
'' i'  -                                1,1.03,983,
S'                         .                                              ,
. .   .. . .   . . .   . . .   .   ,   . . .  . .     ., ., ..... . . . ..
. . . , .............. .... . .. . _ .. _ . :. . .... .... .. . . .
.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... ....  .
anesulphonyloxy - 5,20 - dioxo - 3, 5 - se    A - norpregnan  - 3 - oic
acid. After               -' .''':rerystallizati~on from:.acet9e/(petroleum
e.her) it had a    Imelting -poin of 152-               1530G C [Z b?5 = +
47i*o (ic  1  in chlorofor.                                -
.. -    A '.'..Asolution. of .6:g '.of l- mthanesulphoyly  -,5,20 - di o
-,5 - -seco - A-             ..: '.norpregnan '- 3'- oic acid in 150 ml of
methanol was mixed with a solution .of 1.5 g of  5               ..  :
sodium .carbonate in. 55 ml of water The. mixture. was then transerred into
a 1 litre               '-':sublimation .flask^.evaporated to dryness :to
yield- the. sodium. sat of. 11c - methane- s)            SOP    Oki, -5
sulph- 3.       . 520  seco - A--norpre^ 3   ic' - : d                s u l
p ho n y ux .c !  d o     ;2                            - 2 -J 1-0io
A mediuma.-consisting of, 20g .:of EDAMINE enzymatic digest of lacalbumin,
3,g       10               of corn steep liquor and 60 g of technical
dextrose. diluted to -1 litre withtap water. and - l'     -. .adjusted to a
pH of 4.3-4.5 was 'prepared. '12 litres of this sterilised medium were
inoculated with Rizopus nigicans minus strain (A.T.C.C 6227b) and incubated
for               -  . '24 hi'ours-,at 28.C using-:a::rate.:of aer~ation
and -stirring such thtthe oxygen: uptake %A) 1$        was 6.3-7
:millimoles.- per fhour ..-per litre of Na2SO   according . to- the method
of                COOPER .et a, Ind.: Eng. Chera., .1944,.36, 504. 6 g of
17c ,- aceto   - progesterone                in 150,ml of;acetone were
addedto,,this medium containing a-24 hiour.-.growth of Rkiw-
. _ -  ' . :ic w   minus-strain. The resulting suspension of the
steroid-inthe culture was in-                cubated under the same
conditions of te mperature and aerationfor ai additional 24 hour       20
'period, after which the beer and mycelium were extracted. The mycelium
was then         20                fite'red, washed. twice, :each
time.'with a volume of acetone.approximately equal in                volume
to the -myceliunm,,and  wxtracted-twice, each time with a voluile of
methylene                chloride approximately equal to the volume of the
mycelium .:.le acetone: and methyl-                ene chloride extracts
including solvent were then added to the beer filtrate. The mixed       25
extracts and beer filtrate were then extracted successively with 2 portions
of methylene  25                Chlor- ide,ach portion being half the
volume of the mixed extracts and beet filtrate, and                then
w~r.ith 2 portions of , methylene chloride, each port'ionr being ,;one
quarter of the                - volume, of :.the   mixed   extracts  and
beer  .filtrate.   The   combined 



methylne   ,chloride., extracts   were - then    washed    wit    2  .
portions       ' ' 30    ..;of 'a: 2per cent. aqueous solution of sodium
bicarbonate, each portion being one tenth  30                 of. the the
volumeof the combined methylene chloride extracts. Themethylene chloride
.etracts -were then -dried with ca 3-5 g of anhydrous sodium sulphate per
litre of sol-                 vent: and. then filtered. The. solvent was
removed from the filtrate: by distillation and                 the residue
dissoved -in-a minimum  of methylene chloride,,filtered, ad the solvent
35       evaporated from the filtrate. The resulting crystals were dried
.and. washed five times,  35                 each time with a 5 il portion
of ether per gram of crystals. The crystals were recrys-
tallized from, ether, giving 17c,- acetoxy - 1lu - hydroxy -. progesterone.
17ca - acetoxy-                 11re -- methanesulphonyloxy:- progesterone
was prepared by treatment of 17.r-acetoxy-                 lecr -' hydroxy
-'progesterone with methanesulphonyl chloride according to the proce-
-    40  dure of the first paragraph of Example 1.
40                      17, - Acetoxy - 5,20 - dioxo - 11c -
methanesulphonyloxy - 3,5 - seco - A - nor-                 -pregnan q.- 3
- oic'acid was prepared-by ozonolysis of 17a - acetoxy - 1 1 - methane-
-silphonyloxy - progesterone according to the procedure of the:.second
paragraph of                 iExa ple   1.  ... ,    -    -   .  .      -
,   .............                       17a - Acetoxy - 5,20 - dioxo - 11cr
--methanesulphonyloxy - 3,5 - seco - A - nor-                 pregnan - 3 -
oic acid-was converted int its sodium salt accordig 'to the procedure of
-the final paragraph-of'Example 1l.
EXAMPLR 3    .- .       :-                       21. - Acetoxy . 'ha -
hydroxy - 20,20 - ethylenedioxy - pregn - 4 - en - 3 - one         SO -
was.;prepared--by'microbiologicalitreatment of 21 - acetoxyi    - -20-20-
ethylenedioxy-  50                  pregn - 4 - en - 3 - one according to
theprocedure'of tibe firstparagraph of Example                  2. 21 -
Acetoxy - 1la  - methanesulphonyloxy - 20,20 - ethylen edioxy - pregn.- 4 -
en-                  3 - one was prepared by treatment of: 21: .acetoxy -
d, - hydoxy - 20,20 - ethylene-                  zdiox-y - pregn - 4- en.:-
3 -.one with methanesulphonyl chlri    rg to the pro-         55
cedure of the firstparagraph of Example 1. -
55                      .:.21 - Acetoxy,- 11   - metbanesuilphonyloxy -
20,20-- ethyeredioxy --5 - oxo- 3,5-                  ,;-co - 'A -
norpregnan - 3 - oic Acid was ..prepared by nolysis of 21 -oxy - 11
m.ethanesulphonyloxy.- 20,20.... ethylenedioxy - pregn - 4 - en. -. 3.-:;
one according to                  the procedure of the second paragraph of
Example 1..'         60        .' --21.- Acetoxy -- la -
inehanesui'phonyloxy.'-2.0,20 -.detylenedioxy - 5 - oxo -      s0
'3.:5' .-. sco: - A e.noxpreglan  3 - aic-acd. was converted  its'sodium,
salt according                   to the procedure of the final paragraph of
Example 1.   --.    



6.   ,,,1,103,983                                                  EXAMPLE
4                  -1E - Methanesulphonyloxy - l6a,17a -
isopropylidenedioxy - progesterone was             prepared by treatment of
1I  - hydroxy - 16a,17a - iropropylidenedjoxy - progesterone
with methanesulphonyl chloride according to the procedure of the first
paragraph of         5  Example 1.5                 5,20 - Dioxo -  a1  -
methanesulphonyloxy - l6a, 17a - isopropylidenedioxy - 3,5-
seco --A - norpregnan --3 - Ioic acid was prepared by ozonOysisdof 1eeo -
methane-             sulphonyloxy - l6aX17u - isopropylidenedioxy -
progesterone -accordin to the procedure             of the second paragraph
of Example 1.    10           5,20 - Dioxo - IHl - methanesu~pliooyloxy -
l6a,17a - isoprpylidenedioxy - 3,5-  10            seco - A - norpregnanh-
3 - oic acid was converted into its sodiuin salt according to the
procedure f -the final paragraph of Example 1.
.    ~ ~~Ekp.                     .                         .
-                 -  -- ~~~EXAMPLEB 5 S  -.    ----                 la,-
Methanesulphonyloxy- 17a - methyl - progesterone was prepared from    15
lia - hydroxy 6 l7a - methyl progesterone by treatmeent of the latter with
methane-  15  ::            suiphonyl chloride according to the procedure
of the first paragraph of Example 1.                -11W -
Methanesulphonyloxy - 17Va.- methyl - 5,20 - diozo - 3,5 - seco - A.- nor-
pregnan - 3 - oic acid was prepared: from Ill -- methanesulphonyioy - 17. -
methyl-            progesterone by ozonolysis of the latter according tothe
procedure of the second para-   20      graph of Example 1.
o t  p          o t  sec20                -11 - Methanesulphonyloxy - 17a
-methyl - 5;20 - dioo - 3,5 - seco - A - nor-            pregoan - 3 - oic
acid was converted into its sodium salt according to the procedure of
the final paragraph of Example 1.
EXAMPLE 6         -  .25          A  solution of 6 g of 1I,2Q0, - diacetyxy
- pregn - 4  en - 3 - one2in 100 ml of  25           methylene chloride and
50 ml: of ethyl acetate was ozonized at-700C. After methyl-           ene
chloride had been removed by distillation in vacuou, the residual solution
was           diluted to 100 ml with ethyl acetate. 5 ml of- 30 per cet
hydrogen peroxide was added           to this and -the mixture waas left
ovenight at room temperature. -The reaction mixture 



30      was concentrated to dryness in vacuo, the residue taken-up in 1
litre of ether, and the  30           resulting solution extracted 10 times
with 50 ml portions of 2 - N - aqueous sodium           carbonate. The
carbonate extract was then acidified withice-cold concentrated hydro-
chloric acid. The precipitated product was separated by- filtration and
crystallized to           give hla,20f - diacetoxy - 5-- oxo - 3,5 - seco -
A - norpregnan - 3 - oic acid  35           A methanolic solution of 5 g of
Ika,20  - diacetoxy - 5 - oxo - 3,5 - seco - A-  35           norpregnan -
3 - oic acid was treated with 0.5 mol equivalents of sodium carbonate
and evaporated to dryness in vacua to yield the sodium salt of Ila,208 -
diacetoxy-           5 - oxo - 3,5 - seco - A - norpregnan - 3 - oic acid.
-                      ~~~~~~EXAMPLE  7   - -            :  40
17a,20;20,21 - bi(methylenedioxy) - lah  - methanesulphonyloxy - pregn - 4-
40          en - 3 - one was prepared by treatment. of 17a,20;20,21 -
bis(methylenedioxy) - hlaz-          hydroxy - pregn - 4 - en - 3 - one
with methanesulphonyl chloride according to the'          procedure of the
first paragraph of Example 1.               l7o,20;20,21 -
-bis(methylenedioxy)- 11i - metlanesuiphonyloxy - 5 - oxo.- 3,5-  45
seco - A - norpregnan - 3 - oic acid was prepared by ozonolysis of l7a20;
20,21 - bis  45          (methylenedioxy) - lhz - methanesulphonyloxy -
pregn - 4 - en - 3 - one -according to          the procedure of the second
paragraph of Example 1.g              -17a,20;20,21 -. Bis(methyleedioxy) -
11a - methanesulphotiyloxy - S - oxo - 3,5-          seco- A - norpregnan -
3 - oic acid was converted into its sodium salt according to the 50
procedure of the final paragraph of Example1..
50                                              EXAMPLE 8               1
- Formyloxy - 5,17 - dioxo - 3,5. - seco - A - norandrostan. - 3 - oic
acid   was  prepared  from   UP - fo myloxy - androst - 4 - ene - 3,17 -
dione          by ozonolysis according to the procedure of the first
paragraph of Example 1. 55      The product thus obtained melted at
2200.221OC; tn2^=+ 1070 (in dioxan). 11,-       55         Formyloxy - 5,17
- dioxo - 3,5 - seco - A - norandrostan - 3 - oic acid was converted
into its sodium  salt.              It will be appreciated that when
compounds of the pregnane series are referred         to in this
specification these compounds are -of the 17,e - pregnane series unless
specific- 60      ally indicated to the contrary.
60     



It will be appreciated that in the formulae given in this description and
accom-         panying claims the dots denote carbon atoms or CH, CH2 or
CH,, groups, the residual         valencies being satisfied by hydrogen
atoms; such valencies only being shown to indi-         cate hydrogen atoms
when configuration is of significance, and then as unterminated 5
solid or broken lines. Valencies shown as solid lines denote j8 -
configuration and those  5         shown as broken lines denote a -
configuration. The dots representing angular methyl         groups are
enlarged solely for reasons of clarity.             WHAT WE CLAIM IS: -
1) Compounds of the general formula    10
1110'            wherein X represents a hydrogen or halogen atom or a
lower-alkyl, lower - alkylthio         or lower - alkanoylthio group in the
6- or 7-position, LO represents an esterified         hydroxy group and D
represents a grouping of the formula
00                       1   2          R4  H-   5,,,
OR                     A  TR3                                             R
T3  \ 30                               _         _               ~~~~~~~or.
(Ia)              Cmb)          .           (Ic)  15     in which RI
represents a hydroxy or esterified hydroxy group, R2 represents a hydro-
1i         gen atom or a lower - alkyl group or RI and R2 together
represent an oxo, lower -         alkylenedioxy or 17,g - hydroxy - 17a -
(lower alkanoic acid)lactone group, R' repre-         sents  a  hydrogen
atom   or  a   lower - alkyl,  hydroxy  or  esterified 



hydroxy    group,  R4   represents   a   hydrogen . or  halogen   atom   or
20     a lower - alkyl, hydroxy. or esterified hydroxy group, R6 represents
a hydrogen or halo-  20         gen atom, OR0 represents a hydroxy or
esterified hydroxy group and R'0 represents a         hydrogen or fluorine
atom or a lower - alkyl, hydroxy or esterified hydroxy group as
well  as  20 - ketals  of  those  compounds  containing   grouping   Ib,
16cr,17,x - ketals and acetals of those compounds containing grouping Ib or
Ic in 25      which R4 and R"0 each represent a hydroxy group, 17a,20;20,21
- bis(methylenedioxy)  25         derivatives of those compounds containing
grouping Ic in which R' and OR' each         represent a hydroxy group,
17ar,21 - ketals and acetals.of those compounds containing         grouping
Ic in which R4 and OR' each represent a hydroxy group and compounds in
which any 20-keto group is reduced to a 20 - hydroxy group or in which said
20 - 30     hydroxy group is esterified, and salts of same.
30              2) Compounds as formulated in claim 1, wherein the
esterified hydroxy group         LO has the a-configuration.
3) 5,20 - Dioxo - Ile - hydroxy - A - nor.-: 3,5 - seco - pregnan - 3 - oic
acid         which is esterified with a sulphonic acid. 35          4)
5,203- Dioxo-11-mesyloxy-A-nor-3,5-seco - pregnan - 3 - oic acid.
35              5) 5,17 - Dioxo - 11,8 - formyloxy - 3,5 - seco - A -
norandrostan - 3 - oic acid.                                       W. D.
WHITAKER,                                           Patent Agent,)
for F. Hoffmann-La Roche & Co.,
Aktiengesellschafr.            Printed for Her Majestys Stationery Office
by the Courier Press, Leamington Spa, 1963.           Published by the
Patent Office, 25 Southampton Buildings, London, W.C.2, from which
copies may be obtained.
: .   -
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It will be appreciated that in the formulae given in this description and
accom-         panying claims the dots denote carbon atoms or CH, CH[err]
or CH[err] groups, the residual         valencies being satisfied by
hydrogen atoms; such valencies only being shown to indi- cate hydrogen
atoms when configuration is of significance, and the as unterminated an 5
solid or broken lines. Valencies shown as solid lines denote [err] -
configuration and those  5         shown as broken lines denote [err] -
configuration.   The dots representing angular methyl         groups are
enlarged solely for reasons of clarity.              WHAT WE CLAIM IS:-
1) Compounds of the general formula  [err]  10
10             wherein X represents a hydrogen or halogen atom or a
lower-alkyl, lower - alkylthio          or lower - alkanoylthio group in
the 6- or 7-position, LO represents an esterified          hydroxy group
and D represents a grouping of the formula                           [err]
in which R[err] represents a hydroxy or exterified  hydroxy group, R[err]
represents a hydro- 



gen atom or a lower - alkyl group or R[err] and R[err] together represent
an oxo, lower -           alkylenedioxy or 17[err] - hydroxy - 17[err] -
(lower alkanoic acid)lactone group, R[err] re-           sents  a  hydrogen
atom   or a lower-alkyl,  hydroxy   or  esterified           hydroxy
group,  R[err] represents a  hydrogen   or  halogen   atom   or  20      a
lower - alkyl, hydroxy or esterified hydroxy group, R[err] represents a
hydrogen or halo-  20           gen atom, OR[err] represents a hydroxy or
esterified hydroxy group and R[err] represents a           hydrogen or
fluorine atom or a lower - alkyl, hydroxy or esterified hydroxy group as
well as 20 - ketals of  those   compounds   containing   grouping   Ib,
16[err],17[err] - ketals and acetals of those compounds containing grouping
Ib or Ic in   25      which R[err] and R[err] each represent a hydroxy
group, 17[err],20;20,21 - bis(methylenedioxy)    25           derivatives
of those compounds containing grouping  Ic in which R[err]  and OR[err]
each           represent a hydroxy group, 17[err],21 - ketals and acetals
of those compounds containing           grouping Ic in which R[err] and
OR[err] each represent a hydroxy group and compounds in           which any
20-keto group is reduced to a 20 - hydroxy group or in which said 20 -   30
hydroxy groups is esterified, and salts of same.
30                2)  Compounds as formulated in claim 1, wherein the
esterified hydroxy group           LO has the [err]-configuration.   .
.                3)  5,20 - Dioxo - 11[err] - hydroxy - A - nor - 3,5 -
seco - pregnan - 3 - oic acid           which is esterified with a
sulphonic acid.   35           4)  5,20 - Diox - mesyloxy - A - nor - 3,5 -
seco - pregnan - 3 - oic acid.                5)  5,17 - Dioxo - 11[err] -
formyloxy - 3,5 - seco - A - norandrostan - 3 - oic acid.
W. D. WHITAKER,                                             Patent Agent,
for F. Hoffmann-La Roche & Co.,
Aktiengesellschaft.               Printed for Her Majesty's Stationery
Office by the Courier Press, Leamington Spa, 1968.              Published
by the Patent Office, 25 Southampton Buildings, London, W.C.2, from which
copies may be obtained.    


