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[err] 7 epinmer thereof where: [err]-H [err]-H where one of
[err] is [err] and the other F‘Q%#‘B@ﬁ-u or [err] alkyl [err] and [err]
t aken together are[err] =0, [err] .are the.same or drfferent and are -O or
- S-, glmary drerde invidenigeane or different and are [err] alkyl or [err]and :
wher e X2T—and—X2Z2are as defined above, or [err] is -H, -[err] where [err] -
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[err] igO:H, -F, -d, [err] alkyl, ‘and the other taken together with one of -
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- CH2- CAIB[Ryp rapd: Rs \igken dogptberrdré < GHeGH 5 C(Re-EH Fewhele Res is diem -Hr CdCo fllvlent and
ar2 [ithium} ggdlugy, potgsgipm, maghesiumy; F‘aﬁdrﬂmeﬁa hererone g (kg Re ituHpanddhecather sget her
vm t h -HhE -Ghkor SefedkhpidRyd 'e'l'r”cfr’t'bm to form a heteroc cl | C ri ng sel ected from

gro‘gsr 'cﬁﬁr'r%‘i’gvi'?‘i «"o'F‘ 'B e ﬁsacur h wirergen 9(95;%[0 [err]
81§ -1 Evog =

|s a§° r%féﬁ%d R"'@I" g % i thIne @:% ‘)9"%_? Cgire] Lerrl
SToeks rzr e%r wmr .a.,d B bf [ Sand the
bet vve,e,n. Qélli cr@-& "°' y R'r°rs R' g[,dt oge At dre {ﬂ-g ot he?’a?of [err]
and [ ermlvyag M§TaRd R fsrclH :b-H viheredRb bR, &HaOVE;

111 |;)r| a- i\
(A VIR {l-ieﬁrfd]thd §the[r H)-F & &Gr%s[aﬁt[/lr 10.R216-AHE  Hi .11 I ReStBitah togéihéHafs @RS Of
[ er r'lcH=C(Rg.g)-CH=, where Rgy is
-NXz9X3s0 where Xos and Xzo are the same or different and are Cy-Cs alky!, -¢, -CHa-¢ and where Xas
and Xso are taken together with the attached nitrogen atom. 1o form a heterocyclic ring selected from the
group consisting of pyrrolidine, prpendme and morphotine or

40 -OR3g where Rag is as defined above and

-CH(a-OR1)-CH = G(ORs.)-CH = where Ryg is as defmed above

(A-VIl) Rs is Rs.13:Rg14, Rs is Rg.3: Rgu, R7 is a-H:8-H, Ry is (x-Rw 130 B-Rm 14 Where one of Rg.13 and
Rg.14 is -H, -F, -Cl or C1-Cs alkyl and the other taken together with one of Rs.q3and Rs.q.4 forms a second
bond between Cs and Cg, Rig44 is -CHs, Rio.43 taken together -with the other of Rs.,3 and Rs.4 are

45 -CH=CH-C(R3.3)-CH2- where Ry is as defined above;

(A-VIN) Rs is Rs.i5:R5.18, Rs i Rs.15:Rs.16, R1o is a-Ryg.15:8-CHs and Ry is a-H:8-H, where one of Rg.i5
and Rg.y5 is -H, -F, -Cl and C1-Cs alkyl and the other taken together with one of Rs.i5 and Rs.i¢ forms a
second bond between Cs and Cg, Rigys and the ‘other of Rs.15 and Rs.4g taken together are -CH=CH-C-
{Ra.9) = CH- where Rg, is as defined above;

50 (A-IX) Rs is Rs.17:Rs.18, Rs is Re.17:Re.1s, Rio is a-Rm-, ﬁ Rip18 and Ry is a-H:8-H, where one of Rs.i7
and Rg.1g is -H, -F, -Cl, and C1-C3 alkyl, and the other taken together with one of Rs.47and Rs.g forms a
second bond between Cs and Cs, Rig.47 and the other of Rs.47 and Rs.4g taken together are ~CHz-CHz-C-
(Rss) = CH-, where R3-9 is as defined above and where Ryp.1s is -CHs;

(A-X) Rs is a-Rs.19:8-Rs20, Ry is a-H: ﬁ-H and Rio is a'Rm 19:8-CHs where Rs.2g and Rig.1iq taken

55 together are -CHz-CHz-CHZ-CH,-, where Z and Rs.,o taken together are a carbon-carbon single bond, Rs is
a-H:8-ORg.20 whers Rg.pp is C1-Cs alkyl;

‘ (C-l) Ri1 is Ry1.1:Ry1.2, where one of Riyy and Ryq.2 is taken together with Re to form a second bond
“ between Cs and C11 and the other of Ryy.y and Ry i is -H;
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and [err] is -H -F, -d and.[err] al'’kyl and the other taken together with
one of [err] and [err] forms a second bond betvveen [err] and the other of
[err] and [err] taken -together-_are gT (err) = CH where [err] is as
defined above; 50 (A 1LX) [ ‘12‘79% ]|s [err] is [err] and is [err]
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wi t e [ er P9 ist-B -ElotBr-Glite. spwxP¥e Where Yech C[-Ey A% Piret he [err]-confi gurati on;
(C111) RsHi-GlL:Byorslgr - or -F and [err] Is =O or [err] where one of
[err] anif‘[‘ér'raﬂ'dls _H, and the other of [err]and [err] is -H or [err]
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epi mer 1%, aof 6t Xawngrfes arb @s définedfor theee-silyl ethvee (Al whichidomprtse$ or t he a- si | yI
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of formul aXeell§ -Harld -Bmer -l err I mer thereof -where [err] is as defined above
o A LBt o aiora o . Xz[mdrww dffescatpst yi pdide, bromido gt

E;nr?azol‘g"eerr]‘rmOg %al y,eﬂrergl i %.é' % "g r] agtd [re;(rj]tﬁnd V\/Egre
o R PreEr Jo ORI § s PR e?'wg'r <® PR Rircgpne darsstog s

a proces ;o heB r pduction of a a-halo silyl ether of fornula (1) and

t-he [erri"’ {Eer‘eof where [err]are as defined for the a-silyl ether

(I'TA wh [} i L dral silated ether of
forgpulg, P ﬁB Qﬁﬁé“?ﬁ%‘ %e'r"r2 wré%r)nr'réggtkﬁg @?%d:?emﬁfr §[jerr] and where

[err] @b%@ﬁhmE REH, GbGVayWLd) 1 0dide, bromide or chloride. It is
pref ercgd, tha, the a-halo silyl ether (11) be the a-halo sinI ether (11A).
30 -COI0-BG Iwhere thy ) B Ca-Cpalyl s 9r f0Bk-9pr oduci ng a 21-hal o corticoid of formula
(L1}) -axetXiXes Where Xos OfaF aelXei hertmhmd\/aedif&ren{ @ jafe G15Csd'+¢, oCl, -Br or -1;
[ er 40] | S-Si(fi)(%)-Es)@&S6)(%s) whefeer 1] . [err] or [err] where [err] is -H -F,
[ err] ofifierr }cmmmxg s F]‘CHs or -¢, X4 is - H and Xs and Xs are as defined above, Ris.2 is -H -F and
-CHa with the proviso that one of Ryg.+ and R",.z ls -H
which comprises
(1) contacting an a-halo silyl other of formula (Il) ancl the C17 eprmer thereof where:
45 X1, Xz, X3, Xs, Xs and Ry are as defined above for the a-halo silyl ether (llA); with at least one
equivalent of a non-nucleophilic base and
(2) contacting the reaction mrxture of step (1) with a. protro-desrlatron reagent and a nitrogen to oxygen
exchange reagent.
it is preferrerd that the 21-halo corticoid (llf) be the 21-halo corticoid. (IIIA) where
50 (A-l) R is =CH; or a-Rg.1:8-Re2, Rio is a-Ryg.:6- Rip.2 and Ry is
a-H:8-H, where one of Rg.; and Rg.2 is -H, and the other.is -H, -F, -Cl or C1-Cs alkyl, Ryq.2 is -CHs, Ryo.; and
Rs taken together are -(GHz)2-C(=Ra.s)-CH = or -GH=CH-G(=Rs.5}-CH=, where Ry is
=0,
=X21-CHz2 CHz-X22- where Xz1 and Xz2 are the same or different and are -O- or -S-,
56 a-X21-X23:8-X22-Xz24 where Xzs and Xz4 the same or different and are C1-Cs alkyl or -¢ and where Xz4
and Xz2 are as defined above, or .
a-H:8-OR3.4 or a-ORg.4:8-H, where Rs.4 is
-H,



35 -H, -[err] where [err] is -H Terr] alkyl or [err] -[err] [err] where

[err] is [err] alkyl., ferr] or [err],- [err] where [err] and [err] are the -
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r] &hkm i eﬁsrr n|,§ S |§/\€lﬂr.,¢7r{ﬁ,u, andl R, &5a- %TH WRéle BRPY,.,,2Nd
and Rg.qg is -H, -F -Cl and C1-Cs alkyl, and the other taken together with one of Rs.y; and Rs.4e forms a
: second bond between Cs and Cs, Ryg.17 and the other of Rs.17 and Rs.qs taken together are -CHz-CHz-C-
35 (Ra.)=CH-, where Ry, is as defined above and where Ryg.1s is -CHs;

(A-X) Rs is a-Rs.19:8-Rs20, R7 is a-H:8-H and Rio is a-Ryg19:8-CHs where Rsop and Rig.qg taken
together are -CHz~-CH2-CHZ-CHz-, where Z and Rs.19 taken together.are a carbon-carbon single bond, R is
'a-H B8-ORg.20 whare Rg.qg is C1-Cs alkyl .

(C-) Ri1 is Rys.:R112 where one of Ryi.4 and Ry is taken together with Rs {o form a second bond
40 between Cs and Ci1 and the other of Ryy.4 and Ryy.2 is -H;

(C-Il) Ry¢ is a-H:8-0-, where g-0O- is taken together with Rq to form an epoxide between Cs and G in
the g-configuration;
(C-M) a-Rs is -H, -Br, -Cl or -F and. Rn is =0 or a- R“.s B-Ri1.¢, where one of Ryy.5 and Ryyg is -H, and

the other of Ryy.s and Ryy.¢ is -H, or ~ORs.4 where is as defined above;

45 (C-IV) a-Rs is -ORy.s where Rg.y is -H, -SiXasXe7Xes where Xos, Xz7 and Xos are as defined above,

-CO-¢, -CO-Rq., where Rg. is -H, C1-Cs alkyl, ORg.3 where Ry is C1-Cs alkyl or -CHz-¢, and Ry1 is a-H:8-

H.

Further disclosed is a process for the production of a progesterone of formula (V) where
Rig is =CH;z of a-Ryg1:8-Rig.2, Where Ryg.y is -H, -F, -CHs or -ORg.¢ where Re4 is

.

50 -H,
-CO-Xz5 where Xos is ~H, C1-C7 alkyl or -¢,
~C-$3, -CHz-¢, '
-CO-0-Ry g where Ry is C1-Cs alkyl, -¢ or -CHz ¢,
-5iXa5 X27X28 where Xas, Xa7 and Xzg are the same or different and are G(-Cs alkyl or -¢, or

55 -Si(X1)X%2)-C(Xs)0%)(%s) where '
X1 is -F, CHs or -¢, Xz is -F, -CHs or -¢, X is -H, -Cl or -Br, X4 is -H and Xs is -Cl or -Br, Ryg.2 is -H, -F
and -CHs with the proviso that one of Ryg.q and Ry is -H, which comprises:



-CH(err)-CH = C(err)-CH= where [err] Is as defined above; (A-VII) [err] is
[err]where one of [err] rand . 25 TJerr] is -H -F, -d or [err] alkyl and the
ot her taken together-with one PE’&S@“{%& ;imd [err] forns a second bond
between [err], is [err] ta'ke% t varththe other of [err]are -CH =
CHC(err)-- V\/nere [err] Is as defined above; (A-VII1) [err] is [err]where
one of (1) edntabting 3l «$h&6 Gily! éther oHormula (1) akd thé BF dpfer Ihedbiidhbreand t he ot her taken
t oget her iy %0 xona, % aleRs] are8sl déined aboldfoMmhea-nald iy GaHae (AR Wih Bebigave [ err]
and t hemaih@ . Tode B REidrglgen inttRORbdaRtof atlleast dablsquivalefi-of 4 Profon seurdetdnd Where [err]
I(s/as (2 Eonteerthg alomizture( ohslepX)1) with & brotickiegiletion Jreagbrd ahdsa hitdgeh to/éxggen endhangal [ err ]
ansl [erepgent.s -H -F, -d, and [err] alkyl, and the other taken together

Wi t h orlds prefefred thjt tﬁmmsmmmhmmstb@nweml{e@r r] and the other of [err]
t aken t(d)dkher CHr o ofRen1BiRe3Rio S@rfhgr:A-RGb: andidés e [err] is as defined above
and witbi-8 vihererope pisReh @n¢ Re2(ifHX %;Tc{thﬂtﬂ'eftso?efhﬂméh@s plsyly F{uowthé?"b Bo-atnd [err]

t akefs tasetpgpther ap (Ch)x HofRH S PGl ERels Pl iheverfealss [err] where [err]
|s’°[err ’aI k§l (C—I%?)herr wher e one of [err] S taken together with [err]
to f or iTg™ G2 pYee %o 's - err the other of [err] is

i W Sy o s U K e Beloh B o Sl
bet 'édnx? 'lf)qt Viﬁmeﬁsgnflguratlon (C—III) is -H -Br, -d or -F
and [ Y11 f #r'e one of [err] and [err] is -H and the other
of [q;d;(zs%gre[)@sng]_,_, 'o'?c; 19f-g[ €rr] where is as defined above; 45 (G1V)
[errlcys.-digly,] where H 1S -H, [err] where J[err] are as defined
aboveso- Lﬁgm,y\b,e@ean{ye dr-t%¢,H [err]alkyl, [err] where [err] is [err]
al Ky LS Xoh Xk FvherbiXeel- 3y tahe Koo (oSt Seiridhr tifferdnt RAOHE 850 Qky! bhg, gor oduction of a -
&mprzﬁ)gess(kao@mxg@(t)bermlrea (V) where [err] 50 -H -COf[err] where [err] is
-H, Keisr§, -GH7or ad, iy Is -Br-CH{ @r-6,]Xs isoHr 101 or@, Keeis F) anshesrie-cier-B i s [err] al kyl,
[err] -(rRis ReaReie isTasBe o B d-Migs & Ripsad B SreH:pet wherabrieydf Rpy ani®es 6, oF 55
[ er r {H: ffe rGl] G cikyleand]the theh takéndogethesith one dfis.s envicRsae forpiea sdeondsbondHbetwden c h
conpks ansisGs, Bioa is -C, (o2 380 th Othe1of Ras) and e+ talani teagthamis ACHad-G( =Hsb-GHa-ahirer  of
fd’Fnﬂtﬂs § Jefinegdpfiovehe C17 epi mer. thereof where [err] and [err] are as
def i ned?; '%B\Pe’"f'ﬁf “’!‘ﬂb‘%?“ﬁé?’s =GH- %ggpﬁeﬂ'c HE 1 Whpre R {steanH GGl B lanpunt  of

a Tyﬁ 'i ﬁ’rﬂ 'Ph'é giher i, o - @a‘%‘szcﬂ't‘é"é B Partsftt of a

protg 1 n?éw %;[ a 'ﬁg é""ﬂﬁ‘ azr I?‘ fs% e " °f|:°7 '

prg)t FQ% e MFS éﬁ E'egre neaof .P ‘Hg: §II§ f‘% W@Aﬁgsmg:pg .

(A |)31 &a ﬁ allrdS 1g tiué i lol:"e%ofrr 19 ‘I;d no; done of
[ errE,, aRdln [ &l o s J,aa@ ot REHORNSIs -0, Fo o s nt%et -(drlu ”]

[ er 1 brk K RIM L SHIGEEL)-oN =L wnéFkia% i9ks défthedabb \e er r]s =0,

[@6r] (AVI) Re is =CHz or a-Rg.11;8-Re.12, Rio is a-Rig1:8-Rg.12and R7 is a=H: ,8-H where one of Rw and
Rs.12is -H, and the other is -H, -F, -Cl or C1-Cs alkyl, Ryp.12 is -CHs, Ryo.11 and Rs taken together are -CHa-
CH = C(R.9)-CH =, where Rg.g is -ORz.s where Rg.gis as defined above, and
-CH(a~OR1)-CH = C(OR34-CH = where Ry is as defined above;
(A-VIl) Rs is Rs5.13:R5.14,.R6 18 Rs.13:Rs-14,R7 is a-H:8-H, Rio is a-Ryg.13:8-Ri0.14 Where one of Rg.4g and
40 Rg.4is -H, -F, -Cl or C;-Cs alkyl and the other taken together with one of Rs.13and Rs.q4forms a second bond
between Cs and Cg, Ryg-14 is -CHs Rig.3 taken together with the other of Rs.43 and Rs.4 are -CH CH-C(R
3.3)-CHz- where Ry is as defined above;

(A-VIIl) Rs is Rs.15:R5.18, Rs is R@.15 Rg.16, R10is a-Ryg. 15:8" -CHs and Ry is a-H:8-H, where one of Rg.is
and Rs.6 is -H, -F, -Cl and C -Cs alkyl and the other taken together with one of Rs.1s and Rs.1¢ forms a

45 second bond between Cs and Cs, Ryp.15 and the other of R515 and Rs.ig taken together are -CH=CH-C-
(Rs.9) = CH- where Rs.g is as defined above;

(A IX) Rs is R517 R5.13,R5 is R517 Rg1a,R1o IS a-R1o17 ﬁ Rm 13 and Ry is a-H: 8- H where one of R517 and
Rs.1g is -H, -F, -Cl, and C1-Csz alkyl, and the other taken together with one of Rs.;zand Rs.q¢ forms a second
bond between Cs and Cs, Ry¢.17 and the other of Rs.17 and Rs.4g taken together are -CHz-CH2-C(Rs.g) = CH-,

50 where Rs. is as defined above and where Ryg.qg is -CHs;

(A-X) Rs is a-Rg19:8-Rs.20, Ry is a-H:8-H and Rio is a-F{w 193 ~-CHsz where Rs.zp and Ryg.qg taken
togsther are -CHz-CHz-CHZ-CH,-, where Z and R519 taken together are a carbon-carbon single bond, Rg is
a-H:8-0ORg29 where Rg.og is C1-Cs alkyl; _

(C-1) Ri1 is Ryq.1:Rq12,where one .of R4 and R" -2 is taken together with Rs to form a second bond

55 between Cs and Ci1 and the other of Ryq.; and Ry is -H;

(C-1l) Ry1 is a-H:8-O-, where §-O- is taken together with Re to form an epoxide between Cs and Ci in
the g-configuration;

) {C-ill) a~Rg is -H, -Br, ~Ci or -F and Ry, rs —0 or a-Ryq.5: B-Rm, where one of Ryy5 and Ry1.5 is -H, and

6



(

. the_

[err]the sane or different and are [err] alkyl or [err] and where [err] and
[err] are as defi.ned above, or [err] . -H -[err] -[err] -COOJerr]
where [err] is [err] alkyl, [El;sté are the same or different and are
[err] or 20 -[err] [err}. (A F@dr ] “where one of [err] I's -H -F, -O,
[err] alkyl, and the other taken together with one of [err] forns a second
bon@hetwrewe.rn,],sercrﬂz"m -15,9F IR, 2Akbed 985 G¥nhef as@bovber ] t aken together is [err]
wher e (23v) o-Rd RI-ORg.l WheRSR 66 LH) SEIXARONE wiefs X | Xor [apE Mbs braleeBefinegabdigr are
—mmaeo%;)m&mvmr € Lenkyl, -ORl, v{h%l‘FLg BIGG ‘alkyl @f 1CH2WSand @i 1 s ober € one of
erH is -H and the other is -H -F, -C or [err] alkyl and [err] is [err]
(A- | V)Additionaly disciose is Ja prdaxassefordhaemoducﬁoe rof b 1Z-hylirdxgprogesterene ¢ forfnaln ({ieand t he
ot héne Gt efimertieravhehefeer r] t aken together are -(err), where [err] is as 30
def i netlisatboble-Brpa-k] is [err] where one of [err]is -H and the other is -H,
-F - (hsgp =[CHle pf «-BiskffFez(Whorg)Fugads tH -F, CHp of OFemMrefeaie of [err] is -H -F,
al kyl and the other taken together with one of [err] forns a

(‘)‘("Féjerr] o
SBc X&ﬁdﬁﬂ“’@‘eﬁ'ﬁe‘éﬁrﬁerﬂ]‘q'%ﬁd [err] and the other of [err] and [err] is -H,

[err" ?@3‘ Ir%talésen together are -(err)- CH=or -CH=CHC(err)-CH =
wh =CH2 wh
e e VA b, 72,00 1T wor

[er rl.tak toge [ er r 3 wher e
%r le F Lf]}?l:rgog f%ﬂé g ﬁ‘grr%a? is' ﬁaﬂé qu_l (a_?&érﬁ)ﬁ g}l,zre”]
oS o Py

(1 &rn( mlg%né‘%ar ? »(u) er‘éQ Ghéreone of [err] and 40
[er 11'S % He, XE50%4; rWFh &d s’i dfiNad ébe {o @re%triaﬁrsrr}r%%ﬁ?lh)o%{ heenetvbh one of
[err];,pcrumsofaT CORduchgRgenet ween[err] is [err]” taken ogether with the
Qb her (ZPI'ﬁyd[oWzrh{ the rrrﬁktur@H—‘ste@"('t)QﬁtRa [ptisdesilairéugh aid a hiffogdh tokR{den RkthaeVe;
(A-Vljehgent €rr] is [err] where one of [err] and [err] is -H -F, -d and
[ err] uas feplerréfat tfec 7ol dietyprogdsdrond (M) @b rar 7\ dréxyprogestefond MA) whérer ns a 45
secondAad)diads b ECHereRRd:BrAsh, Fan i atfhey:BRGeandd; if @HiBiH, whdceonelad Bet dnd Re.slis e
- CHetClandCthe (ather Is -H, €H-ClwhE1r-6: pliyl.rFiod 8. -Gids. (e iane @ ddiery tagetiioh-ate)(CHzerG~] i s
[281 £3 RaisBCHi ® for ICHAEE G =BandrCHF . eare Rssdnd [err] is -H -F, -d, and [err]
al kyl ,=@nd the ot her taken together with one of 513” fornms a second bond -
bet V\reeﬁﬂ[‘“é'h? “aprovhereeen Bz &P tespmg orgiffereneand Bro-Bk¥1iSY oget her are [err]

o2 Xe"rY’ rq §23e§§d H%f“]%’é&eab?d%e Ay dihere it ?’]‘¢ exiwhereter| s

[erP‘]‘”&Sa f”‘“ r] where [err] taken together are [err] where

“]"ef’ ’ﬁ&k‘eﬂ t 8’? 8 a carbon-carbon single bond, [err] is [err]

vvh C wh f d
i kéc%ﬁ %oge]-% AP R 1o form a second bond 5. betveen [orr] and
erL‘?t’; ,]( ]m,rc,',s,2 H (CIl) [err] is [err] V\,here[err] IS :
Bbﬁ&es@s.%, i éernmoaa.ﬁ&m&w&e  BEBERAol-gI] I the
(5?9 0

and [err] is =0 or

tsgk
rec )b@Whe e er I’ IS - , -

er 5 is l‘l‘a d?”@ Xls FECHJ ér5¢ slis -Andi or -8R, 19 regh% 4 .cBk -Br;

(A-ll) Rs is Rg.3:Rs.4,Rs is Rg.3:Rsa,R10 is a-Ryo.3:8-Ripsand Ry is a-H:8-H, where one of Rgs and Re.4 is

-H, -F, -Cl, C1-C3 alkyl, and the other taken together with one of Rs.s and Rs forms a second bond between

: 40 Cs and Cs, Ryg is -CHa, Ryog and the other of Rg.g and Rs.q taken together is ~(CHz)2-C( = Rg.5)-CHz- where

Ry is as defined above;
(A-1ll) R0 and Rs taken together are =CH-CH = C(ORg.¢)-CH= where Rg.g is Rg4, -H, C1-Cs alkyl; Rg is
a-Re.5:8-Reg.c where one of Rgsand Reg is -H, and the other is -H, -F, -Cl or C1-Cs alkyl and R; is a-H:8-H;
(A-IV) Rs is a-Rg.7:8-Rs.g, Rs is a-Re.7:8-Reg, Ry Is a-H:g-H and Ryo is a-Ryg.7:8-Rig.e,where one of Rs.7

45 and Rgsg is -H, Rygzand the other of Rs.7 and R taken together are -(CHz)2-C(=R33)-CHz, where Ry is as

defined above, Ryp.a is ~CHs, where one of Re.;and Re. is -H and the other is -H, -F, -Cl or C;-Cs alkyl;
(A*V) R is Rg.9:Re.10.R7. is Ry.9:Ry.10,R10 is .a'Rm.g:-ﬁ-Rio.m, where one of Rg.g and Rg.1g is -H, -F, -Cli,

C1-Cs alkyl and the other taken together with one of Ry and Ry.ip forms a second bond between Cs and

Cz, and the other of Ryg and Ry.1g is -H, Ryg.1eis -CHa, Ripg and Rs taken together are -(CHz)z-C(=R3-3)-

50 CH= or -CH=CH-C(=Ry3)-CH=, whare Rs.3 is as defined above;

(A-VI) Rs is =CHz or a-Rg.11;8-Rg.12, R10 is a-Ryg.11:8-Ryq- 12and Ry is a=H:8-H where one of Re.44 and
Re.12 is -H, and the other is -H, -F, -Cl or C1-Cs alkyl, Ry¢.12 is -CHas, Ryo.11 and Rs taken together are -CHa-
CH=C(R3.9)-CH =, where Ry is -ORg¢ whera Ryis as defined above, and

-CH(a-OR; )-CH = C{OR3.6)-CH = where Ry is as defined above;

66 (A'V“) Rs is R5.13:_R5-14:R5 is He.1a:ﬁa.14,R7 is a-H:8-H, Rjo is G'Rm.m:ﬂ'nm.u whers one of Ho.13 and
Res.14 is =H, -F, -Gl or C1-C5 alkyl and the other taken together with one of Rs.4sand Rs.44 forms a second
bond between Cs and Cs, Rig.a is -CHs, Ryoas taken together with the other of Rs.4s and Rsa4 are
~CH = CH-C(R3.3)-CHz- where R; 3 is as defined above;

7



‘the other of [err]and [err] is *H, of [err] where is as defined as above;
(CGI1V) [err] is [err].where [err] is -H, [err]where[err] and[err]are as
defined above, [err] where [er [ | al kyl, [err] where [err] is [err]

Calkyl or [err] and [err] is [,eé@'pz%e@ﬁ]' |
- process for the production of . a 17 hydroxyprogesterone of fornula (VI) and

) t he [ QrA llﬂ)om[ 5@13%9113 Héhlé 10 i$ a- 0155 9"3 and&% l@p'ﬁ ﬂ-ﬂ' WhLl%rOF\l Of TW r] or
o e gré'; T i ok téfn@ D hh ShetERer-EH L ORiC Whd
- Hpondefvles d R tho d of L -CH re

_al@l id &defined bgve;] ar e tﬁe sanme or di fferefr?tb and are [err?b); kyl orHTerr]

[ers] 15A-D0[FENS Ros.rARe RCbie RE13.RI J 18 o Wi Q) B-BR.1 dR Ry @IHEH:BH, Wik dno of Bz lhd Whi Ch

conpr iRgRIs -H, F) -GL,and 8c-Ci akyl,and fhe lothpr talich Ydgetaériveth onef of fRQ{; Il Bs.q6 foins asedoridhe

[ err] bepi bobveet Deareicls, Rlaerand fherothpr of .2 and Rehe takercitgettipoare -CHarCH 108 Rs2TCH-- hal o

“si |yl wherb &g i§ l$ definedabbie and whdrd Batd iy €CHanount of a Type A reduci ng agent, 20

(2) hydrePg Fs rig) otRsae:fRect. LRzeis of-H:gtHeand( Rip igliatfho-@:81SiHa tWhedeRsiab a0d Braa @U@ent and

a nfot itag w A Chix{ ﬁHéQt!haﬂg@ F anddiemt taken togpther gracs earhopgarbenzainglerhend, Re is

7 hyd|°' H@Q’% QW pkPe the 1 7-hydroxyprogesterone (VIA) where (A-1)
'? 111Fa g yBre opg, ef be1 rfh)2 5 dakentogeihgy “t“h@*’ dr foap 8 s§°°“1‘1b°“dF - CI

or eer © he o 185 aken tog r are

[er}] tr éofgt;éafr :fr&j °éeg%' F‘Eeérng?nh’ aaf"e bSP”ee Cs (';FZ‘%}]" vvhere

o] P neltd ol il Lot @&9.@6 Lo Bu S neR b 818 BIRIPLE )
and | gf 11-5 |-,o- g@f I N ter el‘e [err]

s [errl(c*l"w B B ie i JZ , iyl re[asrdsaneaa |
-lerrlgs-g, bb%§ﬁﬂ3°r‘e B, i Lﬁ t%@lwaa Aifre FGLf m | PlC sa.rarh Al is am [err]

.\ISQ-OF,H[EI’I’]IS-F, [err] or -[err s -H - or - r, [err] is -Hand Xs is

T or -BRclosédislal prodeds fo} toSprdd@étion of & chr@dokd d»f&orhﬂﬁ rd/ll)\Hﬁ@lﬂﬁ mmpﬁi‘er tredebr] 1S

- H, - lwhere Bl¢, is b defiheddbrithd 17-h3trdxybldgestidne (VL sbb@whichdBinpises:Wi t h one of [err]

forms a(ipemmutihg o rdalb eitylisn otBrmufadif) fahd the Gs st dpined thiaeof vbre[ er r| t aken t oget her

i s - (CH2) 2% Ofe, ¥a.[Xar X prdORZ-arevhe defingdoahoje fos thes-takef silylethen e) avith @u\eifdctl\)e[ err]

t alkeen tagmninén TapecA red@ing@ont@der r) - CH = where [err] Is [err]-H [err]

al kyl ; ?qﬂ]actlnsﬂ‘[eéwﬁﬂ"empdﬂdnféaopm §1Eeﬂtsﬂ‘iH and the other is -H -F,

-d or gé actz‘ﬂgl%%ﬁl mixtee qF &tep }%) 8""[ EPW} oy yeapert afd § gitregsp {9 oxygen[exehanges nd

Clerr] i%29%8 ; fe wher e one of §°'5‘§"do‘¥'l'4’ﬁ’8 g‘ggﬁtgergwjerqg eﬁe;]raem;aken
t oget her e, erey 1 ere

ong’°o1asf°é'P?de°’tE°17F?ya'ﬁﬂ’pf°ﬁ% %?'ﬁéYX -H, -F, -d or [err] alkyl; (AV) [err]

| s [ er E}A'EEJ Béidg'ﬂﬁﬁ SF‘?EEIWEN[TI%H and [err] is -H -F, -d, { err] al kyl
: one of [err]and [err] forns a second bond
bet Wee“ e - :la|oa£\9| ER& dy RNSlefahd mﬂiﬁ{ &iu;e%@ﬁcf .b&‘?f’@ar[o% ékfrb@ stbioia BTyl 1 S
[ersg] rabtihg itith knet aﬁ&%ﬁ]’ia Qgﬁmﬁl ofhoaddbidt (1), R prétbired 1 the iilaio shiyTefhbriy - CH =
wher e i @Hak. siiyt oftdr FA! THASF-cH&M E-hydrdiy Heloids @ &rb kihotvn Td Bbdelskifidd ib @6 att of Sanl €1 I ]
be .readily prepared from known 17-keto androstanes (0) by methods known to those skilled in the art, see
for example US Patent 4,500,461, for g-cyanohydrins, and Tetrahedron Letters 24, 4559 (1983) for a-
cyanohydrins. With the 17-cyano-17-hydroxy steroids (I) and the a-sutstituted silyl ethers (l), the cyano
40 group at Ci7 can be in either the «- or g-configuration; it is preferred that the cyano group at Ci7 be in the
8-configuration giving 178-cyano-17a-hydroxy steroids (I) and 178-cyano-17a-silyl ethers (Il). Therefore,
when the term "17-cyano-17-hydroxy" is used in the present patent application it means and includes both
Ci7 epimers, except when referring to particular steroidal compounds. The 17a-cyanc-178-hydroxy steroids
(I) and the 178-cyano-17a-hydroxy. steroids (ll) are. both operable in all aspects of the present invention,
45 and can be prepared by methods known to those skilled in the art. For example, PREPARATIONS 7 and 9
are applications of the method described in Tetrahedron Letters 24, 4559 (1983).

The 17-cyano-17-hydroxy steroid (I} is. first slurried with a dry organic solvent. Suitable organic soivents
include methylene chloride, THF, toluens, dichloroethane, DMF, dimethoxyethane, acetonitrile and mixtures
thereof. It is preferred that the organic solvent be methylene chioride or DMF. The reaction mixture is then

50 preferably cooled to about -10 to 0°. The 17-cyano-17-hydroxy st'e_i'oid (l) is then contacted with the «-halo
silyl ether adduct (IV). The a-halo silyl ether adducts (IV) aré either known to those skilled in the art or can
be readily prepared from known compounds by means known those skilled in the art. The a-halo silyl
halides {IV), for example, can be easily prepared by halogenation of the corresponding alkyl silyl halides.
Thus, chloromethyldimethylichlorosilane (IV) is prepared by chiorination of trimethylchlorosilane. Likewise

65 dichloromethyldimethylichlorosilane is prepared by dichiorination of trimethyichlorosilane and chioromethyl-
trichlorosilane by chlorination of methylirichlorosilane, etc. See. Tetrahedron 26, 279 (1970) and J. Am.
Chem. Soc., 73, 824 (1951). It is preferred that the contacting be in the presence of an acid scavenger
solocted from the group consisting of alkyl lithium, calcium and sodium hydride, mesityl lithium, tert-
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progesterone (V), hydroxyprogesterone vn, cortrcord (VII) and 21-halo corticord () as disclosed and

50 exemplified below.
It is preferred that the a-halo srlyl sther ). be the a-halo silyl ether (llA). It is preferred that the cyano
group at Cy7 be in the g-configuration. It is preferred that the a-halo silyl ether (Ii) be a A*-3-keto steroid or
a A'4-3-keto steroid or protected forms (A-VI), A-Vill and A- -iX) thereof. It is preferred that the C-ring contain
(1) A% functionality, (2) have a-Rs be -H or -F when Ri1 is =O or a-Ryy.5:8-Rys.e,where one of Rys.5 and
55 Ry is -H, and the other of Ryy5 and Ryy is -H or -OH, and (3) a-Rs is -H, -F, -CI or -Br when Ry, is a-
Ry1.5:8-R11., where one of Ry15 and Ryq¢is -H, and.the other of Ry1.5 and Ryy¢ is -H, -OH, -SiXaeX27X2s OF
-Si{X ){X2)-C-(Xa)(%2 )(%s ). It is preferred that one of Rigy and Ryg.2 is -H and the other is -H or -CHj. lt is
preferred that X; is -CHs or ~OXy.1 and Xz is -CHa_or -OXa.1, X3 is -H, -Cl, -Br and Xs is -Cl or -Br. It is more
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~ when the term" 17-cyano- 17- hydroxy" is used in the present patent

application it neans and includes both [err] epiners, except when referring-

to particular steroidal co 9?:8435 17a cyano-[err]-hydroxy steroids

(11) and the [err]cyano- 17[ UT roxy steroids (1) are both operable in

all aspects of the present i-nvention, 45 and can be prepared by nethods
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30 quenching agent which pernmits easy isolation of the a-halo silyl ether
(I'). I'n sonme cases-one can S|nply filter off the acid scavenger-acid

conpl ex. One can often carry'%gl Mﬁﬁgptlon of the [err]-halo silyl ether
(I'l) directly without its iso ?IOH I'n this case quenching of the reaction
m xture is not necessary, see EXAMPLE 74.. Exanpl es of quenching agents

i ncl ude,which fall€ iBHdthECatalidies S brofehel thatfthat REGERIE WaleCdht G béle s prbRirecnd di l ute”

aceti c asé & leabtéheliaiient tfavatpel @tICAmdst iyLkcRy is SpefabRl It @ prétélreld QnaR ¥R atid be
~hydr ol y zblagedofeintithe grobg sadsisrey s iHF] NG, HES, HILIRPOL (3 SOQ Ipeichigricsiluoybori] la@ic,i t sel f .
ner al layggtic,pdiopupleceing okalié. fitds mprhbrefertsyl that thp raeifl ®s HE OHCIAHEY OH8O8, riethenésus 0di um
dishydr odmiv goH @sstit:When 6 lisrBr i is. préféred dhah thb acid bé HiBr. brtthwecasq of|a) 3-kefo stdndidiitned by
ext r act iopreferied faccopdpgtathe fitsheten usingnbesides the tafiditienal \obwenusiepphilin baseod.s itolA of
[err] i §qtaw'°ets [obp corenopndiseleptadhfsene the gropp censisting of Chdi-(GHadur (FaGr§O0R=thadkewrSisi | y |
et her a e 1 ("1"9')9 r ¥10£288 Xiy| 4 GerSs plyly . GhdtPRrs where s lscﬁi‘soﬁ'kyl Efr ¢v9|ﬂf-’ ch can

be sel et e 1198 1 B r o ‘5# 4 i33- 53,
a?é Bt & %0 pderg 'éd"" ?r Ej’%\t‘ X ig

Tﬁté a- hgpl&rotgg sul r g f lne ca n %a ion of the

17- cyang 1o gehel g si eh y ca

pr Ef err ‘%‘o thQ rrucl ph %g %Eérrb ?_c?) ﬁg nd t&E th)glI JeF rf B e and

de e r ﬁa'El faci | gdUCt

(W) :gi]n?m 33 Hﬁrot ec s .aé’ﬁs,

pot assi W@?—R& '\Mﬁ?e l@'; i D &d F‘e’ie‘?r

[err] - haPinsidcihol 85 Q@n&l&ne(éh}&:l ﬁi’eﬁa&p&rl ario ufasapmc;ﬁnypémefr laf hey gsent

i nvent i @m4-3-kdi® K-ring, & iP plofelrédi ihat reattisUdsh@lced B asIBl&:wQ i(1) @6AtadBRF i@ eNalo Qify Of t he
corti coiefher (Vwitn) atUedsiBO Equilyere oALIAMDS, @¢tthtabiihg APLIRRCtib® mbduve ditoat 18ast 2xi di zi ng
., agent. ‘bldvalests bi a hanlrocisdphiyd basé &Y 8) dohtagtinglihe réesBtinUixtird of st (RYvallaCleasdn Of
progest eneenpivaiérpt water dind sy @ich 4 ésshers pratasred iiht)the 1wactibn ssguanse b/ o) 21- hal o
cort i coicentactiigl thg i eilyl ethes (il) vtk pnleadt Hiequivalent of iIMBSO@Litdppioy thefCamovlate coi ds
(VI'1) ags prsetharpBhtoniaeting degepctigrapikturgfwith Iqta'egéz pjuiMaighty oksa hoptnugledpbificsbase | )

di scl osérf Hbeostagting theaeaction faixtep gbdent @ withat qyialen Cﬁ r@ a8 P@i’ d‘h@e

h$&ir oxy P ‘éﬁ'&?ﬂ'ﬁs’ sipp)shouic, be P%'i"efd(avﬁl a?‘i%ferﬂl fem G

di scl o "&aﬂ éf‘ | 9o i be,ates éF aPWa‘tmt'H%“ V' h |
A s «F e rf 8 es
the cyaf g? }? g ° °T"f‘a ""s'g{gg @rred

[goar] 2 %I‘ﬂ%&%&}gﬁgﬁ 33% r%f ,$d\°£°?',§ é%ereof

It is weeéﬁﬁaﬁoe aé ) il keldfn qcpms%l .n Sht Lna‘ &9@ Aa (:3) have
[ er r dhafificeutibalY usdtul Vd3RIBoidsChy Inethdds—kAoRh t \§RK Ein Cﬁibea@ an ‘%Fer 655 [err] '
I S -parniabsltiddne u@éf-.h%e afs Ppabdt] 4,619,921 FOF exeﬁfhes apficriom)74-Rydfdxyprégna-tloanE, -G or
- - B %nen3,2D-qiofid iskndwn, §RrUd PaMIE 1B57HYE (Blmpie 5f dnd 138 Flatéri @,344, 702 (EX@npiBE 8). 5 and :
- [ er r31-Brémo-11a-hydebkyplogriardlo(1a y-dibrar3didiond & IMoRs, 66é ©6 Hakat 4,01@59 (Em@pIE I5o). s - H and -
t he Tihesplacemertti with afyéte §ives|2i-abys cqrticider foroskarhbla ispladeimbnt avitdl afetatd Givdss21- G or
- Br * acbtyl-1i7&-hyripoxgpregna-#B(10)-di58-3200i0i]. ugsfut incthe eabpdrittiab of Bydrdcortsose PRadefate s - H and
s_s[ er rReduction 61 the P1-gétstitnent| with, Herl @xamsplp, ydincednt exceic (acid) givel d 7-OpdmpaprngbstehesEXAMPLES |
1403, Wien 3 is1€H1s the)17shydropyprogegterag is upginl in the pregaratidn of meiraxgprogsFterofacPateand 82.
More pries ehaloailyl gther ('%éaneﬁ'wdledrasﬁfqr pd fotthroporre pmiiqg HrhyEnRxyprgeserane (9) by 33,
36, %B‘a%\'ﬁ%i it yigh ("rﬁé offectivel W%"‘I‘%I;V@tﬁ?ﬁ’?ﬂ\gl agen d§)rF°B*é°"ZB!P &g anigyre Pf #9R B} her
[err 'tht?aP'B’mg?sf'%' éﬁaﬂ@F §"‘L? I"T: Fﬂag?’\%db I8P °f°[ﬁ%q W $hedi de,

G o > v G s SRR oxch
P adhind e 0 i g ?pé%{stqr’ "05 7“"2 r§§°8¥a hthe

ith rotl v?r' :tj:a x en, exchangé, rea ? sg h the
I[terlr\l ey ik ‘%{i(th & Q%sr Pehtr}f I ggrc[ng o edb le’tII S

{ ) ro ilatio! nt and & nitr
si |y roo‘ﬁ&JQ%H?tﬁerMo t& Q). Eanes! ai Ea regab.rf?? brit lﬂcﬁvd$ hﬁiuvﬂ 3@&2&&1 met hod

Ofs RioAPBS i e BIoHrg 2 betrtiohd! InatiiAGaine, Rendar HHEErR, DEbthyldnSlantirencs ook AVPLES 58

and e, msﬁhﬁltréﬁeﬁﬁnm%rﬁnﬁtkbénienbwﬁlﬁﬁ&flubr&oh@%et%ﬂfeﬁ&nb%pﬂﬁalén@"I&ldnﬂvent I on
t hateoinBiex Ritr b Riidving: Biphdh1 dEiehBityiibtedy!, URhetimitohdphilehe) triveBlyR6drandnglesi 1 ed
hal itetuiymahthiere; lithit Sodilirn,aodtabsiumGrRaIBIGM liiésolvied WittearmtighiaChexarhethy pHoBghofox ecut i on
of Hrékdidel EB-GownlBoratis(Hifdioxalptyl)ansiod; magnesiunt! lithiven; oSn-bidfliiethiuim WA M@ &t-1. kager t han
NeC aeafarey thabthe Giypd Atretusing ydeatt Hedithiuns brggadifiin Gagtithalenite) MithiimGdnd tsbdium anthrac
c hl caneniishidmy | bibhenyt, Highiums idi-tort-budy igheny(, | lithiuri di-inethylantimonkphthetend, dithipen  Bilnetitye - Br
wi t Hpowh¢, dithiiugie di-tertybutylinapbthaiens.clitiien spdidn, arotassien DELaltiyrdl rdissdived rwitieaninmniaed. The
[ er rpxamathyl ehpsphericctigntide, 1§-¢rpwii-§ on trigih& fligrahentyamine; imagdosiuman-butgihivn eberd (111)
by contacting the a-halo silyl ether - 15 (11) with at |east one equival ent
of @a non-nucl eophilic base fol l'owgd by contacting (quenching) with a
protiodesilation reagent and a nitrogen to oxygen exchange reagent. A
non- nucl eophilic base, is a base which is sufficiently strong to
deprotinate [err]. Exanpl-es of non-nucleophilic bases include nesityl




anyl ate, disodiocyanam de, dilithio N, Ndi phenyl hydrazine, and netal -N(err)
where netal is lithium . 20 sodium potassiumor magnesium J[err] is [err]
al kyl, trinethylsilyl and cy err] is [err] and 1-(1-
phenyl pentyl), and the netal (Egg(f]?'&éyigp ép‘l peri di ne,
2,2,6,6-tetranet hyl pi peridine, 2,6-di-t-butyl piperidine, 2,6-

di m%hy Lipk ReRdrél b@ﬁrm@mbyym%mgm@em%é AR 6yl YoiuMe 6t |mnnﬁaphmwhol i ne,
|'m dgagriven 3rdi-RrdORIDRIYYI R iig)Erefolddethardbed 212010-aB6LE I5esDilbdidntss mdRS@eleratie Mesi tyl
| i t hdbigim 2.5t te Bboubdl bgUiviibtd) bfUNE Type A-réditivig hgehtbelusdd. Equiialemts kdfdréio W nushbér-of
: Q_) Oajyinalents cfeglectiorsi dohated By MeCrbdabieg abdny Ging zéneningaTye reloaicinglagert Jis tiaer e et al
i $ | debtrmyadwitrs adapmtc qpertlhing agebt sucts asusrCH = CHafae wharerXs,| andNgs are thecsamp oal kyl |
t r i ndiffeent anidl a/C1 -Gunadkyt oo DXee ey Kas C{CXs4Gs Xaunwhele: Xl - sb Sy dperisy bBd Xar théve net al
sal tsamefor diffgyent st are ;H, 2F, 2Ci6-B6 -t Et-Caalin. (9510 hple el where the halo atoms are -F, -Ci,
2, 6-8rand be@w@@q&w WW&XMQXGXG! YeeXoh(f £ PXapEpGscit Gies Xae orig\ Hopzoetgi Ryefprrad is o
t.ri neiehieya Wg/ld@'f?éﬂ?fbﬁw nind tr?ﬂ?oﬁﬁolnPfﬁé”ef?W dn33idishieraethepe;aTreRypped ofi the, ror e
pl"éf@f"i"%a“? ingnpgent i dpy rqraqve 1excgps Tynel A grducing agept fram Hie dpactionogixfuppcbefore

n-Ryeiens ] ip tepoprse of f‘t‘ﬂ'?%' RIpFETSINg{ ILprptons frgja é‘i‘ prior torremeval WHW“E'PQ yl.

(et gt of, Bigyredyc awm \HP@" Stg ' °aﬁ i E % r?FFVEP B bd. At

I eas?mf"l%qon s (in

the jilé’ﬁ Fﬂ%f%é%;u:?@ togs F @on '“fa" ‘Rk|§ ype_used.
or m "L:f

Unprd&t@& t%dexéesé *rw}b ic‘qh&h@ g EgGM' yu?t ina HFeaCt ive
f uncdihaiba)ditale hISner@Qﬁiﬁe‘élaﬁlM rdf-rehadtivé BENMRts tsOch! £20Rand Inbptfids, | ddtahddCtoRbde, FOT

eX arvidtieyl-tewiblitleter lahll Grbiired Wi6H5t Xtefbredaris TAF.K®b Gortactiiyl i© p&foWéd @b 00 hd )

oo XA E202 preferably laBdb t203to @bjolit \02| @bre Soréléraiblg B6lR G0 * Odeperidg dnltRe dakticulay dr oxy |

f unabduoing lagdny and petidular o istitativhted isiivl) eRETID A i§ Rriowh he thogngdlis® I thaart Men t he

I e acdatioutaristuatianipd etising agevd aidt stiyl @ther(y)) afd_EsnartedHitladow temperatore @nd: the ehixdure

pr otis weteed Lt feation eczyre p¢ maardred b TLE, dthat wayonmoplaias the desiad (pectioe agiartte A

pr otricichem iaimpird of heat. Theargastion is compidtex(cordattirortime) inHess thao ape roiowte prsaveriwentf (1)

egt ehours (depandipg e sl Pagtiqelarsaiivi atfiet] (it eolverietha (temsiqtaturd, stcods is krownde ek [err]

- -\Ahersé'"ﬁ[déf' fhe aﬂslisyﬂ'wéz?trw'an-wﬁﬂtph@ ity P Y tiggrfen examplgyingpout & forgboy|S Utes[ err] - o
'09@!'%@9 Nt i aqded E rqueing ag%‘bd'sappea’s ik P'@Hé“'ﬁreg% 1"9" et hyl ene

gl yc°6'?" % P"(?lyze 3‘Péa'f“ﬁ§‘ disame why.ysing dhe ?aﬁ'ﬁw’?aﬁ &l | ng of :
.

co i onds
a‘?f'l %oﬁ%é
tartarJr

%ggéw E%}%bbﬁd&%r%%fmﬁw o Pk Shrdodh 12
@‘é{gﬁg _

%

Qsoo@

S e ol lo co ij,@r&i ,.j: or JOJI%% ,BE;F,{@W

and w'th an E
[ er riigwed stsamr 8en$ o¢a'5m e@f&‘ n Gkchbriy 6 ol | and
[ﬁf raln‘é@rﬂ’&af aOTy ' e%ﬁ&tbt agdhtCredliBs al eadt & Sduivalbrlty prefdriably to dveithy/| phenyl

[ er rehuivdifté! aré BdaOBRIMplss SHiPFdel B vdBsngddefts Incloie TR dAY YGMin @bmpk 61AEN At OME,
t he telokivg ariirBiéps; nephthatdfe, Wshdahthrachngyi 204 nettyiRhakinthsnb GilroBdrizére aata-dinkrsbednd 1 or
- IOT exeny VIgESArintiobshizénie D §B/7-trinktofirenanef Gorzopheitdns,Onephthalend( lithiumi coaplewi of thd he
. [T OVellewing Hbipheryt, di-asichutylbipbény(, etimdthytamiriohapbthaléhp, #rinfelsityb rbockas, Sdidtdrtbwilasnh- t he
- Tdoudhaledes thitm, spdjurs, rlotassiuat] of ¢aisiunt dissolyechwith remanias hexamethyfl phesphdric trigafde, KF, NaF,

~ Li F,18{cloRpEper Fif(3&ﬁ@stretv'bmn94 réfpgred arenlihiym prrsogium nerfithglegidee AthivseendipRsimy eagent o
i s geihEeanag "WW@mblph@Ybr' iy F?§Tb§'tyibﬁ ¥ "1"}“"!/\/&%"@9"‘3'&!1!{'0@3?"'3@?’19 a8y def i ned

abO\}'@“QﬂW' 5’3’3"9 "th' taplene, h'éh"f"brsf?lﬁ'i"ﬁ f"é‘l‘sF vﬂ'ié%a@'" e‘?‘%ﬁé‘r withy he same
. c§p é a 1 crovtrFﬁeor n% 5? her
| ?’P

thfuﬁ'eb ?y 4$ Ehbftre
A re o 0 C
%er le. IS re err cmgga% r “[a% ay o d r t (%? Il ﬁ"ﬁﬁ’ﬁ
ne%% E? Eggﬁ E@f er red

Eéuha‘iaj @otb‘??ou}cyss cl%%va ﬁ? select a palls into
béat 1%? ﬁﬁ%' R03-¢) JoHh GH. P S - élh@ﬂeré EQ lis 'b?-%gﬁlwl dr@pngé coRBftyiety acid. |t
IS Riyedepiv&eb Itﬁnddss%lea&te& &6 { th® Hfoul dhsisth Blt HP HERHBF, W H,FY, "Babnigiey acid is
operigdtbiRdric, NaHS Gy, R POI, rpenﬁnsrla%mfomac.aeaudn @aﬁ@dobcqmz ttmcmm@
consiié 0Mgoudh 12ftantatiChaid, liic, aclol BOXsRY AP s)e, rsaoq , BNPGa)2 ArldUKQROKHem, X:§ @& M C,
acetF,G0, {8 a 0Fs£CA0H alKBd2iSDs-H viheteBs B FIE Gpi0RE 8lkyl, 06, mdiaiphéryE -GRej -GChe  HF,
HEl hyddBhloridiecand] hydrebtride ealtd lof abines of the fommuiaCNy@ Xl 336¢ athbre . X, A\ arfdeXk Jthei S “Br it
| S pared ordiferbnt dveltare hie-¢a eGHI-¢h €CHABH.-¢, Immethyiphengia S e Codlkyh oliohally eubstitetecdbwith it i S
pr efter moth axpgen ®n titiegen eloms,fther alkyl growns cers bagyclized withethe eftaghegidhifiogéncatenh and
non-1ran elosoMigdn s niyogen a@n® te fprm 1 (hrough 3 rings with the proviso that at least 1 of X1z, Xis

4 12



equi val ents of a conpound sel ected fromthe group consisting of C-Si-(err)
~[err] where [err] and [err] are [err] alkyl [err], -Q,[err] where [err]

al kyl or [err] and where [err] Br, (err)-O where X18 is [err]
or t-butyl, [err] Preferred: |sEﬁ€26ﬂoooé1 chl orotrlrrethyIS|Iane The
chlorotrlnethyIS|Iane can be added at any tinme during the addition of the

NON- NaHal XORELH lafid B8 SKoroid? Bbrtidh & e &A@ syl RMEO(IE whéieh BEHIRUL EOFOH bioGp. base is .~

addedpretbhgd PO stlidsel QRDWAri dhd RA6Id.CANB dRloddild thol () 1tdd@ can beddeOasSthd plotoRt her
 (11), souree t e contins Junpratb@edShykdivky! @S, Th protors Sodirch éhal 86l @akiel Qitiieh @ith the a-halo
@n nsigl &esp )] érdoibaing thel dontacting) betvesnr teela-halo siynethert(l)tdne timaeducilg agep li e t he
. pr essepreferraf§ toamid athe plvwh . solrbe fallovirghthb chimtacting: betease SB@&-alb syl efibre(l) Bmctheases
t he ratheingfagény. Guitdblpsolsentsincunip [THE, dirfetizkyatitand andinawbasthe sblents such as he{(aaaas ] where
[ er r ] hdptanese batanes dpivena methitidertybutil pthercand imbduirgsghendof. [Peafaripd isl THIF| THepmtcting is
- CH2- pesipinied atbofite PG Jo abayti20vh @raterghiyy soputi-3) tp @baui -181 .lydre prgietsply jakqyb-201 yibe | |
et hy| @ptiony|sycempleta itilegs henceng|minute ovestwenty hetry wemmtonttw celeraly! offer @ hy| ene
gl Y& othe seiyoptq i &mps'fa"“reseéﬁraﬁ [sneyn o thprerkifiagn the g7 Ysually the|reastiqpds complele inas g
[er r] short Ié'éleoabfé&“r‘u 19 °‘i‘tt ?e?‘éu’?’é&?"t'ﬂ'é‘t’"’r'%&lﬁ“f:'&ﬁ 0@ fydiplrzed i thesamg | | oys
(1) coOme ‘t"F’ Q‘H%\ 96'95'?? s PPéF"bgj WioF WB&E h '%gg'éOg'di ("chLﬂ'val ent
of  Li Fgppseenee 'st&ée sl B ot e L st
equ{ vgl % 35 on no‘h m?c eB"“H‘P‘Pu*‘ MR &F aquerye 3yars ﬁ?°a°c’ts|“n et on
m xtur e%& @IQavage) remtlarg d?tsllléoﬁ %&Lono&ﬁdsegéj 'k%avl'\ ‘?cmhoé%f :{( iﬁrthe 't
IS MOERDT B 94 5cF flokd) Atethkbarch QR 08, mﬁtk%!ﬁ}? Do 1569C@§H4§Ct I ng
the  aydyahiaod oh 8o 66 bl Fobrinaloh Liotisls 2 /83068, CaUI V] Nt or M
t rappi ngnd RBaib Sifyl bthé? o0 korthifa AZarts FdnBiBrimed iRtdctiE ®Y aicbidQvil) k9 (1)'cBMSdIhPR
M 46 Unvith aniotibttind amomsol a ZypCpiedating Rbént, @) contdtny thel@ixRead klep 01) RESE Ridkding 4)
~ cont agjehtragd t(3) @omtesiog the Mixtira btistep @) wi & proficpsilaidn tesghet| ad@ atnitbgeomiovyernt  Of
wat er exalmatigeamagent. ds eXdweplid in EXAMRIENG2a Otidathe @davdgaef fishisdn-cathe beiddolloding e
per f oleanich at the Sihlo givk ptberalll]. witf ivenvratorateqliBalan efbe Type 80fpducing .ageitend t he
base (ogtiondliyy antrprotie arenchingragent laived qrtigeidreVii)adirgetipcSuitablecType B\ reducing easptsradd nt  on
t hés aaPFRiiF quenching agants are setiforth supya; Suyltgble cxigptive ageststinplude Rydreges perpxide. -yl ude
THF, Rydioperpiisie, earacaireacidy earhpazpic acidemigd) 'P’°PQV’Eﬂ!]'E%ﬂ acigh prephthali qcidy Hillyosaperacate)
i xt ufSEks Sy P’é’b‘?"em’f% " Eﬁt“"'i” (’E? ?F@?’}i ?HW"’BUP"?"H"?%@”& 'IYG'aP?S?i‘ wher e
the Lifs N-ehepylsuffeny g‘ 28 '\? ] rerRiFed RS, BWEEP%‘ ff’ﬁ’f'
Pref €Ff °"£I"°ﬁ a°E’cP?‘f' "{:'B TR Ot ine ool eena ARSI P NOTARPLES s,
o & i e m § E‘J Loisbs S i e e g ﬁaa'?rwsa are
?ents a forih “halg

ICOI

o o WSS gid by ,stma%a, frgm

the 2 ﬂ
and are

21- hat9 . 5 L.iypaﬁeﬁ % J,. i Al
r eadi drdf rdlgliifdl 2hdP bt &t i&huﬂ a{tlﬁﬁ&%{ohﬁ X'ndeﬁs eﬁ%ﬁdgctﬁB known
t 0ad NWAES [iokdss & thé) 17-hRroRFprogB&tstorde WIHMV@&HMQ&“@ aﬁmemtr E !gdvlﬁﬁé ul see
US Pabuirbd and 1, fpolic dubrchink agant @fay bblusel] érl nstahde, Wit s Ve & the H7L 1) -
di enenydroRdfprogbsisienes $VIK M Giialenis @f i Tt & RiduchgHgdnt ZZere( Gssa (gpdteratdy) nani ndJS
Pat endrotdn sbdi2e B(preséribandthé eenching agent is an aprotic quenching agent.
21- Br ontislimgertaytcthad thep-teprsity] 48 (H}1Havalareveduipi@ Guncliopal grouss kevevtprotectsd, IUS Pat ent

4, w145 @5grod Ehah they @otSip) redtiadisRedibeik Aunctional toranps Includsy ngnes. etenes and halides,
cort |499¢fl95'9 opdhe ped | agorti Bnonesc&apretectaf tap theckatah pedienol, atheror dienolate, as is

_acet y'1"°‘1"7'8 “P??%IF'&BB??/ [t ﬂblfzi! '33?91‘?'1%’ ’191 @ﬁé‘@ﬁu‘ﬂtfu'&ﬂ%b@m‘{!& £sdyged by, thejyeducing

prep a‘h on of rocort | sone, 2 eductlon of t he 21 substltuent

i ds i ?gan pRs V) e0d |
W %q P% ?ﬁ@nf?e"ﬂqaé%g &5%6& o e %%fpcé@ il Hé’°$ﬁ“é’b2r ation
of e @% ee resaﬁﬁ at%n a k,gve%'n 'a .%%zm% %,Caecausesp be
low)

”ansi’ﬁ;l V%WJt o b (ko h GHAFGRCLT NG
e é\éﬁt é#&& riQ Hebigd o8UE

£EBbASLI NG
the r@o?ﬂgUrraﬁon tﬁo%@ din e & V\ﬁnlé)ﬁw%ﬁ ﬁb frfdlab O81 1drfR nd DYadd hoEN tO
OXY G ediliresf SR HE nérMBABRIguratn thrSndTioniiaB st 16rin] Mesel Brulas B8 n'ieﬁﬁi% ua@aossgﬂalence be
cont agdilds ShetdpEconyuralidhedsOve. oy bxafblBSiith(thd dyaidndiin (1, dnelnéRned EonfigUrlioed May al ent s
of a shyprn M idMmular(sdvg-tyago- 8BS Rdroxy. Howsven tiCiointuf by tefinkio isihéanDb, st @Pes( 1) Wi th
an apfidide Ghed et nEdignIGtich (eI the apshofiydifin QP Whisks isi TWg-cyérioh 7 fhyakaxy.i LK@ RS [f6t then
I egeg esteroids(ll HhandiVi)r ogen t o oxygen exchange reagent. A type A reducing agent
i S a r eAithevgh tdl 78thydvbrerstarddscteenbt ganblallyaniizad hapramsicbujital eddnsrand thig fewer oin
ef f edhdny @regimowm endf drstribesk thahther ERachtydroxy steroitis, drey cosn ©b iugefy Lintermadistes mgent , and
a pr credyelion pl RbeimseeuficaisgBHAMPLR 40 desaiities thg @reparation el/ayirchisrctTahydronypragnana
produces a 17-hydroxyprogesterone (VI). Exanples of Type A reducing agent
i nclude |ithiumand sodium 50 conpigex with the foll ow ng: anthracene,
napht hacene, benzant hracene, 20-net hyl ehal ant hrene, nitroben- zene,
met adi ni trobenzene, 1, 3,5-trintrobenzene, 2,3,7-trinitrofluorenone,
benzophenone, naphthal ene; ‘lithium conplex wth the follow ng: biphenyl



"~ hexanet hyl * phosphoric triam de; 18-trown-6 or tris(3, 6-di oxaheptyl)am ne;
~ magnesi um n-butyllithi um when EP O 268 400 Bl [err] is -1. It is nore
preferred the Type A reducing ag,g%%#y thi um bi phenyl, soidumor Iithium
napht hal i de or Iithium4,4'-dF- -outylbi.phenyl . 1t is preferred that :

- about 2.2 to about 5 equival ents, nore preferably about 2.5 to about 3

equi \a4 @8 canverbiod Ba L¥dAs n&leh@éilﬂ&'aﬁ&at@%ﬁé@&rsé?%ymnt 4370013 SAMPLESERES 1O the

numbefkscibe @RIUprYsRHRATLE aOpredtlsBC ok ANSpiCIARERTEoRY Wbdi® dsCshlsiaRfcal SiBitard 10NY

T eNBidaieRgining/the levs! biahls! Ripdly agftcdrtBoiehen 5 -destroyed with an aprotic
c@gnchr ng agent such as [err]-CH= [err] where [err] and [err] are the sane
or s diJEFNIBONS ANDI CONVENTIONS | kyl or "-[err] are the sanme or different and are
-H, -F,_-d, -Br, -1, [err] alkyl, [err] halo alkyl where the hal o atons
are -F, TheGle,finitiOBs aemexplalneﬁop%mh}van@ foethe derme . as Rset thraughdul Biscintida| dorumenhane,

~ di br dieivding betie the sprgifigitery endthe claires- e preferred is 1, 2-dichl oroet hane; The
pur pose of t he 10arot|c quenchr ng agent is to renmove excess Type A

r eudi .‘ ONSHFOR FOR P '.-nLiu PRVAARIER protons are added in the

- course urth rocesshtg‘g rotons are added r|or to renpval  of the .
r educ apjeal ‘WB }er'?m "8 g%‘g’('?’ '”‘g] 3‘°§P '|°?t1° £ 'e (those
I ncl 0bs! tugt arg ntifie tfya uﬁn algrg crié‘ 5:§\0 ? r 'R"
Pr ROGiGE srraagtt Itu . yéra;tf xha setty rox-
YPr 0Gfsah %&é&ﬂ&‘d mt%-ta d}eJne dr n{p% Heh

rragneﬁ,hemva%ra i euae to Y fokrfia é - c(afﬂ;w t% Ja.aaen, A,otueds&‘ése.q .ﬁ&e enf: an

i M ty@khble QuikBtubritsSit atiabed 1t€ the PgrmbI cﬂpOﬁyﬁtﬁ.)(h}ﬂ% Whéeil dhom@alliéilihs 513 ldRwR id V!

et hera lipdat Jashidn) sueh a€ thbseeabovel varisbled$ubstifuete Sortiined baRdnthb R rbbnbidd tb 8 aldih €XCESS
\,_Of 20t lreméddjatety 1 theeidty of the vagBIa isubsfitied eribBSEd0in Yarbithosie XWRsHSwd YDRord cosetidiveng agent

Wi t h varable apysotiénts aiel emidsedin pagethdses, Saiiht dl iHeccosmbutien tasiableabstii@ntd i bonded

di metidthe yremédiataly precading atomioxtiedieftvwhibh isovt eretaeddi iv parsmhesen (Teussindhe fasmukexanes,

hept abeys, bothdh amtRy aret kohdedrie the precédjrg-cerben atbrot Aldoctohany nzoteduleriwith ar establishest e of .

Pr ef ystestiofjcgrbn-gtom Thmberiogs suchtas gigrolds, these tasbaneatpmstaredagignateda G, where "Glisout

2 ethe]integor eqrepnepding a1l garbon alom umbes fior pxamplp, Cerrapresepts ded rositienor spbelt - 10

dep er‘i‘tﬂ"‘ng19 theh sterid 'b'&'P‘ﬁ %sut’aglt'“fa@tiﬂ?ﬁ'% °dd % fos, siffied dp theca %ert Qéq emisist i t ut ed

| |er% etPe T"f b tr é tg n]n ngvale tr?r Pi%en iti | ]
2: Yo A b B on a@'g:d%ngwngrr foa oo iy ot Fo,
Lo, ol % e ?fve - rg‘ﬁ’ﬂ s!m..areé& fr ? - Grrliil L o0 by
of he. ‘y%a a ¥ &3’9& i ey
r%%nphgg]

E‘ m nut e

‘Or  O¥gihg ,t,,wg @urs dependr ng on the par¥| cu ar sr I yl et her '?I ), the -
S0l ventGheinfed RIS bR&yeRcCring} cémpBstindsSor bRIehIart tRaginbis BanSd6! reprEddnibd inf & 1finedr t -

- Usdd alkdshiort. MRus| 8@ &brhpsdind ScHlcArthéyibytidineccaf BE Feprebdntel in kriddr 1asK@ABY R dicadpout 1 t.o
- . abOUTCHS CTi-CHiE €51, with i@ ddVeRtion Ghat] the A frkad) it an sstefsk(9 Arelbidhdeld td beeh bBsUCI Ng
agenresaliirgyip frectoratichie alriag.(llikewise, Nexdydiicemélulafeagmento s @I -pipstatiyl cdnygsed i n

t he sapresertaairbyeN-(GH1k-N(oi: )"GHyCHsi ng t he Sanme reagents as descri bed above for
it he 2il-Mmedideyctn ting) siretirg fot dny coBpbunds herinedsines ah oriemtation| witbtrésgect (o thg plemn al so
berot plaihe friog ras ubgjtuprie atfathddatp paghoeartiop gtams (df [the) ridirl, cyglics pampoend. Ferosstveptade | f

bot hcgrenopndshish frye twp subgtitueptx atached tg 8 ca"tr?t’eﬁfca'l mhighds Ban| of b cyaliey aystem, 100G¢an be
tran brtPﬁeB"%%'bi"F‘r@"tEm de Br?ﬂ’?eﬁgj" gi"ﬂg%% n 'B "Gdﬂtt'%?c't"lgnﬁ‘dl"t‘ayvm th

wi t hohaRoehatesep p tH° "° t 5‘66’&‘1‘ 8 °t“h@° ﬁﬁ%‘ of one

o e RN papne o E AV il T
{)feggé Q/)oé‘% I?‘Q%Jh:étz gﬁa{fpo 3( yb%é)w&éﬁ ‘ﬂfﬁ, gttg n t ')gvgrih be | ﬁi %éj Piemggthgffagrgunt
Chon e ndlicl G e e @tt’“* b ;i%zaﬁ i se ol gl o0

ageniganthibld hs!Béing il BiR oﬁ@ﬁsrbwmré{fa&t&fb urﬁ) rOifs elachib rt@%ne
naphbdismaim. benzant hr acene 20- et hyl chol ant hr ene, nitrobenzene,
met a- divitieh LGBRBIe sédbiient b bhalant] thé RidnBaaky 8 takerm todetifer bF ePirktbp bl LT IRERNE,
benz agrhmorgtehe vamddlel Farlesiiple, b Variabie! Fj £28dHBd %8 daibok &i6m BHL{=AY: MEhibeilaBt! |
di - t end b dbfinbdiap RN Yl ketsli(thmst foimimyTh BN Gload S0O,) dr Ids G isbpatatdho htRibIbd
di - t ewbdyslent ivaraplla subbfludnbsad-Bi end 4-Rii 'Whish a isabnivatiabo RAB Sefindt @' consist®F tha
diss s olonavalentivariable sebsttuents, the xmuttibtythseqbtmabmtmhé ldvalent \@riabtbds ofltBe formo TR, H8-0r
t ri sfa’ o -seiheyaibng theyedol dmsunkea cadedbira-Rigdardr Rk aetuttanhedio teocirhomatoapbivieldl eni de,
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pot assi um or cal ci um di ssol ved w t4f ammoni a, hexanet hyl phosphoric
triamide, 18-crown-6 or tris(3,6-dioxaheptyl)am ne, nore preferred are 45
l'i t hi um bi phenyl, sodium or -lithium naphthalide or |ithium
4,4 -di-tert-butyl bi phenyl. Alternativel Y, treat rrent of the sr I yl et her
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operable. It is preferred that’ the reduci ng agent used by all of of the
Type B. In order to acconplish the reduction to progesterones (V) the
contacting nmust take place in Egeq#rge@gréqe of one or nore equival ents of
protons. Suitable proton.sourc ' water, [err] is selected fromthe
group con5|st|ng of 50 [err] ‘al kyl, [err] OH where [err] is [err] alkyl,

Propyl @nesgly m% -C Fm()k g- 9. ye@lm, ,)@Lngq,,%el Likefsh,0iSr 6 bRalBitSarabloOA tl0e group

consi L'Rn ?3&6 ’tw nov. Evankﬁle sUbSiitliehts eﬂﬁ&-ﬁh&ﬁ,&. FdrlaUing Qbdttuent fdr @hich

pol yrm{eb&a@ Ulaf\d)ﬂbﬁen%@brﬁ do@bi X3t @FCNRNEIBe PRSINGS of daldon tA&bdn)dotBI bondrethe n i s
t N1 O4hgf) arePior 4 SubbtiehtOooAdaddo a Garbdni aforwtiich, is Bt @ArE 9f,a rifb (f@rabyve cBimpation )s, stilbn(err )
and sTi (sed, byt tesra 4 deiplations areromitted! , -Br and -1, [err]-COOH and [err]

vvher e[ er udst ias a- Bikalehievaridbla imay lbe deferd ras, twmabda;alepherwy#lqnt [variablp sBestitwgnis. ded| or i de

“and" hysdp@ite evwhavalers akriable Ghbstimentecrsayotie defimedity berizken tasthel toipreracbivyjept vefiablend X14 =~

t he saffoe examplii inftier fomulaa ARz (RIH-(C: prst G2 definengsbitigrilom tirphyand proend earhep jatom,

opt i orraspestivelyitiand tFymexi bevdefieditodie taken & fary (b sespndrond B ?P“éi‘cﬂ‘i% C P'h@) 8| kyl

gr otgsbivalent dseupcspet #s7ax@ (Rr)and thy dormyla Hershyydesribes, ?P°<’§.'E’ "8“ oxygen
or ni ttp htoerghg merg °P'BP'P?$ Tt'tvmusm fh3 9'i°PFh Y- vﬁ' " | east

1 of imthe abovecfor l al n%lE:egg é‘ § 5& i on of
the a- 'PI Rigrg takendp 'T B%‘ ach Y g red
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fol | oWehigsehtig tﬁé"ﬂ{uﬁﬁﬁlﬁrﬂ& F B 8diboh Nffon® |h & vériabid)| ThE gtk i€ bdphrafdd droin@e
reduci REanRORNS spakd. poseémmar@@u lafR@l" tepreashit AYEofDr Micdgh & Gaibeheatdn® (iewuing t he
. CONLACHInEc Rhy\R68ofluiiBsstanbRprossSidictionad the feorltraly)is Gitth). Wneneverdhie single preibais .

Ui t abdirnS @b stk Sndidatb Wk enltiid carbinitabih Gsiterit ofi e aariablen belnge defined; eThgo Cy-6nt S
such agkoRRxBoESBdestrdps 8p@6p CHECHEIQD-CQ-othere mds zeww tohe/br-2, By thelsedopd methérbthe and
m Xt ur efboh laemaohtentfef el pack gortion aF e, deTiiipn doindicated seperitely b efdpsing thed Ci-Gibout
- 80 t odesiguation ROpacanitipses pand friaciap [ityimenedjately (®Ointetyeningosnace) kefoeer 1hp portien af the
pr eker ddihioneeing defing® By Tthie opticert coryentipns(Comilierysarbeny] '&?§§h°t #ﬁ‘ﬁ'ﬂ “Ifﬁ@"g i Feart e
over tOenkgviabemd beeayenm e G En’ 1aiRes galy e (*,*lﬁ‘l Grbog jaf "°"V 19%he
sol venSimilariy avhiiesbgi PzrPy plloxyaliyt ands(Gy QG)PJFPESW‘ allfyh §'k?’?y?"§’ ﬁ‘a'a‘f‘?

ups

uSuallfgpﬂtﬁéOFéére?W goms: dhectyp-dpfinftians; di "

i nut ekl W“P@ﬁ"ci"lcfma'?n“)?m aéb°|"§t°ﬁ‘ﬁ§’ &%Eed'a °ﬁae 6'f'ts e'g'(?r i ame. manner
and h??' yc. i Shdcs Sﬁﬁié%ﬁew 5953660 50 /DY @Jf%et.n.easzl hal 0
CortICr(ljalmm/ |n ar&c%ﬂy%ktﬁ fifwill b a ho atﬂﬁﬁ'u BJré sé) fh %orms&;n@'?o figurce ..

~and thg o BRLHARTS o vt QoG meemnsma faPgRIargagent .

be the a°t cu, e a mxture of aqueous hydrochloric or sulfuric acid
I n gptﬁqano or et hyI ene glycol. Oxidative cl eavage reactions of

sili conﬁgammg)onds are known to those skilled in the art, see J. Og.
Chem ,—#8—2120 (1983), Tetrahedron Letters 25, 4245 (1984), J.
OganorfETAmierSraGaeanem &pRos{ GahBerade. Tet r ahedron 39, 983 (1983) and

Tet r ahedmpo rekegs i aHirk-18ér, chidintdgl®B6) . The a-hal o silyl ether of formula 11 can
Be tr ansHOLCrestbraliorhightpressire liquidcabromatogiaphy( Which) wasyperfarmedsema &8 2BRycr €olgram wi t h
an ef f @ca0:28e vaholmiiming f30 gmiff; quno\ witle (hator/argtopitiiefmethanad (40/49(20)a esinang) oradiBnt P x t ur e
of st egretonirilelmetiancl (O di zi ng agent and gx& cont actl the mxture of step
(2) wit hL%gﬁem fodithina) q"gaproawam'é% prerpetak Qe F\P*PH@BHU’P &9 Hetre B PRfige

r eagent DSy elorp tq lithiuse bis(imetdfiwlamid>  oxi dative cl eavage of a

si | ®on- Jéfmﬁ?ﬁsﬁdﬁﬂh\fd{ﬂﬂf'ﬂ\m ng reaction of the a-halo silyl ether (I1) with

two or ﬁf‘\/ﬁé’f‘@ f%’"‘&?"dﬁ ‘Type A:reducing agent ‘and (optionally) an
apr.ot | C Fqltpro%n qn%t%r |Ieéo% cggpe(:tygslc déhgnﬁﬁ;l s“nfts Q'erQJ?JdQn I;ynqe A
redum ow Ie ﬁls‘ Genchi ng agents are set h supra.
Suy| {n“ Bt 9 s IncI ude hydrogen peroxide, t- butyI

hydroperg ;g:g A ﬁ‘c aci d, perbenzoic acid, mchl or oper benzoi ¢ aci d,
alrd &r

per pht ha'whfan &eht p 168! RN GR bdventa Gied areCvdbhdll @RET OXi de,

tri met hy IvaEoRProdbsirérd Acotas RIeR 16 11 IHHRREECGES proliEérc-3 B0IMAE E1-asts.

hydr oper aKr rdiéi€to tdramyismians ul f onyl - 3- phenyl oxazi ri di ne and-

M Clgé Or OREISAGEIES o p-RbMsulPiiCidRS medhras. hydr ogen per oxi de,

m chl or o3ainb esstoion aqueduscsadiurh ichiorelb syiltiand ne- N- oxi de. Sal ts of the oxi di zi ng
agent s aEteegtsrsiabiethyi ether.t he free 30 oxi di zing agents. The reaction m xture
i s quenched and hydrolyzed in the same manner and the sanme way using the
same reagents as descri bed above for the 21-halo corticoids (II11). The
~difference between the process to thg progesterones (V) and

17- hydr oxyprogesterones (VI) fromthe a-halo silyl ether (Il) is, with
regard to the progesterones (V), at |least 4 equivalents of the reducing
agent are required and at |least 1 equivalent of a proton source nust be



. 35 Wth the process to the 17-‘hydroxyprogesterones (VlI) only 2 equivalents
of the Type A reducing agent are required and an aprotic quenching agent
may be used. For instance, gbhgﬁ g@gﬁﬁss to the 17- hydroxyprogesterones

- (Vl), 4 equivalents of the Typ R g agent can be used (preferably

not), if no proton source is. present and the quenching agent is an aprotic

quenclgpdeggent . It is inportant that -the a-halo silyl ether (11) have any "

-reducibte—functi onal groups present protected, if it 40 is desired that-
t hey Notwilutlt& tekCeitboralRAitIg ibBllePed thdl Gid SRMEd in GeQdAan, iuBiRg h6l BreBetimg Ascriftidh,onNes
d ) hptactite she pkp@ ilerilion isthinest lREMI.CTHE Golioay detailbdéxamplesdescribb abve dipespaes t he

ke al tervatbiue oghpoeids and/arpetbrmrngd edicus phavessss &t \nventiontdhd ae t6 ke tdneteled aret he
.art, imrelytillisatige 2nd ed limidtionsoof e @ecediog dialnsarb iiroang wag mbatpmver cThoseeskilied int he

r educithegarta:gle prompifyorecaghiee prpoubiae vaskticn$ from dhe2rodedires leady &9 toaeadtants lahd 3s to

pr oge seactiop genditiong)and tedhrigpesay dr oxypr ogest erones (V1) it 45 is inportant that

the reactions and uenches be conducted in an inert atnosphere, preferably

of "Ri PREBARRTION hﬁj a"%‘it!'dm@?’@?'!&'msv 3Gi2(1agena 3-matey! etbabunds of the

pr esent |nvent|on [-111 and VI) have an as mretrrc center at [err].

Because neth 7 pogedy °6 US Retertt n-critical

subst ggmw%‘;t ate gﬁﬁ)‘%’w"‘r@‘fd&t"ﬁ?ﬂ@ﬂ g(t'B‘d(? gd?eprateBt SR B bel ow
the pf’g B fte %‘f‘ ?cfng system which is denoted as a (bel ow) and
[err] 1) art. Wiile the
chem gg‘ﬁp g‘sﬁ?&“ﬁqﬂ? tﬁjlr ﬁh@ﬁﬁ%@ﬁ ?Ek""*‘%ﬁ?"&"]&‘kt}ﬁ% cl aims) show t he
nor mal- Q?B-EWHH% 172Ruiny Hoxypritffost-PEABILARS (155703 T tdibend *’(@5 €mi),0 biREHoA.S1 .6 M), TEant
to di geihperthoRivhtd Gk WG piriafe AfirochiRide @urea;t dnBMorMR a481(6.11 b2 reCobMBRbEand Wi t h
t heo Cleuany @61 Bnd stijred. IABGticAE tEMyloRRIRIringe! Istdai® AdtifonkiNsiFand) & adiéd folsolubiizeor Mul a

\(T ), évbhyating] Wayrame rehdtion ishopahplete\as dblewined by TLG (ethyf abraghaxabe; 10pthe mbiir@d | S
~meant disiiied anddr cktleced pressirel dadinghTEAC pad hsxariel Gitar Sitting rsolids rprdcipitate yitha oixtalr isn (| )
whi c hfiltesedlarid thesalitle -ate Mashed] THe\fitirate)is/ conbénkrated aanfold Kafteriaord Solids are titedtsl off} to | | |
~and Vbiye the\tifepomgéund.ne 17[ err] - hydroxy steroids are not generally utilized
as pharmaceuti cal agents and thus fewer of -themare known and descri bed

t han Pﬂépml%‘ﬂd)@a@t’éPéTﬁ@hnyXw@grmetaﬂafﬁ@stﬂs@f‘iﬂ"G iht er redi ates in the

product [ on of ar maceut i catl s EXAIVP 40 descri bes the lprepar ation of a 21
-chlo RAZION 1 gnd mpking; o RF fut Mrsion

to a Hggl E‘?ﬁ ﬁgg(g? 14‘ % ﬁ%é‘tﬂ e, Wgu'ﬁ;egghgﬁﬂd %4 6‘61?)2‘7EXA|\/PL ES
- 54%6 d & ’a1|’ %"g precursor for 17-epi hydrocortlsone Lo
~usefu t n vel of this inpurity
in hygr %’i’“ﬁ?’."?ﬁﬁ dgg'%déat'ﬁt @W&%g %NBQMH %%fga $‘§e efinitions and
expl anatdraarars ] (Gbéb hls daB& th § ARyaRRy-BiS Aoy iIdNG/BLEN Qidfon 8 -5 ﬁeﬂ(b 3364
dOGH MR, patkiah %) e i (Beem@hragme HBiule sHFEWENTI ONS
FOR F | iak] anH BYFTOCARIh - threresrs@mwa sedoRdl Biéb@b‘t? over the
. T epr.esduib ion e Vekcion IWVhehQthil QbHversion isompIet lad mehsudg bR ITLES, diddiaf dt6ticsderRIqD.bd08at i on
and chyiisraddaayThe Bdcdn Imitifel i lalssovedl s & infiniradl tatolind ofi Aheithiniol) Water endpienBdny
qg i Netdorigé.rhe tmbtard i @atantréted unBhre®duced piesdntecuntiiudsytailization bisthepedict @prearki ed by
a l«et campletr: The $hetytiefiltofed] dnd dhednisipls yashedwith sesdralpotieer(l pi) of methandimatep(18). " Z or
[ err] Thescrysiitiopre titprated witty mthilracelgfe racidiferbwith acatid adisl, diteseghandi driec prder eadeced t her

- nonovepEhe ab#s Hoveraightfe give tha titly compeusd.are 257. 525885 UNMB (BRI 1001t Ad. 4%r nul a
by on#8&8. BhP2edi?dal bonds. For exanple, a group Z woul d represent a

bi val ent ble it attached to the formul a ou s Rand [err
oot aPREpARLioR war?mreg n"t‘°"?/§ri’7°‘a‘f97y8'°§yﬁb‘§?sitaf 441@ . %%'ftari ik Bo The form a
err n, che rnmul as, .a r suc t hose
Eibovla \a' g{sqt'ﬁng dd ?’F ste fﬂl 'e'E) %ﬁ‘t'he at om
sther cy ni rne | anol (
' S le i 3&1&%@ a ,ﬁ.nay i
par n d‘ea?h%s d £ s&%bs
enc 0 frd Qm‘Qﬁ’-rse la@e% ? seJo p&@&? %gév' tﬁevgouYs@rdf %aéll
bonde nt&s.anhs cb shgﬁcar Ycolt 6 @!38 Inifis ddiddOant R didd th %o&@t rﬁacl osed

i N pajeaurbiiRASiEls arbltdfactoll By LitGurh Altralah,va8kea \With nta%.tbu&ﬁérrd/ﬁrz& foanslesl drieat he

Pr ecestisng uhdi hauritdd B hrso five tieCtitlo BopolliY, @) [167- W2t FNMIR (CTRR blej &1 @, 8y'St em of
cardoanddesm nunbering, such as steroids, these carbon atons are designated
as [err] where "i" is 25 the integer correspondl ng to the carbon atom
nunber. For exanple [err] represents the 6 position or carbon atomin the
steroid nucl eus as tradrtronally designated by those skilled In the art of
steroid chem stry.
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‘Likewise the term[err] represents a variable substituent (either
nonoval ent or bivalent) at the [err] position. Chem cal formulas or
portions thereof drawn in ali : eaiog'é)r“ represent atons in a linear
chain. The synbol |[err]in general represents a bond between two atons in
the chain. Thus [err] 30 represents a 2-substituted -1-nethoxypropane
CorrpoumIsPAhnTlaml1wb9£nofea-ﬂ|hvr@ﬁa-hw}6ky&wmaﬁl4 o(19)-disn-d-GHfesent s a doubl e bond,

,[err] and the synbol "[err]" represents a triple bond, e.g.

HC- o CH( &6 n78-dyericrg-fiuciaah Drgihydekyriir6st3, K9(1 Diiiehs S-MoMA otfiar @PREWATWS abe.¢ Wo
\;’@ys m@)Oglactal acdBE =Gl - (1.00Mrt)hwéthee (0.00 miyy thire pATGA prioadtydra®e d23.9 g isngalied: iThy .
Chemi cuiktufedis rstiesisatod0-25y dbn €7 (nin they) pawwerp idtonal snixdure b k@ueodsapotdssian IphodpBate an be
1 epr es/eenokagici (A0 mi)| andemethyleng Thipriden(P® ml). Theughasesh@e cegaptadnand the aqueous layer
4- chl oyasbep.witmaghviepe p@l@fﬁe (Z o Bre qombinesseraanisdlayers dre weshed fviths aterr(1 0 i) lane:
Clerr )dﬂetﬂ‘ a"h gdrpus eppium sulphate. Thietmixtyre s cencaRteated juader reduned pregsuteito amoikBielren wi t h
an ast® 1'8& t%""b?i'?i’dé??tafed“’@&e (B0GPgves thedtitip corprpuRdn MM 223 oldeatNMh of a
ri néf ‘E 'K'é(ﬁP%‘P)o hed é)-/(?f“i'ﬁ‘ Aol ecul ar fragment, 4-(ethyl)-1-piperazinyl can

compod e ARATEN A zerenb g bﬁ?mv?%?em%e%%ﬁi r ?St the L?’;ni”ﬁo of the

U

r|n for & ch carbon.ato he.ri gi clrc
néo%m;‘ Fsh}r 9&?& rB %Pc?%— cgflbm 3 tia OB xéo 19 ?‘f J h%d o a
qag,). dp on.ar’ae i mrsi,a @gﬁre%%n s arm.
SUbSt |Jcide(ﬁé°,5 1B ?e ddde® 'aﬁ B rkurd id ol rorOS8 At MG rﬂtB e to

t he rcAgriddNshd"@lineC 1) SqueblRt MRE R SkbAdd RfH AbMjibr! chlo @rorgaﬁlg'% 'a"é on of

the t wastdbwith baNRe)t diled ERbrakddivm bate Nahdr éonébnfdisl @26 erpikdifile predRi Whick iisced.
i doe r&risl’ﬂhﬁed&!tﬁbﬂ%ptopﬁiﬁt to @lve the ItmeScoﬁﬁyunh,l NMR ([TOLO9) 5H07818) dafi 5698 i Ng

(equatorial) rather than 45 above or bel ow the plane (axial), one

subst i RREEARATIGN al1mwnabwea-uhmmxv-leerrethylemahmosmhm-s-oﬁb«)i cting such

‘conpounds, a substituent (Xi) which i.s "bel ow' another substituent (X2)

will be Foliewing the ganergLpronsiiye of RBEPHBA"&@%M"C{ mykingaar-crifioal atriations byt daiting with

i defft i ' f-Byprxy-Ganelvigndiost-4-aneshddlione (@ohe &dp Fampeungt is pblaiveds tm.p.(2454885 ¢ AMFon

at om (FOGOMSO-pa)d 151 214ch 45,50, 576‘Pd635 ". The correspondi ng substituent

?2? 0 %%ﬁr‘&ﬁ"@@? Bl PR esea)%v?gr%rdﬁ%kf%ﬁﬁ ?lsnte)ee? tg achrem o the
ar bogy,ak RV en i val waldle es may
%a‘%ﬁtﬂ 3&@%@ ey sgd&rr}é’nt ?7'-?5 g ﬁ; o a?ﬁ‘%"sfﬁ anam t%wgw abl e.

For a vari abl e err] At tac 'a Carbon ato °Cf(°mpﬂ[" 's])
mght be b| val ent and be defined as oxo or keto (thus form ng a-carbonyl

~ group FREFARATION 1637 510YancSORH: {)cﬁ&x?énﬁro@t&%@ﬁ%%n%@@rymeq@kl gari abl e substituents -

-[ergs] When a bivalent varia [err] I's defined to consist of two 55
nonoval efvliowryl thé Goridrab placdduie Lut EXAMPLENSD SHANMakindR-chticd Yakalordeiut Bigrting With
* .. bi val endrostees,9(tilpHien-1 Bonaf3-etHydnd keitan0), &Hertille fdipbyrians Qdidvari ant thereof. In
such a case both [err] are attached to the carbon atomto yield [err] For
5, exanp [EXAMRKEeh 178k éyahs-17adhidroxyansirastaisiog 1)-dienr3-one 3 7-(bblorometlyljdinethy sitil stheofil) t WO
nordval ent vari abl e substituents, two nonoval ent variabl e substituents
ar e[ er r |17 4&yano-1Ziphygroxgmdragiad, ?41”["@?‘131091! ¢, Upi Retent #§00.481 pempplet2e 75.03 kkisi se,
for tﬁ@‘°6r'rﬂar‘e‘h¥'°'\?§P'P'adsl<b5°["é)r nosphoricallyy 75 MLof the smethglens chioige ifgistiod preend
? epele t°r'|“n @%?tqf MWV'PGQ"WMH?'%(%%M ate a
and [ 'P °<°r m'g' Blig Vg&l‘%ﬁ B, eidrigthylagine, - hon
carBods rr%fds.t. iy °r;r§r;r IR B'E;grr S"zgsgrad"'% 8 sooar bon
at om W&ﬁ ]!n r a t rr\)'ﬁ;ﬁuur n a d X re%c 'orhEEd but
he a e I'E ° v'aa a"" ﬂ Fﬁ‘ P?US% °e ma
t E 5r{o ph |'c0(94% Al Pé me e revuous y
de am&o 2 Wiy Ry g1 4L wa ggtﬁgﬂ g A at e
WD'%@V%@%E al@thb AYbrS sSphRaddl TS e%ug?a\ﬁe;a 54 WRfm tﬂyl
f or m eeldrganic PRdsed Aol BMbiRed. TRy o@mafb is 'bﬂck@v@éﬁeé QR TWAtS BRY r'h hcﬂﬁous
ar bi t backivasl i€linf tuinBackWashed & 6rast With!  Akiurd STo-dcBRAGLES ImNeirie i s&inla[la i be
def i nedintiirad bvéth tiRd priavibus drgeinin Iybys. ahed AR ishfRRGNRAIIGRS: leBickd pREsute’VhiR 10
~ bi val eddlinggsosatanes Distiiation i©stopped &hen tn@pdr teenpoaiurais abdutdBr £1he siifs &ldobléBanan
. epoxi fitered\Trwrsofidsrare drind endeafressure G aliohies0 * tto gifethertiue dompeund,anp.l 188-14€nt NKMR, such
- as. t héCO§blP 1-0x1.8-39 an & 8t he .ori entation of the entitiy is such that [err]
_in the above fornula is bonded to X and C2 is bonded to Y. Thus, by
convention the designation "... [err] are taken together to form
-CH2-CH2-O-CO- ..." means a lactone in which the carbonyl is bonded to C2.

However, when designated [err] areﬁaken toget her to form-CH2-CH2-O COt he
~ conventi on



) ' 15 neans a lactone in which the carbonyl is bonded to [err]. The carbon
atom content of vari abl e substituents is indicated in one of two ways. The

- first nethod uses a prefix to[%gkg @nﬁg nane of the variable such as [err]
~ where both "1" and "4" are in ? pﬁesentl ng the m ni unum nunber of

. _carbon atoms in the variable. The prefix is separated fromthe variable by

"a SPagaMHTEL ﬁa&épaabﬁm-mrowan@rwad i 18R 85R Ak b B g . ar bon o

at ons, (I ncl ud |ng 20 i'soneric forns thereof unless an eXpr ess i ndi cati on

to the EEIRNIRGtHo |gBneddl ViStEDedurd it NISMMPLE N Sand | M&KInG Runfiickl Varialibny &t veing Prefi x
i 0dj CrbRsmdiyRInRMHylchiBrosianeD BB tifel dMp6uUAd iseblained. t he vari abl e bei ng defi ned.
Thys C2- C4 al koxycar bonyl describes a group [err] -0-CO where n is zero,

one OEXAMPLBY 3t h@g-Sganos3(l 7avdihyueastydntiests3,5,0(01)-tishe MB-erdihyic nétheo f m(chlyromamh)- portion
- of t hdimetbyisilpiettieof) i s i ndi cated separately by enclosing the "G -Gg"
-desi gnation in parentheses and placing it immediately (no intervening
space) hudthylamine{€0.§209)ti$ added fropwies OVGr & @ériodiof b aninulesitm g sukpbrision @f 178cyaner s
optd o'hb?r* d&‘m’f@e’mﬁﬁ‘e‘ﬁ %(‘r‘;]t"a'lekoiégﬂ@ﬂwboﬁ pr h4RREPABAEANe heatft a@® [drr]- ¢4
aI ko WiS’é‘éa(‘b tghénd @ethyleneohiaride §6f ) @b 11 yader airpgen mANKIRINGORe ent  of
ur &; Bhlere py \X;é, élsul(gbthqnfa@} 8 Ql %\ |seaqs(ar 11 min with
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the e8Gafed tuh&r MG&aeprésm ROAE! B Abthyishet chlideD AS Fnbtﬁylér{%rchféhﬁbsl& »Jn\aem will.
. De20A Hpladd ESUIm) 1} J084t6 Mah@HQ)reatbriabl) ciistaht voRime.CoHRRRhebiR td fieh &8N Edout 500

“Nare/ dies ingglininasbéen added. Arfer bilthe Gipng T adbdL{he Wibltdre BIwafneaas 36 Ofot 10 inldo

chem rembvedha ramtiningmethylenaLchiaridafl THelvaikturp d dobled! britir heRILIErSIS intin 06 residting bdlid is

DEFI Mittdreddfid Adasheti ovith cheptianer (8sx 0@ miX) dde ate20s25Cetat Gogstant] aveight_ G giesf the Jitlé O

t hi nkeomaguagd. Bierfitrateoig cashntrated 3o a musinPol] regiles wsingdhehli (36" ) ane sasiuced présguid d

c heso myeroightaPeymixys iscitituated wille hdptanerend!. filferech aeQOI'q&S meettwmpﬁmﬁ xZ0 mide 25[ er r |
Wi t h - obisiy aglifionat3itie panmpounsh mipt H§-15# 1 INMMPB?'#)&C’@@ 2 20138 FRErbHDP- (40/ 40/ 20)
usi ng radient to_acetonitrile/ nethanol (70/30). LDA refers to lithium
di i so'ﬁf'WE’;‘rFéﬁn‘ 8'°’°[1?‘E)Pydf9é¥%?g"ﬂ('8@?))"'%?5‘?‘“’?’? am t h| um [err] and [err] are

o oms i &?ﬁ yieigbed il e 1 Y
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et Al bhaton A oot : acid (E‘G% frs ﬁeﬁe%l}cﬁl‘ t?gBLtSJs e e e o

ph%nydun&oe&trabout 86 ol M3 Nbr HBit'3H R 1So-6L8ME (70 ?ls raaadd%serfymm&élﬁmd gped are
VOl Unid NdehtiohTer walér\(2as Vi VP dbdat DRSS, ORE reabtdh alidurs &F iMbrBd,Ivlished with water
17a- hydivexty- iSockané Bid theddrid@ Bvefnight &-aBoul @5 Oio @6 thd Gitedsoaipadna, THF refers to

tetrahydrofuran 55 p- TSA refers to p-toiuenesul fonic acid nonohydrate.

| rEXAMPLE591-cnlo:an7aanwmsmegsed9(tumdiahb-&20-dmes(ml ution. Ether refers to
| @ hyl ether. 15 EP 0 268 400 B1 EXAMPLES Wthout further el aboration,
[ t i s b#&lArGyaeait T thgdroxyangirostzi 49 1d bidign-3-ona e 7(¢hlorampthy )dimethydsilyl Hathep (Ib FXAMRLE
descri, §0-#54h 9) and slen THR(3% b apgrceeledhio -394y Birerptimetpydsiianed2.T il liscasided-followed by ahe
f 0I | diifosen k- 5PA Bep4eamolanpistatrabdiofransemplen in & mpiueg efrito-ostangsy 822 afljingiged

d:lﬁPd@e é!’ﬁ'élfttﬁ‘?" fntaiing, thalampesatirg 5 3BT -Jhe saagtion gyixtyrg,(s thepFeglgd tp r§7aﬁﬂf’ are to
b e C(ﬁtl'gfdr onal hour. LDA (1.8 ml) is then added permitting the temperature to rise to -26°.

reaction mnxture IS then added to concentrated hydrochlonc acid (30 ml) and ethylene glycol (4.2 ml)
THF/iso-octanes (1/1, 20ml) is washed into the mixture and the temperature Is permitted to rise to 8°. When
the reaction is complets, as monitored by HPLC, iso-octanes (70 mi) is added dropwise over about 10 mi
followed by addition of water (225 mi). The reaction mixture is filtered, washed with water/iso-octanes dried -

50 under reduced pressure with heat to gwe the title compound NMR (CDCI;-CD;0D) 0.5, 1.2, 4.4, 5.4 and
565.

EXAMPLE 6 21-Bromo-1 7a-hydroxypregné-4,9(1 i)—diene-3,20-dione ()
65 ' Following the general procedures of E'XAMPL'ES?'# and 5, and 'makmg non-critical variations but starting

with 178-cyano-17«-hydroxyandrosta-4, 9(11)-d|en-3 one 17-(bromomethyl)dimethylsilyl ether (I, EXAMPLE
2), the title compound |s obtained.
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merely illustrative, and not linmtations of the preceding disclosure in any

way what soever. Those skilled in the art will pronptly recognize

appropriate variations from tEi?oE&@ﬁ W] es both as to reactants and as to
reaction conditions and techniques: PREPARATI ON 1
17[ err]di hydroxyandrosta-3,5,9(11)-triene 3-nethyl ether (1) Follow ng the

g€ ne ERAMPUEOC £7#L0y@nodff7a-biirdRfdnGidbia4 .4 96 B)-tiehSB-onbt 2 (GRlbRmEthyl) disrittyisiBettien 1)

" non-critical variations but starting with o
A7ferr |FoNoaving -the/ genbrichransiee dir DXAMRLES 9 @ddl 3 aehi -emerna-mmerm(:éUSaer Ibirt gharing8, 748,

anwitipl 78-cganotiiie hitdraxy apdrogiarp, 6,601 t)-tiiep-3ainb, ahentitiel cordgmudREBYEYSE] GIN. £70.5-172°;

17 [BMH](CwarﬂérBii ¥4, $.8:60} 6.2 7714 - t ri hydr oxyandr ost a- 3, 5-di ene 3-et hyl .

et her (I% ,[err]-Cyano-11,[err], 17a-di hydr oxyandr ost - en-3-one (1.5793 ‘g.)
t ol uEKAMALE 87171Oyanogi7irhiysspxyqndrog-4rfiny3-one i T-rampmetoyidiredwiell ethqr@l 44 eq) ,

pyri di ne hydrochl ori de and formc¢ acid (0.11 eq are conbi ned and

T el o e LR

A - ros| O d ¥ -] t

A s e s e St Sy e e by Y Y oeec on

SLFT AR S i L e i '?%33*?«03‘3 inghlde” the
ra?e is concentrated to an oil (after nore solids are flltered off) to

9' Ve t RBnolving 1R JoRERPMEaurd’sr EXAMBLERAT bitd\s Shalrfakln nBJ-cha?QQIa%L 8Ut' starting
17a- @i Y7 gyl €7k I yaridide 8/ dndshe O dtnylon Nketdr QUICPAthel 4506,463 VERGnpeNS), a6 2
pr oC esipoendas obiifelAA ikéMset. and naki ng non-critical variations but starting

~with 11 [err]-hydroxy-6a-net hyl andr ost - 4-ene-3, 17-dione (0), the title
\_ CROPBEXAMPLES 10bt1A5-Geaho-3rothoxy- ﬁ'&ﬁycﬂe@anams@ems]ﬁ)-tB&eNI\fR-((h@raﬂ)eth&l)dﬂneuiyrsﬂyl 1.5,

4.5 ethet (5. 7 [err]. PREPARATION 4 17,[err]-Cyano-11

[err],-17a-di hydroxy 6a- net hyl androsta- 1,4-dien-3-one (I) dacial acetic
aci d Follpwing tHe)general progedyres gf BXAMPLES 1 and 3 and making non-critical variations but starting

[er r Vi FAcRynesP-adfony - pryprdiosianSgi(H)-trione. dieetle Tompaupd ihebtgipd, pp6 111-35 ny) ,
pé"ta fum cyani de (97.47 ng) in methanol (0.396 m) and wa ter (0.264 m)

TLc RRfe et t fﬁq’f’@%raa@%*a%"yg e geneiivet Bt i Sﬁﬂftsef of the’

reacti eg'lo n&ﬁ g'cy ralE%% g% :?;n gr B"%S‘r?“ﬁr a(tiva tIO ut aCI al

agPt i ﬁg’_fé? 7a-§51?n ﬁr Lt3-6 %nét ‘%% g |) “the tle(?_ dinica in a

M Ni fPeline ehe e. mxture is

concentr at ed under reduced pressure unt|I crystal l'ization of the product

appeexAmpie RoiTRloghR-3 ﬁ&le.nfdruparrumaaa%deteeéﬁdm 1egikbr t1hecnﬁro)r§t\alaamar@§twd with

sevegwrdr qportions (1 m) nmet hanol / wat'er 7 e crystals are ,

“tedturated with ethyl acetate acidified vmth acetlc acid, filtered and

- dri ed 6oldeing tedsoes procedss I6FEEXAMPLES ¢ rand 3cmemam@‘-tontcﬁﬂagvanarohhmttstatth@

c onpeithnty -cyanp-17ebydroky-2-b BirGd @drobta-3 Siviend Divs®yi ehar,) the litilDcondpolind i& .olitained, 3 4. 8

5.8, m@ m7-180°2 and 7.3 [err]. 45 PREPARATION 5

wLl7[err -C\éano- err]-fluoro-3, 17a-di hydroxyandrosta-3,5,9(11 )-triene

™~ 35 PHMPLE (1R &7 -Cranodt Aefibydroxvaseipeis-35igng dmethyirther {1 Gbmagagthylisimethyisily

6a- T AR5 MB- 3- hydroxyandrosta 3,5, 9(11) trien-17- one 3- rret hyl ether (0, 1.647

) pot ssr um cyanr de g rrred n THF é 2, and rret hanol (4.1
% wuﬂg al &ro Qﬁg Eﬁ% { ?" Rcah nsf é

dro °r°T"a" ?i'“e%g'pound'sosbeeagcrysétg °(’i'8m$l§‘ % tIe c 0urf 1ar" dre]d and

I n| t badMPY E ﬂzt'sbﬂ%gn&){}%&ﬁ&c&&% (,gy TLC whr ch is gradually repl aced by a

second pro uct over e course o the reaction. Wen this conversion is

conpl ekgiowily M6 bﬁtsraﬂﬁ@&ehﬁ’e oFSiAtPLES 3%&&%@%9&6%&-&@&1 LGt mt'é{aﬁnd s cool ed

t 6 2m2Ahd Gihbib -silyh "eehef ?w ERAVIPLESYS infdush 35, Gné BlrleSisoh@ith BYLhRS BT F-brbrhd at i on,
was hedicodst () srebhrandal /water (1/1, 2 x 10 m), and dried at 50[err] under

vacuum for 6 hrs to give the title conpound, mp. 167-172[err]; NWR (err)

0. 9, EXAMPLE 35 675-Cyafio-t¥a- hydmd -185-mefhtandfosta B, 9)11)-H6h-Oord@B 400 Bl PREPARATI ON 6
17,[err]-Cyano-6[err]-fluoro-1 7a-hydroxyandrosta-4,9( 1 )-dien-3-one(l) To
1%, [ er t4s-MattatpodrGstd-1 480 1)-UBnd-3.47-doreydIS Petean 8019958, - 12,059) Shd. pdipssium eyasidS- net hy|
et hel7-9QORREm/ARRPdaN irbmethahal. (84 miy)The tsuling slurmn isdhen dreater with(glacigacetic)acid & ger

(0. o) pd) allowadicln sy 'Wsmghﬂymdﬂaﬂ%k 20-2%° (fey) 72i hs. B&decstonagimethlene chiosideure i s

‘U

" st i ry/88Y The reagfiop gixiyre I theg cogied trﬁh"n anf8yprpgd M gipgial goatc Asik (4.2 ). dhe sefdeous

pot assi um phosphat e
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nmonobasic (20 m) and nethyl ene chl'oride (20 m). The phases are separated
- and the aqueous | ayer washed with nmethylene chloride (5 m). The conbined
organi c | ayers are washed wt%wgg@ég m ) and dried on anhydrous sodi um
sul phate. The m xture is conc der reduced pressure to an oil.
Col um chromat ography eluting with ethyl acetate/hexane (30/70) gives the

titl QreGRINRONERRd bitillration XAtutatdfa with M¥Rarddiwat& (i1, P 0 mi} ants dridd By Abdlinge0*)l er 'l -

PREP MRS tetlided prbdsureQu@ min lo/dbliin the fusBomaimd, tn. ﬂ%hﬂwenmlr(g@rcg §1.8n1320ne ( ) R

Tri mesb\elosjd.3plaayanssle (4.7 m ) and 18-crown-6/ potassi um cyani de corrpl ex
.((_))211 g) are added to a is solution of

3Thy EXAMBLEL 6- tBet hBOyowride-tsiray-36Emeathyandrbdta-0Me(1 B-tiopidlond  etifEhlopBthylS Pat ent
4, 41 @iv@ihyisivketoar (Bl e 8, 10g) i'n nmethylene chloride (50 ml). The mixture is
stirred for 1 hr. Methanol (50 m) and hydrofluoric acid (48% 10 ml) are
added ditipvirgdhegeperal rrocedure off EXAMPLES)# and § ang mekingnopranitical tvarishend bistestaringn

et hyith hf-eyanos «-Rdroagrd6asmethylandrostard. 486 {)atRne3-ang e FXAMPLE 15} Hhe tilajcofpeynd ,
‘mef hifioBaiaed AMEY (PBEE) 0A00- 831 27-d:3Br 2t 355 PR RR4 A W%t h saline, dried over -

7 ocr RS O PR RERPsBl BT are o B ina R (orr) 5. 20,

5. S%QErj a (}t]‘ﬁgdo )rl ¥ d{éﬂ t3814 11) _ensoe 17- chlorégneth ?g'gzl:th Isul _ether (I)
9&&6&%&1 niktGrE 6f 1 iunpﬁe%ﬁ Wnoﬁ‘sn de'? é@)glﬁ&é&% JeSlﬂmE%&é ist i cal

var I 8rle@B6-30Utor 8tnff, tieh GreXibd thre of trimethylchlorosilane (45 mg) in THF (1.0 ml). The
[ er 1 fesdithg mixiireGs remehyalta:mir@.sao {hme%n Jrodidd c{mpa%u(t&}a of DBA biskdvanyarfipapnd is
obt atoMetbx infTa PixtunAd s32btanes VG2 M, 95| ADWMRGebuling Mixtule i stirledat -26° fr 56, at5- O,
i D, whictdtirfe 3l piethé Jstafiti-ivafsAdl InaiNbSen consumed accoding to TLC (ethyl acetate/cyclohexans,
[ er r]SOI‘(Oya'lheHe’hi‘t[oe maifturl yscladded) racotysthgierd, (i Lyntahiaqdecns aydrdfipordQicid (48%;01 | owi ng
t he 48mix Bhe pixtowedsl slirmed gidePREMH RATRONFOY 23 ol thew kiouwngl into wate(1 00 inl),aeixtracdi at | ons
but wihamethyiene ghiprifed8 pr\28rmalk b chmbined e@radls $(eldried over aehydrous7magnesi@n sulfatay | et her
(0, & pagenirateddo givgthe Gits) compeyad;t NNIR (COSEh 8. md1. 1 2. AA2ed-§9 8155, PREBARANHON 10
17 [ &f%%- Oyano- 1 7a- hydroxyandrosta-5, 9( 11)-diene 3-ethylene ketal (1) 35

Fol | d f EXAMPLE 59 d ki t |
vari g%“"@ﬂf Bﬁi"’g@%‘ﬁ?@m Q%C'f?ﬂ#éa%ﬁbgfaﬂat@mifo A A aeea ot byl ene Ket al
| (0) tg % obt ai
,_ si% ’ ﬁjd st "éf"ﬂ SR o
i . mixtu |s stlrre at 55° hr
7 [ @me 5:9& afo éé : g'y? é XJE ﬂg
4 h%rbimomeh se.neo ).

RS Pea on réoein 0
.At rmmhﬁéde hidb: (3 &5151hi). q-‘neb %8 lokdcB AR @rlali Qldr @fn :%u&'hﬁ deé.mﬁquna{efanand the

 PBOCEMLEnRatbctolghe &R 1118 .compRndINMIRUEE, G15) 6.7% 008, A Egh 1t 9.88, 4lo? 584, 5.88, Blogt ure of

"4~ di anatAzglsam nopyri dine (0.6358 g) in nethyl ene chI oride (10 rﬂ) is added "~~~

.to the steroid mxture. This is followed by addition of triethylam ne 45
(44 EXAMRMEer9 37ﬂfCVann‘a7d1lyalomango$td‘-\135 Q(th-a-totﬂ & 74chbfoatsthj/l)dimethylsilyl ether

Chl offlbrret hyi di met hyl chl orosilane (38.8 m) is added froman addition funnel
m# ntai ning the tenperature < 0 . The mixture is stirred until the reaction
i s camplreixte 35"“?!'!!&954*’@&?"!! llyipraide i¥|ggded de, $74-qyanork7s-hygrexyangroptand 4.9¢ dtden- VI aa
canndf® ‘c7d°"&°’9ﬁ“5¥tyﬂ‘ld\§‘°3'ﬂ"s'é¥ ethes Y. L |7uﬁ‘9§7h@§'bH@{t'B"Fnﬁﬁm9a%‘T"69 ev248° i) and
-met P’ E""B‘Fm ﬁ“l‘jlé‘e? “’%ﬁi’”& °Héfﬂ15oé’éﬂ fee Jar 36 8¥ny Thaomirueg it grenghed 1 1 wit h

'" tt?ﬁg‘%l g" : Fg’alc'f diom te bubiac mpdyip gfyes e P ene
or| 8% und. N 2} 488 1¢ H

ped Iayers separated. The aqueous | ayer

1: z n%%get:ﬁ}&&; Q{?? Qg?/alng 2 %aCJMyglrok)gﬁdrés?’a éﬁ%ﬂ ) Me% a\%g?ré%{s%%e ni 3%69 Egﬁlﬁ S ag‘lrj 2 ouS '

backwash 1's 1n turn bac vvashed in order with a mxture of iso-octanes (75

Mo . TBRobHReRALIARE (J.73Y Rl ik SaadsyTh) mdcymothawu%oxp;ﬂaabstw%u%tc%rst&,e' gyers. The
M Xt (GhiGorhdtnyd@REMPASKPétRs (MIAMPLIEIUSEB1 R RS&Y TRIFVARb Inf) AFEd BO.26 8 OmRGE ane.
Di st follovad bybdtopwise @M bismiathlIBif NahaRO0.3 IndyTIeY EdAIf @0 MbisBRihdreitk®)ifd - The
S| uriytuleSof B06tkane| 386l The hibltire IslenclditbySddtiingl o @irRonfbin brit Bl&6r @MY SRAIr € at
aboudentafl. Extrattioh Grog ithecbutférenittirs. give B0 MEOtOMPount) NMR (301:14.4, denn] 2.9, Mg err)
0s0,and5@3. 1.2, 3.9 and 5.7 [err]. 17 EP 0 268 400 B1 EXAMPLE 2
- 17[err]-Cyano-1 7a-hydroxyandrosta-4,9(1 1)-dien-3-one
17- (brononet hyl) di met hyl silyl. ether (11). Follow ng the general procedure of
'EXAWPLE 1 and making non-critical variations but using
br ononet hyl di met hyl chl orosi | ane, the t|tIe conmpound is obtalned
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5 EXAVWPLE 3 17[err]-Cyano-3,17[err]-di hydroxyandrosta-3,5, 9(11)-triene
3-met hyl ether 17-(chloronethyl)- dinethylsilyl ether (11) Triethylam ne
(70. 82 g) is added dropw se OV:JEF’ ﬁ' of 5 mnutes to a suspension of
17,[err]-cyano- 10 3,17[err] h@%&% drosta-3,5,9(11)-triene 3-nethyl
et her (PREPARATION 1, 168.38 g), 4- dinmethylam nopyridine (3.1562 g)

and NMeEIFERS1 G- @Jah@@elﬁ&@-q Tcm\))drtﬁ&aném&t@ﬁ £~ hleWﬁQEhld?érﬁdﬂQg&rﬂetHWéuWe&ieﬂmﬁg t he

tenperature at about 1[err]. .-'Chloro rrethy dinethylsil'yl chloride (91.78 g) =

'S added rélioRiRyind eﬁﬁfﬁrproeédumcﬂ EWMhLEShﬁaﬁdemﬂrnﬁ(Mé Rorl-drifidal garibitidnsl Bt @tartihg
§ hy | R 174 yand- 3Ry diokd 1 74khy drosyatith-Fosdidhe I 3-8 etfidie (Y @ad tchioivethyldimethyichi S
POUTse diorosiferis, b @fidddRipeunt isf dbfained, NMR (DI 9.0.m0, dBlBAissgens.phosphat e/ sodi um
hydrOX|de to pH 7, 860 m) is containing ice (about 700 g). The mixture is
sti rreEb(AMFgElQQIB-CMorb-OTa-Wderebﬁa 14.9(1 itrtehe-8.2kdigriel (Memai ni ng at 7. 5. The
m xture is extracted wth nmethyl ene chloride (3 x 500 n1?. An |nterrred| ate
| ayer | sFéligwingthe geperaljpsocpdurq efr @@M%é?@e%makmm%onquahvar@ o0 O SHMRR (D wat er
t hem wi7gtevanet! Farhysrasyaseipeie-1 4801 1) Tiea-3:onei7-fealaromathrigimetiuisiyh piaer (EteE)ﬁAWHF &are
dri ed B tile caipgved is\ohteiged. mp: 205-30f1t er ed, and the filtrate concentrated to
about 800 m . This filtrate is warned under reduced pressure to renove the
met hy| B (':ﬁl23|PT°8%s"°'953§ Met hyl ene chloride is removed, 20 heptane (650 )

|s added x ;ﬁ?iefnﬁ’s Oﬂérg%éza QR0 FlcnidRhn )dn &y? or A ShiAMPRE f Or M.
af t & h éﬁ " e LA Ps
added &Ss%io °§ el qu ne? gm mr-rbﬂqs ﬁt"meﬁ%ﬁﬁ%l ni ng

ﬁc £@.&<IBLM &2 'nﬁ) ifr Reth&dI 6%1) hehdded BVer & Perldti Bf onblidnute.
resul t’rriagz@-%dua:s |re°p|Jcb Wl A 0catibth 4@ cVM)rIi altRBd B VR & 20-250 Qndrktired ditied  at
20- 25[ 6 FehctioR is&OMSditE B méRUgd by TICT. BhiditRdndl idthkndl ks @dduanPassoRle thd Belidé arldiwatk € | S

“‘concen@s ) @ChdbiéY. IhdVadiion i6 Bdncehtrated tochliew woRindOfilfe@awakkEd with araer un@icecitthteis essur e
25 oveddbat acidld) Thérsoliisiare dissoltetl iirt methylend chiotide dnd phramatograptied bn b icalurend The he
sol i d ¢otumnas blewd wiith bthyl @pdtate) ¢104¢-30%) iR Gretiipnet ahiodds. Fhenapprbeiiate tactions tajer pogled
CONPOusnel, conaepirateti4s -give Ihee titte] ompiiRd, which) is Goukistadt Bith 4 kgown Sample.3TLE, (agptgneiand 5. 3
[ er e . métkigdeRRhEride, 295) R B7%- 1 7a- hydroxypregna, 4,9(1 1 )-di ene-3, 20-di one
(1'11) 30 17[ err] - Cyano- 3, 17 err]-di hydroxyandrosta 3,5,9(11)-triene -
3- met hPYAMRLE 24 1@7hve@mpmgeﬁmﬂqw d| net hyI si l. yI et her ( | ) EXAIVPLE 3, 10.8

g) and dr THF ar
bi s- (tet Fg’ﬁ HP‘B El7r°‘aﬂ'f‘ cbbﬁ’ idsin :mehgis
o o B ol °°" ?°° "r"%
: ' ' |
i Xt ur ’ti'%%" o gmﬁv rb?% Jda éﬂg. r(n)ctoqm 52 ﬂdeﬁ hyl ene
--glycol éd is 9! min. ion mi bdtlofic Acki ﬁl)'usrd'd Gvbr S¥amtbs; - o
abo hait éﬁgﬂ 5n thb 5& ﬂéﬂt WhSn théOacldl quehdh if d6rRsletd RS reactidh nut es

f ol I'owgghurdYis 1i’JPi%véijﬂdntth@Elryq HBloRS bittd Athdhdl (AVRY is Man&@me%i&l&rﬁﬁbdu%h&

- react i Qimitiddfolvdimi t6 2bi2b 1. ecbreel the\R&dNE isdoipehbcdstnedsirbd BYVTUC lpatotosaimaitdense and
t he dr énmde 6@6)ihg ixtiaé isabrbshtrafbt [of larrtorl @vapbrd@ryt th eentové the seintsOesnield, IEXVPLE 5
21 - Chih@Edke lsiashiachitt iler @it Hlrdd it by loodee aeciS TRDsotld Brided Unbér)redtiged pressure

, e o 2 By Fmeosolid’ &-ttien Gluaiey Bredmisigledf $0-O¢tdndsy 20k pt-53-60 M éor 35 min. The hot slurry is
17- ( chiiteredrtie $vlids)ate washér withi otjibo-ectanes (3 (k|4 mi) andAkisY B give tf!ﬁolﬂetmmg?d whieh iglry THF
(35 ni gonsistent witoh lgwe sampBR NG (ﬂ?eto"%‘letbvlmerqhmfieh‘}’% iRl1 @25 HPIC fptep 'qn§'"‘8dﬂed
fol | owp3min.a nitrogen flush. :DA [1.94 nol ar bis(tetrahydrof uran corrpl ex)
in a mxture of iso-octanes, 32.2 m] is adde

i 8 2P 2R Srpe 8"‘2"'°"V§‘6'[°§‘r“r‘1“ Bopp /- PB'&'BF‘?‘BAH"’WW%'B&“ et o

cooled to -H7] er 45 st rr 0 | S

el } 889& ar% | -)

t he aﬁo gﬁéﬁf{ﬂ][ de%( in m %‘W |:% oole% é@ﬂ& On

thur llln |s Sgﬁ‘é ?rlie tin rQJ'fo is

et h¥¢l e bc did 'pﬁas\é@&h@ hdsght Qe
ﬂﬁsUé‘ ‘?s bﬁra&&f W]tﬂ Ii'rl% IB:% EHIo'?ﬁe P nth, el dr

react ' &Jsmlnﬁd ﬁéd%tm&%hdﬁ@é] l@tB osP Yt thﬂ:’go@enthssl%m@@da&!ﬂﬁor(ﬂ etﬁén | i Sdcﬁélded

~dropwi §6 VRl tl%tﬁ?éﬁﬁatlérpls Ebntihddl AyaRdardy mBel@F thb @Bvenf is\WeHhd¥Ed MaiREnoNt1) mi)he

react i walerfiovhi &8 alidedf Tho indkt@6l s 06160 005 ¢ hdWéred. The eiidCirewaBediitihedid @) under

r ed g eshupdue Sriethasol (3%agdeuas, dréld @i 466 unBe® rédubddepresirp (aITHY) foNbérelabtiau)s 16 glve 1. 2,

4.4, 5Sthdiitwrgdmpouad,[nep.r2bs-262XAdde); NM& (C0Cl) 0.3, 1.2, 1.4, 2.8, 4.4 and 5.6 &.

- Brono- 17a- hydr oxypr egna- 4, 9( 11) - di ene- 3, 20-dione (I111) 65 Follomﬁng

t he general procedures of EXAMPLES 4 and 5, and naking non-critical

variations but starting with

17[ err] -cyano- 17a- hydr oxyandr ost a- 4p,9(11) - dlen 3-one" ' :

-17- (bronnnethyl)dlnethyIS|IyI ether (I, EXAVWPLE 2), the title compound is

obt ai ned. 18 o : -



EP 0 268 400 B1 EXAMPLE 7 ’
17, [ err] - Cyano- 17a- hydroxyandrosta-1,4,9(11)-tri en- 3-one
17-(chl oromet hyl )di ent hyl sily fﬁ%ﬁ#ﬁ%é Fol | owi ng the general procedure of
EXAMPLES 1 and 3 and naki ng non- variations but starting with
17,[err]-cyano-17[err]-hydroxyandrosta-1 ,4,9(11)-trien-3-one, the title
COWD%NRQPLézefEQI@quFbeﬂﬁm Jelﬁre@nl%&{ gbddineqy NVR (err) 0.5, 1.3, 4.4, 5. 5
. 6.0, 6.2 and 7.1 [err]. )XA
_17[err]r7§}g9m115aratm@awﬁu&wsﬁséneemandadmdeuﬁhnwymmhw BdiMPeE 125, Si | yI o
€t hen.ofd b)is bespbriied MOTHFY® ng TR Silirry s @6oRsdILtd €450 fant Xy lsily ctidtide K024 iy is
NO#§- @ddetli Thalflaskais f@shbdWith dikdgers rar LDANG.5WM tnfchdliaegens,| 8 mil 8.8 equivalents) is added
' cyandropwise taythly slutsyavelr 0pdriod! sfemB-naaivgair(rigShePatnparsturd b0 3516 The teactiopisaheb) and
 br ompersitiey ftadwamptupytd €20- . After. omi Hoamag -20t° hibe mibture isoeiprbion®B *i and digtnafiemestic am p.
133- @B [centaifing ethwené glyed (B o)) al ieydroghigric agid §12 M, rfomil coplefl da r4p . THS(ANRIrEEisQ
17[ eplirfedfy 4 mowmravawymte%‘yafn d Tessixtgrodsthen distitied3uindar F@W@ﬁﬁﬁ@f‘%@{f%‘ 20°, until 5
170 ( &thehdiztige HWOVWF’(EW#?'I imi)yie thep gleply aP‘I’?' fL %’I\'Iiﬁ)ﬂ"ﬁ% at 20257 defctOnin,
pr oc@BﬁF%""’lﬁ'fm EX Abfiltecpds The-precipitata s wasked Wihster ¢ x Hirelhind\hexana 42 x Y- Bt -
---st ar SHI{':!% iVPI'thF ft. %ﬂ‘?’ feAucad presgyre igitssthe Hllesgompougd.amey 2A1-PR1) @9t ket al
(USs ﬁé’f rﬁ?e 3), the title conpound is obtained, mnp.

135 ] o 5
%Eﬁﬁﬂﬁé; 1,9 68 AT T e s I v i
(c ororret hyl)di methyl silyl ether (I1) Follow ng the general procedures

the eda&aﬁpr@e@&.rMMPn% Ghd ﬁbﬁd%a%%ﬁ-&ﬂiﬂ@&l s,arkw&ns Shedidriigd W th

- EXAlidwing
17[ewr] £Ho- b hly &bty hrdrosd-en<ataHa dh, Al s do ddbtdideaene, the title
chgpodnhﬁ?hz o-bgta;l ﬁng%*w% g{y ﬁ 25 118[g?r] t EXA%L E 11

17[ eexAmedznge l?‘[p@(Wa]wo—i]WﬁG*;fn&Wx@ﬁBroéta-&,ﬂ-dﬁn@ne-ethyl ether 17-{chioromethyl)-

17- ( airdetnyeityeéthdr Yili et hyl silyl ether (11) Follow ng the general procedure of
EXAMPLES 1 and 3 and making.non-critical .variations but starting 30 with
17, [ er N 8-Cyamd1 14, tatiioidroxypadnubtac- dn{rerﬁre}hybethe(B(Io‘?IEP(\BJSﬂw?Het:oolbdedIG1
E)@élm?b/ec e batheMsthylene chlorigeo@rrol) issaddést teliqwed by ra golutian of- 4rdiwptaylaniinopEidieP| E 12
17, [ &Beq m?HWB"QLW'm I T isciollgwechby3hesdrapwiseeadditioeot ﬁ'gl?m'eﬁt é,q'methy'

17- ( EMorenilenedt 3 'BPr?E’E"H sstired at 8¢ b reaptiop "QSU’FBI“T"B\’W riedhy tF’ a
proc ?‘&‘ﬁ'?'é oht0 %ﬁ'?EP in Vf?ﬁ?( el 'dﬂ(ﬁ? 'E'PSPT‘\) p i"'éf Svgter pefh-
st artih 37 ”'m h i ene

3R pfh mue EE? org P| ﬁie%} ;': gg % étae
EXA \ qg é,e t hyl
et her ? Fr?))’%)f hy SI ?'(3%9 % g‘ﬁ"e'r al
. proc I l i it
: ..st:,ar Eﬁé}mqﬂ-vliﬁoh ?7: e'lForE'i% %yanoy ?77a ﬂr)c/, §d£§%3ﬂﬁ§?jﬁ§$aﬁ3érh;\slﬁ M4’Q§j};ﬁye4ﬂ§él
-nmet hyl ‘et her and brononet hyl di nethyl ch- 45 lorosilane, the title
_ corrpourmlaciasadah& &id@D71 APs adddd tol 8 Hi@ird of; 95V RefRydndirofla-f,4-diends3,17didhe (€. 1, 3.5,
5.1 a40cb rbg)potadsiting cyahidé\MBEL.EmyYlin Aibthailidl (40 na))data k0.8 @iyandTHE (0C1aind)s Algdr B )
yFol | breiango-2éTe glgeialeacatic qoid0(@@OCW), enetilyloeXetidALié-B04ml) Bndawater @5 anfichreredded.gThe
nawn- layers are abpatatadiand therergatjc phase isrconqegiralid undler reduded peesied. Methylprsl chistidec (| | ) of
EXAMPI) fsdded, thep digiied off undprreduged I?!Sﬁ%’ﬁd? @f%lmﬁﬂtxlem@lozme @r’ﬁhﬂ‘dJ&*t I coi ds
( 111 50 287 al) s addebend thpm:_stu[[gj at 20-25° for 2 hours. The mixture is cooled to < -5°C, and
7[ efhiqre H’ﬁ“eih?!fh' ﬂ'P'EB( r'? 5"% f é?]ﬂ‘l"bé?‘ﬁ°% 9?“’9?"1‘1 h‘IsP'?a@nmS" one (1)

R By ouoks 5% aé‘v '?%Efﬁs eg o
rrethB.'J Py PaY PO t’f 2n aC|atP acetic
C e o ?mguadm 1’7’ griikeh % el f|a§k ot 20058
for l1Qr / ture |s
fn%’%%"@%dg’{?’%?%a?‘?W"S%E%’%*?ﬂﬁa"@@m ?hf"%f”ac’g.é a'?‘?%"é%%“??'vf”éﬁﬂ%”z St
so |ds 19 EP O 268 400 Bl are then collected by filtration, trlturatered
Wit h mMebiRGING iHeV\quhéthl drobbdure & EXAMPLEYE 1 ati§l arddl thaking hin-Eraiad: lvé}ﬂtwh@%t%i%g under
r eduged 1p§-6eheH 18,176 ihyadkydnarostit aidienbidRe L)t ke GRMPEMBdtRd M8 [dbtaidédl-BMM. 5 ; NWR
(‘err ot &Ds00).0821.2, 1.4, 2.8, 4.4, 6.0, 6.1, 6.3 and 7.3 5. '
55



_,I

hydroc&

5.58, 6.08, 6.30 and 7.25 [err]. 5 EXAWMPLE 16
17[err]-Cyano-17[err]-hydroxy-16[err]-methyl androsta-1, 4,9(11)trien-3-one

17-(chl ornet hyl)- dinethylsilyl_et herpéql i Fol |l owi ng the general procedure
of EXAMPLES 1 and 3 and naki ng FoR 268 I':variations but starti ng with

~17[err]-cyano-17[err]-hydroxy-16[err]-nethylandrosta-1,4,9(11)-trien-3-o0one

(() ' glEX%?@'ELfl? %7g%§£dot1'7§ W%Qaﬂgzhe;% gnbé,&b ”ﬁd(cm%@xa'&hwgt s. |‘73et5£1}- 30,

- Chl oro 1 7a-hydroxy-1 6[err]=nethyl pregna-1,4,9(11)-triene-3, 20-di one
(w Following the general procedure of EXAMPLES 1 and 3 and making non-critical variations but starting

e 1 It OyaaRQanbAl&hydroxiiana K ¥ didil3r idloneray, thy ki sdipéund islobhingd. 11) - t ri en- 3- one:
17-(chl oronet hyl )di net hyl silyl ether 15 (I11), EXAWPLE 16, 0.213 g) is
di ssol EXAMPLET: 1;!F17(ﬂa:>@nm17). -hydrbvg-66-@rdothly landigstar, (11 pdien- s-mectrquhedndmyl)dnaa[\mﬂyl] t hen
treatedtheih a mi xture of |ithium hexanethyl disilaxide (.71 nmles) in THF
(2.0 mM). The resulting mixture Is stirred at -30[err] for 5 mn, then
tredared \fotdwing the mrewabprmedvrp|oh§¥wﬂ’kﬂﬂ00mgnqkaaeor(-ﬁecqunaﬁws ‘PPP‘("!["QON'VH ).
The r ed{-¢verg! 7aihydreny Baimethylandrestact 84t 1)-digp-ener {)). fther titippcampqund; iepbtaineda NMB Wi t h
a mxt (Ot §- L%A‘E)ﬂ@(?@ﬁ‘%ﬂ‘?éra&f uran)- conmplex in a mixture of iso-octanes
(2 095 The resulting mxture is stirred at -20[e[ﬁdgfor go m n,
at 20 ?i‘lge ~YapT-94- HE-oe ! (1 Iygromfes ety andiet-4Re PR o HSURP ™ S di ng
to 'I’ECd'('?fhﬁ v Yt e/ cycl ohexane, 30/70). The reaction mixture is added to

a pol yet méllo% tPO OE’ILI%' qgc?}%liﬂ Ql‘ é}&l\ﬁ’g 55 ﬁé QL nldQ\roh Gt 123'& vg'la(l?g%%t slarlﬁr m )

The m
wat er ?’& ﬁfﬁy o extracte ene ch or| (fe (%e corrbl ned

L EXT LACERAMBIE dsi - @x&tnamﬂyai{y%gs ] intG3tHen32hé ﬁﬁ&n&&mzamﬁﬁsﬂyut o
gl ve t b@erdqnt | € conpound, NWVR (err) 0.8 i

1.11, 1.42, 4.42, 4

6.07, 6.27, and 25 7.25 [err]. EXAWPLE 18 17[err]21 D hydroxy-1

6[err] - mFbilv;an rieQgeherdl, plocadute df) EXAMPEESE 1 3nPd el @aldhg Hbn-critics tvariations 6Lt starting

21- Chl etrot7BRyanon] 8, hiruetinysngxyite: athylahdrost #ep-B pneeg) PRERARATIINLY) the tileeampBn@B- di one
(11}, oRigedPine. 238.3-239.1°5 NME) (CD18%/CBOD) O3 40U, Ade2. 81ttt ah95.089 (),

tri butyl met hyl anmoni um chlorjde (0.014 g), .acetic acid (0.010 and wat er
are di EXoM i3 et7EPyaned Te-hydey-Bompthylandrpstp- 1dﬁﬂ1)dﬁ@t%?€@ (2 7‘!1-‘“%[ othylhe

m xt ur é"'leg‘y‘§'lyl?"'i‘°ééi')at 55[err] for 17 hr at which time the conversion of

| starti ng er| al. Into roduc ete q(TLC-SI -
| 36/ i B PSR Ib 5 Tve o fr?éafgf’" S, et ity |
hyar o6 ,%;5 A 8;\3 Wiﬁ% §4 e Pt & Apgr q”io‘ié

The con‘bl ne ra ts are oV er%’gﬁ ydrous magnesi um sul fate and
I 38,
2 1J:o Snﬁﬁy:':?}?ﬁl?;il 68&‘1 159@@»& 1] @rdgo%ngHgtﬁle R Q‘i—rg&?&w% %47-&&10%%&1)

17[err]-Cyano-1 ydroxyandrosta 1,5,9(11)-trien-3-o0ne

17-(chl Orpamtnbwl@ jnbral pryde8irb Yot EXANME 380and miking WorPcréal harfatitins! BUt starting with
bi s(t r i7pedyhne-gpith y-bporyri Behytidxyeeacidihylandrdsta- 1, £8164-3-64650) Othél title compound is obtained,

‘{a- hy dm@xysaniés;aaurChCH) €4, 11, 9.2,114| 28)3.336.0182 abd 666l or onet hyl ) - di met hyl si |yl
- 6T hev (I, EXAMPLE 7, 2.987 g) .in dry THF (15 m) stirring at -50[err] over

a peri EUAW?LE4 réén ut1e&Cya1ihe1aﬂhidmmroxyssammmﬂrasm-ﬂ&[lmqneand7-wloromet!iyli or 36
m n. THeetylsitylatker (B quenched by addi ng to amoni um chl ori de buffer and
pentane. Extraction fromthe buffer m xture gl ves the title 45 corrpound
NVR (err) Ch[grome@ylglmet_hyl@lor%l@e (G098 ml)‘gs sddego ra 1[1mufa]to 18:xem 1 8, 7020
17[ &t r B!@Xi%ma* dzgr"afkydﬁ’dﬂ"(?@% - PR g‘i’i 'M ‘H%B m@ i RMA ey(Pgl'P | Bxy

1>}|rg |t . The mixturg is stirred for

e
gﬂher ? ﬂ;y lre sp s1c is added followed by methylene
17, or O IH ers e ara?olgtlzg§ Ia r| washed o with methylene chloride ( 2
[e } (a (g%m co centrate und
(Ch 9 L&o Ive ln ai]' % QIEHF
o3 e,use il resu? ssa Zgge nfﬂ £yl d%ﬁgsni o ﬁ?ﬁogw a in
( 4

blS( I bvdkn Wo JeXAe)tﬂlQ“cHrﬁp
a mxtybeegp nd?SAQQCt ane, 3. : e mxture i's quenched by ‘adding to

amoni um chl ori de buf f er (2 M and pentane. Extraction fromthe buffer

m Xtsgire give the title conpound, NWR (err)0.4, 0.9, 1.1, 2.9, 4.8, 5.3 55
and 5.4 [err]. 20 EP 0 268 400 Bl EXAWVPLE 21 17, [err]-Cyano- 3-et hoxy-1
7a- hydroxyandr ost a- 3, 5-di ene 17-(chl oronet hyl)di met hyl silyl ether (I1)

Fol | owi ng the general procedure of EXAMPLES 1 and 3 and maki ng non-critical

~variations but starting wth

17, [ err]-cyano- 3- hydroxy-17a- hydroxygndrosta 3, 5-di ene 3-ethyl et her (n
and chl or oet hyl di et hyl ch-

dinto



5 lorosilane, the title conpound i5 obtained, NWR (err) 0.4, 0.9, 1.0,
1.3, 2.9, 3.8 and 5.2 [err]. EXAMPLE 22
' 21- Chl or o- 17a- hydr oxypr egna- 1, Fj,g%#lwtene-s, 20-dione (I11) Follow ng the
general procedure of EXAMPLE I g non-critical variations but
- starting wth 10 17[err]-cyano-17a-hydroxyandrosta-1, 4,9(11)-trien-3-one
L7 ( CBARMLESS0Y1 3.8 B o7 by Rkt o1 BNRLRo 71 (cHioRShneliiyhdiRetmound i s
obt ai ggéh. m?) 2’90%L 206[ err]-. Eg(A 2% P(rogesterone (V) 15'%
17[err]- ano 3- et hoxy- 17a- hydroxyandr ost a- 3, 5, - di ene
-( chl ab ampEfuib-beiusrt try-hfdrdxydnd@btaan(1§)-dien-3R AP RRERARATIONE, 738 mg) idlagsol ved
a1 Yod Trhiithy{ehd chiioriath X2.0 rhh)iasd DMAR (ecmg)sS Tradhlgate icaoiadl t6 ofott TEANY0.049 thi) tolldwem
bi pheby thidrérnddtRiimattiyiebiprosilansT a3 Gu)ds ddded\Aster 9 mii, ITEA €&06atml) @GHKdadr Riter Be
f unnemini gquedus ewssiunt phodtHRe (Mrigtajic (SONK lieved by abthyleamnchilaide (S stadded and| ut i on
~ of suthp phases sappidted.6THRY| aqiRusiayer jinwasbed witohetiyBBe higride 45 adlchad thevembipedier i od of
one niayaR washathwith watgr 10 ml).ole jergaric jayes|indried oyprianhygreus sadiugpiuiphalp and ffteredeact i on
| s % thepghysitca gﬂ}a@rs)t%"%t' ydrophlefigpcid (15 ik dp then addech and: the mixtuze: vigaseysly s

npefhakender %Qs[ﬂ%’ﬂ’e "atﬂﬂi &4 he, H’&F“i“n‘é‘teﬁ HFF(B‘P" Y"@‘ %&ﬂ@d’mﬁ'ﬂ‘scﬂ' §’§‘B‘] e the
sol i dB*;u “VidP é:;FgEa @13""’ e”?' g S ‘%’gf?& :' “t‘!B %5 | ow
vol unEOSFT pRE M{ S F,,;r;,bvg g ki scidic.

b “ drie uo
coﬁsu?r{na o ﬁ‘g c'o | s I ut e &hg?%ﬂ ace% 'at ¢ e %’ %%gﬂs{'n rret hyI e(r)12 :
chlor E%PL-'E-hQOﬁpWan%doaltﬁ-hwr@&hb RHafhyBfeandrih-63-aried 19%6%&@&%5& il ve the

titl egpgmpound, whi I's consistent wth a known sanpl e (acetone/- 25
met hl ene chlori de, 5 95) R = 0.75. EXAMPLE 24 17a- hydroxyprogesterone (VI)
17 24 er.r |a- @ ron 1 2x- &dewhyaimn;mdweﬁdaadr&: Pofld-ome(, PREPARATION 71250 g) and

“T7- ( chiar 38 hyy in) wthypéns ychiidey(12.8 ii)éis cdoldd, to 3D B X#5YRkle Sringlurdsr @hiregondry THF
(5 ml 3tmosphere. TEAI(L40 oI andschiotvenathgidichetlyltidorasilane [(120 rolpare kdded ttdthel stero@dpfitktival eni de

- (21. 1andnipd yes@tirg vbdure iF ldffyedt faal hhasd iher powesbinatd at wixtuidSef epotabsiunt ibydsogen oi d

sol ut phosphate (BQIMeth mih) enghmetiyldne chiaride (20fmi)ls The miktareds,stirpd)vigdreusly iahd@ ¢ -Af fdn THF
(22 1 min. Thert ipyarq ern ithed)i seprratecoRndtthmpruequs . Igyer i extrdcted it methylanec filaridel Thpwi se.
The tge3nic axirapis F9 washed withwalerndried oyt sediem s¢idierand onsentreled tasthe grudesp (11 ) to
the qlEneAd wwﬁw »fgr @oremvm diica; gel dZW mesk FQ0.8) PILTRG P el |

a c | ex jo C i itle
?Hé[%artg?f e o e PR 0 To 2% at e @Emsﬁffdfﬁfﬁfﬁﬂuiﬁchhfs

e dry ice acetone bath,
rret ha&/ﬁnp("g%n?fe‘%%b gﬂﬁq’%% }J{JGET‘%@"’"%JIQ | orrl'L éﬁg&fﬂh’%e(“'?s permtted to warmto
20- 25[ eFfichethyiditi Gnibtfd (0.2 M) aRE LHA (443 ég £RAMEL 4 Ry FPa Mo@R 596b-dnds dre added to a
(-acet QB tNEyRRE1 Z3tHy Q’B*)F!ﬁ “metyldndandrb Q—eﬂb-’éﬁéﬂﬂcﬁl&orﬁ&ﬁ%@i%ﬁ@&iﬁ}det@? g rotory
- evaDOBAMPLE 404 110SgIRY BHIE 18 nf)0 ITheemidBre i€ Sto@ fbr 5T Bte7 P therd WlimEdReC20 S s hed
Wi th svelb@lo 7Nt iahd ktAed fdr 115 it MoleS TIROrehRBHIMIXtUACH Gided 13 B&ofifdnidH corterftate@d UNder
I educiadrophicia atid §4.8161) aad methdnbl. (8.0 In®) stidihg chpidly uhdle @ nRdogenlatriddphere & -7¥i* XARer € Of
| SO- Otst rainais redlBinh mivaire Swatifed th @0-285 and partitidrive beeersinsthylgne ichlofidel dne wewdr. t he
sol | dBherganippbase ¢ washdd withtwales ondodried 0es s¢dinmx sulfateriand concbntiiatedz Ohd congantrate t he
74 ds ewifipd bn dhromiidgraphy on eiticesded (280r#00hesh, t50ia) olntingswitsithy| aclate/cyclohexane
( acet @¥E)-nibe iepprentiate dlattions ere poalgdomiy canceairatpd 216, give-thp (itle eqrepetrdp NMR| (GBCl2) 10. 63
m n. %88 1.ExANPL40. D1p iﬂ’P@Pr‘] Q/ano 11, [ er r], 17a- di hydr oxyandr ost - 4- en- 3- one
17-(chl oronet héu) di nmet h | si I et her I) 17 err]-Cyano-11

[err]E’?("P'liD E| é?hﬁ? gthy, “8'?{993‘40‘?5‘8 QJ§°'P9a nt 4, 585, 590 Exanpl e 25,
i @% ded I n et Ipradg (20
i) a@qfa%% gvﬁh";gf e $€ar 1, Pmﬂ%"ﬂ Rl e
reaCtr{mQﬂre |§fllt% 't ﬁyov ﬂe ai“ Itrag(ﬁ Msﬁ rth )
e &K S

r el i Bk étﬁbrt(él‘ﬂn) lﬂUdr A6Fun bi %argj?u&@r(%)e

phasea%d.hra sEitale’ 38 cbieontla btd”r@\t araecoﬁ%uaa INMR (CB. €)o7 1 Qé(ﬂ@'&b%@@.ﬁ&es are
conbigwsd, and distilled atnospherically. After m)st of the solvent is

renoved, additional nethanol_ls added (10 nl) and the distillation is

cont i nued. Again, after nost of the solvent is renoved nethanol (10 m) and
wasser (10 m ) are added. The m xture is cooled to 20-25[err] and filtered.
The solids are washed wtih cold (O[err]) 55 aqueous nethanol (33% aqueous,
dreid at 45[err] under reduced pressure (27Hg) for several hours to give
the title conmpound, ﬁlp 258-262[err] (dec): NWMR (err) 0.3, 1.2,1.4, 2.8,
4.4 and 5.6 [err]. EP 0 268 400 B1 EXAMPLE 26 21-Chloro-11
[err],l?a-dihydroxypregn-4-ene-3,ng(ﬁ one (I11)
17[err]-Cyano-11[err], 17a- di hydr oxyandr ost - 4- en- 3- one

17-(chl oronmet hyl )di met hyl silyl ether (I, EXAMPLE 25,




1.032 g) is suspended in THF (6 m). The slurry is cooled to -45[err] and
trimethylsilyl chloride (0.24 M) is 5 added. The flask is flushed with
nitrogen and LDA (1.5 Min che rbeﬁ%grkgpag 3.8 equivalents) is added
dropwi se to the slurry over a perio mn mai ntai ni ng the tenperature
bel ow-35[err]. The reaction i.s then permtted to warmup to -20[err]After

one h@XAMRLE 41207[paryar}of11tah?a-awﬂtowaadrb§-4feﬂ-@loﬁéi11T-d?matr?ﬁ§nﬁ5>{y]etrﬁﬂf’7-(1:m&orﬂe‘iﬁ f red to. ..

a fl ashmetigmsinaeteriy) et hyl ene gl ycol (0.5 nm) and hydrochloric acid 2 M 6
‘m) cooled to -45[err]. The mixture-is stirred for 1 hr while vvarm ng to . .
@ 25[ er t7p-Cydivet 1 it Rel-dinyeironmandrbstad-eti-Soriel (I, 288 gyl rsuspestisa ampes ehieridet(1020,

unt g1 n8) ang imidazofe (868 o) is atidedi Aftec oddiimectbad, chlitd(etiordniethyl)dimétsyldiliren1.29 ewlisy
added .addede ABer30- (nin gt 8t.i-mpthanola (0.0Z0mip 5 eddefid,fand thé mixtwre i¢ namedombo| 20eR5t O

5[ er r |Chigratrinettylsilape (.55 s grided iapd aftet hrs waterA€ Imilds adidedh Tomorganic(dPase iGwashed and
hexane¥ith waigr (iml), drjgqcoverganhygious petassiumeagroonate; mckihe saientde puaporited under vacustuc e d
pressd? jve the 5’|°\F8’“P9‘|‘éd NMA EDE A BAd! 1 . 2821132‘2§3Edec) NVR (err) 0.095,

ert] %ﬁﬁ% )“]8? T e RT3 S 4 e Sanee - @pgometyl-

17-(ch ore i methyl silyl ether (I I) FoI | owi ng the general procedure

of EXAI\/P,LOEO@ f’iﬁ ! variati st arting.w th
17, Jsern{e}hym( st Egse(ﬁ?f;i. 33{1 ggEmpL%r k'wm °" ‘:ﬁ ‘;‘:‘ 'Eggl) t he:
tit] e1g iRMANEDCES) 02068 11CHg er T

[err], 17a- trrhydroxyandrosta 3 4- drene 3 ethyI et her 17 (chIoronethyI)

di et iexhmpley| & hen7gdyapo-izé-hlydbiyle-rhatRiiRardstal 4.6,6( 1)drien-3-one (17-(chioromethy)-

, 17a- dimethydityoastyayr ost a- 3, 5- di ene 3-ethyl ether (I, PREPARATION 2) 'I's
coozbed in a wet 25 ice/acetone bath. Methyl ene chl ori de (3 m) is added

f ol | owecFolinping tengeneralamncedures-ofl EXANRLYE 36 hddpkigi ndih-oritic4] Qariafione Gt startingwitthg:l ene
chl or methylemiragtard6/8(1 1Fpre-3,15-dicob (0 Weditis porbdeenddis oltainesiom ad thot1 52 NOMR (CDCls)

chl or 8ethy Rdl #@#h99. 5-8cdF8dsi | ane (1.3 eq). The mixture is stirred at
O[err]. The reaction mxture is then transferred by cannula into a sol ution
of 2 XM‘ Epét & LA o YWp sy dronyr6-mathviepandreat-4-an 3nne d-(¢hiaonsithyBdmethylsigol ed i n

an i c& 9\/6( er bath The two . phases are permtted to separate. The aqueous

| ayer i ene 30 chI oride. Al the organic
phaseg °w g(ra_ _r(‘}cer?;i 3 '§ gﬁ jatons BYiusiRg 408 ate,
conge ‘fng e"ﬁu Tt eﬁi hi"g e SgPePRL e 8% silica
—-gel - Putr ng vm t ace ex’ane he appropriate fractions.

'i;e[ggﬁ*tﬁﬂﬁ;gf@ﬁg;w 257 tr@;«t«ttergtrrs@rracznaﬁr@ B 2. on

e 17-(chl oronet hyl') di net hy si | ether (Il1) dacial acetic acid (0. 071
mM s i s aeeewlogoonipis Gaek Us Wﬁ&fya&iﬂubﬂmaltia-duhydroxyandrosta-a 9(11)-triene 3-methyl ether
[ er r ] d.cRREPARATION 5, #8.4 ) dhcEDRIAB (9 md) RNBstiyidne 3HEHdD mi),Pa AfS nbkitreCi¥ NI de

(137. 6oolwg Yo i1R° .EddranetilyldirdihiBhiorbsilane 033 mif (3.added dnd ,theaﬁlﬁlurIHErrdd(ht kdoror. After

3 hr s2%min2Chi@émethyldiresthyl-chivrastiang (G038 ch))({RPOTEAC0.035) mi) iatidegl &fve 1€ Minpéiquelsus (10 )
nd weatassiun Phegphatey monabdsie (. miYlircaddied follgred by anathyipep ahlaide ds anyd Thehiayees' grani C

phaeesepsra'e ArdEife paveeus layariwashedawith arathyjenechiaride (2 iV (They bambined bigenic Eyerd drerml ) i s

addeddrieg r?é‘?'i aghvstors pasiymosuiphale ged filkersd.ithe diltiateds eunenirathigder @d@edrgipssuredto hy | ene

chl or?"g% 1{?"’?‘?{' ChQH‘GmQ"EQV qiyting) ity Pyl geetat &198) aivee the StleLnomperndir NMR at

20- 25{EF1Y 049 321200 38: S5 3Rd 8 &t ur e | s cooled to < -5[err] C, and

chI or I I chl a i s added. After 30 mn, aqueous

pot asg@gﬁ'ﬁ % %g rt% Bé}&ygm(y "‘{‘ﬂs 2 @%&’a@& didrmettisiyipe o sthere n i at ed.

her

The a ueous a er d wrth rret hyI ene chloride (5 45 m). The organic
| ayers %lﬁwﬁ&ma'deﬁga! d‘@:ﬁ éjo §'and ;hgkrg)l Pca hearonsg es% hd, f,j under
I eduCEM-c4nBS P4 7a- i ch gaphy

el yi ﬁgc\?\n&t Aejt hydﬁ'ﬂgrg’e&f@t e hexaer?gi (ng(Sﬂ e | Ve t%e Trtle corrpound m p.

182- MPLE ot 1o iePn 3 7. i MPLE
%, e 9 S b 8 bbb

17-(chl oromet hyl ) di met hyl si |yl ether 50 (I'1) Foll ow ng the gener al
pr oceduFdiowifhg HXAfehirdt Probedured of EXMMIPLERE iafkd) malni: SdnictificaBlariatiohd Bt is@Rifig il

st ear t {7agyanp4 Pe-tiydforyandrostay Bh8(1 )-Irjee-Brohdl ), eHertitie dorpodidDis \obaMeM 31t 5i-199-d401-en- 3- one

(1), NNMR(GOG:) 84.05pBUd585.60080.82008dandMRs.(err) 0.3, 1.2, 1.4, 2.8, 4.4,
6.0, 6.1, 6.3 and 7.3 [err]. 55 22 EP 0 268 400 Bl EXAWMPLE 32
-17[err]-Cyano-17[err]-hydroxyandrosta-1, 4-di ene-3, 11-di one
17- (chl or omet hyl ) di net hyl si |l yl - et her
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Fol l owi ng the general procedure of 'EXAMPLES 1 and 3 and neking non-critical
variations but starting 5 with 17[err]-cyano-1 7[err]-hydroxyandr
a-1,4-diene-3,1 1-dione (1), Egiéﬁht‘h jonpound i s obtained. EXAMPLE 33
~ 17[err]-Cyano-17[err]-hydroxy- §P ndr ost a- 4, 9( 11) - di en- 3- one
- 17-(chl oronet hyl )di met hyl silyl ether (11) 10 Fol | owi ng t he general

- procedipLef s XN fanc Pradhysto rd304-B08lorel | 171 EHRrometyi)RdthdriRetisityi S tofbel | NO
with [%&{uw&hﬁ&&&?ﬁeﬁgﬁﬁtﬂaﬁg?&m r]-methyl éndrosta 4, 9(11“Wdélien 3-one (1), -
the title conpound is obtained, NI\/R (err) 0.3, 0.9, 1.1, 1.3, 2.8, 5.5 and- -

[ er pdaP EAAMRBI- meaﬂsenelaﬁsdrdé]u Lyanend BEA )0.152 ml) are added to 178-cyano-17a-
- poxydrwhmusia-ihspe#amw, [284.6 [mgyEdnh \thea mriktuoe tcecledetod- 8--BNeChidiomdtioimettyaiicet hyl ) -
15 dilovesidng |(&128yl) ie bdded afd thg muid aliowetdo wie tg 2026 dfbr 1SmuKt thenicopled F1OEXFEWPLES 1
and 30.delldwerbby mgthanoh{0dA4 )i kdded ranchthie anidurh aliowed &r warmgo RP-2%° . After 50 min,
17[ emefhang) dht?: B).emethyleng [chipride- (&5 aWyend Aheaovs prjassion \phefpbaty momebadiy [Samllisost - 4- en
- 3- or?édﬂdl d thehlayers gepgra ® 9rganic layesiiy washedjwithowater (Esii\perpcogepntrated under
17{Peredue urg. 1ThPé?ﬁ“Ta"€Lq' is dispaiMar %3 MEptBY! iBpatait. drigd (A'ﬁd@sw syloate. Jhesec
17 (A 8?"6??@'?‘1% PR{I'%H" | Prespie  Crystaflizatipn, pl -3Q ‘lg%ﬂ'e?t%’ll' aqstetcedur e

%’g ?r’i@'s ?'sﬂ-dh""c?'ﬁ Pedgr high, vgcuy &n%""o title; COPPPYIG Wi t h

17[ et 24 P ‘e% P, ‘_*LB ?&" !

ﬁydroxy 6[ err] - nmet hyl andr ost - 4- en- 3- one (r,

e oo, oot e P = e [e”ll

17[e rox er 4 9(11) trien-3-one

17- ( chi ﬁlﬂﬁ? lhy gnerafj br@?gdb%é §f MMF@E hlﬁ nc‘ lnkl)mggl%n—crltlcallz\ﬂhétl% lﬂlgstyﬂ ,g,ner al
Pr ocagsleRnds, 17%MNyhbiya s&ru:hgmbqna& $RBNA lothbr §the mercbasduﬁme oBidined INMRL | ND

. Widph (dﬂd@bm]og;yangga 367s. h)sgirgna)s- rret hyl androsta-1,4,9(11)-trien-3-one (1),
"The title conpound is obtained, mp. 143-154[err]; NMVR (err) 0.3, 0.9, 1.1,
1.4, EXARPLE. & ﬁa—hyarﬁrﬁmadyd?oxaarhmiw,sﬁmm E;-aa’thyl ether 17-(chloromethyl)-

17[ erisoprofexpmethyisilg ethpr [euxe/of Hidbtersorherdigt diecsitigentdeater] {Ih et hyl andr ost a- 1, 4-di en- 3

-one 17-(chloromethyl)- 35 dinethylsilyl ether (11) Follow ng the general

prasc ed uPNAR (0. ﬂ)@kﬂPL@t'ﬂ@namorWak@&\gﬂ)n@n -TRA @2i78 anl) erarddded tont7Amyenogkidet i ng

Wi t h dihydroxyandrosta-3,5,9(11)-triene 3-methy! ether (1) and the mixture cooled to < -5°. Chloromethylmethyl-

17[etd|° lorg 'awo@é‘; &¥)ris & ﬂeéra'f‘ he iure glipwedhpayag I0. 2025 rehfiey P2 ity the mbdure 8. dj en- 3-

led 2 )} dedy 18 400 I‘WP?
one ; seah nob | (1 l |s n ) 5&%\@?8 ﬁl%; é!‘Lar%eéot.l ) yer is v%agh?s svt\? ::3 1.1,
d
_ }_;T(e ﬁ@ ni co eh?‘ {%; é e ﬁgﬁc frﬁ{ grap g wu ni lallf:;(!)‘:'(a‘lfne3 one
- . Chl o or oé ? 04 852 rﬁz) ?%4a2drc’i1e %ngrssa period of 1

“m nu if L y/ B
WW i “‘yi"°§%%ﬁ%*f;%§°§"?’i‘ 58 o T, 1) sy

~ DVAP ( EonarTR.3 inkh) BRd R$IhPER dhiohdy (19emif - a%Jean 78Bfhnd- - l(y@roﬂylmcms) sahel the
m Xt ghe, @) dn@ the ki sl cooldd 10 <vb X tTEA 0,158 nii)fbllowélbyf dhloromdthitridhiérbsilaneS
t hen (@oyequs apdEdoma itheniniioRSsihed ©or 2ORMDABA ©.208 Nl i} atdedachdest, byl Bhlopaneid by
Jret hyd.@aeni)c Rited 1I5intle thebmixtude. is Wirthed Ey20r25 * oAfler 45oipiny thé esclctian ehixiuneis pauredin® | ayer
1 S0 Wagritand (300t @ndviagueowsepdtassien @heshhate mdmbésic2(7rvhl). . The heactiondflask is ripsedreitht s ar e
conbpentate Atfamib bk lagarh ard seraratpd\gnd the ag®oud Ryer wanbed vithwostane Gl Teaetganic50
r edudayers [sreceombined.t dsiegjjoyes aghysius godiunm jswiphats} filprads agy] sengeniraled jupdey redueidnal
anpu Rteswfe- felme chipmatagiaphy obine (faneeriist| ad ojuinawiherthy] acottpderag §1040hglvescr yst al s
are fhetifierampoundNMR CRG1IH b die28.4%ad P - dried i n vacuo at 45[err]

o\l’ér r& Q&Lélg%%ﬁzgyg% agwgrlgxes(er(\:d? ”Bg%(ﬂhﬂen?ip -one 1[5739%02"?%@ .goprc]pbﬁsr/g é %,FBF 2108 % ,1

E 39
| 17[err] ot {,;% %ag agg,q sigi; jﬂ;g, -di %g
1750( X i o lc i uoro-1
| %ﬁ‘{ ﬁ%)g %ﬁ%ﬁ@é@l ZL ineﬁiﬁ?liéﬂﬁt )!tl:l’e} % ]‘Eg%,du s ad 5

504! (2RSsihl g, Basi® (Yo AHOTHIMER ed ah %emraanun eP
10 oveTEAn ngésaim sulfaﬁﬂtd cwwrda RiNd eMce&.eﬁetdauér ana&dﬁxs}esimwfoogwé %eméo 033
m) bkém sMRACD®Y) 09, 112,73, TLA3(65,hd5.m8) i s added. After 40 min, aqueous
pasassi um phosphat e nonobasic (5 m) followed by methylene chloride (5 )
IS added and _
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t he phases separated. The aqueous layer -Is washed with nethyl ene chloride

(5 M) and the conbined ic | ayers washed with water (10 m ). The organic

| ayer is dried over anhydrous Eﬁ&#&g]@plﬁt}hate and filtered 10 through

silica gel (1 g). Concentrated C ic acid (15 m) is then added and

the m xture vigorously shaken for 5 min.” The layers are separated and the

Or gani ExAMPLE" se/asmxtyxnotdrmawcrr&bane%aa%a1)qr.enwatﬁhetm Rifel €hF-lch 6-thly)- The

- Or gani dxsdprp@lysilybettitr (ifd - Over- -anhydr ous sodi um sul phate and concentrated to-

an oi | under reduced pressure. Ethyl acetate (1 nml) followed by hexane (1
}) - Oi S &OmethyRMBopyRidindT{OX0LB §) araohe&tlidnd chidffec50 ni)f tllowbd By TEA a0 mHsdad t ant

y st adddedats € 76-0ah®8,1 Retiityyirofyiahdrasaatd, 500 1)WaiskcTimathyl ltherek 28.68 glawdertihé eikre) Vacuo

at  20-td&gness ribmagensans,cthes eixtureeistdoblbde toc-00rD antdnahjoramethy tribRldresiiarisy (0 rmil) isdbiRd( err) -
0. 4, O midurd js Qirrdd fob3 By maintdinifg thetempelaturd=belvPISE. Ti®/ mixture is cooled to -78° and
17a- Cyisonwpdnp| @3 m))-isgddedat\sucht: ratetah jd reavaim the tesipeustuerbeBwoHE! . The mixture is then
17- ( chitisadoat20-851 o2 hiethesy pasradyinto pantaat (490 mi) ovepaqueous potessiymy ghogphate monobasic

17[ &r r(}S0cpBnBhel gh %‘r? -SapAmt yndme rABYEeYs ebase gl washed Adt perjanen@0Q mi). The

PREPAF?A"FP'EN :lg:f:g %‘ feérﬁehe fg'y s(é@a“mer' :ﬁr qq"qggfg : 't%;go;?@%y'ﬂ yrges )

i's

TEA (fﬂ%ﬂne ; g} i % ‘E%gg G elr{;uquogvermﬁ '?Ea&ed to

t he_ st% fﬁ ae c$ dlc afnLt ?m euen 3 :é: d t hen.

poure eau@e urmstrr Blecbd ?a iy i‘ ﬁfn tau‘rz 1) and.
chik QU et s 5 i sr der

'5[e”vLcLLHrfor21 ag% éﬂe”the t-ﬂ%%orlnﬁdﬁﬁ&%@rﬁ-a WRS(@B@E s? Q%‘@P'é Iayer

i s extgh@ebed W th nethylene chloride. The organic extracts are washed

.-:\N_(wat@r dried over sodium sulfate and concentrated to the crude product The

Pr 0dUEXAMPLED 54 17 C3enobty s BifdrxyEidRgia-aoNY)-den-35dnb i Z-GhigRethyl et Rilyneted: (1) 4 00 g)
eluting with ethyl acetate/cycl ohexane (20/80). The appropriate fractions
are pool Edlovimyithe gereeh procsiderd of EXAMRLE 40Aand imakicyg muprydticainGriatibild out startipg Bithd 2,

0. 43, 10«-3Bno-17639droRya@Bostast, R M)-diBn-&Oneath PREPSFATION 19), .the3@le FExyMRING is} Giifained,

21- {b:hlm_)p dawr@m']umwmwu @B, Nd:249,58mpps.egn- 4- ene- 3, 20-dione (I11)

Trrrrethlsrl chloride (0..32 mM) and LDA.(4.99 M 44n1) in a mxture of
i so- ocﬁ MBLE %‘ ‘H’ﬂﬂ'}etﬁt'ﬂ reYReeRRr %H) gjpne-3,20-dione ('")
17a-cy an 17 --16= et hy: e4r(r)eandr ost - 4- Ion "“T
17-(c HF (10
! m)‘go %ﬁ tﬁ‘[‘ tgf? ‘%“% "g’f g@“m VE mee sﬁr%‘ﬁbg Yolerr],
t hen coo S err |rré rﬂn m)re é eacti on m xture

~is addsg M%@E%ﬂ%lz‘tjﬂh%}oﬁam&ﬁmg ik o-'&%ﬂé sebghicnaci d (4.8 m) and

et hano stirring’rapi er a nitrog

AT 18T LSrdiidwing thegdnEatirédefie & ES(‘AMP@E H@ad&ﬁﬁaﬂﬁg ndririfr vandohe But Stbkng itk 1 | oned

-bet e oA AP Forégnb-2,0¢1 Siicnsd, 20BbRY (I, EXEMFLE 58) thé tilN\@rBound i9\6bidiRd, Mt h
Wwat er 1a0e@e i ed over sodium sul fate and concentrated. The concentrate 40

is purified by chromatography on silica gel (230-400 mesh, 150 g) el uting
;| V\4 th eED(hmPLEarsenaB-G&mpﬂV@lf;dmmdrbs‘f-‘s,leﬁ-'é)one Bhthylappn kﬂﬂri?e(bremémam)dimmbylﬂllye
poodoedthain@l) concentrated to give - the title conpound, NVR (err) 0.88,1.17,
3.0, 4.60, 5.16 and 5.69 [err]. EXAMPLE 40C

17[err] -WW geporpigroppdiusnef RXAMALE|2 errven%-ngoormr@mv nejiiit Sartieg withst78 0. 030
nmg) aseengll Fchyaloxyapdest-8-oadiopp 'G““i@erﬂ g‘ {l.US; Belery 4@60?9 poRle 8k theftitle com-

21-th||° Isjoppained INM, (GPGRY 24 98- h%t‘ﬁy? REEPEBA24- ene- 3, 20-di one (111, EXAVPLE
40 h t t t d wth
IR B AR ek et e S @%@et%'se‘?ﬁ e
“added and the mixture is filtered thru celite to rem)ve the remal ni ng zinc.
“The il tialalosl. biblilsleRRGHlo RSt e Méé‘z (5 m).
The O S G ankt SodRg age % 0 3. 'El%@ bl O o0
over %qr:y o S e e Iad P b leralpxmt.an e faeamsl (err)
0. 87, The brfanic pKdde isdsepbrated, dkad Jng aﬁhﬁ@u& Sbdidm sulfate d the OtQ\dg‘l
EXAMPIy wiuVef&Fnb Irepfaad Wit hblcb. The brodift SipBds w@w 15 teorﬂpoaﬁu &m nend

- di meblayd.si1loy2.08, aidsars. 17- (chl oromet hyl') - di met hyl silyl et her (I 1)
17[eerr] - Cyano-11 [err]17a-di hydroxyandrosta-4-en-3-one (I, 2.68 gm is
suspended in methyl ene chloride (10 5 nl) and inidazole (1 66 gn) is
‘added. After cooling to O[err] chl oro(chl ororret hyl ) di net hyl si | ane (1 29 m)
I's
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- added. After 30 min at O[err], methanol (0.07 nml) is addedd, and the
mxture is warmed to 20-25. Chlorotrinethylsilane (1.55 m) is added, and
after 5 hrs water (2 m) is added. The organic phase |Is washed with water
(2 m), dried over anhydrous 5509 2884998 ar bonate, and the sol vent Is
evaporat ed under vacuumto give the title conpound, NWVR (err) 0 1, 0 3,

| ' 7a h r'\)(?)g%;% 8‘75 ?‘Flaﬁ? en aq‘rxgm)g’al'ﬁ&?"* géﬁid@%n- -(d'Chﬁoem eﬂ%&"ﬁ&? %Ylor omet hyI )-

i ”Et MEL Bl 'meeada%u brbdebiur5 Qh ERMUAE § 13Fd BRKRY Adn-cRficACAlatioRs Bt skl 30" and ~

Ki dihidiéMbtylaintetryRhiordsibteink BikScoRBbund i oB@inéd, mlp? 165-174.

t hyl enandrosta-4, 9(11)-diene 3,17-dione (0, 18792- JPP- 1- A) the title ~~ - -~

COWDMWIDLESBOQbhﬁD'aﬂdo 178y drodyPrbgnaldidii 1)-dibiNg,Z0aiond (). 4, 0.9, 1.3, 2.8, 5.0,
5.1, 5.6, and 5.9 [err]. EXAMPLE 43 17[err]-Cyano-1

7a- hy d Acsoltida-ortithiom| hexetiothy kiishadidé (LMITS) )n- THF (@0-nBlan 0 ml) {sladded drbrwisederat hy | ) -

di mesduibreof|194-cyadr Efa-hidirb3yarkiPosiact, 9( 0 liergs-oried 7 duichioramethy hdiroasiisild stherf (LEEXANVPLE 30
and AMRLERS, 0,095 gm) ini THEI(1.@ @b k8% ‘ovndernittogernt maintaining the temp@ature at about -65° to :
net h4a*afksr lewpesatare & tgqnlailywqdrw weroL tg 01 7Thejreagtion(ipyooled again to-45: . Thepestiondsi s

obt awqe@ed Wity 2 splgtian 10t e@waw)g?(a mmnv émcynt@tee hygsocloriq acjd (31mf} The reactian is 5 g
and glowge @rv%m toz BO- EZA londe The combined layers are

e? °‘i°7 d 60 %&E tog %hed on silica gel usmg
Eﬁ F&g’g‘? hyé i‘al")’ é‘rﬁ %vﬁ"ﬁ&‘ %gﬂegce"ﬁ'g?'ﬁ'fj VB cedur e
non criti caI variations but using l7[err]-

cyan L3l | @gpandr ost - 4-en- 3-one (1, PREPARATI ON

8) t E’e“ el 1%OL k‘?ﬁgqnmg{)ﬁ)’%ﬁg? 2l G p. 204-206[err]; NMVR (err) O.3,

i 1ad, THF &0 il |§ adddQo 1BM wire G4 €if) angm h-Butylbigheny! (3.047 g) under argon.

~ifer ﬂ]e O @odiddUar-903 then /5Bnickitddy IO W&l pétsiktant &ﬁ%&e& cdior) The inRf@® Is 3- et hyl

et hestmed for 3(1 fat &~ OBA Bytleidb T hyssGylayd-3, Ertdamiydrédybndrosta-3,5,9(11)kiéhe(BmaBYd M ) i s
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?”?T‘) +@ nty-(dighidromeétay)dimietiyl$iG! ether (1) EXAMPLES7053084d ang) THEHFN(RX D iae-78 Sistalidad raridly.r ed at
- 20- 25[ lemejliatelyy 1.2-dighiorodthani y1.2mé follavest byd meh@0! (313) milgn adltddelacich (P Mhé7 pidses
separ atdged- T’!‘hé“ stized #2825 for deilgyre themethyipnst ginpridenS0 g and iwgter (S0 mijis 10
m ). TeAdedh T am‘%ﬁeﬁ &y cseparalecband o Pﬂf@ﬂ’sa!ﬁ\(?' W&%‘H‘éd’“ WV'ﬂm @lorige (10 ol The ) |
“aq ueou%°"‘§’5' GWF'!'?] ,a?%iu H’?f?'éﬁd with ater, (2 142 'EFP"" am oifypnder yodvard o

(25‘5rr1 ’°§s§’° 8& r B?E;’?% "P!"'?ﬁ’%l ?A% "‘%’ H‘éﬁg‘ﬂ'l’ i8S, gopPaad il ous 45
sodi u °§g;r°p é}etg ';; g MAN il sl s P?i’%w% under
r educet pressur RS ography on-silica gel eluting with

aceton L9 | e conmpound, m p.

243, 4gi err'”kl%/ge?'%1 lﬂ?nh&%@%ﬁ%gﬂ#—é’rﬁ%%@g %St"[)err] EXAMPLE 63

21- Br OWDFQIIZﬁl‘h@)hg IgereYdP praEHdurs o?%hﬁ:l.gq,‘a% %ﬁng(r{ohJcaitICQQaraaaor{s%ﬁtr slartﬁg@ﬁﬁ’ﬂ% 1

7a- di hydhdmyandiintitoryaddrastdisn3Rne 17Rdhidomeliiihotly iyl RUHRFQITEEXAMPLE 355 tahy | Si

Lyl et i 36l squivaohBPLIA dhd trinkbtryifich@ide, 8 Htieobhpdunkr is(dBtaifed]infip. 287-sage 00l ed to
-31 [err]. Asolution of LDAin a m xture of 1so- octanes (2.07 M 1.0 m)
is added dropwise with stirring over 2 min maintaining the tenperature at
-31[err] After 8. mMmn the reaction is cooled to -70 and quenched by addi ng
a solution of concentrated hydrochloric 55 acid (0.9 nml) and ethyl ene

. glycol (0.17 ml). The reaction mxture is warnmed to 20-25[err] and stirred
18 hr. Cycl ohexane (0.6 m) is added followed by water (2.6 m). The
reaction mxture is filtered and waghed with water foll owed by cycl ohexane

. -and dried overnight at 60 to give the title conpound, (mixed with the 21-
chloro steroid), NWR (err) 0.6, 1.1, 3.2, 4.3, 4.4 and 5.6 [err]. 28



EP 0 268 400 B1 EXAMPLE 64 21 '-Bronp-1 7a-hydroxypregn-4-ene-3, 20-di one
(F11) Follow ng the general procedure of EXAMPLE 63 and making non-critical
vari ations but using hydrobrogéﬁégghﬂ b@ pl ace of hydrochloric acid, the
title conpound is obtained fr 8400 orrespond ing 5 21-chloro steroid,
~21-chloro-17[err]-hydroxypregn-4-ene-3, 20-di one. EXAVPLE 85
21- Breg@ERpLe 8o AYSHioRX MR 1288l iifeina P2 dishd S 20didnb im0l | owi ng t he general
procedure of EXAMPLE 63 and maki.ng non-critical variations but allow ng the
10 rearghibviaky b GbriéfaP ploBodtiel df ENRMPUED 177hriY Miking Gror-ertids Ivhriskits| tav\aaktiky/wiienchi ng
Qe 17 reyahd-1 1601 76-ORRKPEhdroStaHd 2 ldmABiond 1 7(chisraBethyi)dimBByISr stifs MIPEXAMALER1) chl or o
8r @hdlysingl2 edivants-ol TiIMDE ind 3 )8 (b6 gHlnts-of DRA, 3he2titidi comnpoundE ) dutdinkd, i p.22B8-
- Chl @ser-1 7a- hydr oxypregna- 4, 9(11) - di ene- 3, 20-dione (I11) 15
3- Hydr oxyandrosta-3,5,9(11)-trien-17-one 3-nethyl ether (0, US Patent -
3, 51 E@UPLER 2 tthirat] 182 Za-Ghygloxypregnd=ne-8.0-dgrer(ilde (9. 1 g), net hanol (30. 3 ) .
and THF (18 m) are conbined and heated to 32[err] Acetic acid (6.3 m) is
adided ofpligwigohergeneralpiocediie of BXAMPEE 8§ arid-making sen-gificabyariptiongyput startinghwithi1384 owed by
acet icyangd 1 4417 ﬂ'"sdfﬂm digstitser-Boner 1timetvisildexy ather ( f-(chigromethylidimethyisiiyb ethemol (3. 6
it EXAMBLE dl)cgndusing 25, sauivaignts oh PRI 1 eguivalent ofi ‘F‘?‘%'BV'?"UF"'%'B@ i Hlepat er
(30 r‘FPmp"f 'ﬁPbtng »PPs240419%-5 added over perrods of 1.5 hr, 1.5 hr and 30

irgping b 0 of
r esp 'ST“X eté h 1%#9(‘%?% |"§'°2‘(1)§?€ r°’6'[a'ér'? g%'ee .%"°ac.‘&?{@"%"° VF S
adde he mXture stirred for 30 mn at O[err] Met hanol (4.7 m),

wat er (rs%ﬂovraﬂg)m@ash P Blobddudr xhMpE 1 dnd &E@ :6hic Y Grialibn Lt &ari. X red and

dri ed74-6yaRd8Aubrok { ar&hy%@,@&n&tah 4-8&rA-6rfd \(1§) Yt YsMpREASS Glnated, -triene
. 3-gebiyl et her (I) 7[err]-Cyano- 3, 17a di hydr oxyandr ost a- 3, 5, 9(1 1) triene

”3 met hyl ether (I, 20 g), methylene chloride (140 25 n), pyridine in
met hyexemeLESd T1FGhibR- 113,17d-dinyarok6dielhypregnal &éiche-30diioneryiiphl ori de (3.5 g) In
wat er- (10 m) |Is added and the m xture stirred for 5 mn. The phases are
separ atRoligwinghthe genemb orocqdiva e EXAMBLE: 17aartdoviaking tnan-criticdl ywhriatiens (ol startingewih2 x 10
m 2 drdicyane! 1§11 Gadihvdrgsirbsmethriandrogtartididiead-ond ha(chipramerthyiidimethilsiiybather (aEXd by .
di strAMPh'ir"qi-ghQ)ﬁﬂPC%qud igQetaicasbl ed to O[err]. Inidazole (2.5 g) in TEA (8.2
m) is added followed by sl.ow addition of .chloronethyl di met hyl chl orosi | ane

(10 §W?L%W’?%‘Pﬁ§11é)ﬁ‘é°“8ﬁ'%ﬁ"w&év)rl nse (1 x 1 m, 1 x 5 nl) naintaining 30

- ripratueat err xture|s degassed, water (110 nl) added
Sﬁgs% 'ng%g ?&j Mﬂx%%g Ah B oty i s éﬁﬁ“#‘f% 8‘% “wth

. the o ?ml |naI anrc fi%Se. The organi c phase i§ concentrated replacing the
nethylene chlorrde mnth ‘hept ane (123 m) until GC assay shows nethylene
chioride < 1% by volune. The mixture is stirred, cooled to O[err] and
" filtéred to give 17,[err]-cyano- 3, 17a-di hydroxyandrosta-3,5,9(11)-tri ene
3-nmethyl ether 35 17-(chl oronethyl)dinethylsilyl ether (11). The silyl
ether (I, 24 g) in THF (62.5 mM) is cooled to -40[err] and LDA (42 m) is
-%%ged slowy keeping the tenperature at about -35 t about -40[err]
centrated hydrochloric acid (72 m) and ethylene glycol (8.75 nl)
precooled to < -40[err] are added maintaining the tenperature at Of[err].
The m xture is hydrolyzed for 1 hr at 20[err] +2[err]. Heptane (16 nl) and
water (10 m) are added the th ure heated to 50[err] while stirring for 1
hr. The 40 m xture is cooled to -5[err] and stirred for 30 m n while adding
wffer- (2 x 30 mM). The mixture is filtered and the solid dryed at 60[err]
under nitrogen to give the title conmpound. Before disposing of the non-used
phases, filtrates, washes etc, a check should be nade for cyanide and if
necessary treatnent w th sodi um hypochlorite and quenching with sodi um
gkfrte along with proper disposal. -45 EXAMPLE 67
17[ err]-Cyano-3, 17[ err] - di hydroxyandr ost a- 3, 5- di ene 3-net hyl ether
17- (i odonet hyl ) di methylsilyl _ether (11) Follow ng the general procedure of
EXAMPLE 58 and neki ng nonicrrtjcal variations but starting with 50
17, -cyano-3, 17[ err[ - di hydr oxyandr ost a- 3, 5-di ene 3-net hyl ether

1%s (bromomet hyl ) di et hyl silyl ether (11, EX- AWPLE 13), the title conpound
is obtained, NMR [err] 0.4, 0.9, 1.0, 2.0, 3.5, 5.1 and 5.2 J[err]. EXAWPLE
68 1l7a- hydroxyprogesterone (V) 55 Sodi um netal (0.1507 gm and

anhydrous amoni a (approximately 13 nl) are conbined in a dried nitrogen
purge flask. The m xture is refluxed to insure all the sodium netal

di ssolved. 17,[err][-Cyano-17a- hydroxyandrost-5-en-3-one 3-ethyl ene ket al
17-(chl oromet hyl )di methyl silyl ether (11, EXAMPLE 9, 0.4419



gm) is dissolved in THF (2.0 M) and is added dropw se over 3 mn at
-78[err]. The reaction is quenched with 29 EP 0268 400 Bl i soprene by
adding it dropw se until the cghﬁapﬁf $53 reacti on changes. AmmoDni um
“chloride (0.7537 gnm is added 40 ctionis allowed to warmto
20-25[err]. The ammonia is renoved by reduced pressure and the m xture is
cool ed and concentrated hydrochloric acid/ nethanol (2/1, 30 m) is added. .

The reaction mxture is &aRTreed overnight. Water is added and an extractive i

~wor kup using nethylene chloride is done. The 5 conbined organic |ayer is
g?ck washed, dried with sodium sul fate and concentrated under reduced

egsure to to obtain the tggl e _conpound. The identity of the title
- compound is confirnmed by, cqnpasr Hon with an authentic sanpl e using LC.
EXAMPLE 69 17a- hydroxypr pgdsterone (Vi) 10
"17,[err]-Cyano- 17a- hyd S ? en- 3-one 3-ethyl ene ket al
17- (i odonet hyl ) di nmet hy et her ? EX- AMPLE 58, 0.4935 gn) is mixed
withe THF (2.0 ml) and § <Jo pm Q0] -78[err]. A solution of butyllithlumin
hexanes (1.6 nolar, 0.39 m) Is added over 2 mn. The reaction Is stirred
until conplete as neasured by TLC. A solution of nett®nol (10 nm) and
concentrated hydrochloric gcid (10 mMl) is added to quench the reaction 15
allowing the tenperature tq reach 5[err]. The reaction is stirred at
20-95[err] until conplete Hy TLC and LC. Heptane is added to the reaction
(2.5 to 5 mM). The mxturelis concentrated under reduced pressure while
adding water. The resulting slurry is cooled, filtered, washed with water
~and hexane. The solids arej}dried under reduced pressure to give the title
( congound. The identity of e title compound is confirmed by conparison
Wi th an authentic sanple using TLC (silica gel and acetone/ net hyl ene
chloride, 10/90 Rf -0.5. 20 EXAMPLE 70
17[ err] - Cyano- 17a- hydr oxyandr ost aXp, ¥§11) - di en- 3-one 3-et hyl ene ket al
17- (di chl oromet hyl )- di metamyl si Lyl ebher (11) TEA (1.00 m) Is added to
17,%err] - cyano- 17a- hydr px anderT% ,9{11) di en- 3-one 3-ethyl ene ketal (I,
25 PREPARATI ON 10, 1. 28 *and 4xp|methylaninopyridine (49.5. ng) in

. m xture cooled to -10[err].

Di chl or onet hyi di et hypc Ioro>|lan (0 875 m) is then added over 20
seconds. The m xture Tred for 2 hr below -5[ gtr) then aqueous
non¥basi ¢ potaSS|un1phosphate (15 m) is added to adjust the pHto 7

“foll owed by ethyl acetate (10 nl). The phases are separated and the aqueous
layer I's washed with ethyl acetate (10 m). The conbined organic phases are

washed with water (10 m),j dried using 30 anhydrous sodi um sul phate,
filjsered and concentrated to a oil. Hexane (5 m) is added and the m xture
allowed to crystallize at |20-25 . The crystals are collected by vacuum
filtration, washed with hgxane (2 x 20 m) and dried under vacuum at 45 for
1 8 hr to give the title qonpound, mp. 131-134 ; NWR (err) 0.5, 0.9, 1.3,
0, 5.3, 5.4, and 5.5 [erjr]. 35 EXAMPLE 71
ﬁﬁ[err] Cyano- 17a- hydr oxyandr ost a-5, 9(11) - di en- 3-one 3-ethylene keta
17-(chloromethyl)- dinmethylsilyl ether (I1) Follow ng the general procedure
of EXAMPLES 1 and 3 and neking non-critical variations but starting with 1
7,-cyano-1 7a- hydrox rost.a- 5,9(1 1)-dien-3-one 3-ethylone ketal (lI), the
title conpound i s obta ned. “40 EXAMPLE 72
17[€rr] - Cyano- 17a- hydr oxylandr ost a- 5, 9( 11) - di en- 3- one 3-et hyl ene ket al
17- (brononet hyl )- dineth Plyl ether (1) Fol | owi1pg) t he general procedure
of EXAMPLES 2 and naki hg nonfdnntlcal variations but starting with 45 1
7[err]-cyano-17[err] ‘Landkosta 5,9(11)-di en- 3-one 3-ethyl ene ket al
()4 the title conmpogn bbt ai M&d. EXAMPLE 73 17[err]-hydr oxypr ogest er one
(VI') A mxture of 1 yano- 17a- hydr oxyandr ost - 5- en- 3- one 3-et hyl ene
ketal 17-(brononethy )dlnethyIS|IyI 50 ether (11, EXAMPLE 57, 360.7 ngy) and
magnesi um powder (180 ng) in dry THF (3 m) is treated with nethyl i odi de
(0.020 m) and di bronoethane (0.030 m ). The m xture is sonicated briefly.
Di bgsomoet hane (0.25 m) is added dropwise with stirring and slight heating
to maintain a reflux. The resulting slurry is taken

33



up in THF, and the m xture quenched w th aqueous hydrochloric acid (6
nol ar)/ methanol (1/1, 5 m). The solvent is replaced with water by
distillation, the mxture filLt give the title conmpound, which is 55
identical to an authentic sghﬁﬁgﬁgmb$fc (silica gel, acetone/nethylene
chloride, 5/95), [err] = 0.44. 30 EP 0 268 400 B1 EXAMPLE 74 21-Chloro-1-
7a- hydr oxypregna-4,9(11 )-di ene-3,20-dione (I11) _
17[ err]-Cyano- 17a- hydr oxyandr ost e#ABE. ®( 11) - di en- 3-one (I, 3.316 gm and
4-di met.-hyl am nopyridine (63 ng) are slurried in dry THF (5 mM), treated
ith TEA (1.9 m) and imedi ately cooled in an ice-acetone bath. 5 Wth.
sapi d stirring chloronethyidimthyl chlorosilane (1.54 m) is added
dropwi se. After 1 hr, the mixture Xg ¥allowed to warmto 20-25 over the

course of 2 hrs, giving a mont ur o t?lnlng 17[ err]-cyano-17[err] -

hydr oxyandr ost a- 4, 9(11) - di,e
(I1). This mxture Is tr

3-0 e. ¢hl oronet hyl ) di met hyl silyl ether
red & dPwise (10 min) to a solution of LDA
opyisamine [7.0 m] Bdd 7-

r, 26.6 M, 42.6 mmol]) in dry THF (75 m),

_ 10 acetone bath, After stirring 1 hr, the
m xture is queriched with aqueous hydrochloric acid (6 M 25 m), allow ng
the exothermtd [carry the tefrperature to about O[err] Water (-50 m) and
ffet hanol (-50 are added,}and the m xture is allowed to-stir vigorously
for 20 hrs at 340 25[err]. The product |Is recovered by filtration and washed
successively with water and thanol to give the title conpound. A second
crop i s obtaingd] on concentrating the nother |iquors. 15 EXAMPLE 75 21
sfhl oro-6a-fludrp-1 7[err]-hydroxypregna-4,9(1 1)-diene-3,20-dione (I11)

l7-(chroroneth‘lyd|nethy , h? (II EXANPLE 20 39), the title

76 21° chi oro- 1 W
‘ thylpregna 4,9(11)-diene-3,20-dione (Il11)
Fol | owi ng the deneral procedure of EXAMPLE 5 and nmki ng non-critical
variations but jskarting with 17[err]- 25 cyano-1
7a- hydr oxy- 6a- ef hyl androsta-4,9(1 1)-di en-3-one :
£%- (chl oronet h u;dlnethyIS|I yether (I'l, EXAVWPLE 33), the title conmpound
s obtained. EXA g oro-1
Nasgy 4, 9(11 )-triene-3,20-dione (I111) 30
e 0f, EXAMPLE 17 and neki ng non-critical

riations but {startingdwijth 1 rRF‘] cyano-1 (v1)
7Ferr] hydr oxy-{6[ er r ] met rosta-1,4,9(11 )-trien-3-one
17-(chl oromet hyfl ) di met hyl silyl ether (1I, EX- AMPLE 36), the title conpound

a- hydroxypreana 4, 9(11) 35 djene-3,20-dione (VI). THF (15 nm) is added
tolithiumwrg (49.6 ng) an ﬁ4'-di-tertbuty|bipheny| (2.337 g) under
argon. The m xtjure is cool ed -10[err] , then sonicated until It has a
persi stent bl ue ‘B rred at -20 [err] for 18 hr, then cool ed
to -78[err]. A sol uti on == R,
¥¥[err]-cyano-17a- hydro t a- 5, 9(11) di en- 3- 8&8 3-ethyl ene ketal 40
17- (di chl oronet hyl ) di net@iyl silyl ether (11, EXAMPLE 70, 338.1 ng) in THF
(20 M) at -78[err] is added rapidly. Innediately, 1, 2-dichl oroethane (1.2
m) followed by nmethanol (3.3. ml) in sulfuric acid (6 M 7.7 m) is added.
The m xture is stirred at 20-25 for 2 days, then nethylene chloride (50 m)
and wat er (50 M) is added. The phases are separated and the aqueous | ayer

‘washed with nmethylene chloride (10 mM). The conbined organic |ayers are

washed with water (2 x 20 m ), then concentrated to an oil under reduced 45
pressure to and chronatographed by reversed phase gradient HPLC to obtain
tsge title conpound (II11), retention tinme - 13.48 mn (consistent with an
aut hentic sanple); other. appropriate fractions are pooled and concentrated
to give the title conpound (VI). EXAMPLE 79 21 -Chloro-1 1 [err]1

7[ err]-di hydroxypregn- 4-ene-3, 20-dione (111) 50 Follow ng the general
procedure of EXAMPLE 5 and nmaking non-critical variations but starting with
17[err]\- cyano-11 [err],17[err]-gdi hydr oxyandr ost - 4- en- 3- one

17- (chl oromet hyl )di net hyl silyl ether (11, EXAMPLE 25) and



using 3.8 equival ents of LDA and trimethylsilylchloride, the title compound
is obtained, mp. 247-249[err]. 55 31 EP 0 268 400 B1 EXAWPLE 80 21
-Chloro-1 1[err], 1 7[err]-dih a-1, 4-di ene- 3, 20-dione (111)
Fol | ow ng the general procedurgﬂog%égk@BEE 17 and nmaki ng non-criti cal
variations but starting with O 17[err]-cyano-11ferr], 1
7[err]-dihydroxyandrosta-1,4-dﬁﬁmt§-one 17- (chloronethyl)drnethylsrlyl
~ether (Il, EXAMPLE 31) 5 and using 2 eqivalents of LiHWDS and 3.8 L
ui val ents of LDA, the title compgynd is obtained, mp. 238- 240 . EXAMPLE
21-Chloro-11,[err],17[err]- drhy-roxyWregn 4-ene-3, 20-dione (111) 10 -
AMPLE 5 and naki ng non-critical
== yﬁno 11[err] :

i met hyl si |l yl oxy et her
ether (11 EXANPLE 41) and using 2.8
gl ent  of trrnethylsrlyKHﬁIorrde the title
conpound i s obt ai ned, ?19. ; ‘RQ[err]. 15 EXAMPLE 82
17[err]-Cyano-9[err]-fltioro [err],1 7a-di hydroxyandrosta-1, 4-di en- 3-one
17-(chl oromet hyl ) - di et hyl $&1 yl ether (II) Fol | owi ng t he general procedure
of EXAMPLE 17 and nmaking non-critical variations but starting with

1719 err]-cyano-6[err]-fluoro[err]-di hydroxyandrosta-1, 4-dien-3-one (1), the
title conpound is obtained, mp. 267- 20 274[err][. EXAMPLE 83 21

-Chloro-1 1 [err],1

T[err]- drhydroxy 6[err]nethy|pregma 1, 415|phe 3,20-dione (Il Follow ng-the
.general procedure of XANPLE 17 and nﬁkﬁhqhmgn critical variations but
'stBrting with 25 17[ 8Hrdaey X, ke

[err],17a- drhydroxyRGa met ‘ === R, 4- di en- 3-one

17- (chloronethyl)drﬂé\- ‘ dr (I, EX- AMPLE 38), the title conpound
i s obtained. EXAVPLE 84 na- 4, 9(11 ) - di ene- 3, 20&&& gne (V) 30

Fokl owi ng the general pgrQceay e of EXAMPLE 23 and I'ng non-critical
variations but starthgTg wjth Rierr] cyano- 3- et hoxy- 1
7a- hydr oxyandr ost a- 3, 5 9(8 1)-triene 17-(chloromethyl)di methyl silyl ether
(I, EXAMPLE 10), the trt.% conmpound is obtarned .35. 40 45 50 55 32 EP
-0 268 400 B1 10 15 20 [err] 25 _ . [err]
[@r] [err] 30 36 40 [err] . '

Folﬁomnng t he general prRefed
variations but starting wit?
, 17a- di hydr oxyandr ost R¢
17- (chl or omet hyl ) di met hy ™
equys val ents of LDA and /

35

) (1I1a)
" 40

50

- 85

35



45 [err] 55 33 EP O 268 400 B1 CHART B [err] [err] [err] 10
~[err] 15 20 [err] 30 [err] [err] [err] 40 34 EP 0 268

400 Bl \
lorr] 3 [err] Lerr] lerr] [d&5%§20R40081
[err] 30 [err] 35 [err] [err] 45 50 55 35 EP O 268 400 B1 [err] 10 [err]

Lerr]

O

5

10
(Va)

15

\V/ 20

26 (VIA)

30

35

40 (VIIA)

45

50
(11B)

55

36



15 [err] [err] ' * [err] [err]
[err] [err] [err] 40 [err] _ (VMITA) 55
36 EP 0 268 400 Bl1 C ai s

(S M S T L Aprocess *’%’éf??ﬁ%‘“?’e?%a[irrrrr[rrm[irli[i’r oHomie

__[err\]cmégﬁ or the [err] epiner thereof where: [efr]cis
X5 15 -Br or -I; [err]Jwhere [err] is -H -F, [err] or [err] vvhere
[err] 4 Sp $fdcess for Hducm b-R&i6 LoridoRIoBiotral IS -H [err] alkyl or [err] [e”]
@rr] wher e errf err] alkyl [err] [err] are the sanme or different and.

eglerr] al kyI or [er % 5 [err] where each X is independently -F,
[err]and [err] and [errfar¢:aSSdefined above, and [err] is -H -F and [err]
with the proviso that one ¢f [err]is -H which conprises (1) contacting a
correspondi ng a-hal o silyl | @rer of formula 11 30 [err] [err] [err] 40 or

‘ rr] is -F, d, -Br, [err], or -OX1 [err]

_ [ [err] 45 (IIferr] is-H wth at
| east one equi val ent "n'crcIReophl lic base sufficiently strong enough
to deprotonate the [ on of the a-halo silyl ether (11) and (2)
contacting the reactipn mxture of step (1) with a protiodesilation reagent
and a nitrogen- to- oxygen exchange reagent. 50 2. A process according to

5
cl a®m 1, orvvpeeé17 eplmer e honsnuel. eophr lic base is LDA;

Xa is =H, ~Cl, -Br or -I;
Xs 15 -Cl, -Br or -f;
Ri¢ is -CHz or a-Rjg -1 :8-Ris -2, where Rig—~1 is -H, -F, -CHj; or -OR3 -+ where R34 is

whewe [err] is [err]§

20 -H,
«CO-Xzs where Xos is =H, C1-C7 alkyl or ¢,
-C-¢3, CHz2-¢,
-CO-O-R3-g where Rs-g is C1-Cs alkyl -¢ or -CHz-¢,

_ -SiXas Xa7 X2 Where Xze, Xo7 and Xzs are the same or different and are C1-Cs alkyl or -¢, or

"25° © -Si(X)2-CHXsXs where
each X is mdependently -F, -CHa or -¢ and X3 and Xsare as defined above, and Ri¢-2 is--H, -F and -
-CHa, with the proviso that one of Ris—-1 and Rig-2 is -H;
whrch comprises

(1) contactmg a correspondmg a-halo silyl ether of formula Il
30 :

35 (11)

or the C17 epimer thereof where:
Xy is -F, Cl, -Br, -CHa, -¢ or -OXi1-1 where Xi-1 is C;-Cs alkyl or -¢;
Xz is -F, Cl, -Br, -CHs, -¢ or -OX2-1 where Xz2—1 is C1-Cs alkyl or -¢; and
45 X4 is -H;
with at least one equivalent of a non-nucleophrlrc base sufficiently strong enough to deprotonate the
-CXaX: Xs portion of the a-halo silyl ether (i) and
(2) contacting the reaction: mixture of step (1) with a protiodesilation reagent and a nitrogen-to-
.oxygen exchange reagent.
50 .
2. A process according to claim 1, where
the non-nucleophilic base is LDA;
step (1) uses CI-Si-(CHa)s;
the protiodesilation reagent and the nitrogen-to-oxygen exchange reagent is at least 1 equivalent of
65 water and an acid selected from HF, HCI HBr, HI, HsPO4, H2S04, perchloric, fluoroboric, formic, acetic,
propionic and oxalic acids; )
step (2) is performed in the presence of ethylene glycol, methanol or isopropanol; and
the cyano group at Ci7 in the a-halo silyl ether (ll} is in the ﬂ-conflgurahon
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step (1) uses [err] the proti'odesi’l ati on reagent and 't he ni trogen-to-oxygen

exchange reagent is at |east 1 equivalent of 55 cid
selected fromHF, HC, HBr, I% é@&bti rchI ori ch“ g m“mr

. acetic, propionic and oxal i c B9 1; [ armed Mn & he* pr esence
of ethylene glycol, nethanol or isopr opanol and the cyano group at [err]

in tge BB or ‘trleyﬂrocﬁEtBﬁ ot &b bohatb Sy Binb 6 fbrila lir &CudfiedUh &b or @ C,; EP O
268 40Q, %;lsr thereof, which compr[s@g éahtacting & corkespdiliing>1 7-Cyand-174w b iod Bf%rmhlb‘i‘

"productl on of an a-halo silyl ether of fornula 11 as defined in claim1, or

@e Cl7 epimer thereof, whieh conprises contacting a corresponding 1
scyano-1 7-hydroxy ster|o of pormula | 5
- [err] [err] 10 or the Ci7 gpi rrer t her eof vvlth a correspondl ng a-hal o-silyl

et her adduct, [err] ( el e [err]ls -d, gbazolyl
gm“f‘ [err] 15 4 A prbtless according to claim

"[er'r](-O)(-N-), CH3-
pgrformed in the presence of an acid scavenger

3, where the contacti
sétected fromtriethyamne,. tributylam ne, dllsopropylethylamne
trimethyl amne, pyridine, |mdazole I\I—rrethylm)rphollne

met hyl pi per|d| ne, N-nethylinidazole and 2-net the
o fc |0cﬁ|y| ggcég %(E ('%Q:.
oo e meﬁ%wwwﬂﬁaﬂ R R Eﬁf PRyt S eoted

?rekh yl ibidazol & an Ilmdazole [err] the cyano group at Cl7 is in
the . Ao%f“ i 1531' $ ? 8&% Dl ol BB i ppARESt o7 00
%u@la i erdfl ﬁy'ia“ne faﬁn ?dlﬂes irfidaz irhbr, enL, Whi ch
co y,p d"@o ﬁ, “,ﬁ]ghzagla&r tgj"ﬁdd her of forrrul a1l as defined in

Clz@' m 1 Ofhe t EAtabt! ls s&romrd i@k plosentb L & @ diyBfonBcitaighe CdoltBted Ok 4-n t he
\”"pr €S eNGfindiiylaminopyRidind, mﬁolﬁﬁwymheemﬁdae&e, N-ridtiolinBazR Whe 2-mathfinddzole; (2)

cont act i ng, i heHs B BKLY; X208 -CHB opP-00.):, X4 ik FH, 3CI pBraind BdisstiloatBr;and r eagent and a

ni t r ogen- the cyany getp &Xehiainghe p-eanfjgundtion.6. A process according to claimb5,

where 4 -or nore equival ents of the Type B.reduci ng agent are used; 45

t e &y pepredessfditos prgdustiperef a progdsterdné ofifermulslYenyl , sodi um or |ithium

napht halide or lithium4,4-di-tert- butyl bi phenyl; the proton source is_ .

wat er and an acid; the prptiodesilation reagent and the nitrogen-to-oxygen

exchange reagent is as defined in claim?2; and so t he cyano group at
-[%r] isinthe [err]- gﬁration. 55 38 _ S

= Ris V)

. .36

where Ry is as defined in claim 1 which comprises:
(1) contacting an a-halo silyl ether of formula Il as defined in claim 1 or the Ci7 epimer thereof, with
a Type B reducing agent in the presence of at least one equivalent of a proton source and
40 (2) contacting the mixture of step (1) with a protlodesﬂatlon reagent and a nitrogen-to-oxygen
exchange reagent. .

6. A process according to clalm 5, where
4 or more equivalents of the Type B reducing agent are.used; _
45 the Type B reducing agent is lithium biphenyl, sodium or I|th|um naphthalide or lithium 4,4'-di-tert-
butylbiphenyl; B )
the proton source is water and an acid;
the protiodesilation reagent and the nitrogen-to-oxygen exchange reagent is as defined in claim 2;
and
50 the cyano group at Ci7 is in the g-configuration.

56

38



7. A procees for the producti'on of a 17- hydroxprOQesterone of fornula VI 5

[err] [err] [err] 10 or the[err]'epi nmer thereof, ef i ned
ot et i ng ama halo oh1s et hg';oégg%drﬁ{rl a 11 as deﬁr nm!““ aﬂrmm) he

contacting an a-halo eryI Imclsaiml or

[err] epiner thereof, with a Type A reducing agent; and (2) hydrolyzing the o

m xtuge p Froéés? Rr fhd })ro\%crtlgh & afl ?-ﬂ&dr@@%ﬁés&e‘?&nb eMfofARIENt and a

ni trogen-to-oxygen exchange reagent. . A process according to claim7;"
where the Type A reducing {

phthalide or lithium 4,

ui val ents of the Type A
pl oti odesil ati.on reagen
defined in claim2, _
di chl or oet hane, di br §mo thanq

yit is I|th| umbr phenyl, sodiumor |ithium

-di-tert- butyl'bi phenyl; about 2.2 to about 5

®uci ng agents are used; 25 t he

\d L beKNi t rogen-to-oxygen exchange reagent is as

i C ‘qgenchi ng agent is selected from
}benzoate; the cyandV§roup at [err] of

.the a-halo silyl eth&r |L_ls in the [err]configuration. 9. A process for
t hetopr oducti on of a alo silyl ether of fornmula 11 as defined in claim2,
or the [err] epinmer t hereof, which conprises (1) contacting a
correspondi hal o nated si | at ed ether of formula IIB [err] [err] [err] 40
or the C‘i’?hﬁe‘fﬁ’ﬁ@f""‘t ?°écrrh°'e\ﬁme'ﬁéSE°é'P?dj'" pamygnd 4 _Br or -1; and 45

[err] |s - -H -Brrand I' 10. A process accor di ng to claim9, where [err]

ar ¢° ?@R} & °flseshél Ogly%ﬁvrer gqurﬁlﬁla?%r defm%ulm finPT 8RS &,/  dplmek thBrebY, MFLICT i ON
of

of a cort dubif
(V' or t 9, ror iﬁét gﬁ&e é(%eﬁ?wﬁr?'ér&dtlﬁde@ﬁtrdﬁfehﬁbﬂfjadcﬁa Gl dmta-oxyyéw ch

CONPri ses: gydinange reagent( contacting a corresponding a-halo si et her of
forgul a 11 as efined in claiml, or the CL7 epinmer thereof, vvrth a Type A
St educigNga p@eddt according &M 7] wHe t he mxture of step (1) with an oxidizing '
~agent, and t{e3dyps Anédubihd APt i) Bthinin oiptisryl, sédiust @ pith{udh) naphtbdiideaorgithium edlelsieitat i on
reagent pubdbigheylit r ogen-t o- oxygen exchange reagent. 20 12. A process
accor di ng taboutk.2kaabadt 5 entiwlepts of the Type A reducing agents are used;
25 the plotiodesilation reagent and the nitrogen-to-oxygen exchange reagent is as defined in claim 2,
the aprotic quenching agent is selected from dichloroethane, dibromoethane, and benzoate;
the cyano group at Cy7 of the a-halo silyl ether (Il) is in the g-configuration.

9. A process for the productron of a a-halo srlyl ether of formula Il as defined in claim 2, or the Ci7 epimer

30 thereof, which comprises |
(1) contacting a corraspondlng halogenated silated ether of formula lIB

? 1 "‘ 3-8
. - - -x - .

® Lot 0-31-0-Xs-8 (118)

x: X
> 40 .
or the Cy7 epimer thereof, where
Xa~g Is -H, -Cl, -Br or -I; and
45 Xs-g is -Cl, -Br or -,

10. A process according to claim 9, where
Xs and X3-p are -H and
which uses iodide.
50
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Mthe'cyano group at [err] of the a-halo silyl ther_(_lll is in the

[err]-configuration; the Type A reducing agent is as defined in claimS8;

t he oxi di zi ng agent is hydro m chl o
"~ trinmethyl am ne- N-oxi de; 25 %%&%‘ﬁéagr oti odesi ”"m”m mmmd the

ni trogen-to-oxygen exchange reagent is as defined®inccliaim t he
apr ofyi Q;Pdé@é%qa'tﬁbq)r&ﬂ&% of ascoﬁﬁor&l@iffbrﬂﬁﬂ vin claim8. 13 A process accordi
any preceding claim where the a-halo eryI ether (11) is of fornula I
[err] [err] 35 [err] [err]

FA) [err] 45 where [erqf—8He as defrned in.claiml, (A1) [err]i [er
ere one of [err]is -H, the other is -H -F, -Cl or [err] alkyl,
is -CH3, 50
sanme or different o -S [err] where [err] the sanme or
different and are
defined above, or
[&r] where [err]

err
dne or different and are [err] alkyl or -[e

ng to .-
IA 30

ry -

[err]

ken together are [err] -O [err] [err] are the

Vialg }err]- and where {¥I11l) [err] are as
' Tfno [err] [err] is as defined above,

el

or [err] 5 [e€r] [err] whére [err]is [err]alkyl or [err]-H -Cl, -Br
or [err] is -H and[err]rs-Cl -Br or -I (A-11) [err] 18 [err]where one
of [erH ebtmer hire w,{ere whpﬁcerpﬂge%ken togﬁt her vmthfone
r er o
[;err]eran %‘Egtagé wﬁﬁ sge err | & égsd]i Pﬂnt' Sr ove (A-111)

[err] taBEdiaaRs %r.xtaf mr'{f Wi Ma.zﬁ.@ aamah&yl [ thi um sodi um

pot assi U@ o ihb'%xtr@r 2l Wi b PréEeAeSiafdHE roB {Sr'icﬂan\tu% nkto- gi,rhe
ot her |s§c|%ngg,%ﬁsenpli err S(a k'y and [elrar] :sﬁeg [err] lcliei oﬂP

\M[_@rr]rs[err]rs [err] 15 one of [err] and [err] I's - H; [err] and the. -
ot her2. afprdcessrabcording th elsim]11fwHemh t ogether are - (CH2)2-c(- [err] where [err]

i s as defthesencedrapat C{;@f thp wirelo silybetker ) is[irethe Bicenfigidationd t he ot her is -H,
[ er r] al kythg TypAAVeduFiag ageft is as delimed jrocdireBe one of [err] is -H -F, -Cl,

-F,

[ er r] al kythe xidizing lagenbis inedrogen Reypxideomehibroperieinzdic agideor timefhglamihe-Brddgier r ] f orms a

s#cond 2(he protiodesilatidn feegantend thecpitrqgeriecpxydee exshengp resper ras|dofioad INeaim P | s

-H[errffrds [err] and [err] taken together are [err] is as defined above,
the aprotic quenchmg agent |s as defined in claim 8.

13. A process according to any prec_edlr]g claim, where the a-halo silyt ether (ll) is of formula HA

30
X3
I
. 85, X4
{1IIA)
45
where Xi, X2, X3, Xz, Xs and R are as defined in claim 1,
(A-1) Rs is -CHz or a-Rg-1:B-Rg—2, Rio is a-Rio~2 and Ry is
a-H:8-H, where one of Rs—1 and Rs-2 is -H, and the other is -H, -F, -C1 or Ci-3 alkyl, Rio—2 is -CHs,
50 Rio-1 and Rs taken together are ~(CHz)2~C(-Rs-3)-CH- or -CH-CH-C(-R3-3)-CH, where Rz is
-0,
-N-R3-g where R3-z is C1-C5 alkyl -¢ or -CH2-¢
-X21-CH2CHz2X22- where Xz21 and Xz2 are the same or different and are -O- or -S-,
a-Xz1-Xza:8-Xz22-X24 where Xa2s and Xz« the same or different and are C1-C5 alky! or ¢- and where
&5 Xz1 and X2 are as defined above, or

a-H:8-OR3 -4 or a~ORz~4:8-H, where Rz is '
-H,
-CO-Xz5 where Xzs is -H, C1-Cy aIkyI or -¢,

40



""(A-VI) [err] is [err] or [err]where one of [err] is -H and the other is
"“H,-F, -Cl or C1-C5 alkyl, [err] taken together are -CH2-"CHC{er+}CH-

| ~-2/|heke)r/|e [[ere;]r] ! Zn§6where [[erG:]r] ?ﬁfﬁ%%ﬁe‘m}ra%?t grkeﬁl ILSL’"’”M’E E‘wg,lmcfaehed |

nitrogen atomto forma heterocyciic ring selected from

. consi sting.g0lciyy roi I dine, piperidine and norpholine or [err] is as defined .

above, ando oFL, b 0-BCRS -SRHIRAG hnBlR Y &y is 38defined above, (A- VI 1) [err]where one of

[err] al kgibXpyslstwhBreOde veh aﬁ@kgearettﬁagﬁhbefdmrénbarﬂ% ofcs[aqrdr-pnrd [err] forns

@econd -bipachepureand anéd taken together with the other of [err]is as
ined abay e, -G1ABY/-CHy, -4 e 0 \Wvthb@ Xqneis $5-Cs alkyl dFe Ketsi-F, -€H,-Br; FoHs Glé annd

[err] al kpk-andbrd Xe1 BiG1ks atkplloe R, Xoigelt,RET, -Buor H XpiseH @ahd Xsds rQ1, @ndr f:err] forns

a second boti) Fetis\Bea:RGa . Bt ResyRs-erMy isanbhotdRotdand Rofs o-iss+H] whenk ene of

t oget her Rareand@e-COsi-IG(-ErG1) CieHplkyiiang the P@?frtghee togethet eith precof Boovand R¢-Aforp [ err]

i s [err] @phsonsfbgnd bptween Cs andCs, Pagrel i§ efHe] R« gnd the othex pfcRsop 1989 Py |dalten

“t ogéd? her ‘W"E“Hf i rfisHads-C( TSPFH%(!"’”“" F‘a'adﬁﬁ rpqd 387 ms & second bond between Cs

d Cs, [er °taﬁ%ﬁf)ltqlf@? toggther @ vﬁn@p Boreis F@ 4 'HV\(ll:f pscal
as def | m[%' 5%“"&;58‘* GF E‘%{%&W‘F’ e Farrl is
- CH2- CH2- t et b b
i ng e bq g’ofﬁj% Tzﬁfﬁs 10 7 and ;I:;Lot -¢ en Vé:ﬁ’ s a-ﬁ1 -7 -ﬁ%é’@}&ér >
taken to —al LsE neddbdYe’ R,% = ﬂ@l-nabmaa'ﬁs _f}a g ot her

of [err],;trﬁr,sl:f, C‘c1 £)Cy gﬁms a-H | , Where err |s t aken

- together W pabv[rglid he 406, prnmim-enm d#., etnw.erb Hers-15\WRbrd aferdf RED dnB®s-10
[ err] - cond igur,ati, @, (afieyll dnki Xhe| ek takén toddther With ome(f APLs anb FRLNG Hriik fa] setdd - O OF
[er rzc} Whe rbendbeweah G @nd ©7,20d the othbrSof Rk ddadh, 11h& @itFhedio &f-CHERI0}s arkl Rynakeher r ]
>F‘s - H, .Ortodetheirdre yit)ec(Res s )etH- dieCHIOMEC(R-aYGH-, viwere(Fa-d iv/ps defifazrabpvei s - [ err] where

[err] is [ etA:V) By ie -Gl atefRsracd-RibavRe is &Brd-ard-Rioferand Rp B d-H:8-Hiwlsreo owsnt

accor di ndsto an &6 ane 18;H, whrbthe ofher is]-H.dh, Hedr ori @1-C8-plkyl, Rio-1Lls -GHa, [Feen 11 andl By | |

~[err] is tiken topetheRiary- FHaGIﬁC{PefsﬂqH'IVAR@rﬁst-Uget her are [err] CH where [err] is
-0 281 -NXepXQ w8 X408ndR%o are the same or diffesprit pndiare CivCh atkd ety sClct adwhe g ® claim

13, V\/ner é"‘f &ror ‘*}'9 &kerclogqther with the attacheq nitpgeratom s fogm RyPIS[OBYCH] HNRSBIRCIeD BT her

are - s's“'!? °18V"°Ad' a'e%@@eamm%% claim 13, where [err] 17. A

O
- pr ocess a % 35 EJ ?;:ﬂs Where _s €. eﬂ]"eda%ow A process according to

cl a| m 13, ~13:Rs— Rs is Re1j:Re14 Ry is a-H:8-H, Rio Is a-Rio-13:8-Rio-14 where one of
Rs-13 and Rs-14 is -H, -F, -C1 or C -Cs alkyl and the other taken together with one of Rs-13 and
Rs-14 forms a second bond between Cs, and Cs, Rio-14 is -CHs, Rio-13 taken together wlth the other
"of Rs—13 and Rs-14 are -CH-CH-C(Rs—a)-CHz- where Ra-3 is as defined above;
(A-VIl!) Rs is Rs-15:Rs-16Rs is Rg-15:Rs~15, Rio is a~R10-15:,8-CHaand Ry is a~H:8-H, where one
35 of Rs—15 and Re—1s is -H, -F. -Cl and C1-Cs alkyl and the other taken together with one of Rs-1s and
Rs-15 forms a second bond between Cs and Cs, Rio-15 and the other of Rs—y5 and Rs—1¢ taken
together are -CH-CH-C(Rs-~3)-CH- where Rs-s is as defined above;
(A-IX) Rs is Rs—17:Rs-18, Rs is Rg-17:Rs-18, Rio Is a-R10-17:8-R10-18 and Ry is a-H:4-H, where
: one of Rg-17 and Rg-13 is ~H, -F, -Cl, and C1-Cs alkyl, and the other taken together with one of Rs~17
") and Rs-1g forms a second bond bstwesn Cs and Cs, Rio~17 and the other of Rs-17 and Rs-1g taken
together are -CHz-CH.-C(R;-3)-CH-, where Rs—s is as defined above and where Ryo-1s is -CHs;

(A-X) Rs is a-Rs-19:8-Rs~20, Ry is a-H:8-H and Rio is a-Rio~ 13:8-CHa where Rs-20 and Rio-13
taken together are -CH»-CH2-CHZ-CHz-, where Z and Rs-19 taken together are a carbon-carbon single
bond, Rg is a-H:8-ORs 20 where Rs-20 is C1-Cs alkyl;

45 (C) Riy is Ryy-1:Ry1—2, where one of Ryy~s and Ryy-2 is taken together with Ry to form a
second bond between Cs and Cq1 and the other of Ry1~1 and Ryq1~2 is -H;

(C-1) Ry1 is a-H:8-O-, where 8-O- is taken together with Ry to form an epoxide between Cs and
C11 in the g-configuration;

(C-Wl) a-Rg is -H, -Br, -Cl or -F and Ri1 is -0 or a-R11-5: 8-R11-g, where one of Ry1-5 and Ri1-¢

50 is -H, and the other of Ri1~s and Ri15 is -H, or -OR3-4 where is as defined above; or

(C-IV) a-Rs is -ORg~1 where Ra—1 is -H, -SiXz6X27Xes Where Xzs, Xer and Xzs are as defined
above, ~CO-¢, -CO-Re—2 where Ra-2 is -H, C1-Cs alkyl, -ORg~3 where Re—3 is C1-Cs alkyl or -CHa-¢,
and Rq1 is a-H:8-H. o ' _ _

55 14. A process accordmg to claim’ 13 where
Rs is ~CHz or a-Rs-1:8-Rs~2 and Rio is a-Rio~1 :8-R1o—-2 where one of Rs-1 and Rg-2 is -H, and the
other is -H, -F, -Cl or G1-G3 alkyl, Rio—2 is -CHa, Ri0-1 and Rs taken together are -(CHz)2-C(-Rs—3)-
CH- where Ra-3 is -0 .
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- 19. A process according to claim 13, where 15 [err] to forma second
bond between [err] and the other of [err] 20. A process according to claim

13, where perr] where one of he oth r] is -H or
-OH. 21. A process according %%Bé%ea%%,- V\herﬁlllm)mlullllmﬂllmﬂ -d or
-Br, [err] of [err] 25 22. A process according to any* priecédi ng cl aim
\I\her@s[;eﬁrf,des@&cor@mj){o%ﬁﬁ% argerding to any preceding claim where [err] 30
24. A ;08 e oRGFRLGH-RI, bR ARYis RRALEHIRNG. Whétb Bhe WHTRL LarldReL] is2H.and\hBr OCeSS
accor didtgr iseH,aRnyClpr ec-eslbiky RG4-2iisACHY/RES-¢ antBRs taken tdgettér areBCH-CRIECOACHM OCESS

_ @cordi ng to any precedi ng claim where one of [err] and the other is -H 35
5 [ #8.rA pracess dcgrdiog kit @halé ng t 0 any preceding claim where the cyano
group dts i§ €He pr &-Be-i1 né-Bhraz, [F'ews]utﬂim-ﬁigﬂroatzbmd%w H&-Hor ocess according to
claim 13, where the a-halo silyl ether (11) is selected from

: 17[eF?]AW9@WCNQDQTQG'a'm 13, whafelr oxyandr ost a- 4, 9(1 1) - di en- 3- one
17- (ch|%rieﬂhm%yls)aqﬁ€fﬂyﬁsf IRy is@tFhems:6-€Hy aad By s esiintd- 1
7d%h droxgandrosta d| en-3-one 1 7-(brononet hyl ) di met hyl si | yl

et hef® %’7 P} ﬁgﬁg andr gst a- 3 triene 3-net hyl

ether f o'?so G Z}Y‘g{sr{ﬁv"’-éfﬂg‘v-“f"??‘é?*r“f ;'7)an

7a- hyéjr/p X&Qggcggr&gg%v %,&(;Jvhgret rien-3-one 1 7-(chl oronethyl )d| nmet hyl si |yl
}p 11 is Ryy~1:Rt1~21, 11-1 .Rny- E rﬂ%ﬁtﬂé%tﬁh@% ﬁrnpg' §econd bond

1 (b ey;n),ql;l, hggo';,; gfln, ‘gﬂn ano- 1/7a- hydr oxyandr ost - 5- en- 3- one

3- ethylene ketal 17- (chloronet dlnethyI5|IyI ether, 1

7[ er pd. -/pradess stcHHiRP® erain 7@wmfaroxyandrosta 3,5,9(1 1)-tri ene 1

7- (chl errnetH)pt Fdindral Ny L br ayRy 1 8L -5 wiherb-dhY 811 -Ls and Ryt~ Is -H, and the other

&730 hy drobRysaahdds | 4e ®or BHONe 1 7- (chl oronet hyl ) di net hyl silyl .ether, 1

7- cyano- 3,1 7a-di hydroxyandrosta-3,5-di ene 3-nmethyl ether 1 '

7- ( c#. oy mocessackrdingretclaipl £, Whdre et her, so

17- cyandRa3s ¥ aF. dblloy chr oy deedRos¢:4&R3 ,-6%11'"9 nee &-Aretshgnd Ret-kds-H, and the other

17- ( br ofBrret W‘IWd-isri%i“h;ﬂ”sfﬂi)%xze)fzhefr-?i()fh)(’ﬁz)@%{)%-)%)?a hydr oxy-1

622 net hyl androsta-1, 4, 9(11 %etl’l en-3-one 1 7(chl oronethyl)di et hyl silyl

et hef? Aprocessacssding ‘?é“’h@fﬁ‘?eﬁ ?Qﬂﬁlr‘ﬁ@feax‘ls -Gl 9('91‘")‘ trien-3-one 1

;a( g;*oro%n%%%sg 8‘1)"%| rret l = l%ﬁc'%;["{]‘i’"feéarfé Is T?%PT 'Hyl silyloxy  ether 1
1.?4 ggiag\r Cu)'g:% cgrdmglt? an;hglracegingg& ywhSe{e )&és g Bﬁ g‘n-gr

17 ( t no-11 ,
7-di hydrioxyan ?%%‘?d‘ﬁ‘%ﬁ% g'h%k'a'ﬁ' %E:ehx%sr ot E§| ) di met hyI silyl ether, 1
- CYﬁJQr StocedslaceSiRY 6~ ahy %re@éﬂﬂfg%ﬁ%&r@%ﬁe QFFQEL@m@ R%—J is -H and the other is -H
744 chl @f @wgt hyl ) di net hyl silyl ether, . 42 P 0 268 400 B1

_ [err] 17[err]-cyano-3,1 1 [err],1 7a-tri hydroxyandrosta 3, 5-di ene 3-net hyl
" et he2r. Wiprdoesd datddmi thwhy ﬁéqaaih&wimj whete thd &y@ria group at Ci7 is in the -configuration.
17[err]-cyano-9[err]-epoxy-17a- hydr oxyandrost a-1, 4-di en- 3-one
17 (28n1Aoproceet lagcoidihg rie tclaig $3, |v5hbredbehe1halo silyl ether (It) is selected from 178-cyano-17a-
1?‘1 cy arwdraxyaridegstai4.offit hdien-bong 4 irdhhlgret reethyhdimethyd pilyBethate
17- ( chl or Ueyanei! Yathydroxyaperasta-¢.p(1 Bdigard-ones17-(bromomethyl)dige mg'é'ﬂly et'ﬁ‘}{/-ano
7a- hydr oxVAangst Ze-dihudroxyasdiesta3.8.901 iiiagn - '1°}th et [ GirBereridimatmising i | v

other, _ - -
it7h((a£:hl Z‘r? err c ano 1l 7a- sIq%/droxi/) a_srget ndrg‘oreyt') |met’hylgllllet|29r,dl en- 3-one
7 E '3?98? f wam if'ﬂ
i;sez (r:]hl gf I1 ﬂ‘%,‘an I -e # tal 173::h rome ';?zﬁ imethyisilyl ether,
T ler§h 9‘3: loromethyf)dimethylsify! ether,

1, 17a di ¥ j?}'@ 5 Q( 4»‘% é) t?— pI6rokn ethylsnlyl ether,
17 ( chl Or%‘% JS a%&rloéf -3, @E fe 3-methyl ether 17-(chioromethyi)dimethyisilyl ether,

50 178-cyano-3, 17a-d|hydroxyandrosta-3 5-diene 3-methyl ether 17-(bromomsthyl)dimethylsilyl ether,

178-cyano-17a-hydroxy-1 6ﬁ-methylandrosta-1 4,9(11)trien-3-one 17(chioromethyl)dimethyisiiyl

ether,
178- cyano-17a-hydroxyandrosta-1 5 ,9(1 1)-tr|en-3 one 17-(chloromethyl)d|methyls:lyl ether,
178-cyano-3, 17a-d|hydroxyandrosta-2 4,9(11)-triene  3-trimethylsilyloxy ether 17-(chloromethyl)-
56 dimethyisilyl ether, i
17 8-cyano-3-sthoxy-1 7a-hydr05_gyandrosta-3,5-diene 17-(chioromethyl)dimethylsilyl ether,
178-cyano-118,17a-dthydroxyandrost-4-en-3-one 17-(chloromethyl)dimethyisilyl ether,
178-cyano-94,118-epoxy-17«-hydroxyandrost-4-en-3-one 17-(chioromethyi)dimethylsilyl sther,
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" 10 17[ err]-cyano-1 7a-hydroxy-6[err]=methyl androsta-1, 4, 9(11

)-trien-3-one 17- (chloronethyl)dlnethyIS|IyI
170 err]-cyano: 9ferr] 1 ° o2 il ﬁﬂllljl]il ||I|I [l
1[ err] - epoxy- 17a- hydr oxy- 6a- nme h?l 3?13?%3 a-1, 4-
17- (chl oromet hyl ) - di nethylsilyl ether, 17[err] cyano-1 ,
7a- di hydr 0%yg.8and 1 1R)il7@ MY Py dhairbsté-3, éidléﬁe 3Ryl ether 17-(chloromethyl)dlmethylsiIyl
17- (chl oggyret hyl )dl met hyl sl 1yl 15 et her, 17-cyano-6a-fluoro-1
7a- hydr OXyaﬂdéﬁﬁd-@ﬁﬁp%&y-ln}hydroeﬁnaosmm-a-a’n-é o 10+ chioedniesyDdimetintisityl lethisd, v |
her, 17a-1zg-evano-114;1ha-dihyadoryabbrostel Wrgioe-Brosentir(cridroretieriidiBethyisilyl ether,
-§C hI or oned-typhd-tathpdrinybreirdsial1 dedidne-8,11-dione 17-(chioromethyl)dimethylsilyl ether,
17 cyano- 1174-dyéeo-tHathydioxy:6ypamethy badrosts-49(1 13digm@one 17 -(chitramethyl)dimethylsilyl @her, et her
17- ( chl or or&s-twphd-98, 8 epexiyi Teshydioky-@a-methylanghgst-4-en-3-one 17-(chloromethyl)dimethylsilyl
17- cyanostefa- hydr oxy- 6- net hyl androst a- 4, 9( 11) di en- 3-0
17- (chl or orted- WP‘)‘HWFT@’( ﬁipydgqu androsti47e 7- h|oromethyl)d|methylsilyl ether,
7a- ’Hy dr oxv- 64 FP@P%VI"‘?&‘MQ{P’HSBP'&“O ancmsiaf ‘5,9(1(19 3'3"°0n e 17-(chloromethyl}dimethylsily!

T o oo H%é’mﬁ‘? oo st Rehanista S8 Fapn dona || - ehleramet. |
Vagsite nggiir?%a?%gr-ﬁ? Mw%&%&@){ VLTIl &%ﬁ& a- %ﬁcﬁ&&mé&y))dlﬁw&thﬁ%

ro
et her, 1?'1"
3- et hyl g ei met hyl'si Iyl et her
17- Cyano® -dyhio-6l W-@fﬁ&w dAdrbfa-49H)HeRB-0Rs Oﬂ(@hlér&métﬁw)m{ﬂylhi@l ik, 0Xy
ether 17- (Q‘?i RE MY rbxy-1f id¥daRdrbsy- E-BJBEH 17-(chloromethyldimethylsilyl ether,
17- cyano- 14gg- E\béﬂd’ MMWGﬁﬁﬁx?an ostd-ed{3iond ) 11-8imBWyIlyiDRE ether 17-(chloromethyl)-
17- (di chéimemy@iitoey, di net hyl sil yl et her,
L 17-gyano- 17ag-tyans- mmdrymhetmaﬁdroﬂa-qs(m)mén-@om Ui-(ot@orhathy))dimethyisityhethet,hy | si | vl
et her, 17a1Tseyate-17a-hiagroyedayaindandrosiad,8,9(d()trioh-3jonel i 22ihiGometeyl)dimethylsilyl ether,
17-(c hI or orteg-typhd- thisrd-titndedxy-pimethly lawangdro®@-en-3-one 17-(chioromethyl)dimethylsilyl ether,
17- Cyano- 1 728-typar-Sfuprrit7asiny@owand@sieds 901 irienp| crreetibt giher 17-(chloromethyl)-
17- ( br ondimethyisivhettierret hyl si | yl et her, 17-cyano-1
7a-#ydr oxy dFiie¥eae-118.1gmdiydrpreandroge- hiepr- °R°eﬂ‘Jtﬁ"mit?’?s"('P’Hdﬂh%t1ﬂ)f‘|’hj°6‘i"ff@‘[yhyI silyl

m hel
?_t7 h((a{jl c ﬁ?‘ Om onora- hydr ox and r!(()1s t-a 4 -ong 17](310h%r0methyl)é) me%hylsulyl ether,

R L 'fq'°:,zn:‘d i o,

' Odormt g% -1 fa-Nydr xyarrri :lst_g_ 3~ hylene etal 17-(brom oth Iﬁﬁethylsilyl ether,
: yano 1'2 f yQ . P -(lodom£®ﬁ BRI ether,<€1 al
17 (dl chl or,on androsta didnRfImethyldimethyisilyl ether,
17- cyano- 11 ﬁ' Lnee%y tﬁyaw-@ade Bk @RSy Pdther,
- 17-(chl or oy Fli'afﬂ?&r rﬁ' sﬁé 5, t1 @ién-a-one 3-ethylene  ketal  17-(dichloromethyl)-
17-gyanogih Haxyandr ost a- 5, (11) di en-3-one 3-et hyl ene ket al S
- 17-(brono z‘ﬁz"ﬂ)ﬁ\}naiﬂ%&'ﬂyﬁ&qﬁa 59 pdien-B61d Hélhylene  ketal 17-@EhlorayenydiBatniisivior o- 1 1
, 17a- di hytelroxyandr ost a- 1, 4- di en- 3- one 17- (chl or onet hyl ) di net hyl si | yl
et her. 29. 1m-wam;%mydroxyandtbsta§§ 9(10)-dibred-one2Bethyidine ketalt fTdbromerhathybdimethyleilylher
(L1) is dfercapano-1 7a- hydroxyandrosta-4,9(11 )-di en-3-one
\_[‘7 -9 chl or ortgs-typhd-ghi-iverot1y 8, 37[a|-d}ﬂydre1smgqrosta4]54—dlen -3-one 17-(chloromethyl)dimethyisilyl
17- cyanost®ri7a- di hydr oxyandr ost a- 3 5 9(11) - tri ene 3-net hyl ether

17-(chI0£orrethyI)d|rreth I§|§I¥”_e @ siyl p h e
S é{"n‘iﬂ'
17 Cyaﬂo pre ﬁ?@fP@}(‘? D A n- -one 17 chloromeg'lyl)dlmethylsnlyl ether,
1?;1"'2"69 Eimw ther 157 (chIoromethyl)dlmethylsilyl

;QLSE%%W fyﬁ

17 (chl off 'FE drcl - 19 éi%g«;ni’eth dimethylsilyl ether,

7a- hydr Oxy1 romethyl)dimethylsilyl ether,

17 (chlor 0 Ia osta-1 49(ﬁ bﬁﬁ-s-o - CY AliEnicromethyl)dimethylsily!
dr oxy -rret an rosta4é{ “trien- 3-one

chl Or O'T? E\)éha o &rb%'-dsrhét lan%ﬁ@iﬁQ@f)—tnen-a-one 17-(chloromethyl)dimethylsilyl ether,
17 cyanog®-f1 uor o- 3 7a-di-hydroxyandrosta-3,5,9(11)-triene 3-nethyl ether
17- (chl or ores- E»éha-s-ﬂmdm{maﬂIhsarw&nd&tsdaars,g(15ﬁnaﬁ 3netiyl hather si7hgHloraztettyh- (| | A)
as def i n@methyisiigrghenf clainms 13°to 29. 43 EP 0 268 400 Bi
[ 22,21 1011 11 VI _ ._ '
' 30. An a-halo silyl ether (lIA) as defmed m any of clalms 13 to 29.



Revendl catl ons 1. Proc~d6 de production d' un 21-hal ogénocorticol de de

formule 1115 X3 X =0 t Oz===c—e— O
(I'l'l') 10 16 ou de son Cl 7-6pi |l e dansla ueIIe esente
-H, -d, -Br ou -1; X5 represe%gwg]ér ou -1 ‘F'“lCHZ ou
a- R16-1: 0- Ri 6- 2, ob RIG 1 represente -H, -F, e 20
‘groupeveiaicdtign@pr ~sente ~~~~ ~H, -CO Xes ou XZS reprxsente -H, un groupe

~alkyle ennCG a C7T AU, -C4,3, -CH2-0, -CO0-Re-s obi Re-s est un groupe

al kyl a, enoéadé&ﬁisducuondamzaﬁhﬂgé#ocoa&wedeformu»eﬁl X26 Xe2X2s 00 X26, X27 et X28

_ s@t identiques ou différents et representent des groupes alkyle on C1 A Cs .
#, ou bien -Si (X)2 SHX&Xx ob chaque X represepte ind6épendamrent -F,
-CHa ou -# et X3 et Xs sorft tels que d6finis ci-dessus, at R116-2
repr~sente -H, -F et -CH3, sgus r~serve que P un de Rl 6- et R16-2
represente -H ; qui consi §ts - (1) a faire entrer un ether
d' a- hal ogonosi l yle coyr ondanOHde formule 11 Xi X3185

, 190-Si-C- XS .41; 2\4__. (U 40 ou son C7
-6pi nbre, fornule dan g(&‘rephsente -F, -d, -Br, -CHs, -, ou
-0X,-1 ob X1-, repr~ groqpe al kyle en C1 a Cs 45 QU #; Xe
represente -F, -d, - CHa, -ou -OX2-1 ou X2-1 reprdsente un groupe

alkyle en G a Cs ou -e; et X4 represente -H, en contact avec au noins un

dqui val e e suffisament forte pour 50 -
depr otongde%zgggzgﬁﬁﬁmg%&%%% 41 6t her d'a-hal ogenosilyle (11) et (2) a

faire entref, gsgml.@nqgo{,ﬁactl onnel de |'etape (1) en contact avec un
r~actif derpr Rpaskmi £Af 00B-FRi-1 18R {7261 Rfs-1epRBNROS, a7 0L 6UXYMRs NiEdonPle

Pr eced6 giblipy ey rbpssemyendi cation 1, dans | oquel |a base non nucl 6ophile
tonsi st e emm,LDA; 55 Nl 'tape (1) utilise C-Si-(CHs)3 |le rdactif de
prot oddei | 830-Xas 0@ Xed reprémat-hifundkodmdﬂky@en@z@t(bc&'@xygbne consi stent en au
noi ns un GefudavefHerdt d' eau et d' un acide choisi entre HF, HCl, HBr, Hi,
HaPO4, H2SE0-Offes alidisekeest pregreune alkyle ereCr 414s, -¢ oEBHEY268 400 B13

112311 S'XzJXzﬁzi P X_m Fa71 9t Hob SSY ISBRIavRgLAY, d'ﬂé@ﬁmewerésea@nt qeq a@upq;rqﬂgseom que

" et oxal e 2 ¢ W (9 est condwte en presence d' 6t hyl bne-gl ycol , de '
net hanol Lﬁ"é)qcé?fgg H‘Eﬂ""x"%ﬂ’ésP o -Ef gl?f%b?f)@f?"t ' et her
d' a- hal 8 HET "Sﬂ é‘za”f”és%’,’ﬁn ur"bf‘?*lﬁn ous ’ﬁs""’S que; TurbAg) Brgrs 96@"'2

- pr OdUCt ! )g falrf eﬁtreran ét erad &alo 8&0‘%' r}gsgongantd fl;)rmulleql (11) sulvant |a

revéndi- catl nsiste a faire entrer un
.17-cyano-1 7- hydroxyst~rone cor;es ondant de forrml € O~~~~m~~mmm——m—— N
. '. i 1 k|
v R
35 0 Sl-C xs
x, X4 (1)
= Ris
40

ou son Ciz7-€épimére, formule dans laquelle :
X représente -F, -Cl, -Br, -CHa, -¢ ou -OX;-4 ol Xj-1 représente un groupe alkyle en Cy & Cs
45 ou -¢ ;
X2 représente -F, -Cl, -Br, -CHs, -¢ ou -OXz~1 oll Xz-1 représents un groupe alkyle en C: a Cs
ou-¢ ; et
X4 représente -H ;
en contact avec au moins un équwalent d'une base non nucléophile suffisamment forte pour
60 déprotoner fa portion -CXsXaXs de I'éther d'a~haiogénosilyle (il) et
(2) & taire entrer lo mélange réactionnel de 'étape (1) en contact avec un réactit de protodésilation
et un réactif d'échange azote-a-oxygéne.

2. Procédé suivant la revendication 1, dans lequel la base non nucléophile consiste en LDA ;
55 I'étape (1) utilise CI-Si-(CHa)s ; .
le réactif de protodésilation et le réactif d'échange azote-a-oxygéne consistent en au moins un
équivalent d'eau et d'un acide choisi entre HF, HCI, HBr, Hl, HsPOs, H2804, les acides perchlorique,
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10 ’ ‘ Ol t6 ou son Cl7- 6'p'i' nmere en
contact avec un produit d' addition d' ether d'a-ha espondant
‘de formule XEs.Si X1X2- CXXsXE ( y)o agqaéagaquel | e ummﬂmll lﬂmﬂm

groupe | mdazolyle, CFa-C(- O bl o) (-N)¢ -'O %025CFY ou -ClO4
20 4. Procede suivant la revend| cation 3, dans lequel la mse en contact.

est ef f emdotbR6riqRe) fqhiiqbe BSEqud, propichizae piioRaliquel’ aci de choisi entre la
tri et hyl amiréiepe (R)eest condiuite wh pridsenes d'dtisyidclo-glscan 1o mgthbddy buadvsdpiopaitol; et~

trlnethyl ane graypelcganppn pabitio C17| dansiétharzd)-kejogErisilylerittally tatiguratiohal | ne, | a

m~t hyl pi pdridine, le N-nethylimdazole et |e 2-nethylimdazole; 25
A pi Fe Brockss e praduction digh Bthert di6balagéngsiy®sdenfomnuiy (insuivantdd yesendicatie 1sgul del at i on
chol sl epnrCar-frimare, qyi m'mém Adiey v tirayeno-TAydroyystéroidp ceftespapgant ¢ famule
|'inmidazble, Ie Nemethylimdazole et |€ 2-methylinida- zole; Xi est un
groupe -CH3 ou -OX1-, X2 est_un groupe -CH3 ou -OX2-1, X3 reprdsente -H.

-G, -Br et X5 reprdsente -l oyoHBr ; et .30 =~ - le groupe cyano en
postion Cl7 pré6sente |ajco figuration ,. 5. Procedé de productlon d une
progest erone de farnmnul g ™No- Rl ~~~R1

/ 40
défini dans la revendi g | qui consist: 45 (1) & nettre en
congact |'ether d'a-halgggenosilyle de formule 11 suivant |a revendication 1
ou son Cl17- 6pinbre avec un agent r~ducteur du type B en pr~sence d' au

DI NS UNouesbH ICY Abpfif¥re Bn bMRCSAEY GrEprEfRit RIadditon Yéfor §'d-haichéhBiiyid Sorbdpordamidact | e
el ange ®enule’ XISBRR.-CAPGRVEQ, difs gldfis X rept@sefio GCID &l Snl gdup® iinidizoyié, dFeaet | f

d' echang@-)aep CHs-8-®)P)HDeS0.5F, 6u -0RD,0c~d6 sui vant | a revendi cation 5, dans

| equel on utilise 4 ou plus de quatre 6quivalents d' agent r~ducteur du type
B; |' 4geffrocédé sivbtdarevandicatipp®, dBnsdeduell e | i t hi unbi ph~nyl e, | e naphtal 6nure de
sodi um ou demise erhéantecicast eftectuder dni pigsedce 4'undiccaptentt d'aside iehgidi leintrehie trigthglambé

| a sour cla fihetyjamiseoln Slisopropylétylaminet latrimétviiagine, lacpyridiag; f'imidaznie, e Ntmsthyloior-at i on
et |e r-Rielneslafy W&fvg@"&z'ewéshv&mywh@t @@tméctfynm'qqeledesfu ni dans |la

revdndi ¢ 4 Mise en coptagt ost, pifegiyée en Arfsenge dan | catalyepur dp (silylatiory cholgi gntre la 4-

confi gur E B‘f’?m'mpy"d'"‘? la Iﬂrpé%?!'ﬂiﬂ”d%d"l?r Henidezclen o Rrmgthgimidazele e g RyéYilgidast ~r one
de formf® Lot X 03 o )%asé ~~~~~ é \‘ngou de
son G - é‘(nl?é %a n‘gt? Hems P90 it WSPG-g X JRRLSAUR HhiClyBHE | o

- reygndi cat} leQYrou no'orl é‘o@n hgsenﬁla ccr(%}lh?uraﬂg{ﬁou -1; 15 qui consi ste:

(1) a nettre en contact un ogenosHer de fornule 11 tel que

~d6fi ng, qﬂgggdg@elgrga(,@m,qldq,a;b,g&s,gmgydesgm,u{;]v7 pi ntre, avec un agent -reducteur:
du type A; et (2) & hydrolyser |e ndlange de |'etape (1) avec un rdactif .

~de prot 0d6si | ation et un rpactif d' 6¢change azot e- b- oxygbne.
35

Q)]
40
dans laquelle Ri¢s est tel que défini dans la revendication 1, qui consiste :
45 (1) & metire en contact I'éther d'a-halogénosilyle de formule Il suivant la revendication 1 ou son Ci7-
épimére avec un agent réducteur du type B en présence d'au moins un équivalent d'une source de

protons et
(2) & mettre en contact le mélange de I'étape (1) avec un réactif de protodésilation et un réactif
d'échange azote-a-oxygéne.
50 )
6. Procédé suivant la revendication 5, dans lequel on utilise
4 ou plus de quatre équivalents d'agent réducteur du type B ;
I'agent réducteur du type 'B-est Ie lithiumbiphényle, le naphtalénure de sodium ou de lithium ou le
lithium-4,4"-di-tertio-butylbiphényle ; . .
55 la source de protons est I'eau et un acide ;
le réactif de protodésﬂatvon et le réactif d'échange azote-2-oxygéne est tel que défini dans la
revendication 2 ; et
le groupe cyano dans la posmon Ci7 a la configuration g.

45

+F Ry . dans IQYuelle RI5 est teI que



20 8. Proced6 suivant la revendication 7, dans - lequel ["agent r~ducteur du

- type A est le lithiunbi phenyle, |e napht aI ~nur e E ul‘l t hi um ou

le lithium4,4' -di-tortio- bu%é[ﬂt-)%&%aig e; on uti Tﬂ“ma‘lwmmm \T & environ
5 equival ents d' agents r6duc - Jpe-A; 25 "« ¢ le rrackif d
protoddsilation et le r~actif d'echange azote-& oxygbne sont tots que

d~f i Ni ProdétR e pRodl@YERGHeGRInY @by ProghstéidiRlb fdAGIOYVI que de dbsactivation est

“choi'si entre le dichlorethane, e dibronethane et un benzoate le groupeg ™ """~

cyano en position Cl17 de_Myther d'a-halog~nosilyle (11) a la configuration
@530 9. Procede de prodyction d'un 6ther d'a-hal ogenosilyle de fornule 11

| vant | a revendicatio Oou de son G 7-4pilnbre, qui consiste (1).a . ..
t Ner, ,sip! 6 hal ogend correspondant de formule IIB X 1-
YaN B {: (113 X 2 45 ou

nmettre en contact un
- X3..8 CN - |

son Cl 7-pinbre, f le dFs— Bpmel le X3.1 repr~sek¥® -H -Cd, -Br ou -1 ;
et )X B represente\- -Bl ou -1. 10. Procdd4 suivant Ia revendi cation 9,
d#hs | oquel 60 X3.et. . XS-B repr~sentent -H I et qui utilise un
i odure. 66 46 EP 0 268 400.B1 _ -2 1 it 1 f 11,

P{)Effﬂige.aoﬁfgi%’ irné.~?_o.rmyj‘.é'_ﬂe.j[béy%~s.sg.stjf'eﬁqy‘é%Efﬂﬂéa%ziéﬁ%.vs&ceﬁ%ia; ~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. 0 1~~~~~~~~0 10

15

0 ou de. g &42 oR RbrIRE 6 sthe? UiHaBgddadiste e MRl ProRe B ddn8la rAbRIEREA NI dans
| a revendb.pgg;nld;)pé&mérgqyecqgrggéns;égucteL5dutypeA dl) a nettre en contact un 6t her
d' a- hal ogfln Aydrdipsble &BlahgdSdRARBERN{1) SlBc LIFsattk Bo brotobilidtion Gl réleififid¥ckangians | a
revendi cablo@ioxjgeRsl son Cl7-epi nbre, avec un agent reducteur du type A (2)

. Aeoettre en contact |e m-l-ange de |' 6tape (1) avec un agent oxydant, et (3)
2 ned t Pecdnd soioant lacdvendication| 7adepe legwl | ' et ape (2) avec un r-~actif de

pr ot oddsilegent @ruckiur dintypeed @stild litojurekiphémyge lecnaphtalén@racdeysgtijure ou 8¢ lithigm ofleoc ~de

- sui vanfithiv-4iedidentit-mivibichénylel,.  dans | equel |e groups cyano en position 01 7
de |' et hen utlﬁsaewaprb@%h@wrwwéquw ants dagepts eRIHFPUR FutvR . | ' agent reducteur
d® type Ae éaetifda|proipgésilation eh e réastisd'dchange grotrA-@yg4ne for te'q wgiéﬂ'f's gy dmnt est

| e per &¥gWEateN Ry dr ogbne aci de mchl or operbenzolgue qu | e N-ox de de 25
trinet hyl'éﬁ’ﬁ"hi"’°t'lq%p % d%ﬁ‘ﬁ"f“"?!‘e"sb?h&?'c?ﬂfé%PldéFF'P'E?Wa'??t le|d; "}'“63'8?“] ‘?t “Ei PRR ehge

azote-a- q%( Ep%%g%??tne?n gést '05 ﬁ cgetl'g.?n%r J' a-hsalog }ylﬁ?ﬂ) é‘?a con{jgéxpag n , et I agent

-'_a rotique ans re end| cation 8. .30

P . d
J 0% ?ﬁ\ n&mm he %%.@Beaysuyg %ﬁ fJnﬁ .anﬂ&aﬂi b RshaRb SRl R dans
(’f) a mettre en contact un éther silylé halogéné correspondant de formule B

3%

(118)

‘\.:" ’40
45 ou son Cy7-épimdre, formule dans laquelle
Xa.n représente -H, -Cl, -Br ou - ; et
Xs.5 représente -Cl, -Br ou -l
10. Procédé suivant la revendication 9, dans lequel
60 Xa ot Xg.p représentent -H et qui utilise un iodure.

55



‘R11 - - T X2 X4 40RI (11 A) 45 _ — RS R6
- dans laquelle X, X1, X2, X3 X4 X5 et R 6 sont tof'S que dl\/flnls dans | a

revendi cation 1, 50 n groups - m ﬂ

Ri o est un groupe a-Rio-i -RI B}?%P%Bﬁepr esente a\@‘ﬁ‘“\m\ \‘ w

et Rr-2 represente -Het |'"autre represente -H, -F,

en Cl 14 BRcéd®id0 prdd@tién didh @i de-frriale IR O-1 et RS forrrent conjoi ntenent ‘un" T

- groupe -(CH2) 2C (= Ra-a)-CH=o0u -CH=CHC(C( = Ra-3)-CH =, 0OR3-3 - it

repr6sento 0, 55 oir oupe = N-Ra-a dans | equel Ra-8. est un '
di gal al kyle en G A GCs,}-# ou -CH2-*, un groupe -X 2-CH2CH2- X22- dans
teqeel X21 et X22 sont |de, |Q]ues ou differents et representent -0- ou -S-,

un groups a- X2l - X23: #- Xp2-K24 .dars | oquel X23 ot X24 sont identiques ou

differents et sont dy\} EP 0 268 400 B1 111111 111111 11
M ! * groupes abky Rgg ou -0 et X21 et 81 ont 1a dé6finition
donnde ci -dessus, ou\bi kn_u groupe r-H,1-ORe-4 ou a-ORe -4:,d-H, oORs -4
repdsente -H, } rs- CO X2s 00 X25 represente -H, .
un groupe alkyle en C, a C, ou O- 5 ' -C- 03, CHZ 0, -CO CFa,

-Co-Ca 3 X26 27X28
00 X26, 2%" ﬁ%pgnggf e%tdf"gue ueﬁ ng gb Iﬁéugéf@{ d ﬁ? ’°d%'§d'°§¢ 8upé‘§ al kyl e
e esent gg;‘ﬁr;;*a;‘;:ﬁz“ﬁi?;g‘%ﬁm"ﬁ%iﬂ ﬁ"%ﬁé’{f b s ’M""l fH oo cumatned 1 e
en G | C,(2Qunetite encéntaé Ry R&1E35 8o 'dtape (1P hvec ukgent dxlifant, at, OU -OX2-1 ob X2- |

est un r ads)caetrb keyil contaun 1€Chéldnge'le A6tape? (2) ¥@c IR REddtredel @otoddsilatiéal ot unBéactil - 1, -
X4 r epr esardchangdhte-2daxygeaqr esente -Cl, -Br ou -1; (A 1l) Rr, represente

Rs-2¢: Rs-4, R6 reprb6sente Rr-e: R6-4, RIO repr~sente a-Ri o-3: 0 Rio-4 et R7
repr eSéanrecéaéleaat-lﬂevrinbluﬂlodm RérisJeuelt Re6- 4 representant -H, -F, -CI,

al kyl e en @ greupCayape en pasition @, de Héther d'achaingsinchilyls (IR @ lajconfiguretiopt; avec | ' un de
Rs -3 et REagent rédugipyri ftypa Aeostielque akfini dapg I8 eavensisation 8Cs et Cs, Rio 0-4
representel 39@13°"V‘I’G“b 8% I Peroxygla i hydrgebnmelagide m-ghfrroperberzpigyet °lt nieride ddent  un

-

o] ! 00 R t tel d f -d A-1 1l
R i s i o e
| equel dl

e sodi um 'qogm s r° gl‘jﬁﬁ?@aﬁ’téﬂﬁ%ﬁéei?‘ﬁ%{épﬁg "S?a'léégg‘é“i? ﬁ SLr (c):ﬁpeI 2 :?Ist h;un} Re
;)3 38ﬁ1%r:ga:§g§ atﬁgnﬁ u%ﬁ&q@e %%pgv?ﬁt%%ﬁoﬁs %éﬁgr&%sbga%ereg SLF% &gqé%sﬂ)hs es t

‘un groupe a &135 7:8-R35-s, Rs est un groupe a-Rs-7:8-Re _s,' R7 est un
"groupe a-H P- H et Rlo est un groupe a-R10-7:B-R, 0 -s, oORc-7 et Rs-s
representent -H; R10-7 et |'autre de Ry ¥8 Re-s tornment conjointenent un
gr(wpe - (CH2) 2- C( =R3-e)-CH2, deng! oquell Rel s est tol que defini 26 -
-dessus, Rio-s repr~sente - CH3 I'urO-cﬁel'F$ ¥set R6-s repr~sents -H et
I autre reprdsent «an gr exgl kyle en G a Cs (A-V) Re est
un groupe Re-9: Re- *101 e -s R7-to, Ri o est un groupe
\g-Rlo s:#- R0 -0, ‘Ré"‘ iepr~sentant -H -F, -C, un
gr dupe al kyl e eR, - L pri s conj oi nt enent avge J un de R -s et
R 7-io0, formant un. ’ : alson entre Cs et C7, et I'autre de 30
_ d Ri0-10 est un groupe -CH3, Rio-s et Re tornent
conj oi nterrent un gr o RR) 2- R3 3) CH= ou - CH=CH C(=R3-3)-CH=, dans

{ dans laquelle X, X1, Xz, X3, Xs, Xs ot Ris sont tels que définis dans fa revendication 1,

50 (A-l) Rs est un groupe -CH: ou a-Rs-1:8-Rs-2, Rio est un groupe a-Rig-1:8-Ri0-2 et R
représente a-H:8-H, I'un de Re~1 ot Rs-2 représente -H et I'autre représente -H, -F, -Cl ou un groupe
alkyle en Ci & C3, Rio~2 est un groupe -CHa, Ri0-1 6t Rs forment conjointement un groupe -(CHz)2-C-
(=Rg-3)-CH= ou -CH=CH-C(=Ra-3)-CH=, oli Rs—3 représente

=0 .
56 un groupe =N-R3-3 dans lequel Ra~s est un radical alkyle en Ci & Cs, -¢ ou -CHz-¢,
un groupe -Xz1-CH2CH2-Xz2- dans lequel X21 et X2 sont identiques ou différents et représentent
-0- ou -8-, .
un groupe a-Xz1-Xza:8-Xa2-Xz4 dans loquel Xos ot Xes sont identiques ou différents et sont des
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~dessus; (A-VI) Rs est un groupe =CH2 ou .a-Re-TT: ,R-sie-12, Ro est un

‘groupe a-R 0-11:0-Ri 0-12 et R7 est un groupe a- “H ‘\ m“mmm ul et
"'Rs-12 repr~sentant -H, et Qfotg réa‘sent ant m “
€s

groupe alkyle sn G & GCs, RI un groupe -CH3, ¢ Ri'o- ‘et  Re tornent
. conj oi ntenent un groupe -- - -CH2-CH = C(Ra-s)-CH =, ob Re S representes .
- NX25 XQrbupdalaisie sn €} 2 ¥ Qu 501 5zl S K dnflld @6finfhion Bbnhdecki-Bedbiss, &L bidrepr esentent un -
_groupe al.%.ydr&,pg:g. O -£6u a-ORs -+ BEHS0 Hy Rlrepédant@t  Xao torment conj oi nt enent
avec | ' atge d' azote auquel Ils sont |ies un noyau heterocyclique choi si

ns | e glcovpsolirs réppssans-Hyn grodpedikple en Oi PEF budighe et nor phol i ne, ou bien :

40 - -C-¢3LHOHgHOUpPe - OR3-s dens | oquel R3-s est tel que d6fini ci-dessus,

et un gro@peGFeGBmeO}O-wanuBé-@%sttel&)leGﬁﬂntc'-d@nl!? | oquel Re -6 est_tel que
defini ci-Stkedeiey of Xes\/Xdr)et Kfs sontidantiquge o plsremis gt3onkdes) aroureg allkde e G ¥r oupe
Rs-, 3: Reop 4, oRpieR st un groupe a-H ,OH, RIO est un groupe a-Ri0-9:01Ri o-i4

0b0 ' un SEHKHCEM (480N 4 ~sente - oy a cal yl e en
Cl° & Ca eft 'P"'éi?f“PéF'f'ﬁ' 8'6‘?'” )%\v‘e?:“ f’"ﬁﬁl & ¥'<5°gé %’p‘une

secondé® s&"ft ; n% " ° § R A Bupe -13
forme & {epng e pr te - u - A
CH- C( Re a|;iepr_s ’ﬁ@a g%t:f -;;, oné@sﬁn@%-@?% t‘lgiﬁtra est un
gr U 5ih @? dérhsg{ &LFQ sg Britde Od 3t &, ALRE a-

R 1t E‘?@ i ?% ot wau?er quhe_aaetkh.-,hﬁﬂﬁnemtboh;ouuemde"ﬁegm@e SICHRE-G. 6

repr~s Qhe_sy_d;hz.dul-'iq -7 bk tePducWBrinDéi@ugRes al kyle en G a Ce et |'autre forne
conj oi nt SREN) IR, AUEE phis dnjoMBmBA-forfe lun B&up’e = CHCHS ERICiy-CHE dans leduieBRsson entre
Cs et GsprésBM®ORIS, f url grauperafkyld@n Be2ics, letithid; leSodiw, nepdtassion lomagrésient  un
gedouUpe Rs Gbtuntdroupl &Bs s B)Rs=s 6lH'uDOe Re—s-e8 Restrem@bntqubetdmmprmmdesﬂh@ (A1 X)

\“ﬂs est oumn grogpspikyRen Ti AR5 eflRy, esRuregsoupan-H-dupe R6-i 7:Re6-s, Ri o est un

groupe a- (ARV)Rs 168t @ GRoupe &Fs ot:6-Re7s S tosLum Qigupe s 4 APt A 08119 groupdlif- Re- 7 et

" Rs-i s regrRsesitup groupe a-Ryo-z:BR1oet, o fs r7a¢tiFe = "969%9 @ -H R At ket dq Ra—r 5, r o

pris cohReoisrermaesoniginterpent uy gropre (Gt (7 Rs-RsCHesdans faguel Fares eb@bms:é@!;
| 2 sorf-dastuschios eeféiegte Rt 'ip dp %ﬁ ﬁ"ﬁ '%ﬁu’t Paféaeé‘*’RE ot hartfefep@*"\t% A
conj oi r?t’éﬁﬁ'ﬁt‘petaﬂ‘ty'l‘?éﬂf:‘ *groupe_ - J%% -Sreste.tel quo

Ri O I S 1o-1o TR on?r& RL Q&R\ﬁrﬂtcoﬁ]&nt%wgﬁ

Cdefini ci 9N P?) §:‘ésn n 33 (_ﬂ g—s e
a- Re- I&}P“‘R u&:ﬁég qﬂﬁeé -:a' a% uge EEC de )géi ufte de

P a5 aé%Ha‘ ou -CH ans lequel Ra—-s estltel que défit kil111 1
: 1111 I pris con10|ntenent fornent une |iaison sinple .
- car bone- ﬁko&?un ?BL&SLCHJ‘OQ&-WW-&J‘L 8 O88t-ud Qradbe R 20:: @81 -14ret G oupe .
al kyl-e e@lrhn(aro E36-H, Pud do RY-(1 GF: - Repisseritghe-HRbt 1%utrd rogrdsentadt -H,dBREI duequel |'un

- dgs R, grokip&hiky dn €122 PF,IFG0-G086t Qh GioBiEDOtla, BYEE: %Ps fiamen conjuintanenbivcgzoups ai 50” R

. -entre CeHzea:H&(na.e;-cm PodtRses mpréddpte, -1 et Rl 1-2 represente -H, 5

(C-11) R N4, ol Mot Msbpsenteidenitiqueby difftments dt espréedntedt @-groupe elkdeer &i hHe=znent
avec Rsef-GHER eliiXes£ pioXsy dermenttcosicifiement a@c, I'atame ¢i'azete Gusiybli tlgwp'ét'iéﬁ)ﬂ" peyapc- || |)
a- Rs r é¥¥eswiique chdisi danBile groupp des noydux pyrraiidine, pipgriding @hmerpheling. giybieth gr oupe a- Rl 1
\“*30 R1 uregro@ar@ﬁal-ggwe!equel Brs @6 tpbiquq défigi ciglestys. of _ g re resent e - H et

“autre den greupe -CHfa-Pft HH = GORep G fing leays! Rb‘lﬁ °5‘|‘@ﬁ“ i’f’ﬁ 4 dans
I equel R (M’"eEY ot gEpyee %1"1 '?fr”c ﬁigﬁﬁ?”pe ‘30'?‘[28 un °"p

est un ""f’ ic 'O X2r
X2a et %ﬂ }'Sa 8"’!8 :ﬁé nBj %mg R5-1 % 2 dans
| &ue ¢§§r’r‘f‘ g w& %él‘“ b Ko'a est
2=

un grOLﬂSe Aa\hl % ltls HP QVFQUB& @'&Mp@ . t5
14. Pr e,,_ ) es{% yendlisat 'oémun’lée n@'dpst %u 65onte #5LF, U @rAupe =CH2
ou a- rdup akyis n 09tQ§ﬁtreW9mW&ahi9ﬁtetﬁ9:Ra%‘cU iuh S0 IR O &t 8L ubbsedendRe- i et
RN 2 1 Gigisénodalid €5 attsShiol s @idufte. a@m_egsarmamdmm&mmr@meawmm apecHl kyl e en
Cl a CogrRleoh-dueRLLsk R QuolwBi@tioegts - CHa, Rio-i et Rs pris conjoi ntenent
forment up-igy AURS unl( §rolie2Rs—GERs=1sRBs Bpt GHgRUMORREr:B; -1se (i Satninogroup®. «-20  15.
Pr ocdd@R,sj:-a-1d é Ry éeumigraps incHig-li 300 lbakie RE-a g eths -RsrepédentenHgFoGhe unCH2 ou
a-R1-i radicaRaligieadn 0Ri20Cs; eyiaassaumt eonjnintegrootgvec kun [dp Bs 417 sRsRjsJorheihe secondede Re- i
etss RV Jiaiserpanis 661 6teCs; Rioetr ot-'antié deeRy-eetdis emipds copjointement forment un groupe -Chz-
CHz2-C(Ra-9) = CH-, oll Rs—s est tel que défini ci-dessus et Rio-1s st un groupe -CHs ;

(A-X) Rs est un groupe a-Rs-19:8-Rs~20, R; est un groupe a-H:8-H et Rio est un groupe a-
Rio-19:8-CHa 00Rs-20 6t Rio-19 pris conjointement forment un groupe -CHz-CHz-CHZ-CHz-, dans
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-F, -a ou un groupe alkyle.en C, ‘a C3, R 0-2 est un groupe -CH9, Rio-i et
Rs fornent conjointenent un groupe -CH = CH CO ddé
sui vant |'a revendi cation 13, d p%é&qﬂs 4R est mlﬂlwﬂﬂumﬁmﬁmr
a-Rr-1u:P-Re-12, Rio est un groupe a-R0-iif:-Ro0-12 et RY €5t *un groupe
a-H i5-H 17. Proc~d6 suivant |la revendi cation 13, dans |equel Rs est un
groupe Rivgddd z:eRiRs-4s pfiGeonfpintetiBnt Jordbril @nd liaisoh sifiple@@rbonb-dacarbiohe, @ @ttun yrougs oupe
a-Rl 0 - &-HgORCH30UR: -3 ostiditgraupe gkylegheCia-¢d:;0- H. 30 18 Procede suivant ia
revendi cat i(O#) R 3 estdagsoupe Biiel:RiR-2, dats lagoel ForodgBy 1 Nseti Re i R¥ris Bonjoierr@st avem
gpoupe R8s fovmdirg-spgondi ligisersdntrelGs gr® upld'aeireled il-1 :00R R ®Pé®net-HR7 est un
oépe a- H(CH) Ri.1 esoun grpupe diss- @udqnarlﬁquol #-0-prie patiointeniontavefle fdmegmispoudd R,
est un gedigfe eRPir-avectia ganfiguralipn & | et Ri,1-2 35 f orment conj oi ntenent
avec P, une( W edhgerrfsenp s BB Qu ﬁset@m (BPSeBe T OAY{UNIrRRe RiFh s et 1 R | -
r epr esenfi@s "H“°'ig’ d‘PF“d Bl g ropsgentp o ?‘é@\é‘ﬁcﬂ%ﬂahsc?ﬁﬂmss "Eﬁﬁ%“ﬁ Hh BHJE'?“ a- Re

repr esentbooyges ‘des Pe' R a3t 's"é f’ﬁ'“‘-""ﬁ"sﬁ‘l’f ' §H o 6- Rl
Hne G o B et A
repr esen upepll q%?b acsc Rgrﬁ*'eﬁ %@u éﬂ‘y ?"s °q"? 8”'3 |o&:j:3 dans
| equel ag 5 i o et P Zp rg’sent T gHotihe a-Rl i
-s:je-R 7l oD I un de RII -s et RI-6represente-H et |"autre de Ru -s

et 11: P@céd@ﬁﬂlﬁ‘a%?@tr&end!iaﬂdn%; daHQle%feﬂH&D@st Sl XLaHE R o —1:8-Re -2 et Ryo est

- SI(Xi) (3 grobpcBribo X 49-Re8S) ol iR 0 B 1Pt P SCkBprBdahtd AR bt taut@praisiRleCANLLE! 6leS
revendi Cad ig0se PKGL et Entacs,, RlaaSedréghtelun dgroupbe PCHRS ANLL-¢ ot BHPri® donjdidément . 23
Procede sxmengunt groupe FIGH£}16{ =03 RHOE =CeiRa - £réprdshinat 0.0oNs pr 6cedent es, dans

| equel X2 repr~sente -CHM ou 50 -OX2 -1 1 24. Proc~d6 suivant 'une -
quedoc JAq Bocdlié suivany &rvdvepditatiom 33, plamscleqlehBe st ud grwpd eGlie lou pRsrepRe~sehRe - H,

-Cl ou - Bprésen® unZBoupPprdaGa@-Rsarz walien de Rsreetdised woepnts -Het 'autse/ topdentet-Hons

pr dcdent &s;Cl gawsarpungplkyie X Cr & Sr Ry ertast un@rouge -CHar Fio40et Rs fqrpen confpintermn’s 1

| 11111190growe1HAGHER-CHFI1I1 111111 * C L N s * 26, Proc ~d6 sui vant

| ' une eI con ue des revendi cati ons pr6cedentes, dans |oquel |'un de R 6 -
et R1de. b @ b devegiegton 5y By iy G ene (-1 PTi-12: B ooy 0 -l
“sui vant " YR&° ?dbﬁ&ﬂ’é‘zoeég" PEVRAGIREA T B pr~c~ dent es dans quuel Ie '

gr Oqu %%éesuw ?Ia roventl |¥ |19r!:la gl ionf o - % fi\

PR 8 ! I8P pl
Zgltvgﬂm s? e%t e %{ eEF “'{6}’ c%;:oro(r%jdt ;FQ&@? yI i lyl engzl Ig (Ph)

170" C)ianﬁroééég -sRVAE RXUARGERST 33, ‘hat% thaubl RALANR-gRoup® Pe-16:A01s, Re est un brofigener de

. 17- (br oy, Qdﬁﬁﬁ&uﬁbhﬂ,ﬁ,}?@ﬁlo&g et Ry est un roupea-HﬂH
17 0- cyano- 177a- hydr oxyandr ost a- 4, 9(11) - di ene- % one, M her de

. 3- et Ry Rrocéde tsuivaiela revbrdidatidhl- 3. muda,yél i sRtubglotpd Ris & R1d-LL o0 R/ 0r eyRNQ- 3, 17a-
....di hegdr oxipawedt eaijomBnntOdvic IRy Juné BéddND, lialsorb bit@r Cdét Cy1 et lautre de Ry1~1 et Ryj—2 _
.17- ( chl orepésntey-H) di ndt hyl silyl e de | a

170- cyano- 17a- hydrooxyandrosta-1, 4, 9(11)-triene-3- 15 one, |'4ther de
-17- ( brRenPrsédé puivaai larckvengicatioh 8, eia@dedual a-Rg représente -H ou -F et R4 représente =0 ou un

17P- cyan@rouwwpa=fy-ctfofy ssnden® lopual Lyorfie-R - b Ri1k-¢ repi§eqntacttl et 'autre représente -H ou

\jﬁ “©chl of®6t hyl ) di ndt hyl sitl yl e du 3 4thy|bne cdtal de la 17e-cyano-1

7a- hydro rost- 5-bne- 3- one de 17-(chl oromet hyl ) di neth IS|Ier

du 1ol e iageyendiplon &%46&%5_5 e B esaens G Fu ol orge. 1 reppp

roupe a-Ry1-5:5- 11-¢ représente lautre de Ri1-s ot 11—5
représente -H, -OH, un groupe -SiXzeXe7 Xes ou =Si(X1)(X2)-C(Xa )(Xe )% ).

22. Procédé suivant I'une quelconque des revendications précédentes, dans lequel Xy représents -CHz ou
-OXj-1.

23, Procédé suivant I'une quelconque des revendications précédentes, dans lequel Xz représente -CH3 ou
- -0Xz-1.

24. Procédé suivant I'une quelconque des revendlcatlons précédentes dans lequel Xz représente -H, -Cl
ou -Br. . .

"~ 85 25. Procédé suivant l'une'quelconqu:e' des revendications précédentes, dans lequel Xs représente -Cl ou
-Br. : '



‘ether de 17-(chl orondt hyl .) di nﬁt hylsilyle de la 17h6' -cyano-1""—

7a hydr oxyandr ost - 4- bne- 3-one, |' M her de 3-m-t hy
17- (chl orom~t hyl ) di met hyl sl |y cyano-3,1 m m* H! st a-
3,5-di bne, |'ether de 3-nbt hyFso(%éag? %‘} (bronone myls | e du

17p- cyano- 3 17a- di hydr oxyandr ost a- 3,5-di bne, I'6ther de
17- ( cdsl eroesaststiydn) rlingGlidiashgue |dgs &vdﬂnc_&tians précédentes, dans lequel I'un de Rig-1 ot Ryg-2
17p CY arprédshtea-Hivy thuba iepiéSddterHioliy¢Handr ost a- 1, 4,9- (I | )-tri bne-3-one,
6ther de 17-(chloronethyl)dinethylsilyle de la
- 272 R ssuliand I'oneyqualdonged. deslredendi¢atians) préaétidntes- Gins deqas! I8 Groupe cyano enl ' et her
5 3-t positien By |ada bopfiguraion &t de  17- (chl or onBt hyl ) di m-t hyl SI lyle du
17p-cyano 3, 17ca- di hydroxyandrosta-2,4,9(11 )-tribne, - 'ether de
17- (8 ququétsw n’ Ia I"Q*fﬂﬂdtcﬂg" 43, dansdequgl | I'éther d'a-halogénosilyle (1) est choisi entre
17p- cyano 'ch?"h JZ-chigromethyligins M'ﬂ'h’!?s?'ea lag17g- QYfnged 7a-hydroxyangrostard.9(11)-didne-3-
17- (chl 8gpet h nrthyls | e 170-c
7a%di hydr g‘g%fn%er gé{bmlfwlﬂ‘ﬁ Y'gl"{?ﬂ'é('s'ﬂ’? g f?e?mcfég'ﬁ”‘('é‘fﬁ%?’??ﬁ’ﬁftﬁ'ﬁ'ﬂ)' H'df?éf'ﬁ'yl silyle
- de la 17% no-9a, Bpoxy- r fe 3% e-3-one,
" 4ther g 8;)4?: ridg Ryle e>§ & ?%cg-[o%f?ﬂghrﬁ)ﬁﬁwlsilysl K TN (2 noI 3217« e
17P- cyanoy ,T; ’
17,.( ohl 9690 éthe hy -rl%t e Wf«élf%ﬂﬂ&' GFZat ?fp%yé)oq?p%nf&an%ggi,@g@n tridne-3-
17, 6- cyan@efié b lﬂ(hﬂd?ﬁbﬂém%ﬂc@m I 3eA8 G Psyarite ﬁu4fdr6i(ybﬂﬁ:st?$&6@von9*
I

M ' 6t her a6thek te (12{BhFoMEtY M s dily3-Sthyidnb-8étsl Qe llar1 78-cyano-1 7a-hydroxyandrost-
17, 5- cyssm-3didB, 17a- di hydr oxyandr ost a- 1, 4-di bne-3- one, |'ther de

- 17- (chl or démérhgd Y dichiarbingthg)idimgtheisitye dua 178-cyano-3-6thoxy-17a-hydroxyandrosta-3,5,9(11)-
. 170- cyamrel 7a- hydr oxyandr ost a- 1, 4-di bne- 3, 11- dione, |' N her de
“17- ( chl or déttertgit7-GhkmrembiylinéHylsilyiiede I 1 7579anoy Ferbydioxyandrost-4-8ne-3-one, .
7a- hydr oxyétRe- Mm@l'lwémﬂrd9§t7'&=h19f09@mylvjméﬂw5"yle du 17¢r%m3379ﬁié¥drquwwéﬁ- de
:'17(ch|6§'6'ﬁ%9chI)dlnﬁthyIsHer -de -la 17 ano- 9p
 poxy- 176 y% o mmmwméanvbm PRCHERE e —

372;(7§h116$m P%d' gy Bl e co & ég?%ﬁéh-woxvﬂsﬂ-méthvfa"?km}4ﬂre
17 h|
Lo e/'éj\zh% "%%a'?%%‘*ﬁyﬁ'q%a? B gopng hpppdpsn g ydies |

de ch t I nQ- 9j

o p- 3ﬂpoxya| &tR gﬁ @T)E,%&%ya édler §Is7 t(g‘%iorAfﬁ' 51)%%%@%@%6;‘(9& *Tg ]c&;m 3(? 2

- 17-(chlor @&h‘ ¥|1 @hlﬂ@f-n@t){ l)%ln{é)f-ly@uyiiedu 128-dy/an§13-8HEH A 7a-Hydroxyandrosta-3,5-didne,

6, 17a-di hystﬁmhﬁ@maﬁhbm Ry Ry ae5a517p-cyanolmﬁl1ﬂtdm&o,?yam adbndiddi) de
17- (chl or osmdrhgd )} BichBrbmsthyldimstn@siB® dedla 178-cyano-98, 118-6poxy-17a-hydroxyandrost-4- -
‘1743- cy ase-3@ne,f | uOr 0- 17u- hydr oxyandr ost a- 4, 9(11) - di bne-3-o0ne, 1'ether de
17-'( chl or Gémikrhyde) dB-rthipy | sdtl ydee te(chiaordétmadimgtayisiyia 7dir hymamo-:{]upm- o
- 6- ndt hykityteayeidrosts-38dida) = EP O 268 400 Bl bttt i 1
- * C L Iéher dSW-(dblo@n@ﬂanétﬂylsuw&r la d@&8-dvanae9Ana B14pdxg1l Taghydroyyandrostaet.4-
--17-(ch|@¢r@mm ) di mdt hyl si IQ/I e de la 17, 6-cyano-11, ,17a-

El“ﬁydr 0 xyé‘ﬁhﬁ' g 117- jphﬁ@mgmy)@n thylsilyle de la 17,3-cyano-1 Tﬂéﬂh@py%yandrostad 4-digne-3-

17- (chI?S‘Porrdt d| mdt hyl si |y
171 - cyanb Sther o %yﬁ@U?’?méhWH‘E‘ﬁWP'H@a% r'aoézﬂacva"@ Ta j’Vd’°’*3"“d(°i‘f")4‘déﬁ"B Ad!3- one,

7aew§;9§§é;_ 7&@%@%??”?@9@%@ 5?? 'i)‘ %V?"Og é‘"éd’?j?{' s ancroste-49(11)-

I'éther de 17-(chlorométhyl)diméthylsilyle de la 178-cyano-98,118-6poxy-17a-hydroxy-6a-

méthylandrost-4-&ne-3-one,
. I'éther de 17-(chlorométhyl)diméthylsilyle de la 178-cyano-118,17a-dihydroxy-8a-méthylandrost-4-
éne-3-one,
50 I'éther de 17-(chIorométhyl)dnméthylsulyle de la 178-cyano-17a-hydroxy-6a-méthylandrosta-1,4,9-

(11)-tridne-3-one,

'éther de 7-(chlorométhyl)dlméthylsulyle de la 178-cyano-98,118-6poxy-17a-hydroxy-6a-
méthylandrosta-1,4-di@ne-3-one,

I'éther de 17-(chIorométhyl)dlméthylsllyle de la 178-cyano-118,17a-dihydroxy-6a-méthylandrosta-

585 1,4-diéne-3-one,

I'éther de 17-(chIorométhyl)dvméthylsulyle de la 17ﬂ-cyano-6u-ﬂuoro-17a-hydroxyandrosta-4 9(11)-
diéne-3-one,

I'éther de 17-(chlorométhyl)diméthylsilyle de la 17a-cyano-17ﬁ-hydroxy-16 -méthyléneandrost-4-
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' 6ther de 17- (chl oronet hyl ) di net hyl silyl e de I—-a ———————
“170 cyano- 11p, 17a-di hydr oxy- 6- ndt hy Ifneand o* 4- - 3-one
ether de 3-nethyle et de dda &51 thyl)glmnﬁl"illlmlﬂi”m
' 17 8-cyano-6-fluoro-3,17a- dl hydr oxyandr osta-3 4t her  de

L

11-trindthylsilyloxy et de 17- (chloronethyl)dlndthyIS|Ierde | a
17, 8- cyaggsbihe, 0, 17a- dl hydroxyandrost a-1, 4-di bne-3-one, |'6ther de
- 17- (di chl orgwgitday hi-glinsifidmybayi bty e 1'd-(bhlbﬁm§thﬁﬁmmlsmelde la 178-cyano-118,17a-
- 7a- hydr cginyarnsdyandrba4-bneid-Bel 1) -trl bne- 15 3-one, |'6ther de
/- ( chl or ongthenyde) 1THtHIBotSthy Ddipéthyisilyie delda I|m-cyano-17a-hydroxy-s-méthyléneandrosta-4 9-
, 8 Cyant)ylibae-Bigal, oxXyandr ost - 4- sne- 3-one, |'ether de
1 7- ( chl or onéthdngb )U-(Chidmhwﬂ)dl"}éﬂﬂ'sﬂb deda 17ﬂ-cyano -17a-hydroxy-6-méthylandrosta-4,8,9(11)-
17a- cyantgendB-onpy dr oxyandr ost a- 4 9$ 11)-di ene-3- one, lidth g
~ 17- (br onomééthey |dydrip@téwy1é$v')dwéé"vw °3d°4'9r1% ﬁ@"%ﬂe@d?“'&&vdr%y’a méthyBnoandrost
17, 6- cyahénefrashydr ox andros - ?3; oro-8 17e
17-10i odomﬂ‘ﬂW) g° 2 @| %6 d\- @'%‘t’?ﬁﬂyl%ﬂ'aé‘ e S‘é 1g-cyanc-iuoro-3,17e

17fi - cya‘l’i?}' ygndy e e ] -
17- (di cg!"% b ‘F@? 4 on%)“ v ids g’i‘cémg’ﬁ!%‘"’é'?gﬁgg'&‘?g" B A AP0 a- 4, 9(1
1) -dibn ' 119a- ndrosta-1,4,9(11)-triéne-
17- Ql odog, ! tyef )d31 ' ﬂrométhyp&'mﬂ mge-gila;@g%%g- @Mﬁgg&r oxyandr(os)t a-
3, 5-di bne, Iéth@tdbef' ﬁl@roﬂn@ﬂ‘f ﬂie&.biyﬂfemvgtyb%)ﬂmymim hydtoRyafltrost44hdiybiee- cet al |
de la 17, 8ygH@ndy + %@m brywyimBnpAsoRt @ R, Hhtianp-17i-Rarxknorogs-4.9(1 idldes-3-de
17-(chl og,gmﬁlt hyl )di mdt hyl silyle du 3-4thylbne-c~tal de I|a
170- cyano- Jgerlay d7-@rokdméthyl)diysiyEinasdues-dihyBnd-26I-dd iaiTe-cinonBrhybtotshdiost- de
17-pbr onpemidyne) di nrethyl silyle du 3-ethyleno-cetal de la
AAT70- cyano- 1&tner dhyd-(lmomémﬂ)GWtfulsﬂjeg:(u]aléﬂ)yiéd&md@“dﬁé‘cyae‘?*@"Wﬁ'ﬁ’eﬂa"‘lﬂ@t's' '
17- (chl odrersranby| ) di ndt hyl silyl e de |'a -
17$B- cyanod amrfdeuﬁﬂmcmqonﬂtmmméwylwy %Hﬁ@sﬂfﬁ'ﬂqhwmdméﬁ’%ﬂ'ﬁ%‘ )-digge-3rg
Proced6 engi vant ia revendi cation 28, dans .|oquel |ther . ﬁJﬂ o9 qgsuyl e
I‘é.d' ydroxyandrosta-

(11% eat %Is éggf# Hwéthyie etfe dr-Gademsinpimetysiyie T7>ﬁr°<¥a'lfré’
170- -gidae. [y d d t 4 th le et
de 1cya?ch|napgn¥eL°?ig&?wép haephh 9 i iageni o o e Y L2, 2

' o xyandr 9 8- e
1 I 4ol BN
17- :toChl 0 X ay di E?{t;%}ﬂ Et"&f FI?ISI‘ 1((?}9 §¥flﬂ Qnejcétal de la 175-cyano-17a-

7a- hydro e}a"l S. gﬁg ene- -one, et her de
17-(chlor oy MEtﬁ;HﬂdMléﬁlylgi 1ol @ Ia 17ﬁ-cyano-9a-fluoro-11ﬁ 17a-d|hydroxyandrosta-

17, -cyanq)u,q,,gﬁegly,gr oxy Ba m-t hyl androsta-1, 4,9- (111)-triene-3-one, |'M her
de &7- (chl or orret hyl ) di m-t hyI silyle de la 1 7# cyano-1

7a- hy O mybodas Raidnyih asveriaration 24, dnsAéglel Ithertd'd-tialogérBsilgledt)) estu 1’ 6t her de

-~ 3-nethyl e reherdés 14-Enibmbtayidiméthipgilyleddetit 1Rs-cyaroyil7ehydixyandrosta-4,9(11)-digne-3-

170- cyaneneb-fl uoro-3,17a- 50  di hydroxyandrosta- 3, 5, 9( 11#3 tribne.

Et.her d' a- h'éherg:lerﬂaméthm et de| 17AghloraméthyDetimédieyisityle dldaﬁsCVP"%@*'di‘J ’%ﬁlﬁ[ﬁ’é‘a'des

“evendi cabPOndrieng a 29. 55 51 * C L M S * Patent a
I'éther de 17-(chlorométhyl)diméthylsilyle de la 17ﬁ-cyano-17a-hydroxyandrosta-1 49(1 ne- -

one,
I'éther de 17-(chlorométhyi)diméthylsilyle de la 178-cyano-17a-hydroxy-8a-méthylandrosta-4,9(11)-
diéne-3-one, _
45 I'éther de 17-(chlorométhyl)diméthylsilyle de la 17 8-cyano-17a-hydroxy-Ba-méthylandrosta-1,4,9-
(11)-tridne-3-one,
I'éther de 17-(chIorométhyl)dlméthylsﬂyle de la 178-cyano-17a-hydroxy-6-méthylandrosta-4,6,9(11)-

tridgne-3-onse, ou
Il'éther deo 3-méthyle et de 17-(chlorométhyl)diméthylsilyle du 178-cyano-6-fluoro-3,17x-

50 dihydroxyandrosta-3,5,9(11)-triéne.
30. Ether d'a-halogénosilyle (IIA) tel que défini dans I'une quelconque des revendications 13 2 29.
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1. Verfahren zur Herstellung el nes' 21-Hal ocort i coi ds der Formel 111

- 05~~~~~~~m 10~~~~~~~~~~~ 16 oder des Cl 7-Epi neren_davon,  worln-Xa -H,
. -Cl, -Br oder -l bedeutet, der -1 bedeutet, R . -CH2 oder
a-R 6 -i : B-RLs -2 Ist, Fﬁgﬁfséﬁbsq,

b Sﬁﬂlﬂﬂﬁllhll tlil oputet
worin a-+ 20 -H -CO X2s, worin XIS-H

* bedeaRintansprudie - CH2*, -CO-0-Rl-a, worin 1%s C. *CsAl Kyl ,
bedeutet, -Si X26X27X28, worin X26, X27 und X28 gl eich oder vonei nander
ver sclhi @éRifren ki HetsMunGloinbs A Haycoridaids der FofeX - # bedeut en, oder

i ( X) 2- CHXeX. bedeutet, worin jedes X unabh.ngig von den anderen -F, -CHa ~ -

der -. bedeutet und Xay M e oben definlert sind und Ri6-2 -H -F und
CHa bedeutet mt dem Prdvi B einer der Reste Rif6,-- und R16-2 -H
~bedeutet, 30 wel ches Verff ahren (1) c’as Kont akti eren el nes
ent sprechenden a- Hal osi | yl etp®0s der Fo | Il X3 35
1 1..0-S11-CGXs. 1134 ({...:. X; ‘oder des Cl 7-Epineren davon, worm
4510 X1 -F, -C " , -, ¢der -OX1-i bedeuten, worin X1 -1 d
-sAl kyl oder -* bedeut F—®;¢ -Br, -CHs, -* oder -OX2-1 bedeutet,
worm X2-i G -sAl kyl pedeut et Und X4 -Hist, mt wenigstens einem

Aqw val ent ei ner ni cht 4hucl eoph| | en Base, wel che(aéﬁ)el chend stark ist, um

g; CX"X4Xs-Teil des a-Halosilylethers (I1) zu deprotonieren und 50
das t ti onsm schung von Schritt (1) mt einem

Pr oti odeésslP sjé(” Eﬁﬁ‘gﬁ'ﬁﬁm%nd ei nem :

Sti ckst of fx-sz@ LAk 5 beoleUSt auscherreagens unfalt. 2. Verfahren nach

ANSpPruch s Woms iofler ires 17isoH} - i GHoAP RIL] 81, Basom, LB -ORL, b&fautet, worin Re—<SCNI i t t

. (1% G -Si ~{4CHg) s verwendet; und das Protiodesilylierungsreagens und das
~8bi ckst of f-ea-uzssaormnsiof,bf-&mymc-bamemgens weni g- stens aus ei nem

Aqui val ent-C¥éas6iere,und el ner Sgure gew~-hlt aus HF, HCl, HBr, H, -

HsPO04, H2 1S10;Rs%s, worin Ms2s Ci-CdAky)-¢2@8r -COL ¢ Badeutet, | 1111111 111111

11111 | i 3i-SiXdsKizKesCworin| Xzs, X Snd Xgaeglei¢h qslor vonpihanderygrschiedamaing and Cr-Cdidyly- |

Pr3gpi onOdOUT'PoPeréﬁ"s‘P@fe ewAhIt ist; Schritt (2) In Gegenwart von

Et hyl eng 92 CHRfaXsrfedeptetypEs | so o anol dur chgef ahrt vm rd; und di e

& Yohénaig van;fle é?ﬂeeenrﬁr & oadgutet ¥ bﬁw
\%?P?gégﬁ 'a;-z' F 9B £y Eaouse] i o &V'P%%"gl"ﬁeg‘” °ﬁa|’8§*’| e%ﬁér hgp

"’FO{?neI ' %ﬁe wie in Anspruch 1 deffniert Ist, oder des C 7-Epinmeren =~
davon iﬁz n K prechenden 17- Cyano- 1
. - 7-hydr ox y( ag Ron Jr Jir% ?cﬁ%'a&rgb%k?sr Iﬁ&he% @e??orﬁrgltlﬁ 0
' Xy Xy
35 | 1 ~
..' 0-.5 i '?"xs
X 2 Xy
= R
' i 18
g0 (II)
oder des C17-Epimeren davon, worin’
45 Xy -F, -Cl, -Br, -CHs, ~¢ oder -OX1-1 bedeuten, worin X;-1 Ci-sAlkyl oder -¢ bedeutet,
Xz -F, -Cl, -Br, -CHgs, ~¢ oder -OX2-4 bedeutet, worin Xa-1 Ci-sAlkyl oder -¢ bedeutet und

X -H ist,
mit wenigstens einem Aquivalent einer nicht-nucleophilen Base, welche ausreichend stark ist, um
den -CXaXs Xs-Teil des a-Halosilylethers (l) zu deprotonieren und
50 (2) das Kontaktieren der Reaktionsmischung von Schritt (1) mit einem Protiodesilylierungsmittel und
einem Stickstoff-zu-Sauerstoff-Austauscherreagens umfaft.

2. Verfahren nach Anspruch 1, worin
die nicht-nucleophile Base LDA |st
55 Schritt (1) Ci-8Si-(CHs)s verwendet;
und das Protiodesilylierungsreagens und das Stickstoff-zu-Sauerstoff-Austauscherreagens wenig-
stens aus einem Aquivalent Wasser: und einer Siure gewshlt aus HF, HCl, HBr, Hi, HaPO4,H2S04,

52



. S~~~ts~ | - (1) 158 ~ ~ = ~ ~ ==~—== i-oder—des

ent sprechenden Cl - Epi meren davon mt ei nem ent sp
a- Hal osi | yi et her - Addukt Xs- Si é%gﬁ% (IV) m !"ﬂml ML
| mdazolyl, CFs-C(-O) (=N), = der -C04

bedeutet, unfaBt. 4. Verfahren nach Anspruch 3 worin das Kont aktieren in

Gegenwvar tPeﬁ:‘hBﬁsFltﬁﬂiéf-@frﬁJhGﬁ‘-réss@eﬁoBﬂoﬁ R OxslelghinAmn, Tributylanin, Dilso- .

propyl et hy| S¢Hitd 2) i degBriwad I\/&fﬁtﬁylenay!fol Hethanol éeElBapPdpandNalvEHgBIkrWiIFDGHI | N,
“N-Met hyl pi pew icgandgrue dk IChyyih idérh o-HaRsilylether(BZiDder WA@NfZuddiinivgdiegil dazol

rchgef Uhrt wird; und das Kontaktieren in Gegenwart eines

| id i 8r Wegatkant it Heratblng eigesvidlididsildatiersideDForabhil wakhenap yr Ardprach tidefiniert ist,
Pyrrol i diodepdesiGii-Epiméns deves| welchbs\Warfalybn ddsdtontoktiergn @ings dvitspheghdndénd trz@yano-
dur chgef ~Arydroyyrstbroidg der KriBelbder - OXi - 1 bedeutet, X2 -CHa oder -OX2-1
bedeutet, X8 -H -d, -Br bedeutet, und X5 - O oder -Br bedeutet, und 30
di e Cyanogruppe an Cl17 In del p-Konfiguration vorliegt. 5. Verfahren zur
Herd?el | ung ei nes Progester ns..dgf‘ Formq'l VvV 35 40
>11R : j (V) worin R, e in Anspruch 1
definiert ist, welches S (1) das Kor%gglkt | eren eines
a- Hal osi |l yl et hers der I 18heiwie in Anspruch 1 definiert ist,
oder, . des C17- Epi meren dgue ei nem Typ B Reduktionsmittel in Gegenwart
.von weni gstens ei nem Adui val ent ei ner Protonenquelle und (2) das
Kont akt| eren der M schung von Schritt (1) mt einem

Pr ot i 0deSigbrdek BhtsirEhBAdbA € ,-EpiRbrél d49SR mit sinem entsprechenden a-Halosilylether-Addukt Xs-
Sti ckst ofgixxucRARr B)Okdrin Al SLRUSCidfdaka0er AT (2IN), CAPCE-) (¥R f aksmicrgach
. Anspg uch dder -0I% bededten Giamstrehr Aqui val ent.e. des Typ-B Reduktionsnmittels
~verwendet werden; das Typ-B Reduktionsmittel Lithiunbiphenyl, Natri um oder
— Li t hi uémafotishreml niach Adpochld, worm 4, 4' -di - tert-butyl bi phenyl ist; 55 '
di e Pr ot onedayiohteldiondh s Gegepwallt aien Si@edflingersi gowvahlidens Triethylamin, Tnb'utylamm, Diiso-
Pr ot i odewrdpylpthdaingEimethylaing fyfdigdmidazol, N-Methylmorpholin, N- -Methylpiperidin, N-Methylimi-
Sbckst of f%%@ﬂ@bﬂmﬁaﬂh@{@aﬁwfﬂe‘&'ﬂens w e In Anspruch 2 definiert ist;
| und d| e ‘ﬂ'ﬁ'@"ear'f' Begenyait ees 38"'%6}915'13 lypaiars B?Y"éb'bf“fsl‘e f"ethﬁﬁ“'mpy“d"b L

PV’\? ol, hisMethyliry %thyi’f" ron er
For rrel VI ~§'~"3~~°~°~'2~~: bedeutat, X2 -CHe °\/I Xer 1 PYRYPS ’gi?wé? von,

Rbc‘f’ A Sagatel Ut def -d, -Br und -| b deut et
WOH } wei c?‘n ?"f'efﬁraeﬁ' ( )jercfe'{mi@é"ag'onkvoge@{en el nes a- H;I (L)Igl | yi et ﬁe(rag Ser

-Formal 5.1 Vori %@n%:_‘f]-léﬁétej ,HLH@E Rbsktdiont abl8olith @rt !st, oder des Cl 7-Epimeren

~davon mt el ne nsmttel und (2) das Hydrol ysieren der
.M schung von Schritt (1) mt, einem Pr ot |l odesilylierungsmttel und einem

. Sti gkst of f - zu- Sauer st of f - Ausf-auscherreagens unfast. 20 a Verfahren nach - -

~ Anspruch 7, wormdas Typ-A
Ut hi urmapht hal id oder Lit

-di -

V)

~ 4

worin Rig wie in Anspruch 1 definiert ist, welches Verfahren
45 (1) das Kontaktieren eines a-Halosilylethers der Formel I, welche wie in Anspruch 1 definiert ist,
oder des Ci7-Epimeren davon mit einem Typ-B Reduktionsmittel in Gegenwart von wenigstens
einem Aquivalent einer Protonenquelle und
(2) das Kontaktieren der Mischung von Schritt (1) mit einem Protiodesilylierungsmittel und einem
Stickstoff-zu-Sauerstoff-Austauscherreagens umfagt.
6. Verfahren nach Anspruch 5, worin
4 oder mehr Aquivalente des Typ-B. Reduktionsmittels verwendet werden;
das Typ-B Reduktionsmittel L|th|umb|phenyl Natrium- oder Lithiumnaphthalid oder Lithium-4.4'-di-
tert-butylbiphenyl ist; .
55 die Protonenquelie Wasser und eine Siure |st
das Protiodesilylierungsmittel und das Stickstoff-zuSauerstoff-Austauscherreagens wie in Anspruch
2 definiert ist; und
die Cyanogruppe an Ci7 in der ﬁ-Konﬂguratlon vorliegt.
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Wktionsm ttel Lithiunbiphenyl, Natrium oder . ..



_ tert- but yl bi phenyl ist; etwa 2,2 bis. etvva 5 Aqui vaI ente-des.Typ-A
Reduktionsmttels vervvendet vverden

. Protiodesilylierungsreagens u A“' uu"H m

Stickstoff-zu- Sauerstoff-Austﬁs ga%rrgagens we in " !J , ,, ,mll ert

I'st, und das aprotische Abschreckmttel -gewl hit aus D chl oret an? *

Di br OfTe VaAdhrdAXr IRPAGHIORY eirle® t 7-HElirGkySrygoBIe@h geP BorBl V1 7 und der

‘a-Hal osilylether (11) In der ,-Konfiguration vorilegen. 30 9. Verfahren
zur- Herstellung eines a-Halgskl yl ethers der Fornel 11, welche wie in

' pruch 2 definlert ist, ¢der des G 7-Epineren davon, wel ches Verfahren

(M)s das Kont aktieren eines sprechendgn hal ogenierten Silylethers der
Formel IIBS. XI X3 o -C Xo_ g X2 X%

(rrgy ~~a'"' 45 "”des C, ,-Epi meren davon, vvorin X3.B -H -C,
-Br oder -1 ist; und -a, =E=8§ier -1 bedeutet, Z% 10. Verfahen
nach Anspruch 9, wori o ' Xs und )63 -H bed n und wel ches

Vel ahren | odid ver et. 56.54  EP 0 268 400 Bl | 11~1111 111111
11111 11111 11 INl 110 Verfahren zur Herstellung eines Corticoids der

. For el oder von, worin Rl 6 wie in
Anspruc?éd{(v aj’gi’ Eg:mee)"d%m'vgo H e‘ﬁAggr hﬁggﬂgq'%?m%a (1) des Kont akt| eren
ei pes eRloiiy: en a- f05| |yl ethers der Fornel 11, welcher wie in

Anspruch 4 aé‘é‘ KdhtaRficken! siles oQHiAREIyIdFSrs by’ FEMBINE fvﬁl&héjahé% AndPrdeh 8! daRfIanT %0

Redukt i onaa& 65°0,,-EbiPEreh davosl i okéh KA ReduRinsiftiel, Mhg Chung von Schri'tt (1) m t
ei nem Oxi ghpasomarBlyisiorh dorUMSChuR vor ESEhrfOMS. ik lbinéth ProtictREllyMrSigring uH@Binene hr i t t
(2) mt esrmiFucdalosasAdsiabschsnga@asimdel und ei nem

Sf eckst of f - zu- Sauer st of f - Aust auscherreagens unfa~t. 20 12. Verfahren nach
“ANs praic Yertahren waahi Ansatia 7Oyainogr uppe an Cl7 des a-Hal osl Iyl ethers (11)

der , 8- Kordak Jup-&tReduitionemitteld ghigmbdehenyl, NatridmReddu kithiugwmanhthelidedder Wh@mrﬁ'-ﬁ(nspr uch
8 defi nitestrhutyjbiphenytists Oxi dati onsmi ffel Wasserstffperoxid,

m Chl or pereiemadbis atp & AguusientprdesrEyrhy Redvitionsmitpls varweadet warden; das

Pr & i OdeSI qa9|Prcg|pqﬁq PFHRoEI@pgeN§) Yndy das Stickstoff-zu-Sauerstoff—Austauscherreagsns wie in An-

Sti ckstg?’f’c"?%"g%{ %&f Aust ausc rre gens vm Ansﬁ{d?:h 2 i%:I*efl ni ert
) .. 13
_'viﬁfa‘ﬁ? iy Efg e (“% %«9&%8@ A st T ert st L
Qal % S%ij’%gfeil é He‘s}e’k’l)mgdélr%s Ec”aﬁlylelhlmp‘ déroFggnel >$3welgﬂe v% m%nspr&h 2 Jéﬁrﬁert' él,S | '

'ﬁmmeren davon,
welches Verfahren
(1) das Kontaktieren eines enisprechenden halogenierten Silylethers der Formel IIB

85

(IIB)

45 oder des C17;Epimeren davon, worin
Xs.5 -H, ~Cl, -Br oder -1 ist; und .
Xg.8 -Cl, -Br oder -1 bedeutet, umfast.

10. Verfahen nach Anspruch 9, worin
60 Xz und Xg5 -H bedeuten und
weiches Verfahren lodid verwendet.

5§
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R 7 RS-R 45 autweist, worin Xi', X2; Xe, X4, Xc, und Rli6 we in Anspruch 1

~definiert sind (A1) Rs =CH2 oder a-Rs-1:fi-R-2 ist, R0 a-Rlo-1i:-Rl0-2

“hnders ‘H R -G odel G- C3AI 9‘356?% E‘iStS Rrué|t|]@m1|ﬂlmlﬂ|“t“d s

gemei nsam - (CH2) 2-C( = Ra-3)-CH = $ bedeut en,
worin Rg: &erféﬂ'enzurNaB&H@lgeMﬁ(Bdﬁtlcaas&er@QmmN kyl', - oder -CH2-# ist, -X21

-CH2 CH2-*22-, worin X21 und X22 gl ei ch oder verschi eden sind und -0- odor -
.-S- bedeuten, 55 a- X2g~=0H23: 0- X22- X24, worin X2s und X24 gl eich
mr verschi eden sind und G | kyl oder -, sind, und worn X2, und X22
eben definiert sind, oder ™" $8-ORs-4 odor a-ORe3-4:0-H ist, worin

Ra-4 -H ist, 55 EP 0 26 40..Bxlmtcoxzs worin X25 -H, G -CrAlkyl odor

-, Ist; -C#s, -CH2-*, - ONG %I -CO 0- Ra«(¥XIIWorin Re-8 w e oben-
definiert Ist, -Si X26X2 28, wor 'FT X ¢ X27 und X28 gl ei ch oder verschi eden
sind und G - CQAl kyl odeny - i oder -Si (Xi)(X2)-C(Xa)(X)(Xs)
bedeYtet, worin Xi -F, -, -Br, -CHa, -# odor -OX,-I It, worin Xi-,

C - CsAl kyl oder ist, X2 -F, -CI - Br, -CHa -* odor OX21|st worin X2-|

G -CsAi | k ,X4-Hist undXs-CI,
-Br oder ¥°r esg'{” é:;'%;%‘ndav n‘wf'K'R'f)w‘eF% %’f—'{deﬂme 'S, Rs R6-s:RBe- ist, Rio
a-Ri g-a: p- El g KbrtbictlbF il oe Ea&ekaeh QlttaloWlolnbrs Qb Emdl A wdRisH e F.i'\Ans&ueﬁnd
Re-4 -Hi defifidrt istodeP dddl O Y.Epimerbn ddéHi] %Fnenﬁ"‘l%‘«ﬁ\%ddﬁﬁd?n&nl%l @gmel nsam m t

el nem der Rexda8 KEhaktieidHCHeRRIsdhuBE HABERHR (Y)irkiChineR] OMuaBoNGhite, JaiNdung zw schen Cs
und Cs bi | dsyt dasRoRtaidiereiriaer Michuld @n3schifttl(2fl Bt sBMEFElicBilylibiasdsmitttiSuna diiem Re- 4
gemei nsam -siicisidji2u-S{uersisa-Aastaustidrmdagbns ummpt n R3-3 wi e oben definiert Ist; t6
(A-121) Rio und Rs geneinsarn genommen =CH CH=C( ORa- 6) - CH= bedout en, worin
"R4-s Rd2.4Verfahipn @ich Gsspiucly 11, wbirt hi um Natrium Kalium Magnesiumist; RN

a- Re- s5: p- RA® Gyhnogrupper anrC1 e flgsarHainsilylderst () itRgi¢r S3KoofigdratRe-verliegt | st | und der

. andere . H, 9 Typ@ Regigipnsayttel, wis Ay Ansprugiciidaliviert istind R7 a-H:, B-H. let: s(tA-I'V) Rs . .

- Rs- 7: , 8- ReapOxidgtionsmitel Wasgarsfofigerryigl, en-Chiqrpertnzogsiure ogen Trimethylamin-Negd i
: a RI35- 7 p- Ridgs %rotfogfsﬂylmpgswlt@q %F%@Pkwﬂ'éaw\#"ﬁ %ﬁﬂ’sﬂ?f"aawﬁ wiginAnsprpcds  nd
der ander 2d¢finiett ist, yod ;%7 und lf%s emej nsam genomen

- (CH2) 2- ( %apé‘)“%ﬂ chrpckmitts ﬁ'"F@é‘s%{“‘iﬂna Stdefiniert ist, Rio-a CHa'

lozzr V\qy \rl"e)&f rQqe lqaclfii?nen( rv?rh ehénd’equ ﬂﬁ?ﬁlﬂ% wo nld%{:\y]HQQSflyq%f gpgﬁ FgrmeHﬁ

a- Ri0- 9 a- Rlo i 0 bedeutet, wovon el ner der Reste Re -9 und R6 - o -H, -F,

-d, C -Ce Akyl ist und der andere genei fdarfyenonmen nit el nem der Reste

'R7 -s und R7 -10 ene zwel te Bi ndundcMwi S(éh a nd R7 bildet, und der
andere der Reste R7 -s 25 und R7 T 5RI 0- 1o -CHa bedoutet,

- Ro-s% und' Rs geneins
..Re -a)-CH = bodeutet,

- a-Re-iu: #9-Re-12 !st,

ﬁleflnl ert |t; (A-VI) Rs =CH2 oder . .

Ri o -R|0 ¥ 1st und R7(§1E)OH | st, worin

- einer der Reste ReRjgaund AR ++3# und der andere - -C oder
C -CsAl kyl Ist, R o-i & -1Ft, R o-,, und Rs genei hsam genomen
\GHZDCH:C-(Ra S)-CH= sifd, ®swokin Ra-s 30 - -NX2sXao !st, worin X2s
und Xao gl eich odor vo Nwver schi eden sind, und Gi-GsAl kyl, -0,
-CH2-0 sind, und wor genei nsam mit dem bonachbarten
Stickst of fatom geno '

Re
45 .
aufweist, worin X1, Xz, Xa, Xs, Xs. und Rys wie in Anspruch 1 definiert sind
(A-) Rs =CH, oder a-Rs—1:8-Rs-2 ist, Rio a-R10-1:8-R10—2 ist und Ry a-H:8-H ist, worin einer der
Reste Rs~1 und Rs-2 -H ist. und der andere -H, -F, -Cl oder Cy-C3Alkyl ist, R1o-2 ~CHjs ist, Rio-1 und
50 Rs gemeinsam -(CHz)2-C(=Rs~3)-CH= oder
-CH =CH-C(=R3-3)-CH= bedeuten, worin Rs—3
=0,

=N-R3-g, worin Ra—g C1-CsAlkyl, -¢ oder ~CHp-¢ ist, _
-X21-GHa CHz-Xa22-, worin Xz1 und X2 gleich oder verschieden sind und -O- oder -8- bedeuten,
56 a=Xz1-Xa23:8-X22-Xa4, worin Xag und Xz gleich oder verschieden sind und Ci-Cs Alky! oder -¢ sind,
und worin X21 und Xz2 wie oben definiert sind, oder
a-H:8-OR3 -4 oder a-OR3 -4 ﬂ-H |st worin Ry—4
-H ist,
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(2] 2- C(:X Rd-h'i) CH = odor -CH = CHC( =



~worden, um einen hoterocyclischen”Ring gewAhlt -aus-der G uppe bestehend aus
“'Pyrrolidin, Piperidin * und Norpholin zu bil den, odor -ORa-s,—worin Re-s

wie oben definiert I'st, und CH(aCRl CH—, worin -
Re-a wi e oben definiert ist, %%02%4?051(A-V||) W ) '
-Re-la:Re-14 ist, R7 a-H, 6- H Ist, RRo a-Rio-1a: - RRI(:? 14 n el ner
der Rest e-desx.i, warini R4 -Ra;,-c,Au(ymhi;r..;, ist, -Cl oder C, -CsAlkyl ist und der _ K
andere gefedsnCapRpiri t ei nem dor Roste Re-ia und Re-i4 genommen, eine zweite . .
Bi ndung zx0i0sGfia eGO@CIfD-CRs-h| Walie iRz -sRii@ebied deflbldet ist,st , Ri 0-i a genei nsam mit
@;em der -SMagderesn weds Xs, Ro-ungd Mndleiﬂeeﬂvg@bmmm-lﬂmﬂeﬁsﬂl(mede) -4Chifd, | ot ,
in Rdera wi e oben deflniort ist; (AAVIII) Rs Re-is:Re-is ist, Rs !st
Re-is: R6- 1%1)%)&(’&)%)@!5)@‘19“?9“@49 I'st und R7 a-H:fi-H !st, worin einer der
Reste Rs-FugClirfy, RBsij-¢ oder0Xi— ist,_werin ofd QoyCs&lky! aparys ish e ebi-Gh -Birr@Huet andere
gemei nS9eh a1 éﬁ‘ﬁ@ﬂ?ﬁw GriCeflie/! pger rasist, Xy -HReCl; -Br Mehé's,&\kieu 't'@"mdr?fsuﬁ'g Bfwi schen -

Cs und det , .nd der dere der Rest enei nsam
' : ﬂrf" L ""ﬁ’l:&a %\f w8 g I"°gef| ni ert

A

d der andere t €l ném

Res 17 unda n1§ ufd I%egér\%binegﬁoﬂﬂﬂdﬁ‘@mr&cél@ﬁs—gscﬂm@e&&ep'vloﬁ@ha-s FaQ;, 1 und

~der andgf & -cAkylRamikm, Rétridny, Kditeh, Righesiud $EER; SR 890 Q'8 Rorin einer der Reste

- CHe- -5G(n8%5.)-nﬁ§r+un@edauaeaéﬁ AWDIO!I Bdeb B; -C3 Alkyl UBdeuet UheER,QPRB-HOG | ni ort i st
und Wor i N(AHY), Rsi @RsI8eRs LS Ist, FE A-Rf)-7: 58 -3 -i58SR7L & HEs-H BBuatDR{ie Sd-R10 B{8-Bro b Bt H i St
und Ri ovodn ldiner derSReSteCRiS7 | ubtl , ReWD FH,NRikS~ BO ubdh derRerdlerbOReyE @I AS-ANOnd RO MEN

. - @H2- Cldﬁmémﬁm@dﬁemmemthﬁﬂ(FRa-Z)-thtdstRsormsRage wiei abera defigient dstRz2¢1-s eCHeist,

“—Kohl ensvotsf dinek dérl Reste ReffuniERsz al lisb indctangndere clb uff, e@l od®RL1 L Myl 8 ORe- 20 | et
wori n Re- @¢) @ -Re5pRacyd ish &l def-Rrt-eglz-165 Bo a-Rio-s: a-fR(5-1b) beputetvaovon pinerpger 1 - 2 | st,
wor i n . dlepte fs-gend Rerge dl FG 1O 61 -GoAlly! gt ynd gor gslatei gaaingam genaRmepdRitAatEY el r d, um

ei ne Z\HQ?’?@”BM’HG
edeutet .Rto~s und R-; g r@lqsp ngn#qylsz(qu-a worin

=

: ) O m %J%%E oder ' -11'.?- dwe}l %?" - - 1 C
LCI q emgrq*e I)H L _2 . i ’g%é §L |£)¢_ 9 F 1_ AllfyP 1o— éHa H,

' O0@ -1 und g rq nQne(RdBHz% ino her der

rin X l)éo\éi qu neﬁt ,l’ \?er E\gd:#%;},heun\gqg (Bh‘lgkyls und RI

R oSt —NXz3
- 2 H ﬁ&.%ﬁ aa %n drigh %f.ékstbﬁme (O RY)

o ﬁﬁ’%'s Gl x4
Ca-R9 - Bl T:hrs menViﬁ{el'o@yc%’chen Rihg gewahi\aiRier GRBpe Kifehdhd 506 P CYr m,Lﬁﬂﬂn&ﬂza Wi e

.oben deghd nb,gmmsdﬂgen odde Re -2, vvor| n RON- -H CsAl kyl, -ORe -3
" bedeut et ,.OMR] Woril®s 3 b olfen Abfikish isgdaa - OH2-0 | st, bedeutet und R | a-H-, BH -
bedeut et . -Clig-OR/pCH abERE-spER A, Mﬁmuoﬁba&ndmrehrbt [B6deufell2 oder a-Re-i: 10 :
p- R6-2 be@atlf BY RiHIgiRdRh Ois - RRIAD=1k:RP-1 Rish)-A2 d-I3B-H MO Rjou-Blo AR18-RI G414 BEIolin Re- 1 und
R6- 2 - leineroder RemteRed e undliRd eili.eH,—Fi, -Cl-dder G1ESaAlyldst udd der @wlblelgpmeibsacherait gitgm Ri 0- 2
- CHO i der, ReledRsi-131ndi RiRg « genomman, pine geeitorBingnng 1wiSelnCs Ohd CRyjldet RGH+=CHedeut et ,
Wwori n Rb-Rio-xa gemeinsam 1t eingiay dop prderen figeit Rvn g ppd)Bdr 141 genompen.FHREH-GR42s)oder

#Re- | CH&GﬂR@I'QR?@tW'QJ‘PR?" F’@fb'eﬁlsRl o-i :$-Ri o 2 15 bedeut et vvorl n ol ner
dar Rest Al ') J ist, B Rst-15: Brocy ‘Sa‘?‘ie’é?'é‘“" Ry “li""' WHERr G-
CeAl kylefnﬂé:ﬁ -F X% und§1- 3-A| tco cH =
| st. 18“?’\‘/8?? ffa'é'ﬁ 's R c F%e te‘i"" o Re- 12
bedeut ?%""’Fg% - “"‘1 dg 9&’2°"E?8‘Beqﬁf"’e§'{m°" aFP H peqoutsn, gofe,

Ve fahr 1shi3t1%é Hs 18 i 10 517 BSFho |st|%¢|d$§ ﬁﬁ'ﬁslstur i st,
Rio a- Bbﬂr sind? d SQQQ—H%% FléJ SHECI%J.@&' ist, und der andere gemeinsam mit

einem der Reste Rs-17 und Rs—1s eine zwe_lte Bindung zwischen Cs und Cg bildet, Ryo-17 und der
andere der Reste Rs—17 und Rs-15 gemeinsam genommen -CHz-CHz-C(Rs-3) =CH- bedeutet, worin
50 Rs-s wie oben dsfiniert ist, und worin Rio~1s -CHs ist;

(A-X) Rs a-Rs-19:8~Rs~20 ist, Ry a-H:8-H ist und Rio a-Rio- 19:8-CHs ist, worin Rs-20 und Rip-19
gomeinsam genommen -CHz-CHz-CHZ-CHz- sind, worin Z und Rs-1s gemeinsam genommen eine
Kohlenstoff-Kohlenstofi-Einfachbindung bedeuten, R a-H:8-ORs-2¢ ist, worin Rg-20 C1-CsAlkyl bedeu-
tet; S . .

55 (G-I) R11 Ri1-1:R11-2 ist, worin einer der Reste Ri1-1 und Ri1-2 gemeinsam mit Rs genommen
wird, um eine zweite Bindung zwuschen Cs und Cy1 zu bilden, und der andere der Reste Ry1-1 und

Ri1~-2 -H bedeutet;
(C-Il) Ry a-H:8-0- ist, worin B-O mlt Rs gememsam genommen wird, um ein Epoxid zwischen Cq
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18& Verfahren nach Anspruch 13, worin R5 Re-17:Re-s8 ist, Re Re-17:Re-1s
Ist, Ro a-R10-17:0-Rio-is 25 *+ und R7 a-H OH !st. 19. Verfahren nach

“Anspruch 23, worin Rlu Ru -i:R worin “‘mmmmmlﬂ BI i-i und
Ru -2 geneinsammt Re genomTe#Pva";%doétrﬁ1el ne zwxl chen C9

und Gii zu bilden, und der andere der Reste Ru, -I* ufid R -2 “H bedeut et .
30 20. V@ﬁjg,hr,,eabrraa@h-ge,@{mrzugﬁuea3 worin a-Re -H oder -F bedeut et, 'und Ru

= 0 oder a- @y -oSRPHRiBr, -Ct odef et @id, R1WGHO Bdef bii-s Ba; 1 -Ras.t vaorifRiner- der fede Rl U
- 6 H i Sch—Hnudd Hels e IuAd daT antRes der Mistsl von By 148 AINdRRy 1--s -H6 odelr-QRtkos bedaliset,

deut et wefdhes wiblobeVasfihiattlseadenach Anspruch 13, worin a-Re -H, -F, -d oder

r sbedout efC:IV)Ri-Rd -QRs Ri ist] worly, B~RHH, -SiXzeXsrdizs, WONN Yes oXa) amd dfer WiR®berdetinion s
und Ru - Gind,HCOa eGO®e-2, wath Ber -HnGefehlktk rORes thedauiet, j worim Rarad CrREs Alkyl eder |
-OH, - Si X&@irXDedeuteiched Ra1St-(RH) RoRgyet.C( Xe) (X4) (Xs) iSt. 22. Verfahren nach
ei nem der vor hergehenden AnsprUche, worin Xi -CHa oder -OXi -i bedeutet.

. 23. Ve é’ﬁﬁfﬁ"ﬂ Iﬁ"éﬁ’\‘f@rf?d@""%r‘l?é‘!i Q@ﬁérﬂﬁl n r,?érrls % Zgﬁgl—lag]oder
-OX® u bed &) e
wor i nuXB%e"I—?"“’E:I'H &9 °d§rc“%%g’ﬂg’& ‘? (E”’? vt %ﬂ‘l gg%gmig? T"?\Em er

vor hergeh@ﬁ'ﬁéﬁ( A@fs HeyRede Sder -Br bedeutet. 26. Verfahren .
nach e‘**ﬁ/éhgﬁ?en na ifgﬁﬁeladﬁ Sp_._l’d,.lgi’b or MRLLNgRL L %efst B RiZeaRR BRI, UN

Ri 6152 erﬁ‘nd‘hé-? ﬁrbedegd?’ uRE Q6VarRbre -RO-F, f -odefet,t ahr en
~“hach el ”%}Nk deh’t@tr grg b -ADSOROgeliBinsafDICH2 Lco.@yamgr uppe an Cl7 in
der ', - Konflguratlon st eht. 2& Ver f ahren nach Anspruch 13, worin der

a- Hal o4, Iglakdheac Anprueiiifs, Work, Ry @iOodbr J-Bs 1y EHRO y BEUBUEES Rid-AR9{11:8% 012

) - di en- 3vedeutet, dnd RAE-RIBAEEtNY I ) di net hyl sil yl et her, 66 1 7,-Cyano-1

7a- bydr oxyandrosta-4,9(11 )-dien-3-on-1 7-(bromethyl)dinmethylsilylether, 1
\.Z, - Cy atwo-Varishrefianath Iayighnai yIan dormsBea RS-1 5SROl st, ) Ret Ri-exRe3+sn1ist Ryd etfhens:4-CHs
7 (chI or roeddutet yrd| RretthgHdst! yl et her, 1 7 8- Cyano-1 7a- hydr oxyandrosta
4,9(11 )-trien-3-on-1 7-(chl or et h Ydi methyl silylether, 1 7, %ano-l
7a hy dt8oNpdabeanatach Anspricts 13 ywotin s (Fbw) ¢ Fﬁ-lﬁsdxnﬁtﬁﬁm@?‘l Broet-Riar7:88%0-15 Ep o
2682400 Mmnd Ry o-H:g-Hist 17171111 11111 111111 1 7j 5- Cyano- 1
7a hydr ox androst 5-en- 3- gn- 3- eth

_ c 1 19—1 er R ste Ri1-1 und Ri1-2
7a ﬁgld!rﬂ(.) F #ﬁgﬁé E| b YI #E }ﬁ%"'@ EF%}dﬂ" zw'sc eﬁ?’? t ﬁuytf"g?q dee?eI[ner,

7A— C}/ano Va‘n t24 on 7- (chI or rret hyI )dl et hyl si | yl et her,
C%aQP h9 -ql’ 15 ldbgdgtgt UFJHV'EbhﬁBr J-Rn-sBRn-s
E ;a( gm}%;ﬁgg@ﬂ m ﬁxﬁﬂe g_ _ﬁnqel?hy gtlst gp%ggian@mﬂgstél-ﬂn—s und Ry1~5 -H
7- (brorrrretﬁ ?? I met hyI SI I yl ether, 1 7#-Cyano-1 Tc- hydr oxy- 1

60- gpt by \aRshkdrSHagr Ark er9{313lor)rr& Rd Q-n =F3=Cdder -Br bedeutet, Ri1 a-R11-5:8-R11-¢ ist, worin
“7- (chl or rgehydr )Rbte®Y; Flwuﬁd RyLetHBedeutdt, ind-doy anmierelde Bedtsy By ox yrahihn as+a-0H, 5, 9( 11
) -tri en- 3sigsxd X%~ bddn FSAXTPE PyK)eki)eYikty| si | yl et her, 1 7#-Cyano-3,1
© 7ca-dihydroxyandrosta-2,4,9(11 )-trien-3-trinet hyI silyl oxyether-1
7-(chl em rmtfimydn)nacmbmmtdoymhekgehwweﬁnsprm'e worin Xil -GHs @Ay @yor Badewtiloxy - 1
Ta< hydr oxyandr ost a- 3, 5-di en-1 7-(chl or et hyl %gl met hyI silylet her 1
7A- Oy a®f-Vprighren nctyeinegty qumrwawd?wtswﬁc'@nwoy" =CHs odér -OXz-1 bedeutet.

7- hi hyl ) dl hyl | vl h 1 7#- 9.6,.1
o ﬁyd&ra@E{wﬁeﬁﬁeg%@%%@wg{wwmt e Hhlt RO -ﬁ*&yﬁ%ﬁer
7, 11 ,8,1 - 5-dl t her -
7. (dq/h?gér) r}@ffﬂws"amrteﬁvfem' SREG ArpParR bt 56 1 Bqe? TPRbANISE T - 1
7f-h d t | hyketben, 15
! 78y i} ;rpos &Zéa @ ﬁl"ﬁ%@ e dhgstpgeqa Vol bt dor! SIS RY-2luhy LD
) £, S

7- (chI or rre [ I y et her, 7, 6-Cyano-1 7a- hydroxyandrost a-1
, 4-dj epy, ‘?Ve;lfahlen AR rbm$m7dé' %Jh@rﬁ&ﬁ%ﬁmlﬂrggbrlmﬁ hytbeini di¢y lophdgrippelan’ CH- fayden G- 1
7a- hy dr oxnfgratidnistnt andr ost a- 4, 9(11 ) -dl en-3-on-1
7- (chl or met hyl ) di rret hyl sliylether, 1 7fi-Cyano-90,1 1 8-epoxy-i
Ta- hydéaménﬁﬁenmaemsanafﬂs\tmnﬂﬂmﬁamnwahem(ausl or et hyl ) di et hyl si | yl et her,

1 7#- Cy amgg-tianol17athybeoxgintrpsls-a sy Hyaiens@b-h i chintethgi)dinieteisiBstiom - 1

7- ( ghll or meBiCyanpdraveyidroy)eptrbsts-¢0 (B djen-3-on-17-(brommethyl)dimethylsilylether,
178-Cyano-3,17a-dihydroxyandrosta-3,5,9(11)-trien-3- -methylether-17-(chlormethyl)dimethylsilylether,
178-Cyano-17a-hydroxyandrosta-1,4,9(11)-trien-3-on-17-(chlormethyl)dimethylsilylether,
178-Cyano-17a-hydroxyandrost-4-en-3-on-17-(brommethyl)dimethyisilylether,
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- 20 1 70-Cyano-1 7a- hydroxy- 6a- et hyl androsta-1 ,4,9(11 )-trien-3-on-1
7- (chl oret hyl ) di net hyl silyl ether, 1 7,-Cyano- ﬁm“mm m

- 7a- hydr.oxy+ Ga- et hyl andr ost a- on-1 mlﬂﬂm
di met hyl silylether, 1 7f-Cyan #Poi&]&?é c L M s

- 7a-di hydr oxy- 8a- rret hyl andr ost a- 1., 4- di en- 3- on- |

7- (chl onpptynb-) ghl-ryelokishdrbst- 5Jeﬁ=-taieﬁia-athﬁe#@m%@mor&blmwdmmﬁ lether,
- 7a- hydr axepis-0-9thaxyd 7@ bydrokyandidite-8,5.8¢ DRrich- ﬁxémbhhafylmh&wsidbﬁat hyl si Iyl et her,
- 25 118-Cyanby By dibxyahdrbey-a-60 3-yn-1A(clormethit)inetraanliciit, - 4- en- 3-on- 1
Q chl onvmCyenb-3atdtydipkymhdrystd, Sraivn-3-thetfylethsy-anhidribthiN)dBiethyisilylether,
~sdi hy d7®&yeaordn Bedihydrogyan@ostad, &-didn-3-ahethyéthey 1 E{bkopinmathybdidethylsllylthgrc hl or net hyl ) -
di met hy134-Cyanet Taehydroty- 18 8-n@jarlaadrdstariod. 9 1/jHrien-§-061 Trighibryiethin imathyistiviather, O ( 11
) - di en- 37&fyano- Y%tquomn@e*m 31 PririeprHossil T-(ehlormiethyl)dimethyisilvidgghen o- 1
7a- hydr d%&/Conerid Fadibydigrsadresta. 69(4)-t "?ﬂtwfyﬁﬂvyxmﬂwm%(ch'omethvl)
7- ( chl odimetwiivietiehet hyl si | yl et her | -Cyano-11 0,1
7cie dl hy@t-Gyepe- ﬂﬁﬁ’tyﬂ71"€¥?é‘?’fm"8@?ta'ﬁ5 éﬁ"‘:? GNQ'f'ethy')d'memy's"y'ethe"

7- (chl or'pfe fos ‘r’hg‘r%"l"'f?&' sibylidimethylzilylpth

73_( gh hsq; : ﬁ eﬂ% i g 1 l% m th&ﬂ]] tﬂ?{@l'emat hyl ) -

di et hyI :Q%- 1’7« ¢T'n£ro c;?fé - a ther,
45d|en 5-Okng- SOV NCTRAo) %Q-ﬂh \dith M
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30. o-Halosilylether (lIA) nach einem der Ansprliche 13 bis 29. . _
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