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18 Via Filippo Turati, Milan, Italy, do hereby of pyridine.

declare the invention, for which we pray that The reaction of bromine with a 3-keto-A’-

5 a patent may be granted to us, and the method steroid, results in the production of a 2-bromo-
by which it is to be performed, to be particu- or 6-bromo-steroid and it would therefore be 45
larly described in and by the following state- expected that the reaction of chlorine would
ment: — follow an analogous course. That the process

The present invention relates to steroid com- provided in accordance with the present in-

10 pounds and has as an object the provision of vention leads to the formation of the 4-chloro-
an improved process for the production of 4- steroid in substantial amount, is in conse- 50
chloro - 3 - keto - A* - steroids. quence surprising.

In the Specification of our co-pending Ap- The chlorine employed in the process may

plications Nos. 10030/57, 40915/59 and be provided in elemental form, for example

- 15 41225/59 (Serial Nos. 864,608, 838,773 and it may be introduced into the reaction mixture
] 864,613) we have claimed certain 4 - chloro- in solution in carbon tetrachloride or other 55

a 3 - keto - A? - steroids and the preparation organic solvent which is inert thereto. Alterna-
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keto - steroids by reaction wtth hydrogen feature of the invention, be provided by a sub-

the 20 chloride ina subsequent stage to giveld-chloro stance which releases chlorine under the con-
compounds. ditions of the reaction; for example, using 60

Patent Specification No. 792,727—British  acetic acid as the organic solvent the chlorine

Drug Houses describes and claims a two-stage may be provided in the form of tert-butyl-

method for the preparation of 4 - chloro - 3- hypochlorite.
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ing the corresponding 3 - oxo - A* - steroid considerable pharmacological interest, espe-
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with a base to remove hydrogen chloride there- steroids of the general formula:
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In accordance with the present invention g! I
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preparation of a 4 - chloro - 3 - keto - A*- 0
35 steroid which comprises reacting, preferably at B

a temperature of from —15° C. to +60° C,
a 3 - keto - A* - steroid with chlorine in solu-
tion in an organic solvent which is inert to
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2g testosterone acetate, dissolved in 20 cc an-
hydrous carbon tetrachloride and 10 cc an-
hydrous pyridine, are placed into a 4-necked
flask provided with stirrer, thermometer, sep-
arating funnel and a calcium chloride tube.
14 cc of a 1.7 - molar solution of chlorine in
carbon tetrachloride are then added while
keeping the temperature at about —5° C.
There is, initially, a slight evolution of heat
accompanied by the precipitation of a white
solid. After the addition has been completed,
stirring is continued for 15 minutes and the
mixture is then left to stand without further
cooling, so that the temperature of the reaction
mixture slowly reaches room temperature. 5
hours after the starting of the reaction 200 cc
chloroform are added, the solution is treated
with a sodium bisulphite solution, with diluted
hydrochloric acid, withjdiluted sodium bicarb-
onate solution, with water, and finally dried
by distilling off the solvent.

A residue of 2.2 g is obtained which, re-
crystallized from 150 cc ethanol, gives 1.5 g
4 - chloro - testosterone acetate, melting point

_ 228 t0 230° C,; («)p="+ 120° (in chloroform);
Amax 255mu; €= 13,200.
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EXAMPLE 2.

To 2 g testosterone acetate in 20 cc chloro-
form and 20 cc pyridine, heated to 50° C,
4.6 cc of a 1.7-molar solution of chlorine in
chloroform are added. The temperature is
raised to from 65 to 70° C. and the forma-
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tperature with 16 cc pyridine and 4 cc acetic ,
anhydride for 20 hours. To this solutipn
placed in a 3-necked flask provided M%f gases
stirrer and a reflux condenser] A6 ¢hfvfo- 70
AQm and 17 cc of a 1.7-molar solution of
Zhlorine in carbon tetrachloride are added. A
ﬁr(_mg evolution of heat and the formation of
a dark precipitate are noted. After 4 hours at
Goom temperature the reaction mixture is di-
luted with carbon tetrachloride treated with
sodium bisulphite solution, with dilute acids,
dilute alkalies and water until the solution is
neutralised; it is then dehydrated and the
carbon tetrachloride evaporated.

A residue of 4.4 g is obtained which, by
recrystallisation from 100 cm® ethanol gives
24 g 4 - chlorotestosterone acetate, with melt-
ing point of 227 to 230° C.
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ExaMPLE 4. 85
4-chloro-testosterone acetate.

3.3 g testosterone acetate are dissolved in 40
cc acetic acid and heated for 1 hour on water
bath with 1.08 g tert-butylhypochlorite. The
solution is concentrated in wacwo, the residue
is recovered with alcohol and the crystals
formed are filtered and recrystallised from
ethanol.

0.9 g 4-chlorotestosterone acetate; m.p. 226°
to 229° C., are obtained.

EXAMPLE 5.
4-chlorotestosterone SB-cyclopentylpropionate.
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The procedure is as described in Example 1,
but using 2 g testosterone cyclopentylpropion-
ate as starting material.

1.2 g 4 - chlorotestosterone  cyclopentyl-
propionate, m.p. 108° to 110° C., are ob-
tained.
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To 2 g progesterone, dissolved in 20 cc
chloroform and 8 cc pyridine, 5 cc of a 1.7-
molar solution of chlorine in carbon tetra-
chloride are added at 0° C. 5 hours later
the reaction mixture is diluted with chloro-
form treated with sodium bisulphite solution,
with dilute acids, dilute alkalies and water
and reduced to dryness. The residue is re-
crystallised from ethanol and gives 0.9 g 4-
chloroprogesterone, m.p. 216° to 219° C,
Amax. 257 mu; e=12,950.
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4-chloro-desoxicortiscosterone acetate.
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R represents =(H)OR!t, =0, =(CH,)OH,
=(C,H;)O0H, =(H)COCH,, =H)OCOCH,,

=(H)COCH,0O COCH, or

= (OH)COCH,OCOCH,

R! represents :=(H)H, =(H)OH or =0

R represents —H or —CH,
and

3. A process according to either of Claims
1 or 2 in which the organic solvent is carbon
tetrachloride. ,

4. A process according to any one of
Claims 1 to 3, in which the reaction is carried
out in the presence of pyridine.

5. A process according to any one of the
preceding Claims in which the chlorine for the
reaction is provided by a substance which
releases chlorine under the conditions of the
reaction.

6. A process according to Claim % in which.
the organic solvent is acetic acid and the
chlorine is provided in the form of ferz-butyl-
hypochlorite from which it is released during
the reaction.

7. A process according to any one of the
preceding Claims in which reaction is effected
at a temperature of from —15° C. to +60°
C.
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25 chlorine is provided in the
formof tert-butyl-
hypochlLarite fromwhich it is released during

——

the reaction. - 7. A process according to any one of the 75
precedi ng d ai ns M'U\hhl ch reaction is effected _ at a
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