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10 R[ eer] represeidt)sCenventign dgpelicatiooNpo2636#08 r i al kyl silyl or acyl
represents an et hiydyFileddRlAvgetM§inyl or propynyl group, and X represe

oxygen atom or a @?okgderahRegfublihof Germany (DE)S or NOR4, in which R eer]
represents a hydr@§eCompleserSpecifizaticacnpblished LpJunad989] eer | 15 represents a
hydr ogen at om or @h BEYCL® (1073 1/00 &g K dH5KQ07) 31/ 00/21/00 By I®Pr anyl group. As
acyl groups repre@dnindek d\acipece and R3 there cone into consideration

t hose of acids capabl@ZlmfZBG@m ?m«émmlognemc@\mummmmster S.
Preferred acids are 2 | d sul phoni c aci ds
containingy,| to 16, a%gia eé%’e‘&@&"?’? 1%‘} gﬂfggcar bon atons, which bel ong
to the ali.phatic, cycloaliphatic, aromgs4)a*-SEEROMS c- al i phatic or

het erocyclic series. be saturated or unsaturat

cl i Th?s e}ci gs calso \ ored,-
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am no groups 2; m?tho_hiht' ofich itds e, performed, to be particularly described in and by the
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propi oni ¢ aci d, butyr. Thepresént inscnkivi providesosP-sleroida lof thie Geetdl dormiutadval eri c
acid, caproic acid, oenanthic acid, caprylic acid, pelargonic acid;, capric
aci d, undecanoic acid, lauric acid, tridecanoic acios n¥éistic aci d,
pent adecanoi c acid, trinethylacetic acid, .diewwyllacetfc acid,
tert.-butylacetic acid, - 5 cycl ope pyl OR| ¢ aci d,
cycl ohexyl acetic acid, cycl ohexane carbqxyl m phenyl acqgy c acid,
phenoxyacetic acid, nono-, di- and tphgG ac) ds, am noacetic acid,
7 nor phol i noacetic acid,
pi ¢ acid, nicotinic acid,

di et hyl am noacetic acid, piperidingd
| actic acid, succinic acid, adipic
i soni cotinic acid and furan-2- cag#0 10 As sul phonic

acids, which cdome i int whictonsi deration especially for the acyl 10 10
- R! represents a hydrogen atom or a trialkylsilyl or acyl group,

R? represents an ethynyl, chlorethynyl or propynyl group, and

X represents an oxygen atom or a grouping of the formula

-
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N

15 or NOR4, in which R® represents a hydrogen atom or an acyl group and R* 15
represents a hydrogen atom or an acyl, alkyl, cycloalkyl or tetrahydropyranyl
group. )

As acyl groups represented by R' and R? there come into consideration those
of acids capable of forming physiologically tolerable esters. Preferred acids are

20 organic carboxylic and sulphonic acids containing 1 to 16, and especially 1 to 11, 20
carbon atoms, which belong to the aliphatic, cycloaliphatic, aromatic, aromatic- -
aliphatic or heterocyclic series. These acids may also be saturated or unsaturated,
mono-, di- or polybasic and/or substituted in the usual manner. As examples of
substituents there may be mentioned alkyl, hydroxyl, alkoxy, oxo or amino groups

25 or halogen atoms. '

) 25
By way of example the following carboxylic acids are mentioned: formic acid,

i



groups represented by R3, there may be nentioned, for exanple, nethane-,
et hane-, [err]chl oret hanepropane, isopropane-, butane-, cycl opentane-,
—cycl ohexane-, benzene-, para-tol uene- and para- chlorobenzene sul phoni ¢
acids, and also N,N- dinethyl -diethyl- and -bis-(
-chl oret hyl ) -am nosul phonic acids and pyrrolidino-, 1 5 pi peri di no-,
| per azi no-, N-nethyl-piperazino- and norphol i no-sul phonic acids. 1 5 As
t% trialkylsilyl group represented by Rl eer] there is advantageously to be

rstood one containing | tQséh QAT bon atons in each al kyl group, and
rgmﬁ-ﬁmmwﬁ%ﬁ—%—aeﬂw by R4 there
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exam! eygliel o R g gﬁfd T £ aﬂ“h‘i‘f yl, caproyl,
hept anow a&g&am@ g{‘am&,eu ter y&lga groups repr esent ed

by’ R4 thse:loeelavleroadmamc exxlghiexy latcctwbeclcu rvdelobb&mdcakmmém =&idkyl grioups

cont ai nPhfgylagesc 2 ifg acid Jorasetic a¢idsy| gr oupsy.. and
cont R P DL e S o o/oiee o
cycl opeticytiniqQacid) ﬁkomcotlmc acid and furan-2—carboxyllc ac:d
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3.0 40 properties and Hﬁthyd eddds pRdrina@aticscTheduvetionriethus also concerned 0.03

2.5 with the upg thplcompounds the presentyi gr@ Bﬁ% g,qmegla[%eqa] hydr oxy- 18-
n-m

pharmace tl he ¢ for Tare
3& istinguis P@&T % j‘ ﬁgrf bltl activity. 30 0.03
4 0.0 orexample,l Oetftyn yl -17 -hydro: kel estt ites3’'Lt can be seen that

t he thr emehb\l)ds ﬂmsdst M:ﬁhpamr:m lhe5 sualzIElaltbels tedh do d@ripowmdhﬁ\- of the present
i nvent i &# owi Ta le re 1ven ﬁgﬁgﬁﬁpe gte a mlms rau%t ructure it is 0.03
tqs50. 1 EHJm gﬁ ? Fs Thitn Phe*Scdpe of t hesgonpounds  of

t he present |nvent|on are di St-ll gy shed by a protract ed activity. 50

The conpounds nay be used, 61291 4@5{@ I n contraceptlve pr epar ati ons,
50 being used agy, gougg:stagenl C conponent I B H@ AW th an
oest r ogeni quJEmyaﬁiwpz@demne conponent, foou xa i?[eer] - ethynyl -

odft r adi ol metbyl-A48-oedtmmdiewB-enact i ve conponent 0.03rhe corﬂﬁaunds caff however,

aI so be Hs?gah & gt | ogks for the treat n%@’c of )% ecol ogi cal di sorders.
EJS’E’@ ntion accordingl gopl so pr i des a pharmaceuti cal

preparatlon 5 whi ch corrprl ses a corrpound (mlthe general formula I, in

adni xture ctlon wth a ”ﬁ |t carHer The
4 5
oo s M e e e
adm ni SkimaAid sedcture 1€ isDDY the additives,

carrier su’blsetlaglmesstﬂﬂmcluded vathdl tham.oee ofoheremtnoweb Oﬁthn mbdny used in gal eni cal

ventio g ®fot ted @etivit
p rggy‘ w‘ﬁﬁ%{%’l” %‘ ‘En%@gz{ggmg °,5§‘§,iwq‘%\ ﬁ?uce Lhe us ﬁ% f or gz oft
Shd BRb et bi ye cone into
con5| deaaive B6cmol® campdf§e,fod x mpleu | ethgnyl doaghdisly rQSthe@ﬂQSm es, pills,
suspensaaivs c@npogg‘}tuThe mpo alr%-meérvéﬁo ba gsedrin prepasstiogwfor here come into
3 the treatment of gynaecological 1so ers.
55 The present invention accordingly also pn;;cd%p? P grﬁaceutlcal pgeparanon
3 Qonsi @ﬁfcmumlsesmbapaﬁlaepﬁhagkdnyralte Wa K ilatinix@itéor cofjinctis@np! e”sol utions in
sesane ith a pharmaceutically suitable carrier. The preparation may be in a form suitable
for oral or parenteral administration.
The new compounds may be worked up with the additives, carrier substances
60 and taste correctives normally used in galenical pharmacy by methods known per se 60
to produce the usual forms of pharmaceutical preparations. For oral administration_
there come into consideration, more especially, tablets, dragées, capsules, pills,
suspensions or solutions. For parenteral administration there come into



or castor oil, which may, if desired, also contain a diluent, for exanple
benzyl benzoate or benzyl al cohol. The concentration of the active

subst ance _depends on the f of application. Thus, for exanple, tablets

for oral admnistration 5 pr ef er-abl y~each contain 0.01 to 0.5 ng of

active substance and solutions for parenteral administration preferably O

contain 1-100 ng of active substance per | m of solution. By the active

substance there is neant the total anpbunt present of the active conmponent
et R

or conponents |g t he prepar atlons The dp§@ 195‘ the active corrpounds of thﬁ

present invent vaHEu T and 0se Qi tnhe

admi ni stration. For §% m}}% lqu%e;%dso:ll%ﬂs’ ¥ty ﬁ g&l}"{?{x% %
admi ni steged oral |y he@yatdsr hlBoHoN §'hé Sdtdenttatiod Gfakg ubstarld he
present invention f et Fopm pfr mhdmpnaThst Hoxdemnpbomhiac prgh admmmra;lon t her

i s administered in 3“&5 Fhiy sgeborantain B8 oma Eﬁ%{RL H‘h‘ﬁﬁ??mc%f\?é‘ﬁ R of 15°
the general ~ornul agj ne“‘ﬁ%ma Yithe m&m "° : 190 kolaY ardounE prelefit af t he
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contains instructi ORSmpswn If&hfuﬁtllloﬂdin[y doschudimiidistéredradally witliin the
preferably speC|f|e$amha§grgm@%g%gﬂaﬁ érl ve %ose for n ferral e. of a
conmpound of t gener affh st er eg
orally within r et § e"}?;,!mfﬁﬁ“f“‘“‘% § hglm'y&?.gé Sepl B iRt a feMRIst i on
further provi des a [aiel add amageb ealfttherhmmh spdgies. Amfpnsheevaok dent:olis t he
general fornula |, vystseesions fmt rati al"or‘ ﬁ i s

i ntroduced intgy the lmfgf gse maé:u VA gl %gngﬂoftf ﬁ 'b&mg or mulg
'l 30 “ The present invention further provndes a process for the manufacture of the

30 in which Y represérsieoids dfttlmegemrallfmlalIsuhtmen)etgmuphloreﬁmyeﬁrHém?/nylbonds
inthe 4,5-, 5,6- ang“Q isjinfrodiyesdrintg the I7a-ppsition of & 17:0xpaterpid ofths seogry Sormyla ) e
bond and each of thé others represents a carbon-to-garbon single bond, and
-A-B- represents a -CH=CH or [err] 35 OR groupyngl in which R represents
a hydrogen atomor a trialkylsilyl, dialk¥lgs *B, | kanesul phonyl ,

aryl sul phonyl or nitro group, by means of gn agept capabl e of(gyj eI di ng such
a group vvithtﬁ formati on of a hyd : h—t-hedl17[ err]-posftion, ang
in the resulti (gcorrpound of the ge aIII 40

40 1,569, 135 4 in which Y and R eer]
have the neani ngs gi ven above and!' bonds in the 4,5-, 5,6- and
5, 10-positions represents a carbon-to-carbon doubl e bond and each of the

others represents aicahicioN-regresents bdree of kngéleediamjgm@m n tt roup
in the 3-position i §55§Lr=!“déf19'f—‘ “:g"g“ﬁ_'g'% Mﬁ‘% aI |y
desired neanings 5 e Reer® 5‘ o N ]f[ eery - roxyI group,

before or after any sp itti'ng off of a ketallsed 5 keto group in the
3-position, - is esterified or is convertedclmflo-(éw@?reer] trial kylsilyloxy ss
group, and/or 35f desired, the 3-keto gro Rris reduced to forma hydroxyl
group in the 3[err] p05|t|on t ogetther with a hydrogen atomin the .
3a-position or is rwipﬁld innwhidheR prepeemtea nkrageh stom %amal&ﬁﬂ?agemﬂc‘g i ne

salt to forma 3-oxi °s“ st gg}'{%” e ion.
3[err] - hydroxyl groﬁé fﬂ%&ﬁgﬁ?&’@for&%ﬁ%&?h, BRlladioX| gre |lgme°sster’|f|ed
or is 10 etherifie orman etherified group of the fornmula NOR[err],
in which R4 represents an al kyl, cycl oaI kyI or tetrghy pyranyl group. In
the trial kylsilyl and dial kylsilyl groups repr esgnt €4 J??QR[ err] each al kyl
group

40



preferably contains | to 4 carbon atons and is especially a nethyl group
thus, a 15 silyl group represented by R is especially a trinethylsilyl
or dinethylsilyl group. 15 As acyl groups represented by R there are

sui tabl e groups derived fromorgani c carboxylic acids. Especially suitable
are acyl groups containing about | to 10 carbon atons, .for exanple acetyl,
¥riYluoracetyl, propionyl, butyryl, valeryl, heptanoyl and benzoyl groups.
Among t he al kanesul phonyl and aryl sul phonyl groups represented
there 20 are suitabl e,lsgﬂ”exarrpl e, rresyl ' et hanesul p onyl ,
Fhe IIILIUuuL,T.IUII of—the group

propanmesutphonyt auu d.l o=
r epr esefif hHly‘ s aneasip séfanﬁmw%’ 9‘1&0‘

lWth an or gano- net al

osifions Ffeprese bof-to- on an
et hynylipe b er l}:ﬂy cﬁﬁorﬁBQ&aﬂv in é%ﬁcﬁ ed ketog Fﬁ an_or gano- nget al
conpounte B-positioflis sphitastiy n&,,lfdk@lr Héepehdingdna élemeahiags 25 exanrpl t

pot assi AR’ ard X), thmlmy iayr?oraﬁsq aymsmtmpffhf uknttlisndor acebylide or

pot aSSI m %J;lﬂgg%g g f@g E onpound may al so be
f or med thasps;s itiom wshhydr Ratofak th b@&tpz«m one of the general
f or mul sprésenceiab sefwa;h a bydx laeunetshiemfaﬁd@lmheeaamfbmredeanyt ed in a suitable
s&f ventreyting 3aby rogll Braes %t‘?slﬁéd d?F“ mﬁ@ﬁ]s;lﬁ |aI 1) pot assi um
sodi um &< yllﬂé’ ot % nAhEp I FepESsens a1 cohol or of

anmoni a Ofln the mhméﬂgrml alky sin gEipd e ﬁseniedﬂ:h IRY B&dﬂlﬂkyi gronl.d t hi um
&4 or acm@fytabldéon}&ns %@% brmcatdmscand is 3pegiainh methyhar um thugred an et her eal
i e

uti ol N iE "E s“gﬁ%{“%%‘%éf”%}“g s{i’@“ﬂ;}‘ounds’ there are
al SO SUdrheh &rlﬁ ray clauysumwmhm #tainiAg a byty! zinc halides,
and espkcdastion\at@ns) for xarm:ig taemylumﬂuorsét)b,rmnmda'l dwtyryddvatbeyl, As sol vent s there

1a‘bP° ps. ers, tetrahydrofuran, djoxan, benzene
& suﬂt‘aEP‘éV A QEE%“ ,E Q dj,
o#f ol yodoonratiin i i St b ey
sul phonygiyl ghioupsl t ro 4 group Is present In the starting corrpound of the
general fdi mtmdll?tlonepfé mctpmfsenteﬂgbytlp’e heputledgmhxlaa HOR is split off
shyul t FEHRCY ?%b %%‘f”i (a0 ik e Ao oPr et hyny | or

~ propyny, xaﬂﬁl@lblatas 1uﬂp potdiduRl ERthiufS lm{rhﬁyﬁé’é bon there come into
consi denromsslm ot hithi memslsemxduﬂheman ﬁenalsemhuonndsmw dsadbechem stry for

esteri ff uaamrousht into r:ggﬁsa wt§@°é§ pwfé@% ggavlgﬁtrr{tv%_ 17- hydroxyl group
tﬁ@r e Nty é‘e ﬁ &haéhmet lfespe%éll% &ﬁﬁ'ﬁ 1 s JMI?IH i ds r acid

anhydr miessmerbfta pfe aém\el @ GrCih Qle, fokm fof, FsBékample} ri f | uor acetic acid
or par allthlmn F&?eta'@,decfaﬂ hqformqre#%drchbw@lem agd sonewhat rai sed

terrpera”t“ °1§t§ ooy @'@ ‘ﬁckl%bes%%%j‘l’ nhgietaﬁynﬁesenc_e of a

t§5t|art¥agﬁ59i hal{ded ﬁe nyl magnesiu f pyssi di ne and
4- (di neltrmyidam ididepyri dine are used together as tertiary 50 am nes the

esterifjcdsise °'E-°aW°‘geafea‘F'§“P'édf°be’Eaﬂ1ﬂ°- Iﬂ’GE‘M thaip deteghydrefuraior  t he opti onal

convers lmﬁ:nﬁeﬂé '1 ﬁ!‘m

Zii,ﬁmenqmpgf h By a%ynlzdnﬁ{oah ortn'itl'oal kyl si |yl oxy group

[~

t her e ngyupiepresng mcuee rting G6mEOUADH the geheraldorntulh Mialcbmpouind b@l Kyl 4ohl or osi | ane
in the gc mn&:@ QR rig aphtr f amlmeouslmrmtbxmmredupm oitkre. 55 The
splitti °$%"2§ adhlifer E QP B AL AR RS €7 f ected before

or 55 b&@sea'i aﬁlyma&ﬁn "leem@ Sheidtly fsa&st&mcatioﬁ carried out by a net hod
kni)vvn to tﬁwtlemnﬁcauﬁoof thhm-lmltcab'l sol plthere mgpy bl @reetianedigfor Nt 0 4Sonsi der ati on,

seém r‘sﬁp'&ﬁrpesa& s(for sul phuric.acid or
o e ﬁ&“ﬁ e Sneabts Ly m;uac' & The ket al
SplittidlQ teSiafy i cywé;mfitl@ tcmt-zomcan al coh solution or in
afdt her df aﬁéy %@hﬂ {gdémethylezgﬁyedm@t@m@dﬂmethert @nﬁsém&t ure ¥rom H0 about
20 to c rried out by a

ot hod dgag ?eigﬁ? b e, Wf‘%ﬁ Ay As hydr ogen
donors urxhlkyldllcabﬁla xe ncermfraeteﬂmgemla |fyr, examnlp DQl)(dl dri des, for exanple
sé%i um EHS“DTE& ﬁgﬁaﬁ c 1 gtegroup, which may egﬁfteghgeggm?pxy) S5 al umi ni um
hydr ! deFor rrggme ﬁfrﬂe %&aéom&ﬁobﬂ%ﬂﬁ le, nineral , ,
1, 1t35example perchloric acid, sulphuric acid or hydrochloric acid} of &gﬂﬁ@iﬁs;’im y carried out in
an aquefouseaabbomiilc iacid SKhie ketaloplittingis prieferablyi catrietl puttin amaleahplic- (tert. - butoxy)

- 61 uri $9]14ifg. A iy nether; Rolas Aoluanh dprerapmelp PEHANGA! 2| RSN 108 avoi ¥

The reduction of the 3-keto group may be carried out by a method known per
se by hydrogenation with a metal hydride. As hydrogen donors there are preferred,
more especially, complex hydrides, for example sodium borohydride and lithium
65 tri - (tert. - butoxy) - aluminium hydride. The reduction with sodium borohydride 65



si mul t aneous reduction of the carbon-to-carbon bonds mld reaction

conditions are used, that is to say, the reduction is carried out at a
tenmperature between about 0.5 and 50[err]C

5 For the esterification of the hydroxyl group in the 3-position t here may

be nmentioned, for exanple, reaction with an acid anhydride or halide in the
presence of a tertiary amne, for exanple pyridine, collidine or o
triethylam ne, at roomtenperature. The 3 hydroxyl group may al so be @
esterified vvrthst he aci d anhydri de 10 Wise$l13she use of a strong acid, s

for exanple para- LUI e g’lght_uu T C. acrd, O . Wt the 10 .COT T esponar g acr o

and trifluoracetic aF ﬂfalﬁm (ﬁr‘%‘f"qf’lﬁ‘ g?°:§ﬁ[’ ‘f'g}fdﬁ '“Wﬁ"ghe

presence of an aci d simlt Bﬁstredif&:tufm ﬂie oft békids hiild teaBtidA 8RS ar@f a
basic catalyst at a usedr thads tosay ¢k ductornk cﬂﬁed&&ﬁ[aea te}r@ehynle bnnyéengbom ps | n

the 3- and 17-posit 8h sterif | t aneoyis

et on or 41 b AR A e
15 carried out in't Eapémmr‘uﬁﬁina foReXadip &oll eth@laieSatl lodk! €,
for exanple,. R)yl‘l d|t B‘}"dﬂr’mdfo oumrbyelar d Ulddihelmléanﬂydm;t e,

sodi um acetate or s X e ‘H'Eﬂh QﬂmyvﬁlhtheAs t H8
salt of hydroxyl am ne ﬁg:’est j?iié] tﬁmﬁ@% pqgm e %

eQﬁ‘és e Of anla §t @0B0m ﬁfr@oﬂ ifthe
preferred. The reacipresence of almsicicatalysdat a 2B3ed temperhtuge df 202002C hycaoxtyegmmn
about 20 and 150[ er i1 the 3- and 17-positions can be estenfied simultaneously.

e by S T R

carried out, for exapdis, cullxﬂnhe,tdaemﬂleﬁbafr Gif aQétar@ngiydri de
of this acid in thes Byy @mt;fman @rep\lseal helmsnblmf@rstm ltnof Eydpoxylaniinee or
col lidine, at gpom ¢ ‘E%‘fp" ol bet ?ﬁﬂla%fgégp'&fﬁﬁ'%mh@?‘émp§°EH"§‘6°“‘ -
suitable 4- 25 di r}ﬁt dré., %j\l/ thV\hen th V\leﬁ‘ ree
ot o roups of il Dot Gl b e Y ng AL i
si mul t aneousl y, t he anlpdridd ofakis heid mahé ine n&wf aaémﬁy'raﬁrmﬂbaéxuﬁaﬁle elidifecdt 2

and 150 C, or ter icpliiding, | a room, t@ﬂqee%ltr JdAsthetertiay afning ﬂed(t ia@isd spitablehd
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17[err] - undecanoyloxy - 45  A415 - oestradien - 3 - one were obtained
in the formof an oil. . 45 Exanple 9 17a - Ethynyl - 17[err]
- hexadecanoyl oxy - 18 - nmethyl - [err] - oestradien - 3 - one Froma . [6

solution of 4.1 grans of palmtic acid in 200 m of benzene 40 mM were
distilled off. f\fter coolrng to roomterrperggtH e, 2.3 n of trrfluoracetrgp

4 —

anhydrl de 50 of—4+rerr

ethynyl - 17[err] hronlasosraph gel. Wigh4255-16% etbykace ieé'ﬁ"a“e3 -
one were added, and }? b i,é7 iﬂgf'ﬁ Tor AN, lg "hBEPY - 45" the
reaction product wer e a - I'e coo |ng Wt -|ce 30 m of acetone wat er
(1:1), and the m xture was sti rr_ed for 3@xsmpleii®s and then evaporated to
dryness in wactio. Thiz 1 Ethymilie 19shydadayn 18p methyletA1| -covetradienorl dene 55 5

and washed with 10 rrt Metxiersdfamass@dfomaboxwiﬂmmtmgtohghﬁsotslugh,uml
The 55 precipitat® %r"@ aoff

'tt 15
wth suction, and t °"al'§“f,p ra.%,ﬂet a w°v’;%§ ggu‘}v i ol;;l %

concentrated i10 vacui-Afhe Cdestehdien - 19 - one in 100 ml of tetrahydrofuran After 30 mmutes 10 .
1,569, 135 a sa}urated solutlon of ammomum chloridegw golgtﬁgn gr aphed
e t t i
over silica gel. Wﬁ' °1a£%? 1%@]‘1’5‘3{@?' n w‘,‘blj‘ {f4
ethynyl - 17[err] i Y fQNMe'U ethytmi‘ meth Bn-- 3 -
one were elutdd in t!'h‘!e popylerdioay) -m’l" arfdeATHp t‘eokﬁlrtﬁlen -l7ﬁ 1Bb.were Ebt | - 1%
ooy - 18 etk penied Ol rro L ot ol wagety | ene
was passed for aboutmdbs es i ttﬁm ipitate® Bloates Wt 'thuere@offwat er,
of 100 m of lithi ummsthutnyhn (Rié@kﬂler:k&m)rﬁhlﬂ ftbf\cﬂmmsge gphy of the @rude Of
t et rahydr of ur 2@. Thgroéuqteve%sntme?:rl PSY, adsto es@emsrq o tTiar 1t 1 10156 gr adg
of a mixture of 18 gff A% groegradien g rre?’t‘N’I‘ tingt 1 “’"‘

propyl enedi oxy) - A and - err] - oestradien - 17 - one in 100 m
of tetrahydrofuran. After 30 nminutes 10Exa®el¢ dtated sol ution of amonium
chloride was added 1% tAestaxy|-diegrethyaria tsrremtth:dr & Wersoegtradisp e wplteh eth |

acetate, vashdd unt ) ttsr‘““@tﬁg e grcaisz A e

m xture of crude 17altrogant foy 8\Hours atSoom t&hpeydture, andsit -wak 2hen2dlluteddhﬂiBét - 15

1',3 - propyl ened| ¢, -washed nuntilgregtr e;mh Sod@mslzlmlmnetﬂ solutjonpand dgied me 30
obt ai ned, 15 ¥hich?® ;E !‘ g{;’ E" E‘th g'fstr c/hexane
concentrated hydr 006 Owbrle It redty¥t ol hdetonGferbhd: 2

hour s at roomterrperl@t—tlwcand the so utron was i ntroduced |nto | ce-wat er.
The preci pltat g\naenrlvs% ﬂ‘“ﬁtfthﬁ"g’ J;g.”?a“ i nq‘z;‘ér
sodi um sul phat &:’;ﬂa" H?ﬁ'rmf‘{}@?oékﬁ{/ Q snf:ﬁ%ny r"{[dd%“ cracdecand¥®uct “bver
silica gel vvrth 20% acetone/ hexane 4.8 grams of 17a - ethynyl - 17[err] -
20 hydroxy - 18 - nethyl - A4, 1 - oestragiafiple 1B - one nelting at 199-200C

wer e obtai ned. Exanmpje. ééyr;ly?[w;rltmmﬁﬁﬁmw 18 -JfeltBA L hes - @enidivd - 3 -ToBe -
nmethyl - A415 - oestragpQly grass-of OIV& 2éth nyl - 17 - hi@rody O 19r-amsth@f- A¥e.-
ethynyl - 17[ed0r] - obsyrddien 3 oﬂﬁnaomatfb dine wAlte alided, while cooln@&ltb@st&raldqfen - 48

- one in 20 n of n% !ﬁl‘?aéﬁ%% ﬁﬁ?j}ﬁ‘"& thefeas) g{gﬂ‘]_’rmem: intred ‘ﬁglssoﬁa??’grl de
and 10 ng of para-t b gmn 11 fepder
nitrogen for 6 hour&ea:t g [tReOERu eeﬁbe.roatmmtona hrat:t.vamms bet andl i ctyme zatioh

et hyl acet at e, 45was hédmiagetoe/iresaney (%}IB gvam$ ofal 7gockithpmyl

-Stimethsiloxy &
dried over 30 s gyl 81T pRestradienys ?éP“&WF’E?rf&f"HﬁF‘aM ing, paipt: éﬁ_@g‘? ggl "

25

with 7-9% acet one/ hexane 30 560 ng of 1 err - acet oxy - 17a - ethynyl -
18 - nethyl - [err] . - oestr d Itlng poi nt
after recrystallizall%} E?’ ﬂt °“:§%‘ ) g& apal ogous
manner there Wy € Omsﬁ % ml ﬂg a/rl) was lyadded tﬁﬂ&ﬂ@x)", 50
oct anoyl oxy-, undecmﬁty axuﬁu n hegertleC aitox) OXyuminiuAf hydride in 30 @b oft hynyl

- 18 - nethyl - [er te%rahndsq{madrac:m the vehole. wgaetlrr@x ! qur geroqmy QE‘;\P&rlgBtrhdy
e ion ed_in ater
17lerr] trimethyl grect ed pr% ct was filtered off, Jogglega in eﬁ?ﬁ%@ ed with wa t'e
55 and drled over sodium sulphate After chromatography of the Ccrude product over 55
silica gel with 10—13%, acetone/hexane and recrystallization from acetone/hexane
400 mg of 17a - ethynyl - 18 - methyl - A415 - gestradiene - 38,178 - diol were
obtained. Melting point: 143—144°C,



To 1.5 grans of 17a - ethynyl - 17[err] - hydroxy - 18 - nethyl - [err]_ 40
oestradien - 3 - one in 30 mM of pyridine were added, while cooling with
.ice, 8 mM of 40 trinethylchlorosilane. After 3 hours, the reaction mxture
was introduced into ice- water. The precipitated product was filtered off
wi{h suction, dissolved in nethylene chloride, washed with water and dried
kgr sodi um suI phate. After treating the crude product in acetone with

ive charcoal and recrystallization 45 from acet one/ hexane, %18
grang of 17a - et hynyI - 17[er rimethyl'siloxy - 18 - 45 methyl -
[errr[?—ue:,uaui e —3—0onre vmﬁ%%r—h%—ng—pa-n%&ﬁsgc Exanpl e

13 17 - Ethynyl - 18 - net hyExampldldl oestradiene - [err]- diol To 2.0
grans of 178 7aAcetoay ki Tw | ethymyV | 48 r methyhy dt'bx pestradién - 3grevhyl - [err] 50
oest r adi en 15 S}ramonctf 178 -6@cmxyo-f lveet- rca hynolk of l@r-amethab- A*$wW y added a-

| tion® § 'a% WrRs were(f“gfd in ama y) - gl uminium
th
ride be a’{rfa :{;ﬁén??:‘ﬁp&fo?u of gﬁmm l:S?@tl rred fr | hour
room domnplewatmmﬁucud "o mewtateogenamﬁr eilphot mmmd\mﬂceahp fmred into ice-water
cont ai ni higansg 89"@“2‘:1'@ esc}rlaa q!zhtl*aé& rapmacsftlfq |tered off,
di ggol vely ‘?erﬁ ""at"@l‘ﬁtt &tA. ﬁ‘mn FQ‘ tamed AEfY dr i edoover sodi um
sul phate. After chromat ogr aphy o the c ude pro uct over 55 silica gel

wi th 10-13% acet one/ hexane and recr st al li zati on from acet one/ hexane 400 ngy
of 17a - - 18 - nethg - oestradiene - gerrl] - diol were
obt ai ned!? “NE'%I‘PX“M - Tﬂt’“‘yll4 I4ﬂ’ﬁ°"hyls"°’l§0 A%'® - oestradien - 3p - o
20 Grams of l7a - ethynyl - 18 - methyl - 178 - tri yl “‘ _
1, 569, 135 B mtfg E"?@lb T4 17[err]

oes 60 ml of te drofur: re re
ACR 0% Bxa “fl.':qar ith'S geAni6R Hehium ¢ g;{%nrreﬁ B85 fadi ens- 3[err] -
. 5 Gabofgetiahydiotpran. M’&Eui)mihute selutidn| roduci:&nto mﬂeﬁ/hyﬂ - [err]

oest ad| WOTB'—d-“R) oam}iosers todth taﬂ? Aéta't:t ed in a manner 5
anal ogo ‘E'Eft?ﬁ’j %‘éf ﬁééfﬁ Het %‘p‘ﬂcé '4 of lithiumtri -
-oest5a mgy)olwe obAifddUM ydr| dBe in tet rahydroj)uran Af ter

one hour the solution was introduced into ice- vvat er cont ai ni ng sul phuric
acid and worked up n a mannek*emRi ®gous to that descri bed in Exanpl e 13.

After chPondsRY apgiy -sthyerle 18r-uerthyd - ddU croesipdien si I c &1 ‘with 5-8%

acet one/ hiegé%ggsgwm ﬂurvlﬂg?melom“jc &%@?&Z“%ﬁ"”"’ma "érr] - ethynyl - 18
- ggth Itempé Te sSHb A iRidacel S e watdh, eHBLRd Witk Boliigne 2510 Exanpl e
15 17a -chEtr wabkhed inlsBccessivatwittidilute dulghuric hdidilﬁtvh}dr&lnhdﬁgd oveferr] - oestradien

- gmo st@mﬁpg.yl It:}rj_;{;; }the goduct _prqggtah la.yerj_7[ err] -

o R e et B (el
tri - (tert. - butoxy) - aI um n| u{’n hydride in 30 15 m of tetrahydrofuran.
Af 8% 45 m tes t e soI ut i ont troduced |nto |ce vvater and wor ked up
in a man 6r s ﬁp&“f”ﬂ%l‘ty d sc‘f‘?t An Al ter chromat ography

of the cnrﬂu) gy’%%’m A lg‘ﬁg?y'gﬁ "P ﬁ%‘“f‘;@ﬂ é ﬁ’é?"h“exane 960 ng of
177err] tem bﬂ“ted’ tll:gﬁie ¢ an Edb'igé Ytb stea | OXy [err] 20
oeSi radutmlllatloﬁ é‘htf eactlcml praduce vabtestravel. from the aqueous distillation

20 nec ?&ger_ch atogra %rudep duct ¢thyl - [err] -
Sll a (J ne/ne 1

oestradl H X’f raél:e E;g tarir?(ém'th 3}%ﬁ§§t nethyl - [err] -

oestradlene- err - of pyridine were stirred with 1.5 ml of

acetic anhydri de for 2 hours %!lampbdllh 25 tenperature. The sol ution was

i N0 oduci@el -i Ethymyj céﬁ wésberopylsujphorybixed 1 -trhethd t- [ 1*enmstr@isnch| or i4de, washed in

successi on WI 1% ‘d‘i’l ute suI phur| ¢_acid and vvat er, and dried over sodium

| phat : eEHSr TP |
sl ohat cendi BV Sl T PG i B L ver

178%rr ] 2.5 st Mywptopyl-smahommt dnohloride.[The whole waeslrneaduren heurg. [err]45- ol were
obt ai nedoom¢gmperature, then poured into ice-water and extracted with ethex, hP %fr 7

30 17a -DRECRYEYypRehed 3‘@“’ dried gver m@@'{phmig”de ®lerr] - oestradien
- 17[errt}lmemgakﬂo$pom _OestiaBiene (430N obtalied- waEhi at-r @rrjtradiene -[err]
in3® m tgfmqoatunedwﬂem/\mt ef mteﬂhanoedcw“nemwsh thydro¢hlayisreit, land thenhy drsPde for 4

Pt e S AT ST PSS benene and

s ltdke® uB 3 methylene chloride, washed with water and dried over sodium
sulphate. After chromatography of the crude product over silica gel with
55 acetone/hexane 170 mg of 17a - ethynyl - 3B - isopropylsulphonyloxy - 18 - 55
methyl - A%'® - oestradien - 178 - ol were obtained.




35 distillation. The reaction product was extracted fromthe aqueous
distillation 35 residue with nethylene chloride. After chromatography of
the crude_product over silica gel with acetone/hexane 210 ng of 17a -

ethynyl - [err]ptanoyloxy - 18 - nethyl - [err]stradien - [err] were

obtained in‘the formof. an oily product. Exanple 18 40 17cr - Ethynyl .
- [err]opropyl sul phonyloxy - 18 - nethyl - [err]oestradian- 40 17[err] To C
a sol ution_of 450 ng of 17[err]hynyl - 18 - methyl - 17[err] }

trimethyl ST oxy - [err] sradien - [err]in A}(gdrhsof absol ute benzene were 1

added at room t He=—Sttritrg
strongly, 45 2.5 m of isopropyl-sul fxemele 19¢cid chl ori de. The whol e
was stirred for 48 hdlw sEthynyl 438 r-guathyl e 3péThat @P@ec&tnhr!nxmoﬁr’%doetsm@eﬂe
i ce-wat er and extract edmesomthepH(Tbemepﬁmde pis @cidars 308ar) lt¢h‘>0

dried over sodiym SU””QF% i réf"au%e et SiTpa T A ;‘L Ziﬁif'? s
[err] propyl sul phonyl Qx‘ oeé’t diendT® 3,5‘}';# - diolPwér a édnﬁhbﬁl)&ﬁrt ystlrred for 2.5
[err]tradi ene (430 Ny urs,anm thie tmmlunbn(w ere atlded 50 nn1 0 acetone/weatepBrlatThee

with 50 m of met hanmlxtwewamr rmonten Blpdjin » Tﬁ sidue
thole vas st 110 oLaIDE b AT .
neutralized with em eﬁ'@ dd:EﬂaQYheﬁm 18R ﬁmsaDﬂQe-rttHyﬁjzledSI n
vacuo. The resi due vvastlwhkb'h”ﬂlpdlumdmnd!y!b()ene“&hb%;mdielewmmemlwmemlper

and dried over sodi uﬁf%‘UP‘bhate After chromat ography of the crude product
over silica gel with 55 acet one/ hexarngahgig 200 of 17[err] hynyl - :
[err]i sopropyl si4l pPhonyd OXicetbily - SPraEbihydyl =[BT heﬁﬁﬁ;gfoﬁdlel' L1ak@yr ] a0l _were 15
obt ai ned oestradiene

11 Exanpl e 19 17[ err ] hyaspl mg of 198 ~ at@bAyyd 17a - l@myl lsd-lmcthlﬂ(;al‘rtﬁylo@st dten-
[err]stradi ene From 3Bsel int3 mho cm"'ldmt) Wlt mh'élaahﬂdﬁd?) of
renzene S0 11 gy oLET ML ‘g& T o
of trifluoracetic 5 the Sr dmELpdt cet emmans@smgrmtw;s x§r-ans

of 17a - ethynyl - 187a - retlyn I--3/i Blept;nmy]tawr-atﬂ emeethyl F eX'1®]{ ogstradiened®ers. The
mxture was stirred PBined i g fsrm of 230l o t he reaction sol ution were added
50 m of acetone/water (1:1). The mxturelsy;@,,cn ghirred for 30 m nutes and

then concentratgd in YAC ghyninessnesL diexad@andyi gn 18R hethylehaly | @agragithor i de,2s
washed with a sodi um bi @%ﬁ?%t%n%@kﬁahﬁ%f itid Qcid i m 250%%?&@&@ 68t @ereOVer

sodi um sul phat e. Af t distiltddrcpraftegécalmpt o@&onﬁ pe:ra mn) nrluorddanomlyddadel ica
gel with 15-20% et hylweescfldg gmma.n@dlaf@r B wft ddyaiwnud - 118 -
methyl - [err] %ecan?ﬁgg ther ﬁﬂ J%ﬂlﬁé li gvﬁfi {J{ ton /d/?e-t'g rfor m 30
of an oil. Exanple 2 emlxtur Esftl d§>30’m1 tesland thd: ated to dryness in vacuo.

[ err] hept anol oxy- 18 -Thegesiipk -wap ¢akeh up 115 mmemadhlsnée ﬂlﬁbw edowlth 10 ml of a

17[ eer] acet oxy-17a - gl 10"/., ngﬂ‘ Rif"é‘ﬂtate itate that,y of
pyri di ne were S§5I rre@m 11 :gegﬁn é‘ﬁ and heso ovli%”fw tll neut al

room t enperat ure. Thelhsa)lgutlwnhVﬂSyl ¢ uateﬂdxawetm ﬁ@zafnwaandthmke

in a manner anal ogouglitexade¢rapyleryscisi boethylny AR arqsteadiene wegfetqbtainefly omat ogr aphy
of 20 the crude product over silica gel with acetone/ hexane 85 ng of [err]
acetoxy 17a - ethynyl - 3fi - heptanoyl ox\Exidple 22t hyl - [ ecc] oestradi ene
wer e obtai ned in theif®or Ethyhyl ari8oihethyEx 3nPdximind. - A% - oestradien - 178 - ol
[err]ethynl[ err4odi hexadwsazrm:gkamsyoflaa methinl - [Hp r-]hyaﬂﬁy r-am-enmhﬁrom'a- 40
solution of 5 grans g?st lm-ﬁl enmé@ﬁn{) npljand

distilled off. After hydk g foi wg“{} %nﬁmﬁgﬁdﬁﬁ%ﬁ tic

anhydri de were addedy, fdﬁ@%ﬁﬁke naityPicedit:, Washed @fth ghdadiied @ber kédium
et hynyl - 18 - 4fet hylslilelrat oﬁefsdrrdnlwm rmhy afethe aulrtbedrodlﬁdtteaer Silioogek withere 45

were 30 added t @¢ ’(ﬂ?qz} ﬁ‘grﬁfﬁ?aréﬂgpﬂ th oxipin p A*35
of acetone/water (1: °%m§'°'33 na %t Hee t%‘t"fﬂ’ ltm§p° e .glfzor 30 m nutes and

t hen evaporated to dryness in vacuo. The residue was taken up in nethylene

chl oride and washed with 10 m of a Example 23
178 - Acetoxy - 17a - ethynyl - 18 - methyl - A*'® - oestradien - 3 - onoxime
50 24 Grams of 178 - acetoxy - 17a - ethynyl - 18 - methyl - A% - 50

oestradien - 3 - one in 60 m! of methanol and 2 ml of water were reacted, as
described in Example 22, with 1.0 gram of hydroxylamine hydrochloride and 1.0
gram of sodium blcarbonate After 1.5 hours the reaction mixture was worked up in
a manner analogous to that described in Example 22. After chromatography of the

55 -crude product over silica gel with acetone/hexane 760 mg of 178 - acetoxy - 17a - 35
ethynyl - 18 - methyl - A%'® - oestradien - 3 - onoxime were obtained.



solution of 10% strength of sodi um hydroxi de. The precipitate of palmtate
that separated was filtered off with suction, and the solution was washed
until neutral, 35 dried_and concentrated in vacuo. The crude product
was chromat ogr aphed over 35 silica gel. Wth ethyl acetate/hexane 820 ny
@; 17a - ethynyl - [err] di hexadecanoyloxy - 18 - nethyl[err]-oestradi enne

re obtained Exanple 22 17a - Ethynyl - 18 - nethyl - 3 - oximno
err]joestradien [err] -ol 40 To 2.0 grans of [err]-ethnyl

3-one|n60rr10

rr]-hydroxy- rret hyI - A4 156913' oestradl en -

hydrochl ori de and 1 0 gram ofﬁxaslo’m?dm bi car bonate The react lon m xture was

sti rred7#orEtBYl3| hd&r*smeth)'lGSFér-rl]ndmnoxMS A'ffenoestsadiemt Bat ed i n vacuo. t he
resi due was in et hyI acet Eﬁe was h d vvrth vvat er and dried over

t
S%dl umo%ﬁ adlen mzi%e Fl" ﬁrethgwg S’W % f eduge pr Ogjum over
i ca dagribéd fnfExample 23, fiscKlbridecn 10t hny! ~ 18~ net hyl -
3 - oxmnamofsedl 1@ bich rbomsd. Mdnmusst eerearc 1en mixtmasmtktedummd Mel ting point:

110- 1 rfg thatodes &fﬁ; f ngZi h&ce‘ﬂw FRfuct. wasg nethyl -[err]-
ot g iy e e T e oy

-l err] aib ydwmthlﬁorm 0 oestradien - 3 - one in 60
m of methanol and 2 m of vvater were react ed as described in Exanple 22,

with 1.0 gram of hydrox | ani Fram HS?(?Pochl oride and 1. 0 gram of sodi um
bi car bo‘ﬂat é':“‘yAYlt et - T"ﬂwﬂﬁ‘tﬂ"s he“‘?‘@‘é{ct A'or eesadisne WAs dhorked up in a manner

apal ogoy f 3A‘ft°‘|m‘%T et ograggy of the 55
ngide oe@éi' gll g:‘:ngah |:§eg§n1g trodh ’%}%‘%%0% 5% ma'?f) 2%y of 17 - acet oxy

-[err] -stretigth @ftsbdi wmy hydroxid and t@mhofimet yElbdl]ie -AfteesliduadlleedﬂutionB - onoxi me were
obt ai neyps intrody gﬁ%mto ice/water containing hy: rochlonc acnd The mixture w@&9 135

ract lution d t
12 Exaﬁéeﬁ otds ‘m“ilﬁmjmélabae v “o;?l}&bﬂeﬁ?a‘ﬁg Xy 204, 1 -
0est I atgeEith adetoneflieRanie TRO0L 1ams sﬂrr o= 1 methyl -[err] -
undecarmshybx p+* [oestra]ilenSWﬁ ol\mspbtudwemeltuﬂpombrié9—r—r50?m m of nethanol and
1.5 m of water were react edg g2 described in Exarrple 22, with .0 gram

of hydrqulﬁgr Qe %{CBﬁmtﬁ&uﬂ‘%o r]g? (fgldgrgm Ooesraéj 72| carbonate After 2

hegirs the re ranner al ogouas to that
descri b9d2|7rGrEﬁi§5ml79 %&ynyThQscrxﬂe 1p§odras,rnow@wcmearmeagr aphed over silica

gel WI tlﬂﬂ acblnc&&eﬁlrwmaxammﬁ aéer ariamidet wiyerydacted d0room 18 - net hyl
n t rlteaﬁ 25/. 3trens ehdodismyer e 10
ohy i AR r?g A} '°m A S ERIENE S50 b i no
as|cRromatograpidlov. llﬁﬂgeiw Kﬁceto Qe 41131{5&@{@" of [er r] ethynyl
18 rretlﬁyl- ethy@yl - 3o->@ynh0mt34<{xemn<} - 18 1 Hethyl - A‘d‘bsoersacﬂlen- IBerr] - in 100 m
of hexaﬂlré’fﬁﬁ tﬁb"ﬁ' sphoric aci d tr| am de wer e 15 added, whi I e cool i ng
h ice and int rodu0| n | t "6@‘8 rrjs of a soluti on of 25% strength of
s |um3'ny(3 %"B‘@‘; 3’}’# ¥l 5718 rré‘E glp |dés“aﬂﬁ?erl7ﬁ Bour the>sol ution was
i ntrod y OXifpig ri-coe &“'The m xture was
ext raCtrgglno &ﬁzf %ve e§ ll ?éel-t}nﬁe@uc alr;lhA(aH%ffra'éﬁ o‘\lnflthneUt ral with water

and 20 methylen chleﬁheowahetsmdxcu&m ”rmu& suliﬁmlcmbxudﬁad witadandt was

orratdrg'go Sefliyy sylpha rer %rlu arraév(ahecr 7004y of [err]
et hyny|l7a tggr U%Sﬁmjj‘ A'::‘5 re é “Pglal en -[err]- wer e
obtai ned. Mel'ting point: 149- 150 err fg 1 7a - Et hynyl -3
- cyclopentyloximno - 18 - Examnblg|28- [err] oestradi en - [err]- 25 2.7
G ans Ofla t EthynyleB3hyisephityryloginino i hipéthyl -34* -opstmadliem - 1Jperal] - oestradien -
[¢Yr] ol |3$0 @5 0ﬁ117a)f ethenyh Ad8 [ ynhethyh §p-hmmmnooacAr‘t!-tqestmd1ede wer d3react ed at
room t%g/lt) 1T atr Bl gge#mwr ‘&gwor i fﬁﬁ°b9fﬂfla%z:3bg‘iolj’? ifef 0of 25% strength of
sodi um arfplé 27an tM&grm?gﬂg ﬁ}@a 1ter 4 hours working
up was va acetone/maﬁd mytofrlnaa dmyaples 3 ansdbogolckiniifo t h8t- descri bed in

npl encplyl - B4 - eesiradien - 3P pplowkre ebtgiaed. chr omat ogr aphed over $Plica gel with
acet one/ hexane, and 145 ng c.ﬁxample 29

17a - Ethynyl - 3 - heptanoyloximino - 18 - methyl - A*'® - oestradien - 178 - ol
700 mg of 17a - ethynyl - 18 - methyl - 3 - oximino - A*'® - oestradien -
178 - ol in 5 ml of pyridine were stirred with 3 ml of oenanthic anhydride for 3
55 hours at room temperature. The solution was diluted with benzene and subjected to 55
steam distillation. The reaction product was extracted from the aqueous distillation
residue with methylene chloride. After chromatographing the crude product over



[err] ethynyl - 3 - cyclopentyloximno - 18 - nmethyl - [err] - oestradien -

[err] ol were obtained. Exanple 27 35 3 - Acetoximno - [err] ethynyl
- 18 - nethyl -Terr] - ogestradien -[Terr] - ol 35 250 ny of 173 - ethynyl -
18 - nethyl - 3 - oximno [err]5 - oestradien - [err] ol in 3 m of

pyri di ne were stirred with 1.5 m of acetic anhydride for | hour at room
tenperature. The solution was introduced into ice/water, extracted with
met hyl ene.chl ori de, washed in succession with dilute sulphurlc acid and
wat er, and 40 dried over sodrunrsulph. The crude product was
purlfled by pr-e 2 :

8+2). 135 ny of 3 - s?

i3

€9e$°<b

tha b o7 - cthyByL. - dyehepianoylomimin -
oestradien -[err]- W olﬁt ai r? 'ad‘éigqr;ﬁ‘fy gge fajneg: t“hﬂ]%fq?'m gg::,_(]]w

I sobutyryl oxi m no - éi met hyl - [err]- oestradr en - [err]- ol 45

380 ng of [err] ethynyl - 18 - nmethyl - FExampleidino -[err] - oestradien -
45 [err]- ol~i A 4 nmipt :pgemxm -nN@ -wecetoxining r etfawi tekhyRylrd 18+ methjut WHc 5
anhydride for 30 m nutes ?ﬂs"f ﬁFnterrperature After wor ki ng up |tn a manner
anal ogous to that des o dﬁ% Sf nc:r ude
product over sili Caégﬁn&’]éan;ﬂrﬁg]’ ﬂgﬁ%ﬁr mh@nrfg‘ gs{fera{ s 3 -

i sobut yryl oxi niono - ddsdribed5f) Example 206 The/érude &6¢l Dwas cliftfiat Eéilove Sﬂfch elO 10
wer e obt ai ned. with acetone/hexegle 290 mg of 1780 agstenypd 3e- @gto&mmo. Pehyethyhyl- 3 -
hept anoyl oxi ni no - 18 -methyl pot™ - opsiradipne wege optamad-cn - [err] ol 700 ng of
[err] ethynyl - 18 - methyl - 3 - oxXim nExahpen) - oestradien - [err] ol in
S m of pyridine wengs stacetoRd- Wid D ethyhdl -0f - GRB@PyIOkigaiNNYSIC inflehyf Orae8 .55
hours at roomlidenper at ur ecestfddiensol uti on was diluted with benzene and 15
subj ected to 55 stean#img of l7at-|aoetoxyThHar-mlwhylon18 octhylt- AMfS centadaot ed
from the aqueous di %;'rqnf”ﬂ F!S‘r‘i"\"@é?lﬂ E‘° 1 m@:%ml;&rrﬂggglydwtf

chr omat ogr aphi ng th%eér}: m %é:ﬁromat hm p e crude p: duct, ggo:l :lhga gel
1,569, 135 20 180 mg of l7p acetoxy - 17a - ethynyl E dtﬁ'@logﬁl noWM 18N methyl - 20
acet one/ hexane 190 fy"® ofoestfadiene weriqyphtajned. 3 - hept anoyl oximino - 18 - nethyl
-[err]' - eoestradien -[err] - ol were Obt&'ﬂ&%sin the formof an orIy
product. Exanpl e 30 15# Ace xy[?ﬁa eﬁﬁﬁ}r X% hep%noaf?: "e'f;'%X_I g%no e]hd/] A%

et hynyl - 18 - nethyl el $estradiene en err]

G

acetoxy - [errjs et hynyhorrmgl& 178 TREQWly - 1768'- r&hynﬁe-sﬂlr-atqaﬁﬁ A"B —ocR@hTE iN 25.

m of pyridine wer e 3stanpxime iné rhlof B yridme()\ferm&bdl mtlambr;ndéﬂ odﬁhnih‘mt’ anhydtide forat

room t enper at ur e. Tﬂéhgbrrsa'trpemtmrqt ngind ed up
as 10 descri begh) :11 ﬁ{?, phed
ﬂﬁxn p

over silica gelo 101wt th@ﬁ;et.cme A%15 aqaegnqaunew
acetoximno - 17a - obimgdhy| - 18 - net hyl [err] - oestradr ene were

obt ai ned. Exanple 31 [err] Acetoxy - 17a Examplaydyl - 3 - isobutyryl oxim no
- 18 - methyl - [ern}p 15Acetoxy - 17a - ethyoyst 8 adimetheximino - 18 - methyl - A% -

15 400 ng of [err]- acet 09@9‘1’5‘]“’@!3 - ethynyl - 18 - et hyl err oestradr en
- 3- onoxime ¥ 4 n sdichel Ther XY *Wnﬂ 'mlso m Al
by o T or 30 m ARl mgmmbﬁf rr.{*r; eﬁ; rasrrrrrﬂgrrmrﬂ'fﬂ
anal ogous to that desykirdgth ‘and 35! mC 6F s DYidaARen .5 hber, sﬂfeu e

product over S‘]?L i ca &a ﬂmnm:l égtrodquémlt i"‘al'f e}m 10tlc ‘%randw 10
3 - isobutyryl6kiniiff ¥ i @g‘g ’g g fned
Bxanpl e 32 [err] Acdyg f<§7ace VTaCl Gpou - rTnﬂrBOy X'ﬂhtﬁﬂ- Al

met hyl -[err] oestr tmdlene!zﬁere obtained. 800 rrg of[err] acetoxy - 17a -

et hynyl - 18 - nethyl [err] - oestradre onoxinme in 6 m of
pyridine were gtirred en rrd for Qirs at
room t enper at u]rtse ﬁ gﬁftfﬁs]“mn s" d| ﬁm"ad w’ qé‘]]g’ \Xé‘?’ﬁ up in a
manner anal ogous to thgéonqlgegfqm bgqynryp ﬁ%amygl&g Tl h@{hylcm.erm;eggl@gphl ng

3 - onoxime in 5 ml of pyridine were stirred with 25 ml of acetic anhydride for 1
hour at room temperature. The solution was introduced into ice/water and worked

50 up as described in Example 27. After chromatography of the crude product over 50
silica gel with acetone/hexane 370 mg of 3 - acetoximino - 17a - ethynyl - 178 -
butyryloxy - 18 - methyl - A%'® - oestradiene were obtained.

Example 35
17a - Chlorethynyl - 178 - hydroxy - 18 - methyl - A*'® - cestradien - 3 - one
55 To 2.3 ml of 1,2-dichlorethylene in 40 ml of absolute ether were added under 55

argon at room temperature 32 ml of a 2 mol. ethereal solution of lithium methyl.



the crude product over silica gel with acetone/ hexane 380 ng of [err]-
acetoxy - 30 17cr - ethynyl - 3 - heptanoyloximno - 18 - nethyl -
Ad4", - oestradiene were 30 obtained. Exanple 33 - etoxy -[err]-

ethynyl - 3 - methoximno - 18 - nmethyl- - A4.1 _ oestradiene 35

-3 Grans of[err]- acetoxy [err] - ethynyl - 18 - nmethyl -[err] -

ﬁo estradien - 3 - onoxine in 30 m of hexanethyl-phosphoric acid triam de
re reacted in a manner anal ogous to that in Exanpl-e 25 with 3.5 gl of a

H‘tron of 25% strength of Slb hydroxr de and 3. 5 rrt of net hyl iodi de.

Af . : OeH+e vat-er—coht ai ni Ng

hydrochlﬁdreréoamuus ZQrsuﬁmmfk ur4®f18 meth -v@a}s @al'r-ldenlctmt!rt- in a manner

anal 0904§mt,§m SR b S i el Teo TR Tl Wil pr oduct v
@0/

chr omat csarag aSda uraad tioWlof AmAeALAtRloRBX Wi cautistiglyy of [err]-
acet oxy ad e{drt tl nanid it-wa3 dilutesk withvether, weshed Uil neutnat with water A4, 155 -
1th ‘%ﬁ

oest r adi Flehiater k. ugh was chromatogt i no -[ewr] -

et hynyl a%fl%‘f"e xg%i oxﬁ%‘gﬁ‘ﬁ& L}ﬁ jng“;t,l:ﬁmmlb oestradi ene 500

rrg of erdeﬁtahtéﬂyln - $levere obt ttwty haxyofnl df&nethaﬂﬂtahaytnﬂo vatdr] - oestradr en - 3
lS)noxr meerq werrWlthOWO of tixplic w@r éthiorlrsar@l 6§iiC: The solptiongfasacet 1& anhydri de

for m’ %Egg 2(@? 1.%‘?@ ed into icel/water
and vvo lsetgd '%B" After pumoﬁﬁoyrgg? ChrcbioRtive Najer ABRRbiHat tsskent: T OMBL OQr aphy of
t he cr udthe cMoiufptm@vZérand rebstgllizatiom frgm [acetpricth emetltihad vidiane 370 ng of 3 -

Bt gethyn I8 - methyl A‘but piadise o8 Werfpt hyl -
ggst?)alj:ﬁéﬁ’ 9ve %'52?%‘? hg—xggfﬁpl e ]:;,5 [er?a]pq Chlyoret hynyl [grr][ert;llroxy -

18 - nmethyl -[err]5 - oestradixample 38 - one 55 To 2.3 m of
1, 2- di chiipr akétgkyenlai NechiddethynyDf 18abmeihyilt €a%et hedstrindiéne- addael under 55 argon

at room termeﬁatmr:e 182 - hlofethyayl2 mpl-. hﬁtd'x@r.em aethyt ¢ amsof || t hr um rret hyl .
oestradxen - one in 10 ml of pyrxdme was stu're 35acet1c anhydride

14Aftra thy api fin oot 33-(22-
e %%%%ﬂm ﬁ.‘t e%ea : :f;ttﬂ‘trt il sm % ﬁ}itﬁﬁ’ .

di net hy I-rhe itated [préday én@dien - 17 - one in

70 m ofchloeder. wpshed f urthnwmr eangld dieidd doep Qsialm awtbhtathe Adtes| enﬁgg stivred for
1.5 houF$r°§t:t fL‘&%‘?ﬁggﬂ i‘ﬁﬁ:s‘a"ﬁ?} orane THMEA arméhi um chi ori de
was cat“r died’t ut|on 3 't Was diluted with ether,

r

washed untrl neutral wi th wat and dri ed over sodi um sul phate. The
sr I tca grad wr t.h acet one/ hexane. 1.2

d h
G g o srt“’fr"?‘pct creth) T iyl - 13

- propylo@;g " ofe 4l éﬁ,{ m@ﬁw ﬂ{[}.‘yl’ radi én -[err] ol
wer e obtaad Iledtg lefll-?ﬁlfh‘:]o.r:lth@lal?hcg?i)g yrrﬁt:: i atabén Jf% 6&&91’ 10 wer e
st i rred redctiop pduatyvas fintepdudadcintaciceiwdten comtdmm! lraltmﬁﬁflé.ran}it hesol uti on was
10;qneut r‘%ﬁ‘gﬁ@; ?“Q}Rﬁd m&,‘ﬂ;mé 533’ ‘Lf%“t‘?rflg?ﬁﬂrlhbﬁcent nated in
vacuo. hgremg.gl Uug V‘ﬁ&h v&g{,dd& mef’yvas €d with water and
dried over sodr um sul phat e. After puri f | cat ion by preparative |ayer

chr omat Oﬂ«éaphé e&system et her#@mPl§38f or m 8+2) and recrystallization from
acet one/lfiex &h Wyln'g‘sotmeﬂ%’a 17p) sundecanoyiory g A&t hppsjadicq epr] - hydroxy - 18 -

-ﬁmt& t.;:trsa"?trr&f?z “fmﬁ%ﬁi; 0 p%r@"r%%t‘ftﬁﬁ'“ "9 i by

-[err] -anhsii¢ weke @bded. Bfter 0inukted03 & htoriiyn@lr 7pynyl - 17p -
hydr oxy hydr!ea' = l&retn Vl -A‘ [er 'Pq]str 3 oure\s;_trv adtlediThe xglole wase in 10 nt of
[y W
Py din n% d.i ftn?f ﬁ?or ot ooy %’%‘ed g 50,48 of
um!iitx h Bfth Eﬁe rau w'%sﬂéﬂ ﬁaEHd cﬁter oomtenperature.
The sol ublumn m.lswatmt. raod] dcied! owe‘rtsodmmadumater Tixo trudé rprad%ctswdsphurr ¢ acid. The

preci pi thto cqve afﬂe %Eﬂ‘ﬂf ctofefiprase dd lﬁiﬂ Jeol ved in methyl ene
chg(pr | dewer ﬁg{ tﬁéﬁr toplﬁ BIEPIONE by & S SR aPpHYFe. Afger 25
chromat ogr aphy of the crude pr oduct over silica gel with acet one/ hexane 760
mg of 25 [err] acet oxy - 17&Exampl3®ret hynyl - 18 - nethyl [err] -
oest r adilés - Chiprethynple- 18 - methyl - A*'® - oestradiene - 38,178 - diol
To 1.2 grams of 17« - chlorethynyl - 178 - hydroxy - 18 - methyl - A%'5 .
oestradien -3 - one in 30 m! of tetrahydrofuran was slowly added a solution of 3.0
55 grams of lithium tri-(tert.-butoxy)-aluminium hydride in 25 mi of tetrahydrofuran, 55

and the whole was stirred for 1 hour at room temperature under nitrogen. The

solution was stirred into ice/water containing sulphuric acid. The precipitated

product was filtered off, dissolved in ethyl acetate, washed with water and dried

over sodium sulphate. After chromatography of the crude product over silica gel




wer e obtained. Exanple 37 [err]- Butyryloxy - [err] chlorethynyl - 18 -
nmethyl - [err] - oestradien - 3 - one 30 400 ng of [err]
chlorethynyl -[err]- hyvdroxy - 18 - nethyl -[err] 30 _ocestradien -
3-onein4d4m of pyridine were stirred with 2 m of butyric anhydride and

20 ng of 4-(di et hyl am no) -pyridine for 8 hours at roomtenperature. The O
(

reaction product was introduced into ice/water containing sul phuric acid,
and worked up as described in Exanple 36. After chromatography of the crud
product 35 over silica gel with aceton xane 220 ng of [err] -
butyry| oxy- - 12& 35 _chlgrgt h\ln\n %/ gg ."'B-t—h-y-l—[-e" P 15
oestradien - 3 - onewnbraeetom/mmd%OEmrrm @738 chlbapthynﬂh-l a8 etlh;thxll ag -
methyl -[err] - undee#Hidisns 317k r dicl wersobtaingdi-en - 3 - one 40 |
From a sol ution of 3.5 grams of undecanoi gagiidlas n 300 m  of benzene 70 m

40 were distilled of i'i A&(t.e%‘nyQQL' ReiobethynRQMgt ermﬁflatd”‘e- Skstiddiedf- 3

trifluoracetwt gnhydri %OV\E}E eofa ed acetfulyer 180- hdriRFyS- 48 O ALHy1Q A-L?a - 5
chl oret hynyl -[err] - odsadienxy3 - in 257wl loF tetrahy@fdfhran wefSicadet, @ described iDNE

wer e added. The whol Ex H wrth Y: | gf Qlltibmhbtgr(sprt wae) dwlmunqhmmdnnﬂ@e 50

n of acetone/water %Hf ﬁgﬁ: Alter onehpurthe ‘%"c" 8% r"'Ered
for 30 minutes jgnd t ﬂd@& hr@k@ﬂ%ré 139V AGtelO purificati 8f RS chde cf ¢en um
in nmet hyl ene chlori del;epamawheldyem chionatagogphyl IGyktena ethenihioroferni 8+2)otherndereat er |
and dried over sodi uPr‘? "81‘1‘9%/',98 of A% cﬁmyprlaﬂuc‘ih‘%%y“@hr HramshpAtY -over
silica gel. Wth et hy‘f“ﬁée &7 Rexane 1. 14 pf 17a - chlorethynyl - 18
- net hyl [el’l’]ls un ]?agge\axgxyﬂa[ egh”réhynyp ngiﬁﬁgut&%yloxys 18 = ';h%u&P ass . VBT §s

obtained in the form iene

50 Exanple 39 17a - Chl moemByéyl7s - héetoxy®iyl chiofdhynyr - A8Stmasjiengss Lerr]
- diol To 1.2 grans oéstrddien - 3p:h|obhe3 In;troylpyﬂ dimser z%re-suh gkl widk 2.5- mll & oenarshiby |
[err] oestkadi ?a 3::2%'?@? {%‘r?{d%it Zﬁ:{fg&r ﬁ&v §llg§‘b‘w cagfaed a
solution of 3.0755 m

hydride in 25 m of %%‘ga tt&r Q@Wet silita mgiii ﬁﬁ@ OSitdefdksedq?{)hl’- |
hour at roomterrperathloxethm)deﬂmf themgeoyloxirhelﬂsolmnthxbn M’;& sQestradadermre

i ce/ wat er cont n| ng o’ EfP ur| c aC| d The ecwkgf‘%at ed product vvas flltered

of f, dissol ved n et n dr| ed. ov i um
§§1 - As e
iugggaags After chronttp §gr e of ore % 1 B elg80
My of 17a - chl or et iyl tyod l%ﬁ) Jaeh %“3553% fﬁﬂﬁ b aolp
- xy u car e rea
wer e obt ai ned. 30 Exa leemsspe'pri rAh@trmtﬁ?Camaalenc@hhmamd 'I-'heiﬁldue

methyl [err]l - oest E& “Pl hxla gatats, washed with watgg @n °df°"}'éfg4' m sylph
ce
mSO

crude product over silica gel with €xare
17a- chl oret hynyl hlb ﬁfyﬁjl - 18 - methyl - 3 - oximhidéCS A8 ULk adien-- ONE

in 25 m of tetrahydl‘tﬁfmlmrq/\dnanefdeact ed, as described in Exanple 39, “with
2.3 grans of lidhiumtri-(tert.-butyoxy)- Eamplaglim hydride in 20 m of 35
tetrahydrofuran. Aft&p -oneethgur 17de chiirethyngh- Was methyloddited oremadlen eeJ wat er
cont ai ni ng sul phuric acr d"&ﬁ’ﬁm&orked up in a rranner anal ogous to

that described in Exa Gyems of {174 ppid pet - by
10%)r eparat ve dover SN Bdeabe AR s °'q"°f£r%%os°
wer e obtai ned 410 rrgoios‘od{umrbi arlamab er-on&ﬁeur-the: haioe tnfixting| was whiked umm

[err]- oestradien - ° g}?‘!aédﬁvlrt@ém Exam "e‘r2 fte faph
chl orethynyl -[err] ot hd’éﬁ:?%jﬁw '5r3 nox‘ %ne 400
ng of [err] acetoxy - err - ret yny err oestradl egs

- [err] ol.in #5M of pyridi ne wer e stlrr@daleMZ 5 m of oenanthlc
anhydride for 3 hour $7aat Chboﬂryhﬂﬁpbr aentarylodiminosol8ut methylvas* 't loestradiemi t h

benzene 20 and subj e déd of 3 st eam dt;hStil lﬁ%t i on. The reactjon roduct
was extracted fromthe pﬁﬁe u‘§ E erethynyl - o8 + dusthyl, 8 ‘gi‘"f};ﬁ?&}{ elng

€S| en ml of pyridine were stirred with 3.5
chloride. Aftersghr Oﬁiﬂé’ ed t m tempgrature The solution was diluted with benzene 50

and subjected to steam distillation. The reaction product was extracted from the

aqueous distillation residue with methylene chloride. After chromatography of the

crude product over silica gel with acetone/hexane 210 mg of 17a - chlorethynyl -
- heptanoyloximino - 18 - methyl - A%'® - oestradien - 178 - ol were obtained.

55 Example 45 5_5
17a - Chlorethynyl -3 - methoximino - 18 - methyl - A4S - oestradien - 178 - ol

26 Grams of 17a - chlorethynyl - 18 - methyl - 3 - oximino - A*'S -
oestradien - 178 - ol in 50 ml of hexamethyl-phosphoric acid triamide were mixed,



crude product over silica wth acetone/ hexane 170 ng of[err]- acetoxy -
[err] chlorethynyl -[err] heptanoyloxy - 18 - nmethyl -[err] - oestradiene
wer e obtai ned. 25 _ Exanpl e 42

25 [err] Chlorethynyl - 18 - nethyl - 3 - oximno -[err] - oestradien -
err] ol To 2.3 grans of [err]- chlorethynyl -[err]- hydroxy - 18 - nethyl
[err] - oestradien - 3 - one in 60 mM of nmethanol and 2 m of water were
Yed 1.0 gram of hydroxyl am ne hydrochl ori de and 1..0 gram of sodi um

i grbonate. The reaction 30 o1 m xture was stirred for 3 hours af 650C
ang—b-hen—e-eﬁeem-r-a-t-eda-n—ua-e-h&—ﬁe-r-e&-due 30 was taken udbin et hyl

acet at ewhileapbling withtibe avalt ietrodupitlg ditiogah, itk 2 xﬂmﬂlauamemﬂ offea¥e. After

chr onatsé"mwg %@'&*‘%@‘N@ ét!lé?%at'lneﬁv F°d 8 acg;%hqy the acet one/ hexane 1.4
grams r walé‘ ﬂﬂ&m the soﬁd%ion m d untl neut %Mer [err ] oestradi en

- § err]andldrié® beer 36digh Belphate3 The crude product was chromatographed over Exanpl e
43 silica gel with ace;tsone/hexane 510 mg of 17a - chlorethyn3b- 3 empqhox\mgloo-xy -[ er r s

chl or ety fpthyl - 43" - qgtradien - 17 50} yere obtajned ji ey - 3 - onoxime 1.2 Grans of

[err] acetoxy - [err] chloreg Wl4g- 18 - nethyl -[err] _ oestradien - 3 -
one in {3p. ﬁdydfaaymhﬁ\e@h 298 bropyfil 1 Qly1 VR oBEders £ACHRA, as 40

dﬂscr | bed Ni&nyrRaceiiiaR whe passialrér B0 30Thiktkes MrOEgMasbRITd) Sodiegdr ochbori de and 700
Mtldf:e/wadn umdmbafrliﬂﬁmm&mtyptw% Istréxigeh indumnbhe 28®atsfi on nmi xture was

vvor ked ﬂ'ﬁe#fé 4 Migture) o &,%Ie@t?ﬁhybe 3| 'n(ZES’< le 42. After
chr onat gf,}ﬁf ‘Te (p‘i 10 g;m ﬁﬂ% ﬂgcetone/ hexane 750
mgs of [diﬂﬂi usly&ﬁdﬁl(!é‘}he-so 661l d satueatedoitioy oy mmonmn cmame [ens] -

oest r adhe mixturg was dilused with eshylcacethteawasbetl unib neutral with water and
Exanpl  over sodium sulphate The solution was concentrated to dryness in m ] Chl oret hynyl - 3

bt s o s mite o sl 5 et (8 T e
120 - oidrorobt dn. tv lch ]v&re smedd;d in 58-mloxf Atetane-a e0l]m1 afestrafi en -5

[err]- °“‘F°I‘1“ﬁ° "PF“E'BP tpre Wnant hi ¢ 50
oyt B T aﬂ% m"@mm{%%s diured with
benzenecrudeSeroduttl wakl Rhoaacg medswaaem g6l | withaddetdRe/hekafe. Bact i on product was
et r act@wdms ploitp t-g!si ué&ugledlylstlﬂal -2rérom -l eyl dafe® vestradirathy| e?@ chl ori de.
After chrBHaldgP ‘ﬁﬁ?of the crude product over silica gel wth

acet one/ hexane 210 [ eremRledVet h ‘I“ - 3 - heptanoyloximino - 18 -
net hyI 17p éF?‘}”‘begit‘P?EN‘ed"“l; Ké’P)ft bl'lY_, 'dI?Ptéﬂl f?éd e

mg ol roxy - me - @ - propyn - -
E§@ h oe%radle % em2)."n£1 gfgy dtnew gstnrred ttl: I”l,oface Jer] Ci}boret hynyl -3
- et hapxli o imetHRAMAO)-py .&ahé or'2 §6ut) WGtk itrogen, & fobm0l 2.6 Grams of
[err] abhhperat yﬂgtér workliflg up, aeddagtibed 1r£*Exam¢bél3m anod chrﬁﬁﬁﬂb];raplqest radien - [err]

ol in Sytheicrusep etm!fr i liledl mgafi7de % i xed, 16
1, 5I69 ?135 methyl - propyxylp M‘IG lRﬂ}g- oestra ien - g - one \Ige_\xﬁng CO)(;I ing with ice
assd i ntroduci ng nitrogen, vmg,tamglerﬂs of a solution of 25% st r eagt h of sodium

hydr oxi e MedylS 1T -Grogylt-ny! yii oghindesestdiede -G @7;&105;51 t he sol ution was

i nt roducedod figOofi £78/-Vikdfxy COBt-ameth1G 1A SropynOr I C yaCigdis Extraction with
et her vemstradienr-i 3¢ onruin, ZSanldoftthtealmbrbManowmmacM,s#seﬂsthed in neut ral with water

5 %‘quqg hd e farrye&&:go j1(t6H ghusoxy Ugf %‘?‘dﬁ

40 ra) ran fter on I lution , was .i
2t o R, 7 O M R ™ 0 o o (e
chl or etlh)m;ihple 3 Aﬂeﬁehﬁomxmmaﬂlq oft crudéTpiodiydt ovérasilich gelOfitht radi en - [err]-
wer e olaceto rl;x% Wpime 96 1B g Fl]ethyll—b/d?@xypropms- 1 net hya**®-- 17a - propyn - I
yl [er g8 150¢ 7 38 lon diol were o Met hyl - acet yl ene was passed for
abput 30 m nutes through a sg]auﬁ,[eog, cooled 10 with ice/watas, of 60 nml of
| it hi ungn-Methyll- A 1&dmnb r-angt Brdpin hexgpe)m NoeRfXi¢H - Pfs 162t rahydrof uran. Then

5.8 grans 19f GRmEloK i1y Shydfox#8 18 -TREAW |- 17a 3.plopyn (4 - |- :xmd-l methyl - 1',3" -
propyl GTGGld!dl!)ly-):i c[mmr}Oraml edrangl and bmtbfr\mlermrestﬂr?dthmm in 60 m of

S(;rah g m ;ggana Iy 'gngmr olriglahqu@r 2 hgurs there was
%0 Hed with atcind i 'ér“ﬁﬁfa S HE on o ammoni um
chl ori dmro rap fithecc rﬁ’de)pt'ddﬁ& ovasilick delnvietthcbdohdmherideyiB0 Mg et at e, washed unti |
neut r al 18w mﬂhﬂ/%}k-romlmdr”ted peopER - éodil aif'S ulopitradien - Thee- elol ut i on was

concent ¥t 8aied §r yness in vacuo and
55 Example 50 55

178 - Acetoxy - 18 - methyl - 17a - propyn - 1 - yl - A% . gestradien -
onoxime

700 mg of 178 - acetoxy - 18 - methyl - 17a - propyn - 1 - yl - A*5 .




4.6 grans of a mxture of crude 18 - nethyl - 3,3 - (2',2" - dinethyl -

1',3 - propylenedioxy) - 17a - propyn - | - yl - [err] and -[err] -
oestradien - _17p - ol 20 were obtained. which were suspended in 50
of acetone and 0.1 m of 20 concentrated hydrochloric acid was

added at rodmtenperature. After one hour the solution was introduced into
ice/water. The precipitated product was filtered off wi th suction,

di ssol ved jn ethyl acetate and dried ‘over sodi um sul phate. The crude
product was chromat ogr aphed over sili ca g{ekg%sth acetone/ hexane 1. 8 25 17
G ans of [err] et

oestradien - 25 3 Ocsygdiene pleand 1 'e fr watgrcware) ¢ Ctedlfﬁ -
RIS LT .

methyl - [err] prop%ffg(‘l? {rbona

hydroxy - 18 - anner | fblogous anpatruescribed ity [Examg 1er49 The cidde produéte®dsr adi en

- 3 - one in 255 nl chiomptpgiaphedeversilza geli withauetond/rexdnen240aig ofd@s i- acedoxdiy-dr i de 3

30 and 10 ng-of 4- (dgpemgwxlan'ﬂﬁa) rgoyn il neVlf-od*'L- Retfedieinder OMXiMOYER at

room t enper at ure. APPE Nior ki ng up, as described in Exanple 36, and

chr omat ogr aphy of the crude product over Exampleadigel with acetone/ hexane 110

ng of [err] acet 0XY 3-- CyBlopentyhixityiho ~ 1§ emethylpr10py Propyd -1 -yl - A*'5[ Qdesttadien -

oestradien - 310- one vv&larle(l}ﬁob’t‘zfil]g\ed 1?? . , E

Exanpl e 48 rams o methyl - 3 - oximino -3Ha1-gpropypit F-. |y = rr] -
ie 1 of h l ho,

propyn - | -yl - [§I$I‘tjn :Q% rat"flfmnléagl mtll:té:ﬁ:f_y p? ag?outw ).n%th roxy

- 18 - nethyl - ld'ea d 3 mi of cyclop tl'br HSldurs workin n

m  of tetrahydrSOfuraarnwlaom in aaodnaer, ambgdssclthabdekcrmdﬁn &Exhple 39, Thmchkuel 4 15

grams of Iithium trProdueiias chyg lig W agetoqofficyan njﬁl Agof3. of
tetrahydrofuran. Af{E °me’@ mﬁ‘? |‘6 AL 8duc%°d"? ‘?:'e?lwat er
40 cont ai ni ng sul phuric acid, and wor ked upin a mannmer anal ogous to that
described in Exanple 39. After clixample 63 (cpingsitivh of ladatdetide pr oduct over

10

silica gel witf acetone/ h&8@mee ofH\Ja yuﬁg-l’MBhydrqulhyllethyl-AI?a - propyn - | - 20
yl -[err]5 oestradiene - {eqrld lo? y f‘g'lcgﬁ‘ﬁahnled 45
Exanpl e 49- 109.900 mg gflactoese (DAB6) . 4518 - Methyl - 3 -

oximno - [err% propyn -8.000-mg/bf maifecstdrs h(usPSXVIadl en - [err] ol 1.2 Gans
of [err] hydrokXy - 18 - NE@ \ymg of Q&ﬂFs}“m geaspp (USP KVD) y| [err] oestradien -25
3 - onein 30 m .of nethahol Wf‘of water were stirred with 800 ng of

hydr oxyl am ne hydr ochl orm@imoaﬁgjr&glowagnefmsqm]am bi carbonate for 3 hours 50
at 65C. The reaction mxture was then concentrat ed |n va uo. The resi due

was 50 dissolved in Lﬁ?n‘s”ﬁg{‘{ﬁ'ﬁ;‘“e ted?ﬁ&:s d“C%wgela _Egg‘@da't?vé{sp_sodi um
u

sul phate. After chrorrat ograp crude pro ver ca gel with

acet onel hexanesi30 19 of 9t8m ge e ssgfco gdhthrapadrig@.rﬂl propyn - | - ylg
- - -A4.15,

Exaerl e 50 3 E foestradlen%.gfe roxy lgg‘le hgl Acet oxy - 18 -

met hyl - 17a - propyn - D.OS msPélT«ﬂ-ethmmlsiestamoen - 3 - OI’IOXI me 700 ngy of

[err] acetoxy ;18 - met}yEs me mep lactosear opyn - 1-yl [err] 17 : s

1, 569, 135 2.060 mg of polyvinylpyrrolidond-25 0O€stradien - 3 - one in 30

m of methanol and | m onlmgefpmhﬁirmemtzaidacndmedfysesterbed i n Exanpl e 49,
with 600 nmg of hydroxyla 3@ Y‘tﬁ?’iyh@zﬁﬁaﬂ‘?@(}’w’gﬁm sodi um

bi carbonate. After one hdu ’E‘ﬁ@ é{E‘tl on mxture was worked up in a manner
anal ogous to th@t descridseob ing TCMAFEIEIR of the tAble, WhidE SaPmadhiaio Was 5 40
chromat ogr aphed over silica gela deigéh with dheovsodlvagea mixture A0 tag of [err] acetoxy
- 518 - methyl - 17a - propyfreroximately90.mg. o 1. oestradien - 3 - onoxine

were obtained. Exanple 51 3 - CygldiRNid/(cOnihdiion of a dfhgee)NELNYl - 17a -

propyn - | - yl - [err] @@56 ﬁlﬁ‘@f m-éthylaﬂ -17p-hydroxy-18-metlyfA<'d. Ol
10 1.1 Grans o045 18 - rre - eestrudi¢n-Rane- 17a - propyn - | - yl - [err] 45
oestradien - [err]- m!d°f fe-qilyadrpsstradiol phosphoric acid triam de were
reacted at roomterrperat 19 ﬁﬁ@% 9pegen with 3 nl of a solution of 25%
strengt h of 2. 060 mg of polyvinylpyrrolidone 25

50 0.011 mg of para-hydroxybenzoic acid methyl ester 50

0.006 mg of para-hydroxybenzoic acid propyl ester
2.500 mg of talcum
55.000 mg Total weight of the tablet, which was made into
a dragée with the usual sugar mixture up to
55 approximately 90 mg, 55



sodi um hydroxi de and 3 ml of cyclopentyl brom de. After 4 hours working up
was 15 carried out in a manner anal ogous to that described in Exanple
45  The crude 15 product was chromat ographed over silica gel with

acetone/ hexane. 115 ng of 3 - cyclopentyloximno - 18 - nmethyl - 17a -
opyn - I - yl - [err] - oestradien - 17A - ol were obtained. Exanple 52
5& nposition of a tablet). 20 - 0.050 ng of
-ethynyl -[err]ydroxy-18-nmethyl-[err] _ . 20 oestradiep;3-one
p0 ng of 17a-ethynyl -oestragdigl35109. 900 ng of -l actose (DAI?,3 6) 8.000 ny

Ll

of TmarZe starchr(uUSP— XV —25 — +066—"g—of—agmestomr st earat e
(USP XVI) Example 35 (composition,of attallesh g of tal cum 120. 000 ng Tot al
wei ght of th@-(’?oaﬁ‘ﬁé?f!7"%{@3#‘#%4‘%"5%@%3% on for Deutsches Arzneibuch,

6t h edition,g@fE me U;SF;“ 8%€n abbreviation for United States )
Pharnacopeiajnmﬁmg

l of: ehiidrocdytallit® cellulose Exanpl e 53
(conposi tion

%m ogrql - . 30 0.030 ng of St
17a- et hynyl - 9709 Mg PHPBATSIYE SIFBBIS | - [err] oestradi en-3-one 0.050 ng of

17a- et hynyl -30©60 m@diofal weightbf theigblef | act ose 35 18. 425 ng of nuaize
starch 35 2.060 ng of

poJ vinylprﬁgﬁ[ﬁﬂbﬁgA 1801 f_para- hydroxybenzoi c acid nmethyl ester
0.6%5 mg of* DAr TFJGPHRS $EHFE F@Hﬁgﬂd propyl ester 2.500 ngy ofﬂfalcun140

55.000 ng Total weight of the tablet, wyfich was made into 40 a
drag6e with the usual sugar m xture up tq_aﬁ%roxinately 90 ny. Exanple 54

(conmposition of a [err]) 0.030 of .
45
(X 45 0.030 my of

17a- et hynyl -[ err] hydr oxy- 18- nef
oestradi en- 3- one H
17a- et hynyl - oestradi ol 21.°93 act ose 18.425 ng of maize starch 2.060
nmg of pol yvinyl pyrroli g 0. 011 ng of para-hydroxybenzoic
acid nethyl ester 50 0.006 ng of para-hydroxybenzoic
acid progxhgsster 2.500 Ny al cum 55. 000 ng Total weight of the tablet,
whi ch welS R0, 1010 a BydrGiH 4Rm SHD BTl OF ey Brobf, 55 '

angOXI mat @2 Yepdédents an ethynyl, chlorethynyl or propynyl group, and 55 18

1, 569, 1- 35X represents an oxygen atom or a grouping of the formalg Exanpl e 55 (cdfposition of
a tablet). .030 ng of 17[err]ethxpylp-hydroxy-18-nethyl-[err]
oestradi en-3-one 63.670 ng of.tgftgse 5 © 15.000 ng of
m crocrystalline cellul ose OoR 5 1.000 ng of

tal cum Qr 3WRITEh Rhich O YeRtedttlsSf RRIFGHER aftth 800 YT muglanwaht of the tablet.
WHAT W\E réprésedidt laSiydrogéh atom or an achl, [abkyT, JoyQéatiyDiofl t piah yaayleral formul a |
10_in wereR- R represents a hydrogen atomor, a trial kyl silyl acyl group,
20 2. A comp%und as claimed i1¥ clain? 1 wﬁerein each of the acyl g/roups y 96 yi 9 P
represented by R' and R? is derived from an organic carboxylic or sulphonic acid
containing 1 to 16 carbon atoms.
3. A compound as claimed in claim 1, wherein each of the acyl groups
represented by R' and R? is derived from an organic carboxylic or sulphonic acid
25 containing 1 to 11 carbon atoms. 25
4. A compound as claimed in any one of claims 1 to 3, wherein the trialkylsilyl
group represented by R' is a trimethylsilyl group. '
5. A compound as claimed in any one of claims 1 to 4, wherein the acyl group
represented by R* contains 2 to 8 carbon atoms.
30 6. A compound as claimed in any one of claims 1 to 4, wherein the alkyl group 30
represented by R* is a methyl or ethyl group.
7. A compound as claimed in any one of claims 1 to 4, wherein the cycloalkyl
group represented by R* is a cyclopentyl group.
8. 17a - Ethynyl - 178 - hydroxy - 18 - methyl - A*'® - oestradien - 3 - one.
35 9. 178 - Acetoxy - 17a - ethynyl - 18 - methyl - A%'® - oestradien - 3 - one. 35
10. 17« - Ethynyl - 178 - butyryloxy - 18 - methyl - A*'S - gestradien - 3 -

v

one.
11. 17« - Ethynyl - 178 - heptanoyloxy - 18 - methyl - A*'® - oestradien -3 -
one.
40 12. 17a - Ethynyl - 18 - methyl - 178 - octanoyloxy - A*'® - oestradien - 3 - 40
one.
3 13. 17a - Ethynyl - 18 - methyl - 178 - undecanoyloxy - A%'® - pestradien -
- one,
14, 17« - Ethynyl - 178 - hexadecanoyloxy - 18 - methyl - A% -
45 oestradien - 3 - one. 45
3 15. 17a - Ethynyl - 178 - trimethylsiloxy - 18 - methyl - A*'® - gestradien -
- one.

16. 17« - Ethynyl - 18 - methyl - A%'S - gestradiene - 33,178 - diol.



R2 represents an ethynyl, chlorethynyl or propynyl group, and 15 . X
regresentsfan exygen atomor -a groupi ng of the fornula 15
[err] or \3( in which R3 represents a hydrogen atom or an acyl .group and
Rlerr] represeffes a hydrogen atomor an acy{l569 kyl, cycl oal kyl i3
t et rahydr opyr ' —A—cert -
wher ei n each of the acyl gr oups Examplep§y (cempasisiempbd|ta®le)R err] is derived
from an organi c car boxyl |0@3Q)mssmj| J“b’l é’&’r'ﬂd@é}‘rﬁiﬂm’ﬂﬂ@ 1*-to 16 carbon
atons. 3. A conpound as & |{’s H°8 wherein each of the acyl groups
represented by[serr]and[ ersrggig% egmm& éigiesei ¢ car boxylic or sul phonic 5
acid 25 cont ai ni ng Il%mkbfcdq:d:mn at ons.

25 4. A conpound as cl ai P00 mg of MARpSTMMRteagate s | to 3, wherein the
trialkylsilyl group reprgenigdrde wighl of fe kdvtetet hyl silyl group. 5. A
conpound as clainmed in any one of clains | to 4, wherein the acyl group
represented by[err]ont aYMISZVli@L&IMaISbﬁn atons. .30 6. A conpound
as clainmed in Bny one &f AQ"atergidof the generghlopmyly It he g kyl group 30 10
represented by R4 is a nethyl or ethyl group. 7. A&erpound as claimed in
any one of clainms | to 4, wherein the cycl oal kyl grpup, JE®presented by R4 is

a cycl opentyl group. 8. [err] Ethynyl - [errQydroxg™ 18 - nethyl [err] -
oestradien - 3 - one. 35 9. 17p - A o - ethyny - 18 -
methyl -[err] - oestradien - 3 - one. 3% 1D it hynyl - ef¥ ﬁ
butyryloxy - 18 - nethyl -[err] - =T MNaglit - one. 11. [err] Et hynyl -
17p smshwept anoyl oxy - 18 - net hyl radien -3 - one. 40
12. 17a - Ethynyl - 18 - nethyl -, gyl oxy -[err] - oestradien - 3
- 40 one. 13. 17a 1nE hynyl - 1: =thy 17p - undecanoyl oxy -[err] -
oestradien - 3 - onel ““Sif'gmgr@rer;tk lghmg}éjnofn o WAk ARNRECEANRULRXY - 18 -
t&ah thynyl

methyl - [err] - 45 R? rotedeh chioréth$nyl or propynyl group, and

45 15. 17a - Ethynyl - X esprésents an oyigénydtgin|agaygroupir® of theeforryila - [err] - 15
oestradien - 3 - one. 16. [err]- Ethynyl - 18n methyl - [err]- oestradiene
- [err] - diol. 18 1, 569, 135

18 Exanpl e 55 (conposition of a tablet). OMWQ of

17cr-ethynyl -[err] hygdrgesie 38-wikhhi! rdpfdstdis @ £t9m 10 P efbl 8 1S

| act ose. 5 refresef Gy ﬂﬂr@fen rﬁ{i%i éﬁ ra;&kqgfiilg%ﬁcﬁ%a ky &g‘gtrghyd?o;yranyl

5 1.000 ng of talcumrzj\:éﬂ 1 °fﬂ‘g y 2
5 0.300 ng of ffagnes i‘g& %’g ‘Iﬁ.[ t he aculogreyes \\piA
VE CLAIM IS - :'t(-.) ntammg St rb%h%f fr fn%o n%?g oxylic or qlphoF‘ acid

10 [err] mncadmomhd 2 clagimedemeclsio a at'tthmamyl _groups

trial kylsilyl ac g;vr jente igar T8 erm\teg from vetqﬁwwcar Kylig oe suiRhepic agid

propynyl groupt> and 5% Acompoundcgs i é’%mysn@&cmme 3R he SRl N

of the formul a group represented by I i§ @ntfithethylsiMEdup.i N whi c represents a
hydrogen atomor an ac E’ ndmiclg:med%n W@ necfclaims htolfy wheseja thecyigrawp an

acyl, alkyl, cygloal'R %5 m Q\éy oeq{a{ggﬁns 1 to 4, wherein the alkyl group 30

represcnted by R* is a methyl or ethyl group.

7. A compound as claimed in any one of claims 1 to 4, wherein the cycloalkyl
group represented by R* is a cyclopentyl group.

8. 17a - Ethynyl - 178 - hydroxy - 18 - methyl - A%'® - gestradien - 3 - one.

35 9.178 - Acetoxy - 17a - ethynyl - 18 - methyl - A*'® - gestradien - 3 - one, 35

10. I7a - Ethynyl - 178 - butyryloxy - 18 - methyl - A*'® - oestradien - 3 -
one.
11. 17a - Ethynyl - 178 - heptanoyloxy - I8 - methyl - A*'® - oestradien -3 -
one.
40 12, 17a - Ethynyl - 18 - methyl - 178 - octanoyloxy - A*'® - oestradien - 3 - 40
one.
3 13. 17a - Ethynyl - 18 - methyl - 178 - undecanoyloxy - A%'S - gestradien -
- one.
14, 17« - Ethynyl - 178 - hexadecanoyloxy - 18 - methyl - A4S .
45 oestradien - 3 - one. 45
15. 17a - Ethynyl - 178 - trimethylsiloxy - 18 - methyl - A%15 . gestradien -
3 - one.

16. 17a - Ethynyl - 18 - methyl - A*'S - gestradiene - 38,178 - diol.
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20 2. A conmpound as clainmed in claim 1, wherein each of the acyl
gr oups 20 represented by[err]andR3 isderived from an organic

car boxylic or sul phonic acid containing | to 16 carbon atons. 3. A conpound
as claimed in claim1, wherein each of the acyl groups represented
by[err]andR3 is deri ved froman organi c carboxylic or sul phonic acid 25
containing | to I carbon atons. .

25 4, A conpound as claimed in any one of claims | to 3, wherein the
E::‘)Irrgl;f%lj& '1§’| group represented by[er{;@l trimethylsilyl group. 5. 1
represent ed by[errl]soﬁf’alﬁﬁ oy 1 Heg t 'ﬁ?ﬁ?’h 131% '°°§‘,’,a‘f'g'e‘stradler?l_corrpound
as claimed in apy. gne *of c’fé{l s 1™ R &S nysf eya?kyl group 30

r epr esent ed by[ er r2]953pa-mtdxyl- 10 - ethl ompthyl 7. A*A -westpadiend 135 - 6l ali rred in
any one of’cl ai 0 !76 4 Ethypd - SBr heptan oalBkymetdyloud'y epestradien ed by[®rr]s

" oustradien - &st?f@;‘.ifnééﬂ““ S gproplspons GO - el S i 1e
- net hyl ygerr]S -220d3e r-abthgmyl - B8 - metbyl - 351780 djusdechnoylexiny nyt™ - [err]
Y ot anosngat B pse SRl L1 SR Sipdhony 216 - ol 4 - = o
12. 17a - Ethynyl 24187a nEthyngl - 3&3,&?;{] dihegaile canoyldgx-y 18 [ anéthyl - m'e'strad| en - 3

- 40 one,_ 13. [esstr dlem'vE 18 - err]- und cano y -[ers] -
oo o1 5l TR o o el 0L I O
met hyl -[err]- é&foxime. oOestrad

45 15. Jerr]- Et hyZ‘lyUa--[Bhyn]yL 18r+matlhﬂy-l ﬁﬂl mngecanoyﬁxy - NEt hydstrpdien |

O[e;'r,?dl eg()ol %lﬂq%tl{ynylrh mel':[}m mi o -18 methyl t],y oestlaglen] l%geigg%jl ene

17.[etr] - Acet 0x>a9 Wéa -Ethtnhlynyj -cy.'bﬁ)pentﬂ&ﬁlhiﬁb [asr] meth@EStA‘adl. en - 3 -

I1817-EQ=H -1788 -t t hyl si | -
gestradle : V?}g i@“f"é‘?"l"]’ A fﬁ'i’gf‘ g ‘r’tlth o 'IS°°8t9§é '?%ﬁrst hyl 95 A45

- oestradl &n -[errjl 179! - EtByny! - -;sobutyrﬁ@xnmilnza 18 lﬁidﬂwnytheésfrld.Jﬂept anoyl oxy
- 18 - nmethyl -17B erqlb oestradl en -5 [err] ol. 21. 17a- Ethynyl
Ayl

-[err]isopropyl wl?h Eshypyl - 3 g heptapgylpyiminoey]8)- methyl - A% 1 pestradidfest 1 adi en
-[err]- obg 22. 73@ I7pEt.b%ﬁ¥(_ly -3 18setoRTliAtY | 174l eEtﬁ}ngr o Uﬂxgﬁg\langw OXy - 30

[eer]- oestradxene 10 oest r adi ene eer cet oxy
-[err]-ethynyl ‘a‘rXOyl'?ex-yethyﬂ!B- 3- n@bmyxrylaxmmp -118 oethyl adl ene.

24. [err]-Et hyny1s %‘ xagec X [
oest r adi €ne. 15p418 i.soei?adleneég‘ aél@‘klo y he&t?%ylow“?ﬁ § ﬁ'% l;lﬂ oxi m g®
-[err] - oestradi e. l7p[-e¢qe]oxml- 17a ethynylS 32-6n:{tmxIn}me A%:embhyl -A1%a - ethynyl

ity T TSEASERAAS I oo SR R Yy 1

28. 17a - 46t hynyl 38. @a- omhh»nym 178 -hydkSxy- - 18Btnkeytlyl - hE¥ Fﬂyeﬁtradl@le&radl eno -
[err] 20 otne. 29 17a cycl opent vl oxi nj, no - 18 -

- Ethyny| - 3 -
nethyl - [err]- sllgr'a?&l &ygetoxy o} - %*"m’?@yl -18 - methy@o“" - gest mino -[err]

- ethynyl - 18 - mat tvgl. Bulyeyibdy -179es.-hmdiyeﬂ <1B€miethyl - A+ - 8datrddien 172 -
Et hynyl - 48 - |$ebm¢ yryI oximno - 18 t hyl err]- oestradien - 45
17a - Chloréthynyl - 18 - mcthyl - 17 - undecanoyloxy - AM5 .
oestradlen - 3 - one.
42. 17a - Chlorethynyl - 18 - methyl - A%'® - oestradiene - 38,178 - diol.
5 3 43l 178 - Acetoxy - 17a - chlorethynyl - 18 - methyl - A% - oestradlen - s
g -0
44, 178 - Acetoxy - 17a - chlorethynyl - 38 - heptanoyloxy - 18 -~ methyl -
A*'5 - oestradiene, -
, 45. 17« - Chlorethynyl - 18 - methyl -3 - oximino - A%'® - oestradien - 178 -
ol.
55 46. 178 - Acetoxy - 17a - chlorethynyl - 18 - methyl - A*'® - oestradien -3 - 55
- onoxime.
47. 17a - Chlorethynyl - 3 - heptanoyloximino - 18 - methyl - A% -
oestradien - lgs
48. 17a hlorethynyl - 3 - methoximino - 18 - methyl - A*'® - oestradien -

60 178 - ol. 60
3 49.17B - Hydroxy - 18 - methyl - 17a - propyn -1 -yl - A*'® - oestradien -
- one.
3 50. 178 - Acetoxy - 18 - methyl - 17a - propyn -1 -yl - A**® - oestradien -
- one. .
65 51. 18 - Methyl - 17a - propyn - 1 - yl - A* 5 - gestradiene - 33,178 - diol. 65

* c L M S *



[err]-ol. 32. 17a - Ethynyl - 3 - heptanoyloximno - 18 - nethyl -[err] -

oestradien - [err]-ol. 30 33. 17/ - Acetoxy - 3 - acetoximno -
17a - ethynyl - 18 - nethyl [err] - 30 oestradiene. 34.[err]-
Acetoxy - 17a - ethynyl - 3 - isobutyryloximno - 18 - nethyl - [err] -
oestradiene. 35.[err]- Acetoxy - 17a - ethynyl - 3 - heptanoyloxinmino - 18
- Nyl - 35 [err] - oestradiene. ;
386.] [err]- Acetoxy - 17a - ethynyl - 3 - methoximno -. 18 - net hyl -
-[efr 5'?:0 oestradi ene. 37. 3 - Ace il | NO - 17a - et h-ynyI -[err]

butyt yl 38128, .

Chl or et hynyl Q [i@r Iy - Mﬁhﬂ oy oXimi® - 1Twet inybyn--[br lvl] ADegtstratiereh - 3 -
40 one. 39.[¢&Pr | or et hyn 8 [err]-
oestradi en -33(,3,?0l %W %‘athﬂutgrylmgf’g’/x ¥17"5 : ?enF%‘{]%S/nyl - 18 -
met hyl S[err] -54oest¢3atdpelnnylexnﬂﬁo -18 - nﬁethy)nena - propyn - l - yl - A%S . 3

45 41. 17a - -1 rreth r deca [err] =~
oest radi en t,g?&yg?ﬁl o,‘ygﬁm % Ny g‘f‘ﬂ |on 13? ?%(/{ err]

T
oestradi ene - [$8FA pharmdéentical ﬁﬁpirawn]wmo%e&.msys a comaund 4 biamreetimy nyl - 18 -
met hyl 19 er r ] any apef chithsehto 7,50 admixture pr donpinction with a pharmaceutically

50 44.lerr]- SUAE i (}garma%?c;i?repargtr et“’%hyﬁ%,}gﬁyj, {hl: heg § anoclé e)é)(n 18 - et hyl

- [err] - oegiylgidlof dRims ia adm rObt n w1 cally - OoX1mno
-[err]- oest suitablemm@rer r] - | er r -Acetoxy - 17a -
chl or edhynyl - T as Mmed im glging é@hoeﬁl-wlach also contgss @moxu ne. 47.

17a - Cnl or e?ﬁ%&s;;y °,;*,'3 e B QRSB ypercon ofBoRMlcall S50 —

oestradi en -hdmbne is w&-ethﬁ&l-o& adiol. or et
met hyl _-[ err] . -600& ptepasdiianasclaiged in any ong of ¢l§1m@56 to 59, which is in a form

60 409. f‘érr] Suf W inistration,, 7 I rr]-stradien
-~ 3 - one. 5§ eéai: “elg,aaiirg %iﬂ;&&?k fbhwlllf%[l?s[l)¥Qhe form—of% tal[l%. Syl -[ere]-
oestradien - 362 Amrepa%lon as clfalmed in ‘%ﬂum 1] whldﬂélk ny the -forin?d a tapreopyn -1 -yl
-{err] .- oe¥mE actiye syybstance.

oxi mn [er;u}tablp 34 ,‘;‘}g nyas cAmeg in gy °"88g$7‘5'8P6€tt‘?25g'3w]'T°é'r’? f%%bt oxy25 18 -
met hyl - 17a - gar Apteparation as claimed in claim 63, which is ) the[ fofni bf aesny adien 3 -
onoxi me 5 solutlon 54, 3 - cI o entyloximng - 18 - meth -Terr] - propyn

- [e;u g’g g?s%nuggr— Jo cljm i gontainis 1 te-i R P asigh
f‘\ Plarma

I sopr opyl sul p oy Stical pedphdtion hVidgl a teonpBition | subdtamhianyy as A415"-
oest r adi ene. déﬁnbed\xmdmrmoﬁﬁtanm&ds Sprefakar¢inon whi ch conprises a conmpound as

clained in ryetiende of COET‘&’PPFLO“{ wherein thege dv nigtesedyin hnj unct i on
with asphar ﬁg@%ﬂw *1°§= to & fegtle; BiRmel . omPapnd a7 a*%%?pwaﬁnme*e i cal 4

preparation 168N AC Qfi@ihddS @F dolitacemigap whereid 3hei®ds | ddmarisyerénén of Cl al ms 8 to
55, in adm quntrecepmvecdmf tme fémale mammalathp isampeund slaimeed inyany one abl e carrier.

15 i% Ed%& clgf;lleﬁ%r} hig sfi%‘? 6b, %‘éleﬂf it PR’ %ﬂmal Yy ch al so

cont ai @g an fem ive 'hor prepar.ati ofp as

clainmed in claim 5&etlmﬂen&almed thcelame@l.w ein ﬂtea:bhtyacanive dase is a daily
dose administered orally within the range of from 0.01 to 0.1 mg.
71. A contraceptive pack which comprises a compound as claimed in any one
of claims 1 to 7 together with instructions, which instructions require the
45 administration of the compound in a contraceptive dose to a female mammal, 45
72. A contraceptive pack which comprises the compound claimed in any one
of claims 8 to 55 together with instructions, which instructions require the
administration of the compound in a contraceptive dose to a female mammal
73. A pack as claimed in claim 71 or 72, wherein the female mammal is a
50 female of the human species. S0 3
74. A pack as claimed in claim 73, wherein the contraceptive dose is a daily
dose to be administered orally within the range of from 0.01 to 0.1 mg,
75. A process for the manufacture of a A*®-steroid of the general formula I

(1)

55 in which 55

H||l||\ \l\l\\ ) \||\



hornmone is 17a-ethynyl -oestradiol. 60. A preparation as clainmed in any one

of claims 56 to 59, which is in a form 20 suitable for oral

admi ni stration. - 20 61. A
preparation as clainmed in claim60, which is in the formof a tablet,
[err], o pill, suspension or solution. 62. A preparation as clained i
claim60, which is in the formof a tablet containing 0.01 to 0.5 ng of
active substance. 25 . . 63. Apreparation as clained in any one of
clains 56~to 59, whichis in a form 25 spkt)’qge for parenteral 21

adm ni st rat i er# - - o S, T
formof an oily sol utR'opregsts ashy) mg!a?t miqsd ¢ $i ?Ffﬁ?yiﬂﬁmﬁ:t aim 64,
hlor gr n
gfﬁa fo

containing | to 100 rﬁzr@’r'e: [ty <o l@‘;ﬁ%‘gﬂyﬁé 4 f soluti on.
€0

U
30 66. A pharmaceutical "preparation havin osIti onh substantially as
described in any one of Exanples 52 to 55 hefein. 67. A nethed of
contracepten, wherein there is.adninistePegegdn a contraceptive dose to a
femal e mammal c.a co as_cl.apged | n Vi R 5 l'o.a 7. s
35 66, A methdd of SERm ot KO Syt EnE LA wotler an o] Bl shy ¥
contracepti ve dose gioap,avhetzirdncetiigmplyetilorethenyt ongropyngll growpi isniattoduvediimgo thee of
claims 8 to 55. 6917apasitiphglia ALoxa-starpid of the senefplfemmulpoll 68 wherein the
femal e manmmal is a 40 femal e of the human spe@i es.
40 70. A nethod as clainmed in claim®69, whergi tflle contraceptive dose is a
daily dose admnistered orally within the 0f *Bom 0.01 to 0.1 ng. 71.
A contraceptive pack which conprises a cofp d as clai ned i(eryany one of

claims | to 7 together with instrucihQns, Ay 2 st4 uctions require the 45
admi ni stration of the conpound in

45 72. A contraceptive pack whichJconpn he conmpound cl aimed in any one
of clains, 8 to 55 together wth ¢n™ i whi ch instructions require
the adm nistration of the conpound.in a contraceptive dose to a fenale
manmal . ' 73. AOpack imwhich Yirepcesertna &#wwm!seé#CWZFOng e t=tre boadsdi the rrp el
s 'a 50 . Temal o Kl R et e ot
50 74. A pack as clatmecHLlhoCl aim 73, V\f1erei et he c’ontraceptiv% ose is a
daily dose to be administered orally within the range of fromO0.01 to 0.1 .
my. 75. A process for the manufact ur e—&iwBi&uellsteroi dof the general
formula I [err] 55 in which or' Lerr]
55 21 _ 1,569, 135 . . .
21 [err] repre@ntsmmzld.riogdﬁpha&mr@wm at ydepighny atoin| oy |2 trinlkylsily), dighkglaipl, R2 15
represents an et hyrﬁ!‘: kapesyiphenyl; 3 s“‘gl?‘m“gﬂ‘b‘pyﬁy!m - 8 ea‘:@qﬁa")@g I nts an
1§lid1n§suc aﬁ p with the f rmsx n of a hydro qup the 174-pasiti
oxygen atom or a Qgraadiiy A8 rédhi b@o $tuhd! bthe general fdtu ,_nowiie
represents a hydrogen atom or an acyl group and R 5 represents a
hydrogen atom or an acyl, alkyl, cycloalkyl or tetgahygaopyranyl- group,
wherein an ethynyl, chlorethynyl or propynyl Le“introduced into the
17a-position of a 17-oxo-steroid of the geme la Il 10 in which
Y represents a free or ketalised keto gro It he b&x@k pn the 10
4,5-, 5,6- and 5, 10-positions represe poa.tod car bon doubl e bond and
each of the others represents a cd pon si ngle bond, and - A-B-
represents a -CH=CH or [err] OR ping, in which R represents a
hydr ogen atomor a trial kyl silyl |, 15 acyl, al kanesul phonyl,
aryl sul phonyl or nitro group, by means of an agent capable of yielding such
a group with 2he fonwhich¥randR, bavhhdmeayingsgiverghovnandivet efithd esbandein the 20
4,5-,5,6- and 5,10-positions représents a carbon-to-carbon double bond and each of
the others represents a carbon-to-carbon single bond, any ketalised keto group in
the 3-position is split-off and, if desired, the 178-hydroxyl group, before or after any
splitting off of a ketalised keto group in the 3-position, is esterified or is converted
25 into a 17p-trialkylsilyloxy group, and/or, if desired, the 3-keto group is reduced to 25
form a hydroxyl group in the 38-position together with a hydrogen atom in the 3a-
position or is reacted in the presence of a base with a hydroxylamine salt to form a
3-oxime and, if desired, any resulting 3a-hydroxyl group is esterified or any
resulting 3-oxime is esterified or is etherified to form an etherified group of the
30 formula NOR?, in which R* represents an alkyl, cycloalkyl or tetrahydropyranyl 30
group. .
" 76. A process as claimed in claim 75, conducted substantially as described
erein.
77. A process for the manufacture of a compound as claimed in claim 1,
35 conducted substantially as described in any one of Examples 1 to 9 herein. 35
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and in the resulting conpound of the general forrmula Il 20 in which Y
and R2 have the neani ngs gi ven above and one of the bonds in the 20
4,5-, 5 6- and 5, 10-positions represents a carbon-to-carbon doubl e bond and
each of TNe others represents a carbon-to-carbon single bond, any ketallsed
keto group in the 3-position is split off and, if desired,

e[ err]-hydroxyl group, before or after any spllttlng off of a ketallsed

o group in the 3-position, is esterified or is converted 25 to
] trlalkyIS|Ionxy group if desired the 3-ketq group I'S
o e—t-e her with a

hydrogen at7§rrA|moqehef08 a.mxfatctumom compqueaos eldlmen in Itrbmpﬂesence of a base

h‘i?ﬂ 1 b

with a sgl'g é‘a ermFﬁP a coi{ﬁé&?p?ﬁé}mw in cﬁﬁ i ed, any

resul ti nghgidddr 43 dedéRbidsin ARy 6hd ihg 3-oxine is
estseri fi ed 80r Al mo@ksmr tHei ieahufaotufo via aompﬁuhda fag fclaﬁ:d:dgn @lajm of t he 530

formul a ted; sbsfgti h{ R@eﬁcé 8ﬂ°a?f %rlamplles 2% 3466

e e G e

conduct ed stantla y as escrl erein. 77, A process for the
nanufacture of a conpound asBEL&:Hé&AYn claim1, 35 conduct ed
substantially as descrlbéﬁmﬁﬁgi &ﬁf Exanples | to 9 herein. 35 22
1, 569, 135 303—306 ngh Holbom', 22 78. A process for the

manuf acture of a conpound bendoh,W@ERI7LM. ci aim 1, conducted substantially
as descri begntddmor @k asm,asaTona(mIbeaw&&n&@mELZZhﬁw 196P. A.process for the
manuf act ur e"“b’fs"eébyc’gdfrﬁdﬁhﬂﬁh}%ﬁfﬁ 5%{:;?3{@ fidigeschopdornWCiA “‘doﬁ“mmct ed substantially
as described in any one of Exanple 3 to 21 herein. 5 80. A
process for the manufacture of a compound as clained in claim 1,

5 conducted substantially as described in any one of Exanples 22 to 34
herein. 81. A process for the manufacture of a conpound as clainmed ip claim
1, conducted substantially as described in any one of Exanples 35 to 51
herein. ABEL & I MRAY, Chartered Patent Agents, Northunberland House,-
303-306 Hi gh Hol born, London, WCIV 7LH. Printed for Her Majesty's .
Stationery Ofice, by the Courier Press. Leam ngton Spa. 1980 Published by
The Patent O fice, 25 Southanpton Buil di ngs, London, WC2A | AY from whi ch
copi es may be obt ai ned.




