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BERAPROST AN g’?%@ﬁi@?@?%ﬁ troa%ééwﬁé prSlgsen ?%vggtglt y:ﬁlr e@é@dlgél nd 1ts
new process §abts dnderofthe pewdhiennedifites b tlappartal dhrmiélas (mﬂ)a(‘(f)L%indlﬁV’B)g— Whetein R' -
i nternmedi ates. 30 Decenber 2005 | PROCESS FOR THE PRODUCTI ON OF BERAPROST

AND | TS SALT%aleFFef%&f‘éW phwRl i FRuPS| Rt elands 207 piaight s bemghed gikyl group
b t of e | t er medi at es of
the pener al TLanL T rtcn PRe - yiich S sta Ahe el SRIRRI, 1 0T et byt of

et hyl groups, R2 stands for a straight - or branched al kyl group
cont ai ni ng 1- A ficedsben obth©MBention pbvidds are used in the new synthesis.'

a process for the preparation of the compound of formula (I) and its salts, especially its
sodium salt, characterized in that, a compound of the general formula (VII) — wherein
Rr? means a straight or branched alkyl group containing 1-4 carbon atoms = is reacted
with a compound of the general formula (VII) — wherein R! means a methyl or an
ethyl group, X stands for c(hlorine bromine or iodine atom, '
CF;;SOz-O-group, azido-, cyano-,
P __o-c—-CH-C—CH3 - group or acetamido or acetyloxu-group ora further group descnbed |
] 1l in the. followmg hterature

CHy O _
Silylating Agents, Fluka Chemie AG, Second Edition, Edited by Dr. Gert van Look

(1995) ISBN 3-905617-08-0 — the obtained coxhpound of the general formula (VI) —
wherein the meanings of R’ and R? are as defined above - is oxidized into the aldehyde

_ of the general formula (V) - wherein the meanings of R' and R? are as defined above —
" the obtained above aldehyde with or without isolation is reactéd with a phosphonate of
the general formula (IX) — wherein R? stands for straight or branched alkyl group
- containing 1-4 carbon atoms — the obtained compqund of the gpneral formula (IV) —
wherein the meanings of R' and R” are as defined above — is deprotected by the
sphttmo off the protecting group at the position 11 and the compound of the general
formula (III) — wherein the meaning of R? is as defined above — thus obtained is
reduced, the obtained compound of the general formula (II) — wherein the meaning of
R?is as dcﬁned above — is hydrolized and the acid of the formula (I) is isolated and
with reaction of a base it is transformed into its salt and the salt is isolated or the
obtained acid of the formula (I) is transformed without isolation into its salt and the salt

thus obtained is isolated.



A first aspect of the invention provides a process for the preparation of
the conpound of fornula (1) and its salts, especially its_ sodiumsalt,
characterized in that, a conpound of the general. fornmul a3?QPF?mb‘\°1Vr?@p§| n-
R2 nmeans a straight or branched al kyl group containing 1-4 carbon atons -
is reacted with a conmpound of the gemeral formula (VIIl) - wherein Rt
means a nethyl or an ethyl group, X stands for chlorine, bromne or iodine
atom CF3SQ2- O group, .azido-, cyano-, -OC=CH CCH3 - group or acetam do or
acet yl oxi -Aeaispd aspedt §flihd GInt@ SroRdeLaBe CoMRAngs of thélgéraril fdahlI®\WING wherein the

literat Ur%ea@ﬁ&@f@ah&’hﬁér&ﬂ&@%@d}ﬁ&e fitd WRChem e AG  Second Edition,
Edited by Dr rt van Look (1995) | SBN 3- 905617 08-0 -- the obtai ned

conpound of .t ene - wherein maan s of Rl R2
oy’ as et i st T bR Folides e SSPRERT gk s APnoak iU fors Mo e
formul a (\ﬂea”'"%%fr';’elaﬁd Bh%‘eﬂ’edaﬁﬁi‘?ﬁ’ggﬂlﬁfﬁ'sﬁ?as"&ﬁd R2 are as defined above ---

t he obtai ned above al dehyde- with or without isolation is reacted with a-
phosphonatefeofth ativet ofethe iretbntibo brovikdes (hieXgompounlde ottt deBerat famatsa {19y ~ siheinghé
or br anCh&ﬁb@ir‘lgwofo*QntpR&@r@mldﬁfwlﬂtﬂ'ﬂaﬁ‘rétré%ﬁgctat0m5 -1 the obtained :
corrpound of  the general fornula (1V) wherein the meani ngs of Rl and R2 are
as def i ned’hebalte of esapdegrafttes ﬁmhlﬂi}' ®h espesqallyttha: nodiofnf satherepralle applimble
group at the .11.and e ngr f.ornul 1) --
wher ei n t B ﬁ]hﬁ%%%pvg&vqs W, %d nﬁﬁg"qgﬁ v@pE ﬁ E’ gb? aﬁ‘??@ﬂeﬁséfl F]é‘)ﬂﬁ’(?ed
t he obt ai pedpkRAPQMaIRT disbRe 98REA! tHrOmBIR ahll! the- ul%‘ﬁéﬁ) i) bél%engﬁ)ﬁmm of
R2 is as deflned above - is hydrolized and the’ aCIdef thé forrrula (D

i sol at ed aﬁdve phatmacewfeqal @mgroallelat @%@‘@ formulas(l) and st alte asedhirno the sommbtclaind
t he salt

e o or Bt Bl oBlwhiRans i Msertie SGhPoSids GoRimaa e sfaoddRe ned | s
i sol at ed. T8O sheGesker ﬂ?@&ﬁnﬁo@n& @%ﬂﬂﬂaqan@latltscsfaltg eddsBYBET IOurBpOM Ida%émt he

compounds of _the general fornula ( t& wherein the neanings of' R and
are as deﬁpﬁhéatiw Prbl fiNe 3(134%%;:1!11 pblished slapanesofPaténs ApplévationiNo 59-

~provides tl%gﬁm&'ﬂgz : negp)%h _S 5?&9 28‘5%8 V)ld the sunﬁrrla?r'yr}:fttﬂe synr{ﬁesxs is

of R1 and are-as
shown by Scheme 1. The meaning of TBDMS is tert.butyl-dimethylsilyl group, Ac means

acetyl group, W-H-E reaction means Wittig-Horner-Emmon’s reaction in Scheme 1.
From the Scheme 1 and from the prior art it can be seen that the synthetic route belonging

to the state of the art is rather long and its yields are moderate.

An embodiment is to provide a shorter synthesis with higher yield.

Unexpectedly it was found that the protection of the primafy. hydroxy group by an acid
sensitive protecting group and the protection of the secondary hydroxy group by a base
sensitive protecting group and the subsequent removal of the protecting group from the
primary hydroxy group may be avoided by the use of a single specially selected protective
group, whi_gh makes possible at the same time the selective oxidation.

The removal of above protective group before the reduction of the oxo-group at the 15-
position and the careful selection of the reducing agent increase the stereoselectivity of the

reduction and the yield of the entire synthess.

A compound of the general formula (VII) — wherein R? _
means a straight or branched alkyl group containing 1-4 carbon atoms - may be reacted with a

compound of the general formula (VIII) - wherein R' means a methyl or an ethyl group, X

stands for chlorine or bromine or iodine atom,



A fourth aspect of the invention provides the conpounds of @q?nggqﬁkal -
formul a (IX% -- wherein the neanings of R and R2 are as defined in th

. first aspe 00391 d3¥31 t s of beraprost of the forrmula (1), especially the
sodiumsalt are orally applicable prostacycline derivatives, which.are
effectively applicable for the treatnment of chronic peripheral vascular,

di sease, ar%ﬁfiﬁh hr onbosi,.s And, the pul nobnary hypertension. The active
phar maceut i i3S 6&8&?@n@mﬂ?39ﬁﬁm¥ﬁ¥nula (1) and its salts used in the
conmerci al _phacmaeeuthsal g&&ﬁr&oasfu%@ﬂ%ro@paemﬁ%&im tigcsliowhsislieatai ni ng
four stereoisoners. The synthesis of the conpound of formula (1) and its
salts is described lln Eur opean Patent Application Publ. No 084856A, in the
publ i shed Japanese Patent Application No 59- 134787A and in Tetrahedron,

55, p 2449-247%H198%9) and the sunmary of the synthesis is shown by Scheme

1. The nean Lglgnéﬁntgig%%\%é iEGuitChenRd A SbdwRl Ralitsdd, Vdited by Dr. Serymearisocko@pys)

group, WH eact’ ans Wttig-Horner-Emon's reaction in Sgtheme 1
From t he ScHSB 1-986A17-D8+ +lierqacieds ther ebtpined spmpeurd ef thenaeneralclospriBH Y ¢

route belonging . to the state. of e art LS.rath I . k |

noder at e. A%W ; FEIFEUNGS O Rp%@&dgr%‘a% ecS)f € rabg{r%fg%%@ﬁgmd%ﬁ%?%%g?ﬁy&r@f

yield. Unexpgg geﬁléréa fhmWBS(V oL Rfleretpihet Earfigl &FR | and BF aidies dedinat ghove — the
y

hydr oxy group an acld sensitive protecting group and the protecti

on.. of
t he secondargbtiyett abovegaldelyydsywish loa yeithag Agglatiopeisieasted (i 2 e oh g‘e

subsequent renoval. of .t protecting gr ¢ DAL,
may be avoi o@&e@ f‘?rﬁléﬂ%gtg()o'f wi‘c"se’f[h& égdé‘ggg?%ﬁr‘ﬁ%@l{st&?é’éﬁ g%rag%%??%&lg?%g%
whi ch mekes p@Sgiineatdinst-Dehs ahRirel Bonifiend efethe i geacnak fokaila IV hewhewi die

of above protective group before the reduction of the oxo-grqup at.the -
posi ti on andmednéngsae R3 IanSleRge@!'ﬁ a% defingdh @bP g ucH rﬂf’P&‘&EﬁF&) ihg{cﬁjé’a 1ttine, i

stereoselectivjty of the_ . reduct.i. n ' ' MhtlRe3IIS —
A conpound o‘?m{eﬁ g SR At % Hﬁ%lg&?\}ﬁ %l& Qﬁe vmxgﬁgﬁ%lgﬁ?ﬁzggs%g{agt@ai ght(:ilzi Q?
branched al kyher@iOMB Haniai 6 RY id ad-defindbabaveomthus oldyingd iy exdpred e ohtadned

conpound of the general formula (VILl) - wherein R .neapsza ne I .

et hyl gr oup, coxposipd of gher gneed) If%fm%aéifﬂffh(ﬂ;ﬁ"h TPePHe ﬂgﬁallso &el.}%leegbﬁg] 18

2005 WO 03/ Oﬁ'}ﬂtg‘él?ze% HABRLZ A B WP foRAlIA ) isG¥SHted BId with reaction of a base it is
' transformed into its salt and the salt is isolated or the obtained acid of the formula (I) is

transformed without isolation into its salt and the salt thus obtained is isolated.

During the above process a compound of the general formula (Vil) may be reacted with a
compound of the general formula (VIII) suitable for the introducing of the triethylsilyl or
trimethylsilyi group — wherein R! means methyl or ethyl group, X stands for chlorine, -

bfomine, iodine atom, CF3-50,-0-, azido-, cyano- or —O-C=CH-C-CH3;

|
CH; O

group or a further group described in the following literature: Silylating Agents, Fluka

| Chemie AG, Second Edition, Edited by Dr. Gert. Van Look (1995) ISBN 3-905617-08-0 ~

| trimethylsilyl or triethylsilyl halogenides are preferred, especially the chlorides or the

specific derivatives listed above. The received disilylated diols of the general formula (VI)

may be oxidized most advantageously by a mixture of dimethyl-sulfoxide, oxalyl-chloride
and friethylamine into the aldehydes of the general formula (V).

. The aldehydes of the general formula (V) are‘reacted with phosphonates of the general

formula_ (IX) under circumstances of Wittig-Horner-Emmon’s reaction (Chem. Rev. 89 p

' 863-927 (1989) to obtain the compounds of the general formula (IV).

J— — o ———T Y
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"R and R2 aft® WOD ARG Gap he; gengra

-OCCHCCH3 - group or a further group described in the I
b ol

[iterature.: | tl CH3 O Silylating Agents, Fluka Chenmie A

Editi on, B#iot@@iByeDr. Gert van Look (1995) |SBN 3-905617-08--0 --- is
reacted, the obtai ned compound of the general fornmula (VI) - wherein the
meani ngs of R and R2 are as defined above - is oxidized into the al dehyde

of the general formula (V) - wherein the &eanings of R and R2 are as
defined abowgier d Ehﬁa foatHéeﬂleﬁﬁ%igrl%rdﬁﬁbl&ﬁyléﬂirlhpﬁftedﬂvbh,@%hpl(ﬁojrh%t s&enaéry
reacted with a phosp onate of the 'general fornu X) - wherein R3 stands
for strai ghhydnoxmmétdhalchmmgndﬂmf ibogeagral ﬁxymua d4ar boidicamedmm we atiain
obt ai ned. conpound ,of the for Lf {“@ﬁ 3. wherei n the neanings of
%G gg by the splitting off the

protecting %@Lsﬁbr@ésetebﬁv@%dddu@ﬂ dflcaingbuinis of AR GénekaD ffotnhvea QEME Esabarkied nalia
(1rr) - wherein the nmeaning of R2 is as -defined above --- thus obtained is

feduced, theradgebiyndo umgp@@ﬁ@wiaimngm@ﬁam—ﬁeﬁmlé methylphengiide e pnd t e
f R f
o 0Ly Spubiulof 4 B APR s sl M OhEREE: SRS B pRlnA et

its salt ang tlevedplost 9fitEolfai@daql). (TR SdMsadhesinpoud of thé‘léorhﬁﬂ:mﬂ)acr(ﬂ be

is transformed without isolation into its salt and the salt thus .ohtained
i s i sol at edPradyFschly treectigoievih daaess Saltdompaiinnacasr be karchetiter deplatian of

(V1) may b neral formula (VII1)
sui tabl e for%e %%{%%UCI@PW&?%P%{EQFﬁEt’%QESI or trimethylsilyl group
- wher ei n RFofp@psratiei bfbemproet fodingrsal the a@esdfandmm hydokideris the, mods posierred

i.odi ne atom CF3 S2-0, azido-, cyan- or -OCCHCCH3 | Il "CH3 0 group
or ‘a furtheps §P&ip described in the fol I owi ng literature: Silylating

Agents, Fl Uﬁ%ng)gg{g%@%gﬁo SREANEiat g‘s\aqpya@})fl&?hgﬂatg of @?er Eeneyélnfohﬁﬁfé -(IX)

(1995) | SBN - trinethyl I et hyl si| hal ogeni des” afe
preferred, asqsniemj thé pyodebeof tHeqrrestas 1mnenﬂ1¢remay®cprbpm:ed@s |d¢atr1b¢é§0ﬂ exeple in

above. The i ved si | i of.. t he er formula.(Vl be
oxi di zed no tetr aéeﬂué‘i“gég%‘g (ﬁéigt)u@na? “gﬁ?rﬁfaﬁh §ﬁ'?efr6]xif%@‘ﬁ (Vi) e
oxal yl - chl ogbﬁgmr@mg, bvdiRbYdoaporadint o the al dehydes of the general
formula (V). The al dehydes of the general formula ( are reacted w

phosphonat eFipfest hd,3gehérBf anf & shoivagenexd] fommslas €Dy ElsIBhde¥),dfV), (VI) (VH),
W ttig-Hor n?{mﬁ%n&i)_r eaction (Chem Rev. 89 p

The present invention will be described in more detail by way of the following examples

without limiting our claims thereto.

Example 1 7
5 " The compound of the general formula (VI) — wherein R' stands for ethyl group and R?

stands for methyl eroup

1.84 g (6 mmol) of diol of the general formula (VII) - wherein R? means a methyl group —
is, dissolved in 10 ml of pyridine. The solution is stirred and 2.35 ml (14 mmol) of
triethylsilyl chloride is added. Stirring is continued for 30 minutes and then the reaction
.mixture is poured into the mixture of 50 ml of water and 20 ml of hexane, The aqueous
phase is extracted with hexane (2x10 ml) and the combined hexane solution is washed with
30 ml of I M aqueous solution of NaHSQ,, 30 mi of water, 30 ml 1 M NaHCO; solution,
2x30 ml of water, then with saturated NaCl solution. The hexane solution is dried on
NSOy for one hour and then it is evaporated. The above mentioned title compound is
obtained-as colourless oil.
Yield: 3.08 g (96%).

SUBSTITUTE SHEET (RULE 26)




863-927 (1989) to obtain the conpounds of the general fornuBa]DE&OZME
SUBSTI TUTE SHEET (RULE 26) 3 0 DEC 2005 WD 03/011849 3 After splitting off
the triet hWOSE(WIS4Br trinethylsilyl protective group of the secondary -
hydr oxy-group at the conpounds of the general fornula (1V) in acidic nmedium
we obtain the enon type conpounds of the general formula (111). The

st ereosel ective reduction of -conpounds of 4he general formula (111) is
carried out Tbﬂeflﬁr(h@tapeb}}lhﬂswtege 3:1)=0.60, (TLC=Thin-layer-chromatography)

di i sobut yl al -tert.b t hyl phenoxi de and the conpounds
of the fornu?lgb ‘ﬁﬁhﬁFﬁe A éﬁ ?ﬁﬁ'ﬁ}afgly5|s of which in basic medi um

| eads to the beraprost of the fornula (1). The salts of conpound of the
fornula (1) gcan be 8roduced b reactln% it with bases. Salt-formation can

be carried OlHI\BVﬂRe{Pr ¢ 3bHat Cdle).ciH trmmal Oy, 6636 ¢y Jeﬂ(ﬂ Mz GHoC Hals I; 9t

v | ToaCRE RSt R TR SR B

formula (V1) 28pdisaposphenatigs m‘z%hg 728085aL Ao sod [3f); oRg; i3siidae [

process of the present i nventT on prepared as descrl’bed fjtcjlr exanp
in Tet rahethnS B8 Pz2349; Z@m@lﬁﬂ%ﬂ:@:ﬂrﬁbﬂnﬁﬂ ofF7tdes déndrial]:f @Bﬁddch[lH

Show Gener al PoPRarsL 1T 5ot B L e 2 ey & G 1ot 93 B2 s g
(I'X). The pl‘ﬁ$-pl]£’]l3f1—¥@rﬁ’l wi |l be described in nore det a|I by way of the
fol |l ow ng exlqrrples.vmtho |imting our clains thereto. Example | The

compound of tRaNWHEREHGH) WanGdiIés),(W)(PPm) whér 8inISHCHEGltd; 705 7t AUCTESLp];

formia cviige QR Rt R eCtatla S B POl S Rl S TIE Bhnv ¢
pyridine. Thg:-$9} wtzlsn[cnsl]sgﬁ priedong 12 f2on), 1034 mly) 1943 f{c BPtmdél[dJW’
chloride is added. Stirring is continued for 30 mnutes and the

reaction mi 20 ECH7§ lpi&ﬁbé'ﬁﬂriﬁé %Kelli xture of 50 m of water and 20 m of

hexane. The aqueous

Example 2
The compound of the general formula (V) — wherein R! stands for ethyl eroup. R? stands

for methyl-group

0.27 ml (3 mmol) of oxalyl-chloride is dissolved in 3 ml of dichloromethane and the
mixture is cooled down to —60°C. To this solution 0.44 ml (6.2 mmol) of dimethyl
sulfoxide dissolved in 3 ml diéhloromethane is added dropwise at —60°C.
After stirring for 5 nljnufes 1.07 g (2 mmol) of compound of the general formula (VI)
prepared by the Example 1 dissolved in 2 mi of dichloromethane is added to the mixture.
The mixture is let to warm up to ~35°C and it is stirred for 30 minutes at this temperature,
The reaction mixture is cooled down to —60°C and 1.42 ml (10 mmol) of triethylamine is
~added. The mixture is stirred for 15 minutes and 10 ml of water and 7 ml of 10 M aqueous
- solution of NaHSO4 are added at room femperature. The aqueous phase is extracted twice
with 5 ml of dichloromethane. The combined organic phase is washed with 10 ml of 1 M
aqueous solution of NaHCOs, with 10 ml of water and 10 m! of saturated NaCl solution.
The organic phase is dried on Na, SOy, it is evaporated in vacuum and the above mentioned
- title compound is obtained as a yellow oil which may be used in thé next reaction step with
or without purification.
Yield: 0.83 g (99%)
TLC - R¢ (hexane-diisopropylether 1:1)=0.44,

SUBSTITUTE SHEET (RULE 26)



phase Is extracted with hexane (2x10 m) and the conbi ned hexane sol utlon

i s ‘washed with 30 ml of 1 M aqueous solution of NaHSO4, 30 m of r\/ﬁ/%('_g’ser

mM 1 M NaHG8 0S@ligid on, 2x30 ml of water, then with satur%%%f%{ﬁ? iopyrs
nit

sol ution. The hexane sol-ution is dried on Na2SO4 for one h
I s evaporated. The above nentioned title conpound is obtained-as col ourl ess
oil. Yield: 3.08.g (96% . SUBSTI TUTE SHEETs (RULE 26) 3 0 DEC 2005 WD
03/011849 4 TIIE‘CR Jhe? &thy e 3:1)=0.60,

Eodbans el

(TLC=Thin-1la - ¢Rrormat (hexane-et hyl acetate 10: 1) =0. 32.

"H NMR (400 MR6E6Y, MHEL (qma), am(@m) 0041@135151{ T2BL0 Hz?SHC_[ﬁCH&)sI @R4t [9H;
CH3)3]; -0.95t, 1.02t 5 |_F]! 05m 2.06m [ 3H, 10- H,
3-H2] ;2. 1680 Hznpi(C z@lsl’naal 4#4111,22@%1 H|210 -H0 3+l]; %lmni QI-BHIJF@F HZ. s

b2 40e s et T by RS G ot el i PO $55s (ol Blpel A it
J=7.3 Hz; 2'FH87,68. IaaoB . o&;m& lﬂzsonzﬂlll YHI 41680 [{HHD- HJ]*-E’/St[‘lZ!-JI B4,

LoC R (100 s Q00 001 10 o8 B LSTRRE il % (oo

(6.2 ] 105 S pLS {100 ioCllo o ol S i Chucriyyg, Ty ?@%&sﬂ%ﬁé oie-3

173-9 [C1]. 3tfxqcmje322T 2}30413131);@40?1‘45%1?0%“?{ 8 (gofcqmmdss&s 4(2‘12]‘”'% oire-Riy;
stands for et h)él[crou st ands or fou

oxal yl - chl or§dé [£P]dik61[Ced]i 232 f-30k Iai’réf{ICeﬂOriﬂ? Rdfel &;nl:BQ’héC 7r_’ﬂ kiﬂj?écrs
cool ed down ution 0.44 .mM (6.2 mml) of dinethyl

sul f oxi de dléJSOYB\?gﬁ: ]11 %6%&&% hﬂ oronet hane i s added dropw se at -60C.
After stirring for 5 mnutes 1.07 g (2 nmol) of compound of the general
formula (VI) prepared by the Exanple 1 dissolved in 2 m of

di chl oronethane is added to the m xture. The mxture is let to warmup to

-35C and it éﬁﬁﬁlégred for 30 mnutes at this tenperature.

The cdmpound of the general formula (IV) — wherein R! stands for ethvl group, R? stands

for methy! sroup

Oily dispersion of 92 mg of sodium hydride (60%) (2.3 mmol) is suspended in 2 ml of
toluene and 0.51 ml (2.2 mmol) of phosphonate of the general formula (IX) — wherein R’
stands for methyl group — is dissolved in 1 m! of toluene and added to the mixture at 15°C
under nitrogen atmosphere. The mixture is stirred for 20 minutes at 15°C and then the
- solution containing phosphonate sodium salt is added dropwise to 0.83 g (2 mmol) of
‘ crude aldehyde of the general formula (V) — obtained according to the Example 2 —
( ! dissolved in 2 ml of toluene at —10°C. After stirring for two hours 10 mi of water and 2 ml
of 1 M aqueous solution of NaHS.O4 are added to the reaction mixture and it is stirred for
two minutes. Thé aqueous phase is extracted twice with 5 mi of toluene and the combined
toluene solution is extracted with 10 ml of water, 10 ml of 1 M aqueous sojution of
 NaHCOs, 10 m! of water and 10 ml of saturated NaCl solution.
~ The solution is dried on Na;SQy, it is evaporated in vacuum and the above mentioned title
compound is obtained as a yellow oil, which may be used in the next reaction step without
purification. '
Yield: 1.2 g (>9%%)
TLC - R¢ (hexane-diisopropyl-ether 1:1)=0.49
TLC - K; (hexane-cthylacetate 3:1)=0.54
H NMR (400 MHz, CeDg), SH (ppm): 0.47q, 0.48q [6H; J=7.8 Hz; Si(CH,CH,);]; 0.90t,
0.91t [9H; J=7.8 Hz; Si(CH,CHs):]; 1.16d [3H; J=6.9 Hz; 21-H,]; 1.54m [3H; 20-Hs];
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The reaction mxture is cooled down to -60C and 1.42 m (10 mmaol ) of
trlethylamnels added. The mixture is stirred for 15 m es and om of
wat er and gdsissd0 M aqueous solution of NaHSO4 are a gé% %ﬁ

t enper at ur e. (1e aqueous phase is extracted twice wth 5 ,

di chl oronet hane. The conbi ned organi c phase is washed with 10 m of 1 M
aqueous sol ution of NaHCG3, with 10 n of @vater and 10 m of saturated Nad
sol uti on. Wﬁn?[]ﬂ?@- a]?;haﬁ@ = SdeeEl Pﬁﬁ 4%1 S.GMAPOFAL; meum

ti'one |s ob

and t he abov t|t e conp oun as ab;%/ell ow oi |l _which

" may be used GCHi]ha. Sﬁﬁxtlﬂ,ehhﬁ]pﬁﬁgmﬁiﬂmﬁlﬂ ©P3dd [}M=1é ?8i Hat 15HL &78my;

0.83 g (99% h | ether 1:1)-0.44, SUBSTI TUTE SHEET
EEULE 26) x@ésm&li?aéﬁsgégm&ﬁe%@f% 5 PCT/ HUO)2/ 00074 TLC - Rr

exane- et I ; GHI S
(13 N 5 1 B A, SR Sty A0

[3H 10-H, 37H2[C-2D); 3@, 23.32@ 1TISEE.0XER 14 361 [Crdh 32 [21-1)2-1‘2]43 72[%451 [42'@ B

4-H2]; 2.73t | $clrfy- 4
ot B H L a6k 108 162 61 ORI L6 g TibiCe Ty 776 0 C B e
1:2),c KIHI\/R 108‘3@,& 9%312[1?64[(:&1]7 142, 's'Z[c i% Ha. 5&% ﬂ§©71[ 5H§|QJ4VEC( 042?%3 1)3?1,353? 1
26.0 [C 3] 12q.. 1416[&:141’:9[8‘412 !@@1664]31 @11)]200455\]%1%]0 8]: 51.6 [OCH3];
68. 8 [C—12] 73.9 [C-11]; 85.7 [C9]; 121 6 [C2']; 123.2 [C—3']; 124. 3
[C5]; 129. 9 [CI']; 130.4[C—7]-;-158.7 [C 6]; 173.9 [C1]; 200.6 [C13].
Exanmpl e 3 Thsgy pund of the general formula (1V) - wherein R stands for
_ ﬁtg _18uR(268t ahn% #or met 1g_yl group O I y d| spereﬁl onRZ(gf odi um

yari de JAne(cRnPonna CZCREANMHEHLR || FACIGH o B M (2.2
rot hyl gr bup -2 28 A @%ﬁ%ﬂhﬁd@gﬁﬁ&%ﬂefﬁ *E%%g%%)%%ul% a r@fﬁng?;len e
15C is dissolved in 20 ml of methanol and 0.15 ml (1.8 mmol) of concentrated hydrochloric

acid is added thereto. The mixture is stirred for 5 minutes at 25°C and 0.16 g (1.9 mmol) of

solid NaHCOQs5 is added thereto. This mixture is stirred for 10 minutes at 25°C and then it is

evaporated in vacuum. The residue is dissolved in foluene, the inorganic salts are filtered
off and the filtrate is evaporated. The crude product obtained is purified by column
chromatography, and thus the above title compound is obtained as a pate yellow oil.
Yield: 0.46 g (56%) |
TLC - R¢ (diisopropylether-ethylacetate-acetic acid 50:50:1. 5)“0 50.
'H NMR (400 MHz, CDCls), §H (ppm): 1.21d [1H, J=7.0 Hz; 21-Hs]; 1.77t [3H; =20 -
Hz; 20-Hs]; 1.94m [2H; 3-H,]; 2.08ddd [1H, J=13.6,8.4,5.0 Hz; 10-Hy]; 2.27m {1H, 17-
,]; 2.33t [2H, J=7.5, Hz; 2-H,}; 2.46m [1H, 17-H]; 2.62m [2H, 4-H]; 2.68m [2H, 10-H,,
12-H]; 2.90sx [1H, J=7.0 Hz; 16-H]; 3. 58t [1H, J=8.5; 8-H]; 3.65s [3H; OCHs}; 4.11m
[1H; 11-H]; 5.16ddd [1H; J=8.5, 7 2,5.0 Hz 9-HJ; 6.34d [1H, J=15.6; 14-H] 6.78m [1H;

- 2°-H]; 6.894d [1H; J=15.6,8.8 Hz; 13- -H]; 6.94m, [2H; 1°-H, 3*-H]

© BCNMR (100 MHz, CDCls), 6C (ppm): 3.5 [C-20]; 16.4 [C-21]; 22.3 [C-17]; 24.7 [C-2];
29.1 [C-4]; 33.4 [C-3]; 41.8 [C-10]; 44.1 [C-16]; 50'3.[6'8]; 51.5 [OCHs); 58.6 [C-12];
76.4 [C-11]; 76.6, 77.2 [C-18, C-19]; 84.6 [C-9]; 120.7. [C-27]; 121.9 [C-37]; 123.5 [C-3];
129.1, 129.2 [C-14, C-1"]; 129.7 [C-7]; 146.0 [C-13]; 157.2 [C-6]; 174.1 [C-1]; 201.7 [C-
15].
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formula (I

under_ ni trogen at rmsphere The m xture is stirred for 20 m nutes at 15C and
then the solution containi ng phosphonate sodiumsalt is added dr opw se to
0.83 g (2 rwoblenss crude al dehyde of the general fornula Q%Cemgg;ﬁ
according to the Exanple 2 - dissolved in 2 m of toluene at -10C. After
stirring for two hours 10 ml of water and 2 ml of 1 M aqueous sol ution of
NaHSO4 are added to the reaction m xture7and it is stirred for two m nutes.
The aqueoqga(aﬁ_{jb@_gs_fe is extracted twice with 5 mM of toluene and the conbi ned

~toluene so utlon |s extracted {\__Nlth 10 rrt of water 10 rrt of | M aqueous

sol uti on dfh BCl sol ution.

The' S0l Ut oy 5 A8 013%5“9%%%1@1 : &r a&%ﬁ]{ o drs@?lremoarrﬂ e,

ment i oned it Fe conpo obtal‘ne ow Ol e use

the next relaeikd andat gprogks m@nbsphmﬂ llfsazgt (1qnm1f{¢t¢Iaf diksoButg!- ataﬁﬁﬁ@miﬂyﬁndel?f
(hexane-di | so opyI ether 1: 1)=0.49 TLC - (hexane- eth acet te 3:
1) =0. 54 . 'dis elzr rrnlmﬁzilstébdé?lue%ﬂsﬂ a@g%ﬂrop@m?ﬁa the) abas onyThe geacgion

(0 00 e O gl B2 BRC B 8 383, 15

PCT/ HUQ2/ Qﬁt@aaltﬁatuauaﬁm{zaﬁhﬁbﬂtﬂc}-r&tmph@bﬁd& rédmenl -(HR ;g X167 rm{nZ;B of
4-H2]; 3.04m |

9-H : 6. oeaalpp&rq% of ﬂfsg@e;lgizrr&ulﬂ ?Hl)rrbtweeetaﬁ{ﬁi?l?m I ’1H§h ; V'égl ’iLt?' mg T@ #Frl OH:
[1 S |('| CHg Cl—tg%lg ﬁ%cts Iﬂgﬁ%cf %%_{%pvﬁ@:ﬁ)—%m% gﬂ@fgactu%wg letﬁt%egg]gtu‘r@d for a nlght at —

[C3]; 30.54°C @adl}hen&dlquL[eﬁe]ﬁd, w3 27 ohl®FIDM aqlﬁ:nﬁs hﬁ&ro@hlo{l@aﬂlﬂ]soltﬁmln:%m 8] ;
51.6 [ OCH3 C.12 77.1 GC1l1 77.9, ,78.0
84.9 t C 9]811@511?063% @ipues t e ¥ wtafif@sacpecei phagsEs aﬁhég tW1°ﬂ “ih15

[C7]; 1391‘1170{ %luérfg, thé-zl:@nﬁnne]dzl tg%.n{ccpl;lra’“f%]::1s Ip&d [ &itl120 ﬁﬁa}ste{t&aﬂe}i N&09. 5
[ G 15] Exanpl e 4 The conpound o he” general formula 111 -- wherein R2

st ands f oschagioh, 15 o of, 12Mgam1201ﬂmmh)t1@f OENEIH@CblﬂWIW@naﬁ%O o of keturpderb NalCl

S0 uttog ﬁlengl%all‘llr(]: P 1iSe 15 da' rTB on I\?aZSOAt and it is evaporated in vacuum. The above

title compound is obtained by purification using chromatography from the residue as a

colourless oil. -

Yield: 0.25 g (55%)

TLC - Ry (diisopropyl-ether: ethylacetate: acetic acid 50: 50: 1.5)=0.24 .

TLC - Rs (toluene: dioxan: acetic acid 20: 10: 1)=0.50

'H NMR (400 MHz, CDCl3), SH (ppm): 1.02t [3H; J=6.8 Hz; 21-H;3]; 1.79m [1H; 16-HJ;

1.80t, 1.81t [3H; J=2.6 Hz 20-H;]; 1.88-2.18m [6H; 3-H,, 10-H,, 17-Hy, OHJ; 2.25m {1H;

{ 17-Hal; 2.33m [1H; 2-Hp); 2.48m [1H; 12-H]; 2.61m, {2H; 4-Hy}; 2.66m [1H; 10-H,];
3.46t, 3.47t [1H; J=8.2 Hz 8-H]J; 3.66s [31—1; OCHs}; 3.95m [1H; 11-HJ; 4.07t, 4.21dd [1H;
J=7.0, 1=5.8, 4.9; 15-HI; 5.12m [1H; 9-H}; 5.63dd [1H; J=15.5, J=5.8,7.0; 14-H]; 5.70dd,
5.71dd [1H; J=15.5,8.4, }=15.5,8.0; 13-H]; 6.77m [1H; 2°-H); 6.97m [2H; 1°-H, 3°-H];

Example 6
Beraprost of the formula (I)

0.246 g (0.6 mmol) of compound of the general forrnula' (II) obtained in Example 5 is
dissolved in 1 ml of methanol and 1 ml of 1 M aqueous sodium hydroxide solution is
added dropwise slowly thereto. After stirring for an hour the methanol is distilled off from
the reaction mixture in vacuum. The aqueous residue is diluted with 10 ml of water
extracted with methyl-tert.butyl-ether and the combined -organic phase is washed with

saturated NaCl solution, dried on Na;SO4 and evaporated. The residue of evaporation is
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is dissolved in 20 M of nethanol and 0.15 m (1.8 mmol) @fp @epcAést rated.
hydrochloric acid is added thereto. The nmixture is stirred for 5 nminutes
at 25C andy8-¢3f1844 1- 9 mmol ) of solid NaHCCB is added thereto. This

m xture is stirred for -10 m nutes at 25C and then it is evaporated in

~ vacuum The residue is dissolved in toluene, the inorganic salts are
filtered off and the filtrate is evaporatged The crude product obtained is

purified by co d the ahovard i dHoge corphoned itsle
obt ai ned ascrgS g 1 ygjﬂplor%oﬁ?{e Yi e )éﬁﬁor%gﬁ% (@6% T Cr- ° .

(diisopr opyb@hb@lndatsbhia&fedtaabe}oaﬂ%swu:ysadsd 50 50: 1. 5) =0. 50 "H NMR (400
MHz, CDO 3 Zé_&) 1.21d [1H, J=7.0 Hz; 21-H3]; 1.77t [3H, J=2.0 Hz;
20-H3]; 1. 9Xm=1f1 g(BP) 2.08ddd [1H, J=13.6,8.4,5.0 Hz: 10-Hb]: 2.27m

[1H 17-° 2|_}gf(f%{1ﬂg62&0x%1 iz_ﬁeﬁca!siaz@rdﬂ:o@ 46m [1H, 17-Ha]; 2.62m [2H,

4-H2]; 2. 68m 5790sx [IH, J=7.0 Hz: 16-H: 3.58t [1H,
J=8.5; 8- H Mekifbpoip8i98-10ePB] ; 4. 11m [IH 11-H: 5. 16ddd [ 1H;

L e L e
. 4 - Al ! iF - 8]
% c 11]21 337g£1§f{%f?3®17?2mz gjm%oﬁwmzn[f%ﬁg}ﬁ& ﬁeiﬂ . é ?’]@ 91H2]’1§‘§3t‘ t gtzﬁi%

1215 (8 Voo d 0 Pl ol btk 08 A0 A (i SR ER Sl a8

WD 03/01184 § P 09oiAR Exaim| Bi-H];The7ddnp 6| 1d1;
t he general %%%l’frsu(q ?ﬁbg Hﬁggjﬁggn%&&&nggﬁs matkrl‘ly &3?0 HE]B 14 g (22 rrm)l)

of 2, 6-di -t Iot8.9/S-0Hmpt K] pheho [ 1 Hs2'diE o e RN 98 nilll of distilled

t ol uene undey X -
dii gobut ;I QME%@@W@&?& é’gg'sl %Sgﬂi [@‘%d]zjllﬁl 5Ige - 71? uzezn% 2|236 [

added dr opvm%g itp?]i ]aQQ\{e[Cs gllogj_g,ﬂ‘@ 2”%@1 L@M] Mt e 055G 4 i[Cr8dd S8.8r
one hour at 'S ‘coof ed t

- di i sobutyl al[mm]mmm"as B- 1.4 fCH s G153 FbHR ﬁ’pKéﬁMdQLr?é!aiyeﬁf’tﬁ 4% Foale
mol) o, ; 121.9 [C-3]; 123.2 [C-5; 129.0 [C-1°]; 129.7 [C-7]; 132.3, 133.0, 133.8, 134.0 [C-13,

C-14]; 157.2 [C-6]; 178.3 [C-1].

Example 7
Beraprost sodium salt (The sodium salt of the compound of formula (D

0.199 g of beraprost is dissolved in 2 m! of methanol, 0.5 ml of 1 M aqueous solution of

sodium hydroxide is added thereto and after their mixing the solvent is evaporated in-
vacuum and thus the above title salt is obtained as colourless crystals.

Yield: 0.21 g (100%)

Melting point: >205°C.

- 'H NMR (;1:00 MHz, DMSO-dg), 5H @pm): 0.90d, 0.92d [3H; J=6.7 Hz; 21-Hs]; 1.75- |
1 San [7H; 10H,, 16-H, 3-1L, 20-Hs); 1.89t [2H, J=7.6 Hz; 2-H,]; 1.94m [1H; 17-Hy];
2.16q [1H, J=8.5 Hz; 12-H]; 2.25m [1H; 17-Ha}; 2.44t [21; 3=7.5 Hz; 4-Hy]; 2.500 [1H;
10-H,]; 3.3t [1H, ¥=8.5 Hz; 8-H}; 3.72td [1H; J=8.5,6.1 Hz; 11-H]; 3.84t, 3.96t {1H,
J=6.5,6.0 Hz; 15-H]; 4.85b [2H, OH] 5.01dt [1H, 7=8.5,6.6 Hz; 9-HJ; 5.46dd, 5.47dd {1H;
| J=15.4,6.5 Hz, }=15.4,6.0 Hz; 14H], 565dd 5.66dd [IH J=15.4,8.5 Hz; 13-H]; 6.71m
[1H; 2°-H]; 6.92m [2H; 1’-H, 3’-H]
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conpound of the general formula (111) obtained in Exanple 4 dissolved in 4
m distilled toluene is added slowy dropw se at -78C. reacti:

m xture i swabbzwgiof or a night at - 50C and then it is q%ﬁ%ﬁﬂ}%ﬁ%ﬁ? n
of 2 M aqueous hydrochloric acid solution. After stirring for 30 m nutes

t he phases are separated, the aqueous phase is washed twice with 15 mnl of
t ol uene, the conbi ned organic phase is wash®#d with 20 ml of saturated NadC
sol ution, 15Duringftht abbas udousys Ahudrh@og@bhNEHOCS paoetdutes ive? 424 Pllate@ IMERCK.
saturated NaCl, solution. The organic phase is dried on Na2SO4 and it is
evapor at ed i kigseéashAY Frnethigkaes oftlayer & @ dmypusasthoiplates isédmby purification
usi ng chromat ography fromthe residue as a colourless oil. Yield: 0.25 g
(55% TLC - Rf (diisopropyl-ether: ethylacetate: acetic acid 50: 50: 1.5)
=0.24 TLC - Rf (toluene: dioxan: acetic acid 20: 10: 1)=0.50 'H NWR (400
MHz, CDC13), 8H (ppm): 1.02t [3H, J=6.8 Hz; 21-H3]; 1.79m[1H 16-H;
1.80t, 1.81t [3H J=2.6 Hz 20-H3]; 1.88-2.18in [6H, 3-H2, 10-Hb, 17-Hb,
OH; 2.25m[1H 17-Ha]; 2.33m [1H, 2-H2]; 2.48m[1H, 12-H]; 2.61m [2H
4-H2]; 2.66in [1H 10-Ha]; 3.46t, 3.47t [1H, J=8.2 Hz 8-H]; 3.66s [3H
OCH3]; 395m[1H;, 11-H; 4.07t, 4.2ldd [1H J=7.0, J=5.8, 4.9; 15-H; 5.12m
[IH, 9-H; 5.63dd [IH J=15.5, J=5.8,7.0; 14-H]; 5.70dd, 5.7ldd [1H;
J=15.5,8.4, 315.5,8.0; 13-H; 6.7/m[1H, 2'-H; 6.97m[211; 1'-H 3 -H;
Exanpl e 6 Beraprost of the formula (1) 0.246 g (0.6 nmmol) of conpound of
the general fornmula (11) obtained in Exanple 5 is dissolved in 1 m of

nmet hanol and | m of 1 M aqueous sodi um hydroxide solution is added

dropwi se slowy thereto. After stirring for an hour the nethanol is
distilled off from the reaction nixture in vacuum The aqueous residue is
diluted with 10 ml of water extracted with nmethyl-tert. butyl-ether and the
conbi ned -organi ¢ phase is washed with saturated NaC solution, dried, on
Na2SO4 and evaporated. The residue of evaporation is SUBSTI TUTE SHEET ( RULE
26) 3 0 DEC 2005 WD 03/011849 8 crystallized from et hyl acet at e- hexane

m xture and the pure above nentioned title
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conpound is obtained as colourless crystals. Yield: 0.21 g (85@ -Eﬁﬁc - R
(t ol uene-di oxan-acetic acid 20:10:1)=0.41 Melting point: C2 H NVR
(400 MHz, wDOBR)1848H (ppm): 1.004, 1.03d [3H, J=6.8 Hz; 21-H3]; 1.79m[IH,
16-H ; 1.80t, 1.81t [3H, J=2.5,2.4 Hz; 20-H3]; 2.3-1. 9m [5H, 3-H2, 10Hb,

17-H21; 2.34t [1H J=7.4 Hz; 2-He]; 2.43}1 [1H 12- 2.64m [ 3H, 10- Ha,
4-H2]; 3.43t, 3.44t [1H, J=8.7,8.5 Hz; 8&!] 3. 92m[1H 11-H ; 4.07t,
4.17t [1H, J=7.3,5.6 Hz: 15-H; 4.3b [2H OH: 5.09m[1H 9-H: 5.58dd,

5.6ldd [1H, J=15.3,6,5 Hz; 14-H; 5.67dd, 5.68dd [1H, J=15.3,8.0 Hz;

13-H; 6.77Tm[IH 2 -H: 6.95m[2H 1'-H 3'-H 13C NWR (100 MHz, CDC13),

6C (ppm: 3.5, 3, Geofee-20]; 14. d15. 8 [ C 211,
[CG2]; 29.1 [CG4])MN33.1'[C3]; 16]; 412 [CG-10]; 50.4 [C 8];
58.8 [C12]; 75. 76.3, 76. 77.2, 77.4 [G 18, C19]; 84.5,
84.6 [C9]; 12Q 20 Cl'1, 129. 7
[CT7]; 132.3, 30, 133. - G4 157. 2 RCMSY; 178.3 [C1].
Exanpl e 7 Ber@;ost sodi u alt (The sod% salt of the—Conmpound of fornmula
-(D 0.199 g '6f Befaprostro s & ved rA 2 7*8F net W&nol"%.5 M of | M
aqueous solution of sodium hydroxide is added thereto and after their

m xi ng the solvent is evaporated in vacuum and thus the above title salt
is obtained as colourless crystals. Yield: 0.21 g (10099 Melting point:
>205C. 'H NVR (408°Fkz, DMVBO- d6) sl (ppm): 0. 9@ 0. 92d [ 3H, J=6w7 Hz;
21-H31; 1.75- 1.55m [7H | OHb, 16-H, 3-H2, 20 1; 1.89t [2H, ;
2-H2]; 1.94m [ 1H, 2. ,s [1H,red15ﬁ§75 Jaamqumepram%m
2. 44t [2H J=775 E’E—%—]H*#ir‘» [ R b \
3.72td [1H J€8)5,6.1 Hz; ,
4.85b [2H, QH\500 dt [1|;1,¢= OV g : g
J=15.4,6.5 Hz, "J=15.4,6.0 Hz; ;5. 65dd 5. 566dd [1H J 15 4.,8 5 Hz;
13-H; 6.71m [1H, 2'-H; 6.92in [2H, 1'-H 3" -1-1] SUBSTI TUTE SHEET (RULE

cacd?. 3, 22.6 [CGanl7]; 24.6

26) WO 03/011849 30 Decenber 2005
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Scheme 1
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_PCTI/ HUOZ/ 00074 9 During the above thin Iayer chr omat ogr aphy 3({l'pEL 2005

procedures we used plates MERCK Kiesel gel 60 F254, thickness of |ayer is”
0.2 nun, | eWEQUH0H84B] ates is 5 cm SUBSTI TUTE SHEET (RULE 26) WO 03/ 011849
10 10 coacH, COONa ON Schene 1 3 0 DEC 2005 SUBSTI TUTE SHEET (RULE 26) 3 0

DEC 2005 WO 031011849 11 dains .y 1. A pigcess for the preparation of,
t he conmpound of formula (1) and its salts, especially its sodiumsalt,
characterized in that, a conpound of- the §ABR®I formula (VIZ) - wherein

R2 nmeans a straight or branched al kyl group containing 1-4 carbon atons -

520t OB ool R 0L bR S o o UGS B s

nmeans a mnet hyl
atom CF3SQ2- O gydiwi, sa&,zclﬁb@actez@zeariﬁthat, ac&:@eﬁhﬂo nera) U1 (VEDe! dikeftdn -
or acetyl oxi-gr ogp or a further gr oup describe& in e follow ng

literature: CH3ROISGApS P strpigh Agbﬂpeh lagleﬁe&petan@a Set satborgAtems y; is reacted
Edited by Dr %% ﬁ 0 )
conmpound of thg&{geneg&ﬁ’ orrru‘]é e{a§ rmﬁﬁﬁe §rr'{lalgrrlelmrllgis]e%?? a"!lan‘a’gl.‘ of an
are as defined abjalvgonp,IXsszﬁlddfctafﬂrtdnﬁé Qrbmedr timedtom,

CF;;SO;—O-group, azido-, cyano-, '

B —0-C=CH-C- CH3-— group or acetamido or acety!oxr-group or a further group descrzbed'
| ” in the following hterature ' .

CH; O :
Siiylating Agents, Fluka Chemie AG, Second Edition, Edited by Dr. Gert van Look
(1995) ISBN 3-905617-08-0 — the obtained compound of the general formula (VI) —
wherein the meanings of R' and R* are as defined above - is oxidized into the aldehyde
of the general formula (V) - wherein the meanings of R! and R? are as defined above —
" the obtained above aldehyde with or without isolation is reacted with a phosphonate of
the general formula (IX) ~ wherein R® stands for straight or branched alkyl group
. containing 1-4 carbon atoms — the obtained compound of the general formula (IV) —
wherein the meanings of ‘R' and R? are as defined above — is deprotected by the
splitting -off the protecting group at the position 11 and the compound of the general
_ formula (JI[) — wherein the meaning of R? is as defined above — thus obtained is
{ reduecd, the obtained compound of the general formula (II) — wherein the meaning of
R? is as defined above — is hydrolized and the acid of the formula (I) is isolated and
with reaction of a base it is transformed into its salt and the salt is isolated or. the

obtained acid of the formula (1) is transformed without isolation into its salt and the salt
thus obtained is isolated.

-

2. The process according to claim 1, characterized in that, a compound of the general
formula (VIII) — wherein R! stands for ethyl and X is chlorine, bromine or iodine atom,
cyano-, azido-, CF3-S0,-O- or |
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of .the general formula (V) - wherein the neani ngs of R andganegcegms _
‘defined above --- the obtained above al dehyde with or w thout.isolationis
react ed W #ip @opfmasphonate of the general fornmula (1 X) -- wherein R3
Stands for straight or branched al kyl group containing 1-4 carbon atons --
the obtained conmpound of the general fornmula (IV) wherein the nmeanings of
R and R2 are as defined above - is deproté@ed by the splitting off the
protecting grou;[).a}-ctfbél gesition 11 and the conpound of the general

formula (111) mgereln the meaning of R2 is as defined above -- thus
~obtained is red e obt ai ned conpound of the general fornmula (1) -
wherei n the neani of A,R2 is as defined above - is hydrolized and the acid

of the fornula (1)™i% isolated and with reaction of a base it is
transforned into its salt and the salt is isolated or the obtained acid of
the formula (1) is transformed wi thout isolation into its salt and the salt
t hus obtai ned i&oMBoliaped: 2. The process according to claim1,
characterized in that, a conpound of the general formula (VIIl) - wherein
Rl stands for ethyl and X is chlorine, brom ne or iodine atom cyano-,

azi do-, CF3- SO27k2 pﬁfce&JB&'Bkdlibg o ﬂﬁﬁTl,(Eﬂdl:ﬁtaﬁ)edEnﬁh@E@ m&m@ @ 3he pea«sl

12 - OC-CH-C-CH3I - is usedé’, tﬁ roc Prmln

claim1, char acfoéml“%‘eﬁv Dn‘st %ig‘ze lE@nﬁdi?ﬁﬂ”BF tafe 563%8‘?% mf"%‘i‘ t(”g/fl?mgs
i di zed t t f

oxi di zed into %&H}%O%fxa'qﬁ-nyﬁtf}lgh%lgf&?c@%ﬁél &ﬂ&?ﬂ&@at{d\ﬁletlhylakﬁhélg a mxture o

di met hyl sul f oxi ride and triethylamne’ 4. The process
according to claiml1, characterized in that, an al dehyde of the genera’

o S BRESB R L 05 TS e A ) SRBESH T

ci rcumstances of. ‘W’f‘-ﬁe tcor di

to claiml, chapagher (9¢dnldna tﬂ}%%ph&ﬁ% RE Gh€ (enB@] FoRmila o3 hare fbﬁ&é@xydnder
group at p03|t| on 11 in case of a conpound of the general formula (IV) is
circumstances of Wittig-Horner-Emmon’s reaction.

5. The process according to claim 1, characterized in that, the protecting group of the
hydroxy! group at position 11 in case of a compound of the general formula (IV) is

splitted off in the acidic medium.
6. The process according to claim 1, characterized in that, the reduction of a compound of
“the general formula (III) is carried out by diisobutylaluminium-2,6-di-tert.butyl-4-

methylphenoxide.

7. The process according to claim 1, characterized in that, a compound of the general

formula (II) is hydrolized in basic medium.

8. The process according to claim 1, characterized in that, the acid of the fomula (D is

transformed into its sodium salt and that salt is isolated.

9. The compounds of the general formula (VI) — wherein the meanings of R' and R” are

as defined in claim 1.

10. A compound of the general formula (VI) wherein R! stands for ethyl group and R
stands for methyl group.
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splltted off in the acidic medium 6. The process according to claiml,
‘characterized in that, the reduction of a conpound of the general formula
(F11) s oty dspeis@st by di i sobutyl al uni ni um 2, 6-di -tert. 5% % %{,2,%08%

met hyl phenoxi de. 7. The process according to claim 1, characterize
that, a conpound of the general fornmula (I1) is hydrollzed in ba5|c
medi um $_ The process according to claimiB, characterized in that, the
acid of the foTl@é&nﬁdlﬁld‘s%ftﬁéée%f&Emw (VP- inbgresptieuneanhgs GiRl Andat® gels
is isolated. 9. The conpounds of the general formula (VI) - wherein the
meani ngs of RldefnddReclarm 1.as defined in claim 1. 10. A conpound of the
general formula (VI) - wherein Rt stands for ethyl group and R2 .........
............ stands for methyl group. SUBSTI TUTE SHEET ( RULE 26)- WD
03/011849 13738 &%ﬁ@%&hf&ﬁ@%m&m £driB 0007 4vtikiein Rlestoatipfourtsy] efouphand R”
general fornula - wherein the nmeanings of R and R2 are as defined in
claimi1. 12. Ast@mhﬁgumﬂmlgrw general formula (V) - wherein R stands for
ethyl group and R2 stands for nethyl group. 13. The conpounds of the
general - fornmula (1V) - wherein the neanings of R and R2 are as def ned
in claiml. 7134Théc BOf@fe ddner-ganaidd (IN)Fnulidaeciqlithg meanings ef R' &1l Bt amds

. for ethyl group and stands for nethyl group. SUBSTI TUTE SHEET (RULE 26)
defined in claim 1.

14. A compound of the general formula (IV) — wherein R! stands for ethyl group and R?
- : stands for methyl group.
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