1,103, 985 5 wat er and
extracted with three 150 ml portions of chloroform and 100 m of

nmet hyl ene chl oride. The conbi ned organic extracts were washed with water,
I-N hydrochlToric acid and again with water, then dried over

anhydr ous sodi um sul phate and evaporated in vacuo. The crystalline
resi due was recrystallized fromether, giving

el ting poim o PATRAGG SEHAEIGATBN = e e (o051 n
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COMPLETE SPECIFICATION
Novel Des-A-Steroids

We, F. HorrMann-LA RocHE & Co., AKTIENGESELLSCHAFT, & Swiss

Company of 124—184 Grenzacherstrasse, Basle, Switzerland, do hereby declare

the invention, for which we pray that a patent may be granted to us, and the method

by which it is to be performed, to be particularly described in and by the following

5 statement; — 5

The present invention is concerned with novel des-A-steroids.
The novel des-A-steroids provided by the present invention are compounds of

the general formula

(1)

10 wherein X represents a hydrogen or halogen atom or a lower-alkyl, lower-alkylthio 10
or lower-alkanoylthio group in the 6~ or 7-position, LO represents a hydroxy or
esterified hydroxy group and D represents a grouping of the formula

R R g /ll..._.._R5 A I
s \.MR50 or - / rwg50

I _

?\l {Ia) (1b) (Ie)
i

in which R represents a hydroxy or esterified hydroxy group, R? represents a hydrogen

15 atom or a lower-alkyl group or R!' together with R? represents an oxo, lower- 15
alkylenedioxy or 178-hydroxy-17a-(lower alkanoic acid) lactone group, R® represents
a hydrogen atom or a lower-alkyl, hydroxy or esterified hydroxy group, R* re-
le'\[l presents a hydrogen or halogen atom or a lower-add, hydroxy or esterified hydroxy
group, R® represents a hydrogen or halogen atom, OR® represents a hydroxy or

20 esterified hydroxy group and R*® represents a hydrogen or fluorine atom or a lower- 20

alkyl, hydroxy or esterified hydroxy group.

The novel des-A-steroids provided by the invention are valuable intermediates
for the manufacture of 98,10a-steroids of the androstane and pregnane series; for
example, via the des-A-A°-steroids which form part of the subject matter of our

25 copending Application for Letters Patent no: 36705/67 (now serial no: 1103987). 25

[Price 45.6d.)



the resulting solution extracted 10 tines wth 50 ml portions of 2-N

aqueous 15 sodi um carbonate. The carbonate extract was then acidified
with ice-cold con- 15 centrated hydrochloric acid. The
preci pitated product—was separatedby—fittration and-crystal+t+zed -

to give 11[err], 20[err]-di acet oxy-5-0xo0- 3, 5- seco- A- nor pregnan- 3-0i ¢ aci d.
A nethanolic solution of 5 g of

11[err], 20[ err]-di acet oxy- 5- oxo- 3, 5- seco- A- nor pr egnan- 3-o0ic acid
was treated with 025 nol equival ents of sodilun,esar bonate and evapofated 20

to dryness in vacua. 5 of assrum acefate were added to The.restL.due
whi ch was 20 ot R it P S iy b P g
subl i rat e was chr onat ogr aphed on a silica gel colum to give
11[err],20[err]-diacetoxy-lO[err]-desA—pmqg m- 5- one.

EXAMPLE 3 11[err]-FornyIoxy-aqg$¥5ta-l,4-diene-3,17-dione was
prepared by dissolving 11[err]- 25 /*J quJ

hydr oxy- andr ost a- 1, 4- di ene- 3, 17-di one ifn E%cess ofiformc acid and,
after 1 hour 25 at roomtenp u pouring the reaction mxture
on ice, then extracting in ether, drying the ether extract and
evaporating. The prodeteinRSand e RavO e aichBEinRYgiveh Yalid] by ozonolysis or by &&lrhean.

A sol ution of 11f er r] wittohpdrégex ype@rids, o®t@rtibg 4thel i resnlging3 , S10ke-dll-yderxy-B, Fretdayd ene

chl oride 30 and ROFG0staR(os tPEreRAninEric @i 3ilk-dagtongt of they generpl formyl j | ¢
becanme blue. After evaporation to 300 , dryness the residue was
di ssolved in glacial acetic acid contgfﬂﬁng\@xper cent by vol une of

30 per cent hydrogen peroxi de and the\fok &Lgd’allo%ed)to stand at room
N 111

oﬁl'\}{
X

into an alkali-metal salt of the corresponding free acid, pyrolysing said alkali-metal
salt and, if desired, esterifying the resulting 11-hydroxy-desA-androstan(or pregnan)-
10 5-one so as to form an esterified hydroxy group in the 11-position.

The oxidation of an 11-hydroxy-androst(or pregn)-4-en-3-one of formula II
and conversion of the resulting 5-oxo-11-hydroxy-3,5-seco-A-norandrostan(or preg-
nan)-3-oic acid 3,11-lactone into an alkali-metal salt of the corresponding keto-acid
can be carried out by the methods described in the specification of our copending
Application for Letters Patent no: 36700/67 (now serial no: 1103574) where said
lactones and salts are claimed per se.

The pyrolysis, which can be carried out without isolation of the salt from the
mixture in which it is obtained, yields a mixture of an 11-hydroxy-10a-desA-
androstan-5-one and an 11-hydroxy-108-desA-androstan-5-one or a mixture of an
20 11-hydroxy-10«-desA-pregnan-5S-one and an 11-hydroxy-108-desA-pregnan-5-one.

The 10a-pyrolysis products can be represented by the formula

[
N

- i,.an (1-1)

(wherein X and D have the significance given earlier) and the 108 pyrolysis pro-
ducts can be represented by the formula

) (I-i1)

25 A

(wherein X and D have the significance given earlier).

The pyrolysis can be carried out at atmospheric pressure or in a vacuum, but
it is preferably carried out in a vacuum, at a temperature from about 200°C to
350°C in the presence of a proton acceptor; for example, an alkali-metal or alkaline-

30 earth-metal salt of a weak organic acid such as, for example, potassium acetate,
sodium_ acetate, sodium phenyl-acetate or sodium bicarbonate. Especially preferred
is a vacuum of from about 0.001 to 0.5 mm of mercury. It is advantageous to
conduct the pyrolysis under alkaline conditions; that is, at a pH of greater than 7.
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tenperature for 2 days. The reaction m xture was concentrated to dryness

and t he resi due dissolved in ether. The ether solution was then
~extracted with aqueous 2-N 35 sodi um car bonate sol uti on and the
carbonate extracts were acidified wwth ice-cold 35 conceéntrat ed

hydrochl oric acid. The precipitate containing 11[err]-fornyl oxy-10%

car boxy- desA- andr ost ane-5, 17-di one was separated by filtration, dried,

di ssolveq in et her nlg fter addition of aqueous 2-N sodi um
‘hydroxide boiled far 1 hour? 3F?‘F reacti Q[l__\m_)g_t_u]:_é_mas concentr at ed
10 a 'smal Thevibkpymlysin ppoaits of addauleli i therdindkdrdcat®e converte@titer . The et her

.soluti dw mdm}qe@ﬁwymmlv\/améms QﬂrfprevdlaMr heagitbyid xeolll‘sxs sodi um 40

" 'sul Pnhatog;%‘& "QFg‘ isj prodp ‘I{I‘%ah THeser@mblaue was crystallized

%.i Agels

n; 1or le ir 4s, sui le to use a

containing e t;0 91 &E&xﬁtiﬂ rg% c ft such as an alkanol 5

11[err]confamt ﬁoomelﬂﬁ{ncbe%oarui«nﬁsuanemﬁplajso @ Nhoxid18n an product thus

obt ai n@éa‘g’éeg ugion @Etwil@-nlelh?m&[ @rar ‘r@ha olewhl}wn)— +93[err] (in dioxan).

By hyd ]él'%fm’.‘lg t%jf ° Eﬂ( %nﬁgﬁ g tierpaoiog 17- di one in 2%
Eg stenﬁgd &{gggre ohealgzsil 1txgﬂyq|:cﬁlgc)%§ltv a¥ cta1 Ea @Hﬁicaﬁtb ' ”edlo

11[ err e-ad‘niyﬁiwbh(yn erd&ﬁa@n\&mdﬂ'\aﬁ\teahbﬁcof By4buctive derivativeSs shéaméli one whi ch nel t ed

at 154 ‘\EreF le, (=g +29811<E1|d1-') or alnnmhﬂdom ior to the estenﬁcatlon, It will be

appr ec

t“ H’éﬁ‘fo‘ﬂ “mre referred
tgin tesé:{nsedsm&kf g&q? InOie A ?:sggf oazrﬁdmx “ﬁ% 9}% ri?ﬁﬂof;? %rr] -gregnane series

unl essacid, organic ca'blﬁﬂicf dcid@kdcy ak Iﬁhx@cﬂﬁrﬂﬁk B-@arbdaglicCAaidt d’nal'o)‘gam5 It will

be apppfuRbprig 63%’ ﬁg'ﬁ; Phéhef dsitteny Iaaetogmpéﬂphonmt mds @I@smily ption and ac- 50
T

Conpangéxg ﬁ% n %n; 1@ acxp!sgge 1al é—% %]t -si omc ac1db%'[ err] or CH[ err]

g£00UpS Jow! ylsulphonyloxy Eg §ro 51%3, Ifér hyﬂr ogen at ons;

such veble eneaified hpindxy gamp rig the 11-positionS Mt lttlﬁ) dhs[’id:l Cbaie&:t hydr ogen at ons when

N

config A1a3dr‘éﬁan(§ﬁ g 0e @yrokyyi prodiush with an agent fmmingit er mi nat ed sol i d or
br OkenfoLégﬁgest’ég{ﬁﬂa‘éﬁ’C&’b SO, A5 R B dentee B
“u/\l
) (1-ii4)
< \/.\I)” 2
«‘\ag

wherein X and D have the 51gn1ﬁcance given earlier and LO? represents an esterified
hydroxy group.
The compounds of formula I—iii can also be produced from compounds of the

formula
Lél /\I“D

30 /"\/ % ) 30
K/\x

wherein X, D and LO" have the significance given earlier. The compounds of
formula IV can be produced from the corresponding 11- hydroxy compounds by
esterification as described earlier in connection with the preparation of compounds
of formula I-—iii from the pyrolysis products of formula I—i and I—ii. The

35 compounds of formula I—iii can be produced from the compounds of formula IV 35
by oxidative ring-opening of the A-ring of a compound of formula IV followed by
elimination of the residue of the A-ring. The oxidative ring-opening can be carried
out by ozonolysis as described in the specification of our copending Application
for Letters Patent no: 36700/67 (now serial no: 1103574) for the ozonolysis of

40 an 1l-hydroxy-androst(or pregn)-4-en-3-one of formula II to a 3,11-lactone of 40
formula III. However, the ozonolysis of a compound of formula IV yields a
compound of the formula

1ol
°MI/\1
How 51/‘\}/ -
O/ \1.,/
st

D



55 [err]-configuration and those shown as broken |ines denote

[err]-configuration. The dots 55 representi ng angul ar net hyl
groups are enlarged solely for reasons of clarity. 6
1, 103, 985 VHAT WE CLAIM TS - 1.
Conmpounds of the general fornula [err]
) 4 _ 1,103,985 ‘
4 .:\\\_ " wherein X,D and LO* have the significance given earlier. A compound of formula V Y
! D_.S’P : can then be converted into a compound of formula I—iii by removal of the residue
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of the A-ring (i.e. decarboxylation). This can be effected by heating the compound
of formula V in an acidic or basic medium. It is preferred to heat to the reflux
temperature of the medium which is preferably an inert organic solvent such as an
alkanol containing not more than 6 carbon atoms (e.g. ethanol), dioxan or ether.
The decarboxylation mainly yields an 10« compound of formula I—iii, but a minor
amount of the corresponding 108-isomer, is also obtained.

It will be appreciated that the term™lower alkylhis used in this description and
in the claims appended hereto to mean both straight-chain and branched-chain alkyl
groups containing not more than 6 carbon atoms (e.g. methyl, ethyl, propyl and
isopropyl). Similarly, the term ‘lower alkanoyl’ is used to mean alkanoyl groups
containing not more than 6 carbon atoms (e.g. acetyl). The term ‘halogen’ means
chlorine, bromine, iodine and fluorine. The expression ‘178-hydroxy-17e-(lower
alk;moic acid) lactone’ refers to a configuration at the C-17 carbon atom illustrated
as follows: —

VAN
0 W
N\
19~

wherein W is a lower-alkylene group such as ethylene or propylene. The term
‘lower alkylene’ means an alkylene group containing not more than 6 carbon atoms.
With regard to X, the preferred desA-steroids provided by the invention are those
in which it represents a hydrogen atom or a lower-alkyl group in the 6- or 7-
position or a halogen atom -in the 7-position.

The esterified hydroxy groups referred to earlier can be derived from any
available acid that can subsequently be hydrolysed to regenerat¢ the hydroxy group.
Examples of acids which are useful for this purpose are alkanoic acids containing
not more than 6 carbon atoms (e.g. acetic acid), caproic acid, benzoic acid, phosphoric
acid and alkane dicarboxylic acids containing not more than 6 carbon atoms (e.g.
succinic acid).

The following Examples illustrate the manner in which the novel des-A-steroids
provided by the invention can be prepared: —

ExXAMPLE 1

A solution of 6.4 g of 1le-hydroxy-progesterone in 100 ml of ethyl acetate and
50 ml of methylene chloride was treated with ozone at —70°C until the solution
became blue in colour. Oxygen was then passed through and the solution evaporated
in vacuo at room temperature. The so-obtained syrupy residue was dissolved in
100 ml of glacial acetic acid and, after the addition of 5 ml of 30 per cent hydrogen
peroxide, left for 24 hours at 2°C (in an ice-box). The solution was then evaporated
in vacuo and the residue triturated with ether, yielding crystals. Recrystallization
from acetone yielded 11e-hydroxy-3,5-seco-A-norpregnane-5,20-dione-3-oic acid, 3,11-
lactone of melting point 253°—256°C. [e]»* = +193.3° (c=1 in chloroform).

A methanolic solution of 7.5 g of 1le-hydroxy-3,5-seco-A-norpregnane-5,20-
dione-3-oic acid 3,11-lactone was treated with one equivalent of 10-N sodium
hydroxide solution and then evaporated to dryness. 26 g of sodium phenylacetate
were added to the so-obtained sodium salt and the mixture was pyrolysed at 295°C
in in wacuo for 2 hours. The crude sublimate was chromatographed on a silica-gel
column and eluted with 10 per cent ethyl acetate in benzene. The amorphous
solid 1la-hydroxy-10a-desA-pregnane-5,20-dione was first eluted from the column;
Infrared spectrum in chloroform: 3620 and 36006 (—OH), 1706 cm™ (carbonyl
group). Nuclear magnetic resonance spectrum in deuterochloroform: a doublet for
102-CH, at 73.5 and 80.5 cycles per second downfield from tetramethyl-silane at
60 megacycles per second. Further elution of the column with 10 per cent ethyl
acetate in benzene yielded crystalline 11a-hydroxy-108-desA-pregnane-5,20-dione
which was recrystallised from (methylene chloride)/(petroleum ether) and had a
melting point of 150°—152°C; [«]»* = +84.0° (c=0.5 in absolute ethanol).

100 mg of 1la-hydroxy-108-desA-pregnane-5,20-dione were added to a solution
of 100 mg of methanesulphonyl chloride in 0.7 ml of pyridine. The mixture was
allowed to stand overnight at 2°C in a refrigerator, then diluted with 100 ml of
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wherein X represents a hydrogen or hal ogen atom or a | ower-al kyl,

| oner - al kyl thio 5 or | ower-al kanoylthio group in the 6- or
7-position, LO represents a hydroxy or . 5 ___ esterified
hydroxy group and D represents a groupi ng of the formla

[err] in which Rerr] represents a hydroxy or esterified

hydr oxy group, R2 represents a hydr ogen atomor a

| ower -al kyl group or Rlerr] together with R err] represents an oxo,

10 | over - al kyl enedi oxy orLW3P#rr] - hydroxy-17[err]-(l owet al kanoi ¢ aci d)
_ | act Onew&& cﬁ"ervxth three 150 mil‘ ortions of chloroform and’ 8" 91? ts a hydrogen atom
.or a | oyehyied IextbridelYHd Goabired ofpBhi€ kktfabi® T2y SR i Qi@ 1l err] represents a

hydr ogehydorchlirél igemd agamwittowater, themeriedadvirydnhydnopsl salicyn mtphast erified

up, raed gy ¢ wydn vor raritaizen fram oibe g£rr] represents a
hy roxyggrzp'g’%;gg?d“ pregnaneéééi‘g{’] ﬁ‘so‘fj?‘éf}dﬁg f'oﬁbl"%{;nd’ err]greprésents a

hydrogen or uor e at om or al kyl , hydrgz‘.y or

esterified hydroxy group.
ExAMPLE 2

A solution of 6 g of 11e,208-diacetoxy-pregn-4-en-3-one in 100 ml of methylene AR Y
chloride and 50 ml of ethyl acetate was ozonized at —70°C. After methylene I o4& )
10 chloride had been removed by distillation in vacuo, the residual solution was diluted 16, Y
to 100 ml with ethyl acetate. 5 ml of 30 per cent hydrogen peroxide was added g
to this and the mixture was left overnight at room temperature. The reaction mixture
was concentrated to dryness in wacuo, the residue taken up in 1 litre of ether, and
the resulting solution extracted 10 times with 50 ml portions of 2-N aqueous
15 sodium carbonate. The carbenaee extract was then acidified with ice-cold con-
centrated hydrochloric acid. The precipitated product was separated by filtration
and crystallized to give 11¢,208-diacetoxy-5-oxo0-3,5-seco-A-norpregnan-3-oic acid.
A methenelic solution of 5 g of 11e,2083-diacetoxy-5-oxo-3,5-seco-A-norpregnan-
3-oic acid was treated with 0.5 mol equivalents of sodium carbonate and evaporated
20 to dryness in vacuo. 5 g of potassium acetate were added to the residue which was 20
then pyrolysed at 295°C and 0.02 mm. The sublimate was chromatographed on a
silica gel column to give 1le,2083-diacetoxy-1083-desA-pregnan-5-one. e,

15

3] \0'\41)\15\3\)4

EXAMPLE 3 \e& L
£ F

118-Formyloxy-androsta-1,4-diene-3,17-dione was prepared by dissolving 118-
3 hydroxy-androsta-1,4-diene-3,17-dione in an excess of formic acid and, after 1 hour 25
at room temperature, pouring the reaction mixture on ice, then extracting in ether,
drying the ether extract and evaporating. The product was then obtained by crystal-
Hzation, %
A solution of 118-formyloxy-androsta-1,4-diene-3,17-dione in methylene chloride -10
30 and ethyl acetate was ozonized at ~-Z0° until it became blue. After evaporation to 30
dryness the residue was dissolved in glacial acetic acid containing 5 per cent by
volume of 30 per cent hydrogen peroxide and the solution allowed to stand at room
temperature for 2 days. The reaction mixture was concentrated to dryness and the
residue dissolved in ether. The ether solution was then extracted with aqueous 2-N
35 sodium carbonate solution and the carbonate extracts were acidified with ice-cold 33
concentrated hydrochloric acid. The precipitate containing 118-formyloxy-10Z-
carboxy-desA-androstane-5,17-dione was separated by filtration, dried, dissolved in
ether and, after addition of aqueous 2-N sodium hydroxide, boiled for 1 hour. The
reaction mixture was concentrated to a small volume in wacuo and diluted with
40 ether. The ether solution was washed with water, dried over anhydrous sodium 40
sulphate and concentrated to dryness in wacuo. The residue was crystallized from
ether/(petroleum ether) to give 118-formyloxy-10¢-desA-androstane-5,17-dione. The
product thus obtained melted at 117°--117.5°C: [«]»* = +93° (in dioxan).
By hydrolysis of 118-formyloxy-10¢-desA-androstane-5,17-dione in 2%, meth-
45 anolic potassium hydroxide there was obtained 118-hydroxy-10{-desA-androstane- 45
5,17-dione which melted at 154°C; [«],*® = +96° (in dioxan).
It will be appreciated that when compounds of the pregnane series are referred
to in this specification these compounds are of the 17B-pregnane series unless
specifically indicated to the contrary.
50 It will be appreciated that in the formulae given in this description and ac- 50
companying claims the dots denote carbon atoms or CH, CH, or CH; groups, the
residual valencies being satisfied by hydrogen atoms; such valencies only being
shown to indicate hydrogen atoms when configuration is of significance, and then
as unterminated solid or broken lines. Valencies shown as solid lines denote
55 SB-configuration and those shown as broken lines denote «-configuration. The dots 55
representing angular methyl groups are enlarged solely for reasons of clarity.



2. Conpounds as set forth in claim1, wherein the nethyl group in the 10-
position has the [err]-configuration. 3

11[err]-Hydroxy-10[ err] -desA-pregnan-5, 20- di one. 4.

11[ err] - Hydroxy- 10[ err] - desA- prepnan-5, 20-di one which is esterified with a
sul phoni c 20 acid. 2 5.

11[ err]-Hydroxy-10[ err] - desA- pregnan-5, 20- di one net hanesul phonat e.
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(1)

wherein X represents a hydrogen or halogen atom or a lower-alkyl, lower-alkylthio
5 or lower-alkanoylthio group in the 6- or 7-position, LO represents a hydroxy or 5
esterified hydroxy group and D represents a grouping of the formula

g2 & i [

>_<1MR3° oxr

A% ) (za) (o) e

4
(
A -
\\~L¥'-'/l in which R represents a hydroxy or esterified hydroxy group, R2? represents a
hydrogen atom or a lower-alkyl group or R* together with R? represents an oxo,
10 lower-alkylenedioxy or 178-hydroxy-17o-(lower alkanoic acid) lactone group, R® 10
represents a hydrogen atom or a lower-alkyl, hydroxy or esterified hydroxy group,
l\\(ddo xy R* represents a hydrogen or halogen atom or a lower-alkyl, hydroxy or esterified LN
group, R® represents a hydrogen or halogen atom, OR® represents a hydroxy or
esterified hydroxy group and R3® represents a hydrogen or fluorine atom or a lower-
15 alkyl, hydroxy or esterified hydroxy group. 15
2. Compounds as set forth in claim 1, wherein the methyl group in the 10-
position has the (-configuration.
3. 1lae-Hydroxy-108-desA-pregnan-5,20-dione.
2 4, 11e-Hydroxy-103-desA-pregnan-5,20-dione which is esterified with a sulphonic
acid. 20
5. 1le-Hydroxy-108-desA-pregnan-5,20-dione methanesulphonate.
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