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This invention is concerned with certain novel sulfur 

containing stereoid compounds which are hormonally 
inactive and are central nervous system depressants‘. 
These materials are pregnane derivatives which contain a 
sulfur atom attached at either the 3 or the 21 position 
of the nucleus. These materials also contain ionic ester 
groups at the 3 and/ or the 21 positions and are especially 
useful as anesthetic agents, and as intermediates in organic 
synthesis. 7 

The valuable compounds of this invention are generi 
cally represented by the following structural formula 

CH1; 
CH2-E 

=0 
CH3 

D 

The stereochemical relationship of the hydrogen at C5 
is not indicated since the compounds of this invention 
belong to both the normal- and allo-serie's. This formula 
is intended to be generic to both series. Similarly the 
group D when monovalent is situated in either the a or the 
B con?guration. The valuable products of this invention 
are related to the series of water soluble esters of preg 
nanolones patented by G. D. Laubach (U. S. Patent No. 
2,708,651, granted May '17, 1955), but they contain‘ a 
nuclearly attached sulfur atom at the 3 or the 21 position. 
They are related in the same way to the ionic esters dis- . 
closed and claimed in copending application Serial No. 
568,450 ?led herewith. These compounds have certain 
advantages over their oxygen analogs in that they have 
improved phlebitic and other pharmaceutical properties 
which makes them particularly desirable for administra 
tion as central nervous system depressants. 
D and/or E may be selected from a variety of organic 

units and may be ionic ester groups having one of the 
following formulas 

0' 983 

wherein L is chosen from the group consisting of an.‘ . 
alkylene radical, a hydroxy-alkylene radical, the lower 
hydrocarbon ethers thereof, the lower hydrocarbon car 
boxylic acid esters thereof, a mercaptoalkylene radical, 
the lower hydrocarbon sul?des thereof, the lower hydro 
carbon carboxylic acid thioesters thereof, an amino-_ 
alkylene radical, and the lower hydrocarbon acid 
amides thereof. The lower hydrocarbon ethers and 
sul?des and the lower hydrocarbon carboxylic acid esters 
and amides of said hydroxy, mercapto, and amino sub— 
stituents contain up to about eight carbon atoms in the 
added organic unit. By lower hydrocarbon group is 
meant organic radicals such'as the .methyl, ethyl, butyl, 
allyl, phenyl, tolyl and benzyl groups. The correspond 
ing types of carboxylic acids are the lower hydrocarbon 
acids and include acetic, propionic, pentanoic, butenoic, 
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lhydrocarbon'group is an aliphatic, cycloaliphatic, aromatic 
or araliphatic group and a hydrocarbon acid is the corre 
‘sponding carboxylic acid. The L group may also be an 
azalkylene radical, an oxalkylene radical, or a thialkylene 
radical containing up to about six atoms in its principal 
chain.‘ Y+Yis an ammonium function substituted with 
hydrogen atoms or lower hydrocarbon groups having up 
.to about six carbon. atoms in each'group. At‘ least one 
of said substitutents ‘is a hydrogen atoms in each case. 
The following illustrate some of the various formulas for 
Y+. - - 

M+ is a cation selected from the group consisting of 
sodium, potassium and ammonium of the types just de 
scribed for Y+. Z is a pharmacologically acceptable anion. 
This term has a de?nite meaning to those skilled in the 
art. By this is meant an anion of an acid which can be 
used in physiological preparations to neutralize a basic 
medicinal agent. Such materials may be toxic at certain 

' ‘dosage-levels but at the concentrations required with the 
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benzoic, toluie and phenylacetic acids. In other words a. " ' 

neutralized medicinal agent, toxic effects due to the anion 
‘are absent. Examples of such anions are chloride, bro 
mide, sulfate, methosulfate, phosphate, tartrate, gluconate, 
citrate, succinate, maleate, etc. 
.,Further structures from which D and E may be selected 

include the hydroxyl group, and lower hydrocarbon car 
boxylic acid esters thereof containing up to about eight 
,carbon atoms in the added unit, a hydrogen atom, and a 
mercapto group. ‘The mercapto group may be further 
substituted with a lower hydrocarbon or hydrocarbon 
‘carboxylic acid group containing’ up to about eight carbon 
atoms to form a sul?de or thiol ester function. D alone 
may also be a keto group. . 

~ In the foregoing discussion, the valkylene radical referred 
to is ‘an aliphatic alkyl. group containing two unoccupied 
valences which are available for attachment as shown for 
L in the structural formulas. This group may be straight 
or branched but it is so constituted that its principal chain, 
that is the chain between the two unoccupied valences, 
contains- up to about six carbon atoms. The hydroxy 
alkylene, mercaptoalkylene, and aminoalkylene radicals 
are similarly constituted,‘ but they contain a hydroxyl 
‘group, a mercapto group or ‘an amino group attached to 
the alkylene group either .at one of the carbon atoms of 
the principal chain or to a carbon atom, of one of the 
branches if the alkylene, group is branched. The hy 
droxyl,vmercapto or amino groups so attached may be 
further substituted by a lower hydrocarbon group or a 
lower hydrocarbon‘carboxylic acidv group as already de 
scribed. The following formulas will further illustrate 
thetype of structure of the alkylene, hydroxyalkylene, 
substituted hydroxyalkylene, mercaptoalkylene, substituted 
mercaptoalkylene, aminoalkylene, andxsubstituted amino. 
alkylene .groups. 

It will be noted'that again these groups may be straight 



3 
or branched and contain up to a total of six atoms in their 
principal chain. 
The azalkylene, oxalkylene, and thialkylene radicals are 

in turn related to the alkylene group by the substitution 
of one of the following heterogroups for a carbon atom 
of the principal chain of the alkylene group; -.—0—-, 
__S_: 

and However, it is preferred that said hetero 
groups be attached only to saturated carbon atoms. That 
is they appear within the principal chain of the L group 
and not at either end. More than one carbon atom is 
sometimes replaced by a heterogroup of the above types, 
but as a practical matter the compounds containing only 
one heterogroup in the L group are more readily syn 
thesized and are therefore preferred. 
The foregoing discussion of the structures of the D 
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and E groups in the generic formula can be summarized ‘ - 
as follows. 
D is selected from the group consisting of (a) ionic 

ester groups of the formula: 

wherein L is chosen from the group consisting of' an 
alkylene radical, a hydroxyalkylene radical, the lower 
hydrocarbon ethers thereof, the lower hydrocarbon acid 
amides thereof, an azalkylene radical, an oxalkylene radi 
cal and a thialltylene radical wherein the heterogroups 
of said radicals are selected from the group consisting 
of -—O—, —S—, 

_..I\|r_. 

35 

and -—S—-S— and wherein said heterogroups are attached ' 
to saturated carbon atoms and said L group contains up 
to about six atoms in its principal chain; M+ is a cation 
selected from the group consisting of sodium, potassium 
and NR+, each R represents a member of the group 
consisting of a hydrogen atom, and a lower hydrocarbon 
group containing up to about six carbon atoms; Z is a 
pharmacologically acceptable anion; (b) hydroxyl, and 
the lower hydrocarbon carboxylic acid esters thereof con 
taining up to about eight carbon atoms in the added 
unit; (6) keto; (d) mercapto, lower hydrocarbon sulfides, 
and hydrocarbon carboxylic acid thioesters thereof hav 
ing up to about eight carbon atoms in the added unit. 
E is selected from the group consisting of (a) ionic 

ester groups as de?ned above; (b) hydroxyl, and lower 
hydrocarbon carboxylic acid esters thereof containing up 
to about eight carbon atoms in the added unit; (c) hy 
drogen; (d) mercapto, lower hydrocarbon sul?des, and 
lower hydrocarbon carboxylic acid esters thereof com 
taining up to about eight carbon atoms in the added unit; 
and with atleast one of D and E vbeing an ionic ester 
group as de?ned above andone of'D and E containing 
nuclearly attached sulfur. 
To further illustrate the structures of the valuable sul 

fur containing steroids of this invention, a few typical 
formulas are given-below. ' 

CH: 

e e ‘i n 
v(CzHOaNHO (Ll CH2‘) CHzCS- . A 
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4 
CH5 

CH; 

_ CH: 

O 

00 
CH! 

CH3 
CHzOCOCHnCHzC OzNB 

Pregnane-3,20rdione-2l-thiol and allo-pregnane-ZO-one 
2l-ol-3a-thiol are particularly useful intermediates in the 
synthesis of the valuable water soluble sulfur contain 
ing steroid ionic esters of this invention. The latter ma 
terial is also useful as an intermediate in the preparation 
of similar 3-desoxyionic esters in the pregnane series 
since the sulfur at the 3 position can be removed by 
treatment with Raney nickel. The 3-desoxyionic esters 
are described in copending U. S. application Serial No. 
508,803, ?led May“, 1955 (now U. S. Patent 2,820,737 
issued January 21, 1958. These two intermediates them 
selves have been found to be central nervous system 
depressants. The former material was readily prepared 
from pregnane 3,20'di0?6r20'01 by ?rst preparing the p 
toluenesulfonic acid ester of the 21 hydroxyl group and 
then treating this with potassium iodide and potassium 
thioacetate according to a ‘known procedure for prepar 
ing thioacetate esters. The acetyl group was then re 
moved by hydrolysis yielding the 2l-mercapto compound. 
This is illustrated by Equation 1. 
(1) CH: 

CQCHzOH 
GE: 

GE: ' 

GQGHzOSGsGuHgCHs-D 
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CH3 

$0 OHBSH 

The starting material, pregnane-3,20-dione-2l-ol was ob 
tained by the catalytic hydrogenation of desoxycorti 
costerone. The details of this process are described in 
copending application, Serial No. 484,561, ?led January 
27, 1955, and now abandoned. 

Allo-pregnane-20-one~21-ol-3a-thiol is prepared by a 
similar sequence of reactions starting with allo-pregnane 
20-one-3;9,21-diol-21-acetate. Conversion of the free 
hydroxyl group to the p-toluenesulfonate ester, followed 
by treatment with potassium thioacetate, as described 
above, yielded the 3u-thioacetate. This thioacetate was 
desulfurized by treatment with Raney nickel providing 
the 3-desoxy intermediate for preparing the 3-‘desoxyionic 
esters referred to above. Hydrolysis of the diester yielded 
the desired mercapto compound. This process is illus 
trated in Equation 2. 

CH3 

(2) CH3 
CHaO COCH: 

0 
OH: 

-——--> 

H0 , 
I 

OH: 

C'HzOC 0 CH1 
CO 

CH9 

—---9 

1J~CHaCoH4S02O I 
l 

CH3 
COCHzO COCHB 

CH: 

———v 

01130 os- . 
I 

CH3 

([JHzOH 
CO 

CH3 

HS-— 

’ ;These two intermediates were then readily converted 
to a variety of the valuable anesthetic agents of this 
invention by the application of processes of U. S. 
2,708,651, issued to G. D. Laubach, ‘May 17, 1955, and 
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of copending application Serial No. 568,450 ?led here 
with. For example, succinoylation of the 3 and 21 
mercapto or hydroxyl groups of the above materials 
yielded the hemisuccinate esters or thioesters. The 

a sodium, potassium, ammonium and substituted ammonium 
salts of these hemisuccinates are water soluble and possess 
the unique property of depressing the central nervous 
system when administered to an animal. Salts contain 
ing these particular cations are preferred since they are, 
in addition, well tolerated by the animal body. 

Preparation of these materials is shown in Equations 3 
and 4. 

85 

70 

75 

(3) CH3 
C O CHaSH 

CH3 

(\ 
O.._ 

CH3 

|| 
C O CHQSC CHrCHaC 0211 

CH: 

O 

(4) CH2 

CII'HzOH 
. , CO 

OH: 

--—--> 

HS , 

I CH: 

5 ' ‘i 

(EH20 if CH2OH2CO2H 
' C 0 

CH3 

(u) 
HOzCCHzCHaCSu 

These succinoylations were carried out by treatment of 
the pregnane derivatives in pyridine with an excess of 
succinic anhydride. 
Treatment of the above mercapto steroids with chloro 

acetyl chloride yielded the chlorothioacetate ester which 
was also useful as an intermediate in the preparation of 
other water soluble ionic esters containing sulfur at the 
3 or the 21 positions. This material contains a reactive 
halogen atom that is readily replaced by reaction with 
amines, alcohols, amino acids, etc. Use of difunctional 
amines and alcohols yielded products containing groups 
which were used to prepare salts which confer water 
solubility on the molecule. Useful hydrophilic groups of 
this type include the acid addition salts of esters contain 
ing amino functions and certain metal salts and the amine 
salts of those containing acidic functions. These mate 
rials likewise have proven to be useful as intravenous 
anesthetic agents. Two examples of such preparations 
are illustrated in Equation 5. 
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(5) 

CE: I 

/ 

H 
C 0 011230 CH:N(CHJ)2.HCI 

CH3 

course, be employed. The above steroid half-acid esters 
are also useful for the preparation of water soluble amides 
and carbohydrate esters which are useful as central 
nervous system depressants. Adaptations of processes 
described in copending U. S. application, Serial No. 
549,514, ?led November 28, 1955, relating to the prepara 
tion of such compounds in the pregnane series can be 
readily devised for use with the valuable sulfur containing 
half-acid ester intermediates of this invention. 
A convenient alternative route to the preparation of 

the types of compounds illustrated by Equation 5 involves, 
for example, treatment of the p-toluenesulfonate esters 
of Equations 1 and 2 with u-chloropotassium thioacetate 
rather than potassium thioacetate. This yields the same 
a-chloroacetyl ester which was obtained in Equation 5, 
and similarly the B-substituted compound. Syntheses of 
this type are illustrated by Equations 6 and 7. 

CH: . 

CHzOSOsCeHrGHs-p 
i 
00 

(3H3p 
O- 3/ 

(6) 

CH3 

ii 
‘ CHzSCCHzCl 

CH: l 

O 

CH3 

ll 
CHzSC 011,01 

to 

i 
\N I 

our 4) V 
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Various modi?cations of the above methods may, of 35 (7) 
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CH: 
O 

CHaOiJJCHs 

CH; 

‘1? 
C‘HaOCCHI 
GO 

It is apparent that many types of syntheses may be 
used to prepare the valuable compounds of this invention. 
Many additional methods will occur to those skilled in 
the art. The distinguishing structural feature of the 
valuable water soluble anesthetic agents of this invention, 
however, is that they contain a nuclearly attached sulfur 
atom at the 3 or the 21 position of the pregnane nucleus. 
This sulfur atom is sometimes esteri?ed by a water 
soluble ionic ester group as described above or it is 
unsubstituted and the water soluble ionic ester group 
appears at another position in the molecule. The sulfur 
‘atom is also sometimes substituted by other organic‘ groups 
to form, for example, sul?des or thioesters. 
The valuable sulfur containing water soluble ionic ester 

anesthetic agents of this invention were tested in mice by 
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administering them intravenously in sterile aqueous solu 
tions. Varying dosage levels were used with diiferent 
groups of mice. From this type of an experiment it was 
possible to determine at once the approximate toxicity 
andanesthetic activity of these compounds. For ex 
ample, dosages of 15, 30, 60, 120 and 240 mg./kg. were 
administered to different groups of mice in sterile 5% 
aqueous solutions. The groups of mice receiving dosages 
exceeding the toxic limit died. At the lower dosage levels 
anesthesia resulted. Those that received doses below the 
anesthetic level were substantially without symptoms. 
The anesthetic activity was determined by noting the 
sleeping time of the mice and by the duration of the 
loss of righting re?ex experienced. Based on the data 
obtained in this manner with mice, the materials were ad 
ministered ?rst to dogs and then to monkeys at dosages 
calculated to give the anesthetic effect without harm to 
the animals. Con?rmation of the results obtained in the 
mouse test was obtained although there were, of course, 
some species differences. in sensitivity. These compounds 
were found to be similarly active in human beings. 
The preferred use of the valuable central nervous sys 

tem depressants of this invention is in anesthesia. They 
are particularly well suited for use as pre or basal an 
esthetics in conjunction with inhalation anesthetics such 
as nitrous oxide, cyclopropane, and diethyl ether. For 
this type of‘use intravenous administration is preferred 
since the eifect of the drug generally takes place promptly 
when administered in this fashion. This is necessary so 
that the anesthetist will have close control of the degree 
‘of central nervous system depression of the patient. The 
salts of these materials, that is the acid addition, the 
metal and the amine salts are water soluble and therefore 
well suited for this purpose since water and water con 
taining small proportions of certain organic solvents such 
as glycerol or propylene glycol are about the only solvents 
that can be employed in human intravenous therapy. 
These materials can be prepared for use as sterile solid 
compositions by blending them with various excipients 
and carriers and then sterilizing the solid mixture for ex 
ample with ethylene oxide, or they can be used alone 
without solid diluents when sterilized in such a fashion. 
The sterile solid is then dissolved in sterile water prior to 
use. Alternatively, the unsterilized solid composition or 
compound can be dissolved in water and the resulting 
solution sterilized by ?ltration through a bacteriological 
?lter prior to use. These compounds may be employed 
in aqueous solutions containing other solutes for ex 
ample enough saline or glucose to make them isotonic. 
They may be also administered by other routes such as 
orally, subcutaneously and intramuscularly. For this 
purpose, it is useful to compound them into tablets with 
various tablet forming material such as'starch or to pre 
pare elixirs or suspensions with suitable carriers. 
The following examples aregiven to further illustrate 

the methods for synthesizing the valuable products of this 
invention. However, it is to be understood that these 
are given for illustrative purposes only and are not to 
'be construed as limiting the invention in any way. 

EXAMPLE I 

Pregnane-3 ,20-di0nev-21 -thiol 
Pregnane-3,20-dione-2l-ol, 5 g., dissolved in 31’ ml. of 

chloroform and 3.8 ml. ‘of pyridine was treated with 5.4 
g. of p-toluenesulfonyl chloride. The reaction mixture 
was allowed to stand in 'a melting ice bath overnight. 
The resulting'pale yellow solution was diluted with ben 
zene and washed three times with dilute hydrochloric acid 
and twice, each with water, aqueous sodium bicarbonate, 
and water, dried oversodium sulfate and concentrated 
yielding a- yellow oil. Trituration with ether-ethyl ace 
tate afforded a colorless powder, M. P. 179-183", 

_ _. vxggssz, 5.89, 8.853 1 

This mixture of the 21-chloro- and 21-p-toluenesul-. 
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if 10 
fonyl compounds was treated-with an equal weight of 
potassium iodide in acetone and re?uxedunder nitrogen 
for one'hour.‘ The reaction mixture‘ was‘ cooled and the 
insoluble salts ?ltered. Freshly prepared sodium thio 
acetate was addedto the ?ltrate and the whole re?uxed 
under nitrogen for 30 minutes.“ Concentration of the 
solvent a?forded a_ yellow crystalline residuewhich was 
taken up in ether-benzene and washed with water, dried 
over sodiumtsulfate and concentrated again,‘ Trituration 
of the residue with etherv gave tan prisms of pregnanc 
3,20-dione-21-th_iol acetate, 142-1462. 

X53535,- 5.94, 8.85 
Saponi?cation of this material with methanolicpotas 

sium carbonate afforded the thiol whose infrared spec 
trum con?rmed its structure to be .pregnane-3,20;dione 
ZI-thiol. " 5 - . 

' EXAMPLE II 

PregnarIeeZZO-diUne-ZI-thi0l hemisuccinate I 

The mercapto pregnane derivative of Example I, 14.7 
g., was dissolved in 150 _ml. of dry pyridine and treated 
with 14 g. of succinic anhydride. The solution was al 
lowed to stand at room temperature overnight and 
then it was slowly poured into 1.5 liters of. water. ‘The 
excess pyridine was neutralized with 3N hydrochloric acid 
and the solution diluted with 2 l. of water._ The product 
precipitated as a white cystalline solid which was cooled, 
washed with water and dried in vacuo at 50° C. 

EXAMPLE III 

Pregnane-3,20-dione-21-thiol sodium ,‘hemisuccinate 
The sodium salt of the hemisuccinate ester of Example 

II was prepared by dissolving _1 g.‘ of the ester in an equiv 
alent quantity of 5% sodium bicarbonate solution. It 
was necessary to warm the solution before all of the ma‘ 
terial dissolved. A clear solution then resulted which was 
?ltered through a bacteriological ?lter to sterilize it and 
the clear ?ltrate frozen, and dried from the'frozen state. 
The residue remaining was a ?uffy, white crystalline 
solid which was the sodium salt of pregnane-3,20-dione 
21-thiol hemisuccinate in a suitable'condition for intrave 
nous injection whendissolved in, sterile water. A sample 
of this material was characterized by titration. 

EXAMPLE IV - 

Allo-pregnane-ZO-one-Z]-ol-3a-thiol 
Allo-pregnane-ZO-one-B?, 2l_~diol 21-acetate, 5.05 g., 

and 4.75 g. of p-toluenesulfonyl chloride were slurried 
with 25 ml. of pyridine at roomtemperature protected 
from atmospheric moisture.‘ The mixture was stored in 
this fashion for one day‘and then the contents‘ diluted with 
150 ml. of 3 N hydrochloric acid with stirring and cool 
ing. Thev resulting precipitate of the 3-p-toluenesulfonate 
ester ‘was collected and washed thoroughly with water. 
The mixture was ‘dried'in vacuo over phosphorus pentox 
ide yielding 8.3 g. ‘of a colorless powder which was re 
crystallized from benzene and hexane to yield the puri?ed 
3-p-toluenesulfonate ester,'M. P. 179-180” C.’ 

REE; 5.72, 5.82, 6.26, 8.11 
This p-toluenesulfonatelester was: then re?uxed for one 

hour with a 10% ‘excess of ‘potassium thioaceta'te dis 
solved in thioacetic acid. The solvent was evaporated 
and the residue triturated with water to yield allo-preg 
nane-20~one-2l-ol-Qa-thiol diacetate. 
The diacetate was re?uxed with methanolic potassium 

carbonate to yield the corresponding thiol alcohol which 
was recovered by pouring the mixture into water, cool 
ing the product and washing it with water. It was 
dried in vacuo over phosphorus pentoxide. This material, 
allo-pregnane-20-one-2l-ol-Sa-thiol, was of suitable purity 
for further conversion to the valuable ionic esters of this 
invention. ' 
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EXAMPLE v 

'Alla-pregndne-ZO-one-ZI -0l-3a-thiol 3,21 - 

dihemisuccinate 
The B-mercapto compound of Example IV, 14.7 g., 

was converted to the dihemisuccinate ester by treatment 
with 'succinic anhydride as described in Example II. This 
material was further converted to the disodium salt by 
the procedure of Example III to yield a sterile crystalline 
material suitable for the preparation of intravenously in 
jectable solutions of the’ anesthetic agent. 

' EXAMPLE VI 

' Pregnyar'zed,ZO-dione-ZI-th'iol ZI-cklofbacetate 
~ vHregnane—3,20-dionee21-thiol of Example I, 17.4 g., was 
dissolved in pyridine and the solution cooled in an ice 
bath. The cooled solution was then treated with 0.1 
mole of chloroacetyl. chloride. After the reaction had 
subsided the mixture was allowed to stand at room tem 
perature overnight and the 2l-ehloroacetate ester isolated 
by pouring the pyridine solution slowly into ?ve volumes 
of ice water. The precipitate product was collected, 
washed with water and dried in vacuo. The chloroacetate 
ester produced by this procedure was of'suitable quality 
for conversion ‘to various of the valuable ionic esters 
of this invention by replacement of the chlorine atom. 

EXAMPLE vn . 

Pregnane-3,20-dione-2l-thi0l-21-dimeihyl 
aminoacetate hydrochloride 

The chloroacetate ester of Example VI, 10 g., was dis 
solved in dimethyl formamide and treated with gaseous 
dimethylamine from a cylinder until the gain in weight 
of the solution corresponded to slightly more than an 
equivalent quantity of dimethylamine. The product was 
then precipitated by treatment of the dimethylformamide 
solution with twice its volumes of hexane. The com 
position of the product was con?rmed by, determination 
of the ionic chlorine content by titration with standard 
silver nitrate‘ solution. 

' EXAMPLE VIII 

Pregrwne-3,20-di0ne-21 ~thiol diethylamino 
acetate hydrochloride 

Two grams of the chloroacetate ‘of Example VI was 
dissolved in 20 ml. of pyridine and treated with 1 m1. 
of diethylarnine. The mixture was kept for 16 hours in 
a water bath at 60° C. and the product isolated by pour 
ing the solution into 50 ml.v of cold water. The solu 
tion was neutralized with sodium bicarbonate and the 
diethylaminoacetatefree base was recovered by extrac 
tion'with methylene chloride. Evaporation of the solvent 
left an oil which was dissolved in hexane and treated 
with anhydrous hydrogen chloride from a cylinder. The 
hydrochloride salt precipitated and was recovered, washed 
with ‘fresh solvent and dried. Its neutral equivalent de 
termined by in an aqueous system with sodium hydroxide 
and in a non-aqueous system with perchloric acid agreed 
with the calculated value. 
What is claimed is; _ g 

1. .A compound having the formula 

. CO 

OH: l 
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12 
in which D is selected ‘from the group consisting of (a) 
ionic ester groups of the formula: 

wherein L is chosen from the group consisting of-an 
alkylene radical, a hydroxyalkylene radical, the lower 
hydrocarbon ethers thereof, the lower hydrocarbon acid 
amides thereof, an azalkylene radical, an oxalkylene 
radical and a thialkylene radical wherein the hetero 
groups of said radicals are selected from the group 
consisting of —O—, ~S—, 

._.N_ 
I 

and —-S»-S— and wherein said heterogroups are at 
tached to saturated carbon atoms and said L group 'con 
tains up to about six atoms in its principal chain; M+ 
is a cation selected from the group consisting of sodium, 
potassium and NR+, each R represents a member of 
the group consisting of a hydrogen atom, and a lower 
hydrocarbon group containing up to about six carbon 
atoms; Z is a pharmacologically acceptable anion; (b) 
hydroxyl, and the lower hydrocarbon carboxylic acid 
esters thereof containing up to about eight carbon atoms 
in the added unit; (c) keto; (d) mercapto, lower hydro 
carbon sul?des, and hydrocarbon carboxylic acid thio 
esters thereof having up to about eight carbon atoms 
in the added unit; E is selected from the group consisting 
of (a) ionic ester groups as de?ned above; (b) hydroxyl, 
and lower hydrocarbon carboxylic acid esters thereof 
containing up to about eight carbon atoms in the added 
unit; (0) hydrogen; (d) mercapto, lower hydrocarbon 
sul?des, and lower hydrocarbon carboxylic acid esters 
thereof containing up to about eight carbon atoms in 
the added unit; and with at least one of D and E being 
an ionic ester group as de?ned above and one of D 
and E containing nuclearly attached sulfur. 

2. A pharmaceutical composition which comprises a 
compound as claimed in claim 1 together with a phar 
maceutically acceptable carrier. 

3. An anesthetic agent comprising a sterile aqueous 
solution of a compound as claimed in claim 1. 

4. Allo-pregnane-ZO-one-Z1-ol-3ec-thiol. 
5. Pregnane-3,20-dione~2l-thiol sodium hemisuccinate. 
6. Allo-pregnane-3,20-dione-21-thiol sodium hemisuc 

cinate. 
7. Pregnane-3,20-dione - 21 - thiol diethylaminoacetate 

hydrochloride. 
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