
835,557                                     3               bromo -
ll[err],16[err],17[err],21 - tetrol - 3,20 - dione  acetic acid, the
reaction mixture was evapor-     65              16[err],21 - diacetate and
3.2 g. of anhydrous              ated to dryness under reduced pressure.
Water              potassium acetate in 1 1. of absolute alcohol
was added to the residue and the crude pro-              was refluxed for
18.5 hours. The reaction mix-              duct was filtered and washed
with water to         5  ture was evaporated to dryness and the residue
afford 85 mg., melting point 238-244[err], with              dissolved in
ethyl acetate and water.  The            previous softening and browning.
Two crys-        70              aqueous phase was extracted with ethyl
acetate              tallizations from  acetone - petroleum  ether
and the combined extracts were washed with            gave 60 mg. of the
pure [err] - pregnene - 9[err]-              saturated sodium  bicarbonate
solution  and                 fluoro - 11[err],16[err],17[err],21 - tetrol
- 3,20 - dione,         10  saline. The dried extract was evaporated and
melting point 257-260[err], with decomposition              the residue was
dissolved in 35 ml. of pyridine,            and previous softening and
browning; [err]       75              treated with 10 ml. of acetic
anhydride and                 and previous softening and browning; [err]
allowed to stand at room temperature over-            238.5 m[err]
([err]6,300); [[err]] D[err] + 91[err] (pyridine).              night.
Methanol and benzene were added and                               EXAMPLE
3.         15  the solution was evaporated to dryness. Crys-             To
a solution of 100 mg. of [err] - pregnene-              tallization of the
residue from methanol gave               16a,17[err],21 - triol - 3,20 -
dione - 9[err],11[err]-              6.5 g. of crude [err] - pregnene -
16[err],17[err],21-      oxide 16[err],21-diacetate in 2 ml. of chloroform
80              triol - 3,20 - dione - 9[err],11[err] - oxide 16[err],21
(alcohol free) was added 10 ml. of chloroform              diacetate,
melting point 171.5-191.5 with            saturated with hydrogen chloride.
After allow-         20  previous softening, suitable for use in further
ing to stand at 0 for 4.5 hours, the solution              transformations.
was evaporated to dryness. The resultant solid,                 A solution
of 360 mg. of the oxide diacetate,             after treating with
activated charcoal, was     85              [err] - pregnene -
16[err],17[err],21 - triol - 3,20-       crystallized from acetone -
petroleum ether to              dione - 9[err],11[err] - oxide 16[err],21 -
diacetate in    give 99 mg. of the chlorohydrin, melting point         25
25 ml. of chloroform (alcohol free) was treated         211.5-213.5[err].
Three crystallizations from              with approximately 1 ml. of
anhydrous hydro-                acetone - petroleum ether gave 80 mg. of
pure              gen fluoride and allowed to stand at about
[err] - pregnene - 9[err] - chloro - 11[err],16[err],17[err],21-  90 



- 10[err] for 2 hours. The reaction mixture was             tetrol - 3,20 -
dione 16[err],21 - diacetate, melting              then poured into ice
water, neutralized with                point 214.5-215.5[err] (dependent
upon the rate         30  saturated sodium bicarbonate solution and ex-
of heating  and  when  inserted  in  the              tracted several times
with chloroform. The              washed and dried extract was evaporated
to            bath); [err]   240.5m[err]([err]15,800); [[err]D[err] +
dryness and the residue was dissolved in 5 ml.              76[err]
(chloroform).                            95              of pyridine,
treated with 2.5 ml. of acetic an-                          EXAMPLE 4.
35  hydride and allowed to stand at room term-                A solution of
144 mg. of the chlorohydrin,              perature overnight.  Methanol and
benzene                   [err] - pregnene - 9[err] - chloro -
11[err],16[err],17[err],21-              were added, and the solution was
evaporated                 tetrol - 3,20 - dione 16[err],21 - diacetate in
10              to dryness. The residue was crystallized from
ml. of dry methanol was treated with 5 ml. of   100              acetone -
petroleum ether to give 146 mg. of                methanol containing 14
mg. of sodium. Dry         40  crude  fluorohydrin. Recrystallization  from
nitrogen was bubbled through both solutions              acetone -
petroleum ether gave 123 mg., melt-               for 5 minutes before the
addition of the              ing point 231.5-235.5[err] (Kofler hot stage).
A            sodium methoxide. The reaction was allowed              62 mg.
portion of the latter was recrystallized             to  proceed  at room
temperature for 10        105              from acetone - petroleum ether
to give 59 mg.               minutes, and then neutralized with 0.05 ml.
45  of [err] - pregnene - 9[err] - fluoro - 11[err],16[err],17[err],21-  of
glacial acetic acid. By concentrating the              tetrol - 3,20 -
dione 16[err],21 - diacetate, melt-         reaction mixture to about 10
ml., 46 mg. of              ing point 230.5-234.5[err] (Kofler hot stage),
crystalline material which did not melt at              231.5-237.5
(capillary). The long colorless                300[err] was obtained. The
addition of water to  110              needles as obtained were solvated.
The ana-                 the mother liquor afforded a small amount of
50  lytical sample when dried for 16 hours over             solid. Since
the recovery was poor, both solid              refluxing xylene melted at
237-239 with              and mother liquor were combined and after
previous softening (capillary), and there was a             adding
saturated saline solution to the mixture,              10%  loss in weight;
[err] 237.5-238.5                extraction was attempted with ethyl
acetate,     115                                          ether, benzene,
chloroform  and  methylene              m[err] ([err]17,600); [[err]][err]
+70[err] (chloroform).   chloride. All of the solvents tried proved un-
55                 EXAMPLE 2.                               suitable. The
organic extracts were separated Dry nitrogen was bubbled for 15 minutes
and the aqueous phase was filtered to afford              through a
solution of 150 mg. of [err]-pregnene-            50 mg. of solid which was
added to the com-     120      9[err] - fluoro - 11[err],16[err],17[err],21
- tetrol - 3,20-  bined extracts. After evaporation, the residue    dione 1
21 - diacetate and through 10 ml. of                was dissolved in a
large amount of boiling         60   methanol containing 14 mg. of sodium.
The              acetone (a small amount of material which 



sodium methoxide solution was then introduced               was also
insoluble in water was removed by              to the steroid solution and
allowed to remain at            filtration). Concentration of the acetone
gave  125              room temperature for 10 minutes under nitro-
37 mg. of [err] - pregnene - 9[err] - chloro - 11[err],              gen.
After the addition of 0.05 ml. of glacial              16[err],17[err],21 -
tetrol - 3,20 - dione; material             4
835,557     darkens but does not melt at 360[err], positive
hydrocortisone diester having said formula I  20     Beilstein and Blue
Tetrazolium tests. Crystal-       is produced, and if desired saponifying
this di-     lization from methanol gave 24 mg. of pro-           ester to
obtain the free hydrocortisone.     duct, begins to darken at 190[err] but
does not        2. A method according to claim 1, in which 5  melt at
400[err] (due to the unusually high melt-    the temperature  of the
reaction  with  the     ing point, further recrystallization was not at-
hydrogen halide is from - 10[err] C. to 15 C.   25     tempted;[err]
240-240.5 m[err] ([err] l5,900).         3. A method according to claim 1
or 2, in                max.                                which the
reaction with the hydrogen halide       WHAT WE CLAIM  IS:-
is carried out in a halogenated hydrocarbon       1. A method of preparing
9[err] - halo - 16[err]-  solvent. 10  hydroxy - hydrocortisones and
diesters thereof         4. A method according to any of claims 1  30
have the general formula                      to 3, in which the required
diester of [err]-
pregnene - 16[err],17[err],21 - triol - 3,20 - dione-                [err]
9[err],11[err] - oxide is prepared by reacting a [err]-
pregnene - 9[err] - bromo - 11[err],16[err],17[err],21-
tetrol - 3,20 - dione 16[err],21 - diester with an  35
anhydrous alkali metal acetate.                 5. A method of preparing
9[err] - halo - 16[err]-                               hydroxy -
hydrocortisones and diesters thereof, substantially as hereinbefore
described.           6. 9[err] - halo - 16[err] - hydroxy - hydrocorti-  40



sones and diesters thereof having the formula
I herein, whenever prepared by the method
according to any of the preceding claims.
7. 9[err] - halo - 16[err] - hydroxy - hydrocorti-
sones and diesters thereof having the formula  45     in which R and R[err]
are either both hydrogen       I herein.     atoms or both alkanoyl
radicals having 1 to 6 15  carbon atoms and Hal is a halogen atom,
which comprises reacting the required diester                      STEVENS,
LANGNER, PARRY  &     of [err]  - pregnene - 16[err],17[err],21 - triol -
3,20-              ROLLINSON,     dione - 9[err],11[err] - oxide having the
formula II                Chartered Patent Agents,     herein with a
hydrogen halide, whereby a                            Agents for the
Applicants.             Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press-1960.            Published by The
Patent Office, 25, Southampton Buildings, London, W.C.2, from which
copies may be obtained.                 4
835,557          darkens but does not melt at 360[err], positive
hydrocortisone diester having said formula I          20         Beilstein
and Blue Tetrazolium tests. Crystal-       is produced, and if desired
saponifying this di-         lization from methanol gave 24 mg. of pro-
ester to obtain the free hydrocortisone.         duct, begins to darken at
190[err] but does not        2. A method according to claim 1, in which
5  melt at 400[err] (due to the unusually high melt-    the temperature  of
the reaction with the         ing point, further recrystallization was not
at-     hydrogen halide is from - 10[err] C. to 15 C.        25
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according to claim 1 or 2, in                    which the reaction with
the hydrogen halide 



WHAT WE CLAIM  IS -                         is carried out in a halogenated
hydrocarbon           1. A method of preparing 9[err] - halo - 16[err]-
solvent.     10  hydroxy - hydrocortisones and diesters thereof         4.
A method according to any of claims 1            30         have the
general formula                      to 3, in which the required diester of
[err]-                                                        pregnene -
16[err],17[err],21 - triol - 3,20 - dione-
9[err],11[err] - oxide is prepared by reacting a [err]- [err]
pregnene - 9[err]q - bromo - 11[err],16[err],17[err],21-
tetrol - 3,20 - dione 16[err],21 - diester with an    35
anhydrous alkali metal acetate.
5. A method of preparing 9[err] - halo - 16[err]-
hydroxy - hydrocortisones and diesters thereof,     substantially as
hereinbefore described.               6. 9[err] - halo - 16[err] - hydroxy
- hydrocorti-  40
sones and diesters thereof having the formula
I herein, whenever prepared by the method
according to any of the preceding claims.
7. 9[err] - halo - 16[err] - hydroxy - hydrocorti-         in which R and
R[err] are either both hydrogen       sones and diesters thereof having the
formula         45         atoms or both alkanoyl radicals having 1 to 6
I herein.     15  carbon atoms and Hal is a halogen atom,         which
comprises reacting the required diester              STEVENS, LANGNER,
PARRY &         of [err] - pregnene - 16[err],17[err],21 - triol - 3,20-
ROLLINSON,         dione - 9[err],11[err] - oxide having the formula II
Chartered Patent Agents,         herein with a hydrogen halide, whereby a
Agents for the Applicants.                Leamington Spa: Printed for Her
Majesty's Stationery Office, by the Courier Press.-1960.
Published by The Patent Office, 25, Southampton Buildings, London, W.C.2,
from which                                             copies may be
obtained.    


