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steroids (I1) which are known to 5 Q8% Bfs pharmaceuticals. 2.
Descri ption of the Related Art 10 11 [err]-Hydroxy steroids, especially
corticoi dpescipfion/€ry i Mportant commercial steroids. These can gen- erally
be nmade two ways; first by fermentation with a microorgani smwhich wll
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in the C piamgles. v axgmplesr arp 131 keeluorof s1eraitld. Thekwot gther Rxantps,Sdxemniésd10Aand Tgh).and
gave yiz| tgohef 1130yding fB@tidralite pibe (Crring) having B Baktetontunationdiity) irt the eteyolrd A-ribdhand
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equi val enPgauvaentpat ent s 4, 304, 727 and 4, 325, 881 i nproved upon the Er ocess
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dehal ogenaB2smst was GuBRORD WAt frbdeht anl GRARS dhvniviEWHidh MRS RS sollbidndér tdsb BdtiitiaN.CESS
over theocympatEXAMBEES @@ 7a6 CHARE BNt of chromium (11), be used. Exanple 7
of US Pat entTetrahedBa | at@rd 43nd1s4, (396d) BRRTON diidifkladds thatba\bedn@piogesions ltarobe der and
report ed browminatad gsirlg Saqeivalentsfof 838mdus atrdate dawm tbroperatiurd in &t13 thhie 80% oleldl. Silwilaaly.ned
i n Exanpl theabsteroiss Rbromepredniso@u217RFate wes dedromind®@&ing8% viglls due to the zinc
pr esent4 and Jném- Chem. Spe-oit 3916 (HIBBHBABREON Bt and o Qi Ehem By 2749, G1966) dBARTION Hins
conpar e EMRPEESW?“E%‘"W’WQ‘?“@WGHGSWM BAREANohand cadtlitianal siglies i Shrorpons deop)
( BARTON IIedEﬁﬁSQ?I oses that 9 err -brom)progesterone can be de- brom nat ed
using 5 eg sgesqf the, loggpate 9%%; gpnysrsion by (1)

80% | d tot noaddl @?F rona i, tB%jﬁ?" 18 )usmg <1
20wty q‘wag"*a’ B‘F’%’ %&fﬂéjg b ﬁT"f w?egfédd%’a" fo ﬁﬂfﬂ ewa'muméﬁdﬁw ohugigiums 1
(1966) [ B/ l??TCJ\I 1] and J. Og. Chem, 31, 2749 (1966) [ BARTON II1] propose

mechani st Gm Rﬁ\?bp‘hﬁkﬁ?bﬂns of the resul ts of BARTON | and additi onal
OM‘Qﬂ‘D‘Uﬁ‘ﬁﬁ—I“e

studi e ductions. The processes of the present invention

dehal O%nat erhé bRt mkehtich SbvideitklSndvll procBéded fof BB pRL&EIBA ofPdh {1Bhydroxy steroid of
" formula (ll) from a 9a-halo steroid of formula (I) where Rg is o-Rg -1 ﬁ Rs -2 in which one of Rs-1 and Rs-2

is H and the other is H, F or CHs, and Rs is Cl or Br.
The first novel process comprises contacting the 9a- halo steroid with <1 equivalent of chromium ion, in

critical, rea 6:Ttse
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adding the steroid to the chromumion rather than adding the chrom umion
to the steroid and (2) using < 1 so equivalent of soluble chromumion in

t he presence of a nmeans for convertépr}g r§1um (rrr)y to chromum (I11).
SUMVARY: CF | NVENTI ON 55 The pr esen? [ nvent i on provides two novel
processes for the preparation of an 11[err]-hydroxy steroid of formula (I1I)
from a 9a- kil wesshderdialsobnt {16 thal bidorlidn iodhe hiirdgen irddichiSsofires, rahd ianmedns e redid@ngOf
[err]and [ efirohiumiinHo amamibde).ot her is H - F or [err], and Rs is C or Br. The
first novel pihecesnd movepiprosess cooprisesCidding tioh®x-ikin- $terbid te memigtig ofi chilomiadh ion, a
equi val ent hydrogem radizalLasuice rend amedns for redacifg Shtdmitrd Sil1) tot dhwmiyme i frcibe ofeseace of a
sol verQ“ § omolyentforther ehydmiym joon, . a hydr ogen radi cal source, and a neans for
reduci hg chr o prAsent |invpntiop ischpseshor. e @1S1=°)'erT*Wé9‘S‘EQ!Q)ﬁtG’°H§)\V@Y ba rdsbalogenated, to a
conpri ses aemr?rﬂ efifeoreythart 90%. oy pedingrthey dareid togheschyamiym, jop rather than adding thej chiemiugn
hydr ogen rii®dfe gaaidcar by pgings<traaualent syt spludle SHAGURHPY M tifnRIGspICy of greans for
chrom um (F?')"e"“'?grP’?H?ffpésence of a5 solvent for the chromumion. The

pr esent ’Pn%mém&e di scovery that 9[err]-halo steroids may
be dehal og n of rmre than 90% by adding the steroid -
to the chromﬂgba ogt o) ES' %'{,.g@ %eu%lﬂ;%ﬂ n%]srmehgbgvge steroid, or
I
1

by using <1 eq um I on e presence of neans for
converti,pg. CrﬁE EO é:ﬁ |Qherepoe Qﬁcﬁlapmh -Qﬁa?f&ﬁe BMW'&I\HB@@ and
9[err]-halo sﬁ,r;;sor I's preferab y of formnul , .where [err]s as defined
above; ... is=@, single or double bond; 15 [err] where one of [err] is H
and .t he ot here-hg-cd-cfd or [err]; and [err is =0, [err] [err]1l where[err]

al kyl/or [ er rd-ORpLsi:BOGICHY whéle Rs1bdd Htod t@GmIRAM-4; hwhbreOR:7 21 [I€ICEICs alkjiadr 1¢] optibralye
[err] i soHsastitited with § win@r @CHRL7- 2-0Rs7-h PrOCLCHaOR -1 Ovhefechit 41) is &hak {COR1]-2 i (@hereH
or [err] (where i 61-€{ alayl loyls) end e i -Bpt FGRB1 Loy (wherb Fei t2Uis €a-Oniatkil dr @r opkignally

[ err] - CN wisess@jited wiih Glor ND2),THP, - CH2-OCH3, [err] (where [err] al kyl and
[err] is [ errd-ORirieyf-Cdwhprerfhie inH, T["érf?ﬂ*z Olive r@f enrP-Rar-ee Meferﬁrdeg@n%%t |y
sel ect ed f elsyhapé Rert-szalsiG1Ce fkidrare) anl RibbayssHiepafh7 o fOREl Fozdekey 7 wh 8ikRitads 919 s
Br or C2 &Hepepdaniy sesste Fé’ﬁalqrﬁ §'ﬁ¥55q11°t atkan GuG Hnopongjoaly! [”B?f? falgis Boep§t, ange
the 16, 17- Qefiep HF'&P@“W"ﬂ%W@‘o‘fW |s O—| and?;eg& [err] I'n

dd %é“ % gide thareg]. when Big,
add 1 on o, 1 ? : ‘g‘g “%ne% pf:r g‘?;::;t”‘g

CorreSpondl cuar r%éess IS the v%?ye

30 %tf:n the n un et?llr pr% es¥ tl&e
of a 30 Flasddopfe §v?ngt

process W t t (ll) é" cgszz&gl therl'non not only.
[err]-hydr wé @rhra i hﬁr&p&&m grrr AR e e A PEmaEES
of renovi ngelonlte Afb)stergirpround from tthe 11[err]-hydroxy product
processeg Of AiBe RiiSREY dibddysed il M6 Da&YiptioR lob the IHRAeA o6t teltf tat thel &Mn]runh)fﬂét@(y
steroi d (! lshouidnbe/ &dc¥d i @18 A Ekerdicd (). R UHas db&Odistboidhedathatare/ ral® @fl 1144°1 0 calf bel 1
[ err] - hydr @xptoved by reversing the order of addition and adding the 9a-halo steroid () last, see Table 1 in CHART
\.s;:/ B, that is, adding the 9a-halo steroid (f) to the chromium mixture rather than the chromium mixture to the
Sa-halo steroid (I). Further, it has been discovered that it is best to add the steroid slowly, preferably over a
40 period of at least 1 min, more preferably over a period of at Ieast 5 min, even more preferably over a period
of at least 15 min.
it also has been discovered that the chemical yield and ratio of 118/A%'" can be improved by using a
catalytic amount, less than one equivalent of soluble chromium ion, in the presence of a means for
converting the chromium (lIY) produced by the dehalogenation reaction to the chromium (il) required for the
45 dehalogenation reaction. The catalytic amount of chromium must be soluble in the reaction mixture. While
water can be used to solubilize the chromium ion, it is preferable not to use water for operational reasons.
Hence, while chromium sulfate is insoluble (for all practical purposes)-in DMF, chromium chloride is soluble
in DMF and therefore it is preferred to use chromium chloride in DMF without water than to use chromium
sulfate solubilized by water in DMF. The insolubility of chromium sulfate in DMF is the reason why Example
so 7 of US Patents 4,304,727 and 4,325,881 gave 83% vyield and in a repeat experiment gave 78% (see
EXAMPLE 6 in Table 1, CHART B). The same reaction mixture without any chromium gave 81.9% (see
EXAMPLE 7 in Table 1, CHART B). Soluble as used in this patent does not refer o theoretical solubility
where a solute may be finitely and infinitesimally soluble in a solvent, but rather refers to practical, useful or
sufficiently soluble as normally used by one skilled in the art. By this definition, salt (sodium chloride) is not
55 soluble in gasoline but soluble in water even though sodium chloride has a very small (but finite) solubility
in gasoline. Less than 1 equivalent of chromium ion provides the 118-hydroxy steroid (ll) in > 90%
conversion and produces < 10% of the undesired corresponding A®%'" side reaction product.
The processes of the present invention requires a 9«-halo steroid (1), soluble chromium ion, a hydrogen
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steroid (11) to [err]) steroid. 35 Al'l -the references discussed in the
Description of the Related Art teach that the chrom um m xture shoul d be
added to the 9[err]-halo steroid (I) é]g_h{ﬁ%é)'een di scovered that the ratio
.of 11[err]) can be inproved by reve order of addition and addi ng
the 9[err]-halo steroid (I) last, see Table 1 in CHART B, that is, adding
the 9[ err] - haican scdrey M d nlehns fér@edybliing EéraGmh YIMtdENGmMiineqly. at her than the

chrom um m Xt urhe ptoBesbdatof b @resdnt i@dnfonSbir®thd héibhydrinFadrchibier11 g-hyldrolypsr da@fdmo-114-
di scover ed timndxyistbstitstioh &rsthe s@roaidcl andh@ risgscOmérchulsshitidnyin thp Aedhe Daldbsy/is @peibla FEO
peri od of atxdmpiedt thd stamid A rimprad-3deef £''diiklp, Iptedror-4Fe Bihgdiogredated| Axing funbtionalify,
even qpr es prisefperablbl iy theysteroich Dpringi lgww Subgtitutiop ab €16 145d inis dperallé Soludings 16aligh 16-
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chrom um ghl or :%EUS%% lstab m%zﬁm ABEEAT M uRcibde mesdena@g% i Mawi&s
chrom um chhgp ife A3 s{é#oid OHAR'I*W ?ru Erfb?b? i Qleb}@epoﬁu I QRS Nineresbd ldficuity with
sol ubi I'i zed gbnalo Eﬁb SRl 3 TS stordfs)] s lphdel 16748627601 51SRRION I [UsHbdtbnts s, 7S
the reason whys, amm.wos@aehao@ﬁauu&f%mmts stéroidd th, E4fplédBChnd 4353, B Bictady Rritg3%
yi ebd and i i éxah@RCEs PasR B[40 ldisHi6366 datBiidnamdr oEXANR sfroids inTBamples 10 £AHART
B). The sang)rmachdnisal yislds o thesedxampled arélBiyly T41dnd 180 Wmesgt@uivel ByAing & slew EadhiyiPhiE

7 in Tabl e ihe habtiydin Bthe cBominln raixtars andie datalytictaimoantsad sauble aloaBimiart in thefpesserice of
theoreti cal aswshusfor tiatsforming cheoraiurs diue ehrersiym 1B thiei aonversioy oftdebaldgrdating 4 Schalved'f-9-
sol ubl e i n &etsebroidirtincrdasad to a19R84. refers to practical, useful or

sufficiently s@ramimeionin throabael refprenpse Hasibperyaterreddp ps ehepriym diPychramic salpghreric éon,
definiti ch, eaFithe( ghsemivim (§iar shiomiin (IR iseperabls. Theoterm Freomivm degsas| yspd inihis patent
sol ubl e in slugss bé\')éPP'PH@dBW“%EJH‘?“EWﬂ‘ & Grereiem [ is the W?P%cf?ala'l‘d ie BRArabfe; it tds) -
solubility Pf?f S%B?ttq?é’hmﬂ'é’gbbet fQppiun (4, UI val ent _of SShroni um i on g{r oVi es th
11 [err]- hydro v h ‘Hatﬂa’ f@\r E afdfs Snlridp s gp

undesi r ed 03 P{Jﬁﬁdrﬁ tsl f g (5%'"°§"Wb
era alt so ent(s Su c1 unt of, wate

present v %L.&" Lon} itsgﬁab@v £ ey"R’$t<%o Dt
chr o Sﬁf?l rgms 2 ;;,%,, ik 2 9 0 ik, il RSB0l bnd sk hiidhod

] is'th '
require t he Cﬁﬁﬁdv@ usl Bk QF\Q a“ea AR holHt of chromium is needed. US
9ferr]-brg mPat%ﬂtL Q364,727 ha)ﬁ&' r4Qé$/88?| Ut@a%h | thelt al éh&mt'eﬂce%@%ve? 4R69 118! pRieABS! vhild UBISatent
Qt her  subst i3jaug 620 Reabids tAE1-f0 AGISE IDplelertad 51 folddbEing Rbi@ prafuited. MHREBAR disBovbra® that
steroi d A ricagyticAfrodnK et Dequivart) of 3hds@ium, are3bpefabib, dny @uenpyefdraid; I the chromium salt is
3- hydr oxy- r aelutte dhddambungoff ehieriinD nedded YariBs witts the p@baid bEoxygen frétent She giaty waries
ring, known irserisdy iwittuthe Graleadt the readtion mibdfreron small ‘tapbr eié ¢ dquicdiantinagbd becasskry! |
16~ met hydo e RYXAMRIEST §-10 ptilized 162 legivalprty . andtat €lstalp rob §@#Q &g on@x-halo steroid (f), only 0.04
‘hydr oxypr ogesuivaleninere neadahohydrin, corticoid and androstane side chain
‘substitution ﬁyd@p@rrmaésourmyn@&eﬁm eanpie i"tﬂodyslg' pic acidc)-hdlydohenzgpet-panzirisiy
'steroi ds (1 Ahvdipricetpamide. qyrigreRtadiene; priecholthipls) §i-(Rly where tag R's gre the sanseorrdiffersnt v
prepared fr M ®ASApFtadd Gfg“po Nyiing, of ‘P(‘rﬁivﬁ'f‘y‘c @dﬁh@ﬁ‘é‘a@kﬁ“?ﬁ“gﬁd iih { ge2 GHs,

It | Fefbl Sfé“)a E b a‘ "éﬂ"' Ssopr d
bot hs[ e rG] el :s'éfoe rﬁ t%‘l‘ fgf“ b“'S%E‘ qu‘{gﬁ rﬂ] ° ! JE% )
steroids (. ¢l emr?af éds su rea an | unvaFPlt of e Col.t pre era I 6m a n b E%d

[err] prote eene e (eval"eht

[err]-3-kgt 0 Eréhr H.Fn (|§‘£an b ?Jcbé?é&sto lefvbhi QM% ovﬁﬂHBB ﬁeéﬂ% FSTholahd -

hydroxy, 3[ @4 rbeyDihg cRrdMiubelith to chtbrfiud %} d@Q Qih aﬁﬁhtslultnoa SmdRAMCEN magnesmm

[err]-3- ket Qmaib&k. Prdfired isie ahdRYgricsiin: Most aietdaks SR &/ dréiSivel thabaeR 1RLFERs forl
Whi | e US Patréw&hag 3.zh8Q bSprdsentlasIMd ast 7 and 4, 325,881 all disclose the

dehal ogenat i onapgidtic ¥pisnts] arlaadicdhdlél o the formula: R;-OH where R, is Ci-C+ and mixtures thereof are

55 operable. It is necessary that the solvent or solvent mixture be such that the chromium salts are soluble

therein. If not, sufficient water should be used as a co-solvent to solubilize the chromium. Suitable aprotic

solvents include DMF, DMAC, acetone, methylene chloride, THF, acetonitrile, DMI, DMSO and mixtures

thereof. Alcoholic solvents include methanol, ethanol, isopropanol and butanol. Preferred is DMF and
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keto and [err]-3-keto steroids, BARTON I, Il and/or 11l clearly points out
the increased difficulty wth dehal ogenating 9[err]-halo [err]-3-keto
steroids, see pages 2749-2750 of BARTON I]1. US Patents 4, 304,727 and
4,325,881 discl ose dehal ogenat i on JiP 9374 185B% et 0 steroids in Exanples 3 -
and 4, both of which are wite- in exanples. US Patent 3,480,622 discloses
dehal ogenatd,\,@@, of [err]-3-keto steroids in Exanples 10 and 14- 20 (b). The

chem cal yiel#s @he tré?@r&?ces?mﬁ&erﬁ’ﬂeﬁtu@ﬂs%og Gitigdn Oh Qordferafidd Csaiwele hdbut BY to
using a sl QwsuRdet-t &9Rpsthbld AR MetbrRla Y&l bolt béin tdhDeiaitfeO@d-RE™) Bt b 5 Sbodtsb OBetter
catal ytic dsonstas bObbtdiidd ifleeridtrid id Main@ied tetiebe-1paessnce of a neans for
tr ans_tg/r 5N Ng wiig Gdiibuserapdrat)re tanges Ndqivalant® of EHrgmiurh il sobeNtL4rs sa forihfabove, it must be
dehal ogenatréafigd athdd aheh particufae ferperdiurek aduivalertse biochtbmign ias ovelk @s eedfio selvald witb vary
Chr om um i dapending brethe lpartieular @4-baicesiwgd (haessad, lifecamoprd fob pxygeh rewaigieg &fter degrssing, the
(111), chr oatieilas giroriurg lsaliptre caleqised, 816 as ie well knBivt ladhoseskillechintherafti | ) or chromi um
(1'11) is opertmluge of tieet 18-8ycio llewids (hare well lmawn tgdgsq skillecin dro9dt ent i ncl udes
both chrém um (11) and chrom um (111). Chromum (Il) is the active species
and i s opeRERNTIONG AND CONVENTIONSar red t hat the chrom um be chromium (111.
The above ref erenc S teach at various salts of chr um such as the
acetate, chlo 'g a'%‘iﬂ @m lé°'°f"h?—5° id é'?ee'ref"ésdass‘ﬁeggu'°“?‘?ﬂé‘t Ty gntip, Qocurpaet
sol ubl e | n'%wg'"%?ﬂ"{/ f PRegeatienagd (‘f' fer ef ore any sol ubl e chrom um 30 salt

(s oper dBl ¢.cdyuelns Bbh rbRwks AR Hhinbils bEGASRbAN (S) used. a
suff|C|ent | ize the chrom um sal t.

However, sfhgtcﬁgm@apfa%ldstred rﬁﬁ&iaﬂ&fs%&n&%dstopmag&la onts §Hhé &Q iffcation and
chr ogjum S%Iarn& che} CoMt&lff varidBle auﬁ? SddhiGH tb SeprosRf BLARbPstrubildObAretEs. TRISSILMMHIEE
[err]andpn 'shﬂsﬁh&ﬂs dré RbAIEEE) AbtRr smet@%ﬁoas@bﬁmnﬁmaogub&am BPShmps, e eTor &g | S
the chl ori Gfere Aflis dnhfegdh a¥isse Vatiabla k@3ktSonis @RCHdr Ridhovalbnt bEialonith&tli€) treld repréBdnt | C
amount of GlyrapiatidEhddto RRa6HAGIa bionedp tWdathéniibdh bhds? Gér, ekandpiél AQrotip Z2 WodiBeplessata
that a sl i ghblet va@b8 iOatRthet e i Yorindla PHAECEIZ: Bid Groutsl R andJB,; WalderebreSant BiBnoGalsnt
t eaches t hatrialile 3Gbstitoénessit atactpd @&f e foenthla CHa B ©¢R)RYHAN YWhao cknrabbauas dre drawnlvas
been di smo\adinea fashian, soclt @ fidseabeveDaridbt futistiuerts| oniairied rirt parentheedsr awerbended tocthe
operabl e, atoth Bveediatelyetocthalisficof thd variakle sbirstitnintenciasbd ini sarendiesin| WhenThe qirmommt
of chrom ursPnseastivecvatable; substiyprihare Reciosardu parenttesas)@pefef tercorsepitivenvaabipsybstifugnts
vari es i nvdykastsg toiheimmpdiately; preeeding atpm do the el hish 1Siot@nglpsed incparanthgses. 'B‘éﬁd‘ﬁhe
scal e 1 equidup abavehelh Band S e dy ’Pdg; togife Presedigpcarpngators; AlRo; fof gnynqipcyle with an
equi val efit §stawa'eatsvaef% pi-gagoop, ptorg @urplpri S‘ES‘F‘ ag) plaroid L“f?a‘? r%“[‘ é‘PES‘P 6’9(‘19 ignalsd C
0.04 equi va'&@ats '§ W@S‘He‘ﬁ‘"e !"8 ‘é 3?’1: tf’"’ e@‘i
hypophosph(? 'tt?n%&Fadbon IZ r{f@ g 2 V\%‘ b e mon ent or
"“ Fﬁ?e[“ r? oW 2 Subst srare e

cycl opent a l

or diffegent -céur ‘SPEo nJ tdil%n ré) ar§ eQeQn &Eg.i f'd odt!chafd. ThOd
[ er r] Opt ' Q! | Yon %HE% feSentd ihggjs 05%213 chgrpq'h e ( ~CHa
where R is g Qﬁéw sﬁtp{aﬂ’?me hbx rﬁpdﬂs En% Inta ilad fER é}g\%& =Rl nts a
sounge be gl Sdnd, 44! BH §~¢(n.s‘- 1@5@ ) macwm Q¥ refdSontsOd m,an b asondle)., 'Ho=OldH(R)t
i's preferr agh,IcRat cdihiilgrdds a iﬁrenthegbpecbﬂwmﬂ -00: of SC(H0)- &wilhItk foineed
t hat t hesot hbeing p.bfanémfolo@hpﬁe@h c (thiovanic) acid wherée [err] is -CH2- COOH.

| nproved chenh egdic fing)lsticcturedtidny chmpnind Heminldeénes fain gicamticarwith hapeci toanp plana lotthd
of the thi oing fqprsethstituaritd sttatbhiedrio @behudarbdn Btoth of atieotytlicofpandi l drentas depiing such
The chr om wampduhds) a substitixmt atiached kosricatbon etbm belbwitire plane) of &w ring islideotitied eobeingdstbe
ski | | ed i n aphe(cceonfigufition anskin éﬂdi:@ied byercrolten. reigsheth piodeiterhiing |attachment tacthe cabanreio | )
i ncl udes#ziiaeby thagwakd! (m -"2¥ rie-"athalcoEasoadion pubefitiest alfashadrabayaithe plane picthe Bng is 5
zinc and nﬁ‘{ﬁﬁ@’@i’ @erpeingote thepheter (8} %@“ia@“zwmﬂ a Ya[‘aq‘ess“b?t'é\e@r'? ivelqnh dhe \Rignass Mk

neans for rB8daken foggher o iﬂpﬂé‘e'ﬂ r ot t'° '°"%ﬂ‘%f| iablg Ry atiaghed

and al coholt%atff"b? °’f‘(?Fr’rﬁ‘i'§" % ?‘f’efi"izre (t sxf?'ﬂ‘t‘ sawg’@?yéof :
55

Ty %ﬂ‘” i e S

Solvent o i “£ ke §J§ '?‘ dhadh ©

DM | DNVEO ’Vé Ggsﬁbﬁg meﬁ%a c%fl&o tWG Novél Y db SO Vidabis ©

............... Lign il belthno' Dt ﬁeaﬁmr@ Ar b
et hanoI 561 SBRE QBa'%QJ Llﬁé?ﬁisebl’drttﬁélgbalen{: FaRdoR H: £ dci =R, ovalent varlable substituents are
a-R11~1:8-Ry1-2. For a ring substituent for which separate « and- 8 orientations do not exist (e.g. due to the
presence of a carbon double bond in the ring), and for a substituent bonded to a carbon atom which is not
part of a ring the above convention is still used, but the a and g designations are omitted.
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EP 0 374 185 B1 DVBO. The sane references teach that térrperature I S not
critical, that tenperatures between about -50 to about 100 are operable
and preferred is about roomtenperature (20-25[err]) or up to about

50[err]. Better results can be obt ai PP $74 188B% enperat ure i s maintai ned
between -10 and 30[err]. 5° whi [ e various tenperature ranges,

equi val ents of L}r Qi DAiéh ana@!e \r/neants ﬁ‘:edsgt I)%E ar&teaptgno alen }\Earrgyé tsub%ﬁuents
real i zed tha,lis e gt aﬁrb.esag% 20 S50t ot Oslabio
as specific %9 Sidie, W the o IaYC rhn& d&ﬁékl’b @éfu on atom,
steroid (1) 5&.‘, Ré\&‘h el k%rr?dgahaqofa araee%mh@&:we%m and C;
partigularg crar @ bikichegrbup sha\eas DEALE) AhaARb forftul tfeby Sesdtled a orl ) @RFR, are

ski || ¥ i n t hgkertdohothel WGorkhSEm&rh crhtsiox bitit}, Blidh] asbecgreupyx-3t, el %néntahan At R Is
known t o thoseachstkat! ¢eil thenadolde forrhdla is1EbndddFo N ZhdOBIS isADIRdSACRIMENhUsONY cdivBntion the
definiti ons aesgnetiopl"armtahd RSark edkaitogetiesr ficofornt FGH10PE1OECARS.."UBeaafls & REIOREOI Gilkich the
this entire dabongiEsbonderttb Celi Hogevsn whert desigeeeCli.f Ry ot i @re takad topdier ®l formrEH,-G1%-G-.
CONVENTI| ONB& RORhd~ORidiioA BreAdd[d 140ER¢ I WhictiiE calbonyiRbgBbdI8 CThe chem cal fornul as
representing vaieeabonciampesnettof eriahiepsubstitionts isfindingied it ane piiwe Weyssthe Gisf metandivees
and cl ai ms mayprefsrie the) entise narist ef Hhalystable s s i"Ri-Gdldimhere Both o1 et &4'sarg integers
def i ned st r uétPtpeelting g miniraun andHpaximuroumBer o carbon aigmsdn the Yarfepls. Thp @refix|issepargtasy
by a | et t er G'Pméhq apizhle, by 3 praggEer mefen&ﬁ'é’f iled[ ref[?ﬁ%’ésrﬁ'gcnd s {Brough, Ay atoms,

err "9' Wt forms thoreof 4piegs tragress prsaian i ghjiay o mt P fjs
el[the]r rmnov '9%'88' irzjﬁﬁrte?’”f' ‘ﬁfes q?@ L% jt o ?.Pze 8‘BTP‘5
the formul a "'se

ﬁcé'
o2 oy w°ga'b°";ror Eigrr,% on il ';a‘z. ’% 3“?:22

[err] and Jer, ) ;
3 éL ru'in r‘%ﬁ! o 0066 vetf.y? 5%@11&'% g téh%f 18 sy oum

attached to

l'inear fashi %ﬂmla@%e B6th QIW?andV(%l;Jc@ ksy@HLBDhikyl HINE ik %r&ﬁ; cbr{iamm

parentheses @b 29BASMod Rorhé] Qre%@%ﬂnm(ﬂrfﬁ? 8ihds thdfobridR abiRkibn Mbwd Siferi aua)we?r
substituent GRplp6&Ealing tORRER 4 RES taibon\WbAR Wi EieNBEMItEHORRS Gitkbr of Beseituadlos
substi t uendss cabén sl osed i n parent heses, each of the consecutive vari able
substituents is bonded to the imedi ately preceding atomto the left which
i s not encl o3leREAIMITIONS ent heses. Thus, in the.fornmula above, both [err] and
[err] are bonded to the preceding carbon atom Al so, for any nolecule wth

afy 30 establ i sMdemrsipyresiredt degaeb Gentignadan nunberi ng, such as steroids, these
carbon at o¥s arBCdeler pribin-layer siropadegraphy-where "i" is the integer

correspondi ng t Biftrefers dodptsbydrolerdim nunber . For exarrpl e, [err] represents the
6 position or cﬁ‘rpdsfﬁ'sé‘i"ﬁﬁ’ﬁhhﬁ?%@f‘y'l n the steroid nucleus as traditionally

desi gnated by t Il‘?F'F‘é'BV"P’r'f‘af“ﬁ’é art of steroid chenmistry. Likew se the
term[err] repr rsé" QP‘P???P‘Emgﬁbstltuent (ei ther nonoval ent or

bi val ent) Bt t hfﬁ S iy mca %refers 0 for nmul as or portions
thereof dravvn |I_r'],|_ g%q‘r f urd %ﬁ?@ rrs in a linear chain. The
Sy“b‘Q‘I‘ in dl on é% gre %o P 1r0V\Qn aé rﬂ%uélé?)er gelsc R@ﬂnl@ phase
Thus [err] rgggtg,ﬁ,q stltute OXypropane conpoun Tna
simlar faghi onyndn ve%v.rmhre used, the raﬁaaroemﬁéus%d%w&hﬁefm whg- 9., [err],
and the synbol BwEo fofoRi@giRBhfsloddel Pl € bond, e.g., HCGC- CH err] [err].

Car bonyl gr oupspmréers QI RGE0ayEinidhzélidinbiRl one of two ways: -CO or -C(=0)-,
wi th the formercChidniunddh gludss @6te Ehireriudh @) asd aipmied gIy.. A cyclic (ring)
structure for aSojubeaicundicher igomtichbsdlubiity whare@rsolatatndeyibe Minitalytahd intiratgsinadily seuble
the plane 4f in &eolveninyutfraher saldss toi dractical, yseitl bagifistintycolgbie bs temdlip pseithy rone skilleth én
cyclic conpodhedrt. [ n fornul as depicting such conpounds, - a substituent
attached to a cHelrsm 9achalerstereid Ghincludes the aerepoidsohA).r i ng is identified as

bei ng in the al fuéerpdis-tueiory gereid () Brludes dhojcompayads il by a br oken, dashed
or dotted |ine @emicehyioiiplon & hogolgted yitkh at o

50 Yield refers to percent product made but not necerspsarrly isolated.
R( 1S
C1-Cs alkyl,
¢ optionally substituted with
-OH,
85 -OR; where Ry is C1 -Cs alkyl,
-SRi,
-CO-Rz where Rz is Ci-Cq alkyl or ¢,
- -COOH,



45 i.e., by the synbol "- - -" or "...". The correspondi ng.substituent
att'ached above the plane of the ring is identified as being in the beta
([err]) configuration. Wien a variable substituent is bivalent, the .
val ences may be taken together or sEDA3Z#888Bbr both in the definition of
the variable. For exanple, a variable [err] attached to a carbon atom as

-C(= [err]). m ght 86rINR! BN asHfhell Godef | NEd as oxo or keto (thus form ng

a-carbonyl group (. uﬂéreﬁ%fﬁom ﬁﬁ%r @hYsa%TdEﬁSJﬂ%vanova' ent variabl e
substituents [err]c@u@b igrr] Wen a bival ent variable, [err], is defined

to consist of two mqymy.@bent vari abl e substituents, the convention used to
defi ne\{ Be bi NRR@éirs Yarucst (Brofof) nitigndtid ﬁbstﬁrﬁllidé’ls{:dbfrdis}:omr chemidsl skift$ ard Rdpoltdank B -

I n sucli a ggiewdiiet rorh @stahethyisilane] err] are attached to the carbon atomto
give -C([err]) ([err])-. For exanple, when the bivalent variable [err],
-C(= [err] )EXAMPUES i ned to consist of two nopnoval ent variable substituents,
two nonoval ent variable substituents are [err], etc, giving -C([err]) 55
[err]-, ®tc. Without flther elaboratiora i isieljeneckihat onexskiliechin dhefagt tCP'] usmgttbmprﬂ@ﬁmaersemwn
vari abI e sﬁ@!‘ﬂ%ﬂ?@"ﬁﬂ‘@"‘{"ér‘?'}s fulleg}exignty The dplievingde glqdesprempies desgrbe: howsie

a and [ er r |MYFiRSRMPRIRAGS #15/op BRriomy fhe wari e °°°EF8%°fttB° l"YP@t‘%raégéﬁé%bﬁm ‘@ﬁrabon
doubl e bond“?’ﬂy t"F%’a?"P "%’I‘R!ta’f%? of Jhepy 8}1? cay whatsoguer. Jhpse sidlled in
which is ?Ph 'ZF ﬁBP’%PSB%”@B% ?PE‘ rPrpogauss; ofh 7R (PeciAlt 28 1
and [err]® of8 ‘Y fae 't%?ﬂ%a"grieec Ut ed. 6 EP 0 374 185 Bl Just as a bival ent

vari abl e ebgngidh 18 sRihol 1B ASRRA S BAAL S a AT Ay UDSL T Uont S,

two separ ate nonoval vari e su ned 'to be taken

together to T ehhroBidtalRNtbow Ao .ﬁi?lseauddaqa a%mml 19a,21-dinyaRdRyokedhd uib(@1)-vichds S0t
define agi digng 2l hdktatd (US FolionPsihsB84 BRFhpA! B? ofih@Batorks $BD KBland Rhid) (7.7 &liyfahd REd
[err] may hgmghedind RadiRied o baKE BlunOaeditieHodindthyRydahbid X141 L5 GORalerd@0 éhbsneren
[err] and [fbdd tolowedby & Adetehe R0Vl Aksb. THe AHibeftifa YisaS to@¢aant the Sur@N§l réchiied to 2°
formul a t heswby nwdsing, TRE SdditoP® disappoaraiecdn the AF1] steadidl sthrérig rhatérial Thedtaduct slurry

t oget her t Os Hiutea vath IR dopavisa|alddition & vatbry(250SmilE bveBL$6 inhe Tigr shunp is 26oMéd to thennd the

or i ent at ksonpraductt doticted thiytfijtraticn, wasbbd withawatdr &3 100 mi)tahe: parially @ir-didednta | peovidg thedtitlde d
to X and [ escompound. bonded to Y.. Thus, by convention the designation "

[err] and [err] are taken together to form-[err] ..." neans a lactone in
whi ch the cRREFARATIONS2H0nded to [err]. However, when designated "..:. [err]
and [err] are_taken together to form - %A QI‘] 10 CO-the convention neans a

| act one Ph whFRURwiRg,tbe g@eﬁ‘bﬂ edirg offAFHA é'}dr akmsrn@%ﬁabeﬂaﬂa@soqﬂ s iRoayp
of vari abl e’%iﬂ?@?’"’t’%nt Stefol ﬁhﬁﬁ’f' H’"PHV"B’PF ) yS. The first method -
uses.a prefi RlEm 5 ti PEBRT andsasy ' ere
both "1" and RE' te 3'?’"? Y
of - car boy, ar JREARHAL valTaRTE L i ngg d' s ﬁeg
by a space. For exanpl e, fado °I rebres hroug

carbon atons, 15 (i ncl udi ng |so ric forns thereof unI ess an express

i ndi‘gation IE)&MPh§1QQﬁ{faQﬁ-fnﬂyaron)éﬁﬁuene%%“@ﬁ1tgﬁe§tes(ll)ng| e prefix is given,
the prefix indicates the entire carbon atom content of the variable being
def i ned. «Ihus gd-Bromb-14, K70 2Y-6BFdARPRHbgnASRE S, 200G 221GQME (I PREPARATION 1149.52 §)EKO,
one or 2. Byissbied is ectind (5¥ahiad OMR(SE mil) BDS0 * aihd @ pamed Bedl of 0kygembyy aliemating [yadutih on
of the defianditrogeni This inbliucas edted eppwiss avbry1.gly tea sllirgsdf Bbyomie ehidddernetahydrate (1.07
desi gnat i ong)i zincpdustefiBhgr@e thiovenip bakd (1M mibltin acetopel (142 eil)ywhich ovas degassed s described
space) bef oabevet fiw tpopdritan dAg thef additien isl ekintainad ab abdyb2 Nanddieshi 2forin. #Byr thé: addition,
opt i onal & othe temppratire(ip slowly (&2 mwwme 1991 Usaanalysire(relativrearede 2 iahiis poing the

al koxycar bofgauonja e -t'he [8]remaqwt VRCUYRY oy ARG BYONis

W Irbi The acefoge o By distiiagion a7d thepwling & &
of the al ko¥derd31§um) Thy gpmyis|cpolgthio|-10° b@f‘ﬁﬂ ér'}' ‘h‘aﬁ%éﬁ( aP'N ?tedahauvacuum ﬁ"fa“""
([err])al ko %ﬁ?fk( |X EP@ it @nd; pifeds Hg‘ﬁ?’tﬁ‘ﬂ"g
carbon ato ‘1’;? by ' %J!FE e(‘fr"lg& 'F il T h é] T"Sws
ei ther tfit ‘F‘HH °cﬁ’°d e A J.t B‘E " °é‘r“H’ Rlegpngcing. %E"% g o/
while the | LolhoRloi o6 o LG B35, (1) £ IR et earbon

EXAMPLE 2 11,8-Hydroxyandrost-4~ene—3,1 7-dione (I)
55 :
9a-Bromo-118-hydroxyandrost-4-ene-3,17-dione (I, PREPARATION 2, 2.134 g) is dissolved in THF
(THF 20ml) and degassed as described in EXAMPLE 1. This solution is added dropwise over 20 min to a
freshly degassed slurry of chromic chloride hexahydrate (81 mg), thiovanic acid (0.70 ml) and zinc dust
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a

Al'l tenperatures are in degrees Centigrade. 30 - TLC refers to thin-Ilayer
chromat ography. THF refers to tetrahydrofuran THP refers to
tetrahydropyranyl. DV refers to dineth ) de. DMAC refers to

di net hyl acet am de. 35 Hal o refer sEPt 37*:{85 -Br. Thioglycolic acid or
thiovanic acid refers to HS-[err] COoH. HPLC refers to high-pressure liquid

chr omat ogr aphygs ,.;%%%m&a anrfrpqmnttae.ﬁo Rlubed 16 rinkd a@poeéseme%F @%amdla%fora
Slerr], Neuclg r ahd théh ns GNES6* . FRETONisrrhdved ¥PYaBun disti 443 remaining
Vhen sol vent sRAY [sTIRELwil SR 1ac$t Eﬁﬁ)‘aﬁ@w& ér (Bhiy. hd Enrass@dl zind |€re¥f@vlrddr6?/ﬂltf§ﬂoh|%
(VIV). DVBO righ@héd with #diddhd é’iWI afe0 XeOdmbinbd filk s SHdSwabiDis allowed to separate. The organic
1, 3- digvet hyl e i wabhedWithChatd (36 25y MnaTindlly is @oncbrit@let deter ¥26iubh t6 B Fesidiidl Mha rbdidue is
and chFOmM umrédnistajlized Sedrui b | gart Cteleehe el 2 pdridr heptand e givee ttiectite compaubd, | TLCYRWR €0.465
a sol ute nmay (inethdnbimicthylene anlodde S165);HPLE 86.TRal(N\2.9% Al e 45 in a sol vent, but
rather refers to practical, useful or sufficiently soluble as normally used
by one ski | | EXAMALE $#1 8:i7¢.21-Trhedroxppregne]l drdiepe-h2l-dione 2d-@icelatg¢ () | ncl udes t he
conpounds uf (IA) The term1 1 gerr] -hydroxy steroid - (11) includes the

conpounds of (14 Ay efringidugt|(1.120d th'f"@fce‘?hE’"Q "E“FWC"Pfg $138tma) avd ipypnic ggid (1.4 ml) in
Yield refers q P8 dsregis F?S’c?éé‘?s"ﬁ%?dé" E’EAMP %eé?“i"? adiugiedip &g T t@f tupeg
[err] alkyl, d@m’.ﬁ%ﬁ 21-tnhydroxypre glene-
wher e [err ? T-agp ‘R‘W‘ P ﬁgé ijk yl? crdg tLeWF
[ [e;; 1 ] \-/\,her o h¥ rlce areggja Ve b e(xfuum distillz % a e a|m 8€Ir with

-lerr]- Vg is wa:&b?%o i |th tepul(ﬁ g&'&s ar%@@ﬂ %c tal'l’lz%ﬁ Pﬁ ﬁone to g:/:
Speck,«ﬁscopy, _ A (hefxhteab e/m@th BYY dnfBfide] . WBl o7 20, 1.1%
t et ramet hy;,,sdsanqo% q,.,,g,g,i;o Wthout further el abor ation,.it is

believed that one skilled in the art can, using the preceding descri ption,
practice the gpaspent 14 m&zwz@neﬂeaaydraxﬁpr&gahh 23lene3 202didne 21-8&tatell) OW Ng
detail ed exanpl es describe how to prepare the various conpounds and/ or
perform the var Folibying theC generalS protedir cofi BEXAMALE O aad Umaking roo-ciltieal C\ariatibis,l de-bagno-
26 118,16a,17a,21-tetrahydroxypregna-1,4-diene-3,20-dione 21-acetate (I, PREPARATION 4, 5.23 g) in acetone
(15 mi) and DMF (8 ml) is added over 0.5 hr to a slurry of chromium Ml {135 mg), zinc dust (1.11 g) and
thiovanic acid (1.40 m!) in DMF (8 ml) 8 ml at 0°. After stirring the slurry at 0* for 2 hr, the temperature is
gradually raised to 45°. Then water (40 mli) is added over 1.1 hr and the thick slurry that develops is
recooled 1o 0°. After 1.0 hr, the product is collected by vacuum filtration, washed thoroughly with water and
30 air-dried. This vesidue is recrystallized after removal of the unused zinc, from a 2-phase system of aqueous
methanol and methylene chloride. The solids are isolated by filtration and are washed with water and
vacuum oven dried to give the title compound, TLC R; = 0.44 (methanol/chloroform, 5/95); HPLC 97.0%
(1), 2.0% A°(Y, :

85 EXAMPLE 5 6a~Fluoro-118,17«,21-trihydroxy-16a-methylpregna-1,4-diene-3,20-dione 21-acetate (If)

To a freshly degassed slurry of chromic chloride hexahydrate (26 mg), zinc dust (113 mg} and thiovanic

et acid (0.14 ml) in DMF (4 mi) is added, over 12 min, a degassed solution of Sa-bromo-6a-fluoro-118,17«,21-

: trihydroxy-16a-methylpregna-1,4-diene-3,20-dione 21-acetate (i, PREPARATION 5, 516 mg) in THF (12 mi)

40 and methylene chloride (4 ml). The temperature is maintained at 0* during this addition and for another 1.8

hr. The slurry is then warmed to 40°* and concentrated by vacuum distillation. Water (25 ml) is added over

15 min at about 20°. After cooling the slurry to 0°, the solids are collected, washed with water and dried to

give a residue. The residue is dissolved in acetone at reflux and the zinc is removed by filtration. Water is

added to the filtrate to precipitate product. After cooling the slurry to 0°, the solids are collected, washed

45 with aqueous acetone and dried to give the title compound, TLC R; = 0.46 {methanol/chloroform, 5/95);
HPLC 88.2% (l), 0.6% A%, 1.9% starting material.

EXAMPLES 6 - 15 11 8-Hydroxyandrost-4-ene-3,17-dione (II)'See Table 1 in CHART B.

50 A solution of the chromium salt (0.2 mmof) in thiovanic acid (1.5 ml) and DMF (28 ml) is prepared.
When chromium sulfate is used, water (2.0 ml) is added, unless specified otherwise. This solution is
degassed by alternating nitrogen purge and evacuation. To this solution is added zinc dust (222 mg)
: followed by a freshly degassed solution of Sa-bromo-11g-hydroxyandrost-4-ene-3,17-dione (I, PREPARA-
% TION 2, 1 mmole) in DMF (10 ml). The bromohydrin solution is added all at once or dropwise over the
s5 specified period and specified temperature. Periodically, 10 \ samples of the reaction slurry were-
withdrawn, diluted with aqueous acetonitrile and analyzed by HPLC. All the reductions were carried out to >
70 % completion. The 118-hydroxy and A%'" compounds are the only products produced and the values
given in TABLE 1 (CHART B) are normalized relative area percents. '
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»

nerely illustrative, and not linitations of the. precedi ng di sclosure in any

way what soever. Those skilled in the art will pronptly recognize
appropriate variations fromthe progg 7%3&1% h as to reactants and as to
15 reaction conditions and techni ques TILON 1 9[err]-Brono-11

[err],17a, 21-tri hydroxypregn-4-ene-3, 20-di one 21-acetate (1)

Tetrafl uor OBXAMFLE a6 it Tk, 172 ¥4 ring drBxyPlegn-4-8neab0aidnd B -adetatb 1y r y  Of

17[err], 21-di hydroxypregna-4, 9(11) -di ene- 3, 20- 20 dione 21 -acetate ((US
Pat ent 3, 005, 838rombA a8« R21-IrihyBéky@@angiiend-a,2@dierieoieacétat8 I, IAREPARITIONN £ 65 (g), Fc-

m ) and t hestoren@® f)aind iDMF 87l jatestoatiined at23oe r(fol lessithgt B9 mjn) @fid then cooled to 20-25°.

di br oqulmsmw-hmne 0187 kgYlagotare (8P ) DNIF \@§tleand (heGnigpgid (18.14 kg pre xomkichdfand btoesd
by a acet onéinq aevder (575 kaied acepee (@ripwre sluieds The Jeesslumy igpdeed fo th chrerhiem shixiure,y

i S recool edrnsipg ithngcptene @ x|Grl). The zincichygmiunymixiyrg,igceoladde 0t #1d dagasepgpEharsternicemigtre
the [err] seéheeuaedegttameu C'Pfﬁft“é’i“l“a’r‘“’e?‘f?éagﬁé?dtﬂ:ﬂ hEY‘"ﬂ‘r? s‘f'“é‘gcfi’“l’“ﬁﬂ"édﬂwf?al‘it‘%’he
dr opwi se Igd%}g"'f‘fedﬁmﬁ‘f' Eg% jto f i ";E’Bdﬂ b
-10[err] "an \Ag e\/\?ﬁ‘f"‘g[

x 100 ni) afder gzd Lg;f )%%?f " "°t‘”ﬁ ye Jios K‘
PrEPARATI ¢ ﬁ? p vqag’%nu%? zqgﬁge)r I 9&8 fafl ME ff%%:.g.fﬁﬁdﬁad
[err]-stegfoy g,ﬁ'ttgf"on rrlnns are %gt al ned PR%&@&@ Cﬁl

9l err]-Brono- 1 ydr oxyan rost 4 ene 3,17-dione (1) PREPARATION 3
9ferr]-Br owexmdLerﬁ]u1,311%[,efardur%&amrbﬂydg.ﬁxmeaa@@o diord26lbRs @ 20- di one
21-acetate (1) PREPARATI ON 4

9[ erxJ- Br onp- Ediowing Ihe Lohetdl blocsii®, &mmwasmm akigfoR-gitizal Varibtichs @iestadting Qvittl BN e
21- acet ate Lrdgo-BE,16a,1 TRRAERABUYTiok)drdgna-1,Bfliaers|20 Bioandi-dhtets (i) bitlusiog 0.08 dduialbnts df7
[err], 21-t r chnymiuno fltythd Gecaomboundristobiaingt ie §MB1%Ichdmickl ginld- 3, 20- di one 21- acetate
(1) EXAWPLE 111 [err],17[err], 21-Tri hydroxypregn-4-ene-3,20-dione 2 1 -
acetate (I ;—IXA:MPLE 18 118,16a,17a,21-Tetrahydroxypregna-1,4-diene-3,20-dione 21-acetate (1)

9l err]-Brono- errl@l?[err] 21-tri hydroxypregn-4-ene-3, 20-di one 21-acetate
(1. PREPARATI Gpoying ropadurg; of EXAMRLE 6 and gakinggies-ciitisal vaajions hut Stagfng (Wit Ser| )
at 50[err] BIAEO-{. u?g ’P@'éf%lrpfw ‘E—fﬁe'ugﬁ 291d0ps ﬁ‘a‘t"P‘ﬁtj ) & drloeqivelpByein.
This ni xt ur gverdum, §ybe e opaeusd isqblainedin 86. 6 qhgmical ¥ipldy v of chronic chl ori de

i U A5t 2 1,
uring the a
e o1 o A0 i,

anal ysi s (r hi's poi nt reactlon |s conp e

The acetone | s rermved by vacuum di Stl | at [ on and the resulting sl urry i s
treated \wt ExANLER0 68 frali ninydidRpihha-b06-9.8-dendbedehd iy 10[ err] and after 1
hr, the solids are collected by vacuumfiltration, washed with water (3 X
100 M) and airbitosing @ deberaiQiictbauns oMEAMPLES 0, Z)bndes- tm&dpﬁa&dydbn Criticd] ariationg but
SOMEHNT €aC $tiringZ WithC 9a-chiveo~ T8N Ta, 21SiriliyeioTYp@GN-Dnesd, 204diohd g1-bdattes()] iheStitle ompound is
met hyl ene chitamedde/ net hanol (2/1) and 50 filtering. The product is
isolated4romthe filtrate by addi ng water and collecting the precipitate '
by vacuum f EXAMRLE 2HA18,TMa@1-Tdydiypepgre-ibdiened.20ipte Asbatater) hanol and dried in.
a vacuum oven at 60[err] to give the title conpound, TLC [err] = 0.37

( met hanol / chl &PlerHe fe ganersh progegyre oh BXAMELE £15, 17 endytg T"@r gking EN)WPE%V iatjops but
[err]- Hydr OW'@SQL“ chiororid 8, 33”?7'“8’?’@%“895’3 \ 45¥9ne -3,20-dione 21-acetate (I), the title compound
9[err] - Br‘?)rrﬁ°i‘i'['%’rr] hydr oxyandr ost - 4- ene- 3, 17-di one (I, PREPARATI ON 2,

2.134 I E (THF 20 d de d

ooun? "L el e 18 e R

d d sl |
(5770 T it e et A u%ia*gﬁaéfwa.m Y

n
et Ie

methanol

3*&-',
=)

oy

Of[err]. THF g}{at,s tdifled |s use for rinse pur poses. urry |s tirre
at 0 to 2
EXAMPLES 23-27
§5 Following the general procedure of EXAMPLES 1, 2 and 6-16 and making non-critical variation and

starting with the corresponding 9a-halo steroid (1) the following 118-hydroxy steroids (Il) are obtained:

EXAMPLE 23 6a-FIuoro-113,16a.17a,21-tetrahydroxypregn-4-e|ie~3.20-dione 21-acetate

10



for 2.2 hr and then is slowy heated to 50[err]. The THF is renoved by
vacuumdi stillation and the remaining slurry is diluted with ethyl acetate
(25 m) and water (25 m). The unreeﬁbﬁ?%ggﬂ s renmoved by filtration and
is washed with aqueous et hyI acetatée e conbined filtrate and wash is

al lowed to separate. The organic 5 layer is washed with water (3 x 25 m)
and final | yexsamree24 enFiuds-exh, 1641 21- 16881y tk0XypRgR4-6:Rsd, kifone 2hatolaRIB AT Setobide
recrystallized from1 part toluene and 2 parts heptane to give the title
corrpound TIEAMRILE 25 018150, e i Bthidsvgprégnet-day32ordiomh | Or | de 5/95); HPLC 96. 7%
(rr), 2.9%f[err]. EXAVPLE 3

11] erU, B7[ BXAMPLE 26 TTA. g8t Bitydioe §maethyinregh-one-320-d0neiploacetal® 1 - acetate (I1)
10 A slurry of zinc dust (1.120 g) chrom ¢ chl ori de hexahydrate (135 ny)
and t hi ovanPAMIEFA274 4 M) in DVF (10 ) is degassed as described in
EXAMPLE 1. The tenperature is ad usted to err is mxture i s added

Fa_lo he epRK n mikr gop ritical varigtion and
by Sy P e e o esmoIIIE*EIiI%@q i ea Sl
g) in .THF (I%%MHLE Iz‘?@« Fluoré-métz?g‘ﬁé doxgt éazTeEihﬁ;]reng )I—Qleﬁ\r,@% & don{a% -gge LHF i's used

as a rinse 23 for 2.5
days. Most F I ALl

distillaty O%EA&#%SIQ err %‘tﬂ% 1?2%&%hg%&gﬁu$ﬁ§ i's d-}‘?ﬁ?'gﬁ g%%vieafgg 7?%0
m ) added dropw se over 20 mn. After cooling the slurry to 3[err], the
product is EMMALE 26l edFiudré-1 {al13d,210nya&) pregnd B H61d-320QloRs/ S cktatel t h wat er. The
solids are air-dried and then recrystallized fromacetone to give the title
conpeund, TEGAMREESB) 118,00« 2L TrhhesaBe-mahabega/ pmlidny-3 20 giossd1aeetsie () 30/ 20/ 50) ;
HPLC 97. ?d’/o(ll) 1.1% 20 [err], 1.0%starting material. EXAMPLE 4

11[ err], 16a, 1Fpliewing the benbed prad'v;lm‘e OEMAMPYE &-aid rhakigae-c@icdl Qartilians butfarting @ittage
(1) Fol | ovibrerop-1 iBd 7qidhydioxyaauatitypregnant.4-Ei0aNE20fiogs Rhrdcataik i(lh gnd1osingc P19 jeau-
vari at i ons, alehfseof eirorie ohteside, 1% title ¢onfinoynd)isl eiftained i 9Btegveikll gigld from the corresponding A%
-tetrahydr oﬁwmmmwr@w@m@ °2®1Pb¢ ansihesigngle iy the MR fit fopiecitiacamogyd- 4, 5. 23
g) in acéﬁtone 15 and DMF (8 m) is added over 0.5 hr to a slurry of
chrom um I I 53@ ’3172?hE‘hM%prEQ[““l%ea)zoﬁ'ﬁﬁf @i ovanr c acr d (1 40 nI ) in
DMF (8 i)

h Io | g rAcet e g e lgrl urr err |t
the temper abr 011 1 yaroxy; e dro lg m' !
over 1. 1 %{H hgobtame Ig from \4,d| Zfon % ’E% lfjrel Ll on €

1.0 hr. P
with vvater an gg arr ?ZPI’ IS resr IS rec }:e ?af’ IZG rem)val

of the U”US%WLE%z1Iﬁﬁmﬁ£T&%§ﬁox§M§Jn§m4Qfen@§1ﬂﬁ&I&I{é zﬁr-ﬂéé?ai’é‘ﬂi and met hyl ene

chloride. The solids are isolated by filtration and are washed with wat er

and vacuggn OV eglioRing 8 g’bﬁbréﬂ présbalird 8t BAMPEE G QAP QIH% noflofitichiSdalions bt sibfting with 9a-
(et hano/ c hbreh®1 116, 17a{29-tkranylibkybregna- 10Paidnb{3)20-didnd)39-dcotate | (), PREFARAIISAMYZE KG) in
6[ err] - Fl uoomr tish.enns dddpetora siutrk-ot tHrdmyiel cilotide 64 16, Izinc 1aast (g8 k) egiithiovknid acld @ae- 3
, 20| one 2Kg) MAMRME kg) lakd DIFSO 3.0 1)THe Ipyodate asted and purifigd followin ke gemsrat rocediel
hexahydr at eof(EXSMHrgE)4,toz>irmide gl of fhb 1i8e compowndd t hi ovanic acid (0.14 m) in DW
(4 mM) i% added, over 12 mn, a degassed sol ution of
9a- brono-6[err]-fl uoro- 11[err] 17[err], 21-
trihydroxy-16[err]-nethyl pregna-1, 4-di ene-3, 20- di one 21-acetate (I,
PREPARATION 5, 516 ng) in THF (12 m) 40 and nethyl ene chloride (4 nI) The
tenperature is maintained at O[err] during this addition and for another
1.8 hr. The slurry is then warned to 40[err] and concentrated by vacuum
distillation. Water (25 m ) is added over 15 min at about 20[err]. After
cooling the slurry to O[err], the solids are collected, washed with water
and dried to give a residue. The residue is dissolved in acetone at refl ux
and the gjnc is renoved by filtration. Water is added to the filtrate to
precipitate product. After cooling the slurry to O[err], the solids are
col l ected, washed 45 with agqueous acetone and dried to give the title
corrpound, TLC [err] = 0.46 (nethanol/chloroform 5/95); HPLC 88.2% (11),
0.6%[err], 1.9%starting material. EXAMPLES 6 - 15 11
[err] Hyda*oxyandrost 4-ene-3,17-dione (Il1) See Table 1 in CHART B. so A
solution of the chromumsalt (0.2 mmol) in thiovanic acid (1.5 nm) and DWF
(28 M) is prepared. Wen chromumsulfate is used, water (2.0 m) is
added, unless specified otherwise. This solution is degassed by alternating
nitrogen purge and evacuation. To this solution is added zinc dust (222 ng)
followed by a freshly degassed sol ution of
9[err]-brono-11,[err]-hydroxyandrost-4-ene-3,17-di one (I, PREPARA-

}



TION 2, 1 nnDIe) in DV (10 m ). The bronohydrin solution is added all at
once or dropw se over the 55 specified period and specified tenperature.
Periodically, 10 [err] sanples of the reaction slurry were wthdrawn,
diluted with aqueous acetonitrile FROAMISAY by HPLC. Al the reductions
were carried out to > 70 % conpletion. The 11 [err]-hydroxy and [err]
conpounds are the only products produced and the val ues given in TABLE 1
(CHART B) are nornalized relCHAREeAarea percents. 9 EP 0 374 185 B1
EXAMPLE 16 11 [err],17[err].21-Tri hydroxypregn-4-ene-3, 20-di one 21-acetate
(rr) 9[err]-Brono- 11[err] 17[err], 21-tri hydroxypregn- 4-ene- 3, 20- di one
21-acgtate (I, PREPARATICN 1, 65 kg) ac- etone (75 1) and DVF (176 1) are
conbi N&d at 30 (for less tjpan 30 nln) and then cooled to 20-25[err]. 5
Chromic chloride (1.87 kg) asgit g3 1), DWF (26 |I) and thovanic acid
(19. 14 kg) are conbined and s inc powder (6.75 kg) and acetone (12
) are slurried. The zing added to the chrom um m xture, rinsing
with acetone (2 x 6 I|). ‘ ium m xture is cool egesto O[err] and
degassed. The steroid m¢ then added to the zinc/chfomumm xture
over a period of 1 hr w gul ting exotherm The reaction mxture is
mai ntai ned at O[err] andf{is mphitored by TLC. Wen conplete, the reaction
m xture is warmed to 10 35; amRd water (550 1) is added followed by cooling
to 0. THe nmixture is filtered and the cake rinsed with water (3 x 180 1)
and cold (-20 ) nethanol (2 x 110 I). The cake is dissolved in nethylene
chloride (330 I), nethanol. . (163 1) and acetic acid (0.26 kg) under reflux
for 3shr. The m xture is then dooled to 30[err], Methylene chloride (2 x 30 -
) and ngthanol (2 x 15 1) is gdded to forma slurry. Methanol (165 1) is
added followed by distillationfto 64[err] and 350 I. The m xture is
filtered and cake washed with qold (0 ) nethanol 15 (147 1) to obtain the
title conpound. EXAVPLE 17 11[drr],16[err],17[err], 21
- Tet rahydr oxypr egna- 1, 4- di ene- 3, 20-di one 21-acetate (I1) Follow ng the
general grocedure of EXAVPLE 6 and maki ng non-critical variations but
starting with 9a- 20
bromo-11[err], 16[err], 17[err], M-t et rahydr oxypr egna- 1, 4- di ene- 3, 20- di one
21-acetate (I) but using 0.05 equivalents of chromum (Il) the title
conpound is obtained in 90.5 % chem cal yield. EXAVPLE 18
11[err],%®6[err], 17a, 21- Tet r ahydr oxypr egna- 1, 4- di ene- 3, 20- di one 21-acetate
(rr) 25 Fol I owi ng the_ general procedure of EXAVPLE 6 and maki ng
non-critical variations bn hith 9a-
brono-11[err], 16[err],17[err hydr oxypr egna-1, 4- di ene- 3, 20- dlone
21-acetate (1) but using.0.]l ts of chronlunl(ll) the title

: al yield. EXAMPLE 19 11f[err], 17a, 21
dlene 3,20-di one 21-aceta€®X11) 30
Fol i ng the general pr{pca of EXAMPLES 3-5, 17 and 18 and naklng
non-critical variations put Sfarting with
9 err] - bgono-11[err], 17a, 21-t i hydroxy-6[err]- nethylpregna 1, 4- di ene- 3, 20-d
ione 21-acetate (1), the tltl%sconpound i s.obtained. 35 EXAMPLE 20
11[err],17[err], 21-Tri hydr oxypr egn- 4- ene- 3, 20-di one 21-acetate (I1)
Fol | ow ng the general procedure of EXAMPLES 1, 2 and 6-16 and meki ng
non-critical variations but starting with
9[err]-ckdl oro-11[err], 17a, 21- tr|hydroxypregn-4-ene-3,20-d|one 21-acetate
(I), the title conpound i s obtained. 40 EXAMPLE 21
11[err],17[err], 21-Tri hydr oxypr egna- 1, 4- di ene- 3, 20-di one 21-acetate (I)
Fol Il owi ng the general procedure of EXAMPLE 3-5, 17 and 18 and naki ng
non-critical variations but starting with
9a- chl or &- 11[err],17[err], 21-tri hydroxypregna-1, 4-di ene- 3, 20-di one
21-acetate (1), the title conpound

conpound™i's obtained in
- Tri hydr oxy- 6a- net hyl pr dg

55

12



45 is obtained. EXAVPLE 22 11
éerr],l?[err],Zl-Trihydroxy-GLerr]-hEthyIpregna71,4-diene-3,204dione

1l-acetate (I1) Follow ng the gener of EXAMPLES 3-5, 17 and 18
and neking non-critical variations g%1gé§fﬁgﬁ%fting Wit h
9[err]-chloro-11[err], 17[err], 21-tri hydroxy-6[err]-nethyl pregna-1, 4-di ene-3
, 20-di one 21-acetate (1), the title conpound is obtained. EXAMPLES 23-27 55
Fol | owi ng the general procedure of LES 1, 2 and 6-16 and naki ng
non-critical variation and t corresponding 9[err]-halo
steroid (1) the following 11 1-hydroxy steroids (Il) are obtained: EXAMPLE
23 .
6[err}JFISoro-ll[err],16[err},17[err],21:g
21-acetate 10 EP 0 374 185 Bl EXAMPLE
6[err]-Fluoro-11[err], 16alerrdn 17[err] J234t et r ahydr oxypr egn- 4- ene- 3, 20- di on
[err],17[esr], 21-Tri hydr oxypr egn-

1 ion"e55 EXAMPLE 26
11[err],17[err], 21-Tri hydroxy-q[e gt hyl pk egn- 4- ene- 3, 20- di 648
21- acetate EXAMPLES 27- 29 FOI™NQwf 20 e general procedure of EXAMPLES 3-5,
17 and 18 and naki ng non- aI TR' iation and 10 starting with the '

correspondi ng 9[err] - hal d the follow ng 11 [err]-hydroxy
steroids (1) are obt aigled: 27 6[err]-Fluoro-1 1 [err],21 -
-di hydroxy-1 6a- net hyl pregna- 1, 4- i ene- 3, 20- di one 21-acet ate EXAMPLE 28
6[err]-Fluoro-11[err], 16[err],17[q@rr], 21-tetrahydroxypregna-1
4- di gne- 3, 20-di one 21-acetate 16,1§5ac- 15 et oni de 'EXAVMPLE 29
6[er}f-FIuoro-1I[err],l?[err]L21-trihydroxypregna-l 4- di ene- 3, 20-di one
21- acet at €°EXAMPLE 30 11[err], 17a, 2} _
-Tri hydroxy-6[ err]-net hyl pregna-1,-4-i{di ene- 3, 20-di one 21 -acetate (11) 20
Fol | owi ng the general procedure of BXAMPLE 6 and maki ng non-critical
variations but starting with 9a-
bronmo-11[egr], 17[err], 21-tri hydroxy-§6[ err] - net hyl pregna- 1, 4- di ene- 3, 20-di on
e 21-acetate (I) and using 0.10 equil- alents of chromc chloride, the
title conpound is obtained in 96% overall yield fromthe correspondi ng
[err] starting material. The retentipn time on HPLC and the signals in the
NWVR fit for the title conmpound. 25 EKAMPLE 31 11 [err],17[err], 21
- Tr i hydr oxypr egn- 4- ene- 3, 20-di.one (I1}) Followi ng the general procedure of
EXAMPLE 6 and making non-critical variations but starting with 9a-
brono-11[err], 17a, 21- hydr oxypr egn- 4- ene- 3, 20-di one and using 0. 10
equi val ents of chromc chloride, the titlge_30 conpound is obtained in 96%
overall yield fromthe correspondi ng [err17starting material. The retention
times on bdth TLC and HPLC e the sapelps for a known sanpl e(Bi&)the title

@y

bner al

conpound- hydrocorti sone. EXA 3 :
11[er\[4},16[err],17[err],2'1-Tetra .
21-acétate (I1) 35 Fol | owi hg jthe ¢ procedure of EXAMPLE 1 and
maki ng non-gritical variai (e arting with 9[err]-

bronmo-11[err]; ¥6[err], 17[ P I r ahydr oxypr egna- 1, 4- di ene- 3, 20- di one
21-acetate (I, PREPARATI G % in DM (164.2 |) is added to a slurry
of chrom c chloride (50 K0 7 zI dust (6.6 kg) and thiovanic acid (18.6
kg) in DMF (47 kg) and DVSO (33.Q}1). The product is isolated and purified

followi ng tée general procedure gf EXAMPLE 4 to provide 47 Kg of the title
conmpound. 40 45 50 6

itrahydroxypregn-4-ene-3,20-dione

R : :
=1, di ene- 3, 20- di one

50

55
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55 11

EP 0 374 185 Bl CHART A

EP 0374 185B1 CHART A [err], 20 25 30 HO 35 40 R 6 45 50 55 12
10 (1 A) 15 20 25 30 35 50 55 13

Continued [err]

EP 0 374 185 Bl CHART A TABLE | 5

21.9

10-20 hr
1-2 hr

| 1[err]-COH
78.1
18.1
12.1
Vs
10
15
20

25

30

50

55

EXAMPLE

1

steroid (I) was not added last;
addition where 9a-halo steroid (I)

O N O W

6
7
8
9

10

11
12
13

14
15

"0" refers to 0ld order of addition of reactants where the 9a-halo
NRR

[e

8

rr]

time

6 days 7
sul fate

_or sale Orderd _ T = 118-0H

sulfate?
none
sulfate
chloride
sulfate
chloride
chloride
sulfate
chloride
chloride

no water

9a-steroid (I)
9a-steroid (I)
'9a-steroid (I)
9a-steroid (1)

1 equivalent thiél, chromium reduced to 0.1 equivalents

7 R
8 R

6E'£8<§ﬂ_£q.§l '?‘atcrezsaI b aer 20- 25[ er .r]T
none ' 0 20-25[ err] 81.9
0 20-25[err] 87.9
CHART B
TABLE 1 _
22QL)  eipe
20-25*  78.1 21.9 6 days
20-25° 81.9 18.1 10-20 hr
20-25° 87.9 12.1 . 1-2 hr
20-25° . 97.7 2.3 40 min
20-25° 90.6 9.4 2 hr
20-25° 100 none 24 min
20-25° 99.3 0.7 20 min
" 20-25° 95.4 4.6  >10 hr
20-25° 96.7 3.3 >2.5hr
20-25°. 99.2 0.8 2.0 hr

added over 15 min’

added over 23 min

added over about -1 min
added over 9 hr .~

refers to Reverse order of
is added last

- 1.8 equivalents thiol, chromium reduced to 0.1 equivalents

Claims

1.

A process for the preparation of an 118-hydroxy steroid of formula (1)

which comprises contacting a 9a-halo steroid of formula (]

14
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10 9 chl ori de 0 20-25[ err]

.. 97.7
gﬁl ori desu.I rat Ferr] et rZ%) 25][ érZ(r)-]-EZPSC[, ;‘é]ge%m %0 tr?one ﬂulul mﬂ“ EHI IIII

chl ori de [err] 20-25[ err] 0.7 20 min 1

sul fate [err] 20-25[ err] 95.4 4.6 >10 hr
chloride[err] R 20-25[ err] . 96.7 ' 3.3 . >2.5 hr 20
15 chl ori de8 R 20- 25[ er rqHARI_B 99. 2 0.8 2.0 hr 1
"0" refers to Ad order of addition of gagggtiants where the 9a-hal o steroid
(I') was not _ added lagt; _"R' refegs to Revers rder Ofg addi tion where
9[err]-Hal o d %ﬁ%dﬁ%-ﬁja'st 2—feo—nat 9[ =St er

added over 15 gin 305u1£hte§a steroi d (d0-2atided d8er 23 rﬂ]n95 926 agk0i d
(I') added over,about mn o6 9[err]- id (I ded MER 9 hr

equi val ent t hi I, ch'r‘%?ﬁ um reduced to %gequr vg ﬁts 8Olae 8 equ}io\glgpelﬁlfs

t hiol, c?hrom udn r eduselfate 0. 1 &qui val20nes® 40 CBaits 1. 1. Brocesk-Z br t he
preparat on ofgan 11; y stgyoid genul ag¢l4) 45

[err] 50 R6 559wh| ch i(;:'%&r?réses cgnt ac?‘rrontz a 9[err]-halo steroid of ?‘or mul a
(1) 14 TABLE | 5 Sulqu_tﬁarrPLE Cr 2033t PUh{err] 9.4 T . 2hr

11[err]-OH  1ferr] Gnioridesul f@he2  20.@s° 1080- 25[ er iJone 784l min

21.9 6 days 7 none Sl err 81.9 18.1
10020 hi®8 12 gy fehleride o B3 27(933[err]933[ 871 9- 0.7 R pin 4.5
hr 10 9 ¢8I or | deulfateO _ Rﬁ_ 20- 2D-25° 9795.4 2435 >140hmi n 10
sulfage rrj 90. o 9 2 Ry

chl orf de %’grr] Chlmé 5[ err @065 : 9él'.)'none 3 i m' 22 g hr 12
chl ori deo L8rr] chloxige?5 R 99.20-25° 892 20 ©i-8 13 2 0 hr

sul fate R6 20-25[ err] 95. 4 4.6 >10 hr 14

chl orrde[errl] 20-25[ err] 96. 7 3.3 >2.5 hr 20

15 chlori Ge[rélfFfs to Rld orderppf cagdition 9f peactants whgrg the Saphplo |

"0" ref ers tszekbh OlTher wad addi a@8a Ohaseacient fefober ot Rev@Bsdabpder of
' addition where 9a-halo steroid (I) is added last

no water

9a—stefoid (I) added over 15 min

9a-steroid (1) added over 23 min

9a-steroid (I) added over about 1 min

9a-steroid (I) added over 9 hr

1 equivalent thiol, chromium reduced to 0.1 equivalents

30

2
3
4
5
6

s 7

8

1.8 equivalents thiol, chromium reduced to 0.1 equivalents

Claims

1. A process for the preparation of an 118-hydroxy steroid of formula (lf)

(1)
50

55

which comprises contacting a 9a-halo steroid of formula (i)

14



r

steroid (1) was not added last; "R' refers to Reverse order o addi tion
where 9[err]-halo steroid (1) is .added last 2 no water 3 9a- sﬂﬁﬁ”ﬂl"( I""ll”“lll
added over 15 min 30 4 9[err]-ste%3i d &I% gﬁded over 23 mn ry w e
9lerr]-steroid (1) added over about | P ades err]-steroid (1) added over

9 hr 35 7 1 equivalent thiol, chromumreduced to 0.1 equivalents 8 1.8
equi valents thiol, chromumreduced to 0.1 equivalents 40 Clains 1. A

process for the preparation of an 11[efr]-hydroxy steroid of fornula (1)

45 HO 50 HO : [err] R6 55 which

conpri-ses contacting a 9[err]-habhyg of formula (1) 14 EP 0374185
Bl HO.5, s _ ' (1
1) 70"\6/vvhere[err] is [err] § : one of [err]and[err]-éis H and t he

other is H F or [err] is 15 br Br, with <1 equival ent of chrom um
lon, in the presence of a so the chromumion, a hydrogen radical
source, and a neans for redugngshgfomum (111) to chromum (11). 2. A

process fd? the preparation ¢f anllil [err]-hydroxy steroid of forrmula (11)
as defined in claim11, which corrpr*ses adding a 9[err]-halo steroid of

formula (1) as defined in claiml to a mxture of chromumion, a 20 ,
hydr ogen radi Cav'me.%QﬁrisCé?-m_a%- 2 T 5RBPon Of RS rEféJ.‘ 'ngme%mer(i“-l.ll)ort%la. d Rs is
chrom um (1& 1), _él%rb,%vgi:ﬁrﬁée Meltonf s cﬁroﬁﬁh\ég‘ﬁk‘n Qlor e G115 Qi ad{ Mol ?}Q'ch miul CJ'on, a

r2 %c%f éghrcel an éaﬁsfo d gf:ﬁrl»rﬁim (Iﬁ)ltét:iﬁ'&ngﬁrﬁi \(,{ﬁ.er e' 2 1a ed

process accordl,ﬂg,oéép,
to the chrom um’i on. 4. A process according to clarm

equi val ent op, tﬁgmséaé Qi PrbaRatidnSof [3h & $£RYdroxyP stordid Uf RrBRE (RGS Q6@ ciafn ANWhichf
claiqy 2 to 4, compises hdihg [ gaihtib sBRIIQT fobnfifial) ds Géihed if ciaflIEd aShive Yf chfomiufh ion, a
process aeeor dity@rofen radical $00ies, aAd f@edhb R RS- ShemiuMgINRb enirbrhiufail)an S @feSdnth ¢fla)
is of the for muoRend®rfherctirpmidfdichS where [err] and [err] are as defined in
claiml; .... is a single or double bond; [err] is [err]where one of [err]
and [err] i s3H Aprdceshascatihgto clamn. H, whekel therd-hale bterorfidlis added to the chromium ion.

25 4. A process according to claim 2, where <1 equivalent of the chromium ion is present.
5. A process according to any of claims 2 to 4, where the 9a-halo steroid (1) is added slowly.

6. A process according to any preceding claim, where the 9a-halo steroid (1) is of the formula
30

35

- (IA)
40
45
where Rg and Rg are as defined in claim 1;
- is a single or double bond; . )
Ris is a-Rig-1:8-Ris-2 where one of Rig-1 and Rye—2 is H and the other is H, OH or CHj; and
Ri7 is
50 =0,
a-H:8-CO-CHjs,

a-OR17-5:8-CO-CH; where Riy—s is H or -CO-Ri7-51 where Ri7-s1 is C2-Cs alkyl or ¢ optionally
substituted with 1 or 2 OCHs, '
a-OR17-1:8-C0O-CH2-ORz21~1 where Ry7-1 is H or -CO-Ry7-2 (where Ry7—-2 is C1~Cs alkyl or ¢) -
§5 and Rz1—1 is -H or -CO-Rz1~2 (where Ray~2 is Ci-Cs alkyl or ¢ optionally substituted with Cl or NO2),
a-ORy7-3:8-CN where Ri7-3 is H, THP, -CH2-OCHa, -CHR17-31-0-R17-32 {where Ri7-31 is Ci-Ca
alkyl and Ri7-32 is C1-Cs alkyl or ¢) or -SiRi7~3sR17-34R17-35 (where R17-33, Ri7-34 and Ry7-35 are
independently selected from Ci-Cy alkyl, Ci-Cs alkoxy, C1-C: monohaloalkyl where halo is Br or Cl,

15



[err] is 50 [err] [err] [err] where [err] is Hor - err] where -
[err] is [err] alkyl or [err] optionally substrtut ed wi'th mmlé‘muh" lﬂll”"l
[err] where [err] is Hor -CO[err é it f£rr] alkyl or
is -Hor -CO[err] (where [err] al %err] optionally substrtuted wthH
Cl or [err]), [err] where [err] (V\/nere[err] al kyl and [err] is [err] alkyl
or[err]) or dnewroptichiileustited wih Bére aordeprrgent |y sel ected from [err] al kyl,
[err] al koxy, [ erfthd reprmabeadniialtiopsbot wee Re -NB10M dné RBY is #0HBGO-CH,0BR -0 374 185 Bl -
and [err] optionally substituted with 1 or 2 [err] or the 16,17-acetonide

t her eof V\,ﬁenQerp¢e]ssac@ord1hct9r¢t§lrr[%wm4rerss§e¢w!a bgnd. A process according to claim
6, \@Q(;re ... 1s a double bond. 5 8. A process according to claim7, where
[er] Ts aferhprosss #QC?If"m:tQﬁ?mab@b?fﬂﬁngsP'@Rcﬂ-aFﬂrﬁ%CHW%r-e . is a single
bond and gerr] is =[err] [err] [err] 10 10. A process accordr ng to any
precedi ng cl%upf?FesWﬁé@é""lgh% %‘I‘\‘Fem‘e'?:anﬁrq ingle Bopd e B 6 581 vORw-6fBO-GHe- not
sol ubi I | sed %“t‘h‘é (9r°d)d?1""’c 081796 L0-Cy 0 ¢ Fén’cﬁ'ﬁﬂt er to solubilise the
chrom J acc

YRR st o o 4 @Egaa@r tiyeibd soori gos%ongfgwsrr fonatland oot

1, 4-di hydrobenzene HenZy Y °rot?n%%’"rs°nam cycl opent adi ene,

cat echol , 11.MA BloBess & Pﬁdft&l mr&m&{m%& td ehy gcenargcﬁ:agﬂﬂ Q£9ié§eh%r

sel ecte,gl frq,y Sphé Y dan nZhd, | O iy¥1$& efthdi e
OCH3. : d&fe%?%ﬁol@%ﬁd)ﬁ-‘éi(ﬁ)g ahdPHBRR): PFBfRaRd AY afel rﬁ’deHéndM?&&ec?e@l fot3{Lo}

of the hydrog.erahgnad,bﬁoaguysmgfng@dwﬁ. £8 2 oCH,. Used. 13. A process accorér ng to
any preceding claim where the nmeans for reducing chromum (111) to

chikofi um (8.1 A picsess abcariingdo AiyOSTRGRHIRG claiffiR §ReS b U BYualBi@ of fa | hgdrogen REHCARGIRS s M
amal gamw 25 usddl. A process according to any preceding claim where the
li[err]-hydroxy steroid (I1l) is 11

[ err], 17a]21A pro¢assy ahcading tocgy praceging cl8inR Ghale the ee@s-fa ceitcingashrofinium (1) to chromium

[ er r] - hydr oxii)dehlegted iram eing M@gnisitm ding prealgatnanl enagriesiam Amalgetn.
-trihydroxypregna-1, 4-di ene-3, 20-di one 21-acetate, 1ll[err] ,1 6a,1

7a, 21- tzrétr1 Hy BIPEPRS 5P F%rtpf"m@ﬁeé'ﬁ%c'gmz‘@eéﬁ ‘B?rb‘ﬁﬂd'%éieéﬂde(") is0
6[err]-fluoro- 114 %‘r fIydP"YPéGQQ‘f‘e"T‘??%‘}lmecﬂ)?ceiat%[err] net hyl pregna- 1

'm""

'“\a%w

. 4- di ene- 3, 20- §] Ayydrovpndrost-depneed,i7 err err], 17[err], 21
"t et r ahydr oxyp :e“ ‘é.'z iy °@“ 1?’%&_ i?fji g E’#c t11[err] 1 7a,21

- tr1 hydg oxy- 6[ oo d € re as Q%beng1§$ rone -ace?atte‘ag‘te
6a-fluofo-1 Gi’l Py tSNdox 20 di one
21-acetate, 6a1 1‘=}9§Ptn cixy .

-t et r ahydr oxypg£alRicdr 16 17, ﬂﬁa 95}&‘, gn_@g,g _g,o cetonr de, 35
‘11 [err], 1 7a, 3J-fIUbFo[1|1 sirmrm@ea.paréxyea@f ond Qrzdldlamem é&&r@réiza%zt&ﬁcrer] 21
-tri hyd,goxy 6 &1 4, 17a, bRy ReA-44n&880-dond0- di One 21-acet at e,
6a- f | uor o- 11[ en1417231-wishdrokesmbthyipréyn-4rant-5 2b-Bib acetate, 4- di ene- 3, 20-.di one

2 1 ac etate, Ba-fluoro-118,21-dihydroxy-16a-methylpregna-1,4-diene-3,20-dione 21-acetate,
NS 6a-fluoro-"f1 8.,16a,17a,21-tetrahydroxypregna-1,4-diene-3,20-dione 21 aoetate 16,17-acetonide, and
6-fluoro-118,17«,21 -trlhydroxypregna-1 4-diene-3,20-dions 21-acetate.
40 .
Patentanspriiche
1. Verfahren zur Herstellung eines 118-Hydroxysteroids der Formel (lI)
45

50
(11)

55

umfassend das Inkontaktbringen eines 9a-Halogensteroids der Formel ()
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. ¥

6a fl uoro- ll[err] 16[err],17[err], 23 -tetrahydrox
& ones 2001 one 21 - sietate 15,1 7. aceloni e, an DA I
Pat entanspriiche 1. Verfahren zur ngg) gﬁl g#:g ei nes 11- Hydroxyster0| ds dér *

Forrmel (il) 45 HO 50 - - 55
R6 unfassend das- | nkont akt bri ngen ei nes 9a- Hal ogenst eroi ds der Fornmel (1)
16 EP0374185B1 (1) 10 o S [ e R6 in wel cher RF

= a-Rs-1 :f-RG 2, worin ein

far - H F 15 ‘oder CHa st eht
in Gegenfart eines L6sungsnityel
di kal quell e und eines Mttg

t eARs-, und Rs-2 fUr H und der andere
der Br, mt <1 Aquivalent Chrornion
farl dgs Chrom on, einer \é?sserstoffra-'

_ ¢ Reduktli on von Chror’r(lll)( u Chron(Il). 2.
Verfahren zur Herstellung gi ng - Hydr oxysteroi ds .der Fornel (11) genmaB
Anspruch 1, unfassend die 3 V. dgabe ei nes 9a- Hal ogenst eroi ds der For rrel
(n) genTaB Anspruch 1 zu eiyfiem @Qqm sch aus Chromi on,

Wasser st Of f r adi kal quel I e urd ei ngm Mttel zur Reduktion von Chron(l 1) zu
Chrom(11) in Gegenwart eines LGSuﬁgsmtteIs far das Chromon. 3 Verfahren
nach Anspr uch 1, worin das 9a-Hal ogensteroid (I) zu dem Chr oni on zugegeben

wrd. 25-4. Vﬁ,rvtéfbhg 0a V, I
vor handep i St odep GHM! r%,ﬁﬁ (ri*el@‘?g@ %ﬂé’ﬂ?f\é@ nspr H’h’ R Héf’,"d a8 ‘i‘"ﬂe’a&’é“ F
9a- Hal ogenst epfi<d Aﬁbl)alénﬁGGﬁm ﬁ'&@éﬂﬁ%eﬂSQn smittels Gur dygéﬂ(rﬁ'n?s Bind} -
der vor her gehgikdqioARNS BiddMiflsls P ReddkidAvon DAr 71)%%% in@h.o1 d 'f der %%er#gfi
35, 16 4, (1(I)R645vvor|nRsunngd|e|n
Anspf uch 1 2anyetbibene Habiuy wngs T1BSHyirdgSbroids der Boriel (1 gfaf AnspREIET, umfassend di
Doppel bi #dungZigabe eifitsBadialegensteroidé ddriForma! (i) gbmasMaiBsrichel AtdinetheGentiehlags Ciréntion,
und Ri 6-2 f ar Wesserst¥ffiddikalqusitdeund diram Mittel Gt Betibktios on Chrofaiti suettrom(nnid ddgehwart =
0, a-H: 11- CO ¢ipis Losungittefs. ity das ClwomiG-a nit R1i -s gl eich H oder -CO Rli7-51,
55 worin R 7-51 = C2-C4- Al kyl oder #, gegebenenfalls substituiert mt
1 oder 2 qg._ISVerfahren nach Anspruch 1, worin das 9a-Hangenster01d (1) zu dem Chromion zugegeben wird.

5

4. Verfahren nach Anspruch 2, worin <1 Aquivalent Chromion vorhanden ist.
‘6. Verfahren nach einem der Ansprlich 2 bis 4, worin das 9a-Halogensteroid (I) langsam zugegeben wird.

30 6. Verfahren nach einem der vorhergshenden Anspriiche, worin das 9a-Halogensteroid (1) der Formel:

35

© (IA)
45
worin Rs und Rs die in Anspruch 1 angegebene Bedeutung besitzen;
o eine Einfach- oder Doppelbindung ist;
Ric a-Ri6-1:8-Rie-2 ist, wobei einer der Reste Rig—1 und Ris—2 flir H und der andere flir H, OH oder
50 CHssteht; und
Ry7 =
=0,
a-H:8-CO-CHg,
a-OR17-5:8-CO-CHa mit Ry7—s gleich H oder -CO-Ry7-s1,
65 worin Riz—s1 = C2-Cs-Alkyl oder ¢, gegebenenfalls substituiert mit 1 oder 2 OCHa,
a-OR17-1:8-CO-CH2-ORz21-1 mit Ri7—1 gleich H oder -CO-Ri7-2 (worin Riz—2 = G -Cs-Alkyl oder ¢)
und Rzi-1 = -H oder “CO-Rz1-2 (worin Rz1-2 = C1-Cs-Alkyl oder ¢, gegebenentfalls durch C! oder

NO2 substituiert),

17



3

'aCRl?l , B- CO- CH2- O?lemtRl?lgIelch H oder -

.7.

G -C3-Al kyl oder *) und R2,-i = -H oder -CO R21-2 (vvorln R2 EII!'H““I "Illl
Cl- C3- Al kyl oder *, gegebenenf al | gég;gmqg oder NO2 substl
111111111111111221111~~11111 11111 4 185 Bl | c

1S 1 a-ORi7-3:0-CN nmit R17-3 gleich Hg THP, -CH2-OCH3, -

CHRL17- 31- O RDRY~2R-CUWEH Rip-sRiiefchad THPGICHEBEHAN- IR, 7uf eb-R1- 7oz (Wo2in Ry Chi- %Mtlakyl
odor *) odeRnlkyl SnRE7~S3 R 76, 24 Rikyl Gfer $ader FBilR17es B3+ s4 M1 7es Jeoria IRY; 4, 1¥7-35 und
unabhAngi g Rorsiunabhdegig womsindder Gus B4 -&arAlkyl, (C1-GePIAK G G4-Monohalogenalkyl mit Br oder

G - CA- Monoh§&l asgfialeasrieynd ¢rgegebBrentaitsanit Thden? OCHInddgykie aybsiituisrtpespetdhitdéatf al | s mit
1 oger 52 OCPer gasdlf.1Tpeptogididesspiban; iay ffalle, defsRyewd IO Und By, = a;0Hp-CO-6HRdas

16, 17- Acet oni d dessel bon, imFalle, daB R16-1 = OH und R 7 = '

a- OH: 0- C& CVEW&“"“"?LA“SP*“"%W%L@%°‘ﬁ%19?Pp?lH'§‘ﬂH“Sjétﬁht6 worin ... far eine.

Do el bi toht, 8. Verfahren na ns worin R7 = a-ORI 7-1
ppCO Cl 2 pn "afh A'ls@'”§"7\‘9’8?'?§ﬁreﬁ'gﬁgc %ﬂ'ﬁpggﬁ‘ "6, wori n ... fuU eine
E| nf acibi und = =0, CH
-a-Hfl - gﬂghren . CEJG w mrﬁaggléde s?ht %(3\7 10 ‘(/SF"I"ah‘F &R nach
né '

OR5- i 2
éi nem der vor e?zée‘hen en REPRor e 7 3lflngsmttel or gani sches -

L6SUNGS- 1hSvertahredThdch Shert a6k vo;fhgrgéh%nﬂu dbrflAs vfaﬁﬂ@aems&,n&mh@ el L&sngd! Cht
in LosKNg gmibianal fallsfdiimdh Qa1 WE BEShgshitidl hichk RSLHICHY" deBAGH & Sic Witns
unfaft. 11. ek ahgangda@g@cm,ﬁ]mudmt vor her gehenden Anspr Uche, dadurch
gekennzei chnet, daB der Wasserstoff- K-' radi kal | i eferant aus
Hypophos pnhoveﬁurane nach eifterfl idBry\drmelaeraadsn  Andpridas) Addurch, gbkahAalehton) Ahi @bk Wassssthii-
qfc* open- 2tidikallietetadiciue Aypopliosptivksaidre, Alyi-dihydrbbaned!, elrBed £yt dHditstdfdrikstinammid, GyeiopepR) 3,
wori n si e vedier (Brepegkeachn, Raséreunid HiSig @ -H-8i(B)s, worke dio sersbbiedenors Résie- FOdnabiidky |
und gogebengiafw@hdinander tausl CodoAkE WEHBgshehafalls mitet toden 2 RGN subditvistien dihenyl
ausgewAhl t pestehen] ausgewdilfisthr en nach ei nem der vorhergehenden Ansprrl che,
worin >1 Aquival ent des Wasserstoffradi kallie- feranten benuttt
wi rd. 13.12v¥erRbme aach sigem dei Yedwioghendapdinprsiiche ore éh Agyivalont o Wassgestoffiadilplis-

M ttel ®zur R?ﬂﬁkf"f"éﬁ”(}ran Chron( || I) zu Chron(l1) aus Z| nk, Magne5| um
Zi nkamal eS| unmanma ewAl It ist er f ahren
ei nem de%%\rlrgz 5{% g HH ﬁ% &A'?P'u o in figs 'a'ﬁ T‘fP'bF'WT{]"I) u
11,,1 7a, 21 RraFe% F’E@'H ﬁ"‘ﬁgaﬂb""& "32'15 %{Bdéqa a"s

. 8- Hydpoxyagdrest wds SRera ﬁ daslfy %ﬁg sguggn 1

PRI '7991'%31ydr§g ﬂen n -a 3@ iy?! X&ﬁ@ﬁ beana- 1

, 4-di en- 3, ZQf shydr rox -
6a- et hyl pr ?&”l%a 17a;24f-T61t}aﬁWr p?rébngh ma.e 20-656@&13&3eta135 1101 ,1 6a,1 7a 21
- Tetr ahydr owm&@ﬂﬁw;m-ﬂmm&we% Sy Pd-dioR S 20-didn-21bdddt, 1 72, 21
- Tr i hysir oxy 1 ety Tor R gickypkognéd1 didRA-8 30-dibh-gi-RBet2 1 - acetat, 6Ga-Fluor-1 1,,1
6a, 1 7a, 21 11giz& 24TpHHYdRoKyBE-A@thyldregha~13-didn-3cbo@idn-2iacefdf; €t at , K—)
x6a- Fl uor - 16atRydk-16@16d,17%:212drahydroxypregn-4-en-3,20-dion-21-acetat,
- tet r ahy dr 08afBlagTE, e 0Ti:23- 1@y oRyprei-4@0-8 28 tiodk Bi-dbotd- 180 vh@tvhid, 11

1,, 17a, 21- THAWdeBkippiragpregh-4am-3202@ndi on, 40 110,1
7a, 21-r i hy #veay.26HihydsodPl-methyipregn-£en-B20xlpnefi-geptd® 1 - acet at, .8a- Fl.uor-1 10, 21
- di hydr oxy- $e-Buertbtd iydreyrife-methypragner 43liep3. 28 digpr2 pacetalcet at , 6a- Fl uor - 1
1,,1 6a,1 7&* Plyor-11410p.4 e a1, 4rdlig-3A0-dions -agqteiri 6. tracetapid ungt - 1
6, 17- acet onfuriumid 141 e2l" B¥d'°fypl‘t9"a'14’?'3" -330-dipnr21rASelRto x y pr egna- 1

, 4-di en- 3, 288 di on- 21 - acet at _

Revendications
1. Procédé de production d'un 118-hydroxystéroide de formule (Il

50

55

18
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ist. 45 Revendlications 1. Proc6de de production d un 11 ,8-h e

de formule (I1) 50 55 18 ‘EP0374 185B1 Bc L U mﬂ. BII""".

SHOS5 (Il) H10 R qui consiste a fgb@@rgqé§gq un 9a- hal og6no o
I'Te !

formule (1) 15 HO 20 R6 25R dans | aque S est un groupe a-R6-1 :0-R1-2
dans lequel |'un de Re-1 et RS-2 repr6sente Het |'autre so represente
H F ou CH3, et Rs repr6sente C ou Br, en contact avec noins d'un
6qui val ent dion chrone, en pi@sence djum, sol vant pour P ion chrone, d' une
source de radi caux hydrogbne etNde neje pernettant de r~duire | e chrone
(I'11).en chrome (11). 2. Procede}de p ction d'un 11fi-hydroxyst6rol de de
formule GlI1) suivant la regndi.citio ~ qui consiste 35 a ajouter un
9a- hal og6bnost er of de de fornulg el que d6fini dans | a *&¥endi cation 1 a
un n6l ange d'ion chrone, d ce de radi caux hydrogene et de noyens
pernettant de reduire le c > ) en chrome (11) en pr6sence d' un

sol vant pour |'ion chrone. 3. Prj¢gcdd6 suivant |a revendication 1, dans

| equel | & 9a- hal og6nost 6roTde (lg est ajout6 a Mion chrome. 40 4. Procede
suivant la revendication 2, dans §equel |'ion chrome est present en

quantite de noins d.un 6quivalent. 5. Procede suivant |'une quelconque des
revendi cat i ONgyizofsisth 2 il bhtrbrAf W& halbgBnos@roltie ue BRAASEHOT 0i de (1) est 45
ajout6 legnhtement. 6. Procede suivant |'une quel conque des revendications
precedentes, dans |equel |e 9a-hal ogénosterorde (1) r6pond A la fornule 50
55 19

20
(1)

‘25

dans laquelle Rs est un groupe a-Rs-1:8-Rs~2 dans lequel I'un de Rs-1 et Rs—2 représente H et I'autre

30 représente H, F ou CHa, et Rs représente Cl ou Br, en contact avec moins d'un équivalent d'ion
chrome, en présence d'un solvant pour l'ion chrome, d'une source de radicaux hydrogéne et de
moyens permettant de réduire le chrome (lll) en chrome (li).

2. Procédé de production d'un 118-hydroxystéroide de formule (ll) suivant la revendication 1, qui consiste
35 & ajouter un Ya-halogénostéroide de formule (I) tel que défini dans la revendication 1 & un mélange
d'ion chrome, d'une source de radicaux hydrogéne et de moyens permettant de réduire le chrome (lil)
P en chrome (li) en présence d'un solvant pour I'ion chrome.
\
' 3. Procédé suivant la revendication 1, dans lequel le 9«-halogénostéroide (I) est ajouté & I'ion chrome.

4. Procédé suivant la revendication 2, dans lequel I'ion chrome est présent en quantité de moins d'un
équivalent.

5. Procédé suivant I'une quelconque des revendications 2 4 4, dans lequel le 9a-halogénostéroide (I) est
45 ajouté lentement. :

6. Procédé suivant I'une quelconque des revendications précédentes, dans lequel le 9a-halogénostéroide
(1) répond & la formule :

- 50

55
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R1 7 5R R 6 10 ' :
( 1A) R6 75 dans laquelle R6 et Rg sont tels que defl n| s d NINEIHI“““I“"I“'
revendi cation 1; ... rspresent e upp ¢d7aitaem1si npl e ou

R16 est un groupe a-R s-, fI-R|6 2 dans | equel .I'un de Rl s-1 et RI6-2
represente Het |"autre 20 ‘represente HL OH ou CHa ; et RI 7 represente
=0, ca-H ,-COCH3, a-ORi 7-5:8-CO- CH3 ob Rl?-s représente H ou un groupe
-CO- R17-51 dans | equel R17-51 est un 251 radi cal (02-C4)-al kyle ou un
groupe # facultativenment substitu6 aveq un ou deux radi caux OCH3, un groupe
a-OR17-i :fi-CO CH2- OR2, -IHOdans Isq el Rl 7-1 represente H ou un groupe
-CC} 57-2 (dans | equel R17-2™es e Re—CrdC3 al kyl e ou #) .et R21-'
représsnte -H ou - CO R21-2 (0 R2 n groupe G -C3 alkyle ou un
groupe # facultativenment s ou NO2), un groupe

a-OR 7-3:,1-CN dans 1leq epresente H, THP, -CH2-O0CH3, -CHR17-3i-0-
30 J?l? 32 (00 R17- 3f adi cal Cl1-C3 al kyI e et R17{(B9Y est un

radi cal C0-C4 al kyl e o groupe -Si R17-33R, 7-34Ri 7-35 (dans | equel
R17-33, R17-34 et R19735 sont ¢hoi si s i ndependament entre un groupe C,-Cs
al kyle, G -C4 al koxy, Cl-C4 nonrbhal ogénal kyl e dont |e radical hal og~no
represente Br ou O, et -un grod‘fge# facul tativenent substitue avec 1 ou 2
radi caw OCH3 ou NH2); ou son 16, 17-ac6toni de | orsque R16-1 represente CH
et RL7 est un groupe a-OH j8-CO 35 CH2OR21 -1. 7. Proced4 suivant |la
revendi cat i aiansGaquellaris of RuOoatltels que défirls dansla dhverfdlicationitai son. 8. Procdi |l sui vant
| a revendi cat i Qmep@sentteuns lidisog simplel@d dedte ;un groupe a- ORI 7-1: 18- CO- CH2- OR2i
-I_J. 40 9. Pro@ecst gugroupa ta-fe-1 B enclagaieneh '@, dedBrs: ptejuel roprésente i ot liatre -

| i ai sope si npy¢ressente RIGH euGibagbnte 0, a- OR 17-1:0-CO CH2-OR21 -1,

a- H: f i - CO CHq, Rraseprsentss: | 8- CO- CH3 ou a- OR17-3:0-ON. 10. Procede sui vant

| " une queIconqu@-des revendi cations precedentes, dans |equel le solvant

—51 est un

conprend un 45"‘ 8 nt organl e, et une uan 6 suffi sant d' eau pour
sol ubi I | ser ' " ’ Rolii Ri7ps %‘ :81‘ " EHF“ ng! ‘F‘\?”ﬁ H

or gan T'*F‘,o rz{;’"H L fodmiee. ﬁ
precedent es ” ‘ t i S 1e tre
e o 9@%% 9_2 L %{ ’%% ‘}:&wﬁ #?‘ffeip 5 &S o&xz L g e
50 &F@m_a e |7 Qﬁ-lz 9! BHRL q1-0-

«H S (R);§ Et FH;' oBF§7 Qpe e‘§, rQ&u&P@ﬁ kﬁ&’@i RS 'e"'s{ &in lranéﬁRﬁ aainE% RLNR des
groupes C, - 1?—39417-1:!@1%9%83&!9 B, Sa5f AG U, TR BRI, LENRALchSisiOREdpbMamPBR UN

ou deux radleawxn @b C12: aRYIBCOLE, ShdxyA0-CPWRAHEIIGINARMI UM e Fadical halogéno
revendi cat i QapéspiteBesialeben grélpa $ fdctitith@meftiButstilué &vee 1 Pl B fadidaubtDCHH ou NHy) ;

equi val ent de éa s&D U6, CRacE®niten thirsyBal R: 1y diopgisn®. Ofi3et R;06RAB §roipsarDHIS-CORE
guel coague dREORLwendi cations pr6c6dentes, dans | equel |es noyens
permettant de r6duire le chronme (I1) on chrome (I'l) sont choisis entro le
Zi Cg , | e Tradh@édéavivant laaerahdifation 6ddany leaus! gtesta@e double liaison.

8. - Procédé suivant la revendication 7, dans lequel R; est un groupe a-OR;7-1:8-CO-CHz2-ORz1~1.

9. Procédé suivant la revendication 6, dans lequel - ©st une liaison simple et Ry représente =0, a-
OR47-1:8-CO-CH2-OR21 ~1, a-H:8-CO-CHa, a-OR17 —5:8-CO-CH; ou «-OR17-3:8-CN.

10. Procédé suivant l'une quelconque des revendications précédentes, dans lequel le solvant comprend-un
45 solvant organique, et une quantité sufﬁsante d'sau pour solubiliser I'ion chrome s'il n'est pas solubilisé
. par le solvant organique.

11. Procédé suivant I'une quelconque des revendications précédentes, dans lequel fa source de radicaux

hydrogéne est choisie entre I'acide hypophosphorique, ie 1,4-dihydrobenzéns, le 1-benzyl-1,4-dihydro-

50 nicotinamide, le cyclopentadigne, le catéchol, des thiols et H- -Si(R)s et H-Sn{R)s oli les groupes R sont

choisis indépendamment entre des groupes Ci-C: alkyle st un groupe phényle facultativement
substitué par un ou deux radicaux OCHs.

12. Procédé suivant I'une quelconque des revendications précédentes, dans lequel on utilise plus d'un
&5 équivalent de la source de radicaux hydrogéne.

18. Procédé suivant I'une quelconque des revendications précédentes, dans lequel les moyens permettant
de réduire le chrome (llf} en chrome (Il) sont choisis entre le zinc, le magnésium, I'amalgame de zinc et

20
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* C L M S i I'amalgane de magnesi.um 14. Proced6 sui varﬂmmmi"I"""I,””",
gi oel conque des revendi cations pre(@d@gﬁmgﬁans | equel le 11 ¢ L ey
fl-hydroxystdroYde (11) est 6 Ol e 21-acetate de 11 =~ -

, 17a, 21-tri hydroxypr egn- 4- bne- 3, 20-di one, ire la 11
8- hydroxyandr'@m@W@néserGi one, le 21-acetate de
11fi, 17a, 21-tri hydroxyprdgna- 1, 4-di Ane- 3, 20-di one, e 21 -acetate de 11$, 1
6f a, 17a, 21 14t%9qéawma@>éymwﬁame aasdevema@nwéfeﬁdm dang legquel lg dd-hydeoxyRéroide
6a-f | uoro-11 ¢ -tr| dro -16cu- ndt h na- 1, 4- di bne- 3, 20-di one, 10
|l e 21:acktate dg V% f’?"é)f‘?f/éﬂ?ﬁg #8%1 4- di bne- 3, 20-di one, le

X%eﬂﬁ Z quhy%%xyp%gna-1tlwgng gg-gig‘nel 4-di bne- 3, 20- di one,
le 21-acetate d% % 21 tétr yRré na14w |én
& Loa, 17a21- et erin i é % Ry Atligs, U 21

'21-a2Cetate de 1

-acdt at g,de 6a J-delﬁ% 5,;3 y Eﬁ-dngr% '20- di one,
la 11 f,17a, 21- Ferzh 194 PleQdadioy Fiﬁ/d th(ﬁb%gn 4-dléne-3.20-dlo h& 21-acetate do
11f1, 178, 21t 1 | ylaBids A6l TN L DTERS N AR HUBALS 20-Bord] - acetate de
6a-fluoro-1 1, Otk A7-adeRds QX ¥t-dosGR 88l h)bbﬂﬁ@%@w&zﬂ@@kn@?&y&é&m&iemmh@
16, 17- ac6t oni de|adu,s LA Gy @b pgn-4-2ne-3,20-dione,
6a-fl uore- 11, 8, LeGacstat@de 116164,2 1athiyydioopeaaéypasgl-d-dnec Jortiond, 20- di one ot >
ole 21 -ac~t a't elet-abftaté HaiGn-ftuorb-114211dingerod/H1 6a-méthylprégna-1,4-diéne-3,20-dione, _
-t ri hydr oxypr 6gieatell74céioniziecdu3212:06tels ia Ba-fidio-P1B, 184173 31-fahdBrolyPréfia-L4didne-3,20-
dione et
\/ le 21-acétate de 6a-fluoro-118,17a,21-trihydroxyprégna-1,4-digne-3,20-dione.
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