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1,361, 362 B e O A T o f e o s and thetg; 3 owmg %prtt.lﬁgg mat ey i al
for bot h corrpound%-‘ﬁ;sq,l ,{ mwdegr%ﬂﬁﬁf/ 8J\8 thie fobtduls - 4™-"ene -3 - One,

Conpound A. This is oxidized to the 6,7[err] -. rrethyl ene - 20 - spirox - 4
- ene - 3,21 .- dione, Compound B, using t-butyl chromate. This process is
described 5 in Terahedron Letters NG b@nesgm* 5057- 5059, 1970.
5 Foll owi ng oxidation, the |lactone ripg pened hy hydrolysis in .a
[err]al kanol containing an al kal i _,qe -_ dioxi de. The reactipon is
conveniently carried out at ref perature for 2-10 hours. The al kanol
is preferably ethanol or nethangh ABY sodi um hydroxide or potassium
hydroxide is used as the source  of the alkali 10 . nmetal, the desired
SOdI um or potassium salt is isolated directly from the reaction 10
where M is an alkali metal, preferably sodium or potassium, and the dotted line
at position 1 of the A ring indicates the optional presence of a double bond. These
10 compounds can be conveniently referred to as the alkali metal salts of 3 - {3 - 10
oxo - 178 - hydroxy - 6.78 - methylene - androst 4 - ¢enor androsta 1,4 - dien) -
17e - yl]propionic acid.
These new compounds are potent aldosterone inhibitors. They block the salt-
retaining effects of aldosterone and other salt—retammg steroids -and are -therefore
15 useful in the alleviation of diseases such as conjesuve ‘heart failure, néephrosis and 15
cirrhosis or the kidney in which aldosterone secretion is increased.

The compounds of this invention can be conveniently prepared. In the follow-
ing dlscussxon, reference is made to the accompanying Flow Sheet. : _
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mediumto give the 4-ene final product, Conpound la. The other route on the
Fl ow Sheet leads to the 1,4-diene, Conpound Ib. This process is essentially
identical with the addition of one step, the introduction of the double
bond in the I-position. This reaction takes place using 2,3 - dichtoro - 15
5,6 - dicyanobenzoqui none, in an inert solvent at reflux tenperatures to
yield the 15 6, 7[ERR] - nethylene - 20 - spiroxa - 1,4 - dien - 3-- one,
Compound_D. This latter com pound is then oxidized at position 21 using
t-butyl_%hromate. and the ring opendd®s2described above. The conpoénd Ib,
the 1,4-diene, is recovered as an alklai netal salt, usually the potassium

or the sodiumsalt, depending on thgﬂtgﬁﬁﬁrty of . the 20 - al kali. ngetal
hydr oxi de used in. the ri ng- openi step. o ~— T _\“g
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s is, as stated, 6,7[err] - nethylene -
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inthe literature, e.g. >Bel-gi ain. Pat ent 730, 163. Briefly, this

material is prepared by the reaction of” drnethyl "oxo0 - sul fonium
methylide with 20 - spiroxd - 446 - diep.~3 - one. This reaction is _
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and trimethyl sulfoxoni ifog ht h drnefhyl sul foxide, formng 10 :
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0 and 9 8 %onct)ammg an alkali metﬁ hydrox1 e. The reaction is c:onvemycplﬁl};m car%d -out . at
reflux temperature for 2—10 hours. The alkanol ds. preferably ethanol or methanol.
When sodiuin hydroxide or potassium hydroxlde is used as the source of the alkali

10 metal, the desired sodium or potassium sdlt is isolated directly from the reaction 10

medium to give the 4-ene final product, Compound Ia. '
The other route on the Flow Sheet leads to the 1 4-d1ene, Compound Ib. This

process is essentially identical with the addition of one step, the introduction of the

double bond in the l1-position. This réaction takes place using 2,3 - dichloro -

15 5,6 - dicyanobenzoquinone, in an inert solvent at reflux temperatures to yield the 15
6,78 - methylene - 20 - spiroxa - 1,4 - dien - 3 - one, Compound D. This latter com- -
pound is then oxidized at position 21 using z-butyl chromate, and the ring opened
as described above. The compound Ib, the 1,4-diene, is recovered as an alkali metal
salt, usually the potassium or the sodlum -salt, dependmg on the identity of the .

20 alkali metal hydroxide used in the ring-opening step. 20

The salt form of the steroids prepared as described is particularly useful in
therapy of the salt-reducing disorders, since it is soluble and can be easily administered
in a sterile intravenous or subcutaneous injection vehicle, The compounds can also
be administered orally in conjunction with a phamlaceut:cally acceptable carrier, o
25 in which the compounds may be dissolved. 25
In addition to the ease of administration, assays have shown that certain of the '
salts described herein are rapidly absorbed and show appreciable aldosterone
antagonism in a standard rat assay within one hour after oral' administration. These
compounds also maintain significant activity as long as twelve hours after admm:stra—
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a nitrogen atnosphere and cooled to a tenperature of about 10[err]C, is
slowy added 20 50 m. of dry dinethyl sulfoxide at such a rate that
foam ng is not excessive. The 20 resulting mxture is stirred at a
tenperature of. about Z0[errJC. tor a period of about 2.5 hrs., or until al
sodi um hydride has reacted. To the thus forned dinmethyl - oxo - sulfonium
net hyl i de reaction m xture, maintained substantially anhydrous and under a
nitrogen atnosphere, is added rapidly, with stirring at roomtenperature, a
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benzene. 450 rrg°f§o’fa6§: t?g:"{si‘é% “°“s§32 g Of%o etﬂa'fr ngn 3 -
one i s obt gj Ned gselieh ehuik ticADof the 1006/ Bihls eluate gives substantially 40

55 [err]- Met hylperesss782-0meth er— -spa-ox Hneen - 3, 2dne @rdmmurﬁqﬂx{i H

Met hyl ene - 20 fackf from fthey is seded Wled[}fh’ﬁ "-ga*gr omi um
trioxide is addé‘@' D °§M§,°E§ZCI%5% ;v 3 i et 1 TT1 Ng.
The sol uti g i smmﬂ twitd f2onb bexiifle, aneftheﬁafommﬁaedl,rta@hisebmm analhean‘yo 45 two
| ayers are sepaput6ds- mnbylmpg%lsmrdxayepnfBr-roedmmm—déf]@entrat ed to about 40

60 Step B
6,7,8 Methylene - 20 - Spiroxa - 1,4 - Dien - 3 - One :
. One g. of 6.7 - methylene ~ 20 - spirox - 4 - en - 3 - one is added to 1 g. of
50 2,3 - dichloro - 5,6 - dicyanobenzoquinone in 10 ml. of benzene. The mixture is = 50

refluxed for 3 hrs. under nitrogen. The: precipitate is filtered off and discarded. The

filtrate is passed through a column chromatograph packed with 100: 1 basic alumina.

The product is eluted with 10—209%, ether in benzene. 450 mg. of 6.7f - methylene -

20 - spiroxa - 1,4 - dien 3 - one is obtamed, mp 122—124°C.

55 Step C 55
6,70 - Methylene - 20 - Spirox - 4 - Ene - 3,21 Dlone
,7.3 Methylene 20 - Spiroza - 1,4 - Diene - 3,21 - Dione
8 g of chromium trioxide is added portion-wise (25°C) to 18.7 ml of -
BuOH with stirring. The solution is poured into 50 ml. of carbon tetrachloride. The .
60 two layers are separated, the organic layer dried, and concentrated to about 40 60
ml. to yield a solution of ~butyl chromate.
Two g. of 6,77 - methylene - 20 - spirox - 4 - en - 3 - one is dlssolved in



m. to yield a solution of t-butyl chromate. Two g. of 6,7[err]8 -

net hyl ene - 20 - spirox - 4 - en - 3 - one is dissolved in 4
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35 i wlnch M is an- alkah metal and the dotted line at posmon 1 mdlcates the. opuonal -
presence of a double bond. - -
2. A compound as claimed in claim 1, in which M is sodium or potassium, ' :

3. The process that compnses hydrolysmg a compound of the formula

40 in which the dotted lme at posmon 1 mdlcates the opuonal presence of a douhle 40
bond, with a C,, alkanol and an alkali metal hydroxxde untll a compound as .
claimed in claim 1 is produced.



3. The process tha I ng a conmpound of the fornula 40

I n which the dotted 1 I ndi cates the optional presence of
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a conmpound as cl ai roduced C L M S* 4 ° .
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6, 7[err] - methylene androsta 1,4 - dien - 17a - yl) propionic acid are
30 prepared in quantitative yields. WHAT W\E GLAI I\ngOS;:‘; 1. A conpound of the
formul a NG : _

35 in which M is an alkali metal and the dotted line at position 1 indicates the optional 35
presence of a double bond.
2. A compound as claimed in claim 1, in which M is sodium or potassium.
3. The process that comprises hydmlysmg a compound of the formula

b .

40 in which the dotted line at position 1 indicates the optional presence of a double 40
bond, with a C,; alkanol and an alkali metal hydroxide until a compound as
clauned in claim 1 is produced.



35 in which Mis an alkali nmetal and the dotted line at position 1
i ndi cates the optional 35 presence of a double bond. 2. A conpound as
claimed in claiml, in which M is sodiumor potassium 3. The process that
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