PATENT SPECI FI CATI ON NO DRAW NGS

1,169, 902 | nvent or: EUGENE FARKAS

Date of Application (No. 48509/66) and filing Conplete

Speci fication: 28 Cct., 1966. ' Conplete

Speci fi cat i on Published: 5. Nov., 1969. | ndex at acceptance: -C2 U2,
4A1;, 4A2, 4B1,: 4B2, 4Cl, 4C2, 4C4 4C5, 4Cl10, 4X) | nt er nat i onal
Classification: -C 07 c 169/ 66 COVPLETE

SPECI FI CATION rocess for preparing the
same,. - - V‘e ELP@TEN DM@I@MI’? and the-atons _or groups
at{The 9 angss §3R0Si - NO DRAJANGS the State of Indi and, LO9Q Ot es
t GBS arfesammendaat i) to one another. Further- of Anmerica, of 740

S_Oﬁah N $ v ".; 1HVeksr: FURBNIOfARYS A B and Crings is able to
G o 5 VIO NE State of Indiana, United be in the nore stable chair

icatipmy 48&@/%@‘5& flipg| Solethe in-  the
S tsgwe%ﬁaem U% ér{égg in “vention, for which we
may Cofnplete SpecifigatiorsRublishédc .5 Haeylsmsr on fromthe natural
be grante B~ and the nethod by which it configuration gives rise to
variou or ces mhrch SVIA r Iy descri bed
tend t %r’i‘aéf gﬂé}ljﬁapﬁ 4]‘%%%0 ﬁﬁ'dﬁr#‘*&' #%’ %ﬁﬁf@ the foll owi ng
st at enegwmational § These forces are largely the, 10
This invention rel ates t§0MPQEE§§P@ﬂIR¥§6§IONresuIt of ‘steric and/or

t or si onal S”aN%%eliEﬁtﬁﬁibsa'iﬂ]t)roce%Mﬁ meggfyerraceut ical utility

 horet of o, Eitals G MRS, Chomilt ﬁ?‘mmmgg AR BR ati on, or in

tion ateftAeriby, Bf 740 Gouthi (¥GAbard Streer, more, each of the O GlpdCihgd feeblstoer oi d nol ecul e
f r om t Hityes dukipnapolis, State oswenaalllny@arls: im the mojetstabla shagt@onfiguritivrgbenhat  tially

pl anfr %ﬁﬁ‘f f20 A 8 fhgying | the 3iBgs appeftod srpns ih gnep EFEtaﬁtnalmf eat ures of
he” o T g L e, o B B e

st eroi dﬁio bk ﬁd’rfﬁﬁﬁhﬁﬁto BepatriciBily descerBﬂS ptrideto &éﬁ&erfa&ﬁh—nitﬁrﬂtcommmtrur al ring junc-
necessau1 df hyrthenfollawing slatement i~ 1 y. Folpt s, Thﬂsmfotsescmtar thet i ons result
in aste tit M@‘blgﬂ‘ﬁaﬁuiﬁ"fﬂiw e ﬁ gfﬁ*@f‘%ﬂ" oy Gite s
rel atiy playi gg) lelaa.,egt@,g boat c apy ¥0Ore active as
a progedhat idensd-B nugtjlmcdonnat ur al ¢ odeforming atstamdmotecummwsse os- 20 agent
t hen theSW A £%@Eﬁ§¢e%ﬁo‘ihﬁnn@ny Paogy| eonf ant g?sy%ta é‘!ﬂ pRureiny of t he

=11

b e o P DR Zﬁrﬁrﬂ Q. PPed-

non-H

g sterm
st er oi Cig;fgs r Hotridgal SMtEieR For extiipl€] € N@fed nﬁguratlonsmeéilﬁ DR Groid Svhi%h sal nore
power f ut vantfpund Nkt b§-norprogescrane watShesbms mome:sedrmmmrddeen stcmrdr I ed out

r&na‘E‘ £§ Sopropeptationsl o 1 tpn. ds_because of
he 1) B dhp A0 Gkl gl S4B 7 % e O S8, F 2o oy
in syntdmeﬁme;usrhgfaeemopm ﬁﬂutt-iﬂﬂ@'t-25howa)le§ 43 3fhthe: maeﬁtbrs&a&reebmes have led to
t r emen-matoretabept thpn 0w SCAtlBElhes rla thy anriétnpmmpﬂihfé bﬁqalFSt:gthemeatdlf- dous advances

1
o e S e eicient | Ky G o
est r'anefus advanc Ak of Héﬁlﬂdl ade| Ynyaddgnged c@xﬁ]}obndb Rk s@tﬁﬁes, have been
pr epar eblerdyy p@nhutaﬂy emongftht Iam—mﬂam- have b:art preperadonedicihed ghencosubst i t ution of

gk AR L @a&@t}?rﬁfﬁﬁf;t o> For ox

blelr ond Shy e rqdadtion reducti on
of estr ohaeadﬂlebd mwh;dbc cxted 510dlﬁcamtns,c LKe@r tldb#léequ@sélammtmnar eas.

hydr ol yragter ? t°fgﬁ nd by ’ed“cu%égfﬁ%’_ f9-on to the
abovg & ﬁtﬁao TR e b

el i m nagiattotlarly thonat fig r;mm rans):ltauben epa&éae of the
[err] hﬂﬁrﬂﬂrb IflelgfulaaSB ‘117 as and ?elUﬁor%rIFes has been to
change § éﬁé{f d}_’,‘% I by’(‘? i‘v‘:,_n3 odlf#é)ﬁi"ia “orientation of
var i QUscally GhtRble %mpatréarrﬁnh el YanfHis t YN redldfon. 85

5[err] oﬂ;@frmgrc r;ﬁQt[raron] 8[ err] y:elqsaronlyccdx@bdn s tlaeisg yidrogni Ng j unction

car bon yogfural tr%n g’r ce the This |ine of
ot aok ML g EPAIT ) xS, B € gtaa%%“h TR 'S, paten

t he ath&r :E abtme:rtnbresediormra@& the ﬁmﬁeedtyatron of an
estratri ene configuration thus produced is ther nodynam - using a

hi ghl y [@gtdsy@dqhodi um or ruth- 40 cally unstable . conpared with the
naturally enium catalyst. This type of reduction 85 occurring
configuration. #ice 3 yields only conpounds  having

hydr ogen I n generald st naturally occurring steroids on the al pha
side of the ring since the have a trans-anti-trans configuration for
the beta rrethyl group at C[err] effectrvely A-B and B-C ring

o M - I " . rr Y T e T A r—-




2 1, 169, 902 the one with the
5([err],10[err],9[err],8[err]-configuration Anmong such protecting groups
are the tetra- (cis-anti-trans), has been prepared by the re-
hydropyfanyl, acetyl, benzoyl, succinoyl, duction of estrone with

pl ati num oxide in methyl, ethyl, propionyl and other |ike groups.

acetic acid, anong other nethods. Thus, there [l1lustrative conpounds
included within the 5 have been prepared only three of the four pos- !
scope of this inyention |nclude the follo - . sible configurations at
the A-B ring | £ - %&boz ' e
5[err],10[err] - este amewmf' [tleriﬂ,loépa:gﬁ-@n@ﬂraﬂon ‘Among sgéh. protecting) grofips @re fhe getra- 4;‘_)

_ nt r hydropyranyl . acetyl, ~benzoyl,:..succinoyl,
15unCt I 028 the 5 El!a on1 sL ne i'%gfm n (il tﬁx ethyl, propxon;d and other like groups. .
[err] [err] - esfkg ere’ txve compounds_inclided within the .

S[er],l10[err], 9 ekaxd b ﬂ{ep‘a]'ed ol dmtelaethSEoef voj- | @perof khiGienddn itfude the following: . .
il E 1} on;
Sler r] 10[er I’] esy ta1'01ds aving tural stereo henusmu'y atl0 Sﬂ,lé)a-estrane-%ﬂx-(ﬂ lgj-ogg t.of t hl s s

t"'

i nvention to pro

6[ er r] fl uoro-17[@¢ rshimjﬁ@p,omnﬁuw% S}%}% 10[ g@ﬁ%ﬁ&fgaﬁgﬁ:&%ﬂﬂ 19- nor-

steroi ds havi ngot hdt isen eb;gi of é:gslu p%ﬁgv; _ 6«-1%%0;?7;7’;{1113]oroeﬂ;);lgl-Sﬂ,loa.esuane-
| 1[err],l 7[err]- d%?)g a“? ¢ ‘]fet S e e ol

5[err], 10[err]a, 9 o ﬁ@f"{én e Li Py Rem iy o
17[err] n- propyl \'a.ﬁeesrp ccbioMhE, rewmme 0ed I | ﬁi’eﬁzatdlo It is

a further objets efranesiOther abjestst ¢fcthis tinyentiom will - 19-nor-5»3,10a-pregnane-3 20-dione

17[ err] - met hyl - S[ﬁ“?ﬂe PRATEY pmate despriptiny pRichy | dP’nS"@SFQ”P“g““‘\AB&éﬂ’y“ﬁFOC esgs
for the preparati Oy GlifiheR o] thel Mofd bald other BEL €7 113 ﬁ%@zwpﬁg&& 3628 dloRAISE

Qt her obj ects of jed, 3hid Mvedtini podvided 4 group of novel . dione

19-nor-5[err], 20 sserpi ] orgj ypkmown  phecone apparent. fromthe
descri pt I[ on EM.“ CL ﬂ, 95,%8 %wrat?:;g uans-syn-trans) - Compounds prEpresented by the above

19-nor - 5[ err] , 10 fiesbr egnanc s er /T, T17e gr]fﬁiﬁ L e T e g0
tetrol - 20-one Fhe .compound$ whéreih fR’| i Ii(Bhbgemforthe
above and other ob- - 19- nor-%err] 10[err] reﬁnaét-'ﬁ’ ‘i‘l'rY]Pf‘??egjl?Y “ﬁ%o-

jects, this invention provi¥des |3zgroup of novgfgerdH E i ng
the heretofore unknown H , LO[ err], Omedista Hindird 1rﬁﬂﬁiuc@ﬂl"mielcﬁlﬁ- 65
(trans-syn-trans) . pdu —Tepresent ed bypndst Wkereina B gy e which are

represented by the f

forrrul as are hi gh nelting white crystalllne
formul a: '

~sol i-d$I®&ol uBre in m)st

pol ar organic solvents. 807 7~ o \C'

The conpounds wherein R is hydr ogen or /N

Cerr]-(err] alkyl are readily prepayed by redu0| ng '

[err] 25 wherem Y is —CHOH-CRILESPOAG] ngedBR- xsk\p};yb eth Yém ! ‘H‘Br

10 - T X - i sost er-oi dgﬁg’&? gw,dj_ o
am : m)nlIQ ﬁHstandard Bi'rcBy I ﬂappmc paﬁm eitheb be——

pounds wherein Z is crystalllzed directly or after punﬁcatnon by

[err] 25 wherein Yis é—b—l- ' chromatcgraphys and B yho

ethvnvl or hal o-ethvnvl are . Itxsqultesurpnsmg at n*chreducuon _
yny yny i a At - 100,9,88-steroid would yield the 58- 75

prepared as set out hereinbg} OWR' The COM - derivative fnasmuch 8s It is generally believed

pounds are .isolated fromthe x€action i xtur e thaf®e Se-steroid would be more stable ther+

‘modynamically. Specifically, the
by conventional processes and dan €ither be trans conformation of the st’emlds gﬁ'ﬂg

crystallized directly.or afterorpurl fication b¥enrion is theoretically less stable thermo- 80
chr omat ogr aphy. ' dynamically than the cis-syn-trans conforma- | t
is quite surprising that B Hch reductlon of  tion (the S5o,10a9e,88-configuration) which

a [err] -10[err], 9[err] ‘8[er NL5Steroi d woul d ik ey %ﬁ%blg’%“f“"fa _reduc-

[err] dexivative .i nasrm@ﬁm‘%{éfr, d, i &sgaiaﬁnﬁbéyh tnaeveml -
that the 5[err]-steroid woul d be rmre stabl e tﬂheBirch re:liuctlon, mausrl!(llucheﬁ Elsts;.‘“one--
,\/ACEY] ’ > reduction, would -yis e. thermo- _
[r? g%ga(r:n O(r:lfa l):, ?/mta;sggclgéhygagepy t] g!mf n< dynarmcally more stable derivative, although ; '
159'9 @E{w or- has been a recent exception found to this © or
vention is theore id Nevertheless, in the synthetic process of 90_ -

dynam cal |y than tl’ﬂt&o ch s fbgénl; aydsoxg cankm, rmi ‘this’ ‘invention, quité surprisingly, the thermo-
tion (the 5[er|3f Q)se*WF'f % an| g yosmjcgliyyiessabl 5A-compounds are

rmed
[err] gx % 41 &ﬁgﬂﬁed by the above : _
tion of a 3 - ket fre& s repmihg 'thellQ | $63ﬁaﬁlﬁ? fagdl id genera] anti-hormones, When 95 o
Furthernore, it hd&g@@ﬁ&e wdi'oyyllg'evbﬂ3 brdﬂdostth@t 78 the above formula is either = -

the Birch reduction, inasmuch as it is a "one- 30 R is hydrogen, acetyl or

hydr oxyacetyl; R eI ectron” reduction, would yield the therno-. S
hydrogen, Cerr]-Cerr] alkyl, vinyl, ethynyl or dynamcally nore stable
derivative, although hal o-et hynyl; and R" is acetyl or hydroxy- there

has been a recent exceptlon found to th| S acetyl Y' IS hydrogen

I T 1 2 I T T T I e o o o



" One h

1, 169, 902 3

3 - oneis reacted with ethylene glycol in 50 [err]
the presence of acid to forma protective ketal

grouping for the CJerr] ketone. Wth the ({err] ketone

protected, the hydroxyl at 17 can then readily

be oxidi zed, using chromumtrioxide in py- ridine as
t he oxi di zi ng agent. The resulting 55 or
ketone at (err] can now be reggedooz Wi th sodi um - 3
-ao,éi’y‘l’rmmamryr'rdew form [err]

- hydroxy st er-oid. ”O\Addl tionally,. kaetone WlththeCsketone group can
'be sem - hydr ogenat,éq at this poi ntprésted, the hydroxyl at 17 canthenreadlly

‘to a vinyl group to produce the 1 8Chf°m1u4’2tt1 Prgen and R is
“defined as’above, the .derivati ve%ﬁf g’;ﬁ%ﬁ:&@gg % &‘E md ket al
‘resulting conpounds -are anti -androgaﬁﬂe(u a so&ﬁ;ﬁl}ﬂlg&% mieaslf t hen yi el ds

‘the desired 17- R gd n sone cases,tharifi-e C;gﬁwstael7€eifheh;t:thyiii'l€17w&-oms et hynyl or

17-vi nyl ster oi d) actlon pr oduct -hydro it
. This invention i ¢ further illustrafef, éﬁg eﬂe‘i;f; tll’;fx_%‘l’:l’;ﬁ 60
fol |l o BChy&pRe laild R’ i@ 4ékAgdl 8 Sbove, the derivative. Hydrolysxs of the protecting ketal
; EXAﬁ/PLxEsultlpg compounds are anti-androgens or, .group with acid then.yields the desired 17-

5[err ]1n| eg‘ﬁs:;um H’%Fftel"f'fse ITP‘I o _dqﬂ‘g or 17-v1nyl steroid reaction product.

.’t&,l?[err] ethynyl or a 17[erf]- @ﬁ%ﬁ&g}ycﬂ ;ﬁgfecﬁli’:‘i:etﬁ %

venuon further illustrated by the 65

Pl ters of redlstlﬂoﬁ@,ﬁﬂ{?@ﬁ amples. or
arrm)nia Were pl aogdayn a three-neck flas and . p7
0.4 g. of Iithiu/ re added in small pll?c msl . . . . Next, a

stran-178-0l-3 -one B
solution of 0.2 g f 19-norl O sotugmgm milliliters of redistilled liquid

sterone in 30 m . gf anhydrous’tetg {add in a three-neck flask and 70 'vvas
added. The resulting reaction m xtQ4 g ofidighium wereaddedmsmal.lpleces

Stl{] g ed for abouf\20s mi nutes, afteNexWI‘hs?! iy f519'n°ﬂ° ¥R and R' are
ei ther acetyl or h§droxy- excess S p {?;ﬂy The re-
acetyl have the sanme carbon skel edkifed ﬁﬁaﬁ%ﬁtoz()mx ﬂt@rmxéhtuuﬁee #was al | owed
to warad l%’bare eithey @yt prokydrogyrd qx?sqammmgnahigélldt: Iwepsadddde’ﬁle; rtend room
terrpe apfcton mixj ‘é?n‘!’qu #o¥est at i onal or
e et A o T S el e, SR BT 20
de pBn domegrertnn, deb:mdmg briithe bifetufef of tﬂae 100 GAL aﬂ_m&ﬁyldﬁeuhmb:eiaenad |a¢tdah orgpde was
added. iC“ o Cham Csmmndg lofxthis. 'ﬂmwg];mhbmdmmwdofand Ntllels The organic
] one, Wi Wi -
| ayer %&% ‘gﬁé%g cﬁ?@ é}ttgt ant1 Iﬁm on as‘?g% ﬁ‘:él I%::ﬁg] The estran .
17[ er rahdroge @anddore with I n

par20 cuhaprdmgls, tbmpremtt ﬁmmbg/alfmqir@ntmanum ml m&amﬂated psodﬂim (thlﬁrmf saet hyl ene
di chl dideya ph eutical og ggé gpmpris-  solution and were dried, Evaporation of the organic

extr accﬂf;}f smf‘ ° (%H?‘ﬁ%tﬁm 27 Bhaas he;@ucééﬁfe:ﬁﬁg ’am&?d ﬂ‘?f‘ r esent
arfe Q

i nvent | The Airey Rierials 70 hD BEOm-. aassamm& Vel hix@abt, gidi de 85
vi d®s tan hBirggrsdustionc plocessominidts leadso nthcmmi tings solutios Mautchrmmtwhed/e ree dried.

Evaporf ¥ e et th‘s inyenonc t?§r 8- of ytra F%;{‘thar ma-
resul tdepg 1@;?’ i Ste‘g?ds agltg &fgﬂéﬁffﬂsf“%ﬁgs oii:“" H%fe | carrier.
yel | owf rtiesd ste:endy\/dsl mhy \t!a&1bdi asulmedwas rrmﬁ?@ y evaporauon TR @adub @oinl Ng mMaterials

f or3% %%T@ﬁ’ PREPHL NO&E&‘%E%@? "e@;ﬁ'gm‘f ueéw%lﬁfmcmv?-e 95nd 25 -
ti oned] ] Ch HE? dlution was
c hr oneifotesbstepdi l‘% 19 OE]or - 10f O is hﬁ;eo d&s@i‘“ h%?%e\keﬁfnb%éﬁan be over 20
g. %f a@irgeta. 4 B - mtlﬁalnoal-wm-nm- Fmeﬂtt.tym the mdl-elBPﬁrT&gma nor - 10[err]
- sterRes @P%hesp rPtheie E‘E"ofﬁé’l‘@ "Eea 7‘?8&‘019 ?%ﬂ*mlﬂef %s%auomd nor -
OI‘ ganlzxs ’-ﬂﬂﬂe“ﬂmtpal?ad(:umaﬁ-ciﬂ atgdo&! Qv CH &Jf'ifet%l hYm I\ﬁ was
Eorat ion i n vacuo freMEDa vitaet emilstﬁpwh fthecmm@n No

11 sg

ho

app|l(h@.td:1-9rl:ann¥9teb ﬁﬁfﬁre&ﬁﬁ% e€ Stm at1 ueo romg&&s%&&and-

recrysabailelcatzlml: liydopenation proc ,turde y1 puﬁ@d mp pAndsesukd -~ nor - 10-,
1%u ;ebr‘s m"%?’gi&%ggéﬁg@%a n!%}l? S éE‘ﬂ:h hgone, melmnsm éstwlég-en?tspn 13/“ - Eor

- larly uséful i - “one, waic
ro&heme 'apy plied td)fhessym s of Dy %l; 1@ .z nﬁr,gvelf)e%t fl’géde ”épem @Eoyminge

122 12B{ sempo@ds THawngrmnsa@fatio ao@astmmgemateﬂlcma' heeuty nErdipt was procedure

t eri al’s §adolowing; $10e - Epesn - d%tﬂl -s - hydisplypeddwring: thy @gction dnd ;e damico prepar e t hese

conpounds involves a mnmatography. An optically rotatory di spersion

catal yti c hydrogenation of the corresponding curve of the conpound was a

typically nega- [err]-diene with palladiumon-carbon at atnos- tive CE
curve wt h m n| mm vaI ue of M: pheri C_pressure.

A NN N o -, M -r A~Nr A~ S~ o = 4 '

bm

Y—




45 terials in a somewhat round-about fashion. A 137[err]C.

110 particul arly useful synthetic procedure which The above reaction
~was repeated enpl oyi ng can be applied to the synthesis of many of 19 -
nor - 10 - 1Tsotestosterone acetate as a "t he conpounds havi ng
unsaturation at Clerr] starting material. The acetate group was IS
the following: 5[err],10[err] - Estran - 17[err] - ol - hydrolyzed ‘during
the reaction and the sane 4 !
1,169, 902 prodgct was obtai ned as abovellﬁgﬂm - and R' is acetyl or
hydroxyacetyl - "'F

as well as hydro ®..or oroand[i‘"ﬂsacetyl éry{lre*yp

uctn@g pinedf 4s
are prepared from s%fg‘f :gd %ﬁ 1 b&fﬂx de iﬁw éeﬁs
hydr ogen, estr aégtm 11 ergf ] 3~ ctionGif :
fluoro. -5 |it hisuntithiarh uslongeum b clodeatl@r apgriver  2p gdam-Estran?U
10[ err]-Estran- 17[131“?"]1"-3’6?‘1?39499}& agefit. nrj at e hydr Bd&erMesitihg 2 mran-17r9-ol-3- 45
3. 17] er r]-Methyl-5[err], Elxm;ﬁﬁ 'ﬂ estran- 17[@FT l\ﬁ&oesg'forggégarmg steroid of the
c

one. : - 17a—ﬁéﬁ%§|ﬁﬁﬁ&-bstran-17|ﬂ-ol-3-one * fomula A pr

prepari ng a steroi dFeliowtnBethe procedure - of Example I, . o
17[ err] - Met hyl - ewaF;] e 1‘9] ‘@Etﬂ‘én‘s‘f‘i‘éggf"r ol -3-one fonul @, Fol | owi ng
t he procedure of 0,, !i’i eyl Nyl - 19 -, p—a
i sot est osterone  58,Mas u-CH -boy -t3heom,ctvman of - I it _

[err] = liqui d amvlmhé?ﬂs@ﬂvm'g}iedtm ylms err] -
5[err],l0[err] e ‘ﬁa"‘ﬁ“‘ 1- eONE, whi'e was ‘i sol ated and
purifi ed by the prgg@g]urgfoat 39.ai41t> eafﬁaﬁaym.arrple 17[ér¥’] - methyl -

5[err],l0[err] - hzaﬁmtfl‘oafnn-etlﬁﬂlfeme]solventoilme.B - one thug prepared mel t ed

at about 139- 14 compqup eaé7g~methy i zation frdm an et her-hexane
sol vent i xt ure % qﬂrm | uﬂug \@Fﬁy hwheeein Y H =frfs Znigt hy | 50
11 20 is repl acedlspgacee,rmhe.(hyﬂtoxyadfe@gy&nhdawhm yl, ethyl whemein Y is -C; Z
is manwhmxwquﬂeposlmn,mabh ch the grouﬁtng at Cerr]
i's [err]-acetyl ?&% Epg %Pf% Wlndyﬁ“’th or with- [err]
out an [err]-hydr he 17 p05|t|on are al so readllq,ly prepared by
a Birch reducti on ofWHAE WbCLAIMIespondi ng 3 Kketo [errf -N9"- nor - 10 -
i sost eroid. WHAT. ¥apteqidngf vhel fgpmula 1. A steroid of tAie fornula

[érr] [err] o and H of the hydroxyl nay. be

repl aced by .0 est %I fying or etheri fying %voups R is hydro-:
55 gen--‘,- acet y 8xyacetyl; R ‘is hydr
or Jerr]-Cerr] alkyl; gqé# R ecetyl. or hydroxy- '

acetyl; Y' is hydrogen, " fluoro or '

chloro; D is hydrogen, Fydfogy or keto, and Q é%y - 55
-C; and Hof is hydrogen# et hyl or fluoro; &mtydm cetyl; R'tiaeiydmgen
hydroxyl may be replaced by esterifyi ng pri sesr(ﬁaeeﬁr and{ R’ i eceryberhpdrodiyng —
3-keto-[err]- ‘or etherifying gro Z js acetyly X' is hydrogen, methyl, Huoro or

chloro; D is hydrogen ‘hydroxy or keto, and Q
19-nor-10-i sost gg Ohﬂréquﬁbﬁs-e&QeCﬂf aﬁd Tl UGl _hydrogen, methyl ’or fluoro; which com- 60
in |iquid amoni a. the hydroxyl may be replaced. by esterifying ~prises reducmg the correspotiding/3-ketcas’ess

for preparing a St e edietifying g{ohp; Zis _ 19—11110r ero1d in the presence of lithium
in
formul a ' _ . - 65 5.A prooess for preparing a steroid of the
Lerr] _. R\c’/_ o _ formula &
HO
\c.-"R’
7N
35 \"' A 3
. A wheremYlsor——C— Zis
and .H of the hydroxyl may be. replaced by . ”0 . JP’
esterifying or etherifying groups, R is hydro- . : .

gen, acetyl or hydroxyacetyl; R’ is hydrogen, . / \
C—C, alk__y_l,, vinyl, ethynyl or halo-ethynyl; = - ;



V\herelnY "'i sor-C; Zis . ——and—H—ef the—hydr oxyI may "epl aced by
err ‘gen,’ acetyl

E)?ir-h]yrér—exy:(s:e?;:fy:?'ngr grh%her fi/ ﬁlﬁm i'“lq err] aI k"yl ...... vi-nyl’, -e%—hynyl |
or hal o-et hynyl; (m'll ”"I

1, 169, 902 product was obt ai neél a$ above. . and R' s acetyl
hydr oxyacetyl; Y is S5[err],10[err] - Estrane - 3[err] "17[err] - d| ol
as well as hydrogen met hyl, fluoro or chloro; D is t he [err]-isoner

are prepared from 5[err], 10[ er Af16%902hydr ogen, hydroxy or keto,land Qis

hydr oggfd Stedided s abobd [ €7 1] - ol NyW; thyl or
fluor og w‘ﬁ%ffsmmé«, 3&?1;&11 dial g welygr |§§‘gro§h, r q%gyl b&‘gﬁg}"’%ﬁ{ﬁz% { r‘.]m3 .

| err he - E?[lemag oﬂf::}fﬁri@a ggg}sl@ﬂwdhysdmm, anéQuchdeg@gent

e B RS B gt
One.  priate hydnde reducing age w 3. 1%%%%,98 {%3 éﬁaﬁlﬁl’ fp6esgs for
preparing a steror d of the "one.
17[ err] - est r an4.1X[peqces} fap|predaringe@ stefaidhef] the
Fol | owi ngf“ﬁﬁél‘ﬁ? %%‘ﬁp e fmulsy  17[err] - nethyl - 19 - nor - 10
- raot emoﬁg@ﬁong nor - wa.s,s.rt@ by the actron ofx lithium in

[err] was réduced almmm of Olithiemt int 0 yi el d 17[ C nmet hyl -
5[err] ligwid aipupqnia. ild 17¢ 7 T”F’ - ol - 3 -
and pur} mﬁ%ﬂ“ ,{g, éﬁ{yp of theSane &
5[ er15] ,of fhe @dinde]example. 17aesﬁurtﬁym s5g.d0a[-err] - - one thus prepared
mel t ed esttan abiydt - 339314!! P;fp@ddt er recrysfal- . lization froman
et her - abogt J3yrl "‘f“ e‘wys [err Si m-lar conmpounds-in -’

whi ch gl mmﬁ;{'&—sq;ehﬁ,gyﬁmé 7,,Jm§th§1epl aced by & ther n-propyl, n-butyl, ethyl
wheri iis placd by Cither n-pZ:pylsn-butyl, ethyl hmmY‘SOC ;zQr the like, ok in which

t he gr Qupheriikeqar i grouping af &4 | - acet vl err] (‘hydr oxyacetyl), with
or wit tfeese l°’ﬂ'(l:f Yl)'w‘ (9{33"‘ nf[err]- hydr ™at the 17 position, are

nple. 17[err] met h

Vf

ana-h
al so mdlrye nq,f o ch reductions06{ the 25 corresponding 3-
- ket2s cor['eqmm}mg-fv 1 ete mbr 19 - &6 ~10 - [ sosteror d. VWHAT WE CLAIM | S: -
1. A sﬂ%&%‘r’ rrul a wo, R [err] _
and H of Aﬁgﬁ% f&@g} Yy be repl aced by N . esterifying or -
et heri fyr ng grou I'S hydr o- 55 7N
gen, acetyl or Xdrov-acetyl ~i's hydrogen : ) _

or CJerr]-derr]iz ng R |s acetyl or hyr(’\(}ny-

acetyl; Y- is h rrethyl fluoro or
chloro; Di gdr ogeén, hydroxy or keto, and Q{O wherein Y is - CHOH or
-C; and Hd pydr ogen, met hyl pindfH 6P e hydibiyL fay B Replaced by t he

hydroxyl may ¥ pl aced by esteri fsterifying ror iedherifying dugepisrR) ist Hydroe o FF espond|:
3- ket o- [err] q’ Ypor et herifying gr gcety% lgrdroxyacetyl R’ is hydrogen

4 -
19-nor-10-isosteroid in tge pr esencg;e F ““dﬁen,‘s;ﬁh";ﬂ,“é’&i?xf}r

in liquid ammonia. I chlor atshydrogen,hydroxyorketo,axﬁQA processt
pre[#r. q&g Yois & QH-gfor sand Hof is hydrogen, methyl or fluoro; which com- 6V '
oxyl may be replaced by esterifying prises reducing the corresponding” 3-keto-A‘- )
or ethenfymg groups, Z is 19-nor-10-1sosteroxd in the presence of lithium

in liquid ammonia.
- 5. A process for preparing a steroid of the
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R
N\’
/A

Ha\c..._ﬂ
AN

. . o
35 . \ A : 1
. /c \ wherein Y is or —C—; Z is

and H of the hydroxyl may be replaced by HoO B
esterifying or etherifying groups, R is hydro- \(;"'
gen, acetyl or hydroxyacetyl; R’ is hydrogen, : 7\

- C—C, alkyl, vinyl, ethynyl or halo-ethynyl;
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[err] wherein Y is or
- GCG; Zis and H of the hydroxyl may be replaced by  esterifying or
etherifying groups, R is hydro- gen, acetyl or hydroxyaceryl; R 1is
hydr ogen, [err] Cerr]-Cerr] alkyl, vinyl, ethynyl or hal o-ethynyl;
1,169, 902 ' 5 wherein R is vinyl, ethynyl
or halo-ethynyl; Y is hydrogen, methyl, fluoro or chloro; D S

hydr ogen, hydr oxy or ketO' and (1691992 [esr]

hydr: — Wl G CO 5 ' rr],

10(¢r r¥},°§=§1, iy fj rne g t h “ethyl ene glycol in the presence
of “aci @ hydre mydroxy or &etpy @ﬁceafuye ket al grou{\r)@! for the-Cerr] ketone,

OXi dr zh pgeng Imsthyllo?- ¥ whi comgn@up using - ¢ \ ' [er r] chrom um
triox ‘P 8‘%} FF%?;%%? amd’ft‘?xi}"m zing - lerr]” 50
10 aggz te eth] t| ng ketone at C[err] . wth sodium
acetyl b ‘the SQ@ hydmxyl adr@p using acetyli demgangt i f desired,

sem. - h M frigkide\ig pyridine as the exidigiogi| t i ng 17[ err]\cet hynyl or. 50

17[é?r ﬁ res““g‘gsl;“l Ej%?:lt to the corfedponding .vinyl derivative;
15 an gygr J(ﬁgn endtih® U P of the ethynyl, hal oet hynyl or

Vi nyl drerrts\ﬂﬁﬁg vra-etnsmyu helmmhethynyl ' [err] _ spondi ng steroid.
6. Ther 9 insrivmyl Wecorrprr ses ; RndiH of the hydroxyl may be
replac yl orvm l%’stran 3-one prgduct to the corre-

esteri p)s s&fmaat er| yi ng groups R is hydro- 20 sponding 3-ol by

r educt | (15n'Bb.c bitucebsi df [laign# srhich compais 2GR ¥ of Qe H}Xx@iy@lﬁ:\(ﬁﬁ@k}!ﬁaed bk 1 s hydrogen
an-3-one P“’d“tcﬁ tl‘:ththe COTTE-  csrerifving decftictifhing piips) R 4d Igttor Vi nyl et hynyl
h ' by Tedyction with lithium algy, o o 2% e ek or hyfiroxsaceiyin BY lf bxdrqscnepar ing and R'
s acet y/l Toé phaysdsr o y@aeR Yibe p¥paring Oy ey, M ippipyl ethymyl or haloechynyl;
| O[err Pﬁ',el@&-pml -ab-31ohe Uhlclecmesevwhpﬂ}oggpm eguo,h(,ﬁ?égg%h Dng@t hyl, fluoro
or ghl & g|3°1“ o < (}i‘fn"" wa fig“&’n%olhwrogaﬂ lﬂdtox'b&»rl‘kﬂb 4Q-Q sObydst 0St er one
hydr 09 fighia Dy eTs gy aywﬂor flugra; substantigiifyael hesein

tet rahydm;@faﬂm:uw T:Hbrde,tisu-xui&mgr‘the g :’F& afliall y as
her ei-nreaction mixfurefqiwarnyterrepn tempesatyre r |f5;gu s fo% re%m}{% &fr&l§ LGdP&E descri bed.

60 4 W““@Q‘ﬁ@‘;% %le, permttrng ofhe 10. A
procesg,kfrgg aﬂé‘éﬂﬁ&h tﬁe& e{&q‘;g of the on mxture to warmto
roomtﬁemerature -fornul a- vmth evaporﬁ of anmoni a,, extracting
30 th 8ré‘§ srvroft

aﬂnm hyl eng~Q [err]
LA ract tg dr _ ness. 8. The

chl g .
procesae @:Lm ‘tsr;remn@ra:partédag [ledr ] -methyl -5[err],
10[ errbydaﬁrlulawmﬂ'ﬁflﬂlm’}n-ndmd?)amma, 35 which cogprises mxing a solution of

17[err tirring the ﬁ@f“gfgm%ot estosterond¢ in. tetra- hydr of ur an
Wi t t;ol q"m ﬁ"‘ wherein ¥iis ori-n—t Bds r eact i on ni xture, adding
sithud

anmD- tion of theiabhiokis) @fmd@thp ting the reaction mxture wherein Y is or
--C; ith squeous| Grethylene dighlpride.cand gvn t enper at ur e mw evapor a- 65 tion of
o]
t he anﬁ%ﬁ*ﬂﬁa{"{mﬁ@?gmt he' resi due /N
o ® r
N
&5 7\
Hy
H)c’”
o \

|
wherein Y is —CHOH-~ or —C—; and H of
the hydroxyl may be replaced by esterifying
or etherifying groups, Z is

1] OOV



wi th aqueous net hyl ene di chl oride, and evap- [err]

65 orating the extract to dryness. 9. A steroid of the
formul a - 45 wherein Y is -CHOHor --; and H of t he
hydr oxyl may be replaced by esterifying or etherifying groups, Zis
6 1, 169, 902 and H of the

hydroxyl may be replaced by wherein R is vinyl, ethynyl or haloethynyi;
ester or ether groups, R is hydrogen, acetyl Y' i's hydrogen, nethyl,

fluoro or chloro® D or__hydroxyacetyl ; L,8%%% hydrogen or C[err]- Jerr]

i's hydrogen, hydr QAd HO4f My@roxﬁ@gyai mél)f‘i&o whex%ﬂ R* is vﬁlkvll,()ééhynyﬁgzdhﬁeth&xﬁd ,
acetyl or hydr ox\a&adr Vektier ¥roupsgR s hyaeége lacetdr Y| ibl Gyddogen)iidethl, GO ot Sffdvo;l BACt s
5 is hydrogen, mehpx cq?tirlu@r'@s hyrirogdnlqurfé—qa iishydiopey lardroxy or keto, andlehydro- 20

5[err]-10[ err] ; e$kyamdiB & % Y Eh thyl or
keto, and Qi 55 h‘“yjulx) 'ﬁyd[;rl:)xh% ﬂuormzc'i? s(;fo;‘% e Y‘e n;e %ﬁsg .

met hyl or fl uor o;mevil &hﬂ ch Esmprtzeb Ufeﬂﬂagg nﬁ&&cﬁ& ltetae fogl’tlQUOJ Reont,0r
the CJerr] ketondahe Coﬂesmm@ng chketes Hijiso- 3-okidizing [ ehtr l'kadnml-gl@P,l suing 25
OXI dl ZI n g t h € |0 amn(;% ;g%gamsfgfeo%‘fpllller;;ﬂ CS uxgzghroml teactu: esultn e@1;0118
of IithiuminTiih uadpy“%ms‘od ﬁ&ﬁa@ dls iﬁ
ammoni a; substantiLally as herein described ageylide;oamd if dxsice) ﬁgx-h;iaﬁsgenaun

resul ting ketone at } arti-cul ar, tehf erthnailting 17x stpisbor 17eshaldethyayle3p |
W th sodi um acet HS?"esé °§8§ PRI A &Frgid of the IHf‘adl';Ctd:Ol the Cf:;reipttmldmg vm;;l tgenguvel,

. and hydrolyzing the ketal group of the ethynyl,
acetylide; and i e5| red, se - hydr ogenat i NGhaloethynyl or -vinyl® derivative to the copre-

the resulting 17[err] et hy
for preparing 2 steroid ot_L
derivative; f or mul_a~¥

hydrol yzi ng the ket al

17[ err] - hal opindigy sterd@; substanua]l)'i‘. asA haleiacess
: ct to thbscwrlr es on VI nyI 35
- ZAit:ergl asth‘i: 1 when~

' ever prep by. proce 1med in any-
- the e‘t hynyl ;  one of claims 4 to 8 or claim 10.

hal oet hynyl or vinyl de afl ve to the corre- 13: A pharmaceutical composition compris-
spondi ng steroid; subst é{nf"l al I y as herein mg a steroid as-claimed in anl(fi one-of claims 40
described. ?z;mer claim 9 or claim 12, an réjpz}rﬁnaceu-
12. A steroid as clained i n"cl aiml when- 12 A process as da,med in any one of
ever prepared by whereinYripeesS—edndizZnted in any claims -5, 10 and 11 wherein H of the 17
one of claims 4 to 8 or claim10. | hydroxyl group lsmphced“’“ha“esmfymg 4
13. A pharmaceutical conpod#iah conpri s- o th';fg{m-r WADEi&lgEﬁNﬁw oid as
claimed in any one of claimg®440 111 & 112 Hatton Garden, London, E.C.1.
1to 3, claim9 or claim12, and a phar maceu- Chartered Patent Agents, tj cal
carrier. Agentsforthe Appjicantg. pr ocess

as claimed in any on Cged for Hte.h)m‘eigye tlone Ogce by (tﬁe %thmrll’résss Leamington Spa, 1969,
Pa

clains 5, 10 and 11 outhampton Buildings, London, W.C2, from which

hydr oxyl group is repl aced Wi th-.an estcs’fler foypi hy gbraingd; - .or
et herifying group. , \IT&\} ' L
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