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Formula 1

(57) Abrégée/Abstract:

The present invention relates to tetrahydroquinoline derivatives having general formula () 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; R° is (1-
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(57) Abrege(suite)/Abstract(continued):
4C)alkyl; Y-X i1s (CO)-0O, (SO),-O, NHC(O)-O, NHC(S)-O, OC(O)-O, bond-O, C(O)-NH, S(O),-NH, NHC(O)-NH, NHC(S)-NH,

OC(O)-NH, bond-NH, NH-C(O), O-C(O), NH-5(O),, or O-5(O), or Y-X Is a bond, RS is H, trifluormethyl, (1-6C)alkyl, 1- or 2-
adamantyl(1-4C)alkyl, (2-6C)alkenyl, (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,  (3-8C)cycloalkyl(1-4C)alkyl,  (2-6C)heterocycloalkyl(1-4C)alkyl, RS RY
-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: 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-
4Cralkenyl, (2-4C)alkynyl, (6-10C)aryl, (3-9C)heteroaryl, (6-10C)aryl(1-4C)alkyl, (3-9C)heteroaryl(1-4C)alkyl, (3-6C)cycloalkyl(
(
(

AA

4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, (1-4C)(d)alkylamino(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkylthio(1-4C)alkyl,
4C)alkylcarbonylamino(1-4C)alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-4C)alkoxycarbonylamino(1-4C)alkyl, (3-6C)cycloalkyl, (2
6C)heterocycloylkyl, or R® and R® may be joined in a (2-6C)heterocycloalkyl ring. The present invention also relates to
pharmaceutical compositions comprising said derivatives and the use of these derivatives to control fertility.
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(54) Title: TETRAHYDROQUINOLINE DERIVATIVES

(57) Abstract: The present invention relates to tetrahydroquino-
line derivatives having general formula (I) or a pharmaceutically
acceptable salt thereof, wherein R! is formyl, (1-6C)alkylcarbonyl

RS R4 or (1-6C)alkylsulfonyl; R? and R’ are H or (1-4C)alkyl,;

RG\Y X N R* is phenyl; R’ is (1-4QCalkyl; Y-X is (CO)-O, (SO),-O,
l - I NHC(O)-O, NHC(S)-O, OC(0)-0O, bond-O, C(O)-NH, S(O),-NH

_z ( ) NHC(O)-NH, NHC(S)-NH, OC(O)-NH, bond-NH, NH-C(O),

N R2 O-C(0O), NH-S(O),, or O-S(O), or Y-X is a bond; R® is H,

R7 '!{ 4 trifluvormethyl, (1-6C)alkyl, 1- or 2-adamantyl(1-4C)alkyl,

(2-6C)alkenyl, (3-9C)heteroaryl, (3-6C)cycloalkyl, (2-6C)hetero-
cycloalkyl, (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, RS, R’-amino(1-4C)alkyl, RS-oxycarbonyl(1-4C)alkyl,
R3-oxy(1-4C)alkyl, R®-carbonyl(1-4C)alkyl or (6-10C)aryl; R’ is H, (1-4C)alkyl, (1-4C)alkoxy, halogen, trifluoromethyl,
yano, 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)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,

o (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-4C)alkoxycarbonylamino(1-4C)alkyl, (3-6C)cycloalkyl, (2-6C)heterocycloylkyl, or R® and

R” may be joined in a (2-6C)heterocycloalkyl ring. The present invention also relates to pharmaceutical compositions comprising
said derivatives and the use of these derivatives to control fertility.
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Tetrahydroquinoline derivatives

The 1nvention 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 m medical therapy.

Gonadotropins serve | important functions in a varlety of bodily functions including
metabolism, temperature regulation and the reproductive process. Gonadotropins act on
specific gonadal cell types to initiate ovarian and testicular differentiation and
steroidogenesis. The hypophyseal gonadotropin FSH (follicle stimulating hormone) for
example plays a pivotal role in the stimulation of follicle development and maturation
whéreas LH (luteinizing hormone) induces ovulation (Sharp, R.M. Clin Endocrinol.
33:.787-807, : 1990; Dorrmgton and Armstrong, Recent Prog. Horm. Res. 35:301-
342,1979). Currently, FSH is applied clinically, in combination with LH, for ovarian
stimulation 1.e. ovarian hyperstimulation for in vitro fertilisation (IVF) and induction of
ovulation 1 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 1s the major hormone regulating secretion of oestrogens. In the male, FSH is
responsible for the mtegrity of the seminiferous tubules and acts on Sertoli cells to
support gametogenesis. Purified FSH 1s used clinically to treat infertility in females and
tor 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 1s available commercially and is being used in assisted reproduction

(Olyve et al. Mol. Hum. Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170, 1992).
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The actions of the FSH hormone are mediated by a specific plasma membrane receptor
that 1s 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 1s a highly specific target in the ovarian follicle growth process and
1s exclusively eXpressed in the ovary. Blocking this receptor or inhibiting the signaling
which 1s normally induced after FSH-mediated receptor activation MVVﬂl 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 follicle development (no ovulation) with still sufficient estrogen

production left to avoid adverse effects on e.g. bone mass.

The present invention describes the preparation of low molecular weight hormone
analogs that selectively have 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:

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, cyano, (1-4C)alkyl, (2-
4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)(di)alkylamino. Preferable position of
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substitution 1s the para-position.

R’ is (1-4QC)alkyl;

Y-X 18 C(0)-0, S(0O),-0, NHC(O)—Q, NHC(S)-O, 0C(0)-0, bond-O, C(O)-NH,
S(0)2-NH, NHC(O)-NH, NHC(S)-NH, OC(O)-NH, bond-NH, NH-C(O), O-C(O),
NH-S(O);, or O-S(0O), or X-Y 1s a bond;

R® is H, trifluoromethyl, (1-6C)alkyl, 1- or 2-adamantyl(1-4C)alkyl, (2-6C)alkenyl, (2-
0C)alkynyl, (6-10C)aryl, (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(1-4Calkyl, RS R’ -aminocarbonyl(1-
4C)alkyl, RS,Rg-amino(1-—4C)a1ky1, RS-oxycarbonyl(l—4C)a]kyl, Rg-oxy(1-4C)alkyl, RE-
carbonyl(1-4C)alkyl;

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

If R® is phenyl, phenyl may, 1n addition to the substituents for (6-10C)aryl groups as
mentioned 1n the definitions, optionally be substituted with (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)a11<oxycarbony1(1-4C)a1kylcarbonyloky, (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, (G-IOC)(di)afylcarb amoyl, (2-
6C)heterocycloalkylcarbamoyl, (6-10C)(di)ary1ainino, (3-6C)cycloalkyl, (3-
6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl, (2-6)heterocycloalkyl(1-4C)alkyl.

R’ is H, (1-4Q)alkyl, (1-4C)alkoxy, halogen, trifluoromethyl, cyano, nitro, hydroxyl;
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)heterocycloalkyl(1-4C)alkyl, (1 -4C)(di)a1ky1amino(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, (2-6C)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 1f they behave like

agonists, with the advantage that they display altered

5 stability properties and may be administered differently.

If they block the FSH receptor they can be used e.g. as a

contraceptive agent.

F

Thus, the FSH-receptor modulators of the present

invention may be used for treating infertility, for

10 contraception and for treatment of hormone-dependent

disorders such as breast cancer, prostate cancer, and

endometrioslis. Preferably the compounds of the present

invention are used to 1inactivate the FSH-receptor.

According to one aspect of the present invention,

15 there 1s provided a tetrahydroquinoline derivative compound

according to Formula 1,

20
Formula
or a pharmaceutically acceptable salt thereof, wherein
R' is formyl, (L-oC)alkylcarbonyl or
(1-6C)alkylsulfonyl;
29 R° and R’ are H or(l-4C)alkyl;

R* is phenyl, optionally substituted with one or

more substituents selected from the group consisting of
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hydroxy, amino, halogen, nitro, trifluoromethyl, cvyano,

(1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, and

(1-4C) (di)alkylamino;
R> is (1-4C)alkyl;

Y-X 1s C(0O)-0, S(0O),-0, NHC(O)-0, NHC(S) -0,
OC (0)~0, bond-O0, C(0O)-NH, S(O),-NH, NHC(O)-NH, NHC(S)-NH,
OC(0O)~-NH, bond-NH, NH-C({(O), 0O-C(0O), NH-S(0O),, or O-S(0), or
X-Y 1s a bond;

R® is H, except for when Y-X 1s a bond,

trifluoromethyl, (1-6C)alkyl, 1- or 2-adamantyl (1-4C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl, (3-9C)heterocaryl,
(3-6C)cycloalkyl, (2-6C)heterocycloalkyl,
(1-4C)alkylthio(1-4C)alkyl, (6-10C)aryl (1-4C)alkyl,

(3-9C) heterocaryl (1-4C)alkyl, (3-6C)cycloalkyl (1-4C)alkvyl,
(2-6C) heterocycloalkyl (1-4C)alkyl,

R®, R7-aminocarbonyl (1-4C)alkyl, R°,R’-amino(1-4C)alkyl,
R°-oxycarbonyl (1-4C)alkyl, R°-oxy(1-4C)alkyl,

Eﬁ—carbonyl(1—4C)alkyl or (6-10C)aryl, wherein if (6-10C)aryl
1s phenyl, phenyl i1s optionally substituted with hydroxy,

amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyvyl,
(2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy,

(1-4C) (di)alkylamino, (6-10C)aryl, (6-10C)arvlioxy,
(6-10C)arvyl (1-4C)alkoxy, (3-9C)heteroarvyl,

(3-9C) heterocaryloxy, (3-9C)heterocaryl(1-4C)alkoxy,
(1-4C)alkylcarbonylamino, (1-4C)alkylcarbonyloxy,
(3-06C)cycloalkylcarbonyloxy,

(1-4C) alkoxycarbonyl (1-4C)alkylcarbonyloxy,

(1-4C)alkoxy(1l-4C)alkylcarbonyloxy, (6-10C)arylcarbonyloxy,

(3-9C) heteroarylcarbonyloxy, (1-4C)alkylsulfonyloxy,

(6-10C)arylsulfonyloxy, (3-9C)heterocarylsulfonyloxy,
(1-4C) (d1i)alkylcarbamoyl, (6-10C) (di)arylcarbamoyl,
(2-0C)heterocycloalkylcarbamoyl, (6-10C) (di)arylamino,
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(3-6C)cycloalkyl, (3-6C)cycloalkyl (1-4C)alkyl,

(2-06C) heterocycloalkyl or (2-0C)heterocycloalkyl (1-4C)alkyl,

and wherein all aryl and heterocaryl groups within R°

optionally are substituted with one or more substituents

selected from the group consisting of hydroxy, amino,

halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl,
(2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy and
(1-4C) (di)alkylamino;

R"is H, (1-4C)alkyl, (1-4C)alkoxy, halogen,

trifluoromethyl, cyano, nitro, or hydroxyl; and

R° and/or R’ is H, (1-4C)alkyl, (2-4C)alkenyl,
(2-4C)alkynyl, (6-10C)aryl, (3-9C)heterocaryl,
(6-10C)aryl (1-4C)alkyl, (3-9C)heterocaryl(1-4C)alkyl,
(3-6C)cycloalkyl (1-4C)alkyl,
(2-06C)heterocycloalkyl (1-4C)alkyl, |
(1-4C) (di)alkylamino(1-4C)alkyl, (1-4C)alkoxy(1l-4C)alkyl,
(1-4C)alkylthio(1l-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 for use in fertility control.

According to another aspect of the present
1nvention, there 1s provided a tetrahydroguinoline

derivative compound according to Formula 1,
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or a pharmaceutically acceptable salt thereof, wherein

R' is formyl, (1-6C)alkylcarbonyl or
(1-0C)alkylsulfonyl;

R and R’ are H or (1-4C)alkyl;

R* is phenvyl, optionally substituted with one or

g
SN

hydroxy, amino, halogen, nitro, trifluoromethyl, cvano,
(1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, and
(1-4C) (di)alkylamino;

R> is (1-4C)alkyl;

Y-X 1s C(0)-0, S(0O),-0, NHC(O)-0O, NHC(S)-0,
OC(0)-0, bond-0, C(O)-NH, S(O),-NH, NHC(O)-NH, NHC(S)-NH,
OC(0O)-NH, bond-NH, NH-C(O), O-C(0O), NH-S(O),, or 0-S(0), or
X-Y 1s a bond;

R6iS'H, exceplt for when Y-X 1s a bond,

trifluoromethyl, (1-6C)alkyl, 1- or 2-adamantyl (1-4C)alkyl,

(2-06C)alkenyl, (2-6C)alkynyl, (3-9C)heterocaryl,
(3—-6C)cycloalkyl, (2-6C)heterocycloalkyl,
(1-4C)alkylthio(1-4C)alkyl, (6-10C)aryl(1-4C)alkyl,

(3-9C) heteroaryl (1-4C)alkyl, (3-06C)cycloalkyl(1-4C)alkyl,
(2—-6C)heterocycloalkyl (1-4C)alkyl,

R®, R?7-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 wherein 1f(6-10C)aryl
1s 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)heterocarvyl,
(3-9C) heterocaryloxy, (3-9C)heteroaryl (1-4C)alkoxy,
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(1-4C)alkylcarbonylamino, (1-4C)alkylcarbonyloxy,
(3-6C)cycloalkylcarbonyloxy,

(1-4C)alkoxycarbonyl (1-4C)alkylcarbonyloxy,
(1-4C)alkoxy(l-4C)alkylcarbonyloxy, (6-10C)arylcarbonyloxy,

(3-9C) heterocarylcarbonyloxy, (l1-4C)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 or (2-6C)heterocycloalkyl (1-4C)alkyl,
and wherein all aryl and heteroaryl groups within R°

optionally are substituted with one or more substituents

selected from the group consisting of hydroxy, amino,

halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl,
(2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy and

(1-4C) (di)alkylamino;

R’ is H, (1-4C)alkyl, (1-4C)alkoxy, halogen,

trifluoromethyl, cyano, nitro, or hydroxyl; and

R® and/or R’ is H, (1-4C)alkyl, (2-4C)alkenyl,
(2-4C)alkynyl, (6-10C)aryl, (3-9C)heterocaryl,
(6-10C)aryl (1-4C)alkyl, (3-9C)heterocaryl(1-4C)alkyl,
(3-6C)cycloalkyl (1-4C)alkyl,
(2-6C)heterocycloalkyl (1-4C)alkyl,
(1-4C) (di)alkylamino(1-4C)alkyl, (1-4C)alkoxy(1l-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’ together form a
(2-6C)heterocycloalkyl ring with the proviso that the
derivative 1s not l-acetyl-6-benzoylamino-4-
(4-methylphenyl)-1,2,3,4-tetrahydro-2,2,4-
trimethylgquinoline, l-acetyl-4-phenyl-1,2,3,4-tetrahydro-
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2.2, 4,6-tetramethylquinoline, l-acetyl-4-phenyl-1,2,3,4-
tetrahydro-2,2,4,6,8-pentamethylquinoline, l-acetyl-6-
methoxy-4-phenyl-1,2,3,4-tetrahydro-2,2, 4-
trimethylgquinoline, l-acetyl-6-trifluorocacetylamino-4-(4-
methylphenyl)-1,2,3,4-tetrahydro-2,2,4-trimethylquinoline,
l-acetyl-6-trifluorocacetylamino-4-phenyl-1,2,3,4-tetrahydro-

2,2,4-trimethylquinoline, l-acetyl-4-(4-chlorophenyl) -
1,2,3,4-tetrahydro-2,2,4,6-tetramethylquinoline, l-acetyl-4-
(4-bromophenyl)-1,2,3,4-tetrahydro-2,2,4, 6-
tetramethylquinoline, l-acetyl-6-amino-4-(4-aminophenyl) -
1,2,3,4-tetrahydro-2,2,4-trimethylquinoline, ©6-amino-1-
ethylcarbonyl-4-phenyl, 1,2,3,4-tetrahydro-2,2,4-
trimethylquinoline or l-acetyl-6-amino-4-phenyl-1,2,3,4-
tetrahydro—2,2,4—trimethquuinoline.

According to yet another aspect of the present

invention, the compounds of Formula I and the

pharmaceutically acceptable salts thereof described herein

may be used in the control of fertility.
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The term (1-4C)alkyl as used in the definition means a brahched or unbranched alkyl
group having 1-4 carbon atoms, for example methyl, ethyl, propyl, iSOprdpyl, butyl,
sec-butyl and tert-butyl. |

' ~ The term (1-6C)alkyl as used in the definition means a branched or unbranched alkyl
5 group having 1-6 carbon atoms, for example methyl, 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)alkyl means an adamantyl group attached at posiﬁon
1 or 2 to an alkyl group contaiming 1-4 carbon atoms, with the same meaning as

0 previously defined.

The term (2-4C)alkeny]l means a branched or unbranched alkenyl group having 2-4

carbon atoms, such as ethenyl and 2-butenyl.

The term (2-6C)alkenyl means a branched or unbranched alkenyl group having 2-6

carbon atoms, such as ethenyl, 2-butenyl, and n-pentenyl.

15 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, cyclopentyl 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 O. 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 phenyl, naphthyl, tetrahydronaphthyl or indenyl, which may optionally
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,
(1-4C)(di)alkylamino, the alkyl moieties having the same meaning as previously

defined. The preferred aromatic hydrocarbon group 1s 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, pyridyl, (benz)thienyl, (benzo)furyl,  quinolyl,
tetrahydroquinolyl, quinoxalyl or indolyl. The substituents onithe 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 6-10 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 alkoxycarbonylalkyl group,
wherein the alkoxy group contamns 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.
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The term (1-4C)alkoxy(1-4C)alkyl means an alkoxyalkyl 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)alkyl 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 attached 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 1s a (1-4C)alkyl group as previously defined.

The term (1-4C)(di)alkylamino means a (di)alkylamio 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 have the same meaning as

previously defined.

The term (1-4C)alkylthio(1-4C)alkyl means an alkylthioalkyl group, the alkyl groups
of which contamn 1 to 4 carbon atoms and have the same meaning as defined

previously.

The term aminocarbonyl(1-4C)alkyl in the definition of R® ,Rg—-amino,carbonyl(l;
4C)alkyl means an aminocarbonylalkyl group, the alkyl group of which contains 1-4
cartbon atoms and has the same meaning 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 Rg-oxycarbonyl(1-4C)a1ky1

means an oxycarbonylalkyl group, the alkyl group of which contains 1-4 carbon atoms
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and has the same meaning as previously defined. The oxycarbonylmethyl group is the

preferred oxycarbonylalkyl group.

The term oxy(1-4C)alkyl 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 Rg-carbonyl(l-—élC)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 means an arylalkyl group having 7-14 carbon atoms,
wherein the alkyl group is a (1-4C)alkyl group and the aryl group 15 a (6-10C)aryl as
previously defined. Phenyl(1-4C)alkyl groups are preferred arylalkyl groups, such as
benzyl. (3-9C)Heteroaryl(1-4C)alkyl groups aré 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 via a carbon atom or via a heteroatom 1f feasible.

The term joined in a (2-6C)heterocycloalkyl ring in the definition of NR°R’, where R®
and R” together with the nitrogen atom to which they are attached form a rillg, means a
ring containing the nitro gen atom 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, pyrrolidine, piperidine, piperazine, and

(thio)morpholine.
The term halogen means fluorine, chlorine, bromine or 1odine.

The term (1-6C)alkylcarbonyl means an alkylcarbonyl group, the alkyl group of which
contains 1-6 carbon atoms and has the same meaning as previously defined. (1-

4C)A11<ylcérb011yl 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 selected from N, O or S, the heteroaryl group of

which may be attached via a carbon atom or via a heteroatom, if feasible.

The term (1-4C)alkylcarbonyloxy means an alkylcarbonyloxy group the alkyl group of

which contains 1-4 carbon atoms. The term (3-6C)cycloalkylcarbonyloxy means a

5 cycloalkylcarbonyloxy group the cycloalkyl group of which contains 3-6 carbon atoms,

the cycloalkyl moiety of which has the same meaning as previously defined.

The term  (1-4C)alkoxycarbonyl(1-4C)alkylcarbonyloxy @ means an  (1-
4(C)alkoxycarbonyl group attached to an alkylcarbonyloxy group the alkyl moiety of

which contains 1-4 carbon atoms, the alkoxy group of which has the same meaning as

10 previously defined.

The term (1-4C)alkoxy(1-4C)alkylcarbonyloxy means an alkoxy group with 1-4 carbon
atoms aftached to an étll{)?lcal'b onyloxy group with 1-4 carbon atoms, the alkoxy and

alkyl groups having the same meaning as previously defined.

The term (1-4C)alkylcarbonylamino means an alkylcarbonylamino group the alkyl

15 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 amunoalkyl group, the alkyl group of which contains 1-4 carbon atoms with the

same meaning as previously defined.

20 The term (6-10C)arylcarbonyloxy means an arylcarbonyloxy group the aryl group of

25

which contains 6-10 carbon atoms. Preferred arylcarbonyloxy group 1s 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, 1f 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)alkylsultonyl 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.




10

15

20

25

30

CA 02452606 2003-12-30

WO 03/004028 PCT/EP02/07033

-9 .

The term (1-4C)alkylsulfonyloxy means an alkylsulfonyloxy group, the alkyl group of

which contains 1-4 carbon atoms and has the same meaning 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 defined.
The phenylsulfonyloxy group 1s 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 carbon 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)(d1)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(O)-NH, or C(O)-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, (3-9C)heteroaryl, (6-10C)aryl(1-4C)alkyl or (3-9C)heteroaryl(1-4C)alkyl.
Most preferred are compoun<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>