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an organi c solvent; for exanple, acetic acid, ethyl acetate, nethanol,
chl or of orm or net hyl ene chloride or a m xture of two or nore of

such solvents such as (ethyl ——acetat e}/{aceti c-ae+rt—or—ethyt—

acetate)/ (nethylene chloride). Mreover, the ozonolysis 35 S

advant ageously conducted at bel ow room tenperature. Thus, it is preferably
con- 35 1,103, 987
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inserted and split off by methods known per se. The desirability of having protecting
groups present will be further discussed hereinafter where the specific process steps
will be discussed in detail. The various substituents which are susceptible to being
protected are exemplified by the 16-hydroxy, 17.8-hydroxy, 17«-hydroxy, 21-hydroxy,
45 17-oxo and 20-o0xo groups. o ) 45
The 17-oxo or 20-oxo group is suitably protected by ketalisation (e.g. by reaction
with an alkanediol containing not more than 6 carbon atoms to yield a 17-(lower
alkylenedioxy) or 20-(lower alkylenedioxy) compound (i.e., a 17-ketal or a 20-ketal). .
The 16-hydroxy, 17e-hydroxy, 178-hydroxy or 2.1—hydr07_zy groups can be pro-
50 tected by esterification and/or etherification. Any available acid which will form an 50
ester that can subsequently be hydrolysed to regenerate the hydroxy group is suitable.
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.
55 succinic acid). Also, protection for the 16a-hydroxy, 17a-hydroxy or 21-hydroxy 55 “




or in situ during the course of the pyrolysis (e.g. by fusing the 3-oic

acid with a m xture of sodium acetate and potassium acetate). The
pyr ol ysts—ean—be—earrt+et—out—at—35——atrosphertc pressure or in a
vacuum but it is preferably carried out in a vacuum 35 at a
tenperature from about 200[err]C to 350[err]C in the presence of a proton
acceptor;” . . for exanple, an alkali-netal or alkaline-earth-netal salt
of a weak organic acid®such as, for exanpl e, potassium acetate,
sodi um acet ate, sodi um phenyl - acetate ob!%8%i um bi car bonat e,
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forml a reactive derivative, When both a 16a-hydroxy and 17\-8Ydrdxy group are present,
5 these groups can be protected by the formation of ¥11bd,)7«-acetal or ketal. Theher ei n
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10[err]-isonmer of fam@ht @cthdetal r eémis Qf @ tu&bE hyde or ketone comauﬁegnm
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formng an enol -1 act oﬁg“‘{b}z hydes g ggwer-gﬂ;a (i Affangls containing
4- oxa- andr ost 3§ en ‘ukn}% etones ?;xcgnasa?t 5&1 Eyl ot xgﬂg'petgg bﬂ% oéld t he35

formul a methyl isobutyl ketone), cycloalkanones (such as cyclobutano e byklppentanone and
wherein Xferr] and Jdpldhexaeont)neyciil lﬁwe@amlsg(svénaseaﬂmeml cathoxablhydamnd hen be
reacted with cyclohexy! carboxaldehyde), cycloalkyl (lower alkyl) ketones (such as cyclopentyl propyl
ketone, cyclohexylmethyl ethyl ketone), dicycloalkyl ketones (such as dicyclopentyl
40 ketone, dicyclohexyl ketone and cyclopentyl cyclohexyl ketone), cycloalkyl monocyclic 40

aromatic ketones (such as cyclohexyl p-chioro-phenyl ketone, cyclopentyl o-methoxy-
phenyl ketone, cyclopentyl o,p-dihydroxy-phenyl ketone and cyclohexyl m-tolyl
kerone), cycloalkyl (lower alkyl) monocyclic aromatic ketones (such as cyclopentylmethyl
phenyl ketone), cycloalkyl monocyclic aromatic-(lower alkyl) ketones (such as cyclo-

45 pentyl benzyl ketone and cyclohexyl phenethyl ketone), cycloalkyl-(lower alkyl) mono- 45
cyclic aromatic-(lower alkyl) ketones (such as cyclopentylmethy] benzyl ketone), halo-
(lower alkanals) (such as chloral hydrate, trifiuoro-acetaldehyde hemiacetal and hepta-
fluoro-butanal ethy! hemiacetal),halo-(lower alkanones) (such as 1,1,1-trifluoro-acetone),
monocyclic carbocyclic aromatic aldehydes (such as benzaldehyde, halo-benzaldehydes,

50 for example, p-chloro-benzaldehyde and p-fluoro-benzaldehyde), lower alkoxy-benz- 50
aldehydes (such as o-anisaldehyde), di{flower alkoxy)-benzaldehydes (such as veratralde-
hyde), hydroxy - benzaldehyde (such as salicylaldehyde), lower alkyl - benzaldehydes
(such as m-toluaidehyde and p-ethyl-benzaldehyde), di(lower alkyl)-benzaldehydes
(such as o,p-dimethyl-benzaldehyde), monocyclic carbocyclic aromatic lower alkanals

55 (such as phenylacetaldehyde, a-phenyl-propionaldehyde, B-phenyl-propionaldehyde, 4- 55
phenyl-butyraldehyde) and aromatically-substituted halo-, lower alkoxy-, hydroxy-,
lower alkyl- and cyano-derivatives thereof, monocyclic carbocyclic aromatic ketones
(such as acetophenone, an-trifluoro-acetophencne, propiophenone, butyrophenone,
valerophenone), halo-phenyl lower-alkyl ketones (e.g. p-chloro-acetophenone and p-

60 chloro-propiophenone), (lower alkoxy)-phenyl lower-alkyl ketones (such as p-anisyl 60
methyl ketone), di(lower alkoxy)-phenyl lower-alkyl ketones, hydroxy-phenyl lower-
alkyl ketones (lower alkyl)-phenyl lower-alkyl ketones (such as methyl p-tolyl ketone),
di(lower alkyl)-phenyl lower-alkyl ketones (such as o,p-xylyl methyl ketone), benzo-
phenone and mono- or bis-substituted halo, lower-alkoxy, hydroxy and lower-alkyl



a CRI GNARD reagent (such as phenyl - magnesi um brom de or phenyl-lithium to
25 forman aldol of, for exanple, the fornula
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and D have the significance given earlier and 0 stands for the phenyl
group. Upon treatnment with an al kali-netal hydroxide such as potassium

hydr oxi de at an elevated tenperature (e.g. fromabout 200[erf]C to
240[err]C) the aldol is converted 30 into the correspondi ng
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C- 16 or C17. However if 15 /dqm red, the conversion can effected with
protecting groups present on suls tuJent siHn 15 : the G16 or G 17
posi tion. As styat arl ier, the 10[err]-desA-androst an-5-ones
or 10[err]-desA-pregnan-5-9 S0 formula VI or the
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dehydr o- 2Berein X° faprbsegenalydrogan iavinOort hdwetedki; duvelr-giglthi®-oefowbe-one or "
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10[err] - desA- ¢ pregnan-5-one of fornmula VI is subjected to the sequence of

hal ogenati on and dehydr opal ogenati on. Hal ggenati on of a conpound of
formula VI or alcompound of =5 L___fabrrml a VI# yileldsga m xture of .
correspondi ng h@’e\qﬂe{gﬁt ed conpgdn fndszd ncl udi ng o,l:}( 03225 the formul a

25 or J_er r] (X11)
wherein X err] and D have the si¢ gn| ficance given earlier and Hal stands for
a hal ogen 2tom(prefera ybthe brom ne or f‘h orlne atom.

Dehydr ohal ogenatl Bh of a conpoun& 3t formif'&’ Xi I then yields a
desired 9-en- corrpoun of formul a I, or |1l1. Keto 30 groups ot her
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3,5- seco—A-norandrostan 3-oic acid or a 5-oxo-3,5-seco-A-norpregnan-3-oic acid of
the formula

o N
\o-—-o—o\ * l .I_JD
1d b d E\l/i
I )
0/ \:Kxo

wherein X° and D have the significance given earlier. The oxidative ring-opening of

30 the compound of formula IV can be performed by a variety of methods. In a preferred 30
embodiment, it is effected by ozonolysxs The ozonolysis is suitably carried out in :
an organic solvent for example, acetic acid, ethyl acetate, methanol, chloroform or
methylene chloride or a mixture of two or more of such snlvents such as (ethyl
acetate)/(acetic acid) or (ethyl acetate)/(methylene chloride). Moreover, the ozonolysis

35 is advantageously conducted at below room temperature. Thus, it is preferably con- 35 :



In the case of conpounds of fornulae VI and VIl containing the G 17

di hydr oxy- acetone side chain, shown in formula Il wherein R err]
is a hydroxy group, this—pro=———  trectiom can be effected by formation
of the 17[err], 20; 20, 21- bi s( et hyl enedi oxy) derivative I n ot her

cases wherein a C 17 oxo or C-20 oxo group is present, protection can 35
be effected by. reduction to the corresponding carblnol either directly
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an alkali- s ofefical witid hboNehic (FRoi@ting E)or?ate or an 15
al kali-netal hali de Semegof ghe| §- QﬂthLiﬂspch-rorardmhaH ~ge pcigsnofaferoaiay ¥nhegeisol vent
such as 'NN-di (lo a‘;‘;; a %@”ﬁ SPCGJ‘ Oarrfopbndmg Appligstigrafer EetiS#se such
as col lidine or pyfi @i ‘Ya&fi&é& 4 J 88, S NANLAYS NS Y. SO

carried out af sl |seghtALﬂ¢raﬁfr&waiseﬂ atdarmstcaw,lse&o-A frofpre@aealIRicCacid’ dfGBATAROUL 99
50[err] C to 150C, V BQconverted inte prrgiftereadf| e fl@edrslabdisaBDprer mii G 1¢8-&20[ err ] C.
Separation of the ”&ﬂé%‘?af“f' r;gg%%mg E)fs"t1 déﬁé%@saﬁé-w apfes AGyfegtypiegnaen- 5- one

of - formul A8 LS UIHESEBF f ect ed by conventional nmeans. As
i ndicated earlier, the hal ogenati @ may result in hal ogenated
byproducts in addition to the desired com |55 pound of fornmula XI.
Accordirngly, the separation is preferably effected after first 55

subj ecting the reaction mxture to dehal ogenation. This serves to

dehal ogenate the 8

1, 103, 987 hal ogenat ed bypr odtets™{%t #2d by t he hal ogenation but
not dehal ogenated by the dehydr ohal ogenation. Follow ng such

dehal ogenati on, the m xture can then rea be separated by
conventional neans (for exanple, py c m ch tography) to yield

t he desired conpound of formnul I+ and I11. eat n:eml wth zinc and

sodi um 5 acetate in an_a Ld’ acid solution at .ar|1 Idf evat ed
tenperature (for exanple, abofit §0[err]C) 5 \/\{,but one exanpl e of
a suitable neans for bringi rqg\qjgout t he dehal ogenag+ Qi In the
case of ‘conpounds of fornmula VI 38r VII which contain ‘axhal ogen atom

on a carbon atomdirectly adj g&gnt to a keto group, hé is preferable to
protect such a hal ogeh ™ at om agai nst dehal og(e tion prior to

subj ecting the co ound of formul a 10 or VII to the two-step
sequence of ¥al og$figT, i) PHEIHERREr ot tzﬁsﬁh e e
groupi ng cont ai ni @Qne% %t&g&ﬁp @sm)fof’ai:fﬁilacﬁfl Qb ?é&gl? ¥ne&t Ef iGent to a
ket o gr oupesAaarcgmﬁ -dnés. TheCOMRGICH omjmﬁdmlfamhia Wifitol thel cop@fdi N
Rlerr] or Rierr] &V @ndy VII is effected ﬁ" dp(smymgmyls the|mr0éYSI§z0 érr -
10[err] - desA—"pregﬂ%i %ﬁﬁé&‘é J?’@@‘%ﬁ%ﬁ “‘ﬁffiﬁ?i‘éﬂ““?

17[err]- or 21-halsg Mbes ebidiBiHor topytofsi 1t|Heodmm hydrox1de)

hal ogenat i on/ dehydr é: sidkSduring the ha;lr@gnffrtaet pmﬂysist(e gsbydﬁsmg &b 3enid axid witista pr ot ect
the 17[err]- or 2]3“%‘&? of %’@B’étai“tfasrewﬁ POWSHIIU@ a ?(ﬁ)ef:hf pympBysis can be carrigdj ynatcan be

effected, fof° exafd} o0t 5216“6’?( 7 Grgidpoue in a vacuum, 35
According to anot ra&rex iﬁ%ﬁ "ﬁh% gﬂm m Skebad bac égéﬁﬁgg R acar oS,
aforesaid fqremadn:&e m mmadetite,amlm ateaie Sodifn pHamyl 3-a0etae ansbdingt - 4- ene

or 3-oxo-17[¢ r] Bicy 2 la“Y preferred o3 vesgumpiRf dmamcadeit 1081 an 0P 1mmyelr oxXy
substituent. oo HEEr " ool Ll g0y coatyet e pyé‘?’@’ls s tkabise
formul a Many of the compounds of formulae VI and VII hereinbefore are claimed per se

20 . [err]

(XI11)




wherein X and D have the significance given earlier, is reacted with an

acid or a reactive derivative thereof to forman esterified hydroxy
. et R aeti e . . _

exanple, a halide (e.g. a chloride) or an anhydride. 25 Though ei t her

11[err]- or 11[err]-hydroxy steroids of fornula XiIl can be used, it is

25 preferable to use the latter. Prior to the esterification, it is

preferabl e to protect hydroxy groups present in*the C16, G 17 or

C 21 stﬁ tion. Suitable acids for 1B&%%sterifi- catéon of the,;
11- hydr oxy ingthe écifidatiéd. off QF REpehd@iz Apli@tionet Ebtclsd Bebnh Y6l 96794/g7 OUp i N the
11- posi ti ofwpw seriel niondit f}c aci ds such as phosphoric acid, organic ' -

car boxyl i ¢, aclifscogpounds of fopmulp ¥§ camngligr BeoRIFRIEA dropeforpousds $o%§1 i ¢ acid or

organi ¢ suf®$A%hi ¢ acids. Exanples of the 30 latter are _

t ol uene- sul phoni c aci ds (especiall y. p-tol uene-sul phonic acid), |ower alkyl-
sul phoni ¢ acids (such as net hane; gul nic acid) and nitrophenyl -sul phonic
aci ds (especially p-u?tbGﬂy@enyl-sulphonic acid). A

| ower 2al kyl sul phonyl oxy group |s%¢\t%las the mesyl oxy group is _
especially preferred as the AT Jjoed hydmoxy group in the 11- 35
position. However, when it is desired to react a conpound of fornula X111
w th an 3'}?. . aet_.éor'n.a | tgonéx.rou

e X dDh% ignificalice give % :Xagvcyr -0, npn’ ?
11[ er 1] - Dyt Oing GRISP FlShred R Uhrhhndeton Bl iap & tredie ."I%hef’o‘éfdéé’pl ng
est eri fi catih®epetitg 3£l +haydinpoayd 1 Eononlgl S ITIf caﬁ(ﬂ’cmﬁkcﬂkdﬂfyl bzoydlyeds ds conpounds of
t he f or mul described earlier, Such ozonolysis of a compound of formula VIII yields a ompeupd '

(XIVv) 10 40°f the formplga 0 1 X and D have the si gni ficance given ear¥er and LO
represents an esterified 40 1 hydroxy group. In the
next step of this particular readti sequence, the so-fornmed
11-(esterified hyds xiz%zi‘sb'ﬁfﬁound of formula XIV is subjected to an
oxi dative ring-opening of t ! A-ring to yield the corresponding
11-(esterified hydroxy)-5- oxo-°§\5';-§seco- A-nQfn 45 andr ost an- 3-oi c
acid or 11-(esterified hydroxy)-5-o0xo-3,5-seco-A-norpregnan-3-oic 45
aci d of th&hdreir B{jjagd D have the significance given earlier. The removal of the residue 2
1.103. 987 of the A-ring from the compound of formula IX (ie. decar@oxylatxo:%can be effected

J J by heating the compound in an acidic or basic medium. It is preferréd to heat to th
[err]is reflux temperature of the mzm, which is preferably aNfrCdrghnidsol peexes ) aﬁo hape t he
Si gni f i canee alganvieqnteiging ingr mord kien ¢)xcadiert atores Geign‘%haoqﬂ;erdi_ong afether. t he
A-ring of ¢ Eﬁcoﬁgb‘tzggg‘ m‘(’)&g’lﬂwsﬁ‘ ‘X]ﬂRP‘}‘f{gfﬁoﬂV\%ﬁaﬂegEhﬁB‘Hﬁﬂa‘W“ﬁ%r mul a XV can be
ef fected bY" CERIRINS botolmuldPh Cinlalth e Dilieh MOk sotofpdulld GOBRGEIYON Wi th
conpopmds @ fdeming an encli-REt6Ad| therdol/. thdP\id 0 Y55 1b§ fédning R61-&e-addagsi®eh- conpund of
formul a XV3tendenr 4tdiepregnp-en-3-one of the formula 5 ditions described earlier
in connection with conmpounds of forrmula V directly yields t he
desi red desA-androst-9-en-5-o0ne _,err\f desA- pregn-9-en-5-one of forrmulae I, |1
and [11. Thus, pyrol y.sf ofjna conmpound of fornula XV directly
results in elinnation of th’e\/;\‘ ; ester{ied hydroxy group in the-
11-position as well as a Soml\io%‘\ijgg off of the residue 10 of ring A
attached to the 10-positionh. Thi'sXprocedure of starting froman 1 .
1- hydroxy- 10 (preferably 11[err]-hydroxy)-steroid of formula Xl II
and pr oceed’ihg jn txhlﬂ%(.il WaYeribfeﬁisﬂiﬁdiiﬁsﬁt fle'!fr‘n earlier, Which_g‘ﬁn f‘@}; ”Pmlllﬁ,éd Xy and XV to
comounas RIS T e op i ey oy

¢ f'or preparing t

el egant procedure e latter compounds.

. [ ]
i/ N~

. D
NAT

e

o7 \X (xp

\,/ x°

¢/ \m
wherein X° and D have the significance given earlier and @ stands for the phenyl
group. Upon treatment with an, alkali-metal hydroxide such as potassium hydroxide
at an elevated temperature (e.g. from about 200°C to 240°C) the aldol is converted

30 intc the corresponding 10a-desA-androstan-5-one or 10x-desA-pregnan-5-one of 30
formula VI,



The conmpounds of formula XV hereinbefore are clainmed per se in the

specification 15 of our copendl ng Appl I cation for Letters Pat ent no:
36701/ 67 (now serial no: 15 51063,983)—<

According to yet another nmethod, 11-hydroxy-steroids of formula XIIl can be
directly subjected to an oxidative ring-opening of the A-ring by ozonol ysis
or treat- . ment wi th hydrogen peroxi de as described earlier in

connection with corrpé’unds of 20 f{)g@g%./a | V. This oxidative ”
ring-openin 20

X1l yields an 11- Wydlfoﬂlxl)be 56t®d(&at3th5}g&ﬂm@yn@t}y§ioﬁfaﬂdmpaﬁlanf- B=apilacV gizldd
3, 11- | actone or both the 108- emlpetlmdfh dprox b&é‘ th 16-cpmpeyngs. Orﬁéj' H}F"é AdAd 3- 0i C

d 3,11-1act on l? TS Can used Int alo%nauon and dehydrohalo nation
aci n ce, t dt.scnbed herelr'aftcr 1£ is sometimes preferable
[err] . to conveMNRT RIRompoRiilof P AAeV TN i ShGiih sh&AAE 200doMBsm@ar | i 1 .
Tr eat nent of t heof prhibdal BIC tThia@oRErsion can befefidcad My lt@ad(yla MB-tisAandrakadeat | - met al
hydr oxi de such a®e99dp H‘tSAJrH irx*te %TWSVH with any base capghip of producing ¢ he sal t

of the corr esporffi e S3AF v%tt* cﬂtkﬂttﬁﬁ:ttﬁ}e L ES hen be
sub- . 15 ] €Cé QetbdrOabHY @ n\/&im% o NGoRidd i bl eﬂ\aer
11- hydr oxy- 10[erm§thcﬁlelszh~aﬁuﬂramskmloﬁ one and

11- hydr oxy- 10[ er § 11 metal sa oh ri?lpla J{ggg gg Wit uLtlacrc}gc:igg

11- hydroxy- 10[ er g% e substituents w % (5 Fa —-1 ?3 4 ver, if

11- hydr oxy-&0[ er aelm memaaaﬁ e@t@@wﬁﬁ phote tuygtgt@t,selstts emé nts in 15
fol | ow ng schenethe G—16 or C—17 position.

ion or sodium

As stated earlier, the 10w-desA-androstan-5-ones or 10x-dejA- an-§-pnes of
30 10 SA-P3ZagSP
[err] formula VI or the 105-desA-androstan-5-ones 2&9? sA-pregnan-S-ones o formuia
VII can &converted b me:;ﬁ f e Z en of halogenation ro-
(XVITI). 20 balogenaboardiote QA LGl B OF QB gh- RS bl e 20
her ei nbef ore and, sthhrtdsnbﬁerdid’mefoxedmraeﬁeferred embodlmep:Oﬂ sl’k&lﬁﬁstﬁfﬁ as oar e
cl ai med per se i alo 5[-‘?“6 fti’l‘”@nﬂao"l’I lbwbic 41‘289@3325?‘;‘%
for Letters Pate ‘f lf?\( réoylc'ﬁﬁ » at o of The
pyr olysis aofs an sa a con T rrul a can be 5

effected under the sane condltlons as descrlbed earlier for the

pyrol ysis of com pounds o.t/ fformula V to conpounds of formula Vi
and VII. Though either the 1 [“err] conpound of forrmula XVII or the
10[ err}-compound of formula X%‘ilr‘tt/ezh«ri e sub- XI1) jected to the
subsequent steps of this partlcuﬂar Ir'eaction sequénce, it is suitable to
use 10 the 10[err]-conpound TP ormula XVI1. Conversion of the

10[ err]-compound of formula 10

wherein X° and D have the significance given earlier and Hal stands for a halogen
atom (preferably the bromine or chlorine atom). Dehydrohalogenation of a compound of
formula XII then yields a desired 9-en-compound of formula I, II or III. Keto

30 groups other than the 5-keto group may require protection prior to the halogenation. 30
In the case of compounds of formulae VI and VII containing the C—17 dihydroxy-
acetone side chain, shown in formula III wherein R® is a hydroxy group, this pro-
tection can be effected by formation of the 17a,20;20,21-bis(methylenedioxy) derivative
In other cases wherein a C—17 oxo or C—20 oxo group is present, protectzon can

35 be effected by reduction to the corresponding carbinol either directly prior to the 35

- halogenation or prior to some other step in the sequence leading to the compounds of

formulae VI and VII.
" The halogenation can be effected with halogenating agents such as bromine or
sulphuryl chloride. Bromination is especially preferred. The bromination is su1tably

40 effected by treatment with bromine at room temperature or below, preferably at ice 40
temperature or below. Suitably it is conducted in an erganic medium; for example,
an organic acid such as acetic acid, an ether such as anhydrous ethcr, dioxan or
tetrahydro-furan or a chlorinated organic solvent such as methylene chioride, chloro-
form or carbon tetrachloride, with the addition of hydrogen bromide as a catalyst.

45 The subsequent dehydrohalogenation of a compound of formula XII is preferably 45
carried out under mild dehydrohalogenating conditions; for example, using an alkali-
metal carbonate (e.g. lithium carbonate) or an alkali-metal halide (e.g. a Ilithium
halide) in an organic solvent such as N,N-di(lower alkyl)- formamide, or with an
organic base such as collidine or pyridine. The dehydrohalogenation is advantageously

50 carried out at slightly elevated temperatures; for example, from about 50°C to 150°C, 50
preferably from about 80°C to 120°C,

Separation of the desired desA-androst-9-en-S-one or desA-pregn-9-en-S-one of
formulae LII and III can be effected by conventional means. As indicated earlier, the
halogenanon may result in halogenated byproducts in addition to the desired com-

55 pound of formula XII. Accordingly, the separation is preferably effected after first 55
subjecting the reaction mixture to dehalogenation. This serves to dehalcgenate the



XVIIl into the 10[err]-conpound of forrmula XVII can be effected under the
samne conditions as described earlier for the conversion of a
_canmpound of farmula VIl to———  a conpound—ef—Ffermt a W- In
the next step of this reaction sequence, the 11-hydroxy conmpound of formula
15 XVI1 or of formula XVIII can be subjected to esterification sa as
to convert the 15 11- hydroxy group to an esterified hydroxy
group in the 11-position. This esterification can be effected W th
the sameBacids or acid derivatived'%’in the same manner_as
descri bed eﬁEnge&Eede} rod 8 85de@ by fth AdldgaMAialf bid o0 aR@Idftaaceafl byf menul a X | | to a
conpound dehydroha@@en won THbIBWXE VuchAcs:halqgextahmt tensixarecen thdn fesdilal so preferred
to forma mbsgp @% % ijgncpppl means Kf Iygb@ntq’@ﬁatt’%@& He Sk course, ot her
ca
hl'ﬁpl@

of the sest erI [t with zinc a

&E Q‘;'ﬁgan rat for example, ab rsgdc‘?r are al so
usef ul . Therl@bdt %net Ahnag ﬂcaﬁ@ﬁp&l}l@ g @bout 1he déralogediian,
[err] In the case of compounds of formula VI or VII which contain a halogen atom (X1 X)

wherein X, DnarabprCitemdise ({iﬁ "gm 1 kengrew: i %rFeré P I ?teCt such a

Certai pyof GHERSAToHIE O T A e otV 2 f&fﬁ’ﬁel nbefpre are

25 cl ai [Uﬁﬁtn@@d’ntaﬁ@g'anhl @1 P8 Con' d GaaﬁthEan 1re@tl19’ ad}s@ﬂ@l’i §lia N@roAppl 1 cati on
for Letters gBap émieemﬁn a c@fﬁwound of formul3 Y ®8/1B 7wierrovR'S @i Ratepm@nts %, 103, 985)

The esteri f ihelggen ’c%é’l‘%SAbﬂjegé?“r%ﬁ ermplp o I11-positi-on of
a 15 C@Eﬁﬁ?ﬁg‘% E"gg%g?f ?%ggfﬁ’g?ﬁ i) Efbi‘éjé‘l’&t fgramatl on of

a desA-andr Qgf vitbe eﬁected for &lmple &taﬂlﬁatl&l 5Le0xe @hu®- en- 5= one of fornul ae
I, 11 and I11. Hhioslirglth nhovt in@rhod, srhGGesA-androsédrfzecgtl)eﬁe oney efezlesmént with a

basi ¢ agent ,cansbs “\? §gﬁ‘ﬁ§&ft they '°£“h@t‘d %tr"'cF““cqmﬁlm fr B wifen- 3¢

al kal i pg corjﬁ” g%é % BFO U U YAt & BPURRTS BB g ’B’I y, bd is.
effected by eat| ng; that is to say, at a t enper ature between about
roomterrperature and t he HO ref:l ux tenperature of the reaction

m xture. Thus, treatnent of a cg ’Flsdof formula XIX with either
an inorgani c or organic base y‘e;tqkb;tﬁ n the formation of the

1, 103, 987 ) L (3D desi red corrpound
of formulae I,11 or II1. A Qfeh(\b%?e is preferably used; for

exanple, a salt of a carboxylic acid (e.g. an al kanoic aci d contalnlng not
nore than 6 carbon atons) with an alkali nmetal or an

al kal i ne- ear,tWhestRt @land DOKave ¥anjghicancs @ilerearlier, is reactedawiant @t @idour apot assi um
acetate). Asreacwdldemae'd ther¢ed t%!OT@TPmmerlﬁﬂd hydroxy gre ec‘éﬁ elﬂ’ inb5 an
v ogs ot o gl Ty e ”U‘%fr}ﬁ SHEO (i

al kyl) se the Jatter. p(rgi.'tgthe prgfgg fdxyal kanoi ¢ aci ds

cont ai ni ng rgaéupﬂp*ésenttlﬁl&ﬁ G-1BaChanor C—21 posmbzomaua@e agjds fa:cm eserlacl d). Wen a
prot on accepaiiamepf ksl Vehytrog ys&relhi’ &s fN rvé%ah piterified hydroxy Gfeerrrlarﬁlede) is used,

it itsehf cailPORign agsingr %%hc Ord 0tr o fE ﬁi@bﬁ (gfjhe Thus,

if the sol Velsft*elraién Riistesulplosi clidTiy T2 sﬁlﬁﬁln BiciBR e Bt wthout t he

addi ti on 10 sulphoniaf acéls S(ﬂqblal’aatr&tﬂ@mbhdﬂ’ﬁt Ri’dl) ahd nitrophenyl-sulphonic acids
10 (especia Gun?dé‘efm“wf ?nll?u 4‘)&"&‘9&?&?‘-"%@%‘@“ f@)‘{!’u%;‘l@q af r om conpounds
of the the mFsé)]i?ﬁﬂt up i y pre erre as e esteri ydroxy group in t

35 position owevg ﬁ o react a compound of formula XIII with an |3
( XX) agent WHRnE ! aNsu gr Paven sfoRy Sn@Rinti skoAlACR wgHaveRe ear 1 er. The
conpounds Of fofeguingLdstarifitfion of 11-Mgdroz g steddids pf fxodnmmm ry@hts tévegpoads pespondi ng

11- hydr oxy cfdmfpewrds by esterification as described earlier
in connection with the preparatiag o corrpounds of formula XIV from
conpounds of fornmula XliI1. The co ﬂd; of formula XI X can be
/\I/\/.
o/\/K%
(X1V)
40 wherein X and D have the significance given earlier and LO represents an esterified 40
hydroxy group.

In the next step of this particular reaction sequence, the so-formed 11-(esterified
hydroxy)-compound of formula XIV is subjected to an oxidative ring-opening of the
A-ring to yield the corresponding 1l-(esterified hydroxy)-5-oxo-3,5-seco-A-nor-
45 androstan-3-oic acid or 1l-(esterified hydroxy)-5-0xo0-3,5-seco- A-norpregnan-3-01c 45
acid of the formula



produced fromthe conpounds of fornmula XX by oxidative ring-opening of the
A-ring of a conpound of formula XX foll owed by elimnation of the residue

of 20 the A-ring.. The oxidative ring-opening can bhe carried out by

ozonol ysi s as described 20 earlier for the conversion of a
conpound of forrmula XIV into a conmpound of formula XV. This

ozonol ysi's of a conpound of fornula XX yields a conpound of the

formul a v [err] 25

wherein X, D and LQ have the significanc&lep9en earlier. A conpound of 9
formula XXI. 25 can then De converted into a conpound of fornul a
Xl X by reanaI of the residue of the, A-ring (i.e. decarboxyl ation).
This can . be effected as descri bed earllemvst\the conversion of a
conpound of fornmula IX into a con?ﬂund_ loLﬁuIa The

11- hydr oxy- 10[ er r] - desA- andr ost a#%5- oned”’ (xv)

11- hydr oxy- 10[ err] - desA- pregnan-5- 30 o/'\g{ones of formula XVIIIl or the
11- hydr oxy- 10[ err] - desA- andr ost an- 5-ones or, preferably, 30 t he
11- hydroxy-10[ err] - desA- pregnan- 5- ones . of for mul a XVI | can al so

herein X,
esterified, pr €- wecx:irrlm { coar{ﬁ; nd%hﬁoﬁnﬁﬁ T;}Z‘(dr (kﬁofas[f,gj ula%n@ﬁbél kanoi ¢
acid containing no ﬁemréy é as described lf‘eﬂei i6n Gith *6Bloltds €1 d) or
benzoi c aci d. 5 Conviefmsil:0IV.0fyrdif3 of ekeudotibrigd ldm;(oestt ezfr fofmudXV under the bopdr oxy3

conpound then vyi el@l@onaﬁemhe éﬁt‘@irﬁlfcﬁ’ ?f“ﬂywlb ld!é‘ss&fa gtdl@tﬂé one 35

(that i's, a compou ‘%fﬁtfe*pg‘g F L ﬁg is $ﬁ @xw
group] or an esterified h nﬁgos hO¥N iRg emf eone

[that is, a cmnpoumfdmng tachaau oa:hé 10-msition. This procddbzk of @atingi froingp Hthdroxy- 10
11- (esterified hyd® ly g EOXY)‘ISF?F%d ¢ sl éi‘IHrend: Pﬁegsg;ﬁqrw@btw@ jates

hal ogenat i on fol I offel@tie: dehdl g( %'gﬁﬁ?? gg} &2{1 FRFSePd P e
conversion of a Thec @ee Vle a6 cla¥hel b0 B HOPRAYA Of

formul ae |, | 1150r | &l ouerms@ng IArppm:ﬁtlon for (Lewsdrse Paténr enl: BETUIIP67Y Jno®-sedivg noonpoursds

n f or mul 83). 4
Cgr r be formul ated bHd ccording to yet another method, 11-hydroxy 0=tcrmds of formul )iH
[ ] arecﬂ & (;C tg

subjected to an oxidative ripg-opening of the A-rin on
wherein X and D ha Ll S HORG OaRe & GLURR Gat) hehuahs, B etk er i fi ed

hydr oxy la IV This o‘ﬂdanw nhg-opwm,gl of e &éa‘p'lgalflaactoeﬂmmlﬂa)f farfagla t er mo
"lower alkyl' is uéglg Yi“g* tahllé-h 510133 -&rffCqrfihorandrostan-3-ojcpacidy g‘éﬁla‘aﬂrmor
appended-hereto to HOBEt ?1°"§t aﬁecd “%‘Ha"’i“ﬁ’ L6 Bt RhRBYE ChaE B Ry 5

groups containing not nore than 6 carbon atons (e.g. rret hyl , ethyl, propyl

and 5 i sopropyl). Skm_lo%rl w, the term'lower al kanoyl
neans al kanoyl gr oups cont ai ni ng o\t re than 6 carbon atons (e.qg.
acetyl). The term'|lower alkanoyl oxy\ nﬂ,ak al kanoyl oxy groups
cont ai ni ng not nore than 6 carbon atons l( acef’%()y) The term
' hal ogen' neans iodine, chlorine, bron® o r “fluorine .The expressi on
"17[err]-hydroxy- 10 17[err]- (Il ower afkanoi ¢ aci d) | actone' refers to
a configuration atyhdin & Hé 15IERMRe ﬂélﬂmn&. g-xQen earlier. T reafnlelvtu@fttflta§ eldla@she
foll ows: 25 of formula XVI with an alkali-mezal hydroxide such as =od1um ﬁbx’z Je gives 25
wherein Wis a | oOWEE Sét R he qeETeEe @Gtﬁﬁda@“ 1’1@? bearbe subfhe term
Tower " kT PR e AR ha ¢
carbon atons. Wt hpdfmans-ond @gaNLE tlcma&oi m& ;Qdfghzﬁnds @Qn@mﬁadﬁte@r@ tﬁaose in

whi ch it  repr#sent ®llewitpydkeogen 15 atomor a |ower-al kyl 30
group in the 6- or 7-position or a halogen atomin the

e



7-position. The foll ow ng Exanpl es, sone of which include the

preparation of the starting material, illustrate the invention: 20
EXAMPLE 1 _ 20 A
solution of 3.2 g of 17[err]-ethyl-testosterone in 50 m of nmet hyl ene

chl oride and 25 m of ethyl acetate was ozonized at -70[err]C
[acetone/ (dry ice)bath] until the sol ution was blue in colour.

After oxygen had been passed through, the solution wass ' evapor at ed

in vacyp at roomterrperature Tlﬂeogs)jgyupy resi due was then gl ssol ved in 25
100 m—of—gtactal—acett+ec—actd—and,—after—addrttomrof—5—nt—of~—30 per Ttent

hydr ogen 25 peroxide, left for 24 hours at O[err]-5[err]C
Following this time, it was evapo®fated to dryness, dissolved-in
1500 m of ether, and extracted wjth 2-N sodi um carbonate sol uti on.

The al kal i ne extract was poured ir ice-cold hydrochloric acid. The
resul ting crystalline :
17[err]-ethyl -17[ err] - hydr oxyed: e 3.5 $£C0- A- norandrostan-3-oic acid

was 30 filtered, washed % efidwat®E and dried. After recrystallization
fromacetone, it nelted 30 at 196-197[err] C A
solution of 1.5 g of

17[err]-ethyl-17[err -hydrOéé/5{gis?3>5%;fco A- nor andr ost an- 3- i oi C
acid in 100 n of nEhhexp) s titrated ™ t B&2,N[sodi um net hoxi de to the
reddi sh col our of phehglppt hal ei n, and then ewﬁpQ}ated to dryness in vacuo,
gi ving 35 the sodiym salt of

17[err]-ethyl - 17[ eglhydr oxy- 5- oxo- 3, 5-secg Aggorandrostan-3-0|c acid as
35 the residua. 5 g of sodlun1phe%yla tate were added to the

resi due and the m xture was pyrolysed in vacuo (pressure |ess than
0.1 nm at 285-295[@&1%C for 2.5 hours. The subl i mat e was

di ssol ved in acetone iltered and t he f||tra(txVI abncentrated in vacuo.

The resul ti n% ;/ resi due s heocli oI um of 60 g of
act vared 40t HEALL 8 i Sl A e dntons eruila i on
benzene a l?ﬂémﬂerﬂsmo 67 serlalno 1,103,942hy aceta e 1 n benzene wer.e
conbi :med and m\peroﬂyﬁi ef pf a@thhydtal b7 ef g Jco dosdy aeKiV <gekA- 5

andr ost an- ‘2%“3 e“ndWhih&ngﬁ)aE(f:’é‘mgéun ‘ﬁsgff;)“% %‘ef%i"r SIS tg{:@‘ﬁ] C after -
recrystal | Joe O{h o JrB8taula XV o b Sialch ﬁﬁﬁﬁf&%}ax Jaﬁ Lhons eluted with
2 per centjeqd 5hepsﬁﬁsefa&ﬂﬂ Gref@ton Wis @&ealmxeactm sequence, it is suREllZ@NLe Wer e conbi ned
and giove 1% eoa*;ompodn of Totneln rYVIR @tmw 1@[@( ﬂ(}a-mmamdfomhan-&lmne, 45
whi ch had

repmpaypd o bor Branspeogfe fdere phe
r ecryst al | o ﬁ,&@%f?ﬁ ﬁgvﬁglﬁ 6()[:%11 rT(,ionva mn of a cxmpoux% %ormula s?@g One
equi val ent O?InSHédlektr&eﬁ toh €n¥el rekRtidhi sBquetlcy/ ek 11thy&rosyl coﬁfmuad:)&oﬂomua et hanol was
addedist o aX¥d| antof (ﬁqfrmgth XM bef sub;ected to esterification so as to convert the 15

P—b

17[ err] - et Hyfydre Ry EH<E (E]P el itigns Thiy esserifigption in 10
R R N R L R B

t enpera- 5§ formulal XITVe AR\ kHat tmce,tlhg msa@teﬁtrrfad &dfotM h rmeg:loaya galp acetic acid,
pour €2 i n inahetl-positiorethough oo @elirse,5Qher of the esterifieg hyHrorsegrbiuph deseribech| or i28le. The
extract warlifaamlelo Wit Thsteeh thug P aitrdA emPaif v s fermula sodi um -~
sul phate and concentr at ed mmacg;f Thin | ayer chromatography showed the
product to be 17[err]-ethyl - hydr oxy- 10[ err] - desA- andr ost an- 5- one.
It was obtained in a ,... alline state from (petrol eum
ether)/ether), and nelted at 89-P5[err]C.

17[err]-Ethyl-17[err] - hydr OW-\@ err]- desA™dr ost an- 5- one was al so  «
obt ai ned as fol |l ows: 55 A solution of 3 g of

17[err] - et hr,éreuﬂ.)?,[madd]Ldmthmeygauﬁndfe@%x&aipﬂ dien-3-one in 75 m of

met hyl ene chl Griidet amdomBoupds of flormpl KVHC and\XEX horeipefoecargit - 2ZO[ err]C

until?8t b er se in the specification of our ¢ endmg ication for Letters Patent no:
7 (now serial no: 1,103,985).
1,103, 987 The esterified hydroxy group can then be eliminated from thgal-posmon ofa Dblue. After

evapor at i 0tonipbund oy fosids XIXiend i irchuls ima diralt %mhmed al desAtOOros9- of gl aci al
acetic aci eh-et-gfntla{ ngme tPﬁ%gr?-%H@Mrf@ﬁ“@Eé Ibh'g é‘é‘l*;(‘mnd'é and t he

sol ut Fon aBe R ion s WSO ORI S B oy e
reaction Mhetidk; GhafVasS tE Qetween about rookl H}Q&@dr@- thbe residue
di ssol ved kdflu t&mptsfaﬁreoéf &izhed’ctlonThl&tleé HEtus, Sodauienio nf wasmpdued ob
extract ed femulp XAE svithjeither 25 ingiganiroPrt FEIHS bist regiia dbths fompgon gtithem car bonat'e
sol ution 5 and the carbonate extracts were acidified with
i ce-cold concentrated hydrochloric acid. The non-crystalline
precipitate containing 17[err]-ethyl-17[err]-hydroxy-10[err]-carboxy-desA-
andr ost an- 5-one was separated by filtration, dried, dissolved in 135 m of
absol ute et hanol and aft er addi tion of 9 n1 of ~aqueous 2- N sodi um

[T o [T Y Y a [ —— . T T e 1

-




fromether/(petroleumether) to give

17[err]-ethyl-17[err]-hydroxy-10[ err]-desA- androst an- 5- one of
melting point 89-90[err]C 15 1.13 g.of . .
17[err]-ethyl-17[err]-hydroxy-10[err]-desA-androstan-5-one were dissol ved
in 15 120 M of anhydrous ether (or 1.13 g of the
10[err]-isomer were dissolved in 300 m of anhydrous ether), and,
after cooling in a salt-ice bath, several drops of 30 per cent

hydr obr om c . aC| d ,Ln acetic acid were addesss7Thi s was fol |l oned by the11
dropwi sé - addrtrom—dur

di ssol ved in 2 midesggd &a sa ‘\E; %fcfl"ﬁn“laﬂdn or m‘l’gﬁ(é"’eﬁ g@s"t £ P%%(f mqﬁa‘?om zed

anol

] li d
with the Tecol Ou%azglllgéhat&ﬁst) meﬁar taﬁ 1lc ﬁéﬁ&ﬁﬁ%ﬁhéﬁ aHﬁ-ﬁretal xample, sodium
| mredi at el y aft elacetal &, potssitim axbra@). F@tintic@teddths ainibatianisG ltaSEd:brtdlimhl mul phite

and 5 m 5 app fantydiRuss eyghinig replecar- b’i}lﬁﬁlieemé’mtmlﬁ thWe(ioe'erad@@dormWéeSm xt dre
rms then 1 anst oL R A S B S SR e v
added and the m erve as the bas® p@fe% tion R&c@h Mefus,par t was
washed wi th wat e, thdl‘sd:l&dt Bﬁﬂsxcﬁth&pfh’e&hﬁdaucﬁfhﬁx be etlietli dag wtfpue the addidoani des

wer e di ssol ¥Wed i nf 4@prrayg bagié mageril. dj gﬁl for mam de and, after additioni0

25 of 3 g ofoPFUHEUh ‘tEbo P B L g SRR 8 4
100[err] C for 45 mnutes Af ter cooling, it was poured into 1 litre
of ether, washed with water, 1-N hydrochloric acid, 2- N sodi um

carbonate and wat er, dried and evapo?%pedl The residue was dissolved in
40 mM of glacial acetic acid, 1.2 g,of _Pum acetate and 1.2 g of zinc
powder were 30 added, and t he/% Vf med mi gixpre was heated for 10
mnutes at 80[err]C. It was then )\/\ 30 poured into 1 litre of
ethyl acetate and the resulting sol Ut i 6/ was washed with saturated

sodi um bi car bonat,g..and HHEN W dabe YR ‘ﬁca&i o¢h ang: ayaos), Bfer il 51 due
was . 15 hr ol eari pha dce@mm@,t obHPEPon@ gap-hydv(a; yaaémeﬁbsu-nncsh ni cat g5
adsorbent. The as described reatiéri inncomiettion bethzde greprration . & poumsnﬁ femrh;pl acetate

in benzene gave rg\)ge‘ﬁg?f r@.ﬁf 5°f formulg ¢ Jgét.%?‘ E"%ﬁgaﬂfef";ﬁgo AR d‘g@th 1 and
2 per cent et hyl gmi) ﬁgféggmﬁﬂ Lﬁo Ph Etm of ?hc r§s1duc of
ethyl -17[erpg - hy ym Q&@\‘oﬁ #O kgl Gn B8 Curriddhths oejﬁlb bekibaat i on2o
(140[err]C and carher for Be donverviohlg! & ecopou of wasulnBiinvedcomgouad ofl fassila [err] =
-36.6[err] (c= | %W 'Elhq G?OB‘TIE’FH‘)‘ a compound of formula XX yields a compound of the

EXAMPLE 2 formula " &'y of et hanesul phonyl chloride were added to a
solution of 20 g of 11[err]- 40 hy rp(y progesterone in 150 m of
pyri di ne maintai ned at Oferr]C and the rea’tgl on 40 m xt ure
was allowed to stand overni ght at O[HQI‘K <t was then diluted with a large
excess of water and extract e&mj H thl oroform The organic extracts
were washed with 2-N hydr ochl (9(|\c,}4 cid and water, then dried over
anhydrous sodi um sul phate and evapor&a@e}d in vacuo. The solid

resi due:was, frecrystall 0
11 orr]- ot Ranesul SRAR o s A R gealﬁlier%“’m Soitor 4o e B0l er ri
[err] = 4%he A-ring (ie. décartbddylationf, Cﬁxslcdnrbecdfﬂedm’d s();feﬂf)w\,d earher for the

sol ution of 12 g cofvers efrar]rcommtlrhiaﬁefsmu f‘l)k ° fermpeVl.n 300 m of
(methyl ene ghl or'ogeg?;”% AR f‘é’ﬁ LB W DR at s,
70[err]C until the - hydmxy-m@suurégnan R ks XVIE Qb GHE be bR Eﬁea s 0

0zone was rIenpvederityy Butbblchbgyitexac cHS& an alkahchf @idiglhmli‘llﬁﬁg heaedre mn s Xt ur e

for five minutesgc Séﬁﬁa%’ﬂﬂ 96‘1"} fes“*‘mé‘&d (CSte'*ﬁed under
reduced. pre§5sure >f Mﬁg\,% 32&@‘""&%“ r fa‘@f ‘% ] odlet at S
Afte add] {dsOited ycﬂraxy es K> -RES-ore a sun y>dr nIper oxi de,
t he react ion mi xtHIr@ntammg an 11-@eterifed hysess) gtmapﬂ;t'alndcoowearomcghwe aifect | tor r] C

(i.e. in the ref th fojlows ﬁ’é‘i"’&t%d’eslc@c carlier for the
and di | ut ed (yvlth f”%ﬁ‘g T iha < gﬁ?ﬁm plat Fhner m?ﬁ?ﬁl

obt ai ned by extr ctlon 8 portlons o "2-N sodlunlcarbonate
foll owed 55 by conblnlng t heggaquepus extracts was acidified to pH
2 with cold concentrated hydr oc \Fgc acid and extracted with

met hyl ene chloride. This extract was *dpiggdi-dver anhydrous sodi um
sul phate and evaporated to dryness in ¥ cuo. The residue crystallized

on trituration with ether/acetone nleﬁgé yi el di ng crude

11[ err] - met hanesul phonyl oxy- 60 5, Zd‘dfwﬁo 3, 5-seco- A-nor pregnan- 3-0i c
acid. After recrystallization from acetone/ 60 (petrol eum et her)
it had a nelting point of 152-153[err]C, [err] = +47.9[err] (c=11in

chl orof orm. A solution of 6 g of

11[ err] - met hanesul phonyl oxy- 5, 20- di oxo- 3, 5- seco- A- nor pr egnan- 14

1, 103 987 3 0|c acid in 150n1 of met hanol was mxed W|th a sol utlon
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sodiumsalt, and after closing the top part of the apparatus this m xture

was 5 pyrol ysed at 290[err]C and 0.02 mm for 4 hours. The product,
which collected on_the 5 ~cold_finger, was dissolved in ether
and filtered. The filtrate was evaporated to dryness. Purification

of the residue by chromatography on a 40 g silica gel colum (benzene

el uant) gave crystalline desA-pregn-9-ene-5, 20-di one which had a nelting
poi nt of 111[err]-113[err]C after recrystallization fromether
[err] = §§.8[err] (c= 0.25 per cenfoslddy i n nmet hanol).
10 -

-

11[err] - met Wrbmf@sﬁl %ﬁ%%voﬂ’yﬁlgﬂﬂcam g“’e"Sea’ZG’C md(ﬁg)lsii‘"S&t‘?;'@E‘bbyAmﬁbrpregnan 3-0i C
acid as fol FS\}% recisted that (ﬁaﬁltpr LS o rl'ngEdqrtr this description and

11[err]- met hladﬂ@mtnp?appf de@ %MD 1@ Areddl WO Righ=cBHEC ArdlbritaiepIREN Ak 3-oic
aci d asd 10@rog:soiontamﬁg ndr thvel @har;oonmtmsutee mfethflusread, poplil 1and acet Bt e and
fused 15  opreng §1§1r1 hn é!lfe’te‘a‘t A ;g?éﬂ{ a%PYQ cogeippged fl ask,

whi ch was egQp] 2 not(irsrcaiga}r,16ca1bo Zﬁ}%‘ éﬂ%ﬁ& Eim‘%"r Condenser
protect ed WihkiBge hlﬁé; Ehl ne,2brEmiad) Of MilofigeC QEX Cssion ‘176-nydrb£§ur$ while a
gent | elestr eam(ohermlltamcgeml; Wwarsneh eefessetd agoEigurttive as the fCael@ carbort hiem nel t10

The stirrediliwteted pcolgds cooled to 90[err]C, 100 ml of water and 35 m of
nmet hyl ene chl oride were added and stirring was mai ntai ned until all
of the salt had dissol ved. 20 Ihe aqueous | ayer was extracted with two
100 M portions of nethyl ene chl org/d‘e', and 20 t he conbi ned organic
extract, after being washed with tWwp 75 m portions of 2-N sodi um
carbonate and two 100 ni portions Bf7water, was dried with sodi um sul phate
and evapor ah@én W Ehelowdalkyienlgroup @sh dU&hylen@bxl propyehq) IT8el terd 98r g. From
ultra alkylme otnetns @lk Ieter oup24ma2ﬁ8n1§0em0]rc tha{ ér eaf bom@@@}g()iwahd t hi n | ayer
by ) ;‘%* o i G TERRRED Tt "2l 10 er cent
(phosphom)ly %10 &) Firet¥haho f’ Spra oSO 5f B 2K & CFude product
was shown to CUIBH ﬁlld’%vnfgaExaQJplgs gont2fof de&A1rpruegnm QreparRiol ,OQdetaamg

DesA- pr egn- 9nenad-iBus2ge di preotigas converted to

20[ err 6hydroxy desA- pregn- 9-en- one as foll ows: A
cool ed"sol uti oR Qifwich-of 39 O lsggthEQJr&]bYrﬂfd Aot iR Rnd WhioRlie 48T NANGI was 30
slow y addeds tol @ efigl wdetaenwofozdniz2d gt 0f70UR§Retpte@@ty- Be)@rtg - dmtiLthe di one in 20 ml
of 30 Zo%‘int%“s blnaemh;glg%l Aﬁ% g;steiarr(ié T e?rtj gy e ﬁ a? aﬁggoturgﬁﬁwﬁsul ting -
mxturgswas% Rgc N 1 dilqted with
100 m of 18tided aé&tfe@qs&ﬁﬁlt gt éfaPMfo?néthl 1rgf9 o @%‘v‘épotated%o # :

chl orof orm dﬂﬁﬁss,eb(std’l\ad‘.hn WEt® i pfedhbenvand caumiaye dwmth-HOSdmumcsrml faat e and

evapor at ed 50““10“ Thca a ]gg“ é’P‘dFCh “z‘sféccet Ihd‘it?c‘llh@%acéﬁ [Tpe léfd’ﬁct Thi s
oo, ves ESy g e Dbl Al o, mnganese
di oxi de wer g e solut |on MhIC% then stirred
for 72 hours an sbtuocm tsfenpercmtlm-ahymm-h}eroeﬂs-am -he-A-hdrindatien-2vaporated to
dryness in \P d?sjrtd inTHE Ir‘ Eﬂ‘lvt/aéas ratﬁrﬂra'tlgb ! dndwlnxe«r g &8 gel col um
and th%S the sodxéil?s};étt(ég %-lnpyg -éh.fo %lf ﬁoﬁ#{f%&a%—;— me”e gave,

after concentd @tideNs g&f YOE ﬁt ;iHer{}'Qcctate were added to the residue and the mixture

20[ err] - hydrexyyr dsseiﬂm uoe (Prc@suenssﬁﬁoﬂel mhb o285 w8 irQrfect.i/lstiml Thezed from:

(et hyl ene hma‘e wag 1 e loee Bl i 'thﬁé‘r‘ ‘erfntﬂtg ‘eé gt geeress needl es of
mel ti NG poi znwgidse]: f‘:’acnol%s 1e’luted nzlenc an %IfSeEé;l ; r(i =0. gb in

absol ute et h&:@ chtate in benzene were combined and gave 17a-ethy] 178-hydroxy-10w-desA- EXAMPLE 3
A sol uti on @hdrésad-Sepngfwhitl hat # ]nelhggjrr e@ésﬁ éteonerystaﬂnz&@@ fiin of et hyl

acet at e and petroleum Cthefé’fz actgps 9 @L‘I‘p I 1 814 4 efylagyasciingg t h ozone at

- 70[erg] C ti’rt‘tcﬂﬁaﬁ‘rﬁ gt, g%(%‘lss 59C 5 sf e ‘ﬁiﬁ‘“étiﬁt"“e’&ygeﬂ was

t hen passed cttar ough the sol ution evaporat ed i n vacuo at

room t enper at urQse ed'lh\elegouf@bdllan rrétdxutcyrhdpj drieJi dlef vbadutdre@;sml ved in
100 m of gI¥&FdP 2alHenColOP dreatich 7o sy dySPyoxaddf 4 “j gEanS-gge of 30 per
solute cthanol, ine

t
cent h)ﬁgr O0Q€{ke overn ight, thenP&ld{HEd aﬁi r;i\; lfntaceﬁé-‘;ec:?jpxﬁ%fnsw temrgjtgg (' ns(ﬂ
i ce-boxX). Thethsalitlceo mimas THeRreY apovatadih water, dried lorbr \Aﬁt@u@usand the

residue tri tsmlatl edplwetﬂnd epigentrated) pretadion d hiprlgyst eiranatola ¢vee |thezat | on 50
from acet on ep gq 17-ethyl-173- hydtoxy-IOa-des -androstan-5-one. It was obtained in a

f 1 h her}, and, ted at 89°-=95°C
11[ er r]sshydro mﬁ"’ 55 By s D SO ARG 252 QIR RaiRN Cos Bl 3. Lz
i n

| act one of nel tA siutipobind g 26 3fasdthy]- lmaﬁﬁxexyra}tﬁoeu{ Bt-di¢n=3-dne 1935 d0of( C=

chl or of or n . methylene chloride and 24 ml wgthyh protete avas esPrite oh —@9°Crung! igy begfme

11[ err] - hydroxy- 3, 5- seco- A- nor pr egnane- 5, 20- di one-3-0ic acid
3,11-1actone was treated with one equival ent of 10-N sodi um

hydr oxi de sol ution and then evaporated to dryness. 26 g of sodium

phenyl acet ate were 55 added to the so-obtai ned sodium salt and the
mxture was pyroI ysed at 295[err]C 55 in vacuo for 2

[ —— I T LT T T 1 - o I R | N 1 o



1, 103, 987 15 yi el ded
crystalllne 11[err]-hydroxy-10[err]-desA-pregnane-5, 20[ err] di one which was

recrystal - lized from (
had a nmelting point of 150[ err]-152C, [err]= +84.0[err] (c=0.5in
absol ute et hanol). 100 ng of

11[err]-hydroxy-10[err]-desA-pregnane-5, 20-di one were added to a solution 5
of 100 ny. of net hanesul phonyl chloride in 0.7 m of pyridine. The m xture
was 5 . allowed to stand-¥9&fhight at 2[err]Cin a
refrigerator, t hexﬂued Al m‘\f\ﬂnﬁnh tol @9ned, Rf reMBRE &fas dissolved in BIOCmCNt iRkt ed With
three 150 nml por tic@idscidko r(gl’SOrfxlOd’fm)@ﬂd:exiEQ@drﬁéen pdroxitie tahiy the g@ution allowed

chl oride. “The con?rsnedjato’ro nﬁmpelewtt’-rfatﬂ sleyaeFle artver)ixwie ﬁaswaltceﬁfate 1\

nydrochl o cg “";zzzaa&ind ARSI R S B S
Ct:

sodi um sul phat e aigl 1RVaB Righ ity v old cla@cerﬁraréﬁ r chxnec dRsi due was
recrystallized from I&l’b-hﬁﬁtallugl Medipiyard Ipesinihe Dyektigky7s- hyaz@xy-ma-carboxy-desA-

10[ err] - desA- pr e dmsans - -VGF eﬂ%ﬂ’heﬁhegm p‘heshaﬂtse‘veﬁ Stm
oo vaoferr)” SR il o e B0 e SR
A sol ution 0 1H§Q17 e@rlérr Wanx I;/@Jh&i wi r,QEx@QtRﬁrh%h D- di One

nmet hane- csdiuknp hdpiateeant morﬁﬁttrb]ﬂed af drbheby- idli vagab. MHe- kituerevad clestalized heat ed
at reflux for 8 Heur Stha'n@mrgum ether)hrengle&vb?perhalﬂéé hv@oﬂrl%éﬂéé-andﬂﬁ@n-ﬁem due

It
was chromat qgr apl’f)éa;g? oqu/' ?#;-h drox g(jﬁ ~d st\—an%gstan 5-0 re %}séoxr@ct ?n 15
magnesi um siTi cat@o&d%Okedbus o B Mot fhe 20DBImek SO dbRIEWin 300 ml of
acet at e)/ benzene anhydrous etheﬂhdndg\aapoubaﬁ:g G a Gflr-kdBatle | sevaat drgpsedf 3@ Gher cent

desA- pr egn- 9- ene- ogf lPrﬁcﬁthemFio‘rifn @4ded "“115 nas Qg g L@?S dfi’éé’gq es,

mel ti ng pOI '}B 11% F%ﬁ% cdrﬁvéq ﬁi rat rat t 20
mel ting point to ft@r lsvw th ofia § aﬁmde@s tiod fasoaﬂnemsg@mnom &r epared
as 20 descridb@eN lsddlutrherltoﬂi’am’ dlupar gy ajddl. dhe Em:artrzpha tRen transferred into

2 a separatory funnel, 500 ml of ether were added and | as shaken and A AT

e e s washed with vater, dried an I 1
e o gt R SRR o
thiurd Ic te, Ok tedh at for 45 minu
l i quor and 60 g (J:bolmgohmscpanhredjmwtlrm&@f duhtruwebhdtvmhhater,tlr”ehwrctcmoxﬁcapxdwat er. 25

and adjusted to ﬂaf@nﬂc nd epde aPOTEdIT’te es@umasﬂ%veéerm. li sed

medi um . :Og‘ o o uthr st Lgi n
(AT.CC 6%g7b) d%&gd muggﬁ yl:?}ti‘g:xd r@%ﬁﬁgﬁgg@;gg&h%ﬁ%g%ng 3@

rate of aeration sarhdn smqaxrbonmganmm:lm tritatwatel) elriok yoye evappdtalk Ghe residue wasvas 6. 3- 7
m!|linmoles per h P‘ngﬁmﬂ ¢ roa ‘t‘)f“ﬁ{‘e‘ﬁr . g f% % rs’élF adsgrbenhe Thest hod of

rac wit ne a enze ave regenerate
COOPER et al I'n tart ate g acn tate in benzene gave 17q- 35

17[err] -ac et’ oxy R Y BBt ir0fedeb Nandfdst-9-en-5-0§ 0 tera@&mﬂen waaecadged to
this medi um contlel minrHg welRd), vau pbtamedat Hgles. [aJD = -36.6° (801 in chloroformRhi zopus

nigricans mnus strain. The resulting sus en |on of the steroid in the
cul ture was incubat gd updgL, 1, leﬁoﬂﬁechﬁggﬁﬁ r?é‘u E{ﬁmgr AbHEoaNg. aeration
vid Inelhta

for an . g ad@umyop}aéesradae PUKO PRrdf otdhandeRr redfih Mycgpi um

were extracted. Togwure was allowednpcehd vmnmt D‘r(é At ¥ds|thee dided wra:srieée txggste, each

time with a vol urfé "8F* éftf‘e‘txgi‘féﬁd Jyth Ch1°r°f° ﬁ%‘?ﬁf?’f quéwaih to the
drochloric acid  and wate t{ren ed over an g um su ha e 4an

nycel ium and eXteR): ia g i1 Wabip, THA Sl ik was recrystal d from methan ohg@c vol une

of net hyl engschl qnhdethap@rpﬁmm@bgzs:@@uadf ehidgh poine 01 Sa3B—0d0oCNGa ]2 = 45
nycelium The acefb‘ﬁé%nﬂl mh?ﬂoerne chI oride extracts incl ud| ng soI vent

were then f"‘ff nesuiphonyloxy-prpgeserons ?9 1 § beer
. m ncln eth acetat e Wi niil the
e ere g G R GSHE AR L
nmet hyl ene chbori der,ou@aﬁarepmbﬁ @i d) @ Mige Rakiks. Mrehydid chlonde Wi therere ved he Bp xed
extracts and beerunﬂqurtduepﬁ@resawdattdrrén so}unvmd@tqdop tZGQmS W@*Ii etrrﬂtﬂlopydt@n\éter 40
chioride. each pAfiehd Ml AFLaren L nes ot (e ke
extracts and volume%?@f n?l la (q rd? E{xemﬁgﬂ E&E P fhi
extracts wersg thess msﬁrﬁdy\ﬂkttabtmﬂ vuth 8 portionsp® 7 mDﬂSZ-MEod&chafbeﬁated&l‘btwecﬁqueGEIS
sol uti on of sodi Lh’.h @m@amadhrameoueaen»t oras jpeidifiddetiorgdl 2 with cold anleentréﬁt h of the
vol ume of the co i da |Vprh|r¢f§wgi ‘i’e’s&s’@”*’sﬂi}gﬂg rargr;e}’aﬁ ‘é?’:§45
chloride extract Son ru%at G e, Jtetding clde ANDAEhALBIPRRHS
sul phat e per6o 5,205iox0-3 5—seco—Al-n0tplf@nan3 S0 latld nAftandcrjrslfP&matfoh | et exckton ,he 60
sol vent was reno\l(g‘ﬂmk%mhefb Erehad |alf¥°?ta5é°lbty°f 152°—153°Cdj [1of*1H Bt 96n¢=ahdﬂ t he

resi due di ssol ved™ ff\ %“ ok efol u-fﬁ?&m‘ uﬁ)ﬂ@% ergfso ?f%és‘%fﬁ §Sn§’§f Wwere dried

t he sol vent evaporate rom-t trate

and washed five times, each tine with a 5 m portion of ether per
gram of crystals. The crystals 50 were recrystallized from ether,
giving 17[err]-acetoxy-11[err]-hydroxy-progesterone. 50 B)

The process:
17[err] Acetoxy 11[err] nethanesulphonyloxy progesterone was prepared by

oy D . e



norpregnan - 3 - oic acid was prepared by ozonol ysis of
17[err]-acetoxy-11[err] - net hane- sul phonyl oxy- progest er one
according to the procedure of the second paragraph of Exampl e 2.

17[ err] - Acet oxy- desA- pregn-9-ene-5, 20-di one was prepared from
17[err]-acetoxy-5, 20- 60

di oxo- 11[ err] - net hanesul phonyl oxy- 3, 5- seco- A- nor pregnan- 3-oi ¢ acid by the
conversion of 60 the latter to its sodiumsalt.followed by.

pyrol ysilé according to the proceddP®3f the third paragraph of
Exanpl € 2. 3.uic acid in 150m] $nethanol was mixed with a solution of 1.5 g of sodium carbonate 1,103, 987
17[ er r] - Aceh GX Ynl 20 [weter. ]rhhyﬂmwasdm&ﬁmaff&gm&o en-lhreQaLImaeRdR fAtkepar ed from
17a- acet oxyﬂnd evaporated t0d1e?@¢¥s IS@WISI?Q;%@W@?@d Ortlede&&rmgn and ™ .

r eoxi d?‘t ! Or];;yro yse%sfdffj Zﬁﬁ’cia@fitfc} n F kﬂig ?[‘he groéc‘le!g? aggflch coﬁmlfq ffak, paragf aph of
Exanple 2. cqq ﬁng%',l_was dissolved in etl‘er and hltered The filtrate was evaporated to dr aVPLE 5 5

17[ err] - Hy drmifsati@r 6ixdie B:5iBucSECdirofagriphi @f @SMasilda QtlCcoluma |(tdnzewas pr epar ed
by 5 cluant) gaveoerysabine d¢sa-pokn-P-ot@itdiong N{élcla(btdorl dillehgg tpoint pfe pr ocedur e of
the fi I‘ st p]éll ag,Pé- agnfr recrystalhaanoxE{rgﬂpqr}@r 1[a],, ¥ =+56.8° (c S per cent 0

17[err ]0 I‘ O)ﬁésﬁ Snld- dne gQ@-&i‘oﬁn\QJ’s Qfb dBkainedORGa lf’uDIQethanesulphonyloxy-
17[err]- hydfrzmx:yexa [58€cb-]A‘rdQﬁo§nﬁdeid)ﬁfﬁanf-ollows -one were prepared from
17[ err] - hydr oxy e@@ﬂwcw h@m’dWO%?cOe@r!PX‘?}3:é1&Q§0-é@Pwr ?}ﬁ -10

COI’IVEI‘I%I on % lzs? :jldﬁftvgsr%fh T ed % gmgd% \B%; ?v@gg E@ ysi 35 aCCOI‘dI ng
to the secomg: twbdand an air co r, ]f} -dﬂﬁfhaegﬁa&’t

17[err]- HydlroomwhﬂesAgemtdmasﬁ -ogﬂemgeﬁ vﬂmeachdﬁ@erpt’hepafaeﬂ of fhe omsir

17[err] - hydT Hfiq as cooled to 903E,51A0 of o5 sg;[\% ﬂb’ie i nation
f .Ol ! OWs d byT q? ?&'M w w%@ p% gvmeth}aen aorg dur Of . the
final par agdele Lrads; bemg washed vutlf%@ Sk £ eae- 5, d' one

was prepar eddxfmambonit [aed m]‘»m M@Welﬂ@ﬁﬂat&ﬂdﬁmkd with ?.sBmm sulphate 9- en 5-one by
oxi dat i on oftdt (fEappraed. erThyy mpptal Jregyipl ciintweightdorh® aei H7°8ol ¥Ed on in 90

per cent acdblétc( = ZFhe2480:0 bt-8650k dnd @i\ -lged clogtad@raphye aajydis’ - di one was
recrystal | i Zex/methanol (1 1 ¥ OMind QY Gk:0da@ X fHIEHh Ik bEE bdid finedancl S53ayd 2 3. S[Zgrr] C,

[err]= +83[ wis rcgud[g pro@uct @& Ishgwn to contain ca. P @xhdesA-pre@G9-ene-5,20-dione.
EXAMPLE 6 ~pregn-9-ene-5,20-dione was converted to 2083- -hydroxy-desA-pregp-9-en-5-

16[err]-Ace md%gru%héﬂ £ ¢ Uk QP bE MR a e SR 23 1ANE MBandWaPar ed by
acetylsti Onsl&)\ﬁy added to a solution of 1.2 g of desA-pregn-9-ene-5,20-dione in 20 m! of 30
16[err]- hydeIkzgnolZ@anQOneétah Cémgldhmc tp)g egrnurdwmle@iqyr?é hows #th0°Cone equi val ent

It was the of, t
of acetic of chls roBc;{ dgﬁe extract was Jr]xecp szx rous soFd ufr‘;z1 }bf? };l %‘lland eva oratetrrp eratur € for 2
hours, foll gug 2 colourless oi L priddhic VQas %W@&E 350 m{ QEUO.
16[ er rf]& Ac etmgforaoana gtdf aeghﬁéé (ﬂbﬁ;ﬂdéw&x Qdc&d So SRCODNAon, Ahich was 35

nor pr egnan- @ﬁrofttﬂe@iéqr d Z\A)alss pirlewaiteemerb?resole@néla yds the fifsfate evaporated to

16[ err]-acefd s ? atogegphed on a Sﬂ‘c“ h% one according
to the pr Ocafﬁzr? v:;‘r’tg) PE' en [g é@jte in benz&h %)¥ ter corl %gfn(frrlzt;ilene
16[ errjo- Ac ettﬂleyle) tﬁ@mste b emm @myﬁessh@{d&s b] mele@époplt ezman2zBeone goand.

16[ err] - acefadxy="-33°(c= 05in23@°112®et@v¢i)yl ened| oxy- 10[ err] - desA- pr egnan- 5- one
were prepared from 16[err]-acetgxy

et hyl enedi oxy- B~e%fn 3f 54%9&Q1¢Ahy‘aﬁb§:§jx@§1§l@@rwanQO@mﬁEf' &hyDXcc6RNYEr Si on of the
latter to 380 ml of mtes:ylsr@ohhlmdesadstrreﬁ Iwirtveebnk :pym)t?ﬂ: smlsrh( agion di ng .to the
procedtfr e OPCCQ“FFebl‘éFe’éGhlﬂH gygen3gps then passed th@?ﬁh 2d i ‘gtr gﬁle‘?ﬁed Exafpl e 1) and

reacetyl ati &g %‘l‘a%%% r% ?ﬁﬁ% EE&'% éﬂ% ?,Q,?f TR 3%5er ent Gléédro cn

o,\ﬁ@@ prepared from

?l’le a

16[ err ] - Acepaxie; PREQR
16[err%& in vacuo axalceihb @ntﬂﬁteét Ic&lnedymkkgg- st [Reerghaflidetion egnan- 5- one by
brom n&ti on f;gt E Zhydroxy-3 5-56[60- ggﬁifg? ! lt)qeégir)(!) Ormtgo%’df ng t3® the

o
procedure 0 Pﬁemﬂ ﬁg{xdiagfa?g EOf y-3,;5-seco- orpre ne-5,20~ .
EXAMPLE 7  dione-3-cic acid 3,11-lactone was treated thh one equwalent of 10¥ sodium A) The

pr epar at i onhylfoxidh gohgioxaartw thep evgbrred a dryness 26 g of sodium phenylacetate were

3[err] 5ﬁ—|ydr6§{§é‘iufo§y’§r "L‘r’gggt v sadtoandy I“@ﬁé’dl Valies:: nats2% e s

crude su imate W, omatographe -gel column
prepared eluted with 10 p 2:fzem: The amorphous solid 11a-hydroxy-

3[ err] - hydr accydedlopregnt -sgmidnyel w@rﬂa@raméd & 2k GRlAn] e Hei@mSH! ution wi th

et hyl ene gl mbfoml pad 3609 m,rhe(-—ém) h@ﬁlm‘a@awom gmap)aﬂ\ljasicar

Pyri di Pﬂe/chan %t ﬂceemggﬂmm mﬁg‘tg‘ OEgFPrraf lecséor gq73s - o0

3[ err] - hydr &ya: lémf’fa%ﬂ" i Y e rtﬁgﬁ‘i;y%“ i 40

yi el ded 16[err] -rret y - 20, 20- et hyl enedi oxy pregn- 4-en- 3- one. B)

The process:
16[ err] - Met hyl - 20, 20- et hyl enedi oxy- 5- oxo- 3, 5- seco- A- nor pregnan- 3-o0i ¢c acid
was pre-



pared by ozonol ysis of 16[err]-nethyl-20, 20-et hyl enedi oxy- pregn- 4- en- 3- one

according to 45 the procedure of the first paragraph of Exanple 1.

45 - N o
16[ err] - Met hyl - 20, 20- et hyl enedi oxy- 10[ err] - desA- pr egnan- 5- one and

16[ err] - met hyl - 20, 20- et hyl enedi oxy- 10[ err] - desA- pr egnan- 5- one

were prepared from 16[err]-nethyl-20, 20-

et hyl enedi OXy- 5- ox0- 3#5- seco- A- nor pregnan-3-o0i ¢ acid by conversion of the
latter to its ' sodi um sal t_fol I1d8¥7by pyrolysis according t!§ the
procedure of the ,ﬂagéan@l sBilfle tR-ydroR{) 108-des Eééﬁﬁemsdl&f: WEXB Rk Geclystal.

50 iefl eﬂid’ -(M&h;hxyx -cBBridkfl(etrbiytinge Rexek; 0xy - e SA-npliing npofit enfi- 5- one
was pr epaf'éd fromp C; [a]%ﬁ;%rl-sfr .0° (c=0.5 in abso'ut;ogéhanol‘ d_?},‘r g

met hyl - 20, 20xet hy| e B}H g&i E}n%‘e] Fregpshlsion s P a8 5
fol loved by de-  oions u?ii RGN0k PRIEESG! dleh k@ \&1@@0@&@6@%&53 of "the
final paragraph ofnd dewith, tl.rec 150 ml portions of chloroform and 100 ml of methylence

EXAMPLE 8 55 g&lorrqi e IP ﬁf‘e&tqr nlcg[&tra[cqqewegpt sled 1y th esr 1-| hydrochloric

55 d an h water, t ted over anhydrous sodfum sulphate and evaporated

n ac Thp cr allin was TeC stalhzed from ethe giving 1lc-hydroxy- 10
21- Acet oxy- 11] er r { stk oo S s s e Br G 2 S 330061 0aS
prepared by [«]p% mmo(m:@lscj ktﬁrﬂhteéth;ﬁal ment of

21- acet oxy- 20, ZOF@S h‘gflselh ml g gﬂpgu 11411?11“3 =18frdes Apeegiage-5,20-dione mefhai’?&l to the

P methyl-formamide was heated at reflux for 8 hours ar )
procedure of jsExa xé] brated to drynes; The residue was cnrn~) graphed on a cojum 15
1,103, 987 activated magnesium silicate adsorbent. Elution with 2 pe ent (ethyl acetate)/bt enIhe
Process:- and evaiation AL eHe Otunt- yzéldsﬁiecrcsﬁ] preanmaetnlé’l-a,ﬂ@}&miepiﬂ(lhg/ lramxyof- 20, 20

- et hyl enedi oxy - hnﬁed‘tﬂ% melting point '315‘ 8 Ppfech ape o ment of
21- acet oxy- 13J err | O@H ]gg ‘gg}lriyif‘ﬂ Wéf“ lisg: compgidg ep&? >3- ong
wi t h net hanesul phony hloriae %:cordl ng to the procedure of the 5

first paragraph of Exarrpl e 2.

5 _ 21A- Ce%)xté of ”Smﬂm mm Pghesul phonyl oxy - 20, 20 -_

et hyl enedi oxy - ﬁmdxu Lsrm Slf 20.¢ of EDAMINE erfA\m ié-ﬁ(gg[ qp?a'ﬂ)uml orc

acid was prepar edofbébrrpﬁélBQI yo'sla 3 rechnRR QI £: diln fi ilre with tap water
met hanesul ph#ny| oxyd ad;@.eq Z(Oa -pHedz‘ ~e41e ehhsOptgpared. pr2e res 0f 4lls-ste@hsed n@gdiamone 25

accor di ng Wef g‘ QEH ”é"tsfw“t;h@“‘ b{ hanéfmc ﬁ-p| e 2.
10 : Wil ﬁﬂo%‘ﬁgw Ki& 5 d}i}f %@1&3%‘
prepared fr Om 21€OOP R e: al, Ind, Eng. @6e&4.000¥4, 36, 5@4 g of B ﬂgfﬁg@[wncmll[ err]
- et hanesul ghony #xyl -of Bcetone x@re- added5to- thiseM@Hum containing a Ad rourpgregthagi- 3- 030C

acid by conversi oﬁ"’é‘fpu{ FrETiFaRY s t‘itsa"’ilt?hcsé?lgenlts| Ol?'éﬂ"’ﬂsoﬂmfl B Eﬂm in the
b

pyrol ysi's accordi iy ?Zﬁﬁ“ﬁfe&ggﬁgflg ol IcH (f:‘%laﬁfjpl e 2,

except that mycelxﬁnh&vaﬁl rkbe Efil{ase), HﬁhedV\@ﬁcer &@EQW wied LﬁmE rcﬂaetcamat Wi th
(acetic/anhy#ri de)xypﬁxy:mamynglupir jnoyolulfs to the tmycamm,kand exu'pctcd twice, each time 35
15 with "a volume of methylene chloride approximately eq vijume of the

11[ er r] - Mt hanesuf PRy ﬁ@ﬁ?ettaﬁf‘dﬁféﬁ’f SRR N é‘ﬁJ fa"‘i?qb”fﬁgc'%‘eﬁterone

was prepared by successwely withe at gPedhs ©f methyiene chloride, cach portlon being half the

11[err]-hydr#éxy-1 lems.r df tHe7hisedr dxiricssopd b yﬁitrdte,rredltiwym ogeistserf @n@yiengn th 4o
OI‘EJ:(ﬁl V] 1 ract T

met hane- ﬁ ‘i 1ﬁ g‘iﬁﬂ% coxzbnl l&cd megh}E':ax(lE hqq ]j/g ftract wcre thgéé 5 e[’d%'cwohar the

first paragraph o orbete aqueous solution 0 s m ~biddth Q eaL r@(;n eing

met hanesul phonyl oxae tcntﬂ.ﬁi{ thé Fdlynde/df ERe Jombintdsoglyepy tHldien edi:@x The mdhfene 2
seco- A- nor pr@gnanf@ﬂf@g (Exltgiﬁﬁ d“émﬁben ‘ piriep it da By- 5cgchn@t:n sggsfsgzuml& l?attfr per 45
8 01VE: an by was remov YOI th rate '
- met hanesul phonyl Q?&lauon and the resxd@!tsg1 %ftjd ;Z[m%‘rmt methylene uxl ride ﬁhc];re n
-i sopropyl i denedi gX¥sRhOgestRIHGhRe a@ﬁ%gl g rEsQIuBé"@ys OGRS « fh:a second
par agr aph of Exanfteetinzs, each time with a 5 ml portion of ether per gram of crystals. The crystals

16[err], 17[ e?r]-i ger%rrefggwherérfeqm R - @@ggxiﬁr@gnxygiehydswmmsteqq@ was 50
prepar ed from 25™ 17q4-Ac :%qm-mﬁhaqvxsglphon}lé[ygbrgg ne wap %disrcl:‘lc{ @3'? Qreytmerggy )

16[err],17[err] - of $RPIQRY I desteror anesu]phonyl chloride accordin
seco- A- nor pr egnaneoahemrorecamaaﬂﬂieytrscmnageplsctf@mxmﬂez he latter to its sodium

salt, followdd 17:1 - cr(gél2 %la?oi%%:gvbd aﬂi‘eulmffllqgl%}’ oééduﬁiggﬂgfﬁ-t he 55
thi I‘d par agr aph 0 @{- erone 1ccorgxn§ 10 thc):, ﬁ' xhg%géﬁg) é agrapg of
16[err],17[err] -Ekas@grz)p enedl oxy des - pregn

was prepared from 1bkexed yﬂ? c%—%a@m igtie | vehe rpeaglaredk yrom ue-sdétoxy-pzaagn -9 -
ene - 5,20- %  dioxe- 1“113}‘1@5“15 g@ i ot esRt ‘g@ € irgth bude orrdirviey afo t h@
procedure of the ﬁfd%l axﬁﬁa‘t owed by pyroly sig) fice %Tfﬂ e grocedure of the
EXAVPLE 10 17 err]-Di et hyl -

17[ err] - hydroxy- 5- oxo- 3, 5 seco A-nor androstan-3-o0ic acid was pre-

pared from 7[err],17[err]-di methyl -testosterone by ozonolysis of the latter
according to the



35 procedure of the first paragraph of Exanple 1.

35 7[err],17[err] - Dinmethyl - 17[err] - hydroxy - 10[err] -

desA androstan - 5 - one and 7[err],17[err] - dinethyl - 17[err] -
"“hydroxy - 10[err] - desA androstan 5 - one were prepared from

7[err],17[err]-dimethyl-17[err]-hydroxy-5-o0xo-3, 5-seco- A-nor andr ost an- 3-o0i ¢

acid by con- version of the latter to its sodiumsalt foll owed by

pyrol ysis according to the procedure 40 of the second and-third

par agr aptes of Exanple 1. 1,103,987 ' '

7lerr]  I7Terr]z LIEL Il é lra%tn_“%y‘@& XYa %, rost - 9 - en -

5 - one Wagesa gre‘?fgf’e’ﬁye-% éﬂ e S E%ﬂﬁ:g Ju‘}(il?[err] hydroxy-

10[err] - desAhamérmm@ﬁphﬁmmletw brom nati on OV\ed by

dehydr obr om natl on according to }tshe pr ocedure of the f| nal par agr aph of
Exanplse 1. FXAVPLE 1 1

-seco-A-nors sta -3- ac1 was _prepare

45 ozonolysis ’ﬁ’[eé&sr i\/{%“’ SRS fcﬂ?%)h: e Chesd ﬁ@}pulafprogesterone
was prepar &lamgle bm 1l[err] - dr oxy -17 err]-net hyl - progesterone
by treat nent éﬁb- !h‘eoxv éQﬂB ?A- Ffaﬂrr%@q?)e% %ig@%s -desA-angrﬁg
accor@dng o984 | ? ] 1 d‘ﬁggg, 2. 10
11[ e Iﬁv% 10 }IB?QQ 01ts odlu lﬁolllg I§OXO 35 .
seco - A— 50 178-Hydrd§t@-ﬂ¢§A@gﬂ’i&ﬂ9—&—Dbrﬁ aas Ghrepavers fpe (1aB-pytiroxf1Gm
11 er r] - nmetdprarradros na%&m E gﬂvr?étbh ehydmé’@mmatm“ accordingri§gest er one by

bl fly

ozonohysi s t‘%?f"ém } ;59 SOl oRT QRN B biEossecONE

par agr aph ofc, tion of the latter wzth a 2 per cent chromic acid solution in 90

17] er r ] - MetpkrydentchesiAagid é?l-stgelﬂmed BesB@ndtosonencitel3-dipne rrmsthnlam

11[err] - netileineyclohexane and melted at 123°—123.5°C; [a];,* = +83 =0.1021 in

sul phonyl oﬂ?x@i[err] met hyl - 5, 20- di oxo- 3, 5- seco- A- nor pregnan- 3-o0i ¢ aci d by

convepgi on of 55 the latter gompisSe Sodium salt foll owed by py ol ysis

accor ding to ther Md%ﬁylﬂxﬁdmﬁy@regﬁ5—en-3 -one was prepalmdrbd apafasigreiph of Exanple
16v-hydr0X32 rerh]rlﬁ 'dirde -é'rOP th&ﬁl ~egrivajsot % ety en- 5- one was

pepacen R RIE Y o s B R o

igcor d5 ng tnBrpfep@nPloR a %ﬁpréﬁlre cﬂ%]z oP 8dachgdtax| ethylenedmxy- e:2.

pregn-4-en-3-one according to the procedure of the ﬁrst]paﬂ@@ghgrgﬁxample 1.
EXAMPLE 12 16c-Acetoxy-20,20-ethylenedioxy-10«~desA-pregnan-5-one  and  16a-acetoxy-

17 er 1] - VeChILSRIGE MR WA o SRR G haP SRIPHREAR 3. of ¢ aci d vas

prepaned it sodium EaltORdNolvéd 6§ &;}mrmt(agcbrdm@sa 08 pRkdAtR obyhemmwsr s @ccordi ng
to the pr ocledlma@gtaphstoh@xafmprest) and reacetylatiqp, arlén @ip lanhyfirideepdrpiridine.1. The

yl -ges onaswas prepare 16a=
So-obt ai ned %@? L%:%%g}y-ﬁ}e ?s%-pre%%x- -one “by brg‘?mnatlon folliwggl%} de- +9.8[err] (C_
i

1'”Ch'0r t ding 1o the procedure of the final h of Example 1.

17[err] - natign. actcaorrrmg t°‘r$ypé‘?°%>?§f . fofa rmru]agn}p ccl’esﬁm-peandrostan - 5 - one
and 17[err] met hyI - 17 err] - hydroxy - 10[err] - desA -
androgfan - 35

) pd S, . : _,
17a- met hyl AI%%’M I}"’r@fe’ G gz{)’é A m'ém&%egﬁs ARr apgr ogtarad-gic acid by
conver si on k@lfahsatlon of 38-lyld fbx mutn&fhyt-@egnis&nsodneum Badkehe TsehtlodWiithg by pyrol ysis
accor di ng tedlyb¢¢egl bgseduﬁaeltcmienﬂtﬂq]eho}!@ aCld ass@lynd Pyridihe fchiomig qoidr agr aoohs of
|4@ 1. 6(9 ?5(% g 13_|_ l& kZOSEQFtéyI?leloxy-pregn-S ene
hydr oxy- 10[y1c ,i, gapTandr o5t an lgxy r:énrrefl 8 at 96-97[err]C [err] =
-28.2[err] (C3bu- ﬂeﬂhjﬂ—zo 20- ethylenecﬁ.‘(hi’-%ﬂf-i)f Ro- Aadpldren-10f asid fvad goner nel ted at
165- 167[ er I @d by erqn?lysm of 16 @ftbrl-ﬁ'%g'@hy@n@my pregn-4-eni3rpng pdceydiog tyr ) .

17a- M#P hyl -* 5 0, A8 I BOR! ed f
17[err] - 15 rened Cgh s vraeey i eg&?‘m@n S one by

brom nati oret Iaheldm;eﬂo:days S oQ)regnéhEB -oic acid by coxb:ﬁ@m 6fahd leteer &ciesor di ng to t he
procedur e opdiynneald foliped pjapy;:gysgphcogiﬁnggg( thayprasedyre of the second and third 50

5 hs of E

EXAVPRE 13 "““g“" “’th iia‘“‘%&é]ﬁmedro&y- Ra % £9.9n Obne was orepared from 164
11ferr], 20[.@% PI0G G fbrehhm 3080 By Ibfbmirldbn lollWed BB | ene
chlori de angd ﬂ'orﬁihatm a@brhiyrg toub € prateGurtVaiSthe AN paz ehph bf Exan?lﬂ[: err] C. After .

met hyl ene chl ori de 20 had been renoved by distillation in vacuo, the
residual solution was diluted toglQQ nm 20 with ethyl acetate. 5
m of 530 pex @ﬁer)pepgymgg@g\st,pg,rg% - Wwas added to this and the 55

m xture was | efliAcowssii-idtoxa20,20edwlededingygrahrea-3-offdh @2y e@paradoby m xt ure was
concent r at eficrobiological tr‘taenegﬁ'“gr?ég quﬁzQ/@c‘i}th“qdﬁéY Pt opaREHdup in 1 litre
of ether, aRE°fEFEsHel FREPES ution extracted 10 tines with 50 m
portions of 2-N aqueous sodi um carbonate. The 25 carbonate extract was
then acidified with ice-cold concentrated hydrochloric acid. The 25

preci pi tated product was separated by filtration and crystallized to give
11[err],20[err]- di acet oxy- 5- oxo- 3, 5- seco- A- nor pr egnan- 3-oi ¢ aci d.




A net hanolic 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 0.5 nol equival ents of—sodium carbonate and evaporated to
30 dryness in vacuo. 5 g of potassium acetate were added to the residue
whi ch was then 30 pyrol ysed at 295C and 0.02 nm The sublinmate
was chromat ographed on a silica gel colum to give

11[err],20[ err]-di acé&toxy-10[err]- desA—pfos gpAan- 5- one. 17

Brom nati on and-subseguent dehydrobrom Aafion of

11[err], 20[err] - dB)aIf&tErxcyss:LO[err ] - desA- nan 5-one according to

the procedure of t he?lf- |4faq033’%§éﬁ nnglp m@| @0 o my_ (g{_}gthyn:lzgn;‘(;}—
11[ err], 20[ er r] d?, Oé)fg‘% 'Ehé ﬁorgﬁéccordl to thé pr%rcedure of the

first paragraph of Example 2. 5 3
- ( 17[ er r] - Hydr oxy21 HsetoxyoX b - mSh@esulp@exioxy— 2020 - nmeafrddamsi ao-3b7[err] -

yl - 3- oic 80 - i EEPpE %%@n%lgof& -
Sronol i 2 of 3. (FRTEETATT G ezisyapﬁ?;%;m;,p%f%“ e S Rl 1,
yl') - propiopic aci Aﬁ&&@mzo-aﬁﬁ@e xdesAPrdghlO-e P 5-OfC bl Brefiked4fom 21- thego

first paragraph o{cct@ya-n@ﬂ,?@ 1ethylenedxoxy - 1le - methanequlphonyloxy § - 0x0 - 3,5 - seco-

norp acid n e_latgpy g0 its at foll
40d 17 5 olys E nov}ao thf:qw}c/)cedure Yf the third paraﬁ%a: (fqg ggq 2, ex?(‘}' %d%ﬁyt
androstan - [er EYI crud duct -qumu by treatment with¥ i y prior .

3-(17[err]- thrOXM'\‘éer]éQp [ err]-desA-androstan- 17[err -yl")-propionic aeid
| act one were prepared from

3- (17[err] hydr oxy- 5- oxo- 3, 5- seco- A- norEaxmngros)t an- 17[err] yl - 3- oi C

18-Bte Iph¥ny P Idenedi régesterone repare

aci d) - pr opi oni ¢ aci oy AfetsGudAnyE M EL IRy IREnclifG-pr@L e TWQS prlpared 9gli UM sal t

fol | oned 45 biyeaehOloy Sl h@iedx e 6k, lmgzsl'wpﬁopgr IRne@io G2 6hddte@ond w iﬂh&m&@zﬁzond and

t hird paragraphs s@fphonyl chlofjée accordmg to the Brageipieef the first paragraph of Exampl@2.- (17[ err]

_ hydr oxXy - ® 5,20 liogo - 1lg, Bgnesulplpnyloxy 166,47y él pxh ‘&nF ioxy - éfsbpl orfc
seco—A-nor -3—oxc acid Wwas prepared by ozanolysxs Lf le-methanesulphonylox

acid | actone was ngdgrmhoxy rogesterone according to the procedure of the second

3-(17[err]-hydr oxymﬁraexaﬁf: hR¢ 2] -desA-androstan-17[err]-yl)-

propi oni ¢ aci d | act otfel sobwmirdmstmxmesrﬂfph’dgmﬁ;e&i dldehy‘d’ﬁ olvreomdnatrwon
according tc?50 >0 ¢ t‘?é’ JPeshapssulphqayloxy r}a@f“ r‘ag 1‘ Ped]ﬁ&famé 1. 25
seco~A-norp: gnan- oxc ac1d y conversion 0 1u sa

50 by pyrolysis accordmg to the procedure of the thlrd p ple 2.

17[err}, 20; 20, 21 - fnos (-rmmidhyy € A7 oXxigpropyliiddeaibty] - desme;brlsgan@swnpharmk oxy -

pregn - 4 - en- was prepared Jrogn Bbevidsisqprapplienediotyy - tesdat preget - 8f- Ay [re?:

20, 21- bi s( rre?’(ohyl e @EIH “C‘ﬂ[aé? FPEYRIeR t5sqyding to”the proceduse. of fhe Hnalparagragh o vm%‘h
C

met hanesul phonyl chl'oridé according to the procedure of the 55 first
par agr aph of Exanple 2. ExampLE 10
55 17a Qm’eﬂlﬂ-vﬁ’ﬁw ﬁéﬁ@@tﬁaye dmetaﬂ oisracld was pre-

Tay 1met - ostcron by ozoncg,@ the Aattc ASGE P%&hgﬁ

met hanesul phgny! og\zze o of -
oi c acid was prep e%‘f Slftd:;ﬁ% ’ﬁe OEE): xﬁ&}x}&r fob, 2858 Qnddstan - 5 - one and ¥
bi s(met hyl enedi oxy9,17 -Jdi:ﬁ@}ryt} 17[3 negtdkbayleser pHOAY.| pdrystan v € Iwere pciepareen - 3 -
one accordi ng from 75, li'ﬂodmtﬁévl ?@ﬁéwwéﬂ f3, 5t=ﬁ‘é‘ %élfs@ﬁﬂ'st i g8 mce n- Exanpl e
2. 60 © 1ﬁt§|"s§;[)% PR SN g‘fg}ll B REHT B2 5 o0 Fegn -,9 -
en - 5 - one Was prez,17 Dxmethyl - 175Pay dOAN. andkdst €01 ]en205 - one was
20, 21- bi s( et hyl epre;dlredi -mlfcedlmgthm@llhlazd@ssulqah@mydndxm]an&@xby Bprbination
1, 103, 987 followed by dehydrobromination according to the progegure of the final paragraph of
seco- A- nor pregnan- Egmpled- aci d by conversion of the latter to its sodiumsalt
fol | oned by pyronS|s according to the procedure of the third
par agr aph of45ExarrpI e : EXAMPLE 11 EXAISPLE
16 xah ’P.Fé‘tyh?féﬂeﬁef TP $Porcriisd B %ﬁ’@h‘?d by
di ssol ving 11[err m 3 f;g :ﬁsep::::z“ WP L i B HE n an
excess .of formc aci aa.n ethabkduBhonilo uuma.t mbt@AM 5 dioxo - 3,5t eQRer ature,
pouring the 4f0eact napregmnci-oir eacdin wacawrepadn@nfrmtrla@telhmgs iphonglokel7q-marhyl- ng tdoe
et her extract andpgzggg‘i‘efagﬁ ﬁg‘“’lyfﬁé’f (e lytiert accpeding; Wetlic FrEAPA e thyy sccond
crystallization. GZI —Methyl-desA—izl.&neé’ En]: 3,2 {{CTTVJ' 9X¥reparédo[§Jn{ ] lfa-n%gﬁﬁaé-
androstane - 5, 17suiph yQBﬁ-‘lMﬁﬁ:tl@r £SRadice 3 rs@:mA—norprcgnan- -oic acid by conversion of
11[ err] - f or mpl oxythandrost i bdidm dile frdlovdd by -peliclysieadoyding onbé yoicgurt of thowed 45y
decar boxyl a- 10 ‘h“df‘i‘rifffpéog_ APl &esA_trQe_Jgenc%goegthvrg of %Eﬁ) pgnul ti mat e
par agr aph of Examésﬁ-p gn-g- —5 20-d10 accordﬁxggltlo th B‘g ﬁ)ﬁﬁg lfnefn Pﬁ?l ted at
117-117.5[err] C, Eedple=. + 93[err] di oxan) ydroI ysi s
of 11[err]-fornyloxy-10[err]- desA— andr ostane 5,17-dione in 2%
met hanol i ¢ pot assi um hydr oxi de t here was obt ai ned
11[ err]-hydroxy-10[ err]-desA- andr ost an- 5,17-di one which nelted at
154[err]C, J[err]= +96[err] (in dioxan). 15 250 ng of
11[err]-hydroxy-10[ err]-desA-androstane-5, 17-di one and 250 ng of para-

t ol uene- sul phoni ¢ acid nonohydrate in 20 ml of benzene were

[ 1 o, Y 2 1



ni trogen atnosphere for 6 hours. The reaction m xture was then washed with

an aqueous sol ution of sodi um bi carbonate and then with water,

' fi+t+tered—and evaporated to dryness The
resi due was chronatographed i n nmethyl ene 20 chloride over 5 g of silica
gel . Triturating the residue obtained fromthe first 250 m 20 . of

eluate yielded crystals of desA-androst-9-en-5,17-di one which nel ted at
123[err] 123 5[err]C after recrys{ﬁ)glgé./zat ion from cycl ohexane. . :
EXAMPLE » ;

11[err]- Fornyllg)x -5, 1{@?}@%053 5Emw - norgndrostaq? 3-o0icC %m d was
prepared 25 “‘ %L FORY-2 Py “‘Ka fogians3-qiy 26id $@% PERAIYz onol ysis
accor di ng e Jﬁﬁp o R B S R o B o
2. Thespro use @t i dRslooml)t ed at 220-221[err[C [esr]= .

+107[err] (in 1d¢ ema: 1 - 178 - hydroxy - 10a -Bde'a’Ag amdetahe SSOmeumdsdI?Qc- of

11[err] - for YF—“&V ? Rregared f"’“; -oic acid

and 12 g of §°é%§fv ggdf,’ré %rmci ?/ﬂ ho (0.1 Torr).

30 erbe&o %ﬁﬁé@ﬁ;ﬂh& LUfeEzraﬁple &-@kdined" 17RshelkR 1t7&n mass began to

decorrpose IWh:exy-IOa-BeA—androstan-S Obatnhitedvas%ﬁeai"éhl [&M‘t:he% 2$\A¢=Hh$ m 0.5 hour) to a

t enper at ur é:hbf"f f@ri“} @06-ispipee mefigdsac 165°—167°Gelihiat-d- & Kad-been reached

the mixture” 1-1f79%yo@&?ﬁ&ﬁran&&t-ﬁlﬂ‘%ﬁs Al blfired from 17hNitial pressure

of 0. 1i5Tor rmetﬁgthﬁ' y8rotyk 108 desABLRbstadt!s-0na By bRd@ihaGdAl folloed g aglp@el ovens 30 g

of al um ni ubreroRdtide aqcarding wi thy pyredde o3the fifll parpgyaph\of Ekenletlot al of 200 ml  of

(petrol eum 35 et her)/benzene%%I 1E) 13 fol |l owed by evaporation of the

sol vent and tr4 {ifia hHe 8f 115, P6s-disekoxy-pregn-4 -en-@%ﬁéﬂli@o Dot fgnyREESENCE Of

petrol eum ethldgle andise nd@ﬂetﬂ’y@ﬁe‘étaﬁﬁdﬁ efohized 2 NFOIG, BfreikhédyRne chioride  Whi ch

mel t ed?0 at had B&nk&Gve] l&rdls]n@txon af de, the egduabioltion waatlilued toflpomd  cy@? ohexane;

[err] =+83 igh-ethyl ¢ ??f nt hydroge’r% peroxide was added to this and the

BNPLE 15 e ,,;::f’:z T RS R A 2SI S cgnan- 3-0f

acid was pr &B@d&dﬂ 1 )imEkZ@ﬁlDByShlSportﬂﬁs of 2-N aque@ls sodium carbonate. The

20[ er r%- ace*tacbk&atqmmg:n&m&fém@d walwefc wgce nrgnted pgdrpohlorieabig é‘hfof ER&anpl e 1.

20[err] - h &i‘lb%?d "g@[‘ P Scpere ﬁl‘r ol th frystalliged tq, gixe d 1208501 er ] -
Tceto:m- -0X0 SCCO- Iﬁére

oic
hydr oxy - e thanolic solution

;‘ofpﬁﬁmacgtm@%xw 5 BecBAGRAERRn  OM
20[ err hydi-ﬁil(ymﬁww(tﬂ:atgd bitls @5 eolleqriodiqnts@f) svdiim carbonate and Sapptaeedaci d by

conver®i on dnessiie vkaag. tSeg OftmtaFStUS‘! Gm were gdded tof ¢ resideecvhish waythert ysi $0 45

accor di ng t??&ﬁ? 81%@%? de m %irjkf"'f‘ﬁ?gfa@heﬂé‘f‘édih&’pﬁé of Exanple 1.
45 Bro 2 hdd subl@ﬁé‘iy@ drobr off ofPf1890B-diacfoxy-18f-desAD - OnNe was
prepar ed fr pigna0f-eder eeording to the p gm@ofyhelﬁx[aemm]g@ssAEm@gmaghvB one by

br omi n#t i on1¥3Pf-diarstdxesitodagre- nation according to t3he
procedure of the final paragraph P le 1. The product thus

obt ai ned nel t ed. atg 1224333 £ 6 C 337118k -AEChYRUdddni-22L L o F r g (et hyl ene
chl oride)/ E&H)-propxoﬁlpetlﬂ Gbceiénved pepared by ozonolysis of 3-(3-oxo-178-hydroxy-

50 androst - 4 - en - 17« - yl) propionic acid lactone, accordmm{bpp@ce_@g‘e of '
5, 20- Dtbxo- @eﬁrsgiﬁgmﬂg AN~ 35,01 £ 2C LG 0ES  RES ep%éé‘?m ]gmpzonopym s of
progesteronemaq oy O5R0B Beslandrhiin 174 pr aph of Exanple

lactone @D gnepa]red— frdne§#€17q8— dre:grrﬁacvxo—3 55¢c%-noraddx®m 1aml-310[ err] - desA
- preg nSan - oig ag@-p_ropdnplé gid factone by graio ?f fum salt followed
5, 20- di oxo-% a@f"g U 2ROGBE JP ifn BISSUB g 68“% y2 8 oHIUL PERERPRH°f t he 455

|atter to its §o 17|gmh§ailop; Fol banegsDy a0l ySies -asc okl pebplofic t he procedure

of the acid lg@momwes e rﬁdhirtmﬂ 3¢ CatydmphBoxofl0dteatrpideosthn-17a-y1)-
DesA-p dag - Qropiggic yz@?@tﬂgﬁ tmégé{a»reqcpychmobmmmatwn according to
10[ err% esmeygpé"é‘}?éﬁ i by bronination followed BY
dehydr obrom nati on accordi ng t o teaeudRt @sedure of the 20

1,103, 987 17u,20 20,2 Inabis(paiyiegedingy) -dl« Fxaimpésdpibnylokipe ppe g:odﬂctn—thus obt ai ned

Ited at 12@ propEsy cgumens of 17,20 ir f th
‘rl'rﬁe :cgf vat hE C%%%W }i’ag?iiﬂgh"% 8?%&3%“@?’@0“2 ?‘ﬁ%éa%f’zg& Lgm earrglr es

12 eo RLC- ﬂﬁ@&ﬁﬁdn&hd&y)u nagelechimédphbngdsyoys  ha -Rlsor i di n Conpany,
TaI | ahassee, sec5 A - norpﬁ-kr@nl dda- oit @6d 2@9 prepdd byadzenolysid ofntie,208%2- |t will be

appr eci at ed bts%fﬁt};y SAEohe - me;‘;:“““‘pf,m Xy - pregn - 4 (fgudd<SH fccPiEs pr egnane
series are Pcé "5%5 lﬁ;ﬁ@ %’fféc f’@ﬁ'ﬁ?;e&n NEses CORPYHNGSe-ar € g of
t he 17ferr]psx{xegn&ﬂ € 19620; AR LBRIRESIeBHOG)-1 Itk HadesdphSHyGRY- £ kot 35- t he contrary

It will be appreciated that in the fornul ae given in this description and
accom



panyi ng clains the dots denote carbon atoms of CH CHerr] or CH err]
groups, the 10 resi dual val enci es being satisfied by hydrogen atons;
such val encies only being shown to 10— —- - - indicate hydrogen atons when
configuration is of significance, and then as unterm nated solid or
broken Iines. Val encies shown as solid |lines denote [err]-configuration and
t hose" . shown as broken lines denote [err]-configuration. The dots
representing angul ar mnethyl rou&s are enl arged solely for9 reasons
of clarity. 15 4 _ WHAT WE CLA
15 ' seco-A-no wﬁaﬁ’-@%i‘tsacfdcﬁ'y Joﬁ\r@rs@ﬁ @Pak AltieP B B sodias Azlaniswagt (or
pr egn) - 9- en- 5bp p@slysisviadoeding to the procemmdekﬁthcd)mgf@slf éxdnipdr 2.subj ecting a
3- oxo- androst (or pregn)-4- ene to %"\E) )%b pyrol ysi ng an

ta'

al kal - metal sal fyf, b5 Ll - 58605851 aDAASEAN (Or nor -
pr egnan) 3- oi @nmﬁ'ﬁ PR umamgxcass%f l&mmn e By a2 el ting

desA- - 20 tenmﬂdm@sp@n(g)nhe e r%tnalnmﬁe omn e, blen retaagEngGh craerzdlsmeplesequence of
hal ogenati on &héf ap"“‘“ 0 he product vast H‘& é‘Pfét ygws@rr;zzgg%’c erifying an 1
1- hydr OXy- andrl%lio 0Xy- %}J ?’Iﬁﬁgossﬁ onys ?{Iﬁ vlﬁtls c}l)c,carboxyla- esterified
hydr oxy @ oupibd)ade t T&O&b&ddﬂﬂof O Ipeiiuftinfd@ palfe@rapte SUELInp@ BSTHRr byio

ozonol ysis  product thuDﬁbt dtmb@ltamélﬂ“—-vlﬂi’r?ch yebOgerP3pén divkadle to for m an

v b egnar) 5568 g‘éq%%?g‘g@ grqaerggaﬁ gﬂ%ﬁr’%@ 8 O

salt and pyro ysrng sal |-ne al salt or oxi di si ng an
11- hydr oXy/- androsiO(mg of 12(5hydroxy-10$—des@r@Qm}tarﬁééﬁd@neom ohedrysi s & by

treatment wit FPIqﬁgtﬁ:t : ‘?E‘P é’a‘edrb Pt il g‘““e were h;fﬁ% lﬁ’é{l&@ ng 5-oxo-1
L-hydr oxy- 3, 5oth SR RIS, PN AR Bl
3,11-1 actone imd&d @d ehgorbked -tRIky@Abss, s*ﬂ{etre e WAE clG@fkRAPIRAdh RE:beto- aci d,
pyrol ysi Ay sakldoride over 5 g efl swad gel. (etuarhting abet residyg mwmcﬁymn?tht fier 2585wl ti ngf

11- hydr oxy- dei%g %ygfgg? terrc : ‘,,‘é’ﬁ,g%a@ﬁ?j%%ﬁ” 17-diong awhighy malted 02% or m. an
esterified hydfox ﬁr’f 2P PER PSR &nd treating the 30

resulting 11-(esterified hydroxy)-dﬁsﬁpmrldrostan(or pregnan)-5-one with a
basi c. agent to I1,8~FormyloxryériWQXQ-héseaeAdor@qus@@p@nd|ang t“@s t brepagdt eri fi ed

N

hydr oxy §toupf g SRfrp,17-dione by ozonplygisageor e rayedurs A dlisbl e Pond.

2. Aprocess § ngéfarafraﬁm xam%lf Zi TheProdidt i rﬁém’f]ﬁi me[?ted iR -Zgégg?car ri ed out
under - 35 al Kalgl dﬁ@he&@d’iﬂﬁ Ed]tQﬂ\SIB formyloxy-5,17-dioxo-3, 5-seco— A-norandrostan-3-

35 -oic &id Andpi2ar efswdifing phenjlece pre arfaied @ngertmfr idegx- @idFarat (or

3 t hed
pregn) - 95&n- 5. Vol ghe ll:%;atgempera ure reached 2R etﬁ? ref efence to

rt
furthe hi to a mperature o; % %ﬁ
t he Exarrpl €S. temperature had been ach ?Hg E‘i{j%ts (9F foP T2 Iwes, when
prepared by t hetiappeeasst @ Tbderhe distilled materidl WaLhau cmoﬂaatogﬂ;ﬂecnav& org claim3. 40

5. Conpounds of aluhimiumoexyidg|(gctivity grade 3). Elution with a total of 200 ml of (oetroieum
40 35 ether)/benzene (2:1), followed by evaporation of the solvent and tr. Jf of the 35
ene-

wherei n_ Rl er r L aDiRbints - Aol AEB6L offeb's Feiyiudisk bl 4 b, Rierr]

represents a hydragesse (c=0.1021 in ddz@n or a | ower - al kyl group or err]
together with Rlerr] represents a 17 err]-hydroxy-17[err]- (1 oner

| k d) Iagt ok d !
al kanoi c @C| ) 353 R& L8 9«%&5 &0%%1%@%;1 ?ﬁg lﬁu? wis r¥pa¥e8%gl 208‘1.81952? ?;pgﬂ

| ower - al kyl 4P 208-acetoxy %ﬁ di:0% resents
a hydrogen or habkeg ehyd'idx@ml(]vz - desA - prédnan - 5 - one an@r 2G@ J, bydeky alikgH |

qdhﬁr%sn E}P@bﬁ;grrﬁoﬁ@ sGsecf-ngp gr@r!-t

| ower - al kyl thrdeSAdFeg

6. A 17[% r]- gLQ‘éﬁ?ﬁ@ gdﬁtﬁ% e 2&:@‘% ?S ftne.
7. 17[err ch 8 O hydeds gAﬁ @gnr r:chy Slfrofg- €08-5- one
20

hydroxy- IOa-desA-pregnan-S-onc by brommatlon Il 9:87dchydrobrommat1<f'tl nal

par agraph of go fhe pr 2‘ fingl Werégfﬁﬁt%.r}ﬁ W uct thus
111[ err] 113[ §F¥ m;l,‘fd a‘Pfg afteF yepyspKirane fr Frg‘% (FTB¥Ene (chiggide)/
The actrvat ed gnes u Si I i cate adsorbent used in the foregoing Exanples
IS a synt hetic nagnesi a- si | Eeagal 19mar ket ed by the Floridin Conpany,
Tal | ahassee, 5 3:20-Diogp-gfpegerA-ng wstgr}é-ﬁgspdsmemrpared S owsdis Pk will be

(= 2 g to the procedure rst paragraph of Example 1.
appr eci at ed t FE¥ sﬁﬁgﬁe §8 egnan - 5,20 - dion¥ and 108 - desA - pregnan - 5,20 - dione

were prepared from 5,20- leX0-3 ,3-seco-A-norpregnan-3-cic acid by conversion of the 55
latter to its sodium salt followed by pyrolysis according to the procedure of the
second and third paragraphs of Example 1.
DesA-pregn-9-ene-5,20-dione was prepared from 10a-desA-pregnan-5,20-dione
by bromination followed by dehydrobromination according to the procedure of the



pounds of the pregnane series are referred to in this specification these

conmpounds are of the 17[err]-pregnane series unless specifically
indicated to the contrary. _ It will be appreciated that in the
formul ae given in this descri pt| on and accom panyi ng cl ainms the

dots denote carbon atons of CH, CHerr] or CHerr] groups, the 10

resi dual val encies being satisfied by hydrogen atons; such val encies only
bei ng shown to 10 i ndi cate hydrogen atonms when configuration s of
significancé® and then as unter ni nat el03,987 solid or brokeg lines.

Val enci es showg, 2%, S@hindor! 8285 dERRE Brolbiff Frhs GRAkL Ihiad Lo 1angsbhose
shown as br okeasfidr rddgaltkaimitie cﬂ‘l’cf] configuration. The dots representi ng-

angul ar net hyl The " activagpd opgsscsiamesiliont adsorbalt sl 6 yhef foregoingdgemplesoif ¢l arTty.
15 V\%Iﬂ c nma s ca_gel marketed the Floridin Company, T allahassee,

5 0 1d;o§ 61 ?@0 mesh aterigl  was used It will .be appr l&
15 TR el g ter Y, ARRSSE (o

pregn) - 9- en- 5- @ne;s ,17MBiegrane series unlcssMeﬁﬁﬁﬁﬁmﬂ@ﬁéﬁl’tb&l&scoﬂta'&;hel’ subjecting a-
3-oxo-androst (orlt Vlé@n)ippdﬂcené thap ingtho feerhuyf @ISVCU in thls descn @ddymomg an

al kal i - me ’al S%ﬁf}g}:&%valcnc {gfl P i Ch?rgr Xﬁo rhs suc va 1es y ex \2‘;‘ (or onor-
or sqnan) - & of ¢ LA RIS R Havand G LR, oLkt ng
desA- 20 s(ﬁnadm eﬁakaan {nexr Vpusvegmlﬂmﬁascm'e; 5 maaas cmfhglaatan shefossequence of
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wherein R?° represents a hydroxy or esterified hydroxy group, R? represents a hydrogen
atom or a lower-alkyl group or R® together with R* represents a 173-hydroxy-17«-
(lower alkanoic acid) lactone group, R°! represents a hydrogen atom or a lower-alkyl,
45 hydroxy or esterified hydroxy group and X represents a hydrogen or halogen atom 45
or a lower-alkyl, lower-alkylthio or lower-alkanoylthio group in the 6- or 7-position.
6. A 17a-(lower alkyl)-173-hydroxy-desA-androst-9-en-5-one.
7. 17a-(Methyl or ethyl)-178-hydroxy-desA-androst-9-en-5-one.
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22 1, 103, 987 R2
represents an oxo, |ower-al kyl enedioxy or 17[err]-hydroxy-17[err]- (I ower
al kanoi. i ;

a lower-al kyl, lower-alkylthio or | ower - al kanoyl thio group in the
6- or 7-position or a halogen atomin the 7-position and EO
represents an esterified hydroxy group. 5 26. Conpounds of the
formula - - 5 '
[err] . wherein R err], ®0ps] and R err] have the 21
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represent a hydroxy group, derivatives }0/ —Fhereof in which the 20-oxo
group is reduced to a 20-hydroxy gr oup o, L.kB@ corres- 10

pondi ng derivatives in which said .{0 lhydlr oky group is esterified.
27. Conpounds of the fornula !
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VWH TAKER, 13. 208-hydroxy-desA-pregn-9-en-5-one. Pat ent Agent -
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wherein X has the signficance given in claim 5, R** and R*" have the significance in
25 claim 8 and OA represents a hydroxy or esterified hydroxy group, 174,20;20,21-bis- 25
(rcethylenedioxy) derivatives of those compounds in which OA and R®® each represent
a hydroxy group, 16a,17ae-ketals and acetals of those compounds in which R** and
R each represent a hydroxy group, 17w,21-ketals and acetals of those compounds in
which OA and R® each represent a hydroxy group, derivatives thereof in which the
30 20-keto group is reduced to a 20-hydroxy group and the corresponding derivatives in 30
which said 20-hydroxy group is esterified.
22. 17e,21-Dihydroxy-desA-pregn-9-en-5,20-dione.
23. 172,20;20,21-Bis(methylenedioxy)-desA-pregn-9-en-5-one.
24, A 21-(lower alkanoyloxy)-20-(lower alkylenedioxy)-desA-pregn-9-en-5-one.
35 25. Compounds of the formula 35
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wherein R1’, R? and R®® have the significance given in claim 5 or R*° together with
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Page 6, Formula X, for fornula read [err] Page 14, line

24, after "anal ysis" insert "[silica gel, with (ethyl acetate)/benzene
(2:1), devel oped by means of (sul phuric". THE PATENT CEEI.CE 24th April 1968
ERRATA SPECI FI CATI ON No. 1, 103, 987 Page 3, line 34, for
"hexanol " read "hexanal " Page 3, line 52, for "benzal dehyde" read
"benzal dehydes” Page 12, |line 44, for "give" read "gave" Page 13, line
49, for "bue" read "bl ue" Page 16, |line 40, for "co-obtained" read "so-

obt ai ned"22 Page 20, line 9, for "pfd39szead "or" THE PATENT OFFlCE

25th March JR\gbrtg'presents an oxo, lower-alkylenedioxy or 173-hydroxy-17«-(lower alkanoic acid)
lactone group, X° represents a hydrogen atom or a lower-alkyl, lower-alkylthio or

lower-alkanoylthio group in the 6- or 7-position or a halogen atom in the 7-position ~
and EO represents an esterified hydroxy group. -
5 26. Compounds of the formula 5
g0l . &5
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wherein R*, R® and R*2 have the significance given in claim 8 and X° and EO have -
the significance given in claim 25, 20-ketals thereof, 16,17a-ketals and acetals of
those compounds in which R®* and R* each represent a hydroxy group, derivatives
10 thereof in which the 20-oxo group is reduced to a 20-hydroxy group and the corres- 10
ponding derivatives in which said 20-hydroxy group is esterified.
27. Compounds of the formula
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wherein R** and R® have the significance given in claim 8, OA has the significance

15 given in claim 21 and EO and X° have the significance given in claim 25, 174,20;20,21- 15
bis(methylenedioxy) derivatives of those compounds in which OA and R* each
represent a hydroxy group, 16«,17a-ketals and acetals of those compounds in which
R*2 and R®® each represent a hydroxy group, 17«,21-ketals and acetals of those com-
pounds in which OA and R’ each represent a hydroxy group, derivatives thereof in

20 which the 20-keto group is reduced to a 20-hydroxy group and the corresponding 20
derivatives in which said 20-hydroxy group is esterified.
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