
824,351                                          5        with 7 ml   of
sterile saline solution . The re-  with 7 ml. of sterile saline solution
and the        sulting suspension was  added to 100 ml. of  resulting
suspension was used  to inoculate 100  65        Trypticase soy broth
medium without  glycerol  ml. of sterile medium as described in  Example
in a 500 ml. Erlenmeyer flask. The mixture  1 in a 500 ml. Erlenmeyer
flask.  The mixture    5  was incubated with shaking at 37[err]C. for 8
was incubated  with shaking for  7[err] hours at        hours. One ml. of
this inoculum was  used to  37[err]C. One ml. portions of this culture were
inoculate each of 15 Erienmeyer flasks, each  used  to inoculate 10 ml.
lots of the sterile  70        flask  containing 100 ml. of sterile medium
as  medium in 100 ml  tubes. The tubes were in-        described in Example
1. The flasks were in-  cubated at 32[err]C. for 40 hours, at which time
10  cubated with shaking at 32[err]C. for 40  hours.  2 mg of [err]-
pregnene-11[err],16[err],17[err],21-tetrol -        Twenty mg. of
[err]-pregnene-11[err],16[err],l7[err],21-  3,20-dione 16,21-diacetate,
dissolved in 0.2 ml.        tetrol-3,20-dione dissolved in 2 ml. of ethanol
of ethanol, was added to each tube. The tubes  75        was added to each
flask. The flasks were then  were  then incubated  for 24 hours. The con-
incubated with shaking at 32[err]C. for 8[err] hours.  tents of one tube
(10 ml.) were extracted four    15  The contents of the flasks were pooled,
giving  times with 40 ml, each time of methylene        a mash of pH  7.3.
The pooled beer after  chloride. The extracts were pooled and con-
harvest was extracted in the usual  manner,  centrated to a dry residue
under reduced pres-  80        giving 352 mg. of crude crystals.
Crystalliza-  sure. The residue was taken up in 2 ml. of        tion from
acetone-petroleum  ether gave 145  pyridine, and 0.5 ml. of acetic
anhydride was    20 mg., melting point 216-218[err]C.  Recrystal-  added.
This mixture was heated on a steam        lization from   acetone-petroleum
ether raised  cone for 10-15 minutes and then concentrated        the
melting point to 229-231[err]C. The infra-  to a dry residue  under vacuum.
The residue  85        red spectrum  was identical to  that of an  was
dissolved in 2 ml. of acetone, and an        authentic sample of
[err]-pregnadiene-l1[err],16[err], appropriate volume of the resulting
solution    25  17[err],21-tetrol-3,20-dione.                  was
chromatographed.   The chromatogram
showed that the substrate had been converted
EXAMPLE 6                     into
[err]-pregnadiene-11[err],16[err],17[err],21-tetrol-3,- 90
Preparation of [err]-Pregnadiene-      20-dione.
11[err],16[err],17[err],21-tetrol-3,20-dione          A potato dextrose
agar test tube slant of                     EXAMPLE  8    30  Nocardia
globerula (ATCC 9356)  was washed        Preparation of [err] -Pregnadiene-
with 5 ml. of sterile saline solution, and  1 ml.
11[err],16[err],17[err],21-tetrol-3,20-dione        lots of the resulting
vegetative cell suspension    A fermentation experiment such as described
95        was used to inoculate  [err]  ml. lots  of sterile  in Example 5
was carried out using Nocardia        medium as described in example 1,
adjusted  sp. (ATCC  12483) instead  of Nocardia    35  to pH  7, each  lot
in a 100 ml. shaker tube.  corallina. The product when tested on a paper
The tubes were shaken on a reciprocating  strip  chromatogram  gave [err]
-pregnadiene-        shaker at 32[err]C. for 40 hours, at which time
11[err], 16[err],17[err]. 21-tetrol-3,20-dione  which  was 100 -   2 mgm.
of substrate,  [err]- pregnene- 11[err],16[err] 17[err]  identical with the
product of Example 5.        21-tetrol-3,20-dione, dissolved in 0.2  ml. of
40  70% aqueous ethanol, was added to each tube.                EXAMPLE 9
The tubes were harvested  6, 24 and 72 addi-       Preparation of
[err]-Pregnadiene- tional hours of incubation  after addition of sub-
11[err],16[err],17[err],21-tetrol-3,20-dione        strate.
A potato dextrose agar test tube slant of 105          The fermented mashes
were each extracted  Nocardia polychromogenes (ATCC 3409) was   45  four
times with 40 ml. each time of methylene  washed with 5 ml  of sterile
saline solution,        chloride.  The extracts of each mash were  and I
ml. lots of the resulting vegetative cell 



pooled and concentrated to a dry residue under  suspension was used to
inoculate 10 ml. lots        reduced pressure. Each residue was taken up
of sterile medium  as described  in Example  110        in 2 ml. of
pyridine, and 0.5 ml . of acetic  1, adjusted to pH  7, each  lot  in a 100
ml,    50  anhydride was added. These mixtures were  shaker tube. The tubes
were shaken on a re-        heated on a steam cone for 10-15 minutes
ciprocating shaker at 32[err]C. for 40 hours, at        and then
concentrated to dry residues under  which time 2 mgm. of substrate,
[err]-pregnene-        vacuum. Each residue was dissolved in 2 ml. of
11[err],16[err],17[err],21-tetrol-3,20-dione, dissolved in  115
acetone, and  appropriate volumes of the re-  0.2 ml. of 70% aqueous
ethanol , was added to    55  sulting solutions were chromatographed. The
each tube. The tubes were harvested 6, 24 and        chromatograms showed
that the substrate had   72 additional hours of incubation after addi-
been converted into [err]-pregnadiene-11[err],16[err]   tion of substrate.
17[err],21-tetrol-3,20-dione.                    The fermented mashes were
each extracted  120
four times with 40  ml. each time of methylene
EXAMPLE 7                     chloride.  The extracts of each mash were
60         Preparation of [err]-Pregnadiene-        pooled and concentrated
to a dry residue under
11[err]l6[err],17[err],21-tetrol-3,20-dione    reduced pressure. Each
residue was taken up           A yeast extract agar slant of the culture
in 2 ml. of pyridine, and 0.5 ml. of acetic  125        Nocardia corallina
(ATCC 999) was washed  anhydride was added. These mixtures were     612i)
6                                       824,351               heated  on a
steam cone for 10-15 minutes and  ethanol was  added to each flask. The
flasks            then  concentrated  to  dry  residues under  were
incubated for 53  hours. The contents of          vacuum. Each  residue
was dissolved  in  the flasks were pooled and an equal volume       2 ml.
of acetone, and appropriate volumes  of acetone was added. The solution was
filtered  65           5  of the resulting solutions were chromato-
through diatomaceous earth and the acetone graphed. The chromatograms
showed that the  was evaporated under reduced pressure. The substrate had
been converted into [err]-preg-  aqueous phase was saturated with salt and
ex-              nadiene-11[err],16[err],17[err],21-tetrol-3,20-dione.
tracted five times with 500 ml. portions of n-
butanol. The butanol extract was evaporated  70 .
EXAMPLE 10                   under reduced pressure to dryness. The residue
10    Preparation of [err]-Pregnadiene-9[err]-fluoro-    was slurried  with
approximately 1 litre of
11[err],16[err],17[err],21-tetrol-3,20-dione.    boiling acetone to remove
the organic residue A yeast extract agar slant of Nocardia  from  the
inorganic salts and  then filtered         corallina (ATCC 999) was washed
with 7 ml.  through diatomaceous earth. The acetone was               of
sterile saline solution, and the resulting sus-  evaporated and the residue
was dissolved in          15  pension was used to inoculate 100 ml. of
pyridine and acetylated with acetic anhydride               sterile medium
as described in Example 1 in  (room temperature overnight). Methanol was
a 500 ml. Erlenmeyer flask. The mixture was  added and the solution was
evaporated under               incubated with shaking at 37[err]C. for
7[err] hours.  reduced pressure to dryness (weight 1.17 g) One ml. portions
of this culture were then  Partition chromatography (solvent system  by 



20  used to inoculate 10 ml. lots of the sterile  volume: 3 parts ethyl
acetate, 2 parts pet-               medium as described in Example 1 in 100
ml.  roleum ether (90-100[err] C.), 3 parts methanol,
fermentation tubes. The inoculated  tubes were  2 parts water) afforded
0.50 g. of the crude               incubated for 40 hours at 32[err]C. At
this time  desired  product, [err]-pregnadiene-9[err]-fluoro-  85  2 mg. of
[err]-pregnene-9[err]-fluoro-11[err],17[err]
1l[err],16[err]17[err],21-tetrol 16,21-diacetate. Crystal-          25
21-tetrol-3,20-dione dissolved in 0.2 ml  of  lization of the residue from
acetone-petroleum               ethanol  was added  to each tueb The tubes
ether gave 341 mg., melting point 153[err]-               were incubated
for 72 hours. After this the  233[err]C. with previous softening.   The
wide               contents of one tube were extracted four times  melting
point range is presumably a result of  90               with 40 ml. each
time of methylene chloride.  solvation.          30  The extracts were
pooled and concentrated to                EXAMPLE 12               a dry
residue under vacuum. The residue was   Preparation of
[err]-Pregnadiene-9[err]-fluoro-               taken up in 2 ml. of
pyridine,  and 0.5 ml  of    11[err],16[err],17[err],21-tetrol-8,20-dione.
acetic anhydride was added. This mixture was   A yeast extract agar test
tube slant of Nocar-  95               heated on a steam cone for 10-15
minutes  dia sp. (ATCC 12483) was washed with 7 ml.          35  and then
concentrated to a dry residue under  of sterile saline solution, and the
resulting vege-               vacuum. The residue was dissolved in 2 ml. of
tative cell suspension was used to inoculate 100               acetone, and
an appropriate volume of the  ml. of sterile Trypticase soy broth
(described               resulting solution was chromatographed. The
hereinbefore) in a 500 ml. Erlenmeyer flask. 100  chromatography gave
substantial amounts of  The flask was incubated for seven  hours at
[err] - pregnadiene - 9[err] - fluoro - 11[err],16[err] 17[err]   37[err]C.
This inoculum  was then used to inocu-               21-tetrol-3,20-dione
16,21-diacetate.  Thus it  late sterile Trypticase soy broth medium  in
was shown that [err]  -pregnadiene-9[err]-fluoro-  100 ml. shaker tubes.
One ml. of inoculum was 11[err],16[err],17[err],21-tetrol-3,20-dione has
formed  in   used to inoculate each 10 ml  of a medium con- 105 sizeable
quantities during the fermentation.  taining 2% molasses, 1% beef extract
and 1%                                                            glucose
in each 100 ml. shaker tube. The tubes          45                 EXAMPLE
11                    were incubated at 32[err]C. for forty hours . At
Preparation of [err]-Pregnadiene-9[err],fluoro-    this time 2 mg. of
[err]-pregnene-9[err]-fluoro-11[err]
11[err],16[err],17[err],21-tetrol-3,20 -dione
16[err],l7[err],21-tetrol-3,20-dione dissolved in 0.2  110
16,21-diacetate.              ml. of ethanol was added to each tube. The
Seven ml. of sterile saline solution was used  incubation was then
continued for an additional         50  to wash a yeast extract agar test
tube slant of  24  hours.               Nocardia corallina (ATCC 999) and
the re-    The 10 ml. of mash from one of the above               sulting
suspension was used to inoculate 100  tubes was extracted four times  with
40 ml.  115               ml. of sterile medium as described  in Example
each time of methylene chloride. The extracts               1 in a 500 ml.
Erlenmeyer flask. The mixture  were pooled  and evaporated to dryness under
55  was incubated for 8 hours at 37[err]C., and 1 ml.  vacuum. The residue
was taken up  in 2 ml.               lots of this growth were used to
inoculate 100  of acetone, and an appropriate sample was               ml.
lots of sterile medium in thirty-two 500  analyzed  by  the  paper  strip
techniques 120               ml. flasks. These flasks were incubated at
32[err]C.  described hereinbefore. The paper strip chro-               for
40 hours, after which time 25 mg. of [err]-  matogram indicated the
presence of [err]-preg-   60
pregnene-9[err]-fluoro-11[err],16[err],17[err],21-tetrol-3,20    nadiene -
9[err] - fluoro - 11[err]16[err],l7[err],21  tetrol-   dione
16,21-diacetate dissolved in  2.5 ml. of  3,20-dione.
824,351                                       7  



EXAMPLE 13                   for 10-15 minutes  and then concentrated to
65            Preparation of [err] -Pregnadiene-11[err],16[err],17[err]
dry residues under vacuum.  Each residue was
21-tetrol-3,20-dione.            dissolved in 2 ml. of acetone,  and
appropriate              A potato dextrose agar test tube slant of  volumes
of the resulting solutions were chro-        5  Nocardia asteroides (ATCC
3308) was washed  matographed. The chromatograms showed that with 5 ml, of
sterile saline solution, and  lml.  the substrate had been converted into
[err]  - 70            lots of the resulting vegetative cell suspension
pregnadiene-11[err],16[err], 17[err],21-tetrol-3,20-dione.            were
used to inoculate 10 ml. lots of sterile     medium as described in,
Example 1, adjusted                 EXAMPLE 15        10  to pH 7, each lot
in a 100 ml. shaker tube  Preparation of [err]
-Pregnadiene-11[err],16[err],17[err]            The tubes were shaken on a
reciprocating                21-tetrol-3,20-dione.            shaker at
32[err]C. for 40 hours, at which time 2    A potato dextrose agar test tube
slant of 75 mgm. of substrate, [err]-pregnene-11[err],l6[err], 17[err]
Nocardia sylvodifera (ATCC 4919) was washed
21-tetrol-3,20-dione, dissolved in 0.2 ml. of  with 5 ml. of sterile saline
solution, and 1 ml.        15  70% aqueous ethanol, was added to each tube.
lots of the resulting vegetative cell suspension            The tubes were
harvested 6, 24 and 72 addi-  were used to inoculate 10 ml. lots of sterile
tional   hours of incubation after addition of  medium as described in
Example 1 adjusted to  80 substrate.                                  pH 7,
each lot in a 100 ml. shaker tube. The              The fermented mashes
were each extracted  tubes were shaken on a reciprocating shaker       20
four times with 40 ml. each time of methylene  at 32[err]C. for 40 hours,
at which time 2 mgm.            chloride. The extracts of each mash were
of substrate [err]-pregnene-11[err],16[err],17[err],21-tetrol
pooled and concentrated to a dry residue under  3,20-dione, dissolved in
0.2 ml  of 70%   85 reduced pressure. Each residue was taken up  aqueous
ethanol, was added to each tube. The      in 2 ml. of pyridine, and 0.5 ml
of acetic  tubes were harvested 6, 24 and 72 additional   25  anhydride was
added. These mixtures were  hours of incubation after addition of sub-
heated on a steam cone for 10-15 minutes  strate. The fermented mashes were
each ex- and then concentrated to dry residues under  tracted four times
with 40 ml. each time  of 90            vacuum. Each residue was dissolved
in 2 ml.  methylene chloride. The extracts of each mash            of
acetone, and appropriate volumes of the re-  were pooled and concentrated
to a dry residue       30  sulting solutions were chromatographed. The
under reduced pressure. Each residue wastaken            chromatograms
showed that the substrate had  up in 2 ml. of pyridine, and 0.5 ml. of
acetic been converted into [err] -pregnadiene-11[err] ,16[err]  anhydride
was added. These mixtures were  9            17[err],21-tetrol-3,20-dione.
heated on a steam cone for 10-15 minutes,
and  then  concentrated to dry residues under
EXAMPLE 14                   vacuum. Each residue was dissolved in 2 ml. 35
Preparation of [err]-Pregnadiene-11[err],16[err],17[err] of acetone, and
appropriate volumes of the      21-tetrol-3,20-dione.            resulting
solutions were chromatographed. The  100              A potato dextrose
agar test tube slant of  chromatograms showed that the substrate had'
Nocardia cuniculi (ATCC 6864) was washed  been converted into
[err]-pregnadiene-11[err],16[err]            with  7 ml. of sterile saline
solution and 1 ml of  17[err],21-tetrol-3,20-dione.       40  the resulting
vegetative cell  suspension was used            to inoculate 10 ml. of
sterile medium as des-               EXAMPLE 16            cribed in
Example 1, adjusted to pH 7 prior to  Preparation of [err] -
Pregnadiene-11[err],16[err],17[err],  105            autoclaving (pH after
autoclaving was 6.75) in          21-tetrol-3,20-dione.            a 100
ml. shaker tube. The tube was shaken on    A yeast extract agar slant of
Nocardia coral-     45  a reciprocating shaker for 16 hours at 32[err]C.
lina (ATCC 999)  was washed with sterile One ml. lots of the resulting
growth were used  saline. The resulting vegetative cell suspension
to inoculate five 10 ml. lots of sterile medium   was molulated into 500
ml. Erlenmeyer flask  110 as described in Example 1 in 100 ml. shaker
containing 100 ml. of sterile Medium  #  13.           tubes. These tubes
were incubated on the re-  This flask was placed on a reciprocating shaker
50  ciprocating shaker for 16 hours at 32[err]C., at  at 37[err]C. for
7[err] hours. One ml. of the resulting           which time 2 mgm. of
substrate, [err]-pregnene-  growth was inoculated into each of five 100 



11[err],16[err],17[err],21-tetrol-3,20-dione, in 0.2 ml. of  ml. shaker
tubes containing 10 ml. of sterile 115           70% aqueous ethanol was
added to each tube.  medium as described in Example 1. The tubes   The
tubes were harvested after subsequent  were  incubated on a reciprocating
shaker at       55  periods of  incubation of [err], 2, 7, 24 and 72
32[err]C. for 40 hours, at which time 2 mg. of           hours.
[err] - pregnene - 11[err],16[err],17[err],21 - tetrol  - 3,20-
The fermented mashes were each extracted  dione-16,21-diacetate dissolved
in 0.2 ml  of  120           four times with 40 ml. each time of methylene
ethanol was added  to each tube. The tubes           chloride. The extracts
of each mash were  were harvested 2, 7[er], 24, 48, and 72  hours pooled
and concentrated to a dry residue under   subsequently. Paper strip assays
on  the ex- reduced  pressure. Each residue was taken up  tracted
fermentation beers showed that a sub-           in  2 ml. of pyridine, and
0.5  ml. of  stantial quantity of starting material had been  125
acetic  anhydride   was   added.  These  transformed to
[err]-pregnadiene-11[err]16[err],17[err]           mixtures were heated  on
a  steam  cone  2 1-tetrol-3,20-dione.                            824,351
once with saturated saline and evaporated to EXAMPLE 17
dryness under reduced pressure   pressure. This gave 509       Preparation
of [err]-Pregnadiene-11[err],16[err],17[err],   mg. of oily residue, which
was dissolved in                              21-tetrol-3,20-dione.
1.5 ml. of the stationary phase from  the                    A Trypticase
soy agar test tube slant was  system by volume, 3 parts ethyl acetate: 2
5  washed with 5 ml. of sterile water, and the  parts petroleum ether
(90-100[err]C.): 3 parts       resulting cell suspension of Corynebacterium
methanol: 2 parts water, and mixed with 3 g.                  simplex was
used to inoculate 100 ml. of  of diatomaceous earth. This impregnated
sterile Trypticase soy broth medium in a 500  diatomaceous earth was then
packed on  top of         ml Erlenmeyer flask. This mixture  was in-  a 1.5
x 35 cm/glass  column containing 25 g. 35              10  cubated with
shaking at 37[err]C. for  8 hours.  of diatomaceous earth impregnated with
12.5                  Twenty-five 500 ml. Erlenmeyer flasks, each  ml. of
the stationary phase from the above                  containing 100 ml. of
sterile Trypticase soy  system. The desired compound was then eluted
broth medium without glycerol, were each in-  with the mobile phase from
the above system,                  oculated with 1 ml. of the 8 hour old
inoculum.  giving 207 mg. of crude solid.   This was  40
These flasks were incubated at 32[err]C. for 40  crystallized  from
acetone-petroleum ether (60                  hours. At this time, 40 mg. of
[err]-pregnene-  -70[err]C.) to give 56 mg., melting point 195[err]
11[err],16[err],17[err],21-tetrol-3,20-dione dissolved in  -200[err]C.
(Kofler block).  Recrystallization                  4 ml. of ethanol was
added to each flask, and  from the same solvent pair raised the melting
the fermentation was continued for 8 hours at  point to 202[err]-205[err]C.
(block); melting point, 45              20  32[err]C. The contents of all
25 flasks were pooled  229-231 C.  (capillary  method).  Ultra-
giving a mash of pH 8.1.                                     EtOH
The pooled beer after  harvest was extracted  violet spectrum: [err] Max.
241 m[err] ([err]14,500)                  once with 3 litres of merhylene
chloride and                    KBr                  three times with
2-liter portions of methylene  Infrared spectrum: [err]Max 3412, 1718,
1667.                  chloride. The combined extract  was washed  1622,
1612 (shoulder), 1098,  1072 cm.[err]                             Anal.
Calc'd for C[err]H[err]O  (376.44): C, 67.00; H, .7.50            Found: C,
66.80; H, 7.62. 



The physical and chemical properties of the  tions containing the desired
compound were  65                  compound were those for
[err]-pregnadiene-  combined and evaporated to dryness to give
11[err],16[err],17[err],21-tetrol-3,20-dione.          601 mg. of
crystalline residue. Cystalization
from acetone-petroleum ether gave 278 mg.,           55
EXAMPLE 18                   melting point 229-231[err]C. Recrystallization
Preparation of [err]-Pregnadiene-11[err],16[err],17[err]    from the same
solvent pair raised the melting
21-tetrol-3,20-dione.                     The pooled beer from  a
fermentation as  point to  231-2320[err].  [err]  +  77C
described in  Example 17 (above) after  harvest              60  was
extracted with seven 2-litre portions of  (methanol). Ultraviolet spectrum:
[err]  241        methylene chloride, and the combined ex-  -242 m[err]
([err] 14,800).  Infrared spectrum:                  tracts evaporated to
dryness under reduced                  pressure. This gave 1.585 g. of a
crude semi-  [err] 3436, 1715, 1664, 1621, 1603, 1129, 75        solid,
which was chromatographed. The frac-  1063 cm[err].
Anal. Calc'd for C[err]H[err]O[err] (376.44): C, 67.00; H, 7.50.
Found: C, 66.82; H, 7.27.                  The product was identical with a
sample of  to   161[err]-163[err]C..  Infrared   spectrum:         [err] -
pregnadiene - 11[err], 16[err],17[err],21 - tetrol-       3,20-dione
obtained, as in  Example 17.    [err] 3458,  1758,  1668,  1632,  1612
(shoulder), 1234, 1060 cm[err]  Ultraviolet
[err]-Pregnadiene-11[err],16[err]17[err],21-tetrol-3,20-   spectrum: [err]
242 m[err] (e 14,200).                              dione 16,21-diacetate
A mixture of 100 mg. [err]-pregnadiene-11[er],           EXAMPLE 20
100              85  16[err],17[err],21-tetrol-3,20-dione in   10 ml. of
Preparation of [err]-Pregnadiene-9[err]-fluoro-                   pyridine
containing 2ml. of acetic anhydride    11[err],16[err],17[err],21-tetrol
16,21-diacetate                   was allowed to stand overnight at room
tem-   A test tube agar slant of the culture was       perature  after
which the solvent was evapora-  washed with 5 ml. of sterile saline
solution, and         ted  to dryness under reduced pressure. The  the
resulting spore suspension of Coryne- 105               90  solid residue
was crystallized   from  ethyl  bacterium simplex was added to 100 ml. of
acetate-petroleum ether (90[err]-100[err]C.), giving  sterile Trypticase
soy broth medium in a 500                   105 mg. (86%) of
[err]-pregnadiene-11[err],16[err]  ml. Erlenmeyer flask. The mixture was
incuba-                   17[err],21-tetrol-3,20-dione 16,21-diacetate,
melt-  ted at 32[err]C. for  8 hours. One ml of this                   ing
point 147-150[err]C. Recrystallization from   culture was used to inoculate
each of 10 flasks, 110               95  the same solvent pair raised the
melting point  each flask containing  100  ml  of sterile
824,351                                       9         Trypticase soy
broth medium. The 10 flasks  needles of
[err]-pregnadiene-9a-fluoro-11[err],16[err]        were incubated with
shaking  at 32[err]C. for 16  17[err],21-tetrol-3,20-dione 16,21-diacetate;
melt-        hours. Twenty mg. of [err]-pregnene-9[err]-fluoro-  ing point
(Kofler block) ca  150[err]-240[err]C. with  40
11[err],16[err],17[err],21-tetrol-3,20-dione  16,21-diace-  apparent loss
of solvent at 150[err]C. Recrystal-    5  tate dissolved in 2 ml. of
ethanol was added to  lization from acetone-petroleum ether did  not each
flask, and the flasks  were pooled. The  alter the melting point.
Ultraviolet spectruum: 



pooled solution was extracted several  times    abs. alc        with a
large volume of methylene chloride,        [err] max. 239 m[err]([err]
15,200); spectrum in        washed with saturated saline, and evaporated
261, 308, 387 m[err] 45    10  under reduced pressure. The residue was dis-
sulfuric acid:max.        solved  in  methanol A treated  with  acti-  The
bis-2,4-dinitrophenylhydrozone of the     vated charcoal, filtered through
diatomaceous  above compound was prepared and its ultra-        earth, and
re-evaporated  to  afford  277  violet  absorption  spectrum   determined:
mg of oil and acetylated overnight.  Paper                .    15  strip
chromatography  showed   approxi-   [err]max. 258,300 (inflection), 312
(infl.) and        mately equal amounts of substrate and a  400 m[err].
50        more  polar  product ([err]-pregnadiene-9[err]-
EXAMPLE 21        fluoro-11[err],16[err],17[err],21-tetrol-3,20-dione
16,21-     [err]-Pregnadiene-9[err]-fluoro-        diacetate) together with
very small amounts      l1[err],16[err],17[err],21-tetrol-3,20-dione.    20
of two less polar products. Partition chromato-    A solution of 100 mg. of
[err]-pregnadiene-        graphy of 0.25 g. of the residue (diatomaceous
9[err]-fluoro-ll[err]16[err],17[err],21-tetrol-3,20-dione 16,  55
earth column; system: 2 parts ethyl  acetate,  21-diacetate was dissolved
in  10  ml . of        3 parts petroleum  ether (90[err]-100[err]C.), 3
methanol and cooled to 0[err]C. After flushing        parts methanol, and 2
parts water) separated  with nitrogen, a solution, of 35 mg. of potas-
25  the less polar products and the substrate. The  sium  hydroxide in 2
ml. of methanol was        desired most polar product remained  on the
added to the steroid solution. After standing  60        column and was
eluted with  500 ml. of  at room temperature for 1 hour, the solution
methanol.  The residue (90 mg.) from the  was neutralized and the  glacial
acetic acid        evaporated methanol was repartitioned  on  evaporated
under nitrogen atmosphere to leave    30  diatomaceous earth (system: 3
parts ethyl  a white solid. Water was added, and  after acetate, 2 parts
petroleum ether (90[err]-100[err]C)  cooling the product was filtered and
washed  65        3 parts methanol, and 2 parts water), and the  with water
to afford 52 mg. of [err]-preg-        cut containing the desired product
(determined  nadiene - 9[err] - fluoro - 11[err],16[err],17a,21 - tetrol-
by  ultraviolet absorption  spectrum)  was  3,20-dione, melting point
246-249[err]C. Three    35  evaporated under reduced pressure to afford
crystallizations from acetone-petroleum ether        18 mg. of solid.
Crystallization from  acetone-  gave 29 mg. of the  tetrol, melting point
260[err]  70        petroleum ether gave 13 mg. of colorless  -262.5[err]C.
Anal. Calc'd for C[err]H[err]O[err]F: C, 63.94; H, 6.90;  F, 4.82.
Found: C, 64.19;H,7.17; F, 4.90.          Patent Specification No. 789,363
describes  in which X is a hydrogen or halogen atom, Y    75  and claims a
process for the nuclear (1,2)de-  is a methylene, hydroxymethylene, or
carbonyl        hydrogenation of a 3-keto-[err]-steroid compound  group, Z
is a hydroxymethylene group, or an  90        having from  18 to 21 atoms
in the carbon  alkanoyloxymethylene group  in which the        skeleton,
which process comprises contacting  alkanoyl portion contains up to 6
carbon atoms,        the steroid with the dehydrogenating activity  R[err]
is a hydrogen  atom or a hydroxyl group    80  of an organism of the  genus
Nocardia, but it  and R is a hydrogen atom or an alkanoyl, group
does not disclose the novel  products herein  containing up  to 6 carbon
atoms.        95        claimed  or their production by the use of the
2. New steroids of the [err]-pregnadiene series        microorganism
Corynebacterium simplex.     having the general  formula          WHAT WE
CLAIM IS: -    85    1. New steroids of the [err]-pregnadiene
[err]        series having the general formula
[err]                             (II)  



in whichY is CHOH, Z is CHOR[err] R and R[err]
being hydrogen  or an alkanoyl radical contain-  100
ing up to 6 carbon atoms.         824,351
9         Trypticase soy broth medium. The 10 flasks  needles of
[err]-pregnadiene-9[err]-fluoro-11[err],16[err]        were incubated with
shaking at 32C. for 16  l7[err],21,tetrol-3,20-dione 16,21-diacetate; melt-
hours. Twenty mg. of [err]-pregnene-9[err]-fluoro-  ing point (Kofler
block) ca  150[err]-240[err]C. with  40        11[err],16[err],
17[err],21-tetrol-3,20-dione 16,21-diace-  apparent loss of solvent at
150[err]C. Recrystal-     5  tate dissolved in 2 ml. of ethanol was added
to  lization from acetone-petroleum ether did not each flask, and the
flasks were pooled. The  alter the melting point. Ultraviolet spectrum:
pooled solution was extracted  several times        with a large volume of
methylene chloride,    [err]239 m[err] ([err] 15,200); spectrum in
washed with saturated saline, and evaporated  sulfuric acid:  [err][err]
261, 308, 387 m[err]    10  under reduced pressure. The residue was dis-
solved  in  methanol   treated  with  acti-  The
bis-2,4-dinitrophenylhydrozone of the        vated charcoal, filtered
through diatomaceous  above compound was  prepared and its ultra-
earth, and  re-evaporated  to  afford  277  violet  absorption  spectrum
determined:        mg. of oil and acetylated overnight.  Paper    15  strip
chromatography  showed  approxi-  [err] [err] 258, 300 (inflection), 312 (
infl.) and        mately equal amounts of substrate and a  400 m[err].
50        more  polar  product ([err]- pregnadiene-9[err]-
EXAMPLE 21        fluoro-11[err],16[err],17[err],21-tetrol-3,20-dione
16,21-   [err]-Pregnadiene-9[err]-fluoro-        diacetate) together with
very small amounts     11[err],l6[err],17[err],21-tetrol-3,20-dione.    20
of two less polar product. Partition chromato-    A solution of 100 mg. of
[err]-pregnadiene-        graphy of 0.25 g. of the residue (diatomaceous
9[err]-fluoro-11[err],16[err],17[err],21-tetrol-3,20-dione 16,  55
earth column; system: 2 parts ethyl acetate,  21-diacetate was dissolved in
10  ml. of        3 parts petroleum  ether (90[err]-100[err]C.), 3
methanol and cooled to 0C. After flushing        parts methanol, and 2
parts water) separated  with nitrogen, a solution of 35 mg. of potas-    25
the less polar products and the substrate. The  sium  hydroxide in 2 ml. of
methanol was        desired most polar product remained on the  added to
the steroid solution. After standing  60        column and was eluted with
500 ml. of  at room temperature for 1 hour, the solution        methanol.
The residue (90 mg.) from the  was neutralized and the glacial  acetic acid
evaporated methanol was repartitioned on  evaporated under nitrogen
atmosphere to leave    30  diatomaceous earth (system : 3 parts ethyl  a
white solid. Water was added, and after    acetate, 2 parts petroleum
ether (90[err]-100[err]C.)  cooling the product was filtered and washed  65
3 parts methanol, and 2 parts water), and the  with water to afford 52 mg.
of [err]-preg-        cut containing the desired product (determined
nadiene - 9[err] - fluoro - 11[err],16[err],l7[err],2l - tetrol -        by
ultraviolet absorption  spectrum)  was  3,20-dione, melting point
246[err]-249[err]C. Three    35  evaporated under reduced pressure to
afford  crystallizations from acetone-petroleum ether         18 mg. of
solid. Crystallization from acetone-  gave 29 mg. of the tetrol, melting
point 260[err]  70         petroleum ether  gave 13 mg. of colorless
-262.5[err]C.                          Anal. Calc'd for
C[err]H[err]O[err]F: C, 63.94; H, 6.90; F, 4.82.               4 



Found: C, 64.19;H,  7.17; F, 4.90.           Patent Specification No.
789,363 describes  in which X is a hydrogen or  halogen atom, Y    75 and
claims a process for the nuclear (1,2)de-  is a methylene,
hydroxymethylene, or carbonyl        hydrogenation of a
3-keto-[err]-steroid compound  group, Z is a hydroxymethylene group, or an
90        having from  18 to 21 atoms in the carbon  alkanoyloxymethylene
group in which  the        skeleton , which process comprises contacting
alkanoyl portion  contains up to 6 carbon atoms,        the steroid with
the dehydrogenating activity  R[err] is a hydrogen atom or a  hydroxyl
group    80  of an organism of  the  genus  Nocardia, but it  and R is a
hydrogen atom or an alkanoyl group        does not disclose the novel,
products herein  containing up to 6 carbon atoms.        95        claimed
or their production by the use of the    2. New steroids of the
[err]-pregnadiene series        microorganism Corynebacterium simplex.
having the general formula          WHAT WE CLAIM IS : -    85    1. New
steroids of the [err]-pregnadiene                          [err]
series 'having the geneni formula                            in which Y is
CHOH, Z is CHOR[err]R and R[err]
being hydrogen, or an aklkanoyl radical contain- 100
ing up to  6 carbon atoms,                       10
824,351 3.  [err]-Pregnadiene-9[err]-fluoro-11[err],16[err],17[err]
Nocardia, or to the fermentative enzymatic  20
21-tetrol-3,20-dione.                        action of the microorganism
Corynebacterium 4.  [err]
-Pregnadiene-9[err]-fluoro-11[err],16[err],17[err]   simplex.
21-tetrol-3,20-dione 16,21-diacetate.           6. A process  according  to
claim 5, in which           5     5. A process for producing new steroids
of  an aqueous nutrient medium containing said' the [err]-pregnadiene
series having the general  [err]-pregnene is inoculated  with the micro-
25               formula                                      organism and
fermentation is effected  under
submerged aerobic conditions.
7. A process according to claim 5 or 6, in
[err]              which said medium contains assimilable carbon,
nitrogen and mineral salts.                  30
[err]                   8. A process according to any of claims 5
to 7, in which said fungus of the Nocardia
genus is selected from the group comprising
corallina, asteroides, keratolyticus, transvalensis,
erythropolis, convoluta, gardneri, leishmanii  35
opaca, blackwelii, caviae, cuniculi, globerula,               in which X is
a hydrogen or halogen atom, Y  polychromogenes, farcinica, and sylvodifera.
10  is a methylene, hydroxymethylene, or carbonyl    9.  A process of
producing steroids   of the 



group, Z is a hydroxymethylene group, or an  [err] -pregnadiene series in
accordance with               alkanoyloxymethylene group in which  the
claim 5 substantially as hereinbefore described. 40               alkanoyl
portion contains up to 6 carbon atoms,    10. Steroids of the
[err]-pregnadiene series               R[err] is a hydrogen atom or a
hydroxyl group,  whenever produced by the process according          15
and R is a hydrogen, atom or an  alkanoyl  to any of claims 5 to 9.
group containing up to 6 carbon atoms, said     STEVENS, LANGNER, PARRY &
process comprising subjecting the correspond-              ROLLINSON,
ing [err]-pregnene to the fermentative enzymatic       Chartered  Patent
Agents,               action of fungi microorganisms of the genus
Agents for the Applicants.                      Leamington Spa: Printed for
Her Majestys' Stationery Office, by the Courier Press.-1959.
Published by The Patent Office, 25, Southampton Buildings, London, W.C.2,
from which                                                 copies may be
obtained.                                  SECIFICATION NO. 824,351  Page
1, line 63, for " I" read "Y"  Page 2, line 9, for "conicula" read,
"cuniculi"  Page 2, line 13, after "sinblem" insert semi-colon  Page 2,
line 37, after "results. " start new paragraph  Page 2, Transpose line 46
to read between lines 48 and  49  Page 2, line 109 and Page 3, line 124 and
Page 4, line 120 and Page 5, lines 24 and  57 and Page 7, lines 32  and 102
and           after "16[err]" Page 8, line 92  and Page 9, line  38
insert "-"  Page 2, line 109, for "162a" read  " l6a "  Page 2, line 111,
after "trione" insert "comma"  Page 2, line 13O, for "silicons" read
"silicones" Page 3, lines 70 and  72, and  Page 4 , line 29 and Page 5,
line 38 and Page 6, lines 24 and 40 and Page 7, lines 2, 13, 35 , 73, 105
and 126 and              after "17[err], " insert"-" Page 8, lines 2 and 56
and  Page 10, lines 1 and 3  Page  3, line 73, after "tetrol" delete  "-"
Page 4, line 75, after "minutes" insert comma  Page 5, line 42, for "tion"
read. "tional"  



Page 6, line 10, for [err] read  [err]  Page 6., lines 11, 47 and 94, for
"12-tetrol-8 " read "21-tetrol-[err] Page 6, lines 46 and  93 and Page 7,
lines 2, 32, 35, 73 and   105 and  for [err] Page 8, lines 2, 56 and 101
and   Page 10, line 6                        read [err]  Page 6, line [err]
after " dione" delete  full stop  Page 6, line 60, after  "3,20", delete
"-"  Page 6 , line 93, for "9[err]" read "9[err]"  Page 6, line 109 and
Page 8, line 84, after "112," insert "-"  Page 6, line 123, after "21"
insert "-"  Page 7, line 39, after "solution" insert comma  Page 7, line
84, after "substrate" insert comma  Page 7, line 90, for "times" read
"time"  Page 8, line 20, after "pooled" insert comma  Page 8, line 35,
after "cm" insert full stop  Page 8, line 60, for "litre" read "liter"
Page 8, line 64, for "fac-"  read  "frac-"  Page 8, line  88 after
"perature" insert comma  Page 8, line 88, for "solvent" rear "solution"
Page 8, line 97, for "v " read  "v"  Page 8, line 105, for "sport" read
"spore"  Page 9, line 8, for " flesk" read  "flask"  Page 9, line 11, after
"methanol" insert comma  Page 9, line 31, after "100[err]C.) " insert comma
Page 9, line 55  after "16," insert "-"  Page 9, line 73, after "64 19"
insert semi-colon  Page 9, line 99, after "CHO" "  insert comma    


