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br oni de, math et HprPige speafiratiqy| Published: Novgd8) I8P5)  are prepared by
condensi ng a 3-0x@wpoPsnate, net hyI —p—t+otuenesul fonate, benzyl

o iL?L?obZni’m%X’e ﬁ{ i wrlﬁgéj STl ey Gy | Bl g{,&hqgvg;% 5B,

Iovver-alkanote [ f roido [3.2-c] pyrazole and the
RCOOR[ err], q?"s’“ﬁ —??E’ | ower- quaternizing agent takes place

upon sinple 15 aI kyI and R[err] COMPEEEE SEEMFICATIONe presence adm xture
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steroid nucl eus and woul d have been different in rats about thirty-five
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spectra, agent%\‘l’n%sse no eratﬁ{ |ghm(§£e)gree of and by the fact
that the values found upon androgeni ggactivity and their use leads to
un- elenentary analysis or responded wth the desirabl e
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[3.2-c] pyrazoles of the invention lies in the <corr.). A sanple when
recrystallized froman fact that they are particularly effective upon
et her-nmet hanol m xture and dried at 80[err] -C oral _adni ni strati_on.
in vacuo had the mp. 185-190.5[err] C. (corr.), 80 40 The structure of
the conpounds of the in- [[err]][err] =+ 22.3[err] (1% in chloroform;

ultra- vention was established by the node of syn- violet maxi num at
282 nmerr] (E = 10 300). 911,814 Anal . Cal cd. for 3
Cerr]Herr] (g er++—€ 75 86 —H—9—+06-
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et hyl - Of col %ﬁrﬂgé‘gzx &@t one Ven a e nt'ii 61a14 d@lg mﬁrm&dmte X kano 1
17[err]. D e @ate (5@! &) abotrd: i o 8rd ]ﬂwgﬁf"f T he
16.6[err ] ( l% [The inért ml’vm-t is xﬁtﬂieribiy‘a‘ lbwer—alkanM t hhyd&adifﬁ r@&axﬁﬂmydﬁﬂlrﬁ nielfc"{lmblm of
diethyl - form *& ethang i et hy Iteeriepptions &| tepresentedhby fhorfoilowing
Anal . Cal cd. for &% F‘T’F’iﬁ‘é’?‘? °‘(b%[ bt | oMBES Y [err]NH C, 74.03; H,

10.69; N, 3.45. Found: C
74.24; H, 10.93; N, 3.20. droxyrﬁ | ene - 17[err] -

met hyI andro- ;5(b) 17[err] -HMHrbxy o%[-eﬁr] t byl &dr ost ano 100 95
stan - 17[err] - ol - 3 - one was foyndto posé’e [3.2-c] pyrazole [VI;
R and Rlerr] are H, significant pituitary inhibitory activity as
Rlerr] is CHerrlif ¥ hylrabhe rdadtand it Sa Qobstichited WrahirR] thh reaction 1%?1%&5@&1 bP}{het he
enhancenent of estrogen in- ar efol(oking retifation:: duced testicular

atrophy in rats at dose |levels To 2 war nmed soI ution of 500 ngy. of 2-hy-
of 10-20 ng./kg./day. Rdroxy - nethylene - 17[err]
- met hyl androstan- 105 HVHR' + ,,o QL — :g + 2H0
911, 814 ' k 17[err] - o - 3 -
one in 40 m. of 95% ethanol acetone to give 3726 g. of product, mp. 146-
was added 160 The)fmte;@ﬂam Ae dayldrmt-esterolhe fordifiesolioflC. (uncorr.). Al of
the crude naeér HP can 5Pf€PafedrbééMle{9wnmr glygr e Viepsoppuafly bixg Rrorardnfatie einodir 95
was combi ned, d’g 't;a pPAVY )“‘ ! fhe 2opogy, - char e pfttheoptangens Fsuptieat wie of
20 m .. cooled ¢ OVt 12th “chl megyne NYdral e was added 5 and the
product which separat ed was col I ect ed and the m xture refluxed for four
hours. The and washed with ether, giwwng 440 ng., mp. reaction
m xture was concentrated to dryness ] C (uncorr.).
and the residue recrystallized twce fH} The reaction was repeated
starting with ethanol and dried at 150 for eight hours 3.50 g. of 2
- hydroxynet hyl ene - 17a-nethyl- in vacuo, giving 17[err] - hydroxy -
17[err] - methytan &Oprepaﬁﬁl rﬂ?scleﬁﬂmgenlﬂ&ed'frﬂm hél{mg with palla@ﬂﬁx—oﬁf&gb(;ln cltglyg of
andr ost ano [ 30 2ecogsppyiingzolaé,- 19 p.no2 3CeeBAR] er B particularty)pekifami BBugyfdbridoinds N 200
m . of ethanol , PYfzele byCzonyeatng!, procedurasy ps| P eqmpises th9851a"ring'.)th2 [eycrufal frth8l | n
ing 3.33 g. of crude product. The conbined chloroform; ultraviolet
maxi mum at 223 nferr] 25 produc RMWwere recrystal |l jigdd from 400 nl. of
(E = 4,740). R rr]Nferr]O C,
76.78; H, 9.8; N, 8.53. !(é Found:
C 76.65; H_ 9.73; N, 8 4% or LE 2.
The conbi ned product had the m™p.~225- 30 17] Hydroxy - 17[err] -
nmet hyl androstano 241[err] C (uncorr.) when recrystallized from
[3.2-c] pyrazol gnefeMl R Rpeffls Bh@Edd ofifaClobde. 6L hangh wng,d {eh or the
phosphor us pent digl delical; R* represénfsCliyogdnSor GH &Ethﬂl sracitall B lgist ofie bc§n thy and
Y[err] for thi llowstﬁl#nle moneragbogytclic] 0yl 30fvexs r ¥ r€presents hydroged Br the hydroxy radiuae 50
CH err]]. alkzggﬁ " emé);ocarb(iczghc aryloxy-lower-n @pg eFFictegfto ﬁy}i rvgen. R -
17[err] - %Yi{“ represents h;der tﬂ %?obl@dﬁéﬁr ﬁgﬁ fﬁggﬂyﬁ %w:;m 1§ny One
andr ostano - [ Sradieat, }]) weazlﬁdnga irftlicd5 0a NowerOf ard Sarb:d gstérsvwsch If & ﬁng’ed in
1600 m . of benalkynﬁﬂchfa (&g aggad r%dle%laar s:ititalwpft he@tountls ofothe typd tdférred to z@ne as 460
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m. of the bgngﬁﬁlze@&%a % );ger gaaglcat f thecélelgae E'( ?‘posl{‘I ?ﬁ g)%rq?v?o gg‘b nghgonds, one

concentra- dxhydroxyethyl radical or the 1- h)droxy- in the 4 5-posmon and the other in the 6,7-
ethyl radical; X represents H,, (H) (OH) and position (VIII).




and the solution cooled to roomtenpera- tion of the solution there was
obt ai ned the 80 ture. There was then added 25.0 g. of sodium
hvdrochloride salt of 17[err] - hydroxy - 17[err]-

of ethyl formate (preV|oust nethylandrostano [3 2-c] pyrazole in solvated
40 dried and distilled over phosphorus pentoxide), form mp.
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When ne?sured by nitrogen retent%ﬁp t udi es a nitrogen atnosphere.

Met hano = = ] - methyl-
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was found to have cool ed |-uan ice bath. The geaction mxture an
anabolic activity about tdi $Hzve tlnes t . wyas allowed to ceae_to
roomtenperature am% of dne upon oral ad-

stirred for eighteggn mnistration while
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activity only about one-fourth t hat  of ﬂ][err] the m xture stirred for
ten m nutes and cool ed nethyltestﬂ%terone in an ice bath. Water was
added, the sus- 50 pended solid material was collected by filtra-
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m xture wasvl,pbwl,eéollu bder!!arv-lb@l@r V@L: i @kpositions c@n be egipstively) fpﬂﬂYIBES-ﬂl?Q[ err] C
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containing one nolé& of 110 aﬂidﬁsoﬂirﬁﬁlik [63. &am hg mywalzdbrm-
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ada on &morx\I

Found: one by kn methods. For , & steroido-
911, 814 preferably protected as thl Tda'ﬁ"ﬁ tb OIf3. Mﬁf:ﬁﬁa | Havimd) 9<F tdyQ8&p in €t Nyl

acetate amzhnﬁ(s@e neactigpf  wiglt alre. hydfdzime the 17-position afehesﬂ:mdrnuam's jand ay65n t he

rat, ]Z]Z i zope f%'g?g F°fnfs’§l‘g;ﬂF:eWh§&s Wl Z*ﬂhﬁﬂ% acet at e
1rferr hyd tt’ Zidg' E se rahag? ré] can e con&%r%m eparated and

washed Wpkcttrabiti@alized by known methoB le@7 Olcéing 180128 GRSled Q/ltﬁ-ﬁbgtasandr ogeni ¢
The wat erwxm/a@ylpm glmlnprwash @troduction oet laiytin a’&&yhde to gwe5 theadV-Ienhyrtyl-US about equal

to t hoge hegpdpyyaikylidme m%ﬁ%ﬁ‘étﬂé ¥ é’é}lsatRél Bx-
hydr o>€\§ tgg[; o T éf@ﬁ Segfr@d over .
r@(ye

anhydr OU&;a:‘é(D(ﬂﬂoMFTﬂhSB 20 - diketals by seleﬂjbEa in€h |1b1pt>sﬁ13n gvgni ficant
estro- fhydredysariat knorceethedaeed by allowac VAT ofTWBL; RS isdUFRCH(OH)—, Z is Hjedb ¢ -
activity!. ing the diketal to stand at room temperature in can be oxigized o5 thg| ceEEPIHingO-n1 . of
acet one cont ai n- EXAMPLE 4.

ing a small amount of nethanol and the solu- 30




10 17[err] - Hydroxy - 17[err] - nmethylandrostano tion was concentrated
to a volune of 150 m ., [3.2-c] - 1[err] - methyl -
pyrazole [VI; R whereupon there was obtained in two crops

is H Rerr] and Rerr] are CHerr], Xis Herr], Zis 1.72 g. of 17[err]
- hydroxy - 17[err] - nethyl - OH, Y and Y[err] are
CHerr]]. androstano [3.2-c] -1[err] - nethyl pyrazole, m p.

A solution of 1.52 g of rret hyl hydr azi ne;jg3¢ - 234-248 C. (uncorr.), 5and
0.48 g., mp “T-Qﬁ—g—of—f—useﬁ—svdﬁnﬁ-acet—a-t-e—

223- 248] err] ool coeeY 8’@ (VI Y e R gt v @epgteroido [3.2-clpyrazefgmify an ¢ r
was added to % § }or : ﬁ}gﬁubs‘é %g t%rlal Zéﬁ mo ncxli: 5%: orlg?ﬁ{jlz Cé?pxca ai ég
met hanol sensmve go oﬂ izidg ageﬁty;dm&&yﬂaﬁfx yl &ﬁleabou A I’p]lmculaliﬂ? tokey red clé’sEl
drying at 90| eprefpraide tq ﬁn db@Nf%nbareyl ghrtivahoof & ers, because of theinmed stadability,

17[err] - ol g‘ogz (R* \ écjgedmt"ﬁ‘é‘rzﬂ‘e 3 ch A H{W%f‘a dh5‘9 0“95§ he
m p. ﬁﬂép c?mﬁi)atez hg)r Bgégyhd gf - 959 Q:xaﬁlﬁﬁ yl _iodi err]

C. (corr.), [[ebr ]s foilE (I, a5 dekcribed clkin@t hig bﬁ&de, propyl lﬂ‘&mddﬂbiﬁt ILH’r@mH@SH}}IIeat ed
on a steam b&t ¢ur fAnplicationr Np. 33126460 (SGBYNet hbremidy,; methyl rsalsterteolrmhyhhonzmnir at

minutes and thgm xbj)’lalg&@é?afﬁﬁ‘f’h copdsgsing a 3-pip- %?

te,

-A*-ster 5 rid 1hl re—' 70
Cal cd. for C[ esfte{r [vﬁfh ?Nﬁ a o oagc41 action ”‘%’; [31}; razole and the
Found: C, 77.RdQORI™, 9h&&n ROis h &€h or lower- rmzmgpagaﬁtxfakb& Q)l of

17[err] - h%lr@lw and RY] érlv er—alkyhaln Hanurtsenamdadnuxtaielo ﬂommramemuhrablyuﬂ éae There
et hy| andr ost afigh T ey Eas ere;: f°H§/ gyre?fe i R BB Ehe,

met hi odi de Salilkaﬂ mel? @Er[;ikom E acu Tpp GETH 1 f
hydroxy - 17[ eAd heyl groep Ritkranss DSt ;&bﬁlfibn 311:}2 C|Fhe a515—add1tlon and quatﬁﬁirkﬂ&iﬂﬁio— was

al l owed to 8t aghdhirationrah@moteeyia of ag alovhel as-folrretuhxyl plysr Hzfgda‘éy ihwetahxensf mmm ot

col orl ess lows:  perature for sixty-thrg@ ?é" gicallyr adei yo
prisms, mp. 282.4-291.2[err] C. hec.) am ,}Zﬁalﬁﬁéﬁwﬁgﬁo dé.“;: 0 err]
C. for one hour, (earr.); [[ergl][err]=+ &’@an&m .E8iich abiodd[iNuad, férQx
net h- Rcoor” €oBfqd andsch tratnag t othelrchlprits s bromifily dodiden eilfyte or acxd
resi due was recrys lized re dly fro ullfateﬁ metha ulfonate or benzenesulfonaftel Q?
Calcd. for Jerr]Herr]INerr]O C 57.015 Bl yzt monz& WeTeT useiu

int ve a$ ch g derivatives
Found: C, 57. OS%eroldo [7.2@Y ipyrhzoled Sanfdated at the of the steroido [3.2-c] pyrazoles, and scewSANMPLE 5.

of about 50 ni 5-p®mgr ard lpbngmzolto ofie ol seriehr @@rmediates for nonﬂ@:ﬁcerqma emaryHyaits ox -
17[err] - rréi % R %gfseg s‘rrr@gagreaEg'tl ‘gggnmn Sxliphe ‘and
[3.2-¢] - ‘ﬁéﬁi\/i‘“ﬁaz (frfgﬂ" i ?’r,ﬂné‘ and hér el \mi ﬁﬁ 59,%%%&‘ %
col | ect ed by drostane Gdpies). Althougl, bRl #aklbgy wish Clhepirticluon bf the fbetafed. 1S CH err]
is Herr], Z ilglogdiaton rpaterqus, a&rwbuldde reystred | | Zadpcrirotygiral nmdhiandl the &&oxdo

t d f th
OH Y and YF% et ch%ingexr: Se)il nc'ib C,?:?frﬂ?? sA/OB czs§ g nufyljfygcase?]L(:lsP}lF }nve ‘b nal 95

17[err] - net hsy 151 oxy - alkylidene denva— amcular,

2- hydr oxynet hydvesether r[raa -y diroxyaltylidenp AWy PiEZMILE O raie aloftl lag thel following
17[err] - et -'%ndium; @nand ﬂ%z fhe fattpr axe mb— - acsvmesogeabolrmh@mgglquetngagoini of
crystal liza$i ced pprepondergntly IS was pro es agefxc,(pg)gysta @l apd ¢ ex& Of
phenyl - defin 3flrogen mfdoubleﬁﬁ g)éaxﬁ&ﬁiox 0

o4 °‘&‘C@ Qﬂéfo;ﬁé?v bLer E:l]aloﬁe@ Fof e in-
70 hydrazine shtlﬁra 8 Ostaidido q)f 2-tje plradonp oWaBe Oveagthd; esp ef &ing]a (sddfated N

chl or of or rr)n%( Lﬂnénow;h ?g Ft?%dane seenes, amil ?%w;) stgg? o 17 A hivgmfy ﬁ%!@mﬂﬁht hto
a vol ure i r( e icals in the 17-position, further pos

Cal ca- Tor G Sk PRAE T REL &ﬁi‘éﬁ’r;‘e g iy iy mppc oy i oy 38
Found: C, 76. cﬁﬂvatxhl of &e%ﬁpnt@no 132\5c0mpound do not show an apprecxable degree E)XABP
(b) 17[err] wdmhyboqamur{ Bad emgdredp yhozmanhle propernes 850r fal pE, -178-
Hydr oxymet hgﬁ %ébﬁ) use g" iﬁzulg?quy;file ltlllltei y?aT;(}){l}é was fo (‘i:' hfl na 11% r[? }arl?o
Xis Herr], us and would have Beeh dﬁﬁﬁnﬁ"ﬁ ﬂfs ERa 1€ pr 0'
Y and Y[er r] eﬂrdﬁn (f}hzl efotHolanéN@gragdlee tesWstag-re n oral admrmstrauadur e of
Exanpl e 1(a Egenatml ftrmm\‘tfemptz;zvr1 rTﬂierefo emls abogt p

127. 5- 0 etio Eﬁgg %twsig!%% ourt } {f] ﬁ?@ rrxfih tg'gtosterone
are us e tr o 115
48.7+0. 2[ err] ol b i b vy 5[
(1% in chl orof Byrmgples bide tweakls bdsxetsuhmmemtm aﬂion, (atibos debilitaring (drstaie@,;rlm)re condi-
277 nfer r] E vﬁll i@mmddquqfsrlﬁrtwl adigpmef (tiros guch as fractures, ostegpomass,hpstea de
cell) at ?ggzxds 1@ cb g mmomum salts m gnpgr E%fl?ginerauve joint diseases;
. upon ftio sters of sfrong acids. at tri ‘bring about losses of 120
The quaternary ammonium salts of the com- large amounts of nitrogen, such as severe burns
pounds of the invention are prepared by react- and hypochromic anemias.



911, 814 9
EXAMPLE 7. ether. The ether extracts were washed with

TI7Terr] - Propionoxyandrostano [3.2-¢] pyraZzole 10% sodium bicarbonate
solution (400 m.), [VI; RR Rerr] and Rerr] are H Xis Herr],
Zis dried over anhydrous sodium sul fate and con-

ocoClerr]H err], Y and Y[err] are CHerr]]. centrated. The

resi due was dissolved in 3 m. 20951314Asolut|on of 100g of 2 -

hydr oxymetthy et-he —of—p i 3 i

eneandr ost(éﬂﬁefa“Yl gjng; the’ 351‘3“ 3"31?01 e lt‘a let ag‘b qﬁ&ﬂieéﬁPQ?%I ed inice
%f 1;11 igh degr nlun B

to gl ve ng:g%p C ac nﬁz rluse leads t Ic ael g _V\B‘S
pr opi 0N0Xy se&Ieﬂdm azvielllsnpwdaa:o Qaluemcﬂcuhated fmh@@- ea@ cker r s C.

Hydr az¥ neutism] f Zheeefrq. 6 sep&znomﬁf @:s; whTighfolldwéng qxarmdswdil ffurchek Alnd 1 e- g.)
~ was added<taiies e’ﬁ«foqné mte ﬁ% Rvenion, twithopp the7 Bptesy fejng C,

(uncorr. By gﬁﬁgnﬁac }ﬂz ﬁg f“fa 5’?& Wouyg 5.0 Addi ti onal  propi oni ¢

acid whaple fRafeyStal | | zed from’ an “etdyer - pRyEtAMethylene ( 30 0 meknypiaso added and

t he m Rt ur$emstof theeskerdider [Haﬂxrtmmiesaxﬁd thmira‘smm@t-mlew awd dried in

seventy- ER? \fj%%p,sesgpal Oeﬁteﬁm nuc 1175,1 sta % i ge\zé J “&Ehﬂa@?ér r] G for
ei ght ho gy TS0 Badicals in 14107 2DLdd ‘%Bdn\j(?%n f e mxture

181-195] G}JBdi on,Qn 4dAR0E .19 ,myblréphic ] dctiditgr rﬁissox f@bdigm in ZS(Shﬂrd’fGGS until
sol ut i Bn fygehsr mlusflépm,&ddl ltnhlbmxl and bbéplutenn@hhd,r ohontriging dktsplaumol et maxi num

at 30 15¢st [{Efor) ym& rfsni&@% one rglg r ]
hydroxy - 1 - androsteno m
(E=4, 900)["3’2 c]y |“gpfo{1ﬁdxtt, C% AMtlaaXnACERd” Wi oo
Anal . Caligz0d rg@ﬁf dﬂ[bﬁihg vﬁf ﬁ tO aﬁlﬁoé here. @he redtiGiixtire Whas 4trred 0,60 8. 64.
Found:20 & be7edtp641§d frzbfh 1t910\28ndr@=mc&c3@y for four hours longer at room tempe¥oivi E 8.

accordin ”%ch BOdCHE CHEPATITEFENT VB Cad gllered & stagd for gbazt glé«o %fsurreet hyl - 2 -
hydr Oxy ?ﬁzﬂéﬁggﬁﬁﬁ ders sahl dsﬁ%ﬂgpﬁgﬁ vake #ﬁﬁ&ﬁfrﬁ se g’ ro- stan
- [ err symdrok, end3metri®B,e pWESru ehpast e thdd yqubdal 'layerdUﬁ ctwsmﬂleeényﬁe alébi zed from
rret hamsl emctemlent,t benish ngy oscahehlp'Pm@@m efhuégerEmmbtl’l@le! (thip du@zndle adveowsd f or

a e ron ove ne, an
si xteen l‘%-)ﬁtlt(:%‘l, ntcll glp Elgon en’nm%t\ ?Ltﬁg mﬁgf ncen roc‘% W ctly to
prepare€  reproduction processes. OX¥iee™ wef’e addéar! fh@§ %ilrepyr azol e,
(b) 17[er r'}‘he-coxElﬁoEi,ds of thd iApedtidn]can berp,‘dr Oy adidl FoOGdngd1Red, BAdDthe aﬂ&'uc?_ﬁﬂ[ gor] C.
(uncor30. jpated fonus bedisporsioe them i a@ aau ?ramzélveth[oworofﬂman"ﬁhe qﬁ]rmar e H,
Rlerr] i §usp E’ﬁ Ili:y solvmg theié:%[a1 tracy{ yere % ’ﬁ ovqr and Y[err]

y acce r oil er rous sod s and” con-
are CH[ erf ﬁremeral 5¥uns l o \¥r B9 i ﬁ'orzpr cu of 8 C)nl 17[err] -

Hydr oxy -tiod in tbRelf@mt ﬁﬂﬂa{m& 3 (f gr oral vmerﬁuponkﬁerQE&Jaﬁ{eer]ﬂ]ng c(fCDI’ 75) ,

[ [err]3 etrlmqnmtrap@xz 7 nRthistdMstalR[ errr] ~70

0.20 (1%;,0f ¥ e;%ki °¢ﬂet§j§z— -3* ﬁ@ E}S;e @] is H X
is H e”]f[a?’ct2 ﬁ Ze ae p rttgﬁi 1 ectegglgﬂmﬁ 5p reanx ; itfff)%@jcl

Y[ err] aroel @i 1$Btt'a i nf " e f m vacuo had the m.p. 185—1190 §° C. (colx'r D, 80

17[ er r‘]O - e of ghe co +22.3° (1%, in chloroform); ultra-

pyrazol e \/ %0@ wasél taBlbsP:gl ra%? (?ep syn-( b\)lO %{(}Q)lm at 282 myu (E = 10,300). EXANPLE
9. i nmet hanol and 7% (a)
2 - Hydroxynet hyl eneA-'mz\Alf\e-%Cd kor%‘o’l%%% EV\;;%%E nii}s&?‘}n ) was added u ﬁ-{
precipitation 17[err] - ol - 3 - one was prepared from 25 g. gan

Met hangd (4Q Hidrgxymabyleaclded7andmdiiys of coldtlest afbdlied,S b, AN@6—T16%° gC. Of $Od| um
hydri de aindtostasol m@.-cm ~Viar Pmdwlnfnthpﬂt»dt Heecg t(ermi d-lwidds 1e@nil7/60n cHgo-1{90 b et hyl
formate iHPSHEC "@{l%[l g ?‘S{ r d8iMsol ved. The sol ution was cool ed

benzene accotrgr |ng 5 he nani pu ative pro- and 15 m. of ethereal hydrogen

chloride con- g,80calcd. fof €JHL,6, dE€SCedcabse 1N 1d803R] €482. There taining
0.016 nol e of hydrogen chlioride Wasd: C, Waxt; tHu$093btm geal 21.63 g. of 2 -
hydroxy- added, followed by 1.3 g. of potassium cyan- nmet hyl ene - 4 -
androsten 3. h?z&xezfyrn]athylen@L 172 3methy@A®o- bR 1A BRDMy -3701 meBblaiods@ko. 1000E
desi r e#b prap— 135 - ol 18 ceng shafolridrre ptﬁssssm [3.2-c] pyrazole [VI; R and R* are H, duct

preci pit igacan ﬁtaay exp bltoaz dxcqlvEty R js CH,, X is H,, Z is OH, Y and Y!

col | ect ecﬁ.ﬁi@g '?fsk ia Qﬁpﬁlﬁ'm afesé:é) ensisal | 'T%Padslﬁird%@uuo%%f 500 mé Q} 24 ferr] - .
Hydr oxy -of4l0=—200 RJRAO | -c]  ti n@exyf+ memyié hanol npthylaitGosthd] Qo5 ] -
hydr oxy- pyrazol e [VII R R[err] and Rlerr] are H Xis H2, 4 -
androsteno [ 3. 2-c] pyrazole - N - carb- Zis OH Y and Y[err] are
CH err]] was prepared oxam de, mp. 221.5-228[err] C (corr.),
[[err]][err] from2.5 g. of 2 - hydroxynethylene - 4 - an- = +

83.40.1[err] (1% in pyridine); ultraviolet 60 drosten - 17[err] - ol - 3
- one and 1.7 g. of maxinma at 236 and 280 nferr] (E = 8,500 and 90
hydrazi ne hydrate in 80 m . of methanol 23,600, respectively).

Anal . Calcd. for (Jerr]Herr]N err] Oferr]: C, 70.95; H 8.22; N, 11.82.
Found C 71 08 H, 8 37 N 12 1 EXAMPLE 10.

T 1 ' R 1 Y ~rns



95 17[err] - Hydroxy - 4 - androsteno [3.2-c] ethanol was refluxed for
four hours. The pyrazole [VII; R, Rerr] and Rlerr] are H X

reacti om m Xture Wm is Herr] Zis OH, Y
and Y[err] are CHerr]] tra ni um hydr oxi de was added and

A mxture of 1.1 g. of 17[err] - hydroxy - 4- the mxture allowed to stand

for ten mnutes. 105 androsteno - [3.2-¢] pyrazole - N - carbox-

Water was then added and the ethanol re- stﬁm de (Exanmple 9, part (c);

1.0 M. of con- Vacuo The re-

10 178 - ol - 3 - one in 40 ml of 95%, ethancl9 1afhet8ﬂ:40 give 3. 26 g. of product gl 161

aqueous suspensi ores gisd 160|npeep dlta pe hygietselihea K13 material 15
reaction mixture wa ee rs, bme n . of 95%,

275-276-5[ err] concentrated t 1 ﬁ g ]:gl e hy dr te was added

androsteno C. 5( GQ# khe U)prod{ui @hitH de aﬁité was %ol d foF four hours. The

-

[3.2-c] - pyrazolaad washpl widy ke, 7gly

maxi num at 260 nl["ré"r €] (uncorr.). ;ﬁ & LTy %ﬁd owics rfenm
ti 3
retnanol (€< 16, Sopie e et AR SO ié et
was ob- 10 ostan - 178 ~ ol - 3 - one a ost cf oy eefnrp bﬁ(ﬁ-tﬂ

C, 76.88; H, 9.03iyddkineBnybréte in 200 ml. of ethanol, glv- C (corr) ,( [a]D“— +35.7+0.2° (1% in A

Found: C, 76.86:in 3 38879 cryde pr gz} The combined chloroform); ultraviolet maximum atq=323 | E25
]

Yigy 44}) r@ f.pin- reacrityf mdtwmewas dabcbrmtaned b Etyness

’§

11. ~ pro S Wer{‘ 5‘3“ om_ 400y By E=4"err] - ethyl - 4 -
andro- 65 L. %ﬁ’d fortC Y. 0%, 09 31,54l Rygsgol e-  steno
[3.2-c] pyrazole [VII; and- | afer €Found: C, 76.65; H, 9.73; N, 845. N -

car boxam de. H Rerr] is C[err]H[err] Xis H, Zis OH,
Y and Y[err] 15 BAamirLxt2ure of 8.0 gTheoéombl?xEcEpfo]iqu hiny ehie QiLy. 2254-

are CHerr]] bgo fﬁleloﬁydﬂgcythel rﬂwdulwr@lmeEx%P - uncorr) when aesripteltized

[5.2c) yrasol o - STk (ThhEe San h inmem o gl pEEEiT h

(1% in chlorofor r’rih-MeZlQrIandrosmn - 178 - ol -ax efoheC aﬂtodamas[asz ¢]rpsywloluﬁtt B40 xparof i al
solution ultr#vi@d-&tghrassi dnaqheétm 260 Oliepf ;]en&( Emethagol5gas Jtreated with 35 ml. of 1.HAH

occurred. The il SO VRlFRII SR BN MR
or1. C

bath, and a sol ut$,QrRle was then added 250 g, of salt of 178 - hy Y17.0
chromi c oxide in rgvdxﬁdeaqufo tiledf edhyldsilate (pRdviosly:  dntbilaaigaazb hylzehgyrazola; atvm]cd -

vinyl - 4- 40 drleld and disgiled rprer p@fsphgtuamnakldﬁc eiort@% Iagie a@md y?gﬁdét?ﬂtﬂﬂr)o
e majgfainin en measu g
androsten - 17 ervr’itrooe?’: nosgple ‘%ﬁu \RA‘ the rat, 178 - hydro % Hﬁiﬁnjb
naay b P e, and

period of ten m gewl ddda€ wh11e ARsto Q8 2dUpRaz0E w

75 agbledm 41 X¢ Hade 'W&Sreeﬁ:ﬁénl’ nixehrd O#n efnatmﬁc atidty @bt thlrlyS'ﬁdtlrhe@ that
prepare- 45 2@ alimtheCI torpome o, roqairnte@qqxﬁilre vl uefellof- wethdiestesepeel) upon( ad-

17[ er I‘] - Hy dr OXyst}llrre en ho y‘l-rll‘mroge dtm - 1itrat$3 \:ll)lélet ohavmg é

ot o1 a1 b o AR ke o oy el Bl ST o s, e

Rlerr] are H, in an ice bath. Wewed esk hiﬁecf ithd g&t i on, vvashed WI th water and di s-

Rlerr] is CH —SWewed]sollanatasxaw@rqo ectegzby §ludH, Y a YE FANPLE 3.
ﬁl‘ r

lved in chlor of f 7ha i
Corve |5 hlors R S gmﬁmgﬂf;ﬁ%@m

t he pr ocedure of E@l‘atter s treated with concentrat
vol une, anple 5thom:§c1d 24 -i@58ntb [tier m]xtueras( cor r1s DH, Y and Y* are G, ]. and et her

was added to cé%sgﬁieege %gr'%}terlaif%‘&l“ags id P ‘Xglfe Ofl OQ]W’ 2l % glfe/

in chloroform; . dried z firs nf é\ ?: %% rEl gl‘gaceﬁbrg é in' 8 3
ultraviol et maxi nyRiR angfé@n Gaelefal’c u cﬁlo 5 1. of pyridine was allowedOto s at?room o0
- 4 - androsteno €.3orheqd dypy gRing 51.6 g. of Z-hydroxy— Zehgeraturd| fer aba@rttﬁﬁuaxnhode Tha
270-271[ err] C60 methylene - 172 - methylandrosE% Gaction mixture was poureqd ipi b Fe f ice

(a) 17[err] - Et h& th\ﬁﬂ e \lwiss gé%l%gy @-S)r!llg)b?a waterand the resultl recipitate was ‘col-

lect: ;g ltration. olid product was re-
EXAMPLE 12. 95°/ methanol, the solution filterett; £ H.40S Erdul;

Biide fr etﬁ’marmd dried for 105
17 - Oxo - 4 - andgr @Sthectrau{eawyﬂratc]wapwﬂazab ethe eigigeem hgod zut3|08)|¢ afd o] tw2ntg-foupf

]_7[ er I‘] - et hy ﬁg, | filtratgy utZshe latter mixture was\ﬁ%fngx 33 g%xp %g@ Qy h - @lpe{ggg:gno%[glgf

ted to g
product of andr o d co£ %g ere se arate ZO ] mp 111 5—115 59

Exanpl e 11 accor difiggt & iAre- By SS17Q yl- ACY (RYY l(@i'rl) cohBgningdd@d nabfe 1ok . 110
of dry ethyl androstano [3. Zaﬂ'r}plyxazolb();nprm —25‘8 6hd6l3 of8 prgalffza®n; ([@b?ﬂh 43 1+
formate and t héh G (saspre: iUgpR @ﬁce%‘ p r 01° (1gin ¢ 1?%? )] Yliggviojesmaximum
199. 10. 2[ err] ( 1OAPF 85t FrRIH ?sig ‘?’aaébt?‘ﬁe %fglm”( >1 g. of sodium

and 35 ultraviolet maxi numat 261 nferr] (E = 11, 300) . of absolute

et hanol ). The Hé&act i ondmah Galcd. for C,H;,N.0. . CH,OH: C, 72.07; H 968 N, 6.73.

ture was allowed to stand at room tenper gouwd: C, 7240; H, 978; N, 672

EXAMPLE 13. ture for forty-two hours and then poured
onto (a) 2 - Hydroxynethylene - 17[err] - nethyl - 4- .
ice-water. dJacial acetic acid (218 m.) was 95 androsten - 17[err] - ol -
3 - one was prepared by allow ng added and the gunmy product was

separ at ed

~



45 the procedure of Exanple 2; mp. 178.5- and dissolved in ether. The

et her sol ution was 180[err] C (corr.), [[err]][err]=+
14.0[err] (1% in washed wth | ution of 30 g. of. potassrom
chloroform; ultraviol et naxirramd-—rryuromde “in 1.5 liters of
water, and the 307 merr] (E = 12,000 and 6, 030,
respectively). aqueous layer was cooled to 5[err] C. and acidified 100
wi th 6N hydrochloric acid. The 9DreC| pitated 50 (b) 17[err] -

Hydr o>§\/ 17[err] - nethyl 8Hdro- product _was col | ect ed by
filtrativaen asel dii‘lxﬁ}dtrophm and mtrogen iy AQule3and- S0 BV rRZRE [l ; R and Rlerr]
ar e H,retefitign getiwitgo inothe rat, W@sighbdms- pexnmammiaelaﬁmlﬁﬁ) piRY th ethyl acetate Rerr]
(2 CULE RSS20 iy W o et gt 13,5 0o
17[ er rﬁme@ } d|equal i " of g17.3- acetate [g tﬁrld % %Vle by fol I ow ng
t he prigdegur a7 drrﬁBﬂWliﬁdr )eh@r[ez-c]- trac@ﬂ»‘gfeQﬁiE@Gver anhydrélks s dm‘m

of Exemypede. 51t afhoyzﬁxlnms-sgﬁsca@{ ere-] f@e a d:gmcen trated i3 vacuo)na"he rCSIdue 55 [[err]]

[ err] % F47tg Qakernl (1% in¥ y‘ 300'} %ﬁ'ir@ﬂmm Et hynyl -
17[ 51 rl]7 f})’ﬂ}’o% - 771}21- meﬁﬂgzrd stano nc?z Wsar;u::oni?rftra Et g & “ljli' at 261
n{ err| ( I:E‘;tc]lO,ISOQ)thyl -Syene: [\ GheRYoR ZRYre® whsVébraineR i n@-'i‘\ﬁl) ﬁsr r] are
i nf rar ed inBxR'rand R E@e @Eq, X3is A3, Z 6 1272 6. c651736 &@roxt-l R} er mdthyl-s C[ err]CH X
s H er{ lgluu rg of meﬁl drazmes androstan unc ), th yrazole, mp
Y[ efs Jfa@ aﬁ'd usewas§d1 eRakeH fis g’ %"QZ uncgﬁ d]}Z‘E
EXAMPLSE mllzbf water was added to a solution of 3.33€1daé#aNikation o efd Jn@lne - 4 - andro-
1151?:@ were vy 1% h f tgm - -
gO_ (() % oD ¥t§?‘ %a h’{;‘/&]&n@; Y%?[atﬁglmﬂl]g:;go%?aﬁl mma%lﬁl 0:§g ours,IEI_]7[ _el’ H ) gl ]
gﬁ'fgén 300" mB "o gA, nét, The 249.5 659o ézﬁl g
ONex VS B84 ot h BT fof &irfC P { Qx,tefilaf{u leP
by f0|d11ﬁnMsrkg:dtthﬁ fifu:d eslith €000 tnl. Exfa g3 arvs0) rocedure descri bed above in
Exarrpl e 5. The was used d| rect ly without further purification
~Tesulting produdtavigededr foc Cpth 2.0 2€077.¥4; oH) 101015 O, 4.67. to prepare

{'0 et hanol and from aqueous acefoHd: afkd7Tt et 990; O 490,

s 911,8
el B T b e gmmﬁ*&xet ggam um a
Sole and 100 bmgenﬂinoem in 10 xﬂtdsfymy roxy 171 :EI’-rr]mthylahdl’ £28 V{3 2-ct err] (E=

10, 700%ethand whngllopedf woametti albamdsenat I - meﬂa'rtpdtam tambe fdri8 . oR <ol rleﬁyr az le, mp.

239_6 pera SIXPYF ree 71’!1 ture 1mas 2°

246506[Was °“,g’°l‘ Jgtgi[ltg S0 F erat;:fl%’ al]29~ ﬁf")}m ene | i nkage.
Anal . réimhcdwasfnafrysailﬁedr] dly] @lnerr]: C, 78. 53 H, 8 39 10

Found: C, 78.51; H, 8.35. EXAMPLE 17. .
EXAMPPLE 18. Anféaﬁalcﬂ for %&Hn&%@rre@yl’@hefk 7405 gﬂe nen -20[err]- 20[ err]
- Hydroxy - 4 - pregneno [ Fowide) C, 57.0%) H 7§7 s prepared by -

foll owing the RY Iée - N - carb?xgm g ove ' err]
Pr OCEUYEE Bfddy ANTE -2 ridliflarbdithot Giobih & é FE@% ﬁ%“ g s
CH( OH) CH [[mi]]ﬂ%m pRenythyRdzbld [VE Rglé 2 tHOprddn ra@car $ TO| rde -4 -
pr egneno H, B! B-GH, RH!SQHaﬁ@lS‘Y{z,les fderagiorClalfy derrc talized mpaaﬂiaﬁblbwscarb-

pyrazol g 1Y a’f‘% '%f{@g VF;? ?43 hydeoxy g - ﬁhﬂ?ﬂd{?ﬁmfphe product of
Exanplyg, 1 elbjimidibeon - %ﬁfﬁer]ﬁol iaﬁﬂ,ﬁ ’?@ ?}‘ o dnd Yerr] are
the prBeesk 10barEwpnaal a.10 GCIE pheiyp. &tartlng at oecrl: Ye] t,zo | owi ng the
ro@edlﬂ‘#remﬁfm E80apry e metapol vk grady- C+5 Gk, HE bm]og )e mitjaviolst 4. 40. 3[ err]
(0. 5%y congeppred %aﬁt““zé’z‘h@ DHydmsy rf]'a"@“m(aea m, =[1[4@ ]][err] = in

chl or of or 0 0.1[err] (1%in

chl orofor:‘?);l T 0 Pttt - CHSBH %u;{%f é% @C;eg“; (E = 11, 000) .

Anal . Cal cd. for C[err]H[err]N[err]'O[err] 2 H 8.67; N, 10.96.
Found: C, 71.82zaMdie 8. 51; N, 11. 18178 - Hydroxyandrostano [3.2-c] pyraked$AMPLE 19.

( b)852(a)- Z{Rxdroxymethyl enol783.0R- :}: ,rlétzaodl 8 are H,(Xjs H%DZ is@ko - 4 -

y ror R aﬁ%% i 8 %&sﬁu%mﬂg%ﬁé e s

H VY amg IX[cmbﬁoﬂon@r al lﬁrrﬁa]x uiiagt (0% Nin REIGroform

H e?or]277zwl(§ H,109); dnfidred Gggxlm%(po ared by hydrolysis of the product of Exarrpl e
are Cﬁﬁ‘g‘r "f‘]‘“ 9\/&‘%1) At &% dation of the 19(a) by the process of
Exanple 8 product of Exanple 18 by the process of

259. 6- 269. 6[err] C. (corr.); [[err]][err] = +233.9[err]




Example 11; mp. 226.4-234.4[err] C. (corr.); (1% in chloroform;
ultraviolet maxinumat 50 40 [ [err]] [err]= + 156.40.2[err] (0.5% in

chloroform; 261 nerr] (E= 13,0682)0.%/n’r't ravi ol et maxi nma at 225, 236,
242 and 279 mMerr] (E=7, 150, 7 8,000 and 21, 700, re-
spectively), was prepared. - Anal . Calcd. for
Clerr]Herr]Nerr]G C, 78.06; H, 8.93; N, 8.28.
Found: C, 78. 01 H 8.66; N, 8.00. 9118130 - Oxo0 - 4 - pregneno [3 2-c]
pyrazol e a—progestational
activity (a) 2 17 drox I7enez - o 76;& et%ar@nﬁacts wenalvr@htd #48
times that of f?‘v’{fﬁ@f‘ ﬁT ar )g‘xs[m 1s dned oy ;anhyfrous S0 @d l:fﬁp e an con: by
following 75 Dkl The Asddl i o d th
procedure of SExaI?&psblemi’: of rmqng 080 n@fnét]xyl— of ditiér, t1hel. @npdmimetwas alded, ef&pmase in
the rabbit. qgméxoirolgB ol - " 3mone {Example 6, sohmon COOWE @@] 0.83 g. of 178-

01’1 T
(b) 1rferr] - 706 fdz lyd pzu%%fét%q(g 92 oxy%, c?loth ri’so hdgil }pene )
17[err] - met hy wasezﬂ!i@ed na L@l Gra theli at 784 C (uedddtt). A sarﬂpl@ 25

andr ost adi en1¢ six?*[:d&ﬂpf fwohoudd. Addxt%nal(pfh@loma&ld R{vmlr tecrggtlizedl £%6md Sn HtRkpdntan | S
OH, Y and Y[err@%glth%ad®®andm ; mtleeﬂfpy fighiro widn thet Hrompetips e@dr@e@)fzn Ex-

CHerr]] was p it dl 'thﬁlx i 3°
117-123[err] C. g rlz%ﬁ%i? ion nggomplet Adgﬁgtﬁ /:’m %ﬂ&ofog?mv?ﬁzy mrgib ]lat Cso

(corr.), 15 water (200 ml.) was then added, and the re- 223 my (E =4,900).

[err]][err]= - 280 migtut was choled Bod F}ﬁra@tmwﬂol) ultra- (b) 17[err] -
Hydroxy - 17cc - net hyI - 4,6- violet maxima at 220, 225, 232, 296 and 300
65 androstadieno [3.2 d}werqisdrazcﬂz-éIsJ‘{zml |G, TRSS; erZi,]gf%)B&t 7,600, 8,500,

7,800, 22,000 and 85 and R err] 2gued:H GRSy |5 %28cHPef4d, X is Herr],
Zis OH 16, 600 respectlvel y) Y and Y[err] are CH ekrr]] wa(tis tdhen
prepared by ur e of the mppipulative Pmce ure de-
BapLE 22 * &% fs%t efrr,,,g;f g [r:rfﬂ?‘%’%{g% e ad
(a) 2 - Hydr OXYIH%Q € PiBcedurét rl )'anct r Hﬂed six 19 atpMOd L B@hg 178- 65
ul travi ol 1%et rraxuserhdratctlyZ%prepamet h - anbl;rdn?; gfyﬁ&aﬁ%dmo [3 -Z-Cqu)llpyrazdR! - one
232, 297 and rle dlukpprry GORGEERYS t he
procedure of 0C2H5, % gﬁd‘n C@Fp%’ﬁ‘el y). Exanpl e 2
and used to prega oﬂowmg the procedure of Ex le 5; (c) 178 - Hydroxy - 4 - androsteno [3.2-c]
911, 814 ZIFf"eCr {cors.), HyBf*exy 32.7 A pyrqzblé [ & ¥ darboxdmide] VIl IR is FHR* 70
stirred in the #%é" g3 ww’r‘ﬂ?@l%ﬁhwﬁ’% @NIBER™ 1s H, X is Hza%’&%ﬁf@n@)
[3.2-c] -pyf"az‘B‘I"%"‘t room tegq {s)(l))r ;Zl‘h& " JC] and
then 276. 0[ er r] C. (corr.), [[err] 1,3{,%11’6](5 g Qh akt] (b ,{qe)
poured into a sol uti on ofEx3@rig.9.0f sodi um was dlssolvedl in 9 Ynktoh amﬂa Yol and 75
ul travi ol et nmax )éirm Hrdrfzcz'seth%eera% “t“f*i’ t‘t@ G5 ham de‘br“m %&Pﬂat%

S n{ err] (E= 5 % tetnge, g’glg@&rﬁ ngd rme

distilled of 60 2@t HyESIrmate in 500 ml. of KA @ly edxssolved The solutlon was cooled

due refluxed fobenfeoy orerfling ao nhenmaxwlaawdpm I artdelﬂ m146f ethereal hydrogen chloride con- 80

EXAMPLE 23. Cedure described above in Eyg @/a Pg%;ﬁ Xf ért’gﬁwaélor&@l‘raéct ed
h ‘ﬁi? 12
by l::e Eﬁ%&é&% 4 Ii'% m)zz[ about water lge 31}:}6!1% at ' On

suspended |n5§0ﬁ cagistamﬁa‘fomat anol PipRstd Mmmediaklyelahd it wak -
- one was prepared caont ai nrn 23 m. of 35wlsmdlburﬁl ekrendndeystalhzed th@e b@/

foll owi ng the p dn frasteno [3.&6) yimesnirom t“ﬁt flr‘"r‘ dPXY- o

vat er was Zy::zoe?{;g gp, a?eggqure "D, él';lre (p androst o[ -c é}grjx Ie - '[?]E'g 96 1
added, and the fah BBIgOﬁZ&JHy@M@d‘reﬁﬁexﬁt—&ﬂ(ﬁni or_ 453 4+o1° av 1n+;9r1dlf1@i ﬁl)fravﬁol&ﬁ in
chl or of or m ; 69 drogapi oL% - plgx P - ongaed M@ of TheximeayRI60mnd\ 88 e (Tok §:108 chodvi Of

mum at 283 n[er?YF’aE‘Ee-?y‘gﬁB)m 80 ml of methanol 23,600, ﬁfpé‘ﬁ‘i"%\!f acetlc aC| d, the

nmet hanol renoved in 15 (h) r 19 -
nor- vacuo, and water waé"“éo@i&fd f°bcpﬁ%*g3[ %gg g%] anﬁr izano [3.2-c]
- pyrazole [VI; Rand Rerr] gumy prodd A& 1 &t parat ed,
are H Rerr] is CH[err] X |S§E[err] Zis

i ol vea| nogoyl ply BBl 1o Sy grﬁréﬁm T hen
prepared by fol [ oOwagosk Iierr; RyAr hrdera H, (X Mreactioh midytire asruagledTlnenlsa cbictron
procedure of ExanpilséIz,EZ is Yalld(Y‘de&BM er mhted wasokiep thydexideowan atldedpad at ur e

over ni ght and A ng;;gi%’ %Coé'l?ﬁ ) (Ryn : %{é@] %tetlfxeﬂingggngg ftgrrelnzgh Tt:es-.t Hen

heat ed for 0% moved by concentration i vacuo. The re-



20 chloroform; ultraviolet maxi mumat 224 nferr] reaction m xture was

\

k

added to cold, dilute sul- (E = 4,800).

furic acid and the product collec washedr™55

di ssol ved in hot nethanol, and the so Lon

EXAMPLE 24. filtered. ter was added to the filtrate
to (a) 2 - Acetyl - 17[err] - acetoxyandrostan - 3- the point of
turbidity, and the product which one.

11,81
separ at egp;upon—e-eoi s—eel—l—egaeﬁ—%mdqu-ed———%s——#m xture of 9.6

g. (0. lﬁnwrn{igeéqufwhs GUspeosicnl wasaﬁlteﬁ@[er :ame@ 3 saryple haying 127 199,1775 }fﬁ5°132 158[ err]
ive O n

C. 60 Y -C _g VI (;etkﬁY‘?}' g—l ‘97 (un— pyridine); Slk[raxXolet r‘x\-naxig ar. e (uncorr )

The | at B2 N LTSS dlY €d

éyg e mNmlifNel (B = 10,970). an “i ce-bath,- and

dry ber aad fifying at BI0® CaRtha&hRRBIOG-aphed on’ al um na The fluoride
gas was passed into the solu- fraction eluated with 20% ether in
n- penjgane Anal, ChlED f6NE, [ H, N,0: WaS 76.84;UtRtopg; NV4.9y. continued was

recrystallized from acetone aribudy:i &4l 76.86; H, 8.780 Nadifi t i on of boron
trifluoride, a solution of wvacuo at 110[err] C. for eight hours, giving
6.98 65 Exalkdis60. g. (0. 04 nube)7psof Hamey o3talethyl 14[-@ndr- 6501 - g. of
2 - acetVI-0x017‘t e mrdrostencg Eed-dxayeaa d?‘OS”Ge&ﬂ 13.:2:8L pyrazole [VII R3nd Rbﬁ@ and 12,2 g

11.4 Y Oxa gH LF‘% is Y _
f)f ac aﬁd;@éﬂrﬂ rﬁﬁg EE r&ﬁrr]oz%;bo} A CIlI fol%{r 1£‘ &r [([%)elr;]]][err]

chl orof Qifriide, (EMdrﬁpﬂeaV)I des00 ml. of glacial c[la]ntrra dmzms zac{amdm aHneOﬂs ctmon m xt ure
was rra>@|cm recigt wap g@rrqql-[ gqni Tpar igt s-_elu@onlo[_i)t}'avmlet maximungat 261 x (E=10 561) Anal .

d
Cal CdZO 1 14%%?31 wat ‘QF l]?llut(lzgr(l&of 73.76; H, %XA:IWI‘E
Shic 1de 1 of water and (a) 2 -H}%ﬁ'ymwesohat efhyf ram t he _
f or egm nzg rﬁlE‘of glaBial acetrcelpxdodai addeedrop-n dnbb@sténor M3 -0dl -C0! @te|ves repared action

m Xt ure &6 de!rl Q!j’d@.lef ten m“teac -- berel@mnéshe paqcprlure of Gigangple) 7 md4(%8rr] C.

(corr g it wmft%; X etan R e Pre Si.e0, the,enol [[err]]
err ] _Q +$§t eﬁ pa'r:ﬁeg&l Eb‘i- of, 3 2—c]%’;rgrzg[VIﬂqg it I@ :§1§.1?12 - acet yl N
17[ err] 1ectea<beﬁmrx vehsied tvitin waterlahd digv i Rt BICHBRI YN Hi, ZI40HNY exd ¥ (E = 8, 850).
80 solved in chloroform The chlosgferm so nc (pre fgp] @Ll@}—lqwu.g[ t%qr 9p ogaflé;rp jof Ex- (§0 72.08: H,

8 71. was filtered, concentrated to a small volume, ample - C, 72.15:
30 and ether was added to_cause ¢ talélzanon ‘ﬂl};, = iO 2° (1% r v

H, 8. 63.0f the product. There(:kk)s tué [oBthihdd 4.83AC zmé)éa xﬁlﬁﬁ AN266 by 10J600). S[err] -

product g wa¥ - execréysindickenpddi2-cf pom et hyl rret hyl pyrazole [VI;

Ris CI—|[7é¥erl]rN Fﬂa’é’P’iaf“dF’smﬂ 2582 °]Cacz<e e yeous, et hanal and

dri edss ¢ Soberg s Herr], 24 gagg.;gg 1178 331 r‘?’[”@‘f’ P& & in vacuo

for el ght7 how s 4a-t an&;%gen}2[5[2@ﬂ‘ Iphrakele, QiT¥1a solution 0fd2.2 gQ‘fl ®f Tejynytag. prepared
from 3. Ofks grepoéd B lpdmtyyié of the p dtibt? pfer aufi rostenacléﬂﬁox ar3d-r®shra3ﬂﬂ Bf 2-c] -

5[err] - Example 11 acco lTlE pro a%’lﬂ a_s a dded 23 %f
10 l
iﬂg&?ywﬁnﬁ’lo' F1001:H| 2<>§2 %; (dhon) 2 litmo% sio llllum (EB s F@dr azine

e idhvioRt Abximen 6&'&1510 oo)r ] ﬂnf &F labsolate Tetifidol) [’Fﬂé lrda oiL Oaixd N
chJ roform; ult ra- acmmrwhs rfovted t¢ krandnarroqmu keaiperee  pr ocedur e

e pruse fi f 0 hours and then po
de VI Ol e£ E‘é 70 mi‘Q{:N%)ene ?%é njnet;tyl ] — 1ce-wa ér. ial acetic acid %gwgﬁabove In
dro.:[ Nfe was prepared b added and the gummy roduct) sep for
er r 43+ e It)]oN[dﬁi’é rof Qix@rh;lil 2; nEp 174.555; anttl dis@vebin ether. §hbther solution was
Found 180° T&. (28r.), Hx) o8 =04614(B (8,9 washed with a solution of 30 g. of. potassxum
911, 814 chioroform), ultraviolet maxima at 252 and hydroxide in 1.5 11t§_§ of :vater, an
Acet oxyasr%rnbs anlg 00[{ ?:.’“d 603]0 res}’%‘[nvelyl)] ﬁ?ﬁmh ) ?ég?irgcfa »éig, é[’err] C
(corrsg,(b) 178 - AyidRy !} [y L aie@)le sWasdre-apaodutd @d cblRcted H}Eﬁﬂr?tﬁoﬁl‘alh dnec[ [err]] [err]

= + 60. lfae i 2-(]maquﬂ[‘(:llﬁ,l R_)mfflb‘ram)H Uit muguo ovey phOSPhowdqn@x?aﬁdﬁQ?stano

ST fc,i,mglz) m%@%@% b Al 2220 G S O s

Foundss [G] 6. 83R6+ 09(152 inN, pyBdide); (b) 17z - Ethynyl - 17,8 lzydmxy 4E>6AM?4_E 25.
+56. 50. 2flgaviolet rddgunp pr 26k oy %dﬂ,ﬁ?%)g ualtqnpa{\i?@] @vmfp@ Iéa R Zind l?‘nufe-

L at 3. 12, 6 Ru s —
But yryl ) argiedas ot 3.4 1612661 089 5L 1 rrg;i a8 omfyg‘? e = 5. 800) .
one was pr epar ed Q)IAJP% how ng the Pr &aya - hydroxymethylene - 4 - andro-
60 (a) 2 - Hydroxymethylene - 172 - ethyl - 4- sten 17B ol -3 - one and 0.77 g. of hydra-
androsten - 173 - ol - 3 - one was prepared zine hydrate according to the manipulative
by following the procedure of Example 2 and procedure described above in Example 5. The
was used directly without further purification resulting product was recrystallized from 115
to prepare methanol and from aqueous acetone and dried




of Exanple 24(a); mp. 130.8-132.8[err] C. EXAMPLE 26.
(corr.), colorless prisms from nethanol, (a) 2 - Hydroxynethylene -

4,4 - dinmethyl- 25 [[err]][err]= +55.80.1[err] (1% in chloroform; 5
- androsten - 17[err] - ol - 3 - one _p¥e- 15 ultraviolet maxi num at
290 n{®rr] (E = 9,470). pared by follow ng the procedure of Exanple

16(a) and used to prepare (b) 17,/ - Hydroxyandrostano [3.2-c] -
5[err]- (b) 4,4 - Dinethyl - 17[err] ?Y Xy - b5-

(n-propyl )pyrazale [Ml; R is ((‘,H[err]\[e 1? [err] Rlerr] andr ost edd.
[3.2-c] pyrazol & &y al nﬁmnmgort ﬂWﬁlty-ﬁGr hours, andlloR{f@my ]ulwvﬁsleHma:}(mhxﬁ ad2err]s Z
is OH Y and Y[ &rird 17:pr ghmdiur d78F lﬁﬁra% munﬁE )., Ot 738 irdfarsd bpnds at  gre

CHerr]] was t h?’gg?%@ﬁéﬁgff gﬁ’af‘%% 0’6\_&) E cne nk dc‘b? “: )CharacIeTSétF Iolj 18 Tc&tylr]

-20.10.4[err] rocedure of o mp. 169.4-172.0[err]

chloroform; ultraviol et err ( orr.), needles from
,]a;emg&,%gﬁ%g@a LT

ethyl acetatgy [[err]] [er . H 835 Anal .

Cal cd. for C[err]H[err]ON[err] C77 60; H, . 20.

Found: C, 78. 17 H 9.6 Exampre GRAMPLE 27.

3[err] - ol - ) 2 - B0 thylﬁttz h¥l—§1ré eﬂlmol kep al Hydroxy aLf- regneno [32-c]

Hydr oxynet hyl end 3 4er Waé[reepired by tfvllowing Nth. pikizole 1 O] @wbiokaniide [ (R)iSlH When

ocryetalli 28 ﬁ*ﬂf{‘z‘éﬁ’wﬁgﬁﬁé}“ 'H"’ch R”%%M g@% z

procedure of Ex cnwai§ I 2lidg dy bn vhes f r6bss GP

eyl
16(a); m p. 150€H 4l{ydbllo}vm§3 the(pwlﬁdmrd’ of)Example 232 2° Q(cprr. ),17]22 QE_—OBP 0.5,
(uncorr 1(b): mP 2625 69° C. (corf)y)[=l*4 110 chjopdform). Tr i et hyI - 17[err] 3@
hydr oxyandr 020 éﬁj‘@ﬂ ‘ifl"fm Bvioleli one 20 - et hyl ene st ano
[3.2-c] - pyrazo e was t repar €d gl ycol ketal. by follow ng

h d f I d d |1
t he procedure of Exanple E’f’l((mcgh&' %6 eéggggq{s%vas aﬂ)dg% in sma

45 mp. 269.2-274.6[err] #l 1 8gqftN Si4t 0 425 .

of pyridine at 25-30[err] C lized from nethanol [err]][err]—+

4.70.1[err] To this m xtyLe,yqs added all 29”91?: a S%Q%nm 892-c] pym(z,]m
re

95% ethanol); @ bsavko! el pre@onamc] fjrddleof [ ;i R @d Rt Qe R MBI@CH] X is 45
al | opr egnan- 35 N-carbox@idige Hr R]i{ H, R* ¥ 0P, H,, ZisH, Y and Y are CH,] was tBperer] -

ol - 20 - one 2R"4 g@ % % s H k% } npared bg hy}clirolysxs of th;: %roduc'i ofllgxample

pr the process of Example
250 m . of pyri ﬁh nf%é 9?¥h p‘}'%l;: J%f Wééat)s—-zyﬁ 6° pC0 e(scsorr), [a]f = EW/PLE
28 Example 11; Hﬁi i2p4.£d23ak0 0@ eSS @t tHlRofba; ﬂira@l’bleﬁﬁﬁxjﬂﬁkﬂ ra$, 500

(aj 2 - dre()(nbﬂd’ry# elhi§4-+06€[’éw ,id Fhlerpfodm);  241nma KB4 13,0000 | uted with 1 liter
of hot benzene ‘élﬁ ’@F‘%@éz 0336nd2 4;““‘ 2%hdrosten - 17[err] - ol - 3 - one
was pre- The f§; Jneer % épg.e e Wi th 500 . of pared by

follow ng the proce Ure of Exarrpl e hot benzene, and the conbined filtrates
wer e 2 and used to pr gld 93: %spﬁ/ﬂ wi th four
500 m . portions of water ¥ e for(% H]éﬁf& r]g ﬁggrrg’ gesDiMEsdyl - 17[err]
- hydroxy - 4- [lowed by one 200 m . portion of saturated 55 androsteno

[3.2-c] - pyrazobe.lpifof Wale f3 5P§dilé.lm chl ori de i@kddk i2¢n. The organic
solvent 90 55 \msdemduubeham?)é%: OH%MBet@Pmdf 4.6 - wElmstadien

concentrated i nebgw eperltheth §Fth¥ny1tesmc TePALE O ddflomet 75
mexi num at 262 ;A i’“i‘sf‘gnﬁef 8@\1&';;?1‘?%‘%) @%@ﬁﬁﬁ% 2 mp- %[—P‘F] (E =

9, 200) . tratio the m xture and

concentration ExaMPLE 20. () 178 - Hydroxy - 46 - androstaﬂz-t he

filtrate to & v ] @mel‘lxglf'o;g@eﬂpﬂene ?\1/7 -qmethyl-  eno [3 2—c] pyrazole [m %
aai, was

smal | addi ti On fol L“é;{j‘ rOQE& Eix- Eﬁ are (bézollo 1 gii

3[err] - ol p‘le p p- 11& e(unc&e dofS]Q:Euh ep @ smezsmoc (corr.),

recrystalli zed ycol ketal. 25 =.—137.240.1° (1%, in ethanol); uftraom

C0 386 ool o ggﬁﬁ ,@%@%@D‘%&x ;;5 mzo"éiﬁ?é;ﬁ%ﬁ%’ S o

pregnan - 3[erry and Of* are }wﬁzsnﬂieng et vyl éne  pregnane - 3, 20 -

di one 20 - et hyﬂoﬂmelg pxol:edute of & ,n?i 0 ) of ber’n‘zm:zahd 1 g

p-tol u- ket? é dg% f‘[,“] de1§6bﬂh 6 ymit@ée" ? §u|f)f‘on| c
aci d was ref Q.IX é g lé?ﬁly) m_ab:glrga i? S[Qfs p ed Fgélﬁ)rtv[n the rocedxﬁ!: ﬁ?‘t 90
hours with a ms&pmﬁtmfespeam e sysg ﬁ 'bhed isedktpr ﬂe xture was
then cooled (c) 2 - FydroxynethylenealIopregnane - 3, 20- and shaken

with 100 m. of 2N sodium dione 20 - ethylene glycol ketal was prepared
hydr oxi de solution, and the resulting mxture from2.45 g. of allopregnane
- 3,20 - dione 20- 70 was filtered to collect 20.5 g. of allopregnan-

et hyl ene glycol ketal, 20 m. of ethyl formate, 105



14 911, 814 and sodi um
nmet hoxi de (from 0.33 g. of sodium in 50 m. of ethanol was warned at 50 C

for and 15 m . of methapol) in 70 m _ of pyridine fifteen_m nutes
and heated to boiling for two a ing to the manipulati\r/‘Nb
scri

procedure de- mnutes. The solution Was then concentrated ed

above in Exanple 16, part (a). There and the residue recrystallized froma
nmet hyl ene 15 5 was thus obtained 2.64 g. of 2 - hydroxy- chloride -

et her - 1%)ent ane (1: 1: 2) mixtur@¥8thyl eneal |l opregnane - 3,20 - dione

- 20-di - w)and TRk Y 417250 SindBiinyd-enGrr&hh Qe €500 #Y, minutes and 85€ 20 -

et hyl enendjbsxéad) [ 3.2t arlpyraz!bliﬁdlp 270.436 nRExbm wipdatifecfor three HiuvsLand then

hydr oxyr?é‘i Ce@i@‘a] I[dm“— —55. 0+02? éb‘iét |mW64/WIItQ19wplutﬁqyerh@rgpufrwﬂm@at| on.”

D; in 200 ml. of water,
pregngmén gi(‘f rg cﬁ distilled off, A Sl ution of 2.5
. Of 2 E‘xagii(éj E ocz, due e \ﬁ&‘c’fe ctyl' . -1'?1 eemx%utésg%dthzluadl[ﬁ rr] (1%
|n enE:alenmzae nane - 3 2hith-waddf. mhesoﬁ produet da kedtlaged byhl or of orm) .
gl ycol Kt Hadmay thylene o opet p§ rﬂltegt%:m sggpqoged. m g/oo n%; of methancl
An al C%f’r ras % H[”% VEL F ] contginin g o9so gp ydroxide
0 t t
und" gz.g a],,zs_g961 a&fiﬁi ndChe 1so Qﬁidoﬁ G Gor 35 2- C]
pyr azol &0 12(11% ﬂtdﬂpie&ﬁ&), glnyﬂﬁlét ﬂ(ﬂf-alonotﬂblﬁ.l Mked soluffior aak a(cdiﬁed with25 20 -
,,e \gyl enenugil éﬁ&gf%%”s 3 ar %;j felagiah acet&b}?g%hwasﬂdlggé fﬁpggtﬁml n 60 m. of
~ettan 4 o) ; g E?g I ne- 3 m. of
t 32 - R
1\,‘ 2N=__“hy§r Q ) s You Cﬂg,' thVmSz an and dissolved l'wsﬂ'a 0 sop et hyl ene

el 'y léEﬁsaﬂ:Hsamds thehtplrdparb(hb}’ follhfntng Ithet h@dxﬁalamﬂ 20hatl ofl ppxiidre vEIG s(alaﬁmut
as kep at f er} vermghmm of water was

ffedon rff.aoé;ff‘ R des By e A e o
al | owBd ®L.a 0 fan or twen Guric® e fleca) O¥agneln s5xanpl e 5.
Ther e m nut es. The sol uti on vvas thedissomdax basm«mxanol and the altidnhus obt ai ned

g% | filpeat
ﬁaﬁog[soé "é; Acet yg’ggw@“"zg’”d""é‘{"hyf pamgg?fm%ﬁ &;2? ?e ‘g%ﬁgdlzihreﬂ sol T

produgt WASmixture of 9.6 & @4.89 mole) of glacial at 70° C.; yield 11.59 g. m.p. 132—158° C. 60 COl | ected
by filt raadtic ecid amdsq @t roysmﬂénleldmbldnctevm (omorr.). The lattef c)s @golved G actlex-opr egnano

[ 3. 2-c] % ‘p%allslbiga fo-bath agdc £ reron flfb gpr;szn @nd chgorgatog E%e @n- alw~e tThe 35 [VI; R
and Rler, élﬁg s Rhialed. Whkth 1 én, E"% oot i R ano [ 3. 2- ]
DYT az$y @diiBont 6H RfRbride, a solutlonzofl smldg ) ergn hotis piinid 68" 1 -

col or | esld.6blga@@4 mole) ¢f. an@H@n26133 3 [okr rg. of2 - mytfl iﬁﬁoxyandrostan 3- The 20 -

oxoal | opf.e 4 en?“?[ [ 9 3: rg)%[ﬂé]l oer] (1% in
@%ﬂc Palgg jnde In %1 P"yl; di 55?&?2 90 tE&la) Itr tx 1 )

chl or of as addcd The reactlon mxxturc was_ maxim
C[err]H[err?eN err| 77.60;, H 9.47; N,

Foundy, C, 77.94; 9 EXAMPLE 30.
pound gave a posi Hnﬁlecfll'l Ifgngs{lt{oe,ﬁt mégé& ﬁ 3§§ 55 17[err], 21 - Di hydroxy
- 11,20 - dioxo - 4 - preg- phenyltetrazollum test, characteristic of the
neno [ 3. 21fdre RY BcdtdaCrrdm e forkoft@ e Rl £ dne, Bkl 1§'tﬂefoﬁ£‘q}f Meolorless

85 action mixturedtisa Hyprbhued; 12] - Ia&tym%cﬂd’s,r ]xﬁbl, 49.6s-1%,4°Z @.S (corr.), CH,
Y and_Y[%VB]- digcetox3f @r-f Jnfirosten, the enol b? 23925t €4 | ionchidroforimgs 20 - oxo

gr oupa2ieof 2 - acetyl - 1(’% AoGPYYRRSERS 2Ry d’("é”rYP ebﬁa’i‘f““nf A2 EndfSPr oup. 17, 20;
20, 21 - bis - net hyI enedi oxy derlvatlve 21 - Acetoxy - 4 -

pregn - 17[err] - 4l Caled for o, ?x;;%@’hgb%% - 4 - pregnene-
, 11,20 - trlone (cortlsone aceta‘fe) 2 g [err],21 - diol - 3,11,20

- trione g of sodi rrfh dride in
d f

o1 siet LA 9 e %ﬁ,,[&%‘“ & o o it o A1 1 o

were caug @Hz,ezqst’oc CRNYLHd0 i Gre O vécuo fop GGG MEUREar120LL{28¢ ],gl - diol -

accor 84 ;c]o;vab lpepar@inicqou 8.0 g.\oé 2pragd-eding el78e- ace@xﬂtid,t@@no [8.R2ichbRe5*-7, 20; 20, 21 -

bi snet hy etoxyandlesan Pisedd 45 ge bl B4t 8 )(corra4 | _ dioxy
deri vat| g‘rdl % r}?j% %ﬁ‘f ggh aximum a(tlzﬁs f‘ rf’§ Blé’iang carried
“out in ammea ra&ger'h 1eg5 e $&Q6ltingm hydri de accordi né ?1

atmosphere. In the process the 21 - acetoxy mani pul atlve procedur e

descri bed above iNgug. Caled. folJCQHPNYGS €0PLSY; T d.25;0 @)igwd, 1.3 g. of 2-
Exanpl e 2. There was thus obtai reednds. €, J4.25; H, 9.06; 9,8.9xynet hyl ene - 4 -

pregnene - 17[err],21- of 2 - hydroxynethylene - 4 - pregnene- 70 -

diol - 3,11,20 - trione; ultraviolet maxima at 17[err],21 - diol - 3,11, 20
- trione 17, 20; 20, 21- 246 and 293 nferr](E = 8,000 and 4, 300,
respec- bisnethylene-dioxy derivative; ultraviolet tively),
characteristic of the 2 - hydroxy- nmaxinma at 252 and 309 nferr] (E = 9,700
and 100 nmet hylene - [err] - 3 - 0xo grouping. 5, 500,
respectively). This material was used 2 - Hydroxynet hylene - 4 -

pregnene- dlrectly |n the foIIovm i ng reactlon 75 17[err] 21 - d| oI -

a A ~ N A - a A ~ N o



0.2 g. of hydrazine hydrate in 100 ml. of pregneno - [3.2-c] pyrazole

17, 20; 20, 21- nmet hanol were caused to react according to the

bi snet hyl enedi oxy derivative was prepared 105 mani pul ative
procedure descri bed above in from9.6 g. 2 - hydroxynethylene - 4 - preg-
Exanmple 5. There was thus obtained 0.7 g. of nene - 17[err],21 - diol -
3,11,20 - trione 80 17[err],21 - dihydroxy - 11,20 - dioxo - 4 - preg-
17, 20; 20, 21 - blsnethylenedloxy derlvawlMEA neno [3. 2- c] pyrBzoIe
m p. above 3207€ T 4T azine T y.

ul traviol et rra>g1 ﬁ[l@ s [ o G '
mani pul at+ve prgdro rostano [3 2-c} - 5t - methyl- vmlet maxnnum at 225 mu (E = 5,400).

911, 814 15 cedure
descri bed above in Exanplsgaicalcdhes €,1.IN,020:3067¢; -H,bigmeihyb.enedi oxy
derivative, was t hus obt ai nedFoBad? g:, 76R4; 1H,esrsmi 19,184 di hydr oxy-
m p. above 300[err] C. (corr.) when recrystallized 5 11, 20 -

dioxo - 4 - pregneno [ 3. Bxaferpyy.azol e from.dé.smed.dvy{1f/0mn@mdem); ultraviolet
Anal . Cal cd.10f do) J ér 1} Panlinsfter+ 78 et 1 J- m@Bimu@yatZ24 my (E6. 880).0, 19. 10.

Found: C, 67. Erge “;g%mgge by 0“0‘118 procedure 3. 1Z[err]2l - Dihydroxy -

; 32
11,20 - dioxo 04E colorless) :Fsrrr,ls from l’r& 3(&) 2 - Hyb%xyn%@gﬁben94 - &zﬁetgy'l ]25
pyrazol e was pr[emr=ed55|m/+o ca)1920in chiddQad: 0Dt @EIARP - 10/~ 2F CB - ome wi{ per | -
heating 17[ etsr Jult@tioler maxinyutr x3p0 mul(E —299170) di raged -by fﬂbtﬂhg’ Itlpwr(md@te@f [EvdmplR | s

17,2020, 21° M ”}L ?“’ld"’i@ﬁ oG s ﬁiﬁ?qé" WI zgary%m%é}f afd?él ]eso

bi s- et hyl enedraad(}zu Hi xa§ BY,€&Z 1s\A'DH ardl YUt RocedbieeSof (Hx@pié £0mpy 2310a283.67g 1
product of Ex- are CH] was then preparr@rtmfelloamg dhe The (?rrc)ddeln Fracl0drrdder (158 s isi m -

ampl e 29(c) Wit RMRE ¥ BTG dlproformy; gilwapiglet PEFTR, 82 he
product obt ai ngipcm{)rﬁ @ m(ﬁ&% RVET [c]f the keSt ?) w th ethanolic hydro-

(a) above. % Anl. Calod. for CoHyONy: G77 60S 085 ?q,c'sgo.as 'n Exanpl e
29(e); mp. 194- Found: . C, 7 95 No§A0.
_211[err] C. (uncorr.), [[err]][err]=+ 1360 Ferr]H&K)
in chlorofornm); ultravi Oﬁ,&hp{{_ﬁﬁ mum at 232 38 - ol - 20 éu thylene glycol ketal,
Nnc

nerr] (E =6, 597) Hydroxymethylene - 44,17« - tri- m. nﬁk-—lgaaoin@ rt). When the latter
Cl err] H err] N exetylrdrostan - 178 9a;- 3, on® whsTgre-N, wa re@@stalhzed from acetone, the compound

Found: C, 74. pered py fodjo tthroredm of Exampl() wa [gptaif ﬂwgsm f epearlesblatie
met hi odi de sal t16(6)f m?rolﬂ‘gggl & CBEBNt r at ed TR %ﬁéﬁ% ““F‘g ¥ due 5 20

- oxoal | opr egn?atm A, B0 2 T6ilnethyl LI BY I dydroxyiBArBLY | (b) ANBSgrdheSSDbN EodePoMESMheNE
ta

di chl ori de, no [3.2-c] - pyragZeove themopepand prodtyed kod. Exanpl e 31(a) the

sol ution was wd’ﬁrfe@“gmt}j ‘Pfe o Exaapplgi 35h  Slyomic oxide (26.6 g waseads H;go de in
cheTorm e LA S S B G RE  Be be e
needl es, 95’ nh); 161 Bfole} nfagifhih. )tion o hesroego W Qnofe 3¢ hilidpte grra

with et her t223 @B(E{ Bo3a))] [err]= + 97.380.dlf e(rrc}ne(zﬁ) Ediglenn gly@l kegad i

the resul ti ng cryst al ling prodyct was heat €240 ml. of pyndine. The reaction mixture was
ed at room temperature for eighteen hours,

in anit r0gegy %}@Sﬁm&%e h fne = Iﬂo%rﬁe y— %@l ted with 1 liter of hot_benzene and filtered. 85
EXAMPLE 32. 4 - andrasten - 178 - ol - - chOwRI JreCtTH iGerkZ Alid AR wadta€ wite Sedl dhll by pro-

55 17[ eaned by fommxrrwthe progedfire of Exampley chook amd rapd the rpombighd cfiltrasa swere

dissolved in b r)‘?d B?s o washe wj fo&ﬁ}g? mL p lEcérp Pg water fol-
met hyl pyraz 043 sten éﬂ 1’0 g%l erg&e}i&?hlm ﬁﬁ%nt :
al

H Rierr] and cdédde of@mn 170 ¥oi1% 69l hen onkéntriekd in JAEAS, 4Bl WheSdsiWi T h
benzene contai . r(rgc) (vonr-Badtraviglet maxix@um at 262 duarvds ¥uented wil 60 @H[ ﬁrme]ﬂ]anol
anounts of et hé# E=PH80crystal | i ne product Filtration of the gi 9.
of 2 - hydroxynethyl- was.,bkS0jsated from es‘lnﬁégﬁd e &Qi‘éi‘ﬁl"g a‘if o
ene - 17[errdo ~(a)Mbpydnandigosd apg = onﬂ[e&&l@r}e -cofibined sptid PRéRQN wad ecrystallxzed
recrystallized fr emobéd.one to%%é y frogrmhyl adte usingakiig ted@]iarcoal for

1

t

met hyl seni car bazf qexture #f &f. 1o agne prj,_’; lgmg P%Eﬂs?gﬁfég Eal g gis. 2-
&h Ji

one

[ H err] NCON( C"'[gﬁfﬁaﬁ)o %E 5 n]z-enm §%¥ Blonl- l@t’apﬁ ¥l fortﬁ]of “bla plates, m.p. 100
met hyl pyr azodse endsiifonic ki & @brr seventy-45190-21Ghat. (Gm@biif.i on on a steam
bath for four eight (Aqyormth) r{ateersrcr]a]raﬁoer in] ﬂ1e+38 3[ er r] 1% in et hanol

hour S Ther e V\égtetnh n Wllg,éﬂ)mg{niﬁ wasg’ ’Si:ln lene ?‘%etal was i;l'C and
270 merr] (E= hydrgrl}iiie solution andatﬂgregrhtﬁlg Bﬁjufé eho%ﬁ Pl3 %

4,932 and 10Q, waespedit \taiec}t )20.5 g. of allopregnan- ethylene glycol ketal 20 mlL of ethyl formate, 105



Anal . Calcd. for CJerr]Herr]Nerr]OG C, 77.14; H, 10.01; N, 8.18.

Found: C, 77.24; H, 10.17; N, 8.009. EXAMPLE 33.
EXAVPLE 37. 70 I7Terr] - Propionoxyandrostano [3.2-C] - N (a) 2 -
Hydr oxynet hyl ene - 17[err]. - methyletio- 85 propi onyl pyrazol e
(M; R is H Rerr] is cholan - 17[err] - ol - 3 - one.
CHerr]CHerr]CO Rerr] is H Xis Herr], Zis OH, Y To 4.8 g. (0.2
nol e) of 160di um hydri de sus- o11,8@nd Y[err] are CH[err]] was prepared

b)L esterif of Zene was auueU o ‘ tion of
e ool i SRERED S E el o £ R e e e e
Tigacti on accordnﬂ@ to FHe Giénfpul@iive Ydck iR, deh Iﬂnnu gsollrll.lﬁ'(f {fhen ddheRfat; ed) subsi ded,
wg,he m xt saribedyalgve heﬁxag@let 1o, jmm (a). fsre OBnd the residue reaxfyitz&]lized fdem & @edhylaib alg | zations

éh@’f‘s thus obtgipad ‘3 ir wickl lda tb@rurlﬂn QDI 8) ixture
éz; o) gl il o e )

thyl et icagionl vaﬂnout eer;fu’ixﬁcauon erdneCl 3,20 T-\ldron@- 5’1 gaQb € Was
obt ai ned b%/sohmlbn of 35 g. drde, hydbxymethylof Goe(mepe[a]la’n:m?ﬂnmo 10 oft%, in 20

refludfn eflbllj erit dgz‘hgggﬁe%%o Chq“ﬁﬂ%t‘guﬁé“@fﬁmﬁ 05 ethyl formate. The

m xture T 17[err] - hydroxyandrostano [3.2-c]

Vi gorously for four d vmth 200 pyrazole with
20.0 m . of acetic aiq a‘fafcae“% {%rﬁﬂ}fl ayers were separated. The
The product had an ul traV| ol et maX| rrum at Iayer was washed wth

et her an 300

S lopregnaito E yr %0 20 - cth ) glycol ketal obtained in part (d

aci di f2s eg gﬂe 3@%@:5 %[ . eé&’ fron] NGbdvEw: 1mﬁspended in 60 ml. of eth I3101 a(ntg 16
911, 814 2.56 g. of 2 - hydroxymethyk@le ﬁl[oﬁﬁgxﬁmet- aBenl Vil INaRib@Gtie skidyasfatidell iwh | @ and
vol ume oB:2¢ri-xdiaee €0 of etle’lehfeglmh@etqjem alafgrmgTMéter the solid had dissolvedidbad, gi vi ng

04 of 5 r
17.8 g. Qﬁan”'ogl accﬁ'ﬂg tt?ﬁ mz=u¥1 txvc %h utl )? owedd) t rgian}:il§ o %taéﬂl | ZEd from
et her ;30 cedure described abow le~5. "Nléirp Y Infefuked fhtion iZ T sm - one,
gi Vi ng Cehothbsepainae2d Igesf zom gRoallZidéy- 6wl ilimﬁe{ giirfidniufn hydrox1de and 125 ml, 45UI tabl e

for use PWOt[ﬁé-C‘sucm'@é%h Hg- etbykent igyepl  Af watélcmsrlad)ied [The salif T@IU‘FT was +0. 30. 2[ err]

(1% in 0-0rocirrern ) aifpEeEe ) Fl"?grelf el py

Chl’ OWBBOTVI%OJ ajl'tgp eg ano &@?M %ﬁ&zﬁé ﬁé]xﬁ‘ aﬁg c] az form of

gr aphy oﬁxslﬂngnd Y)*farsCHJ]ca in an cnﬂqlaalblad sEmp, Zﬂlg-zam)b C. &&), 50
respectiv h9)20 - oxoallopregnano [3. c] pyrazole [«];*= +135.9+0.18AVs inchloxefprm)f or
CerrJHerr]Jerr]: C 75.86; H 9.70.

Found: C, 75.69; HneDd Calgd. for Co:H,,NO: C17560($ 9147} eNr%Zi Hydroxy - 17[err]
- nethyl etiochol ano tive procedif®d:deecti*bedbabtiveNi AlExanpl e 5.

[3.2-c] pyrazole [VI; Rand R err] are H, R[err The product was

0'5

recrysgal e M P°‘md gaYeg ‘@? °“°“9(tq5§a'§ lrr] Zis OH
SERR A sy B B et ity L AN
met hyl - are H, R is COCHAGH, Eriepaezegl from 2.0 g. of 2 - hyd roxy-

eti ochol anoO?Band: | & ngbl e in the {WBnpoftecsy of the 20 - oxo group as thmat hyl ene -
17[ errg, £a>£¥é Ii’é‘t“i‘ |t'5n?0 AT pEth | 17,203%9’2 r béis*sm 51“1"@ Ysderipgtipe. 271. 4-279. 6
;gn % i Baraoe presiee-
1,20 < rlonQ (corti Wg, 971,29 ?J{IZI 19 § ,(; (corr.),
[ [ err]]| 0[)05] mole)%ﬁé[lfﬂrg’ Jof éoﬂlmﬂng'%dndeﬁn Chisﬁé’tﬁ%ﬂenedzoxy derzwtwe was a . o@f et hanol
accordi n 0(1 wml. tqf]@ynd;}m acausecﬁ (;p act from 10.0 g. of 4 - pregnene - 17u,21 - diol- Anal .

Cal Cd fé"}co N Ver c@urecie- 117;@ Jipiongy 14,202 1 thylene- 30
Foun d m%’ éb?gf!r .E: 1}5(11; Ztél Jﬂla g%Il 1oxy derivdtive, ’ 1? nil. o ér ornrate ahQn f’fz-z,;o 9.

of sodium hydride ac

of 17[eru eosph&iy ﬁQm:ypmceas?t €eer | -aceto&jild&dn%ﬂatﬂze | prdcefiireO Hesa@ib ity E@uSnI ORI
anmoni a. group was sapomﬁed to mt h§/|g of 2- - Exampleod t dhae 78, Guscibraingd é@cﬁ e wn"'"

Lit hl E’“B‘ cyyiee s egydroxymethylene - 4 -
o oo o ST T B L BT R (o 1110y

m nut es. u&@), charactensuc of the 2R Hy yPI eRdmhe ar @52 and030g mpOTE 9, A0 | andi Moo X i de
There vvalsthﬂmﬁ A*addegto g@opieg: of sol 5400, respectwelw TH@s materigl atdays-'ccd The

cat al Ve ny '%g‘lﬁf i digL] e | .portjions, the
filtra '@'2 Qrﬁfﬁ%ﬁ%afﬁ?é it ? 'r’§ [79991%0% iﬁy@ngg@@ﬁat ed on a

st eam baiedhgnol were caused to react accorfifng l:kOthe Bmit@&hdwey WiBzadbs Sad V;ﬁ'd)aieﬁl H50 .
2.5 1i terrsmmﬂanmtpace cxeitiesld abom ? h &G 8 2e hYdroxymcthylene - 4 - pftSF met hanol ,
e

made sEEmgerh (ﬁ%ﬁéﬁﬁ%’ég?@ ed Qszéfg f edSEor offelinolisl e, BRLiEerpr oduct whi ch
L nzo 3. gflcl]y pyIED iy Joee adih oo%gadfai;&%ﬁ%dét@ £ 50 1ad separ at ed
vvas col | arhedle: hia iymulmt ﬁtazaoornu aTtg com- of ethanol aé@rdinigMo A GuGipulditve $rof eRDAUE WAS

crystallized from dried, giving 9.89 g., mp. 145-200[err] C




ethyl acetate to give 0.7 g. of product, mp. (uncorr.). The latter
product was di ssolved in 260- 265[err] C. (uncorr.),

undepr essed upon an et her- et Ayteme di chl ori depent ane (30: 10:

adm xture with a sanple of 17[err] - hydroxy- 60) m xture and

chr omat ogr aphed on 500 g. 70 17[err] - methyltiochol ano
[3.2-c] pyrazole pre- of silica gel. The chromat ographed product 45
pared as described above. The ultraviol et,819vas recrystallized from dshyl
acetate to giVv red raof anpr s n r epar ed
sler] rlerr] LA O Bl e e by
the two -al t er natnee dié Nodprip@ee [3.2@NiytEad . froABnethRifd-Reniddr m of col orl ess
prismatic crystals, This proved that the hydroxynet hyl ene

group ®.p. 181.6-184. 64@r Chicd. Gr .EBIN.0):- . C[d787] |d[&88;] ®, 190, had entered
the 2,- .podsition of the 17[err]- + 1Bw8d:0. Q[fe'rss,] I@l%ﬂ,nochm:ﬁrof orm.

50 rt;ethyl etiocholan - 17[err] - ol - 3 - one in part (a)
above.’ it 3. 172,21 - Dihydroxy - 11,20 - dioxo - 4- (D) 2 - Hydxexysst.hyl ene -
6[ e’rvﬁtg,ﬁﬁr&r 10 pregigno - [Idect pylozfedvas preasred byl 7 ae|24’ - Oxghllopre@ano dﬁé’-

35

EXA 35~ heatmg 172,21 - dihydroxy D-a}l&;ﬁ oa%% dg? y@z%@% o
( a) 6[ err ] 17[@5 {gi:%;}f;hld&?% Hunva't A llute 1 S rgplareg bé)lreacstm the i) 90 .

Exanpl e 35( a) afomesacidrTpe prd@Be had &Q)pemes simi- ample 29(c) @lmethyl hydrazme followed by -.1 .
199. 8[ err] Cl15 (leotror thyse \ghalre predurtyabtagied jiny pagt f h)@mlysw of the ketal W@Sethanolm ls’étout i on..

of 10.0 g. of 6% 17[err] - dinethyl - ﬁgﬁ:}f@”ﬁfﬁ“ 5 _/546’3 130

0.1[err] (1% in chloro- 4 - androsten g q,amlegmax,g&g at

m. of forn); ultraviolet maxi numat 285 r’r{ner(E]=6,(5E7;c et er
and 150 m . of tetrahydrofuran was 9, 200). 85

Anal . Cal cd. for (err] Héeqr¢atiesor €..H,,8,0:76C,265,:92H H,%.69. N, 7.90.

Found: C, 75.93; H, 9.63. Found: (G,)786@PerH,]9.497[ & 7BL.- Di net hyl -
17[err] - hydroxyandro- EXAMPLE 36. st ano

[3.2-c] pyra2ol@) Wase Isegmale(dthbylefhmﬂlde salt a9 Bours sl clonoeayrarat inyh@ncThe rdsifuerr] -
vi nyl andr o- 20 ~ oxoallopregnanq eg‘@f sel]ved wgeng dxchh:l-?; ang
17[ er I’] - ol - azol X%pﬁ%ﬁb% &? txoxllfwas wzs vntlg ter d with

d
156. 0- 174. 0[err§:d1& der.6)26cer ¢ %ﬁ;ec deenr ] Kie il vl ptng b etgpﬁﬁgéEure
of Exanpl e 23%ntﬂzﬁ§eel 97.1+0.1° (0.5% in methanoBd 4. 86 1r[:sehmg c(yﬂ:%mel prodyy] wzsoneare

ultraviolet to prepare EXAMPLE 32. rrax}érhm A Cyc zm r X o 'S 4t Z;?ri?o
911, 814 172 - Me thl - 178 - hydroxyandrostepo  duct was dissolyed m &l& Z h %f::—
Hydroxy - 17] err] mw]n Vo angbégsl-ane [VaTRIi€ graphea bh a

(corr.), [[err] eH, ¥ anﬂ R &e CH,, X[18H2-70§ OHyr aamllu@ vMIh beﬁemrndntﬁ[neg m]:reaamg H,
Rlerr] +244‘50 ggde of of 17) ; 2qupt The crysgllim peoduct
e{h a

CHerr], Xis Hy r’P‘I; Y%‘ft_ 1 Zﬁs ﬁﬁg ;@rﬁi??ﬁ%m?ﬁlé?ﬁm@{ _60

7,100). ar eoneHhssar r2)3f f%&t%xﬁlﬁarﬁaﬂ@e PERCEkLHE- t¥droxyandrostano [3.2-
Anal . Cal cd. f oFH:SCON(QHHNH]]Wdf ecarte}i@n n—b@,yl 73). 68;- rhtthyQJyditr,le, i, p. 88@63—198004 70
Found: C, 7% 53¢l solgiionpn aysee 0C.: (cqe [=1, = +38.3° (17, in eﬂ@g&

't 2 L
a7 e &d ‘E’@%ﬁi@l A e e
2 - Fydroxynethylene - [err] - err err =+ 114 20. 3[err]
(1% in chloroform. r r 7[ r ] was pre-
pared by follow ng the prAIcA)%e uérael%g 2"%#@01 & %L%i 5 100 o;pregpnano [ 3. 2-C]

pyrazole [VI; 30 2; mp. 77-115[err] C (uncorr , used di rectly R

and Rlerr] areH R[err]Eg(&m@@-I Xis Herr], Zis kxalfssgn the foll ow ng

reaction w t Mout7sf uPtdp@roxpudrostano Y [a0d] ¥[ B I {a) aI‘-GIﬁ'd[cﬂt‘efh}zleﬂba-Sﬂpll epaylet- bys

fol | owi ng f’@@. yrazale [VI; R is H, R is cholan - 178 - ol - 3 - one.t he dDr ocedur e
€

of Exanple 5; *ois H, X is Hé’ Zis OH, Y Tog 8 g (021m01e) of sodium hydride sus-
was ared by este pe in.75 f benze as ed 3.
253.0[err] C. (ﬁraror ,pr Lot LR e §m60 J’é%@ nrclxe> T oA N w4
Ethyl - 17[emns] pmmchiyi deidtey nrp. 188 dlS[PDC-(uncbrﬂ) C ﬂcled fhé ixture was heated to boiling, 90
35 andr ost aaigr p®. @Gw}allmlro&zfmr%; ) ; §€0|6$ ¢ fr artlej with a mlxgbeP 1°f 20. 87 f
EXAMPLE 39. H %l £ [Seyar %J;? ey - H,
1 a 1 z d 21
() 2 - Hydr oxyhm%.zlfenenyy € bbwiare 6F Y bityl 20cemntL m Ertelt [ovas

prepared by s®l ¢ ovaf ngm hehyﬂfoﬂyal;dtaﬁdd‘ 0553a 20 - wgo?{uey fdr feur diburs—, m’Bxed win@oonals 95
t 11
pr epar ed 0?51? ‘%’1 é?nﬁl eof Beetiphaphydrideg  of. wagp, %ﬁvé*rer lay : Vb §EP #fﬁFj g\gﬁ ng

traviolet maximum at  water layer was washed with éther a
the procedure g@(ué)- acidified with hydrochloric acid. The resuli-



(corr.), [[err]][err] =+ 93.00.1[err] (1% in and used to prepare

40 pyridine). (b) 17[err] -
Et hynyl - 17[err] - hydroxyandrostano " :
[32-c] pyrazole [VI; Rand Rerr] are H Rerr] Pt

is CGH, Xis H, Zis OH Y and Y[err] are ‘ E
CH err]] by follow ng the procedure of Exanple 25 (a) 2 - Fa
Hydr oxy méet hyI enepregnane - 3, 20- 9115;14mp 237. 4-242. O[err] C. (CQEJ’ )
[[err]“err

recipi 011 Trrarl ifr ea Y OIf‘e W p g i
12. 40. 1[(§% r;gz (jﬁ)ﬁé u_yurp ymcl.uyxene- Iecr éro € anpr e 16( a)

s .,,'

mp. 13%78- ﬁh 17BXI dIUM Adne2 cGlEnﬂ s ne dﬁs,mﬁ,zdm;znaoc -
Anal . 5C6shm(cile fﬁ:ouse be Btjctd c&ggr t]e(idﬁ@lr A C%coé"ro X, E1E8T06Q3H) 2°82(é?{3 in Nhlorg- 2.

Found:? s@anplywa YN, chgmage-  fomg); ultraviolet maxima at andS34ANPLE 40.

with acefey ﬁ’hﬁé’d? °des‘l1°?1 gﬂy’?’r o} ﬁ‘ié"]‘l Es 752"%13““ 1.500, respectyely) |y dr oxynet hyl ene -
17[err] - allyl - 4- acet I C aC| d and Q0 g. of sodium acetate

androsten - 17[ er rfr CG}Cd f"’SC Qﬁf ’egj%lrgc—;ﬂ by trihydrate in 200 ni.
of chl orof orm was foI | ow n he” proce dré of Exanple 16(a) and

aIIo eact r urefor ar.e
ﬁ dﬁ]x%\llr }h%n}gg txve rocedz% descgbeg attaove R &R mple 5.

abou arEnHX was recrystalhzed from e
t hen wasihe Ha,SIJEGE,QSisw yam har2 68 ]m acetﬂ tdfive 17B) hidehs@I-r1f= = mAhiyyl - 17[err]
- hydr oxvwas -prepared arnxdr 20 g whtZer bydi’d'x@- n#nocholﬁnOS%%‘ddmmlcar E@rfameo od5u-

t 3mezhy qhola Rk e 286 nf. of 1IN
:oginlcj) 35‘}’”5 d;éﬁ %th}gdm’ :%;?pil ! Eif l_E ﬁ}{[/é iy chlory: |g OH, Y and

g
tion and 250 vvxamgrto he vvashl ngs Y[err] are CHerr]] by

foll owi ng the procegur o t sher, and the ether
80 30 Exanple 5; ﬁ%’ eﬁ%%@ﬂ%ﬁ%{?@r %ﬁa( gggrg% ﬁ ?\és successi vel y
washed with 100 m. of water, 60 | [err]][err]_+93 70. 1[err] (1% in
chl orof or msoluuollQJpzmg of 918 11Ndr%9yd1 i hm&pemlqﬁer%pidﬂfrdrﬁgl&ultpgnmoma ul traviol et

Maxi mum @iy 60t hkdstno( [3.27] 1j3ra280)n  Littium (4.5 watvas addad npiecenf sodi um
chl ori de200 ml. of glacial acetlc acid was hydrogenated and the mixture was stirred for fifty mmutess o%%ut i on.

The ¢ {'[%‘q rﬂfl @ﬁgﬁ oxide There was 1:;nen added m%/ﬁ
e SR I MO st o Solt R M

Epoxy - dedfoerThe resldper wyrs)dlxamdr wotneine2.s linaaf eheseds wdtld bl pHhenizamne cont ai ni ng
10% o gqtlpal;ol,]_ 1c wx | §¢nceptra E?C@rgraq for one hour The solid proéqchg}uc
chro }’f&’%gﬁl

gi K‘L(ﬁal ifhcen d separat bygfdg%lo& an f 17[ err] -
pr Op;r%é’l ethiyl cetag}:clt y d%ﬁitp&l 1ed Qﬁfey lvgsgﬁk‘sc?lved in andr ost ene -

3[ er r] 17@9:265]0 C. mm&,nB und@mstrat@ox{ rranp:ther-fnabylaneu dmdq&mhxat(m flex g| ve

oterr] tire wi ple_of Y]fer hydroxy-  60) pogug apd) ehrorpagagr X0 8r .
R AT Tt
% pared as_de lhzed give
\eACEL AT ind infrofbd peRlrk ¢ 1) Yo e p er 0 o dnﬁU’r.t%@ﬁdr& nlr O - B o3in the form
"of+ col OrlbyelﬁSmpralt&mswe mat ds 27&4 1cﬁancal one dmdhe i @f coloriss @n atic cghalss 17 - ‘one

%gngggg‘%%dﬁ? ths‘ ?S %“ e g/ITzi b ehi? i 2 rﬁu&pgf%r’himrern (1% 70

1e1
Anal afdbovel OT C €rr] H err L (0) @ - Fdroefinetiiend. Bbei7a - di-
fotmd: C, 74.74; H, 8.95. met&;ﬂandrostan 17,8 ol - 3 - one was pre-~

/ . ordm
@ﬁénmfe@}%Va%r%a"%%w%%yf 1998{ ngf; %ﬁygyﬁﬁ 2O

acet ake. A solution of 10.0 g. of 62,172 - dimethyl- acetone; a],,“— +548+0.1°° (1, inMBb 333’ | magnesi um
Ladi d&” was apitepar eTB(dl F Gmone in 15BH1. 38 tyrmp LltpHgrosixmman 82 1. @=g. of net hyl

5 i odi dether nang250nml of fetpyepfuranrivas PR was (c) 6[err] - Methyl - 17[err]
- propynyl andr ost ane- gr adual | y renoved by distillation and repl aced
S5[errB517[err] - di oftnal C3led. fom@eHaOs:  Gpji76-865 bgaéé‘ﬂe A sol ution of 34.13 g.
of 5[err], 6[err] A mxture o"f°“‘f8 £ iy 23 B&rr] - methyl - 17[err]-
epoxy - 17] err pro y vg/l androstane - 3lerr], 17[err% pr opynyl andr ost ane
- 3[err]°5 ‘Wri d g }’LE tate|92500n1 of
benzene eqf];ﬁﬁpare c lg |d nll;g P e ’flgfg‘;’ZS 0 then
addedma e4am >(tU(d8c)V\@&rrt),e [Lw@ onng ma&ocsdurercrfed lar 2 M Gk - ?our hour s
r 0Om HeB£0.1° (I4vin ehirdofarmms- xldad"folehoeoryepa@at urated amoni um perature. The
react i onMATRYY pe23ie For %P9 u '

'~<




chloride solution (250 m.) was added, the by extraction with ethyl

acetate and washi ng m xture was filtered and the benzene solution wth
aci d to renove pyridine. - There was concentrat ed. The residue was
extracted with thus obtained 7.24 g. of 6[err] - nmethyl - 17[err]- 30 15
ethyl acetate and the total organic product iso- propynyl androstane -
5(err],17[err] - diol - 3 - one, | at ed, gi ving about 20 g. of 6[err] -
methyl - 17[err]- mp. 249.2-256.2 C. §GQf{.) When recrystal - 17

propynyl andr WIWW hyl
acetate; [[err{) & Hydroxy)3 Ife 1'%?4" rostayr A ° Ir

212- 213 » C %b% Y R an Y Hd l%f" mazmuﬁgfg?m r;ii(())r ﬂ& Exoflet
Cerr]Herr] CI?:EV a] bﬁfoll? in Ex-

Found: C, 77.2 (d) 6[err] - Methyl - 17[err] - propynyl ,
4 - andro- are CH[ e”]kna*i’YCafcmiopmzﬂgNt(B‘E B! O£RHUEE 9@F; BX-8.237 50, 4.70. Sten{%
17[err] - ol - 3 - one. Found: amprmszé Hl;mpo ahae; 30,0{;mr] Chrg’ .
(corr.), [[err]] [err] = A solution of 10.72 g. of 6[err] - rrethyl
17[err]- - 85.40. 1] err lgxkdsf¥& 37.n pyri di ne) C. ulwhdpaVie@ys@llizHO from methanol,

propynyl andr ostappe HydE:[xmatheﬂe?{ &fur-] ethyl -dio| [«] 8=+ ldﬂe+0‘ﬁ’a){<1|/tran a;bloxzmﬁn) 225, 'D
232, 288, 297 md@e@-llnm éwe%&s 8- p Qﬁ SSi 4m Z_C A Mﬂ 0
nerr] (E 7, 5?6;1 g orr ), u frec d R* are ﬁfR’rIPé 1sqf] m}

water was refl it oll od‘c Qﬁﬁh@cﬂuhve 3hd Y* are dmrwaﬁ ‘yﬂﬁp&ﬂﬂLB‘ySfolM)ﬁ gr a

ni trogen at nosfidadane. The reaction nixt theeprogadures ofo EeaipleSs;min.p. @31.2—

EXAVPLE 43. 45 acetl added and £ (Eﬁj‘ﬁ)orﬁ’]eon*“”“f’lﬂ &%] 4
Hydroxy - 17[ef 2%( épﬁfgjy rgj"dmi{} e'él i NaMAGWe. The resi die
was extracted g 15‘1-12,( is"OH; 1§)H§)p@n9)£yﬂﬁﬁdxyrhéthylene - I t berpdyhy|
acetate, andot Mels e:Ht\lydvas aeeetra!tlfy f@lloiwug the P 3OF amﬂr@ta{t VII78 Rol 53 H,onRjvesr pripajed

4-a err]Herg '@P[?’Fa 43 (]f dFRQEIWW g, PEASIAHS Of Frareplfy Bhate
Rlerr] is CH efy g T—I[*egﬁo]to V4 AC]—I“‘Y% W}I_ AL 1BoxyandroiHibUL! ON,
wat er and sodi tm CF?[ oride solution, CHer r[}jz-c}/\@ﬁa,qaree[pra;rndna RO et BERPr oduct
of Ex- 50 dried and concentrated to gl ve BGE];C Xoﬁ H, I@H,l bdé{hore4 -

chl orophenoxgacetchan EXA?&P r3§)duct <1 g}) ’ ﬁ’&j&é’k
hydride in Byr i asy)%fg Hted Ifg? +C124p+01° Qf" i ch1bh 23{11

chr omat ogr aphe(asn tklabgs 1665 ot 1 {4em Inafifatun Jat 223m380- 208y r] (1% in
chl oro- gel and recrystallized from aqueous ethanol form;

ultraviol et maxi ma at 228, 26Q. ARd,H,N,00 @i yos6[ By 83, NyBlby| - 17[err] -
propynyl - 4- 287 nmerr] (E = 14, 006ound8, GOW.&ANdH19.ZWON,887. 55 andr ost en
- 17[err] - ol - 3 - one in the formof spectively). col orl ess pl ates,
m p. 90-110[serr] C. (UnNGEXAsirLE .40. with aEEXANRlyfridé4in pyridine], 13.5 ml.

b oxy et byl caborest B et e ¢§‘- e a0, Lo g

Hydr oxymet hyl efjgraste 0 r

o ooy o bl B TR bt S0 L ool o

3 - one H Rerr] i1s COCH[ err], R[err] thes wa@tdﬁeuucc pssivelyX with zsm/aml pifepar ed
by foll owi ngst R 1px odid urleR oftydrizy - 4 ] water, f5% ium caybonatg FR}P
Yierr] 60 Exaﬁﬁ1"é3 e Ty D oy 2k & o ot
prepared from lowing 2;he procedure of were back extracted with ether, and the ether 80

of Exanple 13( B)ax@nds,ame:t 1289.&R alele(corn), was @tc):ssxie?y{mslre]i with loof ater,6[ err]

- methyl - BY[ &7 = +PyePdr r(éq/ %‘Omf ‘L l“m@;dr Pll““
propynyl - 4 - UFRHQIRSaximgmes 260 P?]‘ ( 1% dfﬁea‘)ofga l‘lzmsf, er r]
(1% in chloroform; ExaM@§ 48r epar ed by di’i\éd E‘Igl do tﬁfeﬁcﬁxdltﬁeereﬁ ue 85
ul travi ol et ma) 386-at Epddi- 1725610@3&@14:1%:& e wad d1ssolvecE)(ra tzele Seonmnplg 10%

indefinite st aﬁ@,Mﬁg-n«fml 3 L &ept err 7, cg;z lg ie lilca gelléThe
espect ivel 2 gR TR L) jops mﬁ | R T
chloro- The algglty}_ e [MEES— me atpropymylafdréstand . 3ﬂ,178 fdmrm acetate 90
i n vacuo over phesphanuslio &’ﬂh)(;))predaed from 5- m the f@@a)f colorless prisms, m.p. 214 6—
EXAMPLE 42.  andfoste nz%g@ iBx thproaygt oeq;fr(r‘lgrr):[é’ﬂ v —111859.1° (1%
EXAVPLE 45, 70 magpsgiym, bo fpllowe ?‘Tam’“ °§°° ne was prepared
17[err} - Hydroxy - 17[err nmet hyI andr ostan foI | owi ng the
procedure of Exanple 2; ﬁ% Calqdgtop Cejgﬂ 4 fﬁol pyr azol e [VI; Ris
used to prepare

COCH err]CH err], Rerr] 1is CH,

X is Herr], Z is OH Y and 110 (b) 17[err] - Hydroxy -
17[err] - ethyl - 4,6 - andro- Y[err] are CHerr]] was prepared from the
pr o- stadieno [3.2-c] pyrazole [VIII; R and R err] are duct of Exanple
1(b) and propionic anhydride H Rerr] is err]Herr], Xis Herr], Z

is OH Y and Y[err] in pyridine: mp. indefinite starting at 121.8[err]



911, 814 19 C. (corr.), [[err]]

[err] = +43.5[err] (1% in chloro- EXAVPLE 51.

B0 Torn, uttraviotet maximunrat- 258 nferri—(E=—"(a)y—2

Hydr oxynet hyl ene - 17[err] - propyl- 18, 800) .

androstan - 17[err] - ol - 3 - one was prepared : EXAMPLE
46. by followi ng the procedure of Exanple 2 and 5 (a)
17[err] 1gPropyl - 4 - androsten ‘9 1131L1e”1 - ol- used to prepare 3 -
one was prepared—by- tion of 17[err] - propyl - 5 -

andr ost ern)-6 élreqh;yl -7k erprqpynylaédyésta&e?[ gucdrr.y  Whealr &‘XxystalhzlcY[ ﬁ'ﬁrﬁ] ethyl
pr opyl ancfﬁié?tt griokgs eudiol. mop. PI¥B-116.0[err] C. (1% in éAloro-
[ 3. 2-c] ngagy é;ﬁ&ﬂ, j:,‘;‘d ﬁfee;,, jgare H Rerr] form; ultraviol ét

maxi musn addid24d eaf eirds e&Er The sbeHbr G exed?H 85 Clpropinlasarkll@rr], Z i's OH
Y and Y[ &P llg_g:mo% bg@@r)llatlon and replaced 5a 178 diol - 3 - one. are

CH err] ] frﬁlcfnf: qlé.g%xb E; g 7itupie of 18.2 mv of 65 - methyl - 17~
rore 5 oy L WIS SIUP S B Ry ene -
17[ errlp -thep radxpgr,land th-miktfe rvrl’a; }eﬁﬁrl‘edl ]‘or— whs s3ore® fof Fe ty oulrsr&t 1'-2) QJerf

ul tra- Pgp and oneglp Ihggq eﬁmrate_’t_l? nijm - pgiatuse "Bhe-reagtiv@ m\ﬂﬁre [N‘aeﬁﬁkeﬁdrp Vi O| et

ré;—»-r

lor. ol d, the > iqn
maxi (role %E tgg ﬁ&é&d nczn E_ énzene solunon tg acag‘I (lodyéﬁllo %’Iéh%gwxg of Bxanple
2 an corldén eci ThP &R ®as extracted with thus obtained 7.24 g. of 68 methyl - 172~ 3
EXAMPLIE SRyl acetate and the total organic product iso- propynylandrostane - 52,178 - diol - 3 - one, ?a) 2 -

propyl - PRI pe - ¥ [“b ] ff° m gthybpeerateg [ = -dB-316K4 17, 20; 20, 21-
steno [3.° m§ Bgﬁrfegzo R[lerr‘imf%rme H, bi snet hyl enedi oxy

derrvaztsrve was prepa}{nﬁdcb%qlfgwcﬁ .« e$4 gl‘éll—gerr]CH[err]CH[err] Xis

Hy dr oxy méasdy gigipgabout 20 g. ‘Tﬁ@ r!pethré - 1165 n{p 2448627 G ( dmbenyrecfysihﬂ[ err] -

Herr], Zis OH Y an Exanpl e 2 and used
Y[err] are CH[err]] by foll ow ng t e proce ure’ 0 to prepare Exanpl e
5, mp. 3.0 14[7err§ (g0 , [ rl&,l +#89.5]err] (1% in
chl or of ogﬁa 1ABtol 83 - ool om"l;lf e‘?r Jdi%[éé ﬁH“i,;Jgeﬁb ‘I;er; yoc% o dure ?Qéx d%o - 4-

vi ol et maxd seltipraef 10.68)8. ethif - 179, 84:6)44010 (1% @ eghdRg Lh 3&71&] pyrazol e
17, 20:¥0r» fi:‘[Yn)’la aStanc: - 5a,1 ol - 3 - one maxima at 220, 225, 232, 288, 297 and 308

rret hyl endfiane, e i ar fpfé;f; e | QeP(LﬁQV' i ﬁ%%scig%gcig%lx 700, 8,400, 21,800 O‘EXAIVPLE
for two hours under a nitRjg@C aehdiprerdf Exa [?) 210- 240[ er ﬁ C,

(a) 2 - Hipelrosionetikyiteewe molil?[Semr]of- pr oparg | Exampugngorr. ). Chr ms;a‘t og/r aphy
on si |4i5 A :tem vacuhm'erc}le rgs ctilllx cte ? efpdgony ‘0!7“ ) @ethyl@drestanas\p}‘ e
recryst awi h €@ lI Q&'at a%@bth%rﬁaﬁb olu™ Ii&azo (E@ %19H 154g Céiggg% kl OliM ng t he
pr ocedur ﬂorOi;va B6gdl @ith EhXbliie c§BiRe 2 FSAPORE, Yavi g i a‘Qd
used 50 usion veater and sodium chlonc;esiolunon, CHl] v;asslﬁ aed 1fjomGhe ﬁﬂddlﬁOGfI’Ex)-

entrat
85 ( od&?fl }? ]ll g 3{% ﬁ 1°zf[hoé|’ Ia?élri' lede %’1{)(3 s ¢hloropk;enoxyac<;ncaz{£r ost eno
[3 2 ed Jﬂ{cf 1'1' ), 3 n chloro~ are H
Rl er r] [ 861 redfsrsﬂa Gkd f¥om Squchue refthnol rin§ L{ﬂi“fvmle afm a-at Ry V4Rt gyl ene - 9
- fI uQr ote gide 636 methylaﬂthf @ropynybr é- CEB7% my] (E =iy,0000 18,6800 g Ime ﬁHZO- pr egnene
- 11[(§Fr£dl‘%°a§?ﬁa¢ ﬂ_}g% _?l"gcb‘éﬂze fogmaf) soegtivelive cedure of Exarrpl e 5 mp.
130. 4- 14 024 P t hyj,gn ;57‘ T rn;e}% e, (COTT.),
[[err]] e e} Hyddombfimen} 64 1#othyn - ¢h Ob@oOme] - NN Sce ol ree[dn% fsob owi ng the
pr ocedur &opfyl -9‘0- androster} + 78\ @I St- tmaxi?huﬁi ak ZG@Hm eR'F | 1s( ECH3,9 Xil4

Ex | re §1 he procedure of is
(o) oL Frhe e PP 17 or e £ %ﬁfnpretwﬁi ﬁrr%giiwim aI#, Jé’?‘i‘? 17[err] -

Hydr oxy (f) 178 erHy]iroxy nfeﬁhylmethylﬁ‘r -- 1BAdp@idine OX &.p: ze—mbegne 3108- C]
pyr azol eP'PW%Zlo- 4 - a" % P’i?%ed 01; ég’ezrri jﬁlﬁﬁtl‘hy(ll ymﬁazt:bdlgggbﬁétl R 20,21
- bi snet fﬁﬂ‘ EMRS, pheRness ™ aI-‘I‘tzg n err] are
| 7.4
CH] er rgh, cgcrrs), I L’L eolsgtsri in chﬂﬁf )(nflo,ia Qa\ﬁf'ﬁgw fgefz? e of Exanple

95 onem Y| er[‘%’f are err WaS indaef adve hhkyhofn@ xﬁwldag 5;" mop.
the procedure of Exarrpl e 4, mp. 175.2- 40

220- 260[ r?

163, 5ot B2k e 11y Ll ™ iy,

EXA'VP'-?E Eﬂfgllowmg tEJ'kE&E& eod’f ? 1-;8 1@& ﬁﬁ’{# sf{ J (a)2 e
Hydr oxy meshyd gemre- 4 - andr ostene- H, H., R“ is CH” &g,

11[err - 3 - ne VRS Jpr epar o is Y and 110%.77.
f0|[ | OV\A] né,; &15% kfg Xp e:pCH s prepared from the prI:)- EXAMD LE
Ie [ of&ixam €1 éand xgl IZFH
maxi at

H, R is C.H,, X is H,, Z4 ]mﬁyﬂélhﬁn eﬁmllsfog;tot?figtwdg
17[err] - Hydroxy - 17[err] - rret y - - an ro- 7 merr] (E=
11,700 and 5,200, re- 45 steno [3.2-c] - 11 - nethyl pyrazol e nethi odr de
spectivel y). was prepared fromthe product of Exanple 48 and net hyl
i odide; mp. 257.8-261.6[err] C. (b) 11[er]l1l7[err] - Di hydroxy - 4 -
andr ost eno (dec.) (corr.), [[err]][err] =+ 13.3[err] (0.5% in

[3.2-c] pyrazole [VII; R Rerr] and Rerr] are 105 met hanol ) .



50 EXAMPLE 50. CH err]] was prepared

by follow ng the procedure (a) 2 - Hydroxynethylene - 19 - norandro-

of Exanple 5; mp. 23372-246.0ferr+—€—(corr. ), stan - I7[err] -—of -
3 -one was prepared by fol- wultraviolet maxi numat 262 nferr] (E =

10, 700) . | ow ng the procedure of Exanple 16(a) and

110 used to prepare

EXAMPLE 55. 55 (b) 17[err] - Hydroxy 91} 4~ horandrostano (a) 2 -yg
Hydroxynethylene-_;lPeLL}-~neLhyL- 3—2—e}—pyrazeteM-—R—HFerr]

and Rl err] are & (cofrd, {=1p0e +434° -(1Anur ddreen - 17[ er r] Examgie 51 3 - one 60
is Hertl, Zis ‘g@ ufrgvigley mazimusy 25issm’dr[*errgul i‘TiI%ymet _ogz Wg)s gfg;

fol l owi ng the prod@iure Of xamprr 46l OW NQ the qgﬁ oY gleq,ﬁ,c

Exanpl e 2; ultr ik etprdzfﬁmmmmtemmearr]usedmpre}dzea‘| ni te startl ng at

141. 6[ er I‘] C. (do-rqm_e was prep: by Qpei@B@Yy oxida-
115 tion of 17 - pro - androsten - 38,178~ (b) 178 - Hydroxy - 17« - propyland gﬂ_t 0 éi 4

(b) 17[err] N@&M‘mﬁag}' B ,aﬁm e ‘?9%‘“”‘ G2l prgeole (VT R and Ko\ B R (e

acetyl, a ket@ i18.edhy.acer -araaoﬂnagrtfem:r{gfihe?pxec]edme piyE&zol e
[VI; Rand a hydr oxyacetyl a ketalized hydpbxyacmtpy|217.6—320.8° C. (corr.),
Rlerr] are H, r 1"@0 er“i Ié(“laié"lzﬂ %ﬂar]&ﬂlggﬂ ‘é‘ig@ﬁ (1 f"sc %ﬁ_{“g&) ultra- 70
di hydr oxyet hyI 2 p g, Examplfe 2 and TR & r ] ] was
prepared by fol ugmnt@gr E:e et hy radl cal; Xis Herr], EﬁAINi):LE(Q—I) or O; Y and
5 procedure of Exanple 5; mp. 111.0- 126[er(a)2€Hy athylegr € hydr

178 droxy - 172 - propyl Za,
t hoe methyl raidi é(alo [3% yo VIiD, mz’md(Rq‘1 e ﬂ ( |Zra %&dﬁrjﬁc’z;ﬁ was irepare [ e7r5
(1% in chloro- 1§C éﬁ% n % Qﬁy f e’pr of ExampleZand used
form. i Ng yrasd CHEt fdnsmﬁy R[;epfep rel S hydrogen,

EXAMPLE 56. Example 5; mp 223. 0&2$3G%R/e€— éclmk nl, the a I ower - al kyl or a I ower

al kyl of a)g 1—¥ g%ﬂr )’ ult:[a?a( f@droxy 0 - :

radical ; or a c&f‘ ORPFTE Be “ st eg"ﬁi gfag ,,g;‘;,"’@ yd (?‘%n' Bix Vi@s

prepared by fol- rived fﬁﬂmma; gar boxyl i C aGr cf\],&Vdfl’Eaﬂlﬁl@m ape2ioovmargCt he

procedure of ExdnH eH&c(razaym&ﬂmdene +d74 epropagybo r(mabmhsClam#tOBthyngl ahqmlebertﬂ ar

used to pr epare e 4 - androsten - 178 - ol - 3 - one was pre- recryg@ailigggin fr@gls'mte gﬁh gﬁatesal d
ng the m.p.

m!—

ared, by following the procedure of Example migturé give a samiple havi
conpound, i f ?aeg ancksxsed to prepare 304° C. (uncorr.). 85
sired, said congeung -hayi-pg one derpd-gl bhond (b) 17[err] -
Hydroxy - 17[ er rapdrastep Ic]amclcrzdst[XH@R nd 1Fhe 5 - o§xmr’m153( For rruI a VI 1)

or havi ng are H, % C g‘h "E';éo%s F!;" ”gé[’ rrd b gmlgr

Y‘ H - 1 t#i0l 2
R[ er r] t wo d3(9U tﬁr:leme gm lé) Ijlp 13 I 65) " inine ,zetlzyleneilzoxy rivdt o
Clerr]CCH err], (obri)s [dtiees r+]7z.’4<r chradorah); Y[ ek rp}cpﬁEcB by FdNOwiag I‘prbcﬂdu'&ehef 90
6, 7- posi tion ( Fotrvibler myfxinjul at 26@1{1 éﬁ#? J14py flb:larlnpiwianpt h®—prercedur e of

Exanpl e - and the steroid th forrrula(l np.
indefinite startipg d;loég’“‘?? fﬁmyp 4 (GRRE.. ) m"e ﬁéf tho ,fé A "Z‘z’é%a? - and
Y and Y[err] Andhhes. &]er Y’]-]{n&hﬂﬂymzal ve; Rl%ozvnbpwth;wn y d ﬁaz A @k pre.

| ocation of any igdBuR] @d lﬂﬁ‘mzl«s CHp X hél.s% erQﬁI,d pared by follpwidg tha procedure of Example 95

di met hy! f or mam dejnd Yie Sé%{ePQ‘ﬁ&PY folloging e%sfn&rzéo‘réqgnﬁ 8’&?"“\/?,1 th their
procedure _
sel ection aboye,jgs3e ¢ (cokd) [UAL 80328418 &I ' (E = 5, 40Q%mrz 4.

and the hydraZi riohmsm)t heraﬁm&rmuxamﬁa[ a&l‘217 “MANHEEE L Hydroxymethylene - 4 - androstene-

wherein Rl err] iE=ilg¢ldical with its sel ectibf/agbeovial - 3g5ome was prepared by

EXAMPLE 57. AMPLE 49. 3. A proce HO&%GP Prﬁ 33;5 %%-E\r%ﬁﬁc]éi I'th .
whi ch Sferr], 6[;@!’ I’ droxiB @%Y- metl;]y7L 8L hars- h% 9&%7‘ ,700 4R ,” re-
17[err] - hyd450>@;éna [3327%] err] methymtalagzé ﬁﬂdbcﬁz&t a@a:nvely) androst ano

[3.2-c] pyrazol eﬂas prepared from th§ 'clf red by reactin
A0 U1 o1 of 2 8 ey LRI LA L M i
17[err] - met hyl Sadesetan’ ers )(0 3324
pyrazol e and 017[ err] - oExmpﬂa 50.0ne Wt h hyck ,Q.Z;dasﬂlﬁepared by following the prat#d .
of an et her eal ol bt-lfbadrowfmeﬂly@@zwlw 4 nondse-0cé Sgarindy Sipn-pad 2-11@4669 KQ&EOJ e
com non gdm % - % Xamﬁ’aﬁz(g) ?avgkhwxna%ft 262 jsuffa Pl |4,
through its 3- ? Pl fe was al | onegyfaif eact at room
temperature §5h€(b)3f7ﬂan(ﬂly2rw@;OSI 14 onsqmﬁdﬁﬁtﬁectcayel VHyd@dcyBetigled O Vo - methyl-

for ninety-thr ee[ﬂ?@dlrf’smzm?h[é’lpﬁoahe!td %frel 19 meck éugndrestand 3£ erobt -l n

from ei ghteen tcf( 23622 1) F?@ﬁ@wﬁf%mﬁﬁ?ﬁ Uéetﬁw

h
twenty-three carcfgﬁﬁlf t@ﬁ,& ce ureo Xam ster ggoo
m xture to give 1.37 g. of 5[err] 6[err] radl cals or acid addltlon or

quaternary am epoxy - 17[err] - hydroxy - 17[err] - nethyl andro-

nmoni um sal ts thereof, substantially as herein stano [3,2-c] pyrazole, mp.
253-258[err] C. described with reference to the Exanples.

(uncorr.). A further recrystallization from 5. Conpounds prepared by the
process 35 net hanol ~gave a sanple having the m p. accor ding to
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and renelting above 300[err] C.; ultraviolet noiety having from ei ghteen

to twenty-three maxirrumat 238 nferr] (E = 18, 300).
carbop—at-orws—exetustre—eof—ester—radicats—" ‘\AE CLAIM I S:
- 7. Steroids having the formila (Vll( ﬁer‘el n)

40 1. A process for preparing a pyrqzole eem—%ererﬁ drogen or
a lower-al kyl radical; 105 . mg s 3- and

4-positions to R err] is hydrogen,..a | ovver all m)nocar bn.-m -
the 3- 2And 2-positions, respect 3 Qt Broid—ey . £
| ower - ?& KBNOMLenyr @ 17@1‘1@2@&})019 nor- |a lower-alkynyl,rﬁl@k@tuba kﬂdlztﬂ acetgly O ¢ -"hefvi ng

from e¥ ghideemnot[0.2-cTy pirizale &Y th}d |2 | Rydgervacetyly| 4 KRpeC by qygg el ~ -

oxyet e i e
twent yX1 ¢ EQREQ%X%E?Q‘%O wmg t}i%\‘%tl? 1a P}Eﬂs HY (H d@ﬁl)g and ﬁl Céﬂ Rl err]

'S dHO ]ﬁ 235[ —126° o, or Qfie aehyl racﬁdlﬂlahd én'z "”or
quatr%r %SI(I:OIQ 5y 2L 8%1%/0 1~'111c2 6161\66!‘ ak Ihﬁlngghn pradie bfdroxy aaqlcelw@rbe- 7. X
amoni Ebﬁ’ﬂl aI ts t er eof whi ch co ictedhto hydsexy whep Ry i3 ;pcet yl
\ 'dl cal l oo s dror ] i_ }ﬁ hEddidcester ej-
. IQX IZ‘K?;! r(i ?ﬁ%y ‘Z:zea ‘d;!”ka olhy kdd &C@an&oxyha a&elhﬁidng&dl dmydr oxy-
‘e w3/ - [0 wmg € bk Feddure VWi t ra@d | e ten Girban at |hav1g e
My d reaeyect pyeparor the 1- weight 1¢3 @pa%si 3 wglp%:@iﬁiﬂﬁug ®d by a
§]r|andl cal nert hydr 9 yet h androqan al?lllret(lil%(s 2 01oun 2c‘nmﬁlgﬁ\’l 50
der 1(1?91 éarerﬁ 2 Q%o double 8sl, ISIE the 45 - iﬁ)smﬁtdan&'[ e are

hy drgg ésrc:& gﬁgﬁazo ] and Y! are the other m‘ @aéﬂ 1PPF§}1°I1 N@ i rem) &8)8 orm, ound

obt ai nQnI{ .f bpfmow’nmuheaﬂocedumdf Eﬂggmngh ﬂ: *1'/ t he

FQact i onmyg bﬂeﬁe@wo 3 zi rd 10@1“1 gtag,dr stdr cted t

hyd'r OXBI % i thh6 1 rmén:siepyrxii;z% BletCitd: gipmﬁlﬁd léugazaﬁdgzhcﬂﬁd'et}id’feirdﬁecﬁnn abavt,h cyani c

uﬁ/rd{ & B abe 54@0; ower - al kyl , aad ttn\hmrazarlelhesrtgﬁ formula R'NHNH, & Macr d. and,
esi red obt al ni ng ;’3_.7CI d additior¥ mRr%:‘ a‘c‘wtdm ot sﬁm‘s‘? Wi di%al ; or

car boxyl ic acid EXAMPLE éfﬁgo n@bstahsre ic com

eaters al's " s y 2‘15 ?I%?ro 2 Ay lis ﬁreﬂa?eﬁ byy%eactmg 2 A Fppounds

312035

) obtain dA solutlon of 200 s g of 17,8 hydroxy - 172K hydroxyamhﬂgle ha\ﬂar;’? ’zfﬂ’dll"(‘i‘d(.’)‘ﬁ@“'t %RI:EH‘ car bon
A Jat o5 afdhyl - 4 - androsteno [3. 2-c] py@zolﬁaﬁr 01(;7 process E)r prﬁgl ? %@r@ﬂo@c&m { %hj ch

(fiaving 2. ZMIQQfLﬂnaqth I through 1ts 3. and 4-politidds @ONPEHNd
epar QRPN 2y ﬂ,g\( f‘;zr:; raﬁcsled . ecurw,%f@rsmida (V1 herein)
ﬁ:‘r 21 N) for M\ﬁ?&f-&ke@ hEhrﬁ ST'He \peldag efas G- andclwesald stmh@ma f "I‘fs?‘éi g n or a
O-WEBG alhdscybndrrembrs@mkeﬂ from an ethyl acetger d b P Rk F%f"‘j‘ esﬁ_yd ogen, a
{al:oyer amw Wr pe hyugot i;,;ﬁf;: 7 ﬁ@‘k Bebeo, auummn,aagommﬁ%
91: adr cal ep° ﬁ{cyrg | §53805y80, CA HeRBEd witlCatteten@ tart | Exammplésower - al kanoy! ,
nOC ar &GM further recrystalhzatlon fainkandyﬂomnowels CETF Cﬁinggﬂﬁ bul%lyl
r adi esl methsablyga&e(yl damvlerhaainkaﬂr ti‘ﬁ%"r A 5‘?&?’;@ g 1E said steroid

yr:
Rlerr] #9 °’é)’ ?’ U Bk uibingt ?m Guaayimieadi cal ; Rlerr]
S hydr gﬁ‘ e m VFE j( et ca?-llaﬁ ator:gg;:luswe of estef Ipdicdl¥ [ er r - Met hyl -

17]e A{FIWELAIMQS-——I‘IOI‘ - a |l owdr Sat 9Hing i for he‘e aI | zed
acet }Ab 1. A process for preparmg a paqued‘g{ﬂenghfs égx 1'083 ?ﬂ%ﬁﬁr aé& V'Ldtrbo

hydr Oxy sed e HOR ,pe v {*LP 253%& ]Eanyl a lower-alkanoyl a o&ilﬁo re

R[ err] le: ﬂaécip E rmds,ﬂl;ﬂ teen 4o | SycIPHrrylén’:w- $owert -hémloylzthe C"E"’ yet hyI or
the 1 - ){ .l‘ﬂ&&ycarbon atoms excluswe of pdter YPrthe apy& ragi r

rar Bigh 2y
f ol | o mgictlge or ey kdditad] en quatsengry 14 "fa" rﬂ:f{ ot ;gka iaad
pr ocedupreres n':;ial%fr elé(zls“;,hlgbog yﬁ o0- @ b dr&yacetﬁf £r[?d’t£]1?zﬁrlqdﬂﬁmdp‘éé‘ﬂf# or the
met hyl F‘%’&f 5‘rs1:g.ro ith a hydrazine or a d&@l)thé dgr F. Ydrf’$}’§‘i1!1 rlr] ="+
0.2[err ]hyc(raﬁ phoRo-Subktifuted-by aZradie] impudr Yl 3 iﬁﬁgm : the % be-

ction, if desired, 3 Y arc
f or mso under the condmons of the reaction radlcal and 7 t 0 hydr oxy

when R[ éqapung| und cbtained fr(;tmh radical, Z being restricted to hy
a Ikowelr i @1%%2 | dawg;( Z::e drnkcly odbaﬁéymdghf hég:déiz;‘}lkﬂ%zalr?'e*lgk"pﬂopynyl filgflr o-]
al kynyl aeiadingat desif2t, obrainmg jtion @Ci t err
- ol 55 aua?r’ermmeamra@l efsarfaly Byic FEF- ST eisﬂldjg °lds denved 20K %‘;ngz,ﬂc?% havi ng
f rom ongyi Olr)ct;ilened cording tb %ﬁgxnm PrHRGRIH leblar Ez)é seﬂia 62)50 and to ten
car bon g){&ﬂp ﬁf d% Bas &hd11d lﬁﬁzu(\a 8. Steroids having the Cpsxerda Ptpr@ ar e -
wei ght |1ﬂ§ﬁ, tdﬂﬁjam Gs hidngax dr ed erqnfR ig Bydrogencpr a lower-alkyl ra

en, a lower-alkyl, a mo bo- _}T
Si r edeo sdyl r@xg Brx%lcar n % et ﬁl}i{?f lower-alkanoyl, monocarl?ocarx%hcl err] -
Hydr oxy md“?i‘F{ by rbam rraéfia@noarymx@ idwaealkhndy), - th @bairiyh ror (tkeor mul a VI 1)
or havi ngh s hydro en, a lower-alky > Zowﬁx] allfengl,yl‘@ml adicalj R R lydudgeR] %}OW?*&‘D’]G H Rerr]
two doubl e bon one in the 4,5 - position and 15 is
Cerr]CCH,, X |s Herr] Zis O—| Y and Y[err] are the other in the
6, 7-position (Forrmula VII1I); CH err]] by follow ng the procedure of
Exanple and the steroid has the forrmula (IX herein) 5, mp.
indefinite starting at 143.2[err] C. (corr.), wherein R Rerr], X Z and

~NN o~




20 mumat 224 nferr] (E = 5, 400). and the hydrazin E,g
the formula Rl err] NHNH err] N

wherein R err] is identical with its selecti povE. Rees”

EXAMPLE 57. 3. Apr ocesy%m@szém e N

whi ch Sberr] 6[err] - Epoxy - 17[®ngl4 - hydroxy—-17-e++ FethylTs
/9 L4

17[err] -—hydroxy = e Ty angr M et
droxy - - 1 ketalize 1yl by .
androstanof 33175 - et }ﬁ%%#{) ,mf;;j [VIL; Rand |b: h%ogf% dfediice 1 295? gﬂ sk

reacting 2-riare H, R™ is CH,, X is HAZSiOomt, vQ6 [efe 12 Oelhgimxgaa‘thym[ £he r1] hydfo

17[err] gydi,dib’é isTEHE] m%r%egparedl mg—themsteth Irahdhd;sls éﬁa’-(;‘l) (OH) 01‘0 Yand %
- 4 - andr roggn. e
4 aﬁggﬁ‘%'ﬁo [:[E}"ﬂ @é%mézalﬂo &0 g’ffﬁi}r g “é;

met hyl - 4- grestnctedgo &by R“L 1s dro
hydr azi ne EXMPZ,; 581 m . of anz
ffg%f or(@ay2- Hﬂ&bxymghﬂmpy rlauzmﬂmd@dnorm Fdhanrrawa@zexyac gl 679 dtm of

_stan d af eefze {3}' _ ofrgilb Yla’.én vu;g rf::o V\B.S
}\Q@G?t 0 %Egﬁa les@-ﬂlﬁln L~ amu;eapeotl vely,

a steroi ?eor n| nety thr ee hous;&d s'EleecompunﬁtUbdvmgvase detgle bonducl eus,
sal steror(d, Wb+ Hy drb:ryo-rrﬂer- bolandroseno  in the Hét—ausnsmdﬁr hg’é%)ar i*"z*‘%d from an

m h%an %“agf %ﬁz &%mgof ) m%% o ehkd E&Edﬁg Sﬁ‘ ’iﬁ% ;;u%g) "

ad on ors; wﬁtneremc&ytaﬁﬁg at 143.2° C. (corr.), whepio)Ry R+, X7 Feind [Y and
- rr[em -aBel60<1% nm pidined at 2%3% h fl of B|5b§ lg lroacjsr éP;erder
Bty P

st 2 (é }%“‘a ulgraroles gigtiar 21 LTy "1"@ SR c

. d
t hees Ll?ﬁw [qgi(%) (uncorr.). Aher 1h”R Q‘dent[cﬁGﬁit}lﬁS{s y ?Jcﬂm?x&t)dvan 85 ? Om
5. rrpounds pr epar edxadmie tshe pr ocess 3. Aprocessa&ordmgttmanmu ha sgnpl e
had ng t he mbp: éﬁgmeéiﬁ}r rowo- H mgthgl- of%é} j;@d rr}r? acm(ﬁga,d -
259. 5- 264 er |engros artl ey rj]n » é

1T dr 1 20

[3£2-c] PY§ ag sofffxi ’BQ] zwi’i‘li and 198 - olan tﬂymzne ove

C. ok Lavi ol zitml lai)metetyerkaavmuﬁgn of 0302 hteenpxb@sstfvmtpynmgm BEGZOIG com- .
may o at rg@@p hehaliq ac{dfin 279118l 1 acet— pound fusecbglfqg 4o foy e\"f
\-’L -ﬁl’d C? Iowed to react at room te sitions, respecuvely, a sterord

ce

es ninety-three, hou The rodu ) 1so- eroid havxng from eighteen to
7. ijslatr@@ydd stz cpfrr Q&[ ein ty—three carbon atdhfd exclusive of\ epéro@8ss f or
pr p am@kanslz Alx@ird GiTgive 1\3#1@ ef §a,82-1 3a lsl.roo id agdition bx)mEirerratkaﬂ! radi cal ;
10%p & CPOXY - 175 WEPXY U§é’d ‘Ihﬂ I tn§“ th e 1 ﬁf‘emﬁ[ err] is
hvd r2 cé| zo e, describe refer j}to xamd) z
y n, V\g fli 5. Compounds pre ceR0Si tions,
respecti ygl nolaga% &l Q EMﬁJ | %eahﬁgl , aloldRS a3l dse oM pre&diﬁ@ Iﬁl@rﬁh&l’ hoo 5
nucl eus, sazsd 581264°0C. otuxlta:v p, rpgm‘ﬁltymohcﬁﬁy grt eeh A oteroxt.iydB Zelmnaydl@wd stefogner -
al kanoyl ténd _esme bove 300° C.; ultraVl e “afis fr‘ﬁ‘%‘?@cl usi ve
%Og s exc usxve 0 ter radica 45
ng% Rlerr ] \ﬁﬁr(VI herein)

of ester of E@.@ {-
I

radi cal s 49 Or 121 dbcesd dpiifg aqrmgd;@@oelt nasrhyremazllkr,wmg@dr sa>lw¢,r-aaky aied;- abkeny!
radi cal, a podudfused through its 3- and 4-pranm;rtn um‘sahydsogsmerlew-alkww mnmﬁ}rr i Je-

al kynyl radbea and? @ltag?k%ﬂéﬂg artermé l&’é“til {i 11°W°r'alkan‘§g lam‘:ggfg?g i t He
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SPECI FI CATI o 2z ol r ' ead "iodi de" Page
10, line 44%&%{%{3}% %ﬁﬁsﬁgﬁl\% eﬁﬁt oé’cg&lz?%g:f gﬁ%ﬁ‘%ﬁw s ne 6, after

"di one" del ete "20-di L"nd‘lna@’eczﬂmmlwhlﬁec"mes e b et )" del et e "one" Page 15,
line 10, for "pregnano" read "preg- neno" Page 15, line 25, for "126"
read "136" Page 16, line 7, after "volune" delete "of" Page 16, line 49,
after "of" delete "the" Page 17, line 28, for "Derr]" read " Derr]" Page
20, line 22, for "17" read "17[err]" Page 20, line 71, for "Il ower-alkynyl"
read "l ower-al kyl" Page 20, line 71, delete "the acetyl, a ketal - i zed
acetyl" insert "a | ower-al kenyl or a lower" Page 20, line 112, for
"cetyl" read "acetyl" THE PATENT OFFICE 20th Febuary 1964
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