The separation of the hydrogenation products into the 9a,10a-fractions and

t he 9[err],,10a-fractions can be effected by conventional neans;

for exarml e, by LL\[QTal Liza- _ tion and/or by chronat ography (e g. on
al Uffi na “or silica gel ). - A doubl e bond can be introduced into
the 4, 5- position of the hydrogenatlon 5 products of formula IV by
dehydr ation. Thi s y| el ds a.9a,10a- or 9[err], 10a-steroid of -t he
forml a - Jerr] wherein X, Y and D
have the signifjcance giv dration of the

st eroi ds of forhula |V car&wg‘ e@gl?‘mmm or _under
acidic cargkytic gaty ti on NORRAWINGS. Thus,.it can be ef fbﬁﬁBb816 her
10 - i Das i /2 Rt or | uti A of, S abl e base
in an or ml c A , @ %o 09 Aé:pllcagon a ?Tgl "é Con&!e@(?gglr:ﬁlan 94 :%4?

al kal i ne-g&rt} i (o 6‘{(9 &wer - al koxi de : I n a I ower al kanol
(far exa e D oxApﬂla:amn miadxt 1in Swizérland (N8.0dé32)on dlohé) N P3e in
et hanol ) . @spid / T CChmpfi bl iRl Mordh 0. Abdge | ne-ear th- i tal

| ower- 1 \ ) i di

alo l, As an acidic solution there can
é%nsgm? E98 e acid

e-sul phonic acid in toluene or
a carboxy c

kan CIE such as acetic acid).
When t he 46%'04&1' 469 AEOAGHR) ¢ ons,
st er oi ds Mﬂa%%l@/%nt aining a 7-hal o substituent (eg.- chlofine) are
converted . into the cor i gpE@rrdaTioNat ur at ed steroids. Thus,

for exanple 9[err], 10a- pregna- Z&M&Wgﬁyﬁlﬁ%m 3 20- (jl one i s obtained from

be ‘used, or e

a 5-hydroxy- 7- chl or o- 9[err], 10a di one.

A doubl e bond can;. B@e, mnmmu rgmsllscha%rﬂ §W158t fogenat i on
products of fornif= %ﬁ%ﬂ}% W?l“ g tion.
This sel ective m be perfo foq,% el iCarld 10% 8 éhtp.r_.ocedures
whi ch are kfown f OrThe pees momé&té 50I$0a-mem§1 araidsoh Mo&nmtaldggllthﬁt i veds
into the correspe‘ﬁ op s eopesknsd rfoPrecesyrier - A ’0"’%“ enone
derivatives; forlggé ﬂﬁﬂ?ﬂ%ﬂ%ﬁ'ﬁﬁ“‘&f“’f‘%é”%‘?’&f B‘H‘ér?%?ﬂdér\‘“ﬁilé‘lj s of
formul a Wigtual Srerdtiflpdaddds Qro0,148-Her&dLiediRA QodBRRARA| Htd?Gd EoripBunii €T T

organic soll®ent spo(sessind]thasnndlunk 9)10a- or 9,8,10a-mnﬁ@aameng)esemta plammaceindially 10

tenperature or i fmown, cannot
oo o e oG SR e gggﬁfﬁéﬁﬂ b ey
boiling tertiar yat?.éast one ph Zfhbchethi edaaﬁﬁhemwveaﬁmmwre with
aceti c aci dsor p'ylthl ujtrwmleohghmf Istroag n®®s1ty for long pekipds tof smwandenn mpparabrso bes

used. m%l‘“if Frions, 6“‘1:" E’f ivol ves a
g to the process provxd mven
two-step sequencg gfan tﬂ”ndpmmes d@? &%Zh,e ﬁé)n -The
hal ogenati on of sslmem'lﬂdﬁerﬁiﬂ of e Naddirostand faghadcseries and, :f desiteiemiredilcingS | NG

hal ogenat i mg agetdogblsbrodintoshek: Sepepiri @Oéﬂlesxﬂlr mnoylpﬂdmtorl de. Brom pationo35

is especially prﬁgéﬁ’f( _en_f_ l%rg}m‘ﬁf%ﬁ RS ég‘gdggﬁﬁf(;’ireat ment |

W th brom ne ure or be ow, prefe at
| ce-t enper ature or bel ow. SUI tabl y |t |s conducted in an organic
medi um for exanple, an organic acid (such as ‘acetic acid), an .
ether (such as an anhydrous ether, dioxgrfg~tetrahydro-furan) or a
chl ori nat ed organi c sol vent ,(, Ql tet hyl ene chl ori de,
chl oroform carbon tetrachl oride) vm|th
o/\i/t\.x
Y
o :

: wherem X represents a hydrogen or halogen atom ora Iower-alkyl group in the 6-- .
25 .er 7-position, Y is a hydrogen atom or a lower-alkyl group and D represents a moiety 25
_ of the formula
‘M«-’

e

[Price 4s. 6d.]



40 addi ti on of hydrogen brom de as a catal yst.

40 The subsequent dehydrohal ogenation is preferably conducted
under mld dehydro- hal ogenating conditions; for exanple, using an
al kali-netal carbonate (e.g. lithium Carbonat e).or- an al kal i - net aT*‘
hal-ide (e.g. a lithiumhalide) in an organic solvent such as a
di (| ower al kyl)-formam de, or with an organi c base such as collidine or .:-
pyri di ne. 45 The starting materials of the general fornmula | can:
be preparedg by condensing 45 1 GdesA- androst-9-en-5-one or a
desA- pregn—-g-en—-5-ene—-w—t-h—a— -s.r-r.-nyJ....ket.a.n.e of the-general
formula : [err] =CH CO- CH[ er k] ¥

VI ' wherein Y has the si gni ficance given earlier. . - 6
1, 063, 816 R1The2condensatr on is sur;alﬂ y ,effect edat below or :
above room tenperature; ot ‘exanpl e, a ‘t‘he_/f“eflux terrperature of :
the reaction nmedi um or ot ce-tenpereture '( err]C) or: bel ow

Mor eover, the condensatiofti s suitably ef f ect ed ins: or gani ¢ nmedi um
Pr ef erably the mediumis_ a | ower-al kanol (such as nethanol- or et hanol) or
anot her 5 non- ketoqr c organic solvent such as an et her- (e. g. "di oxan);
an aromati-c hydrocarbon (e g benzene,®™t ol uene, xyl ene), or an :
organic acid (such as acetl c acid). is suitable ‘to cat al'yze t he:

condensat i on,j, aBEh RO oR roh, gs M&Bydﬁié&:h as -an :
al kal i - net al Eam/vefaabﬁxlkﬂer%mi Rémgmkr%w mxdg)opp,am al kal i - net all

rimet byt Wﬁ%wﬁ g 20m %agﬁ%mgw BRG] o

10 - BtGer Iclabs! op Whefid) sta: G MibkashE: B@prisathd) S0RGkndrBstaldr Pee@nall t he

| ower - al kyl \i9Ghl)-diee3-one Podferred compound$ witirin s ksl aré those ofithe ormgla out  t he
condensation: 1, 3-dichl oro-but-2-ene, ‘1, 3-di chl oro- "~ pent-2-ene,
1- br omo- but an- 3- one,  1- brono- but an- 3- gue | ower - al kyl ene ketal, 1-brono-
but an- 3- ol , esterrfred 1- brorm butan-,Br\p'l\ et herified -1- br ono- but an- 3- ol ,

1-brono- 15 ° - ‘pentan-3-one, . Tbr\bmi/p*em an-3-one | ower-al kyl ene ket aI,
1- brono-pentan-3-ol, 15 . 5 erfified 1- br ono- pent an-3- ol , : :
etherified 1-brono- pent an--3- oI } kkyl am no- 3- but anone,

1- di al kyl am no- 3- pent anone and quat er nary ammoni um salts of "the last-tyo
conpounds. - \Wien a lower-al kyl vinyl ketone, .

1- br onp- but an- 3-one or 1-br ono- pent an- 3- one 20 is used.in the L ¢

condensation, ring. closure to ring ¥ (containing a 3-oxo.substituent) 20
of the desired 10a sterord of formula | ocecurs simultaneousty with the -

condensat,i on. ea s dfchloro but - 2- ene,

1, 3-di chl"or o- pe%& ﬁﬁ%b fﬁﬁ%mmh | ower - aIkernQ ketm
1- br ono- but an- 3-ol, 1- bronD utan 3-0l ether, esterified 1-brono- :

but an- 3-ol, 1- bronD pent an- 3-one | ower - alkylene ketal, 1-brono-pentan-3- oI

1- brono- 25 pent an- 3- ol et her or/e\sit erified 1-bromno- pentan-3-ol" is used
in the condensation, a 25 . -slijbs!egment step to generate the 3-o0xo0
substituent is required. Wen 1-rgfioybut an- . 3-ol or

1- bronp- pentan-3-ol is used inghescandensation the oxo substituent can be
generated by oxidation and, for this purpose, it is suitable to use

oxi dati on net hods whi ch afe known per se; for exanple, oxidation by
means of chrom c acid or chrom um 30 trioxide in acetic acid. Wen
esterified or etherified 1 - brod - butan- 30 - 3 --al or

esterified or etherified 1 - brono - pentan - 3 - ol is used-as the

reaction par tﬁh&&nkyﬂ&ﬁvﬁaﬁth@ﬁgﬁmcegiieeédﬂieted or etherified hydroxy group :
shoul d be Especiadlfy stygtinggmatdrials aeitihset ch Zrepreppitss hydtogen- f or m ng -

resi dued? are a?ﬁ’r"’%@ﬁﬁ%” é&ggg%ﬂﬁfﬁ‘ or 7-position “@a‘ih%ﬂ/ﬁ‘@ X st 9 155

| over - al kanoi‘c biCstifirlgCmar&tals RE Ropig 136l 9@&6«-35
hydr ol ysi s ofandmmadﬂmwcrf@mﬂp)r oduct S obt ai ned.by usi ng such

1- brono-pentan-3-ol 35 R



esters is suitably carried out by al kaline hydrolysis (e.g. using an
aqueous al kal i - net al hydr oxi de such as aqueous sodiunthydroxide).
Suitable ethers are, for exanple |ower- al kyl ethers (i.

3-net hyl:, 3-ethyl or like ethers) and these are suitably hydrolyzed by

acid hydrolysis (e.g. by using an aqueous mneral acid such as hydrochloric

acid,* 40 sul phuric acid or the like). Wien a 1-brono-butan-3-one
Iomer-alkylene ketal or a 40 - 1- br onp- pent an- 3- one | ower - al kyl ene
ketal is used in the condensati on, nildoagﬁd _hydrolysis of-§he

ket al noi et
when 1, 3- dlchloro but - 3-ene or 1, 3-dichloro-pent-3-ene is used in the

condensart’sn "~ the 3-o0xo0 substltuenn can be generated by treatnent _
with a concentrated mneral acid, 45’ \5Werably with a strong acid such
as hydrochloric acid or sulphurrc a |q/”#f will be 45 appr eci at ed

t hat when a condensati on conponent, son-butane (i.e. having a four
carbon-atom skel eton) is used, a starkm material of formula | wherein Y

i s hydrogen i s obtained. Sinflarly, when a condensation conponent
based on pentane is used, a " starting material of fornmula | wherein
Y is nethyl is obtained. 50 T tarting materials of forrmula Il can
be obtained fromthe starting material's of 50 formula | by

dehydration This dehydration can be effected in the same manner as

descri bed earlreﬂm$@ﬂgﬁhwd 4t Honof  f or mul a
IVto a %ﬁégﬁﬁﬁ’8$$$g§$3%9;a;E?imgﬁp?%mf%gﬁﬁaﬁgggr M i al s of

formula I11 can‘%e obtained fromstarting materials of 55 formula I'l by
sel ective reduction. This selective reduction is suitably effected using

55 an (al kali-nmetal)/ammni a- reduc]ron techni que. Thus, reduction
of the 10a-androsta- 4,9(11)-dj gn-B-wnes or

10a- pregna-4, 9(11) -di'en- 3- ones of fopﬁnv’ “with an (al kal i

nmet al ) / ammoni a reduci ng agent such I i um anmoni a results in seIectrve
reduction 3 of the double bdhd gkNg the carbon atons in the 3-
and 5-positions and yields a 60 #ixture of

9(11) en- 3- one- 5a, 10a-steroi ds and 9(11)-en-3-one-5[err], 10a- steroids of

60 - o formula I'll. Said m xture can be separated by conventi onal
means and t'‘he so-obt ai ned starting materials of formula Il can

t hen' be subj ect eghefed X, h%n&ﬁthﬁ}e)ﬂiels@mhuﬂi Rakdron - of the process of
t he. i nventi on. The 94,100~ andT9iR10d6RAIdS ofsdld IV nay &€ fejpeQively fommalnedb
nentroned earl i efscan be prepared, for 65 . exanple, from steroids of the

androstane-or 17[err]- pregnane series by ozonol ysis and 65
pyrol ysis of the 3-keto-androst-4-ene or 3-keto-pregn-4-ene and |ntroduCIng
into the resulting desA-androstan-5-one or\desA-pregnan 5-one a 9-doubl e

bond; for example - by a tmo,sy | seguence -of bromi nation and
dehydrobrontnatron T The ¢dtﬁ|yt|c hydrogenation of the
process provided by the i nventi on - AW ah SO 5 : result in reduction of

reduci bl e substituents present on the§§¥eﬂb|dal structure of the 5
starting materials. For exanple, reduction of keto groups in the 3-, 17-

and/ or 20- - - positions may occur. If reduction of reducible groups
is undesirable, said groups.can-. ~ . Ta pe protected prior ‘to the

hydr ogenat il8n; FHF ‘exampl e, if reduction of keto groups to - - 10
hydr oxy groups is- undesrrable t hen the keto groups can be protected by
ketalization - 10 “ras described-earlier.s Thus, 3,3;. .

17, 17- b|s(ethy1ened|oxy) -10a- andr ost a- 4, 9{' )\drene can 10. - - be

subjected to hydrogenation in-place opqu\bh

10a- andr ost a- 4,9(11) - di.ene- 3, 17-di on _ Alternatrvely, mhen t he
keto groups are not ‘protected and thgyV%meiconverted into :

hydr.oxy groups- durlng 1 he hydrogenatl s d hydr oxy groups can be
reconverted -~ . into keto groups by.-a conventional oxidation

t echni que; .for dx&fipl e, by oxidation 15 “With chromiumtrioxide: in
an organic ‘solvent- such. as gl acial acet I acrd N, N- di met hyl - - 15
formam de or acerone or by an OPPENAUER oxrdatlon '

and the 9a,10a. and 9.3,10a-steroxds of formula 'V may be respecnvely formulated tbus




The products produced by carrying out the process of this invention can be

used, for exanple, as anabolic, progestational or salt-retaining
agents or as intermedi ates for t he manuf acture of
pharmaceuti cal ly val uabl e conmpounds. = 20 '~ As used in this -

specification the term"lower" denotes that the groups prefixed 20
by this termcontain up to 7 carbon atons. The term "l ower al kyl" .
conpr ehends both strai ght and branched chain al kyl groups. The.

acetyl gr oyp may be nentioned ' 1,063.81 as an exanpl e of a | ower-al kanoyl
group. T S lover<alkanoyl OXy
groups such as acetoxy. Hal ogen corrprehends I odi ne, brom ne, 25 -
chlorine and fluorine. N

25 . The hydr ogenati on p‘h&ducts of formula IV are novel and
it will be appreciated {th JJ@y al'so formpart of this

i nvention. The preferred hydr ogeng foducts' of formul a IV

are 17a-(l ower al kyl)-5,17[err]- grhydﬁggy 9a, 10a- andr ost an- 3- ones
(especially

17a-et hyl -5a, 17[ err] - di hydr oxy- 9a, fba androstan 3-one),

5,17[ err]-dihydroxy-9a, 10a- andr o- . 30 - stan- 3-ones (especially
5a,17[err]-dihydroxy¢9a,10a-androstaﬁ#3-one) and 5-hydroxy- 30

9a, 10a- pr egnane- 3, 20-di one (especially

5a- hydr oxy- 9and Oa- pr egnane- 3, 20-di one). - = - The:starting
materials of-formulae I, |1 -and Il are govel and it will be appreci - '
ated that both they and the process fgiNtheir preparation formpart of th| s
I nventi on. The prefer \eg.dl lasting materials of fornula I are

5- hydr oxy- 10a- andost - 9( 11) - ene- 'R

hydroxy - 10a - androst - 9(11) o 3,17 - dione), 35

5,17[err] - dihydroxy - 10a - andrpst -¥9(11) - en - 3 - ones (especially -
5a,17[err] - di- : hydr'xy - 10a - androst -9(11) en - 3 -
one), 17a - (lower alkyl)- 5, 17[err]- di hydroxy - 10a -

androst - 9(11) - en - 3° ones (espéblally 17a - ethyl - 5a,17[err]-

di hydroxy - 10 - androst - 9(11) en - 3 - one) and 5 - hydroxy - 10a -
pregn - 40 In formulfd(1¥d,)IVb, Van@d Vb3, 30and Diika® WhE sigrifibgmecdinth baflier.5a - hydr.oxy
- 10a - %regn - mgs G?yum prizogenati@h involves the saturation OBthQ&ledevbée)bondrm preﬁerred

3,17-di ones (especially 5a -

starting mat eg‘ ub MJ. éhﬁtaga_ d sa'ﬁ‘H ”6‘?@“5&%‘ °d[3t .
diene - 3,17 ﬁ@ ‘i ; ydmx el or yq;(,ge,g,- 10a -
androsta - 4,atmlds)the case has the Sa-conﬁgurﬁiioﬁl’fa d:e(fﬁrﬁﬁuo@eﬁpﬂ-hycﬁdgénjn&7a - et hyl' -,
17[err] 10 hy@@xsts,whe}_@aﬂleum matgrisdy of fgrmulae I and III containing ¢|pf&n - - one)’
and 10a - pr % ol Rl ??é“ atony a3 ghe_casgmiy be fapps e IpgEtqRe g 45
starting matél| eﬁ@ bt duloh | cud et o Ul Ok s 3. 17- i o
5[err], 10a preeence of a metal an stosdr exanfple] 4 eetal Sialyat- wichoaseplatinum,

10a- andi®st - pplias °g€nﬂ“°n°ﬂnb°eff “f@a aMdr ost -
9(11) - en - i @g%ﬁ uon %{% ple aene

3, 20- di one argind )or with platinum “In
or der tggt thepﬂh@meﬁlgsr mwnqded;}n r?t“i!i \némge wgdéggmmﬁdex@ay | y under -
50 ood ¥ ag AGi¢ pr apn 3 gg;lg(arrpl are
given by way ﬁgb ble%dzgwm are pmmdﬁlggé i'o de or such ;’Zf RANEY-

EXAMPLE 1.  nickel .or RANEY-cobafk %ﬁﬂmnat&f uiftsSit & dspetigllymat eri al

To a soI ut i owmtﬂble40§ﬂ rfercxnmnlsonm of absolute
et hanol 2 m@%@(‘ﬁ&} ‘;ewy[;r ose Sih¥d. a Pol ution
of 1.15 g of 1% uoncanbeeﬂected absol ut e :

et hanol , and ﬂn’eemd doriialrﬂmsmfe ifrdeshh,yhodevsﬂ, litl dam elsorrbet h;tied\oumgtlel' o.-ne
wer e added drt de e e af ¢ 4 sxt ur e | ef t over ni, ght
refrige tor esices °’eg°’ng tenae éﬁﬁ ‘ﬂi gl a%f’ al

1ty the hydrogen: uon
acetic acid iauﬁm Elac:ai aoeuc acid) ™ -
lit res) Thefavm Iﬂ:grfomimtqfclm 9ﬂmﬁ wdereamltemse Gf\platigaral jo) mtherc ar bonat e

60 ut.cmble % um g5 %‘PG‘EP? @ﬁf%te nd
ith 3
concent Hit ed besa Z’.f“iﬁe;mesamtyof ""‘%@ :

chr omat ogr ap b0 ekadpls; | platifiin Gaal wﬁll’l% mﬁomon of bydro--- el uted
with 3 per cexmatlet brpiluct camtaining ﬂm%emﬁem dreed fowdpor at ed. The

?%S@#SEJ W%&h‘éﬁ?efrm 1e$°d1 A
2 o ey R T o e TS




melting point 1620-1670C [err]= 60[err] (c= 0.10 in dioxan).
The eluates with 10 per cent ethyl acetate in benzene gave crystalline

5a- hydr oxy- 10a- pregn-9(11) - ene- 3, 20-di one of nelting point

& ) - recrystalliza- 5 tion from (et hyl
acetate)/(petroleunrether)] [err]= + 88[err](c=1, chloroforn. 5
B) The process: A suspension of 1.5 g of platinumdioxide in
a solution of 330 ng of 5a-hydroxy- - 10a- pregn-9(11) - ene- 3, 20- di one
in 60 m of glacial acetic acid was hyﬂﬁﬂgenated at room 5

tenperature ressur ours.. gne
catalyst 10 grr@cémﬁrfér Rl a %&;}gﬁ%mﬁwm ed
i n vacuo,r,,‘The crﬁ(,é.t,,ajf @hrondddography (e.g. on hl@SindlbtRilicaE |ssol ved in 200 m of
net hyl ene chl oride Pardd:,bleamrcanaudmtmablqedoﬁxtOchm4,5-p0ﬂt10n of @egshogs!}mn chr ogn um
trioxide ind90 d“@eﬁfc fogrda 1Y by dehydspcn. This vieldy) 2 o1 196
tur’e overnight. %‘g then diluted with 300 m of nethylene: chI oride and
washed - W|th 10 per cent aqueous ‘'sodijum hydrogen sul phite and water,
dried over anhydrous 15 ° sodi um sul Rhipt §gnd concentrated in vacuo.to
dryness. Crystallization of the residut\ANG™ from acetone gives
5a- hydr oxy- 9a, 10a pregnane- 3, 20- di onel\{l néltl ng p0| nt - 217[err]

R

220[err] G [err] +86[err] (C 1, mef |

EXAVPLE 2. - A solution of #95° rrg of - .
5a- hydr oxy-9a, 10a- priegnane- 3, 20- di one and one nmol 20 equi val ent of
sodi um et hoxi de in 30 m. of absolute ethanol was heated under reflux 20
for 48 hours. It was aC|d|f|ed with glaotal acetic acid and diluted with 1

litie ,of ether. ' ' The cl oudy sol'uti'on was washed with six 50 nl..
portrons of "2-N E canceglvélQLtlﬂérl on, then with water, dried
over anhydrous sodighd tdftli% R 10F, BUAULATVE Ehni B8 effected. either under basic VACcUO t 0

dryness. TilRe crg:;gaérlaqde ‘aplyiid dehyduetion chwdgives i Faﬁlplh@d benﬂfetteélm F@&r gel 10

colum 25 §jution *mﬁﬁ ﬁ?ﬁ:‘ﬁ- oﬁ}?ém e or lower ox1

| Ga- progester One' oﬁﬁ'ﬁﬂﬁﬁ le potassmm hydrox:de in nol or sodium etho:nde
193:5[err]-195] emratﬁﬁél lecFrl’ -ma:alclamr oform.
EXAVPLE 3. 15 ;l;rg:xde m:ﬂngg -alipnelf As.@aaarhd w@ts:ronzth | ond3wer e
di ssol ved in 20 Qgene-st spensr on
of 100 “my of’ fi nEbyishc D jﬁ%;% halo s %?e, et i ¢ acid

and finally hydrin@ema'rc&fkspaﬁ md socpoidsa [Thig rﬁﬁ&mnple 9p,me-pregna- in a
hydr ogehat i ¥n  aphédisneds?0alipn p’peﬂalmdt frora héd‘ﬂ@?ﬂt?@mﬁﬁépwpmﬂ% ogeﬂ&t i on
was inferrupted Wiep Qs &nmmr?fbemr 'ﬂ.tmg ﬁe&% %P&Je Jarogk -
hydr ogenati-on p,oduas of ya Fodatioh I4]st s

vacuo to 5 n1 m,i-éd:ydmgeﬁmm @m tﬂecta:l by procedures ghicl? 10 kmayn dtir thnrmmmsiqnn trioxide

in 2.5 n 90o gyelo 9 t%ﬂs qe‘o wdewe?ne - ef f &t
reoxi dati on. of t$ oxan

17- posr tions 35er benzene at elEv@t og&ou ﬁiﬂaﬁibﬁht ure

mai nt ai.ned for 2°f51y jc geid. 5@ @lde‘ﬁhehwer alkanol(PrefﬁabiYImMﬂmgetrhm\ol wer e
added to th¥® nixf Imt?’ ?rﬁ‘cPdF’b‘ﬁ’“‘%l“’F’bP?eH‘e?"‘dlEf Wi“ﬁ‘ﬂ‘i gwith a 30 5y
55[err]C, poured. | PAdscbBidide BRAL Ebibel ABls@Ridh aivEifes tal FRStep beaoni th 50 mi
of benzene. . genauon“iﬁrednhmmm rﬂ:ehﬂogemhcmtmmi&sebﬁ imashked five
times, each fi rreeﬁ'aF‘?%“SS’G halpg 8agmfs gy ehlorisis phat e,
filtered, cBhcenfrs “”'M, ] ] bymm:‘;tm E err]®
dryness. The. r esinluci@. ik esizi) dcia& ac cy trol eum
et her)/benzene (m ttherg(pugh @hmo or ewihpdioy fm‘n 28a hlmﬁnaaaum ni um
oxi de Qgﬂ?%@fg&e‘ﬁ‘h %am °nd°ﬂ‘f#@(°ﬁé‘t1r‘6}'b@u ) P2 ene L2
and (1:4) efuat e& OPRE subsequent deh it mn%%r&é%’l’ybéohcﬁlbtfdjuﬁ%m&h}dﬁyer :

chromat ogr aphi ¢ ailegenstings condities;’ ﬁr kfhinpleS O8I an -alkali-nébtal carbonats I{@#Blithium ’
5a, 9a, 10a- andr osexajuate.of ﬂiﬂm(eseshthiuehdidt)anMganp veema@tnsatlon of

45 - . hi.s &t fo upon
fc%% gia1' a desA- ﬁﬁﬂ% %E‘éﬂm l;ywcrg;ll gl:onl;%

Lk

recrystal i zatloadt._sg

133[err]-133: i theGrehepal fdrmuila 88[ err}(c= 20103 in di oxan), The
(petrol eum et her Thenzene (1:9) an t#@{ﬁ@zﬁ‘b‘fel uat es contained, as

est ab- - Li'shed by thin tayer chrolttographic analysis, the

9[err], 10a- |sonewqaammgﬁﬂ@]m§{v§{eﬁmloa- 50 - androstane 3,17-di one.

The resi due_obtai:ned upon evaporati-on of.'this eluate yielded, 50

upon recrystallization from acetone/(petrol eumether), said product in
purified form This nelted at 130[err]- 131[err]C[err] + 48[ err]
(c=0. 107 in.di oxan). _ - EXAMPLE
4. :



According to the nethod described earlier, a mxture of 100 ng of

10a- androsta- 55 4,9(11)-diene-3,17-dione in 30 m of glacial acetic
aci d was hydrogenated wi th platinum 55 catal yst prepared by
hydr ogenati on of 500 ng of platinunroxrde—ThehydrogermatTom WS-

interrupted after 37.2 m of hydrogen had been absorbed. The hydrogenated:
solution was then filtered and the filtrate concentrated to 2 m. After the

addition’ of 50 ny of chromiumtrioxide in 0.5 m of 90 per cent’
acetic agi-d, the mxture 60 1\0@g§s1permtted to stand at room
t enpera = crude

' - ati b @k i | |
product i n- g TROEIBHL gRi feged o opft < S o gereBgre ffomat 0 aphi c

1,063, 816 (0°C\ of below, Maoreover, the condensation is suitably effected in°an organic mediunklU" i i ¢yl on dn
15 g of al UrBrdlérsbin - O IneaiwArisl a Aoves bikdnbli (&ﬁhla@ﬁlﬁthiddEﬁ!ﬁetMﬂ) ed

5[ err] ,%[ er npn-ReGumic omgipioseleeniesugh ds7angétiopn de.g. km, hMZ[ er# O and

al so 5a, 9a, it% _benzene, toluene, yylepc,c "@;é’r@“i?"‘ ﬂ‘%é yg‘!g@“ﬁlble

catalyze the condensa fon, a s can’'be effec
133-134[err] li-metal lower-alkoxide (for example, sodium ethoxxde), an alkah-metal hydroxidé; XAMPLE 5. 5 ;
A) The pr epardgiteity abminiitn Bidekitié mawyl ahnethyl ammonium hydroxndE}m starting it_

mat eri & wasba’ptolssnﬁddmasa@escrl b n@ E % B). Thel%rocess:.
135 of 1 ng egﬁ@ in 9 m of H
pure %”@a@ %gfa?t%ﬂ%f g‘é mi%ﬁgh%m&wa ﬁgﬁ' gn of 200 ng of

pal | adi unt ca:nim&-otioestenﬁed(ﬁbrped-bmm moGHuh&-ﬂ(ol, 1-ﬂ'zhmo-m xture was

hydr ogdhat ecPe%tdet-’r-Pne al Wﬁkpgﬁnét‘m ene ketal r‘gp andornmal
pressure. THEHAS ‘Eﬁ; m ino-5- (27 nl of
hydr ogen) OCchtdﬁ ve y qU| y |n t e course of ‘the Tirst 8”5 hour. At the

end of 1 hour, mylllmme;va-bmmtbem Brodecwt 1smeind-fRatan-omeogenat ed
solutidh i “sed "S

vt o AT bﬂ%’mﬁf‘ R on @ <o -

of 11 g of abwerhiBjldaekent,i g0 ,1-bmtohwtahy-o 15 .

t he (pet r ol ehum-é@h "§ alhrhde ,Z)brcﬁnqmtansiﬁd, l-bromO-
5a, 9a, Pa- pr (Fr_esterified - d 25

recrystal II ﬁ—br ;Ieéﬁfrﬁtﬁtﬂf@ﬁxeﬁ ati"]% e h

et her)/ benzqama@di by logidariodl ahd;&mbﬁhm&se,et isewmle&amieauxidadm methods

gger r], 9[ er rglﬂckdg{eéw‘i%&gga ﬂe, esten ansﬂfchmm‘m‘gd Mgm’at“m125 126[ err] C

i0X1 -or etherxﬂed romo - bu
ofr esfer
20 Do AP B DL ke oo b birg Bk i medshﬁfm be 7.454
g of l1l7a-et tvﬁzoteﬂﬁ{ner 1o] oxtdyubno&tytablesﬁr-&ming)&md@s emplwehcse efdded to a”
sol utllc-;’g of & ok iade arae P@wrsma benzogscacidiy n of
absol u Jifeusation pragac {@?}fﬁl r‘ﬁﬂg% .5 m of
freshly di Sthylldoﬂdz S 43 huedtds umZEy-dm oBbfaQﬂ!d,Q@ﬁ&-dropW se into

t he m xtur e.alkyheshers Ge¢. @rleeﬂtm&eﬂwemhke mbendthese'&esmwblyhydnﬁs@emhyurs at

-5 hYSHH?‘% fus raj | acig 1#gids o]
concen®a o RR T B B i‘%ﬁm R SRR I o i o1 ves

et her sol ut Ihmrolysxs of the; ketﬁsnowa;s itV detieratiolNofSthél Bax0 ﬁlashbﬁﬁal?ﬁans,ol ution,
wat er, dr| edvhs ér3m“b@sﬂes@dh%ﬁlﬂﬂm-m&3%ub piedtie thencpndegyationt rat ed to
a

drynes

gel coI urm \%e a@;tlve},@,s’%le ﬁﬁﬁgh% %ﬁﬁ%ﬁ@ﬁﬂ%‘m ace atsel : ?\a

bcmrbmestem\skte@nmm,raeuhrﬂngdnwm sdrmﬁli i mgereiﬂm mmdx ket one. The

eI uates el ut;?a(;%‘égf?ﬁdn imilacly, When A g ased@@tmmllﬂuas@rﬂzene gave
crystalgyine Aoy _ Vi
andr ost™ 9( 1 1bmelr bﬁﬂ@l swydaﬁiom 2t ﬁeﬂﬁ&mﬁé er

recrystalli é%tmbnd eﬁﬂlgnﬂor t'he dehYdraatmectf@riwdm@eeam# product gt bmw& Bl tor’a et hanol ). 35
A sol ution '

17a- et f’%l - Sag, e d‘g omﬁq%;%wm&qy Eg:::i‘ ..-.-

an (alkah-meta))/ammoma reduction technique. Thus, reduction of the lﬂa-androsm- :
4,9(11)-dien-3~ones or 10a-pregna-4,9(11)-dien-3-ones of formula II. with ag: (@ .
metal)/ammonia reducing agent such as hthtum/ammoma results in selective reducugn T
of the double bond linking the carbon atoms in the 4- and 5-positions and ‘yields &

60 - mixmre of 9(11)-en-3-one-5a,10¢-steroids and 9(11)-en-3-one-503,10a-stéroids™ of -
formula ITI. Said mixture can be separatéd by conventional means and the so-obmmgd,,,
starung materials of formula III can then be subjected to the catalytic hyd:ogenati(m
of the process of the invention.

_ The desA-androst(or pregn)-9-en-5-ones mentioned earlier can ‘be prepared, for

65 example, from steroids of the androstane or 178-pregnane series by ozonolysis and 65

60

e



25 m of absolute ethanol was conbined with a solution of sodium et hoxide
pr epar ed fromO0.23 g of sodiumand 25 nl of absolute ethanol. The
reaction m xture was then |l eft for 4 hours at room tenperature.

Then, after aWﬂd- of —graci al acetic acid, it was
diluted with s=Ffre of ether. The ether solution was washed with 2-N 40
sodi um car bonate solution and with water, then dried over anhydrous sodi um
sul phate 40 and concentrated to dryness in vacuo. Thij?esi due was
chromat ogr aphed on a silica 1,063c846 coI um with 7.5 per-cent~et hyl
acet at e.ln benzene . The—erystal-tTme act S enl introducing into thenbi ned and,
after r ecr ys pyrbiysiszaf ttheorkdte-g tﬁ;ﬁ% iﬁ:@ E&%ﬁk Boaflefor Fxamplfir oxy- 10a-

andr ost a+ 4, 9 o dletdyand B> Ll gt > m%?mo%[ﬂfallsg [err]

34-3ferr | gdatheraon ot the POFSHS PfOVlde
]51 B | T &%ﬁam& substltueggt Pflfsten thlgﬁgstero d;;l slt};_m:;r; Jor gﬁf
17a- et hy! - 103aing jmategslt. G0 Cs a‘é'\%g’fﬁ“ SOy BumdairdE, mid PPy FRCi al
ra;lcgt ic acid mﬂ;mcgb‘;@ﬁg Rbdnstio OQr Bﬁ}mplé, i Ireddtion pf E The crude
ydr ogena-

thnadfm;ﬂpﬂmwﬂus ket @TQURST P"e ki a,mcwn tr ml)xr de.
Chr omat rap@dﬁnﬁg& eﬁé[h;s 34; 15,@7-bxs(eth mcé{%a I ﬁ

17a- et hy S[werﬂubrec{t@rto
poi nt 123 12 TiYelys
17a- et hyl - R ot 9 g
204- 205[grr] it @iednfin tribSifleinah OERAN

qrofth-4 1m1@as,gmme
bydmerns PAT oo prtoed- ol -Beyome W1 i1 ng 50
_ﬁie? tibn, (skid lddrgyyagr ups can be recon
Gn

d’atlon techmqué""zll Jtéﬁplem_é)ﬂ%t i ng5poi nt
! of

as
11 1P C ati anount y
17a- et hyl - 5a, ﬁ;i-rmmlc}eq@?a POS fu ] &k Eblces BofMequnﬁm%P?% poi nt
124-125[err] C, - "'li?‘i‘;m Bokid brogestitiondl @F salt-rEHining|A2e%HF) 2 integmediates
EXAVPLE 7. o facure of phannaceuncally valuable‘gf;n;;‘;““isenms that the | preﬁxed A0 The
prepar at hpn oft t Be ued dw this I" atoms. The term « lower aB@3"

10a- andr Ost a- wygblilsfm ‘Pam;%ig [@ﬁgyb@smerﬁ:emfg“@gm;gﬁ”
‘a‘ﬁ T1e

hydr ogenat ed (8 ayingroopa The eeom e ildOr Mal _
pressure. as an exlnts esstolas HakER PHRTE he absoﬂi)t i on
of .69.3 nk of dnys deﬂuorﬁrhe 60, DGO 96 ARt Rkl S6d intwilDbe mclﬂ tered, the
filtrate concent r%‘? %“38 i |§f;eﬁﬁa¢:un|¢ prefpred hydrogenaﬂon pro “%%H

after the

1, 063, 816 0 S mausﬂ)mw@amgﬂrmﬁallﬂ e
addi tion of 135‘;,’“‘ HMQ}VFP%O“'andet_ ifEen dahyﬂroﬁy-BS  of 90
per. cent fceti aararor@ls (asn a { Fet &l 18 regnane-3,20-dmt=) ropm

tenperature fofe Pﬁ% MOfotbmuliB I,yﬂlahgﬁﬂa@nevehﬂ'él Helting at
160[serr] - 170[e at aﬂdﬁﬁdﬁpronegséoramm T"@ Frg% agexaneSa
|el'ed urifi referred stafhing dB,amednwD,tln t
174- m[gm C. 3175%‘”“3 (espeaanyl?@mmxv- o ¢

100 1y of 5a, 1q7and] LT A e ﬁfsm e mi;gﬁy B@aﬁ%&wth
€1

pl atilnum dihyll | fogi-andrest © 1¢) aen o3 afles r

trioxide in 90 murogento amqs*c- 9(11)- en - 37 -qnfy & h?Phwe-
puri f§ cat i4on arﬂﬂllé% gﬁ,ﬁé’eﬂﬂa{ﬁiwfdﬁu&ﬂ ﬁalwnm % A8
andr ost ane- 3, 172 ‘g%iagﬁ 78] qwrdr all@la ah@ir t;gl%ihe- niig(
orepal f. ﬁﬁe— 3tam)) g %‘r Tl - dne “ohe-8,01-4i ﬁcéegﬁ- 500 4y of
preparati on o tap)i . ’ ndrost-9(11)-efle-3; (meg s o]
10a- arndr osfha- 4, B¢ ﬁgh’% e o den 9(i§‘1))tet-r’e?t3'°l‘ 3. on

P) = 3 € 104+
hydr o- f ur an was 'E@E‘?&nﬁ hmx%&:@.epwﬁ@%jp’ﬁg&nd%n%eﬂ in the

40

o
course of 3 15 320-;1101161%5@%%9@9‘?‘?' vEhtiSP Inbyf bOMore feasilPGndemy Of
lithiumin 100 m o %@‘Fﬁﬁ;pﬁ‘&t’ fo}:%mg %mx%ﬁﬁrm&t@rby viyeotr esu1®% i ng
reacti on nﬁ‘ktur%{ ?’d ?'ous treated with 5 g of- ammonium -

chl ofi de, added 8‘0 n1 of et her and then |m"red| ately evaporat ed at
25[err]C. The "~ : = : E'XAMPLB]- _ o

' . tarting materialy
» 1';'; J’:ﬁf&iﬁﬁ%’% Zfsﬂ;oi 8 rream. 9-ane-5;20-dione in 150 ml of absol;:t;eoitll;:n;ll .
55 cooled in an ice-salt bath was éirﬂ‘: adge;i xanl sol}xt;g:sﬁfy ld}ssul% egf nigth;inwny] dde I
* 70, ml.of absolute-ethanol, and then of Sl e e efigersior ot
L added The reaction mixture was left” overni
. v;_e;’% then ;iciodl:ﬁwel;e with glacial acetic acid and diluted with a larggd volume c:rfboe?;: :
\@”‘.fm'es) The ether solution was washed with - 20N sodium

ted 60
0 " aphydrous sodium sulphate and _concentra
o '*::1 1:;“;2:,0 *ﬁ?ﬂ’wﬂ d;n‘a:vcerhromatga;hed on a silica gel co::;m The ftergcu'f‘ﬂg
eluted thh 3 per cent ethyl aoetate in benzene were combmed evapora



resi dual solution was washed with water, dried over sodi um sul phate,

filtered and evaporated to dryness in vacuo, whereby a crude

anor phous reaction product was 20 obt ai ned. Th| s was chromat ographed
on 20 g of al um ni um oxi de ¢ Tre T
(petrol eum et her)/ benzene (1: 1) and (1:2) eluates y| el ded ‘
5[err], 10a-androst-9(11) - ene- 3, 17-di one -whi ch, upon r,
cryst al i zati on from hexane, melted at 132[err]-134] err] C. B) Thg
process: g 89 ng of 5[er§’},6318@@1 androst-9(11) - ene- 3, 17-di one weFe
hydr ogen o tgﬂj,mdt e llmammqﬁ zed. |
Chr omat ogr aphye W#em’s > | ¥ed, besr des
S[err] . 9a, 10a gk ° @i‘Z‘gmm line fbydrory: |
5[err], 9[err],1 rlsn 43 point 1975—19W90CCE

cryst aI | i5zat i ibe m(ﬂﬂd a(ﬁlﬂtp)’/@ﬁydleumteﬂﬁﬂ)], [a]a,l“t=ed88&t(c=131:{:1emo§m)132[ err]s: |
EXAMPLE 9. r% § The. preparation of the starting nmaterial: ‘g
The starti ng t er (9 1)
el uat es 10,,,.pregn_ %ﬁ@‘ﬂmﬂﬂ %&%“ {;’fnﬁg B?'&F‘%% # SA These
benzene g(gd becmmemm pnd 50 pounds peOs m'e ¥or 6l lbe. The catalyst 719
5[err], 1 an ] 1 [err]C
e e s S v,
process: 35  ture-overnight, 1Y uted w:th 300 ml of methylene chloride and washed -
5[err], 10a- ancwitb 90 @nt)aqmmsm& ﬂ@hunmd 35
pl ati numi¥ gls‘ﬁ'&n‘a? W%ﬁ%@rﬁm&% oxXi ’ée The: -
chr omat o- % Traed™ e bom a

220
5[err],9[err], 10a androstane 3, 17- d| one neltlng at 131[err] 132[err]1C '
after crystal i zation from acetone/

EXAIPLE 3 fo;z%?‘és’f‘i'f}qma&mﬁt e %{W PEVREE 5., .

20 M of et harmk cloudy solution\Veds Gwakhigdl mﬁgeﬁaﬂo " poirtiono af2-Nesoflian abrtisseeand nor mal
pressure gsin 1@@ \Ufh t%ﬂlrﬁélmer anhydrous sodfyre m% F@lwd\/ms terninat ed

after thgcabs Tt TR 9’“’ mﬁ?@‘}at edy
sol ution vvas 164, 19 oqﬂ &u@p(p& gtsezsm yﬁcfu ness cryst aI line

45 resi due” rreltl ng-at 151[err}- 156[err] C was establ i shed - as a single
subst ance” by t hi

Cecrystalliza Mq@&%ﬂ@m ﬁ@?r""e%@éﬁ;y bt £

5, 10a- pr egn- 9(nl 1()hnﬁﬂﬁgl&na2 tb @G ggomm d3oB) ;I'heOI
process: in a_hydrogeng?iggQ 2 raelg#sn opne di ssol ve
in 20 M of gifgt @z s“ﬂfhé‘gx%“ tiﬁnsron of
Tt % r:r"“%ﬁm e
pl ati num3®xi deo efftctﬁedrldattbh {hahydad goep hav ek itxenst henashydr 0-
genated unti | t%xglﬂ}kﬁgm Tej K | ppéng m#lf‘er?JrTQWBVaf“GfThene catal yst
by filtration °1W ' .o.o L‘Eﬁn Fl‘gm 'Ssol ved in 10
m of acetonen@dcli, mmmm&twarsgeurigea so il of JONES

reagent @g. C}wémte&dned @Mﬁmuﬁ placbdémetdhem;oénatéa&nd evapord?téd izrmtdne redction

t|rre0f4mm33'§ H’éyﬂgﬁi

bi car bonat e) r@

and t he tameﬂ,r@aedtabhsﬁéalas g hyer. tdgraﬁ haMsi 3

evapor at 48 andlamﬁeh,%slod-a@mstaneﬁ 17-diogér Biveresidye ablaingialy goy' esawamatdd y|45| di ng a
al nrecrysmllxza on from petro

crystal | i ne r%ﬁﬁmwﬂ?ﬁ %&]n +ssw| d(L)lIOBmdm:ﬁx

1,063, 816 “The (petroleum ether)/benzene (1i:9) and the benzene el contamed asestab—

lished by thm layer chromatographic analysis, the 98,10a-isomer, namely 5|B,9ﬁ,10a-

50 androstane-3,17-dione. The residue obtained upon evaportion of this eluate yielded, 50
upon recrystallization from acetone/(petrolemn ether), said pmduct in punﬁed fo:m '
'Hns melted at 130°—-131°C [a]p” +48° (c 0 107 in dzoxan) -

' Accord1 to the method described earher, a lmxture of 100 mg of lOa»-androstn, e

55 4,9( 11)—d1eme-3 17-dione in 30 ml of glacial acetic acid was hydrogenated with platiiitioy 55.
catalyst. prepared by hydrogenation of 500.mg of platinum oxide. The hydrogenation ..~
was . interrupted. after 37.2 ml -of ‘hydrogen had been absorbed. The hydrogenatedi.~~" -
solution ~was then filtered and the filtrate concentrated to 2 ml After-the additisn =~ -
ofSGmgofchrommmnnoxldemOSmlof90percentaceucaud,ﬂmmlxw .

60 was_permitted to stand at room:temperature for 2.5 days. The work-up yielded the 60
~crude product in the form of an oil which soon crystallized. By chromatographic -~

Py
1



recrystallization from acetone/ hexane, gave purified

5a, 9a, 10a- pr egnane- 3, 20- di one nmelting at 164[err]-165[err]C. From
subsequent fractions, 5a,9[err], 10a-pregnane- 3, 20-di one mel ting at
10 | -

EXAMPLE 11. 5 A) The preparation of the starting naterial:

5 - A solution of 200 ng of 10a-pregna-4, 9(11)-di ene-3, 20-di one
in 28 m of ether/ di oxan (1:1) was added under refl ux
[acet one/ (dry-ice) condenser] in the course of 3 mnutes with
stirring to a solution of 150 ng of Iithj {0 100 M of liquid 9
amoni a. Afwmmﬁmusl y
treatedy 10" \piutification gono 15 @nvfoaliiminiuohésiiei aid, crﬂd&mom,othqsovamobmﬂiet her and

ey g 0.
then i rmedi at el y?8,%8:1%ugndrostane-3,17-dig dé%ﬁ %Téiﬂr frandrgse Pude il
sol ution was mgﬂ%&“%?ﬁﬂg\‘é‘?‘ﬂ‘m& PPES Bdi um sul phat e,
filtered ansd -evaporated to dryness i nExAﬂﬁntos The resulting oily, crude5
product Aya J hopieghratiotof Wiestartig teridd: of JQNES reagent in 4 m of
acet one at Of er r ] CTappareingpagrial was prepared py fescribed i Eggplk Ity the resul ting
crystals were crgom ,gge@,phed on 9 g of alumnium15 - oxide (neutral,
act ivity 111). The 1k|5emrwllb@prz@m,%nb-dm]:&-s,edi-cﬁaﬁeeweyd dibsoled 1at9 ml ofspiure Sa, 10a-

5[ err], 1031& 69 ! deﬂmml T ‘ﬂ'ﬁ’&’emé’f g‘g‘f”%ﬁ‘ %I i i‘at i on
from acet one/ hex ﬂﬁE‘ﬁ g mﬁﬁrqﬁimﬂ‘%%ﬂo fthe first os h At process:

50 ny of 5[err], ei:d)af fdregemmeion3 w0 a@lydonmth

pl ati num 20 afemahe E‘b??t d%?‘qﬂt n@hfP ‘fﬂm f’% fl:@*cl‘aphy of
he. so-obt afned I m@ 1§l i o %E”s e i R
S[err],9[err], laﬁonpwgﬂaﬂ@a b:.éﬁﬂmﬁﬂbﬂs tedﬁomiu_ya He Zgtréléim f r om
(et hyI ene eﬂ!er)ﬂngm(ljé # dltwpnzgmdua@& ¢ontaiped w;lwrmrngpqu C.
5[err], 9a, 10a- Presipgdel2 one was also obt ai ned. :

EXAMPLE 12.5925 A soI utlon of 1pf56060f bromine in 10 n of aceggic

acid was added wA) hrhap&para?iénaftheszartzngmhMes to.a well stirred solution of .
1.9 g of 5[err],9 81%1 OMWSQ-%CH%OHMWW added t°cﬁ acetic
aci d, which cont E m&%ﬁé}ﬂ# ‘}’%ﬁfrs %mﬁl Bretic
acid. .- 25 Th@mﬁ H.Jt es 2§1nd
then diluted w t9 lﬁﬂmmt-—5°c After addihon afe2 il tof Igla clafllheetcrayﬁd,tmé lsohman paeci pitate

was filtered of feong Aige @CFQEFS of ethqr{Thegeharysolyttionr oom
tenpérature. Af tEf w%ﬂtﬂﬁgﬁm % %E@"s i3 1 - br ono-
30 - [ er rdn,ae mrgh,c%ﬁanpneq&aﬁtﬂs athyll& 46| er mpC
1.5, g of this sulisszesenere wabmedling gatc\stting gonki@ated ke@fne M‘hNeldatw@Idtpﬁlmm@rrram de.
After- - th@ d%% tbvgfggti il g 'hg;? ﬁfg@ Bl/P Ay drpys]

| i t hi um car bonat getode M (€ _osmmeﬂm ed '8 PR dE? n| trogen
for 2 .hourss Water A/\aaaambmefrsa dewaaﬂsh-MQﬂ-aﬁydvoxy-lw-gﬁmt@(mnes bmdlin ext 3gct ed

with ether. The %/M ethapol wasicombings w&tfesoluuerr pfcddiygh efhoxidg Prepared

sodium sul phat e @it} s wgemaﬁe%%dﬂ@%g mgﬁ%ﬂl JW;?%’_@: ographed

)y
5[err], 9[ erd0] , 10mdipm ggrboenite @d@oﬂpﬂﬂwm m, then dned over adhydreds tsedivgn qmiphart

on . sil &, @

el ol e A e e, (o0
af forded 250 ny bl el a0 1_ int
155[ err] - 157[ er r4ndrof4)}4,9(11)-dichs3@fid ©f hfanﬂ boint 184.55—185. soc {e]p® —134.3° (c=

EXAMPLE- 13.45 023mmeﬂmn°A sol ution of 0.96 g of bromine in 10 M- of asetic
aci d was dr oppedy D eids: m nut es |ntoast|rred solution of 1.9 g
of 5a, 9[err], 10a- prﬁ@@@f‘ ﬁu%glyﬁ!m&”h&tog&om wil dissolved in 31 A6 hikei®Cl d, - '
whi ch’ cont ai' ned &8 sdhyﬂroae’iaupzeﬁsmgem yﬁiﬂmgm dw;@nmi&crﬁdah?&@eﬂac acid. 45
The sol uti vvas%%égﬂf‘?drggd’a? 'a%vg@ E%E“E lb'mféldrr;?{bh 50
i cexwater and .4 123°—124° gc ﬂ\)%sflﬁw ﬁgﬁ ¥
washed with col do1§ctuﬂf ; C%a)t 50C, ans_)’ oﬁethagjp il 7%% ied with
sodium sul phat e efnUaed:&lgaﬂﬂil@danﬂmstdiﬂ@bs-oneTm mmngiupmnt 124°—-125°das

chr omat ogr aphed B’flﬂsﬂﬁscé‘ng‘é’?‘aﬂ) The benzene/ acetone (99:1) fractions

‘-"f:?‘

!_-

af forded 890 ng of 4[err]- brmqg[err] 10a- pr egnane- 3, 20- 'sone
of nelting p0| nt AjL?B&e@Ferp}mtﬂoZQiﬁut&rﬁgnﬁ&ml A solution of 200 of

t hi s subst ance, mﬁf Iqatahﬂrm-‘bﬂﬁllo-ldaew JaﬂiimQOﬁ 3ﬁgml§ﬁ ethanol ‘were Of =

l'i thi um car bonat gn r reflux
o2 R cey A A AR R e o LR R RET [

et her. The : et her extract afforded a crystal i ng residue which gave

9[err], 10a- pregn- 4- ene- 3, 20-di one - of nelting point 154-156[err]C
after crystal |'ization from ethanol. : o



55 EXAMPLE 14.

55 636 ng of

17a-ethyl-17[err]-hydroxy-5[err],9[err], 10a- androst an- 3-one were di ssol ved
in 8 m of acetic.

In acetic acid was added to the well-stirréed solution and

I mredi ately afterwards a sol ution of 352 ng of brom ne and 190 ng
of sodium acetate in 10 ml of acetic acid was added wi thin 60 0.25 ’
hour. The reaction mixture was stirred for another 0.25 hour and then _
diluted, 60 ' with water. The crystallrne precrprtate wasfrltered _
off and driPed in vacuo. . 11963,816 .

1,063,816  gissolved in 5 ml of %&c&l adefidldf and, after the addition of 135 -of chromium Y
2[err] br ontribxide; aisdotyéd-ih A[36 il |of BY gér uny -abefie ndld, af e ferlibat @ntndst an- 3 ohe

farp2 O%fTINW el awrmrelg%ﬂmsta r addition of
600 my § Ilij Eﬁ ;V%E’ @f? Qa%?&‘ Lt Rt E'éﬂﬁﬂ%nat the |
-solutlon was fieat € (S ?-eltlux or hours. The mi xture vvas then |
di | ut ed w t hBwde rpraasas extract ed w t-h ether. The cr ude pr oduct i

i sol ated from nthﬁé% e- W@?Pﬁ ‘QIPE?FH‘W um oxi de of
5 ol S S jrr#rg@ hanr Doaies
cont ai nwd t hﬁidxj;&éhe-s Ha-androstane-3, 17-d10ne '

hydr oxy- 5[err]9[err] 10a androst - 1- en- 3- one, whereas: the benzene/(petrol eum

ether) (2: 1) tzono;li[g[s?m' he

17a-ethyl - er}( o‘l B dE 1 aﬁﬂ ﬁa—&ﬁ@f)%he-ﬁlﬁ&lon@t@ftﬁmp& téiﬁf ti ng
poi nt 131] erliy}irolfﬁﬁﬁ g ddded undéd reflux [acetone/(dry ice) condenser] in the course of 3
EXAMPLHS15. minutes with stirring to a solution of 100 mg of lithium in 100 mi of%g ¢) ammonia.

oh D oo Pl BT %"ﬁ%ﬁ%ﬁﬁt : g%tzczﬁzm

A sol ut | on evaporated tofdrﬂrﬁs ey vﬂremhsr merude amomph ouoiummtprcd\mmd vvas added

within 2P hfs} yeas chromatograp ingm hour,
then dil ut edgﬁ d};’g&w é} %m%ﬁ%jgﬁ” Heer The extract

was washed wth SOdI um b| car bonate sol ution and wat'er, dried
over SOdI umBlJI a’toeesand concentrat ed.. Th re vvas obt ai ned. 257 rrg of a

yel | ow mg ofrif} ‘% “f‘ﬂh FF“‘
NN- di e hyI g wal e c i _grf;l one, 53,95,1% 7'_3?@% hi um chl 6ri de

and 260 ng o hlth,hfttrunystﬂmﬁoﬁrmhednsdpbpylmhm mel&d\aamlmmeﬂ to reflux
for 2 hours. After the work-up.the. residue (205 ng) was chr omat ogr aphed 20

on silica ge mg"”f”é’g"?";‘d,{,‘y’m;’..‘ . PLE &ed 5a, 9a, 10a- pr egn- 1- ene- 3, 20- di ene

of neltiong 20 The starting R4 trbm b&34u8 ki tendedey e @G 8f a4 hexape) . The
later fractiende adétion @sldmi(t)b:alpwdegrﬁxam le.8A, Thede Ganzad

aridObegfemereagher ,
EXAMPLE 16. ’? 1y el"atl‘l"s yielded 38, aapdrose-9(1-eprifiS-hdrope polReoBr BMcI78G d in acetic
acid and a sHIELFTERZSPn Gombebpenc/lsopropyl gifieryy o vine in 1'm of acetic acid were
added wi t hi nBy3 'mer)wce& at 5[err]Cwhile stirring - . -~ to a solution of
305 my Bf 5a, 0al00 Qe pfegﬁatheaneroae(lél)rmém-mt-senmweef hatmmamdamtu Ths

sol uti on wasP s‘%&‘ d;]a cll’U“‘fW‘h w Rured on i ce
and extract eﬁr’:‘fm“%ﬁ%mﬁﬁe ' %ﬂﬁ; Pesl 1one %?t i.C phase was washed

three tines with water, dried .o-over sodr um suI phate and evapor at ed.

This cr de bro hnatlon Ero uct Wa@“\h} Wl 30 ~ ‘under reflux for 2 hours.
in 10 g_ d@:ﬁ idn grh%l Qur, on ice
and extract ederu\hytdiﬁbgéiie& o ni%ﬁp n&f@l& Iayer was
washed The hﬂdtpeenmonrwaamr usbefsrshpchbspmtmmmm hﬁhy@raeal (l‘hc on-and three
times wjth \/@fg’ﬁe‘m n v "1“5‘”“ ﬁl‘gg H\S‘éi"apggﬁ %t% B at e ed. 150 nyg
of an ol | y rﬁﬁdlﬁ IQI lllzatm sasfrixfl etgl nde™reflux
for 1.5 hourdatainett eg@é(lbkeﬁ&ﬁzom )ﬂ 5C200. =mg of lithi um
car bonat e an%u@g -l'i t hi um brom de. Chromat ography on sillica 35 ;
gel of the c

mel ti ngso acid weROmiX q&%@q%&ﬁ%%ﬁﬂﬁ 1sso¥ver£jn9cp i}a &QQGSI Iél’ one t)f

100 mg of platinum oxide in 5 ml of glacial acetic acxd and the mlxture nhen hyd; ro- _
genated until saturation. The' foam obtained after removal of the catalyst by filtration -
and evaporation of the filtrate was dissolved in 10 m] of acetone and then, With==""
_ stirring at 0°C, 0.3 ml of JONES reagent (J. Chem. Soc.’ 1946 39) added thereo:
.55 After the reaction ‘time of 4 minutes, the mixture was poured into an icef(sodiim =~ 55

. bicarbonate) mixture and. extracted with' ether/(methylene chloride) (3:1)" and the
organic phase. washed until neutral with water. It was then evaporated and the residue
~chr0matographxcally separated yreldmg a crysm-llme residue ‘which, upon a t-wo-fold -



EXAMPLE 17 200 ng of
l7a-ethyl-17[err]-acet oxy-5a,9[err], 10a- androst an- 3-one and 150 ng of 2, 3-

40 di chl oro- 5, 6-di cyano- benzoqui none dissolved in a mxture of 10 m of
benzene and 40 10 i of dioxan containing 29 ng of hydrogen
chlorivde was stirred at roomterrperature for 40 m nutes. The

reaction m xture was then neutralized with 90 ng of cal cium
carbonat e and heated under reflux for 0.25 hour. The m xture was poured on

i ce, extracted with ether/(methylene chloride) (3:1),. the organic
phase was washed once 45 with 2- odi um hydr oxi de sol uti on then with
wat er until neutral and dried over o?g? sodium sul phat e__lﬂhe_resi due

obt ai ngd: afterre@%@m@ﬁ IfRfh Setohd Rexine) ¥RE tpukied i'algmglwﬁmne-s‘,zo-dmne graphed on
silica gel wi trelingop egfynsmérix m&feﬁeﬁmwnansq?ﬁ,l%meéﬂoﬂ%ﬂ i ng

mat eri al , mcltmgl‘?’é?5e'r’r?9‘f’c‘l"?f’@i“¥*ﬂd acet oxy- 9[ err], 10a- andr ost - 4- en- 3- one
was isolated which nmelted at 182- graupes 11184[€rr] C after recrystal I | zation
from acet®ne/ X arme prepdation of the starting e ner eal sol uti on of

17a- et hyl - 17[err]Amwoxfy209[mxrqf]l%Qagna-ﬁ L lenﬁ-”

stirred with afiesab{li) ‘%‘?ygﬁg&? 4% EE%% é
t enperature fOJmmonm After 0I5 Boubl G Blue-~ orrposed

with a few drogh dfg Wnﬁﬁonmmd:hlohdb added o 1sqomeof rtraandohrnrm%@'b

filtration. Thevamorated ap2¥Cydhe
obt i ned T el SSEIBAT EEPETE R ﬁ%ﬁ%ﬁﬁ%mﬁﬁ%re for 1
hour with 55 the usall Wi @e%'arﬁn gon By elatldinidnd r e- oxi di se

the 3,17[®@rr] - mhdal(nehml,mty aIT). EIEie hcxane/benzemer(é 1361!@8@ gicldea aeﬁ#;h l?ene_ oxy 15

conpound. The ‘ﬁ’( )‘% c?\é%‘f‘ W\ﬁgg‘;ﬂéﬁ d“ aoemn‘% I;iﬁfg‘j’“‘ t he

‘har e and
organic ph.ase oversoar msuf evapor at ed.
The parti.al l'y By yr @hdcésnie

17a- et hyl =17 er r |50hwsiiob 14,10 reser lmae-aml
13?[§rr]yz£33%gﬁ“r§g%j;g§g:;m_ﬂ gé}%;f‘ wm%ﬁ%/et ﬁ%r

1,063, 816 clﬂorlde)/(zsopropyl ethu'), melted at 125°c sp,9a,1oa-1’ e-3,20-dione was also

EXAI\/PLE 18. obtain ut i on of 200 of

17a- et hyI 17[err] dr ox LE ndr, ost 100 -
mg of N0 % (El‘i"!“ Eié?l ? g%ﬁ gﬁ‘ﬁ%&“nﬁ]eat@a under
refl ux and i 1 1 gEchoqie 6 \Mhlc c@tamea; 5RMIRF eeceﬁenyawg 15@6&125:1&71 nutes. The

reaction 5 éhemcnmﬂ,f%nmmsdmrh‘edtfetggm m(t)er@uﬂm and/\ﬂwmmteéwb 50vmih 2-N
sodi"um-hydr oxi gfeiceswaast Thsrrystalifps precipitate was "%“f eF ral ,,.dried
over. sodi ¥m sufg TR00 %ﬁr dé}sm?%:i'm ey Zf&rey due 280

ng) Was redi ssol vidy bmﬂ&wﬁncw:rwlﬁdolﬁhdmwh)ﬂ of NI AlEnnek bfomnshideciftes d
under refl ux uwadgeqlgtmtd m&q@%&i@@g@%i B of Biuppcarhpn afe; ¢ |nu¥ﬁlfear bonat e
and 180 J "Red™ °t he @rganic
mat eri al extr a‘g’,’,ﬁaﬁ'ﬁ gmgi%a{ eva;ﬁ%;dﬁ emvb@;a : pHad logtd ov%r
sodi um sul phat dlica gel. wa tha(%ry,rmsng of]Sﬂ,9[>'10a-pregn-lem=33m raphy of

L T R R R

17a- et hyl = 17[err] roxy-5[err],9[err], 10a- andr ost - 1- en- 3- one
17a-ethyl -17[err] - hydrox %I;e” 103“&1%& 8t - 4-en-3-one of ngelting point
131[ err] - 133] ey g | & sclutipg of O c in 10l of aceic acd s dropped within 2EXAMPLE 19.

15 = :an 111110%1;;i MTT g ﬂutmn Ofdrhi(a of 5a,9ﬂ§léi\0a- e-Sﬁ()-dé%ne in ogt Q&F Was

brom nat eg andTHe ﬁ)-was sun-ed for. bn‘oﬁhaﬂ ma ffixohte8) Sth &mredbﬁﬂh eawitéremnd Fr45m t he

i qim{th as washed with cold sodium bicarbonate
ﬁl‘ gde r egCt Igon g ﬁ te and evaporated to dryness The residue _
ydr oxy-oa, 9a % :ne/acetone (99:1) fra ;%%
17a-ethyl - 17[6398]“1 ne of meltmg %oo.ri I ting

oi nt = 214 err] - 24 4flation JoCP eftihs@kbem thmm%loa dhand @00 mgl| | casogel 20
\F,)Vl th i SOpﬂ)pW ]ofep 4@ carb]onate in 5 ml of N,N-dJmeth formanude was heated under reflux 9

o e PR
0

manuf acture of o&ﬁeld;ﬁ@omﬂlsq;b_Q{SGqfc e androstane

.55 . EXAMPLE 14. 55
o 636 mg of 17a-ethy1—l7.B-hydroxy—S.B,9 ,10a-androstan-3-onc ‘were dlssolved in _
ST 8 ml of acetic acid. One drop of 33 per cent hydrogen bromide in acetic acid was
- ~"added to the well-stirred solution and immediately afterwards a solution of 352 mg
of bromine and 190 mg of sodium acetate in 10 ml of acetic acid was added within
Y 60 0.25 hour, The reaction mixture was stirred for another 0.25 hour and then diluted 60
\ ~ with water. The crystalline precipitate was filtered off and dried ir vacwo. .




and pregnane series, which process conprises catalytically hydrogenating a
10a-[err]9(11)- steroid of the androstane or pregnane series and,

i f desired, introducing a double bond 25 into the 4,5-position of the
hydrogenatlon product . 25 2) A
process as set forth in claim1, wherein a 5- hydr oxy= 10a- andr ost (or pregn)~
9(11)-en-3-one is used as the starting nmaterial . 3) A process;
as set forth in clain12,-mherein a steroid of the formula =
[err] wherein X represents a hydrogen or hal ogen atomor. a
| ower - al kyl roup in the 6- 30 or 7-positon, Y is a hydrogen atom
or a IoweLaPE kvl group and D represent®3816ypi et v _of the formila |

[err] This" crkdd) z)&lbxeho_ﬂifmh&i-wwesma 1@-dANEdeYond! wast er i fi ied
hydr oxy group,dissilved éxplQemenTN foyeami®S After add:a@novhﬁoﬂ mg of §thiam- al kyl gr oup

or Rlerr] tog 690 mog of lf at&nth%))i‘é“ g heapefl 49 %
RIS Attt éﬁ% T TSR AP By ony
group and activity IR[Tie remgar‘coﬁﬁumh&hd)ga-tathﬂthm or a

| ower - al kyl , %&{Ux%ﬁ,%ﬂ&ewwﬂfméebne’ Whereas the pther) €:8sed as the
r I.

starting mat erffagyons yielded the 17""6“‘3’11'}7'3}@’5?"6’0%33]9“' h°f| Relfitgim 1,
wherein a 10a pz(imndrosta or pregna) 4,9(11) - d| en-3-one is used as

t he starting mat eri-al . : - ExampLE 15. ' am
1, 063,816 One drop of 33 per cent hydrogen bromide in acetic a Q was. adxded 0 a surred

EXAIVPLE 18. solutaon of 200 ofégfﬁ (Eﬂﬁi e- mm ofaoeuc acid. A solution . :
8 f bi d within 1 Th

AR T A 0 e w4 i Th 100

mg of N- 5 ono-wihcthien T dmaq:trwaiﬁ‘amdd mfh sociund bivarbogdte ahhbmdd@temmgedﬁeat & under

reflux and i rrgieisadien syp tr # 57 meef p gpllowoily nyt es. The
cectton s | AR BTN IO A Bl 0 -
sodi um hydroxmﬁlemlfdﬂtzm:s rk-up the reSId\M 2bs W@yl wds cuﬂeimbgﬂpwi ral, dried
over sodi20m sonpHigt gel.gF zfgmoaq n-1Fhee3,20-dione. of melting due2(( 280
T ves red ssﬁgy_ AT AP gPoREEH o Fiy e SR e e

under reflux under; nlf’rogen for 2 hours with 180 mg. of |ithium carbonate

and 180 ny of I|th| um brom de Wat er was then ‘added and the or gani c

mat eri al extract d&g\g 2 "§ ngﬁecg her a§($)(lmut | og dried over .
g R e R SR R T
t he residue Ol’toals Lhtéod of) Vih 63K F S
~ solution was kept at room temperature for 40 minutes, then poured on ice and extracted
with methylene chloride. ‘The organic phase was washed three times with water, -dried -
.~ over sodium sulphate and evaporated. ‘This crude bromination product was ‘heated .
30 under reflux for 2 hours in 10 ml of -acetone and 500 mg of sodium iodide, then poured 30
on ice and extracted with methylene chloride. The methylene chloride layer was washed
once with an aqueous sodiim thiosulphate solution and three times with water, dried
over sodium sulphate and evaporated. 150 mg of an oily residue were obtained and
this was heated under reflux for 1.5 hours with 5 ml of N;N-dimethyl-formamide, 200 .
35 mg of lithium carbonate and 200 mg of lithium bromide, Chromatography on silica 35
gel of the crude dehydrobromination product yielded 9a,10a-progesnerone of melt:mg o
pomt 193. 5°—195 °C (from acetone/hexane) :

EXAMPLE 17;
o 200 mg of 17a-ethy1-l.7ﬂ-acetoxy—5a,9,6,IOa—endrostan-S-one and 150 mg of 2,3-
40 d1chloro-5,6-d1cyano-benzoqmnone dissolved in a mixture of 10 ml of benzene and 40
. 10 ml of dioxan containing 29 mg of hydrogen chloride was stirred at room temperature _
for 40 minutes. The reaction mixture was then neutralized with 90 mg of calcium
carbonate and heated under reflux for 0.25 hour, The mixture was poured.on ice;~ .
extracted ‘with ether/(methylene chioride) (3: 1), the organic phase was washed once. . .

45 with 2-N sodium hydroxide solution, then with water until neutral and dried over =~ 45
sodivm sulphate. The residue obtained after evaporation of the solvent was chromato-
graphed on silica gel with isopropyl ether. After elution of 107 mg of starting material,
17a-ethyl-17B-acetoxy-9,8,10a-androst-4-en-3-one’ was 1solated Wh!Ch melted at 182°
184°C after recrystallization from acetone/hexane. -

50 : *An ethereal solution of 17a-ethyl-178-acetoxy-98, IOaHandrost-4-en~3-one WS . 50
. stirred with an equal amount. of lithium aluminium hydride at room temperature for *
1.5 hours, The unreacted hydride was decomposed with a few drops of water and thé”
precipitation removed by filtration. The filtrate was evaporated to dryness, the residue . -
obtained redissolved in chloroform and treated at room témperature for 1 hourwith-=*"

55 a large excess of manganese dioxide in order to re-oxidise the 3,178-diol forméd to - 55
the 3-keto-178-hydroxy compound. The reaction mixture was diluted with etherand - :
the organic phase washed with water, dried .over sodium sulphate and evaporated.

The partially crystalline - 17a-ethy1-17;8‘-hydroxy—9¢8,10u—androst—4—en 3-one melﬁed at
13 l°-—133°C after several recrystallisations from acetone/ether

-



yi el ded,. after elution of starting material and
17a- et myl -17[ err]-hydroxy-5[err],9[err], %Qgss16 - andr ost - 1- en- 3- ongs
17a- etilhyl - 17[ er r—hydroxy=—9terr—antrost—4—en—3—one—of—rett+ng—pornt——

131[ era]-133[err] C gty T . g(A

15 o 1 g ‘iﬁ%ﬁ’é@iﬁ&ﬁ&a‘é‘&iﬂ% %ﬁé’%ﬁ éfﬁ%iﬂaﬁ HE

brom; nat ed‘and dehy®fi®-and irradiated withQ/highop plred2sedintites The reEthrm t he
cr utf 'L-.l-:*li eacti ondpr odmmturelﬁaidémtwwxﬂn ear st(l)dtznce :v:lth h?;N sogmm hydrozlde sc;)luuon, gIh;n .5
hydr.oxy- 5a, 9a, 10a- a ) (AT s Mg te anc evaporated to dryness. 1he

17a- et ﬁy 17[err] - hg%@x @ il 20 ml of NN-dimcint forgonie, o bened

poi nt.=' 213[ err ] - 2144felithijnt) brontides Wmlva's eﬂnbﬁdddmmm mgwnaphgtermnemhed:mdgel 20
with i sopr opylmet h@er, the ethereal solution dried over-sodium sulphate and evaporated to drynas 10

resldue on silica gel
cture of 9a, 1Q.amsta ﬁﬁgrw tiaﬁgn.si mmngﬂ ‘g %ﬁqﬁ%‘i gg ung pomt

‘€gnane seri esnlworiliBHCprocess conprises catalytically hydrogenating a

AY( 11) - steroid of the androstane Qp, Pregnane series and, if 15
desired, 1 ntrdduci ng ayauhl e AgikyBS, 10, andlomtts-bid® v TSk 9 Qlihlte
hydrogenat i on produtrbminated as described earlier. From the crude reaction product?iVe-ethyl-178- -

2) A’ptocess as sethYIﬂUFx- Mﬂeb tren-3uprer @i 13e-ihylsidf-bydyoxt-GalQurrddnos i or
o 199288 gt e S T HEe SOAP PhAgepa on sl g
ocess as set n clfaim 2, vvherelnastermd of the formula

_ VIMHAZI WiE KLABMI8sents a h rogen or .hal ogen atom or a
|ky| group | t“ Cess ﬂlemanufa Of a,

T WW’@d%Pfg}F &estaRe at om
wer - al kyl Qlﬁﬁfd%nﬁe ﬁ&?&gﬁﬁ ltj'n 3? ty;aél yldnr;g cmgg Q}o a )
25 into :hem, ogeﬁa@b 5 a hydroxy of esteriftied sz
group, Rlerr WM§etaf° dpired, @%rein a 5hydsorydde-andrasifuepregiky|
r R[ err] tog @no;eblﬂe%sﬁimc In%vheram aatetm%xo?thgg . Rlerr] 35

dsents a hydrogen 0r oden: atomor & eriftied hydroxy

group and Rlerr] represents a hydrogepsor hal ogen atomor a
Iower-al kyl, hydroxy or esterified hydroxy/&gr I's used as the starting
mat er i.al . 4) Aprocess as s s 1n claiml, wherein a
10a- ﬁldrosta(or pregna)-4,9(11)- ldi Bn- l3 one. i's used as the. start1 ng
mat erial . . V\{'\ 40 . .
o : i
30 wherein X represents a_hydrogen or halogen atom or a lower-alkyl group in the 6- 30

or 7-positon, Y is a hydrogen atom or a lower-alkyl group and D represents a moiety
of the formula

in which R* represents a hydroxy or esterified hydroxy group, R? represents a hydrogen
35 atom or a Jower-alkyl group or R' together with R? represents an oxo group, R® 35
represents a hydrogen or halogen atom or a hydroxy or esterified hydroxy group and
R* represents a hydrogen or halogen atom or a lower-alkyl, hydroxy or esterified
hydroxy group; is used as the starting material,
5 A process as set forth in claim 1, wherein a 10a-androsta(or pregna)-4,9(11)-
N 40 dxen-3-one is used as the starting material. 40




14 1, 063, 816 5 A
process as set forth in claim4, wherein a steroid of the fornula

[err] wherein X, Y and D have the significance given in claim 3,
is.used as the starting ——————material.-5 6) A process as set
forthln claiml1, wherein a steroid of the fornula 5

[err] wherein X, Y and D have the significance given in claim
3, i's used as the starting mat eri al . 8) A process as
set" forth in_any one-of clains 3, 5 hP8. wherein in the ster0|d 13
starting material X is a hal ogen at%;uﬁgtﬁe 7-position. = . T 9) A
process as set f orX bohition of momnioﬂlnaehalme ;loceandmu&ﬂaaoxbamﬂ is intro-
duced |n}_{o t he ¥OSngefsNbrame-s m:bqnd# GtaS‘ ted| dedrati on. 15
10) A procgss ﬁﬁ&“%é@ﬁw o on, BT €1 1
doubl e 15  with water un t@aﬂd a 12 mef the

hydr ogenati on pteﬁdirac(zso bayg) svetks eglissolved in 20 ml of Nohe iynekd emamuomd hcated

11)."A process ag G‘P‘i m@ﬁ%%ﬂ%ﬂ%&ﬂ&ﬂf@%“ﬁﬁ tg gk il %ngstep of
Preparingjo  sher i P e AL i eng ng a
desA- andr ost ( Or CiRbr:idgapiy 6 th® reside on silica oA My ny|

ket one. yielded, after elution of starting material and 17a-ethyl—17,8—hydroxy—5g6’,9,ﬁ,

12) A process a%‘?%‘] T&?r"?ﬁ 1V%Ctt‘:ﬂl'ﬂwyﬂ@xy'%’é’f"é?%s?ﬁ@"?‘PRR/@F melfigg going ny |

ket one used as the formul a

CH err] =BHCOCHerr]Y - vlakeien1oY has the significance given in.
claim3. 25 17«%@3 me?é@ ) ;Br%ﬁs%h%ﬁ-m@mah i’rﬁ?oatall %@};ﬁﬁtﬁch i ncl udes
the initial  sté 5%___'_ d&gfg% ‘Eﬁ;‘g) set forth
therein by dEhY% ﬁigrg 2‘19‘)9220 : aﬁ&éﬂa—e 1 hyor?;lhca gel

pregn) - 9( 1) - enwﬂnmpapylether A process as seF forth 1n cl @am 13,
wher ei n aster0|d‘9 glven I n claim3 is dehydrat ed.

0 .. 15) Ar\ or T:fa&&é Bi*baﬁﬂa %@.é‘i'o@-ster%é 't &M@S the

initial step of adal‘ﬁée@fﬂné R@les, which process compribed forth
t herein by Sel enerdig emidcmm gmtxesenesc#masf tteetedflmroklmnga double bond n claimb.
16) Apro Ss- fB‘P‘ mg![gé"

sepptiay 1d.9] e ster0| ds,®
substantially 9(11)_en_3f:§§ssus e ﬁﬂ'm% 'l?éggt’f%"@iyf{?""% é’ﬁ'ﬁ? es.

5) A process as set forth in claun 2, wherein a steroid of the formula

-

..
'\I

r/'\?/’\1/ <’
_ -
0\ N

{ 0B x
X

. 3,

30 wherﬂm X represents a hydrogen or halogen atom or a lower-alkyl group in 2 the 6- 30
o;- t’g'z—epgsrtonl,la Y is a hydrogen atom or a lower-alkyl group and D represents a moiety
o orm

_ i, whlch R1 represents a hydroxy or estenﬁed hydroxy group, R2 represents a hydrogen
. 35, - atom or a lower-alkyl group or R' together with R?* Tepresents an 0xo group, R® 35
LN ...Iepresents a hydrogen or halogen atom or a hydroxy or esterified hydroxy group and
G R‘ fepresents a hydrogen or halogen atom or a lower-alkyl, hydroxy or esterified
ST hydroxy group;, is used as the starting material.
N : A process as set forth in claim 1, wherein a 10e-androsta(or pregna)-4,9(11)-
e 40 d1en-3-one is used as the starting material. 40

A




35 17) 9a,10a- and 9[err], 10a-steroids, when manufactured by the

process clainmed in 35 any one of the preceding clains.

1, 063, 816 15 18)
Steroids of the fornula § -
[err] _ wherein X, Y 'and D have t he 5|gn|f|cance given in %
claim 3. 19) 17a-(lower

al kyl)-5,17[err] - dlhydroxy 9a, 10a- andr ost an- 3-ones. 5 - 20)

17a- Et hyl 134, 17[err] di hydroxy-9, 10@%@3ﬂ#03tan 3-one. .

S) A

22) 5a, 17[err]- 5 Mﬂ%& seg forthn,c _ : |

5- Hydr oxy- 9a, 10a- pr egnane- 3, 20- di ones. o . 24) _ e

5a- Hydr oxy- 9a, 10a- pr egnane- 3, 20- dlone“'}ex - .25) Steroids as
formul ated in claim3. NN o o 10

26) 5- Hydr oxy- 10a- andr ost - 9(11) - ehel3 17- dlones ' ' 27)

5a- Hydr oxy- 10a- andr ost - 9( 11) - ené? 371 %% one. - -28)

5, 17[ err] - Di hydr oxy- 10a- andr ost - 9(&1) en- 3-ones. _ 29)

5a, 17[ err] - di hydr oxy- 10a- andr ost - 9(11) - en- 3-one. 15 - ' 30)

17a- (Lower al kylj-5,17[err] - dlhydroxy 10a- andr ost - 9(11) en- 3- ones.

15 31 ¥
17a- Et hyl - 5a, 17[.err] - di hydr oxy- 10a- androst 9(11) en- 3- one. ' o 32)
5- Hydr oxy- 10a¥ R > §(apd ¥) ke tig siggifigpnesygiven in claim '3, is used as thg ptarting :
Sa- Hydroxy- 1 c?s@;s]sltfgrﬁﬁnglalglq Qﬁeﬁﬂﬁtstermd of the formula 34) Ster oi ds as

MHMaWdH1dmm5
10a- Andr ost a- 4, 9( 11) - dlene 3,17- dloner/\!

20 36) 17a- (Lower
al kyl)-17[err]-hydroxy-10a- androsga-ﬁngfil) di en- 3- one. o ‘ 37) :
17a--Et hyl -17[ err] - hydr oxy- 10a- an¢ﬁ08§@&4 9(11)-di en-3-ane. . 38):
10a- Pregna- 4, 9(11) - di ene- 3, 20- dlong ~ 39) Steroids as :
formulated in .claimé6. 25 .40) ST -
5a, 10a- Androst 9(11) -ene-3, 17- dlone
25 41& 5[er&£ 10a- Andr ost - 9(11) - ene- 3, 17-di one.

,1 aad) qu]s;gelﬁgagce(ﬁq@n in clalm 3, i8 used as t;hg);tamng

42) 10a- Andrd@F“E%
Sferr], 10a- AndtGhty %&&)as @é?fo}&[lﬁfaﬂy] 6n0of RN -5 and 6Bwhemm in the sfoid

5a, 10a- R1eegn- &t )ma Bydetiz@raeom 63 @ lower-alkyl group. 4 10
5[err], 10a- Pregr® ¥ ssetﬁeet rthGn dgyoeme of claims 3, 5 and 6, wherem in the steroid Lt
30 starting maten 1 X is a halogen atom in the 7-pos1t1 .

9) A process as set forth in claim 2 or_claim 3, w, Rn%\% xﬁr .
Pat ent Agent, guced into the 4,5-position of the hydrogenatio®pr ct che & Co.

Akt i enga:sel I scha]l’O) A process as set forth in ahiebfecldmne ¢ th&&ndnmm; 'vderemcatdiadbh n pussuance -
of Section 9, @694“&4 iftp) the fh,Stppition of the hydpgination prosuset, by1sleaive t o Pat ent s

Nos. 929, 272 %f "ﬁép;zzs} as set forth in claim 2 which includes the initial step of preparing
the starting materials set forth therein by condensing a desA-androst(or pregn)-9-en-5- '
20 - one with a lower-alkyl vinyl ketone. 20
: 12) A process as set forth in claxm 11, wherein the lwwer-alkyl vinyl ketone used

has the formula
. CH,=CH—CO—CH.Y

wherem Y has the significance given in claim 3.

25 13) A process as set forth in claim 4, which includes the uutlal step of preparing 25
the starting material set forth therein by dehydrating a 5-hydroxy-9e;,10¢-androst{or :
pregn)-9{11)-en-3-one. ' .

- 14) A process as set forth in claim 13, wherein 2 steroxd of the formula given m T
claim 3 is dehydrated. el

30 15) A process as set forth in claim 6, which includes the initial step of preparing 30
thedstartl;)g matenals set forth therem by selectively reducing' a steroid as set forth - . -
in claim

16) A process for the manufacture of 92,100~ and 9.8,10«-sterolds swstantlally :
as described with reference to the Examples.
35 17) 92,100~ and 98,10a-steroids, when manufactured by the process damed ifi o o35

any one of the precedmg claims.
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wherein X, Y and D have the significance given in claim 3.

19) 17a-(lower alkyl)-5,178-dihydroxy-9,10c-androstan-3-ones.
20) 17e-Ethyl-5a,178-dihydroxy-9«,10a-androstan-3-one.
21) 5,17-Dihydroxy-9a;,10a-androstan-3-ones. .
22) 54,178-Dihydroxy-9«a,10e-androstan-3-one.
23) 5-Hydroxy-9e,10a-pregnane-3,20-diones.
24) 5a-Hydroxy-9¢,10e-pregnane-3,20-dione,
25) Steroids as formulated in claim 3.
26) 5-Hydroxy-10«-androst-9(11)-ene-3,17-diones.
27) Se-Hydroxy-10c-androst-9(11)-ene-3,17-dione.
28% 5,173-Dihydroxy-10«-androst-9(11)-en-3-ones,
29) 5a,17p-dihydroxy-10a-androst-9(11)-en-3-one. -
30) 17e~(Lower alkyl)-5,178-dihydroxy-10a-androst-9(11)-en-3-ones.
31) 17a~Ethyl-5¢,178-dihydroxy-10a-androst-9(11)-en-3-one,
32) 5-Hydroxy-10«-pregn-9(11)-ene-3,20-diones,
33) 5a-Hydroxy-10e-pregn-9(11)-ene-3,20-dione.
34) - Steroids as formulated in claim 5.
35) 10«-Androsta-4,9(11)-diene-3,17-dione. - _
36) 17o~(Lower alkyl)-178-hydroxy-10e-androsta-4,9(11)-dien-3-one,
37) 17a-Ethyl-178-hydroxy-10c-androsta-4,9(11)-dien-3-one. -
38) 10a-Pregna-4,9(11)-diene-3,20-dione.
39) Steroids as formulated in claim 6.
‘40) 5¢,10a-Androst-9(11)-enz-3,17-dione.
41) 5B,10a~Androst-9(11)-ene-3,17-dione,
42) 10a-Androst-9(11)-en-17p-0l-3-one.
43) 5/,10a-Androst-9(11)-en-17,3-0l-3-one.
44) 5a,10a-Pregn-9(11)-ene-3,20-dione.
45) 58,10a-Pregn-9(11)-ene-3,20-dione,

W. D. WHITAKER,

C Patent Agent, :

For F. Hoffmann-La Roche & Co., Aktiengesellschaft,

Reference has been directed in pursuance of Section 9, subsection (1) of the -
Patents Act, 1949, to Patents Nos. 929,272 and 929,271, . '
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