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COMPLETE SPECIFICATION

Improvements in or relating to Steroid Compounds

‘We, G. D. SearLk & Co., a Corporation
orgaxﬁsedsandexisﬁngunderthclawsofthe
State of Delaware, United States of America,
of P.O. Box 5110, Chicago, 80, Illinois, United
S:ta.mofAmmfica-,dohnerebydﬂc]_arethein-
vention, for which we pray that a patent may
"be granted to us, and the method by which
it is 10 be performed, to be pamticularly des-
cribed in-and by the following statement:—
This . invention relates to a new group of

" alkapoylthio - 172 - carboxyethyl - 178 -
hydroxyandrosten - 3 - one lactones, the cor-
responding 19 - nor compounds, and processes

‘wherein A and R are each a hydrogen atom or
me'thylradimlandwherainoncofithc_radicails
. X and Y is an alkanoylthio radical and the
other.is_a hyd: atom or an alkanoylthio

.~ radical; the alkanoylthio radical containing less

:"%.4haiy-9 carbon:_atoms. Ini this, as in all sub-

N

sequietit. steroidal formulae herein, the oxygen

. By “alkatioylthio” herein is meant & radical

T

R
ot ARg—C—S

“ . vl comstituent being sul'ch as methyl,
\etbvl; propyl, jsopropyl, butyl, and hexyl radi-

less than 9 carbon: atqmis.__It

compounds of the

- atorli atached to the 17-carbon atoms is in

should be noted that the alkanoylthio-alkylene
radicals, are limited to those which afford

1z and/for 7« positioning of the sulphur-con- -

taining side chain. _

The. s of this invention are pre-
ferably manufactured: by mixing a thioalkanoic
acid of the formula Alkyl—CO—SH
with a iA! and/or :A®-dehydro derivative of
the corresponding steroid: of the formula

A
wherein A and R are each a hydrogen atom or
- a methyl radical. A solvent medium can be
employed, if desired, and ultra-violet irradia~
tion or heating can be used to increase the
. -reactiom rate. ' :
Equivalent to the. lactones for the purposes

of this invention are  the
hydroxyacids and their alkali

corresponding
metal salts, of
the furmuh : .

. ?Hz-cﬂz-coom
31!

A - '
R are each a hydrogen atom
- or methyl radical, wherein M is a hydrogen

wherein: A and
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or an alkali metal atom or the ammonium
radical and- X and Y are as defined above.
The lagtones, hydroxy acids, and salts here-
in described are useful because of their valu-
able pharmacological properties. Among other
things, they are diuretic agents, and adapted
to black the effieor of desoxy-comticosterone
acetate on. sodium and potassium.

urinary- o
Those skilled in the art of organic syntheses

will readily see that the described lactones, on
contact with aqueous alkali, are convented to
alkahmmalandlammmumsaltsofthecor—

responding, hydroxy acids from which the free --

acids can: be obtained by a brief exposure to
a proton source. Prolongation. of the expo-

sure tine induces lactonisation. .
"~ The following s&amples described in detail

certain: of the compounds illustrative of this
invention. Im these iples temperatures
are given in degrees Centigrade (°C.), relative
amounts of materials in parts by weight (c.g.s.
umnts)andpressuresmmnlhmetres(mm.)of
mercury. -
ExamrLE 1

- A mixture of 1 of 170 - (2 - mrboxy-
ethyl) - 178 - hydroxyandrosta - 1, 4 - dien: -

3 - onela:ctomcandlpartof-thnoaomeamd'

was heated at approximately 90° C. for 1/2
hour. The bulk of the excess thiocacetic acid
was then evaporated under nitrogen and the
residus crystallised from a mixture of ethyl
acetate and ether. Recrystallisation fromy echyl
acetate afforded la - acetylthio - 17« - (2 -
carboxyethyl) - 178 - hydroxyandrost - 4 - en -
3 -‘one lactone melting at' approximately 199
—200° C. (with decomposition).

ExampLE 2 :

A mizxture of 7. parts of 17« ~ (2 - carboxy -
ethyl) - 178 - hydroxyandrosta - 1, 4 - dien -
3 - one lactone and 10pa11tsotfth10pmpnomc
acid was heated at approximately 90° C. for
1 hour. Bthyl acetate and sufficient hexane to
induce crystallisation. were added, and the
product which separated was further purified
by recrystallisation from a mixture of ben-

‘zene and hexane. The 17« - (2 - carboxy -

ethyl) - 178 - hydroxy - 1z - propionylthio -
androst - 4 - en - 3 - one lactone thus ob-
tained melted at 176—178° C. (with decom-

position;).
ExameLE 3

A mixture of approximately 11 parts of
172- (2 - ca:rbo:xyethyl) - 17,8 hydroxy -
and.rosta. 4, 6 - dien - 3 ~.one lactone and

0 parts of thicacetic acid was heated at 85—
95° C. for 1/2 hour. Most of the excess thio-
acetic acid was removed by vacuim: distilla-

tion at this point, and the residue was diluted .-

with methanol, The desired 7x - acetylthio -
17« - (2 - carboxyethyl) - 17,8 hydroxy -

androst - 4 - en - 3 - one | melting at
approximately 134—135° C., crysralhsed out.
Heated above this melting pount, the product
solidified and melted agam at approximately

" and 1 pant of 17« - (2 - carboxyethyl) - 178 -

: vacuum) dnsnl]anon,

U RN
201—202° C. (wmth osition;
acetylthic ~ 17« - (2 - carboxy\eﬂryl)
hydroxyandrost ~ 4 - en - 3 - onle':'
the formsula oL

e N B

A oﬂEXAMPLE 4 - - ' 70 .
mixtire 3 pants of l7u-(2 ca.rboxy . %
ethyl) - 178 - hydroxyandrosta - 4, 6 ~ dien, - }
3 - one lactone and 10pamsofnthmpmp10mc;' B
mdwash&meda:t90° C. for 1/2 hour. -,
Worked-up as detailed in le 3 afforded 75 -
172 - (2 - carboxyethyl) - 178 - hydmxy Fa L
propionyithioandrost - 4 - en - 3 - one Jactone, ' 2

mlelntmng at-192.5—194° C N

Octamethiolic EEAMPLE L g 80
' acid was prepared,bybmbbdmg AR
hydrogen sulphide slowly intor 102 parts - of- L
octancic anhydride for 48 hours with stiming. ..~ . 7
Atxhcendofthcﬁhmrpenod the solu- =~ == |
tion showed a weight gain of apprommanely L
12 parts. The octanethiolic acid was distilled 85 -
fromthcmmtureatOSnm.prcssurc,andhad& E
a boiling point of 60—64°
Asoluﬁonouﬁlpamofoctamethmhcaqd

hydroxyandrost - 4, 6 - dien - 3 - one lactone 90'
washeatedxonasteambarthfomtwohuurs...
The reaction mixture was then taken up in '
benzene and applied to a chromatography =
column containing silica gel. The column, was '
developed with benzene solutions containing 95 -
increasing amounts of ethyl acetate. Upon -
elution. withy a 5% solution of ethyl acetate’

in benzene: and evaporation, there was obrained - -

7a - octanoylthio - 172~ (2 - carboxyethiyl) = -
178 - hydroxyandrost - 4 - en. - 3 -onalan%me
as an oil. The compound had an: absorption
maximumi in the ultra-violet at 237 .

microns and an extinction, caeﬂiment
18, 750 Infra-redl maxima Wm

ExAMPLE 6
" A mixture of 5 parts of 17«
ethyl) - 178 - hydmxyandm :
trien - 3 - one lactone g

10 parts of thioacetic actdwashs&medlamSS"
95° C. for 1 - hour. Exxeess
acid '~ was  thereupon ' .
and ethyl acetate as dxevelopmg solvmts. me ]15

an eluate cummslng 15% of ethyl aqemtem '




-

P 889,310 3

e

)\
&,
2 10

» carboxyethyl) - 178 - hydroxyandrost - 4fen -

15

55

B . h‘en
be?ixme there was obtained, on evaporation. of
vent, the desired 1z, 7 - diacetylthio - 17z -
(2 - carboxyethyl) - 178 - hydroxyandrost -
/- en - 3 - one lactone. The product was

?,,d:harac&ensedbyamammammtheulm

vxoletabsorpnonspectrumastZ%Smy peaks
in the infra-red a at 3.4,

on spectrum
5.65, 5.9, 6.0, 6.2, 7.4, 8.5, 8.8, and 10.5 p.
Subsmmuom of an eqmmolecular amount of
ionic for the thicacetic acid in
the preceding paragraph  of this #xample
yielded 1«, 72 - dipropionylthio - 17« - (2 -

3 -~ one lactone.

ExaMPLE 7

To a solutiony of 820 parts of chloranil in
87,000 parts of xylene containing 1 part of p-
toluene-sulphonic acid monohydrate was
added, with agitation at the boiling point un-
der reflux, 1000 parts of 17z - (2 - carboxy
ethyl) - 178 - hydroxy - 19 - norandrost - 4 -
en -~ 3 - one lactone. The lactone dissolved.
The resultant solution was maintained at the
boiling point under reflux for 1 hour and then
cooled and chromatographed on silica gel,
using benzenes and ethyl acetats as develop-
ing solvents. There was isolated by this means
the desired 17z - (2 - carboxyeth.yl) 178 -
hydroxy ~ 19 - nn«randrosta 4, 6 - diens - 3 ~
one lactone which, re d from ethyl
acetate, melted inn the range 235—239° C.

‘A mixture of 47 parts of 17« - (2 - carboxy-
ethyl) - 178 - hydroxy - 19 - norandrosta -4,
6 - diene - 3 - onelactommtthOpartsof
thioacetic acid was heated ar 80—95° C. for
several hours. The material was then taken
up in: benzene and chromatographed on silica
gel, using benzene and ethyl acetate as de-
veloping solvents, There was isolated by this
means pure 7« - acetylthio - 17« - (2 -
carboxyethyl) -~ 178 - hydroxy - 19 - nor -

androst ~ 4 ~en -3 - one lactone, which was
characterised by a maximum in the ultra-
violet & spectrum ‘at 236.5 my. The
product meited at 111—113° C.

Substitution of an equimolecular amount of
thiopropionic acid for the thioacetic acid in
the preceding paragraph of this xample
y&elded 7a ~ propionylthio - 172 - (2 - car -

~ boxyethyl) - 178 - hydroxy - 19 - norandrost -

4 - enLB one lactone.

ExAMPLE 8

A solution of 5 d]::ﬁts of 17z - (2 - carboxy ~
ethyl) - 178 - hy. 68 - methylandrost
4 - en - -oneLactoneand patts of
chlorandl m 400 parts of xylene containing
a trace of p-toluenesulphonic acid was heated
st the boiling point of the solvent under re-
flux overnight. The solution was then strip-
ped of solvent by vacuum distillation, and
the residue was chromatographed on silica gel,
using benzene and ethyl acetate as develop-
ing solvents, By using this means there was

isolated pure 17« - (2 - carboxyethyl) - 178 -
hydroxy - 6 - methylandrosta ~ 4, 6 - dien -
3 - unelactonc,themelnngpmntofwhnch
was 204—205° C

Using_the techm ue of Example 3, but
sul g 11 of 172 - (2 - carboxy -
ethyl) - 178 - hydroxy - 6 - methylandrosta - 70 .
4, 6 -~ dien - 3 - one lactone for the 11_parts
of 172 - (2 - carboxyethyl) - 178 - hydroxy -
androsta - 1, 4, dien - 3 - one lactone called ” -
for therein, there was obtained 7« - acetylthio -
17a -2 - carboxyethyl) ~ 178 - hydroxy -

6 -methylandrost - 4 - en - 3 - one lactone.
The product melted at 237—-240° C. (vmh
decomposition). :
© WHAT WE CLAIM IS:—

Compounds of the general formula

65

5

80

wherein A and R are each a hydrogen atom
g;(h nﬁ;h)}ré ra?;ci’l and wherein. one Ofdﬂﬁ
ic -an: is an alkanoylthio ra
and the other is a hydrogen atom or an
alkanoylrchao radical, the alkanoylthio radical
containing less than 9 carbon atoms.
2, Compounds of the general formula '

85

wherein the alkyl group contains less than 90
9 carbon atoms,

3. 1z - acetylthio - 17« - (2 - carboxy -
ethyl) - 178 - hydroxy - androst - 4 - en -
3 - one lactone.

4. Compounds of the general formula

0

'C:.O '

95

‘\S-C‘ ~Alkyl
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bepdéne thcra was ohtamed, on evaporation: of isolated pure 172 - (2 - carboxyerhyl) 178 -
solvent, the desired 1z, 7z - diacetylthio - 17« ~ hydroxy - 6 -~ methylandrosta - 4, 6 ~ dien. - 65
(2 - carboxyethyl) - 178 - hydmxymdm 3 - one lactone, the melting point of which
i ~ em - 3 ~ one lactone. The product was was 204—205° C.
T icharacterised by a maximum m.sthe ultra- Using the:1 ltechmqucfe f7f Ex(azmple 1330 but
- vxoletabsorpumspncmmatZSﬁ mpy peaks sl parts of 174 - car
Marin the infra-red absorption at 3.4, ethyl)- 178 - hydroxy - 6 - merhy]andmsta 70
' 5.65, 59, 6.0, 62, 7.4, 85, 8.8, and105,4 4, 6 - dien - 3 - one lactone for the 11
3 wasmmmom: of 'any eqmmo]:ecular amount of of 17a - (2 - carboxyethyl) - 178 - hydroxy -
: 10. ic acid for the thicacetic acid in ?nd:rwram 1&: dien m lactone lca]kdch:t
the preceding’ of this gxample for e 'Was o . - goetylthio -
C’aﬁé yielded - 1, 17a - -d;;pmpmn yithio - 17« - (2 - é?a - (thla carboxyithyl) - lgﬁ hy;iroxy 75
: @« carboxyefhyl) - 175 - hydroxyandrost - 4fen - methylandrost en - one lactone. '
A-o. S e, L S product melted ar 237—240° C. (with
. . ' ‘decomposition).
15 ExamPLE 7 WHAT WE CLAIM IS:—
To a solution of 820 parts of chloranil in ~ Compounds of the general formula 80
87,000 parts of xylene containing 1 part of p- : :
toluene-sulphonic acid monobydrate was
_ added, with agitation at the boiling point
. 20 der reflux, 1000 parts of 17x - (2 - earboxy
X ethyl) - 178 - hydroxy - 19 - norandrost - 4 -
i en - 3 - one lactone. The lactone dissolved.
24 - The resultant solutionn was maintained at the
boiling point under reflux for 1 hour and then:
25 cooled and chromatographed on silica gel,
using benzene and ethyl acetate: as develop-
ing solvents. There was isolated by this means
the desined 17« - (2 - mmboxy&thyl) - 178 -
o hydroxy - 19 - norandrosta - 4, 6 - dien - 3 - _ :
- 30 one lactone which, r | from ethyl wherein A and R are each a hydrogen atom
acetate, melted in the range 235—-239° C or  methyl radical and wherein one of the
A mixture of 47 parts of 17« - (2 - carboxy - radicdls X and Y is an alkanoylthio radical
ethyl) - 178 - hydroxy - 19 - norandrosta - 4 and the other is a hy , atom or an 85
6 - diene - 3 - one lactone with, 100 oparts alkkanoylthio radical, the alkanoylthio radical
thivcacetic acid was heated a¢ 80—95 containing less than 9 carbon atoms.
several hours.. The material was. then; ntaken 2. Compounds of the general formula
* up in benzene and chromatographed on silica :
gel, using benzenc and ethyl acetate as de-
- veloping - solvents. There was isolated by this
means pure 7« - acetylthio - 17« - (2 -
-cat‘boxyethyl) - 17# hydroxy. - 19 - nor -
~-4-en-~-3 -onelactone, which was
charactemsed by & maxzimum in the ultra-
violet absorption spectrum @&t 236.5 my. The
o product melted at 111—113° C,
! Substitution of an equimolecular amonnt of
%eopropaomc acid for a;hf 'tl}magﬁc acid lln :
) pnecedmgpanagr o} Zxampie tains ki
. : ielded 7« - propionylhio - 17a - (2 - car - ;vhgggn?teoma;kyl group contains less than 90
,“' 540' boxyet'hyfl)\ 17,3 'hydmxy 19 - norandrost - 3. 1a - acetylthio - 17« - (2 - carbogy -
] "-f-/4-¢n}\3 oneiaut 2 . :
) A~ ethyl) - 178 - hydrozy - androst - 4 - en -
Y R . Exameis 8 3 - one lactone. o5

Asulumq,of 5 parts of 172 - (2 - carboxy -
- hydroxy - 68 - methylandrost -

-3 - one lactone and 5 parts of
parts of xylene containing
sulphonic acid was heated

-m-

ont: The sohmon was then strip-
60 “ped-.of solw,nt by vacuum distillation, and
T theremduewaschmmztugm hedmsxhcagel,

benzens and ethyl acetate as develop-

the solvent under re-

using
mgsolvmm Byjsmg!rhnsmeanswherewas.

4. Compounds of the general formula

‘\S-C‘ -Alkyl

A
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. ethyl)-l?.@ hyd'ro andmst-‘!- e -

> mh;toéﬁ Ithio - 17u = (2 - carboxy -

6 1&- L] wty o - 2 - oar t , .
ethyl) - 178 - hydroxyendrost - 4-en- 3. _"_ al, the g
onglgmaoetylltbm e - (2 - carboy = b2

o - - 17a - car
. ethyl) - 17,3-_-.._:_. ' _-4 en=3 -

. one lacione.
..ethl) 178 - hydroxy - 6 - nwrhlandrosr]
5 - ydroxy - ¥
lactone, .

whetmntbealkylgl'oupoonraanslessth:an9 whereunAanstareeachab
carbon atomis, ‘or methyl radn_cal, wherem Mis &
5. 7e -. acetylthio - 17« - (2 --cavboxy - O an alkahi i

8. 7a - scetylhio - 17a - (2

4-en-3-one
9 Compounds of the general form.ula _
: CH2-CH2-COOM
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