1, 141, 628 5 tion: [err] =15
500; nelting point 147- residue is dissolved in 400 mM of dioxan and

148 ert]Crf er r}- oS inid L= 0f met hyl ene chl ori de
and, after the (ti) A mxture of 4.2 g of 6[err]-chloro-17[err]-
addition of 50 m ,of (Ghydrochloric. acid)/ methyl - [err] - pregn - 4 -

ene - 3,20-. dioxan (13% ny), stirred for 4 hours at room5 dione, 230 ny

of parat ol uene- sul phéni CmigAadEE ggﬁ(‘ %‘i‘% sol ution i s poured

Ldi nv:\n)

N v

70 - 3.6.9 of orthof or ce wat er and
extract ed@i‘*{h e et at e. NO D S dioxan is allowed tdsl14hl.8280m
tem Th e y| eb&'é Wb 4 Gl CoMbi&e Specifi r‘?-r%&érﬁ’dn the
dark for %}gp ﬂLan lmil‘%h?o‘%nft acrfecl?) on sil |cagel
tion i's a |n'¥5 tes to a Pure

6- cbl or o- [ | r | Applicetipn sade, i6Switz@land(Np. 8446)!"r'§dunmlkﬁ6ure of 240 n

AR ; of T gt e (ST droxi de- The
m xture i s stirres [err]@mf:j}or @'f 0ir, nmanganese dioxide is
filtered f a weII with glacial acetic
acid and ﬁldlz gw*an%f §:ﬁ(}:@/§xy4§?’[4eczr1rf&r‘reiﬁh -9[err] 15 nethyl ene

chl ori de. .-+ 07 ad@/R& pour ‘S%H%'%ﬁ di'en- 20-one in a sol ution
of 8.0 i ce/ wat er and extrac ]gne g -of anhydr.ous

pot assi um acet at e i nNosel 6+Hak-95, lﬂe-Slta'mds datpwicessrfoether) (1. 1).
or- of acetone and 250 m of et manifaghere thexeof ganic extract is

washed with sodimyCafoRAlyL) REcaRE&CRbOT X! rbhdiObiopsy @7 1 BOMES8 10tber e

The

ate solution Amﬁmmimrspmdﬂ £ Swisk Khmﬁanylloﬂrrhteroﬁﬁ af o ﬁ@dA]pEn lyGiiterc r 8le
rvatz d. esting: 6rhalg 9Bl e-spezpid) i 1s§; qre-17e- :
| methyl - S&10y; + BBEW e 1A HBIPene and

3%1101‘,&1 a&@mm%ﬁs oBhis 50

product whi ch1 ume,
chr omat ogr ap
fllteredthrou dﬁ eﬁ,

&xlaﬂy G'hdcﬂhied 1&% (

g. of alum ni Emmﬁxltdee uﬁamonfniymﬁnﬁed—asﬂ{leam]nsmmethyl -
o[err] - pr eghY the folloping I lemﬂntlé Sferr] lr I 2 r@a“ﬂl ﬂem@m“@s Adnsage

4- ene- 3, 20+gli oy gg i GP ot

eluate is rec?hysn;;‘éﬂ%él&r ks iation W“‘th

%ﬁ&gﬂ‘:d t he
ngﬂéS oY | ifor '@Ur e 25
terial fsiutalslé dor- errys -
oy Watals |

from acetone/ ('ﬂ‘hso:pwbmhhlo-as ltmd:s)eroldsllngand olizeit ca:[nexf

met hyl - 9[er 0_4 o tmm %éﬂﬁf o

t g Y s —
4-ene- 3, 201§“ 14,6105 m@mble oils; Zin Lnlgty =
381[err] (di 011 -(alko , alkoxy)— or petroleum jelly. The pharmaceuucal pre~:

: -bzsdehydro and 3—acy10xy—2,4,6—tnsde— parations may be made up in solid form (e.g. 50
hydro derivatives of compounds of the general as tablets, dragées, suppositories or capsules)
formula or in liquid form (e.g. as solutions, suspensions

or emuisions). If desired, the preparations may
be sterilized and/or may contain auxiliary sub-
* stances such as preserving, stabilizing, wetting 55
/\f -B or emulsifying agents, sals for varying the
i—""" ()  osmotic pressure or buffers. They may also
_ /\1/\1/\ contain therapeutically valuable substances
20 i otherdethalla) t:llfe novel 6-halo-98,10a-steroids
provided by invention. . 60
\/\'/ It will be appreciated that, having regard
Hal to the foregoing formula, 98,100-steroids are
steroids in which the hydmgen atoms in posi-
tions 8 and 9 as well as the 13-methyl group
have the |{B-configuration and the hydrogen 65
wherein R represents a lower-alkyl group and  atom in the l14-position as well as the 10~
Hal stands for a fluorine, chlorine or bromine  methyl group have the w-configuration such
atom which can have an «. or 8~configuration  as is the case with dihydro-isolumisterone, A
in the case of the 3-keto-4-dehydro and 3- deviation from the pormal series of steroids
25 keto-1,4-bisdehydro derivatives. They possess therefore exists with reference to the con- 70
hormonal activity. As compared with the cor- figuration of the hydrogen atom in the 9-posi-
responding steroids of -the normal series they tion (98) and the 10-methyl group (10).
are differently decomposed iz wive and are  The characterising group of the 3-(alkoxy,
- pot admitted into the hormone-pool of the cycloalkyloxy or aralkoxy)-3,5-bisdehydro de-
30 body. They show more specific hormonal acti-  rivatives aforesaid preferably contains not more 75

vity; for example, gestagenic or fertility-in-
hibiting activity. The influence on the gonado-
trophin economy may also be menuoned as

[Price 4s. 64. ]

than ten carbon atoms. Examples of such
characterising groups are methyl, ethyl, pro-
pyl, tertbutyl, cyclopentyl, cyclohexyl and

SEL ERRATA SLIF ATTACHED



(tii1) Asolution of 1.7 g of 6-chloro-17[err]- (ii) 4.0 mM of orthoformc
acid ethyl ester nmethyl - [err] - pregna - 4,6 - diene - 3,20- and 150
ng of paratol uene-sul phonic acid are 30 dlone and 1.6 g of 2,3 - dichloro -
5,6 - di- added to a sotuttomof-—4-—5—gof—ferri=ftuvoro=—t7terrTi= cCyano-
- benzoquinone in 180 m of dioxan nethyl-[err]-pregn-4-ene-3,20-dione in

100 95 is heated to reflux under nitrogen for 5 hours. m of absolute
di oxan and the solution is held For purpose of working up, the
mxture ig at room tenmperature for1 ﬂ;ﬁsjgours _The sol u- diflluted with

200 m

35 thr oug' ﬁla
A sol uti onugﬁyehﬁe?fa%ﬁ%{ pr
sodi um acefrahen faturatdd ofl ungibor

Céys‘;gl%& acg;’efzﬂl

Al fliphatid ,ob gnvaxiuoﬁ, novel 6 -Eﬂeuo& mﬁase ' apor at éd

and t her® asmbalmb‘ma,lwaralmhmcmmnsmum rof nanyfacigfes dvehﬁloseva}qg d7%  ed
14 9,0 cEEEEE ém%{%ﬁr gt e L y/oces w
stirring. Qormic acl! & g’lnv m@gy b%d[ i@ U xture is
further stpbmedcxdamtﬁc&cxb,oupmcauaﬁ, thibagt i ons yield pure
6-chl or @0 tapﬂeﬁmmmld@e@m , El‘-wal rranner he 17[err] methyl -,

Bt d‘é‘s

[err]- pre "ﬁ.”cﬁé‘i‘é 2 s FHEEEE i s heated wi 8 m. of pyridine 105
triene - 3, gﬂ@emgdlﬁ@éltg.}ne‘iow@,bsorptlod/\ rr] C for O. 7Eqshour
The usual mhyl’kis dmt{nﬂd&s}:ﬂpuiluiaﬂﬂ&,th[:err] = 3 [err] = %@r400 up-.

yi el ds 47 0% ﬂéﬁmmgu Do PPPFS i Qej/p0| nt 221-222[err]C, -
[err]= -22§ Ltb"’% %g?éﬁ ?’ !SI|I\Q .} The fractions 45 (dioxan).
whi ch are g@bﬁo,[gmnpﬁc&gr 4L Zlayer - : - EXAMPLE 2.
chr omat ogr arBxatses ofmavsl sit!alo#%,mﬁlstdrﬁdxrﬂa &g gv%m%% on of 42 0
g of chr28 %FWF&@ ﬁf‘ : %rr]

200 m  of o e&?ﬁ%& gtam.ed)4¢&eu| ene -
3,20- cmxéngn ym «imena .

U travi ol epr son t | diend er330=- 2%6()(&8- RS jg’: (’gool ed
to -15[ @ r ﬂul 2810 gﬁ e requitd] & ,ctmgaﬁrpedducnod@f 25.0sg
of 17[err] }F’i’fs ﬁl&%‘gng ye', na&ip:ﬁatcthehéa@ @05, Hpwitjens| s .
dehydrogena,;e uoml Tt - metﬁlylerye, Qreai- r‘);(é

- di chl or o4-- &,eG 32(bl+ dymm@ﬂ-- oz o017«

%ﬁhs el Y o 3}'

subsequéh i‘ﬁ 203nal Y @lditionsaN@Aler, tihe hh@bnader is at -

-15[err] C 8 4T ﬁy brcmwdoutmobbuxmth@_& |kpowh (| ii). :
The 6-fl uonmr 17%h ﬂi eyaecupn,d.atf’é' F"sa‘ldh’ée‘h.- | Bpe s 8l dwth:
met hy| [umq} 5,3 i hdqnﬁt i T s I T -a-g'tg@ loride -

%, g“ZOP’CE"dT 6
%

%féggedf af(ﬁxﬁf'o &héhmbﬂgfoﬁpjzémﬁds &20
s, 3 S

thenoomal mehém@rthﬂ@f{sm&exhl bits 3

3000 m 4Bf ;e&'é

addition o

45

prregna - 1,4 - 3,20 - dione, 6-
chlom 17 - ethyl -~ 96,10« - pregna - 4,6~
- 3,20 - dione, 6 - chloro - 17 - ethyl-

r_916 10a - pregna - 1,4,6 - triene - 3,20 - dione,

50

56

+ fluoro - 17« - ethyl - 98,10« - pregn-~

4 - ene - 3,20 - dione, 68 - floore - 17a-
ethyl - 98,10 - pregn - 4 - ene - 3,20 - dione,
6 - fluoro - 17 - ethyl -~ 98,10 - pregna-
4,6 - diene -~ 3,20 - dione, 6 ~ fluoro - 17a-
ethyl - 96,10« - pregna - 1,4,6 - triene - 3,20-
dmne, 68 - bromo - 17 - ethyl - 98, 100
pregn - 4 - ene - 3,20 - dione, 6 - bromo-
17« - ethyl - 96,102 - pregna - 4,6 - diene-
3,20 - dione, 6 -.bromo - 17e - ethyl-

98,100 - pregna - 1,46 - triene - 3,20-

6

dione, 3 - ethoxy - 6 - chloro - 17« - methyl-
98,10« - pregna - 3,5 - dien - 20 - one, 3-
actoxy. - 6 - chloro - 17« - methyl - 98,10z~
pregna - 3,5 - dien - 20 - one, 3 . acetoxy-
6 - chloro ~ 17 - methyl ~ 98,10« - pregna-
24,6 - trien ~ 20 - one, 3 - .acetoxy ~ 6-
flucro - 17a - methyl - 98,10« - pregna-
2,46 - trien - 20 - one and 3 - ethoxy -

Thus, for example, the halogenanon can be
carried out according to any one of the follow-
ing methods:

2 A 3-keto—4—dehydro—9}3,10a-stermd of the
general formula

S

./'\..._'-..-R
!/\/\!/\/ |
AL

wherein. R has the signiﬁcaﬁce. given earher,
can be halogenated in the 6-position by reac-

and sub?@q

I nt roduced, X

Maxi me. i n AR methyl M&ngxﬂtu,sot:gn@f % %

ul traviol eB:28 é@tter aﬁfphlwarr%yet&mgeﬂﬁ Oc= Ll astheyg net wﬁ""ul*’%h. te in

y{eg; O%»Z‘l- 23‘erhe] §:’bﬁhre?100n ﬁ:&)t&méeemmAkﬂmn t he
ei%eﬁe:hyl - 98,100

100

105.

tion with a halogenaung agent- such as an N— .

halo-imide *(e.g. ~ N-bromo-succinimide) :
with a halogen (e.g. with elementary ’bromme)
[see J.- Am. Chem.Soc., 1950, 72,.4534].
b) A 3-(esterified or ethenﬁed hydroxy)—.’i,S-
bisdehydro-98,10«-steroid of the. gmeral for-

6- mula

110



acet at e,
m nut es.

6- chl or Q- ] Zl oL rJ _nr:nj:_h\ll_
pr egna -

dried over sodium
sul phate and evaporated in a vacuum The

9lerr] -

the m xture is further
The organi c phase is separated off,

125
di ene -

46- 3,20 -

stirred for

di one

20 EXAMPLE 4.

Exanpl e 21, 100 ng of

A mxture of 1.0 g of
\Aas.had-w-t-h-&od-l..um._acet ate solution and
sodi um chl ori de sol uti on,
[Qbtained in accordance with Exanple 1 (ii) or 65

6

par at'ol uene- sul phoni ¢ 6
1,141,628 __acid 60 ni of henzene add%n of iso- 8)6 - Eluord
-17[err] ~>nethyl 9[err]’ propenyl acetate is heated to reflux for
hour s. The reaction m'xture s diluted

with 50 m" of
et her and chr onat ogr aph Y
10 g of al um pisgp

55 5

preparation conpri sk
ing a , 6-hal o- [@]f-
the form of yel | owi sh ~
crystals whi chheadiremmrwsz@hﬂcanzeegivénramefret hanol

pr,g_gna 1,4, 6- trlene 0- di one:
9)3-Ae 60h|oro-

3- Ac

| {17

.one of the

e
?é'rr] - rrethyl 9[err.d’\{irr
b6id as seéet forth in
.precedi ng cl

17[err]- net petrol eum
-pregna-2, 4, 1t AE 20 one.
-6-chloros | T A phayggceut i cal
e~ 2, 4, trien-

P

a conpati bl e

O-one is obtai ned in
in adm xture with.

phar maceut i casndcRi-+Der. representsC @mt @ierificdg o). by Ri s He. sngnlﬁt:an&vgmhehrh&bsor p-

1) A process
6- hal 0-9[ ery' |
il lustrate phﬂlogena in
pr epar at i ons dipritaipnit
ha¥’
etherified @yﬂ

deri vati ve Of brémo)3XBHAIEY D!

3- 6 -

mul a 15

KIS %ﬁ%ﬁ&‘%‘%ﬁ%

20
25
30

35

45

50

S

fx&ﬁ&ﬁﬁy £RRIBH Wi

’_ I’ KQ«
égiu ada te to
ct&l-e ‘5’2@; oro
st&&i&ﬁr a

The &ﬂuormst;rw rably manu-

water or acetone/ethanol in the presence of an
alkali acetate. Thé fluorination leads to a mix-
ture of the qﬁ-ﬂuoro and the Go-fluoro isomers
in which the latter isomer preponderates. The
isomers may be separated from one another
by, for example, chromatography and/or frac-
tional crystallization. By jsomerisation with
a hydrohalic acid (e.g. hydrogen chloride or
hydrogen bromide in acetic acid, ethanol,
dioxan or chloroform) the w-isomers can be
converted into the more stable B-isomers if
desjred.

The 6-chloro-steroids are prefe:ably mang-
factured by treating a 3-(esterified or etheri-
fied hydroxy)—ﬂﬁ,luw-stemxd of formuila IIb
with a chilorinating agent such gs chiorine or
an N-chloro-imide or N-chloro-amide (e.
N-chloro-acetamide or N—chloro—suocxmm:de%
The resulting mixture of 6e-chloro and 68-
chlore isomérs can be separated by chromato-
graphy and/or fractional . crystallization. The
6a:-1somers can be isomerised to the 68-iso-
mers in accordance with the methods men-
tioned earlier in respcct ‘of the 6-fluoro-
steroids.

The 6-bromo-steroids are preferably manu-
factured In. an analogous manner to the 6-
chloro-steroids by treatment with a2 brominat-
ing agent. The separation. of the mixture of
isomers which “is obtained as well as the
isomerisation of the 6a-bromo isomers to the
6B-bromo isomers can. be carried out in an
analogous manner to that described earlier.
¢ A 46—b1sdehydro-%,10u—ster01d of the
general formula _

ef (prefesahly 1 b caecbe%?nvemdomw[

it df‘rﬁ"ﬁ E“a

rdanoe

N :! 3"@’6,@2 and subs

clbx; fqrggd
of 35 S0 o
ula IIc with chromyl chloride
Qf)uvem carried out in anhydrous sol-

veits syghi

orij of the 6
g?dtogy?ittet id wtﬂgzqg tamed e
reaction can be carrie Gt, or example in

acid media (e.g. hydrogen chloride or hydro-
gen bromide in acetic acid, acetone, methanol,
dioxan or tetrahydro-furan).

d A 4,6—b1sdehydro-28,10a-stermd of for-
mula Ilc can also be balogenated in the 6-
position by first con it with a peracid
(such as p;éphthahc acid) into a 4-dehydro-

6,7-epoxy— 10c-steroid of the general for-
' N /0
,/ l Iz
I
i/‘\i/\’l/l\ /, --(-H)
Y AV “é

wherein R has the significance - ven earher,
treating this epoxy-steroid (wlnch can also be
obtained by treatment of the above-mentioned
6-chloro-7-hydroxy-steroid with alkali) with
hydrogen fluoride, hydrogen chloride or hy-
drogen bromide [see Chem. Ber. 1961, 94,
1225] and sphttmg off water from the result-

The dehydrogenatwn at the 6-position (ie.
the introduction of a double bond into the
6,7-position of a 6,7-saturated 6-halo-93,10a-
steroid halogenation product) can be -carried
out as follows:

a) A 6-ha10—3-keto—4—dehydro—9ﬁ,10a-steroxd
of the general formula .

| cal

utehH n&we&l:hemk eﬁoo, Meﬂﬁigtdi of th864¢lﬁbm—74xy&ei)1-s&dﬁ1ydr 0 or

60

sabhlctxdbrhebr \m{»@hsetriiso 0 ny
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of

| act ose,

71 ng of corn starch, 2.7

magnesi um st ear at e.

sol ution for

met hyl -  wherein R
1,4,6 - triene - 3,20 -dione clainrl,
with 25 in 2 mM of olive oi

(as herei nbefore de-
fined) to yield a 3-keto-4- dehydro 134k@$0 4, 6-

bi sdehydr

3-ket 0-4, 6-bi s-
3- ket 0-1, 4- bi sdehydr
subjecting this
dehydr ogenati on aﬁ\ -
ar al koxy) 3, 5- m
or
derivative of the
formul ated i.n cl
12) A proc

dehydro

wherein a
[err] 5
with a

wherein a

derlvatrwebr)fﬁa
mul at ed m#‘#ﬁ )‘éis

brom ne,

br ono) - anrde or perchloryl
35 wherein R rgpr sents a Iowﬂhmabkyhaﬂgmmup

fluoride.

N-
13) A proc

|nject|on cont ai ns 5

70

respect v;py of a co

(o) eto 1, 4, 6-
ff\ ydro (ap-

muderrvatlve of a
m

benzoqmnone such ag

ggrcdég%lsz % %9 81,

9ﬂEZﬁ
bdﬁmky or
Sﬁﬁhr@-%@&tsetiw%ftﬂrf
or nrp, p)-| m de,

/

as set forth.in claim|1L

br om ne

con-

15

20

25

30

35

wherein
have an a- or gl 4\

in the case
3- ket 04, 6- bi-sdehydr o

of @ COMPOLyihekORMMAKGA thd 15b Aligilndaken AL

n |gurat|on
Irvatlve.

given earlier and R*—O— represents an
alkozy, cycloalkyloxy or aralkoxy group, can
be converted into the corresponding 6-halo-
3-keto-4. 6—bxsdehydro-ﬂB,10a-ster01d by re-
action with 2 3-dichloro-5,6-dicyano-benzo-
quinone or manganese dioxide.
c) A 6-halo-3-(alkoxy, cycloalkyloxy or
aralkoxy)-3,5-bisdehydro-98,10a-steroid ~ of
formula Ib can be converted into the corres-
ponding 6-halo-3-keto-4,6-bzsdehydto- 100
steroid by means of a two-stage sequence of
halogenation and dehydrohalogenation.

The dehydrogenation at the 1-position (i.e.
introduction of a double bond in the 1,2-posi-
tion) can be carried out as follows:

A 6-halo-3-keto-4-dehydro-98,10a-steroid
of formula Ya or a 6-halo-3-keto-4,6-bis-
dehydro-98,10a-steroid of the general formula

NS
S e
,”\ l Nv/ ﬂd.
of\
b

wherein R and Hal have the significance
given earlier, can be dehydrogenated at the
1-position by means of microorganisms or us-
ing dehydrogenation agents such as iodine

acyh

and 5 30a
or'6 7 positions- or

3¥acyl oxy- 2, 4, 6- tri sdehyf

Br &l afot the etbl-Es

3%Kk¢d\4’6 brségiydﬂﬁé

a Ccodp
t he 3-keto-4- deﬂtyldndeerd@ethoxy-em dmenmutua:

ket ﬁ_nfthgnob %g@yﬂ suchYIas paratoiugnic!}/ es.

ng of 20

EXAMPLE B.

A typi

talc and 0.3 ng of

cal

ng (or 50ng) of 6-chloro-17[err]-

in-the 6- posrtron in accordance
met Bods ;known per se .

C 2%“

st ey Amy@iemals

%ﬁ&m

of formula I using chloranil or

IS -+

mf
lssé 1, lea 1ma.pr0duct to

IE&& ﬂbr

b @10&5 ester)
més&hewaﬁ&bahn tives

type

s of the normal series can be used 50

compounds
i 5
é‘g;f@r ﬁgmfmﬂ“zl @;ﬁ“rﬂh 036 dicyuo-begpaiaone,

of 3—kew-4-dehydro or 3-keto-4,6-bisdehydro
denvatlzes of compounds of formula I. Thus
e enol-e

alkoxy, cycloalkyloxy or aralkoxy)-3,5-bis-
cdehysed-Hbl0a-steroids be carried out,. for
e, as follows:

beificatidnaor Bhdl-Sthérifiedibe d

o o s hyss o

aﬁ?rufgs halo~3-keto—4—&eh%ro-§ﬁ Qe r60

is reacted with 'an alcohol (e.g. methanol,
unahﬂ%resenc& 2

A process

seulis (4.5, r2aep r?h@mch rine or .
;:'y”fgﬁﬁg ﬂmm ich can
yardchics qgﬂa@rnls

One of the 3-(estenﬁed hydroxy)-3,5—bxs~
dehydro-98,100-steroids of formula ITb here-
inbefore, = namely  3-acetoxy-17o-methyl-
98,102 - pregna 3,5 .- dien ~ 20 - one, is
claimed par se in the specification of our co-
pending Application for Letters Patent No
43204/68 (now Serial No. 1,141,629) and
may be prepared as described therein.

The following Examples illustrate the pto-
cess provxded by the invention:

EXAMPLE 1.
(i) A solution of 20.0 g of 3-acetoxy-17x-
methyl~SﬁB,10a-pregna—3,5-d1en-20-one {pre-

. pared as described in the specification of our

copending Application No. 43204/68 (now
Serial No. 1,141,629)] in 300 ml of absolute

ether is added with stirring to a solution of.

40,0 g of potassium acetate in 700 ml of acetic
acid and 120 ml of water. The mixture is
cooled to 0°C to 5°C and a, solution of 3.5 g
of chlorine in 120 ml of acetic acid is added
dropmse with stirring and cooling. The mix-
ture is subsequently stirred -at 0°C for a
further 10 minutes, then poured into water and
extracted with ether, The ether extracts are
washed well with glacial acetic -acid and
tion and water and dried over sodium sul-
phate. After evaporating off the solvent, the
68 - chloro - 17 - methyl - 98,10 - pregn-
4-ene-3,20-dione  is  recrystallized from
acetone/(isopropyl ether), Ultraviolet absorp-

70
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85
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100



40 2) 6[err] - Chloro- 17[err] - nmethyl- 9[err] Hal st ands for a

chlorine atom by reacti on 95 pr egn- 4- ene- 3, 20- di one.

W t-h—ehrompt—citorrte=—rrestrhsetterit———tte PH—6[err] - Fluoro-
17[err] - metyl - 9[err],10[err] . hydration of the

6- chl or o- 7- hydr oxy- stier oi d pr egn- 4- ene- 3, 20- di one.

whi ch i s forned. 4) 6[err]- Fluoro - 17[err] - methyl - 9{err]1
15) An obvi ous themtcal equivalent of the 45 pregn -4-ene-3, 20-di one.
process clainmed in any one of clains l‘mu,szs 100 5) 6 - Chloro &

17[err] ——TWetn - Y€ J-..J.4I.nCI 6L gne- 3 0-di one.
16) AprG!fi.es§l @f""ﬁ% lgfbl °s‘d“°’s‘%i‘h Cﬁ: %l érr] -

net hyl - .9[e(ii)]“A’1 Bid bf 420 BR6LIET | %xﬁihr sdaﬂoafd@ymcammdcm)m claim
1, pr egmethd, 6ﬂmlfhnep1&n204d-| onae 3,20- dmxan (13%mbstlrandtf¢reﬂh sasm%scrl bed

with refer g %Zggggt_;f oclie‘:;g-yl ester ansp&) The g%gand extr, w1&tge&€|’mte 0[ r r]
or,

Exanpl es 1 t dioxan is allowed to stand at room tem- elds 19 ofcrude
pregna-1, 4, 6p€ritlneri£th3 d2fR-f6H BWurs. This solu-  duct whmi\ @i’ﬁl]lcaﬁl.er oi ds
as f ornul at etdon is added d.ropwEe within 5 minutes to 2 Pure 6-chloro—17a-methyl-ﬂ8,10u-pregnaﬂfl;6141 628

acid, 60 P ¥l apegpy dienc-320-diene i) 1308 gul_of  mehylenfioThy |
9[larr] | Ca[ eﬁ?i,??%l r n@%%‘?" %“gihé“f"& ‘gmr eflux for 6 hours. ’
e

ﬂ

pregna- 1, 4_ I}aeﬁlteredofhﬂdreactlon i Bxameee 3.5 di luted with 50
m of - SYashchc‘ell glagal- acetiy] oeid) and 17i) e}% g mtbxy-lh- 119641 m et her

and chro Ghmf f'B‘l? “’gf% ‘%ﬂ[éfeﬁ‘]‘a dr t”l ECCE

555 10 ¢ o %e(l ffy y s geut | cal

preparation gﬁn‘pdktrﬁcuswashe %{nﬁrsbdx y thpQ mbﬂyl] mioﬁ{lefdt](r p:rxﬂgrram 2,4,6 -
trien- i ate Gsohutibrp argl]

i s obtai néd FPbE AN sRpRe ?ﬁ? t é‘éné“'ﬁﬁ

i &&m eeh Y H @f Je%sar%

conpati bl e phﬁﬂim(%ﬂm -Cﬁt.gnﬁ:an,ﬁl-afene 320- c@nﬁ@s d| gbSorption

dlssoved in l‘-—

N

adm xture w

U travi ol et tained frong thy elpateris prorysyaili
tion [err] 2 e/(ts ro] 1 ether). UItmvxolez
claimed in ck ce”[&]—“—— e ks o

process corrp(m)seﬁs sbt oﬁg:ﬂnm ign€ @xchiloro-170-

eteobbm 15§ mftmldF i%\giwmh 20- one

g‘lﬁ N g5
m%ﬁ%ﬁf%%ﬁ‘-}@m yield PEE 10

- éq b Sher oi ds
4 éﬁ,‘gsulusrﬂep \%ﬁlch

l(ﬁacemtmbeﬂ orphiofopuaic atid @rbgl esmt ai ni ng
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hydrOXy) 3, 5- der nitrogen for 5 houss.

For purpose of working up, the mixture is
diluted with 200 ml of benzene and filtered

35 through 30 g of aluminium oxide (activity II).

The substance is completely eluted with ether.
The eluate is evaporated and there are obtain-

" ed 14 g of crude product with is chromato-
graphed on aluminium oxide. The (petroleum

40 cther)/benzene fractions yield pure 6-chloro-
. Yle - methyl - 98,10« - pregna - 14.6-
triene - 3,20 - diope. Uliraviolet absorption

©a2g —11 800, Bpgy'== 10 800 and €g00 = 10 ‘400,.
melting point 221°—222°C, [a]p* = ——220°

45 (dioxan).
. EXAMPLE 2,

A solution of 42.0 g of chromyl chloride
in 200 ml of methylene chloride is added
with stirring undér nitrogen gassification with-

50 in 0.5 hour to a solution (cooled to —15°C)
. of 250 g of 17u-mcthy1-9.8,10m-pregna- 6~
diene-3,20-dione in 12000 ml of methylene

chloride. The mixture is subsequently stirred .

at —15°C for a further 2 hours, The brown-

55 red precipitate is then filtered off, washed with
.- a little methylene chloride and subsequently
introduced portionwise, with stirring, into a
solution of 150 g of sodium acetate and 185 g

of sodium pyrosulphite in 3000 ml of ice-

60 water. After the addstion of 3000 ml of ethyl
- acetate, the mixture is further stirred for 20
" minutes. The organic phase is separated off,
washed with sodium acetate -solution- and
sodium chloride solution, dried over sodium

65 sulphate and evaporated in a vacuum. The

ml of absolute dioxan and the solution is held
at room temperature for 15 hours. The solu-
tion " is then dihmted with 150 ml of acetone
and cooled to 0°C. A solution of 1.5 g.of
sodium acetate in 20 ml of water, 40 g of 100
N-bromo-succinimide and 2. m} of acetic acid
are then successively added with stirring. The
mixture is further stirred for 0.5 hours and
then worked up in the usual manner. The
crude product is heated with 8 ml of pyridine 105
at 90°C for 0.75 hour. The usual working
c&oyxelds 4.0 g of crude product which is

matographed on silicagel. The fractions
which are uniform according to thin-layer
chromatogram are recrystallized from acetone/ 130
(isopropyl ether) and yield = 6-fluoro-17e-
methyl - 98,10« - pregna - 4,6 - diene - 3,20-
dione, Ultraviolet absorpnon €545 =24000.
(i) 6 - Fuoro - 17¢ - methyl - 98,10a- :
pnegna-4,6-dxene—3 20-dione is dchydrogenated 115
w1th 2,3 - dichloro - 5,6 - dicyano - benzo- -
quinone in an analogous manner to that de-
scribed in Example 1 (iii). The 6-fluoro-17a-
methyl - 98,10a¢ - pregna - 1,4,6 - triene-
3,20 - dione obtained after chromatography of 120
the crude product exhibits 3 maxima in the
ultraviolet spectrum, namely =s.,,=11 600,
325'5'= 10 500 and 6301.= 10 200.

ExampLE 4. -

A mixture of 1.0 g of 6-chloro-17a-methyl- 125
98,10a - pregna - 4.6 - diene - 3,20 - dione
[obtained in accordance with Example 1 (ii) or
Exarople 2}, 100 mg of pmmoluene—sulphomc



I nventi on: derivative of a conmpound of the
general for- 65 mul a 15
EXAMPLE A. A typical tablet weighs 150.0 ng and con-

[err] tains 5 ng of G-ChToro-I7[err]-nethyl -9 err], o[ err]- pregna

- 1,4,6 -

triene -
starch, 2.7 ng of 20

3,20 - dione, 71 ng

.-of | actose,

71 mg of corn
talc and 0.3 ng of nagnesium stearate. -

EXAMPLE B. A typical solution for injection contains.,5 mg *(or 50
ng) of 6 -gchloro - 17[err] erein R has the Si gnlflcance
glvenln -0 e - claim
1, in the 060 mil of beneengcand i@anbef Wt h 356 i Fingto vl 176f- mthyle: 810 ; T

met hods kn (e _g 119 : -@a‘?_ -tdcnc-G,ZO-dmne . et

fined) to olbtnPethar Kifd O prek _’é,y%tt;m 'f/\EmffB'&'I I\/g5 i S -

bi sdehydbo 10cgrof31uknai1m Mehﬁdmyé-dlﬁdsm-vat lm)eA pharmace&ital Areparatioki @bprid= dehydr o,
3- ket 0- 4, 6- 'Pﬂsmethl'le%§@4 --_,-2)?: : 3 ag:-hh emdasnetfmhldehwdro
3-keto- 1, 4- - s i e @%ﬁx L

subj ecting & ifing 0.5%,! pytidHE Wkkvidlet ab 'q VA Deodes mffg m&&tuIeBof thpr géduct to
dehydr ogthatonens=al3 edoe 1, 2- and ' el vl obivh Ar ;. . .

ar al koxy) 3, 5Thg dollowigg Exam 1 ﬂ“% nﬂh U@@/ﬁéﬂﬁﬁ_m hahge@atmg:a 3-

dehydr o orm“&e':f] gg‘f&'x : Z‘E Frogt-d 3 DI ester)
derivative ﬁien der| vative o ) -dg,g gal, 65t ype

f or mul at ed

in clalml

pr ocess sLp o u-;;gi;'-;‘== o
wherein a : : g‘&, ¥& of. a 80 \/o
conpound f ' 24 -ithent N3120C 711 r eat ed i/'\f - :
with a I\I—hadfdacmedélmgddnal z7mg AN A d
13) A pr&teasls apk03amg ?fomsnesm seamtem 11, /\i_/_‘,f' '_ *

wherein a 3-(esterifi

derivati ve

OR ®pica0 B dorl iBfection Seains 5

with chl orlxne(orSOmg)oH chloro '~ BfaOiminethy,

N-(chl or
fluori de£g

War’}f‘&fg ‘BT'“epészhIdB?"yl

WHAT WE CLAIM 18:— :

1) A 3-keto-4-dehydro, '3-heto-4,6-b1s—'
dehydro, 3-keto-1,4—b1sdehydro, 3-keto-1. 46—
msdehydro, -acyloxy—3,5—bxsdehydro, 3-
(alkoxy, cydoalkylo . or  agralkoxy)3,5-bis- -

dehydro - or " a 3—acyloxy-2,4,6—msdehydro
deuvauve of a compound of the general for-

. Hal

wherem R nepresents a8 lawer-alkyl group and
Hal stands for a fluorine, chiorine or bromine
atom which can have an - or j§-configuration
in the case of the 3-keto—4—dehydro or 3-

- keto-1,4-bisdehydro  derivatives.

50

2) 68 - Chioro - .17 - methyl - 916,10«-
pregn-4-ene-3,20-dione.
3) 6a ~ Fluoto' - . e - methyl - 9,3,10::—
-4-ene-3,20-dione. ._
4) 68 - Fluoro - 17 - methyl - 958,10:»-
pregn—4-ene-3,20-d10ne - )
5) 6 ~ Chioro - 17« - methyl - 28,10«-
pregna-4,6—dlene-3,20-dmne ,
6) 6 ~ Fluoro - 17« - methyl - 9;9,10«-
pregna-4,6-diene~-3,20-dione,

7P 6 - Chioro - 17« - methyl ~ 98,10a-
pregna-1 4,6-menc-3,20-dlone o

getherified hyé‘r

 milated in that claim is treated wit

whielir(, &1 |hew sheo sighificancs sw«m
dalml"mthe pomn[?ngai‘na %
ethods kaown per se (as. herembefore de-.
fined) to yield a 3-keto-4-dehydro, 3-keto-4,6-
bisdehydro - or - 3-keto-4-dehydro derivative .

respectively . of a.” compound formulated in

claim 1 and, where required, subjecting’ this
product to.dehydrogenation at the 1,2- and/:
or 6,7-positions or converting sdme into a 3=
(enol ether) or 3-(enol ester) denvanve of the
type formulated in claim 1.. ;

12) A ‘process . as set forth_ in claxm 11,
wherein a 3-heto—4-dsehydto derivative of a
compound formulated in that claim is treated_

_ with g N-haloimide or a halogen. -

'13) A ‘process ‘as set forth - claxm 1L
wherein a 3—(estenﬁed ‘or etherified hydrozy)-
3 S-blsdehydro derivative of a compound for-
“chlorine,
bromine, an’ N-(chloro. or bromo)-imide, an
N-{chloro or bromo)—axmde ‘of perchloryl‘
fluoride.

14 A process as “set forth in cla:m 11,
wherein a 3-keto-4,6-b1sdehydro derivative of
a compmmd formulated in that claim is con-
verted into a. 3; keM&bxsdehydm derivative
of a compound formulated in claim 1 in which
Hal stands-for a chlorine atom by reaction
with chromyl chloride and subsequent “dé- -
hydration "of the 6-chloro-7-hydroxy—stermd;
which is formed. -

. 15) An’ obvxous chemical eqmvalent of the
process c]aune_d in’ any one of clamxs 1 to
14 mclusxve

- 16) A process. for the manufacture of - the
6-halo-98,10a-steroids claimed - in claim - 1,
substantially as’ described thh reference to

és 1'to4

17) 6-Hak>-9ﬂ,10a-stermds as formu]ated

N .- 3,5- b|sdehydro
._nulated in that claimis treated

an
70
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35 wherein R represents a | ower-al kyl

group and

14) A procéss as set

forth in claim 11, 90 Hal stands for a fluorine, chlorine or brom ne
wherein a 3- ke604 6- bi sdehydro deri vati\la4n$28 at om whi ch can have an
[err]- or [err[ grron mpopnd Tormraed T ghat ol al co
in the case of @n ﬁ%ﬁqﬁ li y g:é %ﬁﬁ _3 R

3- ket 0- 4, 6- bi s¢ astdlmedthh mmef dﬂb&dy%l N@ghyl-

of a conpoun
17[err] -
reaction 95
9[err], 10[ er
pr egn- 4- ene-
6[err] -
chem cal

il % EMW

chl ori de and su

Fluorqmmwg
equi v ehdlo o

whinlt arel @erystallized fr

°“*VEﬁﬂR§tand ﬁgfmmﬁxE

ﬁe,m-pregnazaﬂ,ﬁpen-ﬂqt-one Chlorq - 55

H*}"é‘“‘%f’c
d as set fort]
oneofthe ecedm c]axms in adihikeldr

memanol Fh wat nble i:ﬂakﬁcédnca cﬂ‘ﬁ&r”lyl

gog:vnélﬂe R eavlet phsespo- 7 lhydrmwyss Jorothe impnufacture of the

fe[)
,nme- AGoidppredded by

atrons"fgg@ﬂ‘:x;mt;e@ Wef ] kﬁ%

ed in claim
ccmg3

o 3-ket 9:5?!% P

ified hydmxy)3,5—b1sdehydro

process cl ai ned®¥pHohy one of clains 11 to dmve Ofacowof@m@ﬂel for-

17[err] - megshyl - 9[e”]Em’mQ£i”]
pregna- 4, 6- di eneaA
manuf act ure of taitwe S mg of Ghl 060-17aﬁedvt-%?,10a-17[err]

ﬁ?r hﬁﬁé‘é@ﬁ&é&&;l%‘z’@gd mg n cI

6- hal o-9[ err]

pregna- 4, 6- diyge

fiblet\bighs 150.0 mg and con-

gnesium stearate.

with reference to b0 | or-e
Exanples 1 to 4. EXAMPLE B. 105
pregna-1, 4, 6-t r| é Je"“‘;“ cma‘;‘s 15
6- Hal 0-9f err], re erlou e - ?%%if’o’éi
1, 141, 628 25 in 2 ml of olive oil,

manuf actured by the e

ot ed me —
Sive. dehydro, 3-keto-1,4-bisdeh dro, 3-keto-1 4,6~
Roche & Co., tnsdehydm, -acyloxy-3, -bisdehydro, 3-
AktiengeseH

by t he Couri er

35
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wherein R represents a lower-alkyl group and
Hat stands for a fluorine, chlorine or bromine
atom which can have an «- or S-configuration
in the case of the 3-keto-4-dehydro or 3-
keto-1,4-bisdehydro derivatives.

2) 68 - Chloro - 172 - methyl - 95,10a-
pregn-4-ene-3,20-dione,

3) 6a - Fluoro - 17« - methyl - 98,10

pregn-4-ene-3,20-dione.

4) 68 - Fluoro - 17« - methyl - 98,100~
pregn-4-ene-3,20-dione.

5) 6 - Chloro - 17« - methyl - 98,100
pregna-4,6-diene-3,20-dione,

6) 6 - Fluoro - 17a - methyl - 98,10-

pregna-4,6-diene-3,20-dione,
7) 6 - Chloro - 17a - methyl - 95,102
pregna-1.4.,6-triene-3,20-dione.

14 inc

ive.
16) A

ai. m + SR, S - 1

herein 71% has- the significance given in
1, in the 6-posmon in accordance w1th
ods knowr/ per se (as hercihlzion

ﬁ”‘%“ehydm oS o%?gf

respectively of a com
product to dehydrogenation at the 1,2- and/.

claim 1 and, where

(enol e
type formulated in claim 1.

12) A process as set forth in claim 11,
wherein a 3-keto-4-dehydro derivative of a
compound formulated in that claim is treated
with a N-haloimide or a halogen.

13) A process as set forth in claim 11,
wherein a 3-(esterified or etherified hydroxy)—
3,5-bisdehydro derivative of a compound for-
mulated in that claim is treated with chlorine,
bromine, an N-(chloro or bromo)-imide, an
N-(chloro or bromo)-amide or perchloryl
fluoride.

14) A process as set forth in claim 11,
wherein a 3-keto-4,6—b1sdehydro derivative of
a compound formulated in that claim is con-
verted into a 3-keto-4,6-bisdehydro denvatwe
of a compound formulated in claim 1 in which
Hal stands for a chlorine atom by reaction
with chromyl chloride and subsequent de-
hydration of the 6-chloro-7-hydroxy-steroid
which is formed.

15) An obvious chemical equivalent of the
process claimed in any one of claims 11 to
14 inclusive.

16) A process for the manufacture of the
6-halo-98,10a-steroids claimed in claim 1,
substantially as described with reference to
Examples 1 to- 4.

17 6-Ha10—9ﬁ,10a-steroxds as formulated

AT

‘gs hyally as. descrlbed
17[err~]\/-\.g;éthyl - 9[err],l0[err]-

oy
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Publ i shed by the Patent O fice, 25 Southanpton Buil di ngs, London, WC. 2,
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