P S 02/80520

Office de la propriété Canadian

intellectuelle Intellectual Property 16 RAUGUST 2082 16-08°0¢2
du Canada Office

Un organisme An Agency of

d’Industrie Canada Industry Canada

s Lorvets e 15 105 1

Certification

Certification Vijse

| PCT
La présente atteste que les document: f’;is is ,t‘(i)‘"certify that the documents
ci-joints, dont la listefigire ci-dessous, ereto and identified below are
sont des copies a\ither{\tllqyu) fdeégtjip’;c ies of the documents on file in
ments déposés au Buredu des brevets.
Certified to be a true-and ﬁe¢ti¢6py76 ‘ pplication Nc: PCT/CA01/00517,

filed April 17,2 i

PRIORITY
DOCUMENT

SUBMITTED OR TRANSM. “
ITTED IN
COMPLIANCE WITH RULE 17, 1(2) OR (b)

o

fficer

N Gols L TElL
Agent certifi icaf ur/Certifying O

7 June 10, 2002

£

j Date.

Ol
Canada o orIC

o




W

10

15

20

25

30

35

PCT/CA 01/00517

TITLE

Multiple Dose Aromatase Inhibitor for Treating Infertility
FIELD OF THE INVENTION

This invention relates to the use of multiple doses of aromatase inhibitors (Als) for
inducing and augmenting ovulation in females with anovulatory infertility or unexplained
infertility and other types of ovulatory infertility. Also described is the use of Als together
with follicle stimulating hormone (FSH) for controlled ovarian hyperstimulation. Also
disclosed are pharmaceutical formulations comprising the aromatase inhibitors and
methods for administering them to fermales.

BACKGROUND OF THE INVENTION .

In women with WHO type il anovulatory infertility such as polycystic ovary syndrome
(PCQOS), the treatment of first choice for the induction of ovulation is an anti-estrogen. The
most commonly used drug is clomiphene citrate (CC). Howéver, 20 to 25 percent of
women do not ovulate with CC. In addition, clinical data reveal a discrepancy between
ovulation and conception rates during CC treatment’, and a higher than expected
incidence of miscarriage in conception cycles®. These observations have been attributed
to the anti-estrogenic mechanism of action of CC resulting in long-lasting estrogen
receptor depletion. Thus, CC may have a negative effect on the quality and quantity of
cervical mucus®, on endometrial devéiopment“, and on other as yet undetermined fertility
factors since CC is accumulated in the body as a result of its long half-life®.

In CC failures, gonadotropin preparations such as human menopausal gonadotropin
(hMG) or follicle stimulating hormone (FSH) have been used as a second-line treatment
for ovulation induction. In women with polycystic ovary syndrome, because of the high
sensitivity of the ovaries to gonadotropin stimulation, treatment with hMG or FSH is
difficult to contro! and characteristically induces multiple follicles. The result is a high
frequency of multiple pregnancies and increased risk of ovarian hyperstimulajion
syndrome (OHSS)®. Therefore, a simple oral treatment that could be used Without risk of '
hyperstimulation and with minimal monitoring is the preferred first line of therapy.

Additionally, although it has been established that pregnancy rates for women who
take CC are less than expected based on ovulation rates, CC therapy is widely
administered to women with unexplained infertility, often witpout ultrasound monitoring, in
order to induce the development of muitiple follicles’. The use of CC in these women may
be unsuccessful because of antiestrogenic effects on endometrial development. A recent
study has prospectively applied morphometric analysis of the endometrium, which is a
quantitative and objective technique to study the effect of CC on the endometrium in a
group of normal women. In this study, CC was found to have a deleterious effect on the
endometrium, demonstrated by a reduction in glandular density and an increase in the

number of vacuolated cells®. In some exceptional cases, normal ovulatory women may
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receive 6 to 12 cycles of GC before it is finally determined that the anti-estrogenic effects
of CC on the endometrium are actually causing an anti-conception action. For these
reasons, a simple, inexpensive and safe alternative to CC for use in normally ovuiatory
women, in whom frequent cycle monitoring is difficult, is also required.

The induction of avulation constitutes a vital part of infertility management.
Unfortunately, most current therapeutic approaches for induction of ovulation have been
empiric®. For over 40 years, clomiphene citrate (CC) has been the most commonly used
treatment for the induction and augmentation of ovulation, accounting for about two thirds
of the fertility drugs prescribed in the United States™. However, the mechanism(s) and
site(s) of CC action have only been partially clarified despite extensive clinical research'.
Mechanism of CC action,

Itis believed that the 2 isomers of CC exert either an anti-estrogenic effect (zu-
clomiphene) or a weak estrogen agonist effect (en-clomiphene) at estrogen binding sites
in the pituitary and hypothalamus, thus releasing the hypothalamic/pituitary axis from the
inhibitory effect of the major circulating estrogen, estradiol (E»)*2. In women with PCOS,
CC-induced ovulation was accompanied by increased secretion of LH and FSH with
enhanced estrogen secretion. increased LH pulse amplitude after CC, together with
decreased pituitary sensitivity to a GnRH bolus, suggested that CC acted predominantly
on the hypothalamus fo cause releaée of larger pulses of GnRH into the pituitary-portal
system™. Similar findings have been reported in normal ovulatory women™. Various
mechanisms of CC action have also been suggested at the fevel of the pituitary and/or
the ovary. In particular, the ovarian actions of CC have not been widely appreciated‘s.
However, the overall mechanism of CC action may be the sum of its effects on the
hypothalamus, pituitary and ovary as discussed by Adashi™®.

Approaches to improve pregnancy outcome with CC

In order to improve the outcome of CC treatment, various approaches have been
suggested o overcome the antiestrogenic effect of CC. One approach has'been to-
administer estrogen concomitantly during CC treatment to attain high estrogen levels to
overcome the antiestrogenic effect of CC. Some investigators have reported success with
this approach'” while othefs have reported no benefit® or even a deleterious effect of
estrogen administration®. Another approach to reduce adverse effects has been to
administer CC earlier during the menstrual cycle rather than starting on day 5%, in the
hopes of allowing the anti-estrogenic effect to wear off to some extent. A third approach
has been to combine another selective estrogen receptor modulator like tamoxifen, which
has more estrogen agonistic effect on the endometrium with CC?', However, none of the
above mentioned strategies has proved to be completely successfu! in avoiding the
peripheral antiestrogenic effects of CC. In addition to a discrepancy between ovulation
and pregnancy rates with CC treatment, 20% to 25% of anovulatory women are resistant
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to CC and fail to ovulate at doses up to 150 mg daily. In CC failures, gonadotropins have
been used as a second-line treatment for ovulation induction. However, they are
associated with higher risk of multiple pregnancy, and severe ovarian hyperstimulation
syndrome, especially in women with PCOS. Therefore, a simple oral alternative to CC
that could be used without high risk and which requires minimal monitoring would be the
preferred first line of therapy for ovulation induction.

Aromatase Inhibitor ' ‘

A group of highly selective Als has been approved for use in postmenopausal women
with breast cancer to suppress estrogen production. These;Als have a relatively short
half-life (approximately 48, hours) compared to CC, and therefore would be eliminated
from the body rapidiy®. in addition, since no estrogen recebtor down-regulation occurs,
no adverse effects on estrogen target tissues, as observed:in CC treated cycles, would be
expected.

Physiology of Aromatase Enzyme

Aromatase is a cytochrome P-450 hemoprotein-containing enzyme complex that
catalyzes the rate-limiting.step in the production of estrogens, i.e. the conversion of
androstenedione and testosterone, via three hydroxylation steps, to estrone and
estradiol®®, Aromatase activity is present in many tissues, such as the ovaries, adipose
tissue, muscle, liver, breast tissue, énd in malignant breast tumors. The main sources of
circulating estrogens are the ovaries in premenopausal women and adipose tissue in
post-menopausal women?*, Although aromatase has features in common with other
steroidogenic P-450 enzymes, the heme-binding region has only 17.9+23.5% amino acids
identical to those of other steroidogenic P-450 enzymes. This observation suggests that
P-450arom belongs to a separate gene family which has been designated CYP19%,
Aromatase catalyzes the conversion of androgens to estrone (E4), which is further
converted to the potent estrogen estradiol (E2) by the enzy[he 17R-HSD type 1 in the
granulosa cell. , o
Development of aromatase inhibitors

Aromatase is a good target for selective inhibition because estrogen production is a
terminal step in the biosynthetic sequence. There are two types of aromatase inhibitors;
steroidal (type 1 inhibitors).and non-steroidal inhibitors (type Il inhibitors). Type 1 steroidal
aromatase inhibitors are all derivatives of androstenedione;that act as a false substrate
and bind irreversibly to the androgen-binding site with continuing treatment. For this
reason, they are also called suicide inhibitors. 4-hydroxyandrostenedione, the first
selective steroidal aromatase inhibitor to be used clinically, has proved to be effective in
tamoxifen-resistant breast cancer patients and is available in many countries world-
wide®, Type Il non-steroidal aromatase inhibitors exert their function through binding to
the heme moiety of the cytochrome P450 enzyme. The first of these inhibitors to be used
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clinically was aminoglutethimide, which induces a medical édrenalectomy by inhibiting
many other enzymes involved in steroid biosynthesis®. Althiough aminoglutethimide is an
effective hormonal agent in postmenopausal breast cancer, its use is complicated by the
need for concurrent corticosteroid replacement, in addition fo side effects like lethargy,
rashes, nausea and fever that results in 8=15% of patients stopping treatment. The lack
of specificity and unfavorable toxicity profile of aminoglutethimide have led to the search
for more specific aromatase inhibitors. In addition, the above mentioned aromatase
inhibitors were not able to'completely inhibit aromatase activity in premenopausal
patients®. :

Aromatase inhibitors such as anastrozole, ZN 1033, (Arimidex®), letrozole, CGS
20267, (Femara®) and vofozole (Rivizor®) are selective Als, available for clinical use in
North America and other parts of the world for treatment of postmenopausal breast
cancer. These triazole (antifungal) derivatives are reversible, competitive Als, which are
highly potent and selective™. Their intrinsic potency is considerably greater than that of
aminoglutethimide, and at doses of 1-5 mg/day, inhibit estrf)gen, levels by 97% to >99%.
This level of aromatase inhibition results in estradiol concentrations below detection by
most sensitive immunoassays. The high affinity of Als for aromatase is thought to reside
in the N-4 nitrogen of the triazole ring that coordinates with the heme iron atom of the
aromatase enzyme complex. Als are completely absorbed after oral administration with
mean terminal t;, of approximately 50 hr (range, 30-60 hr). They are cleared from the
systemic circulation mainly by the liver. Another Al available commercially is -
xemestane(Aromasin™) which is an example of a steroidal‘inhibitor with short half-life.

In animal studies, letrozole resulted in increased FSH and LH when given to mature
female rats and about a 30% increase in ovarian weight3°. In the bonnet monkey,
treatment with-aromatase: inhibitors to induce estradiol deficiency led to development of
multiple normal Graafian follicles in vivo, and normal response of granuloéa and theca
cells to gonadotropins in vitro (109)". In vivo data describe a continuum of inhibition of-
aromatase, with aminoglutethimide (90%), vorozole (93%), anastrozole (97%), and
letrozole (98.5%) displayi:ng increasing potency and specificity®?. Letrozole has an ICsp of
11.5 nM in vitro and EDg, of 1-3 1g/kg in vivo when given orally. The disposition of orally
administered letrozole in healthy postmenopausal women i.s characterized by steady-
state plasma concentratiqns in 4 to 8 hours, and a half-life of approximately 45 hours. The
absolute systemic bioavaflability of letrozole after oral admfnistration was 100% compared
with the same dose given intravenously®. Doses up to 30 mg have been well tolerated®.
The lethal dose in mice aﬁd rats is approximately 2000 mg/kg. There is no experience in
humans with an overdose of letrozole®, -; ‘

The following publications by the inventors disclose the subject matter of the present
application.
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The success of aromatase inhibition by letrozole in inducing ovulation in women with
PCOS has been reported™. In a series of 10 patients with P:COS who either failed to
ovulate (n=4) or ovulated WIth an endometrial thickness < 5 mm {n=6) in response to CC
administration, ovulation occurred in 7 of the 10 letrozole treated cycles (70%), with
clinical pregnancy in 2 patients and chemical pregnancy in one patient. The mean
number of mature follicles was 2.6, ranging from 1t0 4 follicies in the 7 ovulatory cycles.
The mean level of estradiol on the day of hCG administratiop was 1'076 pmol/L with mean
estradiol per follicle of 378 pmol/L. This estradiol level allowed the growth of the
endometrium to an adequéte thickness thét ranged from 0.7 cm to 0.9cm on the day of
hCG administration, showing the absence of antiestrogenic j’effects as seen with CC.

In a second study, corhp’arab(e success of {etrozole in inducing ovulation in 12
women with PCOS women, in addition {o success in augménting ovulation in a group of
10 ovulatory women was presented. Patients in both groups tried CC in prior treatment
cycles with an inadequate response. With letrozole treatment, ovulation occurred in 9 of
12 cycles (75%) and pregﬁancy was achieved in 3 patients (25%) in the PCOS group. In
the ovulatory group, letrozole resulted in a mean number 0f42 3 mature follicles and a
mean endometrial thickness of 0.8 cm. Pregnancy was achieved in one patient (10%)%.

The use of letrozole in conjunctlon with FSH has been studied for controlled ovarian
super ovulation-in both ovulatory women with unexplained infertility and anovulatory
women with PCOS®, The iuse of letrozole was associated vyith a significantly lower FSH
dose required for achievement of adequate ovarian super c{l\'/ulation‘ The pregnancy rate
and endometrial thickness with letrozole and FSH treatment was similar to FSH alone.
We have also shown an improvement in ovarian response {o FSH stimulation with the use
of letrozole in fow responders during ovarian stimulation®.

In U.S. Patent No. 5,583,128 granted Dec. 10, 1996 to Bhatnagar, there is described
the use of‘aromatase inhibitors for contraception in female primates of reproguctive age
without substantially affeciing the menstrual cycle of the female primate. The
contraceptive action of the aromatase inhibitors is reversible, that is to say once their use
has been discontinued pregnancy can occur in the treated brimates as early as the next
cycle. '

In U.S. Patent No. 5, 491, 136 granted Feb. 13, 1996 to Peet et al, the use of
aromatase inhibitors in the treatment of breast cancer is described. '

All references referred to here are incorporated by refefence inio this application.
Summary of the lnventic;n

The present invention:mimics the action of CC, without depletion of estragen
receptors, by administration of an aromatase inhibitor (Al) in the early part of the
menstrual cycle. This is believed to result in release of the hypothalamiclpituitary axis
from estrogenic negative féedback, thereby increasing gonadotropin secretion and
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resulting in stimulation of ovarian follicles. In addition, a peripheral mechanism of action
at the level of the ovary may also be present, secondary to prevention of androgen
conversion to estrogen and an increase in intra-ovarian androgen concentration. In the
primate ovary, androgen has been shown to increase granulosa cell FSH receptors®,*!
(refs) thereby increasing ovarian responsiveness to FSH. The Als preferred have a
substantially shorter half life which means the Al does not accumulate in the body thereby
providing therapy with decreased side effects as compared with CC.

In a first aspect the present invention provides a method of inducing ovulation in a
female suffering from anovulatory infertility which comprises’'administering to said female
two or more of daily doses of at least one aromatase inhibitor. Preferably, a total of 2 to
10 daily doses of the aromatase inhibitor are administered. Most preferably, a total of 5
daily doses of the aromatase inhibitor are administered. |

Next, the invention provides a method for augmenting ovulation in an ovulating
female suffering from unexplained infertility 6r another type of ovulatory infertility which
comprises administering to said female two or more daily doses of at least one aromatase
inhibitor early in one or more menstrual cycles.

In another aspect the invention provides a method of substantlally reducing dosage
levels of follicle stimulating hormone (FSH) for admlnlstratlon to a female which
comprises administering a comblnatlon of two or more daily doses of at least one
aromatase inhibitor (Al) with a plurality of daily doses of follicle stimulating hormone
(FSH). f |

In some commercial forms of FSH, luteinizing hormone (LH) may also be present,
and hence, the invention also encompasses daily doses of FSH and LH in place of daily
doses of FSH alone. !

The invention further provides a method of | increasing response to follicle stimulating
hormone in a female who is a poor responder to follicle shmulatnon which comprises
administering a combination of two or more daily doses of at least one aromatase inhibitor
(Al) with daily doses of follicle stimulating hormone (FSH). -

Another aspect provides a pharmaceutical preparation for treating infertility in a
female comprising two or more daily doses of a composition comprising an effective
amount for inducing or augmenting ovulation of an aromatase inhibitor together with a
pharmaceutically acceptable carrier.

The invention also provides a two component pharmaceutical preparation for treating
infertility in a female comprising two or more daily doses of an aromatase inhibitor
together with a pharmaceutically acceptable carrier in combination with a plurality of daily
doses of follicle stimulating hormone together with a pharmaceutically acceptable carrier.
The infertility may arise in an anovulatory female or an ovulatory female suffering from
unexplained infertility or other types ‘of ovulatory infertility. Alterhatively, the female may
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be a poor responder to follicle stimulation. Finally, the amount of FSH used in
combination with Al is substantially less than in preparations where FSH is used alone.

The invention also provides for the use of two or more daily doses of an aromatase
inhibitor for treating infertility in a female, each dose compriéing an effective amount of an
aromatase inhibitor for inducing or augmenting ovulation. '

The invention also provides for the use of two or more daily doses of an aromatase
inhibitor in combination with a plurality of daily doses of follicle stimulating hormone for
treating infertility in a female wherein the amount of follicle stimulating hormone is
substantially reduced as compared with the use of follicle stimulating hormone on its own.

The invention further provides for the use of two or more daily doses of an aromatase

inhibitor in combination with a plurality of daily doses of follicle stimulating hormone for

treating a female who is a poor responder to follicle stimulatgon to increase follicle
production. ;

Another part of the invéntipn comprises the use of two or more daily doses of an
aromatase inhibitor in the preparation of a medicament for the treatment of infertility in a
female. A ,

Finally the invention provides for the use of two or more daily doses of an aromatase
inhibitor in combination with a plurality of daily doses of follicle stimulating hormone for
treating infertility in a female. The infertility problems are those described earlier.
DETAILED DESCRIPTION OF THE INVENTION '

The female is preferably a human being, but use of the treatments to other species as
appropriate is envisaged. ‘

While one aromatase inhibitor is preferred for use in the present invention,
combinations of aromatase inhibitors may be used especially those of aromatase
inhibitors having different half-lives. The aromatase inhibitor is preferably selected from
aromatase inhibitors having a half-life of about 8 hours to about 4 days, more preferably
from aromatase inhibitors having a half-life of about 2 days.: Most beneficidl are those
aromatase inhibitors selec;ted from non-steroidal and reversible aromatase inhibitors.
More detail on the types of aromatase inhibitors that may be used in the methods, uses
and preparations of the present invention appears subsequently herein.

Aromatase Inhibitor i

The aromatase inhibitors that have been found to be most useful of the commercially
available forms are those in oral form. This form offers clear advantages over other
forms, including convenience and patient compliance. Preferred aromatase inhibitors of
those that are commercially available include anastrozole, létrozole, vorbzole and
exemestane. Exemestane (Aromasin™) is an example of a steroidal aromatase inhibitor

that may be used in the present invention.
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By "aromatase inhibitors" there are to be understood substances that inhibit the
enzyme aromatase (=oestrogen synthetase), which is responsible for converting
androgens to oestrogens. ,

Aromatase inhibitors may have a non-steroidal or a steroidal chemical structure.
According to the present invention, both non-steroidal aromatase inhibitors and steroxdal
aromatase inhibitors can be used.

By aromatase inhibitors there are to be understood especially those substances that
in a determination of the in vitro inhibition of aromatase acti\{ity exhibit ICs values of 1078
M or lower, especially 10°° M or lower, preferably 107 M or lower and most especially 107
M or lower. ;

The in vitro inhibition of aromatase activity can be demonstrated, for example, using
the methods described in J. Biol, Chem. 249, 5364 (1974) or in J. Enzyme Inhib. 4, 169
(1 990). In addition, ICs, values for aromatase inhibition can be obtained, for example, in
vitro by a direct prbduct isolation method relating to inhibition of the conversion of 4-" C-
androstenedione to 4-'* C-oestrone in human placental microsomes.

By aromatase inhibitors there are to be understood most especially substances for
which the minimum effective dose in the case of in vivo aromatase inhibition is 10 mg/kg
or less, especially 1 mg/kg or less, preferably 0.1 mg/kg or less and most especially 0.01
mg/kg or less.

In vivo aromatase inhibition can be determined, for exarhple, by the following method
[see J. Enzyme Inhib. 4, 179 (1990)]: androstenedione (30 mg/kg subcutaneously) is
administered on its own or together with a compound of the invention (orally or
subcutaneously) to sexually immature female rats for a period of 4 days. After the fourth
administration, the rats are sacrificed and the uteri are isolated and weighed. The
aromatase inhibition is determined by the extent to which the hypertrophy of the uterus
induced by the administration of androstenedione alone is Suppressed or redyced by the
simultaneous administration of the compound according to the invention., ~*

The following groups of compounds are listed as examples of aromatase
inhibitors. Each individual- ,group forms a group of aromatase inhibitors that can be used
successfully in accordance with the present invention:

(a) The compounds of formulae | and I* as defined in EP-A-165 904. These are especially
the compounds of formula’l '
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wherein Ry is hydrogen, lower alkyl; lower alkyl substituted by hydroxy, lower alkoxy,
lower alkanoyloxy, lower alkanoyl, amino, lower alkylamino, di-lower alkylamino, halogen,
sulfo, carboxy, lower alkoxycarbony, carbamoyl or by cyano; nitro, halogen, hydroxy,
lower alkoxy, lower alkanoyloxy, phenylsulfonyloxy, lower alkylsulfonyloxy, mercapto,
lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl, lower alkanoylthio, amino, lower
alkylamino, di-lower alkylamino, lower alkyleneamino, N-mo’fpholino, N-thiomorpholino, N-
piperazino that is unsubstituted or lower alkyl-substituted in the 4-position, tri-lower
alkylammonio, suifo, lower alkoxysulfonyl, sulfamoyl, lower alkylsulfamoyl, di-lower
alkylsulfamoyl, formyl; imiﬁomethyl that is unsubstituted or substituted at the nitrogen
atom by hydroxy, lower alkoxy, lower alkanoyloxy, lower alkyl, phenyt or by amino; C, -C;
alkanoyl, benzoyl, carboxy, lower alkoxycarbonyl, carbamoyl, tower alkylcarbamoyl, di-
lower alkylcarbamoyl, cyano, S-tetrazolyl, unsubstituted or lower alkyl-substituted 4,5-
dihydro-2-oxazolyl or hydroxycarbamoyl; and R, is hydrogen, lower alkyl, phenyl-lower
alkyl, carboxy-lower alkyl, lower alkoxycarbonyl-lower alkyl, halogen hydroxy, lower
alkoxy, lower alkanoyloxy,: mercapto, lower alkylthio, phenyl lower alkylthio, phenylthio,
lower alkanoyithio, carboxy, lower alkoxycarbonyl or lower alkanoyl the 7,8-dihydro
derivatives thereof; and the compounds of formula |*

s
S

‘ (CHy)n 1
SN
5 3 (1)

|

X

whereinnis 0, 1, 2, 3 or 45 and R, and R; are as defined above for formula ; it being
possible for the phenyi ring in the radicals phenylsulfonyloxf/, phenyliminomethyl, benzoyl,
9 .
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phenyl-lower alkyl, phenyi-lower alkylthio and phenylthio to be unsubstituted or
substituted by lower alkyl, lower alkoxy or by halogen; it being possible in a compound of
formula I* for the two substituents Cs Hs --R; and R; to be linked to each of the saturated
carbon atoms of the saturated ring,-either both to the same carbon atom or both to
different carbon atoms, and pharmaceutically acceptable salts thereof.
individual compounds that may be given special mention here are:
(1) 5—(p-cyanophenyl)imidazo[1 ,S-alpyridine,
(2) 5-(p-ethoxycarbonylphenyl)imidazo[1,5-a]pyridine,
(3) 5~(p-carboxyphenyl Jimidazo[1,5-a]pyridine, ;
4 5-(p-tert-butylaminocarbonylphenyl)imidazo[‘l,5-a]pyridine,
(5) 5-(p~ethoxycarbony!phenyl)—5,6,7,8-tetrahydroimidazo[1;,5—a]pyridine,
6) 5—(p—carboxyphenyl)-5,6,7,8-tetrahydroimidazo[‘l,5-a]pyridine,
) 5-(p—carbamoylpheny])-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine,
(8) 5-(p-tolyl)—5,6,7,8—tetrahydroimidazo[1 ,9-a]pyridine, .
9) 5-(p-hydroxymethylphenyl)imidazo[1,5-a]pyridine,
(10) 5-(p-cyanophenyl)-?,a-dihydroimidazo[1 ,5-a]pyridine,
(11) 5-(p-bromophenyl)-5,6,7,8-tetrahydroimidazo[1 »5-a)pyridine,
(12) 5—(p-hydroxymethylphenyl)-5,6,7,8-tetrahydroimidazo[1’,5-a]pyridine,
(13) 5-(p-formylphenyl)—5,6,7,8-tetrahydroimidazo[1 ,5-alpyridine,
(14) 5-(p-cyanophenyl)-s-rhethylthio-5,6,7,8-tetrahydroimidazo[1 ,9-a]pyridine,
(15) 5-(p—cyanophenyl)-5-ethoxycarbonyl-5~,6,7,8-tetrahyd roimidazo[1,5-a]pyridine,
(16) 5-(p-aminophenyl)-5,6,7,8—tetrahydroimidazo[1 ,5-alpyridine,
(17) 5-(p-formylphenyl)imidazo[1 ,5-a]pyridine,
(18) 5~(p-carbamoylphenyl)imidazo[1 ,5-a]pyridine, :
(19) 5H-5-(4-tert—butylaminocarbonylphenyl)-e,7-dihydropyrrolo[1 ,2-Climidazole,
{(20) 5H-5-(4-cyanophen‘yl)-6,7-dihydropyrrolo[1 .2-climidazole, .
(21) 5H-5-(4-cyanophenyl)~6,7,8,9-tetrahydroimidazo[1 ,5-ajazepine, o
(22) 5-(4-cyanophenyl)-6-ethoxycarbonylmethyl-5,6,7,8-tetrahydroimidazo[1 ,5-alpyridine,
(23) 5-(4-cyanophenyl)-6-carboxymethyl-5,6,7,8—tetrahydroimidazo[1 ,9-a]pyridine
(24) 5-benzyl~5-(4-cyanophenyl)-5,6,7,8-tetrahydroimidazo[:1 ,9-apyridine,
(25) 7—(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1 ,9-a]pyridine,
(26) 7-(p-carbamoylphenyl)-5,6,7,8—tetrahydroimidazo[1 ,5-alpyridine,
(27) 5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1 ,5-a]pyridine (=Fadrozol).
(b) The compounds of formula | as defined in EP-A 236 940. These are especially the
compounds of formula | - ‘ t
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wherein R and R,, independently of one another, are each Hydrogen or lower alkyl, or R

and Ry at adjacent carbon atoms, together with the benzene ting to which they are

bonded, form a naphthalene or tetrahydronaphthaiene ring; :wherein R is hydrogen, lower

alkyl, aryl, aryl-lower alkyl or lower alkenyl; R; is hydrogen, lbwer alkyl, aryl, aryl-fower

alkyl, (lower alkyl, aryl or aryl-lower alkyi)-thio or lower alkenyl, or wherein R, and Ry

together are lower alkylidene or C,4 -C; alkylene; wherein Wiis 1-imidazolyl, 1-(1,2,4 or

1,3,4)-triazolyl, 3-pyridyl or one of the mentioned heterocyclic radicals substituted by

lower alkyl; and aryl within the context of the above definitions has the following

meanings: phenyl that is unsubstituted or substituted by one or two substituents from the

group lower alkyl, lower alkoxy, hydroxy, lower alkanoyloxy, nitro, amino, halogen,

trifluoromethyl, cyano, carSoxy, lower alkoxycarbonyl, carbamoy!, N-lower alkylcarbamoyl,

N,N-di-lower alkylcarbamoyl, lower alkanoyl, benzoyl, lower alkylsulfonyl, sulfamoyl, N-

lower alkylsulfamoyl and N,N-di-lower alkylsulfamoyl; also thienyl, indolyl, pyridyl or furyl,

or one of the four last-mentioned heterocyclic radicals monqsubstituted by lower alkyl,

lower alkoxy, cyano or by halogen; and pharmaceutically acceptable salts thereof.
Individual compounds from that group that may be given special mention are:

(1) 4-[alpha-(4-cyanopheqyl)-1 -imidazolylmethyl]-benzonitrile,

@) 4-[alpﬁa-(3-pyridyl )-1-imidazolylmethyl]-benzonitrile,

(3) 4-[alpha-(4-cyanobehzyl)-1 -imidazolylmethyl]-benzonitriile, i

4) 1-(4-cyanophenyl)-1-(1-imidazolyl)-ethylene, |

(5) 4-[a|pha-(4-cyanopheqyl)—1 -(1 ,2,4-triazolyl)methyl]-benzonitrile,

(8) 4-[alpha—(4-cyanophenyl)-3-pyridylmethyl]-benzonitrile.,‘

() The compounds of formula | as defined in EP-A-408 509. These are especially the

compounds of formula! - i
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1?1/ \ CN ®

Ra

wherein Tefr is 1- or 2-tetrazolyl that is unsubstituted or subétituted in the 5-position by
lower alkyl, phenyl-lower alkyl or by lower alkanoyl; R and R,, independently of one
another, are each hydrogen; lower alkyl that is unsubstituted or substituted by hydroxy,
lower alkoxy, halogen, carboxy, lower alkoxycarbonyl, (amlno lower alkylamino or di-
lower alkylamino)-carbonyl or by cyano; lower alkenyl, aryl, heteroaryl aryl-lower alkyl, Cq
-Cs cycloalkyl, C; -Cs cycloalkyl-lower alkyl, lower alkylthio, arylthio or aryl-lower alkylthlo
or Rt and R; together are straight-chained C4 -Cs alkylene that is unsubstituted or
substituted by lower alkyl, or are a group --(CH ,), -1,2-phenylene-(CH,), -- wherein m
and n, independently of one another, are each 1 or 2 and 1,2-phenylene is unsubstituted
or substituted in the same way as phenyl in the definition of aryl below, or are lower
alkylidene that is unsubstituted or mono- or di-substituted by aryl; arid R and Ro,
independently of one another, are each hydrogen or lower alkyl or R and Ry together,
located at adjacent carbon atoms of the benzene ring, are a benzo group that is
unsubstituted or substituted in the same way as phenyl in the definition of aryl below; aryl
in the above definitions being phenyl that is unsubstituted or substituted by one or more
substituents from the group consisting of lower alkyl, lower alkoxy, hydroxy, lower
alkanoyloxy, nitro, amino, halogen, trifluoromethyl, carboxy, lower alkoxycarbonyl, (amino,
lower alkylamino or di- lower alkytamino)-carbonyl, cyano, lower alkanoyl, benzoyl lower
alkylsulfonyl and (amino, lower alkylamino or di-lower alkylammo)-sulfonyl heteroaryl in
the above definitions belng an aromatic heterocyclic radlcal from the group consisting of
pyrrolyl, pyrazolyl, xmldazolyl triazolyl, tetrazolyl, furanyl, thlenyl isoxazolyl, oxazolyl,
oxadiazolyl, isothiazolyl, thiazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidyl, pyrazinyl,
triazinyl, indolyl, isoindolyl, benzimidazolyl, benzotriazolyl, benzofuranyl benzothienyl,
benzoxazolyl, benzothiazolyl, benzoxadiazolyl, benzothiadiazolyl, quinolyl and isoquinolyl
that is unsubstituted or substltuted in the same way as phenyl in the definition of aryl
above; and pharmaceutically acceptable salts thereof. i

Individual compounds from that group that may be given special mention are:
(1) 4-(2-tetrazolyl)methyl-benzonitrile, '

(2) 4-[o-(4-cyanopheny! )- -(2-tetrazolyl )methyl]- benzonltrlle

(3) 1-cyano-4-(1 -tetrazolyl)methyl-naphthalene
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(d) The compounds of formula | as defined in European Patent Application No.

91810110.6, These are especially the compounds of formula |

wherein X is halogen, cyaio, carbamoyl, N-lower alkylcarbémoyi, N-cycloalkyl-lower

alkylcarbamoyl, N,N-di-lower alkylcarbamoyl, N-arylcarbaméyl, hydroxy, lower alkoxy,

aryl-lower alkoxy or aryloxy, wherein aryl is phenyl or naphthyl, each of which is

unsubstituted or substituted by lower alkyl, hydroxy, lower alkoxy, halogen and/or by
trifluoromethyl; Y is a group --CH, --A wherein A is 1 -imidazblyl, 1-(1,2,4-triazolyl), 1-
(1,3,4-triazolyl), 1-(1,2,3-triazolyl), 1-(1,2,5-triazolyl), 1-tetrazoly! or 2-tetrazolyl, or Y is
hydrogen, R, and R4, independently of one another, are each hydrogen, lower alkyl or a
group --CH, --A as defined for Y, or Ryand R, together are --(CH?_),, -—-whereinnis 3,4 or
5, with the proviso that one of the radicals Y, R; and R, is a group --CH, --A, with the
further proviso that in a group --CHz --A as a meaning of R, ‘or R, A is other than 1-
imidazolyl when X is bromine, Cyano or carbamoyl, and with the proviso that in a group --

CH.2 --A as a meaning of Y, A is other than 1-imidazolyl when X is halogen or lower

alkoxy, Ry is hydrogen and R, is hydrogen or lower alkyl, and pharmaceutically

acceptable salts thereof.

Individual compounds from that group that may be glven special mentien are:
(1) 7-cyano-4-[1-(1,2 4-trlazolyl)methyl]-2 3- dlmethylbenzofuran

(2) 7-cyano-4-(1- lmldazolylmethyl) -2,3-dimethylbenzofuran,

(3) 7-carbamoyl-4-(1 -imidazolylmethyl)-2,3- dlmethylbenzofuran

(4) 7-N- -(cyclohiexylmethyl)carbamoyl-4- -(1 -lmldazolylmethyl)

-2,3-dimethylbenzofuran.

(e} The compounds of formula | as defined in Swiss Patent Application 1339/90-7.

These are especially the compounds of formula |

13

3




10

15

20

25

PCY/CA 01/00517

@

wherein the dotted line denotes an additional bond or no additional bond, Az is imidazolyl,
triazoly! or tetrazolyl bonded via a ring nitrogen atom, each df those radicals being
unsubstituted or substituted at carbon atoms by lower alkyl or by aryl-lower alkyl, Z is
carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alkylcarbamoyl N,N-di-lower
alkylcarbamoyl, N-arylcarbamoyl, ¢yano, halogen, hydroxy, lower alkoxy, aryl-lower
alkoxy, aryloxy, lower alkyl; trifluoromethyl or aryl-lower alkyl and Ry and Ry,
independently of one another, are each hydrogen, lower alky!, lower alkoxy, hydroxy,
halogen or trifluoromethyl; aryl being phenyl or naphthyl each of which is unsubstituted or
substituted by one or two substituents from the group consisting of lower alkyl, lower
alkoxy, hydroxy, halogen and trifluoromethyl; with the proviso that neither Z nor Rois
hydroxy in the 8-position, and pharmaceutically acceptable salts thereof.

Individual compounds from that group that may be given special mention are;
(1) 6-cyano-1-(1 -imidazolyl)-3,4-dihydronaphthalene,
(2) 6-cyano-1-[1-(1 :2,4-trigzolyl)]-3,4-dihydronaphthalene, - -
(3) 6-chloro-1-(1 -imidazolyl)-3,4-dihydronaphthalene,
4) 6-bromo-1-(1-imidazolf/l)-3,4-dihydronaphthalene.
(f) The compounds of formula | as defined in Swiss Patent Application 3014/90-0.
These are especially the cbmpounds of formula |

R )

wherein Z is a five-membered nitrogen-containing heteroaromatic ting selected from the
group S-isothiazolyl, 5-thiazolyl, S-isoxazolyl, 5-oxazolyl, 5-(1,2,3-thiadiazolyl), 5-(1,2,3-
oxadiazolyl), 3-(1,2,5-thiadiazolyl), 3- -(1,2,5-oxadiazolyl), 4-isothiazolyl, 4-isoxazolyl, 4-
(1,2,3-thiadiazolyl), 4-(1,2,3- -oxadiazolyl), 2-(1,3 4-thlad|azolyl) 2-(1,3,4-oxadiazolyl), 5-
(1,2,4-thiadiazolyl) and 5-(1,2,4- -oxadiazolyl); R and R, are hydrogen: or R and Ry
together are a benzo group that is unsubstituted or substituted by lower alkyl, lower
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alkoxy, hydroxy, halogen or by trifluoromethyl; R, is hydrogen, hydroxy, chlorine or
fluorine; R is hydrogen; R, is hydrogen, lower alkyl or phenyl that is unsubstituted or
substituted by lower alkyl, lower alkoxy, hydroxy, halogen, trifluoromethyl or by cyano; or
Ry and R; together are methylidene; or Ry and R; together are -~(CHy)s - or Ry and R,
and R; together are a group =CH--(CH,), -- wherein the single bone is linked to the
benzene ring; X is cyano; and X may also be halogen when R, and Rs together are -
(CHy)3 -- or Ry and Ry and R together are a group =CH--(CH,); --; and pharmaceutically
acceptable salts thereof,
Individual compounds from that group that may be given special mention are:
(1) 4-[oc-(4-cyanophenyl)-oc!-hydroxy-5-isothiazolylmethyl]—behzonitrile.
2) 4-[oc-(4-cyanophenyl)-5;isothiazolylmethyl]—benzonitrile, ;
(3) 4-[oc-(4-cyanophenyl)-5;—thiazolylmethyl]—benzonitrile,
(4) 1-(4-cyanophenyl)-1 -(5-thiazolyl)-ethylene,
(5) 6-cyano-1-(5-isothiazoly! )-3,4-dihydronaphthalene,
(6) 6-cyano-1-(5-thiazolyl)-3,4-dihydronaphthalene. .
(9) The compounds of formula VI as defined in Swiss Patent Application 3014/90-0.
These are especially the compounds of formula VI
. R . Rg )
i (VD
Z— C W,

|
R

Rs

whereinZis a five-membered nitrogen-containing heteroaromatiq ring selected from the
group 5-isothiazoalyl, S-thiazolyl, 5-isoxazolyl, 5-oxazolyl, 5-(‘;1,2,3-thiadiazolyl), 5-(1,2,3-
oxadiazolyl) 3-(1 .2,5-thiadiazolyl), 3-(1 12,5-0xadiazolyl), 4-isothiazolyl. 4-iscc’>h>'<azolyl, 4-
(1,2,3-thiadiazolyl), 4-(1 2,3-oxadiazolyl), 2-(1 :3,4-thiadiazolyl), 2-(1 ,3,4-oxadiazolyl),
5-(1,2,4-thiadiazolyl) and 5-(1,2,4-oxadiazolyl); R and Ro are each hydrogen; or R and Ro
together are a benzo group that is unsubstituted or substituted by lower alkyl, lower
alkoxy, hydroxy, halogen or by trifluoromethyl; R, is hydrogen, hydroxy, chiorine or
fluorine; R; is hydrogen; Ry is hydrogeh, lower alkyl or phenyl that is unsubstituted or
substituted by lower alkyl, iower alkoxy, hydroxy, halogen, trifluoromethyl, aryl-lower
alkoxy or by aryloxy; or Ry and R, together are methylidene," and W, is halogen, hydroxy,
lower alkoxy, aryl-lower alkoxy or aryloxy; aryl in each case being phenyl that is
unsubstituted or substituted by lower alkyl, lower alkoxy, hydroxy, halogen or by
trifluoromethyi; and pharmaceutically acceptable salts thereof.

Individual compounds from that group that may be given special mention are:
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(M bis(4,4'—bromophenyl)-(5-isothiazolyl)methanol,

2) bis(4,4'—bromophenyl)-(5-isothiazolyl)methane,

3) bis(4,4'—bromophenyl)-(5-thiazoly!)methanol,

(4) bis(4,4‘-bromophenyl)-(S-thiazolyl)methane,

(h) The compounds of formula 1 as defined in Swiss Patent Application 3923/90-4.
These are especially the compounds of formula | "

Ry Ro ;
@

wherein Z is imidazolyl, triazolyl, tetrazolyl, pyrrolyl, pyrazolyl, indolyl, isoindolyl,
benzimidazolyl, benzopyrézolyl, benzotriazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl.
triazinyl, quinoliny! or isoquinolinyl, all those radicals being bonded via their heterocyclic
rings and all those radicals being unsubstituted or substituted by lower alkyl, hydroxy,
lower alkéxy, halogen or by triﬂuororﬁethyl: R; and R,, independently of one another, are
each hydrogen or lower alkyl; or Ry and R; together are Cs3 -G, alkylene, or a benzo group
that is unsubstituted or substituted as indicated below for aryl; R is hydrogen, lower alkyl,
aryl or heteroaryl, and X ié cyano, carbamoyl, N-lower alkyléarbamoyl, N,N-di-lower
alkylcarbamoyl, N,N-lower alkylenecarbamoyl; N,N-lower alkylenecarbamoyl interrupted
by --O--, --S-- or --NR"--, wherein R" is hydrogen, lower alkyl or lower alkanoyl; N-
cycloalkylcarbamoyl, N-(ldWer alkyl-substituted cycloalkyl)-éarbamoyl, N-cycloalkyl-lower
alkylcarbamoyl, N-(lower alkyl-substituted cycloalkyl)-lower?alkylcarbamoyl, N-aryl-lower
alkylcarbamoyl, N-arylcarbamoyl, N-hydrdxycarbamoyl, hydroxy, lower alkdxy, aryl-lower
alkoxy or aryloxy; and wherein X is also halogen when Z is imidazolyl, triazolyl, tetrazolyl,
pyrrolyl, pyrazolyl, indolyl, isoindolyl, benzimidazolyl, benzo‘pyrazolyl or benzotriazolyl
wherein aryl is phenyl or naphthyl, these radicals being unsubstituted or substituted by
from 1 to 4 substituents from the group consisting of lower alkyl, lower alkenyl, lower
alkynyl, lower alkylene (linked to two adjacent carbon atoms), C, -Cs cycloalkyl, phenyl-
lower alkyl, phenyl; lower ’élkyl that is substituted in turn by hydroxy, lower alkoxy, phenyl-
lower alkoxy, lower alkanoyloxy, halogen, amino, lower alkylamino, di-lower alkylamino,
mercapto, lower alkyithio, Jower alkylsulfinyl, lower alkylsulfonyl, carboxy, lower
alkoxycarbonyl, carbamoyl, N-lower alkylcarbamoyl, N,N-di-lower alkylcarbamoyl and/or
by cyano; hydroxy; lower alkoxy, halo-lower alkoxy, phenyl-'lower alkoxy, phenoxy, lower
alkenyloxy, halo-lower alkenyloxy, lower alkynyloxy, lower alkylenedioxy (linked to two
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adjacent carbon atoms), lower alkanoyloxy, phenyl-lower alkanoyloxy, phenylcarbonyloxy,
mercapto, lower alkylthio, phenyl-lower alkylthio, phenyithio, lower alkylsulfinyl, phenyl-
lower alkylsulfinyl, phenylsulfinyl, lower alkylsulfonyl, phenyl?lower alkylsulfonyl,
phenyisulfonyl, halogen, nitro, amino, lower alkylamino, C; -Cs cycloalkylamino, phenyl-
lower alkylamino, phenylamino, di-lower alkylamino, N-lower alkyl-N-phenylamino, N-
lower alkyl-N-phenyl-lower alkylamino: lower alkyleneamino or lower alkyleneamino
interrupted by --O--, --S-- or ~-NR"-- {(wherein R" is hydrogen, lower alky! or lower
alkanoyl); lower alkanoylamino, phenyl-lower alkanoylamino, phenylcarbonylamino, lower
alkanoyl, phenyl-lower alkanoyl, phenylcarbonyl, carboxy, ldwer alkoxycarbonyl,
carbamoyl, N-lower alkylcarbamoyl, N,N-di-lower alkylcarbamoyl, N,N-lower
alkylenecarbamoyl; N,N-onver alkylenecarbamoyl interrupted by ~-O--, --S-- or --NR"--,
wherein R" is hydrogen, lower alkyl or lower alkanoyl; N-cycloalkylcarbamoyl, N-(lower
alkyl-substituted cycloalkyt)-carbamoyl, N-cycloalkyl-lower alkylcarbamoyl,

N-(lower alkyl-substituted cycloalkyl)-lower alkylcarbamoyl, N-hydroxycarbamoyl, N-
phenyl-lower alkyicarbamoyl, N-phenylcarbamoyl, cyano, sulfo, lower alkoxysulfonyl,
sulfamoyl, N-lower alkylsulfamoyl, N,N-di-lower alkylsulfamoyi and N-phenylsulfamoyl; the
phenyl groups occurring in the substituents of phenyl and naphthyl in turn being
unsubstituted or substituted by lower alkyl, lower alkoxy, hydroxy, halogen and/or by
triffluoromethyi; wherein heteroaryl is indolyl, isoindolyl, behzimidazolyl, benzopyrazolyl,
benzotriazolyl, benzolblfuranyl, benzo[b]thienyl, benzoxazolyl or benzothiazolyl, those
radicals being unsubstituted or substituted by from 1 to 3 identical or different substituents
selected from lower alkyl, hydroxy, lower alkoxy, halogen, Cyano and trifluoromethyl; and
pharmaceutically acceptahle salts thereof. ‘ '

Those compounds are especially the compounds of formula | whereto Z is 1-
imidazolyl, 1-(1,2,4-triazolyl), 1-(1,3,4-triazolyl), 1-(1,2,3-triazolyl), 1-tetrazolyl, 2-tetrazolyl,
3-pyridyl, 4-pyridyl, 4-pyrimidyl, S-pyrimidinyl or 2-pyrazinyl; R, and Rz, independently of
one another, are each hydrogen or lower alkyl; or R.q and R, together are T :4~butylene or
a benzo group; R is lower alkyl; phenyl that is unsubstituted or substituted by cyano,
carbamoyl, halogen, lower alkyl, trifluoromethyl, hydroxy, lower alkoxy or by phenoxy; or
benzotriazolyl or benzo[b]furanyl, the last two radicals being unsubstituted or substituted
by from 1 to 3 identical or different substituents selected from lower alkyl, halogen and
¢cyano; and X is cyano or carbamoyl; and wherein X is also halogen when Z is 1-
imidazolyl, 1-(1,2,4-triazolyl), 1-(1,3 4-triazolyl), 1-(1,2,3-triazolyl), 1-tetrazolyl 2-tetrazolyl;
and pharmaceutically acceptable salts thereof, !

Individual compounds' that may be given special mention here are:

(1) 4-[a—4-cyanophenyl)—oc—ﬂuoro-1-(1 ,2,4-triazolyl)methyl]-beﬁzonitrile,
2) 4-[oc-(4-cyanophenyl)-oc-ﬂuoro-(2-tetrazolyl)methyl]-benzonitrile,
3) 4-[oc-(4-cyanophenyl)-g~fluoro-(1-tetrazolyl)methyl]-benzonitrile,

17




10

15

20

25

30

PCT/CA 01/00517

4) 4—[oc-(4-cyanophenyl)-oc-ﬂuoro-(1-imidazolyl)methyl]-benéonitrile,

(5) 1-methyl-6-[oc—(4—chlordphenyl)-oc—ﬂ uoro-1-(1,2,4-triazolyl)methyl]-benzotriazole,
(6) 4-[oc-(4-cyanophenyl)—&-fluoro-1 ~(1,2,3-triazolyl)methyl]-benzo

nitrile, Y

{7 7-cyano-4 -[o-(4- cyanophenyl) a-fluoro-1-(1,2,4-triazolyl)methy
[]-2,3-dimethylbenzo[b]furan, :

(8) 4-[a~-(4-bromophenyl)-o-fluoro-1-(1 12,4-triazolyl)methyl]-benzo

nitrile, !

(9) 4-[a-(4-cyanophenyl)-d-fluoro-(5- pyrimidyl)methyl]-benzonitrile,

(10) 4-[o-(4- bromophenyl)—oc~ﬂuoro-(5-pyr|mldyl)methyl J-benzonitrile,

(11) 4-[cx-(4~cyanophenyl)-bc-ﬂuoro-(3-pyridyl)methyl]-benzohitrile,

(12) 7-bromo-4-[oc-(4-cyan6phenyl)—oc—ﬂuoro-(1 -imidazolyl)methyl]-2,
3-dimethylbenzo[b]furan, '

(13) 7-bromo-4-[o-(4-cyanophenyl)-o-fluoro-1- -(1,2 4—tr|azolyl)methy
[-2,3-dimethylbenzoblfuran,

(14) 4-[oc-(4-cyanophenyl)-oc—ﬂuoro-(5-pyrimidyl)methyl]—benzonitrile,

(15) 4-[oc-(4-bromophenyl);oc-fluoro-(5—pyrimidyl)methyl]-benzonitrile,

(16) 4] oc-(4-cyanophenyl)-1-(1 2 3—tfiazolyl)methyl] benzoniirile

(17) 2,3-dimethyl-4-[o~(4- cyanophenyl) 1-(1,2 A-triazolyl)methyl]-7-cyano
-benzolb}furan, x -

(18) 4—[oc-(4-cyanophenyl)-(5—pyrimidyl)methyl]-benzonitrile,

(19) 4-[o-(4-bromophenyl)-(5-pyrimidyl)methyl]-benzonitrile,

(20) 2,3-dimethy!-4-[o-(4-cyanophenyl)-(1 -imidazolyl)methyl]-7-bromo-benzob]furan,
21)2 3—dimethyl-4-[a-(4-cyanophenyl) 1-(1,2 4—triazolyl)méthyl]-7 bromo-benzo-[b]furan.
(i) The compounds of formula | as defined in EP-A-114 033. These are espeelally the
compounds of formula |

N/
AN
R

wherein R, is hydrogen, R, is hydrogen, sulfo, C, -C; alkanoy! or o -C7 alkanesulfonyl
and Rg is hydrogen, or wherein R, is C; -Cqzalkyl, C.5 -Cys alkenyl Cz -Cy alkynyl, C5-Cyg
cycloalkyl, C5 -C.qg cycloalkenyl C.33 -C; cycloalkyl-Cq -C,4 alkyl C; -Cg cycloalkyl-C., -C,

1

18




10

15

20

25

30

PCT/CA 01/00517

alkenyl or C; -Cg cycloalkenyl- -Cq -C4 alkyl, R; is hydrogen, Cy -Cralkyl, sulfo, C, -C;
alkanoyl or C, -C, alkanesulfonyl and R; is hydrogen or C, -C7 alkyl, and salts of those
compounds,
Individual compounds from that group that may be given special mention are:
(1) 1-(4-aminophenyl)—3-methyl-3-azabicyclo[3.1 .Olhexane-2,4-dione,
(2) 1-(4-aminophenyl)-3-n- -propyl-3-azabicyclo[3.1. Olhexane-2,4-dione,
(3) 1-(4-aminophenyl)-3- -isobutyl-3-azabicyclo[3. 1 O]hexane-2 4-dione,
(4) 1-(4-aminophenyl)-3-n- heptyl-3-azablcyclo[3 1.0]hexane-2,4-dione,
(5) 1-(4-aminophenyl)-3- cyclohexylmethyl-S-azablcyclo[3.1 -Olhexane-2,4-dione.
() The compounds of formula | as defined in EP-A-166 692. These are especially the
compounds of formula | .

wherein R, is hydrogen alkyl having from 1 to 12 carbon atoms, alkenyl having from 2 to
12 carbon atoms, lower alkynyl cycloalky! or cycloalkenyl each having from 3 to 10
carbon atoms, cycloalkyl- lower alkyl having from 4 to 10 carbon atoms, cycloalkyl- lower
alkenyl having from 5 to 10 carbon atoms, cycloalkenyl-lower alkyt having from 4 to 10
carbon atoms, or aryl havmg from 6 to 12 carbon atoms or aryl-lower alkyl having from 7
to 15 carbon atoms, each of which is unsubstituted or substituted by lower alkyl, hydroxy,
lower alkoxy, acyloxy, amino, lower alkylamino, di-lower alkylamino, acylamino amino or
by halogen, R; is hydrogen, lower alkyl, sulfo, lower alkanoyl or lower alkaneSulfonyl,
sulfonyl, Rs is hydrogen orlower alkyl and R, is hydrogen, Iower alkyl, phenyl or phenyl
substituted by --N(R,)(Rs), and salts thereof, radicals descnbed as "lower" containing up
to and including 7 carbon atoms.

Individual compounds from that group that may be given special mention are:
(1) 1-(4-aminophenyl)-3-n- =propyl-3-azabicyclo[3.1.1 heptane-2,4-dione,
(2) 1-(4- -aminophenyl)-3- methyl-3 -azabicyclo[3.1.1 Jheptane-2,4- dione,
(3) 1-(4-aminophenyl)-3-n- -decyl- -3-azabicyclo[3.1.1 Jheptane-2,4- dione,
(4) 1-(4-aminophenyl)-3- -cyclohexyl-3-azabicyclo[3.1.1 lheptane-2,4-dione,
(5) 1-(4-aminophenyl)-3- cyclohexylmethyl-3-azablcyclo[3 1, 1 Jheptane-2,4-dione.
(k) The compounds of formula | as defined i in EP-A-356 673. These are especially the
compounds of formuta |
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wherein W (o) is a 2—naphihyl or 1-anthryl radical, wherein each benzene ring is

unsubstituted or substituted by a substituent selected from halogen, hydroxy, carboxy,

cyano and nitro; or (.beta.) is 4-pyridyl, 2-pyrimidy! or 2-pyrazinyl, each of those radicals

being unsubstituted or substituted by a substituent selected from halogen, cyano, nitro, C4

-C, alkoxy and C, -Cs alkokycarbonyl; and pharmaceutically acceptable salts thereof.
individual compounds from that group that may be given special mention are:

(1) 5-(2'-naphthyl)~5,6,7,8;-tetrahydroimidazo[1 ,5-a]pyridine,

2) 5-(4'-pyridyl)~5,6,7,8-tetrahydroimidazo[1,5-a]pyridine. .

(I) The compounds of formula | or la as defined in EP-A-337 929. These are especially

the compounds of formula l/la

‘ ' - (V)
N N\ T1 / Ry .
N—CH :

N __ X

wherein R is hydrogen, m'ethyl, ethyl, propyl, propenyl, isopropyl, butyl, hexyl, octyl,
decyl, cyclopentyl, cyclohexyl, cyclopentylmethyl, cyclohexylimethyl or benzyl, R; is
benzyloxy, 3-bromo-, 4-bromo-, 4-chloro-, 2, 3-, 2,4-,4,5- or4 6-dichloro-benzyloxy, and
Rsis cyano; C, -Cyq alkanoyl that is unsubstituted or mono-- or poly-substituted by
halogen, methoxy, amino, hydroxy and/or by cyano; benzoyl that is unsubstituted or
substituted by one or more substituents from the group halogen C4 -C4 alkyl, methoxy,
amino, hydroxy and cyano carboxy, (methoxy, ethoxy or butoxy) -carbonyl, carbamoyl, N-
isopropylcarbamoyl, N- phenylcarbamoyl N- pyrrohdylcarbonyl nitro or amino; and salts
thereof.

Individual compoundsi‘from that group that may be giveh special mention are:
(1) 4-(2, 4-dichlorobenzyl6xy)—3 -[1-(1-imidazolyl)-butyl]-benzonitrile,
(2) (4-(4-bromobenzyloxy)-3-[1- (1-imidazoly! )-butyl]-phenyl pentyl ketone,
(3) 4-(4-bromobenzyloxy)-3-[1-(1- -imidazolyl)-butyl]-benzanilide,
(4) 4-(4-bromobenzyloxy)-3-[1- (1-imidazolyt)-butyl}- benzmc acid,
(5) 3-(2,4- -dichlorobenzyloxy)-4-[1- [1-(1-imidazolyl)-butyl}- benzonltrlle
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(6) 3-(2,4-dich!orobenzyloxy)—4-[1-(1-imidazolyl)-bufyl]—benzoic acid methyl ester,
(7) 3-(2,4-dichlorobenzyloky)—4-[1-(1 -imidazolyl)-butyl}-benzoic acid,

(8) 3-(3-bromobenzyloxy)-4-[1 -(1-imidazolyl )-butyl]-benzonitrile,

9) 4-(3-bromobenzyloxy)13-[1-(1—imidazolyl)-butyl]—benzonitrile,

(10) 3~(4-bromobenzyloxy)-4-[1-(1- -imidazolyl)-butyl]-benzoic acid,

(11) 3- (4—bromobenzyloxy) 4-[1-(1-imidazolyl)-butyl] benzanlhde

(12) 3-(4-bromobenzyloxy)-4-[1 -(1-imidazolyf)-butyl]-pheny! pentyl ketone,

(13) 4- (4—bromobenzyloxy) 3-[1-(1-imidazolyl)-butyl]- benzomtrlle

(14) 3-(4- bromobenzyloxy) -4-[1-(1-imidazolyl)-butyl]- benzonltrlle

(15) 4-nitro-2-[1-(1 lmldazolyl) -butyl]-phenyl-(2,4- dlchlorobenzyl) ether,

(16) 4-amino-2-[1-(1- lmldazolyl)~butyl] -phenyl-(2,4-dichlorobenzyl) ether,

(17) (2,4-dichlorobenzyl)—[é-(1 —imidazolyl-methyl)-4-nitrophenyl]ether.

(m) The compounds of formula | as defined in EP-A-337 928. These are especially the
compounds of formula | .

NN ®

K/N ok EX*J/

wherein Ry is hydrogen, methyl, ethyl, propyl, propenyl, lsopropyl butyl, hexyl, octyl,
decyl, cyclopentyl, cyclohexyl, cyclopentylmethyl, cyclohexylmethyl or benzyl, R, is
hydrogen, halogen, cyano methyl, hydroxymethyl, cyanomethyl, methoxymethyl,
pyrrolidinylmethyi, carboxy, (methoxy, ethoxy or butoxy)-carbonyl, carbamoyl, N-
isopropylcarbamoyl, N-phénylcarbamoyl N- pyrrolidylcarbohyl C2 -Cy alkangyl that is
unsubstituted or mono- or poly-substituted by halogen, methoxy, ethoxy, amino, hydroxy
and/or by cyano; or benzoyl that is unsubstituted or substltuted by one or more
substituents from the group halogen, C4 -Cy4 alkyl, methoxy, ethoxy, amino, hydroxy and
cyano, Rj is hydrogen, benzyloxy, 3-bromo-, 4-bromo-, 4-chloro-, 2,3-,2,4-,4,5-or 4 6-
dichlorobenzyloxy, and X is ~-CH=N--; --CH= =N(--0)--or --S--; and salts thereof.
Individual compounds from that group that may be given special mention are:
&))] 5-[1-(1—imidazolyl)-butyl]—thiophene—2-carbonitrile,
(2) 2-[1 -(1-imidazolyl)—butyl]—thiophene-4—carbonitrile,
3) 2-[1-(1-imidazolyl)—butyl]—4—bromo—thiophene,
(4) 2-[1 -(1-imidazolyl)-butyl]-5-bromo-thiophene,
(56) 51 -(1-imidazolyl)—butyl]-z-thienyl pentyl ketone,
(6) 5-[1-(1-imidazolyl)-butyl}-2-thienyl ethyi ketone,
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(7) 5-(4-chlorobenzyloxy)-4-[1 -(1 -imidazolyl)-pentyl]—pyridiné-2-carbonitrile,
(8) 3-(4-chlorobenzyloxy )-4-[1-(1-imidazolyl)-pentyl]—pyridide-Z-carbonitrile,
(9) 3-(4-chlorobenzyloxy)-4-[1-(1 -imidazolyl)-pentyl]-pyridine-N-oxide,

(10) 3-(4-chlorobenzyloxy)-4-[1-(1 -imidazolyl)-pentyl]-pyridine.

(n) The compounds of formula | as defined in EP-A-340 153. These are especially the
compounds of formula |

4

exug)
N—CH—— :
\ — .

wherein R, is hydrogen, méthyl ethyl, propyl, propenyl, isobropyl butyl, hexyl, octyl,
decyl, cyclopentyl, cyclohexyl, cyclopentylmethyt, cyclohexylmethyl or benzyl, and Ry is a
radical from the group methyl ethyl, propyl, benzyl, phenyl and etheny! that is substituted
by hydroxy, cyano, methoxy, butoxy, phenoxy, amino, pyrrolidinyl, carboxy, lower
alkoxycarbonyl or by carbamoyl; or R; is formyl or derivatised formy! that can be obtained
by reaction of the formyl group with an amine or amine derivative from the group
hydroxylamine, O-methylhydroxylamine, O- ethylhydroxylamme O-allylhydroxylamine, O-
benzylhydroxylamine, O-4- -nitrobenzyloxyhydroxylamine, O-2 3,4,5,6-
pentafluorobenzyloxyhydroxylamine, semicarbazide, thnosemncarbamde, ethylamine and
aniline; acetyl, propionyl, butyryl, valeryl, caproyl; benzoyl th;at is unsubstituted or
substituted by one or more substituents from the group halogen, C; -C, -alkyl, methoxy,
amino, hydroxy and cyano; carboxy, (methoxy, ethoxy or butoxy)carbonyl, carbamoyl, N-
isopropylcarbamoyl, N- phenylcarbamoyl or N-pyrrolidylcarbonyl; and
salts thereof, : ce

Individual compounds from that group that may be glven special mention are:
(1) 4-(1-(1-imidazolyl)-butyl)-benzoic acid methyl ester,
(2) 4-(1-(1-imidazolyl)-butyl)-benzoic acid butyl ester,
(3) 4-(1-(1 -imidazolyl)-butsll)—phenyl-aceton itrile,
(4) 4-(1-(1-imidazolyl)-butyl)-benzaldehyde,
(5) 4-(1—(1-imidazolyl)—butyl)-benzyl alcohol, b
6) {4-[1-(1 -imidazolyl)-butyl]-phenyl }-2-propyl ketone, “
(7) 4-[1 ~(1-imidazolyl)-butyi]-phenyl propyl ketone,
(8) 4-[1 -(1-imidazolyl)—butj/l]-phenyl butyl ketone, o
(9) 4-[1 -(1-imidazolyl)-butyl]-pheny! pentyl ketone,
(10) 4-[1-(1 -imidazolyl)-butyl]-phenyl hexyl ketone.
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(0) The compounds of formula | as defined in DE-A~4 014 006. These are
especially the compounds of formula | )

A :(I)
: R1—(l3_R2
w

wherein A is an N-atom or'a CH radical and W is a radical of the formula

4 Ve
\_/
' Y

g

wherein X is an oxygen or a sulfur atom or a ~-CH=CH-~ group and Y is a methylene

group, an oxygen or a sulfur atom and Z is a -~(CHy), -- grohp wherein n=1, 2 or 3 and
either ;
a) Rsin W is a hydrogen atom and R, and R,, independently of one another, are each a
hydrogen atom, a C, -- to Cy, alkyl group or a C3 - to Cy cycloalkyl group, or
b) R is as defined undef a) and R, together with R forms a --(CH.),, -- group wherein
m=2, 3, or 4, and their phérmaceutically acceptable addition salts with acids.
Individual compounds from that group that may be givgn special mention are:
(1) 5-[1 -(1-imidazolyt)-butyl]-1-indanone,
(2) 7-[1-(1-imidazolyl)-butyl]-1-indanone,
(3) B-[1-(1-imidazolyl)-butyl]-1-indanone, ,
(4) 6-(1 -imidazolyl)-6,7,8,9-tetrahydro-1 H-benz[e]inden-3(2H)-one,
(5) 2-[1-(1 -imidazolyl)-bufyl]-4,5-dihydro-6-oxo-cyclopenta[b]-thiophene,
(6) 6-[1-(1-imidazolyl)-butyl]-3,4-dihydro-2H-naphthalen-1-one,
(7) 2-[1-(1 -imidazolyl)-bufyl]-G,?—dihydro-SH-benzo[b]thiopﬁen-4-one;
(8) 6-[1-(1-imidazolyl)-butyl]-2H-benzob]furan-3-one,
(9) 5-[cyclohexyi-(1-imidazolyl)-methyl]-1-indanone,
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(10) 2-[1-(1-imidazolyl)- butyl]-4,5-dihydro-6H- benzo[b]thlophen 7-one,
(11) 5-[1-(1-imidazolyl)- -1-propyl-butyl]-1-indanone,

(12) 2-[1-(1-imidazolyl)- -butyl]-4,5-dihydro-6H-benzo[b Ithiophen-7-one,
(13) 2-[1-(1-imidazolyl)- -butyl]-4,5-dihydro-6-oxo- cyclopenta[b]—thlophene
(14) 5-(1-imidazolylmethyl)-1- indanone, :

. (15) 5-[1 -(1,2,4-triazolyt)-methyl]-1-indanone.

(p) The compounds of formula | as disclosed in DE-A-3 926 365. These are especially the
compounds of formula |

!

N o

C

wherein W' is a cyclopentylidene, cyclohexylidene, cycloheptylidene or 2-adamantylidene
radical, X is the grouping --CH=CH-~-, an oxygen or a sulfur: atom, and Y and Z,
independently of one another, are each a methine group (CH) or a nitrogen atom, and
their pharmaceutically acceptable addition salts with acids.

Individual compounds from that group that may be glven special mention are:
(1) 4-[1 cyclohexyhdene—‘l ~(imidazolyl)-methyl}- benzonltnle
(2) 4-1 cyclopentylldene-1 -(imidazolyl)-methyl}- benzonitrile,
3) 4- [1-cyc|oheptylldene-1 -(imidazolyl )-methyl]- benzomtrxle

(5) 4-[1- cyclohexyhdeneﬂ (1 ,2,4—tnazolyl)—methyl]-benzonltrlle,
(6) 4-[1-cyclopentylidene-1 ~(1,2,4-triazolyl)-methyl]-benzonitrile
(7) 4-[1-cycloheptylidene-1- ~(1,2,4-triazolyl)- -methyl]-benzonitrile,
(8) 4-[2-adamantylidene-1- ~(1,2,4-triazolyl )- methyl}-benzonitrile,

(9) 4- [1—cyclohexyhdene~1 -(1,2,3-triazolyl)-methy]- benzonitrile,

(10) 4-[1-cyclopentylidene-1- -(1,2,3-triazolyl)- methyl]-benzonltnle,

(11) 5-[cyc|ohexylidene-1-imidazo!ylmethyl]-thiophene—2—ca'rbonitrile.

(@) The compounds of fofmula I as defined in DE-A-3 740 125. These are especially the
compounds of formula| )
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”j\l ;: ®

Ry——C—CH,~—NH—C0—R,

Rs

wherein X is CH or N, R, gnd Rz are identical or diﬁerént and are each phenyl or
halophenyl, and R; is C4 -C, alkyt; C4 -C, alkyl substituted by CN, C, -C, alkoxy,
benzyloxy or by C; -C4 alkoxy-(mono-, di- or tri-)ethyleneok'y; C, -C, alkoxy, phenyl;
phenyl that is substituted by halogen or by cyano; a Cs -C; cycloalkyl group that is
optionally condensed by benzene, or is thienyl, pyridyl or 2- or 3-indolyl; and acid addition
salts thereof,

An individual compound from that group that may be given special mention is:
(1) 2,2-bis(4-chlorophenyl)-2-(1 H-imidazol-1-yl)-1 -(4-chlorobenzoyl-amino) ethane.
(r) The compounds of formula | as defined in EP-A-293 978, These are especially the
compounds of formula | - ‘

R
Az"—l—‘_A3 . (D
T
1\ / 4
AN
Ry—CH— I
§ \/\ N

-
b

pharmaceutically acceptable salts and stereochemically isomeric forms thereof, wherein -
-Ay =Ag --Az =A, - is a divalent radical selected from ~-CH=N--CH=CH--, --CH=N--
CH=N-- and --CH=N--N%CH--, R is hydrogen or C; -Cg alléyl; R is hydrogen, C; -Cy
alkyl, C; -C; cycloalkyl, Ary, Ar, -C1’-Cs alkyl, C, -Cg alkenyl or C, -Cy alkynyl: Ry is
hydrogen; C; -Cy, alkyl that is unsubstituted or substituted by Ary ; C3 -C; cycloalkyl,
hydroxy, C, -Cs alkoxy, Ary, C, -Cs alkenyl, C, -Cg alkynyl, C3 -Cy cycloalkyl,
bicyclo[2.2.1}heptan-2-yl, 2,3-dihydro-1 H-indenyl, 1,2,3,4-tetrahydronaphthyl, hydroxy; C,
-Cs alkenyloxy that is unsUbstituted or substituted by Ar, ; C, -Cq alkynyloxy; pyrimidyloxy;
di(Arz)methoxy, (1-C4 -C,4 alkyl-4- -piperidinyl)oxy, C4 -Cyg alkoxy; or C1 -Cyp alkoxy that is
substituted by halogen, hydroxy, C; -Cg alkyloxy, amino, mono- or di- (C1 -Cs alkyl)amino,
trifluoromethyl, carboxy, C, -Cq alkoxycarbonyl, Ar.sub.l, Ar, --O--, Arp --8--, C5 -C;
cycloalkyl, 2,3-dihydro-1 »4-benzodioxinyl, 1H-benzimidazolyl, C, -C, alkyl-substituted 1H-
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benzimidazolyl, (1,1'-biphenyl)-4-yl or by 2,3-dihydro-2-oxo-1H-benzimidazolyl; and Ry is

hydrogen, nitro, amino, mono- or di~(C4 -Ce alkyl)amino, halogen, C; -Cq alkyl, hydroxy or

C; -Cs alkoxy; wherein Ary is phenyl, substituted phenyl, naphthyl, pyridyl, aminopyridyl,

imidazolyl, triazolyl, thienyl, halothienyl, furanyl, C, -Cq alkylfuranyl, halofuranyl or

thiazolyl; wherein Ar, is phenyl, substituted phenyl or pyridyl; and wherein "substituted

phenyl" is phenyl that is substituted by up to 3 substituents in each case selected

independently of one another from the group consisting of halogen, hydroxy,

hydroxymethyl, triﬂuoromefhyl, C4 -Cs alkyl, C; -Cg alkoxy, C; -Cq alkoxycarbonyl,

carboxy, formyl, hydroxyirﬁinomethyl, cyano, amino, mono- and di-(Cy -Cs alkyl)amino

and nitro. :
Individual compounds from that group that may be given special mention are:

(1) 6-[(1H-imidazol-1 -yl)-phenylmethyl]-1-methyl-1 H-benzotriazole,

(2) 6-[(4-chlorophenyl)(1HA1 2 4-triazol-1-yl)methyf]-1- methyl 1H-benzotriazole.

(s) The compounds of formula [I as defined in EP-A-250 198 especially

(1) 2-(4-chlorophenyl)-1,1- dl(1 2 ,4-triazol- 1-ylmethyl)ethano|

(2) 2-(4-fluorophenyl)-1,1-di(1 ,2,4-triazol-1-ylmethyl)ethanol,

3 2-(2-ﬂuoro—4—triﬂuoromethylphenyl)—‘l ,1-di(1,2,4-triazol-1-yimethyl)ethanol,

(4) 2-(2,4-dichlorophenyl)-1,1-di(1,2,4-triazol-1 -ylmethyl)ethanol,

(5) 2-(4-chiorophenyl)-1,1 -di(1 ,2,4-tfiazol—1 -yimethyl)-ethanol,

(6) 2-(4-fluorophenyl)-1,1 -di(1 2,4-triazol-1-yl-methyl)ethanol.

(t) The compounds of formula | as defined in EP-A-281 283, especially

(1) (1R*2R*)-6-fluoro-2- ~-(4-fluorophenyi)-1,2,3 4-tetrahydro-1 -(1H-1,2,4-triazo I-1-yl-

methyl)naphthalene, :

2) 1R*2R* )-6-fluoro-2-(4-fluorophenyl)-1 12,3,4-tetrahydro-1-(1 H-imidazolylmethyl)-

naphthalene, : ‘

(3) (1R*2R*)-and (1R*,2 25%)-2- (4-ﬂuorophenyl) 1,2,3 4-tetrahydro 1-(1H-1,2,4-triazol-1-

ylmethyl)naphthalene-6-carbonitrile, -~

(4) (1R*,2R*)- and (1R*,258%)-2- (4-ﬂuorophenyl)—l,2,3,4-tetrahydro-1-(1 H-

imidazolylmethyl)naphthalene-6- carbonitrile,

(5) (1R*2R*)-and (1R*,2 25")-1,2,3,4-tetrahydro-1-(1H-1,2,4-triazol- -1-yimethyl)-

naphthalene-2,6-dicarbonitrile, \

(6) (1R*,2R*)- and (1R*,28*-1,2,3 4-tetrahydro-1-(1H- lmldazol -1-yimethyl)naphthalene-

2,6-dicarbonitrile,

(7) (1R*,28%)-2- (4-ﬂuorophenyl) 1,2,3,4-tetrahydro-1-(5-methyl-1H- -imidazolyl-methyl

)naphthalene-6-carbonitrile. i

(u) The compounds of formula | as defined in EP-A-296 749, especially .

(1) 2,2-[5-(1H-1,2 4-triazol- -1-ylmethyl)-1,3-phenylene]di(2- -methylpropiononitrile),

(2) 2,2"-[5-(imidazol- -1-ylmethyl)-1,3-phenylene]di(2 methylproplonomtrlle)

i
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(3) 2-[3-(1-hydroxy-1- -methylethyl)-5-(5H-1,2,4-triazol- 1-ylmethyl)phenyl]-2-
methylpropiononitrile,
(4) 2,2'[5-dideuterio(1H-1,2,4-triazol-1 -yl)methyl-1,3- phenylene]dl(Z-trideuteriomethyl-
3,3 »3-trideuteriopropiononitrile),
(5) 2,2'-[5-dideuterio(1H- 1,2,4-triazol-1-yl)methyl-3- phenylene]d1(2methylproplononltrlle)
(V) The compounds of formula | as defined in EP-A-299 683, especially
(1) (2)-a-~(1,2,4-triazol- 1-ylmethyl)stilbene-4,4'-dlcarbonltrlle,,
(2) (Z2)-4"-chloro-a-(1,2,4-triazol-1 -ylmethyl)stilbene-4-carbonitrile,
(3) (@)a-(1,2,4-triazol-1 -yimethyl)-4'-(trifluoromethy!)stilbene-4-carb
onitrile, :
(4) (E)-.beta.-fluoro-a-(1,2,4-triazol-1 -ylmethyl)stilbene-4,4’;dicarbon
itrile, : ‘ :
(5) (2)-4-fluoro-o~(imidazol- -1-ylmethyl)stilbene-4- carbomtn!e
(6) (2)-2', 4*-dichloro-a-(imidazol- -1-ylmethyl)stilbene-4- -carbonitrile,
(7) (Z)-4'-chloro-a-(imidazol- -1-yimethyl Jstilbene-4-carbonitrile,
(8) (Z)-oc-(imidazol-1-ylmethyl)stilbene~4,4'dicarbonitrile,
(9) (2)-a-(5-methylimidazol-1 -ylmethyl)stilbene-4,4'- dicarbdnitrile
(10) (Z2)-2 [2-(4-cyanophenyi)-3- ~(1,2,4-triazol- 1-yl)propenyl]pynd|ne 5- carbonltrlle
(w) The compounds of formula | as defined in EP-A-299 684, especially
(1) 2-(4-chlorobenzyl)-2-fluoro-1 3-di(1,2,4-triazol- 1-yl)propane
(2) 2-fluoro-2-(2-fluoro-4- -chlorobenzyl)-1,3-di(1,2,4-triazol- 1 -yi)propane,
(3) 2-fluoro-2- (2-fluoro-4-tr|ﬂuoromethylbenzyl) 1,3-di(1,2 4-tr|azol -1-yl)propane,
(4) 3-(4- chiorophenyl)-1- (1 2,4-triazol-1-yl)-2-(1,2,4-triazol- 1-ylmethyl)butan-2 ol,
(5) 2-(4- -chloro-a-fluorobenzyl)-1,3- d|(1,2,4-trlazol-1-yl)propan-2-ol,
(8) 2-(4-chlorobenzyt)-1 3:;bis(1 2,4-triazol-1-yl)propane,
(7) 4-[2-(4- chlorophenyl) 1 ,3-di(1,2,4-triazol-1 -ylmethyl)ethoxymethyI] bengomtrlle
(8) 1-(4-fluorobenzyl)-2- (2ﬂuoro-4-trlﬂuoromethylphenyl) 1 3 ~di(1,2,4-triazol-1 -yl)-propan-
2-al,
9) 2-(4- chlorophenyl)-1- (4-ﬂuorophenoxy) 1,3-di(1,2,4- trlazol -1-yl)propan-2-al,
(10) 1-(4-cyanobenzyl ) 2-(2 4-difluorophenyl)-1,3di(1,2 4-tr|azol 1-yl)propan-2-ol,
(11) 2-(4- -chlorophenyl)-1-phenyl-1,3- -di(1,2,4-triazol- 1-yl)propan—2 ol.
(X) The compounds as deflned in claim 1 of EP-A-316 097, especially
(1) 1,1-dimethyl-8-(1H-1 2 JA-triazol- -1-ylmethyl)-2(1H)- naphtho[2 1-bJfuranone,
(2) 1,2-dihydro1,1 ~d|methyl-2 -0X0-8-(1H-1,2,4-triazol- 1-ylmethyl)naphtho[2 1 -bl-furan-7-
carbonitrile, :
(3) 1,2-dihydro-1,1- dlmethyl-2 -0X0-8-(1H-1,2,4-triazol- 1-ylmethyl)naphtho[2,1-b]—furan-?—
carboxamide,
(4) 1,2-dihydro-1,1 -dimethyl-Z-oxo-B—[di(1 H-1,2,4-triazol-1 —)f/l
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)methyllnaphtho[2,1-b]-furan-7-carbonitrile, ’

(y) The compounds of formula | as defined in EP-A-354 689, especially

1) 4-[2-(4-cyanophenyl)-3 -(1,2,4-triazol- -1-yl)propyllbenzonitrile,

(2) 4-[1-(4-chlorobenzyl)-2- -(1,2,4~triazol- -1-yl)ethyl] benzonitrile,

(8) 4-[2-(1,2,4-triazol-1- yl) 1- (4-trlﬂuoromethyl]benzyl)ethyl]benzonltrlle

(4) 4-[2-(1,2,4-triazol- 1-yl) -1-(4- [trlﬂuoromethoxy]benzyl)ethyl]benzomtnle

(z) The compounds of formula (1) as defined in EP-A-354 683, especially

(1) 6-[2-(4-cyanophenyl)- 3 ~(1,2,4-triazol-1-yl)- -propyl]nicotinonitrile,

(2) 4-[1-(1,2,4-triazol-1-y}- methyl)—2 -(5- [trlﬂuoromethyl]pyrld-2-yl)ethyl]benzonrtrlle
Examples of steroidal .aromatase inhibitors that may be mentioned are:

(aa) The compounds of formula I as defined in EP-A-181 287. These are especially the

\

compounds of formula [

0]

OR -
wherein R is hydrogen, acetyl heptanoyl or benzoyl. An mdwndual compound from that
group that may be given specxal mention is: ;

(1) 4-hydroxy-4- androstene-3 ,17-dione. :

(ab) The compounds as deflned in the claims of U.S. Pat. No 4,322,416, especxally 10-
(2-propynyl )-oestr-4-ene—3 17-dione. ' _—

(ac) The compounds as defined in the claims of DE-A-3 622 841, especially 6-
methyleneandrosta-1,4-diene-3,17-dione. .

(ad) The compounds as defined in the claims of GB-A-2 17 1100, especially 4-amino-
androsta-1,4,6-triene-3,17-dione. x

Also: (ae) androsta-1,4,6-triene- 3,17-dione.

The content of the patent applications mentioned under (a) to (z) and (aa) to (ad),
especially the subgroups of compounds dlsclosed therein and the individual compounds
disclosed therein as examples, have been incorporated by reference into the disclosure
of the present appllcatton .

The general terms used hereinbefore and hereinafter to define the compounds have
the following meanings:
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Organic radicals designated by the term "lower" contain up to and including 7,
preferably up to and including 4, carbon atoms.

Acyl is especially Iowér alkanoyl.

Aryl is, for example, phenyl or 1- or 2- -naphthyl, each of which is unsubstituted or
substituted by lower alkyl, hydroxy, lower alkoxy, lower alkanoyloxy, amino, lower
alkylamino, di-lower alkylamino, lower alkanoylamino or by halogen

Pharmaceutically acceptable salts of the above- mentiofied compounds are, for
example, pharmaceutically acceptable acid addition salts or pharmaceutxcally acceptable
metal or ammonium salts. ‘

Pharmaceutically acceptable acid addition salts are especially those with suitable
inorganic or organic acids, for example strong mineral acids, such as hydrochloric acid,
sulfuric acid or phosphoric acid, or organic acids, especially aliphatic or aromatic
carboxylic or sulfonic acids, for example formic, acetic, propionic, succinic, glycolic, lactic,
hydroxysuccinic, tartaric, citric, maleic, fumaric, hydroxymaleic, pyruvic, phenylacetic,
benzoic, 4-aminobenzoic, anthranilic, 4-hydroxybenzoic, salicylic, 4-aminosalicylic,
pamoic, gluconic, nicotinic, methanesulfonic, ethanesulfonic, halobenzenesulfonic, p-
toluenesulfonic, naphthalenesulfonic, sulfanilic or cyclohexylsulfamic acid; or wnth other
acidic organic substances, for example ascorbic acid. Pharmaceutlcally acceptable salts
may also be formed, for example with amino acids, such as arginine or lysine.

Compounds containing acid groups, for example a free carboxy or sulfo group, can
also form pharmaceutically acceptable metal or ammonium salts, such as alkali metal or
alkaline earth metal salts, for example sodium, potassium, magnesnum or calcium salts,
also ammonium salts derived from ammonia or suitable organic amines. Them come into
consideration especially aliphatic, cycloaliphatic, cycloaliphatic-aliphatic or araliphatic
primary, secondary or tertiary mono-, di- or poly-amines, such as lower alkylamines, for
example di- or tri- ethylamlne hydroxy-lower alkylamines, for example 2- .
hydroxyethylamine, bis(2- hydroxyethyl)amine or tris(2- -hydroxyethyl)amine. ‘basic aliphatic
esters or carboxylic acids, for example 4-aminobenzoic acid 2- -diethylaminoethy! ester,
lower alkyleneamines, for .example 1-ethylpiperidine, cycloalkylamines, for example
dicyclohexylamine, benzylamines, for example N N'-dibenzylethylenediamine; also
heterocyclic bases, for example of the pyridine type, for example pyridine, collidine or
quinoline. If several acidic, or basic groups are present, mono- or poly-salts can be
formed. Compounds according to the invention having an acidic and a basic group may
also be in the form of internal salts, i.e. in the form of zwitterions and another part of the
molecule in the form of a normal salt. X

In the case of the above-mentioned individual compounds the pharmaceutically
acceptable salts are included in each case insofar as the lndlwdual compound is capable
of salt formation.
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The compounds Iisteci including the individual compounds mentioned, both in free
form and in salt form, may also be in the form of hydrates, or their crystals may lnclude
for example, the solvent used for crystallisation. The present invention relates also to all
those forms. '

Many of the above-méntioned compounds, including the individual compounds
mentioned, contain at least one asymmetric carbon atom. They can therefore occur in the
form of R- or S-enantiomers and as enantiomeric mixtures thereof, for example in the
form of a racemate. The present invention relates to the usé of all those forms and to the
use of all further isomers, 'and of mixtures of at least 2 i Isomers, for example mixtures of
diastereoisomers or enantiomers which can occur when there are one or more further
asymmetric centres in the' molecule. Also included are, for example, all geometric
isomers, for example cis- and trans-isomers, that can occur when the compounds contain
one or more double bonds.

The daily doses requnred for the present invention depénd entirely on the type of
aromatase inhibitor that is used. Some inhibitors are mare active than others and hence
lower amounts of the former inhibitors could be used. The particular patient also
determines dosage levels,

Typically, the amount of aromatase inhibitor may be selected from amounts that lower
estrogen levels to post-menopausal levels in a female. For example the amount of
aromatase inhibitor may be selected from amounts that lower the level of estrogen to
about 100 pmol/L or less as measured by standard i Immunoassay techniques. These
techniques are well known to those skilled in the art. )

Examples of preferred suitable dosages are as follows. When the aromatase inhibitor
is letrozole, it is preferably administered in a daily dose of from ébout 2.5 mg to about 5.0
mg. When the aromatase inhibitor is anastrozole, preferably, it is administered in a daily
dose of from about 1 mg to about 2 mg. When the aromatase inhibitor is vogozole, the
preferred daily dose is from about 2 to about 4 mg. Exemestane is preferably
administered in a daily dose of about 25 mg.

Preferred is a total of 2 to 10 daily doses of the aromatase inhibitor with
administration starting on any of days 1 to 5 of the menstrual cycle, where the female is
ovulating. Most preferably the daily doses of the aromatase inhibitor comprise five daily
doses.

The FSH used may be any of the commercially available products, the majority of
which are produced by recombinant means. FSH may also be used in a form, WhICh
includes LH (Luteinizing Hormone). .

The dosages for FSH may range from about 25 to about 600 units daily or its
equivalent in other delivery forms with the period of adminiétration being from about 1 to
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about 15 days. The FSH may bé administered simultaneously, consecutively, with or
without a gap or with some dosage overlap. ‘

Other types of ovulato‘ry infertility which may be treated in accordance with the
present invention may inclﬁde endometriosis, cervical mucq"s abnormalities, older
patients, increased baseline FSH concentration, elevated FSH concentration, and low
male sperm count requiring [UI (intrauterine insemination) or TDI (therapeutic donor
insemination) in which aug’menting ovulation in the female partner is indicated.
Pharmaceutical Formulations ;

The pharmaceutical compositions that can be prepared‘ according to the invention are
compoasitions for enteral, such as peroral or rectal administration, also for transdermal or
sublingual administration, and for parenteral, for example infravenous, subcutaneous and
intramuscular, administration. Suitable unit dose forms, especially for peroral and/or
sublingual administration, %or example dragees, tablets or capsules, comprise preferably
from approximately 0.01 mg to approximately 20 mg, especially from approximately 0.1
mg to approximately 10 mg, of one of the above-mentioned compounds or of a
pharmaceutically acceptable salt thereof, together with pharmaceutically acceptable
carriers. The preferred form of administration is oral. The p:roportion of active ingredient
in such pharmaceutical compositions is generally from appfoximately 0.001% to
approximately 60%, preferably from.approximately 0.1% to approximately 20%.

Suitable excipients for pharmaceutical compositions for oral administration are
especially fillers, such as éugars, for example lactose, saccharose, mannitol or sorbitol,
cellulose preparations and/or calcium phosphates, for exarﬁple tricalcium phosphate or
calcium hydrogen phosphéte, and binders, such as starches, for example corn, wheat,
rice or potato starch, gelaﬁn, tragacanth, methylcellulose aﬁd/or hydroxypropylcellulose,
disintegrators, such as thé above-mentioned starches, also carboxymethyl starch, cross-
linked polyvinylpyrrolidqné; agar, alginic acid or a salt thereof, such as sodium alginate,
and/or cellulose, for example in the form of crystals, especially in the form of
microcrystals, and/or flow regulators and lubricants, for example silicic acid, taic, stearic
acid or salts thereof, such:as magnesium or calcium stearate, cellulose and/or
polyethylene glycol. ] _

Dragee cores can be brovided with suitable, optionally énteric, coatings, there being
used inter alia concentrated sugar solutions which may comprise gum arabic, talc,
polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, or coating solutions in
suitable solvents or solvent mixtures, or, for the preparation of enteric coatings, solutions
of suitable celiulose preparations, such as acetylcellulose phthalate or
hydroxypropylmethylcellulbse phthalate.

Other orally administrable pharmaceutical compositions are dry-filled capsules

consisting of gelatin, and also soft sealed capsules consisting of gelatin and a plasticiser,
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such as glycerol or sorbitol. The dry-filled capsules may contain the active ingredient in
the form of granules, for example in admixture with fillers, such as lactose, binders, such
as starches, and/or glidants, such as talc or magnesium stearate, and, if desired,
stabilisers. In soft capsules the active ingredient is preferably dissolved or suspended in
suitable oily excipients, such as fatty oils, paraffin oil or hqund polyethylene glycols, to
which stabilisers and/or ant|~bacter|al agents may also be added. There may also be used
capsules that are easily bltten through, in order to achieve by means of the sublingual
ingestion of the active ingredient that takes place as rapid aAn action as possible.

Suitable rectally or fransvaginally administrable pharmaceutical compositions are, for
example, suppositories thét consist of a combination of the active ingredient with a
suppository base. Suitable: suppository bases are, for example, natural or synthetic
triglycerides‘, paraffin hydrocarbons, polyethylene glycols or: higher alkanols. There may
also be used gelatin rectal capsules, which contain a combi‘nation of the active ingredient
with a base material. Suitable base materials are, for example, liquid triglycerides,
polyethylene glycols or paraffin hydrocarbons.

Suitable formulations for transdermal administration comprlse the active ingredient
together with a carrier. Advantageous carriers include absorbable pharmacologically
acceptable solvents that serve to facilitate the passage through the skin of the host.
Transdermal systems are usually in the form of a bandage that comprises a support a
supply container containing the active ingredient, if necessary together with carriers,
optionally a separatmg device that releases the active ingredient onto the skin of the host
at a controlled and established rate over a relatively long period of time, and means for
securing the system to the skin. ‘

Suitable for parenteralf administration are especially aqueous solutions of an active
ingredient in water-solublé form, for example in the form of a water-soluble salt, and also
suspensions of active ingr;edient, such as corresponding oily injection suspensions, there
being used suitable lipophilic solvents or vehicles, such as fatty oils, for eﬁ?g}nple sesame
oil, or synthetic fatty acid gésters, for example ethyl oleate, or triglycerides, or aqueous
injection suspensions that. comprise viscosity-increasing substances, for example sodium
carboxymethylcellulose, sgrbitol and/or dextran, and, optioqélly, stabilisers.

Dyes or pigments may be added to the pharmaceutical:.compositions, especially to
the tablets or dragee coatings, for example for ldentlflcatlon purposes or to indicate
different doses of active lngredlent

The pharmaceutical compositions of the present invention can be prepared in a
manner known per se, for example by means of conventional mixing, granulating,
confectioning, dissolving or lyophilising processes. For example, phafrmaceutical
compositions for oral administration can be obtained by combining the active ingredient

with solid carriers, optionally granulating a resulting mixture, and processing the mixture
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or granules, if desired or necessary after the addition of suitable excipients, to form

tablets or dragee cores.

Examples

The invention that is claimed is described in detail in the following Examples, which

are intended merely to illustrate the invention, and in no way to represent a limitation

thereof.

Example 1

i

In this example the use of the Al, letrozole, for ovulation induction in 10 patients who

either failed to ovulate (n

=:;.’>) or ovulated with an endometrial thickness <5 mm (n=7)in

response to CC administration was examined. In all patientS, letrozole treatment was

given orally, at least two months after the last CC cycle, in a dose of 2.5 to 5mg/day, from

days3to7or5109 of the menstrual cycle. HCG 10,000 1U was given to all except one

patient to trigger ovulation; Ten patients completed 12 cyclgs (one patient completed

three cycles). Ovulation occurred in 9 cycles (75%

(40%). The data is presented in Table 1 below.

) and pregnancy in 4 out of 10 patients

Table 1
Age Dayof | Follicles Endometrial Estradiol LH
HCG >1.5Cm Thickness ondayof | on day of
admin.| On day of {Cm.) HCG admin. HCG
HCG admin. (pmol) admin.
. (IU/L)
Mean 334 15 2 0.8 1036 16
Range | 28-40 11-18 1-3 0.6-0.9 107-2347 3.1-66
Median | 33.5 15 2 0.8 988 7.8

B

T
i
.

From the above-mentioned data, the use of letrozole for obtaining multiple follicles in

ovulation induction protocols appears to be effective.

.

S

Example 2 :

Eight patients with unéxplained infertility undergoing intrauterine insemination (1UI)
received hFSH (human FSH) from cycle day 3 and were considered poor responders (<3
dominant follicles) during 16 FSH-only cycles. Subsequentl:y, they were offered letrozole
2.5 mg/day from days 3 to 7 of the menstrual cycle with FSH (50-225 1U/day) starting on
day 7. HCG (10,000 IU) was given when leading follicles wéare >2 cm followed by IUL. The
mean + 8D age and duration of infertility were 36.5 + 2.96 and 4.6 + 1.2 years,
respectively. The data appears in Table 2 below. '
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Table 2

FSH only Letrozole + FSH P

(16 cycles) (8 cycles) value
FSHI cycle (U) | 1469 + 498 603 + 510 <0.05
Stimulation days/ cycle 91+3 68 +24 NS
Day of HCG administration 122 +29 13.3 +2.1 NS
Number of mature follicles 1.88+0.7 - 3.5 + 1.3 <0.05
E2 on HCG day (pmol/L)- 1893 + 1066 1689 + 1044 NS
E2/mature follicle on HCG 1097 + 557 483 + 259 <0.05
day (pmol/L) i
Endometrial thickness on 0.92+0.15 0.93 +0.14 NS
HCG day (cm)
LH on HCG day (1U/L) 147 +13.2 10.4 +8.5 NS

NS = Not significant

During letrozole + FSH cycles two pregnancies were aéhievéd (25%). In this
example, a potential benéfit of letrozole for improving ovarian response to FSH in poor
responders is shown. The dose of FSH was significantly reduced as compared with

administration of FSH alone and the number of mature follicles was significantly
increased.

Example 3 . )

Fifteen patients who either failed to ovulate (6 cycles) o:r ovulated with an endometrial
thickness <5 mm (24 cycles) in response to CC and who di& not conceive were given
letrozole orally, at least two months after the last CC cycle, ;in a dose of 2.5 to 5mg/day,
from day 3 to 7 or 5 to 9 of the menstrual cycle. HCG 10,00b IU was given to trigger
ovulation. CC was given in a dose of 50-100 mg on days 3-7 or 5-9.

Fifteen patients completed 17 letrozole cycles. Ovulation occurred in 13 cycles (T7%)

and pregnancy in 5 out of 15 patients (33%). The following table shows summary of CC
and letrozole cycles. i i

Table 3

Mean Range Median
Treatment |Letrozole] CC P |Letrozole] CC Letrozole | CC
Day of hCG 14.5 126 | S 11-18 | 11-16 15 12
administration :
Number of Days from | 6.7 44 | S 2-9 27 7 4
last letrozole tablet to i
HCG day )
Endometrial Thickness 0.8 05 | 8| 0611|0408 0.8 0.4
Cm.) ' :
Follicles > 1.5 Cm on 2.4 1.9 | NS 1-3 1-5 2 2
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'

Table 3

Mean Range Median
Treatment Letrozole] CC | P [Letrozole CC Letrozole | CC
day of hCG
administration
Estradiol (pmol/L) on 1016 2145 | S |107-2347(362-52710 901 1668
day of hCG i !
administration .
Estradiol per mature o392 1278 | S 107-837 |177-2404] 289 1486
follicle (pmol/L) ,
LH on day of hCG 16 16 |NS| 3.1-66 3-66 8.2 8
administration (1U/L)

P value (<0.005 = significant) S = Significant NS = Not Significant

These results illustrate the improvement letrozole offers over CC.
Example 4 .

This was a controlled study that included prospectively two study groups who
received letrozole, 2.5 mg(day from day 3 to 7 of the menstrual cycle, in addition to FSH,
and two control groups received FSH only. The study groups included 15 PCOS patients
and 12 unexplained infertility patients. The control groups cbnsisted of 25 PCOS patients
and 55 unexplained infertility patients. All patients received fecombinant or highly purified
FSH (50-150 1U/day starting on day 3 to 7 until day of hCG (10,000 1U) that was given
when 2 leading follicles were >2 cm). The FSH regimen was based on the patient's
clinical profile. Patients were not randomized. Al patients had intrauterine insemination.
There was no statistically significant difference between the study and control groups as
regards age, weight, infertility duration, number of prior insemination cycles, semen
parameters or type of FSH. '

The FSH needed wagstatistically significantly lower when letrozole was used in both
study groups compared with the control groups. However, there was no significant
difference, in number of follicles >1.8 cm., endometrial thickness, LH level orday of HCG
administration. Estradiol level was statistically significantly lower in letrozole/FSH cycles
but still in the normal physiological range. Pregnancy rate was (20%) in both PCOS study
and control groups. In the"unexplained infertility groups, pregnancy rate was 25% in the
study group versus 18% in the control group. The difference was not significant.

It would seem that inhibition of estrogen synthesis by Al in the early part of the
menstrual cycle would release the estrogenic negative feedback resulting in an increase
in gonadotropin secretion. Moreover, by inhibiting the conversion of androgens into
estrogens, the accumulating androgens may increase follicular sensitivity to FSH through
amplification of FSH receptor gene expression. This example demonstrates the result of
applying Al to improve the response to FSH without having antiestroéenic effects as seen
with clomiphene citrate. Such treatment offers a decrease in the expense of gonadotropin
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treatment and provides a therapy for low responders who require high FSH doses during
ovarian stimulation.

Table 4 i

PCOS PCOS unexplained | unexplained
infertility infertility
Treatment letrozole | FSH P value | Letrozole + FSH only P value
+ FSH only FSH

Pregnancy 20% 20% ns 25% : 18% ns
rate :

Total FSH 525 955 <0.05 585 : 1320 <0.05
dose/cycle '

(1IU) ‘

Day of hCG | 12 12 - ns 12 12 ns
admin.

Endometrial | 11.8 11.7 ns 11.5 : 12.1 ns
thickness '

(on HCG
_day) :

Follicle 3.7 3.6 ns 34 3.2 ns
(>1.8cm) on

hCG day : :

Estradiol on | 2010 3480 0.05 2130 3140 <0.05
hCG day '

mol/L)

Estradiol/ma | 543 967 0.05 626 969 <0.05
ture follicle ’

(pmol/L) ,

LHonhCG | 153 17.8 ns 16.3 . 18.3 ns
day (JU/L) '

ns = not significant
BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying figpres are meant to illustrate the pEesent invention and should
not be used to limit the invention in any way.

*In Figure 1 there is shfown a bar graph of pregnancy rate after intrauterine
insemination for patients réceiving a variety of fertility treatments including";h’e multiple
dose treatments of the preéent invention. ;

Figure 2 is a bar graplj illustrating pregnancy rate after timed intercourse, the patients
having undergone CC andi letrozole treatments, with a comparison with a patient group
that received no treatment.

DETAILED DESCRIPTION OF 'EI'HE DRAWINGS

In Fig. 1, there is shomfm pregnancy rates for 292 cycles of ovulation induction
(PCOS) or ovulation augmientation (unexplained infertility) for intrauterine insemination of
washed sperm (IUl) in the gReproductive Biology Unit of the Division of Reproductive
Sciences at the Universityiof Toronto during the year 2000. The data was collected
retrospectively and the women may have had one or more cycles of éach treatment or
more than one treatment. fNatural refers to no drug treatmént in 86 cycles, CC refers to
clomiphene citrate (50 to 1::00 mg per day for 5 days) in 82 cycles, LETROZOLE refers to

i
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letrozole (2.5 mg per day for 5 days) in 49 cycles, CC + FSH refers to clomiphene citrate
(50 to 100 mg per day for 5 days) plus recombinant follicle stimulating hormone injections
(75 to 150 IU per day) until administration of human chorionjc gonadotropin (hCG), and
LET + FSH refers to letrozole (2.5 mg per day for 5 days) plus recombinant follicle
stimulating hormone injections (75 to 150 1U per day) until admmlstratlon of hCG.
Pregnancy was defined as the presence of a gestational sac on ultrasound (clinical
pregnancy) and did not mclude chemical pregnancy (elevated HCG only).

In Fig. 2, there is shown pregnancy rates for 472 cycles of ovulation induction (PCOS
patients) or ovulation augmentation (unexplained infertility patlents) for timed intercourse
in the Reproductive Biology Unit of the Division of Reproductive Sciences at the
University of Toronto during the year 2000. The data was collected retrospectively and
the women may have had’one or more cycles of each treatment or more than one
treatment. Natural refers to no drug treatment in 112 cycles, CC refers to clomiphene
citrate (50 to 100 mg per day for 5 days) in 301 cycles, and LETROZOLE refers to
letrozole (2.5 mg per day fior 5 days) in 59 cycles. Pregnancy was defined as the
presence of a gestational sac on ultrasound (clinical pregnancy) and did not include
chemical pregnancy (elevated HCG only). ’

While the invention has been described with particular reference to certain
embodiments thereof, it wrll be understood that changes and modifications may be made
by those of ordinary skill in the art within the scope and spirit of the following claims.

In the claims, the word “comprising” means “including the following elements (in the
body), but not excluding others” the phrase “consisting of” means ‘excluding more than
traces of other than the recxted ingredients”; and the phrase “consisting essentially of’
means “excluding unspecified ingredients which materially affect the basic characteristics
of the composition”.

-
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CLAIMS

1.

10.

11.

12.

13.

14.

15.

A method of inducing ovulation in a female suffering from anovulatory infertility which
comprises administering to said female two or more daily doses of at least one
aromatase inhibitor. .

A method as claimed in Claim 1, wherein from 2 to 10 daily doses of the aromatase
inhibitor are administered.

A method as claimed in Claim 1, wherein the aromatase inhibitor is selected from
aromatase inhibitors having a half-life of about 8 hours to‘about 4 days.

A method as claimed in Claim 1, wherein the aromatase inhibitor is selected from
aromatase inhibitors having a half-life of about 2 days.

A method as claimed in Claim 1, wherein the aromatase lnhlbltor is selected from non-
steroidal and reversible aromatase inhibitors.

A method as claimed in Claim 1, wherein the aromatase inhibitor is administered orally.
A method as claimed in Claim 1, wherein the amount of aromatase inhibitor is selected
from amounts that lower estrogen levels to post-menopausal levels in a female.

A method as claimed in Claim 1, wherein the amount of aromatase inhibitor is selected
from amounts that lower estrogen levels to about 100 pmol/L or less as measured by
standard i lmmunoassay techniques.

A method as claimed in Claim 1, wherein the aromatase {nhibitor is letrozole and is
administered in a daily dose of from about 2.5 mgto about 5.0 mg.

A method as claimed in Claim 1, wherein the aromatase inhibitor is anastrozole and is
administered in a daily dose of from about 1 mg to about 2 mg.

method as claimed in Claim 1, wherein the aromatase lnhlbltor is vorozole and is
administered in a daily dose of from about 2 mg to about 4 mg.

A method as claimed in Claim 1, wherein the aromatase inhibitor is exemeStane and is
administered in a daily (jose of about 25 mgto 50 mg.

A method for augmenting ovulation in an ovulating female suffering from unexplained
infertility or another type of ovulatory infertility which comprlses administering to said
female two or more dally doses of at least one aromatase inhibitor early in one or more
menstrual cycles. .

A method as claimed in.Claim 13, wherein from 2 to 10 daily doses of the aromatase
inhibitor are administered starting on any of days 1 to 5 of the menstrual cycle.

A method as claimed in Claim 13, wherein the aromatase inhibitor is selected from
aromatase inhibitors having a half-life of about 8 hours to.about 4 days.
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A method as claimed in Claim 13, wherein the aromatasefinhibitor is selected from
aromatase inhibitors having a half-life of about 2 days.
A method as claimed in Claim-13, wherein the amount of aromatase inhibitor is selected

from amounts that lower estrogen levels to post-menopausal levels in a female.

A method as claimed in Clalm 13, wherein the amount of aromatase inhibitor is selected

from amounts that lower estrogen levels to about 100 pmoI/L or less as measured by
standard immunoassay techmques :

A method as claimed in Claim 13; wherein the aromatase inhibitor is selected from non-
steroidal and reversible aromatase inhibitors.

A method as claimed in Claim 13, wherein the aromatasej inhibitor is administered orally.
A method as claimed in Claim 13, wherein the aromatasez inhibitor is letrozole and is
administered in a daily dose of from about 2.5 mg to about 5.0 mg.

A method as claimed in Claim 13, wherein the aromatase inhibitor is anastrozole and is
administered in a daily dose of from about 1 mg to about 2 mg.

A method as claimed in Claim 13, wherein the aromatase inhibitor is vorozole and is
administered in a daily dose of from about 2 mg to about 4 mg.

A method as claimed in Claim 13, wherein the aromatase inhibitor is exemestane and is
administered in a daily dose of about 25 mg to about 50 mg.

A method of substantially reducing dosage levels of follicle stimulating hormone (FSH) for
administration to a female undergoing infertility treatment which comprises administering
a combination of two or more daily doses of at least one éromatase inhibitor (Al) with a
plurality of daily doses of follicle stimulating hormone (FSH).

A method as claimed in Claim 25, wherein daily doses Al and FSH are administered

sim ultaneously or consecutlvely or consecutively with a gap or with some overlap.

A method as claimed in Claim 25, wherein the dally dose of follicle stimulafing hormone
ranges from about 25 to about 600 units or an equivalent dosage in another form of
administration. :

A method as claimed in Claim 25, wherein the aromatase inhibitor is selected from
aromatase inhibitors having a half-life of about 8 hours to about 4 days.

A method as claimed in Claim 25, wherein the aromatase inhibitor is selected from
aromatase inhibitors having a half-life of about 2 days.

A method as claimed in Claim 25, wherein the amount of ‘aromatase inhibitor is selected
from amounts that lower estrogen levels to post-menopausal levels in a female.
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A method as claimed in Clalm 25, wherein the amount of aromatase inhibitor is selected
from amounts that lower estrogen levels to about 100 pmol/L or less as measured by
standard immunoassay technlques )

A method as claimed in Claim 25, wherein the aromatase inhibitor is selected from non-
steroidal and reversible aromatase inhibitors.

A method as claimed in Claim 25, wherein the aromatase; inhibitor is administered orally.
A method as claimed in Claim 25, wherein the aromatase, inhibitor is letrozole and is
administered in a daily dose of from about 2.5 mg to about 5.0 mg and the daily dose of
follicle stimulating hormone ranges from about 25 to about 600 umts or an equivalent
dosage in another form of administration.

A method as claimed in Claim 25, wherein the aromatase’ inhibitor is anastrozole and is
administered in a daily dose of from about 1 mg to about 2 mg and the daily dose of
follicle stimulating hormone ranges from about 25 to about 600 units or an equivalent
dosage in another form of administration.

A method as claimed in Claim 25, wherein the aromatase inhibitor is vorozole and is

administered in a daily dose of from about 2 mg to about 4 mg and the daily dose of
follicle stimulating hormone ranges from about 25 to about 600 units or an equivélent
dosage in another form of administration. ‘

A method as claimed in Claim 25, wherein the aromatase inhibitor is exemestane and is
administered in a daily dose of about 25 mg to about 50 mg and the daily dose of follicle
stimulating hormone ran:ges from about 25 to about 600 units or an equivalent dosage in
another form of administration. ‘

A method of increasing response to a follicle stimulating hormone from a female who is a
poor responder to follicle stimulation, which comprises administering a combination of
two or more daily doséstor at least one aromatase inhibitor (Al) with a plyrdlity of daily
doses of follicle stimulating hormone (FSH).

A method as claimed in Claim 38, wherein separate daily'doses Al and FSH are
administered simultaneously or consecutively or with some overlap.

A method as claimed in élaim 38, wherein the daily dose of follicle stimulating hormone
ranges from about 25 to:about 600 units or an equivalent'dosage in another form of
administration. .

A method as claimed in Claim 38, wherein the aromatase inhibitor is selected from
aromatase inhibitors ha\)ing a half-life of about 8 hours to about 4 days.

A method as claimed in Claim 38, wherein the aromatase inhibitor is selecfed from
aromatase inhibitors having a half-life of about 2 days.
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A method as claimed in Claim 38, wherein the aromatase inhibitor is selected from non-
steroidal and reversible aromatase inhibitors. A

A method as claimed in Claim 38, wherein the amount of aromatase inhibitor is selected
from amounts that lowef‘estrogen levels to post-menopausal levels in a female.

A method as claimed in Claim 38, wherein the amount of aromatase inhibitor is selected
from amounts that lower the level of estrogen to about 100 pmol/L or less as measured
by standard immunoassay techniques. ‘

A method as claimed in Claim 38, wherein the aromatase inhibitor is ‘administered orally.
A method as claimed in Claim 38, wherein the aromatase inhibitor is letrozole and is
administered in a daily dose of from about 2.5 mg to about 5.0 mg and the daily dose of
follicle stimulating hormone ranges from about 25 to about 600 units or an equivalent
dosage in another form of administration.

A method as claimed in Claim 38, wherein the aromatase'inhibitor is anastrozole and is
administered in a daily dose of from about 1 mg to about 2 mg and the daily dose of
follicle stimulating hormone ranges from about 25 to about 600 units or an equivalent
dosage in another form of administration.

A method as claimed in Claim 38, wherein the aromatase inhibitor is vorozole and is
administered in a daily dose of from about 2 mg to about 4 mg and the daily dose of
follicle stimulating hormone ranges from about 25 to about 600 units or an equivalent
dosage in another form of administration. ‘

A method as claimed in Claim 38, wherein the aromatase lnhlbltor Is exemestane and is
administered in a daily dose of about 25 mg to about 50 mg and the daily dose of follicle
stimulating hormone ranges from about 25 to about 600 umts or an equivalent dosage in
another form of administration.

A pharmaceutical prep‘aration for treating infertility in a female comprising.tvo or more
daily doses of a composition comprlsmg an effective amount for inducing or augmenting
ovulation of an aromatase inhibitor together with a pharmaceutlcally acceptable carrier.
A two component pharmaceutlcal preparation for treating infertility in a female comprising
two or more daily doses of an aromatase inhibitor together with a pharmaceutically
acceptable carrier in combination with a plurality of daily doses of follicle stimulating
hormone together with a pharmaceutically acceptable carrier.

The use of two or more daily doses of an aromatase inhibitor for treating infertility ina
female, each dose compnsmg an effective amount of an aromatase inhibitor for inducing
or augmenting ovulation,

i
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The use of two or more daily doses of an aromatase inhibitor in combination with a
plurality of daily doses of follicle stimulating hormone for treating infertility in a female
wherein the amount of follicle stimulating hormone is substantially reduced as compared
with the use of follicle stimulating hormone on its own.

The use of two or more daily doses of an aromatase inhibitor in combination with a
plurality of daily doses of follicle stimulating hormone for treating a female who is a poor
responder to follicle stimulation to increase follicle production.

The use of two or more daily doses of an aromatase inhibitor in the preparation of a
medicament for the treatment of infertility in a female.

The use of two or more daily doses of an aromatase inhibitor in combination with a

plurality of daily doses of follicle stimulating hormone for treating infertility in a female.
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ABSTRACT . .

A method of inducing ovulation in a female suffering from anovulatory infertility which
comprises administering to said female two or more daily doses of at least one aromatase
inhibitor. A method for augmenting ovulation in an ovulating female suffering from
unexplained infertility or another type of ovulatory infertility wlwiich comprises administering to
said female two or more dail'y doses of at least one aromatase inhibitor early in one or more
menstrual cycles. A method;‘of substantially reducing dosagé levels of follicle stimulating
hormone (FSH) for administration to a female undergoing infertility treatment which
comprises administering a cbmbination of two or more daily doses of at least one aromatase
inhibitor (Al) with a plurality of daily doses of follic!e stimulating hormone (FSH). A method of
increasing response to a follicle stimulating hormone from a female who is a boor responder
to follicle stimulation, which comprises administering a combination of two or more daily
doses or at least one aromatase inhibitor (Al) with a plurality of daily doses of follicle
stimulating hormone (FSH). Also disclosed are related pharmaceutical preparations and
uses.
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