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FORMULATION

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

5 7cc—[9-(4,435 ,5,5-pentafluoropentylsulphinybnonylloestra— l ,3 , 5( l 0)—triene-3, l 7£3-diol, more

particularly to a formulation adapted for administration by injection containing the compound

7oc—[9-(4,4,5,5 ,5—pentafluoropentylsnlphinyl)nonyl]oestra— l ,3,5(l0)—triene~3, 1 7B-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 to antagonise oestrogens with

is 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 efiiciently for ER binding but their effectiveness is often limited by the

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

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

ofthe normal transcriptional hormone responses and consequent manifestations ofoestrogens.

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

Ix) LIV
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 l989,

Wakeling l990a, l990b, 1990c. Vlfakeling and Bowler 1987, l988.

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 70:, position,

provided the first examples of compounds devoid of oestrogenic activity (Bowler et al 1989).

30 One of these, 7ot- (9-(4-,4,5,5,5-pentafluoropentyl sulphiny1)nonyl]oestra—l,3,5—(l(})triene-

3,1713-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

7oc—[9~(4,4,5 ,5 ,5-pentafluoropentylsulphinyl)nonyl]oestra—l ,3 -5 (l0)—triene—3,l 7 B—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 '70:-{9-(4,-4,5 ,5,5-Pentafluoropentylsulphinyl)nonyl]oestra- l ,3-5(l 0)-triene-3 , 1 7B-diol,

or ICE 182,780, has been allocated the international non-proprietary name fulvestrant, which is

used hereinafter. Wheii referring to fulvestrant we include pharrnaceutically-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—lil<e stimulatory activity that is

is characteristic ofclinically 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 does not adversely affect bone density or lead to increased gonadotrophin secretion. If

also true in humans, these findings could be ofextreme 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 l38 504 discloses that certain steroid derivatives

are effective antioestrogenic agents. The disclosure includes information relating to the

preparation of the steroid derivatives. ln particular there is the disclosure within Example 35

of the compound 7oc~{9-(4,4,5,5,5 -pentafluoropentylsulphinyl)nonyl]oestra-

3O l,3,5(l0)—triene-3,l7[3—cliol, 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.

Fulvcstrant shows, along with other steroidal based compounds, certain physical

properties which make formulation of these compounds difficult. Fulvestrant is a parficularly

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 inj ectable steroidal formulations

which have been commercialised. Commonly these fonnulations use oil as a solvent and

10 wherein additional excipients may be present. Below in Table l are described a few

commercialised sustained release inj ectable formulations.

In the formulations within Table l a number ofdifferent 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 ofbenzyl 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

(rngrnl“ at 25°C)

Water 0.001

Arachis oil 0.45

Sesame oil 0.5 8

Castor oil 20

Miglyol 810 3.06

Miglyol 812 2.72

Ethyl oleate 1.25

Benzyl benzoate 6. l 5

lsopropyl rnyristate 0.80

Span 85 (surfactant) 3.79

Ethanol >200

Benzyl Alcohol >200

l0

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 (Riftkin 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 Smls 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 l0ml 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 rngrnll — see Table 3 below. The finding is surprising since the

solubility of fulvestrant in r1on—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 ofthe invention a pharmaceutical formulation

20 comprising fulvestrant (preferably fulvestrant is present at 3-10°/fmrfv, 4-9°/ow/V, 4—8°/ow/'V,

 
4—7%W/V, 4-6°/i)W'/V and most preferably at about 59/ow/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 ofthe invention is a pharmaceutical formulation comprising

fiilvestrant 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 ofthe 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%

Qareferably at least 5% or ideally 10%) Weight of a pharrnaoeutically-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 45mgrnl" 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 1 g of

15 the constituent. By Way of fiirther illustration
3’:

7 lrnl I J 9

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 61111, 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 Voluine 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

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 ofup to 0251111, preferably

up to 0.1 Srnl will also be present in the formulation. Typically the formulation will be

5 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 pharrnaceutically-acceptable alcohol present in any of the

above formulations are; at least 3%w/V, at least 5%w/V, at least 79/ow/V, at least 10% W/V, at

least ll% w/V, at least 12% W/V, at least 13% wfv, at least 14% W/"V, at least 15% W/V and,

10 preferably, at least l6% wfv. Preferred maximal concentrations ofpharmaceutically-

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 ofpharmaceutically~acceptable alcohol present in any of the

above formulations are selected from any minimum or maximum Value described above and

preferably are; 3-359/ow/V, 4-35“/ow/V, 5—35%w/V, 5-32%W/V, 7—32%w/‘V, l0-30%W/V, 12-

15 28%W/V, l5—25%w/V, 17-23"/{aw/V, 18-22%w/V and ideally 19-21"/ow/V.

The pharrnaceutica1ly—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 henzyl 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 pharmaceutica1ly—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

palrnitate 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 phaimaceutically—acceptable

alcohol will be of a quality such that it will meet pharrnacopoeial standards (such as are

described in the US, British, European and Japanese pharmacopoeias) and as such will contain

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 12



Z70635

-10-

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 l5.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than

99.5% ethanol by Volume when measured at l5.56°C.

5 Preferred concentrations of the pharrnaceutically-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% VVIV 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% wiv or less and

25% W./V or less. A preferred concentration is 15% wfv. Preferred ranges of pharmaceutically-

acceptable non-aqueous ester solvent present in any of the above formulations are selected

from any rninimum or maximum Value described above and preferably are; 5-60%w/V, 7-

55%W/V, 8-50%wfv, 10-50%w/V, 10-45%W/v, 10-40%w/V, 10-35%w/V, 10-30%w/V, 10-

15 25°/ow/V, 12-259/ow/V, 12-22%W," 7, 12-20%w/V, 12-180/o‘W/V, l3-17%wfV and ideally 14- 
1 6%W/V. Preferably the ester solvent is benzyl benzoate, most preferably at about l5%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). 
20 Preferred combinations ofpharmaceutically-acceptable alcohol and pharmaceutically-

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

I Pharmaceutically-acceptable Pharmaceutically-acceptable non-aqueous

alcoho1(°/ow/V) ester (%wlv)

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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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-

28, 15-25, 17-23, 18-22 and ideally 19-

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

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 ofpharniacopoeial 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 inflannnation/irritation present

15 at the injection site and this was variable and difficult to controi. Also the fulvestrant release

rate was not sufficiently high to be clinically significant.

2. Our findings from studies using MC 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 wiil 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 henzoate,

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

(J1
We have found that despite the rapid elimination of the additional solubilising

excipients, ie. 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 fonnulation of the invention.

10 By use ofthe term “therapeutically significant levels” we mean that blood plasma

concentrations of at least 2.5 ngrnl”, ideally at least 3 ngnill, at least 8.5 ngml", and up to 12

ngmli‘ of fiilvestrant are achieved in the patient. Preferably blood plasma levels should be less

than 15 ngrnl".

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

13 weeks, and, preferably at least four weeks ofcontinuous 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, 3.54 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 51111 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 ofbenzyl benzoate on fulvestrant solubility in castor oil,

despite fiilvestrant having a lower solubility in benzyl benzoate than in either alcohol or castor

oil.
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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'1 @ 25 °C

Formulation la) Complete Vehicle Vehicle minus alcohols

Castor oil based 8 l .2 12.6

;\/liglyol 812-N based 86.8 L?

Sesame seed/Castor oil (1:1) based 70.1 4.4

Sesame seed oil based 45.7 0.7

Arachis oil based 40.2 < 0.2

(a) Complete Vehicle Formulations comprised ethanol {96%](l0%), 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 5 l

Formulation Fl 0 0 0 0 0 U 0

castor oil based

Forrnulation 1:2 ++ " +++ +++ -l—F+ +++ ++ 0

Miglyol 812-N based

Formulation F3 + ° 4+ ++ +++ ++ + +
sesame seed oil/Castor
oil based

0, + , ++, +++ = Degree of precipitation {None detected, Mild, Moderate, Severe)

a Formulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcohol (10%) 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 in viva rabbit study.

Figure 1 shows the release profile in viva 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 50mg per 3kg;

mean given; number of animals per timepoint = 8, plasma samples assayed for fulvestrant

content using lc—rns/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 fiirther 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 fonnulation adapted for

intramuscular injection, as defined above, for use in medi cal 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 45rngml‘1 of

fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a pharmaceutically-

25 acceptable alcohol per volume of formulation, at least l% (preferably at least 5% or ideally

10%) Weight of a pharmaceutically-acceptable non—aqueous ester solvent miscible in a

ricinoleate vehicle per volume of fonnulation.

Preferably 5ml 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 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 (l1[3 -fluoro— 70t—( 1 4, 14, l 5 ,1 5 ,15-pentaf.luoro—6—

methyl- lO-thia-6-azapentadecyl)estra- l ,3 ,5(l0)-triene—3 , l 7l3—diol) is also putatively a

compound with the same mode of action as fulvestrant and has a very similar chemical

10 structure. lt 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 ofthe invention is a pharmaceutical fonnulation adapted for

intramuscular injection comprising 1 1{3—fluoro— 7oc—(14, 14,1 5,1 5, 1 5—pentafluoro—6—

methyl-10-thia—6-azapentadecyl)estra—1,3,5(lO)—triene—3,17B—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 45mgn1l" of l lB—fluoro- 70¢-(14-,1 4,15, l 5,15-pentafluoro—6—
 

methyl— 1 0—thia—6—azapentadecy1)estra- l ,3 , S( l 0)-triene—3 , l 7 [3-cliol. 

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 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

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 primaiy packs are overlaid with sterile

nitrogen, before aseptically sealing.

See also processflow 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 ofbenzyl benzoate

25 0mg of fulvestrant for each 5ml of finished formulation

and the remaining amount as Castor oil  
MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 20
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FLOW DIAGRAM OF MANUFACTURING

Ingredients!Components process

Fulvestrant STAGE 1: DISSOLUTION OF

Alcohol ——'> ACTIVE AGENT

“* 35é?§§%MAK”°

STAGE 4: STERILE FILTRATION

(0.2[J.1’I‘l)
INTO BULK RECEIVING VESSEL

I
STAGE 5; STERILE (0.2§,Lm)
IN-LINE EILTRATION

Benzy} Alcohol 

STAGi6: 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 weight ofa pl1armaceutically-acceptable alcohol per Volume of

U1
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—muscu1ar 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 45n1gml‘1 of fulvestrant.

20

3. A pharmaceutical formulation as claimed in claim I 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 a pharmaceutically—acceptable alcohol.

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

W/V or less of a pharmaceutic-allynacceptable non-aqueous ester solvent.

30 8. A pharmaceutical formulation as claimed in claim 7 which contains 509/ow/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% vvfv 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 nori—aqueous ester solvent.

ll. A pharmaceutical formulation as claimed in claim 7 which contains 35% w/V or less

of a pharmaceutically-acceptable non—aqueous ester solvent.

l0

l2. A pharmaceutical formulation as claimed in claim 7 which contains 30% W/V or less

of a phannaceutically—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 l3 wherein the

pharrnaceutically~acceptable alcohol is a mixture of ethanol and bcnzyl alcohol.
 

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

phaimaceutically—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 l5 wherein the

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

17. A pharmaceutical formulation as claimed in any claim from l to 16 wherein the total

Volume of the formulation is 6m}, or less, and the concentration of fulvestrant is at least

45mgml‘1 .

" 

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 24



§
Z70635 ‘

-23-

A B S T R A C T

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—pentafluoropentylsulphinyhnonyl]oestra- 1 ,3 ,5(lO)-tiiene—3 , 17 B-diol, more

particularly to a formulation adapted for administration by injection containing the compound

7oc- [9-(4-,4,5 ,5,5-pentafluoropentylsulphinylhionyl] oestra—l ,3 ,5 ( l 0)—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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FORNIULATION

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound a ’- -

5 7ot-[9—(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl}oestra-1,3,5(l0)-triene-3,17|3-diol, more

particularly to a formulation adapted for administration by injection containing the compound

70¢-{9-(4,4,5,5 ,5-pentafluoropentylsulphiny1)nony1]oestra-1,3,5(10)-triene-3,17[3-diol in

solution in a ricinoleate vehicle which additionally comprises at least one alcohol 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. 1n 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

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 nominal 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

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 70: position,

provided the first examples of compounds devoid of oestrogenic activity (Bowler et al 1989).

30 One of these, 70¢-[9-(4,4,5,5,5-pentafluoropentyl sulphiny1)nonyl]oestra-1,3,5-(10)triene-

3,17B—dio1 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

7oa-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra- 1 ,3-5( 1 0)-triene—3, l '/‘[3 -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 70L-[9—(-4,4,5 ,5 ,5-Pentafluoropentylsulphinyl)nonyl]oestra- l ,3 -5 ( l 0)-triene—3, 1'/[3-diol,

or ICI 182,780, has been allocated the international non-proprietary name fulvestrant, which is

used hereinafier. 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 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—pentafluoropentylsulphinyl)nonyl]oestra-

30 l,3,5(l0)—triene-3,1713-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 inj ectable 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 l are described a few

commercialised sustained release injectable formulations.

In the formulations within Table l 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. 
25
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described which comprises 50mg of fi1lvestrant,p400mg ofbenzyl 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)

E Water 0.001

Arachis oil 0.45
L‘ Sesame oil 0.58

__ _ Castor oil 20

Miglyol 8 10 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 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 (Riffldn 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. -

Currently guidelines recommend that no more than Smls 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

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 <5rnl - 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

a concentration of at least 50 mgrnl'1 — 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

comprising fulvestrant (preferably fulvestrant is present at 3-10°/ow/V, 4-9%w/V, 4—8%w/v,

4-7°/ow/v, 4-6°/ow/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.

Another feature ofthe 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

intra-muscular injection comprising fiilvestrant, 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
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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—pharmaceuticalformuglation adapted for

5 intra-muscular injection comprising fiilvestrant; 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 45n1gml" 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 21 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 lg of

15 the constituent. By way of further illustration 
lrnl

I about I

200mg

100mg

 

:u..uxr..-

A .

E”?

4'“?

.——é
...a.

50mg 
10mg

Preferred pharmaceutical formulations of the invention are as described above

wherein:

20 l. The total volume of the formulation is 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 6m1, 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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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 0.15mi will also be present in the formulation. Typically the formulation will be

5 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% wfv, 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 ofpharmaceutically-

acceptable alcohol present in the formulation are ;28% w/v or less, 22% WA! or lessand 20%

W/V. or less.. Preferred ranges of pharrnaceutically—acceptab1e alcohol present in any of the

above formulations are selected from any minimum or maximum Value described above and

preferably are; 3-35“/ow/V, 4-35%w;’v, S-35°/3w/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°/ow/'v and ideally 19—2l%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 theittiniiifinin:ii-
NO

formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/vxmmu.
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 pharrnaceutically—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 phannaeopoeias) and as such will contain
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some water and possibly other organic solvents, for example ethanol in the US Pharrnacopeia

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

995% 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 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

less, 50%w/v or less, 45% w/v or less, 40% w/v or less, 35% wfv or less, 30% w/V or less and

25% wlv 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, l0—35%wfv, 10-30‘/owfv, 10-

25°/ow/v, 12-25%w/V, 12—22%w/V, 12-20%w/V, 12-l8%w/v, l3—l7%w/v and ideally 14-

16%w/v. Preferably the ester solvent is benzyl benzoate, most preferably at about 15°/ow/v.

lt will be understood by the skilled person that the pharmaceutically—acceptable non-

aqueous ester solvent will be of a quality that it will meet phannacopoeial standards (such as

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

Preferred combinations of pharrnaceutically—acceptable alcohol and pharmaceutically-

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

Pharmaceutically-acceptable non-aqueousPharmaceutically-acceptable

a1cohol(%w!v) ester (%w/v)

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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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

V ideally 14-16.‘

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

28, 15-25, 17-23, 18-22 and ideally 19-

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

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 difficult to control. Also the fulvestrant release

rate was not sufficiently high to be clinically significant.

2. Our 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.

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
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hippuric acid by the human liver and excreted into the urine - Martindale: The Extra

Pharmacopoeia 32"d 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 elimination of the additional solubilising

excipients, i.e. the alcohol and pharmaceutical1y—acceptable non—aqueous ester solvent, from

the formulation vehicle and the site of injection afier 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.

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

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

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

in two separate injections of 2.5m}, 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 ofprecipitation of drug after injection at the injection site.

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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The following Table 4 shows the solubility of fiilvestrant 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.

’Table4 -—~ - 2 - -

Solubility comparisons of fulvestrant in oil based formulations with and without
alcohols

Fulvestrant Solubility mg ml’! @ 25°C

Formulation (3) . Comblete vehicle Vehicle minus alcohols

Castor oil based 81.2 12.6

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

Arachis oil based 40.2 < 0.2

(3) Complete Vehicle 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 3 0 51

Formulation F1 0 0 O 0 0 O 0
Castor oil based

Formulation 1:2 ++ " +++ +++ +++ +++ ++ 0
Miglyol 812-‘N based

Formulation 1:3 + ‘' ++ ++ +++ -H- + +
sesame seed oil/Castor
oil based

0, + , ++, +++ = Degree of precipitation (None detected, Mild, Moderate, Severe)

3 Formulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcohol (10%) 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 in vivo rabbit study.

Figure 1 shows the release profile in viva 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 ofprecipitation 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 45rngInl" of fulvestrant.

A further feature of the invention is a pharmaceutical forrnulationadapted 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

fnlvestrant; 35% (preferably 30% or ideally 25%) or less weight of a pharmaceutically—

acceptable alcohol per volume of formulation, at least l% (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

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,
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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

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 (l ll3—fluoro— 7oc—(l4,l4,l5, l 5, l 5—pentafluoro—6—

methyl—lQ—thia-6—azapentadecyl)estra-l,3,5(10)-triene-3,1713-diol) is also putatively a

compound with the same mode of action as fulvestrant and has a very similar chemical

structure. It is believed that the compound will also share vi/ith 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 1 l B-fluoro— 7'ot-(l4,l4,l 5, 15,1 5-pentafluoro-6-

methyl-lO—thia-6-azapentadecyl)estra-1,3,5(lO)-triene-3,17B—diol; 35% 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 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 l lB-fluoro- 70:-(l4,14,l5,l5,l 5-pentafluoro-6-

methyl- 1 0—thia—6—azapentadecyl)estra— l ,3,5(10)—triene-3,1 7B-diol.

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

substituted for fulvestrant.

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 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
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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 processflow diagram below ' ‘ ' ' * r ~ — — a — ——

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 ofbenzyl alcohol

10 10% weight per volume of ethanol

15% weight per volume ofbenzyl benzoate

250mg of fulvestrant for each Sml of finished formulation

and the remaining amount as Castor oil

  
nun«u
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components process

Eulvestrant , . A , , _ STAGE 1_:DISS{_)LUTI_ON_t_C)F
Alcohol ’ ACTIVE AGENT

Benzyl Benzoate —?-} STAGE 2: MIX

STAGE 3: MAKE T0

—’

I
STAGE 4: STERILE FILTRATION
(O.2pm)
INTO BULK RECEIVING VESSEL

I
STAGE 5: STERILE ({).2pm)
1N—LINE FILTRATION

Benzyl Alcohot 

STAGQ6: ASEPTIC FILLING,
AND STOPPERING 
STAGt7: VISUAL
INSPECTION
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Claims

1. A pharmaceutica formulation adapted for intra-muscular injection comprising

fulvestrant, 30% or ’less'w 'ght of a’pharmaceutical1y—acceptable—alcohol per volume of -

formulation, at least 1% we ht of a pharmaceutically-acceptable non—aqueous ester solvent

miscible in a Iicinoleate Vehi le per volume of formulation and a sufficient amount of a

ricinoleate vehicle so as to pr pare a formulation which is capable after injection of attaining a

therapeutically significant blo d plasma fulvestrant concentration of at least 2.5ngm1" for at

least 2 weeks.

 
2. A pharmaceutical formu ation as claimed i ~ m 1 wherein the blood plasma

3. A pharmaceutical formula ‘on as claimed in claim 1 wherein the blood plasma

fulvestrant concentration is attaine for 2 to 5 weeks.

4. A pharmaceutical formulatio adapted for intra-muscular injection comprising

fulvestrant, 30% or less weight of a p armaceuticall)/—acceptable alcohol per volume of

formulation, at least 1% weight of a ph aceutically-acceptable non-aqueous ester solvent

miscible in a ricinoleate vehicle per vol me of formulation and a sufficient amount of a

ricinoleate Vehicle so as to prepare a fo ulation of at least 45mgml" of fulvestrant.

S. A pharmaceutical formulation as c aimed in claim 1 to 4 which contains 25% w/V or

less of a pharmaceutically-acceptable alco

6. A pharmaceutical formulation as clai ed in claim 5 which contains 20% w/V or less of

I a pharmaceutically-acceptable alcohol.

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

w/v or less of a pharmaceutically-acceptable no -aqueous ester solvent.

8. A pharmaceutical formulation as claimed 'n claim 7 which contains 50%w/V or less of

a pharrnaceutically—acceptable non-aqueous ester lvent .

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 53



‘%.V‘ VI "ll"1r.':nJiff-

 

 

2270635
1&9 em ' .2

’
-21-

9. A pharmaceutical f rmulation as claimed in claim 7 which contains 45% w/v or less of

a pharmaceutically-accepta le non—aqueous ester solvent.

5 10. A pharmaceutical fo ulation as claimed in claim 7 which contains 40% W/V or less of

a pharmaceutically-acceptab e non-aqueous ester solvent.

1 1. A pharmaceutical fo ulation as claimed in claim 7 which contains 35% w/V or less

of a pharmaceutically-accep ble non-aqueous ester solvent.

10

12. A pharmaceutical fo ulation as claimed in claim 7 which contains 30% W/V or less

of a pharmaceutically-accept ble non-aqueous ester solvent.

 
l4. A pharmaceutical fo ulation as claimed in any claim from 1 to 13 wherein the

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

20 15. A pharmaceutical form lation as claimed in any claim from 1 to 14 wherein the

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

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

16. A pharmaceutical formu ation as claimed in any claim from l to 15 wherein the

25 pharrnaceutically-acceptable no aqueous ester solvent is benzyl benzoate.

17. A pharmaceutical formul tion 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 is at least

45mgm1" .

30
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18. A pharmaceutical formula ion as claimed in any claim from 1 to 13 wherein the total

amount of fulvestrant in the formu ation 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 250m and the total volume of the formulation is 5 to 5.25mi.

20. A pharmaceutical formulation as claimed in any of claims l-19 wherein the

pharmaceutically—acceptable alcohol is a ixture of 10% weight of ethanol per Volume of

10 formulation, 10% weight of benzyl alcoh 1 per Volume of f0 ulation and 15% weight of

benzyl benzoate per volume of formulatio and the ricinol vehicle is castor oil.

 
/21. A method of treating a benign or In lignant disease of he breast or reproductive tract

by administration to a human in need of suc treatment by intramuscular a pharmaceutical

15 formulation as claimed in claims 1 to 19.

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

‘/2

23. A syringe or vial containing a pharmac tical formulation as defined in claim 20.
20
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TITLE: Formulation

I , The invention relates to anovelsustained release. pharmaceutical formulation adapted

5 for administration by injection containing the compound

7oc—[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra—1 ,3 ,5(l O)-triene-3, 1 7B-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(lO)-triene-3 , 1 7B—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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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.

1 also certify that by virtue of an assignment registered under the Patents Act 1977, the

application is now proceeding in the name as substituted.

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named

in this certificate and any accompanying documents has re-registered under the Companies Act

1980 with the same name as that with which it was registered immediately before re-

registration save for the substitution as, or inclusion as, the last part of the name of the words

"public limited company" or their equivalents in Welsh, references to the name of the company

in this certificate and any accompanying documents shall be treated as references to the name

with which it is so re-registered.

In accordance with the rules, the words “public limited company" may be replaced by p.l.c. ,

plc, P.L.C. or PLC.

Re-registration under the Companies Act does not constitute a new legal entity but merely

subjects the company to certain additional company law rules.
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ORM LA ON

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

7oz-{9—(-4,4,5 ,5 ,5-pentafluoropentylsulphinyl)nonyI]oestra- l ,3 ,5(l 0)-triene-3,1 7B—diol, more

particularly to a formulation adapted for administration by injection containing the compound

7cc—[9-(4,4,5 ,5 ,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3 ,5(l O)-triene-3,17[3-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 ofovarian 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 ofien limited by the

partial agonism they display, which results in an incomplete blockade ofoestrogen-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 afiinity 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 70L position,

provided the first examples of compounds devoid ofoestrogenic activity (Bowler et al 1989).

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

3,178-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

702-[9-(4,4,5,5,5—pentafluoropentylsulphiny1)nonyl]oestra-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.

7oz-{9-(4,4,5,5,S-Pentafluoropentylsulphinybnonyl}oestra-1,3-5( 10)-triene-3,1 7B-diol,

or ICI 182,780, has been allocated the international nonproprietory name fulvestrant, which is

used hereinafter. When referring to fulvestrant we include pharmaceutically-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

:*..a-..._~_also.tn1e-in-humans,-these-findings-could-be.o£extremc_importance_clinical1y.,Reduced.bone; V _. _ ._

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; fiilvestrant 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 '70:-[9-(4,4,5,5,5-pentailuoropenty1sulphiny1)nonyl]oestra-

l,3,5(l0)-triene-3,17B-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 ofa

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 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 inj ectable steroidal formulations

which have been cornmercialised. 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.

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 67



99-1 54

38.5N8.83N-_xuua_xouz_38.5m8.33v-Nmum»:V#095_8393N>ozm5omE
:5._EN.__ENE:E::5_EN_EN._:5mmoo

ea

2.5mm?§:3ea:8.5...9%.mm;mm»§_...mom.=03

wzo:.R=z_m<4:om:2<E.z_uz_,5<-020;amm<mA5.._eefi
mm»2.33%.mm.»mm;mm?..\..9:.x.$..:2.£8

:0.830:08.30.6mEuE<:0.920:0.830:0mEuE<_._o8.30.3E6£E_oES.6.880.6...Eu2<1:0

_2%.:u_w:_mmSoc3695.u2=m$Ema2aE_xo:_%Em*can33asX33>o:m::o_.u_Qn_mE>.35_o§£ouEOE_o._oo_m_xN:onumomm%§§__§_BnNmmm
_%§m.§:.sm

.==§:msa
_a:§w:3:am.e;__.:mzm32>.352:32

u:

_§>.s_owssfim32>.358.3.:32>.353:2.uEoU

...§_mon2553wasfim_€m>.35xaEE2F22>.85§EE2:.decoseas5:m<onw.__§a.qEoOsea23Em<=o§w5mumaom>z<._2oo
=&ea..ao..__o_..o5m:owo:E<_E52 _cuwoamuwohm_o_uS.mm_4___

u>_&8.E:oo3.22_5m§&a._
_EmoaumoiW._§mo€=<_._E?M

_Emeoa_a\ma$_§ms8mmon

...._228woa

aasbw:zzbfismo
u§o_§

.o__§:mzmoofimfimazEom§§z<zE_>§o92.52-mzommimmooyad$FmmOz>Oémzmmefimemaozmzmqomommomezfimmooooe

3so=8a._

ocouuaowoahommn$8.2mzo,S.§:2:zozfimamm2<z
eommembonsai

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 68



.».—,,¢,.lo

I0

15

99-154

-5-

In the formulations within Table l 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 ofdifferent

solvents.

Table - 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 ofcastor 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 (Rifflcin 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

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 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 adrninster a dose

significantly high enougth for human therapy.

Currently guidelines recommend that no more than Smls of liquid is injected

intramuscularly in a single injection. Pharmacologically active doses required for a 1 month

10 long acting depot formulation of fulvestrant is around 250mg. Therefore, when dissolved in

15

20

25

30

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 >50mgmI" 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 ofJapanese

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

ofalcoholspresent w.ithin~such—parenteral-—formulations:-— ~ - -- ~ -- ~ '

We have surprisingly found that the introduction ofbenzyl benzoate to the castor oil

allows the amount of alcohol needed to solubilise fiilvestrant 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 fiirther optional phararnaceutically-acceptable excipients, so

as to prepare a formulation of at least 45mgml" of fulvestrant.

Preferred pharmaceutical formulations of the invention are as described above

wherein.

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

fiilvestrant 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 Srnl, or less.

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

the fonnulation is Sml.

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% wfv, 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 l8%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 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 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 phannacopoeias) 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 ofethanol when

measured at l5.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than

99.5% ethanol by volume when measured at l5.56°C.
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Preferred concentrations ofbenzyl benzoate present in any of the above fonnulations

are; at least 10% w/V, 11% wiv, 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%

5 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 pharrnacopoeias).

By the use of the term ricinoleate vehicle we mean an oil which has as a majority

10 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, afier

intra-muscular injection, satisfactory release of fulvestrant over an extended period of time.

15

This finding is indeed surprising for the following reasons.

1. Previously tested by the applicants have been intra-muscular injections of fiilvestrant

in the form of an aqueous suspension. We have found extensive local tissue irritation at the

20 injection site as well as a poor release profile. It is believed that the tissue

irritation/inflarnation was due to the presence of fulvestrant in the form of solid particles. The

release_profile_appeared.to_becontrolled_by_the. extent,ofinflammation/{irritation_present_at.the._. __ __

injection site and therefore diffficult to control. Also the fulvestrant release rate was not

sufficiently high to be clinically significant.

25

2. Our findings from studies using MC labelled benzyl alcohol show that it dissipates

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

administration.

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

30 fiom 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 ngm1",idealy at least 3 ngml" and no more than 8.5 ngrnl" 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 ofcontinuous release of fiilvestrant is achieved. In a

preferred feature extended release is achieved for 32 days 1: 4 days.

Therefore we present as a further feature of the invention an extended release

pharmaceutical formulation adapted for intramuscular injection comprising fiilvestrant, 25%

or less weight of a pharmaceutically-acceptable alcohol per volume of formulation, at least

10% weight ofbenzyl 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.

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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Eormulation 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 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 0.2pm 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 processflow 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 ofbenzyl alcohol

10% weight per volume of ethanol

15% weight per volume ofbenzyl 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

IngredientslComponents process

Fulvestrant STAGE 2: DISSOLUTION or

Alcohol —> ACTIVE AGENT

Benzyl Bcnzoate > STAGE 21 M 1X

Benzyl Alcohol 

STAGE. 3: MAKE TO

—" WEIGHT

I
STAGE 4: STERILE FILTRATION

(0.2;,1m)
INTO BULK RECEIVING VESSEL

I
STAGE 5: STERILE (0.2},|m)
IN-LINE FILTRATION

STAGt6: ASEPTIC FILLING,
AND STOPPERING

STAGt7: VISUAL
INSPECTION

LY-
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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 ofbenzyl benzoate per volume of formulation and a

sufficient amount of a ricinoleate vehicle, taking into account the addition of any fixrther

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 fonnulation as claimed in claim 1 which contains and l8%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 I to 4 which contains

50%W/V or less ofbenzyl benzoate.

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

w/v or less ofbenzyl benzoate.

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

w/v or less ofbenzyl 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 I to 4 which contains 30%

w/v or less ofbenzyl benzoate.

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

w/v or less ofbenzyl benzoate.

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

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

45rngml" .

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 Srnl, 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 fonnulation is Sml.

15. An extended release pharmaceutical formulation adapted for intramuscular injection

comprising fixlvestrant, 25% or less weight of a pharmaceutically-acceptable alcohol per

volume of formulation, at least 10% weight ofbenzyl benzoate per volume of formulation and

sufficient amount of a ricinoleate vehicle, taking into account the addition of any further

optional pharmaceutically-acceptab1e 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 pharmaceutical formulation adapted for

administration by injection containing the compound

70:-[9-(4,4,5 ,5,5—pentafluoropentylsulphinyl)nonyl]oestra-l ,3 ,5(l0)-triene-3 ,1 713-diol, more

particularly to a formulation adapted for administration by injection containing the compound

70:-[9-(4,4,5 ,S,5 -pentafluoropentylsulphinyl)nonyl]oestra-l ,3 ,5(10)-triene-3,1 7[3-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 ‘l 984, 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.

0 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 (B.R.D.). The rationale for

the design and testing of novel, pure antioestrogens has been described in: Bowler et al 1989,

Wakeling l990a, 1990b, 1990c. Wakeling and Bowler 1987, 1988.

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 85



100018

-2-

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 70L position,

provided the first examples of compounds devoid of oestrogenic activity (Bowler et al 1989).

One of these, 70¢-[9-(4,4,5,5,5-pentafluoropentyl su1phinyl)nony1]oestra-1,3,5-(l0)triene-

3,l7[3-diol was selected for intensive study on the basis of its pure oestrogen antagonist

5 activity and significantly increased antioestrogenic potency over other available

antioestrogens. In vitro findings and early clinical experience with

70L-[9-(4,4,5 , 5,5-pentafluoropentylsu1phinyl)nonyl]oestra- 1 ,3 -5 ( l 0)-triene-3 ,1 7[3—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.

10

7oc—[9-(4,4,5, 5,5—Pentafluoropentylsulphinyl)nonyl]oestra-l ,3-5(10)-triene-3,17B-diol, or ICI

l82,780, 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.

15

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 virro; 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

20 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

25 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 which

does not adversely affect bone density or lead to increased gonadotrophin secretion. If also

30 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.

5 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 70:-[9-(-4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-

1,3,5(lO)-triene-3,17B-diol, which compound is specifically named in Claim 4. It is also

10 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

pharrnaceutically-acceptable diluent or carrier. It is stated therein that the composition can be

in a form suitable for oral or parenteral administration.

15 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).

20

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 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.

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 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
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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 Smls 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 <5rnl - see Table 3 below.

25

‘ It is desired to maintain only the minimum amount of excipients necessary for the

performance of the formulation. In Japan inj ectable formulations containing high

concentrations of ethanol may not be approved for sale since a significant number ofJapanese

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.
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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-1 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 fiilvestrant 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—acceptab1e 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 Sml, or less, and the concentration of

fulvestrant 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 Sml, or less.

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

the formulation is Sml.

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

ofpharmaceutically-acceptable alcohol present in the formulation are ; 22% w/v or less, 20%

w/v or less and l8%w/V or less.

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 92



W"mwmmwt

l0

15

20

25

100018

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 willbe 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 Pharrnacopeia contains not less

than 94.9% by volume and not more than 96.0% by volume of ethanol when measured at

l5.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than 99.5% ethanol by

volume when measured at l5.56°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% wlv) of its composition as triglycerides of

ricinoleic acid. Conveniently the ricinoleate vehicle is castor oil, ideally ofpharmacopoeial

standards, as described above.

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 93



100018

.10.‘

We have surprisingly found that the above formulations of the invention provide, afier intra-

muscular injection, satisfactory release of fulvestrant over an extended period of time.

5 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

10 irritation/inflammation was due to the presence of fulvestrant in the form of_solid particles.

The release profile appeared to be controlled by the extent of inflarnmation/irritation present

at the injection site and therefore difficult to control. Also the fulvestrant release rate was not

sufficiently high to be clinically significant.

15 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

20 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

25 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

30 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 ngrnl-1, ideally at least 3 ngml-1 and no more than 8.5 ngml-1 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 1 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-1 of fulvestrant.

By the use of the term “optional pharrnaceutically-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 endornetriosis.

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 (l lB-fluoro- 70:-(14,l4,l5,l5,15-pentafluoro-6-

methyl-10-thia-6—azapentadecyl)estra-l,3,5(l0)-triene-3,17[3-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 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 processflow 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% 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

0 STAGE 2: MIX
, STAGE 3: MAKE TO

"’ WEIGHT

I
STAGE 4: STERILE FILTRATION

(0.2y.m) »
INTO BULK RECEIVING VESSEL

I
STAGE 5: STERILE'(O.2;1m)
IN—LINE FILTRATION

Benzyl Alcohol 

STAGt6: ASEPTIC FILLING,
AND STOPPERING

STAGt7: 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 benzoatc 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 l8%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 anyiclaim from 1 to 4 which contains

50°/owfv 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%

5 wfv 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 Sml, or less, and the concentration of fulvestrant is at least

45mgml-l .

10

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 Sml, or less.

15 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

20 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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09/756,291 01/09/2001 John R. Evans PM 275507 PI-II\/170635/US

CONFIRMATION N0. 5974

FORMALITIES LETTER

P‘Il b W‘ th LLP

,n'“f,e“g3ua, grogggty Group ,llllc|iJ|l[l|C|)l(l)|(llCl)l)l(|iIll_il|8|l)lL|lli;Illl||||||l|l|llillllllIllllllllillillllllll
Ninth Floor

1100 New York Avenue, NW.

Washington, DC 20005-3918

Date Mailed: 02/20/2001

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(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).

o The statutory basic filing fee is missing.

Applicant must submit it 710 to complete the basic filing fee and/or file a small entity statement claiming
such status (37 CFR 1.27).

c Total additional claim fee(s) for this application is $432.

up $162 for 9 total claims over 20.

- $270 for multiple dependent claim surcharge.

o The oath or declaration is missing.

a 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.

0 The balance due by applicant is $ 1272.

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

,._,/10*’
Customer Service Center

Initial Patent Examination Division (703) 308-1202
PART 3 — OFFICE COPY
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6,? , I1 ,, I‘. Page 1 of 2
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

FILING COMPLETION UNDER RULE 53(f)
( NOT PCT Applications)

For Design, Provisional, or Utility Applications PATENT
APPLICATION

COMPLETION Under
% Rule 53 r

  
   

 

<-..\
In re PA'l%§ APPLICATION of Attn: Application Division

lnventor(s): EVANS glflghn R. et al
Appln. No.: . I?56r?,‘291 Atty.Dkt. P 27550? PHM 70635/US

Series Code it Serial No. it Ms cfiem; Ref

Filed: January 9, 2001
Title: FORMULATION

Hon. Commisioner of Patents Date: March 27, 2001

Washington,DC 20231

Sir:

The following comgletes the filing under Rule 53(fI of the above-identified patent application;

1. Notice to File Missing Parts copy attached I:] not yet received

2. Signed Declaration attached. Original I:] Facsimile/Copy

(Always "X" box 2 if filling signed Declaration and
“X” box 2A only if ggg 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 )('d.)

2A. El 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. CI 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. C] Specification originally filed in non—English language; hence verified translation attached of:
a. [:| Abstract

I). l pages of Specification(only spec. & claims)
c. E] Drawing(s) No of Sheets

El Fig(s)-

4. El Letter fiting formal drawing attached.

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

6. DOMESTICHNTERNATIONAL priority is claimed under 35 USC 119(e)/‘l 20f365(c) based on the following
rovisionai, nonrovlsional and/or PCT international a lication s :

A lication No. Filing Date A lication No. Filing Date

lll lBTT
IBTTIEITT
IBTTIGTT

7. FOREIGN priority is claimed under 35 USC 119(a)-(d)/365(b) based on filing in Great Britain

Aiication No- Ti Alication No- DJ
' 1 0000313.? Janua 10,2000 2 00033317 Aril12, 2000

_—_—
_—_—

Docurrlem-4 V F‘AT>106 10/00

  
  

.°°
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Completion Under Rule 53(b)

9. 2 (No.) Certified copy (copies): [3 attached; IE previously filed (date) January 9, 2001
in U.S. Application No. 09/756,291 filed on Januag 9, 2001

[:1 claimed (file PAT-256 if this is the first claim of

Small Entity Status)

10. Small Entity Status 121 X is E claimed

11. [:1 Attached:

12. El Preliminary Amendment:

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

Largelsmall
Entit

13. Basic Filing Fee . . . . . . . . . . . . . . . . . . . . _ . . . _ . . . Design Application
Not Desin A lication

14. Total Effective Claims_

15. Indeendent Ciaims _
16. If any groper multiple dependent claim (ignore improper) is present,
Leave this line blank if this is a reissue alication

17. Surchar e for fil - Declaration/filin - fee late
8

$270l$135 +270

+130

$1272

$130/$65
FILING FEE ENCLOSED =

19. Ori - inal due date:

20. Petition is hereby made to extend the original due date to
cover the date this response is filed for which the requisite fee
is attached

115.1215
1161216
117/217

118218

(1 mo) $110/$55 =

(2mos) $390l$195 =
(3mos) $890l$445 =

23. Petition Fee for

Our Deposit Account No. 03-3975
Our Order No. 9901 275570?‘ E

c# 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 flied 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
credit any overpayment, to our Accountlorder Nos. shown in the heading hereof for which purpose a duplicate copy of this sheet is attached.

This CHARGE STATEMENT does jg authorize charge of the issue fie untillunless an issue fee transmittal form is filed.

Pillsbury Winthrop LLP

1100 New York Avenue, NW By Atty: Dona Reg. No. 25323
Ninth Floor

Washington, DC 20005-3918 Sig: Fax: (202) 822-0944

Tel: (202) 861-3000 Tel: (202) 861-3027
 

Attylsecz DJB/mhn

NOTE: File in duplicate with PTO receipt (PAT-103A) and attachm nts

Documentd PAT-106 10100

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 105



Page 1 of 2
,..——.._56?/C:‘T<E){="_’\ -

   'TES PATENT AND TEADEMARK OFFICE
COMMISSIONER FOR PATENTS

UNITED STATES PATENT AND TRADEMARK OFFICE
WAsHmmoN. DC. 2023:

www.U$pl‘Qgolv
APPLICATION NUMBER FILING/RECEIPT DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER

09/756,291 01/09/2001 John R. Evans PM 275507 PHIVI70635/US

CONFIRMATION N0. 5974

FORMALITIES LETTER

'°"'Sb“'V W‘“”"°P I-LP IIIIIII III III ||I| |II| IIII IIIIIIII ||I| |lI| I|I|| IIII |||I| IIII |I||| IIII ||l|| III III
- Intellectual Property Group .oC0oo00o0O5780625.

Ninth Floor

1100 New York Avenue, NW.

Washington, DC 20005-3918

  

Date Mailed: 02/20/2001

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).

o The statutory basic filing fee is missing.

Applicant must submit $ 710 to complete the basic filing fee and/or file a small entity statement claiming

such status (37 CFR 1.27).

a Total additional claim fee(s) for this application is $432.

u $162 for 9 total claims over 20.

n $270 for multiple dependent claim surcharge.

o The oath or declaration is missing.

a 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.

sees

a The balance due by applicant is $ 1272. 8838

‘E :°E§§t?~.
A copy of this notice MUST be returned with the reply. % _

/V5 §
Customer Service Center

Initial Patent Examination Division (703) 308-1202 3‘
PART 2 - COPY TO BE RETURNED WITH RESPONSE §§

‘ E seas
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Z70635/US ’<“

FOR IJTILITYIDESIGN RULE 63 (37 0- 1-63) ' 3 Plus s - \crprpcr NATIONAL]? DECLARATSON A.-No PO OF ATTORNEY 5“. FORM ‘ \.
ORlGlNAUSUBSTITUTEISUPPLEMENTAL FOR PATENT APPLICATION

DECLARATIONS IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

As a below named inventor, I hereby declare that my residence. post office address and citizenship are as stated below next to my name, and |
believe 1 am the original. first and sole inventor (it only one name is listed below) or an original, first and joint inventor (rt plural names are listed
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 _B_(2(_(§_‘1_)
X A. C] is attached hereto.

BOX(ES) —) B. Cl was tiled on V as u.s. Application No. I r" .1
-) -9 C.{]wasfiled as PCT International Application No. PCT! I on

and (it gggicable to U.S. or PCT application} was amended on
I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims. as amended by a 1. en age =~ 0  

 
above. l acknowledge the duty to disclose all information known to me to be rnateriallo palentability as defined in 37 C.F.R. 1.56. Except as ‘c‘.g“0
foreign priority benefits under 35 U.S.C. 1 19(a)-(d) or 365(1)) oi any foreign application(s) for patent or inventors certificate. or 365(3) of any PCT in . -
Application which designated at least one other country than the United States, listed below and have also identified below any toragn application for patent or inventors
certificate, or PCT International Application. filed by me or my assignee disclosing the subject matter claimed in this application and having a filing date (1) before that of
the appiimtion on which priority is claimed. or (2) it no priority claimed. before the filing date at this application:

PRIOR FORElGN APPLlCATION{S} Date first Lald- Date Patented
Number Countg DayiflONTt-{Near Filed o9_en or Published or Granted Priority NOT Claimed

0000313. 7 GB 10 January 2000
0008837.? on 12 April 2000

if more prior lorelgn applications, It box at bottorrr and continue on attached page.
Except as noted below, I hereby claim domestic priority benefit under 35 U.S.C. 1 !9(e) or 120 ancvor 365(c) of the indicated United States applications listed below and
PCT international applications listed above or below and. it this is a continuation—in1)art (Cl? ) application. insofar as the subiect matter disclosed and claimed in this
application is in addition to that disclosed in such prior applications. I acknowledge the duty to disclose all inlorrnation known to me to be material to patentability as
defined in 37 C.F.R. 1 .56 which became available between the tiling date of each such prior application and the national or PCT international filing date of thisapplication:

PRIOR U.S. PROVISIONAL, NONPROVISIONAL ANDIOR PCT APPUCATIOMS) Status Priority NOT Claimed
Application No. (series codelserial no.) DaglMONTH/Year Filed pending, abandoned, patented

l hereby declare that all statements made herein of my own knowledge are true and that all statements made on irrlonnation and befiet are believed to be true; and
further that these statements were made with the knowledge that willful ialse statements and the like so made are punishable by fine or imprisonment, or both. under
section 100: at Title ta of the United States Code and that such willful Ialse statements may jeopardize the validity of the application or any patent issued thereon.

And I hereby appoint Pillsbury Madison & Sutm LLP. Intellectual Property Group. 1100 New York Avenue. N.W.. Ninth Floor. East Tower. Washington, D.C. 200053918,
telephone number (202) 8616000 (to whom all communications are to be directed). and the below-named persons (of the same address) individually and collectively my
attorneys to prosecute this application and to transact all business in the Patent and Trademark Office connected therewith and with the resulting patent, and I hereby
authorize them to delete namosfnumbers below 6! persons no longer with their firm and to act and rely on instructions from and cornrnunicate directly with the
personlassigneelattorneyltirrnl organization whofwhidx first sendsisent this case to them and by whorntwhich l hereby declare that I have consented atteriutt disdasure
to be represented unlessluntit I instruct the above Finn andfor :3 below attorney in writing to the contrary.
Paul N. Kokulis 16773 Dale 8. Lazar 28872 Mark G. Paulson 30793 Midtael R. Dzwonczyk 3678'!
Raymond F. Lippitt 17519 Paul E. White, Jr. 32011 Stephen C. Glazier 31361 W. Patrick Bengtsson ' 32456. .
G. Lloyd Knight 17698 Glenn J. Perry 28458 Paul F. McQuade 31542 Jack 8. Baruflca 37087 _
Carl G. Love 1878i Kendrew H. Cotton 30368 Ruth N. Morduch 31044 Adam FL Hess 41835 '

Kevin E. Joyce 20508 G. Paul Edgell 24238 Richard H. Zaiflen 27248 . , /George M. Sirilla 1821 Lynn E. Eocleston 35861 Roger Fl. Wise 31204
Donald J. Bird 25323 Timothy J. Klima 34852 Jay M. 1'-‘rnkelstein 21082
Peterw. Gowdey 25872 David A. Jakopl 32995 Anita M. lGd<pahio!< 32617

K” .
1 INVENTOETS SIGNATURE:

po510rr.¢9Add,e1.-,5 la er ay, ace esfield Cheshire
rncludeZiCode ESEBEES

FOR ADDITIONAL INVENTORS. “X” box CI and proceed on the attached page to list each additional inventor.
1:] See additional foreign priorities on attached page (incorporated herein by reference).

Atty. Dkt. No. PM

 
 

(Wt) PAT-I (6 I 1/997
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UNITED STATES’ai)EPARTMENT OF COMMERCE
United States Patent and Trad mark Office

‘ Addrees: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, DC. 20231

APPLICATION NO. FIRST NAMED mvemon ATTORNEY DOCKET NO. 0

 
r- r

39/755,39z fllififi/H1 avmmg J we 3755a? PM

r" ‘ —] EXAMINER
Hmfifiiflfifll

:9 LLp ' . §TtLLER,H T.PILLEBURV wtmiri

3: mgL:..2—:2::“:'Lz:r>u_ Iii‘:-.:iZHJF-' A
NXNTH FLUGR -

1139 NEN vane nvamum, mm“ 1 1617 £1
wnsmxmarwm DC among 3913 . DmmMAkEm

£3 E} ii. /" (Ii 1

r Please find below and/or attached an Office communication concerning this application or

proceeding. '

Cotnmissioner of Patents and Trademarks

Pto-9oc (Fiev_11l00) 1, File copy.
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Application No. App|icant(s) 
 

09/756,291 A ' EVANS ET AL.

Office Action Summary Examine, Art Uni,

' Karl Stiller 1617 -
-- The MAILING DA TE 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.
- lt NO period for reply is specified above. the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
1' Failure to reply within the set or extended period for reply will, by statute, cause the application to become 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.‘/o4(b).

 

Status

1)l:] Responsive to communication(s) filed on

2a)[:l This action is FINAL. 2b)[] This action is non—final.

3)l:] 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)|Zl Claim(s) _1_;;§ is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.

5)[:I C|aim(s) is/are allowed.

6)[:] Claim(s) __ is/are rejected.

7)[:l Claim(s) ____._ is/are objected to.

8)lZl Claim(s) 1—2'-.3 are subject to restriction and/or election requirement.

Application Papers M

9)[:I The specification is objected to by the Examiner.

10)[:] The drawing(s) tiled on V is/are: a)EJ accepted or b)D 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).

11)E] The proposed drawing correction filed on is: a)[] approved b)|:l disapproved by the Examiner.

If approved, corrected drawings are required in reply to this Office action.

12)l:] 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)l:] All b)|:] Some * c)[j None of:

1.[:] Certified copies of the priority documents have been received.

2.[:] Certified copies of the priority documents have been received in Application No. __

3.1:] 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. 5; 119(e) (to a provisional application).

a) E] 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.

Attachmentts)

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

US. Patent and Trademark Office

PTO—326 (Rev. 04-01) Office Action Summary Part of Paper No. 4
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Application/Control 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:

I. 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.

ll. 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 I and II 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.

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 110



C

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 separate status in the art because of their recognized divergent subject

matter, restrictionforexamination’purpiosesasindicated is proper: - «- ~ - — A A. _..=

léz§

Election of Species

In addition, if applicant elects Group ll 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. lf 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.

V 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. (

Stiller: ks MNNA M05-'_zlE, J.D.
July 26, 2001 gum-;nvl30PlY PATENT EXAMINER

TECHNOLOGY CENTER 1500
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L 
In re PATENT APPLICATION of:

Group Art Unit: 1617
EVANS et al.

Examiner: Stiller, K.

Appln. No.: 09/756,291

Filed: January 9, 2001 %€'%%%%%%/é
FOR: FORMULATION

Commissioner ofPatents

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.

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 Entig |

five months $ 1,960.00 $ 980.00

1-WA/1743557.] /I1 /'
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ATTO EY DOCKET NO.: 056291-5004

Application No.: 09/756,291

Page 2

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 I!

Claims l
Remaining

After Present
Amendment Extra at Rate of

Total Claims 29 minus 20 X $18.00 each=-
(37 C.F.R. §1.l6(c))

Independent Claims 2» 3 X $84 each:
(37 C.F.R.§1.16(b))

 

   
  
  

 

 
Highest No.
Previousl Paid Total Fees

$ 0.00

$ 0.00

$ 0.00

S 0.00

$ 1,960.00

3 0.00

S 0.00

$ 0.00

S 1,960.00

[ ] First presentation of Multiple dependent claim(s) $280.00

SUB-TOTAL = 
l Fee for Five (5) Month Extenstion of Time

Fee for Information Disclosure Statement

l Fee for Terminal Disclaimer ’ 
  

Reduction by ‘/2 for filing by a small entity

TOTAL FEE = I 

6. Fee Paflgent

I-_-] No fee is 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: By:

Morgan Lewis & Bockius LLP
Customer No. 009629

1111 Pennsylvania Avenue, N.W.

Washington, D.C. 20004
Tel. No.: 202-739-3000

DIB:mk
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PATEN

ATTORNEY DOCKET NO.: 056291~500

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit: 1617

 
EVANS etal.

Examiner: Stiller, K.

App1n.No.: O9/756,291 
‘Filed: January 9, 2001 \/\/~—/\/xyx/\J\/\a
FOR: FORMULATION

Commissioner of Patents

Washington, D.C. 20231

Sir:

RESPONSE TO RESTRICTION RE UIREMENT

This is in response to the restriction requirement set forth in the one-month Office

Action dated August 1, 2001, the time for responding 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 fiirther request for an

election of a species of benign or malignant disease within Group II, applicants

02/06/2002 YNJLITE1 00000002 500310 09756391

01 FC:1B8 1960.00 CH
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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.

 
Res ctfully S bmitted,
Mor an Lewi &Boclu' LLP

  By:

 
Morgan Lewis & Bockius LLP
Customer No. 009629

1 11 1 Pennsylvania Avenue, N.W.

Washington, D.C. 20004
Tel. No.: 202-739-3000

DJB:mk

Regi tion No. 25,323

Tel. No.: (202) 739-5320

Fax No.: (202) 739-3001
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ATTORNEY DOCKET NO.: 056291"-5004

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

 
In re PATENT APPLICATION of: . )

) Group Art Unit: 1617

EVANS et al. )

) Examiner: Stiller, K.

Appln. No.2 09/756,291 L )

)

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 mailing date

of the first Office Action on the merits, and therefore no certification under 37 CFR §1.97(e)

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.

1-WA/1743526.l
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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.

   

  

Mo gnLews& :s

By:

Morgan Lewis & Bockius LLP .

Customer No. 009629 Registr * l0Il No. 25,323

1111 Pennsylvania Avenue, N.W. Ilel./1(o.: (202) 739-5320
Washington, D.C. 20004 Fax No.: (202) 739-3001
Tel. No.2 202-739-3000

DJB:mk
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BESTAVAILABLE IMAGES

Defective images within this document are accurate representations of

the original documents submitted by the applicant.

Defects in the images may include (but are not limited to):

0 BLACK BORDERS

I 9 TEXT CUT OFF AT TOP, BOTTOM OR SIDES

o FADED TEXT

o ILLEGIBLE TEXT

o SKEWED/SLANTED IMAGES

0 COLORED PHOTOS
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® 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 oestrogen and a pure
antioestrogen and to a process for the manufacture of said composition.
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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 female animal, particularly a human female. enters the perimenopausal stage the animal's

ovaries begin to secrete less of the female 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 combattlng the typical perlmenopausal and postmenopausal
symptoms (British Medical Journal, 1987. 295. 914; American Journal of Obstet. and Gynecol., 1987'. 156.

1298 and 1347). However oestrogen replafiiment therapy can also cause uterine? hyperplasia. irreg'L3Ta'r
vaginal menstruation and. in a small proportion of women. endometrial cancer (American Journal of Obstet.
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 unattractive tdmany postmenopausal women E, 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 clomiphene 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 59 ‘Fun et al. in Pharmac—oF5gy and Therapeutics.
1984. Volume 25. pages 127-205. _ Q. H-“'_'_:-I

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 oestrogens. followed by the closing of an

antioestrogen. for example tamoxifen or clomiphene 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). -' ~ ' ‘-

lt—h'eTs now been foJn-d' that administration‘ of an oestrogen and a pure antloestrogen. whether
simultaneously. sequentially or separately. results in the oestrogen 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 antioestrogens tamoxifen and clomiphene.
when a pure antioestrogen 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 oestrogen 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 oestrogen component of a product of the invention is
oestradiol. ethinyloestradioi. oestriol. oestron . natural conjugat d oestrogens. piperazine oestrone sulphate.
mestranol. chlorotrianisene, dienoestrol. stilboestroi or hexoestrol or a pharmaceuticaiiy-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 stiiboestrol and hexoestrol. A suitable alkyl ester of up to 12 carbon atoms is. for
example, an acetate. propionate. butyrate. valerate, hexanoate, heptanoate, 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

cyclopentylprcpionate. oestradiol dipropionate. oestradiol heptanoate. oestradiol 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~heptafiuorobutyI-N-methyl» or N.N-(3~methylpentamethylene)-11-(3.17,5-

El-ihydroxyoestra-1 ,3,5(153—trien-7a-yl)undecanamicha: — —
N-n-buty|- or N-1H.1H-heptailuorobutyl-3-p-[4-(3.17/3-dihydroxyoestra-1.3.5(10)-triene-7a-yl)butyl]-

phenylpropionamidet _ ‘
7a~(10-p-chlorophenylthiodecyl)-. Ta-(10-p-chIorophenylsulphinyldecyI)-. 7a-[9-(4.4.5.5.5-pentafiuorop~

entylsul'phinyl)nonyl]-. 7a-[10—(4,4,4-trifluoroliitylsulphinyl)decyl]- or 7a-[10-(p-chlorobenzylsulphinyl)decyl]-
oestra-1.3.5(10)triene-3,17fl~ciioI; or '
7a-(9-n-heptyisulphiny|nonyl)oestra—1 .3.5(10)-triene-3.175-dioi.

in a further particular product of the invention the pure antioestrogen is a compound of the iormu|a:-
NU-A-X-R‘

wherein NU is 6~hydroxy~2~p-hydroxyphenylnapth-1~yI and A is -(CH2)io~, -(CH2)ii— or -(CHz)5-(1.4-

phenylene)-(CH2)2-: _
or NU is 1.2.3.4~tetrahydro-6-hydroxy-2-p~hydroxyphenylnaphth-1-yl (either the 1FiS.2RS or 1FiS.2SFi iso-

mer). or 1,2.3.4—tetrahydro-6-hydroxy-ZdhydroxyphenyI-2-methylnapth-1-yl (either the lFiS,2RS or
1RS,2SFi isomer), and A is "(CH2)‘l0'. «CH3: 1- or -(CH2)4-(1.4-phenylene)-(CH2)g~;

or NU is (1FiS.2RS)-5-hydroxy-2-_p-hydroxyphenyiindan-1-yl or (1RS.2RS)-5-hydroxy-2-p-hydroxyphenyl-2-
methy|indan~1-yl and A is -(CH2)1a-. -(CH2): i" or -(CH2)r-(1.4»-phenylene)-(CH2);-;

and wherein XR‘ is —C0NFi‘Ft2 wherein R? is hydrogen or methyl and R‘ is n-butyl. 1H.1H-heptafluorobutyl.

n-pentyl or n-hexyl. or XR‘ is -SR‘. -SQR‘ or -SClzR‘ wherein R‘ is n-pentyl. n-hexyl. 4.4.5.5,5~pen-
tailuoropentyl or tH.1H.2H.2H.3H,3H—heptafluorohexyI.

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

[\l_-n-butyl-. E-n~butyI-N-methyl-. N-n-pentyl. N-(1H.1Hmeptafluorobutyl)-or N—(1H.1H-heptatluorobutyl)-N~
methyl-3-E-[5(6-hydro7y-2-B-hydrfxyphenylnaphth-1-yl)pentyl]phenylpropionar7t'ide; _
N-methyl-N-(1H.1H-heptailuorobutyl)-p-[4-[(1 RS.2RS)~6-hydroxy-2-p-hydroxphenyl-2-methyh1 .2.3.4~

tetrahydronaphth-1-yl]-butyl]pheny|pr3pionamide; '

(1 FiS.2FiS)-1-[4-[p-(2—n-hexylthioethyl)phenyl]butyI]-2-_p-hydroxyphenyI-1 .2,3.4—tetrahydronaphth-6-oi or the
corresponding 4.4.5.5,5-pentafluoropentylthio derivative. or the corresponding hexylsulphinyl, hexylsulphonyl
or pentafluoropentylsuIphinyl derivatives:

2-p-hydroxyphenyl~1-[5-[p~(2-n-hexylthioethyl)phenyl]pentyl]naphth-8-oi or the corresponding hexylsulphinyl
derivative: or _

(1 FiS.2RS)-1-[4[p-(2~n-hexylthioethyl)phenty|]butyl]-2-p-hydroxyphenyI-2-methyl»1 .2.3.4-tetrahydronaphth-6-

ol or the corresponding 4.4.5.5.5-pentailuoropentyltfio derivative. or the corresponding hexylsulphinyl or
pentafluoropentylsulphinyl derivative. or the corresponding (1 R8.2SFi) 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 pharmaceuticaily-acceptable ester
thereof. and the pure antioestrogen is 7a-[9-(4.4,5,5.5- pentafiuoropentylsulphinyl)nonyi]oestra-1.3.5(10)-

triene-3.17fi-dlol or (1 RS.2RS)-2-p-hydroxyphenyl-2-methyh1«[9-(4,4.5.5,5—pentafluoropentyisulphinyi)nonyI]-
1.2,3.4-tetrahydronaphth-6—o|. "

A particularly preferred product of the invention comprises an oestrogen and a pure antio strogen for
use as stated abov wh rain the oestrogen is oestradioi. oestradiol benzoate. oestradiol valerate or

oestradiol undecanoate and the pure antioestrogen is 7a-[9-(4.4.5.5.5-pentafluoropentylsulphinyI)nonyl]-

11/20/2002, EAST Version: 1.03.0002

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 125



20

25

30

35

40

50

55

EP 0 346 014 A1

oestra-1 .3,5(10)-triene-3.17;!-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 oestrogen and said Plire antioestrogen.

In 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 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 oestrogen therapy of peri~
menopausal or postmenopausal conditions. It will be understood that there is no absolute requirement that

the oestrogen and pure antioestrogen components of the product of the invention must be closed

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 pharmaceuticallwacceptable diluent or
carrier. Such a composition conveniently provides the product of the invention for simultaneous use in
selective oestrogen therapy of perimenopausal or postmenopausal conditions. A pharmaceutical 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 oestrogen

therapy of perimenopausal or postmenopausal conditions.
The compositions 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. subcutaneous. intramuscular or intravascular closing). or as a suppository for
rectal closing 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
propyl p-hydroxybenzoate. and anti-oxidants. such as ascorbic acid. Tablet formulations may be uncoated

or coated either to 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 oral 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.

Aqueous suspensions generally contain the active ingredient in finely powdered form together with one
or more suspending agents. such as sodium carboxymethylcellulose, methylcellulose, 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 heptadecaethyleneoxycetanoI, 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 sweetening agents (such as sucrose. saccharine or aspartame).
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Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil (such as
arachls 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 oily phase may be a vegetable oil. such as caster oil. soya bean oil or arachls oil. or a mineral oil, 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 lecithin. esters or partial esters derived from fatty acids and hexitol anhyclrides (for example

sorbitan monooleate) and condensation products of the said partial esters with ethylene oxide such as
polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening, flavouring and preserve»
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 solvent. for example a solution in 1.3-butanediol. in a vegetable oil (such
as arachls oil. castor oil or coconut oil) or in a mineral oil (such as liquid paraffin).

Conveniently the subcutaneous or intramuscular injection of an aqueous 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
excipient 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 generally 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 oestrogen therapy of perimenopausal or postmenopausal conditions.
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 antioestrogenic activity of the compounds disclosed therein may be demonstrated by the co-
administration of a test compound and oestradiol benzcate to an immature female rat. Antioestrogenic

activity is demonstrated by antagonism of the increase in weight of the uterus of the rat which is produced

when oestradiol benzoate alone is administered 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 antioestrogen 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 oestrogen and a

pure antioestrogen together with a pharmaceutically-acceptable diluent or carrier.
This aspect of the invention also provides a method 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 also provides the use
of a pharmaceutical composition as defined immediately above for the manufacture of a new medicament

for use in selective oestrogen 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 beIow:-

a) an in vivo assay measuring the antioestrogenic activity of a compound and any oestrogenic activity

possessed—bT—that compound. 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
oestradioi benzoate to said rat. Thus, when each of a pure antioestrogen and oestradioi 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 oestradioi benzoate without the pure an~

tioestrogen. Unlike the known antioestrogens tamoxifen and clomiphene, when a pure antioestrogen 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 comp@ncTrhen closed 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 oestrogen levels are much reduced serves as a control for the effect expected to be

produced by a fully effective antioestrogen.
The antioestrogenic activity of the compound in mature rats can also be measured in the same assay

by measuring the effect 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 range. for example. 0.0001-0.1 mg/kg subcutaneously;

(ii) a pure antioestrogen which possesses antioestrogenic activity in the above tests (a) and (b) at

doses in the range. for example. in test (a): ED5o 0.055 mg/kg orally or EDso 0.01-1.0 mg/kg sub-
cutaneously:

in test (b): antiuterotrophic effect:- EDso < 20 mg/kg/day orally, < 2 mg/kg/day subcutaneously or
intramuscularly and < 10 mg/kg/injection when closed as an intramuscular depot injection; reduction in bone

density:- EDso 3* 20 mg/kg/day orally, > 5 mg/kg/day subcutaneously or intramuscularly and > 10
mg/kg/injection when closed 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 therapeutic 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 oestrogenic component of a product 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 antioestrogenic compon nt is then chosen to antagonis to a
substantial degree the effect of the oestrogenic 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 oestradiol benzoate dissolved in an oil such as ethyl oleate; for example. transdermal means utilising. for

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 antioestrogenic 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"

antagonised to a substantial degree whereas the beneficial effect of the oestrogenic component on bone is
substantially unopposed.Thus. for example. the antioestrogenic component may be formulated in like

manner to the oestrogenic component. for example 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 5 g. and preferably 50 mg to 500 mg. of a

pure antioestrogen may be used. Preferably the pure antloestrogen may be administered by the periodic
intramuscular injection of. for example. an aqueous suspension or an oily solution or suspension containing

.;50_mg to eg of the puremantioestroggi. Preferabll/_‘an*_c)‘ily solution, for example a solution containing arachis
 

‘o”r'"castor ‘oil: an‘ alcohol’ such as bani/I alcohol and_§O'Tng to 500 m ti 
/employed. Such an injecti6’rTprovides'a depot of the pure antioestrogen which thereafter leaches out from

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

oesteoporosi . se ec IV enic effect 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 detrimental effect of an unopposed oestrogenic effect on
the uterus. The utero-selective effect of the pure antioestrogenic component of a product of the invention

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

Assay Mature Rats of t_h_e__ Selective Antioestrogenic Activity of a Pure Antioestrogen
   

The pure antloestrogen used was (1 RS.2FiS)~2-p-hydroxyphenyl-2-methyl-1~[9-(4,4.5,5.5-pentaf|uoropen-
tylsulphinyl)nonyl]-1.2.a.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 sewed as
an untreated control group. A funher group of 5 mature rats was ovariectomised to serve as another control

group. At the end of the treatment period the weights of the uteri of the test and control groups of rats were

determined. In 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:-

Gross Femur Density = Femur Weight/Femur Volume
Bon Mineral Density = Femur Ash Weight/Femur Volume

The results shown below in Tables I and II 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 (90%
inhibition of uterine weight) whereas there was no significant inhibition of either bone mineral density or of
gross femur density.

TABLE I

Calculated
Inhibition

Uterine

Weight

(mg)

Treatment

Untreated Controls

Ovariectomisecl Controls

Test Compound at 2 mg/kg/day s.c.
Untreated Controls

Ovariectomised Controls

Test Compound at 10 mg/kg/day s.c.

 
TABLE II

Treatment Gross Femur Calculated Bone Mineral Calculated

Density (g/ml) Inhibition Denslty(g/ml) Inhibition

 

 
 

 

  
 
 

 
 

Untreated Controls 1.612 I 0.010 0.742 1 0.009

Ovariectomised Controls 1.569 t 0.010 0.685 2 0.010

Test Compound at 2 mg/kg/day s.c. 1.604 .+. 0.006 0.730 t 0.007
Untreated Controls 1.629 = 0.014 0.766 t 0.005

 
0.704 : 0.005
0.727 x 0.005

1.571 3 0.007
1.580 3 0.004

Ovariectomised Controls

Test Compound at 10 mg/kg/day s.c.  

' This level of inhibition was not statistically significant.

Example E

The experiment described in Example 1 was repeated except that the pure antioestrogen used was 70:-
[9-(4.4.5.5.$-pentailuoropentylsulphinyl)nonyI]oestra-1,3.5(10)-triene-3.175-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 25 mg of test compound. 100
mg of ethanol (96%), 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 III

Untreated Controls
Ovariectomised Controls

Calculated
Inhibition

302 1 36
70 : 1.3

Test Compound (mg/kg)

0.1
0.3
1

3

TABLE IV

Treatment Gross Femur Calculated

Denslty(g/ml) Inhibition

Untreated Controls 1.523 2 0.008

ovariectomised Controls 1.491 2 0.006

Test Compound at

(mg/kg)

0.1

0.3
1

3

The pure antioestrogen used was 7a-[9-(4.4.5.5.5-pentafluoropentylsulphinyl)nonyi]oestra-1.3.5(10)-
triene-3,1713-diol.

Each of a series of selected doses of this compound was dissolved in a mixture of castor oil and benzyl

alcohol and given by intramuscular iniection to a group of 5 mature rats. The formulation contained 50 mg
of the test compound. 400 mg of benzyl alcohol and sufficient castor oil to bring the solution to a volume of
1 ml. 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.

  
 

 

  

 

 
  
 1.528 1 0.005

1.528 2 0.008
1.532 : 0.005
1.533 : 0.005

 

Example _3_
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TABLE V

Treatm nt Uterine Calculated

Weight Inhibition
(me)

intact Controls 318 = 31
Ovariectomised Controls 76 :1: 4

Test Compound
(mg/rat/dose)

0.75 43
1.25 57

2.5 81

TABLE VI

Treatment Gross Femur Calculated

Density (g/mi) Inhibition

intact Controls 1.584 1 0.007
Ovariectomised Controls 1.521 2 0.005

35

 

 

   
Test Compound

(mg/rat/dose)

0.75
 

 
 

 
 
 

1.562 : 0.004

1.25 1.576 1: 0.004 13"

2.5 1.569 2 0.007 23‘

' This level of inhibition was not statistically significant. 

Claims

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

2. A product as claimed in claim 1 wherein the pure antioestrogen is
N-n—butyl-N-methyl-. N~1H.1H-heptailuorobutyhN-methyl- or N,N-(3—methyIpentamethyIene)-11-(3.17ls~

E'ihydroxyo.estra-1,3,5(1‘(B-trien-7a-yl)undecanamicTe: — ‘
N-n-butyl— or N-1 H.1 H-heptafluorobutyl-3-p-[4-(3,1 7;!-dihydroxyoestra-1 .3,5(10)-trien-7a-yI)buty|]-

Hhenyipropionamide; " —
7a-(10-p~chlorophenyithiodecyl)—. 7a-(10-p-chlorophenylsulphinyldecyl)-, 7a-[9«(4.4.5,5,5-pentafiuorop-

entylsulphinyllnonyl]-. 7a-[10-(4,4,4~trif|uorot7utyisu|phiny|)decyl]- or 7::-[10-(p-chlorobenzylsuiphinyI)decyl]-
oeetra~1.3.5(10)-triene-3.l7l3~diol: or "
7a-(9-n-heptylsuiphinylnonyi)oestra-1 ,3,5(10)-triene-3.175-diol.

3. A product as claimed in claim 1 wherein the pure antioestrogen is a compound of the iormula:~
NU-A-X-Fi‘ '

wherein NU is 6-hydroxy-2-B-hydroxyphenylnaphth-1-yl and A is ~(CH2)ro-. ~(CH2)1i- or -(CH2)s-(1,4-
phenylene)—(CH2)g-;

or NU is 1,2.3.4—tetrahydro-6-hydroxy-2-p—hydroxyphenyinaphth-1-yl (either 1FlS.2FiS or 1FiS.2SFt isomer),

or 1.2.3.4»-tetrahydro-6-hydroxy-2-p-hydr5xyphenyl-2—methylnaphth-1-yl (either the 1HS.2FiS or 1RS,2SFi
isomer). and A is -(CH2)1o-. -(CH2)? -or -(CH2);-(1,4~phenylene)-(CH2)2-:

or NU is (1RS,2RS)-5-hydroxy-2-E-hyciroxyphenyiindan-1-yl or (1 FiS.2FlS)-5~hydroxy-2-Q-hydroxyphenyi-2-
methylindan-1-yl and A is -(CH2)m-. -(CH2): i-or-(Cl-12).;-(1.4-phenyiene)-(CH2)2-;

10
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and wherein XR' is -CONR‘R"’ wherein R2 is hydrogen or methyl and Ft‘ is n-butyl. 1H.1H-heptatluorobutyl.
n-pentyl or n-hexyi. or XR‘ is -SR‘. SOFl‘ or -302R‘ wherein Ft‘ is n-pentyl, rt-hexyl. 4.4.5.5.5-pen-
tafluoropentyi or 1H.1H.2H.2H.3H,3H-heptafluorohexyl.

4. A product as claimed in claim 1 wherein the oestrogen is oestradiol, oestradiol benzoate. oestradiol

valerate or oestradiol undecanoate and the pure antioestrogen is Ta-[9-(4.4.5,5,5-pentafluoropentyisulphinyl)-
nonylloestra-1.3.5(10)-triene-3,17/3-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 oestrogen therapy of perimenopausal or post-

menopausal conditions. which process comprises bringing together said oestrogen and said pure an-
tioestrogen.

6. A pharmaceutical composition comprising a product as claimed in any one of claims 1 to 4 together
with a pharmaceuticaliy-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 simultaneously. sequentially or separately in selective oestrogen therapy of peri-
menopausal or postmenopausal conditions.

8. A pharmaceutical composition comprising an oestrogen and a pure antioestrogen together with a
pharmaceuticaliy—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 pharmaceuticaiIy-

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. sequential or separate use in selective oestrogen therapy of perimenopausal or post-
menopausal condition. which process is characterised by bringing together said oestrogen and said pure
antioestrogen.

2. A process for the manufacture of a product comprising an oestrogen 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 oestrogen and said pure antioestrogen.
3. A process as claimed in claim 1 or claim 2 wherein the pure antioestrogen is

N-n-butyl-N-methyl-. N~1H.1H-heptafluorobutyl-N-methy|~ or N.N-(3-methylpentamethylane)-11-(3,17i6-

Ehydroxydeistra-1 .3.5(i'63-trien-7a-yl)unclecanamicTe; "" '
N-n-butyl- or N-1H.1 H-heptafluorobutyl-3-p-[4~(3.175-dihydroxyoestra-1 .3.5(10)-trien-7a-yl)butyl]-

Bhenylpropionamide: - "

7a-(10-p-chlorophenylthiodecyl)-, 7a-(10-p-chlorophenyisuIphinyidecyl)-, 7a-[9-(4.4.5.5.5-pentailuorop-
entylsul'phiny|)nonyi]-. 7a-[10-(4.4,4-trifiuorogutyisulphinyl)decy|]- or 7a—~[10-(p-chlorobenzylsulphiny|)decyl]-
oestra-1 .3.5(10)-triene-3.17:3-diol; or "
7a-(9-n~hepty|su|phinyinony|)oestra—1.3,5(10)-trlene-3,17fi-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-hydroxyphenyinaphth-1-yl and A is -(CH2)io-. -(CH2)n-. or -(CH2)s-(1,4»
phenylene)-(CH2)g~;

or NU is 1.2.3.4—tetrahydro-6-hydroxy-2-p-hydroxyphenylnaphth-1-yl (either iFlS,2RS or 1FiS.2SR isomer).

or 1.2,3.-Hetrahydro-6-hydroxy-2-p-hydroxyphenyl-2-methyInaphth-1-yl (either the 1FiS,2FlS or 1FlS.2$l'-i
isomer). and A is -(cum-. '(CH2)-1-'l'Of' -(CH2);-(1.4-phenylene)-(CH2);-;
or NU is (1 RS,2RS)-5-hydroxy-2-p-hydroxyphenyIindan-1-yl or (1RS.2FiS)-5-hydroxy-2-p-hydroxyphenyI-2-
methylindan-1-yi and A is -(CH-2)1c§7. -(CH-2)n-or -(CH2)a-(1.4-phenylene)-(CH2);-; "
and wherein XFi’ is -CONFt‘R2 wherein R2 is hydrogen or methyl and Ft‘ is n-butyl. 1H,1H-heptafluorobutyl.
n-pentyl or n-hexyi. or XH‘ is -SR‘, SOR‘ or -SOaFl‘ wherein R‘ is n-pentyl. n-hexyl, 4,4.5.5.5—pen-
tafluoropentyi or 1H.1H,2H,2l-l,3H,3H—heptailuorohexyl.

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 antioestrogen is 7a-[9-(4.4.5.5.5-pentafl-
uoropentylsulphinyl)nonyl]oestra—t .3.5(10)-triene-3.17i6-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 5 together with a pharmaceuticaliy-acceptabIe
diluent or carrier.

7. A process for the manufacture of a pharmaceutical composition which comprises bringing into

admixture an oestrogen and a pure antioestrogen together with a pharmaceutically-acceptable diluent or
carrier.

12
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compose, répondant 5 is formule générale 3

‘ V ?R1

e W3
pet /»

O,//‘\/\

dans laquelle R1 représente l’hydrog<‘-me ou an
reste acyle physiologiquement admissible. —

Comme testes acyles, on peut envisager tous ceux

qui dérivent des acides couramment utilises pour
ies estérifications dans la chimie des stéroides. Les

restes acyles des acidcs carboxyiiques aliphatiques,
en particulier ceux ayant de 1 £1 12 atomes de car-
bons, conviennent particuliérement bien. Il. est
bien entendu que ces acides peuvent étre insaturés,

ramifiés, polyhasiques on porter Ies substituants
habitueis, par example des groupe hydroxyiés ou
amino, ou des atomes d’halogénes. Conviennent
également des asides cyclo-aliphatiques, aroma-
tiques, des acides mixtes, aromatiques-aliphatiques
ou des acides hétérocycliques, iesquels peuvent

également porter des substituants courants. On
peut citer, comme asides préférés pom-la constitu-
tion (in reste R1, par exeznple 1’acid.e acétique,

Yacide propionique, Yacide oenanthique, Yaeide
caproique, 1’a'cide undécylique, Pacide tri.méthyi-
acétique, les acides halogéno-acétiques, Yacide
cyclopenty1-propionique, ’ l’acide phényi-acétique,
Yacide phénoxy-acétique, ies acides diaikyI-aInino-
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Médicnment renfermant de la 1.2cc-méthyléne-I9-nordestostérone. b

Société dite: SCHERINC AKTIENGESEILSCHAFT résidant en Allemagne.

Demandé 1e 19 janvier 1967, A :5» 4.», a Paris.
; _ ' Délivré per arrété du 12 aofit 1968. ’ ‘ _, -

(Bulletinvofiiciel de la Propriété iridustrielle [B.S.M.], n° 38 (in 16- septembre 1968.) . » _

(Brevét résultant tie la division; de la demcznde cle breuet,
‘ PJ7, n° 81 .067,’déposée le 21 octobre 1966.)

acétiques, Pacide pipéridine-alcétique, 1’acide succi-
nique, Yacide benzoique, etc. ‘

Les composes utilisés dee préférence oomrne : I
substance -active présentent les caractéristiques
physiques suijrantes : '

L’acétate de la 1.20:-méthyiene-19-nor-testQsté-
tone fond 1': 134-1355 °C ct présente dans son
spectre ultra‘-violet une extinction 5241 de 14400;

Le dichioracétate de ia 1.20:-méthyléne-19-nob
testosterone fond A 145-146 °C et présente dens‘
son spectre ultra-violet une extinction 2249 de
14- 500; - - \ .

Le propionate de la. 1.2:2-rnéthyiene19-nor-testos-

térone fond 51 113-114 °C et présente dans son
spectre uitra-violet une extinction $240 de 14 300;

Ucenanthate de la 1.2a-méthyiéne-19-nor-testes
térone se présente sous forme d’hui1e ct i1 3' a dans
son spectre ultra-violet une extinction €239 de
'13 900;

La 1.2an-méthyiene-19-nor-testostérone fond :1
219-222 °C et présente dans son spectre ultra»-
violet une extinction em de 14- 400.

Les substances actives du présent medicament
se préparent de préférence conformément 5. la.

demands de brevet £ra.n<;ais n° 81.067 déposée ie
21 octobre 1966 an nom de 12. demanderesse : on
introduit de maniere connue une double liaison A4

_dans des 1.2o:-méthy1éne_-’19-nor-3-oxo-.,
stéroides, aprés quoi, si me desire, on acyle ou
on saponifie ies produits primaires ainsi obtenus;

Les nouveaux. composés se signalent par une‘
remarquable activité anabolisant et simultanément

par une dissociation parficulierement favorable
entre Pactivité anabofisantewgouhaitée et Pactivité
androgéne secondaire non recherchée, comme le

‘ montxe le ‘tableau ci-dessous, dans lequel Pacétate
de 1.2c:-méthy1éne-19-not-testosterone (III) et le

A propionate de 1.20:-qiéthyléne-‘19-nor-testosterone

(II) sont compares’ au compose étalon bien connu
5'-.'-* I
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[6241 ‘M1 _
qu'est is propionate de testosterone Les Iésultats
indiqués dans le tableau ont été déterminés sur is
rat castré, aprés application par voie sous cutanée,
conformément 5?: Yessai couramment utilisé pour

Pétude des propriétés anabolisantes et androgénes.
Dans cet essai, on utiiise comme vaieur de compa-

Substance

  
II-ressort du tableau que les composés actifs II

ct III, conformes 3 Pinvention possedent, pa: rap-
port au compose de comparaison I, non seulement
un reuforcement trés considérahie et imprévisibie
de 1’activité anabolisante, mais aussi, simultane-

ment, un déplacement extrémement favorable du
rapport entre les activités anabolisante ct androgéne,
A ce dépiaeement ‘favorable du rapport entzre ies
activités s’ajoute i’avantag'e supplémentaire que ies

esters des acides aiiphatiques fa. iongue chains, _
comme Pacide cenanthique, présentent une acti-
vité anabolisante 5 efiet retard, ce qui est tres
souhaitable. _ V . . A

. Les essais ont rapporté aux constata-
tions pharmacoiogiques la confirmation attendue.
C'est ainsi qu’on a pu montrer, an moyen de 1’étude
de bilans métaboliques chez Phomme q-ue, par
exemple, 1e propionate de 1.2a-méthy“Iéne-19-nor-
testosterone manifests, aprés injection quotidienne
en inn-a-musculaire de 5 2‘: 10 mg ,u.ne bonne acti-

vité anabo1isante'.' Sous faction du traitement, it
Be fixe quotidiennement _-d’environ 2 £1 3 g d’azotc

_ de plus que dans la période antérieure «'1 l’institu-

tion dudit traitement. Des *étu_des effectuées eu:
‘ févolufion ultérieure ‘du biian rnétabolique ii res—_

__ ‘sort que 1’o.=Lna.nthate présente mm‘ efiet retard
- , La toxicité des substances actives est trés

’é1 ignée de la. dose thérapeutique qu’on pent pra-
tiquement envisager. On n’a pas observé de pheno-

. _ ménes secondaires, en particulier d’intoIérance.
On peut utiliser lee nouveiles substances actives

dans tous ies cas oil il est nécessaire de stimuier
l’a.naboIi.sme des protéines ‘an moyen d’ugents £1
activité anabolisante. On peut citer comme exempies
ics domaines d'indieation suivants : convalescences;

atteintes de l’état général, "maladies consomptives,

_2;_

TABLEAU

I. Propionate de testosterone . . . . . . . .-. . . . . . . . . . . . . . .

II. Propionate dc 1.24:-methylene-19-nor-testosterone . . . . . .

III. Acetate de 1.2on-méthyiene-19-nor-testosterone..I. . . . . . .

_‘19-nor—testosté'rone dans‘ un’ mélange d’hui1e dc
sesame et de benzoate de be-nzyle (7 : 3) j-usqu'8

 

 
 
 

 
 

raison la dose donnant au releveur de 1’:-mus

(M. levator ani) un poids de 50 mg au moins pour
10O g dc poids corporel du rat (activité anabo1.isante)_
Comme mesure de Pactivité androgéne, on a indi.

qué dans le tableau le poids en mg des VéSiClfig5
séminales pour 100 g de poids corporei (in rat.

"On disso:

49-not-testo

{m voiume
3 raison de

—- maniére cor
Pour Put:
 

  
 

 

  
Pcids du rekeveur

dc Venus
Poids de véaicuies

Dose séminales 

 
 

  (mg) ’ (mg) > mg '

 
 

 
 

 
 
 

 
 
 

 
 
 

 

 
 
 

 
 
 

 

 
 

. . . . . . . . . . 1 56 529 ‘

V71;565 mg
. . . . . . . . .. 0,1 A 55 147 " US

'———+— , 6,000 mg

. . . . . . . . .. 0,3 51 > 155 1.400 ms

' 0,024-mg

maladies cachectisantes, anorexies, poids insuffp xyb
sant, épuisements, traitements radiothérapiques, 09011 mg
anémies, t1-aitements proiongés par ies corticoides, X71)‘
ostéoporose, afiections rénales chroniques, etc. 120,000 mg

Les substances actives conformes 1‘; 1a présente Lvamidou
invention peuvent étre utilisées, en association t-u-E servant
avec les véhicules bien eonnus eomployés en pha.r- ' Pmpyfique (
macie galénique, pour la fabrication de médica- fiaagents dc
ments ayant une activité anabolisante, adm.in.is- -On Prépa;
trables en particulieri par voie parentéraie mais ‘acne Sm. m

aussi par voie orale. Parmi les formes de présen- 1: '[Diaméue
‘cation utilisabies, on’ pent citer par exempie des flan; épais
ampouies pour injectionpar voie intramusculaire. soéiaficn

Les exempies qui suivent ont pour but d’i1Ius-
trer 13 presents invention, dont iis ne sauraient
en aucune maniére limiter portée. .- .

Example 1. -— 1 ml correspond 5. 5 mg de sub-
stance active. . . ' . - . .

On dissent 0,5 g de propionate de 1.2o;-méthy'1éne- _; —.

e d’huiie deg

§

‘ __estosrérone
: ’ ' tv 5 la fo

19-nor-testosterone dans un méiang _ _ .
ricin et de‘ benzoate de benzyie (7 _: 3) jusqu’:‘1 1111 A
volume ‘de 100 on vesre dens des,ampou1es,% '
£1 raison de 1-ml par ampoule. On sté1iIise'ensuite§:;
dc maniére connue. Ag _ ' ~

An lien de benzoate de henzyle. on peut éga1e-

ment utilise: 1’alcoo1‘benzyiique. ‘ » .
Example 2..\-— 1 ml conespond 1‘: 10 mg dc '

substance active. ' . . _ -
On .cIiss'out_ 1 g dc propionate de 12¢-methylene

unvoiume de 100 mi, on verse dansdés“§.mpo141165»
é raison de 1 ml par ampoule. On‘ stérfliseensuite
de maniére connue. -

Example 3. — 1 ms correspond £9. 50 mg dc
substance active. -- .

 
&J-:*
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On dissout 5 g d’cenanthate dc 1.2::-méthyiene
19-nor-testosterone dans i’hui1e de sésame jusqu’:‘a
unvolume de 100 ml, on verse dans des ampoules

5 raisorr de 1 ml par ampouie, puis on stériiise de
maniére connue. - '

Pour Yutilisation par voie oraie, on pent envisa-

ger des comprimés, des dragées, des suspensions,
des capsules, etc. ‘ V

Exemple 4. —- Comprimés contenant 5 mg
d’acétate de 1.2a:-méthyiéne-19-nortestostérone.-

Composition pour un comprime :
5,000 mg d’acétate de 1.2a:-méthyiene-_19—non

testosterone (micronisé);

36,000 mg de lactose (pharmacopée allemande,
DAB 6);

- 71,565 mg» d’amidon -de mais
-USA, USP XVI);

6,000 mg de talc (DAB 6);

1,400 mg He gélatine bianche (DAB 6);

0,024 mg de i’e_ster méthyiique de i’acide p—hydro’
xybenzoique (DAB 6, 39 addition);

V 0,011 mg de i’ester propyiique de i’acide p-hydro-
xybenzoique (DAB 6, 3° addition).

120,000 mg

L’amidon de mais, ie iactose, ie talc et la geis-
tine servent de charges, et ies esters méthyiique et
propyiique de Pacide 0-hydroxy-benzoique servent
d’agents de conservation. 0

On prepare ies comprimés de la maniere habi-
tueiie sur une presse £1 comprimés.

[Diamétre : 7 mm avec entaille pour fragmen-
tation; épaisseur 2 2,7 31 2,8 mm; dureté : 3 kg;
dissociation clans 1’eau 5 20 °C : une minute].

ntsumf:

1° Médicament anabolisant renfermant, comme

substance active, de la ’1.2zx—méthy1éne-19-nor-
testosterone et des esters de ce compose’, répon-

- dant 5. la formula généraie : '
\

_3__.

(pharmacopée ‘

  
[6.241 M}

$’’’“
/

9}“ HJ\\

‘K

§/\

/K/ V
O

dans iaqueiie : . V

R; _représente Yhydrogéne ou un reste d’acide
physioiogiquement admissible; .

2° Des variétés du medicament spécifié sous 1°,

présentant ies particuiarités suivantes, prises sepa-
rément ou scion les diverses combinaisons pos-
sibles : '

:1. Le medicament contient de la 1.2c:-métl_1yiéne-
19-nor-testoste'rone; ’

27. Le medicament eontient de Pacétate de 1.2a-

rnéthyiéne-19-nor-testosterone ;
c. Le médicament ‘contient du dichioracétate tie

1.2cx—méthyiéne-19-nor-testosterone;
:1. Le xnédicament contient du propionate ,de

1 .2ot-mér.hy'1ene-19-nor-testosterone ;

e. Le médicament contient do Ycxananthate de
1 .2cc-méthyiéne-19-nor-testostérone ; '

f. La. substance active est associée in des exci-

pients couramment utilises en pharmacie‘ gale-
nique; ‘

g. Le médicament contient la substance active
dans ies solutions huileuses pour injection;

5.. Le médicament contient d’envi1'on 0,5 51

100 mg de substance active par unite de prise;
1'. Le medicament contient d’envi1'on 0,1 £1 envi-

ron 20 % dc substance active.

Société dite : SCHERING AKTIENGESELISCHAFI‘

Par pmcuration :

Jean Casanova (Cabinet Annaucum jeune)

DAVIS DOCUMENTAIRE SUR LA NOUVEAUTE

Documents susceptibies dc porter atteinte 5. la
nouveauté du medicament : néant. “"‘

Documents iilustrant i’état tie is technique en
la matiére :

Uarticle do F. Neumann et collab. paru dans la
revue aliemande Arzneimittel-Forscfzung, n° 10,
octobre 1965, p. 1168-1170; 11?6.

1?!“
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T1 1,2.a!pha.-Methyiene—19-nortestostenone pharmaceutical compositions

PA Schering A..G.
SO Fr. M., 3 pp.

CODEN: FMXXAJ
DT Patent

LA French

IC A61K; COTC

CC 63 (Pharmaceuticals)
FAN.CNT 1

PATENT NO. KIND DATE APPUCATION NO. DATE-——__.§._ ————.__......__.j.:

Pl FR--6241 19680916 FR 1967011 9

G! For diagram(s), see printed CA Issue.

AB 1 ,2.aipha.-Methylene-19-nonestosterone esters (I) show good anaboiic

activity with iittie androgenic activity. and are usefui in
stimulating protein anabciism in cases of general convalescence, anorexia.

anemia, and general debilitating circumstances. Compns. contg. I are
administered i.m. or orally. l (R = Ac) (ll) m. 134-5.5.degree.; i (R =
COCHCI2) m. 145-6.degree.; I (R = COEt) (Ill) m. 1 13-14.degree.; I (R =

COCSH13) (IV). oil; i (R = H) m. 219-22.degree.. A soln. for
injection contained 0.5 g Ill in 100 ml of a rnixt. of benzyl
benzoate and castor oil (3:7), 1 mi being used

perinjection. An-other contained 5 g N in 100 ml sesame oil.
Tablets each contained 5 mg II with the usual excipients.

ST nortestosterone methylene anabolic
3

7-3"
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I tolerated. The

COMPLETE SPECIFICATION

Complete Specification Published: July 29, I 959.

8 17.24 1

’ Date of Application and filing Complete Specification: Aug. 2!, I957.

Oily ‘Solutions for iPai-enteral ‘Administration containing
AdrenoJCorticaI Hormones

We, FRANCESCO Vrszvuum, S.p.A., an
"Italian Body Corporate, of Casatensovo, Como,
Italy, and ALBERTO Erzcou, an Italian Cid-
zen, of Via Circo 12, Milan, Italy, do hereby
declare the invention, for which we pray that
a parent 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 particularly 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 sulficiently high concentrations
required fior 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, arevcry sparingly soluble
in the oily solvents which are commonly eru-
ployed as vehicles for parenteral use eg. olive
oil, cottonseed oil, sesame oil, arachis oil or
ethyl oleate. For this reason these hormones
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
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. ilqueous sus-
pensions may also give rise, especially in pro-
longed creatrnents, to irritations at the site of
iniection, which sometimes form abscesses.

Oral administration does not always assure
regularity as well as constancy of action, and
does not guarantee a complete uptake of the
drug. Furthermore prolonged administration of
anti—inflammat:ory hormones by oral route fre-

[Pricc 3:. 6d.]
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quently causes gastritis which may complicate
into ulcers which are particularly dangerous
because of their silenmess.

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 adlrninistration.

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 treaunent of certain diseases such
as leukemia, where high doses of the hormone
are required.

It has now been found that very satisfactory
parenterally accep
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 adiuvants which
are not esters but which are parenterally
acceptable and
therewith such as antioxidants, wetting and dis-
persing agents and the like. i

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 parenter-ally acceptable

er of ricin:oleic acid with a monohydric or
polyhydric alcohol containing two or three
carbon atoms per molecule with or without
other parenterally acceptable compatible ad-

iuvants which are not esters. _‘_
By the term “ adreno-cortical hormone ” is

to be understood steroid compoun having
adreno-cortical activity. Such compounds 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
activity to a greater or lesser degree. Thus in
addition to including naturally-occurring com-
pounds such as cortisone fend hydrocotfisone it
includes derivatives thereof such as prednisone
and pr-ednisolone. Moreover, the term also

table solutions of adreno- '

pharmaceutically compatible.
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includes 21-esters of any naturally occurring
or synthetic adreno—cortical hormones.

Esters of ricinoleic acid with glycerol,
pnopylene 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-efiects, 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,

A i~n..th_e liver glycogen deposition -test Where, at
equal doses, prednisone in an oily solution has
been shown to have an activity 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 times higher than
that administered parenterally in oily fiorm
must be given).

Although the adreno—corticaI hormone used
in the oily composition according to the inven-
tion may be any desired such compound it is
preferred to use a compound) of the general
formnla:—

.-‘(.232 as

where 1

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 adrena-

cortical hormones.

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

The vehicles used in the composition accord-
ing to the invention can be used‘ either Endi-
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-
0118, such as olive oil, sesame oil, ethyl oleate,
or benzyl benzoate.

The mixtures, for example with ethyl oleate,
have a solubilising power inferior to -that 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 solubtilities
in olive oil or sesame oil.

 

 

 

I

TABLE 1

Cortisone Cortisone Oortisone Cortisone Cortisone

acetate trimethyl- oenanthate cyc1opentyl- phenyl-
acetate propionate propionate

mg/cc ~ ‘mg/cc 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 go 26

Glyceryl ricinoleate
+ 2.5 b 40 a

Ethyl ricinoleate _‘_

Glyoeryl ricinoleate "
+ 4 2.5 so 30*‘ 25

Ethyl oleate l :l

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

b) = Glyceiyl ricinoleate zethyl ricinoleate = I :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 efiect 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 vehicle 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 asdiuvants
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 the invention may be well
understood, the following examples are given
by way of illustration only.

EXAMPLE 1

Cor-tisone trimethylacetate (S g.) was ground
to a fine powder and suspended in a two litre
mixture of glyceryl and ethyl ricinoleates. S
mg/litre of propyl gallate and nordihy2dh‘o-
guaiaretic acid (in equal parts) were added.
The mixture was heated on a water-bath with

occasional shaking of the suspension so as to
obtain a clear and homogeneous solution. The

resultant solution was then transferred into
neutral glass 2 cc ampoules, each arnpoule
thus containing 5 mg. of cortisone trimethyl-
acetate- The arnpoules, sealed under nitrogen,
were sterilised at a temperature of 120°C, for
30 minutes. A number of the atnpoules 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 preparation. The addition of small
crystals of cortisone trimethylacetate failed to
cause either opalescence or the formation of
a crystalline precipitate.

The comparison of. the biological acfivity
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
out’ 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 one group were treated with one
single infection of 2.5 mg of cortisone acetate
in aqueous suspension. All the aninialsof the
other group were treated with one single infec-
tion of 2.5 mg
in oily solution. A third group of ten adrenalec-
uomised 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

1 1 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—

l40°C.), cortisone cyclopentylpropionate (300
g. m.p. l54—lS6°C.) and cortisone phenyl-
propionate (200 g., m.p. 173—1‘75°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-
anically, 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 exactly 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 biological 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 (1.00
g., m.p. 260—262°C.), dehydrocortioosterone
trimethylacetate (100 g., m.p. 186—187°C.)
and desoxycorticosterone trimethylacetate (100

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 146

perature of about 80°C, in a 40 litre solution
of ethyl ricinoleate diluted with 10% of ethyl
oleate anxt 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 efiicient in
the treatment of Addisonians and in adrena-
cortical deficiencies.

EXAMPLE 4

Prednisone oenanthate (30 g., m.p. 176—
178°C.) was admixed with 2S‘*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:-Efhe clear and
homogeneous solution thus obtained 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 tlxeflztnpoules remained quite
clear and homogeneous and was practically
uncongealable.

35
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In the same way, prednisone cyclopentyl-
propizonate (75 g., m.p. l88—190°C) were dis-
solved in 7.5 litres of a mixed solution of

glyceryl and ethyl ricinoleates, to which had

 

ricinoleates (1:1). The biological activity of
the prednisone, adiministered parenterally, in
oily solution, was compared with that of pared.
nisone administered orally. The comparison

 

5 been added, in the proportion of 5 mg/litre, was carried out on albino rats and the action
nordihydroguaiaretic acid. The solution thus on thymus, adrenals and body weight was
obtained was introduced into 10 cc. containers. observed.

(Each container thus contained 100 mg of The liposoluble prednisone was administered
prednisone cyclopentylpropionate). A few in doses of 50——l0O——200——400y and the

10 months after the date of preparation the solu— orally administered prednisone in doses of
' non inside the containers was still perfectly lO0—2D0——400—600———1000y. This treatment

homogeneous. There was no formation ‘of any was continued for five consecutive days; on
.__ precipitate, even after the addition of seed the 6th day the animals were sacrificed; the

crystals of prednisone cyclopentylpropionate. adrenals and thymus were removed and
5 15 In the same manner as above prednisone was weighed immediately. The results are shown

dissolved in a mixture of glyceryl and ethyl in the table below.

TABLE 4

Body weight Adrenals Thymus
Treatment Animals change weight weight

No. ‘3/0 mg mg

Controls 31 107.7 :1; 1.26 13.1 i 0.36 89.4 jg 4.79

Prednisone i.m. 1

400 X 5 12 85.2 :1; 1.29 7.7 i 0.21 16.1 jg 0.26

200 X 5 23 90.2 3; 2.92 8.9 :1; 0.37 22.3 :1; 1.17

. 100 x 5 12 103.3 3: 3.10 11.6 i 0.50 36.9 :1; 5.19

50 X 5 6 102.6 3; 2.92 13.1 i 0.54 57.7 :1; 6.08

Prednisone per os

1000 x 5 6 106.1 1 2.23 11.0 5: 0.81 23.1 i 1.95

600 X 5 6 105.6 ;f; 2.50 13.0 3}; 0.44 41.0 j_-_ 259

400 X 5 12 103.4 i 2.59 12.4 =5 0.56 43.2 $4.12

200, §< 5 19 ' 109.3 5; 1.44 12.8 i 0.88 51.6 i 3.74

100 X 5 6 104.8 ;t 2.23 13.6 ;[-_- 0.89 50.0 i 6.16
an.

These results show that, with regard to the —after diluting 1: 10 with sesame oil—-(forits '
35 activity on thymus, adrenals and body weight, eflects on the survival of adrenalectomised rats

the prednisone preparation in oily solution and it was foundtobevery efl"ect1;ye.
administered intramuscularly is much more EXAMPLE 6 "_
active than the orally administered prednisone. _ Prednisolone (10_0 g., rn.p..,.%0—242°C) was

EXAMPLE 5 dissolved by heating in a mixture of ethyl
40 Hydrocortisone acetate (15 g., m.p. 2l9— ricinoleate and ethyl oleate (1:1) to give a

220°) was dissolved by heating in 1.5 litres concentration of 15 mg/cc. Mulddose con-
of propylenyl ricinoleate, prepared by _esterifi- tainers (10 cc.) were filled with this solution in .
cation of ricinoleic acid with propylene glycol. the usual manner, sealedyand sterilised. -

‘The solution (containing 10 mg of hydro- This Ioily solution of prednisolone was used
45 cortisone acetate per cc) was introduced into to treat a number;-,‘pf cases of malignant neo-

2 cc ampoules which were then sealed under
vacuum and sterilized in an autoclave.

The ampoule solution was biologically tested

l it

plasia. Tumours (if the breast, tumours of the
uterine portio and of the skin and primitive
tumours of the bone were treated. Subiective
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improvements were observed for two or three
months. The patients reported a dlefinite feel-
ing, of well-being, disappearance of pain,
increase in appetite, and euphoria. The oily
solution of prednisolone was well tolerated,
well absorbed at the site of injection, and
accompanied by no undesirable side-efiects,
even in cases where high doses were adminis-
tered.

EXAMPLE 7

In the same manner as in Examples 1—6,
oily solutions for use in parenteral administra-
tion were prepared with other steroids using
glyceryl, propylenyl and ethyl ricinoleates
singly and in admixture as_ the liquid‘ vehicle.

Among the steroids made up into such pre-
parations were 9a:—fluoro derivatives of pred-
nisone and preclnisolone and their correspond-
ing A‘-dehydro or 6-methyl derivatives, i.e.:
9a-fluoro - A1“ — pregnadiene - l1,3:17a:21-
triol-3 : 20-dione; A““‘ - pregnatriene - 1L8:
17¢ : 21 - triol - 3 2 20 - dione; 9::-fluoro-A1=““—
pregnatriene. - 1-lfi: 17a:21 - lriol - 3:20-
dione; 9a: - fluoro - 6 - methyl — A1“ — pregna-
diene-1 1B : 17: : 2 1-triol-3 : 20-dione.

‘ EXAMPLE 8

Prednisone trimethylacetate (8 g.) was
ground to a fine powder and suspended in a
two litre mixture of glyceryl and ethyl ricin-
oleates, 5 mg/litre of propyl gallate and nor-
dihydroguaiaretic 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 ob-
tained. This solutionpwas then transferred into
neutral glass 2 cc ampoules, each ampoule thus
having 8 mg. of prednisone trimethylacetate.
The ampoules, sealed xmder nitrogen 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 prednisone tri-
methylacetate in the above vehicle was com-
pared to that of the prednisone orally adminis-
tered. On the xurpentine granuloma test pred-
nisone trimethylacetate in oily solution showed
an antiinflarnmatory power clearly superior to
that of the prednisone, administered by oralroute.

Examrua 9

Prednisone trimethylacetate (35 g., m.p.
2'74-—278°C.), prednisone oenanthate (80 g.,
m.p. 1‘76+178°C.) and prednisone cyclo-
pentylpropionate (75 g., rn.p. I88—190°C.)

suspended in a 10 litre mixture
of glyoeryl triricinoleate and ethyl oleate (1: 1),
containing nordihydroguaiaretic acid in the

-proportion of 10 mg/litre. The mixture was

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 148

solution in a liquid vehicle oorisrsung

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 atnpoules thus-
treated showed any turbidity or precipitate
even a _few months after the date of their
preparanon.

The oily solution of the prednisone esters
‘was biologically tested—after a dilution “1 : 10
with sesame oil—for its eflects on the survival
of the adrenalectomised rats and it was found
to be very effective.

EXAMPLE 10

A mixture of prednisone trimethylaoetate
(15 g.), prednisolone trimethylacetate (55 g.)
and 9a-fluoro—prednisolone trimethylacetate
(30 g.) was dissolved, at a -temperature of about
80°C., in a 5 litre solution of ethyl ricinoleate
containing 10% of ethyl oleate and nord.i-
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 oaianthate
(20 g.) and prednisolone oenanthate (80 g.)

' were dissolved in a 2 litre solution of glyceryl
ricinoleate (50 mg/cc). _

EXAMPLE 11

Prednisone (4 g.) and prednisolone (8 g.)
were dissolved by heating in 500 cc. of. pro-
pylenyl ricinoleate, prepared by the osterifica-
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 or retarda-
tion of the growth, and also hardening of the
tumour was observed. ' .

WHAT ‘WE CLAIM IS : —

1. An oily composition adapted for
parenteral administration compihsing an
adreno-cortical hormone as herein defined in

' ' of a

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

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

3. An oily composition as claimed in claim
1 or 2 in which said.‘ adreno-cortical hormone

is one having the general formula : —-

70

75

80

85

95

100

105

I10

I15

120

125

 



II

.....—..-.,.-‘-fl4m9'-‘'. ....-.....a..............~..............,...-..............«,...V...

 

8 817,241

 
- 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
Ris hydrogensoran acyl group oraA‘ora

A1”-dehydro-derivative thereof. ‘
4. An oily composition as claimed in any

of the preceding claims in which a mixture
of adreno—coi'.n'<:zl hormones is used.

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

6. A modification of an oily composition as
claimed in any of the preceding claims in
which the liquid vehicle also contains a further

 

acceptable ester of an alcohol with a carb-
oxylic acid other than ricinoleic acid, said

ester containing at least si'x§c‘zTr~hon atoms per 20molecule. “-

7. An oily composition as—_cla51ned in claim
6 in which said ester is ‘oh’fi’Zg§i[,?‘-"sesame oil,
ethyl oleate or benzyl benzoat'e‘§'{‘3‘:' ~

8. A composition as claimedfriany of the
preceding claims in which pharmacologically
active substances other than adreno-cortical

hormones are present. ’ " “
9. An oily composition as claimed 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 adrena-
cortical hormone is used in an amount of 0.1
to 5% by weight of the liquid vehicle.

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

For the Applicants,
FRANK B. DEHN & C0.,
Chartered Patent Agents,

Kingsway House, 103, Kingsway,
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 1569286
(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 carn'er'substance that slowlyreleases 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 exam le. an oily solution of 17a-ethynyl—19-nor-testosterone oenanthate 15

(norethisterone oenant ate) 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 is 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 to be

?5 administered. , 25

Female beagle hounds weighing about 13 kgxwere each injected simultaneously in the
right and left M. glutaeus with 200 mg of 14.15‘ H~marked norethistcrone oenanthate and
4~ ‘C-marked norcthisterone oenanthate. respectively. in L8 ml and in 0.6 ml of castor
oillbenzyl benzoate (6:4). During 13 weeks the '”‘C- and ‘H—activity in the blood. plasma.
urine and faeces was measured. The separation of the marked substances in proportion to 30
the release from the depot showed u to 7 weeks after application no systematic difference
between the selected volumes of app ication. There was found only a very small percentage
reduction in the release during the initially high rates of release frqmthe larger volumes.
From the 8th week onwards the quantities of the marking applied with the larger volumes

35 predominated. In the 13th 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 sa . in the
13th week there was observed. as compared with the smaller volumes. a rate 0 release
about 3.5 times higher. E‘

The measured quantities for the 13th week are given in the accoigaanying drawing., ,_ 40 It could not have been foreseen that. by increasing the volume of the lution while using 40
the same quantity of gestagen. after intramuscular injection 21 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 _f_or a reliable protection

45 against conception for 3 months in women of childbearing, age. For a shorter or longer 45
__ ._ , .'.‘-'*t'''

|_.-...3.1, .l_ _.9‘ ;r.su nuuv.~«"-<-Q—uu
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period than 3 months smaller or larger quantities. respectively. of the gestttgen are
required. Generally. 50 to 500 mg. and preferably 200 to -lllll mg, of nt)re(hi5(er0ne
oenanthate. or corresponding quantities of another appropriate depot gcstagen. are used in

_ .. l to 6 ml. and preferably 2 to 4 ml. of oily solution. Lengthening of the period of action
; 3' . . 5 occurs even with a small increase in the volume; however. an :l(.lV;ln[:l_\._1t_‘0L|5 increase in the

- 3 ‘ ' 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 employed). 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 large volumes applied intramuscularly lead to trouble.

10 The‘-present invention accordingly provides an oi|_v solution of a gestagen. as hereinafter 10define . the solution being suitable for use as a depot preparation by intramuscular
injection and containing the gestagen in a ma.\'imum concentration as hcrcinafer defined.

The gestagen is understood herein to exclude any one of the following compounds.
namely progesterone. l7or-hydroxy-progesterone and estcn: of l7ot~hydroxy-progestetone.

15 The maximum concentration of the gestagen in the oily solution is understood herein to 15
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 norethisterone oenanthate in the same solvent.

The gestagen is advantageously present in a concentration that is 1/3 to 2/3 of the
20 concentration of the gestagen normally used in an oily solution suitable for use as a depot 30

preparation by intramuscular injection. In other words. a “preferred range of concentra- ’
tion" for the gestagen in the oily solution is a concentration having 11 gestagenic activity. as
measured by its gestagenic effect on the cervical mucus of at human female. corresponding ‘
to the gestagenic activity of substantially 66,67 to l33.33 mg per ml of norethtsterone ~.

25 oenanthate in the same solvent. ~ . 25
There are a number of properties of the cervical mucus of a human female affected by the

administration of a gestagen which are well known to the g_vnaecologist. so that one or more
such parameters can be used to correlate the gestagenic effect.

Gestagens are also known as gestogens. progestins. progestogens and progestational
30 substances. 30

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 35
ampoule under aseptic conditions and sterilized. The ampoule may have a capacity 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. already display a protracted action when

40 injected intramuscularly and for which. owing to their spectrum of action. a long lasting 40,;-’§_4
treatment is indicated. Such compounds are. for 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 fertility in ‘
human beings and animals or the treatment of menopausal complaints in women. 3:

45 As gestagenic steroid hormones (gestagens) there may be mentioned. for example. esters 45 -t
of 19-nor-17-hydroxy-progesterone. and also esters of l7-hydroxy—proge-stetone deriva- ’
tives. for example l7~esters of 6a—methyl~l7-hydroxy-progesterone. o-methyl—6-dchydro-
17-hydroxy-progesterone. o-chloro- or 6-fluoro-o-dehydro-l7-hydroxy-progesterone. 6-
chloro— or 6~fluoro—6-deh_vdro-l6u-methyl-l7-hydroxy~progesterone. o.loct-dimethyl-6-

50 dchydro-l7—hydroxy—progesterone. lct.2ot~methylene-6-chIoro~ or -6~fluoro-oriichydro-l7- -50
hydroxy-progesterone or also esters of l7ot-cthynyl-I9-nor-testosterone. l7ot-ethynyl—l8-
methyl-19-nor-testosterone. l7ot-ethynyl-A‘-oestrene-3.l7B~diol or l7a—ethynyl«A‘—
oestren-17$-ol. The gestagenic steroid hormone is advantageouslyt.-dzilcx-ethynyl~l9-nor-
testosterone oenanthate. '
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55 The esters are derived from acids. for example carboxylic acids. capable of forming 55 "

physiologically tolerable esters. Preferred are the esters of organic carboxylic acids :
containing at least 4 carbon atoms. The acids may belong to the aliphatic. _$VCl0llllphallC. ’ -
aromatic. aromatic-aliphatic or heterocyclic series. These acids may also he unsaturated
and/or di- or poly-basic and/or substituted in the usual manner. As examples of substituents

60 there may be mentioned allcyl. hydroxyl. alkoxy. oxo or amino groups or halogen atoms. 50 i
There may be "mentioned. for example. the following esters: butyrates. valerates. I
caproates. oenanthates. pelargonates. undecano-ates. hcnzoates. l5—c_vclopentylpropionates .‘
and phenylacetates. . ,

A 3-kcto group present in the steroid hormone may be functionally converted and 65 g
65 present. for example. as an enol~ester or enol—etlter 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,

 
‘JII1 3 preferably, a lower alkyl group. for example a methyl or ethyl group. Also suitable are
f|0n Q . cycloalkyl groups. for example a cyclopentyl or cyclohexyl group.
Eht‘ 5 l 5 The effective dose of the gestagen in the oily solutions of the present invention depends 5
""2 ‘ on the purpose of the treatment, on the nature of the active substance and the desired
-‘ Of duration of the action. It is. for example. for l7ot-ethyny|-l9—nor-testosterone oenanthate in
“N - the control of fertility in women for 3 months 200 mg. Instead of 17a-ethynyl-l9—nor«

lo 5 I testosterone oenanthate, there may be used comparable depot gestagens. The quantity of
tter . 10 comparable gestagens administered and the frequency of their administration may be such 10
ular that their gestagenic activity. as measured. for example. by their effect on the cervical

mucus of a human female. corresponds to that produced by the administration of 200 mg of
17ot—ethynyl-19-nor-testosterone oenanthate every three months.

1 The volumes intramuscularly injected of the oily solutions of the present invention are
15 normally 1 to 6 ml. The oilysolutions are thus advantageously made up in unit dosage form, 15

each dosage unit having a volume within the range of from 1 to 6 ml. for example a volume
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
contain 50 to 500 mg of the gestagen. and more especially for every 2 to 4 ml of the solutions

20 to contain 200 to 400 mg of the gestagen. . 20
As oily solvents there are suitable those known to the expert for such purposes. for .

exam le sesame oil and castor oil. For increasing the solubility of the gestagen there may be
adde to the oily solvents solubilizers. for example benzyl benzoate or benzyl alcohol. In
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
synthetic oils. for example polyethylene glycol. triglycerides of higher saturated fatty acids
and monoesters of higher fatty acids. A mixture of castor oil/benzyl benzoate in the ratio by
volume of 6:4 is referred as solvent. V

As indicated a over. the oily solutions of the present invention can be used as
30 contraceptives. 30

The present invention accordingly furtherprovides a method of contraception. wherein:
there is administered byintramuscular injection in a contraceptive dose to ‘a female
mammal. advantageously a female of the human species. an oily solution of a gestagen. as

‘ hereinbefore defined. the solution being suitable for use as a depot preparation by
35 intramuscular injection and containing the gestagen in a maximum concentration as 35

ltereinbefore defined. .

The various details of the oily solutions of the present invention discussed above also. of
course. apply to the oily solutions used in the method of contraception of the present
invention. Thus. for example. an advantageous embodiment of the method of contracep-

40 tion of the present invention is the administration by intramuscular injection to a human 40

female every 13 weeks of 1 to 6 ml of the oily solution. the l to 6 ml containing 50 to 500 I33of the gestagemand preferably of 2 to 4 ml of the oily solution. the 2 to 4 ml containing 2
to 400 mg of the gestagen.

The present invention further provides a contraceptive pack which comprises an oily “
45 solution of a gestagen. as hereinbefore defined. together with instructions. the instructions 45

requiring the administration by intramuscular injection of the solution in a contraceptive
dose to a female mammal. advantageously a female of the human species. and the solution
being suitable for use as a depot preparation by intramuscular injection and containing the
gestagen in a maximum concentration as hereinbefore defined. . v

50 The various details of the oily solutions of the present invention discussed above further 50
apply to the oily solutions contained in the contraceptive packs of the present invention.
Thus. the instructions in the packs advantageously require that there is administered to a_
human female every 13 weeks 1 to 6 ml of the oily solution. the LJQ 6 ml containing 50 to
500 mg of the gestagen. and preferably 2 to 4 ml of the oily solution. the 2 to 4 ml containing

55 200 to 400 mg of the gestagen. 55

,,,.
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The following Examples illustrate the invention:~

Example 1
2000 m of l7o-ethynyl-19-nor—testosterone oenanthate were dissolved in a mixture of

castor oi 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 ml—ampoules under aseptic
conditions. The ampoules were finally sterilized for 2 hours at 120°C.

Example 2
2000 mg of l7ot~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 ml. The solution was filtered under sterile

conditions. and was introduced in the usual manner into 3 ml-ampoules under aseptic -
conditions. The ampoules werefinally sterilized for 2 hours at 120°C.

WHAT WE CLAIM IS:-

1. An oily solution of gestagen. as hereinbefore defined. the solution being suitable for
use as a depot preparation by intramuscular injection and containing the gestagen in a
maximum concentration as hereinbefore defined.

2. A solution as claimed in claim 1. wherein the gestagen is present in a preferred range
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

present in the mixture in the ratio by volume of 6:4.
5. A solution as claimed in any one of claims 1 to 4. wherein the gestagen is at least one

lipophilic steroid.
6. A solution as claimed in claim 5. wherein the lipophilic steroid is a physiologically

tolerable carboxylic acid ester of a steroid alcohol.
7. A solution as claimed in claim 6. wherein the carboxylic acid contains at least 4

carbon atoms. ‘ '

8. A solution as claimed in any one of claims 1 to 7. wherein the gestagen is an ester of
l9—nor-17—hydroxy—progesterone. 6o-methyl-l7-hydroxy-progesterone. 6-methyl-6-
dehydro-17-hydroxy-progesterone. 6-chloro— or 6-fIuoro«6-dehydro-l7~hydroxy—
progesterone, 6-chloro- or 6-f|uoro-6-dehydro-l6ot-methyl—l7-hydroxy- rogesterone.
6,16ot—dimethyl-6-dehydro—17-hydroxy-progesterone. la.2a-methylene—6-c loro- or -6-
fluoro-6-deh dro-17—hydroxy-progesterone.‘ l7o—ethynyl-l9-nor-testosterone. l7ot-ethynyl—
18-methyl—1 —nor—testosterone. 17a-ethynyl-A‘-oestrene-3.1713-diol or 17a-ethynyl—A“—
oestren-17p-ol. -

9. A solution as claimed in claim 8. wherein the gestagen is l7o-ethynyl~l9~nor~
testosterone oenanthate.

10. A solution as claimed in any one of claims 1 to 9. wherein every 1 to 6 ml of the
solution contains 50 to 500 mg of the gestagen.

11. A solution as claimed in claim 10. wherein every 2 to 4 ml of the solution contains
200 to 400 mg of the gestagen. ‘

12. A solution as claimed in any one of claims l to ll. which is in unit dosage form.
13. A solution as claimed in claim l2. wherein each dosage unit has avolume within the

range of from 1 to 6 ml.

121. ‘A solution as claimed in claim 13. wherein each dosage unit has a volume of 1.2. 3or m .

15. A solution as claimed in any one of claims 12 to 14. wherein each dosage unit is
contained in an ampoule. '

16. A solution as claimed in claim 1 having a composition substantially as described in
Example 1 or 2 herein.

17. A process for the manufacture of an oily solution as claimed in any one of claims 1
to 16. wherein the gestagen is dissolved in an amount of the solvent sufficient to form a
substantially saturated solution of the gestagen. the resulting solution i ‘diluted with. a
further amount of the solvent and the resulting diluted solution is filter’ 51 under sterile
conditions. and. if desired. the resulting solution is introduced into awleast one ampoule
under aseptic conditions and sterilized.

18. A process as claimed in claim l7. conducted substantially as described in Example 1or 2 herein.

19. A method of contraception. wherein there is administered by intramuscular
injection in a contraceptive dose to at female mammal an oily solution of a gestagert. as
hereinbefore defined. the solution being suitable for use us a depot preparation by31-2» ‘
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intramuscular injection and containing the gestzigen 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 5
solvent a mixture of castor oil and benzyl benzoate.

22. A method as claimed in claim 21. wherein the castor oil and benzyl benzoate are
present in the mixture in the ratio by volume of 6:4.

23. A method as claimed in any one of claims l9 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. 6oi-methyl-l7-hydroxy-progesterone. 6-methyl-fr

15 dehydro-17-hydroxy—progesterone. 6-chloro- or 6-fluoro-6-dehydro—17-hydroxy— 15
progesterone, 6—chloro~ or 6-fluoro-6-dehydro-16o-methyl~17-hydroxy—progesterone,
6,16a-dimethyl—6-dehydro-'17-hydroxy-progesterone. lot-2o—methylene—6-chloro— or -6-
fluoro-6-dehydro-17-hydroxy—progestetone. 17oi-ethynyl-19-nor-testosterone. 17oi-ethynyl-
18-methyl-19—nor~testosterone. 17ot-ethynyl~l8~methyl-19-nor~testosterone. l7a~ethynyl-

20 A‘~oestrene-3,175-diol or 17a-ethynyl-A‘-oestren-17p-ol. 20
26. A method as claimed in claim 25. wherein the gestagen is l7oi-ethynyl-l9-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.

29. A method as claimed in claim 28. wherein there is administered to the human

female every 13 weeks 2 to 4 ml of the oily solution. the 2 to 4 ml containing 200 to 400 mg
' 30 of the gestagen. A » - ~ _ A V 30

. . 30. A method as claimed in claim 29, wherein there is administered to the human
rof 5' " _ female every 13 weeks the contents of an ampoule having a composition substantially as
l—6~ e"~-* described in Example 1 or 2 herein.
vxy- :. 7 31. A contraceptive pack which comprises an oily solution of a gestagen. as
me. 35 ‘ g 35 h_ereinb_efore defined._toget_her with instructions. the instructions requiring the administra~ 35
-6- 5 tion of intramuscular injection of the solution in a contraceptive dose to a female mammal

ny_l- . 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.

. .. 32. A pack as claimed in claim 31. wherein the gestagen is present in the oily solution in

1or— 40 40 a greferred range of concentration as hereinbefore defined. 40. 3. 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.

45 V 45 35. A pack as claimed in any one of claims 31 to 34. wherein the estagen is a 45
rm. 5 . physiologically tolerable. lipophilic carboxylic acid ester of a steroid alco ol.
the ‘ . I 36. A pack as claimed in claim 35. wherein the carboxylic acid contains atleast 4 carbon1 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. 6u-methy|-17-hydroxy—progesterone. 6-methyl-6- 50
it is - '._ dehydro~17-hydroxy-progesterone. 6-chloro- or 6—fluoro—6—dehydro-l7—hydroxy-

_ progesterone. 6~chloro~ or 6-fluoro~6-dehydro~loo-methyl-17-h droxy-progesterone,
d In . H 6.16a-dimethyl—6-dehydro-17-hydroxy-progesterone. 1a.2oi-met ne-6-chloro- or -6-

‘ fluoro-6-deh dro-17-hydroxy-progesterone. 17a-ethynyl—l9—nor-testosterone. l7oi-ethynyl-
ns 1 55 S5 l8~methyl~1 -nor~testosterone. l7a-ethynyl>A‘-oestrene-3.17B-diol or l7a-ethynyl—A‘- 55
‘m a , oestren-17B-ol.
th‘8 38. A pack as claimed in claim 37. wherein the gestagen is l'Aa-ethynyl-l9-nor-
EH16 4 testosterone oenanthate. .

Oule ~ 60 d 39. 1;. pack as claimed in any one of claims 31 to 38. wherein thewtly solution is in unitosage onn. 50
J16 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.
iulaf 41_. ‘A pack as claimed in claim 40. wherein the instructions require that there is
I. 35 . administered to the human female every 13 weeks 1 to 6 ml of the oily solution. the 1 to 6 ml
| W 65 65 containing 50 to 500 mg of the gestagen. ; K. V 65a-;~

  
F '~-4‘;-"~“-W-EV733'?

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 155



 

 6 1 569 286

 
    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 ml 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.
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(31) Conve_ntion.Appli_cation No. 2484

(33) Japan (IA) ' _
(45) Coniplete Specification published '1 Oct. 1970."
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PATENT SPECIFICATION

NO DRAWINGS

(54), . INJECTABLE COMPOSITION

' (7-1) We, TAKEDA YAKUHIN Kocyo
KABUSHIKI KAISHA (TAKEDA CI-IEMICAL
INDUSTRIES, Lm).. of 27, Doshomachi
2-chorus. Higashi-ku.. Osaka. Japan, a cor-
porate body organised u_nd_er,the laws of
Japan, do ‘hereby declare , the invention,
for which praythat a pa-tellt may be gran-
ted to us, and the. m¢thQd._by which‘ it is
to be performed. to be. particularly de-
scribiid. in and by the foliowing statement:

This invention _.1”8l.a.tes to. an oily inject.-
able composition, and to the production
thereof.

It is well known that such hormones as
estradiol divalerate, estradiol .cyclopenty1-
propionate, testosterone propionate, hex-
estrol dicaprylata and diethylstilbestrol di-
propionate have their specific actions on
humans and,anima,ls. In order to_prodI_1o.e
the specific elfects_of-theuhormones efiec-
tively. it is necessaryto prepare-such hor-
mones in theform 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 sesame
oil, cotton-seed oil, peanut oil _and olive
oil. However, these vegetable oil solutions

— of the hormones have so high a viscosity
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 alcohol to
the vegetable oil solution of the hormones,
butthe high viscosity was not reduced to a
suflicient degree.

The concentration of the lipophilic hor-
mones in the '
usually higher than. about 0.5 weight per-
cent, and .is,desir_abiy._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 lipophilic honrnones, is also
required to have thecapacity to keep the

{I’rirr.* 5.9. 0d. (25p)]

(22) Filed 10 .Ian... 196.8-.
(32) Filed .13 Ian. I967‘in,

injectable preparations is‘

 
 Y‘gfioNA

hormones dissolved therein at a- desired
¢0ncc.ntraP.i.0I.l.. at a number of tempera-
tures. es. -20? C to 40°C..‘

Under such .circurnssa.nces, A
have beeumade to find .a .suita;b1e vehicle
composition for making the hormones
satisfactorily injectable.

The present invention provides an .oily
vehicle composition for injection of the
hormones, an oily injectable, solution of
the. hormones Whichcan be satisfactorily
administered and methods of preparing
the oily vehicle and the oily injectable
solution. '

The oily vehicle of the present inven-
tion is prepared by admixing benzyl ben-
zoate, chlorobutanol and vegetable oil.

The. benzyl benzoate is. used in an
amount oftrom 10 to 50 weight per Tcent,
especially from 15 to 30. weight per cent,

reIative_..to. the total weight -of the vehicle
composition.

The chlorobutanol is used in a propor:
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 amount of the benzyl ben-
zoate of "the present invention is less than
10 weight per cent, the viscosity of the
oily vehicle is not sufiiciently
the resulting solution injectable without

harm. When the ampgnt of the chloro-
butanol of the present invention is less
than about 0.5 Weight per cent, the-anti-
septioeffect of the oily vehicle is remark-
ably reduced. The upper limits of the
benzyl benzoate and chlorobtitanol of the
present invention are provided for prac-
tical purpese. On ‘preparing the oily
vehicle of the present 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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0;; ation containing 2 parts of hexestrol di-

Tlie oily vehicle thus prepared is ern- caprylate dissolved in the vehicle compos-
ployed for preparing an injectable solu- ition prepared. as above is compared with
tion of the hormones of the present inven— that of a hitherto-employed preparation

5 ticn. The injectable solution of the present which has the following formula:

invention is prepared by incorporating the H,3xestm1 dicapl-y1ate 2 parts
hormones into the oily vehicle produced Benzyi a1¢o1-101 " . 3 parts
in the 111311091’ mfifltiofled 3‘b9Ve- The F5‘ Sterilised sesame oil Added to make
spective ingredients constituting the 'in- - 100° parts in total

10 jectable solution of the present invention _ _ . _
may be admixed in any order. Of course, 011)’ 5°1“*1°11 VISCOSITY
the injection solution of the present Oily solution of the formula 40
invention should be prepared under sterile Control solution of the
conditions. ‘ _ formula _ 90,

15 The injectable solution of the present ‘
invention thus prepared preferably has a ‘
viscosity which is such that it is satis- WHAT WE CLAIM IS:—
factorily injected without any undesirable 1. An oily injection vehicle for lipo-
elfects. Furthermore, the injectable solu- pliilic hormone injections, which consists

20 tion of the present invention gives only substantially of (a) from 10 to 50 weight
slight pain upon injection due to the in- per cent of benzyl benzoate, (b) from 0.5
corporation of. chlorobutanol in the solu- to 5 weight per cent of chlorobutanol and
tion. (c) remainder vegetable oil.

An example of the presentpinvention is 2. An injection vehicle according to
25 now given. Throughout the description claim 1, wherein the amount of ,benzy1__ .

and claims, part is on a weight basis un— benzoate is from 15 to 30 weight per
less otherwise stated. cent.

EXAMPLE 3. An injection Vehicle according to
2.5 Parts of 4-hydroxy-19-nor—testoste- claim 1 or 2, wherein the amount of chlor-

3o rone 17 - cyclopentylpropionate and 2 obutanol is from 1 to 3 weight per cent.
parts of chlorobutanol are admixed with 4. An injectable solution which con-
20 parts of benzyl benzoate. The resulting sists substantially of (a) from 10 “to '50
mixture is dissolved in a suflicient amount weight per cent of bcnzyl benzoate, (b) A -
of sterilised pure sesame oil to make the from 0.5 to 5 weight per cent of chloro- 95

35 total up to 100 parts. The resulting oil butanol, (c) lipophilic hormone and (d) ‘
solution is filtered under sterile condition remainder vegetable oil, wherein percent-
and then filled up into ampules.~ ages are based on the total weight of the

As the control, an oily solution is simi- injection vehicle comprising (a), (b) and
larly prepared employing 2.5 parts of the (d). 100

40 same steroid compound as the above and 5. An injectable solution according
10 parts of benzyl alcohol. to claim 4, wherein the amount of the

The viscosity of each of the two kinds -hormone is from 0.5 to 10 weight per
of oily solution thus prepared is examined cent, based on the total weight of the in-
to give the following result when mea- iectable solution. 5 105

45 sured by rotary viscometer at 20°C. . 6. An injcctable solution according to

V. . claim 4 or 5, wherein the hormone is
0.1 I . .‘5°‘?5“y -4-hydroxy-19-nontestosterone-17 - cyclo-

i y so ution (centipoises) pemyl propionata
The present invention 50 A3 mlectable 5°111ti0fi 3CC0i'diD8 {O HO’
comm; 39 claim 4 or 5, wherein the hormone is

liexestrol dicaprylate.
50 An oily ingectable vehicle (solvent) is 3, A method of preparing an oily in-

P1'<‘—P31'5d 3°'3°Td1n8 to the f°u°Wi‘-13 for“ jection vehicle for lipophilic "hormones
urgulae. an_d the visqositvi of each_ of the which comprises admixing (a.).- from 10 to I15
oily solutions is similarly examined to ..50 weight per cent of benzyl henzoate, (b)
8W8 the results Sh0WH b<?1°W~ from 0.5 to 5 weight per cent of chloro-

55 Formula; V ~ butanol and (c) remainder vegetable oil.
, Cmorobutanol 3 parts 9. A method of preparing an oily in-

Benzyl benzoate 30 parts jection solution which comprises admixing 129
sterilised pure a lipophilic hormone with the oily injec-
sesame oil 67 parts tion vehicle claimed’ in claim 1.

60 This vehicle is suitable for dissolving 2 10. A method according to claim 3 01'
parts of hexestrol dicaprylate to give a 9, wherein the amount of the benzyl ben-
satisfactorily injecta-ble solution. zoate is from 15 to 30 weight per cent.

1 207 $71

The viscosity of the injectable prepar-

  
ll. A method according to any Of
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claims 8 to 10, wherein the amount of the
chlorobutanol is from 1 to 3 weight per
cent. 7

12. A method according to any of
claims 8 to 11 wherein the vegetable oil
is sesame oil, cotton-seed oil, peanut oil
or olive oil.

13. A method according to any of
claims 8 to 12, wherein the lipophilic hor-
mone is hexestrol dica-prylate.

14. A method according to any of
claims 8 to 12 wherein the lipophilic hor-

»mone is 4-hydroxy-19-nor-testosterone17-
cyclopentylpropionate.

15. A method according to any of
‘ claims 8 to 14, wherein the amount of the

lipophillc hormone is from 0.5 to 10
Weight per cent, based on the total weight

‘' of the injectable solution.

Printed for Her Majesty's Stationery Ofiice hyPublished at the Patent Ofiice. 25
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Southampton Buildings, London WC2A
may be obtained.

16. An oily injection vehicle as
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-
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.

ELKINGTON AND FIFE,

Chartered Patent Agents,
High Holborn House,
52-54 High Holborn,

London W.C.1.

Agents for the Applicants.

The Tweeddale Press Ltd, Berwick-upon-Tweed,
LAY from which copies
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COMPLETE SPECIFICATION.

Medicinal Preparations for the Treatment of Prostatic Hypertrophy.

We, Scneamo AKTIENGESELLSCHAFT. a

body corporate organised according to the
laws of Germany, of 170-172 Mullerstrasse.
Berlin N.6S. 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 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 hypertrophic condi-
tions of the prostate at least palliative relief,
i.e_ ielief 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 a
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 l9—nor-l7o:—hydroxy-

_ progesterone in an oily solvent.
The 17-ester present in the medicinal

preparations of the invention is preferably
19 - nor - 17oz - hydroxy - progesterone - l7 -
caproate. Other advantageous l7—esters oft
]9~nor-I7a-hydroxy-progesterone are the
formate, acetate, butyxate, 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 How of urine is normal-
ized and the residual volume of urine is sig-
nificantly reduced or completely eliminated.

[Price 45. 6d.]

Apart from the desired slow release or
depot effect of, for example, 19-nor-17¢»
hydroxy-progmterone»l7-caproate, it is a
particular advantage of the preparations of
the present invention that for the successful
treatment 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 contrast 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 ml of oil. administration of these other
steroids requires the intramuscular 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 articularly I9-nor-l?o:-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-
l7cr-hydroxy-progesterone ester are injected
intramuscularly several times per week, and
th preferred treatment Wilahbe 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-
provement in the urinary flow. The adminis-
tration of this medication shoffld be con-

tinued as long as the conditio:h.of"the patientrequires. ‘

The medicinal preparations of this inven-
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tion are made, for example, by dissolving
the 19-nor-l‘lo:-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 ampoulesehaving a capacity
of 1 to 2 millilitres. A preferred prepara-
tion according to the present invention is a
solution of l9-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 benzoatc, the solution containing
1.00 mg of the caproate per millilitre of solu-tron.

The 19 - nor - 17a - hydroxy - progesterone
esters are made by thegesterification of 19-
nor-1,70’:-hydroxy-progesterone with the ap-
propriate organic carboxylic acids by
methods in themselves known, for example,
by the esterification of 19—nor-l7a—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 l23—124°C.

The following Examples illustrate methods
of making certain of the l7—esters of 19-

c r-l7a-hydroxy-progesterone to be incorp-
orated in the medicinal preparations of the
invention:

Example I
300 mg of 19-nor-17oz-hydroxy-progesten

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
-1H,O 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 I70:-hydroxy-norprogesterone-
formate as a precipitate. ‘The precipitate is
dried and recrystallized from isopropyl
ether. There is thus obtained a yield of
265 mg of pure l9-nor-17oz-hydroxy—prog-
esterone-17-formate melting at l98—
l99.5"C. ~

U.V. e,,,=l7,000.

Example 2
380 mg of p-toluene sulphonic acid

* l I-1,0 are added to a suspension of 316 mg
of l9-nor-17oz-hydroxy-progesterone in 16 cc

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 164
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of acetic anyhydride_ The esterification is
completed after 4 hours at 37°C. -The ex- A
cess_ of aceticarthydride is decomposed with
pyridine 111 [C6 water and the 3-enol-17-
diester is extracted with ether. The ethereal
extract is washed until neutral, dried ova.
sodium sulphate and concentrated The
residue was dissolved in 35 cc of methanol
reacted with 0.35 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 until
neutral and dried over sodium sulphate and
then concentrated. The substance is m.
crystallized from isopropyl ether for purifica-
tion. There is thus obtained a yield of 259
mg of pure I9-1101’-174:2-hydtoxy-progestel--'
one-17-acetate melting at 214-216°C,

U.V. e,_,,=17,000.

- Example 3
1.32 grams of p—toluene sulphonic acid

- 1 I-1,0 are added to a solution of 1.0 gram
of l9-nor-l7o:—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 1.43 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 - 17a - hydroxy - progesterone- 17 - i A
caproate melting at 123—l24°C.

U.V. <-:,,,=17,S40.

Example 4
0.66 gram of p-toluene sulphonic acid

- 1 H20 are added to a suspension of 0.5
gram of l9-nor-17:1-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 ehewhole is cooked
for 1 hour under refluxing and under a
nitrogen atmosphere. The reaction mixture
is extracted with ether, the ethereal extract

is washed until neutral, dried. gver sodium
sulphate and concentrated. "'

Recrystallization from iso op'yl ether re-
sults in pure 19-nor-17a-by roxy-progestein
one-I 7-butyrate.

U.V. €,3, = 17,200,

.3,»-.~.
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, Example 5
920 mg of p-toluene sulphonic acid

~ II-1,0 are added to a suspension of 0.?
gram of 19-nor—170:-hydroxy—progesterone in
30 cc of caprylic anhydride under a nitrogen

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 hydrochloric acid, the whole is
heated for 1 hour under refluxing The ex-
cess of cap
distillation. The residue is taken up in
ether, the ethereal extract is washed until
neutral, dried over sodium sulphate and
concentrated. '

The thus obtained oil is dissolved in $0-

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 l9-nor-17cz-
hydroxy-progesterone17-caprylate.

U.V. e,,,= 17,100.

Example 6
1 gram of 19-1101’-l7cr-hydroxy-pr0gester-

one is 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 ethereal extract is first
washed with a saturated sodium carbonate
solution, and subsequently with water until
neutral. ‘It is then dried. 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 rbe identified as 19-nor-17a-hydroxy~
progesterone-17-cyclopcntylpropionate.

U.V. 6,, ,= 17,400.

A medicinal preparation of the present
invention may be prepared, for example,
from 25 mg of l9-nor—17a:-hydroxy-prog-
esterone-17-caproate by dissolving the latter
in 0.6 ml of castor oil and 0.4 ml of benzyl
benzoate, or by dissolving the above capro—
ate or other ester of 19-nor-l'Ioz—hydroxy-

rylic acid is removed‘ by steam.

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 administration for the treatment

hypertrophy of the prostate, oily solutions
containing between 50 and 250 mg of the
19-nor-17a-hydroxy-progesterone ester per
millilitre.

WHAT WE CLAIM IS:—

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-
17¢:-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 in
any one of claims 1 to 6, wherein the said
ester 3 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, 1'7-acetate, 17-butyr-
ate, 17-caprylate or 17-cyclopentyl-propiom
ate of 19-nor-l7-orhydroxy-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 rnillilitre of the solution.

ABEL & IMRAY,
Chartered Patent Agents,

Quality House, Quality Court,
Chancery Lane, London. W.C.2.

-195».

‘Printed for’!-ler Majesty's Stationery Office by Burgss & Son (Abingdon). Ltd.--1963.‘
Published at The Patent Office. 25 Southampton Buildings, London, W.C.2,

from which copis may be obtained.
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_ The present invention is concerned with contraceptive

r.preperations._ H 5? I ' ‘

Hormonal methods of contracepgion have been finown, for

V beianple-the oral administration of finovid, Ovulen and Anovlar
bf:;(Registered Trade Marks) and similaé combinations of i

I tlroestrogenic and gestagenie active pginoiples. Experiments
Tiifnafe also been made wiph corresponding preparations foi ,
iiiadministration by injeciion in whicfi tne active conponentsi.~w
eiprovide a depot from which they ared   slowly liberatedf;i

p ‘The disadvantage of the lat§er:mefbod'is, in particuiar,.

‘the unpredictability of onset, the ifiration and the exfent
"do: withdrawal bleeding. The publislie-d expe‘z:iments,'§.n whicn

a prolonged—aotion oestrogen and a prolonged-action gestagen

dare administered fogether in the éiflst week og the henstrual
ioycle by injection to suppress ovdlation by means of an :_

{ adednafely high oestrogen and proéesieronev1evei,5baye_snown
pfhat the reduction of the progesterone concentraiiofiiin the

.4ibody is not uniform enough to enab1ef§he'onsefi§ or wiindrafiai
.,Fb1eeding to be predicted nithin a span of a few a§§e;dehich

*-is generally possible in the case of natura1_menst;nation.eo

k.The disadvantage of oral administration xbs inyths fact
*7fithat{a fabiet has to be taken daily, whioh means a domparativel

"?hig Vintak pof hormones. This gives rise so undesirabie:side—

?]effects, for example vomiting, increase in fieight and so forth.

,qn;the discovery of a_“
  

d7_'The present invention is base

«;new method of contraception in whiohfa combination offs“

i,5estagen, in a comparative1y-smaiifdbse,pa§d?aAdepotroesfrogen
, “is ’adniinistered after fhhe 10th‘def,_i}§re£e;1eb1;é‘.iefnie’ isecgmb

 
e4ha1f;;of,the menstruation cycie._ ]5ij,d‘I

 
Acoordingly, the present invenfiion provides an

oontraceptive preparation suitable for parenteral administra-

t_iiond‘or administration by implantadbiogn, which ’eompr1ges_eie« 1

     
MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 169



I-ygf,gf'fhe present inventipn it is possifiie,-Egfie singier

* e-.,«; ; fé; ‘V i
1 .; 5
2

depot oestrogen and'a comparatiielyfismall concentration Ofga

A I Q? 1 ‘:V H =5;»w_ gecfiagen.

.IThe cohtracenfive preparatiens of fhe present.inventipn

.':ney fie admin;stered,_preferably'inZfine ferm of oily epintions;
.:7nperentera11y, fifefenablyAintramuseninrly or subcfitgneoue1y.n

’Hefiever; it is also possible to aén£nis¥er the pr§para§;§ns§.
by implantation.’ ' 1' - H I t I ,‘ V A» . I

-‘it is further possible tn aéfifin;sfer the depof eeetrbgen:

and the geetagen singly, for examfilé;the_gestagen7e:e11y'an¢’;
.£he oeetregen parenfera11y_or by ifipIantetion. _Aecerdingly,
fihennresent invention also provifieexa centpdceptiveef;

A':§refiarafion’which is made np in;tnoQfiafts ready for‘
Iadministra£ion,.the one part conpfieing a diyuent end a"
‘Inuit dose of a depof oestrogen ané {He ofher gart cogfirising
hie diluent and approximately 0.5 téxieo mg of A gestagen..

In the new contraceptive mefhee using theIpreparefiene
-ffef the finesent invention the comfienetively smali%§eee'ef ihe
I.geefegen;ensures're1iay1e onset ef §ithdrawalInleed1ng;.finet;
Iii: to eay, predicteble within 5 span of a fey dayge as In?

natural menstruafiiong and the simnlfianebus injec%#§n}ef av‘
E§epot—oestrogen1gnhibnts ovulation end/or nieation in et .
'1eest the folIqwing4menstfuation cycle bf ehefiige fii%fiin the

»,3femaie reproductive syetemi Y ‘I 35 f k 5 K’

1“. ~m~. -V,‘ _W __w,

qpria§e[variatiQn'6f‘the,"

 . Furthermore, the eontracejtive_actienfcenffie detefmined5
 

Vfrflffior a given peried of time by eppf

‘R: feoncenfirétibn of active pfine1ples¢
 

WnenInsing:gIpfeperetien
  

I.

*f.edminiS£ration of the preparationg'¥e_prevent ednce§ti6n%%IYn' 

 
o.,1I.

’ for a5period eojering one or mdie’   I :3".3aI7:°*iiéb'-1.3nstrfiai.e§clee}

';:f§fie.ea&_for e period of_from:appfo§;nefé1y four_wee2e:te sin

"'nentne;Q: e#enfI¢§¢;,it being pose{%§S'tqIbfing aufifi   
 

fifnifindfawe
i’! .
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.‘bleeding’wifhin_a few days after édginistration, wifhofit

>'termi¢ation of the contraceptive écfifbn, By the additional

iparenteral or even oral administrgtion of a gestageh.;‘

IAs has a1ready been etated, ®fie;oestrogenic and
gestagenic components afe preferabij administered together.. . , l _ ,. . _ .

y»'For.thie purpose the active princifilee are dissolved inflone.
 ‘for'parenteral‘injection,

 

   

I}:of the eolvenfis known to be suitabéej
with which a man skilled in the.ar§ will be familiar,.fi1tered-

under sfierile conditiens and introfiuned into ampou1ee'undef

3 aseptic condifions. fifireference ié éflfien to'oily=ee1&ente,I
‘:9: eeeeme 91; 9;‘ eegter .A;~l.de1l11.§n'§ 9:1 e4,‘ ‘
ueolubilizer, fer example benzyl benéeate, may be added to

Zlethe oii soiutiens te‘increaee thegeoiubility of the eefiive
Principles. v 1 I ‘ 'bfl>fi.

IIn_additien to_the above-mefitéfined solvehteg it ie also
I,peesib1e to use vegetable oils, fe£‘example lineeedueil,

i__cettofiseed oil, suhflower oil, peeefif ei1,:elive%oiiAand”wheat
I011.;fiAleQ§efii$eB1e;enefisynthetib,ee§§ehfs; fef.exampie giycel,
‘lactic acid esters and benzyl alcohell. Naturally,‘ ‘the ‘se1e'c‘1:ion

ref solvents given abeve is by no meahe cemplete. 1; is not

.>gecessary to yrovide a complete list, beceuee a maeeekilled
.1; fihe art wi11;know-which of the_knownIeol§enteutefeheose
Vfe: a specifie‘pnipoee. I I 1 I I I .
b»¥:»iuit7is genefially’prefefieb1e_tezedmaggster the eehfrecep—
‘tive preparation at four-week—inter§§;sJfio imitafie?$he{“?;
.regu1ar'mensfrfie1'cyc1e. ‘if the %nfef§ei between adminiatratio

‘fie pro;onged} fof exemple, to severed mohtgegeeitfief ed the’
e¢vicefiofTa#physician'or at the pdfi§fit;s request; eni§jone _

withdrawal bleeding takes place, the5complete contreeeytive

“Protection; during‘the interva1_fie fee; times of edminietration
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vx.

_ $11 substances having a proionged oesrrogenic action

. may be used as the oestrogen component. The period of
I' }%jaoiivity should preferably be at leéet about 14'daye;- The-

JW";oeefrogen used is preferably adminigfered in such doses ano
‘ at sfich intervals that the suppreeeion of ovulation achieved

Ierwith the preparations of the firesen%€in§ention is at least
i. A 1_! .

.equal to that achieved with_a daiiy§oral administration of
 

 
0.05 mg of etnynyl—oeatradiol. -Fort ernore, the oestrogen'*””
’ueed is preferably_of the kind thét'firoduces a longer period

eof ovnlation inhibition than oralfiyn dminietered‘ethynyl-_
.‘ 5 M_ j .

fifionente are, in particularuooestradiol. Preferred oestrogen 55

'oestradio1 esters, for example oeetfiadiol oenanthate, oestradi.
.‘ ‘— _ ' E1!’ - E '

.gndecy1ate, oestradio1.pa1mitate,foeetradiol butyrete and

 

 ..oeetradio1 benzoate. u is ’ E

‘The decision as to which oeéfrogen is the most efiitaole
?ae£i§E principle to use in the preoerations depends largely

on fine deeired perioo of contracepfiireiprofeotion.' If tne V
5srrotéofiééeectioniielto"ooverionlf*one;nenstroai.cyo1e;Iini
intother words about four.weeke, it may be qoite aflequate tot‘

administer oestradiol valerate, which, as is known, is

iliherated from a.depot'for only a comfiaratively short period.

t_i\ _ "The contreceptiye preparations of the present invenfion
'Lfre suitable for‘parenteral'adminiefration or adminieiretion by.

I flrimpléntation are; like the two—gert£§re2§ratione of fhe'T I
gpreeeht invention, advantageofisly;invunif_ooeagei£orm.‘‘Tne

4» I I I ‘H fireperaiionelie4r-amount of'déstrogen in the unit a§s§gé‘idrm?

mi1;h1n:.»che:.;«ang¢. o:f."4—f'rom 0.5 'bo"5(:)'0_-zzig,'»1>;e¥:=z_"i1riit dose.‘ _.mh,e"
"-Ichoioe*of_oes£rogen is advantageofieifi such thaf:e_dose 6: .

preferably 5 to 50 mg, per unit doee, is sufficient to ensure1

.the succeesful use of the preparefione of the firesent inventio:

:_f . when using oeeradiol7oenantha§e to give oontreoefitive‘

proieotion for a period of one menerrual cjole,(ebout%fofir’I
‘H .-'.
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‘fig

weeks), a dose of 10 mg is generallf snfficient; If the
period of contraception is to be firolonged and the nreferred

‘dosage limit of 50 mg has to be exceeded; the oestrogen

ccnbonent may be increased to 250 mg: I
’ Substances suitable for use as the gesragen component
in the breraraiions of the preseni invention are all those

“Q : I_which} when aéninistered in a combaratively smali dose} bring
g about predictabie withdrawal bleeaing similar in intensiryh,+A

. ’ _ _ _ ’ g. > .
“and duration to normal menstruaticn;~ Preferred*gestagensi" 

'53 I Iare,those having a medium or long&period of activity., The

rpreferred concentration in the unitgaosage form preparations| ‘ .

‘is within the range of from 10 toélb mg{4.A concentration

within the range of from OQ5 to Sé fig, per unit dosek-isi
adequate in the case of the highl§;éctive gestagens.3 As

. ; .-1;. -

examples of gestagens that may be§n:ed_in the preparsbions of
‘the present invention there may be nenfioned: Ifirogesterone
and the physiologically tolerable%3%enolesfersAbhereof;

‘uhxfiroxyéprogesfieroneécaproare;;hyiroi§;nor§fircgesteronee

caproate, medroxy-progesterone-acefiate, nor-ethyndroneecaproat

and l7d4ethynyl-l8-homo-19-nor-testosterone. Also suitabie

‘are lTa—hydroxy—progesterone derifatives, fior example 17a-

"{f;@Vhyaroxy-19-norfjrogestergge, 6a;methyl—i7¢;hydroxy—:@‘%ijbA
progesterone,*6gmethyl-Syhydro-l7afhydrory—progesterone53%-

ch1orc—6—dehydro—17a—hydroxy-progesrerone, 5;f1uoro_gi '

‘_'Idehydro;17aLhydroxy-progesterone,?$:iluS?B;5idehyq}o;15g-.
‘II;_methyl-l7a—hydroxy-progesterone,i6—chioro—6-dehydro-i6a— '

vgnethyl-17¢-hydroxyaprogesterone, 6—chlorof§§aeDYdro4l5§§ '
Am?thY1~17G-hYdT9X¥-Progesterone,;6—fluoro—6—dehydro-163- ,a

I;nethy1—l7a—hydroxy-progesterone, 6;i6-dimethfil-6-dehydro;"f

é5dehydro416—methyiene;a

‘E.

'17¢-hydroxy-progesterone,»6-methyi4 

 

 

i7u-hyaroxyeprogesterone,-6—chloro— 4dehydrp-16—methylene_i7a_
 

;._- ..: i '::. . _ 5. _
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hydfoxy§pr6gesterone,:1,2-methyle$e%$-ch1orb-dehydrO;17a-

hydroxyprogestérone,.1,2—methylene—fi—fluoro-6-dehydrfi—l7a—
-hyfiroxy-progesterone, 17¢-ethynyl-téstosterone, l7m-ethynyi-

léfnor-testosterone, l7a—éthynyl-A5fi%O)—oestren-17B-o1-3—one,
17¢-methyl-l9—nbr—testdsterone, l7a%§thynyi—A4-oestr§ne—
33 , 17:3 41:01 , 17¢-ethyny1—A4-oestx-én§17a;o1, l7u.—alky1-A4'-

oestren—17B—ols and the physiologicélly fiolerable strfiight—
.“chain or branghed esters thereof,rf%f5ekamp1e écetété§{

Ilfvalerates, butyratesg'oefianthates*afi& undécylates.‘ Tfie 
‘#57%7¢ste§ group may be substituted initfie usual manner;”for

' ?_I,example, by one or more aubstituezits selected from Ihalpgen

I7atohé and hydfbxyl; carbonyl, ket$;¥§mino and simiiafvgrdups.
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, . " ' -< ' . ' Having now particularly a'escribed'and ascertained
1-0 u~n rs ¢ A

_ Q xggfsaid‘ mvention and in what }nafir[er_ the sarfie ls  
%’§;.§

to be ‘performed . . declere thaft ,i/9,Q_claim J3,-

  ’wa§eewe_e;a;m—eea ' ‘ ‘ ‘E _

‘l. A A contraceptite preparetion suitable foi;v?

parenteral_administration or admifilefration by implentation,

_ ;which comprises a depot oestrogenfenc e comparetively emall-

‘_concentration of a geetagen. ‘ i4, f — ;;Q I g
":2; EA contraceptive precaretien as claimed in claim l, 

fwhich is in a form suitable for sebcfitaneous or intramuscular

  Aeinjection.

'tflf2 '4‘! 3. A cohtfaceptive prepafietlon as claified{in_1:'A
‘£l&.%’2‘‘7*..» cc claim 1 or 2, which ie in the fofim3cf an oily solution.

4. A contraceptive preparatlcn as claimed in claim 3,

A“t”containing sesame oil or castor oil as solvent.

5. A contraceptive prepecaticn as claimed 15 claim. . u .

V‘ilg“.3 of 4, wherein the preparation @186 contains a eilfieht or
i

V75; a solubilizer. ’ T;
 

I ._..

6.‘ A contraceptive prefiafation as claimed infcleim 5,

tcwherein the diluent er solubilieel is beneylibenecetei?-

 ‘ g4Q§§f7.?5}A contraceptive preparetlcnies,claifiedili?clelfi$3,
.’containing a mixtufie cf caster oil and benzyltcenzcete as-2 .

_ leolvent. H % . t A

, ;7 8. A.A contraceptive preparation-asfc1aimea_inianyttz
 .:one of claims llto 7, where is in unit eceage forgl‘

. . .1 A ‘ 'S‘\u.

in claim 8,

;’of the depot
J. ' ‘ 1- ' if ‘ ' h ‘A 2:3} ' A i

.ceetrogen and approximately 0;5 to 100 mg; per unlt Hoee;«t

1

“9. v>A contfaceptive‘preparation as claimed
 5cqntaining 0.5 to 500 mg, per unit dose 

 

   
1\‘ .'A",5of‘the gestagen; l

t t ’ iaimed ii
 

1;. 
 

.10.’ A contraceptive"prepareticn es c claim 8,‘ - -; 1 ,'

'lcenteining 5 to 50 mg, per unit dese;_of the depot cestrogen
: eid 10 to 50 mg; per unit dose,of§tfie geetagen;‘ 

fiflfWv“ll. A contraceptive preparetlofi as claimed_lhflenyl%J;

  :.one of claims l to 10, wherein‘the.Hepdt oestrogenuief"
, v_ . _ :;. l >“‘.Jv-';':nw:_-_. A,

oeetradiol oenanthate, oestrediol qndecylate, oestradiol.T
 
“l_palmitate, oestradiol dibutyrate er oestradiol tenzcategg.1 . , _«-V‘

,_._.j :.
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f ‘l?. A contraceptive prepéretien as claimed in any
oee.ef,olaims'i £0 11; wherein fheééeetagen is hydroxy-

Etlpreéesteioneiceproefe;‘hyflrofiy-fidrfpfbgesterone caprdate,
Q“fiX#e§§oxy-progestepope.aeetefe o§:nqi}e}hyndrone caproate.

I I 13. IA ebhtfacepéife preparafiigfi as claimed in any
::1: . ‘V _

efgbstagen is l7a-hydroxy-I 2:’ .I one of elaims 1 to 1;, wherein th
19-nor-pregeeterone, 6a—methyl—I7a}fi§dfoxy-progesterone, 6-

.methyl-6-dehydro—l7a-hydroxy—proge%fgrohe, 6-chloro—6—‘ W;}Mmm.
Idehydro—17a-hjdrexy-progesterone,§6a§1uoro-6-dehydro4l7u—1

6—chloro-6—£efi§dro-I6a-methyl-17d—V
5—ch1oro—6—§efi§qro—16a-methy1-17a—J
6-ehloro-Geéefiydro-l6fi-me%hy1—l7a-
6-f1uoro—6§éeh3dro-16$-methyl-17a-9A

6,16—d1methg;e6+dehydro-17¢-hyaroxy;‘

hydroxy-prdgeeterone,

hydroxy—progeeterdne,

hydroxy—pfogesterone,

hydroxy—progesterone,

hydroxy—progesfefohe,

II*Iprogesterene,.6-methy1¢6—dehydro—i§fmefhylene-17aghyd£oxy¥'

.-'\

 
 

pfogesterone,A67chlcro-6-6ehydro-i6§@ethylene-i7d—hydroxy—

.progesterone, 1;2—methylene-6-chlereesadehydroel7a—hydrogy,.
1,2-methylene—6progesterone, —flu9re§6-dehydreei7a§hy§roxj-I

'pfogesterone,‘i7a—ethynyl-testosterene, l7a—e£hynylfi§—ndr-
'.testosterene, 17¢-ethyny1—A5(l°)-oeetren-17B—o1—3§ene;U17¢-I

;methy1—19-nor-teetosterone, 17¢-ethynyl—A4-oestrene43§,17B-diol
‘I;l7¢+ethynyl-A4¥oestren-l7fi-ol or a 17¢-eikfl-A4eo%st}en-175;

' , ‘ I ‘ ‘- ‘ A “\ : ' ‘V -
 IIIbi ¢r“a yhysibiogicaily folerable eeter thereof.Ih A

I I I I as claimed ih.eiaim 15,
5 ‘ , _ »; :~$‘ 9%. H> '

wherein the ester is an acetate, galerateg butyzate,
_ ~}_5_ _ _I‘.. _ ‘A

14. A contraceptive preparafiiofi

capfoete,
 aloenapthate or ufidecjlate.4

:{ivl5. A contraceptive preparQt%on es c1§1mea‘i£fé5y5:

one'of clalms 1 to 11, wherein the gestagen is progesfiergnef

 “§r'a physiologically tolerable figenefiestei thereof:
“:16. A contraceptive prepaféti%n*aéAcleimed ifi§en§Iofie' '<_j:‘:‘~ _‘ . .

 bf claims 1 to 11; fiherein the ges€%en is l7ejethynfi:ig_'7
:'heme-l94noréteetosterone.
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‘5l7.‘ A contraceptivespreparation which is made up in

A two parts ready for adminiatration,fithe one part comprising

aidiluentpand

paxt comprising a diluent and-apppo

'.a gestagen.'

.l8@ A contraceptive preparat

a unit dose of a depotjoestrogen and the otherE

iiimateiy 0.5 to 100 mg of
 

 1

ion as claimed in claim 17,

wherein the part comprising a depotéoestrogen is in‘a form

Vipisuitable for parenteral administrgt on. ' I1A‘W3I;:.,:  
I

l9.A A contraceptive preparation as claimed in claim l8,- 1* . .
< :3 ,

'wherein the part comprising a depotgoestrogen is in a.form

‘suitable for subcutaneous or intramfiscular injection,

20. A
1.2 4

contraceptive preparation as claimed in claim 17,
I p. . .

wherein the part comprising a depot oestrogen is in'a form

~ suitable for
‘21;* ‘A’

 

of clains 17

is in a form

22; A

of claims 17

pthe form_of an oily solution.

23; A

 

administration by implantation.
contraceptive prepa£ation‘as claimed in any one
to 20, wherein the pant comprising a gestagen
suitable for oral~aiministration.p

contraceptive preparation as claimed in anj one.
to 21, fiherein one of or each of theppaits is ina.‘

contraceptive preparation as claimed inficlaim 22,

” wherein the oilf solution contains sesame oil or castor oil.

'iT1:pas‘solvent.'

"24. A

-~___.-/._. ,__,.-.:..._...,__-r-——__...
 

contraceptive preparation as claimed in claim 23p
Iwherein the oily solution also‘contain§‘%enzyl"benaoate.i

_ ~25;» A

ei5i'claims 17

_:_ 26. A
.f$r claims 17‘

v‘voestrogen.t I
I ’27,. A

Iof claims 17

' ,,//"">'*- —.._ ._._...———.—~

contraceptive‘piepafationIasic1aimed'in@any’one

to 24; containing 16 to 50 mg 3f the gestagen;

contraceptive prepafation as%claimed in_any one

to 25, containing 0:3 ea 500 mg or'£né7a§§gt:'

~fi
contraceptive;prepatation as claimed in an& one

i
3.

1to 25, containing Béto 50 mg of the depot oestfo;
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';é8. ‘A'dontraceptfve preparat;6n as c1cimed.ifi any one

;Q: claims 1? tq‘27, wh rain the defict oestrogen is oeetradiol
‘oenanthate; oestradiol undecylate;‘cestradiol palmitate;*

. :

oestradiol dibutyrate or cestradio1:penzoate..  

29. A contraceptive preparefion~as claimed in anyyone

‘.of claims 17 to 28, wherein the geeiagen is hydroxy-
,’progeeterone caproate, hydroxy-nciébrogesterone caproate,

medroxy-firogeetercne acetate or nefieethyndrone caproate.jc w”
30. A contraceptive prepareiion as claimed in enyI'‘zz; ~ .1 .

one of claims 17 to 28, wherein fhe?gestegen is_17a-hydroxyc

VL19—nor-progesterone, 6c—methyl—17c;h§droxy-progestercne,:
"I6-methyl—6—dehydro-17¢-hydroxy—prEéeSterone, 6-ch1oro—6-. [4

.A5I‘cehydro-l7c—hydroxy-progesterone,§S}fiuoro—6-dehydfc?17a4A

Ihkdroxy-progesterone,_6-fluoro-6-§ehydro—l6c-methylF;7c5
I.Jhydrbiy—progeeterohe{N64chlcro-6-heh&drc—l6a-methylLi7c¥‘I. I .I* .- ~ ‘

::h&droxy¥progesterone, 6—chloro-6-?efiydro-l6fi—me$hyl-17¢?
A‘I;"hydroxy—progesterone, 6—fluofo—6-BeLjdroél6B¥mefh&l-17a-7

hydroxy—progesterone; 6,16—dimeth§iL6—dehydro¥l7a-h§droxy-I

I::pfogesterone, 6¢methyl-6-dehydro—l6-hethylene—17a—hycrdxy-«

‘progesterone, 6§chlofo-6-dehydro-16-methy1ene-17c—hydroky-

If§,jprQgesterone, 1,2—methylene-6-chlor0-5—dehydro-1?a-hydroxyé

.f prcgesterone;“1;2-methy1ene-6-f1unro-6—dehydro-17a-hydroxy-

ipfogeeterone,‘i7a-ethynylétestosterone, 17c—ethyny1—19—nor—

I".f€}gteetosferone,’l7d4e%hyny1?c5(l0)—oestren>l7B~o1-3-one,‘17¢-

'7-1Imefhyl—19—ncra%estosterone;_l?d;ethyny¥¥%é4oestgece73B,176-

"7.Vaaiol,‘17¢-ethyn&1—A4-oestren-l7B;o1icfwe'l7a—a1kyl§c§—oesfren-
A",,.3—:,L'?B-<51‘ or ‘a physiologically tolerable ester-H:1,1erecs£A;‘~ g

31. A contraceptive prepaiefion aegclaifiedlifi claim.

f3f30{ wherein the ester is an acetefe, va1erate;.$uf§rg£‘;Ic5

r'5§méaproate,’oenantha$e or undecy1afe.I

 32._ A contraceptive prepara%ion as c1aime€3i£iany one
‘.'V » ' ‘ ' " ' -‘~ 7 . 1 " ” -3*. . vIr{
pf'cla1ms 17 to 28, wherein the gestagen is proge§$ércne or a

 

-.11- '.
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.“ph3rsic'>.idgiéail’y ‘bo1e:'a‘tv>1Vé~3-enplestez: ‘thereof. . 1 -

A .53. A coritraceptive preparation as claimed in any one

‘ "or claims 17 to 28, wherein the gestagen is 17a.—eth3>nyj.418-

homo-19-nor-testosterone.v ‘ ’ _ ' I

I 34. .:A cqr;tra<;eptiv_e fzreparatignf sfibsflantiail); _a“s'bV<AiAe...
., scribed hérein‘. '

E _ .

"hm?/rm

' — l2 -
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IE,-0. Y‘Qq/(,L0_,q_£ 7—I(J»7d. ‘ F0
Filing dete and Application No. 6 2 O V

 

F‘u1]Name(s)0fapp1;cant(s); SCHERING AKTIENGESELLSCHAFT,
_ a Body Corporate organized. and

existing under the laws of the

Federal Republic of‘Germany , of
Berlin and Bergkamefn, Germanycmol °~°~lL°l""°V°-’£‘9~ 14')

Address(es) of epplican t(s) : ‘D L45 14‘ ‘ \g°_N.,\Q_,,.\ .l&9_4._..,.,eQ,_,,\,__‘
 ' Miillerstrafie 170/172

3m°‘j33m'°i D 1 Berlin 65, Germany,-  

Full Name(s) of iuventor(s): Joachim Ufer, Karl-Heinz Kimbel and
Ursula Lachnit '

I/We do hereby declare that I e_m/we are in possession of an‘ invention the title of which is

"Method for contraception"

I am/We are the assignee(s) ) oi the inventoAr(s). Application(s) for protection for the
invention has/have been made in’ the following country/countries and on the following official dates i.e.:-

1- (country) Germany (date)1-9th April, (number) Scfi Ll-0‘ 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 round for objection to the grant of a patent to me/us on this application.
I/We pray that a patent be granted to mefus for the investion in priority over other applicants and that such patent
shall 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 151; day of April 1968'
— of the firm of ADAMS & ADAMS, jointly and severally, H ‘

to act for me/us in all matters relating to this application RS7 RECEHED BY ME IN THE
and any letters patent granted thereon. REPUBLIC or scum AFRICA THIS

 
 
 

Address for‘ service :

C/,0 ADAMS 8: ADAMS,
ALLIED BUILDING,
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'g5TENTs
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- Here insert (in
full) name, Id- (3)
dress of appu-
cant(u) as in
application form.

Here insert title (b)
(verbally agree-
ing width that in
the application
form.)

COMPLETE SPECIFICATI

A. & A. Ref. N9. 57661. 
ADAMS é. ADKMS

PATENT ATTORNEYS _
ALLIED BUILDING

' PRETOR|A

 
REPUBUC OF SOUTH AFRICA

 

.'.‘:';j}§§¢" .4 .7. __

The Patents Act, 1952 _:"STRATEFZ céi ,_ ....N-._w .-' .. w ' ‘2é‘,".‘>=*‘~‘ 2.717;-

§‘—"-?’-"'” ~ .=,, ¢._g{_ig"-I

 

_SCHERING AKTIENGBSELLSCHAFT, a Body Corporate ‘.
organized and existing under the laws of the

Federal Republic of Germany, of Berlin and
Bergkamen, Germany,
Mfillerstrasse 170/172, D 1 Berlffi-65, Germany.

o~.»v~A \,.>a.9.A.,o\/ro«o.M. tn, 'Du€>17 -3.su~31<o~AN~nJ>\
"METHOD FOR CONTRACEPTION"

I/WE do hereby declare this invention, the mann r in which and the
method by which it is to be performed, to be part.icuIarIy‘described
and ascertained in and bydzhe followiqg st.at.emenc:~ ’

_1_
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Hormonal methods for contraception are alreadv known, for

example the oral application of Enovid (R), Ovulen(R), nnovlar(R)
and similar combinations of oestrogenically and gestagenically

active principles. Also known are tests with corresponding

injection preparations, with which the active principle components
have an additional accumulative effect. The action of these knowr

agents is based on the fact:that the active principle used inhib-

its the ovulation. vThe 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 fron the known"

undesired side effects, such as for example stomach troubles,

vomiting, increase of Weight and others;‘the application of the

known methods means a far-reaching interference with the endocrin-

ological 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 gestagen, 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 duaggity of the dose
of the gestaoen administered.

The invention relates therefore to a methoqgfor contracepg‘

tion without the suppression of ovulation, charafiterised in that.

a suitable gestagen is applied parenterally, preferably intra— D

nuscularly or subcutaneously or by implantation.
As active principles suitable for ihe method according to

the invention, use can be made of all gestagens which, after

parenteral application or implantation, do not cause inhibition

of ovulation. with the practical application of the method

«-9-
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\..../ according to the invention, the dosing of the active principle is‘

chosen in such a way that the gonadotropin secretion is_not or

only slightly suppressed. ’

Particularly suitable are such active principles which,

apart from their gestagenic action, have no central inhibiting’
effect, more particularly an ovulation inhibiting effect, for

example esters of hpdroxyuprogesterone and of l9-nor—hydroxy-

progesterone and more particularly the corresponding 17-capronates

or l7—oenanthatesr

Suitable are also such active principles the desired

gestagenic effect (and the anti-oestrogenic effect)xof whichflis

considerably dissociated from the.undesired ovulation inhibiting‘

effect. ?or'application according to the 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 reliable

contraception and, on the other hand, the threshold dosage of

the central inhibiting effect is not exceeded. The following

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 17aesters of 6alpha—

methyfi-17alpha-hydroxy—progesterone, 6-methplzgdehydro;17a1pha-
hydroxy-progesterone, 6-chloro-or fluoro-6-dehydro—l7alpha-hydroxy-

progesterone, 6~ch1oro- or fluoro-6-dehydro-16a1pga- or Iébetag

methyl-I7alpha-hydroxy-progesterone, 6,16-dimetH§l;6-dehydro-17a1p1

hydroxv—progesterone, 6-methy1- or 6—ch1oro-6-dehydro-I6-methy1ene-

l7alpha—hydroxy-progesterone, l,2-methylene-6-ch1oro- or 6-f1uoro-
6-dehydro-17a1phashydroxy-progesterone offialso 17apha-ethinyl-18-

homo—l9-nor-testosterone and their esters.

Applicable in principle are also gestagens of which the

-3;
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-u...‘ dissociation between the desired gestagenic effect and the

undesired ovulation inhibiting effect is relatively close,

such as for example nor-ethisterone capronate, 17alpha-ethinyl—

testosterone, l7alpha—ethinyl-19-nor-testosterone, 17alpha-

ethinyl-delta5(;o)—oestren—l7beta—ol?3—one, I7alphaémethy1-19-‘
' 4

nor—testosterone, 17alpha-ethinyl—de1ta ~oestren-3, 17beta-diol,

#—oestren-l7beta-ol, l7alpha-alkyl-deltaQ—17alpha—ethinyl-delta

oestren—l7beta-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 the considerablfi-smaller
dissociation of the gestagenic effect from the ovulation inhibit-

ing effect, they are diffiicult 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, valerianates, butyrates, capro-

Furthermore,nates, oenanthates, undecylates, and the like.

the ester residue present can also be substituted in known manner,

for example by one or more halogen atoms, hydroxyl, carbonyl, keto:

amino,and similar groups.

with the application of the method accggging to the inven~
tion in which the active principle is applied about 5 to 7 days

after the start-of the bleeding, the duration of the activityh

is at least for the period of a menstruation cyoiel . with a

corresponding dosage.of~the active principle, or by utilising a

gestagen with accumulative effect,also a correspondingly longer

duration of activity can be obtained, for%examp1e, for 3 to 4

months and more.

More particularly for the active principles of the first

-4; .-
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. 5

group, without central inhibiting effect, and essentially also

for the active principles of the second group (considerable

dissociation of the gestangenic from the ovulation inhibiting

effect) the active dose is generally between 3-250 mg of gestagen.
In many cases, more particularly when the duration of the effect

is to be limited to only one-menstruation cycle,'a dosage of up to

about 100 mg is already sufficient. For ensuring contraception

for a longer duration by a single application of gestagen, more

particularly the_gestagens of the first group can be administered

indosages of up to 500 mg.

with the utilisation of l94hor-17alpha-hydroxy-progesterone

capronate, the dose is from 3 to 20 mg, preferably about 5 mg and
with the utilisation of I7a1pha-hydroxy-progesterone 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 the invention is

that the contraception is brought about 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 uninfluenced.

Side effects (which may occur as is known witgajhe application

of methods, for example a combination of active principles to be

applied orally, in which the resulting contraception is based.on4

the ovulation inhibiting effect of the active pfinciple), for

example stomach troubles, vomiting, increase of weight etc., are

not observed with the application of the method according to the

invention. g%. V

For the practical application of the method according to
the invention, the active principle is preferably dissolved in a

solvent suitable for parenteral injection as known to a skilled .
E .
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person for such purposes, filtered sterile and filled into ampulla

under aseptic conditions. Particularly'suitable are oily sol-

oil, Apart fromvents, such as for example sesame oil or castoras.

these solvents vegetable oils are also suitable, such as linseed
cotton seed oil. _ p. " _

oil,/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 examplebenzyl

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 are not exhaustive. This does not seem to be

necessary because the expert is in a position, by reason of his

professional knowledge, to choose from among the known solvents

the most suitable for the purpose.

EXAMPLE 1.

 

5 g of l9-nor—l7alpha—hydroxy-progesterone capronate are

dissolved in sesame oil. The solution is made up with sesame

oil 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. I

EXAMPLE 2.

20 g of 19-nor-l7a1pha-hydroxy-progesterone capronate are

'w%

dissolved in a mixture of Castor oil/benzyl benzoa¢e (6 : 4)

and the solution is then made up to lOOO ml. Wfie sterile

filtered solution is filled in known manner into 1 ml ampullae

under aseptic conditions. The ampullae arevfinally after-
I’, ,1»; .

sterilised for 2 hours at 120°C. I ‘
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EXAMPLE 3 .

. s

150 g of l7a1pha-hydroxy-progesterofizcapronate are disselved

‘in a mixture of caster oil/benzyl benzoate (6 : 4) and then

made up to 100 ml of solution. The sterile filtered solution

is, in khown manner, filled into 1 of 2 ml ampullae under

aseptic conditions. The ampullae are then after—steri1ised

for 2 hours at 120°C.
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Having now particularly described and ascertained our
said invention and the manner in which the same is to
be performed, we declare that what we claim is:.

1. A method for achieving contraception without the sup-

pression of ovulation, characterised in that a suitable gestagen

~is administered parenterally, preferably intra-muscularly or

‘subcutaneously.

2. A method in accordance with claimd, characterised in that

the active principle is administered in oily solution, preferably

in sesame oil 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.

4. A method in accordance with any one of claims 1 to 3,

characterised in that gestagens, which have no additional ovul-

ation inhibiting or central inhibiting effects are used as the

active principle.

of

5. A method in accordance with any one/claims 1 to 4; Chara-p

cterised in that as active principle hydroxy-progesterone or

19-nor-hydroxy-progesterone ester is used.

6. A method in accordance with any one of claims 1 to 5,’

characterised in that as active prfiaciple hydgggy-progesterone

or 19-nor-hydroxy-progesterone capronate is dispensed.

7. A method in accordance with any one of claims 1 to 3,
=r

characterised in that as active principle, a gestagen is used

with sufficient dissociation of the desired gestagenic effect

from the undesired central inhibiting effect or ovulation5.5-3' ‘

inhibiting effect, at a dosage which with complete contraceptive

effect does not reach the threshold dosage of the side effect.

-3;
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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.

9. YA 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¥l7a1pha~hydroxy-progesterone capronate_

at a dosage of 3 to 25 mg, preferably about 5 mg.

11. A medicament in accordance with claim 8 or 9, containing

as active principle l7alpha-hydroxy-prcgesterone capronate at

a dosage cf 75 to l50_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

%AIBNT ATTORNEY

EduP/EVF -9-
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1.

Hsoéperemxe omocuwca K }KHBO'I‘HOBO.’1CTBy,
B qacn-Iocwu K npenaparam mm cnnxponnsaufin

oxm-1:1 y cenbcxoxosaficnaenflmx xmsornux.
npeumyuiecrsermo csnnomarox.

«I/Isaecmo, no 3¢>q)eK'mBHb1e pe3y.r1b'ra'rbI no
cnnxpormsauxm 0XO'i‘bI y cmmefx nonyqaror npn
HCl'1OJ'Ib30BaHI’IH Hec'repoI?umoro Haméwropa ro-
Hanorponnofa cpynxmm mnocpnsa-Me'ra.nJm6ypa.
(33828 }1HTHOK3]J50MOKJII‘IrU1p83HH) anrnnficxoro
npo1«13Bo11c1-Ba. Hpu e}Ke_!1!-lei’-HOM 11o6aB.neH1»1n
ero K xopmy a Teqenne 20 zmefx no 100 M2 011-
Homy )KHBO'I‘HOMy B LL81-Ib oxo-ra Hacrynaer 3:
75-90% cmmox Ha 5-7 mm 4-8 new; nocne

oxoflqauns cxapmnaaaaxsi.’ Om1o,LLo1*Bops1eMoc-n.
B cnuxponusuponannyro oxory xoneénercsa or
35 110 82%. L135; 6o:1ee T0‘-IHOFO KOHTQOJIFI Bipa-
Mexm OBYJISIIHH 1/1 OXOTBI 7-Iepes gem: nocne
oxoutzar-um cxapmnusaansr sroro npenapawa

m-rbexunpyrar C}KK. 3 Ha 4-171 gxenb — XY -‘[1].
Henocwawox ztaanoro cnocoéa — HeO6X0£1H-

MOCTI: MHOFOKPETHBIX o6pa6oToK 1: nepHomme-
cxoe rxoynanenne y CBHHOK noéoumaxx-sm.ne1-1m“:.
Bupamammnxcx, 5 qacrnocm, cumxeunem arr-
nemra.

I/Issecren 'rax<>4«:e cnocoé cunxpoansaumt oxa-
Tb! y ,r_1oMaun~mx )KHBO'I‘HbIX, BK.']I0'~{8}01I1§H7i
napeurepanbaoe mm opanbnoe aaenenne upo-
recwareunux npenaparoa, Hanpmuep. l7oL—oKcH-
nporecvepoua-xanpouara B nose 4-5 :42 Ha
1 K3 xmaoro Beca {2, 3].

10

15

20

25

30

-o6pa6o'rc1<, Tax Kax rxpenapanal

2

HBEOCTBTOK aroro cnocoéa — o6pa3o3a-
Hue KHCTO3I-Iblx qaonnnxynos, nosmnenne y can-
Hefi noéotmxyrx sn3.:IeH1»n‘Jx H BbICOK3fl Tpynoemxocrb

npnxozmrca
330111475 MI-IOFOKPBTHO. '

Ilenb naofipereuux — yC'i‘paHeHHe ormeqeu-«
Hblx Henocrarxoa H cosnarme cnocoéa, o6ecne-
qmsaxouzero noaumeane cmaxponnocnt nposu3-
Jxemm oxo-ru y caxmomarox.

3T0 11oc'mrae'rcs1 rem, In-o nnxmlpymmnm
CBHHBSIM asonm oxcanporecrepou-Kanponar B
cmecn c acrpanuon-sanepaauarom 3 CO0THOI.IIe-
Hum 50 :1 B pacmope spacrnrenbaoro Macna H
éexaan 6eH3oa'ra (7:3) B nose cooreercraenno
3-4 M2 oxcnnporeosepoa-xanpoaara H 0,06-
0,08 M2 acrpamrxon-13a.:Iepna.Ha1*a Ha 1 K2 nmsoro
Beca. -

Hpennaraemblfi cnocoé ocymecranaewca ene-

zlyronmm o6pa3oM.
Oxcnnporecrepoa-xanpoaar H ‘ac'rpa1mo:1—

Banepnaaar pac'r3opsu‘c4'~r B CMeCH.paCTH'l'-eJ1bHOI‘0
Macna, Hanpmvuep. xnonxoeoro H 5eH3PIJ'I-6eH30-
am 13 coomomemm 7:3 coomercraeano no

10-12% 1: 0,20-—0,25°/0 Konueurpaulm. I'IoJ1y-
qemmi: :pacTao-p crepmmsyxow 3 Te‘-IEHHE 2 was
Ha Iionsmoii _6aHé‘np1»s "rennepm-ype 100°C H
oxnaxmasow ._a_o:r<oMHa1‘Hoi1 Temneparypbx. I'Ioc.r:e
:-rroro pacraop npenapara BBQIISIT xmsommm
ny'reM onuoxparuois anyrpnmmmeunofi m-rbex<-
IIHH B o6.nac'm men mm J:ona1-Kn B Ko.nuqecTae-
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3

3-4 M2 oxcunporecrepou-Kanponerra PI 0,06— 7
0,08 .1-:2 acrpazlnvon-Banepnanara Ha /<2 xcmaoro
aeca. Basonnmbxfi npenapar, oénanasx r1po.noH-
rnpyzoumm neficmyzem, TOPMOBHT nposuaaxex-me
oxo'rbI y o6pa6oTa1-In:-..rx canxefi B Teqex-me
,6—20 cy'roK. ‘lepea l7—22 CyTOK nocne o6pa~
éonm oxo-ra Hac'rynae1* onnospemezmo 3: 60311;-
u.mHc'rBa csnflefi.

Hpn ncnm-amm npelmaraemoro cnocoéa no-
cne HI-I’b€K£IHH pacrnopa, conepzexamero 3-4 M2
oxcnnporecrepon-Kanpona'ra H 0,06—0,08 Ma
scrpanuon-Banepnaaawa Ha 1 ice xcnaoror Bees
13 ocrpom onbrre Ha 30 csunxax ébma o6Hapy-
xcena osynszuna H oépaaosamae menrbxx Ten
Mexuly 17 H 22 £LHfiMK nocne 05pa60TKH.

B npousaoncrsem-xbxx onb1'rax.yc1‘aHoBneHo.
trro oxora Hacrynana y 95--100% CB1/IHOK 0:1-
I-IOB‘})eM€HHO B Teueune 4—5 cyrox, HaImHas1‘c
l7——i9 ans: nocne o6pa6o-rxn. OrlJIO£LOTBOpfle-
MOCTI: CBHHOK éhma 1-xopMam.~.Ho:'4: 75% H Bblllle
nocne nepaoro cnapmsaflnsl.

d>o'pMyJza usoéperer-{H51

Cnoco6 cnnxponnsauma nonosofl oxoru y
I1HKJIPIpy}0I1lHX CBFIHOMBTOK, axnxoqaxomnfi mae-

COCTZBKTEJU: A. Aaexceenox

Pénaxwop H. Cknopuosa
3aKa3 265/970

 

I/I321. N2 467

1-IHPII/{EH Focynapcraeaaoro xouawera Coaera Munncrpoa CCCP'
no neimm uaoépereunfi a o1'xpun-1?:

Mocxna, )K-35, Paymcxasx 1126., 11. 415 

'1':-m. Xapbx. rpm. npen. «Harem»
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IIEHHC HM BHyTpPlMblII.I€‘-{HO nporenarexaom
npenapara oxcymporecrepon-Kanpouara, 0 '1‘ J1 u~
q a to In 91 Etc a TEM, two, c Il€JIblO noabunenmx
cnuxpormocm npomanenmx oxorbx y cB1~moMa«
TOK, oxcnnporecrepon-xanpofiar BBOLLSIT B cue-
cn c scrpannon-Banepuaaarom 13 coomomenxm

50: 1, KOTOpb§e IIpE,T1B3pPITe4'IbH0 pac'n3opx1o;-
B cmecu pacmrexibnoro Mama H 6eH31«m-6eH3o-
a1'a (7:3), 3 nose cooraercwaenno 3-4 M3
oxcirmporecrepon-Kanpoflara 14 0,06—-0,08 M8
3c"npazLHon-3a.nepuaHa1~a Ha 1 ate xmsoro Beca.

I/Icroqmum uacpopmamm, IIPHHHTBIC so am»;-
Mamxe npn axcnepmsez A

1. CeMeHoB B. A II Enbtzaanaos B. B. Cm!-

xpoanaaxma OX0’I‘1>I. —— «CBHHOBOILCTBO>>, 1970,
N9 12, C. 27.

2. K.rmHcKm'1 10. L1. H Ilapoacxux B. E.
CHHxpoHH3am«1x nonosofa ¢>yHKU.1»m y cem>cKo—
xosxizcrseanbrx x<m3o'rm=1x. — «Cenbcxoe xe-

35117101130 3a py6e}xoM>>, 1972, N9 3, c. 28.

3. Asropcxoe CI;PL1eT€JIbC'I‘B0 N-2 367866,
m. A 01 K 67/02, 1972.

Koppexrop H, Cnmmua

Tupax 729 feijdnnucnbe  
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Ti Compsn. for oestrus cycle control in sows - contg. hydroxy-

progesterone caproate, oestradioi vaierate, oil and
benzyl benzoate to improve heat synchronisation.

DC 801 003 P14

IN PROKOFEVA, E S

PA (PROK-I) PROKOFEV M I
CYC 1

Pi SL!-4549118 A 197?O623 (197805)*

PRAI 1_9~73SU-1904192 19730402

1/MA AB SU’ 549118 A UPAB: 19930901
Heat is synchronised in sows by intra-muscular

injection of hydrowprogesterone 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.
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(72) Aawopu
H306]3ETeHHH M. H. flpoxoqzsea, A. C. Bmcxynos, II. M. JIe,t1HeB H I". M. Kanarcxnfi

(71) Sasuamema» Hay-{Ho-Hccnenoaarenbcxufi ancrnryr xmsonxoaoncrsa
 

(54) cnocos cunxponusmmu IIOJIOBOFI oxorbr
2/ CAMOK J10MAmHnx )KHBOTHbIX

1 2

I/Isoépewexme omocmcn x CQJIBCKOMY xo- Imef-’r cmeumaaxor H aaomzr 3 Bane 3My.rIsc1-m
3s1‘3<:1~3y, B qac-rnocm x xcnsomosozzcrsy, PI any-rpsmmmeqno.
Mox<e'r 5bI'l'b lr[Cl'I0.Hb3OB3HO B perynflunu BOC- Hpnmep 1. Hayrmo-npon3BoLIcTBeHHbn'»'i
nponaaonmenbuoii qaynxuxm y camox xpym-ro- OIIBIT nposonsrr Ha 35 Kopoaax, l7a-oxc;mpo-
F0 poraroro CKOTZ. 5 rec‘repoH-xanpouar PHCTBOPRIOT B CMECH’ pa-

Hsaecrea cnocoé cmrxponnsauuu oxoru y CTHTGJIBHOFO Macna H 6eH3H.r1—6e:-13oa'ra 13 co-
1zoMamHHx xcmaon-tux nyrezu om-zoxpa'mo1?1 ornomemm 7:3 110 10%-H0171 Konueirrpauuu H
HHBEKHHH 17a -oxcnrzpore<:1*epoHa—:<anpouara aeonm xopoaam oxmoxparuo noxzxoxmo B KO-
[.I}. naqecrae 4-5 Mr Ha I KI‘ xcmaofi Maccb: B

Onaaxo arm cnocoé He oéecnequeaer 351- 10 nepsufi Mecsm nocne orena, aatmnaa c 10-

coxoii Tonzxocni peryxmpoaanma cpoxos npo- I5 Ll!-ifl. Ha 17--18-171 near: nocne Bsenenmz
manemm 0X0’I‘bI, a raxme cyuzecraennoro co_- more npenapawa x<m3o1-rmm mrbeunpyxo-r

Kpamemm cepsuc-nepuona y xopos. xopnofluqecxnfi rouanowpaann B '0,9%-How
Liens usoépererma — noabzmexme s<;3q3er<- BO£(HOM pacrsope xnopncroro I-xarpas: B K0-

}"m3Hoc’rH cnuxponnsalmu nonosoii OXOTBI y 15 xmqecrae 1000-1500 e,a. H 3c'rpa,cmo.I1 6eH-
'caMoK nomammrx xmsonmx. - soar, pacrsopennuii B pac-m're.ubHoM Macxre

. no 0,2—0,5%-Hot’: Koauempauxggx 3 xo.rmqec'r-
11:13: nocrnxenns 37012 uenn >1<uBo1'HbtM Be 5-10 MI‘ Ha 0111-I0 mnaownoe. ..

ssogxsrr I7a-oxcxmporecrepoa-xanponar no.8: Yxasarmaa oépafioma ofiaecneqnaaer can-
Koxmo 3 KOJIW-leCTBe 4—5 Mr Ha 1 K1‘ xmaofi 20 xpomioe npommenne OXOTH y acex xopon B
Maccbx 3a I8~20 nuefi no ocemenenpm rem<a- Teqerme rpex cyrox PI- coxpamemxe npo,c(o.r1-
Mid H B nepabxfi Mecnu nocne orena xoposam. mnrenbaocrn‘ cepaucaxepuozza Ha 42 mm
I-Ia 17-18 gem: nocne Bsenemm sroro npe- (52,6 zmefi y o6p.a6o'ra1~mb1x Kopoa ‘no cpas-
napzrra }KHBOTHhIM mrbeunpyror l00O—— HEHHIO c 94,5 mmmn y‘KOH’l‘p0J’I'bHbIx). _
I500 e21. xopnommecxoro roaazzorponnaa 25 Hpnmep 2. _TeJ,;;<aM oman-Hoii rpynnu
H 5-10 MI‘ 0,2—0,5%-Horo pacraopa 3c1‘pa- ‘ (46 ronoa) 3a 20-930 1IHei~'x 110 Tom, Kax ona
Jmona 6eH3oa'ra Ha ogmy ronoay. _ nocrurnyw xmsofi Maccu, neodxomamofi zuzz‘

Hpn STOM paCTBOpbI xopnommecxoro roHa- cnyqxa, HI-I'b€l.{PIpy!OT nozzxorxno onnoxpamo
.2101-ponuua :4 acrpazmona fieusoara asonsrr 17a - oxcnnporecrepon-xanponar 3 nose
omioapemeuno pasnemano mm nepen PiH‘b€K- 30 1,500 Mr, 21 3areM Ha I8-I?! lleflb nocne nepsofi
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o6pa6o1‘*xH BBOJIHT 10 Ml‘ scrpazmona 6eH3oa-
'ra Pi 1000 en. xoprzommecxoro roHa11o1‘ponH-
Ha. fopmoaasxbubxe npenapawu pacrsopsuor B
Tex me pac'rBopm'e:mx, Kax ormcaao 3 1 11pm-
Mepe, 41 (89,1%) H3 46 TEJIOK npmumx B oxe-
1-y 3 "revenue mayx cyrox nocne Bropoii o6pa-
fiorxn H 16 (39,0%) as 41 Team OI'IJ'I0£(O’I‘B0-
p}{JIHCb nocne nepaoro ocemeaemm 3aMopo-
xcelmofi cnepmofi. 3a 11Be nocnenoeawenbfiue
OXOTBI onnonowaopnnucb 42 (913%) . as
46 TEJIOK B onbrmofix rpynne nporma 49
(8?,5%) as 56"re:1ox< B 1<oHTpo.r:bHor”r- rpyrme.
Hpononmnrenbnocrb Bpemerm or oxouqarmsa
oépaéonm no onnonoraopennom ocemenemm
B rpynne o6pa6o'raHHmx Tenox cocraarma
19,5;t6,3 LIBS‘! nporma 44,4i5,4 J11-Is: 3 Koa-
Tponbaofi rpynne. Taxmvr oépaaom, 11110110-
Tsopnoe ocemenerme B rpyrme 05pa5OTaHHI>IX
renox Hacrymmo Ha 21,1 mm panbme, qeM
B K01-1'rpoJIbHoi«'1 rpyrme.

<I>opMyJ1a n3o6pe'reHna

1. Cnocoé cnnxpoxmaauna nonoaofz oxorm
y camox nomaunmx xmsomux, npenMym;ecr-
Bet-mo Kpyrmoro poraroro CK0Ta,BK.TI}O‘13!O-
mmii ssenexme nporecrarennoro npenapata,
1'lpe}1H0'ITK'I‘€J1bHO 170:-oxclmporecrepona-Karl-

Coc1-ask-rem. A. Maxapon

Pellaxrop I‘. Ky3bMHRa

3aKa3 1782111

 

M311. N9 478
H110 <l'Ioucx> Focynapcraeunoro xomrrera CCCP no nenam x3o6pe1-emu’; :4 orxpumfi

113035. Mocxaa, )K-35, Paymcxas 2436., 11. 415

Turiorpaqms, np. Canyuosa, 2
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Texpen A. Kamuuxunxona

I 1131- a nose 1000—-150O e:1mm11 Ha ozmo xn

‘mluu
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pox-xara B cmecn c pacrmenbnbxm‘ Macao“

éensmtéeasoarom, 0 TH H q a 10 In H iv‘: c :1 Te
trro, c uenbzo I'[0BbIl11eI-{HE 3<1)q)ex1*HBHoc-m
cnocofia, 17o:-oxenrtporecrepoa-Ka11poHa’r mm
mm 1'e.nKaM 321 18—20 Jmefi no ocemexeuna, 3
Koposam B nepsui/'1 Mecsau nocne orena, a 33
‘rem )KHBOTl-IbIM I-Iepes 1?—18> cy1'oK zzonomm
TQJIBHO mrbeunpylor xopnoauqecxufi rouagm
Tponax H acrporea. ‘ '

'2. Cnocoé no n. 1, ornnqaromaxfzcg
“rem, ‘no xopuonuuecxufi roHa,uo1‘po.nna’-ago

BOTHOE. A

3-. Cnocoé no rx. 1, ornnqalomnfxc _
‘rem, Inc B Katiecme scrporeua HCHOJIBSYIOT
0,2—0,5%-Hufi pacrsop acrpanuon 6eH3oa1*a‘
xo'rop1:1i’1‘3sonsn B nose 5,0—10,0 M1‘ Ha um- f
eon-roe. '

.4. Cnocofi no 11.1, o'rJna=1aIo1IJ.HL"ica'
TCM, rrro pacraopu xopuommecxoro ro;{a11o-
'rpormHa n acrpanxona éensoara 330113;? 011-
HOBPEMEHHD P33116311)!-IO PUIH nepen HH'b€KI-Ifiefi
cmemmsaxor 13: Bsonm 3 Bane amysxbcmx Bayr-
pnmbzmeqao. ‘

Iricroqnnxa nuqnopmamm, V ,
npmamble-so Bmamarme npu sxcnepruse . - '

1. ‘ Amopcxoe CBHI[eTe.)IbC'I‘B0 CCCP
N9 367866, A 61D 7700, 1973.

Koppexrop B. flerpoaa

Tnpaxc 681 Uonnncaoe
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L2 1 SU676284/PN

L2 ANSWER 1 OF 1 WPIX COPYRlGHT 2001 DERWENT lNFORMATlON LTD

AN 1980-23354C [13] WPIX

Tl Farm animal, e.g. cow, heat period synchronisation - by injecting
17-alpha-hydroxy-progesterone capronate and later, chorionic gonadotropin
and oestrogen.

DC B01 003

IN BIKKULOV, A S; LEDNEV, P l; PROKOFEV, M I

PA (LIVE-R) LIVESTOCK RES INST
CYC 1

Pl SU----676284 A 19790730 (198013)* <--
PRAI 1975SU—2149961 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 oi! 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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@ Steroid derivatives.

@ A steroid derivative of the formula:

ST-A-x-R‘

wherein ST is a 70:-linked steroid nucieus of the general ior- .
mula:

R17 R27

 
I r.»

0

wherein the double bondisi carbon atoms 6 and 7 andior car-
bon atoms 8 and 9 are optional;
wherein the aromatic ring A may optionaiiy bear one or two
halogen or alkyi substituents:
wherein R3 is hydrogen, aikyi. or acvl;
wherein R‘6 is hydrogen. aikyi or hydroxy;

 

0138504

A2

63 Publication number:
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COYJ 31/00

®.
Applicant: IMPERIAL CHEMICAL INDUSTRIES PLC,
imperial Chemical House Miiibank, London SW1 P 3JF
(GB)

@ Inventor: Bowier, Jean. 9 Teflon Drive, Sendbach
Cheshire (GB)
inventor; Tait, Brian Steele, 3. Baiemiil Close,
Macciasfleid Cheshire (GB)

® Representative: Siatcher, Reginald Peter at al, imperlai
Chemical industries PLC Legal Department: Patents
P.O. Box 6 Bessemer Road, Weiwyn Garden City
AL7 1 HD (GB)

wherein either R” is hydroxy or acyloxy and R27 is hydrogen,
alkyl. aikenyi or aikynyi. or R” and R27 together form oxo
(=0):
wherein R18 is aikyi:
wherein A is aikyiene, aikenyiene or aikynylene optionaliy
fluorinated and optionally interrupted by -0-. -S-. -30-. -S02-.
-CO-, —NR—, ~NRCO-, -CONR-, -COO-, —OCO- or phenylene,
wherein R is hydrogen or aikyi;
wherein R‘ is hydrogen. aikyl, aikenyi, cycioalkyi, haiogeno—
aikyl, carboxyaikyi, aikoxycarbonyialkyl, aryi, aryiaikyl. or di-
aikyiarninoaikyl, or R‘ is joined to R2 as defined below:
and wherein x is -CONRZ-, -CSNR2-, -NR*2co., -Nn‘=cs—,

NR22
ii

-NRHCONR2-, NR”-C-NR2-. -some?-, or-CO»; or, when R‘ is
not hydrogen, is -0-, -NR2-, -morn?-, —(PO)R"’-, —NR‘2COO-:
~NR‘2SO2—. -S-. -SO~ or 602-:
wherein R2 is hydrogen or alkyi or R‘ annd R2 together form
aikyiene or haiogenoaikyiene;
wherein R” is hydrogen or ail-cyi and wherein R22 is hydrogen.
cyano or nitro;
or a sail thereof when appropriate.

ACTORUM AG
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STEROID DERIVATIVES

This invention relates to new steroid

derivatives which possess antioestrogenic activity.

Various oestradiol derivatives are known which

bear a carboxyalkyl substituent at the %£-position.

These have been used, when bound via the carboxy group

to polyacrylamide resin or to agarose, for the

purification of oestrogen receptors (Journal of

Biological Chemistry, 1978, 3§§, 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 WK-substituted

derivatives of oestradiol and related steroids possess

potent antioestrogenic activity.

According to the invention there is provided a

steroid derivative of the formula:-

ST-A—x—R1

wherein ST is a %X~linked steroid nucleus of the general

formula:—

’
3 Aim“
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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

atoms 8 and 9;

wherein the aromatic ring A may optionally bear one or

two halogen or alkyl substituents;

wherein R3 is hydapgen or alkyl, alkanoyl,
alkoxycarbonyl, carboxyalkanoyl or aroyl each of up to

10 carbon atoms;

wherein R16 is hydrogen, alkyl of up to 6 carbon atoms

which is preferably in the/?-configuration, or hydroxy
which is preferably in thesi-configuration:

wherein either R17 (in the/3—configuration) is hydroxy
or alkanoyloxy, carboxyalkanoyloxy or aroyloxy each of

up to 10 carbon atoms: and R27 (in theo(—

configuration) is hydrogen or alkyl, alkenyl or alkynyl

each of up to 6 carbon atoms :

or R17 and R27 together form oxo (=0);

wherein R18 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

—A1-Y—A1 1 -

wherein A1 and All are each alkylene or alkenylene,

optionally fluorinated, having together a total of 2 to

13 carbon atoms and Y is -0-, —S—, -80-, —S02—, -co-

or -NR- wherein R is hydrogen or alkyl of up to 3 carbon

atoms:

or A1 is alkylene or alkenylene, optionally

fluorinated. and All is a direct link or alkylene or
alkenylene, optionally fluorinated, such that A1 and
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A together have a total of l to 12 carbon atoms, and

Y is —NRCO-, -CONR-, -COO-, —OC0- or phenylene wherein

R has the meaning stated above;
1

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
1 2

carbon atoms. or R is joined to R as defined

below;
2 2 12

and wherein X is —CONR —, —CSNR2§, —NR——CO—,
, NR

12 12 2 l2 H 2

—NR——C§-, -NR—-CONR —. -NR-—-C—NR -,
-soups - or -co—: '

2 1 . _ 2

or, when R is not hydrogen. is -0-, —NR -,2 A 2 1 ~. 12

g-(No)R —, —(PO)R —, —NR ._coo—, -NR -S02-., 7-S-.
—S0- or -§O2—:

wherein R is 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; 2
22

and wherein R is hydrogen, cyano 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. 3
' 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

benzoyl. R3
is preferably hydrogen or alkanoyl or

alkoxycarbonyl each of up to 5 carbon atoms.
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A suitable value for R16 when it is alkyl

is, for example, methyl or ethyl. R16 is preferably

hydrogen.

A suitable value for R17 when it is

alkanoyloxy, carboxyalkanoyloxy or aroyloxy is, for

example, acetoxy. propionyloxy, succinyloxy or

benzoyloxy. R17 is preferably hydroxy.

A suitable value for R27 when it is alkyl,

alkenyl or alkynyl is, for example, ethyl, vinyl or

ethynyl. R27 is preferably hydrogen.

A suitable value for R18 is methyl or ethyl,

especially methyl.

0 The group ST- is preferably oestra-l,3,S(lQ)-

triene—3 , 17,5 —diol, 3-hydroxyo0e‘st'ra—l , 3, 5 ( l0)-trien—17 -

.one or lid-ethyhyloestra-l,3,S(10)—triene—3,l?d-
diol, all of which bear the -A-X-R1 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

‘(CH2)n'

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

-(CH2)8CBFCH2—. A may also be a branched—chain

alkylene group, for example the group

—(CH2)6CH(CH3)-, or a straight—chain alkenylene

group, for example of the formula

-(CH2) 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 of the formula
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1

wherein A is straight-chain alkylene or_alkenylene

each of 2 to 9 carbon atoms, especially alkylene of 4 to

6 carbon atoms, —Y— is phenylene (ortho, meta- or,11

especially, para—) and A is a direct link, ethylene

or vinylene, especially ethylene. A

0 A suitable 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—methy1butyl,

2—methylbutyl, 3—methylbutyl, n—hexy1,

l,l—dimethylbutyl, l,3- dimethylbutyl, n-heptyl,

n—nonyl, n—decyl, n—undecyl, allyl. cyclopentyl or

cyclohexyl. 1
A suitable value for R when it is aryl or

arylalkyl is, for example. phenyl, 2—ethylphenyl, p-

fluorophenyl, g—chlorophenyl, E-chlorophenyl, 2-

cyanophenyl, E-methoxyphenyl, benzyl,¢K—methylbenzyl, p-

chlorcbenzyl, gffluorophenethyl gr g—chlorophenethyl.
A suitable value for R when it is

halogenoalkyl, carboxyalkyl, alkoxycarbonylalkyl or

dialkylaminoalkyl is, for example, 2—chloro~2,2—

difluoroethyl, 2,2,2—trifluoroethyl. 2,2.3.3.3—penta—

Eluoropropyl, 3-chloropropyl, 2,2—difluorobutyl, 4,4,4-

trifluorobutyl, lH,lH—heptafluorobutyl, 4,4,S,5,5—

pentafluoropentyl, 4,4,5,5,6,6.6—heptafluorohexyl,

1H,lH—tridecafluoroheptyl, S—carboxypentyl,

5—methoxycarbonylpentyl or 3- dimethylaminopropyl.

1 2 A suitable value for the heterocyclic ring
-NR R is, for example, pyrrolidino. piperidino. 4-

methylpiperidino. 4—ethylpiperidino. 3—methylpiperidino,

3,3-dimethylpiperidino, 4—ch1oropiperiaino, morpholino

or 4- methylpiperazino.
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- or R1 is dialkylaminoalkyl. A suitable acid-

addition salt is, for example, a hydrochloride,

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 R1 is

carboxyalkyl. A suitable baseéaddition salt is, for

example, a sodium, potassium, ammonium or

cyclohexylamine salt.

A preferred steroid derivative of the

invention has the formula:- RV

 H ,
H0 “\/ "~A~,»<—r<<

wherein Rij is hydroxy and R27 is hydrogen or

ethynyl, or R17 and R27 together form oxo;

wherein —A- is —(CH2)n—, wherein n is an integer

from 3 to 14, especially from 7 to 11, or -A— is

wherein m is an integer from 2 to 9, especially from 4

to 6, and p is O to 2, especially 0 or 2;

wherein R1 is alkyl, fluoroalkyl or cycloalkyl each of

up to 10 carbon atoms. or phenyl, chlorophenyl or

benzyl, or is linked to R2 as stated below:

wherein x is —CONR2—, —NR12co-, -s-, —so— or -so2—,
wherein R2 is hydrogen or alkyl of up to 3 carbon
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atoms or together with R fggms alkylene of S or 6
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 R adds

up to between 12 and 16, inclusive, especially 14 if
1

neither R nor A contains a phenyl or phenylene group,

and 16 if Ehere is a phenylene group in —A— or a phenyl
group in R .

Specific steroid derivatives of the invention

are hereinafter described in the Examples. Of these,

particularly preferred compounds are:

§—n-butyl—§-methyl-, §-2,2,3,3,4,4.4-

heptafluorobutyl-§—methyl— and §, §—(3-

methylpentamethylene)-ll-(3.l7p—dihydroxyoestra-

l,3,5(l0)—trien—7d—yl)undecamide:

§—n—butyl— and §—2,2.3,3,4,4.4—

heptafluorobuty1-3—p—[4—(3,1Z$—dihydroxyoestra-

1,3.5(10)-trien—7K—y1)butyllphenylpropionamide;

‘ 74 —( lO-—p—chlorophenylthiodecyl ) —, 7o< -(10-2-

chlorophenylsulphinyldecyl)-, 7x—[9—(4,4,5.S,5—penta-

fluoropentylsulphonyl)nonyl]—, 7x-[10-(4,4,4—

trifluorobutylsulphinyl)-decyl]- and 7i—[l0-(pfchloro-

benzylsulphonyl)decyl]oestra— l,3,5(l0)—triene— 3,l@3—
diol; and

7K-(9—n-heptylsulphinylnonyl)oestra—l,3,5(lO)-

triene—3,1Z6-diol. I

A preferred process for the manufacture of a

steroid derivative of the invention wherein X has the
2 2 2

formula —CONR —, —CSNR - or -SO NR - comprises
2 1 1

the reaction of a compound of the formula ST -A-Z v

wherein A has the meaning stated above, wherein STI

either has the same meaning as stated above for ST, or

is an equivalent 7d—linked steroid nucleus which bears

one or more protecting groups for functional

derivatives, and wherein Z1 is an activated group
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derived from a carboxylic, thiocarboxylic or sulphonic1 2
acid. with an amine of the formula HNR R , wherein
l 2

R and R have the meanings stated agave,
whereafter any protecting group in ST is removed by

conventional means.
1

A suitable activated group Z is. for

example, a mixed anhydride, for example an anhydride

formed by reaction of the acid with a chloroformate such

as isobutyl chloroformate.
l

A suitable protecting group in ST is. for

example, an alkyl or aralkyl ether, for example the

methyl or benzyl ether, of the 3—hydroxy function, or a

tetrahydropyranyl ether of the l7fl- hydroxy function.

I A preferred process for the manufacture of a
steroid drivative of the invention wherein X has the

formula —C?- comprises the reagtion of an acid of the
formula ST -A—COOH, wherein ST and A have the

meanings stated above, with anlorganometallic compound
of the formula R —M, wherein R has the meaning

stated above and M is a metal group, for example the l

lithium group, whereafter any protecting group in ST

is removed by conventional means.

A preferred process for the manufacture of a

steroid derivative ofzthe invention wherein X has the
formula -S-, -0-, -NR - or-(P0)RZ—compriies tge
reaction of a compound of the formula ST -A—Z ,
wherein SE and A have the meanings stated above and
wherein Z_ isla displaceable group, with a compound of
the formula R SH, R or-1, HNR R or RlR2P—C6I-I5

wherein R1 and R2 have the meanings stated above.
whereafter any protecting group in ST is removed by

conventional means, and whereafter a phosphonium salt is

hydrolysed to the phosphinyl compound.

A suitable value for Z2 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 §§R CO-1 -NR CS-, -NR CONR -,
NR A

12 H 2 12 12 ‘

—NR —C-NR —,—NR COO— or —NR 802- comprises
the reaction of a comgound of the formula STl-A-NHR12,
wherein ST , A and R

above, with an acylating agent derived from an acid of
1 1 1

the formula R COOH, R CSOH, R OCOOH or
1

R SO OH; or, for the manufacture of a urea, with an
2 1

isocyanate of the formula R NCO; or,for the

have the meanings stated

manufacture of a guanidine, with a cyanamide of the
l 2

formula R NR —CN.
in ST

whereafter any protecting group

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

ygishfg

/NR/V“
I

~\;--‘I. inii ‘W1
Li

(g.
E H ' R

. ‘g ,4

_ 16 18

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

CH3

Br—A2—CH2—O—%i-C(CH3)3
CH32

wherein A either has the same meaning as stated above

for A. or wherein —A2_CH
2- has the same meaning as

stated above for A;

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 210



10

15

20

25

30

0138504

separating the isomers at the 7—position of the steroid

nucleus to provide the Zx-isomer: hydrolysing off the

dimethyl—t—buty1silyl protecting group: and converting

the steroidal part of the molecule to the required

structure by conventional reactions. The intermediate

product obtained, which has the formula:-

ST1-A2—<:H2oH

wherein ST1 has the meaning stated above, may be

oxidised to the corresponding carboxylic acid of the

formula STl—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

ST1—A2-CH2Z2 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 Rl2NH2 is
used in place of an amine of the formula HNRIRZ.

The intermediate of the formula

'STl-A2—CH2OH may be oxidised to an aldehyde of the
formula ST1—A2—CHO which may then be used, by

reaction with an appropriately-substituted hydrocarbyl-

triphenylphosphonium salt or hydrocarby1triethy1-

phosphonate, to prepare a starting material wherein —A-

is.alkeny1ene.

An alternative process for the manufacture of

a steroid derivative of the invention wherein -A— is

alkenylene of the formula —A3-CH=CH—A4- comprises

the reaction of a compound of the formula:-

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 211



10

15

20

25

30

0138504

sT1-A3cHo

wherein ST1 and A3 have the meanings stated above.

with a triphenylphosphonium salt of the formula:-

R1x—A4—cH2-p+(Ph)3 Q

wherein R1, X and A4 have the meanings stated above

and wherein Q is 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 steroidal 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-

£S4'6—inital steroidal starting material described

above by reaction with cyanide to give the 3—keto-434-

7&—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

R1—x—A4-cH2Br.

A steroid derivative of the invention wherein

ST is a lfi5—hydroxy-steroid derivative may be converted

by conventional reactions into the corresponding 17-

keto steroid derivative, and thence to the corresponding

1Z6-hydroxy—17x—hydrocarbyl steroid derivative (that

is,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 obgained from7the
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 sgeroid degivative of the invention wherein
—x- is -CHZNR — or -NR CH2- may be obtained by
the reduction. for example with borane. of the

2

corgesponding compound 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 -(Nb)R2, —SO— or —SO — may be obtained by the

oxidation of the correspogding compound wherein X is
-NR2— or —S-. The conditions for the oxidation will be

chosen to provide the desired product: for example

aqueous sodium metaperiodate will oxidise the sulphur

group to sulphinyl, and mgchloroperbenzoic 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 oestradiol benzoate to

said rat. Thus, when a steroid derivative of the

invention and oestradiol benzoate are co-administered

for 3 days to such a rat, a smaller increase in uterine
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weight is produced than the substantial increase

which would be produced by the administration of

oestradiol benzoate without the steroid derivative of

the invention.

In particular, a preferred steroid derivative

of the invention produces an antioestrogenic effect at a

dose which produces no partial agonist effect, unlike

the known antioestrogens tamoxifen and clomiphene. When

a preferred steroid is coadministered with oestradiol

benzoate to a rat as described above, no increase in

uterine weight whatsoever 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—oestrogenic

effect in_warm—blooded animals. a typical daily dose is

from 0.1 to 25 mg/kg. administered orally or by

injection. In man this is equivalent to an oral dose of

from 5 to l2SO mg./day. A steroid 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.

The composition may contain, in addition to

the steroid derivative of the invention, one or more

antiandrogenic 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

E-Methylmorpholine (0.24 ml.) and isobutyl

chloroformate (0.288 ml.) were successively added to a»

stirred solution of l1—(1@£—acetoxy—3—benzoyloxyoestra-

l,3,S(l0)-trien—7d-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 aqueous 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 dryness. There was thus

obtained as residue ll-(lzfl—acetoxy—3-benzoyloxy—§—n-
butyloestra—l,3,S(10)—trien—7dLyl)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 m1.), 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-1l—(3,l33-
dihydroxyoestra—l,3,5{l0)trien—W£-yl)undecanamide as an

oil which was characterised by the following data:—

Proton magnetic resonance spectrum (in CDCl3)

Shift (8) Tzpe of peak No of protons Assignment

7.16 multiplet l ) aromatic

) protons at

6.65 " 2 ) positions

) 1, 2 and 4

3.7 1 position l7

3.28 quartet ' 2 L —CH2-adfacent
to —CO—

0.90 triplet ‘ 3 -CH3 in
n-butyl

0.78 singlet 3 position 18

Mass Spectrum

+

M = 511.4039 (C H 0 N requires 511.4024)33 53 3

M - H O = 493
2

397
H

M- (CH CONHC H )
2 4 9

Thin lager chromatography (silica gel plates using a
7.3 v/v mixture of ethyl acetate and toluene)
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The 11-(17fi—acetoxy-3-benzoy1oxyoestra—

1,3,5(10)—trien—%£—y1)—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 and 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).

with water (50 ml.), dried and evaporated to dryness, and

The combined extracts were washed

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 lZ5—acetoxy-lz-£1l—(dimethy1—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,

, cooled 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 dryness.

A solution of the l35eacetoxy—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@5~acetoxy-7K-(ll-

acetoxyundecyl)oestra—l,3,S(l0)—trien—3-ol thus obtained
(2.8 g.) in methanol (54 ml.) and the mixture was stirred

‘ - ' d ‘th
at laboratory temperature for 70 minutes, neutralise W1

. . d

aqueous N~hydrochloric acid and the methanol was remove
. - t’ es with

by evaporation. The residue was extracted four im. ~ t

ethyl acetate (60 ml. each time) and the combined eXtraC S
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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.

Aqueous N-sodium hydroxide solution (6 ml.)

and benzoyl chloride (0.93 ml.) were added to a stirred

solution of the l@5—acetoxy—7d-(ll-hydroxy—undecyl)oestra—
l.3,5(l0)-trien43-ol thus obtained (1.94 g.) in acetone V

(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 aqueous sodium

bicarbonate solution (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 lfi3—acetoxye3-
benzoyloxy-7&-(11-hydroxyundecyl)oestra—l,3,S(l0)—triene

thus obtained (2.17 g.) in acetone (37 ml.) which was

cooled to 0°C. After l5 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 ll-(l?g-
acetoxy—3—benzoyloxyoestra—l,3,5(10)—trien—7&—yl)—

undecanoic 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 ‘A

resonance and mass spectroscopy:-

Ori

 
H ) CON R.‘ R2

. 2 30

 

R = R ‘ i
 .‘--......_-....-
iethyl

§n—propyl

iisopropyl

fisobutyl

t—butyl

3-methylbutyl

gl-methylbutyl

f2-methylbutyl

2,2-dimethylpropyl

n—hexyl

.l.l—dimethylbutyl

i1 . 3-dimethylbutyl

cyclohexyl

'2.2.2-trifluoroethyl

§2,2,3,3,4,4,4-heptafluorobutyl»
$2.2-difluorobutyl

mEEEEEmEEEEEEmWWm3
§3-chloropropy1*.
é 
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—(CH2)2CHCl(CH2)2-

§ -(cH2)2$H(cH2)2—

phenyl E H

4-methoxyphenyl 3 H

4~chlorophenyl ; H +

4-cyanophenyl 2 H

2-ethylphenyl I H

benzyl H

l—phenylethyl H

S-carboxypentyl H **

3-dimethylaminopropyl _, H

;n—buty1 3 methyl

;2,2-dimethylpropyl 2 methyl
§2-methylbutyl : methyls 5

in-hexyl f methylI ;
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4,4.4—trifluorobutyl E methyl»
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:n-butyl L n—butyl f
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; CH3 !
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CH3 f
V —CH CH(CH ) — + I
; 2| 2 3 ;
2 CH 5
E 3 ‘
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' RI

I

I
¥ C235

. ,cH3
-(cu2)3C-CH2’I i =

CH3 i 1
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* A solution of ammonia in tetrahydrofuran was used as

starting material.

** Methyl 6—aminohexanoate 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 l§3—acetoxy—I%-(ll—acetoxyundecyl)oestr—4—
ene—3—one, prepared as described in the 5th paragraph of

Example 1, was hydrolysed to the corresponding 11-

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 undecanoic acid was aromatised as

described in the 6th paragraph of Example l, 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-

(lfi3—acetoxy—3—hydroxyoestra-1,3,S(lO)-trien-7&-

yl)undecanoic acid.

Example 3

The process described in Example 1 was repeated

except that the appropriate (l;5—acetoxy-3—hydroxy-oestra—

1,3,5—(l0)trien—7d-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:-

The initial compounds obtained are (125-acetoxy—

3-isobutyloxycarbonyloestra-1,3,5(10)-trien—1i-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-(155-acetoxy—3-hydroxy-oestra-1,3,S(10)—
trien-7%-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 11-

bromoundecanol. The Grignard reagent from this was

reacted with 6—dehydro—l9-nortestosterone, and the

sequence of reactions described in the succeeding five ~

paragraphs of Example 1 was repeated. There was thus Z

obtained lag-acetoxy-3—benzoyloxy-7d-(3-hydroxypropyl)- ‘
oestra-l,3,5(10)-triene.

Pyridinium chlorochromate (0.427 g.) was added

to a stirred solution of this oestratriene (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—benzoyloxyoestra—l,3,5(lO)-trien-IX-
yl)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 dissolved 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 aqueous 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-(1Z6—acetoxy—3—hydroxyoestra-

1,3,5-(lO)—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)r , (9—carboxynonyl)- or (l1—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-butyl-8-(3,l35—dihydroxy—

oestra-1,3,5(10)—trien—Zx-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-(3,123-dihydroxyoestra—l,3,5(l0)—

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;
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n—hepty1 ‘

n—butyl

n—pentyl

ethyl

n—butyl

methyl

 
Example 5

10

The process described in Example 1 was

repeated except that either 3, 173-dihydroxyoestra—

1,3,5(10)—trien-7&—y1)pent—2—enoic acid or 3,115-

dihydroxyoestra—l,3,5(10)-trien—7&-y1)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

 
Z \
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2

n—hepty1

n-hexyl

n-hexyl

n—hexyl

n-hexyl

The pentenoic and pentanoic acids used as

starting materials were obtained as follows:-

Sodium hydride (0.069 g.) was added to a

5 stirred solution of triethylphosphonoacetate (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-(17fl—acetoxy—3-

benzoyloxyoestra-1,3,5(10)-trien—7x -y1)propionaldehyde

10 (Example 3, second paragraph relating to preparation of

starting materials, 0.25 g.) in tetrahydrofuran (5 mi.)
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was added and the mixture was stirred 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,S(lO—trien—7&—yl)pent-

2—enoate. Part of this was hydrolysed to the

corresponding pent—2—enoic acid with aqueous sodium

hydroxide solution for use as one starting materia1,and

part of it was hydrogenated by a similar process to that

described in Example 4, and the ethyl 5—(l@6-acetoxy—3-

benzoyloxyoestra-1,3,S-(10)—trien-7&—yl)pentanoate thus

obtained was hydrolysed to the corresponding

dihydroxypentanoic 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 1-methylpyrrolidin-2-one (S 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

equal volumes of ice and concentrated aqueous

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

chloroformate (2.5 ml.) were successively added to a

stirred solution of the 4-(§fbenzyloxycarbonyl—§—

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 aqueous

sodium bicarbonate solution and saturated aqueous sodium

chloride solution, dried and evaporated to dryness.

A solution of the 4-(§—benzyloxycarbonyl-g-

methylamino)—§—n-hexylbutyramide thus obtained (6.6 g{)

in ethanol (100 ml.) was shaken with hydrogen in the

presence of a 10% palladium-on-charcoal catalyst

(0.6 g.) for 18 hours, filtered and evaporated to

dryness. There was thus obtained as residual oil §—n—

hexy1-4—methylaminobutyramide.

Nan-Hexyl—N-methyl-4—methylaminobutyramide

As above but using §—n—hexyl—§—methylamine in

place of n-hexylamine.

Glycine N-n-heptylamide

As above from glycine and benzyl chloroformate

(§—benzyloxycarbony1glycine has m.p. ll9—l21°C.), then

triethylamine, ethyl chloroformate and n—heptylamine.

Q-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

E-Methylmorpholine (0.028 ml.) and isobutyl

chloroformate (0.038 ml.) were successively added to a

stirred solution of 1l—(3—benzyloxy4lQ3—hydroxyoestra-
'1,3,S(10)-trien—fl$-yl)undec-l0—enoic acid (0.109 g.) in

tetrahydrofuran (3 ml.) which was cooled to -10°C. The
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mixture was stirred at —l0°C. for 30 minutes, §-methyl-

isobutylamine (0.05 ml.) was added and the mixture was

stirred at laboratory temperature for 2 hours.

Saturated aqueous 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

oily residue E-isobutyl—§-methyl-ll-(3-benzyloxy-133—

hydroxyoestravl,3,5(10)-trien—%K—yl)undec-lO—enamide.

A l0% palladium-on-charcoal 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 §—isobutyl-§—methyl—ll-(3,118-

dihydroxyoestra—l,3,S(10)-trien-7x-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—l9—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 aqueous 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 lfl3—acetoxy—7K—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 cooled, and saturated aqueous 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 lfl5-acetoxy—7d-

cyanooestra-1,3.5(l0)—trien-3—ol. Early fractions

eluted from the column contained lZ$—acetoxy—6—bromo—7x—

cyano—oestra-1,3,S(lO)-trien—3—ol which was used in

Example 22.

A stirred mixture of the above compound

(0.69 g.). benzyl bromide (0.29 ml.), potassium A

(O.3iS g.) and acetone (20 ml.) was heated

under reflux for 16 hours. cooled and filtered and the

carbonate

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 lfl4—acetoxy—3-

benzyloxy-7¢Fcyano-oestra-l,3,5(lO)—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 9-) in toluene

(10 ml.) and the mixture was stirred at laboratory
Methanol (2 ml.) and then

aqueous 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 (5 ml.). dried
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and evaporated to dryness. The residue was purified by

chromatography on a silica gel column using a 4:1 v/v

mikture.of toluene and ethyl acetate as eluant. fhere

was thus obtained 3-benzyloxy—1?3—hydroxyoestra-

1,3.5(l0)-triene-7x—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.

temperature for 1 hour and then evaporated to dryness

The mixture was stirred at laboratory

under reduced pressure, and the residue was shaken with

water (5 ml.) and diethyl ether (5 ml.). The aqueous

solution was separated, acidified to pH 3 with aqueous

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 ll:9 v/v mixture of toluene

and ethyl acetate as eluant. There was thus obtained

ll—(3—benzyloxy—lZg-hydroxyoestra—l,3,S(lO)—trien-7%-

yl)undec—lO-enoic acid.

Example 7

The process described in Example 6 was

repeated using the appropriate;u—(3—benzyloxy-123-

hydroxyoestra-1.3,5(10—trien-7x—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 oils the structures of which

were confirmed by proton magnetic resonance and mass

spectroscopy:-
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A R ; R §
g » . 2

’—(CH ) — ' — 1 H
_ 2 11 . n propy ; -
‘—(CH2)ll- n—butyl ' methyl
'_- ( CH2) 10- 1-methylbutyl E methyl
—(CH2)10- cyclopentyl E H
-(cn2)9— ' ll-I,lH,‘neptafluorobutyl methyl

-(CH2)8- n-hexyl methyl
—(CH2)6CH{CH3)- _ n—butyi . methyl
-(CH2)6CH(CH3)- ; n—heptyl ; H
-(CH ) - t—CH (CF ) CF ; H

2 7 . ~ 2 2 5 3 '

-(CH2)8CHFCH - 3 n—butyl 3 methy1*
‘ 2 I 1

* In 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—carboxy—8,8-

difluorononyytriphenylphosphonium bromide a molecule of
hydrogen fluoride is eliminated and the starting

material is the steroidal-W£—yl-3—fluoroundeca—2,10-

dienoic acid.
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The (9—carboxy—8,8-difluorononyl)triphenyl—

phosphonium bromide used as intermediate was obtained as

follows:-

A solution of 8—bromooctanoyl chloride

(1.2 g.) in methylene chloride (5 ml.) was added to a

stirred solution of 2,2-dimethyl-1,3-dioxane-4,6-dione

(0.72 g.) and pyridine (0.8 ml.) in methylene chloride

(20 ml.) which was kept 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 evaporated 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

-l0-bromo—3-oxodecanoate, b.p. l35—l44°C./l 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 aqueous 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 l0—bromo—3,3—difluorodecanoate, 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 pressure and there was thus obtained lO—bromo—

3,3-difluorodecanoic acid, b.p. 200°C./0.15 mm.Hg.

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 234



0138504

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

5 obtained as residual oil (9—carboxy—8.8—difluorononyl)-

triphenylphosphonium bromide which was used without

further purification.

"Example 8

§—Methy1morpho1ine (0.107 ml.) and isobutyl

10 chloroformate (0.133 ml.) were successively added to a

stirred solution of p-[4—(l??—hydroxy-3—methoxyoestra-
1,3,5(l0)-trien-7d—y1)but-1-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

15 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 ZN-

hydrochloric acid (10 ml.) was added and the mixture was

extracted three times with diethyl ether (20 ml. each

20 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

oil, E-n-hexy1—p-C4-(113—hydroxy—3—methoxyoestra—

1,3,5(l0)—trien-7X-yl)but—1—enyl]cinnamide, the

25 structure of which was confirmed by proton magnetic

resonance spectroscopy and mass spectroscopy.

Boron tribromide (0.5 ml.) was added to a

stirred solution of the above amide (0.12 g.) in

methylene chloride (10 ml.) which was cooled to —78°C.

30 under an atmosphere of argon, and the mixture was

allowed to warm up to —l0°C. and was kept at that

temperature for 4 hours. Saturated aqueous sodium

bicarbonate solution (10 ml.) was added, the mixture was

extracted three times with methylene chloride (15 ml.

35 each time) and the combined extracts were washed with

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 235



10

15

20

25

30

35

0138504

water, dried over magnesium sulphate and evaporated to

dryness. There was thus obtained. as an oil, p—[4—(3,l@6~

dihydroxyoestra—l,3,5(10)-trien-Wm—yl)but-1-enyl]—§-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 d

of Example 1 relating to the preparation of starting

materials was repeated except that dimethyl—t-butylsilyl

chloride was reacted with 3-bromopropanol 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 l7fl-acetoxy—Wx—(3-acetoxypropyl)-oestra-

l,3,5(l0)-trien—3—ol.

Methyl iodide (6 ml.) and potassium carbonate

(6g.) were added to a stirred solution of the above

diacetate (S 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.? g.)

in methanol (50 ml.) was cooled 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-7x-(3-

hydroxypropyl)—3—methoxyoestra—l,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 9385) using

a 9:1 v/v mixture of toluene and ethyl acetate as

eluant. There was thus obtained 3-(lfi3—acetoxy—3—

'methoxyoestra-l,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 cooled to 0°C. under an atmosphere of argon.

After 10 minutes the mixture was cooled to —78°C. and a

solution of ethyl E-(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

added dropwise.

ml.) was

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 l6 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 dryness. 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-[4-

(115—acetoxy-3-methoxyoestra—1.3.5(10)-trien‘7“’Y1)bUt‘
l—enyl]cinnamate.

Aqueous 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, acidified with

aqueous 2N:hydrochloric 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—(116-hydroxy—3—

methoxyoestra-1,3,5(lO)—trien-I-yl)but—l-enyljcinnamic

acid.

Example 9

A solution of pfC4—(4-(3,l?9-dihydroXyoestra-

1,3,5(l0)-trien—7d—yl}but—1—enyl]—§-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 (0.01 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—(3,136-dihydroxyoestra—l,3,S(lO)—trien—7u-

ylJbutyl]phenyl—§—n—hexylpropionamide, the structure of

which was confined by proton magnetic 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:—
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n—buty1

n-butyl

n-pentyl

n-hexyl

-CH2CF2CF2CP3

—CH2CF2Cl

 
Examgle 11

The process described in Example 8 was

repeated using the appropriate amine and the appropriate

w—(1]6—hydroxy—3—methoxyoestra—l,3,5(l0)—trien—7x—
yl)a1k—1—eny1cinnamic 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 proton

magnetic resonance and mass spectroscopy:-
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   Position in .l

benzene ringf :

2 2 3 n-hexyl H p N
-(CH2)2— meta :~CH=CH—; n—hexyl H

i-(ca2)4— para i—cH=cH—§ n+buty1 H ‘
-(CH2)4- para ;-CH=CH—§ n-butyl methylé
—(CH2)4— para - n-pentyl H E
—(CH2)4— para — n—hexyl H ;
—(CH2)4- ortho - I n-hexyl H
 

3

The steroidal starting material wherein A

is —(CH2)4— 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—bromopropanol. The phosphonate intermediates were

prepared from the appropriate ethyl bromomethylcinnamate

or ethyl bromomethylbenzoate and triethylphosphite.

Example l2

The hydrogenation described in Example 9 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 oils the structures "

of which were confirmed by proton magnetic resonance and

mass spectroscopy:—

 4- ' 1 L

._ A3__///‘ >,/VV/‘i—CONR R
#1 p ‘

\=/
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 Position in
:

¥

I benzene rin

|I

  
I 2 4

~(CH ) -3 ara -CH CH — -but 1 H~

; 2 6 P ' 2 2 I n Y
r(CH2)6-' para ‘ -CH2CH2-1 n-butyl methyl!

(CH2)6— para ; — ! n—pentyl H
(CH2)6—' para A — E n-hexyl 1 H
(CH ) — T ortho I - 3 n—hexy1 ‘ H

2 6 i E
 

Example 13

The process described in Example 8 was

repeated using p—[2-(3—benzyloxy—l3€—hydroxyoestra-

1,3.5(10)-trien—7&-yl)ethenyllcinnamic acid and n-

octylamine as starting materials. There was thus

obtained, as an oil E—[2-(3-benzyloxy—1@4~hydroxyoestra-

1,3,5(lO)—trien-7x—yl)ethenyl3—N-3—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 3-3-[2-(3.lZ£—dihydroxyoestra-

1,3.5(10)-trien—7X—y1)ethyl]pheny1—§—n-

octylpropionamide, the structure of which was confirmed

by proton magnetic resonance and mass spectroscopy.

The cinnamic acid used as starting material

was obtained from 3—benzy1oxy-lgs—hydroxyoestra-
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1,3,5(10)-trien—7x-carboxaldehyde (described in the

sixth paragraph of Example 6) and ethyl pg(diethyl—

phosphonylmethyl)cinnamate by a similar process to that

described in the sixth and seventh paragraphs of Example

8.

Example 14

Aqueous N—sodium hydroxide solution (0.15 ml.)

and benzoyl chloride (0.023 ml.) were successively added

at 0°C. to a stirred solution of §en—butyl—§—methyl—

ll—(3,l]§—dihydroxyoestra—l,3,S(lO)-trien—7x¥

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 aqueous sodium bicarbonate
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—butyl-§émethyl—l1—(3-

benzoyloxy—1y5—hydroxyoestra—l,3,5(lO)—trien—7K—

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-

_butyl—ll—(3,lfig-dihydroxyoestra—1,3,5(l0)-trien-7x—yl)-

§—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

with 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—butyl—ll—(3-butyryloxy-l§5—hydroxyoestra—l,3,5(lO)—

trien-W$—yl)—§—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

of 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,l7§—dihydroxyoestra-1,3,S(l0)—

trien-7%-yl)—§-methylundecanamide.

Example 16

Acetic anhydride (0.2 ml.) was added to a

stirred solution of §—n—butyl—ll—(3,l?3—dihydroxyoestra—

1,3,S(l0)4trien—7d—y1)—§—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 mixture 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

gen-butyl-ll-(3,l]fl—diacetoxyoestra—l,3,S(lO)—trien—7x—

yl)-E-methylundecanamide, 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 obtained as oils §-n—butyl-l1-[3,l?4—di-
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Q3~carboxypropionyl)oestra—1,3,5(lO)—trien—Zl—yl]—§—

methylundecanamide and §—n—butyl-ll-[lZQ—§g-
carboxypropionyl)—3—hydroxyoestra-1,3,5(10)—trien-fix-

yl]-§~methylundecanamide, which were separated one from

the other during the chromatographic purification

procedure, and the structures of which were confirmed as

above.

Examgle 17

Jones’ Reagent (8N-chromic acid solution;

0.15 ml.) was added to a stirred solution of §—n-butyl-

N—methy1—1l—(3,l§$;dihydroxyoestra—l,3.S(10)-trien—%i-
yl)-undecanamide (Example 2; 0.262 g.) in acetone (15

ml.) at 0°C., and after 15 minutes isopropanol (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'puriEied 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 §jn—butyl—§—

methyl-ll—(3-hydroxy—l7-oxooestra-l,3,S(l0)—trien-Ix-

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-butyl—§—

methyl-ll-(3—hydroxy-17-oxooestra—1,3,5(l0)—trien-7&-

yl)undecananamide (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—buty1-§—methyl—ll-

(lfikethynyl-3,l7}dihydroxyoestra-1,3,5(lO)-trien—WX -

yl)undecanamide as an oil, the structure of which was

confirmed by proton magnetic resonance and mass

spectroscopy.

Example 19

The process described in Example 1 was

repeated except that 1l—(l7¢wethynyl-3,l@6-

dihydroxyoestra-1,3,S(10)—trien—7d-yl)undecanoic acid

and §—methyl—lH,1H-heptafluorobutylamine were used as

starting materials. There was thus obtained 1l—(17d—

ethynyl-3,115-dihydroxyoestra-l,3,5(l0)-trien—7x—yl)—§—

(1H,1H-heptafluorobutyl)-§-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 1:1

v/v mixture of toluene and ethyl acetate was used as

eluant in the chromatographic purification. To a

solution of the ll-(3—hydroxy—l7-oxooestra—1,3,5(lO)-

trien-7¢—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 m1.,) acidified to pH 1 with aqueous 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-(lZ£—ethynylf3,l?€—dihydroxyoestra—l,3.5(l0)trien—%-
yl)undecanoic acid.

Example 20

‘ A stirred mixture of cupric acetate (0.027

g.), iodine (0.038 g.), N—n—butyl—§-methyl-ll-(3,135-
dihydroxyoestra-1,3,S(10)-trien—Zx—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 aqueous 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-butyl-§—methy1-l1—(3,12;-

dihydroxy-2—iodooestra-1,3,5(10)-trien—Zx-yl)undecanamide

(eluted first) and §fn—butyl-§—methy1—11—(3,lag-
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dihydroxy—4—iodooestra-l,3,S(10)-trien-7K-

yl)undecanamide (eluted second).

Examgle 21

‘The process described in the first two

paragraphs of Example 1 was repeated except that 11-

(1Z6—acetoxy-3—hydroxyoestra-l,3,5(l0),6—tetraen—7—

yllundecanoic acid and §—methy1-§-butylamine were used
as starting materials. There was thus obtained as an

oil g-n—butyl—§-methyl-ll-(3,l@5—dihydroxyoestra—

1,3,5(lO),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

ll-(1}3—acetoxy-3-oxo—oestra—4-en-7d-yl)undecanoic acid

(Examcle 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 three 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—(l@4—acetoxy-2,6—dibromo—3-oxooestr—4—en-7d—

yl)undecanoic 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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aqueous 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-(lfl5—acetoxy—3—

hydroxyoestra—l,3,S(l0),6—tetraen—7—yl)undecanoic acid.

Example 22

Butyl—lithium (0.8 ml. of a l.6 molar solution

in hexane) was added dropwise to a stirred solution of

[9-(g-n-butyl—§-methylcarbamoyl)nonyl]triphenyl-

phosphonium bromide (1.2 g.) in a mixture of dimethyl

sulphoxide (2 ml.) and tetrahydrofuran (18 m1.), a

solution of 3—benzyloxy—l;6-hydroxyoestra—1,3,5(l0).

6,8(9),l4(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 oil ll-(3-

benzyloxy—134-hydroxyoestra-l,3,5(10),6,8(9),l4(l5)—

hexaen—7—y1)-§—n—butyl-§-methy1undec—l0—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—butyl—§—methy1—ll—

(3.l@5-dihydroxyoestra—l,3,5(l0),6,8(9)—pentaen-7-

yl)undecanamide, 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 E-methyl—§—n—

butylamine (5.5. ml.) were successively added to a

stirred solution of l0-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 lO-bromo-E-n—butyl—§—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 dissolved 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—(E-n-butyl-E-methylcarbamoyl)nonyl]-

triphenylphosphonium bromide which was used without

further purification.

The steroidal carboxaldehyde used as starting

material was obtained as follows:-

126—Acetoxy-6—bromo—7x—cyanooestra—l,3,5(l0)—

trien—3—ol (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-S,6—dicyano—l,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 aqueous 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 125—acetoxy-3—benzyloxyoestra- '

l.3,5(lO},6,8(9),l4(15}—hexaene-7—carbonitri1e, which

was reduced to the corresponding 7—carboxaldehyde by a

similar process to that described in paragraph 6 of

Example 6. 7

Example 23

2,4-Bis—(p-methoxyphenyl)-l,3—dithia—2,4-

diphosphetane-2,4—disulphide (Lawesson’s Reagent:

0.375 g.) was added to a stirred solution of §-n—butyl-

ll-(3—methoxy-113-tetrahydropyranyloxyoestra-l,3.5(lO)—

trien—ZX—yl)undecanamide (0.25 g.) in xylene (14 ml.)

and the mixture was stirred and heated at l30°C. for 5

hours and then evaporated to dryness under reduced Z

pressure. The residue was dissolved 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 §—n-butyl-ll-(114-

hydroxy-3—methoxyoestra-1,3,S(lO)-trien-7d-

yl)thioundecanamide.

Boron tribromide (0.5 ml.) was added to a

stirred solution of the above thioamide (0.061 g.)in

methylene chloride (3 ml.) which was cooled 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-butyl—ll—(3,l@6-dihydroxyoestra-

1,3,5(l0)—trien-7&—yl)thioundecanamide, the structure of

which was confirmed by proton magnetic resonance and

mass spectroscopy»

The tetrahydropyranyloxy-undecanamide used as

starting material was obtained as follows:-

The procedure described in the third, fourth,

fifth and sixth paragraphs of Example 6 was repeated

except that methyl iodide was used in place of

benzylbromide in the fifth paragraph. There was thus

obtained 1??—hydroxy—3—methoxyoestra—1,3,S(l0)-trien-WK-

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 aqueous sodium bicarbonate solution

(5 ml.), dried and 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.

The 3—methoky—l35—tetrahydropyranyloxyoestra-

l,3,S(10)—trien-7d-carboxaldehyde 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 6, except that n-butylamine was.

used in place of §—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 114—acetoxy—3—benzoyloxy—7¢»(ll-

hydroxyundecyl)oestra-l,3,S{lO)—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 m1.), dried and

evaporated to dryness. A mixture of the ll-

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 oil 136-acetoxy-3-benzoyloxy—7d4(ll-

diethylaminoundecyl)oestra—l,3.5(10)-triene, the

structure of which was confirmed by proton magnetic

resonance and mass spectroscopy.

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 7d-(ll-

diethylaminoundecyl)oestra-l,3,5(l0)-triene-3,l}4—diol,

the structure or which was confirmed by proton magnetic

resonance and mass spectroscopy.

Example 25

A mixture of 115-acetoxy-3—benzoyloxy—7K-(ll-

methanesulphonyloxyundecyl)oestra—l.3,S(10)-triene

(Example 24; 0.1 g.) and saturated methanolic 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 l6
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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. Aqueous

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 aqueous N—hydrochloric acid and

extracted three times with ethyl acetate (10 ml. each

time). The combined extracts 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 E—[N—(3,l@5—

dihydroxyoestra-1,3.5(10)-trien—%x—yl)undecyl]— I

butyramide, the structure of which was confirmed by

proton magnetic resonance and mass spectroscopy.

Example 26 g

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)tripheny1phosphonium bromide.

The hydrogenation process descrihed in the second
paragraph of Example 6 was then repeated using the §—[9—

(3—benzyloxy—lflfl-hydroxyoestra—l,3,S(10)-trien—7X-
yl)non—8—enyl]hexanamide thus obtained as starting

material, and there was thus obtained as an oil §e[9~

(3.l@€—dihydroxyoestra-1,3,S(lO)-trien—7dé

yl)nonyl]hexanamide, 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 aqueous sodium bicarbonate

solution (5 ml.) was added, the ethereal layer was

separated and the aqueous 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 §-(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-

hexanamidooctyl)triphenylphosphonium bromide which was

used without further purification.

Example 27

The procedure described in the last paragraph

of Example 6 was repeated except that (7—§-

methylcarbamoylheptyl)triphenylphosphonium bromide

(prepared from 8—bromo—§-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 using the 9—(3-

benzyloxy—1Z5—hydroxyoestra-l,3,5(10)trien-7X-yl)-§-

methylnon—8-enamide thus obtained as starting material,

and there was thus obtained as an oil 9-(3,13H-
dihydroxyoestra-1,3,5(l0)—trien—7d-yl)-§-methyl-

nonanamide, the structure of which was confirmed by

proton magnetic resonance and mass spectroscopy.
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Example 28

A mixture of 9-(3,1@€—dihydroxyoestra—

l,3,5(10)—trien-7d-yl)—§-methylnonanamide (Example 27;

0.047 g.) and a molar solution of borane in

5 tetrahydrofuran (5 ml.) was heated under reflux for 2

hours, cooled and concentrated aqueous hydrochloric acid

(2 ml.) was added. The tetrahydrofuran was removed by

evaporation and the residue was basified with aqueous

5N—sodium hydroxide solution and extracted three times

10 with ethyl acetate (10 ml. each time). The combined

extracts were washed with water (2 ml.), dried and

evaporated to dryness. fhere was thus obtained as an

oil W-(9~methylamin0n0nyl)oestra-l,3,5(l0)-triene-3,173-

diol, the structure of which was confirmed by proton

15 magnetic resonance and mass spectroscopy.

Example 29

Hexanoyl chloride (0.5 ml.) was added to a

solution of 7%-(9-methylaminononyl)oestra—l,3,S(lO)—

trien-3,136-diol (Example 28: 0.03? g.) in pyridine
20 (5 ml.) and the mixture was kept at laboratory

temperature for 16 hours and then extracted with ethyl

acetate (20 ml.). The extract was washed successively

with aqueous 2N-hydrochloric acid (5 ml.), saturated

aqueous sodium bicarbonate solution (5 ml.) and water

25 (2ml.), dried and 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 §-[9-(3,l?5—

dihexanoyloxyoestra-l,3,5(lO)—trien—7X-yl)nonyl]—§—

30 methylhexanamide. A solution of this compound

(0.02? g.) in methanol (5 ml-) and aqueous 2N-sodium

hydroxide solution (2 m.) were stirred at laboratory

temperature for 16 hours and the mixture was then

extracted three times with ethyl acetate (10 ml. each

35 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 §—[9—(3,l@§—dihydroxyoestra-

1,3,S(10)—trien-7&—y1)nonyll—N-methylhexanamide, the

structure of which was confirmed by proton magnetic

resonance and mass spectroscopy.

Example 30

gemethylmorpholine (0.028 ml.) and isobutyl

chloroformate (0.038 ml.) were successively added to a

stirred solution of 14—(9—methylaminononyl)oestra-

1,3,5(lO)—trien-3,l7fl-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 §-[9—(3,l35—dihydroxyoestra—

l,3,5(10)-trien—%—yl)nonyl]-N—methylcarbamoate.
Example 31

The process described in Example 25 was

repeated except that l7fi-acetoxy -3-methoxy-74-(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 116-acetoxy group was removed by hydrolysis with

aqueous methanolic sodium hydroxide solution, and the 3-

methoxy group was converted to a hydroxy group with

boron tribromide by a similar process to that described

in the second paragraph of Example 8. There was thus

obtained gl-n—butyl—N3-[9—(3,l?3-dihydroxyoestra-

1,3,5(l0)-trien—7d—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-bromononanol 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 8.

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 l@5-
acetoxy—3—benzoy1oxy—Zx—(ll-

methanesulphonyloxyundecyl)oestra—l,3,S(l0)-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.). Aqueous 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

ywas 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 Ii-(ll-n-

butylthioundecyl)oestra-l,3,5(lO)—triene-3,136-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 74-(ll§n—

butylthioundecyl)oestra—1,3,5(l0)-triene—3,l?3—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 W-(ll-n-butylsulphinylundecyl)—

oestra-1,3,S(1O)Ftriene-3,l@3—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 fix-(ll-n-butylthioundecyl)oestra-

1,3,5(lO)—triene—3,l3fl-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 aqueous sodium bicarbonate solution and then

with water, dried and evaporated to dryness. There was

thus obtained as residual oil 7X-(ll—n-

butylsulphonylundecyl)oestra—l;3.5(10)—triene—3,l§5—
diol, the 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 $1-U)—methanesulphonyloxyalkyl)-steroidal

derivative as initial starting materials in the process

of Example 32. There were thus obtained as oils the

compounds described in the following table:-

MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 258



_58_ 0138504

 
6: S n-nonyl ‘
9: S n—hexyl E

9 s n-heptyl
9' S 4,4,5,5,5-pentafluoropentyl '

9: S g—ch1orophenyl

9 S g-chlorobenzyl I

9: S gfchlorophgnethyl i
.10: S n-pentyl 1

.10 s 4, 4, 4-trifluorobutyl

:10 S 4.4,5,5,5-pentafluoropentyl %
' 10 s 1 La, lH—heptafluorobutyl :

10 S gfchlorophenyl

10 S gfchlorophenyl

10 i S Egf1uoropheny1_

10 7 S g—bromophenyl

10 S g—chlorobenzy1

10 L S 2-chlorophenethyl

111 S 4,4,4-trifluorobutyl

6 S0 - n-nonyl

9 _ SO I n—hexyl

9 so 3 n-heptyl

: 9 So i 4,4,S,5,5—pentafluoropentyl
g 9 SO 1 g—chlorophenyL
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9 SO p—ch1orobenzyl

9 SO pfchlorophenethyl 5

10 SO n-pentyl

10 SO 4,4,4—trifluorobutyl '

10 SO 4,4,5,5,5-pentafluoropentyl

10 SO 1H,1H—heptafluorobutyl

10 SO B-chlorophenyl

10 SO p-fluorophenyl

10 SO p—bromophenyl

10 so p-chlorobenziyl

10 SO p—chlorophenethyl

11 SO 4,4,4-trifluorobutyl

9 S02 n-heptyl

10 S02 p—chlorobenzy1

10 S02 p-chlorophenethyl _

The WK-ha—methanesulphonyloxyalkyl)-steroidal

derivatives used as starting materials were obtained as

described in Example 24 from the corresponding Z+¢J-

hydroxyalkyl}-steroidal derivatives which in turn were

obtained as described in Example 1 using the appropriate

a)-(dimethyl-t-butylsilyloxy)alkyl 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-carboxybutyl)triphenylphosphonium

bromide. There was thus obtained as an oil E-heptyl-7-
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(3, 17/5—dihydroxyoestra—l , 3 , s ( 10)-trien-70¢-y1)hept—4—

enesulphonamide, the structure of which was confirmed by

proton magnetic resonance and mass spectroscopy. Both

the 3-benzoyl and l7—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:- I

Sodium iodide (1.1 g.) was added to a solution

of l.4—butanesultone (1.0 g.) in acetone (10 ml.) and

the mixture was heated under reflux for 1 hour, cooled

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

mixture 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 solution 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 (0.25-9.),

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-(§4heptylsulphamoyl)butyl]triphenylphosphonium
bromide.

Examgle 37

_ A solution of §—heptyl—7—(3,l?€—dihydroxy—
oestra—l.3,5(l0)-trien—7x-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 §-

heptyl—7—(3.l36~dihydroxyoestra—1,3,5(lO)—trien-7d-yl)-
heptanesulphonamide, the structure of which was

confirmed by proton magnetic resonance and mass

spectroscopy.

Examgle 38

n-Butyl—lithium (0.27 ml. of a 1.5 molar

solution in diethyl ether) was added to a stirred

solution of ll-(lZ4—acetoxy—3—hydroxyoestra-l.3,5(l0)—

trien-7%-yl)undecanoic acid (Example 2: 0.046 9.) in

tetrahydrofuran (1 ml.) and the mixture was stirred at

laboratory temperature for 2 hours. Saturated aqueous

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 evaporated 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

lS—(3,l@5—dihydroxyoestra—l,3,5(l0)—trien—7x—

yl)pentadecan-S—one, the structure or 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—(17fi—acetoxy—3-benzoyloxyoestra—l,3,S(l0)—

trien-7$—yl)propionaldehyde {Example 3: 0.2 g.) in

tetrahydrofuran (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—(lfi$—acetoxy-3-

benzoyloxyoestra—l,3,5(10)-trien—I£—yl)hexadec-3-en—S-

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-(133-acetoxy—3—

benzoyloxyoestra-1.3,5(10)—trien—7x—y1)hexadecan-S-one.

I The above compound was hydrolysed by a similar

process to that described in the second paragraph of

Example 1, and there was thus obtained l-(3,175-.
dihydroxyoestra—l,3,S(10)-trien—7x—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-butyl-§—methylcarbamoyl

pentyloxy)propylltriphenylphosphonium bromide and

3-benzy1oxy—l§$-hydroxyoestra—l,3,S(lO)—triene-7d-

carboxaldehyde (Example 6) as starting materials. There

was thus obtained after simultaneous hydrogenolysis and

hydrogenation. as an oil. 6—[4—(3,12$-dihydroxyoestra—
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1,3;S(10)—triene—7¥—yl)butoxy]-§—n—butyl-§-methy1hexan-
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—bromohexanoic acid

by reaction with oxalyl chloride and

§—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,

folloyed 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.

Examgle 41

VA mixture of Ii-(10-mesyloxydecyl)oestra—

1;3,5(10)-triene-3.17§—dio1 (0.07 g.) and §—methy1—

hexylamine (0.5 ml.) was heated at 75°C. for 2 hours and

the excess of §—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 triethylamine as eluant, and there was thus

obtained as an oil 1x—(lO—§—methylhexylaminodecyl)-

oestra—l,3,S(lO)—trien—3,lZ5—diol, the structure of
which was confirmed by proton magnetic resonance and

mass spectroscopy. 7

The process described above.was repeated using

§—methyl—4,4,5,S,6,6,6-heptafluorohexylamine or

§—methy1—E—chlorophenethylamine in place of

§—methy1hexylamine, and there were thus obtained

respectively 74-[lO—(§~methyl—4.4,5,5,6,6,6—heptaf1uoro—

hexylamino)decyl)— and ix-(10—§—methyl—E-chlorophen—

ethylaminodecyl)—oestra-1 , 3, s( 10)-v—trien-3 , 1%‘-diol .
The Z1-mesyloxydecyl-oestradiol used as

starting material was obtained from 3—benzy1oxy—l;§-
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hydroxyoestra-1,3,S(10)-triene—1i—carboxaldehyde

(described in Example 6) by reaction with

9-(dimethyl-t-butylsilyloxynonyl)triphenylphosphonium

bromide (prepared from 9—bromononanol, 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

hydrogenolysis of the 3-benzyloxy group.

Example 42

g—Chloroperbenzoic acid (0.02 g.) was added to

a solution of 7d-(10-§fimethylhexylaminodecyl)-

oestra—l,3.5(lO)—triene-3,l?6—diol (Example 41;
0.0479.) 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 aqueous 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 722:1

v/v/V mixture of ethyl acetate. methanol and

triethylamine as eluant. There was thus obtained as an

oil 7x—(10—§—methyl—§—hexylaminodecyl)oestra—l,3,5(l0)—

triene-3,1ZfiLdiol-E-oxide, the structure of which was

confirmed by proton magnetic resonance and mass

spectroscopy. '

The geoxides of WK-[lO—(§-methyl-

4,4,5,5,6,6,6-heptafluorohexylamino)decyl]— and WK-(10-

ggmethyl-p—chlorophenethylaminodecyl)oestra—l,3,5(lO)~

triene—3,l]4—diol (also described in Example 41) were

similarly obtained by oxidation with mfichlorobenzoic

acid.
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Example 43

The process described in Example 32 was

repeated using Ix-(7-mesyloxyheptyl)oestra~l,3,5(lO)-

triene-3,la6—dio1 (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—bromoethanol) as

starting materials. There was thus obtained as an oil

7d-[7—(2—n-pentylthioethoxy)hepty1]oestra—l,3,S(lO)-

triene—3,13G—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

7¢—[7-(2—n—pentylsulphinylethoxy)heptyl]oestra—

l,3,S(10)-triene—3,126-dioi.

Example 44

The process described in Example 32 was

repeated using Z$—(6—mesyloxyhexyl)oestra-l,3,5(10)—

triene—3,1?§—dio1 {obtained as described in Example 41

using initially 5—(dimethyl-t-butylsilyloxy)penty1—

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 oil Zx—[6-(3-n-pentylthiopropylthio)hexyl]—

oestra—1,3,5(l0)triene—3,l?G—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 %X—[6—(3—n—

pentylsulphinylpropylsulphinyl)hexyl]oestra-1,3,5(10)—

triene—3,l@5—dio1.
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Example 45

The process described in Example 1 was

repeated using g-methyl—n-butylamine and 3—[7-(3,l3§-
dihydroxyoestra—l,3,5(l0)—triene—fiA—yl)-

heptylthio]propionic acid as starting materials.

There was thus obtained as an oil 3—[7-(3,l@6—

dihydroxyoestra—l,3,5(10)-triene-Z1—yl)heptylthio]—

E-n—butyl—§-methylpropionamide. the structure of which

was confirmed by proton magnetic'resonance and mass

spectroscopy.

The propionic acid used as starting material

was obtained by the reaction of 7&-

(7—mesyloxyheptyl)oestra—l,3,S(l0)-triene-3,lzg-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 Z{—(l0-mesyloxydecyl)oestra—

1,3.5(lO)-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.).

and the solid residue, which consisted of butyl[l0-(3,

l@G-dihydroxyoestra—l.3.5(10)—triene—7xeyl)decy1}methyl-

phenylphosphonium iodide, was dissolved in a mixture of"

The mixture was filtered

tetrahydrofuran (6 ml.) and dimethyl sulphoxide (1 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 by 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—{l0—butyl-

phenylphosphinyldecyl)oestra-l,3,5(10)-triene-3,lZ6—diol
and a more polar substance Zx—(10—methylphenylphosphinyl-

decyl)oestra-l,3,S(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[l0—(3,l35—dihydroxyoestra—

l,3,5(10)—triene-7x-yl)decylJmethylphenylphosphonium

iodide (Example 46; 0.05 g.), tetrahydrofuran (5 ml.)

and aqueous 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 ix-(lO—butylmethylphosphinyldecyl)-

oestra—l,3,5(10)-triene—3,l}3—diol, the structure of
which was confirmed by proton magnetic resonance and

mass spectroscopy.
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What we claim is:—

1. ‘ A steroid derivative of the formu1a:—

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, 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:
3

wherein R 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 6 carbon atoms

which is preferably in thefl -configuration, or hydroxy

which is preferably in theofi-configuration;
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17
wherein either R (in the/§—configuration) is hydroxy

or alkanoyloxy, carboxyalkanogloxy or aroyloxy each of
(in thec£-

configuration) is hydrogen or alkyl, alkenyl or alkynyl

up to 10 carbon atoms; and R

each of up to 6 carbon atoms ;
17 27

or R and R

_ 18wherein R

together form oxo (=0);

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

1 11
-A —Y-A —

1 11

wherein A and A are each alkylene or alkenylene,

optionally fluorinated, having together a total of 2 to

13 carbon atoms and Y is -0-, -S-, —SO-, -SO2—, —CO-
or —NR- wherein R is hydrogen or alkyl of up to 3 carbon

atoms:
1

or A is alkylene or alkenylene, optionally
is a direct link or alkylene orI

al§enylene, optionally fluorinated, such that A‘ and
A together have a total of 1 to 12 carbon atoms, and

Y is -NRCO—, -CONR-, —COO-, -OCO— or phenylene wherein

R has thelmeaning stated above;
wherein R is hydrogen, or alkyl, alkenyl, cycloalkyl,

fluorinated. and A

halogenoalkyl, carboxyalkyl, alkoxycarbonylalkyl, aryl

or arylalkyl each of up to 10 carbon atoms, or

1

carbon atoms, or R is joined to R as defined

dialkylaminoalkyl wherein each alkgl is of up to 6

below:
2 2 12

and wherein X is —CONR -. -CSNRZE. -NR——CO—,
NR

12 12 H
‘NR-CS-, -NR-—CONR2-, —NR13—c—NR2—,

2

_sQ2NR - or -CO—:
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1 _ 2

or, when R is not hydrogen, is -0-, —NR -,2 2 1 12

—(NO)R -. -(PO)R —. —NR—CO0-; —NR—SO2-, -5-,
-50- or -§02—:
wherein R is hydrggen or alkyl of up to 6 carbon

and R

halogenoalkylene such that, with the adjacent nitrogen

atoms. or R together form alkylene or

atom, they form a heterocyclic ring of S to 7 ring

atoms. one of which atoms may be a second heterocyclic

atom selected from oxygen, sulphur and nitrogen;

wherein R12 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.

2. A steroid derivative as claimed in claim 1

which has the formula:- P’? 27K R
\.-

:_- *.F/“\\W
‘ ' 1__..__._-_J

.~‘/ ‘//'\~(-ii, A:
F ~_ H‘ .

HO . ~“\._ , //‘- 3 g‘ W i ‘A _- X — R
17 _ A 27 .

wherein R 1s7hydrox§7and R 15 hydrogen or
ethynyl, or R and R together form oxo;

wherein -A— is -(CH 1 —, wherein n is an integer
2!}

from 3 to 14, or —A— is:-

.7- ' "\_V..r_. \

\’_.'

2 m

wherein mlis an integer from 2 to 9 and p is O to 2:
wherein R is alkyl, fluoroalkyl or cycloalkyl each of

up to 10 carbon atoms. or phenyl. chlorophenyl or
2

benzyl. or is linked to R

wherein X is -CONR2_, _NRl2cO_, -3-‘ _SO_ or -50 ii
2

as stated below:
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wherein R is hydrogen or alkyl of up to 3 carbon
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.

3. A steroid derivative as claimed in claim 2

wherein the number of carbon
1 -

atoms in the two groups A and R adds up to between 12 -

hand 16 inclusive.

4. The compound gfn-butyl-§-methyl-,

§—2.2,3,3,4,4,4-heptafluorobutyl—§-methyl— or E, E-

(3-methylpentamethylene ) -1 1 —( 3 , 1 7,5? -dihydroxyoestra-

1,3.5(10)-trien-Zx—yl)undecamide:

§§n—butyl— or §-2.2,3,3,4,4,4-

heptafluorobutyl—3-g—[4-(3,lZ4—dihydroxyoestra-
1,3,5(10)—trien-7x—yl)butylJphenylpropionamide:

7¢r(lO-E-chlorophenylthiodecyl)-, Zx-(l0—2-

chlorophenylsulphinyldecyl)-.7Xr[9—(4.4,S,5,5—penta—

fluorosulphonylnonyl]-, 7d:[l0-(4,4,4-trifluorobutyl-

sulphinyl)decyl]- or 7¥—[l0—(g—chlorobenzylsulphinyl)—

decylloestra-1,3,5(lO)—triene- 3,l@€~diol; or

7xr(9—n—heptylsulphinylnonyl)oestra-1,3,5(lO)—

triene-3,126-diol.
S. A process for the manufacture of a steroid

derivative claimed in Claim 1, which comprises:

(a) when X has the formula -CONR2-, —CSNR2— or —SO2NR2—,
the reaction of a compound of the formula ST1-—A—Z1,

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 7x—linked steroid nucleus

which bears one or more protecting groups for functional
derivatives, and wherein Z is an activated group

derived from a carboxylic, thiocarboxylic or sulphonic

acid, with an amine of the formula HNRlR2
1 2 , wherein

R and R have the meanings stated in claim 1:
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or (b) when X has the formula —CO—, the reaction
of an acid of the formula ST —A—CO0H, wherein ST

and A have the meanings stated above, with an
1

organometallic compound of the formula R —M. wherein
1 .

R has the meaning stated above and M is a metal

group: 2
or (c) when X has the formula —S-, -0-, —NR - or

(P?)R2,2the reactionlof a compound of the formula
ST -A-Z , wherein ST and % have the meanings
stated above and wherein Z is a displaceable group,1 1

with a compound of the formula R SH. R OH,
1 2 1 2 _ l 2

HNR R or R R P-CGH5. wherein R and R have the

meanings stated above, whereafter a phosphonium salt is

hydrolysed to the phosphinyl compognd; 12
or (d) when X has the formula -NR CO-, —NR CS-,

NR22 .
l2 2_ 12 H 2 12

—NRl2CONR —, —NR~—-C-NR —,-NR coo- or
—NR SO -, the reaction of a compound of the formula

1 2 12 1 12

ST -A— NH3 , wherein ST . A and R have the

meanings stated above, with an acylating agent derived
from an acidiof the formula R COOH, R CSOH,
R OCOOH or R $0203; or, for the manufacture of a1

urea, with an isocyanate of the formula R NCO; or, for

the manufactgre 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 CH0

1 3

wherein ST and A have the meanings stated above,

with a triphenylphosphonium salt of the formula:—

1 4 +

R X-A ~CH2-P (Ph)3 Q
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wherein R , X and A have the meanings stated above

and wherein Q is an anion;

wherafter:

(i) any protecting group in ST1 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 —hydrocarbyi 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 ogtained frp? the
corresponding compound wherein R and/or R 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 (vig a steroid derivative wherein -X— is2

—CH2NR - or -NR CH2- may be obtained by the
reducgion of tge 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 -(N0)R2'

'30‘ Or 'S°é- may be obtained by the oxidation of the
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corresponding compound wherein X is —NR2- 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, Qhich comprises administering to said animal
an effective amount of at least one steroid derivative

as claimed in claim 1.

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 E1-linked steroid nucleus of the general

formula:--

 
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

atoms 8 and 9:

wherein the aromatic ring A may optionally bear one or

two haloggn or alkyl substituents;
wherein R is hydrogen or alkyl, alkanoyl,

alkoxycarbonyl, carboxyalkanoyl or aroyl each of up to

10 carbon atoms;
- 16

whereln R is hydrogen, alkyl of up to 6 carbon atoms

which is preferably in the/3 —configuration, or hydroxy

which is preferably in theo<—configuration;
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17

wherein either R (in theff-configuration) is hydroxy

or alkanoyloxy, carboxyalkanoggoxy or aroyloxy each of
(in the 0(-

configuration) is hydrogen or alkyl. alkenyl or alkynyl

up to 10 carbon atoms; and R

each of up to 6 carbon atoms ;
17 27

or R and R

. 18
wherein R

together form oxo (=0);

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

1 11
-A —Y-A -

1 11

wherein A and A are each alkylene or alkenylene,

optionally fluorinated, having together a total of 2 to

13 carbon atoms and Y is -0-, —s—, —S0—, —S0 —, -CO-
. 2

or -NR— wherein R is hydrogen or alkyl of up to 3 carbon

atoms:
or A is alkylene or alkenylene, optionally11

fluorinated, and A is a direct link or alkylene or
1

al§enylene, optionally fluorinated, such that A and
A together have a total of 1 to 12 carbon atoms, and

Y is -NRCO-, —CONR—, -COO—. —0CO- or phenylene wherein

R has thelmeaning 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 alkgl is of up to 61

carbon atoms. or R is joined to R as defined

below;
2 2 I 12

and wherein x is —CONR -, -csNR2§, —NR co—,
» NR

_NR12 12 2 12 N 2
cs—, -NR coma -, ~NR -C—NR -,

2

_SO2NR - or -CO-:
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1 2

or, when R is not hydrogen, is -0-, -NR ~,2 2 l2
-(NO)R -, -(PO)R -, -NR COO-: -NR SO —, —S—,

2

—SO- or -302-:
wherein R is hydrggen or alkyl of up toV6 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 I
22

and wherein R is hydrogen, cyano or nitro:

or a salt thereof when appropriate, characterised b :-

(a) when X has the formula —CONR2—, -CSNR2- or -SO2NR2-
the reaction of a compound of the formula STl—A—Z1,

wherein A has the meaning stated above, wherein
ST either has the same meaning as stated above

for ST, or is an equivalent Zfi-linked steroid nucleus

which bears one or more protecting groups for functionalV 1

derivatives, and wherein Z is an activated group

derived from a carboxylic, thiocarboxylic or sulphonic
1 2

agid, wigh an amine of the formula HNR R , wherein
R and R have the meanings stated above;

or (b) when X has the formula —CO-, the reaction
of an acid of the formula ST -A—CO0H, wherein ST

and A have the meanings stated above. with an
- 1

oiganometallic compound of the formula R -M. wherein
R has the meaning stated above and M is a metal

group; 7 2
or (c) when X has the formula -8-, -0-, —NR — or

(po)R2, the reaction of a compound of the formula’
1 2 . 1 _

ST -A-Z , wherein ST and A have the meanings
2 . .

stated above and wherein Z 13 a d15P1aCeab1e QIOUP.
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1 1

with 3 compound of the formula R SH, RZOH,
HNR R or R1R2P-C6H5. wherein R and R have the
meanings stated above. whereafter a phosphonium salt is

hydrolysed to the phosphinyl compound;
12 12

or (d) when X has the formula -NR CO-, —NR CS-,

NR22
12 2 12 “ 2 12

-NR CONR -, —NR —C—NR —,-NR coo- or
12

-NR 80 -, the reaction of a compound of the formula
1 2 12 l 12

ST —A— NHR , wherein ST , A and R have the

meanings stated above. with an acylating agent derived

from an acidlof the formula R COOH, R CSOH,
R OCOOH or R SO2OH; or, for the manufacture of a
urea,-with an isocyanate of the formula R NCO; or, for

the manufictgre 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 CH0

1 3

wherein ST and A have the meanings stated above,

with a triphenylphosphonium salt of the formula!-

1 4 +

R X-A —CH2—P (Ph)3 Q
1 4

wherein R , X and A have the meanings stated above

and wherein Q is an anion;

wherafter: .

(i) any protecting group in ST1 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
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—hydroxy—l7 -hydrocarbyl stegoid derivative (that is,a
is alky1.~alkeny1 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'Rl7 are 1

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— is2

—CH2NR ~ or —NR CH2- may be obtained by the
reducgion of tge corresponding compound wherein -X- is
—CONR — or —NR CO—: V

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—methoxypheny1)-1,3-dithia-2.4-

diphosphetane-2,4—disu1phide:

or (viii) a steroid derivative wherein X is -(NO)R2,

-50- or -SO2— may be obtained by the oxidation of the
corresponding compound wherein X is —NR2— or -S-.

2. A process as claimed in claim 1 for the

manufacture of a steroid derivative of the formula

ST—A—X-R1 wherein ST has the formula:-

F37 M 27
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17 2?

wherein R i§7hydrox¥7and R is hydrogen or
ethynyl, or R and R together form oxo:

wherein -A— is -(CH2) -, wherein n is an integerV n

from 3 to 14, or —A— is:-

(CH2)m
wherein mlis an integer from 2 to'9 and p is O to 2;
wherein R is alkyl, fluoroalkyl or cycloalkyl each of

up to 10 carbon atoms, orzphenyl. chlorophenyl or
benzyl, or is linkgd to Rlzas stated below;
wherein Xzis -CONR -, -NR CO—, -S—, -50- or -802-
wherein R is hydrogen or alkyl of up to 3 carbon
atoms or together with R fggms alkylene of 5 or 6
carbon atoms, and wherein R is hydrogen or alkyl of

I

up to 3 carbon atoms, characterised by:—

(a) when X has the formula —C0NR2—,

the reaction of a compound of the formula 5T1-A—Z1,

wherein A.has the meaning stated above, wherein
ST either has the same meaning as stated above

for ST, or is an equivalent Ix-linked steroid nucleus

which bears one or more prgtecting groups for functional
derivatives, and wherein Z is an activated group

derived frog 3 carboxyliclacid, gith an amine of the
formula HNR R . wherein R and R have the

meanings stated above:

or (b) when X has the formula —S-,

thf reagtion of a cogpound of the formula
ST -A-Z , wherein ST and % have the meanings
stated above and wherein Z is aldisplaceable group,
with a co?pound of the formula R SH,
wherein R has the meaning stated above;
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2 12
or (c) when X has the formula —NR CO-,

the reaction of a compound of the formula
1 12 1 12

ST —A— NHR , wherein STi, A and R have the

meanings stated above, with an acylating agent derived -
from an acid of the formula R COOH:

or3(d) when —%— is alkylene of the formula . fl
-A —CH2—CH2-A -, the reaction of a compound of the

formula:-J.
.—- A/9»

63ir.n ' ‘ 2 1 3
<55 ST —A CH0

1 3 2

wherein ST and A have the meanings stated above,

with a triphenylphosphonium salt of the formula:-

1 4 + -

R X-A -CH2—P (Ph)3 Q

wherein R1, X and A4 have the meanings stated above
and wherein Q ~ is an anion. followed by the

hydrogenation of the alkenylene group —A3—cH=cH—A4- thus
formed:

whereafter:

(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 -ethynyl steroid derivative:

or (iii) a steroid derivative wherein X is —SO- or_

—SO — may be obtained by the oxidation of the
2

corresponding compound wherein X is -S-.

SP32893/EP ' ' "”j
sc2o W_j
RPS/MJW: 27 Sep 84
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