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FORMULATION

The invention relates to a novel sustained release pharmaceutical formulation adapted
for administration by injection containing the compound
5 Ta-[9-(4,4,5,5,5-pentafluoropentylsulphinylnonyljoestra-1,3,5(10)-triene-3,17p-diol, more
particularly to a formulation adapted for administration by injection containing the compound
Ta-[9-(4,4,5,5,5-pentafluoropentylsulphinylinonyljoestra-1,3,5(10)-triene-3,173-diol in
solution in a ricinoleate vehicle which additionally comprises at least one alcohol and a non-
aqueous ester solvent which is miscible in the ricinoleate vehicle.

10 Oestrogen deprivation is fundamental to the treatment of many benign and malignant
diseases of the breast and reproductive tract. In premenopausal women, this is achieved by
the ablation of ovarian function through surgical, radiotherapeutic, or medical means, and, in
postmenopausal women, by the use of aromatase inhibitors.

An alternative approach to oestrogen withdrawal is fo antagonise oestrogens with

15 anticestrogens. These are drugs that bind to and compete for oestrogen receptors (ER) present
in the nuclei of oestrogen-responsive tissue. Conventional nonsteroidal antioestrogens, such
as tamoxifen, compete efficiently for ER binding but their effectiveness is often limited by the
partial agonism they display, which results in an incomplete blockade of oestrogen-mediated

activity (Furr and Jordan 1984, May and Westley 1987).

20 The potential for nonsteroidal antioestrogens to display agonistic properties prompted

the search for novel compounds that would bind ER with high affinity without activating any
of the normal transcriptional hormone responses and consequent manifestations of oestrogens.
Such molecules would be “pure” antioestrogens, clearly distinguished from tamoxifen-like

ligands and capable of eliciting complete ablation of the trophic effects of oestrogens. Such

)
9

compounds are referred to as Estrogen Receptor-Downregulators (E.R.D.). The rationale for
the design and testing of novel, pure antioestrogens has been described in: Bowler et al 1989,
Wakeling 1990a, 1990b, 1990c. Wakeling and Bowler 1987, 1988.

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 7o position,
provided the first examples of compounds devoid of oestrogenic activity (Bowler et al 1989).
30 One of these, 7a-[9-(4,4,5,5,5-pentafluoropentyl sulphinyl)nonylloesira-1,3,5-(10)triene-
3,17B-diol was selected for intensive study on the basis of its pure oestrogen antagonist

activity and significantly increased antioestrogenic potency over other available
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antioestrogens. In vitro findings and early clinical experience with
Ta-[9-(4.4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3-5(10)-triene-3,1 7B-diol have
promoted interest in the development of the drug as a therapeutic agent for oestrogen-
dependent indications such as breast cancer and certain benign gynaecological conditions.

5 Ta-[9-(4,4,5,5,5-Pentafluoropentylsulphinyl)nonyl]oestra-1,3-5(10)-triene-3,17p-diol,
or ICI 182,780, has been allocated the international non-proprietary name fulvestrant, which is
used heremafter. When referring to fulvestrant we include pharmaceutically-acceptable salts
thereof and any possible solvates of either thereof.

Fulvestrant binds to ER with an affinity similar to that of oestradiol and completely
10 blocks the growth stimulatory action of oestradiol on human breast cancer cells in vitro, it is
more potent and more effective than tamoxifen in this respect. Fulvestrant blocks completely
the uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks the
uterotrophic activity of tamoxifen.
Because fulvestrant has none of the oestrogen-like stimulatory activity that is
15 characteristic of clinically available antioestrogens such as tamoxifen or toremifene, it may
offer improved therapeutic activity characterised by more rapid, complete, or longer-lasting
tumour regression; a lower incidence or rate of development of resistance to treatment; and a
reduction of tumour invasiveness.

In intact adult rats, fulvestrant achieves maximum regression of the uterus at a dose

20 which doces not adversely affect bone density or lead to increased gonadotrophin secretion. If
also true in humans, these findings could be of extreme importance clinically. Reduced bone
dengsity limits the duration of oestrogen-ablative treatment for endometriosis. Fulvestrant does
not block hypothalamic ER. Oestrogen ablation also causes or exacerbates hot flushes and
other menopausal symptoms; fulvestrant will not cause such effects because it does not cross

25 the blood-brain barrier.

European Patent Application No. 0 138 504 discloses that certain steroid derivatives
are effective antioestrogenic agents. The disclosure includes information relating to the
preparation of the steroid derivatives. In particular there is the disclosure within Example 35
of the compound 7a-[9-(4,4,5,5,5 -pentaﬂuoropentyléuiphinyi)nonyl]oestra-

30 1,3,5(10)-triene-3,17-diol, which compound is specifically named in Claim 4. It is also
disclosed that the compounds of that invention may be provided for use in the form of a

pharmaceutical composition comprising a steroid derivative of the invention together with a

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 5
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pharmaceutically-acceptable diluent or carrier. It is stated therein that the composition can be
in a form suitable for oral or parenteral administration.
Fulvestrant shows, along with other steroidal based compounds, certain physical
properties which make formulation of these compounds difficult. Fulvestrant is a particularly
5 lipophilic molecule, even when compared with other steroidal compounds, and its aqueous
solubility is extremely low at around 10 ngml™ (this is an estimate from a water/solvent
mixture solute since measurements this low could not be achieved in a water only solutc).
Currently there are a number of sustained release injectable steroidal formulations
which have been commercialised. Commonly these formulations use oil as a solvent and
10 wherein additional excipients may be present. Below in Table 1 are described a few
commercialised sustained release injectable formulations.
In the formulations within Table 1 a number of different oils are used to solubilise the
compound and additional excipients such as benzyl benzoate, benzyl alcohol and ethanol have
been used. Volumes of oil needed to solubilise the steroid active ingredient are low. Extended

15 release is achievable for periods from 1 to 8 weeks.

20

25
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described which comprises 50mg of fulvestrant, 400mg of benzyl alcohol and sufficient castor
oil to bring the solution to a volume of 1 ml. Manufacture at a commercial scale of a
formulation as described in US 5,183,814 will be complicated by the high alcohol
concentration. Therefore, there is a need to lower the alcohol concentration in fulvestrant

5 formulations whilst preventing precipitation of fulvestrant from the formulation.

Table 2 shows the solubility of fulvestrant in a number of different solvents.

Table 2 - SOLUBILITY OF FULVESTRANT

SOLVENT SOLUBILITY
(mgml™ at 25°C)
Water 0.001
Arachis oil 0.45
Sesame oil 0.58
Castor oil 20
Miglyol 810 3.06
Miglyol 812 2.72
Ethyl oleate 1.25
Benzyl benzoate 6.15
ke Isopropyl myristate 0.80
Span 85 (surfactant) 3.79
Ethanol >200
Benzyl Alcohol >200

10
As can be seen fulvestrant is significantly more soluble in castor oil than any of the
other oils tested. The greater solvating ability of castor oil for steroidal compounds is known
and is attributed to the high number of hydroxy groups of ricinoleic acid, which is the major
constituent of the fatty acids within the triglycerides present in castor oil - see (Riffkin et.al. J.
15 Pharm. Sci., (1964), 53, 891).
However, even when using the best oil based solvent, castor oil, we have found that it
is not possible to dissolve fulvestrant in an oil based solvent alone so as to achieve a high

enough concentration to dose a patient in a low volume injection and achieve a therapeutically

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 9
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significant release rate. To achieve a therapeutically significant release rate the amount of
fulvestrant needed would require the formulation volume to be large, at least 10 ml. This
requires the doctor to inject an excessively large volume of formulation to administer a dose
significantly high enough for human therapy.

5 Currently guidelines recommend that no more than Smis of liquid is injected
mtramuscularly in a single injection. Pharmacologically active doses required for a 1 month
long acting depot formulation of fulvestrant is around 250mg. Therefore, when dissolved in
just castor oil, fulvestrant would need to be administered in at least 10ml of castor oil.

The addition of organic solvents in which fulvestrant is freely soluble, and which are
10 miscible with castor oil, may be used, such as an alcohol. With the addition of high
concentrations of an alcohol concentrations of >50mgmi™ of fulvestrant in a castor oil
formulation is achievable, thereby giving an injection volumes of <5ml - see Table 3 below.
We have surprisingly found that the introduction of a non-aqueous ester solvent which is
miscible in the castor oil and an alcohol surprisingly eases the solubilisation of fulvestrant into
15 aconcentration of at least 50 mgml™ - see Table 3 below. The finding is surprising since the
solubility of fulvestrant in non-aqueous ester solvents - see Table 2 above - is significantly
lower than the solubility of fulvestrant in an alcohol. The solubility of fulvestrant is also lower
in non-aqueous ester solvents than is the solubility of fulvestrant in castor oil.
Therefore, we present as a feature of the invention a pharmaceutical formulation

20 comprising fulvestrant (preferably fulvestrant is present at 3-10%w/v, 4-9%w/v, 4-8%w/v,

4-7%w/v, 4-6%w/v and most preferably at about 5%w/v) in a ricinoleate vehicle, a
pharmaceutically acceptable non-aqueous ester solvent, and a pharmaceutically acceptable
alcohol wherein the formulation is adapted for intramuscular administration and attaining a
therapeutically significant blood plasma fulvestrant concentration for at least 2 weeks.

25 Another feature of the invention is a pharmaceutical formulation comprising
fulvestrant in which the formulation is adapted for intra-muscular injection into a human and
which is capable after injection of attaining a therapeutically significant blood plasma
fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

30 intra-muscular injection comprising fulvestrant, 30% or less weight of a pharmaceutically-
acceptable alcohol per volume of formulation, at least 1% weight of a pharmaceutically-

acceptable non-aqueous ester solvent miscible in a ricinoleate vehicle per volume of

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 10
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formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a formulation
which is capable after injection of attaining a therapeutically significant blood plasma
fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

5 intra-muscular injection comprising fulvestrant; 35% (preferably 30% and 1deally 25%) or less
weight of a pharmaceutically-acceptable alcohol per volume of formulation, at least 1%
(preferably at least 5% or ideally 10%) weight of a pharmaceutically-acceptable non-aqueous
ester solvent miscible within a ricinoleate vehicle per volume of formulation and a sufficient
amount of a ricinoleate vehicle so as to prepare a formulation of at least 45mgml* of
10 fulvestrant.

For the avoidance of any doubt when using the term % weight per volume of
formulation for the constituents of the formulation we mean that within a unit volume of the
formulation a certain percentage of the constituent by weight will be present, for example a
1% weight per volume formulation will contain within a 100m! volume of formulation 1g of

15 the constituent. By way of further illustration

of x by, weight:per-volume of formulation | Weight of x.in Iml of formulation
20% 200mg
10% 100mg
5% 50mg
1% 10mg

Preferred pharmaceutical formulations of the invention are as described above
wherein:
20 1. The total volume of the formulation 1s 6ml, or less, and the concentration of
fulvestrant is at least 45mgml~ .
2. The total amount of fulvestrant in the formulation is 250mg, or more, and the total
volume of the formulation is 6ml, or less.
3. The total amount of fulvestrant in the formulation is 250mg and the total volume of

25 the formulation is 5-5.25ml.

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 11
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1t is appreciated that in the formulation an excess of formulation may be included to
allow the attendant physician or care giver to be able to deliver the required dose. Therefore,
when a Sml dose is required it would be appreciated that an excess of up to 0.25ml, preferably
up to 0.15ml will also be present in the formulation. Typically the formulation will be

s presented in a vial or a prefilled syringe, preferably a prefilled syringe, containing a unit
dosage of the formulation as described herein, these being further features of the invention.

Preferred concentrations of a pharmaceutically-acceptable alcohol present in any of the
above formulations are; at least 3%w/v, at least 5%w/v, at least 7%w/v, at least 10% w/v, at
least 11% w/v, at least 12% w/v, at least 13% w/v, at least 14% w/v, at least 15% w/v and,

10 preferably, at least 16% w/v. Preferred maximal concentrations of pharmaceutically-
acceptable alcohol present in the formulation are ;28% w/v or less, 22% w/v or less and 20%
w/v or less.. Preferred ranges of pharmaceutically-acceptable alcohol present in any of the
above formulations are selected from any minimum or maximum value described above and
preferably are; 3-35%w/v, 4-35%w/v, 5-35%w/v, 5-32%w/v, 7-32%w/v, 10-30%w/v, 12-

15 28%w/v, 15-25%w/v, 17-23%w/v, 18-22%w/v and ideally 19-21%w/v.

The pharmaceutically-acceptable alcohol may consist of one alcohol or a mixture of
two or more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically-
acceptable alcohols for parenteral administration are ethanol, benzyl alcohol or a mixture of
both ethanol and benzy! alcohol, preferably the ethanol and benzyl alcohol are present in the

20 formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/v

ethanol and 10% w/v benzyl alcohol.

The pharmaceutically-acceptable non-aqueous ester solvent may consist of one or a
mixture of two or more pharmaceutically-acceptable non-aqueous ester solvents, preferably
just one. A preferred pharmaceutically-acceptable non-aqueous ester solvent for parenteral

25 administration is selected from benzyl benzoate, ethyl oleate, isopropyl myristate,isopropyl
palmitate or a mixture of any thereof.

The ricinoleate vehicle should preferably be present in the formulation in a proportion
of at least 30% weight per volume of the formulation, ideally at least 40% or at least 50%
weight per volume of formulation.

30 It will be understood by the skilled person that the pharmaceutically-acceptable
alcohol will be of a quality such that it will meet pharmacopoeial standards (such as are

described in the US, British, European and Japanese pharmacopoeias) and as such will contain
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some water and possibly other organic solvents, for example ethanol in the US Pharmacopeia
contains not less than 94.9% by volume and not more than 96.0% by volume of ethanol when
measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than
99.5% ethanol by volume when measured at 15.56°C.

5 Preferred concentrations of the pharmaceutically-acceptable non-aqueous ester solvent
present in any of the above formulations are; at least 5% w/v, at least 8% w/v, at least 10%
w/v, at least 11% w/v, at least 12% w/v, at least 13% w/v, at least 15% w/v, at least 16% w/v,
at least 17% w/v, at least 18% w/v, at least 19% w/v and at least 20% w/v. Preferred maximal
concentrations of the pharmaceutically-acceptable non-aqueous ester solvent are; 60% w/v or

10 less, 50%w/v or less, 45% w/v or less, 40% w/v or less, 35% w/v or less, 30% w/v or less and
25% w/v or less. A preferred concentration is 15% w/v. Preferred ranges of pharmaceutically-
acceptable non-aqueous ester solvent present in any of the above formulations are selected
from any minimum or maximum value described above and preferably are; 5-60%w/v, 7-
55%w/v, 8-50%w/v, 10-50%w/v, 10-45%w/v, 10-40%w/v, 10-35%w/v, 10-30%w/v, 10-

15 25%wl/v, 12-25%w/v, 12-22%w/v, 12-20%w/v, 12-18%w/v, 13-17%w/v and ideally 14-

16%w/v. Preferably the ester solvent is benzyl benzoate, most preferably at about 15%w/v.
It will be understood by the skilled person that the pharmaceutically-acceptable non-
aqueous ester solvent will be of a quality that it will meet pharmacopoeial standards (such as

described in the US, British, European and Japanese pharmacopoeias).

it 20 Preferred combinations of pharmaceutically-acceptable alcohol and pharmaceutically-

acceptable non-aqueous ester solvent in the formulation are set out below:

Pharmaceutically-acceptable Pharmaceutically-acceptable non-agueous
ﬁlcohol(%w/v) ester (Yow/v)
10-30 5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and
ideally 14-16.

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 13
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17-23 5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-
30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and
ideally 14-16.

3-35, 4-35, 5-35, 5-32, 7-32,10-30, 12- | 10-35

28, 15-25, 17-23, 18-22 and ideally 19-
3-35,4-35, 5-35, 5-32, 7-32, 10-30, 12- | 12-18
28, 15-25, 17-23, 18-22 and ideally 19-
21.

ethanol and benzyl alcohol, most benzyl benzoate, most preferably at about 15%

preferably each at about 10%

By the use of the term ricinoleate vehicle we mean an oil which has as a proportion (at
least 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or 95% w/v) of its composition as
5 triglycerides of ricinoleic acid. The ricinoleate vehicle may be a synthetic oil or conveniently
is castor oil, ideally of pharmacopoeial standards, as described above.
We have surprisingly found that the above formulations of the invention provide, after
intra-muscular injection, satisfactory release of fulvestrant over an extended period of time.

This finding is indeed surprising for the following reasons.

10 1. Previously tested by the applicants have been intra-muscular injections of fulvestrant
in the form of an aqueous suspension. We have found extensive local tissue irritation at the
injection site as well as a poor release profile. It is believed that the tissue
irritation/inflammation was due to the presence of fulvestrant in the form of solid particles.
The release profile appeared to be determined by the extent of inflammation/irritation present

15 at the injection site and this was variable and difficuit to control. Also the fulvestrant release
rate was not sufficiently high to be clinically significant.

2. Qur findings from studies using 14¢ labelled benzyl alcohol show that it dissipates

rapidly from the injection site and is removed from the body within 24 hours of
administration.
20 It would be expected that ethanol will dissipate at least as quickly, if not more rapidly,

from the injection site,

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 14



270635 . i

-12 -

It is known that benzyl benzoate is metabolised by conjugation to glycine to form
hippuric acid by the human liver and excreted into the urine - Martindale: The Extra
Pharmacopoeia 32™ edition page 1103, and, therefore, it is unlikely that benzyl benzoate,

when used, is present at the injection site during the whole of the extended release period.

(%]

We have found that despite the rapid climination of the additional solubilising
excipients, i.e. the alcohol and pharmaceutically-acceptable non-aqueous ester solvent, from
the formulation vehicle and the site of injection after injection of the formulation, extended
release at therapeutically significant levels of fulvestrant over an extended period can still
achieved by the formulation of the invention.

10 By use of the term “therapeutically significant levels” we mean that blood plasma
concentrations of at least 2.5 ngml™, ideally at least 3 ngml™, at least 8.5 ngmi™, and up to 12
ngml” of fulvestrant are achieved in the patient. Preferably blood plasma levels should be less
than 15 ngml.

By use of the term “extended release” we mean at least two weeks, at least three

15 weeks, and, preferably at least four weeks of continuous release of fulvestrant is achieved. In a

preferred feature extended release is achieved for 36 days. Preferably extended release of
fulvestrant is for at least 2- 5 weeks and more preferably for the following periods (weeks)
2.5-5,2.5-4, 3-4, 3.5-4 and most preferably for at least about 4 weeks.

Tt will be understood that the attendant physician may wish to administer the

20 intramuscular injection as a divided dose, i.e. a 5ml formulation is sequentially administered

in two separate injections of 2.5ml, this is a further feature of the invention
Simply solubilising fulvestrant in an oil based liquid formulation is not predictive of a
good release profile or lack of precipitation of drug after injection at the injection site.
Table 3 shows the solubility of fulvestrant in a castor oil vehicle additionally
25 containing alcohols ethanol and benzyl alcohol with or without benzyl benzoate. The results
clearly show the positive effect of benzyl benzoate on fulvestrant solubility in castor oil,
despite fulvestrant having a lower solubility in benzyl benzoate than in either alcohol or castor

oil.
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10
Formulation ® Complete vehicle  Vchicle minus alcohols
Castor oil based 81.2 12.6
15 Miglyol 812-N based 86.8 1.7
Sesame seed/Castor oil (1:1) based 70.1 4.4
Sesame seed oil based 45.7 0.7
20
Arachis oil based 40.2 <0.2
@ ¢ omplete Vehicle Formulations comprised ethanol [96%](10%), benzyl alcohol (10%) and benzyl benzoate
25 (15%) made to volume with the stated oil. Excess fulvestrant was added to each solvent mixture and solubility
determined.
Effect of formulation on precipitation of fulvestrant at the injection site
30 Days
Formulation * 3 4 7 10 30 51
Formulation F1 0 0 0 0 0 0
35 castor oil based
Formulation F2 +++ -+ - } ++ 0
Miglyol 812-N based
40 Formulation F3 ++ ++ +++ ++ + +
sesame seed oil/castor
oil based
0, +, ++, +++ = Degree of precipitation (None detected, Mild, Moderate, Severe)
45 * Formulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcobol (10%) and benzyl benzoate

770635 . -
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The following Table 4 shows the solubility of fulvestrant in a range of oil based

formulations which contain the same amounts of alcohol and benzyl benzoate but in which the

oil is changed. The data also shows solubility of fulvestrant after removal of the alcohols.

Table 4

Solubility comparisons of fulvestrant in oil based formulations with and without

alcohols

Fulvestrant Solubility mg ml™? @ 25°C

(15%) made to volume with the stated oil.

b

Mainly large needle shaped crystals
Small needles and/or sheafs of crystals
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Precipitation of fulvestrant and the release profile was determined with the above
formulations in an in vive rabbit study.

Figure 1 shows the release profile in vivo of the four formulations from the second part
of Table 4 and shows the effect of the fixed oil component on fulvestrant plasma profile over

5 five days following intramuscular administration in rabbits (data normalised to S0mg per 3kg;

mean given; number of animals per timepoint = 8, plasma samples assayed for fulvestrant
content using le-ms/ms detection following solvent extraction). As can be seen the castor oil
formulation showed a particularly even release profile with no evidence of precipitation of
fulvestrant at the injection site.

10 Therefore we present as a further feature of the invention an extended release
pharmaceutical formulation adapted for intramuscular injection comprising fulvestrant; 35%
(preferably 30% or ideally 25%) or less weight of a pharmaceutically-acceptable alcohol per
volume of formulation, at least 1% (preferably at least 5% or ideally 10%) weight of a
pharmaceutically-acceptable non-aqueous ester solvent miscible in a ricinoleate vehicle per

15 volume of formulation and sufficient amount of a ricinoleate vehicle, taking into account the

addition of any further optional pharmaceutically-acceptable excipients, so as to prepare a

formulation of at least 45mgm]i”? of fulvestrant.
A further feature of the invention is a pharmaceutical formulation adapted for

mtramuscular injection, as defined above, for use in medical therapy.

20 A further feature of the invention is a method of treating a benign or malignant
diseases of the breast or reproductive tract, preferably treating breast cancer, by administration
to a human in need of such treatment by intramuscular injection an extended release
ricinoleate vehicle based pharmaceutical formulation comprising at least 45Smgml* of
fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a pharmaceutically-

25 acceptable alcohol per volume of formulation, at least 19 (preferably at least 5% or ideally
10%) weight of a pharmaceutically-acceptable non-aqueous ester solvent miscible in a

ricinoleate vehicle per volume of formulation.

Preferably Sml of the intramuscular injection is administered.
A further feature of the invention is use of fulvestrant in the preparation of a
30 pharmaceutical formulation as describe hereinabove, for the treatment of a benign or

malignant disease of the breast or reproductive tract, preferably treating breast cancer.
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Additional excipients commonly used in the formulation field including, for example,
an anfioxidant preservative, a colorant or a surfactant may be used. A preferred optional
excipient is a surfactant.

As described above fulvestrant is useful in the treatment of oestrogen-dependent

5 indications such as breast cancer and gynaecological conditions, such as endometriosis.

In addition to fulvestrant another similar type of molecule is currently under clinical
investigation. SH-646 (113-fluoro- 7a-(14,14,15,15,15-pentafluoro-6-
methyl-10-thia-6-azapentadecyl)estra-1,3,5(10)-triene-3,173-diol) is also putatively a
compound with the same mode of action as fulvestrant and has a very similar chemical

10 structure. It is believed that the compound will also share with fulvestrant similar physical
properties and therefore the current invention will also have application with this compound.

A further feature of the invention is a pharmaceutical formulation adapted for

intra-muscular injection comprising 118-fluoro- 7a-(14,14,15,15,15-pentafluoro-6-
methyl-10-thia-6-azapentadecyl)estra-1,3,5(10)-triene-3,17p-diol; 35% or less weight of a

15 pharmaceutically-acceptable alcohol per volume of formulation, at least 1% weight of a
pharmaceutically-acceptable non-aqueous ester solvent miscible within a ricinoleate vehicle
per volume of formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a

formulation of at least 45mgml” of 113-fluoro- 7a-(14,14,15,15,15-pentafluoro-6-

methyl-10-thia-6-azapentadecyl)estra-1,3,5(10)-triene-3,17p3-diol.

20 Further features of the invention are those as described above but in which SH-646 1s

substituted for fulvestrant.

Formulation Example

25 Fulvestrant is mixed with alcohol and benzyl alcohol, stirring until completely
dissolved. Benzyl benzoate is added and the solution is made to final weight with castor oil
and stirred, (for convenience weight is used rather than volume by using the weight to volume
ratio). The bulk solution is overlaid with Nitrogen. The sc;lution is sterilised by filtration
using one or two filters of 0.2um porosity. The sterile filtrate is kept under a nitrogen overlay

30 as it is filled under aseptic conditions into washed and depyrogenised, sterile primary

containers, for example vials or pre-filled syringes. An overage is included in the primary
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pack to facilitate removal of the dose volume. The primary packs are overlaid with sterile

nitrogen, before aseptically sealing.

See also process flow diagram below

Quantities of each component of the formulation is chosen according to the required
formulation specification, examples are described above. For example quantities are added of
each component to prepare a formulation which contains
10% weight per volume of benzyl alcohol

10 10% weight per volume of ethanol
15% weight per volume of benzyl benzoate
250mg of fulvestrant for each 5ml of finished formulation

and the remaining amount as castor oil
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components Process
Fulvestrant STAGE 1: DISSOLUTION OF
Alcohol > ACTIVE AGENT

Benzyl Alcohol

v

Benzyl Benzoate —_—— STAGE 2: MIX

v

— STAGE 3: MAKE TO
WEIGHT

v

STAGE 4: STERILE FILTRATION
{0.2pm)
INTO BULK RECEIVING VESSEL

v

STAGE 5: STERILE (0.2pm)
IN-LINE FILTRATION

Castor Oil

STAG?(S: ASEPTIC FILLING,
AND STOPPERING

STAG?’]: VISUAL
INSPECTION
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Claims
l. A pharmaceutical formulation adapted for intra-muscular injection comprising

fulvestrant, 30% or less weight of a pharmaceutically-acceptable alcohol per volume of

(%]

formulation, at least 1% weight of a pharmaceutically-acceptable non-aqueous ester solvent
miscible in a ricinoleate vehicle per volume of formulation and a sufficient amount of a
ricinoleate vehicle so as to prepare a formulation which is capable after injection of attaining a

therapeutically significant blood plasma fulvestrant concentration of at least 2.5ngml™ for at

least 2 weeks.

10 2. A pharmaceutical formulation as claimed in claim 1 wherein the blood plasma

fulvestrant concentration is attained for at least 4 weeks.

3. A pharmaceutical formulation as claimed in claim 1 wherein the blood plasma

fulvestrant concentration is attained for 2 to 5 weeks.

4. A pharmaceutical formulation adapted for intra-muscular injection comprising
fulvestrant, 30% or less weight of a pharmaceutically-acceptable alcohol per volume of
formulation, at least 1% weight of a pharmaceutically-acceptable non-aqueous ester solvent

miscible in a ricinoleate vehicle per volume of formulation and a sufficient amount of a

ricinoleate vehicle so as to prepare a formulation of at least 45mgml™ of fulvestrant.

20

5. A pharmaceutical formulation as claimed in claim [ to 4 which contains 25% w/v or

less of a pharmaceutically-acceptable alcohol.

6. A pharmaceutical formulation as claimed in claim 5 which contains 20% w/v or less of

25 apharmaccutically-acceptable alcohol.

7. A pharmaceutical formulation as claimed in any claim from 1 to 6 which contains 60%

w/v or less of a pharmaceutically-acceptable non-aqueous ester solvent.

30 8. A pharmaceutical formulation as claimed in claim 7 which contains 50%w/v or less of

a pharmaceutically-acceptable non-aqueous ester solvent .
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9. A pharmaceutical formulation as claimed in claim 7 which contains 45% w/v or less of

a pharmaceutically-acceptable non-aqueous ester solvent.

5 10. A pharmaceutical formulation as claimed in claim 7 which contains 40% w/v or less of

a pharmaceutically-acceptable non-aqueous ester solvent.

11. A pharmaceutical formulation as claimed in claim 7 which contains 35% w/v or less
of a pharmaceutically-acceptable non-aqueous ester solvent.

10
12. A pharmacentical formulation as claimed in claim 7 which contains 30% w/v or less

of a pharmaceutically-acceptable non-aqueous ester solvent.

13. A pharmaceutical formulation as claimed in claim 7 which contains 25% w/v or less

15 of a pharmaceutically-acceptable non-aqueous ester solvent.

14. A pharmaceutical formulation as claimed in any claim from 1 to 13 wherein the

pharmaceutically-acceptable alcohol is a mixture of ethanol and benzyl alcohol.

20 15. A pharmaceutical formulation as claimed in any claim from 1 to 14 wherein the
pharmaceutically-acceptable non-aqueous ester solvent is selected from benzyl benzoate, ethyl

oleate, isopropyl myristate, isopropyl palmitate or a mixture of any thereof.

16. A pharmaceutical formulation as claimed in any claim from 1 to 15 wherein the

25 pharmaceutically-acceptable non-aqueous ester solvent is benzyl benzoate.

17. A pharmaceutical formulation as claimed in any claim from 1 to 16 wherein the total
volume of the formulation is 6mi, or less, and the concentration of fulvestrant is at least

45mgml™ .

m
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ABSTRACT
TITLE: Formulation

The invention relates to a novel sustained release pharmaceutical formulation adapted

h

for administration by injection containing the compound
70-[9-(4,4,5,5,5-pentafluoropentylsulphinynonyl]oestra-1,3,5(10)-triene-3,17B-diol, more
particularly to a formulation adapted for administration by injection containing the compound
7a-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(10)-triene-3,17B-diol in
solution in a ricinoleate vehicle which additionally comprises at least one alcohol and a non-

10 aqueous ester solvent which is miscible in the ricinoleate vehicle.
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FORMULATION

The invention relates to a novel sustained release pharmaceutical formulation adapted
for administration by injection containing the compound - -

5 7a-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(10)-triene-3,173-diol, more
particularly to a formulation adapted for administration by injection containing the compound
7a-{9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(10)-triene-3,17p-diol in
solution in a ricinoleate vehicle which additionally comprises at least one alcohol and a non-
aqueous ester solvent which is miscible in the ricinoleate vehicle.

10 Oestrogen deprivation is fundamental to the treatment of many benign and malignant
diseases of the breast and reproductive tract. In prerﬁenopausal women, this is achieved by

the ablation of ovarian function through surgical, radiotherapeutic, or medical means, and, in

i
e B

postmenopausal women, by the use of aromatase inhibitors.

An alternative approach to oestrogen withdrawal is to antagonise oestrogens with

15 antioestrogens. These are drugs that bind to and compete for oestrogen receptors (ER) present
in the nuclei of oestrogen-responsive tissue. Conventional nonsteroidal antioestrogens, such

. as tamoxifen, compete efficiently for ER binding but their effectiveness is often limited by the

= partial agonism they display, which results in an incomplete blockade of oestrogen-mediated

activity (Furr and Jordan 1984, May and Westley 1987).

20 The potential for nonsteroidal antioestrogens to display agonistic properties prompted
the search for novel compounds that would bind ER with high affinity without activating any
of the normal transcriptionél hormone responses and consequent manifestations of oestrogens.
Such molecules would be “pure” antioestrogens, clearly distinguished from tamoxifen-like
ligands and capable of eliciting complete ablation of the trophic effects of oestrogens. Such

25 compounds are referred to as Estrogen Receptor-Downregulators (E.R.D.). The rationale for
the design and testing of novel, pure antioestrogens has been described in: Bowler et al 1989,
Wakeling 1990a, 1990b, 1990c. Wakeling and Bowler 1987, 1988.

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 7o position,
provided the first examples of compounds devoid of oestrogenic activity (Bowler et al 1989).

30 One of these, 7a-[9-(4,4,5,5,5-pentafluoropentyl sulphinyl)nonyl]oestra-1,3,5-(10)triene-

3,17B-diol was selected for intensive study on the basis of its pure oestrogen antagonist

activity and significantly increased antioestrogenic potency over other available
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antioestrogens. Ir vitro findings and early clinical experience with
Ta-[9-(4.4,5,5,5-pentafluoropentylsulphinyl)nonyljoestra-1,3-5(10)-triene-3,17p-diol have
promoted interest in the development of the drug as a therapeutic agent for oestrogen-
- dependent indications such as breast cancer and certain benign gynaecological conditions. -
5 Ta-[9-(4,4,5,5,5-Pentafluoropentylsulphinyl)nonyl]oestra-1,3-5(10)-triene-3,17B-diol,
or ICY 182,780, has been allocated the international non-proprietary name fulvestrant, which is
used hereinafter. When referring to fulvestrant we include pharmaceutically-acceptable salts
thereof and any possible solvates of either thereof.
Fulvestrant binds to ER with an affinity similar to that of oestradiol and completely
10 blocks the growth stimulatory action of oestradiol on human breast cancer cells in vitro; it is
more potent and more effective than tamoxifen in this respect. Fulvestrant blocks completely
the uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks the
uterotrophic activity of tamoxifen.
Because fulvestrant has none of the oestrogen-like stimulatory activity that is
15 characteristic of clinically available antioestrogens such as tamoxifen or toremifene, 1t may
offer improved therapeutic activity characterised by more rapid, complete, or longer-lasting
tumour regression; a lower incidence or rate of development of resistance to treatment; and a
reduction of tumour invasiveness.

In intact adult rats, fulvestrant achieves maximum regression of the uterus at a dose

20 which does not adversely affect bone density or lead to increased gonadotrophin secretion. If
also true in humans, these findings could be of extreme importance clinically. Reduced bone
density limits the duration of oestrogen-ablative treatment for endometriosis. Fulvestrant does
not block hypothalamic ER. Oestrogen ablation also causes or exacerbates hot flushes and
other menopausal symptoms; fulvestrant will not cause such effects because it does not cross

25 the blood-brain barrier.

European Patent Application No. 0 138 504 discloses that certain steroid derivatives
are effective antioestrogenic agents. The disclosure includes information relating to the
preparation of the steroid derivatives. In particular there is the disclosure within Example 35
of the compound 7oc-[9-(4,4,5,5,5-pentaﬂuoropentyléulphinyl)nonyl]oestra—

30 1,3,5(10)-triene-3,17B-diol, which compound is specifically named in Claim 4. It is also
disclosed that the compounds of that invention may be provided for use in the form of a

pharmaceutical composition comprising a steroid derivative of the invention together with a
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pharmaceutically-acceptable diluent or carrier. It is stated therein that the composition can be
in a form suitable for oral or parenteral administration.

Fulvestrant shows, along with other steroidal based compounds, certain physical
‘properties which make formulation of these compounds difficult. Fulvestrant is a particularly
5 lipophilic molecule, even when compared with other steroidal compounds, and its aqueous
solubility is extremely low at around 10 ngml" (this is an estimate from a water/solvent
mixture solute since measurements this low could not be achieved in a water only solute).
Currently there are a number of sustained release injectable steroidal formulations
which have been commercialised. Commonly these formulations use oil as a solvent and
10 wherein additional excipients may be present. Below in Table 1 are described a few
commercialised sustained release injectable formulations.
In the formulations within Table 1 a number of different oils are used to solubilise the
compound and additional excipients such as benzyl benzoate, benzyl alcohol and ethanol have
been used. Volumes of oil needed to solubilise the steroid active ingredient are low. Extended

15 release is achievable for periods from 1 to 8 weeks.

20

25
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described which comprises 50mg of fulvestrant, 400mg of benzyl alcohol and sufficient castor
oil to bring the solution to a volume of 1 ml. Manufacture at a commercial scale of a
formulation as described in US 5,183,814 will be complicated by the high alcohol
conceﬁtration."Therefore, thereis a need to lower the alcohol concentration in fulvestrant
5 formulations whilst preventing precipitation of fulvestrant from the formulation.

Table 2 shows the solubility of fulvestrant in a number of different solvents.

Table 2 - SOLUBILITY OF FULVESTRANT

SOLVENT SOLUBILITY
 (mgml* at 25°C)

Water 0.001

Arachis oil 0.45

Sesame oil 0.58

Castor oil 20

Miglyol 810 3.06

Miglyol 812 2.72

Ethyl oleate 1.25

Benzyl benzoate 6.15

Isopropyl myristate ' 0.80

Span 85 (surfactant) : 3.79

Ethanol >200

Benzyl Alcohol >200 ‘

10
As can be seen fulvestrant is significantly more soluble in castor oil than any of the
other oils tested. The greater solvating ability of castor oii for steroidal compounds is known
and is attributed to the high number of hydroxy groups of ricinoleic acid, which is the major
constituent of the fatty acids within the triglycerides present in castor oil - see (Riffkin et.al. J.
15 Pharm. Sci., (1964), 53, 891).
However, even when using the best oil based solvent, castor oil, we have found that it
is not possible to dissolve fulvestrant in an oil based solvent alone so as to achieve a high

enough concentration to dose a patient in a low volume injection and achieve a therapeutically
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significant release rate. To achieve a therapeutically significant release rate the amount of
fulvestrant needed would require the formulation volume to be large, at least 10 ml. This
requires the doctor to inject an excessively large volume of formulation to administer a dose
significantly high enough for human therapy. -

5 Currently guidelines recommend that no more than 5mls of liquid is injected
intramuscularly in a single injection. Pharmacologically active doses required for a 1 month
long acting depot formulation of fulvestrant is around 250mg. Therefore, when dissolved in
just castor oil, fulvestrant would need to be administered in at least 10ml of castor oil.

The addition of organic solvents in which fulvestrant is freely soluble, and which are

10 miscible with castor oil, may be used, such as an alcohol. With the addition of high
concentrations of an alcohol concentrations of >50mgml" of fulvestrant in a castor oil
formulation is achievable, thereby giving an injection volumes of <5ml - see Table 3 below.
We have surprisingly found that the introduction of a non-aqueous ester solvent which is
miscible in the castor oil and an alcohol surprisingly eases the solubilisation of fulvestrant into

15 a concentration of at least 50 mgml™ - see Table 3 below. The finding is surprising since the

solubility of fulvestrant in non-aqueous ester solvents - see Table 2 above - is éigniﬁcantiy

- lower than the solubility of fulvestrant in an alcohol. The solubility of fulvestrant is also lower

5 in non-aqueous ester solvents than is the solubility of fulvestrant in castor oil.

12 Therefore, we present as a feature of the invention a pharmaceutical formulation

E 20 comprising fulvestrant (preferably fulvestrant is present at 3-10%w/v, 4-9%w/v, 4-8%w/v,
4-7%w/v, 4-6%w/v and most preferably at about 5%w/v) in a ricinoleate vehicle, a
pharmaceutically acceptable non-aqueous ester solvent, and a pharmaceutically acceptable
alcohol wherein the formulation is adapted for intramuscular administration and attaining a
therapeutically significant blood plasma fulvestrant concentration for at least 2 weeks.

25 Another feature of the invention is a pharmaceutical formulation comprising
fulvestrant in which the formulation is adapted for intra-muscular injection into a human and
which is capable after injection of attaining a therapeutically significant blood plasma
fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

30 intra-muscular injection comprising fulvestrant, 30% or less weight of a pharmaceutically-

acceptable alcohol per volume of formulation, at least 1% weight of a pharmaceutically-

acceptable non-aqueous ester solvent miscible in a ricinoleate vehicie per volume of

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 40



770635 : : ' .

-8-

formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a formulation
which is capable after injection of attaining a therapeutically significant blood plasma
fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

5 intra-muscular injection comprising fulvestrant; 35% (preferably 30% and ideally 25%) or less
weight of a pharmaceutically-acceptable alcohol per volume of formulation, at least 1%
(preferably at least 5% or ideally 10%) weight of a pharmaceutically-acceptable non-aqueous
ester solvent miscible within a ricinoleate vehicle per volume of formulation and a sufficient
amount of a ricinoleate vehicle so as to prepare a formulation of at least 45mgml!"' of
10 fulvestrant.

For the avoidance of any doubt when using the term % weight per volume of
formulation for the constituents of the formulation we mean that within a unit volume of the
formulation a certain percentage of the constituent by weight will be present, for example a
1% weight per volume formulation will contain within a 100ml volume of formulation 1g of

15 the constituent. By way of further illustration

= [%ofxbyweight ‘e of formulation | weight of x in 1ml of formulation .
20% 200mg
10% 100mg
~= 5% 50mg
1% 10mg

Preferred pharmaceutical formulations of the invention are as described above
wherein:
20 1. The total volume of the formulation is 6ml, or less, and the concentration of

fulvestrant 1s at least 45mgml™’ .

2. The total amount of fulvestrant in the formulation is 250mg, or more, and the total
volume of the formulation is 6ml, or less.

3. The total amount of fulvestrant in the formulation is 250mg and the total volume of

25 the formulation is 5-5.25ml.
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It is appreciated that in the formulation an excess of formulation may be included to

-9.

allow the attendant physician or care giver to be able to deliver the required dose. Therefore,
when a 5ml dose is required it would be appreciated that an excess of up to 0.25ml, preferably
up to 0.15ml will also be present in the formulation. Typically the formulation will be
presented in a vial or a prefilled syringe, preferably a prefilled syringe, containing a unit
dosage of the formulation as described herein, these being further features of the invention.

Preferred concentrations of a pharmaceutically-acceptable alcohol present in any of the
above formulations are; at least 3%w/v, at least 5%w/v, at least 7%w/v, at least 10% w/v, at
least 11% w/v, at least 12% w/v, at least 13% w/v, at least 14% w/v, at least 15% w/v and,
preferably, at least 16% w/v. Preferred maximal concentrations of pharmaceutically-
acceptable alcohol present in the formulation are ;28% w/v or less, 22% w/v or less and 20%
w/v or less.. Preferred ranges of pharmaceutically-acceptable alcohol present in any of the
above formulations are selected from any minimum or maximum value described above and
preferably are; 3-35%w/v, 4-35%w/v, 5-35%w/v, 5-32%w/v, 7-32%w/v, 10-30%w/v, 12-
28%wi/v, 15-25%w/v, 17-23%w/v, 18-22%w/v and ideally 19-21%w/v.

The pharmaceutically-acceptable alcohol may consist of one alcohol or a mixture of
two or more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically-
acceptable alcohols for parenteral administration are ethanol, benzyl alcohol or a mixture of
both ethanol and benzyl alcohol, preferably the ethanol and benzyl alcohol are present in the
formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/v
ethanol and 10% w/v benzyl alcohol.

The pharmaceutically-acceptable non-aqueous ester solvent may consist of one or a
mixture of two or more pharmaceutically-acceptable non-aqueous ester solvents, preferably
just one. A preferred pharmaceutically-acceptable non-aqueous ester solvent for parenteral
administration is selected from benzyl benzoate, ethyl oleate, isopropyl myristate,isopropyl
palmitate or a mixture of any thereof.

The ricinoleate vehicle should preferably be present in the formulation in a proportion
of at least 30% weight per volume of the formulation, ideally at least 40% or at least 50%
weight per volume of formulation.

It will be understood by the skilled person that the pharmaceutically-acceptable
alcohol will be of a quality such that it will meet pharmacopoeial standards (such as are

described in the US, British, European and Japanese pharmacopoeias) and as such will contain
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some water and possibly other organic solvents, for example ethanol in the US Pharmacopeia
contains not less than 94.9% by volume and not more than 96.0% by volume of ethanol when
measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than
99.5% ethanol by volume when measured at 15.56°C.

Preferred concentrations of the pharmaceutically-acceptable non-aqueous ester solvent
present in any of the above formulations are; at least 5% w/v, at least 8% w/v, at lecast 10%
wiv, at least 11% w/v, at least 12% w/v, at least 13% w/v, at least 15% w/v, at least 16% w/v,
at least 17% w/v, at least 18% w/v, at least 19% w/v and at least 20% w/v. Preferred maximal
concentrations of the pharmaceutically-acceptable non-aqueous ester solvent are; 60% w/v or
less, S0%w/v or less, 45% w/v or less, 40% w/v or less, 35% w/v or less, 30% w/v or less and
25% w/v or less. A preferred concentration is 15% w/v. Preferred ranges of pharmaceutically-
acceptable non-aqueous ester solvent present in any of the above formulations are selected
from any minimum or maximum value described above and preferably are; 5-60%w/v, 7-
55%w/v, 8-50%w/v, 10-50%w/v, 10-45%w/v, 10-40%w/v, 10-35%w/v, 10-30%w/v, 10-
25%w/v, 12-25%w/v, 12-22%w/v, 12-20%w/v, 12-18%w/v, 13-17%w/v and ideally 14-
16%w/v. Preferably the ester solvent is benzyl benzoate, most preferably at about 15%w/v.

It will be understood by the skilled person that the pharmaceutically-acceptable non-
aqueous ester solvent will be of a quality that it will meet pharmacopoeial standards (such as
described in the US, British, European and Japanese pharmacopoeias).

Preferred combinations of pharmaceutically-acceptable alcohol and pharmaceutically-

acceptable non-aqueous ester solvent in the formulation are set out below:

Pharmaceutically-acceptable Pharmaceutically-acceptable non-aqueous

dlcohol(%w/v) : ester (Yow/v)

10-30 5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-
30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and
ideally 14-16.
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17-23 5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-
30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and
) . S | 1deally 14-16.

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12- 10-35

28, 15-25, 17-23, 18-22 and ideally 19-
3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12- 12-18
28, 15-25, 17-23, 18-22 and ideally 19-
21.

ethanol and benzyl alcohol, most benzyl benzoate, most preferably at about 15%

preferably each at about 10%

il

By the use of the term ricinoleate vehicle we mean an oil which has as a proportion (at
least 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or 95% w/v) of its composition as

s triglycerides of ricinoleic acid. The ricinoleate vehicle may be a synthetic oil or conveniently

is castor oil, ideally of pharmacopoeial standards, as described above.
We have surprisingly found that the above formulations of the invention provide, after
intra-muscular injection, satisfactory release of fulvestrant over an extended period of time.

This finding is indeed surprising for the following reasons.

10 1. Previously tested by the applicants have been intra-muscular injections of fulvestrant
in the form of an aqueous suspension. We have found extensive local tissue irritation at the
injection site as well as a poor release profile. It is believed that the tissue
irritation/inflammation was due to the presence of fulvestrant in the form of solid particles.
The release profile appeared to be determined by the extent of inflammation/irritation present

15 at the injection site and this was variable and difficult to control. Also the fulvestrant release
rate was not sufficiently high to be clinically significant.

2. Our findings from studies using ¢ labelled benzyl alcohol show that it dissipates
rapidly from the injection site and is removed from the body within 24 hours of
administration.

20 It would be expected that ethanol will dissipate at least as quickly, if not more rapidly,

from the injection site.
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It is known that benzyl benzoate is metabolised by conjugation to glycine to form
hippuric acid by the human liver and excreted into the urine - Martindale: The Extra
Pharmacopoeia 32" edition page 1103, and, therefore, it is unlikely that benzyl benzoate,
when used, is present at the injection site during the whole of the extended release period. -

5 We have found that despite the rapid elimination of the additional solubilising
excipients, i.e. the alcohol and pharmaceutically-acceptable non-aqueous ester solvent, from
the formulation vehicle and the site of injection after injection of the formulation, extended
release at therapeutically significant levels of fulvestrant over an extended period can still
achieved by the formulation of the invention.

10 By use of the term “therapeutically significant levels” we mean that blood plasma
concentrations of at least 2.5 ngml™, ideally at least 3 ngml™, at least 8.5 ngml™, and up to 12
ngml™ of fulvestrant are achieved in the patient. Preferably blood plasma levels should be less
than 15 ngml.

By use of the term “extended release” we mean at least two weeks, at least three

15 weeks, and, preferably at least four weeks of continuous release of fulvestrant is achieved. In a
preferred feature extended release is achieved for 36 days. Preferably extended release of
fulvestrant is for at least 2- 5 weeks and more preferably for the following periods (weeks)
2.5-5,2.5-4, 3-4, 3.5-4 and most preferably for at least about 4 weeks.

It will be understood that the attendant physician may wish to administer the

20 intramuscular injection as a divided dose, i.e. a 5ml formulation is sequentially administered

in two separate injections of 2.5ml, this is a further feature of the invention
Simply solubilising fulvestrant in an oil based liquid formulation is not predictive of a
good release profile or lack of precipitation of drug after injection at the injection site.
Table 3 shows the solubility of fulvestrant in a castor oil vehicle additionally
25 containing alcohols ethanol and benzyl alcohol with or without benzyl benzoate. The results
clearly show the positive effect of benzyl benzoate on fulvestrant solubility in castor oil,
despite fulvestrant having a lower solubility in benzyl benzoate than in either alcohol or castor

oil.

30
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The following Table 4 shows the solubility of fulvestrant in a range of oil based

formulations which contain the same amounts of alcohol and benzyl benzoate but in which the

oil is changed. The data also shows solubility of fulvestrant after removal of the alcohols.

‘Table 4 -

Solubility comparisons of fulvestrant in oil based formulations with and without

alcohols

)

Fulvestrant Solubility mg m!™ @ 25°C

Complete vehicle

Vehicle minus alcoholsA

Formulation ©
Castor oil based

Miglyol 812-N based

Sesame seed/Castor oil (1:1) based
Sesame seed oil based

Arachis oil based

81.2
86.8
70.1
45.7

40.2

12.6

1.7

4.4

0.7

<0.2

=) Complete Vehiele Formulations comprised ethanol [96%](10%), benzyl alcohol (10%) and benzyl benzoate
(15%) made to volume with the stated oil. Excess fulvestrant was added to each solvent mixture and solubility

determined.

Effect of formulation on precipitation of fulvestrant at the injection site

Days
Formulation * 2 3 4 7 10 30 51
Formulation F1 0 0 0 0 0 0
castor 01l based
Formulation F2 ++° +++ +++ -+ +++ ++ 0
Miglyol 812-N based
Formulation F3 + € ++ -++ +++ ++ + +
sesame seed oil/castor
oil based

0, +, ++, +++ = Degree of precipitation (None detected, Mild, Moderate, Severe)
? Formulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcohol {10%6) and benzyl benzoate

(15%) made to volume with the stated oil.
® Mainly large needle shaped crystals
¢ Small needles and/or sheafs of crystals
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Precipitation of fulvestrant and the release profile was determined with the above
formulations in an #n vivo rabbit study.

Figure 1 shows the release profile in vivo of the four formulations from the second part
of Table 4 and shows the effect of the fixed oil component on fulvestrant plasma profile over
five days following intramuscular administration in rabbits (data normalised to 50mg per 3kg;
mean given; number of animals per timepoint = 8, plasma samples assayed for fulvestrant
content using lc-ms/ms detection following solvent extraction). As can be seen the castor oil
formulation showed a particularly even release profile with no evidence of precipitation of
fulvestrant at the injection site.

Therefore we present as a further feature of the invention an extended release
pharmaceutical formulation adapted for intramuscular injection comprising fulvestrant; 35%
(preferably 30% or ideally 25%) or less weight of a pharmaceutically-acceptable alcohol per
volume of formulation, at least 1% (preferably at least 5% or ideally 10%) weight of a
pharmaceutically-acceptable non-aqueous ester solvent miscible in a ricinoleate vehicle per
volume of formulation and sufficient amount of a ricinoleate vehicle, taking into account the
addition of any further optional pharmaceutically-acceptable excipients, so as to prepare a
formulation of at least 45mgml of fulvestrant.

A further feature of the invention is a pharmaceutical formulation adapted for
intramuscular injection, as defined above, for use in medical therapy.

A further feature of the invention is a method of treating a benign or malignant
diseases of the breast or reproductive tract, preferably treating breast cancer, by administration
to a human in need of such treatment by intramuscular injection an extended release
ricinoleate vehicle based pharmaceutical formulation comprising at least 45mgml” of
fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a pharmaceutically-
acceptable alcohol per volume of formulation, at least 1% (preferably at least 5% or ideally
10%) weight of a pharmaceutically-acceptable non-aqueous ester solvent miscible in a
ricinoleate vehicle per volume of formulation.

Preferably 5ml of the intramuscular injection is administered.

A further feature of the invention is use of fulvestrant in the preparation of a
pharmaceutical formulation as describe hereinabove, for the treatment of a benign or

malignant disease of the breast or reproductive tract, preferably treating breast cancer.
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Additional excipients commonly used in the formulation field including, for example,
an antioxidant preservative, a colorant or a surfactant may be used. A preferred optional
excipient is a surfactant.

) ’ As described above fulvestrant is useful in the treatment of oestrogen-dependent
5 indications such as breast cancer and gynaecological conditions, such as endometriosis.

In addition to fulvestrant another similar type of molecule is currently under clinical
investigation. SH-646 (113-fluoro- 7a-(14,14,15,15,15-pentafluoro-6-
mcthyl-1Q—thia-6-azapentadecyl)estra—1,3,5(10)-triene-3,1’7B—diol) is also putatively a
compound with the same mode of action as fulvestrant and has a very similar chemical

10 structure. It is believed that the compound will also share with fulvestrant similar physical

properties and therefore the current invention will also have application with this compound.

j;fj A further feature of the invention is a pharmaceutical formulation adapted for
;f_:j intra-muscular injection comprising 113-fluoro- 7a-(14,14,15,15,15-pentafluoro-6-

é:; methyl-10-thia-6-azapentadecyl)estra-1,3,5(10)-triene-3,173-diol; 35% or less weight of a
¥ 15 pharmaceutically-acceptable alcohol per volume of formulation, at least 1% weight of a

pharmaceutically-acceptable non-aqueous ester solvent miscible within a ricinoleate vehicle

per volume of formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a

R

formulation of at least 45mgmli’' of 11B-fluoro- 7a-(14,14,15,15,15-pentafluoro-6-

methyl-10-thia-6-azapentadecyl)estra-1,3,5(10)-triene-3,17f3-diol.
= 20 Further features of the invention are those as described above but in which SH-646 is

substituted for fulvestrant.

Formulation Example

25 Fulvestrant is mixed with alcohol and benzyl alcohol, stirring until completely
dissolved. Benzyl benzoate is added and the solution is made to ﬁnal weight with castor o1l
and stirred, (for convenience weight is used rather than volume by using the weight to volume
ratio). The bulk solution is overlaid with Nitrogen. The sc;lution is sterilised by filtration
using one or two filters of 0.2um porosity. The sterile filtrate is kept under a nitrogen overlay

30 as it is filled under aseptic conditions into washed and depyrogenised, sterile primary

containers, for example vials or pre-filled syringes. An overage is included in the primary
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pack to facilitate removal of the dose volume. The primary packs are overlaid with sterile

-17-
nitrogen, before aseptically sealing.
See also process flow diagram below

Quantities of each component of the formulation is chosen according to the required
formulation specification, examples are described above. For example quantities are added of
each component to prepare a formulation which contains
10% weight per volume of benzyl alcohol

10 10% weight per volume of ethanol
15% weight per volume of benzyl benzoate
250mg of fulvestrant for each Sml of finished formulation

and the remaining amount as castor oil

it

55
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e
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components Process
—- - - ] Fulvestrant _ . _ __ . _ STAGE I: DISSOLUTIONOF 7
Alcohol — P ACTIVE AGENT T

Benzyl Alcohol

v

Benzyl Benzoate —_— STAGE 2: MIX

v

—_— STAGE 3: MAKE TO
WEIGHT

v

Castor Oil

3 STAGE 4: STERILE FILTRATION

(0.2um)
INTO BULK RECEIVING VESSEL

v

STAGE 5: STERILE (0.2pm)
IN-LINE FILTRATION

T, g e

STAG&& ASEPTIC FILLING,
AND STOPPERING

STAG*?: VISUAL
INSPECTION
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Claims
1. A pharmaceutical\formulation adapted for intra-muscular injection comprising

fulvestrant, 30% or less waight of a pharmaceutically-acceptable-alcohol per volume of -
formulation, at least 1% welght of a pharmaceutically-acceptable non-aqueous ester solvent
miscible in a ricinoteate vehigle per volume of formulation and a sufficient amount of a
ricinoleate vehicle so as to prépare a formulation which is capable after injection of attaining a
therapeutically significant blogd plasma fulvestrant concentration of at least 2.5ngml™ for at

least 2 weeks.

2. A pharmaceutical formulation as claimed infclgaim 1 wherein the blood plasma

fulvestrant concentration is attained for at least 4 w

3. A pharmaceutical formulatjon as claimed in claim | wherein the blood plasma

fulvestrant concentration is attained for 2 to 5 weeks.

4. A pharmaceutical formulation adapted for intra-muscular injection comprising
fulvestrant, 30% or less weight of a pRarmaceutically-acceptable alcohol per volume of

aceutically-acceptable non-aqueous ester solvent

formulation, at least 1% weight of a ph
miscible in a ricinoleate vehicle per volume of formulation and a sufficient amount of a

ricinoleate vehicle so as o prepare a forthulation of at least 45mgml™” of fulvestrant.

5. A pharmaceutical formulation as claimed in claim 1 to 4 which contains 25% w/v or

less of a pharmaceutically-acceptable alcohpl.

6. A pharmaceutical formulation as clailmed in claim 5 which contains 20% w/v or less of

a pharmaceutically-acceptable alcohol.

7. A pharmaceutical formulation as claiméd in any claim from 1 to 6 which contains 60%

w/v or less of a pharmaceutically-acceptable nop-aqueous ester solvent.

8. A pharmaceutical formulation as claimed\yin claim 7 which contains 50%w/v or less of

a pharmaceutically-acceptable non-aqueous ester Splvent .
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9. A pharmaceutical formulation as claimed in claim 7 which contains 45% w/v or less of

a pharmaceutically-acceptable non-aqueous ester solvent.

5

10

15

20

25

30

10. A pharmaceutical foymulation as claimed in claim 7 which contains 40% w/v or less of

a pharmaceutically-acceptabje non-aqueous ester solvent.

11. A pharmaceutical fofmulation as claimed in claim 7 which contains 35% w/v or less

ofa pharmaceutically—accepﬁable non-aqueous ester solvent.

12. A pharmaceutical formnulation as claimed in claim 7 which contains 30% w/v or less

of a pharmaceutically-acceptable non-aqueous ester solvent.

13. A pharmaceutical formulation as claime, claim 7 which contains 25% w/v or less

solvent.

of a pharmaceutically-acceptable non-aqueou r\

ulation as claimed in any claim from 1 to 13 wherein the

14. A pharmaceutical fo

pharmaceutically-acceptable dlcohol is a mixture of ethanol and benzyl alcohol.

15. A pharmaceutical formulation as claimed in any claim from 1 to 14 wherein the

pharmaceutically-acceptable ndn-aqueous ester solvent is selected from benzyl benzoate, ethyl

oleate, isopropyl myristate, isopropyl palmitate or a mixture of any thereof.

16. A pharmaceutical formulation as claimed in any claim from 1 to 15 wherein the

pharmaceutically-acceptable nonraquecous ester solvent is benzyl benzoate.

17. A pharmaceutical formuldtion as claimed in any claim from 1 to 16 wherein the total

volume of the formulation is 6ml] or less, and the concentration of fulvestrant 1s at least

45mgml'l .
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18. A pharmaceutical formulation as claimed in any claim from 1 to 13 wherein the total
amount of fulvestrant in the formulation is 250mg, or more, and the total volume of the

formulation is 6ml, or less.

5 19. A pharmaceutical formulation\as claimed in claim 18 wherein the total amount of

fulvestrant in the formulation is 250mg and the total volume of the formulation is 5 to 5.25ml.

20. A pharmaceutical formulation asiclaimed in any of claims 1-19 wherein the
pharmaceutically-acceptable alcohol is a mixture of 10% weight of ethanol per volume of
10 formulation, 10% weight of benzyl alcohdl per volume of formulation and 15% weight of

benzy! benzoate per volume of formulation and the ricinoleatelvehicle is castor oil.

///21. A method of treating a benign or malignant diseaseg of the breast or reproductive tract
by administration to a human in need of such treatment by intramuscular a pharmaceutical

15 formulation as claimed in claims 1 to 19.

22. A method as claimed in claim 21 for tfeating breast cancer.

—

23. A syringe or vial containing a pharmaceutical formulation as defined in claim 20.

20

o
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ABSTRACT
TITLE: Formulation

- The invention relates to a novel sustained release pharmaceutical formulation adapted.
5 for administration by injection containing the compound
70-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(10)-triene-3,173-diol, more
particularly to a formulation adapted for administration by injection containing the compound
70-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(10)-triene-3,173-diol in
solution in a ricinoleate vehicle which additionélly comprises at least one alcohol and a non-

10 aqueous ester solvent which is miscible in the ricinoleate vehicle.
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of the Deregulation & Contracting Out Act 1994 to sign and issue certificates on behalf of the
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as
originally filed in connection with the patent application identified therein.

I also certify that by virtue of an assignment registered under the Patents Act 1977, the
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1980 with the same name as that with which it was registered immediately before re-
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in this certificate and any accompanying documents shall be treated as references to the name
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pic, P.L.C. or PLC.
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Dated 22 November 2000

An Executive Agency of the Department of Trade and Industry
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ORMULATION

The invention relates to a novel sustained release pharmaceutical formulation adapted
for administration by injection containing the compound
7a-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(10)-triene-3,17p-diol, more
particularly to a formulation adapted for administration by injection containing the compound
Ta-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyljoestra-1,3,5(10)-triene-3,17p-diol in
solution in a ricinoleate vehicle which additionally comprises at least one alcohol and benzyl
benzoate.

Oestrogen deprivation is fundamental to the treatment of many benign and malignant
diseases of the breast and reproductive tract. In premenopausal women, this is achieved by
the ablation of ovarian function through surgical, radiotherapeutic, or medical means, and, in
postmenopausal women, by the use of aromatase inhibitors.

An alternative approach to oestrogen withdrawal is to antagonise oestrogens with
antioestrogens. These are drugs that bind to and compete for oestrogen receptors (ER) present
in the nuclei of oestrogen-responsive tissue. Conventional nonsteroidal antioestrogens, such
as tamoxifen, compete efficiently for ER binding but their effectiveness is often limited by the
partial agonism they display, which results in an incomplete blockade of oestrogen-mediated
activity (Furr and Jordan 1984, May and Westley 1987).

The potential for nonsteroidal antioestrogens to display agonistic properties prompted
the search for novel compounds that would bind ER with high affinity without activating any
of the normal transcriptional hormone responses and consequent manifestations of oestrogens.
Such molecules would be “pure” antioestrogens, clearly distinguished from tamoxifen-like
ligands and capable of eliciting complete ablation of the trophic effects of oestrogens. Such
compounds are now referred to as Selective Estrogen Receptor-Downregulators (SERDs). The
rationale for the design and testing of novel, pure antioestrogens has been described in:
Bowler et al 1989, Wakeling 1990a, 1990b, 1990c. Wakeling and Bowler 1987, 1988.

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 7a position,
provided the first examples of compounds devoid of oe;strogenic activity (Bowler et al 1989).
One of these, 7a-[9-(4,4,5,5,5-pentafluoropentyl sulphinyl)nonyl]oestra-1,3,5-(10)triene-

3,17B-diol was selected for intensive study on the basis of its pure oestrogen antagonist
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activity and significantly increased antioestrogenic potency over other available
antioestrogens. In vitro findings and early clinical experience with
7o-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyljoestra-1,3-5(10)-triene-3,17B-diol have
promoted interest in the development of the drug as a therapeutic agent for oestrogen-
5 dependent indications such as breast cancer and certain benign gynaecological conditions.
70-[9-(4,4,5,5,5-Pentafluoropentylsulphinyl)nonyltloestra-1,3-5(10)-triene-3,173-diol,
or ICI 182,780, has been allocated the international nonproprietory name fulvestrant, which is
used hereinafter. When referring to fulvestrant we include phzirmaceuticalIy—acceptable salts
thereof and any possible solvates of either thereof.

10 Fulvestrant binds to ER with an affinity similar to that of oestradiol and completely
blocks the growth stimulatory action of oestradiol on human breast cancer cells in vitro; it is
more potent and more effective than tamoxifen in this respect. Fulvestrant blocks completely
the uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks the
uterotrophic activity of tamoxifen.

15 Because fulvestrant has none of the oestrogen-like stimulatory activity that is
characteristic of clinically available antioestrogens such as tamoxifen or toremifene, it may
offer improved therapeutic activity characterised by more rapid, complete, or longer-lasting
tumour regression; a lower incidence or rate of development of resistance to treatment; and a
reduction of tumour invasiveness.

20 In intact adult rats, fulvestrant achieves maximum regression of the uterus at a dose
which does not adversely affect bone density or lead to increased gonadotrophin secretion. If

— . alsotrue.in-humans,.these findings.could.be.of extreme importance clinically. Reducedbone _ = _
density limits the duration of oestrogen-ablative treatment for endometriosis. Fulvestrant does
not block hypothalamic ER. Oestrogen ablation also causes or exacerbates hot flushes and

25 other menopausal symptoms; fulvestrant will not cause such effects because it does not cross
the blood-brain barrier.

European Patent Application No. 0 138 504 discloses that certain steroid derivatives
are effective antioestrogenic agents. The disclosure includes information relating to the
preparation of the steroid derivatives. In particular there is the disclosure within Example 35

30 of the compound 7a-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-
1,3,5(10)-triene-3,17p-diol, which compound is specifically named in Claim 4. It is also
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disclosed that the compounds of that invention may be provided for use in the form of a
pharmaceutical composition comprising a steroid derivative of the invention together with a
pharmaceutically-acceptable diluent or carrier. It is stated therein that the composition can be
in a form suitable for oral or parenteral administration.

Fulvestrant shows, along with other steroidal based compounds, certain physical
properties which make formulation of these compounds difficult. Fulvestrant is a particularly
lipophilic molecule, even when compared with other steroidal compounds, and its aqueous
solubility is extremély low at around 10 ngml- (this is an estimate from a water/solvent
mixture solute since measurements this low could not be achieved in a water only solute).

Currently there are a number of sustained release injectable steroidal formulations
which have been commercialised. Commonly these are formulations use oil as a solvent and
wherein also additional excipients may be present. Below in Table 1 are described a few

commercialised sustained release injectable formulations.
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In the formulations within Table 1 a number of different oils are used to solubilise the
compound and additional excipients such as benzybenzoate, benzyl alcohol and ethanol have
been used, also volumes of oil needed to solubilise the steroid active ingredient are low.

Extended release is achievable for periods from 1 to 8 weeks with the above commercial

formulations.
Below in Table 2 is a list showing the solubility of fulvestrant in a number of different
solvents.
Table2 -S I S
SOLVENT SOLUBILITY
(mgml" at 25°C)
Water 0.001
Arachis oil 0.45
Sesame oil 0.58
Castor oil ~20*
Miglyol 810 3.06
Miglyol 812 2.72
Ethyl oleate 1.25
Benzyl benzoate 6.15
Isopropyl myristate 0.80
Span 85 (surfactant) 3.79
Ethanol >200
Benzyl Alcohol >200

* castor oil varies according to supplier and also may vary between batches

As can be seen fulvestrant is significantly more soluble in castor oil than any of the
other oils tested. The greater solvating ability of castor oil for steoidal compounds is known
and is attributed to the high number of hydroxy groups of riconoleic acid, which is the major
constituent of the fatty acids within the triglycerides present in castor oil - see (Riffkin et.al.
J. Pharm. Sci., (1964), 53, 891).
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However, even when using the best oil based solvent, castor oil, we have found that it
1s not possible to dissolve fulvestrant in an oil based solvent alone so as to achieve a high
enough concentration to dose a patient in a single injection and achieve a therapeutically
significant release rate. To achieve a therapeutically significant release rate the amount of
fulvestrant needed would require the formulation volume to be large, at least 10 ml. This
requires the doctor to inject an excessively large volume of formulation to adminster a dose
significantly high enougth for human therapy.

Currently guidelines recommend that no more than 5Smis of liquid is injected
intramuscularly in a single injection. Pharmacologically active doses required for a 1 month
long acting depot formulation of fulvestrant is around 250mg. Therefore, when dissolved in
just castor oil fulvestrant would need to be administered in at least 10ml of castor oil, far
exceeding the above guidelines, and would have to be administered as two seperate injections.

The addition of organic solvents in which fulvestrant is freely soluble, and which are
miscible with castor oil, may be used, such as an alcohol. With the addition of high
concentrations of an alcohol concentrations of >50mgml- of fulvestrant in a castor oil
formulation is achievable, thereby giving an injection volumes of <5ml - see Table 3 below.

It is desired to maintian only the minimum amount of excipients necessary for the
preformance of the formulation. In Japan injectable formulations containing high
concentrations of ethanol may not be approved for sale since a significant number of Japanese
are intolerant to ethanol. In addition within Muslin countries high ethanol containing
products may not be culturally acceptable. Therefore, there is a need to minimise the amount

We have surprisingly found that the introduction of benzyl benzoate to the castor oil
allows the amount of alcohol needed to solubilise fulvestrant into a concentration of at least
50 mgml to be significantly reduced - see Table 3 below. The finding is surprising since the
solubility of fulvestrant in benzylbenzoate - see Table 2 above - is significantly lower than the
solubility of fulvestrant in an alcohol. The solubility of fulvestrant is also lower in benzyl
benzoate than the solubility of fulvestrant in castor oil.

Therefore, we present as a feature of the invention a pharmaceutical formulation
adapted for intra-muscular injection comprising fulvestrant, 25% or less weight of a
pharmaceutically-acceptable alcohol per volume of formulation, at least 10% weight of benzyl

benzoate per volume of formulation and a sufficient amount of a ricinoleate vehicle, taking
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into account the addition of any further optional pharamaceutically-acceptable excipients, so
as to prepare a formulation of at least 45Smgml- of fulvestrant.

Preferred pharmaceutical formulations of the invention are as described above

wherein.

1. The total volume of the formulation is 5ml, or less, and the concentration of

fulvestrant is at least 45Smgml.

2. The total amount of fulvestrant in the formulation is 250mg, or more, and the total

volume of the formulation is 5ml, or less.

3. The total amount of fulvestrant in the formulation is 250mg and the total volume of

the formulation is 5ml.

Preferred concentrations of a pharmaceutically-acceptable alcohol present in any of the
above formulations are; at least 10% w/v, 11% w/v, 12% w/v, 13% w/v, 14% w/v, 15% w/v
and, preferably, at least 16% w/v. Maximal concentrations of pharmaceutically-acceptable
alcohol present in the formulation are ; 22% w/v or less, 20% w/v or less and 18%w/v or less.

The pharmaceutically-acceptable alcohol may consist of one alcohol or a mixture of
two or more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically-
acceptable alsohols for parenteral administration are ethanol, benzyl alcohol or a mixture of
both ethanol and benzy! alcohol, preferably the ethanol and benzyl alcohol are present in the
formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/v
ethanol and 10% w/v benzyl alcohol.

It will be understood by the skilled person that the pharmaceutically-acceptable
alcohol will be of a quality such that it will meet pharmacopoeial standards (such as are
described in the US, British, European and Japanese pharmacopoeias) and as such will contain
some water and possibley other organic solvents, for example alcohol in the US Pharmacopeia
contains not less than 94.9% by volume and not more than 96.0% by volume of ethanol when
measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than

99.5% ethanol by volume when measured at 15.56°C.
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Preferred concentrations of benzyl benzoate present in any of the above formulations
are; at least 10% w/v, 11% w/v, 12% w/v, 13% w/v, 15% w/v, 16% w/v, 17% w/v, 18% w/v,
19% w/v and 20% w/v. Maximal concentrations of benzyl benzoate are; 60% w/v or less,
50%w/v or less, 45% w/v or less, 40% w/v or less, 35% w/v or less, 30% w/v or less and 25%
w/v or less. A preferred concentration is 15% w/v.

It will be understood by the skilled person that the benzyl benzoate will be of a quality
that it will meet pharmacopeial standards (such as described in the US, British, European and
Japanese pharmacopoceias).

By the use of the term ricinoleate vehicle we mean an oil which has as a majority
proportion (at least 50%, 60%, 70%, 80%, 90% or 95% w/v) of its composition as
triglycerides of ricinoleic acid. Conveniently the ricinoleate vehicle is castor oil, ideally of
pharmacopoeial standards, as described above.

We have surprisingly found that the above formulations of the invention provide, after

intra-muscular injection, satisfactory release of fulvestrant over an extended period of time.
This finding is indeed surprising for the following reasons.

1. Previously tested by the applicants have been intra-muscular injections of fulvestrant
in the form of an aqueous suspension. We have found extensive local tissue irrttation at the
injection site as well as a poor release profile. It is believed that the tissue
irritation/inflamation was due to the presence of fulvestrant in the form of solid particles. The
release profile appeared to be controlled by the extent of inflammation/irritation present.atthe
injection site and therefore diffficult to control. Also the fulvestrant release rate was not

sufficiently high to be clinically significant.

2. Our findings from studies using '*C labelled benzyl alcohol show that it dissipates
rapidly from the injection site and is removed from the body within 24 hours of

administration.

It would be expected that ethanol will dissipate at least as quickly, if not more rapidly,

from the injection site.
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It is known that benzyl benzoate is metabolised by conjugation to glycine to form
hippuric acid by the human liver and excreted into the urine - Martindale: The Extra
Pharmacopoeia 32™ edition page 1103, and, therefore, it is unlikely that the benzyl benzoate is
always present at the injection site during the extended release period.

We have found that despite the rapid elimination of the additional solubilising
excipients, i.e. the alcohol and benzyl benzoate, from the formulation vehicle and the site of
injection after injection of the formulation, extended release at therapeutically significant
levels of fulvestrant over an extended period is still achieved.

By use of the term “therapeutically significant levels” we mean that blood plasma
concentrations of at least 2.5 ngml", idealy at least 3 ngml"' and no more than 8.5 ngml of
fulvestrant are achieved in the patient.

By use of the term “extended release” we mean at least two weeks, at least three
weeks, and, preferably at least four weeks of continuous release of fulvestrant is achieved. In a
preferred feature extended release is achieved for 32 days + 4 days.

Therefore we present as a further feature of the invention an extended release
pharmaceutical formulation adapted for intramuscular injection comprising fulvestrant, 25%
or less weight of a pharmaceutically-acceptable alcohol per volume of formulation, at least
10% weight of benzyl benzoate per volume of formulation and sufficient amount of a
ricinoleate vehicle, taking into account the addition of any further optional pharmaceutically-
acceptable excipients, so as to prepare a formulation of at least 50mgm]l- of fulvestrant.

As described above fulvestrant is useful in the treatment of oestrogen-dependent
indications such as breast cancer and gynaecological conditions, such as endometriosis.

Table 3 shows the solubility of fulvestrant in a castor o1l vehicle additionally
containing alcohols ethanol and benzyl alcohol with or without benzyl benzoate. The results
clearly show the positive effect of benzyl benzoate on fulvestrant solubility in castor oil,
despite fulvestrant having a lower solubility in benzyl benzoate than in either alcohol or castor

oil.
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Formulation Example

Fulvestrant is mixed with alcohol and benzy! alcohol, stirring until completely
dissolved. Benzyl benzoate is added and the solution is made to final weight with castor oil
and stirred, (for convenience weight is used rather than volume by using the weight to volume
ratio). The bulk solution is overlaid with Nitrogen. The solution is sterilised by filtration
using one or two filters of 0.2um porosity. The sterile filtrate is kept under a nitrogen overlay
as it is filled under aseptic conditions into washed and depyrogenised, sterile primary
containers, for example vials or pre-filled syringes. An overage is included in the primary
pack to facilitate removal of the dose volume. The primary packs are overlaid with sterile

nitrogen, before aseptically sealing.
See also process flow diagram below

Quantities of each component of the formulation is choosen according to the required
formulation specification, examples are described above. For example quantities are added of

each component to prepare a formulation which contains

10% weight per volume of benzyl alcohol

10% weight per volume of ethanol

15% weight per volume of benzyl benzoate

250mg of fulvestrant for each Sml of finished formulation

and the remaining amount as castor oil

~
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components Process
Fulvestrant STAGE 1: DISSOLUTION OF
Alcohol —»  ACTIVE AGENT
Benzyl Alcohol

v

Benzyl Benzoate > STAGE 2: MIX

- v

, STAGE 3: MAKE TO
Castor Oil —_— WEIGHT

v

STAGE 4: STERILE FILTRATION
(0.2pmy)
INTO BULK RECEIVING VESSEL

Y

STAGE 5: STERILE (0.2um)
IN-LINE FILTRATION

STAG&G: ASEPTIC FILLING,
AND STOPPERING

STAG*?: VISUAL
INSPECTION

=g
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Claims

1. A pharmaceutical formulation adapted for intra-muscular injection comprising
fulvestrant, 25% or less weight of a pharmaceutically-acceptable alcohol per volume of
formulation, at least 10% weight of benzyl benzoate per volume of formulation and a
sufficient amount of a ricinoleate vehicle, taking into account the addition of any further
optional pharamaceutically-acceptable excipients, so as to prepare a formulation of at least

45mgml" of fulvestrant.

2. A pharmaceutical formulation as claimed in claim 1 which contains 22% w/v or less of

a pharmaceutically-acceptable alcohol.

3. A pharmaceutical formulation as claimed in claim 1 which contains 20% w/v or less of

a pharmaceutically-acceptable alcohol.

4. A pharmaceutical formulation as claimed in claim 1 which contains and 18%w/v or

less of a pharmaceutically-acceptable alcohol.

5. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 60%

w/v or less of benzyl benzoate.

6. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains

S0%w/v or less of benzyl benzoate.

7. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 45%

w/v or less of benzyl benzoate.

8. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 40%

w/v or less of benzyl benzoate.

9. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 35%

w/v or less of benzyl benzoate.
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10. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 30%

w/v or less of benzyl benzoate.

11. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 25%

w/v or less of benzyl benzoate.

12. A pharmaceutical formulation as claimed in any claim from 1 to 11 wherein the total

volume of the formulation is Smi, or less, and the concentration of fulvestrant is at least

45mgml" .

13. A pharmaceutical formulation as claimed in any claim from 1 to 11 wherein the total
amount of fulvestrant in the formulation is 250mg, or more, and the total volume of the

formulation is 5ml, or less.

14. A pharmaceutical formulation as claimed in claim 13 wherein the total amount of

fulvestrant in the formulation is 250mg and the total volume of the formulation is Sml.

15. An extended release pharmaceutical formulation adapted for intramuscular injection
comprising fulvestrant, 25% or less weight of a pharmaceutically-acceptable alcohol per
volume of formulation, at least 10% weight of benzyl benzoate per volume of formulation and
sufficient amount of a ricinoleate vehicle, taking into account the addition of any further
optional pharmaceutically-acceptable excipients, so as to prepare a formulation of at least

50mgml* of fulvestrant.
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FORMULATION

The invention relates to a novel sustained release pharmaéeutical formulation adapted for
administration by injection containing the compound
To-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(10)-triene-3,173-diol, more
particularly to a formulation adapted for administration by injection containing the compound
70-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(10)-triene-3,17p-diol in
solution in a ricinoleate vehicle which additionally comprises at least one alcohol and benzyl

benzoate.

Oestrogen deprivation is fundamental to the treatment of many benign and malignant diseases
of the breast and reproductive tract. In premenopausal women, this is achieved by the
ablation of ovarian function through surgical, radiotherapeutic, or medical means, and, in

postmenopausal women, by the use of aromatase inhibitors.

An alternative approach to oestrogen withdrawal is to antagonise oestrogens with
antioestrogens. These are drugs that bind to and compete for oestrogen receptors (ER) present
in the nuclei of oestrogen-responsive tissue. Conventional nonsteroidal antioestrogens, such
as tamoxifen, compete efficiently for ER binding but their effectiveness is often limited by the
partial agonism they display, which results in an incomplete blockade of oestrogen-mediated

activity (Furr and Jordan 1984, May and Westley 1987).

The potential for nonsteroidal antioestrogens to display agonistic properties prompted the
search for novel compounds that would bind ER with high affinity without activating any of

the normal transcriptional hormone responses and consequent manifestations of oestrogens.

~ Such molecules would be “pure” antioestrogens, clearly distinguished from tamoxifen-like

ligands and capable of eliciting complete ablation of the trophic effects of oestrogens. Such
compounds are referred to as Estrogen Receptor-Downregulators (E.R.D.). The rationale for
the design and testing of novel, pure antioestrogens has been described in: Bowler et al 1989,

Wakeling 1990a, 1990b, 1990c. Wakeling and Bowler 1987, 1988.
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Steroidal analogues of oestradiol, with an alkylsulphiny! side chain in the 7o position,
provided the first examples of compounds devoid of oestrogenic activity (Bowler et al 1989).
One of these, 7a-{9-(4.4,5,5,5-pentafluoropenty! sulphinyl)nonyljoestra-1,3,5-(10)triene-
3,17B-diol was selected for intensive study on the basis of its pure oestrogen antagonist
activity and significantly increased antioestrogenic potency over other available
antioestrogens. In vifro findings and early clinical experience with
7a-[9-(4.4,5,5,5-pentafluoropentylsulphinyl)nonyi]oestra-1,3-5(10)-triene-3,17p-diol have
promoted interest in the development of the drug as a therapeutic agent for oestrogen-

dependent indications such as breast cancer and certain benign gynaecological conditions.

7a-[9-(4,4,5,5,5-Pentafluoropentylsulphinyl)nonyljoestra-1,3-5(10)-triene-3,173-diol, or ICI
182,780, has been allocated the international non-proprietary name fulvestrant, which is used
hereinafter. When referring to fulvestrant we include pharmaceutically-acceptable salts

thereof and any possible solvates of either thereof.

Fulvestrant binds to ER with an affinity similar to that of oestradiol and completely blocks the
growth stimulatory action of oestradiol on human breast cancer cells in vitro; it is more potent
and more effective than tamoxifen in this respect. Fulvestrant blocks completely the
uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks the uterotrophic

activity of tamoxifen.

Because fulvestrant has none of the oestrogen-like stimulatory activity that is characteristic of
clinically available antioestrogens such as tamoxifen or toremifene, it may offer improved
therapeutic activity characterised by more rapid, complete, or longer-lasting tumour
regression; a lower incidence or rate of development of resistance to treatment; and a

reducticn of tumour invasiveness.

In intact adult rats, fulvestrant achieves maximum regression of the uterus at a dose which
does not adversely affect bone density or lead to increased gonadotrophin secretion. If also
true in humans, these findings could be of extreme importance clinically. Reduced bone

density limits the duration of oestrogen-ablative treatment for endometriosis. Fulvestrant does
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not block hypothalamic ER. Oestrogen ablation also causes or exacerbates hot flushes and

other menopausal symptoms; fulvestrant will not cause such effects because it does not cross

the blood-brain barrier.

European Patent Application No. 0 138 504 discloses that certain steroid derivatives are
effective antioestrogenic agents. The disclosure includes information relating to the
preparation of the steroid derivatives. In particular there is the disclosure within Example 35
of the compound 7a-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-
1,3,5(10)-triene-3,17B-diol, which compound is specifically named in Claim 4. It is also
disclosed that the compounds of that invention may be provided for use in the form of a
pharmaceutical composition comprising a steroid derivative of the invention together with a
pharmaceutically-acceptable dﬂuent or carrier. It is stated therein that the composition can be

in a form suitable for oral or parenteral administration.

Fulvestrant shows, along with other steroidal based compounds, certain physical properties
which make formulation of these compounds difficult. Fulvestrant is a particularly lipophilic
molecule, even when compared with other steroidal compounds, and its aqueous solubility is
extremely low at around 10 ngml-! (this is an estimate from a water/solvent mixture solute

since measurements this low could not be achieved in a water only solute).

Currently there are a number of sustained release injectable steroidal formulations which have
been commercialised. Commonly these are formulations which use oil as a solvent and
wherein also additional excipients may be present. Below in Table 1 are described a few

commercialised sustained release injectable formulations.
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In the formulations within Table 1 a number of different oils are used to solubilise the
compound and additional excipients such as benzybenzoate, benzyl alcohol and ethanol have
been used, also volumes of oil needed to solubilise the steroid active i'ngredient are low.
Extended release is achievable for periods from 1 to 8 weeks with the above commercial

formulations.

Below in Table 2 is a list showing the solubility of fulvestrant in a number of different

solvents.
Table 2 - SOLUBILITY OF FULVESTRANT
SOLVENT SOLUBILITY
(mgml-1 at 25°C)
Water 0.001
Arachis oil 0.45
Sesame oil 0.58
Castor oil * ~20%
Miglyol 810 3.06
Miglyol 812 2.72
Ethyl oleate 7 | 125
Benzyl benzoate 6.15
Isopropyl myristate 0.80
Span 85 (surfactant) 3.79
Ethanol : >200
Benzyl Alcohol >200

* castor oil varies according to supplier and also may vary between batches
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As can be seen fulvestrant is significantly more soluble in castor oil than any of the other oils
tested. The greater solvating ability of castor oil for steroidal compounds is known and is
attributed to the high number of hydroxy groups of riconoleic acid, which is the major
constituent of the fatty acids within the triglycerides present in castor oil - see (Riffkin et.al.

5 J. Pharm. Sci., (1964), 53, 891).

However, even when using the best oil based solvent, castor oil, we have found that it is not
possible to dissolve fulvestrant in an oil based solvent alone so as to achieve a high enough
concentration to dose a patient in a single injection and achieve a therapeutically significant
10 release rate. To achieve a therapeutically significant release rate the amount of fulvestrant
needed would require the formulation volume to be large, at least 10 ml. This requires the
doctor to inject an excessively large volume of formulation to administer a dose significantly

high enough for human therapy.

15 Currently guidelines recommend that no more than 5mls of liquid is injected intramuscularly
in a single injection. Pharmacologically active doses required for a 1 month long acting depot
formulation of fulvestrant is around 250mg. Therefore, when dissolved in just castor oil
fulvestrant would need to be administered in at least 10ml of castor oil, far exceeding the
above guidelines, and would have to be administered as two separate injections.

20
The addition of organic solvents in which fulvestrant is freely soluble, and which are miscible
with castor oil, may be used, such as an alcohol. With the addition of high concentrations of
an alcohol concentrations of >50mgml-1 of fulvestrant in a castor oil formulation ‘is
achievable, thereby giving an injection volumes of <5ml - see Table 3 below.

25

- It is desired to maintain only the minimum amount of excipients necessary forA the
performance of the formulation. In Japan injectable formulations containing high
concentrations of ethanol may not be approved for sale since a significant number of Japanese
are intolerant to ethanol. In addition within Muslin countries high ethanol containing

30 products may not be culturally acceptable. Therefore, there is a need to minimise the amount

of alcohols present within such parenteral formulations.

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 91



w

10

25

100018

We have surprisingly found that the introduction of benzyl benzoate to the castor oil allows
the amount of alcohol needed to solubilise fulvestrant into a concentration of at least

50 mgml-! to be significantly reduced - see Table 3 below. The finding is surprising since the
soiubilit‘y of fulvestrant in benzylbenzoate - see Table 2 above - is significantly lower than the
solubility of fulvestrant in an alcohol. The solubility of fulvestrant is also lower in benzyl

benzoate than the solubility of fulvestrant in castor oil.

Therefore, we present as a feature of the invention a pharmaceutical formulation adapted for
intra-muscular injection comprising fulvestrant, 25% or less weight of a pharmaceutically-
acceptable alcohol per volume of formulation, at least 10% weight of benzyl benzoate per
volume of formulation and a sufficient amount of a ricinoleate vehicle, taking into account
the addition of any further optional pharmaceutically-acceptable excipients, so as to prepare a

formulation of at least 45mgml-1 of fulvestrant.
Preferred pharmaceutical formulations of the invention are as described above wherein.

1. The total volume of the formulation is 5ml, or less, and the concentration of

tulvestrant is at least 45mgml-1 .

2. The total amount of fulvestrant in the formulation is 250mg, or more, and the total

volume of the formulation is 5ml, or less.

3. The total amount of fulvestrant in the formulation is 250mg and the total volume of

the formulation is 5ml.

Preferred concentrations of a pharmaceutically-acceptable alcohol present in any of the above
formulations are; at least 10% w/v, at least 11% w/v, at least 12% w/v, at least 13% w/v, at
least 14% w/v, at least 15% w/v and, preferably, at least 16% w/v. Maximal concentrations
of pharmaceutically-acceptable alcohol present in the formulation are ; 22% w/v or less, 20%

w/v or less and 18%w/v or less.
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The pharmaceutically-acceptable alcohol may consist of one alcohol or a mixture of two or
more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically-acceptable
alcohols for parenteral administration are ethanol, benzyl alcohol or a mixture of both ethanol
and benzyl alcohol, preferably the ethanol and benzyl alcohol are present in the formulation in
the same w/v amounts. Preferably the formulation alcohol contains 10% w/v ethanol and

10% w/v benzyl alcohol.

It willvbe understood by the skilled person that the pharmaceutically-acceptable alcohol will
be of a quality such that it will meet pharmacopoeial standards (such as are described in the
US, British, European and Japanese pharmacopoeias) and as such will contain some water and
possibly other organic solvents, for example alcohol in the US Pharmacopeia contains not less
than 94.9% by volume and not more than 96.0% by volume of ethanol when measured at
15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than 99.5% ethanol by

volume when measured at 15.56°C.

Preferred concentrations of benzyl benzoate present in any of the above formulations are; at
least 10% w/v, at least 11% w/v, at least 12% w/v, at least 13% w/v, at least 15% w/v, at least
16% w/v, at least 17% w/v, at least 18% w/v, at least 19% w/v and at least 20% w/v.

Maximal concentrations of benzyl benzoate are; 60% w/v or less, 50%w/v or less, 45% w/v or
less, 40% w/v or less, 35% w/v or less, 30% w/v or less and 25% w/v or less. A preferred

concentration is 15% w/v.

It will be understood by the skilled person that the benzyl benzoate will be of a quality that it
will meet pharmacopoeial standards (such as described in the US, British, European and

Japanese pharmacopoeias).

By the use of the term ricinoleate vehicle we mean an oil which has as a majority proportion
(at least 50%, 60%, 70%, 80%, 90% or 95% w/v) of its composition as triglycerides of
ricinoleic acid. Conveniently the ricinoleate vehicle is castor oil, ideally of pharmacopoeial

standards, as described above.
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We have surprisingly found that the above formulations of the invention provide, after intra-

muscular injection, satisfactory release of fulvestrant over an extended period of time.
This finding is indeed surprising for the following reasons.

1. Previously tested by the applicants have been intra-muscular injections of fulvestrant
in the form of an aqueous suspension. We have found extensive local tissue irritation at the
injection site as well as a poor release profile. It is believed that the tissue
irritation/inflammation was due to the presence of fulvestrant in the form of solid partfcles.
The release profile appeared to be controlled by the extent of inﬂarhmation/irritation present
at the injection site and therefore difficult to control. Also the fulvestrant release rate was not

sufficiently high to be clinically significant.

2. QOur findings from studies using 14C labelled benzyl alcohol show that it dissipates

rapidly from the injection site and is removed from the body within 24 hours of

administration.

It would be expected that ethanol will dissipate at least as quickly, if not more rapidly, from

the injection site.

It is known that benzyl benzoate is metabolised by conjugation to glycine to form hippuric
acid by the human liver and excreted into the urine - Martindale: The Extra Pharmacopoeia
32" edition page 1103, and, therefore, it is unlikely that the benzyl benzoate is always present

at the injection site during the extended release period.

We have found that despite the rapid elimination of the additional solubilising excipients, i.e.
the alcohol and benzyl benzoate, from the formulation vehicle and the site of injeétion after
injection of the formulation, extended release at therapeutically significant levels of

fulvestrant over an extended period is still achieved.
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By use of the term “therapeutically significant levels” we mean that blood plasma
concentrations of at least 2.5 ngml-!, ideally at least 3 ngml-1 and no more than 8.5 ngml-! of

fulvestrant are achieved in the patient.

By use of the term “extended release” we mean at least two weeks, at least three weeks, and,
preferably at least four weeks of continuous release of fulvestrant is achieved. In a preferred

feature extended release is achieved for 32 days + 4 days.

Therefore we present as a further feature of the invention an extended release pharmaceutical
formulation adapted for intramuscular injection comprising fulvestrant, 25% or less weight of
a pharmaceutically-acceptable alcohol per volume of formulation, at least 10% weight of
benzyl benzoate per volume of formulation and sufficient amount of a ricinoleate vehicle,
taking into account the addition of any further optional pharmaceutically-acceptable

excipients, so as to prepare a formulation of at least 50mgml-! of fulvestrant.

By the use of the term “optional pharmaceutically-acceptable excipients” we refer to possible
additional excipients commonly used in the formulation field including, for example, an
antioxidant preservative, a colorant or a surfactant. A preferred optional excipient is a

surfactant.

As described above fulvestrant is useful in the treatment of oestrogen-dependent indications

such as breast cancer and gynaecological conditions, such as endometriosis.

Table 3. shows the solubility of fulvestrant in a castor oil vehicle additionally containing
alcohols ethanol and benzyl alcohol with or without benzyl benzoate. The results clearly
show the positive effect of benzyl benzoate on fulvestrant solubility in castor oil, despite

fulvestrant having a lower solubility in benzyl benzoate than in either alcohol or castor oil.
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In addition to fulvestrant another similar type of molecule is currently under clinical
investigation. SH-646 (11B-fluoro- 7a.-(14,14,15,15,15-pentafluoro-6-
methyl-10-thia-6-azapentadecyl)estra-1,3,5(10)-triene-3,173-diol) is also putatively a
compound with the same mode of action as fulvestrant and has a very similar chemical
structure. It is believe that the compound will also share with fulvestrant similar physical

properties and therefore the current invention will also have application with this compound.

Formulation Example

Fulvestrant is mixed with alcohol and benzyl alcohol, stirring until completely dissolved.
Benzyl benzoate is added and the solution is made to final weight with castor oil and stirred,
(for convénience weight is used rather than volume by using the weight to volurhe ratio). The
bulk solution is overlaid with Nitrogen. The solution is sterilised by filtration using one or two
filters of 0.2um porosity. The sterile filtrate is kept under a nitrogen overlay as it is filled
under aseptic conditions into washed and depyrogenised, sterile primary containers, for
example vials or pre-filled syringes. An overage is included in the primary pack to facilitate
removal of the dose volume. The primary packs are overlaid with sterile nitrogen, before

aseptically sealing.
See also process flow diagram below

Quantities of each component of the formulation is chosen according to the required
formulation specification, examples are described above. For example quantities are added of

each component to prepare a formulation which contains

10% weight per volume of benzy! alcohol

10% weight per volume of ethanol

15% weight per volume of benzy! benzoate

250mg of fulvestrant for each Sml of finished formulation

and the remaining amount as castor oil
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components Process
Fulvestrant STAGE 1: DISSOLUTION OF
Alcohol ——P  ACTIVE AGENT
Benzyl Alcohol

v

Benzyl Benzoate » STAGE 2: MIX
STAGE 3: MAKE TO
Castor Oil —»  VEGHT

Y

STAGE 4: STERILE FILTRATION
(0.2um) :
INTO BULK RECEIVING VESSEL

v

STAGE 5: STERILE (0.2um)
IN-LINE FILTRATION

STAG*G: ASEPTIC FILLING,
AND STOPPERING

STAG*?: VISUAL
INSPECTION
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Claims

1. A pharmaceutical formulation adapted for intra-muscular injection comprising
fulvestrant, 25% or less weight of a pharmaceutically-acceptable alcohol per volume of
formulation, at least 10% weight of benzyl benzoate per volume of formulation and a -
sufficient amount of a ricinoleate vehicle, taking into account the addition of any further
optional pharmaceutically-acceptable excipients, so as to prepare a formulation of at least

45mgml-1 of fulvestrant.

2. A pharmaceutical formulation as claimed in claim 1 which contains 22% w/v or less of

a pharmaceutically-acceptable alcohol.

3. A pharmaceutical formulation as claimed in claim 1 which contains 20% w/v or less of

a pharmaceutically-acceptable alcohol.

4. A pharmaceutical formulation as claimed in claim 1 which contains and 18%w/v or

less of a pharmaceutically-acceptable alcohol.

5. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 60%

w/v or less of benzyl benzoate.

6. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains

50%w/v or less of benzyl benzoate.

7. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 45%

w/v or less of benzyl benzoate.

8. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 40%

w/v or less of benzyl benzoate.

9. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 35%

w/v or less of benzyl benzoate.
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10. A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 30%

w/v or less of benzyl benzoate.

11 A pharmaceutical formulation as claimed in any claim from 1 to 4 which contains 25%

w/v or less of benzyl benzoate.

12. A pharmaceutical formulation as claimed in any claim from 1 to 11 wherein the total

volume of the formulation is 5ml, or less, and the concentration of fulvestrant is at least

45mgml-1 .

13. A pharmaceutical formulation as claimed in any claim from 1 to 11 wherein the total
amount of fulvestrant in the formulation is 250mg, or more, and the total volume of the

formulation is 5ml, or less.

14. A pharmaceutical formulation as claimed in claim 13 wherein the total amount of

fulvestrant in the formulation is 250mg and the total volume of the formulation is Sml.

15. An extended release pharmaceutical formulation adapted for intramuscular injection
comprising fulvestrant, 25% or less weight of a pharmaceutically-acceptable alcohol per
volume of formulation, at least 10% weight of benzyl benzoate per volume of formulation and
sufficient amount of a ricinoleate vehicle, taking into account the addition of any further
optional pharmaceutically-acceptable excipients, so as to prepare a formulation of at least

50mgml-1 of fulvestrant.
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o Total additional claim fee(s) for this application is $432.
= $162 for 9 total claims over 20,
» $270 for multiple dependent claim surcharge.

e The oath or declaration is missing.

« To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e)
of $130 for a non-small entity, must be submitted with the missing items identified in this letter.

¢ The balance due by applicant is $ 1272.

A copy of this notice MUST be returned with the reply.

il

Customer Service Center
Initial Patent Examination Division (703) 308-1202
PART 3 - OFFICE COPY
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- IN THE UNITED STATES PATENT AND TRADEMARK OFFICE:
N FILING COMPLETION UNDER RULE 53(f)

% & { NOT PCT Applications)

P For Design, Provisional, or Utility Applications PATENT
)% S APPLICATION

~ COMPLETION Under
Ly o Rule 53(f)

Inre PA'lgﬁﬁ:Pf\PPLICATION of Attn: Application Division

inventor(s): EVANS, ‘;Lgpn R. et al

Appin. No.: 209" | 756,291 Atty.Dkt. P 275507 ] PHM 70635/US

Series Code 1 | Serial No. 7 M I Client Ref

Filed: January 9, 2001
Title: FORMULATION

Hon. Commisioner of Patents Date: March 27, 2001
Washington,DC 20231

Sir:

The following completes the filing under Rule 53(f) of the above-identified patent application;
1. Notice to File Missing Parts copy attached [ not yet received
2. Signed Declaration attached. Original [] Facsimile/Copy

{Always “X” box 2 if filling signed Declaration and
“X” box 2A only if top box of the Declaration is X'd and file application copy, or
“X” box 2B only if none of the top three boxes of the Declaration is X'd.)

2A. [T Attached: Original signed Declaration with attached specification {including claim(s)) which is a copy of
specification and claim{s) originally filed to secure the above filing date.

2B. [] The original application as filed in the PTO on the above filing date is the application which each
inventor executed by signing the attached Rule 63 Declaration.

3. [ Specification originally filed in non-English language; hence verified tfanslation attached of:

a. [ Abstract
b. D pages of Specification{only spec. & claims)
c. (] Drawing(s)
No of Sheets
1 Fig(s).

4. [ Letter filing formal drawing attached.

5. K Attached is an assignment and cover sheet. Please return the recorded assignment to the undersigned.

6. DOMESTIC/INTERNATIONAL priority is claimed under 35 USC 119(e)/120/365(c) based on the following
provisional, nonprovisional and/or PCT international application(s):

Application No. Filing Date Application No. Filing Date
(1) (2)
(3) (4)
(5) (6)
7. FOREIGN priority is claimed under 35 USC 119(a)-(d)/365(b) based on filing in _ Great Britain
8.
Application No. Filing Date Application No. Filing Date
1) 0000313.7 January 10, 2000 (2) 0008837.7 April 12, 2000
(3) (4)
(5) (6)
Documentd PAT-106 10/00
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:. . . ' Page 2 of 2
y s Completion Under Rule 53(b)
9. 2 {No.) Certified copy (copies): [] attached; B previously filed (date) January 9, 2001
in U.S. Application No. 09/756,291 filed on January 9, 2001
10. Smalt Entity Status @ X is Not claimed [ is claimed (file PAT-256 if this is the first claim of

Small Entity Status)
11. [ Attached:

12. [ Preliminary Amendment:

THE FOLLOWING FILING FEE IS BASED ON CLAIMS AS FILED LESS ANY ABOVE CANCELLED

Large/Small Fee
_ Entity Code
13. Basic Filing Fee . .. .............. . Design Application | $320/$160 106/26
Not Design Application | $710/$355 1 +710 101/201
14. Total Effective Claims 29 minus 20 = 2] x $18/%9 +162 103/203
15. Independent Claims 2 minus 3 = 0 x $80/840 +0 102/202
16. If any proper multiple dependent claim (ignore improper) is present, $270/$135 +270 104/204
(Leave this line blank if this is a reissue application)
17. Surcharge for filing Declaration/filing fee late $130/$65 +130 105/205
18. ) « FILING FEE ENCLOSED = | $1272
19. Original due date: SR IZ0N200-MNG—_—=E
20. Petition is hereby made to extend the original due date to (1 mo) | $110/$55 = +0 115/215
cover the date this response is filed for which the requisite fee (2mos) | $390/$195 = 116/216
is attached {(3mos) | $890/$445 = 1177217
{4mos) | $1390/$695 = 118/218
21. lf “non-English” box 3 is X'd, add Rule 17(k) processingfee . . .. ... . .. $130 +0 139
22. If “assignment” box 5 is X'd, add recordingfee. . ................... $40 +40 581
23. Petition Fee for $130 +0
24. TOTAL FEE ENCLOSED =|[$1312
Our Deposit Account No. 03-3975 I
Our Order No. 9901 | 275507

C# l M#
CHARGE STATEMENT: The Commissioner is hereby authorized to charge any fee specifically authorized hereafter, or any missing or insufficient
fee(s) filed, or asserted to be filed, or which should have been filed herewith or concerning any paper filed hereafter, and which may be required
under Rules 16-18 (missing or insufficiencies only) now or hereafter relative to this application and the resulting Official document under Rule 20, or
cradit any overpayment, to our Account/Order Nos. shown in the heading hereof for which purpose a duplicate copy of this sheet is attached.
This CHARGE STATEMENT does not authorize charge of the issue fee until/unless an issue fee transmittal form is filed.

Pillsbury Winthrop LLP

Intellectual Pro Group
1100 New York Avenue, NW By Atty: Donald J. Bjrd A Reg. No. 25323
Ninth Floor '
Washington, DC 20005-3918 Sig: . Fax: (202) 822-0944
Tel: (202) 861-3000 7~ 77 Tel: (202) 861-3027

Atty/Sec: DJB/mhn
NOTE: File in duplicate with PTO receipt (PAT-103A) and attachm nts

Documentd PAT-106 10/00
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\TES PATENT AND TRADEMARK OFFICE

COMMISSIONER FOR PATENTS
UNITED STATES PATENT AND TRADEMARK OFFICE

WasHINGTON, D.C. 20231
www,uspto.gov
| APPLICATION NUMBER | FILING/RECEIPT DATE |  FIRSTNAMED APPLICANT |  ATTORNEY DOCKET NUMBER |
09/756,291 01/09/2001 John R. Evans PM 275507 PHM70635/US
' CONFIRMATION NO. 5974
, FORMALITIES LETTER
Pillsbury Winthrop LLP
 Pilsbuy Withrop LLP T A
Ninth Floor
1100 New York Avenue, NW,
Washington, DC 20005-3918
! Date Mailed: 02/20/2001
Y
1

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained
by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

¢ The statutory basic filing fee is missing.

Applicant must submit § T10 to complete the basic filing fee and/or file a small entity statement claiming
such status (37 CFR 1.27).

o Total additional claim fee(s) for this application is $432.
s $162 for 9 total claims over 20.

w $270 for multiple dependent claim surcharge.
» The oath or declaration is missing.

¢ To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e)
of $130 for a non-small entity, must be submitted with the missing items identified in this letter.

S288
¢ The balance due by applicant is $ 1272. 8-835
7 S]UE
% P ot ot
\ \Q A copy of this notice MUST be returned with the reply. % ‘
A 3 \“
N :
Customer Service Center % -
\ Initial Patent Examination Division (703) 308-1202 2 2833
PART 2 - COPY TO BE RETURNED WITHRESPONSE ¢ 8888
| ‘ 2 N33
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Z270635/US X

FOR UTILITY/DESIGN RULE 63 (37 C.a 1.63) ' 3 PM&S - \\

CIP/PCT NATIONALP DECLARATION AND POVJOF ATTORNEY  ~H FORM  \

ORIGINAL/SUBSTITUTE/SUPPLEMENTAL FOR PATENT APPLICATION ’
DECLARATIONS IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

As a below named inventor, | hereby declare that my residence, post office address and citizenship are as stated below next to my name, and |
believe { am the original, first and sole inventor (if only one name is listed below) or an ofiginal, first and joint iaventor (if plural names are fisted
below) of the subject matter which Is claimed and for which a patent is sought on the INVENTION ENTITLED

FORMULATION
the specification of which (CHECK applicable BOX(ES) }
X A. O is attached hereto.
BOX(ES) > B.Owasfiedon ~ as U.S. Application No. /
> < C.[J was filed as PCT International Application No. PCT/ / on

and (it applicable to U.S. or PCT application} was amended on )
i hereby state that | have reviewed and understand the conteats of the above identified specification, including the claims, as amended by a ent refeg@ii{o
{ow, éaht’é‘ claim

abave. { acknowledge the duty to disclose all information known to me to be matedal to patentability as defined in 37 C.F.R. 1.56. Except as

foreigh priodty benefits under 35 U.S.C. 119(a)<{d} or 365(b} of any foreign application(s) for patent or inventor’s certificate, or 365(a) of any PCT fii

Application which designated at least one other country than the United States, listed below and have also identified below any foreign application for patent or inventor's
certificate, or PCT Intemational Application, filed by me or my assignee disclosing the subject matter claimed in this application and having a fiting date (1) before that of
the application on which priority is claimed, or {2) if no priority claimed, befoce the filing date of this application:

PRIOR FOREIGN APPLICATION(S} Date first Laid- Date Patented

Number Couatry Day/MONTH/Year Filed open or Published or Granted  Priority NOT Claimed
0000313.7 GB 10 January 2000
0008837.7 GB 12 April 2000

i more prior forelgn applications, X box at boffom and continue on attached page.

Except as noted below, | hereby claim domestic priarity benefit under 35 U.S.C. 119{e) or 120 and/or 365(c) of the Indicated United States applications fisted below and
PCT intemationat applications listed above or below and, if this is a continuation-in-part (CIP } application, insofar as the subject matter disclosed and cfaimed in this
apeplication is in addition to that disclosed in such prior applications, I acknowledge the duty to disclose all information known to me to be material 1o patentability as
defined in 37 C.F.R. 1.56 which became available between the filing date of each such prior application and the national or PCT intemational fiting date of this
application:

PRIOR U.S. PROVISIONAL, NONPROVISIONAL AND/OR PCT APPLICATION(S) Status Priority NOT Claimed
Application No. {series code/serial no.) Day/MONTH/Year Filed pending, abandoned, patented

{ hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true; and
further that these statemeats were made with the knowledge that wilt{ul false statements and the tike so made are punishable by fine or imprisonment, or both, under
Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

And | hereby appoint Pillsbury Madison & Sutro LLP, Inteflectuaf Property Group. 1100 New York Avenue, N.W., Ninth Floor, East Tower, Washington, D.C. 20005-3918,
telephone number (202) 861-3000 (to whom all communications are to be direcled), and the below-named persons (of the same address) individually and collectively my
attomeys to prosecute this application and to transact aff business in the Patent and Trademark Office connected therewith and with the resulting patent, and  hereby
authorize them to delete names/numbers below of persons no konger with their firm and to act and rely on instructions from and communicate directly with the

person/assignee/atiomey/irmv organization who/which first sends/sent this case to them aand by whonvwhich | hereby declare that | have coasented after fult disclosure
to be represented unless/unti!  instruct the above Finm arnct/or a betow attomey in writing to the conteary.
Paul N. Kokutis 16773 Dale S. tazar 28872  Mark G. Pauison 30793 Michael R. Dzwonczyk 36787
Raymond F. Lippitt 17519 Paul E. White, Jr. 32011 Stephen C. Glazier 31361 W. Patrick Bengtsson 32456.
G. Uoyd Knight 17698 Glean J. Peay 28458  Paul F. McQuade 31542  Jack S. Barufka 37087
Car G. Love 18781 Kendrew H. Colton 30368  Ruth N. Morduch 31044 Adam R. Hess 41835 |
Kevin E. Joyce 20508 G. Paul Edgeltl 24238  Richard H. Zaitien 27248 - /
George M. Sirilta 18221 Lynn E. Eccleston 35861 Roger R. Wise 31204
Donald J. 8id 25323 Timothy J. Kiima 34852  Jay M. Finkelstein 21082
Peter W, Gowdey 25872 David A. Jakopi 32995  Anita M. Kirckpatrick 32617
- o “-q
{1) INVENTOR'S SIGNATURE: -~ e Cao—F Date: D<H. "D ocesy D oo \
{__John , ‘ [ K 1 EVANS _ .
. .~ First. S " Middle fnitial: . FamilyName ..
Residence 1 Macclesfield, Chechire . 1 United Kingdom i — British i
City . o StatefForeign Country Country'of Citizenship™ =~ -~~~ =*
Past Office Address Alderley Park : gfield, Cheshire, SK10 4TG, United Kingdom .
{include Zip Code) SK10 4TG | ) ’
(2) INVENTOR'S SIGNATURE: __ Kevenimok A - QA ey Date: 25, Tonmueery 20T
]l _ ROSALIND { U 1 GRUNDY hadl
First Middle Initial Family Name
Residence | Macciestfield, Cheshire i United Kingdom I British .
City State/Foreign Country Couintry of Citizenship .
Post Office Address Lharter way, Macclesfield, Cheshire, SKI0 2NA, United Kipgdom
(include Zip Code}_ SKI10 2NA |

FOR ADDITIONAL INVENTORS, “X" box [ ] and proceed on the attached page to list each additional inveator.
[ see additional foreign priorities on attached page (incorporated herein by reference).
Atty. Dkt. No. PM

(M#)

PAT-116 (13(
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UNITED STATESbEPARTMENT OF COMMERCE

United States Patent and Trad mark Office

- Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

APPLICATIONNO. | FILING DATE | FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |
Pe/T7EE, BRI 0L1/0%/01  EVANS I FROET7EEDT PH

‘ EXAM
™ HIMLEE /0 B l - |

O LLE o STILLER, K

FILLSBURY WINTHER

INTELLECTUAL PROPERTY GROUF | ART UNIT |  PaPER NUMBER |
MINTH FLIDOR .

1100 MEW YORE AVERUE., NW. ' 1&17 Lf
WASHINGTON DO 20005-3918  DATE MAILED:

aEsnl Aol

- Please find below and/or attached an Office communication concerning this application or
proceeding. '

Coﬁnmissioner of Patents and Trademarks

PTO-QOC {Rav.11/00) 1- File Copy-
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,. Application No. ’ Applicant(s)
. : 09/756,291 | EVANSET AL,
Office Action Summary Examiner AU
' Karl Stiller 1617

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO periad for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
¥ Failure to reply within the set or extended period for reply will, by statute, cause the application to hecome ABANDONED (35 U.S.C. § 133).
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status
1] Responsive to communication(s) filed on
2a)(] This action is FINAL. 2b)[J This action is non-final.

3)[0) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
4)[K Claim(s) 1-23 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) ____is/are allowed.
6)[] Claim(s) ____is/are rejected.
70 Claim(s) is/are objected to.

8 Claim(s) 1-23 are subject to restriction and/or election requirement.

Application Papers |
9)[1] The specification is objected to by the Examiner.
10)[J The drawing(s) filed on _____is/are: a)[J accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
1)) The proposed drawing correction filed on ____is: a)[[] approved b)[(] disapproved by the Examiner.
If approved, corrected drawings are required in reply to this Office action.
12)(]} The oath or declaration is objected to by the Examiner.
Priority under 35 U.S.C. §§ 119 and 120
13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAIl )] Some * c)J None of:
1.[] Certified copies of the priority documents have been received.
2.[J Certified copies of the priority documents have been received in Application No. _____

3.[J Copies of the certified copies of the priority documents have been received in this National Stage
application from.the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

14)[]] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [J The translation of the foreign language provisional application has been received.
15)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Attachment(s)

1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413) Paper No(s).
2) E] Notice of Draftsperson’s Patent Drawing Review (PTO-948) 5) |:] Notice of Informal Patent Application (PTO-152)
3) D Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) [:l Other:

U.S. Patent and Trademark Office
PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No. 4
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Application/ControI Number: 09/756,291 Page 2
Art Unit: 1617

DETAILED ACTION

Election/Restrictions

Restriction to one of the following inventions is required under 35 U.S.C. 121:

l. Claims 1-20 and 23, drawn to a pharmaceutical formulation and syringe or
vial, comprising fulvestrant, a pharmaceutically acceptable alcohol, a
pharmaceutically-acceptable non-aqueous ester solvent miscible in a
ricinoleate vehicle, and a ricinoleate vehicle, classified in Class 514,
Subclass 169.

I. Claims 21-22, drawn to a method of treating a benign or malignant
disease of the breast or reproductive tract in a human, comprising

administering , classified in Class 514, Subclass 169.

Inventions of Group | and Il are related as product and process of use. The
inventions can be shown to be distinct if either or both of the following can be shown: (1)
the process for using the product as claimed can be practiced with another materially
different product or (2) the product as claimed can be used in a materially different
process of using that product (MPEP § 806.05(h)). In the instant case the process of
using the product as claimed to treat benign or malignant diseases of the breast or
reproductive tract in a human can be practiced with a materially different product, such

as fulvestrant, for example, in a peanut oil vehicle, alone.
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Application/Control Number: 09/756,291 Page 3
Art Unit: 1617

Because these inventions are distinct for the reasons given above and have
acquired a sepérate status in the art because of their recognized divergent subject

matter, restriction for examination purposes as indicated is proper: e

Election of Species . k
In addition, if applicant elects Group Il above, Claim 21 is generic to a plurality of
disease states or conditions comprising benign or malignant diseases of the breast or
reproductive tract. Applicants are required to elect an individual benign or malignant
disease of the breast or reproductive tract to be treated in a mammal, e.g., breast
cancer, benign prostatic hyperplasia, genital warts, etc., as a specie under 35
U.S.C. 121 to which the claims shall be restricted if no generic claim is finally held to be

allowable, even through this requirement is traversed.

Claim 21 is generic to a plurality of disclosed patentably distinct species
comprising benign or malignant diseases of the breast or reproductive tract. Applicant
is required under 35 U.S.C. 121 to elect a single disclosed species, even though this
requirement is traversed.

The search for all species of all benign or malignant diseases of the breast or
reproductive tract presents an undue burden on the office due to their separate and
distinct fields of search. Note that the search is not limited to the patent files. Claim 21
is drawn to the treatment of many benign or malignant diseases of the breast or

reproductive tract, for example, breast cancer, benign prostatic hyperplasia, and genital

warts. The search field for treatment of breast cancer, benign prostatic hyperplasia, and
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Application/Control Number: 09/756,291 Page 5
Art Unit: 1617

readable thereon, including any claims subsequently added. An argument that a claim
is allowable or that all claims are generic is considered nonresponsive unless
accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which are written in dependent form or otherwise include
all the limitations of an allowed generic claim as provided by 37 CFR 1.141. If claims
are added after the election, applicant must indicate which are readable upon the
elected species. MPEP § 809.02(a).

Should applicant traverse on the ground that the species are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the species to be obvious variants or clearly admit on the record that this is the
case. In either instance, if the examiner finds one of the inventions unpatentable over
the prior art, the evidence or admission may be used in a rejection under 35
U.S.C. 103(a) of the other invention.

Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. Any amendment of inventorship must be accompanied by
a petition under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

A telephone call was made to Donald Bird on July 25, 2001 to request an
oral election to the above restriction requirement, but did not result in an election being

made.
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" Application/Control Number: 09/756,291 Page 6
Art Unit: 1617 |

Applicant is advised that the reply to this requirement to be complete must
include an election of the invention to be examined even though the requirement be
traversed (37 CFR 1.143).

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Karl Stiller whose telephone number is 703-306-3219.
The examiner can normally be reached Monday through Friday, 8:30 AM to 5:00 PM.

~ If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Minna Moezie can be reached at 703-308-4612. The fax phone number for
the organization where this application or proceeding is assigned is 703-308-4556 for
regular communications.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is 703-308-

1235. ¢
A~ Q—L)“""’"/
Stiller: ks J.D.
MINNA MOEZIE,
July 26, 2001 SUPERVISORY PHTENT EXAMINER

TECHNOLOGY CENTER 1600
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ATTORNEY DOCKET NO.: 056291-58b4 o [T]
x5
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE R)‘?. =2 m
s O
Inre PATENT APPLICATION of: ) = o
) Group Art Unit: 1617
EVANS et al. )
) Examiner: Stiller, K.
Appln. No.:  09/756,291 )
)
Filed: January 9, 2001 )
)
FOR: FORMULATION )
Commissioner of Patents
Washington, D.C. 20231
Sir:
TRANSMITTAL OF RSPONSE TO RESTRICTION
UIREMENT AND INFORMATION DISCLOSURE STATEMENT
1. Transmitted herewith is a Response to responding to the One-Month Office Action dated

August 1, 2001.

2. Additional papers enclosed:

Information Disclosure Statement
Form PTO-1449, 48 references included

3. Extension of Time

The proceedings herein are for a patent application and the provisions of
37 C.F.R. § 1.136(a) apply.

1-WA/1743557.1

Applicant petitions for an extension of time, the fees for which are set out in
37 C.F.R. § 1.17(a), for the total number of months checked below:

Total Months Fee for [Fee for Small
Requested Extension Entity]
five months $ 1,960.00 $ 980.00

Oil(g

=
3

/‘
s
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ATTONPZY DOCKET NO.: 056291-5004
Application No.: 09/756,291
Page 2

o\/

Extension of time fee due with this request: $1,960.00

If an additional extension of time is required, please consider this a Petition
therefor.

4. Constructive Petition

EXCEPT for issue fees payable under 37 C.F.R. § 1.18, the Commissioner is
hereby authorized by this paper to charge any additional fees during the entire
pendency of this application including fees due under 37 C.F.R. §§ 1.16 and 1.17
which may be required, including any required extension of time fees, or credit
any overpayment to Deposit Account 50-0310. This paragraph is intended to be a
CONSTRUCTIVE PETITION FOR EXTENSION OF TIME in accordance with
37 C.F.R. § 1.136(a)(3).

5. Fee Calculation (37 C.F.R. §1.16)

CLAIMS AS AMENDED
Claims
Remaining
After Highest No. Present
Amendment Previously Paid Extra at Rate of Total Fees
Total Claims 29 minus 20 0 x $18.00 each=" $0.00
(37 C.F.R. §1.16(c))
Independent Claims 2 minus 3 0 x $84 each= $0.00
(37 C.F.R.§1.16(b))
[ ] First presentation of Multiple dependent claim(s) »e $280.00 $0.00
SUB-TOTAL = $0.00
Fee for Five (5) Month Extenstion of Time $ 1,960.00
Fee for Information Disclosure Statement $0.00
Fee for Terminal Disclaimer $0.00
Reduction by % for filing by a small entity $0.00
TOTAL FEE = $ 1,960.00

6. Fee Payment

[] No feeis to be paid at this time.

Please charge Deposit Account No. 50-0310 for Five Month Extension of Time

Fee.
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The Commissioner is hereby authorized to charge any additional fees which may
be required, including fees due under 37 C.F.R.-§§ 1.16 and 1.17, or credit any
overpayment to Deposit Account 50-0310.

Date:
Morgan Lewis & Bockius LLP
Customer No. 009629

1111 Pennsylvania Avenue, N.W.

Washington, D.C. 20004
Tel. No.: 202-739-3000
DJB:mk
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EVANS et al.
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Examiner: Stiller, K.
Appln. No.:  09/756,291

Filed: January 9, 2001

FOR: FORMULATION

Commissioner of Patents
Washington, D.C. 20231

Sir:

RESPONSE TO RESTRICTION REQUIREMENT

This is in response to the restriction requirement set forth in the one-month Office
Action dated August 1, 2001, the time for respogding to which has been extended by the
petition and authorization for fee payment submitted herewith.

In response to the restriction requirement, applicants elect the invention of Group 11,
claims 21-22, drawn to the method of treatment. In response to the further request for an

election of a species of benign or malignant disease within Group II, applicants
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provisionally elect the species “breast cancer” for initial examination in this application. The

elected species falls within the scope of claims 21 and 22.

Respectfully Sybmitted,
Morgan Lewis| & Bockius LLP

By:

Morgan Lewis & Bockius LLP Donw -
Customer No. 009629 Registrdtion No. 25,323

1111 Pennsylvania Avenue, N.-W. Tel. No.: (202) 739-5320
Washington, D.C. 20004 Fax No.: (202) 739-3001
Tel. No.: 202-739-3000
DJB:mk
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In re PATENT APPLICATION of: _ = \w )

Group Art Unit: 1617
EVANS et al.

Examiner: Stiller, K.
Appln. No.:  09/756,2911

Filed:  January 9, 2001

FOR: FORMULATION

Commissioner of Patents
Washington, D.C. 20231

Sir:

INFORMATION DISCLOSURE STATEMENT

Attached is a Form PTO-1449 listing the enclosed documents.

The present Information Disclosure Statement is being filed before the ﬁaih’ng date
of the first Office Action on the merits, and therefore no certification under 37 CFR §1.97(¢)
or fee under 37 CFR 1.17(p) is required.

This Information Disclosure Statement is intended to be in full compliance
with the rules, but should the Examiner find any part of its required content to have been
omitted, prompt notice to that effect is earnestly solicited, along with additional time under

Rule 97(f), to enable Applicant to fully comply.
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Consideration of the foregoing and enclosures plus the return of a copy of the

herewith filed Form PTO-1449 with the Examiner’s initials in the left column per MPEP 609

along with an early action on the merits of this application are earnestly solicited.

By:

Morgan Lewis & Bockius LLP
Customer No. 009629 Registration No. 25,323
1111 Pennsylvania Avenue, N.W. ’l;el./l(o.: (202) 739-5320
Washington, D.C. 20004 Fax No.: (202) 739-3001
Tel. No.: 202-739-3000

DJB:mk
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@) Date of filing: 02.06.89
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AT BE CH DE ES FR GB GR IT LI LU NL SE Representative: Slatcher, Reginald Peter et al

Imperial Chemical Industries PLC Legal

Department: Patents PO Box 6

Welwyn Garden City Herts, AL7 1HD(GB)

) Therapeutic product.

@ The invention relates to a therapeutic product comprising an oestrogen and a pure antioestrogen for
simultaneous, sequential or separate use in selective oestrogen therapy of perimenopausal or postmenopausal
conditions; to a process for the manufacture of said product and to a pharmaceutical composition containing said
product. The invention also relates to a pharmaceutical composition comprising an ocestrogen and a pure
anticestrogen and to a process for the manufacture of said compaosition.

Xerox Capy Cantre
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THERAPEUTIC PRODUCT

This invention relates to a therapeutic product for use in a new method of medical treatment and, more
particularly, it relates to a product comprising an oestrogen and a pure antioestrogen for use in a new
method for the treatment or prophylaxis of perimenopausal or postmenopausal conditions, particularly
perimenopausal or postmenopausal osteoporosis. The invention also relates to a pharmaceutical composi-
tion comprising an oestrogen and a pure antioestrogen and to the use thereof in the manufacture of a new
medicament for use in the treatment or prophylaxis of perimenopausal or postmenopausal conditions.

When a ferale animal, particularly a human female, enters the perimenopausal stage the animal's
ovarigs begin to secrete less of the femals sex hormones, particularly oestradiol. Symptoms in women at
this stage include the following: vasomotor disturbances (hot flushes), urogenital atrophy (particularly
affecting the vagina and distal urethra), psychosomatic complaints, changes in lipid metabolism and
osteoporosis. The rate of decline of ovarian function and the severity of the above-mentioned symptoms are
highly variable between individual women but in a substantial number of individuals the symptoms are
sufficiently severe that treatment is required. Oestrogen replacement therapy has been used in women and
it is generally recognised to be effective in combatting the typical perimenopausal and post-menopausal
symptoms (British Medical Journal, 1987, 295, 914; American Journal of Obstet. and Gynecol., 1987, 156,
1298 and 1347). However oestrogen replacement therapy can also cause uterine hyperpiasia, irregular
vaginal menstruation and, in a small proportion of women, endometrial cancer (American Journal of Obstst.
and Gynecol., 1987, 156, 1313). -
~ To combat the continuous unopposed stimulation of oestrogen-responsive tissues an oestrogen and a
progestogen are normally co-administered for part of each treatment period thereby causing regular vaginal
menstruation. (American Journal of Obstet. and Gynecol., 1987, 156, 1304). However the continuation of
menstrual periods is unatiractive fo many pos'tﬁenopausal women and, in addition, progestogens can cause
side effects, for example oedema, premenstrual irritability and breast tenderness.

Alternative therapies are therefore required.

It has recently been shown that compounds demonstrating a mixture of oestrogenic and antioestrogenic
properties in warm-blooded animals, including humans, may be of use in the treatment of postmenopausal
conditions (European Patent Specification No. 0178862). Particular compounds stated to have such activity
include clomiphens and tamoxifen. Comprehensive reviews of the clinical usage of these compounds are
available, for example a review of clomiphene by Clark et al. in Pharmacology and Therapeutics, 1982,
Volume 15, pages 467 to 519, and a review of tamoxifen by Furr et al. in Pharmacology and 1herapsutics,
1984, Volume 25, pages 127-205. - -

It has also recently been shown that a treatment regime comprising the dosing of a small amount of an
oestrogen, for example oestrone sulphate or natural conjugated ocestrogens, followed by the dosing of an
antioestrogen, for example tamoxifen or clomiphens led to the partial inhibition of the maximum oestrogen-~
induced stimulation of uterine endometrial tissue {A. Kauppila et al., Gynecol. obstet. Invest., 1988, 25, 58
and Arch. Gynecol., 1983, 234, 49). - ; -

it has now been found that administration of an oestrogen and a pure antioestrogen, whether
simultaneously, sequentially or separately, results in the cestrogen being selectively effective in some
oestrogen-responsive " tissues, for example bone, and being selectively opposed in other oestrogen-
responsive tissues, for example the endometrium of the uterus, and this is the basis of the present
invention.

A pure antioestrogen is a compound which possesses antioestrogenic activity and no oestrogenic
activity. This may be demonstrated in rats by the effect of the compound in antagonising the increase in
weight of the uterus of an immature female rat produced by administering oestradiol benzoate to said rat.
Thus, when each of a pure antioestrogen and oestradiol benzoate are administered for 3 days to such a rat,
a smaller increase in uterine weight is produced than the substantial increase which would be produced by
the administration of oestradiol benzoate alone. Unlike the known anticestrogens tamoxifen and clomiphene,
when a pure antivestrogen is administered alone to a rat no increase in uterine weight whatsoever is
observed.

It is disclosed in European Patent Specification No. 138504 that certain pr ferred steroidal an-
tioestrogens are pure antioestrogens. It is also disclosed in European Patent No. 124369 that certain
preferred non-steroidal antioestrogens are pure antioestrogens.

According to the present invention there is provided a product comprising an cestrogen and a pure
antioestrogen for simultaneous, s quential or separate use in selective o strogen therapy of perimenopausal
or postmenopausal conditions.
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In a particular product of the invention the cestrogen component of a product of the invention is
oestradiol, ethinyloestradiol, oestriol, oestron , natural conjugat d ocestrogens, piperazine oestrons sulphate,
mestranol, chlorotrianisene, dienoestrol, stilboasirol or hexoestrol or a pharmaceutically-acceptable ester
thereof.

A pharmaceutically-acceptable ester of the o strogen component of a product of the invention is, for
example, an alkyl or aryl ester each of up to 12 carbon atoms. It will be appreciated that an ester of a
steroidal oestrogen may be formed at the 3-position, the 17-position or at both of these positions. It will also
be appreciated that an ester may be formed at one or both of the phenolic groups in some non-steroidal
oestrogens, for example stilboestrol and hexoestrol. A suitable alkyl ester of up to 12 carbon atomns is, for
example, an acetate, propionate, butyrate, valerate, hexanoate, heptanoats, octanoate, cyclopentyl-
propionate, nonanoate, decanoate, undecanoate or dodecanoate. A suitable aryl ester of up to 12 carbon
atoms is, for example. a benzoate, toluate or naphthoate. A preferred pharmaceutically-acceptable ester of
the oestrogen component of a product of the invention includes, for example, oestradiol benzoate, oestradiol
cyclopentylpropionate, oestradiol dipropionate, oestradiol heptanoate, oesiradiol undecanoate, oestradiol
valerate and stilboestrol dipropionate.

In a further particular product of the invention the pure antioestrogen is
N-n-butyl- N-methyl- N-1H,1H-heptafluorobutyl- N-methyl- or N,N«(3-methylpentamethylene)-11-(3,17 -
dlhydroxyoestra-1 3,5(10) trlen-7a-yl)undecanamlde. -

N-n-butyl- or N-1H, 1H-heptafluorobutyi-3-p-[4-(3,17 8-dihydroxyoestra-1,3,6(1 0)-triene-7a-yl)buty!)-
phenylpropionamide; -

7a-(10-p-chlorophenyithiodecyl),  7a-~(10-p-chlorophenylsulphinyldecyl)-,  7a-[9-(4,4,5,5,5-pentafluorop-
entylsufbhinyi)nonyl]-. 7a-[10-(4.4.4-triﬂuorob—utylsulphinyl)decyl]- or 7a-{10-(p-chlorobanzyisulphinylidecyi}
oestra-1,3,5(10)triene-3,17 g-diol; or -
7a-(9-n-heptylsulphinyInonyloestra-1,3,5(10)-triene-3,17 g-diol.

In a further particular product of the invention the pure antioestrogen is a compound of the formula:-
NU-A-X-R!
wherein NU is 6ohydroxy~2~p~hydroxyphenylnapth~ «yl and A is «(CHz2)o=, «(CH2)i1~ or ~(CHg)s~(1,4-
phenylene)-(CHz)z-:
or NU is 1,2.34-tetrahydro-6-hydroxy-2-p-hydroxyphenylnaphth-1-yl {either the 1RS8,2RS or 1RS,28R iso-
mer), or 1.2.3.4—tetrahydro-6-hydroxy—2_~p—hydroxyphenyI-2-methylnapth-1-yl (either the 1RS,2RS or
1RS,2SR isomer), and A is «(CHz)1o-, «(CHz)1 1~ or -(CHz)s-(1.4-phenylene)-(CHz)z-;
or NU is (1RS,2R8)-5- hydroxy-z-p-hydroxyphenylmdan-1 yl or (1RS,2R8)-5- hydroxy-z-p-hydroxyphanyl -2-
methylindan-1-yl and A is ~(CHz)10-, ~(CHa)1 s - or -(CHz)e=(1,4-phenylene)-(CHz)z-;
and wherein XR' is -CONR'R? wherein R? is hydrogen or methyl and R! is n-butyl, 1H,1H-heptafluorobutyl,
n-pentyl or n-hexyl, or XR' is -8R', -SOR' or -SQ:R' wherein R' is n-pentyl, n-hexyl. 4,4,5,5,5-pen-
tafluoropentyl or 1H,1H,2M,2H,3H,3H-heptafluorohexyl.

In a further particular product of the invention the pure antioestrogen is

N-n-butyl-, N M- butyI-N-methyl- -n-pentyl N-(1H,1H-heptafluorobutyi)-or N-(1H,1H-heptafiuorobutyl)- N~
mathyl 3-p-[5 (6- hydroxy-z-p-hydroxyphenylnaphth- -yI)penty!]phenylprop:onam|de.
N-methyl -N-(1H, 1H-heptafluorobutyl)- -[4-[(1RS, 2RS)-6-hydroxy-2~p-hydroxphenyl-z-methyl 1,234
tetrahydronaphth-1-ylJ-butyljphenylpropionamide;
(1R8,2RS)-1 -[4-[p (2-n-hexylthloethyl)phenyI]butyl]-z-p-hydroxyphenyl -1,2,3,4-tetrahydronaphth-6-0l or the
corresponding 4, 4,55 ,5-pentafluoropentylthio derivative, or the corresponding hexylsulphinyl, hexylsulphony!
or pentaflucropentylsulphinyi derivatives;
2-p-hydroxyphenyi-1-[5- [p~(2-n-hexylth|oethy| phenyl]pentyllnaphth-6-ol or the corresponding hexylisulphinyl
derivative; or
(1RS,2RS)-1-[4(p-(2-n-hexylthioethy!)phentyl]butyi]-2-p-hydroxyphenyl-2-methyl-1,2,3,4-tetrahydronaphth-6-
ol or the correé'ponding 4.4,5.5 5-pentafluoropentylthio derivative, or the corresponding hexylsulphiny! or
pentafluoropentyisulphiny! derivative, or the corresponding (1RS,28R) isomers of both the hexylthio and
hexylsulphinyl derivatives.

A preferred product of the invention comprises an oestrogen and a pure antioestrogen for use as stated
above wherein the oestrogen is oestradiol or ethinyloestradiol, or a pharmacsutically-acceptable ester
thereof, and the pure antioestrogen is 7a-[9-(4,4,5,5,5- pentafluoropentylsulphinyf)nonylloestra-1,3,5(10)-
triene-3,17 8-diol or (1RS,2RS)-2-p-hydroxyphenyl-2-methyl-1-{9-(4,4,5,5,5-pentafluoropentylisulphinynonyl]-
1,2,3,4-tetrahydronaphth-6-0l.

A particularly preferred product of the invention comprises an oestrogen and a pure antio strogen for
use as stated abov wh rein the oestrogen is osstradiol, oestradiol benzoate, oestradiol valerate or
oestradiol undecanoate and the pure antioestrogen is 7a-[9-(4,4.5,5,5-pentafluoropentylsulphinylinonyl}-
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osstra-1,3,5(10)-triene-3,17 g-diol.

According to a further feature of the invention there is provided a process for the manufacture of a
product comprising an oestrogen and a pure antioestrogen for simultaneous, sequential or separate use in
selective oestrogen therapy of perimenopausal or postmenopausal conditions, which process comprises
bringing together said oestragen and said pure antioestrogen.

In a further feature of the invention there is provided a process for the manufacture of a product
comprising an cestrogen and a pure antioestrogen for simultaneous use in selective oestrogen therapy of
perimenopausal or postmenopausal conditions, which process comprises bringing into admixture said
oestrogen and said pure antioestrogen.

A product of the invention may be administered to a warm-blooded animal, including a human, in the
form of a pharmaceutical composition. Thus according to a further feature of the present invention there is
provided a pharmaceutical composition which comprises the product of the invention together with a
pharmaceutically-acceptable diluent or carrier.

As mentioned above a product of the invention is useful for selective cestrogen therapy of peri-
menopausal or postmenopausal conditions. It will be undarstood that there is no absolute requirement that
the oestrogen and pure antioestrogen components of the product of the invention must be dosed
simultaneously. Sequential or separate use of these components may also provide selective oestrogen
therapy and such use is to be understood to fall within the definition of a product of the invention. Thus it
will be appreciated that a pharmaceutical composition according to the present invention includes a
composition comprising an oestrogen, a pure antioestrogen and a pharmaceutically-accsptable diluent or
carrier. Such a composition conveniently provides the product of the invention for simultaneous use in
selective oestrogen therapy of perimenopausal or postrenopausal conditions. A pharmaceuticai composi-
tion according to the present invention also includes separate compositions comprising a first composition
comprising an oestrogen and a pharmaceutically-acceptable diluent or carrier, and a second composition
comprising a pure antioestrogen and a pharmaceutically-acceptable diluent or carrier. Such a composition
conveniently provides the product of the invention for sequential or separate use in selective vestrogen
therapy of perimenopausal or postmenopausal conditions.

The compasitions of the invention may be in a form suitable for oral use (for example as tablets,
capsules, aqueous or oily suspensions, emulsions or dispersible powders or granules), for topical use (for
example as creams, ointments, gels, or aqueous or oily solutions or suspensions; for example for use within
a transdermal patch), for parenteral administration (for example as a sterile aqueous or oily solution or
suspension for intravenous, subcutansous, intramuscular or intravascular dosing), or as a suppository for
rectal dosing or as a pessary for vaginal dosing.

The compositions of the invention may be obtained by conventional procedures using conventional
pharmaceutical excipients, well known in the art,

Suitable pharmaceutically acceptable excipients for a tablet formulation include, for example, inert
diluents such as lactose, sodium carbonate, calcium phosphate or calcium carbonate, granulating and
disintegrating agents such as corn starch or alginic acid; binding agents such as gelatin or starch;
lubricating agents such as magnesium stearate, stearic acid or talc; preservative agents such as ethyl or
propy! p-hydroxybenzoate, and anti-oxidants, such as ascorbic acid. Tablet formulations may be uncoated
or coated either 1o modify their disintegration and the subsequent absorption of the active ingredient within
the gastrointestinal tract, or to improve their stability and/or appearance, in either case using conventional
coating agents and procedures well known in the art.

Compositions for aral use may be in the form of hard gelatin capsules in which the active ingredient is
mixed with an inert solid diluent, for example, calcium carbonate, calcium phosphate or kaolin, or as soft
gelatin capsules in which the active ingredient is mixed with water or an oil such as peanut oil, liquid
paraffin or olive oil.

Agueous suspensions generally contain the active ingredient in finely powdered form together with one
or more suspending agents, such as sodium carboxymsthylcellulose, methylceliulose, hydroxypropyl-
methylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or
wetting agents such as lecithin or condensation products of an alkylene oxide with fatty acids (for example
polyoxethylene stearate), or condensation products of ethylene oxide with long chain aliphatic alcohols, for
example heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or condensation
products of ethylen oxide with partial esters derived from fatty acids and hexitol anhydrides, for example
polyethylene sorbitan monooleate. The aqueous suspensions may also contain one or more preservatives
{such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic acid), colouring agents,
flavouring agents, and/or swé'etening agents (such as sucrose, saccharine or aspartame).
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Qily suspensions may be formulated by suspending the active ingredient in a vegetable ofl (such as
arachis oil, castor oil, sesame oil or coconut oil) or in a mineral oil (such as liquid paraffin). The oily
suspensions may also contain a thickening agent such as beeswax, hard paraffin or cetyl alcohol.
Sweetening agents, such as those set out above, and flavouring agents may be added to provide a
palatable oral preparation. These compositions may be preserved by the addition of an anti-oxidant such as
ascorbic acid,

Dispersible powders and granules suitable for preparation of an aqueous suspension by the addition of
water generally contain the active ingredient together with a dispersing or wetting agent, suspending agent
and one or more preservatives. Suitable dispersing or wetting agents and suspending agents are exempli-
fied by those already mentioned above. Additional excipients, such as sweetening, flavouring and colouring
agents, may also be present.

The pharmaceutical compositions of the invention may also be in the form of oil-in-water emulsions.
The cily phase may be a vegetable oil, such as castor oil, soya bean oil or arachis oil, or a mineral il, such
as, for example, liquid paraffin or a mixture of any of these. Suitable emulsifying agents may be, for
example, naturally-occurring gums such as gum acacia or gum tragacanth, naturally-occurring phosphatides
such as lacithin, esters or partial esters derived from fatty acids and hexitol anhydrides (for example
sorbitan monooleats) and condensation products of the said partial esters with ethylene oxide such as
polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening, flavouring and preserva-
tive agents.

The pharmaceutical compositions may also be in the form of sterile injectable aqueous or oily
suspensions, which may be formulated according to known procedures using one or more of the
appropriate dispersing or wetting agents and suspending agents which have been mentioned above. A
sterile injectable preparation may also be a sterile injectable solution or suspension in a non-toxic
parenterally-acceptable diluent or soivent, for example a solution in 1,3-butanediol, in a vegetable oil (such
as arachis oil, castor oil or caconut oil) or in a mineral oil (such as liquid paraffin).

Conveniently the subcutaneous or intramuscular injection of an agqueous suspension or an oily solution
or suspension of a pharmaceutical composition of the invention provides a depot of the active ingredients at
the injection site from which those ingredients may leach out over a period of time to provide the sustained
release thereof.

Suppository formulations may be prepared by mixing the active ingredient with a suitable non-irritating
axcipient which is solid at ordinary temperatures but liquid at the rectal temperature and will therefore melt
in the rectum to release the drug. Suitable excipients include, for example, cocoa butter and polyethylene
glycols.

Topical formulations, such as creams, ointments, gels and aqueous or oily solutions or suspensions,
may gensrally be obtained by formulating an active ingredient with a conventional, topically acceptable,
vehicle or diluent using conventional procedure well known in the art.

According to a further feature of the invention there is provided a process for the manufacture of a
pharmaceutical composition as defined above which comprises bringing into admixture a product as defined
above together with a pharmaceutically-acceptable diluent or carrier.

The invention also provides a method of selective oestrogen therapy of perimenopausal or post'-
menopausal conditions which comprises administering simultaneously, sequentially or separately to a warm-
blooded animal an effective amount of a product as defined above. The invention also provides the use of a
product as defined above for the manufacture of a new medicament for use simultaneously, sequentially or
separately in selective vestrogen therapy of perimenopausal or postmenopausal ¢onditions.

It will be appreciated that the definition of the product of the invention and the pharmaceutical
composition of the invention includes only those products or compositions which are useful in a new
method for the treatment or prophylaxis of perimenopausal or postmenopausal condition. Pharmaceutical
compositions comprising an oestrogen and a pure antioestrogen, together with a pharmaceutically-accept-
able diluent or carrier, are novel. In European Patent Sepcifications Nos. 138504 and 124369 it is disclosed
that the anticestrogenic activity of the compounds disclosed therein may be demonstrated by the co-
administration of a test compound and oestradiol benzoate to an immature fermale rat. Antioestrogenic
activity is demonstrated by antagonism of the increase in weight of the uterus of the rat which is produced
when osstradiol benzoate alone is administerad to said rat. It is to be noted that, during those tests, the
oestradiol benzoate was given by subcutaneous injection whereas the test compound was given separately
either orally or subcutaneously.

According to a further aspect of the invention there is provided a pharmaceutical composition
comprising an oestrogen and a pure anticestrogen together with a pharmaceutically-acceptable diluent or
carrier.
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The pharmaceutical compositions of this feature of the invention may be obtained by conventional
procedures using conventional pharmaceutical excipients well known in the are such as, for example, those
disclosed above.

This aspect of the invention also provides a process for the manufacture of a pharmaceutical
composition as defined immediately above which comprises bringing into admixture an cestrogen and a
pure antioestrogen together with a pharmaceutically-acceptable diluent or carrier.

This aspect of the invention also provides a meathod of selective oestrogen therapy of perimenopausal
or postmenopausal conditions which comprises administering to a warm-blooded animal an effective
amount of a pharmaceutical composition as defined immediately above. The invention aiso provides the use
of a pharmaceutical composition as defined immediately above for the manufacture of a new medicament
for use in selective vestrogen therapy of perimenopausal or postmenopausal conditions.

As stated above a product of the invention is of use in selective oestrogen therapy of perimenopausal
or postmenopausal conditions. Selective oestrogen therapy may be demonstrated using the standard
procedure set out below:-

a) an in vivo assay measuring the anticestrogenic activity of a compound and any oestrogenic activity
possessed—bﬁhat compound. This may bs demonstrated in rats by the effect of the compound in
antagonising the increase in weight of the uterus of an immature female rat produced by administering
oestradiol benzoate to said rat. Thus, when each of a pure antioestrogen and oestradiol benzoate are
administered for 3 days to such a rat, a smaller increase in uterine weight is produced than the substantial
increase which would be produced by the administration of cestradiol benzoate without the pure an-
tioestrogen. Unlike the known anticestrogens tamoxifen and clomiphene, when a pure anticestrogen is
administered alone to a rat no increase in uterine weight whatsoever is observed.

The oestrogenic activity of a compound may be demonstrated in rats by the effect of the compound
when it is administered alone to said rat on the uterine weight of the animal.

b) An in vivo assay in mature rats measuring the antioestrogenic activity of a compound by the effect of
the compound when dosed during a test period of 28 days in antagonising the protective effect on the
animals' bone density of their endogenous oestrogens. The bone density of a group of ovariectomised rats
in which endogenous cestrogen levels are much reduced serves as a control for the effect expected to be
produced by a fully effective antioestrogen.

The antioastrogenic activity of the compound in mature rats can also be measured In the same assay
by measuring the effact of the compound in antagonising the effect of the animals' endogenous oestrogens
which serve to increase the weight of their uteri.

A comparison of the potencies of the antioestrogenic effects of a compound as measured by its effects
on the animals’ bone density and uterine weights allows the selectivity of the antioestrogenic effects of the
compound to be measured.

Although the pharmacological properties of a product of the invention vary with the structures of the
oestrogenic and antioestrogenic components and with the route of administration, in general a product of
the invention comprises:-

(i) an oestrogen which possesses oestrogenic activity in the above test (a) at doses in the range, for
example, 0.002-2.0 mg/kg orally or in the rangs, for exampie, 0.0001-0.1 mg/kg subcutaneously;

(i) a pure anticestrogen which possesses antioestrogenic activity in the above tests (a) and (b) at
doses in the range, for example, in test (a) EDso 0.05-5 mgkg orally or EDso 0.01-1.0 mgkg sub-
cutaneously,;
in test (b): antiuterotrophic effect- EDso < 20 mgikg/day orally, < 2 mg/kg/day subcutaneously or
intramuscularly and < 10 mg/kg/injection when dosed as an intramuscular depot injection; reduction in bone
density:- EDso > 20 mglkg/day orally, > 5 mg/kg/day subcutaneously or intramuscularly and > 10
mg/kg/injection when dosed as an intramuscular depot injection.

A product of the invention is thereby seen to be surprisingly selective as the activity of the pure
antioestrogen component is expressed to a high degree within uterine tissue but to a lesser degree on
bone.

The size of the dose, for therapsutic or prophylatic purposes, of a product of the invention as defined
above will naturally vary according to the nature and severity of the conditions presented, the age and
menopausal state of the animal and the route of administration.

In general the minimum quantity of the ocestrogenic component of a praduct of the inv ntion as defined
above will be chosen so as to provide a beneficial effect with regard to th nature and severity of the
conditions presented. The quantity of the pure anticestrogenic compon nt is then chosen to antagonis to a
substantial degree the effect of the oestragenic component on th uterine tissue. Methods of evaluating the
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condition of uterine tissue are well known to the man skilled in the art, for example, by examination of a
specimen of endometrial tissue taken by, for example, suction or, for example, by way of a biopsy.
So far as the oestrogenic component of a product of the invention as defined above is concerned the
size of the dose and routes of administration conventionally utilised in oestrogen replacement therapy may
§ be used. Thus, for example, a tablet containing, for example, 0.5 to 2 mg of oestradiol, oestradiol benzoate,
natural conjugated oestrogens or oestradiol valerate may be administered daily. Alternatively a tablet
containing 10 to 100 ug of ethinyloestradiol may be administered daily. Alternatively the oestrogenic
component may be administered by, for example, intramuscular injection utilising, for example, 1 to 10 mg
of cestradiol benzoate dissolved in an oil such as ethyl oleate; for exampile, transdermal means utilising, for
10 example, 10-100 ug of oestradiol contained within a transdermal patch; or, for example, vaginal application
utilising, for example, daily application of 0.5 to 2 mg of natural conjugated oestrogens contained within 0.5
to 5 ml of a cream.
So far as the antiosstrogenic component of a product of the invention as defined above is concerned
the size of the dose is chosen such that the effect of the oestrogenic component on uterine tissue is -
15 antagonised to a substantial degree whereas the beneficial effect of the oestrogenic component on bone is
substantially unopposed.Thus, for example, the antioestragenic component may be formulated in like
manner to the oestrogenic component, for exampls as a tablet, an oily solution suitable for intramuscular
injection, within a transdermal patch, or within a cream suitable for vaginal application. The daily administra-
tion of one or more tablets containing conveniently 50 mg to § g, and preferably §0 mg to 500 mg, of a
20 pure antioestrogen may be used. Preferably the pure anticestrogen may be administered by the periodic
intramuscular injection of, for example, an aqueous suspension or an oily solution or suspension containing
-50.mg to 5 g of the pure antioestrogen. Prefc—_arably an oily solution, for example a solution containing arachis
"6F Castor oil, an alconol such as benzyl aicohol and 50 mg to 500 mg of the puré antioestogen.is _
employed. Such an injection provides a depot of ihe pure antioestrogen which thereafter leaches out from
25 the injection site to provide a selective antioestrogenic effect for a period of, for example, one to six weeks.
As mentioned above a product of the invention is useful for selective oestrogen therapy of peri-
menopausal or postmenopausal conditions. As previously mentioned perimenopausal and postmenopausal
conditions include, for example, vasomotor disturbances (hot flushes), urogenital atrophy (particularly
affecting the vagina and the distal urethra), psychosomatic complaints, changes in the lipid metabolism and |
30 mm‘mmgenic offect of the pure antioestrogenic component of a product of
the invention, as demonstrated by a greater antioestrogenic effect on the uterus of a rat than on the bone of
the rat, allows the beneficial effect of the oestrogenic component of the product of the invention to be
selectively applied to the bone and prevents the dstrimental effect of an unopposed oestrogenic effect on
the uterus. The utero-selective effect of the pure anticestrogenic component of a product of the invention
35 will allow the beneficial effect of the oestrogenic component of a product of the invention to be applied to
other oestrogen-responsive tissues, for example those causing vasomotor disturbances, pyschosomatic
complaints and changes in lipid metabolism.
The invention will now be illustrated in the following non-limiting Examples.

Example 1

45
The pure antioestrogen used was (1RS 2RS)-Z-p-hydroxyphenyl-z-methyl~1 -[9-(4,4,5,5,5-pentafluoropen-
tylsulphinyl)nonyi}-1,2,3,4-tetrahydronaphth-6-ol.
The compound was given subcutaneously as a solution in arachis oil at doses of 2 mg/kg/day and 10
mg/kg/day to two groups of 5 mature rats for a total of 28 days. Further groups of 5 mature rats served as
s0  an untreated control group. A further group of § mature rats was ovariectomised to serve as another control
group. At the and of the treatment period the weighis of the uteri of the test and control groups of rats were
determined. |n addition the femurs were dissected, weighed and their volumes were determined using
Archimedes Principle. The femurs were then burned and the residual ash was weighed. From these data,
gross femur density and bone mineral density were calculated as follows:-
s5 Gross Femur Density = Femur Weight/Femur Volume
Bon Mineral Density = Femur Ash Weight/Femur Volume
The results shown below in Tables | and !l demonstrate that at a dose of 2 mg/kg/day subcutaneously
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the test compound selectively inhibits the action of the animals' endogenous oestrogen on their uteri (30%
inhibition of uterine weight) whereas there was no significant inhibition of either bone mineral density or of
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gross femur density.

TABLE |
Treatment Uterine Calculated
Weight {nhibition
(mg)
Untreated Controls 382t 34
Ovariectomised Controls 111 £ 14
Test Compound at 2 mg/kg/day s.c. 135+ 8 91%
Untreated Controls 369 * 47
Ovariectomised Controls 995
Test Compound at 10 mg/kg/day s.c. 125+ 4 90%
TABLE Il
Treatment Gross Femur | Calculated | Bone Mineral | Calculated
Density (g/ml) | Inhibition | Density (g/ml)| Inhibition
Untreated Controls 1612 £ 0.010 0.742 £ 0.009
Ovariectomised Controls 1.569 £ 0.010 0.685 £ 0.010
Test Compound at 2 mg/kg/day s.c. 1.604 = 0.006 19%" 0.730 = 0.007 21%*
Untreated Controls 1.629 £ 0.014 0.766 £ 0.005
Ovariectomised Controls 1.571 £ 0.007 0.704 = 0.005
Test Compound at 10 mg/kg/day s.c. | 1.580 = 0.004 84% 0.727 £ 0.005 63%

* This level of inhibition was not statistically significant.

Example 2

The experiment described in Exarnple 1 was repeated except that the pure antioestrogen used was 7a-
{9-(4.4.5,5 5-pentafluoropentylsulphinylinonyl]oestra-1,3,5(10)-triene-3,17 8-diol. This compound was given at
a series of doses as a daily intramuscular injection, the compound having been dissolved in a mixture of
propylene glycol: ethanol: water: poloxamer 407. The formulation contained 26 mg of test compound, 100
mg of ethanol (86%), 100 mg of water, 20 mg of poloxamer 407 and sufficient propylene glycol to bring the
solution to a volume of 1 ml.

The results shown below in Tables Ill and IV demonstrate that at all doses tested the compound
selectively inhibits the action of the animals’ endogenous oestrogen on their uteri whereas there was no
significant inhibition of gross femur density.
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TABLE il
Treatment Uterine Calculated
Weight Inhibition
(mg)

Untreated Controls 302+ 36

Ovariectomised Controls 70+£13

Test Compound {mg/kg)

0.1 208 £ 17 41

03 174 + 16 55

1 949 g0

3 1032 86

TABLE IV
Treatment Gross Femur | Calculated
Density (g/ml){ Inhibition

Untreated Controls 1.523 + 0.008
Ovariectomised Controls | 1.491 £ 0.006
Test Compound at
(mgrkg)
0.1 1.528 £ 0.005 0%
0.3 1.528 = 0.008 0%
1 1.532 £ 0.005 0%
3 1.533 = 0.005 0%

Example _3_

The pure antioestrogen used was 7a-[9-(4,4,5,5,5-pentafluoropentyisulphinyl)nonyljoestra-1,3,5(10)-
triene-3,17 8-diol.

Each of a series of selected doses of this compound was dissolved in a mixture of castor il and benzyl
alcohol and given by intramuscular injection to a group of 5 mature rats. The formulation contained 50 mg
of the test compound, 400 mg of benzyi alcohol and sufficient castor oil to bring the solution to a volume of
1 mi. In each case a second dose was administered two weeks after the first dose. Two weeks after the
second dose the weights of the uteri of the test groups of rats were determined. In addition the femurs were
dissected and analysed for Gross Femur Density as in Example 1.

A further group of rats, given two injections of castor oil separated by a two week period, served as an
intact control group. A further group of rats was ovariectomised to serve as another control group.

The results shown below in Tables V and VI demonstrate that at all doses tested the compound
selectively inhibits the action of the animals’ endogenous oestrogen on their uteri whereas at the two higher
test doses there was no significant inhibition of gross femur density.
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TABLE V
Treatm nt Uterine Calculated
Weight Inhibition
(mg)

Intact Controls 318z 3

QOvariectomised Controls 76t 4

Test Compound

(mg/rat/dose)

0.75 202 + 23 48

1.25 180 £ 15 87

2.5 123212 81

TABLE VI
Treatment Gross Femur | Calculated
Density (g/ml} | Inhibition

Intact Controls 1.584 = 0.007
Qvariectomised Controls 1.521 £ 0.005
Test Compound
(mg/rat/dose)
0.75 1.562 t 0.004 35
1.25 1.576 £ 0.004 13
25 1.569 £ 0.007 a3

* This level of inhibition was not statistically significant.

Claims

1. A product comprising an oestrogen and a pure antiogstrogen for simultaneous, sequential or separate
use in selective vestrogen therapy of perimenopausal or postmenopausal conditions.

2. A product as claimed in ¢laim 1 wherein the pure antioestrogen is
N-n-butyl-N-msthyl-, N-1H,1H-heptafluorobutyl-N-methyl- or N,N-(3-methylpentamethylene)-11-(3,178-
dihydroxyoestra-1,3,5(10)-trien-7a-yl)undscanamide; -
N-n-butyl- or N-1H, 1H-heptafiuorobutyl-3-p-[4-(3,17 8-dihydroxyoestra-1,3,5(10)-trien-7a-yl)butyl]-
phenylpropionamide; -
7a-(10-p~-chlorophenylthiodecy!)-, 7a-(10-p-chlorophenylsulphinyidecyl)-, 7a-[9-(4,4,5,5,5-pentafluorop-
entylsufbhinyl)nonyl]-. 7a-[10-(4,4,4-trifluorobutylsulphinyl)decyl}- or 7a-[10-(p-chiorobenzylsulphinyl)decyl]-
oestra-1,3,5(10)-triene-3,17 8-diol; or -
7a-(9-n-heptylsulphinylnonyl)osstra-1,3,5(10)-triene-3,17 8-diol.

3. A product as claimed in claim 1 wherein the pure antloestrogan is a compoaund of the formula:-
NU-A-X-R'
wherein NU is 6-hydroxy-2-p-hydroxyphenylnaphth-1-yl and A is ~(CHz)io=, ~«(CH2)11~ or <«(CHz)s-(1,4-
phenylene)-(CHz )z~ -
or NU is 1,2,3,4-tetrahydro-8-hydroxy-2-p-hydroxyphenylnaphth-1-yl (either 1RS,2RS or 1RS,28R isomer),
or 1,2,3,4-tetrahydro-6-hydroxy-2-p-hydroxyphenyl-2-methyinaphth-1-yl (sither the 1RS,2RS or 1RS,2SR
isomer), and A is -(CHa)io-, ~(CHz)11-0r -(CHz)s~(1,4-phenylene)-(CHz)e=;
or NU is (1RS,2RS)-5- hydroxy-?.-p-hydroxyphenyhndan 1-yl or (1RS 2F\S)-5~hydroxy-a-p-hydroxyphenyl-z-
methylindan-1-yl and A is -(CHz)1g-, ~(CHz)11-0r-(CHz)s~(1,4-phenylene)-(CHz)z=;
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and whergin XR' is -CONR'R? wherein R? is hydrogen or methyl and R' is n-butyl, 1H,1H-heptafluorobuty!,
n-pentyl or n-hexyl, or XR' is -8R', S8OR' or -802R' wherein R' is n-pentyl, n-hexyl, 4,4,55,5-pen-
tafluoropentyl or 1H,1H,2H,2H,3H,3H-heptafluorohexyl.

4, A product as claimed in claim 1 wherein the cestrogen is oestradiol, cestradiol benzoate, oestradiol
valerate or oestradiol undecancate and the pure antioestrogen is 7a-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)-
nonylloestra-1,3,5(10)-triene-3,17 g-diol.

5. A process for the manufacture of a product comprising an oestrogen and a pure antioestrogen for
simultaneous, sequential or separate use in selective ocestrogen therapy of perimenopausal or post-
menopausal conditions, which process comprises bringing together said oestrogen and said pure an-
tioestrogen.

8. A pharmaceutical composition comprising a product as claimed in any one of claims 1 to 4 together
with a pharmaceutically-acceptable diluent or carrier.

7. The use of a product as claimed in any one of claims 1 to 4 for the manufacture of a new
medicament for use simultansously, sequentially or separately in selective oestrogen therapy of peri-
menopausal or postmenopausal conditions.

8. A pharmaceutical composition comprising an oestrogen and a pure antioesirogen together with a
pharmaceutically-acceptable diluent or carrier.

9. A process for the manufacture of a pharmaceutical composition as claimed in claim 8 which
comprises bringing into admixture an oestrogen and a pure antioestrogen together with a pharmaceutically-
acceptable diluent or carrier,

10. The use of a pharmaceutical composition as claimed in claim 8 for the manufacture of a new
medicament for use in selective oestrogen therapy of perimenopausal or postmenopausal conditions.

Claims for the following Contracting States: GR, ES.

1. A process for the manufacture of a product comprising an oestrogen and a pure antioestrogen for
simultaneous, sequentiai or separate use in selective oestrogen therapy of perimenopausal or post-
menopausal condition, which process is characterised by bringing together said cestrogen and said pure
antioestrogen.

2. A process for the manufacture of a product comprising an cestrogen and a pure antioestrogen for
simultaneous use in selective oestrogen therapy of perimenopausal or postmenopausal conditions, which
process is characterised by bringing into admixture said cestrogen and said purs antioestrogen.

3. A process as claimed in claim 1 or claim 2 wherein the pure anticestrogen is
N-n-butyl-N-methyl-, N-1H, 1H«heptaﬂuorobutyl-N-methyI~ or  N,N-(3-methylpentamethylene)-11-(3,17 8-
dihydroxyoestra-1,3,5(10)-trien-7a-yl)undecanamide; -
~l\_{-n-butyl- or ﬁ -1H,1H- heptafluorobutyl~3-g-[4~(3.17ﬂ-dihydroxyoestra-1 3,5(10)~trien-7a-yl)butyl]-
phenylpropionamide;
7a~(10-p-chlorophenyithiodecyl)-,  7a~(10-p-chlorophenylsulphinyldecyl)-,  7a-[9-(4,4,5,5,5-pentafluorop-
entylsul'bhinyl)nonyl]-. 7a=[10-(4,4,4-trifluorobutylsuiphinyl)decylls or 7a-[10-{(p-chiorobenzylsulphinyl)decy!}-
oestra-1,3,5(10)-triene-3,17 8-diol; or -
7a-(9-n-heptylsulphinyinonyl)oestra-1,3,5(10)-triene-3,17 8-diol.

4. A process as claimed in claim 1 or 2 wherein the pure antioestrogen is a compound of the formula:-
NU-A-X-R!
wherein NU is 6-hydroxy-2-p-hydroxyphenylnaphth-1-yl and A is «(CHa)ige, <(CHa}1i= or «(CHz)s-(1,4-
phenylane)-(CHz)a-; -
or NU is 1,2,3,4-tetrahydro-6-hydroxy-2-p-hydroxyphenylnaphth-1-yl (either 1RS,2RS or 1RS,2SR isomer),
or 1,2,3,4-etrahydro-6-hydroxy-2-p-hydroxyphenyl-2-methyinaphth-i-yl (either the 1RS,2RS or 1RS.28R
isomer), and A is ~(CHz)10-, -(CHz)11-0r -(CHz)e~(1,4-phenylene)- {CHz)z-;
or NU is (1RS,2R8)-5-hydroxy-2-p-hydroxyphenylindan-1-yl or (1RS,2RS)-5-hydroxy-2- p-hydroxyphenyl-2-
methylindan-1-yl and A is =(CHz)10-, ~(CHz)11-0r ~(CHz)s=(1,4-phenylene)-(CHa)z-;
and whersin XR' is -CONR'R? wherein R? is hydrogen or methyl and R is n-butyl, 1H,1H-heptafluorobutyl,
n-pentyl or n-hexyl, or XR' is -SR', SOR' or -802R' wherein R! is n-pentyl, n-hexyl, 4,4,5,55-pen-
tafluoropentyl or 1H,1H,2H,2H,3H,3H-heptafluorohexyl.

5. A process as claimed in claim 1 or claim 2 wherein th oestrogen is oestradiol, oestradiol benzoate,
oestradiol valerate or oestradiol undecanoate and the pure anticestrogen is 7q-[9-(4.4,5,5,5-pentafl-
voropentylsulphinyl)nonylJoestra-1,3,5(10)-triene-3,17 g-diol.
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6. A process for the manufacture of a pharmaceutical composition which comprises bringing into
admixture a product as defined in any one of claims 1 to § together with a pharmaceutically-acceptable

diluent or carrier.

7. A process for the manufacture of a pharmaceutical composition which comprises bringing into
admixiure an oestrogen and a pure antioestrogen together with a pharmaceutically-acceptable diluent or
carrier.

12
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TIONAL REFERENCE LIBRARY

Rerte N AND: SEVENTION

27°0CT1969
MINISTERE DE LINDUSTRIE

SERVICE
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WO S E MDA

Classification . internationale :

N° 6.241 M
A6lk//CO07e¢

Médicament renfermant de la 1.2a-méthyléne-19-nor-testostérone.

Société dite :

SCHERING AKTIENGESELLSCHAFT résidant en Allemagne.
Demandé le 19 janvier 1967,

15" 4= & Paris.

Délivré par arrété du 12 aoit 1968. o
(Bu,lletln officiel de la Propriété mdu,stnelle [B.S.M.], n° 38 du 16 septembre 1968)

(Brevet résultant de la division de la demande de brevet,
- P.V.n’°81.067, déposée le 21 octobre 1966.)

La présente invention a. pour objet un médica-
ment contenant, comme substance active, la 1.2a-
méthﬁéne-ig-nortestosterone et des esters de ce
composé, répondant 3 la formule générale :

OR;
]
T (\‘3
}/ o
NN

dans laquelle R: représente I’hydrogéne ou un
reste acyle physiologiquement admissible.
Comme restes acyles, on peut envisager tous ceux
qui dérivent des acides couramment utilisés pour
les estérifications dans la chimie des stéroides. Les
restes acyles des acides carboxyliques aliphatiques,
en particulier ceux ayant de 1 & 12 atomes de car-
bone, conviennent particuliérement bien. II. est
bien entendu que ces acides peuvent étre insaturés,
ramifiés, polybasiques ou porter les substituants
habituels, par exemple des groupe hydroxylés ou
amino, ou des atomes d’halogines. Conviennent
également des acides cyclo-aliphatiques, aroma-
tiques, des acides mixtes, aromatiques-aliphatiques
ou des acides hétérocycliques, lesquels peuvent
également porter des substituants courants. On
peut citer, comme acides préférés pour la constitu-
tion du reste Rj, par exemple l'acide acétique,
P’acide propionique, 1'acide oenanthique, 1’acide
caproique, l'acide undécylique, T'acide triméthyl-
acétique, les acides halogéno-acétiques, Tacide
cyclopentyl-propionique, 1’acide phényl-acétique,
Pacide phénoxy-acétique, les acides dialkyl-amino-
9 210235 7 ’
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acétiques, I'acide pipéridine-acétique, I’acide succi-
nique, Yacide benzoique, ete.

Les composés utilisés de préférence comme .

substance .active présentent les caractéristiques
physiques suivantes :

L’acétate de la 1.2a-méthyléne-19-nor-testosté-
rone fond & 434-135,5 °C et présente dans son
spectre ultra-violet une extinction €241 de 14 400;

Le dichloracétate de la 1.2a-méthyléne-19-nor-

testostérone fond i 145-146 °C et présente dans-

son spectre ultra-violet une extinction exg de
14 500;

Le proplonate de la 1.2o-méthyléne- 19-nor-testos—
térone fond i 113-114 °C et présente dans son
spectre ultra-violet une extinction e240 de 14 300;

L’cenanthate de la 1.2x-méthyléne-19-nor-testos-
térone se présente sous forme d’huile et il y a dans
son spectre ultra-violet une extinction €233 de
43 900;

La 1.2a-méthyléne-19-nor-testostérone fond 2
219-222 °C et présente dans son spectre ultra-
violet une extinction e249 de 14 400.

Les substances actives du présent médicament
se préparent de préférence conformément i la
demande de brevet francais n® 81.067 déposée le
21 octobre 1966 au nom de 12 demanderesse : on
introduit de maniére connue une double liaison A4

' dans des 1.2« - méthyléne - 19 - nor - 3 - ox0 - . _

stéroides, aprés quoi, si 3‘11‘1(3 désire, on acyle ou
on saponifie les produits primaires ainsi obtenus.

Les nouveaux composés se signalent par une
remarquable activité anabolisantg et simultanément
par une dissociation particuliérement favorable
entre l'activité anabolisante wouhaitée et Pactivité
androgéne secondaire non recherchée, comme le

_ montre le tableau ci-dessous, dans lequel 1’acétate

de 1.20-méthyléne-19-nor-testostérone (III) et le

. propionate de 1.2«-méthyléne-19-nor-testostérone

(II) sont comparés au composé étalon bien connu

S a2
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[6.241 “M] |
qu’est le propionate de testostérone (I). Les résultats
indiqués dans le tableau ont été déterminés sur le
rat castré, aprés application par voie sous cutanée,
conformément & 1'essal couramment utilisé pour
Pétude des propriéiés anabolisantes et androgénes.
Dans cet essai, on utilise comme valeur de compa-

N

raison la dose donnant au releveur de I'anyg
(M. levator ani) un poids de 50 mg au moins pour
100 g de poids corporel du rat (activité anabolisante),
Comme mesure de 1’activité androgéne, on a indj.
qué dans le tableau le poids en mg des vésicules
séminales pour 100 g de poids corporel du rat.

TaBLEAU
{mg) * {mg) » mg
1. Propionate de testostérone........ vttt ea e 1 56 529
II. Propionate de' 1.2¢-méthyléne-19-nor-testostérone. - .. .. .......... 0,1 - 55 147
III. Acétate de i.2a-méthyiénc-i9-;1or-tes'tostérone..v ................. 0,3 51 165

Il ressort du tableau que les composés actifs II
et III, conformes & P'invention posstdent, par rap-
port au composé de comparaison I, non seulement
un renforcement trés considérable et imprévisible
de 1’activité anabolisante, mais aussi, simultané-
ment, un déplacement extrémement favorable du
rapport entre les activités anabolisante et androgéne,
A ce déplacement favorable du rapport entre les
activités s’ajoute I'avantage supplémentaire que les
esters des acides aliphatiques & longue chaine,

comme ['acide cenanthique, présentent une acti- ’

vité anabolisante & effet retard, ce qui est trés
souhaitable. .

Les essais cliniques ont rapporte aux constata-
tions pharmacoioguques la confirmation attendue.
C’est ainsi qu’on a pu montrer, su moyen de 1’étude
de bilans métaboliques chez 1’homme que, par
ecxemple, le propionate de 1.2oa-méthyléne-19-nor-
testostérone manifeste, aprés injection quotidienne
en intra-musculaire de 5 4 10 mg ,une bonne acti-
vité anabolisante.” Sous 1'action du traitement,
se fixe quotidiennement d’environ 2 &2 3 g d’azote
_de plus que dans la période antérieure & 1'institu-
tion dudit traitement. Des études effectuéés sur

“P’évolution ultérieure du bilan métabolique il res-
. -sort que I’cenanthate présente un effet retard

. . marqgué. La toxicité des substances actives est trés

‘€ ignée de 1a dose thérapeutique gu'on peut pra-
tiquement envisager. On n’a pas observé de phéno-

. meénes secondaires, en particulier d’intolérance.

On peut utiliser les nouvelles substances actives
dans tous les cas ol il est nécessaire de stimuler
Panabolisme des protéines au moyen d’agents i
activité anabolisante. On peut citer comme exemples
les domaines d’indication suivants : convalescences,
atteintes de 1'état général, maladies consomptives,

maladies cachectisantes, anorexies, poids insufh-
sant, épuisements, traitements radiothérapiques,
anémies, traitements prolongés par les corticoides,
ostéoporose, affections rénales chroniques, etc.

Les substances actives conformes i la présente
invention peuvent &tre utilisées, en association
avec les véhicules bien connus comployés en phar-
macie galénique, pour la fabrication de médica-
ments ayant une activité anabolisante, adminis-
trables en particulier par voie parentérale mais
aussi par voie orale. Parmi les formes de présen-
tation utilisables, on peut citer par exemple des
ampoules pour injection.par voie intramusculaire.

Les exemples qui suivent ont pour but d’illus-
trer la presente invention, dont ils ne sauraient
en aucune maniére limiter la portée.

stance active. .
On dissout 0,5 g de proplonate de 1.2a-méthyiene-

Exemple 1. — 1 ml correspond a5 mg de sub-%

19-nor-testostérone dans un mélange d’huile def g

ricin et de benzoate de benzyle (7 : 3) jusqu’i un

volume de 100 ml, on vesre dans des ampoules,ﬁ -
4 raison de 1:ml par ampoule. On stérilise ensmte B

de maniére connue.
Au lieu de benzoate de benzyle. on peut égaie-
ment utiliser 'alcool ‘benzylique. ——

maniére cor
Pour Put:

= 71,565 myg
B Us
6,000 mg
1,400 mg

- 0,024 mg
xyb

- 0,011 mg
xybe

fine servent

‘propylique «
d’agents de

Ezemple 2. — 1 ml correspond i 10 mg de P

substance active. - . .
On dissout 1 g de proplonate de 1.2a-méthylene-

- 19-nor-testostérone dans un mélange d’bpile de

sésame et de benzoate de benzyle (7 : 3) jusqu'a
un volume de 100 ml, on verse dans dés"ampoules,
& raison de 1 ml par ampoule On stérilise ensuite
de maniére connue.
Exemple 3. — 1 mi correspond 4 50 mg de
substance active. -

Bu

e
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hyléne-
dile de
u'd un -~
poules, -=
snsulte

- 71,565 mg d’amidon -de mais

On dissout 5 g d’cenanthate de 1.2x-méthyléne-
19-nor-testostérone dans Ihuile de sésame jusqu’a
un volume de 100 ml, on verse dans des ampoules
3 raison de 1 ml par ampoule, puzs on stérilise de
maniére connue.

Pour P'utilisation par voie orale, on peut envisa-
ger des comprimés, des dragees, des suspensions,
des capsules, etc.

Exemple 4. — Comprimés contenant 5 mg
d’acétate de 1.2¢-méthyléne-19-nor-testostérone. -

Composition pour un comprimé :

5,000 mg d’acétate de 1. 2a-méthyiene-19-nor-
testostérone {micronisé);

mg de lsctose (pharmacopée allemande,
DAB 6);

36,000

-USA, USP XVI);
6,000 mg de taic (DAB 6);
1,400 mg de gélatine blanche (DAB 6);
0,024 mg de P'ester méthylique de V’acide p-hydro-
xybenzmque (DAB 6, 3° addition);
" 0,011 mg de Vester propylique de I’acide p-hydro-
xybenzoique (DAB 6, 3¢ addition).
120,000 mg
L’amidon de mais, le lactose, ie talc et la géla-
tine servent de charges, et les esters méthylique et
propylique de l'acide o-hydroxy-benzoique servent
d’agents de conservation.
On prépare les comprimés de la maniére habi-
tuelle sur une presse 4 comprimés.
[Diamétre : 7 mm avec entaille pour fragmen-
tation; épaisseur : 2,7 4 2,8 mm; dureté : 3 kg;
dissociation dans 'eau a 20 °C : une minute].

RESUME

10 Médicament anabolisant renfermant, comme
substance active, de la 1 2a—méthy1ene—’19-nor-
testosrérone et des esters de ce compose, répon-

- dant & la formule générale :

— 3 —

(pharmacopée -

[6.241 M]
i

\j

CEHZ H

/,/
o

dans 1aque11e <

Ry représente I’hydrogéne ou un reste &’ acxde
physiologiquement admissible;

20 Des variétés du médicament spécxﬁe sous 1°
présentant les particularités suivantes, prises sépa-
rément ou selon les diverses combinaisons pos-
sibles :

a. Le médicament contient de la 1.2x-méthyléne-
19-nor-testostérone;

b. Le médicament contient de 1’acétate de 1.2«-
méthyléne-19-nor-testostérone;

¢. Le médicament contient du dichloracétate de
1.2«-méthyldne-19-nor-testostérone ;

d. Le médicament contient du propxonate de

1.2«¢-méthyléne-19-nor-testostérone;

e. Le médicament contient de lcananthate de
1.2x-méthyléne-19-nor-testostérone ;

/- La substance active est associée 3 des exci-
pients couramment utilisés en pharmacxe galé-
nique;

g- Le médicament contient la substance active
dans les solutions huileuses pour injection;

k. Le médicament contient d’environ 0,5 a
100 mg de substance active par unité de prise;

i. Le médicament contient d’environ 0,1 a envi-
ron 20 % de substance active.

Société dite : SCHERING AKTIENGESELLSCHAFT

Par procuration :

Jean Casanova (Cabinet ARMENCAUD jeune)

.

‘AVIS DOCUMENTAIRE SUR LA NOUVEAUTE

Documents susceptibles de porter atteinte 3 la
nouveauté du médicament : néant. -
Documents illustrant ’état de la technique en

la matiére :

L’article de F. Neumann et collab. paru dans la

revue allemande Arzneimittel-Forschung, n® 10,
‘octobre 1965, p. 1168-1170; 1176.

L

Pour la vente des fascicules, s’adresser a 'ImpriMERIE NartionNaLE, 27, rue de 1a Coavention, Paris (159).
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AN 1971:130391 HCAPLUS
DN 74:130391
T 1,2.alpha.-Methylene-19-nortestosterone pharmaceutical compositions
PA Schering A.,G.
SO Fr. M., 3pp.
CODEN: FMXXAJ
DT Patent
LA French
IC A61K; CO7C
CC 63 (Pharmaceuticals)

FAN.CNT 1
PATENT NO. KIND DATE APPLICATION NO. DATE
Pi FR—6241 19680916 FR 19670119

Gl For diagram(s), see printed CA Issue,

AB 1,2 alpha.-Methylene-19-nortestosterone esters (1) show good anabolic

activity with littte androgenic activity, and are usefu! in
stimulating protein anabolism in cases of general convalescence, anorexia,
anemia, and general debilitating circumstances. Compns. contg. | are
administered i.m. or orally. 1 (R = Ac) (ll) m. 134-5.65.degree.; | (R =
COCHCI2) m. 145-6.degree.; | (R = COEY) (lif) m. 113-14.degree.; I (R =
COCEH13) (IV), oil; | (R =H) m. 218-22.degree.. A soln. for
injection contained 0.5 g lit in 100 mi of a mixt. of benzyl
benzoate and castor oil (3:7), 1 mi being used
per injection. An-other contained 5 g 1V in 100 ml sesame oil.
Tablets each contained 5 mg H with the usual excipients.

ST norestosterone methylene anabolic

s
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COMPLETE SPECIFICATION

Oily Solutions for (Parenteral 'Administration containing
Adreno-Cortical Hormones

We, FRrRANCESCO VIsMArA, S.p.A.,, an
Tralian Body Corporate, of Casatenovo, Como,
Italy, and A1BERTO ERCOLI, an Italian Cit-
zen, of Via Circo 12, Milan, Italy, do hereby
declare the invention, for which we pray that
a patent may be granted to us, and the method
by which it is to be performed, to be particu-
larly described in and by the following state-
ment: —

This invention is concerned with improve-
ments in or relating to pharmaceutical com-
positions, more partcularly with oily solutions
for parenteral administration of adreno-
cortical hormones.

The preparation of oily solutions of cortical
hormones, such as cortisone and hydro-
cortisone, or of their corresponding A'-dehydro-
derivatives, 9-halogen and/or 6-methyl-
derivatives, in sufficiently high concentrations
required for many therapeutic purposes has
been a problem. .

It is well known, in fact, that these
hormones, as well as their esters which may
be used in therapy, are very sparingly soluble
in the oily solvents which are commonly em-
ployed as vehicles for parenteral use e.g. olive
oil, cottonseed oil, sesame wil, arachis oil or
ethyl oleate. For this reason these hormounes
are usually administered parenterally in aqueous
suspension or orally. Both these forms of
administration have shown, however, a number
of significant disadvantages.

Aqueous suspensions are not always well

tolerated. The crystalline deposit is usually

absorbed from the site of the injection at too
slow a rate. The poor absorption may cause
phenomena of local intolerance. Aqueous sus-
pensions may also give rise, especially in pro-
ionged treatments, to irritations at the site of
injection, which sometimes form abscesses.
Org] administration does not always assure
regularity as well as constancy of acton, and
does not guarantee 2 complete uptake of the
drug. Furthermore prolonged administration of
anti-inflammatory hormones by oral route fre-

[Price 3s.64.]
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quently causes gastritis which may complicate
into ulcers which are particularly dangerous
because of their silentness.

An object of the present invention is to
provide compositions of adreno-cortical hor-
mones in the form of oily solutions, in order
to reduce the disadvantages of the two above-
mentioned forms of administration.

Another object of the invention is to pro-
vide oily solutions with a high hormonal con-
centration which are of considerable import-
ance in the treatment of certain diseases such
as leukemia, where high doses of the hormone
are required.

It has now been found that very satisfactory

parenterally acceptable solutions of adreno-
cortical hormones may be prepared by using
esters of ricinoleic acid with certain mono and
polyhydric alcohols as solvents; such solutions
may of course contain other adjuvants which
are not esters but which are parenterally

acceptable and pharmaceutically compatible.

therewith such as antioxidants, wetting and dis-
persing agents and the like. .

According to the present invention there is
provided an oily composition adapted for
parenteral administration comprising an
adreno-cortical hormone in solution in a liquid
vehicle consisting of a parenterally acceptable
%grfof ricinoleic acid with a menohydric or
polyhydric alcohol conitaining two or three
carbon atoms per molecule with or without
other parenterally acceptable compatible ad-
juvants which are not esters. -

By the term “‘ adreno~cortical hormofie ” is
to be understood steroid compounds having
adreno-cortical activity. Such compéunds in-
clude not only those present in nature but
also related compounds which are believed not
to be present in nature but which have similar
actvity to a greater or lesser degree. Thus in
addition to including naturally-occurring com-
pounds such as cortisone and hydrocortisone it
includes derivatives thereof such as prednisone
and prednisclone. Moreovsr, the term also
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includes Zl-esters of any naturally occurring
or synthetic adreno—cortical hormones.

Esters of ricinoleic acid with glycerol,
propylene glycol or ethyl alcohol are preferred
because of their high solubilizing power and of
their good local tolerance.

The -oily" solutions according to the inven-
tion are well-tolerated, well-absorbed at the
site of injection and accompanied by relatively
few side-effects, even in cases where high doses
are administered. They possess a high thera-
peutic value which makes them active at small
doses not otherwise effective, as, for instance,

" in_the liver glycogen deposition test where, at

equal doses, prednisone in an oily solution has
been shown to have am acdviry five times
higher than that of the oral form, (that is in
order to obtain the same increase in liver
glycogen, an oral dose five umes higher than
that administered parenterally in oily form
must be given).

Although the adreno-cortical hormone used
in the oily composition acoording to the inven-
tion may be any desired such compound it is
preferred to use a compoéund of the general
formula: —

THy OR

where :
X is ketonic oxygen or a hydroxyl group,

Y is a hydrogen or a halogen atom,

Z is a hydrogen atom or a methyl group and

R is hydrogen or an acyl group or a A? or
a A***-dehydro-derivative thereof.

If desired, one may use mixtures of adreno-
cortical hormones.

It is preferred that the oily compositions
according to the invention should contain the
adreno-cortical hormone in an amount from
0.1 o 5% by weight of the liquid vehicle.

The vehicles used in the composition accord-
ing to the invention can be used either indi-
vidually or in admixture with other such
vehicles in various proportions. These vehicles
can also be diluted if desired with a further
ester component consisting of a parenterally
acceptable ester of an alcohol with a carboxylic
acid other than ricinoleic acid, said ester con-
taining at least six carbon atoms per mole-
cule, such as olive oil, sesame oil, ethyl oleate,
or benzyl] benzoate.

‘The mixtures, for example with ethyl oleate,
have a solubilising power inferior to thar of
pure ricinoleates; on the other hand, they have
the advantage of a lower viscosity, so that
injection becomes easier.

Tables 1 and 2 show the solubilities of
cortisone, prednisone and prednisolone and of
some of their esters in the ricinoleic acid esters
as compared with their respective solubilities
in olive oil or sesame oil.

z
TaBLE 1
Cortisone Cortisone Cortisone Cortisone Cortisone
acetate trimethyl-  oenanthate cyclopentyl- phenyl-
acetate propionate  propionate
mg/cc - mg/fcc mg/cc mg/cc mg/cc
Olive oil 0.1 0.1 8 3 . 3
Glyceryl ricinoleate 5 3 60 40 30
Ethyl ricinoleate 3 60 40 26
Glyceryl ricinoleate
25%b 40 a
Ethyl ricinoleate "
Glyceryl ricinoleate o
Y 4 2.5 50 30 25

+
Ethyl oleate 1:1

a) = Glyceryl ricinoleate : ethyl ricinoleate = 1 : 1

b) = Glycery! ricinoleate : ethyl ricinoleate = 1 :2
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group of malignant tumours, where the therapy
with cortisone and cortisone-like steroids is
already used. In all these cases a rapid im-

provement is observed in the general conditions -

of the patient with an increase in appetite and
a restoration of the vital forces. The effect of
this treatment on pain is also notable; thus
the quantity of morphine required can be
appreciably reduced and, in some cases, may
even not be necessary.

Although the liquid wvehicle used in the
compositions according to the invention has
been defined in somewhat narrow terms, it
should be understood that one may, if desired,
add to the composition other pharmocological
substances in addition to the adreno-cortical
hormones. Substances of this nature include,
for example sex hormones and products re-
lated to steroid hormones.

Moreover, one may add to the composition
desired pharmaceutically acceptable adjuvants
such as antioxidants and conserving or anti-
septic agents (such as mono- or polyhydric
phenols and ethers thereof) to assist the blend-
ing and prolong the stability of the components
of the composition.

In order that thé inventon may be well
understood, the following examples are given
by way of illustration only.

ExXAMPLE 1

Cortisone trimethylacetate (5 g.) was ground
to a fine powder and suspended in a two litre
mixture of glyceryl and ethy! ricinoleates. 5
mg/litre of propyl gallate and nordihydro-
guaiaretic acid (in equal parts) were added.
The mixture was heated on a water-bath with
occasiona] shaking of the suspension so as to
obtain a clear and homogeneous solution. The

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 145

resultant solution was then tramsferred intg
neutral glass 2 cc ampoules, each ampoule
thus containing S mg. of cortiscne trimethyl-
acetate. The ampoules, sealed under nitrogen,
were sterilised at a temperature of 120°C,, for
30 minutes. A number of the ampoules were
used for biological experiments. The remainder
were maintained for some weeks in the ice-
chest and then for some months at room tem-
perature. The ampoules thus treated remained
perfectly clear and homogeneous, even after
many months had elapsed from the date of
their preparadon. The addidon of small
crystals of cortisone trimethylacetate failed to
cause either opalescence or the formation of
a crystalline precipitate.

The comparison of. the biological actvity
of the oily solution of cortison trimethylacetate
was carried out with an aqueous suspension of
cortisone acetate at the same concentration
(mg/cc), using the test of the survival of
adrenalectomised rats treated with one single
injection of the steroid. The test was carried
out on male rats, 30 days old and weighing 60
gr each. Bilateral adrenalectomy was carried
cut under -ether narcosis, according to the
Grollman’s technique. 3—4 hours after the
adrenalectomy, the animals were subdivided
into two groups of ten animals each. All the
animals of ome group were treated with one
single injection of 2.5 mg of cortisone acetate
in agueous suspension. All the animals of the
other group were treated with one single injec-

ton of 2.5 mg of cortisone.trimethylacetate

in oily soluticn. A third group of ten adrenalec-
tomised animals served as controls. The results
obtained are shown in the following table.
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TABLE 3

Number of living animals

Days after Treated with 2.5 mg of Treated with 2.5 mg of
intervention Untreated  cortisone acetate in cortisone trimethyl-

aqueous suspension acetate in oily solution

5 2 10 10

6 0 8 10

7 8 10

8 8 10

9 4 10

10 4 10

11 4 10

12 2 7

13 0 7

14 6

15 3

16 2

ExAMPLE 2 g., m.p. 200—202°C.) was dissolved at a tem-

Cortisone oenanthate (500 g, m.p. 138—
140°C.), cortisone cyclopentylpropionate (300
g. m.p. 154—156°C.) and cortisone phenyl-
propionate {200 g., m.p. 173—175°C.) were
suspended in a 20 litre mixture of glyceryl
triricinoleate and ethyl oleate (1: 1), containing
nordihydroguaiaretic acid in the proportion of
10 mg/litre. The mixture was stirred mech~
anicelly, the internal temperature being kept
at 100°C so as to obtain a clear and homo-
geneous solution. This solution was then intro-
duced into 2 cc. ampoules, so that each one
contained exactdy 100 mg of the mixture of
the cortisone esters (50 mg/cc). The ampoules,
sealed under nitrogen, were sterilised at a tem-

perature of 120°C for about 30 minutes. With

the exception of some of these ampoules, which
were used for biclegical experiments, the re-
mainder were maintained for a few weeks, at
about 0°C in an ice-chest, then for some
months at room temperature. None of the
ampoules thus treated showed any turbidity
or precipitate even a few months after the
date of their preparation.
EXAMPLE 3

A mixture of cortisone trimethylacetate (100
g., m.p. 260—262°C.), dehydrocorticosterone
trimethylacetate (100 g., m.p. 186—187°C.)
and desoxycorticosterone grimethylacetate (100
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perature of about 80°C, in a 40 litre solution
of ethyl ricinoleate dxluted with 10% of ethyl
oleate and containing, in the proportion of 8
mg/litre, nordihydroguaiaretic acid and propyl
gallate in equal parts.

The clear solution was then introduced into
4000 containers of 10 cc. capacity so that each
contained 75 mg of the active substances (7.5
mg/cc). This oily solution is very efficient in
the treatment of Addisonians and in adreno-
cortical deficiencies.

EXAMPLE 4

Prednisone oenanthate (30 g., m.p. 176—
178°C.) was admixed with 25 litres of a pro-
pylenyl ricinoleate solution containing propyl
gallate in the proportion of 8 mg/litre in a 5-
litre neutral glass flask. The flask was heated
on a water-bath, the suspension being occasion-
ally shaken and the temperature slowly raised
until dissolution was complete:4®he clear and
homogeneous solution thus obtzined was intro-
duced into 2 cc. ampoules so that each ampoule
contained exactly 24 mg., of prednisone
oenanthate. The ampoules were closed in a
nitrogen atmosphere, sterilised and then main-
tained for some weeks in the ice-chest. The
solution inside the s@mpoules remained quite
clear and bhomogeneous and was pracdcally
uncongealable.
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In the same way, prednisone cyclopentyl-
propionate (75 g., m.p. 188—190°C) were dis-
solved in 7.5 litres of a mixed solution of
glyceryl and ethyl ricinoleates, to which had
been added, in the proportion of 5 mg/litre,
nordihydroguaiaretic acid. The solution thus
obtained was introduced into 10 cc. containers.
(Each container thus contained 100 mg of
prednisone cyclopentylpropionate). A few
months after the date of preparation the solu-
tion inside the containers was still perfectly
homogeneous. There was no formation of any
precipitate, even after the addition of seed
crystals of prednisone cyclopentylpropionate.

In the same manner as above prednisone was
dissolved in a mixture of glyceryl and ethyl

ricinoleates (1:1). The biological activity of
the prednisone, administered parenterally, in
wily solution, was compared with that of pred-
nisone administered orally. The comparison
was carried out on albino rats and the action
on thymus, adrenals and body weight was
observed.

The liposoluble prednisone was administered
in doses of 50—100—200—400y and the
orally administered prednisone in dioses of
100—200—400—600—1000y. This treatment
was continued for five consecutive days; on
the 6th day the animals were sacrificed; the
adrenals and thymus were removed and
weighed immediately. The results are shown
in the table below.

J T itan il
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TABLE 4
Body weight Adrenals Thymus
Treatment Animals change weight weight
No. % mg mg
Controls 31 107.7 4+ 1.26  13.1 + 0.36  89.4 + 4.79
Predniscne i.m. -
400 X 5 12 85.2 + 1.29 7.7 + 0.21  16.1 4 0.26
200 X 5 23 90.2 + 2.92 8.9 4+ 0.37 22.3 + 1.17
. 100 x 5 12 103.8 + 3.10 11.6 + 0.60 36.9 4 5.19
50 X 5 6 102.6 4+ 2.92 13.1 & 0.54 57.7 + 6.08
Prednisone per os
1000 x 5 6 106.1 + 2.23 11.0 + 0.81 23.1 + 1.95
600 X 5 6 105.6 + 2.50 13.0 + 0.44  41.0 + 2.59
400 X 5 12 108.4 4+ 2.69 12.4 + 0.56 43.2 4+ 4.12
200 X 5 19 109.3 4 1.44 12.8 4 0.88 51.6 + 3.74
100 x 5 6 104.8 + 2.23 13.6 4 0.89  50.0 L 6.16

These results show that, with regard to the
activity on thymus, adrenals and body weight,
the prednisone preparation in oily solution
administered intramuscularly is much more
active than the orally administered prednisone.

EXAMPLE 5

Hydrocortisone acetate (15 g., m.p. 219—
220°) was dissolved by heating in 1.5 litres
of propylenyl ricinoleate, prepared by esterifi-
cation of ricinoleic acid with propylene glycol.
“The solution (containing 10 mg of hydro-
cortisone acetate per cc) was introduced into
2 cc ampoules which were then sealed under
vacuum and sterilized in an autoclave.

The ampoule sclution was biologically tested

f N

—after diluting 1: 10 with sesame oil—for its
effects on the survival of adrenalectomised rats
and it was found to be very effectiye.

ExamprLe 6 *

Prednisolone (100 g., m.p..340—242°C) was
dissolved by heating in a mixture of ethyl
ricinoleate and ethyl oleate (1:1) to give a
concentration of 15 mg/cc. Multidose con-
tainers (10 cc.) were filled with this solution in .
the usual manner, sealed and sterilised. .

This wily solution of prednisolone was used
to treat a numberipf cases of malignant neo-
plasia. Tumours of the breast, wumours of the
uterine portio and of the skin and primitive
tumours of the bone were treated. Subjective
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improvements were observed for twio or three
months. The patients reported a definite feel-
ing . of well-being, disappearance of pain,
increase in appetite, and euphoria. The oily
soludonr of prednisclone was well tolerated,
well absorbed at the site of injection, and
accompanied by no undesirable side-effects,
even in cases where high doses were adminis-

tered.
EXAMPLE 7

In the same manner as in Examples 1—86,
oily solutions for use in parenteral administra-
tion were prepared with other stercids using
glyceryl, propylenyl and ethyl ricinoleates
singly and in admixture as the liquid vehicle.

Among the steroids made up into such pre-
parations were 9o-fluoro derivatives of pred-
nisone and prednisolone and their correspond-
ing A®-dehydro or 6-methyl derivadves, i.e.:
9a-fluoro - A¥* - pregnadiene - 118:17«:21-
triol-3 : 20-dione; A**** - pregnatriene - 113:
17<:21 - triol - 3:20 - dione; 9a-fluoro-At:4:"-
pregnatriene. - 118:17«:21 - triol - 3:20-
dione; 9« - fluoro - 6 - methyl - A - pregna-
diene-118: 17a:21-triol-3: 20-dione.

* EXAMPLE 8

Prednisone trimethylacetate (8 g.) was
ground to a2 fine powder and suspended in a
two litre mixture of glyceryl and ethyl ricin-
oleates, 5 mg/litre of propyl gallate and nor-
dihydroguaiaredc acid (in equal parts) were
then added. The mixture was heated on a
water-bath, the suspension being occasionally
shaken and the temperature slowly raised until
a clear and homogeneous solution was cb-
tained. This solution was then transferred into
neutral glass 2 cc ampoules, each ampoule thus
having 8 mg. of prednisone trimethylacetate.
The ampoules, sealed under nitmogen and
sterilised, were maintained for some weeks in
an ice-chest and then for some months at room
temperature. The ampoules thus treated re-
mained perfectly clear and homogeneous, even
after many months had elapsed from the date
of their preparation. Even the addition of small
crystals of prednisone trimethylacetate caused
neither opalescence nor crystalline precipita-
tion.

The biological activity of predmsone ai-
methylacetate in the above vehicle was com-
pared to that of the prednisone orally adminis-
tered. On the turpentine granuloma test pred-
nisone trimethylacetate in oily solution showed
an antiinflammatory power clearly superior to
that of the prednisone, administered by oral
route.

EXAMPLE 9

Prednisone trimethylacetate (35 g., m.p.
274—278°C.), prednisone oenanthate (80 g.,
m.p. 176—178°C.) and prednisone cyclo-
pentylpropionate (7?5 g, m.p. 188—190°C.)
suspended in a 10 litre mixmure

of glyceryl triricinoleate and ethyl oleate (1: 1),
containing nordihydroguaiaretic acid in the
.proportion of 10 mg/litre. The mixture was

stirred mechanically, the internal temperature
being kept at 100°C. so as to obtain a clear
and homogeneous solution. This solution was
then introduced into 2 cc. ampoules, so that
each contained exactly 38 mg of the mixture
of the prednisone esters (19 mg/cc.). The
ampoules, sealed under nitrogen, were steri-
lised at a temperature of 120°C for about 30
minutes. After a few weeks at about 0°C. they
were maintained for some months at room
temperature. None of the ampoules thus-
treated showed any turbidity or precipitate
even a few months after the date pf their
preparation.

The oily solution of the prednisone esters

‘was biologically tested—after a dilution 1: 10

with sesame oil—for its effects on the survival
of the adrenalectomised rats and it was found
to be very effective.

ExXAMPLE 10

A mixture of prednisone trimethylacetate
(15 g.), prednisolone trimethylacetate (55 g.)
and 9«-fluoro-prednisolone trimethylacetate
(30 g.) was dissolved, at a temperature of about
80°C,, in a § litre solunon of ethyl ricinoleate
containing 10% wof ethyl oleate and nordi-
hydroguaiaretic acid and propyl gallate, in
equal parts, in the proportion of 8 mg/litre.

The clear solution was then introduced into
500 containers of 10 cc. each, so that each
contained 200 mg. of the trimethylacetate

In the same manner, prednisone cenanthate
(20 g.) and prednisolone oenanthate (80 g.)

" were dissolved in a 2 litre solution of glyceryl

ricinoleate (50 mg/cc).

Exampre 11

Prednisone (4 g) and prednisolone (8 g.)
were dissolved by heating in 500 cc. of pro-
Pylenyl ricinoleate, prepared by the esterifica-
tion of ricinoleic acid with propylene glycol
The solution thus prepared (containing 24
mg/cc of hormones mixture) was assayed on
the spontaneous mammary tumour of mice. In
several cases a temporary inhibition or retarda-
tion of the growth, and also hardemng of the
tumour was observed.

WHAT WE CLAIM 1S: —
1. An oily composition adapted for
parenteral administration comptising an

adreno-cortical hormone as hergin_ defined in

.solution in a liquid vehicle cousisting of a

parenterally acceptable ester of ricinoleic acid
with a monohydric or polyhydric alcohol con-
taining two or three carbon atoms per molecule
with or without other parenterally acceptable
compatible adjuvants which are not esters.

2. An cily composition as claimed in claimr
1 in which said alcohol is ethyl aleohol, pro-
pylene glycol or glycerol.

3. An oily compeosition as claimed in claim
1 or 2 in which sai¢’ adreno-cortical hormone
is one having the general formula: —
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-where

X is ketonic oxygen or a hydroxyl group

Y is hydrogen or a halogen atom

Z is a hydrogen atom or a methyl group and

R is hydrogen or an acyl group or a A’ or a
Ar**-dehydro-derivative thereof. ®

4. An oily compositon as claimed in any
of the preceding claims in which a mixture
of adreno-cortical hormones is used.

5. An oily compositdon as claimed in any
of the preceding claims in which a mixture of
said ricinoleic esters is used.

6. A modification of an oily composidon as
claimed in any of the preceding claims in
which the liquid vehicle also contains a further
ester component consisting of a parenterally

acceptable ester of an alcohol with a carb-
oxylic acid other than ricinoleic acid, said
ester containing at least sxx?mrbon atoms per
molecule. -

7. An oily composition as-claimed in claim
6 in which said ester is 6liv& sil; sesame oil,
ethyl oleate or benzyl benzoat‘éé'\.-;

8. A composition as claimed i any of the
preceding claims in which pharmacologically
active substances other tha.n adreno-cormcal
hormones are present.

9. An oily composition as claxmed in any .

of the preceding claims containing an anti-
oxidant.

10. An oily composition as claimed in any
of the preceding claims in which the adreno-
cortical hormone is used in an amount of 0.1
o 5% by weight of the liquid vehicle,

11. An oily composition substandally as
herein described with reference to any of the
examples.

For the Applicants,
FRANK B. DEHN & CO.,
Chartered Patent Ageats,
Kingsway House, 103, Kingsway,
London, W.C.2.

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press.—1959.

Published by The Patent QOffice, 25, Scuthampton Buildings, London, W.C.2, from which
copies may be cobtained.
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A

(54) OILY DEPOT SOLUTIONS OF
GESTAGENS FOR INTRAMUSCULAR INJECTION

(71) We, SCHERING AKTIENGESELLSCHAFT. a Body Corporate organised
according to the laws of Germany, of Berlin and Bergkamen. Germany. do hereby declare
the invention, for which we pray that a patent may be granted to us, and the method by
which it is to be performed, to be particularly described in and by the following statement:-
5 The present invention is concerned with oily unsaturated depot solutions of gestagens, as 5
hereinafter defined, for intramuscular injection and with their ‘manufacture and use.
Depot preparations capable of being used for injection have already been known. As
compared with preparations capable of being used for oral administration. they have the
advantage that a single injection is sufficient for one or more months, whereas, for
10 example, tablets must be taken daily. A depot effect is often brought about by adding the 10
active substance to a carrier substance that slowly releases the active substance. An
additional depot effect can be achieved by using a derivative of the active substance that
decomposes to the active substance only in the body.
Depot preparations of gestagenic substances are used. for example. as contraceptive
15 agents. Thus, for examgle. an oily solution of 17a-ethynyl-19-nor-testosterone oenanthate 15
(norethisterone oenanthate) has been a clinically approved depot contraceptive for some
years. At a dosage of 200 mg in 1 ml of castor oil/benzyl benzoate (6:4) the action lasts for
12 weeks. However. it has been found that the number of pregnancies i1s somewhat greater
than in the case of taking oral tablets daily. and that undesired pregnancies occur especially
20 shortly before the end of the injection-period. Moreover. it has been desired to obtain an 20
action lasting for 13 weeks (3 months) because then the application-period can be calculated
more easily in relation to the menstrual cycle. .
It has now been found that a lengthening of the depot effect occurs when the volume of
the injection solution is increased. while retaining the quantity of gestagen 10 be
. 25 administered. 25
\ Female beagle hounds weighing about 13 kg were each injected simultaneously in the
o n'%ht and left M. glutaeus with 200 mg of 14.15-*H-marked norethisterone oenanthate and
< 4-1*C.marked norethisterone oenanthate. respectively. in 1.8 ml and in 0.6 ml of castor
y - oil/benzyl benzoate (6:4). During 13 weeks the "“C- and “H-activity in the blood, plasma,
o 30 urine and faeces was measured. The separation of the marked substances in proportionto 30
v the release from the depot showed up to 7 weeks after application no systematic difference
B | between the selected volumes of application. There was found only a very small percentage
reduction in the release during the initially high rates of release fram,the larger volumes.
- From the 8th week onwards the quantities of the marking applied with the larger volumes
- 35 predominated. In the [3th week after application the release from the injection-volumes 35
was increased in favour of the 1.8 ml solution by three and a half times, that is to say. in the
13th week there was observed, as compared with the smaller volumes. a rate of release
about 3.5 times higher. i
The measured quantities for the 13th week are given in the accq%oanying drawing. :
R 40 It could not have been foreseen that. by increasing the volume of the Solution while using 40
the same quantity of gestagen. after intramuscular injection a retarded release of gestagen
‘and therewith a lengthening of the duration of action would occur.
. Owing to the lengthening of the period of action by increasing the injection-volume, a
quantity of 200 mg of norethisterone oenanthate is sufficient for a reliable protection
45 against conception for 3 months in women of child-bearing age. For a shorter or longer 45
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period than 3 months smaller or lurger quantitics. respectively. of the gestagen are
required. Generallv. 50 to 500 mg. and preferably 200 to 400 mg. of norethisterone
oenanthate. or corresponding quantitics of another appropriate depot gestagen. are used in
1 to 6 ml. and preferably 2 to 4 ml. of oily solution. Lengthening of the period of action
5 occurs even with a small increase in the volume: however. an advantageous increase in the
volume of solvent is one and a half to three times (that is the concentration of active
substance is 1/3 to 2/3 of that normally emploved). A greater increase in the volume of
solvent is basically possible within the scope of the present invention. but it is not
recommended because such Jarge volumes applied intramuscularly lead o trouble.

10 The present invention accordingly provides an oily solution of a gestagen. as hereinafter
defined. the solution being suitable tor use as a depot preparation by intramuscular
injection and containing the gestagen in a maximum concentration as hereinafer defined.

The gestagen is understood herein to exclude any one of the following compounds.
namely progesterone. |7a-hydroxy-progesterone and esters of [7a-hvdroxy-progesterone.,

15 The maximum concentration of the gestagen in the oily solution is understood herein to
be a concentration having a gestagenic activity. as measured by its effect on the cervical
mucus of a human female. corresponding to the gestagenic activity of substantially 133.33
mg per ml of norcthisterone oenanthate in the same solvent.

The gestagen is advantageously present in a concentration that is 1/3 to 23 of the

20 concentration of the gestagen normally used in an oily solution suitable for use as a depot
preparation by intramuscular injection. In other words. a “*preterred range of concentra-
tion” for the gestagen in the oily solution is a concentration having a gestagenic activity, as
measured by its gestagenic effect on the cervical mucus of & human female. corresponding -
to the gestagenic activity of substantially 66.67 to 133.33 mg per ml of norethisterone

25 oenanthate in the same solvent. : ,

There are a number of properties of the cervical mucus of a human female aftected by the
administration of a gestagen which are well known to the gvnaecologist. so that one or more
such parameters can be used to correlate the gestagenic etfect.

Gestagens are also known as gestogens. progestins. progestogens and progestational

30 substances.

The present invention also provides a process for the manufacture of an oily solution of- -
the present invention. wherein the gestagen is dissolved in an amount of the solvent
sufficient to form a substantially saturated solution of the gestagen. the resulting solution is
diluted with a further amount of the solvent and the resulting diluted solution is filtered

35 under sterile conditions. and. if desired. the resulting solution is introduced into at least one
ampoule under aseptic conditions and sterilized. The ampoule may have a capacitv of 1. 2.3
or 4 ml

As gestagens there come into consideration one or more of these compounds that
themselves, owing to their chemical structure. alrcady displav a protracted action when

40 injected intramuscularly and for which. owing to their spectrum of action. a long lasting
treatment is indicated. Such compounds are. tor example. lipophilic steroid hormones and
in this case especially steroid alcohols in the form of their esters. Oily solutions of these
steroids having a gestagenic activity may be used. for example. for the control of fertlity in
human beings and animals or the treatment of menopausal complaints in women.

45 As gestagenic steroid hormones (gestagens) there mayv be mentioned. for example. esters 45
of 19-nor-17-hydroxy-progesterone. and also esters of 17-hvdroxy-progesterone deriva-
tives, for example 17-esters of 6o-methyl-17-hydroxv-progesterone. 6-methyi-6-dchydro-
17-hydroxy-progesterone, 6-chloro- or 6-fluoro-6-dehydro-17-hydroxy-progesterone. 6~
chloro- or 6-fluoro-6-dehydro-16a-methyl-17-hydroxy-progesterone.  6.16a-dimethyl-6-

50 dehydro-17-hvdroxy-progesterone. la.2a-methylenc-6-chloro- or -6-fluoro-6-dehydro-17- 50
hydroxy-progesterone or also esters of 17a-cthynyl-19-nor-testosterone. 17o-¢thvnyl-18-
methyl-19-nor-testosterone. 17a-ethvnvl-A'-oestrene-3.178-diol or 17a-ethvnyl-A*-
oestren-17B-ol. The gestagenic steroid hormone is advantageouslvedidu-ethynyl-19-nor-
testosterone oenanthate. '

i 55  The esters are derived from acids. for example carboxylic acids. capable of forming 33 * *
1 physiologically tolerable esters, Preferred are the esters of organic carboxylic acids ;
. containing at least 4 carbon atoms. The acids may belong to the aliphatic. ¢vcloaliphatic. .

18 V aromatic. aromatic-aliphatic or heterocvclic serics. These acids may also Bé unsaturated
R and/or di- or poly-basic and/or substituted in the usual manner. As examplgs df substituents
4 . 60 there may be mentioned alkvl. hvdroxvl. alkoxy. oxo or amino groups or halogen atoms. 60 /
B There mav be mentioned. for example. the following esters: butyrates. valerates, i
i caproates, oenanthates. pelargonates. undecanoates. henzoates, B-cvclopentylpropionates “
and phenylacetates. , ;
A 3-keto group present in the steroid hormonc may be functionally converted and 6
65 present. for example, as an enol-ester or enol-ether group. In the case of an enol-ester .
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group there also come into consideration the ester groups already mentioned above. but
also acetates and propionates. In the case of an enol-ether group. the ether residue may be,

] 53 preferably, a lower alkyl group. for example a methyl or ethyl group. Also suitable are
on L cycloalkyl groups, for example a cyclopentyl or cyclohexyl group.
the 5 = 5 The effective dose of the gestagen in the oily solutions of the present invention depends 5
five & } on the purpose of the treatment, on the nature of the active substance and the desired
Pot 3 ] duration of the action. It is, for example. for 17a-ethynyl-19-nor-testosterone oenanthate in
not 3 . the control of fertility in women for 3 months 200 mg. Instead of 17a-ethynyl-19-nor-
. 10 4 ] testosterone oenanthate, there may be used comparable depot gestagens. The quantity of
fter ik 10 comparable gestagens administered and the frequency of their administration may be such 10
alar T that their gestagenic activity, as measured. for example. by their effect on the cervical
ed. mucus of a human female, corresponds to that produced by the administration of 200 mg of
1ds. 17a-ethynyl-19-nor-testosterone oenanthate every three months.
me.- The volumes intramuscularly injected of the oily solutions of the present invention are
nto 15 normally 1to 6 ml. The oily solutions are thus advantageously made up in unit dosage form, 15
"'Cill each dosage unit having a volume within the range of from 1 to 6 ml. for example a volume
"39 of 1, 2, 3 or 4 ml. Each dosage unit may be contained in an ampoule.
It is advantageous for every 1 to 6 ml of the oily solutions of the present invention to
the contain 50 to 500 mg of the gestagen, and more especially for every 2 to 4 ml of the solutions
pot 20  to contain 200 to 400 mg of the gestagen. . 20
Ara- As oily solvents there are suitable those known to the expert for such purposes, for .
1. as example sesame oil and castor oil. For increasing the solubility of the gestagen there may be
ding added to the oily solvents solubilizers. for example benzyl benzoate or benzyl alcohol. In
‘one addition to those mentioned above other vegetable oils. for example linseed oil. cottonseed
25  oil, sunflower oil, ground nut oil, olive oil and wheat oil. may be used. Also suitable are 25
“the synthetic oils, for example polyethylene glycol. triglycerides of higher saturated fatty acids
1are and monoesters of higher fatty acids. A mixture of castor oil/benzyl benzoate in the ratio by
volume of 6:4 is preferred as solvent. ,
anal As indicated above. the oily solutions of the present invention can be used as
o 30  contraceptives. 30
n of The present invention accordingly further provides a method of contraception, wherein:
vent there is administered by intramuscular injection in a contraceptive dose to a female
mis mammal, advantageously a female of the human species. an oily solution of a gestagen, as
ared " hereinbefore defined, the solution being suitable for use as a depot preparation by
(;“e 35 intramuscular injection and containing the gestagen in a maximum concentration as 35
2.3 hereinbefore defined. .
The various details of the oily solutions of the present invention discussed above also, of
that course, apply to the oily solutions used in the method of contraception of the present
shen ! invention. Thus, for example, an advantageous embodiment of the method of contracep-
ting © 40 tion of the present invention is the administration by intramuscular injection to 2 human 40
and i female every 13 weeks of 1 to 6 ml of the oily solution. the | to 6 ml containing 50 to 500 m,
hese of the gestagen, and preferably of 2 to 4 ml of the oily solution. the 2 to 4 ml containing 2
tvin to 400 mg of the gestagen.
: ) The present invention further provides a contraceptive pack which comprises an oily '
sters 45 - . ,  pa ; ) !
. 45 solution of a gestagen. as hereinbefore defined. together with instructions. the instructions 45
riva- N requiring the admunistration by intramuscular injection of the solution in a contraceptive
dro- dose to a female mammal, advantageously a female of the human species. and the solution
o 6- *° v being suitable for use as a depot preparation by intramuscular injection and containing the
y l-‘(l)‘ 50 ' gestagen in a maximum concentration as hereinbefore defined. , ,
;-18- . : 50 The various details of the oily solutions of the present invention discussed above further 50
‘AJ' A apply to the oily solutions contained in the contraceptive packs of the present invention.
il - Thus, the instructions in the packs advantageously require that there is administered to a
-nor- : human female every 13 weeks 1 to 6 mi of the oily solution. the k&0 6 ml containing 50 to
ming 55 7 ¢ 500 mg of the gestagen, and preferably 2 to 4 ml of the oily solution. the 2 to 4 ml containing
cids 55 200 to 400 mg of the gestagen. 55
atic,
-ated »
ients "
oms. 60 7 - T
ates.
ates
and
ester 63 :
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The following Examples illustrate the invention:-

-
i

Example 1
2000 mg of 17a-ethynyl-19-nor-testosterone oenanthate were dissolved in a mixture of

5 castor oil/benzyl benzoate (6:4 by volume). and the solution was then made up with a
further amount of the same solvent to 20 ml. The solution was filtered under sterile
conditions, and was introduced in the usual manner into 2 mi-ampoules under aseptic
conditions. The ampoules were finally sterilized for 2 hours at 120°C.

10  Example 2 } ]
2000 mg of 17a-ethynyl-19-nor-testosterone oenanthate were dissolved in a mixture of

castor oil/benzyl benzoate (6:4 by volume}. and the solution was then made up with a
further amount of the same solvent to 30 mi. The solution was filtered under sterile
conditions, and was introduced, in the usual manner into 3 ml-ampoules under aseptic -

15  conditions. The ampoules werefinally sterilized for 2 hours at 120°C.

L WHAT WE CLAIM IS:-
1. An oily solution of gestagen, as hereinbefore defined. the solution being suitable for

iy, - use as a depot preparation by intramuscular injection and containing the gestagen in a
" E maximum concentration as hereinbefore defined.

f{ 20 2. Asolution as claimed in claim 1, wherein the gestagen is present in a preferred range
#iy of concentration as hereinbefore defined.

3. A solution as claimed in claim 1 or 2. which contains as the solvent a mixture of

) - castor oil and benzyl benzoate. _ _
4. A solution as claimed in claim 3, wherein the castor oil and benzyl benzoate are

25 present in the mixture in the ratio by volume of 6:4.
5. A solution as claimed in any one of claims [ to 4. wherein the gestagen is at least one

lipophilic steroid.
6. A solution as claimed in claim 3. wherein the lipophilic steroid is a physiologically
tolerable carboxylic acid ester of a steroid alcohol.
i 30 7. A solution as claimed in claim 6. wherein the carboxylic acid contains at least 4
o carbon atoms. ’ ST
8. A solution as claimed in any one of claims 1 10 7. wherein the gestagen is an ester of
19-nor-17-hydroxy-progesterone. 6a-methyl-17-hydroxy-progesterone, 6-methyl-6-
dehydro-17-hydroxy-progesterone, 6-chloro- or 6-fluoro-6-dehydro-17-hydroxy-
35 progesterone, 6-chloro- or 6-fluoro-6-dehydro-16a-methyl-17-hydroxy-progesterone,
6,160-dimethyl-6-dehydro-17-hydroxy-progesterone. la.2a-methylene-6-chloro- or -6-
fluoro-6-dehydro-17-hydroxy-progesterone, 17a-ethynyl-[9-nor-testosterone. 17a-ethynyl-

Jed: - . 18-methyl-19-nor-testosterone, 17a-ethynyl-A*-oestrene-3.178-diol or 17a-ethynyl-A*-
e oestren-178-ol. . A
1. 40 9. A solution as claimed in claim 8. wherein the gestagen is 17a-ethynyl-19-nor- 40 ...

v testosterone oenanthate. )
10. A solution as claimed in any one of claims 1 t0 9, wherein every 1 to 6 ml of the

g solution contains 50 to 500 mg of the gestagen. -
) 11. A solution as claimed in claim 10. wherein every 2 to 4 mi of the solution contains P : |

45 200 to 400 mg of the gestagen.
12. A solution as claimed in any one of claims 1 to i1, which is in unit dosage form.

13. A solution as claimed in claim 12, wherein each dosage unit has a volume within the

iy : range of from 1 to 6 ml.
kN 14. A solution as claimed in claim 13. wherein each dosage unit has a volume of 1. 2. 3 -« &5
N 50 or 4 ml 50 =
2l 15. A solution as claimed in any one of claims 12 to 14, wherein each dosage unit is i,
N contained in an ampoule. : E
", 16. A solution as claimed in claim 1 having a composition substavally as described in =~
- Example 1 or 2 herein. E
. 55 17." A process for the manufacture of an oily solution as claimed in any one of claims 1 55 3

v to 16, wherein the gestagen is dissolved in an amount of the solvent sufficient to form a

B substantially saturated solution of the gestagen. the resulting solution ig, diluted with a

| further amount of the solvent and the resulting diluted solution is fifteréd under sterile
conditions. and. if desired, the resulting solution is introduced into atdeast one ampoule 0

i 60  under aseptic conditions and sterilized.
: 18. A process as claimed in claim 17. conducted substantially as described in Example 1 4

or 2 herein.
19. A method of contraception. wherein there is administered by intramuscular
injection in a contraceptive dose to a female mammal an oily solution of a gestagen. as 65'W

65 hereinbefore defined. the solution being suitable for use as a depot preparation by
Gm :
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intramuscular injection and containing the gestagen in a maximum concentration as
hereinbefore defined.
20. A method as claimed in claim 19. wherein the gestagen is present in the oily solution
in a preferred range of concentration as hereinbefore defined.
5 21. A method as claimed in claim 19 or 20. wherein the oily solution contains as the §
solvent a mixture of castor oil and benzy! benzoate.
22. A method as claimed in claim 21. wherein the castor oil and benzyl benzoate are
present in the mixturé in the ratio by volume of 6:4.
23. A method as claimed in any one of claims 19 to 22. wherein the gestagen is a
10 physiologically tolerable, lipophilic carboxylic acid ester of a steroid alcohol. 10
24. A method as claimed in claim 23, wherein the carboxylic acid contains at least 4
carbon atoms.
25. A method as claimed in any one of claims 19 to 24, wherein the gestagen is an ester
of 19-nor-17-hydroxy-progesterone. 6a-methyl-17-hydroxy-progesterone, 6-methyl-6-

15 dehydro-17-hydroxy-progesterone. 6é-chloro- or 6-fluoro-6-dehydro-17-hydroxy- 15
progesterone, 6-chloro- or 6-fluoro-6-dehydro-16a-methyl-17-hydroxy-progesterone,
6,16a-dimethyl-6-dehydro-17-hydroxy-progesterone. la-2a-methylene-6-chloro- or -6-
fluoro-6-dehydro-17-hydroxy-progesterone, 17a-ethynyl-19-nor-testosterone, 17a-ethynyl-
18-methyl-19-nor-testosterone, 17a-ethynyl-18-methyl-19-nor-testosterone. 17a-ethynyl-

20 A%oestrene-3,17p-diol or 17a-ethynyl-A*-oestren-17B-ol. 20

26. A method as claimed in claim 25. wherein the gestagen is 17a-ethynyl-19-nor-
testosterone oenanthate.

27. A method as claimed in any one of claims 19 to 26. wherein the female mammal is a
female of the human species.

25 28. A method as claimed in claim 27, wherein there is administered to the human 25
female every 13 weeks 1 to 6 ml of the oily solution. the 1 to 6 ml containing 50 to 500 mg of
the gestagen.

ally 29. A method as claimed in claim 28. wherein there is administered to the human
LR female every 13 weeks 2 to 4 ml of the oily solution, the 2 to 4 ml containing 200 to 400 mg
st 4 30— - 30 - of the gestagen. = - : : 30
N ) 30. A method as claimed in claim 29, wherein there is administered to the human
rof o ) female every 13 weeks the contents of an ampoule having a composition substantially as
1-6- T described in Example 1 or 2 herein.
Xy- S 31. A contraceptive pack which comprises an oily solution of a gestagen. as
me, 35 35 hereinbefore defined. together with instructions. the instructions requiring the administra- 35
-6~ o tion of intramuscular injection of the solution in a contraceptive dose to a female mammal
nyl- . and the solution being suitable for use as a depot preparation by intramuscular injection
A : and containing the gestagen in a_maximum concentration as hereinbefore defined.
T 32. A pack as claimed in claim 31, wherein the gestagen is present in the oily solution in
or- 40 40 a preferred range of concentration as hereinbefore defined. 40
' g3. A pack as claimed in claim 31 or 32, wherein the oily solution contains as the solvent
the a mixture of castor oil and benzyl benzoate.
34. A pack as claimed in claim 33. wherein the castor oil and benzyl benzoate are
ains ) present in the mixture in the ratio by volume of 6:4.
44 45 35. A pack as claimed in any one of claims 31 to 34, wherein the gestagen is a 45
rm. . . physiologically tolerable, lipophilic carboxylic acid ester of a steroid alcohol.
the . 36. A pack as claimed in claim 35. wherein the carboxylic acid contains atleast 4 carbon
i atoms. ) )
2.3 ‘ 37. A pack as claimed in any one of claims 31 to 36. wherein the gestagen is an ester of
50 50  19-nor-17-hydroxy-progesterone. 6a-methyl-17-hydroxy-progesterone, 6-methyl-6- 50
itis - ., dehydro-17-hydroxy-progesterone. 6-chloro- or 6-fluoro-6-dehydro-17-hydroxy-
progesterone, 6-chloro- or 6-fluoro-6-dehydro-16a-methyl-17-hydroxy-progesterone,
din 6,16a-dimethyl-6-dehydro-17-hydroxy-progesterone. la.2a-metfylene-6-chloro- or -6-
T fluoro-6-dehydro-17-hydroxy-progesterone, 17a-ethynyl-19-nor-testosterone, 17a-ethynyl-
ns1 55 55  18-methyl-19-nor-testosterone. 17a-ethynyl-A'-oestrene-3.178-diol or 17a-ethynyl-A*- 55
™a ) oestren-17B-ol.
th a 38. A pack as claimed in claim 37. wherein the gestagen is l7g-ethynyl-19-nor-
zrile 4 testosterone oenanthate. -
pule . 39. A pack as claimed in any one of claims 31 to 38. wherein the ey solution is in unit
60 60 dosage form. 60
sle 1 : 40. A pack as claimed in any one of claims 31 to 39. wherein the female mammal-is a
’ female of the human species.
:ular 41. A pack as claimed in claim 40, wherein the instructions require that there is
1, as . administered to the human female every 13 weeks 1 to 6 ml of the oily solution, the 1 to 6 ml
1 by 65 65 containing SO to 500 mg of the gestagen. Lo : 65
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42. A pack as claimed in claim 41, wherein the instructions require that there is
administered to the human female every 13 weeks 2 to 4 mi of the oily solution. the 2 to 4 ml
containing 200 to 400 mg of the gestagen.

43. A pack as claimed in claim 31. wherein the oily solution is in unit dosage form, each

5 dosage unit being contained in an ampoule and the ampoule having a composition
substantially as described in Example 1 or 2 herein. and the instructions require that there is
administered to a human female every 13 weeks one of the dosage units.

ABEL & IMRAY.
10 Chartered Patent Agents.
Northumberland House.
303-306 High Holborn.
London WC1V 7LH.

Printed for Her Majesty's Stationery Office, by Croydon Printing Company Limited, Craydon, Surrcy, 1980,
Published by The Pateot Office, 25 Southampton Buildings, London, WC2ZA 1AY, from
which copics may be oblained.
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(21) . Application No. 1415/68&
(31) Convention . Appli_catiou No. 2484

PATENT SPECIFICATION

NO DRAWINGS

(33) Japan (JA)
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(54) INJECTABLE COMPOSITION

(T We, Takepa YakuHiN Kogyo
KapusHikl KaisHA (TAKEDA CHEMICAL
InpusTRIES, LTD.), of 27, Doshomachi
2-chome, Higashi-ku, Osaka, Japan, a cor-
porate, body . organised under the laws of
Japan, do hereby declare the invention,
for which pray that a patent may be gran-
ted to us, and the method by which it is
to be performed. to be particularly de-
scribed in and by the following statement:

This invention relates to an oily inject-
able composition. and to the production
thereof.

It is well known that such hormones as
estradiol divalerate, estradiol - cyclopentyl-
propionate, testostsrone propionate, hex-
estrol dicaprylate and diethylstilbestrol di-
propionate have their specific actions on
humans and animals. In order to produce
the specific effects of - the hormones effec-
tively, it is necessary. to prepare such hor-
mones in the form of .injectable prepara-
tions. For the purpose of preparing injec-
tions of such hormones, attempts were
made, for example, to dissolve such hor-
mones in vegetable oils such as sesams
oil, cotton-seed oil, peanut oil and olive
oil. However, these vegetable oi] solutions

- of ths hormones have so high a viscosity

30

35

45

that they cannot be administered parenter-
ally without giving local ‘pain or necrosis
to the host. Attempts were made to reduce
the local pain by adding benzyl alcoho] fo
the vegetable oil solution of the hormones,
but the high viscosity was not reduced to a
sufficient degree.

The concentration of the lipophilic hor-
mones in the
usually higher than.about 0.5 weight per-
cent, and .is.desirably often as high as 5
weight per cent or even up to 10 weight
per cent. :

‘Therefore, the solvent, i.e. the injectable
vehicle for the lxpophnhc hommones,. is also
required to have the.capacity to keep the

[Price Ss. 0d. (25p)]
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injectable preparations is’

(1n

hormones - dissolved therein at a desired
concentration, at a gumber of tempera-
tures, e.g. —20°% C. to 40°C.

Under such circumstances, attempts
have been made to find a suitable vehicle
composition for making the hormones
satisfactorily injectable.

The present invention provides an .oily
vehicle composition for injection of the
hormonpes, an oily injectable solution. of
the. hormones- which - can be satisfactorily
administered and methods of preparing
the oily vehicle and the oily injectable
solution.

The oily vehicle of the present imven-
tion is prepared by admixing benzyl ben-
zoate, chlorobutancl and vegetable oil.

The . benzyl benzoate is used in an
amount of from 10 to 50 weight per cent,
especially from 15 to 30. weight per cent,
relative to the total weight of the vehicle
composition.

The chlorobutanol is used in a propar:
tion of from 0.5 to 5 weight per cent, es-
pecially from about 1 to about 3 weight
per cent, relative to the vehicle composi-
tion.

When the amouat of the benzyl ben-
zoate of the present invention is less than
10 weight per cent, the viscosity of the

1207 571
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oily vehicle is not sufficiently low to make - -

the resulting solution injectable without
harm. When the amgpynt of the chloro-
butanol of the present invention is Iess
than about 0.5 weight per cent, the. anti-
septic .effect of the oily vehicle is remark-
ably reduced. The upper limits of the
benzyl bepzoate and chlorobtitanol of the
present invention are provided for prac-
tical purpese. On " préffdring the oily
vehicle of the presemt invention., the re-
spective ingredients' may be admixed in
any order. The vegetable oil of
present invention is exemplified, by sesame
oil, cottonseed oil, -peanut oil and olive
&=

&
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oil.

The oily vehicle thus prepared is em-
ployed for preparing an injectable solu-
tion of the hormones of the present inven-
ticn. The injectable solution of the present
invention is prepared by incorporating the
hormones into the oily vehicle produced
in the manner mentioned above. The re-
spective ingredients constituting the in-
jectable solution of the present invention
may be admixed in any order. Of course,
the injection solution of the present
invention should be prepared umnder sterile
conditions. : )

The injectable solution of the present
invention thus prepared preferably has a
viscosity which is such that it is satis-
factorily injected without any undesirable
effects. Furthermore, the injectable solu-
tion of the present invention gives only
slight pain upon injection due to the in-
corporation of. chlorobutanol in the solu-
tion.

An example of the present invention is
now given. Throughout the description
and claims, part is on a weight basis un-
less otherwise stated.

EXAMPLE

2.5 Parts of 4-hydroxy-19-nor-testoste-
rone 17 - cyclopentylpropionate and 2
parts of chlorobutanol are admixed with
20 parts of benzyl benzoate. The resulting
mixture is dissolved in a sufficient amount
of sterilised pure sesame oil to make the
total up to 100 parts, The resulting oil
solution is filtered under sterile condition
and then filled up into ampules.

As the control, an oily solution is simi-
larly prepared employing 2.5 parts of the
same steroid compound as the above and
10 parts cf benzyl alcohol.

The viscosity of each of the two kinds
of oily solution thus prepared is examined
to give the following result when mea-

sured by rotary viscometer at 20°C..
Viscosity
Qily solution (centipoises)
The present invention 50
Control 80

An oily injectable wvehicle {solvent) is
prepared according to the following for-
mulae, and the viscosity of each of the
oily solutions is similarly examined to
give the results shown below.

Formula: ) .
Chlorobutanol 3 parts
Benzyl benzoate 30 parts

Sterilised pure
sesame oil 67 parts
This vehicle is suitable for dissolving 2
parts of hexestrol dicaprylate to give a
satisfactorily injectable solution.
The viscosity of the injectable prepar-

ation containing 2 parts of hexestrol di-
caprylate dissolved in the vehicle compos-
ition prepared as above is compared with
that of a hitherto-employed preparation
which has the following formula:

Hexestrol dicaprylate 2 parts

Benzyl alcohol ’ - 3 parts
Sterilised sesame oil Added to make
: 100° parts in total.

Oily solution Viscosity

Oily solution of the formula 40
Control solution of the
formula - . 90

-

WHAT WE CLAIM IS:—

1. An oily injection vehicle for lipo-
philic hormone injections, which consists
substantially of (a) from 10 to 50 weight
per cent of benzyl benzoate, (b) from 0.5
to 5 weight per cent of chlorobutanol and
(c) remainder vegetable oil.

2. An injection vehicle according to
claim 1, wherein the amount of benzyl

benzoate is from 15 to 30 weight per

cent.

3. An injection vehicle according to
claim 1 or 2, wherein the amount of chlor-
obutanol is from 1 to 3 weight per cent.

4. An injectable solution which con-
sists substantielly of (a) from 10 to 50
weight per cent of benzyl benzoate, (b)
from 0.5 to 5 weight per cent of chloro-
butanol, (¢} Lpophilic hormone and (d)
remainder vegetable oil, wherein percent-
ages are based on the total weight of the
é(rgection vehicle comprising (a), (b) and

5. An injectable scolution according
to claim 4, wherein the amount of the
hormone is from 0.5 to 10 weight per
cent, based on the total weight of the in-
jectable solution, )

6. An injectable solution according to
claim 4 or 5§, wherein the hormone is
4-hydroxy-19-nor - testosterone-17 - cyclo-
pentyl propionate. ]

7. An injectable solution according to
claim 4 or 5, wherein the hormone is
hexestrol dicaprylate.

8. A msthod of preparing ap oily in-
jection vehicle for lipophilic ~hormones
which comprises admixing (a)«from 10 to

.50 weight per cent of benzyl benzoate, (b)

from 0.5 to 5 weight per cent of chloro-
butanol and (¢) remainder vegetable oil.

9. A method of preparing an oily in-
jection solution which comprises admixing
a lipophilic hormone with the oily injec-
tion vehicle claimeéd in claim 1.

10. A method according to claim 8 or
9. wherein the amount of the benzyl ben-
zoate is from 15 to 30 weight per cent.

11. A method according to any of

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 160

95

100

105

110

115

120

125




15

125

3 1207571 3

claims 8 to 10, wherein the amount of the
chlorobutanol is from 1 to 3 weight per
cent. ,

12. A method according to any of

5 claims 8 to Il wherein the vegetable oil
is sesame oil, cotton-seed oil, peanut oil
or clive oil

13. A method according to any of
claims 8 to 12, wherein the lipophilic hor-

10 mone is hexestrol dicaprylate.

14. A method according to any of
claims 8 to 12 wherein the lipophilic hor-
-mone is 4-hydroxy-19-nor-testosterone-17-
cyclopentylpropionate.

15 15. A method according to any of
" claims 8 to 14, wherein the amount of the
lipophilic hormone is from 05 to 10
_ weight per cent, based on the total weight
"~ of the injectable solution.

16. An oily injection vehicle as 20
claimed in claim 1 substantially as herein
described with reference to the specific
example.

17. An injectable solution as claimed
in claim 4 substantially as herein de- 25
scribed with reference to the specific
example.

18. A method as claimed in claim 8
or 9 substantially as herein described with
reference to the specific example. 30
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COMPLETE SPECIFICATION.

Medicinal Preparations for the Treatment of Prostatic Hypertrophy.

We, SCHERING AKTIENGESELLSCHAFT, a
body corporate organised according to the
laws of Germany, of 170—172 Mullerstrasse,
Berlin N.65, Germany, do hereby declare
the invention, for which we pray that a
patent may be granted to us, and the method
by which 1t is to be performed, to be parti-
cularly described in and by the following
statement : —

This invention relates to medicinal prepar-
ations for the treatment of hypertrophic con-
ditions of the prostrate.

It is an object of the present invention to
achieve with respect to hyperirophic condi-
tions of the prostate at least palliative relief,
i.e. telief of pain, although frequently, the
medicinal preparations of the invention will
cause a reduction in the size of the prostate
and improvement in the urinary flow.

Accordingly, this invention provides u
medicinal preparation for intra-muscular in-
jection in the treatment of hypertrophic con-
ditions of the prostate, which comprises a
solution of a 17-ester of 19-nor-17a-hydroxy-

. progesterone in an oily solvent,

The 17-ester present in the medicinal
preparations of the invention is preferably
19 - nor - 17« - hydroxy - progesterone - 17 -
caproate. Other advantageous 17-esters of
19-nor-17a-hydroxy-progesterone are the
formate, acetate, butyrate, caprylate and
cyclopentyl-propionate,

In the hypertrophy of the prostate, which
is characterised by its long duration, within
two or three months after starting the ad-
ministration of a medicinal preparation of
the present invention a marked improvement
is observed, particularly with respect to the
irritating effects which occur. Pollakisuria
and nocturia are significantly reduced.
Furthermore, the flow of urine is normal-
ized and the residual volume of urine is sig-
nificantly reduced or completely eliminated.

[Price 4s. 6d.}

Apart from the desired slow release or
depot effect of, for example, 19-nor-17«-
hydroxy-progesterone-17-caproate, it is a
particular advantage of the preparations of
the present invention that for the successful
trcatient of hypertrophy of the prostate a
dosage of the active ingredient of from 100
to 200 mg per week will give positive re-
sults. In confrast thereto, attempts to treat
hypertrophy of the prostate with other
steroid’ compounds, generally require doses
of from about 2 to 3 grams per week which
are administered intramuscularly in the form
of oily solutions. Even assuming a high
solubility of the active steroid of 250 mg
per 1 mi of oil, administration of these other
steroids requires the intra-muscular injec-
tion of from at least 8 to 12 ml of oil,
which generally causes undesirable side
effect, such as oil infiltration, hardening at
the point of injection, painful reddening and
inflammation or even abcesses of long dur-
ation at the points of infiltration.

A further advantage of the esters present
in the preparations of the present invention,
and particularly 19-nor-17«-hydroxy-prog-
esterone caproate, is that they do not have
an oestrogenic or androgenic side effect and
only a slight antigonadotropic effect.

In the treatment of hypertrophy of the
prostate with the preparations of this inven-
tion between 50 and 1000 mg of the 19-nor-
17a-hydroxy-progesterone ester are injected
intramuscularly several times per week, and
th preferred treatment willebe the adminis-
tration of 250 mg between 2 and 3 times
per week for the purpose of relieving pain,
reduction of the size of prostate and im-
provemeant in the urinary flow. The adminis-
tration of this medication shodld be con-
tinued as long as the conditiog,of the patient
requifes. ‘

The medicinal preparations of this inven-
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tion are made, for example, by dissolving
the 19-nor-17a-hydroxy-progesterone ester
in an oily solvent, such as castor oil, by the
methods known in galenic pharmacology. If
desired, the solvent powder of the oily solu-
vents can be increased by the addition of
diluents or solution promoters, for example,
benzyl benzoate.

The resulting solutions, which may con-
tain, for instance, 250 mg of the active agent
per millilitre, are then charged under sterile
conditions into ampoules having a capacity
of 1 to 2 millilitres. A preferred prepara-
tion according to the present invention is a
solution of 19-nor-17a-hydroxy-progester-
one-17-caproate in a mixture of 6 parts by
volume of castor oil and 4 parts by volume
of benzyl benzoate, the solution containing
100 mg of the caproate per millilitre of solu-
tion.

The 19 - nor - 17« - hydroxy - progesterone
esters are made by the esterification of 19-
nor-17a-hydroxy-progesterone with the ap-
propriate organic carboxylic acids by
methods in themselves known, for example,
by the esterification of 19-nor-17a-hydroxy-
progesterone with caproic acid /caproic an-
hydride and saponification of the 3-enol-ester
group, intermediately formed, in acid solu-
tion or, in aqueous sodium hydroxide solu-
tion. The isolated 19-nor-17a-hydroxy-
progesterone caproate, after recrystallization
from isopropyl ether, melts at 123—124°C.

The following Examples illustrate methods
of making certain of the 17-esters of 19-

or-17a-hydroxy-progesterone to be incorp-
orated in the medicinal preparations of the
invention:

Example 1
300 mg of 19-nor-17«-hydroxy-progester-
one are dissolved in a mixture of 17 cc of
acetic anhydride and 42 cc of 95% formic
acid which has been standing for 6 hours at
0°C. 345 mg of p-toluene sulphonic acid
-1 H,0 are added under ice cooling and
nitrogen atmosphere. The reaction mixture
is allowed to stand for 16 hours at room
temperature. The clear solution is poured
into a mixture of pyridine in ice water and
filtered under suction after 1 hour to obtain
the crude 7a-hydroxy-norprogesterone-
formate as a precipitate. * The precipitate is
dried and recrystallized f{rom isopropyl
ether, There is thus obtained a yield of
265 mg of pure 19-nor-17a-hydroxy-prog-
esterone-17-formate  melting at  198—

199.5°C. .

U.V. €,,=17,000.

Example 2
380 mg of p-toluene sulphonic acid
-1 H,O are added to a suspension of 316 mg
of 19-nor-17a-hydroxy-progesterone in 16 cc

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 164

of acetic anyhydride. The esterification is

completed after 4 hours at 37°C. ‘The ex. -

cess of acetic anhydride is decomposed with
pyridine in ice water and the 3-enol-17.
diester is extracted with ether. The etherea]
extract is washed until neutral, dried over
sodium sulphate and concentrated, The
residue was dissolved in 35 cc of methang]
reacted with 035 cc of concentrated hydro.
chloric acid and heated under refluxing for
1 hour. The methanolic solution is diluted
with water and extracted with ether. The
ethereal extract is washed with water untj]

neutral and dried over sodium sulphate anq -

then concentrated. The substance is re.
crystallized from isopropyl ether for purifica-
tion. There is thus obtained a yield of 250

mg of pure 19-nor-17a-hydroxy-progester.

one-17-acetate melting at 214—216°C,
UV, €,,,=17,000.

- Example 3

132 grams of p-toluene sulphonic acid
+ 1 H,O are added to a solution of 1.0 gram
of 19-nor-17a-hydroxy-progesterone in 32
cc of caproic anhydride under stirring and
under a nitrogen atmosphere. After 3 hours
at 37°C. the reaction is completed. The
clear light-yellow solution is taken up in a
mixture of 143 cc of concentrated hydro-
chloric acid in 143 cc of methanol,” and
heated under refluxing and under nitrogen
for 1 hour. The excess of caproic acid is
removed by steam distillation and the resi-
due is extracted with ether. The ethereal
extract is washed with water until neutral.
dried over sodium sulphate and concen-
trated. The precipitated crude product is
recrystallized from isopropyl ether.

The yield amounts to 1.1 grams of pure

19 - nor - 17« - hydroxy - progesterone - 17 -

caproate melting at 123—124°C.
UV. €,,,=17,540,

Example 4

0.66 gram of p-toluene sulphonic acid
-1 H,O arc added to a suspension of 0.5
gram of 19-nor-17a-hydroxy-progesterone in
20 cc of butyric anhydride under stirring
and under a nitrogen atmosphere. After 4
hours at 37°C, 70 cc of methanol and 0.7 cc
of concentrated hydrochloric acid are added
to the clear solution, and she.whole is cooked
for ! hour under refluxing and under a
nitrogen atmosphere. The reaction mixture
is extracted with ether, the cthereal extract
is washed until neutral, dried. gver sodium
sulphate and concentrated. -

Recrystallization from isopgopyl ether re-
sults in pure 19-nor-17a-hyg§oxy-prog&cter-
one-17-butyrate,

U.V. €,,=17,200.
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C Example 5

920 mg of p-toluenc sulphonic acid
-1H,0 are added to a suspension of 0.7
gram of 19-nor-17a-hydroxy-progesterone in
30 cc of caprylic anhydride under a nitrogen
atmosphere. After 3 hours of stirring at
37°C the solution is diluted with 100 cc of
methanol, and after the addition of 1 cc of
concentrated bydrochloric acid, the whole is
heated for 1 hour under refluxing. The ex-

cess of caprylic acid is removed by steam .

distillation. The residue is taken up in
ether, the ethereal extract is washed until
necutral, dried over sodium sulphate and
concentrated. )

The thus obtained oil is dissolved in iso-
propyl ether, purified with activated carbon
and the thus obtained colourless solution is
again concentrated to dryness. The result-
ing oily residue is found upon elemental
analysis and upon tests under ultra-violet
and infra-red light to be pure 19-por-17a-
hydroxy-progesterone-17-caprylate.

U.V. €,,,=17,100.

Example 6

1 gram of 19-nor-17¢-hydroxy-progester-
one 15 added to a mixture heated to a tem-
perature of 80°C of 4 cc of cyclopentyl-
propionic acid and 1 cc of trifluoroacetic
anhydride. After 35 minutes of reaction at
the same temperature the clear solution is
added to water, the precipitated oil is taken
up in ether, the etherea] extract is first
washed with a saturated sodium carbonate
solution, and subsequently with water until
ncutral. Tt is then dned. over sodium sul-
phate and concentrated. The resulting crude
oil is dissolved in isopropyl ether, purified
with activated carbon, and the resulting
colourless solution is concentrated to dry-
ness. The colourless oily residue can defi-
nitely be identified as 19-nor-17a-hydroxy-
progesterone-17-cyclopentylpropionate.

UV. €,,=17.400.

A medicinal preparation of the present
invention may be prepared, for example,
from 25 mg of 19-nor-17«-hydroxy-prog-
esterone-17-caproate by dissolving the latter
in 0.6 ml of castor oil and 0.4 m! of benzyl
benzoate, or by dissolving the above capro-
ate or other ester of 19-nor-17«-hydroxy-

progesterone in 1.0 ml of sesame oil. The
oily solution is then passed through a sterile
filter. Ampoules are filled with the solution
under aseptic conditions. After the am-
poules have been sealed they are sterilised
by heating for one hour at 120°C,

Generally it is desirable to use for intra-
muscular adminpistration for the treatment
hypertrophy of the prostate, oily solutions
containing between 50 and 250 mg of the
19-nor-17x-hydroxy-progesterone ester per
millilitre.

WHAT WE CLAIM 1S:—

1. A medicinal preparation for intra-
muscular injection in the treatment of hyper-
trophic conditions of the prostate, which
comprises a solution of 17-ester of 19-nor-
17a-hydroxy-progesterone in an oily sol-
vent,

2. A medicinal preparation as claimed in
claim 1, wherein the solution also contains
a solution promoter,

3. A medicinal preparation as claimed in
claim 2, wherein the solution promoter is
benzyl benzoate. : ..

4. A medicinal preparation as claimed in
any one of claims 1 to 3, wherein the solvent
comprises castor oil,

5. A medicinal preparation as claimed in
claim 4, wherein the solvent is a mixture of
6 parts by volume of castor oil and 4 parts
by volume of benzyl benzoate,

6. A medicinal preparation as claimed in
any one of claims 1 to 5, which contains
about 100 milligrams of the 17-ester per
millilitre of the solution.

7. A medicinal preparation as claimed ia
any one of claims 1 to 6, wherein the said
ester is a 19-nor-17a-hydroxy-progesterone-
17-caproate.

8. A medicinal preparation as claimed in
any one of claims 1 to 6, wherein the said
ester is the 17-formate, 17-acetate, 17-butyr-
ate, 17-caprylate or 17-cyclopentyl-propion-
ate of 19-nor-17-a-hydroxy-progesterone.

9. A medicinal preparation as claimed
in any one of claims 1 to 8, which contains
from 50 to 250 milligrams of the 17-ester
per millilitre of the solution.

ABEL & TMRAY,
Chartered Patent Agents,
Quality House, Quality Court,
Chancery Lane, London, W.C.2.

-~y

“Printed for"Her Majesty’s Stationery Office by Burgess & Son (Abingdon), Ltd.—1963.
Published at The Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.
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and ascertained in and by the following statement:-
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: preparations._ ' q

P
The present invention is concérned with contraoeptlve

; .

Hormonal methods of contraception have been known, for

'example-the oral administration of Enovid Ovulen and Anovlar

'(Reglstered Trade Marks) and 81milar comblnatlons of

ti'oestrogenle and gestagenlc ective . principles. Experlments

lf_have also been made with corresponding preparations for

3‘iadm1nlstrat10n by 1n3ect10n in whlch the active components

'iprovide a depot from which - they are slowly llberated.:“

i

The disadvantage of the latter method is, in partlcular,,

'the unpredlctabillty of onset, the duret;on and the extent

”rof withdrawal bleeding. The publlshed experlments, in whlch

prolonged—actlon oestrogen and a prolonged—actlon gestagen

‘are ddministered together in the flrst week of the menstrual

z

:cycle by 1n3ectlon to suppress ovulatlon by means of an

adequately high oestrogen and progesterone 1eve1 have shown

. that the reductlon of the progesterone concentratlon ‘in’ the

45body is not uniform enough to enable the onset of:w1thdrawal

.fbleeding to be predicted within a span of a few days, whlch

“-is generally possible in the case of natural menstruation.

. The dlsadvantage of oral admlnistratlon les in the fact

"that a tablet has to be taken dally, which means a comparativel

"Phigh intake of hormones. This glves rise to undesirable 31de—

“1effect8, for example vomltlng, 1ncrease in welght and so forth

i-‘ B N
on the dlscovery of a

The present invention is’ base

«;new method of contraceptlon 1n whlch;a comb1natlon of e

',gestagen, in a comparatively: small dose, and a depot-oestrogen

: half of the menstruation cycle._ifi“

‘1s admlnlstered after the 10th day,>

.preferably in the second

P

Accordlngly, the present 1nventlon provides a

. an'

contraceptzve preparatlon sultable for parenteral adminlstra-

tlon or admlnlstratlon by 1mplantatlon, whlch oomprises a
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‘-‘-'-,\-‘.‘

‘ geeﬁegen.

. L
depot oestroven and a comparatlv lyf mall concentration of a
. P

- N ’ | I
Ll . 1" 1‘:;»":

The cohtraceptlve preparatlons of the present 1nventlon

'imay be admlnistered preferably 1n the form'of oily aolutions;

'IQparenterally, preferably 1ntramuscu1arly or subcutaneously.

A'-preparatlon which is made up inm two parts ready for

'However, it is also posslble to adminlster the preparatlons

by implantation. o : o

i

It is further p0551b1e to admlnister the depot oestrogeni
and the geetagen singly, for example the gestagen orally and -

-the oestrogen parenterally or by 1mplantatlon. Aocordlngly,

1

the present invention - also provides ‘a contraceptive

iadmlnlstratlon,.the one part compr181ng a dlluent and a’

'junlt dose of a depot oestrogen and the other part comprlslng

:a dlluent and approximately 0.5 to 100 mg of a gestagen.

In the new contraceptlve method using the' preparat:ons

-jfof the present invention the comparatlvely small dose of the

4,gestagen ensures ‘reliahle onset of w1thdrawa1 bleeding, that;

efis to say, predlctable w1th1n a span of a few days, as 1n

s%of the present 1nvent10n it 1s p0581b1e, by a single;

'.admlnlstratlon of the preparatlon”

natural menstruatlon, and the 51mu1taneous 1n3ect10n of a

jdepot—oestrogen 1nhib1ts ovulation and/or nldation_in at

least the following menstruatlon cycle by chazlge within the

’female reproductlve system.,”

to prevent conception

- l
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.'bleedlng w1th1n a few days after adminlstratlon, w1thout
>'term1nat10n of the contraceptive action, by the addltlonal
tparenteral or even oral admlnlstratlon of a gestagen.ﬂ

As has already been stated, jhegoestrogenic and

gestagenlc components are preferably administered together.‘

- For thls purpose the actlve prlnolples are dissolved in one

lf}of the solvents known to be sultable

“for parenteral injection,

with whlch a man skllled in the. art w1ll be famlllar, filtered-

under sterlle condltlons and 1ntroduced into ampoules under

fxaseptlc conditions. Preference is given to olly solvents,'
'.fgr exgﬁple sesame 0oil or castor oil. A diluent or a
solublllzer, for example benzyl benzoate, may be added to
:'ethe 0il solutlons to increase the solubllity of the active
’prlnclples. ‘ ? 4 ' :
In addltlon to the above-mentloned solvents,'lt 1s also
3'poss1ble to use vegetable oils, for example linseed oil,
i,_cottonseed 011 sunflower oil, peanut oil, ollve 011 and wheat
”011.:~Also sultable are-synthetlc solvents, for example glycol
lactic acid esters and benzﬁlalcohol. Naturally, the selectlon
-of solvents given above 1s by no means complete. lt is not
- .necessary to provide a complete ‘list, because a man skilled

*in the art wzll know whlch of the known solvents to choose

Vfor a speclflc pnrpose.
“+It is generally preferable to admlnlster the contracep-
‘tlve preparatlon at four-week 1ntervals to 1m1tate the

.regular menstrual cycle, " If the 1nterval between administratlo

2
v

‘1s prolonged for example, $o several months,jeither on the
adv1oe of "a: “physician or at the pat@nt‘s requesdt,’ only one
‘withdrawal ‘bleeding takes place, the,complete contraceptive

“protectlon, during the interval between tlmes of administratlon

}

'unless additlonal gestagen: is given
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All substences hav1ng a prolonged oestrogenlc action

mey be. used as the oestrogen component The period of

E:«"‘_'e.ct:r.vlty should preferably be at leaet about 14 daye.' The .

>”;oeetrogen used is preferably admlnistered in such doses and

-undecylate, oestradiol palmltate,

~oestradiol benzoate,

" at such 1ntervels that ‘the suppression of ovulation achieved
rwith the preperatlone ‘of the present lnvention is at least

. !
.equal to that achieved with a dally oral admlnletratlon of

0 05 mg of ethynyl—oeetradlol. Furt ermore, the oestrogen

'ueed 1e preferably of the kind that‘produces a longer perlod

;of ovulation inhibition than orally dmlnistered ethynyl—_

’ 'h

,oestradiol. Preferred oestrogen components are, in,particular

'oestradiol esters, for example oeetradlol oenanthate, oestradi.

foestradlol butyrate and -
[
|

The decision as to whlch oestrogen is the most sultable

;actlve pr1nc1p1e to use in the preparations depends largely

on the deslred perlod of contraceptlve protectlon. If the ,

ﬁsprotective actlon is. to cover. only one menstruel cycle, in4

:fother words about four weeks, it may be quite adequate tol‘

administer oestradiol valerate, which, as is known,'ie

:liberated from a.depot for only a comparatlvely short perlod

The contraceptive preparatlone of the present 1nvention

‘suitable for parenteral admlnlstration or edministration by

:.1mplantatlon are, like the two-pert preparatlons of the

fpresent 1nvention, advantageously 1n unit dosage form.“Tne

- amount of oestrogen 1n the un1t dosage form preparatlons is
.W1th1n the range of from 0.5 %o - SOOImg, per unit doee.i_mhe

'choice ‘of . oestrogen is advantageously such that a dose of

preferably 5 to0 50 mg, per unit doee, ie sufflcient to ensure

the successful use of the preparatlons of the present 1nvent10:

of
- Mhen using oes&adlol oenenthate to glve contraceptlve

protectlon for a perlod of one menetrual cycle (about four

LU
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weeks), a dose of 10 mg is generally snfficient; If the
period of contraoeption is to be prolonged and the preferred
-dosage 1limit of 50 mg has to be exceeded, the oestrogen .
component may be increased to 250 mg. -

’ Substances suitable for use. as the gestagen component
in the preparatlons of the present inventlon are all those

A_whlch, when admlnistered 1n &8 comparatlvely small dose, bring

4fjabout predlctable w1thdrawal bleeding similar in 1ntenslty --

. . ; .
“and duratlon to normal menstruatloniy Preferred'gestagens_"

are those hav1ng a medium or long;period of activity., The
fpreferred concentratlon in the unzt dosage form preparatlons
- is within the range of from 10 toilOO mg. A concentratlon
-withln the range of from 0 5 to 50 mg, per unlt dose, is
'sdequate in the case of the hlghly actlve gestagens.3 As

examples of gestagens that may be: used in the preparations of

"the -present invention there may be mentloned. progesterone
and’ the phy31ologlcally uolerable 3-enolesters thereof
‘”hydroxy-progesterone-caproate,4hydroxy-nor—provesterone-
caproate, medroxy-progesterone-acetate, nor-ethyndronepcaprost
and l7d4ethynyl—ls-homo-l9-nor-testosterone. Also suitable
‘are, l?o—hydroxy—progesterone derlvatlves, for example 170~
Vhydroxy-19-nor—progesterone, 6a—methyl—l7a-hydroxy—_~-*ff A
progesterone, 6-methyl—Gjhydro-17u—hydroxy—progesterone, ‘6=
chloro—6-dehydro-l?a—hydroxy—progesterone, 6-f1uoro-6- ‘-
‘p';dehydr0-17&-hydroxy-progesterone, \6-fluoro-6- dehydro—lsa-.
Vs;~methyl-l?o-hydroxy-progesterone, 6—chloro—6-dehydro-16a- '

',methyl—l?a-hydroxy-progesterone, 6-chloro-6-dehydro-16§—

Amethyl-l?a-hydroxy-progesterone, 6—fluoro 6-dehydro-166—»
x;methyl-l?a-hydroxy-progesterone,‘6 16-d1methyl—6-dehydro-'"
fl?a-hydroxy-progesterone, 6-methyl-G-dehydro-IG—methylene-»

l?a-hydroxy—progesterone, 6—chloro—”—dehydro-lG-methylene-l?a-
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hydfoxy;prbgesterone,:1,2-methyleﬁe;6-chlorb-dehydro;17a-
hydroxyprogestérone,.l,2-methylene—é—fluoro—G-dehydrﬁ-l?a—
.hydroxy-progesterone, 17a—ethynyl-testosterone, l17a~ethynyl-
19-nor-testosterone, l7a—ethjnyl 65(1 ) -oestren-l7~ol-3-one,
17a—methyl lg—nor—testoaterone, l7u ethynyl-64-oestrene-
38,178~diol, l'?o.-ethynyl—A4-oestren-l7[3 o1, l7u.—alky1-A4
oesiren-1l7p-0ls and the physzologlcally tolerable straight—
.”chaln or branched esters thereof for example acetates,

Efvalerates, butyrates, oenanthates and undecylates. The

‘fftffester group may be substltuted in. the usual manner, ‘for
' fi‘example, by one or more aubs‘tztuems eelec'hed from halogen

fVatomS -and hydroxyl carbonyl keto, amlno and 91m11ar groups.
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. C. : . Having now particularly described” and ascertalneg

e 2°a w'n e a

- : . & \a-1Tsaid invention and in what ‘mariner the same Is
> ' ot

to be performed, . AL2- declare thaft what JAAQ claim Is:

"1l. A conuraceptlve preparation suitable for
parenteral admlnl tration or admlnlstration by 1mp1antat10n,

whlch comprlses a depot oestroven and a comparatively small

: concentration of a gestagen. ' ig

:2; A contraceptlve preparation ‘as claimed in clalm 1,

"

Awhich is in a form suitable for subcutaneous or intramuscular

in;ectlon.

'ff.; 3. A contraceptlve preparatlon as claimed’ 1n_ff;'
| clalm 1 or 2, which is in the form of an oily solution. .

- 4. A contraceptlve preparatlon as claimed in clalm 3,
A“f.contalnlng sesame oil or castor 011 as solvent S

: 5. A contraceptlve preparatlon as claimed in clalm

. . i

V}fﬁfﬂ 3 or 4, wherein the preparatlon-also contalns a diluent or

.a solubilizer, ‘ 'il -
“f‘, 6. A contraceptive preparatlon as clalmed in\claim 5,
whereln the diluent or solubzllzer 1s benzyl benzoate.j-

‘%,

m&"7.; A contraceptlve preparatlon as clalmed 1n claim 3,

'containing a mixture of castor 0il and benzyl benzoate as -

esolvent.

,;:;? 1 . 8. A contraceptlve preparation:

7{39 ‘one of claims 1 to 7, where is in unit dosage form.
) v&\. .

9. - A contraeeptlve preparatlon as clalmedAin claim 8,

contalnlng 0.5 to 500 mg, per unlt dose,'of the depot
ol if R .
oestrOﬂen and approx1mately o. 5 to 100 mg, per unit dose,s-

of ‘the gestagen.

S

L. 10, A contraceptlve preparatlon as claimed 1n claim 8,
g

';contalnlng 5 4o .50 mb, per unlt dose,,of the depot oestrogen

and 10 to 50 mg,: per unit dose, of the gestagen.

figrkv“ll. A contraceptlve preparation as claimed in'anyv

V.one of claims 1 to 10, wherein the depot oestrogen is
.- z _f
oestradlol oenanthate, oestradlol undecylate, oestradiol

palmltate, oestradlol dibutyrate or oestradlol benzoate.j

] . X
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12. A contraceptlve preparation as claimed in any

one. of olaims Ll to ll. where;n the

éestagen is hydroxy-

progesterone caoroate, hyﬂroxy-nor-progesterone caproate,

'*medroxy—progesterone.acetate or nor-ethyndrone caproate.

: one‘of clalms 1 to 11, wherein the

13, A contraceptlve preparation as claimed in any

-

gestagen is 17a-hydroxy-

19-nor—progesterone, 6a—methyl—l?o—hydroxy-progesterone, 6-

-methy1-6-dehydro—l?a—hydroxy—proce

sterone, 6—chloro-6— f;}~

'dehydro-l?a-hydroxy-progesterone, 6~fluoro—6-dehydro—l7o—A

hydroxy-progeeterone, 6—chloro-6—dehydro—l6a-methyl—17a—

hydroxy-progesterone, 6-chloro—6-d
hydroxy—progesterone, 6-chloro-6 -d
hydroxy-progesterone, 6-f1uoro—6-d

_ -hydroxy—progesferohe, 6 16—d1methy
n:*iprogesterone, 6-methyl 6~ dehydro—l
progesterone, 6—ch10ro 6-dehydro-l
vprogesterone, 1, 2—methy1ene-6—chlo
progesterone, 1,2-methylene-6-fluo
A'progesterone, 17a—ethyny1-testoste
"testosterone, 17a-ethynyl- AS(lo)-o

lf"methyl—lQ—nor—testosterone, 17@-ethynyl—A4-oestrene-3ﬁ 17g-diol
'"i17o—ethynyl-A4-oestren—l?B-ol or a 17@-alkyl—A4—oestren-17B-

RN

zfoenanthate or undecylate.

-

one of clalms 1 to 11, wherein the

of clalms 1 to ll, whereln ‘the ges

-homo—lQ-nor-testosterone.

”or a phy31olog1ca11y tolerable 3-enolester thereof.

ehydro-lso.-me thyl-17a-.
ehydro—lGﬁ—methyl—l?a-
ehydro-lGﬁ-methyl-l?a-v‘
l-6-dehydro-17a-hydroxy-
6—methylene-17a-hydroxy-'
6-methy1ene-l7a-hydroxy—

ro—6 dehydro—l?a—hydroxy—-

ro-6-dehydro~l7a-hydroxy—,

rone, 17a—ethynyl-19-nor-

estren—l?ﬁ-ol—3-one, 17a-

15. A contraceptlve preparatlon as claimed in any

B
gestagen is progesterone

tagen is 17a-ethynyl—18—

-1l6. A contraceptive preparatlon as elaimed in any one
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517. A contraceptlve preparatlon whlch is made up in

two parts ready for adminietration ‘the one yar+d comprieing

a dlluent ‘and a unit dose of a depot oestrogen and the other

part comprising a diluent and approxlmately 0. 5 to 100 mg of

a gestagen.' ‘ B QA

18. A contraceptive preparatlon as clalmed in claim 17,
' ;iA

suitable for _parenteral admznistrﬁfldn. ' 'i“.ﬁi»J- e
19. A contraceptlve preparation as clalmed in. claim 18,
whereln the part comprising a dephtaoestrogen is in a. form
sultable for subcutaneous or 1ntramuscular 1n3ect10n.‘
20, A contraceptive preparatlon as claimed in clalm 17,
whereln the part comprlslng a depot oestrocen is 1n a form

suitable for administration by 1mp1antatlon.

fff‘*‘ 21.- contracepﬁlve preparatlon as clalmed 1n any one

of claims 17 to 20, wherein the part compr131na a. gestagen
is in a form suitable for oral admlnlstratlon.A .

22; A contraceptive preparatlon as claimed’ in- any one
6f cléims 17 to.21, wherein one of or each of the parts is in
‘the form of an oily solution. o

23. A contraceptlve preparatlon as clalmed in “elaim 22,

) whereln the 01ly solutlon contalns sesame oil or castor oil

as solvent.

24, A contraceptlve preparatlon as clalmed in clalm 23.

whereln the oily solution also containéi%enzyl benzoate..

-»-.‘-_‘__..__s__._.._‘»d__._...,_.—_.

‘*?¢ 25.' A contraceptlve preparation as clalmed in- any one
 {5£’01aims 17 to 24, containlng 10, to 50 mg Bf the gestagen.
Vap
. 26, A contraceptlve preparatlon as clalmed in any one

jcf'claimé 17 to 25, containing O, 5~to 500 mg of the depot

oestrogen,

.1

i
i

i

L e :
27. A contraceptlve preparaﬁion as clalmed in any one

“of ¢laims 17

y -
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'féé. A contraceptive preparation as claimed in any .one
;of olaime 17 +o 27, wh rein tho depot cestrogen 1s oestradiol
‘oenanthate, oestradiol undecylate, oestradlol palmitate,-

.2

oestradlol dibutyrate or oestradlol benzoate.,.

29. A contraceptlve preparatlon as claimed in any one

‘.of claims 17 to 28, wherein the gestagen is hydroxy- <

:’progesterone caproate, hydroxy-nor—progesterone caproate,

medroxy—progesterone acetate or nor—ethyndrone caproate.;;_w,
30. A contraceptlve preparatlon as claimed in any

one of claims 17 to 28 wherein the gestagen is 17a-hydroxy-

v;19-nor-progesterone, 6a—methyl—l?a-hydroxy-progesterone,

’6-methyl—6—dehydro-l7a-hydroxy—progesterone, 6-chloro-6-

V””dehydro-l?a—hydroxy-progesterone, 6—f1uoro—6-dehydro-l7a-

hydroxy-progesterone,_G—fluoro-6-dehydro-l6a-methyl-l7a—
':;hydroxy—progesterone;v6—chloro-é-dehydro—lGa-methyl—l?a-'Y
; hydroxy;progesterone, 6—chloro-6-dehydro-lSB—methyl—l?a-
‘hydroxy—?rogesterone, 6-fluoro—6-dehydro—lGB—methyl-l?a—7
hydroxy—progesterone; 6 16—d1methyl-G—dehydro—l?a-hydroxy-_
. progesterone, 6—methyl-G-dehydro—lG-methylene—l?a—hydroxy-«
‘progesterone, 6—chloro-6-dehydro-16—methylene-l?a-hydroxy-
',1progesterone, 1 2—methylene-6-ch1oro-6—dehydro-17a—hydroxy-
Hf progesterone, ‘1, 2-methylene-6-flunro-6-dehydro-l7a-hydroxy—
”A:progesterone, l?a-ethynyl-testosterone, 17a—ethynyl-19—nor-v

’ifrtestosteronE, 17a-ethyny1 -25(10)_gestren- 178~01-3-one, 17a-

imethyl— 9-nor—testosterone, 1?a-ethynyl“%4-oestxene-36 176-
‘adlol 17a-ethynyl-A4-oestren-l?B—ol or a 17a—alkyl-A4-oestren-
‘ ,l?ﬁ-ol or a phy91olog1cally tolerable ester’thereof

31. A contraceptive preparetlon as’ clalmed 1n claim

":330 wherein the ester is an acetate, valerate, butyrat‘;;e*

'fﬂ:caproate, oenanthate or undecylate.

32._
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.phy51olog1cally tolerable 3-enolester thersof. . ..

homo-lQ-nor—testosterone.'

"33, A contraceptlve preparatlon as claimed in any one

‘of claims 17 to 28, wherein the gestagen is 17a-ethynyl-18-

34. A contraceptzve preparatlon, substantlally

scribed hereln;

PATENT ATTORNEY o

- i ;‘%’_ )
MDP/HME .
; - 12 -
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- | A&A Ref: 57661 | | L

ADAMS & ADAMS, REPUBLIC OF SOUTH AFRICA
R Avied Building, _ - _
- 7 Pretoria. THE PATENTS ACT, 1952, AS AMENDED.
ﬂ .0
8 -

. APPLICATION FOR A PATENT UNDER INTERNATIONAL ARRAN

(WITH AUTHORISATION OF AGENT)

a2

N . .(;A‘a?:-‘::”'.j -~ — 3o

0. Tegula £ 2-10-74. “FOR DFFIGIAL U
Sronge. TE-0. A ] ; m}gw“ Rl
Filing date and Application No. 6 2 5 3 O , - f_fﬁﬁl}ﬁg_‘ AN FATEITTTS

%!

Full Name(s) of applicant(s) : SCHERING AKTIENGESELLSCHAFT,
_ a Body Corporate organized. and
existing under the laws of the
Federal Republic of Germany , of
Berlin and Bergkamen, Germany enrel Yol dolvaate 14,
Address(es) of applicant(s) : D 1,619 k_oanan
Tohireweobaor MilllerstraBe 170/172

RREOCIRTRR D 1 Berlin 65, Germany,:

Full Name(s) of inventor{s) :  Joachim Ufer, Karl-Heinz Kimbel and
Ursula Lachnit '

I/We do hereby declare that 1 am/we are in possession of an invention the titie of which is

‘"Method for contraception"

I am/We are the assignee(s)Alrpadotprexsmxactonix) of the inventor(s). Application(s) for protection for th
invention has/have been made in the following country/countries and on the following official dates i.e.:- .

1. (country) Germany (date)19th April, 1967 (number) Sch 40 583 Iva/30h
2. {country) {date) (number)
3. (country) (date) (number)

The said application or each of the said applications was the first application in a convention country in
respect of the relevant invention by me/us or by any person from whom I/we derive title. To the best of my/our
knowledge and belief there is no lawful ground for objection to the grant of a patent to me/us on this application.
1/We pray that a patent be granted to mefus for the investion in priority over other applicants and that such patent
shell have the official date of the first application in a convention country i.e. 19th April, 1967.

I/We hereby appoint the partners and qualified staff Dated this 1st dayof April 1968
-of the firm of ADAMS & ADAMS, jointly and severally, FIRST .
to act for me/us in all matters relating to this application RECEIVED BY ME IN THE

and any letters patent granted thereon. REPUBLIC OF SOUTH AFRICA THIS
3128 .
15E oNLY.Y | BaY OF ~i

e S SR G TIER S ESELLSCHAFT

Signature of Applicarx:’.{ and Capacity

Address for service :
C/o ADAMS & ADAMS,
ALLIED BUILDING,
PRETORIA.

Table of Classification
Class Sub-Class

Dr. Asmis Dr. Mattner
( cOAﬁyg)Aﬂ(nL CLaKng )
1 e N T

e S AEAEDPARES
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S A. & A. Ref. No. 5766
RATENTS SR S0

FORM NO. 3 ADAMS & ADAMS
PATENT ATTORNEYS _
ALLIED BUILDING
- _ " PRETORIA

REPUBLIC OF SOUTH AFRICA
The Patents Act, 1952

COMPLETE SPECIFICATION

682530
| Here tnsert |  SCHERING AKTIENGESELLSCHAFT, a Body Corporate .
fath) name, ad  (a) organized and existing under the laws of the
cant(s) as in Federal Republic of Germany, of Berlin and
epplication form. Bergkamen, Germany,
Mlillerstrasse 170/172 D 1 BerlI®® 65, Germany.
ol Lo ald sWoens b, DUEIT. ﬂs.»ﬁkmwm WM
ey e @ "METHOD FOR CONTRACEPTION" =
ing with that in -
z::n.)appucauon - i R

I/WE do hereby declare this invent:on, the mann r in which and the
method by which it is to be performed, to be particularly’ descnbed
and ascertained in and by the following statement:-
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Hormonal methods for contraception are alfeady.known, for
example the oral application of Enovid (R), Ovulen(R), Anovlar(R)
and similar combinations of oestrogenically and gestagenically
active principles. Also known are tests with corresponding
injection préparations, with which the active'érinciélé components
have an additional accumulative effect, The action of these knowr
agents is based on the facit: that the active principle used inhib-
its the ovulation. - The contraception obtained with these known
methods is based therefore on the inactivation of the ovaries and
the discontinuation of the bleeding caused by these methods does
not correspond to a normal menstruation. Apart froﬁlthe knowﬁ 
undesired side effects, such as for example stomach troubles,
vomiting,-incfease of.Weight and others, the application of the
known methods means a far-reaching interference with the endocrin-
oloaical conditions of women, as every expert will know.

It has now been found that a reliable contraception can
be achieved without a simultaneous suppression of the ovulation,
after a single application of a geétagen, when the application of.
the active principle is made parenterally, with which the duration
of activity, namely for a menstruation cycle or a longer period,
can be varied by the utilisation of an active principle with:an
accumulative effect or by variation of the équgity of the dose
of the gestagen administered.

The invention relates therefore to a method: for contracep--
tion without the suppression of ovulation, charaftérised in that.
a suitable gestagen is applied parenterally, preferably intra- |
muécularly or subcutaneously or by implantation.

As active principles suit;ble for %ﬁe method according to
the invention, use can be made of all gestagens which, af ter
parenteral application or impiantation, do not cause inhibitibn
of ovulation.. With- the practical application of the method

D an
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()

according to the invention, the dosing.of the active ﬁfinciple is .
chosen in such a way that the gonadotropin secretion is_not or
6n1y slightly suppressed. |

Particularly suitable are such active principles which,
apaft from their géstagenic actién, have no géntral‘inhibitiﬁg’
effect, more particularly an ovulation inhibiting effect, for
example esters of h&droxyuprogesterone and of 19-nor—hydroxy-
progesterone and more particularly the corresponding l7-capronates
or 17-oenanthates;

Suitable are also such active principles the desired
gestagenic effect (and the anti-oestrogenic effect)aof whi;hﬁis
considerably dissociated from the. undesired ovuiation inhibitiﬂg-
effect. ?or'applicafion according to thHe invention, these active
principles are dosed in such small quantities that, on the one
hand, the change of the composition and texture of the cervical
mucus obtained in this manner is sufficient to effect a réliable
contraception and, on the other hand, the threshold dosage of
the central inhibiting effect is nét exceeded. The foliowing
gestagens are mentioned as examples: progesterone and its pharm-
aceutically effective 3-enol ester or 17 alpha-hydroxy-progest-
erone derivatives, such as for example the l7-<esters of 6a1pﬁa—
methyk-l?alpha—hydroxy-progesterone, 6-methyﬁzirdehydro;17alpha-
hydroxy-progesterone, 6-chlor§—ar fluoro-6-dehydro-17alpha~-hydroxy-
progesterone, 6-chloro- or fluoro-6-dehydro-l6alpha- or 16beta-
methyl-l7alpha~hydroxy- progesterone, 6 16-d1metH§1-6-dehydro-17a1w
hydroxy-progesterone, 6-methyl= or 6=chloro-6-dehydro=-I6-methylene-
l7aipha-hydroxy-progesterone, 1 2-methylene-6-chloro- or 6-fluoro-
6-dehydro-17a1phaﬁhydroxy progesterone or also 17épha—eth1nyl-18-

homo-~19-nor—testosterone and their esters.

Applicable in principle are also gestagens of which the
~3=
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dissociation between the desired gestaéenic effect and'fhe
undesired ovulation inhibiting effect is relatively cloée,
such as for example nor-ethisterone capronate, l7alpha-ethinyl-
testosterone, l7alpha-ethinyl-l9-nor—-testosterone, l7alpha-
5(10)

ethinyl=delta -oestren-17beta-oié3—one, I7a1phaémethy1-19-‘

4

nor-testosterone, l7alpha-ethinyl-delta -ocestren-3, l1l7beta-diol,

q—oestren-l7beta-ol, 17a1pha-alky1-delta4—

17a1pha-ethinyl-delta
cestren-17beta-ol and their physiologically effective esters.
For the practical application of the method according to the
invention, these last-named active principles are however less
suitable, because as a result of thezconéi&ergle-sméller
dissociation of the gestagenic effect from the ovulati;; inhibit-
ing effect, they aré Aifiicult to dose. -~

If the gestagens applicable according to the invention
are used in the form of their esters, use can be made of all

physiologically valuable straight-chain or branched-chain esters,

such as for example the acetates, vaierianates, bufyrates, capro-
nates, oenanthates, undecylatés, ahd the like. Fﬁrthermore,
the ester residue present can also be substituted in known manner,
for example by one or more hélogen atoms, hydroxyl, carbényl, keto.
aminog, and similar groups. A

with the application of the method aécggging to the inven-
tion in which the active principle is applied about 5 to 7 days
after the stért-of the bleeding, the duration of the activity 
is at least for the period of a menstruation cyﬁie; . With a
corresponding dosage. of--the active principle, or by utilising a
ge#tagen with accumulative effect;also a corréspondingly longerx
duration of activity can be obtained, for%éxample,'for 3 to 4
months and more,

More particularly for the active principles of the first

b
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- -

group, with&ut central inhibiting effect, and eséentiaily also
for the active principles of the second group (consider;ble
dissociation of the gestangenic from the ovulation inhibiting
effect) the active doéé is geﬁerally between 3-250 mg of géstagen.
In many cases, more particﬁiarly Wheﬁ the dutétion of the effect
is to be limited to only one-ﬁenstruation cycle, a dosage of up to
about 100 mg is already sufficieht. For ensuring contraception
for a longer duration by a sindle application of gestagen, more
particularly the gestagens of the first group can be administered
indlosages of up to 500 mg.

With the utilisation of 19=ﬁor-17a1pha—hydroxy-progesferone
caproﬁate, the dose‘is from 3 to 20 mg, preferably about 5 mg and
with the utilisation of I7alpha-hydroxy-érogesterone capronate 75
to 150 mg, preferably about 100 mg, when the duration of activity
of the method according to the invention is to cover one menstrua-
tion cycle,

An advantage of the method according to thé invention is
that the contraception is brought ébout without a simultaneous
ovulation inhibition and, apart from the modification of the com=-
position and structure of the cervical mucus, all biological and
physiological phenomena of the sexual cycle remain uninfiueneed.
Side effects (which may occur as is known with,the application
of methods, for example a combination of active principles to be
applied orally, ih which the resulting contracept#on is Based_on‘
the ovulation inhibiting effect of the active é?&ncipie), for
example stomach troubles, vomiting, increase of weight etc,, are
not observed with the applicatiqb;of‘the method according to the
invention, o ‘

For the practical application of the methoa according to

the invention, the active principle is preferably dissolved in a

solvent suitable for parenteral injgction as known to a skilled

o .
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person for such purposes, filtered sterile and filled into ampulla:

under aseptic conditions, Particularly suitable are o0ily sol-

oi}i Apart from

vents, such as for example sesame o0il or castor

.

these solvents vegetable oils are also suitable, such as linseed
cotton seed.oil. S - _

0il,/sunflower oil, arachid oil, olive oil, wheat oil, etc.  For

increasing the solubility of the active principles, diluting

agents or dissolution promoters, such as for examplegbenzyl

benzoate, may be added to the oily solutions.
Apart from the said oily solvents, use can however also be
made of synthetic solvents such as, for example, glycol, lactic

acid ester, benzul alcohol etc. The possible solvents mentioned
above; of course aré nét exhaustive. This does not seem to be
necessary'because the~éxpert is in a position, by reason of his
professional knowledge, to choose from among the known solvents
the most suitable for the purpose,

EXAMPIE 1,

5 g of'l9-nor—l7a1pha-hyd:oxy-progesterone capronate are
dissol&ed in sesame o0il, The solﬁtion is made up with éesame
0oil to 1000 ml, filtered sterile and filled into 1 ml ampullae
under aseptic conditions, Thereafter it is after-sterilised for
2 hours at 120°C, :
EXAMPLE 2, .
20 é of 19-nor-l7alpha-hydroxy-progesterone capronate are
dissolved in a mixture of castor oil/benzyl benjoate (6 : 4)
and the solution is then made up to 1000 ml. @ﬁe‘Sterile
filtered solution is filled in known manner into 1 ml ampullae
undér aseptic conditions. The ampullae grevfinally after-

s

sterilised for 2 hours at 120°C. :
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EXAMPLE 3. : .

150 g of 17a1pha—hydroxy-progestero&:capronaté are dissolved

'in a mixture of castor oil/benzyl benzoate (6 : 4) and then

made up to 1000 ml of solution, The sterile filtered solution

is, in known manner, filled into 1 of‘z,ml‘ampullae under
aseptic conditions. The ampullae are then after-sterilised

for 2 hours at 120°C.
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Having now particularly described and ascerfained our
said invention and the manner in which the same is to
be performed, we declare that what we claim iss.

1, A method for achieving contraception without the sup-
pression of ovulation, characterised in that a suitable gestagen
‘is administeredAparenterally,vpreferably,intra-muscularly or

‘subcutaneously.

2 A method in accordance with claiml, characterised in that
the active principle is administered in oily solution, preferably
in sesame o0il or castor oil, if desired in the presence of a

dissolution promoter or dilution agent, for example benzyl benzoat

3. A method in accordance with claim 1, characterised in that

the active principle is administered by implantation.

L, A method in accordance with any one of claims 1 to 3,
characterised in that gestagens, which have no additicnal ovul=-
ation inhibiting or central inhibiting effects are used as the

active principle.

of
Se A method in accordance with any one/claims 1 to 4, chara-

cterised in that as active principle hydroxy-progesterone or

l19-~nor-hydroxy-progesterone ester is used.

6. A method in accordance with any one of claims 1 to 5,
characterised in that as active principle hydroxy-progesterone

or l9-nor-hydroxy-~progesterone capronate is dispensed.

7 A method in accordance with any one of claims 1 to 3,
characterised in that as active principle, a gé:iagen is used
with sufficient dissociationiof the desired gestagenic effect
from the undesired central inhibiting eff;gfmor ovulation

S :

inhibiting effect, at a dosage which with complete contraceptive

effect does not reach the threshold dosage of the side effect.

-8—
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8. A medicament for contraception, containing a gestagen
does ‘
in a dosage which/not suppress or which only slightly suppresses

the gonatropin secretion.

Oe A medicament in accordance with claim 8, containing an

active principle in accordance with claim 5 or 6.

10. A medicament in accordance with claim 8 or 9, containing
as active principle 19-nor;17a1§ha~hydroxy-progesterone caprdnate_

at a dosage of 3 to 25 mg, preferably about 5 mg,

11. A medicament in accordance with claim 8 or 9, contéining
as active principie 17alpha~hydroxy-progesterone capronate at

a dosage of 75 to 150 mg, preferably about 100 mg.

12. A method for achieving contraception, substantially.as

described herein,

13. A medicament for contraception, substantially as described

herein..

DATED THIS 19th DAY OF APRIL 1968

PATENT ATTORNEY

H

EQuP/EVF -9-
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ONMUCAHMUE
M3IOBPETEHUA

K ABTOPCKOMY CBHMAETENLCTBY

an 549118

FOCyRapCTBeHHbIN KOMHTEY (23) Hpuopn‘r'er _
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fo° penam niolpetenni

.

H OTKPLITHA

(43) OnyGauxosano 05.0.

(61) IlonoaHuTtesbHoe K aBT. CBHA-BY -—
(22) 3assnero 02.04.73 (21) 1904192/15

C NpHCOEAHHEHHEM 3asiBKH Ne —

:77. Broaaetens Ne 9

(45) Ilata ony6aHKoBaHH#A Omucauns 23.06.77

(51)MKa.2 A01 K67/02
/IA 61 K 37/32

(53) YIK 612.621.5:
:636.4 (088.8)

(72) AsTOpPHM
#30o6peTenun

{71) 3asButens

M. H. Npokodses u E. C. Npokodsena

THE BR!TESH LIERARY

(34) CNNIOCOB CHHXPOHU3AUHWH MNOJIOBOH OXOTHI
Y UHKAHPYIOUIHX CBHHOMATOK
1 2 v
H3obpertenrie OTHOCHTCR K MXHBOTHOBOICTBY, Henoctatok 3toro cmoco6a — obpasosa-

B YaCTHOCTH K TnpenapaTaM AJs CHHXPOHHU3alUHH
OXOTBl y CEAbCKOXO3AHCTBEHHBIX MHBOTHBIX.
NpenMylleCTBEHHO CBHHOMAaTOK.

‘HM3BecTHO, uro 3ddeKTHBHbBIe Pe3yJabTaTh MO
CHHXPOHH3AaUHKY OXOTHI Yy CBHHEH MNOJy4amT NpH
HCMONbL3OBAHHH HeCTepoHaHOro HHruburopa ro-
HAanoTPponHOH GYHKUHH runodusa-merannndypa.
(33828 muTHOKapOOMOHJATHAPA3NH) AHTAHACKOrO
npoussoacTea. Ilpum exenHerHoMm  noGaBJieHHH
€ro K KopMmy B TeueHHe 20 anefi no 100 me oxn-
HOMY >XHBOTHOMY B €Hb OXOTa HAacTynaer y
75—90% cBuHOK HA 5—7 nau 4—8 peHb nocae
OKOHUaHHA CcKapMJAHBaHHA. OMI0J0TBOPAEMOCTDL
B CHHXPOHM3HDOBAaHHYIO OXOTY KojaeGJeTrcs OT
35 no 82%. Mas 6osee TOUHOTC KOHTPOJH Bpe-
MEHH OBYJSIUHH H OXOTH 4e€pe3 HeHb [0cae
OKOHuaHHS CKapMJMBAaHHA 3TOr0 npenaparta
unpekunpytor C)KK, a na 4-1 nesr — XTI [1].

Henoctatok nanHoro cnoco6a — HeobGxonu-
MOCTb MHOTOKpaTtHbIX 00paGoTOK u nepHOmHue-
CKOoe MNOSBJEHHE Y CBHHOK NOBOYHBIX - SBJEHHII,
BbIpaXalOMHKXCsi, B YaCTHOCTH, CHHIXEHHeM an-
HeTHTa.

Hzsecren taxxe cnocolG CHHXDOHH3ALUH OXO-
Thl y JHAOMAauiHUX JKUBOTHHIX, BKJAOYAKUHHA

napeHTepaabHOe HJAH ODAJIbliOe BBeZeHHe Npo-
recTareHHslX npenapartos, Hanpumep, |7a-okcu-
NporecTepOHa-KanpoHaTa B
I ke wuBoro Beca {2, 3].

Aose 4—5 mz Ha

- 06paboTCK, TaK KakK MOpenaparThl

10

15

20

25

30

HHEe KHCTO3HBIX (GOMIHKYJIOB, NMOABJEHHE y CBH-
Hel MOGOYHLIX SBACHWH W BHICOKAsl TPYAOEMKOCTh
OPHXOAUTCSH
BBOZHTL MHOTOKPAaTHO. '

llens M306peTeHusi —— YCTPAHEeHHE OTMEUYEH- -
HbIX HEIOCTATKOB H co3aaHHe cmocoba, obecme-
YHBAIOULErC NOBHILIEHHE CHHXPOHHOCTH MNpOAB-
JIeHHsI OXOTH y CBHHOMATOK.

3710 HOCTHraeTcs TeM, YTO LHKAHPYIOLIHM
CBHHbAM BBOJSIT OKCHIPOreCTEpOH-KAampOoHaT B
CMECH C 3CTPAafHOA-BAJIEPHAHATOM B COOTHOLIe-
Hue 50 : 1 B pacTBOpe pacTHTesNBHOro Maciaa H
OeH3n1 OeHsoata (7:3) B HO3e COOTBETCTBEHHO
3—4 Mz oxcunporeomepoH-KanpoHata H 0,06—
0,08 me acTpanvon-BaAepuaHaTta Ha | K2 KUBOTO
Beca. :

lNpennaraeMsli cnocod ocyllecTBAsieTCH Clie-
AyiomHM o6pasom. =

OXCHOpOTEeCTePOH-KANPOHAT H “3CTPAAHOJ-
BajiepHAHAT pPacTBOPSAI®T B CMECH. PaCTHTE/IBLHOTO
MacJja, HarnpHMep, XJONKOBOro u GeH3HA-GeH30-
ara B COOTHowleHu® 7 :3 COOTBETCTBEHHO MO
10—129% u 0,20—0,25% xoHuenrpauud. [loxay-
G9eHHBIN PACTBOP CTEPHJAH3YIOT B TeuyeHHe 2 wac
Ha BonsaHoi Gane mpu Tevnepatype 100°C u
OXJaXKI3IOT A0 KOMHaTHOM TemnepaTypsi. [locne
3TOro PacTBOp NpenmapaTa BBOAAT JKHBOTHHIM
NyTEM ORXHOKPAaTHOR BHYTPHMBIILIEYHOA HHBEK-
o¥H B 06/1aCTH WeH WJAH JONATKH B KOJHYeCTBe:

AR A AR
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3—4 me orcumporectepoH-kanposarta u 0,06—

0,08 w2z scTpanHoJsi-BajiepHaHaTa Ha Ke XKHBOIO
Beca. BeBBoawmbldl npenapar, obnanas TpoOJIOH-
THPVIOIUHM [A€HCTBYEM, TOPMO3HT I[POsIBJICHHE
oxoThl y 00paGOTaHHbIX CBHHEH B TeYeHHe
6—20 cyroxk. YHepes 17—22 cytok nociae obpa-
GOTKH 0XOTa HacTynaeT OJHOBpeMeHHo y 60JL-
WHHCTBA CBHHEW.

Tlpu HcneITaZHHH npenJiaraeMoro crnoco6a no-
Clle HHBeKUWH pAacTBopa, comepxaumero 3—4 me
OKcHOporecTepoH-KanpoHara #u  0,06—0,08 s
3CTpajgHoOJ-BalepHaHaTa Ha 1 ke XuHBOro Beca
B ocTpoM onbiTe Ha 30 cBHHKax Onlsia obHapy-
XKeHa OBYJASIHA K 06pa30oBaHHe XKeJThiX Ten
mexay 17 u 22 puamm nociae o6paboTKH.

B npoH3BOACTBEHHBIX ONBITAX . YCTaHOBJEHO,
4YTO OX0Ta Hactynaida y 95—100% cBuHOK of-
HOBPEMEHHO B TeyeHHe 4—5 CYyTOK, HauHHag <
17—19 nua nocne obpabBorkH. OnuoporBopse-
MOCTE CBHHOK OHl1a HOpMaabHON: 75% H BHiIIE
nocJie MepEOro CHAapHBAHHSA.

Popmyna uH3o6peTeHuSH

Cnoco® CHEXPOHH3AaUWH NOJIOBOfl OXOTH Y
HHKJAHDYIOIIHX CBHHOMATOK, BKJ/IIOYAKOUIRA BBe-

Penaktop H. CxBopuoBa

10

i5

20

25

Texpen J1. Kouemuposa

4

HACHHE HM BHYTPDHMbLIWLIEYHO nporecTtareHHoro
npenapaTa OKCHIDOreCTEPOH-KaNnpoHata, O T J u-
YaUWHUIACA TeM, YTO, € HeJbl0 NOBbIIIEHHs
CHHXDOHHOCTH TMNpOSIBJEHHA OXOTbl y CBHHOMa-
TOK, OKCHIPOreCTEpOH-KaNpoHAaT BBOAST B CMe-
CH C 3CTPAaJHOJ-Ba/JIEPHAHATOM B COOTHOIUEHHH
50 : 1, KXoTopbie TpenBapHTELHO PaCTBOPHAIOL
B CMECH pAacTHTEJAbHOTO Macja H BGeH3U/-6eH3o-
ata (7:3), B AO3e COOTBeTCTBEHHO 3—4 ma
OKCHIporecTepoH-KanpoHarta wu 0,06—0,08 xe
3CTPafMOJI-BaJepHAHATa Ha 1 K2 XKHBOrO Beca.

HMcTouHHkn HHQODMALHH, NPHEATHE BO BHH-
MaH#e NPH JKCIepTH3e: :

1. Cemenos B. A u Enpuanusos B. B. Cun-
XpoHH3anHA O0X0TH. — <«CBuHOBOACTBO», 1970,
Ne 12, ¢. 27. )

2. Knunckuft KO, . u [Haposckux B. E.
CHHXpDOHH3aHUsl NOJIOBON (YHKUHH Y CenbCKO-
XO3AHCTBEHHBIX KHBOTHHIX. — <«CeJbCcKoe XO-
38fcTBO 3a pybexkom», 1972, Ne 3, c. 28.

3. Astopckoe cBuiertenbcTBO Nz 367866,
ka1 A 01 K 67/02, 1972.

CoctaButent A. AlleKCeeHOK

Koppexrop H. Cumkuua

3axas 265/970 Hsn. Ne 467

LIHHHIIN Tocynapcrsesnoro komurera Cosera Munncrpos CCCP

Tupax 729 Hoanucuoe

Mo Ae/MM H306peTeHHA H OTKPHITHE
Mocksa, K-35, Paymckas ua6., R 4/5

Tun. Xapok. ¢un. npep. «[larenrs

oblasisiR
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AN 1978-09798A [05] WPIX %\

T! Compsn. for oestrus cycle control in sows - contg. hydroxy-
progesterone caproate, oestradiol valerate, oil and
benzyl benzoate to improve heat synchronisation.

DC B01C03 P14

IN PROKOFEVA ES

PA (PROK-1) PROKOFEV M |

CYC 1

Pl SU-—-549118 A 19770623 (197805)*

PRAI 1973SU-1904192 19730402

[Ma AB SU 549118 A UPAB: 19930901

Heat is synchronised in sows by intra-muscular
injection of hydroxyprogesterone capronate. Better
synchronisation is attained by injecting the above capronate
mixed with oestradiol valetrate in the ratio 50:1. The hormones
are dissolved in a 7:3 mixture of vegetable oil : benzyl
benzoate and the dosage employed is 3/4 mg hydroxyprogesterone
capronate and 0.06-0.08 mg oestradiol valerate per kg. body wt.

.4

72
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nsobperenust M. H. Mpokodren, A. C. Bukkyaos, I1. U. Jiegner u I'. M. Kanarckuit

{71} 3ansBHTenp

HayyHo-HccnenoBaTenbCKHit HHCTHTYT XKHBOTHOBOACTBA

(54) CMIOCOE CHHXPOHHU3ALLHU NOJIOBOA OXOThI
¥ CAMOK A OMALIHHX >XHBOTHBIX

I

M3o6peTenne OTHOCHTCA K CENBCKOMY XO-
38HCTBY, B YaCTHOCTH K IXHBOTHOBOACTBY, H
MOXKET OHITh HCHOJB30BAHO B pDETYJAANHH BOC-
NPOH3BOAHTENbHOH QYHKUHH ¥ CAMOK KDPYIHO-
FO pOraToro CKoTa.

H3asecTen cnoco® CHHXPOHH3AHHH OXOTH Y
AOMIIWIHHX JKHBOTHBIX MYyTeM OAHOKpaTHOR
HHBEKHHH 17¢ - OKCHIIpOrecTepOHa-KanpoHaTa

1].
[ (})mxaxo 3totr ¢nocob He obecneyHBaeT BhI-
COKOfl TOYHOCTH PeryJHpOBAaHHS CPOKOB [IpO-
fAIBleHHA OXOTHI, @ TaKXe CYUeCTBEHHOTro CO-
KPauleHHN CepBHC-NMEPHOAA Y KOPOB.

llenp usobpereHHs — NoBHIeHHe 3¢ deK-
THBHOCTH CHHXPOHH3AaUHH IOJIOBOH OXOTH Y
CaMOK JOMAaUIHHX KHBOTHBIX.

Jdns pocTHXKeHHR 3TOH  UedH >XHBOTHBIM
BBOAAT 170 -OKCHOPOTECTEPOH-KANPOHAT MOJA-
KOJKHO B KoJiHuecTBe 4—5 Mr Ha | Kr XHBOH
Macchl 3a 18—20 aHeli no oceMeHeHHd TeJIKa-
MH H B MepBH# MecAll NOC/]E OTeJa KOPOBaM.
Ha 17-—18 peun nocsie BBeAeHHS 3TOTO nipe-
napata JKHBOTHbBIM  HuBeunpyor 1000—
I500 ex. xopuOHHYECKOTO  roHaAOTPOMHHA
# 5—10 wmr 0,2—0,5% -#Horo pacrBopa scTpa-
Anosa 6en3o0ara Ha OAHY TOJIOBY.

Tpu 3TOM pacTBOPH XOPHOHHYECKOrO roHa-
AOTpOnuUHa H 3CTPajzHosa GeH30aTa BBOAAT

OJHOBpPEMEHHO pa3fe/ibHO HJAH nepel HHDBEK-
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uHefl CMeIIHBAlOT H BBOAAT B BHAES SMYJNLCHH
BHYTPHMBIIIETHO.

ITpumep 1. Hayuno-npoussoncTBeHHH
ONHT NpoBOAAT Ha 35 KopoBax, 17a-OKCHIPO-
recTepOH-KaNpOHAT PACTBOPAIOT B CMECH pa-
CTHTEJBHOrO Macaa H OeH3us-G6eH3oata B CO-
otHowedu: 7:3 Ao 10%-Hoft xoHueHTpauuH H
BBOZAAT KOPOBAM OJHOKPAaTHO NOAKOMXHO B KO-
auyecTBe 4—5 Mr Ha 1 Kr XKHBOfi MaccH B
nepBLIi Mecfill mocjie oTesla, HAa4YyHHaA ¢ 10—
15 gusn. Ha 17—18-ii nens mnocne BBeAeHHS
3TOr0 [penapara IKHBOTHHM HHBEUHPYIOT
XOPDHOHHUECKUR TOHAHOTPRHHH B 0,9%-HOM
BOAHOM PacTBOPE XJIODHCTOFO HAaTPHA B KO-
anuecree 1000—1500 ex. u  scrpaauon Gen-
30aT, PacTBOPEHHBIA B PACTHTENALHOM MacJhie
ao 0,2—0,5% -noi KOHIIEHTPAaU¥H B KOJHYECT-
Be 5—10 Mr Ha OAHO JKXHBOTHOE.

Ykaszannaa ob6paboTtka ofeCTIeunBAeT CHH-
XPOHHOE NPOABJASHHE OXOTHl y BCeX KODOB B
TeYeHHe TpeX CYTOK H COKpallleHHe NpOoJoJ-
JKHTEJbHOCTH  CepBHC-IepHOZa Ha 42 AnA
(52,6 nuefli y oGpaboTaHHBIX KODOB MO Cpas-
HeHHio ¢ 94,5 ODHAMH y KOHTPOJbHAIX).

IMMpumep 2. Teakam ONHTHOR TpPyHnBl
(46 rosios) 3a 20 —£30 nHeft mo Toro, Kak OHH
AOCTHTHYT JKUBOHA MaccHl, Heoéxonumou ang’
CNYy4YKH, HHBEHHDPYIOT NOAKOXKHO OAHOKPATHO
17¢. - OKCHIIDOTeCTEepOH-KampoOHaT B  JKO3e
1500 mr, a 3ateM Ha [8-fi aeHp nmocae nmepsoit




3

o6pabotkk BBOAAT 10 Mr scTpajuona 6eH30a-
Ta H 1000 ex. XOpHOHMYECKOrO TOHAJOTPONH-
ua. [opMonanbHEIE npenapaTthl pacTBOPAIOT B
Tex e pacTBOPHTENSX, Kak onucaHo B | npn-
mepe, 41 (89,1%) wu3 46 Ten0K NpuULIH B OXO-
Ty B TeYeHHe ABYX CYTOK nocje BTopo# obpa-
6otku ¥ 16 (39,0%) u3 41 TesaKH OMICAOTBO-
pHJHCh TIOCJIe TNepBOTO OCeMeHEeHHH 3aMopo-
eHHON crmepMoil. 3a ABe nocaen0BaTEesNbHEE
OXOTH ONJOACTBOPHJAuUCE 42 (91,3%) . us
46 Tenok B OOHTHOR Trpynne npoTus 49
(87,5%) m3 56 TesOK B KOHTPOJLHOH rpyIme.
IIpoROMKHTENBHOCTL BPpeMeHH OT OKOHUAHHSA
06paboTKH A0 ONJAOAOTBOPEHHOM OCeMEHEeHHH

B rpynne o6paGOTaHHEIX TeJIOK COCTaBHJa
19,546,3 nua nporus 44,4-1-54 OHd B KOH-
TpoabHo#t rpynmne. Takum obpaszaM, NAQAO-

TBOpPHOE OCeMeHeHHe B rpynne o6paboTaHHBIX
TeN0K HacTynuiao Ha 21,1 aus paHeuie, yem
B KOHTPOJIbHOM rpynmne.

®opmyna nH3o6peTeHHNA

1. Crioco6 cHHXPOHH3AHHH NOJOBOH OXOTH
Yy CaMOK AOMAUIHHX JXUBOTHLIX, NpeUMYIILeCT-
BEHHO KPYOHOTO pOratoro CKOTa, BKJAO9alo-
W} BBEeAeHHEe TPOTrecTareHHOro npenapara,
NpeAnodYTHTENbHO 17a-OKcHNporecTepoHa-Kai-

CoctasuTrens A. Makapos

Pegaktop I'. Kyasmuxa

676284
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Texpea A. KamblwHukosa

_Aar B pose 1000—1500 eauHHI HA OAHO XK
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pOHATAa B CMeCH C PaCTHTEJbHbIM Macjiom
GeH3unbeH30aTOM, OTJAHYAWIMHECSH Ten
4TO, C UEeNBIO MOBHIUEHHS 3P PeKTHBHOCTH
crnocoba, 17a-oKcHIpOrecTepoH-KanpoOHaT BRo 2
BAT TenkaM 3a 18—20 awe#t o oceMeHenus, g
KOpOBaM B MepBLIf Mecsil NOcje orela, a aa
TeM MHBOTHHM yepes 17—18 cyToK nonoapyu
TE€NbHO HHBEUHDYIOT XODHOHHYECKUH roHapp
TPONHE H 3CTPOTEH. ‘ :

2. Cnoco6 1o 0. 1, OTAHMYAIO M H{Cas
TeM, 4TO XODHOHHUYECKHH T'OHANOTPOINHH - BBO

BROTHOE. .
3. Cnocc6 no m. 1, oTAHUYaOUWHEACK]
TeM, 4TO B KayecTBe 3CTPOTeHa HCHOAL3YIOT
0,2—0,5%-nuiit pacTBOp 3CTpaanon GeH3oaTa,’
KOTODHH BBOAAT B mo3e 5,0—10,0 Mr Ha xu-8
BOTHOS.
.4, Cnoco6 nmnon 1, oTAMUYaOUmHACS
T€M, 9TO DACTBODH XODHOHHYECKOIO TOHAJO-
TPONMHHA H 3CcTPajuosia GeH3oaTa BBOAAT Of-
HOBPeMEHHO pa3/lefIbHO HJ/IH Nepefl HHbEeKUHefh
CMEHIHBAIOT ¥ BBOAAT B BHIE 3MYJbCHH BHYT-
PHMBILICYHO.
Hcrounuku uudopmanus, , E
NPHHATHEC BO BHHMAHHE NpPH 3KCNEpPTH3E .
1. - Aptopckoe  cBugetensctBo CCCP
Ne 367866, A 61D 7/00, 1973.

B

Koppextop B. MHerposa

3axka3 1782/11 Wsg. Ne 478

HIIO «[Toucks locyaapcreentHoro komutera CCCP no genaM H306peTeHufl H OTKPHTHI
113035, Mocksa, )K-35, Payuwickas #a6., A. 4/5

Tupam 681 MMoanucHoe

Tunorpadpus, np. CanyHosa, 2
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T1 Farm animal, e.g. cow, heat period synchronisation - by injecting
17-alpha-hydroxy-progesterone capronate and later, chorionic gonadotropin
and oestrogen.

DC BO1CO03

IN BIKKULOV, A S; LEDNEV, P I; PROKOFEV, M |

PA (LIVE-R) LIVESTOCK RES INST

CYC 1

Pl SU----676284 A 18790730 (198013)* <--

PRAI 19758U-2149861 19750626

AB SU . 676284 A UPAB: 19930902
Heat of female farm animals, esp. cows, is synchronised for the husbandry
purposes by subcutaneously injecting 17 alpha-hydroxyprogesterone
capronate mixed with a vegetable oil and benzyl benzoate.

The effectiveness of synchronisation with respect to heifers is

enhanced by carrying out the injecting 18-20 days before the fecundation;
cows are inoculated within one month after the calving. In both cases,
after 17-18 days, an additional injection is applied contg. chorionic
gonadotropine and oestrogen.

FULL ESTIMATED COST 2.86 3.06
STN INTERNATIONAL LOGOFF AT 16:22:45 ON 18 APR 2001
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&9 Sterold derivatives.
@ wherein either R17 is hydroxy or acyloxy and R%7 is hydrogen,

A steroid derivative of the formula:
ST-A-X-R’

wherein ST is a 7«-linked steroid nucieus of the general for- |
mula:

RIS

R3O

wherein the doubte bond{s) carbon atoms 6 and 7 and/or car-
bon atoms 8 and 9 are optional;

wherein the aromatic ring A may opticnally bear one or two
halogen or alkyl substituents;

wherein R? is hydrogen, alkyl. or acyl;

wherein R'® is hydrogen, aikyt or hydroxy:

alkyl, alkenyl or alkynyl, or R’'7 and R?? together form oxo

{=0);

wherein R'8 is alkyl;

wherein A is alkylene, alkenylene or alkynylene optionally

fluorinated and optionally interrupted by -O-, -S-, -S0-, -802-,

-CO-, -NR-, -NRCO-, -CONR-, -CO0O-, -OCO- ar phenylene,

wherein R is hydrogen or alkyl;

wherein R! is hydrogen, alkyl, alkenyl, cycloalkyl, halogeno-

alkyl, carboxyalky!, alkoxycarbonylalkyl, aryl, arylatkyl, or di-

alkylaminoalkyl, or R! is joined to R? as defined below;

and wherein X is con;»;z-, -CSNR?-, -NR'2CO., -NR'2CS-,
NR

i
-NR'2ZCONR2-, NR'2.C-NR2Z-, -S03NR2-, or-CO-; or, whenR' is
not hydrogen, is -O-, -NRZ-, -(NOIR?-, -{PO}RZ-, .-NR'2C0OO-;
-NR'250;-, -S-, -50- or -50,-;
wherein R? is hydrogen or alky! or R! annd R? together form
alkylene or halogenoalkylene;
wherein R12is hydrogen or alky! and wherein R22 is hydrogen,
cyano or nitro;
or a salt therecf when appropriate.

ACTORUM AG
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STERCID DERIVATIVES

This invention relates to new steroid
derivatives which possess anticestrogenic activity.

Various oestradiol derivatives are known which
bear a carboxyalkyl substituent at the W-position.
These have been used, when bound via the carboxy group
to polyacrylamide fesin or to agarose, for the
purification of cestrogen receptors (Journal of
Biological Chemistry, 1978, 253, 8221): and, when
conjugated with bovine serum albumin, for the
preparation of antigens (United Kingdom Specification
No. 1,478,356).

We have now found that certain 7¢-substituted
derivatives of oestradiol and related steroids possess
potent antiocestrogenic activity.

According to the invention there is provided a

steroid derivative of the formula:-
ST-A-X-R1

wherein ST is a 7 ~linked steroid nucleus of the general
formula:-

/\ l/
7
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wherein the dotted lines between carbon atoms 6 and 7,.
and carbon atoms 8 and 9, of the steroid nucleus
indicate that there is an optional double bond between
carbon atoms 6 and 7, or that there are two optional
double bonds between carbon atoms 6 and 7 and carbon
atems 8 and 9;

wherein the aromatic ring A may optionally bear one or
two halogen or alkyl substituents;

wherein R3 is hydrogen or alkyl, alkanoyl,

alkoxycarbonyl, carboxyalkanoyl or aroyl each of up to

10 carbon atoms;

wherein R® is hydrogen, alkyl of up to 6 carbon atoms

which is preferably in the/f-configuration, or hydroxy
which is preferably in the A-configuration;

wherein either RY7 (in the/g—configuration) is hydroxy
or alkanoyloxy, carboxyalkanoyloxy or aroyloxy each of
up to 10 carbon atoms: and R27 (in the & -
configuration) is hydrogen or alkyl, alkenyl or alkynyl
each of up toc & carbon atoms ;

or R17 ana r27 together form oxo (=0);

wherein R18 is alkyl of up to © carbon atoms;

wherein A is straight- or branched- chain alkylene,
alkenylene or alkynylene each of from 3 to 14 carbon
atoms, which may have one or more hydrogen atoms

replaced by fluorine atoms, or has the formula
-aloy-all_
wherein Al and All are each alkylene or alkenylene,

optionally fluorinated, having together a total of 2 to
13 carbon atoms and ¥ is -0-, -S-, -80-, -S0O,-, -CO-

or -NR- wherein R is hydrogen or alkyl of up to 3 carbon

atoms;

or al is alkylene or alkenylene, optiocnally
fluorinated, and all ig a direct link or alkylene or
alkenylene, optionally fluorinated, such that al ana
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11 :
A together have a total of 1 to 12 carbon atoms, and

Y is —-NRCO-, -CONR-, -COO-, -~0CO- or phenylene wherein
R has the meaning stated above;

wherein R~ is hydrogen, or alkyl, alkenyl, cycloalkyl,
halogenoalkyl, carboxyalkyl, alkoxycarbonylalkyl, aryl
or arylalkyl each of up to 10 carbon atoms, or
dialkylaminoalkyl wherein each alkyl is of up to 6

2
carbon atoms, or R 1is joined to R as defined
below;

2 2 12
and wherein X is —-CONR -, —CSNRza, -NR— CO-,
_ NR
12 12 2 12 2
-NR —-(CS-, -NR—CONR -, -NR —C-NR -,

2
-SO_NR - or -CO-;

or, when R 1is not hydrggen._is -0-, ~-NR -,

2 . 1
~-{(NO)R -, =(PO)R -, —-NR -—COO-, -NR-—SOzf,v-S—,

-50- or -302—:

wherein R %s hydrggen or alkyl of up to 6 carbon
atoms, or R and R together form alkylene or
halogenoalkylene such that, with the adjacent nitrogen
atom, the§ form a heterocyclic ring of 5 to 7 ring
atoms, one of which atoms may be a second heterocyclic

atom selected from oxygen, sulphur and nitrogen;

12
wherein R is hydrogen or alkyl of up to 6 carbon
atoms; :

3 22 > I3
and wherein R is hydrogen, c¢yano or nitro;

or a salt thereof when appropriate.

A suitable value for the halogen or alkyl
substituent in ring A is, for example, fluoro, chloro,
bromo, iodo, methyl or ethyl.

' A suitable value for R when it is alkyl,
alkanoyl, alkoxycarbonyl, carboxyalkanoyl or aroyl is,
for example, methyl, ethyl, acetyl, propionyl, butyryl,
pivalyl, decanoyl, isopropoxycarbonyl, succinyl or

3
benzoyl. RY jg5 preferably hydrogen or alkanoyl or

alkoxycarbonyl each of up to 5 carbon atoms.
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A suitable value for R!® when it is alkyl
is, for example, methyl or ethyl. R16 jg preferably
hydrogen.

A suitable value for R!7 when it is
aikanoyldxy, carboxyalkanoyloxy or aroyleoxy is, for
example, acetoxy, propionyloxy, succinyloxy or
benzoyloxy. rR17 jis preferably hydroxy.

A suitable value for R%7 when it is alkyl,
alkenyl or alkynyl is, for éxample, ethyl, vinyl or
ethynyl. rR27 is preferably hydrogen.

A suitable value for R!8 is methyl or ethyl,
especially methyl.

- The group ST- is preferably cestra-1,3,5(10)~
triene—3,l#?—diol,'3—hydroxyééstra—l,3,5(10)—trien—17 -

.one oOr 1}K-ethynyloestra-1,3,5(10)—triene—3;l@5-

diol, all of which bear the -A-X-R! substituent in the
7d-position, or a 3-alkanoyl ester thereof.

One preferred value for the group -A- is a
straight-chain alkylene group of the formula

-(CHy) -
wherein n is an integer of from 3 to 14, especially from
7 to 11, which may have one of the hydrogen atoms )
replaced by fluorine, for example to provide the group
-(CH,)gCHFCH,~. A may also be a branched-chain
alkylene group, for example the group
-(CH,)gCH(CH3)-, or a straight-chain alkenylene
group, for example of the formula

- ( CHz) 2CH=CH( CH2 ) m-

wherein m is an integer from O to 10, especially from 3
to 7.

A second preferred value for the group A is a
group ©f the formula
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1 11
A -Y-A -

wherein A is straight-chain alkylene or alkenylene

each of 2 to 9 carbon atoms, especially alkylene of 4 to

6 carbon>atoms, -Y- 1is p?enylene (ortho, meta- or,
especially, para-) and A is a direct link, ethylene
or vinylene, especially ethylene. ‘

‘ A suiltable value for R wheﬁ it is alkyl,
alkenyl or cycloalkyl'is, for example, methyl, ethyl, n-
propyl. isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl,
t-pentyl, 2,2-dimethylpropyl, l-methylbutyl,
2-methylbutyl, 3-methylbutyl, n-hexyl,
1,1-dimethylbutyl, 1,3- dimethylbutyl, n-heptyl,
n-nonyl, n-decyl, n-undecyl, allyl, cyclopentyl or
cyclohexvyl. L

A suitable value for R when it is aryl or
arylalkyl is, for example, phenyl, 2-ethylphenyl, p-
fluorophenyl, p-chlorophenyl, m-chlorophenyl, p-
cyanophenyl, p-methoxyphenyl, benzyl, X -methylbenzyl, p-
chlorobenzyl, gffluorophénethyl ?r p-chlorophenethyl.

A suitable value for R when it is
halocgenocalkyl, carboxyalkyl, alkoxycarbonylalkyl or
dialkylaminoalkyl is, for example, 2-chloro-2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2,2,3,3,3-penta-
fluoropropyl, 3-chloropropyl, 2,2-difluorobutyl, 4,4,4-
trifluorobutyl, 1H, lH-heptafluorobutyl, 4,4,5,5,5-
pentafluoropentyl, 4,4,5,5.,6,6,6-heptafluorchexyl,
1H, lH-tridecafluoroheptyl, 5-carboxypentyl,
S5-methoxycarbonylpentyl or 3- dimethylamincopropyl.

1 2 A suitable value for the heterocyclic ring
-NR R 1is, for example, pyrrolidino, piperidino, 4-
methylpiperidino, 4-ethylpiperidino, 3-methylpiperidino,
3,3-dimethylpiperidino, 4-chloropiperidino, morpholino
or 4- methylpiperazino.

3 : 2 12
A suitable value for R or R when it is

alkyl is, for example, methyl, ethyl or n-butyl.
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One appropriate salt is an acid-addition salt
of a steroid derivative which possesses an amino
function, for example a compound wherein Y is -NR-, X is
-NR2- orjRl is dialkylaminoalkyl. A suitable acid-
addition salt is, for example, a hydrochloride,

5 hydrobromide, acetate, citrate, oxalate or tartrate.

Another appropriate salt is a base-addition
salt of a steroid derivative which possesses a carboxy
function, for example a compound wherein Rl is

10 carboxyalkyl. A suitable base-addition salt is, for
example, a sodium, potassium, ammonium or
cyclohexylamine salt. '

A preferred stercid derivative of the
inventicon has the formula:- 7

15 /

HO

| -
ST A x-'

wherein Ri? is hydroxy and rR27 is hydrogen or
ethynyl, or rR17 ana r27 together form oxo;
wherein -A- is —(CHZ)n-, wherein n is an integer
from 3 to 14, especially from 7 to 11, or -A- is

7
7 —— (CHy ) -
20 —(caz)m’//:/ _
wherein m is an integer from 2 to 2, especially from 4
to 6, and p is 0 to 2, especially O or 2;
wherein R! is alkyl, fluorocalkyl or cycloalkyl each of
up to 10 carbon atoms, or phenyl, chlorophenyl or
25 - benzyl, or is linked to R2 as stated below;
wherein X is -CONR?-, -NR!2co-, -s-, -50- or -SO,-,

wherein R? is hydrogén or alkyl of up to 3 carbon
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atoms or together with Rl fogms alkylene of 5 or ©
carbon atoms, and wherein R is hydrogen or alkyl of
up to 3 carbon atoms.

A particularly preferred steroid derivative of
the invention has the last-mentioned formula wherein the
number of carbon atoms in the two groups A and R1 adds
up to between 12 and 16, inclusive, especially 14 if
neither Rl nor A contains a phenyl or phenylene group,
and 16 if there is a phenylene group in -A- or a phenyl
group in Rl.

Specific steroid derivatives of the invention
are hereinafter described in the Examples. OfAthese,
particularly preferred compounds are:

N-n-butyl-N-methyl-, N-2,2,3,3,4,4,4-
heptafluorobutyl-N-methyl- and N, N-(3-
methylpentamethylene)-11-(3,178-dihydroxyocestra-
1,3,5(10)-trien-74 -yl )undecamide;

N-n-butyl- and N-2,2,3,3,4,4,4-
heptafluorobutyl-3-p-L4-(3,174-dihydroxyocestra-
1,3,5(10)-trien-7<-yl)butyll]lphenylpropionamide;

‘ 74 -{10-p-chlorophenylthiodecyl)-, 7¥-{(10-p-
chlorophenylsulphinyldecyl)—-, 7X-[9-(4,4,5,5,5-penta-
fluoropentylsulphonyl)nonyl]-, 7x-[10~-(4,4,4-
trifluorobutylsulphinyl)-decyll]l- and 7¢x-[10~(p-chloro-
benzylsulphonyl)decylloestra- 1,3,5(10)-triene- 3,173~
diol; and

74 ~{9-n~heptylsulphinylnonyl)oestra-1,3,5(10)-
triene-3,174 -diol. .

A preferred process for the manufacture of a
steroid derivative of the invention wherein X has the
formula -CONR -, —-CSNR - or -SOZNRZ— comprisis L
the reaction of a compound of the formula ST -A-Z .

wherein A has the meaning stated above, wherein STl

either has the same meaning as stated above for ST, or
is an egquivalent 7X-linked steroid nucleus which bears
one or more protecting groups for functional

derivatives, and wherein Zl is an activated group
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derived from a carboxylic, thiocarboxylic or sulphonic
acid, with an amine of the formula HNR R , wherein

R and R have the meanings stated above,

whereafter any protecting group in STl is removed by
conventional means. ‘

A suitable activated group Zl is, for
example, a mixed anhydride, for example an anhydride
formed by reaction of the acid with a chloroformate such
as isobutyl chloroformate.

A suitable protecting group in STl is, for
example, an alkXxyl or aralkyl ether, for example the
methyl or benzyl ether, of the 3-hydroxy function, or a
tetrahydropyranyl ether of the 178~ hydroxy function.

A preferred process for the manufacture of a
steroid drivative of the invention wherein X has the
formula -CO- comprises the reaction of an acid of the
formula STl-A—COOH, wherein ST and A have thé
meanings stated above, with anlorgapometallic compound
of the formula R -M, wherein R has the meaning
stated above and M is a metal group, for example the
lithium group, whereafter any protecting group in ST
is removed by conventional means. '

A preferred process for the manufacture of a
steroid derivative of the invention wherein X has the
formula -S-, -0O-, —NRz- cr-(PO)RZ-comprises the
reaction of a compound of the formula ST -A-Z ,
wherein STl and A have the meanings stated above and
wherein Z is a dis laceabli 3roup, with a compound of
the formula R SH, R OH, HNR R or rR}R2p-CgHg
wherein R and R have the meanings s%ated above,
whereafter any protecting group in ST 1is removed by
conventional means, and whereafter a phosphonium salt is
hydrolysed to the phosphinyl compound.

. 2
A suitable value for % is, for example, a

halogen atom or a sulphonyloxy group, for example the
methanesulphonyloxy or toluene-p-sulphonyloxy group.

A preferred process for the manufacture of a
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steroid derivative of the invention wherein X has the

12 12 12 2
formula EgR CO-, -NR CS-, -NR CONR -,

i2
-NR

the reaction of a comgound of the formula STl-A—NHRlz,

NR

2

} 12 12 .
—-C-NR -,-NR COO- or -NR 802— comprises

1 1
wherein ST , A and R have the meanings stated

above,

with an acylating agent derived from an acid of

1 1
the formula R COOH, R CSOH, R OCOCH or

R 8020H; or, for the manufacture of a urea, with an

isocyanate of the formula R NCO; or, for the

manufacture of a guanidine, with a cyanamide of the

formuia R NR -CN, whereafter any protecting group

in ST

is removed by conventional means.

A suitable acylating agent is, for example, an

acyl chloride or acyl anhydride.

The starting materials for use in all the

abovementioned processes may be obtained by reacting a

steroid derivative of the formula

3
g RO
- i
s g YR
, 3 -
o 4/44 <
is
wherein R ag? R have the meanings stated above
and wherein R is an acyl group, £for example the

acetyl group, with a compound of the formula

CHq
2 s
CHj

2
wherein A either has the same meaning as stated above

for A,

. 2
or wherein -A _CH2_ has the same meaning as

stated above for A;
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separating the iscomers at the 7-position of the steroid
nucleus to provide the 7¢-isomer:; hydrolysing off the
dimethyl-t-butylsilyl protecting grodp: and converting
the steroidal part of the molecule to the required
structure by conventional reactions. The intermediate

product obtained, which has the formula:=-
sTt-a2-CH,0H

wherein ST! has the meaning stated above, may be
oxidised to the corresponding carboxylic acid of the
formula ST1-A2-CooH which provides the starting
material for the first or second process of the
invention described above:

or it may be converted into a compound of the formula
STl—Az-Cﬁzz2 by reaction with a halogenating

agent or a sulphonylating agent to provide the starting
material for the third process of the invention
described above.

The starting material for the fourth process
<of the invention described above may be obtained by
using the third process of the invention described
above except that an amine of the formula RlzNﬁz is
used in place of an amine of the formula HNRIRZ.

The intermediate of the formula

'STl—Az-CH20H may be oxidised to an aldehyde of the

formula ST1-AZ2-CHO which may then be used, by
reaction with an appropriately-substituted hydrocarbyl-
triphenylphosphonium salt or hydrocarbyltriethyl-
phosphonate, to prepare a starting material wherein -A-
is alkenylene.

v An alternative process for the manufacture of
a steroid derivative of the invention wherein -A- is
alkenylene of the formula -a3_cu=cH-A%- comprises

the reaction of a compound of the formula:-
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stl-a3cHo

wherein ST! and A3 have the meahings stated above,

with a triphenylphosphonium salt of the formula:-
Rlx-a%-cH,-P*(Ph); Q@ ~

wherein R!, X and A% have the meanings stated above
and wherein 0 -~ 1is an anion, for example the bromide
ion.
The reaction may be carried out in solution in
dimethyl sulphoxide in the presence of dimsyl sodium.
The sterocidal aldehyde starting material when
-a3- is -a2%- as defined above may be obtained by
oxidation of the corresponding alcohol as described
above. The steroidal aldehyde starting material wherein
—A3— is a direct link may be obtained from the 3-keto-
A%%_inital steroidal starting material described
above by reaction with cyanide to give the 3—keto-4>4—
Tl{—cyano compound, aromatisation, suitable protection and
then reduction of the cyano group to the formyl group.
The phosphonium starting material may be
obtained by reaction of triphenylphosphine with a
bromide of the formula

Rl—x—A4—CH23r.

A steroid derivative of the invention wherein
ST is a lﬁﬁ—hydroxy-steroid derivative may be converted
by conventional reactions into the corresponding 17-
keto steroid derivative, and thence to the corresponding
l26—hydroxy—l?&—hydrocarbyl steroid derivative (that
ié,a steroid derivative of the invention wherein R27
is alkyl, alkenyl or alkynyl). Similarly, a steroid
derivative of the invention wherein R3 and/or r17
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are other than hydrogen may be obtained from the
corresponding compounds wherein R and/or R are
hydrogen by conventional etherification or
esterification processes, and these may also be used in
reverse to prepare the corresponding hydroxy compounds.

A steroid derivative of the invention wherein
A is alkenylene may be hydrogenated to provide the
corresponding compound wherein A is alkylene.

A steroid derivative of the invention wherein
-X- is -CH2NR - or -NRZCHz— may be obtained by
the reduction, for example with borane, of the
corgesponding pompound wherein -X- is -CONR - or
-NR CO-. '

A steroid derivative of the invention wherein

-X- is -CSNH- or -NHCS- may be obtained by the reaction

of the corresponding compound wherein X is -CONH- or

-NHCO~ with 2,4-bis-(4-methoxyphenyl)-1,3-dithia-2,4-
diphosphetane—-2,4-disulphide.

A steroid derivative of the invention wherein
X is -(NO)R2, -SO- or -SO - may be obtained by the
oxidation of the correspogding compound wherein X is
-NR%- or -S-. The conditions for the oxidation will be
chosen to provide the desired product; for example
agqueous sodium metaperiodate will oxidise the sulphur
group to sulphinyl, and m-chloroperbenzoic acid in
chloroform solution will oxidise the sulphur group to
sulphonyl or the amine to its oxide.

As stated above, a steroid derivative of the
invention possesses antioestrogenic activity. This may
be demonstrated by its effect in antagonising the
increase in weight of the uterus of an immature female
rat produced by administering ocestradiol benzoate to
said rat. Thus, when a steroid derivative of the
invention and oestradiol benzocate are co-administered

for 3 days to such a rat, a smaller increase in uterine
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- 13 -

weight is produced than the substantial increase
which would be produced by the administration of
oestradiol benzoate without the sterocid derivative of
the invention.

In particular, a preferred stercid derivative
of the invention produces an anticestrogenic effect at a
dose which produces no partial agonist effect, unlike
the known antiocestrogens tamoxifen and clomiphene. When
a preferred steroid is coadministered with cestradiol
benzoate to a rat as described above, no increase in
uterine weight whatscever is observed at a suitable
dose.

A compound with the above pharmacological
properties is of value in the treatment of the same
conditions in which tamoxifen is beneficial, in
particular, in the treatment of anovulatory infertility
and in the treatment of breast tumours. It is also of
value in the treatment of menstrual disorders.

When used to produce an anti-ocestrogenic
effect in warm-blooded animals, a typical daily dose is
from 0.1 to 25 mg/kg. administered orally or by
injection. 1In man this is equivalent to an oral dose of
from 5 to 1250 mg./day. A stercid derivative of the
invention is most conveniently administered to man in
the form of a pharmaceutical'composition.

According to a further feature of the
invention, there is provided a pharmaceutical
composition comprising a steroid derivative of the
invention together wih a pharmaceutically acceptable
diluent or carrier.

The composition may be in a form suitable for
oral or parenteral administration. A tablet or capsule
is a particularly convenient form for oral
administration and such a composition may be made by
conventional methods and contain conventional
excipients. Thus a tablet could contain diluents, for
example mannitol or maize starch, disintegrating agents,

for example alginic acid, binding agents, for example
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methyl-cellulose, and lubricating agents, for example
magnesium stearate. 7

The composition may contain, in addition to
the steroid derivative of the invention, one or more
antian&rogenic agents or antiprogestational agents.

A composition for oral administration may
conveniently contain from 5 to 500 mg. of a steroid
derivative of the invention.

The invention is illustrated but not limited
by the following Examples:-

Example 1

N-Methylmorpholine (0.24 ml.) and isobutyl
chloroformate (0.288 ml.) were successively added to a.
stirred solution of 11—(1zﬂ—acetoxy—3—benzoyloxyoestra-
1,3,5(10)-trien—-74-yl)undecanoic acid (1.0 g.) in
methylene chloride (17 ml.) which was cooled to -10°C.,
and after 30 minutes n-butylamine (0.29 ml.) was added
and the mixture was stirred at laboratory temperature
for 15 minutes. Saturated aqueocus sodium bicarbonate
solution {20 ml.) was added and the mixture was
extracted four times with methylene chloride (50 ml.each
time). The combined extracts were washed with water (10
ml.), dried and evaporated to drynéss. There was thus
obtained as residue ll—(l]ﬂ-acetoxy—3—benzoyloxy—§—n-
butyloestra—l,3,5(10)—trien-?d@yl)undecanamide as an
oil.

Aqueous N~sodium hydroxide solution (8 ml.)
was added to a stirred solution of the above amide
(1.06 g.} in a mixture of methanol (16 ml.) and tetra-
hydrofuran (8 ml.) and the mixture was stirred at
laboratory temperature for 18 hours, neutralised with
aqueous N-hydrochloric acid and the organic solvents
were removed by evaporation. Water {40 ml.) was added
and the mixture was extracted four times with methylene
chloride (60 ml. each time). The combined extracts were
washed with water (10 ml.), dried and evaporated to

dryness and the residue was purified by chromatography
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on a silica gel (Merck Kieselgel 60) column using a
13:7 v/v mixture of ethyl acetate and toluene as
eluant. There was thus obtained §—n-butyl-ll—(3,lzﬂ-
dihydroxyoestra-1,3,5(10)trien-7«d~yl)undecanamide as an
0il which was characterised by the following data:-

Proton magnetic resonance spectrum (in CDCl3)

shift (§) Type of peak No of protons Assignment
7.16 multiplet 1 ) aromatic
) protons at
6.65 " 2 ) positions
Y 1, 2 and 4
3.7 1 position 17
3.28 quattet -2 —CHz—adfacent
to -CO-
0.90 triplet ) 3 —CH3 in
n-butyl
.78 singlet 3 position 18

Mass Spectrum

+
M = 511.4039 (C__H__O N requires 511.4024)
33 53 3

M - H 0 = 493
2
M - (CH CONHC H ) = 397
2 4 9

Thin layer chromatography (silica gel plates using a

7.3 v/v mixture of ethyl acetate and toluene)
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The 11-(17ﬂ—acetoxy—3-benzoyloxyoestra—
1,3,5(10)-trien-7«{-yl)-undecanoic acid used as starting
material was obtained as follows:-

A solution of dimethyl-t-butylsilyl chloride
{37.3 g.) in tetrahydrofuran (40 ml.) was added to a
solution of ll-bromoundecanol (50.18 g.) and imidazole
(28.95 g.) in tetrahydrofuran (120 ml.) and the mixture
was kept at laboratory temperature for 1.75 hours, diluted
with diethyl ether (300 ml.) and filtered. The filtrate
was evaporated to dryness anéd the residue purified by
chromatography on silica gel using a 4:1 v/v mixture of
petroleum ether {(b.p. 60-80°C.) and toluene as eluant.

A solution of the ll-(dimethyl-t-
butylsilyloxy)undecyl bromide thus obtained (73.1 g.) in
tetrahydrofuran (200 ml.) was added during 2 hours to a
stirred suspension of magnesium turnings (4.8 g.) in
tetrahydrofuran (20 ml.) under normal conditions for
preparation of a Grignard reagent, and the mixture was
heated under reflux for 2 hours, diluted with
tetrahydrofuran (100 ml.) and cooled to -30°C. Cuprous
iodide (19.05 g., dried at 100°C. immediately before use)
was added, the mixture was vigorously stirred for 10
minutes and a solution of 6-dehyro-19-nortestosterone
acetate (15.48 g.) in tetrahydrofuran (50 ml.) was added.
The mixture was stirred for 40 minutes, acetic acid
(12 ml.) was added and the mixture was evaporated to
dryness. Water (150 ml.) was added to the residue, and
the mixture was extracted four times with diethyl ether
{300 ml. each time). The combined extracts were washed
with water (50 ml.), dried and evaporated to dryness, and
the residue was purified by chromatography on a silica gel
column using a 24:1 v/v mixture of toluene and ethyl

acetate as eluant.
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A mixture of l?ﬁ—acetoxy—}z-{11—(dimethyl—t—
butylsilyloxy)undecyl]oestr-4-ene-3-one thus obtained
(11.2 g.), acetic acid (62 ml.), water (31 ml.) and
tetrahydrofuran (56 ml.) was stirred at 50°C. for 2.75
hours and was then evaporated to dryness. A solution of
the residue in pyridine (56 ml.) and acetic anhydride

(28 ml.) was kept at laboratory temperature for 18 hours,

_coocled to 0°C., water (10 ml.) was added and the mixture

was stirred for 45 minutes and then evaporated to dryness.
The residue was dissolved in diethyl ether (400 ml.) and
the solution was washed with saturated aqueous sodium
bicarbonate solution (20 ml.) and then with water

(20 ml.), dried and-evaporated to drvyness.

A solution of the lagfacetoxy—Zt-(ll-acetoxy—
undecyl)oestr-4-ene-3-one thus obtained (8.98 g.) in
acetonitrile (50 ml.) was added rapidly to a vigorously
stirred suspension of cupric bromide (7.75 g.) and lithium
bromide (1.52 g.) in acetonitrile (120 ml.) which was
heated under reflux under an atmosphere of argon, and the
mixture was stirred and heated for 30 minutes and then
cooled. Saturated aqueous sodium bicarbonate solution
(200 ml.) was added and the mixture was extracted four
times with ethyl acetate (200 ml. each time). The
combined extracts were washed with water (50 ml.), dried
and evaporated to dryness, and the residue‘was purified by
chromatography on a silica gel column using a 9:1 v/v
mixture of toluene and ethyl acetate as eluant.

Aqueous N-sodium hydroxide solution (8 ml.)
was added to a stirred solution of the l@G-acetoxy-7x—(ll—
acetoxyundecyl)oestra—l,3,5(10)—trien—3—ol thus obtained
(2.8 g.) in methanol (54 ml.) and the mixture was stirred
at iaboratory temperature for 70 minutes, neutralised with
aqueous N-~hydrochloric acid and the methanol was removed
by evaporation. The residue was extracted four times with

ethyl acetate (60 ml. each time) and the combined extracts
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were washed with water (20 ml.), dried and evaporated to

dryness. The residue was purified by chromatography on a
silica gel column using a 7:3 v/v mixture of toluene and
ethyl acetate as eluant.

Agqueous N-sodium hydroxide scolution (6 ml.)
and benzoyl chloride (0.93 ml.) were added to a stirred
solution of the 1@5—acetoxy—7d-(1l-hydroxy-undecyl)oestra—
1,3,5(10)-trien-3-0l thus obtained (1.94 g.) in acetone
{20 ml.) which was cooled to 0°C., and the mixture was
stirred for 20 minutes and then poured into a mixture of
ice-water (200 ml.) and saturated agueous sodium
bicarbonate sclution (50 ml.). The mixture was extracted
four times with diethyl ether (120 ml. each time) and the
combined extracts were washed twice with saturated aqueous
sodium bicarbonate solution (15 ml. each time) and then
with water (20 ml.), dried and evaporated to dryness. The
residue was purified by chromatography on a silica gel
column using a 7:3 v/v mixture of toluene and ethyl

acetate as eluant.

Jones's reagent (8N-chromic acid solution,

2.3 ml.) was added to a solution of the lﬂa—acetoxyf3-

benzoyloxy-7¢d-(ll-nydroxyundecyl)oestra-1,3,5(10)-triene
thus obtained (2.17 g.) in acetone (37 ml.) which was
cooled to 0°C. After 15 minutes isopropanol (0.5 ml.) was
added and the mixture was evaporated to dryness. Water
(40 ml.) was added and the mixture was extracted three
times with methylene chloride (60 ml. each time). The
combined extracts were washed twice with water (10 ml.
each time), dried and evaporated to dryness, and the
residue was purified by chromatography on a silica gel
column using a 7:3 v/v mixture of toluene and ethyl
acetate as eluant. There was thus obtained 11-(1?3-
acetoxy-3-benzoyloxyoestra-1,3,5(10)-trien-7-yl)-
undecanocic acid.
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Example 2

The process described in Example 1 was
repeated using the appropriate amine in place of n-
butylamine. There were thus obtained the compounds
described in the following table, all of which were oils

the structures of which were confirmed by proton magnetic

resonance and mass spectroscopy:-—

oH

“(eH,) CONR R’

T H Z
R ; R

PR
R A

SRRSO FERNPRROPY

;ethyl
in—propyl
?isopropyl
fisobutyl
t-butyl
3-methylbutyl
:l-methylbutyl
f2-methylbutyl
2,2~-dimethylpropyl
n-hexyl
1,1~-dimethylbutyl
'1,3-dimethylbutyl
cyclohexyl
"2,2,2-trifluorocethyl
§2,2,3,3,4,4,4-heptafluorobutyl»
‘2,2~-difluorobutyl

o< T R v B v v« R« O« -« s o S e S o

3-chloropropyl
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rl RZ ’
phenyl , H
4-methoxyphenyl é H
4—~chlorophenyl : H +
4-cyanophenyl g H
2-ethylphenyl ? H
benzyl H
l-phenylethyl H
S-carboxypentyl H * %
3-dimethylaminopropyl : H
‘n—butyl ; methyl
;2,2—dimethylpropyl ; methyl
¢ 2-methylbutyl : methyl
3n—hexyl % methyl
;2,2,3,3,3—pentafluoropropyl E methyl
. 2,2-difluorobutyl | methyl
4,4.4-trif1uorobutyl é methyl -
.2,2,3,3,4,4,4-heptafluorobutyl | methyl + ;
Ebenzyl i methyl i
n-butyl ; ethyl :
. n-butyl . n-butyl :
:2,2,2-trifluoroethyl - n-butyl ;
-{CH ) ~- ' :
: -{CH ) -é—%cn ) - t
: 221 22 ;
: CH, |
? ~(CH ) CH(CH ) - + ;
. 2 21 2 2 ;
CH i
; -CcH CH(gH ) - + :
§ 2éa 2 3 ;
j ~(CHy ) 5CHCL (CHy) 5~ | | g '
; —(CHz)g?H(CHz)z- i
! CaHg | .
- >
—(CH2)3?-CH2’ %
CHy J
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* A solution of ammonia in tetrahydrofuran was used as

starting material.

** Methyl 6-—aminochexancate was used as starting material,
the methyl ester being hydrolysed during the second stage
of the process.

In some cases {(indicated + in the above table)
the undecanoic acid used as starting material was the 3-
hydroxy- rather than the 3-benzoyloxy-compound, which was
prepared by a shortened route as follows:-—

The lzg—acetoxy—ii—(ll—acetoxyundecyl)oestr—4-
ene-3-one, prepared as described in the 5th paragraph of
Example 1, was hydrolysed to the corresponding 11l-
hydroxyundecyl compound as described in the 7th paragraph
of Example 1, and this product was purified by
chromatography on a silica gel column using a 3:2 v/v
mixture of toluene and ethyl acetate as eluant. It was
then oxidised to the corresponding undecanoic acid as
described in the 9th paragraph of Example 1, and this
product was purified by chromatography on a silica gel
column using a 19:1 v/v mixture of methylene chloride and
methanol as eluant. The undecanocic acid was aromatised as
described in the 6th paragraph of Example 1, except that
the pH of the reaction mixture was adjusted to 3 before
extraction into ethyl acetate. The product was purified
by chromatography on a silica gel column using a 3:1 v/v
mixture of diethyl ether and petroleum ether (b.p. 60-
80°C.) as eluant. There was thus obtained, as an oil, 11-
(173-acetoxy-3-hydroxyoestra-1,3,5(10)-trien-7«-
v1l)undecanoic acid.

Example 3

The process described in Example 1 was repeated
except that the appropriate (1;5-acetoxy—3—hydroxy-oestra—
1,3,5-(10)trien-7«-yl)alkenoic acid and the appropriate
amine were used as starting materials. There were thus

obtained the compounds described in the following table,
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all of which were oils the structures of which were
confirmed by proton magnetic resonance and mass

spectroscopy: -

m rl | R2
-

3 n-butyl H

3 n-heptyl H

3 n-heptyl methyl
5 n-butyl H

5 n-pentyl H

8 . ethyl H

8 n-butyl H

10 methyl methyl

The initial compounds obtained are (174 -acetoxy-
3-isobutyloxycarbonyloestra-1,3,5(10)-trien-74-yl)-
alkenamides, the hydroxy group at the 3-position being
converted into the carbonate during the first stage of the
amide-forming reaction by the isobutyl chloroformate.

The alkenoic acids used as starting materials
were prepared by a process exemplified by the following
preparation of 8-(1@8-acetoxy—3—hydroxy—oestra—1,3,5(10)—
trien-7¥X-yl)octa-5-enoic acid:-

The process described in the first paragraph of

Example 1 relating to the preparation of starting
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materials was repeated except that dimethyl-t-butylsilyl
chloride was reacted with 3-bromopropanol instead of 11l-
bromoundecanol. The Grignard reagent from this was
reacted with 6~-dehydro-~l19-nortestosterone, and the
sequence of reactions described in the succeeding five
paragraphs of Example 1 was repeated. There was thus
obtained 1%@—acetoxy—3—benzoyloxy—7d—(3—hydroxypropyl)—
oestra-1,3,5(10)-triene.

Pyridinium chlorochromate (0.427 g.) was added
to a stirred solution of this ocestratriene {0.629 g.) in
methylene chloride (13 m.) and the mixture was stirred for
2 hours, diluted with diethyl ether (50 ml.) and filtered
through a filter-aid. The filtrate was evaporated to
dryness and the residue was purified by chromatography on
a silica gel column using a 19:1 v/v mixture of toluene
and ethyl acetate as eluant. There was thus obtained 3-
(17ﬁ—acetoxy—3—ben20yloxyoestra—l,3,5(10)—trien—IX—
vyl)propionaldehyde.

Finely powdered (4-
carboxybutyl)triphenylphosphonium bromide (1.4 g.) was
degassed by heating in vacuo at 100°C. for 1 hour and was
then dissoclved in dimethyl-sulphoxide (5 ml.) under an
atmosphere of a nitrogen. A 2-molar solution of
methanesulphinylmethyl sodium in dimethyl sulphoxide
{3.8 ml.) was added dropwise, and a solution of the above
aldehyde {0.25 g.) in toluene (2 ml.) was then added. The
mixture was stirred for 1 hour and then evaporated to
dryness under reduced pressure at a temperature not
exceeding 40°C{ The residue was shaken with water (5 ml.)
and diethyl ether (10 ml.) and the aqueous solution was
separated, acidified to pH 3.5 with agqueous 2N-oxalic acid
solution and extracted four times with ethyl acetate (10
ml. each time). The combined extracts were washed with
water, dried and evaporated to dryness and the residue was

purified by chromatography on a silica gel column using a
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1:1 v/v mixture of toluene and ethyl acetate as eluant.
There was thus obtained 8-(17f4-acetoxy-3-hydroxyocestra-
1,3,5-(10)-trien-7&~-yl)octa~5-enoic acid.

The corresponding deca-7-enoic, trideca-10-enoic
and pentadeca-l2-enoic acids were obtained by using (6-
carboxyhexyl)- , (9-carboxynonyl)- or (ll-carboxyundecyl)-
triphenylphosphonium bromide in place of (4-carboxybutyl)-
triphenylphosphonium bromide.

Example 4

5% Palladium-on-charcoal catalyst (0.025 g.) was
added to a solution of N-n-butyl-8-(3,1745-dihydroxy-
ocestra-1,3,5(10)~trien-7%~yl)oct-5-enamide {(Example 3:
0.05 g.) in ethyl acetate (2.5 ml.) and the mixture was
stirred at laboratory temperature under an atmosphere of
hydrogen for 1 hour and then filtered. The filtrate was
evaporated to dryness and there was thus obtained as oily
residue §—n-butyl—8—(3,lZﬁ—dihydroxyoestra—l,3,5(10)—
trien-7¥-yl)octanamide, the structure of which was
confirmed by spectroscopic means.

The process described above was repeated using
the appropriate alkenamide described in Example 3 and
there were thus obtained as oils the compounds described
in the following table, the structures of all of which

were confirmed by spectroscopic means;

4 N ! 2
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n rR1 R2

7 n-heptyl H

7 n-heptyl methyl n
9 n-butyl H

9 n-pentyl H )
12 ethyl H

12 n-butyl H

14 methyl methyl

Example 5

The process described in Example 1 was
repeated except that either 3, 173-dihydroxyocestra-
1,3,5(10)-trien-7<-yl)pent-2-encic acid or 3,174-
dihydroxyoestra-1,3,5(10)-trien-7<-yl)pentanoic acid,
and the appropriate amine, were used as starting
materials. There were thus obtained as oils the
compounds described in the following tables, the
structures of which were confirmed by proton magnetic

resonace and mass spectoscopy.

TABLE I

2 t 2
HZ\_;Z—A——CONR R

=
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a2 rl R2
-CH4CH, - n-decyl H
-CH,CH, - n-decyl methyl
~-CH=CH- n-decyl H
TABLE 2 -

OH

NN 2
HO (cuz}q CONR —A-CONR R
R a rl R2 '
H CH, n-heptyl H
H (CHy) 5 n-hexyl H
H (CH2)3 n-hexyl H
methyl - (CHy)4 n-hexyl H
methyl (CH5) 4 n-hexyl methyl

The pentenoic and pentanocic acids used as
starting materials were obtained as follows:-

Sodium hydride (0.069 g.) was added to a
stirred solution of triethylphosphonocacetate (0.413 g.)
in tetrahydrofuran (10 ml.) which was maintained at
0°C., and the mixture was stirred at that temperature
for 1 hour. A solution of 3-(174-acetoxy-3-
benzoyloxyoestra-1,3,5(10)-trien-7« -yl)propicnaldehyde
(Example 3, second paragraph relating to preparation of
starting materials, 0.25 g.) in tetrahydrofuran (5 ml.)
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was added and the mixture was stirréd at laboratory
temperature for 30 minutes, neutralised with acetic acid
and evaporated to dryness. The residue was shaken with
water (15 ml.), the mixture was extracted three times
with ethyl acetate (30 ml. each time) and the combined
extracts were washed with water, dried and evaporated to
dryness. There was thus obtained as residue ethyl 5—(135_
acetoxy-3~-benzoyloxy-oestra-1,3,5(10-trien-7¢~-yl)pent-
2-enoate. Part of this was hydrolysed to the
corresponding pent-2-encic acid with agqueocus sodium
hydroxide solution for use as one starting material,and
part of it was hydrogenated by a similar process to that
described in Example 4, and the ethyl 5—(l@g-acetoxy—3—
benzoyloxyoestra-1,3,5-(10)~trien-7«~yl)}pentanoate thus
obtained was hydrolysed to the corresponding
dihydroxypentancic acid with aqueous sodium hydroxide
solution for use as the other starting material.

The amidoalkylamines used as starting
materials for the compounds described in Table 2 were
obtained as follows:-

N-n-Hexyl-4-methylaminobutyramide

A solution of l-methylpyrrolidin-2-one (5 g.)
in aqueous 6N-sodium hydroxide solution (50 ml.)
containing methanol (0.1 ml.) was heated under reflux
for 3 hours, cooled to 0°C. and benzyl chloroformate
(9.5 g.) was added dropwise. The mixture was kept at
0°C. for 12 hours and then poured onto a mixture of
egqual volumes of ice and concentrated agueous
hydrochloric acid. The mixture was extracted with
ethyl acetate and the extract was washed with water,
dried and evaporated to dryness.

Triethylamine (3.7 ml.) and ethyl
chlorcformate (2.5 ml.) were successively added to a
stirred solution of the 4-(N-benzyloxycarbonyl-N-

methylamino)butyric acid thus obtained (6.0 g.) in ethyl
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acetate (100 ml.)} which was cooled to -20°C., and the
mixture was stirred at that temperature for 15 minutes.
A solution of n-hexylamine (3.2 ml.) in ethyl acetate
(30 ml.) was added and the mixture was allowed to warm
up to laboratory temperature and stirred at that
temperature for 16 hours, then washed successively with
dilute aqueous hydrochloric acid, saturated agueous
sodium bicarbonate solution and saturated aqueous sodium
chloride solution, dried and evaporated to dryness.

A solution of the 4-(N-benzyloxycarbonyl-N-
methylamino)-N-n-hexylbutyramide thus obtained (6.6 g.)
in ethanol (100 ml.)}) was shaken with hydrogen in the
presence of a 10% palladium-on-charcoal catalysi
(0.6 g.) for 18 hours, filtered and evaporated to
dryness. There was thus obtained as residual oil N-n-
hexyl-4-methylaminobutyramide.
N-n-Hexyl-N-methyl-4-methylaminobutyramide

As above but using N-n-hexyl-N-methylamine in
place of n-hexylamine.

Glycine N-n-heptylamide

As above from glycine and benzyl chloroformate
(N-benzyloxycarbonylglycine has m.p. 119-121°C.), then

triethylamine, ethyl chloroformate and n-heptylamine.

f-Alanine N-n-hexylamide

As above using(4—alanine in place of glycine
and n-hexylamine in place of n-heptylamine.

N—-n-hexyl-4-aminobutyramide

. As above using 4-aminobutyric acid in place of
glycine and n~hexylamine in place of n-heptylamine.
Example 6

N-Methylmorpholine (0.028 ml.) and isobutyl
chloroformate (0.038 ml.) were successively added to a

stirred solution of 11—(3—benzyloxyélW6-hydroxyoestra-

'1,3,5{(10)~trien-7&-yl)undec-10-enocic acid (0.109 g.) in

tetrahydrofuran (3 ml.) which was cooled to -10°C. The

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 229



10

15

20

25

30

- 29 - 0138504

mixture was stirred at -10°C. for 30 minutes, N-methyl-
isobutylamine (0.05 ml.) was added and the mixture was
stirred at laboratory temperature for 2 hours.
Saturated agueous sodium bicarbonate solution (5 ml.)
was added and the mixture was extracted 3 times with
methylene chloride (10 ml. each time). ~The combined
extracts were washed with water (2 ml.), dried and
evaporated to dryness, and there was thus obtained as
©ily residue N-isobutyl-N-methyl-1ll-{(3-benzyloxy-17g-
hydroxyoestra-1,3,5(10)-trien-7K-yl)undec~-10-enamide.

A 10% palladium-on-charccal catalyst
(0.03g.) was added to a solution of the above compound
(0.105 g.) in ethyl acetate {10 ml.) and the mixture was
stirred at laboratory temperature under an atmosphere of
hydrogen for 5 hours, and then filtered. The filtrate
was evaporated to dryness and there was thus obtained as
oily residue g—isobutyl-g—methyl—ll-(3,lZB-
dihydroxyoestra-1,3,5(10)-trien-7«-yl)undecanamide, the
structure of which was confirmed by proton magnetic
resonance spectroscopy and elemental analysis.

The undecenoic acid used as starting material
was obtained as follows:-

Diethyl aluminium cyanide (100 ml. of a 1.2
molar solution in toluene) was added to a stirred
solution of 6~dehydro-19-nortestosterone acetate (9 g.)
in tetrahydrofuran {400 ml.) and the mixture was stirred
at laboratory temperature for 1 hour and then poured
into a mixture of ice (1000 ml.) and agueous 2N-sodium
hydroxide solution (500 m.). The mixture was extracted
3 times with methylene chloride (300 ml. each time) and
the combined extracts were washed with water (100 ml.),
dried and evaporated to dryness. The residue was
stirred with petroleum ether (b.p. 40-60°C.; 100 ml.)
and there was thus obtained lﬁ3—acetoxy-7x—cyano—oestr—
4-ene-3-one, m.p. 183-186°C.
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A solution of the above compound (3.38 g.) in
acetonitrile (15 ml.) was added rapidly to a vigorously
stirred suspension of cupric bromide (4.46 g.) and
lithium bromide (0.85 g.) in acetonitrile (30 ml.) which
was heated under reflux under an atmosphere of argon.

The mixture was stirred and heated under reflux for 10

minutes and then coocled, and saturated agueous sodium

bicarbonate solution (50 ml.) was added. The mixture

was extracted 3 times with ethyl acetate (50 ml. each
time) and the combined extracts were washed with water
(20 ml.), dried and evaporated to dryness. The residue
was purified by chromatography on a silica gel column
using a 17:3 v/v mixture of toluene and ethyl acetate as
eluant, and there was thus obtained l@g—acetoxy-7d-
cyanooestra-1,3,5(10)-trien-3-0l. Early fractions
eluted from the column contained lZ&—acetoxy—G—bromo—?d—
cyano-oestra-1,3,5(10)-trien-3-o0l which was used in
Example 22.

A stirred mixture of the above compound
(0.69 g.), benzyl bromide (0.29 ml.}, potassium
carbonate (0-3?5 g.) and acetone (20 ml.) was heated
under reflux for 16 hours, cooled and filtered and the
filtrate was evaporated to dryness. The residue was
purified by chromatography on a silica gel column using
a 9:1 v/v mixture of toluene and ethyl acetate as
eluant, and there was thus obtained lﬂﬂ—acetoxy-3-
benzyloxy-?d?cyano-oestra-l,3,5(10)—triene.

Diisobutyl aluminium hydride (3.1 ml. of a 1.5

"molar solution in toluene) was added to a stirred

solution of the above compound (0.68 g.) in toluene

(10 ml.) and the mixture was stirred at laboratory
temperature for 150 minutes. Methanol (2 ml.) and then
agqueous 2N-hydrochloric acid (5 ml.) were added and the
mixture was stirred for 15 minutes and then extracted
three times with ethyl acetate (10 ml. each time). The

combined extracts were washed with water (S ml.), dried
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and evaporated to dryness. The residue was purified by
chroﬁatography on a silica gel column using a 4:1 v/v
mixture. of toluene and ethyl acetate as eluant. There
was thus obtained 3-benzyloxy—lyz—hydroxyoestra— '
1,3,5(10)-triene-7«<~carboxaldehyde.

Dimsyl sodium (4 ml. of a 2-molar solution in
dimethyl sulphoxide) was added dropwise to a solution of
finely powdered (9-carboxynonyl)triphenylphosphonium
bromide (1.94 g.) in dimethyl sulphoxide (10 ml.) which
was maintained under an atmosphere of nitrogen, and a
solution of the above aldehyde (0.3 g.) in a mixture of
toluene (2 ml.) and dimethyl sulphoxide (2 ml.) was then
added. The mixture was stirred at laboratory
temperature for 1 hour and then evaporated to dryness
under reduced pressure, and the residue was shaken with
water (5 ml.) and diethyl ether (5 ml.). The agueous
solution was separated, acidified to pH 3 with agueous
2N-oxalic acid solution and extracted three times with
diethyl ether (10 ml. each time). The combined extracts
were washed with water, dried and evaporated to dryness
and the residue was purified by chromatography on a
silica gel column using an 11:9 v/v mixture of toluene
and ethyl acetate as eluant. There was thus obtained
11—(3—benzyloxy—l?g—hydroxyoestra—l,3,5(10)—trien-7£—
y1l)undec-10-enoic acid.

Example 7 .

The process described in Example 6 was
repeated using the appropriate;J—(B—benzyloxy—lzf—
hydroxyoestra-1,3,5{10-trien-7¢¥-yl)alkenoic acid and the
appropriate amine as starting materials. There were
thus obtained the compounds described in the following
table, all of which were o0ils the structures of which
were confirmed by proton magnetic resonance and mass

spectroscopy:-—
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T , p *

A R R i
|
‘—(CH_)_ - " n-propyl é H
| 2’11 | nrpropy ; :
'—(CHz)ll— n-butyl : methyl
—( CH2) o l-methylbutyl | methyl
—(CHz)lo- cyclopentyl g H
-(CH5) g 1H, 1H,heptafluorobutyl | methyl
—(CH2)8- n-hexyl methyl
-(CH )6CH(CH Y- n-butyl methyl
-(CHZ)GCH(CH3)— : n-heptyl S -
-(cH ) _ - . -CH (CF _) CF ; H

7 . : 2 25 3 )

—(CH2)8CHFCH2— ! n-butyl : methyl*

i | , |

* 1In the starting material -A- is

~CH=CH-(CH_) —-CF=CH-.
2 6

The steroidal starting materials were prepared
as described in the second part of Example 6 except that
the appropriate (U—carboxyalkyl)triphenylphosphonium
bromide was used as intermediate. The starting material
for the last-mentioned compound, marked with an
asterisk*, is unusual in that during the reaction of the
steroidal-7«-carboxaldehyde with (9—darboxy—8,8—
difluorononyvtriphenylphosphonium bromide a ﬁolecule of
hydrogen fluoride is eliminated and the stafting
material is the steroidal-7£-yl-3-fluoroundeca-2,10-

dienoic acid.
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The (9-carboxy-8,8-difluoronconyl)triphenyl-
phosphonium bromide used as intermediate was obtained as
follows:~

A solution of 8—bromooctanoylAchloride
(1.2 g.) in methylene chloride (5 ml.) was added to a
stirred solution of 2,2-dimethyl-1l,3-dioxane-4,6-dione
(0.72 g.) and pyridine (0.8 ml.) in methylene chloride
{20 ml.)_which was kKept at 5°C., and the mixture was
stirred at that temperature for 1 hour and then at
laboratory temperature for 90 minutes, washed
successively with aqueous N-hydrochloric acid (20 ml.)
and water (20 ml.)}, dried and evaporatéd to dryness.
The residue was heated under reflux with methanol
{20 ml.) for 16 hours, the excess of methanol was
removed by evaporation and the residue was distilled

under reduced pressure. There was thus obtained methyl

. 10-bromo-3-oxocdecanoate, b.p. 135-144°C./1 mm.Hg.

A mixture of the above ester (4.4 g.)} and
sulphur tetrafluoride (10 g.) was heated at 60°C. for 6
hours in a sealed bomb (Hastelloy C) and the resulting
tar was extracted with methylene chloride {150 ml.).
The extract was washed with saturated agquecus sodium
carbonate solution (50 ml.) and then with water
(20 ml.), dried and evaporated to dryness. The residue
was distilled under reduced pressure and there was thus
obtained methyl 10-bromo-3,3-difluorodecancate, b.p.
175°C. /0.2 mm.Hg.

A mixture of the above ester (1.1 g.), acetic
acid (1 ml.) and 48% aqueous hydrobromic acid {1 ml.)
was heated under reflux for 2 hours and then poured into
ice-water (20 ml.). The mixture was extracted three
times with ethyl acetate {10 ml. each time) and the
combined extracts were washed with water, dried and
evaporated to dryness. The residue was distilled under
reduced preésure and there was thus obtained 10-bromo-

3,3-difluorodecanoic acid, b.p. 200°C./0.15 mm.Hg.
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Triphenylphosphine (0.565 g.) was added to a
solution of the above acid (0.61 g.) in acetonitrile
(5 ml.) and the mixture ws heated under reflux for 18
hours and then evaporated to dryness. There was thus
obtained as residual o0il (9-carboxy-8,8-difluorononyl)-
triphenylphosphonium bromide which was used without
further purification.

'Example 8

N-Methylmorpholine (0.107 ml.) and isobutyl
chloroformate (0.133 ml.) were successively added to a
stirred solution of g-[é—(l??—hydrdxy—S—methoxyoestra—
1,3,5(10)-trien-7«-yl)but-l-enyllcinnamic acid (0.17 g.)
in methylene chloride (10 ml.) which was cooled to
-30°C. under an atmosphere of argon, and the mixture was
allowed to warm up to laboratory temperature. n-
Hexylamine (0.06 ml.) was added, the mixture was stirred
at laboratory temperature for 30 minutes, aqueous 2N-
hydrochloric acid (10 ml.) was added and the mixture was
extracted three times with diethyl ether (20 ml. each
time). The combined extracts were washed with water,
dried over magnesium sulphate and evaporated to dryness
under reduced pressure. There was thus obtained, as an
0il, N-n-hexyl-p-[{4-(178 -hydroxy-3-methoxyoestra-
1,3,5(10)-trien-7d~-yl)but-l-enyllcinnamide, the
structure of which was confirmed by proton magnetic
resonance spectroscopy and mass Spectroscopy.

Boron tribromide (0.5 ml.)vwas added to a
stirred solution of the above amide (0.12 g.) in
methylene chloride (10 ml.) which was cooled to -78°C.
under an atmosphere of argon, and the mixture was
allowed to warm up to -10°C. and was kept at that
temperature for 4 hours. Saturated agqueous sodium
bicarbonate solution (10 ml.) was added, the mixture was
extracted three times with methylene chloride (15 ml.

each time) and the combined extracts were washed with
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water, dried over magnesium sulphate and evaporated to
dryness. There was thus obtained, as an oil, p-[4-(3,174-
dihydroxyoestra-1,3,5(10)~trien-7%¢~-yl)but-l-enyl]-N-n-
hexyl-cinnamide, the structure of which was confirmed by
nuclear magnetic resonance and mass spectroscopy.

The cinnamic acid used as starting material
was obtained as follows:-

The process described in the first paragraph
of Example 1 relating to the preparation of starting
materials was repeated except that dimethyl-t-butylsilyl
chloride was reacted with 3-bromopropancl instead of 11-
bromoundecanol. The Grignard reagent from this was
reacted with 6-dehydro-19-nortestosterone, and the
sequence of reactions described in the succeeding two
paragraphs of Example 1 was repeated. There was thus
obtained 17f-acetoxy-7«~(3-acetoxypropyl)-ocestra-
1,3,5(10)~trien~3-01l.

Methyl iodide (6 ml.) and potassium carbonate
(6g.) were added to a stirred solution of the above
diacetate {5 g.) in acetone (80 ml.}, and the mixture
was stirred and heated under reflux for 16 hours, cooled
and filtered and the filtrate was evaporated to dryness.
A solution of the residual l7ﬁ—acetoxy—7x—(3—
acetoxypropyl)-3-methoxyoestra-1,3,5(10)-triene (4.7 g.)
in methanol (50 ml.) was coocled to 0°C., potassium

. carbonate (2.5 g.) was added and the mixture was stirred

at 0°C. for 3 hours and then filtered. The filtrate was
evaporated to dryness and the residue was purified by
chromatography on a silica gel column {(Merck 9385) using
a 4:1 v/v mixture of toluene and ethyl acetate as
eluant. There was thus obtained lZﬂ—acetoxy-?ﬁ-(B—
hydroxypropyl)-3-methoxyoestra-1,3,5(10)-triene as an
oil.

Pyridinium chlorochromate (3.6 g.) was added

to a stirred solution of this oestratriene (3.2 g.) in
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methylene chloride (100 ml.) and the mixture was stirred
for 2 hours and then filtered. The filtrate was
evaporated to dryness and the residue was purified by
chromatography on a silica gel column (Merck 2385) using
a 9:1 v/v mixture of toluene and ethyl acetate as

eluant. There was thus obtained 3-(178 -acetoxy-3-

‘methoxyoestra-1,3,5(10)-trien-7%-yl)propionaldehyde.

n-Butyl-lithium (0.67 ml. of a 1.5 molar
solution in hexane) was added to a stirred solution of
diisopropylamine (0.14 ml.) in tetrahydrofuran (30 ml.}
which was coocled to 0°C. under an atmosphere of argon.
After 10 minutes the mixture was cocled to -78°C. and a
solution of ethyl p-{(diethylphosphonylmethyl)cinnamate
(0.33 g.; b.p. 175°C./15 mm.Hg.; prepared by heating
ethyl p-bromomethylcinnamate with triethylphosphite at
120°C. for 2 hours) in tetrahydrofuran (2 ml.) was
added dropwise. A solution of the above propionaldehyde
{(0.19 g.) in tetrahydrofuran (1 ml.) was added and the
mixture was allowed to warm up to laboratory temperature
and was stirred at that temperature for 16 hours.
Aqueous 2N-hydrochloric acid was added and the mixture
was extracted three times with diethyl ether (15 ml.
each time). The combined extracts were washed with
water {20 ml.) and then with saturated aqueous sodium
chloride solution (20 ml.), dried over magnesium
sulphate and evaporated to 4ryness. The residue was
purified by chromatography on a silica gel column {(Merck
9385) using a 17:3 v/v mixture of toluene and ethyl
acetate as eluant. There was thus obtained ethyl p-L&-
(1%4—acetoxy—B—methoxyoestra—l,3,5(10)—trien-7deyl)but—
l—ényl]cinnamate. ‘

Agueous 2N-sodium hydroxide solution (1 ml.)
was added to a stirred solution of the above cinnamate
(0.2 g.) in a mixture of methanol {1 ml.) and

tetrahydrofuran {1 ml.), and the mixture was stirred at
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laboratory temperature for 3 hours,vacidified with
agueous 2N:hydrcchloric acid (2 ml.) and extracted three
times with ethyl acetate (10 ml. each time). The
combined extracts were washed with water, dried over
magnesium sulphate and evaporated to dryness. There was
thus obtained as residual gum p-[4-(178-hydroxy-3-
methoxyoestra-1,3,5(10)-trien-7K-yl)but-l-enyl]cinnamic
acid.
Example 9

A soclution of gf£4—(4—(3,l?ﬂ-dihydroxyoestra—
1,3,5(10)-trien-7d~-yl)but-l-enyl]-N-n-hexylcinnamide
(Example 8; 0.05 g.) in a mixture of ethyl acetate
(10 ml.) and ethanol (2 ml.) was stirred with a 20%
palladium-on-charcoal catalyst (0.0l g.) under an
atmosphere of hydrogen at laboratory temperature and
atmospheric pressure for 2 hours, and the mixture was
then filtered and evaporated to dryness. There was thus
obtained 3-p-[4-(3,1784~-dihydroxyoestra-1,3,5(10)-trien-7u~
yl)butyl]lphenyl-N-n-hexylpropionamide, the structure of
which was confined by proton magnetié resonance and mass
spectroscopy.
Example 10

The processes described in Examples 8 and 9
were repeated using the appropriate amine in place of n-
hexylamine as starting material in Example 8. There
were thus obtained the compounds described in the
following table, all of which were oils the structuresof
which were confirmed by proton magnetic resonance and

mass spectroscopy:-

o
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rl R
n-butyl H
n-butyl methyl
n-pentyl H
n-hexyl methyl
-CH,CF,CF,CF3 H
-CH,CF,Cl H

Example 11

The process described in Example 8 was
repeated using the appropriate amine and the appropriate
w—(l@ﬁ—hydroxy—3—methoxyoestra—1,3.5(10}—trien—7&—
yl)alk-l-enylcinnamic acid or benzoic acid as starting
materials. There were thus obtained the compounds
described in the following table, all of which were oils
the structures of which were confirmed by protocn

magnetic resonance and mass spectroscopy:-
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A’ 1 Position in | A R R
i benzene ring: ; » .
' : |
|
. : !
=-(CH_) - meta 7 - 3 n-hexyl H
-(CHy) 5~ meta ' ~CH=CH- ' n-hexyl H
'-(c52)4— para ‘—CH=CH—§ n-butyl q
-{(CH )4— para ;—CH=CH—§ n-butyl methylé
—(CHZ) - para - f n-pentvyl H :
-(CH ) - para - % n-hexyl H .
—(CH2)4— ortho - f n-hexyl H

3
The steroidal starting material wherein A

is -(CH ) - was prepared by a similar process to

that described in Example 8 except that in the third
paragraph thereof 5-bromopentanol was used in place of
3-bromopropancl. The phosphonate intermediates were
prepared from the appropriate ethyl bromomethylcinnamate
or ethyl bromomethylbenzoate and triethylphosphite.
Example 12

The hydrogenation described in Example 2 was
repeated using the appropriate unsaturated compound,
described in Example 11, as starting material. There
were thus obtained the compounds described in the
following table, all of which were o0ils the structures
of which were confirmed by'proﬁon magnetic resonance and

mass spectroscopy:-—
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3 .. . R 4 ; 1 2
A Position in A : R R
benzene ring i
i | |
~(CH )4—: meta ‘ - | n-hexyl H
?(CH2)4—% meta . ~CH,CHy- n-hexyl H
%(CH ) - ! para : -CH2CH - n-butyl H .
?(Cﬁz)e—i para i —CH2CH2— n-butyl methyl
: i
—(CH2)6—‘ para ! - n-pentyl H
—(CHz)G-: para : - n-hexyl H
_(CHZ)G— T ortho . - 5 n-hexyl H

Example 13

The process described in Example 8 was
repeated using p-[2-(3-benzyloxy-17§-hydroxyoestra-
1,3,5{(10)-trien-7X~yl)ethenyllcinnamic acid and n-
octylamine as starting materials. There was thus
obtained, as an oil p-[2-(3-benzyloxy-174-hydroxyoestra-
1,3,5(10)-trien-7X-yl)ethenyl]l-N-n-octylcinnamide.

The hydrogenation process described in the
second paragraph of Example 6 was repeated using the
above compound as starting material, and there was thus
obtained as an oil 3-p-[2-(3,174-dihydroxyoestra-
1,3,5(10)-trien~-7&-yl)ethyl ]Jphenyl-N-n-
octylpropionamide, the structure of which was confirmed
by proton magnetic resonance and mass specﬁroscopy.

The cinnamic acid used as starting material
was obtained from 3—benzyloxy—l?6—hydrcxyoestra-

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 241



10

15

20

25

30

35

~ 4 - 0138504

1,3,5(10)~trien-7X-carboxaldehyde (described in the
sixth paragraph of Example 6) and ethyl gf(diethyl-
phosphonylmethyl)cinnamate by a similar process to that

described in the sixth and seventh paragraphs of Example
8.

Example 14

Aquecus N-sodium hydroxide solution {0.15 ml.)
and benzoyl chloride (0.023 ml.) were successively added
at 0°C. to a stirred solution of N-n-butyl-N-methyl-
11-(3,178 -dihydroxyoestra-1,3,5(10)-trien-7&-
yl)undecanamide (Example 2; 0.06 g.) in acetone (1 ml.)
and the mixture was stirred at 0°C. for 30 minutes and
poured into saturated aquecus sodium bicérbonate
solution (10 ml.}). The mixture was extracted three
times with diethyl ether (15 ml. each time) and the
combined extracts were washed with water (3 ml.), dried
and evaporated to dryness. The residue was purified by
chromatography on a silica gel column using a 3:2 v/v
mixture of toluene and ethyl acetate as eluant. There
was thus obtained as an oil N-n-butyl-N-methyl-11-(3-
benzoyloxy—l@ﬁ—hydroxyoestra—l,3,5(10)—trien—7&—

yl)undecanamide, the structure of which was confirmed by .

proton magnetic resonance and mass spectroscopy.
Example 15

Sodium hydride (0.005 g. of a 50% dispersion

in mineral oil) was added to a stirred solution of N-n-

,butyl—ll—(3,l]ﬁ—dihydroxyoeétra~1,3,5(10)-trien—7x—yl)-

N-ethylundecanamide (Example 2; 0.052 g.) in
tetrahydrofuran {2 ml.) and the mixture was stirred at
laboratory temperature for 3.5 hours. Butyryl chloride
(0.014 ml.) was added and the mixture was stirred at
laboratory temperature for 16 hours, diluted with ethyl
acetate (30 ml.) and filtered. The filtrate was washed
Wwith water, dried and evaporated to dryness. The

residue was purified by chromatography on a silica gel
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column using a 1:1 v/v mixture of ethyl acetate and
toluene as eluant. There was thus obtained as an oil N-
n-butyl-11-(3-butyryloxy-174-hydroxyoestra-1,3,5(10)-
trien-7¢-yl)-N-methylundecanamide, the structure of
which was confirmed by proton magnetic resonance and
mass spectroscopy.

The process described above was repeated using
the appropriate acid chloride or acyl anhydride in place
cf butyryl chloride, and there were thus obtained the
corresponding:

3-acetyl

3-propionyl

3-pivalyl

3-decanoyl

3-isopropoxycarbonyl
esters of §—n—butyl—ll—(3,17§—dihydroxyoestra-l,3,S(lo)—
trien-7«£-yl)-N-methylundecanamide.

Example 16

Acetic anhydride (0.2 ml.) was added to a
stirred solution of N-n-butyl-11-(3,178 -dihydroxyoestra-
1,3,5(10)-trien-7d~yl)-N-methylundecanamide (Example 2;
0.052 g.) in pyridine (0.5 ml.) and the mixture was
stirred at laboratory temperature for 16 hours. Water
(0.1 ml.) was added and then toluene was added and
distilled off until the hixture was free of acetic acid.
The residue was purified by chromatography on a silica
gel column using a 4:1 v/v mixture of toluene and ethyl
acetate as eluant, and there was thus obtained as an oil
N-n-butyl-11-(3,173-diacetoxyoestra-1,3,5(10)-trien-7&-
yl)-§—methylundecénamide, the structure of which was
confirmed by proton magnetic resonance and mass
spectroscopy.

The process described above was repeated using
succinic anhydride in place of acetic anhydride, and

there were thus cobtained as oils g—n—butyl—ll-[3,l?g—di—
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(8~carboxypropionyl)oestra-1,3,5(10)-trien-7{-yl]-N-
ﬁethylundecanamide and E—n—butyl—ll—[ll@—gg-
carboxypropionyl)-3-hydroxyocestra-1,3,5(10)~trien-7xX~
yl]-N-methylundecanamide, which were separated one from
the other during the chromatographic purification
procedure, and the structures ©f which were confirmed as
above.

Example 17

Jones' Reagent (8N-chromic acid solution;
0.15 ml.) was added to a stirred solution of N-n-butyl-
N—methyl—ll—(B,l?g;dihydroxyoestra—l,B,5(10)-trien—%£—
yvl)-undecanamide (Example 2; 0.262 g.) in acetone (15
ml.) at 0°C., and after 15 minutes isopropénol (0.1 ml.)
was added and the mixture was evaporated to dryness.
Water (15 ml.) was added and the mixture was adjusted to
pH 8 with aqueous sodium bicarbonate solution and then
extracted three times with methylene chloride (30 ml.
each time). The combined extracts were washed with
water {15 ml.)}, dried and evaporated to dryness, and the
residue was purified by chromatography on a silica gel
column using a 7:3 v/v mixture of toluene and ethyl
acetate as eluant. There was thus obtained N-n-butyl-N-
methyl-11-(3-hydroxy-1l7-oxooestra-1,3,5(10)-trien-7«-
yl)undecanamide as an oil, the structure of which was
confirmed by proton magnetic resonance and mass

spectroscopy.
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Example 18

Lithium acetylide-ethylenediamine complex
(0.097 g.) was added to a solution of N-n-butyl-N-
methyl-11-(3-hydroxy-17-oxooestra-1,3,5(10)-trien-7xX-
yl)lundecananamide (Example 17; 0.138 g.) in dimethyl
sulphoxide and the mixture was kept at laboratory
temperature for 4 hours. Water (0.1 ml.) was added, the
mixture was evaporated to dryness and the residue was

purified by chromatography on a silica gel column using

‘a 7:3 v/v mixture of toluene and ethyl acetate as

eluant. There was thus obtained N-n-butyl-N-methyl-11-
(17skethynyl-3,173-dihydroxyocestra-1,3,5(10)-trien-7& -
yl)undecanamide as an o0il, the structure of which was
confirmed by proton magnetic resonance and mass
spectroscopy.

Eiample 19

The process described in Example 1 was
repeated except that 11-{(l7&-ethynyl-3,174-
dihydroxyoestra-l,3,S(10)-trien—?d—yl)unéecanoic acid
and N-methyl-1H, lH-heptafluorobutylamine were used as
starting materials. There was thus obtained 11-{17&-
ethynyl-3,174-dihydroxyoestra-1,3,5(10)~trien-7X-yl)-N-
(1H, 1H-heptafluorobutyl)}-N-methylundecanamide as an oil,
the structure of which was confirmed by proton magnetic
resonance and mass spectroscopy.

The undecanoic acid used as starting material

was obtained as follows:-—-
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The process described in Example 17 was
repeated except that the corresponding undecanoic acid
was used in place of the undecananamide, and that a 1l:1
v/v mixture of toluene and ethyl acetate was used as
eluant in the chromatographic purification. To a
solution of the 11-(3-hydroxy-l7-oxooestra-1,3,5(10)-
trien-74~-yl)undecanoic acid thus obtained (0.075 g.) in
dimethyl sulphoxide (1 ml.) was added a 2-molar solution
of dimsyl sodium in dimethyl sulphoxide {2 ml.) which
had been saturated with acetylene gas, and the mixture
was kept at laboratory temperature fo 18 hours, diluted
with water (15 ml.,) acidified to pH 1 witﬁ agueous N-
hydrochloric acid, and extracted three times with ethyl
acetate (10 ml. each time)}. The combined extracts were
washed with water, dried and evaporated to dryness and
the residue was purified by chromatography on a silica
gel column using a 1:1 v/v mixture of toluene and ethyl
acetate as eluant. There was thus obtained the desired
ll-(lZﬂ—ethynylf3,l?4—dihydroxyoestra—l,B,5(10)trien—%£—
vl)undecanoic acid.

Example 20

‘ A stirred mixture of cupric acetate (0.027
g.), iodine (0.038 g.), N—n—butyl—g-methyl—ll—(3,l?g—
dihydroxyoestra-1,3,5(10)-trien-7{-yl)undecanamide
(Example 2; 0.052 g.) and acetic acid (2 ml.) was heated
at 55°C. for 18 hours and then poured into a mixture of
ice (10 ml.)} and saturated agqueous sodium bicarbonate
solution {(5ml.). The mixture was extracted three times
with ethyl acetate (15 ml. each time) and the combined
extracts were washed with water, dried and evaporated to
dryness. The residue was purified by chromatography on
a silica gel column using a 3:2 v/v mixture of toluene
and ethyl acetate as eluants and there were thus
separately obtained N-n-butyl-N-methyl-11-(3,17¢4-
dihydroxy—Z—iodooestra—l,3,5(lO)—trien—%&-yl)uﬁdecanamide
{eluted first) and gfn—butyl—g—methyl—ll—(3,l;f-
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dihydroxy-4-iodooestra-1,3,5(10)-trien-7&£~
yvl)undecanamide (eluted second).
Example 21

The process described in the first two
paragraphs of Example 1 was repeated except that 11-
{(174~acetoxy-3-hydroxyoestra-1,3,5(10),6~-tetraen-7—
yl)undecanoic acid and N-methyl-N-butylamine were used
as starting materials. There was thus obtained as an
©0il N-n-butyl-N-methyl-11-(3,174-dihydroxyoestra-
1,3,5(10),6-tetraen-7~yl)undecanamide, the structure of
which was confirmed by proton magnetic resonance and
mass spectroscopy.

The oestra-tetraene used as starting material
was obtained as follows:-

A solution of bromine (0.114 ml.) in acetic
acid (2 ml.) was added dropwise to a stirred solution of
11-(l}f—acetoxy—B-oxo—oestra-4-en—?d—y1)undecanoic acid
(Examéle 2; 0.5 g.) in a mixture of diethyl ether
{5 ml.) and acetic acid (2 ml.) which was cooled to
15°C. and the mixture was stirred at that temperature
for 30 minutes and then poured into water (50 ml.). The
mixture was extracted thrée times with methylene
chloride (30 ml. each time ) and the combined extracts
were washed with water, dried and rapidly evaporated to
dryness under reduced pressure at a bath temperature
below 20°C. A solution of the residue, which consisted
of ll—(lzﬂ-acetoxy-2,6—dibromo-3—oxooestr—4—en—1x—
yl)undécanoic acid in dimethylformamide (3 ml.) was
immediately added to a stirred mixture of lithium
bromide (1.0 g.), lithium carbonate (1.0 g.) and
dimethylformamide (10 ml.) which was heated under
reflux, and the mixture was stirred and heated under
reflux for 30 minutes and then evaporated to dryness
under reduced pressure. Water (20 ml.) was added to the

residue and the mixture was acidified to pH 1 with
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aguecus N-hydrochloric acid and extracted three times
with methylene chloride (20 ml. each time). The
combined extracts were washed with water, dried and
evaporated to dryness and the residue was purified by
chromatography on a silica gel column using a 7:3 v/v
mixture of toluene and ethyl acetate as eluant. There
was thus obtained as an oil ll-(lzg—acetoxy—3—
hydroxycestra-1,3,5(10),6~tetraen-7-yl)undecanoic acid.
Example 22

Butyl-lithium (0.8 ml. of a 1.6 molar solution
in hexane) was added dropwise to a stirred solution of
[9-(N-n-butyl-N-methylcarbamoyl)nonylltriphenyl-
phosphonium bromide (1.2 g.) in a mixture of dimethyl
sulphoxide (2 ml.) and tetrahydrofuran (18 ml.), a
solution of 3~benzyloxy—l}6-hydroxyoestra—l,3,5(10),
6,8(9),14(15)~hexaene~-7-carboxaldehyde (0.05 g.) in
tetrahydrofuran (2 ml.) was then added and the mixture
was stirred at laboratory temperature for 1 hour and
then evaporated to dryness under reduced pressure.

Water (15 ml.) was added and the mixture was extracted
three times with ethyl acetate (10 ml. each time) and
the combined extracts were washed with water, dried and
evaporated to dryness. The residue was purified by
chromatography on a silica gel column using a 3:1 v/v
mixture of petroleum ether (b.p. 60-80°C.) and acetone
as eluant. There was thus obtained as an o0il 11-(3-
benzyloxy—134-hydroxyoestra-l,3,5(10),6,8(9),14(15)—
hexaen—?—yl)-g—n—butyl—g-methylundec—lO-enamide.

The above compound was hydrogenated by a
similar process to that described in Example 4 and there
was thus obtained as an oil N-n-butyl-N-methyl-11-
(3,1@5-dihydroxyoestra—l,3,5(10),6,8(9)—pentaen—7—
vljundecanamide, the structure of which was confirmed by

proton magnetic resonance and mass spectroscopy.
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The phosphonium bromide used as starting
material was obtained as follows:-—

Triethylamine (6.5 ml.) and N-methyl-N-n-
butylamine (5.5. ml.) were successively added to a
stirred solution of l10-bromodecanoyl chloride (13 g.) in
diethyl ether (100 ml.) which was maintained at 0°C. and
the mixture was stirred at that temperature for 2 hours.
Water (20 ml.) was added and the ethereal layer was
separated, dried and evaporated to dryness.
Triphenylphosphine (10.95 g.) was added to a stirred
solution of the 10-bromo-N-n-butyl-N-methyldecanamide
thus obtained (12.2 g.) in acetonitrile (125 ml.) and
the mixture was stirred and heated under reflux for 16
hours and then evaporated to dryness under reduced
pressure. The residue was dissoclved in methylene
chloride (50 ml.), diethyl ether (200 ml.) was added and
the solvent was decanted off. There was thus obtained
as solid residue [9-(N-n-butyl-N-methylcarbamoyl)nonyll-
triphenylphosphonium bromide which was used without
further purification.

The steroidal carboxaldehyde used as starting
material was obtained as follows:-

174 -Acetoxy-6-bromo-7¢~cyanooestra-1,3,5(10)-
trien-3-0l (Example 6, paragraph 4) was converted to the
3-benzyloxy derivative thereof by a similar process to
that described in paragraph 5 of Example 6, and this
compound was purified by chromatography on a silica gel
column using a 19:1 v/v mixture of toluene and ethyl
acetate as eluant.

2,3-Dichloro-5,6-dicyano-1l, 4-benzoquinone
(1.03 g.) was added to a stirred solution of the above
3-benzyloxy compound (0.51 g.) in toluene (25 ml.) and
the mixture was stirred and heated under reflux for 1
hour, cooled, diluted with diethyl ether {40 ml.) and

washed three times with saturated agueous sodium
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bicarbonate solution and once with water (50 ml. each
time). The organic layer was dried and evaporated to
dryness and the residue was purified by chromatography
on a silica gel column using a 19:1 v/v mixture of
toluene and ethyl acetate as eluant. There was thus
obtained 174 -acetoxy-3-benzyloxyoestra- *
1,3,5(10),6,8(9),14(15)-hexaene—-7—-carbonitrile, which
was reduced to the corresponding 7-carboxaldehyde by a
similar process to that described in paragraph 6 of
Example 6. '

Example 23

2,4-Bis-(p-methoxyphenyl)-1,3-dithia-2, 4~
diphosphetane-2,4-disulphide (Lawesson's Reagent:

0.375 g.) was added to a stirred solution of N-n-butyl-
11-(3-methoxy-178 ~tetrahydropyranyloxyoestra-1,3,5(10)-
trien-7x-yl)undecanamide (0.25 g.) in xylene (14 ml.)
and the mixture was stirred and heated at 130°C. for 5
hours and then evaporated to dryness under reduced '
pressure. The residue was disscolved in a mixture of
tetrahydrofuran (2 ml.}, water (2 ml.) and acetic acid
(4 ml.) and the solution was stirred at laboratory
temperature for 16 hours and then evaporated to dryness
under reduced pressure. The residue was purified by
chromatography on a silica gel column using a 4:1 v/v
mixture of toluene and ethyl acetate as eluant, and
there was thus obtained as an oil g—n-bdtyl-ll-(l%4—
hydroxy-3-methoxycestra-1,3,5(10)-trien-7«-
yl)thioundecanamide. .

Boron tribromide (0.5 ml.) was added to a
stirred solution of the above thiocamide (0.061 g.)in
methylene chloride (3 ml.) which was coocled to -20°C.,
and the mixture was stirred at that temperature for 4
hours and then poured into saturated aqueous sodium
bicarbonate solution (2 ml.}). The mixture was extracted
three times with methylene chloride (2 ml. each time)
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and the combined extracts were washed with water, dried
and evaporated to dryness. The residue was purified by
chromatography as decribed above and there was thus
obtained as an oil N-n-butyl-11-(3,174-dihydroxyocestra-
1,3,5(lO)—trien-?i—yl)thioundecanamiée, the structure of
which was confirmed by proton magnetic resonance and
mass spectroscopy.

The tetrahydropyfanyloxy—undecanamide used as
starting material was obtained as follows:-

The procedure described in the third, fourth,
fifth and sixth paragraphs ¢f Example 6 was repeated
except that methyl iodide was used in place of
benzylbromide in the fifth paragraph. There was thus
obtained 17f -hydroxy-3-methoxyoestra-1,3,5(10)-trien-7«-
carboxaldehyde. Dihydropyran (2.4 ml.) and p-toluene-
sulphonic acid (4.46 ml. of an 0.1 molar solution in
tetrahydrofuran)} were successively added to a stirred
solution of this aldehyde (2.8 g.) in methylene chloride
(50 ml.) which was kept at 0°C., and after 5 minutes
pyridine (0.2 ml.) was added and the mixture was washed
with saturated agueous sodium bicarbonate soclution
(5 ml.), dried and evaporated to dryness. The residue
was purified by chromatography on a silica gel columh
using a 9:1 v/v mixture of toluene and ethyl acetate as
eluant. .

The 3—methoky-135—tetrahydropyranyloxyoestra—
1,3,S(10)—trien—?d-carboxéldehyde thus obtained was then
converted to the desired amide by a similar procedure to
that described in the last paragraph of Example 6
[reaction with {9-carboxynonyl}triphenylphosphonium
bromide] followed by .that described in the first
paragraph of Example &, except that n-butylamine was .
used in place of N-methylisobutylamine.

Example 24

Triethylamine {(0.053 g.) and methanesulphonyl

chloride (0.044 g.) were successively added to a stirred
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solution of 174-acetoxy-3-benzoyloxy-7%-(11-
hydroxyundecyl)oestra-1,3,5(1l0)-triene (penultimate
paragraph of Example 1; 0.206 g.) in methylene chloride

{3 ml.) at ~10°C., and the mixture was stirred for 30
minutes and then shaken with diethyl ether (30 ml.) and
saturated aqueous sodium bicarbonate solution. The

layers were separated, the aqueous layer was extracted
with diethyl ether (30 ml.) and the combined ethereal
solutions were washed with water (5 ml.), dried and
evaporated to dryness. A mixture of the 11-
methanesulphonyloxyundecyl compound thus obtained
(0.228 g.) and diethylamine {4 ml.) was heated under
reflux for 16 hours and evaporated to dryness. The
residue was purified by chromatography on a silica gel
column (Kieselgel 60) using a 4% v/v solution of
triethylamine in toluene as eluant. There was thus
obtained as an o0il l]ﬂ—acetoxy-B—benzoyloxy—?d?(ll—
diethylaminoundecyl)oestra-1,3,5(10)-triene, the
structure of which was confirmed by proton magnetic
resonance and mass spectrosceopy.

The above compound was hydrolysed by a similar
process to that described in the second part of Example
1. There was thus obtained as an oil 7«(-(11-

diethylaminoundecyl)oestra—l,3,5(10)—triene-3,l}5—diol,

the structure of which was confirmed by proton magnetic

resonance and mass spectroscopy-.

Example 25

A mixture of 1?5-acetoxy-3-benzoyloxy—7K—(ll—
methanesulphonyloxyundecyl)}oestra-1,3,5(10)-triene
(Example 24; 0.1 g.) and saturated methancolic ammonia
solution (10 ml.) was heated in a sealed tube at 100°C.
for 16 hours and was then evaporated to dryness.
Butyryl chloride (0.2 ml.) was added to a stirred
solution of the residue in pyridine (1 ml.) and the

mixture was stirred at laboratory temperature for 16
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hours, and then poured into water (10 ml.). The mixture
was extracted three times with diethyl ether (10 ml.
each time) and the combined extracts were washed with
water (2 ml.), dried and evaporated to dryness. Agueous
N-sodium hydroxide solution (1 ml.) was added to a
solution of the residue in methanol (5 ml.) and the
mixture was kept at laboratory temperature for 18 hours,
neutralised with agueocus N-hydrochloric acid and
extracted three times with ethyl acetate (10 ml. each
time). The combined extracis were washed with water (5
ml.), dried and evaporated to dryness and the residue
was purified by chromatography on a silica gel column
using a 1:1 v.v mixture of toluene and ethyl acetate as
eluant. There was thus obtained as an oil N-[N-(3,178 -
dihydroxyocestra-1,3,5(10)-trien-7x-yl)undecyll- ’
butyramide, the structure of which was confirmed by
proton magnetic resonance and mass spectroscopy.

Example 26

The process described in the last paragraph of
Example 6 was repeated except that (8-
hexanamidooctyl)triphenylphosphonium bromide was used in
place of (9-carboxynonyl)triphenylphosphonium bromide.
The hydrogenation procéss described in the second
paragraph of Example & was then repeated using the N-[9-
(3—benzyloxy—lZﬂ—hydroxyoestra—l,3,S(lO)-trien—?&—
ylinon-8-enyllhexanamide thus obtained as starting
material, and there was thus obtained as an oil N-[9-
(3,174 -dinydroxyoestra-1,3,5(10) ~trien-7«~
yl)inonyllhexanamide, the structure of which was
confirmed by proton magnetic resonance and mass
spectroscopy.

The (8-hexanamidooctyl)triphenylphosphonium
bromide used as starting material was obtained as

follows:-
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Triethylamine (0.35 ml.) and hexanoyl chloride
(0.35 ml.) were successively added to a stirred solution
of 8-bromooctylamine (0.5 g.) in diethyl ether (5 ml.)
and the mixture was stirred at laboratory temperature
for 1 hour. Saturated agueous sodium bicarbonate
solution (5 ml.) was added, the ethereal layer was
separated and the agqueous layer was extracted three
times with diethyl ether (5 ml. each time). The
combined ethereal solutions were washed with water (2
ml.), dried and evaporated to dryness.
Triphenylphosphine (0.331 g.) was added to a stirred
solution of the above N-(8-bromoethyl)hexanamide )
(0.385 g.) in acetonitrile (10 ml.) and the mixture was
stirred and heated under reflux for 16 hours and then
evaporated to dryness. The residue was stirred with
diethyl ether and the ethereal solution was decanted
off. There was thus obtained as residual gum (8-
hekanamidooctyl)triphenylphosphonium bromide which was
used without further purification.

Example 27

The pfocédure described in the last paragraph
of Example 6 was repeated except that (7-N-
methylcarbamoylheptyl)triphenylphosphonium bromide
(prepared from 8-bromo-N-methyloctanamide and
triphenylphosphine by a similar process to that
described in the last part of Example 22) was used in
place of (9-carboxynonyl)triphenylphosphonium bromide.
The hydrogenation process described in the second
paragraph of Example 6 was then repeated hsing the 9-(3-
benzyloxy—lzs—hydroxyoestra-l,3,5(10)trien-7&-yl)-§—
methylnon-8-enamide thus obtained as starting material,
and there was thus cobtained as an oil 9-(3,133—
dihydroxyoestra-1,3,5(10)-trien-7«-yl)-N-methyl-
nonanamide, the structure of which was confirmed by

proton magnetic resonance and mass sSpectroscopy.
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Example 28

A mixture of 9-(3,17§-dihydroxyocestra-
1,3,5(10)-trien-7¢/-yl)-N-methylnonanamide (Example 27;
0.047 g.) and a molar solution of borane in
tetrahydrofuran (5 ml.) was heated under reflux for 2
hours, cooled and concentrated agqueocus hydrochloric acid
(2 ml.) was added. The tetrahydrofuran was removed by
evaporation and the residue was basified with aqueous
S5N-sodium hydroxide solution and extracted three times
with ethyl acetate (10 ml. each time). The combined
extracts were washed with water (2 ml.), dried and
evaporated to dryness. There was thus obtained as an
0il 7X-(9-methylaminononyl)oestra-1,3,5(10)-triene-3,173-
diol, the structure of which was confirmed by proton .
magnetic resonance and mass spectroscopy.

Example 29

Hexanoyl chloride (0.5 ml.) was added to a
solution of 7X¥-{9-methylaminononyl)oestra-1,3,5(10)-
trien-3,l§£—diol (Example 28; 0.037 g.) in pyridine
(5 ml.) and the mixture was kKept at laboratory
temperature for 16 hours and then extracted with ethyl
acetate (20 ml.). The extract was washed successively
with agueous 2N-hydrochloric acid (5 ml.), saturated
aqueous sodium bicarbonate solution (5 ml.) and water
{2ml.), dried and evaporated to dryness. The residue
was purified by chromatography on a silica gel column
us;ng a 9:1 v/v mixture of toluene and ethyl acetate as
eluant, and there was thus obtained N-[9-(3,17% -
dihexanoyloxyoestra-1,3,5(10)-trien-7¥-yl)nonyl]-N-
methylhexanamide. A solution of this compound
(0.027 g.) in methanol (5 ml.) and agqueous 2N-sodium
hydroxide solution (2 m.) were stirred at laboratory
temperature for 16 hours and Ehe mixture was then
extracted three times with ethyl acetate (10 ml. each

time). The combined extracts were washed with water,
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dried and evaporated to dryness and there was thus
obtained as residual oil N-[9-(3,17f-dihydroxyoestra-
1,3,5(10)~-trien-7«{-yl)nonyl]-N-methylhexanamide, the
structure of which was confirmed by proton magnetic
resonance and mass spectroscopy.

Example 30

N-Methylmorpholine (0.028 ml.) and isobutyl
chloroformate (0.038 ml.) were successively added to a
stirred solution of 7%{-{9-methylaminonconyl)oestra-
1,3,5(10)-trien~3,178~diol (Example 28; 0.08 g.) in
tetrahydrofuran (3 ml.) and the mixture was stirred at
laboratory temperature for 150 minutes. Saturated
aqueous sodium bicarbonate solution (2 ml.) was added
and the mixture was extracted three times with
methylene chloride (10 ml. each time). The combined
extracts were washed with water (5 ml.), dried and
evaporated to dryness and there was thus obtained as
residual oil isobutyl N-[9-(3,17 -dihydroxyocestra-
l,3,5(10)-trien—%&—yl)nonyl]-N—&ethylcarbamoate.
Example 31

The process described in Example 25 was
repeated except that l17f-acetoxy -3-methoxy-7«-(9-
methanesulphonyloxynonyl)oestra-1,3,5(10)-triene was
reacted with ammonia, and that the resulting 9-
aminononyl compound was reacted with n-butyl isocyanate.

The IZB—acetoxy group was removed by hydrolysis with
agqueous methanolic sodium hydroxide solution, and the 3-
methoxy group was converted to a hydroxy group with
boron tribromide by a similar process to thaﬁ described
in the second paragraph of Example 8. There was thus
obtained gl—n—butyl—N3—[9—(3,l?5-dihydroxyoestra-
1,3,5(10)-trien-7«-yl)nonyl]urea, the structure of which
was confirmed by proton magnetic resonance and mass
spectroscopy.

The steroidal starting material was prepared

by a similar process to that described in Examples 1 and
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- 24, except that 9-bromcnonancl was used in place of 11~

bromoundecanol in the third paragraph of Example 1, and
that the benzoylation step described in the eighth
paragraph of Example 1 was replaced by the methylation
step described in the fourth paragraph of Example B.
Example 32

A solution of sodium thiobutoxide [generated
from butanethiol (0.045 g.) and a 60% dispersion of
sodium hydride in mineral oil (0.02 g.)] in
tetrahydrofuran (2 ml.} was added to a solution of 1@5-
acetoxy-3-benzoyloxy-7«L-{(11-
methanesulphonyloxyundecyl)oestra-1,3,5(10)-triene
(Example 24; 0.078 g.) in tetrahydrofuran {1 ml.) and
the mixture was kept for 1 hour at laboratory
temperature, neutralised with aqueous N-hydrochloric
acid and extracted three times with ethyl acetate (10
ml. each time). The combined extracts were washed with
water {3 ml.), dried and evaporated to dryness, and the
residue was dissolved in methanol (3 ml.). Aqueocus N-
sodium hydroxide solution (1 ml.) was added and the
mixture was kept at laboratory temperature for 18 hours,
neutralised with aqueous N-hydrochloric acid and
extracted three times with ethyl acetate (10 ml. each
time). The combined extracts were washed with water (L0

ml.), dried and evaporated to dryness and the residue

was purified by chromatography on a silica gel column

using a 4:1 v/v mixture of toluene and ethyl acetate as
eluant. There was thus obtained as an oil 7{-(1l-n-
butylthioundecyl)oestra-l,3,5(10)—triene-3,l§4-diol, the
structure of which was confirmed by proton magnetic
resonance and mass spectroscopy. '

Example 33

A solution of sodium metaperiodate (0.016 g.)
in water (0.5 ml.) was added to a solution of 7«L-(11-n-
butylthioundecyl)oestra—l,3,5(10)-triene—3,l?€—diol
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(Example 32; 0.035 g.) in methanol (1 ml.) and the
mixture was stirred at laboratory temperature for 18
hours, evaporated to dryness and evaporated from toluene
to remove the last traces of water. The residue was
extracted three times with acetone and the combined
extracts were evaporated to dryness. There was thus
obtained as an oil 7o-(ll-n-butylsulphinylundecyl)-
oestra-l,3,5(1O)Ftriené—3,l@@—diol, the structure of
which was confirmed by proton magnetic resonance and
mass spectroscopy.

Example 34

m-Chloroperbenzoic acid (0.026 g.) was added
to a solution of 7X-({ll-n-butylthiocundecyl)oestra-
1,3,5(10)—triene—3,lzﬂ—diol (Example 32; 0.035 g.) in
chloroform (1 ml.) and the mixture was kept for 2 hours
at laboratory temperature and then evaporated to
dryness. The residue was shaken with water (2 ml.) and
the mixture extracted three times with ethyl acetate (10
ml. each time). The combined extracts were washed with
saturated agqueous sodium bicarbonate solution and then
with water, dried and evaporated to dryness. There was
thus obtained as residual o0il 7X{-{(1l-n-
butylsulphonylundecyl)oestra—l;3,5(10)—triene—3,l§5—
diol, ihe structure of which was confirmed by proton
magnetic resonance and mass spectroscopy.

Example 35

The process described in Examples 32, 33 and
34 was repeated using the appropriate thiol and the
appropriate 7« -{& -methanesulphonyloxyalkyl)-stercidal
derivative as initial starting materials in the process
of Example 32. There were thus obtained as oils the

compounds described in the following table:-
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o % X R
6% S n-nonyl
9 S n-hexyl !
9 s n-heptyl '
9 S 4,4,5,5,5-pentafluoropentyl
9 s p-chlorophenyl
9 S p-chlorcbenzyl
9: s Efchlorophgnethyl

‘10: s n-pentyl

10 S 4,4,4-trifluorobutyl

10 S 4,4,5,5,5-pentaflucropentyl
10 S 1H, l1H-heptafluorobutyl

10 é m-chlorophenyl

10 S p-chlorophenyl

10 . S p-fluorophenyl

10 - S p-bromophenyl

10 S p-chlorobenzyl

10 - S p-chlorophenethyl

11 s 4,4,4-trifluocrobutyl

. 6 S0 n-nonyl
9 . soO n-hexyl

; 9 SO n-heptyl

i 9 SO 4,4,5,5,5-pentafluoropentyl

§ 9 SO p-chlorophenyl

|
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n X Rl
9 1=10) pP-chlorobenzyl
S SC p-chlorophenethyl
10 SO n-pentyl
10 SO 4,4,4-triflucrcbutyl
10 SO 4,4,5,5,5-pentafluocropentyl
10 SO 1H, lH-heptafluorobutyl
10 SO p~chlorophenyl
10 SO p-fluocrophenyl
10 SO p-bromophenyl
10 SO Efchlorobenzyl
10 SO p-chlorophenethyl
11 SO 4,4,4-trifluorobutyl
9 S0, n-heptyl
10 S0, p-chlorobenzyl
10 80, p-chlorophenethyl

The 7X-(v-methanesulphonyloxyalkyl)-steroidal

derivatives used as starting materials were obtained as

described in Example 24 from the corresponding -{&-

hydroxyalkyl)-steroidal derivatives which in turn were

obtained as described in Example 1 using the

appropriate

w =(dimethyl-t-butylsilyloxylalkyl bromide in place of
11-(dimethyl-t-butylsilyloxy)undecyl bromide as

intermediate.

Example 36

The process described in the penultimate
paragraph of Example 3 was repeated except that [4-(§—
heptylsulphamoyl)butyl]triphenylphosphonium bromide was
used in place of (4-carboxybﬁty1)triphenylphosphonium
bromide. There was thus obtained as an o©il N-heptyl-7-
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- 60 -

(3,176-dihydroxyoestra-1,3,5(10)-trien-7%-yl)hept-4-
enesulphonamide, the structure of which was confirmed by
proton magnetic resonance and mass spectroscopy. Both
the 3-benzoyl and 17-acetyl groups were removed during
the reaction, by contrast with Example 3 wherein only
the 3-benzoyl group was removed.

The phosphonium bromide used as starting
material was obtained as follows:- '

Sodium iodide (1.1 g.)} was added to a solution
of 1l,4-butanesultone (1.0 g.) in acetone (10 ml.) and
the mixture was heated under reflux for 1 hour, coocled
and filtered. Dimethylformamide (0.05 ml.) and oxalyl
chloride {(0.475 ml.) were successively added to a A
stirred solution of the sodium 4-iodobutanesulphonate
thus obtained (1.32 g.) in toluene (20 ml.) and the
mixtﬁre was stirred at laboratory temperature for 3
hours, filtered and the filtrate was evaporated to
dryness.

Triethylamine (0.65 ml.) and n~heptylamine
(0.68 ml.) were successively added to a soluﬁion of the
4-iodobutanesulphonyl chloride thus obtained (1.3 g.) in
diethyl ether (30 ml.) and the mixture was kept at
laboratory temperature for 2 hours and then evaporated
to dryness. The residue was dissolved in ethyl acetate
and the solution was washed twice with water (5 ml.each
time), dried and evaporated to dryness. The residue was
purified by chromatography on a silica gel column using
methylene chloride as eluant, and there was thus
obtained N-heptyl-4-iodobutanesulphonamide.

A mixture of the above sulphonamide (0.25-g.),
triphenylphosphine (0.18 g.) and toluene (10 ml.) was
heated under reflux for 2 hours and then cooled, and the
toluene solution was decanted off the oil which formed.
The oil was washed with more toluene, and then used

without further purification. It consisted of
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4-(N-heptylsulphamoyl)butyl]triphenylphosphonium
bromide.

Example 37

A solution of N-heptyl-7-(3, 13{ dihydroxy-
ocestra-— l 3,5(10)-trien-74-yl)hept-4-enesulphonamide
(Example 36; 0.04 g.) in ethyl acetate (10 ml.) was
stirred with a 10% palladium-on—charcoal catalyst
(0.01 g.) at laboratory temperature for 90 minutes and
then filtered, and the filtrate was evaporated to
dryness. There was thus obtained as residual oil N-
heptyl—?—(B,l;é-dihydroxyoestra—l,3,5(10)—trien—7d—yl)—
heptanesulphonamide, the structure of which was
confirmed by proton magnetic resonance and mass
spéctroscopy.

Example 38

n-Butyl-lithium (0.27 ml. of a 1.5 molar
solution in diethyl ether) was added to a stirred
solution of 11-(l174-acetoxy-3-hydroxyoestra-1,3,5(10)-
trien-74£-yl)undecanoic acid (Example 2; 0.046 g.) in
tetrahydrofuran (1 ml.) and the mixture was stirred at
laboratory temperature for 2 hours. Saturated agqueous
sodium hydrogen tartrate solution (2 ml.) was added and
the mixture was extracted three times with ethyl acetate
(5 ml. each time). The combined extracts were washed
with water, dried and evapbrated to dryness and the
residue was purified by chromatography on a silica gel
column using a 17:3 v/v mixture of toluene and ethyl
acetate as eluant. There was thus obtained as an oil
15—(3,l%ﬁ—dihydroxyoestra—l,3,5(10)—trien—7x—
vl)pentadecan-5-one, the structure of which was
confirmed by proton magnetic resonance and mass
spectroscopy.

Example 39

n-Butyl-lithium (0.341 ml. of a 1.6 molar
solution in hexane) was added to a stirred solution of
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2-oxotridecylphosphonate (0.193 g.) in tetrahydrofuran
(10 ml.) which was maintained at -70°C. and the mixture
was stirred at that temperature for 40 minutes. A
solution of 3—(l7ﬁ—acetoxy—3-benzoyloxyoestra—l,3,5(10)—
trien-7X-yl)propionaldehyde (Example 3; 0.2 g.) in
tetranydrofuran (10 ml.) was added and the mixture was
allowed to warm up to laboratory temperature and was
stirred at that temperature for 4.5 hours. Acetic acid
was added until the mixture was acidic and ‘the mixture
was evaporated to dryness. Water (10 ml.) was added and
the mixture was extracted three times with ethyl acetate
(30 ml. each time). The combined extracts were washed
with water, dried and evaporated -to dryness and there
was thus obtained as residual oil 1—(lﬂs—acetoxy-3—
benzoyloxyoestra-1,3,5(1l0)-trien-7X-yl)hexadec-3-en-5-
one. )

The above compound was hydrogenated by a
similar process to that described in Example 4, and
there was thus obtained as an oil 1-(lze-acetoxy—3—
benzoyloxyoestra-1,3,5(10)-trien-7«£~yl)hexadecan-5-one.

. The above compound was hydrolysed by a similar
process to that described in the second paragraph of
Example 1, and there was thus obtained 1—(3,1}4-~
dihydroxyoestra-1,3,5(10)-trien-74-yl)hexadecan-5—-one,
which was purified by chromatography on a silica gel
column using a 4:1 v/v mixture of toluene and ethyl
acetate as eluant.

Example 40

The process described in Example 26 was
repeated using [3-(5-N-n-butyl-N-methylcarbamoyl
pentyloxylpropylltriphenylphosphonium bromide and
3—benzyloxy—l@$-hydroxyoestra—l,3,5(10)—triene-7¢—
carboxaldehyde (Example 6) as starting materials. There
was thus obtained after simultaneous hydrogeholysis and

hydrogenation, as an oil, 6-[4-(3,17f -dihydroxyoestra-
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1,3;S(10)-triene—?i—yl)butoxy]—E—n—butyl-g—methylhexan-
amide, the structure of which was confirmed by proton
magnetic resonance and mass spectroscopy.

The triphenylphosphonium bromide used as -
starting material was obtained from 6-bromchexanoic acid
by reaction with oxalyl chloride and A -
N-methyl-n-butylamine to form the amide, then with
1,3~trimethylene glycol and sodium hydride in dimethyl-
formamide to form the 6-(3-hydroxypropoxy)hexanamide,
followed by conversion of the 3-hydroxy group to a
3-bromo group with bromine and triphenylphosphine in
dimethylformamide and finally reaction with
triphenylphosphine in toluene.
Example 41

A mixture of 7X-(l10-mesyloxydecyl)oestra-
1;3,5(10)~-triene-3,176~-diol (0.07 g.) and N-methyl-
hexylamine (0.5 ml.) was heated at 75°C. for 2 hours and
the excess of N-methylhexylamine was removed by
evaporation. The residue was purified by chromatography
on a silica gel column using a 24:1 v/v mixture of ethyl
acetate and triethylaminé as eluant, and there was thus
obtained as an o0il X -{10-N-methylhexylaminodecyl)-
oestra—l,3,5(10)—trien—3,lZ&—diol, the structure of
which was confirmed by proton magnetic resonance and
mass spectroscopy. '

The process described above. was repeated using
N-methyl-4,4,5,5,6,6,6-heptafluorchexylamine or
N-methyl-p-chlorophenethylamine in place of
N-methylhexylamine, and there were thus obtained
respectively 7«-[10-(N-methyl-4,4,5,5,6,6,6-heptafluoro-
hexylamino)decyl)- and 7X~(10-N-methyl-p-chlorophen-
ethylaminodecyl)—oestra—l,3,5(10)¥trien-3,l}6-diol.

The 7X-mesyloxydecyl-cestradiol uéed as
starting material was obtained from 3-benzyloxy-174 -
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hydroxyoestra-1,3,5(10)-triene-%{-carboxaldehyde
(described in Example 6) by reaction with
9-(dimethyl-t-butylsilyloxynonyl)triphenylphosphonium
bromide (prepared from 9-bromononanocl, dimethyl-t-butyl-
silyl chloride and triphenylphosphine) by a similar
process to that described in the last paragraph of
Example 6, followed by acid hydrolysis of the silyl
group, mesylation of the decenol thus obtained and
simultaneous hydrogenation of the mesyloxydecene
side-chain to a mesyloxydecane side-chain and
hydrcgenolysis of the 3-benzyloxy group.

Example 42

m-Chloroperbenzoic acid (0.02 g.) was added to
a solution of 7¢-(10-N-methylhexylaminodecyl)-
oestra—l,3,5(10)—triene—3,l;ﬂ—diol (Example 41;
0.047g.) in methylene chloride (8 ml.) and the mixture
was kept at laboratory temperature for 2.5 hours.
Methylene chloride (20 ml.) was added and the solution
was washed successively with saturated agqueous sodium
sulphite solution, saturated aqueous sodium bicarbonate
solution and water (5 ml. each time), dried and
evaporated to dryness. The residue was purified by
chromatography on a silica gel column using a 7:2:1
v/v/v mixture of ethyl acetate, methanol and
trieﬁhylamine as eluant. There was thus obtained as an
oil 7X-(l0-N-methyl-N-hexylaminodecyl)oestra-1,3,5(10)-
triene—3,IZALdiol-g-oxide, the structure of which was
confirmed by proton magnetic resonance and mass
spectroscopy. )

The N-oxides of 7X-[10-(N-methyl-
4,4,5,5,6,6,6-heptafluorohexylamino)decyl]- and 7&K-{(10-
gfmethyl-g—chlorophenethylaminodecyl)oestra—l,3,5(10)—
triene—B,lZ@—diol (also described in Example 41) were
similarly obtained by oxidation with m-chlorobenzoic
acid.
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Example 43

The process described in Example 32 was
repeated using 7k-(7-mesyloxyheptyl)oestra-1,3,5(10)-
triene-3,l@5-diol (obtained as described in Example 41
using initially 6-(dimethyl-t-butylsilyloxy)hexyl-
triphenylphosphonium bromide) and 2-n-pentylthio—-ethanol
(obtained from pentanethiol and 2-bromocethancl) as
starting materials. There was thus obtained as an oil
74-[7-(2-n-pentylthicethoxy)heptylJoestra-1,3,5(10)~
triene—3,1§6—diol, the structure of which was confirmed
by proton magnetic resonance and mass spectroscopy.

The above compound was oxidised with sodium
metaperiodate by a similar process to that described in
Example 33, and there was thus obtained
7t-[7-(2-n-pentylsulphinylethoxy)heptyl]Joestra-
1,3,5(10)-triene—3,lzg-diol.

Example 44

The process described in Example 32 was
repeated using 7x-(6-mesyloxyhexyl)oestra-1,3,5(10)~
triene-3,17 -diol (obtained as described in Example 41
using initially 5-{(dimethyl-t-butylsilyloxy)pentyl-
triphenylphosphonium bromide and 3-n-pentylthiopropane-
thiol {(obtained from trimethylene-1,3-dithiol and pentyl
bromide) as starting materials. There was thus obtained
as an 0il 7¢-[6-(3-n-pentylthiopropylthio)hexyl]-
oestra—l,3,5(10)triene—3,l?€—diol, the structure of
which was confirmed by proton magnetic resonance and
mass spectroscopy.

The above compound was oxidised with sodium
metaperiodate by a similar process to that described in
Example 33, and there was thus obtained 7X-[6-(3-n-
pentylsulphinylpropylsulphinyl)hexyl]oestra-1,3,5(10)-
triene-3,174-diol.
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Example 45

The process described in Example 1 was
repeated using N-methyl-n-butylamine and 3—[7—(3,1@&—
dihydroxyoestra-1,3,5(10)-triene-7X-yl)-
heptylthiolpropionic acid as starting materials.

There was thus obtained as an oil 3—[7—(3,1@6—
dihydroxyoestra-1,3,5(10)-triene=7xX~-yl)heptylthiol-
g—n—butyl—§—methylprogionamide, the structure of which
was confirmed by proton magnetic' resonance and mass
spectroscopy.

The propicnic acid used as starting material
was obtained by the reaction of 7~
(7-mesyloxyheptyl)oestra—l,3,5(10)-triene-3,l;g-diol
(obtained as described in Example 41 using initially
6-{dimethyl-t-butylsilyloxy)hexyltriphenylphosphonium
bromide) with methyl 3-mercaptopropionate, followed by
alkaline hydrolysis of the methyl ester.

Example 46

A mixture of W-(10-mesyloxydecylloestra-
1,3,5(10)-triene-3,l?6—diol (Example 41; 0.1 g.), sodium
iodide (0.034 g.), butylmethylphenylphosphine
{(0.039 ml.) and acetonitrile {5 ml.) was heated under
reflux for 16 hours, evaporated to dryness and the
residue was dissolved in methylene chloride (20 ml.).
The mixture was filtered and the filtrate was diluted
with diethyl ether {100 ml.). The mixture was filtered
and the solid residue, which consisted of butyl{10-(3,
l@ﬂ-dihydroxyoestra—l,3,5(10)—triene—7x&yl)decyl]methyl—
phenylphosphonium iodide, was dissolved in a mixture of
tetrahydrofuran (€& ml.) and dimethyl sulphoxide-(l ml.).
n-Butyl-lithium (0.5 ml. of a 1.6M molar solution in
hexane) was added and the mixture was stirred at
laboratory temperature for 90 minutes. Water (10 ml.)
was added and the mixture was extracted three times with

ethyl acetate (10 ml. each time). The combined extracts
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were washed with water, dried and evaporated to dryness
and the residue was purified v chromatography on a
silica gel column using a 97:3 v/v mixture of methylene
chloride and methanol as eluant. There were thus
obtained as oils a less polar substance 7X-{10-butyl-
phenylphosphinyldecyl)oestra-l,3,5(10)-triene-3,136—diol
and a more polar substance 7x-{10-methylphenylphosphinyl-
decyl)oestra—l,3,5(10)—triene—3,l}§—diol, the structures
of both of which were confirmed by proton magnetic
resonance and mass Spectroscopy .
Example 47

A mixture of butyl[10-(3,174-dihydroxyoestra-
1,3,5(10)-triene-7«(-vl)decyllmethylphenylphosphonium
iodide (Example 46; 0.05 g.), tetrahydrofuran (5 ml.)

and agqueous 30% sodium hydroxide solution (2 ml.)} was
stirred at laboratory temperature for 18 hours, diluted
with water (10 ml.) and extracted three times with ethyl
acetate (10 ml. each time). The combined extracts were
washed with water, dried and evaporated to dryness and
the residue was purified by chromatography on a silica
gel column using a 25:1 v/v mixture of methylene
chloride and methanol as eluant. There was thus
obtained as an oil 7x-(10-butylmethylphosphinyldecyl)-
oestra-1,3,5(10)-triene-3,17j-diol, the structure of
which was confirmed by proton magnetic resonance and

mass spectroscopy.
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What we claim is:
l. : A steroid derivative of the formula:-
’ 1
ST-A-X-R

wherein ST is a 7¢-linked steroid nucleus of the general
formulaz -

7
N
r//” T/}\\‘ FZ
’ . i
- H L
/-\. :

Ro”\/\/

wherein the dotted lines between carbon atoms 6 and 7,
and carbon atoms 8 and 2, of the steroid nucleus

indicate that there is an optional double bond between

carbon atoms 6 and 7, or that there are two optional

double bonds between carbon atoms 6 and 7 and carbon
atoms 8 and 9;

.wherein the aromatic ring A may optionally bear one or

two halogen or alkyl substituents;

wherein R3 is hydrogen or alkyl, alkanoyl,
alkoxycarbonyl, carboxyalkanoyl or aroyl each of up to
10 carbonlgtoms; )

wherein R is hydrogen, alkyl of up to 6 carbon atoms
which is preferably in thed -configuration, or hydroxy
which is preferably in the & -configuration;
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wherein either Rl7 (in the/?—configuration) is hydroxy
or alkanoyloxy, carboxyalkanog%oxy or aroyloxy each of
up to 10 carbon atoms; and R {in the «-
configuration) is hydrogen or alkyl, alkenyl or alkynyl
each of up to 6 carbon atoms ;

or R ! and R ’ together form oxo {(=0);:

wherein R is alkyl of up to & carbon atoms ;

wherein A is straight- or branched- chain alkylene,
alkenylene or alkynylene each of from 3 to 14 carbon
atoms, which may have one or more hydrogen atoms

replaced by fluorine atoms, or has the formula

—Al—Y—All-
wherein Al and Al1 are each alkylene or alkenylene,
optionally fluorinated, having together a total of 2 to
13 carbon atoms and ¥ is -O-, -S-, -80-, -SO -, -—-CO-
or —-NR- wherein R is hydrogen or alkyl of up to 3 carbon
atoms:
or A is alkylepe ?i alkenylene, optionally
fluorinated, and A is a direct link or alkylene or
alkenylene, optionally fluorinated, such that A; and
All together have a total of 1 to 12 carbon atoms, and
Y is -NRCO-, ~CONR-, -CO0-, -0OCO~ or phenylene wherein
R has the meaning stated above;
wherein R 1is hydrogen, or alkyl, alkenyl, cycloalkyl,
halogenoalkyl, carboxyalkyl, alkoxycarbonylalkyl, aryl
or arylalkyl each of up to 10 carbon atoms, or
dialkylaminoalkyl Yherein each alkyl is of up to 6
carbon atoms, or R is joined to R as defined
below:;

] 2 2 12

and wherein X is -CONR -, —CSNRZE' -NR — CO—,
NR

_apl2 12 2 12 0 2

NRZ'cs-, -NRZICONR“-, -NR Z—-C-NR*-,

_sozugz— or -CO-;
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1 2
or, when R is not hydrogen, is -0-, -NR -,

-(NO)R -, —(PO)RZ-—, —NRl——COO-—; -NRl—zso -, -S-,

-80- or —go =3 2

wherein R %s hydrggen or alkyl of up to & carbon
atoms, or R and R together form alkylene or
halogenoalkylene such that, with the adjacent nitrogen
atom, they form a heterocyclic ring of 5 to 7 ring
atoms, one of which atoms may be a second heterocyclic

atom selected from oxygen, sulphur and nitrogen:;
12

wherein R is hydrogen or alkyl of up to 6 carbon
atoms;

. 22 .
and wherein R is hydrogen, cyanc or nitro;

or a salt thereof when appropriate.

2. A steroid derivative as claimed in claim 1
which has the formula:- p,7 27
>y (%4
N .-
\.l//”\\\.1
P
F H : 5]
! . .
54(3/2Q§§//k"\w,/ ¢

17 27
whereln R i§7hydrox§7and R is hydrogen or

ethynyl, or R and R together form oxo; .
wherein -A- is -{CH ) -, wherein n is an integer
n

from 3 to 14, or -A- is:-

iy 2 "'\_v
/ \‘ (CH.?.) -
~(cH_) /g ?
m

wherein mlis an integer from 2 to 9 and p is 0O to 2;
wherein R 1is alkyl, fluoroalkyl or cycloalkyl each of
up to 10 carbon atoms, or phnenyl, chlorophenyl or

2 .
benzyl, or is linked to R @S stated below;

12

wherein ¥ is —CONRZ_' -NR CO-, -S-, -SO- or -SO -,
2
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wherein R2 is hydrogen or alkyl of up to 3 carbon
atoms or together with Rl forms alkylene of 5 or 6
carbon atoms, and wherein R 2 is hydrogen or alkyl of
up to 3 carbon atoms.

3. A steroid derivative as claimed in claim 2
wherein the number of carbon

atoms in the two groups A and R adds up to between 12

" and 16 inclusive.

4. The compound N-n~-butyl-N-methyl-,
§—2.2,3,3,4,4,4—heptafluorobutyl—ﬁ—methyl- or N, N-
(3-methylpentamethylene)-11-(3,179-dihydroxyoestra-
1,3,5(10)~trien-7«-yl}undecamide;

N-n-butyl- or N-2,2,3,3,4,4.,4-

heptafluorobutyl—3-g—[4-(3,1@4-dihydrcxyoestra-

1,3,5(10)-trien~-7«~-yl)butyl IJphenylpropionamide:
74-(10-p-chlorophenylthiodecyl)-, 7xX-(10-p-

chlorophenylsulphinyldecyl)—-, 7¢-[9-(4,4,5,5,5-penta~

fluorosulphonylnonyl]-, 7«¢-{10-(4,4,4~-trifluorobutyl-

sulphinyl)decyl]~ or 7«-[10-(p-chlorobenzylsulphinyl)-

decyl]oestra-1,3,5{(10)-triene- 3,lz€~diol; or
7X-(9-n-heptylsulphinylnonyl)oestra-1,3,5(10)~

triene—3,l;6-diol.

5. A process for the manufacture of a steroid

derivative claimed in Claim 1, which comprises:

(a) when X has the formula -CONRZ-, ~-CSNR2- or —SOZNRz—,

the reaction of a compound of the formula STl-—A—Zl,

wherein A has the meaning stated in claim 1, wherein

ST either has the same meaning as stated in claim 1

for ST, or is an equivalent 7o{~linked steroid nucleus

which bears one or more pr?tecting groups for functional

derivatives, and wherein Z is an activated group

derived from a carboxylic, thioccarboxylic or sulphonic

acid, with an amine of the formula HNRlR2 wherein

1 2
R and R have the meanings stated in claim 1l;
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or (b) when X has the formula -CO-, the reaction
of an acid of the formula STl-A-COOH, wherein ST
and A have the meanings stated above, with an
organometallic compound of the formula R -M, wherein
S Rl has the meaning stated above and M is a metal

group; )
or {(c) when X has the formula -S-, -0-, -NR - or
(PO)Rz, the reaction of a compound of the formula
STl-A—Zz, wherein STl and A have the meanings

10 stated above and wherein 22 is aldisplaceable group,
with a2 compound of the formula R SH, R _OH,
HNR R or RleP-CGHS, wherein Rl and R2 have the
meanings stated above, whereafter a phosphonium salt is
hydrolysed to the phoesphinyl comp?%nd; ' 12

15 or {d) when X has the formula -NR CO-, ~-NR CS-,

NR22 _

-NR 2CONR® =, -NR 2—8-wr2-,-nr'coo- or
—N?lzsoz—,lghe reaction ?f a compoggd cf the formula
ST -A- NHR , wherein ST , A and R have the
meanings stated above, with an acylating agent derived

20 from an acid of the formula R COOH, RlCSOH,
RLOCOOH or Rlsozoa; or, for the manufactuge of a
urea, with an isocyanate of the formula R NCO; or, for
the manufacture of a guanidine, with a cyanamide of the
formula RlNR -CN;

25 or (e) when4-A- is alkenylene of the formula
-A -CH=CH-A -, the reaction of a compound of the
formula:-
1 3
ST -A CHO

1
wherein ST and A Thave the meanings stated above,

30 with a triphenylphosphonium salt of the formula:-

i 4 +
R X-A ~CH2—P (Ph)3 Q
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wherein Rl, X and A4 have the meanings stated above

and wherein Q - is an anion:;

wherafter:

(i) any protecting group in sTl is removed by

conventional means;

or (ii) a steroid derivative wherein ST is a 17 )
~hydroxy—-steroid derivative may be converted by

conventional reactions into the corresponding 17- keto
steroid derivative, and thence to the corresponding 17
~-hydroxy-17 -hydrocarbyl steggid derivative (that is,a
steroid derivative wherein R is alkyl, alkenyl or
alkynyl): 3 17
or {(iii) a steroid derivative wherein R and/or R

are other than hydrogen may be obtained from the
corresponding compound wherein R and/or R are
hyvdrogen by a conventional etherification or
esterification process;

or'(iv) a steroid derivative wherein R3 and/or R17 are
hydrogen may be obtained by hydrolysis of the
corresponding compound wherein R3 and/or r17 are other
than hydrogén:

or (v) a steroid derivative wherein A is alkenylene may
be hydrogenated to provide the corresponding compound
wherein A is alkylene;

or (vi% a stergid derivative wherein -X- 1is

—CH2NR ~ or -NR CHz- may be obtained by the

reduction of the corresponding compound wherein -X- is
-~CONR - or =-NR CO-;

or (vii) a steroid derivative wherein -X- is -CSNH- or
~NHCS- may be obtained by the reaction of the
corresponding compound wherein X is ~CONH- or

-NHCO- with  2,4-bis-{4-methoxyphenyl}-1,3-dithia-2,4-
diphosphetane—-2,4-disulphide;

or (viii) a steroid derivative wherein X is -(NO)Rz'

-S0- or ’Soé- may be obtained by the oxidation of the
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corresponding compound wherein X 1is -NR?- or -s-.

6. A pharmaceutical composition comprising a
steroid derivative, claimed in claim 1, together with a
pharmaceutical acceptable diluent or carrier.

7. A composition as claimed in claim 6 which
contains, in addition to the steroid derivative, one or
more antiandrogenic agents or antiprogestational
agents.

8. A composition as claimed in claim 6 which is
suitable for oral administration and which contains from
5 to 500 mg. of a steroid derivative.

9. A method for producing an antioestrogenic
effect in a warm-blooded animal in need of such
treatment, which comprises administering to said animal
an effective amount of at least one steroid derivative

as claimed in claim 1.

m E. iam v W e

LL I YV

sP32893
PC 20
RPS/MJW: 29 Aug 84
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What we claim is:-
1. A process for the manufacture of a steroid
derivative of the formula:-
1
ST-A-X-R

wherein ST is a 7¢-linked steroid nucleus of the general

formula:—~ .

wherein the dotted lines between carbon atoms 6 and 7.,
and carbon atoms 8 and 9, cf the steroid nucleus
indicate that there is an optional double bond between
carbon atoms 6 and 7, or that there are two optional
double bonds between carbon atoms 6 and 7 and carbon
atoms 8 and 9:

wherein the aromatic ring A may optionally bear one or
two halogen or alkyl substituents:

wherein R3 is hydrogen or alkyl, alkanoyl,
alkoxycarbonyl, carboxyalkanoyl or aroyl each of up to
10 carbon atoms;

. 16
wherein R is hydrogen, alkyl of up to & carbon atoms

which is preferably in t‘ne/g -configuration, or hydroxy
which is preferably in the -configuration;
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wherein either R17 (in theff—configuration) is hydroxy
or alkanoyloxy, carboxyalkanog%oxy Oor aroyloxy each of
up to 10 carbon atoms; and R {(in the &(-
configuration) is hydrogen or alkyl, alkenyl or alkynyl
each of up to_©6 carbon atoms ;

or R17 an?skzj together form oxo {=0};

wherein R is alkyl of up to 6 carbon atoms;

wherein A is straight- or branched- chain alkylene,
alkenylene or alkynylene each of from 3 to 14 carbon
atoms, which may have one or more hydrogen atoms

replaced by fluorine atoms, or has the formula

—Al—Y—All—
wherein A and All are each alkylene or alkenylene,
optionally fluorinated, having together a total of 2 to
13 carbon atoms and Y is -0O-, -8-, -S50-, -SO -, -CO-
or -NR- wherein R is hydrogen or alkyl of upzto 3 carbon
atoms:
or Al is alkylene ?{ alkenylene, optionally
fluorinated, and A is a direct link or alkylene or
a%%enylene, optionally fluorinated, such that Al and
- together have a total of 1 to 12 carbon atoms, and
Y is -NRCO-, -CONR-, -COO~, -0CO- or phenylene wherein
R has the meaning stated above;
wherein R1 is hydrogen, or alkyl, alkenyl, cycloalkyl,
halogenocalkyl, carboxyalkyl, alkoxycarbonylalkyl, aryl
or arylalle each of up to 10 carbon atoms, or
dialkylaminocalkyl Yherein each alkyl is of up to 6

carbon atoms, or R 1is joined to R as defined
below;

2 2 12
and wherein X is —-CONR -, -CSNRZE' -NR CO-,
- NR
_NR}2 12 2 12 0 2
CS-, -NR CONR -, -NR -C-NR -,

-S0 NRZ‘ or -CO-;
2
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1 2
or, whgn R is ngt hydr? en, is -0-, -NR -,
12
-(NO)R -, -(PO)JR -, -NR COO-; ~-NR SO2—, -S-,
-S0- or -8S0 -

2 2
wherein R 1is hydrogen or alkyl of up to 6 carbon

atoms,

or R and R together form alkylene or

halogenoalkylene such that, with the adjacent nitrogen

atom,

atoms,

they form a heterocyclic ring of 5 to 7 ring

one of which atoms may be a second heterocyclic

atom selected from oxygen, sulphur and nitrogen:

12
wherein R is hydrogen or alkyl of up to 6 carbon

atoms;

22
and wherein R is hydrogen, cyano or nitro:

or a salt thereof when appropriate, characterised by:-

(a) when X has the formula -CONRZ?-, -CSNR2- or -SO0,NR?-

the reaction of a compound of the formula STI—A—ZI,

whirein A has the meaning stated above, wherein

ST either has the same meaning as stated above

for ST, or is an equivalent 7«-linked stercid nucleus

which bears one or more protecting groups for functional

derivatives, and wherein Z2 is an activated group

derived from a carboxylic, thiocarboxylig or sulphonic

agid, with an amine of the formula HNR R , wherein

R and
or (b)

R have the meanings stated above:

when X has the formula -C0O-~, the react%on

of an acid of the formula ST -A-COOH, wherein ST

and A have the meanings stated above, with an

orgahometallic compound of the formula R -M, wherein

1
R has
group;
or (c)

(PO)R2
1

the meaning stated above and M is a metal

' 2
when X has the formula -S8-, -0-, -NR - or

. the reaction of a compound of the formula

2 . 1 .
ST -a-2, wherein ST and A have the meanings

stated

2 . .
above and wherein Z 18 a displaceable group,
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with a compound of the formula RISH, RlOH,
HNR R or RleP—CGHS. wherein R1 and R2 have the
meanings stated above, whereafter a phosphonium salt is
hydrolysed to the phosphinyl compound;
or {d) when X has the formula -NRlzco—, —NR12CS—,

NRr22
nr Zconr®-, -nrYZ-C-nr2-, -nr'Zco0- or
-N? SOZ—'lghe reaction ?f a compo%gd of the formula
ST -A- NHR , wherein ST , A and R have the
meanings stated above, with an acylating agent derived
from an acid of the formula R COOH, R CSOH,
RlOCOOH or RlSO OH; or, for the manufacture of a
urea, with an iéocyanate of the formula R NCO; or,

for
the manufacture of a guanidine, with a cyanamide of the

formula R NR -CN;
or3(e) when4—A— is alkenylene of the formula

-A —-CH=CH-A -, the reaction of a compound of the
formula: -

1 3
sT -A CHO

3
wherein ST and A have the meanings stated above,
with a triphenylphosphonium salt of the formula:-

1 4 +
R X-A —CHz—P (Ph)3 Q

wherein R , X and A4 have the meanings stated above
and wherein Q " is an anion;

wherafter: '

(i) any protecting group in STl is removea by
conventional means;

or {ii) a steroid derivative wherein ST is a 17
~hydroxy-stercoid derivative may be converted by
conventional reactions into the corresponding 17- keto

steroid derivative, and thence to the corresponding 17
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~hydroxy-17 -hydrocarbyl steroid derivative (that is,a

"steroid derivative whereim R is alkyl, -alkenyl or -

alkynyl):

or (iii) a steroid derivative wherein R3 and/or R17
are other than hydrogen may be obtained from the
corresponding compound wherein R3Qand/or'Rl7 are
hydrogen by a conventional etherification or
esterification process;

or (iv) a steroid derivative wherein R3 and/or R17 are
hydrogen may be obtained by hydrolysis of the
corresponding compound wherein R3 and/or r17 are other
than hydrogen:;

or (v) a steroid derivative wherein A is alkenylene may
be hydrogenated to provide the corresponding compound
wherein A is alkylene;

or {(vi a steroid derivative wherein -X- is

—CH2NR - or —NR2CH2- may be obtained by the

reduction of the corresponding compound wherein -X- is
-CONR2— or -NR CO-; ,

or {(vii) a steroid derivative wherein -X- is -CSNH- or
-NHCS—- may be obtained by the reaction of the
corresponding compound wherein X is -CONH- or

-NHCO- with 2,4-bis~{(4-methoxyphenyl)-1, 3-dithia-2,4-
diphosphetane-2,4-disulphide:

or (viii) a steroid derivative wherein X is -(NO)RZ,
-850~ or -S02— may be obtained by the oxidation of the
corresponding compound wherein X is -NR?- or -s-.

2. A process as claimed in claim 1 for the
manufacture of a steroid derivative of the formula
ST-A-X-Rl wherein ST has the formula:-

F£7 27
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17 27
wherein R i§7hydrox and R is hydrogen or
ethynyl, or R and R together form oxo;
wherein -A- is -{(CH ) -, wherein n is an integer

: 2 n
from 3 to 14, or -A- is:-

(Cﬁz) -

(CH_) P
2 m . . ‘ . .

wherein mlls an integer from 2 to 9 and p is 0 to 2;

wherein R 1is alkyl, fluoroalkyl or cycloalkyl each of

up to 10 carbon atoms, orzphenyl, chlorophenyl or

benzyl, or is linked to R. _as stated below;

2
wherein Xzis -CONR ~, -NR C€O-, -S-, -SO- or -S0 -~

£

wherein R 1is hydrogen or alkyl of up to 3 carbo%
atoms or together with R fogms alkylene of 5 or 6
carbon atoms, and wherein R is hydrogen or alkyl of
up to 3 carbon atoms, characterised by:-

{a) when X has the formula —CONRZ-,

the reaction of a compound of the formula STl-A—Zl,
wherein A has the meaning stated above, wherein

ST either has the same meaning as stated above

for ST, or is an equivalent 7«-linked steroid nucleus
which bears one or more pr?tecting groups for functional
derivatives, and wherein Z is an activated group
derived from a carboxylic acid, with an amine of the
formula HNR R , wherein R and Rz have the

meanings stated above;

or (b} when X has the formula -S-,

thf reagtion of a co?pound of the formula

ST -A-%Z , wherein ST and A have the meanings

stated above and wherein Z is aldisplaceable group,
with a compound of the formula R SH,

wherein R has the meaning stated above;
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< ’

) 12
when X has the formula -NR CO-,

th? reaction of a compou?d of the formula

ST -A-

2
NHR , wherein ST , A and R have the

meanings stated above, with an acylating agent derived :

1
from an acid of the formula R COCH:

or (4)
3

4
-A -CH,—-CHy~A -, the reaction of a compound of the
formula:- ’

="

when -A- is alkylene of the formula -

1 3
ST -A CHO

1 3 ‘
wherein 8T and A have the meanings stated above,

with a

triphenylphosphonium salt of the formula:-

1 4 +
R X-A —CHz—P (Ph)3 Q

4
wherein R , X and A have the meanings stated above

and wherein Q is an anion. followed by the

hydrogenation of the alkenylene group -A2-CH=CH-A%- thus

formed:

whereafter:

{i) any protecting group in sT! is removed by

conventional means;

or {(ii)

a steroid derivative wherein ST is a 17

~hydroxy-steroid derivative may be converted by

conventional reactions into the corresponding 17- keto

steroid derivative, and thence to the corresponding 17

~hydroxy—-17 -ethynyl sterocid derivative;

or (iii) a steroid derivative wherein X is -S0- or

—SOZ— may be obtained by the oxidation of the

corresponding compound wherein X is -S-.

SP32893/EP ' i

SC20

RPS/MJW: 27 Sep 84
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(57) Abstract

The invention relates to an injectable solution of testosterone undecanoate, which contains testosterone un-

decanoate as the active component, injectable plant oil and/or benzyl benzoate. The injectable sclution can be used
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T—EREN R AN R

FEASRER T —BEALFEHR . RARNALH RN +—8
EHERHERTET TR ERSERELTRALERRLST
Wk, ERF+—BEAEFEHERE SRR EIMEEHLA
H ATEKHFHBT,

FERAGEHZE, AL TERREAKERETRLLE
BARMIEIT 69k, doF THARKTE(EELLERZEE).
BHELAREANET o, BLEILBRETLE.BATANARBREL
ik, A TR RELERFERX , KEFFMIE 2—3 8,8 Fr
Wi E, KB ERARBPEMHNBIERN LBRELE, AARETH, L
FAZEMEFTAORAEERN I TEELEREN L, BHX
WA BTREFE, MREXHeA, BFEREZELESH RN
FEBENEEHER. SLRANBELEFEMNR A RBZERTRA
2—4 B, —MEE2HANE 1 SGES o REREFHANA T+ —BE
HERE LS HARARE . CoRLS2HERFIELSEH
AR E L, (P FIEH R AU S S eI A A 4K,
ETHBRABINS, ek .tk ot L3N 3 T,
HEAFXBNIC R EFARESEF i, F—5&, BA
SpMAREELFTHEGIABEY, At o+ 5P, AELAFR
AETHEA B ARG S RIFRIAY 24 BB T J MK bérF R
BRE®AFLRS.

A AERYBYAET TR AR FE HRG AWK,
FREGREEEMEFT LG HGOHF KB E LRI,
FERAANLESHAWERFART EI R+ —BREFLEZHAGR
A L LR ES — R, TR F (— ﬁ&%}u%)%&:}e‘fg: 70 w2
bR TN R SR ATEIT B A B MIEIT €k 5 BTl
BTk, HHERAESEFREIMEEBLAGH, ETHH
K FH@Feh, WENRTREME, TRALS . E#AXL, 4

_—1 —

;?z'" ’
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FRAAE, REAVRE T LRHALFRE K,

ARG+ —BREFAFEMR, O+ —BEAE EHAEY
B SRRSO ETRFEAR, AT UESARTS X TH FEEY
EA RGN BB, FRMAENE 1—2ml 2 H4E 4 125—
250mg +—BFHE., TAN T BELEHRFLANITB-KE

i —4 % —3—8— T+ —IRELAS, Z XA

o

!
cH.), Cily

H5F XA CaoHusOs, 5 FFH 456. 71, A S A G &4 &, KL oMk

WA, TERITH, S CoHuO: B34 97. 0—103. 0%, b #% &
(dJp**68C~—+72°, RIZ TR _FTHE LR, L5 TREFLLUBRT
BE, 4 2 & (PES65 & k& ) NFEM 239—240nm, 49 %
i# (Perkin —Kimer577 ®)PXEYY  em~12910,1735 (85 & Ve=o0),

- 1670(C3 B Ve=0) ,1608(Vc4=C5),1170 & 1270(BE Ve=0) . %k
PEXEASANL, FETEHR I ERINE, 2HAHES
WHHEHREASTE SRS PR _MEPINT., ZHAKY
MR A, SR K RS,

AE P REE G T Rhablbd—F 59,

Kef]l )

A& U ARG FEE Exar.éfﬁ];}ﬁ#!o.ézﬁﬁiza‘# 150CXK @i 1
B, S, AR ELSSAXTERFERIRL 5—15%
R M AR AEY, REESBERP AT "B ELL.BEH
ER, AmEFHERELE, SR, EHTTFREE T, I0CHEX
AR B 305 4RP R AL HESHR, HIRAMEAIE 1— 2:;:1/‘\ 125—
250mg +—8REX XK. g

RHaF] 2

2—1 #H=4ER. (l)t&&%@&bb#x S EHEXERE

-— 2 —

b
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P 4R 28 WL P 12 S+ —Bf F U4 13. 7Tme/ke( 3X 10~ 5mol/ke) , = &
BRGBEEAR . FEHRAT0 R LL, B RS EELS
HEMREZHARE FAFK 1. 5X 10" mol/kg 4~ 7 R LA 4-F
FPMmEE 5P, LAAMIERN, 2 RS54 50 £
520X . R%1.2,B1, AP TP AR EAREHNE(DTF
344. 48) . TEL A A E B EWE 4% (5-F F 34 400.60),TU 34
Rt+—8E5EHE '
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&1
+—BEFAFERAAANRERHAN LS RABETE T Y HH

|l ot im BT ¥ X+SD(mg/100gwh)
£EAH A . mg/100g
amry K GESE ,
i FX -3 LIRS &4 A
6 10 | 22.14+6.4 | 55.0419.2 | 95.2+416.4
R EAE 6 25 17.84+9.8 | 59.5428.2 | 77.2+22.7
3.0X10 %mol/kg | 6 | 40 11.846.3 31.14+14.5 | 70.0+27.2
¥R Mz 6 55 10. 4+3.7 26.4+5.3 83.6+6. 1
6 70 7.443.1 22.24+6.3 | 79.5+14.4
6 10 43.74+11.2 | 73.0419.2 | 127.0+18.9
. 6 25 27.4+10.7 | 68.34+19.8 | 112.4+17.0
3.0X10 " mol/kg | 6 40 16.548.2 35.249.6 | 78.6+15.7
FRME 6 55 | 7.5+2.8 | 15.6+3.7 | 57.847.0
6 70 6.3+1.2 16.34+1.7 53.24+9.5
6 10 33.3%7.0 72.3425.0 | 119.0423.0
S 6 25 5.3:£2.2 14.34+3.4 39.445.2
1.5X10 * mol/kg | 6 40 5.94+2.1 18.415.6 38.4+45.8
77 RRE 6 55 3.6+1.8 10.342.2 32.243.4
- 6 720 - | 3.041.2 8.242.4 26.3+4.2 ]
6 10 1.840.9 5.04£0.9~ 21.2:45.5
R 6 25 2.541.0 3.941.4 27.944.1
EFHHR 6 40 2.44-0.2 6.84+1.1 23.6+4.0
¥ Mz 6 55 1.540.7 4.84+1.5 ¥ 21.944.0
6 70 2.240.8 6.1+1.8 19.314.0
;?!"
_4_

H T (mME 20 4)
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WO 95712383
2
FBEAXLSACHRIEHRLTLINBBERFT YL
= BEHA XESD(mm/kgwb)
::‘ *ii euL o 8 5 5 R R
mo.
& B9
i 1 2 3 4 5 6 9 11
- —#&3.0X10™° 521-1:t26- 34i30. 3129. 94-26. 4 +-26. 2+24. 74| 23. 2+ [9.9+4
L€ L& B Mz 4.4 6.0 5.9 6.4 6.1 6.0 5.3 4.8 4.5
A& {3.0x10°° 521.8:!:2&1:&29.4:!:25.1:{:23.9:1:20.7:Hl8. 54116. 514 |5. 54!
8 | B 3.6 | 6.1 {76501 6.1 511 4.1 6.1 5.9
HE |1.5x1073 5a9.4:tzs. 54P5. 221, 6120. 0£}18. 5:N7. 4:H 14. 6+ [13.8+
¥B S 7EME | 4.0 { 5.0 3.3 1 3.0 4.3} 2.2} 2.7 2.4 2.4
a3 58 ‘i;:ﬂ sns.9:&15.8:*;15.4:&14.1:&12.7:1:11.8i11.4:1: 9.6+ |9.2%+
T 3.0 | 4.4 | 30| 2.8 ] 2.4 | 17| 1.7}|215 |12
XHE Mz .
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TU 63 R ¥4 3. 0X 10~ mol/kg, £ 4 PLiE ,
TE 45 R ¥4 3. 0X10™°mol/kg, £:R L% .,
TP ¢4 R & A 1. 5X 10 °mol/kg,7 X H ML,
I RAHFHAWMES, BRI,
B 139+ —B K5 R m A B Rl i as s
AREF HAei (4 RAR WA DT,

+—BRFAEMAEHE O RS G F LR,

E P X EGRBET AR, CRAAFNF 9. 0X10 5mol/kg
AR #LES, A E &HiX 18. 0X10  mol/kg &,10 X S+ 5ALiE 3. 0
X 10~ °mol/kg Ja{5 65 52, 25 REH AR HIE . HLY TU Lz &
B HHHORL ST 6, EEALHTMLEETR K,
ERALA& 3.
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% 3
+—#HFELEFNELIGIMEES oS H R
: BT ¥ X+SDlmg/100gwhb)
TU #4H ¥ & A8 i) ‘
o n 20 40 85 M
Eufge XIS |
LiBi): 3 4k 4 F-3:2% 3
—Eh ¥R
3:;(1?_? f;k 5 10 26.946.8 | 48.84+16.1 |101.3417.1
: mOl/RE | 5 25 17.545.3 | 45.9£21.0 81.94+11.5
ok BL3E
—ERE A
g:xf_f ;T;k 5 10 3.140.4 | 4.941.1 | 39.4+1.8
: moVEE | g 25 2.240.2 | 9.04+2.5 | 30.9%+2.4
S 7Rk
lsixj_f T/k 5 10 23.441.8 | 40.7+6.5 | 99.74+13.5
y mol/Xe | g 25 6-1%1.1 | 14.945.0 | 48.148.8
S TEOR
M Eis el 5 10 1.540.8 5.6+048 | 22.0+44.2
S 7ROR 5 25 2.540.8 4.1+1.5 30.24-4.0

FRE(@®UEF 265)
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(2) KM e ETERN .28 X8 AT R
Bl éxtmpendy X B, & X 25mg/kg,i4 4: 3 X, 8, % (Hb), 4z 0
(RBORF WS, mA R mib( Ri)LF3E R, RGBS A TiE
S+ KB 40me/ke/ BB, 8 11 B AURKA T £, M2 TEXBEF 4 X
FHELREH T+ —B8 FH £ 3.0X10*mol/kg (12 Bl P4 4 5 &
#H),FAetEmEgELFE, 4.3X107'mol/kg & F,F AR EH 2
K,ET 12 B, BadTEERM FHETH, . REEELES
+—BEAE A EMGE BEET LG K, —B £ 4 4 Hb,
RBC Z Rtc Z 8439 BA TR FHNF. B R AME 4, FTF
HER T+ —BREFLLTN AR E T 2F 6T K.

B) +—BRFAELSAIRERMBENBEXEGRLT
R BREALFAGHENEXEF1IMMARESH T —BEALE
(TUO2:K,% 2 KB 5H 3MAELH1.L,8:K 12mg/kg, H R 5 )
fe{z 88 B84 P 53-8 (MDP) 7mg/kg X /X 88 — 8 (EDV)0. 7mg/kg, L
R, 83N A S, AL S5HNE5ES553MNAR,5A
LH#MEASEZ 10X, 2R8I AS, HUELIRGME,TXERE
15 A& &, M ERFRMEAANBEE LT H69d64c. £ X TUH
EDVUtIE 2AAAREEZNA(ESE2AA) . R L4 L%
HEALFH . TU+MDP A EIANAZERSANABEFFod4 4
FAEEIANAAAREILEFT N £FREAS,
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WO 95/12383
4
+—&¥Lt$ﬁ&*mtﬁiﬂﬁi%¥k1§%&ﬁhﬁ#m

- xeii X+SD)

it
¥ X FREAERK

Fl | HEM | EHEME

2 4 8 12

- All 12.240.5 | 8.8%+0.5 9.940.4 [11.14£0.3° | 10.2+0.3 | 13.14+0.3""*
(/dL)Bl 11.840.8 | 8.410.6 9.94+0.5 |11.040.4" { 9.84+0.3" | 12.24+0.4°
g Ch3 12.2+0.7 | 8.840.6 8.6+0.6 | 8.910.6 8.440.5 10.74+0.7
RBC |Al1 7.6+1.3 | 5.1+0.6 | 4.3+0.9 | 4.84+0.5° |5.24+0.6°"| 7.34+0.7°°
KE7/Bjt3 7.5+0.6 | 4.6+1.0 3.94+0.5 | 4.9+0.F" | 4.6+0.7"° 6.7+0.7°
mm*)|C13 8.3%+1.9 | 4.3%+0.8 3.2+1.4 3.5+1.1 3.310.6 5.3+0.6
Ry Afld 0.440.7 | 39.349.8 |72.046.1° |54.047.2° | 38.542.7 | 15.243. 4"~
<z§ B3 0.34+0.5 | 39.8+5.9 |73.245.0° | 47.8+4.6 | 41.6+3.6 | 23.8+3.6°

Ch3 0.54+0.7 | 39.2+7.9 | 51.9+6.7 | 41.6+7.0 | 49.8+6.1 33.1+3.0
WBC |All3 14.813.5 | 20.5+4.6 | 13.24+2.1 | 17.943.5 | 11.4+£3.3 10.3+1.7
F/ BE 16.0+4.3 | 20.1+4.3 | 12.5+4.2 | 16.3+7.0 | 10.5+1.9 10.1+2.2
mm®){C[13 15.043.2 | 18.6+5.3 | 12.942.7 | 16.1+3.8 | 12.1+2.4 10.7+1.2
&% Al13 0.3440.03 | 0.333-0.03 | 0.39+0.03 | 0.4140.03 0. 460.03° 0. 47+0.04" ° |
ko) Bi13d 0.3240.04 | 0.304+0.04 1 0.3540.04 | 0.374£0.05 | 0.40°F0.06 ! 0,42+0.06

g CF 0.3240.02 | 0.3140.02 | 0.33:£0.02 | 0.354+0.02 | 0.38+0.03| 0.38+0.03

.1 ABBTF+—RELE, BUATFREFLL, COtFHIER, HESLSEALEL,

2 * P<0.05, " PLO.01, msA‘iBm}m!-‘:zcath&(: HE)
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5

+T—BRFEAEREATIFPRRSBE BN X LRLEFHA

FAEHABE R

HhERE

5 2 I 3 8 .
o i BHBMACA) | BHRED

1# 2 3 4 5 6

TU 12.0
EDV 0.7 6/6 | 1/6 | 0/6 | 0/6 | 0/6 | 0/6 | 1/6

TU 12.0

MDP 7.0 6/6 | 5/6 | 3/6 0/5 0/6 | 0/6 | 6/6
B4 6/6 | 6/6 | 4/6 | 5/6 | 5/6 | 5/6 | 5/6

# FINALE2R, F 23N ALLS 14,
* B F LR&EHTHL -

S

BRR (=M 26 45)
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2—2HRARAER. DF 5B LA MR EHCHI+—B £ A4
£, 2 XM RHAEFTYE, 32 £ 60 X 5 ¥ HHH
A A4 EY 13.3% 4 9. 9%, K HEM /2845 15.4 X, hARLHF
AT VB BSRF A &L AL M AT R F ok, B 60 £, ALE
HAEGAH M AL T 10.9%; L i P 4 Enitwe S
HANALHFE 41.9% 5 9.3%. AATHELERE S & 7.2%. 4
FRE2,%6,

B 2% B2 A.kw 4 AEMECHITUIZ2mg(14. 76MBq) /kg
J fo 3 &AM — o A ¢ £, (X4-SD) :

S— 11 —

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 297



WO 95/12383 PCT/CN94/60084

% 6
* M CHITU 12 mg(14. 76 MBq) /kg
B P i M S A (dpm X102, X+SD)

i R 2 X 30 X 60 X

) s ;3 15.40+£2.10 2. 204-0. 80 0. 5040. 20

il 23 10.00+2. 70 3.4042. 30 1.10+40. 80
* g 4.50+1. 30 1. 5040. 90 0.134+0. 07
M ¥ 6. 7041. 70 1. 304+0. 60 0. 3310. 07

B 3 M| 3.3040.50 | 0.80%0.50 0.1640. 09

BECTLE 3.9040. 50 0. 9040. 50 0. 08+0. 04

&A= 3.5040. 60 2.5041.00 - 2.3040. 40

[N
B B 14.10+7.60 | 1.6040.80 0. 8040. 50

& &‘l

.4 A XA P )

e

RH®R (NG 2645)
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Kt 3
EMESH  KASFHARKTT AL
8—1 SMFMERE SEATEHF—BEALE 3 75me/
keC AR EAHE 2708, WR U EAARNRETRET AL,
NIH S, RF 17— 208, ¥ & F, & T H +—8B 1. £
R UREDZE MM AASEREE R, 204 7,
7T +—BEALAFHSHEBHE AR

w ® =k o8 FEToM S5 % R Y
Cg-kg scd

2.5 12 s i

3.75 12 ) ' 7

3—2 KAHFMHREE (DX LR 4 AL Wistar £ & 75
oD HE4m, AR 8L178,Bm i02158, 48 Cm 109155,
HEAMZHS 1R, AmLEHAEAmEHAE,BmE TUA2mg/
kg,C 8% TUldmg/kg, & 4k 6 4~ F , XB 24 A.B.C =41 5174
3 AZ REART ME A B A %, KBER LY TU ST 2158 A
R Hoky, e R B b b S A e £ e 30, Ak EH b, B TU
BREFLENHAG Bl F 22 ERR I ARLEEYE
#IE T AL,

(2 HRBER: 1012 T8 K 14 R, 5% 348,448 492
4.B@m2%2%,Cu 2520, A im&ZPH1 RAWEIEHRAMK
# 4k 4 % B8, B 41 2 TU100mg/kg, C 48 £ TU20medke, & & 6 4~

“REW,

a. — M4 EFEH ALHIAAN.SaPpiale, ke
Haeld—1.5@. ERHOMAE. ERFatEnieomn s,
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AREKMNER, (EAHAMEK 1.7T-1.9 &, HARETL 5
B hEFigkisin, F392.3—-2. 4= FRABE. SRTaE54EB
bR, RFRKREERE. '

b. s FMA ez £ G ERE RHATE WBC, Hgb & Pt {ii
EuAARKT, ALFHENMA B, SERBCUHHEHS, =
b 5 AR T 5B ,RBCHSZARE £ 5,

MH.OEFHRAT LR .5 ARNTASa 5 Bwu A S6
4A~H P SGPT 5 BUN &5 A AT A AR £ 9], 39 4 ¥ € E
A,

e BEE LS E P—REMH.QRSFHA Q—T
MY AEEEB ASMEANERE, LA ENFEHF. AL
ZeNAE, GREEHBUYELEA 1 A kA ST &£ R4 0.
S5mv, A EHEEFELH.

d. #EFEE RAFAAALESHTRE,.FwE&FZRN2
F(ep HBE1R) NEZRERL . F A EmL2E. 8 BFER
BAE, ARAVFEHT . BN T . FALAMEDALER . EX
BRF: &0 2 AP ATREXE .55 KAETHY
FA R AREAET . SRFABRH G T2, T
s, ¥ TRERT  HRmBALE . AAZHAEHEL Y S
el e® ., SAFTEHEPIMETIEIHRIAH, HK
ANEE P ETEETHREHHRY.

BPEETEE H+—BREAFTASEHARTNEIREG L5
kLA XBRAL R RAEBY IR NTRE. LR LEAS.

R
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