
825,210        mycelium is then separated and the extraction
chloroform-acetone (90:10) fractions consist    of the culture filtrate and
the chromatography  mainly of a substance which on  the paper  65 of the
extract carried out in the manner des-  chromatogram flows  somewhat more
slowly       cribed in Example 1. From the portions eluted than the
starting material. This substance is    5  with mixtures of chloroform and
acetone (1:1)  the[err]- 3,11,20-triketo-21-hydroxy-pregna       the
1-dehydro-hydrocortisone crystallizes in diene, which is crystallized from
a mixture of       good yield. Its melting point is at 239-242  acetone and
ether.  The crystals decompose  70       C. and it has the properties
described in  between 200 and 220[err]  C, depending on the       Example
4.                                   speed of heating. In the ultraviolet
light the    10                 EXAMPLE 10.                    substance
absorbs at 240 m[err], and in the infra- -          A solution of 1 g of
androstane-3 : 17-dione red spectrum it shows the bands at 5.99 [err],
in 25 cc of acetone is added under sterile con-  6.14 [err]. and 6.22 [err]
characteristic of the [err]        ditions to 4 litres of a culture of
Calonectria 3-keto grouping. On acetylation with pyridine-        decora.
After 36 hours' agitation at 27[err] C.acetic anhydride the corresponding
21-acetate    15  the mycelium is separated and the culture fil-  of
melting point 188-191[err] C is obtained. In        trate exhaustively
extracted by agitation with  a similar manner there can be prepared e.g.
methylene chloride.  The extract is washed  the enanthate or undecylenate.
80        twice with 0.1N-hydrochloric acid and twice        with sodium
bicarbonate solution of 1 per cent           EXAMPLE 13.    20  strength,
washed three times with water, dried,    A solution of 1 gram of
corticosterone in    20  and evaporated under reduced pressure. The  25 cc
of acetone is added under sterile con-        residue (1.2 g) is
chromatographed over 30 g. ditions to 4 litres of a culture of Calonectria
of alumina by the fractional elution method, decora, grown as described in
Example 1. 85        the elution being carried out with mixtures of  The
whole is agitated at 27[err] C. for 4 days    25  petroleum  ether and
benzene, benzene, mix-  and the mycelium then filtered off. The extrac-
tures of benzene and ether, and ether.   The  tion of the culture filtrate
and the chromato-         fractions eluted with mixtures of petroleum
graphy of the crude extract on silica gel is         ether and benzene and
those from benzene performed as described in Example 1. The 90
contain the known [err]-androstadiene-3:17- chloroform fractions and the
chloroform-     30  dione, which crystallizes from a mixture of  acetone
(95:5) fractions contain impurities         acetone and petroleum ether in
the form of  and  some starting  material, whereas the         rhombic
platelets. Its melting point is at 145-  qhloroform-acetone (90:10) and
(18:20) frac-         146[err] C.; [[err]] =+110[err] (CHCl[err])
tions consist mainly of a substance which on  95
the paper chromatogram  flows  somewhat                         EXAMPLE 11.
slower than the starting material. The sub-     35  A solution of 40 mg of
1-dehydro-cortexone  stance is 1 dehydro-corticosterone, which is
([[err] ]= +120[err] in CHCl[err]) in 2 cc of pyridine  crystallized from
acetone. It melts at 216-          is mixed  with 2  cc of acetic anhydride
and  220[err] C. (with decomposition). [[err]][err]= +158[err]  100
allowed to stand at room temperature. After  (alcohol).  In ultraviolet
light the substance          16 hours the solution is evaporated in vacuo
at  absorbs at 244 m[err]  (e=15300) and in the infra-     40  30[err] C.
and the residue taken up in a mixture  red spectrum it shows bands at 2.76
[err], 2.86 [err],          of chloroform and ether (1:4). The solution
5.84 [err], 5.99 [err], 6.14 [err], 6.22[err], 7.44 [err], 8.73 [err],
is washed three times with 0.1N-hydrochloric  9.22 [err], 9.38 [err] and
9.63 [err].       105 



acid, three times with sodium bicarbonate solu-    The 21-acetate prepared
by means of a          tion of 2 per cent strength, and three times
mixture of pyridine and acetic anhydride at     45  with water, then dried
and evaporated under  20[err] C. melts at 159-161[err] C;[[err]][err]
=+151[err]          reduced pressure. By recrystallizing the resi-
(dioxane); UV absorption spectrum [err] 243          due from a mixture of
acetone and petroleum   m[err](e=14800).                  110
ether there is obtained the pure 1-dehydro- cortexone-21-acetate of melting
point 203-              EXAMPLE 14.      50  205[err] C.
[[err]][err]=+134[err] (CHCl[err]).                A solution of 1 gram of
17[err]-hydroxy-cor-          texone (Reichstein's substance S) in 25 cc of
EXAMPLE 12.                   methanol is added under sterile conditions to
A solution of 1 gram of 11-dehydrocortico-  4 litres of a culture of
Calonectria decora, 115           sterone in 25 cc of acetone is added
under  grown as described in Example 1. The whole           sterile
conditions to 4 litres of a culture of  is agitated for 3 days at 27[err] C
and the    Calonectria decora grown as described in  mycelium then filtered
off. The extraction of    Example 1.The whole is agitated at 27[err] C. the
culture filtrate and the chromatography of           for 3 days and the
mycelium then filtered off.  the crude extract on silica gel is performed
as 120           The extraction of the culture filtrate and the described
in Example 1. The chloroform frac-           chromatography of the crude
extract on silica  tions and the chloroform-acetone (97.5:2.5)      60  gel
is performed as described in Example 1. fractions contain impurities, while
with a mix-           The chloroform fractions and the chloroform- ture of
chloroform and acetone (95:5) some           acetone (95:5) fractions
contain impurities  starting material is eluated. The chloroform-
and  some starting material, whereas the  acetone (90:10) fractions consist
of a mixture        6                                            825,210
containing, in addition to a small amount of magnesium sulphate
heptahydrate, 0.5 gram      starting material and more polar products, of
potassium chloride, 50 grams of glucose      mainly
1-dehydro-17[err]-hydroxy-cortexone.  and 1 gram of " Difco " (Registered
Trade      This substance is obtained in pure form on  Mark) yeast extract
are dissolved in 1 litre  5  crystallization from  acetone; melting point,
of tap water, brought to pH 5 by addition of      227-233 C
(decomposition); [[err]][err]=+76[err]  a sodium hydroxide solution and
sterilized.      (ethanol); UV absorption spectrum [err]244  The resulting
nutrient solution is inoculated  70      m[err] (e= 16200). The infrared
spectrum shows  with 50 cc of a four day-old shaking culture      bands at
2.76 [err], 2.85 [err], 5.84 [err], 6.00  [err]  of Didymella lycopersici
and shaken for 48 10  6.15 [err], 6.23 [err], 9.01[err], 9.20 [err],
9.55[err], and  hours at 27[err] C., whereby the culture becomes      10.04
[err].                                  well developed. Then under sterile
conditions        The 21-acetate prepared by means of pyri-  a solution of
250 mg of cortexone in 10 cc of 75      dine-acetic anhydride melts at
216-222[err]  C.,  acetone is added. The whole is shaken for a
[[err]][err] +86 (dioxane); UV absorption spectrum  further two days at
27[err] C., the mycelium then 15  [err] 244 m[err] (e =15400).
filtered off with suction, washed with water                     EXAMPLE
15.                   and ethyl acetate and the combined filtrates        A
solution of 1 gram of progesterone in  extracted with ethyl acetate. The
ethyl acetate  80      25 cc of acetone is added under sterile condi-
solutions are washed with water, dried and 



tions to 4 litres of a culture of Calonectria  evaporated under vacuum and
the resulting 20  decora grown as described in Example 1. The  crystalline
residue, on paper-chromatographic      culture is shaken for 24 hours at 27
C., and  examination in the system Bush B[err] (ligroin:      the mycelium
is then filtered off. The culture  bezene: methanol: water
(6.67:3.33:8.0:  85      filtrate is extracted as described in Example 1.
2.0)) is found to be practically pure 1-dehydro-      The crude extract is
chromatographed over a  cortexone. For purification, a solution thereof 25
column of 30 grams of aluminium oxide free  in chloroform is run through a
layer of silica     from alkali, the separate fractions (of 100 cc  gel.
The chloroform filtrate contains a little     each) being examined by
paper-chromato-  oil. The further filtrates, obtained with chloro- 90
graphy. The petroleum ether- benzene frac-  form with the addition of 1-3%
of tertiary     tions contain starting material, whilst with  butanol are
combined and evaporated. The 30  benzene chiefly  1-dehydro-progesterone
is  residue, on recrystallization from  a mixture     eluated. The latter
is crystallized from a mix-  of acetone-isopropyl ether yields 220 mg of 1-
ture of ether and petroleum ether.  Melting  dehydrocortexone of mp 189-195
C. (with  95     point=151-152[err]    C.;   [[err]][err] = + 120[err]
decomposition).     (ethanol); ultraviolet absorption spectrum A 35
maximum 245 m[err] (e=16150). In the infrared                 EXAMPLE 18.
there are bands inter alia at 5.86 [err], 5.99 [err],   To 1 litre of a
well developed culture of     6.14 [err], 6.23 [err], 7.23 [err], 7.38
[err], 8.33 [err], 8.62 [err] Didymella lycopersici, prepared as described
10.55 [err] and 12.24 [err].                  in Example 17, there is added
under sterile 100
conditions a solution of 250 mg of cortisone                     EXAMPLE
16.                   in 10 cc of methanol and the whole is shaken 40    In
a shaking vessel 1 litre of a nutrient  for 72 hours at 27[err] C, after
which the culture     solution containing 15 grams of peptone, 10 cc
liquid is worked up as described in Example     of corn steep liquor, 0.1
gram of crude glucose  17. On the basis of paper-chromatographic     and
tap water, is adjusted to a pH value of 6.8  examination in the system
propylene glycol-     and sterilized. It is then inoculated with a
toluene, the residue of the ethyl acetate 45  culture of Calonectria
decors. The culture is  extracts contains as steroid fraction 1-dehydro-
shaken for 48 hours at 27[err] C. A solution of  cortisone practically
exclusively. The residue,     250 mg of cortisone in 8 cc of methanol is
in chloroform solution, is filtered through  110     then added to the well
developed culture  silica gel. The chloroform filtrates give a little
under sterile conditions. The culture is fur-  of an oil.  With
chloroform-acetone (6:4) a 50  ther shaken at 27 C, after three days the
crystalline residue is obtaihed which on     mycelium is filtered off and
the culture filtrate  recrystallization from a mixture of acetone-and
is extracted with ethyl acetate as described in  ether, gives 225 mg of
pure 1-dehydrocorti     Example 1.  The examination by paper-  sone of m.p.
231-234 C.     chromatography of the crude extract shows 55 that in
addition to few more polar components             EXAMPLE 19     only
1-dehydro-cortisone  but no  starting    To 1 litre of a well developed
culture of;     material is present any longer. By means of  Didymella
lycopersici, prepared as described     crystallization form a mixture of
acetone and  in Example 17, there is added under sterile,     ether and
from methanol the 1-dehydro-corti-  conditions a solution of 250 mg of
hydrocorti- 60  sone is obtained in a pure form.           sone in 10 cc of
methanol. After shaking for
ten days at 27[err] C., the culture is worked up
EXAMPLE 17.                   as described in Example 17. The residue of
2 grams of sodium nitrate, 1 gram of pri-  the ethyl acetate solutions, in
a paper- 125     mary potassium ortho-phosphate, 0.5 gram of  chromatogram
(system    propylene-glycol-   



toluene) proves to be practically pure 1- in Example 17, there is added
under sterile  65            dehydrohydrocorti-sone. For separation  of the
conditions a solution of 1 gram of 17[err]-ethiyl-  accompanying substances
it is taken up in   testosterone in 25 cc of acetone.  Shaking is
chloroform and the solution filtered through  carried out for 8 days at
27[err] C and the cul-            silica gel. The chloroform eluates, which
con-  ture then worked up as described in Example            tam a small
quantity of an oil, are rejected.  17. Paper-chromatographic examination of
the  70            The chloroform-acetone (1: 1) eluates are com-
extraction residue shows that it consists prac-            bined and
evaporated. The residue is recrys-  tically exclusively of
1-dehydro-17[err]-ethinyl-            tallized from  methanol or an
acetone-ether  testosterone. By crystallization from a mixture        10
mixture, whereby 210 mg of pure 1-dehydro- of acetone and ether the pure
substance is            hydrocortisone of mp 238-241  C. are  obtained.
M.p. 228-233 C. [[err]][err]=-17[err]  75            obtained.
(chloroform).                            EXAMPLE 20.
EXAMPLE 24.              To 120 cc of a well developed culture of    To 2
litres of a well developed culture of        15  Didymella lycopersici
obtained as described  Didymella lycopersici prepared as described in
in Example 17, is added under sterile condi-  Example 17, there is added
under sterile con- 80            tions a solution of 30 mg of 3:11:
20-ttiketo-  ditions a solution of 180 mg of 6-dehydro-cor-
17[err] 21-dihydroxy-allopregnane in 2 cc of  texone-21-acetate in 10 cc of
acetone and the            methanol. The whole is shaken for ten days at
whole is then shaken for three days at 27[err] C.        20  27[err] C and
the culture worked up as described  The culture is then worked up as
described            in Example 17.  On the basis of paper-  in Example 17.
According to paper-chromato- 85            chromatographic examination in
the system  graphic examination the extraction residue            propylene
glycol-toluene, the residue of the  (190 mg) consists practically
exclusively of            ethyl acetate extracts contains, together with
free 1:6-bis-dehyd-cortexone, which is        25  unchanged starting
material, 1-dehydrocorti-  crystallized from acetone-ether mixtures.  In
sone, which is obtained in pure form  by  the infrared spectrum are the
characteristic  90             chromatography on silica gel and subsequent
bands for the [err]-3-ketones at 5.98 [err], 6.13
crystallization from a mixture of acetone and  [err] and 6.22 [err]. It
melts at 166-168[err] C.; [[err]]D=             ether.
+112[err] (acetone).  The 21-acetate prepared        30
EXAMPLE 21.                   with pyridine- acetic anhydride melts at 158
In an analogous manner to Example 20 the  -162[err] C;
[[err]][err]=+123[err] (ethanol).  UV- 95             corresponding
[err]-dienes are dbtained from  absorption spectrum [err] 223 m[err] (e=
11,600)             progesterone, [err]-allopregnene-3: 20-dione, 256
m[err] (e=9,900) and 300 m[err] (e= 12,800).             pregnane-3;
20-dione,  corticosterone,  11-        35  dehydrocorticosterone,
l7[err]-hydroxy-cortexone,             EXAMPLE 25.             testosterone
and [err]- or [err]-androstene-3: 17-    To 4 litres of a well developed
culture of 100             dione.
Didymella lycopersici obtained as described in
EXAMPLE 22.                   Example 17, is added under sterile conditions
To 2 litres of a well developed culture of a solution of 1 gram of
11-dehydro-proge-        40  Didymella lycopersici obtained as described
sterone in 20 cc of acetone. Shaking is carried             in Example 17,
there is added under sterile  out for eight days at 27[err] C. and working
up  105             conditions a solution of 500 mg of [err]-3: 11:  then
effected at described in Example 17. In 



20-trioxo-17[err]-methyl-21-acetoxy-pregnene  in  the extraction residue,
by paper-chromato-             15 cc of acetone. Shaking is carried out for
3  graphic examination, only 1: 11-bis-dehydro-        45  days at 27[err]
C. and working up then effected  progesterone can be detected. It is
obtained             as described in Example 17. The extraction  in
crystalline form from an acetone-petroleum  110             residue (585
mg), on the basis of paper- ether mixture and in the infrared spectrum
chromatographic examination, consists practi- exhibits, among others, bands
at 5.98 [err], 6.17    cally exclusively of [err]-3:11:20-trioxo-17- [err],
6.22 [err]. It melts at 166-168 C [[err]][err]=
methyl-21-hydroxy-pregnadiene.  By crystal-  112 (acetone); UV absorption
spectrum [err]            lization from an acetone-petroleum ether mix-
245 m[err] (e=17,750).            ture. it is obtained in needles which
melt at           EXAMPLE 26.            183-186  C.  with  slight
decomposition.   To 2 litres of a well developed culture of
[[err]]=+120[err] (alcohol), ultra violet absorp-  Didymella lycopersici
obtained as described in         55  tion [err] 240 m[err] (e= 14,600). The
infrared  Example 17, under sterile conditions a solu-             spectrum
shows the characteristic bands for tion of 500 mg of
17a-methyl-testosterone in 120             [err]-3-ketones at 5.98 [err];
6.13 [err] and 6.21 [err].  15 cc of acetone is added. Shaking is carried
The 21-acetate prepared with pyridine-acetic  out for three days at 27[err]
C and the culture        anhydride melts at 198-201[err] C; [[err]][err]=+
then worked up as described in Example 17. 60  135[err] (chloroform), UV
absorption spectrum  The extraction residue is dissolved in a little
[err] 240 m[err] ([err]=14,800).                  acetone. On addition of
ether, the 1-dehydro- 125
17[err]-methyl-testosterone is obtained in compact
EXAMPLE 23.                   crystals. M.p. 163-164[err]  C
[[err]][err]= [err]0[err]                To four litres of a well developed
culture  (chloroform). UV absorption spectrum [err]             of
Didymella lycopersici obtained as described  245 m[err] ([err]=15,600).
825,210                       EXAMPLE 27.                   solutions are
washed with water, dried and         2 grams of sodium nitrate, 1 gram of
pri-  evaporated under vacuum.  The extraction      mary potassium
orthophosphate, 0.5 gram of  residue contains, on the basis of paper-
magnesium sulphate heptahydrate, 0.5 gram of  chromatographic  examination,
1-dehydro-   5  potassium chloride, 50 grams of glucose and 1  9:
11[err]-oxido-17[err]-hydroxy cortexone, which is      gram of " Difco "
yeast extract are dissolved  separated by means of a preparative paper- 70
in 1 litre of tap water, brought to pH 5 by  chromatogram  (system
propylene  glycol-      addition of a sodium hydroxide solution and
toluene) from  unchanged starting material.      sterilized. The resulting
nutrient solution is  The crude product is dried under high vacuum  10
inoculated with 50 cc of a four day-old shak-  and acetylated in the usual
way at room tem-      ing culture of Didymella lycopersici and the
perature with 4 cc, of a pyridine-acetic  75      whole shaken for 48 hours
at 27[err] C  as a' anhydride-(1: 1)-mixture.      result of which the
culture becomes well    The resulting 1-dehydro-9:11[err]-oxido-17[err]-
developed. To 120 cc of this culture of Didy-  hydroxy-cortexone-21-
acetate (30 mg) is dis-  15  mella lycopersici is added under sterile con-
solved in 5 cc of dioxane and the solution      ditions a solution of 30 mg
of 9[err]-fluoro-hydro-  mixed with 1.25 cc of 2.5 N hydrofluoric acid in
80      cortisone in 2 cc of methanol. Shaking is car- chloroform and the
whole allowed to stand for 



ried out for five days at 27[err] C and then the  1 hour at room
temperature. Then water is      mycelium is filtered off with  suction  and
added and extraction carried out with chloro-  20  washed with water and
ethyl acetate and the  form-ether (1:3). After washing with water,
combined filtrates extracted with ethyl acetate. drying and evaporation of
the solvent under  85      The ethyl acetate solutions are washed with
vacuum there is obtained the 1-dehydro-9[err]-      water, dried and
evaporated under vacuum.  fluoro-hydrocortisone-21-acetate of m.p. 235
The extraction residue contains, on the basis  -237 C. After
recrystallization the pure pro- 25  of paper-chromatographic  examination,
1-  duct melts at 244-246 C.      dehydro-9[err]-fluoro-hydrocortisone,
which can    WHAT WE CLAIM IS:--      be separated from unchanged starting
material  1. A process for the manufacture of 1:4-bis-      by means of a
preparative paper-chromato-  dehydro compounds of the steroid series,
gram (propylene glycol-toluene system). From   wherein a steroid compound
saturated in the 30  acetone it forms crystals of melting point 263  1:2-
and/or 4:5-position is subjected to the      -266 C  with decomposition),
[[err]][err]=+   aerobic action of an enzyme of Didymella  95      108[err]
(ethanol). UV absorption spectrum [err]  lycopersici, Calonectria  decora,
Alternaria      240 m[err] (e= 15,800). The product obtained in
passiflorcs, Ophabbolus  heterostraphus, or      this way is dried under
vacuum and acetylated  Ophiobolus Miyabeanus, and if desired, the 35  in
the usual way at room temperature with 4  resulting product is converted
into a functional cc of a pyridine-acetic anhydride-(1: 1)-mix-  derivative
thereof.                        100      ture. The resulting 21-acetate of
1-dehydro-   2. A process for the manufacture of 1: 4-bis-
9[err]-fluoro-hydrocortisone is recrystallized from  dehydro compounds of
the steroid series,      an acetone-petroleum ether mixture and melts
wherein a steroid compound saturated in the 40  at 244-246[err] C (with
decomposition), [[err]][err]. 1:2-position is subjected to the aerobic
action      =+108[err] (dioxane), UV absorption spectrum   of an enzyme of
Calonectria decora, Alter- 105      [err] 240 m[err] ([err]=16250
naria passiflorae, Ophiobolus heterastrophus, or
Ophiobolus Miyabeanus, and if desired, the                     Example 28.
resulting product is converted into a func-       2 grams of sodium
nitrate, 1 gram of pri-  tional derivative thereof. 45 mary potassium
orthophosphate, 0.5 gram of    3. A process as claimed in Claim 1 or 2, 110
magnesium sulphate heptahydrate, 0.5 gram of wherein  the  steroid
compound  starting     potassium chloride, 50 grams of glucose and
material contains in the 3-position a free or-     1 gram of "Difco " yeast
extract are dissolved, functionally converted hydroxyl or oxo group     in
1 litre of tap water, brought to pH 5 by    4. A process as claimed in any
one of 50  addition of a sodium hydroxide'solution and  Claims 1-3, wherein
the steriod compound     sterilized. The resulting nutrient solution is
starting material is a  pregnane compound     inoculated with 50 cc of a
four day old shak-    5. A process as claimed in any one of     ing culture
of Didymella lycopersici and the  Claims 1-4, wherein cortisone is used as
whole shaken for 48 hours at 27[err] C as a result  starting material. 55
of which the culture becomes well developed.   6. A process as claimed in
any-one-of Claims 120     To 120 cc of this culture of Didymella lyco-
1-4, wherein hydrocortisone is used as start-     persici is added under
sterile conditions a  ing material.     solution  of 30 mg  of 9:
11[err]-oxido-17a-   7. A process as claimed in any one of Claims
hydroxy-cortexone-21- acetate in  2 cc of -1-4, wherein
11-epi-hydrocortisone is used as 60  methanol. Shaking is carried out for
five days  starting material.     at 27[err] C. and then the mycelium is
filtered    8. A process as claimed in any one of Claims     off with
suction and washed with water and  1-4, wherein corticosterone is used as
start-     ethyl acetate and  the combined  filtrates  ing material.
extracted with ethyl acetate. The ethyl acetate    9. A process as claimed
in any one of Claims  



8                                          825,210
EXAMPLE 27.                   solutions are washed with water, dried and
65        2 grams of sodium nitrate, 1 gram of pri-  evaporated under
vacuum.  The extraction -     mary potassium orthophosphate, 0.5 gram of
residue contains, on the basis of paper-     magnesium sulphate
heptahydrate, 0.5 gram of  chromatographic  examination,  1-dehydro-  5
potassium chloride, 50 grams of glucose and 1  9:
11[err]-oxido-17[err]-hydroxy cortexone, which is     gram of " Difco "
yeast extract are dissolved  separated by means of apreparative paper- 70
in 1 litre of tap water, brought to pH 5 by chromatogram (system propylene
glycol-     addition of a sodium hydroxide solution and toluene) from
unchanged starting material.     sterilized. The resulting nutrient
solution is The crude product is dried under high vacuum 10 inoculated with
50 cc of a four day-old shak-  and acetylated in the usual way at room tem-
ing culture of Didymella lycopersici and the  perature with 4 cc of a
pyridine-acetic  75     whole shaken for 48 hours at 27[err] C  as a
anhydride-(1:1)-mixture.     result of which the culture becomes well
The resulting 1-dehydro-9:11[err]-oxido-17[err]-     developed. To 120 cc
of this culture of Didy-  hydroxy-cortexone-21- acetate (30 mg) is dis- 15
mella lycopersic is added under sterile con-  solved in 5 cc of dioxane and
the solution     ditions a solution of 30 mg of 9[err]-fluoro-hydro- mixed
with 1.25 cc of 2.5 N hydrofluoric acid in  80     cortisone in 2 cc of
methanol. Shaking is car- chloroform and the whole allowed to stand for
ried out for five days at 27[err] C. and then the  1 hour at room
temperature. Then water is     mycelium  is filtered off with  suction  and
added and extraction carried out with chloro- 20  washed with water and
ethyl acetate and the  form-ether (1:3). After washing with water,
combined filtrates extracted with ethyl acetate. drying and evaporation of
the solvent under 85     The ethyl acetate solutions are washed with
vacuum there is obtained the 1-dehydro-9[err]-     water, dried and
evaporated under vacuum.  fluoro-hydrocortisone-21-acetate of m.p. 235
The extraction residue contains, on the basis  -237 C. After
recrystallization the pure pro- 25  of paper-chromatographic  examination,
1-  duct melts at 244--246[err] C.     dehydro-9z-fluoro-hydrocortisone,
which can    WHAT WE CLAIM IS: -     be separated from unchanged starting
material   1. A process for the manufacture of 1: 4-bis-     by means of a
preparative paper-chromato-  dehydro compounds of the steroid series,
gram (propylene glycol-toluene system). From  wherein a steroid compound
saturated in the 30  acetone it forms crystals of melting point 263  1: 2-
and/or 4: 5-position is subjected to the     -266 C  with decomposition),
[[err]][err]  =+   aerobic action of an enzyme of Didymella  95
108[err] (ethanol). UV absorption spectrum [err]  lycopersici, Calonectria
decora, Alternria     240 m[err] (e= 15,800). The product obtained in
passilore, Ophiobolus  heterostrophus, or     this way is dried under
vacuum and acetylated  Ophiobolus Miyabeanus, and if desired, the 35  in
the usual way at room temperature with 4  resulting product is converted
into a functional     cc of a pyridine-acetic anhydride-(1: 1)-mix-
derivative thereof.                  100     ture. The resulting 21-acetate
of 1-dehydro-    2. A process for the manufacture of 1: 4-bis-
9[err]-fluoro-hydrocortisone is recrystallized from  dehydro compounds of
the steroid series,     an acetone-petroleum ether mixture and melts
wherein a steroid compound saturated in the 



40  at 244-246 C (with decomposition), [[err][err] 1: 2-position is
subjected to the aerobic action     = + 108[err] (dioxane), UV absorption
spectrum   of an enzyme of Calonectria decors Alter- 105     [err] 240
m[err] ([err]=16,250-                    naria passiflorce, Ophiobolus
heterostrophus, or
Ophiobolus Miyabeanus, and if desired, the                     EXAMPLE 28.
resulting product is converted into a func-       2 grams of sodium
nitrate, 1 gram of pri-  tional derivative thereof. 45  mary potassium
orthophosphate, 0.5 gram of    3. A process as claimed in Claim 1 or 2, 110
magnesium sulphate heptahydrate, 0.5 gram of wherein  the  steroid
compound  starting     potassium chloride, 50 grams of glucose and
material contains in the 3-position a free or     1 gram of " Difco" yeast
extract are dissolved  functionally converted hydroxyl or oxo group.     in
1 litre of tap water, brought to pH 5 by    4. A process as claimed in any
one of 50  addition of a sodium hydroxide solution and  Claims 1-3, wherein
the steroid compound 115     sterilized. The resulting nutrient solution is
starting material is a pregnane compound.     inoculated with 50 cc of a
four day old shak-   5. A process as claimed in any one of     ing culture
of Didymella lycopersici and the  Claims 1-4, wherein cortisone is used as
whole shaken for 48 hours at 27[err] C as a result  starting material. 55
of which the culture becomes well developed.    6. A process as claimed in
any one of Claims 120     To 120 cc of this culture of Didymella lyco-
1-4, wherein hydrocortisone is used as start-     persia is added under
sterile conditions a  ing material.     solution  of 30 mg of 9:
11[err]-oxido-17[err]-   7. A process as claimed in any one of Claims
hydroxy-cortexone-21- acetate in 2  cc of 1-4, wherein
11-epi-hydrocortisone is used as 60  methanol. Shaking is carried out for
five days  starting material.                  125     at 27[err] C. and
then the mycelium is filtered    8. A process as claimed in any one of
Claims     off with suction and washed with water and  1-4, wherein
corticosterone is used as start-     ethyl acetate and the combined
filtrates  ing material.     extracted with ethyl acetate. The ethyl
acetate   9. A process as claimed in any one of Claims               1-4,
wherein  11-desoxy-corticosterone  is   26. A process for the manufacture
of[err]    used as starting material.          unsaturated compounds of the
steroid series      10. A process as claimed in any one of  conducted
substantially as described in any      Claims 1---4, wherein
[err]-3[err]-hydroxy-20-oxo-   one of Examples 8-11 herein-  5  pregnene is
used as starting material.    27. A process for the manufacture of [err]
11. A process as caimed in any one of unsaturated compounds of the steroid
series 70      Claims 1-4, wherein aldosterone is used as conducted
substantially as described in any      starting material,
one of Examples 12-15 herein.        12. A process as claimed in any one of
28. A process for the manufacture of [err]  10 Claims 1-4 wherein
18-hydroxy-cortico- unsaturated compounds of the steroid series
sterone is used as starting material,    conducted  substantially  as
described  in  75        13. A process as claimed in any one of Example 16
herein 



Claims 1-4, wherein 18-hydroxy-cortexone is   29. A process for the
manufacture of [err]      used as starting material,
unsaturated compounds of the steroid series  15  14. A process as claimed
in any one of conducted substantially as described in any      Claims 1-4
wherein  18-oxo-cortexone  is one of Examples 17-21 herein.         80
used as starting material.                    30. A process for the
manufacture Of [err]         15. A process as claimed in any one of
unsaturated compounds of the steroid series      Claims l--4,  wherein
progesterone is used as conducted substantially as described in any  20
starting  material.                         one of Examples 22-26 herein.
16. A process as claimed in Claim 1, wherein   31. A process for the
manufacture of [err]       there is used as starting material a compound
unsaturated compounds of the steroid series       which corresponds to the
compound men- conducted substantially as described in either       tioned
in any one of Claims 5-9 and 11-15  of Examples 27 and 28 herein.   25 but
which contains the double bond in 1: 2-   32.1:4-bis-dehydro-pregnadiene
compounds       position instead of in 4:5-position.             having in
18-position a free or functionally  90         17. A process as claimed in
any one of converted hydroxyl or oxo group    Claims 1-3, wherein an
allopregnane-3 :20-    33. 1-dehydro-aldosterone and its functional
dione is used as starting material.      derivatives.   30    18. A process
as claimed in any one of   34. [err] - 3:20 - dioxo - 18:21-dihydroxy-
Claims 1-4 and 17, wherein pregnane- or  pregnadiene and its functional
derivatives.  95       allopregnane-3:ll: 20-trione-17[err]:21-diol  is
35. [err]-3:l8:20-trioxo-11[err]:17[err]: 21-tri-       used as starting
material.                  hydroxy-pregnadiene  and its functional deri-
19. A process as claimed in any one of    vatives.   35  Claims 1-4 and 17
wherein pregnane- or    36. 1:4 - bis- dehydro-9[err]-halogen- pregna-
alopregnane-3,:20-dione-11[err]-l7[err]: 21-triol  is diene compounds.
100        used as starting material.                    37. [err]-3::
18:20-trioxo-9[err]-fluoro-11[err]:21-          20. A process as caimed in
any one of dihydroxy-pregnadiene, and  its functional        Claims 1-3,
wherein there is used as starting  denivatives.    40  material an
androstane compound saturated in   38.
[err]-3:18:20-triox0-9[err]-flioro-11[err]:        1:2- and/or in
4:5-position and having in the  17[err]: 21-trihydroxy-pregnadiene, and its
func- 105        17-position a free hydroxyl, oxo or carboxyl tional
derivatives.        group.                                  39. [err]-3:
11: 20-trioxo-9[err]-fluoro-l7[err]: 21-          21. A process as claimed
in Claim 1 or 2, dihydroxy-pregnadiene, and its functional deri-    45
wherein a functional derivative of the com-  vatives.    pound mentioned in
any one of Claims 5-20    40. 1-dehydro-9[err]- fluoro-hydrocortisone and
110  is used as starting material.              its functional derivatives.
22 A process as claimed in Claim 1 or 2,   41.1:6-bis-dehydro-cortexone and
its func-  wherein there is used as starting material a 9[err]- tional
derivatives.           fluoro-or-chloro derivative of the compound    42.
1: 11-bis-dehydro-progesterone and its       mentioned in any one of Claims
5-8,11-12, functional derivatives.     18 or 19.
43. 17a - methyl - 3 :20 - dioxo-1 :4-bis-           23. A  process as
claimed in Claim  1 or 2,     dihydro-pregnanes.     wherein 9:
11[err]-oxide-17[err]-hydroxy-cortiscone       44.
1-dehydro-11-oxo-17[err]-methyl-cortexone     55 acetate is used as
starting material,  and its functional derivatives 24. A process as claimed
in Claim  23,   45. 1-dehydro-17[err]-methyl-testosterone and    wherein
the resulting 1-dehydro-9:11[err]-oxido- its functional derivatives.
17[err]-hydroxy-cortexone acetate is split up by     46.
1-dehydro-17[err]-ethinyl-testosterone and        means of a hydrohalic
acid to form the corre- its functional derivatives.     sponding
9:11-halogen hydrin.            25. A process for the manufacture of [err]
ABEL & IMRAY, 



unsaturated compounds of the steroid series      Agents for the Applicants,
conducted  substantially as described in any  Quality House, Quality Court,
one of Examples 1-7 herein.                       Chancery Lane, London,
W.C.2.         Leamington Spa: Printed for Her Majesty's Stationery Office,
by the Courier Press-1959                Published at The Patent Office,
25, Southampton Buildings London, W.C.2 from which
copies may be obtained.                                            PATENTS
ACT, 1949   SPECIFICATION NO. 825,210         In accordance with the
Decision of the Superintending Examiner, acting for the
Comptroller-General, dated the 29th day of July, 1963, this Specification
has been  amended under Section 14 in the following manner:-  Page 2. line
85, after "present invention" insert "or obtainable by the process
thereof"       Page 2, lines 88 and 89, Page 9, line 89, for. "pregnadiene"
read "pregnane"         Page 9, delete lines "99 and 100"      Page 9,
line  101, for. "37" read "36"         Page 9, line 104, for. "38" read
"37"         Page 9, delete lines "107 to 111"  Page 9, for. Claims "41 to
46" read "38 to 43" respectively.     Reference has been directed, in
pursuance of Section 9, sub-section (1) of the Patents Act, 1949, to Patent
Nos. 843,211 826,364  Attention is also directed to the following printer's
error:-  Page 9, line 117, for. "dihydron" read "dehydro"    


