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The Al sterotd {11} is reacted with a peracid to produce the 17a,20-epoxide {1l1). While most peracids
are operable, preferred peracids include m-chloroperbenzoic, perbenzoic, peracetic. The peracid-reaction

so A, A%, or AM™) functionalities in the remainder of the molecule, see Example 2. The solvent used during
the methylation reaction producing the A'"®.steroid (Il is removed and replaced b7 a non-polar solvent
such as toluene, methylene chloride, ethyl acetate or t-butyl methyl ether. The morgamc salts remammg
after the methylation reaction are removed by extraction. The peracid oxidation is performed in the
temperature range of about ~10° to 25°. When the reaction is complete, the excess peracid is desircyed by
65 addition of an agent such as powdered sodium thiosulfate or sodium bisulfite. The 17a,20-epoxide (lii) can
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act i ve if gided arid thombayre stirtedivyemight/ Tid mixtuge is yorked up asis Well knownrio thosd dkilled in the
ski | fecbritn giva@ salid witieh jserystafized from 40% lmemeewmrtol toraiveztheltidscgamaeand.ons

bel ow are for the terms as used thro the entire patent application

5 AR R S Ll g THE, e 1

tetrahyhel vs&neupas acetate M@nohytr&te ffzdocrné»runa&tnhydraud YHR (70 1Y) 4ted B 55 drddted with
tetr ahmwwwlum dhldride (2(2:M,38.2 ral) edded dtdparissovert holur. ARECIO npisuted of stirring at — 15°
p- TSA nedhethgichigrogilane [1.f4rmel} isl sdded. The mbdureimioimeiiaiele wainmesi 1o 201, stirred fpal heurat e
used tVﬁEChr‘mq 'B.Cdpog erat ather (fegmation ‘QHBP eerapiote) Theem #‘\W‘V‘} added to toluene (100 mi}
and this is washed with monobasic phosphate buffer (pH 4.25, 50 ml). The organic layer is separated and
50 washed with water (2 x 50 ml) and each aqueous layers is back-extracted with toluene (15 ml), The oganic
phases are combined and concentrated at 55° under reduced pressure to a residue.
Toluene {30 ml) at 0° is added and the mixture treated with peroxyacetic acid (34.5%, 2.91 mi}
* containing sodium acetate (164 mg). The stirred mixture is warmed to 20° and after 10 minutes TLC
indicates the peroxidation is complete. The excess peracid is destroyed by addition of powdered sodium
55 thiosulfate (2.5 g) slurried in methanol {10 mi). Hydrochloric acid (6 N, 3.0 ml) iz added anA the hydrolysisis °
complete in about 10 minutes. The mixture is added to toluene (75 ml) and the organic phase washed with
water (2 x 50 ml), sodium carbonate solution (5%, 40 ml) and finally with water {50 ml). Each aqueous
phase is back-extracted sequentially with toluene (20 ml). The organic phases are combined and
concentrated under reduced pressure to a crystalline residue which is dissolved in hat ethyl acetate and
60 filtered to remove traces of inorganics. Ethy! acetate (about 5 ml} is used for rinse. The combined volumes
of the filtrate and rinse are reduced to about 10 ml. The solids formed and after about 1 hour hexane (40 mi)
is added. After standing at 30-—40° for 2 hours the slurry is cooled to 20° and the solids colected by vacuur
filtration. The solids are washed with cold ethyl acetate:hexane, 1:1 (3 ml), and dried under reduced
pressure at 50—60° for 3 hours to give the title compound mp 180—186° with softening at about 135°; NMR
65 (CDCI,) 0. 89 0.92, 1.43, 3.18 and 4.83 5.
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0 DMSO refers to dimethyl sul foxide. UV refers to ultraviolet

pectroscopy. NVR refers to nuclear EP d 465 03gnBidi c resonance

pectroscopy, chemcal shifts are reportedgjg,gapan ([err]) downfield from

et r anet hy! sidgang-epd9ealtiubR1186,91-biflyd-bey- BaGhényd brepRi-fili-uRAe- 8 b0-BloAn avapol ari zed

i ght (specifi c Aoptacelot 9B B-apoRy-6@tiudie-2WhidioityHil, Barierad, 20middel 21e(aEB0B/YS Patc
xanet hasone’i 31884, 8089} cupric acetate monohydrate (400 mg} and tri-n-buty! phosphine (1 ml) in anhydrous Tk
err]-fl uomo-! 7é’r’? atp\1tip F'H@iﬁ’r‘ﬁ ml'Ba' 'W!ﬂ" ¥'pF@gm‘19ilMd?%§1'é”3d@G dapryize.over 1 ho
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orr] ol Corpe esmf" ﬁgﬁ ‘& “i St h eecﬁsﬁ,'{;#‘{fa'ﬁ?g? e htvon o
40 [ efor ltndncondekivhtedit 4§° rﬁrb&rlrle&cé‘&rfrmmea& SHISL. THes ol I‘iﬁakemdam Rbthinbke AoPidP (120 m
[err] is al kyk -00° atd triated witicmrchdFfopatoxpenedic §iiBF%, 6.§321g1 bnd shed 1.6 yidure Jb indicates t+

fI uorine at orepo¥idaties sebmgletsufhe niieture|is vasuvro distilted 1o eeplageithe salvent Witlimeihaeol 6100 mi) an
oxygen at om wrgndhe WH‘K@S'St"He'GtWﬁh ra d e¢'v %ﬂl?e ' 6‘9 " 4" rnmﬂnm\ "%Hﬂi" 25° an

b) [err]- epo>?r é‘rq H‘ﬂ' 0 s adde
ferr] is ?ﬁ"@ “2’3 ‘E ﬁ }: ' 35?’" 3 f‘g"},‘"&“mu and e
[err]- hydr OanerMBuda& ss'sm ya%b ty \5? g gl jﬂa g 28G-241.5

a) [err] whenajjkr]as)zsOMITYAOQE = um( 1 m Nwemm mo BE 08k, P4I3.30, 4.3
[err] taken teog86h&r are an oxygen at om and between C, and 50 J[err] is

a single hond, and c) a ket one "when [err] |s an oxygen atom and [err]

bet ween [err] IS adoubleb § s aIk | of 1 thru 4 carbon
at oms or pheﬁ{ﬁ el 3 i
hydr ogen atome 23 2T P‘ﬁ 59

ione21.acftate is a
phenyl . dry THFG100 mn&

rr dr na-4.9(‘l 1),1¢
.68 ,t?cﬂenug"pgés.{g 200 mg}) it

ESB/ - r 20 minute:
[err] can %e aiid1theB aiBted Mndnmahaatlorsﬂanb nde e:at o dllowed td et toaztReTb", GitvaLi D.5Chours 2
be i-n either 20-h25° JLO indjcates thecemaf silyLietheri formatibs isccomiphetd. Fhe reackinayhixtuoe ischddathtenethy

the term "al Reprate(159 E\”ri}\d this mixtuse, igiyvas &W'N@MWH"M% 209 roiy ahp layers mmmw

and i ncl udes"\" to( . Thoxngrgalepr wit!
or not hi né ﬁﬂ b%g?%ﬁ%ﬂmw d’%"r‘ Q’% éfﬁﬁtréﬂhgﬁ'%: Byer
li.s a hydroge P' OI 192 af @9 QE #tir oh{ 3t 15° followin,
rragne5| um i OWhanah&hﬁ rd! B&acl (sQddéEandf the 6}6 Mtz dernfbhi: & Bkdéfs peracid i-
brom ne or i oektrogedtivarsatiient @ith fodiim bisulfitetddiutio® MOR3 20 Rl). Tharniiktutesis alirked fo020 rbinute:
thru 5 cagsbosndithemdiluted withe tojuene 200 melly The mbaunede thenl washedwaithi sulfariomcich(Spe 104 mi) an
in a ring w water {2 x 100 mi). After concentration to dryness under reduced pressure the residue is dissolved ir
methanol (100 ml) and treated agam with hydrochloric acid {3 N, 0.5 mi). The mixture is again concentrate:

to a higher boiling residue which is taken up in toluene (200 mi). This mixture is washed with saturate«

sodium carbonate (100 ml) to remove the m-chlorobenzoic acid. Finally the organic layers are washed witt

40 water (2 x 100 mi) and concentrated as above. The residus dissoived in hot methanol (20 mi) fo:
crystallization. After cooling to 0° for several hours a solid is obtained which is collected by vacuun

filtration. The product is washed with cold methanol and dried at 20° to give the title compound; NMR 0. 73
0.93, 1.33 and 4.98 3.
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45 Example 6
9f,118-Epoxy-21-hydroxypregna-4,16-diene-3,20-dione 21-acetate (IA)
Following the general procedure of US Patent 3,876,633 and making non-critical variations, but starting
with 21-hydroxypregna-4,9(11),16-triene-3 20-d|one 21-acetate (US Patent 2,773,080), the title compound ic
obtsined, mp 129—130.5°.

Example 7
98,11B-Epoxy-21-hydroxypregna-1,4,16-diene-3,20-dione 21-acetate (1B)
Following the general procedure of US Patent 3,876,633 and making non-critical variations, but starting
with 21- -hydroxypregna-1,4,9(11),16-tetraene-3,20-dione 21-acetate (US Patent 2,884 834) the title
55 compound is obtained, mp 163.5—-165°. :

Example 8

9B,11B-Epoxy-17a,21-dihydroxy- 160-methylpregna -1,4-diene-3,20-dione (VB)
: A mixture of 98,11B-epoxy-21-hydrocypregna-1,4,16-tiiene-3,20-dicne 21-acetate (IB, Example 7,
g0 7.650 g} and cupric acetate (monohydrate (400 mg) in dry THF (130 ml) is stirred under nitrogen. The
tamperature is adjusted to —20°and 1,1,3 3-tetramethylurea (5.0 ml) is added. Mathyl magnesium chloride
(2M, 16.6 ml) is added dropwise over 50 min at —17 to —19°..TLC indicates the Grignard reaction is
complete. The mixture is stirred for 40 min at —19°, followmg which the magnesium enolate is quenched
with trimethylchlorosilane (3.28 mi). The temperature rises to 25° during the 1hr stir period. TLC shows this
65 reaction is compiete, The mixture is added to toluene (150 ml) and monobasic potassium phosphate buffer
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Example 12
60 170.20-Epoxy-9a-fluoro-11p,20,21-trihydroxy-16a- -methylpregna-1,4- dlen 3-one
11,20-bis(trimethylsilyl)ether 21-acetate (1B} -

The above filtrate (Example 11) is concentrated to about 50 mi and after cooling this mixture to —17°,
peroxyacetic acid (4.44 M, 3.37 ml) contalmng sodium acetate (67 mg) is added. The mixture is stirred for 4
hr while the temperature is allowed to rise to 7°. The mixture is diluted with toluene and then washed with

65 water (75 ml), dilute sodium suifite and finally with water (75 ml). Each aqueous wash is back-extracted
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- which time TLC shows enol ether (I1) formation to be conplete. The
m xture is added to toluene (100 m& and this is washed with nonobasic
phosphat e buffer (pH 4.25, 50 65,0 npé | ayer is separated and 50
washed Wihithiol8hes0 8. Phe 2)aRik: Lheedarea&hmaau Bkl AW Ble8 uhder PRGKmAXtINAGE @dgive
Wi th tol usigeer babngrtesidud becragpanti2o)-fvame 20-aintetidsipi ¢ased (1and concentrated at 55
under reduced pressure to a residue. ToI uene (30 m) at 0 is added and the
m xture treate V\‘|7 pe oxyaceti c aci & H"Q‘V 2 91 rrt cont a| n| ng sodi um
acet atse q Bue( 7(amr é% %&’r(ﬂ‘g HS%:E 1o % m ealilurt.
TLC i ndi gat 8§ ﬁ,enmrtg q Rl AT i‘féé?’t g ‘Pﬁs xi Hieilde
by addi t joRgyéitacBONR ridiTr amh wa ' uwxe .ramssm
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conpl et econmahxvumrahen Washiédosith aca®nerhesians 872, 5 na)okiﬂdsnbmattrabruenepe(rsisrant pivatie
t he or ganiecopband. Anghesmele bHthetitieeson(pRund 50bwined by caliramtiyamblop@bey oidwad tyn
(5% 40 WS}a"aﬂu’nffrq'rarqegpnmmnmﬂttérmq 537 329°; Mm'%é%% 19Aak¥. f.39 and 493 8.
back-extracted sequentially with to neﬁ}ﬁg The organi ¢ phases are
conbi ne un b [ r
dng%’e&(}%grﬁf ?\ﬂ%&{}', th;?rfetl E'H’ gl nQ 3 HAE\L@M differ ' ASdcEtdfe

whi ch’ |sﬂ,, ssol tere to renove traces of
i norgani cs Forlswml th& G&redd Procalpe b a‘i.ﬁbba 123t 5¥RWinh Abn-EiitikSOvaridtins WU BlsARG with
vol unes 20f21-dinedrbiy-t1Guabahyigregria- 163 1 DN EH20)aettsead-one 2BhdmbthiiSilyiriether [2¢-ac0béte dHB.

f or med devample tibthe tillocampbuhdisrobteinedne (40 nl) is added. After standing at
[err]?efor 2 hours the slurry is cooled to err] and the solids collected by

vacuum fj he PIg coI et h ce e he e

1:1 (3 ﬁé %",’@feg"tpgd* 69?’3e4'“vd’°d‘u§8%rm§?‘é§s‘t?r"%q g"f"@r %}) ?' or N g’"ﬁou)r(h%p 3"
give t he rsnrt,e.rgqna)emm i5BedlAlor EXBmle 12 aa@tﬁuﬁn ngneftt.cah;autnot\ertru} stbiviRg %h

[ err] 50.9891p-6boRy-20,21-diBydr yh%a-&ftthvfbr 24,4,19(20)-tri Wniﬁﬁtrﬁﬂﬁwﬁﬁytmm1&cdue

[ er r - Episx §xdiapid 9ltbe. titlelcompaindiis bpwimedy- 1 6a- net hyl pregna-1

4-di ene- 3, 20-di one (VB) A m xture of
[err]-epoxy-6a-fluoro-21-hydroxy-1,4,16-triene-3,20-di one 21-acelate (1B US
Pate 3,210,341, 8.009 g) cupric acetate nonohydrate (400 ng) and

tri- H—butyl phosphine (1 m) in anhydrous T1 !'120 ml) at + [err] is treated
wi th nmethyl magnesiumchloride (1.95 M 26.5 ml) added dropwi se over 1
[err] Trinethylchlorosilane (4 m) at -8 is then added. The m xture is
imredi ately allowed to warmto [err] after 20 mnutes TLC indicates the
react’fon is conplete. The mxture is added to ethyl acetate (300 m) ar
washed wi t h anmoni um hydr oxi de: sat urat ed -amoni um chloride, 1: 1 (2 x 75

m ). Each aqueous extra, is sequentially [err] with the sane portion of
ethyl acetate (210 ml). The conbi ned organi c phases [err] 10 then
concgptrated at 45 under reduced pressure to an oil. The oil is taken up in
nmet hyl ene chloride (120 mat [err] and treated with m chl oroperoxybenzoic
acid (85% 6.092 g) and after 1.5 hours TLC indicates [err] epoxidation is
conplete. The mxture is vacuumdistilled to replace the solvent with

met hanol (100 m) [err] then the mixture is treated with saturated sodi um
carbohate (20 ml). After stirring 16 hours at [err] an 5.25 hours at [err]
TLCshowed the hydrolysis is conplete. After cooling to [err] water (100
m) is adde 15 and the pH adjusted to 7.5 using acetic acid (0.2 m). Water
(160 M) is then added portion-wise [err] solids that formed are collected
by fedtration, washed with [err] nethanol in water (2575, 50 ml) and drie
under reduced pressure at about 84 over 16 hours to give the title
conpound. np 241-241.5 [err] = J[err] (DVBO,; ‘W [err]= 245 nnt([err] -
15,300); NWR [err] 0.82, 0.82. 1.40. 3.30, 4.3 and 5.52 [err].

55
60

65
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20 Exanple 5 [err],21 -Di hydroxy-[err]-nethyl pregna. 4,911

) - di ene- 3, 20-di one 21 -acet Efe O ¥85 087 hBN nagnesiumchloride in THF (2 M
6.2 m) is added to a m xture of 2%-h§droxypregna-4,9(11 ). 16
triene-3,20-di one 21-acetate (I atent 4,216,159, 3.68 g) and cupric
acet at e nonohydrate (200 ng)chenﬁ] 25 dry THF (100 ml) at [err] over a
period of 17 mnutes. The m ttre?’s stirred at -45 to -50 for 20 minute
and then treated with trinet chlorsilane (1.9 mM) and allowed to warmto
[err] After 1.5 hours a 20-2 LC indicates the enol silyl ether formation
is conplete. The reactign jmANure is added to [err] acetate (150 m) and
this mxture is washed d sulfuric acid (5% 200 ml), the | gyers are
separated the aqueous | g pack-extracted with ethyl acetate (25 m).
The original organic | ay I§ washed with 30 cold water (2 x 150 m) which
in turn was back-extracted wijth additional ethyl acetate. The organic |ayer
phases are conbi ned and concgntrated under reduced pressure to about 100

m . m Chl or operoxybenzoic ac™M (85% 1.72 g) is added and the m xture
stirred 1 hour at - 15 fol | oaHarORghi ch another 300 ngy of peracid is added
and the m xture stirred at [drr] over ni ght. The excess peracid [err]
destroyed by treatnent with £o8r$HReokulfite solution (10% 20 nl). The

m xture is stirred for 20 {ute 35 and then diluted with toluene (200 m).
The m xture is then washés i

~su|»af%ic acid (5% 100 nl) and water (2 x
O

100 m). After concentrZ dryness under reduced pressure thel¥dsidue
is dissolved [err] net 0 nml) and treated again with hydrochloric
acid (3 N, 0.5 mM). The/m xtfire is again concentratec to a higher boiling
resi due which is taken up inJtoluene (200 m). This mxture is washed with
saturated sodi um carbonate (00 mM) to renove the m chl orobenzoi c acid.
Finatly the organic | ayers afe washed with 40 water (2 x 100 m) and
concentrated as above. The r€sidye dissolved in hot nethanol (20 m) fo-
crystallization. After cooli 821 20 for several hours a solid is obtained
which is collected by vacuun fbl rgti n. The product is washed with cold
met hanol and dried at [err] 3 Zﬁ\‘z! title conpound; NWR 0.73 0.93, 1.33
and 4.98 [err]. 45 .20 Exanpl e 6
[err]-Epoxy-21 -hydr oxydngdgrfa™,. 16-.8Hgne- 3, 20-di one 21-acetate (1M1
Fol |l owi ng the general pyodedure]l of US Patent 3,876,633 and maki ng
non-critical variationd - arting with

21- hydr oxypregna-4,9(114, 16-{ri ene- 3, 20-di one 21-acetate (US Patent
2,773.080). the title conmpoupd is obtained. np [err] 50 Exanmple 7
[err]-Epoxy-21 -hydroxypregnp- 1,4, 16-di ene-3, 20-di one 21-acetate (1B)
Fol |l ow ng the general proced¥re of US Patent 3,876,633 and naki ng
non-critical variations, butCHe:®2iing with

21- hydr oxypregna-1, 4, 9(11), 1g=pet raene- 3, 20- di one 21-acetate (US Pat ent
2,864,834) the title 55 conpqund is obtained, np [err] Exanple 8 [err]

- Epoxy- 17a, 21- di hydr oxy_[ err - et WSD(%H&- 1, 4-di ene- 3, 20-di one (VB) A

m xture of [err]-epoxy- N cyprqﬁpa-1,4,16-triene-3,20-dione 21-acetate
(1B~ Exanple 7, 60 7.65D ‘captT@ acetate (nonohydrate (400 ndIV)n dry
THF (130 m) is stirreg trogen. The tenperature is adjusted to -20

i

and 1,1, 3,3-tetranethyld«ea (¢5.0 nl) is added. Methyl magnesi um chl ori de
(2M 16.6 m) is added ‘dropwijse over 50 mn at -17 to -19. TLC indicates
the Gignard reaction is conylete. The m xture is stirred for 40 mn at
-19, follow ng which the naggesi umenol ate i s quenched '

| | CHz-0Rz,

c=0

(v)

SRR S ey T




with trimethylchlorosilane (3.28 ml). The tenperature rises to [err] during
the 1 hr stir period. TLC shows tgps gopesTa iBN i s conplete The m xture is
added to toluene (150 m ) and nonobasi c potassi um phosphate buffer 6 EP
0165037 Bl (pH 4.3, 10% 50 m) The aquﬂﬁﬁi_iayer is extracted with tol uene
(25 mM) and then is discarded The two organic | ayers are washed
sequentially with water (2 x 50 m), the conbined and concentrated to a
hi gh boiling residue. The resi dufsicQnt ajQi fhe [err]-20-enol solane is

di ssolved in toluene (60 m. After coplingytol-5 5.95 m of 4.4 M

per oxyacetic acid containing sodiu ; Y1 ngy) is added and the

m xture stirred for BC m n. L epQRi dation is conplete. The (R)
excess peracid is destroyed w oud sodium bisulfite (1.5 M 10ni) at
about 0. After stirring 5 m L xRuge is added to toluene (40 m) and
water (55, m). The | ayers ére S€pargred and t he aqueous phase is extracted
with toluene (20 m) and t Ren di scarded The two [err] layers are washed
sequentially with saturated sodi um biicarbonate (20 nl) and water (35 10

m ). The conbi ned organic |ayers are®siltered thru cotton and concentrat ed
to a high boiling residue of the 17a, 20-epoxi de. The epoxide is taken up in
nmet hanol (60 m ) and treated with p-TSA (5 ng) at [err] After 6 mn TLC

i ndi ca: as the epoxide is opened and the [err]-nethyl corticoid has forned
(as the 21-acetate). A saturated sodium carbonate solution (1.9 m) is
added and the slurry stirred at 55 for 45 i TLC indicates the 15

hydrolysis is conplete. Water (301 s~ldad and the slurry is stored at
[err] overnight. The solids are colldéted py &iltration, washed with
gr lieduyasd §pressure at [err] for 4.5 hr(g)

met hanol /water (1/1) and dried
to give the title conpound, npg ' finpl e 20 . [err]-Epoxy- 20, 21
/ '(R0)-trien-3-one-20-trinmethyl silyl

- di hydroxy-[err]-nethyl pregna
ether 21-acetate (11B) Fol | gbtRg e general procedure of Exanple 1 and
maki ng non-critical variati®ns but sfarting wth
[err]-epoxy-21-hydroxy-1,4,16-triene”3, 20-di one 21-acetate (1B, Exanple 7)
the title conpound is 25 obtai ned. anple 10 [err]-Fluoro-[err]

-di hydroxypregna-1, 4, 16-tri ene- 3, 20-di one 21-acetate (IB)

[ err]-Epoxy-21- hydroxypregna-1, 4, 16-triene-3, 20-di one 21-acetate (IB,
Exanple 7,15.3 g) is added to 30 a stirred m xture of aqueous hydrogen
fluoride (72% 55 m) and nethylene chloride (15 m) at - [err] in a 200 n

monel reactor fitted with a neChbrlcainagirator. About 30 ml of nethyl ene
chloride is used as a rinse. The m stirred at [err] for 2.5 hr and
then at -4 to - 11 for 4.0 hr. The )s treated with THF (35 m) a

U

C
[err] and then quenched car efdM™NVU s§idi tion of a mxture of THF (%O,
m ). aqueous potassium car ‘@

(J

d

e
7941202 ) and water (100 nml). After
stirring 20 mn the m xture 930 toluene (400 m) and water (400

m). The phases are sepal, e organic layer is washed with water (3
x 150 m), dried by filt'fation thrujcotton and concentrated to about 150

m . Methylene chloride (about 150 mg) and nmagnesol (0.90 g) is added to the
m xture. After 15 min the magnesal iS renoved by filtration. The filtrate
is again concentrated to 150 ml and then cooled to [err] Solids formafter
stirring at O for 3 hr and the product is

10
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ollected by filtration. The solids are washed with toluene (2 x 25 nl) and
dried at 60 for 3 hr under vacuumto give the title conmpound, np = 223-225;
VR [err] 1.27 1.59, 4.29, 4.93 and 6.77 [err]. 40 Exanple 11

err]-Fl uoro-1113. 20, 21 -tri hydr dRP- BctB 1B} egna- 1,4, 17(20)-tri en- 3-one
®1,20-bis(trimethylsilyl)ether 21-acet ghgre k!l B) 45 A solution of copper
¥|1) propionate (151 ng) in dry THF (60~mt)—is cooled to [err] and then

reated with nethyl nmagnesi um cRhpR; de about 1m) in order to reduce
Rhe copper to copper (1). [err]-Fluolfo-[e
i hydr oxypregna-1, 4, 16-tri ene- 3, 20f difone 4
) is added to the copper mx SN YO N
e above Gignard reagent (3

cetate (1B, Exanple 10, 2.0%)
pepfature is adjusted to [err] and
hdded? A slurry 50 forns which is
. ssol ved when treated with yl chloride (1.50 m). After
birring 1 hr at [err] agq er 7.4 of the Gignard reagent is added
grtionwi se over 50 mn. The mxturelis stirred another 2 hr and the
S nperature is allowed to rise to -2 Then trimethylsilyl chloride (2.0
) is added over 1.25 hr at - 15. TL&indi cates formation of the
rr]-enol ether is not conplete after another 0.5 hr at - [err] Gignard
WEaoent (3.0 mM).is added at -35. After 20 mn the mxture is added to
bl uene (150 mM). This mxture is 55 washed with 150 m of water
ontai ning 20 mM of 5% phosphate buffer (pH 6.5). The phases are separated
nd the organic layer is washed with waterj (2 x 75 m) and then dried by

7 2g0

2. D

I

-~
A
N

WO 17a. 20- Epoxy-9a-fluoro-[err], 20, 2§
t ri hydr oxy- 16a- net hyl pregna- 1, 4cdile
@l-acetate (111B) The above fi .. mpl 11) is concentrated to abo
B0 nmt and after cooling this | e "o )-17, ‘peroxyacetic acid (4.44 M
$ .37 m) containi n'g; sodi um gettatLe” NG g) is added. The mixture is stirred
or 4 hr while théRzednptrUre is allpwed to rise to 7. The mixture is
Wth 65 water (75 m), dilute sodium
bulfite and finally with water (75 ni'}®¢ Each aqueous wash is back-extracted
y EP 0165037 Bl with toluene (50 m). The organi c phases are conbi ned,
gnd concentrated under vacuumdistillation to give a higher boiling residue
of crude 17(20)-epoxi de-20-tri m?ﬁhyl silyl ether (I1l). Exanple 13 5
Pa-Fluoro- 11 ,17a, 21-tri hydroxy-}1% e r egna- 1, 4-di ene- 3, 20-di one 21
Cl

iltration thru cotton to give t Rey pund in solution. Exanple 12
,20-bis(trirrethy|si|y|)et b)

gsol ved in nmethanol (30 m) -and
5 hr the mxture is

fded. The m xture is filtere&c)
. THe filtrate is diluted with
aci’ed by decantation. The solid is dried
exane (1/2, 35 m). The solids are 10
acet one/ hexane (1/2, 5 nm) and dried

¥o renove traces of insol uabl
fnor e water and a waxy solid j
and then recrystallizeR#-00
collected by filtration, washed with

at roomtenperature to give the titleggconpound. A pure sanple of the title
conpound i s obtained by colum chromatography followed by crystallization
from acet one/ hexane (1/1), np - 22" [err] NVR [err] 0.89. 1.03, 1.57. 4.29
and 4.93 [err] _

(Cd)




Exanple 14 15 [err], 20- Epoxy- 20, 21

-di hydroxy-[err]-nethyl pregna-1,4,3(11)-trien-3-one 20-trinmethylsilyl ether
21-acetate (I11B) Followi ng the gene al procedure of Exanple 12 and meking
non-Critical variations, but starEfh@ 166037 Bl

20, 21-di hygr.oxy- 16a- net hyl pregna-1, 4,9(11),17120) -tetraen- 3-one

20-trimet hny| |yl ether 21-acetate (I11B, Exanple 1) the title conpound is
obt ai ned. 20 1Exampt.gordifoid 6Mth¢ for@ulbi epoxy

20, 21-di hydroxy-[err]-net hyl pregna-1, 4-dien-3-one 20 trinethylsilyl ether
21- acet’ate (I'11B) Follow ng the general procedure of Exanple 12 and making
non-critical variations, but starting vmém -6-91

[ err]-epoxy-20, 21-di hydroxy-[err]-met hyl Pr’egna-'l, 4,17(20)-trien-3-o0ne
20-trinmethylsilyl ether (21l-acetate (I1 ﬁg% 9) the title conmpound Is
obt ai neeb 30 35 40 45 50 55 60 65 8 E 3B1 CHART A [err] EP
0165 037 Bl CHART B (A [errR]“lp ER 0165 037 81 CHART C (Ca)

(11 A-C)

15
20

- 25 or a Cy-protected form of the 3p-hydroxy-A%- compound thereof, where
Re is @ hydrogen or fluorine atom or methy! group;
R, is nothing, a hydrogen, fluorine or oxygen atom which makes the C ring
a) A*"" when R, is nothing and
_ b) 9B,11B-epoxide when R, and R,, taken together are an oxygen atom;
30 Ry, is a hydrogen or oxygen atom, two hydrogen atoms, or a- or B-hydroxyl group or trimethyisilyl
ether thereof which makes the C-ring
8) A" when R, is a hydrogen atom,
b) 98,11B-epoxide when R, and R,, 1aken together are an oxygen atom and , ., , between C,, and
R,, is a single bond, and
35 ¢) a ketone when R,, is an oxygen atom and , ,, , between C,, and R,, is a double bond:
Ry is alkyl of 1 thru 4 carbon atoms or phenyl, the Ry’s can be the same or different;
R, is 8 hydrogen atom, —CO—Rj,’ or —Si(R,2),:
Ry, is alkyl of 1 thru 4 carbon atoms or phenyl; .
R, is alkyl of 1 thru 4 carbon atoms or phenyl, the R,,,'s can be the same or different;
40  ~ indicates that the attached group can be in either the a or B configuration;
L:1. iS 8 single or double bond, and .
X is 8 hydrogen atom or nothing; when X is nothing the ., ., at C, is a double bond and when X is &
hydrogen atom the ,, , . at C, is & single bond. '
2. A A'®%.conticoid according to Claim 1, which is a 38-hydroxy-A® steroid in the free form
45

50

(Ca)

55

60

g5 or C, protected form selected from the group °°“siiinf Of - , H“\“C\ “\‘\! I“'!\ ““s‘ “ \“\ s<'-
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[err] (Cb) EP 0165 037 B1 Clainms 1. Aferr]-corticoid of the fornula 20
[err] 25 or a [err]-protected formof the [err]-hydroxy-[err] conmpound
thereof, where [err] is a hydrgengoygs 039" B¥ atomor nethyl group; [err]
IS ndthrng, a hydrogen, fluorine or oxygen atom which makes the C ring a)
[err] when [err] is nqgthing and|b)s[err]-epoxide wheg
t oget her are an oxygen }dto% [err] is a hydrogb N : P
hydrogen atonms, or [err] or Aydr oxyl group or trinme hyIery

t hergof which nakes . S Kerr] when [err]
[err] -epoxide when 5 taken togethe
erP] is a single bond, a
T alNptf and [err] between | 8
of 1 ghru 4 carbon at ®ys0c e , e [err] can be

[err] between [err
when [e i ag y
bond:; Q{’r"]) ?s al kyl
[errR.is a hydrogen atom [err] or ferr] [err] is
al kyl of 1 thru 4 carbon at ons or phenyl; [err] is alkyl @L 1 thru 4 carbon

r ] isva doubl e

the’gne or different;

atons or phenyl, the [err] can be the sane or different; - indicates
that the attached group{ be in either the a or [err]g nfiguration; is a
singse or double bond, and X is a hydrogen atom or nothing; when X is
not hi ng t he at [err] is a doubl e RggR X i s a hydrogen atomthe
[err] at [err] Is a single bond. 2. AJe oid according to daiml,
which is a [err]-hydroxy-[err] steroidpi 2 form 45 50

fromthe group

consi sting of EP 0165037 Bl |
R6 30 wherein [err] is [errQ alky
1- (et hoxy) et hoxy; [err] das_ L5

|, tetrahydropyranyl or
enyl ; and

(Cd)

30  wherein R, is C,~C, alkyl, trimethylsilyl, tetrahydropyranyl or 1-(ethoxy)ethoxy;
R,’ is C,-4 alkyl or phenyl; and
Re. Ry, Ryy, Ry and ,, ., are defined in claim 1.
3. A A'"*-corticoid according to claim 1, wherein R, is nothing or an oxygen atom and R,, is a
hydrogen atom or an oxygen atom, making the C-ring A%'" or a 98,11p-epoxide.

35 4. A 17a,20-epoxy steroid of the formula
(Hy-0-Ry,
40
C°°‘Si (RZO) 3
(111 A-C)
50
55 _
ora C,-protected form of the 38-hydroxy-A°® compound thereof, wherein Re, Rg, Ry, Ragr Rays ~) 1o and X
are as defined in claim 1.
5. A 17a,20-epoxy steroid according to claim 4 which is
. 60 17a,20-epoxy-20, 21-d|hydroxy-1 Gu-methylpregna-1 4 .9(11)-trien-3-one 20 trrmethylsrlyl ether 21-
acetate; -
93,118,170,20-d|epoxy-20 21-d|hydroxy-160-methylpregna-1 d-dren-s-one 20 trimetnylsrlyl ether 21-
acetate; or

170.20-epoxy-9a-ﬂuoro-11ﬁ 20,21-trihydroxy-1 60-methylpregna-1 4-dien- 3 -one  11,20-bis(trimethyl-




[err] and [err] are defined in claiml1l. 3. AJferr]-corticoid according to
claim1, wherein [err] is nothing or an oxygen atomand [err] is a hydrogen
atom or an oxygen atom rmaki ng thg ql.' 6 r? or a [err]-epoxide. 35

4. A7[err]-epoxy steroid of the fornmu %Fgrg? 8 55 or a C3-protected form
of the [err]-dadnoxiyw pweerdf ttedopodand t hereof, wherein [err] and X are as
defined in claiml1l. 5 A [err], 20-epoxy sterCigd08¢ording to claim4, which
is 60

[err], 20- epoxy- 20, 21-di hydr oxy- 16a- net hyl pr eg-rﬂa-l 4, 9(11) trien-3-one 20
trimethylsilyl ether 21- acetate;
[err], 20- di epoxy- 20, 21- di hydr oxRy{€Fs ] gefh p'regna "{R20 4 en- 3- one 20

trimetnylsilyl ether 21- acetate; o ‘ D%y~ [+ My - f | uoro- 11 , 20, 21
-trihydroxy-[err]-nethyl pregna- 14 di 2 D 11, 20- bi s(tri nmet hyI 63y A-C)
R h 17a- silyl ether of the

silyl) ®ther 21-acetate. .
formula [err] or a [err] prooecte f-or of the [err]-hydroxy-[err] conpound
t hereof, wherein [err] and, are- s R:lgalned inclaiml. 20 7. A process
for the preparation of aXer '

od of the formula [err] 30 which
conprisgs (1) contacting a 16- unsat ated corticoid of the fornmula [err]

with a methylating agent in the predlsnce of a copper catalyst; and (2)
and [orr] bup s p fhentr b Gfhylrblo B bRl 1Rl WA R R R BTG 2L e
1.

7, whergin tha\ ﬁfﬁt&%ﬂahhme;ﬁ%ﬁh of & AYEY eRicidloftheformatar | and [err] where M
is alithiumor nmagnesiumion and Qis a ch orine, brom ne or iodine atom
9. A process for the preparation of a [ - epoxi de of the fornmula [err]
60 wherein [err] and [err] are as defin _g (iha’ml whi ch conpri ses
contacting a [err]-steroid of formula (lg) % 8f3ned in claim?7, with a(11)
peraci ®® 65 pat ent ai pru~hOEP 0 €65} 0 CH

eses e ,

30
which comprises (1) contacting a 16-unsaturated corticoid of the formula
as
C=0

(1)

40

with a methylating agent in the presence of a copper catalyst; and (2) contacting the product of step {1) with
a silylating agent; wherein R,, and R;, are as defined in claim 1.
45 8. A process according to claim 7, wherein the methylating agent is selected from CH,Cu, (CH,ICuM
and CH;MgQ where M is a lithium or magnesium ion and Q is a chlorine, bromine or iodine atom.
9. A process for the preparation of a 17a,20-epoxide of the formula

tIIHz-ORn
C-0-5i(Rgp)y

50

(111)

55

sc wherein Ry 8nd R;, are a§ defined in claim 1, which comprises contacting a A'”*“-steroid of formula {ll) as
defined in claim 7, with a peracid.

65
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at ent anspruche 1. Ein A"7120'-Cortocoid der Fornel CH2 -0-R2 1
C-V-Si (R20)3 10 ~ ~

~ ~ T . ctl}
A-C) 15~~~~~ X /5 ~EB~90&5(9@& %1 ne C3-geschutzte Form der

JIO- Hydr oxy, h&mmgente davon, in welcher. 20 R ein Wasserstoff- odor
@ uoratomo Mot hyl gruppe ist; R nichts, sin Wasserstoff-, Fluor- odor
ghueritoffat Q)er AVE?-Caveicaik aler Em*me'f ol genden C Ring. darstelit a) A'""" wenn

: nichts It und b) 90, 1113-Epoxid, wenn Rr; HanB-f zusanmmengenonmen ein
b uerstoffatomsind; R, sin Wasser al of f - odlor Saélerét of fatom zwei
Asser st of fatone, odor a- odor P-Hydroxyl gr dor
& nethylsilylither davon ist. weiches den f
»+ " wenn R,, sin Wanser st of f aRprd g
Banmgpgenommen sin Sauerstoffatom¥
achbi ndung ist. und c¢) sin Ket 4i n Sauer st of fat om i st (JhcA=C)
schen C,, und R, sine Dopg ' I St; R20 Al kyl von 1 bis 4
. | enst of f at onen odor Pheny ' 0 kénnen gl ei ch odor verschieden
g™ n; R2, sin Wasser st of f gt o)g ) ' odor -Si(R,), ist; R2," Al kyl von
bi s 4% Kohl enst of f at o ; ' R 1, Alkyl von 1 bis 4
| eni tof fat omen odor Phenyl ist, éffe R ,, k6nnen gl oich odor verschi eden
in;, 35 - zeigt an, dass die #ggegliedert G uppe entweder in der a

er P Korlfdeguﬁ@t,l-é%ﬂctﬂtz& FoRi ter 3p-HydPbayen EloRfpafénte Bslon, iDoyRbD | ndung i st;
fd X gbn \\ARS eih WassdrabibradeciBuoratomidder Methylgnwppa isk ni chts ist, ist die
i C, sine Boppus, mm rstotin FluaeradenSavierstofiatoms st weichas den folgendancG Rigg @mm
| Ca eine Ei n#’z%'hbi“ﬁﬂ'm "'2"" wndy 712" - Corti coi d nac R, ANSBRAUSH iha; ! Ches

] Bt p i u en ein Sauerst om sind;
.ncgl Hydr %Y, amgg;amrsio -'oder auorsggi'r Fo'il Wguﬁ:ﬂatome. od%ﬂ Odif B-H&vdrox\ggruppe
(Ca), EO odgr Tn thylsilyllther davpn ist, welchu den %gendon C-Rm darstelit oder
} geschutz ", Wéhn y\ﬁ Wasddritoffitom Gatuppe b ehend aus 55
'cho (RZO) 331b)QB. HB -Epoxid, wenn R, und R,, zuummenglelnommenlem SR’&rﬂclelﬁliom sind und ., .,
RGrwisckhen)C,, e Iﬁ5ema£nhchbmdunq~lsl. und ~ i i
) * 2) e‘:n Keton, wenn R,, sin Sauerstoffatom ist und ., , zwischen C,, und R,, sine Doppelbindung

110-Epoxid, wenn R und R ,
i*46hen 3C, , und R, sine

30 sy

R0 Alkyl von 1 bis 4 Kohlonstoﬂatomen oder Pheny! ist, die Ry, kdnnen gleich oder verschieden sein;

R,, ein Wasserstoffatom, —CO—R,,’ oder ~—Si{Ry21), ist;

R;,' Alkyl von 1 bis 4 Kohlenstoffatomen oder Phenyl ist;

R,2: Alkyl von 1 bis 4 Kohlenstoffatomen oder Phenyl ist, die R,,, kdnnen gleich oder verschieden sein;

~ zelgt an, dass die angegliederte Gruppe entweder in der a oder B Konfiguration sein kann;

..., eine Einfach- oder Doppelbindung ist; und

X sin Wasserstoffatom oder nichts ist; wenn X nichts ist, ist die ., . bei C, eine Doppelbindung, und

wenn X ein Wasserstoffatom ist, ist die ., ., bei C; eine Emfachbmdung
2. Ein A"‘”’-Cortlcold nach Anspruch 1, welches ein 3p-Hydroxy-A*Steroid in der freien Form

(Ca) |

ist, oder der C, geschitzten Form, ausgewahit von der Gruppe bestehend aus

Ring

(Rz0)351—0 R3-0

(Cc) R

"“W%%WW“**“vwwmf“”NMWMWM“



EP 0165 037 B1L O Il 70i ' -CO (Cd) R6 worin R3 C, , Al kyl,
Trimethylsilyl, Tetrahydropyranyl odor 1-1 At hoxy) ht hoxy i st , D R
C - Al kyl oder Phenyl ist; und R, , RI,, Rao und , in Anspruch 1
defiriert sind. 3. Ein A1 20 E:Bnpclﬁﬁqaa?ckﬂi\nspruch 1, worin R nichts
odor ein Sauerstoffatomist und R, ein Wassers of f at om oder sin
Sauerstoffatomist, das den G Ring ARy}~Y. ! 5i )9, 131 P- Epoxi d
darstellt. 4. Ein 17a 20- Epoxysteroi d der

CI—IZ-O5R>21 | GO Si(R20)3 5R11 I~ . ) Cr (I Il ACQ
30 xo0 35 oder sine Cs- geschutzte
Form der 30- Hydr oxy-Al Verbi ndung R,, RM R21. -,. und

X wie in Anspruch 1 definl er? Si ng /
Anspruch 4. wel ches 17a. 20+ Epgyy< 20 ONY roxy 16a- 40 et hyl pregna-
1,4,9611 )-trien-3-o0n 204 Tr 1 et hyl ai | yl agher 21-Acetat; 91,110, 170,
20- Di epoxy- 20, 21- di hydroxy-16a- rrfé(?%l -pregna-1, 4-di on-3-on 11, 20-
Bis(trinethylsilyl)ather 21-Aceta dor I®a, 20- Epoxy-9a-fluor-1 1

, 20, 21-t JrJﬂBhdfc@ng Gﬁ-mmhp’fﬁﬁﬂmépﬂarﬂl &ﬂ!rs'(moxy)&lhoxy |sjt1 20-

Bi s(tEi met Rylesi RpgtlodbrFvenyd Jst/Afat at 6. Ein l7a-Silyli ther der For el

C- 0 50 Re, Rs, Ryy. Rao und ., in Anspruch 1 derrﬁ%n $ind. -'-Si (R20)3 CH2-0R3 (IV A-C) 55
% R6 60 o8ckin AR C@Blc?esomm:eudﬁoh iwatier Ry3eichty dderxejn Sadsestoffaterariy whdvbnein
wor i n RWaspgrstoffatom ogerceiSquerstoffatom igtl das dancC-Ring ASP oderieim IR UPiERPEM darstellty. 65
Ve~~~ iflﬂ 170,20 EpOXYIlOfOId der Formel | 1111S11111!' 11 111

20 . CH;-O-R:I
€-0-Si(Rz0)3

ver. CHy
(111 A<C)

20

35 R‘

oder eine C;— geschutzte Form der 3B-Hydroxy-A® Verbindung davon, worin R, Ry, Ryy, Rag, Ray. ~» ouss
und X wie in Anspruch 1 definiert sind.

5. Ein 17a,20-Epoxysteroid nach Anspruch 4, welches 170,20 Epoxy-20,21-dihydroxy-16a-

40 methylpregna-1,4,9(11)-trien-3-on  20-Trimethylsilyldther 21-Acetat; 9B,118,17a, 20-Diepoxy-20,21-

dihydroxy-16a-methyl-pregna-1,4-dien-3-on 11,20- Bis(trimethylsilyl)dther 21-Acetat; oder

17a,20-Epoxy-9a-fluor-118,20, 21~trihvdroxy-1Ba-methylpregna-1 4-dien-3-on 11,20-
Bis(trimethyisilyl)8ther 21-Acetat ist.

6. Ein 17a-Silyl4ther der Formel

= i:uz-oa,,
C=0

....-0‘5'(Rz°)3
-c..cn’

50

(1v A-C)

55

60

_oder eine C, geschitzte Form der 30-Hydroxy-A' Verbindung davon, wonn Re: Ro Ryy  Rao Rayy ~, 1as und X
wie in Anspruch 1 definiert sind.

e




P 0165 037 B1 7. Ein Varfahren zur Herstellung eines A""11'-Steroids der
ornel CH2-OR22 5 C-OSi(R0)3

... CH3 (12) welghe ) Kont aktieren eines
6- ungesbttigten Corticoids der I'—%én@l*é%m é11

2- OR21 CEG . 26h EhrfahreRlziir Hiirfi@RMGeinBY h17€Y.8ncbads ddead@ensm ttel in der

genwart ei nes Kupferkatal ysators; und (2) Kontaktieren des Produktes von
chritt (1) mt einemsilylierenden R Het®Ransnittel; worin R20 und R, wie
n Ansrs)ruch 1 definiert sind. 8 Ein VYerf eannach Anspruch 7, worin das

t hyl éi rende Reaktionsmittel von CH3 '9' M und CH3MyG gewbhit w rd,
bei Mein Lithium oder Magneugumi off und 0 ein Chlor-, Prom oder Jodatom
O iSt. 9. Ein Vorfahren zur -ei1t¥s 17a, 20- Epoxi ds der Forngli1)
2- OR21 35 COSi(RO)3 ....

10 40 worin R20 und R1 we in
spruch 1 definiert sind, welchts Kontaktieren eines & 71l'-Steroids der
ormel (11 | [{0] . | 1 s kaghgl unfasst. 45
evondi catteshll G UTkERdabin B350 0G Lo el QAR &3l
2 -0;,R21 C-O Si (R20)3 55 55 CHy-0R,, RlL 1 9%

........... ~~~..... CH3 (11 AOQ * 6 R6 65 ....17
11111HE11112 11 1111111111 EP 0165@@3»0 B1 ou une forns protegee au
i veau de | atone C3 du dé6rive a fancfidnnalite 30-hydroxy-A5 de ce conposb,

ormul e dans | aquelle R reprbsen} wRpone d' hydrogbne ou de fluor ou h)
m epresente un atone d' hydrogbne,

roupe®ret hyl e; R ne represente
e fluor ou d' oxygbne, ce qui con

_. 25 miteinem methylierenden Reaktonsmittel in der Gegenwart eines Kupferkatalysators; und (2) Kontaktieren
des Produktes von Schritt (1) mit einem silylierenden Reaktionsmittel; worin Ry, und Ry, wie in Anspruch 1
definiert sind.

8. Ein Verfahren nach Anspruch 7, worin das methyleirende Reaktionsmittel von CH,Cu, {CH,)CuM und

CH,MgQ gewdhit wird, wobei M ein Lithium- oder Magnesiumion und Q ein Chior-, Brom- oder Jodatom

30 st
9. Ein Verfahren zur Herstellung eines 17a,20-Epoxids der Formel
|
35 - €-0-5i(Ryp)s

. -...CHy (nn

40

worin Ry und Ry, wie in Anspruch 1 definiert sind, welches Kontaktieren eines A'"**-Steroids der Formel
(1), wie definiert in Anspruch 7, mit einem Peracid umfasst.
N Revendications
1. A'"®%.corticoide de formule
50 CHy-0-Ry,
 €-0-Si{Ryp)s
‘55

(11 A-C)
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5 noyau C a) une fonctionnalite A't"' lorsque R ne represente rien, et
b) une fonctionnalit6 90, 11036poxyde |orsque R et R ,, pris conjointenent,
repr6sentent un atons d' oxygene; R, repr6sente un atoi#.._ d' hydrogbne ou
d' oxygene, deux atorres d' hydr ogkfe ®d68n0370B3e a- ou Ic hydroxyie, ou bien
un 6t her de t rreth Ilyle d conf au no

foncti ongiprefer M &3 auepat Ondwoe r B ua e fireubaplt R aftenging APmpte’
fonct i onnal g, Gyrsin ﬁw;l,peommeodens 348158 BlurRrdupellidsy 0N Of Nt errent

repr 6sent em nd RepPds@mIB rich g@@&tgén 5t8mle Id3y8RGene, de BIrlo del/gé?fb &R qui @ﬁ\?érélﬁle
lialsen Bd:yﬁplce at c) une cbtone lorsque R, repr6sente un atons d' oxygi ne
et la |iai somne fongiennalitaq)”'” girsate R, nempbisente ded,®t une doubl e |iai son; R20
repr 65ent e tunmg F@&?ﬁ’"&l‘k?@ Y Baé\pamde Jorgaue Byt @8 Rew Plie cwm'wemmompcﬁﬁefgwuwsawm‘*

phényl e, nt etr i d nf| es ou |ff6r ents;
repr e%en ﬁg J?\?e 1‘ e&% ﬁng l?(‘&lj %rob?&ci ou -
represents negfoﬂédﬂﬁna% he) I&){é\ﬂ reﬁré49 QHB:% H@ OU un groups

phdnyl e; Q) une foﬁét%nnd’llmﬁﬁﬂlabﬁtyua IdPéue I e RK YD &Ylﬁﬂ{terﬁerﬂ repRLENIET uA Btome
carbone @ékygéhedt AURBoPNGDYAR, C,| &R, Jés® UpERaifdhaimpiewyant etre 1dentiques ou

di ff 6r ent sic) dne célognirsqué Rl repeisertielon blormgrdinxyganiex lipisort . .01 &8I ot Ry eprésente
conf i'§uruneidonblelizisen); | a |iaison .... est une liaison sinple ou une double
1 ai son et"m"”"és"“te “XW‘E‘ 'h!\@"'u’ha %1?'61’?‘856’?1‘5@"6@5% oEYPR Bh4nx|S I8 @iariRes Rx
rien; P;fli‘é s“e au au de |atone C3

dias %'—6’8—;1,2‘5 kS,
est une dowBl éaméomg Lpel ° %‘{&a"a 'y ,;%f rolbdpidhpeene, |a
l'i ai gpn au Rf} N ﬁbb rl gré\ipe ARyl aﬂ?iél‘i’t@m @éc‘i%nﬁb ouge phényle, les groupes Ry

A'171" - gibdnt erdlidertiquesodid diff@et€vendi cation 1, qui est un

30- hydr oxy lefsigiecly indidee supus gfonperfixd pevt présateerfipconfiperath ¢ @ap: 35 HO R(, 40 ou

sous une f trlisisopros B &e haisonisirople oyl une doublalisiseR: etchoi si e dans | e groupe

Cor’rpr enant nggés@bt B g:eaésy tmogge représente rien; lorsque X ne représente rien, 13 liaison , ...
le

est une ligison et, lorsque X représente un atome g hy n liaison
;650 (’Iﬁgg l%%i latome C, est une liaison simple. % dd)qé &67

2. A"""’ corticoide suivant ia revendl t})n 1, qui est%n(%dr -2%-stBRidRGobforme libre, de
R1 I I fodmute 18 ~~~~~~~~~~~~~~~~~ 65 037 B1

30

(ca)

35

40 ou sous une forme protégée au niveau de I'atome C,, choisie dans le groupe comprenant les composés de
formules

50 (Rpp)3Si~—0
55

60
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dans | esquelles R3 repr6sente un groupe alkyle en C, h C3, trinmethylsilyle,
tetrahydropyrannyie ou 1 (tthoxy)6thoxy; R ' repr6sente un groupe al kyle en
C, 6 Cs ou phébnyle; et Rs, RO, EBP 0 R85 637/Btliaison .... sont définis
dans la yevendi cation 1. 5 3. a"(20' -corticoide suivant |a .
evena Y s e Bofsiarn. pm grouRe B Bt B A A EREAPRY ERPiS Bk
d' oxygerie ﬁ?r résehts R GRRIBL Suckb eREOHR, Q{;ﬁb( Rgbne ou un atome d' oxygbne, ce
qui conferq, Y AORG et & iidisen f.QNEInk QEANA ddn® 1@ dendication?03, 110- 6poxyde. 4.
17a, 204epo3ya'stedoaicdide daivind nartdvendidation 1, dans lequel Ry ne représente rien ou représente un
CH2- O Rafon@ d»x3p¢rie20f}:3repBsente un atome d'hydrogéne ou un atome d'oxygéne.Refqji confére au noyau
........ C. une fonctippnalitg |8* A qu) 9BBWRoxyde f or ne prot egee au ni veau de |' atonme C3
_du derivd % WeAttrRogKFEIdeFe oMU dr oxy- A de ce compose, formule clans
g aqusz le Rs, Rs, R,. R, R,, le signe R (CHa-0-Rghson ... et X r6pondent
hux definitions suivant la revendlication 3. 5. 17a, 20-6poxy-stero-ide
Sui vant |a revendlication 4, qui est 30 . C-8-SiRagkjate d' ether
O-trinethylsilylique de 17ai, 20-epoxy-20, 3x-dj hydr oxy- 16ai - net hyl pr egna-
1A490 |)-tridne-3-one; le 21 -ac~tate "qtherO 20-trinethylsilylique de
3, 11D, 177a, 20- di 6poxy- 20, 21 -Riiyg nht b§Hpr egna- 1. 4- i bne- 3- one;
‘ou |l e 21-acetate d' ether 11, 20-bi sl | | ylique) de
170, 20- 6poxy-9a-fluoro-11 , -oyy-d16a- 35 c
met hyl pregna-| W ene- 3- one. f Ya-sitylique de fornmule CH2- (‘]‘«’ﬂ Al' AO
C0 Rl1 ~~~~ ,, .0OS1 tR4 (IVAC % 50 R6 ou une forne
prog6gee au ni veau de kg 2 >
ce conpos6, formule da I e R& R R, R0, R21, le signe -, la
liaison ... et X repondent aux def#nitions suivant |a 55 revendication 1.
7. Proc6d6 de preparation d un A'nRgst6rodde de fornmule CH2- OR21 *
T T T T T auuhe Ome rotégée au niveau de I'ato ,du, dérivé a fonctionpalité 38-h G a2 L om ,
H.3.. é!on:kle 'nsﬁ':qujlseﬁ,RJ, f-l?,. R,A.R;,f\lggi;?\ae ~,la {i'ai n&ttﬁ}épiﬁgén\; auc)%?lé init’? ss%iv:m
S* revendication 1.

5. 17a,20-époxy-stéroide suivant la revendication 4, qui est

30 . le 21-acétate d'éther 20-triméthyisilylique de 17a,20-époxy-20,21-dihydroxy-16a-méthylprégna-
1,4,9(11)-triéne-3-one;
le 21-acétate d'éther 20-triméthyisilylique de 9B,11B,17a,20-diépoxy-20,21-dihydroxy-16a-
méthylprégna-1,4-diéne-3-one; ou
le 21-acétate d'éther 11,20-bis{triméthylsilylique) de 17a,20-époxy-9a-fluoro-118,20,21-trihydroxy-16a-
35 méthylprégna-1,4-diéne-3-one.
6. Ether 17a-silylique de formule

f"z'ORzl

40

(1v A-C)

50

ou une forme progégée au niveau de I'atome C, du dérivé & fonctionnalité 3a-hydroxy-AS de ce compossé,
formule dans laquetle Rq, R, R,, Rxg. B2y, le signe ~, 13 liaison . . . . et X répondent aux définitions suivant la
55 revendication 1.
7. Procédé de préparation d’'un A'’?%-stéroide de formule

CHy-O0Ry4
60 | C-0-5(Ry0)3

+<-.CHg o (11)
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EP 0165037 Bl qui consiste 41) A nettre on contact un corticoide insatur6
en position 16, de formule CH2 -OR2l avec un agent de n6thyl ation en
presence d'un catal yseur au cupp € 165 063y Binettre en contact |e produit
de |'etape (1) avoc un agent de silylation; fornules daps Iesquelles R20 et
R2, r6pbhawtistedihd QBT AP FOURRE VR GrUSHIYe '95tyT P BOUTRN taft I9E™Y'® 8. Proceds
suivant la revendication 7, dans |equeH,-DRagent de nbt hyl ation est choi si
entre CH3Cu. (CH3)CuM et CH3MyO dans ] esquels Mreprbsente un ion lithium
ou negnhsiumet O reprbsente un atonsc«e chlore, de brome ou diode. 9.
Procede de preparation d' un 170,20y 6poxyde de fornmule 20 CH2-OR21 C- O Si
R20)3 5 . C (1) 30 dans laquelle (830
et R21 r6pondent aux d6finition: | a revendication 1, qui consiste A
nmettge en contact un Al' 720" - st § de-d& fornmule (I11) r6pondant a la
définition suivant |a revendi ca¢fon 7, avec un peracide. 35 40 5 50 55 60
65

avec un agent de méthylation en présence d'un catalysaur au cuivre; et {2) & mettre en contact le produit de
I’étape (1) avec un agent de silylation; formules dans lesquelles R,, ot R, répondent aux définitions suivant
15 la revendication 1.

8. Procédé suivant la revendication 7, dans lequél 1'agent de méthylation est choisi entre CH,Cu,
{CH,;)CuM et CH,MgQ dans lesquels M représente un ion lithium ou magnésium et Q représente un atome
de chiore, de brome ou d’iode.

9. Procédé de préparation d’'un 17q,20-époxyde de formule

tl:nz-onz,.

.....CHs (111)

20

(¥

30

dans laquelle Ry, et Ry répondent aux définitions suivant la revendication 1, qui consiste & mettre en
contact un A'""®\steroide de formule (ll) répondant & la définition suivant la revendication 7, avec un
peracide.
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