Description The present invention relates -to new 19-nor steroid or 19-nor.

honosteroi d conpounds substituted at position 11, the process for -

~""-pre ring them their use 5 as nedi canents, the conpositions containing
them and the new i ntermedi ates obtained. 11 French Patent BF 2,371 4 are
described steroids containing, at position 3, a blocked ketone r di at
position [err] a hydroxy radical, at position 9(10) a 10 dou nd

and at position ggd dérgp f&h, cal [err] bei ng a straight or branchéd,
saturated al kyl ra contain- ing from1l to 12 carbon atons or  an
unsaturated al kyl ragi&apr&Sehei ThPentiol Zellated & hew ATOr Rtsdildy
substituted, an aral kyl radical containing from? to 13 15 car bon

atoms, possibly @pbpyinet epl-homostEed£a0epmboanisdisubls tidut@dniaty one or
nore sul phur or oxygen atons. In French Patent BF 2,377,418 are descri bed

3-keto [err] steasiisiaom @i the aprpoessi Gor| prepaximglithem,R tihksim iuge to

the radical Rl of the products described 20 In Patent BF 2,377,417.
However, the af asmedicsrents enthePaowpositadonst 0@@5@%@8&1@9& et in
whi ch the substi t uent [err% contains a nitrogen atom The subject of the

i nvention is théﬂubnpvu ermediatest gpfginedl' ) *Transl ator’'s note: The

French “bevet” is leﬁ”ﬁgéghh Patent BF 2,377,417 are described steroids

containing, at position 3, a blocked ketone radical, at
position 5« a hydroxy radical, at position 9(10) a
10 double bond and at position 118 a radical R4, R4 being
7 a straight or-bianched, saturated alkyl radical contain-
‘ 1ng from 1 to 12 carbon atoms or an unsaturated alkyl
radlcal contalnlng from 2 to, 8 carbon atoms, possibly |
_substltuted, an aralkyl radical containing from-?7 to 13
15 carbon atoms, possibly substituted, or a heterocyclic
radical contéining one'or more sulphur or oxygen atoms.
In French Patent BF 2,377,418 are described 3-keto
A4 ,9 steroids containing at positioﬁ 11B a radical R1'
identical to the radical R, of the products described

o 20 in Patent BF 2,377,417.
However, the aforementioned French Patents do not

describe any product in which the substltuent R4

.contains a nitrogen atom.

The subject of the invention is the compounds of.

25 formula (I')

*Trgnslator's note: The French "bevet" is clearly =
misprint for "brevet" = "patent".




msprint for "brevet" = "patent'. -2- [err] [err] [err] in which [err] .
*'represents an organic radical containing froml to 18 carbon atoirs,

contai ning at |east one nitrogen, phosphorus or silicon atom the atom

i medi ately adjacent the carbon at[posiii®n3 11 being 5 a carbon at
[err] represents a hydrocarbon radical containing froml to 8 carbon 4t ,
X represents the residue of a pentagonal or hexagonal ring, possibly
substituted and possibly bearing an unsaturatio&, the group C = ‘A at
position 3 represents an oxo group, 10 freevy@r blocked in ketal form a
group [err] a group C=NOH, a group [eéerk oo [err] [err] and [err]
representing an al kyl radical containing to 8ycarbon atons or an

aral kyl group containing 15 from?7 ta bon Atons and B and C

t oget her form a doubl e bond or QX |6 gge~Pfeferably [err]
represents a straight or branchE e al kyl radical, containing from
| to 4 carbon

(I*)

in which R, represents an organic radical containing
from 1 to 18 carbon atoms, containing at least one
nitrogen, phosphorus or silicon atom, the atom
immediately adjacent the carbon at [position] 11 being
5  a carbon atom, R, represents a hydrocarbon radical
'gontaiping frpymj tg 8 carbon_gtopg,.x :epresents the
residue of a pentagonél or hexagonal ring, possibly
substituted and possibly bearing an unsaturation,

the group C = A at position 3 represents an oxo group,

10 free or blocked in ketal form, a group
o & &
c‘\ - c\ c‘\
&%/ | OH Oalk, 0-CO-alk,

a group C=NOH, a group C=N0-alk3 or a group CH2, a1k1,
alk, and alk3 representing an_alkyl_radical containing
from 1 to 8 carbon atoms or an aralkyl group containing
15 = fram 7 to 15 carbon atoms and B and C together form a
double bond or an epoxide bridge.
- Preferably R, represents a straight or branched,
saturated alkyl radical, containing from 1 to 4 carbonl

atoms, for example a methyl, ethyl, n?propyl or butyl

W W
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atons, for exanple a nethyl, ethyl, n-propyl or butyl radi cal . When
[err], [err] or [err] represents an alkyl radical, this is preferably the
met\Nayl , ethyl, n-propyl or iso- propyl tadical. 5 When [err] ~ferr]
r [err] represents an aralkyl radical,K Z2tMs is preferably the benzy
radical. Preferably X represents the residue of a possibly- substit
pentagonal ring. The invention extends, of course, to the salts of XK
addition with aradiscal.the conpounds of fornmula (1') such as, for exam
the salts formed with hydrochl oric, hydrobromc, nitric, sulphuric,
phosphori c, acetldwhémralk s padki onrcalkgnzepmeseﬂts(anfaikyl(raéimalnic;
tartaric,’ C|tr|c oxalic, glyox I|c [ and] “aspartic acids, 15 al kane
sul phoni ¢ [aci d8}is t$ pEeferabhz bhecmrihylsulediadi,c na@nepylaro sidqhoni c
[ aci ds] such as benzene or . paratol uene sul phonic acids and aryl carboxylic
[ aci ds] . The:mRﬁQRJ Fediealnvention i s especially the conpounds of

{g{ﬂ“ a ij ), as d(ﬂhgfd e’f] ?rglkgog]r:eg 1(<):ndrepreasem:sn%nt %rtarﬁ:; ormila (1):

radical, this is preferably the benzyl radical.
Preferasbly X represents the residue of a possibly-
.substituted.pentagonal ring.
The invention extends, of course, to the salts of

10 addition with acids of the compounds of formula (I')

;;\J such as, for example, the salts formed with hydrochloric,

hydrobromic, nitric, sulphuric, phosphoric, acetic,
formic, proplonlc, benz01c, malelc, fumarlc, succinic,
mtartarlc, cltrlc, oxallc, glyoxyllc [and] aspartic acids,
15 alkane sulphonic (acids] such as methane or-ethane
sulphonic acids, arylsulphonic [acids] such as benzene
or paratoluene sulphonic acids and afylcarboxylic [acide]‘
The subject of the invention is especially the
compounds of formula (I'), as defined before, correspond-

20 ing to the formula (I):

Rq

(1)




The gubfect of the invention is, nDre'particuIarIy, t he conpounds of - -
ﬂfornq%a.(l'), for which R2 represents a nethyl radical. The subject of the
i nvention is especially the conmpounds of fornmula (1') for which X

represents the residue of a ring of fornmula: [err] in which R2 keeps {4
sanme neani ng as before, the dotted I™é& o 16 - 17 synbol i zes the pogsif
presence of a 10 doubl e bond, Y represents a. radical [err] Jon
which [err] [err] n represents the nunber 1 or 2, [err] represents a
hydrogen atom ;3 +al4 adigal o I Qi fr . 8 tonms, an
al kenyl or al k;'nyl"‘aurll:%ll cIE i c%at alﬁnlgir%g Pr c%%ez (@c?%n%gr b%%aégggrg,g‘an aryl
radi cal containing frM&;dfedé of EREP ry &n |

fort 95 SRe PRI a6 68 YarkReliBry,

containing from7 to 15 carbon atons, [err] ane ‘as’ or
from R5, can tahe @m@pﬁhﬂ&Efdﬂ'ﬂ@ﬁmumglggbgd1FHrF%KEEhQﬁ” fbPPesents

represent a hydroxyl radical, [err] and 'bei ng] t he san®
a methyl radical,.
5 The subject of the invention is especially the
cpmpounds of formula (I') for which X represents the

residue of ‘a ring of formula:

L~
in which R2 keeps the same meaning as before, the dotted
Iine at 16 ~ 17 symbolizes the possible presence of a
10 double bond, Y represents a: radical ?5 in which
~lc |-
i
Rg n

n represents the number 1 or 2, RS represents a hydrogen
atom, an alkyl radical containing from 1 to 8 carbon atoms,
an alkenyl or alkynyl radical containing from 2 to 8

carbon atoms, an aryl radical containing from 6 to 14




5 or different, represent either a hydrogen atom or a radical OH,
~[err]Jor OCO[err], [err] and [err] representing an al kyl radical -
conféfning from1l to 8 carbon atonms or [an] aral kyl radical containin
7 to 15 carbon atons, or an alkenyl_05 al kynyl radical containing fr
8 10  carbon atons, or a radical O or a radical [er
[err], in which [err] represents an al kyl radical containing from1l t
- carbon atons, possibly substituted, or an aral kyl radical contai'ning from?7
to 15 carbon atarboar atomylicl alXf&lxyloraficel?eldntaiminty cltrderP] to 15
represents 15 an alkyl radical containing from1l to 8 carbon atons, or H
[err] a radi catarbGnOatoms,a Rad(beinglthe same as ior diifffexdrki® fremeBept s
a al kyl radical containing from1l to 8 carbon atons or an aral kyl radical
contai ning frod®n takesons i thomealewesaindiicesed Cox Rey 4nd rqantabeoher
forma CH 20 radical [err] in which [err] _represents_a hydrogen atom
-6- an al kyl rEePE&FeBt anhM$H°¥%bi%%@1%%ﬁta39iﬁ&deQWJ@QR? e beamat ons

and [err][representslan al kyl radical coptaining from1l to 8 carbon atons.
[ %[ Pr&R Eifkerenx,yrepresent egther aghydrogen atom, oOr a

radical OH, OalkaforJO-CO-alks, alk, and alkg representing
an alkyl radical containing from 1 to 8 carbon atoms or(lanl.
aralkjl[badical]containing from 7 to 15 carbén atoms, or
an alkenyl or alkynyl radical containing from 2 to 8

10. carbon atoms, or a radical O | or a radical

|
~-C-CH,OH

- - - -COGH,0COalk, in which alk, fepresents -an alkyl radical-
containing from 1 to 8 carbon atoms, possibly substituted,
or an aralkyl radical containing from 7 to 15 carbon atoms
or a radical 00-0623 or GO—COaalk7 in which alk7 represents

15 an alkyl radical containing from 1 to 8 carbon atoms, or
? , I‘J'Halk8
a radical =C=0, or a radical -C=0 s in which alks
~ represents a alkyl radical containing from 1 to 8 carbon
atoms or ég aralkyl radical con?aining from 7 to 15 carbon

atoms, or a radical -CsN, or R5 and R, togethef form a
.fH3 '

20 radical HC-O 2, in which 2, represents a hydrogen atom,

—C- z2

l




R5 is preferably different fromR6. 5 - \Wen [err] or [err]ﬂ

represents an alkyl radical, this is preferably the nethyl or ethyl

radical. Wien [err] or [err] represents an alkenyl radical, this is

- preferably the vinyl, isopropenyl oL gl Lyl radical. Wen [err] or [err]

represents an al kynyl radical, this is 10 preferably the ethynyl or
propynyl radical. Wien R or R represents an aryl or aral kyl radical, thrs
is preferably the phenyl or benzyl radical. Wen [err] represents a radical

“Calk or [err] apealkyindrsd Palrepr aﬁeat:gnr eadiadlly contdiwing efhyh, 1

R

o

n- propyl, 15 butyl, pentyl, hexyl or benzyl radical. Wen [err] or [err]
represent an atbe@lcambbmadtombiandsﬁgr[ebpmlﬁemﬁdimnnaﬂ,&tyl|B@®1©aknyl
allyl or 2-nmethylallyl radical. Wen represents an al kynyl

radi cal, this fon¥aining efrombl ytoh8 cadboal at©®SH or -C=C-[err]
representlng preferably a nmethyl, ethyl, propyl, isopropyl, isopropenyl,
butyl, benzyl or trﬁ@lkﬁ(ﬂﬁﬁf@TabhﬂléaffeFépﬁlzﬁﬂ?[ﬂg¢] r epr esent

ithe Eif‘?'ﬁ compounds Vet et (g FRPERSAES a7 alkyl Fadical, this is
preferably the methyl or ethyl radical.
When R5 or R6 represents an alkenyl radical, this is
preferably the vinyl, isopropenyl or allyl radical.
When R5 or RG represents an alkynyl radical, this is
10  preferably the ethynyl or propynyl radical.
- . When RS or R6 represeqts an aryl or aralkyl radical,
this is preferably the phenyl or benzyl radical.

When- R3 or R¢~represents a radical 0a1k4 or OCOalks,
alk4 and alk5 represent preferably a methyl, ethyl n-propyl,

15 butyl, pentyl, hexyl or benzyl radical., _

_When R3 or R, represent an alkenyl radical, this is
preferably the vinyl, isopropenyl, allyl or 2-methylallyl
rédical. |

o When R3 or'R,; represents an alkynyl radical, this is
— 20 preferably the radical -C=CH or pCEC—alkg, alk9 representing

-'preferably'a methyl, ethyl, proﬁyl; isopropyl, isopropenyl,

" butyl, benzyl or trifluoromethyl radical.

'Alks, alk7 and a1k8 represent preferably oné of the

preferred values of alk4 or alks.




radicals R and R are different except in the case in which [err] and
~[efr] each represent a hydrogen atom [err] Anobng the preferred val ues of
the radical C [err] 5 there may be nentioned the radicals: -8- i
[err] represents a hydrogen atom an al kyl radical containing from1
carbon atons or an acyl radical contagning from2 to 8 carbon atons,
exanpl e an acetyl oxy or benzoyl radical and [err] represents an alk
radi cal containing from1l to 8 carbon atoms, for exanple a nethyl radical
The subject of the invention is especially the conpounds of forrmula (1')
for which the ring- Dheogerefurivhrc omyoends| anec thoset fioxt ivdyic $he and
[err] represent a 10 hydrogen atomand n is equal to 1, as well as the
conpounds for WadénalsARemmsbdy are okbffenept eweepdpjiscithst qare in :
invention is, nore particularly, the conpounds of fornulaﬁgéﬁg for which
[err] represen¥3igbniyr godk dop 9ach cREPERRERF nANRYAFOGED carbon at ons
15 and containing-at |east one nitrogen atom Anong these conpounds,

there may be nmentioned especially ///,/"Ru :
Among the preferred values of the radicall;fc\\\\\\\ .
B3
5 there may be mentioned the radicals:
///OH ///,/OH //////OH
Sl -G, » —C, H -C,
I ,'ﬂ,’ . ‘ "',, ' I ."ll‘l . ?
“C=C—CH, ~ "*»C=CH - " C=C~CF4
i-CHZOH _ C-CHon ,-NH(CH2)20H5
—C,, o 3 —OC, 0_ ; ad 0
‘ ’”,"' i ’l,,’ . _ ' ll,"l
“OH “wH % .OH
or
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t he conpounds for which [err] répresents a primry, secondary or tertlary
#ral Ryl ;radi cal -containing from1 to 8 carbon atons, containing one or
het eroat ons sel ected from 20 the group constituted by oxygen, nitrog
‘and sul phur, of which at |east one Li%%qlnitrogen atom or substituted \BW
heterocycl e containing at |east one nitrogen atom By alkyl radical thekg
i s understood preferably the nmet hyl, ethyl, n-propyl, isopropyl, butyl,

Loobuyl - er e £ oM g SHELROLO  nBY BRI Vot

"one" would ap a plogP R for Byab 16&aa1ehq
Iéég? ongﬁﬁ IS o 'Ple fﬁbn'ntéﬁs or aRYaf$

cont ai ni ng at gen atom ere may be nentioned the 3,4- or
2-pyridyl radi GadntdPaihBeromazolnd 8”bd¥55ﬁlé%6m§ r fdcakamphier anmay al so
be nentioned as preferred conpounds 5 of the invention the conmpounds for

which [err] repiaseléoxy bet beaewsl C raadicesll a:mht?i? nrepresehtasanoadkyl
nitrogen atom possibly substituted by an al kyl cal containing from1l
to 8 carimn at arslidil hedatadndhigc franti Qalta Heraarbonnetensoofopr exempdiey
10 one of the radicals nmentioned above. When [err] represents a.

het erocycl i ¢ ralimethybnradiced.

The subject of the invention is especially the
compounds of formula (I') for which the ring-D does not
bear any ethylenic unsaturation, R5 and RG represent a
) 10 hydrogen atom and n is equal to 1, as well as the compounds
el for which C=A represent an 0xo0 group.
| The subject of thé invention is, more particularly,
_ the compounds of formula (I') for which R, represents a
hydrocarbon'radical-containing from 1 to 18 carbon atoms

15 and containing aﬁ least one nitrogen atom.

Among these compounds, there may be mentioned especiaily
the compounds for which Rl represents a primary, secondary
or tertiary alkyl radical containing from 1 to 8 carbon
atoms, containing one or more heteroatoms selected from

L;/ 20 the group cogstituted by oxygen, nitrogen and sulphu:; of
| which at least one [is alnitrogen atom, or substituted by
. a heterocycle containing at least one nitrogen atom.

By alkyl radical there is understood preferably the -

methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl, tert-
25  butyl, pentyl, hexyl, cyclopropjl, cyclobutyl, cyclopentyl
or cyclohexyl radical. o |

*Translator's note: The French "on" = "one" would appear to
be a misprint for "ou" = "or".
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at | east one nitrogen atom substituted by an al kyl radical, this is nost
s-of ten :a. heterocycl e substituted by a nethyl, ethyl or n-propyl radical. _
AnDHg’the preferred conpounds of the invention there may be nentioned af Sp<
t he conmpounds for which [err] represents an aryl or aral kyl radical beg )
an am ne function [err] [err] - gr.which R7 and R8 represent a =
al kyl radical containing from1l to 8 carbon atons or a prinmary 20
secondary or tertiary al kyl radical containing from1l to 8 carbon atons,
cont ai ni ng one or nore heteroatons selected fromthe group constituted by
oxygen, . nitrogenBgnheterbpiplie clontiintimt aedbéasteohesnikrogenogtomf om
or substituted by a heterocycle containing at | east one 25 nitrogen
at om -10- Byt Re|maydbeahlenitdoned thald Jtood qrr e2-wyatildy orradicahe
radi cal s nentioped above. By aryl or aralkyl radical there is understood
preferably the [emhiheothbaneyylr an @dipersidinyl radigalerocyclic radical

there is understood‘Freferany one of the heterocyclic radicgls nent i oned
above. - here may also be mentioned as preferrad compounds

5 of the invention the compounds for which R, represents
a heterocyclic radical containing at least one nitrogen
atom, possibly substituted by an alkyl radical containing
from 1 to 8 carbon atoms.
| By heterocyclic radical there is understood preferably
— 10 one of the radicals mentioned above.
When R, represents a hetgfocyclic-radical containing
at least omne nitrogen atonm, fubstituted by an alkyl
.”rAAiéai;-fhié.ié most ofﬁén ;-hétefécy;ie.sﬁb;ﬁitﬁted-by
a methyl, ethyl or n-propyl radical. |
15 | Among the préferred compounds of the invention there
may be mentioned also the compounds for which Rl represents

an aryl or aralkyl radical bearing an amine function

-8 , in which R, and Rg represent an alkyl
.radical containing from ljto 8 carbon atoms or a primary

20 secondary or tertiary alkyl radical containing from 1 to
8 carbon atoms,'containing one or more heteroatoms selected
from the group constituted by oxygen, nitrogen and
sulphur, of which at least one[is alnitrogen atom, or

substituted by a heterocycle containing at least one

25 nitrogen atom.




The subject of .the invention is especially the conpounds for which [err]
..represents a 2-,3- or 4-pyridyl CH 10 radi cal , a radical -(CH2)n - N
[err [err] a radi cal [err] a radical [err] [err] a

radi-cal N or a radical [err] - 11 - Ther
subject of the invention is also, in Par+icular, the conpounds for whicff -
[err] represents a radical: Si(CH Anrong the conpounds of the invention

there may al so be nentioned the conpounds in which R contai ns an oxi di zed

5 ni trogen atom as as hose i n whi h B and C together form an
epoxy bridge. AmongB¥ @&§W@f npBE&REs Sf“Pﬂgrﬁﬁﬂﬂﬂ|Hﬁ?§?ﬁﬁg;$ay of

on'in the exper PABNPE TS ?a%é”cdﬁ%ime“@tﬁaee [ AoRe compounds of Exanpl 5.
1, 3, 4, 8 10, 11’B}zar&i’Ggiaggik;?’rg&icgﬁ @ﬂgr%gls understood
| preferably the phenyl or benzyl radical.

S By heterocyclic radical there is understood
preferably one of the heterocyclic radicals mentioned
above,

The subject of the invention is espécially the
compounds for which Rl represents a 2—3—or 4-pyridyl

e /5

10 radical, a radical (CH2)
\\\\

a radical

/// 3

. ’,/~\\¢//N
_ CH '
AN, a radical _’ N/ 5
S N | : \cn3 | ’

a radical R or a radical N-CH
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The conpounds of forrmula (I') as well as their salts of addition with
= phar maceuti cal | y-accept abl e acids are products[which are]particularly
“intéresting fromthe 15 phar macol ogi cal point of view, they possesg-
"~ particular remarkabl e antiglucocorticoid activity as is shown by the
acconpanying test results. The study of the products on hornone rece
has enabl ed progestom netic or anti-progestom netic, androgenic 20
anti-androgenic activity to be made evigént. - 12 - The conpounds of
formula (1') as well as their salts oftaddition with the

phar maceuti cal | y-acceptabl e acids can therefore be used as nedi canents to
control mainly side effects of gluccorticoids; they also permt 5

o Pt U SOUBIEE SauflyEc k0ol RS AR 1) Ui, 045 palediiik,
especially of ageirng rn“general and nore particularly’o pertensi on’
ather oscl erosi s, 1195t SoROEARAS rdraRBIRSh PPeSbb¥edsntl! b 3SdiTyiNi ty
depression and i nsommia. 10 The coﬁbounds of fornmula (1'), as well
as their salts of addition with t he pharnaceuti cal | y-accept abl e aci ds,
whi ch possess anti-progestom nmetic properties can be used to prepare
original contraceptives; they can ats Hg)gsed. '

Among the compounds of the invention there may also
\/m) be mentioned the compounds in which Rl contains an oxidiged
5 - nitrogen atom, as well as thése in which B and C together
..form an epoxy bridge. .. e e

Among the breferred compounds of the invention there
may of course be mentioned the compounds of which the
preparation is given further on in the experimental part

10 and especially ths compounds of Examples 1, 3, 4, 8, 10,
11, 12, 14, 16, 17, 20, 22, 28 and 29.

The compounds of formula (1I') as well as their salts:
of additiéen with pharmaceutically-acceptable acids are
products [which are]particularly interesting from the

15 pharmacological point of view; they possess in particular
remarkable antiglucocorticoid activity és is shown by the
accompanying test results. _

. The study of the products on hormone receptors has
enabled progestomimetic or anti-progestomimetic, androgenic

20 or anti-androgenic activity to be made evident.




R

e

agai nst hornonal irregularities and, in addition, they can 15  be of -

~ advantage in the treatnent of hornone-dependent cancers. Certain conpounds
" of Mrnula (1) as well as their salts of addition with t he

phar maceuti cal | y-acceptabl e acids can al so display progestomni netic
properties and can 20 thus be used in the treatnment of anmenorrhoesg
dysnenorrhoea and | uteal insufficienci The conpounds of fornula (
well as their salts of addition with tHe pharnaceutlcally aceptabl e &
whi ch di splay anti-androgenic properties, can be used in the 25

treat ment of hypertrophlg and of cancer of the prostate gland, of

hyper andr ogeni a, of . ear? ?ﬁdg' b2UlrotiAR] @' PHE well T 88SLRbeR §am%e
'S ear

The French "conposs y a msprint for "conposes" _ "conpounds'

-13- The subj ecbfordtiieiiony eRtit®n i S thiehphairale el dEll gaa@ebsable
conpounds of formula (1') [which are] pharmaceutically-acceptable, that is

to say non-toxi acdldd keanlosieerefode d2 wsldd as tnwiic aménssotoaddntired 5

wi th the pharnmaceutical |l y-acceptabl e aci ds. The usual dosage varies

dependi ng upon wedmgnpddeiteffects of glucocorticoids; they also permit

5 control of-disorders due to hypersecretion of gluco-

corticoids and especially of ageing in general and more
psrticularly of hypertension, atherosclerosis, osteoporosis,
diabeoes, obesity'aS'well as immunity depréssion and
_insomnis.

10 The compounds of formula (I'), as well as their salts
of ad&ition with . the pharmsceutically-adeptable acids,__
which possess.anti-progestopametic properties can be used
to prepare original contraceptives; they can also be used
against hormonal ifregularities and, in addition, they can

15  be of advantage in' the treatment of hormone-dependent

 cancers.
Certain compounds of formula (1') as well as their salts
Qf addition with the pharmaceutically-aseptable acids"
Lw/ ' . can also display progestomlmetlc properties and can

20 thus be used in the treatment of amenorrhoea, dysmenorrhoea 1

and 1utea1 insufficiencies.
The compounds of formula (I'), as well as their salts of
sddition with the pharmaceucically-a«gptsble acids, which
- display anti-androgenic properties, can be used in the
25 treatment of hypertrophialand of cancer of the prostate

gland, of hyperandrogenia, of anaemia, of hirsutism

and of acne.

* Translator's note: The French "compogs" is clearly a
misprint for “"composés" = "compounds"



to be treated and the route of -admnistration; it can vary, for exanple,
. from10 ng to | 'g and preferably from 100 ng to 1 g per day in the adult by
f'oraIJroute. 10 The new conpounds of forrmula (I') and their salts,

- as defined above, can be used to prepaLquhgrnaceutical conpositions -
contai ning, as active principle, one at |2ast of the said conpounds.
conpounds of formula (1') and their salts are 15 used by digestiv

t I I I te, . Th ' .. bed i f of plai
Coar- cont ed conpr es SF (RIRSY GRS LRUREHISR. 1gnhhrreLoRippaR { orT oo
I nj ect abl N | nt t d whi
;E‘I;ﬁ‘r;d?nget o 1 hieRdciRen s ComBO SRR 8F, %@%ﬁé}?zggpﬁrﬁp&?ﬁ% les
can pe | ncor por o : :
Composi 11 ons. Sub aH R By et L CEBNE b 8 S BB ke

stearate, COCOaghUHIRY doMEL Ued] dONSTLCSEhYER 6heds b2t bidadtishances
of animal or vegetable origin, paraffin derivatives, glycols, various

wetting, Bispersinh dheeplamidda gl p adcdphapier yaiakes. 5 The
subject of the invention is, therefore, the pharmaceutical conpositions
cont ai ni ng as activeThH_msqakadosage varies depending upon the complaint
to be treated and the route of administration; it can
vary, for example, from 10 mg to 1 g and preferably from
| 100 mg to 1 g per day in the adult by oral route.
10 .The new compounds of formula (I') and their salts,

\ e’ as defined above, can be used to prepare pharmaceutical
compositions containing, as active principle, one at
least of the said compounds.:

The compounds of formula (I') and their salts are

15 used by digestive, perenteral or local route. They can
be.prescribed in the form of plain or sugar-coated
compressed téblets, gelatin capsules, granules,
suppositories, injectable preparations,'ointments,
creams[and]gﬁls.which are prepared according ﬁo the ususl

20 methods.

The active principle or principles éan_be incorporated
in excipients usually employed in pharmaceutical

" compositions such as talc, gum arabic, lactose, starch,



at | east one conpound of forrmula (I1'). The subject of the invention is also
a process for preparing the compounds of formula (I'), characterized 10 '

w i +Mat a conpound of general forrmula (I1): (Il1) OH* Translator's not

The French "(U)" is clearly a msprint for "(I")". -15- in which
represents a ketone group blocked in [the] formoff [a]ketal, thioket
oxi me or nethyloxine,[and] [err] and ppkeep the sane neaning as before, is
subj ected to the action of a dehydrating agent capable of 5 rel easi ng
t he ketone function, to obtain a conpound of formula [err]: [err] [err] O
which'is subjected, if necessary, either to the action of a ketalisation _
agent to obtainmagnesmumosm@aﬁhﬁeyrnb@n(lbﬁ#tEn,whnuhomheIaa(nnn&@mmebu51
10 at [position] 3 is blocked in [the] formof [a] ketal: R
vehicles, fatty substances of animal or vegetable
origin, paraffin derivatives, glycols, various wetting,
dispersihg'or emulsifying agents[and] preservatives.
5 The subject of the invention is, therefore, the
pharmaceutical compositions containing as active principle
' *
at least one compound of formula (I').
The subject of the invention is also a process for
preparing the compounds of formula (I'), characterized

o’ 10"  in that a compound of general formula (II):

(ID

* Translator's note: The French n(gr)" is clearly a
misprint for "(I')".



[err] ketal -16- or to the action of the free hydroxylam ne [err] or
4l the_hydr oxyl am ne] bl ocked in the form[of ] NH2-0-[err] in which alk keeps

its evi ous nmeaning, to obtain 3 the-conpound of fornula [err] [err] [err]

in which Rrepresents a hydrogen atomor a group [err] or to the acti-eff

a reduci ng agent capabl e of reducing selectively the ketone function

[position] 3, to obtain the conmpound of formula [err]: [err [err]
in which K represents a ketone group blocked in [the]

*Transl ator's note: The French "da"= sZl-=early a nmisprint for "sa" =
-17- g

form of fa)ketal, thioketal, oxime or methyloxime, {and]
Rl, R2 and X keep the same meaning as before, is
subjected to the action of a dehydrating agent capable of

5 releasing the ketone function, to obtain a compound of

formula (I'A).

C
(T,
O .
which is subjected, if necessary,
either to the action of a ketalisation agent to obtain
v the compound of formula (I'B) in which the ketone function
y, . .

10  atlpositionl 3 is blocked in [the)l form of [alketal:

R Ry

(1'p)

ketal
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which is subjected, if necessary, either to the action of an
~etherification agent capable of introducing the radical [err] to obtain a

~ compound of formula (1'"E): [err] or to the action of an esterification
agent capabl e of introducing the group COJ[err] in which [err] keeps

previ ous neaning, to obtain a conpound of forrmula (I' [err] R2 [err
-18 - or, which conpound of fornulg q§'4) is converted, if necessary,

. according to the known nethods, into a * derivative for which C=A
represents a group [err] and which conmpound of formula [err] 5 [err], or
(I"F) , if necessary, is subjected to the action of an acid to obtain

a salt or to the acdt itdie Gictivwxofli £hagfereenhydeodilaimiree tNEL0HI ért he
radical R contaihs a nitrogen atom a derivative containing at [position]
11 a radical dthehhydridey iminekbl ackedi $nothei FetmabafINH,~O+alkgi ch t he
radi cal's B and C form possi bly an epoxide bridge, or, if the radical R does
not contain a hht wajeh & keepsi L5Si previong @eatingadveaPBtaiAnd C

form an epoxi debri dge and i whi ch-conpqund .at the sanme time-
the compound of formula ?I'c):

v (T'e)
RO-N
5 in which R represents a hydrogen atom or a group
alkB,
- or to the action of a reducing agent capable of
reduéing selectively the ketone function at[position]
3, to obtain the compound of formula (I'D):
N

R, Ry

(T’

HO

*Pranslator's note: The French "da" is clearly a miSprint
for "sa" = "its".
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the radical R contains an oxidized nitrogen atomand B 15 and C together
~f orm an’ epoxi de bridge which, if necessary, is reduced selectively at the == =
“lever of the oxidized nitrogen atom contained in the radical [err] and
-~ which, if necessary, is subjected to the action of an acid to obtain a
salt. The subject of the invention is,,.nmore particularly, 20 a process
defined before for preparing the prBdaZt’of formula (1') for which X
represents the residue of a ring of formula: -19 - in which [err], Y and
the dotted line at[position] 16-17 are defined as before. In a preferred

met hod of carryjy uts gt SEESS e r.afj on blLg _of ..

rel easi ng the kngﬁg gs Qﬁgﬁ%ctlonfiégangﬁ é%onid resrnﬂkggi f%ﬁﬁ)?éF&Pn

exanpl e a comesgi ah ethalaTicd©5oR dpbhtach E¥§%¥H¥“?ﬁﬁgﬁgﬁéiﬂﬁ ghEh a
[ S

. styrene / divinyl benzene polymer support; bul a mnera suc

hydrochl oric acrddfcalubpyrito asbeain a &ompourkdkdTO!fc¥mides c{torhe acid
10 in acetic acid, or a-sul phonic acid such as paratol uene suIE'onic
acid can.al so be used. The ketalisation agent is preferably an al cohol or
a dial cohol in the presence of an organic acid such as,

Ry By

e

N ' alqu

or to the action of an esterification agent capable of
5 introducing the group CO alk, in which alk, keeps its

previous meaning, to obtain a compound of formula (i'F):

R4 R5

s

alk,C00




“¥ (Seeoon this subject the article by EE. R Walkis in Chenical Society

for exanple, oxalic acid or paratoluene sul phonic acid. 15 The age
. for reducing the ketone function is preferably an al kali nmetal hydrid

Revi ews 1976, Vol. 5, no 1, page 23.) The etherification agent is
-preferably an al kyl 20 halide in the presence of a base. The-
esterification agent is preferabl y=al8arboxylic acid derivative, for

exanple a chloride gr, an anhydride, in the pr%%ﬁn e of a base such,gs
pyridine. It i9FseMbich fompound QRefozmulgr (dhg 4 Jf Gprverssd, lgr [err]

f th duct f f I | i ned ' I t di cal
G thesaid r BECERSE of ($ALRRIBELEC OB KGR A TAILEnnBEOLRD) cot ed
to th - - 204 ' f i &i ' i £J ' t. Thi
ether i cati on®sF WAGN 8, TR GrATEBReBEATH H OB PRaCEER,, cr °
h b t] : S . hcgl at 5
posi t1 on] 17, "PREe SERRoRslE Polinuls (LA oR Sapini 11 > 1RE' D) °
saponi ficgtioncagent wyed s preferafbhedshase such s spslieerdydeexi de,

potassiun1hydrOX|§éf pot assifimam de or potaSsiumtert-butylate, the

saponi fi cati ontheagkitd@Mn acid to obtain a salt or to the action
| 6f an oxidizing agent to obtain eithei, if the radical Rl
contains a nitrogen atom, a derivative containing at [position]
118 a radical of which the nitrogen atom is oxidiied and
10 in which the radicalsB and C form possibly an epoxide
i bridge, or, if the radical R, does not céntgin a nitrogen
atom, a derivative in which the radicais B and C form
an epoxide bridge and in which:compound at the same time -
the radical Rl contains an oxidiged nitrogen atom and B
15 and C together form an epoxide bridge which, if necessary,
is reduced selectively at the level of the oxidiged nitrogen
-atom-contained in the radical R, and which, if necessary,
is subjected to the action of an acid to obtain a salt. |
The subject of the invention is, more particuiarly,
20 a procéss ag defined before t_‘br preparing the productsof .
- formula (I') for which X represents the residue of a ring

of formula:



carried out preferably in a | ower al cohol such as nethanol 10 or

.. ethanol; it can also be lithiumacetylide in ethylene diamne. The

* oxydising agent is preferably a peracid such as metachl oroperbenzoi c aci
peracetic acid or perphthalic acid or else hydrogen peroxide al one or

t he presence 15 of hexachl oro- or hexafl uoroacetone. Wen it is desi
to obtain a conpound in which only-thg nitrogen atomof the radical [err
i s oxidized, one equivalent of oxidizing agent is used. Wen it is desired
to obtain a conmpound in which, in addition, B and C form an epoxi de bridge,
20 two equi val ents of oxidizing agent are used. The agent for

sel ectively reduriwigidher OR'#’dEaf,uHchimin tee platftedibl ine raphpagipiosdhi ne
and work can be carried out, for exanple, in acetic acid. The subject of
the invention i16-d2are dpefinedt asnb2fore.process as defined before,
characterized in that the starting product of fornula (11) is prepared by
subj ecting *Trans| dmra PReferrgdenptiedh ofp fARRN1RF OUbolRE BEPESZSSHo be

a msprint for "peracetique’ = "peracetic". -21-.a cC ound of formula
(|||)P_ [err] tﬂ% dehydfgtion agent capable of releas{gg the Retone
' 5 function is a sulphonic resin (acid form), for example

a commercial sulphonic resin with a polystyrene support
or with a styrene / divinylbenzene polymer support;
but a.mineral acid such as hydrochloric acid or
sulphuric acid in a iower alkanol or perchloric acid
« 10 in acetic acid, or a sulphonic-acid such as paratoluene
| sulphonic gcid can also be'used.

The ketalisation agent -is’ preferably an alcohol or-
a dialcohol in the presence of an organic acid such as,
for examﬁle, oxalic acid or paratoluene sulphonic acid.

15 The agent for reducing the ketone function is
preferably an alkali metal hydride. (See on this
subject the article.by E. R. Walkis in Chemical Society
Reviews 1976, Vol. 5, no 1, page 23.)

_ Thé etherification agent is preferably an alkyl

20 halide in the presence of a base. _

The esterification agent is préferably a cafboxylic
acid -derivative, for example a chloride or an anhydride,
in the presence of a base such as pyridine.

It is self evident that when one of the radicals R3

25 or R, of the products of formula (1I') obtained previously
répresents a radical OH, the said radical OH of these

products of formula (I') can be subjected to the



[err] (1) [err] to the action of a conmpound

wsel ect ed fronlthe group constituted by the conpounds of fornmula (R Cu -
Li, o formila [err] My Hal and of formula [err] Li, in which RL. 5 <§g;;>
n

keeps t he same nmeaning as before and Hal represents a hal ogen atom if

necessary:, in the presence of coppﬁraﬂarlde to obtain the correspondi
conpound of formula (I1). In a preferred nethod of carrying out the process
of 10 -the invention: - the reaction takes place at anbient tenperature,
- the ‘conmpound A I dto | O ound of
formula [err] 8};1;_{,,%51[ éﬂesée%\ ééi géggérﬁ s?%l tsr%%fgcfica%féq’hﬁggu 6 ect of

the invention is al gg; ﬁ}gﬁ{@fﬁi&é&{’&ﬁc&ﬁse@%e‘i&f S to %ée?‘or -

characterized in that e starting product respon

ﬁLL;L;ents-zz- prbthriavdy idhebehthese] wAlEnKnave dfdd etk o1 HREQ@T Sbolrl, "]
When R5 or R, represents:am acyloxy radical at
5 [bositioﬁ]l?,.this acyloxy group can possibly be saponified.

The saponification agent used is preferably a base such as
sodium hydroxide, potassium_hydroxide, potassium amide or
potassium tert-butylate, the saponification reaction being
carried out prefepably in a lower alcohol such as méthanol

10 or ethanol; it can also be lithium acetylide in ethylene
‘diamine. | |

The oxydising agent is p;eférably a peracid such as
'metadhlorbperbenzoic acid, pgfacetié'écid or perphthaiic .
acid or else hydrogen peroxide alone or in the presence

15 of hexachloro- or hexafluoroacetone. When it is desired
to obtain a compound in which only the nitrogen atom of
the radical R, is oxidized, one equivalent of oxidizing
égent is used. When it is desired to obtain a compound
in which, in addition, B and C form an epoxide bridgé,

20 two equivalents of oxidizihg agent are used.

The agent for sélectively reducing the N-oxide funétion
is preferably triphenylphosphine and work can be carried
out,'for example, in acetic acid.

. The subject of the invention is also a: preparation’”’
a5 process as defined before, characteriged in that the

starting product of formula (II) is prepared by subjecting

*Translator's note:- The French "paracethue" would appear
to be a misprint for "peracethue“ = "peracetic", ‘
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a hydroxy radical or a radical [err] in which [err] represents the residue
[err] of an ether group or [err] of an ester group, [err] and [err] being

defined as before and [err] 5 represents a hydrogen atom or an al kenykx
or al kynyl radical containing from2 to 8 carbon atons, is prepared by
subj ecting a conpound of forrmula (IV): [err] (1V) [err] -23- to the
action of a conmpound sel ected from« 2l gsoup constituted by the conpounds
of formula [err] Cu Li, of formula R MgHal and of formula RLi, i'n which R
and Hal are defined as before, if necessary in the 5 presence of copper
hal i de, to obtain.the conpound of formula (V): [err] [err] OH which is
subj ect ed eit he? ¢empaundcofof ogmuda dAETAY agent, to obtain the
correspondi ng 17-hydroxy conpound or to the action of an appropriate
magnesi um deri vative, 10 to obtain the corresponding [err]-hydroxy
[err]-substituted

_ R,

(II1)

to the action of a compound seleéted from the group
constituted by the compounds of formula (R;), Cu Ii,
“of formula R,Mg Hal and of formula R, Ii, in which R,

5 keeps the same meaning as before and Hal represents a
halogen atom, if necessary. in the presence of copper
halide, to obtain the corresponding compound of formula
(II).

In’a preferred methad of carrying out the pfocess of
o 10 :the invention:

- the reaction takes place at ambient temperature;
- the compound of formula (III) is subjected to the action
of a compound of formula Rlng Hal in the presence of copper
salts. _
15 " The subject of the invention is also a preparation
.process as defined before, characterized in that the

Starting product, responding to the formula (II'):
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conpound or to the action of an organonetallic derivative such as.-a lithium
.- derivative or a potassiumderivative, to obtain the corresponding
" [ert}-hydroxy [err]-substituted conpound, or a) to the action of a '
. cyani dation agent, to 15 obtain the corresponding [err]-cyano
[err], hydroxy conpound, of which the éyd_[oxy function is protected, the
to-the action of an organonetallic derivative as described before, to
obtain the correspondi ng [err]-hydroxy -24- [err]-substituted conpound
and in that, if necessary, one or other of the 17-hydroxy conpounds
obt ai ned above is subjected to the action of an esterification or
etherification agent and in that, if necessary, one 5 or .other of the
17-substituted conpounds obtai ned above, in which the substituent at
[position] 17 contains a triple bond, is subjegfed to the action of a
reduci ng agent, to obtain the c-orresgondi ng et eni c[derivative] 10
In a preferred nethod of carrying out1{he prQcess of theRhyention, the
reaction of the conpound (1V) with the s Ky Hal, [err] Cu Li

or [err] Li is carried out under the cond 3‘/~dRescri bed before.

1
4

(ITY)

C

\/ in which R,, .R-2 :and K are defined as before, R'3 represents
a hydroxy radi._cai__ or a radical OR, in which R, represents
the residue alk, of an ether group or COalk5 of an ester_

| group-, alk4 and :a_-ll«:.5 being defined as befora and R'a
_ 5' represents & hydrogen atom or an alkenyl or alkynyl
radical containing from 2 to 8 carbon atonms, is_ prepared
by subjecting a compound of formula (IV):
l\./ -
-

()




15 The different reagents which are reacted wth the conpound of -
.. formula (V) are well known'in the chem stry of the steroids. The o
' expéri nental part hereinafter describes sonme of the reactions with th _
conpound of formula (V). 20 : The conpounds of formula (I1) as
as the compounds of fornula (V) are fyew chem cal products. The conpoun '
formula (111) and especially, anong €se, the conpounds of fornmula (1V),
used to prepare the conpounds of fornmula (11) or (V) are 25 ’
general | y-known products, which can be prepared by subjecting the
. correspondi ng xf@réﬁé 192 t18h1 bk GORRMMPIMd TE&16d 86AT rRoROkEe Fiodd ench
"nod" is clearly a ms- print for "node" = "method". -25- to the action
of an agent fometEchtsel bycrme Qoaigtthide dpubbﬁmbmadcipg) cullnss, the
[err](10), 9(11) compounds can be subjected, for exanple, *t& the action of
hydr ogen per omﬁefwlﬁmdlhnRﬁngHleemmmff&'mula hR%;Ed:l;ll dnoatdictn & ,or
"hexaf | uor oacet one, accordifig to the process described and clainedlin French
Patent 2,423, 4063 H&l 3gte2defliaed disylbafiord pxi/f|ngeesparyi im dhenyl |
" estr-9-(11)-en 50(,.1Q -epoxy 17j-0ol is a _
S presence of copper halide, to obtain the compound of

formula (V):

(7
~ ).
which is subjected either to the action of a reducing
agent, to obtain the corresponding 17-hydroxy compound
L | or to the action of an appropriate magnesium derivative,
10 to obtain the corresponding 17R-hydroxy 17«~substituted
LQ o compound or to the action of an organometallic derivative

such as a ;ithium derivative or a potassium derivative,

to obtain the corresponding 17Rf-hydroéxy 17<-substituted .

compound, or a) to the action of'a cyanidation agent, to
15 obtain the corresponding 17ﬁfcyano'17x1hydroxy-compoﬁnd,

‘of which the hydroxy function is protected, then b)

tb the action of an qrganomefaﬂ&c derivative as described

before, to obtain the corresponding 17f-hydroxy -

FORA {ﬂ-:-.::x.x_':-r-ﬁ.f:ﬁm-.w.-:u-:mmssrmmwawsimmmﬂm:ir".'l.:a"-.:'a.rr-:':-::: I ARG T T L 430 ch e g egaatne s A pas san st T 40 T b




product [which is] not described, of which the 10 preparation is given
Ffurthgg on in the experinental part. In addition to the products descri bed-
in the& exanples which illustrate the invention without, however, limting (:>
it, the follow ng products 15 constTt%@e‘products capabl e of being
obtained within the scope of the present invention. A) The products of
formula: 3 A *in which the substituents A [err] ~and [err] have the
fol I owi ng neani n§F¥<stbstitiited sompotndsahdaint bhat) if negebsliriycnd S
the same as the one before). *Translator's note: | believe that the three
lines 28 to 30 i on b mh thet1Prhydrioxy coupoundal ebshdned, aboveact ,
followit as in ny translation. ** Cearly the French "pouvent etreli is a
msprint for "podfaubsiached vq fhe) achioncphigean esterificagigyroris A
R1 S .
CH3 Oﬁ%%erification(éégﬁﬂ and in that,[§£rke g;;Lry, one
5 or other of the 17-substituted compounds obtained
above, in which the substituent at [position] 17
contains a triple bond, is subjected to the action
of a reducing agent, to obtain the corresponding
_ ethyleniclderivativel
~ 10 In a preferred Eethod of carrying out the process..
| of the invention, the reaction of the compound (IV)
k; cpr ' . s
. with the compound R, Mg Hal, (34)2 Cu Ll_or R, Ii is
' carried out under the conditions already described
before. o -
15 ‘The different reagents which are reacted with
the compound of formula (V) are well known in the
chemistry of the steroids. The experimental part
hereinafter describes some of the reactions with the
 compound of formula (V).
20  The compounds of formula (II) as well as the
compounds of formula (V) are new chemical products.

The compounds of formula (III) and especially,
among these, the compounds of formula (IV), used to
prepsre the compounds of formula (II) or (V) are

.25 generally-known products, which can be ppepared by
| subjecting the corresponding a5(10), 9(11) compounds

*Pranslator's note: The French "mod" is clearly a mis-
print for "mode" = "method".




O : I ® € ' oH _ [err] O
#CH3 . H -[err] O [err]

oH [err] O | : T o

[err] O ~CR5 - Terr] H \

CH3 - -G C Si M3 OH O CH2

OoH . -CCHO. CH2CH3

[err] O to the action of an agenfH26¥Bselectivedy eppx1dlzlng

[err] [err] O [err] [err] I

H O -G CH20H O the double bond 5(10) Thus th@H&S(ﬂO) - 9¢11)

OH HO N=(E) CH3 -C=C-H

HO N=( E) compounds can be sﬁb@ected for eﬁumple, to the [err]

HO- N=( E) -CCH OH

HO- N=( E) action of hydrogqggp?réxlde used inHthe presence[@ﬁ}] CC-H

HO N =(Z -CCH

FK}hh{%))S hexachloroacetone ?§r$?xafluoroacetogﬁ, according %o

[(Ca:r ?] [eor,&] H HO )process described and claiped in Foanch Patenty

CH 0 2,423,486, 3,3[1,2-eftifhe diyl bis xy)] 1- ~CH

E1-propynyl] estr—9-(11)—en 54 ,10%~epoxy 17f-0l is a
product [which is] not described, of which the

> 10 preparation is given further on in the experimental
part. |
~ . In addition to the products deécribed in the

exsmples which illustrate the invention without,
however, limiting it; fhé-folioéiné“producté

15 constitute products capsble of being obtained within
the scope of the present invention.

A) The products of formula:

A
*in which the substituents A, R4, R, R5 and R, have the
following meaniﬁgs. (The sigla " signifies that the

20 substituent is the same as the one before).
*Pranslator's note: I belleve that the three lines 28

to 30 in the French text preceding the formula should,
in fact, follow it as in my translation.

*x Clearly the French "pouvent étre" is a misprint for
"pouvant €tre" - "capable of being".




-27- 0057 115 A

- lerr]

[err]

[err]

. [err] -Cd-f O - 26 - {err] [err]
-H H&/N=(E) < err] “OH
[ er.r_.].-_ HO- N=( E) 0057 115 CH3 -H
[err] HQONEF) CH3 O
[err] A0 N=(E) Ry Ry CHR R« - CMC-H
L oA 0. | [err] Terr]
%err% HO- N = )[ rri—"HG [err]
err =(2) \ [err ' [err]
HO- N=(Q@) e [ e OH OH —C=C-LBrr] HO N
:g Z) -GG H “CH O
00 . - CH -H O -
Lerr] © Oa*-@-l oo ﬁﬁ, OH —c=c-cfl,cH,
) P CH;, OH ~CHC=C-H
o A CH, OH ~C=C-SiMe,
0 PR CHa —C=C-H OH
_ O CHs —C=C-SiMe, OH
o - A CHyCH, OH ~C=C-H
0 Ao * CHyCHs OH ~C=C-CHy
o A<= CH,CH; OH “ZCHC=C-H
~C-CH,OH
0] )‘—@- CHs i H
- o)
~C~CH,0H
o) Ao~ CH, Bk OH
)
HO-N=(E) PO CH, OH C=C-H °
_ Hon=®)  A<O- CH OH =C-CHy
. HoN=®) <O CHy ~C=C-H OH
HON=E) <O CH, OH ~CHy-C=C-H
HO-N=(2) A CH, OH =C-H
HO-N=@2) M <O>- CHy OH ~C=C~CHy
HO-N=(2) X (o> CHy OH ~CH,C=C-H
HON=@) . M<O)>— CHy —C=C-H OH
0 <"§§>‘ CHa OH —C=C-H



-29- 0 - CH3 [err]

Lot Lerrl Lerr] -CH 0 | [err] [err] [err] | 30
0057415 A | [err] =27 err) R3 L
ferr] O [err] 0 o795 | OH
._-[err][-C=C-HO - [err] OH 9]
OG- [ er+1—6 TH3™ OH J
-G CCM8 0 % Ra CHR Rs o e - C-C-H -
0O - CH3 CH - - CC- S Me3
; -
OB > KD ferf W '
_-:_;HE}E;\I:(E) - Jerr] CH ferr] HON
- g \ o o | -lerrio@de4E) >
o CH OH
CH3 OH <§§> “[err] 0 HO N=(E) > T CoH3
OH [err]Y0_HO N=(E) CH3 OH
[err] O 6(} CHs OH ~C=C-CH,CH;§
0 <§6_}- CH, OH ~C=C-Cl,
0 | <‘-§@- CHy OH ~C=C-SiMe;
o <«§§>}— CHs —C=CH OH .
< o 2@_ CH, _ -C=C—SiMe;  OH
| o | , CH,CH; _ OH ~C=C-H
0 6@— CH,CH OH " —C=C-CH,
0 ?}_ “ CHCH,  OH . —CHyC=C-H
~C~CH,0H :
o é@— CH; ' | -H
| ~C—CH,OH
o df@— CH, | —OH
- 0
—C—CH;
o ' . CHy i -H
_ ' ‘ 0
— HO-N=(B) 6@- CH, ~OH ~C=C-H
- HO-N=(E) <.§§} CHs —OH ~C=C-CH;
WA |
' HO-N=(E) '6@- CHy -OH ~C=C~CH,CH; -
HO-N=(E) <'-/@— | CHs —OH ~CHC=C-H
HO-N=(B) <'§§>- . CHy —C=CH —OH
. ' . o
HO-N=(E) 6@)— | CH, | . H
- ~C-CH,OH
. : . o _
. HO-N=(Z) CHy ] H
~C-CH,OH
)
HO-N=(2) O@' CH, : OH -Cc=C-H




HON:(E) CH -C=C-H - OH HO N=(2)
[err] -CnC=H28 =~ - OH HO N=(2)
-_[er,q, OH - C=C H HO: N=(2) Lerr] /;
| -~ lerr] HON=(Z) 0057115 [err] OH

[err] 31 0-057-115 [th]

[err]AHON:(Z) Ry Rz [err] Rs OHR. = -CC

HO- N=( Z) Lerr] O [err] Ao N=(Z——

[err] HO-N=(2) - - -CeH,C -C KY  oH ~d=RLEM,

OH - -G, O >N- - Z- ) - [err] H -

[err] . ! CH3 OH ' [err]

o HQ—N-(Z) S <? i OH. COH -C=C-CaEl] O .

[err] : -C20-CHH O S _

[ err] HO-N=@2) - Few, OH ~CHC=C-H

HO-N=(2) <'§§>— CH, ~C=C-H —OH
o .odf@— CH; ~C=C-H —OH
o °<1@.- CH, OH —C=C-H
o o<'-§_6_>— CHy OH ~C=C~CF;
U
] 6 CH, - OH ~C=C-Cl
- o . o<'§§>- CHa OH : =C~CH,CH,
(o] : o(,gj@_ CH,q CoH U _cicsen
) o_ CH, OH ~C=C-SiMe;
- ~C~CH,0H
0 o<'.§@_ CHy i “H
0
HO-N=(E) o<'§§>- CH, OH ~C=C-H
~ HO-N=(E) o<'§§>_ CHs - OH ~C=C-CH;,
HO-N=(E} o<',§§>; CHs OH . ~CH,C=C-H
 / HO-N=(E) o ' CH, ~C=C-H OH
HO-N=(2) _o<.!§§> CH, —C=C-H ~ OH
HO-N=(2) o<'..§§>. CHy oH —C=C-H
_HO-N=2) o<.'§§>_ CH, OH ;cEc-cna
HO-N=(2) 9<~>§>_ - CHy OH  ~CH/C=C-H
. 0 )—@_ CH, OH —C=C~CH,CHj; -




-33- 0 057 115 A ] Lerr] OH
. ] err '
Eerr] 3?0 [ - 29CHE3 OC—IH -
-Cnp:"&-HO [err] 0057 {45, OH Lefy
[err]. Q- T €H3 H S
: rr > ) S
=X A - Eh N=( F) R: Rs n.q—B Re [err]
Carrl’ SR Terry o T
L% rN]:(gN( ) X %@& oHH = %r:gCI
HO'N:(B \N—<:> | [err& CH [err]
'HHgth) [erF) e, err on - -H
. err
e e U i (LI
0 057 115 A N [err] (el -c_i:a,ro]H o
ferr] PON=(2) <O~ CHy [ECHS 1 OH -on
Terr] O [era]_|- [erﬂ-| 0 ..
LA ~ —C~CH
CCROLE X oy - CH, I ? -H
\
g' o <o~ —CH,CH, OH ~C=C-H
1 N :
.y 0 /'-©— ~CH;CH, OH ~C=C~CH,
N .
° >~ ~CH,CH, ‘OH ~C=CC|
N PO —CH,CH, - oH ~ ~C=C-CH,CH,
o —CH,CH, OH ~C=C-SiMe,
o =~ ~CH,CH OH ~CH-C=C-H
| o
o <>~ —CH,CH, i -
~C-CH,0H
\ .
HO-N~E) <o>- CH,  =C=C-H ~OH
N | | ~C~CH,0H
- HoN-E) ST CH [ -H
U | o
N,
HO-N—(E) P CH, ~ OH ~CHC=C-H
! .. : N\ - . .
\A0-N~2) Pa O CH; OH ~CHr-C=C-H
\ - .
HO-N-(2) <o) CHy - . =C=C-H -OH
_ ~C~CH,0H
HO-N—{2) )—@— CH, _ cﬂ) ’ -H
S | . —CCH,0H
0 : >—@— CHy : | : -
N |
L - O~ CHy . —C=C-H " -OH

3 epe

A B IR TR i
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0 057 115 A [err] [err] [err] . '
- [err] - -36- 0 057 115 A <
. O [err] _ [err] . [err] O
) ferr] 0057 115 H[err]
oH —Ferrt —37—0—057—+15—A Qe
A N 7 RE: Rs[err] [err] R
[err] @ [err]
o o> CH, OH —CHC=C-H
7
) >~ CH; OH . =C=C-CH,CH,
§
0 P = - CH, OH ~C=C-CF3
[«]
o P CH, OH —C=C-H
N
o PO CHs OH ~C=C-SiMes
. [+
HO-N=(E} o>~ CHs OH , —C=C-H
HO-N=(E) H<>- CH; OH | —C=C—CH,
" HO-N=(E) o>~ CHs OH | =C~CH,CH;
HO-N=() ~ »<C)— CH, OH ~C=C—Cl
- ? )
HO-N=(E) o> CHs OH - ~C=C-SiMe;
o _
HO-N=(E} - CHj OH ' ~CH-C=C-H
? " .
HO-N=(€} P CHs —C=C-H —OH
7
HO-N=(2) P CHs -C=C-H -OH
N
HO-N=(2) IS~ CHs OH —C=C-H
. R - -
HO-N=(2) <o~ CHy OH ~C=C-CH,
K;
HO-N=(2) P~ CH, . OH - ~C=C-CHz~CHg




-38- 0 057 115 A _ - err] [err]
[err] . - ' ~ [err] [err] _
[ﬁ”*“- 39 ferel © | 1 %5 [

R - err
[err] lerr] [err] [err]”"’7 s k(\jQ
[err] : A [err] R |_CIIJ 40- - 0.057 115 A
[err [err] ! [err] R: [erg] O.

CH3 . [err] ‘,’ -OH O |_c||.:| —
[err]: -H oHONg@s7 185~ CHiser 1 ] o lerr] ooy
[err]. [err]
-]
= NS
HO-N=(z) P CH, O —c=C_SiMe,
0
- NI
HO-N=(2) /«—@- CHs OH ~CHCmCt
\
° <>~ CH,§ OH —C=C-H
\
0 <<~ CH; OH ~C=C~CF,
\
’\/ ° << CH, OH —emCCH,
: \ .
0 CH; OH =C-Cl
. o ’/ CH, OH —CH~C=C-H
.' \
° I<O<>- CH, OH H
\
0 P>~ CHs " —C=C-H -OH
-C-C
0 MDD~ CHy j oo A
0
' ~C-CH,0H
° o, [ .
.0
o 0 X<~
N ~
- ° PaCaty CHy OH - ~C=C~CH,
o . 'CH, ~ OH ~C=C-Cl
o - o
| <"".-.— ), CH, OH ~CHC=C-H
° CHy —C=C-H —OH
AN :
\ ) -
o °'} CH, OH —C=C-H
_ N _ i
0 °'} CH, OH - ~C=C-CF;




[err] CH B) The products.of forrmula: in which [err] and have t_h'e'-_j

[err]
= foll ow ng neani ngs-: CH3 OH _ [err] [err]
OH S -C-CCH3 [err] : CH _ [ err]
- 42 - 0 057 115 [err [~ T err] N
[err] 0 057 115 [err] 0057 115 [err] [err] 1)
: OH— [err] It is also -

[err] [Brr—€3
possi-bl% to prepare tRe epoxides comgesponding tg the other R} oducts
appearing in list A above. '

0

N\
F~< D<o~
. / Q . 0 CH; : OH ~C=C-CH,

| o o<~ .cn, OH —cﬁ,-c#-ﬂ
o o~ CHy o ~H |
o >\/\o-©_ | CH; OH _ -c=§-n
o PVA S CH, OH ~CH,C=C-H

N |
0 PVA S CH; ~C=C-H ~OH

. N :
0 2>~ CH; JFCHOH 4
o o O N
o O"\/\"@—  CHy . ¢=cH  -oH

o | O‘\/\"@' CH, —oH ~C=C-H
0 O“\/\"@_ CH, ~OH ~C=C-CHs
o O\/\,@- CH; : —OH ~CH,C=C-H
o 0 C\/‘o-@— CHy  ~OH ~C=C-H
LY O - o ~cmc-ch
0 .C“\/\o@— . CHy ~OH ~CH-C=C-H
o G VAL G)S CH, ~C=C-H —~OH
. | ' Q
o OV CHy >—CH;OH -
o " e )ﬁ-@— | CH, o>c-c'uzoru -H




Exanple 1: [err]-hydroxy [err]-(Prop-l-ynyl) [[err]-(4-pyridyl)
~-est,ra-4."9-di en-3-one. 5 St age A : [eﬁg] -(4-pyridyl) 3,3[,1, 2-et hanedi yl
bi s Xoxy)]. 17a=(prop-1-ynyl] estr-9-e [err] ~ -diol. At [err], 100
of 'a solution of 4-chloropyridinyl nmagneesyuye bronmi de in tetiahydrofura
(0.5 - 0.6 Msolution prepared from 15 g of 4-chloropyridine and 6g of
nmagnesi um, are added toga solution corﬁzai ning 6.16gg of dimethyl sulphiyge
copper br-eni-de—conplex—-r—40—ferr}—of—tet+rahyaroftran—Fhe—wheleis— ————
agitated for 20 m nuie nbient te rature und inert atno e and
over 10 mBnut es a so?"u‘?}mﬁnt aini ngn@gY g of 3,'3?)%'1, 2- et hane |%§ ts
(oxy)] ba 15 10a- epoxy 17a-(prop-1l-ynyl) estr-9(11)-en [err]-ol is
added. [ The whol e] i s)qgi‘st@d for one ¢gur at anbi ent tenper at uvcecand
poured. into a m xture of cold water and amoni um chl ori de. The reaction
m xture ig agitated forah an hour at anbient tenpperature and _extracted .
with 20 o et her. [T’hf’é@ﬁct] is waShed with a.ggturated solHiri=%t
sodium chloride, dried and concentrated to dryness under reduced pressure.
6 g are obtained of vmse@-t- whi ch-i seighr omat ogr aphHed on sil i Cap-eL¢iH on
being carried out with the nethylene chloride / acetone mxture, 1:1
cont ai ni ng 25 1 QWand of triethylamne. 3.15 g are thus :
i sol ated df [ a] pr oduc# i s dried uttler a vacuu_m"o_f 0.1 mm offnercury a
about 60 C. The product sought is thus obtained [efr\] -520 + 1.5 (c=l%

lerr]. .
' ) pVAS CHs >cu, ~CH,

I'VE. b P VAR CHs OH " =CHCN

| HO-N=(E) /<o~ | CHy OH ~C=C-H

\_,f | .

| HO-N=(E) VAR - CHy OH ~C=C-CHj
HO-N=(E) = >x/<0>— CHy OH ~C=C~CH,CH; |
HO-N=(E) P VA CH; OH ~C=C-CI
" HO-N=(E) VA CH, oH | cHpcsc- .
.| HoN=®) pVASC CH | c=CH —OH

N HO-N=(E) ) © CHy 0>»£H:OH -H

o " HO-N=(2) VAV CH; ' }c-cnzou | —-H
HO-N=(2) VAR | CHs | moH ~OH
HO-N=(2) »/<o— CH, OH . —C=C-H
| HO-N=(Z) ~ . D0 /<O CHs | OH ~C=C~CH;
'i- HO-N=(2) Wo- CH; OH —C=C-CHr-CHy
' HO-N=@) ) . CH | OH o ~C=C-Cl

RN Y TR e aanp e
AR




- 45 - Stage B : [err]hydroxy [err]-(prop-l-ynyl)[err](4-pridyl) estra:'_Fo',r.-_-_-'-'..'

» 3 hours-at anbient tenperature under ineg4 gtmosphere a sol ution contal
:2.9.g of the product prepared in Stage A, 5 - 14 cnB of--get hanol and
[err] of 2N hydrochl or if:-:faéi d is agita®® 1A solution co
--_Of et her -and—-90ciAB-9 . saturatad a Lon—o odium-aci
" added. [The whole] is Ryitated for
~decanted™and extiracted with ether. The extracts are washed 10 Wih a
- saturat eghosREy i on o‘/fu chl ori dec;hen dried gmd concent r aicRgcEO-H
. dryness under reduced pressure. 2.3 g are obtained of a product which is

ng

chr onmat o%r aphed on s{li.c el ution being carried out with the nethyl ene
“chloride9 acetone mAYRE> 6 : 4. $%8Hy of proflict are i sol%EEd! and
~dried under 15  pressure of 0.1 mmof nmercury for 24 hours of which 8

hours ]are] at [err]Y, NR&EPFoduct soggll, i s thus oppt ai ned [ erdgkc-ch,+
30[err] In the sane franner, 170-hydroxy, 17a-(prop-1l-ynyl)
[err]-(3-pyridyl) estra 4,.9-di eén 3-one Iéerr] = 20 and [err]-hydrox

| 7a(propQ -ynyl) [erM/f i dyl) es®H8Bv 9- di efH3-one [err]CBrfEFH =l %
[err]were prepared. Exanple 2 : [err]-hydroxy [err]-3(N, N-dinethyl -

am no) prepyl] 17a-( p\}pﬁ@yl ) estracdch; dien 3- gpe. ~CH~CH=CH,

_ o BVA O CH,CHs O>-CH, ~CH,
.
Y o <o~ CH:CH, )Pcuzou -H

o pVAL el CH,CH, _C=C-H oH
° | O'\/\@_ CHs OH —C=C~CHs.

0 O\/\*@‘ CH, OH -C=C-Cl
0 | O\/\*@- CH4 ~  OH ~C=C-CH,CH;

CH, OH ~CH~C=C-H

“— 0 Og/\*@‘ CH; OH —CH-CH=CH,
) O\/‘s-@- CH, ~C=C-H
) | O/‘s—@— CHy _ r)A:H,OH -H

o | O“/@ CH; /cn,_ —cwl3

o | O\/‘s-@— | CH; o}cm -
o OW@— CH, /CHg -H

(,
<
<

-OH
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Stage A :[err]=(N, N-dithylam no) propyl] 3,3-[1,2 ethane Over 5 mnutes at

<“[err], 12.33 g of dinethyl sul phide / eogser-broni de conplex are added to
141 \{eérr] of 3-(N, N di net hyl am no) progxg7 1r"@\gnesi umchloride (0.85 M

“*sol Otion *Transl ator's note: The French a" = "has" is clearly a msprint

for "a" ot 46 prepared—from42—gof—_htoro 3-\N grmetnyTam,

propane and 10.5 g of rfhgnesi um. [ The whole] is I@épt under agitation for

25 nminutes at [err] and, drop by drop, 3.70 g of 3,Q[ 1, 2-ethanediyl bis -~
(oxy)] 5@ 10a epoxy ropynyl) 8HbH estr-9( en -[er®b-0l in
solution in 50 cm of " tetrahydrofuran are introducgd. The reaction mxture

i-s kept under agitation for 3 heurs at [err] and
cont ai ning 140 g of anmoni um chl oride and 200 [err
00 then

whol e]is agitated ;@n utes at aghj ent tenperat

extracted with etﬁﬁ\/&F extract] is washed withr/a saturated sol ution of
sodi um chl oride, dried, ,and concentrated to dryness under reduced pressure
4.6 g of @ product_ax aﬁé—n ed and cKHomat ogr aphe®=&ntisi | i ca, "B ution

ured into a m xture
of iced water. [The

being carried out with a met hyl ene chloride / nethanol mixture 15 (8 :
2).. 2. 5509 of pr g@,\t/\g@sol ated. ey, OH —C=C-H
| 0 /X~ - CH - OH  —C=C-CH,
\ : ' _
~ o VA O CHy OH —c=Cc-C!
> ) ' VA O CH, OH ~C=C-CH;CH,
I e % chy O ~CHrC=C-H
.0 O VA O CHy . OH ~CH~CH=CH;,
o massici, y—O )~ ' " CH, OH ~C=C-H
) MesSi-CHo ) CHs OH ~C=C-CH,
rd
. 40
L/ 0 o) _ CHs OH ~CHC=C-H
k\/ ] . —~—a—— .. . -OH
o . MM‘:}J—@- : CH; . -C=C-H
‘ o
o mesi-cy }— O D— CHs | C-CH,OH —H
] . .
o m,st’;‘ CH, OH -C=C-H
- - .° .
o ;..,g’;' , CH, OH ~C=C-CHs
-]
~l

o T Megsi ' CH; OH —CH~C=C-H




[err] = -86 [err](c = 1%in chloroform -Stage B :
[err] (prop-l-ynyl) estra __

¢ [err]-hydroxy[3-(N, N-di net hyl am no) propyl]

-4, 9-\drken-3-one. 2.4 g of the product pr red in Stage A, [err] of 20 ~
~methanol and [err] of 2N hydrochloric aghg@%e agitated at anbi ent <
t enper at ure—e~4-hours _under inert atnosphere. 200 cnB of isopropyl e E
ourtmraetd—carhonate are then a

and 90 cnB of a saturateg solution of
[ The .whol e] i’ s agi Targ—for—haH—an-halP at anbi ent Rt enper at ur eg,‘decante
~and extra@ted 25 o ether. [The extract] Is washet—wtir—ea—satwated
“sol ution of sodium chl de and driedCHit] is conaspigated to_gryness
under reduced pressure and 1.8 g of a product are obtained and H™ 47 -
chromat ogr aphed on sjlica, elution being carried out with the chloroform/
30 g of a product are th obt ai ned and dried at

" met hanol am xt ur e, w3™3.
rcury. 1.25 g of

about [err] - [err] “un reduced pre€Bure of 0.1
product 5 sought are thus obtained, [err] = -11 +Hf r] =H%[err].
(W, N-di met hyl- ami no et hyl oxy) phenyl] [err] hydroxy

Exanple 3 : 11D-[4-
[err]-(ppop*-1-ynyl tra 4,9-dien-3-one. Stage A : 3 3-ethane-diyl
bi s(oxy) [err][4-( i met hyl -am nogyl0 aBHmagnesi um derivative of
4- (N, N- di nmet hyl am no hyl oxy) bronobenzene. ~C=C-CH,
w
” CH
' ’ OH _ —CHrC=C-H-
8] - _
_ ' , ~C=C-H

o 7%
-'v-.° ©
o
;

o ' o :_cu3 . oH . ~C=C-CH
60 -

CO)

cHs OH —C=C-¢1

CO)

e OH ~CHAC=C~H |

)

CHs ~C=C-H —oH

CH. ' .
3 )CH;OH -H
c AN

GO
COOIKG)

. CHy =
° ~C=C-H ~OH
1
| : cH,
_ ) o . . ~OH ~C=C-H
~J .
e -
. © CH,
\? ' -OH _CEG_CHJ
0 ' @e |
- o OH  _eecq




Drop by drop over 45 mnutes a solution containing 24 g of

“4- (NN-di met hyl am no et hyl oxy) bronobenzene in [err] of anhydrous s S
tetrahydrofuran is introduced. The reacti3fh -5 is catal ysed by the

addition of [err] of 1,2-dibronoethane. Wen the introduction is finishel) .
[the whole]is agitated again for 1 howosdttit§err]. A 0.7 Msolution is thu
obtained_and used as it is. b) condensation. 20 The sol ution

pr epar edaabove is addedk,to a sol uti org,containing @, 16 g of dirgthyl

sul phi de——copper—yronrde—conptex—Tn{err+i—of—tetrahydrofuram—{The

whol e]is agitated {ior 20 m nutes at anbient tenperature and, drop by drop,
over a fgw minutes’ @@ g of 3;3[1, 2-ggthanediyl bpg (0xy)] 25ch, 2.4

| Oa- epoxy 17a- ( prop- Wyl ) estr - 9(1f)-en [err]-ol in [err] o
tetrahydrofuran are added. [The whole] is then *Translator's note: The
French "Ppropy-1-y#$*Ciizs cl early a @smisprint fePH" (prop-| - yHECHH,

-48- agifated for hgur under inert,k atnosphere, fhen the regctjon

m xture I's poured % 3453' gH’s-oI ution coné"?ii ning 15 9'87' anmoni um%ﬁcﬁﬁ?’f’de in
[err] of oi ced wat ermesiTb-whol €] is epgf,racted withegther and [idec=c-H

extract]is washed with a 5

sat urated aqueous sol ution of sodium

chloride® [It] MesSi CH CHs -C=C-H -OH
HO-N=(E) Me;Si CH CH, ~C=C-H -OH

L HO-N=(E) Me;Si CHy- CH; OH ~C=C-H
HO-N=(E) - Me;Si Ch~ CH; OH ~C=C~CH;
HO-N=(E) MeySi CHr CH; OH ~CH,-C=CH
HO-N=(2)  MesSi CHr CHs ~C=C-H —OH
HO-N=(2) Me;Si CHy- CH, OH ~C=C-H -
HO~N=(2) Me;Si CHz- CH, OH —C=C~CH;,
HO-N={2)~ " Me,Si CH CH, OH ~CHAC=C-H
0 p VAR CH, OH ~C=C-CH
) p VA DS CH; /—tH,OH -H

S 0 NN<o- CH, /cH,OH ~H
o) PN CHs OH <C=C-H
o) P Via o CH, OH . —C=C—CH,
o - N~ CH; OH —CHC=C-H
o K <o~ CHy OH ~CH-CH=CH,
) p VLD _ CH, OH ~CH,CN
0 PN CH; ~C=C-H -OH
0 PV O CH, \ -




dried and concentrated under reduced pressure. 18.3 g of an oil are thus
1 [and] eluted with chlorofor

-+ obtrai ned and chronat ographed on al unmi na A
and'\d/5 g of the product sought are thug_obtained. 10 [err] = -44 +
‘[err] (c = 1% [err] Stage B : [err][4T(&X’N"di net hyl am no et hyl oxy) phenyﬁkb

[err] hydroxy [err]-(prop-1l-ynyl) estmqgﬂ 1$-dien-3-one. 9.5 cnB of 2N

hydrochker-s—acid are added to a solutlon contalnlng 4.5 g of the product
TFhe—seluti-en—is_kept under

prepared in Stage A |ﬁh[err] 15
agitation for
of a sajurated sol
kept under agitati
extract@d with eth
dryness under redu

o)

ket hamot—
mgerature andferr] of etier and 110 cm

2 hours—at

SR
LS

C{IIIJI \,ln.

odlun1a0|d carbonat.e ane added.
m nut es G anbient teg
xtract] 20

[ The wWhotets

pat ure; _Qﬁcanted and
is dried and concentrhted to

3.3 @hof a produos are obtaingd and

~ chr omat ogr aphed on S|cha elutlon being carried out with the nethyl ene
chloridg / nethan '

7.5).

1.8 g of anorphous expected

[eiﬁfa— + [err] og=l%[err] *dtal nslator

product are thus ai n
note: The French "elui" mould appear to be a msprint for "eluit " -49-
Me
o {
/o> CHs OH —C=C-CF,
: Me
; o !
. Y ® CHs OH =C~CH,CH,
Me
.0 |
o /<S>~ CH, OH —C=C-CI
| 'y
0 ,,_@
:)\/ﬁ CH, OH —CHTQEECAH
. Ma
. . o
. - o
0 N._@
2 CH, \-CHzOH -H
/
Me
.o p) ,L<:> , Q\k
. ‘ ‘; \/ CHy /'CH:: ~CH,
o e ' |
g VA CHCH, OH —c=Cot
0 0
/<> CH,CH, OH . .
- 3
’ Me
o ]
P VA= CH,CHy ~C=C-H —oH
o . u'c. a
/<>~ " CHyCH, | >c-cu,ou _H
o . ue . '..
| (>3/\“<:3*' CHs OH -C=C-H




Exanmple 4 : 17B- hydroxy [err]-(4-di met hyl ami no Phenyl) [err]- (Prop-1-ynyl)
estra-4.,9-dien-3-one. Stage A : 11- '(,4, n*e_t hyl am no phenyl)

3, 3[], 2- et hanedi yl bis (oxy)] [err] (prrﬁg I-gnyl)estr 9-en 5a,[err]-dio
A §p’| ution containing 38 mnoles of p-di i anm no phenyl magnesi um

bt ofride in
copper browi de / di net hylRisul phi de conpfex in 20 cns of tetrahy(ﬂmofuran _
2.45 g of 3,3-[T, 2- et anedl yl bi's (oxy)] [err], -10a- epoxy-tra-( pr opyl - -+—-.-
-1-ynyl) egtr 9(11) I in sol gg on in tetomydrofuran -anss—ttﬂaen
added. The reaction r_e_.t.s. kept under agitation for 10 -

m nut es[ ang] hydr ol ys (A 0 cnB of aggat urat ed sqglution of arr_rzﬁgk

chl ori de. he whol eMed [and] &Xtracted with ether and organl C
phase is washed with 15 vvat er and dried. The solvents are evaporated
under reduced pressur 11 g of crude product sought are obtained and

chr omat ogr &hed on SIO‘ < e t| on bei ngHcarri ed outCsFtth t he cy®Hohexane /
et hyl acetate m xture,” 6: 40. 1.8 g 20 of the produ};ought [err] and 750

f(

mg of the product I refet hus obtained. [The products]are recristallised
from i sopr&pyl ether la acetate.C Pt . = 210 [epf{CH:@b 5(1'%[err]

-50 -
0] M.-CN—@-— CHa \rf'CHzOH -H
TN ' o/
N _
. o - me (30>~ CH; ~C=C-H -OH
0 w1 O)— CHs ~ OH —C=C-H
0 S 2O CH;, OH ~CHC=C-H
] me-i__ 3O~ CH, OH ~CH-CH=CH,
o me_ 3O~ CH, OH . =CHEN
o (>~ CH, | OH -C=C-H
o ) _ L0~ CH; OH ~C=C-CH,
,f} _
| -0 LG~ CH; OH ~CHC=C-H
%
o L{w<o>- CH, OH ~CHCH=CH,
0 . LO<o- CH, OH ~CHCN
0 L~ CH; - ~C=C-H —oH

o %— CH; -OH ~C=C-H
o ¢ > CHy ~OH —C=C-CH,
o . S C cHy . -oH " —CHpC=CH

" . AL N T T L
PN TR AT DR L oA d




St age B: [err]-hydroxy [err]-dimethyl am no phenyl) [err]-(prop- 1l-ynyl):
.~ estra - 4, 9-dien - 3 -one. [err] of a solution of concentrated

~ hydggchloric acid are added to a sol ut @h containing 1.53 g of the produg
5 . prepared in Stage Ain 60 cnB of met hanol . [ The whole]is agitated
30 minutes at anbient tenperature an®05¥38 cnB of ether are added, then
[err] ef—a—N-aqueous solution of sodiumhydroxide. The reaction nediumi

agitatéd for 15 ni nutRes and decanterd and the or gani c phase RS dr| ed. 10

The sol VENTS ar € eyaporatred under Teduced pressure—att—i—4—g—of—etrude

produc®. are obt ai %ﬂ purified ogysilica, elu _él%gl bei ng Cahl’l ed out with
g

the cycl ohexane / "et acetate m xture (7:3). of the pr oduct sought
are obtained with . = 1500 C [err] = + 138.50 (c = 0.5% [err] 15
Exanpl @ 5 : [err] y [err]- (prQﬂs | -ynyl) [errd—{:l(l,d}ntrirret-lhyl- silyl)

phenyl] estra-4.9-dien-3-one. Stage A
~:[err](4-trimethyl si Iuyl ) pheny1] 3, 3[ 1, 2- et hanedi 9I At -30C under inert

at nospbere there to 20 ¢5 cnB of a 0. Mysol utjon of
4-trimethyl silyl phenyl” magnesi um brom de in tetrahydrofuran, 200 ng of
copper chloride then, drop by drop, the tenperabure being kept at -[err], a
solution of 3.3 g, of”S 3-[1,2-ethanediyl bis (oxy)] 5a, [err]-epoxy '
17a- (pPop- 1- ynyl),l) en [ ereds- ol 25 iee=darr] of ftoptrahydrofuran.
After one hour[the whole] is hydrolysed by neans. of an aqueous sol ution of
aponi um chl oride, exfracted with ether[and]dried and the solvents

Y

D o A
N0 P VAR CH, " OH -C=C-H
| "
o CH, OH -C=C-CH;
oAl . )
0 VAR CH; . - OH ~CH-C=C-H
0 '
o /o> CH; OH -H
m ’
~ i
o VA CH, OH . —CHs
G (& ot o _cmc-t
o Q_@- CHs OH’ | —C=C-CH,
° | Q-@- CHy - OH | -C=C-CFy
o O-@_ ) CH, - OH - ~CH-C=C-H
.° G- T —c=c-H o
o ' T '
. R . CHy OH —C=C-H
0] et
‘: ? . CHy . oH C cecechy




S

-51- are evaporated under reduced pressure. [The residue] is

chromat ographed on silica, elution beingcarried out with the nmethyle

chtoride / acetone m xture (94:6) containing 0.1 %of triethylamn ne.

g;bf t he product sought are 5 i sol at edosmds.purified by . _

recristallisation fromisopropyl ether then fromethyl acetate, M Pt = 2260

C=-60 + 1.60 (c 0.9% eg,r] phenyl] esgya-4,9-di enng}-one. 10. g, 1.7 9

of Redex sul-photi —are—added—eo—a—sel-ut+e SR —68—g—6 he

pr oduct prlered in Staffe Ain 17 cnB of _boiling 900
e

2| cohol . [ Th %ﬁlé]is,
heated to retux for SO”EEEgtes, t he resiﬂais separat@@[and]rinsedghnt 3

]

nmet hyl ene chl ori de and filtrate i s evaporated under 15 reduced
pressure. The residue thus obtained is taken up with nethyl ene
chloride[and]dried and the solvent is driven of f under reduced pressure.
The residue obtained is chromatographed on-silica, elution being carried
out wth the, benzene / dthyl acetate m xfure (85:15) . ..1:217 g of the._
product sought are 20”'9g us obt ai ned, %%Iting at [Sﬁr]. [err] Ec%r§ﬂc4i(c
= 0.9%CHCl 3) In the sa nner, [err]-hydroxy-[err]-(prop-Il-ynyl) [err]-
(3-trinethylsilyl) phenyl] estra-4,9-dien-3-one was

™ |
o] HC-N CH, ~C=C-H -OH
NV :
e _
o 'w-"( CHy ~C=C-CH, ~OH
B) The products of formula: ' o _ U
3 in which R,, Rp, R3 and R, have the following meanings:
:\-_ :_':} - .. Rz R3 R ) R‘

CH, OH ~C=C-H
.CH; OH . ~C=C-CH;
CH; ) OH —CEC'fCFg

CHjy OH _ =CH,CH,

CHy | -C=C-H _ ~OH

CH;. OH ‘ ) —C=C~H

Ry

<>

S<Oo—

SO~

SO~

5“<::>‘_ 'CHs OH —éngcsc;u
g . |
ke e




prepared. [err] + [err] 20 (c = 1%[err] Preparation : 3,3-[1.2- ethaned| yI
bis (oxy)] [err]-(prop-l-ynyl) estr- 9(@1)_ en 5.10-epoxy [err]-ol.
3,3-[1,2-ethanediyl] bis (oxy)] [err]-(prop- ynyl)estra 5(10) 9(11).
[éH‘] ol. Translator's note:*The®®%HWEh "(pro-1-ynyl)" is clearly a

pr|nt for "(nrQn 1-yoyl)" ** The Erench "-ethanadiyl " should read ”
-eBhanedl yI ) -F52 Under agR,t ati on, 207 crrB of Ra 1. 15% soI ution of
et hyF—n i

T3 2 pr opyne

gas nLeviqusly dr| ed orb\xgal ci- um chl gy |de i's bubbl ed |n_égé_c1, hour 30
m'-nu [err]. [The ole]is aIIowedto return 5 to anbi ent
tenperature and agitated again for 1 hour, the bubbling-in bei ng

mai w{ ai ped. Then at 20-25C over half an hour a sol ution cont ai ni ng 30 g of
_3,3-@[hanedlyl bi LHoxy)] estr@5(10) 9(11)-dien 19561 in 120 cnB of
anhy us tetrahydrofuran and one drop of anhydrous triethyl- 10 ani ne
are_added. [The whole]is agitated at anbient tenperature for two hours and
pour ?@» o a m xture afH,distilled @ater, amoni um chl ec&0&HoH] i ce. [ The

whol agitated and extracted

“\ CH; OH ~CH,C=C-H
: -H
\\\“bb}- CH, OH

""\ CHy ~ OH | ~CH:CH,

7"\6@_ CHs ~C=C-H ~OH

"@— CH, \c-c:H,on —H

0/
CH, \G-CH3 ~CH,

CH; }c-cn, | " —CH,

r\
[ < z'-co
O,

CHy OH | . —C=C-H

CH, OH ~C=C-CHj3

R

m—’6§>— CHy . OH —C=C~CF;
o . ' ) )
m-'é@— CHa OH : ~CH,CH;




three tines with ethyl ether. The organi ¢ phase is washed with water, drled

#and concentrated under reduced pressure: ~  The residue is dried under
vacuwn 35.25 g of the product soughp e ﬁrﬁ obtained. N.M R Spectrum [err
ppm 0. 83 H of t methyl at 18 1.85 _
H of themethyt—at——Tt=—"CTferr 20 Hof—the
car bon 11 4 Ra R3H of the-ethylene Betal Stage

B: 3,3-[],2-ethylenedioxy bis (oxy)][err]-(prop-l-ynyl) estr 9(11)-en [err]
10a- epoxy-—4 G )=01 Under agchation and lpsobling-in of nitrogspc=804g of 25
t he produsy MHrepared in Stage A are introduced into 150 cnB of nethyl ene

chloride.  The whole]is cooled to 00 C - 53 - then, all at once,
1. 8[err]wm fl uor oacet ogH; sesqui hydrgte-tar e added t hen, -omder
agitati on\#. 35 [err] of 85% hydrogen peroxide. The reaction mxture is
kept undery agitation and bubbling-in of nitrogen at [err] C for 72 hours.
The 5  w_J Lon solutionghs then pourggd into a mxture cantaining 250 g
of ice an r] of 0.2N sodiumthiosul phate. [The whole]is agitated for a
few nonents then extracted with nethylene chloride. The organic phase is
washed with _ ~C-CH;, '
»<O>— CHy o CHy
o
N O CH, OH | ~C=C-H
.U
ooy
<o)~ CHs OH ~C=C-CH;,
: CH, . - OH : ~C=C-CF3
o> CHy OH | ~CH;CH,
- <o) CH, oH ~CHC=C-H
. .
<o CH, ~ OH =C-H
_ X
O CHy B | ~C=C-CH;
.{:£7'% : 0 | |
7 <O~ CHs ' OH _ —C=C~CF,
? ) R
o > CHy OH _ ~CH~CHs
? = -
e CHy OH ~CHC=C-H
; _
<O~ CH, OH H
7
KO~ CHsy' OH | _ CHs
? o
O~

CHy = ~ -C=C-H OH'




distilled water, dried on sodluntsulphate in the presence of 10 :

... pyridine, then concentrated under reducedy pressure. The residue is dried
-under, reduced pressure. '31.6 g of a product are obtained and :
chromat ogr aphed olitsilsi @dsoeipoasiblee e prépaidythecepoxide80cdPrespbadin SN

product sought is thus obtained. NWR Spectrum][err] ppm 15 - 0.82 gi;;;

H of the nethyp hheletheg3aproducts appearing in 1i8bfAtﬁbowethyl of the

radi cal c C-CH®6:.1 H of the carbon at 11 3.92

H of t-he ketal 20 Exanple 6 : Jerr eth nyl 17a-hydy ox
[err]-(4-di meERamR hw[-k PO 71} o11B-Ga-pyridyl)

: 3, 3-di net hoxy 5a- I7a--ydfoky [err] (4’d|nethylanino- phenyl) [err]- ethynyI
‘estr-9-ene. Uﬁé&ﬁﬁqayél%#SBZLg—g—ef 3, 3-di net hoxy 5a- | Ga- epoxy
*Tr ansl tor s note The i nt ear
"inerte® = "iBeBBE-2-2 fiﬁif %EE%38@@yé}é%ﬁimq-ﬁghﬁ¥§§f§£+Elﬁg§¥¥)Ane 56
cnB of anhydr dr _80 s copper chloride are
m xed. [The ngzéuggﬂgﬂbi éﬁi{ QQQ §ﬁ$nu2 42§2§§#¥;n t enperature then

pl aced |n a bath of |ced‘yater and rop .
: At 207 C, 100 cm” of a solution of 4-chloropyridinyl

magnesium bromide in tetrahydrofuran (0.5 - 0.6 M solution
prepared'from 15 g of #4-chloropyridine and €g of magnesium)
\QD 10 are edded to a solution containing 6.16 g of dimethyl sulphide
/ copper bromide complex in 40 cm3 of tetrahydrofuran.
[The whole] is agitated for 20 minutes at ambient temperature
under inert atmosphers .and over 10 minutes a solution |
| containing 3,7 g of 3,3-[1,2~ethanediyl bis (oxy)] Se
15 10a-epoxj 17a-(prop-l-ynyl) estr-9(11l)-en 17g8-ol is
added. [The wholel is agitated for one hour at ambient
tenperature and poured into a mixture of cold water and
ammonium chloride. The reaction mixture is agitated for
£ | half an hour at arbient temperature and extracted with
20 ether. [The extract] is washed with a saﬁurated solution
of sodium chloride, dried and concentrated to dryness under
reduced pressure. .6 g are obtained of a product which-is
chromatographed on silica,_elufion'being carried out with
the methylene chloride / acetone mixture, 1:1 containing
25 1 per thousand of triethylamine. 3.15 g are thus isolated
of [a]product which is dried under a vacuum of 0.1 mm of"
mercury at about 60° C. The product sought is thus obtained
ap= =52° + 1.5 (c=1% CHC1,). |




5 by drop, [err]of a 0.95 Msolution of (4-dinethylam no- phenyl) -
“imagnesium brom de in tetrahydrofuran are added. [The whole]is then allowed
"to-Thge again to anbient tenperature. To s suspensi on of the copper brom g
©/ dinethyl sul phide conplex (6.159) in'[% rT of anhydrous tetrahydrofuran
are 3 10 added 63 cm of (4-dinethylam nophenyl) nmagnesi um._brom de so
that the tenperature remai ns bel ow 28.50. [The whole]is left for 30 m nute
under agitation then, drop by drop, the solution obtained above is added.

[ The whole]is kept for 18 hours under agitation at anbient tenperature,
poured intSidge B_sallfahyd rootyutizm- (brepsbayopilohlae da-pygriidyedl éscra0
m nut es[ and] extracted with chloroform the organic phase is washed wth
wat er [and]4s@+éiiennd-phe.sol vent is evaporated. The residue is :
chromat ographed _on silica, elution being carried out with the petroleum,
ether / ethyl ateFabehpuxsupd aebient 1§emperatruragupds rpdnemio arsphere

triethylanine_égndi 1.28 of .product are_obtained. This product s
purified adhi TPy LARGHAPEGARIRE st 3i6 iRL, tRe PTBAUGE RFePANELA D BERESHA ,

oS B [ R mepRArR e S B T hrhBeR B BRR e 19 i havea.

4,9-di en-3-0N&1ution containing 200 cm® of ether and 90cm’ of a

saturated solution of sodium acid carbonate is then added.
N [The wholelis égitated for 15 minutes at ambient temperature,
decanted and extracted with ether. The extracts are washed
16 .with é_saturated solution of sodium chloride then dried and
coﬁcéntrated to dryness under reduced pressure. 2.% g are
obtained qf a product which is chromatographed on silica, .
elution being carried out with the methyléne chlcride / acetone
mixture : 6 : #, 1.7 g of productameisoiated and dried under
15 pressure of 0.1 mm of @ercury for 24 hours of which 8 hours
[ére];t 80° C. The product'sodght is thus obtained [a]D =
5 +.30,5%21° (¢ = 1% CHC13) |
In the same manner, 17B-hydroxy, 17a-(prop-1-ynyl)
11-(3-pyridyl) estra 4,9-dien 3-one ([aly= +14° ¢ = CHC1;)
2¢  and 17B-hydroxy 17«(prop-l-ynyl) 11B-(2-pyridyl) estra—4,9-_
- dien 3-ome (laly =-2%c = 1% CHCl;)were prepared..

Example 2 : 17B-hydroxy 11B{Z—(N,N-dimethyl smino)propyll

17a-{prop~-l-ynvl) estra~4,9-dien 3-one.

Stage_A_: 11B=[3-(N,N-dimethylamino) propyll_3,3-[1,2-ethane

25 diyl _bis_(oxy)]_17e-(prop-1-ynyl) estr-9-en Sa_17f-diol.

Over 5 minutes at 0° C, 12.3%% g of dimethyl sulphide
/ copper bromide complex are added to l4l cm3 of 3-(N,N -

dimethylamino) propyl magnesium chloride (0.85 M solution

*Translator's note: The French ngt = "has" is clearly a misprint
for "a" = M"at®, ' :
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0.76 g of the product obtained in Stage Ais mxed with 15 [err] of
. methanol and 1.6[err] of 2N hydrochloric acid. [The 5 ~ mxture]is’

' agi tnated for an hour and a half then pqym%ﬂJ nto a saturated agueous -
sol ution of sodium bi carbonate[and] extracted with chloroform the organli'fij

. phase is dried and the solvent is evaporated. 0.76 g of crude product is
~obtained and chromat c- graphed on silica, elution being carried out with
the 10 petrol eum ether /. .ethyl acetate mxture (1:1) then with the ethyl

ether./ petroleumether mxture (3:1). 0.435 g of expected product is

Terr) Y AgeRared e 12 ¢ 255, R %S?%W%Sﬁt&mww%&%p% age

err]- ot ﬁS%‘fy*?deéﬁ?L%L%%Wfﬁaﬁ?a?ﬁa@nﬁh% ARPESIa RS #45F s 5 i et thoxy

nnytr ous. T8LFaRyaFof Gad ﬁ%@eﬁ% Fo7e it deR o Wopy (3,8 o

T 350 sol it on oF btﬁ??‘fﬁ o e 80547 92,380 ¢ ?fﬁ‘é" HSE f”*?*’??n

30 1§ nut esesitflen( agitak 011?61561 3Q §8Bution in 50 em’ of tetrahydrofuran are
introduced., The reaction mixture is kept under agitation

;5\ for 3 hours at 0° C and poured into a mixture containing

A ]
> 40 g of ammonium chloride and 200 cm3

of iced water.
[The wholelis agitated for 15 minutes at amblent temperaturse
- 10 then extracted with ether. [The extract] is washed with a
| saturated solution of sodium chloride, dried and concentrated
to dryness undef reduced pressure: 4;6_5 of a product
are obtained and chromatographed on silica, elution being
carriad out with a methylene chloride / methanol mixture
15 (8 : 2). 2.55 g of product are isolated.
Loy = -86° £ 1.5%°(c = 1% in chloroform)
o §§§v§_§_i_lzg-hyggoxz_1}@_(}-(N&N-dlmethzlamlnoz propyll 17a

2.& g of.the product prepared in Stage A, 14 cm3 of

methanol and 7 cm” of 2N hydrochloric acid are agitated

20
at ambient temperature for 4 hours under inert atmoépheré.
2C0 cm3 of isopropyl ether and 90-cm5 of a saturated solution
of sodium acid carbonate ére then added. [The wholelis agitated
for half an hour at ambient temperature, decanted and extracted
o5 with ether. [The extractlis washed with a saturated sblution

of sodium chloride and drisd. [Itlis concentrated to dryness

under reduced pressure and 1.8 g of a prdduct are obtained and




-56- of nethane sul phonyl chloride are added and[the whole]is left for 1 " -
. heur-—at -60C under agitation. [It] is then poured into [err] of a saturateg
aquegus sol ution of anmonium chloride, agitated for 10 m nutes [and] '
extracted with nmethylene chloride, the Rzggnic phase is dried, 2.5 cnB of Y
pyridine are added then [the whole]is evaporated to dryness under reduced
pressure at [err]. 75 cnB of tetrahydrofuran are added to the residue
obt ai nedthen [err] of water containing 0.75 g of silver nitrate. [The

whol e] is kept for 18 hours at -30C, then for 10 = 4 hours at anbient
t enper at ur €hromategpanhed iom sidded.crejusion heirgseayriedd oxdudbiich

sol ution of ammonjum chl oride, containing 5 -oé $od£§51cyanide.rg;h _
whol e]i s agthat R eEPL o/ nBeshanol _é?’r’ﬁu tréatted P_hgcﬁ’lfoﬁof _‘hf‘mt
15 “the dui%chiiF coBbasara: aad AREd uf RTSF S Tn 5P SoF Al B
lica el Wi : : - / -
i xt ur e o: DeSUP 8F P PefBlERC o Chdia L BERERLE N 28 b ofr PHAMRELD ©

=+ = 19 chl.or of Stagey pu® 3. 3- hQxyie
o1 o [t S gy il i Staan e 9 gPahenng o),

product obtgidigsh é N3 St aﬂfga{u[-gw,]u-@fimm eR1 6| 8Eh¥2oatd SRR rFI0P gzg-
pyrldlne are m xed. e * m Xt ure I'S COOol e 0 , an err 0
hexachl or oagei¥sey 17a-(prop-l-ynyl) estra 4,9-dien-3-one,

L\
Y Stage_A_:_3,3-ethane-diyl bis(oxy) 11B-[4~(N,N-dimethyl amino

e - ar e 2 . > o W i e e i B T > 2w e > e T U > > s o >y Y > > = ds A Sy D Bty =

- e . e B e o B s e Y Yy iy s s P > > s s . w0 e T own i s > e T e > e =

10 ' a) magnesium derivative of 4-(N,N-dimethylamino ethyloxy)
bromobenzene. '

Drop by drop oéer_AS minutes :a solutioﬁ containing 24 g
of 4~-(N,N-dimethylamino ethyloxy) bromobenzene in 90 cm3
of anhydrous tetrahydrofuran is introdﬁced. The reaction

15  is catalysed by the addition of 0.2 em? of 1,2—di$romoethane.
When the introduction is finished, [the whole]lis agitated
?ﬂj again for 1 hour at 25° C. A 0.7 M solution is thus obtained

and used as it is.

b) condensation.

- 20 The solution prepared above is added to a solution
-confaihing 6.16 g of dimeth&l sulphide / copper bromide
copplex in 20 cm3 of tetrahydrofuran. [The wholelis agitated
for 20 miﬁutes at ambient tempefature and, drop by drop,
over a few minutes, 3.7 g of 3,3[1,2-(ethanediyl bis (oxy)]

25 5e¢, lOa-epoxy l7a-(prop-l-ynyl) estr - 9(11)-en 178-0l in
50 cm’ of tetrahydrofuran are added. [The wholelis then

*Translator's note: The French "(propy-1—yhyl)" is clearly a
a misprint for " (prop-1i-ynyl)".
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and [err] of hydrogen peroxide (200 volumes) are added. After one hour
=-under agitation, [err] of chloroformare added then the agitation is

continued for 18 hours. [The whole) is poured into [err] of a saturated
solution of sodiumthiosul phate, agitatgg for 10 m nutes[and] extracted 5
wi th chloroform the organic phaseis washed wth a saturated agueous
solution of sodiumchloride [and] dried and the solvent is evaporated. 2.8
g of expected product are obtained, [which is] used as it is fof t he

fol | ow h

TS BB LB A 4B R okl
o 1o e Pt 58 TRERE Y ) W‘* %ﬂgdfﬂ@%"hg’a%gﬁ%?%ﬁ fPnlaipigads &
[err]- hydraxyaﬁh&n&uma&hmbeaa@ahmpmcﬁ d4® SRone éd“ﬂh@?% ghgroyﬁ%iel

Under inert gas 29 g of magnesiumturnings and 50 cm o S
t et r ahydr ofis axtarac rédedi thOseheltVar i hatfrd@t) 8s %Q%h’éﬁ”ﬂﬁrtﬁnt e

bei ng kept at 35C - 5C, there is introduced a m xture of 0 g of
4- di Bet hy| smituraraimadpeesase sol uftdion] off éﬂ&muhﬁnﬁloﬁiﬂQDYQﬁQ]Q@ﬁ” A 0.8
M sol ution 20 of expected nmagnesium derivative is thus obtained. b)

addi ti on ofiniled maghextneedtrasati vadedndeduaest tpoessibeg ol8.3 g

3,3-[1, 2- ethane diyl bis
an oil are thus obtalned and chromatographed on alumina

._} .
R [and]eluted with chloroform and 4.5 g of the product sought

are thus obtained.
10 laly = -44% + 1.5° (¢ = 1% CHC1,)

‘Stage B_:_11gla-(N, N-dlmethvlamlno etgzlg§1)_pgggz}l_12§:

hydroxy_17e-(prop-l-ynyl) estra_4,9-dien-3-one.

9.5 cm’ of 2N hydrochloric acid are added to a solution
containing 4.5 g of the product prepared in Stage A in 20 cm3
15 of methanol. The solution is kept under agitation for 2 hours
at ambient temperature .and 260 cm3 of ether and 110 cm5 of
a saturated solution of sodium acid carbonate are addod.
[The wholel is kept under agitation for 15 minutes at ambient
temperature; decanted and extracted with ether. [The extract]
20 is dried and concentrated to.d:yness under reduced pressure.
3.3 g of a product are obtained and chromatographed on silica,
elution being.carriéd out.with the methylene chloride / methanol
mixture (92.5 : 7.5). 1.8 g of amorphous expected product are
thus obtained. |
25 [a]D = + 719 (c=1% ch15)

*Pranslator's note: The French "élui" would appear to be a
misprint for "éluit".




(oxy)] 5a-10a-epoxy estr-9(11)-en 17-one, [err] of anhydrous
-tetrahydrofuran and 0.757 g of copper chloride are nixed. [The 25

m xtwye) is cooled to [err] and , drop by drop, over 1 hour 15 m nutes,
there are added 284 [err] of the solutio éﬁ magnesi um deri vative prepare
above. [The whole]is then agitated for 1 iTutes, poured into a saturated
sol ution of ammoni um -58- chloride [and] extracted wth ethyl acetate
[and] the organic phase is washed with a saturated sol ution of anmonium
chloride then with a saturated solution of sodiumchloride. The organic
phase is dieghrg gvap ‘ M 9s3pee. 46
g of crude™produ AT &

) I on

'..‘ .'.‘ [ . - ‘ .'.' ) 1 A .
bei ng carrk%igygl#?ﬁigIh@seﬁgrml ugsehbe-dneet hyl acetate nmixture (1:1) :
.cont ai ni ng per ousand o frlegﬁylan1ne [an] 17.76 g of expected product - -

ey gun =" — -y - s -y s oy . = o = ——p

obt ai ned are -.agai n chrona- tographed on Silica, elution being carried out
with the pétisol{eug Xl ifafppopt brgnyilt esen B-Bn chni HPBrabol. per thousand

of triethylamne. 6.35 g of expect ed product are again obtained. MPt. =
[err]s5C. The pwmgaﬂué{§§ @@ﬁééﬂﬁ@nFSPﬂﬁﬁQmBies ¢t ﬁldiﬁeéﬂgléaﬁnbo"omﬂng
stage. Stage B : 3,3-[],2-ethane dryl bis (oxy)] [err] -dihydroxy :
[err]-(4- phenyl magnesium bromide in tetrahydrofuran is added to

are obtai n&tagd_#t: Hlfe(43didéthylaminbheHenek _iiablﬁanethanpdaquct

CA a suspension containing 4.1 g of copper bromide / dimethyl

"
o -

’ sulphide complex in 2O-cm3 of tetrahydrofuran. 2.45 g
of 3,5;[1,2-ethanediyl bis (oxy)] 5o, 10a epoxy l7a-(progjlé
1 1-ynyl) estr 9(11) en 17f-ol in solution in tetrahydrofuran
are theg added. The reaction ﬁixture is kept under agitation

3

for 10 minutes[and] hydrolysed with 50 ¢m” of a saturated
solution of ammonium chloride. EThe wholelis decanted [and]
extracted with ether and the organic phase 1is washed with

15 watér and dried. The solvents are evaporated under reduced

pressure and 11 g of crude product sought are obtained and

- - chromatograpned on silica, elution being carried out with
the cyclohéxané / ethyl acetate mixture, 6:40. 1.8 g
20 of the product sought (118) and 750 mg of the product lle
are thus obtained. [The products]are recristallised from
isopropyl ether and etﬁyl acetate.

MEt. = 210° ¢ [aly = -66.5° (1% CHC1,).
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wthere is added to a solution of [err] of phenyllithium (1.5 M, a soluti
of 4.51 g of 20 the product obtained in Stage Ain 45.1 cnB of anhydr
tetrahydrofuran. [The whole]is agitated %Pr 4 hours at anbient tenperature,
poured into a saturated aqueous solutrbé of” anmoni um chl ori de[ and] ext r act ed
with ether, the organic phase is washed with a saturated aqueous sol ution
of sodium chl oride 25 [and] dried andthe solvent is evaporated.. 5.6 g
of crude prgduct .are | ned _and.chr t ogr.aphed. on sjilic uti.on bei ng
carr1 od ouSkake- Lot SL8rbPaReRTL L B3 i 08 Shens ) Tgdn(Hhol

cont ai ni ng41 <4 \d,, of _LEiet Byl ne. 1.16 g of expected product are
AL CIR P St

obt ai ned ardr ene chloride / isopropyl ether

m xture. MPt. = [etr] 5 ferr] = Jerr] [erééﬂég = 0.5% chl orof arm
Stage C : [err]2 amdrokya[eptptpRangfl [candgenr tRYdRPebpREAG Beddt ra
4,9-di en-3-one. Under inert gasL.S g of the product obtained in Stage B are
mi xed i nt o & AAGFd 2 nSPIuEiRB RiOREHINIAE doot 205t 8L 18he PEPEVCEE C and

3 f 2N_hydrochl orig, acid Lt . ].Ih lolis agitahed for 1.
noursat | cPEEPAIRh §b SHESD! Aot AePORR | ot ATVAPS 25 ThPEGHEEYE 0 uti on

of sodium agitated for 30 minutes at ambient temperature and 150

di met hyl am nophenyl) [err]-phenyl estr-9-ene Over 30 m nutes at +250 C . §g >
0

cm’ of ether are added, then 50 cm’ of a N aqueous solution
?:ﬁ of sodium hydroxide. The reaction medium is agitated for
15 minutes and decanted [and] the organic phase is dried.

10 The solvents are evaporated under :educed pressure and l.4 g
of crude product aré obtained and purified on silica, |
elution being carried 6ut with the cyclohexane / ethyl acetate
mixture .(7:3). 0.9%2g of the product sought are obtained
with M. Pt. = 150° ¢ [aly = + 138.5° (¢ = 0.5% CHC1;)

15 Example 5 : 178-hydroxy 17a-(prop-l-ynyl) 11B[(4-trimethyl-
silyl) phenyl] estra-h,Q-dien4§-one.

— e v Sl e e D . —— — = e s p = . —— o = Y s o an e s e b = . Y > - T e ol - SN e G -

At -30° C under inert atmosphere there are added to
20 45 em> of a 0.65 M solution of 4-trimethylsilyl phenyl
magnesium bromide in tetrahydrofuran, 200 mg of copper
chloride fhen, drop by drop, the temperature being kept
at -20° ¢, a soluticn of 3.3 g of 3,3-[1,2-ethanediyl bis
(oxy)] 5a«, lOa-epoxy 17a-(prop-1-ygy1) estr 9(1ll)-en 178-0l
25 in 25.cm5'of tetrahydrofuran. After one hour [the wholel
is hydroiysed by means of an aqueous solution of ammonium

chloride, extracted with ether{and]dried'and the solvents

Tl T T ST TN T S D LT




bi carbonate are added. [The whole]is agitated for 5 m nutes, decanted [ang] ™\
"extracted with ether, the organic phase is washed 15 with a saturated
aquéeus sol ution of sodiumchloride [ardp1dri ed and-the sol vent is _
evaporated. 1.30 g of product are obt.ained and purified by chromatograph
~on silica, elution being carried ogut with the petrfleun1ether et hyl

acet at e nPFeue¥apprated upderreduged: preatnet (Thepreshdueais

crystal lised 20 froqmt he ne%filene chlagride /, iso ropil et her m xture.

MPt. = F§F9P35Qﬁﬂﬁéhﬁi(97:5 . 99chF&Hﬁﬁ?Qﬁbeﬁﬁﬁa X ?ﬁgiﬁ?ﬁU%EP of

S ‘A , 1.18 3 - ' . bi,

e_tsf‘?zs (?’gﬁeé’@%%ryfé%(%if*ﬁﬂ%ﬁ%-%gacsﬁ%n‘ée wigbipe SR reontinipite are

T60: ana 3- 3 RoRs RS, 2C8T0ah B AR AoREE HobenkCRRE | e,
. : | P ' d
1.8 err] 95o8ately dn@0gu Pef d af@f@%@%gm[zsgﬁdwohe%ﬁlf[f?éﬁfﬁ%#ﬂ er

agitation and under 1 nért gas at Jerr for ours. pour ed

into a matHee €ARMAIMIGM dtyl acetatl] f.PtMSP28? @ of sodium

t hi osul phate and 200 g of ice. [The whole]is kept for 30 m nutes under

agitation[am§n=ex60§b§edaﬁqr(dﬁﬁrolg%ecgbuﬁgide containing a trace of

pyridine. Theé organi c phase is washed with ter[and] dried and the sol vent
Stage B_:_17B-hydroxy 17¢-(prop-1-ynyl) 11B[(4-trimethylsilyl)

1c 1.7 g of'Redex sulphonic resin are added to a solution
containing 1.68 g of the product prepafed in Stage A in
17 cm’ of Boiling 90° alcohol. [The wholelis heated to
refux for 30 minutes, the resin is separéted[énd]rinsed with
methylene chloride and the filtraée is evaporated under
15 reduced pressure. The residue thus obtained is taken up with
methylene chloride [andl dried and the solvent is driven off
under reduced pressure. The residue obtained is chromatographed

on'silica,'elution being carried out with the benzene / ethyl

ARY

acetate mixture (85:15). 1.217 g of the product sought are
20 thus obtained, melting at 212° c.
[aly = + 94° (c = 0.9% CHO1,)
' In the same manner, 1ﬂﬁ-hydroxy-17&-(pr0p-l-ynjl)
118 -[(3-trimethylsilyl) phenyl] estra—4,9-dien-3-one-was
prepared.
25 [x1 5=+ 52.5° % 2° (e = 1% cHOly). |
Preparation : 3,3-[1,2-ethanediyl bis (oxy)] 17a-(prop-l-ynyl)
estr- 9(11)-en 5,10-epoxy 17B-ol. ' |

5(10)_9(11) - _dien__17g-ol.

K tor! o ¥ 3 . .
g??ﬁglﬁorr"?pggtfi.gﬁel Tench "(pro~1-ynyl)" is clearly a mis-
** The French "- thanggi

yli." should read "eéthangdiyl..".




is evaporated. 11.4 g of expected product are obtained, 10 [ whi ch is]used
= as it is for the follow ng stage. Exanple 8 : || B-(4-di met hyl am nophenyl)
-[erx]-hydroxy 23-methyl (17a) 19.21-dingrchol a-4.9.23-trier.-20-yn-3-one.
Stage A :3,3-[1, 2-ethane diyl bis (oxyﬁﬁ%étT](4:dinethylanino- phenyl)
23-methyl (17a) 19, 21-di norchol a-9, 23-di en-20-yn 5a- 15 [err]-diol.
Under inert gas 4.5 ¢ of'potassiunlter%-butylate are mxed with [err] of
anhydr ous t et r imdgénofagitaticihe 20%teme] of sachollB¥ solut@Gnand pdhy]l magnesium
2-methyl 1-buten 3-yne are added. [The whole]is agitated for 15 m nutes at
-10C, 20 bromdde drertetfrahydrefuransakret covleld £&H of o [aiddysopgheai ned
in Stage A of Exanple 7 in 45 [err] of anhydrous tetrahydrofuran is
added. [ TheB#BoPEFEVS oagliyatdriedrosOc aladuas chl oriteo i® tthevbIed i#nhfors at

O [to] +[ei:L. Itb is poured intg 500 _cnB of aeéqturated aqueous sol ution
of anmoni ut BARS: PR miavfe 3t OexGralThe whod ediisylaldased et anefurhe

orgami ¢ phase i s.washed -61- with_a saturated aqueous sol ution of sodium
P de, BPi BPLRATe

chiori de, &Pi 8&®: §E@%ﬁ%§?¥% %P?n%S§PatS@56&}%ﬁ fande xpRct e
product o168 8h0sd olied malfbalnedle BAEHISE, AT S S dr R eb e
on silica afl #bhf"a solution containing 30 g of 3,3-[1,2-ethanediyl
bis (oxy)] estra 5(10} 9(11)-dien 17-onme in 120 cm’ of
\;ﬁ anhydrous tetrahydrofuran and one drop of anhydrous triethyl-
10 amine are added. Prhe whole]is agitated at ambient temperature
for two hou:s and poured into a mixture of distilled water,
ammonium chloride and ice. [The whole] is agitated and extracted

three times with ethyl ether. The organic phase is washed .

with watsr, dried and concentrated under reduced pressure.

A .

15 'The residue is dried under vacuum., 35.25 g of the product
sought are obtained.

N.M.R. Spectrum CDCl5 Ppm

- 0.83% . ' ~H of the methyl at 18
:'€‘ 1.85 S H of the methyl at c= C CH,
20 5.65 . _ H of the carbon at 11
4 " H of the ethylene katél

Stage B_:_3,3-[1,2-ethylénedioxy bis_(oxy)l 17a-(prop-l-vnyl)

estr_9(11)-en 5, lOa-epoxy 178-ol

Under agitation and bubbling-in of nitrogen, 30 g of
25 the product prepared in Stage A are introduced into 150
i cm3 of methylene chloride. [The wholelis cooled to 0° C
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*. containing 1 per thousand of triethylamine, then recrystallised frometh

bei ng carried out with the nethylene chloride / ethyl acetate mixture (9:Ly

acetdte~ nelting at [err] C. Stage 3 . [err]-(4-dinethyl am nophenyl)
[err]-hydroxy 23-nmethyl 10 (1 7a) 19,_2]551i_nor.chol ado9

23-trien-20-yn-3-one. Under inert gas 5°d of the product obtained in Stage
A are mxed with [err] of nmethanol and [err] of 2N hydrochloric acid. [The
m xture]is agitated for 15 nminutes at [err] C, [err] of nethylene chloride

are added éhen 15. 300 [err], of a ®. 23 Nlaau ous sol ution of sodium
bi car bonat BR€Rs ¢ 811188 s ke BagPt ah ey Fﬁﬂ?@%@‘iﬂnq Sepqpkhgdrate

d d_w ‘hyl hl orj di d j ' hed with

hater . dr | SHE aAEY BB Bre SRS HryFLESE 10K 43P EPLd@ o NEb SABTERhC ar o
bt ai ned - t . . Lk Lut i bej | ed t
OPL e SRGGRLAHT. Mo ok mAh RN ) BB b L S0 o0 o

recrystal IAﬁ&tbgﬁbgggklﬁﬂggfbgdﬁtoltag%défs?prep)fl ro% %o‘%é).i %g}?é expect ed

product are obtaine err] [err] +

chl g of oreac tioRZ2soEueiBNe i% ‘tHH Mpédrdl TehRY! 8MMIGRRER ldod i 1 1AL hoxy
23-methyl (17a) 19.21- dinorchola ;4.9,23-trien-20-
250 g of ice and 500 cm” of 0.2N sodium thiosulphate. [The
wholelis agitated for a few moments then extracted with
.b\; methylene chloride. The organic phase is washed with
distilled watér,-dried on sodium sulphate in the presence of
10 pyridine, then concentrated under reduced pressure. The
residue is dried under reduced préssure; 31.6 g of a ppoduct
are obtained and chromatographedion silica, eluant: benzene /

ethyl acetate, 90:10 « The product sought is thus obtainéd.

NMR Spectrum CDC_15 Ppm

15 0.82 | H of the methyl at 18
1.8% o _'. _ d o: the methyl of the radical
Y ' - ¢ =0 -0 .
< 6.1 : : -H of the carbon at 11
3.92 . . H of the ketal

20 Example 6 : 12§-ethxnxllea-hxdroxz'11ﬁ—(a—digethxlam;nophenxl2

estra &,9-dien 3-one.
Stage_A 5'31§-dimethoxy S5a-17a-hydroxy l1l1f-(4-dimethylamino-

.Ehgsxll;lZE:sichznzl estr-9-ene.

Under in&rt gas 2.8 g of 3,3-dimethoxy 5a- lOa~epoxy

*Translator's note: The French "interte" is clearly a misprint
for "inerte" = "inert", - :
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“ mxed into 90 cn8 of anhydrous tetrahydrofuran. The suspension is cooled t
- -[ent} Cthen, drop by drop, [err] of 2-nmethyl 1-buten-3-yne are added.
[ The whole]is agitated for 15 mnutes a 4-1OCr t hen, over 15 minutes, 4.5

yn-3-one. Under inert gas 4.5 g'of potassiumtert-butylate 5 : are_-._/ffg5\

-of the product obtained 10 in Stagé A of Exanple 7.in 45 cnB of
anhydrous tetrahydrofuran are added. [The whole] is agitated for 30 m nutes
at -10C, then for 4 hours at [err]. 7.5 cnB of nethyl iodide are then
added then[the whole]is kept for 30 m nutes under 15 agitation in an

ice bath. 1PBeethynylk 1Zethipdrowitr 66 tirtOg 1300 e1dl 56 ml OF hyahgaiiowd ¢
acid. rThe whole] is agitated for 30 m nutes at anbi ent tenperature [and]
extract ed ®etiradydnofurdmt afdn8d higeofr gahiydmhes & oppanstRlonitle are
saturat ed aqueous sol ution 20 of sodi um bi carbonate, then with a

sat ur at ed Bd¥edus Fhaimiortwrekbsi agithtedi dor 5 timithes ealt aadbiketsol vent
is evaporated. The residue is chromatographed on silica, elution being

carri ed ouPeRPERatMEenditgn ankacedoinga pashhwl deaditwater-gad, drop
5 by drop, 33 cm? of a 0.95 M solution of (4-dimethylamino-
phenyl) magnesium bromide in tetrahydrofuran are added.
[The wh.ole] is then allowed torise eggin to ambient temperature.
{; To a suspedsion of the coprer bromide / dimethyl sulphide

3

complex (6.15g) in 30cm” of anhydrous tetrahydrofuran are

16 added 53 em’ of (u-dimethylamincphenyi) magnesium bromide

| so that the temperature remains below 28.5°. [The wholel is
left for 30 minutes under agitation then, drop by drop, the
solution obtained above is édded. [The wholelis kept for
18 hours under agitation at ambient temperature, poured inﬁo

15 a saturated solution of ammonium chloride, agitated for 10
minutes[énd]extrécted with chloroform, the organic phase.is
washed with water[and] dried and the solvent is evaporated.
The residue is chromatographéd on silica, elution being"
carried out with the petroleum ether / ethyl acetate mixture

20 (1:1) containing 0.5 per thousand of.triethylaminelhndll.?B g
of product are obtained} This product is purified again by
chromatography on silica, elution being carrisd out with the

same mixture, and 0.84 g of expected product is obtained.
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m xture.(95:5). 2.7 g of expected product are obtained and recrystallised .
“ from nmethanol. MPt. =105C. Exanple 10 : 21-chloro 17 [err]-hydroxy

[ er k]J{ 4- di net hyl - ami nophenyl) (17a) 19-nor pregna-4.9-di en-20-yn 3-one.
Stage A : 21-chloro 3,3[l,2-ethane diylggis (oxy)]
[err]4S-di met hylam nophenyl ) (17a)-nor pregn-9e 9-en 20-yn 5a-[err]- diol.
Preparation of the lithiumderivative Under inert gas 77.5 cn8 of a IM
solution of 10 butyllithiumin hexane are mxed with [err] of anhydrous
ethyl ether. [The mixure] is cooled to [err] C and, over 45 m nutes,

SGlut! on o6 kg In o I7ecotararlyiosna-b it cnlihous f%mmﬁmgl’s

al | oned t ogk@irgl dfgﬁj;_gggdensatlon The m xture obtai ned above is
cooled to Urrcrﬂﬁégﬁ TTandTaguedTto it, drop by drop, over thirty ninutes

in 70 one of t BBk t&i e étrﬁg ia?%%d;& SRES o 1 BLFoR NetBs al
s por ca £Poky: o P %é% haicand & A o diuRenftneehor LAY e]
decanf ed [g0l+GHead %i”éé@e&'ﬁf&“ 5H%hour and a half then poured into
a saturated aqueous solution of sodium bicarbonate [and] extracted
with chloroform, the organic phase is dried and the solvent is
evaporated. 0.76 g of crude product is obtained and chromatc-
graphed on silica, élution.being carried out with the
10 petroleum ether / ethyl acetate mixture (1l:1) then with thé
éthyllefher / petroleum ethef ﬁixture (3:15. 0.4%5 g of
expected product is obtained, which is crystallised from
isopropyl éther.
M.Pt. = 142°
15 Laly= + 235.5° + 4.5% (¢ = 0.45% chloroform)
~ The starting product of Stage A was prépared as follows:
Stage a.: 3,3~-dimethoxy l7a-hydroxy 17B-ethyny1 estra 5(10)
9 (ll)diene. _
A mixture of 16.8 g of 3,3-dimethoxy 17B—hydroxy 173—
20 -ethynyl estra 5 (10) 9 (11) diene, 175 cm’ of anhydrous
tetréhydrofuran[and]u.35 g of lithium bromide is agitated for
5 minutes at ambient temperature then cooled to - 60° C and
37 cm3 of a 1.35M solution of butyllithium in hexane are added.

Erhe whole]lis left for 30 minutes under agitation then 3.9 c-m3




64 chloride, the organic phase is washed-with water [and] dried and the

« Selvent is evaporated. 8.5 g of crude product are obtained (MPt. = [err])
'and\/ntroduced into 42.5 cm of diisopropyl oxide. [The whole]is 5 \Rp)/
-agitated for thirty nlnutes[and]separat and 6.38 g of expected product

are obtained. MPt. = 2300 C. The: pro Tcan be purified by
chromat ography on silica, elution being carried out with the benzene /
et hyl acetate m xture (7:3) containing 1 per thousand 10 of

triethylang fe:?%xfsaogsﬁgipﬁbﬂil%hiﬁﬁd@ A laddbd LAY [ERE GROZE 98 et

t he add|t|on 0 a crtystalline produ tarne

nel ting at chernl h@ux{ ot |s6d®ré] uhidb® Blitatiokd chtelod Oﬁﬁ@n gouredStﬁ‘ﬁ:Q)
B : 21-chloro [err]-hydroxy [err] dinmethylam nophenyl) [err] nor

" pregna- 4, 9sdoeem50mn B-Murabear aguebhsgem&ﬁ&rg of ddifoRiedushloidiened
in the previous stage and [err] of 95% ethanol are mxed. [err] of 2N

hydr ochl or agisaiteédarfomdizdrifuf®s lanfl kxtwaciteld ivel Hpinetkyléne ohdolrddre,
[and] 300 cm of nethylene chloride are added# hen [err] of a 0.25 M
aquegus sokbei organisodihaséi tardohads. L. Phenmthsifepyridioeenare addefl then
extractedlmgghwggf;Ifzm;éigggéggd to dryness under reduced pressure at
0° C._ 75 cm of tetrahydrofuran are added to the residus
obtained, then 12.5 cm’ of water containing C.75 g of silver
nitrate. [The wholel is kept for 18 hours at -30° C, then for
1C 4 hours at ambient temperaturs. [It]lis poured into 500 cm?
of a half-saturated aqueous solution of ammonium chloride,
"containing 5 g of sodiun cyanide;_[The wholel is agitated for
30 minutes at 20° C, extracted w{fh chloroform, washed with a
saturatad aqueous solution of sodium chloride[andldried and
15 the solvent is evaporated. [The residue) is ehromatographed
on silica, elution being.carried out with the petroleum ether
/ ethyl acetate mixture(9$1). 3 g of expected product are
obtained. _
M. Pt.~s 150° C
20 Laly =+ 125° * 2.5° (¢ = 1% chloroform)
Stage b : 3,3-dimethoxy 5a-l0Oa-epoxy 17B-ethyny1 17a-hydroxy
estr-9(1l)-ene. _
2.6 g of the product obtained in Stage a, 12 cm3 of
methylene chloride and one drop of pyridine are mixed. [The

25 mixture] is cooled to 0° c, end 0.12 cm3 of hexachloroacetone

and 0.65 cm? of hydrogen peroxide (200 volumes) are added.




_the organic phase is washed with water [and] dried-and 25 the solvent .

*is evaporated. 6 g of crude product are *Translator's note" The French/” -
"dmis’ woul d appear to be a misprint for [err]. -65- obtained and

- chromat ographed on silica, elution being Qagxied out with the benzene / -

" ethyl acetate m xture (7:3). 3.95 g of 2 pected product are obtained an
crystallised fromethyl acetate. 5 MPt =[err]. = +[err] - 2 (¢c = 1%
chlorofornm. Exanple 11 : 21-chloro [err]-hydroxy [err]-(4'-dinethyl-
am nophenyl) (17a) 19-nor Pregna 4,9-dien-20—yn-§- one N-oxide. 10
Under inemfigas dn@ Nogtk LhGeR' agitataRimi NEsl éf” ExaphotBroh Hreed into
24 cnB of nethylene chloride. [The nixturb?ﬁ?s cooled to O Etg?+ﬁgrr] and a
m xture ofadiieésk thet tkéaspionenenbaszeichiinved afoB5YB hBukelrlmale
met hyl ene chl oti de is added. 15 [ The whole] is agitated for one hour at O
[to] Y+[emilol®@] i®wewredt bntio0120Ncsw] wifl en sdtwrdted sblasibphate [ and]

extracted with nmethylene chloride, the organic phase is washed with a

sat ur at ed S&fiamm sthipsilphate, agitated for 10 minutes [and) extracted

5 with chloroform, the organic phase is washed with a saturatad

agueous solution of sodium chloride [and] dried and the solvent
is evaporated. 2.8 g of expectzd ?roduct are obtained,

s ihh;ch_is]used as it is for ths following stage. (The product

contains a small proportion of -B epoxide).

1C Example 7 : 17@8-hydrexy 17a-phenyl 118(4-dimethylaminophenyl) |

estra 4,9-disn-3%-one.

diyl bis goxy)J_;lﬁ-dimethy;amingz

Stage A_:_3,3-[1,2-ethane

phenyl) estr-9-ene Sa-hydroxy 17-one.

a) preparation of_ the mggggggum derivative.

15 : - Under inert gas 29 g of magnesium turnings and 50
cm3 of anhydrous tetrahydrofuran'are ﬁixéd. Over two and a
half houfs, the tempefature being kept at 35° ¢ ha 5° C, there is:
introduced a mixture of 200 g of 4-dimethylamino bromo benzene |
in 950 cm? “of anhydrous tetrahydrofuran. A 0.8 M solution

20 of.expected magnesium derivétive,is thus obtained.

b) addition of_ the magnesium derivative.

Under inert gas 25 g of 3,3-[1,2-ethane diyl bis
(oxy)] 5a-10c-epoxy estr-9(1l)-en 17—one; 500 cm? of anhydroﬁs
tetrahydrofuran and 0.757 g df copper chloride are mixed. [The
25 mixture] is cooled té 0°[to] +5° ¢ and , drop by drbp, over 1
hour 15 minutes, the:e'are added 284 cm3 of the solution of
magnesium derivative prepared above. [The whole]is then agitated

for 15 minutes, poured into a saturated solution of ammonium

e S S S L ntee, M e el e aree ot egme e o e e oL ey . s e -
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of sodi um bi carbonate then with water [and]dried and 20 t he sol vent is-,
. evaporated. 1.3 g of crude product are obtained. This product is purififed
by ¢hroma- tography on silica, elution being carried out with the nethyl
chloride / methanol mixture (7:3). 1.15 ggof expected product are obtain
25 [err] = +47.5[err] (c = 0.7 chloroform. D -66- Exanple 12 :
21-chloro [err]-enoxy [err]-hydroxy [err]- (4-dinethylam nophenyl) (17a)
19-nor pregn-4-én-20- yn-3-one N-oxide. 1.18 g of product obtained in

" Exanple 10 are 5 - di ssolved in 23.6 cnB of nethylene chloride, [the

ORI RCCT o U T RS T R )
0 ! S 28 ALl B2 9T Al R0 aperon B Bhelelln emors
o okt St e POUE il oLk S S0k onu hpdemel o
W th a satdpadeit ashieesSisolpie@N and evaporated to dryness under reduced
5 pressure. 46 g of crude product are obtained and chronato-
graphed on silica, elution being carried out with the
| petroieuh ether / ethyl acetate mixture (1l:1) containing
‘?T 1 §er thousand of triethylamine [andl 17.76 g of expected product are
cbtained. M. Pt. = 178° C. |
10 The impure fractions of product obtained are again chroma-
tograpted on silica, elution being carried put with the
petroleum ether / acetone mixture (8:2) containing 1 per
thousand of triethylamine. 6.35 g of expected product are again
obttained. M.Ft. = 1‘?60 C. The product thus obtained is used

15 as it is for the following stage.

Stage B_:_3,3-[1,2-ethane_diyl bis_(oxy)] 5a,17B-dihydroxy 118—(4-

dimethylaﬁinonhengl) 17¢-phenyl estr-9-ene.
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Over 30 minutes at +25° C there is added to a solution of
33.5cm3 of phenyllithium (1.5 M), a solution of 4,51 g of

5 of anhydrous

20. the precduct obtained in Stage A in 45.1 cm
tetrahydrofuran. [The wholelis agitated fof 4 hours at ambient
temperature, poured into a saturated aqueous solution of
ammonium chloride [and) extracted with ether, the organic phase
is washed with a saturated aqueous solution of sodium chloride

25 [andl dried éndtme solvent is: evaporated.. 5.6 g of crude product

are obtained and chromatographed on silica, elution being

darried out with the methylene chloride / acetone mixture




15 of sodi um bi carbonate then with water, dried and evaporated to

sdryness. 1.14 g of crude product are obtained. MPt. = [err]. The product==
is purified by chromatography on silica, elution being carried out mﬁth-t(%%é)
- met hyl ene 20 chloride / methanol mxture (8:2) and 1 g of expected
product is obtained. MFt. = 2700 C. $#9]== +[err] (c = 0.5%chl oroforn.
Exanple 13 : 21-chloro 9a-10a-epoxy [err]-hydroxy _
[err] (4-dimethyl am nophenyl) (17a) 19-nor Pregn-4- 25 -en-20-yn- 3- one.
Under inert gas 0.63 g of the product obtained - - 67 - in Exanple 12 is
m xed Wtkﬁ‘jﬁf]ceﬁtéﬁgipg e Crdhdali 4f! eheoxhphaaanene 1 adqled,
[the whole] 1S agitate r 45 mnutes at anbi ent tenhperature, poured into

wat er andj d@“éiﬁé@@e&ﬁ?boHﬁEQYEQ@edHﬂéﬂﬂQE,aﬁd crysthil® s@a0a%dn RIS

€ i S
washed with water [and] dried and the solvent is evaporated. 0.9 g of
product i smettiylerwe enlloehdenyt dgopivagyore théi caixelivki,on being carried
out with the petroleug1ether /| ethyl acetate m xture (1:1). The product
t hus obt athé&®t.10= 240°i6@ recrystallised froma nethyl ene chloride /

> [a]D = +53° I 2,50 (¢ = 0.5% chloroform)

Stage C_:_17B-hydroxy 172-phenyl 11@-{4-dimethylaminophenyl)
Under inert gassl.S g of the product obtained'in Stage B
_ are mixed into 45 cm5 of methanol. [The mixturelis cooled to
10 0 [tal +5° C and 3 cm® of 2N hydrochloric acid are introduced.
[The wholel is agitated for 1 hour'at 0° [to] +5° ¢, then 90 cm?
‘of ether and 90 cm” of a 0.25 M aqueous solutidn of sodium
bicarbonaﬁe are-added. [The wholel is agitated for 5 minutes,
decanted [and] extracted with ether, the organic phase is washed
15  with a saturated aqueous solution of sodium chloride [and] dried
- and -the solvent is evaporated. 1.50.5 of product are obtained
and purified by chromatography on silica, elution being
carried out with-the petroleum ether / ethyl acetatz mixture
(1:1). 0.93 g of expected product is obtained and crystalised
20 from the methylene chloride / isopropyl ether mixture.
M.Pt. = 226° ¢ B
Ea]D = +151.5° (¢ = 0.4% chloroform).
The starting product of Stage A was prepared_as follows.
11.18 g of 3,3-[1,2-ethane diyl bis (oxy)] estr-S (10)
25 9 (11) dien-17-one and 56 cm5 of methyléne chloride are mixed,
‘two drops of-pyridiﬁe are added, [the wholel is cooled to 0° C
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== [err]. [err]= +[err](c = 0.8%chloroform Exanple 14 : [err]-hydroxy

| sopropyl ether m xture and 0.346 g of expect ed product is obtained. MPt.

|| - (4~ di met hyl ami nophenyl) 15 21-phenyl (17a) 19-nor-pregna-4
9-di en-2C-yn-3-one. Stage A : 21-phenyl 3 3.-[1|,2-ethane dill bis (oxy\.!
[err] - (4-dinethyl ani nophenyl) [err]- -d droxy [err] Under inert gas 4.17
g of potassiumtert-butylate 20 are m xed into 83 cnB8 of anhydrous
tetrahydrofuran. [The mixture is agitated for 5 m nutes then cooled to -10
C and, drop by drop, z4.5 cnB of phenyl acetyl ene are added. The, suspension
i s agit at @ oft« 3 RMAUOLs hexafluprpaegtangpsasquibydrates ARR i batpeduged,
4.17 g of product obt & ned i t age A of Exanpl.e 7 -68- i n=41 cnB of
anhydr ous ?%?Paﬁyﬁrﬁ?hr iasaéiﬁﬁg?oﬁﬁntHErQ%gdeaFFea@HFdeug¥ %nw?ﬂge]
tenperaturg_i ought to J.errl]., then after 1 hour the m xtuwe Js.poused
into a satt’ a?%ggs}}gaﬁiror?%‘f%aa i c“?g?f'dé?ef‘lth‘ga\ﬂw@l)%e]tg5 ¢ fgri %9
extract ed wy et 1.N€ QI fn D) LS ' ' i 3
sat ur at ed %%g?)hsqgo l],l%l d‘rtll%é"?%sry(%'u%a?:%r%r?\é\gigggfed%g’# %gg'r&%?gt%% to

dryress angle 49 /5 9mM05oR 24 b o &P dh "erl1 8801 pHERER LAY 3R E B Sidésa
fThe whole]is kept for 30 minutes under agitation then extracted
with methylene chloride containing a trace of pyridine. The
.organic phase is washed with water [andl dried and the golvant
is evaporated. 1l.4 g of expected prodﬁct are obtained,

10 [which islused as it is for the following stage.

Example 8 : 11p-(4-dimethylaminophenyl) 17B-hydroxy 23-methyl

(17a) 19,g;—dinorchola-a;9Lg3-trign-20-yne§-one.

15  17B-diol.

Under inert gas 4.5 g of potassium fert-butylate are
mixed with €0 cm5 of anhydrous tetrahydrofuran. [The mixture]
is cooled to -10° C and 10.61 cm5 of” 2-methyl l-buten 3%-yne
are added. '[The whole] is agitated for 15 minutes at -10° C,

20  then, over 15 minutes, a solutién.of 4,5 g of product obtained
in Stage A of Example 7.in 45'cm3 of anhydrous tétrahydrofuran :
is added. [The wholelis agitated for 30 minutes at - 16° ¢

then for & hours at O [to] +5° C. [It]is poured into 500 cm’

of a saturated aqueous solution of ammonium chloride [and]

25 extracted with éthyl acetaté[and]the organic phase is washed




elution being carried out with the nethyl ene chloride 10 .| acetone

#:m xture (95:5). 3.71 g of expected product are obtained. MPt. = [err]
[ernd= -[err] (c = 1%chlorofornm). Stage B:[err]-hyroxy

[err]-(4-dinmethyl am nophenyl) 21-pheny|%¥Frr])

19- nor - pr egna- 4, 9-di en- 20-yn- 3-one. 15 T 3.49 g of product obtained
as described in the. previous stage are dissolved in [err] of nethanol,
then [err] of 2N hydrochloric acid are added. After thirty m nutes under

‘agitation, e whole]lis poured into a m xture of 180 cnB of ethyl ether
and 90 cnﬂwég as “§a§4§5ﬁ@%ﬁﬁ%ﬁi%mlBFIQBdP&mﬂﬁ@%ﬁqxﬁﬂ&in?Qhe whol €]

o2 el b o FO AR BB SR Bl |1
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chronat ographytotssifbirc$he hextt9part! W dhdadyrwbasissd out with the
nmet hyl ene chloride / acetone m xture (95:5)." 2.13 g of expected product are

°Ef % _ngd ﬁ; terreeysirakll poaur ¥ (10 d sPenBYEraphed dre'diad £ réictTon’
chl oroform. : ‘
being carried out with the methylene chloride / ethyl acetate

mixture (9:1) containing 1 per thousand of triethylamine,
then recrystallised from ethyl acetate, melting at 215° c.
Stage_B_:_11B-(4-dimethylaminophenyl) 17B-hydroxy 23-methyl

10 (17a)_19,21-dinorchola #4,9,23-trien-20-yn-3-one.

Undep inert gas 5 g of the-product obtained in Stage A
are mixed with 300 cm’ of methanol and 10 cm’ of 2N
hydrochloric acid. [The mixture] is agitated for 15 minutes
at 20° C, 300 cm’. of methylene chloride are added then

15 300 cm3 of a 0.25 M aqueous solutioh of sodium bicarbongte.
After 10 minutes undef-agitation,[the wholelis decanted
[and] extracted with methylene chloride [and] the organic phase
is washed with water, dried and evaporated to drynesé.
4.5 g of crude expected product are obtainsd and chroma-.

20 tographed on silica, elution being carried out with the
petroleum ether / ethyl acetate mixture (1l:1). After
recrystallisation of the product from diisopropyl oxide,:

2.01 g of expected product are obtained.

M.Pt = 185° C |
+88.5° £ 1,5° (¢ = 1% chloroform).

25 [alp




. Exanple 15 : [err]- hydroxy [err]-(4- dlnethylan1nophenyl) 17a-
propa-1, 2-di enyl) estra-4, 9-di en- 3- one. Stage A :
er k]~ (4- di et hyl ami nophenyl) 3,3-[1, 2-ethane diyl bis (oxy)]
err]-(propa-1, 2-dienyl)estr -9-en-5a- Q&ar] di ol and
[ err(4-di methyl am nophenyl) 3, 3- [1, 7 et hane diyl bis (oxy)]
[err]-(prop-2-ynyl)estr -9-en- [err]-[err]-diol- Preparation of the lithi
derivative. Into 50 cm of anhydrous tetrahydrofuran at to] +5 Cis '
bubbl ed Al'l ene unt|I absorbtlon of 2,1 9. 15 [ The whole] is cooled to
-[err] and, oveExdm 118 ime Gty lamioophenyly)i SAPORERIONY |
I n hexane are added The ' ' .m es at
-70C. Condensat2Zmmethyl x) 13 - A _THi R
obt ai ned above is added, at -70C over 25 nlnutes a solutlon of 3. 5 of the
product obtalnéﬂl+§—$£5ge A of Exanple 7 in 35 an of anhydrous ’

t et rahydr of ur an. WnoLg |% 5%?'; gdédogf #{‘fugt tehfl %}% pour ed

slowy into a ch|II que on o Ium

5
:
[
[

chiorige. [The V@é":&ixé& %%a%e@m@ Gty %}mdréxbg 86 820hgapbIRGars Washed

The suspension is cooled to -10° ¢ then, drop by
drop, 10.61-cm3 of 2-methyl l-buten-3-yne are added.
[The wholelis égitated for 15 minutes at -10° C,
then, over 15 minufes, 4.5 g of the product obtained

10 in Stage A of Example 7 in'45 cm3 of anhydrous
tetrahydrofuran are added¢_[Tﬁe whole) is agitated
for 30 minutes at -10° C, then for &4 hours at
0°[ta)+5° C. 7.5 cm’ of methyl iodide are then
added.thenlfhe whole) is kept for %0 minutes under

15 agitation in an ice bath. The mixture is then poured
into 500 cm3 of 0.1 N hydrochloric acid. [The whole]
is agitated for 30 minutes at ambient temperature
[andl extracted with ethyl acetate [and]l the organic
phase is washed with a saturatsd aqueous solution

20 of sodium bicarbonéte, then with a saturated aqueous
solution of sodium chloride.

[Itlis dried and fhe solvent is evaporated. The

residue is chromatographed on silica, elution being

.carried out with the methylene chloride / ethyl acetate
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.. evaporated. 3.4 g of product ar'e obtained and chromat ographed on silic

with a saturated solution of sodiumchloride[and] dried and the solvent is. .

el ui,on being carried out with the petroleumether / ethyl acetate 5 /
m xture (1:1) containing one per thousand_ of triethylamne. There are
isolated: a) 1..73 g of [err]-(propa-|,2-¥enyl) isoner MPt. = [err]
-[err] (C=0O7%chloroform; b) 1.5 g of |7a(prop-2-ynyl) isoner 10
MPt. =Jerr] [err] = -15[err] (C = 0.9%chloroform). D Stage B :
[err]-hydroxy [err] (4-di nmet ham nophenyl) |7a- (propa-1, 2-dienyl)
estra-4, 9-di efridtii® . (48le3) | nepl 20@s of. ékpectad @rdm&eaai-e%stamnleh
| soner obtained in Stage A, [err] of 95% et hanol 15 and 3.5 cnB8 of 2N
“hydrochl ori c aeidd rscerye teelli s¢Therohxhetbbn®lagi MRl a:1@%® €.for one
hour,- 50 [ err] of nethylene chloride are addedthen [err] of a 0.25 M

~sol ution of sEdiawpls 30 bonal echlbeowhl E-hyddwoantlekB (exd inetbylwi t h

nmet hyl ene chl ori de, washed 20 mnth wat er [and] dried and the solvent S
evapor at ed. 128i ) ; ; 1 0rn Pa SN : 2 20 ‘ !

nmet hyl ene chlgride with heatlng Ehls are added err] és- 9Eropyl

et her ?and th§ﬁﬂ&§4ﬂ_44§}zﬁ§iﬁﬁﬁa§£5 ind-Bébane, Likghdbls 00X¥)af expected

o T

Prevaration of the lithium derivative

Under inert gas 77.5 cm3 of a 1M solution of
10 butyllithium in hexane are mixed with 310 cm? of
anhydrous éthyl ether. [The mixure) is cooled to
0 [ta) +5° C and, over 45 minutés, a solution of 7 cm?
of trichlorethylene in 28 cm’ of anhydrous ethyl
ether is added. [The wholelis agitated for 1 hour,
15 the temperature being allowed to return to 20° ¢.

Condensation.

The mixture obtained above is ccoled to 0 ftol +5° ¢
and added to it, drop by drop, over thirty minutes,
_ is a solution of 7 g of the product obtained in Stage A
20 = of Example 7 in 70 cm5 of tetrahydrofuran. [The'whole]
is agitated for thirty minutes at 0 [tol +5° C then the
temperature is allowed to return to 20° C, [the wholel
is poured slowly into a saturated aqueous solution of

ammonium chloride, decanted [and] extracted with methylené
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| isopropyl ether mixture. Finally 1.11 g of expected product are obtained. . -

MPt. =Jerr]. =~ -71- Jerr]= +[err] (C = 0.8%chloroforn. Exanple 16 : .
[ ent} - hydroxy[ err] - (4-di net hyl am nophenyl) 17a-(prop-2-ynyl) (7=
estra-4,9-dien-3-one. 0.94 g of [err]-(prop-2-ynyl) isonmer obtained in
Stage 5 A of Exanple 15, [err] ToP"95% et hanol and 2 cnB8 of 2N

hydrochloric acid are m xed. [The mixture] is agitated at [err] for one
hour, [err] of methylene chloride and [err] of a 0.25 M solution of sodium
bi carbonate are added [and the whole]is agitated for 5 m nutes, decanted 10

and extract edewh it N € FELRL & UBhasdNEs0LA3Rea- RGP bt dRFRRAI W L

water [and]dried and the solveﬁp I's ‘evaporated. The product obtained is
chronmat ogr aphg#ied %id Gfhe ed¢lvoRt besNEvaporheddQut anig g tde Psedel eum
ether / ethyl acetate mxture (1:1). 0.42 g of anorphous expected 15
producE is] t hpsﬁﬁhfca:‘ raadah c;iwain?d46r]'!ﬂ(={:e(rf] 2Qﬁ°|:co. &%d:filhrﬂfz@rli?imd Exanpl e
17 err]- ethynl 170-hydroxy [err]-(4-dinethyl- am nop en% estra

4, 9-di en- 3- onéntst #@s SAcaierof -dikeopfepyl- o#idenet{Mnean gyl )
3,3-[1,2- 20 ethane dill bis (oxyl)] [gjr]-trinethyl si | yl oxy)
estr-PHen- agitated for thirty minutes[and]l separated ‘and 6.%8 g

of expectzd product are obtained. M.Pt., = 230o C.
The product can be purified by chrdmatography
on silica, elution being carried out with the benzene
/ ethyl acetate mixfure’(?:B) containing 1 per thousand
10 of triethylamine. By dissolution of this product in
methylene chloride and the addition of diisopropyl
oxide, a crystaﬂine product is obtained melting at
~an0° C.
[aly = -85.5° * 1.5° (¢ = 1% chloroforn)
15 Stage B_:_2l-chloro_ 178-hydroxy 11B(dimethylaminophenyl)

Under inert gas 6.38 g of the product obtained in
the previous stage ahd 191.4 cm3 of 95% ethanol are
mixed. " 15 cm? of 2N hydrochloric acid are added,

20 [the wholel is agitated for one hour fand] 300 cm5 of
methylene chloride are added then 200 cm” of a 0.25 M _
aqueous solution of sodium bicarbonate. [The whole)
is decahted[hnd]extracted with methylene chloride,
the organic phase is washed with waterland) dried and

25 the solvent is evaporated. 6 g of crude product are

*Translator's note; The French "gm3“ would appear to be
a misprint for "cm”".



[err]-ol. Under inert gas at anbient tenperature, a solution of 18 mnoles .
**of (4- di met hyl am nophenyl ) nmagnesi um broni de in anhydrous tetrahydrofuran is_
added’to a suspensi on of 25 2.05 g of copper brom de / dinethyl
sul phide conplex in [err] of anhydrous ,Leésa,_hydr of uran, then[the whol e] @
*Transl ator's note: The French "[err]-cynao"” is clearly a msprint for
[err]-cyano”. -72- is agitated for 20 mnutes and [err] of anhydrous
triethylam ne are added. 0.95 g of [err]-cyano [err]- (trimethyl silyloxy)
3,3-(1,2-ethane diyl bis (oxy)] 5a- |GCa-epoxy estr-9- (11) ene in solution
in anhydrous 5 obtainedt aaldy dhafciistographed afddedlithg Wlaltdod s agitated
f.or 15 hours at anbient tenperature, poured into 50 cn8 of a saturated
. sol ution of ambeinm chirgiiede outeodttiedtiandénerneadt edhyilt lncadtiesre t he.
organi ¢ phase is washed with water [and] dried and the solvent is _
evapor ated. 10 miXtuTﬁe(?e§Ddue§49%ngi¢fedxbyc§ndonmpdgn&pmr&N1silica,
elution being carried out with the benzene / ethyl acetate m xture(8:2).
1.1 g of expect%ﬁtﬁ%BEGCFnSr§QM§ﬁﬁqk§FQﬂﬁP?@c¢9éY&l?P§éétﬁhon1isopropyl

et her. I\/l;t. :rggg:= 540° ¢.

[a]D = +111° = 2° (¢ = 1% chloroform).

Example 11 : 2l-chloro 17B-hydroxy 118-(4-dimethyl-

aminophenyl) (17c) 19-nor pregna 4,9-dien-2C-yn—-3«

one N-oxide,

10 Under inert gas 1.2 g of the product obtained
in Example 10 are mixed into 24 cm5 of methylene
‘chloride. [The mixturelis cooled to O [tol +5° C and
a mixture of 0.54 g of metachloroperbenzoic acid
(at 85%) in 10.8 cm,5 of methylene chloride is added.

15 [The wholelis agitatzd for one hour at O [to]+5° C,

£ - poured into a 0.2 N solution of sodium thiosulphaﬁé

[and] extracted with methylene chloride, the organic
phase is washed with a saturated aqueous solution
of sodium bicarbonate then with water[andl dried and

20 the solvent iS'évaporated. 1.3 g of crude product
are obtained. This product is purified by chroma-
tography on silica, elution being carried out with
the methylene chloride / methanol mixture (7:3).
1.15 g of expe;ted product are obtained.

5 [aly = +47.5° L 2,50 (¢ . 0.7 chloroform).
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.. diyl bis (oxy)] [err]-(4- di met hyl am nophenyl ) estr-9-en-5a-[err]-diol. T
0.8.9 of product obtained in Stage Ain [err] of ethylene diamne is add

15 [err] -[err] (c = 1% chloroform Stagé B: [err]-ethynyl 3'3 et han

1 g of lithiumacetylide 20 I ethyeene di am ne conplex, then[the wh
is kept under agitation and under inert gas at [err] for an hour and a
half. [It]is cooled to [err] then poured into a solution of amoni um
chloride. [The whole] is extracted with ether and with met hyl ene 25
chloride. The organic phase is dried and the sol vent - 73 - is
evaporated. The residue is chromatographed on S|I|ca el ution being carri ed
out with the be ohtai ned is
recrystallised ojuamese Frer—attt—o—43—¢ . =
I s obtained. Iy i 39 A ) QLQ 9251. Stage C
. [err]-ethynyt= ' X ' ' tam

estra-4, 9-di egpas e Mloxide. To a solution of 0.25 g of product
obtained in S?g@g¥g§T7TTTﬁTT‘ﬁf nmet hanol i s added [err] of 2N

1.18 g of product obtained in Example 10 are

5 dissolved in 23.6 cm’ of methyleﬁe-chloride,[bhe
solution] is cooled to C°[td] +5° C and, over 15
minutes, a mixture of 1.17 g of metachloroperbenzoic
acid (aﬁ 85%) in 23.4 cn’ of nethylene chloride is
added. [The whole)is agitated for 2 hours at 20°

10 - 0.117 g of metachloroperbenéoic are added again

| [the wholélis agitated again for one hour, the mixture
is poursd inte a C.2 N solution of sodium thiosulphate
[and] extracted with methylene chloride. [and) the organic
phase is washed with a saturated aqueous s;lubion

15 of sodium bicarbonate, then with water, dried and
evaporated to dryness. 1l.14 g of crude product are
obtained. M.Pt. = 220° C, |

The. product is purified by chromatograp 1y on
silica, elution being carried out with the methylene

20 chloride / methanol mixturel(8:2) and- 1 g of expected
product is obtained. M.Ft. = 270° ¢.
laly = +39,5% 2 2,5% (¢ = 0.5% chloréform).

Example 13_: 21-chloro 9a-10c—epoxy 17@-hydroxy

118~(4-~dimethylaminophenyl) (17a) 19-nor pregn-4-

25 -en-20-yn-3-one.

Under inert gas 0.63 g of the product obtained




hydrochloric acid. [The whole] is agitated for 40 m nutes at [err] C
-~poured-into water containing 2.5 cnB of 1N sodi um hydroxide [and] extracte
W t h—~et her, the 15 organi ¢ phase is dried and the solvent is ¢
-evaporated. The residue is chronatograpgﬁd on silica, elution being carr
out with the benzene / ethyl acetate m Xfufe (7:3) and 0.25 g of expecte
product is obtained. 20 Analysis :-[err] (415.54) Calculated : 0%
80.92 H¥% 8.00 No 3. 37 Found : C% 80. 7 H% 8.1 - N% 3. 1 -

74 - Exanpl e 18n: - et - o] r3) - -l gret

am nophe:\rgl ) eg?r ggﬁl,i@-ld'l eln@g?%n%ﬁé%agxgﬁ: é%’gg ?’]mq( o(AF-lgalcn%H?\;IJ‘:Jtér/ﬁt%ﬁ)phenyI )
3,3-[1, 2-et hang, di IS tx%Ppn ; s dehydr ledl © - £
estr!9-ene. 5 0.9k le’sttlélder %%fé??ﬁgigi’%gs %fg %?ggg[dt[tgiﬁ av?‘tﬁéewdéq ne st age A°
of Exanple 7 aagidiazed Rk iub [eindt&é 46t aABYnef Werdpdhmpiude; 25 g of
l'ithium acetylide / ethylene diamne conplex are added. The tenperature is
taken to [err]péarddt iatshotser faredl ¢otedctod 4itburmtmyaddes cibenidd,
poured into 600 cnB of a chilled saturated sol ution of amroni um chl ori deé.

[ The \fhol e] i sthat pageadcniphass hicss ,washed with water [and] dried

and the solvent is evaporated. 0.9 g of product is
obtained and chromatographed on silica, elution
being carrisd out with the petroleum ether / eth¥yl
acetate mixture (1:1).. The product thus obtained
10 ié recrystallised from a methylene chloride /
isopropyi ether mixture and C.346 g of expected
product is obtained. M.Pt. = 265° C.
[aly = +45° 2°2° (c = 0.8% chloroforn) |
Example 14 : 17B~hydroxy 118-(4-dimethvlaminophenyl)
15 21-pkenyl (17a) 19-nor-vregna-4,9-dien-2C-vn-3-one.

Under inert gas 4,17 g of potassium tert-butylate
20 are mixed into 83 cha of anhydrous tetrahydrofuran.
[The mixture] is agitated for 5 minutes then cooled

3 of phenyl

to -10° ¢ and, drop by drop, 4.5 cm
acetylene are added. The suspension is agitated for
5 minutes then, drop by drop at -10° C, a solution of

- 25 4,17 g of product obtained in Stage A of Example 7



t he organi c phase i.s washed with a saturated solution of sodiumchloride

. and3 dried and the solvent is evaporated. The residue obtained is purifie

... by \chromat ography on 15 silica, elution being carried out with the

* benzene / ethyl acetate mixture (7:3) ¢ aining 1 per thousand of
~triethylanmine and 4.5 g of expected prodlct are obtained and recrystalllse

~fromthe nethylene chloride / diisopropyl oxide m xture. MFt. [err]. 20

[err]= -47.5+ [err]  (c= 1%chloroform Stage B : [err]-ethynyr

[err]-hydroxy [err]-( 4-dinmethylam nophen |) estra 4,9-dien-3-one. 2 g of

t he product ob alnfd i B Sta e Aare mxed into [err] of 95%ethanol. To

the suspensio r'& &HHE@rﬁﬁﬁjtQﬁrgﬂY$ﬁﬁfB€ﬁPoP?c39@@@ [ ffe whol e]
T ansl at‘B?-eé_%%%éatérﬁgffpﬁéﬁiaﬁ%%m 1 8 AP FBEBE e 11 SHAMERY or
;8rﬁ?$;n:o¥oég%?dz$bltnggnggégge#hé oﬁgfdiéiggk %té%nﬁgﬁ%fﬁ Sf*g%?gd
e 0, S ORBACLANE8Eubs o Y1 at it dn SO HE218E. APHRRU Sl O"
5 is extracted with ether, the organic phase is washed
with the aid of a saturated aqueous solﬁtion of sodium
'-chloride, dried [and] concentrated to dryness and 4.7 g
of product are obtained.and chromatographed on silica,
elution being carried out with the methylene chloride
10 / acetone mixture (95:5). 3.71 g of expected product
~ are obtained. - M.Pt. = 168° C |
[alp= -119.5° % 2° (e
S’éase. B_: 178-hydroxy_ 11@-(“—dimezbzlagigsphzezll

1% chlorofornm).
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15 3.49 g of product obtained as described in the.
previous stage are dissolved in 68 cm3 of methanol,
then 6.3 cm3 of 2N hydrochloric acid are added.After
thirty minutes under agitation, [the wholel is poured
into a hixture of 180 cm3 of ethyl ether and 90 cm3

- 20 of & 0.25 M solution of sodium bicarbonate. [The wholel
is agitated for five minutes, decéntédlhnd]extracted
with ether [and] the organic phases are washed with a
0.25 M solution of sodium bicarbonate then with a
saturated solution of sodium chloride. [Theylare dried,

25 the solvent is evaporated and 4,35 g of product are

obtained and purified by chromatography on silica,



5 . evaporated to dryness. The residue is chroma- tographed on silica,

%

el ution being carried out with the petrol eumether / ethyl acetate mxture
(6:4) and 1.52 g of expected product are isolated 'and recrystallised from
dii sopropyl oxide. MPt. = 172C. 10 rr]= +[err] -[err] (c = 1%
chloroform) D Exanple 19 :.[err]-hydrdijé§éTr]-(3-dinethylaninophenyl)
17a- (prop-1-ynyl) estr-4, 9-dien-3-one. Stage A: [err]
(3-di net hyl am nophen 1) 3,3-[1, 2-ethane bis (oxy)] '
[err]-(prop-l-ynyl)estr-9-en-5a-[err]-diol. 15 Preparation of the
nmagnesi um der i BkUtAon (peibngi aerrigds ontievignf thmgneshyhenade hdorli def
anhydrous tetrahydrofuran are m xed. SVer 45 mnutes, the tenperature:
bei ng kept at b&ﬁeﬁ%’i?]q’i’muﬁeof‘ﬁéﬁ brordtiseafhyexpec ted profuect] of

anhydr ous 20 t et.,rahydrofuran are intrgoduced. (The reaction was
initiated by tRESRRYS e‘gfaéﬁﬁ?’oﬁﬁﬁé"ttl‘i‘&ﬁéa.“[%efwwb?°P§°R8ét etdeone
hour under agi trgti on ®. 85,0 sol utign ofthe expected magnesi um
derivative is g%pélned. densﬁtigﬁ z 1% éﬁlorQﬁhégfinert gas 3.7 g of

5

3,3-[I52-ethyl &8 R o0 ’ '
en- 5a-10a- epoxy T B—OT¢ ot et T3 OT-tH- BB —9E
*Transl ator'.s Qerdpalle, I ENehy] $VALREE~ 4, §-AliRAI A Gadl SPrint for

"evapore".

A diyl _bis_(oxy)]_l7Za-propa-1,2-dienyl) estr_-9-en-Sa-

17B-diol_and_11B-(4-dimethylaminophenyl) 3.3-[1,2 -

10 ethane diyl bis_(oxy)l 17a-(prop-2-ynyl) estr_-9-en-

Preparation of the lithium derivative.

Into 50 cm3 of anhydrous tetrahydrofuran at O [tol

e

+5° C is bubbled Allene until absorbtion of 2,1 g.

15 [The whole] is cooled to -70° ¢ and, over 15 minutes,

'23.9 cm? of a 1.3 M solution of butyllithiur in
hexane are added. The mixture obtained is agitated
for 15 minutes at'-7G° C. |
- Coﬁdensatigg~

20 - | To the solution of lithium derivative obtained above .
is added, at -70° C over 25 minutes, a solution of 3.5g
of_the product obtained in Stage A of Example 7 in 35 cm3
of anhydrous tetrahydrofuran. [The whole] is agitated for
one hour at -70° C[and] poured slowly into a chilled

25 saturated aqueous solution of ammonium chloride. [The

wholel is extracted with ether, the organic phase is washed

« izanvrme:



- 76 - of copper chloride are m xed. [The m xture]is cooled to JQto] +err] .
then, over thirty mnutes, 42.2 cmof the solution of magnesi um derivative
obtai ned above are added. [The whole]is agitated for thirty mnutes 5 (ii)
at gJto] +[err], poured into a saturat agueous sol ution of amoni um
chloride[and] extracted with ether, the organic phase is washed with a
saturated aqueous solution of sodium chloride and dried and the solvent is
evaporated. The residue is chomatographed on silica, 10 = elution being
carried out wth the nmethylene chloride / acetone m xture (9:1)_containing.

1 per thousanaidth +a tsaturgtedi selutlocs gfoisodimettahl eridelandd e obt ai ned.
MPt =TJerr]. [err] = -64[err]_(c =-1%chloroform. 15 0.66 g of

t he correspondigd and e sspdkvyent iseveperated. M4 & pErproduckerr]

R Lt A T
i xed with [epeh f SRR Pl eR! ele! BeSh et ddn Y [6EA)1 Lo Bhace
5 mixture (l:1) containing one per thousand of triethylamine.
There are thus isolated: '
a) 1.73 g of 17ez-(propa-l,2-dienyl) isomer
M.Pt. = 178° ¢ [aij = -32° 2 2° (¢ = 0.7% chloroform);
b) 1.5 g of 17a(prop-2-vnyl) isomer

10 M.Pt. = 150° C [ely = -15° : 2° (¢ = C.9% cnloroform).

- anh B S et ey sy = e S Yy e Ly et = s > e s ot s —— n s s o B iy e . T . St > > —

Under inert gas 1.73 g of 17a~(propa-1,2-dienyl)

isomer obtained in Stage A, 51.8 em’ of 95% ethanol

15 and 3.5 cm’ of 2N hydrochloric acid are mixed. [The
)

mixturelis agitated at 20° ¢ for one hour, 5C cm
of methylene chloride are added, then 5C cm? of a
0.25 M solution of sodium bicarbonate; [the whole] is
deéaﬁted, extracted with methyléne chloride, washed

20 with water[andldried aﬁd.the solvent is evaporated.
1.51 g of product are obtained and diésolved in 10-'cm3
of methylene chloride with heating. To this are added
15 cm? of isopropyl ether [and the whole]is concentrated
and left to stand. 1.23%3 g of expected product are thus

25 isolated and crystallised again from the methylene chloride
/ isopropyl ether mixture. Finally 1.11 g of expected

product are obtained. M.Pt. = 228° C.
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- diethyl oxide are added, then [err] 25 ~ of a 0.25 Msolution of sodium
bi carbonate. [The whole] is agitated for 5 minutes, decanted [and]
~extracted with diethyl oxide, the organigs phase is washed with a
*Transl ator's note: The French "den" would appear to be a msprint for "de"
= "of". - 77 - saturated solution of sodiumchloride [and] dried and the
solvent is evaporated. 3 g of product are obtained and chromat ographed on

"silica, elution being carried out with the benzene / ethyl acetate nixture
(7:3). 5 [ol) g23= g+ 2592581 Bhalls (expew.@% pibissrorg) i sol ated. [err]=
+ferr] 2.50 (c = 1@6ch|oroforn) D Exanpl e 20 :[err]-hydroxy _
[err]-(4-di netBxdm 5 i 3 ﬁ}éﬂﬁdﬂmeﬁﬂvha@;ﬁedhenw&)one
N-oxide. 1.5 g of -roduct obtalned in Exanple 4 are mxed 10 wth 30
cnB8 of met hyl ] ) The T pns. 0 [to] +5 C and, over
10 mnutes., a solutlon of 0.71 of netachloroperben20|c acid ( at 85@@ I n
14.2 cnB of nethym&ﬁﬂcs|efua@argpae@e@- e viiramgr  ebhgingdednaStage o)

.+[er“§ for 1 howf é&ég§¥e fé? ESEZ]cm of 95% ethanol and 2 cm’ of

2N hydrochloric acid are mixed. [The mixturel is agitated at

added. [The whole]is agitated for 1 hour at O [to]+[err] [and] [err] of £§§%>

20° C for one hour, 50 cm3 of methylene chloride and
50 em’ of a 0.25 M solution of sodium bicarbonate are
added [and the whole]is agitated for 5 minutes, decanted
10 and extracted with methylene chloride. The organic phase
is washed with water[andldried and the solvent is: evaporatead.
The product obtained is chromatographed'on silica,
elution being carried out with the petroleum ether /
.ethyl acetate mixture (1:1). 0.42 g of amorphous expected
15 product is thus obtained.
[e] = +143° + 3° (¢ = 0.8% chloroform).

vy
Example 17 : 17a-ethynyl 178-hydroxy 118-(4-dimethyl-

aminophenyl) estra 4,9-dien-3-one.

Stage A :_ 178-cydno_1l1Bg-(4-dimethylaminophenyl) 3,3-[1,2-

20 ethane diyl bis (oxy)] 17a-tr1methxl silyloxy) estr-9-en-

Undsr inert gas at ambient temperature, a solution
of 18 m/moles of(afdimethylaminophenyl) magnesium bromide
in anhydrous tetraﬁyd:ofﬁran'is added to a suspension of
25 2.05 g of copper bromide / dimethyl sulphide complex in
10 cm5 of anhydrouS'tetrahydrofuran; then [the whole]

*Translator's note: The French “17f-cynao" is clearly a
misprint for "17f-cyano".




15 of a 0.2 N solution of sodiumthiosul phate, decantéd [and] extracted -
+ W th nethylene chloride, the organic phase is washed with a 0.5 M solution

:”'ofkgodiun1bicarbonate [and] dried and the solvent is evaporated. The

. residue is dissolved in [err] of nethylige chloride and [err] 20

di i sopropyl

oxi de are added. CrystalTi

of
tTon is initiated,[the whole]is é%%g;

. left to stand[and]the crystals forned are separated and dried. 1.4 g of

expect ed product are obtained. MPt. = 210C. [err] = +[err] - 20 (c = 1%

chloroform.

. ; 1) .
[err]-hydroxy<%ﬁr%SMP@tﬂﬁeﬁog;BﬁemlPWiﬁﬂ:ﬁW%a%Qdﬂ%ctOBbﬂahﬂéa°Fﬁ Stage A

-78 - Exanple 21 : Lerr]-(4-dinethylgninophen

of Exanple 7 is mxed jnto 20 cnB qf tetrah of ur ntai ni ng 5
of water: Aft}r”cﬁ %’P?‘Bﬁ,af%aaﬂe&f' s%éﬁn%o‘?ﬁ%ﬁ'{%aapeggﬁﬁed,
whol elis agitat

W th ot gl ene GIROI AT L ReLdPB o antdo 3 et dl By Fros 8L kbaviea
| uti f | | ' 0 ; Al L Se..
cvaporated. 180 Sererdfr| BBer-Gn SARAEnt o AR EERNCRR Bingapsus

evapor at ed.

producg obt ai ngd e ShPLACINCHen added, [the wholelis agitated

10

15

20

25

~for 15 hours at ambient temperature, poured into 50

10%
[the

cm3

of a saturated solution of ammonium chloride, decanted

[and] extracted with ether, the organic phase is washed

with water [and]l dried and the solvent is evaporated.
The residue is purified by chromatography on silica,
elution being carried out.witﬁ the benzene / ethyl
acetate mixture(8:2). 1.1 g of expected product are
obtained and recrystaﬂiséd from isopropyl ether.
M.Pt. = 247° C. |

laly = -12.5° (¢ = 1% chloroform)
Stage_B_:_l7a-ethynyl 3,3-Bthane diyl bis (oxy)]

To 0.8 g of product obtained in Stage A in 8 cm3

of ethylene diamine is added 1 g of lithium acetylide

/ ethylene diamine compiex, then [the whole] is kept
under agitation and under inert gas at ~50° C for
an hour énd a half. [Itlis cooled to 20° C then
poured into a solution of ammonium chloride. [The

wholel is extracted with ether and with methylene

chloride. The organic phase is dried and the solvent




3 into.a mxture of [err] of nethanol and [err] of 2N hydrochloric acid..

[ The whole] is agitated for bne 15 . hour thirty minutes at anbient :
tedperature poured into a solution of sodium bi carbonate [and]extracted A
with ether, the organic phase is vvash_ed7y\n,1h a saturated solution of sodi u
chl ori de [and] dried and the solvent is evaporated. The residue is chroma
20 tographed on silica, elution being carried out with the petrol eum

ether / ethyl acetate m xture (6:4). The residue is triturated in petrol eum

et her [and] se arated and 0 38 of ected product is ohbtajned. MPt. =
[err]. FePVFP°r ne T%ﬁ# uecls BhSQP@MQ&ﬁﬁﬁﬂqﬂ on .79

2
Cesira 4, 6-di REBEERe gépéfé@we%[qa@‘ai?ﬁ”a 7 SRR
o] SRR S (9180, P g

[err]- [err]

magnesi um bro&?geégggtbge%se% |fqt @gfjc?ggeéthger tanglagt at [‘err] over 15

mnutes, a so I on g of t e pr o obt al ned A of Exanple
7 ing35 cnB ofrt ekpabY¥dliOproduct is obtained.

199° ¢.
[aJD = -43° & (c = 1% chloroform).

M.Pt

Stage C _: 17a—ethynvl 178-hydroxy 1;@-(4-d1met*zlam1no—

v e s s = o i et g 200 s o Y e 2 s e > e et Ve e . e e s o B0 D = > Pt i 2t > 2 - Yoo e G . = S—

e e e e e e e i Do L e o e e D e s e e

10 To a solution of 0.25 g of product obtained in
Stage B,in 6 cn’ of methanol, is added 1 cm’ of 2N
hydrochloric acid. [The wholelis agitated for 40
minutes at 20° C, poured into water containing 2.5 cm3
of 1N sodium hydroxide [and] extracted with ether, the
15 organic phase is dried and the solvent is evaporated.
The residue is chromatographed on silica, elution
being carried out with the benzene / ethyl acetate
mixture (7:3) and 0.25 g of expected product is
obtained. |
20 Analysis : CgH;;NO, (415.54)
Calculated : C% 80.92 H% 8.00 IMN% 3.37
Found : C% 80.7 H% 8.1 NZ 3.1




furan. [The whole] is agitated at 200 C for 1 hours, 10 poured into a ..
=+ sat urat ed ‘aqueous sol ution of ammoniumchloride [and] extracted with ether, .
t he_organi ¢ phase is washed with a saturated aqueous sol ution of sodium
chloride [and] dried and the solvent Lsngvaporated. The residue obtained
‘dissolved in [err] of methylene chloride. 15 To this are added [err] of

di i sopropyl oxide [and] the whole] is concentrated then left to stand. The
crystals fornmed are separated, rinsed with diisopropyl oxide [and] dried

and 2.76 g of axpneci £d) grodyst _a Ayl v 118804C1 128 thvl-

~Analysis : [e Catcttated— e

- C% 74.0 HY% 514 g9e B olgysfdalii [err]-(4-
di met hyl am noﬁﬁ%ﬁﬁﬁel_ _§E%?~_§ = 1énJWd619%< -di en-3-one. 25
2.2 g of thelﬂﬂE%@tAOptﬁl@ed&Laiﬂéﬁw%r%ﬁ¥ﬁbﬂﬁgni£%0%SQSPQHQL@%HQEJE”r]
of methanol, tHEN TETTT~OF 2N~*Tramsi—atror s Hote’ E‘ﬁTencﬁ‘*drrSUpbrpyle"
is clearly a diylivisfOoxydili SQPLOBHAG hydroyp-1Tyde PRNOLI es3e-O-Rirte.
added. [The whol'€]”7s agitated for tRI Tty mnutes at Terr] [and] [&rr] of
di et h$l Under inert gas 6 g of product obtained in Stage A

5 _

of Example 7 are dissolved in 180 cm” of tetrahydrofuran
then 12.25 g of lithium acetylide / ethylene diamine
complex are added. The temperature is taken to 55° ¢
[and the whole] is agitated for 4 hours, cooled, then

10 pourad into 6CO cm3 of a chilled saturated solution
of ammonium chloride. [The whole)lis extracted with ether,
the organic phase is wasﬁed with a saturated solution
of sodium chloride [andldried and the sclvent is evaporated.
The residue obtaiﬁed is purified by chromatography on

15 siliéa, elution being carrisd out with the terzene /
ethyl acetate mixture (7:%) containing 1 per thcusand
of triethylémine and 4.5 g of expectesd product are
obtained and recrystallised from the methylene chloride
/ diisopropyl oxide mixture. M.Ft, = 202° .

20 [aly = -47.5° 2 1.5° (c= 1% chloroform)

- e bt oS e = T e = w0 N o Yoy Yy ot e B s o e v A Ve - ——— A —— . S 0 =y, S — V™ Y - -

2 g of the product obtained in Stage A are mixed
into 5C cm’ of 95% ethanol, To the suspension are
25 ‘added 5 cm? of 2N ﬁydrochloric acid. [The wholelis kept
_under agitation for 1 hour at 20° C and 100 cm’ of ethyl

*Translator's note: The French "ocyde" would appear to be
a misprint for "oxyde" = "oxide".
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oxi de are added, then 132 [err] of a 0.25 M aqueous sol ution of . sodium

: bi carbonate. [The whole]ts decanted, extracted with diethyl oxide, washed
wi t h_a saturated aqueous sol ution of sodiumchloride [and] dried and the

solvent is evaporated. The residue is ¢ mat ogr aphed on silica, elution .

being carried out with the benzene / et acetate mixture (7:3) the

product obtained is taken up in a mxture of 15 [err] of diisopropyl oxide

and 7.5 cnB of nethylene chloride[and the whole] is concentrated then |eft

to stand. [It].§ e a nq.,t he crystabs qbt ajpn re rinsed wth

di i sopropyl oxi d@egngg%. %@geg gcfhe&p&qe%mpr%guﬁt baég @b?&#ﬂ&fﬁ%?ﬁ. =
[err] [err] = &b&ia i = +1L%0 C f Fz E%aggt ) y%@{ 1-hydro
[err]-[4-(N N-di net%uyFa?ngrxl‘g%gt t;J'/EI') p tgény IF&_ e]rr - prgf)l-%ffi- q'])e%{?s'n[qcat\fed
4, 9- di en- 3- onewi tHh agfhed, : tRe3lobpartild 135 £ V4 b%ésﬁ@éy)u]itﬂleralr lsadiddb 4 -
- di met hyl am nomet hyl ) phenyl ] [err](prop-l-yny? estr-9-en- _
[err]-[err]-diamjuedliepssBut@Bnoio it hodmm ash LsF f@s1 vativa. aggunder inert
gas 5.5 g of magnesium and 10 cm of anhydrous tetrahydrofuran are m xed. .
Over 15hour 3CGvaperstedthbe deypesat.ur @heireskdpé idd di¥dda~ *Translator's
note: The French "aus" is clearly a msprint for "au"

tographed on silica, elution Yeing carried out with

the petroleum'ether / ethyl acetate mixture (6:4) and
1.52 g of expected product are isolated and recrystallised
from diisopropyl oxide. M.Pt. = 172° ¢C. -

10 [l +182° 2 2.5° (¢ = 1% chloroform)

Example 19 : 17B8-hydroxy 118-(E;dimethylaminophenylj

17a-{prop-l-vynyl) estr-#4,9-disn-3-one.

15 . Ereparation of the magnesium derivative.

‘Under inert gas 1.46 g of magnesium and S cm’ of
anhydrous tetrahydrofuran are mixed. Over 45 minutes,
the temperature being kept at about 50° Cc, 10 g of
metabromodimethylaniline in 45 cm5 of anhydrous

20 tetrahydrofuran are ihtroduced. (The reaction was
initiated by the addition of dibromomethane). [The
wholel is kept for one hour under agitation and a 0.95 M
solution of the expecfed magnesium derivative is obtained.
Condensatien . | o

25 Under inert gas 3.7 g of 3,3-[1,2-ethylene dioxy bis

¢ (oxy)] 17a-(prop-l-ynyl) estr-9 (1l1) en-5a-10a~-epoxy

17B-ol, 74 cm3 of anhydrous tetrahydrofuran and 99 mg

*T;anslator's note: The French "évaopre" is clearly a
misprint for "évapore!




-81- 42.8 g of 4-(N,N-di net hyl am nonet hyl) brono benzene in [err] of

.- anhydrous tetrahydrofuran are introduced. The reaction was initiated by the
additi on of dibrono- ethane. After the end of the introduction,[the whol-gk

5 is kept under agitation for 1 szg._ The expected 0. 85 NIsqutioné?i}

magnesi um derivative is thus obtained. dition on to the epoxide. Under

inert gas 10 g of 3,3-[1, 2-ethane diyl bis (oxy)] [err]-(prop-1-ynyl)

estr-9, (1ll)-en-[err]-10a-epoxy [err]-ol, 10 [err] of anhydrous

t et r ahydr of d 0. 27 f . hl orjd i xed. {The m xt _
oo ot o s o FBiRe o B R RSt FREA O RS B Elee] 87 atiet ) 1S

magnesi um deriyati gpane bove _are Jj.nfroduced. [ The 3 s then
agigt ated for 1%gn¢ xg?}gg?ppgugggni’ntogeﬁ thl{t{y s%%%?‘é%ad g%goglgx S(ﬂftlt i on of
anmmoni um chl ory di; ext ac 110, et s s r L& a IS, washed
with a saturaﬂgggééﬁg%téséoth%g %%éggiﬂ%gﬁ% %nggeﬁgﬁﬁan?i§§°§%a t he

solvent is evapes adddled TNFTHhES Wi &l S £ M PTRE 8 aPB?%HEJr%k' mGAutRlgiti on
being carried out 20 W th the nethylene chloride / nmethanol m xture

- (9:1) eontai nigg A [psyr+3Ropsapeuebdt Hirtid W a8e tigra £8d laguebulr edueit it
obt ai ned and crystall'i sed by dissol ution
of ammonium chloride [and] extracted with ether, the
organic phase is washasd with a saturated agueous
solution of sodium chloride[ﬁnildried and the solvent
is evaporated. The residue is chomatographed on silica,
10 elution teing carried out with the methylene chloride /
aéetone mixturs (9:1) containihg 1l per thousand of
triethylamine. 3.5 g gf expected product are obtained.
M.Pt = 262° C. | | |

-64° 2 1.5° (¢ = 1% chloroform).

[a]D
15 0.66 g of the corresponding S5ROH isomer is also

isolated. M.Pt. = 210° C.

[aly = +32.5° 2 1° (c = 0.8% chloroforn).

20 ' Under inert gas 3.3 g of the product obtained in
Stage A are mixed with 100 cm’ of methanol [andlcooled
to O[tol +5° C and 10 emdof 2N hydrochloric acid are
added. [The wholel is agitated for 1 hour at 0 [tol+5° ¢
[and) 200 cm? of diethyl oxide are added, then 200 -cm’

25 of a 0.25 M solution of sodium bicarbonate. [The wholel
is agitated for 5 minutes, decanted/and] extracted with |
diethyl oxide, the-organic phase is washed with a

*Translator's note: The French "den" would appear to be
a misprint for "de" = "of".



in methylene chloride and the addition of a few [err] of nethanol then of

di i sopropyl oxide. After concentration 25 and, keepi ng standing for SiX—ep<-
hourg, the product obtained is separated and 7.37 g of expected-product ar
obt ai ned. - 82 - MPt. =Jerr] [errk 99268[err] (c =0.5% chloroforny.
'stage B : [err]-hydroxy T[err]-[4-(N N-dinethylam nonethyl) phenyl]
[err]-prop-1l-ynyl)estra 4,9-dien-3-one. 5- Under inert gas 7.37 ¢
of the product obtained in Stage A are mixed into 147.4 cnB of methanol and
15 cnB of 2N hydrochloric acid. [The m xture] is agitated at [err] for one
hour, [err] ofsatwratvedosolatind [odf rjodfum chPériMadardlidrielunndn tie
'sodi um bi carbonate are 10 added, [t he whol e] is decanted [and]extracted
with di ethyl &Qkeenthisoeyanprrapiedse ik Svedhaprodudt aarvat ebsrdadedqueous

sol ution of sodiumchloride [and], dried and the solvent is evaporated. The
product obt ai i ShrerayeeraPhedsan Wil Gy elutbehcleingacari®de of

dii sopropyl 15 . oxi de d net hyl ene chonide, thep by congentrating the
sol ution andIQEﬁHVkF'tg?%aEFQﬁHFeI{eﬁ$Q¥ aﬁ%ﬁ%@t%ﬁﬂl¥ﬁérﬁrg§fgbs f or ned
are dgied. 3.44,050f SXPSEELENBLEIUSH Y ted PRpR & 28E- 1 M heg.[or ]

laly = «43° 2 2.5% (¢ = 1% chloroform).

Example 20 : 178-hydroxy 11p-(4-dimethylaminophenyl)

17a-(prop-1-ynyl) estra 4,9-dien-3-one l-oxide.

1.5 g of product obtained in Example 4 are mixed
10 with 30 c:n'5 of methylene chloride. [The mixture] is
cooled to O [to]l+5° C and, over 10 minutes, a solution
of O.?l g of metachloroperbenzoic acid ( at 85%) in
14.2 em? of methylene chloride is added. [The wholel
is agitated at O[to]+5° C for 1 hour, poured into 100 cm?
15 of a 0.2 N solution of sodiumlthiosulphate, decanted [and)
extracted with methylene chloride, the organic phase is
waéhed with a 0.5 M solution of'sodium bicarbonate [andl
dried and the solvent is evaporated. The residue is
dissolved in 20 cn_13 of methylene chlbri&e.and 20 cm?
20 of diisopfopyl oxide are added. Crystallisation is
initiated, [the wholelis left to stand [and) the crystals
formed are separated and dried. 1l.4 g of expected
product afe obtained. M.Pt., = 210° C.
[a]D = +2%,5° 2 2% (¢ = 1% chloroform).
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[err] +[err] -[err](c.= 0.8%chloroform. 2C Exanpl e 24 :

: [er;] hydroxy [err]-(4-pyrrolidinyl phenyl) [err]-(prop-1-ynyl) estra 4
9-dien-3-one. Stage A 3,3[l,2-ethane diyl bis (oxy)] [err](4-

-pyrrolidinyl phenyl) 17a- (prop | -ynyl 7$s_:[r-9-en- [err]-[err]-diol.

-83- Preparation of the magnesi um derivative. Under inert gas 4 g of

. magnesi um and 10 cnB of anhydrous tetrahydrofuran are m xed. Over one hour,
the tenperature being maintained at 45 - [err], 5 34 g of’

~4-pyrrolidinyl. brono benzene in 140 cnB of anhydrous tetrahydrofuran are

i ntroduced. Theypgatki @9 Wagy Bity' 1 AUANEIA YN A B ARscpt hane.

A 1 M sol ution 10

- Condensati on ogsteat heoegends-diuler inert gas 8 g of 3,3-[1, 2- et hane’ di yl
bis (oxy)] [erT]-€epoXy I7-(prop-I-ynyl) estr-9 (11) en-[err]-o0l, 160 cnB of

anhydrous tetrahydlofgusgn taed pdldiuar ocdbeopned chl Stiade & efMmethpldhy

m xture] is 15 cooled to O[tol+[err] C and, over one hour thirty

m nutes,. 86. 4igermixefl tilndos@uta of tegnehydmodemiaratdorstaining

5 10% of water. After dissolution, 106 mg of sodium
borohydride are added, [the wholelis agitated for 1
hour , poured into 2C0 cm® of water [and) extracted with
methylene chloride, the organic phase is washed with a
saturated solution of socdium chloride [and] dried and

1C the solvent is evaporated. 1.3 g of 5ez-17@-dihydroxy
product are obtained.

0.6% g of product obtained above ig .introducgd
into a mixture of 12 cm5,of methanol and 2.4 cm5 of
2N hydrochloric acid. [The whole) is agitated for one

15 “hour thirty minutes at ambient temperature, poured |
into a solution of sodium bicarbonate[and}extracted
with ether, the organic phase is washed with a
saturafed solufion_of sodium chloride[and]dried and
the solvent is evaporated. The residue is chroma-

20 tographed on silica, elution being carried out with
the petroleum ether / ethyl acetate mixture (6:4).
The residue is triturated in. petroleum ether[hndJ
separated and 0.38 g of expected product is obtained.
M.Pt. = 130° C.

25 [aJD = ;2770 25% (¢ = 0.5% chloroforﬁ).



prepared above are introduced. [The whole] is agitated for one hour, poured
“into-a saturated aqueous sol ution of ammoni um chl ori de [and] extracted W t ~
di etlayl oxi de, 20 the organic phase is washed with a saturated aqueo j[ '
sol ution of anmoni um chloride then with saturated aqueous sol ution of
sodium chloride [and] dried and the sol t~is evaporated. The residue is
purified by chromatography on silica, elution being carried out 25

with the methyl ene chloride / acetone mxture (95 5) containing 1l per

t housand of trigih I. are thus obtai ned
1 2 éﬂaﬂeﬁhﬁgﬁl&e.

and recrystallr 384
5 St age B:

M Pt . [err] [
[err] hydroxy [ *1-ynyl) estra

4, 9- di en- 3- one. of rgeych e
[err] of met hangt)'rtﬁaﬁP 1 '133{‘2#1‘ UFQ"%%% t-(at aggﬁ ggegq‘g[%‘lg
whol e] 1s agit &reichedhé b - N 6ele I et hyl
oxide and 256 Mmoot~ a 0. }N%gqu gE??QMWNﬂ %#S%%gfnﬁé I %rgg?age-are

added. The whol e] Jis_decanted pan ]ex r i t h, di et hyl _oxide, the
organi c phase i s wallghte e,g\? % B (;i tO aICLst utlon of al?yl magnesium

bromide in ether is introduced, undesr inert gas at 20° ¢

over 15 minutes, a solution ef 3.5 g of the product
-obtained in Stage A of Example 7 in 35 cm3 of tetrahydro-
furan. [The wholelis agitated at 26° C for 1 hour,.

10 poured into a saturated aqueous solution of ammonium
chloride [and] extracted with ether, the organic phase is
washed with a saturated agueous solution of sodium chloride
léndldried_and the solvent is evaporated. The residue
obtained is dissolved in 10 cm3 of methylene chloride,

15 To this are added 15 cm’ of diisoprbpyl oxide /and the wholel

| .is concentrated then ieft to stand. The crystals formed
are separated, rinsed with diisopropyl oxide [and]dried
and 2.76 g of expected product are obtained.

M.Pt. = 198° c.

20 Analysis : Cjy Hyy NO, (493.69)
Calculated : C# 74.42 W% 8.78 N 2.83
Found : C% 74.0 H% 8.7 N%2.9

Stage_B_: 178-hydroxy 1l1@-(4-dimethylaminophenyl)

25 2.2 g of the product obtained in Stage A are put

into suspension in 66 cmiof me-'Ehanol, ﬁhen 4.5 cm3 of 2N

*Translator's note: The French "diisoporpyle" is clearly
a misprint for "diisopropyle"
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aqueous sol ution of sodium bicarbonate, then with a 15 . saturated. =
- aqueous solution of sodiumchloride [and] dried and the solvent is
erBprated. The residue is chronmat ographed on silica, elution being carr
out™w th the petrol eum ether / ethyl_agBtgte m xture (1:1) and 5.25 g of
expect ed product are obtained and 20 recrystallised froma nethyl ene
chloride / diisopropyl oxide m xture. MPt. = 190. [err] = +120 [err] (c

= 1.2%chl oroforn). -85- Exanol e 25 : 17B-hydroxy
[err]-(4-di ) n 1Za.e ' | €R- 3z t age A :
g, 3-][ I ( 2- et m}%ﬁrﬁ?gé(ﬁé%ﬁ Z?gr %]a‘a?déi-'dﬁ%ﬁyﬁ%%o%ﬁe%%??sfgﬁr] g et henl

estr-9-en- [ erfidr -th Dty SmnateBr a8uUCh 0kt Rin 32 Shaosr BagbtRyanpl e 17 are

~mxed with 60 [err] of anhydrous pyridinezﬁnd 0.6 g of 5% pal | adi um on
- cal ci um car banailde | sradgdeded, Athenr @32 em-hydr agad, 25 pasgadoust o the
m xture at 10 anbi ent tenperature for one hour. The catalyst is
separ at ed, ts®lutiomtefi soéiapobatedbonateunckfng aniblehisr esi due is taken
up with toluene and again .

decanted, extracted with diethyl oxide, washed with

a saturated aqueous solution of sodium chloride[aﬁd]

dried and the solvent is evaporated. The residue

is chrematographed on silica, elution being carried

out with the benzensz / ethyl acetatz mixture (7:3) -

the product cbtained is taken up in a mixture of

15 cm3 of diisopropyl oxide and'?.S cm3 of'methylene.

. - k

chloride [and the wholelis concentrated then left to

stand. [Itlis separated and thz2 crystals obtained are

rinsed with diisopropyl oxide and 1.3%365 g of expected

product are obtained. M.Pt, = 182° ¢

(al, = +206.5%  3° (¢ = 1% chloroform)

Example 23 : 178-hydroxy 118~-[4~(N,N-dimethvlaminomethyl)

phenyl] 17e~(pron-i-ynvl) estra 4,9-dien-3-one,

Under inert-gas 5.5 g of magnesium and 10 cm’ of
anhydrous tetrahydrofuran are mixed. . Over 1 -hour 30

minutes, thg temperature being kept at 45° -_SOO-C,

*Translator's note: The French "aus" is clearly a misprint

for "au'.




evaporated to dryness. 2.94 g of expected product are thus obtained [which,
. is] used as it is for the next 15 part of the synthesis. MPt = [err‘”
Theiproduct can be recrystallissd froma nethylene chloride / diisopropyl
oxide mxture. M Pt. =[err] C [err]=gp[err] (C = 0.7%chlorofornm Stage
B : [err]-hydroxy [err]-(4-dinethylan1n§ﬂhéhy1) 17a- 20 -ethenyl estra
4,9-di en-3-one. Under inert gas 2.94 g of the product obtained in Stage A
are mxed with 60[err] of nmethanol, then 6.2 [err] of 2N hydrochloric acid
are added. The solution is agitated at [err] for one hour, [err] of ether
and 25 [erwR . & go dT 26-(W AtEDESt BPL Rl A0meithsad Whdie BHePendt e are
added [and the whole] is, kept under agitation *Translator's note: The
French "maintidin' 189 cmrardfy smnydpowst téorahydinofivan’ ard i ntkepdiced.
-86- for 10 m nutes, decanted and extracted with ether. The organi c phase

i s washed wi t hThe0 reasMimquens ol ti avadobysdlieumddiiddrdoref edibheomoeit h a
saturated aqueous sol ution of sodiumchloride. [It] is.driegﬂgnd 5 t he
solvent is evapbrared. AL $he epddeft thee inpredved imm HronetoeledDhed

on siligca, elutiopn bein
§ ' &s kept &%der agitation for 1 hour. The expected 0,85 M

solution of magnesium derivative is thus obtained.
Addition on_to_the epoxide.
Under inert gas 10 g of 3%,3-[1,2-ethane diyl bis (oxy)]
17a~(prop-l-ynyl) éstr—9, (11)-en-5a-10a-epoxy 176-0l1,
1C 200 cn:25 of anhydrbus tetrahydrofuran and 0.27 g of
copper chloride are mixed. [The mixturelis cooled to
O [tol +5° C and, over one hour, 127 cm’® of the solution
of magnesium derivative prepared above are introduced.
. [The wholelis then agitated for 15 minutes, poured into
15 a saturated aqueous solution of ammonium chloride [andl
extracted with etﬁer, ﬁhe organic phase is washa2d with
a saturated aqueous solution of sodium chloride [andl
dfied and the solvent is evaporated. The residue is
chromatographed on silica, elution being carried out
20 with the methylene chloride / methanol mixture (951)
containing 1 per thousand of'triethylamine. 10.1 g
of product are obtained and crystallised by dissolution
in methylene chloride and the addition of a few cnm’ of
mathanol then of diisopropyl oxide. After concentration
25 and keeping standing for six hours; the product obtained

is separated and 7.37 g of expected product are obtained.
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carried out with the benzene / ethyl acetate mixture (7:3), and then o
-crystallised froma diisopropyl oxide /nethylene chloride mxture. 1.51 g:i

of expected 10 product are finally obtained. MPt. = 1500 C [err] (c
0.8% chl orof orm) Exanple 26 : [err]-hydrgﬁy [err]-(4-diethyl am nophenyl)

[err]-(prop-1-ynyl) estra 4,9-dien-3-one”<Sfage A : 3,3 [1, 2-ethane diyl
bis (oxy) [err]- 15 (4-di et hnyl am nophenyl ) [err] (prop-1-ynyl)
~estr-9-en [err]=[err]-diol. Formation of the magnesi um derivative. Under
inert gas 3.9 g of magnesiumare- mxed in to 10 cnB of tetrahydrofuran

Drop by drop, 34 % glﬁ¥§g? 4- (N, N-di et hyl ami no) brono benzene in 110
cnB of tetrahy rgfurah éﬁded, the tenperature being kept at about

. A1 Msggluti t4h t ed ' i vati ' bt ai ned.
Condensation. 580D = 6% I o oS T0 BB RIGE i < (oxy)] L err]

- - - -0l ' | yed i
150 trsof Anhyurbes oAt 12t L (Nt datn A EBRAEC o7
added. [The whghghk9] 17a-(prop-l-ynyl) estra &,9-dien-3-one.

5 Under inert gas 7.37 g of the product chtained in
Stage A are mixed into 147.4 ca’ of methanol and 15 cm’
of 2N hydrochloric acid. [The nixturelis agitated at
20° ¢ for ons hour, 300 cm? of diethyl oxide and 300 cn
~of a 0.25 M agueous solution of sodium bicarbcnate are
10 added, [the wholelis decanted[and] extracted with diethyl
oxide, the organic phase is washad with a saturated
aqueous solution of sodium chloride [and)dried and the
solvent is evaporated. The product obtained is recrystall-
ised by being dissolved in a mixture of diisopropyl
15 oxide and methylene chlorids, then by concentrating
the solution and leaving it to stand. It is separated
and the crystals formed are dried. 3.74 g of expectad
product are thus obtained. M.Pt. = 190° C;
[a]D =
2C - Example 24 : 17B-hydroxy 11B-(4-pyrrolidinyl phenvl)

+84,5% I 2° (c = 0.8% chloroform),

17a—(prop=1-ynyl) estra 4,9-dien-3-one.




agitated at O [to] [err] under inert gas and 80 [err] of the solution of

magnesi um derivative prepared above are added slowy. [The whole] is kept

for\ 17 5

hours under agitation at [err], poured into an aqueous

sol ution of ammoni um chl ori de [and] exgggcted with ether, the organic

is washed with an aqueous sol ution of”

sol vent

recrystallise fron1 ro et her of, ex ected product are thus
i . [er£f Fﬁﬁﬁﬁw ﬁﬁmiﬁﬂﬁibgﬂ é(.é._-.& age B :

obt ai ned

I s evaporated. The residue is 10 made into a paste with
petroleun1ether then treated with active charcoal in ether and

i'um bi carbonate [and]dried and the

[-e”]'hyd”’x¥o[2r9§fi%4ﬁ 3t 'ﬁaai% e arobr %a%ﬁ%% R 1 A T e

di en- 3-one.
of net hanol

agitated at 2

I nto water,

W th nethylene C

err] un er gas 5"m nutes

'S pdur ed

%ﬁh?ﬁgﬁﬂs[%ﬁ%k fQ’ RCQ¥8rh +agi d %W%Jt%§§VW5ﬁ§] i s

1 PSR L ek Alhent B D, Xt

resi e is chsmgﬁt 88" apReeroN 1% iy R, bebwd | 98nREHRY 16ANKEE PUt 25

t he benzene / e
French "carbouf @nbydrb&satmtﬁahyﬂrdtnrﬁmtQﬁé iasroaneeds " @adon" or
"char bon"

S

10

15

20

25

acetate mxture (1:1) and *Translator s note: The

"charcoal "
reaction was initiated by the addition of dibromo-

ethans. A 1 M solution of expected magnesium deri-
vative is thus obtained.

Condensation on to the epoxide.

Under inert gas 8 g of 3,3-[1,2-ethane diyl bis
(oxy)] 5e-10a-epoxy 1l7a-(prop-l-ynyl) estr-9 (11)
en-17pg-01, 160 cm5 of anhydrous tetrahydrofuran and

216 mg of copper chloride ars mixed. [The mixture]is

cooled to Olfo]+5 C and, over one hour thirty minutes,

86.4 c:n3 of the solution of magnesium derivative
preparad above ars introduced. [The wholelis agitated
for one hour, poured into a saturated aqueous solution
of ammonium chloride [andl extracted with diethyl oxide,
the organic phase is washed with a saturated aqueous
solution of ammonium chloride then with a saturated
aqueous solution of sodium chloride]}nﬂ]dried and the
solvent is evaporated. The residue is purified by
chromatography on silica, eiution being carried.out
with the methyléne chloride / acetone mixture (95:5)

containing 1 per thousand of triethylamine. 8.3 g of

e solvent ‘is évaporlated. The

with



and the latter would appear to be nore appropriate here..- --88-.1.34.g o
. expected product are obtained. [err] = +144.[err](c = 0.8%chloroform
. Analysis : [err] Calculated :" C%81.36 H»%8.59 N%3.06 5 - Found f
C% 81. 7 H% 8.8 N¥%2.09 The 4-(NN-de%ﬁngnino) brono benzene used at\t
- start of Stage A was prepared as follows.” To a solution of 86 g of

N, N-diethylaniline in[err] of acetic acid are added, drop by drop, 93 g 10
of brom ne. After the end of the introduction, [the whole]is poured into a
water / ice mxture [and] extracted with nmethylene chloride, the organic
-phase i s washedxpetibedn pagdeits e uthes obtadfdedmanidc atelearyaita Riwed dr i ed
and the solvent is evaporated. 125 g of 15 expected product are

" obtained. B.Ptfrom0a6methyidne dhlompide2? isppropylyetiwer nixture.

' [err]-[4-nethy|(3-neth|bukyk% am no] phenyl] [err]-(prop-1-ynyl) estra
4.9-di en-3-onell.Btage AB573C3- [ .1,2-ethane diyl bis (oxy)]

rr]-[4-methyl-_ (3-nmethy Qutyl ' h I
%:;;}-Eprgg-lYéﬁ}é)éggﬁ7g-éhjx§%)%ﬁgng%%£}$g%§%Ff)dioI. Preparation of the

magneg)um deriygli¥®s ; 12B-hydroxy 11p-(4-pyrrolidinylphengl)

e

- Sy Y e b wr ey s s e s ——— i S ot amp

lgEzggrop-l-xngi) estra_4#,9-dien-3-one.

6;4 g of product obtained in Stage A are dissolved h
in 128 cr’ of methanol then 13 cm’ of 2N hydrochloric
acid are added. [The wkole] is agitated at 20° ¢ for

10 one hour, then 25¢ cm3 of diethyl oxide énd 256 en’

of a 0.25 M agueous solution of sodium bicarbonate

are added. [The_wholé]is decanted [andl extracted with

diethyl oxide, the organic phase is washed with a 0.25 M

agueous solutibn of sodium bicarbonate, then with a

15' saturated aqueous solution of sodium chloride [and]
dried and the solvent is evaporated. The residue is
chromatcgraphed on silica, elution being carriea out
~ ‘with the petroleunr ather / ethyl acetate mixture (1:1)
| | and 5.2% g of expected product are obtained and
20 recrystallised frqm a methylene chloride / diisopropyl
oxide mixture. |
M.Ft. = 190.

[a]D = +120° z 2.5° (c 1.2% chloroform).
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Under inert gas 4.12 g of nagneéiun1and 10 cnB of tetrahydrofuran are . -~ 3

"mxed. A few [err] of NNnmethyl N-(3-nethylbutyl) 4-brono benzenanine in )
solytion in 25 tetrahydrofuran are introduced and the reaction‘is 3 CX“

“initiated by the addition of [err] of_l8 2- di br onmoet hr ane. -89- Then '
over 40 mnutes, the rest of the soluti&% of N-nmethyl N-(3-nethyl butyl)

4- bronb benzenanm ne in .anhydrous tetrahydrofuran (32..6 g in 90 [err] is
added. [The wnﬁéﬂtlgggshen12@;P%$tdgzrpig%gata1aehhgg@ﬁino¥hehéepperature
t hen kept under agitatron for our . - solution of the expected
magnesi um derlY¥etevhenglt kst rabtaidraili efobdensati on. 8 g of 3, 3-[1, 2-et hane
~diyl bis (oxy) ] [err]-lOa- 10: epoxy [err]-(prop-1-ynyl) estr-9 (11)
en [err]-ol arkapexdd:vpsB-00 .eraharic adbiylir biis_{owydlyddguran and 3.77 g
of copper chl ori de. LThe m xture]is agitated for 20 m nutes qt;iéto][erﬂ
C under i nert{4z&ine hbFlapdnpabenyl) (2o <o DeIEh 68 tRaQreS12ETid8 vati ve
prepared 15 . ., above are added. The mxture is then poured into an
aqueogs sol ut3%kht ammoni um chl ori de [ and] extracted

3 g of product obtained in Stage B of Example 17
are mixed with ©0 cm3 of anhydrous pyridinz and 6.6 &
of 5% palladium on calcium carbonate is added. A
current of hydrogen is passed into the mixture at
1C anbient temperature for one hour. The catalyst is
separated, the filtrate is evaporated to dryness [and]
the residue is %axen up with toluene and again
evaporated to dryness. 2.94 g of expected precduct
are thus obtainazd, [which islused as it is for the next
15 part of the synthesis. M.Pt = 181° C. The product -
can be recrystallised from a methylene chloride /
diisopropyl oxide mixture. M. Pt. = 182° ¢.
(aly = -6.5° 2% (c = C.7% chloroform)

20 zethenyl estra 4,2-dien-3-one.
Under inert gas 2.94 g of the product obtained in
Stage A are mixed with 60 cm? of methanol, then 6,2 cm’
of 2N hydrochloric acid are added. The solutioh is
agitatad at 20° ¢ for one hour, 120'cm3 of ether and
25 . 120 cn’ of a 0.25 M aqueous solution of sodium bicarbon-

* .
ate are added [and the wholel is kept under agitation

*Translator's note: The French "maintint" is clearly a
misprint for "maintient" ='"is kept".



with ether mixed with triethylam ne then with nethylene chloride mxed with
triethylam ne. The conbi ned organic. phases are washed with a saturated =~ _
aqueetls sol ution of 20 sodi um chl ori de, -dried and evaporated to
dryness. 31.2 g of expected product are tained [which is] used as it i
for the follow ng stage. The product can“®e purified by chromatography on
silica, elution being carried out with the nmethylene chloride / acetone /
25 triethylamne mxture (96.5 : 4.5 : 0.5). [err] =[err](c = 0.7% -
chloroforn). *Translator's note: The French "M nethyl" woul d appear to be a
~msprint for "RopellOyminutes OQUecah068@ Bnd ERtrhekhydr @i therddndA; [meththy
(3-methyl butyl) am no]. phenyl] [err]-(prop-1) estra 4,9-dien-3 -one 26 g
of product obt@heedriganfcaghasaris dvsshédedithn 300.0% of amidwne! , then
[err] of 2N.hydrochloric 5 acid are added. After one hour under
agitation, theselntirs iof sodristh ibicenhomgteotbenokitthom ofatanth tied
bi carbonate [and] extracted with ether, then with nethylene chloride, the
conbi ned or ganf@UpRESeSOINS 1nas IRy spdium ehiorided Jdwddus doviad i omdof
sodiuméu) chloride [and] dried and the solvent is evaporat ed.

the solvent 1is evaporated. 2.65 g of product are
obttained and chromatographed on silica, elution teing -
carried out with the benzene / ethyl acetate mixture
(7:3), and then crystallised from a diisopropyl oxide
/- -methylene chloride mixture; 1.51 g of expected

10 product are finally obtained, M,Pt, = 150° ¢
[a}D = +243° + 3° (¢ = 0.8% chloroform)

Example 26 : 17@-hydroxy 11B-(4-diethylaminophenyl)

17a-(prop-1l-vynvl) estra 4,9-dien-3-one.

15 (4-diethylaminophenyl) 17a-(prop-l-ynyl) estr-9-en

Formation of the magnasium derivativa.

Under inert gas 3.9 g of magnesium are mixed into

10 em? of tetrahydrofuran. Drop by drop, 34.2 g of
5

20 4-(N,N-diethylamino) bromo benzene ir 110 cm”’ of

tetrahydrofuran are added, the tesmperature being kept
at about 550 C. A 1 M solution of the expected magnesium
derivative is obtained.
Condensation.

25 7.4 g of 3,3-[1,2-ethane diyl bis (oxy)] Sa- 10a-
epoxy l17a-(prop-l-ynyl) estr-9 (11) en 17B-0l are

p)

dissolvad in 150 cm’ of anhydrous tetrahydrofuran.




The product is purified by chronmatography . on silica, elution being carried.

-out with the toluene / ethyl acetate m xture (92:8) and 3.23 g of expected

product are obtained. 15 [err] = [err] 3.5 (C= 0.6%chloroforn .
Analysis : [err] (485.71) Calcul ated: 4}681.6 H% 8.92 No 2. 88 Found
81.4 9.0 2.7 The amine used at’ the start of Stage A was '

‘prepared 20 as follows. Stage a : N-methyl N-(3-nethylbutyl) aniline.

86 g of- NNnethyl aniline, [err] of anhydrous benzene and 81 g of anhydrous

triethylam ne are m xed. Drop by drop, 121 g of isoanyl brom de are added

and [the whol el i 25%5 of coPEER &A1k oY sdfedpufBne Whelslikure is
filtered, the filtrate is washed with water [and] dried and the §olvent. S

evaporated. Thegitesieieat sOdte} +5Ped amdel0 imert gas94dnde®Pectéd product
are obtained. B.Pt. 18 = 132C. Stage b: N-nethyl N (3-nmethylbutyl) 4-brono
aniline 64 g ofofpridtkiciolbt bomedfi naghagd ux arerinxeiivei pheparefl of acetic
acid then, drop by drop, over I.hour 5 at aéPyt [err], 58 of
brom ne in sol @bcore iarg ex¢ded slowly. [The wholelis kept for 1
5 hours under agitation at 20° C, pourad into an

aqueous solution of ammonium chloride [and] extracted

with ether, the organic phase is washed with an

aqueous solution of sodium bicartonate [and]dried

and the solvent is evaporated. The residue is

1C made into a pastz with petroleum ether then treated

with active g%arcoal in ether and recrystallised

from isopropyl ethér. 4 g of expected product are

thus obtained.

(al, = -61° b 2.5° (c = 0.7% chloroform)

D

15 Stage B_:_17B-hydroxy 11p-(4-diethylaminophenyl)_

— s S el > B = - - g s s e o aem

To a solution of 3.12 g of product obtained in

Staée A in 45 cm3 of methanol are added 8 cm3 of

2N hydrochloric acid and [the wholel is agitated at

20 20° C under inert gas for 45 minutes. [It]is

poured into water, neutralised by the addition of

‘2N sodium hydroxide, extracted with methylene chloride
[and] dried and the solvent ié evaporated. The residue .
is chromatographed on silica, elution being carried out

25 with the benzene / ethyl acetate mixture (1:1) and

 *Ppgnslator's note: The French "carbon" could be a misprint
for either "carbone"™ = "carbon" or "charbon" = "charcoal"”
and the latter would appear to be more appropriate here.



of acetic acid are added. The tenperature is taken to [err],[the whole]is - " -
agi tated for 8 hours,then poured into iced water [and] extracted with o
nmet hylene chl oride, the organic phase is washed with a solution of sodiu

10

bi car bonat et hen with mater[ang]s ried and the solvent is :
‘evaporated. The residue is distilled and 70 g of expectedproduct are

obtained. B.Pt 0.5 = [err]. Exanple 28 : [err]-hydroxy [err]-(4-(N,

15

N-di met hyl ami noet hyl t hi o) phenyl] [err]-(prop-I-ynyl) estra 4,9-dien-3-one.

St age bis (oxy)] [err]-(4-

.3 3[1,2-eth di yl
(N,N—inethylanﬁné%ﬁﬁi{?%i%§5%3£§9l??@Pﬂ$ﬂiﬁﬂﬁb4¥ﬁ93§n%%tr-9-en [err]-diol

Preparation of ¢ he nagpﬁfiunmder ma ive. ngﬁ{ inert gas,2g of nmagnesi um

and 15 cmi of anhyrous

m nutes, the t r.atsur e, hei nggal | dt i to [err], a solution of 20 g
of 44(N,N-dine$ 2 :ngtﬁyilh¥6$ @égréﬁ§7géﬁgbne in 40 cnB of anhydrous
tetrahydrof urapai1sy1atddit s Qs . 26, TNl @Gl ORoX \nitiated bythe

i br o WC@EITR% V\%I g‘]'%}qs LA ‘a?f?

‘addi tion of 1,2-di bronoet han€. ~r

et? ahydrof bFaf Qr&%ictdPTofReR) over 45 20

owed to return to 25

200 C sthen kepousader agitatgagyior 4ggnpne esggndelognert *Translator's
note: .The French "brono" would appear to be a msprint” for "brome" =

"bronmine". ** The Mhench-(ANH L SOPALBALNY )T 83GndObnA4Ws Cgsb@ Leaction. . ”
= "The reaction was initiated.."

e

10

20

25

th2 start of Stage A was preparéd as follows..

To a solution of 86 g of N,N-diethylaniline in
400 cm’ of acetvic acid are added, drop by dror, 93 g
of bromine. After the end of the introduction,
[the whole] is pour=d into a water / ice mixture [and)
extracted with methylens chloride, the organicz phaée
is washed.with an aqueous solution of sodium bticarbonate
[and] dried and the solvent is evaporated. 125 g of
expected prodﬁct are obtained. B.Pt. : 0.6 = 97° C.

Exaaple 27 : 178-hvdroxy 11R-[4-Tmethyl(3-methvlbutyl)

aminolphenvl] 17a-(prop-l-ynvl) estra &,9-dien-3-one.

Stage A_:_3,3-[1,2-ethsne diyl bis_(oxy)] 11p-[4-Tmethyl-

(3-methylbutyl) amino) phenyl] 17a-(prop-l-ynyl) estr-9-en

—————— b bl PP Ry gy LS il AP, B sfcnifinl P I P Sporg ) e S e PN I o

-Preparation of the ragnesium derivative.

S cnp G S S o S T S - —— - - ST G WD 4 Gml EmS CED TS Gub e S T GED GEb D s

Under inert gas 4.12 g of magnesium and 10 cm? of

tetrahydrofurand are mixed. A few cm3

of N-msthyl
N-(3-methylbutyl) &4-bromo benzenamine in solution in
tetrahydrofuran are introduced and thke reaction is

initiated by the addition of 0.2 cm’ of 1,2-dibromoethane.

R e L DTN R SN PP BIIR B - SX - ST




- 92 - gas. A 1.05 Msolution of the expected magnesi um derivative is thus -
obt ai ned. Condensation Under inert gas [err] of the solution of nmagnesium5
- der{j yative obtained above is cooled to [err] C To this are added 1.730Q_g
of copper chloride, [the whole] is kept der agitation for 20 m nutes
then 5 g of 3,3-[1,2-ethane diyl bis (oxX3)]" 5a-[err]-epoxy
[err]-(prop-l-ynyl estr-9 (11) en [err]-0l1l in [err] of anhydrous:
tetrahydrofuran are added. 10 - [The whole]is kept at 200 C under inert gas.
- for 2 hours 45 mnutes. "The m xture is poured into [err] of iced,water
contai ning 60 het ewepnkommdhugeisje.tHelheesthod£] the &eputintepLfad-metthyl
for 45 mnutes [and] decanted, the aqueous phase is extracted wth diethyl
oxi de m xed wWiN4( 35methylbubyhyl dribroma erzemankoe odBani ¢ phases are
washed with a saturated aqueous solution of sodiumchlorigde and3 dried and
the sol vent i 2vEporwsetietTabydasifaran v ngmt byr 3Phed ' dnis uni na,
elution being carried.out with Lgf met hyl ene chloride / acetone m xture
(95:5) 20 addede. sTHe oVhekpESTgT tare2bprai hedampirngpect r um

Absorgtlonzﬂ 4égggraé&}2’t gﬁok%gEIJREZQDAgfgggﬁggdfor 1 hour.

A 0.9 M solution of the expected magnesium derivative

is thus obtained.
y Condensation.
8 g of 3,3-{1,2-ethane diyl bis (oxy).] Sa-10a-
10 epoxy l17a-(prop-l-ynyl) estr-9 (11) en 17@8-o0l are
mixed with 90 cn’ of anhydrous tetrahydrofuran and
3.77 g of copper chloride. [The mixture] is agitated for
20 minutes at Ofbo]’+5° C under inert gas, then 100 cm5
of the solution of magnesiun deriiative prepared
15 above are added. The mixture is then poured inte an
aqueous solution of ammonium chloride [and] extracted
with etker mixed with triethyiamine then with methylene
chloride mixed with triethylamine. The combined organic.
phases are washed with a saturated agueous solution of
20 sodium chloride, dried and evaporated to dryness.
31.2 g of expected product are obtained,fwhich is]used
as it is for the following stage. The product can be
purified by chromatography on silica, elution being
carried out with the methylene chloride / acetcne /
25' triethylamine mixture (96;5 : 4.5 ¢ 0.5).
aly = -59,5° £ 2,5% (¢ = 0.7% chloroforn).

*Dranslator's note: The Frgnch "M-méthyl" would appear
to be a misprint for "N-méthyl".



1670 cmL (CO and conjugated CO, 1615 and [err] (aromatic bands).- - 93 -
Stage B': [err]-hydroxy [err]- 4-(N, N-di net hyl am noet hyl t'hi o) phenyl) '

[erg)-prop-1-ynyl) estra 4,9-dien-3-one. Under inert gas 10.3 g of prod;§£§§S>

obtained in Stage A are mixed with [err] _of nethanol, then [err] of 2N
~hydrochloric acid are added. [The mhofe? I's kept under agitation at [er
for ‘1 hour 15 minutes [and] neutralized by the addition of a saturated
aqueous sol ution of sodium bi carbonate, 200 cnB8 of diethyl oxide are added,
[the whole] is decanted [and] extracted with diethyl oxide, 10 [ and] the
conbi ned or garBtaghaBes_i7B-hasrecynilip- tedine b el éggggggzgggyxkilof
sodium chl oride, dried and_concentrated to dryness, The residue is

chronatograpméﬂkﬂﬂlﬂgiﬁﬁi]EEHEE&@BQQJiIXBﬁﬁ iﬁEEEE-ﬁthdEBE_éaﬂﬁﬂiﬂm
chl oride / nmethanol n1xture989 1) and 3 g of, expected 15 produyct are

obt ai ned and cryst#?|82z@d BFORHREnGUtRSE Pkt t¢$?d4|§65r3é§FQ%Yﬂﬂa
L N e AN R O L i
hydroxsde in %@léﬂ§igfgdge§§oA¥%gr one hour under agltatlon,.the
mixture is poured into an aqueous solution of sodium
bicarbonate [and] extracted with ether, then with
x \/ ‘methylene chloride, the combined organic phases are
washed with a saturated aqueous solution of sodium
1C chloride (andldried and the solvent is evaporated.
The product is purified by chrematography on silica,
elution being carried out with the toluene / etﬁyl
acetete mixture (92:8) and 3,23 g of expected'produet
are obtained. | |
15 lely = +125° = 3.5° (¢ = 0.€% chloroform)
Analysis : Cys H,y NO, (485.71) |
Calculated: 'C% 8l.6 ®6 8.92 N% 2.88
Found: 8l.4 9.0 2.7
_ The amine used at the start of Stage A ﬁas prepared
20 as follows.
§E§vs_§_;-3:9§23v__j:&z:ee&hv}éezvll_egal1&5;

86 g of N-methyl aniline, 500 cn’ of anhydrous benzene
and 81 g of anhydrous triethylanine are mixed. Drop by
drop, 121 g of isoamyl bromide are added and[the wholelis

.25 taken to reflux for 100 hours. The mixture is filtefed,

the filtrate is washed with water/andl dried and the solvent .

is evaporated. The residue is distilled and 90 g of



in [err] of ethanol. Elsewhere, 23.5 g of chloroethyl- dinethylam ne
hydrochl oride are dissolved in [err] of ethanol, then 160 cnB8 of the sodi
hydkoxi de sol uti on prepared above are added. Elsewhere, 30 g of parabro
25 t hi ophenol are dissolved in [err] gh ethanol, then [err] of the
'sodi um hydr oxi de sol ution prepared above“are added. Then, over 2 m nutes,®
at 200C;, the am ne solution prepared above *Translator's note: The French
"diisoprpyle” would appear to be a msprint for "diisopropyle". **It would
appear that "c" has been omtted at this point fromthe Frencl text.

-94- is added.e¥PRfebethoPEPdugtt arenobdadmed.ux Bt 8 Mursl32heCsol vent is

et e ne St b DL RS R S A AT £ BB B 08 o1
Sodi um hydr oxi de then_ with t Land] drigd and the solvent |
evapor at ed. The r%slf _;)%eoi spa?éw}gfégtgn&e%.@ d?g-éxﬁe%f%dmb’r%gu&’tl%ﬁ’re
obt ai ned. B. =.f€ [ & (4 di e hy L.Nep )
Bfergr]d_- hyd;gxy%if- %n%t r?%eé%%/ltg%(?ﬁylrggg[ é?lre]n’l%ild(ﬂr{béf %ﬁ%ﬁ’ b3EL"e H%EXJ
, 9- en- -y - * ca 2 - N

- -di rre?hyl am n%ph'ény t3}53- [Cl', g%thaﬁé gl&?/’?ﬁ ir Sélution in 60 cm

of acetic acid are added. The temperature is taken to

3

80° C, [the whole]is agitated for 8 hours, then poured

gikgf into iced water [and] extracted with methylene chloride,
the organic phase is washed with a solution of sodium

10 bicarbonatetheniﬁﬁzwﬁxr&nﬁ]dried and the solveﬁt is
evaporated. The residué_is diétilled and 70 g of

ekpectaiproduct'are obtained. B.Pt 0.5 = 119° C.

Example 28 : 17p-hvdroxy 118-{4-(N,N-dimethylaminoethylthio)

phenvl] 17a-(prop-l-vnyl) estra 4,9-dien-3-one.

15 Stage A _:_3,3[1.2-ethane_diyl bis_(oxy)]_118-[{4-

(N,N-dimethylaminoethylthio) phenyl] 17a—=(prop-l-ynyl)

———————— s vt ey s s e e e o ot et e e i e B e et e Y e e e D s et e s B s ey s W . Ui e v

-\/- EEEEEEEEEQE-Qf.Ebé_Q§EB§§iE§_Q§52222222;
Under inert gas 2g of magnesium and 15 cm‘ of

anhydrous tetrahydrofuran are mixed. Then, over 45

20 minutes, the temperature being allowed to rise to
56° C, a solution of 20 g of #4-(N,N-dimethylaminoethylthio)
l-bromo benzenes in 40 cm3 of anhydrous tetrahydrofuran is
introduced. The reaction ;;s initiated bythe addition of
1,2-dibromoethane. [The whole] is then allowed: to return to

25 20° C, then kept under agitation for 45 minutes under inert

*Trapslator's note: The French "bromo" would'appear to be

a misprint for "brome" = "bromine".” '

** The French should apparently read "On a amorcé la reaction.."
= "The reaction was initiated.."



bis (oxy)] 21- (trinmethylsilyl) [err] 19-nor pregn-9-en-20-.-yn.
[err]-[err]-diol. Under inert gas [err] of a 1.6 M sol ution of et hyl
magnesi um bromi de in tetrahydrofuran are mxed with [err] 15 of
anhydrous tetrahydrofuran. [The n1xture% is agitated for 5 minutes at O
[to] +[err]then, drop by drop, 3.4 cn8 % trlnethyIS|IyI acetylene are
added. The tenperature is allowed to rise again to [err] and the agitation
is cont.inued for 20 m nutes then, drop by drop, a solution of 20 1.12 g

of the produ bt aj n 'n r rous

t et r ahydr of u%né)l S én??%gu %%&F‘)F% v\/nQFg< i s )Epeé‘?t%& ﬁkg%h%t@%dat anbi ent
tenperat ure ydefy 2 ?i&é‘t E ANt hBQUILRYE 4 ey 2N aqueous sol ution of amoni um
chl oride, agitated 10 m nutes at anbi ent tenperature 25 [and]

extracted w Qpngmdfysepenchl ori de, the organic phase is washed with a

sat urated agqueous IOTTUTTON of sodiumch)oride [and] dried and the sol vent

I's evaporated. ThHénddrapaketogas 176t em Thef Rlencdolitiorhyfanaepeisdng " i s

clearly a msprint for "dinmethyl am nophenyl". - 95 - residue is

chr omat Pgr aphietriom sive cabtaelinedon biosiend s arod ezl otio 20K €heTpethtdlseum

ether / ethyl acetate n1xture (6:4) and 690 ny of expected product are

obt ai ned: are addzd 1.730 g of ccpper chloride, [the whole] is kept

under agitation for 2C mlnutes,then 5 g of 3,3-{1,2~ethane

LU diyl bis (oxy)l] 5a~1Ca~epoxy 17a-(prop-l-ynyl estr-9 (11) en
178-0l1 in 50 cm3 of anhydrous tetrahydrofuran are added.

10 [The wholel is kept at 20° ¢ under inert gas for 2 hours

5 of iced

45 minutes. The mixture is poufed into 60C cm
water containing,éo g of ammonium chloride. [The wholel
is kept under agitation for 45 minutes&ﬁxﬂdecanted, the
aqueous phase is extracted with diethyl oxide mixed with
15. triethylamine, the combined organic pheses are washed
with & saturated aqueous solution of sodium chloride [and]
dried and the solvent is evaporated. The residue is
chromatographed on alumina, 2lution being carried out
with the methylene chloride / acetone mixture (95:5)

20 and 10.3 g of expected product are obtained.

I.R.Spectrum.

Absorption at 3600 cm™' (OH}, 2240 cm™! (C=C), 4705 and
1670 cm™! (CO 2nd conjugated CO), 1615 and 1490 cm~

(eromatic bands).




[err] = -[err] (c = 0.5%chloroform. 5 Stage B :

[err] (4-di net'hyl am nophenyl) [err]-hydroxy 21- (trlnEthyIS|IyI) [err]

19- nor pregna 4, 9-di en-20-yn-3-one. 562 ng of the product obtained in St
A are mxed with [err] of nethanol and_[gﬁrL of 2N hydrochloric acid. [

m xture] is kept under agitation at anbi tenperature 10 for 40

m nutes, poured into an aqueous sol ution of sodi um bi carbonate [and]

extracted w th, ether ani c a e ds washed with _a saturated .

sol ution of sgﬂﬁﬁﬁi¢$|oerﬁLﬁzﬂag_a:;aﬁ_éﬁa ~damedbey Liagineatdiph i o Xhe
residue is chrenatqu I ca

t he petrol eume 7y of expect ed

T g . SRS 0
Yo 7 Yo
H) & Eami e?@ w1£1’?m%)@% rny]ne[c ra.n]o(]. (E);rhopr)l 20 ynylc) estr 2N

[err]-[4-(N, N-dlneth an1ronet phenyl

4, 9- dlen53-On%j&ﬁbﬁﬂkbrﬂc4a@h&fafé09&aéd0bt%Tﬁédwh%lﬁiaﬁk| é%%fﬂﬂaer .
di ssolved in [err]. of nethylene chloride then, over 15 m nutesS at 25 0
[to] + [err], sgpiteltiidwnanf20’G4rerof HEL@ChEOmQﬁﬁltB%nZ[Qhﬁ]aQiedlﬁﬁhllzed
12. 8[err] of nmethylene chloride is intrcduced. [The whole] is agitated for
1 hour at O [tg] thd edditiem @buzeslatutrated aqueous solution of sodium

bicarbonate, 200 en® of diethyl oxide are added, [the
wholel is decanted [and] extracted with diethyl oxide,

10 [andl the combined'organic phases are washed with a
saturated aqueous solution of sodium chloride, dried and
concentrated to dryness, The residue is chromatographed
on silica, elution being carried out with the methylene
chloride } methanol mixture (9:1) and 3 g of expected

15 product are obtained and crystallized by making into a
paste in diisopropyl oxide. M.Pt. = 145°C.

. [«1p = +125° & 2° <[Zﬁ = 1% chloroform).

L ' The amine used at the start of Stage A was prepared

as follows.

20 20 g of sodium hydroxide in pellets are dissolved
in 500 cm’ of ethanol. Elsewhere, 23.5 g of chloroethyl-
dimethylamine hydrochloride are dissolved in 75 cm3 of
ethanol, then 160 cm3 of the sodium hydroxide solution
prepared above are added. Elsewhere, 30 g of parabromo-

25  thiophenol are dissolved in 100 cm’ of ethanol, then
160 cm® of the sodium hydroxide solution prepared

above are added. Then, over 2 minutes, at 20°C,

the amine solution prepared above

*Translator's note: The French "diisoprpyle"” would appear
to be a misprint for "diisopropyle".

**Tt would appear that "c" ha§ been omitted at this point
from the French text.

|ed 15 out with



-96- a 0.2 N aqueous solution of sodiumthiosul phate, decanted, extracted. -

bi caf bonate, dried end evaporated to dryness. The residue is

- W th nethylene chloride, washed with an aqueous sol ution of sodium i} |

AN

S

chromat ographed on silica, 5 efutiou_@ﬁiug carried out with the

nmet hyl ene chloride / nmethanol m xture (8:2) and 1.28 g of expected product

mxtore. | The orystSFely olphd BpATElEETIREY Ha fearin SRR 3 buty ofvne

CAx ted d i d . e .. . R = . . =
0. 7% chil of of or R0 bt e STEPoEktel ety e (Hhasd ) RS WEREEI RS E (v

. L

di met hyl am nongitipdc fkenyithl 8echyleherchiypilde £StHA drPanidi BAu3E0RS .

'1.44 g of the product obtained in Exanple 23 are 5 m Xxed info 2.88 ¢

of ethanol thewssin&twithot 0.8378 @qukounaoluticrd ¢ dodFuanByatostilEano

is added. The suspension is agitated for 30 mnutes at [err], the

t enper at upe i s tddemweidth orabendandbd2aeqd amd [itee sthiore}t i $35kepapomrdsed.
agitation. The solvent is gvg&prated,ﬂthe_ZO _residue is taken up with
et her, separ at &9 ReH1dee ctls R@sEildeqd ondeddoSt &l PF rKRECHEd PFOLduSEd.

‘MPt. =TJerr] [err] = +[err](c=0.8%chloroforrg. Exanmple 32 : [err]-hydroxy

[err]-[4-(N,N-@H&wﬂhﬁ%%ﬁﬁ%) pReh{k] Opdr = 110Pitp- 1-ynyl ) estra 4
’g_dlen_s_one'Exa@ple 29 : 118-(4-dinethylaminophernyl) 178-hydroxy 21—

—(trimethylsilyli) (17«) 19-nor pregna 4,8-dien-20-yn-3-one.

10 Stage A : 418-(4~dimefhylsminophenyl) 3,3-[1,2-ethane diyl

bis (oxy)l 21-(trimethylsilyl) (17%X) 419-nor pregn-9-en-20-
-yn S«-178-diol. - o

Under inert gas 13 cﬁi of a 1.6 M solution of etnyl
maénesium bromide in tetrahydrofuran are mixe& with 13 cm?
15 of anhydrous tetrahydrofuran. (The nixturel is agitated for
S minutes at O [to)} +5°C,then, drop by drop, 3.4 cm® of
trimethylsilyl ascetylene are added. The temperature is
allowed to rise sgain to 20°C and the agitation is
d continued for 2C minutes then, éroz by drop,aa solution of
20 1.12 g of the prcduct obtained in Stage A of Example 7 in
10 cm’ of anhydrous btetrahydrofuran is iﬁtroduced. [The
wholel is kept for 16 hours at cmbient temperature under
agitation, poured into an aquéous solution of ammonium
chloride, agiteted for 10 minutes at ambient temperature
2< [and] extrzcted with methylene chloride, tbe organic phase
is washed with & saturated aqueoﬁs solution of sodium
chloride [and] dried and the solvent is evaporated. The

*Pranslator's note: The French: "diméhylaminophenyl" is
clearly a misprint for "diméthylaminophenyl".



25 Stage A 3,3-[1,2-ethane diyl bis (oxy)j [err]-[4-(N, N .- dlpropylan1no)
97 -

“r phenyl ] [err]-(prop-1-ynyl) estr-9-en [err]- -[err]-diol. -

&

Preparation of the magnesium derivative. Under inert gas 5 g of magnesi
are mxed with 15 cnB of anhydrous tety 5dLofuran. Drop by drop, a
solution of 52 g of 4-brono N, N-dipropylaniline in [err] 5 of

t et rahydr of uran |s added, the tenperature being kept at 400C. A 1.1 M

sol ution of expeet HenﬁénégﬁﬁmqiﬂgRﬁﬂhwé on sﬁhscabtaunﬁdonCmdeQ§at ion.

Under inert gas_a sg%ut % 5121 gygf 3,3-[1, 2- -ethane diyl bis
(oxy) 3 |[err]-EpBRyERePPE- F F&p §r%%ﬂ¥wgethy éneFéNﬂ]~@BhﬂnQuned in
s agi tated atBFTELT +CPakPT ‘3{#&50200 “HEREEESY BEpEREE s MR tSpRAd on
f atL hPat @ i The whol th
agi tated Tor Ldir st Per T Boured | it 'aaégf%?%@m%ueﬁus ol Uti on of
ammoni umschl org tlgzd apd} &4} L!,lt.aq_m\egﬁ 9 QBQH%‘} J $dried

and the Solvent TS evapora e
el ution be|ngqﬁﬁr1mﬁhhmlom&;mztMﬁ?ﬂwlﬂguhdrfﬁf@ﬁna 4,,—d1en—20eyn-)-one.

562 mg of the prroduct obtaired in Stage A are mixed

with 15 cm’ of metheznol and 1 cm5 of 2N hyarochloric =zcid.

i o/ [The mixturé]is kept under agitetion at ambient temperature
10  for 40 minutes, poured into sn agueous solution of sodium

bicarbonate[End]extraéted vith ether, {he organic phase
is washed with a saturated solution of sodium : ’
chloride [and) éried &nd the solvent is evaporated. The
regidue is chromatographed on silica, elution being carried

15 out with the petroleum ether / ethyl acetate mixture (6:4)
and 354 mg of expected product are ottained.
[x]y = +97.5° ¥ 3° (c = 0.35% chloroforz).
Analysis  : Czq Hyq NO, Si (487.76)

= Calculated : C% 76.33 H% 8.47 K% 2.87

20 Found : C% 76.4 gy 8.7 Ny 2.8

Examplé 20 : 11ﬁ—nyaroxy 116 - L4 (N ,N-dime tuylamlromerhyl‘.

phenyl] 47x-(prop-1i-ynyl) estra 4 ,9-dien-3-one N-oxide,
' 1.4 g of product obtained in Example 23 are dissolved
in 28 cm’ of methylene chlcride then, over 15 minutes szt
25 0 [ta) +5°C, a solution of 0.64 g of metachloroperbenzoic
ecid in 12.8 ca’ of nethylene chloride is intrcduced. [The

wholel is agitated for 1 hour et Ol%d]+5° then poured into



20 acetate‘nixture'(?:é) and 6.3 g of expected product are obtained..

[err)-[err] (c = 0.8%chloroform. Analysis : [err] Calculated : C%76.74
H% 9. 02 N% 2.56 25 Pound : C%76.6 H®%9.2 N»2.5 Stage B
[err]-hydroxy [err]-[14-(N,N-dipropylagi?e)_phenyl] [err]-(prop-1l-ynyl) {
estra 4,9-dien-3-one. . - 98- To a solufifon of 5.83 g of product obtaine

in Stage A in [eprk ;0f th . d rrl,of [ drochl o

acid and [the %hgr]é] N §qg%i°tug:’tng(f§?&z% $€r&§%£ﬁ?nﬁpég.s["ﬁl"ﬁat{%’ ne%??%#?éed

by the additio a N is9dijyn; i SO I S5 er

reduced pr essu‘?}éggngt{sﬁe r%??ﬁ:r@sﬂ{rg{e%%i%&?h J'r‘rétg%fle%é'%\éﬁ%g{r ?ﬁﬁ@ebﬁ%e _
~organi c phase 56148sbad oW lddirkroicdoste( @pseihengokv@Rlor=sted to

evaporated. The residue is chromatograehed on silica, elution being 10 .
carried out wdhyhbestol Qaee rescidyd IsetmtenatastraphédSodSkiands3, 81 g of
expected product -are obtained. :IR Spectrum (chl oroform Absorption at 3600
[err] ( , leslufdon] bedng@) carsied [aut Jwith the aethylene chloride /
nethanol nixture (8£2) and 1.28 g of exgected product are
cbtained and dissolved in a methylene chloride / diisopropyl
oxide mixiture. The crystals formed are separated [and] dried
and 1.075 g8 of expected product zre obtained, M.Pt. = 215°¢.
10 [x]p = +74.5° £ 2,59 (¢ = 0.7% chloroforu).

Example 31 : Hemifumarate of 17p-hydroxy 116~[4—(N,N-

dimethylaminomethyl);Qhenzlj 17 - (prop~1-ynyl) estra 4,9~

-dien-3-one.

1.44 g of the product obtained in Example 23 zre
45  pixed into 2.88 cm® of ethanol then a mixture of 0.378 g
of fumaric acid in 4.54 cm’® of ethanol is added. The
suspension is agitated for 30 minutes at 60°C, the
 tempersture is allowed to return to 20°C and [the wholelis
o kept under aéitation. The solvent is evaporated, the
20 residue is taken up with ether, separated[and]dried and
1.70 g of expected product are obtained. M.Pt. = 160°¢.
"tQID = +70.5°% % 2,59 (¢=0.8% chloroform). |
Example 32 : 17B-hydroxy 118-{4-(N,N-dipropylamino)

phenyll 17x-(prcp-1-ynyl) estra 4,9-dien-3-ore.

Stage A : 3,3-[1,2-ethane divl bis (oxy)d 116-Lu4— (N, -

N
\n

~dipropylamino) phenyll] 17X-(prop-1-ynyl) estr-9-en 5X~

Lol s a e L U T Y A N R ORI R e e DL e R T e el e




The products bel ow constitute exanples of other products which-can be - . - . -

obhglned by the process of the invention : - [err]-[4-(N ethyl <;g§9
t hyl am no) phenyl] [err]-hydroxy 20 [err] (prop-1-ynyl) estra

4,9-dien-3-one (MPt. = 174C, [err] Le ?]2 c= 1% ([err]; - [err]-hydro

[err]-[N-nethyl 2,3- dlhydro 1H-i ndol - [err]-(prop-1- ynyI) estra

4, 9-di en- 3- one ihAF% [err] [err]_ +133 + [err]r 0. 8% CHC13); 25 -

[err] (4- dlneth-‘r“" -1 thehme ,’op- -1- ynyI) estra

4,9-dien-[err]-

ﬁ% %err 141 #¥% C 0.8% [err];
0 o] o AHER Mnrhose,p ¢ s i re il i Lo
[N_e(r)r] d(e4 Y Ir:)g[ﬂl dé['lrlphg%y?ﬁlﬁferr (p:gﬁ'afy?r?ﬁﬁq)%"b%&' D%%?rgy4k;§ Shiret 3- one
Xi coF %
1 Nmeseu gl og [ SENE Bel 8binor ¥ - (OPRAG T dns 1oher Sh BN 25

[err]-(4-N-nethyl N-(I-met yl ) am nophenyl ynyl)
4, 9-di en53- onef &fdirahpirofurafl- 3% 886, the temperature being kept st

40°C. A 1.1 M solution of expected magnesium derivative
is thus obtained.

Condensati on.

. U Under inert gas a solution of 5.55 g of 3,3-[1,2-

| 10 -ethane diyl bis (oxy).J S«~-10x-epoxy 17«¢-(prop-i-ynyl)
estr-9 (11)-en 178-ol obtzined in Stzge A of Example 7
is mixed with 200 mg of copper chloride. [The m1'+uré]1s
agitated &t O [to]l +5°C then, over 15 minutes, 50 cgs of the
solution of magnesium derivative obtzined above are zdded.

15  [The whole) is then agitated for 1 hour at 20°¢, poured into
a saturated acueous solutien of ammonium chloride [and]
extracted with ether, the organic phase is é&ried ard the

d
solvent is eveporated. The residue is chromatogrzphed o

~ silica, elution being carried out with the toluene / ethyl
20 acetate mixture (7:3) and 6.3 g of expected product are
obtained.

[«1; = -56° % 29 (¢ - 0.8% chloroform).
Analysis 5 Hyg NO, (547.75)
Calculated : C% ?6.74 H% 9,02 N% 2.56
c5 Found : C% 76.6 H% 9.2 N% 2.5
tage-B : 12ﬁ—hydrexy 11p-[4~(H ,N-dipropylarino) phenyll

17« - (prop=1-ynyl) estra 4,9-dien-3-one.

B




10 - 113-[4-(N, N—dlnethylan1noethyloxy) phenyl] [err]-hydroxy. -
~[enr}-(prop-1-ynyl) estra 4,9-di en-3-one N-oxide, ( = +60.5, ¢ = 1.2%
[err]; - [err]-hydroxy [err]-[(N-nethyl) 2,3-dihydro 1H i ndol -5- yI]

- 17a- (prop 1-ynyl) estra 4, 9-dien-3-ong xjde, 15 [err], ¢ = 0.8%([err
- [err]-hydroxy [err]-[4- (N—nethyl N—trinethylsilylnethyl) am nophenyl ]

17 1- I 4. (N-met h I
N-SI Erg'[ ESI amy%e% hy ' éﬁ%gﬁ%ﬁ% %_to? %9 (%ﬁd’ Yny ?yo{,erggeg ¥ TELhY _

4, 9-di en-3-ongst e A m[sor hmﬁy@rvomédxraﬂdx [ére( '\hd@écbﬁopbﬂéraé' apl-y1)
phenyl] [err]-(prop-1-ynyl) estra 4,9-dien-3-one; - 17-hydroxylm no

[er.r] - (4- di metdyd PodHDEHEBY bEias &hd [ﬂh&wﬁh@.@]&@ﬂ@glféﬁé&l &6 20% [err]; -
3(E) - hydroxyi m no 17-hydroxyim no 11-(4-di nethyl am no- 25 phenyl) estra
4, 9- di'en- 3- onefox [F0 rpinutes % [[At] L] areditrald(sBa lydronyi adiddtion of '
17- hydroxy|n1no 11 4-(4-di nmet hyl am no- phenyl) estra 4, g-dien-3-one, ([err]
c = 0.69p[errH sodxnmlbr@r051ﬁeuechrh@qmwanﬂ11qequporaueaeannyra

n1spr|nt for [err] - 100-
reduced pressure and the residue is tsken up with

methylene chloride. The organlc phase is washed with
weter [endl dried and the solvent is evaporated. The
residue is chrcmatocr,rhed on silica, elutidn being

10 carried out with the toluene / ethyl acetate mixture
(75:25) and 3.81 g of expected product are obtained.
IR Spectrum (chloroform)

Absorption at 3600 cm™' (OH), 1654 em™~ ' (C=0),

_ 1610-1595-1558 and 1517 cm'q (64.9 + aromatic bands),
15 2240 en~! (C=C).
The products below constitute examples of othner
products which can be obtained by the process of the
. invention : | |
W - d*xp-l'u-(N-ethyl N-methylamino) phenyll 178-hydroxy
20 47«-(pgop-1-ynyl) estra 4,5~dien-3-one (M.Pt. = 174°C;
xp = +189° ¥ 2,5%, ¢ = 1% CHCL,); |
- 17p-hydroxy 114-I[N-methyl 2,3-dihydro 1H-indol-5-yl]
1?N;(pr0p-1—ynyl) estra 4,9-dien-3-one (M.Pt. = 176°¢C;
ay = +133° £ 3% ¢ = 0.8% CHC13);
- 1B -(4-dimethyleminophenyl) 3-hydroxyimino 17x-(prop-

.
\n

-1-ynyl) estra 4,9-dien-17@-ol, isomer Z (M.Pt. = 260°C;
= 141° 2 3,5° ¢ = 0.8% CHC1z);

%D




Phar macol ogi'cal. Study Study of the activity of the products on hornone

~regeptors. Mneralocorticoid receptor of the rat kidney. Mle :
Sprague- Dawl ey EOPS rats, weighing 140 to 160 g, 5 fromwhich the
suprarenal gl ands have been renoved 4. @g8.days previously, are sacrifi(Cp
and their kidneys are perfused in situ with 50 mMl of a buffer [of] 10 nmM

- Tris, 0.25 Msaccharose [and] HU [at] pH 7.4. The kidneys are then

renoved, decaps ullH-at-aithdEHEoam iesh iy D) GLusydBotPiningd Ppkléprop-
pol ytetrafl uoroethylene glass (1 g of tissue to 3 m of buffer). The

honpbgenat e i s -AefpnyY Lgest faory -l enkX¥P8-261 S0Dsome At E[ @i Pt . Se226°Cq
elimnate the fixing onjtriti ed al dosterone on the glucocorticoid
receptor, theofprs 4184t r:] Fihydroxy A58% CEAYLpkt hyl pregna 1,4,6-trien
20-yn 3-one stéroid adhering solely to the glutocorticoid receptor is_m xed
with the superndﬁ@mhmdngxxfi&81ﬁﬂrnynnn1i¢wkmhmmm&)oh%@+(noogw1-on§)
supernatant liquid is ultracentrifuged at 105 000 g for £0 m nutes at

[err]._Aﬁiquo@ﬁ&ﬁﬁs? ~din-anta 19#143)_ ﬂ+?ﬁuiﬂ ?%Qscbbtained are
n the precend of R, cadng coftand-ATbidices ) 2,500 - [err] of cold
Mncubat | on. ¢ e XAnATRIAY o BTl lcnebol 1 et LaPuf £8 Bl shbnBiy i
- measured by t RSl RGHYHAYR My Wt U - U AR 5006 AL @M100° T 3.5°
S c = 0.5% CHCIs);
| 10 - 11p8-[4-(N ,N~dimethylaminoethyloxy) phenyll] 17B-hydroxy
17a~-(prop-1-ynyl) estra &,9-dien-3-one N-oxide, (aD = +60.5° ,
¢ = 1.2% CHCL,); |
- 17B-hydroxy 11B-[(N-methyl) 2,3-dihydro 1H-indol-S-yl]
17a-(prop~l1-ynyl) estra 4,9-dien-3-one N-oxide,
15 (ap =+103° 2 2,5° , ¢ = O.8% CHC1,) 3
- 17B~hydroxy 11B-[s~(N-methyl N~trimethylsilylmethyl)
aminophenyll 17a-(prop-l-ynyl) estra 4,9-dien-3-one;
- 178-hydroxy 118-[4-(N-mefhyl N-diﬁethylaminoethyl)
aminophenyll 17a-(prop—i-ynyl) estra 4,9-dien-3-one;
20 - 178-hydroxy 118-{4~-(N-methyl piperazin-l-yl) phenyll
17a-(prop-1-ynyl) estra a,9-dien-3-one; |
- 17-hydroxyiﬁino-118-(a-dimethylaminofhenyl) estra
n,9-dien-3-one, [aly = +207.5° ¥ 3.5°, (c = 1% CHCl,);
- 3(E)-hydroxyimino 17-hydroxyimino 11B-(z-dimethylamino-
25 - phenyl) estra 4,9-dien~3-one, (aD = +195° b 50 ,
¢ = 1% CHCl;);[and]
- 3(Z)-hydroxyimino 17-hydroxyimino 118-(s-dimethylamino-
" phenyl) estra &#,9-dien-3-one, (aD = +163° ¥ 2 5° ’
c = 0.6% CHCLy).

*Pranslator's note: The French "CHCL," is clearly a misprint
for “CHCI,". | =5
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- 101 - Androgen receptor of the rat prostate gland. Hale Sprague-Daw ey
EORS~rats of 160 to 200 g are castrated. 24 hours after castration, th
animals are sacrificed; the prostate glands are renoved, weighed and 5
honogeni zed at [err] using a Potter pel ¢06t+«afl uoroethylene glass in a
buffered solution (10 MM Tris, 0.25 M saccharose [and] HO [at] pH 7.4) (1

g of tissue to 5 mM of TS). The honbgenate is then ultracetrifuged (105, 000

g 10 X 60 Mo 105 S{ﬁd$uot parts of the supernatant |iquid thus
obtai ned are incubated at 00C for two hours with a constant concentration

(T) of producStRdif &/ Icheyab©xyiferét (tHet prbaastEaoh hBrhbnk! T@ReItII).
In the presence of increasing concentrations (O - 1,000 ,10 9M 15

ei ther of col tliRerelcforcinlcbidstesé gtoneof othef rabekpaadyct to be tested.
The concentration of bonded tritiated P (B) is then neasured in each

i ncubat e by the tedlaliegSprdgwaishaywt ¢ pnEOBS chatsgaledgkingn14Pr bgedeSyen, -
receptor of the rabbit uterus. 20 | npubi ¢ fermal e rabbits of about
1 kg receive Arem ¥hdsls thpldunnarsnat gbandsrhave beepazespbved faypo &ter

this treatnenh, the animals are sacrificed; the . .
ays previously, are sacrificed and their kidneys arw

perfused in situ with 50 ml of a buffer [of] 10 mM Tris,
0.25 M saccharose [and]l HCl [at) pH ?7.4. The kidneys are
then removed, decapsulated and homogenized at 0% using

10 a Potter polytetrafluorocethylene glass (1 g of tissue to
3 ml of buffer); The homogenate is ceﬁtrifuged for 10
minutes at 800 g, at o°c.

So as to eliminate the fixing of tritisted aldosterone

on the glucocorticoid receptor, the 11p4, 17B—dihydroxy

15  21-methyl pregna 1,4,6-trien 20-yn 3-one steroid adhering
solely to the glucocorticoid receptor is mixed with the

6M.

supernatant liquid at the final concentration of 107
&/ This supernatant liquid is ultracentrifuged at 105,000 g
for 60 minutes at 0°C, Lliquot parts of the supernatant
20 . 1liquid thus obtained are incubated at 0°C with a constant
concentration (T) of tritiated aldosterone in the presence
of increasing concentrations (O - 2,500 .10-9M) of cold
aldosterone or of the‘cold product to be studied. After
a period (t) of incubation, the concentration of bonded,

25 tritiated aldosterone (B) is measured by the technique of

adsorption to charcoal-dextran.



uteri- are renoved, wei ghed and honogeni zed at 00C using a Potter . -

poI&L@trafluoroethylene glass in a TS buffered 25 solution (10 mM Tri's
0.25 M saccharose [and] HCO [at] 7.4) (1 g of tissue to 50 ml of TS). Thii:?ij

honmogenate is then ultracentrifuged (1051000 g *Transl-ator's note: The

French "tenponnee" is clearly a m sprimt r="tanponnee" = "buffered".

-102- 5 . x 90 mnutes) at [err]. Aliquot parts of the supernatant liquid

t hus obtained are incubated at 0 C for a period (t) with a constant

concentration (Mdopgeni reqepdopr odudther K&ty , Pdosli ate¢ hgland.

19-nor -4, 9-pregnadi ene-3,20- 5 - -dione) in the presence of increasing

concentrations (0 - HakgoSpresuerDawliest HITTtabR oHr1ed tol d0Prg- are

gesterone, or of the cold product to be tested. The con- centration of
bonded tritiat etREBFeEs t RenheEESURdLd9h @idFamat Eheyarbealacareque
of adsorption to_cha coa&: degﬁran. Ci%foqorticoid receptor_of the
rat thynus. Hal3PEhthyBed bakfly PEGESAtS S1andR%S 2P havie1Bled and
suprarenal_ gl a ed. 4.t0of days after this r valE éfe animls are
sacrifice® and ilrééé%@#g%r 8t1§ ¢ e @d%é’dtd“% %S u@r@gﬁyiene

” _

buffer [of] 10 gMgss in a TS buffered solution (10 mM Tris, 0.25 M

| saccharose [and] HC1l [at]l pH 7.4) (1 g of tissue to 5 ml

L of T8). |

- The homogenate is then ultracemsrifuged (105,000 g

10 x 60 minutes) at 0°c. Aliquot perts of the-supérnatant
liquid thus obtained are incubated at 0°C for two hours
with a constant concentration (T) of product P (178~
hydroxy—17«-methyl-estrap4,9;11-trien-3-one) in the
presence of increasing concentrations (0 - 1,000,.10'9M)

15 either of cold P, or of cold testosterone, or of the .
product to be tested. The concentration of bonded
tritiated P (B) is then measured in each incubate by the
technigue of adsorption to charcoal-dextran.

Progestogen receptor of the rabbit uterus.

20 Impubic female rabbits of about 1 kg reseive a
cutaneous application of 25 pg of estradiol. 5 days
after this treatment, the animals are sacrificed; the
uteri are removed, weighed and homogeniZed at 0°¢c using
a Potter polytetrafluoroethylene glass in a TS buffered

25 solution (10 mM Tris, 0.25 M saccharose [andl HCl [at]
7.4) (1 g of tissue to 50 ml of TS).

The homogenate is then ultracentrifuged (105,000 g

*Translator's note: The French "tgmponnée" is clearly =
misprint for "tamponnée" = "buffered".



Tris, 0.25 saccharose, 2 nMdithiothreitol [and] HCO [at] pH 7.4, using.
'PqLBer polytetraf{uoroethylene glass (1 g of tissue to 10 nl of TS). THe
hormbgenate is then ultracentrifuged (105,000 g x 90 m nutes) at 00C. 20
Aliquot parts of the supernatant | i qu qg-hus obtained are incubated at
[err] for a period (t) with a constant concentration (T) of tritiated
dexamet hasone in the presence of increasing concentrations (0 - 2,500 . 10

Lobted. S The XodleRtESERE) " B RNe oidaq ffnts Ao et Padina ool |«
then ”Easurec’li&u?&C'EthCBlB%tﬁnl%ﬁ the t %@1@%0& er bt-o8 %@POa

char coal - dext r an. Trans ator's note I ssu

mosprint for {£)Sguth=a" bohs¥@ant ContRe AN ﬁbf%ﬁtﬁﬁftlmd appear to
be a msprint for "adsorption”. The French "ph" should clearly read

"pH". - 103pr&Bt&OIRN (N ?ert-alim@fbhfylle TRUSREr-UL SFUisre dridithéte £3pROS M ce,
18 to 21 days old, are sacrificed; the uteri are renoved, then honobgeni zed
at 0 0 G usi n-ginoi?eﬁtnan phbypebsehlceorocl‘etmdmwfs:gi@snsonc\emtratlons

(0 - 2,500 . 10~9M) either of cold R, or of cold pro-
gesterone,ar of thecold product to be tested. The con-
centration of bonded tritiated R (B) is then measured in
each incubate by the technique of adsorption to charcoal-

10 dextran. | |
‘Glucocorticoid receptor of the rat thymus.

-lMale Sprague~Dawley EOPS rats of 160 to 200 g have
their suprarenal'glands removed. 4 to 8 days after this
removal, the animals are sacrificed and the thymi are

15 removed and homogenized at 0°C in e buffer [of] 10 mM
Tris, 0.25 saccharose, 2 mM dithiothreitol [and]l HC1 (at]
53*7 4, using a Potter polytetrafluoroethylene glass
(1 g of tissue to 10 ml of TS). The homogenate is then
ultracentrifuged (105,000 g x 90 minutes) at o°¢.

20 4iliquot parts of the supernatant liquid thus obtained
are incubated at 0°C for a period (t) with a constant
concentration (T) of tritiated dexamethasone in the
presence of increasing concentrations (0 - 2,500 . 10'9M)
either of cold dexamethasone, or of the cold product to

25 be tested. The concentration of the bonded tritiated
dexamethasone (B) is then measured in eaeh.incubate by

* ok
the technique of adsorption to charcoal-dextran.

*Trenslator's note: The French "issu" is clearly a misprint
for "tissu" = "tissue".

** The French "absprption" would appear to be a misprint
for "adsorption™.

***The French "ph" should: clearly ‘read "pH".



5 TS buffered solution (10 nM Tris, '0.25 M saccharose [and] HO [at] pH
7.4),(1 g of tissue to 25 nl of TS). The honogenate is then (i}%i)

ultracentrifuged (105,000 g x 90 m nutes) at [err]. ‘Aliquot parts of the
supernatant |iquid thus obtained are i-nd@@ated at [err] for a period 10
(t) with.a constant concentration (T) of tritiated estradiol in the
presence of increasing concentrations (0 - 1,000 .[err] either of cold

estradiol , or middisohdesheQiche! glerbaskedyerlae concentration of
B) is th

bonded tritiated estradi ol is then nmeasured in each incubate 15 - by

the technique of adegswhienfématbamngeal,- d8xtbam Galyaulali onef the
relative affinity of bonding. The cal culation of the relative affinity of

bondi ng (RAB) ssridtidédal therutetit beer ceppireds. thee homop@nigdaveurves
~are traced : tQp percent age 20 of bonded tritiated hornone B as a -
~function of tKeCT Usigss ia hPebfer hpotphebrafiubroeshylleaecc gldissefiar ence
~hornone and B as a function of the |ogarithmof the T concentration of the
“col d product {ESstbarffempd ssobughon| (A€ BM ThiaseqQatbol 3Bcchagrase iandl

determned.  ue) [at] pH 7.4) (1 g of tissue to 25 ml of TS). The
homogenate is then ultracentrifuged (105,000 g x 90
minutes) at 0°C. Aligquot parts of the supernstant
(S - liquid thus obtained are incubated at 0°C for = period
1Q (t) with a constant concentration'(T) of tritiated
| estradiol in the presehce of increasing concentrations
(0 - 1,000 .10"7M) either of cold estradiol, or of the
cold product to be tested. The-condentration of bonded
tritiated estradiol (B) ié then measured in each incubate
15 by the technique of adsorption to charcoal-deitran.
Calculation of the relative affinity of bonding.
The calculation of the relative affinity of bonding

(RAB) is identical for all the receptors.

The following two curves are traced : the percentage
20 of bonded tritiated hormone B as a function of the
T

logarithm of the concentration of the cold reference
hormone and B as a function of the logarithm of the
T
concentration of the cold product tested.
The straight line of the eguation

25 I5O=§§ max + & min§/2-is determined.

iy T



- 104 - B nax = percentage of the tritjated hornDne bonded for T one _
ngybatlon of this tritiated hornone at the concentra- tion (T) B n1n<§§§§5
percentage of the tritiated hornone bonded for T 5 one incubation o

this tritiated hornone at the concenfrqpuqtion (T) in the presence of a

| ar ge excess of cold hornone (2,500 109N® The intersections of the
straight line [err] and of the curves enable thé concentrations of the cold
10 referegge hornone (CH) and of the cold product tested (CX), which

i nhibit by 5&%miche hgekcanidgd hef tthé i rttiboedohernoneh®ondedpifyr to be
eval uated. THe relative affinity of bonding (RAB) of the product tested is
determ ned by the equation 15- RAB = 100 [err] The results obtained are

as follows: *Translator's note: The French "relaitvelt is clearly a '
m sprint for ONeei@qupetion of 1igsis feritjated hormone at the concentra-

tion (T).
B min = percentaée of the tritiated hormone bonded for
T
5 one incubation of this tritiated hormone at the concentra-.
\/ tion (T) in the presence of a large excess of cold

hormone (2,500 . 10™2M).
The intersections of the straight line IEO and of
the curves enable the concentrations of the cold
10 reference hormone (CH) and of.phe cold product tested
(CX), which inhibit by 50% the-bonding'of the tritiated
hormone to the receptor, to be evaluated.
The relative affinity of bonding (RAB) of the

product tested is determined by the equation

» 15  RaB = 100 {E&) |
' (CX)

The results obtained are as follows:

*Pranslator's note: The French "relaitve'" is clearly a
misprint for "relative",



[err] < .106 - Concl usion: The products studied and nore particularly the .
prodqucts of Exanples 4, 17, 10, 16 and 22 show a very nmarked affinity for
t he gl ucocorticoid and progestogen 5 receptors, as well as a slight
affinity for the androgen receptor. On the other hand, these products do
not show any activity s th reg@,r\gvt\q_\t:h\g\c?ﬁ meral ocorticoid and estrogen

receptors. Frjpmthe resulfs obtalned, it may be concludedjyhat 10  f he
coc®npi cpi ds,

products can jshow agoni st or antagoni st activity towards ¢l

progest ogens fand androgens. Il - Study of the anti-infla torymegti ity of
t he product Exampl e 4. The anti-inflamuatory activity s\i n¥estipat ed
¥* x ox 15 cording to the standard granul ona test. In the \€egthi que

used, a nodiffication of the nethod of R MElER and col | eagues \( BExperf entia,

1950, 6, 469)| c@Ve%ﬁ i al of engl e&Wgarc—P*r ats, 2-%veighl rgm \06*tq 110 g, -
t wo

receive an inplant o cotton-wool pelTets, eac fglg* , under

t he skin of tlhe thorax. The sub- o o
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~cutaneous treatnent, which begins imediately after this inplantation,
| asts 2 days at the rate of 2 injections per day; sixteen hours after t

| a8t injection, that is on the third day, the aninmals are sacrificed. -
The pellets, surrounded with granul omai0bssue forned. are wei ghed whil(e CL
fresh, then after standing for eighteen hours at 600C : 't he wei ght of
granuloma i s obtained by Translator's notes: * The French "acitivte" is
clearly a m srdudden: activite”; ** The French "antogoni ste" should read
"antagoni ste"; *** The French "granaul one" should read "granul one". ****The
French "rest” woulThappeedut s betadiedpendt mbee D@t cularly ¥he -
deducting the initial weight of the cotton-wol. The thym are also renoved
and wei ghed guraudts def dixampléesedt h§figl M0, c16ckndi B2 ahowhen preaguct . At

t he dose of 50 ng/kg adm ni stered by sub- 5 cut aneous route, the product
of Exanpl e 4MggdkedafSiwitanfonnthei glhenvarsiyodghiuandopriogsistogen
thynolytic effect. Ill - Antiglucocorticoid activity. The techni que used
cones from t FEGRRIRKE dedT Y Y Dafhéshidaésindiyuden whvolaadmagen

Phar macol o 13,7 10 948 - 955 (1977) "The.rel ati onshi p between
glucocortiggFﬁceP or. On the otﬁer hénd, these product% do not show

any aé%ivity with regard to the_mineralocorticoid and
estrogen receptors.
\¢' From the results obtained, it may be concluded that
10 the products can show agonist or ant;éonist activity
towards glucocorticoids, progestogens and androgens.
IT - Study of the anti-~inflammatory activity of the
product of Example 4, |
The anti-inflammatory activity was investigated
15 according to the standard granuloma %gg%.
In the technique used, a modification of the method
of R. MEIER and colleagues (Experientiz, 1950, 6, 469),
w conventional female Wistar rats, weighing from 100 to
110 g, receive an implant of two cotton-wool pellets,
20 each of 10 mg, under the skin of the thorax. The sub-
cutaneous treatment, which begins immediately after
" this implantation, lasts 2 days at the rate of 2

injections-per day; sixteen hours after the last injection,

that is on the third day, the animals are sacrificed.

 25 The pellets, surrounded with graﬁaioma tissue formed.

are weighed while fresh, then after standing for eighteen

hours at 60°C : the weight of the granuloma is obtained by

Translator's notes: * The French "acitivté" is c1eérly-a
misprint for "activité";

** The French "antogoniste" should read "antagoniste";

*** The French "granaulome" should read "granulome",
****The French "rest" would appear to be a misprint for "test"



structure and. effects upon thynocytes", for mce thynocytes. Thynocytes -

“fromyats, fromwhich the suprarenal glands O have been renoved, are <
i ncubated at 37 C for 3 hours, in a nutrient medium containing 5. 10 8M of C%

dexanet hasone, -in the 15 presence @ 4qpsence of a product to be studi d

at different concentrations. Tritiated uridine is added and the *

i ncubation is continued for one hour. The incubates are cool ed, treated

[and] “vashed throccPiage b8 ThIRiBY fedfrd o iof Gofiimettacet ¢ aor a.
The radi o- activityphgt @i t i | r g4 The

gl ucocorti coi ds andi?ﬁ gg$§?c§%§rggggagéﬁﬁgiﬁhgﬁ%gﬁg%ggﬂ?% uct?%nt?n t he

i ncor por ati on détéFhihat ele UbhnBEy 1R ARHAIE:S drest ;?EBEI Jore
particul arly, the 25 prodygts gf Eganples 4, 13? 8, 10, 1111, 16, 6, 20
and 22 are contrapystothéi Goskf 6gt 50" b aedinS SHdrsa Hie dugnch

"lI"incunbation" is clearly a misprint for ™I'incubation". ** The French
"filtres'? shoutateouns yroehd, " thet pedbdutt* bfb@xismpd ¢ Hatdodsl "nsthashéw
appear in the French text at this point..
any anti-inflammatory glucocorticoid or thymolytic effect.
IITI - Antiglucocorticoid activity.
The technique used comes from the method described
'by-Daune and colleagues in Molecular Pharmacology 13,
10 948 - 955 (1977) "The relationship between glucocorticoid
structure and effects upon thymocytes", for mice thymocytes.
Thymocytes from rats,'from which the suprarenal glands
have been removed, are incubated at 57°C for % hours, in a

8 of dexamethasone, in the

nutrient medium containing 5.10°
15 Presence or absence of a product to be studied at different
concentrations. Tritiated uridine is added and the
incabation is continued for one hour. The incubates are -
v : cooled, treated with a 5% solution of trichloroacetic acid,
filtered on Whatman GF/% paper [and] washed three times
20 with a 5% solution of trichloroacetic acid. The radio-
activity retained by the filter is determined.
The glucocorticoids and in particular dexamethasone
cause a reduction in the incorporation of tritiated
uridine. The products tested and, more particularly, the

25 products of Examples &, 14, 8, 10, [11], 16, 6, 20 and 22
are contraxy to this effect.

*Translator's note: The French "l'incunbation" is clearly
a misprint for "l'incubation". -
** The French "filtres" should clearly read "filtre". _
***I believe that "11" should appear in the French text at
this point.



e

: _ - - --108 - Product of [err] Dexamet hasone :;
inhibition of the ( exanple :  + Product tested : effect of
Dex:fhet hasone) ( : ) ( 4 ' [err]

- 70 . ) 10-6M - _ 90 ) (

[err] At t-heqéese—e#—f—epﬂ—uqe-mhw-&%—e#—t—he—e#-ﬁeei Sf—the
dexanet hgsone was total. - 109 - It has, noréover, been established
that, usgdEPnasiecttof proguaicst dxbeametthastnealdss anyirgiflettioh tdfewiejcog'-
corticoi ¢ typexadmmktéusi on: 5 Product Thesbedduét effecdi ed sﬂemmexbhra;sone)
mar ked antigluco- corticoid activity, whilst beiing devoid of glucocorti coi)d

act i_v'i ty.c Pharnaceuti C?J conposi t__!aons. Corrpressgd tabl ets were prepared, y
cor r.espoédl ng to 10 .the folll®i My fornul a: Pioduct of ExafPle 4 ....... )
...... ooty 50 ND Exgigrigpt (talc, starch, nagnesi stearate) )
f ; 10~%m : ; 90 %
( T = T —)
E | ; 10-8n ; .18 ;
(1t : 1071 s 57 )
| E. : 106w - * g
'\f E 1078 ; 22 .
L/ S y : ;
_g 8 ; 1077 P 53 )
g : 10~6y . - * 3
L . . H /
( : 10~%M : 57 )
| % 10 P 107 M . : 85 ;
: )
( : 10™8u : 14 )
(19 : 10” "M : 34 )
( : 6 : )
- ( 107°M : 75 -;
( : . 10~8n : 28 )
g 16 f 10/ E 60 , ;
( ( : 10~ : 99 )
A (" : : !
( : : 10-8M : 5 )
E 6 . 10~ "M : 83 !
- ' 10 : %
¢ : 1078w I 4 )
g 20 : 107 M - : 21 |
( 10~ : 50 )
{ : 19™%m ; 16 §
'g 22 _: 10-ZM_ | : 69 )
¢ : 10TM - * )

* At the dose of 10~°M, the inhibition of the effect of the
dexamethasone was total.



g.s. for one compressed tablet up to  ......... ~.. 120 ng. . - .
*Translator's note: It wo uld appear that the French "utilise' seul" is
heﬁe’intended to describe "produits testes" (= "products tested") and
shoul d, therefore, read "1lutilises seulsjpg - Cainms for the Contracti
States BE CHDE FR G IT LI LU N SE 1. C%Le compounds of formula (I") :
[err] [err] [err

i n which t [ di cal t ai.ni f ¥ to 1l b
loms, cont ai hi ng. at| BESe BREHVEFoo B omh RIADRAT ST LohefoAloRRe
t [ 2di at ' t b t it 11 ' b t

R epr esent s §ihyBF BUAC B8 CPATERaR oo AL AR (P 71 o BOR RLBAE. X

represents the ! 0 pent agonal or 10 hexagonal ring, possibly
substituted aﬁ%éggggﬁg?y%gggfing an unsaturation, the group C = A at

position 3 repsgsehsian.oxo group, free or blocked in ketal form a group
H ' [err?§(: C CH [err] [err]

a group GNOH, a grpHe prd@ualls s®udd edl @HoWCR verdPriidrked antigluco-

corticoid activity, whilst being devoid of glucocorticoid
~activity.

Pharmaceutical compositions.

~ Compressed tablets were prepared, corresponding to
10 the following formula:
Product of Exémple Y iieeessevrscsssssssvssscssses DO mg
Excipient (tale, starch, magnesium stearate)
q.s._for one compressed btablet up to cveeveceeeee. 120 mg.
’LJ.

*Translator's note: It would appear that the French
"utilisé seul" is here intended to describe “produits
testés" (= "prdducts tested") and should, therefore,

read "utilisés seuls".



3 | ;[err1'15 [err] and [err] representing,an,alkyL;rachaL

containing froml to 8 carbon atons or an aral kyl greup—eentai-pi-ng—f+ro

t 025 carbon-atons and B and C togetheqqforn1a doubl oxi dd
bridge, as well as their salts of addi t1'6h i t h acii@l m' !i ﬂﬁ mf)ou
~of formula (1'"), as defined in . daim.1, correspondi (1)

[err] A ) ] (1) in which Rl, R2, X and A are
defined. as i *k@¥men forsthaheopsmpstinag Sftatesmul a (1'), as defined in
Claiml 5 for_which_ [err] _represents a nethyl radical. 4. The
conmpounds of ﬁr%ﬁul%(ﬁR)gﬁag&‘d@ii HYANINSE aim 1, 2 or 3, for which X
represents the residue of a ring.of forogulg_: 3 [err] in which [err] keeps
t he sane neagﬁhg ei?P%?%Yﬂéi,gE SPr§PE%O?I')tHe dotted line at [position]
16-17 synbol i zes the possible presence of a double bond, Y represents a
radical [err] [err] :

(107)

in which R, represents an organic radical containing
5 from 1 to 18 carbon atoms, containing at least one

nitrogen, phosphorus or'silicon atom, the atom immediately
adjacent the carbon at [position) 411 being a carbon atom,
R2 represents a hydrocarbon radical containing from 1 to 8
carbon atoms, X represents the residue of a pentagonal or.

10 hexagonal ring, possibly substituted and possibly bearing
an unsaturation, the group C = A at position 3 represents
an oxo group, free or blocked in ketal form, a group

H H H

3 N
\ . Ny
N' \)
- N

Cc
CH \\Oalkq \\O-CO-alkg

C

a group C=NOH, a group C=N0-a1k5 or a group CH2, alkq,
15 -alk2 and alk3 representing an alkyl radical containing
from 1 to 8 carbon atoms or an aralkyl group containing
from 7 to 15 carbon atoms and B and C together form a
double bond or an epoxide bridge, as well as their salts

of addition with acids.



in which n represents the nunber | or 2, R5 represents a hydrogen atom an._
al kyl Tradical contalnlng from 1 to 8 15 - carbon atoms, an al kenyl or
al kynyl. radi cal containing from2 to 8 carbon at Iwummm‘u"ﬂl]cal
containing from6 to 14 carbon atons oL 444 acral kyl Im

7 to 15 carbon atons [and] [err], being the same as* or drff%réht*fronrR
can take one'of the 5 values indrcated for R5 and can al so represent a

hydr oxyl radi ei the_ s dlff
‘represent eit ghﬁ %h%? AQi% z}iafeag¥lP89]lE 2 Y,
al k4 and- [err Y cal]-containing from1l to 8 carbon
atons or LOF ]E':' ar %Ekr{%gt?d]%#ééaﬁﬁf@% a{ ng from7 to 15 carbon atons,
or an arkenyl or ‘al kynyl radical containing from2 to 8 carbon atons, or a
radical 0 G CH20H or a radical -COCH2000al k6, |nﬁwh|ch [err] represents an
al kyl radical containing from1l to 8 cagbon atoms 2 15 possi bl y
substituted, or an aral kyl radical contal f to 15 carbon atons, or
a radical [err] or [err] in which [err] j:afg;ent ay al kyl radi cal
containing froml to 8 carbon atons, or a riadi cal /, or aradical [err]
“in which [err] represents '

(I

in which R,y Ry, X and A are defined as in Claim 1.
5. The compounds of formula (I'), as defined in Claim 1
5 or 2, for which R, represents a methyl radical.
4, The compounds of formula (I'), as defined in Claim 1,;
-2 or 3, for which X represents the residue of a ring 6f

formulg :

in which R2 keeps the same meaning as in Claim 1, 2 or 3,
10 the dotted line at [positionl 16-17 symbolizes. the possible

presence of a double bond, Y represents a radical

in which n represents the number 1 or 2, R5 represents a
hydrogen atom, an alkyl radicel containing from 1 to 8

15 carbon atoms, an zlkenyl or’aikynyl redical containing



lerr] N [err] 20 an al kyl radrcal_centarnrng—iren++—to 8

carbon atons or an aral kyl radical containing from7 to 15 carbon
a radical -C=N, or [err] and [efr] together fornta H“I “ I“ﬂrr]
[err] in which [err] represents a hydr ogdi2atom a

acyl -radi cal containing froml to 8 carbon atons and [represents] an
al kyl radical containing from1 to 8 carbon atons. 5. The conpounds of
fornula (1'), fasomle? i ed8i @afbehnabons, anf eryuhireldildaq rdomgddmliags not
bear any ethylenic unsaturation, [err] and [err] represent a hydrogen atom
and n is equalfram 6 %0 TmecanhpnuauemefotoenubaaQMWﬂ red idefli ned i n any
one of Clains | to 5, for which C = A represents an oxo_group, 10 7.

The conpounds MmN frop,7atoddbi negbon atpmend 2af) ORyj,ms PEINE 6, fo
whi ch Rl represents a hydrocarbon radical containing fromZ1 to 8 carbon
atoms and contdieh-S3Bg) 28 ?%a%%f%ﬁeeHFtfé@@nRgboﬁ@n8t3¥ﬁeO@GnﬁGhﬁﬁﬁ(ﬁ

formula (") def i ned. apm7,_ 15 for ich [err represents a
primary, seco &§Hf§nlq Eé% t & R and can also represen

hydroxyl radlcal,-[and] R; and R,, being the same or

different, represent either a hydrogen atom or a radical

OH, Oalk, [or] 0-CO-alkg, alk, and alkg representing an

NS | alkyl radical containing from 1 to 8 carbon atoms or

10 [an] aralkyl [radicall containing from 7 to 15 carbon
atoms, or an alkenyl or alkynyl radicsal containimg from
2 to 8 carbon atoms, or a radical O s

. ~C-CH,0H
or a radical —COCH20COalk6, in which alk6 represents an
alkyl radical containing from 1 to 8 carbon atoms,

15 possibly substituted, or an aralkyl radical containing
from 7 to 15 carbon atoms, or a radical CO-CO2H or
CO-CO2-a_lk7 in which alk7 represents an alkyl radical
containing from 1 to 8 carbon atoms, or a radical

H , or a radical NHalks,'in which alk8 represents
=0 =0

20 an alkyl radical containing from 1 to 8 carbon atoms
or an aralkyl radical containing from 7 to 15 carbon
atoms, or a radical -C=N, or R5 and R, together form a
radical ?H5

H?—O Z1
—C-125

}
in which 44, represents a hydrogen atom, an alkyl radical



al kyl radical containing froml to 8 carbon atons, containing one. or nore ;

sulphur,

of which at

| east one [is] a nitrogen atom
by a heterocycle containing at |east oneltdt+ogen at

“het eroatons selected fromthe group constituted by Oﬁﬁﬁin’ nitrogen and

AR o

formula (1'), as defined in Claim?7, for which R represént§ a" het erocycl
cont ai n-

al kyl radi cal opoBhaialiyld retia®all drkLaIHen SO €8 8 cadBbonThEogEMPOUNdS
as defined in Claim7, for which [err] represents an aryl

radi cal

of formula (1"),

i ng at

| east” one nitrogen atom possibly substituted by

~or aral kyl radndaf. Triaepresents)neireslky Theedt €L he Shtsah Ungt £pdmwoul d
appear . to be a msprint for "insaturation" = "unsaturation". ** The French

"on" woul d appeto. Bochebanmetomsit for "ou" = "or".

am ne function : r < i
radi cal contabni n§her gemporads ofr formz ot) a 23 i defined etnn@iagmot,
contaLnin%kfron1l to 8 carbon atons, containing one

“tertiary_al kyl

or

5

15

20

25

-N

radi cal
more hEPBr¥hi6Hs thel sdned

[err] bearing an
in which [err] and [err] [err] represent an al kyl -

Soas MOtghrgr corste by bemby

. _
unsaturation, R5 and R6 represent a hydrogen atom and

‘n is equal to 1.

6. The_compoundsEOf formula (I'), as defined in any one

of Claims 1 to 5, for which C = A represents an oxo group,

7.

The compounds of formula (I'), as defined in any one

of Claims 1 to 6, for which R, represents a hydrocarbon

radical containing from 1,56 8 carbon atoms and contain-

ing at least one nitrogen atom.

8.

The compounds of formula (I'), as defined in Claim 7,

for which R, represents a primary, secondary or tertiary

alkyl radical containing from 1 to 8 carbon atoms,

containing one or more heteroatoms selected from the

group constituted by oxygen, nitrogen and sulphur, of

which at least one [is] a nitrogen atom, or substituted

by a heterocycle containing at least one nitrogen atom.

9. The compounds of formula (I'), as defined in Claim 7,

for which Ry represents a heterocyclic radical contain-

ing at least one nitrogen atom, possibly substituted by

an alkyl radical containing from 1 to 8 carbon atoms.

10.

The compounds of formula (I'), as defined in Claim 7,

for which R, represents an aryl or aralkyl radical

Pranslator's notes: * The French "insaturatin" would appear

"or".

to be a misprint for "insaturation"
= "unsaturation”.

** The French "on" would appear to be a misprint for "ou"

5



~oxygen, nitrogen and sul phur, -of which at. | east one [is] a nitrogen atom -
Orkgybstituted'by a heterocycl e containing at Ieast_one_nLLLQQQD_QLQE% 1
The conpounds of formula (1'), as defined in an one of C ains

10, for which [err] represents a 2-, 3-q%40L 4- pyrlﬂmmmmﬂmmﬁgmerr]
radical (CH2) n N [err]. *Translator's not r that,
in the Frenoh text, " [err]" has been duplicated in error. ™ asratli cal

[err] or a radical [err] 12. The conpounds of formul a
(1'), as defined in any one of Claims 1 to %}Rﬁln whi ch R cont ai ns an
e

oxi di zed 5 t 3 ne _qf conpounds.ofp 9 (P :
of which the ggﬁég gagsgg%?%oagnée%ggr] ! - N, Nﬂdgﬁﬁgﬁg1an1ﬁbe d&y)

-phenyl] [err]- hydroxy [err]-(prop-1-ynyl) estB@ 4, 9-di en- 3- one;
[err]-(4-dinmethyl am nophenyl) [err]-hydroxy [err](-prop-1-

represent an alkyl radical containing from 1 to 8 carbon
atoms or a primary, secondary or tertiary alkyl radical
containing from 1 to 8 carbon atoms, containing one or
5 more heteroatoms selected from the group constituted by

oxygen, nitrogen and'Sulphur, of which at least one [is]_
a nitrogen atom, or substituted by = heterocycle
containing at least one nitrogen atom.
11. The cbmpounds of formula (I'), as defined in any

10 one of Claims 1 to 10, for_ﬁhich R, represents a 2-, 3~
or 4-pyridyl radical, ¥ '

. ' CH3

a radical - (CH2)n -

CH5

o o | /3

a radical
N,
a radical . /CH3

*Translator's note: It would appear that, in the Frengch
text, " —(CH2) " has been duplicated in error.

n>3)1



-ynyl) estra 4,9-dien-3-one; - 21-chloro [err]-hydroxy

[erc]- (4- dlnethylan1nophenyl) ([err]) 19-nor pregna 4, 9- di en- 20- yn 3 ohe
N—OXIde - 21-chloro [err] -epoxy [err]- %béoxy [err]-(4-di methyt-

am nophenyl) ([err]) 19-nor pregn-4, 9-en- yn- 3-o0n

[err]-hydroxy [err]-(4-dinmethylam nophenyl) [err].- (ﬁlmmﬂm"mlﬂ),umt ra
4,9-dien-3-one [and] - [err]-hydroxy [err]-(4-di met hy| &m nophenyl

[err](-(prop- 20 -1-ynyl) estra 4,9 -n 3-one N-oxide. 14. As

medi canent s, the pharmaceutically-acg e co nds defined in any one
of Clains | to &3raddcwdl | as thei gditiomywith the
pharmaceuticall y- acceptabl e acids. .6 -\/15. armaceuti ca

conposi ti ons containing, as active prL ole, at st one medi canent.
defined in Caim114. 16. Process for preparing the conmpounds of fornula
(1'), as defined in any one of dains | to 13, characterized 5 in that a
conmpound of general fornmula (I1) (Il1) OH4in which K represents a ketone
group bl ocked in Ethel

or a radical -CH5

12. The compounds of formula (I'), as defiﬁed in any
¥g one of Claims 1 to 11, in which R, contains an oxidized
5 nitrogen atom.
13. Any one of the compounds of formula (I'), of which
the names are as follows : |
- 1B~ [4-N,N-dimethylaminoethyloxy) phenyI] 17B—hydroxy
17%¢=(prop~-1-ynyl) estra 4,9-dien-3-one;
10 - 118-(4-dimethylaminophenyl) 173-hydroxy 17¢-prop-1-
-ynyl) estra 4,9-dien-3-one; |
- 21-chloro 178-hydroxy 11B-(4~dimethylaminophenyl) |
(17%) 19-nor pregna 4,9-dien-20-yn-3-one N-oxide;
- 21-chloro 9«,10x-epoxy 17B-hydroxy 11f3-(4-dimethyl-
15 aminophenyl) (17%) 19-nor pregn-4,9-en-20-yn-3—one
N-oxide;
- 1/8-hydroxy 11f-(4#~dimethylaminophenyl) 17%-(prop-
~2-ynyl) estra 4,9-dien-3-one [and]
- 178-hydroxy 118-(4-dimethylzminophenyl) 17%~(prop-
20 -1-ynyl) estra 4,9-dien-3-one N-oxide.
14.. As medicaments, the pharmaceutically-acceptable
compounds defined in any one of Claims 1 to 13, as well
as their salts of =zddition with the pharmaceutically-

acceptcble acids.



formof [a] ketal, thioketal, oxinme or nethyloxine, [and] [err}.and_x;keep -

the sane neaning as in Caim1, is subjected to the actienef—adehydrating
agent 10 capabl.e of releasing the ketone function, to o ' oun ~<T\\\
of fornmula [err] R2 [err] which is subjegfed, if ne‘mugtwmmlmiumgpto _
action of a ketalizing agent to obtain *Transl ator s y h ;

"sont" woul d appear tolbe a msprint for "soit" = "either". - 117 -t

g?g@ﬁggdiﬁfk;?ig?}gpﬁ%pmﬁgkgﬁqgéﬁgﬁu$%4g¥é¥g%glﬁ%ﬁééﬁhfﬁnggglgéggbes 'S
| B toth Li f the.f hyd am NH20 5. th

byl oyl am nel DB BERERSH n Hond TPBEmAFSY PACATAT T LHISE IR BpE L 2

meaning of O ajg 1, ph8,20kalrR,3 e SAMOUML Hod 5 S S Férhih] (11),

as defined in any one of Claims 1 to 13, characterized

5 in that a compound of general formula (II) :

(IT)

in which K represents a ketone group blocked in [the]
form of [a)l ketal, th;oketal, oxime or methyloxime,
[end] R,, R, and X keep the same meaning as in Claim 1,
is subjected to the acﬁion of a dehydrating agent

10 capable of releasing the ketone function, to obtain
a compound of formuls (I'A)

Ry

(I

which is subjected, if necessary,
* .
either to the action of a ketalizing zsgent to obtain

*Translator's note: The French "sont" would appear to be
a misprint for "soit" = “"either".



~RO-N [err] in mhlch—R—Fepresean_a o
hydr ogen atom or a group [err] or to the action of nt capabl e “\
of reducing 10 sel ectively the ketone funct i on t l‘ﬁﬂ@m U ound
formula (1" D) [err] [err] WMchlssumeaed [ M erto
the action of an etherifying agent capable of 'introducing the fadlcal [er
to obtain a conmpound of formul.-a [err]- [err] or to the action of an

‘esterifying agetie capapbandf oifntfoadudiang I'he drowhiEh [te ]kétondi ch [err]
keeps the neaning of Caiml, to obtain a conmpound of forrmula (IF): [err]

119 - or whi c:ﬂ’lule@)hponndto{pbemlmloa](ﬁ Ap ibdookederireketdl nBwessary,

accordlng to known nethods, into a derivative for which C=A represents a

group CH2 and whi ch conpound of formula [err]

t
. ketal (I'g)
\\/.-
or to the actionlof the free hydroxylamine NH20H or
5 [ the hydroxylaminel blocked in the form [of] NHZO—alk5
in which alk5 keeps its meaning of Claim 1, to obtain
the compound of formula (I'C)
R
R 2

I')
RO-N C

in which R represents a hydrogen atom or a group alka,
or to the action of a reducing agent capable of reducing
10 selectively the ketone function to obtain the compound

of formula (I'D)



5 ([err], if necessary, is subjected to the action of an acid to obtain

‘a salt, or to'the action.of ‘an oxidizing agent to o ,
ra?lT’caI R contains a nitrogen atom a derivative co m'”mtlm m”H"[I on]
[err] a radical of which the nitrogen atpyg 10 is dxidizéd wnds i which

the radicals B and C form possibly an epoxide bridge, or, if the radical
[err]does not contain a nitrogen atom a derivative in which the radicals B
and C form an epoxide bridge, and in which conmpound at the sane tinme the
radical [err] contains an. 15. oxi di zed nitrogen atomand B and C
together form an epoxide bridge which, if R /, 1S reduced selectively
at ‘the level of the oxidized nitrogen atom Nped in the radical R and
which, if necessary, is subjected to the adtion ol ak acid to obtain a
salt. 20 17. Preparation process accorolng to|Cl aim16, characterized-
s which X is defined as
17, characterized in that
br epar ed by subjectigqaa)
he French "aome"” woul™dD

in Cla|n14 18. Process according
the starting product of formula (

conpound of forrmula (I11) *Tr Lo
appear to be a msprint for " me" .

which is subjected, if necessary, either to the action
o of an. etherifying agent capable of introducing the

radical alk, to obtain & compound of formula (I'E)

(I'

alk10

or to the action of an esterifying agent capable of
5 introducing the group CO alk2 in which alk2 keeps the

meaning of Claim 1, to obtain a compound of formula (I'F):

Ry R,

alk2COO



120 - (Il1l1) Kto the action:-of ‘a conpound selec%ed—LLaaLLng_group
'comgyltuted by the conpounds of fornula [err], 'lornula [err] and of

formula [err], in which [err] keeps the sane nean Jmm and
represents a 5 hal ogen atom if necessq;y int 'ﬂ pper
hal i de, to obtain the correspondi ng cohp \hd™ of formul a (IF) $19° Process
according to Caim116 or 17, characterized in that the starting product,

corresponding to the 10 for mul a (1'1*) : [err] in which [err] and K are
defined as in Cbai whi6h Bofpoemde odntforamuiyedr@ky )a:ds cabnoerted adifal [err]
in which Rrepresents the residue [err] of an et group or e - 121 -

CQal k .of an estrecgssapy,[ eccprdigg é:ror]krmmgneiétod@d wWtenad ai m 4
and[err] represents a hydrogen atom or an al kenyl or al kynyl radic
contai ni ng fronderivagivar Gem shaed, G=h prerasantsy aBreeR | M a?%%npound

of
whlch compound of formula (I A)’ (I'B), (1! C), (1 D)’

5 (I'E) or (I'F), if necessary, is subjected to the
action of an acid to obtain a salt, or to the action
of an oxidizing agent to obtain either, if the radical
R1 contains a nitrogen atom, a derivative containing
at [positioﬁ] 1B a radical of which the nitrogen atom

10 is oxidized and in which the radicals B and C form
possibly an epoxide bridge, or, if the radical R4 does
not contain a nitrogen atoﬁ, a derivative in which the
radicals B and C form sn epoxide bridge, and in which
compound at the same time the radical R, contains an .

15 oxidized nitrogen atom and B and C together form an
epoxide bridge which, if necessary, is reduced
selectively at the level of the oxiddized nitrogen atom

K{ contained in the radical R, and which; if necessary,

is subjected to the action of en acid to obtain a salt.
20 17. Preparation process according to Claim 16,
characterized in that the starting compound used is a
compound in which X is defined as in Claim 4.
18. Process according to Claim 16 or 17, characterized
in that the starting product of formula (II) is
25 prepared'by-subjecting a compound of formula (III)

*Translator's note: The French "aome" would appear to be
a misprint for "atome".



5 formula (1V) (1V) Kto the action of a.conpound selected fromthe
grQup constituted by the compounds of fornula [err], of formul@aerr] and
of formula [err], in which R and Hal efi ned a

necessary in 10 t he presence of coppgg%heil I de, ﬂmumﬂlmmﬂmmpoun
formula (V) : R2 K which is subjected either to the*actidn of a redu0|no
agent, to obtain the correspondi ng 17-hydroxy conpound, -122 - or to the
action.of an appropriate nagnesi um derivative, to obtain the corresponding
[err]-hydroxy [err]-substituted conpound, or tg the action of an
organonetal | ic derivative such as a |ithium-defjovative or a potassi um
derivative, 5 to obtain the correspongi’ng [ - hydr oxy
[err]-substituted conpound, or to the act|ion of| a g¢yaniding agent, to
~obtain the corresponding [err]-cygqo [ert]-hydrioxy conpound, of which the
hydroxy function is protected, aeti on of an organonetallic

- derivative as descri bed - :

(II1)

to the action of a2 compound selected from the group

- constituted by the compounds of formula (Rq)zcuLi,-of
formula R MgHal and of formula R,Ii, in which R, keeps
‘the same meaning as in Claim 1 and Hal represents a

5 halogen atom, if necéssary-in the presence of copper.

halide, to obtain the corresponding compound of
formula (II). |
19. Process according to Claim 16 or 17, characterized
in that the starting product, corresponding to the

10 formula (II')

(IT")

~in which R,, R, and K are defined as in Claim 16, R' 5
represents a hydroxy radical or a radical ORe’ in which

Re répresents the residue a1k4 of an ether group or



10 . before, to obtain the correspondi ng [err]-hydLQx¥‘LgLL%_%#g;;Jtuted o
conpound, and in that, if necessary, one or other of the 17-hy
conpounds obt ai ned above is subj ected to the actlm,ngm,' ng or
etherifying agent and in that, if necessty,-one lu”' the
17-substituted conmpounds obtai ned above, in which t hé sbbsfltve

[ position] 17 contains a triple bond, is subjected to the action of a

reduci ng agent, Coa1®pt aien e o RSRARK Nl et @A@“éfkgcﬂmg”%fmed
es in Claim 4 qnd R'4 represents a hydrogen atom or an
alkenyl or alkynyl radical contalnlng from 2 to 8 carbon
atoms, is prepared by subjecting a compound of

5 formula (IV)

B

. W

(Lv)

to the action of a compound selected from the group

constituted by the compounds of formula (R1)2CuL1,

of formula R1MgHa1 and of formula Rqu, in which R1

and Hsal are defined as in Claim 18, if necessary iﬁ
10 the presence of copper hélide, to obtain the compound

of formula (V)

(V)

which is subjected either to the action of a reducing

agent, to obtain the corresponding 17-hydroxy compound,



10

15

o __\

o W 3

or to the action of an appropriate magnesium derivative,

to obtuin the cqfresponding 178 -hydroxy 17x-substituted

- compound, or to the action of an orgznometallic derivative

suéh as a lithium derivative or a potassium derivative,
to obtain the corresponding 173-hydroxy 17«-substituted
compound, or to the action bf & cyaniding agent, to
obtain the correéponding 17f-cyano 17«%-hydroxy compound ,
of which the hydrdxy function is protected, then to the
action of an organometallic derivative as described
before, to obtain the corresponding 17Bh-hydroxy
17X-substituted compound, znd in that, if necessary,
one or other of the 1?—hydrbe_compqunds'obtained above
is subjected to the action of’ an esterifying or
etherifying agent aﬁd in;that,,if.nécegsary, one or
other of the 17-substituted compounds obtained above,
in which the substituent at [position) 17 contains a
triple bond, is subjected td the action of'a reducing

agent, to obtain the corresponding ethylenic [compound]. .




