PATENT SPECIF TICATION S1 ],96 1
Date of App"c‘_atlori and filing Complete Specification: April 10, 1957. - |
No. 11747/57. | o -
_ Application made in Netherlands on Aug. 24, 1956.
. Appllcation'made in Netherlands on Dec. 5, 1956.
" Complete Specification Published: April 15, 1959.

 Index at acceptance: —Classes 2(3), UZ, U4(C1: C4:C5: X) ; and 81(1), B2(B3: D: L: ).

" International Classification:—A61k. C07c. - - o

: . QOMPLETE SPEQIFICATION

7 New bioldgically-@active!Steroid“Compounds and Process for -
. ' the Preparation thereof '

We, ORGANON. ILABORATORIES ILIMITED, & .

 British Company, of Brettenham House, Lan- : h R
caster Place, London; WIC.2, do hereby declare - : ‘.
~ the invention; for which we pray that & patent - - - “
S may be granted to us, end the method by - = - ~
_which-it is 10 be performed, to be particularly Lo - v
“degcribed: i and by the following SR in which X and R have the meanings as 40
ment:——~ " - - = . e e defined above. : o '
-~ . .The invention relates -t0 nEW biol Hly . It is known that aromatic hydrocarbons caw
10 active 19-nor- steroid compounds which have e reduced to the corresponding cyclohexenes
wtrix;xygenmd C-atom 3 and to the Pre- by treatment with an alkali metal dissolved in
ration: thereof. -~ -~ . - . an amine with a low molecular weight (see 4
o “More particularly, this invention relates 1 ], Am. Chem. Soc. 74, 5669 |(.19sa)).g-11 ¢ :
' mew.19-nor-androstane compounds with & * In addition it is known that an’ aromatic
15 " saturated: or turated bond between the C-  compound, which has an etherified hydroxyl
~ atoms 4.and 5, which are not_oxygenated i * group as 2 substituent, for example anisol, is
 3-position, baving in 17-position either 8 converted, by treatment with an atkali- metal 30
 hydrogen atom and a free or functionally 00~ dissolved in- ethylamine, into & mixture of .
. werted: hydroxyl group or a.dower aliphetic compounds in which no sp itting off of the
20 hydrocarbor radical and a free or functionally  ozygen vontaining substituent has taken place
- converted hydroxyl group, or a free or func-  (gee T. Am. IChem. Soc. 77, 6043 (1955). .
tionally comverted oxo group and which may. ~ Now a process for the preparation of new 55
in: addition ‘have a lower alkyl group in 1~ piologically active 19-nor-steroids has been
~ ' position. and/or & free or functionally cof-  discovered, characterised in that & steroid
" 25 werted hydroxyl or oxo group in 16-position. compound with an aromatic ring A, which in
- The present. invention s particularly con-  3_position bas an etherified hydrozyl groub, .
cerned with the production of the new cOm-  in 1i7-position either .a free or functionally 60
: po,unsds of the structural formula: converted hydroxyl group and a hydrogen
T L - - atomr or =a free or ﬁunctionwﬂiaoonlveﬂed
. § hydroxyt group and a lower aliphatic hydro-

e T X
T S ‘ R ' ~ carbon radical, and which may contain i
LT E O . o i addition one or more double. bonds, free or 63
: S © functionally converted hydroxyl and ox0 . -
R - - groups, lower aikyl groups and halogen-atoms,

is allowed to react with an atkali metal in &

- 'wlii'ch o - o, lower aliphatic primary amine, as & result of
3 X represents hydrogen or 2 jower aliphatic which a Aé_19-nor-androstene compound is 70
"2 :hydroc_arbon ‘radical; : formed which is not oxygenated: in 3-position,

R -g ‘hydroxyl group of an acylogy group after which, if desired, the double bond or
having 1 to 10 carbon atoms, Of X and R bonds present is/are reduced andfor one or
“togéther” represent a free or functiomally -more of the free and functionally converted _

onverted oxo group, - " gecondary hydroxyl groups present are oxidized 75
= ad with the production of the new compounds  or hydrolyzed and oxidized to am 0x0 grOUp.
- of+the structural formula: The etherified hydroxy! group present in !
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- stoed, ' for example, an enolester, enolether; .

30

- example a methozy, ethoxy, isopropoxy, peiit:" oesmol-ls-propm e-17-acétate
- group. A lower aliphatic hydrocarbon residue, 3:2

- 12, 14, 15,and1~6an;dmaymoreo. Ver contain
."._posmwns 11 and 14..

2

startmg substanoes in 3-.posmon may be an acetate; l-meth" oestradlol - 1.7 -phmh
alkoxy, aryloxy, -.or . aralkoxy. .group,. . for ° -propionate;- oesti ofstriol-16: 14

0xy, phenyloxy, benzoxy, or triphenyl methoxy -hydroxy-zo-oxo'-pregna ri

- which may be presentm-17-posmon, may have ._ v
- 1—6 C-atoms which may ‘be substituted by . reas
ﬁ;gm or 1more free or functlon.ally cmverted- A
Xyt and oxo groups. .
iIn addition to the said subsmmm-ts in. the
positions 3 and: 17 the starting substances may
- moreover ‘contain: one .Or “more’ Jower. alkyl-._
groups and free or flmcnomlly converted - g, sl
hydroxyl or oxo gm“PS in: other positions; for_ " ock
example i the positions, 1, 2; 4,06, 7,89
11, 12, 14, 15, and 16.. - .
lBy a funcuonally ‘converted: hyd:roxy:}

e pom'toftheammeused-b
gmup
-is understood an ~ etherified - - ‘esterified

Tower

20 hydroxy! group. Theestemﬁed-hydmxyl 8roup - Jithium, sodi

may. be derived from' an aliphatic, aromatic
or araliphatic carboxylic “acid." By a func-
tionally converted oxo group there is under- ‘3

'aceml enamine, semmarbazone mmpml or-
hydrazone group. - _

- The starting subsvmces ‘may in addmon be_ :
substituted: 1 by one or more halogen atoms, for - Geria
exainple in the positions 2, .4;.6, 7,.8,-9, -11, " gxamsl

one or moredmxblebonds for- mmplem,the  oxide;
s starting substan cesforﬂ:epresen«tprocessm -

:_3lﬂ1ere may ‘be .used for example the 3-ethers . fecyle

35

.. by an alkyl group in . 1|7-‘p0‘81t10n, uwlnch comi~

- Way:. as: described above._.:. .
As:

haxgg 10 10 carbon atoms-

17a-meﬂlyl oestradiol-17 ~ cyclohexylbutyrate; ~ d
;l-me'rhyl oestradiol-, -l-methyl oestradiol-17-  spec

_oestrone, - ‘oestriol, - oestradiol, 'l-alkyl--' et
_oestmne, l-alkyl-oestradiol, -and the 3 Rloruic
of the ‘oestradiols or esters thereof subsumted

-pounds ‘may i addition be-:slﬂmltmed m the -

starting - products ‘may Pamm]arly be"-"- wlied

' apphed compounds od’ the struotm‘al fonnula._:: R s

’ cambon rad1ca1 '

ples “of . starting substances'-';are

. mentioned the 3-ethers ';-W«amethyloesn-a . examy

;. diols 17u-ethyl. cestrad:

..ﬂ10]:~17-prop1omarte'-'- 1
henylpropi

5 “17a-methyl oelstlrla <. stefig
Jbutyi oestrad;o-7-'-_ 3-miethyly

ronarte, ’17a-eﬂiyl osuadml—l?—asocapmna-te-: :
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- The infra-red spectru 174
. hydrogy-19-nor-androstene shows characteris-

10

* bands at 602 p, 124 p and 148 have dis-

dloxo-19-nor-androstenepmpamdacwrding to
aknownmethod. .
ctrum of the said A¢-178-

#ic bands at about 281 p, 2.90 p, 6.02 p, 124
p.and 14.8 p. The two bands at short wave
length are characteristic for o hydroxy group.
The other bands are highly cha istic for
& double bond between the carbon atonis 4 and
5. and occur in- the IR-spectra of all un-

saturated: compounds obtained according to the
invention, provided bands due to other func-

catalytic hydrogenation one mol. - of hydrogen
js consumed giving a saturatéd dihydro deriva-
tive. In the TR-spectrum of this derivative the

appeared. . SR

- The double bond betweesr the C-atoms 4
‘afd 5 and other double bonds, if any, present
in the compounds, obtained by conversion of
“the starting product. with an alkali metal in a

- jower aliphatic primary amine, may be reduced

- for -example by means of I

ydrogen in the

esence of a catalyst. - .

. 19-nor-steroids one ‘or more of the secondary
.. free or fimctionally converted hydroxyl gro
' ‘present may be converted, if desired, by oxida-

tion or hydrolysis followed by oxidation into
an oxo-group. I this manner, starting from
an unsaturated or saturated 17-hydroxy steroid,

- _the corresponding 17-0xo compound: . can be

by oxidation, for example according

%o the Oppenauer method or wwith Chromium

- trioxide.

™ desired, the resulting saturated: and un-
" iturated 19-nor steroids can be esterified with
~ ‘an aliphatic, aromatic or araliphatic carboxylic

' 50__gctive compounds,

acid, for example acetic.acid, propionic acid,
butyric' acid, valeric -acid, caproic acid, iso-

- éaproic acid, succinic acid, tartaric acid, cyclo-

pentyt acetic acid, S~cyclopentylpropionic acid,
cyclohexy! acetic acid, y-cyclohexylbutyric acid,

phthalic scid, phenyl acetic acid, S-pheayl

propionic acid, benzoic acid. . :

" ‘{The: final products of the present process
are biologically active or are useful as inter-
mediates in the preparation of biologically

7-7%"Some of these compotinds have a progesta-

~tive andfor apabolic activity. In some cases

g itis

" Zalso a inhibitory effect was observed of the
. production of the gonadotropic hormone. = -

- The néw. compounds according to the inven-
“fion ‘can be produced: in any form suitable for
administration, for example in’emulsion form
e, by - dissolving in @ solvent suitable for
injection, as-an injection preparation. The oral
mode of administration being the most-simple,
idyisable to bring the present compound

i Yorm suitable for this way of adminis-
tration; for example tablets, pills or coated

" "tablets. For this purpose use is made of filling

_substances, ‘such " as lactose, & disintegrating

if necessary, also taste cofrecting agents

tion.

tionat groups do not interfere therewith. On

agent, such as starch; a Ivbricant such, for
example, as talc and: magnesiuny stearate, and(i

and
dyes. ‘A mass formed in this way can be

-readily pressed to tablets.

_ The following examples iliustrate the inven-

_ - BExampLe T o

To 145 ml. of dry ethylamine, which is
cooled: in ice, 1.5 gm. of lithium cut to smail
pieces are added. . After 10 to 20 minutes blue
coloration: occurs. Then a solution of 3.0 gm.
of 17a-methyl - oestradiol - 3 - methyl-ether in
absolute ether is added: at such a rate that the

solution: is not discoloured. Subsequently the

reaction mixture is stirred at a temperature

. of 0—5° (C. for 20 hours, after which 50 ml.

)

75

80

of absolute ethanol are added. ‘Then: the ethyl-

amine is distilled off at low pressure; To the
remaining solution 50 ml. of ether and 50 ml.
of water aré¢ added. The water layer  is
separated and extracted a few times with
ether. The collected ether extracts are added
to the ethereal layer, after which this ethereal
solution is washed with a 2' N hydrochloric
acid solution, subsequently with a saturated
sodium bicarbonate solution, and them with

_water. ‘The ethereal solution is then dried on
sodium sulphate “and finally evaporated to

dryness. S . :

“The résulting ‘crude réaction product is dis-
solved in 4 mixture of benzene and petroleum.
ether (1:5) and chromatographed over 2
column 'prepared with 70 gm. of aluminium
oxide. From the - benzen leumy “ether

eluates 1,85 gm. of the A*-17e-methyl-178-
_hydroxy-19-nor-androstene melting at 142°—
'148° IC. are obtained. After recrystallisation

flro;n a‘(':ceto'né it has a melting point of 147°—
15s1° C.. e ] :
- The infra red spectrum of this compound

in 1OS; solutions shows characteristic bands at-
.2.82 p, 290 p (hydroxyl group) and: 6.02 p,

123 u and 148 p (double bond). The em-
pirical formula “is ~IC,JH,,0 _calculated C
83.15%; H 11.02%i found 'C 8296%; H

10.857!%'-' ' o .

06 mg. of the compound prepared in
Example 1 is dissolved in 50 ml. of glacial
acetic acid and after the addition of 50 mg.
of a Pt-catalyst shaken in a hydrogen atmo-
phere. :After 45 minutes the reaction mixture
does not take up any more hydrogen. ‘The
catalyst is then filtered off and-the filtrate is
evaporated to . dryness.
hydroxy-19-nor-androstane, ‘melting at 157—
160° 'C. is' obtained from the residue by
crystallisation from acetone-ether. According

to the results of the elementary analysis the -

compound has the empirical formuls C,;H,.0
(calculated C 82.54%'; H 11.66%;-found C
82.29%/; X 1176%). The infra Ted: spectrum
shows bands at 282 and 2.92 u (OH-group)
and no:chargoteristic absorptioni above 11 p. -

17« - methyl - 178-
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e IEXAMPLE a

: ’I‘o 140 ml of dry methylamme, whmh is
cooled in a mixture of ice and salt, 4.7 gm.
of ‘sodium. cut to small pieces are added. After

‘some time blue. 'oolora'uom occurs, Then a
- solution of 3.0 gm. of - 17a-methyl-oestrad101-

3-methylether in absolute ether is added. at
such a rate that the solution is not discoloured.

- Subsequently the reaction mixture is stirred at

—10° C." for 35 hou:s, after w}uch, in an

analogous manner as descnbed in -Emample I, .

the crude reaction product is obtained. This

is dissolved -in 100 ml. of methanol. After-

having added 4.5 ml. of concenuated hydro-
chioric acid, the mixture is heated to. 60°. IC.

.-and: stirred.at this temiperature for 15 minutes.

- 'The solution: is. then cooled: to: Toom:

~ ethanol.and 3 mi. of dry glacial acetic aﬂ‘al) - yoxy
-are added, after which the mixture is boiled
under reflux for. 30 minutes. After the reaction

25

30

Ty shovws bands at°2, 81 ,u,'_

empera- .
ture and. subsequently dilited ‘with ‘1 1, “of

water ‘and .extracted with chloroform. -
The * chloroform: .solution: - is  washed - with

water and evaporated 10 dryness, -The residue

is: dissolved in: & mixture of 30 mi. of absolute

To this solution 2.gm. of Guratd—reagem
mixture has been: cooled to room temperatire
it. is :poured; into 375 ml. of icy water and
adjusted to a pH -of 60—65 wvith sodfum’
‘carbonate.

with_water -and -evaporated- to dryness,. On

-The. .solution: is extracted with
chioroform, ¢he chloroform. extracts are washed:

dropbydropasoluﬂonof30gm ofoestra— '
diol-3-methyl-ether in 145 mi. of absolute
ether.. Subs equently: the reaction mixture is -
stirred ‘at-—.10° IC, for.40 hours, after which - .
50 ml. of absolute ethanol are: added:, Then -
the .methylamme is distilled Qﬁ at low | ssure o

65

and: the remammg solution iy further tres
in ng manner as describ
The ~A%178-k

; QC, Hz0) obtamedatflm'
graphm purification has a' melting poirit:
—90° C..and of '95—100° C, after repeated
égstalhsatmn from_;-pemoleum ether. - Yield -
The mmH : ')sha;lwgsébandsoz an:22,89
. ~groyy 12.4
14851 (ASdouble bond),
. [The.. benzoate - of . the: Ad- 17B-Jhydroxy—19-
nor-ansdrostene was prepared by the action of -
benzoylchlonde cin - pyridige-
meltmg t

75

_ "strong
absorpuon of the ‘benzogy'loxy group at 58 p..
d'l;h;:acemteofthe 178-hydroxy-~19-

crystallisation: of the-residue from aoe'tone-ether . pounds

IEXAMPLEIV

added to 435 mi, of dry ‘ethylamine which is
cooled in ice, After the solution turns blue 9-

gm. of -17«-ethyloestradiol-3-ethyl - ether- dis- -

solved- in 900 mL ofd.rye'therareadded The
reaction’ mixture is then treated as descnbed
in-Example-1. The crude product.is distri-

about. 50°. C. are- o'bwned The IR
(OIH- oup)

as  described in

' -Exmple m The Ifl'a-ethyIUI7B hydroxy-19-
-nor-androsl:ane shows. nio charactensnc absorp
tionz in- IR-light: ‘above. 1.1 B

'meﬂ:ylamme 'winch is
gm. of lithiumy cut to

~sml pieces are added. ‘T the solution which
"ds. blue ‘in colour after 10—20 minutes iz added -

- - 73?121" C.
45 gm -of lithium cut-to small pleces are . 5.83 p, 14.1 p, 145'8._1u (benzoxy group
dou_b,le

 in75 mi; of glacial wi

. due A _
. point 113--115°-C, is obtained ;

and 6.00 5

175 gm. of the: com'ound dmnbed i are obtai
Example I are ob'_ ined. _

The - IR-spectrum shows :bands'ﬁa:t 100
absorption, due' o isolated i5 '
bserved.: T

0 - ’
Startmg from he 3'-'glycolether of
mhe Same compounds are. u’btamed.

.buted. between equal parts of petroleum ether - 1 AL, 'yd"' roxy
dnd 70[% ‘methano}. -Fronr the petroleum ether -
fayer -5:6 gm. of A‘-I“Ia—»ethylt—w,ﬁ-hydroxy-
19-nor-androsterie: with- 4 ‘melting point - of

sulphuric acid: solution;

- carbonate solution--and. water, and’ ther drjé :

on . sodium -sulphate. . The solutioff.ds" subse:
quently evaporated to dryness. - From: ¢
1 —0xo—19-nor—andros’tme -of

tion £rom acetone-petroleum ther Ehe TR
spectrim’ shows bands- .at. '5.75¢ (CO-groiip
1-'318 ¥ and 14.'8 ,u( 2

bondj g
lCamlync & ydrogenatmne of 'tlus compoun
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. in which the reaction is interrupted after con-

sumption of 1 mol of hydrogen, yields the 17-

. 0x0-19-nor-androstane, with a melting point

of 120—122° C,

~--‘The IR-spectrum shows a band at 5.76 u

(CO-group) and no characteristic absorption
above 11 p.
- Examrre VII -

-In an analogous manner 1o that described
in Example 1 oestriol-3-methyl ether is con-
verted into the A*-16«: 178-dihydroxy-19-nor-
androstene. Yield 64/%. Catalytic hydrogena-
don of this compound yields 16«:178-
dihydroxy-19-nor-androstane.

Examrre IX :

According 1o the process of Example I and

starting from 1 gm. of A¥=0% 1.methyl-3~

ethoxy-17-hydroxy-oestratriene, A*-1-methyl-

17-hydrozy-19-nor-androstene is obtained,
which shows in the IR-spectrum

teristic band of the A*-double bond.

Oxidation of this compound in the manner -

as described in Example VII yields 1-methyl-
17-ox0-19-nor-androstene.

ExampLe X :

In an analogous manner to that described:
in Example II 1 gm. of the 1-methyl-17-
hydroxy - 19 - nor - androstene  prepared in
Example IX is reduced to J-methyl-17-
hydroxy-19-nor-androstane. Ogxidation .of this
compound in the manner as described in
Example VIT yields 1-methyl-17-0x0-19-nor-
androstane.

WHAT WE CLAIM IS:—
1. Process for the preparation of new
biologically active 19-nor-steroid compounds,

. characterised in that a steroid compound with

45

' 50

35

an aromatic ring 4 which in 3-position has
an etherified hydroxyl group, in 17-position
either a free or functionally converted. hydroxyl
group and a hydrogen atom or a free or func-
tionally converted hydroxyl group and a lower
aliphatic hydrocarbon radical, and which may
in addition contain in the steroid nucleus one
or more double bonds, free or functionally
converted hydroxyl groups and oxo groups,
lower alkyl groups and halogen atoms, is
allowed to react with an alkali metal in a
lower aliphatic primary amine, as & result of
which a A4%-19-nor-androstene compound is
formed which is not oxygenated in 3-position

_ after which, if desired, the double bond or

bonds present is/are reduced and/or ome or
more of the free or functionally converted
secondary hydroxyl groups present are oxi-
dized, or hydrolyzed and oxidized to an oxo

group.
2. Process according to claim 1, charac-
terised in that lithium is applied as alkali
metal. .
3. Process according to one of the claims
1 and 2, characterised in that ethylamine is

the charac--

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

claims 1—3, characterised in that the reaction

is carried out at the boiling point of the amine.

5. Process according to one or more of the
claims 1—4, characterised in that as starting
product is applied a compound of the struc-
tural formula: - R AT

Cieged o

.cX
R; R
in which

Ry represents an alkoxy, aryloxy or aralkbxy
groupy T L

X hydrogen or a lower aliphatic hydro-
carbon radical; o

‘R a hydroxyl group or an acyloxy group .- -

having 1 to 10 carbon atoms. .

6. [Process according 1o any of the preced-
ing claims, characterised in that the A*-19-
nor-androstene compounds are isolated by dis-
tributing the crude reaction mixture, obtained
after the treatment of the starting product with

an alkali meta] in & primary amine, between -

aqueous methanol and petroleum ether, subse-
quently separating the petroleum ether la

yer .
and separating therefrom the A%19-nor- o

steroid.

7. .Process according to claim 6, charac-
terised i that the reaction mixture is distri-
buted between: methanol, water, and petroleum:
ether in a volume ratio of 7:3:10.

8. 19-nor-androstane compounds with a

- saturated or unsaturated bond between the C-

atoms 4 and 5, which are not oxygenated in
3-position, having in 17-position either a
hydrogen atom and a free or functionally con-
verted hydroxyl group or a lower aliphatic
hydrocarbon radical and a free or functionally
converted hydroxyl group, or a free or func-
tionally 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,

9. The compounds of the structural
formula: ’
X
cced
in which

X represents hydrogen or a lower aliphatic
l‘llqydrocardlion radicglg; i

a hydroxyl group or an acyloxy gro
having 1 to 10 carbon atoms or ’gand '
together represent a free or functionally
converted -oxo .
10. The compounds of the structural

formula:

80
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115
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" in which the reaction is mterrupted after con-
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sumption of ‘1 mol of hydrogen, yields the 17-
0%0-19-nor-androstane, rwathe a melnng ponnt
of 120—122° C, .-

The. TR-spectrum s*hovws a band at 5.:76 "

. (ICO-group) and a0 oharactemsnc absorption

above:11 p.. .
EXAMPI.E VIH

_- I ap analogous manner to that described
in. Example T oestriol-3-methy! ether is con-
verted into the A*<16a; 178-dihydroxy-19-nor-
androstene. Yield 64/%. Catalytic hydrogena-
tion of this compound:. yields 16a: 17,3-
dnhydroxy—l9-nor—androsnane S

Acoon-d‘xng gfm’ PLE EX E: ' nd
P e process of Example I a

starting from' 1 gm. of A1:*:31%.1.methyl-3-
ethoxy-17-hydroxy-oestratriene, A‘-'l-methyll-
17-hydroxy-19-nor-androstene  is obtained,

which shows in; the IR-spectrum the charac--

teristic band of ‘the iA‘-doublé’ bond:

Ogxidation of this compound in the manner -
as described in Example VIT yields 1-methyl-

il 7-0xo-19—nor—androstene

[EXAMPLE X '

In an analogous manner to that described:
in Example Il 1 gm. of the 1l-methyl-17-
-hydmoxy-r19-nor-andmstene prepared in
Example IX is reduced to :1-methyl-17-
hydroxy-19-nor-androstane. -Oxidation of this
compound in the -manner as described in
Example VII y1e1ds 1-methyl-17-0x0-19-nor-
androstane.

WHAT WE CLAIM s (—

1. Process for the preparation of new
blologmally active 19-nor-steroid compounds,
characterised: in that g steroid compound with
an aromatic ting 4 which in 3-position has
an etherified hydroxyl group, in 17-position
-gither a free or functionally converted hydroxyl
group and a hydrogen atom or a free or func-
tionally converted hydroxyl group and a lower
aliphatic hydrocarbon radical, and which may
in addition contain in the steroid nucleus one
or more double bonds, free or functionally

- = converted hydroxyl groups and oxo groups,

I

55

__lower alkyl groups and halogen atoms, is

’allowedtoreactmthanaﬂmhmomlma
lower aliphatic primary amine, as a result of

- swhich a - A*19-nor-androstene compound is

‘ormed which is not oxygenated in 3-position:
after which, if desired, the double bond or
Jbonds present is/are reduced and/or one or

- ’\.more ‘of -the free or functionally converted

secondary -hydfoxyl groups present are oxi-
?hzed A{ hydrolyzed and oxidized to an ox0

. lProcess accondmg 10 clmm 1, chamac-

T ~terised i that lithium is applied as alkli
6 .

metal.

3. Process aooord:ng :to one of the claims -

1 and 2, characterised m that ethy'lamme is

apphed as pnmary amine.

4. Process according to one or more of the
claims 1—3, characterised in that the reaction
is carried out at the boiling point of the amine.

5. Process according to one or more of the
claims 1—4, characterised in that as starting
product is applied a compound of the struc-
tural formula: o

X

" in which

Ry represents an alkoxy, aryloxy or aralkoxy
group
" X hydrogen or a lower aliphatic hydro-
ﬁarbog yrgdml
a hydroxyl group or an acylo _group

having 1 to 10 carbon atoms. .

6. (Process according to _any of the preced-
ing claims, characterised in that the A%:19-
nor-androstene compounds are isolated by dis-
tributing the crude reaction mixture, obtained
after the treatment of the starting pmduct with
an alkali metal in a primary amine, between
aqueous methanol and petroleum ether, subse-
quently separating the petroleumr ether layer
and separating therefrom the A“~19-nor-
steroid,

7. [Process according to claun 6, charac-
terised in that the reaction mixture is distri-
buted between methanol, water, and petroleum:
cther in a volume ratio of 7:3:10.

8. 19-nor-androstane compounds with &
saturated or unsaturated bond between the C-
atoms 4 and 5, which are not oxygenated in
3-position, havmg in 17-position either a
hydrogen atom and a free or functionally con-
verted hydroxyl group or a lower aliphatic
hydrocarbon radical and a free or functionally
converted hydroxyl group, or a free or func-
tionally converted oxo group and which may
in addition have a lower alkyl group in -1-
position andi/or a free or functionaily con-
verted hydroxyl or oxo group in 16-position.

9. The ocompounds of the structural
formula: . :
: X
Oi?j R
i which

- X represents hydrogen or a lower ah tic
hydrocarbon radical; phe
R a hydroxyl group or an acyloxy group
. having 1 to 10 carbon atoms or X and R
together mepresent a cfree or functionally
converted: -0x0
10. The compounds of the structurat
formula: .

70

75
80

85

95
100

105

110

115



R 81'1,961- :

10

RS

X represents hydrogen or a luwer ahphauc -
radicat;

h
R & hydrozyl |

having 1 t0 10 cz -atoms or X and R

ttogether represmt - frec or functionally

converted - 0x0 gr

or- an acyloxy group :

19. 17-oxo-19-nor-andm§mne‘.. : R
- 205+ 173-!hydmxy—17a—meﬂ1y1—19-nor—andm—__

smne. .
21 17,8-41ydroxy 17a-ethyi-‘19-now-andro-'i

R
and! estm the;reof e

.. A‘-l7—hydroxy l9-nor-andmstene and: “'-

“esters thereof.

12.. A‘-l7-oxo—19-nop-androstene.

and:rostme and wtem mereof
14. A‘-l?B—Ihydmxy
androstene and esters

and esters

_ 16. A‘-l-methyhl?—hydroxy—19—nor-andro-:
-_;_'steneandestersthereof R ] '

tm;:o-fethsrl 1- nor-;
15, At-16: 17-dihydroxy- 19-nor-amdrostene: EEEE

hy
esters thereof, - i X
25. Methods of prod’ucmg 19—nor-ster01d

-"compounds ‘substantidlly - asherem described 35 .
'.andlllustta'tedandmch"___ :

whenever_ '

$0 produced

onS a.Ptl
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17 A 1-methy1*-1.‘7-oxo—19-mor'_ : zj._i'z'b.:_'. ot
".'esm thereof, SR




