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TITLE

Single Dose Aromatase Inhibitor for Treating Infertility
FIELD OF THE INVENTION

This invention relates fo the use of a single dose of aromatase inhibiters (Als) for
inducing and augmenting ovulation in females with anovulatary infertility or unexplained
infertility. Also described is the use of Als together with foliicle stimulating hormone (FSH)
for improving response to controfled ovarian hyperstimulation. Also disclosed are
pharmaceutical formulations, which comprise the aromatase inhibitors and methods for
administering them 1o females.
BACKGROUND OF THE INVENTION

In women with WHO type Il anovulatory infertility such as polycystic ovary syndrome
(PCOS), the treatment of first choice for the induction of ovulation is an anti-estrogen. The
most commonly used drug is clomiphene cifrate (CC). However, 20 to 25 percent of
women do not ovulate with CC. In addition, clinical data reveal a discrepancy between
ovufaﬁon 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-esfrogenic mechanism of action of CC resulting in long-lasting esfrogen
receptor depletion. Thus, CC may have a negative effect on the quality and quantity of
cervical mucus®, on endometrial development’, and on other as yet undetermined fertitity
factors since CC is accurnulated in the body as a result of its long half-iife®,

in CC fatlures, gonadotropin preparations such as human menopausal gonadofropin
(hMG) or pure follicle stimulating hormone (FSH) have been used as a second-line
treatrnent for ovulation induction. In women with polycystic ovary syndrome, because of
the high sensitivity of the ovaries to gonadotropin stimulation, treatment with RMG or pure
FSH is difficult to control and characteristically induces multiple follicles. The resultis a
high frequency of multiple pregnancies and increased risk of ovarian hyperstirnulation
syndrome (OHSS)®. Therefore, a simple oral freatment 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 oh ovulation rates, CC therapy Is widely
administered to women with unexplained infertility, often without uttrasound monitoring, in
order to induce the development of multiple follicles”. The use of CC in these women may
be unsuccessful because of antiestrogenic effecis on endometrial development. A recent
study has prospectively applied morphometric analysis of the endometrum, which is 2
quantitative and objective technique to study the effect of CC on the endometriumin a
group of normal women. In this study, CC was found to have a deleterious effect on the
endometriurn, 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 CC before it is finally determined that the anti-esirogenic effecis
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 ovulatory
women, in whom frequent cycle monitoring is difficult, is also required.

The induction of ovulation constitutes a vital part of infertility management.
Unforfunately, most current therapeutic approaches for induction of ovu!ationl 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 twe 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

It is believed that the 2 isomers of CC exert efther 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 (E2)™. In women with PCOS,
CC-induced ovulation was accompanied by increased secretion of LH and FSH with
enhanced estrogen secretion. increased LH pulse ampilitude after CC, fogether with
decreased pituitary sensitivity to 2 GnRH bolus, suggested that CC acted predominantly
on the hypothalamus to cause release 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 level of the pituitary and/or
the ovary. In particular, the ovarian actions of CC have not been widely appreciated™®.
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 fo overceme the antiestrogenic effect of CC. One approach has been fo
administer estrogen concomitantly during CC freatment fo attain high estrogen levels to
overcome the an;ﬁestrogenic effect of CC. Some investigators have reported success with
this approach'” while others fave reported no benefit™ or even a deleterious effect of
esfrogen administration®®. Another gpproach to reduce adverse effects has been to
administer CC earlier duting the menstrual cycle rather than starting on day 5%, in the
hopes of aliowing the anti-esirogenic 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 have proved to be completely successful in avoiding the
peripheral antiestrogenic effects of CC. In addition to a discrepancy between ovulation
and pregnancy rates with CC freatment, 20% to 25% of anevulatory 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 multipie 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 ovilation induction.
Aromatase Inhibitor

A group of highly selective Als has been approved for use in postmenopausal women
with breast cancer o 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 rapid!y”. In addition, since no estrogen receptor down-regulation oceurs,
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 eonversion 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, and in malignant breast fumors. 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 CYP18%.
Aromatase catalyzes the conversion of androgens to estrone (E;), which is further
converted to the potent estrogen estradiol (€;) by the enzyme 17R8-HSD type 1 in the
granulosa cell.
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 (fype ! inhibitors) and non-steroidal inhibitors (type i inhibitors). Type | steroidal
aromatase inhibitors are ali derivatives of androstenedione that act as 2 false substrate
and bind irreversibly to the androgen-binding site with continuing freatment. For this
reason, they are also called suicide Inhibliors. 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 worldwide
#_Type ll non-steroidal aromatase inhibitors exert their function through binding to the
heme moiefy of the cytochrome P450 enzyme. The first of these Inhibltors fo be used
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clinically was aminoglutethimide, which induces a medical adrenalectomy by inhibiting
many other enzymes involved In steroid blosynﬂ'xesis27 . Although aminoglutethimide is an
effective hormonal agent in posimenopausal 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 resulis in 8-156% of patients stopping treafment. ‘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
infiibitors were not able fo completely inhibit aromatase activity in premenopausal
patienis®.

Aromatase inhibitors such as anastrozole, ZN 1033, (Arimidex®), letrozole, CGS
20267, (Femarae’) and vorozole (Rivizor'&) are selective Als, available for dlinical use in
Nortir America and other parts of the world for treatment of postmenopausal breast
cancer. These friazole (antifungal) derivatives are reversible, competitive Als, which are
highly potent and selective (104, 106)®, Their intrinsic potency is considerably greater
than fhat of aminogiutethimide, and at doses of 1-6 mgfday, inhibit estrogen levels by
97% to >39%. This level of aromatase inhibition results in estradiol concentrations below
detection by most sensitive immunoassays. The high affinity of Als for aromatase is
thoughi 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 4, of approximately 80 hr (range, 30-60 hr). They are
cleared from the systemic circulation mainly by the liver. Another Al available
commercially is exemestane (Aromasin™). ' '

In animal studies, letrozole resulted in increased FSH and LH when given to mature
female rats and about a 30% increase in ovarian weight™. In the bonnet monkey,
freatment with arormatase inhibitors to induce estradiol deficiency led to development of
muttiple normal Graafian folllcles in vivo, and normal response of granulosa and theca
cells to gonadotropins in vitro®. In vivo data desciibe a continuum of inhibition of
aromatase, with aminoglutethimide (80%), vorozole (§3%), anastrozole (97%), and
letrozole (98.5%) displaying increasing potency and spacificity™. Letrozole has an ICs; of
11.5 nM in vifro and EDs, of 1-3 pg/kg In vivo when given orally. The disposition of orally
administered letrozole in healthy postmenopausal women is characterized by steady-
state plasma concentrations in 4 to 8 hours, and a half-life of approximately 45 hours. The
absolute systemic biocavailability of letrozole after oral administration was 100% compared
with the same dose given intravenously™. Doses up to 30 mg have been well tolerated™,
The lethal dose in mice and rats is approximately 2000 mg/kg. There is no experience in
humans with an overdose of letrozole™,

The success of aromatase Inhibition by letrozole in inducing ovulation in women with
PCOS has been reported . In & series of 10 patients with PCOS who either failed to
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ovulate (n=4) or ovulated with an endomeltrial thickness < 5 mm (n=6) in response o CC
administration, ovulation occurred in 7 of the 10 letrozole treated cycles {70%}), with
clinical pregnaney in 2 patients and chemical pregnancy in one patient. The mean
number of mature follicles was 2.6, ranging from 1 to 4 follicles in the 7 ovulatory cycles.

§  The mean level of estradiol on the day of hCG administration was 1076 pmol/L with mean

" estradiol per follicle of 378 pmol/L. This esiradiol level allowed the growth of the

endometrium to an adequate thickness that ranged from 0.7 cm to 0.9cm on the day of
hCG administration, showing the absence of antiestrogenic effects as seen with CC.

In a second study, comparable success of letrozole in inducing ovulation in 12

10 women with PCOS women, in addition to success in augmenting ovulation in a group of
10 owvulatory women. Patlents in both groups fried CC in prior treatment cycles with an
inadequate response. With letrozole treatment, ovulation occurred in 9 of 12 cycles (75%)
and pregnancy was achieved in 3 patients (25%) in the PCOS group. In the ovulatory
group, letrozole resulted in a mean number of 2.3 mature follicles and a mean

15 endomefrial thickness of 0.8 cm. Pregnancy was achieved in one patient (10%).

We have also sfudied the use of lefrozole in conjunction with FSH for confrofled
ovarian super ovulation in both ovulatory women with unexplained infertility and
anowulatory women with PCOS®, The use of letrozole was associated with a significantly
lower FSH dose required for achievement of adequate ovarian super ovifiztion. The

20  pregnancy rate and endometrial thickness with lefrozole and FSH treatment was similar io
FSH alone. We have also shown an improvement in ovarian response to ESH stimulation
with the use of letrozole in low responders during ovarian stimutation®,

In U.S. Patent No. 5,583,128 grented Dec. 10, 1996 to Bhatnagar, there is described
the use of aromatase Inhibitors for contraception in female primates of reproductive age

gk 25 without substantially affecting 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 primates as early as the next
cycle.

In U.S. Patent No. 5, 491, 136 granted Feb, 13, 1996 to Peet et 2i, the use of

30  aromatese inhibitors in the treatment of breast cancer is described.

The disclosures of all references referred to herein are incorporated herein by
reference.
SUMMARY OF THE INVENTION

The present invention mimice the action of CC, without depletion of estrogen

35  receplors, by administration of an aromatase inhibitor (Al) in the early part of the

mensirual cycle. This Is believed to result in release of the hypothalamic/pituitary axis
from esfrogenic negative feedback, thereby increasing gonadotropin secretion and
resulting in stimulation of ovarian follicles. In addition, a peripheral mechanism of action
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at the level of the ovary may also be present, secondary to prevention of androgen
conversion to estrogen and an increase in inira-ovarian androgen concentration. In the
prirate ovary, androgen has been shown to increase granulosa cell FSH receptors™® #!
(refs} thereby increasing ovarian responsiveness to FSH.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying figure is used to lliusirate the present invention and in no way to
represent a limitation thereof. Figure 1 is a plot of dosage vs. days for multiple and single
doses of lefrozole,

The present invention provides an improverment over the known multiple daily dose
administration of aromatase inhibitor for treating infertility in fernales. The single dose
provides a high initial dose of Al with a better or equal disappearance from the body as
compared with the multiple dose treatment during the critical fime for follicle recruitment
and stimulation. Usually this encompasses a period of about 7 days at the beginning of
the menstrual cycle. The single dose is more convenient and ensures betier patient
compliance. The amount of aromatase inhibitor that remains in the body in the single
dose form as compared with multiple dose form has been found to be about equivalent.
Reference may be had to the accompanying Figure 1, which illustrates lefrozole
remaining in the body for 10, 20 and 30 mg single doses of letrozole as compared with
five 2.5mg daily doses of lefrozole, calculated from the known 100% bicavailability of oral
letrozole and the half-life of 45 hours.

Thus the present invention provides a method of inducing ovulation in & fernale
suifering from anovulatory infertility which comprises administering to such a female a
single dose of at least one aromatase inhibitor (Al).

In another form the present invention provides a method for augmenting ovulation in
an ovulating female suffering from unexplained infertility or another type of ovulatory
infertility, which comprises administering to such a female, a single dose of at least one
aromatase inhibitor (Al}, early in one or more menstrual cycles.

In another aspect the invention provides a method of substantially reducing dosage
levels of follicle stimulating hormone (FSH) for administration to a female undergoing
infertility treafment which comprises administering a combination of & single dose of at
least one aromatase inhibitor (Al) with a plurality of daily doses of follicle stimulating
homone (FSH). .

The invention also provides a method of increasing response to follicle stimulating
hormone in a female who is a poor responder to follicle stimulation, which comprises
administering a combination of a single dose of at least one aromatase inhibitor (Af) with
a plurality of daily doses of follicle stimulating hormone (FSH).
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{n another aspect the invention provides a phammaceufical preparation for freating
infertility in & fermnale compiising a single dose of an aromatagse inhibitor for inducing or
augmenting ovulation fogether with a pharmaceutically acceptable carrier

Irt another aspect the invention provides a twe component phammaceutical
preparation for treating infertility in a female comprising a single dose 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.

In another aspect the invention provides for the use of a single dose of an aromatase
inhibitor for treating infertility in & female, each dose comprising an effective amount of an
aromatase inhibitor for inducing or augmenting evulation.

In another aspect the invention provides for the use of a single dose of an aromatase
inhibitor in combination with a plurality of daily doses of follicle stimulating hormone for
treating infedtility in & female wherein the amount of follicle stimulating hormone is
substantially reduced as compared with the use of follicle stimulating hormone on its own.

In another aspect the Invention provides for the use a single dose of an aromatase
inhibitor in combination with a plurality of daily dosss of follicle stimulating hormone for
treating a female who is a poor responder to follicle stimulation to increase follicle
production.

In another aspect the invention provides for the use of a single dose of an aromatase
infhibitor in the preparation of 2 medicament for the treatment of infertility in a female.

In another aspect the invention provides for the use of a single dose of an aromatase
infiibitor in combination with a plurality of daily doses of follicle stimulating hormone in the -
preparation of 2 medicament for the treatment of infertility in a female.

DETAILED DESCRIPTION OF THE INVENTION

The daily doses required for the present invention depend entirely on the type of
aromatase inhibifor that is used and the patient. Some Inhibitors are more acfive than
others and hence lower amounts of the former inhibitors may be used.

The aromatase inhibifor is selected from aromatase inhibitors having a half life of
about 8 hours o about 4 days, more preferably from aromatase inhibitors having a half
life of about 2 days. Most beneficial are those aromatase inhibitors selected from non-
steroidal and reversible aromatase inhibifors, 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 ‘

The aromatase inhibitors that have been found to be most useful of the commercialty
available forms are those in oral form. This form offers clear advantages over others,
including convenience and patient compliance. Preferred aromatase inhibitors of those
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that are commercially available include anasirozole, letrozole, vorozole and exemestane.
The Al exemestane is a steroidal inhibitor.

By “aromatase Inhibitors"” there are to be understood substances that inhibit the
enzyme aromatase (oestrogen synthetase), which is responsible for converting
androgens to oestragens.

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

By aromatase inhibitors there are 16 be understood especially those substances that
in a determination of the in vitro inhibition of aromatase activity exhibit (Csp values of 107
M or lower, especlally 16°® M or lower, preferably 107 M or lower and most especially 10°
M or lower.

The in vitro inkibifion of aromatase activity can be demonstrated, for example, using
the methods described in J. Biol. Chem. 249, £364 (1974) or in J. Enzyme Inhib. 4, 169
(1990). In addition, ICs; values for aromatase inhibition can be obtained, for example, in
vitro by & direct product isolation method relating to inhibition of the conversion of 4-'* G-
androstenedione to 4-** C-oestrone in hurman 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 8.01
mg/kg or less.

In vivo aromatase inhibition can be determined, for example, by the following method
[see J. Enzyme Inhib. 4, 179 (1890)]: androsienedione (30 mgrkg subcutaneously) is
administered on its own or tagether with a compound of the invention (orally or
subcutaneously) fo sexually immature female rats for a period of 4 days. Afier 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 reduced by the
simultaneous administration of the compound acsording fo the invention,

The following groups of compounds ate listed as examples of aromatase
inhibitors. Each individual group forms a group of aromatase Inhibifors that can be used
successfully in accordance with the present invention;

(a) The compounds of formulae | and I* as defined in EP-A~165 204, These are especially
the compounds of formula [
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wherein R, is hydrogen, lower alkyl; lower alkyl subsiituted by hydroxy, lower alkoxy,
lower alkanoyloxy, lower alkanoyl, amino, lower alkylamino, di-lower alkylamino, halogen,
sulfo, carboxy, lower atkoxycarbonyi, carbamoyl or by cyano; nitro, halogen, hydroxy,
lower alkoxy, lower alkanoyloxy, phenyisuifonyloxy, lower alkylsuifonyloxy, mercapto,
lower alkylthlo, lower alkylsuifinyl, lower alkylsulfonyl, lower alkanoylthio, amino, lower
alkylamino, di-lower alkylamino, lower atkyleneamino, N-morpholino, N-thiermorpholino, N~
piperazino that is unsubstituted or lower alkyi-substituted in the 4-position, trilower
alkylammonio, sulfo, lower alkoxysuifonyl, sulfamoyl, lower alkylsulfamoyl, di-lower
alkylsulfamoi, formyf; iminomethyl that is unsubstitufed or subsfituted at the nitrogen
atom by hydroxy, lower alkoxy, lower alkanoyloxy, lower alkyl, phenyl or by amino; Cz -Cs
alkanoyl, benzoyl, carboxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-
lower alkylcarbamoyl, cyano, 5-tetrazolyl, unsubstituted or lower alkyl-substituted 4,5-
dinydro-2-oxazolyl or hydroxycarbamoyl; and R, is hydrogen, lower alkyl, phenyl-Hower
alkyl, carboxy-lower alkyl, lower alkoxycarbonyl-lower alkyl, halogen, hydroxy, lower
alkoxy, lower alkanayloxy, mercapto, lower alkyithio, phenyl-lower alkylthio, phenyithio,
lower alkanoyithio, carboxy, lower alkoxycarbonyl or lower alkanoyi; the 7.8-dihydro
derivatives thereof, and the compounds of formula I*

wherein nis 0, 1, 2, 3 or 4; and R and R are as defined above for formula I; it being
possible for the phenyl ring in the radicals phenylsuifonyloxy, phenyliminometiyl, benzovl,
9
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phenyi-lower alkyl, phenyl-lower aikyithio and phenylithio to be unsubstifuted or
substifuted by lower alkyl, lower alkoxy or by halogen; it being possible in a compound of
formula 1* for the two substifuents Cs Hy —R; and R, to be linked to each of the saturated
¢arbon stoms of the saturated ring, either both to the same carbon atom or both 1o
different carbon atoms, and pharmaceutically acceptable salis thereof.
[ndividual compounds that may be given special mention here are:
(1} 6-(p-cyanophenyl)imidazo[1,5-alpyridine,
(2) 5-(p-ethoxycarbonylphenyl)imidazo[1,5-a]pyridine,
(3) 5-(p-carboxyphenyl )imidazo[1,5-g]pyridine,
(4} 5-(p-tert-butylarninocarbonyiphenyl)imidazo[1,5-alpyridine,
{3) 5-{p-ethoxycarconyipheny!)-5,6,7 8-tetrahydroimidazo[1,5-alpyridine,
6} 5-(p-carboxyphenyl)-5,6,7,8-tetrahydroimidazof1,5-apyridine,
(7) 5-{p-carbamoylphenyl)-5.6.7,8-tetrahydroimidazo[1,5-a)pyridine,
{8) 5-(p-toiyl}-5,6,7,8-tetrahydroimidazol1,5-alpyridine,
(@) 5-(p-hydroxymethylphenyl)imidazo[t,5-alpyridine,
(10) 5-(p-cyancphenyl)-7,8-dihydroimidazo[1,5-a]pyridine,
(11) 5-(p-bromophenyl)-5,6,7,8-tetrahydroimidazol1,5-ajpyridine,
(12) 5-{p-hydroxymethylphenyl}-5,8,7,8-tetrahydroimidazo[1,5-alpyridine,
(13) 5-(p-formylphenyl}-5,6,7,8-tetrahydroimidazo[1,5-alpyridine,
{14) 5-{p-cyanophenyl)=S-methyithio-5,8,7 8-tetrahydroimidazo[1,5-a]pyridine,
(15) 5-(p-cyanophenyl)-5-ethoxycarbonyl-5,8,7 8-tetrahydroimidazol1,5-a]pyridine,
(16} 5<{p-aminopheny!}-5,6,7 8-tetrahydroimidazo[1,5-2]pyridine,
(17) 5-(p~formylphenyl)imidazo[1,5-alpyridine,
(18) 5-(p-carbamoylphenyl)imidazo[1,5-a)pyridine,
(19) 5H-5-(4-teri-butylaminocarbonyiphenyi)-8, 7-dihydropymolof1,2-climidazole,
(20) 5H-5-{4-cyanophenyl)-6,7-dihydropyrrolof1,2-climidazole,
(21) 5H-5-(4-cyanophenyl)-6,7,8,8-tetrahydroimidazof1,5-a]azepine,
(22) 5-(4-cyanophenyi)-6-ethoxycarbonylmethyl-5,6,7,8~tetrahydroimidazof1,6-ajpyridine,
(23) 5-(4-cyanophenyl)y-6-carboxymethyl-5,6,7,8-tetrahydroimidazo[1,5-alpyridine
(24) 5-benzyl-5-(4-cyanophenyl)-6,6,7 8-fetrahydroimidazo[1,5-a]pyridine,
(25) 7-(p-cyanophenyi)-5,6,7,8-tefrahydroimidazol1,5-alpyridine,
(26) 7-(p-carbamoyiphenyl)-5,8,7 8-tefrahydroimidazol1,5-g]pyridine,
(27) 5-(p-cyanophenyl)-5,6,7 ,8-telrahydrolmidazol1,5-alpyridine (=Fadrozol).
(b) The cqmpounds of formula | as defined in EP-A 236 940. These are especially the
compounds of formula |
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wherein R and Ry, independently of one another, are each hydrogen or lower alkyl, or R

and R, at adjacent carbon atoms, fogether with the benzene ting fo which they are

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

alkyt, aryl, aryl-lower alkyl or lower alkenyl; R is hydrogen, lower alicyl, ziryl, aryl-ower

alkyl, (lower alkyl, aryt or aryl-lower alkyl)-thio or lower alkenyl, or whereln R, and R

together are lower alkylidene or C, -C; alkylene; wherein W is 1-imidazolyl, 11,24 or

1,3.4)triazolyl, 3-pyridy! or one of the mentioned heterocyclic radicals substiuted by

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

meariings: phenyl that is unsubstituted or subsfituted by one or two substituents from the

group lower alkyl, iower alkoxy, hydroxy, lower alkanoyloxy, nitre, amino, halogen,

trifiuoromethyl, cyano, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alkylcarbamoyl,

N,N-di-lower alkylcarbamoyi, lower alkanoyl, benzoyi, lower alkylsutfonyl, sulfamoyl, N-

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

or one of the four last-mentioned heterocyclic radicals monosubstituted 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-falpha-(4-cyanophenyl)-1-imidazolylmethyl}-benzonitrile,

(2} 4-[alpha~(3-pyridyl )-1-imidazolyimethyl]-benzontirile,

(3) 4-lalpha(4-cyanobenzyl)-1-imidazolyimethylJ-benzonitrile,

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

(5) 4-[alpha-(4-cyaniophenyl)-1-(1,2 4-iriazolyl)methyll-benzonitrile,

(6) 4-[alpha-(4-cyanophenyl)-3-pyridyimethyi]-benzonitrile.

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

compounds of formula |
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wherein Tefr is 1- or 2-teftrazolyl that is unsubstituted or substituted in the 5-position by
lower alkyl, phenyi-lower alkyl or by lower alkanoyl; R and Ry, independently of one
another, are each hydrogen; lower alkyl that is unsubstituted or substituted by hydroxy,
lower alkoxy, halogen, carboxy, lower alkoxycarbenyl, {amino, lower alkylamino or di-
lower alkylamino)-carbonyl or by cyano; lower alkenyl, aryl, heteroaryl, aryi-lower alkyl, Cs
-Cs cycloalkyl, Cs -Ce cycloalkyl-lower alikyl, fower alkyithio, arylthio or aryl-lower alkylthio:
or R; and R; together are straight-chained C, -C; alkylene that is unsubstituted or
substituted by lower atkyl, or are a group -=(CH 2), -1,2-phenyiene-(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-substifuted by aryl; and R and Ry,
independently of one another, are each hydrogen or lower alkyl; or R and Ry together,
iocaied at adjacent carbon atoms of the benzene ring{ are & benzo group that is

Tetr

L—Q —X

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 atkyi, lower alkoxy, hydroxy, lower
alkanoyloxy, nitro, amine, halogen, tifluoromethyl, carboxy, lower alkoxycarbonyl, (amino,
lower alkylamino or di-lower alkylamino)-carbonyl, cyano, lower alkanoyl, benzoyl, lower
alkylsulfonyl and (amino, lower alkylemino or di-lower alkylamino)-sulfonyl; heteroaryl in
the above definitions being an aromatic heterocyclic radical from the group consisting of
pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, furanyl, thienyl, isoxazolyl, oxazolyl,
oxadiazolyl, isothiazolyl, thiazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidyl, pyrazinyi,
triazinyl, indolyl, isoindolyl, benzimidazolyl, benzotriazolyl, benzofuranyl, benzothienyl,
benzoxazolyl, benzothiazolyl, benzoxadiazolyl, benzothiadiazolyl, quinolyl and isoguinolyl
that is unsubstituted or substituted in the same way as phenyl In the definition of aryl
above; and pharmaceutically acceptable salfs thereof,

Individual compounds from that group that may be given special mention are:
{1) 4-(2-tetrazolylymethyl-benzonitrile,
(2) 4-[o~(4-cyanophenyl }-(2-tetrazolyl )methyll-benzoniirile,
(3) 1-cyano-4-(1-tetrazolyl)methyl-naphthalene,
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(4) 4{o-(4-cyanophenyl){1-tetrazolyl)methyl]-benzonitrile.
(d) The compounds of formula | as defined in European Patent Application No.
91810110.6. These are especially the compotinds of formula |

Y

wherein X is halogen, cyano, carbamoyl, N-lower alkylcarbamoyl, N-cycloalkyi-lower
alkylcarbamoyl, N,N-di-lower alkylcarbamoyl, N-arylcarbamoyi, hydroxy, lower alkoxy,
aryl-lower alkoxy or aryloxy, wherein aryl is phenyi or naphthyt, each of which is
unsubstituted or substituted by lower alkyl, hydroxy, lower alkoxy, halogen and/or by
frifluoromethyl: Y is a group ~-CHa --A wherein A is 1-imidazolyl, 1-(1,2,4-triazolyl), 1-
(1,3,4-triazolyl), 1-(1,2,3-triazolyl), 1 -(1,2,5-riazolyl), 1-tetrazolyl or 2-tefrazolyl, or Y is
hydrogen, R and Ry, independently of one another, are each hydrogen, lower alkyl ora
group —CHz —A as defined for Y, or Ry and R; together are —(CHpy). — whereinnis 3, 4 or
5, with the proviso that one of the radicals Y, R, and R; is 2 group —~CH; —-A, with the
further proviso that in a group —CH, —~A &s @ méaning of R, or Ry, Ais other than 1-
imidazolyl when X is bromine, cyano or carbamoyl, and with the proviso that in a group —
CH.; —A as a meaning of Y, A is other than 1-imidazolyl when X is halogen or lower
alkoxy, R, is hydrogen and Rz is hydrogen or lower alkyl, and pharmaceutically
acceptable salts thereof.

Individual compounds from that group that may be given special mention are:
(1)} 7-cyanc-4-{1-(1,2,4-kiazoly)methyl}-2,3~dimethylbenzofuran,
(2) 7-cyano-4-(1-imidazolyimethyl)-2,3-dimethylbenzofuran,
(3) 7-carbamoyl-4-(1-imidazolylimethyl)-2,3-dimethylbenzofuran,
4) 7-N-{cyclohexylmethyl)carbamoyi-4-(1-imidazolyimethyl)-2,3-dimethylbenzofuran.
(e) The compounds of formula | as defined In Swiss Patent Application 1339/20-7.
These are especially the compounds of formula |
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wherein the dofted line denotes an additional bond or no additional bond, Az is imidazolyl,
triazolyi or tetrazolyl bonded via & ring nitrogen atom, each of those radicals being
unsubstituted or substituted at carbon atoms by lower alkyt or by aryi-lower alkyl, Z is
carboxy, lower alkoxycarbonyl, carbamoyl, N-fower alkyicarbamoyl, N,N-di-lower
alkytcarbamoyl, N-arylcarbamoyl, cyano, halegen, hydroxy, lower alkoxy, aryl-lower
alkoxy, aryloxy, lower alkyl, trifluoromethyl or aryi-lower alkyl, and R¢ and Ry,
independently of one another, are each hydrogen, lower alkyl, lower alkoxy, hydroxy,
halogen or frifilucromethyl; 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
alkexy, hydroxy, halogen and trifluaromethyl; with the proviso that neither Z nor R» is
hydroxy in the 8-position, and pharmaceutically accepiable salts thereof.

Individual compounds from that group that may be given special mention are:
(1) 6-cyano-1-(1-imidazolyl)-3,4-dihydronaphthalene,
(2) &-cyano-1-[1-(1,2,4-iriazoly)l-3.4-dikydronaphthalene,
(3) 6-chloro-1-(1-imidazoiyl)-3,4-dilydronaphthalene,
(4} 8-bromo-1-{1-imidazolyl)-3,4-dihydronaphthalene.
(f) The compounds of formula | as defined in Swiss Patent Application 3014/90-0.
These are especially the compounds of formula |

R Ro

R )
Z— (IB X
Ry

Rs

wherein Z is a five-membered nitrogen-containing heteroaromatic ting selected from the
group S-sothiazolyl, 5-thiazolyl, S-isoxazolyl, S-oxazolyl, 5-(1,2,3-thiadiazolyl), 5-(1,2,3-
oxadiazolyl), 3«(1,2,5-thiadiazolyl), 3-(1,2,5-oxadiazolyl), 4-isothiazoly, 4-isoxazolyl, 4-
(1.2,3-thiadiazolyl), 4-(1,2,3-oxadizazolyl), 2-(1,3,4-thiadiazolyl), 2(1,3,4-oxadiazolyl), 5~
(1,2,4-thiadiazolyl) and 5+(1,2,4-oxadiazolyl); R and R, are hydrogen; or Rand R,
together are 2 benzo group that is unsubstituted or substituted by lower atkyl, lower
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alkoxy, hydroxy, halogen or by trifluoromethyl; Ry is hydrogen, hydroxy, chiorine or
fluorine; Ry is hydrogen; R; is hydrogen, lower atkyi or phenyl that is unsubstituted or
substituted by lower alkyl, lower alkoxy, hydroxy, halogen, triflucromethyi or by cyano; or
R and R; fogether are methylidene; or R; and R; together are —{CHa)s —; or Ry 2nd R»
and Ry together are a group =CH--(CHy), -~ wherein the single bone is linked fo the
benzene ring; X is cyano; and X may also be halegen when R and R together are —
(CHy)s — or Ry and R, and R; together are a group =CH—(CH_); -~ and pharmaceutically
acceplable salts thereof.

Individual compounds from that group that may be given special mention are:
(1) 4-o-(4-cyanophenyl}-o-hydroxy-5-isothiazolylmethyl]-benzonifrile.
(2) 4-[o~{4-cyanophenyl}-S-isothiazolyimethyl]-benzoniirile,
(3) 4-[o=(4-cyanophenyi)-5-thiazolyimethyl]-benzonitrile,
(4} 1-{4-cyanophenyl)-1-(S-thiazolyl)-ethylene,
(3) 6-cyano-1-(8-isothiazolyl }-3,4-dihydronaphthalene,
(8) 6-cyano-1-(S-thiazolyl)-3,4-dihydronaphthalene.
{g) The compounds of formula V! as defined in Swiss Patent Application 3014/90-0.
These are especiatly the compotinds of formula Vi

wherein Z is a five-membered nifrogen-containing heteroaromatic ring selected from the
group S-iscothiazolyl, 6-thiazolyl, S-isoxazolyl, 5-oxazolyl, 5-(1,2,3-thiadiazolv). 5-(1,2,3-
oxadiazolyl) 3-(1,2,5-thiadiazolyl), 31,2,5-oxadiazolyl), 4-isothiazolvi. 4-isoxazolyl, 4-
(1,2,3-thindiazolyl), 4-(1,2,3-oxadlazolvl), 2-(1,3,4-thiadiazolyl), 2-(1,3,4-oxadiazolyl),
5-(1,2 4-thiadiazolyl) and 5-(1,2,4-oxadiazolyl); R and Ry are each hydrogen; or R and R,
together are a benzo group that is unsubstituted or substituted by lower aiky!, lower
alkoxy, hydroxy, halogen or by triflucromethyl; R, is hydrogen, hydroxy, chiorine or
fluorine; Ry is hydrogen; R; is hydrogen, lower alkyl or phenyt that is unsubstituted or
substituted by lower alkyl, lower alkoxy, hydroxy, halogen, trifluoromethyi,
aryl-Hlower alkoxy or by aryloxy; or Ry and R; together are methylidene, and Wy 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 triflucremethyl; and pharmaceutically acceptable salis thereof,

Individua! compounds from that group that may be given special mention are:
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(1) bis(4,4-bromophenyl)-(s-isothiazolyl)methanol,

(2) bis(4,4-bromophenyl)-(5-isothiazolylimethane,

(3) bis(4,4-bromophenyl)-(5-thiazolyl)methanol,

(4) bis(4,4"bromophenyl)-(§-thiazoly)methane,

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

R4 Ro

D

Rz

wherein Z is irnidazolyl, triazolyl, tetrazolyl, pyrrolyl, pyrazolyl, indolyl, isoindolyi,
benzimidazolyl, benzopyrazolyl, benzotriazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl.
triazinyl, quinolinyl or isoquinolinyl, all those radicals being bonded via their heterocyclic
rings and all those radicals being unsubstituted or substituted by lower alkyl, hydroxy,
lower alkoxy, halogen or by triflucromethyl: R; and R, independently of one another, are
each hydrogen or lower alkyl; or R; and R; together are Cs -C, alkylene, or a benzo group
that is unsubstituted or substituted as indicated below for aryl; R is hydrogen, lower alkyl,
aryl or heteraryl, and X is ¢yano, carbamoyl, N-Hower alkylcarbamoyi, N,N-di-lower
alkylcarbamoyl, N,N-ower alkylenecarbamoyl; N,N-lower alkylenecarbamoyl intermupted
by —O—, ~S— o =NR"—, wherein R" is hydrogen, lower alkyt or lower alkanoyl; N-
sycloalkylcarbamoyl, N-(lower alkyl-substituted cycloalkyi)-carbamoyl, N-cycloalkyl-tower
alkylcarbamoy!, N-(lower alkyl-substituted cycloalkyl)-lower alkylcarbamoyl, N-aryl-lower
alkylcarbamoyi, N-arylcarbamoyl, N-hydroxycarbamoyi, hydroxy, lower alkoxy, aryi-lower
alkoxy or aryloxy; and wherein X is also halogen when Z is imidazotyl, triazolyl, tetrazolyl,
pyrrolyl, pyrazolyl, indolyl, isoindolyl, benzimidazolyl, benzopyrazolyl 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 afkyi, lower alkenyl, lower
alkynyl, lower alkylene (linked to two adjacent carbon atoms), C; -Cg cycloaliyl, phenyl-
lower alkyl, phenyl; lower alkyl that is substituted in turn by hydroXxy, lower alkoxy, phenyl-
lower alkoxy, lower allanoyloxy, halogen, amino, lower alkylamino, di-lower alkylamino,
mercapto, lower alkyithio, lower alkylsulfinyl, lower alkylsulfonyl, carboxy, lower
alkoxycarbonyl, carbamoyl, N-tower alkylearbamoyl, N,N-di-lower alkylcarbamoyl and/or
by cyano; hydroxy; fower alkoxy, halo-lower alkoxy, phenylHower alkoxy, phenoxy, lower
alkenyloxy, halo-lower alkenyloxy, lower alkynyloxy, lower alkylenedioxy (linked to two
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adjacent carbon atoms), lower alkanoyloxy, phenyi-Hower alkanoyloxy, phenylcarbonyloxy,
mercapto, lower alkylthio, phenylHower alkylthio, phenylthio, lower alkylsulfinyl, phenyl-
lower alkylsulfinyt, phenylsulfinyl, lower alkyisuifonyl, phenyl-lower alkylsuifonyl,
phenyisulfonyl, halogen, nifro, amino, lower alkylamino, Cs -Cy ¢ycloalkylamino, phenyl-
lower alkylamine, phenylamino, diHower alkylamino, N-lower alkyl-N-phenytamino, N-
lower alkyl-N-phenyl-lower alkylaming; lower alkyleneamino or lower alkyleneamirio
interrupted by —O--, ~8— or —-NR"-- (wherein R” is hydrogen, lower alkyl or lower
alkanoyl); lower slkanoylamino, phenyl-lower alkanoylamino, phenylearbonylamino, lower
alkanoyl, phenyl-lower alkanoyl, phenylcarbonyl, carboxy, lower alkoxycarbonyi,
carbaimoyl, N-lower alkylcarbamoyl, N,N-di-lower alkylcartbamoy, N,N-lower
alkylenecarbaroyl; N,N-lower alkylenecarbamoy! inferrupted by —O--, =S 0r «aNR"™-,
wherein R" is hydrogen, lower alkyl or lower alkanoyl: N-cycloalkylcarbamoyi, N-(lower
alkyl-substituied cycloatkyl)-carbamoyl, N-cycloalkylHower alkylcarbamow,

N-(lower alkyl-substituted cycloalkylHower alkylcarbamoyl, N-hydroxycarbamoyl, N-
phenyl-lower alkylcarbamoyi, N-phenyicarbamoyl, cyane, sulfo, lower allkoxysulfonyl,

sulfamoyl, N-lower alkylsulfamoyl, N,N-di-lower alkylsulfamoyl and N-phenyisulfamoyi; the -

phenyl groups occeurring in the substifuents of phenyl and naphihiy in turn being
unsubstituted or substituted by lower alkyl, lower alkoxy, hydroxy, halagen and/or by
frifluoromethyl; wherein heteroaryl is indolyl, isoindolyl, benZimidazolyl, benzopyrazolyl,
benzotriazolyl, benzolblfuranyl, benzo[blthienyl, 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 acceptable salts thereof.

Those compounds are especially the compounds of formula | whereto Zis
1-imidazolyt, 1-(1,2,4-triazolyl), 1-(1,3.4-triazolyl), 1=(1,2,3-triazolyl), 1-tetrazolyl, 2-
tetrazolyt, 3-pyridyl, 4-pyridyl, 4-pyrimidyl, 5-pyrimidinyl or 2-pyrazinyk; R, and Rz,
independently of one another, are each hydrogen or lower alkyt; or R, and R; together
are 1,4-butylene or a benzo group; R is lower alkyl; phenyl that is unsubstituted or
substituted by cyano, carbamoyl, halogen, lower alkyl, trifluoromethyi, hydroxy, lower
alkoxy oF by phenoxy; or benzotriazolyl or benzofbjfuranyi, the Jast two radicals being
unsubstituted or substituted by from 1 to 3 identical or different subsfituents selected from
lower alkyl, fhialogen and cyano; and X is cyano or carbamoyl; and wherein X is also
halogen when Z is 1-imidazolyt, 1-{1,2,4-triazolyl), 1-(1,3,4-triazolyl), 1-(1,2,3-triazolyi), 1-
tetrazolyl 2-tetrazolyt; and pharmaceutically acceptable salts thereof.

Individual compounds that may be given special mention hete are:

(1) 4-jord-cyanophenyl)-o-fluoro-1-(1,2A-triazolylymethyl-benzonitrile,
(2) 4-Ju-{d-cyanophenyi)}-a-fiuoro-(2-fetrazolyiimethyil-benzonitrile,
(3) 4-{u~{4-cyanophenyt}-o-fluoro-(1-tetrazolyl)methyl]-Henzonitrile,
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(4) 4-Jo-{4-cyanophenyl)-c-flucro-{1-imidazolylymethyi]-benzonitrile,

(8) 1-methyl-6-[o-(4-chlorophenyl)-a-fluoro-1-(1,2,4-triazolylymethyl]-benzotriazole,
(8) 4-[a-(4-cyanophenyl}-a-fuoro-1-(1,2,3-triazolyl)methyll-benzo

nitrile,

(7) 7-cyano-4-[a-(4-cyanophenyl}-o-fluoro-1-(1,2,4-triazolyl)methy

2, 3-dimethyibenzofblfuran,

(8) 4-{a~{4-bromophenyi)-a-fluore-1~(1,2,4-triazolylymethylj-benzo

nitrile,

(9) 4-{o-(4-cyanophenyi)-c-fluoro-(S-pyrimidyl)methyl]-benzonitrile,

(10) 4-[o{4-bromophenyl)-a-fluoro-(5-pyrimidyl)methyl]-benzonitrile,

(11) 4-le~{4-cyanophenyl)-a-fitiore~(3-pyridylmethylj-benzonitrite,

(12) 7-bromo-~4-[u-(4-cyanophenyl}-a-fluoro-(1-imidazolyl)methyl]-2,
3-dimethylbenzofblfuran,

(13) 7-bromo-4-[o-{4-cyanophenyl)-a-fiuoro-1-(1,2,4-tiazolyl)methy
[-2,3~dimethylbenzo[blfuran,

(14) 4-fo-(4-cyanophenyi}-«-fluoro-(5-pyrimidyl)methyl]-benzonitrile,

(15) 4-[o-{4-bromophenyt)-o-fltoro-(5-pyrimidyi)methyi]-benzonitrile,

(16} 4-Ja-{4-cyanophenyi)-1-{1,2,3-triazolyl)methyl]-benzoniirile,

(17) 2,3-dimethyl-4-fer-(4-cyanophenyl)=1~(1,2,4-riazolyl)methyll-7-cyano
-benzo[blfuran,

(18) 4-[a-(4-cyanophenyl)-(5-pyrimidyl)methyl}-benzonitrile,

(19) 4-[a-{4-bromophenyl)-(5-pyrimidyl)methyij-benzonitrile,

(20} 2,3-dimethyl-4-{o-(4-cyanophenyl)-(1-imidazolyl)methyl]-7-bromo-benzofb]furan,
(21) 2,3-dimethyl-4-fo-(4-cyanophenyl)-1-(1,2,4-triazolyl)methyi]-7-bromo-benzo-[blfuran.
(i) The compounds of formula [ as defined in EP-A-114 033. These are especially the
compounds of formula |

wherein Ry is hydrogen, R is hydrogen, sulfo, C; -C; alkanoyi or Cy -Cr alkanesulfonyl
and Rs is hydrogen, or wherein Ry is Ct «Cspailkyl, C.z -Cyz alkenyl, C2 -C7 alkynyl, Cs-Cop
cycloalkyl, Cs =C.10 cycloalkenyl, C.53 -Cs cycloalkyl-Cy -Cq alkyl, Cs -Cs cycloalkyl-C.2 -C4
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alkenyi or Cs -Cs cycloalkenyl-Cy -C; alkyl, Rz is hydrogen, Cy -Cyalkyl, sulfo, C4 ~Cy
alkanoy! or G, -C; alkanesulfonyl and R is hydrogen or Cq -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[3.1.0lhexane-2,4-dione,
(2) 1-(4-aminophenyl)-3-n-propyl-3-azabicyclo[3.1.0lhexane-2,4-dione,
(3) 1-(4~aminophenyi)-3-isobutyl-3-azabicyclof3.1.0lhexane-2,4-dione,
@) 1-(4-aminophenyl)-3-n-heptyl-3-azabicyclo[3.1.0lhexane-2,4-dione,
(5) 1-(4-aminophenyl)-3-cyclohexylmethyl-3-azabicyclo[3.1 .Olhexane~2 4-dione.
(i) The compounds of formula | as defined in EP-A-166 692. These are especially the
cormpotinds of formula |

) /_\\N/Rz ¢
AN

¥ o Rs
Ry

wherein Ry is hydrogen, alkyl having from 1 {o 12 carbon atoms, alkenyl having from 2 to
12 carbon atoms, lower alkynyl, ¢ycloalkyl or cycloalkenyl each having from 3 1o 10
carbbn atoms, cycloalkyl-lower alkyl having from 4 to 10 carbon atoms, cycloalkyl-lower
alkenyl having from § to 10 carbon atoms, cycloalkenyl-lower alkyl having from 4 fo 10
carbon atoms, or aryl having from 6 to 12 carbon atoms or aryHower alkyl having from 7
to 15 carbon atoms, each of which is unsubstituted or substituted by lower alkyl, hydroxy,
lower alkoxy, acyloxy, amino, lower aliylamino, di-lower alkylamino, acylamino amino or
by halogen, Ry is hydrogen, lower alkyl, sulfo, lower alikanoyl or lower alkanesulfonyl,
sulfonyl, Rs is hydrogen or lower alkyl and Rq is hydrogen, lower alkyl, phenyl or phenvi
substiiuted by —-N(R;)(Rs), and szlts thereof, radicals described as “lower” containing up
{o and including 7 carbon atoms.

individual compounds from that group that tmay be given spegcial mention are:
(1) 1+4-aminopbenyl)-3-n-propyl-3-azabicyclo[3.1.1 Jneptane-2,4-dione,
(2} 1-(4-aminophenyl)-3-methyi-3-azabicyclo[3.1.1 Theptane-2,4-dione,
(3) 1-(4-aminophenyl)-3-n-decyl-8-azabicyclof3.1.1 Jheptane-2,4-dione,
(4) 1-(4-aminophenyl)-3-cyclohexyl-3-azabicyclo[3.1.1 Jheptane-2,4-dione,
(5) 1~(4-aminophenyi)-3-cyclohexyimethyi-3-azabicyclof3.1.1 Theptane-2,4-dione.
(k) The compounds of formula | as defined in EP-A-356 673. These are especially the
compounds of formula
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Y
~F

wherein W (o) is a 2-naphthyl or 1-anthryl radical, wherein each benzene ring is

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

cyano and pitro; or (.beta.) is 4-pyridyl, 2-pyrimidyl or 2-pyrazinyl, each of those radicals

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

-G, alkoxy and C, -Cs alkoxycarbonyl; and pharmaceutically acceptable saits thereof.
Individua! compounds from that group that may be given special mention are:

(1) 5-(2-naphtyl)-5,6,7,8-tetrahydroimidazol1,5-alpyridine,

(2) 5-(4-pyridyl)-6.6.7,8-tetrahydroimidazol1,5-alpyridine.

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

the compounds of formula Vla

(V)

wherein R, is hydrogen, methyl, ethyl, propyl, propenyl, isopropyl, butyl, hexyl, ectyl,
decyl, cyclopentyl, cyclohexyl, cyclopentylmethyl, cyclohexylmethyl or benzyl, Ry is
benzyloxy, 3-bromo-, 4-bromo-, 4-chioro-, 2,3-, 2,4-, 4.5- or 4,6-gdichloro-benzyloxy, and
R; is cyano; Cz -Crp alkanoyl that is unsubstituted or mono- or poly-substituted by
halogen, methoxy, aminc, hydroxy and/or by cyano; benzoyl that 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, carbamoyt, N-
isopropylcarbamoyl, N-phenylcarbamoyl, N-pyrrolidylcarbonyl, nitco or amino; and salts
thereof.

Individual compotinds from that group that may be given special mention are:
(1) 4~2,4-dichlorobenzyloxy)-3-[1-(1-imldazolyl)-butyl}-benzonitrile,
(2) (4-(4-bromobenzyloxy)-3-[1-(1-imidazolyl }-butyll-phenyl pentyl ketone,
(3) 4~(a-bromobenzyloxy)-3-[1-(1-imidazolylbutyll-benzanilide,
(4) 4-(4-bromobenzyloxy)-3-[1-(1-imidazolyl)-butyl]-benzoic acid,
(5) 3-{2,4-dichlorobenzyloxy)-4-[1-(1-imidazolyl}-butyl}-benzonitle,
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(6} 3-(2,4-dichlorobenzyloxy)-4-{1-(1-irnidazolyl}-butyil-benzaic acid methyl ester,
(7) 3-(2.4-dicklorobenzyloxy)-4-{1-(1-midazelyl)}-butyl]-benzoic acid,

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

(9) 4~(3-bromobenzyloxy)-3-[1-(1-imidazolyl}-butyll-benzonitrile,

(10) 3~(4-bromobenzyloxy)-4-[1-(1-imidazoiyl)-butyl}-benzoic acid,

(11) 3-(4-bromdbenzyloxy)-4-{1-(1-imidazolyl)-butyl}-benzanilide,

(12) 3-(4-bromobenzyloxy)-4-[1-{1-imidazolyl)-butyl}-phenyl pentyl kefone,

(13) 4-(4-bromobenzyloxy)-3-[1-(1-imidazolyl)-butylj-benzonitrile,

(14) 3-(4-bromobenzyloxy)-4-[1-(1-imidazolyl)-butyll-benzonitrile,

(15} 4-nitro-2-{ 1-{1-imidazolyl}-butyl]-phenyl-(2 4-dichlorobenzyl) ether,

(16) 4-amino-2-[1-{1-imidazolyl}-butyl}-phenyl{(2, 4-dichlorobenzyi) ether,

(17) (2.4-dichlorobenzyl)-[2-(1-imidazolyl-methyl)}-4-nitrophenyilether.

(m) The compounds of formula [ as defined iy EP-A-337 928, These are especially the
compounds of formula |

Rq &

N/\ l , /Rz
k/ N—CH——;— ﬂ
N X

Rs

wherein Ry is hydrogen, methyl, ethyl, propyi, propenyl, Isopropyi, butyi, hexyl, octyl,

decyl, cyclopeniyl, cyclohexyl, cyclopentylmethyl, cyclohexylmethyl or benzyl, Rz is

hydrogen, halogen, cyano, methyl, hydroxymethyl, cyanomethyl, methoxymethyl,

pyrrolidinyimethyi, carboxy, {(rethoxy, ethoxy or butoxy)-carbonyl, carbamoyl, N-

isopropyicarbamoyl, N-phenylcarbamoyl, N-pyrrolidylcarbonyl; C; -Cy @lkanoyl that is

unsubstituted or mono- or poly-substituted by halogen, methoxy, ethoxy, amino, hydroxy

and/or by cyano; or benzoyl that Is unsubstituted or substituted by one or more

substituents feorm the group halogen, C; ~Cq alkyl, methoxy, ethoxy, amino, hydroxy and

cyano, R is hydrogen, benzyloxy, 3-bromo-, 4-bromo-, 4-¢hlere-, 2,3+, 2,4-, 4,5- or 4.6-

dichlorobenzyloxy, and X is ~CH=N--; ~CH=N(-O)}—or —8~; and salts thereof.
Individual compounds from that group that may be given special mentioh are:

(1) 5-[1-(1-imidazolyl)-butyl]-thiophene-2-carboniirile,

(2) 2-[14(1-imidazolyl}-butyl}-thiophene-4-carbonitrile,

@) 2-1-(1-imidazolyl}butyil-4-bromo-thiophene,

4) 2-1-(1-imidazolyl)-butylj-5-bromo-thiophene,

(5) 5-[1-(1-imidazolyl)-butyl]-2-thienyl pentys Ketone,

(6) 5-[1-(1-midazolyl)-butyll-2-thienyl ethyl kefone,
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(7) 5-{4-chlorobenzyloxy)-4-[1-(1-imidazolyl)-pentyl]-pyridine-2-carbonitrile,
(8) 3-(4-chlorobenzyloxy }-4-[1-(1-imidazolyl}-pentyl]-pyridine-2-carbonifrile,
(9) 3-{4-chlorobenzyloxy)-4-1-(1-imidazolyl}-pentyl]-pyridine-N-oxide,
(10) 3-(4-chlorobenzyloxy)-4-[1-(1-imidazelvi)-pentyl]-pyridine.
5 (n) The compounds of formula | as defined in EP-A-340 153, These are especially the
compounds of formula |

@
N/\ T1 / \/Rz
N—CH—— \
X .

10 wherein R, is hydrogen, methyl, ethyl, propyl, propenyl, isopropyi, butyl, hexyl, octyl,

£t decyl, cyclopentyl, cyelohexyl, cyclopentylmethyl, cyclohexylimethyl or benzyl, and Rz is a
radical from the group methyl, ethyl, propyl, benzyl, phenyl and ethenyl that is substituted
by hydroxy, cyano, methoxy, butoxy, phenoxy, amino, pyrrolidinyl, carboxy, lower
alkoxycarbonyl or by carbamoyl; of R is formyl or derivatised formyi that can be obtained

15 by reaction of the formyl group with an amine or amine derivative from the group
hydroxylamine, O-methythydroxylemine, C-ethylhydroxylamine, O-allythydroxyiamine, O-
benzylhydroxylamine, O-4-nitrobenzyloxyhydroxylamine, O-2,3,4,5,6-
pentafluorobenzyloxyhydroxylamine, semicarbazide, thiosemicarbazide, ethylamine and

aniline; acetyl, proplonyl, butyryl, valeryl, caproyl; benzoyl that is unsubstituted or

20  substituted by one or more substituents from the group halogen, C; -Cq -alkyl, methoxy,
amino, hydroxy and cyano; carboxy, (methoxy, ethoxy or butoxy)carbonyl, carbamoyl, N-
isopropylcarbamoyl, N-phenylcarbamoyl or N-pyrrolidylcarbonyf; and
salts thereof.

Individual compoi.!nds from that group that may be given special mention are:
25 (1) 4-<(1-(1-imidazolyl)-butyl}-benzoic acid methyl ester,
(2) 4-(1-(1-imidazolyl)-butyl)-benzoic acid buiy! ester,
(3) 4-{1-(1-imidazolyl}-butyl}-phenyl-acetonitrile,
{4) 4-~(1-(1-imidazolyl)-butyl}-benzaldehyde,
(5) 4-(1-(1-imidazolyl)}-butyl}-benzyl alcohol,
30 (6) {a-[1-{1-imidazolyl)}-butyll-phenyl }-2-propyl ketone,
(7} 4-J1-(1-imidazolyl)-butyl]-phenyl propyl ketone,
(8) 4-[1-(1-irmidazolyl)-butyl]-phenyl butyl ketone,
(9) 4-[1-{(1-imidazolyl)butyl]-pheny! pentyl ketane,
(10) 4-[1-(1-imidazelyl}-butyl]-phenyl hexyl ketone,
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(o) The compounds of formula 1 as defined in DE-A-4 014 006. These are
especially the compounds of formula |

A ®
)
R-;—Cl;_ Ra
w

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

X/ \ R3
\____:

|

Y
~

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 & —~(CHz), — group wherein n=1, 2 or 3 and
either
a) Rsin W is a hydrogen atem and R, and Rz, independently of one anofher, are each a
hydrogen atom, & Cq — to Cyo alkyl group or a C; — to Cy cycloalkyl group, or
b) R»is as defined under a) and Ry together with R; forms a —(CHg)m ~ group wherein
m=2, 3, or4, ahd their pharmacsttically acceptable addition salts with acids.
Individual compounds from that group that may be given special mention are:
(1) S-[1-(1-imidazolyl)-butyl}-1-indanone,
(2) 7-{1-(1-imidazolyl)-butyl)-1-indanone,
(3) 8-{1-(1-imidazolyl)-butyl}-1-indanone,
4y 6-(1-imidazolyl)-6,7,8,9-tetrahydro-1H-benzfefinden-3(2H)-one,
(5) 2-[1-(1-imidazolyl)-butyl]-4,5-dihydro-6-0xo-cyclopentalb]-thiophene,
(6) 8-[1-(1-imidazoiyl)-butyl]-3,4-dihydro-2H-naphthalen-1-one,
(7) 2{1-(1-imidazolyl)-butyi}-6,7-dihydro-5H-benzo[blthiophen-4-one,
(8) 6-[1-(1-imidazolyl)-butyil-2H-benzoblfuran-3-one,
(8) 5-{cyclohexyl-(1-imidazolyl)-methyll-1-indanone,
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(10) 2-[1-(1-imidazolyl)}-butyl}-4,5-ditydro-6H-benzo[blthiophen-7-one,

(11) B[1~(1-imnidazelyi)~1-propyl-butyl]-1-indanone,

(12) 2-{1-(1-imidazolyl)-butyl]-4,5-dihydro-6H-benzolb Jihiophen-7-one,

(13) 2-[1~(1-imidazolyl)-butyl]-4,5-dihydro-6-oxo-cyclopentalb-thiophene,

(14) 5-(1-imidazolylmethyl)-1-indanone,

(15) 5-[1-(1,2,4-triazolyl}-methyi]-1-indanone.

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

N"/’Z\
l%/ g - ®
=
X
AN
NC

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 ancther, 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 given special mention are:
(1) 4-[1-cyclohexylidene-1-(imidazolyl}-methyll-benzonifrile,
(2) 4-[1-cyclopentylidene-1~(imidazolyl}-methyi]-benzonitrile,
(3) 4-]1-cycloheptylidene-~1-(imidazolyl )-methyll-benzonitrile,
(4) 4-[2~adamantylidene-1-(imidazolyl)-methyij-benzonitrite,
(5) 4-[1-cyclohexylidene-1-{1,2,4-irlazolyl}-methyi]-benzonitrile,
(6) 4-[1-cyclopentylidene-1-(1,2,4-triazolyl}-methyl]-benzonitrile,
(7) a-{1-cycloheptylidene-1-(1,2 4-riazolyl)-methyl-benzonitrile,
(8) 4-[2-adamantylidene-1-(1,2,4-triazolyl }-methyi]-benzonifrile,
(9) 4-[1-cyclohexylidene-1-(1,2,3-triazoly!)-methyli-benzonitrile,
(10) 4-[1-cyclopentylidene-1-{1,2,3-triazolyl}-methyi}-benzoniirile,
{11) 5-[cyclohexylidene-1-imidazolyimethyi]-thiophene-2-carbanitrile.
(q) The compounds of formula | as defined in DE-A-3 740 125. These are especially the
compottnds of formula |
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wherein X is CH or N, R, and R; are identical or different and are each phenyl or
halophenyl, and Ry is C, -C4 alkyl: Cy -C, alkyl substituted by CN, C; -C, alkoxy,

5  benzyloxy or by C; -C, alkoxy-(meno-, di- or tri-jethyleneoxy; C, -C. alkoxy, phenyl;
phenyl that is substifuted 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:
10 (1) 2,2-bis(d-chlorophenyl)-2-(1H-imidazol-1-yl)}-1~(4-chlorobenzoyl-amino) ethane.
{r) The compounds of formula | as defined in EP-A-263 §78, These are especially the
compounds of formula |

—[——-A3 ®

Fi e TR [lod
wooH oo i
B fiad fheo

F

15  phamaceutically acceptable salts and stereochemically isomeric forms thereof, wherein -
Aq =A; —A =A; — is a divaient radical selected from —CH=N—CH=CH-, ~CH=N~
CH=N-- and —~CH=N-N=CH—, Ris hydrogen or C; -Cs alkyl; R; is hydrogen, C: -Co
atkyl, C; ~Cy cycloalkyl, Ary, Arz -Cq'-Cg alkyl, Cz -Cs alkenyl or C, -Cg alkynvh: Rz is
hydrogen; €, -Cq aliyl that is unsubstituted or substituted by Arq ; Cs -C7 cycloalkyl,

20 hydroxy, €4 -Cg alkoxy, Ary, Cz -Cs alkenyl, C, -Cg alkynyl, C; -Cy cycloalkyl,
bicyciof2.2.1fheptan-2-y}, 2,3-dihydro-1H-indenyl, 1,2,3,4-tetrahydronaphthyl, hydroxy; C.
-Ce alkenyloxy that is unsubstifuted or substituted by Ars ; Cx -Cg alkynyloxy; pyriraidyloxy;
di(Arz)methoxy, (1-C -C, alkyl-4-piperidinyljoxy, G; -Cqo alkoxy; or C; «Cyo alkoxy that is
substituted by halogen, hydroxy, Cy -Cs alkyloxy, amine, mono- or di-{(C, -Cg alkyl)amino,

25  trifluoromethwl, carboxy, Cq -Cp alkoxycarbonyl, Ar.sub.l, Ar, —O—, Arg ~S—, C3 -Cy
cycloalkyl, 2,3-dihydro-1 4-benzodioxinyl, 1H-benzimldazolyl, C4 -C, alkyl-substituted 1H-
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benzimidazolyl, (1,1-biphenyl}-4-yi or by 2,3-dihydro-2-oxo-1H-benzimidazolyl; and Rs is
hydrogen, nitro, amino, mono- or di-{C: -Cs alkyamino, halogen, Cy -Cs alkyl, hydroxy or
C, -Cs alkoxy; wherein Ary is phenyl, substituted phenyl, naphthyl, pyridyl, aminopyridyl,
imidazolyl, triazolyl, thienyl, halothienyl, furanyl, C, -Cs alkyifuranyl, halofuranyl or
thiazolyl; wherein Ary Is phenyl, substituted phenyl or pyridyi; and wherein "substituted
phenyl" is phenyl that is substituted by up to 3 substituents in each case selecied
independently of one another from the group consisting of halogen, hydroxy,
hydroxymethyl, triflucromethyi, C; «Cs alkyl, C1 -Cq alkoxy, Cy -Cg alkoxycatbonyl,
carboxy, formyl, hydroxyiminomethyl, cyano, amino, mono- and diH(C, -Cg alkylyamino
and nifro.

Individual compounds from that group that may be given special mention are:
{1) 6{(1H-imidazol-1-yi)-phenyimethyl]-1-metiyi-1 H-benzotriazole,
(2) 6-[(4-chlorophenyl)(1H-1,2 4-triazol-1-ymethyl}-1-methyi-1 H-benzotriazole.
(s) The compounds of formula Ji as defined in EP-A-250 198, especially
(1) 2-{4-chlorophenyt)-1,1-di(1,2,4-iriazok1-yimethylethanol,
(2) 2-(4-fluorophenyl)-1,1-di(1,2,4-Iriazol-1-yimethyljethanol,
() 2-{2-flucro-4-trifiucromethylphenyl)-1,1-di(1,2,4-triazol-1-yimethyljethanol,
(4) 2-(2/4-dichlorophenyl)-1,1-di(1,2,4-triazol-1-yimethyl)ethanol,
(5) 2-(a-chlorophenyl)-1,1-di(1,2,4-friazol-1-yimethyl)-ethanol,
(6) 2-(4-fluoropheny)-1,1-di(1,2 4-iriazol-1-yi-methyl)ethanol.
() The compounds of formula | as defined in EP-A-281 283, especially
(1) (1R"2R")-6-fluoro-2-(4-flucrophenyl)-1,2,3,4-tetrahydro-1-(1H-1,2,4-tria20 I-1-yi-
methyl)naphthalene, -
) {1 R 2R * }-6-fluoro-2-(4-fluorophenyl)-1,2,3 4-tetrahydro-1~(1H-imidazolyimethyl)-
naphthalene,
(3) (1R*2R*)- and (1R*28")-2-(4-flucrophenyl}-,2,3,4-tetrahydro-1-(1H-1 ,2,4-friazol-1-
yimethyl)naphthalene-6-carbonitrile,
(4) (1R*2ZR*- and (1R*,25%)-2-(4-fluorophenyt)-l,2,3,4-tetrahydro-1-(1H-
imidazolyimethylnaphthalene-6-carbonitrile,
(8) (1R*2R*)» and {1R*25"-1,2,3 4-tetrahydro-1-(1H-1,2,4-triazol-1-yimethyl)-
naphthalene-2,6-dicarbontirile, '
(6) (1R*2R"- and (1R",28%)-1,2,34-tefrahydro-1-(1H-imidazol-1 -yimethyl)naphthalene-
2,8-dicarbonitrile,
(7} (1R*28*)-2-{4-fluorophenyl)-1,2,3,4-tetrahydro-1-(5-methyl-1H-imidazolyl-methyl
Jnaphthaiene-6-carbonitrile.
(1) The compotinds of formula | as defined in EP-A-286 749, especially
(1) 2.2%5-(1H-1,24-triazol~1-yimethyi)}-1,3-phenylene]di(2-methylpropiononirile),
(@) 2,2-[5-(imidazol-1-yimethyi)-1,3-phenylene]jdi(2 methyipropiononitrile),
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(3) 2-[3-(1-hydroxy-1-methylethyl)}-5-(5H-1 ,2,A-triazol-1-ylimethyl)phenyil-2-
methyiproplononitrile,
4) 22-[56-dideuterio(1H-1 2 A-ttiazol-1-yl)methyl-1,3-phenylene]di(2-trideuteriomethyi-
3,3,3-trideuteriopropiononitrile),
(8) 2,2-{5-dideuterio(1H-1,2,4-triazol-1 -yl¥methyl-3-phenyleneldi(2methylpropiononitrile).
(v) The compounds of formula | as defined in EP-A-299 683, especially
1) @ye-(1.2,4-triazol-1 ~yimethyl)stilbene-4,4'-dicarbonitrile,
2) (Z)y-4*-chloro-a~(1,2,4-trizzol-1 -yimethy!)stilbene-4-carbonitrile,
(3) (2)-c{1,2,4-riazol-1-yimethyl)-4™trifluoromethyl)stilbene-4-carb
onitrile,
4) (E)-.beta.—ﬂuoro—a-m,2,4-triazol—1-ylmeﬂ‘xyl)sﬁ|bene~4.4’—dimrbon
trile,
(5) (ZH'—ﬂuoro—oc—(imidazoI—1~ylmeﬂ1yl)stilbene~4—carbonitrile,
) (&-2, 4'-dichloro-a~(imidazol-1-yimethyl)stilbene-4-carbonitiile,
{7) (Z)4'-chloro-a~(imidazol-1-yimethyi )stilbene-4-carbonitrile,
{8) ‘(Z)-a-(imidazoM-ylmethyl)sﬁlbene-4,4’dicarbonitrile,
(9) (Z)-a-(s-methyllmidazol-1-ylmeﬁzyl)sﬁlbeneAA‘-dicarbonitriIe,
(10) (Z)-2-[2-{4-cyanophenyl)-3-(1,2,4-triazol-1 -yl)propenyl]pyridine-5-carbonitrile.
(w) The compounds of formula | as defined in EP-A-299 684, especially
{1) 2-{4~chlorobenzyi}-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-yl)propane,
(3) 2-fluoro-2~(2-flucro-4-triflucromethylbenzyi)-1 ,3-di(1,2,4-triazol-1-yl )propane,
4) 3—(4-chlorophenyl)-1-(1,2.4-triazol-1-yi)-2-(1,2,4-111’azol-‘{-ylmethyl)butan-2-ol,
(5} 2-(4-chloro-a-fluorobenzyl)-1,3-di(1,2,4-friazol-1 ~yl)propan-2-of,
(6) 2-{4-chlorobenzyl}-1,3-bis(1,2,4-triazol-1-yl)propane,
(7} 4-[2{4-chlorophenyl)-1,3-di(1,2,4-trlazol-1 ~yimethyl)ethoxymethyi]-benzanitrile,
8 1 ~{4-flucrobenzyl)-2-(2flucro-d-trifivoromethylptienyi)-1 3di(1,2 4-trigzol-1-yi}-propan-
2-0l,
(9) 2-(4-chiorophenyl)-1-(4-fiuorophenoxy)-1 3-di(1,2 4-triazol-1-yi)propan-2-ol,
(10) 1-(4-cyanobenizyl }-2-(2,4-difluorophenyl)-1,3di(1 12 A-triazol-1-)propan-2-ol,
(11) 2-(4-chlorophenyl)-1-phenyt-1,3-di(1,2,4-iriazol-1-yi)propan-2-ol.
() The compounds as defined in claim 1 of EP-A-816 097, especially
(1) 1,1-dimethyl-8-(1H-1,2,4-triazol-1 -yimethyl}-2(1H)}-naphthof2, 1-blfuranone,
(2) 1.2-dihydro1,1-dimethyl-2-oxo-8-(1H-1,2,4-trlazol-1 “yimethyl)naphthio[2,1-b]-furan-7-
carbonitrile,
(3) 1,2-dihydro-1,1-dimethyl-2-0x0-8~(1H-1 2 4-4riazol-1-yimethyhnaphthio[2, 1-b]-furan-7-
carboxarnide,
(4y 1,2-dihydro-1,1-dimethyl-2-oxo-8-{di(1H-1,2,4-triazol-1 i
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ymethyljnaphtho[2, 1-b<uran-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-ylpropyllbenzontirile,

(2) 4-[1-(4-chlorobenzyl)}-2-{1,2,4-triazol-1-yl)ethylfbenzonitrile,

() 4-2-(1,2 4-riazol-1-yl)-1-(4-trifluoromethyllbenzylethylloenzonitrile,

(4) 4-[2-(1,2,4-riazol-1-yl)}-1 {4-{iriflucromethoxyloenzyijethyijbenzonitrile .-

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

(1) 6-2-(4-cyanophenyl)-3-(1,2,4-triazol~1-yl)-propyljnicotinonitrile,

(2) 4-[1-(1,2.4-taz0)-1-yl-methyl)-2-(-{wrifluoromethyllpyrid-2-yl)ethyilbenzonitrile.
Examples of steroidal aromatase inhibitors that may be mentioned are:

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

compounds of formula |

o

CR

wherein R is hydrogen, acetyl, heptanoyl or benzoyl. An individual compound from that
group that may be given special mention is:

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

(ab) The compotinds as defined in the claims of U.S. Pat. No. 4,322,416, especially 10-
(2-propynyl )-oestr4-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-aminc-
androsta-1,4,6-friene-3,17-dione.

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

The content of the patent applications mentioned under (a) to (2} and (2a) to (ad),
especially the subgroups of compotinds disclosed therein and the individual compounds
disclosed therein as examples, have been incorporated by reference into the disclosure
of the present application.

The general terms used hereinbefore and herelnafter to define the cernpounds have
the following meanings:
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Crganic radicals designated by the term "ower" contain up to and including 7,
preferably up to and including 4, carbon atoms.

Acyi is especially lower alkancyl.

Ayl is, for example, phenyl or 1- or 2-naphthyl, each of which is unsubstituted or

5  substituted by lower alkyl, hydroxy, lower alkoxy, lower alkanoyioxy, amino, lower
alkytamino, di-lower alkyldmino, lower alkanoylamino or by halogen.

Pharmaceutically acceptable salts of the above-mentioned compounds are, for
example, pharmacetically accepiable acid addition salts or pharmaceutically accepiable
metal or ammonium salts.

10 Phamnaceutically acceptable acid addition salts are especially those with suitable
inorganic or organic acids, for example strong mineral acids, such as hydrochioric acid,
sulfuric acid or phosphotic acid, or organic acids, espegially aliphatic or aromatic
carboxylic or sulfonic acids, for example formic, acetic, propionic, succinic, glycolic, lactic,
hydroxysuccinic, tartaric, citric, maleic, fumaric, hydroxymaleic, pyruvic, phenylacetic,

15  benzoie, 4-aminobenzoic, anthranilic, 4-hydroxybenzoic, salicylic, 4-aminosalicylic,
pamoic, gluconic, nicotinic, methanesulfonic, ethanesuifonic, halobenzenesulfonic, p-
toluenesulfonic, naphthatenesuifonic, sulfanilic or cycichexylsulfamic acid; or with other
acidic organic substances, for example ascorbic acld. Pharmaceutically accepiable salis
may also be formed, for example, with amino acids, such as arginine or lysine.

20 Compounds containing acid groups, for example 2 free carboxy or sulfo group, can
also form pharmaceutically acceptable metal or ammonium salts, such as alkali metal or

alkatine earth metal salts. for example sodium, potassium, magnesium or calcium salts,
also ammonium salts derived from ammonia or suitable organic amines. Them come into
consideration especially aliphatic, cycloaliphatic, cycloaliphatic-aliphatic or araliphatic

ESS . 25  primary, secondary ot tertiary mono, di- or poly-amines, such as lower alkylamines, for
example di- or tri-ethylamine, hydroxy-lower alkylamines, for example 2-
hydroxyethylamine, bis(2-hydroxyethylarnine or tris(2-hydroxyethyi)amine, basic aliphatic
esters or carboxylic acids, for example 4-aminobenzoic acid 2-diethylaminosthyl ester,
lower alkyleneamines, for example 1-ethylpiperidine, cycloalkylamines, for

30  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 accotding 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

35  molecule in the form of & normal saft.

In the case of the above-mentioned individual compounds the phamaceutically
acceptable salts are included in each case insofar as the individual compound is capable
of salt formation.
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The cormpounds listed, 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 include,
for example, the solvent used for crystallisation. The present invention relates also to all
those forms.

Many of the above-mentioned compounds, including the individual compounds
mentioned, contain af least one asymmetric carpon atom, They ¢an therefore occur in the
form of R- or S-enaniiomers and as enantiomeric mixtures thereof, for example in the
form of a racemate. The present invention relates to the use of all those forms and fo the
use of all further isomers, and of mixiures of at least 2 isomers, for example mixtures of
diastereoisomers or enantiomers which can occur when there are one or more further
asymmetric centres in the malecule. Also included are, for example, all geometric
isomers, for example cis- and frans-isomers, that can occur when the compounds contain
one or more double bonds.

The doses required for the present invention depend entirely on the fype of
aromatase inhibitor that Is used. Some inhibitors are more active than others and hence
lower amounts of the former inhibitors could be used. The dosage levels do depend on
the patient also.

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 proles/litre or less as measuted by standard immunoassay technigues.

“fhe aromatase inhibitor is preferably administered in a single dose selected from
amounts in the rrange of from about 5 mg to about 500 mg and the daily doses of follicle
stimulating hormone range from about 25 to about 600 units or an equivalent dosage in
another form of administrafion.

It may be said that the amount of aromatase inhibitor is 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 estrogen levels to about
100 pmol/L or less as measured by standard immunoassay techniques. Typically the
aromatase inhibitor may be administered in a single dose selected from amounts
comprising 10 mg. 20 mg, 25 mg or 30 mg.

Examples of prefetred dosages for the single doses are when the aromatase inhibitor
is letrozole the single dose administered is from about 5 mg to about 100 mg. When the
Al is anastrozole, it may be administered in a single dose of from about 5 mg to about 50
mg. When the Al is vorozole, the single dose may be from about 10 mg to about 200 mg.
Exemestane is preferably administered in a daily dose of about 25 to about 50mg.
Preferred is for administration of the single dose to be administered on any of days 1 to 5
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of the menstrual cycle. The separate doses Al and FSH may be administered
simultaneously, or consecutively, with or without a gap.

The female in need of treatment is & preferably a human being, but females of other
species could benefit from the treatment of the invention and hence the invention
encompasses such applications where applicable.

Pharmaceutical Formulations

The pharmaceutical compositions that can be prepared according to the invention are
compositions 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 andfor
sublingual administration, for 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 oval. The proportion of active ingredient
in such phamaceutical compositions may range from approximately 0.001% to
approximately 60%, preferably from approximately 0.1% to approximately 20%.

Suitable excipients for pharmaceutical compositions for aral administration are
especially fillers, such as sugars, for example tactose, saccharose, mannitol or sorbitol,
cellulose preparations and/or calcium phosphates, for example tricalcium phosphate or
calcium hydrogen phosphate, and binders, such as starches, for example com, wheat,
rice or potato starch, gelatin, tragacanth, methylcellulose and/or hydroxypropylcellulose,
d isintegxators, such as the above-mentioned starches, also carboxymethy! starch, cross-
linked polyvinylpyrrolidone, agar, alginic acid or a salt thereof, such as sodium alginate,
and/or cellutose, for example in the form of crystals, especiallsl in the form of
microcrystals, and/or flow regulators and lubricants, for example sliicic acid, talg, stearic
acid or salis thereof, such as magnesiurn or calcium stearate, celiulose and/or
polyethylene glycol.

Dragee cores can be provided with stlitable, optionally entetic, coatings, there being
used inter alia concenirated sugar solutions which may comprise gum arabic, talc,
polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, or coating solufions in
suitable solvents or solvent mixtures, or, for the preparation of enteric coatings, solutions
of suitable cellulose preparations, such as acetyiceliulose phthalate or ‘
hydroxypropyimethyicellulose phthalate,

Ofther orally administrable pharmaceutical compositions are dry-filled capsules
consisting of gelatin, and also soft sealed capsules consisting of gelatin and a plasticiser,
such as glycerol or sorbitol. The dry-filled capsules may contzin the active ingredient in
the fortn of granules, for example in admixture with fillers, such as lactose, binders, such
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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, paratfin oll or liquid polyethylene glycols, to
which stabilisers and/or anti-bacterial agents may &lso be added. There may also be used
5 capsules that are easily bitten through, in order to achieve by means of the sublingual
ingestion of the active ingredient that takes place as repid an action as possible.
Suitable rectally administrable pharmaceutical compositions are, for example,
suppositories that consist of a combination of the active ingredient with a suppository
base. Suitable suppository bases are, for example, natural or synthetic {riglycerides,

10 paraffin hydrocarbons, polyethylene glycols or higher alkanols. There may also be used
gelatin rectal capsules, which contain a combination of the active ingredient with a base
material. Suitable base materials are, for example, liquid triglycerides, polyethylene
glycols or paraffin hydrocarbons.

Suitable formulations for fransdermal adrministration comprise the active ingredient

16  together with a carrier. Advantageous carrters 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 separating device that releases the active ingredient onio the skin of the host

20 ata confralled and established rate over a refatively long period of time, and means for

o ,:

securing the system fo the skin. ‘
Suitable for parenteral administration are especially aqueous solutions of an acfive

Atth

ingredient in water-soluble form, for example in the form of a water-soluble salt, and also

£ suspensions of active ingredient, such as corresponding oily infection suspensions, there

B 25  being used suitable lipophilic solvents or vehicles, such as fatty oils, for example sesame
oil, or synthetic fatty acid esters, for example ethyl oleate, or triglycerides, or aqueous
injection suspensions that comprise viscosity-increasing substances, for example sodium
carboxymethylceliulose, sorbitol and/or dextran, and, optionally, stabilisers.

Dyes or pigments may be added fo the pharmaceutical compositions, especially to

30 the tablets or dragee coatings, for example for identification purposes or to indicate
different doses of active ingredient.

The pharmaceutical compositions of the present invention can be prepared in 2
manner known per se, for example by means of conventional mixing, granulating,
confectioning, dissolving or lyophilising processes. For example, pharmaceutical

35  compositions for oral administration can be obtained by combining the active ingredient
with solid ¢arriers, optionally granulating a resulting mixture, and processing the mixture
or granules, if desired or necessary after the addition of suitable excipients, to form

tablets or dragee cores.
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EXAMPLE

The invention that is dlaimed is described in detall in the following Example, which are
intended merely to illustrate the invention, and in no way to represent a limitation thereof.
Example

Seven inferfile patients (3 with PCOS and 4 with unexplained infertility) undergoing
ovarian stimulation and cycle monitoring for intrauterine insemination, received letrozole
as a single 20 mg dose on day 3 of the menstrual cycle for @ treatment cycles. HCG
10,000 1U was given o frigger ovulation. Follicular development was monitored by
transvaginal ultrasound and hormonal assays of estrogen and LH. Various parameters of
the single dose treatment cycles have been compared with a historical control group
which included 105-treatment cycles in which letrozole was administered in & dose of
2.5mglday, from day 3 to 7 of the menstrual cycle.

Owulation occurred in 8 out of the 9 single-dose freatment cycles and pregnancy was
achieved in one patient. In the historical controf group (83 PCOS patients underwent 42
treatment cycles and 51 patients with unexplained infertility underwent 63 cycles),
ovulation rate was 83.7% in the PCOS group and pregnancy rate was 13.3 % (14% in the
PCOS group and 12.7% in the unexplained infertility group), There was no significant
difference in the various characteristics of the single dose treatment cycles from the S-day
treatment cycles of lefrozole.

The aromatase inhibiter letrozole has been shown fo be effective in stimulating
ovarian follicular development. “This is believed to be due to decreasing estrogen
synthesis without having a direct anti-estrogenic effect, which leads 1o release of the
estrogen negative feedback on the pituitary andfor hypothalamus resulting in an increase
in gonadotropin secretion. Administering letrozole as a single dose on day three of the
menstrual cycle has the advantage of allowing rapid clearance of the letrozole from the
body due to its short half-ife (around two days). This leads to negligible levels of
letrozole in the body around the ovulation and early embryogenesis period. Besides the
increased safety of the single dose administration, it is more convenient,

Table 1

Letrozole single~ Letrozole 5 days

dose cycles cycle
Day of hCG administration 12.9 (2.9) 13.2 (2.5)
Endometrial thickness on hCG | 0.9 (0.11) 0.9 (0.2)
day (cm}
Foliicles>1.6cm 229 (1.3) 1.8(0.2)
Estradiol on hCG day (pmol/L) | 831 (359) 919 (782)
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Table 1
Lefrozole single- Lefrozole 5 days
dose cycles cycle
Estradiol/mature follicle 390 (74) 462 (257)
(pmolil.) .
L {JUAL) 19.1 (12.7) 18.2(16.2)

While the invention has been described with particular reference fo certain
embaediments thereof, it will 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 recited ingredients™; and the phrase “consisting essentizlly of”
means “excluding unspecified ingredients which materially affect the basic characteristics
of the composition”.
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CLAIMS

1.

A method of inducing ovulation in a female suffering from anovulatory infertility which
comprises administering to said female a single dose of at least one aromatase
infiibitor.

A method as clalmed in Claim 1, wherein the aromatase inhibifor is selected from
aromatase infiibitors 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 inhibitor 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 ciaimed in Claim 1, wherein the amount of aroratase inhibitor is

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

10.

1.

12.

13.

14.

18.

16.

female.

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

A method as claimed in Claim 1, whereit the aromatase inhibitor is administered in a
single dose selected from amounts in the range of from about 5 mg to about 500 mg.
A method as claimed in Claim 1, wherein the aromatase inhibitor is administered in a
single dose selected from amounts comprising 10 mg, 20 mg, 25 md of 30 mg.
Amethod as claimed in Claim 1, wherein the aromatase inhibitor is letrozole and is
administered in a single dose of from about 5 mg to about 100 mg.

A method as claimed in Claim 1, wherein the aromatase inhibitor is anastrozole and
is administered in a single dose of from about 5 mg to about 50 mg.

A method as claimed in Claim 1, wherein the aromatase inhibitor is vorozole and is
administered in a single dose of from about 10 mg fo about 200 mg.

A method as claimed in Claim 1, wherein the aromatase inhibitor is exemestane and
is administerad in a single dose of from about 25 mg to about 60 mg.

A method for augmenting ovulation in an ovulating female suffering from unexplained
infertility or other types of ovulatory infertility which comprises administering to said
fernale a single dose of at least one aromatase inhibitor (Al) early in one or more
menstruat cycles.

A method as claimed in Claim 14, wherein the Al is administered on any of days 1to
5 of the menstrual cycle.

A method as claimed in Claim 14, wherein the aromatase inhibitor is selected from
aromatase inhibitors having a halflife of about 8 hours to about 4 days.
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17.

18.

19.

20,

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

'32.

A method as claimed in Claim 14, wherein the aromatase inhibitor Is selected from
aromatase inhibitors having a half-life of about 2 days.

A mefhod as claimed in Claim 14, wherein the gromatase inhibitor is selected from
non-steroidal and reversible aromatase inhibitors.

A method as claimed in Claim 14, wherein the aromatase inhibifor is administered
orally. '

Amethod as claimed in Claim 14, wherein the amount of aromatase Inhibitor is
selected from amounts that lower esirogen levels {o post-menopausal levels in a
female.

A method as claimed in Claim 14, wherein the amount of aromatase inhibitor is
selected from amounts that lower estrogen levels to about 100 pmolesfiitre or less as
measured by standard immunoassay {echniques.

A method as claimed in Claim 14, wherein the aromatase inhibitor is administered in
a single dose selected from amounis in the range of from about 5 mg to about 500
mg.

Amethod as claimed in Claim 14, whereln the aromatase inhibitor is administered in
a single dose selected from amounts comprising 10 mg, 20 mg, 25 mg or 30 mg.

A method as claimed in Claim 14, wherein the aromatase inhibitor is letrozole and is
administered in a single dose of from about 5 mg o about 100 mg.

Amethad as claimed in Claim 14, wherein the aromatase inhibitor is anastrozole and
is administered in a single dose of from about § mg {0 about 50 mg.

A method as claimed in Claim 14, wherein the aromatase inhibitor is vorozole and is
administered in a single dose of from about 10 mg fo about 200 mg.

A method as claimed in Clalm 14, wherein the aromatase inhibitor is exemestane and
is administered in @ single dose of from about 25 mg to about 30 mg.

A method of substantially reducing dosage levels of follicle stimulating hormone
(FSH) for administration to an anovulatory female which comprises administering 2
combination of a single dose of at least one aromatase inhibifor (Al) with & plurality of
daily doses of follicle stimulating hormone (FSH),

A method as claimed in Claim 28, wherein separafe doses Al and FSH are
administered simultaneously or consecutively with or without a gap.

A raethod as claimed in Claim 28, whereln the aromatase inhibitor is selected from
arornatase inhibitors having a half-life of about 8 hours to about 4 days.

Amethod as claimed in Claitn 28, wherein the aromatase inhibitor is selected from
aromatase inhibitors having a half-life of about 2 days.

A method as claimed in Claim 28, wherein the aromatase inhibitor is selected from
non-steroidal and reversible aromatase inhibltors.
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33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

A method as claimed in Claim 28, wherein the aromatase inhibitor is administered
orally.

. A method as claimed in Claim 28, wherein the amount of aromatase inhibitor is

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

A method as claimed in Claim 28, wherein the amount of aromatase inhibitor is
selected from amounts that lower estrogen levels to about 100 pmoles/litre or less as
measured by standard immunoassay techniques.

A method as claimed in Claim 28, wherein the aromatase inhibitor is administered in
a dose selected from amounts in the range of from about 5 mg to about 500 mg and
wherein the daily doses 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 28, whérein the aromatase inhibifor is administered in
a dose selected from amounts comprising 10 mg, 20 mg, 25 mg or 30 mg.

A method as claimed In Claim 28, wherein the aromatase inhibifor is letrozole and is
administered in a single dose of from about 5 mg to about 100 mg and wherein the
daily doses 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 28, wherein the aromatase inhibitor is anastrozole and
is administered in a single dose of from about § mg to about 50 mg and wherein the
dally doses of follicle stimulating hormone ranges from about 25 to about 600 units or
an equivalent dosage in another form of administration.

A method 2s claimed in Claim 28, wherein the aromatase inhibitor is vorozole and is
administered in a single dose of frorn about 10 mg to about 200 mg and wherein the
daily doses 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 28, wherein the aromatase inhiblor is exemestane and
is administered in & single dose of from about 25 mg fo about 50 mg and wherein the
daily doses of follicle stimulating hormone ranges from about 25 to about 600 units or
an equivalent dosage in another form of administration.

A method of increasing response to & follicle stimulating hormone from a female who
is @ poor responder to follicle stimulation, which comprises administering a
combination of 2 single dose of at least one aromatase inhibitor (Al) with a piurality of
daily doses of follicle stimutating hormone (FSH).

A method as claimed in cleim 42, wherein separate doses Al and FSH are
administered simultaneously, or consecutively, with or without a gap.

. A method as claimed in Claim 42, 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 42, wherein the aromatase inhibitor is selected from
aromatase inhibitors having a half-life of about 2 days.

A methed as claimed in Claim 42, wherein the aromatase inhibitor is selected from
non-steroidal and reversible aromatase inhibitors.

A method as claimed in Claim 42, wherein the aromatase inhibitor is administered

A method as claimed in Claih 42, wherein the amount of aromatase inhibitor is
selected from amounts that lowet estrogen levels to post-menopausal levels ina
female.

. A methad as claimed in Claim 42, wherein the amount of aromatase inhibitor is

selected from amounts that lower esfrogen levels to about 100 pmolesfiiire or less as
measured by standerd immunoassay techniques.

A method as clzimed in Claim 42, wherein the aromatase inhibitor is administered in
a dose selected from amounts in the range of from about 5 mg to about 500 mg and
wherein the daily doses of follicle stimulating hormone ranges from about 25 to about
600 unifs or an equivalent dosage in another form of administration.

A method as claimed in Claim 42, wherein the aromatase inhibitor is administered in
a dose selected from amounts comprising 10 mg, 20 mg, 25 mg or 30 mg.

A method as claimed in Claim 42, wherein the aromatase inhibitor is letrozole and is
administered in a single dose of from about 5 mg fo about 100 mg and wherein the

daily doses 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 42, wherein the aromatase inhibitor is anastrozole and
is administered in a single dose of from about 5 mg to abouf 50 mg and wherein the
daily doses of follicle stimulating hommone ranges from about 25 to about 600 units or
an equivalent dosage in another form of administration.

A method as claimed in Claim 42, wherein the aromaiase inhibitor is vorozole and is
administered in a single dose of from about 10 mg to about 200 mg and wherein the
daily doses of folficle stimulating hormone ranges from about 25 to about 600 units or
an equivalent dosage in another form of administration.

Armethod as claimed in Claim 42, wherein the aromatase inhibitor is exemestane and
is administered In a single dose of from about 25 mg to about 50 mg and wherein the
daily doses of folficle stimulating hormornie ranges from about 25 to about 600 units or
an equivalent dosage in another form of administration,

A pharmaceutical preparation for treating infertility in a female comprising a single
dose of a composition comprising an effective amount for inducing or augmenting
ovulation of an aromatase inhibitor together with a pharmaceutically acceptable
carrier.
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A two comnponent pharmaceutical preparation for treating infertility in a female
comprising a single dose of an aromatase innibitor together with a pharmaceutically
acceptable carriet in combination with a plurality of daily doses of follicie stimulating
hormone together with 2 pharmaceutically acceptable carrier.

The use of a single dose of an aromatase inhibitor for treating infertility in a female,
each dose comprising an effective amount of an aromatase inhibitor for inducing or
augmenting ovulation.

The use of a single dose of an aromatase inhibitor in combination with a plurality of
daily doses of follicle stimulating hormone for treating infertility in & 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 a single dose of an aromatase inhibitor in combination with a plurality of daily
doses of follicle stimulating hormone for freating a female who is a poor responder to
follicle stimulation to increase follicle production.

The use of a single dose of an aromatase inhibitor in the preparation of a medicament
for the treatment of infertility in a female.

The use of a single dose of an aromatase inhibitor in combination with & plurality of
daily doses of follicle stimulating hormone in the preparation of a medicament for
treating infertility in 2 female.
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ABSTRACT

A method of inducing ovulation in a female suffering from anovulatory infertility which
comprises administering fo said female a single dose of at least one aromatase inhibitor.
A method for augmenting ovulation in an avulating fernale suffering from unexplained
infertility or other fypes of ovulatory infertility which comprises administering to said
female a single dose of at least one aromatase inhibitor (Al early in one or more
menstrual cycles. A method of substantially reducing dosage levels of follicle stimulating
hormone (FSH) for administration to an anovulatory female which comprises
administering a combination of a single dose of at least one aromatase inhibitor (Al) with
a plurality of daily doses of follicle stimulating hormone (FSH). A method of increasing
response o & follicle stimulating hormone from a female who is & poor responder to
follicle stimulation, which comprises administering a combination of & single dose of at
least one aromatase inhibitor (Al) with a pturality of daily doses of follicle stimulating
hormone (FSH). Also disclosed are related pharmaceutical preparations and uses.
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