTER OF MOLECULAR MEDICINE, ROOM 208,
LABORATORY BUILDING B, MOSCOMW, 1192829
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SEL'SKOKHOZ. INST. (1971), 82, 107-10,
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MOSCOW, 1192829 RUSSIA
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EL TAYER NABIL (US);) 17 February 2000 (2000-02-17)
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With regard to the requirement for novelty (Article 33(2) of the PCT); the compound
disclosed in D3 (RN 91147-49-8) is prejudicial to the novelty of claims 2,5 and 6, and
the compound with RN 339273-93-7 in D4 is also prejudicial tot he novelty of the claims
2,5 and 6. The compound RN 332904-33-3 in D5 is also prejudicial to the novelty of
claims 2,5 and 6. The other compounds specifically disclosed in the prior arts D1-D5
are excluded by proviso in the compound claim 2. Article 33(2) of the PCT is thus not
satisfied for claims 2 5 and 6.

With regard to the requirement for inventive step (Article 33(3) of the PCT), the
compounds of the present application are described as having FSH modulatory activity.
The documents D1-D5 do not disclose a pharmaceutical activity for the compounds
disclosed therein, and thus D6 and D7, which describe the same qualitative activity are
to be considered to represent the closest prior art. The man skilled in the art, faced with
the problem of providing further novel compounds with FSH modulatory activity would
have had no incentive from the prior art to actually prepare the compounds of the
present application, expecting them to have this activity, and thus Article 33(3) can in
principle be considered to have been satisfied for the examples prepared and a
reasonable generalisation thereof, but given the wide scope of the claim, the Applicant
is asked to state on which basis the extrapolation to the claimed scope over the
examples was made (bioequivalency etc), as the terms heteroaryl for example for the
definitions of a substituent on R6 or for R6 itself would allow compounds that could
substantially differ from those prepared and the core structure.

Form PCT/Separaie Shaet/409 (Sheet 2) (EPO-April 1087)
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Claims

A tetrahydroquinoline derivative compound according to Formula 1,

Formula I
ora pharmaceuticaily acceptable selt thereof, wherein
R! is formyl, (1-6C)alkylcarbonyl or (1-6C)alkylsulfonyl;
R? and R? are H or (1-4C)alkyl;

- 1 R% is phenyl, ophona]ly substituted with one or more subsntnants selected from

the group hydroxy. amino, halogen, nitro, triflucromethyl, cyano, (1-4C)alkyl,
(2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)(di)alkylamino.
R? is (1-4C)alkyl;

Y-X is C(0)-0, S(0)-0, NHC(Q)-O, NHC(S)-0, OC(0)-0, bond-O, C(O)-NH,
S(0)-NH, NHC(O)-NH, NHC(S)-NH, OC(O)-NH bond-NH, NH-C(O) O-
C(O), NH-8(0O),, or O-S(O)zor X-Y is a bond;

RS is H, except for Y-X is a bond, triflucromethyi, (1-6C)alkyl, 1- or 2-
adamantyl(1-4C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-9C)heteroaryl, (3-

_ 6C)cyclc;a.lkyl. (2-6C)heterocycloalkyl, (1-4C)alkylthio(1-4C)alkyl, (6-

10C)aryl(1-4C)alkyl, (3-9C)heteronryl(1-4C)alkyl, (3-6C)cycloatkyl(1-4C)alkyl,
(2-6C)heterocycloalkyl(1-4C)alkyl, R® R’-aminocarbonyl(1-4C)alkyl, R® R®-
amino(1-4C)alkyl, R%-oxycarbonyl(1-4C)alkyl, R*-oxy(1-4C)alkyl, R"-
carbonyl(1-4C)alkyl or (6-10C)uy1,[v_lh=rus if (6-10C)aryl is phenyl, phenyl
may be optionally substituted with hydroxy, amino, halogen, nitro,
trifluoromethyl, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy,
(1-4C)(di)alkylamino, (6-10C)ary], (6-10C)aryloxy, (6-10C)aryl(1-4C)alkoxy,
(3-9C)heteroaryl, (3-9C)heteroaryloxy, (3-9C)heteroaryl(1-4C)alkoxy, (1-
4C)|l11kylcarbonylamino. (1-4C)alkylcarbonyloxy, (3-6C)cycloalkylcarbonyloxy,
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(1-4C)alkoxycarbonyl(1-4C)alkylcarbonyloxy, (1-4C)alkoxy(1- .
4C)alkylcarbonyloxy, (6-10C)arylcarbonyloxy, (3-9C)heteroarylcarbonyloxy, (1-
4C)alkylsulfonyloxy, (6-10C)arylsulfonyloxy, (3-9C)heteroarylsulfonyloxy, (1-
4C)(di)alkylcarbamoysl, (6-10C)(di)arylcarbamoyl, (2-

5 6C)heterocycloalkylcarbamoyl, (6-10C)(di)arylamino, (3-6C)cycloalkyl, (3-

' 6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl or (2-6)heterocycloalkyl(1-
4Cyalkyl, . )
and whereas all aryl and heteroaryl gmués within R® opﬁomliy may be
substituted with one or more substituents selected from hydroxy, amino, halogen,

10 nitro, trifluoromethyl, cyauo, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkyayl, (1-

v L‘_lC)aJkoxy or (1-4C)(di)alkylamino, ' '

R’ is H, (1-4C)alkyl, (1-4C)alkoxy, halogen, trifluoromethyl, cyano, nitro,
hydroxyl; and : ' .
R® and/or R’ is H, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (6-10C)aryl, (3-

15 9C)heteroaryl, (6-10C)aryl(1-4C)akkyl, (3-9C)heteroaryl(1-4C)alky], (3-
6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, (1-
4C)(di)alkylamino(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkylthio(1-
4C)alkyl, (1-4C)alkylcarbonylamino(1-4C)alkyl, (1-4C)alkoxycarbomyl(1-
4C)alkyl, (1-4C)alkoxycarbonylamino(1-4C)alkyl, (3-6C)cycloalkyl, (2-

2 6C)heterocycloalkyl or R® and R® may be joined in a (2-6C)heterocycloalkyl,

N ) ring for use in therapy. - :
Cz 2. A tetrahydroquinoline deﬁvative compound according to Formula 1,

_ Formula I
25 or a pharmaceutically accept'able salt thereof, wherein
R! is formyl, (1-6C)alkylcarbony! or (1-6C)alkylsulfonyl;
R? and R? are H or (1-4C)alky}; o .
R'is phenyl{_oﬁiona]ly substituted with one or more substituents selected from

. AMENDED SHEET (ARTICLE 19)
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the group hydroxy, amino, halogm; nitro, triflucromethyl, cyano, (1-4C)alkyl, )
(2-4C)=1k=nyl (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)(d1)llkylamm°
3 is (1-4C)alkyl;

_ Y-X is C(0)-0, S(0);-0, NHC(0)-0, NHC(8)-0, OC(0)-O, bond-O, C(O)-NH,

5 S(0)2-NH, NHC(O)-NH, NHC(S)-NH, OC(0)-NH, bond-NH, NH-C(0O), O-
C(O), NH-S5(0),, or O-S(0); or X-Y is a bond; _
R" is H, except for Y-X is a bond, trifluoromethyl, (1-6C)alkyl, 1- or 2-
adamantyl(1-4C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-9C)heteroaryl, (3-

‘ 6C)cycloalkyl, (2-6C)heterocycloalkyl, (1-4C)alkylthio(1-4C)alkyl, (6- _

10 10C)aryl(1-4C)alkyl, (3-9C)heteroaryl(1-4C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl,
(2-6C)heterocycloalkyl(1-4C)alkyl, R*,R*-aminocarbonyl(1-4C)alkyl, R® R°-
amino(1-4C)alkyl, R'-oxycarbonyl(1-4C)alkyl, R*-oxy(1-4C)alkyl, R'-
carbonyl(1-4C)alkyl or (6-10C)aryl ﬁhemas if (6-10C)aryl is phenyl, phenyl may -

_ be optionaily substituted with hydroxy, amino, halogen, nitro, triflucromethyl,

15 cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkyny], (1-4C)alkoxy, (1-
4C)(d_i)a1kyla.mino, (6-10C)aryl, (6-10C)aryioxy, (6—100);11;1(1 -4C)alkoxy, (3-
9C)heteroaryl, (3-9C)heteroaryloxy, (3-9C)heteroaryl{1-4C)alkoxy, (1-
4C)alkylcarbonylamino, (1-4C)alkylcarbonyloxy, (3-6C)cycloalkylcarbomyloxy,
(1-4C)alkoxycarbonyl(1-4C)alkylcarbonyloxy, (1-4C)alkoxy(1-

20 4C)alkylcarbonyloxy, (6-IOC)lrylcarbony19xy, (3-9C)heteroarylcarbonyloxy, (1-
o 4C)alkylsulfonyloxy, (6-10C)arylsulfonyloxy, (3-9C)heteroarylsulfonyloxy, (1-
L 4C)(di)alkylcarbamoyl, (6-10C)(di)arylcarbamoyl, (2- '

' 6C)heterocycloalkylcarbamoyl, (6-10C)di)arylamino, (3-6C')cyclonlky1, (3-
6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl or (2-6)heterocycloalkyi(1-

25 4C)alkyl,
and whereas all aryl and heteroaryl groups within R® optionally may be
substltuted with one or more substituents selected from hydroxy, amino, halogen,
nitro, trifluoromethyl, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-

L4C)alkoxy or (1-4C)(di)alkylamino,
30 R’ is H, (1-4C)alkyl, (1-4C)alkoxy, halogen, trifluoromethyl, cyano, nitro,
" hydroxyl; and

R? and/or R? is H, (1-4C)alkyl, (2-4C)alkenyl, {2-4C)alkynyl, (6-10C)aryl, (3-

AMENDED SHEET (ARTICLE 19)
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9C)heteroaryl, (6-10C)aryl(1-4C)alkyl, (3-9C)heteroaryl(1-4C)alkyl, (3-

6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, (I-
4C)(di)alkylamino(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkylthio(1-
4C)alkyl, '(1-4C)a1ky1c9rbonyhmino(1-4cmky1, (1-4C)alkoxycarbonyl(1-

5 4C)alkyl, (1-4C)alkoxycarbonylamino( 1-4C)alkyl, (3-6C)eycloalkyl, (2-
6C)heterocycioalky!, or R® and R® may be joined in a (2-6C)heterocycloalkyl
ring with the proviso that the derivative is not 1-acetyl-6-benzoylammo—4-(4—
methylphenyi)-1,2,3 4—t=u'ahydro-2.2.4-l:nmethqumnohne, 1-acetyl-4-phenyl-
1,2,3 4-tetrahydro-2 2,4,6-tetramethylquinoline, -acetyl-4-phmyl—1.2,3 4-

10 tetrahydro-2,2,4,6,8-pentamethyiquinoline, 1-acetyl-6—methoxy—4-phenyl—1 2,3,4-
3 . tetrahydro-2,2,4-trimethylquinoline, 1-acetyl-6-triflucroscetylamino-4-(4
o methylphenyl)-1,2,3,4-tetrahydro-2,2 4-trimethylquinoline, 1-acetyl-6-
trif-luoroacetylaminn-d—phyl-l.2.3,4-tcu'ahydm-2,2,4-t|_'imethquuinoline, 1-
acetyl-4-(4-chlorophenyl)-1,2,3,4-tetrahydro-2,2,4,6-tetramethylquinoline and I-
15 acetyl-4-(4-bromophenyl)-1,2,3,4-tetrahydro-2,2,4,6-tetramethylquinoline.
3.  The tetrahydroquinoline derivative compound of claim 2 wherein Y-X is C(O)-
NH, OC(O)-NH, or C(0)-O. - S
4.  The tetrahydroquinoline denvauve compound of claims 2 or 3 wherein Y-X is
C(0)- -NH.
20 5. The tetrabydroquinoline derivative compound of claims 2-4 wherein R' is (1-
h 4C)alkylcarbony!. ' S '
v 6. The tetrahydroquinotine derivative compound of clsims 2-5 wherein R, R? and
R’ are independently (1-4C)alkyl.
7.  The tetrahydroquinoline derivative compound of claims 2-6 wherein RS is (6-
235 . 10C)aryl, (3-9C)heteroaryl, (6-10C)aryl(1-4C)alkyl or (3-9C)hetervaryl(1-
4C)a.lkyl&hereas if (6-10C)aryl is phenyl, phenyl may be optionally substituted
with hydroxy, amino, halogen, nitro, triflubromethyl, cyano, (1-4C)alkyl, (2-
4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)(di)alkylamino, (6-10C)aryl, (-
 10C)aryloxy, (6-10C)aryl{14C)alkoxy, (3-9C)heteraary), (3-9C)heteroaryloxy,
1 (3-9C)heteroaryl(1-4C)alkoxy, (1-4C)alkylcarbonylamino, (1-
4C)alkylcarbonyloxy, (3-6C)cycloalkylcarbonyloxy, (1-4C)alkoxycarbonyl(1-
AC)alkylcarbonyloxy, (1-4C)alkoxy(1-4C)alkylcarbonyloxy, (6- -

AMENDED SHEET (ARTICLE 19)
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10C)arylcarbonyloxy, (3-9C)heteroarylcarbonyloxy, (1-4C)alkylsuifonyloxy, (6-
10C)arylsulfonyloxy, (3-9C)heteroarylsulfonyloxy, (1-4C)(di)a1k371carbarnoyl;
(6-10C)(di)arylcarbamoyl, (2-6C)heterocycloalkylcarbamoyl, (6-
10C)di)arylamino, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl, (2-
6C)heterocycloalkyl or (2-6)heterocycloalkyl(1-4C)alkyl,

and whereas all aryl and heteroary] groups within R optionally may be
substituted with one or more substituents selected from hydroxy, amino, halogen,
nitro, trifluoromethyl, cyano, (1-4C)a.lkyl, (2-4C)nlkyl (2-4C)alkynyl, (1-

' -I:C)alkoxy or (1-4C)(di)alkylamino.

A pharmeceutical composition comprising the compound of any one of claims 2-
7 and pharmaceutically suitable auxiliaries.

Use of the compound of any one of claims 2-8 or a pharmaceutically acceptable
salt or solvete thereof for the manufacture of a medicament for the control of

fertility.

AMENDED SHEET (ARTICLE 19)

ﬁz‘b
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entregadas a la Oficina receptors en respuesta a la invitacion bajo ef Articulo 14 se refieran en este
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[0 Ladescripcion:
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0 Lsas reivindicaciones:
nameros __1-9 , como se modificaron (junto con cualquier declaracién) bajo el articulo 18 del PCT

2. Respecto al lenguaje, todos los elementos marcados anteriormente estuvieron disponibles o fueron
enviados a [a Administracién en el lenguaje an que se presentd [a solicitud internacional, a menos que
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contenido en la solicitud internacional en forma escrita
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La declaracién de que el listado de secuencias posteriormente entregado no va mas allé de o
divuigado en la solicitud Intemacional originaimente presentada, ha sido entregada.
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listado de secuencias escrito que se ha entregado.
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on la Casllla Suplementaria (Regla 70.2(c)). (Cualquier hoja de meemplazo que comenga dichas
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V. Declaracién motivada segin el Articulo 35(2) en cuanto a la novedad, sl nivel Inventivo y Ia
aplicacién Industrial; clias y explicaciones que mspoyan osta declaracién.

1. Declaracién

Novedad (N) Relvindicaciones 1,3-4,7-9 Si
Reivindicaclones 2,5,6 NO

Nivel Inventivo (NI) Relvindicaclones Sl
Reivindicaciones 1-9 NO

Aplicacién Industrial (Al) Reivindicaciones 1-9 Sl
Relvindicaciones NO

2. Chtas y explicaciones (Regla 70.7)

ver hoja deparada

Formato PCT/ IPEA/ 408 (Recuadro V) {jullo 1608)
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Recuadro Suplementario
{Para ser usado cuando el espaclo an alguna de los recuadros anteriores no es suficiente)

Continuacion de:

Referente al punto V

Declaraclén motivada segin el Articulo 35(2) en cuanto a la novedad, el nivel
inventivo y la aplicacién Industrial; citas y explicaclones que apoyan esta
declaracién

Se hace referencia en esta comunicacién a los siguientes documentos citados en el
Informe de Blsqueda;

D1: CHEMICAL ABSTRACTS, vol. 79, no. 9, 3 de septiembre de 1973 (1973-09-03)
Columbus, Ohio, US; resumen no. 53152, LUGOVIK, B. A. ET AL: ' Structure of
compounds obtained from the interaction of 1, 2-dihydroquinolines with
alkylbenzenes' XP002185090 citado en la solicitud & TR. OMSK. SEL'SKOKHOZ.
INST. (1971), 82, 107-10, °

D2: CHEMICAL ABSTRACTS, vol. 77, no. 25, 18 de diciembre de 1972 (1972-12-18)
Columbus, Ohio, US; resumen no. 164415, LUGOVIK, B.A. ET AL: 'Reaction of 1,
2-dihydroquinolines with benzene and halobenzenes’ XP002185091 citado en la
solicitud & NAUCH. TR., OMSK. SEL. -KHOZ. IST. (1971) NO. 82, 103-6 FROM:
REF. ZH., KHIM.1972, ABSTR, NO. 1ZH311,

D3: CHEMICAL ABSTRACTS, vol. 105, no. 7, 18 de agosto de 1986 (1986-08-18)
Columbus, Ohio, US; resumen no. 56990, SHMYREVA, ZH. V. ET AL: '
Modification of anion exchanger Duolite A 368 PR for the covalent immobilization
of glucoamylse’ XP002185092 citado en la solicitud & TEOR. PRAKT.
SIRBTSIONNYKH PROTSESSOV (1885), 17, 39- 42,

D4: DATABASE CHEMCATS [Online] CHEMICAL ABSTRACTS SERVICE, Columbus,
Ohio, US; XP002185093 & ‘Ambinter Screening Collection’ 31 de mayo de 2001
(2001-05-31), Ambinter, 46 Quai Louis Bleriot, Paris, F-75016, Francia

D5: DATABASE CHEMCATS [Online] CHEMICAL ABSTRACTS SERVICE, Columbus,
Ohio, US; XP002185095 & ‘Vitas-M Screening Collection’ 22 de marzo de 2001
(2001-03-22), Vitas-, Center of Molecular Medicine, Room 208, Laboratory
Building B, Moscow, 1192829 Rusia

DE: US-B1-6 200 963 (KAO WENLING ET AL) 13 de marzo 2001 (2001-03-13)

D7: WO 00 08015 A (APPLIED RESEARCH SYSTEMS; BUCKLER DAVID (US); EL
TAYER NABIL (US);) 17 de febrero de 2000 (2000-02-17)
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Respacto al requerimiento de novedad (articulo 33(2) del PCT); el compuesto revelado en
el documento D3 (RN 91147-49-8) es perjudicial a la novedad de las reivindicaciones 2, 5
y 6, y el compuesto con RN 339273-93-7 en el documento D4 también perjudica la
novedad de las reivindicaciones 2, 5 y 6. El compuesto RN 332904-33-3 en el documento
D5 también es perjudicial para la novedad de las reivindicaciones 2, 5, y 8. Los otros
compuestos revelados especificamente en los estados del arte D1 — D5 estan excluidos
de proviso en el compuesto de la reivindicacién 2. Por lo tanto el articulo 33(2) del PCT
no esta satisfecho por las reivindicaciones 2, 5 y 6.

Respecto al requerimiento de nivel inventivo (articulo 33(3) del PCT), los compuestos de
la presente solicitud estan descritos como que tienen actividad moduladora de FSH. Los
documentos D1 ~ D5 no revelan una actividad farmacéutica para los compuestos
revelados en ellos, y por lo tanto los documentos D8 y D7, los cuales describen la misma
actividad cualitativa se consideran que representan el estado del arte mas cercano. La
persona versada en la materia técnica, enfrentada con el problema de proporcionar otros
compuestos novedosos con actividad moduladora de FSH no hubiera tenido ningdn
incentivo del estado del arte para de hecho preparar los compuestos de la presente
solicitud, con la expectativa de que estos tengan esa actividad, y por lo tanto el articulo
33(3) puede en principio ser considerado como satisfecho por los ejemplos preparados y
una generalizacion razonable de lo mismo, pero dado el amplio alcance de la
reivindicacién, se le pide al solicitante que establezca sobre que base se hizo la
extrapolacién del alcance reivindicado sobre los ejemplos (bioequivalencia, etc., como los
términos, por ejemplo, heteroarilo para las definiciones de un substituyente en R6 o para
R6 mismo permitiria compuestos que podrian diferenciarse sustancialmente de aquellos
preparados y la estructura nicleo.
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REIVINDICACIONES CORREGIDAS
(ARTICULO 19 DEL PCT)

1. Un compuesto derivado de tetrahidroquinolina
CARACTERIZADO porque tiene la f&rmula I:

Formula I

o una sal farmacéuticamente aceptable del mismo,
donde

R! es formilo, (1-6C)alquilcarbonilo o (1-6C)-
alquileulfonilo;

R? y R son H 6§ (1-4C)alquilo;

R' es fenilo, opcionalmente substituido con uno o
més substituyentes seleccionados del grupo hidroxi, amino,
halégeno, nitro, trifluorometilo, ciano, {(1-4C)alquilo, (2-
4C)alquenilo, (2-4C)alquinilo, (1-4C)alcoxi, (1-
4C) (di)algquilamino;

R® es (1-4C)alquilo;

Y-X es C(0)-0, 8(0)a2-0, NHC(0)-0, NHC(S)-0,
0C{0)-0, enlace-0, C(0)-NH, 5(0),-NH, NHC(O);-NH, NHC(S)-NH,
OC(0) -NH, enlace-NH, NH-C(0), O-C({(0), NH-S(0)2 u 0-8(0)z, o bien
X-Y es un enlace;
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R* es H, excepto cuando Y-X es un enlace,
trifluorometilo, (1-6C)alquilo, 1-6 2-adamantil (1-4C)alquilo, (2-
6C)alquenilo, (2-6C)alquinilo, (3-9C) heteroarilo, (3-6C) -
cicloalquilo, (2-6C) heteroicloalquilo, (1-4C)alquiltio(1-4C) -

alquilo, (6-10C)aril (1-4C)alquilo, (3-9C) hetervaril (1-4C) -
alquiloe, (3-6C}cicloalquil {1-4C)alquilo, (2-
6C) heterocicloalquil (1-4C)alquilo, RY, R®-aminocarbonil (1-
4C)alquilo, RS, R*-amino (1-4C)alquilo, R-oxicarbonil (1-

4C)alquilo, R'-oxi(1-4C)alquilo, R*-carbonil(1-4C)alquilo o (6-
10C)arilo, en donde si (6-10C)arilec es fenilo, fenilo puede ser
opcionalmente substituido con hidroxi, amino, halégeno, nitro,
trifluorometilo, cilaneo, (1-4C)alquilo, (2-4C)alquenilo, (2-
4C)alquinilo, (1.4C)alcoxi, (1-4C)({(di)alquilamino, (6-1%C)arilo,
(6~10C)ariloxi, (6-10C)aril(1-4C)alcoxi, (3-9C)heterocarilo, (3-

9C) hetercariloxi, (3-9C)heteroaril (1-4C)alcoxi, (1-
4C)alquilcarbonilamino, (1-4C)alquilcarboniloxi, (3-
6C)cicloalquilcarboniloxi, (1-4C)alcoxicarbonil (1-
4C)alquilcarboniloxi, (1-4C)alcoxi(1-4C)alquilcarboniloxi, (6-
10C)arilcarboniloxi, (3-9C) heteroarilcarboniloxi, {(1-
4C)alquilsulfoniloxi, (6-10C)arilsulfoniloxi, (3-
9C)hetercarilsulfoniloxi, {1~-4C) (di)alquilcarbamoil, (6-
10C) {di)arilcarbamoil, (2-6C) heterocicloalquilcarbamoil, (6-
10C) (di)arilamino, (3-6C)cicloalquil, (3-6C)cicloalquil {1-

4C)alquil, (2-6C)heterocicloalquil o (2-6)heterocicloalquil (1-
4C)alquil,
y en donde todos los grupos arileo y hetercarilo dentro de R6
opcionalmente pueden estar substituidos con uno o mis
substituyentes seleccionadoe de hidroxi, amino, halégeno, nitro,
trifluorometilo, ciano, (1-4C)alquilo, (2-4C)alquenilo, (2-
4C)alquinilo, {1-4C)alcoxi o (1-4C) (di)alquilamino,

R’ es H, {1-4C)alquilo, (1-4C)alcoxi, halégeno,
trifluorometilo, ciano, nitro, hidroxilo; y

R® y/o R* es H, (1-4C)alquilo, (2-4C)alquenilo,
(2-4C)alquinilo, (6-10)arilo, (3-9C}jhetercarilo, {6-10C)-aril{i-
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4C)alquilo, (3-9C)hetercaril(1-4C)alquile, (3-6C)-cicloalquil (1-

4C)alquilo, {2-6C) heterocicloalquil (1-4C) -alquilo, (1-
4C) {(di) alquilamino(1-4C)alquilo, {1-4C)alcoxi(1-4C)alquilo, (1-
4C)alquiltio(1-4C)alquilo, {1-4C)alquilcarbonilamino(1-
4C)alquilo, (1-4C)alcoxicarbonil (1-4C)alquilo, (1-
4C)alcoxicarbonilamino(1-4C)alquilo, (3-6C)cicloalquilo, (2-

6C) heterocicloalquile, o bien R® y R’ pueden estar unidos en un
anillo (2-6C)heterocicloalquilo, para el uso en terapia.

2, Un compuesto derivado de tetrahidroquinolina
CARACTERIZADO porque tiene la fSrmula I

RS X
'\v/ .

Formula I

o una sal farmacéuticamente aceptable del mismo, donde

R* es formilo, (1-6C)alquilcarbonilo o (1-6C)-
alquilsulfonilo;

' R? y R® son H 6 (1-4C)alquilo;

R' es fenilo, opcionalmente substituido con uno o
mis substituyentes seleccionados del grupo hidroxi, amino,
halégeno, nitro, trifluorometilo, ciano, (1-4C)alquilo, (2-
4C)alquenilo, . (2-4C)alquinilo, (L-4C)alcoxi, (1-
4C) (di)alquilamino;

R® es (1-4C)alquilo;

Y-X es C(0)-0, S(0)z;-0, NHC(O)-O, NHC(S)-0O,
0C(0) -0, enlace-0, C(O)-NH, 8S(0);-NH, NHC(O)-NH, NHC(S)-NH,
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OC(0) -NH, enlace-NH, NH-C({0), ©O-C(0), NH-S(0)z u 0-S{0O)z, o bien
X-Y es un enlace;

R* es H, excepto cuando Y-X es un enlace,
trifluorometilo, (1-6C}lalquilo, 1- & 2-adamantil (1-4C)alquilo,

(2-6C)algquenilo, (2-6C) alquinilo, (3-9C) hetercarilo, (3-
6C)cicloalquilo, (2-6C) heterocicloalquilo, {1-4C)alquiltio(1-
4C)alquilo, (6-10C)aril (1-4C)alquilo, (3-5C)heteroaril (1-
4C)alquilo, {3-6C)cicloalquil (1-4C)alquilo, (2-
6C) heterocicloalquil (1-4C)alquilo, R®, R®-aminocarbonil (1-
4C)alquilo, R, R*-amino{1-4C)alquilo, R*-oxicarbonil (1-

4C)alquilo, RY'-oxi(1-4C)alguilo, R*-carbonil (1-4C)alquilo o (6&-
10C)arilo, en donde si (6-10C)arilo es fenilo, fenllo puede ser
opcionalmente substituido con hidroxi, amino, halbgeno, nitro,
trifluorometilo, <ciano, (1-4C)alquilo, (2-4C)alquenilo, (2-
4C)alquinilo, (1.4C)alcoxi, (1-4C)(di)alquilamino, (6-19C)arilo,
(6-10C)ariloxi, (6-10C)aril(1-4C)alcoxi, (3-9C)hetercarilo, (3-

9C)heteroariloxi, (3-9C)heteroaril {(1-4C)alcoxi, (1-
4C)alquilcarbonilamino, (1-4C)alquilcarboniloxi, (3-
6C)cicloalquilcarboniloxi, {1-4C)alcoxicarbonil (1~
4C)alquilcarboniloxi, (1-4C)alcoxi(1-4C)alquilcarboniloxi, (6-
10C)arilcarboniloxi, (3-9C)hetercarilcarboniloxi, (1-
4C)alquilsulfoniloxi, (6-10C)arilsulfoniloxi, (3-
9C)heteroarilsulfoniloxi, (1-4C) (di)alquilcarbamoil, (6-
10C) (di)arilcarbamoil, (2-6C) heterocicloalquilcarbamoil, (6-
10C) (di)arilamino, (3-6C)cicloalquil, (3-6C)cicloalquil (1-

4C)alquil, (2-6C)heterocicloalquil o (2-6)heterocicloalquil(l-
4C)alquil,

y en donde todos los grupos arilo y heteroarilo dentro de R6
opcionalmente pueden estar substituidos con uno o més
substituyentes seleccionados de hidroxi, amino, halégeno, nitro,
trifluorometilo, ciano, {1-4C)alquilo, (2-4C)alquenilo, (2-
4C)alquinilo, (1-4C)alcoxi o (1-4C) (di)alquilamino;

R’ es H, (1-4C)alquilo, (1-4C)alcoxi, halégeno,
trifluorometilo, ciano, nitro, hidroxilo; y
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R® y/o R® es H, (1-4C)alquilo, (2-4C)alquenilo,
(2-4C)alquinilo, (6-10C)arilo, (3-9C)heteroarilo, (6-10C)aril{1-
4C)alquilo, (3-9C)heterocaril(1-4C)alquilo, (3-6C)cicloalquil (1-
4C)alquilo, (2-6C) heterocicloalquil (1-4C)alquilo, (1-
4C) (di)alquilamino(1-4C)alquilo, (1-4C)alcoxi(l-4C)alquilo, (1-
4C)alquiltio(l-4C)algquilo, (1-4C)alguilcarbnilamino (1-4C)alquilo,
(1-4C)alcoxicarbonil (1-4C)alquilo, (1-4C)alcoxicarbonilamino(1-
4Clalquilo, (3-6C)cicloalquilo, (2-6C)heterociclecalquilo, © bien
R y R pueden estar unidos en un anillo (2-
6C)heterocicloalquilo, con la salvedad de que el derivado no es
l-acetil-6-benzoilamino-4- (4-metilfenil)-1, 2, 3, 4-tetrahidro-2,
2, 4-trimetilquinolina, l-acetil-4-fenil-1, 2, 3, 4-tetrahidro-2,
2, 4, 6é-tetrametilquinclina, 1l-acetil-4-fenil-i, 2, 3, 4-
tetrahidro-2, 2, 4, 6, 8-pentametilquinolina, 1-acetil-6-metoxi-
4-fenil- 1, 2, 3, 4-tetrahidro- 2, 2, 4-trimetilquinolina, 1-
acetil-6-trifluorcacetilamino-4- (4-metilfenil) -1, 2, 3, 4-
tetrahidro- 2, 2, 4-trimetilquinolina, l-acetil-6-
trifluorcacetilamino-4-fenil-l, 2, 3, 4-tetrahidro- 2, 2, 4-
trimetilquinolina, l-acetil-4-{4-clorofenil)- 1, 2, 3, 4-
tetrahidro- 2, 2, 4, 6-tetrametilquinolina y 1l-acetil-4-(4-
bromofenil) - 1, 2, 3, 4-tetrahidro- 2, 2, 4, 6-
tetrametilquinolina.

3. El compuesto derivado de tetrahidroquinolina
de la reivindicacibén 2, CARACTERIZADO porque Y-X es C(O)-NH,
OC(0)-NH &6 C({0)-0.

4, El compuesto derivado de tetrahidroquinclina
de las reivindicaciones 2 6 3, CARACTERIZADO porque Y-X es C(0)-
NH.

N



5. El compuesto derivado de tetrahidroquinolina
de las reivindicaciones 2-4, CARACTERIZADO porque R®' es (1-4C)-
alquilcarbonilo. '

6. El compuesto derivado de tetrahidroquinolina
de las reivindicaciones 2-5, CARACTERIZADO porque R?, R® y R® son
independientemente (1-4C)alquilo.

7. El compuesto derivado de tetrahidroguinolina
de las reivindicaciones 2.6, CARACTERIZADO porque R® es (6-10C)-
arilo, (3-9C)hetercarilo, (6-10C)aril({l-4Clalquilo o (3-9C)-
heteroaril (1-4C)alquilo, , en donde si (6-10C)arilo es fenilo,
fenilo puede ser opciocnalmente substituido con hidroxi, amino,
halégeno, nitro, trifluorometilo, ciano, (1-4C)alquilo, (2-

4C)alquenilo, (2-4C)alquinilo, (1.4C)alcoxi, (1-
4C) (di)alquilamino, (6-19C)arilo, (6-10C)ariloxi, (6-10C)aril(1-
4C)alcoxi, (3-9C) hetercarilo, {(3-9C) heteroariloxi, {3-
9C) heteroaril (1-4C)alcoxi, (1-4C)alquilcarbonilamino, (1-
4C)alquilcarboniloxi, (3-6C) cicloalquilcarboniloxi, (1-
4C)alcoxicarbonil (1-4C)alquilcarboniloxi, {1-4C)alcoxi (1-
4C)alquilcarboniloxi, (6-10C)arilcarboniloxi, (3-
9C) hetercarilcarboniloxi, (1-4C)lalquilsulfoniloxi, (6-
10C)arilsulfoniloxi, (3-9C)heterocarilsulfoniloxi, (1-
4C) (di)alquilcarbamoil, (6-10C) (di)arilcarbamoil, (2-
6C) heterocicloalquilcarbamoil, - (6-10C) (di)arilamino, (3-
6C)cicloalquil, (3-6C)cicloalquil (1-4C)alquil, (2-

6C)heterocicloalquil o (2-6)heterociclocalquil {1-4C)alquil,

y en donde todos los grupoe arilo y hetercarilo dentro de R6
opcionalmente pueden estar substituidos con uno. o mis
substituyentes seleccionados de hidroxi, amino, halégeno, nitro,
trifluorometilo, <c¢iano, (1-4C)alquilo, {2-4C)alquenilo, (2-
4C)alquinilo, (l1-4C)alcoxi o (1-4C) (di)alquilamino.
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8. Una composicién farmac&utica CARACTERIZADA
porque comprende el compuesto de cualquiera de las

reivindicacicnes 2-7 y auxiliares farmacéuticamente adecuados.

9. Usco del compuesto de cualquiera de las
reivindicaciones 2-8, © una sal o solvato farmacéuticamente
aceptable del mismo, CARACTERIZADO porque sirve para fabricar un
medicamento para el control de la fertilidad.
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1
DERIVADOCS DE TETRAHIDEQQEE!QEIHA

MEMORIA DESCRIPTIVA

La invencion se refiere a un compuestc que tiene

actividad moduladora de la FSH, en particular un derivado de

tetrahidroquinolina, a una composicién farmacéutica que lo

contiene, y también al uso de dicho compuesto en terapia

médica.

Las gonadotrofinas cumplen importantes funciones en
una variedad de funciones corporales, incluyendo el
metabolismo, la regulacién de la temperatura y &1 proceso
reproductivo. Las gonadotrofinas actian aobre tipos
especificos de células gonadales para iniciar la
diferenclacién ovlrica y testicular y la esteroidogénesis. La
gonadotrofina hipofisiaria FSH (hormona folicule estimulante),
por ejemplo, juega un rol fundamental en la estimulacién del
desarrollo y la maduracién da los foliculos, en tanto que la
LH (hormona luteinizante) induce la ovulacidén (Sharp, R:Mi
Clin Endocrinol. 33:787-807, 1990; Dorrington vy Armstroﬁb,‘
Recent Prog. Horm. Res. 35:301-342, 1979). Actualmente, la FSH
se aplica en clinica, en combinacién con LH, para la
estimulacién ovérica, o sea la hiperestimulacibébn ovérica para
la fertilizacién in viiro (IVF) y la induccidén de la ovulacidn
en mujeres anovulatorias infértiles (Insler, V., Int. J.
Fertility 33:85-97, 1988; Navot y Rosenwaks, J. Yitro Fert.
Embryo Transfer 5:3-13, 1988), y también para el hipogonadismo

masculino y la infertilidad masculina.

La gonadotrofina FSH es liberada desde la pituitaria

anterior, bajo 1la influencia de la hormona liberadora de




gonadotrofinas y los estrégenos; y desde la placenta durante
el embarazo. En la hembra, la FSH actia sobre los ovarios
promoviendo el desarrollo de los foliculos, y es la principal
hormona que regula la secrecidn de estrégenos. En el macho, la
FSH es responsable de la integridad de los tibulos seminiferos
Y actia sobre las células de Sertoli para apoyar la
gametogénesis. La FSH purificada se usa en clinica para tratar
la infertilidad en la hembra y para algunos tipos de falla de
la espermatogénesis en el macho. Las gonadotrofinas destinadas
a propésitos terapéuticos pueden ser aisladas de fuentes de
orina humana y son de baja pureza (Morse et al, Amer. J.
Reproduct. Immunol. and Microbiology 17:143, 1988).

Alternativamente, pueden ser preparadas como gonadotrofinas

recombinantes. La FSH humana recombinante est& diasponible en

el comercio y estd siendo usada en la reproduccién asistida
(Olijve et al. Mol. Hum. Reprod. 2:371, 1996; Devroey et al.
Lancet 339:1170, 1992).

Las acciones de la hormona FSH son mediadas por‘?n
receptor especifico de la membrana plasmética gque es " uh
miembro de la gran familia de receptores acoplados a proteina
G. Estos receptores consisten en un polipéptido unico com
sieteé dominios transmembrana, y son capaces de interactuar con“
las proteinas G, 1o que lleva a la activacidon de la adenilato

ciclasa.

El receptor de FSH es un blanco altamente especificd-

en el proceso de crecimiento de los foliculos ovéricos, y se
expresa exclusivamente en el ovario. Bloguear este receptor o
inhibir la sefializacién que es inducida normalmente después de

la activacién del receptor mediada por FSH, alterard el

"
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desarrollec de los foliculos y, asi, la ovulacién Yy la

fertilidad. Por lo tanto, los antagonistas de FSH de bajo

peso molecular podrian formar la base de nuevos

anticonceptivos. Estos antagonistas de FSH podrian dar origen

4 un desarrollo disminuido de 1los foliculos (no hay

ovulacién), quedande todavia suficiente produccidén de

estrégenos como para evitar los efectos adversos, por ejemplo
sobre la masa 4sea.

La presente Iinvencién describe la preparacidén de
anidlogos de hormonas de bajo peso molecular gque selectivamente
tienen actividad meduladora sobre el receptor de FSH. Los
compuegtos de la invencidon pueden usarse ya sea como agonistas
(parciales) o antagonistas (parciales) del receptor de FSH.

Por 1lo tanto, se ha encontrado ahora que la
siguiente clase de compuestos de tetrahidroquinolina de

férmula I o sus sales farmacéuticamente aceptables, tienen

actividad moduladora de FSH:

%
RS R4 A

N

S

Férmula I

donde

Rl es formilo, (1-6C)alquilcarbonilo o (1-6C)-
alquilsulfonilo;

R? y R3 son H 6 (1-4C)alquilo;

RY es fenilo, opcionalmente substituido con uno o

mids substituyentes seleccionados del grupo de hidrexi, amino,

N



halégeno, nitro, trifluorometilo, ciano, (1-4C)alquilo, (2-

4C)alquenilo, (2-4C)alquinilo,

{1-4C)alcoxi, (1-4C)(di)~-
alquilamino.

La posicidn de saubstitucién preferida es la

posicidén para;

R es (l-4C)alquilo;

Y-X es C(0)-0, 8(0) 2-0, NHC(0)-0, NHC(S)-0, 0OC(O)-
O, enlace-0, C(O)-NH, S(0)2-NH, NHC(O)-NH, NHC{S)-NH, OC(0)-

NH, enlace-NH, NH-C(Q), O-C(O), NH-S(0)2, u 0-5(0)2,

blien X-Y es un enlace;

o]

RS es H, trifluorometilo, (1-6C)alquilo, 1- & 2-
adamantil(1-4C)alquilo, (2-6C)alguenilo, (2-6C)alquinilo, (6-
10C)arilo, {3-9C})Yheteroarilo, (3-6C)clcloalquilo, {2-6C)-
heterocicloalquilo, {l1-4C)algquiltio(i-4C)alquilo, (6-10C)-
aril(l1-4C)alquilo, (3-9C)heterocaril(1-4C)alquilo, (3-6C)-

clcloalquil(1-4C)alquilo, (2-6CYheterocicloalquil (1-4C)-

alguilo, R 8 'R 9 -aminocarbonil{1-4C)alquilo, Ra, R%-a mino{l-
4C)alquilo, Rs—oxicarbonil(1-4C)a1quilo, Ra-ox1(1-4C)-
algquilo, R®-carbonil{1-4C}alquilo;

] [ ]
sl Rs es H, debe hacersa notar que X-Y puede no ser

un enlace;

si Rs es fenilo, el fenilo, ademds de los
substituyentes para los grupos (6-10C)arilo mencionados en las
definiciones, puéﬂe estar opcionalmente substituido con
(6-10C)arilo, {(6-10C)ariloxi, (6-10C)aril{l-4C)alcoxi, (3-9C)-
heteroarilo, (3-9C)hetervariloxi, (3-9C)hetercaril(1-4C)-
alcoxi, (1-4C)alguyilcarbonilamine, (1-4C)alquilcarboniloxi,
(3-6C)cicloalquilcarboniloxi, {1-4C)alcoxicarbonil{1-4C)-
alqullcarboniloxi, {1-4C)alcoxi(1-4C)alquilcarboniloxi, (6-

i0C)arilcarboniloxi, (3-9C)heteroarilcarboniloxi, (1-4C)-
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alquilsulfoniloxi, (6-10C)arilsulfoniloxi, {3-9C)hetero-
arilaulfoniloxi, (1-4C)(di)alquilcarbamoilo, {6-10C)(di)aril-

carbamoilo, (2-6C)heterocicloalquilcarbamoilo, (6-10C) (41}~
arilamine, (3-6C)cicloalguilo, (3-6C)cicloalquil(l-4C)alquilo,
(2-6C)heterocicloalguilo, (2-6)heterocicloalquil(i-4C)alquilo;

RT es H, (i-4C)alquilo, (1l-4C)alcoxi, halégeno,
trifluorometile, ciano, nitro, hidroxilo;

ré y/o R? es H, (1-4C)alquilo, (2-4C)alqguenilo,
(2-4C)alquinilo, (6-10C)arilo, (3-9C)hetercarilo, {6-10C)~-
aril(1-4C)alquilo, (3-9C)heteroaril(1-4c{alquilo, (3-6C)-
cicloalquil{l-4C)alquilo, {2-6C)heterocicloalquil (1-4C)-
alquilo, (1-4C)(di)alguilamino{l-4C)alquilo, (1-4C)alcoxi(1l-
4C)alquilo, (1-4C)alquiltio(l-4C)alquilo, (1-4C)alquil-
carbonilamino(1-4C)alquilo, {(1-4C)alcoxicarbonil(l-4C)alquilo,
(1-4C)alcoxicarbonilamino(l-4C)alquilo, (3-6C)cicloalquilo,
(2-6C)heterocicloalguilo, o bien r8 ' r? pueden estar unidos
en un anlllo {(2-6C)heterccicloalquilo.

oo

Los compuestos de acuerdo con la presente invencidn
modulan la funcién del receptor de FSH y pueden usarse para

los mismos propbésitoe clinicos que la FSH nativa si se

comportan como agonistas, con la ventaja de gque presentan

propiedaden de estabilidad alteradas Y pueden ser

administrados en forma diferente. Si bloquean el raoceptor de

FSH. pueden usarse, por ejemplo, como un agente anticonceptivo.

Por lo tanto, los moduladores del receptor de FSH de

la presente invencién pueden usarse para tratar la

infertilidad, para la anticoncepcién y para el tratamiento de

trastornos dependientes de hormonas, tales como céncer de



mama, cdncer de préstata y endometriomsis. De preferencia, los

compuestos de la presente invencidn se usan para insctivar el
receptor de FSH.

El término (l1-4C)alquilo, como se usa

definicidén, significa

en la

un grhpo alquilo ramificado o no

ramificado gque tiene 1-4 A&tomos de carbono, por ejemplo

metile, etilo, propilo, isopropileo, butilo, sec-butilo y ter-
butilo.

El término (1-6C)alquilo, como se usa en la
definicién, significa un grupo alquile ramificadoc o no
ramificado que tiene 1-6 &tomos de carbono, per ejemplo
metilo, etilo, propilo, isopropilo, butilo, sec-butilo, ter-

butilo y hexilo. Son preferlidos los grupos {(l1-5C)alquilo,

siendo (1-4C)alquilo el mds preferido.
El término 1~ 6 2-adamantil({l-4C)alqulilo significa
un grupo adamantilo unido en la posicion 1 6 2 a un grupo

alquilo que contiene 1-4 Atomos de carbono, con el mismo

significado definido anteriormente.

b ]

v

El término (2-4C)alquenilo significa un grupo’
alquenilo ramificado o no ramificado que tiene 2-4 &Atomos de

carbono, tal como etenilo y 2-butenilo.

El término (2-6C)alquenilo significa un grupo
alquenilo ramificado o no ramificado que tiene 2-6 &tomos de
carbono, tal como etenilo, 2-butenilo y n-pentenilo.

El término (2-4C)alquinilo significa un grupo
alquinilo ramificado o no ramificado que tiene 2-4 &tomos de

carbono, tal como etinilo y propinile.



El término (2-6C)alquinilo =mignifica un grupo
alquinilo ramificadc o no ramificado que tiene 2-i &tomos de
carbono, tal como etinilo, propinilo y n-pentinilo.

El término (3-6C)cicloalquilo significa un grupo

cicloalquilo que tiene 3-6 &tomos de carbono, y gque es

ciclopropilo, ciclobutilo, ciclopentilo y ciclohexilo.

El término (2-6C)heterocicloalquile significa un
grupe heterocicloalquilo que tiene 2-6 Atomos de carbono, de
preferencia 3-5 Aatomos de carbono, e incluye al menos un
heterocatomo seleccionado entre N, O y/o §,

que puede estar
unido a través de un heterodtomo si es factible, o un atomo de
carbono. Los heterodtomos preferidogs son N u ©O. Los més
preferidos son piperidina, morfolina y pirrolidina.

El termino (l-4C)alcoxi significa un grupo alcoxl
que tiene 1-4 &tomos de carbono, teniendo la porcidn alquilo
el mismo significado definido anteriormente. Son preferidos
los grupos (1-2C)alcoxi.

El término {6-10C)arilo significa un ngp?
hidrocarburo aromidtico que tiene 6-10 Atomos de carbono, ehf
como fenilo, naftilo, tetrahidronaftilo o indenilo, que puede
estar opclionalmente substituide con uno o més substituyentes
seleccionados entre hidroxi, amino, halégeno, nitro,
trifluorometilo, ciano, (1-4C)algquilo, (2-4C)alquenilo, (2-
4C)alquinilo, (l-4C)alcoxi, (1-4C)(di)alquilamino, donde las

porciones algquilo tienen el mismo significade definido

anteriormente. El1 grupo hidrocarburo aromidtico preferido es

fenilo.

El término (3-9C)heterocarilo significa un grupo

aromitico substituido o no substituido que tiene 3-% &tomos de



carbono, incluyendo al menos un hetero&tomo seleccionado entre

N, 0 y/o 8, como imidazolilo, tiadiazolilo, piridilo,

(benzo)tienilo, (benzo)furilo, quinolilo, tetrahidroquinolilo,

quinoxalilo o indolilo. Los substituyentes en el grupo

heteroarilo pueden seleccionarse del grupo de substituyentes

enumerados para el grupo arilo. El grupo hetervarilo puede

estar unido a través de un &tomo de carbono o un heterodtomo,
8i es factible. Los grupos heteroarilo preferidos son tienilo,

furilo y piridilo.

El término (6-10C)ariloxi significa un grupo arilo

que contiene 6-10 Atomos de <carbono comoc se definid

anteriormente, unido a un Atomo de oxigeno. Los grupos (3-
9C)hetercariloxi son andlogos de los grupos (6-10C)ariloxi,
incluyendo al menos un heterodtomo seleccionado entre N, O 6
5.

El término (1-4C)alcoxicarbonil(1l-4C)alquilo
significa un grupeo alcoxicarbonilalguilo, donde el grupo
alcoxi contiene 1-4 é&tomos de carbono y tiene el mishg
significado definido anteriormente, y el grupo alquilo’
contiene 1-4 Atomos de carbono y tiene el miamo significado
definido anteriormente.

El término {l-4C)alcoxi(l-4C)alquile significa un
grupo alcoxialquilo, donde el grupo alcoxi contlene 1-4 &tomos
de carbono y tiene el  mismo significado definido
anteriormente, y el grupo alquilo contiene 1-4 &tomos de
carbono y tiene el mismo aignificado definido anteriormente.

El término (3-6C)cicloalquil(l-4C)alquilo significa

un grupo cicloalquilo de 3-6 &tomos de carbono unido a un

grupe alquilo de 1-4 A&tomos de carbono, donde el grupo



cicloalguilo es wun grupo. (3~6C)cicloalquilc como el definido

anteriormente, y el grupc alquilo es un grupo {1-4C)alquilo
como el definido anteriormente.

El término (2-6C)heterocicloalquil(1-4C)alquilo

significa un grupo heterocicloalquilo de 2-6 Atomos de carbono
unido a un grupo alquilo de 1~4 Atomos de carbono, donde el
grupo heterocicloalquilc es un grupo (2-6C)hetarocicloalquilo
como el definido anteriormente, y el grupo alquilo a8 un grupo
(l-4C)alquilo comeo el definido anteriormente.

El término (1-4C)(di)alquilamino significa un grupo
(di)alquilamino, cuyos grupos alquilo contienen 1-4 atomos de
carbono y tienen el mismo significado definido antexriormente.

El término (6-10C)(di)arilamino significa un grupo
(diarilamino, cuyos grupos arilo contienen 6-10 Atomos de
carbono y tienen el mismo significado definido anteriormente.

El término (1-4C)(dijalguilamino(1-4C)alquilo
significa un grupo (di)alquiléminoalquilo, cuyos grupps
alquilo contienen 1-4 Atomos de carbono y tienen el mishq

LY -
significado definido anteriormente. |

El término (1-4C)alquiltio(l-4C)alqullo significa
un grupo alquiltioalquilo, cuyos grupos alquilo contienen 1-4
&tomos de carbono y tienen el mismo slignificado definido
anterlormente.

El término aminocarbonil(1~-4C)alquilo en la
definicién de RY,R%-aminocarbonil(1-4C)alquilo significa un
grupo aminocarbonilalquilo, cuyo grupo alquilo contiene 1-4
dtomos de carbono y tiene el mismo significade definido

anteriormente. El grupo aminocarbonilmetilo es el grupo

aminocarbonilalquilo preferido.
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El término amino(1-4C)alquilo en la de<inicién de
RB,!ig-amino(1-4C)a1quilo significa un grupo aminoalquilo,
cuyo grupo alquilo contiene 1-4 &tomos de carbono Y tiene el
mismo significado definido anteriormente.

El término oxicarbonil(l-4C)alquilo en la definicién

de !!a-oxicarbonil(1-4C)nlquilo significa un grupo
oxicarbonilalquilo, cuyo grupo alquilo contiene 1l-4 Atomos de
carbono y tiene el mismo significado definido anteriormente.
El grupo oxicarbonilmetilo es el grupo oxicarbonilalquilo
preferido. )

El término oxi{l-4C)alquilo en la definicidén de RS-
oxi{l-4C)alquilo significa un grupo oxialquilo, cuyo grupo
alguilo contlene 1-4 éAtomos de carbono y tiene el mismo
gsignificado definido anteriormente.

El término carbonil{1-4C)alquilo en la deiinicibén de
Ra-carbonilll-AC)alquilo significa un grupo carbonilalquilo,
cuyo grupo alquilo contiene 1-4 Atomos de carbono y tiene el
mismo significado definido anteriormente. X

El término (6-10C)aril(l-4C)alquilo significa un'
grupo arilalquilo que tiene 7-14 Atomos de carbono, donde el
grupo alquilo es un grupo (l1-4C)alquilo y el grupo arilo es un
grupo (6-10C)arilo, definidos anteriormente. Los grupos
fenil(1~4C)alquilo, tal comc bencilo, son grupos arilalquilo
preferidos. Los grupos (3-9C)heteroaril(l-4C)alquilo son
andlogos de los grupos (6~10C)aril{l-4C)alquilc, incluyendo al
menos un hetercétomo seleccionado entre N, O y/o S, cuyo grupo
heterocarilo puede estar unido & través de un Atomo de carbono

o a través de un heterodtomo, si es factible.
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El término unidos en un anillo (2-6C)hetero-~

cicloalquilo en la definicién de Nkang, donde RS Y R?

Junto con el Atomo de nitrégeno al cual estin unidos forman un
anillo, significa un anillo que contiene el atomo de nitrégeno

Y ademds tiene como midximo 2-6 Atomos de carbono, cuyo anillo

puede contener uno 0 més heteroatomos adicionales

seleccionados entre N, O y/o S. Ejemplos de estos anillos son

azetidina, pirrolidina, piperidina, piperazina Y

(tio)morfolina.

El término halbégeno significa fldor, cloro, bromo o
vodo.

El término (1-6C)alguilcarbonilo significa un grupo
alquilcarbonilo, cuyo grupo alquilo contiene 1-§ &tomos de
carbono y tiene el mismo significade definido anteriormente.
Son preferidos los grupos (1-4C)alquilcaxbonilo.

El término (1-4C)alquilcarbonilamino{l-4C)alquilo
significa un grupo alquilcarbonilaminoalquilo, cuyos grupos
alquilc contienen 1-4 é&tomos de carbono y tienen el misr?o“
significado definido anteriormente.

El término (6-10C)aril(l-4C)alcoxi significa un
grupo arilo que contiene 6-10 atomos de carbono como se
definié anteriormente, unido a un grupo (1-4C)alcoxi como se
definid anteriormente. Los grupos {3-9C)hetero-
aril{1-4C)alcoxi son andlogos de los grupos (6-10C)aril(1-4C)-
alcoxi, incluyendo al menos un heterodtomo seleccionadc entre

N, 0 6 S, cuyo grupo heteroarilo puede eatar unido a través de

un Atomo de carbono o a través de un heterodtomo, sl es
factible.
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El término (1-4C)alquilcarbonlloxi significa
grupce alquilcarb niloxi,

un

Cuyo grupo alquilo contiene 1-4

dtomos de carbono. E1 término (3-6C)cicloalquilcarboniloxi

significa un grupo cilcloalquilcarboniloxi, cuyo grupo

cicloalquilo contiene 3-6 &tomos de carbone, y cuya porcién

cicloalquilo tiene el mismo significado definido

anteriormente.

El término (1-4C)alcoxicarbonil(1-4C)alquil-
carboniloxi aignifica un grupo {1l-4C)alcoxicarbonile unido a

un grupo alguilcarboniloxi cuya porcién alquilo contiene 1-4

dtomos de carbono, y cuyo grupo alcoxi tiene el mismo

significado definido anteriormente.

El término (1-4C)alcoxi(l-4C)alquilcarboniloxi
Bignifica un grupo alcoxi con 1~-4 &tomos de carbono unido a un
grupo alquilcarboniloxi con 1-4 &tomos de carbono, teniendo

loa grupos alcoxi y alquilo el mismo aignificade definido

anteriormente.

El término (1~4C)alquilcarbonilamino significa un

1Y .
grupo alquilcarbonilamino, cuyo grupo alquilo contliene 1-4

dtomos de carbono.

El término (1-4C)alcoxicarbonilamino(l-4C)alquilo
significa un grupo alcoxicarbonilo que contiene 1-4 &tomos de
carbono y tiene el mismo significado definido anteriormente,
unido a un grupo aminoalguilo, cuyo grupo alquilo contliene 1-4

dtomos de carbono y tiene el mismo significade definido

anteriormente.
El término (6-10C)arilcarboniloxi significa un grupo
arilcarboniloxi, cuyo grupo arilo contiene 6-10 Atomos de

carbono. El grupo arilcarboniloxi preferido es un grupo
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fenilcarboniloxi. Los grupos (3-9C)heterocarilcarboniloxi son

anadlogos de los grupos (6-10C)arilcarboniloxi, incluyenda al

menos un heterodtomo seleccionado entre N, O 6 §, y pueden

estar unidos a través de un Atomo de carbonc o un haterodtomo,
si es factible.

El términc (1-4C)alquilsulfonilo significa un grupo
algquilsulfonilo, cuyo grupo algquilc contiene 1-~4 Atomos de

carbono y tiene el mismo significado definido anteriormente.

El término (1-6C)alquilsulfonilo significa un grupo

alquilsulfonilo, cuyo grupo alquilo contiene 1-6 atomos de

carbono y tiene el mismo significado definido anteriormente.

Son preferidos los grupos (l1-3C)alquilsulfonilo.

El término (1-4C)alquilsulfoniloxi significa un
grupo alqguilsulfoniloxi, cuyo g¢grupo alguilo contiene 1-4

dtomos de carbono y tiene el mismo significado definido

anteriormente. Son preferidos los grupos (1-3C)alquil-

sulfoniloxi.

El término (6-10C)arilsulfoniloxi significa un gruﬁq_
arilsulfoniloxi, cuyo grupo arilo contiene 6-10 Atomos &e‘
carbono y tiene el mismo significade definido anteriormente.
Es preferido el grupo fenilsulfoniloxl. Los grupos
{3-9C)hetercarilsulfoniloxli son andlogos de LloB grupos
(6-10C)arilsulfoniloxl, incluyendo al menos un heterodtomo

seleccionado entre N, 0 6 S, que pueden estar unidos a traveés

de un Atomo de carbono o un heterodtomo, si ea factible.
El término (1-4C){di)alguilcarbamoilo significa un
grupo (di)alquilcarbamoilo, cuyos grupos alquilo contienen 1-4

dtomos de carbono y tienen el mismo significado definido
anteriormente.
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El término (6-10C)(di)arilcarbamoilo significa un

grupo (di)arilcarbamcilo, cuyas porciones arilo contienen 6-10
dtomos de carbono y tienen el mismo significado definido

anteriormente.

El término (2-6C)heterocicloalquilcarbamoilo

significa un grupo heterocicloalquilcarbamoilo, cuyo grupo
heterocicloalquilo contiene 2-6 étomos de carbono y tiene el

mismo significado definido anteriormente.

Los compuestos preferidos de la invencién son
compuestos de fdérmula I, donde Y-X es C{O)-NH, OC(O)-NH &

C{0)-0. Mas preferidos son los compuestoe en gue Y-X es C(O)-

NH.
Mads preferidos son los compuestos donde Rl es (1-

4C)alquilcarbonilo, de preferencia acetilo, y/o R* y/o R3 Y

R son independientemente (1-4C)alquilo, de mayor preferencia
metilo.

De preferencia, R6 es un grupo voluminoso. Lgs
compuestos preferidos son agquéllos donde R6 es (G-lOC)arﬁo‘,
(3-9C)heterocarilo, (6-10C)aril(1-4C)alquile 0 (3-9C)-
heteroaril(1-4C)alquilo. Los nés preferidos son los compuestos
donde R® em (6-10C)arilo, més pref'erj.do aan fenilo. El1 grupo
R? preferido es H, (1-4C)alqu116 o (l1-4C)alcoxi. Los mas
preferidos son H & (1-4C)alguilo, més prefericdo ain H 6
metilo. Los mAs preferidos son los compuestos donde R’ es H.

En los compuestos mis preferidos de acuerdo con la
invencidn, Rl es (1-4C)alquilcarbonilo, Rz, R3, R® son
independientemente (1-4C)alquilo, R es fenilo, Y-X es C(0)-

NH y R’ es H. Adn més preferidos son los compues:tos donde R!
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es acetilo, Rz,. R3, R5 son Iindependientemente metilo, R4

es fenilo, Y-X es C(O)-NH y R’ es H.

En los compuestos preferidos mancionados wmds arriba,
Se permiten substituciones como se indica en las definiciones
de los grupos. El fenilo en RS puede ademés estar
substituido como se indicd en la definicién de RS,

Est&n excluidos de 1la invencién los compuestos
1-acet11—6—benzoilamino—4—(4-metilf;nil)-1,2,3,4—tetrahidro-
2,2,4-trimetilquinolina, 1l-acetil-4-fenil-1,2,3,4-:etrahidro-
2,2,4,6-tetrametilquinolina, l-acetil-4-fenil-1,2,3,4-tetra-
hidro-2,2,4,6,8-pentametilquinolina, l-acetil-6-metoxi-4-
fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina, l-acetil-6-
triﬁluoroacetilamino-4-(4-metil£enil)-1,2,3,4-tetrahidro-
2,2,4-trimetilquinolina, l-acetil-6-trifluoroacetilamnino-4-
fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina, Ll-acetil-4-
(4-clorofenll)-1,2,3,4-tetrahidro-2,2,4,6-tetrametilquinolina
Y 1-acetil-4-(4-bromofen11)-1,2,3,4-tetrah1dro—2,2,4,§—

tetrametilquinolina. n

LYY
La renuncia se refiere a las ensefianzas en Ref. Zh.,

Khim. Abstr. No. 1Zh311l, 1972; Khim. Geterosikl. Soedin.
7:795, 1971;'Amb1nter Screening Collection, nameros de orden
28020-A0839/0039328 (CAS 31045§-91-4) y -A0705/0032919 (CAS
327981-38-4); ChemDiv. Inc. numero de orden 8005-9747 (CAS
60760-14-1); ChemStar Product list, niémero de orden CHS0065413
(CAS 299418-67-0); Asinex Compound Collection, nimero de orden

BAS0068990 (CAS 299970-20-0).

Los métodos adecuados para la preparacién de los

compuestos de la invencidn se resumen a continuacién.

4R
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A
A,
\Q\ D
e ———————
R7 N RY

ll-a- A = OAlquilo tl-a: A = QAlquilo

1i-b: A = NH(grupo protector) I1i-b: A = NH{grupo protector)
li-c: A = C(O)0Alquile 1H-c. A = C(0YOAlquilo

-d: A =$§(0),0Alquilo

{i1-d: A =S§(0),0Alquilo
l1-e: A = alquilo{substituido), arilo ll-e: A = alquilo(substituido), arilo

Loe compuestos de la presente invencidn donde Rz Y
R? son metilo pueden prepararse partiendo de anilinas
(protegidas) de fdérmula general II-a-e, donde R7 tiene el
mismo significado definido anteriormente, por medio de la bien
documentada reaccidén de Skraup, que da derivados de 1,2-
dihidro-2,2,4-trimetilquinolina de férmula III-a-e.

Ciclaclones de Skraup relacionadas se encuentran en
la literatura: A. Knoevenagel, Chem. Ber. 54:1726, 1921; R.L.
Atkins y D.E. Bliss, J. 0Org. Chem. 43:1975, i978; J.'V.‘
Johnson, B.S5. Rauckman, D.P. Baccanari y B. Roth, J. Mel.®
Chem. 32:1942, 1989; W.C. Lin, S.T. Huang y S.T. Lin, J. Chin.
Chem. Soc. 43:497, 1996; J.P. Edwards, S.J. West, K.B.
Marschke, D.E. Mais, M.M. Gottardis y T.K. Jones, J. Med.
Chem. 41:303, 1998.

La reaccién mencionada més arriba se efectia

tipicamente a temperatura elevada en acetona, ©6xido de
mesitilo o acetoacetato de etilo, en presencia de yodo o un
dcldo protico tal como &cido clorhidrico, é&cidoc p-tolueno-
sulfénico o yoduro de hidrégeno acuoso. Alternativemente, las

1,2-dihidro-2,2,4~trimetilquinolinas de férmula III-a-e pueden
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prepararse haclendo reaccionar la anilina correspondiente de

féormula II-a-e con acetona, en presencia de MgS0;, 4-ter-

butilcatecol y yodo (L.G. Hamann, R.I. Higuchi, L. 2hi, J.P.
Edwards y X.N. Wang, J. Med. Chem, 41:623, 199B). Los
materiales de partida pueden obtenerse directamente de fuentes

comerciales, o bien pueden prepararse por substituciones en el

anillo aromAtico conocidas en el arte, como se describe por

ejemplo en H. Cerfontain, Y. Zou y B.H. Bakker, Recl. Trav.
Chim. Pays-Bas, 113:403, 1994; A. Coppock, J. Org. Chem.
22:325, 1957; M. Schlosser, J.H. Chol y 8. :-Takagishi,
Tetrahedron, 46:5633, 1990.

Alternativamente, los compuestos de la estructura
general VI-a-e, donde Rz Y R3 son (2-4C)alquilo ¥y R’ es como

se definié anteriormente, pueden sintetizarse en general por

ciclacidén de una anilina de f&rmula IV-a-e con una cetona

aproplada de formula V.

‘I \ "
L]
+ l
R2 R3

RY Wy R? H \n:
IV-a: A = OAlquilo v Vi- A = OAlquilo
IV-b: A = NH(grupo protcctor) Vi-b: A = NH(grupn Qrotcctor)
IV-¢c: A = C(0)YOAlquilo Vi-c: A= C(O)OAIc-]mI_o
tvd: A = §(0),0Alquilo Vid: A= S(O)',DAlqmlo‘
IV-c: A = alqmlo(substituido). arilo Vi-c: A = alquilo{substituido). anio

La reaccién mencionada mas arriba se efectda
tipicamente en un solvente inerte tal como tolueno, a

temperatura elevada usando dcidos proéticos o de Lewis tales
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como, pero no limitados a, &cido p-toluenosulfénico o

trifluoruro de boro, para promover la ciclacién (H. Walter, H
Sauter y T. Winkler, Helv. Chim. Acta, 75:1274, 1992; H.

Walter, Helv. Chim. Acta, 77:608, 1994; H. Walter y J.

Schneider, Heterocycles, 41:1251, 1995; J.P. Edwards, J.D.

Ringgenberg y T.K. Jones, Tetrahedron Lett. 39:5139, 1998).
Los blogques de construccién requeridos de férmula
iV-a-e pueden prepararse por reacclén de Wittig de cetonas de

féormula ViI-a-e. La introduccidén de los substituyentes A en el

anillo aromdtico puede efectuarse usando substituciones en el

anillo aromdtico conocidas en el arte, ya sea en la etapa de

anilina o en la etapa de 1,2-dihidro-2,2,4-trimetilquinolina,

como se mencioné més arriba para los compuestos de férmula II.

Ly NH,

Vil-a: A = OAlquilo

VII-b: A = NH(grupo protector)
Vii-c: A = C{O)OAlquilo

Vii-d: A = §(0),0Alquilo

Vll-e: A = alquilo(substituido), arilo

En otra propuesta, los compuestes’ de fdérmula VI-a-e

donde R 2

= R3 =1 pueden prepararse a partir de enilinas de
férmula general II-a-e, por reacciédn con 1l-metilestireno y
formaldehido en acetonitrilo, &a temperatura ambiente o

elevada. Clclaciones relacionadas se describen en la
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literatura: J.M. Mellor y G.D. Merriman, Tetrahedron, 51:6115,
1995,

N
1
R7 'i' R2
R1

R7 N me

Vi Vill-a. R! = C(O)Alquilo

VIHi-b: R = §(0),Alquilo

La 1-N-acilacién o 1-N-sulfonilacién subsigulente de

los compuestos de férmula VI donde Rz, R3, R7 y A son como

se definidé anteriormente, puede efectuarse usando condiciones
esténdar, bien conocidas para los expertos en el arte. En un
experimento tipico, los compuestos de férmula VI se hacen
reacclonar en un solvente tal cComo diclorometano,
tetrahidrofurano, tolueno o piridina, con un acilhaluro o
anhidrido de Acido o un sulfonilcloruro, en presencia de wuna
base tal como, pero no limitada a, N,N-diisopropiletilamina,
trietilamina, piperidina o hidruro de sodio, para d:a'r.‘

derivados N-aciladoe o N-sulfonilados de 1,2-dihidro-4-
metilgquinolina de las férmulas VIiI-a Y VIII-b,
respectivamente.

N-acllaciones relacionadas de un andamiaje de
dihidroquinolina se encuentran en la literatura: Zh. V.
Shmyreva, Kh. S. Shikhaliev y E.B. Shpanig, Izv. Vyssh.
Uchebn. Zaved., Khim. Khim. Tekhnol. 31:45, 1988; Zh. V.
Shmyreva, Kh. §. Shikhaliev, L.P. Zalukaev, Y.A. Ivanov, Y.S.

Ryabokobylko e I.E. Pokrovskaya, Zh., Obshch. Khim. 59:1321,
1989.
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La 1-N-formilacidén puede efectuarsa f&cilmente por
reaccidén de una dihidroquinolina de férmula VI con &cido
férmico, en presencia de &cido trifluoroacético a temperatura
elevada (véase por ejemplo P. Bouyssou, C. Le Goff y J.
Chenault, J. Heterocycl. Chem. 29:895, 1992) o con ‘etil éster
de &cido foérmico en presencia de acetato de sodio, como esté

descrito en la literatura, por ejemplo en N. Atanes, 8.

Perez, E. Guitan, L. Castedo y J.M. Saa, Tetrahedron,
50:11257, 1994,

La introduccién del grupo fenilo requerido en la
posicién 4 del andamiaje de dihidroquinollna puede efectuarse
por alquilacién de Friedel-Crafts de derivados de benceno
(substituido) con los compuestos de estructura general VIII,

donde Rl, R2 ' R3 ’ R7 y A Bon como se definié anteriormente.

R1

VIt X

Esta tultima reaccién se efectda tiplcamente a
temperaturas elevadas ya Bea en benceno (substituido) puro'o
en un solvente inerte apropiado tal como heptano o hexano con
benceno ({substituido) como -reactivo, bajo la catdlisis de un
dcido de Lewis (por ejemplo AlClj3, AlBr3i, FeCli 6 SnCly).
Alquilaciones de Friedel-Crafts con 1,2-dihidro-2,2,4-
trimetilguinolinas se describen en la literatura en B.A.

Lugovik, L.G. Yudin y A.N. Xost, Dokl. Akad. Nauk B5SSR,
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170:340, 1966; B.A. Lugovik, L.G. Yudin, S.M. Vinogradova y

A.N. Kost, Khim. Geterosikl. Soedin, 7:795, 1971.

Los compuestos de la presente invencidn, donde R5 #

Me ¥y Rl' Rz, Ra. R‘, R’ y A son como sa definiéd

anteriormente, representados por 1la fé6rmula XII, pueden
sintetizarse partiendo de tetrahidroquinolina cetonas de
férmula X. Asi, la reaccién de Wittig de una cetona de férmula
X con el reactivo de Wittig apropiado, da el derivado
inBaturado representado por la férmula XI, que a su vez es el
material de partida para una alquilacién de Friedel-Crafts de

benceno (substituido), por el mismo procedimiento descrito més

arriba para la preparacidén de los compuestos con la estructura

general IX.

7Y 7 adhy A

X X1 Xl A

La reaccién de Wittlig mencionada més arrxiba es blen

conocida para los expertos en el arte,
La cetona requerida de férmula X puede prepararse
por reaccldén de una ;nilina de f6rmula II con 3-cloro-3-metil-
.l-butino (XIII) en dietiléter/agua, en presencia de cobre en

polvo y trietilamina, lo que da un alquino de férmula XIV. El

intercambio hidrogeno-halégeno puede efectuarse por

desprotonacién de un compuesto de férmula XIV en un solvente

inerte tal como tetrahidrofurano con n-butil 1litic a
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temperaturas bajo -50°C, con la adicién de p-tolueno-

sulfonilcloruro para dar un cloruro de férmula general Xv.

Finalmente, la ciclacién catalizada por &cido (por ejemplo

dcldo sulfirico) puede efectuarse a temperatura elevada en un

solvente tal como polietilenglicol, para dar compuestos de

férmula XVI, que pueden ser acilados o sulfonilados como se

describié anteriormente para los derivados de férmula general
VI,

ok —ek— v

It XIll: B=H XIV: BaH XVI: C=H
XV B=Cl _ X: C=NR

La secuencia de reacciones mencionada més arriba
estd descrita en la literatura: P. Barmettler y H.J. Hansen,
Helv. Chim. Acta, 73:1515, 1990 (y las referenclas allf
citadas). v

La funcionalizacién de la posicién 6 en las
tetrahidroquinolinas de estructura general LI puede
efectuarse por procedimientos .de desproteccidn-acoplamiento
conocidos en el arte:

Los compuaestos de la presente invencidén donde X = O
e Y = C(0), S(0)2, NHC(O), NHC(S), OC{O0) o un enlac?,
representados por la formula I-a, pueden prepararse a partir
de la tetrahidroquinolina que contiene 6-metoxi de férmula

XIl-a. La desmetilacién es bilen conocida para los expertos en

el arte.
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f Re, ) Re.
a HI\Y,O
+ XVillay ——— -
R r2 RY '|‘ R2
3] Rt
Xil-a' Z=Me I-a
XVii: Z=H

En un experimento tipico, 1la desmetilacidén se
efectia por reaccién de un compuesto de férmula XII-a con
BBr3 en un solvente inerte tal como, pero no limitado a,
diclorometano o tetrahidrofurano a baja temperatura, para dar

los compuestos desprotegidos de férxrmula general XVII.

Alternativamente, la desmetilacién puede efectuarse por la

reaccién de compuestos de férmula XII-a con €l complejo

BF 3 "Me32S a temperatnra ambiente en un solvente inerte, como

se mencioné para las desmetilaciones usando BBrj3.

i i °§'4° A
m” o Re i

OH Re Cl A
XVlil-a XVIil-b XVitl<
“'\u"’\o RI\NAS m\'oici Rl\c,
XVilld XVill-e XVIii-f XVili-g

Las funcionallizaciones subsiguientes del grupo OH

" libre en los derivados de férmula XVII también son bien
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conocidas para los expertos en el arte, y pueden establecerse

facilmente usando reactivos de formula XVIiII-a-g.

Para los reactivos que contienen halurc de férmula

XVIII, la reaccidén mencionada més arriba =se efectia
tipicamente a temperatura ambiente en un solvente adecuado,
por ejemplo un solvente aprdético tal como N,N-

dimetilformamida, diclorometano o tetrahidrofurano, en

presencia de una base tal como, pero no limitada a, N,N-
diisopropiletilamina o hidruro de sodio. Aditivos tales como
N,N-dimetilaminopiridina o yoduro de tetrabutilamonio pueden
acelerar esta ultima reaccién. Ademfis, la utilizacidn de
isocianatos o isotiocianatos de férmula XVIII-d y XVIII-e en
un solvente ilnerte a temperaturas ambientes o elevadas, da los
compuestos de f6rmula I-a donde Y = NHC(O) ©6 NHC(S),
respectivamente.

Los compuestos donde Y = (C{0) también pueden
obtenerse de una manera alternativa usando Acidos carboxiligos
de foérmula general XVIII-b, usando un reactivo de ncoplnmieqﬁp
tal como tetrafluorobor;to de 0—(benzotriazol-l—11)—N,N,N',N':
tetrametiluronlo {TBTU), hexafluorofosfato de o-(7-
azabenzotriazol-1-1il1)-N,N,N',N'-tetrametiluronio (HATU) 0
hexafluorofosfato de bromotripirrolidinofosfonic (PyBrOP) Y
una base terciaria, por ejemplo N,N-diisopropiletilamina, en
un solvente como N,N-dimetilformamida o diclorometano, a

temperatura ambliente o elevada.

Los compuestos representados por la férmula I-b-c,
donde W = RB,R9N 6 80, respectiva'mente, pueden sintetlzarse
haciendo reacclonar compuestos de férmula general XVII con un

cloruro de dcido de férmula XIX, usando condiciones esténdar.
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XVii + wjtv);Lc. - ﬁ \ﬁl?(:

XIX: n=1-4 Ib: W=RE:R'N
[<: W=REQ

Alternativamente, los compuestos de la estructura I-
b-c pueden prepararse a partir de derivados de férmula XVII y
un cloruro de acido de férmula XIX donde W = OEt, seguido por
saponificacién mediada por base (por ejemplo NaOH) y posterior

condensacidn del &cido carboxilico libre, ya sea con aminas de

estructura general Ra,RQNH o alcoholes de estructura general

RBOH, en presencia de un reactivo de acoplamiento tal como

TBTU, HATU 6 PyBrOP mencionados anteriormente, y una base

terciaria tal como N,N-diiscopropiletilamina.

Los compuestos representados por la fdérmula I—d;-e,

donde V = RB,R9N 0 RBO, respectivamente, pueden obtane{sg

por substitucidén nucleofilica de un haldgeno tal como Br,

presente en los compuestos de férmula XXI, por aminas de

estructura general RB,RBNH 0 alcoholes de estructura general

R%H. A su vez, la tetrahlidroquinolina requerida de férmula
XXI puede sintetizarse a partir de un compuesto de férmula
XVII y un bromoacilcloruro de estructura general XX, usando
procedimientos sintéticos conocidos en el arte.
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Xvil i - ) .
+ 0,
e —
Br. R2 R2
, Y
XX: n=1!4 XXI -d: V=R,LR™
l-o: V=R

Los compuestos reprasentados por la £f6rmula I-£f-g,
donde U = heteroarcméitico (gubatituido) o fenilo

(substituido), regpectivamente, pueden prepararge por
acoplamiento de Suzuki de yodobenzoil derivados (substituidos)

de férmula XXII con acidos borénicos de férmula general XXIII-
a-b.

D m e

XXH XXlll-a U = hotoroaromitico(subst.) 1-f-3 v
XX11i-b U = aromélico(subal.)

En un experimento tipico, un yoduro de formula XXII
se hace reaccionar con un &cido bordénico de férmula XXIII-a-b
en una mezcla de solventes tal como dimetoxietano/etanol,
usando fluoruro de cesio y un catalizador de paladio tal como
tetrakistrifenilfosfina paladio o tris({dibenciliden-~
acetona)dipaladio, a temperatura elevada bajo una atmésfera de
nitrégeno.

La adicién de trifenilfosfina puede acelerar la

reaccién y mejorar el rendimiento. La reaccién mencionada méas
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arriba eatd descrita axtensamente en la llteratura. Véase por
ejemplo: A. Suzuki, Acc. Chem. Res. 15:178, 1982; N. Miyaura,

T. Ishiyama, H. Sasaki, M. Ishikawa, M. Satoh y A. Suzuki, J.

Am. Chem. Sec. 111:314, 1989.

De manera similar, los compuestos representados por

la férmula I-h donde X = NH e Y es como se definid

anteriormente, pueden sgintetizarse por los mismos métodos

descritos més arriba para lcs compuestos de formula general
Ia-g donde X = Q.

R? r2
I-h

Los compuestos representados por la férmula I-i-]
donde X = C{0) 6 S{0)2 e Y = NH u O, respectivamente, pueden
obtenerse por la reaccién de los acil o sulfonil cloruIQé‘
correspondientes de férmula XXV, con aminas de estructura
general RGNHz o alcoholes de estructura general RGOH, por

el mismo método que 8se describidé anteriormente para la

preparacién de los compuestos de férmula I-a.

Ro R4 RE R4
o R W
3 e R3
Ry T R2 ? R2
R R
XX1V.Q=0H Isi: Y=NH
XXV: Q=Cl :Y=0
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Los acil o sulfonil cloruros requeridos de férmula

XXV pueden prepararse a partir de los compuestos

correspondientes de férmula XXIV, por tratamiento por ejemplo
con POCl3, PCls, oxalilcloruro, fosgeno o SOClz, en

solventas tales como tolueno, acetonitrila (] N,N-

dimetilformamida, como estd descrito extensamente en la

literatura. Véase por ejemplo M. Bonnat, M. PBradley y J.D.
Kilburn, Tetrahedron Lett. 37:5409, 1996; J.G. Montana, G.M.
Buckley, N. Cooper, H.J. Dyke y L. Gowers, Bioorg. Med. Chem.
Lett, 8:2635, 1998; J. Hayler, P.D. Kane, D. LeGrand, F.
Lugrin, XK. Menear, R. Price, M. Allen, X. Cockcroft, J.
Ambler, K. Butler y K. Durren, Bioorg. Med. Chem. Lett.
10:1567, 2000.

Alternativamente, los compuestos de férmula XXIV
donde X = C(0) pueden usarse directamente comc materiales de
partida para la preparacién de derivados de férmula I-ifj,

usando reactivos de acoplamiento como los menclonadog

¥ -
anteriormente.

Para los compuestos representados por la férmula I-
k-p, donde X = C(0) 6 S(0)2 e Y = NH u O, ¥y n = 1-4, pueden

seguirse procedimientos sintéticos conocidos en el arte.
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AXVI XXvil XX

Asi, la preparacién de tetrahidroguinolinas de
férmula I-k-1 puede efectuarse condensando una amina o alcohol
repregentado por la férmula XXVI (Y = NH u O, reapectivamente)

con cloruros de formula general XXV, usando condiciones
estdndar. En una propuesta similar, aminas o alcoholes de
formula XXVII pueden utilizarse para preparar compuestos de
formula I-m-n. Finalmente, el uso de los acidos borénit_:os
XXIII mencionados anteriormente lleva a la. preparacién .d;e‘
compuestos de férmula I-o-p, mediante la reaccidn \de‘

acoplamiento de Suzukl mencionada anteriormente.

Los compuestos de la presente invencidén donde X-Y es
un enlace, representados por la férmula I-g, pueden prepararse
directamente a partir de anilinas de formula XXVIII
disponibles en el comercio © gque s8se pueden preparar
facilmente, mediante la sgecuencia de reacciones de Skraup,

acilacién y alquilacién de Friedel-Crafts.
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.= QL
R Lm NH,

1-q XXvil

En otra propuesta, los compuestos representadoa por
la férmula I-r donde X-Y es un enlace y U = heteroaromitico

(substituido) o fenilo (substituido), pueden prepararse por

condensacién de Suzuki de los 6-yodo tetrahidroq{xinolina

derivados correspondientes de férmula XXIX con A&cidos

borénicos de férmula general XXIII, como se¢ menciond

anteriormente.
RE_ R4 RS 4
u |
> e
R3 a3
RY 'i' R2 R 'f r2
R1 R1
Ir XXIX xan

El yoduro requerido de férmula XXIX puede obtenerse
a partir de la amina correspondiente por medio de la bien
conocida reaccidon de Sandmei jer.

Algunos de los compuestos de la invencidén, que
pueden estar en la forma de una base libre, pueden ser
aislados de la mezcla de reaccidén en la forma de una sal
farmacéuticamente aceptable. Las sales farmacéuticamente
aceptables también pueden obtenerse tratando la base libre de

férmula I con un dcido orgdnico o inorgdnico tal como cloruro
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de hidrégeno, bromuro de hidrégeno, yodurc de hidrégeno, &cide

sulfirico, &cldo fosférico, &cido acético, Aacide propiénico,

édcido glicélico, 4&cido maleico, &cido maldnico, acido

metanosulfdénice, &cido fumédrico, &cido succinico, édcido

tartdrico, dcido citrico, &cido benzoico y dcido ascdrbico.
Los compuestos de la presente invencién poseen al
menos un Aatomo de carbono quiral y, por lo tanto, pueden

obtenerse como enantidémeros puros o0 como una mezcla de

enantiodmeros, o como una mezcla de diasteredémeroa. Loa métodos’
para obtener los enantiOmeros puros son blen conocidos en el
arte, por ejemplo cristalizacién de sales que se obtienen de
dcidos opticamente activos y la mezcla racémica, o

cromatografia usando columnas quirales. Para los

diasteredmeros, pueden usarse columnas de fase directa o fase

lnversa,

Log compuestos de la invencién pueden formar

hidratos o solvatos. Es sabido por los expertos en el arte

que los compuestos cargados forman especies hldratadas cuando
son liofilizados con agua, o forman especies solvatadas cua;d;
son concentrados en una solucidn cen un solvente organico
apropiado. Los compuestos de esta invencidén incluyen 1los

hidratos o solvatos de los compuestos presentados.

Para seleccionar compuestos activos, £1 andlisis a
1075 M debe dar como resultado una actividad de mas del 20% de
la actividad madxima, cuando se usa FSH como referencia. Otro
criterio podria ser el valor ECsg, que debe ser < 1073 M, de
preferencia < 10”7 M,

El experto en el arte podrA reconocer que los

valores deseables de ECs5p son dependientes del compuesto
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analizado. Por ejemplo, un compuestc con una ECsg Que es

menor de 10~5 M, generalmente se considera candidato para la
seleccién de farmacos. De preferencla, este valor es menor que
107 M. sin embargo, un compuesto que tiene una ECsg més alta

pero ea selectivo para el receptor particular, puede ser un

candidatoc ain mejor.

Los métodos para determinar la unidn al receptor, y

también los ensayos in vitro e in vivo paras determinar la

actividad bloldgica, de las

gonadotrofinas, son bien

conocidos. En general, el receptor expresado se pone en

contacto con el compuesto que serA analizado, y se mide 1la

unién, o 1la estimulacién o inhibicidén de una respuesta

funcional.

Para medir una respuesta funcional, DNA aislado que
codifica el gen del xreceptor de FSH, de prefierencia el
receptor humano, es expresado en células huéspedes adecuadas.
Esta célul; puede Ber la célula de ovario de hémster chino,
pero otras células también son adecuadas. De preferencia, iﬁp
células son de origen de mamifero {Jia et al, Mol. Endocrif.,
5:759-776, 1991).

Los métodés para construir lineas celulares que
expresan ¥FSH recombinante son bien conocidas en el arte
(Sambrook et al., Molecular Cloning: a Laboratory Manual, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, itdltima
ediciédn). La expresidn del receptor se obtiene porx la

expresién del DNA que codifica para la proteina deseada. Las

técnicas para mutagénesis dirigida al sitio, ligazén de
secuencias adiclonales, PCR y construccién de sistemas de

expresidén adecuados son todas, hoy en dia, bien conocidas en
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el arte. Porciones, o el total, del DRA gue codifica para la

proteina deseada' pueden construirse sintéticamente usando

técnicas esténdar de fase s6lida, de preferencia incluyendo

sitios de restriccién para facilitar la ligazén. Elementos de
control adecuados para la transcripcién y traduccién de la
secuencia de codificacién incluida, pueden ser proporcionados

& las secuenclas de  codificacidén del DNA,
sabido,

Como o8 bien
actualmente hay disponibles sistemas de expresidn que

son compatibles con una amplia variedad de huéspedes,

incluyendo huéspedes procariéticos tales como bacterias vy

huéspedes eucaridticos tales como levadura, células vegetales,

células de insectos, células de mamiferos, células de aves y

similares.

Enseguida, las células que expresan el receptor se
ponen en contacto con el compuesto de prueba para observar la

unién, o 1la estimulacién o inhibicidén de una respuesta

funcional.

Alternativamente, membranas celulares aisladas que

A
contienen el receptor expresado, pueden usarse para medir la

unidn del compuesto.

Para la medicion de 1la unién, pueden usarse

compuestos marcados con radioactividad ¢ marcados con

fluorescencia. Como compuesto de referencia, puede usarse FSH

recombinante humana. Como alternativa, también pueden

.efectuarse ensayos de unidén por competencia.

Otro ensayo {nvolucra sondear para compuestos
agonistas del recaptér de FSH determinando la estimulacidn de
la acumulacién de cAMP mediada por el receptor. Asi, este
método involucra la expresidn del receptor en la superficie
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celular de una célula huésped,

Yy exponer la ceélula al

compuesto de prueba. Enseguida, se mide la cantidad de cAMP.

El nivel de cAMP estard reducido o aumentado, dependiendo del
efecto inhibidor o estimulante del compuesto de prueba sobre

la unidén al receptor.

Ademds de la medicidén directa, por ejemplo de los

niveles de cAMP en la célula expuesta, pueden usarse lineas

celulares gque ademds de la transfeccién con el DNA gque

codifica para el receptor, también son transfectadas con un

sequndo DNA que codifica para un gen reportero, cuya ékpresién

responde al nivel de cAMP. Estos genes reporteros podrian ser

inducibles por cAMP o podrian sBer construidos de manera tal
que estén conectados con nuevos elementos gue rasponden a
cAMP. En general, la expresién de loa genes reporteros podria
ser controlada por cualquier elemento de respuesta que
reaccione a niveles cambiantes de cAMP. Genes reporteros
adecuados son por ejemplo LacZ, fosfatasa alcalina, luciferasa
de luciérnaga y proteina con fluorescencia verde. Lbﬁ
principios de estos ensayos de transactivacidén son bién'
conocidos en el arte y esté&n descritos por ejemplo en

Stratowa, Ch., Himmler, A. y Czernilofaky, A.P., (1995) Curr.

Opin. Blotechnol. 6:574.

La presente invencién también se refiere a una
composicién farmacéutica que comprende un derivado de
tetrahidroquinolina o sus sales farmacéutlcamente aceptables
que tienen 1la férmula general I, mezclado con auxiliares

farmacéuticamente aceptables y opcionalmente otros agentes

terapéuticos. Los auxiliares deben ser "aceptables” en al

sentido de ser compatibles con los otros ingredientes de la
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composicidén y no ser daifilnos para los sujetos receptores de la

misma. Las composiciones farmacéuticas también pueden

comprender los derivados de tetrahidroquinolina l-acetil-é6-

benzollamino-4-(4-metilfenil)-1,2,3,4-tetrahidro-2,2,4-tri~

metilgquinolina, l-acetil-4-fenil-1,2,3,4-tetrahidro-2,2,4,6-

tetrametilguinolina, l-acetil-4-fenil-1,2,3,4-tetrahidro-

2,2,4,6,8-pentametilquinoclina, l-acetil-6-metoxi-4-fenil-

1,2,3,4-tetrahidro-2,2,4~trimetilquinolina, l-acetil-6-

trifluorcacetilamino-4-(4-metilfenil)-1,2,3,4-tetrahidro-

2,2,4-trimetilquinolina, l-acetil-6-trifluoroacetilamino-4-

fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina, ~.-acetil-4-
(4-clorofenil)-1,2,3,4-tetrahidro-2,2,4,6-tetrametilguinolina
Y l-acetil-4-(4-bromofenil)-1,2,3,4~-tetrahidro-2,2,4,6-tetra-
metilquineclina.

Las composiciones incluygn, por ejemplo, aquéllas
adecuadas para administracién oral, sublingual, subcuténea,
intravenosa, intramuscular, local o rectal y similares, todPa

en formas de dosificacidén unitarias para administracidn.

Para la administracidn oral, el ingrediente acti;o\
puede ser presentado como unidades separadas tales como
tabletas, cépsulas, polvos, granulados, eoluciones,
suspensiones y similares.

Para la administracidn parenteral, la composicién
farmacéutica de la invencién puede ser presentada en
contensedores de dosis unitarias o de dosis mﬁ;;xples, por
ejemplo liquidos para inyeccidén en cantidades predeterminadas,

por ejemploc en frascos sellados y ampollas, y también puede

ser almacenada en un estado secado por congelacién
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{liofilizado) que requiere s5°lo de la adicién de un vehiculo
liquido estéril, por ejemplo agua, antes del uso.

Mezclado con las auxiliares farmacéuticamente

aceptables, por ejemplo los descritos en la referencia

estédndar, Gennaro, A.R. y colaboradores, Remington: "The

Science and Practice of Pharmacy" (20a. Edicién, Lippincott
Willjams & Wilkins, 2000, véase especialmente Parte 5:
"Pharmaceutical Manufacturing"), el agente activo puede ser
comprimido para formar unidades de dosificacién sdlidas tales
como pildoras y tabletas, o puede ser praocesado para formar
cédpsulas o supositorios. Mediante liquidos farmacéuticamente
aceptables, el agente activo puede ser aplicado como una
composicién fluida, por ejemplo como una preparacidn
inyectable, en 1la forma de una solucidén, suspensidén o
emulsién, o como un rocio, por ejemplo un rocic nasal.

Para fabricar unidades de dosificacibédn sblidas, se
contempla el uso de aditivos convencicnales tales cqmo
rellenog, colorantes, aglutinantes poliméricos y similares. En
general, puede usarse cualquier aditivo farmacéuticame;f;
aceptable gque no interfiera con la funcidon de los compuestos
activos. Los vehiculos adecuados  con los cuales el agente
activo de la invencién puede ser administrado en composiciones
s6lidas, incluyen lactosa, almidén, derivados de celulosa y
similares, o mezclas de los mismos, usados en cantidades
adecuadas, Para la administracion parenteral, pueden usarse
suspensiones acuosas, soluciones salinas isoténicas vy
soluciones inyectables egtériles, conteniendo agentes

dispersantes y/o agentes humectantes farmacéuticamente

aceptables, tales como propilenglicol o butilenglicol.
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La invencién ademds incluye wuna composicién

farmacéutica, comc se describié anteriormente, en combinacién

con material de envase adecuado para dicha composicidn,

incluyendo dicho material de envase instrucciones para el uso
de la composicién, como se describié anteriormente.
Los derivados de tetrahidroquinolina de la invencién

también pueden ser administrados en la forma de dispositivos

farmacéuticos implantables, gue consisten en un nicleo de

material activo, encerrado por una membrana gue regula la

valocldad de liberacién. Estos implantes son para ser

aplicados en forma subcutéinea o 1local, y 1liberaran el

ingrediente activo 2 una velocidad aproximadamente cconatante
durante periodosa de tiempo relativamente largos, por ejemplo
desde semanas hasta afios. Los métodos para la preparacidn de
dispositivos farmacéuticos implantables son bien conocidos en

el arte, por ejemplo como se describe en la patente eurocpea

0.303.306 (AKZO Nobel R.V.).
La dosis exacta y el régimen de administracidn de}l

ingrediente activo, © de una composicitn farmacéutica Jéf
mismo, necesariamente serdn dependientes del efecto
terapéutico gque @8se debe lograr (tratamiento de la
infertilidad; contracepcién), y pueden variar con el compuesto
particular, la via de adminiastracién, y la edad y condicién
del sujeto individual al que serd administrado el medicamento.

En general, la administraciéon parenteral requiere
dosificaciones mis bajas que otros métodos de administracidn

que son més dependientes de la absorcién. Sin embargo, una

. dosificacién para seres humanos de preferencia contiene

0,0001-25 mg por kg de peso corporal. La dosis deseada puede
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ser presentada como una sola dosis o como subdosis miltiples,
administradas a intervalos aproplados a través del dia o, en

el caso de sujetos receptores hembras, como dosis para ser

administradas a intervaloa diarios aproplados a través del

ciclo menstrual. La dosificacién y también el régimen de

administracidén pueden diferir entre un sujeto receptor hembra
Y uno macho.

Asi, los compuestos de acuerdo con la invencién
pueden ser usados en terapia.

Otro aspecto de la invencion reside en el uso de un
compuesto derivado de tetrahidroquinolina que tiene la formula
general I, para la fabricacién de un medicamente para ser
usado para el tratamiento de trastornos que responden a las
rutas mediadas por el receptor de FSH, de preferencia para el
control de 1la fertilidad, de mayor preferenciun para el
tratamiento de la infertilldad o para impedir la fertilidad,
Los compuestos de acuerdo con la invencién tambié&n pueden

-

usarse para el tratamiento de trastornos dependientes dg

LN ¥
hormonas, tales como cédncer de mama, céncer de prdstata vy

endometriosis.

La invencién se ilustra por los siguientes ejemplos.

EJEMPLOS

Ejemplo 1

l1-Acetil-6-(ter-butoxicarbonil)amino-4-fenil-1,2,3,4~

tetrahidro-2,2,4-tr1metilgginolina
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{a).

6-]ter—Butoxicarhonil]amino-ltz-dihidro~2,2,4-tr1met11—
quinolina

Una mezcla de N-Boc-1,4-fenilendiamina (5,0 gq) y
yodo (1,3 g) en 6xido de mesitilo (25 ml) fue agitada a 100°C
por 2 horas. La mezcla de reaccién fue concentrada al vacio y
el residuo fue sometido a cromatografia en Al203 (Alumina B,
act. II1), en heptano/diclorometanc = 8/2 comc eluyente.

Rendimiento: 2,9 g. MS-ESI: (M+H]'T = 289,2.

(b). 1-Acetil-6-(ter-butoxicarbonil)amino-1,2-dihidro-2,2,4~
trimetilguinolina

Acetil cloruro (11,1 ml) y anhidrido acético (11,1
ml) fueron agreqgados gota a gota a una solucién de 6-(ter-
butoxicarbonil)amino-1,2-dihidro-2,2,4~trimetilquinolina (8,5
g) en piridina (22 ml) y diclorometano (212 ml). Después de
agitar por 18 horas, la mezcla de reaccién fue lavada con HCl
2 M y agqua. La cepa orgadnica fue secada (MgS504), filtrada y
concentrada al vacio. El residuc fue sometido a crumatografiﬁ

kY L}
en silica gel, en heptano/acetato de etiloc = 8/2 {v/v) como

eluyente,

Rendimiento: 6,7 g. MS-ESI: [M+H]® = 331,2.

(e). 1-Acetil~6-amino-4-fenil-1,2,3,4~-tetrahidro-2,2,4-tri-

metilguinolina

‘Una mezcla de l-acetil-6-(ter-butoxicarbonil)amino-
2,2,4-trimetil-1,2-dihidrogquinolina (2,4 q) y AlCl3y (9,5 4q)
en benceno (150 ml) fue agitada a 70°C por 1 hora. La mezcla
de reaccidédn fue enfriada (0°C) y extinguida con agua, y ademis

se le agregé una solucién de NaOH 2 M. La capa orgénica fue

=
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separada, secada sobre MgS804, filtrada y concentrada al vacio.
El residuo fue sometido a cromatografia en silica gel, en
heptano/acetato de etilo = 8/2 (v/v) como eluyente.

Rendimiento: 1,6 g. MS-ESI: [M+H]® = 309,2.

(d). 1~Acetil-6-(ter-butoxicarhonil)amino-!-fenll-l,!,3,4—

tetrahidro—z,2,4-trimetilgu1nolina

Una mezcla de L-acetil-6-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4~trimetilquinolina (20 mg), (Boc)20 (30 mg) y
N,N-diisopropiletilamina (20 pnl) en tetrahidrofureno (4 ml)
fue agitada a 60°C por 18 héraa. La mezcla de reaccidn fue
concentrada al vacio y el residuo fue sometido a cromatografia

en silica gel, en diclorometano/metanol = 1/0 => 95/5 {v/v)

como eluyente.

Rendimiento: B mg. MS-ESI: (M+H]' = 409,2.

Edemplo 2

6-Amino-l-butiril-4-fenil-1,2,3,4-tetrahidro-2,2,4-

trimetilquinolina

(a). 6~(ter-Butoxicarbonil)amino-l-butiril-1,2-dihidro-2,2,4~

trimetilguinolina

Butiril cloruro (185 pul) fue agregado gota a gota a
una soluclén de 6-(ter-butoxicarbonil)amino-1,2-dihidro-2,2,4-
trimetilquinolina (50 mg) y una cantidad catalitica de N,N-
dimetilaminopiridina en piridina (4 ml). Después de agitar
por 18 horas, la mezcla de reaccién fue concentrada al vacio.

El residuo fue disuelto en acetato de etilo y lavado con aqua.
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La capa organica fue separada, secada (MgSO4) y concentrada al
vacio. El residuo fue sometido a cromatografia en silica gel,
en heptano/acetato de etilo = 1/0 => 7/3 (v/v) como eluyente.

Rendimiento: 47 mg. MS-ESI: [M+H]* = 359,4.

(b). 6-Amino-1-butiril-4-fenil-1,2,3,4-tetrahidro-2,2,4-tri-

metilquinolina

Una mezcla de l-butiril-6-(ter-butoxicarbonil)amino-
1,2-dihidro-2,2,4-trimetilquinclina (47 mg) y AlCly (52 mg)
en benceno (2 ml), fue agitada a 60°C por 6 horas. La mezcla
de reaccién fue enfriada (0°C) y extinguida con agua, y ademés

se le agregqé una solucidén de NaOH 2 M. La capa orgénica fue

separada, secada sobre MgSO4 y concentrada al vacfo. El

residuoc fue purificado por HPLC preparativa.-

Rendimiento: 10 mg. MS-ESI: [M+H]T = 337,2; HPLC: Rt = 6,97

min. (método 1).

Ejemplo 3 '

l-Acetll-6-aminc-4-(4-clorofenil)~-1,2,3,4-tetrahidro-2,2,4-

trimetilguinolina

Una mezcla de l-acetil-6-(ter-butoxicarbonil)amino-
l1,2-dihidro-2,2,4-trimetilquinolina (25 mg) y AlCl3 (35 mg)
en clorobenceno (2 ml) fue agitada por 1 hora. La mezcla de

reaccidon fue extinguida con agua y ademds se le agregd una

solucién de NaOH 2 M y acetato de etilo. La capa orgénica fue

separada, secada sobre MgSO, Yy concentrada al vacio.
Rendimiento: 20 mg. MS~ESI: [M+H]+' = 343,4; HPLC: Rt = 6,16
min., (método 1}).
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Ejemplo 4

l1-Acetil-6-amino-4-(4-fluorofenil)-1,2,3,4-tetrahid

ro-2,2,4-

trimetilguinolina

La alquilacién de Friedael-Crafts de fluorobenceno {2

ml) con l-acetil-6-(ter-butoxicarbonil)amino-1,2-dihidro-

2,2,4-trimetilquinolina (25 mg) en presencia de AlCly (35

mg}, se efectud de acuerdo con el método descrito en el
Ejemplo 3.

Rendimiento: 15 mg. MS-ESI: [M+H]* = 327,4; HPLC: Ry = 5,63

min. (método 1). '

Ejemplo 5

l1-Acetil-6~-amino-1,2,3,4-tetrahidro-4-(4-toloil)-2,2,4~-

trimetilgquinolina

La alqulilacién de Friedel-Crafts de tolueno (2 ml)
con l-acetil-6-(ter-butoxicarbonil)amino~1,2-dihidro-2,2,4~
trimetilquinolina (25 mg) en presencia de AlCly (35 mg), se
efectud de acuerdo con sl método descrito en el Ejemplo 3.  °

Rendimiento: 22 mg. MS-ESI: [M+H]T = 323,2.

Ejemplo &

1-Acetil-6~(4~clorohenzoil)amino-4-fenil-1,2,3,4-tetrahidro-

2,2.,4-trimetilguinolina

Una mezcla de 1-acetil-6-amino-4~€enil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (10 mg), 4-clorobenzoil
cloruro (11 mg) y N,N-diisopropiletilamina (22 pl) en
tetrahidrofurano (1 ml), fue agitada por 18 horaas. La mezcla
de reaccidn fue concentrada al vacio, el residuo fue dlsuelto

en acetato de etilo y lavado con HC1 0,5 N, agua, NaHCOj3
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acuoso al 5%, agua y solucién salina. La capa orgénica fue

separada, secada {MgSO4) y concentrada al-vacio. El residuo
fue sometido a cromatografia enm silica gel, en heptanc/acetato
de etilo = 1/0 => 0/1 (v/v) como eluyente.

Rendimiento: 9,5 mg. MS-ESI: [M+H)Y = 447,4; HPLC: Ry =
10,87 min., (método 1).

Ejemplo 7

1—Acet1l-6—benzoilam1n0-4-fenil-1,2,3,4—tetrah1dro-2,2,4-

trimetilquinolina

La acllacién de l-acetil-6-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinclina (10 mg) con benzoil cloruro

(9,1 mg) y N,N-dilsopropiletilamina (22. pl) en tetra-

hidrofurano (1 ml), se efectué de acuerdo con el métado

descrito en el Ejemplo 6.

Rendimiento: 1,2 mg. MS-ESI: [M+H]T = 413,4; HPLC: Ry =
10,01 min. (método 1).

L]

.
Ejemplo 8

1—Aéetil—4*fen11—1,2,3,4-tatrahidro-6-g4-[tr1£1uoromet11]-

benzoil)amino-2,2,4-trimetilguinolina

La acilacién de 1l-acetll-6-amino-4-fenil-1,2,3,4-

tetrahidro-~2,2,4-trimetilquinolina (10 mg) con A4-trifluoro-

metilbenzoil cloruro (14 mg) y N,N-diisopropiletilamina (22

Ml) en tetrahidrofurano (1 ml), se efectud de acuerdo con el

método deacrite en el Ejemplo 6.

Rendimiento: 8,9 mg. MS-ESI: [M+H]T = 481,4; HPLC: Ry =

10,76 min. (método 1).
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Ejemplo 9

1—Acet11-6-(j-nitrobenzoil)amino-4-fen11-1,2,3.4-tetrahidro-

2,2,4-tr1metilgu1nolina

La acilacién de l-acetil-6-amino-4-fenil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina {10 mg) con 4-nitrobenzoil

cloruro (12 mg) y N,N-diilsopropiletilamina (22 pul) en

tetrahidrofurano (1 ml), se efectué de acuerdo con el método
descrito en el Ejemplo 6.

Rendimiento: B,2 mg. MS-ESI: ([M+H]® = 458,4; HPLC: Rg
10,02 min. (método 1).

Ejemplo 10

1-Acetil-4-fenil-6-{4-n-propilbenzoiljamino-1,2,3,4~

tetrahidro-2,2,4-trimetilquinolina

La acilacién de 1l-acetil-f-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4~trimetilquinolina (10 mg) con 4-n-propil-
benzoil cloruro (12 mg) y N,N-diisopropiletilamina (22 ul) en

tetrahidrofurano (1 ml), se efectud de acuerdo con el méto?o

descrito en el Ejemplo 6.

Rendimiento: 6,7 mg. MS-ESI: [M+H]t = 455,4; HPLC: Ry =
11,19 min. {(método 1).

Ejemplo 11
1—Acetil—6-[3-bromo-2,6—dimetoxibenzoi1)amino-G-Eenil—l,Z,S,4—

tetrahidro-2,2,4-trimetilquinolina

Una mezcla de l-acetil-6-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (25 mg), &cido 3-bromo-2,6-
dimetoxibenzoico (23 mg), hexafluorofosfato de 0-(7-

azabenzotriazol-1-il)-N,N,N' ,N'-tetrametiluronio (HATU) (68
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mg) y N,N-diisopropiletilamina

(32 ul) en diclorometano (4
ml},

fue agitada por 18 horas. La mezcla de reaccién fue

concentrada al vacio, el residuo fue disuelto en acetato de

etilo y lavado con HC1 0,5 M, agua, NaHCOj acucsc al 5%, agua

Y solucién salina. La capa orginica fue secada (MgSO3) Y

concentrada al vacio. El residuc fue sometido a cromatografia

en silica gel, en heptano/acetato de etilo = 1/0 => 0/1 (v/v)

como eluyente.

Rendimiento: 28 mg. MS-ESI: [M+H]* = 551,4; HPLC: Ry = 3,75
min. (mé&todo 2).

Ejemplo 12

1-Acetil~4-fenil-6-(4~fenilbenzoil)amino-1,2,3,4-tetrahidro-

2,2,4-trimetilgquinolina

La acilacién de 1l-acetil-6-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (11 mg) con 4-bifenil-

carbonil cloruro (16 mg) y N,N-diisopropiletilamina (22 pl) en

tetrahidrofurano (1 ml), se efectud de acuerdo con el métodq

LU ¥
descrito en el Ejemplo 6.

Rendimiento: 1,0 mg. MS-ESI: [M+H)Y = 489,4; HPLC: Ry =
11,62 min. (método 1).

Ejemplo 13

1-Acetll-6-(4~-[4-clorofenillbenzoil)amino-4-fenil-1,2,3,4-

tetrahidro-2,2,4~trimetilquinclina

(a). l-Acetil~6-{4-yodobenzoil)amino-4-fenil-1,2,3,4~-

tetrahidro-2,2,4-trimetilquinolina
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Una mezcla de 1-acet11-6-amino-4-fenil—1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina (300

cloruro (520 mg) y wuna

mg), 4-yodobenzoil
cantidad catalitica de N,N-

dimetilamincpiridina en piridina (4 ml), fue agitada por 18

horas. La mezcla de reaccién fue concentrada al wvacio, el

residuo fue disuelto en acetato de etilo y lavado con NaHCO3
acuoso saturado, agua y solucidén salina. La capa organica fue

secada (MgSO4) y concentrada al vacio.

Rendimiento: 460 mg. MS-ESI: ([M+H]Y = 539,4; HPLC: Rt
10,98 min. (método 1).

=

(b). 1-Acetil-6-(4-[4-clorofenil]benzoil)amino-4-fenil-

1,2,3,4-tetrahidro-2,2,4-trimetilquinolina

Una mezcla de 1l-acetil-6-{4-yodobenzoil)amino-4-
fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina {25 mg},
acido 4-clorobencenobordnico (22 mg), fluorurc de cesio (14
mg), trifenilfosfina (5,0 mg) Yy trig-
(dibencilidenacetona)}dipaladio(0) (4,3 mg) en dimetoxﬁ::
etanc/etanol 4:1 {5 ml) fue agitada por 15 minutos, a medida
que se hacia burbujear nitrégeno a través de la solucidn.
Después de 3 horas a 80°C, la mezcla de reaccidn fue
concentrada al vacio, el residuo fue disuelto en acetato de
etilo y lavado con HCl 0,5 M, agua, NaHCO3 acuoso al 5%, agua
y solucidén salina. La capa orgdnica fue secada (MgS0O4) Yy
concentrada al vacio. El residuo fue sometido a cromatografia
en silica gel, en heptanc/acetato de etilo = 1/0 => 0/1 (v/v)

como eluyente.

Rendimiento: 16 mg. MS-ESI: [M+H]Y = 523,4; HPLC: Ry = 4,40

min. (método 2).
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Ejemplo 14
1-Acetil-4-fenil-6~(4-[3-piridilibenzoil)amino-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina

El acoplamiento’ cruzado de Suzukl de l-acetil-6-(4-
yodobenzoil)amino-4-fenil-1,2,3,4~tetrahidro-2,2,4-trimetil-
quinolina (25 mg), éster ciclico de 1,3-propanodicl de &cido
piridina-3-bor6n}co (23 mg), fluoruro de cesia (14 mg),
trifenilfosafina {5,0 mg) Y tris(dibencilidenacetona)-
dipaladio(0) (4,3 mg) en dimetoxietano/etanol 4:1 (v/v} (5
mi), se efectué de acuerdo con el método descrito en el
Ejemplo 13,
Rendimiento: 17 mg. MS-ESI: [M+H]T = 490,4; HPLC: Ry = 7,11
min. (método 1).
Ejemplo 15
1-Acetil-4-fenil-6-(2-fenil-5-metoxibenzoil)amino-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina

Vi

(). 1-Acetil-6-(2-bromo-5-metoxibenzoil)amino-4-fenil-
1,2,3,4-tetrahidro-2,2,4~trimetilquinolina

La condensacién de l-acetil-6-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina {25 mg) con Acido 2-bromo-

5-metoxibenzoico (21 mg), por accién de HATU (68 mg) y N,N-

diisopropiletilamina (32 ul) en diclorometanc {4 ml), 8se

efectud de acuerdo con el método descrito en el Ejemplo 11.
Rendimiento: 31 mg. MS-ESI: [M+H]T = 521,4; HPLC: Re = 3,74
rmin. (método 2).
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(b). 1-Ac

et11-4—fenil-ssj2-fen11—5—metoxlbenzoi11am1no—
sz,3,4—tatrah1dro—2,2,4-tr1metilgginolina

El acoplamiento cruzado de Suzuki de l-acetil-4-
fenil-6-(2-bromo-5-metoxibenzoil)amino~1,2, 3, 4-tetrahidro-

2,2,4-trimetilquinolina (30 mg), &cido bencencborfnico (25

mg), fluorurc de cesio (21 mg), trifenilfosfina (7,0 mg) y

tris(dibencilidenacetona)dipaladio{0) (6,0 mg) en dimetoxi-

etano/etanol 4:1 (v/v) (S ml), se efectud de acuerdo con el

método descrito en el Ejemplo 13.

Rendimiento: 23 mg. MS-ESI: [M+H])' = 519,4; HPLC: Ex = 10,87

min. (método 1}).
Ejemplo 16

1-Acetil-4~fenil-6-(2-fenil-3-metilbenzoil)amino-1,2.3,4~
tetrahidro-2,2,4-trimetilquinclina

{a). 1—Acetil-4-fenil-6-Lz-bromo-a-metilbenzoiljamlno-l,2,1,1-

tetrahidro-2,2,4-trimetilquinolina

*
%

La condensacién de l-acetil-f-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (25 mg) con &acidn 2-bromo-
3-metilbenzoico (19 mg), por accién de HATU (68 mg) y N,N-
diisopropiletilamina (32 ul) en diclorometano (4 ml), se
efectud de acuerde con el método descrito en el Ejemplo 1l.
Rendimlento: 16,3 mg. MS ESI: [M+H]T = 505,2; HPLC: Ry =
3,80 min. {método 2).

(b). l-Acetil-4-fenil-6-(2-fenil-3-metilbenzoil)aming-1,2,3,4-

tetrahidro-2,2,4-trimetilguinolina
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El acoplamiento cruzado de Suzuki de l-acetil-4-

fenil-6-(2-bromo~3-metilbenzoil)amino-1,2,3,4-tetrahidro-

2,2,4~trimetilquinclina (16 mg), A&cido bencenobordénico (25

mg), fluoruroc de cesio (21 mg), trifenilfosfina (7,0 mg) ¥y

tris(dibencilidenacetona)dipaladio(0) (6,0 mg) en dimetoxi-

etano/etanol 4:1 (v/v) (5 ml), Be efectué de acuerdo con el

método descrito en el Ejemplo 13.

Rendimiento: 4,9 mg. MS-ESI: [M+#}* = 503,3; HPLC: Ry = 4,61

min (mé&todo 2).

Ejemplo 17

1-Acetil-4-fenil-1,2,3 4-tetrahidro-6—-(g-toluencsulfonil)-

amino-2,2,4~trimetilquinolina

La sulfonilacion de l-acetil-6-amino-4-fenil-
1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (10 mg) con
a-toluenosulfonil cloruro (12 mg) y N,N-diisopropiletilamina
{22 pl) en tetrahidrofurano (25 ml), se efectué de acuerdo

con el método de acilacién descrito en el Ejemplo 6. '

AT Y

Rendimiento: 9,8 mg. MS-ESI: [M+H]™ = 463,4; HPLC: Rt = 9,49
min. (método 1}.

Ejemplo 18
1-Acatil-4-fenil-6-;fenilaminocarbonil1am1no-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina

Una mezcla de l-acetil-6-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (10 mg), 1socianato de
fenilo (8,0 mg) y N,N-diisopropiletilamina (22 ul) en
tetrahidrofurano (1 ml), fue agitada por 18 horas. La mezcla

de reaccidén fue concentrada al vacio, el residuo fue disuelto
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en acetato de etilo y lavado con HCl 0,5 M,

agua, NaHCOj3
acuoso al 5%,

agua y solucién salina. La capa organica fue

secada (MgSO4) y concentrada al vacio. El residuc fue sometido

a cromatografia en silica gel, en heptano/acetato de etilo =
1/0 => 0/1 (v/v) como eluyente.
Rendimiento: 3,8 mg. MS-ESI: [H+H]+ = 428,4; HPLC: Ry =
10,39 min. (método 1).

Ejemplo 19

1-Acet11-6—(ter-butilaminotiocarbonil)amino-4-fen11-1,i,314-

tetrahidro—2,2,4-trimet11gu1nolina

La formacidén de tiourea de l-acetil-§-~amino-4-fenil-
1,2,3,4-tetrahidro-2,2,4-trimetilquinclina (10 mg) can

isotiocianato de ter-butilo (7,5 mng) Y N,N-

diisopropiletilamina (22 K1) en tetrahidrofurano (1 ml), s=se
efectud de acuerdo con el método descrito en el Ejemplo 18,
Rendimiento: 0,50 mg. MS-ESI: [M+H]™ = 424,4; HPLC: R¢ =

5,90 min. (método 1).

L 4

L )

Ejemplo 20
l1-Acetlil-6-(4-ter-butilbencil)amino-4-fenil-1,2,3,4-
tetrahidro-2,2 4-trimetilquinolina.icido trifluorcacético

Una mezcla de 1l-acetil-6-amino-4-fenil-1,2,3,4-~
tetrahidro-2,2,4-trimetilquinolina (10 mg), 4-(ter-butil)-
bencilclorurc (6,5 mg} y N,N-dlisopropiletilamina (10 ul) en
tetrahidrofurano (1 ml), fue agitada a 50°C por 18 horas. La
mezcla de reaccién fue concentrada al vacio, el residuo fue
disuelto en acetato de etilo y lavado con HKCl 0,5 M, agua,

NaHCO3 acuosc al 5%, agua y solucién salina. La capa orgénica



\&°

Vaza

51

fue secada (MgSO4) y concentrada al vacio. El residuo fue

sometido a cromatografia en silica gel, en heptano/acetato de
etilo = 1/0 => 0/1 {v/v) como eluyente.
Rendimiento: 3,1 mg. MS-ESI: (M+H]}* = 455,4; HPLC: Re =
10,00 min. (método 1).

Ejemplo 21

l1-Acetil-4-fenil-6-{3-fenilpropionil)amino-1,2,3,4-tetrahidro-

2,2,4-trimetilquinolina

La acllacién de l-acetil~f6-amino-4-fenil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina {10 mg) con 3-

fenilpropionil cloruro (11 mg) y N,N-diisopropiletilamina (22
1) en tetrahidreofurano (1 ml), se efectud de acuerdo con el

método descrito en el Ejemplo 6,

Rendimiento: 1,2 mg. MS-ESI: [M+#H]Y = 441,4; HPLC: Ry =
10,25 min. (método 1).

Ejemplo 22 '

\ s
1-Acetil—6-|2-furoil]am1no-4-fen11-1,2,3,4-tetrah1dro-2,2,4—

trimetilguinolina

La acilacién de l-acetil-6-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (10 mg) con 2-furoil
clorurc (8,5 mg) y N,N~diisopropiletilamina (22 pl) en
tetrahidrofurano (1 ml), se efectudé de acuerdo con el método

descrito en el Ejemplo 6.

Rendimiento: 7,7 mg. MS~ESI: [M+H]® = 403,4; HPLC: Ry = 8,91
min. (método 1}).
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Ejemplo 23

1-Acet11~6—(isovuleriljamino—4-fen11—1,2,3,4—tet;gh1dro-2,2,4—
trimeti{lquinolina

La acllacién de l1-acetil-6-amino-4-fenil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina (10 mg) con isovaleril
cloruro (7,8 mg} y N,N-~diisopropiletilamina (22 ul) en

tetrahidrofurano (1 ml), sme efectud de acuerdo con el método

descrito en el Ejemplo 6.

Rendimiento: 5,3 mg. MS-ESI: [M+H]” = 393,4; HPLC: Ry = 9,35
F
min. (método 1).

Ejlemplo 24

1-Acetilv6—(3-[adamantan-l—il]Erogionil1amino-4-fan11-1,2‘3,4-

tetrahidro-2,2,4-trimetilquinolina

La condensacion de l-acetil-6-amino-4-fenil-
1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (10 mg) con &cido
3-(adamantan~1-~il)propiénico (10 mg), por accién de HATU (25
mg) y N,N-diisopropiletilamina (22 pl) en diclorometanc 51_

ml), se efectud de acuerdo con el método descrlto en el

Ejemplo 11.

Rendimiento: 6,7 mg. MS-ESI: [M+H)' = 499,4; HPLC: Ry =
12,43 min. (método 1).

Ejemplo 25

l1-Acetil-6-(etilmalonil)amino-4-fenil-1,2,3,4-tetrahidro-

2,2,4-trimetilquinolina

La acilacién de 1l-acetil-f-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (150 mg) con etil malonil

cloruro (147 mg) y N,N-dilsopropiletilamina (314 ul) en
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tetrahidrofurano (8 ml), se efectué de acuerdo con el método

descrito en el Ejemplo 6.

Rendimiento: 163 mg. MS-ESI: [M+H]+ = 423,2; HPLC: Rt = 8,48

min. {(método 1).

Ejemplo 26

1~Acetil-6-(f4-metoxibencilamino]lcarbonilmetilcarbonil)amino-

4-fenil-1,2,3,4-tetrahidro~2,2,4-trimetilquinolina

{a). l-Acetil-6-(hidroxicarbonilmetilcarbonil)amino-4-fenil-

1,2,3,4-tetrahidro-2,2,4-trimetilquinoclina

Una solucién de NaOH 2 M fue agregada gota a gota a
una solucidén con agitacién de l-acetil-é-(etil malonil)amino-
4~fenil-1,2,3,4-tetrahidro~-2,2,4-trimetilquinolina (161 mg) en
dioxano/agua 4:1 (v/v) (12 ml), hasta pH 14. Después de agitar

por 3,5 horas, la mezcla de reaccién fue vertida en agqua Yy

extraida con acetato de etiloc a pH 2. La capa orgénica fge
lavada con agua Yy solucidn @ealina, secada (MgSOy) \m

concentrada al vacio.

Rendimiento: 163 mg. MS-ESI: [M+H]T = 395,2; HPLC: Ry = 7,43

min. (método 1).

(b). l—Acetil-G-([4—metoxibenc11am1no]carbonilmetiicarbonil)—

amino-4~-fenil-1,2,3,4-tetrahidro-2,2,4-trimetilguinclina

La condensacién de 4-metoxibencilamina (5,2 mg) con
l-acetil-6~(hidroxicarbonilmetilcarbonil)amino-4-fenil-

1,2,3,4-tetrahidro-2,2,4~-trimetilquinolina (10 mg), por accién

de HATU (19 mg) y N,N-diisopropiletilamina (16 pl) en
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tetrahidrofurano (2 ml), se efectud de acuerdo con el método

descrito en el Ejemplo 11.

Rendimiento: 7,3 mg. MS-ESI: [M+H)Y = 514,4; HPLC: Ry = 8,80

min. (métoda 1).

Ejemplo 27

l—Acetil-G-([etoxicarbonilmetilamino]carhonilmetilcarboni;)-

amino-4-fenil-1,2,3,4~tetrahidro-2,2,4-trimetilquinolina

La condensacién de etil éster de glicina.HCl (5,3
mg) con  -l1-acetil-6-(hidroxicarbonilmetilcarbonil)amino-4-
fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (10 mg), por
accién de HATU (19 mg) y N,N-diisopropiletilamina (16 pl) en
tetrahidrofurano (2 ml), se efectud de acuerdo con el método
descrito en el Ejemplo 11.

Rendimiento: 4,6 mg. MS-ESI: [M+H]+ = 480,6; HPLC: Ry = 7,94

min. (método 1).

Ejemplo 28 v

1-Acetil-6-g[N-etil-N-bancIlamino]carbonilmetilcarbonil]amiﬂo-
4-fenil-1,2,3,4-tetrahidro-2,2,4~trimetilguinclina

La condensacidén de N-etilbencilamina (5,2 mg) con 1-
acetil-6-(hidroxicarbonilmetilcarbonil)amino-4-€enil~1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (10 mg), por accidén de HATU
(19 mg) y N,N~diisopropiletilamina (16 pl) en tetrahidrofurano
(2 ml), se efectud de acuerdo con el método descrito en el

Ejemplo 11.

Rendimiento: 7,3 mg. MS-ESI: {M+H]}™ = 512,6; HPLC: Ry = 9,36
min. (método 1).
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Ejemplo 29

I-Acetil—s-(fz,4fgifluorohenc11am1no]metilcarbonil)amino-4-

!enil-l,2,3,4-tetrahidro-2,2,4—tr1met11gulnolina

(a). 1-Acet11—6-(bromoacetil)amino-&-:enil—l,z,1L4-tetrahidro-

2,2,4-trimetilquinolina

La acilacién de l-acetil-6-amino-4-fenlil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina (130 mg) con bromoacetil
cloruro (69 pl) y N,N-diisopropiletilamina (121 pjl) en

diclorometano (10 ml}), se efectué de acuerdo con el método

descrito en el Ejemplo 6.

Rendimiento: 151 mg. MS-ESI: [M+H]T = 4131,2.

(b).

l—Acetil-G-([2,4-dif1uorobencilam1no]metilcarbonil)-

amino-4-fenjl-1,2,3,4-tetrahidro-2,2,4-trimetilquinclina

Una mezcla de l-acetil-6-(bromoacetil)amino-4-fenil-
1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (10 mg). 2:4'

difluorobencilamina (6,0 mg) y N,N-diisopropiletilamina (10

LY b

Hl) en dioxano (2 ml), fue agitada a 40°C por 18 horas. La

mezcla de reaccidn fue concentrada al vacio. El residuc fue

sometido a cromatografia en silica gel, en diclorometano/
metanol = 1/0 => 95/5 (v/v) como eluyente.

Rendimiento: 5,5 mg. MS-ESI: [M+H]* = 492,4; HPLC: Ry = 6,74
min. {método 1).

Ejemplo 30

1-Acetil-6-([4-{1-fenil}-piperazinil]metilcarboniljamino-4-

fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina
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La N-alquilacién de 1-fenilpiperazina (7,0 ul) con
1-acetil~5-(bromoacetil)amino-i-tenil-l,2,3,4—tatrahidro-
2,2,4-trimetilguinolina (10 mg) y N,N-diisopropiletilamina (10

pl) en dioxano (2 ml), se efectué de acuerdo comn el método

descrito en el Ejemplo 29.

Rendimiento: 8,4 mg. MS-ESI: [M+H]T = S511,4; HPLC: Ry = 7,01
min. {método 1).

Ejemplo 31

l1-Acetil-6-([N-morfolino]maetilcarbonil)amino-4-fenil-1,2,3,4-

tetrahidro-2,2,4-trimetlilquinolina

La N-alquilacidén de morfolina (4,0 ul) con l-acetll-
6~ (bromoacetil)amino-4-fenil-1,2,3,4-tetrahidro-2,2, 4~

trimetilquinolina (10 mg) y N,N-diisopropiletilamina (9,0 pl)

en diclorometano (2 ml), se efectud de acuerdo con el método

descrito en el Ejemplo 29.

Rendimiento: 10 mg. MS-ESI: (M+H]' = 436,4; HPLC: Ry = 5,64

min. (método 1). ¢

[ 5
Ejemplo 32
1-Acetil-6-g2-tiofanmat11amino]carhon11-4-ten11-1,2,3,4-
tetrahidro-~2,2,4-trimetilquinoiina
(a). Metil éster del acido 1,2-dihidro~-2,2,4-

trimetilquinolina-6~-carboxilico

La reaccién de Skraup de 4-aminobenzoato de metilo
(5,0 g) y yodo (1,7 g) en ©Oxido de mesitilo (25 ml), se
efectudé de acuerdo con el método descrito en el Ejemplo 1.

Rendimiento: 2,3 g. MS-ESI: [M+H]T = 232,2.
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{h). Metil)l éster del &Acido l-acetil-1,2-dihidro-2,2,4~

trimetilquinolina-6-carboxilico

Una mezcla de metil éster del &cido 1,2-dihidro-

2,2,4~trimetilquinolina~6-carboxilico (2,1 g) y una cantidad

catalitica de @,N—dimetilaminopiridlna en anhidrido acético

(60 ml), fue agitada a 100°C por 18 horas. La mezcla de

reaccldéon fue concentrada al vacio, el residuo fua disuelto en

acetato de etilo y lavado con agua y solucidn salina. La capa
organica fue secada (MgSO4) y concentrada al vacio. El residuo

fue sometido a cromatografia en silica gel, en heptano/acetato

de etilo = 1/1 => 1/9 (v/v) como eluyente.

Rendimiento: 2,3 g.

{c). Metll éster del @écido 1l-acetil-4-fenil-1,2,3,4-~

tetrahidro-2,2,4-trimetilquinolina-6-carboxilico

La alquilacién de Friedel-Crafts de benceno (60 ml)
con metlil éster del Acido 1—ncetil~1,2—d1hldro-2,2«fv
trimetilquinolina-6-carboxilico (2,3 g) en presencia de AlClj
(4,4 gq), se efectud de acuerde con el método descrito en el

Ejemplo 3.

Rendimiento: 1,2 g. MS-ESI: (M+H)* = 352,4; HPLC: Rt = 9,72
min. (método 1).

(d). Acido l1-acetil-4-fenil-~1,2,3,4-tetrahidro-2,2, 4~

trimetilquinolina-6-carboxilico

Una solucidén de NaOH 2 M fue agregada gota a gota a
una solucidén con agitacidén de metil éster del Acido l-acetil-

4-fenil-1,2,3,4-tetrahidro-2,2,4~-trimetilquinolina-6-

o Arac
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carboxilico (1,2 g) en dioxano/agua 4:1 (v/v) (50 ml), hasta
PH 12. Deapués de agitar por 18 horas, la mezcla de reaccidn
fue vertida en agua y extraida con acetato de etilo a pH 2. La

capa orgdnica fue lavada con agua Y solucién salina, secada
(MgS04) y concentrada al vacio.

Rendimiento: 891 mg. MS-ESI: [M+H]+ = 338,2.

{e).

1-Acet11-6—;2—tiofenmet11nm1no}carbonil~4-fen11-1,2,3,4-
tatrnhidro—z,2,4-tr1metilguinolina

La condensacién de 2-tiofenmetilamina (5,0 mg) con

dcido l-acetil-4-fenil-1,2,3,4-tetrahidro-2,2,4-trimetil~

quinolina—g-carboxilico (10 mg), por accién de HATU (23 mg) Yy
N,N-diisopropiletilamina (19 pl) en diclorometano (2 ml), se
efectud de acuerdo con el método descrite en el Ejemplo 1l.

Rendimiento: 3,0 mg. MS-ESI: [M+H]+ = 433,4; HPLC: Ry = 9,28

min. (método 1).

Ejemplo 33

1-Acetil-6-(2-[4-metoxifenilletilamino)carbonil-4-fenil-
1,2,3,4-tetrahidro-2,2,4~trimetilquinolina

La condensacidén de 2-({4-metoxifenil)etilamina (6,1
mg) con Acido l-acetil~4-fenil-1,2,3,4-tetrahidro-2,2,4-
trimetilquinolina-6-carboxilico (10 mg), por accién de HATU
{23 mg) y N,N-diisopropiletilamina (19 ul)) en diclorometanc
(2 ml), se efectud de acuerdo con el método descrito en el

Ejemplo 11,

Rendimiento: 9,9 mg. MS-ESI: [M+H]T = 457,4; HPLC: Ry = 9,34

min. (método 1).
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Ejemplo 34

1-Acetil-6-{3-isopropoxipropilaminc)carbonil-4-fenil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina

I.a condensacién de 3-isopropoxipropilamina (5,2 mg}

con dcldo l~acetil-4-fenil-1,2,3,4-tetrahidro-2,2,4-

trimetilquinolina-6-carboxilico (10 mg)}, por acciSn de HATU

(23 mg) y N,N-diisopropiletilamina (19 pl) en diclorometano (2

ml), se efectud de acuerdo con el método descrito en el

Ejemplo 11.

Rendimiento: 8,8 mg. MS-ESI: [H+H]+ = 437,4; HPLC: Ry = B,80

min. (método 1).

Ejemplo 35

1-Acetil—6-(2-[metiltio]etilamino]carbon11—4—fenil-l,2,3,4—

tetrahidro-2,2,4-trimetilquinoclina

La condensacién de 2-(metiltio)etilamina (4,1 mg)

con &Acido l-acetil-4-fenil-1,2,3,4-tetrahidro-2,2,4-trimetil-

1

quinclina-6-carboxilico (10 mg), por accién de HATU (23 mg):y:

N,N-diisopropiletilamina (19 nl) en diclorometano (2 ml), se

efectudé de acuverdo con el método descrito en el Ejempla 11.

Rendimiento: 10 mg. MS-ESI: [M+H]' = 411,4; HPLC: Ry = 3,33
min. (método 2).

Ejemplo 36

l1-Acetil-6-({4-metoxibenciloxi)carbonil-4-fenil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinclina

La condensacién de alcohol 4-metoxibencilice (6,2

mg) con Acide l-acetil-4-fenil-1,2,3,4-tetrahidro-2,2,4~

trimetil-quinolina-6~carboxilico (10 mg), por accién de HATU
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(23 mg) v N,N~diisopropiletilamina {19 Mul) en diclorometano (2

ml), se efectud de acuerdo con el método deacrito en el

Ejemplo 11.

Rendimiento: 7,2 my. MS-ESI: [M+H]' = 458,4; HPLC: Ry = 3,90
min. (método 2).

Ejemplo 37

1-Acetil-6-(ﬁ-fenilbenzoil)ox1-4-fen11-1,2,3,4-tetrahidro~

2,2,4-trimetilquinolina

(a). ;iz—nihidro-s-metoxi—z,2L4-tr1matllgu1nolina

La reaccidon de Skraup de 4-anisidina (5,0 g) y yodo

(1,7 g) en o6xido de mesitilo (25 ml), se efectud de acuerdo
con el método descrito en el Ejemplo 1.

Rendimiento: 2,3 g. MS-ESI: [M+H]+ = 204,2.

(b). 1-Acetil-1,2-dihidro-6-metoxi-2,2,4-trimetilquinolina
Acetil cloruro (8 ml) fue agregado gota a gota a uyﬁ
solucidn enfriada (0°C) de 1,2-d1hidro~6-met9xi—2,2,4-
trimetilquinolina (1,7 g) y una cantidad catalitica de N,N-
dimetilaminopiridina en piridina (60 ml). Después de agitar
por 18 horas, la mezcla de reaccién fue concentrada al vacio.
El residuo fue disuelto en diclorometano y lavado con HCl 1 M,
agua, NaHCO3 acuoso al 5%, agua y solucidn salina. La capa
organica fue secada (MgSO4) y concentrada al vacio. El residuo
fue sometido a cromatografia en silica gel, en diclorometano

como eluyente.

Rendimiento: 1,8 g. MS-ESI: [M+H]' = 246,2.
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(c).  1l-Acetil-6-metoxi-4-fenil-1,2,3,4-tetrahidro-2,2,4~tri-

metilquinolina

La alquilaciédn de Frledel-Crafts de benceno (25 ml)
con l-acetil-l,2-dihidro-6-metoxi-2,2,4-trimetilquinclina (1,8

g) en presencia de AlCl3 (3,0 g), se efectud de acuerdo con

€l método descrito en el Ejemplo 3.
Rendimiento: 1,9 g. HPLC: R¢ = 9,62 min. {método 1).

{d). 1l-Acetil-6~hidroxi-4-fenil-1,2,3,4-tetrahidro-2,2,4-tri-

metilguinolina

Tribromuro de boro (1,30 ml) fue agregado gota a

gote a una solucién enfriada (0°C) de 1l-acetil-6-metoxi-4-

fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (0,9 g) en
diclorometano (75 ml). Después de agitar por 18 horas, la

mezcla de reaccidén fue vertida en agua y extralida con acetato

de etilo. La capa orgénica fue lavada con agua, NaHCOj3

acuoso al 5% y agua, secada {MgSO4) y concentrada al vacio. .

Rendimiento: 950 mg. MS-ESI: [M#H]}® = 310,2; HPLC: Ry = B4l
min. (método 1l).

(e}. 1-Acetil-4-fen11-6-;4-fenilbenzoil)oxi-%,2,3,A-tetra-
hidro-2,2,4-trimetilquinolina

La acilacién de l-acetil-6-hidroxi-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (10 mg) con 4-bifenil-

carbonil cloruro (14 wg) y N,N-diisopropiletilamina (28 ul) en

tetrahidrofurano (1 ml), =me efectud de acuerdo con el método

descrito en el Ejemplo 6.

Rendimiento: 8,2 mg. MS-ESI: ([M+H]*Y = 490,4; HPLC: Ry =
12,81 min. (método 1).
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Ejemplo 38

l-Acetil—G-gter-butilacetil]oxi-i-fenil-l,2,3,4-tetrah1dro-
2,2,4—tr1metilguinolina

La acilacién de 1jacatil-6-hidrox1—4-fenil-l,2,3,4-

tetrahidro-2,2,4-trimetilguinolina (10 mg) con ter-butilacetil

cloruro (9,0 pul) Y N,N-diisopropiletilamina (28 pl) en

tetrahidrofurano (1 ml), se efectué de acuerdo con el método
descrito en el Ejemplo 6.

Rendimiento: 3,9 mg. MS-ESI: ([M+H]Y = 408,4; HPLC: Rt =

11,28 min. (método 1). ] )

Ejemplo 39

1-Acetil-6-(ciclopropilmetil)oxi-4-fenil-1,2,3,4-tetrahidro-
2,2,4-trimetilquinolina

Una mezcla de 1l-acetil-6-hidroxi-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (20 mg), carbonato de cesio
(63 mg}, bromuro de tetrabutilamonio (29 mg)} |y
clorometilciclopropano (8,4 pl) en acetonitrilo (1 ml), fue
agltada a 50°C por 18 horas. lLa mezcla de reaccidn fue
concentrada al vacio y el residuo fue sometido a cromatografia
en silica gel, en heptano/acetato de etilo = 1/0 => 6/4 (v/v)

como eluyente.

Rendimiento: 10 mg. MS-ESI: [M+H]'Y = 364,2; HPLC: Ry = 10,73
min. (método 1}.

Efemplo 40

1—Acet11—6—(3-piridilmet11]ox1*4-fen11-1,2I3,4-tetrahidro-

2,2,4-trimetilquinolina
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La alquilacién de l-acetil-6~hidroxi-4-fenil-

1,2,3,4-tetrahidro-2,2,4-trimetilquineclina (20 mg) con 3-
picollilcloruro.HCl (12 mg), carbonato de cesio (63 mg) Yy

bromuro de tetrabutilamonio (30 mg) en acetonitrile (1 ml), se
efectud de acuerdo con el método descrito en el Ejemplo 39.

Rendimiento: 10 mg. MS-ESI: [M+H]' = 401,2; HPLC: Ry = 8,40
min. {método 1}.

Ejemplo 41

1-Acetil-6-etil-4-fen11-1L2,3,4—tetrahidro—2,214-trimet11—

quinolina

{(a). 1,2-Dihidro-6-etil-2,2,4-trimetilquinolina

La reaccién de Skraup de p-etilanilina (1,0 g) Y
yodo (0,34 g) en 6xido de mesitilo (5 ml), &se efectud de
acuerdo con el método descrito en el Ejemplo 1.

Rendimiento: 800 mg. MS-ESI: [M+H]t = 202,2.

y
AN

(b). 1-Acetil~6-etil-1,2,3,4-tetrahidro-2,2,4-trimetil-

——-—‘-—'—'————-___—_L—_-L—-—-——-—-

quinolina

La acilacién de 1,2-dihidro-6-etil-2,2,4-trimetil-
quinolina (800 mg) con acetil cloruro (3,5 ml) y una cantidad
catalitica de N,N-dimetilaminopiridina en piridina {25 ml), se
efectud de acuerdo con el método descrito en el Ejemplo 37.
Rendimiento: 410 mg. MS-ESI: [M+H]+ = 244,2.

(c). 1-Acet11-6—et11-4—fenil—l,2,3,4-tetrahidro-2,2,4-tri-

metilguinolina
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La alquilacién de Friedel-Crafts de benceno (10 ml)

con 1-ncet11-6-et11-1,2,3,4-tetrah1dro-2,2,4-trimet11qu1nolina

(410 mg) en presencia de AlCl3 (710 mg), se efectué de

acuerdo con el método descrito en el Ejemplo 3.

Rendimiento: 407 mg. MS-ESI: [M+H])' = 2322,4.

Ejemplo 42

1-Acet1l-6-(1,1'~-bifenil)-4-fenil-1,2,3, 4-te

trahidro-2,2,4-
Lrimetilgquinolina

(a).

1-Acetil-6-yodo-4-fenil-1,2,3,4-tetrahidro-2,2 4-tri-
metilquinolina

Una solucidén de nitrito de sodio (31 mg) fue
agregada gota a gota a una solucién enfriada (0°C) de
l-acetil-6-amino-4-fenil-1,2,3,4-tetrahidro-2,2,4-tximetil-
quinolina (128 mg) y acido sulfdrico (82 mg) en agua (2 ml).
Después de agitar a 0°C por 15 minutos, se agregd una solucién
de yoduro de potasio (105 mg). Después de agitar por 18 horaf;‘
la mezcla de reaccidén fue vertida en diclorometano. La capa

organica fue separada y lavada con tiosulfato de scdio acuoso

al 5% y agua, secada (MgSO4) y concentrada al vacio.

Rendimiento: 160 mg. MS-ESI: [M+H]T = 420,0.

(b). 1-Acetil-6-(1,1'-bifenil-il)-4-fenil-1,2,3,4-tetrahidro-

2,2,4-trimetilquinolina

El acoplamiento cruzado de Suzuki de l-acetil-6-
yodo-4-fenil-1,2,3,4-tetrahidro-2,2,4~-trimetilquinolina (20
mg), acido (1,1'-bifenil-4-il)borénico (28 mg), fluoruro de
cesio (15 mng), trifenilfosfina {5 mg) Y tris-
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(dibencilidenacetona)dipaladio(0) {4,5 mg) en dimetoxi-

etano/etanol 4:1 (v/v) (5 ml), se efectus de acuerdo con el
método descrito en el Ejemplo 1l3.

Rendimiento: 16 mg. MS-ESI: [M+H]Y = 446,4; HPLC: Re = 6,84
min. (método 2).

Ejemplo 43

1-Acetil-6-(4-clorofenil)-4-fenil-1,2,3,4-tetrahidre-2,2 4~

trimetilquinolina

El acoplamiento cruzado de Suzuki de 1l-acetil-6-
yodo-4-fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (20
mg), &acido 4-clorofenilborénico (22 mg), fluoruro da cesio (15

mg), trifenilfosfina (5 mg) y tris(dibencilidenacetona)-

dipaladio(0) (4,5 mg) en dimetoxietano/etanol 4:1 (v/v) (5

ml), sBe efectud de acuerdo con el métedo descrito en el

Ejemplo 13.
Rendimiento: 8,6 mg. MS-ESI: [M+H]+ = 404,4; HPLC: Ry = 5!94

min. (método 2). b

AT

Ejemplo 44

l1-Acetil-6-amino-4-fenil~-1,2,3,4-tetrahidro-2,2,4,7~

tetrametilquinolina

(a). l-Acetil-6-amino-1,2-dihidro-2,2,4,7-tetrametilquinolina

Una mezcla de N-Boc-2-metil-~1,4-fenilendiamina (2,3
g), sulfato de magnesio (6,3 g), 4-ter-butilcatecol (100 mg) y
yYodo {300 mg) en acetona (15 ml), fue agitada a reflujo por 20
horas. La mezcla de reaccidén fue enfriada hasta temperatura

ambiente y filtrada. El filtrado fue concentrado al vacio y el
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rasiduo fue sometido a

cromatogratia en SiQ3, con

heptano/acetato de etilo = 1/0 => 3/1 (v/v) como eluyente. El

producto, 6~(ter-butoxicarbonil )amine-1,2-dihidro-2,2,4,7-

tetrametilquinolina, fue acilado con acetil cloruro (1,0 ml)

en una mezcla de piridina (1,0 ml) y tolueno (10 ml). Después

de agitar por 1 hora, la mezcla de reaccidén fue lavada con

dcido citrico acuoso al 3% y agua. La capa orgidnica fue secada

(MgS504) y concentrada al vacio. El residuo fue sometido a

cromatografia en silica gel, en heptano/acetato de atilo = 1/0

=> 3/1 (v/v) como eluyente. )

Rendimiento: 350 mg. MS-ESI: [M+H]T = 345,4

(b). l1-Acetil-6-amino-4-fenil-1,2,3,4~tetrahidro-2,2,4,7-

tetrametilquinolina

AlCl 3 (266 mg) fue agregado a una solucidn caliente
{70°C) de l-acetil~6-amino-1,2-dihidro-2,2,4,7-tetrametil-
quinolina (100 mg) en benceno {10 ml). Después de i horas, la
mezcla fue enfriada y concentrada al vacio., El residuo Eug
disuelto en acetato de etilo y lavade con agua. La capa
organica fue separada, secada (MgSO4) y concentrada al vacio.
El residuc fue sometido a cromatografia en silica gel, en
heptano/acetato de etilo = 1/0 => 3/1 (v/v) como eluyente.

Rendimiento: 75 mg. MS-ESI: [M+H]' = 323,4.

Ejemplo 45
l-Acetil-G—g4-fenilbenzoil)amino—4-fen11-1,2,3,4-tetrahidro-

2,2,4,7-tetrametilquinolina

La acilacién de 1l-acetil-6-amino-4-fenil-1,2,3,4-

tetrahidro-2,2,4,7-tetrametilquinclina (20 mg) con 4-
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bifenilcarbonil cloruro (100 mg) y piridina (L0O0 ul) en

tetrahidrofurano (5 ml), se efectud de acuerdo con el método
descrito en el Ejemplo 6.

Rendimiento: 24 mg. MS-ESI: [M+H]T = s503,4.

Ejemplo 46

l1-Acetil-6-(4-fenilbenzoil)amino-B8-metoxi-4-fenil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina

(a). 1- Acetil-6-amino-8-metoxi~4-fenil-1,2,3,4-tetrahidro-

2,2,4-trimetilquinolina

La reaccién de Skraup de N-Boc-3-metoxi-1,4-

fenilendiamina (450 mg), sulfato de magnesio (1,0 g), 4-ter-

butilcatecol (10 mg) y vodo (20 mg) en acetona (10 ml), la

acilacién del producto con acetil cloruro (250 ul) y piridina

(250 pl) en tolueno (10 ml), y la alquilaclén de Friedel-

Crafts subsiguiente con AlCl3 (266 mg), se efectuaron -de

acuerdo con los métodos descritos en el Ejemplo 44. \‘\
Rendimiento: 71 mg. MS-ESI: [M+H]® = 339,4.

(p).

1-Acetil-6—{4—fenilbenzoillamino-a-metox1-4-fenil-

1,2,3,A-tecrahidro-2,2,4-trimetilquinolina

La acilacién de l-acetil-6-amino-B-metoxi-4-fenil-
1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (20 mg) con 4-

bifenilcarbonil cloruro (100 mg) y piridina (100 pl) en

tetrahidrofurano (5 ml), se efectud de acuerdo con el método

deacrito en el Ejemplo 6.

Rendimiento: 25 mg. MS-ESI: [M+H]T = 519,4.
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Ejemplo 47

1-Acetil-6-(2-furoil)amino-1,2,3 4-tetrahidro-4-toloil-2,2,4-
trimetilquinolina

La acllacién de l-acetil-6-amino-4-tolcil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina (10 mg) con 2-furoil

cloruro (8,1 mg) vy N,N-diisopropiletilamina (20 ul)

en
tetrahidrofurano (1 ml), se efectué de acusrdo con el método

descrito en el Ejemplo 6.

Rendimiento: 12 mg. MS-ESI: [M+H)* = 417,4; HPLC: Ry = 4,90
min. (método 2).

Ejemplo 48

l-Acetil—G-(4—fen11benzoil]am1no—1,2,3.4-tatrahidro—4-toloil-

2,2,4-trimetilguinolina

La acilacidén de 1l1l-acetil-6-amino-4-toloil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina {10 mg) con 4-

bifenilcarbonil cloruro (14 mg) y N,N-dilsopropiletilamina {20

Hl) en tetrahidrofurano (1 ml), se efectud de acuerdo con el

Yy e
método descrito en el Ejemplo 6.

Rendimiento: 9,3 mg. MS-ESI: [M+H]' = 503,4; HPLC: Rt = 6,08
min. {(método 2).

Ejemplo 49
1-Acetil~6-(etilmalonil)amino-1,2,3,4~tetrahidro-4-toloil-
2,2,4-trimetilguinolina

La acilacién de l-acetil-6~-amino-4-toloil-1,2,3,4~tetrahidro-
2,2,4-trimetilquinolina (10 mg) con etil malonil cloruro (9,4

mg) y N,N-diisopropiletilamina (20 pl) en tetrahidrofurano (1
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ml), Bse efectud de acuerdo con 8]l método deecrito en el

Efemplo 6.

Rendimiento: 12 mg. MS-ESI: [M+H]* = 437,4;

HPLC: Ry = 4,71
min. (método 2).

Ejemplo 50

1—Acat11-6-g3,5-d1bromobenzoil)amino—4-fenil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina

La condensacidén con HATU de 1l-acetil-6-amino-4-
fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (10 mg) con
dcido 3,5-dibromobenzoico (10 mg) y N,N-diisopropiletilamina
(22 pl) en tetrahidrofurano (1 ml), se efectud de acuerdo con

el método descrito en el Ejemplo 11.

Rendimiento: 15,9 mg. MS-ESI: [M+H])* = 470,9; HPLC: R¢ =
10,11 min. (método 1).

Ejemplo 51

1-Acetil-6-(S-bromo-2-metilaminobenzoil)amlno-4-fenil-1,2,3 4%
tetrahidro-2,2,4-trimetilquinolina

La condensacién con HATU de 1l-acetil-6-amino-4-
fenil-1,2,3,4~tetrahidro~2,2,4-trimetilquinoliina (10 mg) con
dcido 5-bromo-2-metilaminobenzoico (8,4 mg) Y N,N-
dilsopropiletilamina (22 ul) en tetrahidrofurano (1 ml), se
efectud de acuerdo con el método descrito en el Ejemplo 1l.
Rendimiento: 13,2 mg. MS-ESI: [M+#H]® = 522,1; HPLC: Rg

8,95 min. (método 1).

Vi
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Ejemplo 52

l-Acetil—G—(3,iis-trimetoxibanzoil)nmino-4-fen11-1,2,3,4—

tetrahidro-z,2,4-tr1met11gginolina

La acillacion de l~acetil-6-amino-4-fenil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina (10 mg) con 3,4,5-

trimetoxibenzoil cloruro (12 mg) y N,N-diisopropiletilamina

(22 ul) en tetrahidrofurano (1 ml)}, se efectué de acuerdo con

el método descritoc en el Ejemplo 6.

Rendimiento: 14,5 mg. MS-ESI: [M+H)Y = 503,2; HPLC: Ry =
11,26 min. (método 1). '

Ejemplo 53
l-Acetil-S-g3,5—dicloro-2,S-dimetoxibenzoil]amino-4"fanil—

1,2,3,4-tetrahidro-2,2,4-trimetilquinolina

ILa condensacién con HATU de l-acetil-6-amino-4-
fenil-1,2,3,4-tetrahidro-2,2,4-trinetilquinolina (10 mg) con
dcido J3,5-dicloro-2,6-dimetoxibenzoico (9,0 mg} Yy N:“-
diisopropiletilamina (22 pl) en tetrahidrofurano (1 ml),‘sf
efectud de acuerdo con el método descrito en el Ejemplo 11.
Rendimiento: 15,1 mg. MS-ESI: [M+H)T = 541,1; HPLC: Ry =
10,92 min. (método 1).

Eiemplo 54
l1-Acetil-6-(2-acetiloxibenzoil)amino-4-fenil-1,2,3,4~
tetrahidro-2,2,4-trimetilquinolina

La condensacién con HATU de 1l-acetil-6-amino-4-
fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (10 mg) con

dcido 2-acetiloxibenzoico (6,0 mg) y N,N-diisopropiletilamina

% BFa..
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(22 pl) en tetrahidrofurano (1 ml), se efectud de acuerdo con

el método descrito en el Ejemplo 11,
Rendimiento: 1,1 mg. MS-ESI: ([M+H]* = 471,2; HPLC: Ry =
14,35 min. (método 1).

Ejemplo 55

1-Acetil-6-~(2-acetamido-5-bromobenzoil)jamino-4-fenil-1,2,3,4~

tetrahidro-z,2,4-trimet11gu1nolina

La condensacién con HATU de 1l-acetil-6-amino-4-
fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (10 mg) con
dclido 2-acetamido-5-bromobenzoico (6,0 mg) 4 N,N-
diisopropiletilamina (22 pl) en tetrahidcofurano (1 ml), se
efectud de acuerdo con el método descrito en el Ejemplo 11.
Rendimiento: 2,3 mg. MS-ESI: [M+H]+ = 530,2; HPLC: Rty =

12,01 min. (método 1).

Ejemplo 56

1-Acetil-6-(5-bromo-2-N,N-dimetilcarbamoilbenzoil)amino-4- \‘

-
-

fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina

La condensacién con HATU de 1l-acetil-6-amino-4-
fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (10 mg) con
dcido 5-bromosalicilico {8,0 mg) y N,N-diisopropiletilamina
(22 ul) en tetrahidrofurano (1 ml), se efectudé de acuerdo con
el método descrito en el Ejemplo 11,
Rendimiento: 3,0 mg. MS-ESI: [M+#H]* = 580,2; HPLC: Rt
12,53 min. (método 1).
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Ejemplo 57

l1-Acetil-6-{2-[4~ olalloxi]banzoil)amino—4—£enil-1‘2,3,4-

tetrahidro-z,z,4—tr1met11gu1nolina

La condensacién con HATU de l-acetil-6-amino-4-

fenil-1,2,3,4-tetranidro-2,2,4~trimetilquinolina (10 mg) con

acldo 2-{4-toloiloxi]benzoico (8,0 ng) Y N,N-diiso-

propiletilamina (22 ul) en tetrahidrofurano (1 ml), se efectud
de acuerdo con el método descrito en el Ejemplo 11.
Rendimiento: 8,0 mg. MS-ESI: [M+H]® = 519,4; HPLC: Ry =
.13,11 min. (método 1l).

Ejemplo 58

l-Acetil-6-({2-metilesulfoniloxibenzoil)amino-4-fenil-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina

(a). l-Acetil-6-(2-metoxibenzoil)amino-4~fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina

La acilacién de 1—acat11-6-am1no-4—fanil-l,z,B,ﬁrx
tetrahldro-2,2,4-trimetlilquinolina (0,60 g) con 2-
metoxibenzoil clorure (1,0 g) y N,N-diisopropiletilamina (1,7

ml) en tetrahidrofurano (60 ml), se efectué de acuerdo con el

método descritoc en el Ejemplo 6.

Rendimiento: 0,65 g. MS-ESI: [M+H]' = 443,4,

(b). l1-Acetil-6~(2-hidroxibenzoil)amino-4~fenil~-1,2,3,4~

tetrahidro-2,2,4-trimetilquinolina
BBr3z (0,69 ml) fue agregado gota a gota & una
solucién de l-acetil-6-{2-metoxibenzoil)amino-4-fenil-1,2,3,4~

tetrahidro-2,2,4-trimetilquinolina (0,64 g) en diclorometano
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(40 mL}. Después de agitar por 4 horas, el analisis TLC indicé

una conversién completa. Se agregqé agua a la mezcla de

reaccidn y la agitacién se continué por 15 minutos. La mezcla

fue lavada con NaHCO3 acuoso al 5% y aqua. La capa orgdnica

fue secada (MgSO4) y concentrada al vacio. El producto

resultante fue usado sin mayor purificacién.

Rendimiento: 0,52 g. MS~ESI: [M+H]® = 429,4.

(c). l-Acetil-6-(2-metilsulfoniloxibenzoil)amino-4-fenil-

1,2,3,4-tetrahidro-2,2,4-trimetilquinoclina

La sulfonlilacién de 1l-acetil-6-({2-~hidroxibenzoil)-
amino-4-fenil-1,2,3,4~-tetrahidro-2,2,4-trimectilquinolina (12
mg) con metilsulfonil cloruro (6,5 ul), se =fectud en
piridina (1 ml). E1l andlisis TLC después de agitar por 16

horas, mostré la conversién a un producto gque subia mas alto.
La mezcla fue concentrada, el residuc fue disuelto en
diclorometano y lavado con agua. La capa organica fue secada
(Na28504) y concentrada al vacfo. E1l producto crudo {‘u‘g‘
purificado por cromatografia en columna en silica gel.

Eluyente: heptano/acetato de etilo = 8/2 (v/v).

Rendimiento: 8,0 mg. MS-ESI: [M+H]+ = 507,4; HPLC: Ry = 5,03

min. (método 2).

Ejemplo 59
1-Acetil-6-(2-{3,5~dimetilisoxazol~4~sulfoniljoxibenzoil)-

amino-ﬁ-fanil—l,z,3,4-tetrahidro—2l2,4-tr1metilgginolina

La sulfonilacién de 1l-acetil-§-(2-hidroxibenzoil)-
amino-4~-fenil-1,2,3,4~tetrahidro-2,2,4-trimetilquinolina (20

mg) con 3,5-dimetilisoxazol-4-sulfonil cloruro (27 mg) en
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piridina (2 ml), se efectué de acuerdo con el método descrito
en el Ejemplo 58.

Rendimiento: 14 mg. MS-ESI: [M+H]* = 588,4; HPLC: Ry = 14,46
min. (método 1).

Ejemplo 60

1-Acetil-6-(2-metoxicarboniletilcarboniloxibenzoil)amino-4-

fenil-l,2,3,4—tetrahidro—2,2,4-trimatilgu1nolina

La acilacion de l-acetlil-6-(2-hidroxibenzoil)amino-
4-fanil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (zo‘mg) con

3-carbomatoxipropionil cloruro (14 mg) y N,N-diisopropil-

etilamina (40 ul) en tetrahidrofurano (2 ml), se efectud de

acuerdo con el método descrito en el Ejemplo 6.

Rendimiento: 21,4 mg. MS-ESI: [M+H]+ = 543,6; HPLC: Rt =

[

6,98 min. (método 1).

Ejemplo 61

1-Acetil—6-(3-[5-matilisoxazol—3-carbonil]oxlbenzoil)amino-ﬁr,

fenil-1,2,3,4-tetrahidro-2,2 ,4-trimetilquinolina

La acllacién de l-acetil-6-(2-hidroxibenzoil)amino-
4-fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina {15 mg) con
S-metilisoxazol-3-carbonil cloruro (10 mg) Y N,N-
diisopropiletilamina (30 ul) en tetrahidrofurano (1 ml), se
efectud de acuerdo con el método descrito en el Ejemplo 6.
Rendimiento: 4,0 mg. MS-ESI: [M+H]* = 538,4; HPLC: Ry = 9,84

min. (método 1).°
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Ejemplo 62

l-Acetil-G-(2—[2-oxazolid1n0na-5-meti1]oxibenzoil)amino-4-

fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina

La alquilacién de 1l-acetil-6-{2-hidroxibenzoil)-

amino~-4-fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina {20
mg} con 5-clorometil-2-oxazolidinona

ceaio (63 mg)

(7 mg), carbonato de

¥ bromuro de tetrabutilamonioc (30 mg) en

acetonitrilo (1 ml), se efectudé de acuerdo con el método

descrito en el Ejemplo 39.

Rendimiento: 25 mg. MS-ESI: [M+H]T = 542,4; HPLC: R¢ = 9,21

min. {método 1l).

Ejemplo 63

1-Acetil-6-(2-[morfolino-4-carboniljoxibenzoil)aminn-4-fenil-
1,2,3,4-tetrahidro-2,2,4-trimetilquinolina

La acilacién de l-acetil-6-{2-hidroxibenzoil)amino-
4-fenil-1,2,3,4-tetrahldro-2,2,4-trimetilgninolina (15 mg) con
morfolino-4-carbonil cloruro (12 W) vy N,N—diiaopropth:
etilamina (30 pl) en tetrahidrofurano (1 ml), se efectud de
acuerdo con el método descrito en el Ejemplo 6.
Rendimiento: 5,4 mg. MS-ESI: [M+H]Y = 542,4; HPLC: Ry =

10,02 min. (método 1l).

Ejemplo 64

1-Acetil-6-(2-fenilaminobenzoil)amino-4-fenii-1,2,3,4~

tetrahidro-2,2,4-trimetilquinolina

La condensacién con HATU de 1l-acetil-6-amino-4-

fenil-1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (15 mg) con

dcido N-fenilantranilico ({21 mg) y N,N-diisopropiletilamina

e
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(33 ul) en tetrahidrofurano (1 ml), se efectud de acuerdo con
el método descrito en el Ejemplo 11.

Rendimiento: 5,8 mg. MS-ESI: [M+E}* = 504,4; HPLC: Re =
13,42 min. (método 1).

Ejemplo 65

l—Acetil—G—gz-girrolidona—n—etilcarhonil)amino-4-fen11—

1,2,3,4—tetrahidro-2,2,A—trimetilguinolina

{a). l1-Acetil-f-acriloilamino-4-fenil~-1,2,3,4--tetrahidro-

2,2,4-trimetilquinolina

La acllacién de l-acetil-6-amino-4-fenil-1,2,3,4-
tetrahidro-2,2,4-trimetilquinolina (0,12 g) <con acriloil
cloruro (39 pul) y N,N-diisoproplletilamina (0,21 ml) en

tetrahidrofurano {10 ml), se efectud de acuerdo con el método

descrito en el Ejemplo 6.

Rendimiento: 0,13 g. MS-ESI: [M+H]T = 363,2.

»
L I )

(b). l-Acetil-6-(2-pirrolidona-N-etilcarbonil)amino-4-fenil-

1,2,3,4-tetrahidro-2,2,4-trimetilquinolina

A una mezcla de 2-pirrolidona (19 mg) y NaH (18 mg,
al 60% en aceite) en THF (1 mL), se agregé Il-acetil-6-
acriloilamino-4-fenil-1,2,3,4~tetrahidro-2,2,4-trimetil-
quinolina (8 mg) en THF (1 mL). Después de agitar por 18
horas, el andlisis TLC indicé la conversién a un producto que
subia m&s alto. La mezcla fue diluida con acetato de etilo y
lavada con agua, HCl 0,5 N y agna. La capa orgénica fue

secada (Na3S04) y concentrada al vacio. La purificacién se
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efectué por cromatograffa en columna en silica gel, usando
heptano/acetato de etilo = §/2 = 1/1 (v/v) como eluyente.

Rendimiento: 4,6 mg. MS-ESI: [M+H]'Y = 448,4; HPLC: Ry = 4,51

min. {método 2).

Ejemplo 66

1-Acetil-6-(etoxietoxietilcarbonil)aminc-4-fenil-1,2,3,4~

tetrahidro-2,2,4-trimetilquinoclina

La adicién de Michael de 2-etoxietancol (19 mg) y

l-acetil-6-acriloilamino-4-fenil-1,2,3,4-tetrahidro-2,2,4-
trimetilquinolina (8 mg) en THF (1 mL), se afectud de acuexrdo
con el método descrito en el Ejemplo 65.

Rendimiento: 1,0 mg. MS-ESI: [M+H]® = 453,4; HPLC: R = 5,03
min. (método 2}).

Ejemplo §7

1-Acetil—6-(2-Eirrol1dona-N-metoxicarboni1metilcarbon11}aminp-

4-fenil-1,2,3,4-tetrahidro-2,2,4-trimetilguinolina N

La condensacién de N-hidroximetil-2-pirrclidona (22
mg) y l-acetil-6-(hidroxicarbonilmetilcarbonil)amino-4-fenil-

1,2,3,4-tetrahidro-2,2,4-trimetilquinolina (15 mg), por accién

de HATU (29 mg) Yy N,N-dilsopropiletilamina (33 ul) en

tetrahidrofuranc (2 ml), se efectud de acuerdo con el método

descrito en el Ejamplo 11.
Rendimiento: 4,6 mg. MS-ESI: [M+H]' = 478,4; HPLC: Re = 5,53
min. (método 2).
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Ejemplo 68

1-Acetil-6-(ter-butilcnrbamoil—n-[z-etoxl]carbonilmetil—

carbonil)nmino-4-fenil-1,2,3,4—tetrnh1dro-2,2,4-tr1met11-
quinolina

La condensacién de carbamato de
hidroxietilo) (29 ul)

texr-butil-N-(2-
Y 1l-acetil-é6-(hidroxicarbonilmetil-

carbonil)amino-4-fenil-1,2,3,4-tetrahidro-2,2,4~trimetil-

quinolina (15 mg), por accién de HATU (29 mg) y N,N-

diisopropiletilamina (33 pnl) en tetrahidrofuranc (2 ml), se
efectué de acuerdo con el método descrito en el Ejemplo 11.
Rendimiento: 11 mg. MS-ESI: [H+H]+' = 538,4; HPLC: Ry = 5,32

min. (método 2).

Ejemplo 69

1-Acetil-6-(2~furilmetoxicarbonilmetilcarbonil)amino-4-fenil-
1,2,3,4-tetrahidro-2,2,4-trimetilquinolina

La condensacién de alcohol furfurilico (17 pl) y}l-
acetil-s-(hidroxicarbonilmetilcarbonil)amino-&-fenil—l,2,3,4:;‘
tetrahidro-2,2,4-trimetilquinolina (15 mg), por accién de HAT&
{29 mg} y N,N-diisopropiletilamina (33 pl) en tetrahidrofurano

(2 ml), se efectud de acuerdo con el método descrito en el

Ejemplo 11.

Rendimiento: 7,1 mg. MS-ESI: [M+H]+ = 475,4; HPLC: Ry = 5,30

min. (método 2).

Ejemplo 70

1-Acetil-6-([ciclogrogilmetilamino]metilcarbonil)amino-4-

fenil-1,2,3 ,4-tetrahidro-2,2,4-trimetilquinolina
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La alquilacién de ciclopropilmetilamina (4 H1l) con

l-acetil-s—(bromoacetil)amino—i-fenil-l,2,3,4—tetrah1dro-
2,2,4-trimetilquinolina (10 mg) y N,N-diisopropiletilamina (13
Hl) en diclorometano (1 ml), se efectud de acuerdo con el
método descrito en el Ejemplo 29.

Rendimiento: 6,8 mg. MS-ESI: [M+H]Y = 535,6; HPLC: R¢ = 6,29

min. (método 2).

Ejemplo 71

l1-Acetil-4-({2-metoxifenil)-6-(4-fenilbenzoil)amino-1,2,3,4-

tetrahidro-2,2,4-trimetilquinolina

(a). l-Acetil-6-(4-fenilbenzoil)amino~1,2-dihidro-2,2,4~
trimetilquinolina

Se disolvié 1l-acetil-6-(ter-butoxicarbonil)amino-
1,2-dihidro-2,2,4~-trimetilgquinolina (1,0 ¢g) en una mezcla de
édcido trifluoroacético/CHzClz (1/1, wv/v, 25 ml) y se agitd

por 2 horas. La mezcla de reaccién fue concentrada al vacioy

diluida con acetato de etilo y lavada con NaHCO3 acuoso al
5%. La capa orgdnica fue separada, secada (MgS04) Y
concentrada. El residuo fue disuelto en CHClz (25 ml), se

agregé N,N-diisopropiletilamina (5,2 ml) y 4-fenilbenzoil

cloruro (2,0 g), y la mezcla fue agitada por 16 horas. La

mezcla fue concentrada y sometida a cromatografia en silica

gel, en heptano/acetatc de etilo = 1/0 = 0/1 (v/v) como

aluyente.

Rendimiento: 0,63 g. MS-ESI: [M+H]' = 411,2.
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(b). 1-Acet11-4-(z-metoxifenill-s—g4-£en11benzoil)nmino—

1,2,3,4—tetrah1dro-2,2,4—tr1met11gginolina b4 l-acetil-4-(4-

metoxifenil)-6-(4-fenilbenzoil]nmino—l,2,3,4-tetrah1dro-2,2,4-
trimetilquinolina

La alquilacidn de Friedel-Crafts de anisol (25 ml,

almacenado en tamices moleculares de 3A) con l-acetil-6-{4-

fenilbenzoil)amino-1,2-dihidro-2,2,4~trimetilquinolina (0,50
g) en presencia de AlCl3 (0,50 g), se efectud de acuerdo con

el método descrito en el Ejemplo 3. La purificacién por

cromatografia en silica gel (eluyente: heptano/acetato de

etilo = 1/0 = 0/1, v,v}) dio el derivado 2-metoxifenil-

substituido como productoc minoritario y el derivado 4-
metoxifenil-substituido como el producto mayoritario.
Rendimiento: 46 mg. MS-ESI: [M+H]+ = 518,0 (2-metoxifenil).

Rendimiento: 0,20 g. MS-ESI: [M+H]+ = 518,1 (4-metoxifenil).

Ejemplo 72

1-Acetil-4-{4-hidroxifenil)-6-(4-fenilbenzoiljamino-1,2,3,4< ",
tetrahidro-2,2,4-trimetilquinolina

A ‘una solucién enfriada (0°C) de 1l-acetil-4-(4-
metoxifenil)~6-(4-fenilbenzoil)amino-1,2,3,4-tetrahidro-2,2,4-
trimetilquinolina (0,46 g) en CH2Clz, se agregd BBr3 bajo
una atmésfera de nitrogeno. La conversién completa se obtuvo
después de agitar por 3 horas a temperatura ambiente. La
mezcla fue enfriada, se agregdi NaOH 1 M hasta pH Dbésico,

posteriormente se agregd acetato de etilo y la mezcla fue

acidificada con HClL 1 M. La capa orgénica fue separada,

gsecada (MgsSO4) y concentrada. El residuo fue sometido a
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cromatografia en silica gel, en heptano/acetato de etilo = 1/0
= 0/1 (v/v) como eluyente.

Rendimiento: 0,13 g. MS-ESI: [M+H]" = 504,0.

Ejemplo 73

1-Acetil-6-{5-metilnicotinoil)amino-4-fenil-1,2,3,4~-

tetrahidro-2,2,4-trimetilquinolina

La condensacidn de l-acetil-6-aminec-4-fenll-1,2,3,4-
tetrahidro-2,2,4-tximetilguinolina (0,10 g) con écido S-metil

nicotinico (0,13 g), por accién de HATU (0,18 g) y N,N-

diisopropiletilamina (0,28 ml) en diclorometano (2 ml), se

efectud de acuerdo con el método descrito en el Ejemplo 11l.

Rendimiento: 0,12 g. MS-ESI: [M+H]* = 427,0.

Example 74

Bioactividad in vitro de CHO-FSH

La actividad de FSH de los compuestos se determ%nq
en células de ovario de hamster chino (CHO) tranafectadas en
forma estable con el receptor de FSH humano, y cotransfectadas
con un promotor/elementoc que responde a cAMP (CRE}, que dirige
la expresién de un gen reportero de luciferasa de luclérnaga.
La unidén del ligando al receptor de FSH acoplado con Gs daréa
como resultado un aumento de cAMP, que a su vez inducird una

transactivacidn aumentada del constructo reportero de

luciferasa. La sefial de luciferasa fue cuantificada usando un

contador de luminiscencia. Para los compuestos de pfueba, se

calcularon los valores de ECgg (concentracién del compuesto de

prueba que causa una estimulacion semi-méxima (50%)). Para ese



propdsito, se usd el programa de softwara GraphPad PRISM,

versidn 3.0 (GraphPad Software Inc., San Diego).

Los compuestos de todos los ejemplos tenian una

actividad (ECsp) de menos de 10™5 M. Los compuestos de los

ejemplOB 1, 6-13, 15' 16, 21'24, 30, 36| 37' ‘5' 46' 48, 50—

53, 55, 57, 58, 61, 63 y 64 presentaron uns ECgp de menos de
1077 M.
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REIVINDICACIONES

1. Un compueste derivado de

tetrahidroquinolina
CARACTERIZADO porque tiene la férmula I:

RS, R4

RY ? A2

R4
Férmula I

0 una sal farmacéuticamente aceptable del mismo,
donde

Rl es formilo, (1-6C)alquilcarbonilo o (1-6C)-
alquilsulfonilo;
. R ¥ R sonH 6 (1-4C)alquilo;
R‘ es fenilo;

R7 es (1-4C)alquilo;

Y-X es C(0)-0, S{0)2-0, NHC({0)-O, NHC(S)-O, OC(D-.}:'-_
0, enlace-0, C(0)-NH, S(O)2-NH, NHC(O)-NH, NHC(S)-NH, OC{O)-
NH, enlace-NH, NH-C{O), O~C{O), NH-S(0)2 u 0-8(0)2, o bien
X-Y es un enlace;

RO es H, excepto cuando Y-X es un enlace,

trifluorometilo, (1-6C)alquilc, 1~ 6 2-adamantil(1l-4C)alquilo,
(2-6C)alquenilo, (2-6C)alquinilo,
cicloalquilo,

{3~-9C)hetercarilo, (3-6C)-
(2-6C)heterocicloalquilo, {(1-4C)alguiltio(l-4C)-

alquilo, {(6~-10C)aril(1~-4C)alquilo,

(3-9C)heterocaril(1-4C)~
alquilo, {3-6C)cicloalquil({1l-4C)alquilo, {2-6C)hetexo-

cicloalquil(l-4C)alquilo, Ra,119-aminocarbonil(1-4C)alqu110-
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R®,R9-amino(1-4c)alquilo, RE-oxicarbonil(l-4C)alquilo, R®-

oxi(1-4C)alquilo, Ra—carbon11(1-4c1a1quilo o (6-10C)arilo;

R’ es H, (1-4C)alquilo, (l-4C)alcoxi, haldgeno,
trifluorometilo, ciano, nitro, hidroxile; y

R® y/0 R? es H, (1-4C)alquilo, (2-4C)alquenilo,
{2-4C)alquinilo, (6-10C)arilo, (3-9C)heterocarilo, (6-10C)~-
aril{l-4C)alquilo, (3-9C)heteroaril(1-4C)alquilo, (3-6C)-
cicloalquil({l-4Clalquilo, {2-6C)heterocicloalquil(1-4C)-
alquilo, (1-4C)(di)alquilamino(l-4C)alquilo, (1-4C)alcoxi-
(1-4C)alquilo, {1-4C)alguiltio{1l-4C)alquilo, (1-4C)alquil-
carbonilamino(l-4C)alquilo, (l1-4C)alcoxicarbonil{l1-4C)alquilo,
(1-4C)alcoxicarbonilamino({1-4C)alquilo, (3-6C)cicloalquilo,
(2-6C)heterocicloalquilo, o bien RB Y Rg pueden estar unidos

en un anillo (2-6C)heterocicloalquilo, para el uso en terapia.

2. Un compuesto derivado de tetrahidrogquinolina

CARACTERIZADO porque tiene la férmula I

Y

RS R4 \
R.\\’ P

e

Férmula I

o una sal farmacéuticamente aceptable del mismo, donde

Rl' es formilo, (1-6C)alquilcarbonilo o (1-6C)-
alquilsulfonilo;

R y-R3 son H 6 (1-4C)alquilo;
RY es fenilo;
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R es (1-4C)alquilo;

Y-X es C(0)-0, §(0)2-0, NHC(0)-O, NHC(H)-0, OC{O)-

O, enlace-0, C(O0)-NH, S(0) 2-NH, NHC(Q)-NH, NHC(S)-NH, OC(0)-

NH, enlace-NH, NH-C{0D), 0-C{O), NH-8(0)2 u ©-8{(0})2, o bien

X-Y es un enlace;

RS es H, excepto cuando Y-X es- un anlace,

trifluorometilo, {(1-6C)alquilc, 1- & 2-adamantil({1-4C)alguilo,

{(2-6C)alquenilo, (2~-6C)alquinile, (3-9C)hetercarilo, (3-6C)-
cicloalquilo, {2-6C)heterocicloalquilo, . (1-4C)alquiltio-
{1-4C)alquilo, (6-10C)aril({1-4C)alquilo, (3-9C)heteroaril-
(1-4C)alquilo, (3-6C)cicloalquil(l-4C)alquilo, (2-6C)hetero-
cicloalquil(1l-4C)alquilo, Rs,llg-aminocarbontl(1-4C)a1quilo,
R®,R%-amino(1-4C)alquilo, RP-oxicarbonil(1-4C)alquilo, RE-
oxi(l-4C)alquilo, Ra-carbon11(1—4C)alquilo o (6-10C)arilo;

R? es H, (1-4C)alquilo, (l-4C)alcoxi, haldgeno,
trifluorometileo, ciano, nitro, hidroxile; vy

RB y/o R9 es H, (1-4C)alquilo, (2-4C)alquenilo,
(2-4C)alquinilo, (6-10C)arilo, (3-9C)heteroarilo, (G-IOCJEL
aril(l1-4C)alquilo, (3-9C)heteroaril(1-4C)alquilo, {3-6C)-
cicloalguil(1l-4C)alquilo, {(2-6C)heterocicloalquil (1-4C)-
alguilo, {1-4C){di)algquilamino{l-4C)alqgquilo, {1-4C)alcoxi-
(1-4C)alquilo, {1-4C)alguiltio(l-4C)alquilo, {1-4C)alguil-

carbonilamino(l-4C)alquilo, (1-4C)alcoxicarbonil(1l-4C)alquilo,

(1-4C)alcoxicarbonilamino(1l-4C)alquilo, (3-6C)cicloalqulilo,
{2-6C)heterocicloalquilo, o bien R8 Y rR? pueden estar unidos

en un anillo (2-6C)heterocicloalquilo, con la salvedad de que

el derivado no es l-acetil-6-benzoilamino-4-(4-metilfenil)-

1,2;3,4—tetrahidro-2,2,4-tr1metilquinnlina, l-acetil-4-fenil-

1,2,3,4-tetrah1dro-2,2,4,S-tetrametilquinolina, l-acetil-4-



fanil-1,2,3,4—tetra-hidro-2,2,4,S,B-pentametilquinolinn,

1-acetil-6—metoxi-4-fen11-1,2,3,4-tetrah1dro-2,2,4-tr1met11—

quinolina, l-acetil-6-trifluorcacetilamino-4-(4-metilfenil)-

1,2,3,4-tetrahidro-2,2,4~trimetilquinolina, l-acetil-6-
trifluorocacetilamino-4-fenil-1,2,3,4~tetrahidro~2,2,4-tri-

metilguinolina, 1-acetil-4-(4-clorofenil)-1,2,3,4-tetrahidro-

2,2,4,6-tetrametilquinolina Y l-acetil-4-(4-bromofenil)-

1,2,3,4-tetrahidro-2,2,4,6-tetrametilquinolina.

3. El compuesto derivado de tetrahidroquinolina de

la reivindicacién 2, CARACTERIZADO porque Y-X a8 C(O)-NH,
OC(O)-NH 6 C(0)-0.

4. El compueato derivado de tetrahidroquinolina de

las reivindicaciones 2 6 3, CARACTERIZADO porque Y-X es C(O)-
NH.

5. El compuesto derivado de tetrahidroquinolinﬁ qg

las reivindicaciones 2-4, CARACTERIZADO porque R! es (1-4C)-
alquilcarbonilo.

6. El compuesto derivado de tetrahidroquinolina de
las reivindicaciones 2-5, CARACTERIZADO porque R’, R> y R’
son independientemente (1-4C)alquilo.

7. El compuesto derivado de tetrahidroquinolina de

las reivindicaciones 2-6, CARACTERIZADO porque R® es (6-10C)-

arilo, (3-9C)heteroarilo, (6-10C)aril(l-4C)alquils o (3-9C)-
heteroaril(1-4C)alquilo.
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8. Una composiciédn farmacéutica ~ CARACTERIZADA
porque comprende el compuesto de <cualquiera de las

reivindicaciones 2-7 y auxiliares farmacéuticamente adecuados.

9. Uso del compuesto de cualgquiera de las

reivindicaciones 2-8, o una sal © solvato farmacéuticamente

aceptable del mismo, CARACTERIZADO porque sirve para fabricar

un medicamento para el control de la fertilidad.

-
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RESUMEN

de

tienen la férmula general I

La presente invencién se refiere a derivados
tetrahidrogquinolina Jue

RS R4
Re X

RT L R2

Formula I

o una sal farmacéuticamente aceptable del mismo, donde R! es

formilo, (1-6C)alquilcarbonilo o (1-6C)algquilsulfonilo; Rz Y
R3 son H 6 (1-4C)alquilo; R es fenlilo; R
alquile; Y-X

es (1-4C)-
es C(0)-0, S{0)2-0, NHC(0)-O, NHC(S)-0, OC{0)-
O, enlace-0, C(O)-NH, S(0)2-NH, NHC(O)-NH, NHC(S)-NH, 0OC(0O)-
NH, enlace-NH, NH-C(0O), 0-C(0), NH-S§(0)2 u 0-S5{(0)2, o b:l:_en
Y-X es un enlacs; Rs es H, trifluorometilo, (1-Ec)alquil\o-,\
1- &6 2-adamantil(1-4C)alquilo, (2-6C)alqguenilo, (2-6C)~
algquinilo, (3-9C)heteroarilo, (3-6C)cicloalquilo, (2-6C)-
'heterocicloalquilo,  (1-4C)alquiltio(1-4C)alquilo,  (6-10C)-
aril(l1-4C)alquilo, {3-9C)heterocaril{1-4C)alquilo, (3-6C)-~
cicloalquil(1l-4C)alquilo, . {2-6C)hetarocicloalquil(1-4C)-
alquilo, RS R 9 -aminocarbonil(l-4C)alquilo, Rs, Rg-a mino-
(1-4C)alquila, RO®-oxicarbonil(1-4c)alquilo, RE-oxi(1-4C)-
alquilo, R%-carbonil(1-4C)alquilo o (6-10C)arilo; R’ es H,
(1-4C)alquilo, (1-4C)alcoxi, halégeno, trifluorometilo, clano,
nitro, hidroxilo; y R® y/o R? es H, (1-4C)alquilo, (2-4C)-

alquenilo, (2-4C)alquinilo, (6-10C)arilo, (3-9C)heterocarilo,
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(6-10C)aril(l-4C)alquilo, {3-9C)heteroaril{1-4C)alquilo,

{3-6C)cicloalquil(1l-4C)alquilo, (2~6C)heterocicloalquil(l-4C)-
alquilo,  (1-4C)(di)alquilamino(1-4C)alquilo, (1-4Cjalcoxi-
{1-4C)alquilo, {1-4C)alguiltio({l-4C)alquilo, (1-4C)alquil-
carbonilamino(1-4C)alquilo, (1-4C)alcoxicarbonil(l-4C)alquilo,
(1-4C)alcaoxicarbonilamino{1-4C)alquilo, (3-6C)cicloalquilo,
{2-6C)heterocicloalquilo, © bien R® Y e pueden estar unidos
en un anillo (2-6C)heterocicloalquilo.

La présente invencién también se refiere a

composiciones farmacéuticas que comprenden dichos derivados y

al usoc de estos derivadoe para controlar la fertilidad.

Titulo

Derivados de tetrahidroquinolina y su usc para controlar la
fertilidad.



REIVINDICACIONES CORREGIDAS
(ARTICULO 19 DEL PCT)

1. Un compuesto derivado de tetrahidroquinolina
CARACTERIZADO porque tiene la férmula I:

Formula

o una sal farmacéuticamente aceptable del mismo,
donde

R' es formilo, (1-6C)alquilcarbonile o (1-6C)-
alquilsulfonilo;

R y R? son H 6 (1-4C)alquilo;

R' es fenilo, opcionalmente substituido con uno o
mis substituyentes seleccionados del grupo hidroxi, amino,
halégeno, nitro, trifluorometilo, ciano, (1-4C)alquilo, (2-
4C)alquenilo, (2-4C)alquinilo, (1-4C)alcoxi, (1-
4C) (di)alquilamino;

R® es {(1-4C)alquilo;

¥Y-X es C(0)})-O0, 8(0);-0, NHC(0)-O, NHC(S)-O,
0oc(0) -0, enlace-O, C(0O)-NH, 8(0)2-NH, ' NHC(0O);-NH, NHC(S)-NH,
OC(0) -NH, enlace-NH, NH-C(0O), 0O-C(0), NH-S(0)z u 0-5(0)a, o bien
X-Y es un enlace; .

+6
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R®* es H, excepto cuando Y-X es un enlace,
trifluorometilo, (1-6C)alquilo, 1-6 2-adamantil(1-4C)alquilo, (2-

6C)alquenilo, (2-6C)alquinilo, (3-9C) heteroarilo, (3-6C) -
cicloalquilo, (2-6C) heteroicloalquilo, (1-4C)alquiltio(1-4C) -
alquilo, (6-10C)aril (1-4C)alquilo, (3-9C) hetercaril (1-4C) -
alquilo, (3-6C)cicloalquil {1-4C)alquilo, (2-
6C)heterocicloalquil (1-4C)alquilo, R®, R%-aminocarbonil (1-
4C)alquilo, R®, R*-amino(1-4C)alquilo, R*-oxicarbonil (1-

4C)alquilo, R'-oxi{l-4C)alquilo, R"-carbonil(1-4C)alquilo o (6-
10C)arilo, en donde si (6-10C)arilo es fenilo, fenilo puede ser
opcionalmente substituido con hidroxi, amino, halégeno, nitro,
trifluorometilo, ciano, (1-4C)alquilo, (2-4C)alquenilo, (2-
4C)alquinilo, (1.4C)alcoxi, (1-4C)(di)alquilamino, (6-19C)arilo,
(6-10C)ariloxi, (6-10C)aril(1l-4C)alcoxi, (3-9C)heteroarilo, (3-

9C) hetercariloxi, (3-9C) hetercaril (1-4C)alcoxi, (1-
4C)alquilcarbonilamino, (1-4Clalquilcarboniloxi, (3-
6C)cicloalguilcarboniloxi, (1-4C)alcoxicarbonil {1-
4C)alquilcarboniloxi, (1-4C)alcoxi (1-4C)alquilcarboniloxi, (6-
10C)arilcarboniloxi, {3-9C) heteroarilcarboniloxi, (1-
4C)alquilsulfoniloxi, (6-10C)arilsulfoniloxi, (3-
9C) hetercarilsulfoniloxi, (1-4C) (di)alquilcarbamoil, (6-
10C) (di)arilcarbamoil, (2-6C) heterocicloalquilcarbamoil, (6-
10C) (di)arilamino, (3-6C)cicloalquil, (3-6C)cicloalquil (1-

4C)alquil, (2-6C)heterocicloalquil o (2-6)heterocicloalquil{1-
4C)alquil,
y en donde todos los grupos arilo y heteroarilo dentro de R6
opcionalmente pueden estar substituidos con uno o mis
substituyentes seleccionados de hidroxi, amino, halégeno, nitro,
trifluorometilo, ciano, (1-4C)alquilo, (2-4C)alquenilo, (2-
4C)alquinilo, (1-4C)alcoxi o {1-4C) (di)alquilamino,

R’ es H, (1-4C)alquilo, (1-4C)alcoxi, halégeno,
trifluorometilo, ciano, nitro, hidroxilo; y

R° y/o R’ es H, (1-4C)alquilo, (2-4C)alquenilo,
(2-4C)alquinilo, (6-10)arilo, (3-9Cjhetercarilo, (6-10C)-aril(l-
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4C)alquilo, (3-9C)heterocaril(l1-4C)alquilo, (3-6C)-cicloalquil (1-

4C)alquilo, (2-6C) heterocicloalquil (1-4C) -alquilo, (1-
4C) (di)algquilamino(1-4C)alquilo, (1-4C)alcoxi(l-4C)alquilo, (1-
4C)alquiltio(1-4C)alquilo, (1-4C)alquilcarbonilamino (1-
4C)alquilo, . (l1-4C)alcoxicarbonil (1-4C)alquilo, (1-

4C)alcoxicarbonilamino (1-4C)alquilo, (3-6C)cicloalquilo, (2-
6C) heterocicloalquilo, o bien R' y R? pueden estar unidos en un
anillo (2-6C)heterocicloalquilo, para el usc en terapia.

2. Un compuesto derivado de tetrahidrogquinolina
CARACTERIZADO porgue tiene la f6rmula I

Rs X,
Ny

Formula I

o una sal farmacéuticamente aceptable del mismo, donde

R' es formileo, (1-6C)alquilcarbonilo o -(1-6C)-
alquilsulfonilo;

R* y R® son H 6 (1-4C)alquilo;

R* es fenilo, opcionalmente substituido con uno o
mds substituyentes seleccionados del grupo hidroxi, amino,
hal6geno, nitro, trifluorometilo, ciano, (1-4C)alquilo, (2-
4C)alguenilo, . (2-4C)alquinilo, (1-4C)alcoxi, (1-
4C) (di)alquilamino; )

R® es (1-4C)alquilo;

Y-X es C(0)-0, 8({0)3-0, NHC(0)-O, NHC(S)-0,
0C(0)-0, enlace-0, C(O)-NH, S{0),-NH, NHC(O)-NH, NHC(S)-NH,
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OC{0Q) ~-NH, enlace-NH, NH-C(0), O-C(0), NH-S5(0)2 u 0-8(0)2, o bien
X-Y es un enlace;

R* es H, excepto cuando Y-X es un enlace,
trifluorometilo, (1-6C)alquilo, 1- &6 2-adamantil(1-4C)alquilo,

(2-6C) alquenilo, (2~-6C)alquinilo, (3-9C) heteroarilo, (3-
6C)cicloalquilo, (2-6C) heterocicloalquilo, (1-4C)alquiltio(1l-
4C)alquilo, (6-10C)aril{1-4C)alquilo, (3-9C) heterocaril (1-
4C)alquilo, (3-6C)cicloalquil (1-4C)alquilo, (2-
6C) heterocicloalquil {1-4C)alquilo, R?, R*-aminocarbonil (1-
4C)alquilo, R*, R?-amino (1-4C)alquilo, R®*-oxicarbonil (1-

4C)alquilo, R%-oxi(1l-4C)alquilo, R®-carbonil(1-4C)alquilo o (§-
10C)arilo, en donde 8si (6-10C)arilo es fenilo, fenilo puede smer
opcionalmente substituido c¢on hidroxi, amino, halégeno, nitro,
trifluorometilo, ciano, (1-4C)alquilo, (2-4C)alquenilo, (2-
4C)alquinilo, (1.4C)alcoxi, (1-4C)(di)alquilamino, (6-19C)arilo,
(6-10C)ariloxi, (6-10C)aril{l-4C)alcoxi, (3-9C)hetercarilo, (3-

9C) heterocariloxi, (3-9C)hetercaril (1-4C)alcoxi, (1-
4C)alquilcarbonilamino, (1-4C)alquilcarboniloxi, (3-
6C) cicloalquilcarboniloxi, {1-4C)alcoxicarbonil (1-
4C)alquilcarboniloxi, (1-4C)alcoxi(1-4C)alquilcarboniloxi, (6-
10C)arilcarboniloxi, (3-9C)heteroarilcarboniloxi, (1-
4C)alquilsulfoniloxi, {6-10C)arilsulfoniloxi, (3~
9C) heteroarilsul foniloxi, (1-4C) (di)alquilcarbamoil, (6-
10C) (di)arilcarbamoil, {(2-6C)heterocicloalquilcarbamoil, (6-
10C) (di)arilamino, (3-6C)cicloalquil, (3-6C)cicloalquil (1-

4Clalquil, (2—6C)heterocicloal§uil o (2-6)heterocicloalquil (1-
4Clalquil,

y en donde todos los grupos arilo y hetercarilo dentro de R6
opcionalmente pueden estar substituidos c¢on uno o mis
substituyentes seleccionados de hidroxi, amino, halégeno, nitro,
trifluorometile, ciano, {1-4C)alquilo, (2-4C)alquenilo, (2-
4C)algquinilo, (1-4C)alcoxi o (1-4C) (di)alquilamino;

R’ es H, (1-4C)alquilo, (1-4C)alcoxi, haldgeno,
trifluorometilo, ciano, nitro, hidroxilo; y
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R* y/o R® es H, (1-4C)alquilo, (2-4C)alquenilo,
(2-4C)alquinilo, (6-10C)arilo, (3-9C)hetercarilo, (6-10C)aril (1-
4C)alquilo, (3-9C)heteroaril(l-4C)alquilo, (3-6C)cicloalquil (1-
4C)alquilo, (2-6C) heterocicloalquil (1-4C)alquilo, (1-
4C) (di)alquilamino(1-4C)alquilo, (1-4C)alcoxi(l1-4C)alquilo, (1-
4C)alquiltio(l-4C)alquilo, (1-4C)alquilcarbnilamino(l-4C)alquilo,
(1-4C)alcoxicarbonil (1-4C)alquilo, (1-4C)alcoxicarbonilamino{1-
4C)alquilo, (3-6C)cicloalquilo, (2-6C)heterocicloalquilo, o bien
R* y R pueden estar wunidos en un anillo (2-
6C) heterdecicloalquilo, con la salvedad de gque el derivado no es
l-acetil-6-benzoilamino-4- (4-metilfenil) -1, 2, 3, 4-tetrahidro-2,
2, 4-trimetilgquinolina, l-acetil-4-fenil-1, 2, 3, 4-tetrahidro-2,
2, 4, 6-tetrametilquinolina, 1l-acetil-4-fenil-1, 2, 3, 4-
tetrahidro-2, 2, 4, 6, 8-pentametilquinolina, 1l-acetil-6-metoxi-
4-fenil- 1, 2, 3, 4-tetrahidro- 2, 2, 4-trimetilquinolina, 1-

acetil-6-trifluorocacetilamino-4- (4-metilfenil) -1, 2, 3, 4-
tetrahidro- 2, 2, 4-trimetilquinolina, l-acetil-6-
trifluorocacetilamino-4-fenil-1, 2, 3, 4-tetrahidro- 2, 2, 4-
trimetilquinolina, l-acetil-4-({4-clorofenil)~ 1, 2, 3, 4-

tetrahidro- 2, 2, 4, 6-tetrametilquinolina y 1l-acetil-4-(4-
bromofenil) - 1, 2, 3, 4-tetrahidro- 2, 2, 4, 6-
tetrametilquinolina.

3. El compuesto derivado de tetrahidroquinolina
de la reivindicacién 2, CARACTERIZADO porque Y-X es C{0)-NH,
OC(0)-NH 6 C(0)-0.

4, El compuesto derivado de tetrahidroquinolina
de las reivindicaciones 2 6 3, CARACTERIZADO porque Y-X es C(O)-
NH.
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5. El compuesto derivado de tetrahidroquinolina
de las reivindicaciones 2-4, CARACTERIZADO porque R' es (1-4C)-
alquilcarbonilo. '

6. El compuesto derivado de tetrahidroquinolina
de las reivindicaciones 2-5, CARACTERIZADO porque R?, R® y R® son
independientemente (1-4C)alquile.

7. El compuesto derivado de tetrahidroquinolina
de las reivindicaciones 2.6, CARACTERIZADO porque R® es (6-10C)-
arilo, (3-9C)hetercarilo, (6-10C)aril(l-4C)alquilo o (3-9C)-
heteroaril (1-4C)alquilo, , en donde ai (6-10C)ariloc es fenilo,
fenilo puede ser opcionalmente substituido con hidroxi, awino,
hal6égeno, nitro, trifluorometilo, ciano, (1-4C)alquilo, (2-

4C)alquenilo, (2-4C)alquinilo, (1.4C)alcoxi, (1-
4C) {(di)alquilamino, (6-19C)arilo, (6-10C)ariloxi, (6-10C)aril{l-
4C)alcoxi, (3-9C)heterocarilo, {(3-9C)heterocariloxi, (3-
9C) hetercaril (1-4C)alcoxi, (1-4C)alquilcarbonilamino, (1-
4C)alquilcarboniloxi, (3-6C)cicloalquilcarboniloxi, (1-
4C)alcoxicarbonil (1-4C)alquilcarboniloxi, (1-4C)alcoxi(1-
4C)alquilcarboniloxi, (6-10C)arilcarboniloxi, (3-
9C) hetercarilcarboniloxi, (1-4C)alquilsulfoniloxi, (6~
10C)arilsulfoniloxi, (3-9C)hetercarilsulfoniloxi, (1-
4C) (di)alquilcarbamoil, (6-10C) {di)arilcarbamoil, (2-
6C) heterocicloalquilcarbamoil, (6-10C) (di)arilamino, (3-
6C) cicloalquil, (3-6C)cicloalquil (1-4C)alquil, (2-

6C) heterocicloalquil o (2-6)heterocicloalquil (1-4C)alquil,

y en donde todos los grupos arilo y heterocarilo dentro de Ré
opcionalmente pueden estar substituidos con uno o© mis
substituyentes seleccionados de hidroxi, amino, halégeno, nitro,
trifluorometilo, ciano, (1-4C)alquilo, (2-4C)alquenilo, (2-
4C)alquinilo, (1-4C)alcoxi o (1-4C) (di)alquilamino.
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8. Una composicién farmacéutica CARACTERIZADA
porgque comprende el compuesto de cualquiera de las
reivindicaciones 2-7 y auxiliares farmacéuticamente adecuados.

9. Uso del compuesto de cualgquiera de las
reivindicaciones 2-8, o una sal o 8solvato farmacéuticamente
aceptable del mismo, CARACTERIZADO porque sirve para fabricar un
medicamento para el control de la fertilidad.

COLO 11214 841 013 0
DLM/ID-000000280/WPC11214
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CAVELIER 374 .
ABOGADOS . 2001.658 CO
EDIFIGIO S16KI
CARRERA 4a N* 7205
BOCOTA, & {TLOMBIA
ASSIGNMENT
Yo, (nosstras) abajo firmada (s) \ 1{we), the nadersigned
VAN STRATEN VAN SOMEREN SCHULZ —
Nicole Corine Renée Rudolf Gljsbertus Jurgen -
demicllinda(s) = — l of
N.V. Organon N.V. Organon cl/o: OrgenonLabometories Lid. -
P.O. Box 20 P.O. Box 20 New Edinburgh Road _
5340 BH 088 6340 BH 088 Newhouss, Lanarkeshire
The Netherlands The Netherlande Scotiand, ML1 8SH -
_ - ___United Kinadom -
deciaro(atons) bugis jersoxcn ser vDiso{s) y vendadero(s) investor(es) de la ' seatwn) ender onth 1 be sole and it beveniors) of th rvestion:
Tetrahydroquinoline derivatives
declaro{wooe) axi tnismo que cedo(amos) y nmPerofecimon), gl s aa weil, that asalgn, withous reservations or Frmitetious in fivour of
limitachin, o fever da bs pociednd
- Akzo Nobel N.V. —_

constituida y existcme do confbtmidad con Les loyes de

1 carporstion constitnied and existing in confbrmity with the [rws of

dorsiclindama .. —_ - —_ — . | dwvishicdin _
Velpsrweg 78
6424 BM Amhem .
The Netheriands .
Todos los derechos inherentes o dirfs fmvencidn y qoua Ia citade compalis queds all rights ishceant to sabl frvestion and that the shove mentiosed sompany hareby
fhculnds paze mlicitnr en  ngenbee: s pateris do iTvescion cermupaaticnts e i» suabled to spply, in it v, S the oorrosposing petest ixvestion, in the
1a Repdisbica do Colamisia Republic of Colombia
Dado y firmada hoyl Clives end gigned fids _
la
P Sifoslme
ass-) -
VAN gch_ V. SCHULZ
cole Corine Renéde o3 udo sbertus Jurgen
@ CAVELIER AEDOADOS
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NOTARIAL AUTHENTICATION (RNDIVIDUAL)

Oatds deyef xn
tﬂn-.nﬂd:ul‘n!ﬂhd
pusccally sppoaced .

& qulen(ss) doy S dv conoowr y e aansts que su(pan) la(s) persona(y)
Srvmnie(s) dal doonenepty e precads, y quikn(es) Sene(n) capacided
legal pue otgacia.

Nowrio Pibiioo /Notary Public.

10 e known, end oen o me 1o ba the parson(s) who sxcouied thet
foregeing doowmess, md who s (have)) lagsl oxpaity to wecums it

APOSTILLE
(Conveation ds La ¥ixye du 5 ociobre 1961)
D N o s — -
‘This publio docuenent
A basbesnsignedby............ S -
). wtingintweapacity of ... coeecemeennncsinniennrenea s sseaansunne
4. bomsthe smlstep of .......... renamr s erammaenssanaraiiar O
Certified
- S O ———— - A -
T DY revcccsriseeacereseentnsteanesmessteansemmas nssusesananseny sasenETS -
9. Sealstenyp 10. Sigrature
© CAVELIER ABOGADOS
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Seen by me, mr. Robbert Alexander Gallas, civil-law notary practising in The Hague,

for the authentication of the signature on the attached document of:

- Mr Rudoif Gijsbertus van Someren, bormn on the twenty-fifth of August
nineteenhundred seventy-three In Vught, The Netherlands, residing at
Nieuwegeln, The Netherlands, holder of a Dutch passport, number M05303992;
and

- Mrs. Nicole Corine Renée van Straten, born on the tenth of December
nineteenhundred sisty-nine in Hoeven, The Netherlands, residing at Oss, The
Netherlands, holder of a Dutch passport, number NB5786820,

The Hague, the fifteenth day of December twothousandthree.

All instructions are carried out on the basis of an agreement as maant in Saction 400 of Book 7
of the Dutch Civil Code by Pels Rijcken & Droogleaver Fortuijn, a partnership consisting of
private companies with limited liability. The agreemeant is subject to terms of buginess registered
with the District Court at The Hague. A limitation of liability is included in these terms of
business. The terms of business will be provided on request. These can aiso be accessed at
www.prdf.nl.

Pehs Riicloen & Drooglecver Fortuijn  sdvocsten O notaricsan



APOSTILLE
{Convention de La Haye du 5 octobre 1961)

Country: THE NETHERLANDS
This public documant
has been wigned by mx. R.A. Gallas

actang in the capacity of notary at ‘g-
bears the seal/stanmp of aforssaid notary

Cortified
at 'p-GRAVENHRGE 6. the 17 decamber 2003
by the registrar of the court (rechrbank)
no. 2003-4006
Seal/ntamp: 10. Bignature:

8. Petronilia
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TRADUCCION OFICIAL 216/2003 DE UN DOCUMENTO ESCRITO EN INGLES Y
EN ESPANOL, REALIZADA POR EDUARDO CALADO NOGUERA, TRADUCTOR
OFICIAL APROBADO POR RESOLUCION 541 DEL 27 DE FEBRERO DE 1976 POR
EL MINISTERIO DE JUSTICIA Y DERIDAMENTE REGISTRADO ANTE EL
MINISTERIO DE RELACIONES EXTERIORES DE LA REPUBLICA DE COLOMBIA Y
MEDIANTE EL CUAL NICOLE CORINE RENEE, RUDOLF GIJSBERTUS VAN
BOMEREN Y JURGEN BCHULZ, DOMICILIADOS RESPECTIVAMENTE EN N.V.
ORGANON, P.O. BOX 20, 5340 BH 0SS, THE NETHERLANDS, N.V. ORGANON
P.O. BOX 20, 5340 BH 088, TEE NETEERLANDS Y C/O: ORGANON
LABORATORIES LTD. NEWHOUSE, LANARKSHIRE, SCOTLAND, MLl 5SH,
UNITED KINGDOM INVENTORES ONICOS Y VERDADEROS DE LA INVENCION:
DERIVADOS TETRAHIDROQUINOLONA , DECLARAN POR EL PRESENTE QUE
CEDEN DICHA INVENCION A AKZO NOBEL N.V., EMPRESA DOMICILIADA EN
VELPERWEG 76, 6824 BM ARNHEM, THE NETHERLANDS (HOLANDA), JUNTO
CON TODOS LOS DERECHOS INHERENTES Y QUE DICHA COMPANIA QUEDA
FACULTADA PARA SOLICITAR EN SU NOMBRE LA PATENTE CORRESPONDIENTE
EN LA REPUBLICA DE COLOMBIA.
DADO Y FIRMADO HOY 9 DE DICIEMBRE DE 2003.
FIRMAS ILEGIBLES: NICOLE CORINE RENEE, RUDOLF GIJSBERTUS Y JURGEN
SCHULZ
VISTO POR MI, ROBERT ALEXANDER GALLAS, NOTARIO DE LEY CIVIL QUE
PRACTICA EN LA HAYA, PARA LA AUTENTICACION DE LAS FIRMAS QUE
APARECEN EN EL DOCUMENTO ADJUNTO Y QUE CORRESPONDE A:
- RUDOLF GIJSBERTUS VAN SOMEREN, NACIDO EL 25 DE AGOSTO DE MIL
NOVECIENTOS SETENTA Y TRES EN VUGHT, HOLANDA, RESIDENTE EN
NIEUWEGEIN, HOLANDA, PORTADOR DE UN PASAPORTE HOLANDES, CON

NOMERQ M05303992 Y
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- A LA SENORA NICOLE CORINE RENEE VAN STRATEN, NACIDA EL DIEZ
DE DICIEMBRE DE MIL NOVECIENTOS SESENTA Y NUEVE EN HOEVEN,
HOLANDA, RESIDENTE EN 0SS, HOLANDA, PORTADORA DEL PASAPORTE
HOLANDES NOUMERO NB5786820.

- LA HAYA, QUINCE DE DICIEMBRE DE DOS MIL TRES

FIRMA ILEGIBLE:

SELLO: MR. R. A. GALLAS, NOTARIO ,
TODAS LAS INSTRUCCIONES SE LLEVAN A CABO CON BASE EN UN CONVENIO
DE ACUERDO CON LA SECCION 400 DEL LIBRO 7 DEL €ODIGO CIVIL
HOLANDES POR PELS RIJCKEN & DROOGLEEVER FORTUIJUN, UNA SOCIEDAD
FORMADA POR COMPANfAS PRIVADAS CON RESPONSABILIDAD LIMITADA. EL
CONVENIO ESTA SUJETO A LAS CONDICIONES DE NEGOCIO REGISTRADAS
ANTE LA CORTE DE DISTRITO DE LA HAYA. EN ESTOS TERMINOS Y
CONDICIONES EMPRESARIALES SE INCLUYE UNA LIMITACION DE
RESPONSABILIDAD. DICHOS TERMINOS Y CONDICIONES SE SUMINISTRARAN

CUANDO ASf SE SOLICITE. TAMBIEN SE PUEDEN CONSULTAR EN LA

DIRECCION DE INTERNET www.prdf.nl.

APOSTILLA:
(Convencién de La Haya del 5 de octubre de 1961)
1. Pafs: LOS PAISES BAJOS
Este documento piiblico
2. ha sido firmadeo por R.A. GALLAS
3. quien actfia en su calidad de NOTARIO PUBLICO DE GRAVENHAGE
4. lleva el sello de dicho NOTARIO P{BLICO,
CERTIFICADO
5. en GRAVENHAGE

6. el 17 de diciembre de 2003



7. por el registrador de la corte

8. NGmero 2003-4006 —

\
9. Sello: CORTE DE GRAVENHAGE

10.Firma: (ILEGIBLE) NOMBRE: S. PETRONILLA
COLO-11214-841-013-0
WPCL002G. ID 5189

Bogotd, 29 de diciembre de 2003.

qu\-

Sduardo “awnr
STRADUCIO? m
poLE - ANk OB

E oMo,
u - »
riE o FER B T RSN N
"‘"5 = COMO NOTARIO SEXT 1*‘ RCULC DESI.N"'!' ‘\"‘
= == G L0 MS) Fiki
%.—.—' m [~
He ™ §u 3
ace 1ad ":':.’
7 = s — == ""
8 — =
s nOR LAFIRA REGIATHADA POR

.15} EN ESTA ROTARA

- H R T -

*
n, .
3 * w.a

. F_ -2l .
% W -~

| ﬁ DNSNEE B ..»«.m-.rmz' *-—'1
N '

I f
AT
'El

1 e, - :": e >
—

ST 2 a

:' -\-g -3 'E: MENDEZ 3

= -T_.:-_“'E M

¥ sk




FORMATO DE DIGITALIZACION

Moynd
RELACION DE ANEXOS ﬁ T s
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1 _|CD
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sosal, T Para modelos de utilidad, disefios’
. I
REPRESENTACION Y PODER REPRESENTATION AND <
POWER OF ATTORNEY 158¢
I (we), the undemigned /Yo (nosotros), abajo firmado (s)
AKZ0 NOBEL N.V.
of/domicilledo (s en __Ve1perweg 76, 6824
BM Arnhem, THE NETHERLANDS
r ol presente nombramos a E_MILIO FERRERO, 31929; in due compliance with the terms nfpungl h 1st. of article 543
e T R I e e b
&nm 4‘&' 72-85, Colombla, en obedecimlento a lo PAEZ, 13555 and CAVELIER, tpe. 632,
dispuesto en el 1° del Arsticulo 543 del Cédigo de domiclied at 48 N 72.35, m Colombia, the flmst as
Comerclo, el primero como principal y los demis como and the others as alie , in the order of their

supientes, en sii orden, como mis (nuestros) representantes en lppohrl’:lmmt, a8 our representatives for all industrial property
o8 los ssuntos de propledad industrial con facultad

pan matters with facuity to receive notifications and to appoint
reclbir notifieaciones y nombrar judiciales o ..

j attorneys in and out of Court. The first aiternate shall replace
exhl:jludtdllu. El primer re te suplente reempiazaré al the principal in case of hia absence or of temporal or definitive
principal en caso de ausencli o impedimento temporal o impediment. The same rule will "l"Pl when the second
efinittvo de aquél La misma regla se aplicari cuando el alternate representative is to replace the first one, or when the

glmdore'pn:eintumesuphnte!:rdenmpharllprhm, third is to replace the first or second alternates in their turn, or
0.

o el tercero segundo. En tales casos, el representante both of them, second. In such cases, the principal

Loel 10, 0 do suplente, en su caso, 0 ambos,
&epﬂndmp mpﬂi:lundém no Pejerm ln Tepresentacién
mediante declaracién autentlcada Notearlo "Piiblico en
Colombis, o por Notario u otro Pdblico, o Cénsul
de Colombia, en el extranjero; y ei se tratare de impedimento,
con el certificado respectivo, 51 de los nombrados faltare
definitivamente, el siguiente tomard su lugar. Cuando cesare In
ausencia o impedimento del pﬂnc:::.l, o de su
prime~ o segundo suplentes, én su caso, podrin efercer la
representacién, en su orden, uno u ofros seguin el caso,
asumbindola por el solo hecho de ejercerls, cesando en ese
momento el ejerciclo de la representacifn por el primero,
segundo o tercer suplente en su cuso.

Ademis, confiero (conferimos) poder a los abogad
nombradoa, obtener la
propledad industrial y contra la competencia desleal, a cuyo
efecto autorizo (amos) a loe dichos apoderados para que mae
(nos) representen ente cualesquiera” entidades o dpcnom,
ejerzan 0 no jurisdiccldn, es imente ante las del onden
‘administrativo, contencl inistrativo y judicial, as{ como
los tribunales de arbitramento, en todo lo concerniente a los

igulentes asuntcs: a) Obiencién de patentes de Invencién,
@) 3icios e utliidad, y disefios industriales; el de

marcas de fibrica, colectivas, deferwsivas, de servido, lemas
comertl:h.leu,d nombres co::lmdn.le-, , varledades
vegetales y denominaclones de origen; su renovacién, tras ),
cambio de nombre o domiilio ,mmhdén vohuntaria; P;:l
registro de licenclas de uso de esos derechos; b) Las acciones de
com desleal, ; del consumidor, o iones u
observaciones, cancelacién administrativa y j nulidad,
medidas cautelares, concesién de licenclas, Ia tutela, Ia
proteccién de secretos industriales, y en general los juicios
clviles, penales, administratives o contencioso-administrativos
relacionados con estos derechos; acclones y procesos que
Promovamos o se nos promuevan Y e en todos
asuntos arriba determinados, puedan sustl este mandato,
tnnulﬁli_r, concillar, admitir los hechos del proceso, desistir,
c;n;:' , reciblr, renunciar, y ratificar los actos de agentes
0 o0s.

os arriba
n de mi (nuestra)

Sivein aud wigiwnd

-M- H

)

; Cadyy plinmdv w

representative, or the first or second alternates In thelr tum, or

of them, shall state thelr intention not to act as
representatives through a declaration given before a Notary
Pupi)llc in Colombia, or aN or another Public Official
or a Colombian Consul abroad; and in case of impediment, the
nppmghte certificate shall suffice. If any of the appointees
were to be definitely abeent, the fo alternate take
his place. When the absence or impediment of the
representutive, or of the first or second alternate in thelr turn
ceases, the representation can be taken in their sequence,
by the prindipal, the first or sacond alternate depending on case,
and the mere fact or ita exercise will suffice. The exerclse of the
representation by the firet, second or third alternates in their
turn shall end at such time.

In addi we t a Power of Atto in favor of the
abwe-nmlmed atbgnn t-law so that tli'ln:yy may obtaln the
protection of my (our) industrial against the
unfair com iorwh(l:h ITwe hmt‘l';;ﬂze the sald
a to t me (us) any aut or ns,
wmwlmmdlctbm speciall® .those administrative,
administrative contentious

or ‘dog pipniaryiang 127 H
‘r;ﬂ tion of licenses'df udk " r.! dHights; b) Actions of
r competitionftprotection to-the cofsumer, o]
observations, lﬂﬂ['ill:'ﬂ?f‘._mﬂv'a *:—"Coqrt : %m nullity,
infringement, gzultlm&l%” s, the for writ
mandeamus, the proté ke NEfdN Infeneral the
civil, penal, and ummhmun‘hﬁ):uhﬂn& & Tights;
actions and suits institued by me (us) or against me (us). And
that in all the above matters they m; substitute this Power of
Attorney, compromise, conciliate, the facts of the case,
desist, cancel, receive, resign, and ratify acts done by
representatives without a power of attorney.

CAVELIER ABOGADOS
WPPODERE-179 (MINUTA N®12.1.1.2.5)

TRADUCCION No:/£; [/ [?J'
MARIA BELVIRA MA®R" .0
! o Interorste Cfickal
inglés - Emoafci ~ Inglds
Ras. No. 29 Min. hmiicio
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LEGALIZACION . LBGALIZATION e '.' S
El Seflor Cénsul de Colombla debe oxpedir un ecertificado The Colombia Consul must {ssue a conc. =ran {h
mﬂlarnht(l)hmhpldlh;ﬁrﬂh ouE the legnl exdstence of the company- _nts. the
el poder, (2) dstn ejerce su objeto y que Power-of-Attorney, (2) that it is acu. . rge of lbs
personas que n ¢l poder estén autorizadas pare darlo. A company Ku.rpolu, and (3) that the persons. who exscute the
este efecto les soliciamos que muestren al Sefior Cénsul las Power of ttonuyhaubﬂudhdon‘.'l‘othh_cfh:t,glm
pruebas que acreditan esvs hechos (1), Q) y 3). - show the Consul the evidence to pruve the abuve Tacts (%), (2)

and (3).

Seen for legalization of the signatures
of Mr. F.G.M. Hermans and Mr. E.H. Reerink
by me, Mr. Martinus Petrus Maria Philips,
notary public at Oss, the Netherlands,
on'this 26th day of August 1998.
Troductorn @ Interprete Oficlal

i
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TRADUCCION No: & [/ log
MARIA ELVIFA M2 TELCD

{ CHAMBER OF COMMERCE AND INDUSTRY

FOR OOST-BRARANT {neoErLAND)
Luftlrsiwe v
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NOTA PARA EL SENOR CONSUL DE COLOMBIA: Se los articulos 65 del C. de P.C. y 480 del C. de Co.,
8i el poderdante es una sociedad, el Sefior Cénsul debe certificar que tuvo a la vista las pruebas de su
existencia, que ejerce su objeto social y que quien confiere el puder es su representante.

-
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El suscrito Coénsul de Colombia en La Haya, Holanda,
vistos los documentos presentados por los interesados,

CERTIFICA;

Que el Sefior Martinus Petrus Maria PHILIPS, quien como Notario Piblico de
Oss , Paises Bajos, autentic las firmas de los signatarios del poder precedente, gjercia enla
fecha las funciones indicadas, y su firma corresponde a la registrada en este Consulado.

Que la Compaitia AKZO NOBEL N.V. es una Sociedad constituida de acuerdo con 1as leyes
de los Paises Bajos, cumple su objeto conforme a las mismas y se halla registrada en la Cémara
de Comercio y Fibricas de Centraal Gelderland, Amhem, bajo el mimero 09007809;

Que los Sefiores Franciscos Guilielmus Maria HERMANS y Engbert Harmen
REERINK. signatarios del presente documento, quienes en su carficter de Apoderados

de la Empress AKZO NOBEL N.V., conjuntamente tienen facultad para ello, y cuyas
firmas fueron autenticadas ante el Notario Piblico de Oss, Sefior Martinus Petrus Maria
PHILIPS, sonlosrqsmmﬂnteslegaludehcitadaEmpmmestePnis

El Cénsul de Colombia en La Haya, Paises Bajos, no asume responubﬂldnd
alguna por el contenido del documento. .'

[ o ] T

ta

- """[

M L Y : fdim--
Esta certificacion se expide en La Haya, Paises Bajos, a los seis (0 °°"-’-'u"3r'£':'-° "’é’;ﬁiﬁ‘éﬁ"ﬂ
dias del mes de Noviembre de mil novecientos noventa y ocho (l 8 -"- 3‘-“'{1&".?—“1":‘ .

,,{ 02 Fig 2004

"‘"""‘ s
Impuesto de Timbre US$ 6.00. '_ .r'} -"-*-: ,‘_:_.,.. » A
Derechos Consulares USS. 100.00 Jumrnm.r.L CiPRO MEDRA
Costo Total Pagado  USS. 106.00 SN .}
ificaci 2 g
Certi cambnNo 06 Eﬁw_&w tﬂls’

VIRA MARTELO &t l
N!IAMAEL. rerprete Ohcid ¢
Inglds - Espafiol - Inglds ¢ . »
Res. No 2879 Min. .Illllt. . o
JOSE I .o !
UL DE COLOMS i :

LA HAYA

CONSULADO DE COLOMBIA o ’ - /Vz
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" TRADUCCISN OFICIAL No. 18.11/98 preparada por Maria Elvira

Martelo, Traductora ©Oficial debidamente aprobada por el
Ministerio de Justicia de Colombia por Resolucién 2879 de 1955 y

reconocida por el Ministerio de Relaciones Exteriores.

(A continuacién se traducen los sellos y legalizaciones de un
documento escrito en inglés y espafiol, por el cual AKZO NOBEL
N.V. otorga poder a EMILIO FERRERO, GONZALO PERDOMO, LUZ
CLEMENCIA DE PAEZ Y GERMAN CAVELIER). Dado y firmado el 6 de
agosto de 1998. (Firma ilegible) F.G.M.. Hermans, Director de
Patentes Farmacéuticas. (Firma ilegible) E.H. Reerink,
Subdirector de Asuntos Jurilc.iicos. (Sello Corporativo)} AKZO NOBEL
N.V.

(Al dorso} Visto por mi, -Sr-. Martinus Petrus Maria Philips,

notario pGblico en Oss, Palses Bajos, hoy 26 de agosto de 1998,

' para legalizacidn de las firmas de Fgﬁﬂduemangﬂyugﬂ Reerink.

NOTARIO GEX 1
HADO CONZTAA Zuf LA
O omcipg CUN L DG

(Firma ilegible). “““...,“w A b

sﬁi'i
(Legalizaci6én) CAMARA DE INDUSTRIA &ﬁco (.I.:I.Et? %% OO -BRABANT

{(pAfSES BAJOS). vVisto exclus:l.vamentqu,.para_ Z!_;‘a 1ega1:|._zaci6n de
P J l: <, . .

la(s) firma(e) que antecede(n). Agosto 27 de 1998. (Firma

ilegible) J. Schellenkens.

(Sello en holandés).

(En espafiol) Certificacién de las firmas que anteceden y de la

existencia legal de AKZ0 NOBEL N.V. expedida por el Consulado de

Colombia en La Haya el dia €6 de noviembre de 1998, bajo el No.

o



. i . . \v\q'7

L) /
206. Firmado JOSE IGNACIO VILLEGAS CORTES, Cénsul de Colombia, La

Haya. Pagado impuesto de timbre.

(Al dorso) Legalizacién de la firma que antecede expedida por el

MINISTERIO DE RELACIONES EXTERIORES bajo el No. 300803 del 19 de

NOVIEMBRE de 1998, firmado por el Jefe de Legalizaciones

Es traduccibn filel y completa de la cual se deja copia en esta

oficina para su confrontacién.

COLO 11214-801-001-3

Id. 6

DucclaN odlC. l 4
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o interprete Oficigl
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Kadicacion 3 48W//01 it
hecha (W) : PB4 1718087

franite 3 810 PCHMRMY 09 HRE vt (L bae - GO
Depemdoncia: EY DIVIEIG B xbih Ladnilies
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-

NIT 1 B00175089-2

RECIBO OFECIAL DE CAJA : 04 - 2,39
FECHA ¢t ENERD 13 DE 2004
f3158 CORSIGHRACION 151ty
DEPOSITANTE TIP) PAED. BANCD CUENTA No. PABD FECHA PED Vr. PAGD
CAVELIER ABOBADOS CONSIGNACION  BANCO POPULAR  050-00110-b 10497412  13/01/2004 31,278,400.00
merr C 0O N CEPT O st
CANT. RENTISTICO CONCEPTD TOTAL CONCEPTO
1 30005-01-0t SOLICITUDES 7 TRANITES DE SOL. DE DISENOS IMDUS 422,000.00
TOTAL & $ §22,000.00

S0H: CUATRCCIENTOS VEINTIZOG NIL PESIS

RESPONSABLE :

RECIBD DE CAJA APLICADD AL EXPEDIENTE Ho.

Colp /1 204-341-013-O
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

USUARIDO  RADICADOR

TRAMITE
PATENTE DE INVENCION MODELO DE UTILIDAD { )
indicacidn de que 8o solicita la concesidn de una patente. ()
Datos de identificacién del solicitante o e ia persnna que se presenta la solicitud. ()
- Descripclon de 1a Invencién. { )
Dibyjos de ser astos pertinentes. { )

Comprobanta de Pago de Jas fasas eslablecidas.
COMPLETA ( ) INCOMPLETA ( )
DISENO INDUSTRIAL { )

. Indicacion de que se sollcita el registro de Disefio Industrial ()
Datos de identificacion del solicitante o de la persona que presenta  { )
la sollcitud.
Representacion grifica y fologrifica del Diaeiio Indusirial o muestra del

Materlal que incorpora el disefo. ( )
Comprobante de pago de las tasas establecldas ( )

CO!APLETA { ) . INCOMPLETA ()

¢

ESQUEMA DE TRAZADO ()
. 3.

- Ifdlcacién de ci“uia solfeha el registro de un Esquema de trazado. ()

- Datos de identificacion del solcitants o de la persona que presenta
La solicitud. .
Representacion grafica del esquema de trazado
Comprobante de pago de las tasas establecidas.

a—— —

COMPLETA () INCOMPLETA ()

Firmg Responeable:
Thar) NG

Fecha: OL~ O2- €04

(¥

)
{y)
{y)

()

()

—
e Sague

()



