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The present invention relates to certain ster 
oid metal enolates and is more particularly con 
Cerned with 21 - alkoxyoxalyl-3-hydroxypreg 
nane-1120-dione alkali-metal enoiates and to a 
novel process for the production thereof. 
The novel compounds of the present invention 

may be represented by the following structural 
formula: 

CE O-M g 
CH-C-C-O-R 
CO 

wherein M is an alkali metal and R is alkyl and 
wherein the 3-hydroxy group has the alpha, or 
beta stereoconfiguration. 
The novel process of the present invention in 

Wolves condensation of 3-hydroxypregnane 
11,20-dione with an alkyl di-ester of oxalic acid 
in the presence of an alkali-metal base to pro 
duce a 21-alkoxyoxalyl - 3 - hydroxypregnane 
'11,20-dione alkali-metal enolate. 
An object of the present invention is to pro 

wide novel 21-alkoxyoxalyl-3-hydroxypregnane 
1120-dione alkali-metal enolates. Another ob 
ject of the present invention is the provision of 
a process for the production of 21-alkoxyoxalyl 
3-hydroxypregnane - 11.20 - dione alkali-metal 
enolates. A further object of the present inven 
tion is the provision of a process for the produc 
tion of 21-alkoxyoxalyl - 3 - hydroxypregnane 
11,20-dione alkali-metal enolates without the 
Concomitant formation of alkoxyoxalyl alkali 
metal enolates at other positions of the molecule. 
Other objects of the present invention will be 
apparent to those skilled in the art to which this 
invention pertains. 
The novel compounds of the present invention 

have utility as Stable forms of the corresponding 
keto acids, keeping well, as convenient Solids, for 
long periods of storage. Their water Solubility 
makes these compounds readily adaptable, for 
further Syntheses, to reactions employing aque 
ous media. The corresponding esters, the acids 
which can readily be obtained by hydrolysis, and 
the alkali-metal enolates themselves, have util 
ity as intermediates in the preparation of biologi 
cally active compounds such as cortisone and 
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compounds Such as the corresponding 21-gly 
Oxalic acids and 21-acetoxy-3-hydroxypregnane 
11,20-dione, as shown in Example 1A and 1B. 
The novel compounds of the present invention 

Which are of particular interest are those com 
pounds having the above generic formula where 
in M is Sodium or potassium and R is lower-alkyl 
Such as, for example, methyl, ethyl, propyl, iso 
propyl, butyl, amyl, hexyl, heptyl, octyl, and the 
like, With methyl and ethyl being preferred. 
The Starting Compounds of the present inven 

tion are the 3-hydroxypregnane-1120-diones 
Which may be prepared by known procedure 
Von EuW, Lardon and Reichstein, Helv. Chim. 

Acta, 27, 821 (1944)). 
According to the method of the present inven 

tion, a 21-alkoxyoxalyl-3-hydroxyprogesterone 
alkali-metal enolate is prepared by mixing the 
Selected 3-hydroxypregnane-1120-dione with an 
alkyl di-ester of oxalic acid in the presence of 
an alkali-metal base. 
In carrying out the novel process of the pres 

ent invention, a 3-hydroxypregnane-1120-dione 
is usually dissolved in the alkanol corresponding 
to the alkanol used in the formation of the se 
lected ester of Oxalic acid, or in a solvent which 
is non-reactive under the conditions of reaction, 
Such as, for example, benzene or ether, and mixed 
With the selected alkyl di-ester of Oxalic acid in 
the presence of an alkali-metal base. The di 
esters of oxalic acid which are preferred in the 
method of the present invention are lower-alkyl 
esters containing from one to eight carbon atoms, 
inclusive. Of these the methyl and ethyl esters 
are preferred. Alkali-metal bases which may be 
used include the alkali-metal alkoxides, the al 
kali metals, the alkali-metal hydrides, sodium 
amide, tri-phenyl methyl sodium, and others. 
Of these the Sodium and potassium alkoxides are 
preferred. The Selected alkali-metal base cata 
lyses the condensation of the alkyl di-ester of 
oxalic acid with the 3-hydroxypregnane-1120 
dione and contributes the alkali-metal moiety 
of the alkali-metal enolate. The alkali-metal 
alkoxide may be used solvent-free, dissolved or 
suspended in a non-reactive Solvent, or in situ. 
in the alkona in which Said alkali-metal alkox 
ide was formed. When potassium is used, it is 
usually used as the solution formed by its re 
action with tertiary butyl alcohol according to 
procedure well known in the art. 
The resulting reaction mixture is then allowed 

to stand at a temperature between about Zero 
degrees centigrade and the boiling point of the 
reaction mixture, preferably at room tempera 
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Skelly Solve B plus fifty per cent acetone. 
The first five portions of Skelly Solve B plus 
twenty per cent acetone eluates were COm 
bined and the solvent evaporated. The 3cy-hy 
droxy - 21 - acetOXy - pregnane - 11,20 - dione 
residue melted at 139-140 degrees centigrade 
(corrected) and had a rotation Icelp of plus 105 
degrees in acetOne. Infrared and carbon-hydro 
gen analyses confirmed the theoretical struc 
ture. 

Analysis: Per cent calculated for C23H34O5: 
C, 70.74; H, 8.78. Found: C, 70.90; H, 8.85; C, 
70.91; H, 8.86. 
Eacample 2.-Sodium enclate of 21-ethoacyoacall 

33-hydroacy pregnane-11,20-dione 
Using essentially the procedure described in 

Example 1, 38-hydroxypregnane-11,20-dione is 
converted to the Sodium enolate of 21-ethoxy 
oxalyl-36-hydroxypregnane-11,20-dione by reac 
tion with ethyl oxalate and Sodium in absolute 
ethanol. The resulting Sodium enolate is con 
verted, as with the 3c-hydroxy compound, to the 
21-giyoxalic acid of 33-hydroxypregnane-11,20 
dione and 21-acetoxy-3-3-hydroxypregnane-il,20 
dione according to the procedure of Example 1A 
aid B. 

Eacarple 3.-Sodium enolate of 21-methoay 
oacallyl-3oz-hydrogy pregnane-i 1,20-dione 

Using essentially the procedure described in 
Example 1, 3cy-hydroxypregnane-11,20-dione is 
converted to the sodium enolate of 21-methoxy 
oxalyl-3a-hydroxypregnane-11,20-dione by reac 
tion with methyl oxalate and sodium in absolute 
methanol. The resulting sodium enolate is con 
verted, as with the 21-ethoxyoxalyl compound, to 
the 21-glyoxalic acid of 3oz-hydroxypregnane 
11,20-dione and 21-acetoxy-3ox-hydroxypregnane 
11,20-dione according to the procedure of EX 
ample 1A and 1B. 

Eacample 4.-Sodium enolate of 21-methoacgi 
oacolyl-36-hydroacypregnane-1120-dione 

Using essentially the procedure described in 
Example 1, 33-hydroxypregnane-11,20-dione is 
converted to the sodium enolate of 21-methoxy 
oxalyl-33-hydroxypregnane-11,20-dione by reac 
tion with methyl oxalate and Sodium in absolute 
methanol. 
verted, as with the 3oz-hydroxy compound, to the 
21-glyoxalic acid of 36-hydroxypregnane-11,20 
dione and 21-acetoxy-33-hydroxypregnane-1120 
dione according to the procedure of Example 1A 
and 1B. 

Eacample 5-Potassium enolate of 21-ethoacy 
oacalyl-3ox -hydroacy pregnane-1120-dione 

Using essentially the procedure described in 
Example 1, 30-hydroxypregnane-11,20-dione is 
converted to the potassium enolate of 21-ethoxy 
oxalyl-3-hydroxypregnane-1i,20-dione by reac 
tion with ethyl oxalate and potassium in ter 
tiary butyl alcohol. The resulting potassium eno 
late is converted, as with the corresponding So 
dium enolate, to the 21-glyoxalic acid of 30-hy 
droxypregnane-11,20-dione and 21-acetoxy-3c 
hydroxypregnane-11,20-dione according to the 
procedure of Example 1A and 1B. 
Eicatiple 6.--Sodium enolate of 21-ethocyocalyl 

3oz-hydroacy pregnane-11,20-dione 
Using essentially the procedure described in 

Example 1, 3.cx-hydroxypregnane-1120-dione is 
converted to the Sodium enolate of 21-ethoxy 

The resulting sodium enolate is con- '. 
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Oxalyl-3ox-hydroxypregnane-11,20-dione by reac 
tion. With ethyl oxalate and sodium amide in 
benzene. 

In a manner Similar to Examples 1 through 6, 
the following compounds are prepared by reaction 
of the selected 3-hydroxy-pregnane-1120-dione 
With the appropriate alkyl oxalate and sodium 
or potassium alkoxide in an alkanol or non-re 
active Solvent medium: Sodium enoiate of 21 
propoxyOXalyl - 3cy - hydroxypregnane - 11,20 
dione and 2i-propoxyoxalyl-36-hydroxypreg 
nane-11,20-dione, sodium enolate of 21-butoxy 
oxalyl-3ox -hydroxypregnane-1120-dione and 21 
butoxyoxalyl - 36 - hydroxypregnane - 11,20 
dione, Sodium enolate of 21-amyloxyoxalyl-3c 
hydroxypregnane-1,20-dione and 21-amyloxy 
oxalyl - 33 - hydroxypregnane - 11.20 - dione, 
Sodium enolate of 21-hexyloxyoxalyl-3cy-hydroxy 
ai'egnane-1,1,20-dione and 21-hexyloxyoxalyl-3,3- 
hydroxypregnane-1,29-dione, Sodium enoiate of 
21 - heptyloxyOXaiyl - 3c - hydroxypregnane 
11,20-dione and 21-heptyloxyoxalyl-33-hydroxy 
pregnane-li,20-dione, Sodin enoiate of 21 
octyloxyoxalyl - 3ox - hydroxypregnane - 1,23 
dione aid 2i-octyloxyoxalyl-3-3-hydroxypreg 
nane-1,1,2)-dione, the potassium analogues of 
these and like compounds, and others. 

It is to be understood that the invention is not 
to be linited to the exact details Or exact cor 
points shown and described, as cbvious modifi 
cations and equivalents Will be apparent to one 
skilled in the art, and the invention is therefore 
to be limited only by the scope of the appended 
claims. 
We cairn: 
1. A 21 - alkoxyoxalyl - 3 - hydroxypregnane 

11,20-diole alkali-metal enolate, wherein the 
alkyi radical of the alkoxy group contains froin 
One to eight carbon atoms, inclusive. 

2. The Sodium enolate of a 21-alkoxyoxalyl-3- 
hydroxypregnane-1120-dione, wherein the alkyl 
radical of the alkoxy group contains from one to 
eight carbon atoms, inclusive. 

3. The potassium enolate of a 21-alkoxyoxalyl 
3-hydroxypregnane-1120-dione, wherein the 
alkyl radical of the alkoxy group contains from 
one to eight carbon atOS, inclusive. 

4. The sodium enolate of 21-methoxyoxalyl 
3oz-hydroxypregnane-1,20-dione. 

5. The sodium enolate of 21-ethoxyOXalyl-3c 
hydroxypregnane-il,20-diohe. 

6. The sodium enolate of 21-methoxyoxalyl-38 
hydroxypregnane-1120-dione. 

7. The sodium enolate of 2i-ethoxyoxaliyi-3;3- 
hydroxypregnane-1,1,20-dione. 

8, the potassium enolate of 21-ethoxyOxalyl 
3cy-hydroxypregnane-11,20-dione. 

9. A process for the production of a 21-alkoxy 
oxalyl - 3 - hydroxypregnane-11,20-dione alkali 
metal enoate which includes the Step of Yixing 
a 3-hydroxypregnane-11,20-dione With an alkyl 
di-ester of oxalic acid in the presence of all 
alkali-metal base, and continuing the reaction at 
a temperature between about Zero degrees centi 
grade and the boiling point of the reaction inix 
ture, to produce the desired 21-alkoxyoxalyl-3- 
hydroxypregnane-1,20-dione alkali-linetal en 
olate. 

10. A process for the production of a 21 
alkoxyoxalyl-3-hydroxypregnane-1,20-dione al 
kali-metal enolate which includes: mixing a 3 
hydroxypregnane-11,20-dione with an alkyl di 
ester of Oxalic acid wherein the alkyl radicals of 
the di-ester of Oxalic acid each contain fron Oile 
to eight carbon atoms, inclusive, in the presence 
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of an alkali-metal base, continuing the reaction 
at a temperature between about Zero degrees 
centigrade and the boiling point of the reaction 
mixture, and separating the thus-produced 21 
alkoxyoxalyl-3-hydroxypregnane-11,20-dione. 

li. A proceSS for the production of a 2 
alkoxyOxalyl-3-hydroxypregnane-1120-dione al 
kali-metal enolate which includes: mixing a 3 
hydroxypregnane-1120-dione with an alkyl di 
ester of Oxalic acid in the presence of an alkali 
lmetal alkoxide, wherein the alkyl radicals of the 
di-ester of oxalic acid and the alkali-metai 
alkoxide each contain from One to eight carbon 
atoms, inclusive, continuing the reaction at a 
temperature between Zero degrees centigrade and 
the boiling point of the reaction mixture, and 
Separating the thus-produced 21-alkoxyoxalyl 
3-hydroxypregnane - 11,20 - dione alkali- metal 
enolate. 

12. A process for the production of a 21 
alkoxyoxalyl-3-hydroxypregnane-1120-dione al 
kali-metal enolate which includes: mixing a 3 
hydroxypregnane-11,20-dione with an alkyl di 
ester of oxalic acid in the presence of a solution 
of an alkali metal in an alkanol, the alkyl radicals 
of the di-ester of oxalic acid and the alkanol 
each containing from one to eight carbon atoms, 
inclusive, continuing the reaction at a tem 
perature between Zero degrees centigrade and 
the boiling point of the reaction mixture, and 
Separating the thus-produced 21-alkoxyoxalyl 
3-hydroxypregnane - 11,20 - dione alkali - metal 
enolate. 

13. A proceSS for the production of the sodium 
enolate of 21-ethoxyoxalyl-3oz-hydroxypregnane 
11,20-dione which includes: mixing 3c-hydroxy 
pregnane-11,20-dione with diethyl oxalate in the 
presence of Sodium ethoxide, continuing the re 
action at a temperature between about room 
temperature and the boiling point of the reaction 
mixture, and Separating the thus-produced sodi 
um enolate of 21-ethoxyoxalyl-3ox - hydroxy 
plegnane-1,20-dione. 

14. A process for the production of the sodium 
enolate of 21 - methoxyoxalyl-3oz-hydroxypreg 
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8 
nane-1120-dione which includes: mixing 3a 
hydroxypregnane - 1120 - dione with dimethyl 
Oxalate in the presence of SOdium methoxide, 
continuing the reaction at a temperature be 
tween about room temperature and the boiling 
point of the reaction mixture, and Separating the 
thus-produced Sodium enolate of 21-methoxy 
Oxalyl-3oz-hydroxypregnane-11,20-dione. 

15. A proceSS for the production of the Sodium 
enolate of 21-ethoxyoxalyl - 38 - hydroxypreg 
nane-11,20-dione which includes: mixing 3,3- 
hydroxypregnane-11,20-dione with diethyl ox 
alate in the presence of Sodium ethoxide, con 
tinuing the reaction at a temperature between 
about room temperature and the boiling point 
of the reaction mixture, and separating the thus 
produced sodium enolate of 21-ethoxyoxalyl-39 
hydroxypregnane-1,1,20-dione. 

16. A proceSS for the production of the Sodiuin. 
enolate of 21 - methoxyoxalyl-36-hydroxypreg 
Inane-11,20-dione which includes: mixing 33 
hydroxypregnane - 11,20 - dione with dimethyl 
Oxalate in the presence of sodium methoxide, 
continuing the reaction at a temperature be 
tWeen about room temperature and the boiling 
point of the reaction mixture, and separating the 
thus-produced Sodium enolate of 21-methoxyox 
alyl-36-hydroxypregnane-1120-dione. 

17. A process for the produtcion of the potas 
Sium enolate of 21-ethoxyoxalyl-36-hydroxy 
pregnane-11,20-dione which includes: mixing 
3c-hydroxypregnane - 11,20 - dione with diethyl 
Oxalate in the presence of a solution of potassium 
in tertiary butyl alcohol, continuing the reaction 
at a temperature between about room tempera 
ture and the boiling point of the reaction mix 
ture, and separating the thus-produced potassi 
un enolate of 21-ethoxyoxalyl-3ox -hydroxypreg 
nane-1,1,20-dione. 
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