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. . '( COMPLETE SPEOFICA.TION 

.. )i' . lmprovt;ments in or relating to Steroid Compounds 

l We, G. D. SEARLE & ·Co., a C«pocation sOOuld! be noted ithat the alkaooylthio-alkylene 

/ orgmised an.di exislting under the laws of the radicals, a~ limitedl ro those which affoll'di 

• :,~ Staite of De:l.aware, United Stares of. America, lee and:/or 7a. positloning of. the sulphur-<:lDil!-. 35 

of P.O. Botx:'SllO, Chicago, 80, llliooi.s, United taining side che,in • 

.,..t. ·• ' · 5 &aites of America, do hereby declare the in- The compounds of this ~cioo are pre-

1 · venitioo; for \lll'hich we pray that a pettnit may ferably man.ufaotuired by mixiilg a tbfoe!Jmooic 

. <-;','_ ~i !'e.gra~ ~~~ thebe~--~~lw~ch acid of the gooera1 for.mula Alkyl-CO-SH 

. _ _":.;-

1t 1& ro u;; ., ... ~ ro patt1CLWU Y ues- with a •1:::.1 andl/or :/:::. 6--d.ehydiro derivative of 40 

aiibed in and by the following ~:- the ... .......-....-A.;..,,,. steroid of dJe formula 
·JO This invmti<m rela.'lleSI ro a DJeW group of """""'.....,~ . 

. allamoylthdo - 17 a. - Cll!"box.yethyl - 17 /3 -
. . hydroxyandrost!ein - 3 - OllJel lattones, the oor­

respoild!ing 19 - mr ~ and! processes 
~::;-.t.-::-=-.. --. for the manufacture Jthereof. · 

1S The mvenit:i()D provi~ COOllpOUilds of tire 
general furinula. 

·.: ... _~:··' 

.. , .... · 

... 
. -· 

. . -··:· 

A 

. :-.:"-,"':·--:--:. wbierein A andl R are each a hydrogen aitom or 

a methyl radical. A solvent ~um· can be 
empl~ if desiired, and! ultra-violet irradfa... 4S 
tiOO 91' heating cm be used to :increase the 
-mwtioo rate. 

EquivaLe:ntt: 11:0 tthe lactonies foc die pw:pose.s 
of this inMe:nitiro are itbe correspo.ndling · · 
hydroxyac:ids and their· alkali md'al salts, of. SO 
the· formula 

A 

wmrem A and R are each. a h~ amm 
or methyl tad.ical? w~ M ~~ ~ !J;~en 

,...... 
i 



,~··· 

! .. •:. ·. ~- .· .. :..:::::. 
~- .. 

: Ct>f E 

: eD/' £ 

(· .. 

' -~:. 
·1·. ·-~ ... -

2 889,310 . ':JI-

or an alkali metal atom or the. ammmum 
racliail and· X andl Y are as defined above. · 
.· The· !@tones, hydroxy acid&, and salts here-

in described are. useful because of their valu-
5 able · pharmaoologi.cal propetties. Among other 

ithings, they are diuretic ~s, and adapted 
to block the efiioot of dieS01X:y-cootioosterone 
.aoetaite on urinary· sodium and potassium. 

Those skilled in the ·art of organic syDlt'h~s 
10 will :readily see mat me described 1actoo.es, on: 

contaor wit:h aqueous -alkali, 'are converted ro 
alkali. meita.l and amaromum salts <Jf rtbe . cor­
responding hiydroocy acids from whdcb ithe free 
acids can b:: obtaitl!Cd by a brief exposme to 

15 a proton source. Prolo.ngllltioo <Jf me expo-
sure time :indJuces laatoniisatioo. -

The following,eXampJies described lll, detail 
certain of the compoiundis illustraltive of· this 
inventiO!DJ. In ·these ,ixampiles ille:mperatures 

20 are given in degrees Oe:ntignde (°C.), relall!ive 
amounts of ma'llerials ini parts by weight (c.g,s. 
uniits) and .pressures in miillimettes (mm.) of 
IDl"..rcury. 

EXAMPLE 1 
25 . A mi:xiture ctf 1 pant of 17« - (2 - carbm:y :­

ethyl) - 17-/3 - hydroxyandrosta - 1, 4 - dien: -

. . • .. ·>' . ·.· ·-.- .. 
201-202° c. (wiith deoomposilli011J),j; ~ 
acetylthio - 17 « - (2 - ca.rboatyiet1J:ylY '.'.". 
~~~ - 4 - en - 3 - ~<l:·_-· 

··., :...:. . 

·- .,.· .· 

0 

ExAMPLE 4 

~.:· 

....... 

70 
A mhlti.J:re of 13 parts of 1711 - (2 - car.boxy'." 

erhiyl) - 17P - hyd!l'Olltyandiroota - 4, 6 - d!im -
3 '." one lattone and: 10 parts of itbiOproipioo.ic. · . 
acid was hiead.-ed!. 811: 90° C. :for l/2 hmlir: ·. · 
Worked ... up as ~edJ in Example 3 aff~ 75., 
17« - (2 - ~boxyethyl) - 17,P - hydroxy- 7«·- -·. ' 
propiooyiltbfoandirost - 4 - en - 3 - ooe 1aotooe, 
me:IJting at 192.5-194 ° C. · 

3 - one lactooe an4 1 pett of 1thioe.ceitic acid . BxAMPLE 5 . . ..... 
was heated a1t approximatcl.y 90° C for 1 /2 Octanieithiolic acid was prepared by bubbling ~~~> 
hcmr. The bUllk <Jf ithe excess tbioo.cet:ic acid hydrogen suil.phide slowly ,into 102· pa.iii;s- r4 

;.. 
·-. 

30 was then evaporated under niiitrogen. and the ootanaic ·~de for 48 hoiu.rs with stining-. 
residue crystallised f.rom a mixoture of ei;hyl At :the end of t~ 48 boor period,. i!he .solu-- :~ ~-
aceitaite and ether. Recrystallimtioo from ethyl :cion sbowedJ a ~ght gam of apiproxidnatd.y 
acetalte a1fordied 1« - acetyltbio - 170: - (2 - 12 parts. The octmrett:bfolic acid was c:tisti:Ued 85: 
carboxyethyJ) - 17,8 - hydroacyandrost- 4 - en- from the miXlture at 0.5 mm. pressµirc, and 1-dl 

33 3 - one laotcme melting: at· app.roximaltely 199 a boiling pointt: of 60-64 °. C;/ 
-200° C. (wiotb. decomposition.). . . A solurim of l patt of oct3.niethiolic acid 

EXAMPLE 2 . ~;ir~~«~~::~~r-~h~ gij?··:·_:::···, ' 

. 40 

A mixfure of 7. parts of 17 « - (2 - C31"boixy - was heated -on. a steam baitb for ·tw'O. ln:Jrs. 
ethyl) - 17P - hiydroxyandrosta - 1, 4 - dien - The rea.a:ioo mixture wasi itheD. ·itakm up in 
3 - ooe laotooe and 10 pmt:s of thiopropionic benzene and applied! ltO a chiJ.Umi;t:ograp~ 
acid was. hmted 811: approximarely . 90° C; for ooLumni .. amtammg ·silica giel. The column. was 
1 hour. Ethyl acetllitC andi sufficient hexane tO d:eve:l.oped with bemene solutioo.s coon:ainoing: q5 
induce crystal:lisariO!lll. were added, and the increasing amoonts of ett:hiyl acetate. UpiOIDJ 

45 
product which separated was :fu:r.ther purified dllltion.. wiith a 5 % Solution of ledhyl acetate 
by. r.eorystallis81tion firom a .mimn-e of bear- in ben.zenie: ~ evaponti.OOJ, ~ ~ a~ 
zene: and hf'"..mn.e The 17« - (2 - carboxy - 7« - octamy1thio -: 17« ·- (2 - carboxyeitb.yl) :.:; · 
ethyl) - 11.p - hydrox'.y - la - propiooylthfo - 17,,8 - hydroxyan.drost - 4 - en - 3 .;..one laot.'OOie 100 ~ 
androst - 4 - en - 3 - one lactone thus Ob- as ,an oil. ne· compound .had. an absorpiti.911 ... ·. 
ta.ined! melted at 176-178 ° C. (wiith dec::cm:- maxiimum in. ttbe ukra-violet at 237.S ~.D::illi.. .. 

50 positiODJ). microns iindl an CJDtinctio.n. ooefficleat r;4;\a,D(;6i·\··~?• . 
EXA.MPLE 3 18 150 rnmi red! · • · ·.:bseiiieir· ~--. 

A mixture of a~y 11 perts of 5.65, S.95; 6.i7. 6~ ~:~: .-<.~~f . 
~~ = ~~=J~ 3 -1~'"1!r!:~ ExAMPLE 6/',:::· . · -~:·~- :< .. ~L ~ ~ 

55 10 parts of ll:hi<iacetic acid was heated at 85- A mixture of 5 parts Of l'i« -t2i. car~v;-f-,-:.(' 
95 ° C. for 1 /2 boor'. Most of :the excess thro- ethyl) - 17 P - hydiroacyand!rosta -- 1, 4, 6 -,,:;, ;; p_ _ 
aceitic acid! was ~ by ·varutim distilla.- trieDi - 3 - oo;e lacttXme ~ ~ ~ .. ; 
ti001 at .this point, andi me residue was diluted . IO. pam cf thiooamc acid was heair.edl at.. ·SS~ Jl./ · / 
wilth mert:banol. The deSliredi 7o: - a.oe:tyltbdo "" 95 ° C. for 1 hour". ~ .: ~~-1'.;.):~"' ::.· ,,_- / 

60 17« - (2 - cubox~yl) - 17P - hydroxy - :acid was thereupon ~v~l:l'\_.~iU-/ 
androst -·4 - en - 3 -one~ nreking 811: varuum diistilla.ti<llill; andi :the-~~~~ · .... · ;,-/ 
apPI'Oximately 134-135° . c,· crysralliSed out. chromarographedl OOi silica gel, llmng., ~~ -
He:aired above this metting pomt:, the produtt andi eth(yl acetaltle as developing sol~ Fn:m · .. 115 · . 
sW.idified and melted! agailll at approximutely an elua1e comprising 15 % ~ ethyt acet&teiiJi . - . ' -·- -·· 

'! 
' : : 

,:,~·.·.' 

-~: 
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. '· . . ·. . ,. ·t e + bet)J.ene there was obtained, on evapomtion. of !isolated pure i 7 ci - (2 - carboxyethyl) - 17 P -
·. -; ~ ,..a-. "' sqfv~, the desired b, 71% - cliac.etylthio - 17:-& - hycfl:'oxy - 6 - methylandro&ta - 4, 6 - dien - 65 · 

· • ':' 1.~ 1iR1' • Cl- - carboxyethyl) - 17,8 - hydroxyandrost - 3 - one lactone, the melting point of which 
· ~ -0 lj - en - 3 - Ollfl lactone. The produot was was 204-205 ° C. 

.:-.:.,:. 

·:.:·:·' 

.. . . . :;-.·, 

· ..... _ :---,. ,,.;V J:!18racrerlsed . by, a maxirm.un in the ultra-. Using the technique of &ample 3, but 
: "I' & _.. [ violet absorption. spectruIDi at 236.S mµ peaks su~ 11 parts of 17 z - (2 ;. carboxy -

' ~ ;),,., .... in me .infra..i"ed absorption spectrum at 3.4, ethyl) - 17,8 - hydroxy - 6. - methylandrosta - 70 
11 ~ 5 65 5 9 6 0 6 2 7 4 8 5 8 8 and 10 5 p. 4, 6 - dien - 3 - one laotone for 'the.:_U..pants • r:: 0 ~ • s~~ti~~ of·~ ~~ ~ oi of 17ci -- (2 - carboxyetb.yl) - 17/J - hydroxy -

• ,I 10 rlliopropionic aciCI: for ithe thioacetic acid m an~. - 1, 4, dien. - 3 -. one -lactone called. .. 
C1t<-k.E ~ preceding- ~gral'_h ~ this ,namp1e for the!:ein, -there was obtaine4 7a. -r acecyildl:iQ -

,-..... yielded lix, 7a. "' dipropionylthio - 17a: - (2 - 17oc - "(2 - carboxyethyl) - 17{3 - hydroxy - 75 
A • carboxyefhyl) - 17P - hydroxyandrost - 1,en - 6 '."met:hykmdrost - 4 - en - 3 - one factone. 

I -t. 3 - one lactone. · The product melted at 237-240° C. (w.irh 
decomposition). · · 

l 

! 

\ 

15 EXAMPLE 7 
To a rolutioo of 820 parts of chlonmil. in 

87,000 patts of xylene CODltaining 1 patt of p­
itolume-sulphonic acid monohydi'ate was 
added, with agitation at .the boiling point un-

20 ckr reflux, 1000 pam of 1712 - (2 - carboxy -
ethyl) - 17,8 - hyd!roxy - 19·_ norandrost - 4 -
en - 3 - one lactone. The lactone dissolved. 
The resuhant soluti.ooi was m.ainltained at the 
boiling point under reflux for 1 hour and then 

25 c001ed and chromatographed on silica. gel, 
using: benzene. and ethyl acetare as develop­
ing solvents. There was isolaJted by this means 
the desii.red 17z - (2 - carboxyethyl) - 17/3 -
hydroxy - 19 - nmandrosta - 4, 6 - dien- - 3 -

30 one lactooe which, recrystallised from ethyl 
acetate, melit:ed m .the nnge 235-239° c. 

A mixlt:ure of 47 parts of 1712 - (2 - carOOx.y­
ethyl) ".' 17P - hydroxy - 19 - nonmdrosta ..:-4, 

'2:,: 6 - diiene - 3 - oo.e lactooe with 100 parts of 
;;>.., thioacetic acid was heated at 80-95 ° C. for 

several hours. The mak:rlal was then tilm 
up in: benzene and chromat:ograpbed on. silica 
gel, using benzene and ethyl acetate as de­
velopmg solvems. There was isolaJted by this 

40 means pll'l'e 7 a: - ·acety'Ilthio - 17 « - (2 -
car'box:yerhyl) - 17/.3 - hydroxy - 19 - nor -
androst: - 4 - en - 3 - one 1actone, whlch was 
ch>STaoterised by a maximum in the ultta­
v:i.ole!t ~bsorption spectrum iat 236.5 m,u. The 

45 product melted ~ 111-113 ° C. 
Substitution of an equim.olecular amount· of 

tthiopropfonic acid for the thioacetic iacld in 
ithe preceding paragraph of this ..exapiple 
yielded 7a: - propionylthio - 17:x - (2 - car -

50 boxyerhyl) - 17 f.J - hydroxy - 19 - norandrost -
-4 - en~ 3 - one iactone. 

BliMPLE 8 
A solution, of 5 pants of 17:x - (2 "'cKboxy­

ethyl) - 17P - ·hydroxy - 6/3 - methyJandrost-
55 4 - en - 3 - one lactone and S parts of 

chloram in 400 parts of xylene containing 

j 
a trace of p-to1uenesulphonic acid was heated 

,.4- at the boiling point of the solvent under re-
i ~ ~ J flux. o.vemigbt. The ·solution was then strip-
~ 60 ped of. solvent by vacuum distillation, and 
'- · the residue was chromatographed on silica. gel, 

··:. : .. . ~-'· 

using .benzene mid ethyl acetate as develop­
ing solvents. By JJ.Sing this means: there was 

. -~ 

WHAT WE CLAIM IS:-
Compounds of the general formula 80 

A 

wherein A and R are each a hydrogen atom 
or . methyl radical and wherein one of the 
meals x ·and y is an .al.kaneylthio radioal. 
'8Il!d me other is a hydrogen atom or an 85 
alkanoylilhio radical, the a.lkaooyltbio radical 
conmining less ithan 9 carbon .atoms. 

2. Omipounds of the general formulia 

--· 0 
l 

Alkyl-C-S 
: CH 
I 

0 

wherein the alkyl group conmim less than 90 
9 carbon atoms. 

3. 12 - acetylthio - 17« - (2 - carboxy -
ethyl) - 17 /3 - hydroxy - androst - 4 - en -
3 - one lactone. 

4. Compounds of the general formula 95 

0 

--·. 

· ... : 

.• ·.:··=· 
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... ·r.e+ .. . ·berJ.lkne :there was abtadned, on e:vapomtion of isolated pure 1_7a;. - (2.- carboxyerhyl) - 17/3 -
~ • . ~vent, the dle$iredl la;,. 7a; - diac.etylithio -17"" - hy<koxy - 6 - niethy~~ - 4, 6 - dien - 65 
li • ( ~ .- car~yethyl) - 17/J - bycJroxya.ndroet - 3 - one lacto~ irhe melting pojnt of which 

- . t • . - CD! - 3 - one la,otooe. The prod'uCt was was 204-205 C. 
,.::·~- 1/~ by, a ma,ximium in tbe u:ltta- . Using_ the techndque of &ample 3, but 

",., ~: r _yiQ!let a~oo. ~at 236.5 Dl\U peaks mbstirutiing 11 parts of l7a; - (2 - Cll'l'boxy -
' . ~Ji. .m tne ~ aboorption. spectrum at 3.4, ethyl)-- ,17ft - hy.droxy - 6 - merhylandrosta - 70 

. #j,·~ 5.65,. S.?, ~.O, 6.2; 7.4, ~.S,. 8.8, andi 10.S p.. 4, 6 - di.en - 3 - one lootone for ~ 11 pal.'1tlS 
~r::o Suibst!ituition of•m eqwmolec\:dar amo\lll4: «. of l7a; --(2 - carboxyethyl) - 17/J - hydroxy -

. ) ~ ~.for tl:he thi-oea:tic acid in an~ - 1, 4, di.en - 3 - one laotone called 

. e~.E lthe precoUng· paragra.phi <I. this ~ for therein~ -there W~s o~ 7« ., ooet.ylcllio -
-~ yielded lex, 71¥. - dipropion.ytmio - l7a; - (2 - l7a; - (2 - carboxyethyl) - 17./3 - hydroxy - 75 
1 • carbolcydbyl) - 17 P - hydiroxyandirost - ~en - 6 '."methylandrost - 4 - en ~ 3 - one factooe. 
I\ -f'. 3 - one lactooe. · The product melted at 237-240° C. (with 

deComposition). 
15 ExAMPLB 7 

To a sol.Ultioo of 820 · par.ts· d chloranil iDJ 
87 ,000 pants <i xy]epe cOllltaining 1 pant of p­
duene-su1pboodc aci.dJ mooxithydrate was 
~ with agJitaitioo an: the boiling pOOit un-

20 dJer .reflux, 1000 perts of 17r.t - (2 -~ -
ethyl) - 17 /J - bydlroxy - 19 - oorandiro6t - 4 -
en· - 3 - ooe lactCllJe. The: lactone dissol'Ved. 
Thie resuhaDJt sOLudoo was maimained a.t the 
boiling poiDit unda reflux for 1 hour and then 

25 . coolm and cltt'omSltographed Olla silica. gel, 
using benzenie and ethyl aeetate as develop­
ing 801.vml'S. There was isol.atted: by this means 
the desired 17« - (2 - cadloxyethyl) - 17{3 -
hydraxy - 19 - norandrostta - 4, 6 ... dien - 3 -

30 one 1acrone which, t~ from eth~l 
a.oota.te, melited ini the irange 235-239° C. 

A minu.re d 47 perts of 17r.t -(2 - carboxy­
ethyl) -:- 17 p - hydroxy - 19 - n.omndrosr:a - . 4, 
6 - diiene - 3 - one lactooe win:h 100 J.'8:!S of 

35 thioacetic acid was hemred 84: 80-95 C. fOl' 
several hoo!rs. . The malller.ial. was then 11:mn 
up in: benrt.ene and chromat.cgra.plred on. silica 
gel, using benzene and ethyl aoeitate as de-

. veloping · dveuts. There was isolared by this 
40 means pure 7a; - iac:ettykbiio - l7a; - (2 -

catboxyiet'hyl) - 17.P - hydroxy - 19 - nor -
andros:t - 4 - m - 3 - one 1actone, which was 
characterised by a maimum in the ma-

. v:ioleit abrorption .spectrum m: 236.S mp.. The 
45 product melted ail: 111-113° C. 

Substiitution of. ·an. equimolecu:lar mno.unit of 
lthiopropi.onic acid for the it:bioacetic iaoid in 

· Ci J,. £. die preceding paragraph of this ~ple 
: ll'r. · ~-7« - propionylthio - 17"" - (2 :- car -
. \· _?J>-- }»fyerhyl)"':-17/J - •hydroxy.- 19 - norandrost-
:) ~- .-- -"'"3 ... 4 ~-~~3-~ one iaat:one. 

.\ '·.· /~ ,:-:: . . · : EXAMPLE 8 
_ ~~:;; . .- A solu~of S pm of 17« - (2 - carboxy -

:-"-:;erhyl) - 11fJ·- '?ydroxy- 6P- methylandrosit-
, 55-- A - en - _3 - one bctone iand 5 pans of 

; ">- .. _.cbJ.oranil m 400 parts of xylene amtaiining 

WHAT WE CLAIM IS:­
CompOun.ds of ~he general formula 

A 

80 

wherein A and R are each a hydrogen atom 
or . methyl :ra.diical and wherein one of the 
nid1ca:ls X ·and Y is an alkan:oy!mro radiioal 
'llD!d me. other is a hydrogen: atom Oil" .ain 85 
.albnoylit!hio radical, ith.e . alkaooy.ltllio ;radical 
containing less lthan 9 carbon atoms. 

2. CompoundS of the genent:t form.ma 

0 
I 

Alkyl..C-& 
\CH 
I 

0 

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

3. Irie - acetyltb:i.o - l 7o: - (2 - car-boxy -
ethyl) - 17.P - hydroxy - :androsr - 4 - en -
3 - one laotone. 

4. Omlpound& of Jl'he general :formula 95 

; ,. -r .t + ~ ~: -::~:~ ~~:~kenesulphooic acid was heat~ 
:1 ~ ~ . : . -~.--~ ~i!k,:1::1ttli':i~; ' 
:· -t ·., e ~ ~'--Of·. ool~t by vacuum distillation, a:nd 

'. \ 
\~ 

' 
'\-. 
. . . 

--~ ~~.residue~ chrom.atognaphed on silica gel, 
. using ;bemeiJe :and et!hyil r8cetate as develop­

ing :solvents. By~ ~ means there was . 

I lllllll llllll lllll lllll ll llll 
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