(71) W, F. HOFFMAN- LA ROCHE & [err]-chloromethyl group, (the latter,
only when CO , AKTI ENGCESELLSCHAFT, a Swiss Com n stands for 0 or 1, X
represents an unsatura- 30 pany of 124-184 Grenzacherstrasse, Basle,
tion between the carbon atons in the 1- and Swi tzerl and, do hereby

decl are the invention, .2-positions or a 2-chloro substituent, Rerr] re- 5
for which. we pray thrat g patent nay be presents a hydrogen atQ{T and R err]
~represents granted to us, and the nethod by which it is hydr oxy or

| ower - al kanoyl oxy group), or to be perforned, to be particularly

by Che. T ol | owi n ATRIENA “bﬁﬁﬁfﬁdﬁﬁiﬁ?ﬁ R £ Loy W

S concggned with 10 noveI d steroi ds and a process for
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[err] & O1 I“W?é‘r“’é?‘ﬁ:laﬁ[ﬁéar“f"]‘ PEpI&E8nt s a fluorine, ¢

br omi ne ™ dﬁ%ﬁdeaaqaammar kyl group and A repr esent e pi ng” of
represents a hydrogen atom or ' ' _ -
a | ower -al kanoyl gﬂot}{ﬂ GEN TED STEROIDS. AND A PROCESS [err]
hydrogen atom or a lo WURE THEREOF _
unsat ur at ed &1 aj 'P? Y bXa‘é
: OFF, oromethyl group, (the latter, only when
nmonounsat uéézt V\F EQEL(.% Ql S\Pi b~ N¥ Gtakds for O or 1, X represents an, ux);satura- %0 '
~carbyl) grpud,of R2 Geazraeﬁleufds@, Bashy dti@gsavead thEncar¥ida atoms in the 1-Qhd t he met hyl
group and Switzeria ,glgéqqlegy @clare the inventiop, 2-positions or a 2-chloro substippenthB mne, [err] -
" hvdr ox ﬁ _patent may be presents a hydrogen atom and R’ represents - :
ny y toqx ahn(i:Eh which it is hydroxy or low 0 o
or (' ). atog'fe 1 sétibed 2R* and RN m iyﬁgﬁﬁy%fg 0 or
1, repre&emHSby the fomwmgmm:mutat—r on beﬂm&amuhhe carbon atons in the 1-
and 2- p it il spfmﬂt jnvpntiop | iy Cepcerned with stltuent or a

err], "fl ;ﬁ% Se““&r%ﬁtﬁcessl'\ffhr] re @{‘I‘f‘sa“‘é(nhydrogen or
fluori ne a mets,eiag Srovidey dr ogen atom or a hydr oxy,

| ower - al kokw;helpnm gyl xknammw ®x \generially uor o- ¢t yl, di.chl oroecetyl or-

| ower - al kyforgpladpthus: Rl err] represents a | omét- al{ rigfgfles group or an in

which n has the si gnlf cance given earhg(gragmupmg[grtﬁeq;mﬁl% 0d. (25p)] -
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, ' wherein R! represents a fluorine, chlorine or L—-.-\J'

bromine atom or a lower-alkyl group and A

represents (i) a grouping of the formula
, in whxch R" Tepresents a hydrogen atom of 40
a lower-alkanoyl group, R® represents a

0 hydrogen atom or a lower-alkyl, mono-
2. B ,R.f' . - unsaturated ' lower-aliphatic hydrocarbyl or.
Py X monounsaturated halo-(lower aliphatic hydro= ..
- ’ N m-R4 1 carbyl) grouﬁ ! represents a hydrogen atom 45
. (K)o i | !__ or the methyl group and Y represents a
?<\{/§\'/ ! methylene, § - hydroxy - methylene, o -
_ . _ .. hydroxy - methylene or carbonyl group,

or (111) a grouping of the formula

20 s in whlch n stands for 0or 1, X represents . ' 11

an unsaturation between the carbon atoms in R""- Ao

the 1- and 2-positions or a 2-chloro sub- . Rlo 3 L

.. stituent or a la2e - methylene group, R* (11) (A ) 50

" - represents a hydrogen or fluorine atom, R’ _ !b( \l — '
25 represents a hydrogen atom or a hydroxy, '

lower-alkoxy, lower alkanoyloxy,  difluoro-

acetyl, dichloroacetyl or lower-alkyl group, . o

R* represents a lower-alkylidene group or an in which % has the significance given earlier,'

[Price Ss. 0d, (25p)]
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2 X[err] represents an unsaturation between the carbon atom has two
free val ency bonds carbon atons in the 1- and 2-positions or a (e.g.
met hytene "and i sopropylidene wth 2-chl oro substituent, R err]
represents an a - nethylene being especially preferred). The

hydrogen, a - fluorine, a - chlorine or [err] - term'logwer alkanoyl

means the acyl residue 55 5 bromne atom Rerr] reprﬁients a hydrogen
atom of an al kane carboxylic acid contalnlng up to t he hydroxy
group, theZihydrogen phosphate 8 caﬂﬁ%ﬁfatons such as acetvl butyr%l and

ester ther eOfXIO{ t%@nt?laléa\knsan%gf begv%L ﬂ;[ehei:gr on atom o free brglent er "1 ower

al kanoyl oxy' carbon atbths @ o@&y ! Okﬁéthyl e"a gét smhmeans an

al kanoyl oxy @rdblom mﬁﬁt&nQII{Ygrepq@sehtﬁ) an a - ban@leépydmu ee;rre erThe -

chl or omret hyl baﬁman»a - msor ¢he t cnilkaneyi mpwhe agyhresidug 0 520\4
sents an lic --,

f I uor onet hyl o %ﬁs hf e % gg 2ot Tincl udes

such netal s’ ester th nS +h ercg ,ylylepn@s ‘ 1oxyat

[ithium sodloumlawnﬂ- yi@:slmmp RP @epresants) means a@ ralkhnoylexy group |chngaindng wpxtg gr oup

S R e R L i e

carbon at ons o Uswar - alkanoyloxy group or R® and R" “sulphonyloxy  means alkylsulphonyloxy as
mesyl oxy and tegetpbrsugpreshrs reydronping 9f dhefermslac hgroupScontaining up to 7 carbon-a@ms suc®- [ | ower

as mesyloxy rylsulphonyloxy groups such 65
i‘éify'] d a'(S y‘%“i%ﬁ"f B i cp @ tosyloxy. e
ogenat ed steroi | CN ™ Hglogenated steroids of formula I which

contai n grouping A[err{or Al err] are usebathin gouping A' or A? are useful ds \

progestational agent s/ \When Rl err] repre sgtlenal agents When R’ Femesenm @ QI ower
al kyl ] “®dr 89BH #8m or the E & gg’g’
can be adninistered parenterally and, whag ,esem a lmr R an«,xy, lower -

Rl err] reprsesgniten &° repressnts-a Hytidoge fom, mmeralkan miﬁuowherth{ﬂerd@ﬂofoepr esent s
a hydrogen ataadrR" rpgether] represmtaraswawf thy; faFfmbrOe) loweag%sg ] srom,

and Rlerr] tdy8HRer represent a groupi ngf dh o nh% ggfl; alfyl

group, they can be ...0 f péwttllaikyl] are those containing grouping A! in which
adm ni stered oral ly or™parenterally. The Rrmpresdfs a chlorine or fluorine atom,
ferred hal ogenated st EIt‘}I ds within this. the significance given earlieroR' "-Ogh | ovier

al kyl ] ar goth QRbai ni ng orBRRdd R B AT R
\ / R[er ef representsn@@ grbupCand v : bdedOFcr B At Om
[err] and Z represents a Ratbenyl, Shabydedxe -Si gHaltbglewd@eerfgﬂsvdnfoeraﬁ [ evhichR err]
re- 20 n:ltled;ylene, a - hyfhroizx - methylene, I:n' aRs- contim gﬁoupmg A e lésgfg]nf oglcpls g -

) mi cne gr or, when S wien
al koxy, | OV\Br:epIr,% {s?(g i o and R® is giet:veen the < o:pat 111%&- V\?

or |lower - alokb¢d tpnodl [hyd I’ato}n, rac peligeat odidv@s and when Z  represents the

met hyl ene rmpandvhﬁrem Fpmﬁaf-shlor@i m%ﬁglefn?r Z}jlﬁl or ésent nggoar'bonyl
[err] - gﬂg\“{gﬁ d | ene,
lerr] - hyd Eé-eﬁﬂag f&'ﬁﬁg{g e b rurselfulaerse et
as corticoid 9,3,11;9 oxitig oty | ox - et hy I enﬁn olds and/\/dmt ik[vehich] Z r@gent s

when X[ err] rept ‘tlgﬂ ﬂlkﬂné;s {ﬂ%ﬁ* S’EFsentS o obmes rTY‘H"KY hydr ogen
L \/%
i and

at om and erﬁgI Jﬁggna cne g"’“pon)yer

than a hydrogﬁﬁht@dﬁ {Parocakh olyts afeﬂzfr%lén fs the
group or, whemp tﬂ[&%onr mmeewtmetla yl (hhlbgmatqdestemds hwhlidhn @xe us;faul enyl ,

[err] -  hydrougt otylat G € opo- Fabrﬁff’m t '?F; dor Z
met hyl ene %r JFE th-amé&f“ alky! ﬁgf T h & ir P h’ﬁfo
represent antdnkﬁﬁgaﬁ €2¥ |IctBonDoms ! £ al lil| Q@Rﬂﬁrieﬂ Q:&lﬂgedﬁedls&rdﬂ’mwmfth
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are usef ul monouns 1a halo;ngng? aliphagic d(zn:gvpg) wtﬁts, the esp;cxallyR?referred mem-

N e o BT Wy B BT B Bl g 1
is used in tbie&rdﬁ)a of pﬁl&ser&msumte Qe.g.CAF D@ \Auorine,ef 1 dhlorine da)adrwayne aton®}

scri ption anghlpm - Fﬁmyh@d Grpsblors) - wétel s R”oeprqms Q8 1te ss'“’&l,’hl oro -
met hyl ene gr Q}‘qp i éwgna Y sTrass Pscigg.a °‘§ e usef ul
as gl ucocdrt bifey?) Gfﬁere(*lo alﬁtl 'the ng hy ZQE@UR%

whi ch cont ai gwenl aflieH)y iR t:@rtg'sayn oupk) ek | ay t |pﬁesaagethatp hyiﬂb@meﬂzylmmrmp 8 carbon

atonms (e.qg. @@l ancbtehl}pn ﬁié*g{%t—c a“[lwl‘ st ehegprding W‘Iﬂ’e fpr @ropidestt

Lortbuly! sbr SattE illenoh B - ol il ds TS B oo

[}

ed trdekting 3)6 &y Formupr al | y,

parenterally or, particularly when Z neans both al kenyl and al kynyl
gr oups con- contalns a[err] - hydroxy or [err] - chloro noiety, 100
taining up to 7 carbon atons such as allyl, topically. O those

hal ogenat ed steroi ds which 2 - methyl - aIIyI and ethynyl. The term

are useful as. ant|-| nflanmatory and thy- rmnounsaturat ed haI o -

oy L Y
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3 [err] (k) saponifying a 17-

and/ or 21-esterified 60

steroid of formula | or 1) treating a steroid of the

.~ formul a

[err] whegein.Rlerr] has the si gni ficance given earlier and

Alerr] represents groupl ng Alerr], A[err] or Alerr] . hereinbefore in

which X (if present) repre- 5 sents‘a 1[err], 2[err] - methyl ene group,

X[trr] is absent and_the $2 Iéﬂéltlon of _gr oupi ng A[errLl 3 unsub-

stituted, vm'th chlorlne andapr&( ac tor 4/590 2Rl |rb%ert a

chI orine atom e 4- p05|t|on stem“ﬁ '%ﬁn i fmé ¢ ng a 2 - unsubstituted
-1(2) - e| F{er R[err] andre&mbav@er&dnef e Jorinilacance sat ur at ed

swmd of f a chlorin- given earlier, with a strong acid so

as“to atl Q agent so as to insert alchlioripe atomat “yield a 16 -

met hyl ene - 17[err] - hydroxy pro- “the 2; fon or
duct ,Wherem(Ri)lasctéh ighifsgengitanregliern the 1(2) o|5|'t Lol i The chlorination
pr oceftire ’iSA St d¥oid of fi ConiHthi ng grouping Alerr]
erem;ef re in w 1 N o, .

- Prgcesms 4 @3 o Smettifiehé, ,}% ga?rab out by or Alerr] in which n

st andﬁdfﬂ&rZ—@slﬁén of grouping A uigb-chl ori né ajd reacti on medi um which 70
(d) oxuttdswigehidnige gl a pigipd eesgpporgr oup of a® dbntains the steroid starting
matersP&?mﬁFertacmﬁeé’F%ﬂ%ﬁ’PP%?%ul a | containing grouping Alerr] formula Il,
pr|f QB)abfkaYmé i 50 YhdiRBeuted NE 1{25 €alyherein ROR® AEEZ! Havd thePuftbint OF Z a@s the
case samyited) eteroiduf formulh [ withlachloti® Cgivan beerlierafith & stiafy acid doh@ @0 657 €present s

t he ht‘g%_ 50 aar@tlmewblogwepp: g0 vight 2 denowthpienes e othydromcmrept or such as,
o © ARPRRRae e 365 halbo P PO AoRRO Nl A " W -

di {5 Q 1d 0B gr mg A' QPr (8'is suitably carried out by inter-

aI k arvai® dre whighig lstanda $orMNor - “di et hiyking chlorine frel)a mﬁ@rmd%?ﬁhhevoll[ err] -
&

e e BRI e

d;g ‘de such as
AyRéxy |- methy plsol ER&aRERE G 1@& Qéckgtor- subly - oxide or
pr opyss etnecomwtdsldl grogp Swib \ﬁemrbcsﬂcr:xa@le, an Nsch (b\ne z‘l}xybupluwert Hi5a sul phoni c

aci d epsg({? W?h kgnm C ’r - 80 (f)

S i tef kebtha QU Fordlh E&ﬁdﬁlxﬁgsﬁ%:%% Gch&gaeg lend? ternatively,

t h25 pA°Olh Owhich CZ @qpresents anQdf - ajd -el’dkide layp*l:bgwe gﬁau@ a36lvedt &dhysdr ogen tor can
be a ICBQJSFS W@"IHS PhOQICtahé o X taulpwer - akanaicaqdf(eraamoalost edidoerd sof fornul a |
cont aﬁr(;}%’}% & h%l P FX% Frh xﬁé ngﬂi%ng‘? H@;Scﬂczgr oupi ng Al err]
- WP ﬁn@m Skdkriig oo T e Sereaid Eoturtingd - SUDSTI tut ed
di 30 grouping| AFhipnwhic \Z- rept enea-or &iﬁlr tlns bage) ra0& Y substimteli ali-o0 | nt er nedi at e

i s f oblgkaayloxpamethslanec gt I% rozy @n}ﬂdmte gt ed me‘tﬁg_:e represents
thi s P @Pﬁ?éeiﬁ% ds"not pugified t hydrogen atom

SO as Q(m)l -Ndoule boﬂa’d I'OCtFﬁ orinate Ig

treatmy
ol AT BT R A S a 9(11) -
doifbl(e) tyerriek a@rsteroid of formula I contain- hetea:csc boe (saiglivolis @ pyndme{)gen - containing

35 grP@é’&4r§é’§‘ “Ef ther ﬁ%ﬁ%{ tt°1'lt Pﬁﬁzg@ i%® base (e.g.
Pi COl gk 61-BboR Viom m"ﬁ“ay Ngiaor 35“@& oé e szcboitl ity maernd R{ err]

t ogetdaeliydrobrodh@ Nacid1 8o pa'sOEoOEhs@CQEFHf(IdSrmhﬁ 11 Mlemadvely, ﬂﬁndeecﬂﬁ'e . represent an
uniatchionne; erbtmgf\ﬁggni resprotivgly at ghentfedbly,i thg tedetionc Imedipineani emataini t can al so

serve PERO g7 b%ﬂ‘l’a‘ltoth%lw tmmﬁ ]rvgf]ﬂ%g‘ ‘ﬁs"gﬁzgtca'ars‘cg‘he”sol vent for

the L)E&Qt 5 4&bill lof BriBd EEdntlining  anfple, leih IdWerdC Iy lséﬁl@ss to insert a
f@mupilngAfinw tZenepra:nts/ehyﬁmxﬁnoKegndeml phe) oddeoxmbIdﬂmn&dor brom ne at om

9 po%b et o 3;‘33;28 aé‘ig’sll iﬂﬂﬁ aﬁ"?ﬁﬁm C'PEE ICHWO fmnalﬂr’]fbs-e _ s;)I vents

can group ¢20sI t1 On or . techmques, for example, a soluuon contain- veniently be
i nert(l)otrqansl T stsmidvdntosnulsf brcoxaa«n ing otmnea:mlm n@dscteémtodheof formul a |

com dPEﬁS’@ mg Eg’h AR R w1th %cﬁ?ﬁefn‘xm‘&l olu f%g‘r §°‘2ﬁ$‘1nggr oupi ng Al err]
in \Mﬁ'ﬁ rﬂyatoé‘enﬁ &1 in §§m§kmc&ﬁ ?h%s @e d%n

chlo wmpr@ﬁﬁﬁHSsadmtb@rr -

hyézlstr1 mmfwgmd;rel%mchﬁ%gngﬁ? gp omarried o a loweutemeamn@r@rﬁg brom ne atom
Wi 0 e’c Q‘fﬁ ?%?Pé’go

hydr Q) Sk@igiing aﬁh qQﬁgl‘? °n§516van&orqn‘?@rmc el oy ?ﬁ%nén@a&ﬁb&& 3?% ure by
convecaﬁmmmal least onleEeerhy]lrpﬂylémpr in -treatirigd aheg rsmtopl Ofarting material in  t echni ques;
f or. eheadl @, Zlposiddnueri on cont ai n- chlorofqrn) with chlotingg ing casbaar gt of f ormul a |

O

contain- ing the chlorine can be introduced into the 50 ing grouping
Alerr] in which Z and Rerr] together reaction mxture. A chlorine -
cont ai ni ng represent a 9[err],11[err] - oxido group wth |ower -

al kanoi ¢ acid solution (e.g. chlorine 105 -hydrogen. fluoride,
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4 chl ori de,

organic solvent such as room
acetic ' i -
wth a hetero- which can itself s
nitrogen - containing base such as

steroid 5 pyridine or picoline.
usi ng, for exanple, thionyl 70
chloride in pyri4di ne..

preferably between about O[err]C and

1, 215, 752
I n an anhydrous
foll owed by renoval of

t he sol vent and treatnent

t enper at ur e,
“mam de

erve as the catalyst. The cyclic
dehydration of an 1lferr], - hydroxy. - ;
can be dqacried out

Hydroxy groups present .in the steroid

mat eri al
process: (g) is §J|P
starting nmateri aléatt
which Y or Z repre&wﬁhﬁm
steroid with an
am de such as N

starting nmateriall,21aM2e esterified after .the 4
The addition of hydrochlorouys acid or ch] Ojr“lt&gt | oy rﬁas 'Emagegl ntrag
Al ternatively the %ﬁ‘&}%& al?ﬁllce )| A svl f:mamlgs
chlorination can bge Caf aéh%&rbﬂgwh@f o aﬁers R Gk The
accor di ngeytlie dirogeand eisntaiﬂmg bsenstmhl B Ndehydesio iof g AUPS. hydhep- steroid “\é :

oe Ricp

lined out u
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frels Songining es':er B

s et

cap he catnedglm wingnfar ¢xample, shienyb 9
ﬂl% xgl Fef lhtydxfo&ﬁorﬁbifld [
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out using the 75

chlorination; for §r %ter ! If’?ﬁer alo":e n%*ﬂ;’éﬁﬂ é;gsé;qug)@é, al;by
acylation to form mé thifen€ QEdup St xs Elblﬁo N -glaloaﬁm&ﬁléﬂﬁltSNm ¢ lor AC4 d
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acid). | sterol =Rl elY f‘]%i’é h %0 fh Ogogcg;reﬁ h*@“?;; i [eg an aynes EHAFRI N
of a 9[err] - (bro i@m@%After the Y, o Ha‘ﬁo:g o:gn % g‘t&d by COfbromo or
chloro) - 11 - hydkyaroyy -groﬁﬂi embd regaieﬁteﬂh@ con- c&ﬁ)lomal- liyatohpdSsxe dito thehe
9-posi tion cor heP [:Eﬂrr -pmmmu %‘spons‘tné %ldﬁl

ol ogen' oo sufh SELLA PR S S 7 b
out by :85 oltSth® &G hssa dréXide solution.
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Wi t hout prot ect

1iferr] . - hydro
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protect |abile o‘tggg napsbptiged &
90 prior togé g) n%qu a?‘ ay e
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1(2) saturate
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out
e
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Ak
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l

according to prexecms s(ud) asCa Bt aClawe’t-lalk

endocri nol ogi cal |y usef ul out
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Y e 1
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s
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Oe@f 11’01) doui’le
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ternally (e.g. orally or paren- 115

are teraIIy) W|th dosages adj usted to

o e

ly. Altho rﬂgﬁeﬁ
y{;ley endoce_%] gﬁa ful ?La?ﬁlml%ﬁ
1caf:1ﬂ,ecﬁa$mg 'Iiimmtaﬁ :))rn af::l-mﬂammatory 130 .
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5 utility can also be admnistered topically. For The sol ution was

t hen cool ed and poured into this purpose (i.e. topical admnistration)
' ter. The solid was filtered 65 can be

adm nistered in conventional topical off and air-dried. The crude materi al
thus . adm ni gtratjon forns such as ointnments or obtained was

chr omat ogr aphed on 6 g of creans in conbination with conventional
negtral al um na (grade I) El.utiiefasati th 1:1 topi cal carri@rs such as
petrureunlur srearrc sof urion of etrOIeunrether (borllng range= aci d.

The pm,htsrme 9r ¢ 501“6 s red o hyl ene
chl or P (‘sg’g‘ m&%ﬂf&gﬁﬁe &ﬂ'ﬁg £l ;%g{rﬂ rsTEjlt n- finally

- et hygcﬁﬁﬁstra hd euchgaavﬁnunéu obtamedvmt i:lﬁdhafb@ﬂ @ @ub @mf ed to

COjW eatdmdnal cmdlbm}inbn) rvath- freiona] neugaledumiza Ggra%I)- ‘Efntioth el -
harrm W cprgi cﬁ”ﬂ% %%‘E‘P%L‘;[ Eﬁﬂ%ﬂj ferg éirm% - triene -
3 20 g“% ‘t’.:éfasm 1 2“ @& ﬂa, SHatel v subst ances.
i ght ve\r nl QW me Gbav llmzaeetoxy mbrm@h;ym -t he
endoc phamukapgéat aioteyseatuth wsestdmahoon l'esm ‘f L& fn-eirl P% achl ori de)
mel t e smrlsycan?%eagoecg e syheranses. g &ty %;; ‘&E 7
225[e teyz e aboini a\' S g i@jgo@t;.;‘n purpose h ey can be 15

adm Xmm&stithEﬂuﬁd’liaﬁr@@atheﬁrthﬂmk feeds or EXAMPLE 2
c 0139 e adniixed awvitha nenwepkionale endmad r feads yoes . 1.Q-M sol ution of

chlorF F?Pal animal f‘ c““’FF%J ]“g z; ! car bon
t et r aghlohd & ,on%&ff gé&o &E@g rh Ong{;h ﬁﬁ cgléf?- Kb xi;?:adﬁ iEl%téi?d‘c’le86 or egoi ng
pr ocesswmmkenomo\&n obiterids: @fubyixdmedxwter{leﬁ 4 Mber djene -j so- 80

or r & penbrsnis émﬂ@Ba‘B?é@EIS ﬁ%’r ﬁ& ‘@@hq@ﬁgx - pregna -
]
4,6 - @3h g pat E 3%31 °53/£}'ﬁ it &:rgiéﬁﬁh nairare‘fdcag pri% o ls 3,20 -
di one wenko &l co ree the residd) vae tpdae awied 1I2ymkmﬁwr85 met hods such
as, chI‘herfoﬂoummExﬁﬁplerﬂhfstrdmtbk pat 3[113511ne] &fter stghdingnatsroom teum}Preex anpl e, those
der ictse arovidedclyr baimensen: wer e r endSedl hﬁﬁg%imﬁs £ and t he
eWM{aQ

fol{ ow ng Exanpl es. uu?len: rnat ed with 12
m of. 85 Exahiee flol | owi ng Exa:mr Rrit hd1drm‘drvatee drihdawph omg- gri di ne.
After (rstldﬁdr?h 5%t excc;s)m)ft e rrertlanr @e S‘élé@@ L3 resxd%?dwas clfgoelﬂger nventi on:
8 O
f or 2 ﬂUt?P 10 WT@E\’ to a sou o R‘iﬁma gel and the purified material
oli'@sllﬂu mhcﬂ was recrystallized from acetone/

%‘?yl@ﬂ@ eﬁ:hl Pfepiae; masbad: W3 01 2 hexah to yield 4,6 - dichloro - 16,17« EXARPLE 1
hy ol of elepbiolyige e::hlo ﬁfiﬂ Xy -opgesna - 4.6( fienfr 3 | (5%
exces§h f“l%g gz"mtnq‘f Is hafll “and concentrated under re-
SOl 44t i lgaqutdu Ramet rachl ori dexadiigad pressure. The residue
was crvraemmatt@l-wnh 10 m&var éryaddanb dxdopw'ﬁe pltpal@ iony of |tIg gtusting mawrigk:i on of graphed
on er ﬁi gtermdenwe F"Ff? te 2 rhdenedo g gﬁ"“‘slﬁa ?ﬁorlBo 17[err] -
acet 0 SATY: k=Tt VETI2h - e, ? PR Ll met hyl ene -
pr.egn aml' s of AINeM@drochBric’ an:l TlheXn'clnﬁrtﬂuﬂm | eds dhedtecﬁ at reflinC Iﬁdrol’&) -
16[ er re]tl;eﬂ_?ql@pm]rlasthene@led and thelmbnet |1H!“12 The °°91Fd$ B yfas fhep ﬂ‘é?ﬂ o form
i sopr PeRRIFLL Apdg, educed  Rigy ewith 300, o sol ution

P dggg as tritu e?!)z: h giv 2 id” 5% sodlg‘x;n%
Was StoT L whithe W 6clfr rBthato Qﬁewnh water ind)@HE, oieheﬂg-t he sol vent s
wer g rdﬁmm@dg &5 silice Cigel. Eladmnc e;dthprmsmr eulphihe 'l’les séitenn egvaﬁ ostr

EXAMPLEZ :%(ethy;ﬁce\;yaybqnpg % a0, mtéy]::rrueg;p ? pf uoro -ef:::%
d

pf epar g,,gﬂh G i lidenedioxy (- e Ierrper ature for
§§; tarmﬁwrefraﬁ B a5,11.00] Ufiee - ob%a rotah p11 sl - 100

Zoosdﬂchhildeex ehervxmﬂedsamgéij’uelﬁﬂ dmmebgraph 1j ‘Mgd pregna - 4 -
r%ﬁf%@% /2 5 trione, 2

ene-- (thh m EW%@‘Z%
g of JifFHEa F°“a?’fﬁh gﬂ ptig portlons of 1-N hydrochl ori c Bcid. The

of terj@’u”ﬁngggvva t-er;ls atdline 1 uB) fraé prdess: - et her sol ution was then

drissl 3320d tilwee ulmthvém ciipstaliization From codlad 0%@) t'|%ﬂlﬂf\mi slerhlagine ut ed was
~ renov ensrehlotdryctber pried st —Thip ‘ﬁ“’ggf fgfffﬂug%l*% ‘E‘ng m washed

three %g solutlon of 92561 eofvmé L Itltl-ur bR OQI BregriaO 46 V@liede 4 20 ti MBS With
col d S8Eors OdI74 M dayteksy O-Xl e niethylane - 3,11, nrao:ermaﬁo wﬂr cfthalcoheldree hr omat ogr aphed

T tioeko aplt%gnm -t46 m%-ﬁl% \Pfer m’m 4Jke o ggh “feofso ilica gel.

El uti o™ 1 sﬁé‘hﬁn educed % (ethyl
acet atéﬁ‘ § Jonmant A £t 'hourseﬁiieﬁﬂdt)Llhefeﬁdﬁé\tﬁﬁedJmﬁEGnlﬁl%myemSpr essure
trichloro - 17 err] - acetoxy - 16 - nethylene - and the crude 6 - fluoro

- 16[err],17[err] - iso - 110 pregna - 4,6 - diene - 3,20 - dione

whi ch propylidenedioxy - pregna - 4,6 -. diene - - after
crystallization from (nmethylene 3,11,20 - trione obtained was purified
by 50 chI or| de)/ et her rrelted at 235 238[err]C chrorrat ography on

o r 1 o " AArEr T o~
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6 pridine. After 1 hour at roomtenperature, and concentrated to a
"sem -solid residue 60 200 mM of ether were added and the m xture
whi ch could be crystallized from—ether—to was—wastet—wth—t N ——

hydrochloric acid. give 17[err] - acetoxy - 16[err] - chloronethyl -

The ether solution was dried over magnesium 3 - ethoxy - pregna - 3,5 -

dien - 20 - one 5 sulphate and the solvent was renpved Undef bl\& whi ch

normal |y is usedédirectly for the reduq,ggi;,';gﬁessure Chr omat ogr aphic

purifica- next reactiom ++oen——of

t he residue on si I| g t"4‘dl hoa;mﬁrobxy temperatuge, y smaldomzm:tatecbntoofa schidsofid Ofdtidie 60
€r

from (nethyl ene E %WP{Q (ﬁh[fhg prystallized from ether to
sSl oﬁrvﬁs dried over gﬁn g 2 et 1'551;%;%? hlorozzt(l;a t-}-lygn;
|

chl oride)/ether gavme

chl oronet hyl - 35- sépiawxapd -the shﬂentfbﬁ § el edlﬁ{i@rrb]n wh:bh Q) X8¥r - the e

pregna - pregna - f@;“&g}dtfgrwd togra Plllrﬁch?@cxmreagion 4,6 - d| ene - 6%

3,11,20 - trione. cusalization of't‘g:;% §OO|Edolﬁﬁbn5$fe&z£ Jéregoifig cﬁfaL qty.;, Qn

of chleride)/ether gave 4 - chloro 6 - ﬂuoro acetoxy - 16dl 4 clﬂor%ntmliyl Sad _

acetate in 240 0 Ad6«\lat erisoprfylidenedioxy - pregna - Pregma - 3,5 - dien - 20 omm670m1°f

was added t her et o, 40al fightedP-PyP02 7irigneg of ﬁeg’neo}”zzdfﬂegcé:tesl E‘: - 0

N - chloro - succininde and 17.2 nl of- ﬁﬂédﬂh@@@rﬁlldw@d]b 27

starting material: acetic agkdher#iter stirri n f-mhloa)n actdmtmdtnaid 17.2 ml of

Treat ment of 21 - é&éﬂl@ aratié ef starting |matrid: - ?;géﬁssumflﬁé“mﬂﬁ“@ s
wat

poured into 8 s Sy fuaro 1733 P A“f,%esr Ay 1fI:;troan 75
litres of water- an |eg@ 3 ﬁélﬁa&(’dﬁagcpﬁlt@n addft‘ﬁmallﬁour, @€ feklting slurry was
fl uor onet hyl - 17[ ﬂ‘rerﬂ'ocedure descn -in @afnple $A dabe 2ltered: adothe pregipitiecwasddissdedvin t h

addi ti onal hour, rigorg | iferflugpomethy! - xﬁf Tegg R 58 dirieds

Exanpl e 3A gave 2of j"i ?ﬁ’nd Rregma prgél'pf”?%&é %?5 ‘E@LE d}i%ﬁe dZ-s)'/' 80

acetoxy - 6 - flwuoro - efr] - fluoronethyl ethcretoh oﬂfl-d.ea - TdhBro-

sol ution was driedp) The prode%[ err] hydr oxy - gg aél:u @etoxym BRER - 4 -tehen
11 gf

the solvent was re InFHeR ﬂu<8°
due crystallized fggm g qgogof@? chloro - 16a -

“z,ﬁ%%@ﬁ% it s

Ta = -
ether to give 6[28r kit -the hp bed lid Ci Ok oro?%y dlﬁl)ea aoemﬁ@&%%ofumn s
met hyl - 17[err] 31&@!602(15/ -acqu n4 dlloro r6e- _ (purified OveChlumm), &t mbpf afietdyl -
acet oxy - 6 - fl uogggm 6% 2§B‘°r°m Boe7e hydmxﬂﬁ[% b su c ﬁ;ﬂand 1407 é’fr]
-1 hydroxy --.pregna - 5ot dre” bt W08 o p &EE
4,6 - diene - 3,11, 20 - tr| onﬂmm accor dance ofhlhghtormt:hydnﬂtmg ]:Rnkteferim- then
acetoxy - pregn30 4) ﬁﬁ:ﬁ; %vﬁ tp S@mg 16“ toriabyl U pdde %?fggggbggeg &B& ke wene
- 3,20 - dione, 504 ﬂaj‘%&z - Eﬂ’ e SR foiyvared man.
chloro - 6 - (purB m—%&rm 1thi§e bl 1o The resu%h cac1é :;s 5
16[err] - fl uo_rorrebddtp’c d&ssc?gjienrﬁxampld"l Alrievfyn- smtdem(ﬁtommdmpnash r ﬂﬂ ﬂno?
and 100 g of 35 g} 3roq-|2 RE e o1, 208 cillon(?(:. avrv:lsthvggc.:br‘gge ﬂé{ﬁﬂ‘e )

. . ne - - trione. ' methylene trate
sul phoni ¢ aci d was ré gl% and washings were concentrated under

room tenperature fByTHe frodQtrs in the absence vddéhm. The oily residue was diluted with g0

~

EXAMPLE 5 Chlormatlon of dﬂ 1k -T@Earesmttbylwg chipridesiwahedebret imes Bith
A) The preparat L}gn ‘r°f‘t9 Ym 46 - 3Hd luinnb%@ngﬁmls el;o?dl@ce
mnutes to a . 8%%3/ T T
suspensi on of 45 gz ac&ﬁiyl-vat eﬂbrdsraﬂiéa diftuoehl £ | u;astamzedﬂo &étb exdny €0 gve)puri- 105

pregn - 4 - ene --17% ahEdS@YdPWdéﬂdmtS@,lmOofﬁedcﬁet thlorgy e 16k addbmmctbyls;lm- 20
- trione in accor d’ii %e with the pro- 35 m of *fWerPrestha4f adises 1 HéP nilisreur e

was 95 cedyre descri begkiteEcanpl e 3A gamPeTRlprocessstirred for an

addi ti onal hour ans) Theprefaiation Fthe a&rﬁﬁ yte: nal :6, 1a[$1utu}n of ldlofg &f Q8 Ochlordl 7 d6er -
hydroxy - tered. ITﬁe mizprq of lpf\/\/aslswel ofgmethyl - e geetexy - nreﬁlfaN‘l&ﬁerlm )
-73,11,20 - trionele, fgmlw gﬁﬁogﬂnrgm &r ,;;6 ?igefﬁl%zﬁ’éi,eof N

and washi ngs Wepe dhaisnioral Qkthoformat h@ cwleaqe and 2.55 mmol of chlorine

vacuum The oily rlalsofcttlmd/\ad 1chi tludf eohcenithited su1-00d1ssolved in Pﬁhbm acitbdré addedther?th. -

acetoxy - 6, 16[errl hunc ag t"\‘?g“ '%il‘i a{mem m gﬁ 28%@1%19 &epjiinthe refrigera- 115
difluoro - 17[err]resu1t§ﬂ m was%léeé for nﬁgﬁrﬁm&m&g&:ﬂ
solution and ons® 4@ 3 itﬂﬂ&f-lc a mgne(memylaﬁc‘emb ﬂ@!ﬁerW!ZI andMwhs

wat er, dried and c@%@émlmbsabonﬂfhél’hewulung pre- tvmh patm:é%l sodiurd dhipanbpriae chofution

Exarrpl e 3B gave C@Eer%g\]ﬁ%?‘gg ? iy %m quet f‘ﬁ%e is cgs?%rﬁ%@nq%g;;;g;;e orlcli:s)7

acetoxy - 4 - chl OfiR me cBlbfide soluti “hexand dxch oro -
acet one/ hexane to give puri- 105 17[err] - hydroxy -“pregna - é -
diene - 3,11,20 - fied 6 - chloro - 16[err] - chloronethyl - 17[err] -
trione. acetoxy - pregna - 4,6 -
diene - 3,20 - dione. 45 EXAMPLE 6 B)

The process: A) The preparatlon of the startl ng mat er i aI A sol ution

Y a ~ ~ - ~ A~r Y ~ - o ~r 0=

-
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7 16a - chloronethyl - 17a - acetoxy - pregna - resulting solution
were added 140 m of 4,6 - diene - 3,20 - dione. 50%
pyruvic acid and 69.0 g of anhydrous :

.=sodium acetate. The resulting m xture was 65 EXAMPLE
7. ¢ stirred and heated at 100[err]C for 1.25 hour5‘ A
The preparat|on of the starting material: wunder nitrogen, then cooI ed to
room-tenpera- 5 Tr eat nent of12r5752acetoxy - 17[err] hydroxy7 ture and
poured IrntgQ 3.2 Trtres of water. 1Ine - rrethyl ene - pregn - 4, ene -
3, 11, 2(%6“_3?9%4q gmaﬁ%repm e m ??g ﬂofli(x):h rfone in
accor dance® it htthe procedure de- ¢ ng g ué stq{,,-s wer e
washed 70 scnxmreﬁi 7| n the f| rstsnaar a@r&pﬁd@fl@ﬁﬁpﬂ B25 hébse With water,
t 2 ce vﬁ) Themra y lydto Omteelpﬁ - 17[err] -
bi ¢a b % ﬂh“br?ﬁéfy“l' %ﬁ"%ﬁnﬂ‘wg e@m '@ﬁet hyl ene -
pr egna m aCCordmca Qiieg éeéut& aye reﬁl nRVERY: ers ’dﬁEhed 70di ene -

11. 20 -scxthed)ne the first paragraph of Example onesuWigh avbter, awick withn i@ tpoassizoh t 0 dryness
unde, 6Adrga"e # &Pm;ge h ’gg fbﬂm? andeftnFR)  Dringy dhecRB pressure to
yiel MYQI 7 P gITT[ r] sul on en g - pregna -

hydr oxy Treﬁmemcdn zmr.qcemxpr-egnathoxy4, - pressure mSy;eld(ﬁsoe €of 211, 23 - dione in
accor daiiee hyimty - 16 l-em:élyleneB- Pregrid O hydmxsoﬁeﬁ as:hlam ﬂlpkegna15 46ilhe- procedur e

desc# b I‘H‘erH%Z ‘&Pg" withT Hgies f i ssglved in 300
0r aph Qlrapk ek MieriD/ -Z’letﬁ?%t O of df§ 'E&L qwj ‘szxﬂ" | Hengnd 60 m  of
distil | chloro ﬁmer.r ydroxf:hll@r Enethyl 17 Sacetic yibkieidey The bélution reBiafiyd was 8dCEt i C

anhydrlmsn 'HheenseBQLZQ)ﬂtrmﬁt a| ned vanHOW@OtO stand p'r temptmmreﬁel 3,11, 20 -

trio Treatment of |21, 5 a6t Blorg; - ho 50f 3 - Treatnent of
21 5 iffz”&yﬁ{n%ﬁ".’ﬁ SR P“ t‘?the g ’““'“q%‘x% ek 1@%@5@5&&3@/3 litres of 3
- 20 1iEind -parkgy oonyxamﬁle 6A thy|-er](meﬂlylﬁfee@lilonde)4 3: l)N'lI’hysdbrgahd Of5 ¢ acid and
500 ¢ dFet‘?xZae;6TPlé°f°' 17¢ éydroxs -118, —201ayerStwer wehafrplyﬂc dydiet h t he
M Xt gy oxPEEBet ¢ ?’?lh@ ée wi g‘fﬁ%’gﬁ” aph of
Exanpl e gave 21 - (et hyI ene 3}, sodg_rng&n.l c 85

acet oxyB)-Thg procsrl oro - 17[er (B)Gyld-coﬁbﬁltmted Iuac;eelre;lumermewvagz)hed once
with 1 CN Honoef 21 - acngi{ e‘ii@f(’- p%u [Pagive ilge%yof_ﬁprenggom §31:20 - chloric
aci d, \d §Qégd’l rf'l]trm gcgﬁ Eee %&b{s a - yellow foam. . &

sol ugg otha 018 &8 b1 Dadetry €. COo 86h of diazomethane (from 105 g of

or gani cdi¢hioper $7Whehsér0dy i @6l - \methhlemodl ritesgrodthyl - ureaB)in Tiielies of ether 95

phat e R oAerflisar &d 14 ad&ifons. educewsg%@e ) gpenodof 1 nB‘Fﬁszaftlon of 21 -

acetoxy - 6 - chl@hifers g SUre to gi Vige 4, 16 - GfthO Egu 2l - 17a -
hy dr 0XyA) THeOprepatidnyf| the) @artingdin@eHAR - trioseC @i (SX(yml df6 dry rmhl{ygﬂofuranpregna -

4,6,35 - 83@?41 gofdl S%i%rb?ﬁ?dydmmnm aiR) g}hq lreﬂ%me raamé e:re flt;gﬁ aoe as a pale
yel | ow W%aﬁ 0‘3?‘ P & sBEedy terny %c % A sol ution of
di aZOWE‘ih e 17T ac a - 46di C h%@& 1 der u%Ed' pre'5su was rea_ i6 -

met hyl edige-- 3(11,20 GSﬁimet IZ} llttése ellow’l.soﬁd Iwhiblt o8s @fstamddemce foim pregna -
4,6 mdp% nfﬁil% m’i’f’eﬁlmé‘e‘“ §’ )/féh Yéféf&d‘{'olﬂ) M nutes to a
sol ut i o Afimies né ﬁ%ffnﬁrﬁn SR Jth'leneazo egna 46 dlene ST1EXAVPLE 8

acet OXYthenﬂaﬁx ﬁaessur indQRE trio ,ya w- crystals &) mblifg Pompar at i on of

t he staﬁ&ldﬂﬂu asadlluted with Griaares pf 5@@}°-ﬁ‘i976¢ (ai dtfemmah rof uran. 35 83.0

g of 4%eft m%g B ey pllowed, o 44 1 gt tur 2lvms!i@l | owed to
2ane T R B e T el e oo

t enper apressie fior yidd 59hnotgr of smtaelzeupon: evacuateds Qllitté iflask \dflch59asﬂleged)f 21 -
acet oxyacetos§ = 6 a gbloreci pi7 at ey@mrgem anTiijdbath ot W& t—18R1S fore0.5 bour. chI oro -

G SRR AR

cryst al demicabhzenacia 6300nu 40 trifine: (k0| chloTxue/msmlyteldmg 28 xf €I chlonns | heat ed

(et h I@ﬁeW% beequa;trreﬂ% & 2lg-ace; O meethyl gﬂ?ef:ﬁé(‘ overni ght in
a mi P70 nfﬁﬁah%?éﬁ ok OBy T g O L
Appr OXImt lenMveQnQn Ip Oko/ ETH5 membwbmame obRin&pna - 4,6 -

di ene yxed 21 ,~2detexy - 6 -tdhlorp f@rcmaed frend alle mediercleporpr essure and t he tr| one

| I Pél,%ﬁ friopg P i nt A solutippgf 804 ofng x chipra ted with
gsl ' gq € for a gﬁi r&?mi&fﬂz 3 '@%ﬂl nﬁ@;‘%ﬁTﬁ&}‘ Eegu' }[M| ng

preci pi .4t re ac1d 444 Go Ghe CfrbéS&x&lr&féri:eﬂas tcoaledch OO0 To thd - 110
to digest for 0 25 hour, then filtered off, well acetoxy - 16[err],17[err]

- net hyl eneazo - pregna - | washed with water and dried under reduced
4,6 - diene - 3,11,20 - trione were placed in pressure to yield 69.0 g
of solid 21 - an evacuated 3-litre flask which was heated - acetoxy - 6

- chloro - 17[err] - hydroxy - in an 0|I-bath at 175- 188[err]Cfor 0 5

~ A A ~ o o "~ NN
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8 solution were added 11.6 nl of a 1.10-nvol ar EXAMPLE 9
65 solution of chlorine in carbon tetrachloride. A) The preparation of
the starttng—materiat———The resutrtimg mixture was allowed to stand
3.30 M of a 0.90-nolar solution of chlorine at O[err]C for 0.75 hour,-
then the solvent was in glacial acetic acid was added dfopw,se i(o renoved .
under reduced pressure. .The result- over 2 mnutes to a solutioneof 1.20 g
of ing palg yellow solid was crystal Filzesfspnce 4,6 - dichloro - 21 -8

acet oxy - 16[err1,ulerr - rromrrret lene chi orrae}/etner to yretd
3.59 oxido - 16[9@ fign ?ﬂ héo“mo - i ene -ExaMPLEP of %3 65
bsh

trichloro inter vy’é;ﬁ’ 3’;;‘,1;1 gggﬁa%f 2out ing tenal

glacial acetic a 0eCyed manhbrsavdaowaht 13 s add€iCld e ..
resul ting m xt &r eremeved ahdeowdbed pres:hﬁte Theaﬁsulﬁ- 2 chhiswodli wm sdny:dﬁ ano g of o*j

phosphate “stand Pﬁ%ﬁ%@? V? cep) é@% 6%47“&'

oot e (brer1 6 £ PR N g ACH wﬁl;:ﬁ; Tl

The 75 g of drRfils SR elthg pdih Izoro-zms"ex rredl atde Thé rebdll gllowed to

precipitate wa¥ fi Pa@reed discidl h‘rlinem crhthmrﬁodé hotio atdhe
iy

resulting with V%ng?gld%i’rfg ‘&3:;@1‘ 31t ted gith gu nspon?
there were rapidi é&@m‘é‘ﬁi’ ThTthe Mellidh, “”‘“?}i“é'}r%”t&si a 1’13“%0
16[err],17[err -snﬂrai suSpedéion/ther® wemapimyraaagdt r24.$ uari@ieset oL - aedr [’f'n

16[err] - methid 82 pfathe 4=el©xymﬂdvre% ic-acid  oxiglg|- Llﬁﬁ?enleqb °Y‘E: NG,
%%‘; oro -

5.1 m of tri- %df mzb‘eﬂmflrliyog% Sﬁ(ﬁfg lé% ns A a8‘€9I°“ﬂ’3ss fop
n

uoro aceuc
acetic acid over gnpef {0 ﬁce’iﬁ‘ ® T 6ICEHSA solution 0 160 £5F 1,86 3 uiclof -
sol uti on of O. 82 901% h;fdmg(nl ;)erdhdshlimi @ Mnedifylede. g aeeftoxi -41@ 17e t- bidel orieg--

Cort R SR I BT g e

- pregna - 4,6 - ik Gkfed ethylene cmnd@[ eited hmu rdiul
t hen diluted t | Theeorganic Aayeryl wemé vrdshyd bma 2Zeithe ms oo&d@o rdomcrémpeﬁﬁlre, dilutedi with 400

For o ger " D A gt i B am%%ﬁ%ﬁrﬁé%

10 hours. The -r ek toil.Ng . mxture The orgarphﬁte aﬂd’&ih&ntﬂ&d’deto 110ﬂﬁﬂ1
with was cool ed t dhe %ﬁﬂa& il avas- élﬁsp dwagj Eliyormographet e pvep nelliconged
d

b nbi ne?® B3 | wi (ethyl
bri re. ooty ned, Ao Aar IR e M@iﬂ B oot TR ems

solution 90 unaduenacbd TBe tesid mn& dis-3 sﬁ&atg/euﬁer ;gawaozsoung of 2 orute
with brine; dr| eoFOlwrdtln @éﬂ ffle and ofbjoro - 21 - acetoxy - 17« - hydrogy - 16 -
phate and conc cg f‘?}‘gwf g&f‘mg@@ |5'LN ;&ﬁ h ethylf)‘f‘eéﬂgg‘? Eﬁﬂﬁ'@“m@ Hﬁ?r'l
oi | was di ssol vetyjcapyomm iR 9 mbgr @) hoea gge oﬁﬁie
dry pyridi ne and THeergmut isyarowere d:me:hm driedEsitit |mne;addu=dﬂn abetmlesriari af k40 maofe-.

was all owed to B o gulphare nande G%ﬁ %re Qg)?fﬂ }1 oi‘ca‘f”FYon £ 1t he
sol vent gave 2 “’%ﬁdpfess : ox@&‘h 73 I:Eg ’l‘ygllﬂ v%é’ 105

product. Crystal |iggal inethyf Lo }6 diene LN ,Nre theld- mmﬁaera‘he éaﬂtmg
resi due was dis- 3,1ad@t-at1@)=l et her gave 230 ng lolfttu@ \msetmedtmd heated urgled pitro-

met hyl ene chl ori nd the organic chloro ‘“ 125¢ ¢ Doursyap g 1317 Cf°f
hydroxy - 16 - 435" splifld Qo alashed. Litkes vm Wi té;y i Gras raﬁfatw? %ﬁ& 110
pregna - 4,6 - dlaeW@m-solauoiﬂof 2060 g of 4,6 - Qih:thoI-C withi flethyddntltchioride. WHE rgiict fayels)

sodium trione: of21n'e asqm -pfayife 2 7axider 16@7-4[% @eﬂ W Obrmc, conU?l@éar Bmﬂat e
of

sol ution and onc ‘ﬂeéﬁ%,g &B,
The organic Iayoerlﬁgm&eeaa nefl im:&. xﬂ&-a&lé aﬂﬁ ide. 115
sol ution of 140 rgn(fér 5 houxs,odemmlutsubv a:tler/arirhe aomtimewtsramm tonsthad at Zooth é

'!

trichloro - 21.- 'é!lm% é?gj OOIE%“ESdu;%‘%E}BﬁFIQ\;%}ﬁ OUrYy v@“&d!?m of
4,6 - di- hydroq§eh "% sol 5 R 2 tﬂfﬁgg onc whth “ether (I%m;‘f déf?s 1)
acetoxy - 16a, §573dned emhdsams 88 @nd -anfl I brid€) Ewi 1 YThel Q3

16[err] - net hyI undqyreiyeed pressﬁ;e&o-yxeldl acgolid. -TwoNNprganid ilayers Iwyde waskiedJmmwd Nhe
resul ting ](ciyst%@zanoqs (methylene chloride)/ hydrochloric acid, on withr 3%

te) gZO mg of 4,6 - di- Dbicarbonate: solution ﬁa& once Wi nne,
stirred and heat u?‘ Jﬁi}fy 174 - hydrozy - 16 - combined, dried with_ sodlum sgl&hate and

gen at 125[err.];<£:1ﬁsary1eﬂe @ngﬁ- ai&ne {1@or.] Gohoiitrated toB)yieilingn PHIOGRARS - was 125
0.25 hour. The Cdgbm)dls suirkgss Mofh’elnnglﬁomt c}!@mmogr@ﬂaecton Iqmmpfwmted@aacr d
were added to did0red

dh thgxtchqu qae. Eluti
sol ution of 2.50 4 y “°r e&,m ;?1?1“?0?% e\lﬁsﬂ} “h bmzﬁ&Z? iﬁacﬁ%tef) :va thyl?ﬁ‘“@:ate)/

organi c | ayers 21 - acetoxy - 16[err],17[err] - oxido -
washed with brine, conbined, dried net hyl - pregna - 4, 6 - d| ene -
3,11,20 - wth sodium sul phate and concentrated. The trione in 60 m

of dry benzene. The result- resulting oil (140 ng) was dissolved in 1 ni
50 ing mxture was heat ed at reflux under nitro- of pyr|d| ne and 0 20 m

_____ a A - o o o



same. subst ance.. S was crystal [ zed once from

( et h’y| Gl at,_e)/ L IR S UL NUMUI RTINSOV ‘RO SO s o e
1,2154752 _ 9 - ether to
yiel %34 6- dichloro - 21 - acetoxy - Rerr] represents a hydrogen atom |1
and-Rjerr] re- 17] err] - hydroxy - 16 - nethyl ene - '
ragna - pr egents a hydroxy or |ower ghlgggpyl oxy 0
64- tri e-ne——S—-l—l—Q—O—{—H—eﬁe—g-Fe&pa—er—R[—eHﬂ—mﬁd—R[—aﬂ—
ther repr es e&herao yield 46 dichloro - 21 - acetoxy - Rheepfeehds &vrﬁynggeﬁx laigs R& re
‘drati ve nqeﬁylpﬁm-apregna - presents a h};dro wer - alkanoyloxy 5
} xﬁL t éroup), or R* and RY together represent a
r miCGUt | Ca pl afitiktrit e Foupmg of the formula nov
t [ ves Provf h:yutfc @repmmtdoﬂﬂmng the - -0 [lower alkyl] err]/

novel derivatives prov1ded by heginveptinet  f or muraf@ onlleessca¥®vllabl et con-
lPis a2- 0 ng of 17a - aceto>y- 4,6 - di-
[ | ower &b lgyktlet formulation, each tablet contlO chloro -3 - nethyl ene -
- 4, -IP tgilmSOZO mg ofrnééél- acetoxy ndrr6e££l- 3,20 =-@ ondlowerodly ngy of
, or (Ti a 70.5 ny of
dt arch, 8. 0708 é%lpgda: sm:Cc?El %ﬁgﬂg 8o (“)agmuﬁmeg ?frﬂezfgrgu]éorn starch
{0 ng of cakehnnund corn starch ar{dérort]!gof calcmm st gRr aﬁee and has a

D

“lwei ght qg E’gte(ynﬁaasatotal welghtof 205.0 mg. EXAMPLE B y \D’\
. Gapsul e for nﬂﬁ@%dp%foﬁﬁﬁﬁbn?ﬁ&ﬁﬁbsﬁlc@&ﬂ ot @ ligllr rnrgl of(Aﬁa -
y - 4,6 - cinglihgrod 17« hﬁetoxynﬂ,bh chlore - - pregnla./-' N/i—di ene”- 3,20 -
1 178 ny of 1§a’6:§!‘€ W d‘E‘ESr;ﬁcom L...,\_! 20 starch and 5
zltal ¢ angyo h k of\alc and has atotal net wei ght of 225 ny.

which Rerr }velglﬂlbf me@t S a hydrogen’ at OfiPwhich R® represents a hydrogen atom or
Havisg regard to,t LA ) eSS aalove wealkancyhlgioup 081 regregup a 55
Rierr]! represent e AGL 1940, Sieson & hydgoges atomeonpa (losysy ﬁ° mopdr49,
Jerrl, rep § e £35he chnins of Patent No LI3L443. gorgere bl 'Pﬁghm Sydnatrbyl
akkentlion is rogen atom or | over - IES saturbte 'Bilo - (lower ahphatlc hy dto-

i edtotr?é CIWWSEC 113 , 44Byl) grepi Rfr regresehts aolyd enat hatic
odar byl or 1) Ha ogenatef steron? —r?othe gene or Bi:yhe gm%ﬁfl gﬁp and ?{uyr:;fesentsoﬁp

1 -
turated hafo™ (1 ower aliphatic hydro-gneélr’gdene’ hydroxy - me ng"ne’ AEAT ViE

methylene or carbon
11S: - car byl ) group, R[(iﬁ)‘ xﬁroﬁmﬁamioﬁnm ydrogen atom
1.‘ Hallogenated steroids o gerzejal or the nmethyl group and Y
represents a 60 ,[ I I formul a
dene, [err] - hydrdXy i- thyl ene, a - 0
1ydi,6Xy - nethylene or carbn¥l group, or B 2. a1
“ja groupi ng he, formul 0 V\g)erer n
ol S Sn S B Sy, (OF
“briom ne at @kesears| ower - al kyl ™ group and A i jns i
ent s (1) a grouping of the formgh) a groupi ng of rmul a [err]
£h n has the significance given earlier 65
claim Xerr] represéhts_an unsaturation

in which n has the significance given earlier g5 '
the carbon atoms ¥Fn—=t e"ni and 2- this claim, X' represents an unsaturation

_positipns or a 2 - chloro une@]l() R[errﬂ’ewre& the carbon atoms in the 1- and 2-
‘presents an a - hydr gL —]— rine, libsmons or a 2 - chloro substituent, R® re-

chlofine or a - bronming ajorp R err] represegﬁhf - hydrogen, o - fluorine, « -

r - bromine a R? represents
- a hydr gen atom the hydroxy group, the di- °‘;‘,‘§g§n:mm, themgfg,;‘;’gmup}’ r-6°gen
t

phosphpte ester thereof or an rog\en phosphlite e [théreob t nes f or
0.or 11 X repr eseriisrhxclahkra;ids for Om;tlalx reprbstnty bof m@ﬁa‘ (et or a lower -

35 an. unsat uriﬁv\%eﬁi‘fb @ -posmons or & %ﬂw‘gﬂ ngglgxms a% ﬂq@e Sal;sghﬂ)oﬂ ﬂB[ eﬁ' ]
Wi

rept esent S a | OWelirent or a la2e - methylene group, R 2an0S tHldr® BS « Qlﬁudio -
chl or-o; sub-  al Kyrtgrd@afies hyirogenC bl Buotimed |R‘brsu§txtuen&,| @(‘jr gepresefs, a  hydro
stituept or a la rﬁaesentsnerhrﬁrmft:g Fup a1

: L -alkoxy oxy ethe %%ﬁgﬁ%qg{ﬂaﬂ él
chlorojor a - # "L@? dlchlc,arome 1 group, (the latter, onlyre resents a gen or fluorine
“atom iR err]  subiteb ek hdérféﬁgreipemts a hydr@xy @Hlower alkyl]
represents a hydrangaeﬂc!a'trmhybsm@, gty only | ower - a\l\lénoyl OXy group or g,

: o n stands for 0 or 1, represel}/
R err] aﬁﬂgn?g,leg(]gx?;@u ti between the carbdgétoms indke | Ower - al%%y’

lo:
D t

Y1- an HGE Or 2 2 JeHldiefubditesitesent a-¢d oufloweg «iyllt he formul a

.} dichl oronet hyI group (the latter, only Rl err] represents a
-4l kyl i dene group or ---0 O[Iovver al kyl ]
-{chl oronet hyl group, (the latter, only \ /




when n stands for O or 1, X represents an

80 45 unsaturation between the carbon atons in the
/\ 1- and 2-positions or a 2 - chloro substituent,
---0 [ ower al kyl] 9 _
1, 215, 752 ether to yield 4,6" - dichloro - 21 - acetoxy - HRerr]

represents a hydroger atom and R[err] re- “mm E:Iroxy(:[. 16 -

nmet hyl ene - pregna - presents a hydroxy or oxy 1,4,6
- t®iene - 3,11,20 - trione. : 1,215752 gr OUp) *or R['er r"j and*R[ epr] together
- répresent a — Thé r0||owr ng txarrpr es—are ritustrative—groupi ng of

the fo |t erld 4,6 dichloro - 21 - acetoxyg,g r m@’amt i ons
cont aj ?:gg%l%iﬁey' 19 50 ERt - PEETA it Eﬁ% @E{ﬁ‘ﬁﬁrtﬁw TedlF Ny i on:

O Ek&dple $ 6ird Jillstrative grouping of the formula MPEER - 50 In a
tab1\5et°ff %@mcalmepa@mhcqnammeon- [err] . tains 2.0 ng of
17] er r§ovel duBiiYsy provided by the dgvention: --- O'"O{I dl%?r elhﬂlyl ] 10 chloro - 16
- methylene - pre@iRss-a4d 6 - di ene - 3, - dione, 121.5 ng of
Iact ose;ln aouabl(tr fosmutntioh; Geadhi fabjetOéont he f or mul a /\ 70.5 nmg of corn starch,

éTg mg of 17« - ageuezyt ﬁ62~e¢i— corn st ar€h afkiw&. @ky\ly of cal ci um
steé

or%l ethy - 15
EXANPLﬁﬁmr;g’%?f‘i‘g ]Flﬁtlg %ﬁ;%‘e r @gf F’(ﬂrﬁnge‘g(fhe foumla | e con-['“err] tains 5

rrg of . g@ﬂpezedécomsmhw 30 Glciundi chl oro - 16 - met hyI ene - pregna -
Wapicend hay ol Welghtof%ﬂwm 178. ny of Iacft o% 37 ny of corn 20

starch D lﬁgﬂ{%:ml lﬁmﬁl@ mﬁeaa) total net o ?‘T\e of -225 ny.

, i N \Waing of 7o - doktéily € mﬁ.ydr vr ng regard to

t he prtﬁntaqth}'hseﬂﬁre@@eﬂﬁomeae-lmm - aI ka oyI éup, R[err] Fepresents a 55

9 o;otngmg%:‘G flg%: %"hﬁ“’ ©Ention is hy ogen atom .or a lower - alky,

MDNO- - speight of zﬁe‘ms of E:gtqnt No. ‘1,131, 443.  saturated |ow

- ali phalavmg hghdd @ChE Piokisicns of Section alkar;g;tlesentsu; hydmgen atom or “*
rrnnosa§1 s oAct, %erattth thyat or w&mﬁsﬁﬂ 1S -
I

car by PatgapNp. és‘é asatuymhdogmn -ahliphmc hydrocarbjll) oHal ogenat ed
st eDi dw}g{Ttmgecggmrng or the me‘P icdiydet s a 60

f orirul al) Halogenated steroids of the general 61. th) & ents[a%y n "FP}‘Ur y -

met hylf@r'r‘li!l'-'*l [err] : h@X y g,@@ylgre Qat bonyl group,
or Lerr] hydroxy methylene of tarbonyl agraipp Ui ng of the
formula. ,.J__;Q,herer n R err]@Pepsrewivgof de fpmylr i ne, chl orine or
[efr]-- 30 . broj rje. r a | ower-al kyI group and A.  represents
(i.) a groupin for la . . :

in which [err]- hé§ b.he significance’ gr ven earl roar 65

inthis claim X err] represents an unsat ursdti AL

bet wee | .and 2- ions or a 2 -
bl 10 REgRQUhesaH Midfine] thidridEorl - N7 eqeﬁl &a n)t

chlgud:rsnihshmrhu:emtlpweR{alkyl g}oupandA (xl) [err] - hydrogen,
[ err]. IEpr¢sEior. |n Le bﬁ‘ ' o8 ol

chl or i et 55"“‘{“&? jh PPB%i ne atom R[err]\—re:’lsents 70-__

a hydrogen atom the hydroxy group; the di- .

hydrogen phosphat g esjer thereof or: an |n whrch n stands for 0 or 1,
X represents al'RalTnnetal salt t!ﬂ @W@‘P‘Cﬁ i‘;;:%fhgrﬁimsaturatron
bet ween t he car bgn al ka %ﬂhl: ents a | ower -
the' 1- an§® or@)Z - chﬁo@ffg:gl;%gfmm atb IstleitGent,[FOr ] -

chl or'onet hyl {er‘r] - fluoro- sem anst-r hnd@s@, or- ﬂuom{memr-] 2[err] -

met hyl ene grU“ﬁ"R[ err] methyl %Tﬂ“b ¥r70 - fluoro
represents a hydrogen or fluori ne @ﬁg@n %%ﬁﬁgggj

Rerr, ],r:eprhkhe:rﬁmdsafohgdf XX reptesemts alkhrkp-r mh sslt ahdagoﬂrwgerloﬁom or a hydroxy,

| OWBHr.. an R"‘t ggpresenty 3 lowgwer al koxy,
Iower- 5‘§§ | ﬁ&'ma t®e fornula
acet ylrep L (Rha;u ;Rn ents . a th?r[, .represents a

| ower rqirésgdrs dehyéognoalqun@r a hydroxy lower © alkaddypiyopvaup @l Ryvind R oan a -

e resent a grou of! ormula
chl # dweriety g jergﬁ; \?tt osﬁbgr rp ping of\ thy _
' dig 1, - e_géese lodd alky1]45 unsaturation-
bet vveem d gehl gedaplN(Ehe! lteek, Ftﬁ.ly : err : -
" when n stands for 0 or 1, X represents an - 80

45 . unsaturation between the mrbon atoms in the /
""1--and 2-positiors or a 2 - chloro-substituent, ---0 {lower alkyl] .



'--and 2-positionis or a 2 - chloro substituent, -0 [ | ower
al kyl ] 1, 215, 752
10 or, where Rlerr] represents a hydrogen at om R[err] and Rlerr]
t oget her “represent a groupi ng of _the formut= o
[err] ---0 [l ower al kyl] [err]

, Wherein Rlerr] has the significance given in ---0
[l ower al kyl ] claiml1 and Alerr] represents dr’&l‘""ﬂlmw!’w !I [err]
or t - re cl ai
1in which X ("l |lop| eset t') ) 1215752 rrio
represents a | [ errr, Rhee R] represemms hfijdeopen g6\ B X[ err] i's 5 o and *Z'represent s
a carbonyl, [err] ‘fmd stﬂﬁvrmpw@aeemoumoftthe 2- posi ti g A7 gr oupi ng ‘Al err]
met hyl ene, [err] - 9 oxy - methylene or a - is unsylstil ed(n)'th
chlorine and a proton 65..0 §Mk@h ony - net hyl ené ¢ f when . ¢ g
Rlerr] acceptor so as to |ns‘er/t' a chI orine atomat the R epresents an a
- hydrogen atom and R err] |s 4-position or ot.h dro% .

atom a nethylene (b) tregdn Ber2; substltu “ﬂm v&@p
or, when R err] represents an err] -““chl ori neAs §{s,@1ria| %{m p,ggemen
inclaimwth a atom a [err] - chloro - Gum’fhyltnei'roup,xljs

chl ori nati ng ageht andot aeprep "dtsl bgyt a“d g g’é‘l‘o’hér
represent an unsatﬁﬁ%zﬁ Egﬁi%’é%én”ﬁ ;f“bsgtj%:sqg & rg 65
and 11-carbon atonfepﬁrentaa aerh ;og-pa%mag i n the 1(2) posrtron
a 11[err] ngttm drogen atom, a methylem (b) treating t ap 2-wistibstifutefl ol(Zhsdturated -

o1von 1t chal n Mo B St R
grouping Alerr] or #dbe! Oktom at the i 2@kiidalorC| 2

cont ai ni ng groupin ﬁeB] andnn-cﬁbar atoms or a 98- (c) dehydrogcnaung in the 1(2)-posmon a
75 which Riegr! 1»3 p.s a chlo i.ne or f ytereif o ‘yidl}A .
- hydroxy groupof fm ﬁ# EE% §§3n5§g§’“l"ﬁg/\é B
steroid of formul ag leRVQEbréséhtsC ofibd)- (d) oxma.hgautoyil OXiydselly $:0UpLHE
al kyl group, R[err]tom,eR reprcs tQq ‘?ﬁ]’d “edkosy, dowed - Ostergifl of fojm upIuWnnaincleorcoZmas
20 “presents thg, %"ﬁl E D s s GERERE S h w&@mﬁﬁf grg?nas_._,;
the hydroxy- .. ?ﬁs methylene group so as to ¢ 80
group so as to conveytASﬁlogtngid)uﬁmdeGf formula. B) inf a:hagﬂrgaixpdr steroid of
formula. | into a gigmborsmd gmu Al dm (eh esterifying) the ébnthmdmh group of a

grouping Alerr] njﬁ’%%bﬁ e;gg@?“ﬁf | A 'f’f:é"r w“" Weofieny Gj{@cll]‘bz i °°‘:;a‘;‘;
which Rerr] re S ofle: C e Hygdokf 8isMeNgs
i n claim1l contai nthe 2thydageanp eareant phoam aeidorfl uorr ne a - ing
gr oupi ng A[err] i nlowgsi -calkagoylezsgn §°Péﬁﬁ°nts the () 1Ft ra Hery ulPhOlg EP

atom R[err] Bieggﬁgé @"rp];]stands fo1% s} a7 S ‘lﬁ"et Eﬁl 1

t he di hydr ogen eyl giup.ph Oéunﬁ 161 Q!Wefﬁ which Z 90
al kanoylioxy group, M} ekr ,6 r-e cblswnt- Ss17&he (ldwed sents |amgz ﬂ‘srﬂphanyioki[-en ylenc

sul phonyl oxy groupalkamyl"ﬁ?éth en@clyleng 6‘]‘1 |
11[err] - hydro_x;g/ %go ge;ﬁ ﬂ&%’dﬁg“{% nﬁ‘l& [ﬁﬁk Léﬁf’gf a‘hds
for Oand Z re-"" at enu,%r-omcmcrst-enal-chcaé f-orstI@) kre@ihg’erhtdrdid of formesegr\kﬁﬁ
[err] hydroxyrretinsthséﬁne -QPresnp - 436 - clica¢ m312000nt1amrﬂ|

which z 90 & ﬁ&e’gﬂﬁ 1 Sldy ﬂmet‘;ﬁ‘% q‘%fm‘gm‘é\ﬁpmﬁ é’%?ﬁlsmhma“

éeg

[err] - sul phon)ﬂoﬁﬁé/thylen €46 - tn ochlor acid '8 bzbious adid SdJ
- or [err] - hy drdi |.ene group and R[ @&t Jinsert a cllofine-or Chirawige atond x&30 1oo

di one as set forth 2a,4sﬁe~pTe@bm-sl7anaﬁ?F3rs] 16 - h c?ra"g’@na@ldtbhwoxyl
claimi. lene - pregna 20 - ?‘eﬂ? G ﬁ?‘ﬁt %@A%

bond or %";‘54,6 il 1 AT 170 R gmup
steroid of fornu ahyldrogy velﬁ -| meth}%e - pregnet I4;6I enep:esclps eg}moxyméthsﬁene gdmprml R® 105

3,20 - claim} co(hg’a Alerr]. P Y dg}?%‘!‘?e"r « - bromine, -
and R err] togethe y&%b? é‘%‘lMBn a '“: 2:0;’,‘35);‘% ofi mﬁ%”as
17[err] - acetox¥y. dient 311,zbe1me_n t He - 9- and 1@y eafifpOd seio S dtdulk 2 Qiven in

met hyl ene - pregna 10)1A fhe@macertical @regaratio caap Wrb t%mmjsroamngjﬂérm which 110
hydrgbr Om)uspaCIQd ah‘gloge@ id as setforthmclam l%m ther represent a 93,11£a-s

to insert a chl orlzzgcﬁﬁ”ﬂﬁﬂﬁane Sppatible pharpp, Eﬁiﬂgd y ‘“’E,m%“’"“igfo]f’ﬁﬁgoro

- 17[err] - acegpxyit) A process podGhd maiugactafe df hie Oeg b b ornfoddeahdpeldvanidlogen
met hyl ene - prfe:gnahalogmtsi stergide pet for, PO claim g,roﬂmattth? H@om@npetnﬂlmmbsmup 115

d process compnses : Oa
flo(r)pnejl al givenin )4%““ng8’58t3f°1%°“hf)|fmﬁfloro - 218)- ¢ :g%gfj ?7‘?){}%3: ia ai m

1 containing grouping Alerr] in which Z hydroxy - 16 - net hyl ene -
pregna - 4,6 - represents a hydroxynethylene group and R err] 105
diene - 3,11,20 - trione. represents an. [err] -

chl orrne or [err] = bro_m'___ne .9 2, 4 6 - Trlchl oro - 21 - acetoxy -

A - o o I I T D . - o B A o~



whi ch process conpri ses: or chlorine atomat the

11-position or (a) treating a steroid of the formula (j) esterifying
a steroid of fornmula | given 1, 215, 752 in
claim1 which contains at |east one free ~presents the_ dihydrogen
phosphate ester hydroxy group in the 17- or 21- posrtron or gr oup
or a lower-al kanyooxy group, R err] re- fying a -.and/or
21-esterified presents the nethylene ng“{“IM “ ﬂgmmlsents
stanord of fornula | given |n(nammm or * roxys group, [lerr] stands
R err]

toget : n@@émon t eﬂeafrqeo rpresepts the dihydrogen phosphate _ester
bet we * ?5.1 gr%@)r a;_lower—alkanyooxy group, R' re-

y ; Gég ?h %g ‘meshylene group, R" represents
posi tis u'Iaeﬁ M dla Tis ‘Bij’d?&k pan stands for O and Z

[‘er 8] () treating a steroid of the founulaydr obr cmbLls“ a:ge sreprersentt:r;tnil w%? st0er oi d
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