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Rt Ii@mafs@l'é@m, oot oGl 5,
596 (1951), are several times as active as 160~
hydroxy-hydrocortisone. In the thymus in~
volution test described by R. 1. Dorfman,
Physiological Review, 34, 158 (1954), the
present compounds show activity comparable
to 92 - fluoro ~ hydrocortisone acetate with-
out the undesirable electrolyte activity (sodium
retention). At higher dosage levels the present
compounds act as sodium excretors which are
useful in the treatment of edemas. The new
compounds [in the cotton ball test described
by Meier et al., Experientia 6 469 (1950)] also
.| show anti-inflammatory action which is at
%}’ least equal to that of cortisone acetate.

The 9a - halo - 16« - hydroxy - hydrocortx—
sones and ester thereof of the present inven-
45 tion have the following general formula:
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in which R and R? are both alkanoyl radicals
having 1 to 6 carbon atoms with a hydrogen
halide, whereby a hydrocortisone diester hav-~
ing said formula I is produced, and if desired
saponifying this diester to obtain the free
hydrocortisone.

These hydrocortisones of the present inven-
tion are relatively high melting crystalline
solids. They are soluble in the common
organic solvents and relatively insoluble in
water.
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- 10[err] for 2 hours. The reaction m xture was tetrol - 3,20 -
dione 16[err],21 - diacetate, nelting then poured into ice
water, neutralized with _ . .__point 214 5-215. 5[ err] (dependent
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The followmg examples describe in detail
the preparation of 9« - halo - 16« - hydroxy-
hydrocortisones and esters thereof according
to the invention.

ExamprE 1.

A solution of 0.70 g. of A**“¥1%_ pregna-
triene - 21 - ol - 3,20 - dione 21 - acetate and
0.50 g. of osmium tetroxide in 10 ml of ben-
zene and 0.5 ml. of pyridine was allowed to
stand at room temperature for 18 hours. The

hydrin, melting point 130—~133.5° dec., with
previous browning. Three crystalhzatxons from
acetone - petroleum ether gave 0.31 g. of A%
pregnene - 9« - bromo - 1183,16¢,17¢,21-
tetrol ~ 3,20 - dione 164,21 - diacetate, melt-
ing point 125—126° dec. with previous

browning, A% A 43 my,  (e14,100);

fa]p* +76° (chloroform).
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meltings point 232143 ‘éi‘é’céff‘tﬂpgﬁ Yo claim1

and previous softening and browning; A

238.3NHA T 10B00Y 1] 3 -+ 918: (pyridine).
EXAMPLE A e

Whi"Ch 78 he

t hod of preparing

of 190 mepefdY riP and
f&‘f %ﬁfi%fdillzngf; ate%%gzg ﬁiih%?ﬁ%

(alcohol free) whaoadded 10nmbi dhlorofdb® r equi r ed

saturated thh hydrogen chloride. After allow-
5 hours, the solution

ted t r?h he resultant solid,

130 with Rfivaled charcoal, was
fyeullided Ir&[near:qtc]nf. 2 Detroleum ether to

orolggrm, melting point
gxree
héd g

was

acetone - petroleu et

A* - pregnene - 9a - chloro - myoteay,21-

85

90

r—sl@‘hé:s 2dyvdrs.dT. lesz‘cmfst mlh@reeiw tgrebsi,2ntdicat 16e, Zas diperei médigor e
then poured into 1cecr~)watg{ta éﬂl 0 pom ﬁé-r-lz 5.5 (
saturated sodium bicarbonate solution an ex- d wheén mse

tracted several times with chloroform. The
washed and dried extract was evaporated to
dryness and the residue was dissolved in 5 mi.
of pyridine, treated with 2.5 ml. of acetic an-~
hydride and allowed to stand at room tem-
peratute overnight. Methanol and benzene
were added, and the solution was evaporated
to dryness. The residue was crystallxzed from
acetone - petroleum ether to give 146 mg. of
crude fluorohydrin. Recrystallization from
acetone - petroleum ether gave 123 mg., melt-
ing point 231.5—235.5° (Kofler hot stage). A
62 mg. portion of the latter was recrystallized
from acetone - petroleum ether to give 59 mg.
of A* - pregnene ~ 9z - fluoro - 1153,162,17+,21-
tetrol - 3,20 - dione 162,21 - diacetate, melt-
ing point 230.5—234. 5° (Kofler hot stage),
231.5—237.5° (capillary). The long colorless
needles as obtained were solvated. The ana-
lytical sample when dried for 16 hours over
refluxing xylene melted at 237—239° with
previous softening (capillary), and there was a

109% loss in weight; A abs ale. 33752385

my (e17,600); [u]n2‘+70° (chloroform)
ExamPLE 2.

Dry nitrogen was bubbled for 15 minutes
through a solution of 150 mg. of A*-pregnene-
94 - fluoro - 113,162,172,21 - tetrol ~ 3,20-
dione 14{21 - diacetate and through 10 ml of
methanél containing 14 mg. of sodium. The
sodium methoxide solution was then introduced
to the steroid solution and allowed to remain at
room temperature for 10 minutes under nitro-
gen. After the addition of 0.05 ml. of glacial

bath); A g’:x alC. 240.5 mp (615,800); [u]-,,zv

76° (chioroform).
ExaMPLE 4.

A solation of 144 mg. of the chiorohydrin,
A* - pregnene - 9z - chloro ~ 118,162,172,21-
tetrol - 3,20 - dione 164,21 - diacetate in 10
ml, of dry methanol was treated with 5 ml. of
methanol containing 14 mg. of sodium. Dry
nitrogen was bubbled through both solutions
for 5 minutes before the addition of the
sodium methoxide. The reaction was allowed
to proceed at room temperature for 10
minutes, and then neutralized with 0.05 ml.
of glacial acetic acid. By concentrating the
reaction mixture to about 10 ml., 46 mg. of
crystalline material which did not melt at
300° was obtained. The addition of water to
the mother liquor afforded a small amount of
solid. Since the recovery was poor, both solid
and mother liquor were combined and after
adding saturated saline solution to the mixture,
extraction was attempted with ethyl acetate,
ether, benzene, chloroform and methylene
chloride. All of the solvents tried proved un-
suitable. The organic extracts were separated
and the aqueous phase was filtered to afford
50 mg. of solid which was added to the com-
bined extracts. After evaporation, the residue
was dissolved in a large amount of boiling
acetone (a small amount of material which
was also insoluble in water was removed by
filtration). Concentration of the acetone gave
37 mg. of A* - pregnene - 9a - chloro - 1183,
162,172,21 - tetrol ~ 3,20 - dione; material
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sones and diesters thereof having the fornula
| herein, whenever prepared by the nethod
according to any of the-preceding clalins.

7. 9[err] - halo - 16[err] - hydroxy - hydrocorti - :
sones and diesters thereof having the formula 45 in which Rand R err]
are either both hydrogen | herein. - atons or both al kanoyl
radicals having 1 to 6 15 carbon atons and Hal is a hal ogen atom
whi ch conprisgs reacting the required gisgsser STE\/ENS
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hydr ocorti son S I | Stein
and Bl ue Tetrazg)rﬁ hftes . Crystal - Eore o thl)% qﬁ%ﬁl die St aﬁhd’.ed
saponifying this di- CH,0R |ization froﬁﬁ,m-hamtalxs rea‘?nngm‘A ‘pr o-
ester to obtain the frek hydrocortisone. Preguene - Eﬁdc f° k at
190[err] but does not 0 2. A nethod éﬁ%}g‘ﬁ o s 1 lism Wr‘lt 2%

S nelt at 400[err] qu' to the unusually Hy m&ﬁh(ﬁpmpnh @a Qﬂpenaiure of
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¥ .: e 2, in I herein, whabksiet lpte‘pdiel by &g trheftiod W t h
t he hydrogen hef gs

according to any of the preceding claims.
in which R and R are either both hydrogen

7. 9« - halo - 16« - hydroxy - hydrocorti-
sones and diesters thereof having the formula 45
atoms or both alkanoyl radicals having 1 10 6
15 carbon atoms and Hal is a halogen atom,

1 herein.
which comprises reacting the required diester STEVENS, LANGNER, PARRY &

of A' - pregnene - 164,172,21 - triol - 3,20- ROLLINSON,
dione ~ 98,118 - oxide having the formula II Chartered Patent Agents, :
herein with a hydrogen halide, whereby a Agents for the Applicants.
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VWHAT WVE CLAIM | S - ' Is carried out in a hal ogenated
hydr ocar bon 1. A nethod of preparing 9[err] -.halo - 16[err]-

sol vent . 10 hydroxy - hydrocortisones and diesters thereof 4,
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