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particul arl det w ! IN;’%ﬂgs (;;g MT%?%Q, ement /A
Y%p : err] roc

inventions useful ar-bores

estrane con'g? 'fféé.'f%st hem and nore o]
com pounds 6

10 wherein Vi | n acy rad1 C/OF or an ether resi

hydrocar bon"T‘acfr vmm@,@tﬁg‘;car bon atons which may - be
substituted by one or nore hal ogen atons. The majority of old

7099 suffer from prostatonegaly. They conplain 15 of surr a (painful
or difficult urination)did W@W@}% iTUEIﬁDr@g'Rs‘\ rem a. 15
However, there has not been devel ope tive remedy

prostratonegaly Alt gh sRon®, hg, a act. Vi tvy
heve: baen 0b) SobahC LD rob ﬁ%ﬂé’ﬁ%@@ %%‘E%ﬁ"&%%f@ o be
unqualified+as r EHIM-@& %jtkar dapany agtiody keparats ergenisel mddetheﬂdwe@f depguch as

remar kabl e troprm‘ﬂa”f el e Hﬁi{':‘l@ patent may) ‘”v\%e
serious disorder ANl .' WmAclg e W%gﬁéﬁm particulacly m”%ﬁ% have
now di scover ed unexmaé:'_'.' inbdifidn refhd Qfﬁdvell‘uﬁdrxﬁﬁﬂrlh&ﬂydr&urb&ﬁmﬁddrﬁﬂd com
pounds (1) exhi biestrage wenpgungds andirethuds for areducing elving amichdmy pargiculaflp o epanpl e, t he
ef ficacy of |7[ ePPPldiihefomyeerr]-et hyl estr-4-en-3-one is about- twice to
four times as strong as that. of
2-acetyl -7-oxo0-1, 2, 3, 4a, 4b, 5,6,7,9, 10, 10a- dooeca@ydrophenanthrene

Furt hernore, 25 we have found t hat nf)ounds (1) do not pr ode
consi derabl & si de-effects in the 2 " gl and, thynus, pitui taoy
gland and liver, etc., even in |ong dm nistra- tion The acute
toxicity of the conpounds (1) is ef efy low, e.g. the [err] of

17[ err]-hydroxy- 16[err] et hyI estr-4- en-3-one is 5- 10 g/ kg (rat m)use) by
I nt rarruscul ar . _ @

wherein A is hydrogen, an acyl radical or an ether rwldue and R is a hydmcarbon
radical having at least 2 carbon atoms which may optionally be substituted by one or
more halogen: atoms.
- The majority of old men (about 70%) suffer from prosta:tomegaly They complaint .
15 of dysuria (painful or difficult urination) and are caused to suffer anmemsorrmemw. 35
T However, there has not been developed an effective rmedy for ’
Although some compounds showing an anti-androgenic activity have been subqecﬁed‘.
to clingcal tests, most of them weré concluded to be unqualified as remedies by reason
oftharsevmmd&eﬂecwsuchasrmkablemophyoftheadrmalghnd,m&
20 thymus, as well as serious disorders in the liver. 20
‘We have now discovered unexpectedly that 16ﬂhydrocarbm substituted com-
pounds (1) exhibit a very stropg anti-androgenic activity; for example, the efficacy of
178-hydroxy-16{3-ethylestr-4-en-3-one is abour twice to four times as strong as that
. of: 2-acaty1—7-oxo-1,2,3,4a,4b 5; 6 ,7:9,10,10a-dodecahydrophenanthrene. . ertbm‘moue,_ :
25 we have found that the compounds (I) do not produce considerable side-effects it ther 25
o suprarenal gland, fchymus, pituitary gland and hver, etc., even inr long-term. administra~ S
tion. The acute toxicity of the compounds (I) is also very low, e.g. the LD;, of
178-hydroxy-165-ethylestr-4-en-3-one is 5—10 g/kg (rat, mouse) by intramuscular
20 andmu'apemonealm)ecnonanrdmoreman10g/kg(rart,mome)byom1admumm*ar~ . -30
tion.
In the 168-hydrocarbon-substituted estrane derivatives (l), the substituent R at
the 16 position may be, for example, a straight, branched or cyclic, saturated or un-
saturated aliphatic hydrocarbon radical, an aralkyl radical or an aryl radical such as
ethyl, isopropyl, butyl, ethynyl, propargyl, vinyl, allyl or phenyl. The radical preferably
35 has up to 6 carbon atoms, Thesegroupsmayﬂmwelvesbesubsnmtedwmthlower 35
alkylgroupsorbyhalogmatomssuchasdﬂonnzandbmmme )
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and intraperitoneal injection and nore than 10 g/ kg (rat, nouse) by oral
adm ni stra- 30 tio

, 30 In the 16[err]-hydrocarbon-substituted estrane derivatives (1), the
substituent R at the 16

or cyclic, saturated or um saturated alrphatrc hydrocarbon radrcal an
aral kyl radical or an aryl radical such as ethyl, isopropyl, butyl,

et hynyl, propargyl, vinyl, allyl or phenyl . - The. r adi cal preferably 35
has up to 6 carbon atons, These ou s nay thenselves be substrtuted mnth
lower 22 35 alkyl groups or:by 1t ‘h_-as .ch
‘br om ne. [Pr| CM%PAI @ﬁ-mz,ﬁphydmg&,, 34 %,&hﬁchs REesen

hydr ogen, ammymmwmmwmpm, 1myﬁ§:pmpﬁwra L Meny hoyl ,
capryl oyl ; ¢ ;._mem&ﬁﬁ +.decanoyl - (of ..fornula :{err]..cycl ohe beutyryI
(of fornula [err] 5 phenflgropronyl (of fornula: [err] palnrtOyI

st ear gyl - and phenoxyacetyl | due such as':

tetrahydropyranyl ‘tetrahydro an(f tzecf%?ahydrot hi- enyl Partrcul arl y
preferred- corrpounds of t he general fornulal-ae.those in which Ais
| O hydrsogensphglg,lpg,g, Yk forhddgli cal having up to 10 carbon atons. andsR s a
hydr ocar bon r adi cal having 2 to 6 carbon atons.. These conpounds (I) may be
prepared by subjecting 3-prot rethed hydroxy 16[err] hydr ocaebon- substit ut ed
-estra-2,5(10) or 3,5-dien- 17’1@'&? hpounds _or:their esters to
hydr ol ysi s. The 3- prot ect ed Hydroxy- 16[err] hydrocar bon substituted

estra-2,5(1 %i% 8!98 | y be
represent ed g o : Yl,%PEP&irEQ%mQJs\ME‘s %g #o&kﬁigae OA
Pamwﬁarlypmferredcompmm&{&&hefjmeralformﬂalamthmemwhmhAxs
(rer) Merei;.:-aﬁgy disel chaving el et Ocqatbon pigps Mﬁ@w@wa. ghtl

branched or LG ] ..:‘"o: Hga vdregar bon: r adi cal
an aral kyl rggtoéon-& : -’Z%éomss&% I784% et hyI '
propyl , .t-buw;lrrb” lysiy - mwmmmmm -y foczatbon Ambstinugid ngmt- (ltﬁ}oora pref erred _'
enbodi A&nt %%%IMMﬁrﬁ%mWﬁéﬁWoW e followingnol X in the
starting co of formula Il or IlIl and 'in the product of fornula I. .
represents hydrogen or an acyl PAdi cal -having up tQﬁ 10 carbon atons’ and t he
synbol R represents a hydresgrdQ ' 6 carbon atons,

whil e the synbol R in
an al kyl radical havi n§

RO

wherein R’ is a hydrocarbon radical, for example, a straight, branched or. cyclic,
saturated or unsaturated aliphatic hydrocarbon radical, an aralkyl radical or an aryl :
20 radical ‘such' as methyl, ethyl, propyl; t-butyl or benzyl or an-acyl radical. According to 20
' aprefmedembudmmtofﬂwpmmamdmgmﬂmmvemm,ﬂmsymbodAmthe_
starting compound of formule: II or TII and in the product of formula I represents
_ hydrogen or an acyl radical having up to- 10 ‘carbon atoms and the symbol R represents
a:hydrocarbon radical having 2 to 6 carbon atoms, while the symbot R? in the starting:
25 compound II or IIT represents aw alkyl radical having. up to 4 carbon atoms. The 25
- hydrolysis of the compound (IT) or (III) is preferably conducted in a suitable solvent
mththeuseofanaadmcreagmtmchasanmorgamcacxdwinchmay,fotmmp!e,be
hydrochloric ‘acid; sulfuric acid; nitric acid or phosphoric acid, or &n: organic: acrc!. :
' which may, for example, be formic acid, acetic acid, oxalic acid or o] C
30 acid.- The solvent just nmnmed:schosenfmmamong varions alcohols such as 30
methanol, ethenol or butanol, ethers such as tetrahydrofuran, ether or dioxane, water or
mcmmnmdsdvmmrmmgoesmmplmmmﬂmafwm
giving a’ 178-hydroxy or acyloxy-168-hydrocarbon-substituted-estr-4 “or ‘5-en-3-one:
s ‘compound. Where the reaction is conducted  under inild conditions, for example when " _
35 - the compound (IL).or (III) is hydrolysed with formic acid or oxalic acid, the corres- 35
ponding : A*® or.A*% compound is obtained. On the other hand, hydrolyms wn:h a '
mwaﬂamdmmhashydmdﬂmrcaadgwesnsetothecortespondmg i
The conversion of ‘each of the starting compmmds(ll)and’IIItoA* mmpomds is
xlhmtrawdmthefollomng reaction schane. _ _

1l or |11 represents,
25 ' :




hydrol ysis of the conpound (I1) or (lI1l) is prererably conducted in a
stable solvent with the use of an acidic reagent such as an inorganic acid
which _may for exaople, be hydrchloric acid, sulfuric acid, nitric acid or
phosphoric acid, or an organic acid which nmay for exanple, be form c acid,
acetic acid, oxalrc acid or toluenesul fonic 30 acid The sol vent just
nment i oned is chosen from anong various al cohols such as 30 net hanol ,
et hanol or butanol, ethers.such as tetrahyrofuran, ether or di oxane, water
or other cemnon sterord solvents Thg4z@@ct|on goes to conpletion wst.hin a
few hOUI’Q\,_/gt v g +erri -rTyur OXy ot

acyl oxy-16[err] - hydrocarbon ‘Subst igdit ed-estr-4 or “5- Q&-3 one’ conpound.
Where the reaction is conducteg der gm | d cond|t|0;f f@r exanple mhen 35
t he compound (I11) or (III) i g 3
the corres- 35 ponding.
hand, hydrolysis with a acid such as

"the correspondi ng [ emrd sound The rsYon of each of the starting
conpounds (Il1) and Il to [err] conpound is illustrated in the follow ng
reaction schene. 1,342, 043 tmingy 3- QA
QA [err] CARORO When R Jis an acyl radical, tﬁe hydrolysrs may al'so be

carried out under alkaline con- dida ons enployrng e. ga al kali netal
hydr oxi des such as sodi um hydrg pot'assi um hydrpji deg al kali netal

' and 5 pot asi um
and pot ssium acetat a,
d i benzyl anmoni um
hydroxi de tertiary anm @& as triet hyd€nedi am ne, ani on- exchange resins
such as strongly basic styrenctype copolymer resins, alumna and basic
sol vents such as di net hylfor e dlnethylac m de, pyridine, collidine
and al dehyde col i dine. 10 HegHP it s §§@€dmﬂo hydrol yse only at
10 mi|I'd al Kaine or acidic
@ cgnpounds (I'1) where R is a

cabonat e al kal i netal ac ' T as sod

t he 3-posiition when both of A alg R are acyl,

conditions should be enployed. The startj
hydr ocarbon radi cal may be prepared, ¢ ple, by the so-called Birch
reduction of the corresponding es 10)- triene conmpounds, wherein
the triene conpounds are treated an alkali metal in 15 liquid
ammonia As the alkali. netal, odi um or potassium may be used. At

Lo v 05 50,50 oy o Bl g 00

net hanol , t hargitrogide, 'aMitmetal carboniates suchassodmm carbonate, sodium bmarbonmand
pmassmmrbmate,mlkahmemlaeylammmhasw&mnacememdpommmanemﬁe, 5
quaternary ammonium hydroxides such as trimethyl benzyl ammonium- hydroxide,
tertiary. amines such as triethylenediamine, anion-exchange resins such as- strongly basic
styrens—rtype copolymer resins; alumina and basi¢ solvents such as dkmethy'lfommde, .
; laceétamide, pyridine, collidine and aldehyde collidine, - ’
10 IfztxsMredmhydrolysemﬂyatdze&posmmwhenbathoanndR’arreacyl, 10
lm'ldaslkalmeoracxdmcmdzmshmﬂdbeun ployed,

The starting (@) where R’ 1satrydmcarbon radwa;lmaybeptepawd,
for example, by the so-m]led Birch reduction of the corresponding -estra~1,3,5(10)-
triensr compounds, wherein the: triene compounds are treated with an alkali metal in

15 liguid ammoniz. As the atkali metal, fithium, sodium ‘or potassium may be used. At 15
times, use is made as dissolution aids of such solvents as various ethers, e.g. ether,
tetra-hydrofuran or -dimethoxyetbane, or alcohols, e.g. meéthanol, erhanol or tert-
_ butsnod, ﬂwreacuon:smuanyconductedatatmnpermebetwemﬂmboﬂmgpmnt
of ammonia and —80°C, Where R is an unsaturated radical, theie: may be cases where -
20 the- hydrocarbon: group (e.g. allyl or phenyl) is saturated unider the conditions desaribed: 20
above. Where it is desired to prevent such saturation, the reaction may be conducted:
afwrthe 17-hydroxy radical has been converted’ to -a tetrahydropyranylether, tetra-
. ) Aether or tetrahydrothionylether, or to'a ketal derivative of the 17-oxo radical,

k .. 17B-acyloxy~168-hydrocarbon” substituted-estr-4-en-3-ones may " be “prepared * by
25 acylanng 178-hydroxy-~16p-hidrocarbon. ‘substitated-esir-4-en-3-ones. This acylation 25
is carried out with the use of, for example, reactive detivatives of organic acids, such as
acid anhydrides, mixed amhydndes acid balides, ketenie or acid azides. Condensing
agmmsuchascarbo&mudeorphosphumsoxycﬂmdemayhewedmﬂmmgamc
acids. These organic acids are pwferably straight-chain fatty acids having ' to 10




but anol . The reaction is usually conducted at a tenperature between the
boiling point of ammonia and [err] Were Ris an unsaturated radical, there
may be cases where 20 t he hydrocarbon group (e.g. allyl or phenyl) is
sat urated under the condi I — '

prevent such saturation, the.reaction may be conducted after the

17- hydroxy radi cal has been converted to a tetrahydropyranyl et her,

tetra- hydrofurylether or tetrahydrothionylether, or to a ketal derlvatlve
of the 17-oxo radcal 17[err]- acyloxg 16[ err] - hydr ocdr bon
substitutfd-estr-4-en-3-ones may b&H¥pared by 25 acylating 4~

17[ err] - hydr 0XasohGkdais ok z,twfaaﬁamqaw@m 16 kel Rels! RémBRs ot aRsS. T

acyl ati on fatty acids are; - is carried qut with the use of

exanpl e, reactlv@dd@Kﬂvﬁvhveymbﬁf@F@hnlc ‘aci-ds; -such as acid anhydTPdes

m xed anhydrides, acid hal.i'des; ketone or aci.d azj des. Condensing agent s
such as carbodi mide or phosphorys,oxychloride’ may: berused with organic .
aci ds. These organi c aci ds are- s- &btl'}zct-‘)@hal ght =chai.n fatty aci ds havi ng
up to 10 4 1,342,042 :
4 carbon atons or cyclic fatty aC|ds having up to 10 carbon at ons.

Exanpl es gof cycl@@b&@ﬂbﬁmgﬁégﬁhﬁmﬁmmgyclohexyl ‘proopi onic acid of fognula
[err] 5 cycl obut yl - ProPi onikc aC|d of formula [err] phenoxyacetic
aci d; phenyl -propionic atid of«‘:’ amﬁeboﬂ 10 and

furyI propi onic acid of-fornul a

10 [err] The acylating rectjon. is. conduct ed. |n the presence of a catalyst
whi ch may be an alhahmqnumawaLyst for exanpl e, pyrldlne pi coline, collidie:
qui nol i ne or a tpheryl-aropioniemddeof fesmya. t 1 et hyl ani ne, ~or ~an acid catalyst, for’
exanples a Lewis acid, e.g. bor trifuloride, 15 zinc chloride or _
al uni ni um chl ori de, para-tol uef FefCO%%i d or potassium bisulfate. 15
The reaction is generally conducted in one of'the common proton-inert.

sol vents,, for St%&ﬂ%ﬂ&p%@&ﬁﬂmh%ﬁhHﬂ&1 anong ot hers, hal ogenated
hydrocarbons eg orm or nethylene chloride, hydrocarbons, e.g. :
tol uene, benzene or hexane, est ., e.g. ethyl acetate, dinethylforam de,
pyridine and picoline. AIternaJE%ﬂk. y be made of 20 a large
excess of the acylating agent suCh as aﬁ 0rgan|c ‘aci d anhydri de so that ,
the. 20 acylating agent will also function as the necessary solvent. The
reaction usuaﬂhy.wmmorais cmctymgm Mqufem@Wmm may| ke[ugh t he

reaction ray B iclor (ke my ": 4_"‘-“_‘ Je 'uhﬁlzﬂc of [err] '
After thg reagﬁé gmmdégr oride, 16 Beid b Gobhbefim 1A .aOF exanpl e,
be treated wi tihe feabtiof Ge tduﬁd;mefmvméefﬂemmnt ot%meztsowmmhe ; .

17[err].acylo§§32§£hvh qﬁﬁ;bg “ﬂdW¢@wigg;9%§2£Mgﬁgﬂﬁcted'to

extraction d.mmlrylfdnnaxmdc pyridine and pnmhne Alternauvaly, use may be made of
20 alargeexcewoftheacylannga.gentsuchasanorgamc anhydndesothamthe. 20
0 acylating agent will also function as the necessary solvent. The reaction. usually i
prweed%atﬁomWCtomnmmpernue,althmrghthcmcﬂonmaybelm&emdby-
hieating the system: to the neighborhood:. of 100°C.. After the reaction is complete, the
reaction mixture may, for example, be treated with 2 large quentity of water so 2s-to-

25 let the- 178-acyloxy derivatives crystallize or, alternatively, subjected to extraction 25
o with an organic solvent . to obtaim the desired compound. A 3-enolether may also be o
subjected to acylation, in which instance there may be cases in. which the 3-position
mmmmmmﬁecwdbytheacylanon,bmﬂmspmdmtlsgenerauymmwdmﬂw
4-en-3-one. derivatives under. acidic conditions, If the acylation of a 4-en-3-ome. is
30 camEde&npresenceofanaudcamlystaqunderﬂmmﬂuenceofhwmorfon 30
o an extendled period of time, the 3-position is also acylated to give 3,178-diacylated .
compounds. These compounds are readily hydrolyzed to the. desired 17~monoacylated
compounds by being treated under mildly alkaline or acidic conditions; To establish the
alkaline conditions, a solution of alkali hydroxide. or alkali carbonate may be con-

35 ventionally employed, while the acidic conditions are conveniently established withthe . 35
EaR use of an alcoholic solut:mof ammorg;amc acndslmhas,for example;, hydrochioric. amd o

or sulfuric acid, - -
On the other hand, 17|B hydroxy-lﬁb‘-hydmcarbon mbsnmted enu-—4—m-3-om
maybeprcpatedby mbjecmngtohydrolysxsﬂnecompoundsrepremwdbydnfoﬂaw
40 ing formudae: . . 40




wi th an organic solvent.to obtain the desired conpound. A 3-enol et her may
al so be subjected to acylation in which instance there may be cases in
whi ch the 3-position remains unaffected by the acylation, but this product

is generally converted to the 4-en-3-one derivall ves umder—ac+de
conditions. If the acylation of a 4-en-3-one is 30 @ . carried out in the
presence of an acid catalyst either under the influence of heat or for 30
an extended period of tine, the 3- posrtron is also acylated o give

3,1 7[err]-diacyl ounds.. These conpgymgﬁzare readily hydrolyzed to

t he desired %YFerr] npnoacyylate' ‘conmpou - : under n1|d|y 5
al kal i ne or acigdi c conditioon To establish the qhkalrne conditions, a

sol ution of al ki hydroxide: or alkali carbopdte gay be con- 35
ventional |y enpl oyed while the acidic cond.‘.‘ﬂi'are conveniently

establ i shed with the . = 35 use o ic solution of an .

i norgani ¢ acid such-as for exanpl e hyd pric acid or sulfuric.acid. O
the other hand, 17[érr]-hydroxy-16 Qerr ydr ocar bon

substituted-estr-4-en, 3-ones nmay be prepared by subj ecting to hydrolysrs

t he conpounds represented by the follow 40 - Arn fornulae

40 5 42 -

5 HR[err] RAO5 = mherern A is
meani ng as above. The reaction may be ed _ _ _
al kal i ne conditions -as desibed aboxg” esulting 16[ err] - hydrocar bon
substituted conpounds ‘(l1). have a strong anti- androgenic activity and.
are proved to be less active than the corregponding | 6[err]-isonmer, \Wich
have anabolic, androgeni'¢, progestative, ovulakron i nhi biting and
pregnancy- 10 mai nt ai ni ng properties Therefqre, the conpounds of
formula (1) are useful as drugs- . Y the inhibition of

prost at onegal y and are generally &+ed orally as well:-as in an:
injectable form They may be used f! medi cal treatnent 'of Prostatic
cancer, hirsutism acne, al opeci a0 St evehthal - syndrone, etc. in
suitabl e formSl nj cwhirana ifbRachy BB SR | he SR di ssol ving or
suspendi ng the conﬁ%%ﬂ;{%m@ﬂwanr@@ﬁga m& j;if

cottonseed oil, cagjplo ol Tomng| iFbydycirbon: absitmddl cof
bi nation, if desrreﬂdxuhé,w;j' N0,
benzoate or Gl or omaityeinieg ptoperi&. o
agents. The conceniof S¥ indgbiion pf prox
general Iy from abogkuskil &
17[err]-acyl deri vant pres
relatively sd3tai '
17, [err]- caproylo

c%w@ { With @gteptiod (G bamlk ek 2o
fart ) %’mmﬂmum;}fmvio@m& ([‘Bg@hc :;. ate Of - weéks
) A > gen rom about I to about 2 Among .
20 compound:n (tli),‘17|8‘ acy_l dmyauves are readily soluble in oils a?;c)l' exh/al;]}t a rela; vglw
| mmmdexamlyle, s ic action. Taking IZB-capz'oyl -16ethylestr-4-en-3 =
i - it5 anti-an, action is mtamed tn vivo-for longer than about meweeksas 2
ooally ﬂwyadrmmlsmsi:n of 100—-600 . compounds (Iy arr.:had&mmsrsr:ned3
'hinceéisw may be used as puwdm's,-tablevs, -capsules, pills,. liqe;
25 ,mms¢mms£zeybeu;dmﬁef el o posmnq eg.mmnt
. examples. of practical com 4 -
:%uzhdsthof rté]n‘fumvlennom are utilized as  remedies for tomcgil;'n a:s#aihfo%w ®
onslnpocfpambywmghttopamby»vol elsasgt‘amstonmlh(;:lwt:’m



by the adm nistration of 100-600 ng. When the conpounds (1) are
adm ni stered orally, they may be used as powders, tablets, capsules, pills,
| i quids, syrups, elixirs buccals or granules. They nay be used in t he form

- of an external renedy, e.g. oint- 25 ment’s or Suppositories. S0 25
exanpl es of practical conpositions in which the com 25 pounds . of
this invention are utilized as renedies for prostatonegaly are as
follows, in which the rel ationship of parts by wei ght to parts by volune is
as grags to mII|I|ters 6 1,342,042 ,

1 34 A o s v e i R S N SR At LR A NN SR~ V. V. -I--;I\'
A o lellj CTTTUTTS™ N

16[ err] - et hisiestqms: @aem%mgfsstﬂ—eq-érmml o
1000 Fs (2
¥s Z. %arts benzy!

sesane O
17[ err]-capr oyl oxy( ﬁaﬂﬁfm ?Beet? rwﬂ4 'gne one

benzoase sesame ol 20 vol une lqmmpam

sesame oj | Capsules: 178-caproyloxy- 166-etbylestr-4-cn-3-onc 1000 Fts 5
Capsul es: 17[err]- my 16[err]-ethyl estr-4-en- SIQ%m 20
wei ght parts | act Osugar ester - . parts 140 wei ght
parts ®orn starch calcium salt of carboxymethylcellulose 4 waghm mlsmel g parts
sugar ester maguesium stearate. | 4 ReTeight PEr t s 10
calciumsalt of carboxynethyl ceI | ul ose - 220 A/ Mph@Nt parts

10 magnesi uMdisear HpQcetyloxy-168-ethylestr-4-en-3-one . - 20 weight psght parts 220
nmy/ capsul e Tabl et skctosi 7[ err] - acetyl oxy- 16[err] - et hyl@gtqghﬂm 3-one .
20 weilght parts |4 %&rb 4"."ﬁ!’gh’tp"“ts 15 100

wei ght parts 15  calgum salt of carbokfhdthylcSiufdéeCh 4 weight parts

90 weight parts  magnesibin Saagar ester 2 weight pants

4 weight parts calcium salt of carboxynethylcell ul ua?ng/mbm 4.

wei ght,.parts t o 2 wei ght
par 5 850 ngbi bt ol fﬁ"%’%‘%‘ﬁ?ﬁ&ﬁm e wigtidg/ %0 rgopwound® (1) when
admi ni st er eetal adminlsam,atﬁ dose: is about 50—300 wwmmm@hg is usually
about 100- 6 %G?GF infgaval A ERrY With thg disqaygandyfop the

adm nigt r at | Ofp id g%%ﬁm%t Qgsfalmggg%oss ;Q%%%ﬂyaan Adul t

wei ghl ng 501ukay-auddouﬁ\mfm ry wth the
di sease andyagstiopheayte 'wlmﬂw% departipg from diesr ssape oftjthis ligventiod L0l | oW ng
exanpl es ar E"EHY ' WM%W’HH&and not to be

const:rued as - Ilmtatlons of th| sgxm ohion, and that nmany. variations may'

‘be resgort ed(l) oTwiat foition de mnmmylgdm-1s;sappum-1ume5(znrg)aﬂt i ongg The

t enper at ur e@@'r@f 45 Jah mcmg@hvdmeﬂhh on a weight

basis. Exal ff xiiure 15 potrect into fce-

3- net hoxy- lﬁ{maédbrcsan&, &azég %f g imic JheeEn : 30
35 : ether gives colorless. needles of 3-meth0xy- 6-1sopmpyl1dcnc—l3,8 methylgona— 35

1,3,5(10)-mw—17—om (1.8 g Mp.: 155°C. Elementary analysis: . Calcd.. for
CpeH0,: -G, .- 81 44, H, 8. 70 Found C, 8l64; H, 894, Ulu'avmht
._ abmrpuon AEtOH 248|mm o .
‘@2 To a soluuon -of- 3-met'1wxy 16—1sopr0pyhdene—13|8—methylgom—1 3,5(10 trien- :
40 f17-ome (1 0 g) in 150 'ml. of ethanol are added 0.1:g. platinum oxide, WISm'e)t-xy -the! 40
.material is catalytically reduced at atmospheric temperature and pressure, The catalyst
-xsremuvdandﬂmﬂresolwmtlsdlsnﬂedoﬁtmdareducedpmre,whcreupon
~arystals separate out (1.0 g.).' Recrystallization from methanol gives colorless needles. of
--3-methoxy- qu-lsopropyl-B.B-mthylgona-l 3 5(10)-mmh17-one. M.p. 109°—1119C;
45 Elementary - analysis: Calcd. for' C,.H;,0.: G, 80.93;. H,:9.26; Found: C, 80.70; 45

H, 9.28; Infrared absorption: v KBe 1740cm—1

(3) To a_ solution of 3-methoxy-16)3—1sopropy1—13y@-meth na-1,3,5(10)-trien- 17-
one (2.0 g} in 200 ml. of methanol is added 1.0 g. sodxﬂgobomhydgugg-at room
temperamreo'verapermdod‘w minutes vnder constant stirring, and the mixture is :
50 a;}low,ic‘cline to stand for ahother 30 minutes. 50
reacnmnuxumelspouredmtowaterandﬂmcrystals separating out are .
recovered by filtration, washed with water and dried (2.0 g.). Recrystallization from
ether-n-hexane (1:1) yields colorless needles of 3-methoxyquﬁ-1wpmpyl-13|ﬂ~methyl-
gona-1,3,5(10)-trien-178-0l. M.p. 136°C; Elementary analysis: Calcd. for CeaH,0;:

55 C, 80.44; H, 9.83; Found: G, 80.16; H, 9.95; Infrared absorption: vﬁ 3400 cor, 55

(4 A solution of 3-metbnxyu1qB-1sopropyl-13;B-nwd1ylgona 1,3,5(10)-trien-175-ol
(2.0 g.) in 80 ml. of anhydrous tetrahrydrofuran is dissolved in liquid an(lmgr-na (300 ml.)
at — 70°C, followed by the addition of 20 ml. of dry ethanol.



45 m . of nethanol, there are added 45 ml. acetone and 2 g. potassium

hydr oxi de. The m xture is refluxed for 5 hours. After cooling, the reaction
mxture is poured into _ice- water, followed by extraction with ether. The
ether is renoved by distillation under reduced pressure, whereupon 2.0g. of

an oily substance are obtained. Recrystallization 35 from ether gives
col orl ess needl es of 3-nethoxy- 16 isopropylidene | 3[ err]-nmethyl gona- 35
1,3,5(10)-trien-17-one (1.8 Q). err} Elementary analysis: Calcd for
[err] C, 8T 44; H, 8.70:; Found cl 2.0 '; H,_8.94: Utraviolet EtdH.

absorpti oﬁ./[err mdhf
3- net hoxy- | 6- |soLr0pr,elr£§g§ gg&d«(& MM%%&%MW
17-one (1.0 |wh§5@nmmmmmtedp§pﬁdd@dnﬂswdm&mﬂmwh%wde

wher eby t he, 40% tillagion, _ _ .
t enperat ure %and pms&gﬂﬁﬁ’ﬁi{;- 3 : s « e

distilled off undemaﬂmmhﬁmsﬁuammwpﬁmpmc@ww;ﬁn@mepm out (1.0
g.). Recrystall i with eder fﬂmnﬁm" sm‘eto mcovm-

3- net hoxy- 1 er ri2 g 8p qigres o8 Becpypalhes E@r%‘" i’())1 ?sone 10M P.
[err] 45 El gipenlgiog; "'»— My Senalls alcdO F

Found: C, 80.70; i) I 9 28" nfrar dabSormom err] (3)
To a sol ution of med %EOBHI_h + ?ﬂm %Wpu n('mgys[)m(s)rflL

3- met hoxy- 16rerrm§eaoxbe@mmweaaao mswqm%a BRIV ph T, one (2.0

g) in 200 m. % sodi um br ohydri de at room -
terrperature over 2ale, 1662nd the
et U i st gy s Wi

50 The reactlon %ﬁéﬁggﬁf}%ﬁa?ﬁ'{mgdhd olérg;/a_tl%elhcaqﬂm gﬁé?ﬂw ating

out are recovere Wwat er an I’IEd

Recrystal lizatio ‘gl‘i‘”grﬁ{‘w -Sf‘i’éxgﬂ@-‘l"(“’f for) Qe Hu Qs G 8085F Hr 10185 dl es “of

3-met hoxy- 18l err -|sp’ro’pl-13[err] ”Etli})ﬁh gona-1, 3,5(10)-trien-17[errgj-ol.
Mp. [err] |eﬁemaﬂyaaﬁﬁtﬁry8ﬂ4$0g®h&dhcxﬁ@ﬂmibﬂraﬁdlﬁ81dﬁﬂxyemet, a€pddsd. 44, H,
9.83; Found: C, e@pmmrﬂ,mlgofgnmmmapwmm moq;frqon)’l 0 SNy err]

55 (4) A solutio g -oxo-estra-1,3,5(1 _-

-16[ err]-i sgpropyt ad ) 1 Qestio- 0 s
80 m . of anhydrm&mﬂm@gﬂamﬁmwmwmudhgm emrwhd rnmmm (300

m.) at - [err]. _WVGﬂ & :
¥ | g over
perlod of 352,mn 39 K ,MSeFoMt em,gsg trrre for 33n

ﬁﬁ COT%.
addi ti onal 30@xi fl‘utae@l,unm oftlEOg. ﬁrﬁimﬁmymsaedm%esm,xiqm}amm,ﬁlﬁm ‘
evapor at ed of f. ."‘.\t..,. j of day TR e1 aééﬁeﬁm%l@f mﬁ% removed

by drstrllatron...- of-a b

col ourl ess s | . "" A 14 Bva a0 fitons the Reactiol BRGSO id BE: ,w&mdng t hess
solution is strrs@uﬁpnmﬁwdﬂedrmowod’ yYellowsi Hy extraction odth anher. ‘Hlabckgheir lajhe i xt ur e

is followed by evaporating off the solvent to give &
Is left stand ”gwugn!ﬁn'@m e i 80 ml. of methanol and to the solution is sdded

L5 -ml. of concentrated hydrochloric acid under stirring, Afiter being left standing for T
40 10 minutes, 200 mk of water are added to the reaction solution and the mixed: sohution 40
- is extracted with ether. Thaemerlayenswashedwnthwawanddned',foﬂuwedby
_evaporation of the solvent to give 17.0 g. of 166,178-dihydroxy-16«-ethyléstra-4-en-
_ * 3-one- as ‘& colorless oil. Ultraviolet absorption; Amax 240 my (in ethanol). . .
- -(3 To a solution-of 5.0 g. of 16,178-dihydroxy-16a-ethylestr-4-en-3-one in 100 mi. N
45 methanol 13 ml. of concentrated sulfuric acid are added with stirting. Afiter being 45
" Jeft standing for 15 minutes, the reaction solution is gradually poured into 300 mi. of
-a 10%, aqueous solution of sodium bicarbonate, The precipitated orystals are collected
by filtrationr and washed with water. Thea'yswlsaremcrysmlhzedﬁmnedmmywld
. 3.6 g. of 16B-ethylestr-4-ene-3,17-dione melting at 79~—80°C. Elementary analysis: e
50 Calculated for C;,Hzs0,: C, 79.95; H, 9.39; Found C,79.93; H,924. 50
(4) ‘To a solution of 3.0 g. of 168-ethy1$tra-4-enﬂ-3,l7-dmm dissolved in 150 ml
of dioxane are added 15 g. of ethy} ortho-formate and 0.1 g. of p-toluensulfonic acid,
followed: by stinring for 2 hours at room temperature. The reaction solution: is poured
into SOOmL of 5%, aqueous solution of sodium bicarbonate and the: resulting mixture T
55 is extracted with ether. The ether layer is washed with water and dried, followed by 55
" ‘evaporation of the solvent to give orude arystals of 3-ethoxy-16S-ethylestra-3,5-dien~
'17-on¢. The crystals are recrystallized from ether to give 3.0 g, of the compound meft-
ing at 114—115°C. Elementary analysis: Calcula«ted for CeoHyeO:: C, 8044; H, 9. 83,
: Found C, 80.61; H, 9.56.




at the end of which time the solution is poured into ice-water, followed by
extraction with ether The ether is renoved by distillation under reduced
pressure to recover 1.8 g of a rless oil. Recrystallization from

et her-n-hexane (1:1) yields colorless 1 - f
17[err]-hydroxy-16[err]-isopopyl-13[err]-methyl gon-4-en-3-one &
M p.: 10 [err] Elenentary analysis: Calcd for [err] C, 79. 70 H,
10.19; EtOH_Pdund: C, 79.80; H,. -10.:34: Utra viol et absorption [err] EtOH
[err] max KBr In55 ,342]&;530 1615 [ertr] NWR ([err], [err]
3.76 ppm (17[err [ Iar,.procedures to those
described in (1) I..‘D T
cycl ohexyl est r a- 4ther
3- met hoxy- estra,' - .
absorption: [errj iy 2 & tmg o lfi?;_l '
C, 80.85; H, 10.@3; T 20 793@ H 10, ~21330C,
Exanple 2.5, 30mi ofg';%ﬂm}:fez'sgﬁ xyls,e 20 7’) mmi ap:ﬁ?%ture of
4.0 g. of net al | P Eg o ms ﬁ:dlbémﬁof@&lm ferd fdgd . dropwi se

0. mi g

10.5 m. of ethys} wﬁm B ot _
magnesi um i odi denalkie: @by ‘,“"f%‘.. -‘ﬂ'ﬁﬂ-&WIeEroh 3% apd- mfysmw',;ed_"-’“--'“:wm The :Jp
3- net hoxy- 16- OXI@SFI’-BHE (= Pb, %%Oﬁm 10 s@usperfﬁ’” o198 M of
dried ethe’s. The mixture is | °1)s’t”§hdlolaga 'E‘UFF%' an.sshe an

aqueous sol uti ogy spt 1r
destroy - Zg ’m.,..... &

enE3X énfe
extracted with "@ththof

8

atg&wth arrrm_ _mchl_orl sm“‘aﬁfkié@(umb)etoto

e Bl @gl & 2L h 486, b idinywadcy dried,15
fol l oned by evdgfiiat RE, Yor-glresuiosO) ] o i amw il is
recrystal | i zed wid, QLTS ) ad eyl Oas Y1 f},r hyl -
estra-1, 3, 5( 10?%117,3 o O @h _" e:]f’d@héirent ary
anal ysis: 30 .3)'3- f , C. #5.04;
H 8.89. 262) Tfush. 3b|of b *‘-@@xmqe,m. - -

3- met hoxy- 16[ eaoo]ugq,tf' i X n’t{’f#@n-ﬂs B IoF g LT ey _‘_dl-dmm di ssol ved
in 300 M of -(yashe X1 - SRio U Bt soluldy, i -

then 100 m ofs
are adde¥ | it gl
amoni a i s evim
35 sol ution !
The ether | ayer-re. L
the solyent to g| ve a coI orle'
met hano?5 and (Dorﬁ heo 59

aci d uiider stfaretivin

m of water &Féy
extracted wnifhm&

fol | owdd by Wit
16[err] 17][:

ﬁs' Then,
oy 202 :resatting
J -',-t| on vm th ether.

_Mmderlna:g mL of :
I eﬁ?’r%wed hydrochl ori c -
~ +10. m nutes, 200
soluion 40 is
, drf®d,

oi | . U travipg 168-¢ ol 40
5 C, 80. 73 }1,903 “
| 45
50
50
55 hd
! . . ) y' o g TOdke, ¢:] 55
60 et 100 IE of vruten ooy SPETRE for 10 mi oot hydrochlonic aei . '
e o o e vy . T oy '
1000 153°C(’:7§;31 ary gaxois, 17ﬂg¥my_lqﬂm;by.ﬁmﬁm Re-
ound : 53; H, 10,01 cutated “for ¢, t-en-3-ong ey
oHaO,: G 7943, 60



(3) To a solut

16[err](17[err]-di hydroxy-16[err]-ethylestr-4-en-3-one in 100 m .
e
After being 45 left standing for

of nethanol 13

gradual | y pour
bi carbonat e.

washed with mater

ion of 5.0 g.
nl__of
ed into 300 m .

of

S

15 minutes,’

c_aci

e added with

45
stirring.

the reaction solution is

of a 10% aqueous sol ution of sodi um

The crystals‘are re
of: 16[err] ethvlestr-4-ene-3.17-dio

st

tlﬂ(]

al

The precipitated crystals are collected by filtration and
st-alli zed fromether to yield 3.6
[err] Elenentary

g.
anal ysi s: \50
H 9. 24.

Cal cul ated for [efr] C, 79.95; H 9.39; Found: C, 79.93;

of

50 (4) To a solution of 3.0 g.
168- ethylestLa 4-ene-3, 17-di one di ssolved in 150 ni

‘of di oxane are added

15 g. of ethyl ortho-formate and 0.1 g. of -toluersulfonlc acid, foll owed
by stirring for 2 hours at”roéom’tenperatr e} Th eacti on solutlon i s poured
into 300 mM of 5% aqueous solution of so li um b cqrbonate and tlhe resulting
m xture 55 is extracted with et her. hel Qayergi s washed with
wat er and dried, followed by 55 evaporafiop he sol &ent te®{gi ve crude
crystal s of 3-ethoxy-16[err]-ethy|estra- , 5t di 17-one. The ¢rystals are
recrystallized fromether to give 3.0 g._offg : ound nelt-1ing at [err]
El ementary anal ysis: Cal ¢ul ated for [érr--d . 44; H, 9.83; Fdund: C,
80.61; H, 9.56. 5) To a solution of 3.0 f |t he enol - et hed conpound
obtai ned at (4) abo¥e in: 50 m. of nethajol &,d@led 1359 ofg godi um
borohydride. After Being |eft .standi ngf rof. (ﬁcqgs atgroomg
tenperature,the reaftion solution is poujed|ingo{300m of watef The
resulting precipitages are collected by ié ign and recrystallized from
ether to 5 giveg2.8 g of A '
3-et hoxy-16[err] -et ylestra 3-5-di en- 17[ | melting at 1314133[err]
El enent ary anal ysi s%: Cal cul ated [err] c, 95ﬁ?,£ﬂ.37;$Found§ C, 79.99;
H, 10.41. (6) To al soi.ution of 2.5 Cof [ B-ethoxy o
-16[err]-et hyl estrag3, 5-di en- 17[err]-o| igskolveq in 50mM of ngthanol are
added 1.2 m of con®entrated Rydrochl ori heild floll owed by stilrring for 10
m nutes. The reag@lion solutpop is poureqd nto 250m of watler. The
10 ok preC|p°“‘ i crystalls pfe] cqll ected by filltration and
recrystaIHzed frongether to gfva_2.3g off 1f ehré] &ydro&y 16[R1r]
-et hyl estr-4-en- 3- ose meffing % - 153[ler | B. eggnentaggy anegysis :
Cal cul'ated for [err C7@53H1 - - .
[err]=+41[err] (c=1.%, et h&hol )U t i ol ef absopptli on:[err]max lerr] 240
(15800) Exanple 3 () 1n 150 m™>{ di oxang edi.ssol ved 3.0gJof 16
[err],l?[err]-dihydgoxy 16[err]- ethyﬂest - f-eng3-ane preparedlin step (2)
of Exanple 2 and to%the sol ution areuadd d{.0 d% eth 4 ort®qf ormat e and
0.5 g of p-toluenesglfonic acid, followgd py KBi|fki ng 15%1i nutes. the
reaction solution i § poured into a 10% adquepus soﬂmtloanf sAdi un1 bi -
carbonate and the r@sulting solution i:s gxt ac_e,.WLLn_gLngL__Jhe et her
layer is washed witlyg Water and subj ected{to evapdration of the{solvent to
give 2.7 g of 3-ethixy- 16[err] 17[err]-gi hyf oxy-86[ er @ - et hylfestra -3, 5-
di ene. @ o J ' l
E 2 |8 8
S} :
;
1§ 93
: ' Q
o ? g




(2)
16[err]- ethylestra- 3,5- diene.
little 1.3 m of phosphoryl

To a solution of 3.1g of 3-ethoxy -

16[err], 17[e

in 30 mM of pyridine,

trichloride,

25 foll owed

rr] -di hydroxy-
are added little by
by heating at 80[err]

for 5 m nutes

subj ected to evaporation of

washed

. The reaction solution IS poured 1nto 200m ol water and
the resulting solution is extracted with ether.
the solvent to give 1.6

with water and

g of

3-ethoxy-16[err]-ethyl estra-3, 5-dien-17-one nelting at 114-115[err]

El emrent @y anai ysis:

Cal cul at ed figH2p&rr]: C, 80: 44; H, 9. 83; Found: @ 80. 61;

H, 9.56./307
17-one is reduced in a simlar

part (5) of BmmﬂeZtoyuﬂd:3ahWy1&eH]
which is further subjected to

3,5-dien-17[err]-ol,

e

manner to that descrlbed i par =

[err]-hydroxy-16[err]- ethylestry

of nethanol are:dissolyed 10; g g
16[err]-ethyl estra-1, 3,.5(10)-"

to the solutioniare added 10 m
. After
into 300 nml.
extraction withether.

bei ng Ieft st andi ng. for,
of "4 10% dqueous: sg
The et hen

& putfes,

30 manner to.
-et hy
hy

ne. Exanple 4
pt Hoxy- 16[err]

it | ned par?
hednt rat ed sul fOrli
the reacti

ijs washed with

A

Ibonat e

(3) The Fesult1ng 3- et NoxXy- I6[erf]-etnyl estra-3,5-d( ep- 17

that describe
el stra-
drolysis in a simlar
eld 17 -

35 (1) .In 100 m,
17[ err] - di hydr oxy-

(1) of Exanple .2 and
ic acid with stirring
on solution is poured
, f.ollowed by -
wat er and dried

in

foll owed by distillation of . thei’sdlvent LO gi a palle yeld ow oil -The oi
i's recrystalllzed fronlnethanot tofylbb .2 gof 3- iy hoxy- 16[ err]
-ethyl esrone | yt& dsBtfif at o fay :
r Ea s; nelting at 94[err] ELenﬂnthr anaIyS|s Cal dul ated for [err] C
80.73;H,9 03: Found C, 80.71 .H;"Gg*( To—=& DVIUL;UI - of 5 0 g of '
3-met hoxy-16 [efr] -ethylestrone§§1fl40 m- of methanol} are added 20 g of
sodi um bor ohydrjde with stirrjng I d by keepifd t he.sane
45 conditions fpr one hour .. The Eeac worfsol ufj on i “pout.ed into 300 m :
of water and the preC|p|tated crwtqals re col lect ed Qy f||trat|on -
Recrystal lization from ether gl\é% 4.7 d of - '
3- met hoxy- 16[ err] - ét hig esti'a- 1,355 1oj=trrem—t7terriol neltlng at 73[err]
. El enentary analy5|s Sal cul atedq foE [erfr] :C;80.21; H, 9.62; Found:. C 79. 96;
H 9.83. 50 3)5‘,;_sol_.:-u:t| on b2 [0 lgnof o
3- et hoxy- 16[err]meth edi ra-1,3%,:5 %) Otjr %en C%lerr} Jol in 150 m- of drled
t et rahydrof urane gre aqna; ~00n1101§1 gui e ammthi a ,d 30 m of ethanol
under cooling wtf dry __ et gnef &nf tlo the resul ti'fjg sol:ution are added:
little by little 4.0 g of /Matal l}i c}liftm rs wth stirring .
After a deep que color f ‘he lrefctj or solutlon IS ClstanU|shed ammoni a-
is evaporated .off. The re"Itl ng| 55| § o sol &l on es added thereto 200
m of water and “the nlxtureé%: ex{rafg mnth;pther the ether layer is
subj ected to evaporation of e |sof veh %? givgfa cafqriess oil. The oil is
dissolved in 30 nl_of methanal gnd{3 J Jof concentratyred ‘hydrochloric acid
are added to.the solution, fol | gwed—t TTrTTmg—Tor—J0 m nutes. The
reaction solution is pouredﬁﬁntd»10@~h1 wat gr andgpreC|p|tated crystals
are recovered by filtration: ye 50 crysralll tli on from ether gives
8.6 g of 17[err] -hydroxy-16' [e r}- hyllegtra- £,3,5( ) trien-17[err]-ol in
ing at 152-153[err]. Elenentary ana ~Cal cll at ed” flo

hi

si g:

H 10.00; Found i7" 'C; 79.53; "H, 10.¢

9

—CH,—~CH=CH,

ﬂ£CJL

Jerr] C, 79.42;



9 1,342,042

9 . [err] [err] [err] 12.

1,342,042 12 _Fxanple 5. 5.0 g of
17[err]-hydroxy-16[err] - ethylestr 4-en-3-one are dissolved in dry pyridine
(10 mM.), followed by the addition of 15 g. of acetic anhydride with
stirring. After the resulting solution is allowed to stand for 6 hours at
roomtenpgrature it is poured |nto sa Iarge amount of ice er. The
precrprtaﬁ'-.- ' ; £ 1
wat er, Mbereupon 5. 2 g. of 17[err] acet oxy- 16[err] ethylstr 4-en- 3-one are
obtalned M P: 113- 114[err] El ementary anlysi's: Cal cul ated for [err] C,
76.70; H, *9.36. Found:" C,~ 76 74 H, 9.28; Utraviolet absorption [err] Et OH
[err] max (e) 240 (16300)... . . ..  Exanple 6. .

10 20 g of 17[ err] ~hydr.oxy- 16[err} ethylesir 4-en-3-one fre dissolved in
caproi ¢ anhydride (100 nl.), ‘foll the addition dF 3.0 g. of

p-tol uenesulfonic acid: wth .stirriggy d {ge mgure jgsf al lowed to stand
for 2 hours at room tenperature Exgcegs §b 8i C an&ydrlde i s renoved by
steamdistillation, and the resultj ng 15 stance is extracted with

ether and then. the ether.is distil:
16[ err] - et hyl estta-3,'5-di ene- 3, 17-}i Yierr]- dlcaprqete are obt ai ned,

mp. [err] EEOH4 Utra violet ‘absor err] 236 nerr]. 24 g. of the
above di caproare’ are dissol ved nmax] in t hfpol (2@0 mgi- foll owed hy the
addi tion of 5% hydrochloric acid {3d n}91gThe gxture {s refluxed for 30

| wher eupon: 25 fg. of 15

m nutes. After being cooled, the neaqtic' xture is poufed 20. into
water (500 ml.), followed by extraftijonjw 4h ether _Renoyal of ether by
distillation .20 I'eaves 21 g.of }&{] T
17[err]caproy|oxy 16[err]B—ethyIesJE44-en~3-one, nrp.:[d'r]-EIenentary
fg ' |- o
m 1El,lys 3 =
{11218 ¢ ¢
1% = =
p 3 U O &)
o138 fé. 5
11 3
Sls g
8 v )
f 1
A0 .
B
M) g




anal ysis: Calculated for [err]: C 77.95; H 10.07; Found: C, 77.97; ,
10.11: Utraviolet absorption: [err] (e) 240(15 300). max Exanple 7. 25
3. g. of 17[err]-hydroxy-16[err]-ethylestr-4-en-3-one are dissolved in dry

pyridine (20 25 ni), folTowed by the addition of 1.5 g. of caproyl
chl oride under ice-cooling. The m x- ture is left standing at that
tenperature for 30 mnutes, at the end of which tine it is poured into 100 -
m. of ice-water. The crystalllne powder |s recovered by filtration, and

washed wit B2wat er, whereupon 2.7 g. 182,042 . _ 12
17[ err]-caproyl oxy-1e[err]-ethyl estriﬁ ¢-one are 30 obt'al ned.
30 Exanple 8. (1) s5kog af 178%HylirokyO1% eyl ~Fine JreQUiskoBXY 1B} Sritthe (100

-ethyl estra- 3, Smijj énlevied[byr axtditronmf 11)@ Gﬂacet@‘anMndﬂjwidemmg a&ekeﬂeSO_m of
acetic anhydri M%N%E ﬂj o .%tfgge?tr* W@E eact j on
.. Velant - 35

m xture is’pour E %ﬁ% ? S RH N
cipitates are [0 1|13-—1 s behatatyO ' e J0g: With -
wat er. The cru LY S EtOH .
3- et hoxy- 17[errdf ia\sg)e"[ﬁgéﬁlg?i?r]%’g?ﬁy%{éstramgago%l ene are ldaXSso%ed in 150 E

m . of rret anol‘® WOt he resul ti NG .S 'téon are added 3 nml . of
concent r at'ed hydr%@ &fim-h?&bx?qm&-%}l&& 3-08&&@disdaﬂeiﬁreapl&ciﬂh§&li‘dés fﬂe

reaction sol ut |r(gglmls),1omw Gfmg oDp-tohidentifonid il vﬁﬁﬁﬁmag,taadl ng
steroid is coll at“lf?wate

recrystal ljgzati ; ‘“,_:, 2P %: %&m b wﬁé‘aﬁ:}lﬁ ting sub- s
17[ err] - acét oxYiepbohildich381 Eho 38 &aebbém %Iz-is%*o’]

El ementary anal ySis. cul.at AOROL | er I Eou C 7674
H9.28. Exanple oetcgwgg utlgmax ?36[ ZL’ 36 g’“"ed’cap”gmmd%‘w

17[err] - acetoxy’-n %‘("F‘b& s “‘Bﬂ&s%d‘ it acih@0 mt). The ¢ hanol
are added ,0 mm he &¢ 3'# EIAERTR, fop- 45
| owed by Aeat i W&v&tz gebf 7ﬂfce§m;aox51 umesu-ﬂaﬁsroﬁaﬁip ambumeamwrys pour ed _

into 300 ml. of anplwsise Catcalated CpHi.theC,cir?yéiEA 19.0fhFaghd : €. 788B\Vi8ded by _
filtration. Aftem-ama labsBrghtion: B ﬁ,,e(s)zmlqggwjystal S are recrystal lized from:
ether to give 4.1 g. of 17[erﬂ“"hydr 6{err] et hyl estr- 4-en-3-one

melting, as 152- 133@ witd7bmsdbgtigh-«apas r4 13008 are[dREoived indrg pPrididecps | M 50
(e=14900). E enml:)tﬁ wmﬁyﬁ@mwtglwmﬁwm@mamnqm 10. 00;

50 Found: C, 79tusss wﬁj@g@ e fog 50 s, gt .@rdofbwmchﬂmems

17[err]- hydrox %W ; .m,_gﬂn_ ”ﬂg/rl dine are -
added 10 mp of npfaﬂau on| c an heat 1 ng at err] for 340
hours. The 55 react i on mxture r§xqur83d |nto 300 m . of .710% sodi um

bi car bonat e, fo@ %EI Bf%’F‘B‘E‘Ef de’ iy ‘B‘Hﬁg‘ ’%";s washed

W th water and ,§H3 of idd &ggels
distilledssff, u&)edneoaedcbglﬁwahaﬁ&umeh by s;asaa@azrtmmd Whi crikde efyytats al - 35

(50 8) orf 3- ethoxy—l7,6-acetoxy—16ﬂ’-etbylwtra—3,5-drene are dissolved in 150 ml. of
methanol and: to the resulting solution are added 3 ml. of concentrated hydrochloric
acid, followed: by standing for 10-minutes. The reaction solution is poured into 400 ml.
of water. The precipitating steroid is collected by filtration and washed with water. By
40 recrystallization” from edier are obtained 4.7 g. of 178-acetoxy-168-ethylestr-4-en-3- 40
one melting at 113—114°C, Elemenxary analys:s Calculated for C;oHysOy: C, 76.70;
H, 9.36; Found C,7674,H,928 '_
; R Example 9.
To a sohmon of 45 g. of l7@-acetoxy-168-athylestr+en—3-one in 300 ml. of
45 methanot ate added. 70 ml. of .a 5% methanolic solution of sodium hydroxide, fol- 45
lowed by heating at 60°C for 1.5 hours. The reaction solution is poured into 300 ml. of
water to precipitate crystals which are recovered by filtration. After washing with water,
the crysmls,are recrystallized from ‘ether to give 1 1 g. of 178-hydroxy-16G-ethylestr-

- 4-en-3-one | melting, at 152—153°C. Ultravioler absorption: ).HE::;H 240 mp

50  (e=14900). Elementary analysxs. Calculated forr CaHsoOs: G, 79425 H, 10.00; 50
Found: c,7953 H,1001. -

Example 10 :
To S 0 g. of 178-hydroxy-<1&&ed1yl¢str—4—ena3-one in 100 ml. of dry pyridine are
added 10 ml. ‘of propionic. avhydride; followed by heating at 70°C. for 10 hours. The
55 reaction mixture is into 300 ml. of 10%, sodium bicarbonate, followed by ex- 55
traction with ether. ‘ether is washed with water and dried with anhydrous sedium
sulfate, The solvent is dlsnlled off, whereupon a colorless oil is separated out. Recrystal-



13 1,342,042

13 lization from hexane gives 3.7 g. of

17[err]-propionyl oxy-16[err]-ethylestr-4-en-3-one nelt- ing at [err]

El enentary analysis: Calculated for [err] C, 77.05; H 9.56; Found; C,
77.11; H, 9.59; Utraviol et absorption; [err]max 239. nferr]. Exanple 11. 5

To 3.0 g. 1ﬁerrj hydr oxy- 16[errl-eth5ﬂ4 % -4-en-3-one in 150 m of ddy
pyridine '5vare skl fomMesand v&@ﬂgxafa?e-rpmmxwmeiam&dﬂrmls%esﬁﬁl ing.

After being |gft sngaatdis 71@ mtyraodlyss; Galealated for 1C:800,091 G OT.05; I 9j56r ed

into 300 m. of wdewd; G Mlome‘%#%?lt@xwlﬂtﬁbm%@%m%her The ether | ayer
I's washed wth a 10% sol uti on of sodiu Erﬁon- ate, and then with water,
and dried w tsh anhydrreso goshmm HofyiaB ~4-en-3-one ,Irnso@hefr driy pysidisd i | | &d
of f, whereupon 2. Qrepddef s m]?[0éph 146 mrl ite @b rbﬂﬂ&hits@ndmglo one

Cal cul ated for [elgfeland

U traviol et absorpti Che [:m&r onWB-hﬂhﬁiy’-iG,B-eW&léé&-ME S:LAI Mo

1S - 15 ‘pne A7 SYASEL gt|12~—114°C. Elementary

15 QA [err] iher eigf A% g o fﬁ’a Issﬂag?‘l’i‘gd Cor 71 }étsr?@'r%??lﬁfue and
¢ s

Ris a hydrocarbon raarcal Ravin t 2 carbon atoms which’my .

optionally be substituted g one or nore hal ogen at ons. 20 2. A

17[err] - phenoxyac%"é"'ﬁ dmﬁ%‘fet"t t.m é%?,/, %&%ﬁ?’d%‘yms

conmpound of e for d in claiml wherein A is hydrogen of
20 an acyl radical ®on atons and Ris a hydr ocar bon
radi%al having 2 to 6 car bon atom; 3 :
16[ etr]-ethyl-17[err]-hydroxyestr-4-en-3-one.; :
16[err]-n-propyl-17[err]--hydroxyestr-4-e ‘
16[err]-i-propyl-17[err]-hydroxyestr - 4-~gn-s e
25 6. 16[err]-allyl-17[err]-hydroxyes -3-one. 7. ... ..
16[ err]-cyl ohexyl -17[err] - hydroxyes;; 3-one. 8.. 16[ err]-phenyl -:
17[ err], - hydroxyestr - 4- en 3- one. ) L
177 err] “acetyl oxy;ﬁ ‘gggg? Tl ey o L b ppion
17[ err]-caproyl ox estr-4-en Z

30 11. 17[er2q-propi dny mppun‘d&[fdterf}mmtak(;blaeﬂtﬁneﬂm@hmm@heanwshydmgmm 20
17[ err] - phenoxyacd® !; *élrsrqp%tlﬂvatm%Rss%W{@nr@%meﬁd

according to claiff C;’é th%}[, | YePPodier €i n described with reference
to any of the speci f401q3 ygme. yestr-4-en-3-oded. A phar maceuti cal
conposi tion gthich coﬁpl@se efsened-epered in any 35 of clains 12%0

conposi tion being adgi S BiiC ™form 15." A process for

produci ng a conpoundo. meataywxﬁnqm&nyés&-ﬁﬁ-s-one. '
30 10. 178-caproyloxy-168-ethylestr-4-en-3-one. 30
11. 178-propionyloxy-166-ethylestr-4-en-3-one. '
12. 178-phenoxyacetyloxy-168-ethylestr-4-en-3-one.
13. A compound according to claim 1 or 2 substantially as herein described with
reference to any of the specific examples.

35 14. A pharmaceutical composition which comprises a compound as claimed in any 35
of claims 1 to 13 together with a pbarmaceutically acceptable carrier or carriers, the
composition being administrable in unit dosage form.

- 15. A process for producing a compound of the formula I:

13 together with a p éﬁé@%ﬁfiﬁgﬁx bge carrier or carriers, the
0

XN

OA
R

@

40 wherein A is hydrogen, an acyl radical or an ether residue and R is a hydrocarbon radi- 40
cal having at least 2 carbon atoms which may optionally be substituted by one or more
halogen atoms, which comprises subjecting to hydrolysis a compound of the formula:




R (1) 40 wherein A is hydrogen, an acyl radical or an ether residue
and Ris a hydrocarbon radi- 40 cal having at |east 2 carbon atons which
may optionally be substituted by one or nore hal ogen atons, which conprises
subj ecting to hydrolysis a conpound of the for_'mJJ_a 1_3_____

1,342, A2 . i zati on from hex

gives 3.7 g. of 17[err]-propionyloxy-16[err]- Eﬂlrl ﬂﬁi)ne melt-
ing at [err] Elenentary anal.ysi's: Cal cul ated f H, 9.56;
Found C 77. ﬂ;l H, 9.59; UItra\n oI et @h@@ﬁptlon [err]rrax 239 rr[err] 13

n-pl e 11‘&/ - .... s "TU"'JU
17[err] - hydroxy- " *5 E?E 374 17@" ﬂ?ﬂ;ﬁr"gi g?{' di ne
5 are added ©.n g @- t6:o ’er being
| eft standing for 10 m nut'es, “t'He react! o mxture I'S poured into 300 ni.
of water, fallowed by ex- tracion wit Exemplell, The et her Iayer I S _washed

with a 10% ol ut i or;dgeﬁ";s d’l&lﬁfﬂd@ﬂmdm*%ﬁﬁnﬁﬁeﬁ PE‘deeand ari ed
o A B i e

wi th anhydrous s@gig mmmpoumd Eigaicim Eof f,
wher eupon 2.9 g. n@éuoﬂaiﬂeeﬂie]r -Thy Gher ﬁﬁvewd]mthetlb%l sfation-of scdfm bicarbddld ONe
17[err] - phenoxyae%taad@ﬂaw&w’anmadmm EI enent a_‘é-. asnal y5| S

Firatore svso L EPEERe & A ﬁ:l %f R

- 15 1. 4 912713217@15;1111

15 OA R wherein Ai's hydrogen an acyl. radlcal “an.. ether residﬂe and Ris
a hydrocarbon radi cgi,l east 2 carbon atons whi ch may optionally
be substitujsed by opg éﬁéaiﬂ atom; 200 . 2. A conpoundsof
the formula (1) as deflned im cla|n1 mhereln Ai's hydrogen or 20 an acyl
radi cal having up to 10 carbon atoms and R |@Aa hydrecarbon radi cal having
2 to 6 carbon atoms 3. 16[err]-ethyl-17[¢ ydroxyestr=-4-en-3-one. 4.
16[err]-n-propyl -17[err]-hydroxyestr-4-e ., 25 e B,
16[err]-i-propyl-17[err]- hydroxyestr ‘
25 6 16[err]-allyl~17ferr]-hydroxyes
16[ err]-cyclohexyl -17[err] - hydr oxgéstT - 44en 3-one." 8.

16[ err] - phenyl - 1
1oferr] - pheny! - 14hagt b BNEGRYCaLEn fufth ol %glﬁ; d R i s hgdbmy ot

17[err] - caproyl owftl@fsemﬂqmet Iestr 4- en- 3- one

_ whereinAishydrogenor 20
30 11. 17 Opl meﬁgpﬂs fmﬁ%gnamms Rlsa tocarbon radical having 2

to 6 carbon atoms,
3. 16B-ethyl-176-hydroxyestr-4-en-3-one.
4. 1:66-n-propyi-178-hydroxyestr-4-en-3-one. -- .
25 5 168-i-propyl-178-hydroxyestr-4-en-3-one. 25
6. 168-allyl-178-hydroxyestr-4-en-3-one. S
o -7 168-cyclohexyl-178-hydroxyestr-4-en~-3-one..” '~ . ol o el
' .;8 1&8—phmy1-l7ﬁ' -hydroxyestr-4-en-3-one. . - - R R R
-Caproy oxy— §G-ethylestr-4-en-3-one.
30 11, b7|8-prop1myloxy-1.6|8-ethylwu—4-en-3-me
12. 178-phenoxyacetyloxy-163-ethylestr-4-en-3-one.
13. A compound according to claim’ 1 or 2 substantially as herem described with
refference to any iof the specific examples.

35 14. A pharmaceutical composition which compnsw a compound as claimed in any 35
of claims 1 to 13 together with a pharmaceutically auoeptable carrier or carriers, the
composition being administrable in unit dosage form. .

15. A process for producing a compound of the formula I:

.5CLAI,I_VIIS:

avid]

®

40 wherein A is hydrogen, an acyl radical or an ether residue and R is a hydrocarbon radi- 40
cal having at least 2 carbon atoms which may optionally be substituted by one or more
halogen atoms, which comprises subjecting to hydrolysis a compound of the. formula:



12. 17[err]-phenoxyacetyl oxy-16[err]-ethyl estr-4-en-3-one. 13. A conpound
according to claiml or 2 substantially as herein described with rrference
to any of the specifiC exa s. 35 14. A phar maceut i cal
conposition which corrprl ses a conpoun any—35 of clains 1 to

13 toget her Wi th a pharnmaceutically accept-able
conposition being admnistrable in unit dosa cess_ for -
pr oduci ng g conpound of the formula I:, wm , "ﬁy/‘m ein Ais
hydr ogen, .an.acyl radical or an et hf“hz‘ |due *an |s|q carbon radi -
40 ral having at-leasf Z tartomatefs-lai.ch oy o tionally be substatut ed
by one or nore hal ogen: at 0B V\/r‘nct,}ﬁcorrprl ses subj ectl.ng TOtydr
conmpound of the fornmnula: 1, 342, 42R 14 CA [err] -_ ei n each’
has the same neani ng as abov s a hydroca AN adfvcal ..ofan @:yl
radi cal . 16. A process f of er1g - corrpou d for mula | as defined
in claim15 wherein. A gk -. . having . .up to 10
carbon atons and R |sﬂfa Rb R drocar bon radi éal
having 2 to 6 o IyS|s
under aci‘dic LONS, # _“_
of A and has : s
havi ng upﬁt e o i >
fornmula: [err} R i 1 L2
carbon atons V\:hl C ' JM@We haﬁ ogen
at ons, whi ch conpri ses subj ect |(5Ag to hydrol yS| s.a corrpound of the -
formula: [err] [err] IR <Y S 1,342,042
15

oo foc prodicing  compound ot o -

aereia R i & hydrocarbon rad | ' e
ally be onrad:calhavmgatleastzt:m
substituted by one o ammswm
15 hydmlymsacompound of the f;x:uci:e OBen “aboms, wluz:h eompmu &mgmtz;
L o '; 15

ers, ‘the — —™



QA [err] AO wherein R has the sane neani ng as above and A is an acyl
radi cal. 18 A process for producing a conpound of the fornmula (1) as
defined in claim15 wherein Ais an acyl radical and Ris a hydrocarbon
radicalr _having at Teast Z carbon 5 atons_whi ch may optionally be
substituted by one or nore hal ogen atoms, which com 5 prises acylating a
conpound of the fornula: OH and where t he resuummmmm"‘mul t he
corresponding 3,17[err]-diacylated conpound, h m,oduct to
formthe desired 17[err]- rmnoacyl at ed con})ound *Whéreti n "R 20 * s as just
def i ned. &/15 15 " 10
19. A proteéess according to any of clains 15 to 18 substantially as herein
described with reference to any of the specPhic exanples. 20. Conpounds of
theforrrul\ét‘il) as defined in claim1l ag - by a process according to
any of clainms 15-19. ELKI NGTON AND FI FE l ered Patent Agents, High
Hol born House, 52-54 Hi gh Hol born, . WC1V 6SH. Agents for the
Applicants. Printed for Her Majesi4 ati onery O fice by the Courier
Press, Leanington Spa, 1973. PuBPished by the Patent Office, 25 Southanpton
Bui | di ngs, Londwm&%emmmg%xpﬁymﬁ obt ai ned.
18. A process for producing a compound of the formula (I} as defined in claim 15
wherein A is an acyl radical and R is a hydrocarbon. radical having at least 2 carbon

5 atoms which may optionally be substituted by one or more halogen atoms, which com- 5
prises acylating a dompound of the formuta:

OH

O

and where the resulting product is the corr&pondmg 3 178-d1acylated compound,
hydrolysing the product to form the desired 17.3—monoacy1ated compound, wherein R
10 is as just defined. 10
: 19. A process according to any of claims 15 to 18 substantially as herein described
with reference to any of the specific examples,
20. Compounds of the formula (I) as defined in claim 1 when made by a process
according to any of claims 15—19.

ELKINGTON AND FIFE,
Chartered Patent Agents,
High Holborn House,
52—-54 High Holborn,
London, WC1V 6SH.
Agents for the Applicants.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1973.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.



