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FORMULATION

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

5 70L—[9-(4,4,5 ,5 ,5 -pentafluoropentylsulphinyl)nonyl]oestra— l ,3 , 5( l 0)—triene-3 , l 7f5—diol, more

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

7a—[9-(4,4,5,5 ,5—pentafluoropentylsulphinyl)nonyl]oestra— l ,3 ,5(lO)—triene~3, l 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

15 antioestrogens. These are drugs that bind to and compete for oestrogen receptors (ER) present

in the nuclei of oestrogen-responsive tissue. Conventional nonsteroidal antioestrogens, such

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

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

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

 
20 The potential for nonsteroidal antioestrogens to display agonistic properties prompted 

the search for novel compounds that would bind ER with high affinity without activating any

of the normal 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

Is) L11
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 a1 1989,

Wakeling 1990a, 1990b, 1990c. W'akeling and Bowler 1987, 1988,

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

provided the first examples of compounds devoid of oestrogenic activity (Bowler et a1 1989).

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

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

activity and significantly increased antioestrogenic potency over other available
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antioestrogens. In vitro findings and early clinical experience with

705-[9-(4,4, 5 ,5 ,5 -pentafluoropentylsulphinyl)nonyl]o estra—l ,3 —5(1 0)—triene—3 ,17 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.

7a-[9-(4,4,5 ,5,5-Pentafluoropentylsulphinyl)nony1]oestra— 1,3 -5 ( l 0)-triene-3, l 7B—diol,
U!

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

used hereinafter. \Vhen 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 oestradi 01 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 70t~[9-(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra-

30 1,3,5(10)—triene-3,l7B-diol, which compound is specifically named in Claim 4. It is also

disclosed that the compounds of that invention may be provided for use in the form of a

pharmaceutical composition comprising a steroid derivative of the invention together with a
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pharmaceutically—acceptable diluent or carrier. It is stated therein that the composition can be

in a form suitable for oral or parenteral administration.

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

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

5 lipophilic molecule, even when compared with other steroidal compounds, and its aqueous

solubility is extremely low at around 10 ngml" (this is an estimate from a water/solvent

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

Currently there are a number of sustained release injectable steroidal formulations

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

10 wherein additional excipients may be present. Below in Table 1 are described a few

commercialised sustained release inj ectable 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.

20

 
25  
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Table 1 — OIL BASED LONG~ACTING INTRAMUSCULAR INJECTIONS

  
PRODUCT NAME STEROID DOSE TYPE COMP’. SOURCE QIL Bsz BgLQfi EQH DQSE DOSING

SUSTANON 100 Testosterone proprionate 30mg Androgen Organon ABPI Data Araehis 0.1rr11 1ml 3 weeks .
Testosterone 60mg Sheet

phenylproprionate Comp. 1999
Testosterone isoeaproate 60mg «

Testosterone deeanoate 100mg

PROLUTON Hydroxy progesterone 250mgrr11‘I Progestogen Sehering ABPI Data Castor 11p to 1 or 1 week
DEPOT hexanoate HC Sheet 46% 21111

Comp. 1 999

TOCOGESTAN Hydroxy progesterone 200mg Progestogen Theramax Diet. Vidal Ethyl *40% 2ml < lweek
errantate 1 999 oleate

Progesterone 50mg
a«Tocopher01 250mg

TROPHOBOLENE Estraprpnieate 1,3mg Mixed Theramax Diet. Vidal Olive 45% lml 15 to 30

Nandrolone undeeanoate 50mg 1997 days
Hydroxyprogesterone 80mg
heptanoate

NORISTERAT Norethisterone 200mg Contraceptive Schering ABPI Data Castor YES lml 8 weeks
oenanthoate HC Sheet

Comp. 1999

BENZO— Estradiol 5mg Estradiol Roussel Diet, Vidal Ame-his 1m] 1 week
GYNOESTRYL hexahydrobenzoate 1 998

PROGESTERONE Hydroxy progesterone 250mg1nl"I Progestogen Pharlon Diet. Vidal Castor YES 1 or 1 week.
-RETARD caproate 1999 2m]
GRAVIBINAN Estradiol 17—[3-valerate Srngml'1 Mixed Sehering Diet. Vidal Castor YES 1 or 1 ~ 2

Hydroxyprogesterone 250mgml‘] HC 1995 2m] weeks
eaproate
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PARABOLAN Trenbolone 76mg Androgen

DELESTROGEN Estradiol ZOmgml'l Estradiol
valerate 4On‘1gml'1

DELALUTIN l7—Hydroxy zsomgml" Progestrogen
progesterone

Bsz = benzylbenzoate BZOH = benzylalcohol EtOH

S % are W/V and * approximate as measured directly from a single sample

Negma

BMS

DMS

 

Dict. Vidal

1997

J .Phann. Castor 78%

Sci 58%

(1964)

53(8) 891
J.Pharmi

Sci.( 1964)

53(8) 891

Arachis

Castor YES

= ethanol Dict. Vidal : Dictionnaire Vidal

75 mg

20%

40%

YES

45mg

2%

2%

up to
2%

1.5ml 2 weeks
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described which comprises 50mg of fulvestrant, 400mg of benzyl alcohol and sufficient castor

oil to bring the solution to a volume of 1 m1. 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 numb er of different solvents.

Table 2 - SOLUBILITY OF FULVESTRANT

 
SOLVENT SOLUBILITY

(mng" at 25°C)

W’ater 0.001

Arachis oil 045

Sesame oil 0.58

Castor oil 20

Miglyol 810 3.06

Miglyol 812 2.72

Ethyl oleate 1.25

Benzyl benzoate 6.15

Isopropyl myristate 0.80

Span 85 (surfactant) 3.79

Ethanol >200

Benzyl Alcohol >200

10

As can be seen fulvestrant is significantly more soluble in castor oil than any of the

other oils tested. The greater solvating ability of castor 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 (Rifflcin 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 fonnulation to administer a dose

significantly high enough for human therapy.

Ul
Currently guidelines recommend that no more than Snils of liquid is injected

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

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

just castor oil, fulvestrant would need to be administered in at least 10ml of castor oil.

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

10 miscible with castor oil, may be used, such as an alcohol. With the addition ofhigh

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 mgrnl'] - 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 fiilvestrant is also lower

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

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

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

 
4—7%w/v, 4—6%w/v and most preferably at about 5%w/v) in a ricinoleate vehicle, a

pharmaceutically acceptable non-aqueous ester solvent, and a pharmaceutically acceptable

alcohol wherein the formulation is adapted for intramuscular administration and attaining a

therapeutically significant blood plasma fulvestrant concentration for at least 2 weeks.

25 Another feature of the invention is a pharmaceutical formulation comprising

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
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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%

(preferably at least 5% or ideally 10%) weight of a phannaceutically-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 KJrSmgirnl‘1 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 further illustration
3i

byggeigbtgapersvoium’7 ‘ lrnl bf’férfiiifiii: ’ i

20% 200mg

10% 100mg

5% 50mg

 
1% 1 0mg

 
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

fiilvestrant is at least 45mng'1 .

2. The total amount of fulvestrant in the formulation is 25 0mg, or more, and the total

volume of the formulation is 6ml, or less.

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

25 the formulation is 5—5.25m1.
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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 5ml dose is required it would be appreciated that an excess of up to 0.25rnl= preferably

up to 0.15mlwill 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% w/v, at least 13% w/v, at least 14% W/V, at least 15% W/v and,

10 preferably, at least 16% wfv. Preferred maximal concentrations ofpharrnaceutically—

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' 3-35%W/v, 4—35%W/V, 5—35%w/v, 5—32%W/v, 7—32%w/’v, 10-30%W/v, 12-

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

The pharmaceutically-acceptable alcohol may consist of one alcohol or a mixture of

two or more alcohols, preferably a mixture of two alcohols. Preferred phannaceutically—

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

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

ethanol and 10% W/v benzyl alcohol.

The phannaceutically—acceptable non—aqueous ester solvent may consist of one or a

mixture of two or more pharmaceutically—acceptable non-aqueous ester solvents, preferably

just one. A preferred pharmaceutically—acceptable non—aqueous ester solvent for parenteral

25 administration is selected from benzyl benzoate, ethyl oleate, isopropyl myristate,isopropyl

palmitate or a mixture of any thereof.

The ricinoleate vehicle should preferably be present in the formulation in a proportion

of at least 30% weight per volume of the formulation, ideally at least 40% or at least 50%

weight per volume of formulation.

30 It will be understood by the skilled person that the pharmaceutically—acceptable

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

described in the US, British, European and Japanese pharmacopoeias) and as such will contain
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some water and possibly other organic solvents, for example ethanol in the US Pharmacopeia

contains not less than 94.9% by volume and not more than 96.0% by volume of ethanol when

measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than

99.5% ethanol by volume when measured at 15.56°C.

5 Preferred concentrations of the pharmaceutically—acceptable non—aqueous ester solvent

present in any of the above formulations are; at least 5% WW, 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% WW. Preferred maximal

concentrations of the pharmaceutical ly—acceptable non-aqueous ester solvent are; 60% w/v or

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

25% w/v or less. A preferred concentration is 15% W/V. Preferred ranges of pharmaceutically—

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

from any minimum or maximum value described above and preferably are; 5—60%w/v, 7-

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

15 25%W/v, 12—25%W/v, 12~22%W/V, 12~20%W/V, 12—18%W/V, 13—17%W/v and ideally l4—

16%W/v. Preferably the ester solvent is benzyl benzo ate, most preferably at about 15%W/v.

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

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

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

 
 

20 Preferred combinations ofpharmaceutically-acceptable alcohol and pharmaceutically—

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

‘ Pharmaceutically-acceptable g Pharmaceutically-acceptable non-aqueous

alcohol(%W/v) ester (%W/v)

10-30 5—60, 7-55, 8—50, 10—50, 10—45, 10—40, 10—35, 10-

30,10—25, 12-25, 12—22, 12—20, 12—18, 13—17 and ‘

ideally 14—16.
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5-60, 7-55, 8-50, 1050,1045, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.

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

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

' 3-35, 4-35, 5-55, 5-32, 7-32, 10-30, 1.2-

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 pharnlacopoeial standards, as described above.

We have surplisingly 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 fom1 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 ‘40 labelled benzyl alcohol show that it dissipates

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

administration.

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

from the injection site.
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It is known that benzyl benzoate is metabolised by conjugation to glycine to form

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

Pharmacopoeia 32“(1 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.

U1
We have found that despite the rapid elimination of the additional solubilising

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

the formulation vehicle and the site of inj ection after inj ection of the formulation, extended

release at therapeutically significant levels of fulvestrant over an extended period can still

achieved by the formulation of the invention.

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

concentrations of at least 2.5 ngrnl'], ideally at least 3 ngml'l, at least 8.5 ngrnl'l, and up to 12

ngml'E 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

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 firrther 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 fulvestrant having a lower solubility in benzyl benzoate than in either alcohol or castor

oil.
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Table 3 

Table 3 - EFFECT OF BENZYL BENZOATE ON FULVESTRANT SOLUBlLITY IN CASTOR OIL AT 250C

% w/v ‘

Ethanol 5 5 10 10 10 10 15 15

(96%)

Benzyl 5 5 5 5 10 10 15 15

Alcohol

Benzyl 15 15 15 15

Benzoate

Castor Oil, to 100 tolOO to 100 to 100 to 100 to 100 to 100 to 100

Fulvestrant 27 36 46 54 45 65 76 102

Solubility

[mng1 ]
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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 ofthe alcohols.

E1123

5 Solubility comparisons of fulvestrant in oil based formulations with and Without
alcohols

Fulvestrant Solubility mg ml‘1 @ 25°C

10 Formulation (a) Complete vehicle Vehicle minus alcohols

Castor oil based 81.2 12.6

15 Miglyol 812—N based 86.8 1.7

Sesame seed/Castor oil (lzl) based 70.1 4.4

Sesame seed oil based 45.7 0.7

20 Arachis oil based 40.2 < 0.2

(a) Complete Vehicle Formulations comprised ethanol [96%](10%), benzyl alcohol (10%) and benzyl benzoate
25 ( 15%) made to volume with the stated oil. Excess fulvestrant was added to each solvent mixture and solubility

determined.
 

Effect of formulation on precipitation of fulvestrant at the injection site

30 Days

Formulation a 2 3 4 7 10 3 0 5 l

Formulation Fl 0 0 O 0 O 0 0
35 castor oil based

 

   
Formulation F2 1 l l 1 +1 +l—+ +++ ———:— 0

Miglyol 812-N based

4o Formulation F3 —— C 4+ ——+ +++ ++ —— +
sesame seed oil/castor
oil based

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

45 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

07
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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 vivo of the four formulations from the second part

of Table 4 and shows the effect of the fixed oil component on fulvestrant plasma profile over

5 five days following intramuscular administration in rabbits (data normalised to 50mg per 3kg;

mean given; number of animals per timepoint = 8: plasma samples assayed for fiilvestrant

content using lc—ms/ms detection following solvent extraction). As can be seen the castor oil

formulation showed a particularly even release profile with no evidence of precipitation of

fulvestrant at the injection site.

10 Therefore we present as a fiirther 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 volmne of formulation and sufficient amount of a ricinoleate vehicle, taking into account the 
addition of any fin’ther optional pharmaceutically—acceptable excipients, so as to prepare a

formulation of at least 45mgrnl“ of fulvestrant.

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

intramuscular injection, as defined above, for use in medical therapy. 
20 A fufiher 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 45mg1nl‘l of

fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a phannaceutically—

25 acceptable alcohol per volume of formulation, at least 1% (preferably at least 5% or ideally

10%) weight of a pharrnaceutically—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 fiilvestrant 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.

 
InnoPharma Exhibit 1006.0018



Z70635 ‘

-16-

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 endometiiosis.

In addition to fulvestrant another similar type of molecule is currently under clinical

investigation. SH-646 (1 l B-fluoro— 70t—(l4, 14,15 ,15, 1 5-pentafluoro-6—

methyl- 10—thia—6-azapentadecy1)estra— 1 ,3 ,5(10)-triene—3,l713—diol) is also putatively a

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

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

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

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

intra—muscular injection comprising 1 lB—fluoro- "Ion-(14,14,111 5,1 5-pentafluoro—6-

methyl—10—thia—6—azapentadecyl)estra—1,3,5(10)—triene—3,l7B-diol; 35% or less weight of a

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

phannaceutically—acceptable non-aqueous ester solvent miscible within a ricinoleate vehicle

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

formulation of at least 45mng'1 of llfi—fluoro— "for—(14,14,15,15,15-pentafluoro—6—
 

methyl— 1 O—thia—6—azapentadecy1)estra— 1,3 , 5(10)-triene—3, 17 B —dio 1.
 

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 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 10% weight per volume of ethanol

15% weight per volume ofbenzyl benzoate

250mg of fiilvestrant for each 5ml of finished formulation

and the remaining amount as castor oil  
InnoPharma Exhibit 1006.0020
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components Process

Fulvestrant STAGE 1: DISSOLUTION OF

Alcohol ’ ACTIVE AGENT

. ' ____> STAGE 3: MAKE TO

l
STAGE 4: STERILE FILTRATION

(0.2;111'1)
INTO BULK RECEIVING VESSEL

l
STAGE 5; STERILE (0.2m)
TN-UNE FILTRATION

Benzyi Alcohol 

STAGiéz 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 of a phannaceutically—acceptable alcohol per volume of

formulation, at least 1% weight of a pharmaceutically-acceptable non—aqueous ester solvent
U1

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

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

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

least 2 weeks.

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

fulvestrant concentration is attained for at least 4 weeks.

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

fulvestrant concentration is attained for 2 to 5 weeks.

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

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

formulation, at least 1% weight of a phannaceutically—acceptable non-aqueous ester solvent

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

 
ricinoleate vehicle so as to prepare a formulation of at least 45mgml‘1 of fulvestrant.

20

3. A pharmaceutical formulation as claimed in claim 1 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 phannaceutically—acceptable non-aqueous ester solvent.

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

a phannaceutically—acceptable non-aqueous ester solvent .
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9. A pharmaceutical formulation as claimed in claim 7 which contains 45% WW or less of

a phannaceutically-acceptable non—aqueous ester solvent.

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

a pharmaceutically-acceptable non-aqueous ester solvent.

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

of a phamiaceutically—acceptable non—aqueous ester solvent.

10

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

of a pharmaceutically—acceptable non—aqueous ester solvent.

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

13 of a phamiaceutically—acceptable non-aqueous ester solvent.

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

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

 
 

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

pharmaceutically—acceptable non-aqueous ester solvent is selected from benzyl benzo ate, ethyl

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

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

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

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

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

45mgml‘i .

m 0
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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

7oc—[9—(4,4, 5 ,5,5—pentafluoropentylsulphinyl)nonyl] oestra- l ,3,5( l O)-triene—3 ,17 B-diol, more

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

7a-[9—(4,4,5 75,5-pentafluoropentylsulphinyl)nonyl] oestra— l ,3 ,5(10)—t1iene—3, l7B-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 ' '- -

5 7a-[9—(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(10)-triene—3,17B-diol, more

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

7(1-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra—l ,3,5(1 0)-triene-3,1 7B—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. 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

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

3:; 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 nonnal 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 a1 1989,

Wakeling 1990a, 1990b, 19900. Wakeling and Bowler 1987, 1988.

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 7a position,

provided the first examples of compounds devoid of oestrogenic activity (Bowler et a1 1989).

30 One of these, 7(1—[9—(4,4,5,5,5-pentafluoropentyl sulphiny1)nonyl]oestra-1,3,5-(10)triene-

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

activity and significantly increased antioestrogenic potency over other available
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antioestrogens. In vitro findings and early clinical experience with

70t-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3-5(lO)-triene—3, 1 7B -diol have

promoted interest in the development of the drug as a therapeutic agent for oestrogen-

; dependent indications such as breast cancer and certain benign gynaecological conditions; ~

5 70L-[9—(4,4,5,5 ,5-Pentafluoropentylsulphinyl)nonyl]oestra- l,3-5(10)-triene—3, l7B-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 docs 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 70L-[9-(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—

30 1,3,5(10)—triene-3,17B-diol, Which compound is specifically named in Claim 4. It is also

disclosed that the compounds of that invention may be provided for use in the form of a

pharmaceutical composition comprising a steroid derivative of the invention together With a
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pharmaceutically-acceptable diluent or carrier. It is stated therein that the composition can be

in a form suitable for oral or parenteral administration.

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

'propeities which make formulation ofthese 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

cornmercialised 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.

20

 
25
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Table 1 - OIL BASED LONG-ACTING INTRAMUSCULAR INJECTIONS 1

     
PRODUCT NAME STEROID DOSE 1m COMP”. SOURCE 91]: Bsz BzOH E_t_Q_H_ DOSE DOSING

SUSTANON 100 Testosterone proprionate 30mg Androgen Organon ABPI Data Arachis 0.1m] lml 3 weeks

Testosterone 60mg Sheet

phenylproprionate Comp. 1999 _
Testosterone iSocaproate 60mg . -

Testosterone decanoate 100mg . ‘

PROLUTON Hydroxy progesterone 250mgml'I Progestogen Schering ABPI Data Castor up to ‘1 or 1 week
DEPOT hexanoate HC Sheet 46% J2ml

Comp.1999 ‘

TOCOGESTAN Hydroxy progesterone 200mg Progestogen Theramax Dict. Vidal Ethyl *40% Zml < lweek
enantate 1999 oleate ‘

Progesterone 50mg

0L~Tocopherol 250mg 1

TROPHOBOLENE Estrapronicate 1.3mg Mixed Theramax Dict. Vidal Olive 45% lml 15 to 30
Nandrolone undecanoate 50mg 1997 ‘ days

Hydroxyprogesterone 80mg ’

heptanoate

NORISTERAT Norethisterone 200mg Contraceptive Schering ‘ ABPI Data Castor YES ‘ lml 8 weeks
oenanthoate HC Sheet ;

Comp.1999

BENZO- Estradiol 5mg Estradiol Roussel Dict. Vidal Arachis lml 1 week

GYNOESTRYL hexahydrobenzoate 1998

PROGESTERONE Hydroxy progesterone 250mgm]" Progestogen Pharlon Dict. Vidal Castor YES 1 or 1 week .
-RETARD caproate 1999 ‘ 2ml
GRAVIBINAN Estradiol 17-B-valerate 5mgml‘l Mixed Schering Dict. Vidal Castor YES 1 or 1 - 2

Hydroxyprogesterone 250mgml'l HC 1995 2m] weeks
caproate ‘
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PARABOLAN Trenbolone 76mg Androgen Negma Diet. Vidal Arachis '75mg 45mg 1.5m] 2weeks
1997

DELESTROGEN Estradiol 20mgml'I Estradiol BMS J.Pharm. Castor 78% 20% 2%
valerate 40mgml" Sci 58% 40% 2%

(1964)

- ' 53(8) 891 i

DELALUTIN 17-Hydroxy 250mgml‘l Progestrogen DMS J.Pharm. Castor YES YES up to . M

progesterone ' Sci.(1964) 2% .53(8) 891

Bsz = benzylbenzoate BzOH = benzylalcohol EtOH = ethanol Dict. Vidal = Dictionnaire Vidal

5 % are w/v and * approximate as measured directly from a single sample
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described which comprises 50mg of fiilvestrant,‘400mg ofbenzyl alcohol and sufficient castor

oil to bring the solution to a volume of 1 m1. 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 fileestrant in a number of different solvents.

Table 2 - SOLUBILITY OF FULVESTRANT

 
 

 

SOLVENT SOLUBILITY

' (mgrnl" at 25°C)

Water 0.001

Arachis oil 0.45

Sesame oil 0.58

Castor oil 20

Miglyol 810 3.06

Miglyol 812 2.72

Ethyl oleate 1.25

Benzyl benzoate 6.15

Isopropyl myristate ' 0.80

Span 85 (surfactant) ‘ 3.79

Ethanol >200

Benzyl Alcohol >200 °

10

As can be seen fulvestrant is significantly more soluble in castor oil than any of the

other oils tested. The greater solvating ability of castor 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 (ijfkin et.a1. J.

15 Pharrn. 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. - v A r r ,

5 Currently guidelines recommend that no more than 5mls of liquid is injected

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

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

just castor oil, fulvestrant would need to be administered in at least 10ml of castor oil.

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

10 miscible with castor oil, may be used, such as an alcohol. With the addition of high

concentrations of an alcohol concentrations of >50mgml" of fulvestrant in a castor oil

formulation is achievable, thereby giving an injection volumes of <5ml - see Table 3 below.

We have surprisingly found that the introduction of a non-aqueous ester solvent which is

miscible in the castor oil and an alcohol surprisingly eases the solubilisation of fulvestrant into 
15 a concentration of at least 50 mng'1 — see Table 3 below. The finding is surprising since the

ii“iii?! solubility of fulvestrant in non-aqueous ester solvents - see Table 2 above — is significantly4in1mm..-1-
‘lift} 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 fonnulation1.

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

4-7%w/v, 4—6%w/'v and most preferably at about 5%w/v) in a ricinoleate vehicle, a

pharmaceutically acceptable non-aqueous ester solvent, and a pharmaceutically acceptable

alcohol wherein the formulation is adapted for intramuscular administration and attaining a

therapeutically significant blood plasma fulvestrant concentration for at least 2 weeks.

25 Another feature of the invention is a pharmaceutical formulation comprising

fulvestrant in which the formulation is adapted for intra—muscular injection into a human and '

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

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

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

InnoPharma Exhibit 1006.0040



Z70635 . ' ’
-8-

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

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks.

Further features of the invention include apharmaceuticalyformu-lation 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 45mgml'I of

10 fulvestrant.

For the avoidance of any doubt when using the term % weight per volume of

a
formulation for the constituents of the formulation we mean that Within a unit volume of the1.:l

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 further illustration 

 
Preferred pharmaceutical formulations of the invention are as described above

wherein:

20 1. The total volume of the formulation is 6m], or less, and the concentration of

fulvestrant is at least 45mng" .

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

volume of the formulation is 6ml, or less.

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

25 the formulation is 5—5.25rnl.
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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 0.15m] 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% w/v, at least 13% w/v, at least 14% w/v, at least 15% w/v and,

10 preferably, at least 16% w/v. Preferred maximal concentrations of pharmaceutically-

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

w/v' or less.. Preferred ranges of pharmaceutically—acceptab1e alcohol present in any of the

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

preferably are; 3-35%w/v, 4-35%w/v, 5—35%w/v, 5-32%w/v, 7-32%w/v, 10-30%w/v, 12-

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

The pharmaceutically—acceptable alcohol may consist of one alcohol or a mixture of

two or more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically—

acceptable alcohols for parenteral administration are ethanol, benzyl alcohol or a mixture of

both ethanol and benzyl alcohol, preferably the ethanol and benzyl alcohol are present in thetilin13333:{Ell“ii.”-
formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/v

N O

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-acceptab1e non—aqueous ester solvent for parenteral

25 administration is selected from benzyl benzoate, ethyl oleate, isopropyl myristate,isopropy1

palmitate or a mixture of any thereof.

The ricinoleate vehicle should preferably be present in the formulation in a proportion

of at least 30% weight per volume of the formulation, ideally at least 40% or at least 50%

weight per volume of formulation.

30 It will be understood by the skilled person that the pharmaceutically—acceptable

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

described in the US, British, European and Japanese pharmacopoeias) and as such will contain
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some water and possibly other organic solvents, for example ethanol in the US Pharmacopeia

contains not less than 94.9% by volume and not more than 96.0% by volume of ethanol when

measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than

99.5% ethanol by volume when measured at 15 .56°C.

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% w/v or less, 30% w/v or less and

25% w/v or less. A preferred concentration is 15% w/v. Preferred ranges of pharmaceutically—

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

from any minimum or maximum value described above and preferably are; 5—60%w/v, 7-

55%w/v, 8—50%w/v, 10-50%w/v, 10—45%w/v, 10-40%w/v, lU—35%w/v, 10—30%w/v, 10—

25%w/v, 12—25%w/V, 12—22%w/v, 12-20%w/V, 12-18%w/v, l3—17%w/v and ideally l4-

l6%w/v. Preferably the ester solvent is benzyl benzoate, most preferably at about 15%w/v.

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

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

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

Preferred combinations of pharmaceutically—acceptable alcohol and pharmaceutically—

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

Pharmaceutically-acceptable non-aqueousPharmaceutically-acceptable

alcohol(%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

7 p 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%

 
um“liifl‘im..... 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-mirscular 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

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. _

5 We have found that despite the rapid elimination of the additional solubilising

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

the formulation vehicle and the site of injection after injection of the formulation, extended

release at therapeutically significant levels of fulvestrant over an extended period can still

achieved by the formulation of the invention.

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

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

ngml'l of fulvestrant are achieved in the patient. Preferably blood plasma levels should be less

than 15 ngml“.

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

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

preferred feature extended release is achieved for 36 days. Preferably extended release of

fulvestrant is for at least 2— 5 weeks and more preferably for the following periods (weeks)

2.5-5, 2.5—4, 3-4, 3.5-4 and most preferably for at least about 4 weeks.

It will be understood that the attendant physician may wish to administer the 
20 intramuscular injection as a divided dose, Le. a 5ml formulation is sequentially administered

in two separate injections of 25ml, 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 afier injection at the injection site.

Table 3 shows the solubility of fulvestrant in a castor oil vehicle additionally

25 containing alcohols ethanol and benzyl alcohol with or without benzyl benzoate. The results

clearly show the positive effect of benzyl benzoate on fulvestrant solubility in castor oil,

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

oil.

30
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Table 3 - EFFECT OF BENZYL BENZOATE ON FULVESTRANT SOLUBILITY IN CASTOR OIL AT 250C

to 100

27

15

tolOO

36

10

to 100

46

0/o W/V

10

15

to 100

54

10

10

to 100

45

10

10

15

to 100

65

15

15

to 100

76

15

15

15

to 100

102
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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 ' "‘ ’ ' ' ‘ ‘

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

Fulvestrant Solubility mg mr1 @ 25°C

10 Formulation (a) Complete vehicle Vehicle minus alcohols

Castor oil based 81.2 12.6

15 Miglyol 812-N based 86.8 1.7

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

Sesame seed oil based 45.7 0.7

20 Arachis oil based 40.2 < 0.2 
EF

(a) Complete Vehicle Formulations comprised ethanol [96%](10%), benzyl alcohol (10%) and benzyl benzoate
25 (15%) made to volume with the stated oil. Excess fiilvestrant was added to each solvent mixture and solubility

determined.

 
Effect of formulation on precipitation of fulvestrant at the injection site

30 Days

Formulation “ 2 3 4 7 10 3O 51

Formulation F1 0 O O 0 0 0 V 0
35 castor oil based

+++ +++ +++ +++ ++ 0Formulation F2 ++

Miglyol 812-‘N based

4o Formulation F3 + c ++ ++ +++ ++ + +
sesame seed oil/castor
oil based

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

45 a Formulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcohol (10%) and benzyl benzoate
(15%) made to volume with the stated oil.

b Mainly large needle shaped crystals
c Small needles and/0r 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 vivo of the four formulations from the second part

of Table 4- and shows the effect of the fixed oil component on fulvestrant plasmaprofile 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 45mng‘1 of fulvestrant.

A further feature of the invention is a pharmaceutical formulationadapted 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 45mng‘1 of

fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a pharrnaceutically—

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 miseible in a

ricinoleate vehicle per volume of formulation.

Preferably 5ml of the intramuscular injeCtion is administered.

A further feature of the invention is use of fulvestrant in the preparation of a

pharmaceutical formulation as describe hereinabove, for the treatment of a benign or

malignant disease of the breast or reproductive tract, preferably treating breast cancer.
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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 ofoestrogen-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 lB—fluoro- 70t—(14,14,15,15,15-pentafluoro—6—

methyl—lQ—thia-6—azapentadecyl)estra-1,3,5(10)-triene-3,17B-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 with fulvestrant similar physical

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

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

intramuscular injection comprising llB-fluoro— 70L-(l4,14,15,15,l5-pentafluoro-6—

methyl—l0—thia-6-azapentadecyl)estra-l,3,5(10)-triene-3,1 7B—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'l of 1 lB-fluoro- 70t-(l4,l4,15,15,15-pentafluoro—6-

methyl- 10—thia—6—azapentadecyl)estra—1,3,5(10)—t1iene-3,17B-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 prbcessflow diagram below ' ' -- ' r 7 ~ 7 — _ a, _ ,.

Quantities of each component of the fonnulation 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 of benzyl benzoate

250mg of fulvestrant for each 5ml of finished formulation

and the remaining amount as castor oil

  
 

.==i'

11.33
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components Process

Fuivestrant , . A 7 7 7 STAGE lgDISSQLUTl‘ONVQF
Alcohol ——‘> ACTIVE AGENT

Benzyl Benzoate __> STAGE 2: MIX

.1 STAGE 3: MAKE Towacm

4r
STAGE 4: STERJLE FILTRATION

(0.2pm)
INTO BULK RECEIVING VESSEL

¢
STAGE 5: STERILE (0.2m)
lN—LINE FILTRATION

Benzyl Alcohol 

STAGiG: ASEPTIC FILLING,
AND STOPPERING

STAGiI VISUAL
[NSF ECTION
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Claims

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

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

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

miscible in a ricinoleate vehi 1e per volume of formulation and a sufficient amount of a

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

therapeutically significant blo (1 plasma fulvestrant concentration of at least 2.5ngml‘1 for at

least 2 weeks.

 
10 2. A pharmaceutical formu ation as claimed i 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. 
ill?iii; 15 4. A pharmaceutical formulatio adapted for intra—muscular injection comprising

fulvestrant, 30% or less weight of a p armaceutically—acceptable alcohol per volume ofas:EVE ’
  

 
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
"3

ricinoleate vehicle so as to prepare a fo ulation of at least 45mng'1 of fulvestrant.

2O

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

less of a pharmaccritically-acceptable alco

ed in claim 5 which contains 20% w/v or less of6. A pharmaceutical formulation as clai

25 i a pharmaceutically-acceptable alcohol.

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

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

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

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

a pharmaceutically—accepta 1e non—aqueous ester solvent.

5 10. A pharmaceutical f0 ulation as claimed in claim 7 which contains 40% w/v or less of

a phannaceutically—acceptab e non-aqueous ester solvent.

11. A pharmaceutical f0 ulation as claimed in claim 7 which contains 35% w/v or less

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

10

 
14. A pharmaceutical f0 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

pharmaceutisally-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 1 to 15 wherein the

25 pharmaceutically-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 61111 .or less, and the concentration of fulvestrant is at least

45mgmrl .

30

A
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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 5.25ml.

20. A pharmaceutical formulation as claimed in any of claims 1-19 wherein the

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

10 formulation, 10% weight of benzyl alcoh l per volume of f0 ulation and 15% weight of

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

 
///21. A method of treating a benign or m 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.

/

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

all
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A B S T R A C T

TITLE: Formulation

a , The invention relates to anovelsustained releasepharmaceutical formulation adapted

5 for administration by injection containing the compound

7a—[9-(4,4,5,5,5-pentafluoropentylsu lphinyl)nonyl]oestra-1 ,3,5(10)-triene-3, 1 7B-diol, more

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

7oc-[9—(4,4,5 ,5,5-pentafluoropentylsulphinyl)nony1]oestra-1,3,5(lO)—triene-3,17[3—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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The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

7a-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-l,3,5(10)-triene-3,17B-diol, more

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

7a—[9-(4,4,5 ,5,5-pentafluoropentylsulphinyl)nonyl]oestra—l,3,5(10)-triene-3,17B-diol in

solution in a ricinoleate vehicle which additionally comprises at least one alcohol and benzyl

benzoate.

Oestrogen deprivation is fundamental to the treatment of many benign and malignant

diseases of the breast and reproductive tract. In premenopausal women, this is achieved by

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

postmenopausal women, by the use of aromatase inhibitors.

An alternative approach to oestrogen withdrawal is to antagonise oestrogens with

antioestrogens. These are drugs that bind to and compete for oestrogen receptors (ER) present

in the nuclei of oestrogen-responsive tissue. Conventional nonsteroidal antioestrogens, such

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

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

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

The potential for nonsteroidal antioestrogens to display agonistie properties prompted

the search for novel compounds that would bind ER with high affinity without activating any

of the nonnal transcriptional hormone responses and consequent manifestations of oestrogens.

Such molecules would be “pure” antioestrogens, clearly distinguished fi'om 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 a1 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).

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

3,17B-diol was selected for intensiVe study on the basis of its pure oestrogen antagonist
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activity and significantly increased antioestrogenic potency over other available

antioestrogens. In vitro findings and early clinical experience with

7on-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra- 1 ,3-5(lO)-triene-3, l7B-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.

7a-[9-(4,4,5 ,5 , 5-Pentafluoropentylsulphinyl)nonyl]oestra-l,3-5(10)-triene-3 , 1 7fi-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

__,, n-.. ._also.true-in-humans,_these-findings-could.becof.extreme_importance.clinically._Reduced.bone; a ,

density limits the duration of oestrogen-ablative treatment for endometriosis. Fulvestrant does

not block hypothalamic ER. Oestrogen ablation also causes or exacerbates hot flushes and

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

the blood-brain barrier.

European Patent Application No. 0 138 504 discloses that certain steroid derivatives

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

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

30 of the compound 70L-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-

l,3,5(10)-triene-3,l7fi-diol, which compound is specifically named in Claim 4. It is also
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disclosed that the compounds of that invention may be provided for use in the form of a

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

pharmaceutically—acceptable diluent or can-ier. 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‘I (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 are formulations use oil as a solvent and

wherein also additional excipients may be present. Below in Table 1 are described a few

commercialised sustained release injectable formulations.
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PRODUCT STEROID

NAME

SUSTANON 100

PROLUTON Hydroxy—

DEPOT progesterone
hexanoate

TOCOGESTAN

TROPHOBOLENE

NORISTERAT

BENZO-

GYNOES'I'RYL

PROGESTERONE

-RETARD

GRAVIBINAN

PARABOLAN

DELESTROGEN Estradiol

valerate

DELALUTIN l7-Hydroxy

progesterone

Bsz = benzylbenzoate BzOH = benzyla‘lcohol

i

Table 1 - OIL BASED LONG - ACTING INTRAMUSCULAR INJECTIONS

DOSE

20mg/ml

40mg/ml

250mg/
ml

 
l

‘1 TYPE

Androgen

l
l

t

i

f ProgestogenI
1
i
J

Progestogen
il

’ Mixed

Contraceptive
lyI
i
r

Estradiol

Progestogen
Mixed

‘ Androgen

Estrodiol

Progestrogen

COMPANY SOURCE

Organon

Shering HC

Theramax

Theramax

Schering
l 1C

Roussel

Pharlon

Schering
HC

Negma

BMS

DMS

EtOH = ethanol

ABPI Data

Sheet

Comp.
ABPI Data

Sheet

Comp.
Dict. Vidal

Dict. Vadal

ABPl Data

Sheet

Comp.
Dict. Vidal

Diet. Vidal

Dict. Vidal

Dict. Vidal

J.Pharm. Sci

(1964)

53(8) 891
J.Pharm.

Sci(1964)

53(8) 891

% are w/v and * are approximate as measured directly from a single sample 

OIL

Arachis

oil

Castor

oil

Ethyl
oleate

Olive oil

Castor

Oil

Arachis

Oil

Castor

Oil

Castor
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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 fiilvestrant in a number of different

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 of castor oil for steoidal compounds is known

and is attributed to the high number of hydroxy groups of riconoleic acid, which is the major

constituent of the fatty acids within the triglycerides present in castor oil - see (Riffkin et.al.

J. Pharm. Sci., (1964), 53, 891).
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However, even when using the best oil based solvent, castor oil, we have found that it

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 adminster a dose

significantly high enougth for human therapy.

Currently guidelines recommend that no more than 5mls of liquid is injected

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

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

15

20

25

30

ofalcoholspresent withinsuch—parenteral formulations:—— - —- -r ~r-- —-~ ~

just castor oil fulvestrant would need to be administered in at least 10ml ofcastor oil, far

exceeding the above guidelines, and would have to be administered as two seperate injections.

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

miscible with castor oil, may be used, such as an alcohol. With the addition of high

concentrations of an alcohol concentrations of >50mgml" of fulvestrant in a castor oil

formulation is achievable, thereby giving an injection volumes of <5ml - see Table 3 below.

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

preformance of the formulation. In Japan injectable formulations containing high

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

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 mng-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 fulvestrant in castor oil.

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

adapted for intra-muscular injection comprising fulvestrant, 25% or less weight of a

pharmaceutically—acceptable alcohol per volume of formulation, at least 10% weight of benzyl

benzoate per volume of formulation and a sufficient amount of a ricinoleate vehicle, taking
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into account the addition of any further optional pharamaceutically—acceptable excipients, so

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

Preferred pharmaceutical formulations of the invention are as described above

wherein.

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

fulvestrant is at least 45mgml-l .

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

volume of the formulation is Sml, or less.

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

the formulation is 5ml.

Preferred concentrations of a pharmaceutically-acceptable alcohol present in any of the

above formulations are; at least 10% w/v, 11% w/v, 12% w/v, 13% w/v, 14% w/v, 15% w/v

and, preferably, at least 16% w/v. Maximal concentrations of pharmaceutically-acceptable

alcohol present in the formulation are ; 22% w/v or less, 20% w/v or less and 18%w/v or less.

The pharmaceutically-acceptable alcohol may consist of one alcohol or a mixture of

two or more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically-

acceptable alsohols for parenteral administration are ethanol, benzyl alcohol or a mixture of

both ethanol and 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 pharmacopoeias) and as such will contain

some water and possibley other organic solvents, for example alcohol in the US Pharmacopeia

contains not less than 94.9% by volume and not more than 96.0% by volume of ethanol when

measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than

99.5% ethanol by volume when measured at 15.56°C.
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Preferred concentrations of benzyl benzoate present in any of the above formulations

are; at least 10% w/v, 11% w/v, 12% w/v, 13% w/v, 15% w/v, 16% w/v, 17% w/v, 18% w/v,

19% w/v and 20% w/v. Maximal concentrations ofbenzyl 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 pharmacopoeias).

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 fulvestrant

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

A- _ -V_. ___,_re1ease_profi1e-appearedrtosbe_controlled_by-the. extentofinflammation/irritationpresentat -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 14C labelled benzyl alcohol show that it dissipates

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

administration.

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

30 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"d edition page 1103, and, therefore, it is unlikely that the benzyl benzoate is

always prCSent 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 afier injection of the formulation, extended release at therapeutically significant

levels of fulvestrant over an extended period is still achieved.

By use of the term “therapeutically significant levels” we mean that blood plasma

concentrations of at least 2.5 ngml", idealy at least 3 ngml" and no more than 8.5 ngmlI 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 i: 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 phannaceutically-acceptable alcohol per volume of formulation, at least

10% weight ofbenzyl benzoate per volume of formulation and sufficient amount of a

Iicinoleate vehicle, taking into accoum the addition of any fiirther optional phannaceuticallyF

acceptable excipients, so as to prepare a formulation of at least 50mgml-‘ of fiilvestrant.

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

indications such as breast cancer and gynaecological conditions, such as endometn'osis.

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.

InnoPharma Exhibit 1006.0073



Ethanol

(96%)

Benzyl

Alcohol

Benzyl

Benzoate

Castor Oil

Fulvestrant

Solubility

[mgml" ]

The-

to 100

27

FE

15

to]00

36  
131119.!

YL BENZO TE ON LVEST N

10

to 100

46

0/0 W/V

10

15

to 100

54

10

10

to 100

45

U LIT

10

10

15

to 100

65

1791'66
CA OROIL T2°C

15

15

to 100

76

15

15

15

—0[—
to 100

102

InnoPharma Exhibit 1006.0074



99-1 54

-11-

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

5 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

10 pack to facilitate removal of the dose volume. The primary packs are overlaid with sterile

nitrogen, before aseptically sealing.

See also processflow diagram below

15 Quantities of each component of the formulation is choosen according to the required

formulation specification, examples are described above. For example quantities are added of

each component to prepare a formulation which contains

10% weight per volume of benzyl alcohol

20 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

Ingredients/Components Process

STAGE 1: DISSOLUTION 0F
ACTIVE AGENT

Benzyl Benzoate , STAGE 2: MIX

Fulvestrant

Alcohol —>

Benzyl Alcohol 

STAGE 3: MAKE TO
WEIGHT

I
STAGE 4: STERILE FILTRATION

(01pm)
INTO BULK RECEIVING VESSEL

I
STAGE 5: STERILE (0.2m)
lN-LINE FILTRATION

STAGiG: ASEPT1C FILLING,
AND STOPPERING

STAGtfi 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

5 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 further

optional pharamaceutically—acceptable excipients, so as to prepare a formulation of at least

45mgml" of fulvestrant.

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

a phannaceutically-acceptable alcohol.

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

a pharmaceutically-acceptable alcohol.

15

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

less of a pharmaceutically-acceptable alcohol.

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

20 w/v or less of benzyl benzoate.

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

50%w/v or less of benzyl benzoate.

25 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.

30

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 ofbenzyl benzoate.

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

5 w/v or less of benzyl benzoate.

10

15

20

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

4Smgml-' .

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.

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

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

15. An extended release pharmaceutical formulation adapted for intramuscular injection

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

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

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

optional pharmaceutically-acceptable excipients, so as to prepare a formulation of at least

SOmgml" 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

70L—[9-(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra-1 ,3 ,5(10)-triene-3 ,17B-diol, more

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

7(1-[9-(4,4,5 ,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(10)-triene-3 ,17B-diol in

solution in a ricinoleate vehicle which additionally comprises at least one alcohol and 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 fiinction through surgical, radiotherapeutic, or medical means, and, in

postmenopausal women, by the use of aromatase inhibitors.

An alternative approach to oestrogen withdrawal is to antagonise oestrogens with

antioestrogens. These are drugs that bind to and compete for oestrogen receptors (ER) present

in the nuclei of oestrogen-responsive tissue. Conventional nonsteroidal antioestrogens, such

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

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

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

The potential for nonsteroidal antioestrogens to display agonistic properties prompted the

search for novel compounds that would bind ER with high affinity without activating any of

the normal transcriptional hormone responses and consequent manifestations of oestrogens.

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

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

compounds are referred to as Estrogen Receptor-Downregulators (E.R.D.). The rationale for

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

Wakeling 19903, 1990b, 1990c. Wakeling and Bowler 1987, 1988.
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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, 70L-[9-(4,4,5,5,S-pentafluoropentyl sulphinyl)nonyl]oestra-1,3,5-(10)triene—

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

activity and significantly increased antioestrogenic potency over other available

antioestrogens. In vitro findings and early clinical experience with

7on-[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—l ,3—5(10)-triene-3, 1 7B—diol have

promoted interest in the development of the drug as a therapeutic agent for oestrogen-

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

70L—[9-(4,4,5 , 5,5-Pentafluoropentylsulphinyl)nonyl]oestra-1 ,3-5(lO)-triene-3,17B-diol, or ICI

182,780, has been allocated the international non-proprietary name fiilvestrant, which is used

hereinafter. When referring to fulvestrant we include pharmaceutically—acceptable salts

thereof and any possible solvates of either thereof.

Fulvestrant binds to ER with an affinity similar to that of oestradiol and completely blocks the

growth stimulatory action of oestradiol on human breast cancer cells in vitro; it is more potent

and more effective than tamoxifen in this respect. Fulvestrant blocks completely the

uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks the uterotrophic

activity of tamoxifen.

Because fulvestrant has none of the oestrogen-like stimulatory activity that is characteristic of

clinically available antioestrogens such as tamoxifen or toremifene, it may offer improved

therapeutic activity characterised by more rapid, complete, or longer-lasting tumour

regression; a lower incidence or rate of development of resistance to treatment; and a

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

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 7on-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-

1,3,5(10)-triene-3,17B—diol, which compound is specifically named in Claim 4. It is also

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

pharmaceutically-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 nng-1 (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 l are described a few

commercialised sustained release injectable formulations.
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PRODUCT NAME

SUSTANON [00

PROLUTON

DEPOT

TOCOGESTAN

TROPHOBOLENE

NORISTERAT

BENZO—

GYNOESTRYL

PROGESTERONE

-RETARD

GRAVIBTNAN

-4-

Table 1 - OIL BASED LONG-ACTING INTRAMUSCULAR INJECTIONS

STEROID

Testosterone proprionate
Testosterone

phenylproprionate

Testosterone isocaproate
Testosterone decanoate

Hydroxy progesterone
hexanoate

Hydroxy progesterone
enantate

Progesterone

a~Tocopherol

Estrapronicate
Nandrolone undecanoate

llydroxyprogesterone

heptanoate
Norethisterone

oenanthoate

Estradiol

hexahydrobenzoate

Hydroxy progesterone

caproate

Estradiol 17-[3-valerate

Hydroxyprogesterone

caproate

DOSE

30mg

60mg

60mg

100mg

250mgml~1

200mg

50mg

250mg

li3rng

50mg

80mg

200mg

5mg

250mgml'1

5mg

250m

ml’l

TYPE

Androgen

Progestogen

Progestogen

Mixed

Contraceptive

Estradiol

Progestogen

Mixed

COMP’. 

Organon

Schering
HC

Theramax

Theramax

Schering
HC

Roussel

Pharlon‘

Schering
HC

SOURCE 

ABPI Data

Sheet

Comp. 1999

ABPl Data

Sheet

Comp. 1 999
Diet. Vidal

I999

Dict. Vidal

1997

ABPI Data

Sheet

Comp. 1999
Diet. Vidal

1998

Dict. Vidal

I999

Dict. Vidal

1995

IL—_a—

Arachis

oil

Castor

oil

Ethyl
oleate

Olive

oil

Castor

Oil '

Arachis

Oil

Castor

Oil

Castor

Oil

Bsz U! NO 

Pl:

up to
46%

*40%

45%

YES

YES

YES

 DOSE DOSING

lml 3 weeks

1 or 1 week

2ml

2m] < lweek

lml l5 to 30

days

lml 8 weeks

lml 1 week

1 or 1 week ,

2ml

1 or 1 - 2

2m] weeks
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PARABOLAN Trenbolone 76mg Androgen Negma Dict. Vidal Arachis
1997 oil

DELESTROGEN Estradiol 20mg/ml 'Estradiol BMS J.Pharm. Castor 78%

_ valerate 40mg/ml Sci Oil 58%
(1964)

53(8) 891

DELALUTIN l7-Hydroxy 250mg/ml Progestrogen DMS J.Pharm. Castor YES

progesterone Sci.(l964) Oil

53(8) 891‘

Bsz = benzylbenzoate BzOH = benzylalcohol EtOH = ethanol Dict. Vidal = Di'clionnaire Vidal
5 % are w/v and * are approximate as measured directly from a single sample

75mg

20%

40%

YES

45mg

2%

2%

up to
2%

.

l.5ml 2 weeks
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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 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

Benzyl benzoate 6.15

lsopropyl 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 ricono1eic acid, which is the major

constituent of the fatty acids within the triglycerides present in castor oil - see (Riffldn et.al.

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

However, even when using the best oil based solvent, castor oil, we have found that it is not

possible to dissolve fulvestrant in an oil based solvent alone so as to achieve a high enough

concentration to dose a patient in a single injection and achieve a therapeutically significant

10 release rate. To achieve a therapeutically significant release rate the amount of fulvestrant

needed would require the formulation volume to be large, at least 10 ml. This requires the

doctor to inject an excessively large volume of formulation to administer a dose significantly

high enough for human therapy.

 
15 Currently guidelines recommend that no more than 5mls of liquid is injected intramuscularly

in a single injection. Pharmacologically active doses required for a 1 month long acting depot

formulation of fulvestrant is around 250mg. Therefore, when dissolved in just castor oil

fulvestrant would need to be administered in at least 10ml of castor oil, far exceeding the

above guidelines, and would have to be administered as two separate injections.

20

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

with castor oil, may be used, such as an alcohol. With the addition of high concentrations of

an alcohol concentrations of >50mgml-l of fulvestrant in a castor oil formulation is

achievable, thereby giving an injection volumes of <5ml - see Table 3 below.

25

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

performance of the formulation. In Japan injectable formulations containing high

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

are intolerant to ethanol. In addition within Muslin countries high ethanol containing

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

of alcohols present within such parenteral formulations.
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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-l 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—rnuscular injection comprising fulvestrant, 25% or less weight of a phannaceutically-

acceptable alcohol per volume of formulation, at least 10% weight of benzyl benzoate per

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

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

formulation of at least 45mgml-1 of fulvestrant.

Preferred pharmaceutical formulations of the invention are as described above wherein.

l. The total volume of the formulation is 5m], or less, and the concentration of

fulvestrant is at least 45mgml-l .

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

volume of the formulation is 5ml, or less.

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

the formulation is 5ml.

Preferred concentrations of a pharmaceutically-acceptable alcohol present in any of the above

formulations are; at least 10% w/v, at least 11% w/v, at least 12% w/v, at least 13% w/v, at

least 14% w/v, at least 15% w/v and, preferably, at least 16% w/v. Maximal concentrations

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

w/v or less and 18%w/v or less.
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The pharmaceutically-acceptable alcohol may consist of one alcohol or a mixture of two or

more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically-acceptable

alcohols for parenteral administration are ethanol, benzyl alcohol or a mixture of both ethanol

and benzyl alcohol, preferably the ethanol and benzyl alcohol are present in the formulation in

the same w/v amounts. Preferably the formulation alcohol contains 10% w/v ethanol and

10% w/v benzyl alcohol.

It will be understood by the skilled person that the pharmaceutically-acceptable alcohol will

be of a quality such that it will meet pharmacopoeial standards (such as are described in the

US, British, European and Japanese pharmacopoeias) and as such will contain some water and

possibly other organic solvents, for example alcohol in the US Pharmacopeia contains not less

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

15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than 99.5% ethanol by

volume when measured at 15.56°C.

Preferred concentrations of benzyl benzoate present in any of the above formulations are; at

least 10% w/v, at least 11% w/v, at least 12% w/v, at least 13% w/v, at least 15% w/v, at least

16% w/v, at least 17% w/v, at least 18% w/v, at least 19% w/v and at least 20% w/v.

Maximal concentrations of benzyl benzoate are; 60% w/v or less, 50%w/v or less, 45% w/v or

less, 40% w/v or less, 35% w/v or less, 30% w/v or less and 25% w/v or less. A preferred

concentration is 15% w/v.

It will be understood by the skilled person that the benzyl benzoate will be of a quality that it

will meet pharmacopoeial standards (such as described in the US, British, European and

Japanese pharmacopoeias).

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

(at least 50%, 60%, 70%, 80%, 90% or 95% w/v) of its composition as triglycerides of

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

standards, as described above.
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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 ofsolid particles.

The release profile appeared to be controlled by the extent of inflammation/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 14C labelled benzyl alcohol show that it dissipates

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

administration.

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

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“d 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 ngml-l, ideally at least 3 ngml-l and no more than 8.5 ngml-l of

fulvestrant are achieved in the patient.

5 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 i 4 days.

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

IO 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-l of fulvestrant. 

15

By the use of the term “optional pharmaceutically—acceptable excipients” we refer to possible

additional excipients commonly used in the formulation field including, for example, an

antioxidant preservative, a colorant or a surfactant. A preferred optional excipient is a

surfactant.

20

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

25 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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Table 3
 

Table 3 - EFFECT OF BENZYL BENZOATE ON FULVESTRANT SOLUBILITY IN CASTOR OIL AT 250C

to 100

27

15

tolOO

36

10

to 100

46

0/0 W/V

10

15

to 100

54

10

10

to 100

45

10

10

15

to 100

65

15

15

to 100

76

15

15

15

to 100

102
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In addition to fulvestrant another similar type of molecule is currently under clinical

investigation. SH-646 (1 lfi-fluoro- 70L-(14,14,15,15,15-pentafluoro-6-

methyl-10-thia-6—azapentadecyl)estra-l,3,5(10)-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
Ul

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

Formulation Example

10 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

15 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.

20 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
25

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

30 and the remaining amount as castor oil

I
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components Process

STAGE 1: DISSOLUTION OF
ACTIVE AGENT

STAGE 2: MIX

STAGEWAKETO

Fulvestrant

Aicohol "——>
Benzyl Alcohol 

WEIGHT

I
STAGE 4: STERILE FILTRATION

(0.2pm)
INTO BULK RECEIVING VESSEL

I
STAGE 5: STERILEI(0.2pm)
IN-LINE FILTRATION

STAGiG: ASEPTIC FILLING,
AND STOPPERING

STAGi7: VISUAL
INSPECTION
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Claims
 

1. A pharmaceutical fonnulation adapted for intra—muscular injection comprising

fulvestrant, 25% or less weight of a pharmaceutically-acceptablc alcohol per volume of

5 formulation, at least 10% weight of benzyl benzoate per volume of formulation and a '

[0

l5

20

25

30

sufficient amount of a ricinolcate 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 pharrnaceutically-acceptable alcohol.

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

a pharmaceutically-acceptable alcohol.

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

less of a pharmaceutically-acceptable alcohol.

.—

w/v or less of benzyl benzoate.

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

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

50%w/v or less of benzyl benzoate.

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

w/v or less of benzyl benzoate.

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

w/v or less of benzyl benzoate.

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

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

w/v or less of benzyl benzoate.

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

5 w/v or less of benzyl benzoate.

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

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

45mgml-| .

10

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

amount of fulvestrant in the formulation is 250mg, or more, and the total volume of the

formulation is 5ml, 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 5ml.

15. An extended release pharmaceutical formulation adapted for intramuscular injection

comprising fillvestrant, 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

50mng-1 of fulvestrant.
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Not Desin A lication $71OI$355 . +710 101/201

14. Total Effective Claims x $18239_

15.1ndeendentctatms manuss= x$801$4o
16. It fly groper multiple dependent claim (ignore improper) is present, $27OI$135 +270 104/204
Leave this linea if this is a reissue a lication

17. Surchare for filin Declaration/film fee late $130l$65
18. rwy FILING FEE ENCLOSED = $1272

- inal due date: Ali“ 20, 2004 ’

20. Petition is hereby made to extend the original due date to (1 mo) $110l$55 = 115/215
cover the date this response is filed for which the requisite fee (2mos) $3QOI$195 = 116/216
is attached (3mos) “go/$445 = 117/217

$1390l$695 = 118/218
 

21. If “non-Enlish" box 3 is X’d, add Rule 17 k rocessin

22. it “assinment” box 5 is X’d. add recordin
23. Petition Fee for

TOTAL FEE ENCLOSED =

 
Our Deposit Account No. 03:3975
Our Order No. 9901 2755137 *

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 filed hereafter, and which may be required
under Rules 16-18 (missing or insufficiencies only) now or hereafter relative to this application and the resulting Official document under Rule 20, or
credit any overpayment, to our Account/Order Nos. shown in the heading hereof for which purpose a duplicate copy of this sheet is attached.
This CHARGE STATEMENT does p_ot authorize charge of the issue fe_e 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 -3027
 

Tel: (202) 851-3000
Atty/Sec: DJB/mhn

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

Documentd PAT-105 10/00

InnoPharma Exhibit 1006.0105
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'TES PATENT AND TRADEMARK OFFICE  
COMMISSIONER FOR PATENTS

UNITED STATES PATENT AND TRADEMARK OFFICE
WHINGTON, D.C. 2023I

www,usptogov
APPLICATION NUMBER FILING/RECEIPT DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER

09/756,291 01/09/2001 John R. Evans PM 275507 PHM70635/US

CONFIRMATION N0. 5974

FORMALITIES LETTER

P”'Sb““’ W‘mmp LLF’ I IIIIIIIIHIIIIII||I|||I|I|IlIIIIIIII||I|||I|I|l||IIIIIIIII||I||||||III|||I||III|I|
' Intellectual Property Group —ocoooooooos7soezs'

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).

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

- $162 for 9 total claims over 20.

- $270 for multiple dependent claim Surcharge.

o The oath or declaration is missing.

. To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e)

of $130 for a non-small entity, must be submitted with the missing items identified in this letter.

0 The balance due by applicant is $ 1272. 8

  
  

N6
Customer Service Center

A copy of this notice MUST be returned with the reply. i
2
§

3
8‘.

5

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

‘ $333

InnoPharma Exhibit 1006.0106



 
Z70635/US

I=0R LtTlLlTYIDESIGN RULE ea (37 C. 1-63) ‘ 3 Plus s - \pr/pcr NATIONAL/P DECLARATION kND 90 OF ATTORNEY 5” FORM ' \
onuhNADGUBSTHUTasUPPLEMeNTAL FORPATENTAPPUCAHON

DECLARATIONS IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

As at below named inventor, I hereby declare that my residence. post office address and citizenship are as stated below next to my name. and I
believe i am the original. first and sole inventor Gt only one name Is listed below) or an original, first and joint inventor (If plural names are listed
below) of the subject matter which is claimed and tor which a patent is sought on the INVENTION EN'HTLED

FORMULATION

 
 

  

 

 

the specification of which (CHECK applicable was);
X A. C] is attached hereto.

BOXES) —) B. [I was filed on v as U.S. Application No.
-) -) C. [I was filed as PCT International Application No. PCTI I

    
 

and {if applicable to U.§. or PCT application) was amended on
I hereby state that l have reviewed and understand the contents of the above identified specification. including the claims. as amended by a .
above. I acknowledge the duty to disclose all information known to me to be material to patentability as defined in 37 C.F.Ft. 1.56. Except as "‘5"
loreigil priority benefits under 35 U.S.C. 119(a)-(d) or 36503) ol any loneign appfioation(s) tor patent or Inventor‘s certificate. or 385(8) at any PCT l’ » .
Apprrcation which designated at least one other country than the United States, listed below and have also identified below any loreign application for patent or lnventor’s
certificate. or PCT lntemational Application. tiled by me or my assignee disclosing the subied matter claimed in this application and having a filing date (1) before that or
the application on which priority ls claimed. or (2) it no priority claimed. before the filing date at this application:

PRIOR FORElGN APPLICATIONiS} 2w ____DalePale—Med
Number Countg DafiONTH/Year Filed open or Published or Granted Prlofity NOT Claimed

0000313. 7 GB 10 January 2000
0008837.7 GB 12 April 2000

It more prior foreign applicationsl X box at bottom and continue on attached gage.
Except as noted below. I hereby claim domestic priority benefit under 35 U.S.C. 119(e) or 120 and/or 3650:) at the indicated United States applications listed below and
PCT inlemational applications listed above or below and. it this is a continuation-impart (ClP ) application. insofar as the subiect matter disclosed and claimed in this
application is in addition to that cfisclosed in such prior applications. lackrtowledge the duty to disclose all inlorrnation known to me to be material to patentability as
defined in 37 C.F.Fl. 1 .56 which became available between the tiling date of each sudI prior application and the national or PCT intemationat filing date of thisapplication:

PRIOR U.S. PROVISIONAL, NONPROVISIONAL ANDIOR PCT APPIJCATIONlS) Status Priority; NOT Claimed
Application No. [series codelserial no.) DaylMONTH/Year Filed pendingl abandonedx patented

l hereby declare that all statements made herein of my own knowledge are true and that all statements made on inlomiation and beliel are believed to be true: and
tunher that these statements were made with the knowledge that wilttul lalse statements and the like so made are punishable by line or imprisonment. or both. under
Section 1001 at True 18 of the United States Code and that such willful lalse statements may jeopardize the validity of the application or any patent issued thereon.

And I hereby appoint Pillsbury Madison 8; Sutro LLP. Intellectual Property Group. 1l00 New York Avenue. N.W.. Ninth Floor. East Tower. Washington. D.C. WSlB.
telephone number (202) 861-3000 (to whom all oommunimtions are to be directed). and the below-named persons (at the same address) Mvidually and oolledively my
attorneys to prosecute this application and to transact all business in the Patent and Trademark Oliice connected therewith and with the resulting patent. and I hereby
authorize them to delete nameslnumber's below at persons no longerwith their firm and to act and rely on instmctions lrorn and communicate drectly with the
persorllassigneelattomeyflirml organimtion Wild: first sendslsent this case to them and by whomMIich I hereby declare that I have consented alterfull disdosure
to be represented unless/until I instruct the above Firm andlor 3 below attorney in writing to the contrary.

Paul N. Kokutis 16773 Dale 8. Lazar 28872 Mark G. Paulson 30793 Michael R. Ozwonczyk _ 36787
Raymond F. Lippitt 17519 Paul E. White. Jr. 3201 1 Stephen C. Glazier 31361 W. Patrick Bengtsson 32456. V
G. ond Knight 17698 Glenn J. Perry 28456 Paul F. MoQuade 31542 Jack 8. Baum 37087 .
Cart G. Love 18781 Kener H. Cotton 30368 Ruth N. Morduch 31044 Adam R. Hess 41835 '

Kevin E. Joyce 20508 G. Paul Edgell 24238 Richard H. Zaitlen 27248 i /George M. Sinlla 18221 Lynn E. Ecdeston 35861 Roger Fl. Wise 31204
Donald J. Bird 25323 Timothy J. Klima 34852 Jay M. Frnkelstein 21 082
Peter w. Gowdey 25872 David A. Jakopi 32995 Anita M. Kirkpatrick 32617

I lNVENTOR'S SIGNATURE: ‘

0‘ I s A ‘

3 er ay’ ace esfield Cheshire SKIO ZNA United .3...-
mums-

FOR ADDITIONAL INVENTORS. ‘X" box El and proceed on the attached page to list each additional inventor.
[3 See additional foreign priorities on attached page (incorporated herein by reference).

Atty. Dkt. No. PM

 
 

(Mil) PAT-“6 “199"

InnoPharma Exhibit 1006.010?
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UNITED STATES’DEPARTMENT OF COMMERCE
United States Patent and Trad mark Office

‘ Address: COMMISSIONER OF PATENTS AND TRADEMARKS

WaShington, DC. 20231

APPLICATION NO. FIRST NAMED INVENTOR ATTORNEY DOCKET NO. V

 
{I .r’ .1 13‘? El! 1 /' 69/ 331 E Vz’S-‘zNi-Ii MT 137 F‘H

 PILLEHURY NINT‘"I* u,; ' . . $TILLER,K

I i‘iTELLEEZZTUii‘iL ‘1’ 13mm A
NXMTH FLUGR -

11mm MEN YURH avamua, an I 1617 £1
MASHINETQN DC 2UUHb-3913 I mnEMAmEm

{1 {ii 1 ["13 1

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

proceeding. '

Commissioner of Patents and Trademarks

Pro-soc (RavJI/OO) 1. File Copy~

InnoPharma Exhibit 1006.0108



, Application No. Applicant(s) 
  09/756,291 ' EVANS ET AL.

Office Action Summary Examine, Art Unit

' 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.
- ll‘ 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 1.704(b).
Status

1)E] Responsive to communication(s) filed on

2a)l:I This action is FINAL. 2b)l:l This action is non-final.

3)E] 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 CD. 11, 453 0.6. 213.

Disposition of Claims

4)IXI Claim(s) 1-23is/are pending in the application.

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

5)E] Claim(s) __ is/are allowed.

6)E] Claim(s)_ is/are rejected.

7)l:| Claim(s) __ is/are objected to.

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

Application Papers ‘

9):! The specificatiOn is objected to by the Examiner.

10):] The drawing(s) filed on __ is/are: a)l:] 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):] The proposed drawing correction filed on is: a)l:I approved b)l:I disapproved by the Examiner.
 

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

12):] The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. §§ 119 and 120

13)[:l Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(e)-(d) or (f).

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

1D Certified copies of the priority documents have been received.

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

3E] Copies of the certified copies of the priority documents have been received in this National Stage
application from..the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

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

a) [I The translation of the foreign language provisional application has been received.

15)l:| Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Attachment(s)

1) [I Notice of References Cited (PTO-892) 4) CI Interview Summary (PTO-413) Paper No(s).
2) E] Notice of DraftSperson’s Patent Drawing Review (PTO-948) 5) D 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. 0401) Office Action Summary Part of Paper No. 4

InnoPharma Exhibit 1006.0109



Application/Control Number: 09/756,291 Page 2
Art Unit: 1617

DETAILED ACTION

Election/Restrictions

Restriction to one ofthe 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

pharmaceuticalIy-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.

InnoPharma Exhibit 1006.0110
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Application/Control Number: 09/756,291 Page 3
Art Unit: 1617

Because these inventions are distinct for the reasons given above and have

acquired a separate Status in the art because of their recognized divergent subject

matter, restriction/for examination purp‘oses’a's indicated is proper: * ‘- ~ - - A .. _.2

Election of Species .

In addition, if applicant elects Group II 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 3!.4
3iis

1
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

InnoPharma Exhibit 1006.0111



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.

InnoPharma Exhibit 1006.0112



’ 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-

1 235. (

W 013'“
Stiller: ks MNNA meme, JD.
July 26, 2001 supemom merit EXAMlNER

TECHNOLOGY CENTER 1600

InnoPharma Exhibit 1006.0113
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ATTORNEY DOCKET N0.: 5629b 4 E: m

:33“ e; E
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE g g mto

c;

In re PATENT APPLICATION of: ) 9.
) Group Alt Unit: 1617

EVANS et a1. )

) Examiner: Stiller, K.

Appln. N0.: 09/756,291 )

)

Filed: January 9, 2001 )

)

FOR: FORMULATION )

Commissioner ofPatents

Washington, DC. 20231

Sir:

TRANSMITTAL OF RSPONSE TO RESTRICTION

REQUIREMENT 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

l-WA/1743557.1 /1r /,

InnOPharma Exhibit 1006.0115
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ATTO LY DOCKET NO.: 056291-5004

Application NO.: 09/756,291
Page 2

an”

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 CPR. § 1.136(a)(3).

5. Fee Calculation (37 CPR. §1 .16)
 

 
CLAIMS AS AMENDED '

After Highest No.

!
I
l

-Amendment Previousl Paid
Total Claims 29 minus 20
(37 C.F.R. §1.16(c))

Independent Claims Zr
(37 C.F.R.§l.16(b))

[ ] First presentation of Multiple dependent claim(s)

SUB-TOTAL =

  

 

 

 

 

 

 Remaining   
  

 
  Total Fees

x $13.00 each: $ 0.00  
 
 

  

$ 0.00

 
s 0.00

s 0.00

$ 1,960.00

$ 0.00

s 0.00

s 0.00

$ 1,960.00

 
 

I Fee for Five (5) Month Extenstion of Time 
Fee for Information Disclosure Statement 
 

l >< ea 00 4:. oWO5‘
ll

 

i Fee for Terminal Disclaimer '
l

} Reduction by '/z for filing by a small entity
1 TOTAL FEE =9-..- I  

6. Fee Pament

E] No fee is to be paid at this time.

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

l-WA/l743557.)

InnoPharma Exhibit 1006.0116
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AWO‘nY DOCKET No.: 0562916004
’“ Application No.: 09/756,291

Page 3

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, NW.

Washington, DC. 20004
Tel. No.: 202-739-3000

Dlemk

 

l-WA/l 743557.l

InnoPharma Exhibit 1006.011?
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PATENT: ,

- m 521 '“ "\x
ATTORNEY DOCKET NO.. 056291 500 Z I; a——' _|

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE rag Z
a; I; <o .

In re PATENT APPLICATION e TCG) ,E’, m \
Group Art Unit: 1617 8 U

EVANS et a1. " 1“
I L

Examiner: Stiller, K.

Appln.No.: 09/756,291 
“Filed: January 9, 2001

FOR: FORMULATION

Commissioner of Patents

Washington, DC. 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 further request for an

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

02/06/2002 YPOLITEI 00000002 500310 09756291

01 FC:128 1960.00 CH

l—WA/l743618.1
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ATTORNEY DOCKET NO. : 056291—5004

Application No.: 09/756,291
Page 2

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 ctfullyS bmitted,
Mor an Lewi & Bocki

By:
 

 

Donald J.

Regi tion No. 25,323

Tel. No.: (202) 739—5320

Fax No.: (202)739-3001

Morgan Lewis & Bockius LLP
Customer No. 009629

1111 Pennsylvania Avenue, NW.

Washington, DC. 20004
Tel. No.: 202-739-3000

DJBzmk

1-WA/174361371
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PATENT fi/
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.: 09/756,291 _ 
Filed: January 9, 2001

FOR: FORMULATION

Commissioner of Patents

Washington, DC 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
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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 combatting the typical perimenopausal and post-menopausal

Symptoms (British Medical Journal. 1987. 295. 914: American Journal of Obstet. and Gynecol.. 1987. 156.

1298 and 1847). However oestrogen replaEEment therapy can also cause uterine— hyperplasia. irregTJTar
vaginal menstruation and. in a small proportion of Women. endometrial cancer (American Journal of Obstet.

and Gynecol.. 1987. 156. 1313). "

—To combat the catinuous 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 unattmto—many posfienopausal 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 5y Eurr et al. in Pharmarfcl—o'gy—afid'fiaa-peutics.
1984, Volume 25. pages 127-205. " "' ‘-

It has also recently been shown that a treatment regime comprising the dosing of a small amount of an
oestrogen. for example oestrone sulphate or natural conjugated oestrogens. foll0wed 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). T " ' “
It has now been fou’rfi that administration of an oestrogen and a pure antioestrogen. 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 ana
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 conjugal d oestrogens. piperazine oestrone sulphate.
mestranol. chlorotrianisene. dienoestrol. stilboestrol or hexoestrol or a pharmaceutically-acceptable ester
thereof.

A pharmaceutically-acceptable ester of the o strogen component of a product of the invention is. for
example. an alkyl or aryl ester each of up to 12 carbon atoms. It will be appreciated that an ester of a

steroidal oestrogen may be formed at the 3-position, the 17-position or at both of these positions. It will also
be appreciated that an ester may be formed at one or both of the phenolic groups in some non-steroidal

oestrogens. f0r example stilboestrol 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
cyclopentylpropionate. 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-butyI-N-methyI-, N-1H,1H~heptafinrobutyl-N-methyl- or N.N-(3«methylpentamethylene)o1 143.1713.

d-ihydroxyc—Jestra-1 ,3,5(1634rien-7a-yI)undecanamicE; — "
N-n-butyl- or N-1 H.1 H-heptafluorobutyl~3-p-[4-(3.175-dihydroxyoestra—1 .3.5(10)-triene-7a-yl)butyl]-

phenylpropionamide; _ —
7a-(10-p-chlorophenylthiodecyl)-. 7a-(10-p-chlorophenylsulphinyldecyl)-, 7a-[9-(4.4.5,5,5-pentafiuorop—

entylsulphinyl)nonyl]-. 7w[10~(4,4,4-trifluorol;utylsulphinyl)deCyl]- or 7a-[10(p-chlorobenzyl5ulphinyl)decyl]—
oestra-1.3.5(10)triene~3,17fl~diol: or -
7a-(9-neheptylsulphinylnonyl)oestra—1 .3.5(10)-triene-3.17B-diol.

in a further particular product of the invention the pure antioestrogen is a compound of the formula:-
NU-A-X-Ft1

wherein NU is 6'hydroxy~2~p~hydroxyphenylnapth~1~y| and A is ~(CH2)10~, ~(CH2)n- or -(CH2)5-(1.4-
phenylene)—(CH2)2-: _
or NU is 1.2.3.4~tetrahydro-6-hydroxy-2-p~hydroxyphenylnaphth-1~yl (either the 1RS.2RS or 1FlS.23Fl iso-

mer). or 1,2.3.4-tetrahydro-6-hydroxy-ipohydroxyphenyl-2-methylnapth-1-yl (either the 1RS,2RS 0r
1RS,28R isomer), and A is ~(CH2)1o-. -(CH;)1 1" or -(CH2)4~(1.4-phenylene)-(CH2)2*;
0r NU is (1FlS.2FlS)-5-hydroxy-2-p-hydroxyphenylindan-1-y| or (1RS.2FiS)-5-hydroxy-2-p-hydroxyphenyl-Z—

methylindan~1-yl and A is -(CH2)1a_-. '(CH2)11' or ~(CH2)t-(1.4»-phenylene)-(CH2)2-; ‘

and wherein XR‘ is -i.':0NFi‘Fl2 wherein R2 is hydrogen or methyl and R' is n-butyl. 1H.1H-heptafluorobutyl.

n-pentyl or n-hexyl. or XR‘ is oSR‘. -SQFl‘ or -SOth1 wherein R‘ is n-pentyl. n-hexyl. 4.4.5.5,5-pen-
tafluoropentyl or 1H,1H.2H.2H.3H,3H—heptafluorohexyl.

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

fl-n-butyln E-mbutyI-N-methyln N-n-pentyl. N-(1H.1H~heptafluorobutyl)-or N-(1H.1H-heptafiuorobutyl)-N-
methyl-3-2-[5-(6-hydroxy-z-p-hydrfxyphenylnaphth-1-yl)pentyl]phenylpropionarfiide; —
N-methyl-N-(1H.1H-heptaflu'orobutyl)~p-[4-[(1FiS.2RS)~6-hydroxy-2~p-hydr0xphenyl-2-methyl-12.3.4»-
iéuahydrofiaphth-i-yi1-butynphenylpra'pionamide; '
(1 FiS.2FlS)~1 -[4-[p-(2—n~hexylthioethyi)pheny|1butyI]-2-p~hydroxyphenyl-1 ,2,3.4~tetrahydronaphth~6-ol or the

corresponding 4.71.5.5.5-pentafluoropentylthio derivative. or the corresponding hexylsulphinyl, hexylsulphonyl
or pentafluoropentylsuIphinyl derivatives:

2-p—hydrexyphenyl~1~[5-[p—(2-n-hexylthioethyl)phenyl]pentyl]naphth-6-ol or the corresponding hexylsulphinyl
de—rivative: or —

(1 RS,2RS)-1-[4[p-(2~n-hexylthioethyl)phenty|]butyl]~2—p-hydroxyphenyl-2-methyIn1 .2.3,4-tetrahydronaphth-6-

ol or the corresponding 4.4.5.5.5-pentafluoropentylthio derivative. or the corresponding hexylsulphinyl or
pentafluoropentyisulphiny| derivative. or the corresponding (1 RS.28R) isomers of both the hexylthio and
hexylsulphinyl derivatives.

A preferred product of the invention comprises an oestrogen and a pure antioestrogen for use as stated
above wherein the oestrogen is oestradiol or ethinyloestradiol. or a pharmaceutically—acceptable ester

thereof. and the pure antioestrogen is 7a-[9-(4.4,5,5.5- pentafluoropentylsulphinyl)nonyl]oestra-1.3.5(10)—
triene-3.17fl-dlol or (1 RS.2FiS)-2-p-hydroxyphenyl-Z‘methyl-1~[9-(4,4.5.5.5-pentafluoropentylsulphinyl)nonyl]-
1.2,3.4-tetrahydronaphth-6—ol. _

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

oestradiol undecanoate and the pure antioestrogen is 7a-[9-(4,4.5.5,5-pentafluoropentylsulphinyl)nonyl]-
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oestra-i .3.5(10)-triene-3.17fi-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 pure antioestrogen.

In a further feature of the invention there is pr0vided 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 fer 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 dosed

simultaneously. Sequential or separate use of these components may also provide selective oestrogen
therapy and such use is to be understood to fall within the definition of a product of the invention. Thus it

will be appreciated that a pharmaceutical compositiOn according to the present invention includes a

composition comprising an oestrogen. a pure antioestrogen and a phannaceutically~acceptable diluent or
carrier. Such a composition conveniently prevides 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 pharrnaceuticaily-acceptable diluent or carrier. and a second composition

comprising a pure antioestrogen and a pharmaceutically-acceptabie 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. g'els. 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 dosing). 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 Ehydroxybenzoate. 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 0r
wetting agents such as lecithin or condensation products of an alkylene oxide with fatty acids (for example
polyoxethylene stearate), or condensation products of ethylene oxide with long chain aliphatic alcohols. for
example heptadecaethyleneoxycetanol, or condensati0n 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 sw'e'etening 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
arachis oil. castor oil. sesame oil or coconut oil) or in a mineral oil (such as liquid paraffin). The oily
suspensions may also contain a thickening agent such as beeswax, hard paraffin or cetyl alcohol.

Sweetening agents. such as those set out ab0ve, 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 0r 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 castor oil. soya bean oil or arachls oil. or a mineral oil, such
as. t0r 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 anhydrides (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 preserva-
tive agents.

The pharmaceutical compositions may also be in the form of sterile injectable aqueous or oily

suspensions. which may be f0rmulated 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-t0xic
parenterallyvacceptable diluent or solvent. fer 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, f0r example. cocoa butter and polyethylene
glycols.

Topical formulations. such as creams. ointrnents. gels and aqueous or oily solutions or suspensions.

may generally be obtained by formulating an active ingredient with a c0nventional. topically acceptable.
vehicle or diluent using cenventional 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 f0r 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 benzoate 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 rati 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.

11/20/2002, EAST Version: 1.03.0002

InnoPharma Exhibit 1006.012?



10

15

20

25

50

55

EP 0 346 014 A1

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 0r 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 ab0ve a product of the invention is of use in selective oestrogen therapy of perimenopausal

or postmenopausal conditions. Selective oestrogen therapy may be demonstrated using the standard
procedure set out below:-

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

possessed—bV—t'hat 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
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 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 compo—UMhen 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 mglkg orally or in the range. for example. 0.0001-0.1 mglkg 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): EDso 0.05-5 mglkg orally or EDso 0.0i~1.0 mglkg sub-
cutaneously:

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

density:- EDso > 20 mglkg/day orally. > 5 mglkg/day subcutaneously or intramuscularly and > 10
mglkg/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 prophyiatic 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

11/20/2002, EAST Version: 1.03.0002

InnoPharma Exhibit 1006.0128



10

15

20

<

25

30

35

45

50

55

EP 0 346 014 A1

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 reutes 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 companent 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~

antagonisd 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 antloestrogen 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

:5ogmg to 5 9 9f the puieantioestrogqt. Preferably _an oily solution, for example a solution containing arachis
 

.....u ,,_ V . . 4-“ -- —-———f- W,M

“or caster on: an' alcohol such as benzyl alcohol and 50 mg to 500 mg of the pure antloestrogen-is
 

femployed. Such an injectifipfiflides 'a depot—5f the pure antioestrogen which thereafter teaches 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

oesteoporosr . se ec we enic effect of the pure antioestrogenic component of a product of
the invention. as demonstrated by a greater antioestrogenlc 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 Flats of the Selective Antioestrogenic Activity of a Pure Antioestrogen
   

The pure antiostrogen used was (1 FiS.2FiS)~2-p~hydroxyphenyI-Z-methyl-i{Si-(4.4.5.5,5-pentafluoropen-
tyisulphinyl)nonyl]-1.2.3.4-tetrahydronaphth-e-ol. "

The compound was given subcutaneously as a solution in arachis oil at doses of 2 mg/kg/day and 10
mg/kg/day to two groups of 5 mature rats for a total of 28 days. Further groups of 5 mature rats served as
an untreated control group. A further 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

Treatment

Untreated Controls

Ovariectomisecl Controls

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

Ovariectomisecl Controls

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

 
TABLE II

Treatment Gross Femur Calculated Bone Mineral Calculated

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

Untreated Controls 1.612 t 0.010 0.742 t 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 2: 0.006 0.730 t 0.007
Untreated Controls 1.629 a 0.014 0.766 t 0.005

Ovariectomised Controls 1.571 t 0.007 0.704 t 0.005

Test Compound at 10 mg/kg/day s.c. 1.580 a 0.004 0.727 t 0.005

 

 
 

 

 

 
 

 
 

  

 
 

 
 

 
 

' This level of inhibition was not statistically significant.  
Example 2

The experiment described in Example 1 was repeated except that the pure antioestrogen used was 7a-
[9-(4.4.5.5.5-pentafluoropentylsulphinyl)nonyl]oestra-1.3.5(10)-triene-3.17fl-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 mi.

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

Treatment Uterine Calculated

Weight Inhibition
(m9)

Untreated Controls 302 t 36
Ovariectomised Controls 70 z 1.3

Test Compound (mg/kg)

0.1

0.3
1

3

TABLE IV

Treatment Gross Femur Calculated

Density (g/ml) Inhibition

Untreated Controls 1.523 t 0.008

Ovariectomised Controls 1.491 t 0.006

Test Compound at
(mg/kg)

The pure antioestrogen used was 7a-[Si-(4.4.5.5.5-pentailuoropentylsulphinyl)nonyl]oestra—1.3.5(10)-
triene-3,17fi-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. sewed 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 t 0.005
1.528 2 0.008

1.532 2 0.005
1.533 3 0.005

 

  
 

Example _3_
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TABLE V

Treatm nt Calculated
Inhibition

Intact Controls 318 1: 31
Ovariectomised Controls 76 1 4

Test Compound

(mg/rat/dose)

0.75

1.25
2.5

 
TABLE VI

Treatment Gross Femur Calculated

Density (g/ml) Inhibition

intact Controls 1.584 1 0.007
Ovariectomised Controls 1.521 1 0.005

Test Compound

(mg/rat/dose)   0.75 1.562 1 0.004
1.25 1.578 1 0.004

2.5 1.569 1 0.007

' This level of inhibition was not statistically significant.

  
 

 
 
 

Clalms

1. A product comprising an oestrogen and a pure antioestrogen for simultaneous, sequential or separate

use in selective oestrogen therapy of perimenopausal or postmenopausal conditions.
2. A product as claimed in claim 1 wherein the pure antloestrogen is

N-n—butyl-N-methyl~. N-1H.1H-heptafluorobutyl-N-methyl- or N.N-(3-methylpentamethylene)-11-(3.1TB~

dihydroxyo‘estra-1,3,5(1m-trien-h-ylwndecanamids: — —.
N‘nobutyl- or N~1 H.1H-heptafluorobutyl~3-p-[4-(3.17fl‘dihydroxyoestra-1.3.5(10)~trien-7a-yl)buty|]‘

Shenylpropionamide; _ _
7a-(10-p-chlorophenylthiodecyl)~. 7a-(10—p-chIorophenylsulphinyldecyl)-. 7a-[9-(4.4.5,5,5-pentafluorop-

entylsulphinyllnonyl}. Tax-[10-(4,4,4-triflu0rot§utylsulphinyl)decyl]- or 7a-[10-(p-chlombenzylsulphinyl)decyl]-
oestra-l ,3.5(10)~triene-3.17fl~diol; or '-
7a-(9-n-heptylsulphinylnonyl)oestra-1 ,3.5(10)-triene-3.17fi-diol.

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

wherein NU is Sahydroxy-Z-p-hydroxyphenylnaphth4-yl and A is ~(CHz)io-. ~(CH2)n~ or -(CH2)5.(1,4-

phenylene)‘(CH2)2-; _
or NU is 1,2,3.4—tetrahydro-B-hydroxy-2-p—hydroxyphenylnaphth-1-yl (either 1FlS,2FlS or 1RS.28R lsomer).

or 1.2.3.4-tetrahydro-6-hydroxy-2-p—hydr5xyphenyl-2-methylnaphth-1-yl (either the 1FlS.2FlS or 1R$,28Fi
isomer). and A is -(CH2)1a-. -(CH2)T1*0I' -(CH2)4-(1,4-phenylene)-(CH2)2-:
or NU is (1RS,2RS)-5-hydroxy-2-p-hydroxyphenylindan-1-yl or (1RS.2FlS%5—hydroxy-2-p-hydroxyphenyl-2~

methylindan-l-yl and A is -(CH2)io—-. -(CH2)1l-or-(CH2)t-(1.4-phenylene)-(CH2)2-; "

10
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and wherein XFi' is -CONR‘F12 wherein R2 is hydrogen or methyl and Fi‘ is n-butyl. 1H.1H-heptatluorobutyl.
n-pentyl or n-hexyl. or XFi‘ is -SR‘. SOFi1 or ~802R‘ wherein R‘ is n-pentyl, n-hexyl. 4.4.5.5.5-pen-
tafluoropentyl or 1H.1H.2H.2H.3H,aH-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 7a-[9-(4.4.5,5,5-pentafluoropentylsulphinyi)-
nonyl]oestra—1.3.5(10)-triene-3,17B-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 pharmaceutically-acceptable diluent or carrier.

7. The use of a product as claimed in any one of claims 1 to 4 for the manufacture of a new

medicament for use 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
pharmaceuticallynacceptable 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 pharmaceutical|y~
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 0r 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 c0mprising 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

fl-n-butyl-N-methyln N~1H.1H‘heptafluorobutylcN-methyl~ or N.N-(3-methylpentamethylene)-11-(3.17fi-
dihydroxyo-estra-i .3.5(1m-trien-7a-yl)undecanamide; “ fl '
N-n-butyl- or Not H.1 H-heptafluorobutylv3-p-[4-(3.17B-dihydroxyoestra-1 .3.5(10)-trien-7a-yl)butyl]-

~[:3'henylpropionamide; - -
7a-(10-p-chlorophenylthiodecyl)-. 7a-(tO~p«chlorophenylsuIphinyldecyl)—, 7a-[9-(4.4.5.5.5-pentatluorop—

entylsul'phinyl)nonyl]-. 7a-[10-(4,4.4'tl'iflUOFOEUtYISUiphinyi)d6Cy|]' or 7a~[10v(p-chlorobenzytsulphinyl)decyl]o
oestra-1.3.5(10)-triene-3.17B-diol; or "
7a-(9-n-heptylsulphinylnonyl)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~Fi‘

wherein NU is 6-hydroxy-2-p-hydroxyphenylnaphth-t-yl and A is -(CH‘2)1o-. -(CHz)n-. or -(CH2)5-(t,4w
phenylene)<(CH2)2-': _
or NU is 1.2.3.4wtetrahydro-6-hydroxy-2-pchydroxyphenylnaphth-1oyl (either 1RS,2RS or 1RS.2SR isomer).

or 1.2,3.4-letrahydro-6-hydroxy-2—p-hydr3xyphenyl-2-methylnaphth-1-yl (either the 1FtS,2FtS or 1RS.ZSF1
isomer). and A is -(CH2)10‘. ‘(CH2)T1‘OF -(CH2)¢-(1.4-phenylene)-(CH2)2-;
or NU is (1 RS,2RS)-5-hydroxy-2«p-hydroxyphenylindan-i-yl or (1RS.2RS)-5-hydroxy-2-p~hydroxyphenyl-Z-

methylindan-1-yl and A is -(CH2)1J:. -(CH2)n-or -(CH2)i-(1.4~phenylene)-(CH2)2-; '
and wherein XR‘ is -CONFi‘Fi2 wherein R2 is hydrogen or methyl and Fi‘ is n-butyl. 1H,1H-heptafluorobutyl.
n-pentyl or n-hexyl. or XFt‘ is -SFtl, SOH‘ or -SO:F|‘ wherein F11 is n-pentyl. n-hexyl, 4.4.5.5.5.pen-
tafluoropentyl or tH.1H.2H,2H.3H.3H-heptafluorohexyl.

5. A process as claimed in claim 1 or claim 2 wherein th oestrogen is oestradiol, oestradiol benzoate,

oestradiol valerate or oestradiol undecanoate and the pure antioestrogen is 7a-[9-(4.4.5.5.5-pentafl-
uoropentylsulphinyl)nonyl]oestra-1 .3,5(10)-triene-3.17fi-diol.

11
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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-acceptable
diluent or carrier.

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

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

«tfim‘

12
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La présente invention a.pour_ objetun médjca-A
ment contenant, comme substance active, La 1.20:-

méthyléne-iQ-nortestostérone et des esters de ce
compose, répondant 2‘: la formule générale :

9H. t E
pA/d

O/\/
 

dans laquelle R1 represente l’hydrogéne ou un
reste acyle physiologiquement admissible. ~

Comme testes acyles, on peut envisagerrtous ceux

qui dérivent des acides couramment utilises pour
les estérifications dans la. chimie des stéroldes. Les

restes acyles des acides carboxyliques aliphatiques,
en particulier ceux ayant de 1 5 12 atomes de car-
bone, conviennent particuliérement bien. Il est

bien entendu que ces acides peuvent étre insaturés,
ramifiés, polybasiques ou porter les substituants
habituels, par example des groupe hydroxylés ou
amino, ou des atomes d’halogénes. Conviennent
également des acides cyclo-aliphatiq'ues, aroma-
tiques, des acides mixtes, aromatiques-aliphatiques
ou des acides hétérocycliq'ues, lesq'uels peuvent
également porter des substituants com-ants. On
peut citer, comme acides préférés pourlaconstitu-
tion du reste R1, par exemple l’aeide acétique,

l’acide propionique, l'acide oenanthique, l’acide
caproiq'ue, l’acide undécyliq'ue, l’acide triméthyl-
acén'que, les acides halogénomcétiques, l’acide
cydopentyl-propioniq'ue, ' l’acide phényl-acétique,
l’acide phénoxy—acétique, les acides dialkyl-amino-

9 210235 7

acétiques, l’acide pipéridine-acétique, l’acide succi-
nique, l’acide benzoique, etc. ‘

Les composes utilises de‘ preference some
substance active présentent les caractéristiques
physiques suiyantes : ‘

L’acétate de la 1.2aL-méthyléne-19-nor-testosté-
rone fond é 134—1355 °C et présente clans son
spectre uItIs-violet une extinction 5241 de 14 400;

Le dichloracétate de la 1.2a—méthy1éne-19-nor-
testosterone fond A 145-146 0C et présente dans
son spectre ultra-violet une extinction 3240 de'
14 500; ‘ - s -

Le propionate de la. 1.2a—méthylene-19-nor-testos-

térone fond £1 113-114 0C et présente dans son
spectre ultra-violet une extinction 3240 de 14 300;

L'cenanthate de la 1.2a-méthyléne-19—nor-testos-
térone sc présente sous forme d’huile et i1 y a dams
son spectre ultra-violet une extinction 5239 de
13 900; -

La 1.2a-méthyléne-19-nor-testostérone fond 5.
219-222 °C et présente dans son spectre ultra;
violet une extinction 5240 de 14 400.

Les substances actives du present medicament
se préparent de preference conformément A la

demande de brevet franqais 11° 81.067 déposée le
21 octobre 1966 311 nom de la demanderesse : on
introduit de maniere connue une double liaison A4

rdans des 1.21-méthyléne-19-nor-3-oxo-4,
stéroides, apres quoi, si me desire, on acyle on
on saponifie les produits primaires ainsi obtenus;

Les nouveaux. composes se signalent par une‘

remarquable activité anabolist et simultanément
par une dissociation particuliej‘rement favorable
entre l’activité anabolisante‘apuhaitée et l'activité
androgéne secondaire non recherchée, cemme le

‘ montre leAtableau ci-dessous, clans lequel l’ao’étate
de 1.2a-méthyléne—19-nor-testostérone (III) et le

A propionate de 1.2a-géthyléne-19-nqr-testostérone

(II) sont compares'au compose étalon bien connu
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[6.241 'M]
qu’est le propionate de testosterone Les résultats
indiqués dans le tableau ont été déterminés sur le
rat castré, apres application par voie sous cutanée,
conformément a l’essai couramment utilisé pour
l’étude dos propriétés anabolisantes et androgénes.
Dans cet essai, on utilise comme valeur de compa-

TABLE“:
 

Substance

I. Propionate de testosterone . . . . . . . .‘. . . . . . . . . . . . . . .

II. Propionate dc 1.2a-méthyléne-lQ—nor-tmostérone . . . . . .

III. Acetate dc 1.2a-mélhylene~19-nor-lcstostérone. . . . . . . . .
 

Il-ressort du tableau que les composés actifs II
ct III, conformes a l’invention poss‘edent, par rap-
port au compose dc comparaison 1, non seulement
uh renforcement trés considerable et imprévisible
de l'activité anabolisante, mais aussi, simultane-

ment, un déplacement extrémement favorable du
rapport entre les sctivités anabolisante et androgenc,
A ce déplacement favorable du rapport entre les
activités s’ajoute l’avantage supplémentaire que les

eSters des acides aliphatiques é longue chaine, .
comme l’acide tenanthique, présement une acti-
vité anabolisantc é eflet retard, ce qui est trés
souhaimble. _ , V V . A

. Les essais cliniques out rapporté aux constata-
tions pharmacologiques la' confirmation attendue.
C'est ainsi qu‘on a pu montrer, an moyen de l’étude
dc bilans metaboliques chez l’homme que, par
excmple, le propionate de 1.2a-méthylene-19-nor-
testosterone manifeste, spree injection q'uotidienne

en inm-musculaire de 5 i 10 mg ,une bonne acti~

vité anabolisante.‘ Sous l’action du traitement, il
se fixe 'quolidierinementd’environ 2 a 3 g d’azote

_ de plus que dans la période antérieure 1‘1 l’institu-
tion dudit traitement. Des ‘études efl'ectuées sur

’ l’évolulion ultérieure du bilan membofiqiie il res-I
7_ '.sort que l’aénanthate présente .un‘ efi'et retard

: , In toin'cité des substances actives est fires
’él ignée de in dose thérapeutique qu’on peut pra-
tiquement envisager. On n’a_ pas observe dc pheno-

. _ ménes secondaires, en particulier d'intolérance.
On peut utiliser les nouvelles substances actives

dans tous les cas on il est nécessaiie de stimuler
l’anabolisme des protéines 'au moyen d’dgents a
activité anabolisante. 0n peut citer comme exemples
les domaines d'indicafion suivants : convalescences,

atteintes de l’état général, maladies consomptives.

_2_'_

4‘ 19-nor—testostérone' dans un’ mélange d’hnile dc
sesame et de benzoate de benzyle (7 : 3) jusqu'fi

 
 

 

 
 
 

 
 

 
 

 

 
 

 
 

 
 
 
 

 
 

 
 
 
 
 

 
 
 
 

 

 
 

 

raison la dose donnant au releveur de l’anus

(NI. levator ani) un poids de 50 mg an moins pour
100 g de poids corporel du rat (activité anabolisante).

 
 

Comme mesure de l’activité androgéne, on a indi. 'raison de

qué dans le tableau le poids en mg des vesiculeS maniére cm
séminales pour 100 g de poids corporel du rat. Pour l’ut;

ger dogs can
des capsules
[Exemple

Poids du reicveur Poida dc VesiculesDose wwwlnuviv‘iO—vfl,. ..‘.dc I’anus fiminales Composit

—— (mg) ' (m) p T

........ .. 1 56 529 p

. . . . . . . . .. 0,1 A 55 147

. . . . . . . . .. 0,3 51 V - 165 

maladies cachectisantes, anorexies. poids insufli~

sant, épuisemcnts, traitements radiothérapiqueS,
anémies, traitements prolongés par les corticoides, xyb‘
ostéoporose, affections rénales chroniques, etc. 120,000 mg

Les substances actives conformes a la présente Laamidon
invention peuvent étre utilisées, en association fine servem
avec les véhiculcs bien connus comployés en phar- propyfique ‘
macie galénique, pour la fabrication de médica- «Pagans dc
ments ayant une activité anabolisante, adminis- ,-On prépa:
trables en particulicr par voie parentérale mais

aussi par voie orale. Parmi les formes dc presen-
tafion utilisables, on' peut citer par exemple des

ampoules pour injection par voie intramusculaire.
Les exemples qui suivent ont pour but d’illus

trer la présente invention, dont ils ne sauraient

en aucune maniére limiter portée. V- . 5.
Example 1. -— 1 ml correspond a 5 mg de sub- '2

fitnelle sur 111

testosréronestance active. 5
' t a la f00n disSout 0,5 g dc propionate de 1.21-méthyléneaj;

19-nor-testostérone dans un mélange d’huile deg
ricinet de‘ benzoate de benzyle (7 _: 3) jusqu’a unw ‘

volume ‘de 100 ml. on vesre dans desampoules, '
a raisOn de 1=m1 par ampoule. 0n stéfilise 'ensuite
de maniére connue. ;, . ' ~

Au lien de benzoate de benzyle. on peut égale-
ment utiliser‘ l’alcool benzylique. n '* » ‘

Example 2. \—_- 1 ml- correspond ii 10 mg de " '
substance active. ‘ . i p -

On dissout 1 3 de propionate de 1.2a-méthyléne-

un volume de 100 ml, on verse dons dé'sfimpoules,
a raison de 1 ml par ampoule. On‘stérilise'ensuite
de maniere connue. -

Example 3. — 1 ml correspond a 50 mg dc
substance active. -, ‘
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On dissout 5 g d’cenanthate de 1.2a-méthylene-

19-nor-testostérone dans l’huile de sésame jusqu’é
un‘volume de 100 mi, on verse dans des ampoules

a raison- de 1 ml pa: ampoule, puis on stérilise de
maniére connue. ‘ ‘

Pour l’utilisation par voie orale, on peut envisa-

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

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

Composition pour un' comprime :
5,000 mg d'aCétate de 1.2a-méthyléne—(19-nor-

' testosterone (micronisé) ;

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

- 71,565 mg} d’amidon -de
~USA, USP XVI);

6,000 mg de talc (DAB 6);

1,400 mg de gélatine blanche (DAB 6);

0,024 mg de l’eVster méthy'lique de l’acide p—hydro‘
xybenzoique (DAB 6, 3e addition);

V 0,011 mg (18 l’ester propylique de l’acide p-hydro-
xybenzoique (DAB 6, 3e addition).

120,000 mg ‘ .

L‘amidon de mais, le lactose, le talc et la gela-

tine Servent de charges, et les esters methylique et
propylique de l’acide o-hydroxy-benzoique servent
d’agents de conservation. 0

0n prepare les comprimés de la maniére habi-
tuelle sur une presse é comprimés.

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

RESUME

1° Médicament anabolisant renfermant, comme

substance active, de la 1.2a—métbyléne—19—nor-

testosrérone et des esters de ce compose, répon-

mai's

- dant 1‘1 la formule générale :
\

_3__.

(pharmacopée ‘

  
[6.241 M]

0R1
t

/

CH2 H/‘/\\
h

\

:Ar
O/\./

dans laquelle :" , ~ V
R1 .représente l’hydrogéne an un reste d’acide

physiologiquement admissible; .
2° Des variétés du medicament spécifié sous 1°,

présentant les particularités suivantes, prises sépa-
rément ou selon les diverses combinaisons pos-
sibles : 7

0. Le medicament contient de la 1.2a—métbyléne‘
19-nor-testostérone; ’

b. Le medicament contiennt de l’acétate de 1.2a:-

méthyléne-19-n0r-testostérone ;
c. Le medicament ‘contient du dichloracétate de

1.21-méthyléne-19—nor-testostérone;
d. Le médicament contient du propionate ,de

1.2214]:ethylene-19-nor-tesfostérone ;

e. Le médicament contient de l'aenanthate de
1.2oc—méthyléne-19-nor-testostérone ; '

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

pients couramment utilises en pharmacie, galé—
nique; ‘

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

h. Le médicament contient d’environ 0,5 21

100 mg de substance active par unite de prise;
i. Le medicament contith d’environ 0,1 5 envi-

ron 20 % de substance active.

Société (lite : SCHERING AKTIENGESELLSCHAET

Pa: procuration :

Jean CASANOVA (Cabinet Amman) jeune)

'AVIS DOCUMENTAIRE SUR LA NOUVEAUTE

Documents susceptibles de porter atteinte a la
nouveauté du medicament : néanC. "‘

Documents illustrant l'état de la technique en
la matiére :

L’artide de F. Neumann et collab. paru dans la
revue allemande Arzneimittel—Forschung, n° 10,

’octobre 1965, p. 1168-1170; 1176. we "

 

Pour la. vente des fascicules. s’adresser é l’IMPmm-nu: Nulonur, 27. rue de la Convention, Paris (15‘).

InnoPharma Exhibit 1006.0139

..“33“me

‘3"£5“fies:

r.«w—www.mwamrm
1mm.

 

 



‘‘‘Wm

L16 ANSWER 76 0F 81 HCAPLUS COPYRlGHT 2000 ACS
AN 19711130391 HCAPLUS
DN 74:130391

Tl 1,2.alpha.-Methylene—19-nortestostenone pharmaceutical compositions

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

CODEN: FMXXAJ
DT Patent

LA French

[0 A61K; 0070

CC 63 (Pharmaceutlcals)
FAN.CNT 1

PATENT NO. KIND DATE-_—___—_.— —...—_..._.__.-

PI FR-—-——6241 19680916 FR

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

APPLICATION NO. DATE

19670119

AB 1,2.alpha.-Methylene-19-nor1estosterone esters (I) show good anabolic

activity with little androgenlc activity. and are useful in
stimulating protein anabolism in cases of general convalescence, anorexia.

anemia, and general debilitating circumstances. Compns. contg. l are
administered i.m. or orally. l (R = Ac) (ll) m. 1346.5.degree; l (R =
COCHClZ) m. 145-6.degree.; l (R = COEt) (Ill) m. 113-14.degree.; I (R =
COCGH13) (IV). oil; I (R = H) m. 219-22.degree.. A soln. for
injection contained 0.5 9 III in 100 ml of a mixt. of benzyl

benzoate and castor oil (3:7). 1 ml being used

per'injection. An-other contained 5 9 IV in 100 ml sesame oil.
Tablets each contained 5 mg ll with the usual excipients.

ST nortestosterone methylene anabolic

illa n9 M

99
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PATENT SPECIFICATION

No. 26431/57.
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COMPLETE SPECIFICATION

Oily ‘Solutions for Parenteral ‘Administration containing
AdrenoJCortical Hormones

10

15
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35

We, FRANCESCO VISMARA, S.p.A., an
Italian Body Corporate, of Casatemovo, Como,
Italy, and ALBERTO ERCOLI, an Italian Citi-
zen, of Via Circo 12, Milan, Italy, do hereby
declare the invention, for which we pray that
a patent may be granted to us, and the method
by which it is to be performed, to be partiCu-
larly described in and by the following state-
ment:—

This invention is concerned with improve-
ments in or relating to pharmaceutical com-
positions, more particularly with oily solutions
‘for parenteral administration of adreno—
corn'cal 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-methy1-
derivatives, in sufiiciently 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, arevery sparingly soluble
in the oily solvents which are commonly etu-
ploycd 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
tolerated. The crystalline deposit is usually
absorbed from the site of the injection at too
slow a rate. The poor absorption may cause
phenomena of local intolerance. Aqueous sus-
pensions may also give rise, espeCIally in pro-
longed treatments, to irritations at the site of
injection, 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-inflammatory hormones by oral route fre-

[Pricc 3:. 6d.)

Complete Speclficatlon Published: july 29. I959.

8 17.24 1

* Date oprpHcatIan and filing Complete Speclficatlon: Aug. 2 I . l957.

quently causes gastritis which may complicate
into ulcers which are particularly dangerous
because of their silentness.

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

Another obiwt of the invention is to pro-
vide oily solutions with a high hormonal con-
centration which are of considerable import-
ance in the n'eaummt 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 nor esters but which are parenterally
acceptable and pharmaceutically compatible.
therewith such as antioxidants, wetting and dis—
persing agents and the like. '

According to the present invention there is
provided an oily composition adapted for
parenteral administration comprising an
adreno-cortical hormone in solution in a liquid
vehicle consisting of a parenterale acceptable

er of ricinoleic 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. A.
By the term “ adreno-cortical hormone ” is

to be understood steroid compounds having
adreno-oortical activity. Such compoimds 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 naturauymcurring com—
pounds such as cortisonegand hydrocortisone it
includes derivatives thereof such as prednisone
and prednisolone. Moreover, the term also 90_
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includes Zl-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. I

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

' in..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 0in fiorm
must be given).

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

alt"; on

where v

X is ketonic oxygen or a h drox l u
Y is a hydrogen or a halogeti atoni: gm p,
Z is a hydrogen atom or a memyl group and
R is hydrogen or an acyl group or a A‘ or

a A‘i°-dehydro—derivative thereof}
If desired, one may use mixtures of adrena-

cortical hormones.

It is preferred that the oily compositions
according to the invention should contain the
adreno-conical 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 parentetafly
acceptable ester of an alcohol with a carboxylic
acid other than ricinoleic acid, said ester con-
taining at least six carbon atoms per mole—
cule, such as olive oil, sesame oil, ethyl oleate,
or 222%

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 solubilin'es
in olive oil or sesame oil.
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TABLE 1

Cortisone Cortisone Cortisone Cortisone Cortisone

acetate trimethyl- oenanthate cyclopentyl- phenyl-
r acetate propionate propionate

mg/oc _ ‘ 'mg/cc mg/cc mg/cc v mg/oc

Olive oil 0.1 - 0.1 8 3 _ . 3

Glyceryl ricinoleate ' 5 3 60 40 30

Ethyl ricinoleate 3 60 .Q 26

Gly l ricinoleate
m + 2.5 b 40 a

Ethyl ricin'oleate . d

Glyceryl ricinoleate
+ 4 2.5 50 30*

Ethyl oleate l :1 

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

b) = Glyceryl ricinoleate : ethyl ricinoleate
1:2  
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Prednisone Prednisone Prednisone Prednisone Prednisone Prednisolone Prednisolone

acetate trimethyl— oenanthate cyclopentyl- oenanthate
acetate propionate

mg/cc mg/cc mg/cc mg/cc mg/cc mg/cc mg/cc

Sesame oil 2 2 1 3 2 1 6

Glyceryl ricinoleate 12 10 I 8 12 10 25 6O

Ethyl ricinoleate 10 7 20 40

Glyceryl rieinoleate ‘
+ 8 9 4 10' 10 32

Ethyl ricinoleate

Glyceryl rieinoleate —
+ 7 3.8 9 8 16

Ethyl oleate 1:1 

The adreno-cortical hormones can be dis-
solved in the ricinoleic acid esters alone or in

admixture with other esters in various propor-
tions as stated above. Moreover different esters

of the same hormone or various esters of
difie‘rent hormones can be dissolved simultane-
ously in the same vehicle or in a mixture of
different vehicles. By a suitable mixture of a
number of esters of the same ho one or of

different hormones,~.,loi1y composiglns can be
obtained with a high hormonal concenlralfion.

’ The solutions thus obtained show a substan-

tially normal VlSCOSll?’ after the addition ofj stabilisers, such as, or example, propylene-
' glycol or benzyl alcohol and they are practic-

ally stable and more advantageous and effec-
tive than the aqueous suspensions previously

20

25

30

35

’ proposed and also than oral therapy. They
ensure, in fact, a higher constancy of action
with more marked effects and a greater uptake
of the drug. v

Therapy with such oily solutions has given
very favourable results. The oily compositions
of the cortical hormones and, particularly,
those of the anti-inflammatory hormones, have
been found to possess a generally superior
therapeutic value to that obtained by aqueous
suspensions or by the oral mute.

In most conditions of acute and chronic

articular rheumatism, infectious diseases,

allergic syndromes etc., iniectable preparations
have been found to give optimal clinical re-
missions with doses lower than those normally

required by the oral route; for example: 15

45

50

mgms. of prednisone in oily solution have
given results comparable with those obtainable
with 20—25 mgms. of the same hormone
administered by the oral route. This constitutes
an appreciable advantage, even from the
economic point of view. -

The efficacy of the oily solutions can also
be show by the results obtained in the pallia—
tive treatments of certain types of neoplastic
diseases, which results are quite as encourag~
ing as they are unexpected. The oily solutions
of the cortical hormones have proved to be
particularly useful in giving some measure of
relief in cases of pulmonary carcinoma, pro-
static cancer, breast cancer and, though less
frequently, in uterine cancer, besides of course
in those cues of lymphoma, and leukemia

InnoPharma Exhibit 10060144
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group of malignant tumours, where the therapy
with cortisone and cortisone-like steroids is

already used. In all these cases a rapid im-
provement is observed in the general conditions ‘
of the patient with an increase in appetite and
a restoration of the vital forces. The effect of

this treatment on pain is also notable; thus
the quantity of morphine required can be
appreciably reduced and, in some cases, may
even not be necessary.

Although the liquid 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-oortical
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 asd'iuvants
such as antioxidants and conserving or anti-
septic agents (such as mono- or polyhydric
phenols and ethets thereof) to assist the blend-
ing and prolong the stability of the components
of the composition.

In order that the invention may be well
tmderstood, the following examples are given
by way of illustration only.

EXAMPLE 1

Cortisone trimethylacetate (5 g.) was ground
to a fine powder and suspended in a two litre
mixture of glyceryl and ethyl ricinoleates. 5
rug/litre of propyl gallate and nordihyzdzro—
guaiaretic add (in equal parts) were added.
The mixture was heated on a water-bath with

occasional shaking of the suspension so as no
obtain a clear and homogeneous solution. The

K

resultant solution was then transferred into

neutral glass 2 cc ampoules, each ampoule
thus containing 5 mg. of cortisone trimethyl—
acetate- The ampoules, sealed under nitrogen,
were sterilised at a temperature of 120°C, for
30 minutes. A number of the ampoules were
used for biological experiments. The remainder
were maintained for some Weeks in the ice—
chest and then for some months at room tem—

perature The ampoules thus treated remained
perfectly clear and homogeneous, even after
many months had elapsed from the date of
their 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 activity
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 tether 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 injection of 2.5 mg of cortisone acetate
in aqueous suspension. All the animalslof the
other group were treated with one single injec-
tion of 2.5 mg of cortisonetrimethylacetate
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
intervenn‘on 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

l l 4 10

12 2 7

13 0 7

l4 6

15 3

16 2

EXAMPLE 2 g., m.p. ZOO—202°C.) was dissolved at a tem-
Cortisone oenanthate (500 g., m.p. 138—

140°C.), cortisone cyclopentylpropionate (300
g. m.p. 154—156°C.) and cortisone phenyl-
propionate (200 g., m.p. l73—1‘75°C.) were
suspended in a 20 litre mixture of glyceryl
triricinoleate and ethyl oleate (1: 1), containing
nordihydroguaiareu'c acid in the proportion of
10 tug/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 minutm- With.
the exception of some of these ampoules, which
were used for biological experimmts, 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—18700.)
and dcsoxycorticosterone nimethylacetate (100

perature of about 80°C, in a 40 litre solution
of ethyl ricinoleate diluted with 10% of ethyl
oleate and containing, in the proportion of 8
tug/litre, nordihydroguaiareu‘c 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 Ira-uncut of Addisonians and in adrena-
cortical deficiencies.

EXAMPLE 4

Prednisone oenanthate (30 g., m.p. 176—
178°C.) was admixed with Zfi‘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‘tfi'he 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 themtnpoules remained quite
clear and homogeneous and was practically
uncongealable.
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In the same way, prednisone cyclopentyl—
propionate (75 g., m.p. 188—190°C) were dis-
solved in 7.5 litres of a mixed solution of

glyceryl and ethyl ricinoleates, to which had
been added, in the proportion of 5 mg/litre,
nordihydroguaiaretic acid. The solution thus
obtained was introduced into 10 cc. containers.

(Each container thus contained 100 mg of
prednisone qclopentylpropionate). A few
months after the date of preparation the solu—
tion inside the containers was still perfectly
homogeneous. There was no formation of any
precipitate, even after the addition of seed
crystals of .prednisone cyclopentylpropionate.

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

ricinoleates (1:1). The biological activity of
the prednisone, administered parenterally, in
:0in solution, was compared with that of pred~
nisone administered orally. The comparison
was carried out on albino rats and the action

on thymus, adrenals and body weight was
observed.

The liposoluble prednisone was administered
in doses of 50—100—200—4007 and the
orally administered prednisone in doses of
100—200—400—600—1000y. This treannent
was continued for five consecutive days; on
the 6th day the animals were sacrificed; the
adrenals and thymus were removed and
weighed immediately. The results are shown
in the table below.

 

TABLE 4

Body weight Adrenals Thymus
Treatment Animals change weight weight

No. ° mg mg

Controls 31 107.7 3: 1.26 13.1 i- 0.36 89.4 i 4.79

Prednisone inn. 7

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

200 x 5 23 90.2 i 2.92 8.9 i 0.37 22.3 :1; 1.17

100 x 5 12 103.8 i 3.10 11.6 i 0.60 36.9 :1; 5.19

50 x 5 6 102.6 :1: 2.92 13.1 i 0.54 57.7 i 6.08

Prednisone per os

1000 x 5 6 106.1 4 2.23 11.0 i 0.81 23.1 i 1.95

600 x 5 6 105.6 :1: 2.50 13-0 i 0.44 41.0 i 2.59

400 x 5 12 108.4 i 2.69 12.4 i 0.56 43.2 44.12

200, x 5 19 I 1093 :1: 1.44 12.8 :1: 0.88 51.6 i 3.74

100 x 5 6 104.8 i 2.23 13.6 i 0.89 50.0 :1: 6.16
W

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

EXAMPLE 5

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

The ampoule solution Was biologically tested

—after diluting 1:10 with sesame oil—for'its '
effects on the survival of adrenalectomised rats

and it was foundtobevety effective.
EXAMPLE 6

Prednisolone (100 g., mp..§é04242°C) was
dissolved by heating in a mixture of ethyl
ricinoleate and ethyl oleate (1:1) to give a
concentration of 15 mg/cc. Multidose con-
tainers (10 cc.) were filled with. this solution in .
the usual manner, sealed_and sterilised. ‘

This 10in solution of prednisolone was used
to treat a numbergpf cases of malignant neo-
plasia. Tumours of the breast, tumours of the
uterine portio and of the skin and primitive
tumours of the bone were treated. Subjective
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improvements were observed for two or three
months. The patients reported a definite 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 prod-
nisone and prednisolone and their correspond-
ing A‘-dehydro or 6-methyl derivatives, i.e.:
9a-fiuoro - Al“ - pregnadiene — 113:17a:21-
trial-3:20-dione; A“‘=‘ - pregnatriene - 11,8:
174:2] - triol - 3 2 20 — dione; 9a-fluoro-A‘=“‘-
pregnatriene- 1-l-B:17a:21 - triol - 3:20-
dione; 9a - fluoro - 6 - methyl — A” - pregna-
diene-l 1,13: 17a: : 2 l-triol-3 : 20—dione.

' EXAMPLE 8

Prednisone trimethylacetate (8 g.) was
ground to a fine powder and suspended in a
two line mixture of glyceryl and ethyl ricin-
oleates, 5 mg/l'itre 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
neun'al glass 2 oc ampoules, each ampoule thus
having 8 mg. of prednisone trimethylacetate.
The ampoules, sealed under nitnogen 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-non.

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

EXAMPLE 9

Prednisone nimethylacetate (35 g., mp.
274—278°C.), prednisone oenanthate (80 g.,
m.p. 176+173°C.) and prednisone cyclo-
pentylpropionate (75 g., mp. 188—190°C.)

suspended in a 10 litre mixture

of glyoeryl triricinoleate and ethyl oleate (1 : 1),
containing nordihydroguaiarenc acid in the,
proportion of 10 mg/lin'e. The mixture was

.solution in a liquid vehicle oodsxsttng

stirred mechanically, the internal temperature
being kept at 100°C. so as to obtain a clear
and homogeneous solution. This solution was
then introduced into 2 cc. ampoules, so that
each contained exactly 38 mg of the mixture
of the prednisone esters (19 mg/cc.). The
ampoules, sealed under nitrogen, were steri-
lised at a temperature of 120°C, for about 30
minutes. After a few weeks at about 0°C. they
were maintained for some months at room

temperature. None of the ampoules thus-
treated showed any turbidity or precipitate
even a few months after the date of their
preparation.

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

EXAMPLE 10

A mixture of prednisone trimethylacetate
(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 nordi-
hydroguaiaretic acid and propyl gallate, in
equal parts, in the proportion of 8 mg/litxe.

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 oenanthate
(20 g.) and prednisolone oenanthate (80 g.)

' were dissolved in a 2 litre solution of glyceryl
rlcinoleate (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 esterifica-
tion of ricinoleic acid with propylene glycoL
The solution thus prepared (containing 24
nag/cc of hormones mixture) was assayed _on
the spontaneous mammary tumour of mice. In
several cases a temporary or retarda—
tion Inf :the growth, and also hardening of the
tumour was observed. ' .

WHAT WE CLAIM IS:—

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

' ' of a

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

2. An oily composition as claimed in claim
I 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: —
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where .

X is ketom'c oxygen or a hydroxyl group
Y is hydrogen or a halogen atom ‘
Z is a hydrogen atom or a methyl group and
R is hydrogen or an acyl group ora A‘ or a

A“‘~dehydro—derivative thereof. ‘
4. An oily composition as claimed in any

of the preceding claims in which a mixture
of adreno—cor-timl 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
ester component consisting of a paramemlly

 

acceptable ester of an alcohol with a carb-
oxylic acid other than ricinoleic acid, said
eSter containing at least six‘i't‘irbon atoms permolecule. “‘s ‘ “

7. An oily composition as—claimed in claim
6 in which said ester is ‘oh‘fiigbflf'sesame oil,
ethyl oleate or benzyl benzoaté‘si'gfi' ~

8. A composition as claimed‘ifi'any of the
preceding claims in which pharmacologically
active substances other than .adreno—cortical

hormones are presmt. ' " *
9. An 0in composition as claimed in any.

of the preceding claims containing an anti-
oxidant.

10. An 0in 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 substantially as

herein described with reference to any of the
examples.

For the Applicants,
FRANK B. DEHN 8: 00.,
Chartered Patent Agents,

Kingsway House, 103, Kingsway,
London, W.C.2.

Lumington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Prose—1959.
Published by The Patent Ofiice, 25, Southampton Buildings, London, W.C.L from which

copies may be obtained.
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PATENT SPECIFICATION (11) 1 569 286

(21) Application No. 44625176 (22) Filed 27 Oct. 1976 (19)

'(31) Convention Application No. 2548413 (32) Filed 27 Oct. 1975 in

(33) Fed. Rep of Germany (DE)

(44) Complete Specification Published 11 Jun. 1980

(51) INT. CL.3 A61K 31/56

(52) Index at Acce tance
ASB 823 8 5 L  1569286

(54) OILY DEPOT SOLUTlONS 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 b adding the 10
active substance to a carrier'sub‘stance that slowly’releases the active su stance. 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 l7a-ethynyl-l9-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 undesrred pregnancies occur especially

5%“ 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

25 administered. , 25

Female beagle hounds weighing about [3 kg were each injected simultaneously in the

right and left M. glutaeus with 200 mg of l4.lS~“H»marked norethisterone oenanthate and
4- ‘C-marked norethisterone oenanthate. respectively. in 1.8 ml and in 0.6 ml of castor
oil/benzyl benzoate (6:4). During 13 weeks the l‘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
rediiction in the release during the initially high rates of release frmthe 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. ’3‘

The measured quantities for the 13th week are given in the accoiganying 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 a retarded release of gestagen
and therewith a lengthening of the duration of action would occur.

‘ Owing to the lengthening of the period of action by increasing the injection—volume, a
quantity of 200 mg of norethisterone oenanthate is sufficient for a reliable protection

45 against conception for 3 months in women of child-bearing, age. For a shorter or longer 45
5n:- '

run—.-

‘..._.by .l(l._1.9. summits”.
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period than 3 months smaller or larger quantities. respectively. of the gestagen are
required. Generally. 50 to 5le mg. and preferably 200 to 400 mg. of norethisterone
oenanthate. or corresponding quantities of another appropriate depot gestagen. are used in
l to 6 ml. and preferably 2 to -l ml. of oily solution. Lengthening of the period of action

5 occurs even with a small increase in the volume: however. an advantageous increase in the
volume of solvent is one and a half to three times (that is the concentration of active
substance is 1/3 to 2/3 of that normally 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 resent invention accordingly provides an oily solution of a gestagen. as hereinafter
define . the solution being suitable for use as a depot preparation by intramuscular
injection and containing the gestagen in a maximum concentration as ltereinafer defined.

The gestagen is understood herein to exclude any one of the following compounds.
namely progesterone. l7o-hydroxy-progesterone and esters of l7a~hydrosy-progesterone.

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

The gestagen is advantageously present in a concentration that is 1/3 to 2/3 of the
20 c0ncentration of the gestagen normally used in an oily solution suitable for use as a depot

preparation by intramuscular injection. In other words. a “preferred range of concentra-
tion" for the gestagen in the oily solution is a concentration having a gestagenic activity. as
measured by its gestagenic effect on the cervical mucus of a human female. corresponding '
to the gestagenic activity 0f substantially 66.67 to [33.33 mg per ml of norethtsterone

25 oenanthate in the same solvent. ,

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 gynaecologist. so that one or more
such parameters can be used to correlate the gestagenic effect.

Gestagens are also knewn 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 ‘ J
ampoule under aseptic conditions and sterilized. The ampoule may have a capacity of l. 2. 3
or 4 ml.

As gestagens there come into consideration one or tnore of these compounds that
themselves. owing to their chemical structure. already display a protracted action when 1% _(

40 injected intramuscularly and for which. owing to their spectrum of action. a long lasting 4043:
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 «‘5'
steroids having a gestagenic activity may be used. for example. for the control of fertility in . i .
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 i
of l9~nor-l7-hydroxy-progesterone. and also esters of l7-hydroxy-progesterone deriva- '
tives. for example l7~esters of (ta—methyl»l7-hydroxyprogesterone. 6-methyl-6-dehydro-
17~hydroxy-progesterone. 6-chloro- or 6-fluoro-6-dehydro-lWhydroxy-progestcrone. 6-
chloro- or 6-fluoro—6-dehydro-Ibo-methyl-l7—hydroxy-progesterone. 6.l6a-dimethyl-6-

50 dehydro-l7-hydroxy-progesterone. la.2c1~methylenc-6-chloro~ or ~6-fluoro-6-dehydro-l7— 5°
hydroxy~progesterone or also esters of l7a-ethynyl»l9-nor-testosterone. l7a-ethynyl—l8— - ‘
methyl-l9-nor-testosterone. l7a-ethynyl-AJ—oestrene-S.l7B~diol or l7a—ethynyloA4- . '3
oestren-l7f5-ol. The gestagenic steroid hormone is advantageouslydfla-ethynybl9-nor- - '~
testosterone oenanthate. '

55 The esters are derived from acids. for example carboxylic acids. capable of forming 55 l
physiologically tolerable esters. Preferred are the esters of organic carboxylic acids :
containing at least 4 carbon atoms. The acids may belong to the aliphatic.gycloaliphatic. -
aromatic. aromatic~aliphatic or heterocyclic series. These acids may also be unsaturated '
and/or di- or poly-basic and/or substituted in the usual manner. As exampilgs o"f substitucnts

60 there may be mentioned alkyl. hydroxyl. alkoxy. oxo or amino groups or halogen atoms. 50 i
There may be mentioned. for example. the following esters: butyratcs. valerateS. I

l

 

caproates. oenanthates. pelargonates. undecanoatcs. benzoates. l‘i-cyclopentylpropionates .
and phenylacetates. .

A 3-keto group present in the steroid hormone may be functionally converted and 65 g
65 present. for example. as an eno|~ester or enol-ether group. ‘In the case of an enol-ester .

. . l
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are : group there also come into cOnsideration the ester groups already mentioned above. but
one a ‘ also acetates and propionates. In the case of an enol-ether group. the ether residue may be,

in 3 preferably, a lower alkyl group. for example a methyl or ethyl group. Also suitable are
:ion ; cycloalkyl groups. for example a cyclopentyl or cyclohexyl group.
{he 5 a; 7 5 The effective dose of the gestagen in the oily solutions of the present invention depends 5
“V: l on the purpose of the treatment, on the nature of the active substance and the desired
3 0t duration of the action. It is. for example. for l7a-ethynyl-l9—nor-testosterone oenanthate in
“0‘ - the control of fertility in women for 3 months 200 mg. Instead of l7a-ethynyl—l9—norw
_ 10 :1 ‘ testosterone oenanthate, there may be used comparable depot gestagens, The quantity of
“CT 44 I 10 comparable gestagens administered and the frequency of their administration may be such 10
“'1” " that their gestagenic activity. as measured. for example. by their effect on the cervical
ICd- mucus of a human female. corresponds to that produced by the administration of 200 mg of
“15- 17a-ethynyl-19-nor-testosterone oenanthate every three months.
ine.~ The volumes intramuscularly injected of the oily solutions of the present invention are
f! to 15 normally 1 to 6 ml. The oily_ solutions are thus advantageously made up in unit dosage form. l5
"Ical each dosage unit having a volume within the range of from 1 to 6 ml. for example a volume
v.3; of 1Y 2, 3 or 4 ml. Each dosage unit may be contained in an ampoule.

It is advantageous for every 1 to 6 ml of the oily solutions of the present invention to
the contain 50 to 500 mg of the gestagen. and more especially for every 2 to 4 ml of the solutions

rpm 20 to contain 200 to 400 mg of the gestagen. . 20
.trzi- As oily solvents there are suitable those known to the expert for such purposes. for V
“.115 exam 1e sesame oil and castor oil. For increasing the solubility of the gestagen there may be
1mg added, to the oily solvents solubilizers. for example bensz benzoate or benzyl alcohol. In
one addition to those mentiOned above other vegetable oils. for example linseed Oil. cottonseed

25 oil. sunflower oil. ground nut oil. olive oil and wheat oil. may be used. Also suitable are 7.5
' the synthetic oils. for example polyethylene glycol. triglycerides of higher saturated fatty acids
“"9 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.

.inal As indicated a ove’. the oily solutions of the present invention can be used as
. ,_ s 30 contraceptives. 30

" Of The present invention accordingly furiher‘provides a method of contraception. wherein“
Var.“ there is administered by‘intramuscular injection in a contraceptive dose to 'a female
m '5 mammal. advantageously a female of the human species. an oily solution of a gestagen. as
"ed ‘ hereinbefore defined. the solution being suitable for USC as a depot preparation by
fine 35 intramu5cular injection and containing the gestagen in a maximum concentration as 35
h 3 hereinbefore defined. -

, : The various details of the oily solutions of the present invention discussed ab0ve also. of
th‘“ . A course. apply to the oily solutions used in the method of contraception of the present
’lle“ 40 7 _ invention. Thus. for example, an advantageous embodiment of the method of contracep-
‘ung ‘7 ’g 40 tion of the present invention is the administration by intramuscular injection to a human 40
and 5 female every 13 weeks of 1 to 6 ml of the oily solution. the l to 6 ml containing 50 to 500 m

he§e of the gestagen.'and preferably of 2 to 4 ml of the oily solution. the 2 to 4 ml containing 2
‘3’ I“ to 400 mg of the gestagen.
: 45 f The present invention further provides a contraceptive pack which comprises an oily '
sters 45 solution of a gestagen. as hereinbefore defined. together With instructions. the instructions 45
"V" 3 requiring the administration by intramuscular injection of the solution in a contraceptive
dro‘ . dose to a female mammal. advantageously a female of the human species. and the solution

‘0 6’ ' " being suitable for use as a depot preparation by intramuscular injection and containing the
.Vl'b‘ so ' gestagen in a maximum concentration as hereinbefore defined. . v
i-l7- _ 2. 50 The various details of the oily solutions of the present invention discussed above further 50
LA”? ' . . 3. 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_
'nor' ‘- human female every 13 weeks 1 to 6 ml of the oily solution. the L19 6 ml containing 50 to

ming 55 ’ c 500 mg of the gestagen. and preferably 2 to 4 ml of the oily solution. the 2 to 4 ml containing
lcids 55 200 to 400 mg of the gestagen. 55
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The following Examples illustrate the inventionz~

Example 1
2000 m of l7a-ethynyl-l9-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 l7a~ethynyl-l9~norvtestosterone 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 were "finally 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. Asolution 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 30

carbon atoms. ‘ ' ’ ‘

 
.I ..:..1~th_r‘

 

8. A solution as claimed in any one of claims 1 to 7. wherein the gestagen is an ester of
l9—nor-17-hydroxy-proge5terone. 60-methyl-l7-hydroxy-progesterone. 6-methyl-6» a,
dehydro-l7~hydroxy~progesterone. 6-chloro- or 6-fluoro«6~dehydro-l7~hydroxy- ’3'
progesterone, 6-chloro- or 6~f|uoro-6-dehydro-loo-methyl‘l7-hydroxy- rogesterone. 35 g? ‘
6,16a—dimethyl-6-dehydro-l7.hydroxy-progesterone. la.2a-methylene—6-c loro- or -6— f a.A .
fluoro-6—deh dro-l7—hydr0xy-progesterone.‘ l7a—ethynyl-l9-nor-testosterone. l7a-ethynyl-
18-methyl-l mar—testosterone. 17a—ethynyl-A‘-oestrene-3.l7B-diol or l7a-ethynyl—A“-
oestren-17B—ol. ~

9. A solution as claimed in claim 8. wherein the gestagen is I7a-ethynyl—l9~nor- .
testosterone oenanthate. ; t.

10. A solution as claimed in any one of claims I to 9. wherein every 1 to 6 ml of the ‘7
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 " i
200 to 400 mg of. the gesta en. ‘ 45 T :

12. A solution as claime in any one of claims 1 to ll. which is in unit dosage form. -
13. A solution as claimed in claim 12. wherein each dosage unit has a’volume within the

range of from 1 to 6 ml.

12. A solution as claimed in claim I3. wherein each dosage unit has a volume of l. 2. 3or ml.

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 substatm‘ally 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” under sterile
conditions. and. if desired. the resulting solution is introduced into audeast one ampoule

.- 60 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 a female mammal an oily solution of a gestagen. as

65 hereinbefore defined. the solution being suitable for use as a depot preparation by3-.“ ‘

-.r.l.=.mtg-u si

.......,
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intramuscular injection and containing the gestagen in a maximum concentratiOn as
hereinbefore defined.

20. A method as claimed in claim 19. wherein the gestagen is present in the oily solution
in a preferred range of concentration as hereinbefore defined.

21. A method as claimed in claim 19 or 20. wherein the oily solution contains as the
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 19 to 22. wherein the gestagen is a
physiologically tolerable. lipophilic carboxylic acid ester of a steroid alcohol.

24. A method as claimed in claim 23, wherein the carboxylic acid contains at least 4
carbon atoms.

25. A method as claimed in any one of claims 19 to 24. wherein the gestagen is an ester
of 19-nor-17-hydroxy-progesterone. 6a-methyl-l7-hydroxy-progesterone. 6«methyl—6-
dehydro-17-hydroxy-progesterone. 6-chloro- or 6-fluoro-6-dehydro-17-hydroxy-
progesterone, 6-chloro~ or 6-fluoro-6~dehydro-léo-methyl~l7—hydroxy-progesterone,
6,16a-dimethyl-6-dehydro4l7-hydroxy-progesterone. la-2a—methylene-6-chloro- or ~6-
fluoro-é—dehydro-17-hydroxy‘progesterone. 17a-ethynyl‘l9-nor-testosterone. 17a-ethynyl-
18-methyl~19~nor~testosterone. 17a-ethynyl~l8~methyl-l9-nor~testosterone. 17a~ethynyl-
A“~oestrene-3,17B-diol or 17a-ethynyl-A‘40estren-17fi-ol.

26. A method as claimed in claim 25. wherein the gestagen is l7a-ethynyl-19-nor—
testosterone oenanthate.

27. A method as claimed in any one of claims 19 to 26. wherein the female mammal is a
female of the human species.

28. A method as claimed in claim 27. wherein there is administered to the human

female every 13 weeks 1 to 6 ml of the oily solution. the l 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
~ of the gestagen.

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

female every 13 weeks the contents of an ampoule having a composition substantially as
described in Example 1 or 2 herein.

31. A contraceptive pack which comprises an oily solution of a gestagen. as
hereinbefore defined. together with instructions. the instructions requiring the administra-
tion of intramuscular injection of the solution in a contraceptive dose to a female mammal
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.

‘ 32. A pack as claimed In claim 31. wherein the gestagen is present in the oily solution in
a referred range of concentration as hereinbefore defined.

53. A pack as claimed in claim 31 or 32. wherein the 0in solution Contains as the solvent
a mixture of castor oil and benzyl benzoate.

34. A pack as claimed in claim 33. wherein the castor oil and benzyl benzoate are
present in the mixture in the ratio by volume of 6:4.

35. A pack as claimed in any one of claims 31 to 34. wherein the estagen is a
physiologically tolerable. lipophilic carboxylic acid ester of a steroid alco ol.

36. A pack as claimed in claim 35. wherein the carboxylic acid contains at-least 4 carbon
atoms. , 4

37. A pack as claimed in any one of claims 31 to 36. wherein the gestagen is an ester of
19-nor-17-hydroxy-progesterone. (yet-methyl—17-hydroxy-progesterone. 6-methyl-6-
dehydro-17-hydroxy—progesterone. 6-chloro- or 6-fluoro—6-dehydro-l7-hydroxy-
progesterone. 6~chloro~ or 6-fluoro~6‘dehydro~lfia-methyl-l7-h droxy-progesterone.
6,16a—dimethyl-6-dehydro-l7-hydroxy-progesterone. la.20t-met ne-6—chloro- or -6-
fluoro-6—deh dro-17-hydroxy-progesterone. 17a-ethynyl-l9-nor-testosterone. l7a-ethynyl-
18nmethyl~1 -nor~testosterone. 17a-ethynylLA‘voestrene-3.l7|3*diol or 17a-ethynyl—A"-
oestren-17B~ol.

38. A pack as claimed in claim 37. wherein the gestagen is lkt-ethynyl-19-nor-
testosterone oenanthate. ~

39. A pack as claimed in any one of claims 31 to 38. wherein the’Ufly solution is in unit
dosage form.

40. A pack as claimed in any one of claims 31 to 39. wherein the female mammal~is a
female of the human species.

41. A pack as claimed in claim 40. wherein the instructions require that there is
administered to the human 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.

"v =5 z-amawawm-r
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42 A pack as claimed in claim 41. wherein the instructions require that there is
administered to the human female every 13 weeks 210 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 5

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. r
10 Chartered Patent Agents. 10 '

Northumberland House. .

303-306 High Holborn.
London WC1V 7LH.

Printed (or Her Majesty‘s Stationery Office. by Cmydon Printing Company Unlimd. Cmydon. Surrey. 1980.
Published by The Patent Office. 25 Southampton Building Landon. WCZA lAYJmmwhich mpin may be obtained.
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(54), _ [NJECTABLE COMPOSITION

' (7-1) We, TAKEDA Yucva Koch
KABUSHIKI KAISHA (TAKEDA CHEMICAL
INDUSTRIES, Lm), of 27, Doshomachi
lemme, Higa-shi-ku.. Osaka. Japan: a cor-
porate. body. organised. under, the laws of
Japan, do hereby declare , the invention,
for which praythat a patent may be gran-
ted to 1.15,, and the. method._by which it is
to be performed‘ to be, particularly de-
scribed in and by the following statement:

This inventiQKLIelates to, an oily inject.-
able composition, and to the production
thereof.

It is well known that such hormones as
estradiol divalerate, estradiol .cyclopentyl-
propionate, testosterone propionate. hex—
estrol dicaprylate and diethylstilbestrol di-
propionate have their specific actions on
humans andanimals. In order toproduoe
the specific effects,of-the_,horm0nes eEec—
tively, it is necessary. to preparersuch 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 oi], peanut oil _and olive
oil. However, these vegetable oil solutions

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,
but‘the high viscosity was not reduced to a
sufficient degree.

The concentration of the hpophilic hor-
mones in the
usually higher thanabout 0.5 weight per—
cent, and ris,desir_abiy ,often as high as 5
weight per cent or even up to 10 weight
per. cent-

-Ther-efore, the solvent, ie. the injectable
vehicle for the lipophilic honmonesr is also
required to have thecapacity to keep the

{Prints 55. 0d. (25.0)]

(22) Filed 10 Jan. 196.8.
(32) Filed}?! Ian. 1967‘in

published 7 Oct. 1970..

injectable preparations is'

(1” 1 207 571 a

' C;
LIBRARY OF 5

AND INVENTION

hormoues - dissolved, therein at a desired
c0ncentration,. at a number of tempera-
tures, eg. -20.‘?- C; to 40°C;

Under such circumstances, attempts
have been.made to find a suitable vehicle
composition for making the hormones
satisfaetorily injectable.

The present invention provides an .0in
vehicle composition for injection of thé
hormones, an oily injectable solution‘ of
the. hormones which-can be satisfactorily
administered and methods of preparing
the oily vehicle and» the oily injectable
solution. '

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

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

50

55

60

65

70

75

oily vehicle is not sufiiciently low to make - ~
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-
septic.effect 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 purpose. On ’préfifiring 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 coil, "peanut oil and olive

u
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oil ation containing 2 parts of hexestrol di-

The oily vehicle thus prepared is em- caprylate dissolved in the vehicle compos-
ployed for preparing an injectable solu- ition prepared. as above 15 compared with
tion of the hormones of the present inven- that of a hitherto-employed prepa-ratiou

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

invention is prepared by moorporating the Hexesu-ol dicapryla‘e 2 Pam
hormones into the 9in vehicle produced Benzyl alcohol " . 3 parts
in the minim?! menUOBed ?‘bQVC- The {‘3' 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, 0113’ sou-“1°11 V5005“)!
the injection solution of the present Oily solufion 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:—
factorin injected without any undesirable 1. An oily injection vehicle for lipo-
efiects. Furthermore, the injectable solu- philic 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. (0) remainder vegetable oil.

An example of the present‘invention is 2. An injection vehicle according to
25 now given. Throughout the description claim 1, wherein the amount of Vbenzyl“.

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-

30 rone l7 - 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 sufiicient amount weight per cent of benzyl benzoate. (b) 7 -
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). NO

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— jectable solution. ' 105

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

V. .t claim 4 or 5, wherein the hormone is
0.1 l . 9°95”; 4-hydroxy-19-nor-testosterone-l7 - cyclo-iy so ution (centipOises pentyl propionam m

The Present invention 50 7. An injectable solution according to [10»
control 30 claim 4 or 5, wherein the hormone is

50 An Oily injectable vehicle (solvent) 15 8. A method of preparing an oily in-
Prepared according to the fouowmg for‘ jection vehicle for lipophilic “hormones
ririulae, and the Viscosity of each of the which comprises admixing (ska-om 10 to HS
0in solutions 15 Similarly examined to .50 weight per cent of benzyl bemoaw’ (13)
ENG the ICSUHS Shown below from 0.5 to 5 weight per cent of chloro-

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

Benzyl benzoate 30 parts jection solution which comprises admixing 120
sterilised pure a lipophilic hormone with the oily injec-
sesame oil 67 parts tion vehicle claimétl’ in claim 1.

60 This vehicle is suitable for dissolving 2 10. A method according to claim 8 or
parts of hexestrol dicaprylate to give a 9. wherein the amount of the benzyl ben-
satisfactorily injecta-ble solution. mate is from 15 to 30 weight per cent. 125 I

The viscosity of the injecta-ble prepar- H- A methOd according to any of «
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claims 8 to 10, wherein the amount of the
chlorobutanol is tram 1 to 3 weight per
cent. ,

12. A method according to any of
5 claims 8 to ll 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-

10 mone is hexestrol dica-prylate.
14. A method according to any of

claims 8 to 12 wherein the lipophilic hor-
emone is 4-hydroxy-lQ-nor—testosterone-l7-
cyclopentylpropionate.

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

lipophilic hormone is from 0.5 to 10
A weight per cent, based on the total weight
' of the injeetable solution.

16. An oily injection vehicle as 20
claimed in claim 1 substantially as herein
described with reference to the specific
example.

17. An injectable solution as claimed
in claim 4 substantially as herein de- 25
scribed with reference to the specific
example.

18. A method as claimed in claim 8
or 9 substantially as herein described with
reference to the specific example. 30

ELKJNGTON AND FIFE,

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

London W.C.l.

Agents for the Applicants.

Printed for Her Majesty’s Stationery Office by The Tweeddale Press Ltd., Berwick-upon-Tweed. [.970
Published at the Patent Ofiice. 25 Southampton Buildings, London WC2A lAY from which copies

may be obtained.
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COMPLETE SPECIFICATION.

Medicinal Preparations for the Treatment of Prostatic Hypertrophy.

We, SCHERING AKTIENGESELISCHAFT, a

body corporate organised according to the
laws of Germany, of 170—172 Mullerstrasse.
Berlin N155, 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 followingstatement:——-

This invention relates to medicinal preparv
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. telief of pain, although frequently, the
medicinal preparations of the invention Will
cause a reductiOn in the size of the prostate
and improvement in the urinary flow.

Accordingly. this invention provides 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-estcr of 19-nor-l7a-hydroxy‘

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

preparations of the invention is preferably
19 - nor - 17a - hydroxy - progesterone - l7 -
caproate. Other advantageous l7-esters of
l9~nor-l7a-hydroxy-progesterone are the
formate, acetate, butyrate, caprylate and
cyclopentyl-propionate.

In the hypertrophy of the prostate, which
is characterised by its long duration. within
two or three months after starting the ad-
ministration of a medicinal preparation of
the present invention a marked improvement
is observed. particularly with respect to the
irritating effects which occur. Pollakisuria
and nocturia are significantly reduced.
Furthermore, the flow of urine is normal-
ized and the residual volume of urine is sig-
nificantly reduced or cempletely eliminated.

[Price 45‘. 6d.]

Apart from the desired slow release or
depot effect of, for example, l9-nor—17a-
hydroxy-progsterone—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 intra-muscular injec-
tion of from at least 8 to 12 ml of oil,
which generally causes undesirable side
effect, such as oil infiltration, hardening at
the point of injection. painful reddening and
inflammation or even abcesses of long dur-
ation at the points of infiltration.

A further advantage of the esters present
in the preparations of the present invention,
and particularly l9-nor-l7a-hydroxy-prog-
esterone caproate, is that they do not have
an oestrogcnic 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 l9-nor-
l7a-hydroxy—progesterone ester are injected
intramuscularly several times per week. and
th preferred treatment wiflabe 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 shofild be con-

tinued as long as the conditioqgof'the patient
requ1res. '

The medicinal preparations of this inven-
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tion are made, for example. by dissolving
the l9-nor-l7a-hydroxy-progesterone ester
in an oily solvent, such as castor oil. by the
methods known in galenic pharmacology. If
desired, the solvent powder of the oily solu-
vents can be increased by the addition of
diluents or solution promoters. for example,
benzyl benzoate.

The resulting solutions, which may con-
tain, for instance, 250 mg of the active agent
per millilitre, are then charged under sterile
conditions into ampoules-having a capacity
of l to 2 millilitres. A preferred prepara-
tion according to the present invention is a
solution of 19-uor-17a-hydroxy-progester-
one-17-caproate in a mixture of 6 parts by
volume of castor oil and 4 parts by volume
of benzyl benzoate, the solution containing
1.00 mg of the caproate per millilitre of solu-tion.

The 19 - nor - 17a - hydroxy - progesterone
esters, are made by theesterification of 19-
nor-17d-hydroxy-progeslerone with the Zip
propriate organic carboxylic acids by
methods in themselves known, for example,
by the esterification of 19—nor~l7a-hydroxya
progesterone with caproic acid/caproic an-
hydride and saponification of the 3-enol-ester
group, intermediater formed, in acid solu-
tion or, in aqueous sodium hydroxide solu-
tion. The isolated l9-nor-l7a-hydroxy-
progesterone caproate, after recrystallization
from isopropyl ether, melts at [ZS—124°C.

The following Examples illustrate methods
of making certain of the 17-esters of 19

' r-l7a-hydroxy-progesterone to be incorpv
orated in the medicinal preparations of the
invention:

Example I
300 mg of I9-nor-17a-hydroxy~progester-

one are dissolved in a mixture of 17 cc of

acetic anhydride and 42 cc of 95% formic
acid which has been standing for 6 hours at
0°C. 345 mg of p-toluene sulphonic acid
‘1H,0 are added under ice cooling and
nitrogen atmosphere. The reaction mixture
is allowed to stand for 16 hours at room

temperature- The clear solution is poured
into a mixture of pyridine in ice water and
filtered under suction after 1 hour to obtain

the crude l7a-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 19-nor-l7a-hydroxy-prog-
esterone-l7-formate melting at 198——
199.5°C. -

U.V. e,“=17.000.

Example 2
380 mg of p-toluene sulphonic acid

' l H,O are added to a suspension of 316 mg
of l9-nor-17a-hydroxy-progesterone in 16 cc

1,126,89i

of acetic anyhydride. The esterification is
completed after 4 hours at 37°C. The ex_ .
cess of acetic anhydride is decomposed with
pyridine in ice water and the 3-enol-l7-
diester is extracted with ether. The ethereal
extract is washed until neutral, dried over
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 re-
crystallized from isopropyl ether for purifica- , -
tion. There is thus obtained a yield of 250
mg of pure l9-nor—17a-hydroxy-progester- ‘
one-17-acetate melting at 214—216"C,

U.V. €,_,,=17.000.

- Example 3
1.32 grams of p-toluene sulphonic acid

- l H,O are added to a solution of 1.0 gram
of l9-nor-17a—hydroxy-progesterone in 32
cc of caproic anhydride under stirring and
under a nitrogen atmosphere. After 3 hours
at 37°C. the reaction is completed. The
clear light-yellow solution is taken up in a
mixture of 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 washcd 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 - l7 - ’
caproate melting at 123——124°C.

U.V. (“9:17.540

Example 4
0.66 gram of p—tolucne sulphonic acid

-1H,O are added to a suspension of 0.5
gram of l9-nor-l7a-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 thewhole 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. ‘7‘

Recrystallization from iso op'yl ether re-
sults in pure 19-nor—l7a-hy roxy-progester-
0ne—17-butyrate-

U.V. 6,39 =17,200.
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V Example 5
920 mg of p-toluene sulphonic acid

'lH,0 are added to a suspension of 0.7
gram of l9—nor-l7a-hydroxy-progesterone in
30 cc of caprylic anhydride under a nitrogen
atmosphere. After 3' hours of stirring at
37°C the solution is diluted with 100 cc of

methanol, and after the addition of 1 cc of
concentrated 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 iso-

propyl ether, purified with activated carbon
and the thus obtained colourless solution is

again concentrated to dryness. The result-
ing oily residue is found upon elemental
analysis and upon tests under ultra-violet
and infra-red light to be pure l9-nor-17a-
hydroxy-progesterone—17-caprylate.

U.V. em: 17,100.

Example 6
1 gram of 19-nor-l7a-hydroxy-progester—

one is added to a mixture heated to a tem-

perature of 80°C of 4 cc of cyc10pentyl-
prepionic 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 be identified as 19-nor-l7a-hydroxy-
progesterone- l 7—cyclopentylpropionate.

U.V. em: 17,400.

A medicinal preparation of the present
invention may be prepared. for example,
from 25 mg of lQ-nor-l'la-hydroxy-prog-
esterone-l'I-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-l7a-hydroxy-

.J

rylic acid is removed by steam r

1,126,892

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-l7a-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 l9-nor-
17a-hydroxy-progesterone in an oily sol-
vent.

2. A medicinal preparation as claimed in
claim 1. wherein the solution also contains

a solution promoter,
3. A medicinal preparation as claimed in

claim 2, wherein the solution promoter is
benzyl benzoate. - 7 . ._

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 l7-ester per
millilitre of the solution.

7. A medicinal preparation as claimed in
any one of claims 1 to 6. wherein the said
ester 1s a 19-nor-17aehydroxy-progesterone-
l7-caproate.

3. A medicinal preparation as claimed in
any one of claims 1 to 6, wherein the said
ester is the 17-formate, l7-acetate, l7-butyr-
ate, l7-caprylate or l7-cyclopentyl-propion-
ate of l9-nor-l7-ar-hydroxy-progesterone.

9. A medicinal preparation as claimed
in any one of claims 1 to 8, which contains
from 50 to 250 milligrams of the l7-ester
per millilitre of the solution.

ABEL & _IMRAY.
Chartered Patent Agents,

Quality House. Quality CoUrt,
Chancery Lane, London, W-C.2.m

'Printed forl'Her Majesty's Stationery Office by Burgess & Son (Abingdon). Ltd—1963.
Published at The Patent Office. 25 Southampton Buildings, London, W.C.2,

from which copies may be obtained.
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 - COMPLET‘E SPECIFICAE: ‘

 

m SCI-[BRING AKTIENGESBLLSCHAFT, a Body Corporate
organized and existing according to the laws -

of the Federal Republic of Germany of 170-172

\Q

s

Mflllerstrasse, 1 Berlin 65, Germaqgu aAqi
m luv'D Méflfi 8Lx3kgxmwam\l%?4rvan7

0,) "CONTRACEPTIVE PREPARATIONS"

I/WE do hereby declare this invention, the manner in which and the
method by which it. is to be performed, to be particularly described
and ascertained in and by the following statementz~

1
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V'The present invention is concérned with contraceptiVe-

mfl.preparations.p ‘ ‘ 3g I :fi‘itigip
- l“ Hormonal methods of contraception have been known, for

t fleianple-the oral administration of finovid, Ovulen and Anovlar
*{i;(Registered Trade Marks) and similaé combinations of.:
il'oestrogenic and gestagenic active pn nciples. Experiments

, ’ ;;:f-have also heen made with corresponding preparations fog ,
v‘;administration by injection in which the active componentsgxmn

 lprovide a depot from which they arexs10wly liberated;;i
#:‘T The disadvantage of the latten method is, in particular,v
'the unpredictability ofVonset, thér'ddretion and theiextent

'” of withdrawal bleeding. The publisged experiments, in which
a prolonged—action oestrogen and a prolongedgaction gestagen

flare administered together in the éi£st week on the nenstrual
:oycle by injection to suppress ovfilation by means of an d

{ adeonately high oestrogen and progesterone level, haye_shown
nthat the reduction of the progeSterone concentrationiin the

libody is not uniform enough to enaélefthe onset? gr withdranal
AaThleeding to be predicted nithin a span of a few dais;inhich
*-is generally possible in the case of natural menstgnationrl

4i ‘ _

3,The disadvantage of oral administration lbs idythe fact

,

'7ithat3a tablet has to be taken daily, which means a comparativel

f"?high,intakejof‘hormones. This gives rise f§?undesi£é£iéiéide‘

T'RfiefféQts, for example vomiting, incr§§se in weight amide? f°rth'

‘on the discovery of a.“  

 

’7_ The present invention is base  n u

 «,new nethod of contraception in whio {a combination of a:

.gestagen, in a comparatively-small?dose,‘andfa depoteoestrogen”“‘ -:+ ‘~;?r' ~.:s. *g. T:

{preferably in the second

 
, is adninistered after the 10th daf;:

 ~ heir; of_the ménstruationicycle._f
 Accordingly, the present inVeniionlprovide81a-

contraceptive preparation suitable for parenteral administra-

tion or administration by implantation, which comprises a -x ‘
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‘14}

 
h!

fiéfiot oestrogen and a comparati¢e¥y§émall concentratioh qua
_ gaetuggn. ' A ‘ I I ' , g'a? ' ‘ ‘1‘.' u Bfifiw?

' " I~Thé contracepfive preparatiéfié of fhe presént.inventipn

fiéy Be administérgd, préférably'iégfiée fdrm of oily épifitions;
[prérefitérally, fiiefetably_1fitramuséfii;rly or subcfitgnéouéiy.:

I 'fidfiever; it is also possible to aégifiiSEer the préparatibnsf.
5 !.~.by implantation. v H

’ 'It further possible t6 afiiantgr ‘thé; depoitlbeétrbge’ni
land thé’gestagén singly, for examfilé the gestagen7dxélly aqé’;
.fifie oestfdgefi parehierfiily_or by ififiianfatiog.‘.Adcérdigély’
fihe‘preéefit invention also provifieéié cdhtrécéptiveJJj: I '

I':§refiaration which is made fip in*tfio;§aits ready for.
ladministréfion,.the one part cofip?i§ing a diyuentjgnga"

>Tfihit dose of a dépofi cestrogen ahérfifie‘ofher part cogfirfising
>1g diluent and approximately 0.5 téxiQo mg or 5 geétagen.'

In thé new contraceptive methéfi using theipreparéfiéné
~éf§f the firesent invention the comfiéfié$ively smaIIZfiaée'bf fhe
‘.géSiégengensurés'reliagle onset 9f §ithdrawalrfilé§difig;.fihéf;
 :13 to éay, predicfable within 5 span of a few daygé as iii

natural menstruéfion, and the simfilfanebus injecéiéé of a"
fgeppt;oestrogen inhibits ovulation find/or~pidatiofi'ifiiét:g
:lééat the fol;9wing menstruation cycle by chafiige'fii%hifiithé 

‘3femalp reproductive systemILH ‘7 I: f l 3

. Furthermoié, the contraceptive actibh céh be determified5
~3"H2 *-~ ;'fv ~ “ ‘ fi-w': ': «m ~f=1 ‘1'; ;a;; ,

5 g,§or a given period Of time by-appropriatefivariatiQn Of the ‘5
 

If fcohcefitratibn7of active prihdiples; Wfién>fi91ng‘aflp¥§p§r5tibh
wfifkof the present invention it is possible,-byfa singles: 7.AV‘   L

*f:adminiStration oi the preparatiohg'¥' prevent cdncéfitidfiszv 

 

 

  klfor afpériod ébferingloné or mdfe héfistruai Efcléé}"

‘J:f:tg sawaor a period of from approximatély four weeks to six
”". . , I ‘ II: J. ‘ - .- I l. t r .7 ‘ ‘ ‘ Iii-11.: 1:" - .1

mogths_or even lamgr,it being possib} ‘to bring about withdraws
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.‘bleeding’within_a few days after edginistration, without

i'termination of the contraceptive action, By the additional

:parenteral or even oral administration of a gestagen.;i

~As has already been stated1'tne oestrogenic and

gestagenic components are preferablyV . , L

“ _ - ‘ .t .56 ~ > ' ' . .- '-
-, For this purpose the active princigles are dissolved in_one,

  
 
 

lfiof the solvents known to be suitable for parenteral injection,
‘with whiéh a man skilled in the.arfi will be familiar, filtered-

under sterile conditiOns and introfipced into ampoules finder
fraseptic conditions. fiPreference 1% given po-oilyflsoltents,p
1:9: assess -1; 9: ester A diluent or a; ‘
Isolubilizer, for example benzyl benéoate, may be added to

:ljthe oil solutions to‘increase the solubility of the active
principles. I T E r ‘ I .:i

'In addition to_the above-mentipned solvents; it is aléo

‘g possible to use vegetable oils, for’pxample linseed oil,
i,_cottonseed oil, sunflower oil, peanfit o11,:oliveioil and wheat

woilgggAlsohafiiiafiléléreiSyntheticnsolrents; for example glycol,
ilactic acid esters and benzfiLalcohol; Naturally;'the selection

,or solvents given above is by no means complete. it is not

. necessary to provide a complete list, because a manESkilled

.in the art willJRnow-which of the_known solvents to chooseA
 Vfor a specific purpose.

w¥1xidlt is generally preferable to admiggster the contracep-
‘tive preparatiOn at four-week~inter§alsgto imitate?thefl“ ;

gregular'menstrfial'cycle. ‘lf the finiéfvai between administratio

‘is prolonged} for example, to several montgek'either on the:
advicefoffaLphysician'or at the pafiént;s'request;5onlyionelp

‘ . 3 ‘r ‘ ‘ a, : _ ‘ ji- . .ll _ r ‘.-;:;P; , ;_ :
withdrawal bleeding takes place, thegcomplete centraceptive: _ . - :‘(ig r ' ‘_ ‘ 1'} w .

. I _ ,v V m .. r . . ' g 54;- , ~;- I : r .. -
-protection5 during the interval betyeen times of~administration

lunless additional gestagen is {given
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_ All substances having a proiofiged oestrogenio action

may be used as the oestrogen oompofient. The period of

axaotivity shouid fireferably be et leést about 14'daye;t The. 

-‘roestrOgen_used is prefereolyAadminietered in such doees and

’ at sfich intervals that the suppreseioh of ovulation achieved
 

‘with the preparations of the firesenpfiintention is at least
,3‘{_ A 1-! >

' a.oqual to that achieved with_a dailxfioral administration of

0.05 mg of ethyhyl—oestradiol. -Fortfiermore,‘the_oestrogen<““”

'ueediieApreferably_of the kind thétfifiroduces a longer period

dminieteredrethynyl-‘‘:;".o£ ovfilatioh inhibition then oraliyn
 

“II.
_n...

fifionente are, in particular ,:;,oestradiol. Preferred oestrogen $6
: _ 7 . ~ *~ 1AM“ . ,

l'oestradiol esters, for_example oeétfiadiol oenanthate, oestradi.

-undeoylate, oestradiol_palmitate,joeetradiol butyrete and
 toeetradiol benzoate. a 'u ‘ f

. ‘AIhe decision as to which oeétrogen is the'most‘sfiitable
iaotite principle to use in the preterations depende largely

_ ofi the deeired period of contraceptgte protection. If the 7
fl?» Iégprotéct;fé§éotioh is to oover only ofiefoenstrfiai.cyole; ihi

‘ ‘5fiother words about four weeks, it may be qfiite adequate tol

adminieter oestradiol valerate, which, as is khown,'is

igiherated from a.depot'for only a oomfiaratively short period.

‘;lV ’tjjr‘ V'The contraceptive preparetiona of the present intention

Lf5 'suitable for parenteral administration or adminietretion by

f.imp1éntation are; like the'two-Bertgtregératione of the'
fpreeeht intention, advantageofiely;ih;un1t_doeagei£orm.“Tfie

-amount of oestrogen in the uhit dosege;form}preperatione ie

vwithin9the¥range-of from o;5 to=5§o mg; Hg; un;t dose. _The
lff choice of.0estrogen is advantageooeiy such that e dose of .

eht to ensure

.{ ~ .V I 3 .y

7 preferably 5 to 50 mg, per unit doeei‘is Suffici 1

‘the successful use of the preparatiohe of the firesent inventio:. , z 93,?» ‘ ‘ -
‘ i “ > V n ‘ 't~ - ~ u - I V '

zfi-n. When using oesradlol-oenanthate to glve contraceptive

proteetion for a period of one menétrual oyo1e_(eboutffofir'
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weeks), a dose of 10 mg is generally sufficient; If the
period of eontraoeption is to be prolonged and the preferred

.dOsage limit of 50 mg has to be exceeded; the oestrogen

component may be increased to 250 mg? I. ’
Substances suitable for use as the gestagen component

in the preparations of the present invention are all those

A,which} when administered in a comparatively small dose} bring

gjabout predictable withdrawal bleeging similar in intensity” _.

“and duration to normal menstruationtv Preferred'gestagens
l

 
'5? ' ‘are those having a medium or longgperiod of activity., The

hpreferred conCentration in the unitgdosage form preparations. I ;" _ . '

i“is within the range of from 10 toélpb mg; ‘A concentration,

 
within the range of from OQS to 5b fig, per unit dosei is.xx

adequate in the case of the highly a tive gestagens.atAs
V i “13‘ -

examples of gestagens that may beéu éd_in the preparations of 
! g: "

'the present invention there may be mentioned: progesterone

 

and the physiologically tolerablegfigenolesters thereof;
’uhygroxyéprogesteroneécaproate}phydroinnoréprogesteronee

caproate, medroxyaprogesterone-acetate, nor-ethyndronepeaproat

and 17d;ethynyl-lB-homo-IQ-nor-testosterone. Also suitable

I'areilYQ-hydroxy—progesterone derivatives, tor example 17c—

Vhydroxy—lg-nor-progeetergne, 6a-methy1—l7d-hydroxy-,~V'_ ‘ _ ‘ ' e ‘ v a.“ y

progesterone,*6-methyl~67hydro-l7gehydroxy—progesterone{f6-

chloro~6-dehydro-17a-hydroxy-progesterone, 6-fluoro—64 ‘

I:idehydroéleLhydroxy-progesterone,36-flusgoéfifdehyqr0416a-.
i3.methyl—l7a-hydroxy—progesterbne,.6-ghloro-6—aehydro-l6a— '
tgmethyl-l7u-hydr0xyaprogesterone, 64ghlor076§aehydroélbfie '

. - 62‘ "g , - .

bmethyl-17a-hydroxy-progesterone,3Effluoro—E—dehydro-16fi-»_.

hunkthyl-l7uahydroxy-progesterone, $Ll6-iimethyl—6-dehydro;'f

.17a-hydroxy-progesterone,»6-methyléEEdehydroi15_methyiene;4

l7c-hydroxy—pr0gesterone,i6—chlorozéédehydro-lG-methylene—l7a-
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hydfoxy-prbgesterone,:1,2-methylefieéé-chlorb-dehydr0417a—
hydroxyprogesterone, 1!2—methylene-é—fluoro-S-dehydr6—17a—

'hyfiroxy-progesterone, l7a-ethynyl-téstosterone, l7u-ethynyi-

lgfhor-testosterone, l7a-éthynyl—A5€;o)—oestren—17B-ol-3-one,
l7a—methy1-19-n6r-testdsterone, 17m€§thynyi-A4-oestréne- _
3:3 , 17541101 , 17u—ethynyl—A‘r-oestrén-él'iswl, l7a—a1ky1—A4-

oestren—17B-ols and the physiologiqfilly tolerable stréight-
l“chain or branched esters thereof,;f§f example acetétég;
 3jvalerates, butyrates;'Oefianthates?afid undécylatea. The

s V$¥1i7¢ster group may be substituted in tfie usual manner;*for

51V.;example,.rby one or more substituelit§1-aeleoted fro-mahalfpgeno

iffatofié and hydfbxyl; carbonyl, ket$;¥amino.and simiiaf'groups.   
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_ ‘ '» ' .. g . ' Having now particularly described'and ascertained o~¢ I"! r. q A

A Qwsaid' invention and in what 'fmar'ln'er the sarhe Is  
1" ' F V . t

‘ to be performed, _ _ “LL_ declare that what, ,Wial‘m ls:
. I i a: ‘

. r _ . A ._; g
fihatéwe—elaim-iea- ; ;yE ' 's

'1. ‘ A contraceptite preparEtion suitable fof;lfi
parenteral administration or admigiétration by imfilentatien,

itgwhich comprises a depet oestrogengeng e comfiaretiveiy emai;
niconeentration of a gestagen, ‘i-gi if I. e * gjt . f

'l2; VA'contraceptive preparetien as claimed in claim 1,

 
 

wlwhich is in a form suitable for sfibbfitaneous or intramuscular;

;}u; injection. 7. ‘ V‘»‘;f;r . l V ".f:  
 

3'35".'
?7f?5fi ‘;'_ 3. A contraceptive prepafation as claifiediin_i.*

.2i
9
i.:m

'i'fi claim 1 or 2, which is in the fofm35f an 011y'301uti9n'

4. A contraceptive preparatien as claimed in claim 3,

A”: containing sesame oil or caster 011 as solvent. 1"

V i S. A contraceptive prepefetien as claimed id claim

‘ftfi”t3 or 4, wherein the preparation bled eontains a diluent or

9{P2a.eolubili2er. ' f
 

‘ (A

6.‘ A eontraceptive prefiafation as claimed infclaim 5,

nWherein the diluent or solubilizer is benzyl1benzoate.j-

 

 

- 34£§JJ7tti§A dontreceptive preparatibnies,claifiedéiayeléi553.
eontaining a mixtufe 5r castor oil and benzyllfienzeete as—1

.soivent. I E_ ' '
:i" ’ 8- ’.A.contraceptivé preparation-asfclaimééginfanynf"

Q’Xone of claims lito 7, where is in unit dbéage forfi.’
‘ .» A ~ ‘ ~ix 

 

 

ihioiaim 8,
g‘ ‘ v ,. V‘.£§‘. -v '
Leontaining 0.5 to 500 mg, per unit dosei‘of the depot

'.~?"'- . " ;.” 'fi “§,- -,"3 ‘ 1‘ :
Hag peetrogen and approximately 0;5 tofi 0 pg} per unit Bose;ry

:

 53&a”’*9. >A eontraceptive preparation as claimed

 

 tugiof‘the gestagen;

r 'gc'laim'v-B,
-r.4e,

L5: 10.' A contraeeptive preparation as ciaimed ii

';containing 5 to 50 mg, per unit dese; of the depot oestrogen
 i-_‘t, :fl; I“. ‘

% ”endti03to 50 mg; per unit dose,of:the gestagen;

 
 

 fifiryw“ll. A contraceptive preparetion es claimé'd‘infien’yffT

Rone of claims 1 to 10, whefein‘the?fiepdt oestrogenfl’i's'é in}.
~.' " " Fri ‘ ” *-;1h 55

‘oestradiol oenanthate, oestradiol‘undecylate, oegtradioltf

‘.>palmitate, oestradioi dibutyrate p: oestradiol benzeategjlt 
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V 12. A contraceptive preparation as claimed in any

one.of,olaims'l'to 11} wherein fhéiéeptagen in hydroxy—

3? progesterone céprofifeg‘hydroxy—ndrépfiogesteroné caprdate,

1:;méaroxyiprogesteroné.acetate orgnoieéihyndrpne caprdate.

13. 1A éohtiacépéivé preparafi1§h as claimed in any
2,0ne Of filaims l to 11, wherein theéggétégen is l7a-hyafoxy;

19-nor-prégeéterone, 6a—methyl—l7a;h;dfoxy-progesterone,'6-
- methyl-G-dehydro—l7a-hydroxy—progééfirohe, 6—chloro-6-K r111w~~
rdehydro—l7a-hydrbxy-progesterone,§6é§luoro-6-dehydro§l7u—1
hydroxy-prdgeéterone, 6—chloro-6-£¢H§dro-16a—methyl—l7d—‘
hydroxy-progestérdne, 6-chloro—6-éefi&¢ro—16a-methy1-17a-1‘
hydroxy—pfogesterone, 6-éhloro-64deiydro—16B-methyl—l7u-
hydroxy—progesterone, 6-fluoro—6f4eh&dro-163-méthyl-17a-wI

‘7 Ihydroxy—progestefohe, 6,16—dipgthi1ffi;dehydro-l7a-hxéroxj;'
'*,pragésterone,x6-methylé6-dehydro—lfifmethylene-l7aehydroxy-'

pfogesterone,‘67chloro-6-dehydro-lefiéthylefie-i71—hydroxy—

rprogesteyone, l,2—methylene—6-chl6I§F6edehydroei7a-hydpoye-
progesterone, 1,2—methylene—6—f1u91646-dehydféei7afhyfiroxf—i

"pfogesterone,‘lfia—ethynyl-testostérbpe, 17a-efhynyl-i§;fidr- .
"jestoster9ne, l7a-ethynyl-A5(lo)-Oeétren-176-ol—§§bneif17a—7
lmethyl-l9-nor-teqtosterong, 17a—ethynyl—A4-oestrégé;jg,1jp—diol

ifl7§éethynyl-A4¥oéstren-l7B-ol or a l7a-éikyl-A4eo
."~ :’ '

estren-l7e-
J' fig‘t

,‘\

 :11b1 brfla physibiogicaily tolerable egter thereof.} p

14. A cdntraceptive preparatioh as claimed ih.diaim 13,
s. ' . . »,;-' £hr‘ 9“. 3‘""'

_wherein the ester is an acetate, Valerateg butyzate,
 
 

 
 

 
V Caprogte,

 vgoenapthaie or uhdecylate.

’v{i*15- A Obntraceptive prepardtfon as claiméd‘ifilényf~

n is prdggafiergnef

 
~H‘

dné a: claims 1 t6 ll, whereifi thétéesfage  

 éfta PHYSiOIOgicallY tolerable 3-en§1estéf thereof;

“716. A contraceptive prepafafi%nwaé claimed ififény one' '945‘ .v _ .
.1‘._ 1 . , - -...:“' .
of claims 1 to 11, wherein the gestégen is 17aeethynyl-18-"

 3thmo-l94nor4teatosterone.
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'517. 5A contraceptive preparation which is made up inI
 

two parts ready for administration the one part comprising.

a diluent and a unit dose of a depot oestrogen and the other

part comprising a diluent and apprciimately 0.5 to 100 mg of

'.a gestagen. V 2 q. « 1-.»D‘

.18; A contraceptive preparation as claimed in claim 17,
  
 

wherein the part comprising a depot   ioestrogen is inia form

V',feuitable for parenteral aaministration. ' j‘A'H?f;_VW?,NHW
19.A A contraceptive preparation as claimed in claim 18,. . | ‘ . .

:wherein the part comprising a depotéoestrogen is in a.form
"sfiitable for subcutaneOus or intramgecular injectiona‘

20. A contraceptive preparation as claimed in claim 17,
‘Wherein the part cemprising a deppt oestrogen is in a form

 
~ euitable for administration by implantation.
 

'“f”5“f 21: ‘A contraceptive prepafiation as claimed in any one

of claims 17 to 20, wherein the part comprising a gestagen
is in a form suitable for oral administration.A

22; A contraceptive preparation as Claimed in any one

of claims 17 to 21, nherein one of or each of thetparts is in' l”

the form_of an oily solution.

23; A contraceptive preparation as claimed infclaim 22,

 

  iigaeLBOIVent.'

' 24. A contraceptive preparation as claimed in claim 231

:wherein the oily solution also‘contain§‘%enzyl'benaoate.f» V/“f~-Wh_._- _._.l7_ 

lhwé '25. A contraceptiVe preparation as claimed in any one

afof7claims 17 to 24; containing loito 50 mg fif the gestagen.
,“ I » 3'". “a _2_m~ _

26. A cbntraceptive preparation as claimed in_any one

to 500 mg of thejdepotil

.‘z-,

.idf’claime 17 to 25, containing Gigi
 

 ‘ destrogen.t 33‘
,A Vfij

"27,- A contraceptive;preparation as_c1aimed in an& one

=5: claims 17 to 25, containing 51t6 so mg of the defiat‘cgstro;>
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,

‘.of claims 17 to 28, wherein the geetagen is hydroxy-

 

Vfixéaproatet’oenanthate or undecylate.4'fi

'i28. ‘A'dontrudept1Ve preparatlén as cleimedvifi any one

jof elhime 17 tq.27, wh rain the defiet oestrogen is oestradiol

oenanthate; oestradiol undecylate;'eestradiol palmitate,“
. a  

oestradiol dibutyrate or destradiol:penzoate..

29. A Contraceptive preparatiOn-aa claimed in annyne
 

g’progesterone caproate, hydroxy-noiébrogesterone caproate,

medroxy-firogeeterene acetate or ngfieethyndrone caproete.T3

30. A contraceptive preparPtion as claimed in eny"t .

_one of claims 17 to 28, wherein theégestegen is l7a-hydr0xy-

V Vul9—nor-proge5terone, 6a—methyl—l7eihydroxy-progesterdne,f
f g ' 'IE-

’fl‘6-methyl—6—dehydro-l?a-hydroxy—pr%gésterone, 6-chloro-6—
.Ash”dehydro-l7a-hydroxy-progeSterone,é6?fluoro—6-dehydfb¥l7aé

lhidroxy-progesterone,_6—fluoro-6-hehydro—16a-methylél7af

I.Jhyrilrbmiy—lifeges;‘l:erohejw6--:chlc5ro--6--}ieizydremchm-methyll-l'TeL-l-‘T
. IQ: V1" ‘ ‘ ‘

‘_hydroxy-progesterone, 6-chloro-6-fiehydro-lGB—methyl-l7a-
v"hydroxy—?rogesterone, 6-f1uofo—6-hebyerFISBQmethyl-l7a-7

hydroxy-progesterone; 6,lG-dimeth§l?6—dehydro¥l7a-hydroxy-j

V::piogesterone, Gfmethyl-G-dehydro—lG-hethylene—l7a—hyatdxy-«

‘progesterohe, 64chlofo-6-dehydro-l6-methylene-17a-hydreiy-
1,2prqgesteione, l,2—methylene-6-ehloro-G—dehydro-17d-hydroxy4

l2 pregesterone5:1gé-methylene-G-flunro-6—dehydro-l7d-hydfoxy;
>i‘ipfogeéterone,‘l7a-ethynylétestosterone, 17a-ethyn&lfl9—nor—V
5:3,testosterone,*17déethynyl?es(10)-oestrenLl7B—ol-3-oee,'l7a-
we:ifiethyl-19;neratestosterone;.l7dlethynylffié¥oestrefi§53b,176—
l.»fldial,‘l7a-ethynil-A4-oestren-l7fieolieffiezl7a—alkyl;e§-oestfen-

I”EQ;73-0l orla physiologically tolerable ester§thereef;j’éll'
31. A contracept1Ve preparation aéi‘EElaifigedllfiel'aim~

fiffiO; wherein the ester is an acetate, valerate;.futyrgt‘,iek
|  

32. rA contraceptive preparation as Claimediifiiany one
. > . . . . ~ _ I _ "'14.: . V
pf‘claims 17 to 28, wherein the gestagen is progeétérone or a:

 

-.11- '.
xm“:
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.Iphysiéio‘giéail’y tolerablé‘S-enple‘stef thereof.

A’33. A cofitraceptive preparation as claimed in any One

‘Idf claims 17 to 28, wherein the gestagen is l7a—eth&ny1418-

homo-IQ-nor-testosterone.v
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A&A Ref; 57661
ADAMS a: ADAMS, REPUBLIC OF SOUTH. AFRICA

_ Agied Building, _ — _
' I“ Pflwfia- THE PATENTS ACT, 1952, As AMENDED.

3 '-
iii-5.' i . APPLICATION FOR A PATENT UNDER INTERNATIONAL ARRA

(WITH AUTHORISATION 0F AGENT)

arm‘s 3%cw;I IE-O. W7—Iofld. : Fo
Filing date and Application No. 6 2 0 V

 

SCHER ING AKTIENGESELLS CHAF‘T ,
a Body Corporate organized. and
existing under the laws of the

Federal Republic of‘Germany , of
Berlin and Bergkameh, Germanycmol MIYW (9/

Address(es) of applican t(s) : ‘D “(a {‘1 (MW WI
W Miillerstrafie 170/172

mm D 1 Berlin 65, Germany,-

F'ull Name(s) of inventodslz Joachim Ufer, Karl-Heinz Kimbel and
Ursula Lachnit '

Full Name(s) of applicant(s) :

 

I/We do hereby declare that I am/we are in possession of an‘ invention the title of which is

"Method for contraception"

I arn/We are the assignee(s)/§h§aloepmm) of the inventoir(s). Application(s) for protection for th
invention has/have been made in’the following country/countries and on the following official dates i.e.:- .

1. (country) Germany (date)19‘th April, 1967 (number) Sch #0 583 IVa/30h

2. (country) (date) (number)

3. (country) (date) (number)

The said application or each of the said applications was the first application in a convention country in
respect of the relevant invention by me/us or by any person from‘whom I/we derive title. To the best of my/our
knowledge and belief there is no lawful round for objection to the grant of a patent to me/us on this application.
I/We pray that a patent be granted to mt:qu 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, ‘

to act for me/us in all matters relating to this application FIRST RECEHED BY ME IN THE
and any letters patent granted thereon. REPUBLIC OF SOUTH AFRiCA THIS- k I

_ DAY OF r: I
D ‘ .

S HEREE‘ZG a-‘XiiEa‘éGEEELLSCHAFI 
 
 

Address for'service :

C/D ADAMS & ADAMS;
ALLIED BUILDING,
PRETORIA.

Table of Classification

Sub-ClasS , ‘ ...................."if"; I C‘
Signature of Applican}! and Capacity

(Dr. smis) (Dr; Ma’gtner)Coéfiyaol‘rifll. CLEKKSa.
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IRATENTSV ‘ -A. & A. Ref. No. 57661 

FORM No.3 ADAMS [s ADAMS
PAT EN T AT TO RN EYS _

ALLIED ButLDING
' PRETORIA

 
 

REPUBLIC OF SOUTH AFRICA

The Patents Act, 1952

SCI-[BRING AKTIENGESELLSCHAFT, a Body Corporate :' Hete insert (in

:11) watt“. n;- (a) Vorganized and existing under the laws of the
miaf agwm' Federal Republic of Germany, of Berlin and
“99mm” ‘°"°- Bergkamen, Germany,

Mfillerstrasse 170/172, D 1 Berlfi‘i‘fiS, Germany.

W mwm “4, Dust? .flg «Slew W
3:131:23: “” "METHOD FOR CONTRACEPTION"ing with that in ..

the )appucauon ‘ ' 'form.

l/WE do hereby declare this invention, the mann r in which and the
method by which it is to be performed. to be particularly'described
and ascertained in and by:the following statement:~ ‘
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Hormonal methods for contraception are already knOWn, for

example the oral application of Enovid (R), Ovulen‘R), Anovlar(R)

and similar combinations of oestrogenically and gestagenically

active principles. Also known are tests with corresponding

injection 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. ~The contra¢eption 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 from 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 guagiity of the dose
of the gestagen administered.

The invention relates therefore to a methoqgfor contracepf'

tion without the suppression of ovulation, charafiterised in that,

a suitable gestagen is applied parenterally, preferably intrav ‘

muscularly 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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k...) 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 lQ-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)nof which is'

considerably dissociated from the undesired ovulation inhibiting—

effect. For application according to the invention, these active

principles are dosed in such small quantities that, on the one

hand, the change cf 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 17éesters of 6a1pha—

methyE-17a1pha-hydroxy—progesterone, 6-methvltg:dehydroel7a1pha-
hydroxy-progesterone, 6-chloro-or fluoro-6-dehydro-l7alpha-hydroxy-

progesterone, 6-chloro- or fluoro-é-dehydro—léalpga- or Iébetaf

methyl—I7alpha—hydroxy-progesterone, 6,16-dimetfl§l;6-dehydroel7alpl

hydroxfi—progesterone, 6-methy1- or 6-chloro-6-dehydro-16-methylene-

l7alpha-hydroxy-progesterone, 1,2-methy1ene-6-chloro- or 6-f1uoro-
6-dehydro-17a1pha—hydroxy-progesterone ofhalso 17apha-ethinyl—l8-

homo—19—nor-testosterone and their esters.

Applicable in principle are also gestagens of which the

-3;
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w...‘ 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-ethiny1-19-nor-testosterone, l7alpha-

ethinyl-delta5(;o)-oestren-17beta-ole3eone, I7alphaémethyl-19-‘
nor-testosterone, 17alpha-ethinyl-deltaq—oestren-3, l7beta-diol,

17alpha-ethiny1-de1tah-oestren-l7beta-ol, l7alpha-a1ky1-delta4—

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 thezconsiderablyfsmaller
dissociation of the gestagenic effect from the ovulation inhibit-

ing effect, they are difficult 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-

nates, oenanthates, undecylates, and the like. Furthermore,

the ester residue present can also be substituted in known manner,

for example by one or more halogen atoms, hydroxyl, carbonyl, keto:

aminoyand Similar groups.

with the application of the method accogging 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 activity~

is at least for the period of a menstruation cyoie; 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%EXample, for 3 to 4

months and more.

More particularly for the active principles of the first

-4. .-
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. s

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

infiosages oqup to 500 mg.

With the utilisation of l9£nor-l7alpha-hydroxy-progesterone

capronate, the dose is from 3 to 20 mg, preferably about 5 mg and

with the utilisation of I7alpha-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 withajhe application

of methods, for example a combination of active principles to be

applied orally, in which the resulting contraception is based.on.
"45'

the ovulation inhibiting effect of the active principle), f0r

example stomach trOubles, vomiting, increase of weight etc., are

not observed with the application of the method according to the
57% '

invention.

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-

oili Apart fromvents, such as for example sesame oil or castoror.

these solvents vegetable oils are also suitable, such as linseed
cotton seed oll- .

oil,/sunflower oil, arachid oil, Olive oil,‘Wheat oil, etc;v. For

increasing the solubility of the active principles,_diluting

agents or dissolutidn 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'19-nor—17alpha-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.

hasEXAMPLE 2.

20 g of 19-nor-17alpha-hydroxy-progesterone capronate are

dissolved in a mixture of castor oil/benzyl benzoate (6 : A)

and the solution is then made up to lOOO ml. The sterile

filtered solution is filled in known manner into 1 ml ampullae

under aseptic conditions. The ampullae arevfinally after-
as

sterilised for 2 hours at 120°C.V ‘
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EXAMPLE 3.

. s

150 g of l7a1pha-hydroxy—progesterofiacapronate are disselved

kin a mixture of castor oil/benzyl benzoate (6 z 4) and then

made up to 1000 ml of solution. The sterile filtered solution

is, in khoWn manner, filled into 1 of 2 m1 ampullae under

aseptic conditions. The ampullae are then after-sterilised

for 2 hours at 120°C.
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Having now particularly described and ascertained our
said invention and the manner in which the same is to
be performed, we declare that what we claim is:_

l. 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 claiml, 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 l to 4; chara-.

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 prhiciple hydrggy—progesterOne

or l9-nor-hydroxy-progesterone capronate is dispensed.

7. A method in accordance with any one of claims 1 to 3,

characterised in that as active principle, a gegiagen is used

with sufficient dissociation of the desired gestagenic effect

from the undesired central inhibiting effect or ovulation9-5 ‘ ‘

inhibiting effect, at a dosage which with complete contraceptive

effect does not reach the threshold dosage of the side effect.

—8—
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8. A medicament for contraception, containing a gestagen
does ‘

in a dosage which/not suppress or which only slightly suppresses

the gonatropin secretion.

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-progesterone capronate at

a dosage of 75 to 150 mg, preferably about 100 mg.

12. A method for achieving contraception, substantially as

described herein.

13. A medicament for contraception, substantially as described

hereinm

DATED THIS 19th DAY OF APRIL 1968

fiATENT ATTORNEY

,&

EduP/EVF -9-
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THE BRITISH LIBRARY

._ {at-n «'3‘.w 5 3k.
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(54) CHOCOB CMHXPOHHBAUJ’IH HOJIOBOFI OXOTbl

y LLHKJ'IHPYIOULHX CBHHOMATOK

1‘

I/Iaofipereune ornocmcs K xmamnoaoncrsy,
B qaCTHocm K npenapaTaM mm CHHX'pOHYISaLIHM

OXOTbI y cenbcxoxoaflfic-rnenubxx )Knso'mux
npeumymem‘aeuno CBHHOM8TOK.

‘Hasecmo, q'ro scpcpeK-mBI-Ible peayanaTbl no
cunxponnaaunn OXOTbI y CBHHeR nonyqamT an
HCl’lOJlb3OBaHHH Hec-repofinaoro HHrHGHTopa ro-
HaIIOTponHofi (pyHKuHH rupecbnaa-me-rannnéypa.
(33828 nHTHoxapéoMOHnmnpaanfl) anmuficxoro
nponaaoncma. I‘Ipn emenneanom noéaBneHHn
ero x Kopmy a Teqenue 20 nflefi no 100 M8 011-
Homy )KHBOTHOMy B gem: oxma Hacrynae-r y
75—90% CBHHOK Ha 5—7 mm 4—8 new: nocne
oxonanna cxapmnHBaHHH.’ Onnonomopaemocm
B cunxponnsnponannym 0x0Ty Koneéne'rca 0T
35 no 82%. Has; Sonee TOlIHOT‘O KOHTpOJm sze-
MeHH osynaunu H OXOTH qepe3 new: nocne
OKOanHHfi cxapmnuaaflua s-roro npenapaTa

HH'hexLIprlOT C)KK. a Ha 4-13: gem; — XI“ :[]]’
Hellocra'rox naHHoro cnocoéa — Heoéxonn—

MOCTb MHOl‘OKpaTHblx 06pa60T0K u nepuonuqe-
CKoe IIOfiBJIEHHe y CBHHOK nofioliflle‘flBJIeHHfi.
Bupamaiomnxcfi, B qac-moc-m, cumxeunem an-
néTHTa.

MSBECTeH Tammi cnocofi crmxponnsaunu 0x0—
Tb! y nomaumnx muse-mm, meouarouum
napenrepanbfloe mm OpflJIbHOE Baeneuue upo-

rec-rareHbex npenapaTOB, Hanpx—mep, l7a’oxcu—
nporeCTepOHa-Kanpona'ra B nose 4—5 .MZ Ha
1 K2 manure Beca [2, 3].

10

15

2O

25

30

-» 06p260TCK, Tax

2

HeJIOCTaTox 3TOI‘O cnocofia —— oépasoaa-
Hue KHCToal-Iblx (bonnnxynoa, nosiBJIeHue y can—
Hefi noéotmux aneHHfi H Bucoxan prnoeMKOCTb .

Kax npenapa-ru npnxonmcs
BBOIlHTb MHoroxpa-rno. '

Hem: usofipe'renm — ycrpanenne OTme'ieH.‘
Hblx HELIOCTEITKOB n cosnauue cnocoéa, oéecne-
qnaalomero HOBblLueHHe cnnxpounocm l'lpOfiB-
nemm OXOTH y cauuoma'rox.

3T0 nocmrae'rca TeM, tn'o HHKJIHPYIOHLKM
cannbim BBOIUIT oxcunporec-repori-xanpoua-r B
cmecu c SCTpaJlHOJl-BaJIEPHaHaTOM B coo-mome—
HHH 50 :1 B paCTBope spaCTHTeJIbHoro macna H
6eH3HJI Genaoa-ra (7: 3) E nose COOTBeTCTBeHHO
3—4 me oxcnnporeosepoa-Kanpona-ra u 0.06—
0,08 MB ac-rpanHOJI-Banepuanara Ha 1 :ca manoroBeca. -

l’lpennaraemmfi cnocoé ocyLueCTanie-rca cue-

LlyloumM oépasom. _
OKCHHPOI‘ECTEPOH-KanpOHaT H ‘3c-rpanuon-

BanepnaHaT pacmopam B CMeCH.paCTH‘FeJIbHOFO
Macna, Hanpnmep. xnonxosoro H 6eH3HJI—6eH30-
am 13 COOTHOLIJeHHH 7:3 COOTBBTCTBel-IHO no

10—12% H 0,20—0,25% KOHueHTpaufiH. I'Iony-
qul—mfi rpaC'rBo'p c7epnm13y10'r 13 Tequne 2 was
113 Bonsmoil -_63Hé‘ an Tennepa-rype 100°C 3
oxnamnamT gm KOMHaTHofi Temnepa-rypbx. Home
s-roro paCTBop npenapa'ra aaonm muse-mum

nyTeM onHoxpaTHofi BHyTpumumeuHofi m—naeK—
mm B oénacm men mm nonanm a Konnqecme-

 
3 Axficglmgfitfii‘.
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3

3—4 me oxcunporeCTepou-Kanpona'ra H 0,06— '
0,08 .112 acrpanHOJI-Banepuauara Ha K2 xuaoro
Beca. BBBonHMbIfi npenapa'r, oénanaa npOJIOH-
rnpyloumm neECTBerM, T0pM03HT npoasnenne
OXOTbI y oépaéoTaHHbtx CBHHEfi B Tequne
,6—20 CyTOK. I{epea l7fl22 cyTOK nocne 06pa~
60mm oxo-ra HaCTynae-r onnoapemeuno y donu-
uchraa CBHHefi.

Hpn acnbrrauun npemlaraemoro cnocoéa no-
cne HH’bEKuHH pacrnopa, conepxamero 3—4 M2
oxcnnporecrepOH-KanpouaTa H 0,06—0,08 Me
SCTpaflHOH-BanepHaHaTa Ha I rca mnsoro Been

a OCTpOM onbn‘e Ha 30 CBHHKax Gbxna 06Hapy-
Xena oaynnunn H oépaaoBaHHe )KBJITHX Ten
mexmy 17 n 22 nHaMH nocne oépaéonm.

~ B npoaaaoncmeflnmx onbnaxycrauoaneflo.
tn'o oxora HaCTynana y 95—~100% CBHHOK 011-
Hos'pemeHHo B Tequne 4—5 cy'rox, HaqHHaa‘c
17—19 mm nocne oGpafioTKH. OnnonorBopHe-
moan: csnaox 5le13 Hopmanbnofi: 75% H Bblme
nocne nepaoro CflapHBaHHfl.

(Do'pmyna H306p8TeHHfl

Cnocofi anxpOHnsaunn nonoaofi oxoru y
nnxnnpyromnx csnnoma’rox, anxoqaxoumfi BEE-

io

15

20

25

4

KEHHC HM BHyTpHMblUJeLIHO npOl‘eCTaI‘EHHOI‘D
npenapa’ra OKCanOreCTepOH-KanpOHaTa, o T n w
qaromnfica ‘reM, q'ro, c HEJIblO noemmeamx
CHHXpOHHOCTH npOHBJIEHHH OXOTbI y cannomm
TOK, OKCanoreCTEPOH-KanpOHaT Baonsn B eme-
cu c 3CTpanHon-Banepuaaamm a coo-rHomeHHn

50: l, KOTOpre npenaapmenbno pacrsopsuor
B cmecn paCTHTEJIbHOI‘O macna H 6eH3uJI-6eHao-
a‘ra (7:3), B nose COOTBETCTBEHHO 3—4 M3
oxcnnporeCTepOH-KanponaTa n 0,06—0,08 Jug
aetpanuon-a‘anepuanara Ha I xe muaoro Beca.

HCTOqHHKH nmpopmamm, npmmeIe BO BHH-
marine an 3KcnepTH3e:

l. CeMeHOB B. A H EJIbanHHOB B. B. CHH-

xpounsaunx OXOTbI. —— «CBHHOBOILCTBO», 1970,
Ne 12, c. 27.

2. KnHHCKHfi IO. H. H flapoacxnx B. E.
CHpronuaaum nonosofi qayuxunu y cenbcxo—
xoaaficraennmx )KHBOTHHX. — «Cenbcxoe xo-

aflficrso 3a pyéemom», 1972, N9 3, c. 28.

3. ABTopcxoe CBHILETEJIbCTBO

10;. A 01 K 67/02, 1972.

N9 367866,

Comasmenb A. Aaexceeuox

Penax-rop H. CKBopuoaa Texpen J]. Kouemnpoaa Koppemop IL CHMKuHa 

Baxaa 265/970 M311. N2 467 Tupam 729 ‘ifildnnucnbe
IIHHHHH I‘ocynapchEI-moro xouam'ra Coaera Manna-pea CCCP'

no 11mm uaodpe'reunfl n mxpumfi
Mocxna, )K-35, Paymcxaa Had. 11. 4/5 

Tun. Xapbx. (pm. npen. <I'IaTeH-n
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AN 1978-09798A [05} WPlX @\
Tl Compsn. for oestrus cycle control in sows - contg. hydroxy-

progesterone caproate, oestradiol valerate, oil and
benzyl benzoate to improve heat synchronisation.

DC 801 CO3 P14

IN PROKOFEVA. E S

PA (PROK—i) PROKOFEV M l
CYC 1

Pl 80-4—5491 18 A 19770623 (197805)*

PRAI19738U-1904192 19730402

[/k/vx AB SU' 549118 A UPAB: 19930901
Heat is synchronised in sows by intra-muscular

injection of hydroxyprogesterone capronate. Better

synchronisation is attained by injecting the above capronate
mixed with oestradiol valetrate in the ratio 50:1. The hormones

are dissolved in a 7:3 mixture of vegetable oil : benzyl

benzoate and the dosage employed is 3/4 mg hydroxyprogesterone

capronate and 0.06-0.08 mg oestradiol valerate per kg. body wt.

geolzi' 05310“-

72
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"2332:: ZIIZTCZ‘IE

(61}Ilon0JIHH1-enbnoe am. canal-3y —- 1:333:37

(22) 3a£BneHo 26.06.75 (21) 2149961130-15 (51)1\I1.K:x.2
‘ - A 61K 37/24

C mpmoegmH-eHHeM sass“ Ni.» -— x -

racynachBEHHbri KOMHTET 
(23) Upubpvme'r —

E coop 1 V

no aenam uanfipereuui (43) OnyfiJIHKOBaHo 30.07.79. firehnerwn N9 28 ‘ (53) YRK 577.17r591.
‘ H arupurni “ ‘ ’ ' .l47(088.8)

(45) Liam onyénnxoaanflz onucamm 30.07.79 -
 

(72) ABTOphI
H306PET6HHH M. H. "poxotpbea, A. C. BHKKyJIOB, [1. H. JlenHeB u l‘. M. Kana'rcxflfi

(71) SaHBHTenh Haquo-HccnenoaaTenbcxHfi- HHCTHTyT )K‘HBOTHOBOJICTBa
 

(54) cnocos CHHXPOHHSALLHH nonoson OXOTbI-
y CAMOK JIOMAIHHHX )KHBOTHle 1 2

I/IaoépeTeHne omocmcn K censcxomy xo- unefi cmemuaamr u moan-r a Brute 3M'ynbcuu 1
snficmy, s qacmocm K mneornoeoncrey. H BHy'rpHMumequ. -'
Moxe'r 65111: chonbsoaaflo B perymuum BOC- Hpumep 1. Haquo-npouaaoncraennufi . -.
nponaaonmenbuofi (byHKuHH y camox xpynno- onur npoaomn- Ha 35 xopoaax, l7a-OKCanO- 5
re poraToro cxo1‘a. 5 I‘eCTEPOH-KaHPOHaT pacraopmor B CMeCH pa-

HaaeCTeH cnocoé cuprOHnsaan oxo-rm y CTHTEJIbI-I’OI‘O mama H GenanJI-GenaoaTa B co-
AOMamHHx )KHBOTHHX nyTeM onHoxpaTHofi muomemm 7:3 110 100/0410]? KOHueHTpauHH H
HH‘beKHHH 17a -oxcunporecrepona-Kanpona-ra 550nm KOPOBaM onHoxpamo nonxoxmo B x0-
[1]. JIquCTBe 4—5 MP Ha I Kl‘ muaofi Maccm B

OnHaxo STOT cnocoé He oGecneuueaeT au- 10 nepBufi mecau nocne arena, Haqnnan c 10——
coxofi TOHHOCTH perynupoaamm CpOKOB npo- 15 mm. Ha 17—18-11 JIEHL nocne Baeneunfl
flBJlel-{Hfi oxoru, a Taxme cymecmennoro co: 3TOI‘0 npenapaTa )KHBOTHblM amnequwa

Kpamemm cepBHc-nepnona y KOPOB. XOPHOHHQECKHH ronanmpauuu B 03% -HOM
1181”: H306peTeHHfl —- noabuueHHe scpcpex- BonHOM pac—reope xnopncroro HanHfi B KO-

THBHOCTK cunxponnsaunu 11011030151 OXOTbI y 15 nnqecme 1000—1500 en. a 3c1'pa1mon fien-
bamox nomaumnx )KHBOTHle. - aoaT, pacrsopeHHufi B paCTHTeJIbHOM macae

. 110 0,2—0,5%-H0fi KonueHTpamgl a Konnqu'r-
DJ”! nocmmeflna 3101'! men" >KHBOTHblM Be 5-10 Ml" Ha 011110 )KHBOTHOE. ..

3301151? 17a-oxcnnporeCTepOH-Kanpona'r non.- yxasaxmax oépafioma afiecneqnaaer cun-
RomHo a Konnqecme 4—5 mr Ha 1 K1‘ musofi 20 xpOHHoe HPOHBJIEHHE OXOTbI y scex KOpOB a
maccu 3a 18-20 fine}? no OCEMeHeHHH Temca- TequHe Tpex cyTox H- coxpameHHe nponon-
MH H B nepsbu‘i MECfiLl nocne 0Tena KOpOBaM. mmenbnocm‘ cepBHc-nepuona Ha 42 mm
Ha 17—18 new: nocne BBEJIeHH’fl 3T01‘0 npe- (52,6 nHefi y 069a601‘annux KOPOB ‘no cpas-
napaTa maaomum HH‘bELLprtOT 1000—— Henmo c 94,5 nHaMH y‘KOHTPOJlbI-iblx). _
1500 en. xopuonnuecxoro rouanmponHHa 25 Hpnmep 2. .T-e‘ngaM onuTHofi rpynnu
H 5—10 mr 0,2—0,5% -H01‘0 pac-raopa 3C'rpa- ‘ (46 ronoa) 3a 20—930 nHefi no TOI‘O, Kax ox-m
anona Genaoara Ha onHy ronoay. _ nocmmy'r xmaofi maccu, HeoéxonHMOi’i nnr‘

Hp" 3mm pacrsopu xopnonnqecxoro rOHa- cnylnm, HH‘bequleT nonxomno OJIHOKpaTHO
AOTponHHa H sum-panama Geflaoara 330nm- 17a - oxcnnporecrepon-Kanpona'r B nose
OllHOBpeMEHHO pasneano HJIH nepen HH'beK- 30 1.500 mr, a sauna Ha IS-fi new: nocne nepaoi’t
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O6pa60TKH 1313011911" 10 mr SCTpanHona 6eH30a-
13 H 1000 en. xopHOHqucxoro ronanorpqnu-
Ha. I‘opmonanbnme npenapa’ru pacraopmo'r B
Tex me paCTBOPHTeJIflX, KaK oanaHo B 1 mp»:-
mepe, 41 (89,1%) H3 46 TeJIOK anLLmH B 0x0-
Ty B Te‘IEHHe nByx cyTOK nocne BTopofi 06pa-
60TKH H 16 (39.0%) as 41 TeJII-(H ormonm'ao-
pHnHCb nocne nepaoro oceMeHeHHH '3amopo-
)KeHHoH cnepmofi. 3a use HOCJIEILOBaTeJIbl-Ible
axon)! onnononopHanb 42 (913%) . H3
46 TEJIOK B onbn'HoH rpynne npo-rHB 49
(875%) H3 56'Tenox B KompoanoH' rpynne.
I'Iponoan'reJIbHocrb BPEMEHH OT OKOHV-{aHHfl
ofipafimKH 110 onnonowopennom ocemeHeHHH
B rpynne 06pa5OTaHHHX Tenor: cocraBHna
19,5;t6,3 mm flpOTHB 44,4i5,4 mm B KOH-
Tponbnofi rpynne. TaKHM 06pa30M, 11110110-
TBopHoe OCEMEHEHHE B rpynne oépa6o1~annmx
Tenox HaCTyano Ha 21,1 mm paHbme, HeM
B KOHTpOJIbHoH rpynne.

CDopmyJIa HaofipeTeHHa

l. Cnocoé CHHXPOHHSaHHH nonosofi 0x015!
y caMOK nomamx—mx )KHBOTHHX, npeHMymeCT-
BEHHO prnHOI‘O poraToro cxora, BKJ'HO‘IaIO-
umfi aBeneHHe HpOl‘ECTaI‘eHI-IOI‘O npenapaTa,
flpeAHOQTHTenbl-IO 1Ta-oxcnnporecTepona-Kan—

COCTaBHTeJ'lb A. Maxapoa

PenaKTop r. Kyabmma

Saxaa 1782/11

 

H311. N2 478

H110 (nDHCK) I'ocynapCTBeHHoro KomlTe‘ra CCCP no menu: HaodpeTeHHH H oeruTHft
113035. Mocxaa, )K-35, Paymcxan "36., n. 4/5

Tnnorpaqmfi, np. Canyuoaa. 2
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Tex pen A. KaMHmI-mxona

V 11m" B nose 1000—~1500 enHHHu Ha 611110 X“

1m...

 
 
 

 
 

 
 

 
 

 

 

4

pOHaTa B emeCH c paCTHTenbx-xbm' macnom

6eH3Hn6ensoaTom, o T .n H q a to 11.1 H H c 51 Te
lno, c 11eme noabluerHfi acpcpexTHBHoc-m I
cnocoGa, l7a-0KCHnporeCTepOH-KanpOHaT BBQ—
nsn' TenKaM 3a 18—20 Ill-lei 110 ocemeHeHHH, a

TEJleO HH’bequyror xopHOHHHeCKHH
TponHH H 3CTpOI‘EH.

'2. Cnoco6 no n. l, OTJIanIomHfic’x‘

BOTfloe. ,
3; Cnocoé no 11.], OTJIHI-xalomHfic

'reM, q'ro B Kaqecme SCTporeHa chonbsym
0,2—0,5°/0~Hb!17l paCTBOp acrpanHon Genaoa'ra
Horopui’l ‘BBOJmT B )1036 5,0—10,0 Ml‘ Ha )KHBOTHOE.

.4. Cnocofi no 11.], OTJIHHanmHfica

Tem, lno pacTBOpr xopHoanecKor'o rouano-' .
TpOl'lHHa H smpanHona 6eH30a'ra 3301181“ on ‘
Hoapemenuo pasnenbuo mm nepen aneKuHefi
CMemHBaIOT H 330nm B BHJle amyanHH BHyT
pHMHmequ.

HCTOqHHKH HmpopmauHH, V ,
n'pHHfiTble-BO BHHmaHHe an axcnepTHae . -’
1. ‘ ABTOPCKOE CBHAeTenbm-Bo CCCP "

N9 367866, A BID 7/00, 1973.

 

57'."-

KoppexTop B. I'le'rpoaa

THpaxc 681 Honanuoe
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L2 1 SU676284/PN

L2 ANSWER 1 OF 1 WPIX COPYRIGHT 2001 DERWENT INFORMATION 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 801 C03

IN BIKKULOV, A S; LEDNEV, P l; PROKOFEV, M l

PA (LIVE-R) LIVESTOCK RES INST
CYC 1

PI SU----676284 A 19790730 (198013)*
PRAI197SSU—2149961 19750626
AB SU - 676284 A UPAB: 19930902

Heat of female farm animaIs, esp. cows, is synchronised for the husbandry
purposes by subcutaneously injecting 17 alpha—hydroxyprogesterone
capronate mixed with a vegetable 0i! 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 War-linked steroid nucleus of the general for- .
mula:

R17

Iu
0

wherein the double bondlsi carbon atoms 6 and 7 andior car-
bon atoms 8 and 9 are optional;
wherein the aromatic ring A may optionally bear one or two
halogen or alkyl substituents;
wherein R3 is hydrogen, alkyl. or acyl;
wherein R‘6 is hydrogen. alkyl or hydroxy;

®.
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wherein either R17 is hydroxy or acyloxy and R27 is hydrogen.
alkyl. aikenyi or aikynyi. or R17 and R” together form oxo
i=0):
wherein R18 is alkyl:
wherein A is atkylene, alkenylene or alkynylene optionally
fluorinated and Optionally interrupted by -0-. -S-. '30-. 602-.
-CO-, —NR-, ~NRCO-, -CONR-, -COO«, —OCO- or phenylene,
wherein R is hydrogen or alkyl;
wherein Ri is hydrogen. aikyl, aikenyl, cycioalkyl, halogena—
aikyl, carboxyalkyl, aikoxycarbonylalkyl, aryl, aryiaikyl. or di-
alkylaminoaikyl, or R‘ is joined to R2 as defined below;
and wherein x is comet. ‘CSNRza -Nn'2co., -NR‘2CS—,

NRZZ
ll

-Na‘1c0NH2-, NR1zc-NR2-, -502NR2-, or-CO»; or, when R‘ is
not hydrogen, is -o-, -Nth-, -lNOiR2-, —iPoiR2—, -NR‘2COO-;
«NR‘ZSOT, -5«, so or .sozv;
wherein R2 is hydrogen or alkyl or Ft1 annd R2 together form
alkylene or halogenoalkylene;
wherein R” is hydrogen or aikyl and wherein R22 is hydrogen,
cyano or nitro;
or a salt thereof when appropriate.

ACTORUM AG
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10

15

20

015856?
- 1 - pH. sascbsi 8P

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 li-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, gig} 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 Wfi-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-Rl

wherein ST is a WX~linked steroid nucleus of the general

formula:-

I7 1/

[//”\\l/:>\\\(5Fi
/\ J

A[ H - H
3 A: .J

InnoPhannaExmbfl10060202

.~



10

15

20

25

30

_ 2 - 0138504

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 hydépgen 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/f-configuration. or hydroxy
which is preferably in theiX—configuration:

wherein either R17 (in the/g-configuration) is hydroxy
or alkanoyloxy, carboxyalkanoyloxy or aroyloxy each of

up to 10 carbon atoms; and R27 (in the0(-

configuration) is hydrogen or alkyl, alkenyl or alkynyl

each of up to 6 carbon atoms 7

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-A11-

wherein A1 and All are each alkylene or alkenylene,

optionally fluorinated, having together a total of 2 to

13 carbon atoms and Y is -O-, -S-, -SO-, -502-, -CO—

or -NR— wherein R is hydrogen or alkyl of up to 3 carbon

atoms:

or Al is alkylene or alkenylene. optionally

fluorinated, and All is a direct link or alkylene or
alkenylene, optionally fluorinated. such that A1 and

InnoPharma Exhibit 1006.0203
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A together have a tota1 of 1 to 12 carbon atoms, and

Y is —NRCO—, -CONR-, -COO-, —OCO- or phenylene wherein

R has the meaning stated above;

whereinR1 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 12 H 2

-NR——C§-, —NR——CONR -, -NR-——C—NR -,
-soNR - or -co-; ‘

2 l I I 2

or, when R is not hydrogen, is —O—, -NR -,2 , 2 1 -. 12

_-(NO)R —, —(PO)R -, -NR;-COO—,,-NR-302e,V-S—,
-SO- or -§Oz-;

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, they form a heterocyclic ring of 5 to 7 ring

atoms, one of which atoms may be a second heterocyclic

atom Selected from oxygen, sulphur and nitrogen;

12

wherein R is hydrogen or alkyl of up to 6 carbon
atoms;

22

and wherein R is hydrogen, 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
3

benzoyl- R is preferably hydrogen or alkanoyl or

alkoxycarbonyl each of up to 5 carbon atoms.

InnoPharma Exhibit 1006.0204
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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

alkanoyldxy, 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.

' The group ST- is preferably oestra-l,3,5(lQ)-

triene—3,l]fl-diol, 3-hydroxyoestra—l,3,5(10)—trien-l7 -

,one or lfix-ethynyloestra-l,3,5(lO)—triene-3,l?6-
diol. all or 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)8CHFCH2-.

alkylene group, for example the group

A may also be a branched-chain

-(CH2)6CH(CH3)-, or a straight—chain alkenylene

group, for example of the formula

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

InnoPharma Exhibit 1006.0205



10

15

20

25

30

35

— 5 — [.4138504

1 11
-A —Y—A —

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.
1 ,

A suitable value for R when 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—dimethy1propy1, l—methylbutyl,

2—methylbutyl, 3—methylbutyl, n-hexyl,

1.1—dimethylbutyl, 1,3- dimethylbutyl, n-heptyl,

n-nonyl, n—decyl, n—undecyl, allyl, cyclopentyl or

cyclohexyl. l
A suitable value for R when it is aryl or

arylalkyl is, for example, phenyl, 2—ethylphenyl, p—

fluorophenyl, g—chlorophenyl, m—chlorophenyl, E-

cyanophenyl, p-methoxyphenyl, benzyl,ai—methylbenzyl, E-

chlorobenzyl, gffluorophenethyl or 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-

fluoropropyl, 3-chloropropy1, 2,2-difluorobutyl. 4,4,4-

trifluorobutyl, lH,lH—heptafluorobutyl, 4,4,5,5,5—

pentafluoropentyl, 4,4,5,5,6,6,6-heptafluorohexyl,

1H,lH-tridecafluoroheptyl, 5—carboxypentyl,

S—methoxycarbonylpentyl or 3— dimethylaminopropyl.

l 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—chloropiperidino. morpholino

or 4- methylpiperazino.
~ 2 12

A snitable value for R or R when it is

alkyl is, for example, methyl, ethyl or n—butyl.

InnoPhannaExmbfl10060206
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One appropriate salt is an acid-addition salt

of a steroid derivative which possesses an amino

function, for example a compound wherein Y is —NR-, X is

—NR2- orjRl is dialkylaminoalkyl. A suitable acid-

addition salt is, for example, a hydrochloride,

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 baseeaddition salt is, for

example, a sodium, potassium, ammonium or

cyclohexylamine salt. 7

A preferred steroid derivative of the

 
 

invention has the formula:- ‘fg;<: R}7

l/ X 'H _
I

“0 “\/“°A—X—:«7

wherein R;7_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

7/ \———(CH2) —
—(CH2)m”"/:/ p .
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 -soz—,
wherein R2 is hydrogen or alkyl of up to 3 carbon

InnoPharma Exhibit 10060207
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1

atoms or together with R fpgms alkylene of 5 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 R1 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:

E-n-butyl-fi-methyl-, E-2,2,3,3,4,4,4-

heptafluorobutyl-fi—methyl— and E, E—(3-

methylpentamethylene)-11-(3,17p-dihydroxyoestra—

1,3,5(lO)—trien—7d—yl)undecamide;

E—n—butyl— and g-2,2,3,3.4,4.4—

heptafluorobutyl-3—p—E4-(3,lZJ-dihydroxyoestra-

1,3,5(10)—trien—7&-yl)butlephenylpropionamide;

‘ 7d—(lO—pfchlorophenylthiodecyl)—, 74-(10—2—

chlorophenylsulphinyldecyl)-, 7x—[9—(4,4,5,5,5-penta-

fluoropentylsulphonyl)nonyl]-, 7X—[lO-(4.4,4—

trifluorobutylsulphinyl)-decyl]- and 7i-[lO-(p—chloro-

benzylsulphonyl)decyl]oestra- 1.3,5(lO)—triene— 3,113—
diol; and

7&—(9—n-heptylsulphinylnonyl)oestra—l,3,5(10)-

triene—3,lZd-diol.

A preferred process for the manufacture of a

steroid derivative of Ehe inventiog wherein X has the

formula —CONR -, -CSNR - or -SOZNR - comprises 1
the reaction of a compound of the formula ST "A-Z I

wherein A has the meaning stated above, wherein STl

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 Zl is an activated group

InnoPharma Exhibit 1006.0208
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derived from a carboxylic, thiocarboxylig or sulphonic
aEid, wigh an amine of the formula HNR R
R and R

, wherein

have the meanings stated above,
1

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.
1

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 l7fi- hydroxy function.

A preferred process for the manufacture of a

steroid drivative of the invention wherein X has the

formula —C?- comprises the reaition 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 of2the inVention wherein x has the
formula -S-, —O—, —NR - or-(PO)RZ—compri§es 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 SHé R on, HNR R or RleP-CGHS
wherein R and R 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.
- 2

A suitable value for Z is, for example, a

halogen atom or a sulphonyloxy group, for example the

methanesulphonyloxy or toluene-g—sulphonyloxy group.

A preferred process for the manufacture of a

InnoPharma Exhibit 1006.0209
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steroid derivative of the invention wherein X has the
12 12 12 2

NR 1
12 H 2 12 12 .

—NR —C-NR -,—NR COO- or —NR 802— comprises
the reactign of a compound of the formula STl-A—NHRlz,
wherein ST , A and R have the meanings stated

above, with an acylating agent derived from an acid of
l 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

manufacture of a guanidine, with a cyanamide of the
l 2

formula R NR —CN, whereafter any protecting group

in ST1 is removed by conventional means.

A suitable acylating agent is, for example, an

acyl chloride or acyl anhydride.

The starting materials for use in all the

abovementioned processes may be obtained by reacting a

steroid derivative of the formula

[3 QR”
- m

/\"i/wR

r‘ + g“ A
, 'p ,4

3‘7 1/44 z/

_ 16 18
wherein R and R have the meanings stated above37
and wherein R is an acyl group, for example the

acetyl group. with a compound of the formula

CH

1'3
—c32—o—s1-C(CH3)3

CH3

Br—A2

2

wherein A either has the same meaning as stated above

for A, or wherein —A2
’Cflz— has the same meaning as

stated above for A;

InnoPhannaExmbfl1006021O
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separating the isomers at the 7—position of the steroid

nucleus to provide the Zi-isomer: hydrolysing off the

dimethyl—t—butylsilyl 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:—

STl-Az—CHZOH

wherein STl has the meaning stated above, may be

oxidised to the corresponding carboxylic acid of the

formula STl—Az-COOH which provides the starting

material for the‘first or second process of the

invention described above;

or it may be converted into a compound of the formula

STl—Az-CHZZ2 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 RlzNHZ is
used in place of an amine of the formula HNRle.

The intermediate of the formula

'STl-Az—CHZOH may be oxidised to an aldehyde of the
formula STl—Az—CHO which may then be used, by

reaction with an appropriately-substituted hydrocarbyl-

triphenylphosphonium salt or hydrocarbyltriethyl-

phosphonate, to prepare a starting material wherein —A-

is.alkenylene.

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:-

InnoPhannaExmbfl10060211
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STl—A3CHO

wherein ST1 and A3 have the meanings stated above,

with a triphenylphosphonium salt of the formula:-

Rlx—A4-CH2-p+(9h)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—

£34'6—inital steroidal starting material described

above by reaction with cyanide to give the 3—keto-434—

7i—cyano compound, aromatisation. suitable prétection and

then reduction of the cyano group to the formyl group.

The phosphonium starting material may be

obtained by reaction of triphenylphosphine with a

bromide of the formula

Rl—X-A4-CHZBr.

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

1fid-hydroxy-l7x—hydrocarby1 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 Rl7

InnoPhannaEthfl10060212
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are other than hydrogen may be obtained from the

corresponding compounds wherein R3 and/or R17 are
hydrogen by conventional etherification or

esterification processes, and these may also be used in

reverse to prepare the corresponding hydroxy compounds.

A steroid derivative of the invention wherein

A is alkenylene may be hydrogenated to provide the

corresponding compound wherein A is alkylene.

A steroid derivative of the invention wherein

—X- is -CH2NR2— or -NR2CH2- may be obtained by
the reduction. for example with borane. of the

corgesponding compound wherein —X— is —CONR2— 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)-l,3-dithia-2,4—

diphosphetane-Z,4-disulphide.

A steroid derivative of the invention wherein

X is —(Nb)R2. —SO— or —SO - may be obtained by the2

oxidation of the corresponding 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 mfchlor0perbenzoic 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.

5 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

lO 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

15 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

20 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 1250 mg./day. A steroid derivative of the

invention is most conveniently administered to man in

25 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

30 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

35 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

InnoPharma Exhibit 1006.0214
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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 av

stirred solution of ll—(lafl—acetoxy—3—benzoyloxyoestra-

1,3.5(10)—trien—7d—yl)undecanoic acid (1.0 g.) in

methylene chloride (17 ml.) which was cooled to -lO°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-(1Zfl—acetoxy—3-benzoyloxy—E—n-
butyloestra-l,3,5(lO)-trien-7d§yl)undecanamide as an

oil.

Aqueous N-sodium hydroxide solution (8 ml.)

was added to a stirred solution of the above amide

(1.06 g.) in a mixture of methanol (16 ml.) and tetra-

hydrofuran (8 ml.) and the mixture was stirred at

laboratory temperature for 18 hours, neutralised with

aqueous N—hydrochloric acid and the organic solvents

were removed by evaporation. Water (40 ml.) was added

and the mixture was extracted four times with methylene

chloride (60 ml. each time). The combined extracts were

washed with water (10 ml.), dried and evaporated to

dryness and the residue was purified by chromatography
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on a silica gel (Merck Kieselgel 60) column using a

13:7 v/v mixture of ethyl acetate and toluene as

eluant. There was thus obtained E—n-butyl-ll—(3,lag—
dihydroxyoestra-l,3,5(10)trien-7deyl)undecanamide as an

oil which was characterised by the following data:—

Proton magnetic resonance spectrum (in CDCl3)

Shift (8) Type of peak No of protons Assignment

7.16 multiplet l ) aromatic

‘ ) protons at

6.65 " 2 ) positions

) l. 2 and 4

3.7 1 position 17

3.28 quartet ' 2 -CH2-adiacent
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 0 = 493
2

M — (CH2CONHC H ) 3974 9

Thin lazer chromatography (silica gel plates using a

7.3 v/v mixture of ethyl acetate and toluene)
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The ll-(l7fl-acetoxy—3-benzoyloxyoestra—
l,3,5(10)-trien—7d—yl)—undecanoic acid used as starting

material was obtained as follows:—

A solution of dimethyl-t-butylsilyl chloride

(37.3 g.) in tetrahydrofuran (40 ml.) was added to a

solution of ll-bromoundecanol (50.18 g.) and imidazole

(28.95 g.) in tetrahydrofuran (120 ml.) and the mixture

was kept at laboratory temperature for 1.75 hours, diluted'

with diethyl ether (300 ml.) and filtered. The filtrate

was evaporated to dryness 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 m1.) 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 9., dried at 100°C. immediately before use)

was added, the mixture was vigorously stirred for 10

minutes and a solution of 6—dehyro-l9-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 lag-acetoxy-li-Ell—(dimethyl—t-
butylsilyloxy)undecylJoestr—4—ene—3—one thus obtained

(11.2 9.), 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 lagfacetoxy-Zt—(ll-acetoxy—
undecyl)oestr-4-ene—3-one thus obtained (8.98 g.) in

acetonitrile (50 ml.) was added rapidly to a vigorously

stirred suspension of cupric bromide (7.75 g.) and lithium

bromide (1.52 g.) in acetonitrile (120 ml.) which was

heated under reflux under an atmosphere of argon, and the

mixture was stirred and heated for 30 minutes and then

cooled. Saturated aqueous sodium bicarbonate solution

(200 ml.) was added and the mixture was extracted four

times with ethyl acetate (200 ml. each time). The

combined extracts were washed with water (50 ml.), dried

and evaporated to dryness, and the residue was purified by
chromatography on a silica gel column using a 9:1 v/v
mixture of toluene and ethyl acetate as eluant.

Aqueous N-sodium hydroxide solution (8 ml.)

was added to a stirred solution of the lld—acetoxy—7x-(ll-

acetoxyundecyl)oestra—l,3,5(lO)—trien-3-ol thus obtained
(2.8 g.) in methanol (54 ml.) and the mixture was stirred
at laboratory temperature for 70 minutes, neutralised w1th

aqueous N—hydrochloric acid and the methanol was removsd
The residue was extracted four times with

by evaporation.
each time) and the combined extracts

ethyl acetate (60 ml.
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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 lflg—acetoxy—7d-(ll-hydroxy-undecyl)oestra-
l.3.5(lO)-trien-¥3—ol thus obtained (1.94 g.) in acetone '

(20 ml.) which was cooled to 0°C., and the mixture was

stirred for 20 minutes and then poured into a mixture of

ice—water (200 ml.) and saturated 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 (SN—chromic acid solution,

2.3 ml.) was added to a solution of the l?G—acetoxy33-
benzoyloxy-7d-(ll-hydroxyundecyl)oestra—l,3,5(10)—triene

thus obtained (2.17 g.) in acetone (37 ml.) which was

cooled to 0°C. After 15 minutes isopropanol (0.5 ml.) was

added and the mixture was evaporated to dryness. Water

(40 ml.) was added and the mixture was extracted three

times with methylene chloride (60 ml. each time). The

combined extracts were washed twice with water (10 ml.

each time), dried and evaporated to dryness, and the

residue was purified by chromatography on a silica gel

column using a 7:3 v/v mixture of toluene and ethyl

acetate as eluant. There was thus obtained 11-(1}g-V
acetoxy-3—benzoyloxyoestra—1,3,S(lO)—trien—7x~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—

hutylamine. 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:—

0H 7

 
".CCHzloCoN RIRZ
 

R = R ‘ i

EmmmmmEEEmEmEEmEEm
,i-...-~--.-

iethyl

in—propyl

:isopropyl

iisobutyl

t—butyl

3—methylbutyl

gl—methylbutyl

f2-methylbutyl

2,2—dimethylpr0pyl

n-hexyl

>1.1—dimethylbutyl

:l,3-dimethy1butyl

cyclohexyl

'2,2,2—trifluoroethyl

E2,2,3,3,4,4,4-heptafluorobutylr‘

€2,2-difluorobutyl
§3-chlor0propy1i.
i 
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% —(CH2)2CHC1(CH2)2-

i -(CH2)2$H(CH2)2‘

phenyl V ; H

4-methoxyphenyl i H

4—chlorophenyl ; H +i

4—cyanophenyl i H

2-ethy1phenyl 5 H

benzyl H

l—phenylethyl H

S—carboxypentyl H **

3—dimethylaminopropyl I H

:n—butyl _ methyl

€2.2-dimethylpropyl 2 methyl
32-methy1buty1 3 methylI 3

in-hexyl ? methyl| ;

E2.2.3,3.3—pentafluoropropyl g methyl

2, 2-dif1uorobutyl 3 methyl

4,4,4—trifluorobutyl 3 methyl*

é2,2,3,3,4,4,4-heptafluorobutyl é methyl + ;

Ebenzyl 3 methyl i
n—butyl : ethyl i

:n-butyl } n-butyl i

E2,2,2-trifluoroethyl E n-butyl ;
7 —(CH ) - i

. 2 5 : E
; -(CH ) -N-(CH ) — .

f 2 2 l 2 2 i

E —(ca ) CH(CH ) - + ;
2 2i 2 2 2

CH3
; —CH CH(CH ) — +
i I 2 3
g ’

3 I
iI
i

!: CZHS

i $H3 ‘
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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 7

prepared by a shortened route as follOWS:—

The lag—acetoxy—IX-(ll-acetoxyundecyl)oestr—4—
ene—3sone, 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 1, except that

the pH of the reaction mixture was adjusted to 3 before

extraction into ethyl acetate. The product was purified

by chromatography on a silica gel column using a 3:1 v/v

mixture of diethyl ether and petroleum ether (b.p. 60-

BODC.) as eluant. There was thus obtained, as an oil, 11-

(lW3-acetoxy-3-hydroxyoestra-l,3,5(10}-trien-7d—
yl)undecanoic acid.

Example 3

The process described in Example 1 was repeated

except that the apprOpriate (1Zfi-acetoxy—3—hydroxy-oestra—

l,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 (116-acetoxy-

3-isobutyloxycarbonyloestra-l,3,5(lO)-trien—Ti-yl)-

alkenamides, the hydroxy group at the 3-position being

5 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—(l$6—acetoxy—3-hydroxy—oestra—1,3.5(lO)—
10 trien—7x-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

obtained lag-acetoxy-3—benzoyloxy-7d-(3-hydroxypropyl)-
oestra-l,3.5(lO)-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—

(l7fi—acetoxy—3—benzoyloxyoestra—l,3,5(lO)-trien—WK—
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 ZN-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-(1Zd-acetoxy—B-hydroxyoestra-

1,3,5-(10)—trien—7¢-yl)octa—S—enoic acid.

The corre5ponding deca—7-enoic, trideca-lO-enoic

and pentadeca—l2-enoic acids were obtained by using (6-

carboxyhexyl)e , (9—carboxynonyl)- or (ll—carboxyundecyl)-

triphenylphosphonium bromide in place of (4—carboxybutyl)—

triphenylphosphonium bromide.

Example 4

5% Palladium-on-charcoal catalyst (0.025 g.) was

added to a solution of E-n—butyl-S-(B,lfifi—dihydroxy—

oestra-l,3,5(lO)—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,lZfi-dihydroxyoestra-l,3,5(10)—

trien—7K—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—heptyl

n-heptyl r ”

n—butyl

n-pentyl

ethyl

n-butyl

methyl

 
Example 5

The process described in Example 1 was

repeated except that either 3. l73—dihydroxyoestra—

5 l,3,5(lO)—trien-7&—yl)pent—Z—enoic acid or 3,1fl5—

dihydroxyoestra—l,3,5(10)-trien—7x—yl)pentanoic acid,

and the apprOpriate amine, were used as starting

materials. There were thus obtained as oils the

compounds described in the following tables, the

10 structures of which were confirmed by proton magnetic

resonace and mass spectoscopy.

TABLE I

LMM

 2 o 2.

.ZEZ—A—CONR R
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2

n—heptyl

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-(lZA—acetoxy—3-

benzoyloxyoestra-l,3,5(lO)-trien—7x -yl)propionaldehyde

10 (Example 3, second paragraph relating to preparation of

starting materials, 0.25 g.) in tetrahydrofuran (5 ml.)
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was added and the mixture was 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 -v

extracts were washed with water, dried and evaporated to

dryness. ‘There was thus obtained as residue ethyl 5-(116— '
acetoxy—3-benzoyloxy-oestra-1,3,5(lO—trien—7i—yl)pent-

2-enoate. Part of this was hydrolysed to the

corresponding pent-Z—enoic acid with aqueous sodium

hydroxide solution for use as one starting material,and

part of it was hydrogenated by a similar process to that

described in Example 4, and the ethyl 5—(116—acetoxy—3-
benzoyloxyoestra-l,3,5-(lO)—trien-7d—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 l-methylpyrrolidin-Z-one (5 g.)

in aqueous 6N-sodium hydroxide solution (50 ml.)

containing methanol (0.1 ml.) was heated under reflux

for 3 hours, cooled to 0°C. and benzyl chloroformate

(9.5 g.) was added dropwise. The mixture was kept at

0°C. for 12 hours and then poured onto a mixture of

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-(gfbenzyloxycarbonyl—E—

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-(E-benzyloxycarbonyl—g—

methylamino)—§—n-hexylbutyramide thus obtained (6.6 9;)

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 E—n—

hexyl-4—methylaminobutyramide.

Nan-Hexyl~N-methyl—4—methylaminobutyramide
 

As above but using E—n—hexyl—E-methylamine in

place of n-hexylamine.

Glycine N-n-heptylamide

As above from glycine and benzyl chloroformate

(E—benzyloxycarbonylglycine has m.p. ll9-121°C.), then

triethylamine. ethyl chloroformate and n—heptylamine.

é-Alanine N-n-hexylamide

As above usingté-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 ll—(3—benzyloxyélfifi-hydroxyoestra—
ll,3,5(lO)-trien—W$—yl)undec-lO—enoic acid (0.109 g.) in

tetrahydrofuran (3 ml.) which was cooled to -lO°C. The
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mixture was stirred at —10°C. for 30 minutes, E-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-E-methyl-ll-(3-benzyloxy-ljg—

hydroxyoestrael,3,5(lO)-trien-%K—yl)undec-lO—enamide.

A 10% palladium-On-charcoal catalyst

(0.039.) 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 E—isobutyl-g—methyl—ll-(3,l7fi-

dihydroxyoestra—l,3,5(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 followsi-

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 116—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 lag—acetoxy—7d-

cyanooestra-l,3,5(10)—trien-3-ol. Early fractions

eluted from the column contained lzfi—acetoxy-G-bromo-7d-

cyano-Oestra-l,3,5(10)-trien—3-ol which was used in

Example 22.

A stirred mixture of the above compound

(0.69 9.), benzyl bromide (0.29 ml.), potassium

carbonate (0.325 g.) and acetone (20 ml.) was heated

under reflux for 16 hours, cooled and filtered and the

filtrate was evaporated to dryness. The residue was

purified by chromatography on a silica gel column using
a 9:1 v/v mixture of toluene and ethyl acetate as

eluant, and there was thus obtained 1%4-acetoxy-3—

benzyloxy¢7dkcyano-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 g.) in toluene

(10 ml.) and the mixture was stirred at laboratory

temperature for 150 minutes. 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

mixture.of toluene and ethyl acetate as eluant. There

was thus obtained 3-benzyloxy—lyz—hydroxyoestra—

l,3,5(10)-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

ZN—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 llz9 v/v mixture of toluene

and ethyl acetate as eluant. There was thus obtained

ll—(3—benzyloxy-ljj-hydroxyoestra—l,3,5(10)—trien-7£-

yl)undec-10-enoic acid.

Example 7

The process described in Example 6 was

repeated using the appropriate;a-(3—benzyloxy-lZJ—

hydroxyoestra-l,3,5(lO—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 i

g t

1-{CH ) — i n— ro 1 E H
_ 2 11 . p 9" i .
‘-(CHz)ll- n—butyl i methyl
:-(CH2)10— l—methy'lbutyl 1 methyl
—(CH2)10- cyclopentyl g H
-(CH2)9— i 1H,1H,heptaf1uorobutyl 5 methyl

-(CH2)8- n—hexyl methyl
—(CH2)6CH(CH3)- . n—butyi methyl
—(CH2)6CH(CH3)—- ; n-heptyl ; H
-(CH ) - e-CH (CF ) CF 3 H

2 7 . . 2 2 s 3 ‘

-(CH2)8CHFCH2— 3 n—butyl 3 methyl*

* 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-7d—carboxaldehyde with (9—carboxy—8,8—

difluorononyQtriphenylphosphonium bromide a molecule of
hydrogen fluoride is eliminated and the starting

material is the steroidal—7d—y1—3—fluoroundeca—2,lO-

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-bromooctanoy1 Chloride

(1.2 g.) in methylene chloride (5 ml.) was added to a

stirred solution of 2,2-dimethyl—l,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

-10-bromo-3-oxodecanoate, b.p. 135—144°c./1 mm.Hg.

A mixture of the above ester (4.4 g.) and

sulphur tetrafluoride (10 g.) was heated at 60°C. for 6

hours in a'sealed bomb (Hastelloy C) and the resulting

tar was extracted with methylene chloride (150 m1.).

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 lO-bromo-3,3-difluor0decanoate, b.p.

175°c./0.2 mm.Hg.

A mixture of the above ester (1.1 g.), acetic

acid (1 m1.) and 48% aqueous hydrobromic acid (1 ml.)

was heated under reflux for 2 hours and then poured into

ice-water (20 m1.). 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 10-bromo—

3,3-difluorodecanoic acid, b.p. 200°C./O.15 mm.Hg.
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Triphenylphosphine (0.565 g.) was added to a

solution of the above acid (0.61 g.) in acetonitrile

(5 ml.) and the mixture ws heated under reflux for 18

hours and then evaporated to dryness. There was thus

obtained as residual oil (9-carboxy—8.8-difluorononyl)-

triphenylphosphonium bromide which was used without

further purification.

Example 8

g—Methylmorpholine (0.107 ml.) and isobuty1

chloroformate (0.133 ml.) were successively added to a

stirred solution of p-[4—(1a?—hydroxy-3—methoxyoestra-
1,3,5(lO)—trien—7d—y1)but—l-enyllcinnamic acid (0.17 g.)

in methylene chloride (l0 ml.) which was cooled to

—30°C. under an atmosphere of argon. and the mixture was

allowed to warm up to laboratory temperature. n—

Hexylamine (0.06 ml.) was added, the mixture was stirred

at laboratory temperature for 30 minutes, aqueous 2N-

hydrochloric acid (10 ml.) was added and the mixture was

extracted three times with diethyl ether (20 ml. each

time). The combined extracts were washed with water,

dried over magnesium sulphate and evaporated to dryness

under reduced pressure. There was thus obtained, as an

oil. fi-n-hexyl-B—[4-(113—hydroxy—B—methoxyoestra—

1,3,5(lO)—trien-7d-yl)but—l-eny11cinnamide, the

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 coo1ed to -78°C.

under an atmosphere of argon, and the mixture was

allowed to warm up to —10°C. and was kept at that

temperature for 4 hours. Saturated aqueous sodium

bicarbonate solution (10 ml.) was added, the mixture was

extracted three times with methylene chloride (15 ml.

each time) and the combined extracts were washed with

InnoPharma Exhibit 10060235



0138504

water, dried over magnesium sulphate and evaporated to

dryness. There was thus obtained, as an oil, p—[4—(3,l@3-

dihydroxyoestra—l,3,5(lO)-trien-Tm-yl)but-l-enle-E—n—

hexyl-cinnamide, the structure of which was confirmed by

5 nuclear magnetic resonance and mass spectroscopy. «

The cinnamic acid used as starting material

was obtained as follows:- -

The process described in the first paragraph I

of Example 1 relating to the preparation of starting

10 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—dehydr0-l9-nortestosterone, and the

sequence of reactions described in the succeeding two

15 paragraphs of Example 1 was repeated. There was thus

obtained l7fl-acetoxy—Wi-(3-acetoxypropyl)-oestra-

l,3.5(lO)-trien—3—ol.

Methyl iodide (6 ml.) and potassium carbonate

(69.) were added to a stirred solution of the above

20 diacetate (5 g.) in acetone (80 ml.), and the mixture

was stirred and heated under reflux for 16 hours, cooled

and filtered and the filtrate was evaporated to dryness.

A solution of the residual lifl-acetoxy—Wx-(B—

acetoxypropyl)—3—methoxyoestra—l,3,5(lO)-triene (4.7 g.)

25 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

30 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(lO)—triene as an

oil.

Pyridinium chlorochromate (3.6 g.) was added

35 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-(lfiZ—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 p—(diethylphosphonylmethyl)cinnamate

(0.33 g.; b.p. l75°C./15 mm.Hg.; prepared by heating

ethyl p—bromomethylcinnamate with triethylphosphite at

120°C. for 2 hours) in tetrahydrofuran (2 ml.) was

added dropwise. A solution of the above propionaldehyde

(0.19 g.) in tetrahydrofuran (1 ml.) was added and the

mixture was allowed to warm up to laboratory temperature

and was stirred at that temperature for 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~l,3,5(lO)-trien-7X-y1)but-
l—enyljcinnamate. '

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 2Nihydrochloric acid (2 ml.) and extracted three

times with ethyl acetate (10 m1.

combined extracts were washed with water,

magnesium sulphate and evaporated to dryness.

each time). The

dried over

There was

thus obtained as residual gum p-[4-(lld-hydroxy-3—

methoxyoestra-l,3,5(lO)—trien-%K—yl)but—l-enleCinnamic

acid.

Example

(Example 8:

9

A solution of pfiE4—(4-(3,lfid-dihydroxyoestra-

1,3,5(10)-trien—7d—yl)but—l—enyl]-§—n—hexylcinnamide

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.

then filtered and evaporated to dryness.

and the mixture was

There was thus

obtained 3—p—[4—(3,lad-dihydroxyoestra—l,3,5(lO)—trien—7u-

yl)butyl]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—butyl

n—butyl

n-pentyl

n-hexyl

-CH2CF2CF2CF3

—CH2CF2C1

 
Example 11

The process described in Example 8 was

repeated using the appropriate amine and the appropriate

w-(lWG—hydroxy—3—methoxyoestra—l,3,5(lO)—trien—%x—
yl)a1k—l—enylcinnamic acid or benzoic acid as starting

materials. There were thus obtained the compounds

described in the following table, all of which were oils

the structures of which Were confirmed by proton

magnetic resonanCe and mass spectroscopy:-
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ringi r

7 — : n-hexyl H

:-CH=CH—: n-hexyl H

-CH=CH—§ n¥butyl H

1-CH=CH—§ n-butyl methyli .
— % n—pentyl H j

- é n—hexyl H i
- : n-hexyl H

3

The steroidal starting material wherein A

-(CH ) - meta
2 2

-(CH2)2- meta
— CH — ara

( 2)4 p
_ CH — para

( 2)4
-(CH ) - para

— CH ) - ara
( 24 9

—(CH ) - ortho
2 4

is —(CH ) — was pr
2 4

that described in

paragraph thereof

3-bromopropanol.

prepared from the

epared by a similar process to

Example 8 except that in the third

5~bromopentanol was used in place of

The phosphonate intermediates were

appropriate ethyl bromomethylcinnamate

or ethyl bromomethylbenzoate and triethylphosphite.

Example 12

The hydrogenation described in Example 9 was

repeated using the appropriate unsaturated compound.

described in Example ll, 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:
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 Position in
a
I

| benzene rin

|3

l

l

I-(CH ) -2 meta ? - i n-hexyl $ H
  %(CH§):—§ meta i —CH2CH2- n-hexyl H

L CH -§ ara f -CH CH — n-but l H~

LECHzie-i :ara % -CH2CH2—i n-but:l methyl
5 26; g _221

(CH2)6— ‘ para § i n-pentyl H
(CH2)6—1 para 1 — 1 n-hexyl ‘ H

(CH2)6- : ortho Z - % n—hexyl E H
 

Example 13

The process described in Example 8 was

repeated using 2—[2-(3—benzyloxy—lZS—hydroxyoestra-

1.3.5(10)-trien—71-yl)ethenleCinnamic acid and n-

octylamine as starting materials. There was thus

obtained, as an oil 2—[2-(3-benzyloxy-lfid~hydroxyoestra—

1,3,5(10)—trien-7x—yl)ethenyl]—N-£—octylcinnamide.

The hydrogenation pr0cess described in the

second paragraph of Example 6 was repeated using the

above compound as starting material, and there was thus

obtained as an oil 3—p—[2-(3,125—dihydroxyoestra-

1,3.5(lO)-trien—7d—yl)ethyl]phenyl—§—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—benzyloxy-l?§—hydroxyoestra-
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1,3,S(10)-trien—7K-carboxaldehyde (described in the

sixth paragraph of Example 6) and ethyl p-(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 gen—butyl—fi—methyl-

ll-(3,lflg—dihydroxyoestra-l,3,5(lO)-trien—7&L

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 E—n—butyl-Eemethyl—ll-(3-

benzoyloxy—lag-hydroxyoestra—l,3,5(lO)-trien—%£—

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 g-n-

.butyl-ll—(3 . 17;: -dihydroxyoestra——1 , 3 , 5 ( 10)-trien-7.<—y1)-

E—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 E—

n—butyl-ll—(3-butyryloxy-116—hydroxyoestra—l,3,5(lO)-

trien—7i—y1)—§—methylundecanamide, the structure of

which was confirmed by proton magnetic resonance and

mass spectroscopy.

The process described ab0ve 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-propiony1

3-pivaly1

3—decanoy1

3—isopropoxycarbonyl

esters of g-n-buty1-11—( 3 , 175 -dihydroxyoestra-1 , 3 , 5( 10) —

trien-7X-yl)—§-methylundecanamide.

Example 16

Acetic anhydride (0.2 ml.) was added to a

stirred solution of E—n-butyl—ll-(3,lfi3—dihydroxyoestra-

1,3,5(lO)4trien-7d-yl)-§—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

E—n-butyl-ll—(3,lzfi-diacetoxyoestra-l,3,5(10)-trien—7d—

yl)-§—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 E-n—butyl—ll—[3,l?4—di~
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ga-carboxypropionyl)oestra—l,3,5(lO)-trien-Zl-yl]—§—

methylundecanamide and E—n—butyl—ll-[lZQ-gg-
carboxypropionyl)-3-hydroxyoestra-l,3,5(lO)-trien-%X—

yll—E—methylundecanamide, which were separated one from

the other during the chromatographic purification

procedure, and the structures of which were confirmed as

above.

Example 17

Jones' Reagent (SN—chromic acid solution;

0.15 ml.) was added to a stirred solution of E—n-butyl—

N-methyl—ll—(B,1Wngihydroxyoestra—l,3,5(10)-trien—%&-
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‘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 Efn—butyl—g—

methyl-ll—(3-hydroxy—l7-oxooestra—l,3,5(10)—trien-%1—

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 g—n-butyl—E—

methyl-ll-(3—hydroxy-l7-oxooestra—l,3,5(lO)—trien—7x-

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 E—n—butyl-E—methyl-ll—

(likethynyl-3,l7}dihydroxyoestra-l,3,5(lO)-trien—7e(-

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 ll—(l7dwethynyl-3,l@6—

dihydroxyoestra-l,3,5(lO)-trien—7d—yl)undecanoic acid

and E-methyl—lH,lH-heptafluorobutylamine were used as

starting materials. There was thus obtained ll—(l7d-

ethynyl-3,le-dihydroxyoestra—l,3.5(lO)-trien—7K-yl)-§—

(1H,lH-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:l

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-l,3,5(10)-

trien-7i—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 £0 18 hours, diluted

with water (15 ml.,) acidified to pH l 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-(lZi-ethynylf3,l?€-dihydroxyoestra—l,3,5(10)trien-T£-
yl)undecanoic acid.

Example 20

' A stirred mixture of cupric acetate (0.027

9.), iodine (0.038 9.), N—n—butyl—E-methyl-ll-(3,135-
dihydroxyoestra-l,3,5(lO)-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 gen-butyl—E—methyl-ll—(3,12g-

dihydroxy-Z—iodooestra—l,3,5(10)-trien-%£-yl)undecanamide

(eluted first) and E-n-butyl—gfmethyl—ll-(3,1?;—
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dihydroxy—4—iodooestra—l,3,5(10)—trien-7x-

y1)undecanamide (eluted second).

Example 21

'The process described in the first two

paragraphs of Example 1 was repeated except that 11—

(lzfl—acetoxy-3-hydroxyoestra-l,3,5(10),6—tetraen—7—

yliundecanoic acid and E—methyl-E-butylamine were used
as starting materials. There was thus obtained as an

oil fi-n—butyl—§—methyl-11—(3,lfifl—dihydroxyoestra—

l,3,5(10),6—tetraen-7-yl)undecanamide, the structure of

which was confirmed by proton magnetic resonance and

mass spectroscopy.

The oestra-tetraene used as starting material

was obtained as follows:—

7 A solution of bromine (0.114 ml.) in acetic

acid (2 ml.) was added dropwise to a stirred solution of

ll—(173—acetoxy—3-oxo—oestra-4-en-7d-yl)undecanoic acid

(Example 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 atla bath temperature

below 20°C. A solution of the residue, which consisted

of ll—(lZJ—acetoxy-Z,6-dibromo—3-oxooestr—4—en-7d-

yl)undecanoic acid in dimethylformamide (3le.) 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—(lZg—acetoxy—3-

hydroxyoestra—l.3,5(10),6-tetraen—7—yl)undecanoic acid.

Example 22

Butyl—lithium (0.8 ml. of a 1.6 molar solution

in hexane) was added dropwise to a stirred solution of

[9—(g-n-butyl—E-methylcarbamoyl)nonletriphenyl—

phosphonium bromide (1.2 g.) in a mixture of dimethyl

sulphoxide (2 ml.) and tetrahydrofuran (18 ml.), a

solution of 3—benzyloxy—lZd-hydroxyoestra—l,3,5(10).

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 11-(3-

benzyloxy-lfl4—hydroxyoestra-l,3,5(10),6,8(9),l4(15)-

hexaen-7-y1)—§-n—butyl-E-methylundec—lO-enamide.

The above compound was hydrogenated by a

similar process to that described in Example 4 and there

was thus obtained as an oil §~n—butyl—§—methyl-ll-

(3 , 17/5-dihydroxyoestra-l , 3 , 5( 10) , 6 , 8(9) —pentaen-7—

yl)undecanamide, the structure of which was confirmed by

proton magnetic resonance and mass spectrosc0py.
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The phosphonium bromide used as starting

material was obtained as follows:—

Triethylamine (6.5 ml.) and g-methyl—E—n-

butylamine (5.5. ml.) were successively added to a

stirred solution of lO-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—fi-n—butyl-fl-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.

chloride (50 ml.), diethyl ether (200 ml.) was added and

the solvent was decanted off.

The residue was dissolved in methylene

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:-

124—Acetoxy-6—bromo—7x—cyanooestra-l,3,5(10)—

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-5,6—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 124—acetoxy—3-benzyloxyoestra— '

1,3,S(10),6,8(9),14(lS)-hexaene-7—carbonitrile, which

was reduced to the corresponding 7-carboxaldehyde by a

similar process to that described in paragraph 6 of

Example 6. I

Example 23

2,4—Bis—(p-methoxyphenyl)-1,3-dithia—2,4-

diphosphetane—Z.4—disulphide (Lawesson's Reagent:

0.375 g.) was added to a stirred solution of E-n-butyl-

ll—(3-methoxy-lfl?-tetrahydropyranyloxyoestra—l.3.5(10)-

trien—flx-yl)undecanamide (0.25 g.) in xylene (14 m1.)

and the mixture was stirred and heated at 130°C. for 5

hours and then evaporated to dryness under reduced V

pressure. The residue was dissolved in a mixture of

tetrahydrofuran (2 ml.), water (2 ml.) and acetic acid

(4 m1.) 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 E-n-butyl-ll—(114—

hydroxy-3—methoxyoestra-l.3,5(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 E-n-butyl-ll—(B,lflé-dihydroxyoestra-

1,3,5(lO)—trien—7¢-y1)thioundecanamide, the structure of

which was confirmed by proton magnetic resonance and

mass spectrosc0py4

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 1W5~hydroxy—3-methoxyoestra—1.3,5(lO)—trien-ZK—

carboxaldehyde. Dihydropyran (2.4 ml.) and Eftoluene-

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-135-tetrahydropyranyloxyoestra-

1,3,5(10)—trien-7¥-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 byxthat described in the first

paragraph of Example 6, except that n—butylamine was?

used in place of E—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-74F(ll—

hydroxyundecyl)oestra-l,3,5(lO)—triene (penultimate

paragraph of Example 1; 0.206 g.) in methylene chloride

(3 m1.) at ~10°C., and the mixture was stirred for 30

minutes and then shaken with diethyl ether (30 ml.) and

saturated aqueous sodium bicarbonate solution. The

layers were separated, the aqueous layer was extracted

with diethyl ether (30 ml.) and the combined ethereal

solutions were washed with water (5 ml.), dried and

evaporated to dryness. A mixture of the 11-

methanesulphonyloxyundecyl compound thus obtained

(0.228 g.) and diethylamine (4 ml.) was heated under

reflux for 16 hours and evaporated to dryness. The

residue was purified by chromatography on a silica gel

column (Kieselgel 60) using a 4% v/v solution of

triethylamine in toluene as eluant. There was thus

obtained as an oil l36-acetoxy-3-benzoyloxy-7MF(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 7x—(11—

diethylaminoundecyl)oestra-l,3,5(lO)—triene-3,l;d-diol,

the structure of which was confirmed by proton magnetic

resonance and mass spectroscopy.

Example 25

A mixture of 113-acetoxy-3—benzoyloxy-ZK-(ll-

methanesulphonyloxyundecyl)oestra—l,3,5(lO)—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 16
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hours, and then poured into water (10 ml.). The mixture

was extracted three times with diethyl ether (10 ml.

each time) and the combined extracts were washed with

water (2 ml.), dried and evaporated to dryness. 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 V

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-l,3,5(10)—trien-7d—yl)undecyl]- I
butyramide, the structure of which was confirmed by

proton magnetic resonance and mass spectroscopy.

Esample 26

The process described in the last paragraph of

Example 6 was repeated except that (8-

hexanamidooctyl)triphenylphosphonium bromide was used in

place of (9-carboxynony1)triphenylphosphonium bromide.

The hydrogenatiOn process described in the second
paragraph of Example 6 was then repeated using the E—[9—

(3—benzyloxy—l7fl—hydroxyoestra-l,3.5(lO)—trien—7x-

yl)non-8—enyl]hexanamide thus obtained as starting

material, and there was thus obtained as an oil Eft9-

(3,1?6-dihydroxyoestra-l.3,5(lO)—trien—7dF

yl)nony1]hexanamide, the structure of which was

confirmed by proton magnetic resenance and mass

spectroscopy.

The (8—hexanamidoocty1)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 E—(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-E-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-IZS—hydroxyoestra—l,3,5(10)trien-7K-yl)4§-

methylnon—B-enamide thus obtained as starting material,

and there was thus obtained as an oil 9-(3.l?fi—
dihydroxyoestra-l,3,5(lO)-trien-7J-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,lag-dihydroxyoestra-

1,3,5(lO)-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

SN—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. There was thus obtained as an

oil WK-(9—methylaminononyl)oestra-l,3,5(lO)-triene—3.l]9~

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 7i-(9-methylaminononyl)oestra-l,3,5(10)—

trien-3,l$€—diol (Example 28: 0.037 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 ZN-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 g—[9—(3,l76—

dihexanoyloxyoestra-l,3,5(lO)-trien—7x-yl)nonyl]-§—

30 methylhexanamide. A solution of this compound

(0.027 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 5—[9-(3,lag—dihydroxyoestra-

l,3,5(10)—trien-Z{—yl)nonyl]—N-methy1hexanamide, the

structure of which was confirmed by proton magnetic

resonance and mass spectroscopy.

Example 30

ngethylmorpholine (0.028 ml.) and isobutyl

Chloroformate (0.038 ml.) were successively added to a

stirred solution of Ii-(9—methylaminononyl)oestra—

l,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 g-[Q-(3,115—dihydroxyoestra—

l,3,5(10)-trien-%K-yl)nonyl]-N-methylcarbamoate.

Example 31

The process described in Example 25 was

repeated except that l7fi-acetoxy —3-methoxy-%K-(9—

methanesulphonyloxynonyl)oestra-l,3,5(lO)-triene was

reacted with ammonia, and that the resulting 9—

aminononylvcompound was reacted with n—butyl isocyanate.

The lad—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
There was thus

obtained El-n-butyl-Na-C9*(3,l?5-dihydroxyoestra-

1,3,5(10)—trien—7d—yl)nonleurea, the structure of which

in the second paragraph of Example 8.

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 9.)] in

tetrahydrofuran (2 ml.) was added to a solution of l?!-
acetoxy—3—benzoyloxy—Zx—(ll-

methanesulphonyloxyundecyl)oestra—l,3,5(lO)-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 (10

ml.), dried and evaporated to dryness and the residue

was purified by chromatography on a silica gel column

using a 4:1 v/v mixture of toluene and ethyl acetate as

eluant. There was thus obtained as an oil Zi-(ll-n—

butylthioundecyl)oestra—l,3.5(lO)—triene-3.l@4—diol, the
structure of which was confirmed by proton magnetic

resonance and mass spectroscopy. ‘

Example 33

' A solution of sodium metaperiodate (0.016 g.)

in water (0.5 ml.) was added to a solution of 74-(11fn—

butylthioundecyl)oestra-l,3,5(lO)—triene—3,l74—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 7x-(11«n-butylsulphinylundecyl)-

oestra—l,3,5(lO)Ftriene—3,1WG—diol, the structure of
which was confirmed by proton magnetic resonance and

mass spectroscopy.

Example 34 .

m-Chloroperbenzoic acid (0.026 g.) was added

to a solution of 7x-(ll—n—butylthioundecyl)oestra-

l,3,5(lO)-triene-3,lad-diol (Example 32; 0.035 g.) in
chloroform (1 m1.) 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 7d—(ll—n—

butylsulphonylundecyl)oestra—l;3,5(10)—triene-3.l?€—
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 11-“)—methanesulphonyloxyalkyl)~steroida1

derivative as initial starting materials in the process

of Example 32. There were thus obtained as oils the

compounds described in the following table:—
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4.4.5.5.5—pentafluoropentyl

B—chlorophenyl

Efchlorobenzyl

E—chlorophgnethyl

n-pentyl

4,4,4-trifluorobutyl

4.4.5.5,5-pentafluoropentyl

lH,1H—heptafluorobutyl

Efchlorophenyl

—chlorophenylU

—fluorophenylwl
~brom0phenylDWI—chlorobenzyl

E—chlorophenethyl

4,4,4-trifluorobutyl

n-nonyl

n—hexyl

n-heptyl

4,4,5,5,5—pentafluoropentyl

E—chlorophenyl
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n X R1

9 SO p—chlorobenzyl

9 SO pfchlorophenethyl W

10 SO n-pentyl

10 SO 4,4,4-trifluorohutyl '

10 SO 4,4.5,5,5-pentafluoropentyl

10 SO lH,lH-heptafluorobutyl

10 SO B-chlorophenyl

10 SO p—fluorophenyl

10 SO p—bromophenyl

10 SO p~chlorobenzy1

10 SO p-chlorophenethyl

11 SO 4,4.4-trifluorobutyl

9 502 n-heptyl

10 $02 p—chlorobenzyl

10 $02 p—chlorophenethyl \

The Wx—UJ—methanesulphonyloxyalkyl)-steroida1

derivatives used as starting materials were obtained as

described in Example 24 from the corresponding Zkflé-

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

ll-(dimethylFt—butylsilyloxy)undecyl bromide as
intermediate.

Example 36

The process described in the penultimate

paragraph of Example 3 was repeated except that [4-(5—

heptylsulphamoyl)butylJtriphenylphosphonium bromide was

used in place of (4—carboxybutyl)triphenylphosphonium

bromide. There was thus obtained as an oil theptyl-7—
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(3,llfi—dihydroxyoestra—l,3,5(lO)-trien-1x-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

5 the reaction, by contrast with Example 3 wherein only

_ the 3-benzoyl group was removed.

The phosphonium bromide used as starting

material was obtained as follows:— '

Sodium iodide (l.l g.) was added to a solution

10 of 1,4—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 i

stirred solution of the sodium 4—iodobutanesulphonate

15 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

20 (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

25 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.

30 A mixture of the above sulphonamide (0.25-g.),

triphenylphosphine (0.18 g.) and toluene (10 ml.) was

heated under reflux for 2 hours and then cooled, and the

toluene solution was decanted off the oil which formed.

The oil was washed with more toluene. and then used

35 without further purification. It consisted of
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4-(fieheptylsulphamoyl)butyl]triphenylphosphonium
bromide.

Example 37

I A solution of E—hepty1—7—(3,lag-dihydroxy—
oestra—l,3,5(10)—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 E—

heptyl—7—(3,lag—dihydroxyoestra—l,3,5(lO)-trien—7d—yl)-
heptanesulphonamide, the structure of which was

confirmed by proton magnetic resonance and mass

spectroscopy.

Example 38

n-Butyl—lithium (0.27 ml. of a 1.5 molar

solution in diethyl ether) was added to a stirred

solution of ll-(l16—acetoxy—3—hydroxyoestra-l,3,5(10)-

trien-7X—yl)undecanoic acid (Example 2: 0.046 g.) in

tetrahydrofuran (1 m1.) 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

There was thus obtained as an oil

15—(3.lfiS—dihydroxyoestra-l,3,5(lO)—trien-7x—

yl)pentadecan-5-one, the structure of which was

acetate as eluant.

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

InnoPharma Exhibit 1006.0262



10

15

20

25

30

35

0138504
_ 62 _

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—(11$—acetoxy-3-benzoyloxyoestra-l,3,5(10)—

trien-7i—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—(115—acetoxy-3—

benzoyloxyoestra-l,3,5(10)~trien—11—yl)hexadec-B-en-S-

one. i

The above compound was hydrogenated by a

similar process to that described in Example 4, and

there was thus obtained as an oil l-(lze-acetoxy—3—

benzoyloxyoestra-l,3,5(10)—trien-7x—y1)hexadecan—S-one.

The above compound was hydrolysed by a similar

process to that described in the second paragraph of

Example 1, and there was thus obtained l-(3,l]€-

dihydroxyoestra—l,3,5(10)-trien—7$—yl)hexadecan-d—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-(S-E-n-butyl-E—methylcarbamoyl

pentyloxy)propyl]triphenylphosphonium bromide and

3-benzyloxy—lag-hydroxyoestra—l,3,5(lO)—triene-7d—

carboxaldehyde (Example 6) as starting materials. There

was thus obtained after simultaneous hydrogenolysis and

hydrogenation,_as an oil, 6—[4—(3,lzg—dihydroxyoestra—
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1,3)S(lO)-triene—7d—yl)butoxy]5g—n-butyl-Efmethylhexan-
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 ‘

E—methyl—n—butylamine to form the amide. then with

1,3—trimethylene glycol and sodium hydride in dimethyl-

formamide to form the 6—(3-hydroxypropoxy)hexanamide,

followed by conversion of the 3—hydroxy group to a

3-bromo group with bromine and triphenylphosphine in

dimethylformamide and finally reaction with

triphenylphosphine in toluene.

Example 41

A mixture of Z£-(lO-mesyloxydecyl)0estra-

1:3.5(10)-triene-3,l?€—diol (0.07 g.) and E—methyl~

hexylamine (0.5 ml.) was heated at 75°C. for 2 hours and

the excess of Efmethylhexylamine 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 Zx-(IO—E-methylhexylaminodecyl)-

oestra-l,3,S(lO)-trien—3,IZK—diol, the structure of
which was confirmed by proton magnetic resonance and

mass spectroscopy. 7

The process described above was repeated using

E-methy1—4,4.5,5,6,6,6-heptafluorohexylamine or

fi—methyl—p—chlorophenethylamine in place of

E—methylhexylamine, and there were thus obtained

respectively 7(-[10-(§-methyl—4,4,S,5,6,6,6-heptafluoro—

hexylamino)decyl)— and Wx-(10—E—methyl—p-Chlorophen—

ethylaminodecyl)—oestra-l,3.5(lO)¥trien—3.l?G-diol.
The zx—mesyloxydecyl-oestradiol used as

starting material was obtained from 3—benzyloxy-lZfi-
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hydroxyoestra-l,3,5(10)-triene—ii-carboxaldehyde

(described in Example 6) by reaction with

9—(dimethyl-t-butylsilyloxynonyl)triphenylphosphonium

bromide (prepared from 9—bromononanol. dimethyl-t—butyl—

5 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

10 side—chain to a mesyloxydecane side—chain and

hydrogenolysis of the 3-benzyloxy group.

Example 42

m—Chloroperbenzoic acid (0.02 g.) was added to

a solution of 7d-(lO—Efmethylhexylaminodecyl)-

15 oestra-l,3.5(lO)-triene-3.llG-diol (Example 41:
0.047g.) in methylene chloride (8 ml.) and the mixture

was kept at laboratory temperature for 2.5 hours.

Methylene chloride (20 ml.) was added and the solution

was washed successively with saturated aqueous sodium

10 sulphite solution, saturated aqueous sodium bicarbonate

V solution and water (5 ml. each time), dried and

evaporated to dryness. The residue was purified by

chromatography on a silica gel column using a 7:221

v/v/v mixture of ethyl acetate, methanol and

25 triethylamine as eluant. There was thus obtained as an

oil 7x—(lO—E—methyl-§-hexylaminodecyl)oestra-l,3,5(10)—

triene—3,leLdiol—fi—oxide, the structure of which was

confirmed by proton magnetic resonance and mass

spectroscopy.

30 The Eeoxides of ZK-[lOe(E-methyl—
4,4,5,5.6,6.6-heptafluorohexylamino)decyl1— and WK—(lO—

gfmethyl-p—chlorophenethylaminodecyl)oestra—l,3,S(lO)~

triene—3,lZ4—diol (also described in Example 41) were

similarly obtained by oxidation with mechlorobenzoic

35 acid.
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Example 43

The process described in Example 32 was

repeated using Zfi-(7-mesyloxyheptyl)oestra~l,3,5(lO)-

triene-3,lZ6-diol (obtained as described in Example 41
using initially 6-(dimethyl-t-butylsilyloxy)hexyl-

triphenylphosphonium bromide) and 2—n-pentylthio—ethanol

(obtained from pentanethiol and 2—bromoethanol) as

starting materials. There was thus obtained as an oil

7K-[7-(2—n-pentylthioethoxy)heptylJoestra—l,3,5(10)—

triene—3,l@3-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

7d-E7—(2—n—pentylsulphinylethoxy)heptylJoestra-

l,3.5(lO)—triene—3,lag-diol.

Example 44

The process described in Example 32 was

repeated using Wx—(é—mesyloxyhexyl)oestra-l,3.5(10)—

triene—3,l7€-diol (obtained as described in Example 41

using initially 5-(dimethyl-t—butylsilyloxy)pentyl-

triphenylphosphonium bromide and 3-n-pentylthiopropane—

thiol (obtained from trimethylene—l,3—dithiol and pentyl

bromide) as starting materials- There was thus obtained

as an oil Zx—E6-(3—n-penty1thiopropylthio)hexyl]—

oestra—l(3,S(lO)triene—3,IWG-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 IX-[G—(3—n—

pentylsulphinylpropylsulphinyl)hexyljoeStra-l,3,5(lO)-

triene-3.l}6—diol.
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Example 45

The process described in Example 1 was

repeated using E-methyl-n-butylamine and 3—[7-(3,llf— .
dihydroxyoestra-l,3,S(lO)-triene—%Kryl)—

heptylthiOJpropionic acid as starting materials.

There was thus obtained as an oil 3—[7—(3,l@d—

dihydroxyoestra—l,3,5(10)-triene-Ig—yl)heptylthiOJ—

E-n—butyl—§-methylpropionamide. the structure of which

was confirmed by proton magnetic resonance and mass

spectrosc0py.

The propionic acid used as starting material

was obtained by the reaction of 7x—

(7—mesyloxyheptyl)oestra—l,3,5(lO)-triene-3,lZg-diol

(obtained as described in Example 41 using initially

6—(dimethyl-t—butylsilyloxy)hexyltriphenylphosphonium

bromide) with methyl 3—mercapt0propionate, followed by

alkaline hydrolysis of the methyl ester.

Example 46

A mixture of Z{—(lO-mesyloxydecyl)0estra—

1,3,5(lO)-triene-3,l?6-diol (Example 41: 0.1 9.). sodium
iodide (0.034 9.), 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 butylElO-(3,

l]6-dihydroxyoestra—l,3.S(lO)—triene—7Kryl)decyllmethyl—

The mixture was filtered

phenylphosphonium iodide, was dissolved in a mixture of.

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 7K-(lO-butyl-

phenylphosphinyldecyl)oestra-l,3,5(lO)-triene-3,l?6—diol
and a more polar substance Zi—(lO—methylphenylphosphinyl-

decyl)oestra—l,3,5(lO)-triene—3,l}§-diol, the structures
of both of which were confirmed by proton magnetic

resonance and mass spectroscopy.

Example 47

A mixture of butylElO-(3,lad—dihydroxyoestra—

1.3,5(10)—triene—7x—yl)decylJmethylphenylphosphonium

iodide (Example 46: 0.05 9.), 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 Zx-(10-butylmethylphosphinyldecyl)—

oestra—l,3,5(lO)-triene-3,1%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 formula:-

1
ST—A-X-R

wherein ST is a 7d—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;

wherein R3 is hydrogen 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 thefl 4configuration, or hydroxy

which is preferably in theeL-configuration:
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17

wherein either R (in the/g-configuration) is hydroxy

or alkanoyloxy, carboxyalkanogloxy or aroyloxy each of
(in thecfi-

configuration) is hydrogen or alkyl, alkenyl or alkynyl

each of up to 6 carbon atoms ;
17 27

or R and R

_ 18wherein R

up to 10 carbon atoms; and 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 -

l 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 —O-, -S-, —SO-, -SO -. -CO-
2

or —NR- wherein R is hydrogen or alkyl of up to 3 carbon

atoms:
or A is alkylene or alkenylene, optionally

is a direct link or alkylene or1

alienylene, optiOnally fluorinated, such that A~ and

fluorinated, and A

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,

halogenoalkyl, carboxyalkyl, alkoxycarbonylalkyl, aryl

or arylalkyl each of up to 10 carbon atoms. or

dialkylaminoalkyl wherein each alkyl is of up to 61

carbon atoms, or R is joined to R as defined

below:
2 2 12

and wherein X is —CONR -, —CSNR2§. -NR-—C0—,
NR

_ 12 12 2 12 N 2
NR-—cs-, -NR-—CONR —, —NR ——C—NR —.

-so NR2— or —CO-:
2
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l 2

is not hydrogen, is —O—, —NR -,2 2 l 12

-(NO)R -, -(PO)R —. —NR——COO-: -NR-—SO -. —S-,
2

—SO— or -§02-:
wherein R is hydrggen or alkyl of up to 6 carbon

and Ratoms. or R

halogenoalkylene such that, with the adjacent nitrogen

or. when R

together form alkylene or

atom, they form a heterocyclic ring of 5 to 7 ring

atoms, one of which atoms may be a second heterocyclic

atom selected from oxygen, sulphur and nitrogen;
12

wherein R is hydrogen or alkyl of up to 6 carbon

atoms;
22

and wherein R is hydrogen, cyano or nitro:

or a salt thereof when appropriate.

2. A steroid derivative as claimed in claim 1

whi h ha the £0 ula:-

c s rm pl? 27‘\ R
\ .-

' x -
«A r;

f *_ l-l‘ .

HO ‘ ~\~‘..///‘-I '‘ /\/\ v 'A _ X _ R
17 . g 27 .

wherein R ii7hydrox¥7and R is hydrogen or
ethynyl, or R and R together form oxo;

wherein -A— is -(CH2) -, wherein n is an integern

from 3 to 14, or -A- is:-

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_, -NR12CO_' _S_' _50_ or -30 i,
2

as stated below;
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wherein R 15 hydrogen Of 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

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

land 16 inclusive.

4. The compound gen-butyl-E-methyl-,

g—2.2.3,3,4,4,4-heptafluorobutyl—E-methyl— or E, §~

(3-methylpentamethylene)-ll—(3,l7§-dihydroxyoestra-

1,3,5(lO)-trien-Zx—yl)undecamide;

gen—butyl- or fi-Z,2,3,3,4,4,4—

heptafluorobutyl—3-p—E4-(3,136—dihydroxyoestra-
l,3,5(10)—trien-7K—yl)butylJphenylpropionamide;

7$-(1O-E—Chlorophenylthiodecyl)—, 7M-(10—p-

chlorophenylsulphinyldecyl )-. 7o<-E9— ( 4,4, 5 , 5, S-penta—

fluorosulphonylnonyl]-, 7drElO-(4,4,4-trifluorobutyl-

sulphinyl)decyl]~ or Tab-[10—(la—chiorobenzylsulphinyl)-~

decyl]oestra-l,3,5(lO)—triene- 3,lZ€~diol; or

71r(9—n—heptylsulphinylnonyl)oestra-l,3,5(10)—

triene-3,l?6-diol.
5. A process for the manufacture of a steroid

derivative claimed in Claim 1, which comprises:

(a) when X has the formula -CONR2-, —CSNR2- or —SOZNR2—,
the reaction of a compound of the formula ST1-—A—Zl,

wherein A has the meaning stated in claim 1, wherein
ST either has the same meaning as stated in claim 1

for ST, or is an equivalent 7d—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 '

R and R have the meanings stated in claim 1;

wherein
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or (b) when X has the formula —CO-, the reaction
of an acid of the formula ST -A-COOH, wherein ST

and A have the meanings stated above, with an1

organometallic compound of the formula R —M, wherein
R has the meaning stated above and M is a metal

group; 2
or (c) when X has the formula —S—, -O—, —NR - or

(PO)R2. the reaction of a compound of the formula

STl-A—Zz, wherein ST1 and A have the meanings

stated above and wherein Z2 is aldisplaceable group,
with a compound of the formula R SH, R 0H,

1 2 1 2 . l 2 »
HNR R or R R P-CGHS, 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 C0-, —NR CS-,

NR22 .
12 2. 12 H 2 12

-NR12CONR -, —NR<-C-NR —,-NR COO- or
-NR 502-,15he reaction pf a compougd of the formula
ST -A— NHR , wherein ST , A and R have the

meanings stated above, with an acylating agent derived

from an acid'of the formula RICOOH, RlCSOH.

RLOCOOH or RISOZOH; or, for the manufacture of a
urea, with an isocyanate of the formula R NCO; or, for

the manufacture of a guanidine, with a cyanamide of the

formula RlNRz—CN:

or3(e) when4-A- is alkenylene of the formula
—A —CH=CH—A —, the reaction of a compound of the

formula:—

1 3
ST -A CHO

l 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 -hydrocarbyl steroid derivative (that is,a27

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 from 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 (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 -VR 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)-l,3—dithia—2,4—

diphosphetane-Z,4-disulphide:

or (viii) a steroid derivative wherein X is -(NO)R2'

‘50‘ or 'Soi- 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.

5 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

10 suitable for oral administration and which contains from

5 to 500 mg. of a steroid derivative.

9. A method for producing an antioestrogenic

effect in a warm-blooded animal in need of such

treatment, which comprises administering to said animal

 15 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:-

l. A.process for the manufacture of a steroid

derivative of the formula:—

1
ST—A-X-R

wherein ST is a Zfi-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/g -configuration, or hydroxy

which is preferably in theIX—COnfiguration;
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17
wherein either R (in the/f—configuration) is hydroxy

or alkanoyloxy, carboxyalkano§%oxy 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 7
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’—o-, —s—. —so—, —so -, —co—

or «NR— wherein R is hydrogen or alkyl of upzto 3 carbon
atoms:

or A1 is alkylene or alkenylene, optionally
ll

fluorinated. and A is a direct link or alkylene or
1

aiEenylene, optionally fluorinated, such that A and
A together have a total of 1 to 12 carbon atoms, and

Y is —NRCO-, —CONR—, -C00—, —OCO— 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 61

carbon atoms. or R is joined to R as defined

below: ‘
. . 2 2 12

and wherein X is —CONR -, -CSNR2§, —NR CO~,
’ NR

_NR12 12 2 12 fl 2
CS—, -NR CONR —. ~NR -C—NR -.

_So NRZ- or -CO-:
2
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or, when R1 is not hydro en, is -O—, ~NR2~,
—(NO)R2-. -(PO)R2-, -NRl COO—: —NR1280 —, —S-,
-SO- or -SO -7 2

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;
22

and wherein R is hydrogen. cyano or nitro:

or a salt thereof when appropriate. characterised by:-

(a) when X has the formula —CONR2-. -CSNR2— or -SOZNR2-,
the reaction of a compound of the formula STl—A-Zl,

wherein A has the meaning stated above, wherein
ST either has the same meaning as stated above

for ST, or is an equivalent Zd-linked steroid nucleus

which bears one or more protecting groups for functional~ 1

derivatives, and wherein Z is an activated group

derived from a carboxylic, thiocarboxylic or sulphonicl 2

aEid, wigh an amine of the formula HNR R , wherein
R and R have the meanings stated above;7

or (b) when X has the formula —CO-, the reaction
of an acid of the formula ST ~A-COOH, wherein ST

and A have the meanings stated abOVe, with an
- 1

organometallic compound of the formula R -M, wherein1

R has the meaning stated above and M is a metal

group; I 2
or (c) when X has the formula -S—, —0—, —NR - or

(p0)32, the reaction of a compound of the formula.
1 2 . .

ST -A-Z wherein ST and A have the meanings
_ 2 . .

stated above and wherein z 18 a displaceable group,
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1 1

with a compound of the formula R SH, RZOH,1 2 1

HNR R or RleP—CGHS. wherein R and R have the

meanings stated above. whereafter a phosphonium salt is

hydrolysed to the phosphinyl compognd; 2l

or (d) when X has the formula —NR CO—, —NR CS—,

NR22

12 2 12 “ 2 12
—NR12CONR -. —NR —C—NR —,—NR COO— or
—NR 50 —, the reaction of a compound of the formula

1 2 12 . 1 12
ST —A- NHR . wherein ST . A and R have the

meanings stated above, with a? acylating agent derived
from an acid 0f the formula R COOH, R CSOH,
l l

R OCOOH or R SOZOH; or, for the manufacture of a
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:

or (e) when4—A— is alkenylene of the formula
—A -CH=CH—A -, the reaction of a compound of the

formula:—

1 3
ST -A CHO

1 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 o
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 —hydrocarby1 steroid derivative (that is,a

27 is alky1,-a1keny1 or ~

alkynyl):

or (iii), a steroid derivative wherein R3 and/or R17
are other than hydrogen may be obtained from the

corresponding compound wherein R3.and/or R17 are

hydrogen by a conventional etherification or

esterification process:

or (iv) a steroid derivative wherein R3 and/or R1.7 are

hydrogen may be obtained by hydrolysis of the

corresponding compound wherein R3 and/or R1.7 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 (Via 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 C0—:

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)-l,3-dithia-2.4-

diphOSphetane-Z,4—disulphide:

or (viii) a steroid derivative wherein X is -(NO)R2,

—SO— 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:-
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. 17 27 .

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 integern

from 3 to 14, or —A— is:-

(CH2) *
(CH ) p

2 W . . . .

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 X is -CONR -, -NR CO—. -S—, -50- or -SO -,

wherein R2 is hydrogen or alkyl of up to 3 carbofi
atoms or together with R fggms alkylene of 5 or 6
carbon atoms, and wherein R is hydrogen or alkyl of

up to 3 carbon atoms. characterised by:—

(a) when X has the formula —C0NR2—,

the reaction of a compound of the formula STl-A—Zl,

wherein A has the meaning stated above, wherein
ST either has the same meaning as stated above

for ST, or is an equivalent Ix-linked steroid nucleus

which bears one or more prgtecting groups for functional
derivatives, and wherein Z is an activated group

derived from 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-.

the reagtion of a compound of the formula
ST -A-Z , wherein ST and a have the meanings
stated above and wherein Z is aldisplaceable group,
with a compound of the formula R SH.
wherein R has the meaning stated above;
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or (c) when X has the formula —NR CO-,

12

the reaction of a compound of the formula
1

ST -A- NHR ,

meanings stated above,

12

wherein STL,
l

l

A and R
12

from an acid of the formula R COOH;

or (d) when —A— is alkylene of the formula

01385.04

have the

with an acylating agent derived 1

3 4

—A -CH2—CH2-A -, the reaction of a compound of the

formula:- ’ -
,~$u

,4: ST —A CHO

1 3
wherein ST and A have the meanings stated above,

with a triphenylphosphonium salt of the formula:-

1 4 +

R X-A —CH -P (Ph) Q
2 3

1 4

wherein R , X and A have the meanings stated above

and wherein Q is an anion. followed by the

hydrogenation of the alkenylene group —A3—CH=CH—A4- thus
formed:

whereafter:

(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—l7 -ethyny1 steroid derivative:

or (iii) a steroid derivative wherein X is —SO- org

—SO — may be obtained by the oxidation of the
2

corresponding compound wherein X is —S—.

SP32893/EP

SC20

RPS/MJW: 27 Sep 84

_._...,......An‘
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fi%fimflfifi%sfic 2:1 rmrsaamwmyafiswmmgc

5‘9on B‘i'l‘allak1983-3-4Hfiéfi 1989 $1 HJL,_;h‘\_;fi‘ 115 glfifi‘

fig-iii? 5&9? .

éé X

:‘é‘fiah'cr‘fi «

21- yfixfifi

ié‘fifl 30 ’9‘], 95%51‘fi-fgjej 2920i

693 7i/ml,-:éfi1é§€: 5691 $2104 7f/ml. iéfififiizajfi%( p<

0.. 05).Eié‘fi“fiz‘at” 13 4511,333144711 43. 33%uw 5 'Wéfififl'fgyé}

’zil'f‘i‘f‘i’ai’afijé 2. 5—10 1.»):1 W4, 5 8 g.1*g’+;ti#5$ifi.)oié
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Jhafifiéfiéfi—fi‘i‘ 1164511121, E: TWJEJE 5153;? ikfififififi

$14th $mfifilfilfifi5éfi. $fi¥1fi£flfifib£§i¢difibfi fic‘rfr
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fifi’aéfiav’r axifivfikwefi“ fififi’mo fil<$fifi3ggyfiw -

win 22H {NP-“1' aiififiwfié‘fi 32 filfififififififiiifla
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iak;%,vx+—§£%}L§rii§firi. £1)? my; 1 :1; 250mg, {fixafigmw
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 . WEL'mRGANISA'l'lON EUR GEISHGES EIGEN'I'UM- lntemauonales Buro

INTERNATIONALE ANMELDUNG VEROFFENTLICHT NACH DEM VERTRAG UBER DIE
INTERNATIONALE ZUSAMIVIENARBEIT AUF DEM GEBIET DES PATENTWESENS (PCT)

(51) Internationale Patentklassiflkatlon 5 : (ll) Internationale Veriifl’entlichungsnummer: WO 96/19997

A61K 31/565 II (A61K 31/565, 31:565) .
. (43) lnternattonales

(A61K 31/565’ 31.135) Veréfl'entlichungsdatum: 4. Juli 1996 (04.07.96)

(21) lnternationales Aldenzeichen: PCT/EP95/05106 (8|) Bestimmungsstaaten: AU, BG, BR. CA. CN. CZ. EE. Fl. HU.
” JP, KR. LT. LV. MX, NO, NZ, PL. RO. RU, 50. 'SI. SK.I

(222} lnternationales Amneldedatum: 23. December I995 UA. eurOPEiSChCS Patent (AT. BE. CH. DE. DK. ES. FR.
(23.l2.95) GB. CIR. IE. IT. LU. MC. NL. PT. SE).

(30) Prioritfitsdaten: , Verfifl'entlicht
P 44 47 402.4 23. December 1994 (23.12.94) DE Mil internationalcm~Recherchenberichl.

Var Ablaufder fiir Anderungen der Ampriiche zugelassenen
Frist. Verofi‘enrlt'chung wfrd wiederhol: fall: Anderungen

(71) Anmelder: SCI-[ERING AKTIENGESELLSCHAFI‘ [DE/DE]; eintrefi'en.
Milllerstrasse I78. D-13353 Berlin (DE).

(72) Erfinder: CHWALISZ. Kristof; Lobbersteig 7a. D—l3505
Berlin (DE). STOCKEMANN. Klaus; Holsteinische Suasse
33. 1371216! BerIin (DE).

 

(54) Title: COMPOUNDS WITH PROGESTERONE-ANTAGONIS’I‘IC AND ANTI-OESTROGEN PROPERTIES INTENDED FOR
COMBINED USE IN FEMALE CONTRACFJ’I‘ION

(S4) Bezeichnung: PROGESTERONANTAGONISTISCH- UND AN'I'IOS'IROGEN WIRKSAME VERBINDUNGEN ZUR GEMEIN-
SAMEN VERWENDUNG FUR DIE WEIBLICHE KON'IRAZEFFION

(57) A bstract

The invention concerns the use of at least one compound with progesterone-antagonistic properties and at least one compound with
anti-oestrogen properties, each in a dose which would not in itself inhibit ovulation. in a single dosing unit, in order to prepare medicaments
for“ female contraception.

(5’7) Zusammenl’assung(F

Die vorliegende Erfindung beschreibt die Veryendung mindestens einer Verbindung mit progesteronantagonistischer (PA) und
mindestens einer Verbindung mit antiOstrogener (A0) Wirkung, jeweils in nicht-ovulationshemmender Dosientng in einer einzelnen
Dosiseinheit. zur Herstellung von Arzneimitteln zur weiblichen Kontnzeption.

x 
BNSDOC!D:<WO 9619997A1 I >
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ProgesteronantagonistiSCh- und antiostrogen wirksame Verbindungen

zur gemeinsamen Verwendung fiir die weibliche Kontmzeption

Die vorliegende Erfindung betrifft die Verwendung mindestens einer Verbindung mit

progesteronantagonistischer (PA) und mindestens einer Verbindung mit

antibstrogener (AC) Wirkung. jeweils in nicht-ovulationshemmender Dosierung in

einer einzelnen Dosiseinheit, zur Herstellung von Arzneimitteln zur weiblichen

Kontrazeption.

Die erfindungsgemiifl hergestellten Arzneimittel entfalten ihre empfangnisverhfilende

Wirkung auf der Basis der Rezeptivita'tshemmung, indem eine Einnistung einer

befruchteten Eizelle in die Uterusschleimhaut verhinden wird, ohne daB die Ovulation

b2w. der Zyklus gest‘o’rt wird.

Bereits auf der ganzen Welt hat sich der Gebrauch von oralen Kontrazepliva zu einem

gesellschaftlichen Faktor entwickelt. der nicht mehr wegzudenken ist. Besonders

unter dem Aspekt der sich nach wie vor rasant entwickelnden Weltbevolkerung ist '

eine Weiterentwicklung der bislang bewéihrten Methoden zur Fertilita'tskontrolle

unbedingt erforderlich.

Der Einsatz von kompetitiven Progesteronantagonisten in der weiblichen

Fertilitéitskontrollewird sowohl bei diversen Tierspezies als auch am Menschen schon

n, seit cinigenJahren diskutiert, wie den nachfolgend aufgeffihrten Publikationen

_. entnommen werden kann, wobei insbesondere der Einsatz von RU 486 (115-[4-

an (Dimethylamino)phenyl]-17B-hydroxy-17u-(1-propinyl)estra-4,9-dien-3-on; EP-A-

0057115) in diesem Zusammenhang aufgefiihrt wurde:

Collins et 31., Blockade of the spontaneous mid-cycle gonadotroPin surge in

monkeys by RU 486; A progesterone antagonist or agonist. J. Cli. Metab., @1270-

1276 (1986);

Croxatto, H.B., Salvatierra 1990 Cyclic use of antigestagens for fertility

control. Illrd lntemational Symposium on Contraception, Heidelberg, June 19-23,

1990;

BNSDOCID: <WO 9619997A1 I >
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Danford et al., Contraceptive potential of RU 486 by ovulation inhibition. III.

Preliminary observations on once weekly administration. Contraception 59: 195-200 ‘

(1989); ‘ ‘

Kekkonen. et al.. Lfihteoenmaki P 1990 Interference with ovulation by

sequential treatment with the antiprogesterone RU 486 and synthetic progestin. Fertil

Steril [Fertile Sterile] fl: 4747 (1990);

Puri et al., Gonadal and pituitary responses to progesterone antagonist

ZK 98 299 during the follicular phase of the menstral cycle in bonnet monkeys.

Contraception m: 227-243 (1989);

Puri et al.. Contraceptive potential of a progesterone antagonist ZK 98 734

((2)-11B-[4-(Dimethylamino)phenyIl-l7ts-hydroxy-17a-(3-hydroxy-1~propenyl)estra-

4,9-dien-3—on): Effect on folliculogenesis. Ovulation and corpus luteum function in

bonnet monkeys. In Moudgal et al., (eds) (1990).

Der kontrazeptive Effekt eines Progesteronantagonisten ist einerseits von der

Ovulationshemmenden Wirkung anderseits von direkten Effekten auf das

Endometrium bedingt.

"Hierbei ist zu erwiilmen, daB diejeniege Dosierung eines kompetitiven_

Progesteronantagonisten, welche einen ovulationsinhibierenden Effekt hervorrufl, sehr

stark Von dem jeweiligen kompetitiven Progesteronantagonisten abhangt:

Bei Progesteronantagonisten vom RU 486-Typ handelt sich um wenig-

dissozierte Verbindungen mit einer stark ausgepr'agten ovulationshemmenden

Wirkung.

Bei ProgesteronantagoniSten vom Onapriston-Typ handelt sich um

endometriumsspezifische (stark-dissozierte) Verbindungen, die die Ovulation erst bei

hoben Dosierungen hemmen. Eine chronische Behandlung mit derartigen

Progesteronantagonisten fiihrt zur Wachstumsretardierung des Endometriums, wobei

der ovarielle und menstruelle Zyklus nicht gestort wird. Im Endometrium komrnt es

zur Degeneration von endometrialen Driisen und zur Verdichtung des Stromas, so

daB die Implantation eines befruchteten Eies verhindert wird (Hemmung der

Rezeptivitat).

r);

Die Klasse von IIB-Aryl- oder 11[3,19-Arylen-substituierten Steroiden wird

pharmakologiseh nach ihrem stark progesteron- bzw. glukocortikoid—antagonistischen

Effekt unterschieden. So kann RU 468 einerseits ffir einen therapeutisch induzierten

Schwangerschaftsabbruch (die humane abortive Dosis in Kornbination mit einem

3NSDOClD'<WO 9619997!“ l >
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Prostaglandin liegt bei 200-600 mg; EPoA 0 139 608), andererseits aber auch fiber

. seine antagonistische Wirkung am Glucocortikoid-Rezeptor zur Therapie des

Cushing-Syndrorns eingesetzt werden.

Eine andere Méglichkeitrder Verwendung kompetitiver Progesteronantagonisten fur

die weibliche Fertilitatskontrolle, die sogenannte "LH+2"-Behandlung, wird von 7

Swahn et al. [The effect of RU 486 administration during the early luteal phase on

bleeding pattern, hormonal parameters and endometrium. Human Reproduction £01):

402-408 (1990)] vorgeschlagen. indem 2 Tage nach dem Anstieg des luteinisierenden

Hormons (LH) im Mcnstruationszyklus der Frau (das ist im allg. am Tag 14, 15 oder

16) einmalig eine ovulationshemmende Dosiseinheit RU 486 verabreicht wird (luteale

Kontrazeption). Eine Behandlung mil RU 486 in diesem Abschnitt des

Menstruationszyklus fi'thrt nicht zur Storung des Zyklus. Applikation von RU 486 in

anderen Phasen des Zyklus fiihrt bei Dosierungen oberhalb von 1 mgfl‘ag entweder

zur Amenorrhoe b2w. zu einer Abbruchblutung. Allerdings besitzt dieses Verfahren

keine praktische Bedeutung, da die einfache und genaue zeitliche Bestimmung des

LH-Pealcs immer noch ein Problem darstellt.

Von Glasier et al. [Mifepristone (RU 486) compared with high-dose estrogen and

progestogen fer emergency postcoital contraception, The New England J. of Med.

322: 1041-1044 (1992)] wird auch die Verwendung von RU 486 fiir die postkoitale

Komrazeption (emergency postcoital contraception) beschrieben. Die Methode zeigt

neben einer hohen Wirksamkeit ein geringes AusrnaB von Nebenwirkungen. Bei einem

n hohen Prozentsatader Frauen dieser Studie trat cine Verlangemng des Zyklus auf.

,- Dieser Effekt ist primar auf die antiovulatorische Wirkung von RU 486

“ zuriickzuffihren.

Des weiteren wird in WO 93/23020 beschrieben, daB kompetitive

Progesteronantagonisten in einer Dosis. die sowohl unterhalb der abortiven als auch

ovulationsinhibierenden Dosierung liegt, zur weiblichen Fertilitatskontrolle verwendet

werden konnen. Es handelt sich hier um eine im allgemeinen wbchentliche, bzw.

mehrfache und damit regelmaBige Applikation.

Ebenso beschreibt die EP-A 0 219 447, welche Effekte die tagliehe Gabe eines

Progesteronantagonisten wahrend der follilmlaren, bzw. optional auch der lulealen

Phase des weiblichen Zyklus in einem Zeitraum von bis zu 4 Tagen in einer Dosierung

BNSDOCIDV (WO 5161999711 l >
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von 10-200 mg beziiglich des endometrialen Differenzierungszustandes auslost. Die

hierbei resultierenden Veranderungen am Endometrium werden hinsichtlich des

Nidationszeitpunktes fiir die in-vitro-Fertilisation genutzt.

Von Batista et al. [Daily administration of the progesterone antagonist RU 486

prevents implantation in the cycling guinea pig. Am. J. Obstet. Gynecol. 165: 82-86

(1991)] wird auch die Verwendung von RU 486 fiir die weibliche Fertilitatskontrolle

beschrieben, welche durch tagliche Einnahme. prakoital und den gesamten‘weiteren

Zyklus hindurch, in einer ovulationshemmenden Dosis die Nidatio’n beim

Meerschweinchen verhinderL

Von Kawano et al‘ [Effect of RU 486 on Glycogen Metabolism in Endometrium. Acta

Obstetrica et Gynaecologica Japonica, fl: 1507-1511, (1989)] wird am Rattenmodell

der EinfluB von RU 486 in einer Dosierung von 30 mg/kg Korpergewicht auf den

endometrialen GlykogemMetabolismus bcschriehen, so daB eine erfolgreiche

Eiimplantation gest'ort wird. Die Applikation erfolgt allerdings am Tag 2 oder 4 der

Schwangerschaft.

Die hormonelle Steuerung der Implantation ist speziesabhangig. Bei alien bisher

untcrsuchten Sfiugetieren ist die Anwesenheit des ovariellen Progesterons fiir eine

erfolgreiche Implantation notwendig. Bei postkoital ovariektomierten Ratten und

Mausen, die mit Progestron substituiert werden, kommt es allerdings ohne

Ostrogengabe zu keiner Implantation (Finn CA. Porter DG [1975] Implantation of

ova [Chapter 6] and The control of implantation and the decidual reaction [Chapter

8]; In Finn CA and Porter [eds] The Uterus, Elek Science, London, pp 57-73; 86-95).

Wird bei diesen Tierspezies 'OStrogén injizi’ert, kommt es sofort ’zur Implantation der "

Blastocyste (delayed implantation model). Dicse Beobachungen deuten darauf hin.

daB das ovarielle Cstrogen bei Anwesenheit des Progeswrons die Implantation bei

Nagetieren induziert. Es war bereits bekannt, daB beim Meetschweinchen und

Primaten die ovariellcn Ostrogene fijr die Implantation nicht essentiel sind. Bei

Meerschweinchen, die nach Anpaarung ovariektomien wurden, findet die

Implantation nur nach einer Progesteronsubstitution (ohne zusatzlicher

Ostrogenbehandlung) statt (Deansley R [1972] Retarded embryonic development and

pregnancy termination in Ovariectomized guinea pigs: progesterone deficiency and

decidual collapse; J Reprod Fert [1972} 28:241-247).

ISDOCID: <me 95t9997A1 l >
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Sowohl Antiostrogene als auch Ostrogene in hoher Dosierung hemmen die

' Implantation bei Ratten und Mausen (Martin L, Cox RJ, Emmens CW [1963] Further

studies in the effects of estrogens and antiestrogens on early pregnancy in mice. J

‘1 Reprod Fertil 5:239-247; Singh MIVI Kamboj VP [1992] Fetal resoption in rats

treated with an antiestrogen in relation to luteal phase nidatory estrogen secretion.

Acta endocrinol 126:444-50). Die implantationshemmendc Wirkung von

Antiostrogenen mit ostrogenen Partialwirkungen (Nafoxidine, Centchroman,

Tamoxifen) wurde auch beim Meerschweinchcn beschrieben (Wisel MS. Datta JK,

Saxena RN [1994] Int J Fertil 39:156-163). Es ist unklar, ob die

implantationshemmende Wirkung dcr oben genannten Antiostrogene auf die

antagonistische oder agonistische Wirkung zuriickzufiihren ist, da auch hochdosierte

Ostrogene die Implantation beim Meerschweinchen vcrhindern.

Die Verwendung von Ostrogenantagonisten (Centchroman) zur Kontrazeption beim

Menschen ist ebenfalls beschrieben (Nittyanand S, Kamboj VP [1992] Centchroman:

contraceptive efficacy and safety profile. lntemational Conference on Fertility

Regulation, N0vember 5-8, 1992 Bombay, India, Programme and abstracts).

Allerdings treten bei wirksamen Dosierungen unerwiinschte Nebenwirkungen vor, die

auf die systemische Wirkung der Cstrogenantagonisten zurfickzufiihren sind. Die

Ostrogendeprivation, die nach einer Langzeitbehandlung mit einem Antiéstrogen

auftreten kann. limitiert zumindest deren regelmfiBigc Anwendung zur Kontrazeption‘

SchlieBlich geht aus der DE-A 42 13 005 die Verwendung von Aromatasehemmem

zur Empfangnisverhfitung bei weiblichen Primaten im fortpflanzungsfa‘higen Alter in

J einer Dosierung, bei der der menstruelle Zyklus des weiblichen Primaten im

wesentlichen unbeeinfluBt bleibt, hervor. Aromatasehernmer blockieren die

Biosynthese von Estrgenen aus deren metabolischen Vorstufen. Die Absoluthohe der

ffir die kontrazeplive Wirkung erforderlichen Tagesdosen hang! dabei ganz von der

Art des venvendeten Aromataschemmcrs ab. Fiir hochaktivc Aromataschemmer

liegcn die Tagesdosen in der Regal 2wischen elwa 0,05 bis etwa 30 mg. Bei weniger'

aktiven Aromatasehemmern konnen die Tagesdosen auch boher liegen.

Der vorliegcnden Erfindung liegt die Aufgabe zugrunde, ein Praparat ffir die

endometriale Kontrazeption bereitzustellen (Hemmung der endometrialen

Rezeptivitéit, postkoitale Anwendung, "Bedarfspille"), welches die oben genannte

unerwiinschle Nebenwirlcung nicht zeigt und gleichzeiting eine honerc kontrazeptive

SNSDOCID: <WO 9639997At ! >
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Sicherheit aufweist 315 die gelrenme Applikation der emsprechenden

Einzelkomponenten.

Unter "Bedarfspille" sol] ein oral zu verabreichendes Arzneimittel verstanden werden,

welches bei vorzugsweise einmaligcr und praekoitalcr bedarfsweiser Anwendung cine

Konzeption verhindcrt. Ein deranigcs Miltel, hergestellt unter ausschlieBlicher

Verwendung cines kompetitiven Progesteronantagonisten, ist in der nichl

veréffentlichten deumehen Patemanmeldung P 44 38 820.9 beschrieben.

Diese Aufgabc wird dadurch gelést. daB mindestens e'me Verbindung mit

progesteronantagonistischer (PA) und mindestens cine Verbindung mit anliéstrogener

(A6) Wirkung, jeweils in nichtoovulalionshemrnender Dosierung in einer einzelnen

Dosiseinheil, gemeinsam zur Herslellung von Anneimiueln zur weiblichen

Komrazeplion verwende1 werden.

Es wurde nunmehr gefunden. daB die Kombinacion eines Progesteronamagonisten und

Anliéstrogcns synergis'tisch die Endometriumsprolifermion und difierenzierung

hemmt, so daB dcr antifenile Effekl der Einzelkomponenlen bei entsprechcnder

Dosierung in der Kombination enlweder verslirkt wird oder zur Erzielung eines mit

den Einzelkomponenten bei deren separaten Anwcndung vergleichbaren Effekles die

Einzelkomponenten in der Kombinalion enlsprechend niedriger dosien werden

kénnen.

Mittel, enthaltend mindcstens eine Verbindung mil antigestagener und mindestens cine

Verbindung mit amiéstrogener Wirkung, insbesondere zur Gebunseinleitung und zum

’Schwangerschaftsabbruch sowie zur Behandlung gynéikologischer *Stijrungen sowie ' a:

die Verwendung mindestens einer Verbindung mil antigeslagener und mindestens

einer Verbindung mil antidstrogener Wirkung zur Herstellung von Arzneimiueln fijr

die angegebenen Indikationen, sind bereits Gegenstand der EP-A 0 310 541-

Pharmazemische Zusammensetzungen zur postkoitalen Fertilitfilskonuolle, die einen

kompetitivcn Progesteronamagonisten (Antigestagen) sowie einen Progesteron- und

Cstrogensymheseblocker enthallen, sind bereits im US-Patent 4,670,426 beschrieben.

Als typische Venreler ffir den zu verwendenden kompetiliven Progeste-

ronamagonislen sind Fluoc'molonacelonid, Triamcinolonacelonid, Sleroide mil einem

zyklischen 16.17-Acelal mil Aceton und 11B-{4-(Dime1hylarnino)phenyl]-17B-

JSDOCID: (W0 9619997A‘ ! >
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hydroxy-l“la-(1-propinyl)estra-4,9-dien-3-on (RU 38 486) und équivalente Derivate

- crwfihnt. Der typischc Gehalt liegt dabei zwischen 20 und 50 mg. AJs Bei5piele ffir

den Progesteron- und Ostrogensyntheseblocker sind Aminoglulethimid, 45,170-

" Dimethyl-l7|3-hydroxy-S-oxo-4a,5-epoxy-5a-androstan-Za-carbonitril, 20,25-

Diazocholesterol und Verbindungen mil équivalenter Aktivitfit angefiihrt und mat in

ciner Dosis von 300 bis 1000 mg. Die Anwendung der Zusammensetzung hat gem'ziB

US-Patent 4,670,426 méglichst fn‘ih innerhalb der ersten Woche nach dem

Geschlechtsverkehr fiber einen Zeitraum von 3 Tagen zu erfolgen; am besten sollte die

Behandlung 2 bis 6 Tage forlgesetzt werden. Die Verhinderung der Nidation und

somit einer Schwangerschaft wird durch den synergistischen Effekt bei der

gemeinsamen Anwendung der beiden Bestandteile der Zusammensetzung bewirkl,

und zwar mil eincr Erfolgsrale in der Gn‘jBenordnung Von 90% oder mehr.

Es wurde minmehr gefunden, daB neben Antigestagenen (kompetiliven

Progesteronantagonisten) auch reine Ostrogenantagonisten, wie 7a-[9-[(4,4,5,5,5-

Pentafluorpentylfiulfinyl]nonyl]estra-1.3,5(10)-trien-3,17B—diol (ICI 182780), die

Implantation beim Meerschweinchen hemmen. Diescr Befund deulet darauf hin, daB

beim Meerschweinchen, anders als bisher angenommen, auch Ostrogene cine wichlige

Rolle bei der Implantation spielen‘

Weiter wurde gefunden, daB beim Meerschweinchen fiberraschenderwcise eine

kombinierte Behandlung mit Progesteronantagonisten und Antiéstrogenen wfihrend

der Periirnplantationsphase (Tag 1-7 post coitum) eine synergistische Wirkung

5'” aufweisen. Diese_Beobachtungen deuten darauf hin, daB bei dieser Spezies die

r:‘- Ostrogene in der Blastozyste gebildet werden. Eine iihnliche Situation kann beim

Mensthen existieren.

Die wesentlichen Voneile der vorliegenden Erfindung liegen nicht zuletzt in der

niedrigen Dosierung der Wirkstoffe begriindet, einerseits dutch die mégliche

Verringerung der bei ciner Monotherapie erforderlichen wirksamen Mengen durch

den synergistischen Effekt, andererseits durch die Verwendung niedrigerer, nicht-

ovulationsinhibierender Dosierungen. So wird der weibliche Menstruationszyklus in

keiner Weise in seiner Zyklizitéit beeintriichtigt (wie durch Ovulationshemmende

Substanzen wie RU 486 verursacht) und der Organismus nicht durch unnétig hohe

Mengen des kompetitiven Progesteronantagonisten bzw. des Anti‘ostrogens belastet.

Die Verwendung ciner solchen Progesteronantagonisten/Antiéstrogen-Kombination

BNSDOCID <WO 9619997IU t >
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bietet cine sichere Empfa‘ngnisverhiitung, d.h. die regelmfiflige Einnahme eines

derartigen Medikamentes (téiglich, regelméBig alle 3 bis 7 Tage) verhindert die a

Einnistung der Blastozyste ohne BeeinfluBung des Zyklus. Ferner wird die

kontrazeptive Sicherheit nach einer einmaligen, bedarfsorientierten priikoitalen ‘

Einahme unabhéngig von dem Einnahmetag im Zyklus ("Bedarfspille") bzw. nach

einer poslkoilalen Behandlung erhdht.

Dutch die Dosisreduktion des Anliéstrogens ist nichi mit einer Ostrogendeprivation

zu‘ rechnen. Es kann so eine endometriumseleklive Wirkung des Antibstrogens

erreicht und cine ungijnstige Wirkung aufgrund einer Ostmgendeprivalion an anderen

Organen, beispielsweise am KnoChen, vermieden werden.

Das Gewichtsverhfiltnis beider Komponemen in dcm neuen Anneimiuel kann dabei in

weilen Grenzen variiert werden. So kénnen sowohl gleiche Mengen PA und AC) als

auch ein UberschuB einer der beiden Komponemen eingesetzt werden. PA und AC

werden gemeinsarn, gelrenm, gleichzeitig in einem Gewichtsverhfiltnis Von im

wesentlichen 50:1 bis 1:50, vorzugsweise 25:] bis 1:25. und insbesondere 10:] bis

1:10 verwendet. Die gleichzeilige Gabe iSl bevorzugt. Vorzugsweise kénnen PA und

AC kombinien in einer Dosiseinheil applizierl werden.

Die beiden Komponcnlen kénnen einmal liglich oder intermiuicrend alle 3-6 Tage

fiber den gesamten Zyklus appliziert werden. Sie kénnen auch einrnalig pr‘zikoital

(nach Bedarf; "Bedarfs-Pille") unabhéngig vom Zeilpunkt des Menstmationszyklus

oder postkoital angewandl werden. Bei der prfikoilalen Anwendung wird der

Progesteronamagqnist héher dosierl, allerdings unterhalb dcr ovulationshemmenden

Dosierung.

A15 kompelitive Progesteronamagonislen komrncn alle Verbindungen in Frage, die die

Wirkung des Progesterons am Geslagenrezeptor (Progesteronrezeptor) kompetitiv

blockieren und dabei keine cigene geslagene Aktivitéit zeigen; die Blockade kann

durch die verabreichte Substanz selbst Oder durch deren Melaboliten bewirkt werden.

Bei den kompetitiven Progesteronanlagonisren handell sich gemiB vorliegender

Erfindung vorzugsweise um endometriumsspezifischc (dissozierze) Verbindungen die

h6chstenfalls cine schwache antiovulatorische Aktivitéit aufweisen. Es k‘o‘nnen auch

nichl-dissozierte Progesteronamagonisten angewandl werden. wobei dann deren

JSDOCID‘ <WO_ 9619997190 ( >
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Dosicrung unterhalb der ovulationsinhibierenden Dosis licgt. Bcispielsweise kommen

- folgcnde Steroide infrage:

-‘ 11fi-[4-(Dimcthylamino)phenyl]-17B-hydroxy-17a-(1-propiny1)cstra-4,9—dien-3-on (RU 38

486),

1 1 [3-[4-(Dimclhylamino)phcnyl]-1 7B-hyd roxy-17a-(1 -propiny l)- 18a-homoestra-4,9—d ien-3-

on und

V11B-[4-(Dimclhylamino)phenyl]-17aB-hydroxy-17aa—(1-propinyl)-17a-homoestra-4,9,16-

trien-3-on (allc EP-A 0 057 115).

17a-Ethinyl-17B-hydroxy-11B—(4-melhoxyphcny|)eslra-4,9-dien—3-on (Steroids 37 (1981),

361-382),

1 1B-(4—AcclylphcnyD-175-hydroxy-17a—(1 -propiny1)estra-4,9-dien-3-on (EP-A 0 190 759),

4',5'-Dihydro-1 1[5-[4-(dimcthylamin0)phcnyt]-6fi-mclhylspiro[cslra-4.9-dicn-l7B,2’(3'H)-

furan]—3-on

4‘,S'-Dihydro-1 1 B-[4-(dimethylam ino)phcnyl]Jfi-methylspiro[cstra-4.9-d ien-l 7B,? 371')-

furan]—3-on

11fi-(4-Acstylphenyl)-19,24-dinor-17,23-epoxy-1“la-Chela-4,9,20-tricn-3—on (alle US—A

4,386,085)

sowie

die in der EP-A O 277 676 beschricbcnen 1 IB-Aryl-14B-cslradicne und -Iricne, die 19.1 113-

fiberbrficklen Steroids, die Gcgcnstand der EP-A-0 283 428 sind, die aus dcr EP-A-0 289

073 hcrvorgchcndcn 118-Aryl-6-alkyl (bzw. 6-Alkcnyl oder 6-alkinyl)-cstrédiene und -

pregnadienc und die aus der EP-A-0 321 010 bckannlen 118-Ary1-7-methyl (bzw. 7-cthyl)-

:5; estradienc sowic d_i_e IOB-H-Steroide der EP-A-0 404 283, bcispielswcisc (Z)-11B-[4-

J (Dimelhylamino)phenyI]-1 7a—(3-hydroxy-1-propcnyl)estr-4-cn-17|3-ol.
‘1!

W'citcrhin seicn als lypischc Vcnrctcr crfindungsgcméfl zu vcrwendcndcr.

kompelitivcr Progesteronamagonistcn bcispiclsweisc genannt:

1 1 fi-[4-(Dimcthylamino)phenyl]—17a-hydroxy-17B-(3-hydroxypr0pyl)—13u-cstra-4,9-

dien-3—on (EP-A-0 129 499);

(Z)-115-(4-Ace1ylphenyl)-17B-hydroxy-17a-(3-hydroxy-1-propcnyl)cstra-4,9-dicn-3—

on (EP-A-0 190 759);

(Z)-6'~(4-Cyanphcnyl)-9,1 1 u-dihyd ro-l 7B-hydroxy-1 7a-(3-hydroxy-1 —propcnyl)-4'H-

naphth[3',2’, 1':10,9, 11]eslra-4,9(11)—dicn-3-on und

BNSDOCID: <WO 9619997A1 1 >
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(Z)-9, 1 la-Dihydro-l 7B-hydroxy-1 7a-(3-hydroxy-1-propenyl)-6'-(3-pyridinyl)-4'H-

naphth[3',2', 1‘:10.9.11]estra-4,9(11)—dien-3-on

1 7a-Hydroxy-1 7B-(3-hydroxypropyl)-1 lfi-[d-(l -mclhylethenyl)phenyl]-13a-estra-4,9-dien-

3-on (ZK 131 535)

1 lB-[4-(3-Furanyl)‘phenyl]-17u-hydroxy-17fi-(3-hydr0xypropyI)-13a-eslra-4,9§dicn-3-on

(ZK 135 695)

(Z)-1 1 B-[4-(Dimethylamino)phenyl]-1 7B-hydroxy-1 7a-(3-hydroxyo1-propeny!)estr~4-en-3 -
on

(E)— 11 B-[4-[[(Acetyloxy)imino]methyl]phenyl]-17B-meliioXy-17a-(methoxymethy1)estra-

4,9-dien-3—on

(E)-1 1B-[4;[[[(Elhoxycarbony1)oxy]imino]melhyl]phenyl]-17fi-methoxy-17a-

(methoxymethyl)estra-4.9-dien-3-on

Bei den ietztgenannten PAS handelt es sich urn solchc vom dissoziicrten Typ, bei

denen bei einer bestimmten Schwellendosis Verinderungen des Endometriums

beobachtet werden, wfihrend die Ovulation (zentrale Wirkung) nicht gehemmt wird.

Der Quotient aus ovulationshemmender und aboniver Dosis (Dissozialionsfaklor)

karm als ein MaB fiir die Dissoziation dienen. Dissoziierte PAS sind im Rahmen

vorliegender Erfindung bevorzugt.

Die Aufzéhlung der PAS isl nichl abschlieBend; auch andere in den genannten

Verfjffentlichungcn bcschriebene kompclilivt: Progesteronantagonisten sowie solche

aus hier nichi rgenanmen Veréffenllichungen sind geeignet. Neucrdings sind auch

nicht-steroidale, am Progesteronrezeptor als Antagonisten Wirksame Verbindungen

bekannt geworden (WC-A 93/21145), die ffir die Zwecke der vorliegenden Erflndung ’33

verwendet werden kénncn. I!

Die kompelitiven Progesteronantagonisten kénnen zum Beispiel lokal, topisch,

enteral, transderrnal oder parenteral applizien werden. Fur die bevorzugte oraie

Applikation kommen insbesondere Tablelten, Dragées, Kapseln, Pillen, Suspensionen

oder Lbsungen in Frage, die in fibiichcr Weisc mit den in der Galenik gebr‘ziuchlichen

Zusiitzen und Trfigersubstanzen hergestelll werden kénnen. Fiir die lolcale oder

_ lopische Anwendung kommen beispielsweise Vaginalzépfchen. Vaginalgels.

Implantate, Vaginalringe, intrauterine Freisetzungssyslemc (IUDS) oder transdermale

Systems wic Hautpflaster in Fragei

9619997!“ I_ >

InnoPharma Exhibit 1006.0332



WO 96/19997 PCTIEP95105106

11

Eine Dosicrungseinhcit cnthélt etwa 0,25 bis 50 mg 11fl-[4-(Dimethylamino)phenyl]-

e 17a-hydroxy-17E-(3-hydroxypropyl)-13a-estra-4,9-dien-3-on oder eine biologisch

fiquivalente Menge eines anderen kompetiliven Progesteronantagonisten.

-‘ Wirkfiquivaleme Mengen werden im Niditationshcmmlest am Mcerschweinchen

(Behandlung Tag 1-7 post coilum) ermiuelt.

Erfolgt die Applikation dcs crfindungsgeméifl hergcstellten pharrnazcutischen Mittels

durch ein Implantat. einen Vaginalring, ein IUD oder ein transdermales System, so

mfissen dicse Applikationssysteme deran ausgebildet sein, daB die durch sic tfiglich

freigesetzte Dosis des komp'eliliven Progesteronanlagonisten in diesem Bereich von

0.25 bis 50 mg liegt.

Die ‘erfindungsgemiiB zu applizierende Dosis eincs kompelitiven

Progesteronanlagonisten kann im niChl-ovulalionshemmenden sowie nichl-

abortauslésenden Dosisbereich des beueffenden Progesteronanlagonisten liegen.

Als anliijstrogen wirkende Verbindungen kommen crfindungsgeméfl in erster Linie

Ostrogenamagonisten (kompetitive Amiéstrogene) infrage. éstrogenantagonisten

gemfiB vorliegender Erfmdung kfinnen sowohl von Sleroiden abgcleilel Oder nichl-

steroidale Verbindungen sein. Unter Ostrpgcnanlagonisten geméB r vorliegender
Erfindung sollen nur solche Verbindungen verstvanden wefden, die méglichsl selektiv

wirken, d.h. die im wesentlichen nur die Wirkung von Cstrogenen hemmen und/oder

deren Konzemralion senken. I

Die Oslrogenanlagonisten wirken, indem sic Ostrogen vom Rezeptor verdréngcn.

\‘fii

Als éstrogenamagoniswn kommen alle gebréuchlichen Verbindungcn mil

kompetitiver anliéslrogcner Wirkung am Rechlor in Betrachl. Sie kbnnen ctwa in

gleichen Mengen eingesetzt werden wie die bereits im Handel beflndlichen

Cstrogenamagonisten. das heiBt die tfigliche Dosis betr‘cigt elwa 5-100 mg fflr

Tamoxifen odcr die biologisch Equivalents Menge eines anderen

(")strogenantagonisten.

A15 nichl-steroidale Ostrogenamagonisien seien beispielsweise genanm:

(Z)-N,N-Dimethyl~2-[4«(1,2-diphenyl-l -bulenyl)phcnoxy]ethanamin (Tamoxifen),

1-[2-[4-(3,4-Dihydro-6—melhoxy-2-phenyl-1-naphthalinyl)phenoxy]e1hyl]pyrrolidin-

hydrochlorid (Nafoxidin), '

BNSDOCED:<WO 96‘999790 I >
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a-[4-[2—(Dic:lhylamino)eth0xy]phenyI]-4-methoxy-a-phenylbenzencthanol (Mcr-ZS),

[6—Hydroxy~2-(4-hydroxyphenyl)-3-benzothienyl][4-[2-(1-

piperidinyl)elhoxy]phenyl]melhanon-hydrochlorid (Raloxifen),

(3R-tTans)-3,4-Dihydro-2.2-dimelhyl-7-melhoxy-3-pheny1-4-[4-[2-(1-

pyrrolidinyl)ethoxy]phcnyl]-2H-1-benzopyran (Centchroman),

wciter Verbindungen vom 1,1.2-Triphcnylbu1-1-en-Typ, insbcsondere das 3,3'-(2-

Phenyl-l-buten-1—yliden)bis[phenol]-diacelat [1. Cancer Res. Clin. Oncol., (1986),

112, S. 119-124];

femer kornmen als sleroidale éstrogcnamagonistcn beispielsweise infrage:

17u-Ethinyl-1 la-melhylestra-l.3,5(10)—lrien-3,17fl-diol und 16fi-Elhylestra-1,3,5(10)—lrien-

3, 1 7B-diol,

N-Bulyl-l1-(3,17B-dihydroxyestra-1,3,5(lO)-lrien-7a-yl)-N-mcthylundecanséiureamid und

7a-[9—[(4,4,5,5,5-Pentafluorpcnlylkulfinyl)nonyl]estra—1,3,5(10)-lricn-3.17B-diol.

ErfindungsgcméiB bevorzugl sind in jedem Fall solche Ostrogenanlagonistcn, die

besonders stark und méglichSI sclckliv am Endomclrium wirkcn (beiSpielswcisc

Tamoxifen. Nafoxidin, - 7a-[9-[(4,4.S,5.S-Pemafluorpemyl)sulfinyl]nonyl]estra—

1.3.500)-lrien-3.17{3-diol).

Die Schwcllendosis fiir cndomelriumseleklivc Wirkung wird an ovarcktomienen.

cstradiolsubslituierlen Rallen ermiucll. Als Parameter dient die mitolische Aktiviléil

(Proliferationsmarkcr: PCNA). Als Schwellendosis gill diejeniegc Mengc des

Cslrogenanlagonisten, bci dcr nur cin Effekt am Ulerus, namlich cine Hemmung der

estrogeninduzierteri Proliferation des Endomelriums, beobachtet wird.

Als Antiostrogene 'gem‘aiB vorliegender Erfindung ktiunen auch Aromatasehemmer in

Verbindung mit Progesteronantagonislen verwendcl wcrdcn. Aromalasehemmer

untcrdriickcn die Synthese der Ostrogenc aus deren Vorstufen. Bcispicle fiir

Aromataschemmcr sind Alamcslan = 1-Melhylandrosta-1,4-dien-B,17-dion (DE-A 33

22 285), Pentrozol = 5-[Cyclopemyliden(1H-imidazol-1-yl)rnelhyl]—2—

lhiophcncarbonitril (EP-A 0 411 735) oder 4-(5,6,7,8—Tctrahydroimidazo[1,5-

a]pyridin-5-yl)benzonilril-monohydrochlorid (Cancer Res., Q, S. 834-838, 1988).

Die Verwendnng von Cslrogenanlagonislcn isl aber gcgcniiber derjenigen von

Aromalasehemmern in jedcm Fall bevorzugl, da die Oslrogenamagonisten die Serum-

vsDoctowa 95:9997A: r >
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Ostrogenkonzcntration nicht bccinflusscn und somit cine Bccintréichligung des Zyklus

vermicdcn wird.

Einc AO-Dosiscinheil enthéll

fiquivalenlc Mange cincr andcren antiéstrogen wirksamcn Verbindung-

001-100 mg Tamoxifen odcr cine biologisch

Ihrc Formulierung kann analog wie die dcr Progesteronamagonistcn crfolgcn.

Progesteronantagonistisch- und anliéstrogcn wirksame Verbindungcn k‘dnncn z. B.

lokal, lopisch, cnteral odcr parenteral applizien warden. o

Vorzugswcise kommcn dcr Progesteronantagonist und das Antiéslrogen in cincr

gcmeinsamcn Dosicrungscinheil zur Anwendung.

Dic nachfolgcnden Bcispiclc diencn dcr nfihercn Erliiulerung dcr vorliegcnden

Erfindung:

96199971“ I >
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Beispiel 1

100 mg

140,5 mg

69,5 mg

2,5 mg

2,0 mg

Beispiel 2

20,0 mg

50.0 mg

105.0 mg

40,0 mg

2.5 mg

2,0 mg

9.5 mg

220.0 mg

Beispiel 3

5.0 mg

PCTEDS/05 l06

14

1 1 B-[4-(Dimclhylamino)phcnyl]—17a-hydroxy-17B-(3 -hydroxypropyl)-

13a-estra-4,9-dien-3 -0n '

Laklosc

Maisstéirkc

Polyvinylpyrrolidon

Acrosil

Magncsiumslcarat

Gcsamtgcwicht dcr Tablcuc

Tamoxifen (Anticstrogcn mit agonistischer Partialwirkung)

11fi-[4-(DimcthyIamino)phcnyl]:17u-hydroxy-17B-(3-hydr0xypropyl)—

13a-cstra-4,9-dicn-3-on

Laktose

Maisst‘zirkc

Poly-N-Vinylpyrrolidon 25

Acrosil

Magnesiumslcarat

Gcsamlgewicht dcr Tablette, die in fiblicher Weisc auf cincr

Tablctlcnpressc hergcslcilt wird. Gcgebcncnfalls kénnen auch dic

crfindmigsgcméiflétf Wifksioffc mil jcwcils def Hfilfle'dCr obcri

angegcbcncn Zuséitze gctrenm zu cincr chischichtenlablcltc gcpchl

warden. '

7a-[9-(4,4,5,5,S-Pemafluorpemylsulfinyl)nonyi]esxra-1,3,S(10)—tricn-

3,17B—diol (reincs Anticsu'ogcn)

50,0 mg 11B-[4-(Dimclhylamino)phcnyl]-17a-hydroxy-17B-(3~hydroxypropyl)-

NSDDCFD<VUO 9619997111. i >

13a—estra—4,9-dien-3-on
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110.0 mg Lactose

, 50,0 mg Maisstfirkc

2,5 mg Poly-N-Vinylpyrrolidon 25

4 2,0 mg Acrosil

Jim Magnesiumstcarat

220.0 mg Gesamtgewicht dcr Tablette, die in fiblichcr Weisc auf cincr

Tableltenprcsse hcrgeslclll wird. Gcgcbenenfalls kénnen auch die

crfindungsgcm'zchn Wirksloffc mil jcwcils dcr Hfilftc dcr obcn

angcgcbcncn Zusfitze getrcnm zu eincr Zweischichtenlableue gepchl .

wcrdcn.

Beispiel 4

0,5 mg 1 1fi-[d—(DimethyIamino)phenyl]-17a-hydroxy-17b-(3-hydroxypropyl)-

13a-estra-4,9-dicn-3—on

0,2 mg 7a-[9-(4,4,5,5.5-PenlafluorpemyisulfinyI)-nonyl]-cstra-1,3,S(10)-lricn-

3,175-diol (reincs Amieslrogen)

159,5 mg Lactose

54,8 mg Maisstfirke

2.5 mg Poly-N-Vinylpyrrolidon 25

2.0 mg Acrosil ’

0,5 mg Magnesiumstearat

220.0 mg Gesamtgcwichl dcr Tablcue, die in fiblicher Weisc auf cincr

Tablcucnprcssc hergestclll wird. Gcgcbcncnfalls kénncn auch die

erfindungsgcmfiBcn Wirksmffc mil jcwcils dcr Hilfie dcr oben

ngcgebenen Zuséitzc getrcnm zu cincr chischichlcntablelte gcpreBt

wcrden-

BNSDCXZID: (WO 96199971“ I >
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Beispiel S

Zusammensetzung einer filigen Lésung:

100,0 mg Tamoxifen

343,4 mg Rizinusbl

m Bcnzylbcnzoat

1052.0 mg = 1 ml

Dic Lfisung wird in cine Ampullc gcfiillt

Beispiel 6

5,0 mg 1 1 B-[4-(Dimethylamino)phcnyl]-1 7|3-hydroxy-17a-(1 -propinyl)cstra-

4,9-dicn-3-on (RU-38486),

r 10.0 mg (Z)-N,N-Dimcthyl-2-[4c(1.2-diphenyl-l-butcnyl)phenoxy]ethanamin,

(Tamoxifen; Anticstrogcn mit agonistischcr Panialwirkung)

140,0 mg Laktose

60,5 mg Maisstfirke

2,5 mg Poly-N-Vinylpyrrolidon 25

2,0 mg Acrosil

220,0 mg Gcsamtgcwicht dcr Tablcue, die in fiblichcr Weiss auf cincr

Tablcttenprcsse hcrgcstcllt wird. Gcgebcncnfails kénncn auch die

crfindungsgcmiifien Wirkstoffc mit jcwcils dcr Halftc dcr obcn

angegcbenen Zusfilze gctrennt zu cincr chischichtcmablcue gepreBL

wcrdcn.

NSCOC!D'<WO 9519997A1 I >
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Pharmakologische Beobachtungen

Veguch 1:

Die Versuche wurden an intakten Meerschweinchen mil normalem Zyklus

durchgeffihrt. Die Behandlung wurde am Tag 1 p051 coitum angefangen. Die Tiere

wurden fiber 6 Tage mil Vehikel (Benzylbenzoat/Rizinusfil), bzw. dem Tamoxifen in

einer Dosis von 0,3. 1. 3 mg/Tagfl‘ier oder der progesteronamagonistisch wirksarncn

Verbindung Onapriston (0.3. 1.0. 3.0 mngag/l'ier), jeweils alleine, oder mil einer

Kombination beider Verbindungen behandell. Die Substanzen wurden subkutan

applizierl. A15 Parameter dient die Zahl der Implantationsteilen am Tag 12 post

coitum.

Die Kombination von Schweilendosen beider Komponenten (AG 0,3, 1 mg/ AC") ca.

0.3, 1 mg) ffihrt zu einer signiflkamen Zunahme der Wirksamkeil (100%ige

Implantationshemmung bei 1 mg AG + 1 mg AC) und 1 mg AG + 0,3 mg AG) nach

sechstia‘giger Behandlung (Abb. 1). Die synergistische Wirkung beider Komponenlen

ist nach einer Behandlung fiber 8 Tage noch sléirker ausgepréigt.

Versucb 3

Die Versuche wurdcn an iniakien Meerschweinchen mil normalem Zyklus

durchgefiihn. Die Behan-dlung wurde an Tag 1 p.c- angefangen. Die Tiere

(n=6/Gruppe) wurden fiber 6 Tage mit Vehikel (Benzylbenzoat/Rizinusél), b2w

Tamoxifen/Antigceiagcn in einer Dosis von 0,3. 1, 3 mg/kgfl'ier Oder der

progesteronamagonistisch wirksamen Verbind ung (Z)- 1 1 B-[4-

(Dimelhylamino)phenyl]-1 7B-hydroxy-1 7u-(3-hydroxy-l-propenyl)cslr-4-en-3-on

'jeweils alleine oder mil einer Kombinaiion beider Verbindungen behandelt. Die

Substanzen wurden s.c. applizierL AJs Parameter dienl die Zahl der nichlgraviden

Tiere an Tag 12;

Die Kombinalion von Schwellendosen (0.3 mg (Z)-11B-[4-(Dimelhylamino)phenyl]-

17fl-hydroxy-17u-(3-hydroxy-1-propenyi)estr~4—en-3-on (2K 137.316) + 0.3 mg AC)

ffihn zu einer signifikanten Zunahme der Wirksamkeit (ca. 80%

Rezeptiviifitshemmung,

Abb.2)

BNSDDCHD‘ (W0 9519997A1 i >
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VCEUCh 3 -‘

Die Versuche wurden an iniakten Meerschweinchen mil normalem Zyklus fiber einen "

Behandlungszeitraum von 2 Zykien durchgeffihrt. Die Anpaarung fand im zweitcn

Zyklus sum.

Dosen von Onapriston: 0,1. 0,35, 0,5, 1,0 und 3.0 mg iéglich s.c.

Dosen von Tamoxifen: 0,1, 0,25. 0.5, 1,0, 3,0 und 10,0 mg [figlich s.c.

Die Kombination jeweils nur marginal wirksamer Einzeidosen (Onaprislon 0.5 mg;

Tamoxifen 0.5 mg) fiihn zu einer dcullichen Wirkungsversiéirkung (Synergismus).

Nur bci Verwendung ciner Kombinalion im Sinne vorlicgendcr Erfindung léiBl sich

eine vollsténdige Vet'meidung von Schwangerschaften erzielen. In dem genanmcn

Dosisbereich von Tamoxifen (0,1 - 10,0 mngier) konnte keine vollsléindige

Hemmung der Rczeplivitfit erreicht Wei-den. Normale Schwangcrschaflcn wurden bei

30% (10.0 mg) und 90% his 100% (<1,0 mg) beobachtel. Auch nach dcr Behandlung

mit hohcn OnapristomDosen sind gelegcntlich Schwangemchaflen aufgetretcn.

Nach einer Kombinationsbchand lung mil Onapriston und Tamoxifen (jeweils 1,0 mg)

wird in allen Fallen cine vollstfindige Hemmung der Rezeplivitfit bcobachlel. 100%ige

Rezeplivilh‘tshemmung bedeutel eine vollstfindige Vermeidung von

Schwangerschafien.

Bci niedrigcren Doscn von Tamoxifen und Onaprismn (<1,0 mg), die alleine keine

brw. eine marginale Wirkung aufweisen, lag die Rezeplivitfitshemmrale bei 80% his

100% aller Tiere.

‘JSDC-CID' <WO 9519997111 1 >
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- Patentanspriiche

1. Verwcndung mindcstcns cincr Vcrbindung mil progcstcronamagonistischcr (PA)

und mindestcns cincr Verbindung mil amiéstrogcner (A0) Wirkung, jeweils in nicht-

Ovulationshcmmender Dosierung in cincr cinzelncn Dosiseinhcit, zur Herstcllung von

Armcimiltcln zur weiblichcn Komrachtion.

2. Velwcndung mindcslcns tines kompctitivcn Progesteronanlagonistcn und cines

Amiéstrogcns nach Anspruch 1 zur Herstcllung cincs Arzncimittcls zur postkoitaler

wciblichcn Fcnilitétskontrollc in cincr einmalig zu verabrcichcndcn Dosiscinhcit.

3. Vcrwcndung mindcstcns cines kompctilivcn Progesteronamagonistcn und cincs

Amiéstrogcns nach Anspmch 1 zur Herslcllung cincs Arzneimiucls zur bcdarfsorienlicncn

wciblichcn Fenililélskomrollc, wclchcs unabhfingig vorn Zeitpunkt dcs Menstrualionszyklus

angewandt wcrdcn kann, in ciner cinmalig zu verabrcichcnden Dosiscinhcit.

4. Vcrwcndung nach cincm dcr Anspruche 1-3, dadurch gckcnnzcichnct, daB dcr

, kompctitive Progesteronamagonisl aus der Gruppe dcr folgcndcn Vcrbindungcn ausgcwéhll

isl:

1 1fl-[4-(Dimcthylamino)phenyl]-1 7u-hydroxy-1 7B-(3-hydroxypropyl)-13u-estra—4,9-dien-3-

on,

(Z)-11 fi-(4-Acclylphcnyl)-17B-hydroxy-1 7a-(3—hydroxy-1 opropeny l)eslra-4,9-dicn-3-on,

(Z)-6'-(4—Cyanphcr-1yl)-9,1lu-dihydro-I'JB-hydroxy -17u-(3-hydroxy-1-propcnyl)-4'H-

naphlh[3',2'.1‘:l 0,9, 1 1]estra-4,9(1 1 )-dicn-3 -on.

(Z)-9,1 1u-Dihydro-17B-hydroxy-17u-(3-hydroxy-1-pr0pcnyl)-6’-(3-pyridinyl)-4‘H-

uaphth[3',2’,1'z10,9, 1 1]cstra-4,9(11)-dien-3-on,

17a-Hydr0xy-17B-(3-hydroxypropyl)-1 13-[4-(1 -mcthylethcnyl)phcnyl]-13u-estra-4,9-di_en-

3-on,

1 1B-[4—(3-Furany!)phcnyl]-17u-hydroxy-1 7B-(3-hydroxypropyl)-13a-estra-4,9-dien-3-on

(Z)-1 1 B-[4-(Dimcthylamino)phcnyl]-1 7B~h yd roxy-l 7u-(3-hydroxy-1-propcnyl)esIr—4-cn-3-

on. ‘ ‘

(E)-1 1B-[4-[[(Acclyloxy)imino]mcthyl]phcny1]-17B—methoxy-1 7a-(memoxymclhyl)estra-

4,9-dien-3-on,

SNSDOCID: <WO 9519997A1 3 >
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(5-1 18-[4-[[[(Elhoxycarbonyl)oxy]imino]mcthyijphenyl]~1 7B-mcthoxy-17a-

(methoxymcthylkstra -4,9~dicn-3-on,

S. Vcrwcndung nach cincm dcr Ansprfiche 1-4, dadurch gckcnnzeichnct, dafi die

Verbifidung mil amiéstrogcncr Wirkung cin Oslrogcnanlagonisl isl.

6. Vcrwcndung nach Anspruch 5. dadurch gckcnnzcichnct, daB dcr Ostrogcnanlagonist aus

dcr Gruppc der folgenden Verbindungcn ausgcwfihlt isl:

(Z)-N,N-DimelhyI-2-[4-(1,2-diphcnyl-]-bulenyl)phcnoxy]clhanamin,

1-[2-[4-(3,4-Dihydro-6-mcthoxy-2-phcnyI-l-naphthalinyl)phcnoxy]cthyl]pyrrolidin-

hydrochlorid,

[6-Hydroxy-2-(4-hydroxyphcnyl)-3—bcnzoth icny |][4-[2-(1 -

pipcridiny1)ethoxy]phcnyl]methanon-hydrochlorid (Raloxifcn),

N—Bulyl-l 1—(3, 17B-dihydroxycstra—1,3.S(10)-trien-7a-yl)-N—methylundccanséurcamid,

7a-[9—[(4,V4,5,5,5-Pcmafluorpcnly|)su1finyl]nonyl]cstra—1,3,5(10)-lricn-3.17B-diol.

7. Vcrwendung von (Z)-1113-[4-(Dimelhylamino)phcnyi]-1 7|3-hydroxy-17a-(3-hydroxy-1-

propenyl)cstr-4-cn-3-on als PA und (Z)-N,N-Dimethyl—2-[4-(1,2—diphcnyI-1-

but:nyl)phcnoxy]cthanamin als AC nach cincm dcr Anspnliche 1-3.

8. Vcrwendung nach einem dcr Ansprfichc 1-3, dadurch gekennzeichncx, daB dcr

kompctitivc Progesteronantagonist und das Amiéslrogcn in dem Arzncimittcl zur

Applikalion in lokaler, [epischcn entcralcr odcr parcnlcralcr Weise hcrgerichlct isl.

JSDOClD <WD 96$9§97A1 ’ >
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Behandlung: d1 - d6 p.c. I Appllkation: s.c. IAutopsle: d12 p.c. ( n = 6 I Gruppe)
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This Page Is Inserted by IFW Operations

and is not a part of the Official Record

 
BEST AVAILABLE 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

o TEXT CUT OFF AT TOP, BOTTOM OR SIDES

o FADED TEXT

o ILLEGIBLE TEXT

o SKEWED/SLANTED IMAGES

0 COLORED PHOTOS

0 BLACK OR VERY BLACK AND WHITE DARK PHOTOS

- GRAY SCALE DOCUMENTS

IMAGES ARE BEST AVAILABLE COPY.

As rescanning documents will not correct images,

please do not report the images to the

Image Problem Mailbox.
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