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b)

— the first day of your last period was 50 days or more ago,

- an ectopic pregnancy is suspected (the egg implanted in the tubes
rather than in your womb),

- due to ‘the need to use prostaglandins in combination with
‘MIFEGYNE, you should not have the treatment if:

e you h. ve had a bad reaction or allergy to prostaglandins,

o you suffer or have had cardiovascular problems such as: angina
(chest pain due to coronary artery disease), Raynaud's
" syndrome or disease (circulatory problems in the limbs), cardiac
rhythm problems, cardiac insufficiency, severe high blood
pressure.

e For patients receiving MIFEGYNE for softening and dilatation of

the cervix uteri prior to surgical termination of pregnancy:

- if the diagnosis of pregnancy has not been definitely establishedxby
biological tests or by ultrasound,

~ if the first day of your last menstrual period was 84 days or more
ago (according to the law in your country),

— if an ectopic pregnancy is suspected. .

. ;A
For use prior to prostaglandins for late termination of pregnancy-
for medical reasons, the contraindications to the treatment are those -

of the prostaglandin selected by your doctor to induce expulsion.

® For labour induction to expel a dead fetus

Should you need prostaglandins to complete the effect 6f MIFEGYNE,
you should be informed of the contraindications of the medicine which
will be used (you may ask further information to your physician).

SPECIAL WARNINGS

MIFEGYNE and the prostaglandin analogues (as well as the follow-dp of
your treatment), can only be prescribed and administered for termination of
pregnancy in accordance with the national legal requirements.

As a_corfSequence, they can only be prescribed by a medical doctor and in
a public or private hospital or centre (having approval to undertake
terminations of pregnancies) in accordance with the national legal
requirements.

The signature of an informed consent letter would certify that you have
been fully informed about the medical method of termination of pregnancy
with MIFEGYNE and a prostaglandin and of its risks.




Unless decided otherwise by your doctor, it is not advised to use
MIFEGYNE if you suffer from: -

- renal or liver insufficiency (severe disease of the liver or of the kidneys),
—- malnutrition.

1) For the medical alternative to surgical termination of pregnancy

This method requires your active involvement and you should be informed
of the method's requirements:

- to combine treatment with another medicine (prostaglandin) to be
administered at a second visit,

= to return to the clinic for a control visit (3" visit) within 10 to 14 days
after MIFEGYNE's intake in order to check for complete expulsion,

- to terminate the pregnancy by another surgical method in case of
treatment failure.

In any case of a pregnancy occurring on a intra-uterine device, this device
must be removed before administration of MIFEGYNE. :
;.

® Risks related to the method

Failures:
The medical method of pregnancy termination with MIFEGYNE and a

prostaglandin does not lead to 100% success. Usually, the success rate
is about 95%.

Bleedina: :

You may experience sometimes heavy, and/or prolonged vaginal
bleeding (up to 12 days after MIFEGYNE intake). Bleeding occurs in
almost all cases and is not in anyway a proof of complete expulsion.

Therefore, the control visit is mandatory in order to check that the
treatment has been successful and well tolerated. This visit may be
repeated in case treatment failure is suspected.
>
- Tonsequently, you will be advised not to travel far away from the
prescribing center until the procedure is completed.

Due to the risk of heavy bleeding during the medical method of
pregnancy termination, should you suffer from hemorrhagic disorders
with hypocoagulability (congenital anomaly, etc...) or anemia, the
decision to use the medical or the surgical method should be decided
by your doctor.
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2) For patients receiving MIFEGYNE for dilatation of the cervix uteri prior
to surgical termination of pregnancy

For the full efficacy of therapy, the use of MIFEGYNE must mandatorily be
followed, 36 to 48 hours later and not beyond, by surgical termination.
Ashorter or longer time lag may compromise the efficacy of the therapy.

3) In any caée '

The use of MIFEGYNE requires the prevention of rhesus allo-immunisation
(if you are rhesus negative) as well as other general measures taken usually
during any pregnancy termination.

It is possible for you to become pregnant again immediately after the
termination is complete so you will need to start contraception as early as
possible after taking the MIFEGYNE tablets. You should not be pregnant in
the menstrual cycle following treatment. '

c) PRECAUTIONS FOR USE

1) In any case :
Due to specific properties of mifepristone, the efficacy of Iong-term?_ )
corticosteroid therapy may be decreased during the 3 to 4 days following _

MIFEGYNE's intake.

Inform your doctor if you suffer from asthma and if you are taking cortisone
treatment in order to have your treatment adjusted if needed,

If you take on a regular basis, non steroidal anti-inflammatory drugs
including aspirin as these medications may decrease the method's efficacy.

Should you need to receive pain relief tablets because of painful uterine
contractions, do not take any anti-inflammatory medication or aspirin
without your doctor advice. You will be prescribed a more appropriate
treatment if needed.

2) Medical.alternative to surgical termination of pregnancy
As a special precautionary measure and due to rare serious cardiovascular
accidents reported following the administration of a certain type of

prostaglandin, the medical method is not recommended for use if you are
over 35 years of age and smoke more than 10 cigarettes a day.
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Method of prostaglandins acministration.

During intake and for three hours following the intake, you will be

monitored in the treatment centre, which must be equiped with the
appropriate monitoring equipment.

3) For the sequential use of MIFEGYNE - Prostaglandin, whatever the
indication

The precautions related to the prostaglandins used should be followed
where relevant. You may ask your doctor for further information.

d) "INTERACTIONS WITH OTHER MEDICINES

IN ORDER TO AVOID INTERACTION BETWEEN SEVERAL MEDICATIONS
YOU SHOULD TELL YOUR DOCTOR OR YOUR PHARMACIST IF YOU ARE
TAKING ANY KIND OF TREATMENT.

e) PREGNANCY - LACTATION

This method of termination of pregnancy may fail. ‘
®
Therefore, the control visit is mandatory. In the event of failure you will be

offered to terminate the pregnancy by another method.

Should the vaginal bleeding persist or'in case the next penod is missed,
inform your hospital doctor (or clinic) as soon as possnble in order to
determine what to do on a case by case basis.

The risks to the fetus in case of an ongoing pregnancy are unknown.
Should you change your mind and wish to continue your pregnancy, ask

your doctor. You would be proposed prenatal care with repeated
ultrasonographies.

There is not data available about MIFEGYNE's excrétion in the mother's
breast milk. MIFEGYNE use should be avoided during breast-feeding.

AS A GENERAL RULE, YOU SHOULD ALWAYS TELL YOUR DOCTOR OR
YOUR PHARMACIST IF YOU ARE BREAST FEEDING BEFORE TAKING ANY
MEDICATION.

f) EFFECTS ON ABILITY TO DRIVE AND TO USE MACHINES

Not known.
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g) SPORT

Nothing prevents you from exercising unless the side-effects of the
treatment make you feeling sick (see section 5’)

4

3. HOWTOU EGYNE

a) Dosage

-~ For the medical termination of a developing intra-uterine pregnancy:

The following prescription will be written by your doctor and you should

receive the medication in the presence of the doctor or the nurse or
midwife.

e 3tablets of MIFEGYNE to swallow with some water in a single dose.

As a practical qui

1. After intake of MIFEGYNE, you may go home with another
appointment 36 to 48 h. later. You will be given a phone number to use;
in case you need emergency medical help, especially in case of very

heavy bleeding. Bleeding usually starts 1 or 2 days after intake of
MIFEGYNE.

Occasionally, the expulsion may take place before your next
appointment for the prostaglandin intake. Nevertheless, complete
expulsion must be verified and you must return to the centre for that
control.

o

2. You must then return to the hospital or clinic 2 days later to be given
the prostaglandin.

After you are given the prostaglandin, you should rest at the
hospital/clinic for about 3 hours and you can then go home. You will
receive, if it is relevant, a prescription for a contraceptive method.

The products of conception will be expelled during the hours when you
will be at the clinic or within the following days. Bleeding usually
persists until the follow-up visit.

3. Youwmnust return to the hospital/clinic for a mandatory follow-up visit 10
o014 days after intake of MIFEGYNE. Should your pregnancy be still
continuing or the expulsion be incomplete, an appropriate treatment
will be prescribed.
Therefore, you should not travel far away form the prescribing centre
until the procedure is completed.
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b)

MIF 003306

Obviously, if there is any cause for concern, you can either contact the
hospital or return to the hospital or centre prior to the appointment
time. You will be given a phone number to call in case of concern or
emergency.

- For softening of the cervix uteri before surgical termination of pregnancy:

As a practical gﬁid‘;:_

1.

The treatment will consist of intake of one MIFEGYNE tablet

by mouth, at the clinic in the presence of the doctor or the nurse.

After administration of MIFEGYNE, you may go home with an
appointment 36 to 48 hours later for the surgical procedure.

Your doctor will explain this to you.

You may experience vaginal bleeding after MIFEGYNE intake, before
surgery. In rare instances, an expulsion may take place before the
surgical procedure. You must return to the clinic to check that
expulsion is complete.

You will be given a phone number to reach in case of emergency
(or for medical support).

You must return to the clinic/hospital for the surgical procedure. After
the surgery, you should stay and rest at the centre a few hours. You
may then go home with, if relevant, a prescription for a contraceptive
method.

For_termination of pregnancy for medical reasons:

3 tablets of MIFEGYNE in a single dose in the presence of the doctor or
the nurse or midwife,

you will be given an appointment to return to the hospital 36 to 48
hours (2 days) later to be given a prostaglandin which administration
may be repeated until the termination has been completed.

For labor induction lad

3 tablets of MIFEGYNE daily for 2 consecutive days.

MODE-AND ROUTE OF ADMINISTRATION

Oral route.

FREQUENCY AND TIME OF ADMINISTRATION OF THE MEDICATION

According to the medical prescription.



d) DURATION OF TREATMENT

MIFEGYNE is administered in a single dose (see above) but in the case of
labor induction to expel a dead fetus, where the treatment is usually
prescribed for.2 consecutive days.

e) WHAT TO DO IN CASE YOU TAKE TOO MANY TABLETS

According to the conditions of administration, an overdosage is very
unlikely. However, any suggestion of acute intoxication requires treatment
in a specialised environment.

f) WHAT TO DO IN CASE ONE OR SEVERAL DOSES HAVE BEEN MISSED

g) AFTER-EFFECTS WHEN MIFEGYNE IS ST OPPEDA

None.

4. POSSIBLE SIDE-EFFECTS | -

4

AS WITH ANY MEDICATION, MIFEGYNE MAY, IN SOME PEOPLE, INDUCE
ADVERSE REACTIONS. -

- Heavy bleeding occurs in about 5% of the cases and may require
hemostatic curettage in about 1% of the women.

.

— Uterine contractions which are often painful, occur frequently:
in 10 to 45% of the cases they occur in the hours following prostaglandin
intake (The clinic will be able to give you appropriate pain killers).

—~ During therapeutic termination of pregnancy for medical reasons, rare
cases of uterine rupture have been reported after prostagladin intake.

The reports occurred particularly in multiparous women or in women with a
cesarean section scar.

- Gastrointestinal side-effects such as nausea, vomiting, diarrhea are
common after the prostaglandin administration.

— Rare cases of blood pressure decrease.
Other rare side-effects

— Allergy such as skin rash or urticaria, and other skin disorders. Headache,
dizziness, fever.
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IF YOU THINK YOU ARE REACTING BADLY IN ANY OF THESE OR ANY
OTHER WAYS TO YOUR MEDICINE, PLEASE TELL YOUR DOCTOR OR
PHARMACIST (NURSE) STRAIGHT AWAY.

5. STORING MIFEGYNE
You will not be asked to store your medicine.
- Do no; use the tablets after the expiry date stated on the box
- MIFEGYNE tablets must be stored at normal room temperature

- Do not use MIFEGYNE if you notice signs of damage to the box or
tablets '

6. DATE OF REVISION OF THE LEAF

July 1999.

APPEARS THIS 'WAY
ON ORIGINAL

1!'

-10-
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Appendix 4: European Summary of Product Characteristics, 6 July 1999, with cover letter
of approval under the Mutual Recognition Procedures of the European Union.

APPEARS THIS WAY
ON ORIGINAL

"
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“J)A°G E N C E &)
* FRANGAISE DE SECURITE SANITAIRE DES -

% PRODUITS o SANTE

DIRECTION DE_L'EVALUAT!ON .
European Procedures Unit Saint-Denis, 0 & JIL 1399

Tel: 33155873298
Fax:33 1 55873292

To:  Dr Christa Wirthumer Hoche (Austria)
Mrs Natecha Grenier (Belgiurn)
Mrs Birgitte Kristeasen (Deamark)
Dr Birks Lehman (Germaany)
: Mrs Sinikka Lauer (Finland)
Mes ).Youki / V. Revithi (Greece)
Mrs J. Genoux-Hames (Luxemburg)
Mrs Truus Janse-dc Hoog (Netherlands)
Dr Emili Esteve (Spain)

Cc: ' Mrs Ssbine Haubenreisser (EMEA)
Cc:  Mrs C. Basset - Exelgyn
Fax:01 53 57 3740
From : Dr Solange Rohou .
Pharmaceutical assessors : Mrs Claire Clémcncxn / Mrs Anne Chardon >
Clinical assessor: Dt Lise Duranteau *

Re: MIFEGYNE 200mg, tablet
Mutual Recognition Procedure No.: FR/H/ 137/01

Dear colleagues,

For the above mentioned procedure, France as RMS, has received final commeats from all
Concerned Member States. Thesc commeats huvebeenmcluded in the updated SPC here within
coclosed.

The 90-day period ended on July S, 1999. Consequently, the procedure FRIH/!JWOI is now
considered as positively ended except in Luxemburg where the application has been mthdrawn

Concerned Member States are now asked to grant nationally the marketing authorisation within
30.days, subject to the receipt of the translations ia national languages of the final version of the
SPC. -

Thank you-f:r your kind co-operation
Best regards,
- AGENCE

PR(““ ..-C
143147, ¢ .. JaFance
——— 83285 SAINT-DENIS CEDEX

Dr Solange Rohou
Mutua] Recognition Procedures

1437147, Coulcvare Anatole Feance -'2322S Saint-Denis Cocer - TéL 1 01.55.8730.00
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4.1

SUMMARY OF PRODUCT CHARACTERISTICS

NAME OF THE MEDICINAL PRODUCT
MIFEGYNE® 200 mg tablet

QUALITATIVE AND QUANTITATIVE COMPOSITION
Each tablet contains 200-mg mifepristone.
PHARMACEUTICAL FORM

Tat;let.

Light yellow, cylindrical, biconvex tablets marked “167 B* on one side.

CLINICAL PARTICULARS

For termination of pregnancy, MIFEGYNE® and the prostaglandin can.only be
prescribed and administered in accordance with the countries laws and regulations. |

As a consequence, they can only be prescribed by a medical doctor and in public or
private hospital or centre (having approval to undertake termination of pregnanc§).
The product will be administered in the presence of the medical practitioner or of a
delegated health professional. -

If required by the afore mentioned laws and regulations, the patient should sign a
letter of informed consent to certify that she has been fully informed about the method
and its risks.

-

This timing of the first visit should take into account the requirement of some countries
for a period of reflection prior to the abortion procedure.

Therapeutic indications
1- Medical termination of developing intra-uterine pregnancy.
|n sequential use with a prostaglandin analogue, up to 49 days of amenorrhea.

2- Softening and dilatation of the cervix uteri prior to surgical termination of
pregnancy during the first trimester.

3- Preparation for the action of prostaglandin analogues in the termination of
pregnancy for medical reasons (beyond the first trimester).

4- Labour induction in foetal death in utero.
In patients where prostaglandin or oxytocin cannot be used.

Final SmPC, 8 July 1999 -1-
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4.2

4.3

Posology and Method of Administration
1- Medical termination of developing intra-uterine pregnancy

The method of»administration will be as follows:

" 600 mg of mifepristone (i.e. 3 tablets of 200 mg each) is taken in a single oral dose,
followed by 36 to 48 hours later, the administration of a prostaglandin analogue;
misoprostol 400 pg orally, or gemeprost 1 mg per vaginum.

2- So.ft“ening and dilatation of the cervix uteri prior to surgical termination of
pregnancy during the first trimester

200 mg of mifepristone (one tablet), followed 36 to 48 hours later (but not beyond)
. by surgical termination of pregnancy.

3- ' Preparation for the action of prostaglandin analogues in the termination of
pregnancy for medical reasons

600 mg of mifepristone (i.e. 3 tablets of 200 mg each) taken in a single oral dose,
36 to 48 hours prior to scheduled prostaglandin administration which will be
repeated as often as indicated. '

4- Labour induction in foetal death in utero ' .

600 mg of mifepristone (e.g. 3 tablets of 200 mg each) in a single oral daily dotsfe,
for two consecutive days.

Labour should be induced by the usual methods if it has not started within
72 hours following the first administration of mifepristone.

Contra-indications

This product SHOULD NEVER be prescribed in the following situations.
In all indications

- chronic adrenal failure
- known allergy to mifepristone or to any component of the product

- severe asthma uncontrolled by therapy

In the indication; medical termination of developing intra-uterine pregnancy

- pregnancy not confirmed by ultrasound scan or biological tests
- pregnancy of 50 days' amenorrhea and beyond

- suspected extra-uterine pregnancy

- contra-indication to the prostaglandin analogue selected

Final SmPC, 6 July 1999 -2-
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In_the indication: softening and_dilatation of the cervix uteri prior to surgical
termination of preqgna

- pregnancy not confirmed by ultrasound scan or biological test
- pregnancy of 84 days of amenorrhea and beyond (according to legal requirements)
- suspected extra-uterine pregnancy

Preparation for the action of prostaglandin analogues in the termination of
pregnancy for medical reasons (beyond the first trimester) '

- contra-indications to the prostaglandin analogue selected

Labour induction in foetal death in utero

Should prostaglandin combination be required, refer to contra- indications to the
prostaglandin analogue selected.

4.4 Special warnings and special precautions for use
Warnings :
*
In the absence of specific studies, MIFEGYNE® is not recommended in patients
with:
- Renal failure
- Hepatic failure .
- Malinutrition -
1- Maedical termination of developing intra-uterine pregnancy
This method requires an active involvement of the woman who should be informed
of the method's requirements:
- the necessity to combine treatment with prostaglandin to be administered at a
second visit,
- the need for a control visit (3¢ visit) within 10 to 14 days after MIFEGYNE's
intake_in order to check for complete expulsion,
- The pPossible failure of the method, leading to a pregnancy termmatuon by
‘another method.
In the case of a pregnancy occurring with an intra-uterine device in situ, this
device must be removed before administration of MIFEGYNE®.
The expulsion may take place before prostaglandin administration (in about
3% of cases). This does not preclude the control visit in order to check for the
complete expulsion and the uterine vacuity.
Final SmPC, 6 July 1999 -3-
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KisKS related to the metnoc

Failures

The non-negligible risk of failure, which occurs in 1.3 to 7.5 % of the cases,
makes the control visit mandatory in order to check that the expulsion is
completed.

B_ls_e_d_ing

" The patient must be informed of the occurrence of prolonged vaginal

bleeding (up to 12 days after MIFEGYNE® intake) which may be heavy.
Bleeding occurs in almost all cases and is not in anyway a proof of complete
expulsion.

The patient should be informed not to travel far away from the prescribing
centre as long as complete expulsion has not been recorded. She will
receive precise instructions as to whom she should contact and where to go,
in the event of any problems emerging, particularly in the case of very heavy
vaginal bleeding.

A follow-up visit must take place within a period of 10 to 14 days after
administration of MIFEGYNE® to verify by the appropriate means (clinical
examination, ultrasound scan, and Beta-HCG measurement) that expulsion
has been completed and that vaginal bleeding has stopped. In casejof
persistent bleeding (even light) beyond the control visit, its disappearange
should be checked within a few days.

If an ongoing pregnancy is suspected, a further ultrasound scan may be
required to evaluate its viability.

Persistence of vaginal bleeding at this point could signify incomplete
abortion, or an unnoticed extra-uterine pregnancy, and appropriate
treatment should be considered.

In the event of an ongoing pregnancy diagnosed after the control visit,
termination by another method will be proposed to the woman.

Since heavy bleeding requiring hemostatic curettage occurs in 0 to 1.4% of
the cases during the medical method of pregnancy termination, special care
should be given to patients with hemostatic disorders with
hypocoagulability, or with anemia. The decision to use the medical or the
surgical method should be decided with specialised consultants according
te-the type of hemostatic discrder and the level of anaemia.

Final SmPC, 6 July 1999 -4-
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—

Softening and dilatation of the cervix uteri prior to surgical pregnancy
termination

For the full efficacy of therapy, the use of MIFEGYNE® must be followed,
36 to 48 hours later and not beyond, by surgical termination.

- o Risks relat h h

- Bleeding |

_ The woman will be informed of the risk of vaginal bleeding which may be

"~ heavy, following MIFEGYNE's intake. She should be informed of the risk of
abortion prior to surgery (although minimal): she will be informed on where
to go in order to check for the completeness of expulsion, or in any case of
emergency.

- Other risks

They are those of the surgical procedure.

3-in all instances

The use of MIFEGYNE® requires rhesus determination and hence the prevention
of rhesus allo-immunisation as well as other general measures taken usually during
any termination of pregnancy. .
During clinical trials, pregnancies occurred between embryo expulsion and ﬂﬁe
resumption of menses. '-

To avoid potential exposure of a subsequent pregnancy to mifepristone, it-is
recommended that conception be avoided during the next menstrual cycle.
Reliable contraceptive precautions should therefore commence as early as
possible after mifepristone administration.

Precautions for use

1-

in all instances

in case of suspected acute adrenal failure, dexamethasone administration is
recommended. 1 mg of dexamethasone antagonises a dose of 400 mg of
mifepristone.

Due to the antiglucocorticoid activity of mifepristone, the efficacy of long-term

~ corticosteroid therapy, including inhaled corticosteroids in asthmatic patients, may

be decreased during the 3 to 4 days following MIFEGYNE's intake. Therapy should
be adjusted.

A decrgase of the efficacy of the method can theoretically occur due to the
antiprostaglandin properties of non-steroidal anti-inflammatory drugs (NSAIDs)
including aspirin (acetyl salicylic acid). Use preferably non-NSAl analgesics.

Medical termination of developing intra-uterine pregnancy

Rare serious cardiovascular accidents have been reported following the intra
muscular administration of the prostaglandin analogue sulprostone (withdrawn in
1992). No such cases have been reported since analogues of PGE, (gemeprost or
misoprostol) have been used. For these reasons and as a special precautionary
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4.5

4.6

measure, the medical method is not recommended for use in women ov<r 35 years
of age and who smoke more than 10 cigarettes a day.

‘Method of prostaglandin administration

. During intake and for three hours following the intake, the patients should be
. monitored in the treatment centre, which must be equipped with the appropriate
equipment. '

3- for. the sequential use of MIFEGYNE® - Prostaglandin, whatever the
indication

The precautions related to the prostaglandin used should be followed where
relevant.

Interaction with other medicinal products and other forms of interactions

No studies to investigate possible interactions between mifepristone and other drugs
have been carried out. '

Pregnancy and lactation

In animals (see section 5.3 Pre-clinical safety data), the abortifacient effect of
mifepristone precludes the proper assessment of any teratogenic effect of *the
molecule. -

With subabortive doses, isolated cases of malformations observed in rabbits, but not in
rats or mice were too few to be considered significant, or attributable to mifepristone.

In humans, the few reported cases of malformations do not allow a causality
assessment for mifepristone alone or associated to prostaglandin. .Therefore, data is
too limited to determine whether the molecule is a human teratogen.

Consequently:

- Women shouid be informed, that due to the risk of failure of the medical method of
pregnancy termination and to the unknown risk to the foetus, the control visit is
mandatory (see Section 4.4 special warnings and special precautions for use).

- Should a failure of the method be diagnosed at the control visit (viable ongoing
pregnancy), and should the patient still agree, pregnancy termination should be
completed by another method.

- Should the patient wish to continue with her pregnancy, the available data is too
limited 40 justify a systematic termination of an exposed pregnancy. In that event, a
careful Ultra-sonographic monitoring of the pregnancy will be established.

Lactation

Mifepristone is a lipophilic compound and may theoretically be excreted in the
mother's breast milk. However, no data is available. Consequently, mifepristone use
should be avoided during breast-feeding.

Final SmPC, 6 July 1999 -6-
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4.7 Effects on ability to drive and to use machines
Not known.
4.8 Undesirable effects
Most fr ntly r ndesirabl
e Urogenital
- Bleeding
Heavy bleeding occurs in about 5% of the cases and may require hemostatic
curettage in up to 1.4% of the cases. '
- Very common uterine contractions or cramping (10 to 45%) in the hours following
.  prostaglandin intake.
- During induction of second trimester termination of pregnancy or labour
" induction for foetal death in utero during the third trimester, uterine rupture has
been uncommonly reported after prostaglandin intake. The reports occurred
particularly in multiparous women or in women with a caesarean section scar.
o Gastrointestinal
- Cramping, light or moderate.
- Nausea, vomiting. :
e Undesirable effects related to prostaglandin use: nausea, vomiting or diarrhoea, and
rarely hypotension (0.25%)
Other undesir
o Hypersensitivity and skin .
- Hypersensitivity: skin rashes uncommon (0.2%), single cases of urticaria.
- Single cases of erythroderma, erythema nodosum, epidermal necrolysis have also
been reported.
e Other systems
Rare cases of headaches, malaise, vagal symptoms (hot flushes, dizziness, chills have
been reported) and fever.
4.9 Overdose
After extendive clinical use, no reports of acute intoxication have been reported.
In the event of accidental massive ingestion, signs of adrenal failure might occur. Signs
of acute intoxication may require specialist treatment including the administration of
dexamethasone.
Final SmPC, 6 July 1999 -7-
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5.1

PHARMACOLOGICAL PROPERTIES
Pharmacodynamic properties

OTHER SEX HORMONE AND MODULATOR OF THE REPRODUCTIVE FUNCTION/
ANTIPRO?ESTOGEN ( GO3 X B01: Urogenital System and Sex Hormones).

Mifepristone is a.synthetic steroid with an antiprogestational action as a result of
competition with progesterone at the progesterone receptors.

At doses ranging from 3 to 10 mg/kg orally, it inhibits the action of endogenous or
exogenous progesterone in different animal species (rat, mouse, rabbit and monkey).
This action is manifested in the form of pregnancy termination in rodents.

In.women at doses of greater than or equal to 1mg/kg, mifepristone antagonises the
endometrial and myometrial effects of progesterone. During pregnancy it sensitises
the myometrium to the contraction- inducing action of prostaglandin. During the first
trimester, pre-treatment with mifepristone allows the dilatation and opening of the
cervix uteri. While clinical data have demonstrated that mifepristone facilitates
dilatation of the cervix, no data are available to indicate that this results in a lowering of
the rate of early or late complications to the dilatation procedure.

In the event of an early termination of pregnancy, the combination of a prostaglandin
analogue used in a sequential regimen after mifepristone leads to an increase in the
success rate to about 95 per cent of the cases and accelerates the expulsion of the
conceptus. z

In cliriical trials, according to the prostaglandin used and the time of application, the
results vary slightly.

The success rate is up to 95.7% when misoprostol is used orally up to 49 days of
amenorrhea, and with gemeprost applied vaginally, it reaches 98.7% up to 49 days of
amenorrhea and 94.8% up to 63 days of amenorrhea. “

According to the clinical trials and to the type of prostaglandin used, the failure rate
varies. Failures occur in 1.3 to 7.5% of the cases receiving sequentially MIFEGYNE®
followed by a prostaglandin analog, of which: :

- C to 1.5% of ongoing pregnancies
- 1.3 to 4.6% of partial abortion, with incomplete expulsion
- 0 to 1.4% of hemostatic curettage

Combinations -of mifepristone with other prostaglandin analogues have not been
studied. .-

>
During the termination of pregnancy for medical reasons beyond the first trimester,
mifepristone administered at a 600-mg dose, 36 to 48 hours prior to the first
administration of prostaglandins, reduces the induction-abortion interval, and also
Jecreases the prostaglandin doses required for the expulsion.

When used for labour induction of foetal death in utero, mifepristone alone induces
expulsion in about 60% of cases within 72 hours following the first intake. In that event,
the administration of prostaglandin or ocytocics would not be required.
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5.2

5.3

Mifepristone binds to the glucocorticoid receptor. It doesn't bind to mineralocorticoid
receptors; therefore, the risk of acute adrenal failure during mifepristone intake is
negligible. In animals at doses of 10 to 25 mg/kg it inhibits the action of
dexamethasone. In man the antiglucocorticoid action is manifested at a dose equal to

or greater than 4.5 mg/kg by a compensatory elevation of ACTH and cortisol.

Mifepristone has a weak anti-androgenic action which only appears in animals during
prolonged administration of very high doses. '

Phafmacokinetic properties

After oral administration of a single dose of 600 mg mifepristone is rapidly absorbed.
The peak concentration of 1.98 mg/l is reached after 1.30 hours (means of 10 subjects).

“There is a non-linear dose response. After a distribution phase, elimination is at first
slow, the concentration decreasing by a half between about 12 and 72 hours, and then
more rapid, giving an elimination half-life of 18 hours. With radio receptor assay
techniques, the terminal half-life is of up to 90 hours, including all metabolites of
mifepristone able to bind to progesterone receptors.

After administration of low doses of mifepristone (20 mg orally or intravenously), the
absolute bioavailability is 69%. '

In plasma mifepristone is 98% bound to plasma proteins: albumin and -prindipally
alpha-1-acid glycoprotein (AAG), to which binding is saturable. Due to this spcific
binding, volume of distribution and plasma clearance of mifepristone are inversely
proportional to the plasma concentration of AAG. .
N-Demethylation and terminal hydroxylation of the 17-propynyl chain are primary
metabolic pathways of hepatic oxidative metabolism.

Mifepristone is mainly excreted in faeces. After administration of a 400 mg labelled
dose, 10% of the total radioactivity is eliminated in the urine and 90% in the faeces.

Preclinical safety data

In toxicological studies in rats and monkeys up to a duration of 6 months, ‘mifepristone
produced effects related to its antihormonal (antiprogesterone, antiglucocorticoid and
antiandrogenic) activity.

In reproduction toxicology studies, mifepristone acts as a potent abortifacient. No
teratogenic effect of mifepristone was observed in rats and mice surviving foetal
exposure. In rabbits surviving foetal exposure, however, isolated cases of severe
abnormalfties occurred (cranial vault, brain and spinal cord). The number of foetal
anomalies was not statistically significant and no dose-effect was observed. In
monkeys, the number of foetuses surviving the abortifacient action of mifepristone was
insufficient for a conclusive assessment.

Final SmPC, 6 July 1999 -9.
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é. PHARMACEUTICAL PARTICULARS
6.1 List of excipients
Colloidal silica anhydrous, maize starch, povidone, magnesium
microcrystalline cellulose.
6.2 Incompatibilities
Not applicable.
6.3 Shelf-life
"3 years.
6.4 Special precautions for storage
None.
6.5 Nature and contents of container
3 tablets in blister (PVC / Aluminium).
6.6 Instructions for use and handling
Not applicable.
7. MARKETING AUTHORISATION HOLDER
EXELGYN ol
6, rue Christophe Colomb
75008 PARIS
France
8. MARKETING AUTHORISATION NUMBER
9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION
10. DATE OF REVISION OF THE TEXT
Final SmPC, 6 July 1999 -10-
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Appendix 5: Copies of box labeling for France and the United Kingdom
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Box Labeling for France
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Box Labeling for United Kingdom
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Mifepristone
NDA No. 20-687

GENERIC DRUG ENFORCEMENT ACT OF 1992
CERTIFICATION STATEMENT

The Population Council hereby certifies that it did not and will not knowingly use in any
capacity the services of any person debarred under subsections (a) or (b) of section
306 of the Federal Food, Drug, and Cosmetic Act in connection with NDA 20-687 for
Mifepristone. ‘

Signed: d‘v ‘&gg"" Date: /S a{/‘f"r ﬁﬁé

Ann Robbins, Ph.D.
Scientist
The Population Council

H‘
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ORUG STUDIES IN PEDIMTRIC PATIENTS
(To be coupleted for all NME's recommended ror approval)

NDA 2 40 -6 dF Tradc (generic) names p1. ep-’\':?{—"‘(

Check any of the following that apply and explain, as necessary, on the next
page:

— 4« A proposed claim in the drart labeling is directeu towarc a speciric
pediatric illness. The application contains adequate and well-
controlled studies in pediatric patients to support that claim.

2. The draft labeling includes pediatric dosing information that is not
baset on acdequate and weli-controiled stuaies in cnilaren. Tne
application contains a request under z1 CFR 210.58 or 3l4.lz6(c) for
waiver of the requirement at 21 (FR 20l. 57(1') for AAWC studies in

chilaren.

a. The application contains data showing :nat the-course of the
. dissase and the effects of the darug are surriciently similar
in adults ang cnilaren to permit extrapolation of the cata .
from adults to children. The waiver request should be =
granteg ang a statament to tnat erfect is incluced in the

action letter.

b. The information included in the application coes not

aceqQuately support the waiver request. Tne request shoutld
not be granted and a statement to that erfect is inciucec in

the action letter., (Complate #3 or #4 Delow as apgropriate.)

3. Pediatric stuaies (e.g., gose-f'inding, ﬁnfamacoxineuc, aaverss
reaction, acequate and well-controlled ror safety and efricacy) snoulo

be gone after approval. The drug proauct has some potential for use
in chiloren, but there is no reason to expect early wigespreac
pediatric use (because, rfor example, alternative urugs are available
or the condition is uncommon in cnilaren).

~ a. The applicant has committea to doing sucn studies as will pe
required.

(1) Stuaies are ongeing.
(2) Protocols have been suomitted ana approved.
(3; Protocols have been submitted anc are unaer

'. '.'evmo
* (&) If no protocol nas been suomittea, on the next
e page explain tne status of aiscussions.

0. If the sponsor is not willing to Go peaiatric stuaies,
attach copies of FOA's written reguest that' such stuoius de
gone ana of the sponsor's written response to that request.

\/a. Pediatric stuaies do not need to be encouragea bDecause the arug
proouct nas little potential for use in chilaren.

MIF 003327
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Page 2z -- Urug Studies in Pediatric Patients

5. If none-of the adove apply, expiain.

Explain, as necessary, the foregoing items:

1Lt

-
-
-

/S/

S)',g‘nat.ure or Preparer

cc: Orig NDA
HWO=-__ /0iv File
NUA Action Package
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US Patent No.: 4,301,146
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The Population Council 1230 York avenue

New York. New York 10021
C~nuter for Cable Popbiomed. New York

: ) Facsimile (212) 327-7678
sedical Research Telephone (212) 327-8731
: Telex: 238274 POBI UR

To Whom It May Concern:

The undersigned declares that Patent No. 4,301,146 covers the formulation,
composition, and/or method of ugof Mifepristone [trade name undertermined].
This product is the subject of this application for which approval is being
sought.

Signed on: October 3, 1995
for The Population Council

C QW Jay @n b MO
C. Wayne Bardin, MD.  °
Vice President

APPEARS THIS WAY
ON ORIGINAL
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($4] STABILIZATION OF 16-OXYGENATED
PROSTANOIC ACID DERIVATIVES

(75] Inventor: Dilip R. Samvordeker, Elk Grove
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[73] Assigpe= G, D. Saris & Co., Skokie, L
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57 ABSTRACT

A stable solid dosage form of the compound tme-
thyl(7-{a)-bydrozy-2-8-(4(RS)4-bydraxy-¢-methyi-
trans-l-octen-1-yI)-oxycyciopent-1a-yijbeptanoate,
said solid domage form comprising from about 50 to
Mmmdammmmm
of hydroxypropyimethryl cellulose aod
pdmlpmhdnnpcpndudm
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1 2
suitable solvent (3) addi solution

STABILIZATION OF 160XYGENATED polymer solution; (4) :"‘u;in:h:o:';‘on about r wth§
PROSTANOIC ACID DERIVATIVES bours, preferably for about 2 1o ¢ hours at room emper-
U.S. Pac. No. 1.965.143 discloses () methyl 0@} 3 clociad o (b pros cabacg o wey s
bydroxy-2-8<4(RS)4-bydroxy-4-methyktrans-l-octen- cellulose, maanitol and lactose; (6) flash evaporating the
I-yl)-oxycyd”@"'“‘ﬂM“ﬂP“h' A potent aat-  golveny; (7) blow-drying the residue aoder a pitrogen
secretory agent A related and-secretary agest, (+)  atmasphere and theresfer drying the 5.6 dispersion in
methyl-7-{3(a)-hydroxy-2-8{4-(RS)4-hydroxy-4- vacuo, at temperatures of from ‘sbost 30° w #0° C.
metbyl-trans-1-octen- |-yljoxycylopeat-)-yi}-1-hepid- 10 preferably from about 2 1o 4 bours; subsequently grind.
cis-encate is disclosed in commonly assigned, copend- ing and sieving the solid dispersiom; and thereafter stor-

ing U.S. Patent Applicaton US. Ser. No. 06/098290 $
filed Nov. 28, 1979. ) ing at temperatures of from about +5° C. w0 30° C,

While the above compounds are potent ant-secretory F;'fhno{ld eap:?'&raﬁwﬁ m'; be
agents, they are difficult 16 formulate because of their 13 Blled in capsules with or without additional excipients,
physical state as viscous liquids and their instability. or can be compressed into tablets ia the usual manner.
'l‘fblehpmt invention provides stabilized compositions Suitable solvents for Compounds | and I include, but
of the above anti-secretory ageats. are 8ot limited 10 ethanol 200 prool, ethanol JA grade,

Tbe compounds are promagiandin E-type com- ethanol U.S.P. and dichioromethane, AR. grade. The

- 90385A: 06305B and 32302W. Stabdilizatioa of the in- Suitable sot for the - inclode ethanal

sast compounds has not previously been reported. - Mmm‘pu?mwmmg:
SUMMARY . ' ”:-:hngummﬂmddmthm

] The present invention provides improved composi- $ i

. tions of T ang p I0-Dia) Thhﬂovumbwm:hm

bydroxy-2-8<(4RS)4-hydroxy-4-methyj-trans-1-octen-

l-yl);:ylgc_lﬁp;n;-la-yf]h;p;(mﬁn ed | : EXAMPLE 1

Zmethyi(7{3(a)-hydroxy-2-8(4-(RS)4-bydroxy<4- 30 Preparation of Stabilized Solid Dispersioa

:mhyl-ml-omm)oxyeydmla-yl}l@ o ws;hd of ()
‘e.pu-ds-.aoa_u(m.' compositions eonprnt s sta- 10 ydroxy- 4(RS)-4-hydroxy-4-methyl-trans-

bilized solid dispersion of 3 therapeutically effective mcl).-:anl-ymydmblc-ylhm

amount of Compound I or Il in a suitable polymer -
ther alone or with fillers such as microerystaliine cellu- 3§ (C“WD“IIW"‘.]M

lose, mannitol and Iactose. (1:500 ratio)
The compounds are represented by Formulas | and Compound | (210 mg) was dissolved in 130 ml of
1L, respectively: . >y Form dichloromethans and added to s solution of
propyimethyl cellulose (HPMC) (100 g) in 1000 mi of
o . 1 40 dichioromethane. The combined solutions were stirred
] for 1 hour at room temperature, aftar which the solvent
(Cnco0oaH; was flash evaporaed and the residoe drisd under nitres
=) l'll (i:-l, ppmuhmmzmmazrcm
p dispersion was then ground, sieved 8 40 mesh
HO' c-:—aqrg‘am.ah 43 screes snd stored.
: : : g EXAMPLE 2
(CRCHECUCHRCOOCH) Following the niethod of Example L, a soiid disper-
(=) l'l fll: uammzmwmww:
HO" = CHy==CICH)ICH: 90 loss in a 1:100 ratio was prepared mg
c-: on ’ Compound 1 and 150 g of hydroxypropyimethyl cellu-

The compasitions are gemerally prepared ssing a  ethanol. Hydroxypropyimethyl cellulose was dissolved
solvent stripping method. in 0.9 L of absolute ethanol. The two were mixed and

DETAILED DESCRIPTION OF PREFERRED 35 Proccsed &5 described eastier.
EMBODIMENTS - EXAMPLE 3

The improved compositions of this invention are A solid dispersion of Campouad 1 and hydroxypro-
solid dosage forms of Compounds,! and 2 comprising  pylmethyl callulose, 1:50 ratio to 1:150 wes
diug and hydroxypropyimethyl celluloss or polyviayl & from 100-200 mg of Compouad 1 and 10-15 g of by~
:’yﬂolidonehnﬁadfrm:bou”blboumm droxypropylmethyl celluiose, wsing dichloromethane.

said polymer per part of dreg :

The solid dispersions of the present invention are EXAMPLE 4

prepared by; (1) dissolving the ami-secretory agent A solid dispersion of Compound 1. hydrozypropyi--

(Compound | or 2) in an appropriate volume of a suit- 43 methyl celluiose and mannitol 1:250: 749 was prepared
able solvent: (2) dissolving a polymer selected from the  following the method of Example 1 from 400 mg of
gToup consisting of hydrozypropylmethyl cellulose or  Compound 1, 100 g of hydroxypropyimethyl eellnlqse
polvvinyipyrrolidone in an appropriste volume of a  and 299.6 g of mannitol, adding the mannitol after mix-

MIF 003332



4,301,146

3
ing solution of Carnpound 1in 100 m! and bydroxypro-
pylmethy! cellulose in 2 liters of dichioromethane.

EXAMPLE §

A solid dispersion coataining 20 mg of Compousd 1, §

$ g of hydroxypropyimethyl cellulose and 14.98 g of
Avicel PH101 microcrystalline celluiose (1:250: 749)
was prepared by the method of Example 4, using di-
chloromethane (300 ml) as the solvent

EXAMPLE 6

A solid dispersion containing 20 mg of Compound 1,
5 g of hydroxypropyimethyl cellulose and 14.98 g.of
maanitol (1:250: 749) was prepared by the method of
Example 4 using dichloromethane 23 the solvent. 15

4
EXAMPLE 7

The scability the solid dispersions of Example 1, 2 and

3 was determined at 3° C., 40° C. over a 1226 week
pericd by incubating samples. The resuls are samma-
rized in Table ! (Example 1), Table T (Example 2) and
Table Il (Example 3) for a predetermined period at
eaxch 1. ugerature and thereafter assaying the samples
by bigh pressure liquid chromatography for Compound
L. All analysis was done using a Waters Associate Liq-
uid Chromatograph equipped with Model 6000A
Pump, V6K lnjector and Model 450 Variable Wave-
length Detector set at VV, 20S mm at LICGAUFS sad a
chart speed of | cm 1 min. Analysis was achieved stiliz-
ing-3 Parusil 10/25 ODS 25 cnx 4.6 uan ID column
(Whatmnan, Incorporated). eluted with acetonitrile at a
flow rate of 2.0 mi/minute.

TABLE1
Stability Datz on Compound | sioas and
i3 HPMC Dispersios
A Conpoend | dons (Unstabilond)
.7 % Pouncy (Exncios + HPLC Amay)®
Swrgs . Tme in Waks
Pericd o 1 T 3 4 6 3 1n n
* Sworege . ,
Teaxponturst 55°C = 707 M40 Mé U2 = = o= o
WE = = = = 10 - 50 KIS
WE = = = = = Ph = 1B o~
ST C s - e = = = ] &1
2 wis)
—R Comsound | HPMC Dipparsics _
: % Poiwury (Esaragtisn + NPLC Aswy)®
Seorage Tioe in Vel
Peried e 1 2 3 &4 & 3 B W
Seerage
Topenmre SFC - W 199 .81 % B U = =
WE = = = - NN - N6 DI B3
WE = = w o = 0 « N9 B2
T C %Mo - . = = - RS W2
Q whs)
*Avernge of dupliame suvys/puine,
TABLE 2
A Solid Sme Stability of Compomd 1: MPMC (1300)
% SC293X Ransining
Ting (Wenia)
Condiien O 11 3 & @ ] r ] »
.o . »C KD NS $.6 U N0
s ssrc W « %% N2 N2 "o =nw
-7 .. wc W = = N2 - NV - NN W
we 0 = = = "N nag ms Wy
Fc 00 = = - W1 WA WA
- & Sakid Swiiley of Compoend L HIPMC (KD
hd ispersi with
= - % SC-2933) Remsising
Time (Woeky)
Conditian 0 1 1 ] ] ] ] n M
o 0 9 - N
s C 00 -— 12 = = A - 0463
we W = = - = - s - wms
+FC - = e = = .= W WIS KA1
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5 _
TABLE 1l

Soiid Scase Siability of Compownd 1: HPMC Diapersioss (Cotigparision of Componad 1:
HPMC Racics 1:50. 1:100, 1:130)

I
r

o C
RATIO

s
RATIO -

TIME (Weeks)

150 ):000 450 ' 0 LIOD 1:450 1:30° 100 LSO 90 1000  1:030

10040 7725 N = = o= =
8597 1536 M09S 723 7. -
2036 WY — o= =
- . 9% NG NS -~

134 — ne
< 96 W4T LTT

oo e ~N-

EXAMPLE 8 -
. The suability of the solid dispersions of Example 4, 5
and 6 were determilned ander various conditions. The

resnits (% of Compound | extractad) are st forth in 0

- No. 2 gelatin capsales were filled with 314 mg of the
blended mixture. Each capwule contained 106.9 ug of

EXAMPLE 11

TABLE IV. . L
TABLEIV. .. - md‘l‘m
Efes: of Escivioncs on Sabdiey of 25,000 Tablets each cootaining 200 mcg of ety
Compoand 1: HPMC So8d Daparsiess (<4} a)-hydroxy-2-8{4RS)-4-hydroxy-4-methyl-trans-
% Compound | o4 lwa-l-ylmwdml-lqlm?u were pre-
Esamos — Period "(,m"""c, y pared using a 1:100 solid dispersion of drug and hy-
T r draxy propyl methy] addluiose with the following imgre-
1 RT. micind 943 (100%) dients :
oc Bweais W17 0LIM%)
. RT. imitind 1L13 100%)
£E im meen, e =
s RT. inica) 1107 100%) grediens - Seabiy) doeime)
ss'C dwushs 1003 (1012%) Soli¢ Disparsice nLs w7
s C 8 waaln 1123 (0L4%) Micreerysailine sallulons,
[ RT. miial 1041 (100%) NE. (Avieal PHIC) FMC Comy ans 1159
s5°C Twesks SLI(RLIIN) "}s Sofiam giycolate march,US.P. 0 10
g‘_ C‘a :'-il ;:j%:; Hydropmated cumer ol 30 L0
ITC  weks R6ALUK) L 1m0s
s C 17 wesks 849 (:‘x;s:r’),
e ) week '“"m“ Tablets of varying domages of drug can be prepared
Zﬁ; :::: :_:,m_“)g,) 40 0 long as the domge per tablet of per dase sdrrinistered
e Swenizs T30 CRZR) is within the raage of from about S0 10 sbout 200 mcg
e Cwesis 2643 LOIN) per dase. -
I claime .
1 A stable solid dispersion of the compound Zme-
EXAMPLE 9 a3 thyl(7-{3(a)-bydroxy-2-A<(4(RS)-4-hrydroxy-4-metiryl-
Preparation of Filled Capsules - trins-i-octen-i-yl)-oxycyclopent-la-y

1.5 Grams of a solid dispersion of =mathyl(7-{3(a)-
bydroxy-2-8-(4(RS)4-h zans-1-octen

l-yl)oxocyciopent-1 W-’dpdvv'mylm . snid compoand.
- X -1a: 30 pyralidone of said .
: IA&m&IMMn

roiidone, containing 200 ug of drug per 100 mg of dis-
persion, ware blended with 15 g of lacwose
(DTG.USP. grade powder). The mizture was placed
on 2 ball mill for 10 minutes Thereafter. Number 2

said solid dispersion comprising from about 50 to about
mmdammmmmm
ng of calluiose sad polyviayl

filler selected from the group cousisting of microcrys-
talline celinlose, masnitol and lactose.
1Adspeuimofda’n3wbcu’nwnl@md

gelacn capsules were filled with an average of about gy aner er part of drug 8

Z%n;dthe_bladdnmwmhm”

4. A solid dispersion of claim 1 wherein sxid polywer
s caliniose. ’

tsined approximately 100 pg of drag,
' EXAMPLE. id dispersion of cleim 2 or 4 wherein sid
- 'm po:.y:u‘”:dlydmw;hl;aﬁﬂd
Preparation of Filled Caprules 0 e s microcymalne calllose.
To 43 gnams of Ed dispersion of =methyl(?- 6. a sclid dispersion of claim 2 or 4 whereia i
(Xa;-bydroxy-wo RS)- yi-trans-l- polymer is hmwhdtyl celluiose and said

* octen- l-yl)oxycyciopent- 1-yi}-1-bept-4-cis-cncate  and
bydroxypropytmetiryl cellulase, cosnining 200 pg of

filler is mannitml. L.
7. A solid dosage form of claim 1 or 2 wherein mid

drug per 100 mg of dispersion. was added 24.8 g of ¢S polymer is polyvin

anhydrows DTG laciose. The powders were mixed
muyforlbmulewkhammﬂpﬂle.md
sifted three Smes through a 30 cesh screen. Theraafter,

MIF 003334

yipyrrolidone.
;A”ﬁddhpaiuddin2q4vhqéa_aﬁ
polywispolyvinylmudadﬁllcsm
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9. A solid dispersion of claim 2 or 4 wherein nid
polymer is polyvinylpyrrolidone and mid fller is man-
nitol.

10. A stable solid .dosage form of .the compound
:aethyh@{)(c)—hydmxy-m).khmy.g
me -t yl-trans-1-octen-1-yDoxycyclopent-la-yijhept-4-
cis-enoate, said solid dosage form comprising from
about 50 to about 500 parts of a polymer selected from
the group consisting of hydroxypropyimethyl cellulose
sad polyvirylpyrrolidone per part of said compound.

1L A dosage form of clxim 10 additionally compris-
ing a filler selected from the group consisting of micro-
crysalline cellulose, mannitol and lactose.

12 A dosage form of claim 11 wherein.up to 1000
parss of filler per part of drug is employed.

13. A xlid dosage form of claim 10 wherein mid
polymer is bydroxypropyimethyl cellulose.

14. A solid dosage form of claim 11 or 13 wherein

s

13

o

8 4

15. A solid dosage form of claim 11 or 13 wherein

said polymer & hydroxypropylmethyi cellulose and said
{iler is mannitol

16. A solid dosage form of ciatm 10 or 11 wherein .

fid polymer is polyvinyipyrrolidone.
17. A wilid dosage form of claim 11 or 13 or wherein
‘said polymer is polyvinylpyrrolidone and said filler is
. . ihal _ .

18. A s0lid dosage form of claim 11 or 13 wherein
faid polymer is polyvinylpyrrolidone and szid filler is
mannitol.

19. A s0lid dosage form of clzim 11 or 13 whersin
said polymer is polyvinylpyrrolidone and said Allec is
lactose.

20. A wlid dosage form of claim 11 or 13 wherein
said polymer i hydroxypropylmethyl cellulose and said
filler is lactose.

21 A sofid donage form of claim 2 or 4 whersn said
polymer s bydroxypropylmethyl cellulose and said
filler is lactose. .

22. A solid dosage form of claim 2 or 4 wheren szid
polymer &s polyvinylpyrrolidine and said filler is lac-

said polymer is hydroxypropyimethyi cellulose asd said tose.

filler is microcrystalline ceflulose.

J
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The Population Council 1230 York Avenuc

New York. New York 10021

Center for : Cable Popbltzu;;d). ;l;;r ;{g;:
. Facsimile -
~medical Research - Telephone (212) 327-8731
_ Telex: 238274 POBI UR
To Whom It May Concem:

The undersigned declares that Patent No. 4,386,085 covers the formulation,
composition, and/or method of useof Mifepristone [trade name undertermined].
This product is the subject of this application for which approval is being
sought.

Signed on: October 3, 1995

fcfﬁ&”}ic“:%m , D -

C. Wayne Bafdin, MD. . H
Vice President .
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United States Patent g () 4,386,085
Teutsch et al. (45 MMay 31, 1983

(54] NOVEL STEROIDS ) Best Copy Available

o (75) Inventors: Jeaa G. Temtsch, Pantin; Cermain ki %
: Custerousse, Saint-Maurice; Danicl
Philihert, La Varenne Saint Hilaire

Roger Deraedt, Pavilions sous Bois,
ail of France
L d
[73] Assignee" -Roussell Uclal, Paris, France A
{21] AppL No.: 333,077 wherein R, is an organic radical of | to 18 carbon atoms
. cootaining at least one atom selected from the group

(2] Filed: Jaa. 8, 1582 comisting of nitrogen, phosphorous and silicon with the
30} Foreign Applicatioa Priocity Dsta atom immediately-sdjacent 0 the 1 1-carbos atom being

. carbon, Rz is a hydrocarbon of | to § carbon atoms, X
Jan. 9. 1981 [FR] Freace $1002712 5 selected (rom the group consisting of 2 pentagonal
and 3 hengolul ring optionally subsiituted and

(51] Int O3 ——— _ AGIN 45/00; AGIK 3l/56 =8
52} us.a 424/238; 424/241; °P°°"="m dm:‘::l 3 doubie bond, B u:d C together
424/243; 260/239.55 R; 260/239.55 G by Of 28 €poxy group. the C=A group

% at position ] is selected {from the group consisting of
260/239.5; 260/391.45; 260/239.5; 260/397.1 C=0, kotal,

[58) Field of Search 424/238; 260/239.55 R,
260/397.45, 239.55 C, 2395 /H /n u
4
* ’
(56} Referesces Gited < -c\ . _(\ )
DOCUMENTS . .
U.S. PATENT \ou : A,
4,147,695 199 Tewtsch e 222NV R .

4233 1171990 Tewtsch et ol e 260723955 R
233296 —C=NOH, —C==NOAIK snd =CHj AIKi, AIK; _

Primary Examiner—Elbert L. Roberts and AIKj are selected from the group coasisting of alkyl -

Attorney, Agent. or Firm—Hammood & Littell, of 1 to § carbon atoms and aralkyl of 7 to 15 carbon *

Weissenberger and Muserfan atoms and their pon-toxic, pharmaceutically acceptable -
acid addition salts hiving anti-glucocorticoid activity .

C2) B ABSTRACT and 2 process for their preparation.

Novel 19-nor steroids and 19-aor-D-homo~steroids of

the formula : 46 Claims, Ne Drawings
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“4,200,vuv - .
1 2
. stoms and their non-toxi anmaccutically acceptabie
NOVEL STEROIDS acid addition salts. e e Y
. Preferably Ry is a saturated alkyl of | to 4 carbon
STATE OF THE ART - atoms such as methyl, ethyl, a-propyl or butyl and
U.S. Pat No. 4,233,296 describes steroids being sub- 3 AIK,;, AIK; snd AIK; are preferably methyl, ethyl,
stituted in the 11-position with substituents other than  a-propyl. isopropyl or benzyl. X is preferably an option-
the present formula which require an organic substitu- ally substituted remainder of a peatagonal ring.
ent containing a nitrogen, phosphorous or silicon atom. Examples of saitable acids for the non-tozic, pharma-
U.S. Pat. No. 3,190,796 describes stervics having i 2 __ eeusicall table acid additioa salts are i ;
hydroxyl in the 11 L stvwaen Anaal . iy
yeroxy B-position. Schonemaan et al (Earo- acids such as hydrochloric acid, hydrobromic acid,
'i"e‘h" Journal V:: h:ed;‘anal Chemisiry, Chimica . .o acid, sulfuric acid and Mm acid and or
erapeutica. - o. 4, (July, Aug. 19 e o i L .
333-335} describes steroids substituted ic the um ganic acids such a3 acetic acid, formic acid, propionic
tion with CHy=, —CH7OH and acid. bemzowc acid, maleic acid, femaric acid, succisic
15 acd, taranic acid, citric acid, oxalic acid, glyoxylic
acid, aspartic acid, alkane sullonic aciis such as meth-

°" ane sulfonic acid and ethane sulfonic acid; aryl suifonic
. /"-a't‘ acids such as bemzene salfonic acid and p-toluene sul.
ah fonic acid and aryicarboxylic acid.
2 A preferred group of compounds are those of the
OBJECTS OF THE INVENTION formala

It is an object of the invention to provide the novel
steroids of formula [ and their non-toxic, phanmaceuti~
cally acceptable acid addition salts and a novel process
and novel internvediates foe their preparation.

It is another object of the invention to provide sovel
antiglucocorticoid compasitioas and (o 3 aovel method ..
of inducing antiglococorticoidal activity in warme 2 A
blooded animals.

These and other objects and advantages of the inven~  wherein R}, R2, A and X have the sbove definitions and
mwﬂlbewneobvw&mthefouwmdmﬂd their noo-toxic, pharmaceutically acceptable acid addi-
de:npnon. . tios salts.

THE INVENTION 3s Preferred compounds of formula I’ are those wherein

wethyl, those wherein X is the remsinder of the
The novel stcroids o the iaveation areselected from 120 ==0% o= ™ = i
the group consisting of 19-00c steroids and 19-nor-D-
homosteroids of the formula

3

’ Ry
0

Ry Ra - r '~
,u..-

43 wherein Ry has the above definition, the dotted line in
- the 16,17-positios is an optional double bond, Y is the
A group
wherein R is 2 organic radical of | to 18 carbon atoms
muh«mm“ﬁﬁmhm’ Rs
consisting of nitrogen, phcsphorous and sificon with the |
atom immediately adjacent 10 the { 1-carboa atom being '
carbon, Rz is a hydrocarboa of | to § carbos atoms, X
is selected from the group coasisting of 3 pentagonal
ring and s hexagomal ring optionally substituted sad .; 5 is | or 2, Rs is selectad from the group coasisting of
optionally contining s double bond, B sad C together hydrogea, alkyl of 1 10 § cirbon stoms, alkenyl and
form a doubie bond oz.an epoxy group, the C==A group alkyayl of 2 to § earbon atoms, aryl of 6 0 14 carbon
a position J is sclocecd from the group coasisting of oy sad analkyl of 7 10 15 carbon stoms, Rg may be

==0. keual, = - tht same a3 Rsand may be selected from the same group
®© of members a3 Rs or —OH, Ry and R4 are individmally
p-- M § 2 selected from the group coesisting of hydrogen, —OH.
Y A . —OAIK,, —OCOAIKs. alkenyl and alkynyl of 2 to §
" Nom A, O—CO—AIK: casbow atome,
“ 9 o 0

—C=NOH, —C=NOAIKj; and =CH3z AIK,, AlK2 1
and AiK;3are sclected from the group coasisting of alkyl ~=CCHr—~OH. -c—ah—o—cnu
of | to 8 carbon atoms and aralkyl of 7 10 IS carboa

15
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3

-<ontinuved
o 0 o 1]
] | B | [ ] .
=C=COOH, ~C—=COAIK), =CHO, —=C~NHAIKg

and —CN wherein AIK,, AIKs and AJK; are sciected s
from the group consisting of alkyl of | 10 8 carbon
stoms and aralkyl of 7 10 15 carbon atoms. AlK, is
sciccted from the group consisting of optionally substi-
tuted alkyl of I 10 8 carbon atoms and aralkyl of 710 15 |4
carbon atoms and AlK7is alkyl of | to 8 carbon atoms
and Rj and R4 form thegroup

[«
l / 15
CHy=CH=—C~2;
AN

and Z, is selected from the group consisting of hydro-
gen. alkyi of | to 8 carbon atoas and acyl of an organic
carboxylic acid of | 10 8 carbon atoms and Zy is alkyl of
! to 8 carbon atoms and those where R is different from
R

When Rs or R are alkyl, they are preferably methyl
or ethyl and when they are alkenyl or aikynyl, they are
vinyl, isopropenyl. allyl, ethyayl or propynyl. When Rs
and Rg are aryl or aralkyl, they are phenyl or beazyl

When Rj or R4 are OAIK, or

i
O—COAIKs.

AlK, or AlKs are preferably methyl, ethyl, n-propyl,
butyl, pentyl, hexy! or benzyl. When R; or R4 are alke-
oyl or alkynyl, they are preferably vinyl, isopropenyl, 3%
allyl or 2-methylallyl or ethyayl or —CmC-AIKy °
where AlKy is methyl, ethyl, propyl, isopropyl, 8opro-
penyl butyl, benzyl or CFy=~, AlK¢ AIK7 or AlKy
have preferably the same values as Al and AlKs. The
groups R; and R4 are preferably different except where 9

Rj or R« each are
Among the preferred values of
' oH oM
\/.‘ N\ A Y 43
C we C . C-—=CEECH,
SN SN Ve
R ‘C38 C—CHy
out OH
AN | N/ 2
C~=CIEC—CPR), C—CO—CH;
Ve 7/
OHO
\c'—'f:'o—aaou\c/li yee 33
—Cm N =CHr—CHr—CH
7/
>
- - CH
N

/C H—0Zs ¢

wherein Z, is hydrogen, alkyl of | to $ carben atoms oF
acyl of s hydrocarbon of 2 to § carbon stoms such a3
acetyloxy or benzoyl and Z; is alkyl of | w0 § carbos &5
‘atoms such as methylL

Other preferred compounds of formula I” are those
wherein the D ring does not contain any ethyienic un-

MIF 003340

. 4
saturation, Rs and Ry are hydrogen. n & | and those
compounds wherein =A s =0 as well s those
wherein R is 3 hydrocarbon of | 10 I8 carbon atoms
containing a nitrogen atom.

Especially preferred are the compounds of Tormula |
wherein R, is a primary, secondary or tertiary alkyl of
1 to § carbon atoms conwining 3t least one heterostom
of the group consisting of oxygen, nitrogen and sulfur at
least onc of which is aitrogen or i3 substituted with 3
nitrogen heterocycle. Examples of alkyl are methyl,
cthyl. n-propyl, isopropyl. butyl, isobutyl. tert.-butyl,
pentyl, hexyl and cycloalkyl such as cyclopropyl. cy-
clobutyl, cyclopentyl or cyciohexyl. Examples of het-
crocycie containing a nitrogen atom are J-pyridyl, 4
pyridyl, 2-pyridyl, thiazolyl and piperidinyl,

Equally preferred are compounds of formula I
wherein R; & a heterocycle containing at least one ni-
trogen atom optionally substituted with alkyl of 1 10 8
carbon atoms. _

Other preferred compounds of formula I' are those
wherein Ry is aryl or aralkyl substituted with a group

Ry
/
-N

=y

wherein Ry and Rg are alkyl of | 10 § carboa atoms or
primary, secondary or tertiary alkyl of 1 to 8 carbon
atoms containing at least one heteroatoms of the group
counsisting of nitrogen, sulfur or oxygen of which at
lesst one is nitrogen or & beterocycle cootaining at least
ooe nitrogen atom. Examples of alkyl are those men-
tioned above as preferred and aryl or aralkyl are prefer-
ably phenyl or benzyl and the preferred beterocycles
are those mentioned sbove. Espechlly preferred are
those wherein R & 2-pyridyl, 3-pyridyi, 4-pyridyl.

—ar—n.
N

< > Vs ( )f_ _
N\ . N or
oy J
—Cn—cm
and especially those wherein R, is

AL Yo

Among other preferred compounds are lhae.
whereia R, is 3 nitrogen oxide as well as those wherem

16
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S
B and C form an epavy. Especially preferred com-
pounds are those of Examples 1. 3, 4, 8, 10, 11. 12 14,
16, 17, 20, 22, 28 and 29.
The novel process of the invention for the prepara-
tion of compounds of formula I' comprises reacting a
compound of the formula

L 1) Ry
? l X
F 4
K ]

wherein K is a ketone blocked in the form of a ketal,
thioketal, oxime or methyloxime and R). Ryand X have
the above definitions with a dehydration agent capable
of frecing the ketone group (o form a compound of the
formula

Ry Ry
x

and either reacting the latter with a ketalization agent to
obtain 2 compound of the formula

or reacting the compound of formula [;° with NH:0H
or NHyOAIK) wherein ALK bas the above definition to
obtain a compound of the formula

Ry R; e

wherein R is hydrogen or AlKjor rescting 2 compound -
dfmuhh’mtharedmgwlapaﬂeofdw
uvdyreduaagm}huomwobnmaeow
of the formula =

T Ry R .
& x
HO

MIF 003341
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o
and reacting the latter with an ethenfication agent capa-
bie of iniroducing ALK, to ubtain a compound -:{ (he
formula

R¢ Ry [

AIK©O
or reacting the compound of formula 1p° with an exteri-
ficaion agent capabic of introducing COAIK 3 to obtain
a compound of the formula

R R re

AIK €00

B or transforming the compound of formuie L¢’ by known

methods 10 3 compound whereia C=A is CHz and
reactng a cormpound of formalas L¢', I3, I, Ip', g’ or
15 with an acid 10 form the corvesponding acid addition

30 salt or with an oxidation agent (o obtzin when Ry is a

radical containing 3 nitrogen atom a compound having
in the 118-position a radical wherein the nitrogen aiom
is in the oxide form and B and C opticeally form an
epozide bridge or when R; does not contain 3 nitrogen

s atom, a compound where B and C form an epxoide

45

bridge and when the compound contains the nitrogen
oxide and tbe B and C group lorm an epoxide bridge,
selectively reducing the oxidized nitroges atom in R)

.and optionally rescting the latter with an acid to form

«0 the acid addition st
mmdhammamhdyud’d for

fmmgpredna:offommhl‘wmx&mapa-

tagonmal ring of the formula

whemkzls&?ud&cd“ﬁn-lhlﬁ.ﬂ-
position have the above definition.’

in a preferred mode of the process of the invention,
ss the dehydration agent capabie of frecing the ketone
mnaulfo.caadwnthundfomuchaa

- commercial sulfonic acid resin based on polystyrens or

a2 styrene-divinylbenzene polymer but equally useful are
inprgasic acids such a8 sulfuric acid or hydrochlecic
& 3cid in a lower aikanol or perchiocic acid in acetic acid
oraadtmandncbsp—tdmeull‘omnd.

The ketalization agent is preferably s alcohol or »
dialcoho! in the presence of an organic acid such as
oxalic acid or p-tolwene suifonic scid. The agent for
redmglhekaouempnpmfuthlyadhhuaal
hydndesdmdbywdkslw&aayke-
view, Vol 5, No. | (1976), p. 23} The etherification
agent is preferably an alkyl halide in the presence of 2

17
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7
base and the esterification agent is preferably a carbos-
ylic acid derivative such as the acid anhydride or acid
chloride in the presence of a base such as pyridine. -

{t goes without saying that when one of Rjor R in
the compounds of formula I’ obtained above is —OH,
the compounds of formula ' may be reactcd with an
etherification agent or an esterification agent which is
onc of thosc discussed above, When Ry or Reis a 17-
acyloxy, the compound may be opticaally sapoaified
with a ssponification agent such as a base like sodium
hydroxide, potassivm hydroxide, potassium amide or
potassium tert.-butylate and the reaction is preferably
effected in 2 lower alkanol such as ethanol or methano!
but equaily useful is lithium acetylide in ethylenedi-
amine. .

The oxidation. agent & preferably a peracid such as
m-chloroperbenzoic acid, peracetic acid or perphthalic

4,386,085

Ry ’0 v
x'

10 with a compound selected from the group consisting of

acid or hydrogen peroxide alone or in the preseace of 20

hexachloroacetone or hexafluoroacetone. When # &
desired to obuin a compound in which the nitrogen
atom of R, is oxidized, one uses an equivaient of the
ozidation agent and when it is desired to obtain a com-
pound in which B and C form an epoxide bridge, two
equivalents of agent are wed. The selective reducing
agent for the N-oxide is preferably triphenyiphosphine
and operating for example with acetic acid.

Another object of the invention is a process for the X

preparation of the compounds of formula I wherein 2
compound of the formula

Ry m s

x*

is reacted with 3 compound selected from the group
consisting of LiCu (R1)», LiR1 and R\Mg Hal wherein

R} has the above definition and Hal is balogen in the 43

presence of a cuprous halide. In a preferred mode of the
said process, the reaction is effected at room lerapera-
ture and the reactant s RyMg Hal ia the presence of 3
cuprous salt.
Another object of the inrvention is a process for the
preparation of a compound of the formuha

wherein R}, R; and K have the above definitions, Ry is
selected from the group coasisting of —OH 3ad OR,,

33

Reis the residue AlKsof an ether group or COAIKsof ¢

an ester group and Ry’ is hydrogen or alkenyl or alkynyl
of 2 to 8 carbon atoms comprising reacting 3 compound
of the formula

MIF 003342

LiCu(R)1. RiLi and RiMg Hal in the presence of a
cuprous halide 10 oblain a compound of the formula

Ry Ry [+] v
'

L d

K du

and either reducing the latter to obtain the correspond-
ing 17-ol compound or with an magnesium

sppropriate
23 10 obuain the corresponding 17a-substituted-178-0) ste-

roid or with an organometallic derivative such as a
lithium or potassium derivative 10 obtain the corre-
sponding 17c-substiivted-178-0l steroid or with 3
qummagatmmmem; 1Ta-0l)-
178-cyano steroid, protecting the hydroxy group and
reacting the latter with an organometaliic compound as
discussed above (o obtain the corresponding 17a-sub-
stituted-178-0l steroid and in the case of one of the
compounds obtained it 17-hydroxylated, rescting it
with an etherification agent or esterificstion agent and
n the case when one of the compounds coataing a 17
substituent with a triple bond, reacting the latter with a
reducing agent to obtain the corresponding ethylenic
devivative.

In 3 preferred mode of the fatter process, the reaction
of the compound of formula [V with a compound of the
group consinting of RiLi, LiCu(R)z2 or RiMg Hal is
effected under the previously described conditions. The
difTerent reactants for reaction with the compounds of

formula V are known in stevoid chemistry sod are illus- )

trated in the specific examples.
‘The novel! intermexdiates of the invention are the com-
pounds of formuls II and V. Particularly preferred
of the investion are 3.3-{12-ethsnediyl

compounds
t M}llﬂwyl-vhvﬂ-m-(ml-

ynyl)-A%-estrene-Sa,178-diol,

y]-l 1 8-(4-pyridyl)-17a(prop- l-yayl)-4%-estrene-
Sa,178-diol, 3. 3-{1,2-ethanediyl-bisoxy})-118-3(N.N-
dimethylamino)-propyi}-iTa-(prop-1-ynyl)-4%-estrene-
Sa,178-diol, - 3.3-{l,2-cthanediyl-bisoxy}-1158-{4-(N,N-
dimethylamino)-pbenyl}-17a<(pcop-I-ynyi)-A%-estrene-
Sa,178-diol, 3.3-{1,2-cthanediyl-bisoxy}118{4(N.N.-
dimethylaminoethoxy)phenyi} 1 7a-(prop-1-yayl)-A%-
estrenesSa, 178-diol, 3.3-{1.2-ethanediyl-bisoxy)-118-{4-
(N.N-dimethylamino)-phenyi}-21-chioro-19-a0s-174-
AY%-pregnene-20-yne-5a,178-diol and 1,3-{1.2-ethaned-
iyk-bisoxy)-1 lB-;‘-(N.N-dmhyhmo)-phuyl]-l 7a-
(prop-l-ynyl)-A -estrene-5a,178-diol.

of formula II1 are especiaily of fore
muls’ IV used 10 prepare the compouads of formauls {1
or V are generally known compounds which can be
prepared by reacting the corresponding A3('AX11) gee.
roids with an cpozidation agent selective foe the 5(10)

18
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9 10
doubie bond. for example with hydrogen perozide in
the presence of hexachloroacetone or hexafluoroace- o r;
tone as described in French Pat No. 2,423,486 The Ry Ry
new compound, JJ-{IJMyI-baoxy]—l?a-(pmp- *
-ynyl)-Sa.,lOamxyA’(m-eume-nB-d is prepared ' §
in the Enmpies
The starting compounds of fomuh 11 are described
in lines 11 to 21 of column 4 of U.S. Pat. No. 4,142,695. a”
The foilowing compounds are compounds falling .
within the scope of the invention: 10 wherein the A, R;, R2, R; and R4 substitutes are indi-
(A) cnmpoundsd_"lhe formula cated in Table L
A Ry R Ry L
o . cHy OH —CEEC—H
} @
- - .- - —CEEC—CF
- - - - ~C3E C~CHCH;3
- - - - —CHr—CEC~—H
- - - - —CERC—SiMey
- - - -ClC—H ON
- - - " —CERC—SiMg °
- . - CHCMy on -CEREC—H
- - - o -CERC—CH)y
- - - O WC‘H
- . Gy —c—cmon H
]
- - - - o“
HO~Na=(E) : : ou amc—u
N - - - —~CEC—CHs
- - . —CEC—H OH
; : Do e
po=te=n . - - —CEmC—Ciy
- - - - —CHy—=CEEC—N
- - - —=CEC—H OH
o - oM -CERC~NK
!
N
- - - - —~CERC—CP)
- - - - —=~Cliy~CERC—H
- - - - ~CHR C=CHCH;
- » - - -~CEEC—Q
- - - - -=CHR C—SDiey
- - - —CEC—H Of
. - ﬂ;ﬂ!;- gl(- :-czc-u
- - .- - =CERC—Cty
- - - - ~CHy~CIRC—H
- - a’ —EW. -’n
o
- - - - -ON
»
- - - . ° e e T
& |
- - —oH —Ccmc-1
. HO—Hm=m® - - - ~CEC-CN
- - - - -
. : - - - —Ql-r-ﬂc—ﬂ
- - - ~CIRC—# O
- - - C'D "
= C==CHyOM
. - - -

19
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11 12
<ontinued
A Ry Ry Ry Re
- - -, OoH ~=CERC~H
- - - - —~CEC~CH)
- * - - -—CEC~CHyCIly
- - - - ~CHy—CEC—II
- - - - —CEC—H —ON
° - - -
- - - on -=CEEC~H
- - - - —~CERC~CPF)
- - - - -CERC~Q
- - - - -CHEC—Cl1;:CINy
- - - - =CHy—CERC—t
- - - - —~CAC—SMiey
- - - __g CHON -
HO— ° —~CEEC—H
- - m '
= - - - " =-CEEC=—CH3
- - - - —~CHy—CERC~H
- - - —CERC—~H =—OH
HO-?’(Z) - - o -—CIEC—H
- - - - ~=CIR C—CH3
- - - - —CH~CEC—H,
[+ : - * ~=CEEC—CHCH)
. - - - —CEC—CP
- - - —~CEC—SiMey ~—OH
- - - _f.aho“ il
[+
- - - - .ﬁ
- - - lc ay —H
o
- - CHaC on —CEEC—H
- - = - —CEC—Cif)
- - - b -=CIRC—-C
- - - . - —CEEC—Cr—CHy
- - - - —CEC—%ey
- - - - —CHr—CERC—R
- - - g -
- —~C—Cnou
L 4
HO—N=(E) - cHy ~CIBC—H —OK
- - - —c.:—cn,ou -
)
- . - on —Cig—CIRC—W
HO=N=@ - -  —cmc-n —om
- - Ny —<':-a|,ou -
o

MIF 003344
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~C=EC—H

lllllll.llg

—CERC~H

lllllg

~CEmC—H
—~C—CHOH

-CERC—H

-0l
—=CHy~CEEC—!
—CalE C—CHCH)
—CEEC—CPy
-CREC—H
-=C3 C—SiMc)y
-C=C—H
—=CEC—~Cfi)
=CiiE C—CO:CH)
-CHC—C

- CY8 C—Siec)
=CHy~—CEEC~1
-0l

~CEEC—H

- C—~CH)

= CHEC—CHy~—CH)
-~CC—Q

- CHE C—SiMey
-~Clir—CEC—H

~CmCc—it

—~CEC—~CF)
—CGEC~QO
-CHRC—~Q
—CHr—CERC—H

—~CEEC—H

—=CERC~CMH)
~Cih—CIRC—H

-—CHC~H
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15 16
-continued
Ry Ry Ry R
CN\A i @ B
- - - ~CElC~il =—OH
= - - -—OH -CEC—1l
- .- - - —CEC~CH)
- S - - —CH;—CE=EC—H
- - - -=CEC—H -
/~\
o N
- - . ® - - ~CIMC—CH)y
° © - - -CHy—C=C—=H
° - e ~CEEC~H —OH
- - - o\ -H
C=CH01!
/ b
AN
/N\/\
- b - ~CEC~H ON
- hd ~ O —~CEEC—~CF)
- e - - -CEEC—H
- - - - —~CHr—CH=CH,
- - hd - Qihr—CIERC—H
- - - o - -y
- - - q’
\
C=Ci)
7/
- : - - oit —cn;—a:‘
HO=—=N=(E) . - - —~CEC—-
- hd - - ~CERC—CHy
- - - - —~CEC—CH;CH)
- - b - -CBC—Q
- hd hd - —CHr—CEEC—H
- ~ - —CEC—~H —OH
- - - —n
\C—Om!
U4
o
- - - -CEEC—H —OH
- - - oH ~CIlRC—f
- o - e -CEC—CM)
- - - - —~CIC—CHr—~CH)
- - - - -cmec—Q
- - - - c—“
[+ d CIhCH) - -—CERC—H
- - - - ~CERC=CM)
- - - - —=CQy—CERC~H
- - - - L ==CHy—CH=CH;
- - - -ﬂ,
C=Cly
0
- - - -apf
\C—OHOH
° L
[s ]
- - - —CEC—N ~OH

MIF 003346
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17 18
~continued
Ry Ry Ry Ra
- Ny - OH -CEC~—if
CN ) '.
- - . - e -CEC~Cil)
h - “ - -CEC-Q
- S = - - ~CC—CHCH)
- - i e =C~CEEC~—H
b s - - ~=CH~OH=CH;
b “ - ~CEEC—H —OH
- - - -
\C—Cﬂtoﬂ
4
[
- - - -CHy
\C—G'l)
U4
o
- - - —n
C~=CH:
, 3
o
o N\A
—
- - - - -CHy
- - - o -
\C'-OhOﬂ
Ve
- - - -CEEC~H —OH
- - - o -CIEC—R
- - - - —=CHEC—Cy
- - - e - C—Q '3
- - - - . —=CEEC—~CHCH)
- - - - —=CHy—CERC—H
- - - - -alm
- - - —CEEC—H
N\ < : )
- - - - -=CEEC~~CH)
- - - - -—CHr—CEEC~—N
- - - —=CEC~H —OH
- - - [ -if . -
Ve
- - C~H
- - $ OH -—ClE
- : K g .
’ /@
- - - - ~—CERC—CM3
: : - —CEC—H © —OH
- - - o -t
Ne—avon
/7

MIF 003347

23

L A1 RN



4,389,085

~continucd

20

Ry

MIF 003348

\_/

z

}

-’
»

OH

—CEC—H

C—CHOn

—CERC—H

—CEC—Clly

—=CHr—~CC—H
~CaEEC—H

—CEC—CH,
~cmc—-a
—Cl~CEBC—H
—oM

-

—on
—Cmc—K
—~CEC—CH;
—cmc—a

—CERC—C)

~CERC~—H
—=CERC=CH)
—CHr~CIC=H



21 22
-continued
L3 Ry Ry Ra
- - - o -H
C=—CH0H
- = - - l -m’
_ OomC—CH;
- - - oH —-H
- s - - —camc-n
AN Me ., .
/N\/\
- - - - —~CEEC—CRy
- - - - —CERC—CHICH)
e - - - -CERC—C
- - - - —Hy—CEBC—H
- - - —CHlC~—~H —OH
- - - O\ -
C=CHOH
Ve
- - - o -y
\c—cn;
- - ancHy ou ~Cmc—R
- - e - —~CEC—CH)
- - - - ~CH—CEC—H
- - - —~CEC—H —OM
- - - [+ ] -y
. \c )
- Cy o -CERC—H
Me
- - - - - =CER C=CHsy
- - - - ~CHy—CEEC—H
- - - —Cmc-H —OR
- - - \ q
C=COhHOR
V4
o.
Me—N ’
A/
- - - - —CEC—H —ON
- - - - oM —=CIRC—#
- - - - —CHy=CEEC—H
- - - - ~CH. ¢
- - - ~—CEgC—H
—

MIF 003349

25



4,386,085

3 24
~continued
A Ry Ry [N ['W
- N - - —CaR C—CHy
- - - - ~—CH—CERC—H
- - - - - =CHy=CH=CH,
- - - - —m!—m
- = = -C=C—=H —ON
- - —OH —CHEC—H
- - - - —C=Cc—ay
- - - - —CHr—~CEC~—N
- - - —CEEC—H -—Oil
- ) " - -
\c-ai;oa
o,
- "“ - - -
/ »
- - - —CEEC~H OR :
- - - OH —CEEC—H
- - - - —CEC~CH)
- - - - —CHy—CERC~N
- - - - - _
- - - —CEEC~H 9
3<or
N
- - - - —CEEC~-CH)
- - - - ~CEEC—CP,
- - - - —CHy=CERC—H
- - - —-CHC~# —OH
- Cl!h - OH —~CEC—H
HyC—N
Ve

‘v
- - - - ~CEC~C¥)
- - - - —=CEEC~CPy
- - - - —Clig—CERC—H
- - - —~CEC~H —OH
- - - —CEC—CH; °

(B) compounds of the togmh
L 4

MIF 003350

Ry

wherein R, Rz, Rysnd R4 have the definitions in Table
1n
[ )

26




L3

ANIVAN
Y 4

MIF 003351

[ S T B B ) | T TN BN RO N BN ) [} | I SN B SN B B ) [ I 2 T }

e

s 48 8 8 09

(A

. OH

—CaC—~H

O

-CEC—H

~CERC~CH)
~CRC—C
—CHMCH)y
=CH—CEC—H
-0

-CEC—H

—CEEC—H
—CEEC—CH)
—CIRC—CF)

—Cliy—CEEC—H

26

27

L ATRN



!

27

-continucd

A, l,vol

Ry Ry Rs Ra

~CEEC—H O

Also prepared are the epozides of the compounds of
Tabie I1.

The antiglucdcorticoid. compasitions of the invention
are comprised of an antigiucocorticoidally effective
amount of at least one compound aof formula I’ and i*-
non-toxic-pharmaceutically acceplable acid addition
salts and an inert pharmaceutical carrier or excipient.
The conmpositions may be in the form of tableis,
dragees. gelules. granules, suppositories, injectable solu-
tions or suspensions. pomades cremes and gels.

Examples of suitable excipients are tale. arabic gum,
lactose, siarch. magnesium stearate, cacao butter, ague-
Ous Or non-aqueous vehicies, fatty bodies of animal or
vegetabie origin, paraffinic derivatives, glycols. diverse
wetling agents, dispersants or emulnl'm and preserva-
tives.

i  The compeositions of the invention have remarkable
; antiglucocorticoid properties as can be scen from the
i pharmalogical data infra. The study of the products
. against hormonal receptors shows that the compositions
' possess progestomimetic activily of anu-progestomi-
metic, androgenic of antiandrogenic activity.

The compositions are used principally against sec-
ondary eflects of glucocorticoids and are equally aseful
against troubles due 1o a hypenecmioa of glucocorti-
coids and specully against aging in general and are
pamcularly active against bypertension, nlberadero-
sis, osteoporosis, diabetes, obesity as well as
of immunity and insomoia. The eonpouuou of
invention also possess anupfogswmm activity and
are useful for the prepannon of original eonlncquvcs
and are equaily useful against hormonal irreguiari

Some of the compomdsof!’ormuhl'md i

\\ addition salts also possess progestomimetic activity and

N\

<

»
-

a————

are useful for the treatment of amenorrhes, dysmenor-
rhes and Juteal insufficiencies.

The compositions of the invention also present an-
tiandrogenic activity making them useful for the trest-
ment of hypertrophia, hyperandrogenia, anemia, hirsut-
ism and acne

The novel method of the invention of inducing aati-
gluococorticoid activity in warm-blooded animals, in-
cluding humans, comprises administering to warm-
blooded animals an antiglococortcoidally effective
amount of at least one compound of formula I' and their
aon-loxic, pharmaceutically acceptable acid addition
salts. The usual daily doss is 0,15 w0 |5 mg/kg depend-
ing on the specific condition being treated and the com-
poundmedand&beuﬁhodofadninhmioa.'l‘heac-
tive compound may be administered orally, rectally,
parenterally or locally.
~- In the following exampies there are described several
prd‘erred embodiments to illustrate the invention. How-
ever. it is 1o be understood that the invention & a0t
intended to be limited 10 the specific embodiments.

EXAMPLE 1
1 IB-(l-pyridyQ-l?c-(m l-ynyi-449-csiradiene-178-

STEP A: 3.3{1.2-cthanediyl-bisoxy}-{7a<(prop-i- 63
yny)-A19N, N1 estradiene-178-0

207 mi of a solution of 1.15% ethyl magnesium bro-
mide in tetrahydrofuran were stirred a1 0° C while

MIF 003352
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bubbling paseous propyne dried over calcium chioride
therethrough lor 90 minutes and the temperature was
then allowed to return 10 room temperatare. The mis-
ture was stirred for one hour while the bubbling was
continued. Then a solution of 30 g of 3.1{!.2-ethancd~
iyl-bisoxy}-AX10, Wilcsiradiene-17-one in 120 mi of
snhydrous tetrahydrofuran and one drop of triethylam-
ine was added 10 the mixture over 30 minutes and the
mixture was stirred for 2 hours at room temperature and
wasg then poured into a mixture of ice, distilled water
and ammonium chloride. The stirred mixture was cz-
lncted)tmwhedurmdthemphmwu
washed with water, dried and evaporated to dryness
under reduced pressure. The residue was dried uader
reduced pressure 10 obtain 35.25 g of 3.3-{1.2-ethaned-
iyl-bisoxy}-17a<{prop-l-ynyl)-aX10),  N1N.esiradiene-
178-0l.

NMR Specirum (deuteiochioroform): Peaks at 0.33
ppm (hydrogens of 13-methyl); at .35 ppm (hydrogens
of methyl of CmC—CHj); st 5.65 ppm (hydrogens of
ti1<carbon); at 4 ppm (hydrogens of ethylene ketal).

STEP D: 1.3{12-ethanediyl-bisoxy]-Se,10a-ecpoxy-
17a{prop-1-ynyi)-4%!l).estrene-178-0l

A mixture of JO g of the product of Step A in 150 ml
of methylene chloride was stirred while bubbling aitro-
gen therethrough and afler cooling the mixtureto 0° C.,
1.8 ml of hexalluoroecetone sesquihydrate were added
all at once. The mixture was stitred while 4.35 mi of
$5% oxygenated water were added and the mixture was
stirred at 0° C. for 72 hours while continuing to bubble
aitrogen therethrough. The solution was poured into a
mixture of 250 g of ice and 500 m{ of 0.2 N sodium
thiosulfate solution and the mixture was stirred for a
rwmummmmmwym
chioride. The organic phase was washed with distilled

water, dried over sodium sulfate in the presence of
pyndmeandmpomed to dryness under reduced pres-
sure. The residue was dried under reduced pressure and
the 31.6 g of residue were chromatographed over silica
gel. Elution with a 91 benzeneethyl acetate mixture
yield 3.3{1.2-ethanediyl-bisoxy}-5a 10a-epoxy-17a-
(prop-1-ynyl)-AXcstrene-178-0l

NMR Spectrum (deuteroclioroform): Peaks at 0.82
ppm (hydrogens of 13-CHj); at 1.13 ppm (bydrogens of
methyl of CmC—CHj): at 6.1 ppm(hydmpsof!l-
carbon); at 3.92 ppm (hydrogens of ethylene ketal).

STEP C: 3.3{1,2-ethanediyl-bisoxy}-1 1 8-(4-pyridyi)-
17a<{prop-1-ynyl)-A%-estrene-Sa,178-diol

lwddammmdumduwn
d—chloropyridyl magnesiun bromide ptepu-i
gol and 6gof m was added
uw'c.loaaolmofuigol‘dmhyldﬁde-
cupm bromide complex in 40 ml of etrahydrofuran

and the mixture was stirred under an inert aimosphere
at room tem for 20 minutes. Then, a solution
containing 3.7 g of 1.3-{1.2-ethanediyl-bisozy}-5a,10a-
epoxy-|1Ta-(prop-l-yayl)-A Xt )-estrene-178-0l was
added thereto over 10 minutes and: the mrixoure was
&3 stirred at room temperature for one hour and was then
poured into a mixture of cold water and ammonium
chioride. The mixture was stirred at room temperature
for 30 minutes and was extracted with cther. The or-
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§3mic phase was washed wuli an aqueous saturzied
socium chionde solution, was dried and evaporated (0
dryness under reduced pressure. The 6 g of residue
were chromatographed over silica gef and cluted with a
I-1 methylene chloride-acetone mixture containing |
ppm of triethylamine to obuin 3.15 g of 3I3-{12-
ethanediyl-bisoxy}-118(4-pyridyi)-17a-(prop-1-ynyl)- -
A’-ﬁtrene-Sc.HB-diol’which\ns dried towards 60° C.
at 0.1 mm Hg which had a specific rotation of
(@)= —$2°%1.5° fcm 1% in chiorolorm).

STEP D: 118+4-pyridyl)17a<{prop-i-ynyl)-342.
estradiene-175-0l-3-one

A solution of 2% g of the product of Step C, 14 mi of
methanol and 7 ml of 2 N hydrochioric acid was stirred
under an inert aumosphere at room temperature for 3
hours and was then admixed with a solution of 200 mi of
ether and 90 m! of agueous saturated sodium bicarboa-
ate solution. The mixture was stirred at room tempera-
ture for 15 minutes and the decanied aqueous phase was
extracied -with ether. The organic phase was washed
with aqueous saturated sodium chloride solution, dried
and evaporated (o dryness under reduced pressure. The
2.3 g of residue were chromatographed over silica gel
and eluted with a 64 methyiene chloride-acetone mix-
ture. The (.7 g of product was dried for 24 bours at 0.1
mm Hg and for & hours at 80° C. to obtain 118-(4-
pyridyl)-17a<{prop-1-ynyl)-A4-estradiene- 175-0l-
3-one with z specific rotation of [a]p@= +-30.5"+1°
(c= 1% i chloroform).

Using the same procedure, 118-(3-pyridyi)-17a-
(prop- I-ynyl)-A43-estradiene-178-0l-3-one with 3 spe-
cific rotation of [a]p™ = + 14° (c= 1% in chloroform)
and 118-2-pyridyl) 17a<{prop-1-yny)-A49-cstradiene-
178-0l-3-one with a specific rotation of {alp®@=~2"
(c= 1% in chioroform) were prepared.

EXAMPLE 2
118{3-(N,N-dimethylamino)-propyi}-i Ja(prop-1-
ynyl)-44%-estradiene-178-0l-3-0ne

STEP A:
. 3.3-{1.2-ethanediyi-bisoxy}- 11 8-{3-(N . N-dime-
thylamino)-propyl}-17a<(prop-1-ynyl)-a¥-estrene-
5a,17p-diol
1233 g of dimethyl sulfide-cuprous bromide complex

10

5
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were sdded over S minutes a1 0° C 10 a solution of 0.85

M of 3(N,N-dimethylamino)-propy| magnesium chilo-
ride [prepared from 42 g of chioro 3(N,N-dime.
thylamino)-propane and 10.5 g of magnesium] and the
mixture was stirred at 0° C. for 25 minutes. A solution of
3.70 g of 3,3{1,2-ethanediyl-bisoxy}-5a,l0a-epoxy-17a-
(prop-1-yny-A X estrene-178-0f in SO mi of cetrahy-
drofuran was added 10 the mixture dropwise and the
mixture was then stirred at 0° C. for 3 hours and was
poured into a mixture of 40 g of ammonium chloride
and 200 ml of iced water. The mixture was stitred at
room temperature for 15 minutes and was then ex-
tracted with ether. The organic phase was wasbed with
agueous satursted sodium’chloride solution, dried and

evaporated to drynés under reduced pressure. The 4.6 &

gofmidumdmto;uphedmsﬂhgdgd
cluted with an 3-2 methylene chloride-methancl mix-
ture to obtain 2.55 g of 3.3-{1.2-cthanediyl-bisuxy}-118-
[3-(N.N-ditncthylamino)-propyl]-t 7a<(prop-1-ynyl)-a?-

estrene-5a,178-diol with 3 specific rotavon of 65

[e]pPw ~36"%1.5 (c= 1% in chioroform).
STEP B: 118-{3«{N.Ndimethylamino)-propyi}-17a-
(prop-l-ynyl)-44?-cstradiene- 1 78-0l-3-one

MIF 003353
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A unsture of 2.4 ¢ of the product of Step A, 1< mi of
mcthanol and 7 mi of 2 N hydrochioric acid was stirred
under 3n inert atmosphere at soom temperature for 4
hours and then 200 ml of sopropyl ether and 90 ml of
aqucous saturated sodium bicarborate solution were
added thereto. The mixture was stirred at room temper-
ature for 30 minutes and the decanted aqueous phase
was catracied with ether. The organic extract was
washed with aqueous saturated sodium chioride solu-
tion, was dried and evaporated 10 dryness under re-
duced pressure. The 1.8 g of residue were chromato-
graphed over silica gel and eluted with an 8-2 chioro-
form-methanol mixture. The 1.30 g of product were
dried at 307 10 40° C. 3t 0.1 mm Hg 10 obtain 1.25 g of
1 843<(N.N-dimethylamina)-propyi}-1 7a(prop-1-
ynyl)-44-estradiene-178-0l-3-one with a specific rota-
tion of {a]p®= — 114°£2.5" (c= % in chloroform).

EXAMPLE 3

118-{4-(N.N-dimethylaminocthoxy)-phenyl}17a-
(prop- I-ynyl)-A4*-cstradiene-178-0l-3-0ne

STEP A: 3,){l.2-cthanediyl-bisoxy}118-{4-(N,N-
dimethylaminocthoxy)-phenyl}- 17a<{prop-1-ynyl)-a?-
estrene-5a, ] 78-diol .

A solution of 24 g of 4-(N,N-dimethylaminoethoxy)-
bromobenzene was added dropwise over 435 minutes to
90 ml of anhydrous tetrahydrofuran and 2 mi of 1.2-
dibromoethane were added as catalyst Aler the addi-
tion, the mixture was stirred st 25° C. for ooe hour to
obtaia 3 solution of 0.7 M of 4-(N.N-dimethylaminoe-
thoxy magnesium which was then
sdded to 3 solution of 4.16 g of dimethylsuifide-cuprous
bromide compiex in 20 oy of tetrahydrofaran. The mix-
ture was stirred at room temperature for 20 minutes and
a solution of 1.7 g of 3.3-{1.2(ethanediyl-bisoxy)}-Sa,i-
Oc-epoxy-17a-prop-1-yayl-AX!Nestrene-178-0l in 50
m! of tetrahydrofuran was added thereto dropwise over
a few minotes The mixtore was stirred under an inent
atmospbere for coe bour and was then poured into 2
sotution of 15 g of ammonium chioride in 20 ml of iced
water. The mixture was extracted with ether and the
organic phase was washed with aqueous saturated so-
dium chloride solution, was dried and evaporated to
dryness under reduced pressure. The 183 g of oil were
chromatographed over silica gel and eluted with chlo-
roform to obtain 4.5 g of 3,3-{1.2-ethanediyl-bisoxy}
118-{4-(N ,N-dimethylaminoethoxy)-pbenyl}-17a-
(prop-1-ynyl)-4?-estrene-3a,178-diot with 3 spexific
rotation of [a]p??= —44°2 15" (c= 1% in chloroform).

STEP B: 118{&(N.N-dimethrylzminoethoxy)-
phenyl]-17a<(prop- {-yoyl)-A4F-estradiene-175-0l-3-one

95 ml of 2 N hydrochloric acid were added to a
solution of 45 g of the product of Step A in 20 ml of
methanol and the solution was stirred at room tempers-
ture for 2 hours. 250 mi of ether and 110 mi of an aque-

to the mixture which was stirred at room temperature

for 15 minutex. The decanted aqueous phase was ex-
tracted with ether and the organic phase was dried and
evaporated 10 dryness under reduced pressure. The 33
g of residue were chromatographed over silica gel and
cluted with 3 92.5-1.5 methyiene chioride-methanol
mixture 10 obtain 1.3 g of amorphous 118-{4-(N.N-
dimethylaminoethoxy)-phenyil-t Ta{prop-l-ynyf)-a4-
esiradiene-178-0l-3-one with a specific roution of
[alo®= 471" (c= 1% ia chiorolorm).

IRy
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EXAMPLE ¢

118-{$-N.N-dimcthylamino)-phenyi} 1 Ta-(prop-1-
ynyl)»A4*-astradiene-178-0l-)-oue -

STEP A: 1.3-{l.2<cthanediyl-bisoxy}-1.18-(4-(NN,N-
dimethylamino)-phenyl}- 1 7Ta<{prop-1-ynyl)-a?-estrene-
Sa.17p8-diot b .

A solution of 38 mmolcs of p-dimethylaminophenyl
magnesium bromide in etrabydrofluran was added 10 3
suspension of 4.1 g of a cuprous bromide-dimethyisul-
fide complex in 20 ml of ietrahydrofuran and then a
solution of 2.45 g of 3.3 k2-cthanediyl-bisoxy}-Sa, 10a-
epoxy-17a-{prop-i-yayl)>-a%!.estrene-178-0l in tetra-
hydrofuran was added thereto. The mixture was stirred
for 10 minutes and was then hydrolyzed with 50 ml of
aqueous saturated ammonium chloride solution. The
decanted aqueous phase was extracied with ether and
the organic phase was washed with water, dried and
evaporated to dryness under reduced pressure. The 1l g

3

13

of residue were chromatographed over silica gel and 20

eluted with 3 64 cyclohexane-ethyl acetate mixture to
obtain 1.8 g of 3,3-(1.2-ethanediyl-bisoxy}-118-{4(N.N-
dimethylamino)-phenyl}- 1 7aprop- l-yayl)-A®%-estrene-

Sa.l7B-diol which alter crysullization from isopropyl

cther and ethyl acetate had a specific roution of 23

{a)oPm ~66.5° (cm1% in chioroform) and 2 melting
point of 210° C. and 750 mg of the corresponding |la-
compound. .

STEP B: 115-[4(N.N-dimethylamino)-pheayi}-i17a-

- (prop-l-ynyl)-44Y-estradiene-178-0l-3-one

2 ml of concentrated hydrochloric acid were added
to s solution of 1.53 g of the product of Step A in 60 ml
of methanol and after stirring the mixture for 30 minutes
3t room temperature, 150 mi of ether and then 50 ml of

»

aqueous N sodium hydroxide solution were added 1is

thereto. The reaction mixture was stirred foc 15 minutes
and the decanted organic phase was dried and evapo-
rated to dryness under reduced pressure. The 1.4 g of
residue were chromatographed over silica gel and was
cluted with a 7-3
obtain 0.932 g of 118{4-(N,N-dimethylamino)-pbeoyl}-
17a~(prop-1-ynyi)-A43-estradiene- 175-0l-3-0one meiting
at 150° C. and a specific rouation of [a]p™®= +138.5°
(c=0.5% in chloroform). R

EXAMPLE §

118-[4-trimethyisilyl-pheayl}-1 7a<(prop-1-yuyi)-4*2-
estradiene- | 78-0l-3-00e

STEP A: 1.3-{12-ethanediyl-bisoxy}-118-(4-trime-

yl acetate mixtere 10 4

43

thylisilylpheny:)-17a<{prop-l-ynyl)-Af-estrene-5a,178- 30
diol .

200 mg of cuprous chioride were added under am
inert atmasphere at —30° C. (0 45 md of solution of 0.65
M of 4-trimethylsilyl-phenyl magnesiumn bromide in

tetrahydrofuran and a solution of 33 g of 3,3-{12- 33

ethanediyl-bisoxy}-5a,10a-epoxy-17a<{prop-1-ynyl)-

A¥N)-estrene-17B-0l in 25nl of tetrahydrofuran were
added thereto dropwise st 20" C. After one hour, the
mixture was hydrolyzed with aqueous ammonium chio-

ride solution and was extracted with ether. The ocganic €0

phase wss dried and evaporated to dryoess under fe-
duced presuuaaddnrtsiduewscbmpped
over silica gel. Elution with a 94-6 methylene chiocride-
acetone mixture contdining 0.1% of triethylamine

yielded 2.087 g of 3.3{1.2-ethanediyl-bisoxy}-1 | (4 &5

trimethylilyl-phenyl)-17a-(prop-1 -ynyl)-4%-estrenc-
Sa.l 18-diol which after crystallizstion rrom_ sopropyl
cther and then ethy! acetate meited a3t 226° C. and 2
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specific roution of [a]p®= —60"+1.5" (c=0.9% in
chloroform).

STEDP B: 11 B4{4rimethyisilyl-phenyl)-1 Ta-(prop-1-
yoyi)-44%-estradiene- 178-0l-3-0one

1.7 g of Redex sulfonic acid resin were added to 2
solution of 1.68 g of the product of Step A in 17 mil of
90% alcol and the mixture was refluxed for 30 minutes
and vacuum filtcred. The filter was rinsed with methy-
lene chloride and the filtrate was cvaporated to dryness
under reduced pressurc. The residue was taken dp in
methyicne chloride and the solution was dried and
evaporated to dryness under reduced pressure. The
tesidue was chromatographed over silica gel a0d was
cluted with an 85-15 benzene-ethyl acetate mixture 1o
obuin 1.217 g of 118<4trimethylsilyl-phenyl)-17a-
(prop-1-ynyl)-A4-estradiene-178-0l-3-one melting at
212" C. and having a specific rotation of [a]p® = +94°
{c=0.9% in chioroform).

The same procedure was wied 10 prepare 118-{3-
trimethylsilyl-phenyl}- | Ta-(prop- I-yny[)-A99-estradi-
ene-i78-0l-3-one with 3 specific rotation of
[@)p®= 4 52.522° (c= 1% in chioroform).

. EXAMPLE 6
118-{4{(N.N-dimethylamino)-phenyl}-178-ethynyl-
AN gstradiene-17a-ol-3-0ne

STEP A: l3-dimethoxy-175-cthynyl-ANIONN).

estradiene-17a-0l
A mixture of 168 g of 33-dimethory-17a-ethynyl-

AN estradiene-178-0l, 175 mi of sahydrous tetra-

hydrofuran and 4.35 g of lithium bromide was stirred at
room temperature for 5 minutes and then the mixture
was cooled 10 —60° C. and 1.9 mi of methane sulfonyl
chioride were added thereto. The mixture was stirred at
=60° C. for one bour and was then poured into 500 mil
ol aqueous saturated smmonium chloride solution. The
mixture was stirred for 10 minutes and was extracted
with methylene chioride. The organic phase was dried
and after the addition of 2.5 ml of pyridine, the mixmre
was evaporited to dryness at 0° C. under rpduced pres-
sure. 75 mli of tetrahydrofuran were added to the resi-
due and 12.5 ml] of 0.75 g of silver nitrate in water were
added thereto. The mixture was heid at —30° C. for (§
hours and at room tempernature for 4 hours and was then
poured into 500 mi of aqueous semisaturated ammonjum’
chioride solution containing $ g of sodium cyanide. The
mixture was stirred st 20° C for 30 minotes and was

‘extracted with chioroform. The organic phme was

tion, dried and evaporsted 10 dryness sader reduced
pressure. The residue was aver silica
gel and was eluted with 3 9| petroleum ether-ethyl
acetate mixture to obuin 3 g of 1.3-dimetboxy-175-
ethynyl-AS(10XI estradiens-17a-0l melting st ~150°
C and having 3 spucific romtion of
{a]oPw 4+ 125°+25" (c=1% in chioroform).

STEP B: ). 3)-dimethoxy-5a,i0a-cpoxy-17-ethynyl-
A1 lestrene-17a-0l

0.12 ml of hexachloroacetone and 0.65 mi of axygen-
sted water (200 volumes) were sdded at 0° C. 0 a mix-
tare of 2.6 g of the product of Siep A, 12 mi of methy-
lene chioride and one drop of pyridine and the mixtare.
was stirred {or coe hour after which 13 mi of chloro-
form were added.-The mixture was stirred for 18 hours
and was then poured into 100 mil of aquecus saturated
sodium thiosulfate solution. The mizture was stirred for
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10 minuiex 3nd was cxtracted with chioraforin. The poured into 3 mixture of 200 g of icc and 200 mi of 0.5
organic phase was washed with aqucous saturated 50- M sodium thiosulfate soiution. ‘The mixture was stirred
dium chioride solution, dried and evaporated 10 dryness for 30 minutes and was extracted with methyiene chio-
under reduced pressure 10 obuia 2.8 g of J.3dime-  ride containing a trace of pyridinc. The organic phase
thoxy-5a.10a-cpoxy-i78-cthynyl-aX!ihestrene-17Tadi  $ was washed with water, dried and evaporaied to dry-
which was used as is for the aext step. The product - ness 10 obuia- | 1.4 g of 3.3-{1.2-ethanediyl-bisoxy]Se.1-
contained 3 smadl amount of the 58,108-cpoxy com- Oa-epoxy-AX!1.estrene-1 T-0ne which was used a3 is for
me'p C:  33dimethoxy-118-{4-(N,N-di the e siep.

_ : Ry~ ~v-dime- STEP B: 3.3-{l.2-ethanediyl-bisoxy}-11 N-
thylamino)-phenyl}-178-¢cthynyl-aV-esirenc-5a,17a- 10 dimethyiamino)-iinyl]—d’-etrine-hzl)-l7ﬁ:( . 4
diol ' A mixture of 200 g of 4dimethylsmino benrene bro-

A mixture of 1.8 g of the product of Step D, 56 mi of gy
anhydrous teteahydrofGran and 30 mg of anhydrous :::: ;9::;: ::‘ ;;?gg‘; ‘3?:?:3z :’fz;d:?r

copper chlioride was stirred under an inert atmasphere : .

at room temperature for 5 minutes and was then placed 5. :?o'( m tnmm.pn::d 30 wl of ”h’d".m m‘."'
in an ice bath. 33 ml of 0.95 M 4-dimethylaminophenyl  r o3 0 of oy oy LTOSPhers (0 cbtam 2 solution
mguegium bromide in ietrahydrofuran were added 284 mi “m&m esum soluts added
dropwise to the mixiure which was then allowed to i se over 75 ninum‘“ao‘ io S’ICM l“; .

ret
urn 10 room temperature. 10 a miature of 25 g of the product of Step

63 ml of 4-dimethylaminophenyl magnesium bromide 29
were added 10 & suspension of &.15 g of dimethylsulfide. A 500 mi of anhydrous tetralrydrofuran and 0.757 g of

copper bromide complex in 30 m! of aahydrous tetrahy.  SOPPeT chioride and the miature was stirred for (5 min-
drofuran while keeping the temperature below 28.5° C. €3 and poured into aqueoss saturated ammonium
and the mixture was stirred for 30 minutes. Then, the chlondesolunomﬁgmnurewuumad_m ethyl
above solution was added dropwise thereto and the 3¢ 3cTtaie and the organic phasc was washed with aquecus
mixture was stirred at room lemperstare for 18 hours  Saturated ammonium chloride solution and with aque-
and was then poured into aqueous saturated ammonium ~ 0us saturated sodium chloride solution, dried and evap-
chiofide solution. The mixture was stirred for 10 min-  ©f3ted 1o drypess snder reduced pregure. The 46 g of
utes and was extracted with chioroform. The organic  residue were chroantographed over silica gel and were
phase was washed with water, dried and evaporated to j, ¢lvted with 3 1-| petroieum ether-ethyl acetate mixture
dryness under reduced pressure. The residue was chro- ~ containing | ppm of triethylamioe 0 obtain 17.76 g of
matographed over silica gel and was eluted with 2 1-1 product melting at 173" C. The impure fractions were
petroleum cther-cthyl acetate mixture contsining 0.5  subjected again to chromatography over silica gel aod
ppm of tricthylamine. The 1.28 g of product was chro-  were eluted with an §-2 petrolenm cther-er=tone mix-
matographed over silics gel and was eluted with the 4 ture containing | ppm of triethylamine to obtain an-
same mixture 0 obtain 0.34 g of 33-dimethoxy-118-{4- ~ other 635 g of 3,3-{},2-ethanediyl-bisoxy}-118-{4-(N.N-
(N, Ndimethylamino)-pheayl}- 1 78-ethynyl-A%-estrene- dimethylamino)-phenyl{-Af-estrene-3a-ol-17-0ne  meit-

Sa,)7a-diol. ing a1 176" C. which was used as is for the next step.
STEP D: 115-{4(N,N-dimethylamino)-pbenyl}-178- = STEP C: 3.3-{12-cthanediyl-bisoxy}-118-{4-(N.N-
ethynyl-A*Y-estradiene- L 7a-ol-3-one « dimethylamino)-phenyi(-17a-phenyl-a%-estrenc-

A mixture of 0.76 g of the product of Step C, 1S miof  3q,178-diol
methanol and 1.6 ml of 2 N hydrochloric acid was A solution of 451 g of the product of Step B in 45.1
stirred for 90 minutes and was then poured intoanaque-  m] of anhydrous tetrahydrofuran was-sdded over 30
ous saturated sodium bicarbomate solution. The mixture minutes st 25° C. 0 s solution of 113 mi of phenylli-
was extracted with chioroform and the organic phase .o thium (1.5 moles) and the mixture was stirved (or ¢
was dried and evaporated o dryness under redoced  hours at room temperature and was thes poured into
pressure. The Q.76 g of residve was chromatographed  squecus saturated ammonium chioride solution. The
over silica gel 30d was eluted with 2 -] petroleum  miztare was extracted wilh ether and the organic phase
ether-ethyl acctate mixture and then with 3 3| cther-  was washed with squeous mtarated sodiem chioride
petroleum ether mixture to0 obtain 0.435 g of 118-{4" g soiution, dried and cvaporated to dryness. The 5.6 g of
(N.N-dimethylamino)-phenyl} 178-etbynyk-a 45 residve were chromatographed over silica gef and were
estradiene- | 7a-oh-3-0ne which after crysallization from  eluted with & $-1 methylene chioride-ecetone mixture
sopropyl etber meited at 142° C. and had 3 specific containing | ppm of triethylamine to obtsin 1.16 g of
rotation of [a]pP = +235.5° 245" (cm=0.45% iachloro- 3 3.{1 2-ethanediyl-bisoxy)- 118-{4-(N,N-dime-
form). ss thylamino)-phenyl}-17a-phenyl-aY.estrene-Sa.178-diol
EXAMPLE 7 which sfier crysallization from aa sopropyl etber-
-’ . methylene chloride mixture meited at 240° C. and had 2
118-{4(N.N-dimethyignino)phenyl]-17a-phenyl-44%- * gpecific rotation of [a]pPm +53"£25" (c=0.5 in
. estradiene-178-0l-3-coe CHCh).
STEP A: ).34{).2-cthanediyl-bisoxy}-5a.l0a-epoxy- © STEP D: 11 5-{4-(N N-dimethylamino)-pbenyi}-17a-
Axlllcr:arl?i: 4 v . phenyl-A49-estradiene-178-0l-3-0ne
2 drops of pyridine were added 10 a mixture of 11.18 Jnloszhydlochloncaadwce_adddmderm
g of JJ{IW;,}.A’(M‘W inert atmosphere 3t 0° 10 5° C. 10 a mixture of 1.5 g of

hexauoroaceione sesquihydeate were added o the € uﬁnmwusdﬂeﬂarwfc.formm.mw
mizture at 0° C. 1.6 ml of 3% oxygenated water were nlofab«and!')ddnmmw.udmdmn
added to the mixture and the mixiure was stirred under Wso[mmaqdedmwemnmmm
an inert atmosphere at 0° C. for 23 hours and was mixture was stirred for 5 minutes. The decanted agque-
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ous phase was. extracted with ether and the or ganic
phase was washed with aquecous sasturated sodium chio-
ride solution, dricd and evaporated to dryness. The 1.3
g of residuc were chromatograhed over silica gel and
were clutcd with 3 |-1 petroleum ether ether miature to
obtain 0.93 g of 118-{4-(N.N-dimethylamino)-phenyi]-
17a-phenyl-a4*cstradicne- 1 78-0l-3-one  which after
crystallization {rom methylene chiloride-isopropyi ether
melted at 226" C. and had a specific rotation of
[a)p?% = +151.5° (c=0.4% in chioroform).

EXAMPLE 3

118-f{4{N.N-dimethylamino)-phenyl}-23-methy}-19,21-
dinor-i17a-849-2 cholatriene-20-yn-178-0l-3-one

STEP A: l.3-{l.2-cthancdiyl-bisoxy}- | 18{4(N,N-
dimethylamino)-phenyi}-23-methyi-19,21-dinor-17a-
a%B.choladiene-20-yn-Sa,173-diol

10.61 mi of2-methyi- I-buten-3-yne were added under
an inert atmosphere to a mixture of 4.5 g of potassium
tert.-butylate in 90 mi of anhydrous tetrahydrofuran and
the mixture was stirred for {5 minutes at ~10° C. A
solution of 4.5 g of the product of Step B of Example 7
in 45 mi of anhydrous tetrahydrofuran was added over
1S minutes to the reaction mixture and the mixture was
stirred at — 10° C. for 3O minutes and then for 4 hours at
0° to 5° C. The mixture was poured into 500 m! of aque-
ous saturated solution of ammoninm chioride and the
mixture was extracted with ethyl acetate. The organic
phase was washed with aqueous saturated sodfum chio-
ride solution, dried and evaporated to dryness to obtain
5.56 g of raw 3,3-{1,2-ethanediyl-bisoxy}-1 1 B-{4(N,N-
dimethylamino)-phenyi}-23-methyl-19,2)-dinor-1 7a-
A%B_choladiene-20-yn-5a,178-diol meiling at 205° C.
which was used as is for the next tep. The raw product
was chromatographed over silica gel and was euted
with a 9-1 methyiene chloride-ethyl acetate conlaining
1 ppm of triethylamine and crystailized from ethyi ace-
tate to obtain the product melting at 215° C. '

STEP B: 118-{4(N,N-dimethylamino)-phenyi}-23-
methyl-19,21-dinor-17a-442D-chofstricne-20-yoe- 175-
ol-3-one

‘A misture of $ g of the product of Step A, 300 mi of
methanol and 10 mi of 2 N hydrochloric acid was
stirred under an inert atmosphere for 15 minutes at 20°
C. and then 300 m! of methylene chioride and thea 300
mi of aquecus 0.25 M sodium bicarbounate solution were
added thereto. The mixture was stirred for 10 minutes
and the decanted aqueous phase was extracted with
methyiene chioride. The organic phase was washed
with water, dried and evaporated 10 dryness. The 45 g
of residue were chromatographed over silica gel and
were cluted with a 1-1 petroleum ether-ethyl acetate
mixture to obtain afiler crystallization from diisopropyl
oxide 101 g of 118-{4-(N,N-dimethylamino)-phenyi}-
23-methyi-19.21-dinor-17a-a49- D cholatricne-20-yne-
178-0l-3-one meiting a1 185" C. and having a specific
rotation of [a]pP= +38.$ =15 (c= 1% im CHCL))

- “EXAMPLE 9 .
118-{4(N.N-dimethylamino)-phenyi}- 1 78-methoxy-23-
" .cholatriene-

methyl-19,21dinor-17a-443 iene-20-yn
3-one

10.61 mi of 2-methyi-l-buten-3-yne were added drop-
wise at - 10° C. 10 a suspension of 4.5 g of potassium
tert.-Dutylate in 90 ml of anhydrous tetrahydrofuran
under an inert aimosphere and the mixture was stirred
at — 10" C. for 15 minutes. Then. a2 mixture of 4.5 g of
the product of Step B of Exampie 7 in 45 ml of anhy-
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drous Ictrahydrofuran was adkded over 1S minutes to the
mizture which was then stisred at - 10° C. for 30 mun-
utes and at 0° to 5° C. for 4 bours. 7.5 mi of methyl
iodide were added (v the misture which was then
stirred in an ice bath for 30 minutes and then poured.
into 500 mi of 0.1 N hydrochloric acid. The mixture was
stirred for 3O minutes at room temperature and was then
exiracied with ethyl acetate. The organic phase was
washed with aqueous aturated sodium bicarbonate
solution, then with aqucous saturated sodium chloride
solution, dried and evaporated (0 dryness. The residue
was chromatographed over silica gel and was cluted
with 2 95-5 methylene chloride-ethyl acetate mixture to
obtain .7 g of 118-{4-{N.N-dimethylaminolpbenyi}-
178-methozy-2)-methyl-19,2{ dinor-17a-442D chola-

triene-20-yne-J-one which after crystallination from
methanol mejted at 105° C.

EXAMPLE 10

118-{4{N,Ndimethylamino)-pheny!]2 1-chloro- 19-aor-
17a-443-pregnadiene-20-yne-178-ok-3-one

STEP A: 3J-(12-ethnediyl-bisoay]-llﬁ-{4-(N.N-
dimethylamino)-phenyi)-21-chloro-1%-nor-17a-4%
pregnene-20-yne-5a,178-diol :

A solution of 7 mi of trichloroethylene in 28 mi of
anirydrous ether was added with stirring sader an inert
atmosphere at 0° to 5° C. 10 a mixture of T7.5miof | M
butyllithium in hexase and 310 ml of anhydrous ether
and the mixture was stirred for one hour while the
temperature rose to 20° C. A solution of 7 g of Step B of
Example 7 in 70 ml of tetrahydrofuran was added to the
resulting mixture dropwise over 30 minutes 21 0° 10 5°
C. and the mixture was stirred a1 0° 0 5° C for 30
minutes after which the temperature was allowed to rise
to 20° C. and was slowly poured iato an aqueocus satu-
rated ammonium chloride solution and the decanted
aqueous pliase was extracied with methylene chioride.
The organic phase was washed with water, dried and
evaporated to dryness to obain 8.5 g of aw product -
melting st 220° C. The iatter was added 10 42.5 mi of
diisopropyl oxide snd the mixture was stirred for 30
minutes and vacuum filtered to obtain 638 g of product
melting at 230° C. The latter was over
silica gel and was cluted with a 7-3 benzene-ethyi ace-
tste mizture containing | ppm of tricthylamine. The
product was dissolved in methylene chloride and was
precipitated by addition of dik oxide 0 obtain
3,3{1,2-ethanediyi-bisoxy]- 1 | 8{4-(N N-dime-
thylamino)-phenyi}-21-chioro-19-n0r-17a-4%-pregnene-
20-yne-3a,178-diol melting at 240° C. and having 2
specific rottion of {a]pPw —83.5°£15" (cmi% in
CHQCh)

STEP B: 118-{4-(N,N-dimethylamino)-phenyi}-21-
chloro-19-a0r-17a-A43-pregnadiene-20-yne-178-0l-
3-one ‘

15 ml of 2 N hydrochloric acid were added under an
inert s 0 s mixture of §.38 g of the product of
Step A in 191.4 mi of 95% cthanol and after stirring the
mixture for one bour, 300 mi of methyiene chloride and
then 200 mi of aqueous 0.25 mm sodium bicarboasie
solution were added thereto. The decanted aqueous
phase was extracted with methylene chioride and the
organic phase was washed with water. deied and evapo-
rated (0 dryness under reduced pressure. The 6 g of
residue were chromatographed over silica gel and were
ciuted with 3 7-3 benzene-cthyl acetate mixture to ob-
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37
@in 3.95 g of 11B-(4(N.N-dimethylannnu)-phcnyl]-21-
chloro-19-n0r-17a-8*Ypregnadiene-20-yie-t 78-0i-
J-one which after crysallization (rom ethyl acetate
melted at 240° C. and had 3 spevific rotation of
[a]o®= + 111" 22" (c= 1% in chiorolorm). -

EXAMPLE IT

N-aozide of
118-{¢(N.N-dimethylamino)-phenyl|- 2l -chloro-19-
nor-17a-442-pregnadicne-20-ync- § 78-0l-Jone

A mixtyre of 0.54 g of 5% M-chloroperbenzoic acid
in 10.8 ml of methylene chioride was added under an
inert atmosphere 3t 0° 10 5° C. 10 2 miatwre of 1.2 g of
the product of Exampic 10 in 2¢ i of methyienc chio-
ride and the mixture was stirred for onc hour 31 0° to $°
C. and was then poured into aqueous 0.2 N sodium
thiosulfate solution. The mixture was cxiracted with
methyiene chioride and the organic phase was washed
with aqueous saturated sodium bicarbonaie solution,

5

15

with water, dried and evapocated 10 dryness. The 1.3 g

of residue was chromatographed over silica gel and was
eiuted with a2 7-3 methylene chioride-methanol mixture
1o obtain 1.15 g of N-oxide of !18-{4{N.N-die-
thylamino)-phenyi}-2i-chioro-19-aor-1 Ta-44-preg-

nadiene-20-yne-178-0l-}-one with a specific rowution of I3

[a)lp® = +47.5° %15 (c=0.7% in chloroform).
EXAMPLE 12
N-ozide of

118-{4(N,N-dimethytamino)-pheny(}-9a,|0a-cpozy- 30

21chloro-19-nor.17a-ud-pregnene-20
-yne-(78-0l-3-one
A mixture of 1.17 g of 85% m-chioroperbenzoic acid
in 23.4 ml of methylene chioride was added over 1S
miputes at 0° to 5° C. to a solution of 1.13 g of the prod-
uct of Example 10 in 23.6 mi of methylene chloride and
the mixture was stirred for 2 bours st 20° C. after which
another 1.17 g of 35% M<hloroperbenzoic acid were

a:!det!.1'l|emixmrewa.s:tiz-mtll'mwme!umram!mn.°

poured a0 a solution of aqueous 0.2 N sodium thiosul-
fate. The mixture was extracted with methylene chio-
ride and the organic phase was washed with aqueous
saturated sodium bicarbonsate solution and then with

water, dried and evaporated (0 dryness to obtain 1.14 g ¢

of residue meiting at 220" C. The residoe was chromato-
graphed over silica gel and was eluted with an 8-2 meth-
yiene chloride-methanol mixture to obtain 1 g of N-
oxide of 118-{4(N.N-dimethylamino)-phenyi}-9a.10a-

38
Oa-cposy-1 LU {4-(N.Ndimethylamino)-phenyi]-21-
chloru-19-nor- 1Ta-34 . pregnene- 20-yne- 1 78-ul- 3-one
melting al 265° C. and having 3 spevific rotation of
[a)o¥= +45° 22" (cw0.8% in chiorolom).

EXAMPLE 14

| |B-[l-(N.N-dimelhylamino)-pheuyﬂ-ZI-phenyl-l‘)-
nar-17a-44%pregnadicne-20-yne- 1 78-0k-3-one

STEP A: 13-{1.2-cthanediyl-bsory} 1 18{4(N.N.
dimethylamino)-phenyl)-21-phonyl-19-nor-17a-A?-
pregnene-20-yne-Sa, 1 73-dinl

A mizture of 4.17 g of potassium tert butylate in 83
al of anhydrous (etrahydeofuran was stirred under an
inert atmosphere for 10 minutes and then 4.5 ml of
phenyl acetylene were added dropwise at = 10° C. The

jon was stirred for 5 minutes and then a solution
of 4.17 g of the product of Siep B of Esampie 7 in 41 ml
of anhydrous tetrshydrofuran was added thercto drop-
wise a1t — [0° C, Then. the temperature rosc to 0° C. and
held there for one hour and was then poured into an
aqueous satursted ammonium chloride solution. The
mixture was extracted with ether and the organic phase
was washed with aqueous saturated sodium chloride
solution. dried and evaporated 10 dryvess The 4.7 g of
residue were chromatographed over silia gel and
cluted with 2 95-5 methylene chioride-acetone mixture
to obtain 371 of of 3.3-{1.2-cthanediyl-bisoxy}-118-
[4.(N . N-dimethylamino-phenyl}21-phenyl-19-nor-17a-
A%-pregnene-20-yne-5a,178-diol melting s 168° C. and
having a specific rowtion of [a]pP®w —119.5°%=2"
(c= % m chloroform).

STEP B: !18-{4-(N.Ndimcthytargino)-phenyl]-21-
phenyi-19-a0r-17a-44%-pregmadiene-20-yne-1 78-0l-
3-one

63 ml of 2 N hydrochloric acid were added 10 2
solution of 3.49 g of the product of Step A in 68 mi of
methanol and the mixture was stirred for 30 minutes and
was poured inlo 3 mixture of 180 mi of ether and 90 mi
of aqueous 0.25 M sodium bicarbonate solution. The
mixture was stirred for 5 minates sad the decanted
aqueous phase was extracted with ether. The organic
pbase was washed with aqueous 0.25' M sodium bicar-
bonste solution, then with aqueous sodium chloride,
dried and evaporated to dryness. The 4.35 g of residue
wrere ch over sifica ged 20d eluted with
with s 95-5 methylene chloride-scetone mixture to ob-

. tain 213 g of 118-{4=(N.N-dimethylaminc)-phenyl}-21-

epoxy-2l-chioro-19-acr-17a-4¢-pregnene-20-yne-178- o

ok-3-one meiting at 270° C. and haviag a specific row-
tion of [a]p® = +19.5° 225" (c=03% ia chlorolorm).

EXAMPLE 13

9a,10a-cpoxy-118-{4-(N.N-dimetirylamino)-pheoyl} (¢

21-chioro-19-no¢-17a-A%-pregoene-20-yne-178-0k
J-one

034 g of u'ivhea;pbaphine were added under an
inert atmosphere (0 a mixture of .63 g of the product of

Ezampie 12 in 6.3 mi of acetic acid and the mixture was 60

stirred 3t room temperature for 43 minutes and was then
poured into water. The mixture was extracted with
methylene chioride and the organic phase was washed
with water, dried and evaporated 1o dryoness. The 0.9 g

of residue was chromatographed over silica gel and was €3

efuted with a -1 petroieum ether-ethyl scetste mixture
The product was crysiallized (rom a methylene chio-
fide-isopropy! ether mixture 10 obtain 0.346 g of 9a,1-
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phenyi-19-a0r-17a-44%-pregmdicne-20-yne-1 78-0l-
3.0one which after crystalfization from isopropyl ethile
had a specific rotation of [a]lp®= + 205" 21" (c= 1%
i chloroform).

EXAMPLE 15

118-{4-(N,N-dimethylamino)-phenyl} 1 Ta-(prope-1,2-
dienyl)-a49-estradiene-175-0k-3-coe

STEP A: 134{12-ethanediyl-bisoxy})-118-{4{N.N-
dimethylamino)phenyl}-1 7a{prope-1,2 9.
aoene-5al1fdiol and  33{l.2-ethanediyl-bisoxy]-
118-{4={N . N-dimethylamino)-phenyi}- 1 Ta-(prop-2-
ynyi)-AY-esirene-5a.) 78-diol

Allene was bubbled into 50 ml of anhydrous tetrahy-
drofuran a1 0° to 5° C. until 2.1 g were absorbed and
23.9 mi of a solution of 3 1.3 M of butyilithium in bexane
were added thereio over 15 minuies 2 ~70° C. The
misture was stirred at —70° C. for 15 minutes and then
a solution of 3.5 g of the product of Sicp B of Example
7 in 33 mi of anhydrous tetrahydrofuran were added
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thercto at - 70° C. over 25 minutes. The mixture was
stirred at = 70° C. for one hour and was poured siowly
into an iced aqueous saturated ammonium chioride
solution. The mixture was extracted with ether and tHe
organic phase was washed with aqueous saturated so-
dium chloride solution, dried and evaporated to dry-
ncss. The J.4 g of residue were chromatographed over
silica gel and ctuted with 2 1-1 petroleum ether-ethyl

‘ acetate mixture containin, | ppm of rieshylamine (o0

obtain 1.73 g of 3.)-{1.2-cthanediylbisoxy}-1158-{4-
(N.N-dimethyiamino)-phenyl}-17a.{propa-1.2! -dienyl)-
A%-estrene-Sa,170-diol meiting at 178° C. and having 2
specific rotation of (@] = — 32°=2° (c=0.7% in chlo-
roform) and 1.5 g of 3,3-{1 2-ethanediyl-bisoxy}-118-(4-
(N.Nimethylamino)-phenyl]-17a-(prop-2-ynyl)-4°-
estrene-5a,178-diol melting at 150° C. and having a
specific rotation of (a]p?¥m — 15° 4 2° (cm0.9% ia chlo-
roform).

STEP B: 11B-{4(N,N-dimethylamino)-phenyl}-17a-
{propa-1.2-dienyl)-A4?-estradiene- 1 78-0l-3-one

A mixture of L.73 g of the 1 7a<(props-1,2-dienyl)-iso-
mer of Step A. 51.8 ml of 95% ethanol and 3.5 mi of 2
N hydrochioric acid was stirred under an inert atmo-
sphere at 20° C. for one hour and then 50 mi of methy-
lene chioride and 50 mi of aqueous 0.25 M sodium bicar-
bonate solution were added thereto. The decanted
aqueous phase was extracted with methylene chloride
and the organic phase was washed with water, dried
and evaporated 1o dryness. The 1.51 g of residue were
dissolved in 10 ml of hot methylene chloride and 15 ml
of isopropy! ether were added to the solution. The mir-
ture was concentrated and allowed o stand to obtain
1.23 g of product which were crystallized form 3 meth-
ylene chioride-isopropyl ether mixture to obtsin 1.11'g
of  118-{4(N,N-dimethylamino)-phenyl}-17a-(props-
1.2<dienyl)-A4V-estradiene 178-0l-3-0one melting at 228°
C. and having a specific rouiion of
[a]p®= +139.5°£3° (c=0.8% in chloroform).

EXAMPLE 16

0

5

3s

lla{qN.N-dhnahyhmino)-phnyn-ncwz- ©

ynyl)-A49-estradiene-178-0l-3-0ne

A mixture of 0.94 g of the 17a-<(prop-2-ynyl)-isomer
of Step A of Example 15, 282 ml of 95% cthanol and 2

ml of 2 N hydrochloric acid was stirred at 20° C. for one 45

hour and then 50 mi of methylene chioride and 50 mi of
“n aqueous 0.25 M sodium bicarbonate solution were
sdded thereto. The mixture was stirred for 5 minutes
and the decanted aqueocus phase was extracted with
methylene chloride. The organic phase was washed
with water, dried and evaporated 10 dryness and the

petroleum ether-ethyl
yielded 0.42 g of 118-{4-(N.N-dimethylamino)-phenyi]-

17a<(prop-2-ynyf)-A¢S-estradiene-178-0l-3-one with 2 44

specific rouation of [a]p®P= 4 143°£3° (c=08% =
chioroform). .

-

EXAMPLE 17

118{4(N,N-dimethylsminc)-pbenyi}- 17a-ethynyl ¢

A%I-estradiene 178-0k-3-cne

STEP A: 1.){1.2-cthancdiyl-bisoxy}-118-{4(N.N-
dimethylamino)-phenyl}-178-cyzno-17a-trimethyl-
silyloxy-A?-estrene-5a-ol

A solution of I8 mmoles of [-(N.N-dimethytamino)- ¢S

phenyl]-magnesium bromide in anhydrous tetrahydro-
furan was added under an inert atmosphere t0 2 suspen-
sion of 2.05 g of dimethyisulfide-copper bromide com-
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plex in 10 mi of anhydrous tetrahydrofuran and the
mixture was stirred for JO minutcs after which 20 mi of
anhydrous tricthylamine were added thereto. A solu-
tion of 0.95 g of 3.3{1.2-cthanediyl-bisory}-5a,!0a-
cpoxy-178-cyano-1Tarimethylsilyloxy-AN! Deestrene
in anhydrous tetrahydrofuran were added 0 the mix-
ture which was then stirred for 15 hours at room tem-
perature and poured into 50 m! of aquevus saturated
ammonium chloride solution. The decanted 'squeous
phase was extracted with ether and the organic phase
was washed with water, dricd and evaporated to dry-
ness. The residue was chromatographed over silica gel
and was eluted with an $-2 benzene-ethyl acetate mix-
ture to obtain 1.1 g of 1.3-[1,2-ethanediyl-bisoxy}-113-
{4-(N,N-dimethylamino)-phenyl)-178-cyano-17a-irime-
thylsilyloxy-a%-cstrene-Sa-of  which afier crystlliza-
tion from isopropyl ether melited at 247° C. and had a
specific rotation of [a]p®P= —12.5° (c= 1% in chioro-
form).

STEP B: 13{l2-ethanediyl-bisoxy}118-{4(N.N-
dimethylamino)-phenyl}-17a-ethynyi-A?-estrene-
5a,178-diol

I g of the acetylide complex of lithium ethylenedi-
amine was added 10 a mixture of 0.8 g of the product of
Step A in 8 ml of ethylenediamine and the mixture was
sticred under aa inert aumasphere at ~50° C. for 90
minutes. The mixtore was cooled to 20° C and was
poured into aqueous ammoaium chloride solution. The
mixture was extracted with ether and methyiene chlo-
ride and the organic phase was dried and evaporated to
dryness. The residuz was chromatographed over silica
gel and was cuted with a 7-3 benzene-cthyl scetate
mixture. The product was crystallized from isopropy!
ether o obtain 0.43 g of 3,3-{1,2-ethanediyl-bisoxy}-
118-{4-(N,N-dimethylamino)-phenyi}-17a-ethynyi-A?-
estrene-5a,178-diol melting at 199° C. and baving a
specific rotation of [a)p®= —43°21.5° (c= 1% ia chio-
roform).

STEP C: 115-{4(N ,N-dimethyiamino)-pbenyl}-l 7a-
ethynyl-A4S-estradiene-178-0l-3-0ne -

1 ml of 2 N hydrochloric acid was added o a solution
of 0.25 g of the product of Step B in 6 mi of methancl
and the mixture was stirred at 20° C for 40 minutes and
then was poured into water containing 2.5 ml of N

sodium hydroxide The mixture was extracted with

ether and the organic phase was dried and evaporated
to dryness. The residue was chromstograpbed over
silica gel and was eluted with & 7-3 benzenc-ethy! ace-
tate mixture to obtain 0.25 of 118-{4(N,N-dime-
thylamino)-phenyl}-| Ta-ethynyl-A 49 qstradiene-178-
ol-3-one.

Analysit CxaHnNOz molecular weightm415354
Caiculated: %C, 30.92; %H, 800; %N, 1.37. Found:
%C, 30.7; %H, &1; %N, 3.1

EXAMPLE 18
11 8-{4-(M . N-dimethylamino)-pheayl}-17a-cthyayi-
A%-cstradiene-178-0l-3-0ne

STEP A: 3)-{l,2-cthanediyl-bisoxy}- 18-{4-(N.N-
dimethylamino)-phenyi}- 17a-ethynyl-At-estrene.
3a,178-diol

1225 g of the acetylide complex of Fthium ethylene-
diamine were added under an inest atmospbere t0 3
solution of 6 g of the product of Siep B of Exampie 7 in
lwwofmnhydtofmnandlhemiamvanine_du
55° C. for 4 hours and was then cooled and poured into
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&0 nr\l of an |c:q 3queous saturated ammanium chloride of siep A in 100 ml of methano! and the muxture was
solunqn. The mixturc was exteacted with ether and the surred 2t 0° 10 5° C. for one hour. 200 mi of diethyi
organic ph.ae was \.vashcd. with agucous saturaied so- oxide and then 200 mi of aqueous 0.25 M sodium bicar-
dium clxlondF soiution, dried and cvaporated to dry- bonate solution were added to the mixture which was
ness. The residue was chromatograpbed over Slica el 5 phen stirred for § mincies The decane phase
and eluted with a 7-) benzenc-cthyl acetate mixture was extracied with diethyloside and m:::': phase

containing | ppm of tricthylamine. The 4.5 g of praduct hed wi . .
was crystillized from a methyienc chloridediisopropyl o> with aqueous saturated sodiem chioride

oxide mizture 10 obtain 3,)-{1.2-cthancdiyl-bisoxy]-113.  S0lution, dried and evaporated 10 dryness. The 3 g of
[44N.N-dimethylamino)-phenyl}- 17a-cthynyl-4% . o THOUe were chromatographed over silica gel and
trene-a,l78-diol melting at 202° C. and having a spe.  ©otcd with 2 7-3 benzene-ethyl acctate mixture 10 ob-
cific rotation of (ajp®w —47.5°=1.5" (c= 1% in chlo-  Win 1.43 g of amphorous 118-[3-(N.N-dimethylamino)-

rolorm). - phenyl]-17a-{prop-1-ynyl)-a4-cstradiene- 1 78-0l-3-one
STEP B: 118-J4(N.Ndimethylamino)-phenyl}-17a-  with a specific rotation of [a]p® = +43° 2.5 (c= 1%
ethynyl-44-estradiene-178-0i-3-one 13 in CHCl;) i
5 mi of 2 N hydrochloric acid were added 1o 3 sus-
pension of 2 g of the product of Step A in 50 mi of 95% EXAMPLE 20
ethanol and the mixture was stirred at 20° C. for one N-ozide of
hour. 10Q mil of ether and then 100 ml of aqueous. 0.25 11 imethylami Ta{prop-1-
M sodium bicarbonate solution were added 10 the mix- 20 Hq;‘nmumm{m :

ture and the decanied aqueous phase was extracted with . : L.
ether. The organic phase was washed with aqueous A solution of Q.71 g of $5% m~chloroperbenzoic acid
saturated sodium chioride solution, dried and evapo- in 142 mi of methylene chioride was added over 10

rated (o dryness and the residue was chromatographed ~ Minutes 3t 0° to 5° C. to s mixture of 1.3 g of the product

over silica gel. Elution with a 64 pewroleum ether-ethyl 55 of Example 4 in 30-mi of methylene chioride and the
aceiate mixture yieided 152 g of 1}8-{4-(N,N-dime- mixture was stirred for coe bour st 0° w0 5° C. and was
thylamino)-phenyi}-17a-ethynyl-A49-estradiene-178- poared into 100 mi of an aqueous 0.2 N sodiam thiosul-

oi-3-one which after crysullization fromr ditsopropyt fxte siotion: The decanted aqueous phose was ex-
oxide melted at 172° C and had a specific rotation of tracted with meéthylene chioride and the ovganic phase
[a)o?®= +182°25" (c= 1% in chloroform). 30 was washed with aqueous 0.5 M sodium bicarbonate

] ! was dissolved in 20 ml of chioride and 20 m!
un-{J-(N-N‘d"”.,,""V"m. >phenyll-17a<prop-l- o diisopropyl ondeu 3 mmaddd thereso. Crystallization
ynyl)-449-estradiene-175-0f-3-one was induced and the mixture stood for » while and was

STEP A: 3.3-{l.2-cthanediyl-bisoxy}-118-{3(N.N- 35 vacuum filtered. The crystals were dried (o obtain t4g

[ AU

dimethylamino)-phenyi]-17a-(prop-1-yny-a%estrene- * * of N-oxide of 118-{4(N,N-dimethylaminc)-phenyi]-

3a,178-diol ,
A mixture of 10 g of mbromo-dimethylaniine in 45 o 210° C. and baving a specific rotation of

mi of anhydrous tetrahydrofuran was added under an 1% i

inert atmosphere over 45 minutes to a mixture of 1.46 g 40 [alp?=+735°22" (c= 1% in chloroform).

of magnesium and S ml of anhydrous tetrahydrofuran EXAMPLE 21
and the reaction was started by addition of dibromo- . . )
methane. The mixture was stirred for one bour o obuain | -t M{';"’"",I ’)'P'“’"'}A -estradiene-

a solution of 0.95 M of magnesium and 42.2 ml of the : )
solution were added at 0° to 5° C. over 30 minutes ander 45 l“ﬂ(dﬁmmﬂ&m“b!.ﬂb
an inert atmospbere to a misture of 3.7 g of 3,3-{1.2- tion of 1 g of the product of Step B of Example 7 in 20
ethanediyl-bisoxy)-5a,10a-epoxy-17a<prop-1-ynyl)- ml of tetrahydrofuran containing 10% water and the
AN esirene-1781 -ol, 74 ml of anhydrous tetrabydro-  mixture was stirred for cne hour and poured into 200 ml
(uran and 99 mg of copper chloride and the mixture was  of water. The mixture was extracted with methylene
stirred for 30 minutes at 0° 10 5° C. and was poured into %0 chioride and the orgasic phase was washed with aque-
2n aqueous ssturated sammounium chioride solution. The  ous saturated sodium chioride solution, dried and evap-
mixture was extracted with ether and the organic phase orated 10 dryness to cbtsin 1.3 g of 1} i
was wsbd with aqueous saturated sodium MG thylamino)-phenyi}-A4%-astradiene-Sa,178-dok3-one.
solution, dried snd evaporated (o dryness. The resides (.63 ¢ of the latter were added to & mixtare of 12 ml of
was chromatographed over silica gel and eluted with 8 55 eipan) and 2.4 i of 2 N bydrochioric acid and the
9-1 methyiene chioride-acetone mizture conuising 1. iyive was stirred at room temperature for 90 minates
ppm of triethylamine 1o obtain 1.5 g of 3,3-{1,2-ethaned- and was poured info sodium b The
iyl-bisoxy}-118-[3M:N-dimethylamino)-phenyl}- 1 7a- 7 ::" “"‘“‘I ~ith ether 2ad m"‘“’"’“‘“‘.
(prop-i-ynyl)-8%-estifene-5a, 1 78-diol meiting at 262° C. mixtare with a °“"‘;"‘"‘.
and having a2 specific rowtion of [a]pP= —64"£1.5° @ ::' washed m""“’" ‘“’:‘“‘ ”‘““m d“’.":
(c= 1% ia chioroform) and 0.66 g of the corresponding ution, dried and evaporaied ﬂ':“dm
58-0l somer meiting at 210° C. and baviag a specific '?m“ WW“"""N s sl
rotation of [alp®m+32.5"%1° (c=08% in chioro- With 3 64 petroleum ether-cthyl acetate mixture.
= Tt e
STEP B: 11 .N-dimethylamino)-phenyl}-b ¢5 wum (L {
l7a-(prop-l-ynyl)-4‘;-‘{3:(esNu=diu‘e.l7B-ol-}oae Ihyhnﬁlo)-phﬁlyﬂ'&"mnﬂ:d-m. melt-
10 mi of 2 N hydrochloric acid were added 3t 0°t0 §° ing at 130° C and hvm‘.a specific rotation of
C. under an incrt gas 10 a mixture of 3.7 g of the product [a)o®m +2TT°25° (c=0.5% in chiorolorm).
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EXAMPLE 22

113-[44(N.N-dimethylamino)-phenyl)- | Ta-( prop-2-
enyl)-A4%cstradien-178-0i-J-one .

STEP A: }J-[l.2-cthanediyl-bisaxy} 1 | B-{4-(N.N-
dimethylamino)-phenyl}-17a-(prop-2-enyl)-4*-csirenc-
Set, | 7B-diol

A solution of3.5 g of the product of Step ) of Exam.-
ple 7 in 3S ml of tctrahydrofuran was added under an

inert atmosphere at 20° C. over 1S minutes 10 $5.5 mi of IV

0.7 M 3llyl magnesium bromide in ether and the mixture
was stirred at 20° C. fur one hour 3 was then puured
in(o an aqucous saturated ammonium chloride solution.
The mixture was extracted with ether and the organic
phase was washed with aqueous saturated sndium chlo-
nde solution, dried and cvaporated to dryness. The
residue was dissolved in 10 mi of methyicne chloride
and 15 mi of diisopropyl oxiie were added 10 the solu-
tion which was shen concentrated and allowed to stand.
The mixture was vacuum filiered and the crysals were
rinsed with diisopropyl oxide and dried 10 obtain 2.76 g
of 3,3-(1.2-ethanediyi-bisoxy}-118-{4(N.N-dime-
thylamino)-phenyl}-17a-(prop-2-enyl)-A%-estrene-
Sa.178-diol melting at 198° C. .

Anaiysis: C3iHaiNOg molecular weight =493.69
Calculated: 9%C. 74.42; %H, L.78; %N, 23). Found:
%C. 74.0; %H. 8.7; %N, 2.9.

STEP B: |184{4{N.Ndimethytsmino)-phenyl}-17a-
(prop-2-enyl)-A%?-estradiene- 1 78-0f-J-one

4.5 ml of 2 N hydrochioric acid were added to 2
suspersion of 2.2 g of the product of Step A in 66 ml of
methanol and the mixture was stirred at 20° C. for 30
minutes alter which 132 ml of diethyl oxide and then
132 ml of aqueous 0.25 M sodium bicarbonate solution
were added thereto. The decanted aqueous phase was
extracted with diethyl axide and the organic phase was
washed with aqueons saturated sodium chloride solu-
tion, dried and evaporated to dryness. The residue was
chrematographed over silica gel and was eluted with a
7-3 bemzene-ethyl acetate mixiare The product was
- “taken up in 2 mixture of 15 ml of ditsopropyl oxide and
7.5 m! of methylene chloride and the solution was con-
centrated and allowed to staad. The mixture was vac-
uum filtered and the crystals were rinsed with diisopro-
pyl oxide and dried to obtain 1.365 g of 118-{4(N.N-
dimethylamino)-phenyl}l-1 Ta<{prop-2-enyl)-44*-estradi-
ene-178-0l--onc melling st 182° C. and having a spe-
cific rotation of [a]p?®= 4206.5° 23" (c= 1% in chio-
roform).

EXAMPLE 23

11 8-{4<(N, N-dimethylaminomethyl)-phenyl}-17a-
(prop-1-ynyl)-a¢I-esiradiene-178-0i-3-one

STEP A: 1.3{l.2-cthsnediyl-bisoxy)-118-[4-(N.N-
dimethylaminomethyi)-phenyil-17a<(prop-i-yayi)-a?-
estrene-3a,178-diol .

A solution of 428 g of &4(N.,N-dimethylaminome-
thyl)oromobenzene in 190 mé df anhydrous letrahydro-
furan was added over 50 mMutes under an isert atmo-
sphere at 45° (0 50° C"10-3 mixture of 5.5 g of magne-
sium in 10 ml of anhydrous ietrahydrofuran and the
reaction was induced with dibromoethane addition.
The mixture was stirred for one hour (0 obtain an 0.85
M magnesium solution and 127 mi of the sid solution:
were added under an inert at here 21 0" to 5° C.
over one hour to a mixture of 10 g of 3.3{12-ethaned-
iyl-bisosy]-Sa.10a-epory-17a-(prop-l-ynyl)-a X!
estrenc-178-0l. 200 mi of anhydrous \etrahydrofuran
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and 1127 g of copper chlonde. The musture was stirred
for 15 aunuics and wax poured into an agueous satu-
rated ammonium chlorikic solution. The mixture was
extracicd with cther and the organic phasc was washed
with agucuus Saturated sidium chioride solution. dried
and cvaporatcd (o dryness. The resitue was chromato-
graphed over silica gel and was cluted with a 9-1 methy-
lene chioridc-methanol misture containing | ppm of
triethylamine 10 obtain 10.1 g of praduct. The laiter was
dissolved! in methylene chioride 2nd a few drops of
methanol and then disopropyl oxide were auded
thereto. The mizture was concentrated, allowed
stand for 6 hours and was vacuum [iltered 10 obtain 7.37
g of  3.3{12-ethancdiyl-bisoxy}-t 1 8-[4-(N.N-dime-
thylaminomcthyl)-phenyl}-t 7Ta<(prop-1-ynyl)-a?-
estrene-5a,75-diol meiting at 186° C. and having 3
specific rotation of {a)p@= —63°+25" (c=Q.5% in
chloroform).

STEP DB: 118-{4{N.Ndimethylamiromethyl)-

phenyl}-17a-(prop-1-ynyl)-4*9-estradiene-173-0i-3-one

A mixture of 15 mi of 2 N hydrochiotic ad. 7.37 g
of the product of Step A and 147.4 ml of methanol was
stirred at 20° C. for one hour and then 300 ml of diethyl
oaide and. 300 mi of aqueous 0.25 M sodium ticarbonate
solution were added thereto. The decanted aqueous
phase was extracted with diethyl oxide and the organic.
phase was washed with aqueous saturated sodient chio-
ride solution, dried and evaporated 10 drymess. The
product was dissolved in 2 mizture of diisopropyl ozide
and methylenc chloride and the solution was concen-
trated and allowed to stand. The mixture was vacuum
filtered and the crystals were dried to obuain 3.74 g of
118-{4-(N.N-dimethylaminomethyl)-phenyl}-1 7a-
(prop-1-ynyl)-44?-estradiene-178-0ok-3-one melting at
190° C. and having 3 specific rotation of
[a]lo®= 4+ 84.5° £2° (c=0.8% in chioroform).

EXAMPLE 24
118<(4-pyrrolidinyl-phenyl)-17a-(prop-1-ynyl)-449-
estradiene-178-ol-3-one

STEP A: 3.3-{1.2-ethanediyl-bisoxyl}-118-(4-pyr-
rolidinyiphenyl)-17a-(prop-i-ynyl)-A?-estrene-3a,178-

diol
A solution of 34 g of 4-pyrrolidinylbromobenzene-in

140 mi of anhydrous tetrahydroluran was added over '

one bour under an inert atmosphere 3t 45°-50° C. to a
mixture of 4 g of magnesium and 10 ml of anhydrous
tetrahydrofuran and the resction was started by addi-
tion of dibromoethane 10 obtain 31 M magnesium solu-
tion. 36.4 mi of the said solution were added over %0
minutes at 0° 10 5° C. under an inert atmosphere 10 a
mixtore of 8 g of 3.3-{1.2-cthanediyl-bisoxy}-Sa,10a-
eposy-i7a<prop-i-yny-4%!Nestrene-178-0l m 160
ml of anhydrous tetrahydrofuran and 216 mg of copper
chioride and the mixture was stirred for one bour and
ws poured into an squeous saturated ammoniym chio-
ride solution. The mixiure was extracted with diethyl
ozide and the organic phase was washed with aqueous
saturated ammoniom chioride solution, aqueous sstu-
rated sodium chioride solution, dried and evaporated to
dryncss. The residue was chromastographed over silica
gel and was eluted with a 95-3 methylene chioride-ace-
tonc misture containing | ppm of tricthylamine to ob-
win 83 g of 3,34{1.2-cthanediylbisoxyil- 1 18<(4-pye-
rolidinyl-phenyl)- 17a<{prop- I-ynyl)-4%-estrenc-5a.178-
diol which after crysisilization from a methylene chlo-
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EXAMPLE 29

] (B-{&-(N.N-dimc(hyhmino}phmylI-Zt-rnmahyh&lyl-

19-nor-178-4%%-pregnadiene- 20-ync- 1 78-0l-3-one

STEP A: 33{l2-ethanediyl-bisoxy]-118-{4{N.N-
dimethylamino)-phenyl]-21-trimethylsilyi- 1%noc-17a-
A% pregnene-20-yne-Sa, [ 78-diot

A mixture of 13 ml of 2-1.6 M ethyl magnesium bro-
mide in 1ctrahydrofuran and 13 ml of anhydrous tetra-
hydrofuran was stirred for $ minutes at 0" 10 5° C. and
3.4 mi of trimethylsilyl acetylene were added thereto
dropwise. The temperature was allowed 10 rise to 20°
C. and the misture was then stirred for 20 minutes.
Then, a solution 6 1.12 g of the product of Step B of
Example 7 in 10 mi of anhydrous tetrahydrofaran was
added dropwise to the mixture and the mixture was
stirred at room temperature for 16 hours and was
poured into aqueous ammonium chioride solution. The
mixture was stirred at room temperature for 10 minutes

s

and was ‘ex‘racted with methylene chioride. The or- 20

ganic phase was washed with aqueous saturaled sodium
chioride solution, was dried and evaporated 10 dryness.
The residue was chromatographed over silica gel and
was eluted with a3 64 petroleum ether-ethyl acetate

mixture 10 obtain 680 mg of 3,3-{1.2-ethanediyl-bisoxy]- 25

118-{4-(N N-dimethylamino)-pheny|}-21-trimethylsily}-
19-n0r-17a-A%-pregnene-20-yne-5a,178-diol with a spe-
cific rotation of (@] 0w —76.5"+3" (c=05% in chio-
roform).

STEP B: [18-{4-(N.N-dimethylamino)-phenyl}-21- 30

trimethylsilyl-19-nor-17a-449-pregnadiene-20-yne-
178-0l-3-0ne

A mixture of 1 ml of 2 N hydrochloric acid, 562 mg
of the product of Step A and 15 mi of methanol was

stirred at room temperature for 40 minutes and was 33

poured into aqueous sodium bicarbonate solution. The
mixture was extracted with ether and the organic phase
was washed with aqueous saturated sodium chloride
solution, was dried and evaporaied w0 dryness. The

- residue was chromatographed over silica gel and was o

eluted with 2 64 petroieum ether-ethy! acetate mixture
to obtain 364 . mg of
118-{4-(N,N-dimethylamino)-phenyl}-21-trimethylsilyl-

-19-nor-17a-A42-pregnadiene—~20-yne-173-0l-3-one )

with a specific roation of [a]lp¥=m+97.5°+3"

(c=0.35% in CHCIy).

Analysis: C31HaNO:Si molecular weight=487.76
Calculated: %C. 76.33; %H, 8.47; %N, 2.57. Found:
%C, 76.4; %H, 87; %N, 2.8.

EXAMPLE 30
N-oxide of
11 8-{4-(N,N-dimethylaminomethyi)-phenyi}-17a-
(prop-1-yayi)}-A4%-estradiene-178-0l-3-0ne

A solution of 0.64 g of m-chloroperbenzoic acid in 33

12.8 mi of methylene chloride was added over 15 min-
utes at 0° to 5° C. to a solution of 1.4 g of the product of
Example 23 in 28 mi’ of methyilene chloride and the
mixture was stirred & 0° 10 5° C. for one hour and was

then poured-info aqueous 0.2 N sodium thiosuifate soly- 60

tion. The decanted aqueous phase was extracted with
methylene chioride and the organic phase was washed
with aqueons sodium bicarbonate solution, dried and
evaporatéd 10 dryness. The residue was chromato-

graphed over silica gel and was cluted with an §-2 mix- &S.

ture to obuin 1.28 g of N-oxide of 118-{4-(N.N-dime-
thyhminomelhyl)-phcnyl}-l7a-(prop-l-yny!)-4‘-’- )
estradiene- | 78-0l-3-0ae. The product was dissolved ina
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miziure of methylene chloride and dikapropy! nude
and the muarure was vacuwn filtered to chtasn 1.075 g of
the sard product mehting at 215° C. and having a specific
rotation of [a)0= + 74.5° 225" (c=0.7% im CHCI,).

EXAMPLE 31

Hemilumarate of
118-{4{N.N-dimethylaminomethyl)-phenyl]-17a-
(prop-l-ynyl)-A49-estradiene- 1 78-0l- 3-one

A miature of 0.37. § of fumaric acid in 4.58 mi of
ethanoi was added 1o 3 mixture of 1.44 g of the product
of Exampie 23 in 2.88 mi of ethanol and the mixture was
stirred at 60° C. for 3O minutes. The mixture returned to
20" C. and was. stirred. The mixture was evaporated to
dryness and the residue was taken up in ether. The
mixture was vacuum filtered and the product was dried
0 obwain 1.70 g of hemifumarate of 118-{4(N,N-dime-
thylaminomethyl)-phenyl)-17a<{prop-i-ynyf)-A42.
estradiene- 1 78-0l-3-one meiting at 160" C. and having a
specific rotation of [alp®= +70.5° 25" (c=0.3% in
CHCh).

EXAMPLE 32
118-{4<(N.N-dipropylamino)-phenyl}- { 7a(prop- -
yayl)-442-estradiene-178-0l-3-00e
STEP A: 3J-{l.2-cthanediyl-bisaxy}-118-4-(N.N-
dipropylamino)-pbenyi}-17a-(prop- 1-ynyi)-a%-extrene-

S5a,17p-diol
A solution of 52 g of 4-bromo-N,N-dipropyl-aniline

in 110 mi of tetrahydroluran was added dropwise at 40° .

C. under an inert atmosphere (0 2 mixtgre of S g of

magnesium and 15 ml of anhydrous tetrahydrofuran to
obtain a I.1 M magnesium solution. A solution of 5.55 g

of 33{1.2-ethanediyl-disoxy}-5a,10a-epoxy-17a-(prop-
l-ynyl)-A%0 Destrene-178-0l and 200 mg of cuprous -

chioride was stirred at 0° to 5° C. and then 50 ml of the
magnesium solution were added thereto over 15 min-
utes. The mixture was stirred at 20° C. for one hour and
was then poured into aqueous saturated ammonium
chioride solution. The mixture was extracted with ether
and the organic phase was dried and evaporated to
dryness. The residue was chromatographed over silica
gel and was cluted with 3 7-3 wivenecthyl scetate
mixture to obtain 6.3 g of 3,3-{1,2-cthanediyl-bisoxy}-
118-{4-(N.N-dipropylamino}- 17a<{prop-t-ynyl)-a?-
estrene-Sa, 178-diol with a specific rotatioe of
[alp®= ~56"£7" (c=03% in CH L) :

Anslysic CisHaNOg moleculsr weight =547.75
Caleulated: %C, 76.74; %H, 9,027 %N, 2.56. Found:
%C, 7.5 %H, 9.2; %N, 25.

STEP B: 118-{4-(N.N-dipropylaminc)-phenyi}-t7a-
(prop-1-ynyi)-a49-estradiene-175-0l-3-cae

A mixture of 10 mi of 2 N hydrochloric acid, 5.8 g
of the product of Step A and 30 ml of methsnol was
stirred st 20° C. for 50 minutes and was then seutralized
by addition of N sodism hydroxide solution. The mix-
ture was evaporated to drynéss under reduced pressure
and the residue was taken uwp in methylene chioride
evaporsied to dryness and the residue was chromato-
graphed over silica gel. Elution with 3 J-1 iolvene-ethyl
acetate misture yicided 381 g of 118-[4(N.N-
dipropylaminc)-phenyl}-17a{(prop-1-yayl)-4¢-estradi-
ene-178-0l-3-one.
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Moo pecirum. Abearption at JODO em =t (O1); at 1634
= (C=0) at 1$10-1595-1558 and 1517 em=! (a2
and aromatc bands); at 2240 em=! (C=C).
The (ollowing products were prepared by the process
of the invention using ihe appropriate starting materials:

(N\) 1 1/3-[a-(N-cthyl-N-methylaminu)-phenyl]-i7a-
(prop- I-ynyl)-34%-cstiratliene-1783-ol-3-one melting at
174° C. and having a spevific rotation of
(a]o®= + 149" £2.5" (c= 1% in CHCly).

(B) 118-{N-methyl-2,)-dihydeo- | H-indol-5-yl}- 1 7a-
(prop-i-ynyl)-a4*-estradiene-178-0l-3-onc melting at
176 C. and having a specific rowation of
[@]i#%= + 133° 3" (c=0.8% in CHCIy).

(o) J-hydroxyimino- | | 3-{4-(N.N-dimethylamino)-
phenyl]-17a-(prop- i-ynyl)-a4*-estradiene-178-0l (Z
isomer) meiting at 260° and having s specilic rotation
of [a]p?= 4.141°%£3.5° (c=0.8% in CI1Cl)) and the
corresponding E somer melting at 220° C. and hav-

ing a specific roution of [a]g™= +164°2).5" 20

(c=0.8% in CHCl).

(D) N-oxide of |18-{4-pyrrolidyl-phenyl}-17a(prop-1-
ynyl)-A%t-estradicne-178-0l-3-one melting at 220° C.
and having a specific rotation of (a]p®= +88°£2.5°
(c=0.75% in CHCly) :

(E) L1p3-{4-(N-methyl-N-isopropylamino)-phenyl}-i7a-
(prop-1-ynyl)»-A4%-estradiene-178-ol-}-one with 2
specific rotation of [a]p®= 4 [40°£3.5" (c=0.5% in
CHCQCL). )

(F) N-oxide of 118-{4(N.N-dimethylamincethoxy)-
phenyl}-17a-(prop- I-yayl)-449-cstradiene-178-ol-
3-one with a specific rotation of [a]p®= +60.5°
(c=1.2% in CHCl)).

(G) N-oxide of 118-{(N-methyl)-2.3-dihydro- [ H-indol-
S-yl}-17a-(prop-1-ynyl)-A9-estradiene-178-0l-3-one
with a specific roution of {c]p®wm +103°x25°
(c=0.8% in CHCly).

(H) 118-{&(N-methyl-N-trimethylsilylmethylamino)-
phenyl]-lTa<(prop-l-ynyl)-A4%-estradiene-178-0l-
3-o0te

(D 118{4(N-methyi-N-dimethylamincethylamino)-
phenyli-17a<(prop-1-ynyl}-a4?esiradiene- 178-0l-
J-one. *

14)) 11 8-{4-(N-methyl-piperazin- i-yl)-phenyl}- 1 7a-
(prop-1-ynyl)-A*?-estradiene-178-0l-3one

(K) 118{4(N.N-dimethylamino)-phenyl}-17-hydrox-
yimino-4%f-estradiene-3-one with 3 specific rotation
of [a]p®= +207.5° 235" (cw= 1% in CHCl)).

(L) 3}E)-hydroxyimino-118-{4-(N,N-dimethylamino)-
phenyl]-D  17-hydroayimino-A4S-estradiene-3-one
with a specific rotation of [a]p%w= 4195 L3°
{c= % in CHCl;) and its corresponding JZ) isomer
with a specific rowtion of [a]p®=+163°+25
(c=0.6% in CHCly).

EXAMPLE 33
Tablets were prepared containing 50 mg of the prod-
uct of Example 4 and sufficient excipient of talc. starch

and magnesium sicacate for a final cablet weight of 120

mg.

PHARMACOLOGICAL STUDY
L. Activity of products on hormonal receptors
A. Mineralcorticoidal receptor of lidnm.of the rat
Male Sprague-Dawiey EOPS rats weighing [40 10
160 g were surrenalectomized 4 10 8 days previously

were killed and their kidneys were perfused in situ with
SO mi of a buffer (10 mM of Tris 0.25 M of Saccharose

MIF 003362
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and suflicient hydrochlone acid for a pii of 7.4). Tae
kidncys werse then removed, dezapsulated and hoaroge-
nized 3t 0° C. with of a polytctrafluorocthylenc-glass
Putter (] g of tissue per Imi of bullcr). The homwgenate
was centrifuged (or 10 minutes at ¥00 g a1 0° C.

After elimination of the fixation of tritied aldosterone
with giucocorticot) receptor, 21-methyl-8'4.4-prcpna-
tricne -20-ync-118,178-diol-3-one fixed only with the
glucocorticoid receptor was added to the surnageant at
a final concentration of 10-*M. The surmagcant was
ultracentrifuged at 105.000 g for 60 minutes 3t 0° C. and
aliquoits of the resuiting surnageant were incubated at
0° C. with a constant concentration (1) of tritied aldo-
sterone in the presence of inCreasing concentrations
(02500 10-? M) of coid aldosierone or the cold test
product After a time (t) of incubation, the concenira-

tion of tied triticd aldasterone (B) was measured by the”

technique of adsorption oa carbon-dextran

B. Androgen receptor of prosiate of rats

Male Sprague-Dawley EOPS rais weighing 160 to
200 g were castrated and 24 hours later, the animals
were killed. The prostates were removed, weighed and
homogenized st 0° C. with a polytetrafluorocthyiene-
glass Potter with a bulfered TS solution (Tris, 10 mM.
0.25 M Saccharose, HC)-phl of 7.4) using 1 g of tissue
per 5 ml of TS. The homogenate was then uitracentri-
fuged ¢ 105,000 g after 60 minutes at 0 C. and aliquoits
of the resulting surnageant were incubated 2t 0° C. for' 2
hours with a constant concentration (T) of product. P or
17a-methyi-449-1lestratriene-178-0l-3-one in the pres-
ence of increasing concentrations (0-1.000% 10~9 M) of
either cold P, cold testosterone or the test compound.
‘The concentration of tied tritied P (B) was measured for
each incubate by the technique of adsorption on carbon-
dextran.

C. Progestogen receptor of the uterus of rabbits

Immature rabbits weighing about | kg received a
cutaneous application of 25 ug of estradiol and the
animals were killed 5 days later. The uterus were re-
moved. weighed and bomogenized 3t 0 C. with a poly-
tetraflvoroethylene-giass Potter in a bufferéd TS soiu-
tion [Tris 10 mM, 0.25 M of Saccharose, HO-pH of 7.4}
with | g of tissue per 50 mi of TS. The homogenate was
ultracentrifuged at 105,000 g for 90 minutes at 0” C. and
aliquoits of the resalting sumageant were incubated at
0* C. for a time (1) with 3 constant concentratioa (T) of
tritied product R or 17,21-dimethyi-19%-n0r-A%9-preg-
nadiene-1,20-dione in the presence of incressing con-
centrasions (0 to 2500 10=? M) of either coid R, coid

or coid lest compound. The concentration

of tied tritied R (B) was then measured for each incu-

baze by the techaique of adsorption on carbon-dextran.:

D. Gluocorticoid receptor of thymus of rats
Male Sprague-Dawiey EOPS rats weighing 160 w0
200 g were sorremalectomized and the animals were
killed 4 10 § days iater. The thymus were removed and
ized 2t 0° C. in 2 buffered TS solution of 10
mM Tris, 0.25 M of Saccharcee. 2 mM of dithiothreitol,
HQl for 3 pH of 7.4 using s polytetrafluoroethylene-
;h.s?ouzraumeofl;onbueperwmlmm
homogenate was uitracentrifuged at 105,000 g for 90
minutes at 0° C. and aliquoits of the resulting sumageant
were incubaied at 0° C. for a time (1) with a constant
cancentration (T) of tritied dexamethasone ia the pres-
ence of an increasing concentration (0 to 2500 10~*M)
of cither cokd dexamethasone or cokd test product. The
concentration of tied tritied dexamethasone (B) was
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measurcd for cach incubate by the adsorplion un car-
bon-dextran technique.

E. Estrogen receptor of uterus of mice

Immature femaie mice 13 to 21 days old were killed
and the uterus were removed and homogemud a0 C
with 3 polytetrafluoroethylenc-glass Potter in a bull-
ered TS solution consisting of 10 mM Tris, 0.25 M
Saccharose, HCl for'a pH ol 7.4 at a rate of | g of tissue
per 25 mi of TS. The hamogenate was then uitracentri-
fuged at 105,000 g for 90 minutes at 0° C. and aliquoits
of the resulling surnageant were incubaled 21 0° C. Por a
time (1) with aconsiant concentration (T) of triticd
estradiol in the presence of increasing concentrations (0
to 1000X 10—="M) of cither cold estradiol or cold test
compound. The concentration of tied tritied estradiol
(B) was measured for each incubate by the techaique of
adsorption on carbon-dextran.

The caiculstion of the refative affinity of concentra-
tion (ARL) was identicai {or ail of the above receptor

tests. One traced the lollowing two curves: the percent- 20

age of tied tritied hormooe B/T as a funciion of the
logarithm of the cold hormone concentration and B/T
as a function of the logarithm of the concentration of
the cold test prodoct. One determined the line of the
equation.

I =

25

‘ 54
CONCLUSION

The tested compounds and especially thase of Cxam-
ples 4.10,16,17 and 22 present a very remarkable affinity
for glucocorticoid and progestogen receplors as well as
a slight.afTinity (or androgen rcceptoes. On the con-
trary, the products do not have any activity for mineral-
corticoid and estrogen recepiors. These resuits lezd to
the conciusion that the products present an agonist or
antagonistic activity to glucocorticoids, progesogens
and androgens.

IL Anti-inflammatory Aectivity

The anti-inllammatory activity of the compound of
Example 4 was determined by the classical granuloma
test by a modification of the Meier et al test (Experi-
entia, Vol. 6 (1950), p. 469]) in which normal female
Wisiar rats weighing 100 to 110 g received an implanta-
tion of Z pellets of cotton weighing 10 mg cach under
the thorax skin The subcutaneous treatment which
began immediately alter the implantation for 2 days was
2 mjections per day. 16 hours after the last injection, the
animals were killed and the pellets together with the

- granuloma tissue formed were weighed in the fresh
state and after 16 hours at 60° C. The weight of the
grasuloma was obtained by subtracting the initial
weight of the cotion. The thymus was also removed and
weighed to determine the thymolytic activity of the test

At a subcutaveous dose of 50 mg/kg, the product of

nEnmpktddemglmdduu%

B/T max is the percentage of tied tritied hormooe for
an incubation of the tritied hormone at concentration T
B/T min. & the percentage of tied tritied hormone for
an incubation of the tritied bormone at a concentration

(T) in the presence of a large excess of cold hormone 35

(2500 10=-7M).

The intersection of the 1y line and the curves permits
one to determine the concentrations of the cold bor-
mone of the reference (CH) and the cold test compound

(CX) which inhibit by 509 the tieing of tritied hormone o

with the receptor. The relative affinity of tieing (ARL)
of the test product was determined by the equation:

ARL = w0 x S

The results are reported in the following Tables.

4

flammatory sctivity or thymolytic activity.

1L Asntiglucocorticoidal Activity

The test used was that of Daune et al [Molecular
Pharmacology, Vol 13 (1977), p. 943-955] entitled

*“The relationship between glucocorticoid structureand .

[ AT

effects vpon thymocytes” for mice thymocytes. The .
of sarrenalectomized rats were incubsted at

37 C. for 3 hours in 2 nutritive medium containing
5 10~M of dexamethasone in the presence or absence
of t'2e test compound st different concentrations. Trit-
jed nridine was added and incubation was continved for
one bour. The incubates were cooledl.and treated with 3
$% trifluoroacetic acid solation and the grixture was
filtered with Whatman GF/A paper. The flter was
washed 3 times with 2 5% triflvoroacetic acid solution
and retained radicactivity on the fliter was determined.
Glococorticoids and especially dexamethssone pro-
voked s lessening of incorporation of tritied uridine and
the tesied compounds, especially thoe of Examples

Pro-

duct .

of Time of imosbatica " G

an _ comieoid _Asdregen _ Progemeges __senigoid  __Esrexes
ple TH M MH M oH 2MH M 4N NN M 4H MM 24 MW
T m = 0 —= B M - 0 -0 M & - -
17 = = p - = @& 8 = 3 = I DS O = -
14 -—een s Taw - -} 4 = 0 - & M O e -
B e« ea 0 = = 147 81 ~— 28 - M2 1] 0 = -~
10 = o« 0 = = 32 T8 o~ 47 = 4 B ¢ - -~
l == 0 == 98 & = 83 = Y W= -
16 = = L7 = = 29 129 = 6 — M3 199 0 = -~
12 = = 0 =~ =23 0 = 04 = I3 & 0 = -~
6§ = = 08 =~ = 13 0 - O = 7 W - -
W = e = == 22 W = 23 = 18 $ .0 = =
D == Q) == § T ~ ) = I B O~ -~
n--o--utu-u-nmo_-

MIF 003363

39



4,.30,J30
35 \ 56
4.6.8.10.11.14,16.20 and 22. upposed this eflect ax can be
scen (tom the following Table. 3 I y
’I ” "

. - -C: .—C .=C’ .
Product of 5 - 10=" Deaamdtharone % of mhibitoa of ef. ~ .

Exampic + Product \oted ket of Desamerhmone 3 “om OAIK, 0~—CO0—AIK,

. . 10-M R
10-"
10 =4
Ie 10= %M
0=
0=
] o=m
108
0=
W 10=0M
10="m
10~
" 10=m
10~'M
- 104
16 10~
10-'M
. 10—t
6 10~
10="™
10=¢m
0 10~
10-'™
10=¢Mm
2 . 0—-%%¢
10-Im
10=™

A done of 10™ M inkinises romily the affem of Sousemethesvas 0 Ry

—C=NOH, —C==NOAIK; and =CHz. AIK,, AIK;
and AlK are selected from the group consisting of alkyl
of 1 to 8 carbon atoms and aralkyl of 7 10 IS carbon
atoms and their non-tozic, pharmaceutically acceptable
acid addition salts.

2 A compound of claim } wherein B and C form a
doublc bond.

3. A compound of claim 1 or 2 wherein Rz s methyL

4. A compound of claim 1. 2 or 3 wherein X and the
carbons 10 which it is attached form the ring of the
formula

10
(]

20 L3] .

SRe
Y

PR

" 25 wherein Ry has the above definition. the dotted line in
the 16,17-position i an optional double boad, Y is the
group :

*SFBR.ECLEBHUET 8 8N =B AS

CONCLUSION 5

The products of the invention used alone do not pro-
voke any effect of the giucocorticoid type and the 35 a is | or 2, Ry is selected from the group consisting of
tested products present a very remarkable antigivcocor-  hydrogen of 1 1o § carbon atoms, alkenyl and alkynyl of
ticoid activity and are devoid of any glucocorniicoid 2 10 § carbon atoms, aryl of 6 10 14 carbon stoms and
activity. ;nl‘l::: of 7 t:g l’sd arbonram;e R¢may be the 0?::: as
Various modifications of the products and methods of s may ected from |ume group of mem-
the invention may be made without departing from the %0 bersare Ryor —OH, R3ard Raare individually selecied

g . X of bydrogen, —OH,
spirit or scope thereof and it is to be understood that the ~ Fom the group coasistiag C
invention is intended to be limited only as defined in the =~ —OAIKs, —OCOAIK;, aikenyl and alkynyl of 2 to 3

appended claims. carbon atoms,
What we claim is: .
1. A compound selected form the group consisting of 4 g g _ g
19-nor steroids and 19-nor-D-homo-sieroids of the for-  —cou,—on. ~C—CHr—0—CAKK,.
- e 3% g
Ry Ry T s =C=COO01Ml. —~C—COAIK}, —CMO, —C—NHAIK;
X and —CN wherein AlK4, AIK; and AIK, are selected
from the group consisting of alkyl of 1 wlm
uomand:nlkylof?lol’arbwupmAlK‘n
» ss selected from the group coasisting of optionally substi-
A ‘ toted alkyl of 1 to 8 carboa atoms and aralkyi of 7 10 IS

. . carbon stoms and AlK3 is alkyl of 1 to § carboa atoms
wherein R, is an organic nffical of 1 to 18 carbon stoms 409 R and R, form the group
containing at least ope atom selected from the group .

consisting of nitrogen, phosphorous and silicon with the ¢, oz,
atom immediately adjacent to the | l-carbon atom being . 7/
carbon, R s 2 hydrocarboa of 1 10 § carbon atoms, X cn.-cu—c:z,

is selected from the grovp consisting of 3 pentagonal.

ring and a hexagomal ring optionally substituted and o

optionally containing 3 doudle bond, B and C together ¢5 and Z,; is selected from the group consisting of hydro-
form a double bond or an epory group, the C==A group  gen, alkyl of | to 8 carboa atoms and acyl of an organic
at position J is selected from the group consisting of  carboaylic acid of 1 to 8 carbon atoms and Z; is alkyl of
C=0, ketal, ! to § carbon atoms.
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5. A compound of claim ¢ whercia the D nng is estradiene-170-0l-3-one and their non-toxic, pharma-
saturated. R and R are hydrogen amd a is 1. ceuwtically acceptable acid addition sais.
6. A compaund of claim 1 wherein the C=A groupis 14. A process for the preparation of a compound of
C=0. claim | comprising reacting 3 compound of the formuia

7. A compound of claim 1 wherein R is a hydrocar.
‘bon of | to 18 carbon atoms containing at least one
nitrogen atom. .

8. A coripound of claim 7 wherein R is 3 primary,
secondary or lertiary alkyl of 1 1o 8 carbon atoms con-
taining at least one heteroatom of the group coasisting 10
of nitrogen, sulfur and oxygen at Jeast one being nitro-
gen or substituted with 3 heterocycle containing at least
one nitrogen atom,

9. A compound of claim 7 wherein R, is heterocycle
containing at least one nitrogen atom optionally substi- 15

tuted with an alkyl of | w0 8§ carbon atoms. w!\eteiu K 'B. a ketone bl“k-d in the form of a ketal,
10. A compound of clain 7 wherein R, is aryl or  ibioketal, oxime or methyloxime and Ry, Rzand X bave
aralkyl containing the group the above definitions with 2 dchydration agent capable
. of [recing the ketone group to form a compound of the
4
r 2 formula
4
Ve

N . Y Ry T

Re

x

wherein Ry and Rg are alkyl of | to 8 carboa atoms or 23

primary, secondary or tertiary alkyl of | 10 § carbon

atoms containing at least one heteroatom of the group

consisting of nitrogen, suifur and oxygen of which at ,

et one :a‘:'lm“"lm‘: _m‘::,:“’ 3 heterocycle 2 3ad cither reacting the latter with a ketalization agent to
11. A compound of claim 10 wherein R, is selected ~ O0t3in 3 compound of the formula

from the group consisting of 2-pyridyl, 3-pyridyl, 4-

pyridyl, ' L 3 R rs ;
o 1 x -
"(Q(:J."'N\ ‘sndasn & 3 -
. s oat?”
0
/Qh or reacting the compor:-.! of formuia 1,° with NHOH
7==N . or NH;OAIK ) wherein AIK; bas the above definition to
\ca, obtain a compound of the formuia

/cn, Vamm 43 Ry R te
\au A

0
RO=—N
N==CMy. ' . ) .
-C wherein R is hydrogen or AIK; or reacting a compound
' of formula 14’ with a reducing agent capable of selec-
12 A compound of claim 1 wherein R, contsins an 53 Gvely reducing the 3-keto group (o obtaia 2 compound
oxidized aitrogen stom. - . . of the formuls
13. A corapound of claim 1 selected from the group
consisting of  118:{4(N.N-di ylaminoethoxy)~ R 'y o
phenyl}-17a<{prop-1-yayl)-4*-estraciene-178-01- -
3-one, 113-[4<{N.N-dimethylamino)-phenyi}-17a-(prop- & X
1-ynyl)-a4.2-estradiene-178-0l-3-one, N-ozide of 118-
(4-(N,N-dimethylamino)-phenyl}-21chloro-19-a0c-
A%-pregnadiene-20-yne-17-0l-)-one, N-oxide of Sa.1-

Oa-epoxy- [ lﬂ-(‘-m.N-dMyI;;liuo)-fml-Zl- o no
hi 19-nor-17a-4¢-pregnene-20-yne- 3-one, . . o
Tl;%.wzimyl:mino)phenyl}lh-(pml- and reacting the latter with an etherification agent capa-

ynyi)-A4 estradiene-178-ok-3-one. N-oxide of 118-{4- ble of introducing AIK; to obtain 3 compouad of the
(N,N-dimethylamino)-phenyl}-17Ta<{prop-i-ynyi)-449- focrmuls

41
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AIKQ
or reacting Lhe compound of formula 1p° with an esteri-

fication agent capable of introducing COAIK; to obtain
a compound of the formula

e

AIKCO0

or transforming the compound of formula 14 by known
methods 1o a compound wherein the C==A group is
CH3z— and optionally reacting a compound of formula
14.18°. Ic. 1D, 1 £ or 1§ with an acid 10 form the corre-
sponding acid additioa salt or with an oxidation agent to
obtain when R is a radical contzining 2 aitroges atomr
a compound having in the l1S-posiion a radical
wherein the nitrogen atom is in the oxide form and B
and C optionally form an epoxide bridge or when R,
does not contain a nitrogen atom, a compound where B
and C form an epozxide bridge and when the compound
contains the nitrogen oxide snd the B and C group form
an epoxide bridge, selectively reducing the axidized
nitrogen atom in Rj and optionally reacting the latter
with an acid to form the acid addition salt

1S. A process of claim 16 wherein X and the carbons
to which it is attached form the ring of the formula

R R
W R,

P 2 4

wherein R2 has the above definition, the dotted line in
the 16,17-position is an optional double bond, Y is the
group

RV
|

|
Reda

nis | or 2, Rs is selected from the group consisting of
hydrogen, alkyi of | to 8 arbon atoms, alkenyl and
alkynyl of 2 o 8 carbon ajoms, aryl of § o |4 carbon
atoms and aralkyi of.7 to 15 carbon atoms, Rg may be
the same as Rs and may be seiected from the same group 60
of members as Rs or —O#H, Rj and R, are individually
selected from the group consisting of bydrogen, —OH,
—OAIK,, —OCOAIK;, aikenyl and alkywyl of2ws
carbon atoms,

] % ]
—CCHy;—OH, —C—CH;—O0—CAlKs

MIF 003366
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<ontinucd

%9 g
=C=CUOIL =C=COAIK2, —CII), —C—NMAIK,

and —CN wherein AlK,, AIKs and AIKg are selected
from the group consisting of alkyl of ! to 8 carhon
atoms and aralkyl of 7 to 15 carbon atoms, AIK,
selected from the group ¢_asisting of optionaily substi-
tuted alkyl of 1 to 8 carbon atoms and aralkyl of 7 to 1§
carbon atoms and AIKris alkyl of | to 8 carbons atoms
and Rjand Re form the group

0Z,
! /
C"r-OI—C<21

and Z is selected from the group consisting of hydro-
gen. alkyl of 1 10 8 carbon atoms and acyt of an organic
carboxylic acid of [ to 8 carbon atoms and Z; is alkyl of
! to 8 carbon atoms.

16. A process for the preparation of a compound of
the formula

)

x* du

wherein R, R2and X have the definition of claim 1 and -
K is selected from the groop consisting of ketal, thio-
ketal, oxime and methyloxime wherein 3 compound of
the formula

s

sraaedmmampoundsdecudfmthegmp
consisting of LiCa (R1)2, LiRy and RiMg Hal wherein
R has the above definition and Hal is a halogea in the
presence of a cuprous halide.

7. A process for the preparatioa of a3 compound of
the formula

Ra Rz R’y iwr

.
s

P

)

wherein Ry, Ry and K have the sbove definitionz, Ry’ s
selected from the group consisting of —OH and OR,,
R is the residue AIK4of an ether growp or COAIK;s of
an ester group, AlK4and AIK 5 having the above defini-
tions, and R4’ is hydrogen or alkenyi or alkynyl of 2 to
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8 carbon 3toms comprising reacting 3 compound of the
formula

with 2 compound selected from the group consisting of
LiCu(R(). Rili“and RyMg Hal wherein R; and Hal
have the above definitions in the presence of a cuprous
halide to obtain a compound of the formula

Ry

R2 Q

+

%

o

and either reducing the latter to obtain the correspond-
ing 17-0l compound or with an appropriate magnesium
o obtain the corresponding 17a-substituted-1758-0l ste-
roid or with an organometallic derivative soch a3 a
lithium or potassium derivaiive to obtzin the corre-
sponding 17a-substituted-175-0ol servid or with 2
CYyanuration agent to obtain the corresponding 17a-ol-
178-cyano steroid, protecting the bydroxy group and
reacting the latier with an organometallic compound as
discussed above 10 obtain the corresponding 17a-sub-
stituted-178-o0l steroid and in the case of one of the
compounds obtained is 17-hydroxylated, reacting it
with an etherification agent oc esterificstion agent and
in the case when one of the compounds cootains a 17
subssituent with a triple bond reacting the latter with s
reducing agent o obtain the correspoading ethylenic
derivative.

18. A compound selected from the group comsisting
of )

v
<

on

wherein Ry, n:mxu«mmad-'nxg
K is selected from the group consisting of ketal, thio-
ketal, oxime and methyloxime.

19. A compouad of claim 18 selected from the group &5.

consisting of 3.3{1.2-cthanediyl-bisoxy}-118-{4-trime-
thyisilylphenyl}-17a<prop-1-ynyl)-a%-cstrene-5a,178-
diol.  1.3{1.2-ethanediyl-bisoxy)-1 18(4-pyridyl)-17a-
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{prop-1-yayl}-4?-cstrene-Sa, 1 78-diol, 3.3-{l.2-<cthaned-
iyl-bisoxy]-118-[3-(N.N-dimethylamino)-propyl}-17a-
(prop-1-ynyl)-A%-esirene-Sa, 1 78-diol. 3.3-{1.2-ethaned-
iyl-bisoxy}118-{4(N.N-dimethylamino)-phenyl}- 1 7a-
(prop-1-ynyl)-A%-estrene-Sa. 178-diol, 33-{1.2-ethaned-
iyl-bisozy}- 11 8{4-(N.N-dimethylaminocthoxy)-
phenyl]-17a{prop~l-ynyi)-A%-estrene-5a,178-diol, 3,3-
{1.2-ethanediyl-bisoxy}- 1 1 8-{4~(N.N-dimethylamino)-
phenyl]-21-chioro-19-n0i-17a-A%-pregnene-20-yne-
Sa,178diol and 1.3-{12-ethancdiyl-bisoxy)-118{4-
(N.N-dimethylamino)-phenyl}-17a-(prop-2-ynyf)-a?-
estrene-5a,178-diol. 3,3-/1,2-cthane dilyl-bisoxy/-Sa,
10a-epozy-i7a<{prop-l-yny AN estrene-173-0L

20. An antiglucocorticoid compasition comprising an
antiglucocorticoidally effective amount of at least one
compound of claim 1 and an inert carrier.

21. A composition of claim 20 wherein B and C form
a double bond.

22 A compasition of claim 20 wherein Ry is methyl.

3. A composition of claim 20 wherein X and the
carbons to which it it attached form the ring of the
formula

R -

¥
Y

whersin Rz has the above definition, the dotted line in

groep .

s

nis | or 2, Rsis selected from the group consisting of
hydrogen of | to 8 carbon atoms, alkenyl and alkynyl of
2 to 8 carbon atoms, aryl of 6 to 14 carboa atoms and
aralkyl of 7 to 15 carboo atoms, Rg may be the ame a3
Rs and may be selected from the same groop of mem-
bers as Rsor —OH, R) and R4 are individually selected
from the group consisting of hkydrogen, —OH,
—=0AIK,, =OCOAIKs, alkenyl and alkyayl of 2 to &
carboa atoms, ..

[+]

o - o
1 1

[ |
—=CCHy=—0H, ~C=CHr—0—CAIK,.
f 38 '
* ~C=COOH. =C—CDAIK3, =CHQ, —C—NHAIK,

and —CN wherein AIK, AlKs and AIK; are sciected

from the group comsisting of aikyl of | o 8 carbon
atoms and aralkyl of 7 o 15 carbon atoms, AlKg is
selected from the group coasisting of optionally substi-
tuted alkyl of | to § carbon atoms and aralkyl to 7 to 1S
carbon atoms and AlK) is alkyl of 1 o § carbon atoms
and Ry and R4 form the group

43

the 16,17-position is an optional double bond, Y is the ¥
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oz,
1 v
CHy~—CH—C—2; -
N\

and Z, is selected from the group consisting of hydro-
gen. alkyl of | to 8 carbon atoms and acyl of an organic
carboxylic acid of | to 8 . -hon atoms and Z3 is alkyi of
1 10 8 carbon atoms. 10

24. A composition of chun 23 wherein the D ring is

saturated, Rs and R‘mhydrogen andnis l.

25. A composition of clau'n 20 wherein the C=A

group is C=0.

26. A composition of claim 20 wherein R is a hydro- 15

carbon of | 10 I8 carbon atoms containing at least one
nitrogen atom.

27. A composition of claim 26 wherein R, is a pri-

mary, secondary or tentiary alkyl of 1 to 8 carbon atoms
containing at least one heteroatom of the group consist- 20
ing of nitrogen, suifur and oxygen at least one being
nitrogen or substituted with a heterocycie containing at
least one mtrogen atom.

28. A composition of claim 26 wherein R; is hetero-

cycle containing at least one nitrogen stom optionally 25
substituted with an alkyl of | to 8 carbon atoms.

29. A composition of cixim 26 wherein Ry is acyl oc

aratkyl containing the group

Ry S

-N
AN
Re

wherein Ry and Ry are alkyl of | to 8 carbon stoms or 35
primary, secondary or leniary alkyl of 1 to $ carbon
atoms conuining at Jeast one heteroatom of the group
cous:snng of rutmgen. sulfur and oxygen of which at
least one is nitrogen or substituted with a beumcyde
containing at least one nitrogen atom.

30. Acomposﬂouofdum”wbmk;sukﬂd

from the group consisting of 2-pyridyl, 3-pyridyl, 4
pyndyl,

(CHala N/
~N

4
CH) 3

andow &)
CHs

OO0
C.._a., X

LA composmon of claim 20 wherein R contains an 63

oxidized nitrogen atom.

32 The composition of claim 20 wherein the active

compound is selected from the group consisting of | 18-

MIF 003368
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[4-(N.N-dimethylaminocthoay)-phenyl)-1Ta(prop-1-
ynyl)-A42-estradiene-178-0lk-3-onc. 118-{4(IN,N-dime-
thylamino)-phenyi}-1 Ta-(prop-1-ynyl)- A4V estradiene-
178-0l-3-one, N-oxide of | |8-{4«(N ,N-dimethylamino)-
phenyl}-21-chloro- 1 9-nor-A4*-pregnadiene-20-yne-

178-0l-3-one, N-oxide of 9a,l0a-epoxy-118-{4(N.N-

dimethylamino)-phenyl}-21-chioro-19-nor-17a-4¢.
pregnene-20-yne- | 78-0l-3-one, 118-{8-(N.N-dime-
thylamino)-phenyl}-17a<{prop-2-ynyi)-4 4?-estradiege-
178-0l-3-one, N-oxide of 118-{4-(N . N-dimethylamino)-
phenyl}-17a<{prop-1-ynyl)}-49-estradiene-178-0l-3-one
and their non-toxic, pharmaceutically acceptable acid
addition salts.

33. A method of inducing antiglucocorticoid activity
in warm-blooded animals comprising administering (o
warm-blooded animais an antigiucocorticoidally effec-
tive amount of at Jeast one compound of claim L

34. A method of claim 33 wheren B and C form a
double bond.

35. A method of clsim 33 wherein R; is methyl,

36. A method of claim 33 wherein X and the carbons
10 which it is attached form the ring of the formuls

2 Ry

¢
Y

wherein Rz has the above definition, the dotted Bne in
the 16,17-position is an optional double boad, Y is the
group :

-

ais | or 2, Ry is selected from the group consisting of
hym‘udlmlmma&aylanda&ynylof
2 to 8 carbon atoms, aryl of 6 10 14 carbon atoms and
aralkyl of 7 to 15 carbon atoms, R¢ may be the same as.
Rs and may be selected from the same group of mem-
bers as Rs oc —OH, R3and R4 are individually selected

‘from the group comsisting of hydrogen, —OH,

‘ . =] ”
-< >—o—cu,—cn e '
—N_ -
. a', .

=0AIKs —OCOAIK;, alkenyl and alkynyl of 210 3
carbon atoms,

and —CN wherein AlKs, AlKs and AIKg are sclected
fmtbe;mpmddkyloflw'm
mmwwd?nl:a@mm:
selected from the group consisting of optionally substi-
tuted alkyi of 1 1o § carbon atoms and aralkyl of 7 10 15
carbon atoms and AlK7 is alkyl of | 10 8 carbon atoms
aad Rj and Ra form the group

g
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’ least one s nitrogen, or substituted with a heterocycie
0z, containing at least one pitrogen atom.
o || -C'{Zx 43. A method of claim 42 wherein R, is sefected from
N s the group consisting of 2-pyridyl, 3-pyridyl, 4-pyridyl,

and Z, is selected from the group consisting of hydro- Vo

gen. alkyl of 1 10 8 carbon atcms and acyl of an organic '(‘:"1’-""\ mdea il
carbozxylic acid of | 10 8 carboa stoms and Z; is alkyl of CH,

{ to § carbon atoms.. 0

37. A method of claim 38 wherein the D ring is satu- on,
rated, Rsand Rgare hydrogenand nis 1. /s
38. A method of claim 33 wherein the C==A group is "\ .

39. A method of claim 33 wherein R, is a hydrocar- 1S

bon of | to 13 carboa atoms comtaining at least one
pitrogen atom.
40. A method of claim 39 wherein R; is a primary,
secondary or tertiary alkyl of 1 to § carbon atoms con-
taining at least one heterostom of the group consisting 20
of nitrogen. suifur and oxygen at least one being nitro-
gen or substituted with a heterocycie containing at lesst
one nitrogen atom. N,

41. A method of clarm 39 whereia R, is beterocycle
' containing at least one nitrogen stom optionally substi- 23

tuted with an alkyl of 1 to 8 carbon atoms. - 4. A method of claim 33 wherein R; contains an
42, A method of claim 39 wherein R, is acyl or analkyl oxidized sitrogen atom.
containing the grovp - A&Ampwndddmlsdeaudl’mthem
st of 118{4&{N.N-dimethylamino)-phenyi}-
R . X (7a<(prop-1-ynyl)-A43-estradiene-178-0l-3-0ne and its
son-toxic, pharmaceutically-scceptable scid addition |
N lis.
M &Auethodofdmﬂwbuanthempomdn-

M&m&emm;dllﬁ-{ﬂ-(ﬂﬂ-'
wherein Ry and Rgmalkylofl:olarbonmor” dimethylamino)-pbenyi}-17a-{prop-1-ynyl)-A4-
primary, secondary or tertiary alkyl of 1 to 8 carbon  estradiene-175-0l-3-0s¢ and its nov-~toxic, pharmacenti- ~- -
atoms containing at lexsi ooe heteroatom of the group  cally acceptable acid addition salts.
consistng of nitrogen, sulfur and oxygen of which at ¢ & s
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To Whom It May Concemn:

The undersigned declares that Patent No. 4,447,424 covers the formulation,
composition, and/or method of useof Mifepristone [trade name undertermined].
This product is the subject of this application for which approval is being
sought. .

Signed on: October 3,1995

for The Population Cquncil

y t
Clkava Pawohin M0
C. Wayne Bardin, M.D. ’
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5N ABSTRACT

Novel 9-nor steroids and 19-nor-D-bomo-steroids of
the formula

Ra T

A?”

wherein R} is an organic radical of | to 18 carbon atoms
countaining at least ooe atom selected from the group
coasisting of nitrogen, pbospborous and sificon with the
atom immediately adjacent to the | l-carboa atom being
mng-ahmdlmcmmx
8 selected from the mm‘o{aw
ring and a bexagonal ring optionally substituted and
optionally containing a doublé bond, B snd C together
form a double bond or aa epoxy group, the C=A group
at position 3 is selected from the group coasisting of
C—0, ketal, which may be open or closed

H H H
—c/ -c/ -c/
’ \ L \ .
oH OAIK, 0—CD—AIK;
—C=NOH.-C—NOA1x,ndc—d!1.AIKg.ng
and AIK; are selected from the groap of alkyl
of 1 o § carbon atoms and aralkyl of 7 to 15 carbon
maﬁ&zmﬁmﬂyw
acid ‘sdditicn salts having anti-glucocorticoid activity
and a process for their preparation.

36 Claims, No Drzwings
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. STEROID DERIVATIVES W o "
- 'I P
PRIOR APPLICATION s < .-c'\ —c
This application is 3 continuation-ia-part of copend- ON oAIK, O=CD=AIK;

ing, commonly assigned U.S. patent application Ser. -
No. 338077 filed Jan 9, 1982, sow U.S. Pat. No. ——=NOH.—C=NOAIK;and C=CHy, AIK;, AIK;

4,386,085, - w and AIK;are selecied from the group coasisting of alky!
of 1 10 § carbon atoms and analkyl of 7 10 1S carbon
STATE OF THE ART atoms and their noa-toxic, pharmaceutically acceptable

US. Pat. No. 4233296 describes steroids being sab-  *“pyrerssry Ba & 2 saturated afkyl of 1 10 4 carbon
stituted in the |1-position with substitvents other than atoms such as methyl, ethyl, a-propyl or butyl and
the present formula which require s organic substite- 13 o |k, AIK; and AIK) are preferably methyl, ethyl,
tent conwaining a sitrogea, phosphorous or sificon a10M.  _peopyl, sopropyl or beazyl X is preferably as opticn-
U.S. Pac No. 1,190,796 describes steroids having in 3 ally substitved remainder of s pentagonal ring

hydrozyl in the |18-position. Schonemann et al. Euro~ Exampies of suitable acids for the non-wozic, pharma-
pean Journal of Medicine Chemistry, Chimica » ceutically acceptable acid addition mits are morganic
Therapeutica, Vol. 15, No. 4, (July, August 1980), p. acids such as hydrochloric acid, hydrobromic acid,

333-335) deseribes steroids substituted im the 118-posi-  mitric acid, sulfuric acid and phospboric acid and or-
tion with CHz=s, —CHyOH and ganic acids such as acetic acid, formic acid. propiogic
an ”ldd.umica&.dui:ﬁd.maa’d.dmlic
N\ scid, aspartic acid, aflane sifocic acids such a3 meth-
a.'/ acids such as benzene sulfosic acid and p-toluene il
0 A preferred group of compounds are those of the
OBJECTS OF THE INVENTION formula .
It is an object of the invention to provide the novel s 3

steroids of formula | and their aon-toxic, pharmaceuti-
cally acceptable acid additica saits and a novel process X
and novel intermediatas for their preparation. 1
It is another object of the invention to provide sovel
antiglucocorticoid compositions and 1o a novel method
of inducing amtiglucocoaicoidal activity in warm- A - n
biooded animals. © wherein Ry, R3, A and X have the sbove definitions snd
These and other objects and advaniages of the inven- M-‘n;mwym&udd&
. ; s lowing detsiled  t08
::‘cri\:::on. from the fol o !ﬁ“mdmrm@wﬁ

THE INVENTION s peatagonal ring

The novel steroids of the invention are selected (rom

the group coasisting of 19-a0r sieroids and 1%-e0r-D- - ] Ry
homo-sieroids of the formuta IY

0
Ry r - .
wherein Rj has the shove definition, the dotted line in
X the 16,17-position is an optinnal Joudie bond, Y is the
_ group
33
N ] ’ 'l

wherein R is an orgiic radical of | 10 18 carbon atoms i1

containing at-feasi one atom seiected from the grovp . e

consisting of aitrogen. phosphorous and silicon with the

atom immediately adjacent 10 the | l-carboa atom being »is | or 2. Ry is selected from the group comsisting of
carbon, R; is 8 hydrocasboa oa | 10 § carbon atoms, X bydrogen, alkyl of 1 ©© § carbo stoms., alkenyl and
i selected from the group coasisting of a pentagomal  jpynyi of 2 1o § carbon atoms. aryl of € 10 14 carbon
ring and'a hexagonal ring optioaaily substituted and ¢5 si0ms and aralkyl of 7 10 1S carbon atoms, R may be
optionally conuining a double bond, B and C together  (he ame 2s Ryand may be selected from the same group
form a double bond of an eposy group, the C==A group  of members as Rs or —OH. R3 and R are individually
at position 3 is selected from the group consisting of  sciected from the group consisting of hydrogen, —OH,
C==0 ketal. which may bc open or closed-

MIF 003373
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—0AIK., —OCOAIKs, alkenyl and alkynyt of 2 10 8
carbon atoms,

AN S A
—CCH—OM. —C—CH—O0—CAiK¢. —C—COOH,

o0 o

I |
~C—COAIK?, =CHO, —C—NHAIK¢ snd —CN

wherein AlK4, AIKs and AIKy are selected from the
group consisting of alky! of | w0 8 carbon atoms and
aratkyl of 7 10 15 cartion atoms, AIKy is sciected from
the group consisting of optionally substituted alkyi of |
to 8 carbon atoms and aralkyl of 7 to 15. carbon atoms
and AlK7is alkyl of | to § carbon atoms and Ryand R
form the group

- 0z,
| s/
Cl'lj-CH—C<Zz

and Z is selected from the group consisting of hydro-
gen, alkyl of | to 8 carbon atoms and acyl of an organic
carboxylic acid of | 10 8 carbon atoms and Z; is alkyl of
1 to 8 cxrbon atoms and those where Ry is different from
Re

When R;s or Ry are alkyl, they are preferably methyl
or ethyl and when they are alkenyl or alkynyl, they are
vinyl, isopropenyl, allyl, ethynyl or propynyl. When Rs
and Rg are aryl or aralkyl, they are phenyl or beazyl

When Rj or Ry are OAIK, or

1
O0=—COAIKs.

AlJK,4 or ALK are preferably methyl, ethyl, a-propyl,
butyl, pentyl, hexyl or benzyL When Rj or Rsare alkes
nyl or alkynyl, they are preferably vinyl, isopropenyl,
allyl or 2-methylallyl or ethynyl or —CuwwC—AlLKy
where AlK¢ is methyl, ethyl, propyl, isopropyl, iscpro-
penyl, butyl, benzyl or CFy—, AIKs AIK7 or AIK,
have preferably the same values as AlKs and AJKs The
groups R) and Ry are preferably different except where
Rj3 or R4 each are hydrogen.
*  Among the preferted values of

oH
AN ]
. C==CERCH,
) /7
GC.QI)

Re
N/

OH
\l
c C
4 \

/\

OH Oon .
N —eme—cr \C':-GFGH—OIL
7 P

- Qo
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-continued

L Ctly
\t 7
C—=CH—0OZ,

wherein 2) is hydrogen, alkyi of | 10 8 carbon aloms or
acyl of 3 hydrocarbon of 2 10 8 carboa atoms such as
acetyloxy or benzoyl and Z; is alkyl of L 8 carbon
atoms such as methyl.

Other preferred eompomdsoffotnnhl’mthose
wherein the D ring does not contair any ethylenic un-
saturation, Rs and Rg are hydrogen, a s | and those
compounds wherein =A is =0 as well as those
wherein R; is a hydrocarbon of | to 18 carboa atoms
containing a aitrogen atom.

Especially preferred are the compounds of formula I’
wherein R is a primary, secondary or testiary alkyl of
1 o 8 carboa atoms coataining at least coe heteroatom
of the group coasisting of oxygen, nitrogen and sulfur at
least one of which is nitrogen or is substituted with a
sittogen beterocycle. Examples of alkyl are methyl,
ethyl, n-propyl, isopropyl, butyl, isoburyi, tert-butyl,

3 pentyl. hexyl and cycioaikyl such ss cyclopropyl, cy-

clobutyl, cyclopentyl or cyciohexyl Ezampies of het-
erocycie containing a mitrogen atom are 3-pyridyl, 4
pyridyl, 2-pyridyl, thiazolyl and piperidinyi,

Equaily preferred are compounds of foromia I'

% herein R is 2 beterocycle coataining at least coe ai-

trogen atom opticoally substituted with alkyiof 1 10 8

~ carboa atoms.

35

40

Otber preferred compounds of formula I” are those
wherein R; is aryl or aralkyi substituted with a group
/l'
-N

N
Re

wherein Ry and Rg are alkyl of | to § cxxbon atoms or

. primary, secondary or tertary alkyl of 1 to § carboa

43

33

atoms containing st least one heteroatom of the group
counsisting of aitrogen, suifur or oxygen of which at
least one is nitrogen or a beterocycle containing st lesst
one nitrogen atom. Examples of alkyl are those meh-
tioaed above as preferred and aryl oc aralkyl are prefer-
ably phenyl or beazyl and the preferred heterocycles
those mentioned sbove. Especially preferred are
tbaewbcanlllmyl.wl.w

/au
—(CMpleN sdeis B3
[~}

OO

53
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-continned
. CM’

and especially Lbouwhaé'a Riis

< -

Among other prefesred  compounds are  those
wherein R) is 2 nitrogen oxide as weil as those wherein
B and C form an epoxy. Especially preferred com-
pounds are those of
1.3.4.8,10,11,12,14,16,17,2022.28 and 29.

The novel process of the invention for the prepars-
tion of compounds of formula I' comprises reacting a
compound of the formuls

x &

wherein K is a ketone blocked in the form of a ketal,
thiokeral, axime or methylazime and Ry, R2and X have

Examples »

3

ro—n"

0 wherein R i hydrogen or AJK) or reacting s compoond
of formula 1 with s reducing sgest capable of selec-
tively reduciag the J-ke1o group 10 obtaia a compound
of the formuia

15

udmcﬁngthemwwhhuelheﬁﬁaﬁé.a‘atap-
3 ble of introduciag AIK (o obtain a compound of the

3 MR
or reacting the compound of flormula 1g” with an esteri-
fication agent capable of introducing COAIK; to obeain
s compound of the formula

the abowve definitions with a dehydration ageat capabie o

of freeing the ketooe group to form a compound of the
formula

r, .- s

R: e

(=)

and either rescting the stter with a ketalization agent to
obtain a compound of the formuils.

L 4

or reacting the compound of formula [ with NHOH
or NHOAIK ; whevein AIK 3 has the above definition 10
obtain a compound of the formuls

MIF 003375

. ., AIK{CO0

or transforming the coupoand of formais L4’ by kmowe
”m».mmma-c‘\icma
reacting s compound of formuis 14, Is', I, 10", 1a’ or
1#' with an acid to form the correspondiag acid addition
salt or with an oxidation agent to obtaia whea Ry 5 »
ss radical coataining & nirogen atom a compound having
i the 115-position a radical wherein the sitrogen atom
is in (be oxids (orm and B and C opuonally form an
epoxide bridge or when Ry does a0t coatain 3 sitroges
atom, & compound where B and C focm aa epoxide
40 pridge and when the compound contsins the sitrogen
" oxide and the B and C group form an epoxide bridge.
selectively reducing the oxidized sitrogen stom in Ry
and optiosally reacting the tatter with s» acid w0 form
&S the acid addition it
The process of the inveation is particuiarly weful for
forming products of formuls I' whereia X lorm a pen-
agonsl ring of the formuia

L' 4

L AT AR
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AN | e
NG ——
t':ﬁ E\‘
o \ / Ra
CHy

wherein Rz, R), R, Y and the dotted line i in the 16.17-
position have the above definition.

In a preferred mode of the process of the invention,
the dehydration agent capabie of freeing the ketone
group is a sullonic acid resin in the acid form such as 2
commercial sulfonic acid resin based on polystyrene or
s styrene-divinylbenzene polymer but equally useful are
inorganic acids such as sulfuric acid or hydrochloric
acid in a lower alkanol or perchloric acid in acetic acid
or a sulfonic acid such as p-coluene sulfonic acid.

The keulization agent is preferably an alcohol or a

10

dialcohol in the presence of an organic acid such as

oxalic acid or p-toluene sulfonic acid. The agemt for
reducing the ketone group is preferably an alkali metal

hydride as discussed by Walkis [Chemical Society Re-
view, Vol. 5, No. 1 (1976), p. 23). The ectherification

agent is preferably an alkyl halide in the presence of a 35

base and the esterification ageat is preferably a carbox-
ylic acid derivative such as the acid anhydride or acid
chloride i the presence of 2 base such as pyridine.

It goes without saying that when one of Rjor Rsin

the compounds of formuls I' obained above is —OH, 3

the compounds of formula I' may be reacted with an
etherificarion agent or an esterificatioa agent which is
one of those discussed above When Ryor Reis a 17-
acyloxy, the compound may be opticnally sapomified

Mm:smﬁmmmsammmn

hydrozide, potassium hydroxide, potassium amide or
potassium tert.-butylate and the reaction is preferably
effected in a lower alkanol such as ethanol or methanol
but equally useful is lithium acetylide in ethylenedi-
amine.

The oxidation agent is preferably a peracid such s
m-chloroperbenzoic acid, peracetic acid or perphthalic
acid ot hydrogen peroxide alooe or in the presence of
hexachloroacetone or bexafluoroacetone. When it is

©

3
ture and the reactant is RiMg Hai in the presence of 2
cuprous sait.
Another object of the invention is 2. process for the
preparation of a compound of the formula

R
Ry ! Ry w

~e

x?

H

wherein Ry, R2and K have the above definitions, Ry’ is
selected (rom the group consisting of —OH and OR,,
R is the residue AJK, of an ether group or COAIK;s of
an ester group and Ry’ is hydrogen or alkenyi or alkynyl
of 2 to § carbon atoms comprising reacting a compound
of the formuls

R:
3 o v

<

ﬁ&amWMfmhmMof
LiCu(Ri)2, RiLi and RiMg Hal in the presence of a.
cuprous halide to obtain a compound of the formuia

R2 v

R P

*

x ou
mmmgmmnmgw

. ing 17-0l compound or with sn

desired to obtain a compound in which the nitrogen 4$

atom of R, is oxidized. one uses an equivalent of the
oxidation agent and wben it is desired 10 obtain a com-
pound in which B and C form an epoxide bridge, two
equivalents of agent are used. The selective reducing

agent for the N-oxide is preferably tripbenylpbosphine 50

"and operating for example with acetic acid.

Another object of the invention is a process for the
prepanation of the compounds of formula II wherein a
compound of the formula

sruaadmzhaeoupandsdeaedfrwthem

53

coatisting of LiCu (R1)2, LiR; and RiMg Hal wherein 63

R, has the above definition and Hal is halogen in the
presence of 3 cuprous balide. In a preferred mode of the

magnesium
to obmain the corresponding 17e-substituted-178-ol ste-
roid or with an organcmenllic derivative such a3 a
lithium or jum derivative to obtain the corre-
sponding |7a-substituted-178-0l steroid or with a
Cyanuration agent to obtain the corresponding 17a-ol-
178cyano sieroid, protecting the hydroxy group and
reacting the latter with an compound as
discussed above to obtain the cocrespooding 17a-sub-
stituted-178-0ol sieroid and ia the case of one of the
compounds obtained is 17-hydroxylated, reacting it
with an etherification ageat or esterification agent and
in the case whean one of the compounds contains a 17
substitnent with a triple bond reacting the latter with a
Mm‘wnmhw‘m
derivative.

lnlprd'em:duodeohbehmrmmm
of the compound of formula [V with a compound of the
group consisting of RLi, LiCa(Ri)2 or RiMg Hal ©s
ﬂmmwmﬂywmm
difTerent reactants for reactioa with the compounds of

fothmmbmmMmmw'

trated in the specific examples.
The novel intermediates of the invention are the com-

said process, the reaction is effected at room temperna- pounds of formula Il and V. Particularly preferred

MIF 003376
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9
compounds of the inveniion are 3.3{l.2-cthanediyl
bisoxy}-t 1 3-{4-trimethylsilyl-phenyl}-17a{prop~1-
ynyl)-a%-estrene-3a,178-diol, 1,3-{1.2-ethanediyi-bisox-
y]- 11 B{(4-pyridyi)-17a-(prop-1-ynyl)-A%-cstrene-
Sa 178diol, 33-{1,2-ethanediyl-bisozy}-1 18-{3-(ON.N-
dimethylamino)-propyl)- 1 7a<{prop- 1-ynyl)-A?-estrene-
Sa.178diol, 3.3-{1.2-ethanediyl-bisoxy}-118-{4{N,N-
dimethylamino)-phenyi}-1 7a<{prop-1-ynyi)-A%-estrene-
Sa.178-diok,  13-{1.2-cthanediyl-bisoxy]-118-{4<(N.N-
dimethylaminoethoxy)pheayl}-i 7a{prop-l-yayi)-A?-
estrene-5a,178-diol, 3,3{1.2-ethanediyl-bisozy}-118-{4-
(N.Ndimethylamino)-phenyi}-21-chioro-19-n0r-17a-
a?-pregnene-20-yne-Sa,178-diol sad 3,3-{1.2-ethaned-
iyhbisoxy -1 18-{4-(N,N-dimethylamino)-pbenyl}-17a-
{prop-:ynyl)-A-estrene-Sa,178-diol.

The compounds of formuls [I{ and especially of for-
mula [V used to prepare the compounds of formula 11
or V are genenly known compounds which can be
prepared by reacting the corresponding A1) g
roids with an epoxidation agent selective for the 5(10)
doubie bond, for example with hydrogen perozide in

b}

10
the pracnce of hexachloroacetane or hexafluorcace-
tone a3 described in French Pai No. 1421486 The
sew compound, 3)-{l.2-ethanediyl-bisoxy}-i17a<prop-
l-ynyl)»-Sa,0a-cpory-AXitestrene-178-0l &t prepared
in the Example. .

The [lollowing compounds are compounds flling
within the scope of the inveation:

(A) compounds of the formula
R, "2 Ry
A"

wherein the A, Ri, Ry, R3 and Ry substitutes are indi-
cated in Table L

A Ry
> -

6

HO=—N=(E)

HO—N=(D)

[ N I B A "l'l ]
b T
a0 38 VSRR
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Ry Ry L §Y Ra
- - - -—E-CH) -K
’ )
HO—N™(E) - - - —OH —CEC—N
- - . - - —CEC—CH)
- - - - ~CEEC—CHCH)
- - - - =CHi~CERC—~H
- - - —CEC~—H -—OH
- ) - - ? H
-—C=CHOH
HO—Nm=(Z) - - - -
- - - OH —CEC—H
- - - - =CIRC—CHy
- - - - —CEEC=C1,CH)
° e - - —=CHy—CIRC—~H
- h ° —CEEC—R -—OH
o - - -
!
Oo€——N
- - - OH —CEEC—~H
- - - : ~CEEC—CFy
- - - - —CEEC—~CHCOMs
- - - - —CHy—CEEC—H
- - - - —CEE C—SiMe;
- - ° —1':—0!10!! -H
o
HO=Nw=(E) CH) - oM —=CEC—~H
}
0€—N
- - - - ~CEEC—Clh
- - - - —Cliy—CaEC~1
- - - —CEEC—H# —OH
:‘ - ‘- ) [ =CERC~H
- - - - ~=CERC—~CHy .
- - - - —=CHy—~CERC—H
o : - - —=ClE C~—CH Oy
- - - - ~CEEC—CPy
- - - ~CERC—Siey —oH
- * - —C—Ci:08 —h
5 .
o
- -’ - - - Ol
R
- . - - c—Cty -H
| |
[}
- - CHYCH o =CERC~H
- - = - ~CEC—CHy
- - - - —~CEC~Q
- - - - ~—CERC—CHy—C)
- - - d =CHE C—SiMny
- - - - ~=CHy—CIEC—NR
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- - - —CEBC—H 0N
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- - - - ~CEEC—CHOY
- - - - ~CREC~Ch M
- - - - —CERC—H :
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- - w e
e - - - ~CEEC~CH)y -
. - - - ~—CIC~—CHiTh
- - - - -CIRC—Q -
- - - “ ~CIEC—SMn
- e - N ~=CN—CIRC~N
- - - -=CIRC—H —ON
Ho—i=@ - - on ~Cac—H
- - - - ~CEC=Ciy
- - - - -~CEC—Ot1—Ch .
- - - - -CEC—Q
- - - - ac-%
- - - - —CHyr—CIRC~H
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N
/
- - - - —CEEC—CPy
- - - - —CHEC—CHy
- - - - -~CEmc-Q
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- - - - - ’
- - —=CIRC—H =0 .
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- [
o
- - - o ~=CHEC~¥H
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N - - - ~CHCc~C
- - - - ~Clly~CHC=H
58
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-continued
Ry Ry . Ry Ra
- - e ~—CEEC—H —OH
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7/ @ @
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- - - - =CERC—CIy .
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- - - -CREC~H —OH
- © - -—H
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- - - “ = CRC—Qir—Qf;
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o
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0 ~continued
Ry Ry Ry Ra
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(B) compounds of the formula ‘“\T
® ® o «=CBC~R
- - - ~=CHE C~CH)y
- - - ~CEC~CPy
- - = —CH1CHy
- - N =CHr=CEC=H
- - =~CERC~H =—OH
- h o M
3\ © e
Ri R Ry Re 7/ °
( CHy O -CHlC—H
- - on —CapC—-R
- - e =CIRC—~Cly
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- - < =My
- - - —CHr—CENC—R
Lo mEm . L e
- - - =CHiICHy P
- T —cmc-u o omeH \..@.
v
n.\ - on -CEEC—
j}- - - - | =CEEC=CHy
) - - - —Cal C—~CPy
- * - =CHr—Cty
: : : TCtr-CaC—N
- b b -c.c—ﬂa - - - oy
- - - -Gc—a' - - oM
- - - ~CHC-ChCHy —cmcon
® - - =CUr=CIBC~H ° {
- o ot "'!_m, Al prepared are the epoxides of the compounds of
- - ==CIRC—N -0 T‘#n N o+ 2g2
- sstiglucocorticoid compositions of the isvenation
- - -y ..‘ m’ d a8 “ﬂ. SO0 m
\C—OIM “mdulﬂmmdmrﬂn
V4 son-oxic, pharmaceuticaily mh acid sddition
° mits and an inert pharmaceutical carrier or
. - - The compositions may b i the fom of tabless,
: ~ o dragess, gelules, granules, suppositories, injectable sole-
C—=Ciy tions or suspensions, pomades cremes and gl
o’ Examples of mitable excipients are tale, gum arsbic

MIF 003385
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Ous OF non-aqueous vehicles, fatly bodies of amimal or
vegetable ongin, paraflinic derivalives, glycols, diverse
wetting agents. dispersants or emulsifiers and preserva-
tives.

The compositions of the invention have remarkable
antiglucocorticoid properties as can be seen from the
pharmalogical daw infra, The study of the products
against hormonal re:eptocs shows that the ccmpaauons
possess progestomimetic aclivity o¢ aati- progesiomi-
metic, androgemc or antiandrogenic activity.

The compositions are used principally against sec-
ondary effects of glucocorticoids and are equally useful
against troubles due to a2 hypersecretion of glucocorti-
coids and especially agamn sging in general and are
particularly active against hyperteasion. atherosclero-
3is, osteoporosis, diabetes, obesity as well as depression
of immunity and insomnia. The compasitions of the
invention also possess antiprogestomimetic activity and
are useful for-the preparation of original contraceptives
and are equally useful against hormonal irreguiarities
and they present an interest in the treaument of bor-
monodependent cancers.

Some of the compounds of formula I’ and their acid
addition sailts also possess progestomimetic activity and
are useful for the treatment of amenorrhes, dysmenor-
rhea and luteal insufficiencies.

The compositons of the invention also present an-
tiandrogenic actvity musking them weful foc the trest-

13

ment of hypenrophn. prostate cancer, hyperandro- %

genia, anemia, hirsutism and acne.

The novel method of the invention of inducing anti-
gluococorticoid activity in warm-blooded animais, in-
cluding humans, comprises administering 0 warm-

blooded animals an aotiglucocorticoidally effective 44

amount of at {east one compound of formula [’ and their
non-toxic, pharmaceuticaily acceptabie acid addition
saits. The usnal daily dose is 0.15 to 1S mg/kg depend-
ing on the specific condition being treated and the com-
pound used and the method of administration. The ac-
tive compound may be administered orally, rectally,
parentenally or locally.

In the following examples there are described sevenal
preferred embodiments to iliustrate the invention. How-

28
" The induction of anses during the lutal phase of
the cycle and particularly at the end of the lutcal phase
permits the use ol 1he compositions of the tnveation as
contraceptives.

The antiprogrestomimetic compasitions according (o
the invention may be equally used as agents 10 interrupt
pregnancy since experiments with animals have demon-
strated them 0 be abortive at any period of gestation.

The new memodoflhemveatmmofmdmg
the menses in warm bloeded female animals including
women and is characterised in ‘thal one administers a
quantity of antiprogestomimetic compound which is
physiologically active such as a product of formula I'.

But it is understood that the essential role of proges-
terone is assigned during the luteal phase of the cycle at
the moment of implantation of the embryo and during

pregnancy.

The use of an antiprogestomimetic as an inducer of
menstruation has been proposed, for example, in the
tenth World Health Organization report page 30 and
later in Chemtech, Scptember 1977 page 566.

The method of wilization of this product is equally
suggested as “postcoital and once-s-month drugs” in
the report in WHO and in the expression “when taken
monthly . . . will induce menstruation™ in the Chemtech
article

Meanwhile before the producss of formula I', no
mhmumw proper-

ties for such a vtlizstion kad been synthestred. :
mmwdmmm;whm-
tion coasists of administring 10 the womas about 10 mg
to | gram of the product for | to 5 days preferably at the
end of the menszrual cycle Preferably coe makes about
25 to 200 mg of the product per day.

Preferably the product is adminstered orally. Adrain-
istration of the product via the vaginm is equally muit-
able.

‘The method of using the prodacts of the ivention to
it consisty in administering o0 warm

© erTuUpt pregnancy
b'ooded females at lesst a physiologically active amount

of the product of formula I
Oue administers an amount on the order of abouz 50

_ mg to t gram per day of the product for | o § days

ever, it is 10 be understood that the invention i Dot 45

intended to be limited t0 the embodiments.

The mdpmgatomimedceonpaiﬁonof the inven-
tion contain a physiologically active quantity of at least
one product of formula I and its pharmaceutically ae-
ceptable acid addition salts as antiprogestomimetics.

- These compositions may be administered via the di-
gestve tract, parentenally or locally, particularly i the
vugina or via the (ndonasal route. They may be in the
form of a simple tabiet or lozenges, gelatin capsules,

graoulated suppositories, ovules, injcctable prepars- ss

tons, ointments, cresms of gels which are prepared
according to the usual methods

E:amauwh:hm:bembydmnh.m
arabic, laciose. starch, magnesium stearate, cocos but-
ter, animal and vegcubie fats, panaffin derivatives, gly- 6
eols.nnmwemnga;aa.dnpcmu.auhﬁcnﬂ
preservatives.

The antiprogestomimetic compositions of the inven-
tion have remarkable properties as may be scen in the
phamaeo)ognaltstswhchasdambdhw

The antiprogestomimetic compositions of the isven.
tion are used essentially 1o induce menses in female
warm blooded animals.

toward the ead of the menstrual cycle. Preferably 200
mg to about 300 mg is used in women. .
mwdurdmofdmcnhswod-
uet is orally or via the vagina.
mptoducso(rmnhrmheudum
ing the fertile periods of animals particularty cattle and

% heep. They can also be used to control the fertlity of

dogs or cats.
p‘:'mny thepmdncnoﬂ‘omhl'.vhd:hveao-

udrogan activity can be used for humaa coatraception.
EXAMPLE t
llB-(A-pyridyl)-lh-(pmp-l-ynﬁ-A*’Ml‘lﬁ-

STEP D{ll-uhnediml-ﬂc-(pny-l-
nylkdxm"m

207 ml of a solution of 1.15% ethyl magnesiom bro-
mide in tetrahydrofuran were stirred at 0" C. while
mm;mmwmamm
therethrough for 90 minutes and the temperature was
Mdbwdmmnwmnwm.m
ture was stirred for coe hour while the bubbling was
continued. Then 2 solution olngofl.l-{l.lm
iyl-bisoxy A XN Nestradiene-17-0ne ia 120 mi of

65
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anhydrous letnhydm(m and one drop of triethylam-"
ine was added to the mixture over Y0 minutes and the
mixture was stirred for 2 hours at room temperature and
was then poured into & mixture of ice, distilled water

and ammonium chloride. The stirred mixiure was ex- §

tracted J times with ether and the organic phase was
washed with water, dried and evaporated to dryness
under reduced pressure. The residue was dried under
reduced pressure (o dbain 35.25 g of 3,3{1,2-ethanediyl-

bisozy}- | Ta<(prop-l-yuyi)-4 X1 hestradiene- 1 78-0L 10

NMR Spectrum (deuterochioroform)

Peaks at 0.83 ppm (hydrogens of 18-methyl); at 1.8S
ppm (hydrogens of methyl of C C—CHj); at 5.6 ppm
(hydrogens of ll-arbou):u4ppm(hydtoamofahy!-
ene ketal).

STEP B: J.J-(l.z-amed:ys-b-oayl-sc.waw
17a<{prop-1-ynyl)}-A%XVesirene-178-0)

A mixture of 30 g of the product of Step A in 150 ml
of methylene chloride was stirred while bubbling aitro-

gen therethrough and after cooling the misture 100° C, 0

1.3 al of hexafluoroaceioae sesquihydrate were added
all at once. The mixture was stirred while 433 ml of
$5% oxygenated water were added and the mixture was
stirred a2 0° C. for 72 bours while coatinging 0 babble
nitrogen therethrough. The solution was poured into a
mixture of 250 g of ice and 500 @l of 0.2 N sodium
thiosulfate solution and the mixture was stirred for a
few moments and was thea extracted with methylene

chioride. The organic phase was washed with distilled oy

water, dried over sodium sullsie in the prasence of
pyridine and evaporated to drynass under reduced pres-
sure. The residue was dried under reduced pressare and
the 31.6 g of residue were chromatograpbed over silica
gel Elution with & 9-1 benzene-ethyl acetats mixture
yield 1,3{1,2-ethanediyl-bisoxy}- 5a 10a-cpoxy-17a-
(propyk-1-ynyl)}-AN! thestrene-178-0l.

NMR Spectrum (deuterochloroform):

Peaks & 0.12 ppm (hydrogens of 13-CHj)x at LE3

ppa (hydrogens of methyl of CeC—CHj); & 6.1 ppm

(hydrogens of 1l-carbon); at 3.92 ppm (hrydrogens of
ethylene ketal)

STEP C: 3,3{1.2-ethanediyl-bisozy}-1 | S{4-pyridyl)
17a<{prop-1-yayl)-A%-estrene-5a,178-diol

100 mi of s wetrahydrofuran solution of 0.5 0 0.6 M

4-chloropyridyl magnesium bromide prepared from 15
g of 4&-chloro-pyridine and 6 g of magnesium waa added
at 2 C. w0 s solution of 416 g of dimethyl sulfide-
cuprous bromide complez i 40 mi of tetrahydrofuran

udthcmnv-m-dc--lm’

at room tem for 20 minutas. Them, s solution
containing 1.7 g of 3,3-{1.2-ethanediyl-bisoxy}-5a,10a-
epoay- | Ta<{prop-1-yay)4 % estrene-178-0l was
added thereto over 10 minutas sad the mixture was

stirred at room temperature for ons bour and was thea 33

poured into s mixture of cold warer snd sramonism
chioride. The mixture yas stirred at r00m temperature
for 30 minutes and wag-extracted with sther. The or-
ganic phase was washed with am aquecws suraied

sodium chioride solutioa, was dried and evapocated to 0

dryness under reduced pressure. The 6 g of residue
mchmmwmpﬁmﬂhgdmdwwnhn
I-1 methylene chioride-scetone mixiure comaining |
ppen of tricthylamine t0 obuia 315 g of L3-{12-

ethanediyl-bisoxyl}-1 1 8{4-pyridyi)-17a-(prop-1-yayl). &

Av-cutrene-3a.178-diol which was dried wowards 60° C.
at 0.1 mm Hg which had a specific rowmtion of
{alo®= ~$2° %= 1.5 (c= 1% in chioroform).

MIF 003387
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STEP. D: 118-{&pyridyl)-17a-(prop- l-ynyi)-a4s.
estradiene- 178-0l-)-one

A solution of 1.9 g of the product of Step C, 14 mbof
methanol and 7 mi of 2 N hydrochioric acid was stirred
sader an inert stmasphere &t room temperature for 3
bours and was then admized with 2 solution of 200 mi of
ethes and 90 mi of aqueous seturated sodium bicarbon-
ste solution. The mixture wes stirred at reom temise-
ture for 15 minutes and the decanted squeous phase was
extracted with ether. The organic phase was washed

over silica gl
and eluted with 3 64 methylene chioride-ascetone mix-
3 mwe The 1.7 g of product was dried for 24 bours a1 0.1
mm Hg and for § bours & 80° C. 10 obtain 118-(¢-
pyridyD-17a{prop-1-ynyi)-4V-estradiene-175-0-
3-0ne with a specific rotation of {alp®= +305°%)°
{c= 1% i» chloroform).

Usiag. the mme procedere, 118-(3-pyridyl)-i7a-
(prop-1-ynyl)-44Y-estradiene-178-0l-30ne with a spe-
cific rostion of {alp®= +14° (¢= 1% ia chiorofom)
and 118-2-pyridyl)-17a{prop- l-yayl)-A4?-extradiene-
178-0l-3-0ne with a specific rotation of (a]p®= 2"
(c=1% m chiorolorm) were prepared.

EXAMPLE 2
118-{3-(N . N-dimethylamino)-propyl}-1 7a-(prop-1-
yayl)-4 \V-astradiene-178-0l-3-00e

STEP A: 1.3-{l1.2-ethsmadiyl-bisoxy}-118-3-(N.N-
dimethylamino)-propyi} 1 7a<{prop-1-ynyi)-4%-estrene-
Sa,178-diol

1233 g of dimethy! sulfide-cuprous bromide complex
were added over 3 minutes 1t 0° C. to a solution of 0.4S
M of 3(N.N-dimethylamino)-peopyl magnesium chio-
ride {prepared from 42 g of chioro 3(N,N-dime-
thylamring)-propane and 10.5 g of magpesium] and the
mizture was stirred 3t 0° C. for 15 minutes. A solution of
1.70 g of 1,3-{1,2-cthasediyl-disozy}-3a, 10a-cpaxy-1Ta-
(prop-1-yayD)-A %} lesrene-178-0l in 50 @l of setralry-
drofuraa was added 0 the mizture ise and the
mixture was thea stirred a2 0° C. for 3 bours and was
poured int0 s mixture of 40 g of ammoaium chloride
and 200 mi of iced water. The mixture was stitred ot
room tempersture for 1S minutes and was then ex-
traciad with ether. The organic phase was washed with
squeows saturated sodiem chioride solution, dried aad
cvaporatad (o dryness under reducad pressare. The 4.6
§ of residue were chromasographed over silica gei and
cluted with sn $-7 methylens chioride-mathsncl mix-
mre 10 obtain 155 g of 3,31, 2-ethanediyl-bisoxy)-115-
mumyhm)-myll-m-(ml-y-m’
atrens-3a,178-diol with a specific
(alpPm~-36'x15" (e= 1% in am-).

> "ﬁmnm fe-
(prop-1-yayl)-&

A mixture of 1.4 g of the product of Step A, 16 mlof
methenol s3nd 7 mi of 2 N bydrochioric acid was stirred
under an inert o room for &
hours and then 200 mi of isopropy! ether and 90 mi of
squeows saturated sodium bicarbossie solution were
addad 1bereto. The mizture was stitred at ro0m temper-

sture for 30 minutes and the decanted aquecws phase
was am with ether. The organic sxwract was
washed with aqueows saarated sodium chiocide sole-
tion, was dried and cvapocated 1o drymess under re-
duced presswre. The 1.8 g of residue were chromato-
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S;.,—.h:u Sver sndica gel and eluied with an 8-2 chloro-
form-methanol mixture. The 1.J0 g of product were
dried at 30" 0 40° C. a1 0.1 mm Hg to obuain 1.25 g of
118-{3{N,N-dimethylamino)-propyl}- 1 Ta<{prop-1-

ynyl)-A" ?-esiradiene-178-0l-3-one with a specific rotas §

tion of [a.]o—°- - 114°£25 (c= 1% i in chloroform).
. EXAMPLE)
118-4{4-(N. N-dxmethylamnoethoxy)-pheayl]- 17a-
(prop-1-ynyl)-a* ’-es&ndneue-l?ﬂ-ol.)-one

STEP A: )31, 2-ethanedtyl-bsoxy}-llB-(4-(N N-
dimethylaminoethoxy)-pheayi}-17a<(prop-1-ynyl)-A2-
estrene-3a,l78-diol - _

A solution of 24 g of 4(N.N-dimethylaminoethoxy)-

bromobenzene was added dropwise over 45 minutes to 1S

90 ml of anhydrous tetrahydrofuran and 2 mi of 1,24
bromoethane were added as catalyst. After the addition,
the mixture was stirred &t 25° C. for one bour to obtain
a solution of 0.7 M of 4(N,N-dimethylaminoethoxy)-

bromobenzene magnesium which was then added to a 20

solution of 6.16 g of dimethyisulfide-cuprous bromide
complex in 20 ml of tetrahydrofuran. The mixture was
stirred at room tem for 20 minutes and a solu-
tion of 3.7 g of 3.3-(1,2<{cthanediyl-bisoxy)}-5a,10a-

epoxy-17a-prop-1-ynyl-AX!-estrene-178-0l in 50 mi of 23

tetrshydrofuran was added thereto dropwise over a few
minutes. The mixture was stirred under an inert atmo-
sphere for one bour and was then poured into a solution
of 15 g of ammonium chloride in 20 mi of iced water.

The mixture was extracted with ether and the organic 30

phase was washed with aqueous saturated sodium chilo-
ride solution, was dried and evaporated 10 dryness
uader reduced pressure. The 18.3 g of ol were chro-
matographed over silica gel and eluted with chloroform

to cbuin 4.5 g of 3,3-{1.2cthanediyl-bisoxy)}-118-{4- 3s

(N.N-dimethylaminoethoxy)-phenyl}- 17a-{prop-1-
ynyl)-66 Y-estrene-5a,17B8-diol with a specific rotation
of [a]p®m —44°£1.5° (c=1% in chloroform).
STEP B: 1 lB-[W.N-dimahyhnme&boq

phenyll-17a-(prop- I-ynyl)-AS-estradiene-178-0l-3-0ne 40

95 mlof 2 N & ic acid were added 0 2
solution of 4.5 g of the product of Step A in 20 ml of
methanol and the solution was stitred at room
ture for 2 'hours. 260 ml of ether and 110 ml of an aque-

ous saturated sodium bicarbonate solution were added 4s

to the mixture which was stirred at room temperature
for 15 minutes. The decanted aqueous phase was ex-
tracted with ether and the orgaaic pbase was dried and
evaporated to dryness under reduced pressure. The 3.3
8 of residue were chromatograpbed
cuted with a 92.5-7.5 methylene
mixture to obtain 1.8 g of amorpbous 115-{4-(N.N-
dimethylaminoethoxy)-phenyi}-1 7a(prop-1-ynyl)-a49-

estradiene-178-0l-3-0ne with 3 specific roation of
{a]lp®= +71° (c= 1% in chioroform).

EXAMPLE 4

118-{4,N.N-dimethylaminc)-pbenyi}-17a-(prop-1-
ynyl)-a4%-cstradigne-178-0l-3-one

STEP A: 3.3-{1.2<ethanediyl-bisoxy
dxmahyhunno)-phmyl]-l?a-(pmp-loynyl)-d
5a,178-diol .

A solution of 38 nmols dp-d:nahyhmphenyl
magnesium bromide in tetrahydrofuran was added 0 a

smmdtl;dammﬁhbﬂ-“

tide compiex in 20 m! of tetrahydrofuran and then a
solution of 2.45 g of 3,3-{1.2-ethanediyl-bisoxy}-3a.10a-
€poxy- | Ta<(prop-I-ynyi)-4 %! estrene-175-0l in tetra-

MIF 003388

over silica gel and o
chlocide-methanol

]-up-{&(N.N- ©

32
bydrofuran was added thereto. The mixture was stirre
for 10 minutes and was then hydrolyzed with 50 ml of
agqueous saturated ammonium chioride solution. The
decanted aqueous phate was extracied with ether and
the organic phase was washed with water, dried and
evaporated to dryness under reduced pressure. The il g

of residue were chromatographed over silica gel and -

eluted with a 64 cyclohexane-ethyl acetate mixture to
obtain 1.8 g of 3,3-{1.2-ethanediyl-bisoxy}-1 1 B{4-(N,N-
dimethylamino)-phenyi}- 1 Ta{prop- l-ynyl)-A%-estresie-
5a,178-diol which sfter crystallization from izopropyl
ether and ethyl acetate bhad a specific rotaton of
[a]o™= —66.5" (c= 1% in chloroform) and a melting
point of 210° C. and 750 mg of the corresponding 11a-
compound.

STEP B: 118-{4(N,N-dimethylamino)-phenyi}-17a-
(prop-1-ynyl)-44%-estradiene-178-0l-3-one

2 ml of concentrated hydrochloric acid were added
to 2 solution of 1.53 g of the product of Step A in 60 mil
of methanol and after stirring the mixture for 30 minutes
at room temperature, 150 ml of ether and then 50 m! of
aqueous N sodium hydroxide solution were added
thereto. The reaction mixture was stirred foc 1S mioutes
and the decasted organic phase was dried and evapo-
rated to dryness under reduced pressure. The 1.4 g of
residue were chromatograpbed over silica gel and was
eluted with a 7-3 cyclohexane-ethyl acetate mixture to
obain 0.932 g of 118-{4-(N.N-dimethyianino)-phenyl}-
17a<{prop-1-yayl)-&4I-estradiene-175-0i-3-0ne melting
at lSO'C.andaspeaﬁcmnoaof[alpP-+Bu‘
(c=0.5% in chloroform).

EXAMPLE 5

118-{4-trimethylsilyl-phenyl}- l7¢-(prop-l-nyl)-A‘-’-
estradiene- I1B-ol

STEP A: 31.3{1.2-ethanediyl-bisoxy}-115-(4-trime-
lhylsilyl-phny!)-ﬂc—(pmp-l-ynyl)-d’mk.ﬂ&

zoo mg of cuprous chloride were added under an
inert atmosphere at —30° C. to 45 ml of solution of 0.65
M of 4trimethylsilyl-phenyl magnesinm Bromide in
tetrahydrofuran and s solution of 33 g of 33-{1,2-
ethanediyl-bisoxy}-Sa,10a-epoxy-17a-(prop-1-yayl)-
AXNtiestrene-178-0l ia 25 ml of tetrahydrofuran were
added thereto dropwise at —20° (. After one bour, the
mnwahydrdyzdwuhaqmmchlo-
ride solution and was extracted with ether. The organic
phase was dried and evaporated 1o dryness under re-
Mmaﬂhtaduww
mﬂnﬂﬂmﬂammm
acetooe mixture containing 0.1% of triethylamine
yielded 2087 g of 3.3-{l2-ethanediyl-bisoxy}-1i8-(4-'
trimethyisilyl-phenyl)-17a<{prop- 1-ynyl)-A%-estrene-
Sa.178-diot which sfter crystallization {rom sopropyl
ether and then ethyl acetate meited at 226° C. and &
specific roaticn of [alpPw—60"£LS" (c=09% in

chioroform).

STEP B: 118-(4-trimethylsilyl-phenyl)-17a-(prop-1-
ynyl)-A‘-’mﬁB-d-}on

1.7 g of Redex sulfonic acid resin were added o 2
soluuonoflﬂgdtbepmduaofSupA-ﬂnlof
90% alcobol and the mixture was refluzed for 30 min-
utes and vacuum filtered. The filter was- rinsed with
methylenedllondelllllheﬁlmtewevmto
dryueswerrdwedmmmduemuku
Ipllmhylalechlondeandlhesolnuonmd:ﬂand
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4,447,424
33 - 34
evapunsied 10 drysen under reduced prassure The  copper chioride was siirred under an inent atmosphere
residue was chromatographed over silica gel and was a1 room temperature for S minutes and was then placed
eluted with an 35-13 bemcend-ahyl acetate misture 10 im an ice bath. 3) il of 0.95 M 4-dimethylaminophenyl
cbuin 1.217 g of 118-{4urimethylsilyl-phenyi}-17a-  magnesium bromide in tetrahydrofuran were added
{prop-1- le‘;’ﬁmdm”Bd-}one meliing a3t 3 dropwise (0 the mizture which was then aliowed to
212" C. and having 3 spevific rotation of {aln’®= +94° ety o room temperaiure. i
(c=0.9% in chloroform). - - 63 mi of &dimcihybrminophenyl magnesium bromide
The same proccdure was used o prepare 118-{)-  were added to a suspension of 6.15 g of dimethylsulfide.
trimethylsilyl-phenyl)-13a-(prop-i-ynyi)-44Sestradi. copper bromide compiex in 30 mi of anhydrous tetrahy-
ene-178-ol-3-one  with .8 specific  rottion  of 10 grofuran while keeping the temperature below 28.5° C.
(alp®= +525°£2° (c= 1% in chloroform). and the mixture was stirred for J0 minutes. Then. the
EXAMPLE 6 Mu‘:\:’mm:ﬂd dlmpw'ue lher;:ll.lldlhe
. mizture sirred 3t room lemperature hours
i B'{"(N'N‘fh‘"‘","“mm”“m&"ﬁ‘ and was thes poured in0 nquoup:lunntul ammoaium
- &%%-eundiene-17a-ok->-one IS chloride solution. The misture was stirred for 10 min-
STEP A: JJ-dimethory-178-cthynyl-A3WASUIL  uies and was extracted with chioroform. The organic
esiradiene-17a-ol phase was washed with waier, dried and evaporated 10
A mizture of 16.3 g of ) 3-dimethosy-17g-¢cthynyl  dryness under reduced pressure. The residue was chro-
AXIOXI egtradiene-178-0l, 173 ml of anhydroustetra-  matographed over silica gel and was cluted with & 1-1
hydroluran aad 4.35 g of lithium bromide was stirred at 20 petroicum ether-ethyl scetate mixture coataining 0.5
room temperature for 5 minutes and then the mizsture  ppm of tricthylamine The 1.28 g of product was chro-
was cooled 10 ~60° C. and 1.9 ml of methane sulfonyl  matographed over silica gel and was eluted with the
chlaride were added thereto. The mixture was stirred at  same mizture 0 obtain 0.34 g of 3.3-dimethoxy-115-{¢-
=60° C for one bour and was thes poured into SO0 ml (N,N-dimethylamino)-phenyl}-1 78-cthynyl-At-estrene-
of aqueous ssturated ammonium chioride solution. The 23 3g [Ta-diol...
mixture was stirred for 10 minutes and was extracted STEP D: 118{4{N,Ndimethytamino)-phenyi}-(78-
with methylene chioride. The organic phase was dried  ethynyl-A%Y.entradiene- 1 7a-0l-J-coe
and after the addition of 1.5 mi of pyridine, the mizture A mizture of 0.76 g of the prodoct of Step C. 1S mi of
was evaporated 10 dryness a1 0° C. under redoced pres-  methanol and 1.6 ml of 2 N bydrochloric acid was
sure. 75 mi of tetrahydrofuran were added to the resi- 30 gipred for 90 minutes and was then poured into as aque-
due and 12.5 ml of 0.75 g of silver nitrate in water were o marurated sodium bicarbonste. The mizture was
added there1o. The mixture was held at —30° C. for 13 eatracted with chloroform and the organic phase was
hours and as room temperature for 4 hours aod was then  dried snd evaporated (0 dryness under reduced pres-
poured into 500 ml of aqueous semisaturated ammonium gyre The 0.76 g of residue was chromatographed over
chioride solution contaning § g of sodium Cyanide. The 35 gpey gel and was ciuted with a I-1 petrolesm ether
mizture was stirred at 20° C. for 30 mioutes and WaS gpyj acerpte miztwre and then with & 31 ether
extracted with chioroform. The organic phese was petroleum ether mixture to obtain 0.435 g of 118-{¢-
washed with aqueous satursted sodium chioride solv- (N N.gimethylamino)-pheayi}178-ethynyl-A%9-
tion, dried and evaporated (0 dryness wader reduced  guryjiane. 7a-0l-3-0ne which sfter crymllizstion rom
pmmrsduvguchmwbdmsha 0 isopropy! ether meited st 142° C. and had a specific
gel and was eluted with 2 -1 peudleum eher-ethyl (oo of[g]p P +235.5° £4.5° (c=0.45% in chloro-
scetate mixture 10 obtain 3 g of 3, 3-dimethoxy-178- form).
ethynyl-AX9AX11lestradiene-17a-0l meiting at ~150°

C. and having a specific ru;mn of EXAMPLE?
(a]o®= +125°=15" (c= 1% s chioroform 4 N-dimethylamino)-phenyl]-17a-phenyl-a4?. -
STEP B: 3)-dimethozy-5a,10a-epoay-175-ethynyl- Hadeq euéu:m-oa-& :

ANk estrene-17a-0l :
mzmammuw;lgm "(S‘FP A wW}S&lmqon-
atad water (200 volumes) wers added at 0 3 mix- bestrene-17-08 . :
ture of 2.6 g of the product of Siep A, 12 mi of methy- 2 zamdpydum.ﬂddhwdu-u
lene chloride and one drop of pyridine and the mizture g of 3.3-{1.2-ethanediyi-bisoxy-AXIAN! lemtradiene-
was stirred for one hour afler which 13 mi of chioro-  17-0ue and 36 ml of methylene chioride sad 4.3 wl of
form were sdded. The mixture was stirved for 18 bours  hezafluoroscetone seaquikydrate were added © the
aad was then poured into 100 ml of aqueous saturated Mufqudduimmm
sodium thicsulfate solution. The mizture wes sticved for 33 added 10 the mizture and the mixiure was stirred under
10 minutes sad was extracted with chioroform. The .mmuwcqnmuu
organiz phase was rashed with squeows satarated s0- Mugmmdmgdnywdqu
dium chioride solution, dried aad evaporsted t0 dryness ummmmm‘mm
under reduced pressure t0 obuis 1.8 g of 3.3-dime- h'w-ppwwuulqdmwqudb
thoxy-Sa, i0a-epoay -178-ethynyl-4%!lesrene-17a-0l @ ride containing & trace of pyrnia:. The organic phase
which was wsed a3 s for ihe aext step. The produet vuwuhdﬁm«ﬁu‘m&dbﬂ
i to obtain 1. ~ethanedi -
coauined 8 small amount of the 58,108-epoxy com- ::p".‘““ '3 S ke v-M-d-hhr
STEP C: 1 3-dimethory-118-{4-(N,N-dime-  the next sep. o
thylamino}-phenyl}- 1 78-cthyayl-a%-astrene-Sa.i7a- & STEP B 3.3-{1 2-ethanediybbisoy}- | | S-{4-N.N-
diol diamhyhnm)-phenyll-h'wicp&l?«
A mizture of 2.8 g of the product of Step B, 56 mi of A misture of 200 g of 4-dimethylamino bentene bro-
anhydrous tetrahydrofuran and ¥0 mg of ashydrous  midein 950 mi of anhydrous ictrahydrofuran was added
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aver 24 hours ai 337 C.=35° €. 1o a austure uf 29 g of
magnesiun turmngs and 5 mi of anhydruus teteahy-
drofuran undes an inert atmosphere to oblain a solution
of 0.3 M of magnesium.

284 mi of the said magnesium solulion were added
dropwisc nver 75 minutes at 0° to 5° C. under an inert
atmosphere 10 3 mixture of 25 g of the product of Step
A. 500 mi of anhydrous ietrshydrofuran and 0.757 g of
copper chloride and the mixture was stirred for 13 min-
utes and poured into aqueous sturated amm inm
chloride soiution. The mixture was extracted with ethyl
acetate and the organic phase was washed with aqueous
saturated ammoniwn chloride solution and with aque-
ous saturated sodium chloride solution, dried and evap-
orated to dryness under reduced pressure. The 45 g of
residue were chromatographed over silica gel and were
eluted with a 1-] petroleum ether-ethyl acetate mixture
containing | ppm of triethylamine to obtain 17.76 g of
product meiting at 178° C. The impure fractions were
subjected again to chromatography over silica gel and
were eluted with an 8-2 petroieum cther-acetone mix-
ture contining | ppm of tiethylsmine to obtain an-
other 6.35 g of 3,3-{1.2-ethanediyl-bisoxy}-118-{4(N,N-
dimethylamino)-phenyi}-4? -estrene-Sa-ol-17-00e meit-
ing a: 176° C. which was used as is for the next step.

STEP C: 33{l.2-ethanediyl-bisoxy}-118-{4~(N,N-
dimethylamino)-pheryi}-17a-phenyl-A¥-estrene-
Sa,178-diol

A solution of 4.51 g of the product of Step B in 45.1
ml of anhydrous tetrahydrofuran was added over 30
minutes at 25" C. 10 a solution of 33.3 ml of phenylli-
thium (1.5 moles) and the mixnure was stirred for 4
hours at room temperature and was then poured into
aqueous saturated ammonium chloride solution. The
mixture was extracted with ether and the organic phase
was washed with aqueous saturated sodium chioride
solution, dried and evaporated to dryness. The 5.6 g of
residue were chromatograpbed over silica gel and were
eluted with s 91 methyiere chioride-acetone mixture
conuining of tricthylamine to obtain 1.16 g of 3,3{1.2-
ethasediyl-bisoxy}-118-{4-(N.N-dimethylamino)-
phenyl}-17a-phenyl-A%-estrene-Sa.178-diol which after
crysullization from an isopropyl ether-methylene chio-
ride mixture melted at 240° C. and had a specific rota-
tion of [a]oP= +53°=25" (c=0.5% in CHCh)).

STEP D: i18-[(N.N-dimethylamino)-phenyi}-{7a-
phenyl-A4Y-estradiene-178-0l-3-cue

" "3 ml of 2 N hydrochloric acid were added under an

inert axmosphere a1 0" 0 5° C. to a mixmre of 1.5 g of
the product of Step C in 45 mi of methanol and the
mizture was stitred at 0° to 5° C. for one hour. Then, 90
m! of ether and 90 ml of an aqueous 025 M of sodium
bicarbenate solution were added to the mixmure and the

" ride solution, dried and evaporated to dryness. The 1.3

g of residue were chromatographed over silica gel and
were eluted with a 1-1 petroleurm ether ether mixture to
obtain 0.93 g of 118-{¢(N.N-dimethylamino)-pheayl}-
i Ta-phenyl-A4?-estradiene-178-ol-3-one  which after
erysullizadon from methylene chloride-sopropyl ether
melted 3t 226° C. and had a specific rotation of
(clo®= + I51.5" (c=0.4% in chioroform).

MIF 003390
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EXAMPLE

11 8-{44{N.Ndimethylamino)-phenyl]-23-methyl-19.21-
dinor- 1 7a-3421 cholatnene-20-ya-178-ol- J-one

STEP A: 3.3l.2-cthanediyl-bsoxy} | 18-[4(N N-
dimethylamino)-phenyll-23-methyi-19.21dinor-1 7~
a%D-choladiene-20-yn-3a, 1 78-diol

10.61 ml of 2-methyl- |-buten-3-yne were added under
an incrt atmosphere to a miature of 4.5 g of potassium
tert.-butylate in 90 mi of anhydrous tetrahydrofuran and
the mixture was stirred for 15 minutes a1t -10° C A
solution of 4.5 g of the product of Step B of Nxaunpie 7
in 45 mi of anhydrous tetrahydrofuran was added over
15 minutes to the reaction mixture and the mixture was
stirred at —10° C. for J0 minutes and then for ¢ hours at
0° t0 5° C. The mixture was poured into 500 ml of aque-
ous saturated solution of ammonium chioride and the
mixture was extracted with ethyl acetate The organic
phase was washed with aqueous saturated sodium chlo-
ride solution, dried and evaporated to dryoess to obtain
5.56 g of raw 3,3-{1.2-cthanediyl-bisoxy}-118-{4-(N.N-
dimethylamino)-phenyl}-23-methyl-19.2 1-dinor-1 Ta-
A¥Bcholadiene-20-yn-5a,178-diol meiting a1 205° C
which was used as is for the pext step. The raw product
was chroma over silica gel and was cluted
with 3 9-1 methylene chloride-ethyl acetate containing
1 part per 1000 of triethylamine and crysallited from
ethyl acetate to obtain the product meiting at 215° C.

STEP B: 118-{4-(N,N-dimetirylamino)-phenyl}-23-
methyl-19,21-dinoe-17a-449B-cholatricne-20-yne-178-
ol-3-one

A mixture of 5 g of the product of Swep A, 300 ml of
methanol and 10 ml of 2 N hydrochioric acid was
stirred under an inert atmospbere for |5 minutes at 20°
C. and thea 300 ml of methylene chioride and then 300
ml of aqoeous 025 M sodium bicarbounate solution were
added thereto. The mixture was stirred for 10 minutes
snd the decanted aqueons phase was extracted with
methylens chioride. The organic phase was washed
with water, dried and evaporated to drypess. The 45 g

' over silica gel and

. mixmre 10 obtxin after crysallization frém diisopropyl

43

oxide 201 g of llB-[‘-(N.NW)-phmyl]—
23-methyl-19,21-dinor-17a-A4923cholatriene-20-yoe-
178-0l-3-one melting st 135" C. and having a specific
rotation of {a]p®= +33.5°£1.5° (c= 1% ia CHCl).

_ EXAMPLE 9
118-{4-(N,N-dimethylaminc)-phenyl}- 178-methoxy-23-
methyi-19 :

21-dinor-17a-A49D-cholatriene-20-yue-3-coe

10.61 mi of 2-methyi-1-buten-3-yne were added drop-
wise a1 =10° C. to a suspension of 4.5 g of potassium
tert.-butylate i 90 mi of anhydrous tetrabydrofuran
under an inest atnospbere and the mixmre was stirred
at —10" C for 1S minutes. Then, a mixmure of 4.5 g of
thtpmdwofsupbdﬁnnph’hﬁnlduhyh
drous tetrahydrofuran was added over 15 minutes to the
mizrure which was thea stirred at —10° C. for 30 min-
utes and at 0° 10 $° C. for 4 bours. 1.5 ml of methyl
jodide were added to the mixture which was then
stirred in an ice bath for 30 minutes aad then poured
into $00 ml of 0.1 N hydrochioric acid. The mixnure was
stirred for JO minutes at room w_—dmm
extracted with ethyl acetate. The organic phase was
washed with aqueous saturated sodium bicarbonate
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solution. then with aqueous. saturated sodium chioride
solution, dried and evaporated to dryness. The residue
was chromalographed over silica gel and was eluted
with 2 95-5 methylene chloride-ethyl acetate mixture 10
obtain 2.7 g of t1 {4(N,N-dimethylamino)-phenyl}-
178-methozy-23-methyl- 19,21 -dinor- | 7a-4 42 B-chola-
triene-20-yne-J-one which after cryswslliration from
methanol meited 2¢-105° C.

EXAMPLE 10 10

11 8{4«(N,Ndimethylamino)-phenyl}-21-chloro- 19~
nor-17a-a42-pregmadiene-20-yne- 1 78-0l-3-0n¢

STEP A: 134{l.2-ethanediyi-bisoxy}-118{¢-(N,N- 1

dimethylamipo)-phenyi}-21-chloro-19-nor-17a-4?
-pregnene-20-yne-3a,178-diol

A solution of 7 ml of trichloroethylene in 28 mi of
anhydrous ether was added with stirring under an inent

atmosphere at 0° 10 5° C. 10 a mizture of T7.Smiof 1 M 20

butyilithium in bexane and 310 mi of anhydrous ether
and the mixture was stirred for ose hour while the
temperature rose 10 20° C. A solution of 7 g of Siep B of
Example 7 in 70 mi of tetrghydrofuran was sdded to the

resulting mixture dropwise over 30 mingtes st 0° w0 5° B

C. and the mixture was stirred a1 0° t0 5° C. for 30
minutes afier which the temperature was aflowed to rise
to 20° C. and was slowly poured into an agqueos satu~

rated ammonium chioride solution and the decanted 39

squeous phase was extracied with methylene chioride.
The organic phase was washed with water, dried and
evaporated to dryness to obusin L35 g of raw product
meiting at 220° C. The latter was added 1o 42.5 ml of

diisopropyi oxide and the mixture was stirred for 30 33

minutes and vacuum (iltered to obeaie .38 g of product
melting at 230° C. The latter was chromatographed
over silica gel and was eluted with a 7-3 benzene-cthyl

scetate mixture contairring 1 ppm of tricthylamine The 4

product was dissolved in methylene chioride snd was
precipitated by sddition of diisopropyl ozide to obiain
3,31 2-ethanediyl-bisoxy}-118-{4-(N.N-dime-

thylamino)-phenyi}-21-chloro-19-a0r-1 Ta-A'-pregnene-

20-yne-5a.17f8-diol melting at 240° C. and having a 43

specific roation of {a]pP=-135"+1S5" (CE=I% in
CHQY,).
STEP B: 118{4-(N.N-dimethylamino)-phenyi}-2t-

chloro-19-00r-17a-44Y-preguadiens-20-yae-175-0)- »
J-one

15 ml of 2 N hydrochioric scid were added ender an
iners stmospbere 10 & mizture of £38 g of the product of
Step A in 191.4 mi of 95% ethanol and after stirring the

mixture for one bour, JOO mi of meshylene chioride and 33

thern 200 ml of agusous 025 mm sodium bicarbonate
solution were added. therezo. The decamtad aqueous
phase was extracted Wwith methylene chioride and the
organic phaseWas washed with water, dried sad evapo-

rated 10 dryness under reduced pressure. The 6 g of ©

residue was chromstographed over silics gel and were
eluted with 3 7-) beszene-ethyl acetats misture 10 ob-
rain 3.95 g of 118-{4-(N.N-dimethytamino)-phenyi}-21-

chioro-19-nor-17a-44P-pregnadiene-20-yae- 1780 «

J-one which after crystallization from cthyl acetate
melted at 240° C. and had 3 specific cowtion of
{alg®= + 111°£2° (c = 1% in chioroform).

MIF 003391
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EXAMPLE 1]

= N.oxide of .
118-[4{N.Ndimethylamino)-phenyi}-2 1-chloro-19-
n0¢- 1 7a-84%-pregnadiene-20-yne- | 78-0l-3-00e

A mizture of 0.54 g of $5% M-chioroperbenzoic acid
in 10.8 ml of methylene chloride was rdded weder an
inert stmosphere 51 0° 10 5° C. t0 s mixeure of 12 g of
the product of Eaampie 10 in 24 ml of methylene chio-
ride and the mixture was stirred for one hour at 0° 0 $°
C. and was then poured into aqueous 0.2 N sodium
thiosulfate soluion. The mixture was extracted with
methylene chioride and the organic phase was washed
with aqueous saturated sodium bicarbonate solution,
with water, dried and evaporated w drysess. The 13 g
of residue was chromstographed over silica gel and was
eluted with 3 7-3 methylene chloride-methanol mirture
w0 obtain 115 g of Neozide of 118-{4-(N.N-dime-
thylamino)-phenyi}-21-chioro-19-n0r-17a-44-preg-
aadiene-20-yae- 1 18-0l-3-one with a specific rotadon of
[a}p®= +47.5° 215" (c=Q.7% in chioroform).

EXAMPLE 12
N-azide of
11 8-{4<(N. N-dimethylamino)-phenyl}- 92, 10a-epoxy-
21-chioro-19-nor-17a-A%-pregnene-20-yne-1 T8-0l-
3.one

A mixture of 1.17 g of $5% m-chioroperbexzoic acid
m 3.4 ml of methylene chioride was sdded over 15
minutes at 0° to 5° C. to 2 solution of 1.18 g of the prod-
uct of Exampie 10 ia 2).6 mi of methyleoe chiorids and
the mizture was stirred foc 2 hours at 20° C. after which
another 1.17 g of 35% M-chloroperbenzoic acid were
added. The mixture was sticred for ons bour and was
poursd into a solution of aqueous 0.2 N sodiom thiosul-
fass. The mixture was extracted with metirylens chlo-
water, dried and evaporated to dryness to obesin L.14 g
of rezidus meilting at 220° C. The residue was chromato-
graphed over silica gel and was etuted with sxr §-2 mech-
yiene chloride-methanol mizture to obtxin 1 g of N-
oxide of 118-{4-(N.N-dimethylamino 10a-
epoxy-21-chioro-19-a0r-17a-4¢-pregene-20-yne-178-
ol-3-0ne meiting at 270° C. and having a specific rotw
tioa of [a]p®= +39.5° 225" (c=0.5% ia chloroform).

EXAMPLE (3

%a,10a-epoxy-| i S-{4-(N.N-dimetirylamino)-phary(]-
2] -chloro- |9-aor-1 7e-A pregoene-20-yne-178-0l-

Q34 g of triphenyiphosphine were added wader an
inert atmosphere to s misture of 0.63 g of the prodect of
Exampie 12 in 63 m) of scetic acid and the mixture was
stirred st room temperature for 45 misutes and was then
poured into water. The mixture was extracted with
methyiene chioride sad the orgasic phese was washed
with weter, dried and evaporated 10 dryness. The Q.9 g
ddnm&mpﬁdmiﬁaﬁqm

ride-tsopropyl t ;
Oa-epaxy-1 1 {¢(N,N-dinethylamnino)-phenyl
chloro- 19-s0r-17a-A%pregnene-20-yne-1 75-ol-)-0ne
melting at 265° C. and having 2 specific roation of
[alo?®= +45°22" (c=0.3% ia chioroform).
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EXAMPLE 14

118-(4«(N.N-dimethylamino)-phenyi}-2{-phenyl-19-
nor-17a-3*?-pregnadiene- 20-yne- 1 78-0l-3-one

STEP A: 3.3-{12-<thanediyl-bisoxy}-1 18-{4<{N.N-
‘dlmexhyl—ammo)-pheayll—ll-phetyl-l9-nor 17a-A%
pregnene-20-yne-5&,17 diol |
A mixture of 4.17 g of poussunn tert-butylate in 83
=l of anhydrous tetrahydrofum was stirred under an
me't atmosphere for 10 minutes and then 4.5 ml of
phenyl acetylene were added dropwise at - 10° C. The
suspension was stirred for $ minutes and then a solution
of 4.17 g of the product of Step B of Example 7 in 41 m}
of anhydrous tetrahydrofuran was added thereto drop-
wise at —10° C. Then, the temperature rose t0 0° C. and
held there for one hour and was then poared into an
aqueous saturated ammonium chloride solution. The
mixture was extracted with ether and the organic phase
was washed with aqueous smaturated sodium chloride

P T

solution, dried and evaporated t0-dryness. The 4.7 g of 0

residue were chromalographed over silica gel and
eluted with a 95-5 methylene chloride-acetone mixture
to obtain 17! of 3.3{l.2-cthanediyl-bisoxy}-118-
(4.(N.N-dimethylamino-phenyl}-21-pheayi-19-n0r-17a-
A%-pregnene-20-yne-5a,178-diof meiting az 168° C. and
having a specific rottion of [a]p®=—~119.5"%2°
{¢c=1% in chloroform).

STEP B: [18-{4{NNdimethylamino)-phenyl}-21.:

phenyl-19-nor- 1 7a-A49-pregnadiene-20-yne-178-0l-
3-one

6.3 ml of 2 N hydrochioric acid were added o a
solution of 1.49 g of the product of Step A in 63 mi of
methanol and the mixture was stirred for 30 minutes and
was poured into a mixture of 180 mi of ether and 90 mi

X

of aqueous 0.25 M sodium bicarbonate solution. The 33

mixture was stirred for 5 minutes and the decanted
aqueous phase was extracted with ether. The organic
pbase was washed with aqueous 025 M sodium bicar-
bonate solution, then with aqueous sodiom chloride,

dried and evaporated to dryness. The 4.35 g of residue 4«

were chromatographed over silica pel and eluted with
with a 95-5 methylene chloride-acetone mixmre to ob-
tain 213 g of 118{4(N.N-dimethylamino)-phenyl}-21-
phenyl-19-nor-17a-449-pregnadiene-20-yne-178-0l- .
J-one which after crystallization from isopropy

had a specific roution of {a]lp®P= +22.5°%1° (c=1%
in chloroform).

EXAMPLE 15

1 ether 45

l!B-(‘-(NN-dwylmno benyi}-i7a<prope-1,2- 39

)-AN - estradiene-17

STEP A: IJ-{IJMMH 18-{4-(N.N-
dimethylamino)-phenyl}-17a<(prope- | 2-dienyf)-A-
estrene-5a,178-diol and  3.3+{1,2-ethanediyl-bisoxy}-
i lB-[‘-(N.N«dmahylamo)pbayl]—ﬁc{pnp—l-
yayl)-A%-estrene-5a,178-diol

Allene was Subbled into 5Q mi of anhydrous tetrahy-
drofuran 2t "0 §* C 2,1 g wers sbeorbed and
23.9 mi of a solution of a 1.3 M of butyllithium in hexane

33

were added thereto over 15 minutes st —70" C. The 60

mixture was stirred at ~70° C. for 15 minutes and then
a solution of 3.5 g of the product of Step B of Example
7 in 35 ml of anhydrous tetrahydrofuran were added
thereto at —70° C. over 25 mioutes. The mixture was

stirred at ~70" C. for one hour and was poured slowly &5 -

into an iced aqueous saturated smmonium chloride
solution. The mixture was extracted with ether and the
organic phase was washed with aqueous saturated so-

MIF 003392
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dium chioride solution, dried and evaporated to dry-
ness. The 3.4 g of residue were chromatographed over
silica ‘gel and eluted with a |-l petroleum ether<thy!
acetate mixture containing | ppm of 1nethylamine o
obain 1.73 g of J,3-{L.2-ethanediyl-bisoxy)-118-{4-
{N.Ndimethylamino)-phenyi]-17a{props-1.2-dienyl)-
4%-estrene-Sa, | 78-diol meliing at 178° C. and having a
specific rotation of [a] = = I2° 2" (¢ =0.7% in chio-
roform) and 1.5 g of 3.3-{1,2-ethanediyl-bisozy}-i I B{¢
(N.N-dimethylamino)-phenyl}-1Ta-{prop-2-ynyl)-2?-
estrene-5a,178-diol melting at 150° C. and having a
specific rotation of [a]pPm — 15° 22° (¢ =0.9% in chlo-
roform).

STEP B: 118-{4(N,Ndimethylamino)-phenyl}-17a-
(propa-1.2-dienyl)-A49.estradiene- 17 8-0l-3-one

A mixture of 1.73 g of the 17a-(props-1.2-dienyl)-iso-
mer of Step A, 51.3 ml of 95% ethanol and 3.5 ml of 2
N hydrochloric acid was stirred under an inert atmo-
sphere at 20° C. for one bour and then 50 ol of methy-
lene chloride and 50 ml of aqueous 0.25 M sodium bicar-
bonate solution were added thereto. The decanted
aqueous phase was extracted with methylene chioride
and the organic phase was washed with water, dried
and ev to dryness. The 1.51 g of residue were
dissolved in 10 ml of bot methylene chlocride and 15 mi
of isopropyl ether were added to the solution. The mix-
ture was concentrated sad allowed to stand to obtain
1.23 g of prodoct which were crystallized form a meth-

ylene chioride-isopropy! ether mixture to0 obein 111 g’

of  118{4-(N,Ndimethylamino)-pbeayl}-17a<{propa-

1.2-dienyl)-A%9-estradiene 178-0l-3-cae meliting & 228°

C ad having 2 specific rottion of

{alp®= +139.5°+£3° (c=0.8% in chioroform).
EXAMPLE 16

118-(4-(N,N-dimethylamino)-phenyl}-1 7Ta(prop-2-
ynyl)-A49.estradiene- 1 78-0l-3-0ne

A mixture of 0.94 g of the 17a<(prop-2-yayl)-somer
of Step A of Exampie 15, 28.2 mi of 95% etbanol and 2
mi of 2 N hydrochlodic acid was stirzed a2t 20° C. for one
bour and then 50 ml of methylene chioride agd 50 ml of
an aqueous 0.25 M sodium bicarbonate solution were
added thereto. The mixture was stirred for 5 minutes
and the decasted squeowus phase was extracted with
methylene chioride. The organic pbase was washed

with water, dried and evaporsted to dryness and the -

residue was chromatograpbed over silica gel. Elution
with a2 1.1 ether-ethyl acemate mixture
yielded 0.42 g of 118-{4-(N,N-dimethylaminc)-phenyi}-
l‘lc-(prup-l-yay!)-d“Ml?ﬂd—)-ou with a
specific rotation of [alr®= +143°23° (cw0i% in
chloroform).

’ EXAMPLE 17

1HA{(N. N-dine:hyhm)-phayl}-l?camﬁ-
AI.estradicne 178-0l-3-00e

STE? A: JJ-[l.z-uhadlyl-bmxyl-uﬂ{&(N.N-
dirnethylamino)-phenyi}-178-cyano-17a-triznethyl-
silyloxy-AY-estrene-S-a-ol

A solution of Itnmhof[&(N.NMyhmuo)-
phenyl]-magnesivmn bromide in anhydrous tetrahydro-
furan was added under an inert aunosphere t0 a suspen-

dimethylsulfide-copper bromide com-
plam 10 mil of anhydrous tetrahydrofuran and the
mixture was stirred for J0 minutes after which 20 mi-of
anhydrous triethylamine were added thereto. A sulo.

.
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tion of 0.95 g of 33{1.2-<cthancdtiyl-bisoxy}-Sa,10a-
eposy-178-cyanc-iTa-trimethylsilyloay-A%i Vst renc
in anhydrous tetrahydrofuran were added 1o the mis-
ture which was then stirred for 1S hours at room tem-
perature and poured into 50 ml of aqueous saturated
ammonium chioride solution. The decanted aqueous
phase was exinacied with ether and the orgasic phase
was washed with water, dried and evaporated t0 dry-
ness. The residu was chromawographed over silica gel
and was cluted with an 8-2 benzene-ethyl acetate mis-
ture 10 obtain 1.1 g of 3.3{l.2-ethanediyl-bisoxy}-114-
(4«N.N-dimethylamino)-phenyl}- 178-cysno- 1 7a-trime-
thyisilyloay-A%-csirene-Sa-ol which after crystallizs-
tion from isopropyl ether meited at 247° C. and had a
specific rotation of [a)p®= —-12.5" (c=1% ia chiore-
form).

STEP B: 3.){l2-cthanediylbisoxy)-1!8-{4-(N.N-
dimethylamino)-phenyl}- 1 7a-cthynyi-A%-estrene-
Sa.l78-diot

| g of the acetylide complex of lithium ethylenedi-
amine was added to a mixture of 0.8 g of the product of
Step A in § mi of ethylenediamine and the mixture was
stirred under an inert atmospbere at —~50° C. for 90
minutes. The mixture was cooled 0 20° C and was
mixture was extracied with ether and methylene chlo-
ride and the organic phase was dried and evaparated o
dryness. The residue was chromatograpbed over sifica
gel and was elutsd with a 7-3 benzene-ethyl acetats
mixture. The product was crystallized from isopropyl
ether 10 obtain 0.43 g of 3,3-{1,2-cthanediyl-bisoxy}-
1184{4(N.N-dimethylamino)-phenyl}-17a-ethynyi-A®-
estrene-5a,178-diol melting at 199° C and having a
specific rotation of [a]p® = —43°£1.5" (c= 1% in chio-
roform).

STEP C: 11844<(N.Ndimethyizmino)-phenyl}-17a-
ethynyl-449-estradiene-178-0l-3-one

13

u

)
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and cluted with a 7-1 bemzene-ethyl acetate mixture

containing | ppm of triethylamine. Thed3g of product .

was crystallized from a methylene chloridediisopropy!
oxide mixture 10 obtain ),)-{1,2-cthanediyl-bisoxy)-118-
(4N, Ndimethylamino)-phenyl}-17Ta-ethynyl-49-
esirene-3a,173-diol melting st 202° C and bavin, =
specific rowtion of [a)rPw —475°=1S" (cm1% in
chloroform).

STEF B: 118-{4-(N.N-dimecthylamino)-phenyi}-17a-
ahynyl-449-estradiene- 1 75-0l-3-0ae

$ ml of 3 N hydrochloric acid were added t© a sus-
pension of 1 g of the product of Step A in 50 ml of 95%
ethanol and the mixture was stirred at 20° C. for coe
hour. 100 mi of ether and then 100 mi of aqueous. 0.25
M sodium bicarbonate solution were added to the mix-
ture and the decanted aqueous phase was extracted with
rated 10 dryness and the residoe was chromatograpbed
over silica gel. Elution witlr a 6-¢ petroieum ether-ethyl
acetste mizture yielded 1.52 g of 118-{4-(N N-dime-
thylamino)-phenyl}- | 7a-cthynyl-A4Sestradiene-178-
ozide melted at 172° C and had a specific romtioa of
{o]loO=+182° 225" (em1% in chlorolorm).

EXAMPLE 19

118-(3-(N.Ndimethylamina)-phegyi}-1 7Ta<(prop-1-
ynyl)-4 P -arradiene- 17 8-0l-3c0ne

STEP A: 33-{l.2-cthanediyl-bisaxy)-118-{3-(N.N-
dimethylamino)-phenyi})-1 7a-(prop-1-ynyi)-A?-estrene-
3a,178-diot

A mixrare of 10 g of m-bromo-dimethylsniline in 43
ml of anhydrous tetrabhydrofunan was added under an
inert atmosphere over 43 minutes to a mixture of L4S g
of magnesium snd S ml of anbydrous

1 ml of 2N hydrochloric acid was added to a solution  and the reaction was stared by addition of dibromo-
of 0.25 g of the product of Siep B in 6 mi of methanol  merhene. The misture was strirved for cas bour o ob-
and the mixwure was stirred at 20° C for 40 minutes and o, in a sofution of 0.95 M of magnesium sad 422 mi of
then was poured inio waer conaining 2.3 ml of N the solution were added a2 0° 10 5° C. Gver 30 minstes
sodium bydrozide. The mizture was exiracted with  gnder an inert atmospbere o a mixture of 3.7 g of 3.3-

ether and the organic phase was dried and evaporated
to dryness. The residue was

[1,2-ethanediyl-bisoxyl-3a,10a-epoxy-] Ta-(prop-i-

over yayl)-A%estrene-178-0l, 74 ml of snhydroas tetralry-

silica gel and was eluted with a 7-3 benzens-ethyl ace- as drofuran and 99 mg of copper chioride and the mixture

e mixture to obtain 025 of 118-f4&-(N.N-dime-

was stirred for J0 minutes at 0° no's‘c.ud.-upurd

thylamino)pbenyl}-17a-ethynyl- 40 astradiene-178-0l- igi5 as aqueous saturated ammonium chioride solution.

Analysic CuHpNOz moiecular weightm4135.54:

Calculated: %C 50.92; %H 8.00; %N 137. Found: %C o rige solution, dried sad evaporaied © drymess. The.

30.7; %H &.1: %N 1.1, .
EXAMPLE 13

118-{4-(N N-dimethylamino)-phenyl}- 17a-ethynyl-
: AV -atrdiene-178-0l-}-0ne

STEP A: 13{l.2-ethanediyl-bisaxy)-118-{4(N.N-
dimethylamino)-phenyl} | Ta-ethynyl-a%-estrene-
3a,178-diol.

{2.25 g of the acetyfide compiex of lithium ethylens-
Jdismine were added under as inert stmosphere 0 2
solutioa of § g of the product of Siep B of Example 7 in
180 m| of tetrahydrofuran and the mixture was stirred at
55° C. for 4 hours and was then cooled and poured into
600 mi of an iced aqueous saturated ammonium chioride
solution. The mizture was extracted with ether and the
organic phase was washed with aqueous saturated so-
Jium chiorde solution, dried and evaporated 10 dry-
aess. The residue was chromatographed over silica god

MIF 003393
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The mizture was exiracied with ether aad the organic
phase was washed with aqueous sarursted sodhan chio-
residue was over silica gel and eluted
with 3 %1 methyiene chioride-acetons mixture contain-
ing 1 part per 1000 irictbylamine to obtxia 3.5 g of
3,2{1,2-cthanediyl-bisozy}-1 1 8-{3-(N.N-dime-
thylamino)-phenyi}-1 7a<{prop-1-yuyl}-A%-etrene-
5a,178-diol melting st 262° C. and baving 2 specific
roustion of [a]pP=m —64° 2 1.5° (c= | % in chioroform)
and 0.66 g of the corresponding 58-ol i meiting at
10° C sod having a specific romsion of
{alp®= +I2.35° 21" (¢=0.3% ia chioroform).

STEP B: 118{3-(N.Ndimethylamino)-phenyl}-17a-
(prop-1-ynyl)-A49.cstradiene-118-0l-3-0ne

10 mi of 2 N hydrochioric scid were sdded a2 0° to 5°
C. under an inert gas to 2 mixtre of 33 g of the product
of step A in 100 eal of methanol and the mixture was
stirred 38 0° 10 5° C. for cae hour. 200 mi of diethyl
oxide and then 200 ml of aqueous 0.25 M sodium bicar-
bonate solution were added 10 the misture which was
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then stirred for 3 nunutes. The decanted aqueous phase
wis extracied with Jdicthyloxde and the organic phase
was washed with aqucous saturated sodium chlorice
solution, dried and evaporated to dryness. The J g of
residue were chromatographed over silica gel and
cluted with a 7-3 benzene-ethyl acetate mixture to ob-
tain .43 g of amphorous 118-{3«N . N-dimethylamino)-
phenyl}-17a{prop-i-yayl)-44?-estradiene-178-0l-3-one
with a specific rotation ol‘ (a]p”- +43' =25 (c= 1%
in CHCl3).

EXAMPLE 20

N-oxide of
118-({N,N-dimethylamino)-phenyi}-1 7a{prop-1i-
ynyl)-A4-estradiene-178-ol-3-one

A solution of 0.71 g of 85% m-chloroperbenzoic acid
in 14.2 mi of methylene chloride was added over 10
minutes at 0° to §° C. 10 a mixture of 1.5 g of the product
of Example 4 in 30 ml of methylene chloride and the
mixture was stirred {or one hour at 0° 10 5° C. and was
poured into 100 mi of an aqueous 0.2 N sodium thiosul-
fate solution. The decanted aqueous phase was ex-
tracted with methylene chloride and the organic phase
was washed with aqueous 0.5 M sodiam bicarbonate
solution, dried and evaporated o dryness. The residoe
was dissolved in 20 ml of methylene chloride and 20 mi
of diisopropyl oxide were added thereto. Crystallization
was induced and the mixture stood for a while and was

H

=

vacuum filtered. The crystals were dried to obtain 1.4g

of N-oxide of I18-{4~(N,N-dimethylamino)-phenyi}-

17a<{prop-1-ynyl)-A4-estradiene-178-0l-3-00e meiting 33

at 210° C. and having a specific rotation of
(a)oP = +73.5°%2° (c=1% in chloroform).

EXAMPLE 21

118-{4-(N, N—dmhyhmo)-phnyl]-&‘-’m
178-0l-3-one

106 mg of sodium borohydride were added to a solu-
tion of 1 gofthepmdnaofSupBo!Exmple7m20
ml of tetrahydrofuran containing 10% water and the
raixture was stirred for one bour 2ad poured into 200 mi
of water. The mixture was extracted with methylese
chloride and the organic phase was washed with aque-

0

_ous saturazed sodium chloride solution, dried and evap- 30

crated to dryness to obtain L3 g of 118-{4- (N N-dime-
thylamino)-pbenyl}-A 49-estradiene-5a,178-diol-3-one.

0.63 g of the latter were added W a mixture of 12 ml of
met.hanolnd?.‘ulof2ﬂhydmhbt»aududmc
mwmammmfor”mm
and was poured into aqueous sodinm bicarboaste The
mixrure was extracted with ether and the organic phase
was washed with aquesus saturated sodium chioride

solution, dried and evaporated o dryness. The residue 80

was chromatographed over silica gel and was eluted
with 2 64 petroleum ether-ethyl acetate mixmure. The
residue was triturated with ether and vac-
uum filtered.to obtain 038 g of 118-{4(N.N-dime- ,
thylamino)-phenyll-A%?-estradiene- 1 78-0l-3-one  melt-
ing at 130° C. and having a2 specific routon of
(@10 = + 277" =5° (c=0.5% in chiorolorm).
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EXAMPLE 22

L B-{3(N.Ndimcthylamino)-phenyi]-17a{prop-2-
enyl)-8%%-xtradien- | 78-ol-3-one

STEP A: 3J{l.2-ethanediyl-bisoxy}-113-{4<N.N-
dimethylamino)-phenyl}-17a<{prop-2-enyl)-4?-estrene-
Sa,178-diol

A solution of 3.5 g of the product of Step B of Exam-
ple 7 in 35 ml of tetrahydrofuran was added under an
inert aumosphere at 2 . over 1S minutes to 55.5 ml of
0.7 M allyl magnesium bromide in ether and the mixture
was stirred at 20° C. for one hour and was then poured
into an aqueous saturated ammonium chioride solution.
The mixture was extracted with ether and the organic
phase was washed with aqueous saturated sodium chio-
ride solution, dried and evaporated to dryness. The
residue was dissolved in 10 ml of methylene chloride
and 15 ml of diisopropyl oxide were added to the solu-
tion which was then concentrated and allowed to stand.
The mixture was vacuum filtered and the crysials were
rinsed with ditsopropy! oxide and dried to obtain 2.76 g
of 3,3-{1,.2-ethanediyi-bisoxy})-118-{4~(N.N-dime-
thylamino)-phenyl}-17a-(prop-2-enyl)-A%-estrene-
Sa,178-diol melting at 198" C.

Anmlysis CyHiaNOg molecular weight =493.69:
Calculated: %C 74.42; %H 8.78; %N 2.13. Found: %C
74.0; %H L.7; %N 2.9.

STEP B: 11 yhmo)-phnyl)—l‘la.-
(ptop-l-ayl)-h“-eﬂ:damﬁﬂ-ol—?.—one

4.5 mi of 2 N hydrochioric acid were added to a
suspension of 2.2 g of the product of Step A in 66 ml of
methanol and the mixture was strred at 20° C. for 30
minutes after which 132 m] of diethyl oxide and then
132 ml of aqueous 0.25 M sodium bicarbonate solution
were added thereto. The decanted aqueous phase was
extracted with diethyl oxide and the organic phase was
washed with aqueous saturated sodium chioride solu-
tion, dried and evaporated to dryness. The residue was

over silica gd and was eluted with a
7-3 benzene-ethyl acetate mixture. The product was
nkmupnanmofl’mldwmm
7.5mlofnabyluechlondeudd:eadmwsem—
. centrated and allowed to stand. The mixture was vac-
vum filtered and the crystals were rinsed with diisopro-
pyloxadeaddmdloobmn 1.365 g of 118-{4-(N.N-
dimethylaming)-phenyi]-17a-(prop-2-enyl)-449-estradi-
ene-178-0l-3-one melting a1 182° C. aod having a spe-
cific rostion of [a]p™0m +206.5° 23" (c= 1% in chloro-
form).

EXAMPLE 23

118-{4-(N.N-dimethrylaminomethyl)-pbeayl}-17a-
(prop-1-yayl)-442-estradiene-178-0l-3-cne

STEP A: 31)-{1.2-ethanediyl-bisoxy}-118-{4-(N.N-
Myhmhyl)—phayl]-lh—(pwp-l-ml)—é’
estrene-5a.178-dicl

A solution of 423 g of &(N.N-dimethylaminome-

mymmml”ddnhy&mmhm
furan was sdded over 90 micutes under an inert atmo-

sphereuli‘mﬂ‘(‘.tolmo(”gd'm
sium in 10 ml of anhydrous tetrahydrofaran and the
reaction was induced with dibromoethane addition.
The mixture was stirred for one hour to obtsia an 0.83
M magoesizm solution and 127 mi of the said solution
were added under an inert atmosphere at 0" t0 5° C.
over one hour t0 a mixture of 10 g of 3.3-{1.2-cthaned-
iyl-bisoxy}-Sa, 10a-epoxy-i7a<{prop-1-yayl)-a¥X! n.
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estrene-178-0l. 200 mi of anhydrous tetrahiyurofuren
and 0.27 g of copper chioride. The mixture was stirred
for 15 minutes and was poured into an aquecus satu-
rated ammonium chioride solution. The mizture was
extracted with cther and the organic phase was washe..
with aqueous saturated sodium chlonde soluticn, dried
and evaporated to dryness. The residue was chromato~
graphed over silica gel and was eluted with a 9-1 methy-
lene chloride-methanol mixture containing | pan per
1000 of tricthylamine 10 obtaid 10.1 g of product. The
fatter was dissolved in methylene chioride and a few
drops of methanol and then diisopropyl oxide were
added thereio. The mizture was concentrated, allowed
to stand for 6 hourt and was vacuum filtered 10 obtain
7.37 g of 3.3-1,2-cthanediyl-bisoxy}-1 | S{4(N,N-dime-
thylaminomethyi)-phesyi}-1 7a<{prop- t-ynyl)-a?-
estrene-5a,178-diol melung at 186" C. and baving a
specific roution of [ajp¥=—63"£25" (c=05% in
chioroform).

STEP B: 118{4{N.Ndimethylaminomethyl)
phenyl}-17a<(prop-1-ynyl)-a4V-cstradiene-175-0l-3-0ae

A mixture of 15 ml of 2 N hydrochloric acid, 7.37 g
of the product of Step A and 147.4 mi of methanol was
stigred at 20° C. [of one hour and then 300 ml of diethyl
oxide and J00 mi of aqueous 0.25 M sodium bicarbonate
solution were added thereto. The decanted agueous
phase was extracted with diethyl oxide and 1he organic
phase was washed with aqueous saturated sodiun chio-
ride solution, dried and evaporated 10 dryvess. The
product was dissolved in a mixiure of diisopropyl oxide
and methylene chioride and the solution was concen-
trated and allowed (0 stand. The mixture was vacuum
filtered and the crystals were dried 10 obuia 1.74 g of
118-{4¢{N.N-dimethylaminomethyl)-phenyi}-17a-
(prop-1-ynyl)-A4t-cstradiene-178-0l-3-0one melling at
190° C. and having a specific rotatice of
[a]pP= + 845 =2* (c=0.3% in chioroform).

EXAMPLE 24

118 <{4-pyrrolidinyi-phenyi)-17a-(prop-1-vayi)-a49-
astradiene-178-0b-3-0n¢

STEP A: ).3{l.2-cthanediyl-biso . -118<4pyr-
rolidinyiphenyl)-17a<{prop-1-ynyl)-&-cirene-5a,178-
diol

A solution of 34 g of &-pyrrolidinyl-bromobenzene in
140 mi of anhydrous tetrashydrofuran was added over
one hour under an inert atmosphere st 45°-50° C. w0 a
mizture of 4 g of magnesium and 10 mi of anhydrous
tetnnhydrofuras and the reaction was saried by addi-
tion of dibromoettane 10 obtain a | M magncsium solu-
tion. 4.4 mi of the said solution were sdded over 90
minutes at 0° 10 5° C under aa inert atmasphere to 3
misture of § g of 3,3-{1,2-cthanediyl-biscay}-5a,10a-
epoxy-1Ta{prop-l-ynyi)-aXHhatrene- 1780t in 160
ml of anhydrous teirahydrufuran and 216 mg of copper
chloride and the mi was stirred for one hour sad
was poured inlo 3a squecus seurated ammosium chio-
ride solution. oixture was eatracied with diethyl
oxide and 1be organic phase was washed with scueous
safuraled ammoniumh chioride solution, squecus sate-
rated sodium chioride solution, dried and evaporated W0
dryness. The raidue was chromatographed over silica
3¢! and was cluted with 2 95-5 methylene chloride-ace-
tone mizture containing purt per 1000 of tricthylamine

10 obtain 8.J g of 3.3-{1.2-cthanediylbisozy)- 11 S{4-pyr- &3

rolidinyl-phenyi)- 1 Ta<{prop-1-yayl)-4*-csirene-5a.178-
diol which afier crysiallization from a methylene chin-
fide-isoprupyl cther misture melted at 1357 C. and had
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a specific rotation of (ujp@=m - 6T 215" (c= 1% @
chlorolorm).

STEP B: 118<(4pyrrolidinyl-phenyl)- 1 Ta<(prop-i-
yayl)}d4S-estradiene-170-0l-3-0ne

A mizture of 13 ml of 2 N hydrochloric acid, 6.4 g of
the product of Step A and 128 ml of methanol was
stirred at 20° C. for one hour and then 156 mi of diethyl
oxide and 256 mi of aqueous 0.25 M sodium bicarbonate
solution were added thereio. The decanted aqueous
phase was extracted with diethyl oxide and the organic
phase was washed with agueous 0.25 M sodium bicar-
boaste wlution, with aqueous saturated sodium chlo-
ride solution, dried and evaporated 10 dryaess. The
residue was chromatographed over silica gel and was
cluted with a l==1 petroleum ether-ethyi aceuae miz-
wre to obtain $.25 g of 118<(4-pyrrolidinyl-phenyl)-
17a-{prop-i-ynyl) A%Y-estradiene-178-0l-Jone which
afier crystallization (rom a methylene chloride-diiso-
peopyl ozide mixture melted at 190° C. and had » spe-
cific rotation of [a]pP = + 1200 =1.5" (c= 1.2% in chlo-
roform).

EXAMPLE 25

AN N-dimethylamino)-phenyl]- 1 Ta-ethenyl-445.
exradiene-178-al-3-one

STEP A: ).3-{l.2-cthanediyl-bisoay}-118-{4-(N.N-
dimethylamino)-pheayi}- 1 7Ta-ethenyl-At-estrene-
5a,178-diol

A current of hydrogen was passed for one boor
through s misture of 3 g of the product of Step B of
Exampile 17, 60 ml of anhydrous pyridine and 0.6 g of
5% pulladized calcium carbonate at room temperature
and the mizture was then vacuum filtered. The filtrate
was evaporated 10 dryness and the residue was takzea op
in toluene. The solution was evaporated 1o drynes o
obtain 294 g of 3.3{12-ethanediyl-bisoxy}-118-4-
(N.N-dimethylamino)-phenyl)-17a-ethenyl-4?-estrene-
$a,178-diol melting 2t 181° C, vhid:w“(-ib
the seat step. A sampie after crystallization {ro@ a asix-
ture of methyléne chloride-ditsopropyl oxide meited ot
15 C and had a pecific rowmtion of
{alo®w =6.5°£2" (c=0.7% in chioroform).

STEP B: 118-{4{N.N-dimethyismino)-pheayl}-17a-
ethenyl-a4%-cxtradicne- 1 78-0f-3-c0e

A mixture of 62 mi of 2 N hydrochioric acid, 294 g

of the producs of Siep A and 60 ml of methanol was
stirred at 20° C. for cae hour and then 120 mi of ether
and 120 mi of aqueous 023 M sodium bicarbonsts sole-
tion were added thereso. The mizture was stirved for 10
minuies and the decaated aqueous phase was extractad
with cther. The organic phase was washed with sqee~
om Q.25 M sodium bicsrbonaie solution, aqueous sate-
rated sodium chioride solution, dried and evaporated w0
drynem. The .65 g of residee were chromatographed
over silice gel and eluted with 2 7-) benzene-cthyl sce-
tate mizture. The produt was crysllized from & diiso-
propy} ozide-methylene chioride mixture to obeaia 131
g of 118-{4-(N.N-dimethylamino)-phenyi}-1Ta-stbeyl-
AV-gnradiene-178-0l- J-ong melting st 150° C. and
having 3 specific roustica of {alp®=+247°2T
(c=0.2% ia chioroform).

EXAMPLE 26

11 8-{4-(N N-dicthylamino)-phenyi}-17a(prop-i-yuyl)-
A%S-cutrudiene- 1 78-0l-J-one

STEP A: 4{N.NJdicthylamino)-bromobenrene
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93 g of bronmine were added dropwise 10 a solution of
16 5 ot N.Nahicthylaniline in 100 mi of acetic scid and
the mixture wus poured into an ice-water mixture. The
mixture was extracted with methylene chlonde and the
organic phase was wiushed with aqueous sodium bicar”
boaate solution. dried and evaporaisd 10 dryness w0
obtain 125 g of -{N.N-digthylantino)-bromobenzene
toiling at 97° C. a1 0.6 mm Hg. .

STEP B: 3.3-[1.2-~hanediyl-bisoxy}-118-(4-(N.N-
diethylaminc)-phenyl)-17a{prop-1-ynyl)-4Y-esirene-
Sa,178-diol '

A solution of 34.2 g of 4-(N.N-diethylamino)-bromo-
benzene in 110 m) of ctrafiydrofuran was sdded at 3$°
C. under an inert atmosphere (0 3 mixcure of 3.9 g of
magaesium and 10 ml of tetrahydrofuran to obtain a |
M magnesium solution and 30 mi of the sid solution
was slowly added with stirring at 0° 0 5° C. under an
inert atmosphere to a solution of 7.4 g of )3-{1,2-
ethanediyl-bisozv}-5a.10a-epoxy-17a<prop-1-ynyi)

]

10

i3

ANiNesirene-178-0l, 150 ml of anhydrous tetrahydro- 39

furan and 0.25 g of copper chioride. The mixture was
stirred at 20° C. for 17 hours and was then poured into
an agqueous ammonium chioride solution. The mixture
was exiracted with ether and the organic phase was

washed with aqueous sodium bicarboaate solution, 3¢

dried and evaporated to dryness. The residue was em-
pasted with petroleum ether and treated with activated
carbon in ether. The produc: was crysallized from
isopropyl ether to obtair 4 g of 3.3{l2-ethanediyl-

bisoxy}-118-(4-(N.N-diethylamino)-phenyl}-17a<{prop- 39

l-ynyl)A-estrene-5a,178-diol with a specific rotation
of [a]p0= -61°%=2.5° (c=0.7% in CHC))).

STEP C: 118-[&(N.Ndicthylamino)-phenyl}-17a-
(prop-1-yny})-A*-estradiene-178-0l-3-one

A mixture of 8 ml of 2 N hydrochleric acid, 3.12 g of ¢

the product of Step B and 45 ml of methanal was stirred
at 20° C. uader an inert atmosphere for 45 minutes and
was then poured into water. The mixture was neutral-
ized by addition of 2 N sodium hydroxide solution and

was extracted with methylene chinride. The organic .,

phase was dried and evaporated to dryness and the
residue was chromatographed over silica gel Elution
with 3 1-1 benzene-ethyl acetate mixture yielded L34 g
of 118-{4(N.N-diethylamino)-phenyl}-17a<{prop-1-
yny)-A49.estradiene-178-0l-3-0ne with a
don of [a]p®@m + 144.5° 3" (c=Q.83% in chioroform).

Analysis: CyHpyNOx molecular weight=457.63.
Caiculated: %C 81.36; %H 8.59; %N 3.06 Found: %C
81.7; SeH 8.8, %N 2.09.

EXAMPLE 27

113-{3-(N-methyl-N-3-amethyibutylamioo)-pheayl}
17z<prop-l-ynyl)-44-cstradiene- 1 78-0k- J-one

STEP A: N-methyl-N-(3-methylbutyl)-aniline

121 g of iscamyl bromide were added dropwise t0 3 $3

mixture of 86 g of N-methyl-aniline, 500 ml of anhy-
drous benzene and 81 g of aghydrous triethylamine and
the mixrure was refluxed (0400 hours and was filtered.
The filtrate was washad with water, dried and evapo-

rated to dryness. The residue was distilled to obtain 90 60

g of N-methyl-N-(3-methyibutyl)-aniline boiling at 132
C at 1$ mm Hp. .
&:TEP B: N-methyl-N-{3-methyibutyl)-4-bromo-ani-

A solution of 58 g of bromine in 60 ml of acetic acid &5

was added dropwise at about 15° C. over one hour to &
mixture of 64 g of the product of Step A in J0O ml of
scetic acid and the mixture was stirred at 80° C. for §
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hours and was poured into iced water. The mixture was
cxtracted with methylene cilorule and the organic
phase was washed with aquevus sodium bicarbonate,
with water, dried and evaporated to dryness. The resi-
due was distilled to obwin 7O g of N-methyl-N<{3-
methylbutyl)-4-bromo-aniline botling at 119° C. at 0.5
mm Hg.

STEP C: 3,3-{1.2-ethanediyi-bisoxy}- | | 3-{4-{N-meth-
yl-N-J-methylbutylamino)-phenyl]- 1 7a<{prop-1-ynyl)-
4%-estrene-Sa. 1 78-diol

A few il of a solution of the product of Step B in
tetrahydrofuran were added under an inert atmosphere
to a mixture of 4.12 g of magnesium and 10 mi of tetra-
hydrofuran and the reaction was started by addition of
0.2 ml of 1.2-dibromoethane. The rest of the solution of
the product of Step B in anhydrous tetrahydrofuran
(32.6 g in 90 mi) was added over 40 minutes w the
mixture and after the temperature returned 10 room
temperature, the mixture was stirred for one bhour 10
obtain an 0.9 M magoesium solution. A mixtare of 3.77
g of copper chloride, § g of 3,3-{1.2-¢thanediyi-bisoxy}-
3a,10a-epoxy-17a<(prop-1-ynyl)-4 %! ll.estrene-178-0l
and 90 m! anhydrous tetrahydrofuran was stirred gader
an inert aunosphere at 5° C. for 20 minutes and then {00
ml of the magnesium solution were added thereto. The

_mixture was poured int0 aqueous ammonium chioride

solution and was extracted with ether containing trieth-

triethylamine. The combined organmic phases were
washed with aqueous saturated sodium chloride solu-
tion, dried and
3,3-{1,2-ethanediyl-bisoxy}-11 8-{4-(N-methyl-N-3-
methylbutylamino)-phenyl} 1 7a{prop- l-ynyl)-4*-
estrene-5a,178-diol which was used as is for the next
step. A sample of the product was chromatographed
over silica gel and was eluted with a 96.5-4.5-0.5 meth-
ylene chloride-acetone-triethylamine mixture to obtain
the compound with a i rotatica of
[a]p®= —~59.5°+£25" (c=0.7% in chloroform).

STEP D: 118-{&(N-methyl-N-(3-methyl-butyl)-
amino)-phenyi}-17a-{pcop-1-yayl)-a43-estradiene-178-
ol-}-one ’

A mixture of 52 m} of 2 N hydrochloric scid, 26 g of

specific rou- ,; the product of Siep C aad 200 ml of methanal was

stirred for one hour and was then poured into aqueous
sodium bicarbonate. The mixture was extracted with
organic phases were washed with agqueous saturated
sodium chiloride solution, dried and evaporated to dry-
oess. The residue was over sifica ged
and was cluted with an 92-8 ojuene-ethyl acetate mix-~
mwobuinwgdllwwyloﬂ-(}mgyl-
buty!)-amino)-phayl)—l7¢-(pmp-l-ynyl)-A‘-’-qnndr
ene-178-0l-3one with a specific rottios of
[alo®= 4+125° 235" (c=0.6% in chloroform).

Analysiz CpHogNOx molecular weight=435.71.
Calculated: %C 31.& %H £92; %N 2.38. Found: %C
81.4; %H 9.0, %N 2.7.

\ EXAMPLE 28

118-{4-(N.N-dimethylaminoethyithio)-phenyl}-17e-
(prop-1-ynyl)-8%estradiene-178-0l-3-0ne

STEP A: &(NN-dimethylaminoethyithio)-bromo-

benzene .
A solution of 2.5 g of chloroethyldime-

thylamine. HC! ia 75 ml of ethanol was added 10 160
of sodium hydroxide solution formed by dissolving 20 g

ted 10 dryness to obtain 312 gof

75
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of sodium hydroxide pastities in 500 mi of cthanol.. A
solution of 30 g of &bdromothiophenol in 100 ml of
ethanol was addeq to 160 sl of the 12id sodium hydroa-
ide solution and the first solution was added thereto
over 2 minutes a1 20° C. The mixture was refluzed for 3 3
hours and was evaporited 10 dryness. Water was added
1o the residue and the mixture was extracted with meth-
ylene ch!onde. The organic pbase was washed wilh
aqueous Q.1 N Sodium hydroxide solution, then with
waler, dried and evaporated 10 drymess. The residue
was distilled 10 obtain 15.5 g of 4&(N,N-dimethylamino-
ethylthio)-bromobenzene boiling at 110° C. at 0.1 mm
Hg. .

STEP B: 3.3-{1.2-cthanediyl-bisoxy}-118{4-(N.N- ;4
dimethylaminoeihyithio)-phenyl}- 1 7Ta<{(prop-1-yayl)-
At-estrene-3a,178-diol

A solution of 20 g of the product of Step A in 40 m}
of anhydrous tetrabydrofuran was added over 45 min-
utes under an inert atmosphere 10 a mixture of 2 g of 20
magnesium and 1S m of tetrahydrofuran while the tem-
mtunmm“’cmmmwumw
addition of 1.2-dibromoethane. The mixture was re-
turned 10 20° C, and was stirred at 20° C. for 43 misutes
under an inert atmosphere 10 obtais 2 1.05 M magne- 25
siura solution.

1.730 g of copper chloride were added with stirring at
«20° C under an inert atmospbere 10 38 ml of the said
mgnamnlummmmmnm foe 20
minutes. A solution of 3 g of 3,3-{1,2-ethanediyi-bisoxy)- »
Sa,10a-epory-17a<(prop-1-yayl)-A%! Nestrene-175-0
in 50 mi of anhydrous tetrahydrofuran was added 10 the
mixture which was thes stirred for 24 bours under an
inert aumosphere at 20° C. aad was then poured int 600 4,
ml of iced water containing 60 g of ammonium chioride.
The decanted aqueous phase was extracted with diethy!
oxide contining triethylamine and the combined or-
ganic phase was washed with aqueoes saturated sodinm
chloride solution. dried and evaporsted to dryness. The &
residue was chroma ove: silica gel and was
eluted with 2 93-5 methylene chloride-acetone mixture
to obtaia 103 g of 3 3{1.2-ethaneaiyl-bisozy}-118-{4-
(N, N-dimethylaminoethylthio)-phenyl}- 1 7a-(prop-1-
ynyl)-A-estrene-5a,178-diol. 43

[R Spectrum: Absocption at 3600 e~ (OH); at 2240
cm=! (CmC) at 1703 and 1670 cm=! (CO and conju-
pated CO); &2 1615 and 1490 cm=~! (aromatic bands).

STEP C 118{4(N Ndimsthylamincethyithio)-
phenyl}-17a{prop-i-yny)-a4%-estradiene-178-cl-3-one 2

A mixture of 20.6 mi of 2 N hydrochloric acid, 103 g
dmmmd&lﬁﬂddm-;
stirrad at 20" C. wader aa inert atmosphere for 25 min-
utes and was aeutralized by addition of aqueows -
rated sodium bicarbonate solution. 200 ml of d:nhyl
ozide were added o the mixture aad the decanted aque-
rated sodiem chioride solstioa, dried and evaponated 0 o
dryness and the residue was chromatographed over
silica gel. Elstion with 8 91 methylene chioride-
methanol mizture yielded 3 g of 118-{4(N . Ndime~
thylarsinoethylthiolpheayl| 1 7a<(prop- l-ymy()-a49.

estradiene-178-0l-3-0ae which after crystallization by ¢

empasting with ditsopropyl oxide melted at 143° C. and
had a specific rotation of [alo® = +125°22° (c= 1% in
chloroform).
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EXAMPLE 29

118444 N N-dimethylamino)-phenyi}-2 | «rimethylsilyi-
19-nar-17a-a4.Y-pregnadiene-20-yne-1 78-0l-J-one

STEP A: 1J-{l.2-ethanediyl-Disoxy}-118-{4-(N,N-
dimethylamino)-phenayi}-2 l-trimethylsilyl- 19-nor-1 7a-
A%-pregncne-20-yne-Sa,178-diol

A mixture of 13 mi of 3 1.6 M ethyl magnezium bdro-
mide in etrahydroluran and |) m) of anhydrous tetra-
hydrofuran was stirred for 5 minutes st 0° to 5° C. and
14 ol of trimethylsilyl scetylene were added thereto
dropwise. The temperature was allowed 10 rise t0 20°
C and the mizture was then stirred for 20 minutes.
Thea, a solution of 1.12 g of the product of Step B of
Ezampie 7 in 10 mi of anhydrous tetrahydrofuran was
added dropwise t0 the mixwre and the miztare was
stirred st roum tempersture for 16 hours and was
poured into aqueous ammonium chloride solution. The
mizture was stirred 8t room temperature for 10 minutes
and was extracted with methylene chloride. The or-
ganic phase was washed with aqueous saturated sodium
chioride solution, was dried and evaporated to drynest.
The residue was chromstograpbed over silica gel and
was eluted with a 64 petroleum eher-ethyl acetate
mizture 10 obtain 680 mg of 3,3-{1,7-ethanediyl-bisoxy}-
118-{4<(N.N-dimethylamino)-phenyl}-21 rimethylsilyl-
19-00¢-17a-A?-pregnene-20-yne- Sz, 178-diol with 1 tpe-
dfic roation of [g]pPw ~T6.5° 23" (c=0.5% ia chlo-
roform).

STEP B: 118{4&(NNdimethylamino)-phenyl]-21-
trimethylsilyl-19-a0r-17a-4 9-pregnadiene-20-yne-
178-0l-3-one

A mixture of | mi of 2 N hydrochloric acid, 562 mg
of the product of Step A and 15 ml of methanol was
stirred at room tempersture for 40 minutes and was
poured into agueous sodium bicarbonate solution. The
mixture was extracted with ether and the organic phase
was washed with M saturated sodinm chioride
solution, was dried .:: evaporated 10 drysess. The
residue was mmphd over silica gel and was
eluted with a 64 petroicum ether-ethyl acetate mixture
0o obin 364 mg of 118-{4-(N.N-dimethylamino)
phenyl}-2 |-trimethylsilyl-19-nor-17a-A49-preguadicne-
20-yne-170-0l-3-0ne with 3 i roagion of
{alo®= +97.5°£)° (c=0.15% in CHQY)).

Anslysis: C31HeNO;Sk moleculsr weight=437.76.
Calculsied: %C 76.3); %H 8.47; 5N2.87.Foud.ic
7%64; %H 3.7; BN 2.8,

EXAMPLE X0 -
N-oxids of
118-{4-(N.N-dimethylaminomethyl)-pbenryi}-17a-
[(pnp-l-y-yl)]-a‘-’ml‘lﬁd-}ou

Asdmetwgdmudh
ln-!ormm--uumlsm-
utes at 0" t0 5° C. 10 3 solution of 1.4 g of the product of
Ezample 2) in 28 mi of methylene chioride and the
mixture was stirved 2t 0° to $° C. for one hour and was
then poured into squeows 0.2 N sodivm thiosuifats solu-
ton. The dacanted aquecus phase was extraceed with
methylene chloride and the organic phass was washed
with aqueous sodium bicarboaste solution, dried and
evaporated 10 dryness. The residue was chromato-
graphed over silica ged and was eluted with an §-2 mix-
ture 10 obusia 1.28 g of N-ozide of 118-{4(N.N-dime-
thylaminomethiyl)-phenyl}-{ Ta<(prop- l-ynyi)-449-
estradienc- | T3-0i-3-one. The product was dissolved ina

76
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mixture of methylene chionde and disopropyl oxide
and the muxture was vacuum filtered 10 obuain 1.075 g of
the said product melting at 215° C. and having a specific
rotation of [a]prO= +73.5°£2.5" (c=0.7% in CHCly).

EXAMPLE 3l

©  Hemifumarate of
118-{4(N. N-dnmethylanunomethyl)-phmyl]-l7c-
(prop- I-ynyl)-a4 '-estndm:e-l?B-olJ—one

A mixture of 0.378 g of fumaric acid in 4.54 ml of
ethanol was added 10 2 mixture of 1.44 g of the product
of Example 23 in 2.88'ml of ethanol and the mixture was
stirred at 60° C. for JO minutes. The mixture returned 10
20° C. and was stirred. The mixture was evaporated to
dryness and the residue was taken up in ether. The
mixture was vacuum filtered and the product was dried
to obtain 1.70 g of hemifumarate of 118-{4-(N ,N-dime-
thylaminomethyl)-phenyl}- i 7a-(prop- l-ynyl)-4 4.
estradiene-173-0l-3-one melting at 160° C. and having a
specific rotation of {a]p®P= +70.5°+2 5" (c=03% in
CHCY).

EXAMPLE 12

118-{4<(N ,N-dipropylamino)-phenyl}- 1 7a(prop- l;
ynyi)-A49-estradiene- 178-0l-3-one

STEP A: 3.3-{l,2-ethanediyl-bisoxy}-1 !B-(‘-(N.N—
dipropylamino)-pbenyl}-17a<prop-}-ynyl)-A%-estrene-
Sa,178-diol
A solution of 52 g of 4-bromo-N,N-dipropyl-aniline
in 110 ml of tetrahydrofuran was added dropwise at 40°
C. under an inert atmosphere to a mixture of 3 g of
magnesium and 15 ml of anhydrous tetrahydrofuran to
obtain a 1.1 M magnesium solution. A solution of 5.55 g
of 3,3-{1,2-cthanediyl-bisoxy}-3a,10a-ecpoxy-l7a-(prop-
l-ynyl)-4%1estrene-178-0l and 200 mg of cuprous
chloride was stirred at 0° to 5° C. and then 50 ml of the
magnesium solution were added thereto over 15 min-
utes. The mixture was stirred at 20° C. for ooe hour and

was thea poured into aqueous saturated ammonpium 40 )

chloride solution. The mixture was extracted with ether

and the organic pbase was dried and evaporated to
dryness. The residue was cromatograpbed over silica

gel and was eluted with a 7-3 toluene-ethyl acetate
mixture to obtain &3 g of 3,3-{1,2-ethanediyl-bisoxy]- 45

118-{4(N.Ndipropylamino}-17a<(prop-1-ynyi)-a*-
estrene-5a,l73diol * with 8 specific rotation of
(alpP=m <~56"22° (c=0.8% in CHCly).

Anpalysis: CysHuwNOg molecular weight=547.75.

52

The foliowing products were preparcd by the process
of the invention using the appropriate starting matenals:

(A)  118-{$-(N-ethyl-N-methylamino)-phenyi]-17a-
{prop-1-vayl)»-a4Y-estradiene- 1 78-0l-3-one  melting  at

5 176 C. and having a spevific rowtion of
{a]o™®= + 149° 25" (c= 1% in CHCl)).

(B) 118-[N-methyl-23-dihydro- | H-indok-S-yi}-17a-
(prop- I-ynyl)-a4-estradicne-178-0l---onc melting at
176" C. and having a specilic rowtion of

10 [a]p= +133°£3° (c=0.8% in CHC)).

() J-bydmxyimino-18-{4{N,Ndimethylamino)-
phenyl]-17a-{prop-1-ynyl)-a4?-estradiene- 1780l (2
isomer) melting at 260° C. and having a specific rotation
of [a]p?®m= + [41°£3.5" (c=0.8% in CHQl)) and the

I3 corresponding E isomer melting at 220° C. and having a
specific rotauon of {a]pP= 4 164°=3.5° (c=0.8% in
CHGY)

(D) N-oxide of 118-{4-pyrrolidyl-phenyi}-17a<{prop-
[-ynyi)-A4-estradiene- | 18-0l-3-one meiting at 220° C.

20 and having a specific rotuation of [a]p®= +38°=2.5°
(c=0.75% in CHC.))

(E) 1B-{4(N-methyi-N-isopropylamino)-phenyt}-
l7c-(prop-|-ynyl)-6"-euadme-l7n-ol-m with a
specific rotation of [a]p™®= + 140°£3.5° (c=0.5% in

B CHOY).

(F) N-oxide of 118-{4-(N N-dimethylaminoethoxy)-
phenyi}17a<prop- l-ynyl)-A‘-’-es:ﬂdlue- 17B-ol-3-0ne
a{tha.spenﬁc mnnon of [a)lpPm +60.5° (c= 1.7.% in

Q).

9  (G) N-oxide of 118-{(N-methyl)-23-dibydro-1H-
indol-$-yl}-17a<prop-1-ynyl)-a4?-estradiene- 178-0l-
3-one with 2 specific routdon of [a]p®= +103°£2.5"
(c=0.83% in CHCl3).

(H) 118-{4(N-methyl-N-trimethylsilylmethylamino)-

3 phuyl]-na-(pmp-l-yayl)-v-’mnm

l lﬂ-{‘-(N-nethyl-N-dmahyhmmahyhm)—
yl}-l?c-(ptop-l-nyl)-d‘-’mnﬂ-ol-

118{4-(N-methyl-piperazin-1-yi)-phenyl}-1 7a-
{prop-1 Ad.cstradiene-1758-0l-3-one.
(K) llﬂ-{HNJﬂ-dnnuhyhnmo)—phmyi]-l’-hyﬁmx
49.cstradiene-3-one with a specific rotation of
[]p®= +207.5°£1.5" (c=1% in CHCh)

@ 3(E)-hydroxyimino-118-{4-(N,N-dime-
lh'[hnmo)-phmﬂ)-ﬁ-hydrmmv’m
3.one with & specific roution of [c]a”--o-l”‘:}'
(c=1% in C!id))andmeoﬂupoodm 3(2) isomer
with a specific roution of (ala”-d-lﬁ‘::li'

. Calculated: %C 76.74; %H 9.02; %N 256 Found: %C 2 (c=0.6% in CHCI).

76.&; %H 9.2; %N LS.
STEP B: llB—[‘-(NMWYW)-pMyI]-I‘Ic-
(prop- l-ynyl)-A49-estradiene- 178-0l-
Amxxnueofwmloflﬂbydmchbncaud.s.ﬂg

EXAMPLE 33

Tablets were prepared containing 50 mg of the prod-
mdwwamwmmtduhm

c'.vl_'theprc:dt.;ctol'Stq:Aun'll)tlllol’ma.lnm.':l.ws55."l stearate foc a final tabler weight of 120

stirred at 20° C. for 50 minntes and was then neutralized
by addition of N sodium hydrozide solution. The mix-
ture was evaporated to under reduced pressure
and the residue wps taken up in methyiene chioride

The organic phase was washed with wates, dried and

evaporated 1o dryness and the residue was chromato-
graphed over silica gel. Elution with 3 3-1 toluene~ethyl
acetate mixture yieided 3.81 g of 118{4(N.N-
dipropylamino)-pbenyi]-1 JTa<(prop-1-yayi)-a*?-estradi-
ene-178-0l-}-one

IR Spectrum: Absorption at 3600 cm—! (OHY: at 1654
em=~1(C=0). at 1610-1595-1558 and 1517 cm="! (4%*
and aromatic bands); at 2240 cm~! (C=C).
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PHARMACOLOGICAL STUDY
meyofpfodmouhormnlm

A.Mmleuueondal receptor of kidneys of the rat
Male Sprague-Daswicy EOPS ras weighing 140 t0
lwgwmmulmmadcwldapmy
were killed and their kidneys were perfused in sitn with

65 SO mi of a buffer (10 mM of Tris 0.25 M of Saccharose

and sufficient hydrochloric acid for a pH of 7.4). The
kidneys were then removed. decapsulated and homioge-
aized a1 0° C with of a3 polytetrafluoroethyiene-glass

B ATEN
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Mlu(lgofmper}m(dbuﬂetlmhtmgmw

was centrifuged for 10 minutes a1 300 g a1 0° C.

Alter climination of the fization of tritiated aldoste-
rone with glucocorticoid- receptor, 2l-methyl-at4%

pregnatrienc-20-yne-118,178-diol-3-onc fiaed only with
the glucocorticoid recentor was added to the superna-
tant at a final concentration of 10-SM. The supernatant
was ultracentrifuged at 105,000 g for 60 minutes at 0° C.
and aliquoits of the resulting surnageant were incubsced
at 0° C. with 3 consiant concentration (T) of tritiated
aldosicrone in the presence of increasing concentrations
(0-2500x 10-* M) of coid aidosterone or the cold test
product. After a lime (1) of incubation, the concentra.
tion of tied tritied aldosierone (B) was measured by the
wachnique of adsorplion on carbon-dextran.

B. Androgen receptor of prostate of rats

Male Sprague-Dawiey EOPS ras weighing 160 to
200 g were casuated and 24 hours later, the animals
were kilied. The prostates were removed, weighed and

54
glass Pouter at a rate of 1 g of tissue per 10ml of TS. The
bomogenate was uliracentrifeged a1 103,000 g for 90
minutes at 0° C. and aliquoats of the resulting mrperna-
nat were incubated at 0° C for a time (1) with a coa-

3 san! concentration (T) of tritisted dexamethasone in

the presence of an increasing concentration (0 w
1500 10="M) of eithés cuid dexamethasone or coid
test product. The coocentration of tied tritiated dexa-
methasone (D) wus measured for each iacubate by the

10 adsorption on carbon-dextran technique.

E. Eqrogen receptor of uterus of mice

immature female mics 13 10 21 days old were killed
and the uterus were removed and bomogenizad st 0° C.
with a polytetrafluoroethy Potter in a buff-

! lene-glass
13 ered TS solution consisting of 10 mM Tris, 025 M

Saccharose, HCl fora pH of 7.4 at a rate of 1 g of tismsue
per 25 ml of TS. The bomogenate was then ultracentri-
fuged at 105,000 g for 90 minutes at 0° C and aliquoits
of the resulting tritisted were incubated at 0° C. for a

homogenized at 0° C. with a polytetrafluoroethylene- 20 time (1) with a coastant coocentration (T) of tritied

glass Potter with a bulfered TS solutioa (Tris. 10 mM,
023 M Saccharose, HCl-pH of 7.4) usag | g of tissue
per S ml of TS. The homogenate was then ultracenun.
fuged at 105,000 g sfter 60 minutes a2 0° C. and aliquoits

astradiol in the prasence of incressing concentrasions (0
o0 1000 10-YM) of either cold estradiol or cold test
compound. The concentration of tied tritiated estradiol
(B) was measured for each iacubete by the technique of

of the resulting superaatant were incubsied at 0" C. lor 25 adsorption on carboa-dextraa.

2 bours with a conastant mmmdpfeﬂw 4
or 17a-methyl-4% "-cmmeae-l‘ls-d 3-one in Lbe
presence of increasing concentrations
{0~1,000 10~*M) of either cold P, cold testosterone or

The calcuiation of the cuiative affinity of concentrs-
ton (ARL) was identical for all of the above receptor
tests. One traced the following two curves: the percent-
age of ted tritiated hormooe B/T as a function of the

the 1est compound. The concentration of tied tritiated P 30 logarithm of the cold honnone concentration and B/T

(D) was measured for each incubate by the technique of
adsorptica on carbon-dextran.
C. Progestogen recepior of the uterus of rabbits
Immature rabbits weighing about ! kg received 2

cutaneous application of 25 ug of extradiol and the 33

animals were killed 5 days later. The oterus were re-
moved, weighed snd homogenized at 0° C. with a poly-
tetrafluoroethylene-glass Potter is 3 buffered TS solv-
don [Tris 10 mM. 0.25 M of Saccharose, HQ-pH of 7.4}

s 3 function of the logarithm of the concestration of
mquumuwmmuuofm
equation.

-t + Y min

ingm

B/T max. is the percentage of tied tritiated hormone for

with | g of tixsue per 50 ml of TS. The homogeaate was © s mcubation of the bonzone st concentration T W/T

shtracentrifuged at 103,000 g for 90 mizutes at 0" C. and
dliquoits of the resulting supernatant were incubated at
0* C. for 3 tme (1) with a coastant coacentrasioa (T) of
writiated product R or 11.2)-dimethyl-19-a0r-44%-preg-
nadiene-3,20-dione in the presence
centratioas (0 (0 2500 10~M) of either cold R, coid
progesterone oc cold test compound. The conceniration
of tied tritiated R (B) was then measured for each incy-
bate by the techaique of adsorption oa carboadextran.

D. Gluocorticoid receptor of thymus of rats

Male Sprague-Dawiey BOPS rats weighing 160 10
200 g were surrenalectomized and the aaimals were
killed 4 to § days later. The thysws were removed and
homogenized at 0° C. in 3 buffered TS solution of 10

mM Tris, (.25 M of Saccharose, 2 mM of dithiothreitol, 53

HCl (or a pH of 7.4 using a polytetrafluoroethyiene-

of increasing con- 43

min. is the percentage of tiad tritiated hormowe for an
incubation of the tritisted hormone at 3 coacentration
(T) ia the presence of s large excess of cold bormone
(2500 10—7M).
Thmdthlnﬁnndlhmm
ooe 10 determine the coacentrations of the cold boee

mone of the reference (CH) and the coid test compound

(oommummmormus
mone with the receptor. The relative alfinity of teiag

0 mdmumuwwmﬂ

4rz = 10 x T

The results are reported in the following Tables.

-
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Time ol Incubaton 3t 0° C.
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Prociuct of corucold Anirogen _ Progresogem cortitold Estrogen
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CONCLUSION

The tested compounds and especially thase of Exam-

ples 4,10.16,17 and 22 present a very remarkable afTinity Prodect of § - 10~9 Deasmethasone % of iahibicion of of-

for glucocorticoid.and progestogen receptors as well as 20  Esampie + Product wsied fecx of Desamethmsons
a slight affinity for androgen receptors. On the con- 4 109 M b
trary, the products do not have any activity for mineral- w:: ™ ]
corucoid and estrogen receptors. These results lead 0 " ::_,: l':
the conclusion that the procducts present an agonist or 107 M e
antagoaistic acuivity (o glucocorticoids, progestogens 23 10=om .
and androgens. s : ;:::: g
1l Anti-inflammatory Activity " ::::: ,'7
The anti-inflammatory activity of the compound of w0-T™m 1]
Example 4 was determined by the classical gransloma 30 104 M .
test by a modification of the Meier et al test [Experi- u , :::1: ;:
entia Vol. 6 (1950), p. 465] in which normal female 1= M s
Wistar rats weighing 100 to 110 g received an implanta- 13 w-ium -]
tion of 2 pellets of cotton weighing 10 mg each under 0=i M o
the thorax skin. The subcutancous treatment which 33 . ot n "
2 injections per day. |6 hours after the last injection, the 10-6M o
animals were killed and the pellets together with the » 103 M 4
granuloma tissue formed were weighed in the fresh e 4
state and after 16 hours at 60° C. The weight of the 40 n .|°—l" 1"
granuloma was obtained by subtracting the mitial w-Tu o
weight of the couon. The thymus was also removed and Land. > e

weighed to determine the thymolytic activity of the test =~ *A dme of 107% M inkikinet wally o offom of dmamuineses
product. ) . i
At a subcutaneous dose of 50 mg/kg, the product of 43 CONCLUSION

Example ¢ did not show any gluocorticoidal anti-in- ) -
flammatory activity or thymolytic sctivity. Tbe products of the inventios used alooe do not pro-
. L .. voke any effect of the glucocorticoid type and the
U1 Antiglucocoruicoidal Astivity tested products present a very remarkable antighicocor-
The test used was that of Daune et al. (Molecular 30 ticoid activity aad are devoid of soy glecocorticoid

Pharmacology Vol. 13 (197T7), p..N-DSS] entitied  activity.

“The relationship between glucocorticoid structure and VP L MMW

effects upon thymocytes™ for mice thymocytes The
thymocytss of surrenalectomized rats were incubated at Actvity . .
37" C for 3 hours in a nutritive medium containing 55 (s) Groups of immature female rabbits weighing

5X10-% M of dexamethasone in the presence or ab-  about | kg bad administered to them sub-cutaneously
sence of the test compound at different concentrations.  from day 1 to day S, S ug of estradiol. The product
Tritiated uridine was added and incubsation was contin- wswmmympy:u
oed for one hour. The incubaffs were cooled and  day 11 in a volume of 0.5 e’ of water coatsining 0.5%
treated with a 5% trifluorogcetic acid solution and the 60 o(arboxypethyled!nloumdo.z.ﬁof'rmmday
mixture was filtered with Whaiman GF/A paper. The 12 the rabbits were sacrificed, their uterues were ro-
filter was washed 3 times with a 5% trifloorceceticacid  tained and fized in Bouin's solutioa and histologically
::l‘ution and retained radicactivity on the filter was “Tb? e et .

ermined. Glucoconticoids and especially dexametha- changes in uterine endometsium were noted
sonc provoked a lessening of incorporation of & according to the method of McPhail Only superioc
tritiateduridine and the tested compounds, especially  results or those equal to two units of McPhail were
those of Examples 4.6.8.10,11,14.16.20 and 22, opposed cousidered significanL .
this effect as can b seen from the ioliowing Table. The following resulls were obtained.
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