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WD 2009/ 001148 PCT/ HU2008/ 000073 | ndustrial nethod QOM Ong??Qg
for the synthesis of
wol00s6R1R%XY- 11R-[ 4- (di met hvl am no) - phenyl | - 21-p1/H12008/000073
met hoxy- 19- nor pr egna- 4, 9- di en- 3, 20- di one and fhe Eey }
i nternedi ates of the process The present invention

17.acetoxy oo o the =St N

11(i - [ 4- (di met hyl ar ni no) - phenyl ] - 21- met hoxys,19- nor pr eg
na- 4, 9-di en- 3, 20-di one (further on 5 CDB-4124) of —
In fal ipe faptilie HyEbBis dfil Gakktoky-183-0i-(dimethyk -pienvyii21-

0 (fhrther n_ ket o- ket a

1) of. 10 formila (i) o
R R Ty T N

11B-RAdimdibyl arBIN6)s pheAil] 21 REHIBXY SI9-odptegrbSs, S RGLI, WAYi6nd hﬁurther on
e

of horpones in the organismby inhibiting t

ef f ect
CDBb"Ilﬁg]‘?fé“(’%‘Pm%g} mones, for exanple male and femal e

sex- hornones or hornones produced by the adrena
gland, to the binding place of the target organ,
therefore those fQHmtions whi choaf8s i nduced by
hor nones can be Rl ocked by adnj ni stering

ant i - hor nones.Hs¥hos¢ F@h inhibit the
synt hesi s of proges Q
20 the receptor can poten
contraception and in > at
progest erone plays @ i deal anti - progestogen
compound: speci fi gZheA only to th%ﬁ receptor,
whi ch shoul d be blocked), 1 1111111 1111 Yirrr i
FEEer rerer reer i

e Wselds i n
ical cases, where

from 3,3-[1,2-etandiyl-bis(oxy)]-oestr-5(10),9(11)-dien-17-one (further on keto-ketal) of
formula (IT).

Compound CDB-4124 belongs to the group of anti-hormones. Anti-hormones can

deactivate the effect of hormones in the organism by inhibiting the binding of hormones, for
example male and female sex-hormones or hormones produced by the adrenal gland, to the
binding place of the target organ, therefore those functions which are induced by hormones can

be blocked by administering anti-hormones.

Those compounds which inhibit the synthesis of progesterone or the binding thereof to

the receptor can potentially be used in contraception and in those pathological cases, where

progesterone plays a role.

An ideal anti-progestogen compound:
- specific (it binds only to that receptor, which should be blocked),
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*000001 * WD 2009/001148 PCT/HU2008/ 000073 2 - it has
high affinity to the receptor and its dissociation is
WOS 000114 it does not have ot her biol ogical orPCT[HU2008000073
A MAC o) ogical effect. The first anti-progestin d

|n the clinics was described in 1981 [EP 57115], the

name of which was mfepriston. Since then severa

anal ogues were synthesized and the structure 5

activity relationship of t conpounds was exam ned,
particularly the selectivit mainly the ratio of the

ant i1t b%&g@safﬁw%ﬁedheawpﬂmaa% B Bis30CREPRIS Mo vi t y .

Cur rigéds ol E ofhbr BiBB gl AVMBhABabologEABFBLOgEN
conpounds fulfills entirely the selectiv

The fist anti-miegesia usesh ifp Big rinicpnvas describag in H%laEﬁ/Poéﬂ 15], the name of
wmcﬁ%hﬁﬁbﬁrﬁgma%dﬁﬁg sbRrdl N RERGCREreO Jnﬂ'}éﬁlzed and the structure

I nvent i on, 1S such m&or om sSi n conmpoun accord g to
activigy relitionship pfiterrempo omsmxe@mdut pagticulagly tha @elecrmenty, mainly the

C S L SCa .
ratio B B b e el b i i oo liR 8 Bt MR Mo b an
progeStogen mpoabdﬁrfatﬁﬂs ymyylmthml@tmty @Btem‘pzts of formula
( f ri.n .al s on in th
& ‘m *&Hjéﬁ i e%ic tv}rhé%h g %g asyq,th CtCP]rdglg to e proéesg of our
mverxtibﬁ f1e smhta Iﬁrum.wnmaipogmd)aqoerdmg toa;hmc&lcbxaminatnmtsl’nan'icd out so far
.Lhe characteristic f these
the Qe BB E RS APRERASEILR 5502 o mot ¢ ake

| rimerecmm savdmr mbmods inhke Kiafaairy fd‘ﬁh&hbﬂ‘aﬁor)omt}&ﬁls bhEDB-4124 of

formlf Wr i @ f SRERRMARTLPESD bereiten ofalR bty Hpes The

synthés§ oD@ fREL ﬁlﬁ@idnﬂegrb@s headriidd an dnﬂ)haﬁhﬂ &ei@hdds D@ vhéracteristics
ensi ve. The aj f the first syntheses

can b m
of 5 SPREHE SIS0 i DRI PR Qoh G AR R GEIeS e safety
condl‘tﬁhhfw ﬂi%ﬁcﬁﬁw 8tht @roeads! b@p@éiﬁl%}l A6 flRhaiabBEP bp?lb Gallvents ((jreactlon
ests urt her evel opnent i s necessary to provide
medig), dhah fhesey st vyt ?f%gﬁtdgsww i Depleh affidleqt (sofgeteggens can be
expe,gswwound The industrial realization of an econom cal

thesis is usually a nodification of the qriginal
pr esimgrofy e e s yAthpses ¢ Hpsheloa PynIETER e that ~amount  from
WA/ Bdoends] Renid 34 eAMIEh@SEdryObutCh cHldBicAl fdts. Furth
comp\?/as descri bsed In the pal%%nt V%}g?l;Ml t he scu bj ect o
develgpmeyii is rnegessary He pgvidedw purgy rﬁqm@meaﬁdfoz thes thesapptist ue of a

comp%)ﬁrédr?glgb?.rﬂ%ﬁﬁ‘fa?fegﬁza@gﬁ ¥ ah 'e«‘f&x%nné% fl?ﬁes%ﬂ@h%%?sa modification of

n ese conpounds have signiticant
the omgibdlprangessir paerssactriiléanype aohpnoredsynthesisist r at es t he

g]ﬁq{e%ﬁl 311@%515 %&én&%dﬂ gf' Walggsci?iﬂead’ ﬁlltﬂegpa{{&tt %{76 @17/41 145,

he™'s
the subjevt bf Whickoragritie byrthesidiofd1 [h-}dnd Qi dsybstiutad 19-norprogesteron derivatives

and %ﬁlﬁg'ffi]éﬁﬁ%e‘)faﬁg??ﬁ lCégiEﬂ)sliﬂl ) I 5( o t gq(.t%) ge?thgergl agétzg;l%y heme 3
illustEaBIHRY Shthkdiy oBdoaipbadd @Dﬁ 432#
1, 2-etandiyl -bjs- éoxy -17a- hydroxy-oestr-5(10),

dilhs stasting matesial g ehet Finthesip Ué?\?o]s7 ﬁmealpethl }:duqeﬂly}q@l 1-0xy]-
3,3-[PSBRUN1-bA- (&%'QFSQ/WQ}%%%M% LbHi W& NE B 0btained from

group I'n
the dohﬁmmalmetahgdabledii G4 Rydtandiyii-pis-(oky) P Taekydrdkpoestr-5(10),9(11)-dien-
(]
17B-<§Jargoln£m ea(Da(\)ros Chemical Inc. in New Jersey) in 69.5 % vyield by silylating the
hydroxyl group in position 17 with (bromo-methyl)-dimethyl-silyl chloride. The purification

was carried out by flash chromatography.
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was carried out by flash chromatography. WO
2009/ 001148 PCT/ HU2008/ 000073 3 The starting nmateri al

ted with Iithiumdiisopropyl anide in
wa'5b89/0 T/HU2008/000073
tetra y‘glrofuran solution at -78 C and the isolatli

of the product was carried out by extraction with
ethyl acetate and purification with ether. The

21- bronmo conpound obtained 4n 60.4 %yield was

reacted with potassium acetate (99 %, then hydrol yzed

Wi .t h otassum dro en ar.popat e t 5 T rn|
Ziﬁhﬁfgaf%@g/ F‘cf T&° g‘ E%‘%T/ idgejlfod).mp?o pr oet ec{gg?‘w grofuran
solutié£ta -8 T @ad Itl[61:2i@6131hdﬂ @ﬂ‘lth3 p&mﬂmﬁﬁ'at carikéoal by extamtion with ethyl
vvasuse in 5 % vie The key step. of .t o/ <
%gg i wh e%%%ﬁl%rafnioowm@px?cﬁ ggﬁn (E 28 4 % yield was
reacté'd7@1tl¥ %oﬁéslﬂﬂﬁj %@été&e 6 gbedsh, iRén NRirol YHd Gl th\Bétadetud! Rydrégénédtbonate to

positions was carried out in the presence of
furmq;l the 31 -h)lcyoqaﬁ gﬁrmatévedp 57.6 % yield.

U rigpRbian! thOras gwmgé in8lositibh Y @@ 20 8fsaet) fisalatiordwes used (in 62.5 %
" pr ot on- sponge 8-bi s (dinethyl am no) napht hal ene] .
vieldfrhe obt ai ned product - 3 ,3;20:20-bi s

1 Yie - thylation, of the 17a,21-dihydr

7'[%11 %%E%bﬂ rret W%Qﬂlﬁozrl %?Ié%r?]ea yS% 1061) 2 (1e1) (él en1 Ry
denvanmwmdaovaatpmiecﬁcmmsmhﬂm} a2 avas cairied POt ot presenemel a 1:1

used.in.t next. st for tec 0 Q i
m“ﬂSuiS’fe“B‘B v Oﬁmﬁlo& | oarf1lu ((81 Eg%}f dst%ﬁ ak’%goél' ru%e [1,8-bis
(dhnéiﬁylaﬂﬁlomplﬂhxlynejeﬂ“he/ abtained \pasductrr3,830 :@Q-t’ois[\l ,2{ethandiyl-bis(oxy)]-

S LR O KO ——

in 7990 §1ld aflasgyintthenabitap.ned product contained four

t f d d

s e rpeidh Smation i Bisoleyborand i Bfioa RTORE the shveiped gpe 21-
methSi@}OXd&R&uWﬁSwh& eddrridd tdue ith Qhgdrdgdre aserdxade Ciat ahey Zlﬁdsence of
e e oA e B3 et ol

84,3 0&fepbiige Hi dees.p
four%?é @%g@sg?%hgéﬂ—%? I{aﬁg&%‘ys T 4- egl et h¥ m no

p hﬂrmb]tm@rqnmmgnm%epomdps was md inyibe ardrreaption gatalyzed by
COppﬁ,qgtlr ! HY 1‘3&&%& x%cé soﬁ\@iglz tl&é @odﬁ&t\gﬁ?{?fg@ﬁ %yafush column

uct was o Pai hed oyl el
chromxﬁogﬁphy e hiydrblysid iof thie diketab protertiye gronp eftthe 41 B-Hh(dimethylamino)-

t reat ment ofthe ily r.esi Wi th ter.. The .final .
pheny )t gs AR W2 HE bt (S T Dera bR - water in
tetrabyEbfaran  Thed Uiodudt PRSS tdthﬂne]ﬂ 1n 95.3V\ﬁ% Cﬂel&ﬁ&ﬂﬁﬁrdfxlhﬁchon with

out with a m xture of trlfl etla de and
dichlgramethang,Gogegniyation @HI”&?@W@& %01 Hrept %GB{}% 8fte of

P- 11 s ey bf fis gntﬁééisdw&%@ﬁdéﬁlatﬁ»h o? tfe hydfdx§T group in dpos1t1on 17,

conpl eti on of e reaction the m xture was _dil yt
whichi whs \satred, ovle mlthaﬁ i mixgurg af htrfprtoarsiin ARRYAEdS ded acetic acid in

dlChﬁ)?(% a91@ in ﬁfé#)ﬁ&gﬁc%g% it el AR ng‘iﬁaéiﬂﬁ?ﬁ B 6C VRRG @8mpletion of

rlne organic |ayers were
the teactipmn theamgdurgneast Idéut:éswtlu yavvasngmallmded’ltbyarﬂllﬂa@hm hydroxide

soluff c%{ %gjagge@rvg Eﬁi{l gﬂr %@Yha{i eruﬁgj\glg <d WILE, g@%rt%n@%a%}gaﬂlc layers

weres yotichgtsatesl ajﬂlsthenbadhel wast puari feeidolyse flpsnt eniumwahromatography to obtain
coml:algu%d[élgjé %?4 in 75.8 % yield.

The starting material of the synthesis described in the above patent was 17a-[(bromo—
methyl)-dimethyl-silyl-oxy]-3,3-[1,2-etandiyl-bis-(0xy)]-5(10),9(11)-dien-17B-carbonitrile,
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met hyl ) - di met hyl -si |yl -oxy] -3, 3-]
1, 2-etandi yl - bis-(oxy)]-5(10),9(11)-dien-17(3-carbonit
wd 20b§e01Y¥g 2009/ 001148 PCT/ HU2008/ 000073 4 whi 08/000073
synt eS|zed fromketo-ketal by addition of cyani I'on
followed by silylation of the hydroxyl group. The
17-silyl -oxy-brono conpound was transforned into
21-bronmo derivative wth Iithiumdiisopropyl am de at
-78 C. Introduction of the ﬁethoxy group into position
car

i o S B U A 6 e\ BB SL inor

hydrosiyh giolap. ﬁib—lWﬁl&D&ﬂy—B@ﬁ%%ﬂ@oundﬁﬁsﬂﬁn@foﬁﬁéﬂ & ZNbromo derivative
relative to the startL

with ﬁlﬂvmtdﬂfﬁ PR A A C A 1P é@l@}neélgw SEQY igto position 21
was caﬁﬁ@i ol siRARgieect tw&g&hfﬁﬁgh NP st §achi-8fdino a_d?hfouHEt i‘lQQ:etoxy

ong and_expensi ve, renpval t he excess. of
denVﬁtheoro‘ﬁa dho Addrydrogy cempw@urtusmmﬁtqqu@eph (rﬂatl&%utq S starting

mateﬂil) bh@infi el niks- ﬁ@&ﬁﬁﬁ%ﬁéfra&? sdiPdhY aCPrdt pUﬂ?e ABPAhHARSNAP

formation on the oub e bond in posit

reactiop); (Thisggether is lepganddixpepsive, MmoRalyy dles msis@éyhe “pootprysgonge” is
dlfﬁcruﬁpﬁﬁll le GRENEARR: of BRMHMALGNisOR ss§r§7 % WS %rtgses The epoxide

desired 5a, 10a-epoxi de. Despite t fact hat t he

~ formgtionca the drenblst bond rin pdsitin deBuesqud %ﬂmgslmged NMR @pextroscopy —

four %ﬁesegf)@&%ks Eﬁﬁnnz tw&@ am g6 % was I%e 9 rgcp ‘3‘ qO eesg)%lgg rbespltf: the

TR’ NAas Used Ve

fact, thet the Rruide pkddact dahtamd rablout 84 % Iuﬁdbsu&id'\prébucft @W—@p@ﬂdd} Ifes was used
erjvative and t

formation of t nomet hyl
in the G ATERQino A ot NOTPBaEIES EHEHONSE B B fold froess in the
GrigEd Ge4btibs, #hitht i9ored Othat foffatdh b eheP hdABREL D dwaﬁve and the
difficult, the isol ated yleld of the produc
dimerizgfigp of thegiepasnt sheaefore theiwerk-up procedyre éﬁbﬂled%iﬂ@tm of the product

were |@fi¢uk, e iSolfted AfeldoFttHE SrodubtIwhd ?ov?e?vﬁfgnh s§5t@Qc Hoidt T view
reaction sequence IS not econom cal

epOX o a Fgitiag Ry CryiesmisEe i i the seventh sisp Qfﬁbe mctsqnevquence is not
econSiBAIN BB chraﬂé‘co%&phf Gvas uSQ A4 gtgpsagfim@ Uyl sft %ﬁn'tl‘f%ﬁs OlBurmg the

the I nternedi at és et her was us I n severa
lsolam and purifieation of dhe intameedintesofthérnwess usadain sevatal cases,owhich is

dange-ﬂ}ﬁ‘s W Edsd o &dﬁ&laﬁ ?ﬁg :zﬁlo%gtylé’i\@%f S'her e%ﬁﬂ'éﬁ?(ﬁg’v% diminished

because of t e puri I on steps,
becausg of the pugfication steps; fherefora theawersll wiedd afithy syRittegis 96as only 3. 22 %.
S [ 7945 how fur
SARIES 1o WS 001 A RO, LR s o
mﬂrﬂprsloﬁdor@bﬁindlm 41D4e starting materi aI of bot h
S Sgelpﬁ 5‘}\%} c&flbog} W)s]waiﬁa'i %thg(riﬁlyl-bm(oxy)] 17a-hydroxy-
oesu'iS@ﬁ)t) 9(15§ afen- 1%%&9@%@1@ WhicR WA §Rkddr héc%rdug‘ b el descnbed

%/ ated according to nethod descri bed above,
abov% gt the 2helogemderativest chioso andbiomoo- wene alsosmthesized i the same

reactidh %ﬁxﬁ%’é“fﬂ@&éxﬁ@t@? raT t.@@a&mﬁt §ﬁﬁiﬁeo Ak (et g;hgmup and the

next steps, ment onD a
hydroysis, wseye tfenting! with thdwhnovhynhbﬂlb@s iThe funthree siege nf synétiesipishdwn on

t f th
Schetnf§ afi UM pnch Moot Bthe B Plard” Ooe ©
d escondimedoiSchéthe 2 phemmkﬂait dﬁmtvatw%C@med Civhythoxpdatvative was

syntfoifed YR8 REBEMAE o 15 e bsgvcin Y B ooy aption end

the k&t agrowoin f)d%ttlohhm (téﬁqs&ﬁycﬁrbt%udaﬁ b3 YedRtib® ¥ithf [Rktd RRahydrido
and _the k§ rou sition 20

alurmigle,; ERoRdso Okt 41 TR el D o e 20-hycrony




10

15

20

25

al um nate. Epoxide formation was carried out at

position 5(10) of the obtained 20-hydroxy WO
w0041k 148 PCT/ HU2008/ 000073 5 derivative. 6088000073

of the epoxide ring and renoval of the ketal group was

identical with the previously described nethods.

| odo- oxy-benzoic acid was used for the re-oxidation of

the hydroxyl group in posi%ion 20. The final step,

the synthesis of the 17-acetoxy desired product, was

carrjed.out_.accordi to the t hqd .descri bed i.n
derivRheOBenSE 5% 58 SB0d ias S0V of B gk ke asidepgical with the
previGdsBP desciibed3m@hods. qu&&a;k,l baflz6ik CheidAwhd) %kﬁlhfo?(lﬁ@&@é’élﬂ&fbn of the

of_the first. two ste of the synthesis was a

ood
hydroxy} grovy R Pasitionss9r Thelual stea, e sy ifeat ] pcefqyg desired product,

was @eﬁﬁé‘d Gt dREAUARL! M€ tire RRARBHSEesBibdiNt Rifdrhd qatTHR s%@&is was
ch resulted in dimnished yield - in a |ater phase

accormhstlﬁ?emrlééteps,en3§88{uem@1 ield- not up-to-date,
emﬁa&hvc%mtﬂyubﬂ Bf thg 'ﬁ&%@&%ﬁ\sﬁ’(ﬁ%@s gl | {vgpa sbl@bn, but for

flash chromat ography was used for the 10 F\Qﬁatlo
example the donmetien pf dhe epaxidenderivabve - rbgause of mhﬁt punﬁpag@w step which
0 Y
A SERAREAES LR 2l BcPLAMS! e ML QU o e
expenstval Butthen disedvagtagedus tsplutior wias thab flashhehromsathgmphygwasupsed for the
» e r
punﬁé@nco?'ﬁ{e lﬁg%%{laﬁé ‘il:(%ﬁr@z!l Bl%tdﬁéo%ﬁln Sssge%algggeé ége aa(?ign o{ %16 products
was @itidd owteh}t tremmemtudvxth othkry \MEcIamnmlhesimdl ib\a largepeesait esginthesis.
| on,, Reduction w th i um tft rahydr

IntrocRch{lon oat 1 gne;llaﬁf(% BTQHR W %ss%aan?d IQu lﬁl Seyera %ﬁ%sor s i}ggcribed before.
Remqvingy eftthe Gprooh-spheged sed inrthé SNAPI IBaQMﬁICbtﬂernE)Obe achrnplished by

s BB i 500 S5 64 5 o2 o

tempérdiydbicctivnvfithe barfimetionr inlpesizon 20 ads dspe&al@;x paigsioMein industrial
Scaletglgrefore it is not suitable for in

ey Qn regrneraen, PHMSOROETPPR: nhswéonré%y Srsiclation, with iodo-oxy-

benzdif' 8@ is! expéiRive UbbrefoROMAL Mk AGRER forikkHal fealifdtiohabl e for
the realization of the s nﬁ){nt hesi s of CDB-4124 on

i MrGdingalo e fbeve meplipnsd fpfte therp 1§ 89 Surky knewh @racesn ghich is

suitatf! For{Hd) 18RS afi6h BF AROLRAMRSIR B O8B3324 Wi A lyshiPal GRAY utsﬁg simple
scal e-up, the industrial realization of which is safe,

reactign pshitians) OurAim iRe tpelahorste a praces, wiich iscasyigrseal¢-apithe industrial
reahztg fod bf Suhiche 1s sra Lé'c&ﬁ) oungmgftﬁé {ﬂﬁmﬁg@f}[ ﬁ?%ﬂg’@ll edient fulfils the

urprising | ow ng rocess
requemehtSIOﬁhehﬁéaa@mvl@emntl oned requirenments: 25 i)

gg%@@L&éf Et”g%.éh gﬁjéllﬂ; Iﬂ{a'i‘ PR W PRLed  RBR ! th Wovd Hhtioned
requitsitehsxy) | - oestr-5(10), 9(11) -di en-17-one of formula

( IiJ )cpoxi ( Qomlatilor? oln Ellc docl)lbiel bond gnh pgéiggno%?ﬂ)) RSt 9,§-|[9,§-;ethandiyl-
bis(oxy)]-oestr-5(10),9(11)-dien-17-one of formula (II)

ey
with hydrogen peroxide;
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wd’%é‘/btﬁgﬂ; 5, 10a-

WD 2009/ 001148 PCT/ HU2008/ 000073 6 ii) addition of
hydr ogen cyanide formed in situ on position 17 of the

poXy 3-[1, 2- et handi yl - bi s(oxy)] -5a-oestr- Eﬁ'q§ummme0n
7-one of formula (I1l) CH3 0 IHO .:OHCO(IIl) iii)
silylation of the hydroxyl group in position 17 of the
formed 5, 10a- epoxy-3,3-[1,2, 5
et handi yl - bi s(oxy)] - 17a hydpoxy 5a oestr 9(11) en 17[
-carbonitrile of formula (I

t riDredelitipn of hyédrogen exanide Toxmed lv)sma @a@PfﬂH@ﬂ th @f M%tqml 3,100.-

o3BT R AR i

formula (V) N 4CH3 O m-.’o 10 0 (V) with

4- (di met hyl am no) - phenyl MagAes brom de Gignard
reagent in the presence of eut sch reaction);
v) silylation of the : in position 5 of
the formed 11(3-[4-Pq H no) phenyl]-3, 3-]

1, 2- et handi yl - bi s(\ox -5-Hydroxy-17a-[trimethyl silyl -
(oxy)] - 5a- oest r-9- 17R- 15 carbon{liile of formula

8_%% %ﬁ%o cohl oxy gCr-g{qu Hﬁ?o%ﬁmnqg of %he t%rmg_gg ltl)\loc-er';i%ﬁg i\k -[1,2-

ethandiyl-bis(oxy)]-17a-hydroxy-5a-oestr-9(11)-en-17p-carbonitrile of formula (IV)

with trimethyl chlorosilane;

iv) reacting the obtained 5,10a-epoxy-3,3-[1,2-ethandiyl-bis(oxy)]-17-[trimethyl-silyl-

oxy]-5a-oestr-9(11)-en-17p-carbonitrile of formula (V)

with 4-(dimethylamino)-phenyl magnesium bromide Grignard reagent in the presence of CuCl
(Teutsch reaction);

v) silylation of the hydroxyl group in position 5 of the formed 11B-[4-(dimethyl-amino)-

phenyl]-3,3-[1,2-ethandiyl-bis(oxy)]-5-hydroxy-17a-[trimethylsilyl-(oxy)]-5a-oestr-9-en-17p-
carbonitrile of formula (VI)
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HBCCH3 OHCOOHdI1) (M) wth trinethyl
chl orosilane; vi) reacting the obtained

wolosdodi4as( di met hyl ami no) - phenyl ] - 3, 3-[ 1, 2- et hawéhi/iti2dakBooo73

(oxy)]-
5,17a-bis-[trimethyl-silyl-(oxy)]-5a-o0estr-9-en-17(3-c
arbonitrile of formula (MII) 3 H3C..." NCH3 0. .CH3
HS HICCH3 OCO,0,i HC'CH3 5CH3) wth

di i sobutyl al um num hydri de and after addition of acid

to the reaction nyxture vii) nmethoxy-nethylation of

the obtained | 1(3i[%- (di net hyl a' no) - phenyl ] -3, 3-[ 1, 2-
et handi yl -bi s 5y5‘- 7a-bis-[Irirrethyl-silyl-(oxy)]-
| Gt formula (M11) CH3

5a- oestr-9-en-17(3-
HBC NI CH3 -O

0 N %ém CO -0 -0
H3C | 'CH3 10 CH3 (VIII) p

y- nmet hyl

Grignard reagent fo =1 1 H&%i? hydr ol yzi ng the

trimethylsilyl (_ _
0  OH

with trimethyl chlorosilane;

(VD)

vi) reacting the obtained 11f-[4-(dimethylamino)-phenyl}-3,3-[1,2-ethandiyl-bis(oxy)]-

5,170-bis-[ trimethyl-silyl-(oxy)]-5o-0estr-9-en-17p-carbonitrile of formula (VII)
o

HaC”
'O CHj4
Si
/ A
H3C CH3
0)
ﬁo S./o
|
H3C™ | "CHy
CHs (Vi)

with diisobutyl aluminum hydride and after addition of acid to the reaction mixture

vii) methoxy-methylation of the obtained 11B-{4-(dimethylamino)-phenyl]-3,3-[1,2-

ethandiyl-bis(oxy)]-5,1 7a-bis-[trimethyl-silyl-(oxy)]-5a-oestr-9-en-17p-carbaldehide
formula (VIII)

(VIID

of

with methoxy-methyl Grignard reagent formed in situ, while hydrolyzing the trimethylsilyl

protective groups;
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viii) oxidation of the hydroxyl group in position 20
Qgbtained 17, 20-di hydr oxy-
wo(lkg)(()%&& (di met hyl am no) - phenyl ] - 21- et hoxy- 1 CT/H%NOSéOOOOB

a-4,9-dien-3-one of fornmula (1 X) CH3 0-CH3 H3C/ N CH

OH 3., H HH O (IX) wth dicycl ohexyl carbodiimde

in the presence of dinmethyl gsul foxide and a strong
organic acid 5 (Smern oxi dation), and in given case

af ti chromat ogr a [ cet (.0
o Vi oy o B3 B FEPRRBor e offined) Edeelinvarony-
11B- mél(dinﬁeﬂﬁyl-mnmo)-phenyl]-z1-methoxy—19-norpregna-4 9- d1en-3 -one of formula (IX)
(di met hyl ani no) - phenyl | - 17- hydr oxy- 21- net hoxy- 19- nor pr
egna- 4, 9-di en- 3, 208 one of for@uPHs (X) CH3 0- CH3
H3C N O CH3 SOH N H O 10 witH acetic anhydride in
t he presence ofBBerc s8Hi n gi ven case the
obt ai ned 7- - OH
acet oxy-11(3-[ 4- (dlnethyla genyl )] - 21- et hoxy- 19
- nor pregna- 4, 9- di en- 3,24Q formula (1) is
hn ket o- ketal of formula
(1) is preferablyg W th 50 % rogen peroxide
solution in dry dlchloronethane inth resence of
with gigydlctieng carbddiimjdadzh terpoaesde@f dinddthy sdlfdxideldnd fakroRorgdnic acid
eactlon the m xture is

| t f. th
(Sweﬂwxﬁ‘\{é @?"t?hlggﬁegﬁﬁ’i 5 atigny chsqmadegraphyhy dr ogen

p@i)oﬁbdﬂﬁaﬁoi e s PIReskyl t quyprﬂaﬁﬂsﬁlohal'¢rof $he obtalned 11[3 [4-
separated, the_aqueous phase is extracted twice wt

(dimegaylamige)phepin) @-thlqeéy%mﬂth%a 19rngamegnatisy dies-3:20edione of
formyaged with water, dried and concentrated. The oily
residue is treated with a 1:3 mxture of ethyl acetate
- diisopropyl etheCHs 0—CH;s

N
HyC”

with acetic anhydride in the presence of perchloric acid, and in given case the obtained 7-
acetoxy-11B-[4-(dimethylamino)-phenyl)]-21-methoxy-19-norpregna-4,9-dien-3,20-dione ~ of
formula (I) is purified by chromatography.

The keto-ketal of formula (II) is preferably reacted with 50 % hydrogen peroxide
solution in dry dichloromethane in the presence of pyridine and hexachloroacetone at 0-1 °C
for 20-24 h. After completion of the reaction the mixture is diluted with dichloromethane, the
excess of hydrogen peroxide is decomposed, the organic layer is separated, the aqueous phase
is extracted twice with dichloromethane, the combined organic layers are washed with water,
dried and concentrated. The oily residue is treated with a 1:3 mixture of ethyl acetate —
diisopropyl ether.

The obtained keto-ketal-epoxide of formula (III) — the purity of which is 98.8% and
contains 95.3% 5a,10a-epoxide according to HPLC — is used in step ii) without further

purification.
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20 The obt ai ned keto-ketal -epoxide of fornmula (IH) -

the purity of which is 98.8% and contains 95. 3%
worRdea1/Poxi de according to HPLC - is used i N

wi thout further purification. W 2009/ 00114gbc51t/ﬁ€2d0k/};00073

PCTI HU2008/ 000073 9 Step ii) is preferably carried

out by suspending the keto-ketal -epoxide of fornula

(I'11) in methanol, powdereg potassiumcyanide is

added at 20-25 C, then after careful addition of

2C514 0,85 o FRE0 0 A S B 5 o

methgml,i pooivdefed| pdﬁassﬂﬂmediyaﬁidb ri§ @ddedt att20-25 @ NRET afiét @rdfell addition of

o PTG BERC LR S e S0 200
°C oyt e@mma oft 16l thsn)stitrad htithie t@pdture Fa PR M ek bérﬁpl@!‘ki)on of th% reaction
e use

h for mul, ad§1 \@Wﬁiflltered of f.. The product can
e mixtue s, dfipte RatsE stisrednior 1 Bu‘%qdf the Rrpeipitated, cryptalline epoxy-
carbanittije dfiFoRmlL AV ¥ filtdréd SFOfhef 260t Ban(BeMised tn RESTiH WABLY: further
ﬁ[(gl ssolved in dichloronethane with vigorous stirring,
Puriicplion. after drying the water content is checked. 10
| mhda@p! i) Sep@ﬂﬁ@ﬂfb&rﬁtrﬁ@eoﬂr%nﬁﬁllaugmn 1§ngretfér ﬂgt mégolved in
chl orosilane’is added over a perio at 2
dichlogomgthap, rithe ¥i2oFPus f stirtinte, rthert eftem dryiee ds) wates content 1s checked

Imid&bleUs Q&jdeWt(Q hw‘ﬁr? Q&l%&f@fdﬁgggﬁ%é%l{égﬁg agigéd Q\frer a gfcrlod of1h

trinmeth chl orosi | ane |
at 20p3t %6+ A héormlgtm of theyreagtionghe scéymnas éduted\mthebbmﬂromethane and

o 5450 LSRR ILORRN, RALES o g v

separgigd,o astied ewithr MB@ere alried randr cdnserdfatddo rThel residug 1( Rys&llﬂ@ed from
tr t hout f.urthe o

metn G, bRa B ol 1l USSR aWon i of K0, a3 26) o

bCUS%mh@pexwtrpwsh@nétﬁr&reawqﬁqaamt ed the foI | owi ng way.

n | br no- et h ne
aryHQTBERAENL B Atk DT B QTR S Elea b piowng
way. n‘lest umegresiamt and ol Iﬁﬁﬁommmaﬂd | alfkg) atlhai Qé f &gt te\ziﬁmﬁ}s(ﬁfuﬂh The
-braono-di met hyl -ani |l i ne

oSt By sl R S BEHL AL LA, 0, Bvasion

Thendh‘-broﬁe-cﬁlﬁéthﬂtmﬂ{r@fand aR’mal dmoGhtUsaGoRHien 8 6.2 dikrBmbRehane in dry
ion mi xture containing the magnesi um

stirred
tetr ab(Y@Oﬁaﬁ%ﬂﬂie @E‘ﬁ@%ﬁﬁ yddede fhe,stiged faaehiongaiziuraepnigining fe magnesium
(Gngbﬂ'd lr&%Eﬁ& Refix OfF tRGEacYeR 8 s indiBResht eadiivOibss of't tﬁ@ Betivation.

Cé is added to the Gignard reagent solution and
Then{fu(d is 8dqgd fo dhe frigpagd wepgenf sefujioa ang eflghd ey stiping-the mixture is

cooled ¢ 8519 |°€‘t Tl‘i’é”soﬁftlo}x_ M@@Mﬁf BBbdifid & di &bﬁ%%‘%ﬁ&%ﬁ Keeping the
is ad he tenperature etvve
temperpiues b%ﬂ% b& nCoMeh eomplgion of thenwgactiontthe enikmreaiscadded to a

stirred glil Fod Sltol % s&.qtl(?l{]&~ aglf}: 11%9:1 :L‘Qltor‘{?ig &lnltjaﬂugg ?Jﬁg.l %@I}E%ué*s”iﬁte The

e contail ni ng I rosu
wann/miuhogos cnqlqmtourgomcb@hmatum dibuged wehﬁmhhammaharﬂ; thetoeghnic layer

is Seﬁ%ag&t %e aqu ous glﬁzi% 5 efxgr%%t% ?’é@t‘gﬂhﬂ%]ﬁlﬁmmg ThE B3 BES organic

layersi arehwaxshedretithaweter, 'ﬁ:l‘l';etedomm BRidag, gdritidCovel ANiRfdSoRl dium sulfate,
ver

ed wWith silic drie
o e JCRTH AR TR .
producn 1swaﬂwmmmd'ldﬁed e Wbkained A TMEG!chibamiehlé b mﬁﬁﬁw@\ﬂ? (80.79 %)

The crystallin
can be used in H-ne next step W1thout further purification.

Step v) is preferably carried out by dissolving the obtained A-TMSO-carbonitrile of
formula (VI) in dichloromethane at 20-25 °C, then after addition of imidazole the hydroxyl
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- 30 product is isolated and dried. The obtained
A- TMSO- carbonitrile of formula (VI) (80.79 %9 can be
t he next step w thout further purlfl
dg@g%od\}? is preferably carried out by dissolvi ng/l?ﬁzoosmooms
obt ai ned A-TMSO-carbonitrile of fornula (VI) in
di chl oronet hane at 20-25 C, then after addition of
i m dazol e the hydroxyl 09/ 001148
PCT/ HU2008/ 000073 10 groué in position 5 is si I yI at ed

with trineth chl orosil ane, The reaction, tinme
groupigdgsition f is §i éqtpd Wikl tripsthy] lchlorc@lgﬂe} "Tlagrgackion time i 1s about 2 h, then

the nik@&h QuARRYE haReidistoMRihgle add\eat! BRMNYrEani AW PEr ik Separated, washed

separated, washed wth water, dried over anhydrous

with sesiry driedup vestashydrpys sadisgn gﬁl@t@ JiHftesest angk eqncentragedy d&¢ aepidue is

ey AR LTRSS PP g

(89. Oi9 é%»)fls fittgedoff ahd duigddItdan betusefl in hanetisten %@outrﬁuﬂwe p ation.

R AP e L £3ED W L ved in o

mlxudesxfoheﬂe;dl-mmbuyl ethexct andetewihydestfirgn, - coelted -th (¢ A5 «s&-ma r°Casnfl 1 M

oI e - ¢
D3 o) R B B IS R 7Rt AR e period of
abouﬁy@in&hﬁkldmlleaepﬁg ditdesiperaiare, dhep elna ®actioh migtneais s@@ednfonfurther 1 h
at W%ﬁe’r e%gkﬁ% %o%ﬁo&ett]rogro %l?f*it,rteac ;ontakﬁp i%xtglt'er C:}tcleroarr]ld acetic acid is
addell @npsy-at-un)eC, AMeh alie Rk 64 stidred @br 20@in. Fhe brgaﬁch day2t ik separated,

m_xt ure of er .an cetic.,acid is., added at,(-5) - .
wastd Yo vty AL Sty BB RO ot B St T Srpfi laver i
concéHtEheddl \ﬁﬂioav&pmg&t 5@PHra] idresiduaishtidowed th methaiol atl Gnbéntrated

sodi um h drogencar bonat e fol uti on, and

to givsngmimee (ega¥amples). Lhnerusialling BEPTIOR & go0 Wﬁeﬁw ﬁdw& figproafter 1

stan&ag,twgsthfe@ts\hﬂ'%étﬁadél So?’obfogl o) (eﬁiﬁt i T]sl'ﬂin@btmn_?g A-bis-TMSO-
concentra iven vol une (see exanpl es e
Cafb%‘il%flf‘alolflfﬁ’én@ﬁs@@%sl(%6 i%0) CabIbedused 18- the '@"2 fiept withayt further
purifthfi®d 1 15 standing, washed wth nmethanol of 0-(-5) C

and dried. The obtai ned A-bis-TVMBO carbal dehyde of

f oFpebiaiped 4\1b}s TH8 Oscarhaldehpidenel foseplai(Vihe ST &gnsformed

into B—E@M%‘X/E% 2 ar{Jthg l(l{l]dllfl 'eﬁﬁzgdtﬁﬂ THOR ARie@IRELY activating magnesium

forml a &VIII) I'n step Vil

turmnse asrdescribed geave in mlnotemhmmmym@e} ihromerethars; e apercury(1D
chlor%e 1@ g@c{ed NS foi%%r?al% SR WifireQy Bindida @ﬁ%'to‘f@énb r{ﬂgm the activity of the

I NgS as 0escri ove In ﬂ;]/
amalgan nsabl}edk@lf a.srch:mnbved ln Ex@npled?, o&‘rmdetﬁh after cheeking the activity of the

o b BB D, eSS A8 T o i

msmwbammam dlssokvbda inkiethens amﬂelhe: sdlmm'h is md&danﬂe%na'rganssolution

o T :‘oas% e oo s a1

M a@@e@kolution af pethssiven hydregeh Relfate mepmgmaanpe:ratm m&w de°C. After
I's dissolved in toluene_and the sol utlgqr‘lltl s ad

s 572 R G RBTR B ool BT Btddie 198 TRRRat | QHigodivm

hydr&enéérb&[at&%‘lﬁ!ioﬁtah@ QicBfordh@hdneaad is@ied € 10715 tnkih ETHeSorganic layer
ded to a 1 M aqueous sol ution of potassium hydrogen

g
is sesmﬁe@utbe agEeisfasere exteagisd vt dichleyemethanyy the combirigd organic layers
are &iddl tled Wath haltoall Iﬁg}eﬁyﬁﬁscoﬂﬁiﬁt%@am gdidut RE the solid diol of

aquéous phase is added to a mxture of 1 M sodi um

_ fomm;admg@ﬁd el wihicheas be uaell imtha nextgtep Ryitowfarthes parifiesgion.

stirgd Sgta{ngé & oFFolhida (-&?)e1s(:)ﬁ19t"f191J feaktBy QEcording to step viii) of the

invention. It is preferably dissolved in dry toluene and under nitrogen dimethyl sulfoxide,
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i s separated, the aqueous phase is extracted with
di chl or onet hane, the conbi ned organic |ayers 30 are
eated with charcoal, filtered and
W(g{)dg%gor%#s;t ed. The residue is the solid diol ol?CT/HUZOOS/OOOOH
formula (1 X) (84.1 %, which can be used in the next
step without further purification. The obtained di ol
of fornula (1X) is further ,reacted according to step

VIII) of the |nvent|on |t11IS preferably di ssol ved |n

eidSio oA BT MBI OY 20201 oy A Aolshgn of dicyloneny

carboldfiinfdeliar 0ReRE isCadded & SHeEmBMEE ¢SREMAXidiBot). ThE@EhcBon mixture is
ol uti on of gl cycl ohexyl car bodijm de in toluene is

stirred 640 Cofor o bfiee Gple] naRES K ol  OY) ooy PSR fof gotessium
hydr%xif tzs{é!l"féie l1ssadd§<‘i M&f;&%&ﬁﬁng"ﬁr S0 rih the Prec%)ﬂﬁgd 913@ fafile Bmpound is

ueous solution o t assi
filterqgd offf sgé |’Wa§hﬁdf witle 1i M agyemg . sottipn of svptassnmn dvérggerggnlfataq The two

phasetshﬁ R BftfaR é.r@ts&%zﬁé&’ %@Hg 8 | Q%Ged ® 21! bREEH of sodium

and washed w th soI ution of potassium
hydrqaﬁyt?s tgmecinitated tceude Prieduciys ltptedséfé washediveatdriang dried The @btamed

eor ARBAAELD (1916 HUIEAS, RRASE by Bdedebe 2 1 M

sol ution sodi'um e precipitated crude
pribe lﬁmth¢s§ of |p|utee€EB|-4d>24 of fnasﬂe @D wihich fulfild therpueity, reqirizements of

the @Q&@uﬂ? da}gpﬁ?at g{ﬂ %l)jlrhlﬂ s %I bl %u%%cgn%% st|e$ Sugl}e S{ISP Qone is the

purificBRnAE 2ie keftorf efrfommuda (X)) Acetylation 6fthé pmsﬁetdﬂetqmmf forynula (X) leads
to ther <:er8c?l a{)lﬁge‘{ﬁﬁ q%fﬁ]t_iéltloa.ﬂl%?l}e lafergyﬁrﬂ;t{%(gglg L e5 a 1\|{e01{r]1greﬁ1§n'ﬁ of 99 %

puritg.he purification of t he keton of fornula

(X)
PSSt S B S5 B s O o e 9 i

out ulsilag Gilicagd]l ds bed and18t53186: 12ngixdit of cyslbhdk@nd’e miethyi-teyt-butyl ether -

scctopt g iiph o T sy 2o Py SUpRIEEPoRss JS tpoe b - dgegne oo

7

- also WSusee thstad ofcyefbhdkind 2IHE ritie! bEthe fsolo ¥t |coMBsRALIn-the eluent can vary

tert-butyl ether - acetone as _eluent both in

withip ﬁsglpeaib‘eaw&t Gysobexene Rdexaguentate: 40 Gt ¢s methyl-fegibyiy ether: 25-

45 %andone@Pieng can  al so be used instead of
cycl ohexane, The ratio of the solvent conponent in the

el uarthe engdrofistapyvii\ieton of foramuln e is P?ﬁf‘tfébIY pyefiesbg fillewing way:
s1hca§el%§@r9@nt (ZEB?REP@G%.Q; gQIQ%; %&{' ZE,@ enc\l,it ¥5 3?%!!&?& particle

% acetone:
size; hed lepgth @bon 68fcm) mﬁﬂtﬁdato @xHOLE mlmwablsmmaplﬂnemmhé and the

sl SR, S LGSO SRR SRR By

ether e deetanelyt Theadyodet kebth ofrformslaf (X)) is dligsolved iHPloGxtiod afracetone and

hod the ol u IS . .
methlf et oibh e REE Seltedit 10 Badtato st e ¢ chtaingg solution is
filtered/aniddhjeatadien the ms&]!uhlyll UVedetechior gslusedi‘ Thefirst fractdhdseparafti @nd the

.crude ket og)gof f or mul a [ '

fracies SR GG e TRAERY eI Bl ) coBt HEFiedeoordig  an other
meth6d k@ R NRation of thddhctichs Rl rohbthin@s diftieedoIf Béth merteﬁdue and
solution is_ filtered and injected on the col um.

the pepdpgtds flistplyed i dishloropprghane. Gontent a’émslﬁhp%méveﬁlaqaaqsebsséhan 4 %.

This 8#RlordniMenk 0818tidHRh 8L Bédagn Eﬂ%%e%eg) conpound are
col I ected and concentrated. According to an other
CDB-4124 of formula (I) is synthesized from the purified keton of formula (X)
according to step ix) of the present invention using acetic anhydride in the presence of

perchloric acid: 70 % perchloric acid is added to stirred and cooled ((-20) - (-25) °C) acetic
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net hod after concentration of the fractions
di chl oronmethane is distilled off fromthe residue and

yf‘} 4guct is dissolved in dichloronethane. Wé
wo &I’/ﬁ%ﬁ ities in both cases: less than 4 % 8/000073

di chl oronet hane sol ution can be used in the next step.
CDB- 4124 of formula (1) is synthesized fromthe
purified keton of fornula (X) according to step ix)
of the present invention udfng acetic anhydride in the

resence of perchioric acid: 70 % perchl oric acid is
sych agaterto keppdhritemperpee felow () 5) C( The) a ®)lutigneafithe purified

SR RLIFATEY RGBSR o5 ORI 3

of foguila(Xpin dichlpromeghane fis atded. 1After completxon of the reaction the mixture is

dﬂute% %llﬁb ?lg 10 rxﬂéﬁlga%g (g)ﬁ egr%%gqgﬁ 3(%] g&g gla% ?ﬂ?FCﬁg—O( %%Oﬁnﬂos% ﬂ]{e acetic

anhydtideh Tae @Fe bh drremixturadsl adiustéd te7- byabditiod vf annidﬁfhm hydroxide

reaction the mxture is diluted wth dichl orponet hane
solutlog s e, ahiepty AsS s fenErEiet: EasleEh A RSO BB o e pginbined
orgarB€ Ryére afe veadhaadkitld @ater] ldf eddndQbnédagated XitHeloBtalred *EHAE Sib@Groduct,

coB'Y] 2 0P oatu (B st e b BFLC st it dafi sthod dowsiibeq .

diTHa a0V 2Rk eNBe pfodsss GO HE iphaeht ifeBASH SorhpaYed!tS tiR 1@ own methods
washed with water, dried and concentrated. The

can bg gummarzed dn thedolqwings: product, CDB-4124 of formula (1)
i Sa) HE 'sfaktﬁx% Ihyteﬁlﬁto@ tﬁ&%ﬁfég@ Pthb qcetotl&tdr%tf G ehulte gy b&aeshsﬂy be

above. The "advant ages he process of the present

syntheﬁ%eélrﬁqne)ﬁesgo‘heraﬁéa d!QQCtbﬁ@%Wﬁthﬁé‘t hods 10 can be
S mﬁbrﬁﬁ%ttbh gg{ @%ce‘sﬁ %&merie%ﬁg?, ohfe &wetv, ? xﬂ??s%dna&(m) is

the sy e keto of tormula
the figsh stiep pf the systhesish @mnz thet ﬁMlmmmm & epoxidel aninethigypoc, 10~

epox Qq% qgttﬂé) qg‘s eg )cgég)g Iggc% dduq%l? 088 B{h%xc ?5%215%8% :vga%tet %rgducts.

ormati on on
Accofdmgto atr pmcesfs tlnh etep yesulmag irs high amoudtiod 1dss ofieteriglasresrried in the

, des o 15 .epoxi | eads ..
veginily o B dkaoFBR SeaiiRestn oo dosigtt nphRelRRies ook ik Qarting
mated] end\asit feonp amittetinediatéof dlackr 8igp { whichuls nmchmﬁs\r:ﬂimbte Sheprocess

resul ting in high t. of.lqss of terial
of ot ZHERUAR PR SOBBmiiah AHher SHSaf Vantage g8 e poXigind s caried out
in a laREEEH OF thelrbf2tib SGquerice TR kndlwnR6®Rules W thithBe Firtidatiotyof the
mat eri al and notl_fécru&m an internediate of a | ater step,

obtaifgeh Gompound s &ore,d al uabl e. The process of our

| ey QA(chn‘aihg f R Fro&ko MAFFdGelon Sfuihk rh@r&te@icﬂ?yd‘ﬁﬁﬁﬂrﬁﬁlezp-ﬁlethoxy
the epoxidation step carried out 20 in a |ater step of

group fige crEgd PN §kQ)§tope didother ey Kieedigtes cf digreda (Y1) watl (vim.
Applch@onOHf 'ﬂIc' 5% ifBnRhialh6r fRRbAl mg R8P PN FheBFifation of the

ficult. c) According to our process |ntroduct|on of
aldelwﬁ@ gEoup dn pefiten 21 andibeobtained pewrmenipoyyd ofyfopuplai(¥YII) guaranteed

f
the sinft )rléru am?H %1[1/ %ﬁg@ % ﬁﬁoaﬁcﬁpﬁ %?caf%%%l Cfé{%ﬁg llt?gc?sﬁlo% 21. The
silylatqdt ayambpdrineeof (f‘ﬁmfudﬂ IES (’édbtbtﬂ withdissopuios iof DEBAR€H in cyclohexane

I osit 21 ..an
to fufh i A8 R BB st PP R0 i bilpernt
chlorideer dtamilieinean Grigmd stpe iredction tmg;péld o:l&kxhel aﬂ’fbmﬂa.l X)) axiddtion of
the 26 h?ldrrg%' (e)l%(%tlgc 90%3&5 1 &O%r} Igi reactxon to the 20-keto derivative is carried

out by Swern oxidation — instead of iodo-oxy-benzoic acid, which is used according to the

Q

literature — with dicyclohexyl carbodiimide in the presence of dimethyl sulfoxide and a strong
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silylated cyan-hydrine of fornula (M1) is reacted
with a solution of DIBAL-H in cycl ohexane to furnish
Woamm,gmmso carbal dehyde of formula (VI11), wh bﬁ)08/000073
reacted with net hoxy-nmethyl chloride.or brom a
Gignard type reaction to yield the diol of forrrula
(I'X). Oxidation of 30 the 20-hydroxy derivative forned
inthe Gignard reaction tg the 20-keto derivative is
carried out by Swern oxid tc‘ion - instead of
enzoi cid, which,is used accordi to the
organiq fk st v, g Bi9esSS U AVoRIER S 1Al PPl fehgent Is stable
and itPa&SsB&Roicaddi net hyl sul f oxi de and a st rong V\D
2009/ 001148 PCT/, 13U2008/ 000073, 13 ar gani (i aci d )
¢ atgEings metedal pf fhe procsdirey Agrenbedoln the ’tt‘ﬁé‘%“etﬁ ¢ silylated

cyan—ﬁ € EonfARE the 23iB&héky ABEAVS WRE syIhRGOMOH! fak -steps —
The starting material of the procedures described

COHSCHHCUFIHG!H |aj rowgdabeit vays The @ym-hxﬂna@ aes trapefampsddiniongl -chlerg ar 21-
brom%k&&tltv@ Witk lﬂlﬂﬁh %?)g ta%ﬁﬁie af e78"@§ tﬁéﬁ%@ ﬁﬁbg&dsubgﬁtuents were

our steps - COI’]S r dundabout way.

exchagngedhfon mntcr)cryermsanﬂrthml@ft@rrwdlydrqlﬂ@ 10 Elﬁlddh@%hyirszxy denvatlve
wmclgsvgﬁa&&f h'}fﬂw -othm t}éﬁ&ﬂﬂogdb'of‘a%)@gﬁé ds@gﬁée”)’ HESNAP

ogen substituents wer
rcachanmmshqh@&bmﬁ@xrﬁ@‘l\daaw er was hydrol yzed to yield

t'afTﬁgrﬁ Q%/edﬁooééﬁ 91%5 mu suc gggor B WR Sk G Bfhetald extremely

oxoni um et ra usi ng
ﬂamrﬂqjﬂmodmntspmm e)hermtEdiécess efatriiovention.f ur ni sh t he

2 oxy derivative, I
éag’%‘hﬁf Sé/véanutgﬁe otaﬁnf P{qr?e s of o?.uh in %ﬁ%nh P %1 (ﬁrpr%ﬁ it¥3nediates in
most €asts aEpliy endighnoaid ie ﬂmiexamlﬁ vathotit pmﬁeathmr in the

pr s _qf Lnvention. f uc t her ava a
plgg%gtilgu%&p catich)v F‘i’r8ﬂlaf°§23? is ltISﬁg t.h Ut g)vo steps of the
procebﬂéiﬂﬁﬁ&d}leﬂidhsthe puntgbf thectﬁfm?d&bﬁvmgledffﬁt(ﬁmﬁ 41@?] 5999 %nwhich
e next steps. W thout purification. g t houg
ﬁﬂﬁnﬁﬁ‘?‘?”Fﬂ‘Eﬁﬂeﬂﬁ g?eéli‘ﬁ’?ﬂ‘?ﬁg FPi s used only in the

| &3 Fuithé a&i‘z@ﬂfge of tHermoceasBoﬂxrw e:aseﬁu@f is @bkt thenyiem bPDthe tikttividual
purity of the obtai i ent

renctly st it (4101 V4 18 S0 RO et B0 % 09 5 % 8378

%). ThR&NaRe lﬁdl& o 4R8I 1l GRpisPRthedl is B3t REEorAAMBITh Ao Rballl 1I8lds of the
process our invention is that the yi el ds of the

knowmmmos%dlerasa@ 22%aed 3. 891 Y9t eps are high (48 65 % 73.36 %

8 0 4,

20,8 s a1, 3y, 1. 2088 e 0 8ty of o
invengion tiiffer friom theyonel e;sm it ¥noyineprepsduses, thteefomh«ﬁddh and the purity
of thQ B%S}%H ?édu(:t’é e@g hfréhgtg %é)?’ gﬂ?a%g em 'tﬂ @%@?&%ﬁ&ﬁ— sul%sntutlon of

react s of
pos1tpndd esﬂlearﬁtmomﬁthe istexcadh staging dndtérial afid drbrothe-dinetisylasidide inl:1.25

contrfﬁrl)?' t{;( ;i; % P.P{l RRE o% tﬁ% E%Oh i gr{é 8erd%elgets hﬁ_‘ly h'g% e%hga@lg E)p&e reaction is

less expanjreand molaﬁen @thgpmdnbt iscxasier, bacausslaﬂsmmemfmnnéd

on 11 - the ratio of .the ster starting. s
et eSS Ao U AGRIAN RafjERTARE PY ¢ folBRingnot limiting
exampRRIrarily to 1:5, which is used in the known
procedures. This way realization of the reaction is
| ess expensive and isolation of the product is easier,
because less inpurity is forned.
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The process according to our invention is illustrated
by the following not limting exanples. WO

148 PCT/ HU2008/ 000073 14 Exanple 1

““ﬁ%@3&@8é&y 3,3-11, 2- et handi yl - bi s(oxy) 1- 5a- Oes'qﬂg%q¥?mwn

-en-17-one (conpound of formula (IM Under nitrogen,
3,3-[1, 2-ethandi yl - bi s(oxy)]-oestr-5(10), 9(11)-di en-17
-one (46.7 g, 149 5 muol) ?as di ssol ved with vi gorous
stirring in a mxture of p dine (2.46 m, 0.2 nol -

equi val ent) and di chl oronmet hane (234 m) and the
sol utlon was cool ed to Mm_( 8) C. After addltlon

@_ladded to the stlrred sol utlon at such a rate to keep

stTpEl §%f%t19ﬁigeézl{’avi@ob%@r?ﬁﬁe%ﬁﬁbf’?qgﬁnd% olEi6.7 g, 149

mmol) Wi dissdhVedr eitk tigmn@usostirfiag i a( B8Burel Jf, p)h'id&leeQ%Sﬁﬂ 06.2 mol-

. hydrogen p xi de _was sed by  addition of a
cquivgbi B e O | TiL hbn oy SIUTE (335 gooled to
(-6) —1@-'8§3 (Imbiﬁcr 8d<ﬁt_fon"f6ﬂ h&xgehlvehtdnk: (514611636965 Anival) 60 % hydrogen

g reaction m xture was stirred for

1.
Pem’%de ‘Pfh‘éfrz Me (@} g%mhoés el vk added da the dired talution Ete%‘ﬁ’% a rate to

keep p'&ib?»etem)‘)@fﬁtuﬁe(tﬁe?&i' ed wd hdé chéa@ﬁ&ne{nmﬁe wdge stmed at 1 -
nbi ned org}ﬂqlc | ayers were washed with water,

QY d? itz b, ;ﬁalﬂlsféswelb&walmr@mthaaeeof §-51°Cef388 lalr)pdthe excess of
hydrd"g‘éﬂ cga&ﬁaé 8fhs Eéb%ugsbéaa bﬁsadmonw@? a GoMsibA! J;ﬂ %&ﬁu&lr Hdsulfate

m xt ure of acetate - di I sopr Of()% et her
-4

Pmta{lu%tenﬁi”w EAHi3eH ek §r3r7e61°1 eruvalgngy i Hp}ﬂevca aterr {£50§gml). The
reactl‘aﬂ Bﬂkﬂf‘éjwﬁrsﬂﬂ'l%& for 3%, q’feh‘%lge Jrgaﬁﬂl: ?ﬁa‘g e i 3 &éaﬁteﬁ 4theBuébhs phase

of the title conpound. The title
as exonplodindhwdishlowntiage, gho(semwbined mgaw lpyermiee) washed ctith water,

dnch ggur%rgﬁ%oﬁf iadléqno g pﬁ?ergf %%%0 %%LA %ai Nhity residuc was

crystalfigrd(f580 aNEy mixpmelof ethy\MBetates- dpgowyopyl ah@gﬂSml) which contained

o1 A8l e g g b it s e

comphitil. (Th2 pubityzof tﬁ@ﬁﬂ( F)qund was (H3)5:9818) YB(deCrritidpd bt GIPE.C); which

0.1 61.6 (C- 25 5); 64.1 & 64.3
°°“‘a§‘51éﬁé %ﬂﬁ“ﬁ;"”“ 7.0 (C 3§ 125. 7)((:-11); 136.7 (G 9);

Meltidg poiht: (163-133 cc Exanpl e 2 5, 10a- Epoxy- 3, 3-f
,1, 2-et handi yl - bi s(oxy) 1- 17a- hvdr oxy- 5a- oestr-9(11) - en-
[a]f;fi@ﬁc?a(cﬂo%wlﬂwrb@rrnl conpound of fornul a (ML

B ooty 51 CoB PR o ltad, v
4); 2\1\@{51}5 ldsagnﬂeﬂse 3198T§IH1%£1Q1 CHLIZH,0); 6.051EM, RO €Y ed

m cyani d
3o NMRTT23 Miz EDCIS (TMS), 5 (ppm)): 14.8 (C-18); 40.3 (C-4); 60.1 (C-10); 61.6 (C-

5); 64.1 & 64.3 (0-CH,-CH,-0); 107.0 (C-3); 125.7 (C-11); 136.7 (C-9); 221.1 (C-17)

Example 2
5,10a-Epoxy-3,3-[1.2-ethandiyl-bis(oxy)]-170-hydroxy-So-oestr-9(11)-en-178-carbonitrile

[compound of formula (TV)]
5,10a-Epoxy-3,3-[1,2-ethandiyl-bis(oxy)]-5a.-oestr-9(11)-en-17-one (33 g, 0.1 mol)

obtained in Example 1 was suspended in methanol (132 ml), then powdered potassium cyanide
(19.5 g, 0.3 mol) was added at 20-25 °C. After careful addition of acetic acid (11.5 ml, 0.2 mol)

the heterogeneous reaction mixture was warmed to 55 °C over a period of 15 min, then cooled
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(19.5 g, 0.3 nmol) was added at 20-25 C. After careful
addition of acetic acid (11.5 m, 0.2 nol) the
neous reaction mxture was warned to

wm%%é(ﬁg% of 15 mn, then cooled WO 2009/ 00114Pgﬁ./ﬁ]&“§/600073
PCT/ HU2008/ 000073 15 to 25 C over a period of 1 h,
and stirred at this tenperature for further 5 h. After
conpl etion of the reactroq water (132 m) was added
over a period of 30 mn, the obt ai ned crystalline

o2 BENEL B3 L o RS i 08 tcono

the reationcwdterd 1 SB4mp) vads aﬂlééil— okdéla peridd dfap mm"‘tlh3 oﬁtaﬁaédzéry&’allme product

| or of Qr
was @%ﬁ% 7"?‘&6%‘3”‘(‘%"}? ang “@a&@mﬁﬁ sepy oy, drgn% dlbe meltinggppint of
the dfed®aldPlel #44-149 °)- CH2-CH2-O); 6.07 (1H, m H11) 13C
NVR (125 MHz. CDCL3 (TMB), 8 (ppnm)): 16.8 (C- 18): 60.2
[ ¢ €11.69 (c=6 2. Fhio@fsim) 64.0 & 64.2 (O CH2-CH2-O); 77.3

o 3 At Bt 48, L5500 98 b 0 o,

3.86 &, 32988(4H§lmd0y¢ﬂb-(§125012’)5 by ;171@ -th, H-ll)
AR ﬁ’%%pn;m) 6Y4/{G-10); 619 (C-5); 64.0 &

64.2 (Eﬂ@ 73 d17 106.9 (C-3); 120.7 (C-20); 125.9 (C-11 1357 C9
é?%m;t haﬁdlyyl 3; s(c))xy)] (17a) hyd rgxy )éa oeg tr- )§) ( )
17[i- carbonitrile obt almlﬂ&_Exanpl e 2 was d| ssol ved

J&@mm@mmwm or onet hane was distilled

o [k A 2 bk o e Lot Bradt semes ?@?E@%h{ﬁ

carboﬁfﬁl@rd!ﬁduheﬂrhﬁ Kxenple Dlwas Qtiskafred®ith Wasroad Stafingsl i Bibhﬁﬁ)methane

at _20-25 C over a period of 20 mn. After stirring_f

(300 mp, theeSolgiogt Mah gV, BBy pish Sodiim P o itRAN00 ml of

dlchlnﬁrﬁﬁleﬂi'aﬂe waxHivate8 lof 68 tHé Qolutlmehﬁﬂ%w @0h 3y 61148891) was added to
separ at ed, washed wi th wat er, dried over anhydrous

the s piipined saliftos then et sBlomasAS Sink, Q10 mofyges sdrdigrpwise
at 20Y83S°ct oQat £ Peridd Bf‘Z@"?ﬁlﬂ aRfk £tﬁ‘gn$1f3p 1 %O%eegBlﬁtR)now& dﬁlﬁ&l with

precipitated crystalline product was filtered, washed
dichlgyompgthaes (Sl all Wat@ @AdNr Thel organi¢Jaxer ivwas \sapatated, twashed with

water)y Hﬁ%ﬁo&} atth rc(uz goﬁﬁn %lfzﬁg ﬁlnz?edt An(il doncent?! EEQ@. 'rf;s-ﬁue%vas treated
N ep. ting

uct was use e next reaction st
with moihamol (bml)1®led 129 Cathe preejitatd ctystallitpraduciowasf fitergd, washed

(9

with BVt b el bl e A0V VR 1o, el B ' a9 oY e i
compgund. Ahisdprqdut W (sédintﬂcndadyreéisuon’&te@ﬁ 3.94 (4H, m

O CH2: CHR2-0) . .6.01 (1H, m H11) 13C NMR (75 Mz,
Mel“%&i‘??’%@ec(ppm): 0.9 (17-O- Si (CH3)3): 16.3
[ B £¢128):(c400]lcHiGofbkm) 30 59.9 (C-10); 61.5 (C-5); 63.9

& 64.1 (ocHz-CHz-o}; 78.2 (G- 17); 106.8 (C-3): 120.5
NMR( ¢H NMR (300 MHz, CDCls (TMS), 8 (ppm)): 0.15 (9H, s, 17-0-Si(CHj)s); 0.83 (3H, d,
18-CH3); 1.83 (1H, dd, H,-4); 2.08 (1H, d, H,-4); 3.76-3.94 (4H, m, O-CH,-CH,-0); 6.01 (1H,
m, H-11)
BC NMR (75 MHz, CDCls (TMS), 8 (ppm)): 0.9 (17-O-Si(CHa)s); 16.3 (C-18); 40.1 (C-4);
59.9 (C-10); 61.5 (C-5); 63.9 & 64.1 (O-CH,-CH;-0); 78.2 (C-17); 106.8 (C-3); 120.5 (C-20);
126.3 (C-11); 135.4 (C-9)




10

15

20

25

30

126.3 (C-11); 135.4 (C-9) WO 2009/001148
PCT/ HU2008/ 000073 16 Exanple 4
- Di net hyl am no) - phenyf 1- 3, 3-f
W“}’:I"??’é‘fiﬁésndu vl - bi s(oxy) 1- 5- hydroxy-17a-f (tri r?equz_oosloooms
silyl)-oxyl-5a-oestr-9-en-1713-carbonitrile (conpound
of formula (VI)I Under nitrogen, magnesi um turnings
(3.3 g, 0.136 nol), dry tetrahydrofuran (24 m) 5 and
1, 2-di brono-ethan (0.12 m 16O 00131 nol) were added to
a flask equipped wth stirrer, thernoneter, dropping
funnel, gas inlet and odiXampled 20-25 C After

. rcﬁrolggg-% &-gg trimethyl-
?|8 t4 5ogen: d ?]¥ tetra q@gﬂrﬁfg?{@% &gqlﬁén%z)]%zcgyéetragy%gﬁnan (24 ml)

and llmﬂibr@iikdetllarﬂ(o ]Jz)nﬁ,l (h)OGDIf]SlQ 1861 aege 6&1&:360 il flas@. dgﬁﬁ;ﬁﬁi with stirrer,
mtISSO t1Qn eg.to the
therni§giels; Gopring Raneh o8 B o 328 S Ay i for 510 min, the
tempérBugd steetdd 36 ngerlﬁ@lcdtmgmd effectivonbislof theastivitioned to 60 C.
I f | nten%Fve reflux of the reaction xture i Brslfcat

t hehagaliebibpifRllovang sabtion s spade ¢hel dnunden Bifroset; fe%%hyglfoﬁlran
15 rgig,ggxgptdﬁénertsmfml?‘t BroestRo NMngétﬂSﬁIahﬂine slg NE1Y¥hol) and 1,2-

W se er cooling, and the tenperature was

d
dibropgrsthage (046 T8, GOPLFO by Bl Fom st Ritien a8 ddadsto the Solution
conta@?xﬁ?ﬁﬁéﬂe%mﬁlb[{n%ﬂgg €ndl %ﬁo%btﬁ&%bﬁ@@i&c%%ﬁgﬂ@@& Rall28 to 60

btai ned Gi gnar reagent solution, then the reaction
°C. Iﬁmsepw@reﬂﬁls ok the reastionyixpge Fuliqateddhe gfwﬂhenem qfdhe activation, then
the réEP&fl thé"ﬂ) %rcﬁzo §I N d%etﬁﬁ %ﬂmlg rre% ﬁd({ed dropw1seoa)12’tﬁ coghng, and

coé] 17a-[(tr
the temstahlrgwaﬂkepéﬁ-lﬁm rﬁmhpltzhlweth(cath% g, 0.1 nol) in

di
st PRYUOSHIFRE (b2 Sl ARAfIORE PRl (g easent
solutiohetherethp eeagtion mixiure ¥os 38 at PREY Cobor ;Sng}nméﬁelzwolmg to 8-13 °C

5, 10§ RpRa - e R A F R L R s b g sbebq p-en-178-
carbolﬁltﬂIeL(HE%\lg,SO addﬂﬂmtdi%%ormmgmi%(g/ Bg nﬂ)e vgﬁi etlled ﬂﬂipWﬁSeacm tief stirred

a m chl ori de SO [ , )
and Gpled poRGHR af AUk & P dinkesp thg Jemperetare §. - 54 yé-. ?%mos@g was
stopped b 186l rebbtidh Hixeid FhOsREHTRNGukHLA HMl ), stirred and

settled. After separ ating the organic t he

wat ARterpgpmpletionsofothe reaqtion.  thet MIXWIE Y as %ﬂﬁiég @ rfe vigpyously sstirred

solutieR By aﬂﬁﬁ’oxﬁ)&rﬂ Mlofidé VR Tl R & w@ﬁa&dsdmdoh),%&i colih&sodium
over anhydrous sodiumsulfate, filtered

pyrosyifife (4 Bad-bpmoth dilpied Mathdichiaromethane<1 80 mil)z étGqurf’é‘ﬁwsetﬂed After
separgﬂ O grgtmglcyla?érd 7 vt é@ag ¥ zg/% tg{cte t@ﬁhtdltsﬂlgrometgar]x_e the

oun ng point:
comt%ed@hgamcdawwexs OvasheR: mmdwmmd\i@bc@/ewﬂlyda@m dfupy/m)ltateg filtered

and éfgo rdn:d 0111%&7&?%4-,% re&&st%l%é %2&% zﬁ\%l B dyl(“%;h‘*ﬁ g (3079, %) of

thet1(16bd}mpp,uncN— CH3);"'3.87-4.07 (4H, m
Melting point: 243-256 °C.

[¢]5 =-12.4 ° (c=1 %, chloroform)

NMR: 'H NMR (300 MHz, CDCl; (TMS), § (ppm)): 0.24 (9H, s, 17-0-S8i(CHa)s); 0.55 (3H, s,
18-CH;); 1.67 (1H, d, H,-4); 2.02 (1H, dd, H,~4); 2.91 (6H, s, N-CHj); 3.87-4.07 (4H, m, O-

r::
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WD 2009/ 001148 PCT/ HU2008/ 000073 17 CH2-CH2-O): 4. 29
(1H, d, H11): 4.42 (1H, d, OH): 6.64 (2H m H3 &

05 (2H m H2 & H6) 13C NVR (7
Wdh@llam%él\/& 6 (ppm): 1.1 (17- ds (CB)3). TS fv2008000073
(C-18); 38.8 (C-11): 40.7 (N-CH): 47.5 (C-4): 64.1 &
64.5 (O CH2-CHZ-O); 70.1 (C5); 78.9 (C-17); 108.8
(C-3); 5 112.6 (C3 & C 37) 121.0 (C-20): 127.6
(C2 & C6); 1339, 1340/ 1341 (C9, C10, 1),

cr 8.0,k L1 RO B R B i Sl e

H-2’ Rf4*) D net hyl am no) - phenyl)l 3,3-[1, 2- et handi yl - bi s(o

"o NS 2R S Suntmbo b0 o e momn s dcos 388 1y

40.7 NGCHY), 87. 6‘((:14));I 64.1.&{ 63§ fb@ﬁzreﬁslxd)am 1N@-sphepycrinBi03:d (c-3);

ox
1126 R ISP RGP SRy (C2 GGt L aILR. 1031 ¥ 6 €1101 C-L
148.4qC(HP 0, O 1 rml) and i mdazole (10.2 g, 0.15 nol)
e d| ssol ved with stirring in dichloromethane (225
The Sﬁiog’tm&? P9dues wes used;thenary step Withe duthenpwificstions ni |,
0.123 nol) was added dr .50 the solution over a
perlod olf 20 mn. 15 Du THe addltlon ofbthe

d| Ilqud-(Wrﬁdﬁhyldmﬁhj m@m}nwe 2(e11ﬁﬁd15}1 Bls(@ﬂlll\ﬁﬂiyﬂfongjlag

stirred for a few mnutes, settled en the

Kmmaﬁhg%ﬁ}y& XY yrap- qmg%eﬂam@emuméﬁ% & Qilt molicend imidazele (10.2 g,
0.15 A¥H W *aié%l%aswﬁtg‘itﬂﬂﬂ §H'Jlaﬂ§mm%ﬂlkﬁee{2% Zezréf 2025 °C. Trimethyl

concentr at ed TESI ue was crysta
chlorgpilanes(h 875 il k133 held wasiadsied dunpwiseete thgrsoltion nver:_aq)enad:qmﬁ min.

Durm%g?é’ ?dﬁkgtg)gg)?rt]lé rgﬁ%? glga@ ?}thrI)Jl]x?o 2%1?5 f %EE%Q(%%‘ ga‘te indicating the

progress| off dfeoreaptiodVRAfter Hthiifi (fBOQ kHhe BAGOndmiAMEE, wis diluted with

s ORI By O3 5 g s e, s
organtd, layet)was 2efvatéd] Masltkd, wiklc Whter, Ari8d oG HnhyRousssodidmCidBfhte, filtered

3. 65- 4H
s Rl o i R L+ b, 8 e i
vacuuhBc yNURs$.3 5 (89429 V@h‘gﬂrggihg}egﬂ!?)cu;lg) (3 |)opm) )16 g ?c 18)

| . - ;

Melnvg&pcgnt(%ﬁgls%o 1 (N-CH3); 48.6 (C-4); 62.7 & 64.0

5 C5); 78.5 (C17); 107.6 (C3);
[a]?"i:‘t%.pgz %%}%&é"@ (120?7 (C 20)( 127)4 (G2 f& :

E SRty DDAt 0 O o
(9H, s, 148 o-sl(&&)g),)o 45 (38, s, 18-CHy); 1.63 (1H, d, H,-4); 2.07 (1H, dd, H,-4); 2.84 (6H,

s, N-CHa); 3.65-3.90 (4H, m, O-CH,-CH,-O); 4.21 (1H, d, H-11); 6.64 (2H, m, H-3’ & H-5);
7.03 (2H, m, H-2’ & H-6")

'*C NMR (75 MHz, DMSO-d¢ (TMS), 5 (ppm)): 0.9 (17-0-Si(CH3)s); 2.5 (5-O-Si(CHa)s);
16.7 (C-18); 37.8 (C-11); 40.1 (N-CH;); 48.6 (C-4); 62.7 & 64.0 (O-CHy-CH;3-0); 73.0 (C-5);
78.5 (C-17); 107.6 (C-3); 1123 (C-3’ & C-5°); 120.7 (C-20); 127.4 (C-2’ & C-6°); 132.3,
133.2, 134.9 (C-9, C-10, C-1°); 148.1 (C-4)
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Exanple 6 11 [i-[4-(D nethylam no)-phenyl)1-3, 3- f
1, 2-ethandi yl -bi s(oxv)1-5,17a-bis-[(trimethyl-silyl)-
0 - oestr-9-en-1713- car bal dehyde [ conpou

w @%‘ﬁgm( VI 1)1 Under nitrogen, %19&&008/000073
11( 3-[ 4- (di et hyl am no) - phenyl )] -3, 3-[ 1, 2- et handi yl - bi
s-(oxy)]- 5
5,17a-bis-[(trimethyl - S|Iyl% oxy] - 5a-oestr-9-en-17(3-c
arbonitrile (40 g, 62.4 nnﬂ ) was dissolved in a

m xture of nethyl-tert- butyl ether (220 m) and
tetrahydrofuran (17 m ) Exsmple g ution was cooled to
‘ 20 _ .

gl-ﬁu@esta&@ Z@@a@balﬂﬁlﬂd\g ONFHIo uﬁld]ﬁformlﬂa (Z\DIDD The

of Wpdebr gt )| Bova s m%e%{»ap’}regﬂnﬁ 3 elfgidtigis-onn)l-
5, 170( blmémﬁeﬂmssﬂwdﬁsi] S&Jobsn\twa@fl QBL%ax’ébm&Hb ngo,ourgllesz 4 mmol) was

ni trogen over obt ai ne

dissolein B om0 Emebisrds et 412000 sy ragutsy (A7 ). The
soluubﬂ %stct;@le@ kg Msf— I %H’c Wasy 1SQPOEKReH (dnesbistlaiidifum hydride)

sodlun1hydro encarbonate

solutm qucy e(:azrﬁz(@@ nﬂ))wasaaddeda\meérd Refiod ofiBQ mirfiae (-3p)yai?® °C. The

reaclyf o Ras SHREERE 1 860 RO ot MALe Ui D REUAIR B 50 b of

(-5) n¢-10) 46 tvas edrded withatigatoustisringoind ennitwdge8 O vera geriod 6f 15-20 min. The

o oA B TR RR R S 4 2 DI BT e v

separgted,echshel with GAteCS(A00 ﬂsﬂ@,(ﬂJiﬂM $a@livyth h&dio@éﬂmﬁb@ua(%hﬁm%(ZxﬁOO ml)

and %&gééygmﬁofl}ﬁrg%o 7 n a)_[eggvaé coTcgptraIleJquyltb,éuQ (igftig 15n},ev)§<t:uusﬁ} &%0-45 °C.
The ®Ed& ¥a BifdolvedlinMéthanoH (IMURN()2RQ dvhEentrsiRCis3 a(v'Ehﬁie of330 ml in

VaCIII(B'I_l. o(o@@;'i%}gs?agmg%uip%;p%vsvgslmy 5- 12) éigﬁEt pf’i a.éer 1 h standing,

~ washblt &dd3ried BeiB& 6B °C: il Faduhh to el&ﬁ?%‘(@'@ %) Q¥ the4itld totpdtnd, which

mH—11)661(2HmH- ); 7.00 (2H, m H 2’
WaSI&e¢ln6h9nexgst% (1H, s, H20) 13C NWR (125 MHz,

(3N} @ (ppm): 19(17OS|(CH3)3) 2.6
Melt&;gﬂ’mf 1chs) 3): 15.7 25 (C-18); 38.8 (C 11): 40.7
[a]fféM—70l—ﬁ):—1ﬁ£>clzﬂonﬁfcﬁ'Al)4 (O-CH2-CH2-O); 73.7 (C-5); 91.1

(C-17); 108.5 (C-3); 112.8 (CG-3' & C5'); 127.6 (G2
lmgg (S(IBMH&, Qﬁchgmgﬂg@g)gonz)@m@ 57.©-Si0CHI)); 0.19 (9H, s,
148.3 (C 203.3 (C-20) Exanpl e
5-O- %(@Ha)e)opﬁ%t( |Sah$-%l)a), ph8h{gH, 5. I’Eﬁ%&} %ﬁ Fr etk g O Ba-CH2-
9- e 9- d ~ n fe>
o), 42k, ﬂf”?’%%[?"*é‘é%{ rHED £10-5), POF QARG i), 9.5 1,
-20@ 173 nnDI) dry tetrahydrofuran (60 M) and
4 : 4 1

. 2189 g@?\%}sﬁ%f%‘% 353' loL§(@H,)s); 15.7

(C-IEBCIB sumns;/ &DU)QNIEH;IQ& 4 & 64 y (O-CH,-CH;,-0); 73.7 (C-5); 91.1 (C-17);
108.5 (C-3); 112.8 (C-3° & C-5%); 127.6 (C-2’ & C-6"); 133.6 (C-10); 134.3 (C-17); 135.9 (C-
9); 148.3 (C-4); 203.3 (C-20)

Example 7

-dihydroxy-21-methoxy-19-norpregna-4.9-dien-3-

one [compound of formula (IX)]
Under nitrogen, magnesium turnings (4.2 g, 173 mmol), dry tetrahydrofuran (60 ml)
and 1,2-dibromo-ethan (2.4 ml, 28 mmol) were added to a 500 ml, 4-necked flask equipped
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with stirrer, thernonmeter, dropping funnel, reflux
condenser, gas inlet and outlet at 20-25 C. After
woslooé/6d17% for a few mnutes the m xture r eac hesit/l62008/000073
reflux tenperature. Then the reaction mxture was
cooled to 35-40 C and nercury(11) chloride (0.23 g,
0.85 mmol ) was added, after stirring for 15 mn the
m xture was cooled to 20-25¢C and dry tol uene (20 nl)
was added. 5 Methoxynethyl chloride (12.8 m, 168

o L g 3Bt 8RBk Py s .

Aftett dtieride foe alfewt niihetek the Afiktare seafted thd refltve ssmptetature. Then the reaction

: t t 35.C. T

it B PR Bl R RE ST Ty 2P B 4w M, e

stirrif@ &r 18§ minh@e s&kt&é @Bs eéoléaeiofmym mm dmowehei €20 ﬁhl) was added.
t ol uene was over a per

MethoRteiBrhsBioaal 2 b 68 rtadly wes cipoived 7 fnaMpIeg St b and 6 ml of

the s@%ﬂ{aideﬁ RoRtiSP Wl h@rd @6 tkldZ k0 of the 4-necked flask. After a few minutes
di met hyl am no) - phenyl ]-3, 3-[ (1, 2- et handi yl ) - bi s(ox

the twqerzgurg'pgthg,rgacpeq mi¥agegge.te |3{5 Ve~ §3cfion mixture was cooled to 0 — (-
5) éﬁ)d%ec‘xteﬁt ot “tﬁé’koi'uﬂ@ﬁ f?ﬁ’:&@@k}qﬂéﬂﬂdﬁ %hl()ﬁ@e 2 tglueﬁ’bazvﬁrﬁ'ahéd dv‘%r a period

dry toluene (80 over period of
of 2- M il keeepiog phertgmpmemtrﬂ er(# d€eAger ﬁ)nlshn(g thy additioxfa @ﬂutlon of 11B-

iRt LT bbb AP R el i oo

5a- oééﬁ thlm%%amﬁyde 320.6 ¥$ B2 mah&)) P dkeeRch B0t Iﬁnpmaddué@ over a

bel ow 30 C he m xture was stirred at 20-25. C for

period of {ch Whl@rhen@g Sredamperatien At 0 vad) “Sepdicneamplein (MW@%FUOH the
react‘mnt RixturdROL AR itd! N Y AGRDA0 sl kidnd fofaksturh deﬁé"hén sulfa@ (200 ml)

nbi ned ag@eous phases were added to a sti

at sugh seteiockeap the tRpEGEHIS R 930 SeelhedrisBravas %tBTthaF &0r2¢ 36dor 2 b,
then %e) r%ﬂgc P&y&hhle Qﬁ%ﬁ (vashed With £\ gSta%tdéﬂ ﬁ#_(ﬁggefn%lfatc (1x10

of gani c ayer was separat e
ml). afheeoombmhrhgqums Idmsqsawbmd addet htod ia cétired omisttirgnel (1536 Godium

h
evehor i BB RO BRI i A8 sy 1015 min
the ofbdnkt 1diéWa8 rs.é}iﬁad;télﬁ Mae ﬁc%))éaﬁb pﬂa);e ame;m’faaed with dchbrovasthane (5x50

stirred wth charcoal for

i n. h
ml), the; PRmaRiped,greanic |1 wrsewe@f f%ne V§hé’8i“ ‘t“ﬁ Ta&emTﬂﬁ%me?h@n diltered,
wasl:(ea &%@1 diémora&@maﬁbe(zm tniy3he tﬂ@ﬁitrat@ S %é@md cHafoodd @!5g) for 10

of the title conmpound. Melting point:
IIDJE c@:(:csabfvvtaeﬁ)tere@ aff, washabFithy dlcbbmln%and |(2}ﬂ00nld) the filtyate was

conce%“ﬁogw?%%é P pHPSHESERR) *%) 01" (61 s,
MelfheGromit: 103.°87(s¢B). S, O CH3); 3.49 (1H, in, HX-21);

3.57 (1H, in, Hy-21); 3.81 (1H in, H20); 4.30 (1H,
[a]?mﬂiwl‘)(,c— %791 meéhanFM) 6. 67 (2H in H3 &

CH31 C}QLISQsH%QN%Hj? 137 3H3EQO1-QHZ) GNQQH'H) m,5ﬂ22) (st}m) 'm, Hy-21),

9 ( G2 17) 8 (
o1y 4B a0 Lol an, iy 7Y il T ) M 9 & sy 700
(ZH(Iﬁ:H_Q)&ﬁJé'L’)O (CG1); 147.2 (C9); 148.5 (C4'); 157.1
1 (C- 52 199.”7 (C-3) WD 2009/001148 PCT/ HU2008/.000073

C NMR ((major diastereomer). 125 MHz, CDCl; (TMS). 3 (ppm)); 16.5 (C-18); 39.5 (C-11);
40.7 (N-CHjz); 59.2 (O-CHj); 71.9 (C-20); 74.9 (C-21); 84.4 (C-17); 112.8 (C-3’ & C-57);
122.5 (C-4); 127.6 (C-2’ & C-6%); 128.6 (C-10); 132.0 (C-1°); 147.2 (C-9); 148.5 (C-4’); 157.1

(C-5); 199.7 (C-3)
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Exanpl e 8
110- 14- ( Di net hvl am no) - phenyl | 1- 17, 20~- di hydr oxv- 2l - ne
noraresna 4 9 Bien 3 one (conpound
W(%%?%W%OI-I%& 1 Under nitrogen, magnesium turni ngsp%{TzflmézO&smoon
173 mmol ), dry tetrahydrofuran (60 M) 5 and
1, 2-di bronp-ethan (2.4 m, 28 mmol) were added to a
500 m, 4-necked flask equipped wth stirrer,
- thernmoneter, dropping funnel”, reflux condenser, gas
inlet and outlet at 20- 25 C.  After stirring for a few
mnutes the mxture reac reflux tenperature.

11p- meth§1anSa
mercury(l]l) c
one und.of; 15 nin the m xture was cool ed to

ﬁ/gt %gg(ef/:rret ;19 rrﬁkl)a;%xrenéugﬁ '?‘l?-n%;ég({? b %@Smﬁ]m‘rgi ?ry tgtrahydrofuran (60 mi)

-and |2-dibsorjeethpm (¢ ynlt 28 geed) (E6 adtl9d tonal 560 dl, @heckbdtl dlasloequipped

vt S0 A0 P A i 5o 8, 2025 .

Aftergtirririgefor e few mumutes the migtureasschtd tHéGeﬂch @mpa'ﬂaﬁmf ahei tHeeaction

I Q. 10 a est of th
i Hal 15 3506 20kt Bt BRoGu b O d5aaf ok i ot
stirrimgy for 14 mlpethd: mixtofe ®as2cdoled th @episna medxty&meﬁ@mr:ﬁl) 3¥as added.

r.fij hing the addition a solution 15
Methé;};ynilethyﬁ brorru El% 7 mi %g mmol) was dissolved in dry toluene (50 ml) and 6 mi of

the sd oBainéd! salitioet wayd alded fb) the ﬁﬁﬁﬁf& ofethé” 4&1@:31@3 R0 2Rk Y o Bhinutes

the ‘Tﬁ? 3@‘; %gfh%’gegﬁé)"lﬂgm[é é#n?%ﬁoh r%ﬂ%gﬁ?ﬁéﬂm‘oﬂ@ﬁ@e wasgeooled to 10
- 15 HUQh() tl’ie&eﬁ’crdf th& k18R &iﬂrgetﬁéﬁyn‘l@ﬂg BRGG. motéﬁfen%ggglﬁé%g over a

% h whil e keeping the ternperature at
periogyp} %P ~dfspiggithmtemperpives atrl@acts €n Afive finishiog itheradditien arselution

o R L s SISO 05 PO s
(oxy)i- é«pestvaﬁ-@n-d 7hehibaldSiydE.200 @, B2 ximslE inds Bluehid €831) @al) w43 added

over EREALEE L3 WRISIkeEPEh ATERARC ) 4D 3y “CuR R Sapieton of the

reactitn) threl Jeactibhemixan®iwae ddaeieodls Mhagesus WefuBioR @8 @dtabPurR hydrogen
M sodlun1hydro encar bonat e

sula§ G000 p 5 855 ke e e BHH D (o Aoy ey sticed

20-25s%C rfor 2ih, ftlen thtCorgimid dyet fes QEghoRéL aﬂcﬁ%ﬁhewa@th 1 M potassium
separat ed. The aqueous phase was extracted wt

hydrogen-Fifated hekOah eThemoninet )ﬂquephﬂaplmm&bvqne dddsvd e sturddamstuse of 1
M sl byt gl SO D SR A L2LS ) Rt oo o

10-15¢ en £ §hp t ragnic waers wias r sspareted.h The haqueas! pna'se Sway ektractdd with

filtered, of f
iR e A0 RS o RS o s o
sulfate (hg)pfilterad, ehshe witle Hidhibfomthadie (%20 301 ndthe tigatd twhd éhned with

A smal |l sanple of the product was stirred
charoqgy (45 &) gé AP aAe, Theehercer) wes fikiered o 5w@h(e@ with sfichloromethane (2x20
‘ .
w stk Sl 1P ol e .
A smgl} gqxrpple of the product was stirred with n-pentane, melting point: 105 °C (glassy

structlrddn&Hi et hyl ani no) - phenyl) 1- 17- hydr oxy- 21- net hoxy- 19
- nor pr égna- 4. 9- di en- 3. 20-

[a]f‘f +157.7 ° (¢=1 %, dichloromethane)
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di one [conpound of fornmula (X)1 Under nitrogen,

17, 204-di hydr oxy-11( 3-[ (4- di net hyl am no) - phenyl ] - 21- ne
wo ¥difd- S norpregna- 4, 9-dien-3-one (11.94 tcTRU2008/000073

nmmol ) and dry toluene (68 m) were added to a 500 m,

4-necked fl ask equi pped with stirrer, thernoneter,

droppi ng funnel, reflux condenser, gas inlet and

outlet. Dry dinethyl sulfoxde (9.9 m, 139.5 mmol),

pyridine (2.9 m, 36.0 nmol) and trifluoroacetic acid

(0.99 m, 12.85 nnDI) metgugﬁggd to the so obtained

soI ut| on at 20- 25 C T I ut| on of d| cycl ohexyl

3 [omipaund of re—wts stirred at 40 C. The reaction
ti mnm&uﬁogm Afmeg dﬁ@ﬂ%k?—tl!l W4Qﬁm&lh?laﬁﬁﬁ>9—§:ha{yl]tilemethoxy-l9-

reacti on ni xture was to 20-25

norpffsawa@&dm&rﬂhw ddéh & @ﬁf7at1@09 &Pﬁhfi%whtcm ?éﬁ l}ﬂ)voﬁ%re atdrddo a 500

ml, ﬁécﬁéd ﬁisk reﬁiuBﬂeJ Q{th 3t ﬁ'leltnﬁkﬁnet&r &x@b%lhg RirRd], et Bhdenser, gas
e filtered and washed ot assi um

inlet agdh oS IDB AR SOTHARIRD et 26 RO gt 2 b 36.0 monol)

ot R 5L PG s SOt 02

°C. Hhen aGolngorcof dicydehexy] W’mqtigmﬁ@r(lgé ngh 4trh1901|brlretthﬂn? deml) was

addeg ft ! ﬁ% r@%c‘agfli' [ué%gesaﬁg t!hIe ?57 ggtgﬁg:/é Tm%ﬁt&:}g S a‘(\’gg ﬁ%oﬁﬂgreactmn

time m;ls 8 ihn 4 fipodontpletv0 Hf !Lh’_e(re@tmfrﬁle r@acu@temprt@rd s cogled to 20-25 °C and

Bl SRS AOTEIBRIoAE Bt i T o

precipitftpdenyitals eR(fil(eddd off andivBastibdBith 2 M8gotaGium kydrogen GhiBite solution

(4x1éerﬁ)l) e E)'Vo4édafef|_?9£€e) ﬁl}"_r'gte%%'e s]élg_lé.rgt%d LF%L?_gueéds @; 2 % aggecmo alM

oduﬁﬂ- |ﬁ:yd1%x1db‘|'sél)uho]§ (252 fndHht 1|0-2(H°(3 Aﬁerl'!;tﬁnﬂg fof. WOm{r2 He piecipitated
& H6' ) 13C NWR eé:l_25

crudrt' Brﬁﬁ%t wag §ltgre@ efflgjlsh with \Ya@r ﬂ§ dnqgoto :p'l?(l(NQé%@)WQ 8§ §0)-pf the title
coml?o'ilnﬂc} CH3) ; 75 4 (C21); 88.6 (C17); 112.5 (C 3 &
;o 122, C—4) 127.2 (CG2' & C6'); 128.1
Melt(ngppel} 10§§206 (C1'); 146.6 (C-9); 148.2 (C-4'); 156.5
(C B crh@d gt%d{ug' wak pufi8ed By 61 20ccbriRERb nclifbd described in the next

Purification of thé crude
exan]piﬂ{s [4 (d| met hyI am no) phenyl ) 1- 17- hydr oxy- 21- met hoxv

& -Pyﬂgobpgﬁgé’o‘ﬂgqﬁ% 28 65,5, N-

Cng, 512(6 (@H, SZEGQRE-PMZO(Iﬂi &HeD; 4. 3!5(13511ng -ob); 9&9K11¢,I®H -21), 5.37

13 R S EER O B BE e bt ok B30/ 0P it b 3R

WME 168 (CrYB)yESs7 EXul) #ht ¥-€2Hs); 58.3

-k i loaPoatd ATy B S (oo e s et or drr 26y & oo

128.610:20); 1326 €C-ANE 1 44.6/€0b); 1492 QC G )91 56.5 €C-6Y; ugR.9t(Ct3)£208.9 (C-20)

compound content of active ingredient: 80 % was
di ssolved in a mxture M@&e (30 m) and nethyl -

Purification of the crude 11B-[4-(di ~-17-hvdroxy-21-methoxy-19-
norpregna-4,.9-dien-3.20-dione [compound of formula by HPLC (laboratory scale
Silicagel (510 g, ZEOPREP C-GEL C-490L, 15-35 pm of particle size; bed length

about 60 cm) was filled to an axial bed compression HPLC column of 5 cm of diameter with

slury packing method and the column was equilibrated with a 45:40:15 mixture of
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tert-butyl ether (80 m) and cycl ohexane (90 m) was
added to the stirred solution. The so obtained
was filtered and injected on the col
wcf‘fb'o%ﬁd@.&ms eluted with 85 5 m/mn flow rat IHEZ%UMOOOOB
detectlon was used. The first fraction was about 50
m, the main fraction containing the pure title
conmpound was about 600 m . 'Ehe solid title conpound
was obtalned by concentrat’ion of the eluted main
Iction e ( t ure tit
cyclofcl:iorrpgunléle Wg’H{ngfAh }grrﬁﬁ?tpli‘? 81§ent1 E@g ﬂgﬂ:‘%’ /!?e title compound
(contml dfiactiyveingriadient1 0B%) s @issdl@ed: m&m&&& &f acktond (3¥ml) and methyl-

tert-bi l ool gé(g%ﬂ)l(\lg'ﬁ cyg:ﬂhf)gane‘_ég mlk w45 agénd, togtﬁe (Ntlrl\r/lrS 81ut10n The so

obtmﬁecﬂﬁ)lﬁtwﬂ whs filréd2nd 1rﬂeo§é%) énlte &lurllﬁli(‘l%la)pro&ucg %/ag Jﬂﬂtedmwth 85

ml/m(ri ﬁpzvsratel_@g)tsV@e@gﬁc(nzwas HﬁedHTge ﬁ.@t 5&19:} was u( 2'11| mlmthe main

ﬁ'actlbh %ont&niﬂgethé m%(ﬁtlU 3@151 Wab@hﬁ@djﬁl _&M@soﬁd (199 @arhpound was
C 18): ?f(il ): 40.
Obtm{i@@%?}m%ﬂm %f@ yted 881116&8(09011 7) 112 5 ( C 3 &

AT OO A e il B

Meltles:pgnylt 19&11@3%@0 3) 208.9 (C-20) Exanple 11
B +§§‘g Ry )
R(1 et Ty SQFPRBPL phenyl ) 1- 21- mat hoxy- 19- nor pr egna-
HINVRIS.

{gﬂr 183)&:?[% Zool(g}(l:f s N-

§
e
S’é
%

oric acl

CHa)(Q DS OHELs, 5-Bay: 630 HTbTS B2 8. Htm M) Lt ISHELF BB 537
(1H, éféf?) B%ﬂtﬁm 108, 6.650% AL, W9 £81-9% £od @}, &, uTHeP i)

SO utlon

‘ VIS, by 153 ((178}1981r7<662y112140rte(N36H;b 58.3
9

o-crp ”P%[(%*n% hané‘ “?6185 ?Ari?%é? e 20 36 1362 & co0,

128. lﬁ(ﬂ-lé}), BaiplCel ); a6 6F(Ce Nl 48: 264 );0156:5 (Co)) mmeu(aag/) 268.9(C-20)

| ayer chromat ography - e [ tion m xture was
diluted with 25 dichl oroﬁ%ﬁi’;ﬁ@(% m), cooled to

7-Aéetdﬂ3-1Md1m01ﬂ 1a 18 ethdRy-19- ho@g@g,fedmms‘,go-
3 Irring for
io

| C anhydrlde After st

M€, 2 .'-~ iydroxide solution (77 m) was
ad d’ﬁlﬁ%fﬂer@]!tﬁ-fé abﬂt (6 1h1p whe edtict R strfiRR *bsle® ((OR)) OW-33Y °6) acetic
anh (&ﬁg: r%%] Theg E{rem pitated carbam de aa{/ roduct
y (]4§ L plgyc ]afratettﬁ e%@g dggpetgﬁa@eb%( §@p a solution of
11p- m«aﬁﬁ%ﬁ&mwﬂanﬁ?m Wdﬂﬁtﬁ%%&%ﬁ)ad%% Al yldﬂ{i -3,f)dione

nbi ned ordani c l"ayer's re conc
(15.5183 i digh{osgm@hare (60 mi)avas ndded at ¢2ODu(eRS) REI Aliemvamsmpletion of the

h d bed
s Wty B AR T SERAPE 15 i
dichlduvRethané (§HRn)5@01HE (-10DAT 3nd Tchﬂxoﬁar(gaqm m)a?er @52 enl) 3kb added to

decorﬁe é&l% q_%l T%(%r%i (igbrd%% t%%lo % Mfoxzflessglutmn

(77 nfl) WasiaddedHatldich rdte28 kebpl lthe tﬂ:mpbb&hﬁé-beloﬁ' 75 °C XpH=128). Then the

prec1;r_1|t_a6e?d ca.%ez (2H er%t Wg&ﬁlt@ggi% %q—&%egg%pl{zag%mrg seg-&lgteé extracted
with ﬂi@ﬂ%ﬁ)}neﬂfﬁﬂie B0 bdRe cotmdhed dranicllayers were concentrated to yield

16.2 g (95.8 %) of the title compound, which was purified by HPLC according to method

described in the next example.
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5 40.6 (N-CH3); 59.4 (O-CH3); 76.0 (C-21); 93.9
(C-17); 112.8 (CG-3' & CG5'); 123.0 (C-4); 127.3 (C2'

129.4 (C 10): 131.3 (G- 1'); 145.5
Wo&z(’%/&”%‘é a7y e )(c 5) S (OCOCHS)( Q‘?‘)é%‘}%?"s"’“"m

(G3); 202.7 (C20) Exanple 12 Purification of crude
CDB- 4124 by HPLC (el uent:

cycl ohexane: net hyl -tert-butpgl - 10 et her: acetone =

60: 30: 10) (Il aboratory scale) [conpound of fornmula (1)1

bRt o GROSETSE byl My, 133 716 5 0o

CH3)a?r9Q%IS H&Hﬁ&'@]{ @é%lso(ﬂ Q-IIBD:G %‘Ilhhﬂa Td:f-ZB, ¢.38 Ot1, m, H-11); 4.29
" |
(14, di @Uﬁ)eﬁ 7’7\% 1) br, $1-4); 2R glg?sggi Hoch; 1% (%x%i,%n?ﬁ .67

seqw rated wth a 6

fMS_L_ﬁe(nn_Duwﬁ (6t13%r21-1 €R-€OHES); (39.3 (C-11);

__ML@E@M
40.6 ?ED%%%Z 1%954 Yotk 186 (&r%iﬂ;%é:é’z@ 4, @;afgp”ﬁi 229 (3o (c-4);

127.3C-2 o -6 t);l 94 (lCelelB, tﬂa&w(ml% 146cfs(C-9)i; 3427 (@d’); h5ahec-5); 170.7
ed and injected on the col um.
©- C?heﬁg)Fod91 &%boz%&{:bﬁf with 8 mmn flowrate and W
detecti on was used. Theﬂmmﬂz action was about 40

(@]

Punﬁ]é ,tmnhe rral n ﬁc 2 ou. EI;E Eg t he g[JrexCDB-étﬁZIA_ftert_bu .
etherodotetuine &b ot atorty sedleDffcoinbousd ot foemaRi @M f r acti on.

" o B0 et P B, sy BBt s
about( ﬁ)zdm}%wascﬁllm tbfaﬁrdx)al bAReomnpredsdR HIH0O cditan SEBGHS of diRkter with
slunyugéggnr%) (g}qSlg S, i CH%) iﬁ%@é&eﬁsﬁit@f’ @_@03 3%0 10 guixture of
cyclohdsdne dmetﬂ&i ?eh)—bu eal%r ( Métonmeldéhtl i ﬁ_'cfjf tﬁ’@cmaécdn?ﬂun@ of formula
)] (ﬁ%ﬁ%@ lq%tallﬂedpp ELe m‘e}q_ogs 7xa¥g)ée me{xtl%nwuem than 2 %) was

dissolvéd/i) thd eﬁ&ﬂﬂ%ﬂ)o - iﬁtefe@ alaa)mj e@t@d gm iﬁg’cﬁm@was cluted
G 11): ): e (C

with %tﬂ%ﬂ}m flpyraty a@é‘é‘*’ deteeloa \yas 11_@2@ ﬂle(itsmf;acuoqms sbc(uc4Q 'ml, the
main %‘a@t.icgl aonta%&?g ﬂieg)es relGB-44 4—w§s 567& S% On%ﬁg%g&@hﬁ% gorﬂpound was

4 (G5
obtaired. 3y cor@ggxano(x of 2y c]gt}dananpﬁ'@tlg_ﬁ; Yield: 4.25 g (83.33 %), content of

gmgsof% ERAX¥ 534 3- [ 1, 2- et handi yl - bi s(oxy) 1- 5a-oestr-9(11
e e S P ommound of formula O01lbi WO 2009/ 001148

Meltlng:wmuzo&)gzoooom 24 Equi pment: acid resistant steel

s I ers equi pped with propeller stirrer \
[aFD ?%{a E&‘b‘ll °’°$115¢\%t£f’{}?) onqspggd refl ug cgndenser and

!
NMR! SR 8L Hom): 040 0 (BH. 51 8-GHp} 219, @Fh §-p-CO-
CH3),239@(€(I-2$,1S-CRI-@) 3.41a(SHgls, Q—ﬁll—lgbd(lﬂl(ﬂﬂ &lI@@ﬂl{)p«%&(lH i, IH}II) 4.29
(1H, § ji&: 210 3405 B, B2 6% i (98 e Yr-s%: 808 DIE SIS PG

C NMR (125 MHz, CDCl; (TMS). § (ppm)): 15.6 (C-18); 21.1 (O-CO-CHz); (39.3 (C-11);
40.6 (N-CH3); 59.4 (O-CHa); 76.0 (C-21); 93.9 (C-17); 112.8 (C-3’ & C-57); 123.0 (C-4);
127.3 (C-2° & C-6%); 129.4 (C-10); 131.3 (C-1°); 145.5 (C-9); 148.7 (C-4’); 156.4 (C-5); 170.7
(0-CO-CH3); 199.4 (C-3); 202.7 (C-20)

Example 13

-en-17-one [compound of formula
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5 dry dichl oronethane (105.2 1) and the solution was
cooled to (-6) - (-8) C After addition of

| or oacetone (2.455 1) 50 % hydrogen perQxi
W(gg?@%ll% (26.97 1) was added to the stirred so?ﬂgfmgé{oooon
at such a rate to keep the tenperature below 0 C. The
reaction mxture was stirred at 1 - (-1) C for 20-24
h, then diluted with dichlojpnmethane of 0-5 C (175 1),
the excess of hydrogen peroxide was deconposed by

it 58 e 350 Feast of o Bl R M P it vaiae

revolufibf) spkkd, rdihex doedetibérand Hexhometesvas stirred for 1.5 h,

oSt S f ke i SR s 0 e 1 one 210 k)
was ﬁi@m&%ﬂphgﬁﬁh§sﬂrﬁf{§fnsa %&g%ﬁ?ﬂﬁa\(lt 1|'(06W60 2 inol-dduiiedent) and
over rous 0 m su at e | ere
dry Bemomeriie032b e 1 spBLPHIES coaledkipy@ a (76 Afiebdiion of
hexa%hlgro%éf&i)ér(g 4591‘1) S DythydesRh dexide Hf0SODI @D 99t Rbs added to the

contained 0.1 % of pyridine. The sq

stirreflssofyion o é‘éthBr e&ﬂr@t kegp Shectemperatuge beley @ G Bggeachon mixture was

st1rr&i5gt L3 (&) oef fot he-2uiy 'tﬁencaméwwﬂh didAoroEthing & fo-5 t0336(175 D), the
| e conpound was 98 9% (determ ned by B PLC

exceemfchyqun aFeEide 9GS ;ele%nmosel biedsitianeol avislition @ sestivn thiosulfate
penta,ﬁ%ralé(k.&g mbBdquivaita iR ice(Olwifer G86 9 BhOFR it nEHRE R stirred

for ’_55 10 cthéip they orzaiic [phast wah septirated. BThs( egvghus- nhpge twad rexsacted with
dic or rethan gt?xv)q;%mggecil‘z @rl;ﬂfé&' Wik gﬁshe[dqpiﬁpgr%? d‘PiE:d over anhydrous

urp enanel react or
sodinih tselfate, dijieredped conqemrzpecb [Fbe bdy residue was crystallt;pd ﬁbrlnel 1:3 mixture

of eglgi/ %e%te Q—ndus%Br%S)q etfre%f a 1956 Cl?, ngﬁi@l’? %[)nt‘:i’ﬂgd toﬁe B/wgf"ﬁ&r?d’me. The so
obtafied GevdEgtoxas-dBied tf Hieldh B 509 gsrz -lbi"/é)( oy }itl6epromsmd “FHelphrity of

the %tbeegc&%oélgg \Wg%% n o{ o(?t al unefi) by ?ﬁ% rat\éﬁéd 96.2 % of a-

epo;@duas& um cyani de (5.85 kg, 0.3 nol) vvas added at
0-25 C. _After-careful addition of acetic acid (3.48
Meltf)gmré hcBfofeneous reaction mixture was warnmed to
05 v EL ri f 15 mn, then cooled to 25 C over
a]i’a 1§é€i @dlg?’%lo’ﬁo?%tﬁd stirred at this tenperature for
further 5 h. After conplEtdpledd the reaction 30 water
10(39 6 1 was added over a _per| od of 30 mg the

IBscarbonitrile

[con_*l#dguﬁﬁ‘ . ed in the next step W|thout dry| ng.
€ Nne pornt of the dried sanple: 140-143 C. WD
Equipareat: etameldl eeyriaf260 Beooaoipged wih propellqy stifrer=of vagable revolution

spee%{%_ﬁ%?%a se ﬁ (1% ﬂ;?tleﬁlégaf Epoxy- 3, 3-f

(tr iSm@ukEﬁoxy-Bl3yﬂ1)2—ﬂhqddi}$éis@asf)]r509(>$ﬂr)9(Ial)-en—l7-one (9.9 kg) obtained
in E%Ztl(lﬁé ?(}Vgg Q&sf)ernldle m[n(::tg OP&%(SO lf), t{n%r ;grc}Jvrlrdaeregl\goflassimn cyanide (5.85 kg,
0.3 mol) was added at 20-25 °C. After-careful addition of acetic acid (3.48 1) the heterogeneous

reaction mixture was warmed to 55 °C over a period of 15 min, then cooled to 25 °C over a

period of 1 h, and stirred at this temperature for further 5 h. After completion of the reaction
water (39.6 1) was added over a period of 30 min, the obtained crystalline product was filtered,
washed with water and used in the next step without drying. The melting point of the dried
sample: 140-143 °C.
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5 Equi prent: enanel ed reactor of 250 liters equi pped
wWith propeller stirrer of variable revolution speed,
ndenser and thernoneter.

w%ﬁg%gmé%gxy 3,3-[1, 2-ethandi yl - bi s(oxy)]-17a- CTéIrigg(O)(/)t_}/gOOOB
a-oestr-9(11)-en-17(3- carbonitrile obtained in
Exanpl e 14 was di ssolved with vigorous stirring in
di chl oronmet hane (90 1), thﬁs sol ution was dried over
anhydr ous sodi um sul f at e, en 60 1 of dichl oronethane
s\a 0, ed of fromthe solution. |Im dazole

“E 1333% @ f%\/ﬁg orpfrE) to the so obt ai ned sol ution, then
tr| nmet hyl chl orosilane (g, gvas added dropw se at
20-25 C over a period of . After stirring for 1

5 10dn- olve-3 1 ¢than isliokydl-@ Boitkifneeh yt-Billy-ox¥ o trl 9(91)Sen-

19 1 organi c | ayer was
28 dried over anhydr ous

gu1@érh Uéﬁaﬁﬂieﬁ&é&mr f)f tS(Fl‘it@ﬂ eq ﬁﬁﬁe I %‘a@gé 1RE ﬁﬂrer-BFe%natble r8v01ut10n
ano cool e 0]

due was treated with net
SPeefEfe wa&%é?rapggtegaorw%ryst al l'ine product was
filse08%ponRsRqY, ZV&HaBdi%ﬁBﬁ@?j] -195.- P%dngSg &Eﬂr@?l I?tenqgﬁ

Cin vacuumto ield (78.
carbenipifroehieinedris Exqmrdm Ut twmsqlseijwnh vxgmeoun efitringga dlqbtknomethane

(90 l_fittl?eosoldﬁoh%F g(g{)\'}_ep Wﬂs b(fi &gﬂ'atﬁ,l\(ﬁén édqlgofpd(f orOmethane was

| or

dlsulbdaxf;ftom the SollltlQIB Imitlagdde (ﬁai(ﬁﬁkg) iwas ajdedite thel sbbb&;r&dfsoluhon then
d f (tr
s I yﬁﬁopogg%} (gazb%gé? é%% (c’égcar%soﬁclz ‘r"nl'(rlaepT(?gl%gu ﬁlbm' After

stirring fdr drhnnhmsoQMoplﬂd&thupﬂMth diehienomietheing @a(Stlio and)ﬁvatzﬁ(w 8 1). The
orgall}iéé Il/a%e?wggg‘ép%%g \gas‘iled r1t?1 eI | ﬁr & f I rrer &EOH% F(}f%%tsg]lfate, filtered

ron" spee
and ®ﬁcdﬂhﬂ'&d Thetremymwasnngﬁeésmhrméthﬂnbl @@S), (:@313&318 k), thedbrycipitated

CrYSt 1§1€r= an dCrt g‘%ig rggn g (t%mﬁ nd L 2lé)lf 3 "eé haé{bggix?:'v%éuum to

yieldsto.1 kg (#3.4 @) ob thJ:GJtrél dompotufte TheReduat Wﬁ@u@ﬁaﬁ tiRthekPreaction step
ng the effectiveness of the activation.

i ndi
Wlth‘pﬁ?‘lffqe’él’“rfcﬁég‘?’bl | owi ng sol ution was nmade at 25 C under

MeltivstpoR@es7-1doyct et r ahydrofuran (3.5 1), dry tol uene
(19.6 1), 4-bronmo-N, N-di nmethyl -aniline (5.8 kg) and

[alnsf"ﬂ2(§|°dpﬁh%,ehlhmﬁmn)30 (34.25 m). 400 m fromthis
sol ution was added to t sol ution contai ni ng
magnesi um t ur ni ngs, andkﬁi@%&)bt ained stirred
11B- 1dfhinb pKen Festh 2fifihifoxy) 5B al4S- 178k [(imethvi-
tereaC|on mx ure Tndrcate € effectiveness

e e———

: speed;mﬂuxrcgndeanmianm&lenmrpaemture was kept at 14-16 C for
25 -

fur h with cooling. r(1).chlo

wne DR D iRt e b et 5o I 4nd 1.2

d1brdi:1hﬁd§thé‘.tf(&7 08 ad) were addeditt (e eqRipniehi 4t ReA5aC. Aflerdfirdag fof 5-30 min,
mn. After OO[I[‘}%IQ 8-13_C 5, 10a-

the temperature started to rise inidicating the effectiveness of the activation.

Parallel the following solution was made at 25 °C under nitrogen: dry tetrahydrofuran
(3.5 1), dry toluene (19.6 1), 4-bromo-N,N-dimethyl-aniline (5.8 kg) and 1,2-dibromo-ethane
(3425 ml). 400 ml from this solution was added to the solution containing magnesium
turnings, and the so obtained stirred reaction mixture was warmed to 60 °C. Intensive reflux of

the reaction mixture indicated the effectiveness of the activation, so the rest of the solution of
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5
epoxy-3,3-[1, 2-ethandi yl -bi s(oxy)]-17a-[(trinmethylsily

W‘*#“?{Mﬁ‘f 5a-oestr-9(11)-en-17[i carbonitrile ( %%93/000073

8or omet hane (42 1) was added dropwi se t0
stirred and cooled solution at such a rate to keep
the tenperature at 10-15 C. Then cool i ng was stopped
and the reaction mxture wgs stirred for further 4 h.
After conpl etion of the reaction, the m xture was

oSl S0V o e 6 G 08 RO o
at 14eimtCafon dths2ih suith cpoylirgsul fite (93.1 g), diluted with

di ch] or onet 1 [ and .set t.l. After .
sep qu[r Clﬁ Cg @%érﬁ) ‘)'?S dtgF&t ﬂ’ee ?r/\i'g%uée% 'ID}H fand ree. &t sotution,

then & fea@ioﬁdni\ﬁhiré]wds @ﬁ&saram IZBIQfSa"IﬂBfor t5h@inC ofler e ling rt@ a138cC 5,100~
| a ers wer e washe wat er, dried over anh

epoxs o oGBS ool Al DL T-tras o srem 17p-
carbirﬁﬁ-f gg%pf\@@ if ehibRdehd:£ 92 gfv%p ABLS @Bk B meesluqe& BaPeooled

he t poi nt
solu@meatz@&l Oatﬁ[ @]I@sp &e-tmpatatu(e@in%S °§h1rb¢m¢q9hng Wﬂh etomd and the

reacf t‘ﬁﬁﬂﬁg‘*’% r"ﬂﬁhéﬂ% d in the next step w thout

uri i on. anple 17
11( Brﬂ[eﬂfC()@plﬁBQmwf dmd peaptiqrn dhy IMittu®, $a§ addedetohanigoppushy stirred

solu%é< %[gmoesg—‘ 1303&4 g%%;%%m%ﬂeﬁ:g cflgtlon thgh cfontamed sodium

pyroﬁlﬂﬁm.(Dal @) d11)1fbd Ezdth dldﬂm)meélam‘reB &), rstized and wftled5After separating

the grgyi TPt oo R SRt i it SR pane s ipbined organic

layers wdre ﬁvﬁshéglwﬁnlﬁt\iayér,adﬁeﬁ%)veﬂmﬁydkbﬁd sodjudr §ulfate, filtered and concentrated
t handl -

The {3 ek FyPvelpet OB el el 162 BR185 AL 30 Bt sepfpound

Me1@1g(lgb@,t4ﬁ3kgb°@nd i mdazole (1.93 kg) were 25
di ssolved wth stirring in dichloromethane (42.75 1)
la bt -123-°A6=1%, Crhlpwémyl chlorosilane (3.0 1) was added

dro se.tat outlon oV ri od of M Ne ..
o ST SR PR Vot e & i e e SRl fadi ghfcation
hydrochl oride started to_m_Ltate | nd| cating the
. f

13 gr-%ﬁ-q'? -(cg: cmetnle %thfﬁﬂjd gﬁbnﬂufagg#’! tn ufj es, e
__QJMQ_ qu 8@ tatrof 860 biteesrequiphgdiwishy sropeldsir stigres af tatiable revolution
sPeed’r yslt?%?eqq‘dangr &?%e%%&?ﬁ?d The residue was

rom e anol the filtered product was
dr i adpi{4(Diamthyianiino)yitehyl)]1305-PE2-thaf@l-Ws(08y)bS-hylrexy-17a.-

[(m%@ykwﬁmﬂga-%m%éggg O@ i F’ﬁ(s;f(u%ooi/ O3 (1.63 k) were

d1ss<9%d)&rﬁlf1 Qﬁﬂfﬂ)% gi(nano ?ﬁg&%@é@ 75 l?gat 20-25 °C. Trimethyl chlorosilane (3.0 1)
was @d@delmaﬁsﬁ tp |thq;so§(b@;a>¢yqr-aaoeméoﬁzé mitf. Quring-gherpddition jof the reactant

imidazole hydrochloride started to precipitate indicating the progress of the reaction. After

stirring for 2 h the reaction mixture was diluted with dichloromethane (19 1) and water (19 D),
stirred for a few minutes, settled, then the organic layer was separated, washed with water,
dried over anhydrous sodium sulfate, filtered and concentrated. The residue was crystallized
from methanol, the filtered product was dried in vacuum to yield 10.25 kg (87.0 %) of the title

compound.
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5 oxyl - 5a-oestr-9-en-1713-car bal dehyde [ conpound of

formula ("M Equi pnent: enanel ed reactor of 250 liters
wohhd/HEd Wi th propeller stirrer of variable rﬁ?’l%ﬁ'{o'o?/ﬁboms

speed, reflux condenser and thernoneter. Under

ni trogen, 11(3-[4-(di nethyl am no)-phenyl)]-3, 3-[

1, 2- et handi yl - bi s- (oxy)] -

5,17a-bis-[(trimethyl-silyldzoxy]-5a-oestr-9-en-17(3-c

arbonitrile (8 kg) was dissolved in a 10 m xture of
Meltﬁ@tpbmtqtsarﬂégbgtyl ether (441) and tetrahydrofuran (3.4

The solution was cooled to (-15) - (-20) C, then 1

[a]ifM-IDMBAﬂ_(cHl $9khibtodsrm)n cycl ohexane (32 1) was added

over a period of 30 mn. at (-15) - (-20) C The

reaction mxture was stlw 1 h, then a m'xture

Sot-0a 2 :
@Laﬁs@ %’}?8* S i‘”‘%@ I?texx&éﬁﬁ ; Og%?el%aé%ﬁ m’fﬂe revolution
speedyaém(oﬂdbnieranﬂ)ﬂfén%rﬂetdn um hydrogencar bonat e sol ution

ConBAT) afReh ¢ ALy Shehybl 30> - amei s
5 17&%’-[@%6‘&@%&91}55@] \S@Ldoésﬁ‘&t@ltfm&kbo&lﬁﬁlel@ as dissolved in a

concentrated 't vol une In vacuum

mixteygiof methyl terﬁy@{t!il eﬂleh E4dl), srpbtﬁgahmmﬁagn € Delhe solutipn pes cpoled to

151070 o O B iy oo

30 mgm ppolNd,(-20hPE T haaeactiemuhivture wae streodt fos 1 bpthen & tndxfare of water (32

D aﬁé_ g&!y@ %%1&1331}6 1%‘0&' g-ﬁ i(_)?_g P)O‘;drvr?a%(d;%n% P«gﬂh%oic%gdéﬁ%%% iderd o gen over

a perfidd df 1R Gvetith yTharsp robjainederactipd nﬁiulﬁoﬁasjimgedfaoﬂp-zz PCnfiot RO min,

e, B PG oD SR, 0B, LA 423 1 ot

hydrbgenedrBoratpusdbiea @k4d Dpaapeblee (461) The forg)fmd/ Ry eraWhe concentrated
revol uti, on speed, refl ux_ condenser and_t her nonget

QY] (Y IBR I VBGIRH ehrhl S CurFbE AP Rguey Sstsdvedg., migpol 8 ) and
concélﬁiaﬁe‘&rtﬁ ‘ir\fbitﬁﬁ@élf 4 1 vhbmaR ATkE, o%tmﬁ@dh%?ﬁﬁﬂ?ﬁ R3pen§iBR Walkdoled to

to the reactor at 20-25 ter stirrin

5- 10f°€r ﬁ!ierfﬂ%w‘t% 1k stardings washed angl drigd Belpw HOREGn VAR O set%d 6.95 kg
(86.462RPE RS il EcomPaaiY, Whch wRGkOR the ﬁ%{yitgp Whkout 99'&1% L{rﬁicatmn

35-40 C and nercury(Ill) chloride g) was ad
Meltggmemt:skStrl58RG- for 15 min the mixture was cool ed to

tol.uene (5 1) was added. Met hoxynet hyl
[a];c_hﬂzf él:??/d gf{ Whs dissolved in dry WD 2009/ 001148
PCT/ HU2008/ 000073 28 tq{;ﬁggﬂae g¢2.5 1) and 1.51 of the

SO obt a| ned sol ut| on wa =d—ro the reactl on
f : ¢ c ' : % ormeendié 9-dien-3-

%M@Miﬁse to 35 C The reactlon m xture

=—¢-5) C and the rest of the solution

Equipinertite éﬂame}eﬂeéd&;dr of R (litedquippédobiterepuiies stirdd &€ dariibiy redolution
od of 2- ﬁ h kee |ng the tenperature at 0 - (-5)

speegp e il

copdesty pipgler
Under nitrogen, magnesium turnings (1.05 kg), dry tetrahydrofuran (15 1) and 1,2-
dibromo-ethan (600 ml) were added to the reactor at 20-25 °C. After stirring for a few minutes
the mixture reached the reflux temperature. Then the reaction mixture was cooled to 35-40 °C

and mercury(II) chloride (57.5 g) was added, after stirring for 15 min the mixture was cooled to
20-25 °C and dry toluene (5 1) was added. Methoxymethyl chloride (3.2 1) was dissolved in dry
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5 addition a solution of
11[i-[ (4-di et hyl am no) - phenyl ]-3,3-[(1, 2-ethandiyl)-b

' 5, 17a-
wdbzﬁ)égﬁlysl nmet hyl -si |l yl - (oxy)]-5a-oestr-9-en- 1?&-[%%%08%?00073

dehyde (5.0 kg) in dry toluene (20 1) was added over

a period of 1 h while keeping the tenperature at 0 -

(-5) C After conpletion ofpghe reaction the reaction

m xture was added to a 1 M aqueous sol ution of

i r t . ,

ol BB U DTSR AR ho Ml Flolpo p ot B0 rlif bure, A
few gtinutesdble tempRfatdr® of eGedation Emhturet togetot 3e°@ rigeneactibmygxture was

coolé%a g?{ aé fg% ﬁe re%ﬁsth @g sV\fI of me81Ot %?&@ﬁ%ﬁ 99 %S uene was

aqueot Were
addedddz@ﬂatp@n@d of 21228 keeping tiee tbinp]:raMrG @doun( 5) °C. After finishing the

i SIFIRRT BTG Fianol UEon, (26, Al pand dh el erairstlans, < 7.
bis- [ktﬁitiﬁ{hylﬂﬁ@l %&@ﬂtﬁi@é&u—i&ﬁl‘gﬁeﬁ%&h@h’@éﬁo WBSin & k8420 1) was

di chl or 6imet hane (5x1 the conbi ned organic

added gyerraspepied ef Hhivédide lsmn&athhmme@@rg@idl 10 ¢ Adieecqumderion of the
react@()n thE rk&cﬁ&? Chixchre Was B&RWb th1 Qi ‘iﬁﬁé&'ﬁ? ?@ggﬁp ?}% éété% 1:]1% hydrogen

trate was sti rred w th cha
sulfa1®(50di . sudthrtectodieep tile tovaperdtivtetbelomd3 ®TCE. Theasintuge wag $tirred at 20-

i . .
25 “EI5L 0 SR AER Voo S UEbILARH BT ppissam hyirogen
sulfatoftp2.9 iy T_hé/bdn‘hbmgi qiqmleous phies were midéd ) stirfed inixturelddd. M sodium
hydr%ﬁ%arﬁ?zpa?e'd%ﬂ% 3?& g? cmyéq%%%”%ge Higggﬁgmg for 10-15 min the
orgadib- 1%k R YephfitiD TRE QGRS plisél vl e \ﬁiﬂpﬂhembﬁﬂl‘éﬂﬁblél @5x12.5

of formula (X)] Equi prent: enanel ed reactor of

1), thej gombined Ak YWistWPrB g oV e ankysrpys podiEn \salf%bw@ g), filtered,
wasﬂe@‘(:&lha%btﬁ&om%ﬁﬁﬁéj (ZxQQS LAHE HHEROSBE s@NQ WREEIRIRE &25 g) for 10

Under nitrog
min. Imezmamtoﬁwhscﬁdseréﬂlc(fa ~Wesheddiiitle divhloaerhetigne [{2reni)| dnd 2e fikttate was

conc i s SR e R o o © ooy

Melthigpitiyl059d (fehenyle (2.7 1), pyridine (0.78 1) and
frifluoroacetic acid (0.265 1) were added to the so
[ Bt l6RcdcsbYadichlerametiznels €.~ Then a sol ution of

di cycl ohexyl carbodii m 2.84 kg) in toluene (14.5
1) was added to the rea%"—lﬁ@ture and the so _

8 (X cooled to 20-25 Cand 1 M

Eauf) Blets &;amaémfeaw%@ §@i1{eﬁt£u§ﬁéd"\tviﬂ9ﬂmf)aﬂer MR vasethevolution
fter stirring f e precipitated crystals

SPeeMF@W‘Pqnﬂ@s%fcﬁnéﬂena%eﬂﬁhshed with 1 M potassium

hyd n g 10.

A e e T T U
norpsegpadAtdieh-3-ohe (&Qd@)umdpdrastelm (EdYeverecadded 1o Khe reactor. Dry

. i h i de

aim G s LS 28 P b mihoniers w263 Mg added to e
so ob@abed isblutseat 20-25 @HEHfBﬂda wlﬁﬁbnwﬁtcﬁdfycliihdx}d fchi®ddiimidg (284 kg) in
toluezrie%a% l()%vag gded to/éthe r]:eacttllgl? mnt(tl.lrtel a%d ct:l%% o%tamed mixture was stirred at 40
°C. The reaction time was 3 h. After completion of the reaction the reaction mixture was cooled

to 20-25 °C and 1 M potassium hydrogen sulfate solution (21 1) was added. After stirring for 30

min the precipitated crystals were filtered off and washed with 1 M potassium hydrogen sulfate
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5. The crude product was purified by HPLC according to

nmet hod described in the next exanple. Exanple 21
wobd/bd164t | on of the crude PCT/HU2008/000073

1113- f 4- (di net hyl am no) - phenyl ) 1- 17- hydr oxy- 21- met hoxy

-19- nor pregna-4, 9-di en- 3, 20-di one [ conpound of

formula (X)1 by HPLC (industrial scale) 10 Silica ge

(8 kg, ZEOPREP C- GEL C-490L2915-35 pm of particle

size; bed length about 60 cm was filled to an axi al

solutd@i(486 NPTES S¥ Ofhabl3loE tiseOfi 1518 vidfe %?m%féﬂ Ofhe dinRioRS ﬁiasé%vﬁ@added to

slurry packing nethod and the columm was equil1 brated
2 1 M sofiugn hygroguder wlyiiopt(6% B abfl0-28 Y€ Aftexstineng for 30 min the precipitated
d ;dax&-vta%rﬁuebéawéf s with @GR} 9REd g
o g?u de title conmpdund (%nontentg&f actli}téel?%g?g%ﬁ%(w ) of the
title ggnpgundas di ssol ved in a mixture of acetone (0.48 1)
and 2.8
cyc é&g&n BIJO?}E&%JS Iéﬁyltﬁﬂl bgg—gﬁ;g {c%b ¥ néglté tn?er}.ﬁlod escribed in the next
exany¢. ut| on. The so obtained solution was filtered and

i njected on the col um. #Pag |§j fluct was eluted with 80

1/h flowrate and UV d was used. The first

Purificatidn_of th_ElScrﬁhé)LlIlﬂQH—lﬂmi@]ﬁﬁhﬁ) Joha1)]-Ar7-hy@eskyad 1Rinéhoxy-19-

the D 5 co ound bou 141 Tre solid title
DI 1 A=4 ROY 3 (X) ,L(égmg_wml scale)

el USHdaFga] @ f:g,am@mp MEpr@ﬂmhlswsa,uthf particle s1ze bed length

bﬁ@g@stratﬁhg@ of t aff 2? n fracti 20 di chl or onet hane

abo @5 toggraxia] B TP SR LG RelUER O 8P sERftdigmpeter with

shurrdli ?&Qingeﬁlethﬁd QddC titheD IcORBINN H3E - e hhibsat C\J}IH‘P r:0BBBAAN e mixture of
tion was used in the next s E Yield: 120

cycl%exw 1 methylrfest-buty) ethert pqetone sigsalinkPOos of dhe ervde Géle compound
(conféﬁ@ éf\é@twenﬁéﬁgieﬁﬂ 80 9f) %QthsQl'vEcMnOJ PR %P gce?dﬂe b, |49 'f) and methyl-

npurities: less than 4 % Melting pol

tert-%ﬂ eﬂm (4:28 " apd ppdohexaneod 44 1) (vas jadgipd &ﬂ@rﬁmﬂrﬁpluhon The so

btatat@ Shifor’wasH A& and i
o AT W_ e 134n i e?rtg%l en tlaerﬁolugsl.d F;[t'%lgr}l)r?csu]c_t was elute% with 80 I/h
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dichlbidrethatie ¢elutio. ICphtefit oTampiiritize)ibsslthah% 43y dr oxy- 21- met hoxy

19- nor pregna-4, 9-di en- 3, 20-di one (4.65 kg) in
Me“&ﬂgcﬂ‘?rﬂér‘g?ére‘tq afte (18 1) vas added at (-20) - (-25) C
l@bzcoo(r@i & AR reaction - followed by thin

Ia er omat’ograp - thereactlon m xture was

di I uted with dichl oromsE eQiS 1), cooled to (-10)

C and i on exchanged wat er was added to-
Crude 17-acetoxy-11B-[4-{dimeth i a~4.9-dien-

3.20-dione [compound of formula (T)]

Equipment: enameled reactor of 250 liters equipped with propeller stirrer of variable revolution

speed, reflux condenser and thermometer.
70 % Perchloric acid (1.8 1) was added to stirred and cooled ((-20) — (-25) °C) acetic
anhydride (13.5 1) at such a rate to keep the temperature-below (-15) °C. Then a solution of
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5 deconpose the acetic anhydride. After stirring for

10 mn 25 % amoni um hydr oxi de solution (23 1) vvas
added at such rate to keep the tenperature bel ow

WOPEO0IEIE  Then the precipitated carbanide b>p_ca‘{%%g§/000073

was filtered off, the aqueous phase was separated,
extracted wth dichloronmethane (2x9 1) and the

conmbi ned organic layers werg concentrated to yield

4.73 kg (93 79 %9 of the title conpound (CDB-4124),

o e S P i o 2o
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(23 1yl whuh&ieAfat save |r'89 QX Ekra@p theTRipétandre rb%rohwtzybce(ﬂi%n s) Then the
acet one el uent. of :the crude conpound of fornula

precipjtyted egbarmfz ky—péqsipaﬁ %oﬁlterﬁdtqfé thyy 20ppQHs Phasev3s| separated, extracted
mthi(dﬁéﬁﬁe n(tw%fag& ?;‘e co%'xlb d o‘i:% gyer@ w\@@sbo Gnfs D(Lfge}qeld 4.73

ere I Nj ecte on

kg (FoTUb) -ofﬂlreeuqbe; cnmnmmdw@ame@d mthwasafmﬁhq Ply qWLiCeaording to
meth%g%e%g}{ngs&igt Iﬁ%pe)%ljsplused The first fraction was

n fraction 20 contai ning the pure
CDB- 4124 was about 10 1.E @leml d title conpound was
) | {

conSﬂmgemt(s mg, ZEOPREP rmucnzn‘ Catsmp IIIS-aﬁldmdloﬁ @axitnz]emyzet bed length
jeld: 70

aborf i 5508 G vl b sm%m?f&%@m&? 2} o ceter with

- slurrfepdvaing| nethodt i theCROkuSAt wah equﬂibkﬂtdad iviigh al 6835 umaﬂmxune of

.5 % tin int: 118 .C —+1272
cyelier e aR AP IgbBe) SR IT BB ) 6 U comfoutigyrt formula
() (8PBH4 124 bbtained in BB préladis tekhmple F{E&ﬁ@ﬁ of iftpuritles less than 4 %) was
synthesi s of 17-acetoxy-11 O- di met hyl am n

dlss%v@rw [the. ehyenh L6, Dy iiiqrest *H’ér”&ﬂF%t an cgolcthbe E’Gdk)h‘it g elyted with
80 Uh MotthR abl INVEReBotWas uddd Gl e fhctich RadheliB0.7 O thdInsin @raction

containing the pure CDB-4124 was about 10 1. The solid title compound was obtained by
concentration of the eluted main fraction or it can be obtained as methanol solution after
concentration of the main fraction and dissolving the product in methanol. Yield: 70 g of the
solid title compound or content of active ingredient of the methanol solution. Content of
impurities: less than 0.5 %. '

Melting point: 118 °C.

[2F = +127.2 ° (c=1 %, chloroform)
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3,3-[1, 2-etandi yl - bi s(oxy)]-oestr-5(10), 9(11)-dien-I7-
w@z’b@w@ﬁnisor muila (11), CH3 0 1HOH 0 10 chargsiRiwetooors

by 1) formation of an epoxi de on the double bond In _

position 5(10) of 3,3-[1, 2-ethandiyl-

bi s(oxy)]-oestr-5(10), 9(11)-di en-17-one of fornul a

(1) TH30 I HO I H O (1131 with hydrogen peroxide;

15 ii) addition of hydrogen cyanide forned in situ on
Whitoed dlaighis:l 7 of the obtained 5, 10a-

epoxy-3, 3-[ 1, 2-et handi y| - blsépxy)] 5a- oestr

1,

7- bnéngfndp: $F1i’1lu process| foy ” thg) synthosis) of 11478acctoxy-llﬁ([4 (fLmethylammo)
ooy HARAO. B0 nid oGhEh £20 bidnot il il OO ||

i) l'yl"ati on”of the hydroxyl group 1n position 17

of the fornmed 5, 10a- epoxy-3, 3-[1, 2-

et handi yl - bi s(oxy)d;.17a- hydroxycéﬂ; estr-9(11)-en-17(3

-carbonitrile of fioPmula (1V) N/ 4 SOH H:OH CO

(1V) 5 with tpjgmbay~chl or osi iv) reacting the

obt ai ned

'é?ox -17-[trinmet hyl

-silyl- oxy]-b5a- oestr 9(1 carbonitrile of

formula (V)

M

from 3,3-[1,2-etandiyl-bis(oxy)]-oestr-5(10),9(11)-dien-17-one of formula (II),

CHs ;3

Y
10  characterized by

i) formation of an epoxide on the double bond in position 5(10) of 3,3-[1,2-ethandiyl-
bis(oxy)]-oestr-5(1 O),9('1 1)-dien-17-one of formula (II)

0

0
Cd o
with hydrogen peroxide;
| 15 ii) addition of hydrogen cyanide formed in situ on position 17 of the obtained 5,10a-

epoxy-3,3-[1,2-ethandiyl-bis(oxy)]-Sa-oestr-9(11)-en-17-one of formula (III)
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10

N 4HCH3 OCH3 3CCH3 OCOwth

4- (di met hyl am no) - phenyl magnesi um brom de Gignard

r in the presence of CuCl 10 (Teutsch .
Wor’@ﬁ@'?qqi)ﬁ); v) silylation of the hydroxyl gr o&ﬁTﬂUZOOS/OOOOB

position 5 of the formed 11 [i-][4-(di nmethyl -am no) -

phenyl]-3, 3-[

1, 2- et handi yl - bi s(oxy)]-5-hggroxy-17a-[trinethylsilyl-

(oxy)]-5a-o0estr-9-en-1713- carbonitrile of fornula

(VI) WO 2009/001148 PCT/ HU2008/Q00®73 33 3 N T H3C

| 0. CH3 Si O 3C CH3 CO (H Ymi th trimethyl

chl orosil ane; vi) reacting Dbt gi ned

11(3-[ 4- (di net hyl am no)~ph : -[ 1, 2-ethandiyl -bi s
(oxy)]- | 0 G -

5, 17a- bi s-[trlmeth&- pky)] - 5a- oestr-9-en-17(3-c¢
arbonitrile of formHdm (VI1) CH3 )NCHS 0, CH3 H
Si H3C "CH3 O HCO'0O H3C | 'CH3'5°CH3 (VIl) with

di g ﬁﬁﬂ@@m ofl tbﬁhydgmsh PEhup dre pepitipual @rthaﬂmmlpd 64 0eyfepenyi-#3-[1,2-
o U Sy PR RS 0558 »
N
Il

with trimethyl chlorosilane;
iv) reacting the obtained 5,10a-epoxy-3,3-[1,2-ethandiyl-bis(oxy)]-17-[trimethyl-silyl-
oxy]-5a-oestr-9(11)-en-17p-carbonitrile of formula (V)

with 4-(dimethylamino)-phenyl magnesium bromide Grignard reagent in the presence of CuCl
(Teutsch reaction);

_ v) silylation of the hydrdxyl group in position 5 of the formed 11B-[4-(dimethyl-amino)-
phenyl]-3,3-[1,2-ethandiyl-bis(oxy)]-5-hydroxy-17a-[trimethylsilyl-(oxy)]-So-oestr-9-en-17p-
carbonitrile of formula (VI)



et handi yl - bi s(oxy)]-5,17a-bis-[trinmethyl-silyl-(oxy)]-
5a-oestr-9-en-17(3-carbal dehide of formula (VIIl1) CH3
woEd/deiedd -0 3 ..,.0. .CH3 HS H3C CH3 CQ’(ﬁ'/HUﬁOS/@OOB
H3C Ji,CH3 10 CH3 (M I1) wth methoxy-nethyl
Gignard reagent fornmed in situ, while hydrolyzing the
trinmethylsilyl protective groups WO 2009/ 001148
PCTI HU2008/ 000073 34 viii)3bxidation of the hydroxyl
group in position 20 of the obtained 17, 204-di hydr oxy-
11 CHs
f3-[4- (dlnethylagN o]
4, 9-di en- 3- ondl6f ¥
H H H O (IX mn 6
t he presence of dinet yI
organic acid 5 (Swe
after purificatiqo_b
of the hydroxyl Qrop &
11[ 3-[ 4- 0 OH (VD)
i met h Ian1no) phenyl ] -17- hydr oxy-21- net hoxy- 19- nor pr
“thﬂﬁ #4083 20- di one of formula (X) CH3 0- CH3

'_ng) Neagijlg gie Qotained 11 ﬁ-@d(diﬂethylamino)-phenyl]é,3-[1,2-ethandiy1-bis(oxy)]-

| met hoxy- | 9- nor pr egna-
CH3 O CH3 H3C-" N CH
expl  grbodiinmde in
ge sand a strong
Candaln gi ven case
t@graphy i X) acetylation
ition 17 of the obtalned

5,17 a-bis-[trimethyl-silyl-(oxy)]-So-oestr-9-en-17B-carbonitrile of formula (VII)
o

5 (VID
with diisobutyl aluminum hydride and after addition of acid to the reaction mixture
vii) methoxy-methylation of the obtained 11B-[4-(dimethylamino)-phenyl]-3,3-[1,2-
ethandiyl-bis(oxy)]-5,17a-bis-[trimethyl-silyl-(oxy)]-5a-oestr-9-en-17f3-carbaldehide of
formula (VIIT) |
10 (VIID)

with methoxy-methyl Grignard reagent formed in situ, while hydrolyzing the trimethylsilyl

protective groups;
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15

20

H 10 with acetic anhydride in the presence of

perchloric acid, and in given case the obtained 7-

acet oxy-11(3-[ 4- (di met hyl am no) - phenyl )] - 21- hox
WQWB?’Wiﬁna 4,9-di en-3, 20-di one of fornula (BCtT{IgU%Otg]OOOOB

purified by chronatography. 2. The process according

to claiml, characterized by using 0.25 0.025

equi val ent excess of 4-(dis#®thylam no)-phenyl

magnesi um brom de Grignard reagent in step iv) as 15

Coﬁmlbﬁi%ﬁdﬁ of the hydroxyl group in position 20 of the obtained 17 20?'; dlhydroxy-
10a- epoxy-3, 3-[1 -ethandlgj-bls oxy)]-17-[trimefhyl

118 I@—Kdlgapﬂlmwn%@h@;@/ﬂtzl -methaxyy | eporpRrigha-¢ Srdiesri-one ¢fforpfula (IX)

formula (V). 3. Th rocess accord| to claim1,
characterized by usuﬁg trlfluororcetlc acid as strong
organi ¢ acid in,step 401X f

3-[ 4- (dlnEthyIan?no)-o
1, 2- et handi yl - bi s(oxy
S|Iyl (oxy)]-5a-oestr-9- en
formula (VI1) 5. 11

[ 3-[ 4- (di net hyl ami no)
1, 2-ethandi yl -bi s( @ a- bi s- [trlﬂg hyl -

SI| (oxy)]-5a-oestr-9- en- 17f 3- car bal dehi de_of
thhfdéqyﬁllghg(yé W q>c;um1de in the presence of dimethyl sulfoxide and a strong organic acid

Wi nethyl - 20
bonitrile of

(Swern oxidation), and in given case after purification by chromatography

ix) acetylation of the hydroxyl group in position 17 of the obtained 11B-[4-
(dimethylamino)-phenyl]-17-hydroxy-21-methoxy-19-norpregna-4,9-dien-3,20-dione of
formula (X) |

CH 0—CHj
N

with acetic anhydride in the presence of perchloric acid, and in given case the obtained 7-
acetoxy-11p-[4-(dimethylamino)-phenyl)]-21-methoxy-19-norpregna-4,9-dien-3,20-dione ~ of
formula (1) is purified by chromatography.

2. The process according to claim 1, characterized by using 0.25 + 0.025 equivalent
excess of 4-(dimethylamino)-phenyl magnesium bromide Grignard reagent in step iv) as
compared to  5,10a-epoxy-3,3-[1,2-ethandiyl-bis(oxy)]-17-[trimethyl-silyl-oxy]-5a-oestr-
9(11)-en-17P-carbonitrile of formula (V).

3. The process according to claim 1, characterized by using trifluoroacetic acid as
strong organic acid in step viii).

4. 11B-[4-(dimethylamino)-phenyl]-3,3-[1,2-ethandiyl-bis(oxy)]-5,1 7a-bis-[trimethyl-
silyl-(oxy)]-5a-oestr-9-en-17p-carbonitrile of formula (VII)

5. 11B-[4-(dimethylamino)-phenyl]-3,3-[1,2-ethandiyl-bis(oxy)]-5,1 7a-bis-[trimethyl-
silyl-(oxy)]-Sa-oestr-9-en-17p-carbaldehide of formula (VIII).



