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COMPLET·E !SN,OIIFWAT!ION 

. Ne\V biologically-active Steroid: Compounds and iProcen· for · 

the 1Preparation thereof 
. . 

. 

·~·r:t+ We; 0RGANON iLABORATORIES !LIMITED, a: 

!Britis'h·Company, of tBret~ iHouse, il..an­

caster !Pblce, L9ndon, W .C.2, do het'eby declare 

the: iniVenti<>ir; fot IW'hich iwe pray d!at a: patent 
CJJ~ R 

.5 · · may . ·be.·: gran~. :t.o us, and! die method iby 

which·iil:. is.to.be pedotmed, to be particularly 

·-~~· .iJl!·. and ·by the ifoliO\WD;g state- in whlCh X and '.R: have the· meanings as 40 

ment: -- dedined! albove . 

. · :rh~ iniveil!tion relates ·to new biologically . :It is known that aromatic hydrocar.bons can 

10 actlv:e 19"'.'nor. steroid compounds Which have be reduced to the c<>rrCS"ponding cyclohexenes 

a: 001?-'-0xygenated C-atom 3 and to the pre- lby treatment With an · alkaii metal ddssolved in 

paratton thereof, · . ·· . an amine with a row molecular Weight (see 45 

15 

. ·Morf! .P~culady,. ithis mvent.ioo rela~ to J. !Am. Chem·. :Soc. 74, 5~9 (.19512)). · 

new .. l~-J:.!.Of;a:p.~e ~nipounds Wlth a In addition it is known that anr aromatic 

Sllturated: or. UllSaturated bond between the ~ com.pound, · iW'bich bas m ethedfied. hydroxyl 

ato1ll$. ~,.8.n.4· ·s,. iwhi~ are not. ~xy~ted m · group as a: substituent, for example a~I, is 

3,-posinm, ~vmg m .. ·117-iposin~ either a coniverted, 1by treatment :With: an a:1bli metal' 50 

hydrogen i:t~ and a free or !funct1onal~y co~- dissolved in· ethylamine, into ~ mixture •ot 

!Vetted· nydr~l •. group or a .. [ower a:l~pha,ttc compounds m which· no splitting off of :the 

20 h'y~rboII' ra,dical and a free or funOliional1y oxygen oontaining substituent has Ween place 

~erted hydroxyl group, or a free '?f func- (see !J. Am. Chem.' :Soc. 77, 6043 ·\1955)) •.. 

uonaU!'. fOD!Vel"ted oxo group and IW'hich. may· Now a process for the preparatton of new 55 

in~ti.on :ha.Ye a: lower alkyi ·~ m· ·1- biologically active 19'"1lor-steroids has been 

pos~tt<m. and/ or. a free or ~1ona:lly . <:00• discovered, characterised! in tllat a: steroid 

25 ver-ted_ hydro~~ or. ~xo ~up ~ lf6.i>os1ttoo. compound with an aromatic ring iA, which in 

:The ip~ent ·1,1J1Ve11tton . is particularly con- ·3-position bas an erlierified: hydroxyl group, 

cerned:. · w.J.tb. the· iprodUOtlion of :the new com.,. :in •117-position: eit!her . a free or functionally 60 

popnd5 of the struotural formula:: con'Verted. hydroxyl group and a: hydrogm 

atom: or a: free or f.unttionailiy conrverted 

hydroxyl group and a lower aliphatic h~ 

carbon iradical, and iwhirch may icoootm• in· 

addition one or more double. bonds, free or 65 

!fUll'CtionaUy converted• hydroxyl and . oxo 

groups, lower alkyl groups and: ha·logen• aroms, 

is allowed: to :react iwit!h an dbli metal in a· 

lower alipbatic primary amine, as· e: ·result of 

!Which a rA'-19-nor-androstene comp00nd1 is 70 

formed iwhi~h is 'llot oxygenated m 3-posit.ion:, 

after iwhkh, if des-ired, the double bond or 

bonds pre8ent is/are reduced and/or one or 

·more of the ·free and functionally converted 

secondary hydroxyl groups: present are oxidized: 7S 

or hydrolyzed and oxidized ro il1ll oxo group. 

The etherified: hydroxyl .group present in the 
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==:es::·~~ =~~:l;:, :;;te~-;;~l~=~~~:i~-4=~1-.. ·:60 exampJ:e a methoxy, erhoxy, 1S0pr<>p0x:y, pent.,. oeswol-1()-propi®~i7~;. A1•1·'.11,c~~1..,,> . 

:o~i __ ,_tu 
positions 3 and 17 the S1aiting ~may =ydrofutlm~~ (ro ·dlis solution.~ ad.~ a: , . . . 

==~~arE:e~····~'i.~~~:"~·· 1' ~le in 'the p<>sitions, l; 2j 4, 16, 17,. 8; :9, ... proeeiis·iS'~ycillrledow;a.otdie:bQiling · .·· :1

~=~J1a~ti~:!fti~=·'.'~-:~~~~~~;~0::::~::: ··.•1s ........ ·• .. hydroxyl group. 'The est~erd! hydtolty'lgroup _lithium, sodium· .9(~w~Lmay ~e apPlied 

:~~L.a~.m . l'he. starttn.g substance~rmay m -~l:tiQ.n ~e. · · 19;;.:Q.or.-endrostene··~tmds ·iwhioh: ·are:not' 

· .. :.;.-
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... ·.:.:·. 



... .Sll,961 
. . 

diOXc>:.19-nor-andt<istene p~ared aec<trdilig to 
a. broWn method. · ·. · .. · . ·· 

.· .tl'lle infra-red spectruin of the Slid A'-li713-
hfdroxy-19-nor-andtc>stene $hoWs chara"cteris-

-·~ S tic bambi-at :about 2·.181 µ, ~.90 p., 6.02 p., 12.~ 
·).,.; . p. and: 114 .• 6 P.• The itJWo bmds ait short wave 

length. UC clmact.eristic for .41!. ·hydroxy. g1'01"• 

'The . Oliher bailds are mgbly Ch8ractCristic for 
a dOUble -bond· between .the cad>oni a'lmis. 4 and 

10 s amt 00our m the · m:.speictm of an un­
sa!Urated: c0mpounds obuUied aCcOrding to t!he 
mvention, · provided batidS due.· to .. other tfunc­
tion&:l groups d_o. ~ inte:ffei~ therewith. ··On 
c&'lalytic hydrogenation one mot. of hydrogen 

15 is cOO.sumed giving.a eaniiated:'dihyt{\W deriva­
tive. IIn the 1m.~~ Of thiS de:rivati~·the 
barids at 6;02 p., :1~;4·1'~ anti t4J8 p h81Ve dis-
appeared. . . . .··· .. · . . . 
· The · doUble· bOnd: between ·the;· Caitoms 4 

20 arid 5 and other double b<>nds, ·if any, present 
in the . CQm.poundi, obtained. by. ·eonvei:sioo. of 
ithe startbig"prod.Uct. witlian a1kall· metaJ in a 

. lower aliphatic primary :amme, may ibe reduced' 
· for -~le by means of hjdrogen ·in the 

2J · presence of a ea'la!lyst. · ·, · · · 
: Of the resUlting unsarurated or saturated 

· · 19-nor-steioids· Orie or .m<>re of the seconida=iy 
-~ or fotietione.lly con:v~ h~oxyl sr«?ups. 
present~y be C?1Wer.tC<i:, if desll'~bf ~da-

30 don or hfdrolysis followed by . oxidation mt<> 
an . oxo-group.· Ila ithis manner, starting from 
•n unsaturated or satitrated ·1·7-hydroxf steroid, 
. ilhe corresp(;>nding l'7-ox9 compound ~ be 
·~ by oxidation;. for ~ple according 

JS· to . th,e: Oppenaner method or .with. _Chromium 
ttioxide~ · 
· . !I:f desired, :the restil:tinig saturated arid un­
aatwated 19-nor. steroids can. be 'esteri:fied with 
an •liphatic, aromatic or araliphatic carboxylic 

40 . ~d, ;for eX:am.ple acetic add, propi~IC acid:, 
ibufyric · acid, valeric aci<;l~ c:aproic a:ci~ iso­

. Ca.proic acid, succinic acid, :tartaric add, cyclo­
penty} acetic acid, ,/3-qclopenty~ionic acid, 
cyclohexyl acetic acid, y-cyclohexylbutyric add; 

45 phthalic acid; phenyl ·acetic acid, ./3-phenyl 

pi'opionic acid; bemoic acid. .. . . 
. . me .. &al products of me present process 
a:rel• biologioaily ·active or are useful a~ ~­
mec;lia'l;es .. in ·the· p~tion· Of biologi~y 

S(L-aoµ:Ve ci>in,poun&. · · ·•·· · · •· , 
..-::: ;:. -Z. )~-~e Of these .compotiiids ha.Ve .a, progesta'-
·~..tive- arid/or ~bolic activify. f(n $0Ule cases 
. · · ·. • an inhibi~ effect was obServed Of the 

~ ·· E.~:-.. Prixkiction of the gonadotropic honn911e ... 
.. ~,:-: . .2 ·;'Die new. compounds according to the inven­
'~>-: ~1100 :can be producec1: in any lo,:m sUi•bte for 

.. ~ .. -.), :.... "': .~aamii:1'ist:ration, for example m ·em.ulsion form 

,, , .- . 'ij~~~~~~Jn't1e!to:;~~=~ c!: 

. ~:>·. 

.'- 60 . mooe ()ta<bp.itiietmtiOlli being rthe most-simple, 
... . x :it- u anyjsable t~ brinlt the ~t cOmpound 
·.; __ '->~~'form suitable ror this ~y of ~inis­

_: ."'t;"-~~'.itratioo;. ·for example :tablets,·· pi& or coated' 
.. : tablets. !For _this putipose use is made Of fil~g 

··• 65· :SubstilniCes, such as lactose, a:: disintegralting 

agent, such as st.aroh; a lubricant such, !for 
example, a8 ·talc and magnesium• steamte, and, 
if .necessary, aha taste ootreoting agents and 
dyes. . A ma:ss formed in! this way can lbe 
readily pressed to tablets. · · 70 

The following examples Hlustrate the men~ 
tlon. · 

. EIAMPLE I 
To 14S ml. of dry ethyl:atlline, which is 

cooled in ice, 1.S gm. of lithium cut to small 7S 
pieces are added .. After 10 1:0 20 minutes lblue 
colomtion occurs •. Then a solution of 3.() gm. 
of ·17«-methyl-oestradiol-·3-methyl-ether in 
absolute ·ether is added: at such a rate that the 
sol'lJtion is not d'iscoloured. Subseq1lently the BO 
reaction mixture is stirred at a temperature 
of ~S • C; for 20 hours, after which: SO ml. 
of albsolute ethanol are added. ·Then the ethyl­
amine is distilled: off at low pressu~ To the 
remaining solution SO ml:. of ether and SO ml. 8S 
of l\Vatet are · added; !The !Water iayer is 
separated and extracted a; feiw tlnies with 
ether. The c<>Mected: ether extracts are added: 
to the ethereal layer, after whioh this et!hereal 
8olution is !\ffs.hed! iwith a 2· iN hydrochloric 90 
acid solution, S'ltbsequen:tly iwith: a sa.'bllrate4 
sodium ·hicatibona.te solun0n, and then with 
water. The ethereal solution is then dried on 
sodium . su]phate . and. ifin!ll'Uy evapo~ to 
dryness. ·.·. · · ·· ·. · · . ·· 9S 

The resu1ting Crtid'e reaetion product is dis­
solved m a mixture of ibenZene and· petroleum 
ether (:1 : 5) and: chromartographed: over· a 
column prepared wit:h 70 .gm. of alummimn: 
oxide. iFrOm the · lbenzene-petro1euni.' ·ether 
eluates 1.6S gm. of the A'-17ix,,methyl•11,B­
hydroxy-19'."'nor-andi'Ostene melting at 142°-
· 1480 JC. are abta~. After receystaUisatioit 
from acetone it ha'S a melting point of lllf.·7° -
15'1° c. . . . 

The infra red. spectrum· of this oompound 
in OSa solutions shows chaoracteristic bands at 
2.182 p.,. "2.90 µ (hYdroxyi .·pup) and 6.02 µ, 
12.3 p. and ·114.tS p. (double bond). The em­
pirical · formula ·is C.JHaoO. calculated "C 
8·3;1'5!%; ·HI 11.02%i; found: c 82.9~%•; H 
10.8:71%. . 

ElxAMPiB H· . · 
0.6 mg. of. ··:tire· compound prepared! . in 

iExample · i iS dissokredi in ·SO ml. · of gJacia1 
acetic acid and after· the addition! of SO mg. 
of a: !Pt-catalyst shaken in. a: hydrogen: 81tmo­

pbere. After 4S minutes the ieaction mbnlre 
d<>es not take. up any more hydrogen. The 
ic;atalyst ds then filtered off and-the filtrate is 
evaporated to . diryD.ess; 17« - methYl- l7P­
hydroxy-:19-nor-andr-OBtane, melting at' 151-
11600 C. is· obtailierct from the residue by 
crystaMisation from·· acetonie-ether. According 
to the results of. ;the elem~mry analysis the 
compound Illas the em_piriC8J, ifo.rmula! Ci.H3.J) 
(calc1ilated! ~ IS2.S'41%'; H_ll~.%;· found C 
82.-29i%1; H 11.761%~ .. rrhe-mha: red spCoirum 
shows bands at ~~_and· .?.92 p. (Oft..gi'oup) 
and no· charaotertstic absoipti<m! above 11'1 p.. 
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in which the reaction is interrupted after con­
sumption of 1 mol of hydrogen, yields the ·l7-
oxo-19-nor-androstane, NVith a melting point 
of .120-122 ° C. 

' · -- ·-· The a:R-spectrUm shows a band at S.il.6 p. 
(CO-group) and no characteristic absorption 
above 11 p.. 

applied as primary amine. 
4. iProcess according to one or more of the 

claims ;l-3, characterised ini ·that the reaction 
is carried: out at the -boiling point of the amine. 

S. \Proce8s according to one· or more of the 
claims 1-4, characterised in that as starting· 
product is applied a compound of the. struc-

!ExAMPLE VILI 
iln m analogous manner to that described 

tural formula: '· · :: · · ·· .· · .. ·. :._;.; .·· 10:: 

10 in Example I oestriol-3-m.ethyl ether is con­
verted into the A 4-16a: 17,8-dihydroxy-:-19-nor­
androstene. Yield 641%. Catalytic hydrogena­
tion of this compound: yields ;16«: 1-7/3-
dihydroxy-19-nor-androstane. 

lS. ExAMPLB ~X in which 

·.·=.::'.:. 

According to the proces.1 of :Example I and ~ .represents an alkoxy, aryloxy or aralk:oxy 
starting from: .1 gm. of i0.1 =3 :51101-1-methyl-3- group~ _ 
ethoxy-17-hydroxy-oestratrlene, A4-l-methyl- X hydrogen or a lower aliphatic hydro- 1S 
17-:,hydroxy-1~-nor-androst:ene is obtained, carbon: radical; · .. '.'-· 

20 which shows m the ilR.-spectrum the charac- · R a hydroxyl group or ari acylo:iy ;roµP, ·. '-~ · 0 

teristlc band of the A 4-double bond. having 1 to 10 cal'lbon atoms. 
· Oxid~tion of this compound in the manner · 6. !Process a:ccording :to any of the precCd-: 
as described in !Example .V[l yields 1-methyl- ing claims, chamcterised in that the A4-l9- 80 
1.7-oxo-19-nor-androstene. nor-androsten.e compounds are isolated by dis­

iExAMPLE X 
In an analogous manner to that described 

in &ample n: 1 gm.. of the 1-methyl-17-
hydroxy-19 - nor - androsten.e prepared m 
'Example IX is reduced to l-methyl-17-

30 hydroxy-19-nOt"-androstane. Oxidation: .of dlis 
compound in the manner as described' in 
Example VI!I yields 1-methyl-1-7-oxo-19-nor­
androstane. 

tributing the crud'e rea,cti.on mixture; obtained 
after the :treatment of the sta:ning product with 
an alkali metal in a: primary amine, betlWeen· 
aqueous metbanol and petroleum ether, subse- as 
quently separating the petroleum ether layer 
and separating therefrom :the A 4 ... 19-nor-
steroid. · 

,7_ . iProcess according to claim 6, charac­
terised: in tdiat the reaction mixture :is distri- 90 
buted! be&ween methanol:, water, and petroleum 
ether in a volume ratio of ·7: .J : -10. 

iWHAT iWE CL.MM !IS:-· :8 • .19-nor-androstane compound$ with ~ 
·1. iProcess for the preparation of new · saturated or -unsaturated bond betwem the C­

biologically active 19-nor-steroid compounds, atoms 4 and S, which are not oxygenated in• 95 
. characterised in that a. steroid compound with 3-position, having in. 1.7-position either a· 

an aromatic ring A which in ·3-position has hydrogen atom. and a free or functionally con-
an etheri:fied: hydroxyl group, in: 17-position :verted hydroxyl group or a lower aliphatic 

40 either a free or ifunctionally converted: hydroxyl hydrocal'bon radical and a free or functionally 
group and a hydrogen atom or a :free or func- coniverte:d hydroxyl group, or a: free or func- 100 
tionally converted hyd'rOxyl group and a lower donally converted oxo group and which may 
aliphatic hydrocarbon radical, and! which may in addition ha.ve a lower alkyl group in -1-
-in addition contain in the steroid nucleus one position: and/or a free or functionally con-

45 or more double bonds, free or funictionally verted hydroxyl or oxo group in 16-position. 
convened hydroxyl groups aild oxo groups, 9. The compounds of the structural 105 
lower alkyl ·groups and halogen atoms, is formula: 
allowed: to react :with an alkali met:d m a 
lower aliphatic primary amine, as a: result of 

50 which a: A 4-19-nor-androstene compound is 
formed: which is not oxygenated in 3-position: 

. after which, if d~ired, the double bond or 
bonds present is/are reduced and/or one or 
more of the free or- functionally converted 

55 secondary hydroxyl groups present are oxi­
dized, or hydrolyzed and oxidized to an oxo 
group. 

2. Process according to claim 1, chata-c­
terised: in that lithimn is applied1 as albli 

60 metal. 
-3. !Process according to one of the claims 

1 and 2, characterised: in that ethylamme is 

in which 
X represents hydrogen: or a lower aliphatic 
hydrocarbon radical; 110 
.R! a hydroxyl group or an acyloxy group 
having 1 to 10 car.hon· atoms Ot' X and R 
together represent a free or functionally 
converted: -oxo group. 
-10. The compounas of the structural 11~ 

formula: 

•• : .7"'• 

::·~L}~.~-·-· • • •••··--~~''"""A .... , ... _,,..-: .... !':!•"' 
.: ·: .. J.... . . 

.••. :.-:. :--·~ .. ::::t 

i .. 
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in whi<:b',the ~on is interrupt~ after con­
sum.ption of l mol of:hydrogCn, yields the •1.7-
oxo-19-nor-androst.ane, iwi1h a' melting point 
of ;120-122° c. ' . ·: . . 

s ' rrhe: ~'-Sp~ $'bOIW,S a ~ at 5.;76 P· 
(CO-group) and no characteristic absorption 
abo:ve.u p.. · · 

iExAMPLE. ¥Ill 
·: .[n: .~ ~ogous • manner' :to that described 

10 in !Example iJ oestriol .. 3"-methyl ,ether is con­
verted m't9 .the A'~l16a: 17,8..dihydroxy-19-nor­
androstene. Yield 1641.%~ Ca.'!JllY!ic hydrogena­
:ti:Qll of this. !QOq>Ound:~ yieldS 1l6a: 1:7/J-
dilbydroxy-19-nor-an<l!rostaiJ.e. · , 

applied as primary amine. 
' 4. !Process :accoroing to one or more of the 

claims ;l-3, characterised m that :t!he reaction 6S 
is carried: out at the boiling point of :the amine. 

5. Process according to one or more of the 
claws 1--4, characterised: m that as starting' 
product is applied a comP9und of the. sttuc-
tural formula: · , , 70 

~illR 
~·,., 

Rj 

15 ' : • , ; , iExAMPxB ~)C , , , , in :which 
A~ to $e, Proc~ of ,E:mmple I and iR!i te.presents an aMroxy,, arY"loty or aralkoxy 

starting :fro.m .1 gm. of i£)..1:3 :5 <101'."'l-methyl-3- group~ , 
ethoxy-1·7-hydroxy-oestratriene, A'-1-methyil>- X hydrogen , or a• fower aliphatic hydro- 75 
17...;hydroxy:-19-no~drost:ene is obtained, cat1bon radical; 

20 which shows m the IIR-spect:rwn :t!he charac- , R a hydiroxyl group or an acyloxy group 
:teristic band of the A'-double bond'. having 1 to 10 ca11bon atomS. · 

-Oacidlation of :this compound, in the manner · 6. !Process accord.mg :to any of the preced-
as described! m &ample Vim: yields 1-methyl• ing claims, characterised m that :t!he A'-19- 80 
;}.7-ox:o-19-nor-androstene. nor-androstene compounds are isolated by dis­

tributing the crude reactio:q: m~ obtained 
after the :trea.tment of the Stir.ting prod'l:ict with 25 !EXAMPLE X 

In an ana:logou8 manner, ro that described 
in &ample l[ 1 gn:i. of the 1-methyl-17-

. hydroxy- ~19 - nor - androstene prepared m 
'Exam.pie IX is reduced ito :1-met:hyl-17-

30 hydroxy-19-nor-and.rostane. ,Oxidation of dlis 
compound in the ,'manner as descr.i.bed in 
EXample V« yields' 1-methyl:..1:7...oxo-19-nor­
and'rostane. , 

JS 
iWHA:T iWiE CLMIM ['S: -
11. . !Process for :the preparation of new 

bioJ.ogically active 19-nor-ste.roid: compounds, 
characterised in that a: steroid compound wtth 
an :aroma.tic ring A which in ·3~osition has 
an Cl1h.eriJied hydroxyl group, in 17-position 

40 , either a: free or functiona;]ly converted hydroxyl 
group iand a ihydrogen atom or a free or func­
tionall.y oonverted' hydroxyl group and a lower 
aliphatic hydrocad>on radical, and which may 
in addition con'llam in the steroid nucleus one 

45 or more double bonds, lfree or functionally 
/ . ::.,, converted hydroxyl groups and oxo groups, 

: - ~- :.1awer .-alltji'l groups and halogen atoms, is 
··~allowed: -to ·react :with an alkali mel:Q in a 

, , · o::-~ lower a:liphati.c prima:ry amine, as a result of 
· --~5,'0> .-which a A'..;19-nor-an.droste:ne compound is 

· :;:-.~~"°:~formed iw~ch 1s not oxygenated in 3-position• 
-=- ·:·,_,"'.'..:'fl,ft~ wbich, ,ii desited:, the dodble bond or 

, ~,,, .>,~·:.~& .P.resait is/are redu~ and/or one or 
,. ; . '":-:· ~~ of:-~ free or funct;J.on'aliy conve.tted: 

· : . · 55 ' -Secon.dafy AiY9i'oxyl groups present are oxi-
.-. - " diZtit,_~hydrolyzed and oxidized to an oxo 

~~s accoroing to claim,' 1, charac-, 
· -terism ,, illl mat lithium is • applied as alkaH 

60 metal. , , 
.3. !Process acoording: tto one (}f ithe clain,is 

1 aiid. 2, cllaracterised: in: tbait ethylamiine is 

an: alkali metal in a primary amine, bet\Ween' 
aqueous methanol and petroleum ether, subse- 85 
quently sepam'ling the petroleum ether layer 
and separating therefrom: illhe A'-'19-nor-
steroid; . 

.7 .. iProcess according to claim· 6, charac­
terised: m :that the :reaction mixture ;is distri- 90 
buted! betJween methanol, water, and petroleum 
ether m a volume ratio of -7: .3 : 10. 

:8. 19-nor-androstane compound's wi.th a 
saturated or ·unsaturated bond ibetweetl! the C­
atoms 4 and 5, which are not oxygenated m 95 
3-?>Sition, having in 1;'7-position either a 
h~gen atom and a free or functi~y con­
:verted hydroxyl group or a lower. aliphatic 
hydlocarbon radical and: a free or functionally 
converted: hydroxyl group, or a free or func­
:tionaUy converted' oxo group and which may 
in addition have a: lower alkyl group in .1-
position and/or a free or functionally con­
verted hydroxyl or oxo group in 16-position. 

100 

9. The compounds of me structural: 
formula: · · 

in which· 
X represents hydrogen or a lower a1liphatic 
hydrocairbon radical; 
RI a •hydroxyl groUp or an acyloxy group 

. having , 1 to 10 cat1bon· a.toms or X and R 

105 
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together represent a free or functionally 
COn'Verted: ·OXO , group. 
10. The compounds of :the stritcturaf 115 

formula: , 
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