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synthesis and to their prepara- tion. 24,25-D hydroxychol ecal ci ferol

(herei naft eescriploS[ err]) is a netabolite of vitamn [err] known to possess

physi ol ogi cal a'ct.i.vité related to that of vitamn [err]. Thus Edel stein, et
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Nos. 80, 164 700 and 55,131,000). Thus, 24 25(OH)zDs inthe formof a mlxture of the enamxomers |s com-
. paratively easy to produce, but so far no safisfactory procedure for the separation of the isomers on.
\ an indusmal scale is available.
45 A stereoselective synthesis of 24,25(0H)2Ds was reporied by J. Partridge, et al. (J. Amer. Chem.
Soc., 98, 3739, (1976)) consisting of stereoselective epoxidation, with tert-butyl hydroperoxide in the
presence of vanadyl acetoacetate, of the cis- 423-25-hydroxycholesterol derivative available from the
catalytic reduction of the corresponding alkyne. This synthesis requires sterecisomeric as well as regio-
isomeric separation of product mixtures.
" 50 The most useful stereospecific syntheses of 24,25-dihydroxycholecalciferol known to date are based
on the use of a 22-solfonylcholesterol derivative. Takayama et al. (Tetrahedron Letters, 21, 5027,
(1980)) condense such a compound with optically pure D-1,2-epoxy- 3-methyl-3-butanol (prepared from
D-glyceric acid). On the other hand, European Patent 063,678 teaches the condensation of a 22-sulfo-
. nylcholesterol derivative with 2 3-d|hydmxypropanal-2 3-acetonide (also prepared from a D-glycerate
55  derivative).

Even ﬁZe last mentioned stereospecific syntheses have not proven to be practical for routine produc-
tion, becauss, in common with all the other reported syntheses of 24,25(0OH)2Ds, the penultimate inter-
mediate is a 24,25-dihydroxycholestane derivative which must be irradiated to complete the preparation
of 24,25(0H)2Ds. It is well-known that the imradiation of any such provitamin D derivative o previtamin

60 D and the subsequent thermal isomerization of the latter to the desired vitamin D derivative are always
low-yield steps affording a mixture of isomers from which the vitamin can be isolated only with great diffi-
culty and in low yields. Efficient irradiation techniques are especially problematical for large-scaie proc-
esses.

' Itlsanobjectofthepresentlnventwontoovercamaﬂ!eabovedrawbad(sofmeknownprocedures

65 and to provide a novel method for the direct preparation of 24,25(0OH)2Ds in a stersospecific manner
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wherein . ) .

Ar is monocyclic aryl, having the (1R,6R,9R,2'S) configuration, with the base-generated carbanion de-
- rived from a compound of the formula (il)
60
85




EP 0 230 600 Bl not requiring any photochem cal transformation of a
provitamn to a previtamn deri vaé'i,gmmgqny | sonerization to a vitamn
derivative. Thus, In-accordance wth one aspect of the present invention
there is provided a stereospecific proc- ess for the preparation of

24(R), 25- or 24(9S), 25-di hydroxychol ecal ci ferol of the general forrmula (1) 5

10 [err] 15 20 25 30 which co ' ' steps of: 35 a) Condensing a
conpound of the general fornula : i;‘%gyz -

Terr] 45 wherein Ar is nmonocyclicparyl, having the (1 R 6R 9R 2'YS) _
cw_.i guration, with the base-ge ated carbanion de- rived froma conpound
of 'the formula (I11) 60 65 3 EP 0 230 600 Bl [err] 10 15 wherein [err]
is a suitable base-stable hyd txy-prot ecting group, having the (S)-(2)
con1f°| guration, to give a corn H2 (1II)

15 _ R]_O
wherein
Ry Is a suitable base-stable hydroxy-protecting group, having the (S)-(Z) configuration, to give a com-
o0 pound of the formula (IV) : )
25
30
(xv)
s
40
A
45
wherein abow
Ar:)ng!ma:‘e base-gene?a'ted carbanion derived from the compound of formula (IV) above with the
2(R) or 2(S) isomer of 3-methylbutane-1,2,3,-trio) 1-aryisulfonate of the formula (V)
H
n Arso0. cH,
60 caa
wherein, . ;
Ar is as defined above, in the presence of a strong base, to give a compound of the formula (VI)
65



.p_ound of the formula (IV) 20 25 30 &bﬁ@%@%fw wherein Ar and [err] are
-genera

as. defined above; b) Reacting the b ed carbani on derived fromthe

conmpound of forrmula (V) above with the 2(R) or 2(S) isoner of

3-met hyl butane-1, 2, 3,-tiol 1-arylsulfonate of the formula (V) 55

" [rr] 60-wherein, Ar_is ‘as defined above, ibl!t he presence of a strong base,
ti@ ‘gi ve a conmpound of the fornula (Vbz';*§4 ~ EP 0 230 600 B1 [err] 10 15

) 20 25 wherein 30 Ar and [err] de@i ned above; c) Splitting off
the 22-sul fonyl group fromt g a (VI) above by known

= methods; and d) Splitting of C roup [err] fromthe
corfpound thus obtai ned to yiepdqt Be g of fornmula (I) above.

and of J&Qe forgy

10

(v1)

15

wherein
30 Arand R are as defined above; -
ang) Sp_IMngoﬁﬂwzz-smfonylgroupfmmmeoompoundofmo‘formula (V1) above by known methods;

d) Splitting off the hydroxy-protecting group Ry from the compound thus obtained to yield the desired
compound of formula (I} above.

The monocydiic aryl groups Ar in the compounds of the formulae (lf), (IV), (V) and {VI) are suitably op-
tionally substituted phenyi groups, preferably phenyl or p-tolyl. :
~ As a base-stable hydroxy-protecting group Ry there may be used any of such conventional groups
well known in the art. As examples, there may be mentioned the methoxymethyl ether, tetrahydropyranyl
40 - :&lere.mmemylmmmyl ether or tri-benzylsilyl ether groups, and most preferably the tert.-butyldimethyl-
er group.
The condensation reaction in step (a) above is preferably carried out as follows:
_ The compound of formula (Ill) is dissolved in a suitable inert aprotic solvent, preferably tetrahydro-
. furan, and reacted with a strong base, preferably p-butyllithium at a temperature in the range of -80° to -
45  40°C. To the resulting solution, containing the carbanion of the compound (Ill), there is then added a so-
lution of the compound of formuta (i) in the same solvent, and the reaction is allowed to proceed as in a
Wittig reaction, at an appropriate temperature in the range of -60° to 20°C.
it was quite surprising to find, in accordance with the present invention, that the compound of the for-
mula (IV) was obtained and that the carbanion of compound {Ill) did not rather react with the relatively
50 acidic proton in the a-position to the sulfone functionality of the compound of the formula (l), as might
have been expected. Likewise, it was unexpected to find that compound (lli) reacted completely with the
entire amount of n-butyllithium (or other base) added. If some of this base were still present when the
compound of formula (II) was added, they would have been expected to react together to form products
other than the desired compound (IV).
55 The reaction between compounds (IV) and (V) in step (b) of the process of the invention, is also per-
formed in an inert aprotic solvent, preferably tetrahydrofuran, at a temperature in the range of -40° to -
10°C under the influence of a strong base, preferably n-butyliithium. In a preferred embodiment of the in-
vention, the base is used in excess and serves to generate the carbanion from the compound of formula
(IV) and, possibly, also to convert the compound of formula (V) above, in situ, to the epoxide of the for-
mula: :




35 The nonocyclic aryl groups Ar in nds of the fornmulae (I11),
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in which Ar and Ry are as defined above, and R is hydrogen or a radical of the formula -CH -GH(OH)-
s5 C(CH) OH, having either the (R) or the (S) configuration at the asymmetric carbon atom.
The starting material of formula (ll) above can be prepared according to the following reachon scheme:
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whi ch is believed to be the speci egp'oAdigod BV th the carbanion of the
conpound of formula (1V). 15 I n"process step (c), the sulfone group nmay
be split off fromthe conplete vitamin D skeleton of the re- sulting '
conpound of the formula (VI), by any of sevral nethods described in the

biterature, e.qg. eac-,l on with sodi um amal ga & Um i n nmethanol,

lithiumw th et hyl"c#T mg”0r WRaney nickel. Simtarl - CWeS, ep (d),
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there are thus pfovlded con(yxg)ds of the generp br mul a(VEXIR5

[err] 30 45 50 it which Ar and [err] -are as dejhned above, and Ris
hydr ogen or a rd@cal of the formula -CH -CH(OH) - 55 C(CH ) OH, having
eithgr the (R) or the (S) configuration at the asymetric carbon atom The
starting material of fornmula (I1) above can be prepared according to the
follow ng reaction schene: 60 65 6 - EP 0 230 600 B1 5 10 15 [err] 25 30
35 The well known "I nhoffen-Lythgoe diol™ (VIl) (cf. Inhoffen et al.
Ber. 91, 781, (1958)) is selectively aryl- sulfonated, e.g. with
p'—to?ouenesufonic ol i ridine, to form(VIl) which is then sulfonated,
e.g. using sodi um *odi q%oﬂi umarylsulfinate in a suitable inert
solxent, preferabl ' m de, under

25 B (11)

(IX)

35 The well known "Inhoffen-Lythgoe diof” (VII) (cf. inhoffen et al. Ber. 91, 781, (1958)) is selectively aryl-
sulfonated, e.g. with p-toluenesulfonic acid in pyridine, to form (Vill) which is then sulfonated, e.g. using
sodium iodide and sodium aryisulfinate in a suitable inert solvent, preferably dimethyl formamide, under
known conditions, to form the compound (IX). Compound (IX) is readily oxidized to the ketone (if) using a
suitable oxidizing agent such as pyridinium dichromate or pyridinium chiorochromate in an inert solvent

40 Such as methylene chioride.

The other starting material of formula (lif) is known and can be prepared according to Toh and Okamu-
ra, J. Org. Chem., 48, 1414, (1983).
The compounds of formula (V) above can be prepared, e.g. as described in Takayama et al, Tetrahe-
O dron Letters, 21, 5027-8, (1980).
“ 48 The invention will now be further illustrated in more detalil in the following non-limiting Examples.

EXAMPLE 1:

Preparation of (1R,6R,9R,2’S)-9-(1'-p-toluenesulfonyiprop-2’ -yl)-1-methyi-bicyclo(4.3.0)-nonan-5-ol
50 (IX; Ar = p-CH;-Cer).

To a solution of 14.5 g (40 mmole) of 1R,6R,9R,2’S)-9-(1’-p-toluenesulfonyloxyprop-2’-yl)-1-methyibi-
cyclo(4.3.0)nonan-5-ol in 250 mi of dry dimethylformamide under an inert atmosphere were added 60.2 g
(400 mmole) of sodium iodide and 10.7 g (60 mmole) of sodium p-toluenesulfinate. The resulting mixture
ss was heated at 80°C for 2 hours, whereafter 1 liter of ethyl acetate was added. The resulting solution was
washed twice with water, once with 5% aqueous sodium thiosulfate and once with brine. The organic layer
was dried over anhydrous MgSO4 and concentrated in vacuo. The titte compound (7.1 g, 51%) was isolat-

od by recrystaliization from ethyl acetate, m.p. 125-126°C.

eo Anal. .
: Caled. for C2oH300sS: C,68.53; H, 8.62; S, 9.14;

Found: 68.75 8.65 9.21;

IR (KBr) 3515,1205 and 1135 cm~1.

NMR (CDCls):54.06 (m,1H), 2.45 (s,3H), 1.17 (d,3H), 0.90 (s,3H).




known conditions, to formthe corrpoung &I ound (I'X) readily oxidized
to the ketone (lI1) using:a suitable o ? W4 ng agent such as pyridinium
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[err] Qod Wted in vacuo. The title conpound (7.1 g, 51% was

I sol at.- stallizationfromethyl acetate, mp. [err]. 60 Anal.
Cal cd. for Hréakation S3p-teft-butidivéthylsilyl-2b-p-dluefesuiivryl-20 24, 28262 Cfentanerdhioldchiciter-
(KB¥) 3515 amarmms;s&-[;ﬂcn}c.mw [err] 4.06 (m1H), 2. 457?‘? 3H), 1. 17 i
(d,3H, O. 90 (s,3 EP 0 230 600 B1 E VPLE 2: Preparatlon

B i 17 oo
met hyI bi cy rgﬂ %f %'ﬂ} m r% ink." madd?d%mmwe resulting

red solution 4.2 g (121 mmole) of (1R,6R9R.2’ S)-9-(1' toluenasulfonylprop-z' ~yi)-1-methyibi-
cycio(4. 30)nonan-5—one (trom Example 2) in 60 mi of dry rofuran. After an additional 90 mins.

30 at-45°C the reaction mkmmwasallowedtowanntomomtemperawo and treated with 30 mi of saturat-
ed aqueous sodium bicarbonate and 70 ml of diethyl ether. The mixture was extracted twice with diethyl
ether and the combined organic layers washed with brine, dried over anhydrous MgSO4 and the solvent
removed in vacuo. The title compound (6.2 g, 88%) was isolated by flash column chromatography, using
12% ethyl acetate in hexane as eluant.

Anal,
Calcd. for casHs4OsSSi: 07211 H,9.35; S,5.50;
Found: 72.06 9.06 5.79;
IR(CHGI:) 1600, 1300, 1135, 1080 cm-1.
40 NMR (CDCls): $6.03 (d of d,2H); 4.86 (d,2H); 3.2 {m,1H), 2.45 (s,3H); 1.23 (d,3H); 0.88 (s,8H); 0.52
(s,3H)..

EXAMPLE 4:

45 Preparaion of 3p-tert-butyldimethyisilyl-24(R),25-dihydroxy-22-p-toluenesulfonyl-cholecalciferol (VI
Ry = TBDMS; Ar = p-CH3-CeHa-).

. To a solution of 4.6 g (16.6 mmole) of 3-methylbutane-1,2(R),3-triol 1-p-toluenesulfonate (V; Ar = p-

CHs-CeHs) and 4.8 g (8.3 mmole) of 3 -tert-butyldimethyisilyl-22-p-toluenesuifonyl-23,24,25,26,27-

50 pentanorcholecalciferol (from Example 3) in 25 ml of dry tetrahydrofuran at -20°C under an inert atmos-

phere, were added dropwise 32 ml (49.7 mmole) of 1.55 M n-butyllithium. After 1 hour at -20°C, 30 m! of a

saturated aqueous ammonium chloride solution were added and the mixture extracted twice with diethyl

ether. The combined organic phases were washed successively with saturated aqueous ammonium chio-

ride and brine, dried over anhydrous MgSO, and concentrated in vacuo to an oil. The title compound

55 (5.2 g, 92%) was isolated by flash column chromatography, using a 1:1 solution of ethyl acetate:hexane as
eluant.

Anal.
. Caled. for CaoHeaOsSSi: C,70.13; H,9.42; S,4.68
60 Found: 69.88 9.14 5.08;
IR (CHCl3): 1600, 1135, 1080 cm-1.
NMR (CDCls): 56.02 (d of d, 2H); 4.86 (d,2H); 2.45 (s, 3H); 1.34 (s,3H); 1.27 (s, 3H); 0.99 (d, 3H);
0.88 (s, 9H); 0.83 (s, 3H).
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6.8 ¢ (150 mmle) of

(S)- 3 PANPLES: o1 ¢ - but yI di met hyl si | yl oxy-2' - et hyl enecycl ohexyl -

I deng) et fo N of dry tetrahydrofuran at [err]
wer e addp%%p\?mﬁs W‘W‘%’Q} of 1.55 Mn-butyllithium After 45
mns. therme a\ohftioRdE2.93 @I (@ whaie) of ep-tehmmmlsim%ns-swmmleﬁcﬁgm m
ol e) om(ruﬂasm«mmmay M@ﬂm’dﬁ?
cycl & 4. i erp atmosy
After a
t O ar m
sodi um by :
twiceswth diethyl ether and t he conbl ned orgam c layers washed with brine,
dri ed oR¥AMBMRZIr ous MySO4 and the sol vent renoved In vacuo. The title

compoun ?ala% &ﬁzﬁmg' | §9| flash col unm chronmat ography, using
12% et hST’gace aP’e | exane aswua (l) 35 Anal. Calcd. for [err]: C 72.11;
H, 9. 30; S The phdcedurs BIExampleOH wils maa,%xcbﬂ \ﬁmmr]\eth)ﬂWM.’Zﬁ)ﬁ-tﬁd 1 3btoluenesul-

1080cm 1fonawis emplmi{mad]ofamz(mm dhe sl ,24@)25@ 22:p- 45
(.31 tohansss o 1y vy was ot dosciocin oo &

ﬁﬂe compou
The features disclosed in the foregoing description and in the following claims may, both separately
35 and in any combination thereof, be material for realising the invention in diverse forms thereof.

Claims

1. A process for the stereospecific preparauon of a 24(R),25- or 24(S),25-dihydroxycholecalciferol
40  of the general formula (l)




45 Preparation of

_ . . 0
Lerr] tert-butytal ety sty 24689 B WEh oy 22-p- 1 of venel ) ﬂtnrrﬁmrr

mol e) of 3-nethyl butane-1,2(R),3-triol 1-p-toluenesul fonate (V, Ar =
[err] EXAMBLES:g (8.3 rrrmle) of 3

r)teﬁ'[ ;ﬁ&ﬁ%‘gggﬁﬁyﬁw fﬁﬁ%’ﬁt%&&%&&%ﬁ%ﬁf Zgr §6t gt7r aﬁSdr of uran at

[esr] umgeaysdhiioh '8fk4los G Vi5dhydréxyib2-p-fbibedesiiidd! €)
of 1. Eﬁlchblmbll:rpll(ﬁorﬁ ax?utmue R?dmrm@? shawnolawerp m@qwmm&ﬁ aétty&b&édﬁb-
aqueom@m%maruésngmmw@%-g ® mﬁ@emsnﬁmemmaﬁmad

twi ce 3G Hnda rt
s%ceﬁéiﬁ’ doiuitlors Bhs s
over ~/aY)

mr“, Bilad w i
corrpomdaﬁwa)(evm-%%nmwas i sol at ed by flash col um chromat ography
usi ng 1 solution of ethyl acetate:hexane as eluant. Anal. Calcd. for

ééMféﬁﬁi?»; H 9.42; S, 4.68 60 Found: 69.88 9.14 5.08; IR [err]:

16{5‘0 ' 2 (d of d, 2H): 4.86 (d, 2H): 2.45 (s,
1i l§4§'°}'gﬁg'r$ﬁ"fk3‘9gi?g“&§§&°'8gb (<(j 3H): 0. g)s (s, 9H§; o.H%as (s, 3I(—|).
65 8 T&R DhEGD6208 gis maymesstemwamm ),25-dihydroxycholecalciferol (from

[err] ﬁxé'F"P'ﬂ SLip aﬂwbmw%gwmgm To a

scﬁ“utt%ﬁg9 o Temaier n Laith ad the residue axtracted enﬂy
rr RALLL LS ': A Aan hrite ! dried ¢ :A
Eﬂ?I c]h%ama : yr% 87 g

(120 mm)wamwnagssmsmpmmmmgmmmmmnﬁs g (120 mml e)
of255%%%gg‘karml gam and the resulting mxture stirred at [err] under an

'-%g

I nert ere After 4 hours the precipitate which forned was renoved by
filtr prdparanaiist 24{ss, groned fromthe filtrate in vacuo. The

resi due was extract ed W t I acet at e, 10 the resulting solution was
m@he%ﬂ%#mdaduneqfﬂamﬂdmm ethuwmbe.assuamom-p-mmr-r n

2(8) %mwe% 3:5"' RNRYM?@ rap hy

_ The features dlsdosed in the foregoing description and in lhe followmg claims may, both separately
35 and in any combination thereof, be material for raalusmg the invention in diverse forms thereof.

Claims

. A process for the stereospecific preparation of a 24(R),25- or 24(S),25-dihydroxycholecalciferol
40 of the general formula (I)
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~“EXAMPLE 6: 1 5 Preparation of 24(R),Ere33y8M®RBYchol ecal cferol (1). To a

[Sglr lrji“ t?grt?];)utzyllgr ?re'g ﬁylmsr?: ;I) (2)f4( R), 25- di hydr oxychol ecal ci fe“l“““l“““““ml“ |“|
Exanple 5) in40 m of dry tetrahydrofuran were added 28 nl *(28 nmhol k) Sof *

etrabutyl ammoni um fluo- 20 ride-in tetra§firofuran, with stirring under
-an-inert atnmosphere. After -2 hours at roomtgnperature, the volatiles were
renoved in vacuo and the res&Ff ' Weeacetate, which was

., 'Subseqg®ently washed 5 tines ine, dried over
anhydrous [err] and the sol ven

DM resi due was purified
by/elutron through silica gel

»

h the aid of suction
met hyl formate). UV:

yl acetate,
; mp. [er

3

:24(8),25-dihydroxychole-: -(1).330 The procedure of Exanple 4 was
' 2(S),3-trio|'1-p-to|uenesu|- fonate
j'somer. The
-2 S) 25-di hydr oxy- 22- p- '
ol thus obtained, was subnmitted to tﬁm?
ples 5 and 6, to yreld the title compound. The
or egoi ng descriptioh and in the follow ng clains.
tnd I n any conbi nation thereof, be material for
e forms thereof. Claims 1. A process for
_ 2a. 24(R), 25- or -
g“§8)25 di hydr oxychol g grol 40 of the general fornula (1) 45 55 60 65
0 230. 600 Bl EXAMPLE$: " Preparation of
[err] ert-butyl di metMm i -24(R), 25-di hydr oxychol ecal ci f er ol

i1 s-enployed I nstead of the
ferr]-{gert-butyl di methyl si
toluenesol fonyl - chol ecal ci f B
procedures described in Exgh
features disclosed in thg
nmay, hgth separately 35
realising the inventLoni

which comprises the steps of:
a) Condensing a compound of the general formula (Il)
30
a5
(xI)
40
o
wherein on d
Ar is monocyclic aryl, having the (1R,6R,9R,2'S) configuration, with the base-generated carbanion de-
rived from a compound of the formula (IlY) _
50
55
60
65

10




To a solution of 4.09 g

(624

(120 nmol e) of anhydrous diso- di um hydrogen. phosphat e and 55 (1

: . : 860 B1
Lol thol ccai ciierol (from ‘E'xéﬁh é“g 580 1 of et hanol ﬁwﬂﬁmﬂﬂﬂlﬂﬂﬂgﬂ llll

0 "mrdl e}

. of. 5% sodi um anal gam and t he resﬁ_eigg ture stirred at [err] under an
éfis)

|nert at nosphere. After 4 hours
filtration and the solvent was renmofed fromthe filtrate In vacuo.
‘resislue was extracted with ethyl a
pshed with brine, dried over any
vacuo. The title conmpound (2.3 d
el uting with hexane: et hyl acet ati
Prepgration of 24(R), 25-di hydr gy
g (4 nmmol e) of
[err]-tertbutyldi rrethyIS|IyI

(7:3).
o

4

& ate which fornmed was renoved by

The

ptate, 10 the resulting solution was
drous MgSH4 and the solvent renoved in
73% was isolated by flash chronmat ography
U. [err] = 265 nm EXAMPLE 6: 15
Mziferol (1). (BIE) sol ution of 2.13

di hydr oxychol cal ci ferol (from Exanpl e

5) in 40 m. of dry tetrahydr furan pre added 28 m (28 mmole) of 1 M

t et rigbut yl anmoni um f | uog ¢ tetrahydrofuran, with stirring
i nert atnosphere. After hours at roomtenperature, the volatiles

under an
wer e

renoved iwhewtUO and the residue extracted with et h&l) acetate, which was

s ubs equerflis a witable dase-stablechydmoxy-protacting igrayn.chaving he {S)-

penfigusation, tp giye & com-

anhydr ousPoped of fheforpulafi¥) sol vent renpved I n vacuo. The residue was purified
by ution through silica gel with ethyl acetate, with the aid of suction
to give the title corrpound(ngHO' N 137 140C (nethyl formate).

U\(,,/[err] = 265 nm 25 EXAWPLE 7:
24('S), 25-di hydr oxychol ecal ci ferol

procedure of Exanple 4

was oIIowed except that 3-ngie ; _-1,2(S),3-trio| 1- p-t ol uenesul -

fonate is errpl oyed instead @ . The
[err]-tert-butyldinethylsilyl -24(S)}25-di h§dr oxy- 22-p-
t ol uenesol f onyl - chol ecal ci f ¢ ‘ [

pro@edures described in Exary

ed, was submitted to the
, to yield the title conmpound. The

features disclosed in the foregy pfescription and in the {p¥)ow ng cl ai ms

may, both separately 35 and in Hny conbi nation thereof, be nateri al

f or

realising the invention in divegjse fornms thereof. Claims 1. A process for

24(S), 25-di hydr oxychol ecal ci |ero| 40 of the general formula (1) 50 55 60
H
© 2
Nas Rlo

wherein

Ar and R, are as defined above; - .

b) Reacting the base-generated carbanion derived from the compound of formula (IV) above with the
50 2(R) or 2(S) isomer of 3-methylbutane-1,2,3-triol 1-arylsulfonate of the formula (V)

H
Axrso CH
55 2 3
o v)

60 cn3

wherein

Ansasdeﬁned above, snmepresenceofastmngbasa !oglveaoompound of the formula (V1)
65

11




65 9  EP0230600Bl 5 _———Terr]
10 20 25 which conprises the steps o?‘?og?o&‘r']génsi ng a conpou \“\
general fornmula (I11), 30 35 lnmm!“g‘m\““
[err] 40 45 wherein Ar is nonocyclic aryl, having the (1 R ,Z2Lo)m st
rhsde- rived froma conpound
00 Bl [err] 10
ydr oxy- prot ecting group,
f the formula (1V)

3

.configuration, with the base-generated carbani
of the formula (111) 50 55 60 65 10
(1'11) wherein [err] is a suitable base-
. havi the (S)-(Z fi ti '
aw ngs .e( )-(Z) configura |oh3¢o gi

o/

10

15 (V1)

20 g
U
25
310
30 wherein
Ar and Ry are as defined above;

&anoﬂﬂw&cuﬂonylgmupﬁomhowmpomddmmuhwnabwebykmwnmm;

' d) Spiitting off the hydroxy-protecting group R; from the compound thus obtained to yield the desired
35 compound of formula (1) above.
d‘g‘. A process according to claim 1 wherein the compound ot formula (1) prepared is 24(R),25-dihydroxy-
y 3MA proeess according to claims 1 to 2, wherein Ry Iri compounds (i), (IV) and (V1) is tert.-butyldimeth-
silyl.
40 ; 4.£Mprocess according to any one of the preceding claims wherein Ar in compounds (J), (IV) and (V1)
s p-tolyl.
5. A process according to any one of the preceding claims wherein the condensation reaction in step
) (a) is conducted in an inert aprotic solvent in the presence of n-butyilithium.
o 6. A process according to any one of the preceding claims wherein the reaction in process step (b) is
45  conducted in an inert aprotic solvent in the presence of excess n-butyllithium.
7. Compounds of the general formula (X)

12



20 25 30_ 35 40 45 wherein Ar apgd £ as defined above] b) Reacli r\ﬂ
he ez, penerat e cor b on FFIUEE R he coroun”or oAV

-arylsulfonate of the fornmula (V) [err] 60 wherein Ar is as défiﬁed"_above, _
.in the presence of a strong base, g fve a conpound of the formula (VI) 65
[err] 10 20 25 30 wherein Ar - 2c _

. rr] are as defined above; c)
Splitting off the 22-sul fony p fromthe conpound of the formula (V)
-3bove by known net hods; a '

JL ng of f the hydroxy-protecting group
[Qr/r] fromthe conmpound thus of

_ f0 yield the desired 35 conmpound
of "fornmula (1) above. 2. A according to claim1 wherein the
conmpound of forrmula (I

N S 24(R), 25-di hydroxy- 3. A process
y [err] in conpounds (I11), (IV) and (V)

~

Is tert-butyldineth-§ylsilyg. 4. A process according to any one of
t he precedi ng cl ai ns} wher ei’ i n§conmpounds (I11), (1V) and (M) is
p-tolyl.

15 (x)

20

25

RIO

30 in which Ar and R, are as defined in claim 1 and R is hydrogen or a radical of the formula -CHz- CH(OH)-
C(CHs)20H, having either the (R) or the (S) configuration at the asymmetric carbon atom.
8. Compounds of the formula (X) in claim 7 in which R is hydrogen. _
9. 3p-ten.-Butyldimeﬂmylsﬂyl-zz-p-wluenesulfonyl-23.24.25,26.27—pemanqrcholeealciferol.
10. Compounds according to claim 7 in which R is the radical -CHz- CH(OH)-C(CHs)20H, having ei-
35 ther the (R) or the {S) configuration at the asymmetric carbon atom. -
11. A compound according to claim 10 having the 24(R) configuration.

12, 3p-tert.-Butyidimethyisilyl-24{R),25-dihydroxy-22-p-toluenesulfonyicholecalciferol.
13. Ap.process for the prepz'.raﬁén)of a eomprguxynd according to claim 8, which comprises condensing a

compound of the general formula (i)

40

45\/

(11)
50
85

wherein ) . )
Ar is monocydiic aryl, having the (1R,6R,9R,2'S) configuration, with the base-generated carbanion de-
rived from a compound of the formula {ill)

60

€5
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°5. A process accord| ng to any one of the preceding cI ai s vxherern—t—he--—
condensation reaction in step (afEPi0238Bted in an inert

.n the presence of n- butyI lithium 6. A process according t Mﬂ"@jmﬂﬂﬂhﬂ
preceding claims wherein the reaction in process step (b) is

i'n an inert aprotic solvent in the presence of excess n-butyllithium 7.

“"Conpounds of the general fornuO=sE 6@)55 so 65 12 EP 0 230 600 B1
Terr] 10 15 20 In which Ar and [egr] are as defined in claiml and R Is

. hydrogen or a radical of the forrmula [err] CH(OH - 30 [err], having elter_

thé (R) or the (S) configuratig#”at the asymmetric carbon atom 8.

Cefipounds of the fornula (X) claim7 In which R 1s hydrogen. 9.

[err]-tert.-Butyldinethylsilylgf22-p-tol uenesul fonyl -23, 24, 25, 26, , 27- pent ano

rchol ecal ci ferol. 10. Conpoung 'qkng to clalm '(IuJI)V\/m ch Ris the

radécal [err] CHOH)-[err] s ther the (R) or the (9S) .

configuration at the asymgtric cgrbon atom 11. A corrpound according to

claim 10 having the 24(R) fonfigu ation. 12.

[err]-tert-Butyl di nmet hyl .

al ggferol. 13. A procBiQ for e prepar ation of a corrpound according to

claim8, which conprises condensing a conpound of the general formula (I1)

40 [ er whergig 55 werelg
itabl ng group, having the (S)-(Z) configuration.
E'Ea:u proc:ss accotdingrgddalm 13 wherein the condensation is conducted in an inert aprotic solvent

® 'm?S‘lAprocesswformepre:?raﬁonofacompound according to claim 10, which comprises reacting the

U base-generated carbanion derived from the compound of formula (IV)

(v)

in which Ar and Ry are as defined in claim 1, with the 2(R) or 2(S) isomer of 3-methylbutane-1,2,3-triol 1-
50  arylsulfonate of the formula (V)

OB (v)

wherein
Ar is as defined above, in the presence of a strong base.

14



*Ar is nonocyclic aryl, having the (1R 6R 9R 2'S) confi gurat Iomu“u" ”“'”ﬂ”l“l
base- generat ed carbani on de- EP@2306MBh conpound of the f

13 EP O 230 600 Bl [err] (IIl) 10 wherein [err] is a sui tabl €

‘base- st abl e hydr oxy- protecting group, having the (S)-(2) .configuration.

14 qspg egdr%&%mriﬁmm I SVFIe Stbticadivért inaherduct ed

) QE%E%Q vent In the presence of n-butyllithium 15. A
process for the preparat|on of a conmpound according to claim 10, which

smnﬂx@ﬂptlng t he base- generated carbani on derived fromthe conpound

'-=or for o 35 infdréyctb- 45 i n
"%Jg‘rﬁﬁ%g %’:@fﬁﬁcgﬁ &e llu'?‘F nes 24(?’ 2 oder 24(?'%?%) f‘d:)r 2(S) isoner
ane " triol 1- 50 arylsulfonate of the fornmula (V) 55
[err] wherer n Ar is as defi.ned above, in the presence of a strong base. 65
104 16. A process according to claim wherein the reaction is conducted

in an inert aprotic solvent in the

15

(1)

das die folgenden Schritte umfaBt:
40 a) Kondensieren einer Verbindung der aligemeinen Formel (H)

~ 50AT
45 e
50 (11)
§]
‘ H
= o)
in der Ar monazyklisches Asyl ist, mit der (1R, 6R, 9R, 2S)-Konfiguration, mit dem basenerzeugten Ca-
rbanion, das aus einer Verbindung der Formel (Iii) abgeleitst lst
&0
65

15



f)resence of excess n-butyllithi umﬁ@%@gp%@he 1. Verfahren fOr die

st ereospezi fische Darstellung eln

cal ci ferol der ail geneinen Fornel (1) 10 "3C. adeg ig( g) ’ ZS?I!MICHM!HNHSMH!II

We~~~~~ H3 20 25 o

.(1) 30 35 NO4 das die fol genden Sglpi aBt 40 =~ a) Kondensieren
ei ner Voi bi ndung der ail'genei nen?; w‘?#) 452 50

(rr) 55 : ' “§1 in der Ar nonozyklisches Aryl ist,
-mt ger (1 R 6R 9R 2'S)-Kolfturgpion, nmt dem basenerzeugten Ca-

rpani on,
EPE2WOL * C L M S * QU

H2

gesignet. basenstahll e Hroxy- Sgj

urn

15

das aus er Verbindung dg# Fornmel (110 abgeleitst ist so 65 15
(- 5)2 10 ' _

(ill) 15 : Rio In der R sine

CHost, nit der (XBXKbnfl gurafton,

ne 'Vesbung der For Mej

R,0
- p |
in der Ry eine geeignete basenstabile Hydroxy-Schutzgruppe ist, mit der (S)-(Z)-Konfiguration, um ei-
ne Verbindung der Formel (IV) zu ergeben

(xv)

nlo .
oben iert sind;
:;‘)derm webmnmn Carbanions, das aus der Verbindung der Formel (IV) oben abgelei-

tet ist, mit dem 2(R)- oder 2(S)-lsomeren von 3-Methylbutan-1, 2, 3-triol-1-arylsulfonat der Formel (V)

Arso, s

OB v)
CH,

in der Ar wie oben definiert ist, in Gegenwart einer starken Base, um eine Verbindung der Formel (V1)
zu ergeben _ .

16



20 25 30 35 40 R10 <' 45 ' In der Ar
definbrSi sind; b) Unsetzen des &%ﬁ P4s er Verbandung ”'ﬁﬁ"ﬁﬂﬂ""’,
-(1'V) oben abgeei- tet ist, mt dem %?0 oder 2(S)-leren vonk

3-Mel hyl butn-1., 2, 3-trioi-1 arylsul fonat der Formel (Y) 50 so~~~~~~~~

. Argo~Q 55 o _ o of os _
(V) 60 - o) . co in der Ar wi e oben
detinlert ist, in Gegenvvart ei ner gpt we %ase, um ei ne Ver bi ndung der

~~~~~~ (V') 20 2512 30 In der Ar

- Sul f onygrup von der

_ - ren; und d). Abspalten
¢ ndung, urn die gewOnschte
zu fl eern. - Verfahren nach Anspich 1,

g gestel te veMIt@dung der Fornel (1) 24(R)*
ahren nach den AnsprCchen 1. oder 2, :

- Formel (VI) zu ergeben 65 15 -
ynd RF wi e oben definert %t%
bi ndung der For nel (VI?'
der Hydroxy-Sch pp R
35 Ver bi ndu der For

s erhaltenen

{(vI)

in der Ar und Ry wie oben definiert sind;
¢) Abspalten der 22-Sulfonyigruppe von der Verbindung der Formel (VI) oben mit bekannten Verfah-
ren; und )
d) Abspalten der Hydroxy-Schutzgruppe R1 von der so erhaltenen Verbindung, um die gewilinschte
35 Verbindung der Formel (1) oben zu fiefern. i
2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die dargestelite Verbindung der Formel

M 24(R). ist.

Verfahren nach den Ansprichen 1 oder 2, dadurch gekennzeichnet, daB Ry in den Verbindungen

III R nd ten.-Bulyldmethylsﬂyl'
40 ¢ ) (lV)u (Vl) der vorangehenden Anspriiche, dadurch gekennzeichnet, daB Ar in den

Verbindungen (ll), v und (V1) p-Tolyl ist. :

5. Verfahren nach einem der vorangehenden Anspriiche, dadurch gekennzeichnet, daB die Konden-

\/ sationsreaktion in Schritt (a) in einem inerten aprotischen L8sungsmittel in Gegenwart von n-Butyllithium
durchgefhst wird.

45 6. Verfahren nach einem der vorangehenden Anspriiche, dadurch gekennzeichnet, daB die Reaktion
im Verfahrensschritt (b) in einem inerten aprotischen Ldsungsmitte! in Gagenwart von iberschiissigem
n-Butyllithium durchgefiihst wird.

7. Verbindungen der allgemeinen Formel (X) .




(111), (1'V) und (V) tet-ButykldfnetylIsL dst. 4. Verfahren mach—etmemder
vor angehenden Anspr Cche, dadurch gemnzaamai daB Ar in d

(1. (N) und (V) p-Toy isL 5. Verfahren nach el nern der voran mwg ﬂ iml ﬂf l“l
Ansprfche, dWiurch gekennzei chnet, daB di e Konden- KY sationsr€akt BN s
.Schritt (a) in olnern | nerten aprotlschen LOsungsm ttel In Gagenwart von
n-But'yllithiumdurchgefflhrt wir 45 : er f ahren nach ei nem der

vor angehenden Anspr che, dadurch gekennfgei Thnet, daB die Reakldon im
V'erfavélen'sschri tt (b)-in eine rten pprol i schen Losungsmttel In

Gegenwart von CberschGssi gem nYisvy h duwdhefohrt wird. 7.

Verbi ndungen. der ai | ger naenen Fqr el (X) RO 55 65 17 . VSN *~ ~~~E

| 1/]0] 1imL EII11]12 *C L M ~M H 10 15
Cr~~~~ X) 20 25 30N und R wig in Anspruch | definiert
sind dfd R Wasserstoff og ' Formel -CH CH( OH) - C( Cha) 20H Eat,

mt. entweder der (R)- . §S) - Konfgi gur adi on am asynmmer schen Kohl en-
stoffatin~ 35 8. Vedfgkxvgn dgr g ( In Anspruch 7, dadurch

gekennzei chnet, daB R WA

&3, 24. 25, 26, 27-pwetnorchoicailferol. 10.
dadurch pkennzei chnst, daB R der R{%) - CHz-

Ver bi ndungen nach Anspruch 74
ht eder der (R)- oder der (SyKinfliguralon am

CH(OH) - C(CH3)20H ist, mt
asynmett schen Kohi enst of f a
20

Rlo
in der Ar und Ry wie in Anspruch 1 definlert sind und R Wasserstoff oder ein Rest der Formel ~CHz-
CH(OH)-C(Chs)20H Ist, mit entweder der (R)- oder der (S)-Konfiguration am asymmetrischen Kohlen-

&VerbmdmganderFomnalp()inAnspmdﬂ dadurch gekennzeichnet, daB R Wasserstoff ist.
% 9. 3p-tert.-Butyldimethyisilyl-22-p-toluoisulfonyl-23, 24, 25, 26, 27-pentanorcholecalciferol.
10. Verbindungen nach Anspruch 7, dadurch gekennzeichnet, daB R der Flest -CHz— CH(OH)-.
C(CHs)20H ist, mit entweder der (R)- oder der (S)-Konfiguration am asymmetrischen Kohlenstoffatom.
1 1 Verbmdung nach Anspruch 10, gekennzeichnet durch die 24(R)-Konfiguration.
40 Butyldmeﬂwlsilyl-%(ﬁ). 25-dihydroxy-22-p-toluoisulfonyicholecalciferol.
1 3 Verfahren zur Darstellung einer Verbindung gema8 Anspruch 8, gekennzeichnet durch das Kon-
densieren einer Verbindung der allgemeinen Formel (If) .

(11)

60 inderAr monozyklisches Aryl ist, mit der (1R, 6R, 9R, 2'S)-Konfiguration, mit dem basenerzeugten Carb-
anion, das von einer Verbindung der Formel (Itf) abgeleitet ist

18



11. Vendung nach Anspruch 10, gekennze| chnet durch die 24(R)-Konfuration.

gg di hyérzoxit ngLng%/: gglnlgonycho#(d;?ag?mr 01 13. Verfahren .z “Ilm llum“uw“"l

esir Verbi ndung gQenaB Anspruch 8. gekennzel chnet dutch das Kon- “dehsi'er én
siner Verbindung der al geeneinen Foriel (1).KJ 45 so 55 80 in der Ar
“swonzyksches Aryd-ist, nmt derogﬁc YIR 25)-Konfiguration, mt dem
basenerzeugten Carb- anion, dasgo esnzr Ver bi ndung der For nel (1i)
~abgsieitet ist 65 EP 0O MO 238600 B1 . I i 111111

11;L1I|S||*C L M S O ;
(XXX) 15. v 10~~~~

N 2 -
in der R eine gelgnete basef§tabib Hydroxy Schut zgruppe ist, mt der
(S)-(2)-Konfiguraton. 14. Vegfahren nach Anspnich 13, dadurch

gfeknnzei chnot. daB di e Kopgt n el nemi nertmzw apwot sdn
18sungsnttl I n Gegenwat | um dur hgefohrt wird. 15. Verl ahren

das Um ' setzen des bg oner zejigt en Car bani ons, das aus der Verbndug der
F | (1V) abgel ei ﬁ 10 H
(Z)~~~0 A 30 (1V) 1PV . >C 45 50

in der Ry eine geeignete basenstabile Hydroxy-Schutzgruppe ist, mit der (S)—(Z)-Konﬁguraﬂon
14. Verfahren nach Anspruch 13, dadurch gekennzeichnet, daB die Kondensation in einem inerten
Ldsungsmittel in Gegenwart von n-Butyllithium durchgeflhrt wird.
o 15. Verfahren fiir die Darstellung einer Verbindung nach Anspruch 10, gekennzeichnet durch das Um-
\_/ setzendes basenerzeugten Carbanions, das aus der Verbindung der Formel ) abgeleitet Ist

(Iv)

in der Ar und Ry wie in Anspruch 1 definiert sind, mit dem 2(R)- oder 2(S)-Isomeren von 3-Methylbutan-
1,2,3-triol-1aryisulfonat der Formel (V)

)

65 in der Ar wie oben definiert ist, in Gegenwart einer starken Base.

- 19



‘in der A und R, wie in Anspruch 1 definiert sind, mt

ééS?zl()]scirreren von 3- Met hyl bEE?Ei\/)l 2E|Sozaoeoesaryl sutfonat dmmﬂ’mm"”ﬂ””m

S0~ ~~~As
3 60 C}3 as in der Ar wie oben definWert ist in Gegenwart el ner starken

1Y R Bl s e b e e

die Reaktlon I'n e em | ner en apr o- Ischen Losungsmttel in Gegenwart von
- ‘Coer schOs fegendicatleriait y| i t hi um durchgeffhrt wird. Revendicatboni 5 i]

%ﬁ-(g; oggdqo deGErHeEar ation st6r6osge§%|(ﬂme%ﬂa%l%ﬁ %’%%TY#WM@MH 1“25

H2 35 HO conprenant |es 6tapes
de. a) condensation d' un_conpose de fornmnule 6rale (11) 40 so Ar 45
10 : :

15

()

comprenant les étapes de:
a) condensation d'un composé de formule générale (if)

(1I)

ol
Ar est un aryle monocyclique, ayant la configuration (1R,6R,9R,2'S), avec le carbanion généré par
une base dérivé d’'un composé de formule (i)



"50 00~~~ oui Ar est un aryle rmnocycll u ayant ia config
R, 6R 9R, 2S), avec | e carbanion 533

une base deriv6 d un co
_forrml e (I1l) 60 65 20 - EP O 230 600 81 1 1111 1111 H111 1mllmnﬁ“iﬁmm“l

c L N Ss ~~~~~~~~~~~~~~ .

H (rerry 1 R-: 0" R est un
~groupe protecteur. dhyydr oxy st%T"S‘s’S&Zi 8 des bases appropd4, ayant |a
conflgurathn (S - (Z) pour ohtengr un corrpose de formule (1V) 20

00 ob~ Ar et R sont tels quo d~finis
ni on- géner 6 par une base derive du conpos6
|"iso- 50 ner e ZﬁR) ou 2(S) du

ate de fornukZ3Xd) 55

Wdessus b) r6action du car
de formul e (1'V) ci-cdessus .av
3-net hyl butane-1, 2, 3-tioi-
1% 2 -

o,
15 RJ_O
ol
Ry est un groupe protecteur d’hydroxy stable vis & vis des bases approprié, ayant la configuration
(S+-2), pour obtenir un composé de formule (IV)

(IV)

ol
Ar et Ry sont tels que définis ci-dessus;
b) réaction du carbanion généré par une base dérivé du composé de formule (IV) ci-dessus avec I'iso-
50 meére 2(R) ou 2(S) du 3-méthylbutane-1, 2, 3-triol-1-arylsulfonate de formule (V)

H
H
ox (v)
60 _
CH 3

ol

Ar est tel que défini ci-dessus, en présence d'une base forte, pour obtenir un composé de formule (VI)
65

21



10~ ~ ~~~~~~0 25~~~~~~~~~ ro\ ~~~~~~~~ H3 10 ~ RL | rosk
ittl eqgodWns idoes 20 C o _
250 ob 30 Ar at Rh son teis quo ¢dzfnis dfraessus; c) s6paratlon du
group. 22-sulfonyle du conpose6 de i&%ﬁ%‘a VI) ci-dessus par des proced6s
- con- nus; et d) s6paratlon i¥ groupq proocjur d' hydroxy R du conpose6 -
ngbl obt enu pour obtenir | ) Mysir6 cidssue. 35 2.
rockd6é sdl on’ja revendicatig ob | e conposddwggsfornule () pr6par6 est
| e 24(R), 25-dl hydr oxy- cahcl ™ ~M. Proc6d6 syl oOn les revondicallons 1 ou
2, ob Ri dans |es conpgs V) et (VI) &03Is brt.-butyl -
' quel conque des revendlicatons
onpo- 40 s6s (10. (IV) et"(VlI) est b
d onque des revendi cat ons precedentes,
dans |l oquel ia raction ™ - densation dans r6tap. (a) est coqggt e dans
unysol vant aprotique I nerjfe e presence de n-butyllithium 6. Pr e selon
| une quel conque des reverdi cati ons pre6dcbntes dans | equel |a r6action dans
I"eta- pe (b) du proc6deest conduite dans un sol ent aprotlque Inerbt en
presence d' un exces degef-butyl lithium

20

CH : (V) 60 Q0 Ar est tel que i

d- dessus, en présence d' une base EPW® 230 600BT obtenir un com:H Hﬂﬂfﬂ Im (ﬂl"!

-(VI) 65 21 EP 0 230 GV 131 (I I T e A\ i
H 2

ol
30 Ar et R; sont tels que définis ci-dessus; '
c) séparation du groupe 22-sulfonyle du composé de formule (VI) ci-dessus par des procédés con-
nus; et
d) séparation du groupe protecteur d’hydroxy Ry du composé ainsi obtenu pour obtenir le composé de
. formule () désiré ci-dessus.
3% 2. Procédé selon la revendication 1, ol le composé de formule (I) préparé est le 24(R),25-dihydroxy-
cholécalciférol.
3. Procédé selon les revendications 1 ou 2, ol Ry dans les composés (lll), (IV) et (Vi) est le tert.-butyl-
diméthylsilyle.
4. Procédé selon l'une quelcongue des revendications précédentes dans lequel Ar dans les compo-
40 gés (1), (IV) et (VI) est le p-tolyle. ]
5. Procédé selon l'une queiconque des revendications précédentes, dans lequel la réaction de con-
_ densation dans I'étape (a) est conduite dans un solvant aprotique inerte en présence de n-butyllnhlum..
'\\J‘ 6. Procédé selon 'une quelconque des revendications précédentes dans lequel ia réaction dans I'éta-
h pe (b) du procédé est conduite dans un solvant aprotique inerte en présence d'un excés de n-butyllithium.
45 7. Composés de formule générale (X)




“45 7. Conpose de formule gen6ral zséx 50 55 60 65 22 B~~~
C LO M3Ar 5 143C., 10 15 ”H,

.Ar et R sont tels quo deI nl a dans | a rovondi catlonxl th H2R Gam#u '"”"H”m

_hydroghne, Cu uf radical do formula. 2~ CH(OH) - C(CH3) 20H, ayant |a
configuration (R) ou (8) & |'atorne Zregtarbon. asym~tr- quo. S. Cornposfis
‘de fornul oeX dans a Isrovondical |l on€’, o0 R oat un hydrogbne. 9.

. 3B~-tortL-Vbutll6 - 22pto| 3 - Qyl - 23, 24 ]
25,:26, 27- pont anochol dcal.ci ~rol . = . Conposde solon |la 7oonicton 0O R
da—t’ | e radical CHaCH(O—|) #nt |a con- figuration, (R) ou (8)
A ratorne do carbon. Conpos6 solon |la rovendication 1 0.
ayant la configurati o

w
O
c
—
D
D
o
-
c
N
D
—~
Z
N
O'I
Q.
>0
<
=
]
—
(@]
o
c
O
>
(@]
w
c
-
—
(@]
-]
=
(@]
>0
.2
l
(@]
=l
—
—
(@]
-
o
I_
*
w
QD

Prockd6 do pr6paratiof crun dgpni posG solon Ia rovondication 8, dana | oquel
on condense un conpo- M 0 g.N~rale (1Q 45 50

. ") 55 Ar ort un aryle
-m3hocycl que, ayant.la coffi gL”at lon (1 R 6R. 9R, 2S), ‘lae le bam on
g6n6r6 par une bass d6&R§} dun-commposd de forbnule (I1)

20
“ H2
25
. Xo .
30 danslequelAretRssommlsquedéﬁnisdanslamendicaﬂoM ot R est un hydrogéne ou un radical de

formule -cHz-CH(OH)-C(CHa)zOH ayant la configuration (R) ou (S) & I'atome de carbone asymétri-
que.

8. Composés de formule (X) dans la revendication 7, ol R est un hydrogéne.

9. 3p-tert.-butyldiméthyisilyl-22-p-toludnesulfonyl-23,24 25 26.27-pentanordroléca!df6rol

35 10. Composés selon la revendication 7 ob R est le radical -cHz-CH(OH)-C(CHa)zOH ayant la con-
ﬁguraﬁon(R)ou(S)aratomodeearbonoasymétnque
Composé selon la revendication 10, ayant la configuration 24(R).
12. 3p-te¢butybﬁnéﬂwbﬂyk24(ﬂ)2$dhydmxy—22-pbluénasuﬁonyldmléedaférd
13. Procédé de préparation d’'un composé selon la revendication 8, dans lequel on condense un compo-
40  sé de formule générale (i)

sozu
50
(11)
. |
o)

ol

Ar est un aryle monocyclique, ayant la configuration (1R,6R,9R,2'S), avec le carbanion généré par une
60 base dérivé d’'un composé de formule (Il
€5



“65 23 EP 0 230 BOO B1 TITIT 1111

I(I : : ) Oigp(leegz 2uﬁogroupe pr ot esr:u?odsogyat;r oxy' st abI e vis A J\mlummmmm“\
appepr! 6, ayant |la configuraon (S)- 20 14. Prookie selon |%a reevérdlald

13, dans | equel |a condensation _est copduite dans un solvant apro- tique
inert. en prsno de n-butyli Fhm'r 842 Procede de pr6paraton d'un
conpose sWon | a revendi cation.1p, dans | equel on fait reagir |le car-

: bani on gener6 par une base d6fivp du conpos6 de fornule (1V) 25 30 35 (1V) -
46 45~~~~~~ K R10 50 Jans |equ Ar et R sont tels que définis dans |a
redendi cation 1, avec risonb 2(R) ou 2(S) du 3-nthyl- butane-1, 2. 3-tri .
1-aryl sul fonate de fornule (}}55 CH~~~~V OH3 65 24 Qb.

Hy (111)

.10

15 | nlo

ol : ‘ )
R; est un groupe protecteur d'hydroxy stable vis & vis des bases approprié ayant la configuration (S)-

20 (Z)14 Procédé selon la revendication 13; dans lequel la condensation est conduite dans un solvant apro-

présence de n-butyllithium.
ﬁql;g hﬁw de prépa?:tlon d'un composé selon la revendication 10, dans lequel on fait réagir le car-

banion généré par une base dérivé du composé de formule (V)

(v

dans lequel Ar et R, sont tels que définis dans la revendication 1, avec l'isomeére 2(R) cu 2(S) du 3-méthyl-
butane-1, 2, 3-triol 1-aryisulfonate de formule (V)

55 H
ArSO, : CH,
OH (v)

CH

24




_‘-Ar est tel que do6fini ci dessus une base f '
Mselon |a revendlicat don 15, dans |058&6ﬁ3%§9§ct|0n est gm‘mm‘ M
'_ 'sol vant aprotique inerte en pr6sence d' un exobs de n-but um % 10 15

-2.0 25 30 35 40 45 50 55 60 65 25

. ol.
~ . Aresttel que défini ci-dessus, en présence d'une base forte. -

. 18. Procédé selon la revendication 15, dans lequel la réaction est conduite dans un solvant aproﬁque
inerte en présence d'un excés de n-butylllthlum

N

10
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