PATENT SPECI FI CATI ON 776, 427 Date of Application and filing Conplete
Specification: Cct. 20 1955. No. 29988/55. Application nade in United
States of America on Cct. 25, 1954. Conpl ete Speci fication Publi shed June

55 1957, Index at acceptance:-d ass 2( 3).; U4(AL: A2: Cl: C2: C4),
‘¥nt ernational d assification:-- CI)?C COVPLETE .SPEC FI CATI ON 4- Est rene 3,

173~=Bi ol ,.« 17-Substitution Products, Esters thereof, and their product I on

3 SEARLE & CPA'DENKPK' SPE@EFIA KTI@NOUMS of thi s- i nvention .

nerica,. a cor- tively. weak

Lare gl linois, United States

- andr T . They are poration  fornmed under . thgd @@, 27he State
I espe g RN | e Dare ofiépphicatiarrued filing Ustiphatel SpsafidationdOct0fo, Igss,i noi's, Uni t ed

St atjSfiks AT duiwggejgy therapy because. of. 'thei.r- very hi gh degree
- of I BErE ; £ion that a_.activity.in

- pr o GEE TR fen ANADO! ' nadelt i\lh sﬁ‘tmﬁ%/'? P&h?%d’-sf'o us,. and the net hod

3
!
!
i

BAY h&°‘!‘ﬂ?‘%§j’6ﬁ'ﬁﬁg‘-’°@é’+ﬁéﬂhﬁ’| Jdosl5\mﬁ7-ch it isto be -perfornmed, to
fofructural for mHa—in—which Ris hydrogen can larly described

4n ﬂﬂ@ I ny.enj .ent | repared by reduction of
Ithe Qy‘-‘“tr‘---Z%“ﬁg'aawggg”oi’gb@o%oﬁhé Y:"l’hbg' re)dug- 20 . T)he pr:selnt _

|nve'ﬁﬁ“6'i'|"’t“!ep5f§§“t‘6“ ~ tion can be carried out by the ‘use of.the
- Meer+ highly = active: symdmnmmpicmrmﬁgents wei n- Ponndor f - Verl ey

eactlon ) rt| uI to 4- estrene 3,17-diol,
an_al'so’ be%c%%gngﬁg sﬁpéﬁ 17 &gh ?ﬁ Eﬁtegﬁﬂ?ﬂ'?? ut ed der i vatlves
nd esters t hereof . "~ agent. ﬂ!ﬁ‘“’ ‘!ﬂtm!iorohydrr des and al kal i. 50 The '
npoun x> s@@m&.thoesmue,sSmmvemeodampmaifﬁtmven&dnum hydrides, e.g.

L Qis’l‘én‘teé ed gadrogenit stmsiCThabre hydri de and
at .-.fqm?:ed ﬁ maﬂy valuable in human and mseht?unary 1 The
twetputy

j.:-e.mtrermmhs £ S o i i ML o

Ey' Y beeasmdtws,@ad Brormeﬂmbns Fbohﬁouﬁdinbfeﬂ;b
oy o Rn}hﬁlbdgeictan tution:
uct &e@fmﬂn tEenrene"éhef?:f afen _ J’E nat\tht: #% an

be dafial | e 4 two carbon

: ‘Bﬂt‘;‘h pasiott cghtbetis g wndbaliD t @ein-BOuntorBVirky Aadifen.|d E’@@@ of either the
_-_‘-eng lg?“’fhf d:gg;ut: A-estrene-3,1 yF"én’éso @Pp@conmha!ied sl ascheducing | USt T ati vel y,
Ny | Theltbahoit Wi uﬁtﬁﬁ&“ﬁy ma kT %f?;;trdwearfed [adkek | SQr e each
ydr $yeqn e représ@md by thegdneralpscapeiay | hyda hﬂmﬁal lgﬁé‘rhmljﬂtﬂ"f?gues zoyI
'l"'cal‘f"m&‘r‘a an acyl - radi cal " deri:ved_flheMrestrehddBIBdibls substituted in the-

6 an. . aliphat |&I cay boxyli ¢ aﬁ@s@@ht’!aﬂmmkg LIoLp @mamﬂg afin. exarrpl e of

: -t'hod for carrying,-4t. i ght caﬁmﬁhmﬁﬁe‘@%l Sf s55either a.
49 [err] et hy nigtion%pr rxdm ﬁfﬁ or a |lower
h i ; iol, .in a st sttt  issS kit RERGIRD, ahplﬁm_shaken car bon

on
ess than n| ne c%momﬁ%lﬁ alsmenatmlaasrrmu?gogqeﬂrg in the

'__I e a nobI e, et alac&ﬂen%typm;kT d?f l”,_oreﬁ Hfyoener al

. ch aRshypvll . praphi PR, Coawell i’ R and
: Roand hyc y1 eyl a%n‘&édllﬁbeqls)mpleg!med in stages
0 -maauramghhuéwwfyhameox{amﬁ@dh&ﬁl ‘3% V& 8inglE 8T dtho 'fdr% "

St 1 eneigBt abonlatoins. Awel radickioh istebthet 4 omet] 2 dipdrygensfion, CAL zpé;mg,gﬁ d, - such as

he fo Ben a lo e 9 cﬂ I'd1°1,l9ndeﬂuubm susgmtm Brshaﬁ@ndl ti ons
r opi. o% ’Baa'fa?t Wmﬁ?ﬁt@’ﬂ ﬁ& Pifﬁm!@ﬁelr ein; '
--hydrﬁgermtm@mreg&mgté&ﬁernu&hc&aﬂ forKﬁlaSCham@@@ﬁea ri7@pr opi onyI .

1ior cycl&ﬁndemb#cehMabﬂwylaﬂaﬂr \ﬁémgpundis&’du&ddﬁtd’g%&@tlh%yl_ exaneacetyl
s adicalgy s . igha |

_f-?ff”Dd'f'ﬁﬁm %%ex% ) <, c%ﬁ qekcabl

T

n%ﬂdmnsof this

i m éﬁ% ‘ﬁgﬁmﬁsuch as

r17 %‘Eda@bvheouol Y7-adyi-4al ‘ent

pr oGédpégn ratﬁdnbﬂr@ cgdo- | alsble boﬁ
et hyy-Iexanexe lrﬂfhcd ¢ mthcalstrm be 3, Al Wsefil, ahd rolmoxﬁlileqtﬁiraltzﬁ Naclfica _
et byl 4F “"' off 2 Tl &P‘ﬁeq‘%ib PerFFt!Ilre ﬂoetldmamdanm‘ of ' :
17[err -ws&y FHed ed];?o dﬂ yticr adt cal such;
as 5 nout, al hlkdnyl radtwelichlas Singl] hnymg Medefl | ;
but enyPr: bipnyh nora g 1 radichlc stich ggic lof aﬁw-all@ﬁyl m_ @tlkyr]yl- ofa41d aI kynyI
R HnYl 1 . 1, pr Opyny|esb§1lﬂf,lgd5@t§vﬁ§p| the 17a-subsmtut10n pro- . .
Tare the 17[err]-substitution pro- [Price 3s. 6d] 2.

~dtict's of 19-nortestosterone in which the 17[err]- This corrpound
i s appar~ent’| y the 4-estrene- substituent is an unsaturated aliphatic '
hydro- 3lerr],17[err]-diol carbon radical. These are conveniently pre-
'EXAMPLE 2. pared by a variety of procedures whi ch'invol ve To a sol utign
of 14 4 parts of 19- nortesto---5- the addl_t_J_Q[L oj__acetyl ene, -a_honol ogue of

e

o, e L, o



acetylene, or an organo-netallic conmpound to of ethyl acetate is added a
solution of 10 parts a steroidal 17-ketone. For exanple, 17[err]- of
sodi um bo_rohyd de in 200 parts of neth- ethynyl-19-nortestosterone can be
‘ed by ~anok.  Thé mixture is maintained at roomtem the addition of
acetyl en-e 0 3= et hoxy 2,5(10) - perature for an hour and treated first wth
30 10. est'radier-17-one, foll owed by acid-catalyzed parts of water and
then a sufficientz anount of 75 :hydrol ysi-s. 7%9827| soneri zation of the - '
resultrng acetut,tq-.i.,tdgt_c Lower—t-he pH td. The reaction product The
s lwmswﬁtame mmh)chuireem-s THH Cipotmal pat m
s ﬂ’@i“’é‘ﬁhldro-onh,lv.@ﬂml a 1gglrrenﬁy 0 ﬁr 8'gen

to about 50 part@r;;;t mﬁmt LGl ié dExmemdy i 7at i O
IC

dilutionwth QOthDaddnkmO(ff iele, & N@mplbge! ¢ 44 parts of 19—nortesto- f_.,.-_--_'
17[err]-al lyl - 194 aw*%glﬁ Wnsmtaﬂifhm%%geo fif&ihﬁ al:e& E{géoipm é;p
ﬂ itDF0 :

and washed' with 1 s Py &HEPlge 17y atof welinme bom 6F et

wat er: -Chr oimat ogrf%pbéru@n,f h%%@::@ é;_tr ‘é@‘?ﬂ@ deindintaited@t room t:rtg- -

3- posr tion, wi¥h ema&rai- 7—one,niaﬂd%di T acldf 4c8 C n&“r% ;’glsugﬁbﬁf& with 3ﬂet aI

al um num’ hydrr d 4 prrrzer@nmf tlwestdtage-a&u&hdib ﬁs%%gmgg{g .
proper- by the J E“ ury ‘f’tl’eacﬂl*tmn 18t¢9nce1traea oS st:eh}a'fbatﬁ i ned "
in the precedi ngloerxcaﬂjah&hc rol ﬁn Zterﬁﬂ";g‘bﬁ gf tothIprSOdutstAft@f
4-estrene-. 15 aﬂords 17& stbsterone. These 19- tate is co xﬁ fﬁﬁraqater the precipi-

A ni'xture of 102 prpstcrong E‘“’@%@r@ﬁéﬁes btielec:l'hera@: ﬂwrodiatagi@l Son &%ﬂ:ﬂﬂ with 80 .
i nvention are Obmemﬂ" Faf sgfmﬁstemﬁg &ample tyRild g& from -

the 3,17-di ol s. bhy theneamtnPodkont Iy - “&Fm# o ¢f th pond hudios! piper-

parts of cedu?@esgem'ﬂ’el@hswgﬁdmknymgﬁmm-&aﬂ:e ec- prﬁ’&‘*‘tg cgample.
and 2 parts of s lﬁh@g‘)j‘ageta trvely est erA fmisake vy USpaﬂQopﬁ.%su%Lﬁﬁm%a’
equi va-" i s. mai NiRbdIE é‘ f%“l (Qelh'é&nts prt&ﬁnakets;nt@ AR,

hal i de or.anh dr¢edte¢s tr‘ms-hyai& Qfoup 2 RE fobedcld dlﬂpemm tof ed
to is particu 5ar‘P ly setegifipd) X E’quSzubs mta iaﬁéi @;’E@?

addi tional 2- houfsgaby %“é‘% '_ povalss if gthed vend. ﬂl@?@édteﬂdﬁﬁtie& Sndaggmgﬁrﬁ n%)
by the cipitat edefifaticed. ; Q,e%b Bt mé n ﬁ’é 023h2-had preibd. (e fis-
descri bed abo¥e te@t@nasdusdhbedsw Wﬁlterand washed with - "
recrystalti zatd ?ﬁtworry @ktersdaé mf 4qh®mﬁ§tﬁaﬁﬁﬁﬂd1ﬂiﬁmm {tﬁo&f 9%

aqueous. et hanol .a%gg e i95ohmined 3,1 BdioexyO esirdn which, -
17[ err]-substi tuheﬁe gl;ﬂ@m&s%ak ol 3y acpbon 4 7-4 @st renewv\/m ch
tives; - est er|§ Hyawddi @ayygr&rpgup b » Jou 35- 137. 5

C t he result q”m "“ drrm(lt?ésrémam!faadutee sthrone prop1onate, 100 é 100

esters substi t Utyggk . Etfg@ o aatamaﬂ-.udcﬁdq p
parts of 19- nortthmtecamﬁ& quanti %&kﬁ%@y € iprihppirts oft ruetienol. -
sterone proplﬁn ight 20d pmptraunea‘mrﬂagrbea \i- & %Bl h‘t“h|5s

i nvention wil BarC> 10 parts. of et hyI aces atty aﬂdh&o Mmr F“S
ful liy from the T0khsw 86 l‘&#l@% msto of . doerdurd bostolryeheide of rits digiRar

of et hanol . thﬁsmﬂqxﬂﬂm &!&r%uﬂﬁédl ﬁ% m by r‘?""g%ga@n %ffbeptemwaml ng
at r.oom t enpet aff speaion “ifhi I8

Centli - - parts? oty RaT 4 2 LR At sterg i 'tnmurpHxscsndcmvmreﬁiteéQmsh&f a éﬁﬁ])m
to 6 by. addItIOBﬁ@_whﬁﬁ,(a rﬁm&pmgm- 5 ‘Et‘f g@phy'overaslhcaget

i s feduced to. abdied tood@mipbt K eQéessl&%Qﬁﬂugﬁ néﬁ% uutcé}nﬂiof fexquple beRleton of -
19- fjor t est osty _ﬁemmvdty@nﬂe ter Gricidet wat thor z@8 i PPt g

parts.of eth "’?/BP’{“ gtaflteﬁ‘ Waﬂemnd‘éwmfra:bd " mb 9629 115
o Earf%d of nthf‘tnh um aI u_m num wrtﬂ"lr5 )

resit due is di I uh"-,

t wi pe its voI unf;te@hdﬂtahtbn the'Eblamﬂ"a ,

et her. - The eI | mélddmra l&%fsblbt ety pm '
IFPIIAlC e%zlé dﬂrddt}ﬁdlsshﬁ

sti red and

S L i & mm ﬂm*"@: Py
ove t =a. .'-..SI |-.l _C'a': gﬁ:ﬂi& Wﬁﬁ ; : @t me P Y
t hef et hod. of .:_elﬁptnd'lir% Ehttbuscm ethplO ﬁﬁeﬁﬁ
s i D Wi wroroheomsﬂetbabeteamglmec xe t&eﬁ LT S -

lithium: y: ohuiite
Watgr-i's- addw]d ._'."_, ?ﬁ) AT pllize '7-

inic. | ayer. | @et@eRAd @jclexs ﬁﬂ by Vot rtbanelohna' phe
._r_raxr me. at3:12-@01 WMSmalrmchtta nzom-tzb4°sgt Lghatsqﬁmseq 7?;?3??371

S CEONS. gl i€ “shawhiydr ous sodi u fmicponse -

MPLE 5. f%tste anaa"f*.ﬁ?atw $1995 Sugepent T8 armimwrece zznﬁiaa of 19&,,"" il 55

't . of. 4:-estrene-3,17-diol,” vacuum The residue is applied in alﬂ%

"'-3_1_0_ parts of benzoic anhydrr de and. 1 part of 55 tion of et h__/ _

ace{t ate. i__n benzene to a chromato- finely powdered pot assi um benzoate. i's

sti rred 120 graphy - colum containing 760 parts of silica for 224 hours at
Y Lehperat ure. rl then gel .~ The coturm |s washed wth benzene and

o ,s_".‘.__l v . A~ I N Y. Y 1 - Y




. to'abdlt 0-5[
' by recrystal

.. is ob-.A M%tlre

parts of nethanol. The m xture is stirred at sion is refrigerated for
several hours. The crys- 5 20 Cfor 10 mnutes, and then treated with
talline product is collected on a filter and 30 parts of water and a
sufficient anbunt of washed with 120 parts of cold nmethanol. This 60
gl acial acetic acid to |ower the pH to about conpound is
- 1&Lerr] -et hyl - 3-nmet hoxy-2,5(10)- 6.0. By concentration on a steam bath
~under estradien-17-ol nelting at ﬁﬂﬂyt 127-128[err] an atnDsphere of

hydr ogeA~t-he—mixture is . A i xt ) 1 25 parts of 17[err]3ethyl-3- 10

concent r sterexk ﬁ-qcl@entetepzdpjmaeﬁn BROOpgpar tbg eapaation of the ethereal solution is stirred 55

met hoxy- 2f acetgtg prathtasmlewretqﬁéﬁp phrtswt aethamok 4ndt Wi ce i ts

- volume of) ms y sm‘%?’ 9 Rt ,ﬁ%&%’rmﬂs fting “?l?é‘at ed 65

: preCIpSta()’ec.fiBfIIBmMEs?hndﬂienC attedtmrheap {af or 5

m nut es. 3W\garesrof (Wi wm%earmhoms:hedvam With\E2D larts. dﬂtolﬁrn;éﬂlhn'ol IThgatggon i S
g

added andafg et %t“irﬁ‘bhw ePHi 1 gom nﬂbtqdvt-s -metbesy 28 (18R d
cycl ohexg,p(;%%%n% el ﬁ%m % M (E,e@ E;lﬁrg@ﬁ‘? is col- 15

obt ai nedco ed( foedi Gelﬁﬂ G pr NP Qd%th@;{}@( 10de40 Jei | ter and
dried. Reher gibyed IWlﬂlmt:q u;srvome pfemeﬁ »l nwthmhaxrdahpdaeo aedcNRHd iPlgatei &8 by from
a mi xturé'eﬂlfm%&fcd@‘f%dj’ 0104 %ﬁ; % %‘ fmﬂ@as Q@qter : e
provuet e st ﬁa i

. maxi miSabbta'ineQ pxﬂﬂoﬁy)qns.lect ol Aler 1&) PR Y

"~ has the Qtlm%rtﬂuw!acth @or ﬂ' urlﬁed by fromaml#menfacttureen

17aferr] Ch!?ma nhy- Hhe ihPWE)I 0. pdf $-o
vt i aedlS iz;%zme Pipte e b, i—:;’ﬁf‘%?
is stitred for 2 hours at [err]. 5(10)-estren-17-0l, 160 parts of fe@EN

and is then chilled dresl I 0 SsPapsdof avated-.a@l f7opart? dﬁcmﬁcmuaistne7m x e S
fltteredfromas_rralog.&(r?gﬂﬁm*s chloncamdlssnrredfm'Zhours at FabT &

|
- solubl.e material, :V the filtrate |§11(ﬁr5c{mera *’%%342;‘?;1‘},‘;”“;‘3 %}‘,ﬂ
- with ¢onstant stf™ Mg, with 500 parh&nﬁéls\m&erfrmﬂ'bandmaﬁo&{t th

anl filtered. Thesiyblesmatrial, raad pheo et 1ealuuued;eso)ur it1ed
ﬁ@ on from aqueous n%l‘gr&tﬂ lwlwoﬁpﬁ# EYP@ of acetone

ard- .85 EXANPL, nner t here
of 10 parts of 17[9ﬁrtﬁ}>d etyhy@yktalﬂmuont MoRE :

b 17[err] - et hyl -19- rtest7osterone rrel olar from a mixture of acetone and 85
" met. hoxy- 1@%%}3@%@ b4 e ﬁ_éﬂ_m ﬁgﬁ{e@r 1s1Q1?1[ err] 51%
pal | adi umth@m,e QO)C@@Jmeﬁam ys ara ut 1 @4% PERcdPePeghrts of

'17[ er r% palladiign OQ&harmlr cagalystf ardli 6 an o ssxmtmazkeﬂzlparmwlmihymﬁ h a

i R w%tmm;g” 2

hydrogencatawes haendrbsarﬁmﬂat andmresx-paﬁttrsong d els

N

- maint ai-ndd rerpgini P@oqnemeﬂﬂb -f i tr@teatbyolow agitlificatiiewitte scetic acil I OOM

""te_rrpe_?“a. g‘l"’ﬁ ﬁ oeume%heréi A gl;[geg; gio‘tﬂ W@H@rpa@mfwmwaron of

Cothe fil - dxgat 5Q gt 8 pregipitate rat e i s
purifieds, IQ)-emayrsxt wl—dumlﬂngenatfomom acrysEIl.&edTTfﬁéhU 7 S th 150

--parts%fe mi xt 3et h e*tcvlo;'lzwwr'ﬂtmésthuddbtatnbds - and
cool etf t 3 gﬁiﬁ%“r‘“"ﬁﬂe It agpearsiciae 100
 17[err] ﬁih a@f?ég“ bﬁmﬁg{%&%ﬁ % ‘@L ¥y 55

01,3, 5¢( 1G)Im®smr’13muglmrﬂe?eltm etaitiong, atf Wﬁdaqﬂaé ' I-_-. from

- aqueo R Y}%:gg ditgredrwith Watﬂ‘, point block the ptoduct melts at about 80° C., charcoal
I

decol E.C’ Wﬁ%@ sl el fat gbjoupam s of
17[err] -t oBZlme pdits of ekite y Bx?iil ﬁi’i 1bn Flppears t hat
uc

100 oxy r§91«®¢ w hlt:lrllsemnﬂtﬁﬁowly |2207aih 3@0eumilni product contains
pr edo ﬁ ‘tl' ‘%[’%‘F ““"‘t;‘tfﬁé"re“ilys d| Lut ed Wi tm@ arts of Iiquid
17[ ef Wrﬂd#d tvmr darghout t he

foIfI«D xﬁimesaﬁyr mmdd:moﬁfoftahemt%feﬁr pa&pbfna!ia '}heoﬁﬁ élf;',t} %é;e't' ng until
the,«r @m iniin yin smply pokitipngt eﬂterwnt himmamen, and plehﬁgnaiahmﬁkov oduct nelts

- at-"ab; utid‘f}e" oty 2§10 pagts ?:‘?;E‘{t 7ipars ofethent Ansolueich  at  an
parti [,gdmé?ff o Sor add %“%g ﬁ% %Tﬁﬁiﬁa fr?ﬂ‘FReIlyS const ant
vol ume: _Gg%aﬁrgmoaqbﬁhrsp lS}ﬂtsetﬂdi,la?a ? peC| - of a

t-ot al 98¢ (30 vith ggferab pirtions meamrtq @rwmbm mﬁuhnsxyab 0 a&ma 17N

uItraVchF’E‘ta‘td W“H@rt%e‘ﬁs“’r“éﬁt’t%"é‘ t 7€ In70rReTH of ethiet: tEﬂre)!;;ctzl(;lollrﬁxturrﬁuousIy 220

and “388=gi H'i m crons. | ost by vapori zation. The solution of 17[err]-ethyl -

EXAI\/PI?I:\S 45 3-nmethoxy-1,3,5(10)-estratrien-17-ol in.ether A trace

amounf™of- i odine is added to a 110 and liquid ammonia is treated over a

period of mxture of 1.7 parts of nmagnesiumand 18 35 minutes by the

addltlon of a total of 35 parts of ether. Al of the ether I's renoved by

e AL 2 o -, .




and then a solution of 10 parts of sodiumpotas- treated with ice. After
30 mnutes the precipi- siumtartrate in 100 parts of water 1is cautiously
tate is collected on a filter, washed wth water added with efficient

| r PRI e e e rayer and recrystallized first from aqueous
eparated, washed wth water, dried over and then .froma
/- acetate, cyclo- 70 sodiumsulfate and filtered. The w_,
resi due. ‘ob- - hexane, and petrol eum et her, ? : 3- herti suc- taind by
concentration df the filtrate is recrys-""#hate of
17[ er r]- et Fiyh- 4 Rk GRE vk fordinodddkibldbhoaR- on-d @bt Behl Tt Q0 i and (thep, Of
et her and: net hambien 4 sblakion efil Opeiistof sodiumgpbrat t m&;&ﬁo@aﬁt}r}%ﬂnmm@?%rﬁlp -r_oduct
nel ting at abogiumdsuseindpl] L ater s Co X  fa-cqllected; o 2 filger, Washpd.
predom nant| y EFEEFED ‘m“ RE THlek” diied 0vd?  andlhEIEHR] OrRixfife oPethil hdefater d3|t7b| um
alu- 75 0oxy32 g0 3= 1M bk Betrib]mﬁn ‘ettier e phisude in
2100 parts of ei:ﬁe&bybdnenmumefqmﬁhme@mhl mappbuae@ylﬂw a?:ﬂ%dldfthqﬂre‘t-hanol

I frt) 1S 0 32 b Jiped Jpels 2h,a er and 1. 8

i i "'u-att -3% -parﬁ‘&a,s@s‘fwmﬁ&”&rs parl:'l'fb@hﬂihﬁhtélﬁ-e #sS L
17-dtndamxtmefot ups frmnunShydﬁda in zmd pmtohetheateremg on

n‘?:r

. atcq ueous
pixtigg OF acKtppe 2 Qﬂmy\llg&l wasmﬁmamdn@atom&at edtaaabya@uamﬂks
chr omat ogr ap i 'qm- ek GRG. hsOGbWSl?h—BMl eI anhyldrpus. g@dlmmlfate,hthglethdreSOElmmt ion.

After drying O\mﬂaﬁﬁeromlrsdmmnhqut PhEr¥-Y aqeﬂrat@cgnierawamtgfrd tt*gresl
anhydrous S_Odl sul ; feitm 1.5 p nﬁ P at
about .95. 5— % W | dheOAd 15 Parks vacsmunganmhet hﬁmmasmeluulapdds\mh 90, e,
i en sugrkssiSelpmid Sangf10% - /g

17[err]- aIIyI OFeTe " %Eﬁ‘“

t est ost er one, NS LA g 0-5% { é tﬁg?ﬂ@eluat"
i s devel opec oW thied tion ¥adoRk e 'tﬂmoﬁdan-chafeamlwhmh Séun T
benzene ‘and thaﬁtauﬁdhes&uaeblyssmt\ﬁheﬁﬂ&@10“)@l“ﬁt% ’awwpmalﬂhzﬁg gen .f_- .-
at mospher e unt idue obaihg thym“%ﬂ‘mbtf SoEE tm Fur, .__t°
appr oxi mat'el y - TR ‘gﬁ”ﬁg%{?@h f ﬁm
of ethyl acejsat@. by lao; tabﬁeﬁclﬁ%rhﬁahmd
and conc_‘e-n_t_.r-:_aj;t;_:ifn -022°1he: el uat-e 9&\% el ds

Wé-dmat 'Hling/ Smpomndr ows ofage rled s
:ﬁﬁtig _qzéﬂs-. P he”

from acet one:a o .
mxture of 4 m‘?‘w‘bﬂl
et her, there i 5._- AR W"
maxi ma at 2. 91 ofgh' :,: reproR:
17[err] pr Opyl :11 :

aaﬁ@merrmﬂtrmg- ad;essg(b talliZg @s' i‘ﬁ bluo
&)n&& me‘th%}% . LEOHA e J‘;ﬂ;;eguftrom yl aceme and cygﬂ) exane _

- it TRl o B o
Sk b aeraind mﬂxlmﬁﬁt mcsmsothbwa 7.84; : __'. _

;mmtamzof‘ mat hanol:. i &8fho9mt9r4é,\/|1@0-‘et 11065 endotliloh JEFE;
bet ween 220 an : ;

b‘h‘i‘ 7m51'0ﬁhr t S N boro_ :_
Tt ey CI’ ons: 3’1 - 1 ridin it Mts 'le fuontge'fgrbiﬁs%@- 6
Lo her deve' oD E g arhds e{éq A4 TR ahd then 1&&hoxs-13-manhﬂt1a¢ AYIEILAS LML

:__ Ml;i’]gﬁl‘n . 5

: p'![‘ﬁ%m@fund dhewsaﬁrmé mmglszﬂir@ﬁe gftet Whldt
iS:82; 6I8T18A0; A% a9 P2, BIcTOn. o o o JEIPEIIEGE i 19,000 pes
: ._"-tt,?gmtts%gnl Eﬁ]a%e“ mﬁ%an ﬁp&ﬁwam
Herle QY mﬂ_fﬁtﬁnﬁer t Rmpgythre, Mthe Sl dhere- [
By '-.-9' . Ofm;;lﬂmngs hentech b g tprepipate B 4iried’ and :crystailized-from -
17 di ol

thus obtained. C -The |nfrar epL’i—"'_ R

g EXAI\/PLE 9 S
:__--'_;7_10 _05 11 06, and 11 64 A sol ution.-of 1 part of :
- -4-estrene- m crons 3 17-di oI in 4 parts of prop| onic

R T L Y D T AR A~ — oA o~ oy T Y 1 -



776, 427/ 5 ethyl acetate. The

17[err] et hynyl -19-nortesto- forned which is collected on a filter and re-
sterone thus obtained nelts at about 202- crystallized repeatedly from-:
aqueous fret hanol 204 C. 776,427 and a m'xtsure of

t d T =ty r—u.a- A |
e e

sodi ting: borohyc.m"de. of two epineric forns
and 169 parts o ‘misturenofoB nass n’arlmahynﬂwatAdauble?mdungi pom“fmcaues‘ﬂxap&énce

spect r i sh ws“° e’r &P‘iﬁl‘yénﬁ“or of forms, pft Ee-allidceprreneyt
and 6. @ ni cror}&,m sor %smmwa
sl o -15

EXAMPLE " 15. therpaﬂufd;vafwred: wided) 'Ia.eetlxrezeaszl A mixture of
10. 8 parts %f ﬂlF[raeuhﬁ $d-withh am!lLanQ@lowlyuh-ed \ﬂtnlmttwapéilos mfcl’ru-bduny

t t wagery $/pert ehyillin e'5 b3 T
P Ve Sl m%% Hie téét ﬁt%%

paI . a- ,taqueou&:hpmehaa _ ryma Ha-m iﬁtdéﬁtﬁct ith £l hyiRoge a érblhtil
carbonite cat 1 cmeleng gtcahont eappredinpisiyoholiguraqiielent of hydre

17[err]- i W @%&7@&? .i ‘;‘gi_ i Wkt Ll P
et hynyl - 4- est 1308.L6. % 12BhitoRd aéggggoﬁ?fﬁgenamn is .sto ed and thi@tm ar

I'ent of H;lldough a x40 11 DRtsQf chdvepal nfritai’ﬁfl |ab6utap@(imts gen has

. consungc contining ip 300 yf
iy d Tﬁﬁ% 1fes 1 Co @d §§td 3
'-crlo:tsgqgﬁgfmot in Ijggﬁﬁ xidehi-dﬂfdédc;ﬁv:g;{%wg{&b ag{c ,?dm'f,%mfﬁéso ;fhr@ gh |

ure of &id pemivurefs hyfrageowed untit 2 spled apduiarbma:onmsomﬂonalagam wﬂlDGat arts,

At ai min yEarialents)jof, ydrage a squons of
D oimes R z§pg i 35"%2%5%?% %; irf*tt;
0

hydroch:b@:hm Agidud i idisé vecB.lrQngQ: Enchdntied
17[°€rt T+ et hynyf binzenstand s apnlle@tw 8 [ebrppo: lsleraaﬂtatmc iﬁlnez&olngttheon is

3,17-diol iz gggaﬁ 9f
saier ot PR e e el s 0 L ol TR
bi car bonate sahdw&dia IbenzaxgaElation with aves96 rsolg-ul 'arhe eiﬁﬂnurwa

absor bed.” andlowstld*dstE u¥7&E@ﬂ ? es?ﬂg’o e;rm P@rﬁoﬂicronif catakyst _i"s
PRE“GE1ET eal, B

Sty 2

t hen renov gﬁd TA-esFRas- _
sul fate, 90 t gcct)lg%/en Exaupgy 8por at ed undef’sy gﬁa; ﬁm féﬁe;ﬁ gq‘? a
steampath to abeditoddQ pantpfsn?aéthylﬂe-norwodus do&acdlvﬁtﬁd tgitoge azhbépHerP ARAIS

parts and dil tgttggae Wlﬂgtlpﬂwff?ﬁ WW}Y iz enpleculard eﬂhwnappl i ed
to a chromagore yhle el the i@b iégms%m e@% 10
sla@ﬁone.l b g Al 3l

col um cont ai RLAGh 2@ @b langddlco e AlSs

t hus obt ai nedTlhsr él-prop‘ﬁime md;#t:llcmoff snddel&@ edy irioh eof zdid) @esidGeO frbaCt ed -
on a filter, ‘ta‘i’q PFE P (SIS an°1 !éih 127%@%455%3,!13% o
solutions o Vgﬁ ﬁhéﬁf ? o d’f“’e‘t‘i’ﬁtpé’t“hétrab‘“ﬁc?ltoate :
i'n benzene. Elahliyios smlms.ﬁa kit evapb he f\% eﬂxm absorption spect

5 tion vyi etedls'l'ltemmdui ier rsvdlmgllasm Ext r ede-Rmpaundi of thenpenkmin sadicti?al 9 and
sl crons. ‘]rL é“‘éﬂ— Wéggﬁ& p?%%‘rt ies as the A mi xture of
ekt s of 5@7 estrene product of Exanple 7.

3,-17-di of , 40 phibitmwi cbf O)l&ﬂlﬁet'ﬁm-db-ﬁorﬁstﬁ)al’ts of 100 EXAMSHE

a 5% pal | adi urﬁ?’tﬁ#%ﬁm haken A sol uti gnJe

17[err] et hyl % E:;‘ﬂ: %ﬁ;ﬁﬁ; “@ith a hydroén :
sterone i n5§2(§l Sshi slosopanol is appre ¢
equi val ent of mraaltemlmuntnbr 11 parts of freshly dis

been consurred Th cat 1§ 40 ) | sopro- XeNdnd then si ow y
distilled rﬁﬁj—g f%“]‘gt‘d sﬁ‘i?e gleis con- 105 until the
distill ategno rpaﬁgd] 1W-ﬂ1§1-@qﬁ QRSeroneC S g‘s,;hcﬁ ;@% q}@’lphﬁ"édliéed

| nol ecul ar
hydr ogen has

pressure. Thenrmomamaf ethanpi mutturcs ldptstdafbbledorﬁg‘a‘nd

crystallizati® %f‘ﬂt} achgezo (wirlfehbrlantaql %&almaﬁrfes of
stirred" rreth ?mfg ‘g’"eoé‘z ”Ibeyl’@(ﬁC@ epmiging The
m xt ure 136976111&16& pﬁteﬁh W, E el ting point BO
about ‘45 This extract IS washed wrth water, dried over " 80-130 C.

110 anhydrous sodiumsulfate, filtered and evapor- What we claimis:~
‘atsedi - The residue is recrystallized as in Ex- 1. Conpounds of the -

general structural anple 7 to yield | 7[err]-ethyl-4-estrene-3, 17-diol " -
fornul@*" whi ¢ch has the sane properties-as-the product 50 of -t hat- exaﬁpt—e-————
A Substitution of 17[err]-nethyl-19-nortesto- [err] =
sterone.in lieu of the 17[err]-ethyl conpound used [err] =
her ei nabove yields 17[err]-nethyl-4-estrene-3,17- diol. The infrared:
absorptlon spectrum of this 55 corrpound shovvs maxi ma at 2. 92 6 03 6 9

v/ AR ANEI ™ A A A o B ~r . Y



776,427 ethyl acetat.The 17[err]-ethynyl-19-nortesto- formed which is
collected on a filter and re- - sterone thus obtained nelts at about
202- crystallized repeatedly from aqueous nethanol 204 C .

and a m xture—eft—acetone and petrol eumether. A mixture of 3 parts of
17[err] - et hyny) '@l A doubl e nelting point indicates the presence 5

nortegst ost er on ruﬂ”m'dﬁm um bor ohydride of two epineric forns of .
d 160 parts- of nethanol is maintained at 1

17[err]-all yI
3,17-diol. The infrar ed spéct? um 39%7 maxi ma room tenperature for 20

m nut es aftcr ‘ﬂ“_r-h '_af__‘_. Q thl [ mr‘l‘an 10 nFlI‘TQ nf wat er are added
The mi'xt upthyl. gpetate. . The 17«-eﬂ1ynyl-19a4ﬁesﬁl-_Efom&smemmaeﬂ¢ﬁa fikkr\ahd R-aceti c acid,

and sl om@ﬁ"‘l@_"h“s .obtainer melts ap, about. 273 gﬁég %@ﬂ#ﬂ@ﬂw 10 luted
J

wi th water AJMM'gIbM@ﬁKWﬁat e‘@arts of ,
di oxanes, Ad@osteabhe: @ﬁwmﬂm&y&ﬁeryﬁ &€ 53 all ﬁ m7 parts
of pyri di and 164cpags p%mthanglfls . nehak | 3.17-digEiieraree sgearun] shéGhakilne n ?rom a -
m xtur e’ ofght qFTERTRIE ter '",' Fp g a’“c%t?&‘l‘dy@? °5°n%haken ethyl acetate and -
petr ol eunmgf ‘i'ﬁ'éa'q,l acke rgﬁﬂ dll n cERkagt o ’ﬁ_;ﬁ&fdﬁ ogen at rmsphere
unti | ?ﬁ#lmﬂ v&ﬁ rmﬁc&uﬁg -ad:lr@ip1tﬁ€| edtrdngd-300t7-0@ m@p&l‘(ﬁﬁgh[{£¥

nol ecul ar foren rhich|icige 5?4 MWVMIOHMQWBQ p@ldlﬁﬁmd |6r;fartﬁ6fed5‘3&bam’-pt | on spec-.

gen has” by '_ anahanc @Qémﬁgﬁf.ﬂ °n8‘81 bﬁ‘fatetqﬁ‘ialgst #'pb-and shows .
Maxi ma at ey esren B L8k nﬁﬁh@aﬂ Sbout O ﬁsiy -08, 6.03,
6.92, amdm—mzz nCch'lmhfrared absorption speno\g@dhia ﬂ Iowsaﬁddo t Er ggeis -

concen- fhows gRXIA at7pH0; sh!ﬂhgghmnczsabpped raad gigk mnljrs‘tnsvacuum to
about . 100 : 1% .%‘ p? 9ﬁ‘°‘2 e iy C@Fe“dl - luted
with 600. a, ASH B0 Tked dr ogen is

'mrﬂonaxacndmﬂnﬁyuiocmn El&Qm e Co @ugs Then 87
i 7‘7%1:‘1&{'1?5 T ¢ showeshpanwsidis rreagtiund The somamtilson The E
UL rogenite tg% 1% Oﬁv rona%ys%mlmnd‘@w’ '
AATenib P oot o staOfba O add BT\ hBLILE S N L0 nf%"t%d unti| 2
nol e- 25so'ahm1ybt_daé_ RabvRd bnﬁlu;_a_li,qa dag‘heenhemltphasmﬁﬁd?do&uk(ﬂiunﬁsﬁlﬁté{ab@nts of

parts of
soI uti on ]

hydr ogen % 8% ucwpcEnR arseemh | bathi Wesbe| 100 on. 25
The catal §&ts gr-3a o) Ttgﬁlm Emé Bl palepRase s
dried. ovegmlﬁ@dbmm P 4 brailics O 'X&Q;IiHyl.‘{- mggacuum The

concen?‘? ageedl“lmmommdmlmm&ob@zmt caligfedon ﬁh-aJ d]ﬁxdl’c@&hlﬁlﬂd@frbzﬁ 9§ ssol ved
i'n 2700 p@ﬁ‘t‘é‘n g %“%W&‘ d?l‘ﬂ‘} ‘WY% ha rqhglwtpmdm@qumedﬁr benzene .and
thus appl{m%}a ﬁ'@s BheC 1  Kiol fkows 12 hours .
the gr. fheymch 4] 8 .52 _ ﬂ thepartﬁs 5|pﬁﬁs of 17a-vmyl-4-esl:rene-

17[err vwrpgnh—ﬁhsmpleﬁe 3 17 di-ol . thuélbmolad}ﬂrmds ofdicxéhe agel SpEEhe,fcmburm is
devel oped Wsolu o ‘.g.' ¥ 7& 665, rgestg a jf;l iy @L%MWWW@M| i zed from
95 and t hgiiondk ﬁo ﬁﬂgﬁ : 'rlfah S Sorsid] g{‘ 2 fEoBICRrY | acetate
and petrak&tadrm&hhﬂlpartsaﬁeffeﬁﬂyedittﬂlecbﬂﬁzemgﬁ Iy- The -
infrar®l. pykate - and -_'tﬁl Mdlﬁiﬂﬁﬁ/vsrqnpmb lﬁbiad@, andtiheﬁltrateqisﬁ’c&ori- 105

17[ert]- 4 E:é“gp f{%‘g’[ A Xpes 4% ralupnd whi ch has
the same i uagwerzbo &rtsad s dﬁle fels #giﬂigﬁ&ﬁ# : .
17[ er r - \aold! mmmex@ﬁted pithethet . diél. _shdiahgrm&aﬁbl? .melting point -at .about '
ashed d%e‘ghé"ﬁ’n%gl Pt & of ;Loo EXAIVPLE 13. 110
1

3,17- o|Thl teacs, s _. :
a 5% pal ; 1%’{“ E:’Egﬁm dts qof 1 ‘E)art of
17[err] rﬁ%umrmwommas CDAIbIAClornvdak N A %y r oget” e until

sterone mhxc}gzl@s tha sins: pydpertighs cheupredu@- pr opanol is appr OXI rrat eI y 1
nol eCLﬁoar°

ed W|th 11 parts of eshly distilled al u-
hydr ogen s&ﬁﬁe mq',%‘pofo?m:ﬁq‘aﬁiﬁ jal yst is 40 mi: o i-sopropyl ate and then
sl owl-y dibgdeindbo@dyieldse énb-BJARL i On, and th@ te is con- 105 until
t'he di tldldla'ﬂemfareld@b@mmﬂc re§thiscet one.  ceqfjplat g 0. dryness under’
reduced R hews PRImE #hnhii%n 598 S2propanol | illed off and Repeated
crys,tfa{f -1 ON. fasi due fromthe regj.e xured into 200 parts of

st r.c,eﬁ r%%&miaﬂ""?s pdrfsof @dium barblgtiside- et hyl - 4- estrene- 3,17- cold water. The
~mXEures |I§§M¢ta ok wethanplt ik added & 2 solgli obhe&hommgyaogéoubhqoﬁplahghgg: Repd nt at

-about 635\ 3. ’iy 1999 St Hhyggacachon raflicaleqintaivieg lessS@Banliahl err].
110 anhydn% ar% %‘m Wb@ ‘f) raad R arcaelt bvdpogen) ai m i s:
ated. Th‘@mﬁ%lpﬂﬂﬁoﬂ"ﬁaﬁr&ﬁd &'onﬂ Bn atic fﬁ,}, oSk the
‘gener® i famﬁc ¢1¢ Qvof eg A 1oi§@reightedrlmyilamﬁsestrene T74

for mylfasH# Frd 185 Bi es? fEsre-3g7didict 50 of t hat exarrple
_ SubStl tu' lon : of 17[err] met hyl - 19-nortesto- sterone in |lieu of the
"-_17[err] \tTryI conpound used [err] hereinabove -
yields | 7[err]-net. hyI 4-estrene-3,17- diol. The infrared absor ption
“Spect-rum of this . o w [er.r]..55 conpound shows ITB.XI ma at

~ ~ ~ N~ ~ o~ — o~ N 1 N \/7AR B I A Y ~ -




65 lution with water and chilling a precipitate is 2.
4-Estrene-3, 17-diol. 6 776,427 An
[ [ f 4-estrene-3,17-diol claim 1 mh rein said alkyl group_
ince with clarntl : "T{Ieast t wo carbon
M - r.ises. the 35 4. o : :
4 fﬁcyclopentanepropronxy) 4-estren- hydrogenatron of a
17perr]-substituted 4-estrene- 3-ol: . - _ _
3, 17-di ol “i'n whji ch:the- A7[err] - substrtuent i's an 5 5 A Iomer o .
17[err] al kyl 64-est.rene- 3, 17- drol |n uﬁ@ﬁﬁﬂrated alrphatrc hvrocarbonf

ragi-cal - accor dapcg, Wbl Al ‘%‘ 31741 ol claim ‘1 wherein-said aliy®
I east tvvo ' carlpq- Ak étum ylled&r Bt dadbie atdm4 - Avhith ¢ .
7'69 : i- oﬁémambmomxylﬂm ehydwgemrnon of 17afsubsututet:1__§-e§qene- oA

175A process. 7
A . il

17[err] Et h¥l :
hydrocar bon’ raagfo- R e T : el nLt
contai ns-two cagns paaua;ed 1¥-8eL: product 17. A procéss’ accordmgtoclalm 16where— 0
9.17[err] - Et hynylLM—EéslH."@mﬁe-&,IquUlr ol. - mtheunsmateéﬂhnh il
17 err] et h ]_4 ‘e = 3,1 '__..:_0' 7[err] - .;' o) L
di E)I 1. 1A er: ? KA 1-2 _ ._g'ﬁ,‘l A7~ di oﬁ?’lmg“s‘r ' l8 A prcess N
according to cl-:'m' ol Byl é’uGﬁel:B,U%llZ An -al i p&a!proces_stoetﬂmeﬁo claim 16 wherein 45
175err] et hyI 49% ____‘__':__lgc_-esttrhéllsﬁﬂlalt-“t:rtsa@ed Téﬂgf g;&%% PR mi’rllr nyl ,

7-di ol ha?e AR el ound- l estre;g:”q%a 10".'-'-é B% Gct 6 |
hydif ogenati Bh. g5 l&f’m‘g fagipodtic of ?Alpup SOGS ab gtoecgmﬁ|1cslgh¢mtrrpounds1
of I 4-estrene- -3.._,, “the-"general strutht:tmlaliouﬁd)hydmz‘zemted 1s 17“—mel-4- 5_0 _

19: A process acc" ng to cles _ 16 wher ei fyRe:1-diRhw
17Eerr] vinyl-47 7500 A ALK R L es ﬁ -3, _g;f,‘ e rodbs opresent
asian uni-so- ‘lat.ed interm ; in the hydﬁﬂ.@@ﬁ&iohWIE-feﬂlﬁﬂm}-B 17-diok -

et hynyl jing Aq ¢laip 16 wherein 55 .
17ferr] - et hyI '
wherei'n 55.1he
products of.- hy”

/ar the produ@@ AoPprogessidrag
/ d| ol.:20. A pf Bﬁ@a%.f qu ! £ ah 6.
aNsel al | phatrc hydr S A At et il af Tyl - and: t_he |
HEOg! .:o.n |s 17[-err].- propyt bsrtmmeﬂ;‘d:ﬂg?mmm QfltheA
prdcess accordw: opp - lowes aliphetice| pregading daims i
al itphat.i ¢ g(; ng HEpo

m@% Sons G e S
radical. con %é&y%w%ﬁoﬂ% Jg%%ls%émng&mrmm@azzce Of

a nobl e 20 - Caﬂﬁﬂc aﬂﬁﬂjﬁc&ﬁxﬂcc[n&fnfnk onsStoleighy ogrenatﬂystapld@duugd rret aI cat al yst.
radi cal .or an eubph atmirers the desetpordi %@m%n 4P & proc 2“ %(9 dbhg
ﬁhw@mglgm X" I"J‘_ . 2t dl3) b_t he -
catal yst i sTpokiatUr ek GO Akl Therd) R tg&uﬁl@r& : I'\ﬁﬂr O'ﬁemy 723
Apr:ocess ™ | n .ahydﬁtﬂmrﬁmhmet?halq@niwﬁ-"hymde.% wieiof the Exanples. ses t he T educti.on  of
t he 3-.0x0. " cl ai A& AP ‘agxjaimed m ¢AUE onpot NGTGN :
I\/Eerwer n- Pogg dﬁ'F

to. cIa|m21

Ut o y
15 L] L [

'AVS " | formul gpsRRs Phk® Aekdts, - Cl @ ;
 Hodride shmnmau@lﬁmﬁ.rhya{d@all rretBa{kdmﬁlQrs, 329E@ht1{owoiny a" SRR
descrr bed Wi t h rleflepméoxttbe attyre iof /e~ or "al kal i Lepdonl gp ni-um:-pAAGH i de.
one .of the ExafigyergikiA-estnas, cdé‘%sd“é’gedclmal med Ay o e ein
ELKI NGTO\I & Fi Fﬁa b e%d Pngtgd kd?H% %Ws% £ ﬂ&cg%y the Counepgﬂéuj-lbﬂng
Chemi st -and::30° Published: 1 ﬂ&%ﬁﬁc@s%c kB Stod ﬂmﬁ ngd, mm'h WNE.B,Etrom whick -
Chart ered Pat ent Agents, inthe’ hgopirs:(:i@y b ebtaired.hi um - aI umi-ni-um. hydrr de.

Bank - Charrbers 329”'H| gh * Hol born, 16. A .process. for the manuf. acture of a.
17cc-. © . .. -Leondon WC 1, (I ower’ al yl:) - 4- est r.ene- 3, 17-di.ol - S
cl ai rred in- Agent for.t icants. Lean ngt on Spa: Print ed. for- Her EE

Maj esty s Starionery.- O‘“fl l“:“lﬂ:mmm“ Preéss. - 1957. Publi'skied at The"

Pat ent O‘frce 25, Sout_-ha “ London,: WC 2, from vvhrch copi es
may..be ‘obtai ned - ERRATA SPEC FFCA"I'I No. 1776, 427. Page 3, lines 73-74,.
for 125 parts of . 1[err (10).-'est Fen- 17-0l" read 10 part”%\
17[err] ‘ethyl - 3- oxo 5(10)-'es Yol line. 98 : ZANE

read "4-estrene™. Page 4,-

OFFI CE 10t h. 'Febr uary- 19
02386/ 2( 14)/. _




