1, 103, 988 5 | ytic hydrogenation
of a conpound of for- ried out in the sane manner as descri bed mul a
VII to XI gives a substantial yietdof—eartrer—for—the—hydrogenat+on-of———. ..
conmpounds a conpound of forrmulae | to Il respectively. of fornul ae
VIl to XI to conpounds of for- In fact, it has been found that such
catalytic mulae I, Il or Il Also conpounds of 5 hydrogenation gives a

maj or proportion of a for tal ning a 17-0x0 _grou can 55
conpound of the formla I %K&i‘( TFSPE&}I-FOI‘GQMEE

correspondi ng “conpound cat al yt| c hydreeeepidoPn 1s sui tabl y effect ed in

contai ning ap7[err roxy, 17a-(lower al kenyl an i ner I i

sol vent ; ?or%xg D ] : 17a (I(ovver al kynyl>/))group by theihmggss
N ha e
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steroids - which contain afni9DlIL- (est erified hydrOX| de) or a m nera
aci d. Exanpl bs @f:—Ggnir49)38) group. suitabl e acids are the hydrohalic
aci ds (such It will be appreci @OMPLERE(SPEREFICATION| ower as

hydrochl oric acid). The cAtBrocescfortte Prepaakiphn ofi BesiAcStersids hi s
description and iWet Fe Birmgariat ROCHEC AN (06 Qkadveiyegloud] R adpRvats Qr hyd®gen

cl ai s appended Agf’é‘ﬁ’éftEéELﬁfﬂhﬁaﬁ fbmsmosmm htatom gi0a lower-itlkYWgrogmm R together
tenperature; f 0'1 ?Xli%qr}:ébnzac % ﬁ:ﬁsf:l’le mventlo Iéz? %%&H%eseﬁaanpxap 3]/ & CYn-
about -5[err]€ vhih o el SRDfefitsents &l Hhnb, a“dgotmcﬁﬁiqg f"an 6
carbon atons (eggnted to dsehmblthe m&ndluey educat abylf eisme;ryabun@ve SknBadRy

et hyl, propyl adfdsi &% g‘?r ed; Sorybe particulaglly o ged K rems n@ aghydrogs| oerhal@@ atom
larly, the termi oﬂm "PHORHE i Raffyl ?ﬁ i Agglvg;lrﬁlg o - et
of the presernd Prir pr@én® Edentiod Mdlads th A0prHed: mor & carb 78 cess
conpri ses t he cérah tpreparhgpnlroogheﬂ&tsuemias Offfore at Oby595,108. gdesac-etnygn)m and- dndde

term 'l ower parac r‘fﬁt‘-’ﬁlﬁn tlsh@ng r‘%{h fob e fozmula al kanoyl oxy'
nmeans al kanoyl o% aration of 953,100-des-

an o nan)-5-ones and w th cer- 6
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acetoxy). Agai pan t-hge -t@:sm "1 ower aI kenyl i
means al kenyl gg(?eé are / % nf“}q St 1atesm§5(:>r tn}?e80 /\/\] than 6 carbon
atoms (e.g vin (f} 10a-ster01 o e e term {einéﬁ‘a’r kynyl ' neans
al kynyl groups stane or pregnane ser example, they CONt ali nllnq(lnot nore tA&N 6 carbon
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wherein R* represents a hydroxy or lower-
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hydr oxy group. These conpounds of fornmula XI'l are clainmed per se in the
specification of our copendi ng application for Letters 40 Patent no:

36705/ 67 _(now—serial—npo—whereti-i—W—s—a—tower—atkytene—group—such

1103987) and may be prepared as described as ethylene or propylene. The
term 'l ower t her ei n. al kyl ene' is
used to nean an al kyl ene con- The catal ytic hydrogenation.of the com
taining not nore than 6 carbon % gg Wth ‘ﬁounds of formula XIl vyields
an J4- (esterified regard to X h preferred mrmatmriq are 95

hydr OXy\)/ eremqg5 "X givg file ki &}DJM%E rgl]ven @th{no!%’t afgw T §r‘d Xtﬁa%sﬁe s@mﬂ"h' ch ' t

I epr es edier. Bspkti4 iﬁ%&@lrhe ids obtald¥E @fice Liven a6t QRd TORreftdbetioXy) - desA -
9[ er r],by ﬁfrwhg)mrthabﬂcspht rgomaptrq n t higydifoxy orresti‘mimslvctrowrgroup, 17@Perr] - pregnan

. i ) flggiaatiyes b hoge
The fs0l &g&}gﬁg_ﬂé gﬁ& egﬂd{oﬁl SI5r 2 nes tjﬁp%drm WI?I]?:?} %)ﬂ and r:agl6 repre- Off-

0Xy_group, 17a,21-ketals and ace-

vent i On 10 2 tals of thosel pounds in [wBick JOA and

EXAVPLE 1 R R® each represent a hydroxy group, ¥a, suspensi on of
262 mg of 5 pgh /oelntxwa : l'ila;ie%lg an(z1 acetals of tho:escompounds in r hodi um
on alumina catal yst iln a mixtwre oo A and Ri* 4 | ﬁiefﬁnp ety Cent et hanol
and 5. 25 \/|\ which the 20—keto group is redudddl tOfa 2-N sodi um
hydr oxi de sol 5%;1 was 105 wher -ydoégye grodp, and tha chrieoridang glet he

si gni fi cance %r &2

educed (i.e. hydrﬂ?é?é:“ed’h'a}t st @Pritdent B50P iyi yyen earl | er.
Thi's hygrageRat jfiefi®l Berokar nom REr Bl GHANG Bk §CQJ§le|tﬁc rg,regcawre) To this
6 an_esterified hydroxy group, R? has the sig- invention, 93,1081 A%&drostan(or\m added a

sol ut bomﬁ@ficem 1eo¢r hep with %10%87)5] anes 46 prepargdf byo@tapyeallcent et hanol
65 R ?E‘?{ %“relgm [%; §xe d@?@enatmgﬁdtedst androgj(or piigd - deidgd to the

1
m xtur egmﬁﬁék ow Hltogen sl or 5 4 pRidsss btpi feek.as Geaghibed in the
m xturea mr-tlk;e,nhydgodgr ogeumﬁeldhgatoxy oam&st@mpregn) -gpechfi Gat o i0f our
per1 |a!gumdblr¢wr80h d5egen Bieg edacrlrt!iecet rip ghepspecifisatior of Af t er one 5
90
ot of B e o ot e i Byt ogen rao
been ab- GROEeT: 5 m of &eﬂ rsﬂ&- pr d t he -

reacti on e)\es,168 opeetl - gnendnhe 5cabaes eIVO 5 - oneﬂhﬂétdﬁrﬁdw’aﬁset hEnmhhydr ogenat ed at
at nosphek the formplet \was separated by f:qrﬂaltlrlatmleﬁtateSAtsﬂtf'érm Slteamﬂﬂmo" pressure

and room terrperatly;be‘? After one i Bt cE -alﬁgprse il h)grétcﬁca_

clal
concentrated T np| /eguival ent of M rsog?grg%rnco ABRicadns fofm,etvacuo 1m of

gl aci al aceti ceaciNt™Wax3d0 sorbed t ks Paautios 03’676)&5(67 3670p?nec$§7azhe cat al yst
n
i

added to the, i Hue and t h® ni xt U|6'é M§3/67 an Q%g ltration, and
the filtrate eiv/i%or- then dissol ved¥ : ?g? % b‘Yl??égcb@udy 75
ated in vacugs\lkgm of glacial acetiq ta,m Akl o iRy bwasded with 2-N

aqueous sodium X vvas added to thesa’rﬁ&ldﬂ:ﬂﬁblcmrmhttMmtohd‘nSUbeal’ bonat e
sol utﬂoor‘i"hﬁ?’r&ll}. dpand he, signifig T stituentscfp Shoymg 111 i‘%‘ o ither @t%f et her. The
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sodi um @etwﬂrggratoeh%qzhmttmmr a trover- aﬁlelh wictedh foval €fhe prétessg edotpswdan dA was

chroridt & stegplie y_group, a'm v in ey msthags %‘%‘Spﬁ’n vacuo,
silica Q f(??j fﬂ thereof !t(r?‘lg"ltl—xﬁtals anng; éeﬁ &Eﬁ; gsusrs;tztggés :ﬁb%x are ﬁﬁe i g was
repeat edach hétﬁ&ermr &ydtdxmup,t derieativay la rtzeemehﬁsoxt heoug| thant7s-hidréxgt el ut ed

and the of ahebsl rremipRAS i CY Chvvel?CeZQ:Wr’omm thevvaga-m&ogyrgroun, htpelr 2y - 10[err] -
desA ¥ rﬁf%‘gﬁ@ duc r“’“’ﬁ olhmr?rmmuacthr\% WIS im 5- one of
S

mel ting ZQQ&CH& elg Tej Tof%ﬁg 17-oxo or 20-oxo group is suitably 85

protected by ketalisation (e.g. by reaction with
f) 98,108 - desA - pregnan - 5 - ones an alkanediol containing not more than 6
of the formula carbon atoms) to yield a 17 - (lower alkylene-
dioxy) or 20 - (lower alkylenedioxy) com-

pound (ie. a 17-ketal or a 20-ketal). 90
50 ! The 16-hydroxy, 17c-hydroxy, 1758-hydroxy
AN /'— -—OA or 21-hydroxy groups can be protected by
:.7_ /\| /\ 32 esterification and/or etherification. Any avail-
i wR able acid which will form an ester than can

N /. (V1) subsequently be hydrolysed to regenerate the 95
\ | [ hydroxy group is suitable, Examples of acids
,9 which are useful for this purpose are alkanoic
N }{ acids containing not more than 6 carbon atoms
(e.g. acetic acid), caproic acid, benzoic acid,
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silicate adsorbent. The eluates with 1 per recrystallization from

(met hyl ene chloride)/ 85 cent ethyl acetate in benzene first gave
Crysta4——(aetrm CUHICLTTCI} Rot-atory dibpclbiUll (I 1 Hme—fractions,

whi ch were foll owed by non- nethanol): [[err]][err]=-25.3[err];
[[err]][err]=- 89[err]; crystalline fractions. The non-crystalline
frac- [[err]][err]= -274[err [[err]][err]=-1335[err]; [[err]] =25 tions
were dissolved in 100 m_of thyI ene n#b;.&%[err] chl ori de and, af%er
the additi.on_of 2.5 ml ¥ Further ¢=I ut|1 elded 20[err] - hydroxy-

of 2 per cent thﬁ)Jnc U taul:ci Q%Aﬁnggicdr aggsr ngﬁElE]alécQ}[d@J ralxd k%@ﬁmcln@g egnan
- 5 - one as 6Eontamm‘;%'a{ rdECtth & @-eréon Wehe 1Bkdrialk@dls QUEraliaghiit conthialyg from
col our l-ess oi | (e.gRatation d)dABqaep"r&cooﬁn {ar rthare? a6 carbon etxmés(smlmfas ofreldekvds, aci d

was renoved b 16was¢toxm -h ? rpr ryﬁlr&s_’ suchBT 4 eéxe;ar; Jv{‘ agg')‘]ketones

arIm 1 -
4.4[err]; [[%r fr 't Eg?};ﬁy OB L 1600
+22. 2[ er r] [ [& 1r71 xfl gfiﬁtﬁ ﬁ%éiﬁz@?&&ﬁ ]A suitable miut)([)fket&&), p@ﬂoa&mhesqadt wiNeychydr ogen
sul- (ii) A salgpensictd obup2 62 fargex@fpls tperb%me, &glopentanoph pndecyd dhexandngp ,
fol | owed by wetsthpdyo-miretsl they epulodi um  on %@iﬁl hgoTeag e gﬁlf;‘;‘ihrf Ct‘i‘Pg‘Jyhr e

sodi um car béhat én §G‘P&‘Ptltde ncoaw ’@n difydrexywa [hx

g P W e AT e
hydr ochl ori ¢ a?f?t&“ ia;;l ﬁ%}?ﬁﬂmnc Cyc 161132 (ylagtamogabte@hrll{cﬁlﬁd 18 m
of 95 per centy, gh?w p‘fa }Mﬁg( Oqis)oﬂns e chdh vabu&etoqd% dig @#%é‘c (@PFISS‘E)I ved

in 50 genat eckafibe po@MR e;rmens'm the €7,20020,241 Y ketone, z%)g S
et hanol contai lm(mghﬂemh 8 315%? dorming, a ggfﬁiykﬁ{ Naof toﬁm (dth ik t180 100

of sodi um et ho g mg ehexilyplroxmore d@Boyl- kqncrne,gfyczo- 9 - en

- 5 - one ﬁ%ﬁi&t@mﬁe zé rz%aﬁsﬁe’ tadap Q}? syl i - mth b achhaty! ikjors, elop

absol ut e et han@him@sthi rjabsrsxeﬂiucédus perticioaging cpe &, $§({)ﬁé 4%\5]051 eloﬁv‘}:r

evapor ated Ph inj m“@nttdtéld epﬁtilféﬁ ofhe Kky@n - 7%;@15 Sahatic Arondd g}gp ngs t he

resi due was ta gal?}’ Ea@ctngeduymgﬁhmlab&dylaketdnemmdbﬂm

litre of et hernon @cw@ Bbati®0 wﬁchowbtwvasmwas CYC‘I!fe aéﬂ“@ %ﬁ PSR i C
oOwWe

pressure. Aft eliydore aﬂ:ﬂﬁa-hydro‘w grbuDZard\lprsmetb u n gy t"pen

nmol equi-val éht thest i ‘;0:; alk}WlEn o?@hceram ke-
evaporated. ThE- RS} ¢ &4 % éd Ea‘?ﬁe? chrpntomgswm @ppﬁd:pentyﬂr@tlwhfoaiz Slte-

due was ‘chr onego é’h@éﬁ%@ 19 ods cr(aivfdrmr Gé; foseyggj;a 10“19 "tals F‘E’t&%l’aérfhlo t he

filtrate 45 a@hmptat‘r@dnmagﬁresymm& i cat e qfEa L ﬁﬁ wi th
2-N agueous 38 odiru n‘b'ﬁgbﬁh‘d@)@s-hrh contga\anQ:F V2 ) wefteaughl?dn@;r uch @ -mﬂul;,z,[ epy ] -
hydroxy- ide goipubjtope Arhyies hydropy  ghtoR), Moagyrbe caibblyclic arongteaide-
olerr], 10[ err]F* Pant ¢ %?‘é@grm‘p & mt\ci\tfg %%eso@é,d‘sﬁdfeﬂ?ﬁdc Hriglpazldtas
added and t he ductlonvﬁsthesaﬁﬂyﬂon%bﬁgk blﬁbl Ty o)igén_lpé@ k), 19 ‘(55 ey B
allowed to ss af«bd eaanaﬂmngmtl?—a&tahaxdolcham cath ebdneh@IBhyd&atsuc dsho- td'seldaisra}es,t axt | io0e
mat eri al ob- erst nnrnt‘otpoﬁ(ﬁt | Omweatalhoe@}b@eedﬁemes (saqhneed verA t he
first chronato ﬁ’g RBIES raldﬂﬁfl or otdrpEs B den nza eh£s
tion. After tug sn‘{srtaa idZtEbhl ﬁ&ﬁs ffoonaxet erTey § ¥ t he
resi due was 4@Xamp1cl5y ondattott wig| Q’“E’d“m trioAid¢ eﬁlﬂdhycﬂ:ﬂﬂf(Bﬁd’r]a@yl)-benzaldehydes (such 105
el er 1] 1 GO PACL A LG ety i omsesisomane
(c=1.245 per c ulg% }b@‘ t; can be protected gﬁglﬁﬁﬁqﬁ%e?\”ﬁ“ﬁ p en& _g%%(ggs

sodi um car- by reduction to the hydroxy group (ie. re- aldehyde, 8 - phenyl - propionald
sol uti on and5 t &ietionviotthe wa‘ssemdﬂa Ftrbidd) Thus,  phenyl - butyraldehyde) a%l)&i«bﬂnl?alli sub- 110

and concentrat}?@”ﬁ" (AL ol E;f@é gmhouﬁtt @shaBE 10 ver plkgeys hydrevysilower of 262

N"T“
o

« 11 mo . -
mg of 5 per ceffes elmdvﬁﬁ"’% WS AR Qgr rboc e %‘jﬁ,gf&ﬁk Bt MON% hodi um
on al um na cat gnytstd bp oaldmoxtaurdescrdgelcarh ase,oPREEi RN ac t,&yion@c tat e

of 26 nl of s@5Fpdemymne Whvdnsl cnAd-bdpsy ﬂmmnm:tsaephtdm, ellecrahdnonelOn115
concentrati on, 80P, 4} t‘ifj_]f bg, ';2 %}ﬁ' (57 SRdi h#h Pi§ #‘t‘)’%‘rﬂ@ es (e-gep-dhjopos t
aCCtO

fractions of ¢ WRgTudbclial ddomGemurdo  Soud THEDSELR Bois "ORHE
tenperature ang atdrosid) dnyeproix yacid. 10[err] {sudkesA -amsyletgdtt@m ketol),- digiv@r 60
pheric pres$iir e ThA 189174t aro¥¥-2f-ac2BR and) kctfd% Z@ngxt}hmyl -yl ketor@ éwdr}lxyio{?ér r]
- desA - pr eg népp.lsse_‘gzg‘lelembef for

one was obtain EF“t"z‘tr §§& fg‘éj{%ﬁd orls; e(gg'l f@bﬁf a:r@owerg it tﬂéd |O n

the specifi- rox@ﬂﬂseﬁt T bRed éptréactpr QA Qush MWaI Exylyll BBthyl ketone}l&hioO
our copendi 169 @plsingét acem of dretall(@g.tagratkylerict ¢ ghenomk tand trt!veo-sarn’es—w nbpdo, 125
obtained in  glyphecaiak onkstal OQBFB‘E?f’GPIde]gVH‘E)Wl"W %ﬁe oxy apdhJowergalkyl degivar yj g

Ex | or ketone contamning not more than 6 catbon tives monocyclic carbocyclic aro-
anpt €. atoms) with the groups sought to be pro- matic lower~alkanones (such as 1 - phenyl-

tected. butanone-(3) and 1 - phenyl - pentanone - (4))
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EXAMPLE 3 55 - ethylenedioxy - 9[err],10[err] - desA -
andro= Her+t ACeHeY 20[-err]——hydroxy— 9lerr] 10l erlem gt an
- 17 - one. 65 desA - pregnan - 5 - one was prepared
from Splitting of the ketal in acetone solution 17[err] - acetoxy -
20[err] - hydroxy - desA - pregn- in the presence of a catalytic amount of

para-, 5 9 - en - 5 - one [obtalned as described“in toluene-sul phonic
aci d.bave oferr] 10[err] - desA- 51898 he speci f| catl oh_of our copending

appl i ca- @QIQ{HQ&LI nsgb édgi tion for etters
Patent - na AAAE) Batmile M A8 MR B et b sl (o0 107
in 70 noneserejusdd lrmtn 6 bRBOBRoky gio pshyfdmmgenatl on under di oxan) acidic
condi t orfad jaffane Ca“gjtff‘é%"élﬁd@lcbfc‘"ga“i* R&di um 9[err],10[err] - DesA - androstane

- 5,17°- ag‘ieogggt Q algg@ﬁ; ol Qﬁmng to the proeﬁedure of Ex- was al so

=t

obt ai ned vas frel 16W&i- or 17.20Pbighyd dxy) I _g5 1
m of JO\eE@pmeégelnan 6@1D 04 keall gromBizer ) R4

was added!t® #98Uhy of 17[err] - hydroxy- i7/5\i/\iw53° EXAMPLE
4 _o 9perr],10[err] - desA\l-randrostan - 5 - one in

A sol ution of 236 ng \Qf/ 17[err] - hydroxyl 20 m of aceto@e at - 10C. "The
m xtur¥® desA - androst - 9 - en - 5 “orfe [obtained was left for 15

m nutes at room t enpef re 15 as descrlbed in the specification of olr
co- and 5 nm of ethanol™ were then added. The pendi ng application for

Letters Ratweint P nepreserte @ Uhydiopy suisp@ngFon was evaporated to dry- 80

36705/ 67 a&hwwa@@ Eﬁvp:rﬁ)reple}@\@%?() -in 40 ness_gn®vacuo, water was added to
the resi- yese‘;ft STy r rang;%gﬁ’c% flanol and 5, 36 P due and the

undi ssil wé)émagmnkgnpe;, ljﬁ&ﬁlyli; “N aqueous-SédiugrRydr oxi de sol ution was
in ether. Adedat tvane d;:eemsthumdaxed W t he 2 fogenat ed wth one nol
equi val et Bk th“a”é? eéfh fldff im  bi car\ponat.e and thengry hydrogen over
236 ny ofo m}gg&ﬂ Ry L Qlﬁy jter, dgd~eq over sodium ‘sul phate and 85
cent r300GhdiiT €Ha ﬁﬁ:u:m na catal yst. Af t.er

se or ted {Q dryness
There was thus ob- ation of the Jpf amz‘tm‘ﬂf &blﬁ g°coh-  tained
é

an oil which crystakti®¥ed upon the hydﬁ@ﬁh’({ls@&ﬂ gps;‘n deg}\_vacuo and

the resi- addi tlpql a 5small | porti orrodk opéctrm@lheeumne edr.th B-17due was
taken up in one Iji tTe Bf¥et hegry) The €8x pheiderd teEPF of dpraulaf

9[err], 10[ err]~y desA’ ether sol Y %‘:ﬁh esﬁﬁ e \%gvglf Bried
androstane - 5, lL L " dione nmelted at EZnoEp -as dSOribed eatf}éfer anhy rous sodi um
sul phate and é%/a\p - 78[err]C after rMcweyvszt,alslioulz!atncmadtﬁaltclﬂhydycl ohexane;
ated to dryness in vacuo. 17[err] - H?‘H es‘de err]
(c=0. 107 % n di oxan); rota- 9[err]smﬁfnggu§1 b“ﬁg s“ %m@s?%

was ob- tory dispersion in di oxarthef gmlpslif 4 mol&Qle Fod plirom

residue by crystal N : ;[ét"ie‘t‘)r‘rlkenb[l[l err]] :tHfEOC 20 [kfte jgrojr cm-ﬂ@%’{hegenzitqd to
[[err]][err]=+ _Lieltisng point 144.° 99”0“’&58*" Eléllg %g[err]
r98[err]; [[grr]][errl =+2968[ err] ( max HY) u?(;}”fef x % }'

H ﬁ) )[;erhpc]rog@&ae:ar]

(c=0.103 in d>d pounds of form lz{ @K l'h

[[err]][err]==1890[err]. WIII)l?[er’fv]heco \C-17 %[We!r%ﬂ DEOEBrr] - desA -
andr o- 5, 5 - "Bt hyl enedi oxy - 9[err °m2pi‘ i f°’m“ comagflln ] gfa“;o;“ stan - 5 -
one was converted into 5,5-ethyl ene- . 08l & hlch ,md reQnverted to

17[err]-o85 dioxy - 17[err] - hydr oxyesent 8 @6 groyuplty[rexkt w:thdﬂ)tﬁvér- [ propyn -
(1) - (yl) - (1)] - 17[err] - hydrox?ﬂfny1 or o Yol enh G ogNge D s

9[err],10[err] - desA - androst an ction k

fol | ows: AR’ OllLerterr Gfikyo1] 238 ngﬁouﬂ &[,Ei:"%bm PN ek €0

t et rahydr o- furap\>3 utlon of 200 ng afoup. 9[err],10[err] - desA -
androstan - 5 4 ope, |“1Rrr1 5,5 - et hy| Erfeltydiogapation Eé‘}erd Ajvg g( desA -
andr o- of\/e‘t’hy‘l“ene gl ycol (#d a cggj & yil& °B‘ha; E ?2’ = ¥ - one
vas added to Q ref or med parat ol lbﬁl't@mﬂééx) mu;plsaﬁécddwc icml of an-
sol uti on of %né | equival ent of pr opymn, suit@ly using Hywdas sebbmene waa

slowy distilled until no (1) - yl ¢ Pefliﬂ rﬂr‘iﬁ‘?ﬁedlpﬁ’-“&‘@ °fl 4% an-

nore water was coming over. The sol utl{séf{m e%tﬁ Wil {o%ﬂ(g;,ﬁfﬂyﬂ azgnd the
reacti on iiwkich formuMER:, RHEN MONKT @iver &6r&dantpm:, a:ocsmbiu-chmbamai&hodiuuf-e was
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et hyl enedPRxylesA -1ppegaqny 3 - ones offormplag  pectednithes heen TepA shat dih £HHTi ng was
hydroxy - 9[err],10[err] - desA - androstane was discontinued and the
reaction m xture was 110




obtained fromthe residue by crystallization; allowed to evaporate. The
resi due was ex- melting point 115-116C, [[err]][err] =-9 (c= tracted
wi th nmethyl ene chloride, the extract 0. 0987 in dioxan).
washed with water, dried over anhydrous 50 5,5 - Ethylenedioxy - 17[err]
- hydroxy - 9[err], sodium sul phate and evaporated. The residue 10[ err]
- desA - androstane was oxidized to 5,5- was dissolved in 20 ml of acetone
and the 115 et hyl enedi oxy - 9[err],10[err] - desA - androstan-
catal yti ¢ ampunt of parat ol uene-sul phoni c1,H3/988 17-one as foll ows: 5
added. The Solution was neafed at reTl ux Tor. i 1 equi varent of 2 per
cent chronic acifc % as _descyiped

vel

oy e s aodel fo;:: ﬁf}%f Epigerin o e

of fi
met hyl ene 55 rrgn 5c ﬁas me euaeguc ?Sah’alync IIOst, & 05
extract was was ﬂl&dogmatlbn gx/a$errpa1drpr@dmoﬂ2}0a fonnglpexm]cprftﬂzﬁxega]U—oA gﬁuﬁo can 55
androstane in 5@° of they "“éfh o UE- i B Vil ﬁfj}t F%mound
net hyl ene chl or i ﬁ%ﬁ f&fgtf [i e[dtiﬁ o 18 ; °§T§§ﬁ‘ R
Crystallizati ON albnol contaﬁﬂnlv b€ z@\rfﬁ’éﬁlml frbon Th&crﬁlﬁac‘éaih&n o)( ‘}]
resi due gave 197[aemrs Isuch a[spwmgaohor-et afigl), an sther mula Kﬁérraw:bs Hedlrolmeiﬂ ho Jy&’cpeﬁ: éeént

agueous 001 U T e ST I SRR LI e, o
60 hydrogen SU'r én fpic y& 1S u$t%g§! 2CRf the c&t fn ndin (lowe

125 bonat e aitedwatiey presE enf i b@dk VBiic amhtyﬁin 0<us17a-(106er alkyn h ﬁmﬁaﬁ

- 9[err], 10[ efr atalysciésrkxmman alkah—xm@dhouﬂkasula hdtveluafd thromeafatinmatof B O 65
dryness drosta ine- eag"rmeta cg ter iWF‘ h containj pny, Jd-(gsterified

or ac1

Crystal lization b‘fﬁmﬁ“ﬁ?@dsraeék UG e aJﬁs T i RRe: el 2 gt (1)]
- 17[err]- as hydBochloric acid). The catalytic hydro- alkyl’ is used in this description andl inl Véé

hydroxy - 9[ &fr %ﬁi@?g?& ;é?eqqgorat, %:ggg qrg%@gn g%@:ge]mgeg 5:1 mt;iu}ht&h weght- 70
hydrol ysed to 17 "ef¥® 3 i Lone 0It more a6 coton Sops con-
olerr], 10[err] s (%ndugfc@@g%qH FRcire ﬁ' RGeS, ethyl, propyiPey Caib”ioammséif 280
ng of 5,5 - et hylio&lﬂe“C ahdDBS@ns: ony -IarIQ B te edlitah oyP ﬂﬁﬁkanoyl
androst an® - 27- A fustheroimbpdiment @f 1@3@65 ptaining cnot aneye- thah 6 gaden | 135
100 M of tet raﬁﬁ?ﬂrgﬂffn oté(lﬁl Cg\%em %e“atg’f‘ é’fr i@h% Z’f:ﬁ’gﬁfano thc SR IgeT an -
5- onein opp stl rred sol ut kg ﬁﬁﬁg’ amﬁi C§§ per
cent net hanol cont al -70 equi val entacem&y)z Agaipt thy lterm pd’v\ﬂp@.[kenyl’ 2) -
yl - 144 mg of potassi Lzzydr oxi de was heat étﬂms alken J8youpm geessningnndsr were d€0 i n
100 m of ether at ®gihux—tfor 1 hour. The ilc ?ZT T V‘I’l‘(yl) a”é‘rfoéhﬁoom
tenperature. The reacliohim xture was evape&m ryr}gas‘sslgfn{;@é

water 10 was heatetﬁr\a& refl ux for 1 hour. (#tcelrynsd)oou"he tads ‘haldgte’d ntemns t he
resi due and the suspensi ing in an i ddingahreminn 1°ﬂ%? et all he 85

solution extraghed, ¥ fré},reeetn{a%e 58! ot pﬁ%.ﬁ 3 1l ydi‘é’f‘fr sl
sul phat e was 38| Dwling preleledn IcBmmutterof fwvash Wal®I17, oh nQVlI%Erra&Q

sul - to deHmwﬂHsi&retnhéore,G%lr@mRBahYGm fdlmws phate, filtered, the

sol vent rermvedg“e&rlloqufltﬁ(‘é'ang13}‘:1‘36“‘1253(1 ! '%l%]i;‘l? owed by addition of anhydrous
crystalline reshglu y ﬁnauﬁ,[. 1,2 Rerlal a 15 sodi lﬁm sul phate. The
sol uti on was 38e Eraalkylﬁﬁabrl lowerLamaEymﬁo [ 1i>ohexane to ylzé{wd crystals

ted by filtrati tfanap@@ il () d 2n sscetifp qhess of 17[e?§\r&L - hydroxy - 90
9lerr], 10[ err] ‘}b"% lgﬂﬁeg sf °mp°§¥f mf‘i’ém % vacuo. The ution of the

resi due and st agnom open@@ea kﬁln erat 144. 5[ err] - 145[err]C of a

catal yti c andlnPaet par alsadsyUehemsul haimnc shdrdn W d¢ ray bivalaliylzat growp sdch om
ethyl acetate; 11039371aé‘iddm?ynb62PIeRWd Gf deperibedhnas \?\?élécnhe‘ﬁt wepylgpe. ffhe term “lower

[[err]][err]=23E8fr] (6= 3l & g B o 28 ‘%if &é%%r, pr et

then poured in Peuh@lof O Welddlaf DEeSbrdiBd | Fegsil Q¥ aX) compounds are 95
[[err]][err]#45 hydrox@x{ dadt-e8P, 10 t 4ndrosret h t eﬂese 1@Iw|h@l|t ltctazresenTsheehydmZ ¢neqren ;

[[err]][err]=0[ fetifc | ppy) = 96 ﬂg grayy pthe 6ggr 7-position
net hyl ene chl or ?82{3 %“LS act \A?Jahg 5}/%% hed QlL igﬁ% {ZE°@§§,“§$§S Zposon.
[[err]][err] +492[erF‘ )m\n) [[err]][err] =vention: water, dried over 100
anhydr ous sodi um sul phate[ B+504[err] (max); [[err]] [elrE:L\]M;:E?)%A'[ err];

= \ / N /
[[err]]lerr] =0[err] {XITIT) A suspension of 262 mg of 5 per cent
\ 5{_ rhodium on alumina catalyst in a mixture
of 26 ml of 95 per cent ethanol and 5.25
ml of 2-N sodium hydroxide solution was 105
wherein X° D and EO have the significance pre-reduced (i.e. hydrogenated at room tem-
50 given earlier. This hydrogenation can be car- perature and atmospheric pressure). To this
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and evaporated to dryness. 17[err], [
-202[err]. 25 propen - (2) - yl - (1)

- [2 - nmethyl- [[err]][err]=
(1)]

- 17[err] - hydroxy-

one was EXAMPLE 6
obtained fromthe residue. 16[err] - Acetoxy - 20,20
- et hyl enedi oxy- 90
9[err],10[err] - desA - pregnan - 5 - one was - ' :
EXAMPLE 5 prepared from 16[err] - acetoxy - 20,20 -
et hylg 17[err] - AcetomeQE;err] 10[err] -*desA - andrq-- enedi oxy
- desA—= pregn—9—=—en——5—=one—30——stan—>5—=one—was obt-atrned by
reducti cmrsoafdde obolatroneoj X2 destrivbed1DIBDhén spetiof 9L atd ont ahanol 65 17[err] -
acet oxy ehyy siFSA gndrosten9-- 5 addsd rto by Bt n‘h Ifr-%mnr on for
Cetters 2y e B e Car i L b erone” no
3670556 ae\rvats&rnbabsmp/a dd: Dol equivaldn® e yha@zaaap NSI S,

pyr ol ysi ®p39anplinbisomi ef 95y ethapgieamd trheo rsorbert ee réaetsm GraCouppddtand rts cati+ t7IQe

nation dﬁ'ﬂtut}éﬁ phyideoaineied 46 °8Rileféfr dys a‘t Efpar Agratiopf Aﬁcrrshi@@h um cat al yst
accor di Rt r°:Eh ?gg’ e St dhr | H8 ”5“?*’5“5 Rentlcnd SAPLE, the

pr Ocedmrserb thefehl Qva% ped, the cataGyad | £ABed ﬁrthé-ei’eﬁx eSanE’&ﬁeeﬁtxttﬁ@wa@6705/ 67 (now
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=- 28[ & rghlu &1—wh1ch Rl das wadl@Swittr 2-8r elgtﬂ&ﬂdryne in t8& NSRBI :E'colo

di oxan) . sodium carbonate solution and then with water, less qgiapv@@ fwas) wbx@ﬁ{twap hed- ornert l‘ﬁpl - 20 20

- ethy |e4r d and evaporated| rygxs in icg g using erfﬂcem e@éﬁﬂ&c- andr o-

react ore tl te 11’1 nzen
di OXy r‘éyri)rod s we hrom: 03 - hydr§g' AN 0 - de’A s al so
obt ai ﬁé ezmnn of [a@tiRad megesarﬁl dﬁﬁﬁrdfbxﬁdmignpdi e103pLews (ECa&Eﬂ on of 105

A sol ut |szmatc)fad®ﬁu@nt c)felum?é[ @ith]1 pemyuwﬁre {lizatiop | frong dmeshsdkinn rhlgyids)/i it i on f or
Letters ?&tgréa@t’gsgfat;hﬂh e sri é‘ﬁ‘ g%ﬁ “heé?nd 5 ﬁr&nd‘Sp“B“’“ 9( ein no:
36705/ 67efuliiit nashls rhen,ran-cr AR i LR i 1rnrrp and 2.5 i of
acet i & atms why dh;bdrédngrematmlooi mu&dlaﬁe basiese. condr tions | n hydri de -was

| eft at ¢hivoda al!de rfserr the (pdditignopf 26 el p iﬂ@ “g;: gieketo @PRim bﬂﬁ(&lﬁys‘l" according
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18 hour £, TR Y et oL L & AT EEATE AL B
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wi th 1- Nol ffydP oreh| conti gdinmi byrdrogend (H}Faé&@arspenswn @1262 cent2c9520 -

t 1 b h umin
et ! enclif ey feedy vmie w0 %CWWPV” oAt
10[err] The n widl BQNEd "and evap &A1& WRE 1P Infof 95 per céiH r er filtration
and e%rpmrratuoo ﬂ"hofresxdpawaddxisolmm 12150 BoeKioX yoom @fipegifire aneta sighine- t he

ether, tHeck @by pressuty oy SR oA 262 R gh 206910 en - 5 -

0 oxide ver t drox.

he s dﬂrrrqﬁ“@w Fiabty oL SR b L haE nea s
descr i begerlcNadd)@heS PREbT e bvaptar@dl in 5 o thé W5dradetation Adsk[ KBTI the readCeL OXY -

9 er r {0 13¢er arid tJne desslAe wasmakercmpemdr rigpn pigrhiie gt ihystnogkrared IaetctomrtsnPat ent

andr ost alrf;;- gf 'EM SE‘QT%Y”‘ @shegy %ﬁ&‘i; l’;‘,ﬁgt‘n?q:)‘ ;SP’GSPUT no:
1103987) ith water mlcg é‘i r[llé'?he églr ys%gbgj h'ezrgaf:t'log r‘va Ip@ gg& st by

hydr ogenmelm dh ogr&?{ﬂlb lo6 o @M@l bONGpakated by fijtfaddnl | nhertrre fkrate28[ €1 1]

ES%IVamddmmam in, silRate gadsorlehte apt ersetmliefdo‘fltha? Ir' hodeus mdmatlazld st _according

120 "W@f‘?f“ané Gy 174 n hydgy %sa‘ﬁe sof yion, Ap of 3 milef H\%a‘}b‘ﬁ o¢&ure of
93,103, = -
Exanpl e %Z | shwn Quzn eémcﬁrl)iu{toneel’ llatllow rf%mﬁ j;’ro%'rﬁ? l‘ﬁa(n(:il
[[err 4 EnﬁEalI Jith the crysta[hbeh'ﬁ )]12{1 @by | was -tl&dQExﬂd’vEcj bymaxgoratio Elte{eﬂdcr}d[ er r] =
+374] g;a i) the first chromatographic separafmm after th a@ptrrc)!]x fei r1 1
c e

-+380[ef ‘1“ B RAR: ifi"“ﬁ%?i ik s r‘%T %rfféfr eth E% OFRGH > Hydroxy -
16[e”] JH er cenS QP i rﬂﬂ) ene- was waSHe@ it ZE\I ﬁqu dalu C'ar-652[err]
di oxy - [err] 10[err] - desA - pr eghvame solfsion addi@hen with waterl fi@rr] - Acet oxy
- 9 eg ] 1 err angr o Wa%ld aftedfn pecsmon @r@louﬂessmig({ OXy -
16] err g 262 mg pcr cent ich was chromatographed on 2 silica

a catalyst in a mixture gel column using 2 per cent ethyl acetate

of 26 ml of 95 per cent ethanol and 5.25 in benzene as the eluant. On concentration,
ml of 2-N aqueous sodium hydroxide was the first fractions of the eluate yielded 208-
hydrogenated at room temperature and atmos- hydroxy - 10a - desA - pregnan - 5 - one.

60 pheric pressure. A solution of 262 mg of 208 - Hydroxy - 93,108 - desA - pregnan- 125
208 - hydroxy - desA - pregn - 9 - en- 5 - one was obtained from the immediately
5-onc [obtained as described in the specifi- subsequent fraction. Both products were iden-
cation of our copending application for Letters tical with the same compounds obtained in
Patent No: 36705/67 (now serial No: part (i) of this Example.
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one [obt ai ned EXAMPLE 4 pendi % Ph({_c; qupdgnl‘:tfgrl"@?‘t {‘B@F%V“Paﬁ5ent
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ot T T S P
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cen ium on aluming catt

t er, separ-, evaporated to dryness., Ther
EXAMPLE 11 anon of the catalyst, thél ﬁydlo rbvagff fleéqoémgll%‘%ﬂﬁptﬁséﬁkzggsésﬁ @E hetic
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clarity. 60 hydrogen sulphxtc, 2-N aqueo Hégﬁ;ﬁ ]5 dat E%!ong[-e‘)ﬁ,tl? @s%[ ér}df(]_ Cizs
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hydr og#n

3- (17[err1
1,103, 98%’0 sodmm

- andr OStTh1 %;s fol Qed'
speci f15- soddin® RilpHateC melsdutlmacmnep thsﬂhlﬂ@rﬁhn&sofd:@c&ﬂ‘a&da
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10) A process as set forth in any one of
claims 1 to 9 inclusive, wherein rhodium is
used as the hydrogenation catalyst.

11) A process for the preparation of 953,
108 - desA - androstan(or pregnan) - 5 -
ones, substantially as described with reference
to the foregoing examples.

12) 98,108 - desA - androstan(or preg -
nan) - 5 - ones, when manufactured by the
process claimed in any one of claims 1 to
11 inclusive.

13) Compounds of the formula

RlO RZ
a\
ANZaNg
'\,/I\I_/E”"

|
di\ﬁ%

, wherein R?°, R?, R* and X have the signi-
ficance given in claim 2,

14) A 17« - (lower alkyl) - 173 - hydroxy -
desA - 98,108 - androstan - 5 - one.

15) 17¢ - (Methyl or ethyl) - 178 -
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29) Conpounds of the formula wherein R err], Rerr] and X have the

significance [err] given in claim 2. 21) 17[err] -
[ propyn - (1) -yl - ()] - 17[err]- hydroxy - desA - 9[err],10[err] -
androstan - - 20 one. 22) Conpounds of the formul a

[err] wherein R err] and R[errf have the significance
given in claim?2, Xerr] represents a hydrogen

AR A P o A Bk

S tfon orya

| ower - al kanoylthl 0 group kn the 6- or 7-pn%i3;ess
hal ogen at orrrmtire—7=posrtTrom—ES—65
represents a hybydexy - cﬂesAesﬂé,ROﬁfeuﬁrhgadr-OS(y 27) Compounds of the formglaoup and 40
Rl err] represen ah d ato

a | ower - al kyl , ?1‘%6 DSXI Eﬁstf)g °sff\‘/'e'r Hiynyl , vvher@orn R[$; R[err]
and Rlerr] haale tlh)elm g ifgdroxy -gue@AIp 9s,108cance given in .L’,\l,aJ m and has

the signi- 303 odiners. gf the fornul a <7825w.8% cance gi ven
in claim?2, 20-kéf ROpY @pthe formulagr o 1 17[err] ke al/‘ls—dnd acetal s of
t hose corrpounds 310 [1ower alkaiyi] in whiclf Rjerr] and Rl err] each

represent a hydr oxy gtq el de5r|vat|ves t her eof #n.4hi ch t he 20-oxo
group is reduced to a 2'16 d‘rux’i‘/ 30 group and the cofr espondi ng

derivatives in V\hi'chl\ﬂs,ard 20- hydr oxy groug{hérem ;Qnd I{Jo e the A 20
- hydroxy - 9[err], 10[1erw1' - desA - " pregpadh i Haim 91 Aqﬁ:fﬁ‘eé .ﬁié er ]
- Hydroxy - 9[err], 157‘[ - desA - 35 pregimnnm c1a5in-9 @deX has the siglificarke

(I ower al kyl ened| 9 10[err] 81 na\?‘rx, ,29,21 onkis 45

, wherein Riggri ﬁgrﬂ‘ éﬁ‘de‘FE"rﬁ"T signifirance hgg a‘”%.ﬁ?a oo

Et hyl enedi oxy - mJ PLahdy - H@e--2ran @Aycﬂbx\jegfbub,nlmsﬁkems and A&ttt and EO
have pregnanyl— a)]-- Uﬁe hydroxy desA - 93,105 - thotelvempa ih iwbizin OA gid\R*H edchy

claim?29, 20- kegr?h ogfan - 5 ~ one. represent a ydroxy group, 16a,17a-ketals
e

1,103, 988 Fomppounds of éF Pl o 1] - ke Kdh ‘gﬁg&%{ﬁ“ﬁiﬁ gﬁﬁg’ 1}:

wherein Rlerr] and Rlerr] ﬁévaoﬁehamh;gm fi cawﬁees thddeof in whxapﬂﬁmm 6 gedipWhi ch
Rlerr] and Rlerr] each re w\y/%,glven i n cl aismedugd tmmbvdr@hmm dlﬂfem@rangg
sent a hydroxy group, d r| at t her eof i ffPY erivatives| iy prhichy 20rhygiroxy o P1 |

groy ls esterifiec

and EO have the Wm(;ll:rTh'e 20- oxo group®i 891 - Opi@meéfyienedioxy) -
significance given in ¢lai 29, 17[err], 20; Qﬁu(ﬁi-desASpmbyadr-@(ymgr oup and

the corresponding derc(v\a bi s( et hyl enedi ox;l}’) Gemyioynds jof, the ferfukkhose com

tives in which sai d drdo%%yhagroup IS esterl - pounds | n V\/m ch OA and
Rlerr] each repg%fg&p % Ve the significan R f o
21) 17a - [propyn - (1) - yl - (1)] - 178 - /'\l/\ RO
hydroxy - desA - 98,108 - androstan - 5 - QIAT ! 7 R 60
one. . \IATTT
22) Compounds of the formula \f/f [
QI _ g5
"/ wherein R'® and R* have the significance
AN\ r 32 given in claim 2, X° represents a hydrogen
. | [ — atom or a lower-alkyl, lower-alkylthio or
NN lower-alkanoylthio group in the 6- or 7-posi-
P tion or a halogen atom in the 7-position, EO 63
o A, represents a hydroxy or esterified hydroxy
X group and R?* represents a hydrogen atom or
a lower-alkyl, lower-alkenyl or lower-alkynyl
» wherein R®2, R® and R®® have the signifi- 8roup. 70

cance given in claim 7 and X has the signi- 30) Compounds of the formula
25 ficance given in claim 2, 20-ketals thereof,
16a,170-ketals and acetals of those compounds 0
in which R** and R® each represent a ol _=»°
hydroxy group, derivatives thereof in which O o~/
the 20-oxo group is reduced to a 20-hydroxy L AN VANW -+
30 group and the corresponding derivatives in | 1
which said 20-hydroxy group is esterified. '\_/l\,/;
23) A 20 - hydroxy - 98,108 - desA - | '
pregnan - 5 - one. aS
24) 208 - Hydroxy - 98,108 - desA - 0
35 pregnan - 5 - one.
25) A 20 - (lower alkylenedioxy) - 98,
108 - desA - pregnan - 5 - one. » wherein R%, R® and R®*® have the signifi-
26) 20 - Ethylenedioxy - 98,108 - desA - cance given in claim 7 and X° and EO have
pregnan - 5 - one. the significance given in claim 29, 20-ketals



fied. a hydroxy group, 17a,21-ketals and
acetal s of 31) Conpounds of the formul a t hose conpounds
in which Rlerr] and OA each

represent a hydroxy group, 16[err],17[err]-ketal's and ~ ~
acetal s of those conpounds in whi ch Rl err] and

[err] Rl err] each represent a hydroxy group, deriva- .20
tives of those conpounds in which the 20- v keto group i's
redq ed to a 20-hydroxy group 1,103,988 "

and

20- hydr epeyeofy rl@&!?/dk&al@&ﬁ& labekalls€6F. those | wherein R°2 and Re*WaveDhe \MghifAKER 10
Pat ent Agatnds in wh1ch R®2 and R* each repre- given in claim 7, OA has the significance for F.

Hof f man rqcm[:_ envauves thereof in given in claim 9 and X° and EO have the
T @,
Akti egg é % D tHetche &dddﬁg‘g&:n er ﬁgﬁﬁ%ﬁf&é‘:@d&ﬁ‘ﬁ@@ Sl bke by the
Couri er i drsexsﬁmc id [E0-BHr &R gloPilis est 58. .po KDVind R® dZat @ﬁ{ese,g fisce, 26,

Sout hamﬁtcbn Bui | di ngs, London, W C. 2 hyflwoxgngrovpi th.2tbqsilesnd ldo'é obt ai ned.
ERRATA Compoprels of Bafar@ie No. 1, 103008pemp J"h“’h ElJig% ol

"phenyl et hyI " read " phen- et h I "é sema y 1 lé’%%r’ﬂl “formul a"
read “for rrul ae I i ne 55 R“‘f &ich re)ﬁfclsent & @@ddoxy @rdub,’ ddaaage 26, line 41,
for "waa" read ' line 9 t1V¢So<rf theyé 'tom@alds "lththPageemtO line 55,
for "(methyl en@«..drqbyy ) ﬁﬁad Wu%oﬂfx%gon 1 derxvatllnvgcillzn: qulcig OFFI CE
25th March 1968 i | sald 20-hydroxy group is esterified.
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