) . a hitherto unknown cl ass
mpounds whi ch shows st rong activity in inducing differentiation and
rnhl biting undesirable proliferation of certain cells,. includi ng cancer
scells-and skin cells, to 5. pharnmaceutical- Preparati ons cont ai ni ng these
~conpounds, to. dosage units of sucEP@22I8268%ons,- and to their use in the
freat nent of di seases characterized by abnormal cell differentiation and/or -
el | mesdrigtidhat i on. The -conpounds of the |nvent|on constitute a novel - cl ass:

of Vi tamsn D anal I(31'ues and are re r‘f%ga ed b V&fﬁenera for Mty "hmgum
' m“ﬁ S DA o] ShieD
thl.’:s gfﬁ‘%w} g g? g]a?%t:"a gé Qun\:l QWQBsa Msof Q’gﬁigraﬂﬁn Hrdﬁ@leVanr Y

st and e nQGted? disbas! é’a{aﬁkﬁénze ®ye no&ﬁdc SIRTiff emfﬁirdhhnﬂmycdﬁ(prdlrfdﬂat&ane or.
di f f er eme corBpaunds dfatie in@ngon hitipite a opitel casa lof vitamin® analagueschndjatelreprasentsd iy the

~hydr opgnefddégrmled h t he proviso that [err] and R2 cannot both be methyl when
X is other than | ower alkyl), or, take ' e3 wWith the carbon atom '
nutfbered 25, [err] and [err] 35 can f : surated or unsaturated [err]
carbocyclic ring (including an aron;atr ' igh may optionally be
substituted at any possible positiorf r al kyl, hal ogen or
hydroxy; R3 stands for hydrogen or |4 a’ﬁd R4 and R5 represent
ei Pher each hydrogen, or when_tak
result that a double bond co
two undul ated bonds to carbo te that both Rand S forms_at this
centre are within the scope o € i nvention. In the context of this 40 - .
i n¥ention the expression "l ower ali'kyl i ndi cates a straight or branched _
saturated or unsaturated carbgp char nwth a content of from1l to 6 carbon
atoms. As it can be seen, the conpounds of fornmula | depending on the
meani ngs of J[err] and [err]‘ and/ or X, contain one or nore additional
asgimetric carbon atons angd g&ubl e bonds, and may thus form
stereoi soneri¢ forns. The ion covers all these conpounds in pure form
and-al so m xtures of them 48 shoul d be noted, however, that our -
i nvestigations indi catgo™ nOw&bl ®ydi fference in activity bet ween t he

stgyeoisoneric fornms. In addition, derlvatlves of I in which one or nore of
t he hywbicl famaa tadaaiso thmsgtodt the ras somrsmcbane)bestar@edm#row fawen 'djr'ox '

group i;joaem;\é?d?%v% Yérag&% Sﬁ:"o hrﬁ;gge R %Feﬁ o ﬁ{ 5? axg ang? gefé;lf;‘gt ol
deriv ' Qhd R2
f O.r?fml orr’n IQ sMh“aﬁbs ﬁ:isﬁu l@g e ri eﬂam h ar %&ggﬂmﬁéh rﬁﬁ/tdwbnallﬁﬂa
and i RupsttutddCailany pessiBle Pakifien (s) m.fwhu md,e{\ of hﬂdrdxa,lmrstdndgﬁt hedrogee pr boent -
‘a bondikyk sptRY sl Mfrepresweitheaem vd!rhgﬂn orfyehen taker) togethe f22nst'213‘~ *d'm!'ldl \e'ﬂme?SHas
t he t rthat doybip ‘O'IE?

(ﬂ"{ﬁf tha h ﬁ§nd| fonms t;ﬁ@?srﬂ“"BPfGF%V% epsthe t(?%!: m?e‘gg c ilog‘gwls of -
ventl OI‘I the ex I‘GSSIO é{g m r%ﬁ Itg g?{% fﬁe@iﬂt& QUIQ@% cg bO a C
i een rans orrre Into -0-acyl or
- 0 gl YASS ydn tﬂl’seélpﬁre c&uﬁdimaeacs k&durgn Q!dﬁﬁldhg iofl thelmedniogs\ot BhHR2 RE, R4 gid/RF, angfor X, '
I»L/‘hasnommemel yr been additonnl a#vatmecsr caaban gtioma rand/oD dguble \hends, gd may thus form

é’f\? nvemiop ic ese B nﬁs 1 orraiaéd al t e
t hég da‘ﬂ %ﬂ w@ﬁj?ﬁ?lg éﬁ str (F‘ g%§%.,|ni?£;°fj r nce I g;ﬁj:? ;%?we tdé
£ﬁ:€ tlé WHQ%VI% ghet aliewiisie tIhH sdoBe Tth\et i’n&’mrﬁe nt .
of d| S(etﬂﬁa&rsiﬁlaamitaés G eb- dnygsahmpr nal [T proli feratr on and/or cell :
d| f f er emppatllvmfgcedhrmrﬂpemm farmw%ellt Uf"F'bY isdwvdropyrand B2 pnds Sgr HydrpaaRey Bethvk he

aqmm'erﬁse'graepnﬁnem-arrdr rcheSesHohi L

“&E&} mpopnse W'arh fed B° akans
e uSE T 10 é‘-iir‘g%%e i{lﬁﬁg ot 1 litfucbd, S5t (<Ondi WRREE ¥, Seiabves WiUfe
theSe GmHPBEHABUE teiBla NG WHIRRTNE bE mireSHYl ros RUSY Navk Beerl fishsRImél WBS-O-dtyll dte0-
glycosyl groups, such masked groups being hydrolyzable in vivo. o
55 It has recently been shown that certain vitamin D derivatives, in particular 1,25(0H),D3 (1a,25- dihydroxy- -
vitamin Dj) are able to stimulate the differentiation of cells and inhibit excessive cell proliferation, and it has
been suggested that these compounds might be useful in the treatment of diseases characterized by abnormal
cell proliferation and/or cell differentiation such as leukemia, myelofibrosis and psoriasis. However, the well
known potent effects of these compounds on calcium metabolism prohibit the use of higher doses, which will -
60 give rise to hypercalcemia. Thus, these compounds are not completely satisfactory for use as drugs in the
~ treatment of e. g. psorlasls or leukemia, which may require continuous admrmstratlon of the drug in relatrvely
- high doses..
"~ It has now surpnsmgly turned out that the compounds of the mventron have a favourable therapeutrc index
A and. are particularly useful.in the.treatment of human and veterinary disorders which are characterized by
65 _abnormal cell prolrferatlon and/or cell dlfferenﬂatlon such as certam dermatologrcal dlsorders lncludmg'
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_ e. g. psorrasis or , may require contl nuous
dninistration of the drug in relatively high doses. It has now
surprisingly turned out that the conpounds of the invention have a
favourabl e therapeutic index and are particularly useful-in the treatnent
of human and veterinary disorders WgmEy287 826 acteri zed by 65 abnor mal
gell proliferation and/or cell differentiation, such as certain
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nchddi nee @k@nfiorCkdve ﬂwualbderﬂtaﬁétﬁl’n vl fbﬁtherﬁﬁlﬂlit{dtd’lnﬂ’eﬁ@ﬁﬁitomé réceptor i Blich céland for
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. ) o al azi ne-1, 4-di one, as known in
.the art), and the ring A hydroxyl groups are protected as
bert-butyidinethylsilyl (t-BuMe2Si) ethers (other suitable protecting
-groups are well 35 known in th ' (cl ude the etherifying and
esterifying groups e. g. as desc%ﬁngﬁglﬂﬂt ective Goups in Organic
Synthesis", T.W Geene, Wley, New York, 1981). dhe coupling of the

‘al dehyde function with agside chain fragnent is dgne at_fhe 5,6-trans
~vitam n stage (other posgi bil ik.pi es include the ci&Vi I n stage or masked
trilere stage, the requi dehyd8Thei ng obt af'ned attering the order
ofs reactions). The incorpor '?r] of—ttre—%i de chain f flg[mmt I nvol ves a
Wttig reaction (other typeS,of "c6GBLDHY, e. g. Bl doR“reaction, 40 or
reaction with a sul phone anRon, folldwed by elim nation or reductive
elimnation, are well knoyn in the art), the ylige Heing a

t b4 phenyl phosphor ane (other types of ylide being wel] PlPhgwn in the art).
Finally, [X] represents either X of formula I, or a |protécted or masked
derivative which can begconverted to X at sonme stage in the synthesis (and
not necessarily t stagﬁzlas I ndi cated on_t he hene). As shown on the

Reaction Schenmg , the hesi s @vol vd the Rr eparati on of
tﬁ% medi as-egé-%éwhi P38

| mport ant 453 : epar e conpounds
of formula | in whicH Y stlgn@iZ]}for OH. The correspondi ®dnpound | in

which Y = His prepared a®il ogously from 13. ﬁ‘lk@ltern Qi ve key
internmediate is the correspondi ng 5, 6-cis al dehyde 14, I ch can be used
aﬁ%l ogously to 13 or 12 ip the subsequent step orfthe Scheme to give the
co#t esponding 5,6-cis isoner of 11 and hence IIl. Reaction h then converts
t hes erhie Sid8Elatn feligimats lslyowinGn Tdbie 1oy sesed Mt ithegpurhosdsd illpstratipmaraitarepdescribet! imghe
synt Rrepaatiadst er 12 or 13 (or 14) requires the 50 reaction with a side
chR&in_fragnent (D), the synthesis of which can be achieved for exanple by

thUiHde%ﬁag“\jﬁgﬁeﬁgﬁS 6(41 65 3 x&:»'fX]O 227 826 B1 O [err] The side chain

fragnen S°sho l e I(eH,p- sel ested for the purposes of illustration
and are descrofgd in the P{appratioms. 25 Table | Side Chain Fragnment (D)
[@0r] [err]D(iii;X or [X] E)&%z)s-___ c: [err] HDii)
[err] H iﬁ&’cﬁéén)ﬁ _ [err] H D(iv)

[err] [err] "érr] D v) [err] The ketone A, if not

COMMET §heletohe A RhbttBmfrerdBRY aldfatl, ARADE PreBired by MeRiud MethBdshiad s cdvrte to the
C @BV Erbaéméthy! kétenedbby litsratumnmatiogh. |ksimereses Blaye domirerciiy peilghiy Stisg materigbone
cases B sheePrepsrations, We| startingimagdsiele/insermediptey %‘F)%:?"#a‘l: dif describgd) F’Pe%ﬂ&t‘%_‘?ns,
the stogestongnaueet i -drithirdinie diedrree of R g and D lg priodae tarensafibr SUhr &'
grven In order to describe further the invention, but not in any way to limit it, the details for the synthesis of some
40 particular examples of compounds of formula | are given.

For the purpose, the Reaction Scheme and Notes should be read with reference to Tables 1 and 2 and to the

_~ preparations and Examples.

-~
i

45
Notes to Reaction Scheme

On the Scheme, Z' represents an optionally protected hydroxy group, and Z also represents an optionally
protected hydroxy group (which maybe the same or different to Z') unless it is stated that Z = H, in which case

50 Zrepresents hydrogen.

For the specific numbered compounds described in Table 2 and in the Preparations and Examples, Z' = t-
BuMe,Si0, and Z = Z' unless stated otherwise, which requires step "b” to be a tert-butyldimethylisilylation
reaction e. g. with t-BuMe,SiCl - imidazole) and step “j” to be a de-tertbutyldimethyisilylation reaction {e. g.
with n-BugNF). .

55 a. SO,; b. Optional hydroxyl protection reaction; c. NaHCO; (boiling EtOH); d. Se0; - N-methylmorpholine N-
oxide (MeOH-CH,Cl,); e. (i} O3 (ii) PPh3; f. Side chain fragment D (see Table 1); g. 1, 4-Reduction under suitable
conditions with a selective reducing agent, e. g. Na,S,0, under phase transfer conditions; h. Formal source of
"R3 © . when R3 = H; e. g. NaBH, or other reducing agent; when R3 = alkyl, e. g. Grignard or other
organometallic reagent. A radiolabel can be conveniently introduced at this stage by using a suitable source of

60 radioactive R3 (e. g. for R3 = or 14CHjy); i. hy-triplet sensitizer; j. Optional hydroxyl deprotection reaction(s); k.
Any necessary reaction (sequence) for converting [X] to X.
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pespondi ng suffixes (i) - (v) to indicate the nature of [err
( g. for the sequence A(i) -> B(i) -> C(i) -> Di)). In order to describe
fdrt her the invention, but not in any way to limt it, the details for the
synt hesis of some 40 particul ar exa f ounds of fornula | are
gi ven. For the purpose, the Reacti ogebngﬁgpNOt es should be read with
reference to Tables 1 and 2 and to the preparations and Exanpl es. 45 Notes
to Reaction Scheme On the Schene, Z' represents an optionally protected
hyd@y group, and Z #HeaektiBRr&SHEMes an optionally protected hydroxy group
(whiTh maybe the same or ditferent to Z') unless it is stated that Z = H,
in whisch case 50 Z represents hgdrogen. For the specific nunbergd conpounds
described in Table 2 and™j parati ons and Exanpl es, & _~~BuM2Si O
, Which requires step
N reaction e. g. wth [er
ertputy|dinmethylsilylation reac
55 a. S2; b. Opt ﬁl hydroxyl prote&iaon reacti™sgrzc. Na
EtOH); d. [err] - N-mfthyl norpholine N- oxide [err] el Bi) [err] (ii) [err]
Si de chain fragrrentf(see Table 1); 9. 1, 4-Redgectieh under suitable
condi,%i ons with a sdlective reduci ng agent, e. rﬂ] under phase

> =™ R3 = H e. g. NaBH4

t ranster conditio. Formal source of [err] @

step ' to be a de-

or other reducing t; when R3 = alkyl, e. g. rd or other
organonetal lic g@aderit. A radiol abel can be convenibe @Hi ntroduced at this
stage,by using a sui‘;iaEbI% source of 60 radioactive R3 (e. g. for [err] = or
[err%ﬁ’ i. hy-triplet sensitizer; j. Optional hydroxyl Heprotection
"reaction(s); k. Any necessary reaction (sequence) for €onverting [X] to X
65 4 EP 0 227 826 Bl Reaction Schene [err] 45 50 b5 EPO 227 826 Bl

Reaction Schenme (continued) [errd nore polar isoner; 9 <- R nor e
poka/r,”i sonmer; 6 Z=H,|ess ' r;10 <- Z=H , | esg., r Asoper; 1

30

35

Zl

less polar isomer: 1
more polar isomer: 2

50

55

5 ~ contd ...
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. EP0227826B1 5:

isoner: 11 <

AZ H nDre porar
Reacti on Schene (conti nued further) 10 h [err] 55

[ SOITEI’

2 30 |

"FP 0 227 826 Bl Table 2 conpounds. | ndicated on the Reaction Scheme and/ or

"Referr

65 .

ed to by Nunber

.o -

i.n the Preppo2e?ezeBand Exanpl es Conpound

‘Formula (Z' = t-BuMe2Si Q) 5 Number Yor Z X or[X] R
,{{2_ R3 R4 R5 15 |1 H H [err] 36 I
err] H ion S h&ﬁ‘é r(]cont:.ﬂ-l?ed) | | [err] H [err]
10 18 11 REITRT °° [err] -7 19 |a11
[e [err] [err] [err] - - 20 11 [efr]
[&rr] - 21 lil [err] H [err] - 22, 2B |V
H ~H [err] H bond 15 24,.25 |V [erf] - H
[err] H H H 26, 27 1V [err] H [ert] H bond
28, 29 1V [err] H cHo [err] H. bapnd~30, 4 I vV [err]
Ho [err] H borig 32, 33 |V [err] [err] [prr] [err]
-H bond 34, 35 [err] > H bpnd 36, 37
v [err] H [err] \Y; ferr] H
o lerr] H bond 4 e [err H
" bgnd 42, 43 \% K [err] bond 25 #4, 45 V
- Jerr] H bond 46, 47 [err] [err]
clerr] [err] B 0,8
2
4 N K 1 Z“‘ 2!
N~ T
. i er; 8 &— less polar isomer; g}
. 25 _ Eﬁi:ﬁ Egiii t:gﬁer; 3 — more polar isomer; ] <
W 2=H,less polar isomer;l0 ¢&— Z=H,less polar §somer,l
{z =H,more polar 1somer:}_1_ ¢«— 2=H,more polar isomer; _2_
o clle CHO
_35.
'\/‘
. 5, L 31
o Z=H;13
50
.. 5§
LJ@r_



’ H ~ bond 50,51 -V [err] _
- . [err] : - H52,53" V [err] H [err] [err]
¥bond 30 54, 55 VI OH . H . " [err] H - bond 72, 73
SVELT CH _ H lerr H._ . _hond 65, 57 - - H R
“H  [err] H bond 58, 59|]='P°|2273253.-.0H  H - . Jert] .
. H . bond-60, 61 I - ™ - H [err] H . bond 35 -
B2, 63 I H H [err] H bond 64, 65 - | :
"OH [err] [err] .[err] H. bond 66, 67 I oH .
%[eﬁ%{ H bond 68. 69 | OH H ~ [err] = H-
H H 70, 71 1. CH . [err] [cerr] bond 40 - -
!:Not &s. (a) V\I‘F@raét"'BBnﬁchﬂﬁpé§93tfﬁuﬁqﬁ§uﬁg?r&ol umm, " t helt ransyconfiguration -
of the 22, 23-double bond is to be understood; (b) Eachjfgen® a I, 1V, .V,
‘VI and VIIl (and | X and XI, see later) represents tw skpaf& ered

conpounds. These differ only in their absolute configfiratfon ¥ ,Cy24. In
t he!®Pr epar at i ons and ‘Exanpl es, no attenpt has begr e tdd | dentXfly these
configurations, but it isyclgaghy i ed whi 3
.concerned in relative ternms by differentiating bgapptrgtously between their .
‘physi cal and/or spectroscopic properties (when polsdable) and/or by S
corteel ation with a particular starting material. _‘fhe conpounds | may al so.
‘be synthesized from steroidal precursors. Such §n approach '3 illustrated - .-
in the conversion of the conpound VIl (a) or « (both avar] able from - - .
di norchol enic acid acetate) into the "pre- vif " VIll(a) or VII'I(b). -
respectively, as outlined below. - 50 55 60 8 EP 0 227 826 B1 CHO .
[BeA] (i) Si de chain Fragnment (D) {see tex%) (di met hyl sul phoxi de,
[err] (i) N- br omosucci ni m [err] reflux); (iii) (a) ferr] - .
then (b) [err] (tetrahydrofuran ( f, [err] (ivV) _ e
11 [err] PhH-H20

4-Pheny|-1,2,4-triazo|in353,5-dione [err] 35 (V) _
e&s] = b); or (vii)+

reflux); either (vi)+ err] (3THF - MeOH, [err] (for'
[err] or [err] (THF, -10DMRf0r [grr]; n =1 - 6);

. 30

o | ﬁ/ | VI

50
- 55
- 60




err] (THF, reflux); (ix) 40 Irradiation with

medi um pressure Hg | anp through a VWycor filter (PhnHEtOH, [err]) * If step@F

(~) is included, the conpounds VIII having Rs [err] = H are produced; if¥

step (v) is omtted, the conmpound VIII having [err]= bond (trans) are

produced. + Chronatographic sepaept0227826B3 - 24 epiners nay be

conveniently effected after stage (vi) or (vii). 45 The pre-vitamn VI1I

may hgmpartially converted to the correspondi ng conpound | by keeping in an

|n%t£_r§_§ﬂu¥(m&dléﬂedd .theRdalion Rhémdand/dr benzene, or a mxture) at a
éfatreﬂt;bfu\lgmbﬁﬂ!mbﬂ{s?ﬂ%gﬁﬁf erably fromabout [err] to about

[ er r Fompaup eqU|I brium fgmu e G20 .| ceptable, Iess conplete,

cénvgf'@P?Sn has' Ben achi e%é’&Fé q fPomfwo %/\eeks at [err] to a few

m nutes at,[err] Thys equil Hbratha.lzrgay al so be. 50 perfornmed on a

hydr exy- prpt ect edudesiovat i va of Vl(trh,)zsuch as an acyl ated or

tri all:l‘.f(yl Si Iéyl at eEUMeaGrg/atl vB to gr(Oi&)at he correspondi ng derivative of | _ /
wifi ch8 i s cBnver t-8eMe by Conve deprotection reaction(s). Inplicit

int roupes t g zgﬁ?prrpo E‘q ICHEP" ?ated heretofore is the key reaction

estab{ i shipg tth ijr oxyng ou?)2 2@201 a 24- oxo. conpound. The reactions

exenpd,edi ey all gi \He rise ta a m xcHg)e ofHdi atioed eoi soners at this centre,
wisi c4,a®an® t hat- BeM&éphr ati 8n st edCigz- re iretl utess the particul ar

conp@kdl | Mcan bBY |ste ed 55 (cgz%z xtur "d However, bi ol ogi cal
resugg gg haR‘p sh ,%g pair g 24C - :?4 di® er eoi soneri ¢ compounds 1,
RS QYN S ng@ )(JTTDI’Q; ctw;é”’éﬁ tdpe ot eg It is theréfore
ne

a.gJam ,3geons tot- BGMégsa:Se tf—‘(EHQVOBID‘.CBHé on Ol t hepohent er nedi ate having the C -
22-CaMBI guivat i onBaMesSEEpondHng t 0-(EMa- nDFH; actbiové conpound 1. This is

possBheR b% usi fr§u e2L§l°<3rster§osel edEE:ﬁe or:ganog llic reagent (for R3 =
W

al ky4 :br educi powagant (f [err H) . 4 Met ﬂ |l ogy for the latter,
r ‘lgye, yreack. gmezgsd)eci albly is (apz%ﬂh g.hll y gl oped, and is particularly
4607 appls cathegsco conmmmynds CHy jchHt he bdad 23- doubl e bond is present

|n t 48 424-¥x0 | mBeMeaSi) at e - (Ciﬂhﬂﬁis*zQHTe pr olportllmndof for exanple either
corrp IV/ (seeBFﬁ iQ on SHhene) - ﬂz)t he H obt ai ned by reduci ng
, or fP'I‘ P be | g

Crease o for exanple the one or
(75 her emtl podeopf a chigal re ugj) g agent .boRanpl es of this type or
reactssran are reviewed for ewanpl e-(CR)AsSyniet ritendynt hesis, ed. J.D.
Mor r 5889, Academn cOPress, Léndon, (W):urre B . 1988d 65 An alternative

ﬂ%ac 841 hpproach9Bo an ef t:I ci entl ; uct'i*on rﬁ% ess is to recycle the
de 'Ig d - 24 |gErrer 9 CHs EP QH 826 B1 (b her in essentially pure
f or mgglgz adpi xed wipg smal | eCH He daghged isomer) after

sepaggse oni of eithen essent HaIIy adcl-lz)g)r jHlSt wonmed of the desired isoner.
Th| s79él:ycl| ng is @dhi eved by a m-(CH:Joxi §Hi i orbobdick to the 24-oxo conpound.

§ |th.E ﬁ:%&und 2 or @Zréééz;c;v .E‘Hr e), °fj,f,e§ gﬁ,fgb recr&gj\;%at ed

der
We‘ﬁ%bér 'E:o-ﬁp &orrh@smmi d?lfy |oh a2 -34S R 1ihe ﬁ?épa atibhs and
adm Ekaniptesy\hd #tteinipe hasiseen aate \oedermtyrmésedoﬂa;umbnsr kit @ri§ eeaely\mdidated lwehiobfolf rteacy

of5 t o fsemqalrapmefdmg few“eetemobvad'frf@vwamwasvqurve'y|bstVGPn dmmmn@' Pnd/ef

o R U e e T R

?3;” a}
prot &ﬁina 'on In@f dr VM B); peci‘nre@g;rm ined eQ,v.gJ ve , y convent | ona

d&pr ot ect i on step(s) and any necessary rmdlfl catl on of [X]. 10
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30 30 35 40 45 50 55 60 65 10 EP 0 227 826 Bl 10 [err]
I X, X and XI, Z' is protected OH e: g. t-BuSiM20 Zis either H or
protected OH, e. g. [err] 40 Wis either OH or protected OH, e. g. [err]
and [X] is either X of formula | cgp@2a7e2eBwhi ch can be converted to X
The present conpounds are intended for use in pharmaceutical conpositions
which are useful in the treatnent of human and veterinary di sorders which
as nti oned above, are characterized by abnormal cell- proliferation

and/ differentiation. 45 ‘The ampbunt required of a conpound.of formula
| (hereinafter referred to as the activeggigredient) for therapeutic effect
wi |¥, of course, vary both with the pgrticul ar conpound, the route of

adm nistration and the nm I reqt mrent. The conpounds of the

i nvention can be admi nistéered enteral, enteral or topical routes.
They are wel | absorbed ' el |y and.LELk_Ls_iI¢L4meferred form
of f&dm nistration in th bf system ¢ disorders. In the treatnent
of dermatol ogi cal disor psoriasis, topical fornms 50 |Iike

oi ntnents, creans d¥¢Q preferred. In the treatnment of systemc

di sorders daily doses ofVIIohal Q=0ae0 | L preferably from2 - 250 [err]
of 7& conpound of fornuIaVIIa(b)aQﬁHnisteSﬁﬁ ‘the topical treatment of
der mat ol ogi cal disorders, ointnents, ¢ Rifons containing from1 -
1000 [err]/g, and preferably from 10 - of a compound of
formula | are adm ni stered. The e fornul at ed,
preferably as tablets, cafsul es : ining fromO0.5-- 500 [err]
preferably from1l - 250 [ 8 selind of formula 1, 55 per dosage
unit. Wiile it is possi mo a aﬁtlve i ngredi ent to be adni nistered

al one as the raw chem ch . jpreferable to present it as a

phar maceut i cal fornqu I ORe” O¥feniently, the active ingredient conprises
fr dm/1 ppmto 0.1 % by wei ght of the fornulation. By the term'dosage unit"
is meant a uni'tary, i. e. a single dose which is capable of being

adm nistered to a 60 patient, and which may be readily handl ed and packed,
remmining as a physically and chemcally stable unit dose conprising either

th o e, ot CRlBnhrraib 1 o Bk Lihinf bublocth b8! 0 01 11 i d

phar Put i cal SHdthstinthidé
(iii) (a) BusNBr, then {b) BusyNF (tetrahydrofuran (THF), 20°C});
(iv) 4-Phenyl-1,2,4-triazoline-3,5-dione {CHCl3, 20°C);
35 (V). Na28204/(CmH21)3NMeC_|/NaHCO3 PhH-HzO reflux);
either {vi)+ NaBH,/CeCly (THF - MeOH, 0°C) (for R = H);
or {vii}+ R3MgBr or R3Li (THF, -10°C) (for R3=CuHyy 4 1;n =1-6);
(viii) ~ LiAlH4 (THF, reflux);
{ix)
40 Irradiation with medium-pressure Hg lamp through a Vycor filter (PhH-EtOH, 0°C)
},\\/T * If step (v) is included, the compounds VIl having RS = R4 = H are produced if step (v} is omitted, the

compound VIl having RS, R4 = bond (trans) are produced.
+ Chromatographic separation of C - 24 epimers may be conveniently effected after stage {vi} or {vii).

The pre-vitamin. VIIl may be partially converted to the corresponding compound | by keeping in an inert
solvent {e. g. ether, ethanol or benzene, or a mixture} at a temperature from about 0°C to 100°C, preferably
from about 20° C to about 80°C until equifibrium is reached or until an acceptable, less complete, conversion
has been achieved (e. g. from two weeks at 20°C to a few minutes at 80°C). This equilibration may also be

50 performed on a hydroxy-protected derivative of VIll, such as an acylated or trialkylsilylated derivative to give
the corresponding derivative of | which is converted to ! by conventional deprotection reaction(s).

implicit in the routes to the compound 1 illustrated heretofore is the key reaction establishing the 24-hydroxy
group from a 24-oxo compound. The reactions exemplified all give rise to a mixture of diastereoisomers at this

. centre, which means that a separation step is required uniess the particular compound | can be administered
-55  as a mixture. However, biologica! results have shown that of a pair of C - 24 diastereocisomeric compounds |,
one isomer is normally more active than the other. It is therefore advantageous to increase the proportion of
the intermediate having the C - 24 configuration corresponding to the more active compound 1. This is possible
by using a diastereoselective organometallic reagent (for R3 = alkyl} or reducing agent {for R3 = H).
Methodology for the latter, reductive, reaction especially is now highly developed, and is particularly well

60  applicable to compounds in which the 22, 23-double bond is present in the 24-oxo intermediate.

Thus, the proportion of for example either compound 1V (see Reaction Scheme) in the mixture, obtained by
reducing compound 1l or lll, can be increased by the use of for exampie the one or the other antipode of a
chiral reducing agent. Examples of this type or reaction are reviewed for example in "Asymmetric Synthesis”,
ed. J.D. Morrison, Academic Press, London, Volume 2, 1983.

65 An aiternative practical approach to an efficient reduction process is to recycle the undesired C - 24 isomer
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e formulations, both for veterinary and for human nedi cal use, of the
present invention conprise an active ingredient in association with a
pharmaceutically acceptable carrier therefor and optionally other
therapeutic 65 ingredients). The carrier %% nmust be "acceptable” in the
sense of being conpatible with t P QeB28BY cdient s EP 0 227 826 Bl of
fhe formulati ons and not deleterious to the recipient thereof. The
T or myimei ioressentidly pole form gr adniixsiovithnsnaallércamustsiof #sl des-fe@rlsmea)l qﬂer emaahlpn of
par eeitesr a#se(maﬂt hlwumg saypdefitbadrsisersisomery thisrraeyeinady achisved % ags
'eﬁ 2401 PR man ;Tffe SRS ISR R0l o TS O (ePYY BEoPYAEER It TP 1
d%sa m :f ot HdwetEH Yha ?nWo?Qﬁgmop%e%YaQLe €N94 RoMBL 19 FSadARltdre KRRYE 1 N
the & e&wé}b&ﬁdmseénoAhieﬁde&mhwwéf%u&tmrw bringing the active
I NQr edA sdebnd aedatvesorahasisiodcompotin Itididusgrated lnehe wioplinig of anartipeally beiromeraectator €
accederor of thnyertiie fragment iX gbthe malecule iwithftbe prignederivassironm the dB‘%% g (popgm-half”
un4 f depmgnt Xieoivah felewsdpris TsEoRY dPPféteé'é‘I“r"{F@ raoy resgesaty s isaies of Bl on
h aliquid carrier or a finely divided solid carrier or both, and then,
if necessary, shaping the product into the desired fornul ation.
Formul ati ons of the present invention suitable for oral adm nistration may
be in the formof discrete units as 10 capsules, sachets, tablets or
| #enges, each containing a predeternined anount of the active ingredient;
in the formof a powder or granules; in the formof a solution or a
suspensi on i n an agueous quuid or non-aqueous liquid; or in the formof an
oil -in-water enul sion or ter-ingoil emul sion. The active ingredi ent may
a"So be admi nistered in theR Am 01&3a bol us, el ectuary=pppaste. A tablet
mey’ be made by conpressing R dlnglthe active i ngred|e optionally
with one or nore 15 actes “d"ent s. Conpressed #abl ets may be
prepared by conpressing, |i Ao machine, the adqfive ingredient in a
feee-fl owi ng formsg 38 powder  prefgranul es, optigdal Le.-mxed with a

biader, | ubri,cant , Burface active or DEr si ng agent .
= by noulding, in a suitap achine, a mxture

Moul ded tabl ets nd
of the powdered acti ealngredlent and a SU|tabIg ,68r @i stened with an
igert liquid diluen© Fornulations for rectal mnistration nmay be in the
formof a suppository incorpofating the active ingredient 20 and a
carrier such as cocoa butter, or in the formof an enéma. Fornul ations
suitable for parenteral adnlnlstratlon conveniently conprise a sterile oily
Ol aqueous Preparation of the active ingredient which is preferably
isotonic with the blood of the recipient.. Fornul ations suitable for topical
adm nistration include liquid or sem -liquid Preparations such as
liniments, lotions, applications; oil-in-water or water-in-oil emul sions

h as creans, ointnments or pastes; or solutions or 25 suspensi ons such
as drops. In addition to the aforenentioned ingredients, the formulations
.of this invention may include one or nore additional ingredients such as

'uents, buffers, flavouring agents, binders, surface active agents,

Q ckeners Iubrlcants preservatives, e. g. nethyl hydroxybenzoate

cl udi ng antl-OX|dants) enul sifying agents and the like. 30 The
conp05|t|ons may further contain other therapeutically active conpounds
usual ly applied in the treatnent of the above nentioned pathol ogi cal
conditions. The invention will now be further described in the follow ng
ndA-1initing Preparations and Exanpl es: 35 Preparations and Exanpl es.
General . The conpounds referred to in the Preparations and Exanples are to
be identified by nunber (Conpounds 15
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P- 73 via Table 2) with the corresponding fornulae in the Reaction Scheme or
el sewhere in which Z'=t- 40 [err] and Z = Z' unless otherw se stated. For
t-he cognate Preparations and Exanples, only differences in the procedure
and the new data are noted. Analytical thin |ayer chromatography (TLC) was
performed on Merck plates pre-cogpg22rseésilica gel 60 [err] - The
approxi mate Rf val ues quoted are only neant to be used for distinction in
relative terns between pairs of isoners. Analytical high-performance liquid
chr\gat ography was performed on Lichrosorb Si 60 normal phase 45 colum (4
x 25 cnm) at a flowrate of 3.5 mM/mn. with 2 % nethanol in

d| chI ororret hane as eluant. The quoted retention tines,[err] are used only
fof distinction in relative ternms between pairs of isoners, and are not
necessarily exactly reproduci bl e. Nuclﬁr magRreti c resonance (NWR) [err]

i { Ferr using either TMS ([err]
RI” Coupling constants are
3&; unit. Mass spectra (nifz)
isf e ignal and base peak are
~dri §d magnesi um sul phat e.
is 1 and/or 2, 3, and 4) Vitam n D2
.(22.5 g) was dissolved in |iQgs (50 mM) and the m xture stirred
under reflux for 30 min. The S{2 whas distilled off, and the residue was
dried in vacuo to give a foam  IThis was dissolved in N, N di nethyl formam de
(100 m), and i m dazole (4. 5¢g) .and tert-butyidinmethylsilyl chloride (5 g)
V\.ea_lf added. The mixture was $ftirred under N2 for 90 nin. and then

ti

ti oned betweeh ethyl geetai®e and water. The organic 60 |ayer was
ncentrated to give a mxture of 1 and 2 as a

=0) or [err] ([err] = 7.25) as |nt/er
glh?/en in Hertz and are approxi mat ed’
were run at 70 eV and only the 50

washed with water, dried
crystalline solid which urated with ethanol, filtered off, and
dried in vacuo. [A porti'dn 0 thé % xture was separated by chronmatography
(‘H’l ca; 30 % ether in petroleumether a¥Ieluant) to give pure 1, |ess
pol ar isoner, needles (from dichloronethane-ethanol), [err] 0.06 (6H, s),
0. 67 (3H s) 0.88 (9H, s), 1.03 (3H, d, J 7 Hz), 3.64 (2H, broad s), 4.0
(M%b—i .4 - 4.8 (2H, 2 broad d, J 10 Hz) and 5.2 (2H, nm); mz 510 65
[err]) and 119, and pure 2, nore polar isonmer, needles (from
di chl or onet hane-ethanol ); [err] 0.06 (6H, s), 0.58 12 EP 0.227 826 B1
(3H, s), 0.88 (9H, s), 1.03 (3H, d, J 7 Hz), 3.65 (2H, broad s), 3.95 (1H,
5- 49 (2H, 2 broad d, J 10 Hz), and 5.2 (2H, m; mz 510 (M+ -
[é#r]) and 119.] The product (the pure i.soners can al so be used separately)
was suspended in 96 % ethanol (250 ml) and sodi um hydrogen carbonate (20 g)
' added. The stirred m xture was heated under reflux for. 100 m n under [err]
5 co&dradipe PaKiahdiKl, ¥ icprmectad OH €¢. tBuSIN&G00Z is @itikr pladt biotected M, bai wBESIMeohy |
adét Mvds a-rm\r ﬂﬁtoelprotw @'1' giam tCBUISM%Q quad Xinia sitkat X@fiformptaticor a Me'd’mmdn be

ACO oo lve, 3 . r ('6H 0, 57 w 88 (
osz.%«szp il el it et B o
5) relif rgﬂ‘in for 5”&5ma jort-l. and 6. 4

di Tteobro@ait requited i mcommharoe fc(rﬂ:ﬁl@ |rth¢)remim* aefanretigtodasi el abhvmahdjrydhem) for
rmr memmnwm i, fl@l"g Vafvrbethsm'thrtheuamwmPOW%Shwem@ﬂamdetrﬂﬂpeMdme
under“"ﬂf’i"‘ﬁ’;{h’gfﬁ B‘Fﬁt“i PQ %’l qf thé “d’é’;t 82 %10

vas aRBRl {e a;arbébelﬁn i el b “'°"' ol 5?&@%%?’ { aizas"‘é'};‘éﬁﬁ‘?

t Ise rnma%tntrmx.m: 2KbrtE 6r 8@ eRQPrébkred Inl thé aslmmuh f Bjatethicldi agmab@eef frmm% d
P Wit h 1800 ey, preterabdydfremd - 28R nt ¥ adngbutdofdforvailad, areoddnuni$téred.i i@ tHe tppical tryatinedt ofiSe
i n t hdermatipgical dgerdevpmmamm yergapggjor bamlcemwa@g b'smd| 1009 nafg; and nt?fmhmfre r@phy

¢ L ) e T AT refy et

n')NhuIént ® ;{oli‘ble F9r an 4ctié ufgﬂddlem tbrbeadmﬁ)steresl z&ﬁle (ad tre rm Srshica), it |s5pr2fe(a3‘d,to m,
5. 86 dréddpt itlas alphbdmadayticaltorthu@tidil C()Iiybhueuil,v the ddkive ingredient comprises from 1 ppm to 0.1 %
by weight of the formulation.
By the term "dosage unit” is meant a unitary, i. e. a single dose which is capable of being administered to a
60 patient, and which may be readily handled and packed, remaining as a physically and chemically stable unit
dose comprising either the active material as such or a mixture of it with solid or liquid pharmaceutical diluents
or carriers.
The formulations, both for vetermary and for human medical use, of the present invention comprise an active
ingredient in association with a pharmaceutically acceptable carrier therefor and optionally other therapeutic
65 ingredient(s). The carrier(s) must be "acceptable” in the sense of being compatible with the other ingredients
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TS Was dl SSO ve'| n' N N-d| met hyI forrram de (80 n1) and
|mdazole (3 8 g) and tert-butyldinethylsilyl chloride (4.5 g) was added.
Jhe m xture was stirred under N2 for 90 min. and then partitioned between

'ethyl acetate and water. The et hyEPRZTA28BlLayer was washed with water,
dried and concentrated to give a crystalline solid which was purified by
chr omat igfonpliytionsarsi rlot deletérizlusito theyrevipiei tReréofet her in petrol eum et her)

T ol | owdte btymrlemnys'tcardﬁ |esatt!"z§ﬁ "f ? s spitable. fet eraln tactat, @argmeze' @'%'"QGPWF’PE‘%@
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needl @guid; 37 in the hsar\Momln arwa v&‘dﬁﬁfeﬁ'ou@ian bha WateRiyi il emllIsOAEThO gétap ingredizint rhsy’:\alsol& %
et her atminjseteddd $a|fnrmeﬂfhreqilusaeleehamortp)meor respondi ng to 6 Rf ca 0 25) and 7
mg

(Rf_ ca.A eeblep m FtGu'ﬂ fHe cgrypr ing |.qr Idgrg th actlye3rygr or 6‘8’312
H, 151 a sdsog m %;;z omgrg ta e% p;:l s& @ ne(&

in of s i Eﬂ ;
0 57 ﬁ.‘fﬁs ggper ul&):l tablet é, -a u

al:ﬁxtbﬁ):fthép&ﬂde(réd’ictﬁémgr r315a duitabld cafrier m @Hned@nﬂﬂdi\dneﬁt Iﬁunﬁalﬂgenfr) Pure
6 and Womnaroasqpareamwnﬁmmm rsaa/mpllrethaformhea snpmva ldyyrpem-unme egrvapllgse)i-em
si#l Cand Q@rﬂtﬁé%g{'ng%qqqa erergm'rﬁfev'r}gra"ggﬁ"g}vaa r?t :fz r|l§ IH or arlr%fus
S-) aratro ve w % wi the Frt J
Prep ﬁ'ﬂ& raﬁé\ ?d r@erﬂ q d@ ar ti JsgthJs%Pﬁfe%' on
2 ( ‘ﬂotﬂ)s Hﬁﬂic kﬁﬁ@l“ﬁdatérrbr Wateh Incyi IQﬁﬁtsha.ﬂﬁrc a26ledils) oimt@nig Bt prtee] or 6ilrioit dr.
Thas sisuspersibnsalcumdmpszvas cool ed to [err] and treated with ozoni sed oxygen
unti | rned@mredhes*sen'@mns%me@ ﬁrs ts;tbe fasmuled %E@'Sdrvegmrmqvngc'm E'fk

an

Thuqrﬂnngw;%gmtﬁeﬁhﬁa# " vayingage R

ives, e inc ud

3¢
dddt;Kfat war m ng oro femperatur e, acro?'?\ggfurewas
di sout edrnai Joh'rpmdhs 45ay fudh&h&@fanrmmaam;apwﬁhedaawd hor‘dﬁiuﬁdls uslaivedppidl in the
- concemreatateaichf thlaboveasrntier@d natbolpgical Eandiiolsy chr omat ogr aphy (silica gel; 30 %
et her e fruention wilimowtbl &yrthgedeseribadinthe RBllayies rdimiting Erepaetiene pedibeeplarat el y
or, nore conveniently, as a mxture, which crystallises and was used
dijgactly in Preparation 6. The data refer to the separated isoners. First
el ut ePrepacatidns akd ExantilesaGendtall € need| es; [err] 1720 (aI dehyde), 1310 and
1160 [err] O. 06 (12H, broad s), 0.70 3H s), 0.87 and 0. 88 18H 2 9)
1 13 (3‘7§qe cgfnp rp@redgrqglefrgparftl nsjan p(Bttqbe @erﬁr@eg eQ( TPP“ az;s 50
vylt spo lgae( T aactrjn §c%e or %e gred |
[err] mﬁﬁ ﬁtio % f%énl:es iPthd procdduird nhrtmwﬁata dre me&sH
s), %laﬁrﬂébl Svet dibinatadrd phleLl‘.lﬂw rfofinedbn Mekrbk)plated.pdcoated with (sitith gdd600Rg. AB
q, J Tée qxlrdaté_Bf r(a!uleb quoted afe 4nl Iebntn:)be usgdsfor digtir@Hor( iR Félatde trrmsbeteleendpair§ of
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I €SPeheéed NulBarl hsy n% onladeRIMR) 'r nat
10 60 solutiohls @ CE3Gl; @ingCetArOIME(51= Of 6rmndP3r(epav 28) la® mtelnal tsnﬁrgpomng t:carstahuagre
mat er igiMen imideraadd efe appesmidhated 1 therneprestpamitaMass sp@traimiz) weierton 8070%Vant only ithe
peth o/ NARAT MapRAIngLAnd Pargrpeal 5p ayatrd: CHPEiRER IR ddedeper djad magresiumsyiphatg, 04
(6H, br s), 0.70 (3H, s), 0.86 (9H, s), 1.13 (3H, d, J 7), 3.63 (2H, br s),
4.0 (1H, m, 4.4 - 4.85 (2H, 2 br, d, J 10) and 9.58 (1H, d, J 3). 65 13
5 Preparation 1. Compound 5 {via Compounds 1 and/or 2, 3, and 4)
5
Vitamin D, (12.5 g) was dissolved in liquid SO, (50 mi) and the mixture stirred under reflux for 30 min. The
S0, was distilled off, and the residue was dried in_vacuo to give a foam. This was dissolved in N,N-
dimethylformamide (100 ml), and imidazole (4.5 g) and tert-butyldimethylsilyl chloride (5 g) were added. The
mixture was stirred under N, for 80 min. and then partitioned between ethyl acetate and water. The organic
60 layer was washed with water, dried and concentrated to give a mixture of 1 and 2 as a crystalline solid which
was triturated with ethanol, filtered off, and dried in vacuo.
[A portion of the mixture was separated by chromatography (silica; 30 % ether in petroleum ether as eluant)
to give pure 1, less polar isomer, needies (from dichloromethane-ethanol), 5 0.06 (6H, s), 0.67 (3H, s), 0.88 (SH,
s). 1.03 (3H, d, J 7 Hz), 3.64 (2H, broad s), 4.0 (1H, m), 4.4 - 4.8 (2H, 2 broad d, J 10 Hz) and 5.2 (2H, m); m/z 510
65 M+ - 80,) and 119, and pure 2, more polar isomer, needles (from dichloromethane-ethanol); § 0.06 (6H, s), 0.58
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P 0 227 826 Bl Preparation 5. Conpound 11 The use of compound 2 (from ™™™

eparation 1) (3.5 g) as starting material instead of 6 and/or 7 in

‘eparation 3, but using 50 %ether in petrol eumether as eluant for the

romat ogr aphy step, gave 11, [err] 0.04 (6H, br s),.0.60 5 (3H, s), 0.87
('9H, s), 1.14 (3H, d, J 7), 3. 65 (EFO0227825.BY. O (1H. m, 4.5 - 4.95 (2H, 2
rd, 10) and 9.56 (1.H d, J 3). Preparation 6: Conpound 12 10 The

Xt ur @ r t e u
;“epa\q@f U0 158 B L0 85 00 fodda S o) ATRBRATRY OB 50 WRFRA
n eli mmabmdnctc(ﬂwe[peren onfels dad ajgo beased sepp@rEll} ovab BusPEndid it $6ctv@ithap&(2501n))) avad
godl u e eea@@m @0 gbaddy ddaaeurem@uetwwrfeatewmem@um 1We'a'!'e't!d€l!m‘der

ef 1Bux ?,ﬂﬂ?i’ePa {453;&;"80" aed m p vee etEﬂ ¢ro8 c oyt

shed wlhts ﬁ |d wroaia as@n@mt) rca.ha n§ Qrigl Na;eih?,l \Qf)rpﬁM w:dxmatuaog;rr Y
or. s ubmmpwemuoma hefvad ander seffincaidesiygob @ su!aﬁondﬁseiewmdduaiwe@ gl inmeetwhadtea pitly
sildc ﬁgeﬂdedfsa%lmmm wdp@pﬂ@q W%FM# for 0 @iny patoye @ﬁde iure ‘mtqoehd

$
from e? ?%)mut?\e n@)&ﬂ @?ro?tggpmc sa g%i{r@g[g p oquz‘lr pﬁ Le‘IA p SI en
(13' ge? e n{ éras hu 14-:'2" toR 270 mbe 0 )05793 aa .Qﬂﬂnm d{m

nhiz4 94

d, JIﬂlHHZ]) 6 46 (1H d J. 11 HZ) and 9 60 1H d J 3Hz rzﬂZn 572 |\/|+ and

248. 20 This rmsptm! n _ds Mom@mz@ (80 mi)Tne,d uyéazelp €0 mmvnmtvm'mqmw{h

a mxt ﬁ'i" jde (&59) Tar © i3 sirred| undorodor PO yin-and e g rtigloneq between of
ace ith water. dr nd gonce t a crysta

oo B Al o) yzﬁﬁm Sl e Kot 43 ey
dfe sth Ilsatﬁn mleth retHSﬂuo!t g dtburiess lﬁa)adles‘}&g& (ftﬂ)H]‘h?Obﬁn $)0,07%12&85)(d

JI, ] 113H, s)60.885(9K1,1s},0.90l (9H] s)1 1.93 (38,11 J 9), 892 (1f}-broahi 5),8.58 (1H, BdadPdd: Pbrant! 8 dia), 97 (2H,

Br onDaow52P (A md 5183 (Hnd J(1BLF)) gnd $47 QHsd. KT Hel; mizBEL MdPedP48ol uti on of

acetyl cycl opropane (A(i)) (22 g) in nmethanol (150 m) was added brom ne (40

) \@t such a rate that the tenperature was naintained below [err]. Stirring

NS th@p.d,ﬁmiohﬂ%ﬁunagom&s tenmperature for 30 mn. before water (75 m)
vas added. After a further 15 mn. the mxture was diluted with water (225

M ) and 540 ghwasatisselkadin évpﬂm'rethérﬁe mitang hqtetkSQ:e(éQ ) opd the pixyeWasgtirrpd wide(nefluxed
500 umf‘tfzi’P ik dhe SO prd eHher filled gk a'&f’r th S@fw @ F dyi ‘? give g"&f‘?x é?ﬂ‘“‘?
H

pactio, Lt gg%‘ : '5’%3 '“fa?"""féxh
iaﬁégém r 15@5\#1 Horodd s), dr’i’a@mam i 2 ONo.&¥
’ycl opr(abp;ol u:aw(hemy lsmen myh bnopmamyUphasptmmmm) blrabmrt:lm)(t(zﬂ) ) dod&12t(2H) @n). Pure
at er i &lanqzx re pepazgief h@% recovobromatpigsaphly) isiticas 30 Yorpthen in patrelente ethermd
b1 | Bine @S elentia 61065 BH. s)gwgﬁ £t aw?owa@srwmﬁ i‘ﬁéz”s?aPmJ&%{ke was di ssol ved
Ln di chl oronet hane and treated with ether to precipitate pure C(i) as
_,oI ourless needles, m p. 204 - 205C, [err] 1.02 (4H m, 2.75 (1 H m,
89 (Mpadqtmﬂnsleoﬁ‘héqndaadnﬂs 45 - 8.0 (1 5H, m. 50 Prepar atlon 10

Oyefo ent | car bonyl rret hyl tr| pt:en hosphom um br%m de hod: a's(40
' ] ure 1 no

g’VeDar at I'T‘ )9 é ﬁ §§ t lfo on!lsBl gfn(f % d essentially

r epar o aﬁa Wab &eN pﬁ A, 4 yﬂ&osph.ne

ed aﬂt K\ﬁﬁﬂﬁg’iﬁlb\ﬂ? t& rootl @inbéra@re Rietr to’ﬁ A mixture was diluted with more

Br Oma(ﬂmﬂpl'dmedaohmﬁam WiB( wates) driedDertdacongentrgted. Thd residue wa$ purified by chromatography
{silica gel; 30 % ether in petroleum ether as eluant). 8 and 8 can be collected separately or, more conveniently,
as a mixture, which crystallises and was used dlrectly in Preparatlon 6. The data refer to the separated isomers.
First eluted was 8, obtained as white needles; vy, (CHCl3) 1720 (aldehyde), 1310 and 1160 cm-!; 5 0.06 (12H,
broad s), 0.70 (3H, s), 0.87 and 0.88 (18H, 2s), 1.13 (3H, d, J 7 Hz), 3.45 - 4.1 (2H, broad AB q, J 16 Hz), 4.2 (1H, m),

50 4.35 (1H, m), 4.7 (2H, m), and 9.58 (1H, d, J 3 Hz). Second eluted was 9, v,,x (CHCI3). 1720 (aldehyde, 1310 and
1160 cm-1; 3 0.07 (12H, broad s}, 0.61 {3H, s}, 0.88 and 0.89 (18H, 2H), 1.14 (3H, d, J 7 Hz), 3.45 - 4.1 (2H, broad AB
q. J 16 Hz), 4.15 {1H, m), 44 {1H, m) 45 - 495 (2H, 2 broad d, J 10 Hz), and 9.57 (‘IH d, J 3 Hz). It should be
noted that the use of the pure isomers 6 and 7 separately as startmg materials in this Preparation gives
respectively 8 and 8 free from the other isomer. '

;C y

55
Pl;eparation 4: 06mpound 10 _

60 The use of compound 1 {(from Preparation 1) (3.6 g) as starting material instead of § and/or 7 in Preparation 3,
but using 50 % ether in petroleum ether as eluant for the chromatography step, gave 10, 5 0.04 (6H. brs), 0.70
(3H s), 0.86 (9H, s}, 1.13 (3H, d, J7) 363(2H hrs) 40(1H m),44-485(2H,2br, d, J 10} and 9.58 (1H, d, J 3).

65
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I P T o earaton 12; p
Pi val oyI met hyl tri phenyl phosphonl um bromde (C(iv)). Method: as Preparation™

9, Starting material: Bromonethyl tert-butyl ketone ( B(iv)); Data: m p. °
234 - [err] Preparation 13: Phenacgpgz2irgeé Bipheny! phosphoni um broni de

(C(v)). Method: as Preparation 9; Starting material: phenacyl brom de

(B(v)) v) and tri- 10 phenyl phosphine were predissol ved

‘and comwma;ﬁﬁ%%’gﬁgg%fhsol ution with stirring. After the spontaneous

react i ofhe usg vd compsdurid 2 (fremecbperfafuorenm(t 5/g) af1etertivg inktesd! Insfead &ldiand/oN? inPreparafi@ry; |

C. \&5 but m-w@r%teMnmmtrol E%grwp#ampmqnyhrmet ehyetepi gave il P lﬁbtﬁ hierrsh 960

T

(D(F) ) BH.3- 88T {PHeP el 611, & 3). 4P (U &) di5s 48% FHP brd. 10 #n Ao (30 |

m ), and the solution was ext racted wi th sodi um hydroxi de sol ut ion (2N, 20 |

m ). The organic | ayer was washed with water, dried and concentrated in ,,[

vacuo Prepsratién &2 Compauat 120hi ch was puri f [ ed by recrystal | 1sation from o

di dal ororret h%rr]eofacetone tol_e |;/te 3 ' 20 ngedl eg ! se. 181 - [err]
u r 1§ NO

(7) go( Vi nt farat:gi nhli pa%’th‘fgve( r‘ﬁhpe lha:?:nz? S& ?’Ff 12% wea&s sug:em? duté’& IQh%nol

te (2 g) added. The stirred mixtur ted under reflux under N, f
Cycl opﬁnhﬁﬂ Qaéubw tay.lnam,tobufh &adei'rs pf&aaaﬁna SrefHel g'é'fe:’ezrtﬁhw?a;atﬁéﬂl{&u H0Me oRbnic
Pr gpar iayer ouas ivdshebindthtwarey, dmu.esudﬁnceﬁxratec) to diad 82 of r!ufflﬁentlﬁﬂty-for[sﬁb.‘.’ehu&lx 8se: AR. O

P8H ngnalchaV@ p]_q-wasmbtalrgd'pft q_thon@to:éapgv snlaﬁgelys % etheg i1y er ase]u?]r;tgy and
L e BRI,

Pl vaI oyI rret hyI enet [ phenyl phosphorane (D(iv)). 40 Met hod: as _
Pls.e'paratlon 14; Starting material: C(iv); Data: m p. 182 - [err] 1.20 (9H,
s), 3. "'('11'?“15“9”2‘7') nd 7.2 - 7.8 (15H, 'n). 45 Preparation 18:
ph%acy&msbx# ehyd Qb am%) g)QPth.% ﬁ Q%ma@%f 5RRR6H b bratidn 6
Startigge 8 ﬁmteb (3HVeylo.6d (@ALs),a"a (IHCES B, ), 1488 (1, 618), 4.91 SH brs), 5.88
di‘ch ombmuma;m(mbﬂm) Bt 69 (TH, dp13)183 - [err] 4. 41 (1 H d, J 25 and 7.2
- 8.0 (20H, m. 50 Preparation 19: Conpound 16. A solution stirred under N2
of the al dehyde 12 (0.93 9) and t he phosphorane D(i) (1 g) in dinethyl
sul"pho oh 8: 876 e [err] for 90 min. then [err] for 120
m n. Aﬁ'er Cc0O0 ?I ng,mtehe re'gctlon (sagi}”utlon was partitioned between ethyl.

acet at e Tanstirveat ieé-cooldacsolatibry of aﬂélelb\aioeordpar)e( AR g)aShedichniol (150 mﬁmz&l‘a,dddf bredine
and coﬂeehetrsaﬂeajratmthembaeemnyr rvelaamaesqmg@emﬂ@"rc \ﬁasmpwasthee@ ued at room

| grvemﬁéw M ?%mti" %%};g;;g f%%’ e B e e,

270 nm3° A% iinHE, nﬁz,os 2 Fihan
1.13(3H, d, J 7), 4.2 H, rr), . 96 (2H ‘m, 60 5.8 (1H d,
J #@ Hz), 6.14 (1H, d, J 16 Hz) 645(1H d J 11 Hz), and 6.78 (1H, dd, J

9 and &roparagldn ;d c%clggr%phg;rglnyqrﬂgthyltriphenylphosphonium bromide (C {€fi))

A '\

N Starting material (B(i)), and triphenylphosphine were mixed in equumolar amounts and allowed to react
45 spontaneously. The resulting solid cake was dissolved in dichloromethane and treated with ether to precipitate

pure C(i) as colourless needles, m. p. 204 - 205°C, 5 1.02 (4H, m), 2.75 (1H, m), 5.89 (2H, d, J 12 Hz), and 7.45 - 8.0

(15H, m).
50 . _

Preparation 10: Cyclopentylcarbonyimethyitriphenylphosphonium bromide (C(ii})

Method: as Preparation 9; starting material: bromoacetylcyclopentane (Bii)).

55 '

Preparation 11: Cyclohexylcarbonyimethyltriphenylphosphonium bromide {Ciii)).

: 60 Method: as Pfeparation 9; Starting material: Bromoacetylcyclohexane (B(iii}); Data: m. p. 244 - 7°C.
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B e I

Coor T P F&me«wwawl y
EP O 227 826B1 Preparatlon 20: Corrpound 15 Met hod: as

reparation 19; Al dehyde: 13 (1.0 orane: D(i) (1.64 g); Data:
_err] 0.06 (6H, s), 0.60 (3H s) %ﬂgngggfgl? 1..23 (3H, d, J 7), 3.85(1H,
9 , .5('1L—I.‘%r_§;, 4.92& br '2"8585 sfg\] 11), 6.14 (1H, d, J
6), © ranarstioni2;Pivaloymethyit '5’"‘&\‘(!!’"8’ nium bro ite (§(iY)- 5 g 16). Preparation 21:
Conpounghehge: algre%m Séﬁlﬂﬁ'ﬁ%%glaﬁﬂoﬂgml‘!%yl té- QﬁWd:%ne (ﬁ@_)g %agzmga 234-7°C
Phosphorane D(il) . Reaction conditions: 16 [err]

gyat ography el uant 5 %et hyl- acetate in petrol eum et her; Data: [err]

12H, s 0.58 (3H, s), 0.87 and 0.90 (eac } s), 1. 1 (3H, d, J

7) 4. Frepqmption 13; Phenadyl W‘W‘"ﬂ"’%’?{'ﬂhwm% ? }d," 3 11)6.44 (1H d, J
11) anduGmbg: 6d Fbpafiiion %; Ssiaffly Idheish @ns@arm.ep BR); VanRMRd: By 29 i
Metzh 0 doheaygpHgssHirR! wdre Qred shaley %u folueRe Etutiol’ Wath[¥ENgNAtter [hd bpohtabdoud
9); Reramcttlpmtﬂg)mdﬁltem:dmsfandwhsm u{itbleth]er Daiat ovwed 260°C2 h at 110C
Chr omat ogr aphy eluant: 5 %ethyl acetate in petroleumether; Data: [err]
0.06 (12H. s), 0.58 (3H, s), 0.87 and 0.90 (each 9H, s), 1.1 (3H d, J 7),

4. 35 ( lpraparliion fA: épénépfgjmmboﬁm%n M%nynﬁh&]m&,;n pf). J 11). 6.44 (1 Hd,

J 11) and 6.79 (1 J 9and 15 reparation Conpound 19. Met hod:
as Pr ep@8taeting onateldt (CAY) og)ywebs disidlvedlin dnclgyroml?mersp(h@mamd tm( solutiot ad exgypcted with
React |%H'“E‘dwgig;"r’3ﬁ§““°£62'¥1 2&@')3@?'30 to,bﬁ E é‘tﬂ gregaﬁtan: sowetw;:| n
pet,r ol ' Y5

et o e F R T T PR o
4.96 (2H : 5 81 (1H d, J 11) 6. 40 (1H, d J 15) 6.44 (1H d, J 11),

-and ;6. 80 1H dd, J 9 and 15). 35 Preparation 24: Conpound 20. Method: as
_Pr*e/gar%?mmqe‘rs Gyciensptyicartonyimptiydengtriphanyjphasohensae (BH1))) (1.86 g): Reacti on

C ito 1 I onma r uan % era| u _

et her : (1 h§§‘7) r}rer}rafybg‘ ir(fal"ﬁ ma erlgl &@gﬁ{n‘% pt159 %O gg?dEBk"go‘REBs%ﬁe"‘Qéﬁ"

9H, s), (3HdJ7 42(1Hn) 455(1Hn)497(2H,n),5.82
(1N d, J 11)' 6. 45 (1H d, J 11), 6.87 (2H n), 7.5 (3H, n) and 7.9 (2H,

m 345 Pre ara{:éu ; r@ 21.. A mixture of 1 ,__SZOO mg), sodium

i o PRI e hy e PomiBE e e aIRAE P (BB)-5 g " and

met hyl tMedeeydsavmmwmwbiaﬂrnb%mwl _@@aaté . godsye&ec(alﬁ TH45 éﬁndmw@w(m(.;kg A
m ) unghgrmanibegan). was stirred vigorously at 80C for 1 h an then [err orf
3036 n. After cooling, the reaction m xture was partitioned between 50

ether and water, and the or gani c Iayer was washed with water, dried and

conce wa by chromat ography on silica
gel (Q'I;u fpo'iﬁ §'&Fﬁm‘£?yﬁ°"|3§ uhr‘r’lsé'fcﬁ'“e)(—t‘-o give 21, colorless plates
(T wom emeatod iR PhspBation 14 Btafling Gazena|9§@, daed: ] p. 18P0 Cew 1.30 (91) s B.7€ 481, u2))-and

0. 55 (BH,7.84)8H, 3).87 and 0. 90 (each 9H,

\_/5 Preparation 18: Phenacylmethylenetriphenyiphosphorane (D{v)).

Method: as Preparation 14, Starting material: C{v); Modification: recrystallisation from dnchloromethane
ether; Data: m. p. 183 -4°C, 54.41 (1H, d, J 25) and 7.2 - 8.0 (20H, m).

50

Preparation 19: c::mpound 16.

A solution stirred under N of the aldehyde 12 {0.93 g) and the phosphorane __(_) (1 g) in dimethyl sulphoxide

55 (20 ml) was heated at 95°C for 90 min. then 105°C for 120 min. After cooling, the reaction solution was

partitioned between ethyl acetate and water. The ethyl acetate layer was washed with water, dried, and

concentrated in_vacuo to give a residue which was purified by chromatography (silica gel; 10 % ether in

petroleum ether as eluant) to give 16, colourless plates (from ethermethanol), m. p. 122 - 123°C; A, (EtOH)

270 nm, 5 0.06 (12H, s), 0.59 (3H, s), 0.87 and 0.90 (18H, 2 5), 1.13 (3H, d, J 7), 4.2 (1H, m), 4.5 (1H, m), 4.96 (2H, m),

\ 60 58(1H,.d,J 11 Hz),6.14 (1H, d, J 16 Hz), 6.45 (1H, d, J 11 Hz), and 6.78 {1H, dd, J 9 and 16 Hz); m/z 638 (M+) and
248.
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P 06 (24 ™. 5.62 (1H d, J 11) and 6.45 (1H, Y
d J 11) n12 640 (M) and 248 55 Preparation 26: Corrpounds 24 and 25. An

i ce-cool ed, stirred solution of 21 tetrahydrofuran (3 nl) was
< diluted W|th met hanol (8 rr1) and GOégﬁiggF%%Ih&/ith sodi um bor ohydri de (140
‘ng) portionwi se over 5 mn. After a further 10 m nutes, the reaction
mxture"ﬁﬂ?‘%@r?ﬁ"ﬂm B8t ween et hyl acetate and wat er, and the organic

- layer wag pa3hNedr &Pon%tﬁae gi: heggfa PEn&BRES DR(F6h )/ Dot 261496 sﬁhg déa&u 1o
was Cryg ls)SW's AOATLE}, e (1513&1 1H a?sngeuQ‘b ﬁ Ha:ﬁJﬁl 4Qﬂ1 d2M6R 1847
ZQ/have(mssem)hﬂd m(ﬂuﬁe,umese) Ie NVR- spectr a: [err] 12H, s), 0 15 -
0. 65 (4H, , 0.55 (3H, s), 0.86 and 0.90 (each 9H, s) 4 2 (1H m, 4.55

(1IH m, 4. 96 (2H n) 5 81 (1H, d, J 11.5) and 6.46 (1H, d, J 11.5). 65 16
EP O 2?] T?' gn 27: Conpounds 26 and 27. To an ice-cool ed,

. stipped soO utlon o start‘rng material 16 (100 ng) in tetrahydrofuran (10

M ) undeMethodr 3Redpavaticn mjdmihmdlmbgs?ﬁeermmm v): mhmnsnmondmhydbmdae
(70 % sUP§ Chmmptegraphv alyse % intpetrolgyntether; Data D408 (12 ‘7) 0.87and
conpl et?g’“ edm%%w%ﬁr%f’ & )a‘rzt(?*hg‘)rﬁaﬁt(é'f' .nam%mw e"éél'i“oﬁ’r Jrh‘b&‘drﬂé' %a% 1 HdR-79
part, et hyl acetate and sodi um hydroxi de solution (1 N), and
the organl c layer was washed with water, dried, and concentrated. The

resi due was purified by chromatography (si lica gel; 10 %ethyl acetate in

petrol eQm'!!!mua@o'eMm#t_} to gi ve the titIe corrpounds Fi rst el ut ed i soner

h’e” Qp00 atatis “I%fi) P§5p Q_E 37 dlt egy
a); i C( t: 5 ?:% tat &trol

4 0.90 [Bhah 9, Hld, [ﬁ)y45(182m)(15 H )5zﬂrld46 .4171)(6
d J(n:’l,Jd Hz)andl'mssuwas .fa)dnldos)ed by the nore po ar |sorrer 27, [err] 0.06
(\1/2 s), 0.15 - 0.65 (4H, m, 0.57 (3H, s), 0.87 and 0.90 (18H, 2 s), 1.05
(3H3d J 7 Hz), 3.45 (1H, m, 4.2 (1H, m, 4.55 (1H, m, 4.96 (2H m,
5.47 ( m,lo,ﬁz383°,(,mndq9 J 11 Hz) and 6.47 (1H, d, J 11 Hz). [it is
nQtabl e t haracteristic difference in the position and pattern of the
two pr ot Matmul aspﬂréﬁara{tueﬁ ng; Kldahyd'n 32 (11 g)hendspidraneeDiivl 2.1 §); Bestibiv echditions: a6iblat
of e YBIG: Shomagraphy 599 [eftipr inF@trgigum Bther Datandl 0.08(121 S{)OQG(%nd @87 apd 080
each obg sﬁg ayo ndfggsrb Hfs 61?3( Y53 (1 - AP (3 Ph AADITH. dnd 1D, 640(1H. 4.
[err] a ‘] reparation 28: Conpounds 26 and 27
(alternative rrethod) 20 An |ce cool ed, stirred solution of starting
mat@sial 16 (0:.82 g) in tetrahydrofuran (1 M) was diluted with 0.4 N [err]
. in net henepsration 24: Compebnd 2+ her wi t h net hanol (2 rﬂ) and treated with

8 R Al R A T i

and4b SR C1. 1790 6, YD S4.2@8 he) tﬁr(zu s@d (14280 18P EPEME fD €0, 687 (21,
vacuo. estwsmduﬂmm?:ﬁ purlfled ‘as descri bed In Preparation 27, to

gi ve separately crystalline 26 and 27. Preparation 29: Conpounds 22 and 23.
30..Met hod: as Preparation 27; Starting material: 15; Data: 22 (less polar
KSOBI ) pra 0.57 (3H, s), 0.15 - 0.65 (4H, n), 0.88 (9H,
\?% "'f"%{'l'hﬁ Gy mﬂ'??%% (1IHm, 3.85 (1 H n, 4.64 (1 H, broad s),
491 (1 W misuoad 15 _)(,20(6m5D s¢diith hpdroged. Bbbopdt!(0.81g), Jodidry dithidni®. (NE,S;Q4H,(0.81g). Bnd

e e ) T et
(4H50”) éth ? w W n d cu & resid
(1H, aéj i Ii.r 21 lﬁ'is’geﬁ( ?wﬁloehfer in petrolef:n :her)lto ;lveo 21, corfosrllel;z

plates (from ether methanol m. p 93 - 84°C, Vpay 1700 cm-1; § 0.06 (12H, s), 0.55 (3H, s), 0.87 and 0.90 (each 9H,
s).4.2(1H, m), 45 (1H, m), 496(2H m), 5.82 (1H, d J11) and 6.45 (1H, d, J 11); m/2 640-(M+) and 248.

55
Preparation 26: Compounds 24 and 25.

An ice-cooled, stirred solutoon of 21 (225 mg} in tetrahydrofuran (3 ml) was diluted with methanol (8 ml) and
60 treated with sodium borohydride (140 mg) portionwise over 5 min. After a further 10 minutes, the reaction
mixture was partitioned between ethyl acetate and water, and the organic layer was washed with water, dried,
and concentrated in vacuo. The residue was crystallised from ether-methanol to give 24 and 25 as needles. 24
and 25 have essentially superimposable NMR-spectra: 5 0.06 (12H, s), 0.15 - 0.65 (4H, m), 0.55 (3M, s), 0.86 and
65 090(each9H s), 4.2 (1H, m), 455 (1H, m), 4.6 (2H, m), 5.81 (1H, d, J 11.5) and 6.46 (1H, d, J 11.5).
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5. 85(1H, dJ11) and6. 47(1H, d, J11). Preparation 30: Conpounds 28 and 29.

Met hod as Preparation 28; Starting material: 17 (0.65 g); Data: 28 (less
pé&t ar i sonmer); needles (fromether- nethanol); [err] 0.06 (12H s), 0.56
(3H s), 0.87 and 0.90 (each 9H, s), 1.04 (3H, d, J 7), 3.81 (1H m, 4.2
(1H, m, 4.55 (1H, m, 4.96 (2H m,b EP.02R7@26/BI), 5.82 (1H, d, J 11) and
6. 45 (1H d, J 11); 29 (nore polar isoner); needles (from ether-nethanol);
Terr] Qﬁpgggkhzﬁbon{goms(ﬁhhdg) O 87 and 0. 90 (each 9H s) 1 05 (3H, d,

J7), 3.7 m, 4.2 (1.H m, 4. 55 , 5. 42
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11) 60 osyeaqaamtaaanofaae pﬁs wmlmerS 26/2% 38/3 54/B8-anid $8/59.h28 4nd &P werstdapinotgined as

St ar t 15ng nersies fiom| petrdigung ether- 'g9tha'19ht"ap 13D 118°Epad H3I- A3°C.dempstively-need| es (from

met hanol ); [err] 0.06 (12H, s), 0.57 (3H, s), 0.87 (9H, s), 0.90 (18H, s),

1.05 (3H, d, J7), 3.7 (1H m, 4.2 (1H n), 4.55 (1H, m, 4.96 (2H m,

5. 48 (ZHPerratﬁn&@ dohipouflds 26 ahd 27 ﬁﬁdrnﬁtu&n‘ti:hﬂ)d J 11); 33 (nore pol ar

i sonezy) ; needles (from65 ~nethanol); [err] 0.06 12H s), O. 57 3H

087 (9H, As)ice-EpoBd. (tllrSHsolg noiste@nq @menej 16(98? i t ‘tg furan ml) wa

g 5? iz) §6C:3n5v§§%$?ﬂg juﬁ:ﬁ ? he rea tlon eql‘éo% mléaf and
sh residue was

Met hogk  @gri eE:%Daés’a\ ibealin parﬁfoﬁﬁ hﬁﬂvdﬁi’bﬁbﬂe& crystgﬁim( %%Ad gg) IVBEI f I Cat i on:

only 2 i of LCeCl 3 solution used; Data: 34 (less polar isoner; [err] 0.06

(12H, s) 0.57 (3H, s), 0.87 and 0. 91 (each 9H, s), 1.06 (3H, d, J 7), 4.2
(1. H, . 4.55 9 : 516(1H m, 5.63 (2H, n), 5.81 (1H,
N jul) 6"’&6‘*&%@ ern‘ff’"ﬂj%ég 34 (5H, n); 35 10 (nore polar isoner);
D). 1, ot Ao B (G 1398 1w a4 Mo 54 T4 brae 1 g o8
6 88 ) 3H m " s

31 (1H(z+d,m).lsa§1 . d6) UBand 547 (#, d.9 111 23 (mvere pplasis iSH 057 0-15-/0,65 [4H,
o4l copa o uAdE g i B e 8 ek B8 i B Lo e (. bosd B hh
t et raFr'S/dr‘r’(?F Ha dh*&é’r trogen was cooled to about [err] and treated
dr opwi se with rrethyl-llthl um(ca. 1 Msolution in ether) until TLC showed

essentially conplete consunption of starting material. The reaction m xture
was t hen mwtnﬁqnme@brmunée!!wli&r and water and the 20 organi c |ayer was

vvasheﬂpvmthwaer d_concentr at 1 BSia! BlelSH mehY ether-
me.ha ?a' iz aimm el P"gﬂi& Bia! Flelh St bVl RS lry

aue—o

from et her ¥ o4, &f, g4 @R J‘Qﬁ@ag 1MEm); mp 4.55
as-/neeC“ ﬁy@ JG$%BBJ49-‘1HW SUNE (Mpe i®o needles (from
spectra: e[ﬂesi ettﬁn&]ﬁ MHZH 3), pse)(amEsMawaw q04¢4ch B, s), OOSBH(Q%IJW) ays (4. 74204, m).
0. 90 ¢2ackb59MH, my .96 (RHOM). p.43{2H.dn). §82)H, djJ 2‘73'(@45%& Wb (1 H m, 4.55 (1H,
m, 4.96 (2H, m), 5.31 (1H, d, J 16), 5.54 (1H, dd, J 7, 16),

Preparation 31: Compounds 30 and 31. _
50
Method: as Preparation 28; Starting material: 18 (0.6 g); Data: 30 (less polar isomer); Needles (from
methanol), m. p. 107 - 108°C; & 0.06 (12H, s), 0.56 (3H, , s), 0.87 and 0.90 (each 9H, s), 1.05 (3H, d, J 7), 3.75 (1H, m),
4.2 (1H, m), 455 (1H, m), 4.96 (2H, m), 5.44 (2H, m), 6.81 (1H, d, J 11) and 645 (1H, d. J 11); 31 (more polar
isomer); needies (from methanol), m. p. 85 - 86°C; 6 0.06 (12H, s), 0.56 (3H, s), 0.87 and 0.90 (each SH, s), 1.05
55 (3H,d,J7),3.73 (1H, m), 4.2 (1H, m), 4.55 (1H, m), 4.96 (2H, m), 541 (2H, m), 5.81 (1H, d, J 11), and 6.45 (1H, d. J
11).

60 Preparation 32: Compounds 32 and 33.

'Method: as Preparation 28; Starting material: 19 (0.5 g); Data: 32 (Iess polar isomer); needles {from -
methanol); 8 0.06 (12H, s), 0.57 (3H, s), 0.87 (SH, s), 0.90 (18H, s), 1.05 (3H, d, J 7), 3.7 (1H, m), 4.2 (1H, m), 4.55

(1H, m), 4.96 (2H, m), 5.48 (2H, m), 6.82 (1H, d, J 11) and 6.45 (1H, d, J 11); 33 (more polar isomer); needles (from

65 methanol); & 0.06 (12H, s), 0.57 (3H, s), 0.87 (SH, s), 0.90 (18H, s}, 1.05 (3H, .d, J7), 365 (1H, m), 4.2 (1H, m), 4.55
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. 81 (1H'd' 11) and6 46 1H d Jll) 25 Preparatldn 35 Corrpound 16 (from :
recycl ing of 26 and 27). 30 A sol ution of either 26, 27, or a mxture %
of these two conpounds (0.5 g) in dichloronethane (30 m) was stirred under
Thitrogen at roomtenperature with EPQ22 828 8Janese dioxide (4.0 g) for 6 h.
The reaction mxture was filtered, concentrated and the residue purified as
I N Pr eparm}, 8.96128.9n) HAs)eN,an)c8.824tHa k] J Y1panti®.45 BB, ®Rdplar at i on 36: Conpound 38. A
solution of starting material 26 (21 ng), anthracene (4 ng) and
triethylamne (1 drop) in teluene (5 m) under N2 in a Pyrex flask was
| r [ gh pressure ultra-violet lamp, type TQ 15072
.&%d Elgaoﬁ %L&’ Fg%g{:%«f;%%}g?%e for 100 mn. The solution was filtered,
concent rmtﬂmill mPrematmnaadSthhmg rewridu2 (8 mé)i Madih tohrqytvez dJolily S(ﬂsilqnl t@ad

gel ; 19a?9§!t(h 4%&?@@&9 © 5i096 t'-r?«bloéu ggp)h@m@goép Fb “?E “3’%7)3?_{ 3
. ( 12 rl mer ’ J
"@) %’% %g?_{zi: (mﬁ»éﬁz} 2 m)félat ﬁ;tsﬁ%% 2¢4J 3?54(1;'1 ,ﬂ? AL

41)
and H d, J 12 Hz) I t
shoul d be noted that |n the eI uant system speC|f|ed above, 38 is less polar .

t han and disti 3%“' shi bl e on TLC 45 from 39. Preparations 37 - 51:
ConHouRb‘!"B‘Q“" Lompounds 8and 3l vt hod of Preparation 36, the foll ow ng

‘f'ﬂ!

“@5

starting ».EL"Q" drM6 (%48 nig) 30 reBRydVURirSn gqnnyetéeedmt,eemé GBlel 85 R0 and
pr oducrgat WY Re®Qithighal r(ed. i1eM d)utiom D BB BAAPTLE shpivad) ebdestiatly Lkamblete
syste rrhapempttanesd stgtting netahalyTheneactie\ miktureawmias thgmammngmmggue( b grcngtt@g
of 20heorganie layet wes we émemwewr F'?‘hél“dzfﬁ“%’f' ¢d. aTeem% msa" g g'g her-

( Et 20) Metha t%ta@wm m:rﬁ"ig' P;]z}g‘ Qﬁ 7. gg(gs\re é& 090 (eachagﬁ
Dara ( gﬁf H%ip‘jo;“ ) 88 (11, f ?2H 953l1 Bﬁmﬁ (1!4535 -
0.65 ( (1 d, J41)2Rd ,1H J1

(18% s), 05(3HdJ7)345(1H m, 42 (1 H m, 435 (1 H, rr),
4.85 (1 H, , 5.17 (1 H m, 5.46 (2H, m, 5.99 (1H, d,J 12) and 6.24 (1H,

d\J/l 0.06 (6H, s), 0.15 - 0.65 (4H,
%"’(‘3&"“ °°6"’€§“‘?Q4}'°"3"°'f'6%° %Eﬁd%i’ J 7)., 35(1H m, 3.85 (1 H,
rT) 3665 A solution of either 26, 27, or a mixture of these two comflouhd$ §0.8-8) iffiichibrothethbig (30)mi) was50
(2H, mistir@nohdé. nitrog@i-at rédagfemberbiie witiBactive FiEngBNER AioRidé (491g) 89 6 h. TheAdaction pigture] 5
% Et OAwvas filtered, o@ncemtdtedend thg resisiue perifigd ag in|Brepagation)l Snggipexqrystgliined6.g9 (oH, s) |
1.05 (3Hd, J 7), 3.45 (LH m, 3.85 (L H m, 48 (LH m, 50 (1L H m,
5 47 (2H, ), and 6.1 (2H ABg, J 11). 40 42 28 10 % [err] 8

0. 06 ( Jedpardiion 36 Compoahti 385) , 0. 88 (18H, s) 1.04 (3H, d, J 7), 5
381(1Hn)42(1H m, 4.35 (1H n .4.85 (1H. rr),5452 r‘r?
A solution of starting material 26 (21 mg), anthracene (4 mg) and triethylamine (1 drop) in toluene (5 ml)
under N, in a Pyrex flask was irradiated with light from a high pressure ultra-violet lamp, type TQ 15022
40 (Hanau) at room temperature for 100 min. The solution was filtered, concentrated in vacuo and the residue
purified by chromatography (silica gel; 15 % ethy! acetate in petroleum ether as eluant) to give 38, 5 0.06 (12H,
s), 0.15 - 0.65 (4H, m), 0.55 (3H, s), 0.88 (18H, s), 1.05 (3H, d, J 7 Hz), 3.5 (1H, m), 4.2 (1H, m}), 4.35 (1H, m), 4.85 (1H,
- m), 5.17 (1H, m}), 550 (2H, m) 5.99 (1H, d, J 12 Hz) and 6.24 (1H, d, J 12 Hz).
;\) It should be noted that in the eluant system specified above, 38 is less polar than and distinguishible on TLC
“ 45 from 39.

Preparations 37 - 51: COmpoundS 39-53.

Using the method of Preparation 36, the following starting materials 1V (20 - 30 mg) were converted to the
corresponding products V, which were each purified by chromatography using the eluant system specified
{the entry in the 'Eluant’ column indicates the percentage of the more polar component of either an ethyl
acetate (EtOAc) or ether (Et,0) in petroleum ether mixture):

55
Prepar- V IV Eulant Data (for V)
ation

37 33 27 15%EtOAc  50.06 (12H, s), 0.15 - 0.65 (4H, m), 0.55 (3H, s);
60 0.88 (18H, s), 1.05 (3H, d, J 7), 3.45 (1H, m), 4.2 (1H, m),
4.35 (1H, m), 4.85 (1H, m), 5.17 (1H, m), 5.46 (2H, m),
5.99 (1H, d, J 12) and 6.24 (1H, d, J 12).
38 40 22 15%EtOAc  50.06 (6H, s), 0.15 - 0.65 (4H, m), 0.56 {3H, s),
0.89 (9H, s), 1.05 (3H, d, J 7), 3.5 (1H, m), 3.85 (1H, m),
65 48 (1H, m), 5.0 (1H, m), 5.50 (2H, m), and 6.1 (2H, ABq, J 11).
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d, J 12) and 6.24 (1H, d, J 12). 41 . -43 29 10 % J[err]

(1H,

err] 0.06 (12H, s), 0.55 (3H, s), 0.88 (18H, s), 1..04 (3H, d, J 7), 3.78
€l H m; 42(1Hr’r)435(1Hr’r)485(1H m, 5.41 (2H, m, 5.99 (1
H d, J 12) and 6.24 (1H, d, J 12). 4 30 10 % [err] .
[err] 0.06 (12H .s), 0.55 (3H, s), ﬁ?%ﬂzlwr!ﬂs) 1.04 (3H, d, J 7). 3.75
(LH m, 42 (1 H n, 43 (LH m, 48 (LH m, 516 (1L H 1), 5.43
(2H, m, as991¢1H23d15%e1c25canajm(e»Asém (UB5 (4H, MR)056 (BB.s), 45 31 10 %
[e

\é, [err] 0.06 (12H, -s)089foHs) ?QEH J7b3 “M's J?H"gJo’g)Q d, J
73 (1 H, ( %"5 gg 1
5 16 (1119 | 8 4%(5‘?3"”’& ”3 y ‘i‘? u«ﬁm, s“” Ll dp)., 4
46 32 10 %[err] [err§9 nﬁ)@ s),
0.90 (9H,81s), 48. 029( 3 ERDO J 7 omamﬂs) ussrean smnsy )1194(3 Jz) w(mmﬁ
m, 4.86 (1H, m, 5.16 (1H M, "%SQU* 41&?“9‘ :12) and 6. 24

0 5% (31%), % 88?9(1%%?%%,42‘ ""fﬁ ghﬁe,, LB Pyl

4.2 (1 H n?, 4.35 (1H, m (1!-5d,1.612§n|d62 1H, &J43), ( 2H n) 5.99
(‘1H, d, #312) 45anc!610% EtDH, d@ousu s)mstaH s)w(wﬂsmomeﬂd

'[err 0.08 (12H, s), 0.56 (3H (1H dzg
_ J(1H m 4,87 351%%;& ﬂt 25 17y,
526 (1H %0 Pin@and @4 ,357( 42( Lert]
0 08 (12H, s), 0.56 (3H, s), Oamn( fhﬂ]‘$16$1)H mqls 7 (28tHn), a)as
M, 5.17 (2H, m, 5.59 (284, cm)m)@n@ez (14 ¢, 472). 11 6. 26 1H d J 11)
d’”i 34(4§H . 38 10%Engg 500654'92“ s) sh9.BEl18H, 5), 0.90 (9K, sy 06 (12H s),
- 0.65 (4H, m, 0.54 (3H} "!%42( &HE’ 37 (1H,
,486(1.n’),517(1H 9(1% p, ﬁ Tandgﬂ(lHdJ
12). 49 46 5las 32510&0320 Et 2§.08 (12H, E)eusd(srﬂspﬁst((mHs) 83 (1HDmL5 - 0. 65 (4H,
n) D. 54 (3H s), .88 (18H, s 4(114 r134.871(H, o) §.1742H3 Th)( smxzwm 4.86 (1H, m,

(1H, 2(1H, d, J 1) 626(1H d, J11)and 7.38(Homk 1H, d J 12)
and 6. 24 ‘(71H c#*—‘ J 30 %0 °8“ f‘g (g,gw“,sw -0.06 (12H, s),
15 - 0.65 (4H, ), 0.55 (3H (,H e )_,1,,E 9535 3 7). 1.26

(3Hss), 482 (180 b, 363, o(lH 80’06(124-! Idss 18H5)31 (1H, d,
16), 5.54( lH dd J 7,16) 54%1%1'HL4?J("'U"113 Gfilﬂdmﬁfoll‘r(‘('.lﬂﬂ, d, J 12) 40

1 £.00 (1 6504 5 (4 ,
355 (1H, m), 4.85 (1H, ?;&i 4%@ %é?ﬁ ;1%%4&4’(13?’

53
q 55 (3H,%s), ii} 882—( i%%e‘é &‘?a
J{ 7,16), %9 99 gng %dzo%ﬂzbj ansioﬁa(i’zfl-l §)10-h5 -@.65 H;La osﬂﬁuﬂmmnamsqm 52:
Conpound 14a (Z = Z' - [err] MsoZ{3did, at) Plse( sR4.2 OH. GB Starti ng mat eri al :

12 (28 ny): I\/bdlflcatlon t he gﬁgyﬂ {3; wgwm rgﬁ%igﬁg%} f’l
. _Chr J’rat fes aph 5E eth jé?L 2H, s),
' (3H,'s ﬁ(?ﬁfﬁ tg E?f .n) 1.2 42(1H, mz3 (
A 435(1H m), 4.85 (1H, m), 5.17 (1H, m), 531 (1H, d, J 18),
\/ ' 6.54 (1H, dd, J 7, 16), 5.99 (1H, d, J 12) and 6.24 (1H, d, J 12).
45

Preparation 52: Compound 14a (Z = Z° = OSiMe,But).
Method: as Preparation 36; Starting material: 12 (28 mg); Modification: the triethylamine was omitted;

50 Chromatography eluant: 5 9 ether in petroleum ether; 5 0.06 {12H, s}, 0.59 (3H, s), 0.88 (18H, s), 1.14 (3H, d, J 7),
4.2 (1H, m), 4.4 (1H, m), 4.86 (1H, m), 5.17 (1H, m), 5.99 (1H, d, J 12), 6.24 (1H, d, J 12) and 9.58 (1H, d, J 3).

55  Preparation 53: Compound 14b(Z = H, 2’ = OSiMezBut).

Method: as Preparation 36 ; Starting material: 13 (24 mg); Modification: the triethylamine was omitted;
Chromatography eluant: 5 % ether in petroleum ether; 3 0.06 (6H, s}, 0.60 (3H, s), 0.88 (9H, s), 1.14 (3H, d, J 7),
3.85 (1H, m), 4.78 (1H, m), 4.99 (1H, m), 6.1 (2H, ABq, J 11) and 9.59 (1H, d, J 3).

65
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L, m, 4.86 ( nm, 517(1Hn’) 599(1H d J 12,.
6 24 (1H d J 12) and 9. 58 (1H. d J 3). 55 Preparation 53: Corrpound 17
(Z H Z' = [err] Method: as Preparation 36 ; Starting material: 13 (24
nmg); Modifi cat ion: the triethyl agpp22ra2e6®y tted; Chromatography eluant: 5
"% ether in petroleumether; [err] 0.06 (6H, s), 0.60 (3H s), 0.88 (9H, s),
1.24_(3H,_.d. _J_7). 3. (1HmM, 478 (1L HNM, 4.99 (1 H mM, 6.1 (2H, ABq,
J 117&, H’d"@"‘%‘;cf'%[‘bﬂ““ "J 3). 60 65 19  EP 0 227 826 Bl Preparation 54:
OO”DOWB%uuﬁén of'%ta‘i@dgutﬁdt&ibl 29 (3gy dntl Redrabityietimanium Budride (600yg) artetrahydrofuran (5 ml)
t et-rabslhaskeananBoiCLundEl Nofor BEm{nG Bitercpooling, thetreastignisahitian aas B‘t'mn d \ha@veh'ealhé'd at
[ &r r hcetateland 2[%|svt]lufﬁ brdr@ign gerhonager solution; ey the grgapi EY?"é‘Qét”P e#'am)ﬂ‘f’ gjﬂa
part Fﬂa R RN @gﬁ'ﬁ%’aﬁw a% M TANE Al i
sol uff gé M8 dann)drl ed and
conc frated T e re5| ue was pur| |ed by chromatography (silica gel, ethyl

awet ate as el uant) to give 54, [err] (EtOH) 265 nm [err] 0.15 - O. 65 (4H,
m, 0.58 (3H f-)ﬂ 8- 1.1 (1H m, 21.05 (3H d, J 7), 3.5 (1H m, 4.2
(1H, "Fﬂp""°55"( “‘PR)"“’QF 97 (1H, m, 5.11 (1H m, 5.51 (2H, m, 5.88 (1H,

d, J Q@G Bedrfation B starting rtdtrial: 29 (8PN, 21 (EDH) 265 nnCBWNELINGE (3R, mVesded, as
Pf5ep§)r 651ﬂﬂ(1ﬁ4:€aﬁabtﬂanlmg7rﬂ%uaa(nurgﬁ) 45&(]11 mgs nh))e!iﬂ](u( nt) Gi48 (26 50).1588 (B, 0. 15
- 651)(aAJ-Bs7rﬁH dJB (3H, 15 s), O.8- 1 (1H, , 1.05 (3H, d, J 7), 3.45
(1H n, 5 (1H m, 4.97 (1H, m, 511(1H rr) 5.48 (2H, rr), 5.88(1H,
d, J 11) and 6.57 (1H, d, J 11). 20 Preparation 56: Equilibration of _
CHP WBQ dnlpgotRdé¥9and74. 73 NU) in ethanol (20 n1) was heat ed
under ﬁgsﬁﬁg}?’&ﬁlﬂﬁgﬁen I%‘or 40 mn. After cooling, the solvent was

I 8ROV exisdlutiow ati8d73 mgdn ethauol @8 mfjurens pemed rgidr @QUWM@%{’@ AQ/mj "sM?'GaNQEJ

et hy nheawwt\easasmued .ond ghefesid tgr?%@u aso 15
|§ ret ;2 t;l;;?l % repg 5 (6

3%??(’?%1 o oAl r‘r) and 5.83 (2H, ). Exarrplel

(INE, 3R, 52 7E 20R)9 10- seco- 20- (3 -cycl opropyl 3' - hydroxyprop-1'-enyl)3- 30

hydr oxypregna-5, 7, 10(19)-tri ene, |sorrer A (Conpound 56). A solution of

st ar tExmypledt @76, 38.SLTE, eca? (3 oyele I‘%MWF‘!RFP?'I‘ utm™e (90 ng) in

t@cré‘ﬂ%ﬂﬂ'ﬁ?%”ﬂw "'WS WAt R LUMRPEPCP-E | ux under [err] for 1 h. After

cool i n&’solﬁ_j&ﬁ of §a%hd Aress ad'fah %} NRSetRdityiamhRRiGA fREAG mEtijtramartabeaand 2

% SOGHad K LRIGERAGAGININA] Rr & 6 Artdr @bblingl 1tble tehenoarsganmnmdsaryemoms:emhedww th

wat eracetake iagdi2 Grsddidh hydromccambnale sadution].[3ad the oradnie laxerovas washedexithjwater, dried and

g q;_ he( r $|qiqec@s urified @c gl laspta er as
R A %gf%@dﬁgg i1 gty 6@%%%“
(3H 1 H, n’) 4.81 (1 H,

5.02 (1 H, rr) 550(2H rr) 601(1H d, J 11) and 6.24 (1 H d, J 11)

449 Exanpl e 2:
1" E ExRmpte 27 (1 IR, J0recn20- 9 -exclonrapyiy fydroxyprop s R - $p- 1' - enyl ) - 3-
é\ydrdﬁ’ﬂﬂ'wﬂ&“‘ss %ﬁ’ﬂ’"‘f?‘f’gﬁér“f %?‘f('cgg;oun'dwm) S,‘F\/Et IElod: asyE2<arrpIe

I St aabinbdl amaﬁfp\eall Staftihg (fhtbrigBAty Mﬂﬁ&)a!)atgetr ,L (O 88526 0.151.10.68 (4P, h 0:55 BHE5
(&H s1.05 (8HD B, S BF3.4541H, m).B)94 (1H, B 4(aBH,H ), 5.02 {1 m)'.35415(2(|,]rh-),60n)(1H31 941)(ahéH6.247)
4.81 ((H,J1)., 5. 02 (1H, m, 5.47 (24 m, 6.01 (1H d, J 11) and 6.24

50 Examplo 3: (1S.1'E, 3R 5Z,7E,20R)-(9.10)-seco-20-(3' -cyclopropyi3’ -hydroxyprop-

1’-enyl)-1 3-d|hydroxypregna-5 7 10(19)-tﬂene. isomer A (compound 58).

Method: as Example 1; Starting material: 38 (15 mg); Chromatography eluant: ethyl acetate; Data: Tg 104
min, Anax (EtOH) 265 nm, 50.15 - 0.65 (4H, m), 0.56 (3H, s}, 0.75 - 1.1 (1H, m), 1.05 (3H, d, J 7 Hz), 3.47, (1H, m), 4.2 i
55 (1H, m), 44 (1H, m), 4.99 {(1H, m), 5.31 (1H, m), 550(2H m), 5.99 (1H, d, J 11 Hz), and636(1H d, J 11 Hz); m/z
412 (M+ )and134

60 Example 4: Compound 58 (alternative method)

A solution of 54 (15 mg), anthracene (4 mg) and triethylamine {20 mg) in toluene (5 ml) under N, in a Pyrex
flask was irradiated with light from a high pressure ultraviolet lamp, type TQ 150Z2 (Hanau) at room
temperature for 100 min. The solution was concentrated in vacuo and the residue purified by chromatography

65 (silica gel; ethyl acetate as eluant) to give 58. "
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Example 3: (1S, 1 '
E, 3R 52 TE, 20R) (9, 10) - seco-20- (3" -cycl opropyl 3" -hydroxyprop- 1 '-enyl)-1
¥ 3-di hydroxypregna-5,7,10(19)-triene, isoner A (conpound 58). Method: as
#Fxanmple 1; Starting material: 38 (15 ng); Chromatography el uant: ethyl
acetate; Data: [err] 10.4 nin, [erEPQZRIGIEBIGS nm 8 0.15 - 0.65 (4H, m,
Q.56 (3H, s), 0.75 - 1.1 (1H, m, 1.05 (3H, d, J 7 Hz), 3.47, (1H m, 4.2
55 ( llExarmiple 5418.1(E]IR,52))E,200)-§910) -bbto-20- (3" -Bycidprogyth’ -hyliroxpprop-1(-2H, m), 5. 99
(1H dpnvl) L&-dﬂwyroxmgﬁa 8.2.19{19); triene, Ssoinbr B¢gmprund §9)2 [er r] and 134 60

(aternatlve net Ql ution
ant by so At R xS i L o By o
ﬁiaal% i, fl% f'cruema, o8 Witk wee Ttrated
I arrp ryPrsidGe \1, Z@.f.emna&))maiograﬁwms &rrgmr @by raeezéteras Lmammdnowéﬂte, tartshﬁxn

was COWI?GMG(I:;M e):dmatnm/am@ aamdedldsemrresgmgw uT;}S:l?‘d 4t4£t(ﬂlﬂm Grsl ] (51 gﬂ?ﬂ'
r4
(o1 o e i e et el sl (ob 4R

52 7E 20R) (9 10) seco-20-(3' -cycl opropyl 3' - hydroxyprop-1 ' - _
enyI) 1, 3-di hydr oxypregna-5, 7, 10(19)-tri ene, isoner B (conpound 59). A
sol uti Gmmﬁlesgh(rdl&mg}_@anwmmqmmyl ammnl um fI uori de (90 ng) [ n

tetﬁahydr%)c{luran % Q‘)Cf %('ﬁx‘ hy[h“ﬁ?"ﬁ ux u?p fy%?:e
After |
‘and 2 '"a' P She B8 é&%eggﬁi%ﬁmwﬁﬁ ki@ Bhrk %ﬁg @I‘ror\éggraophy

vvashed(arucsbery\ahyeacetdiébﬁlhaancbg]wmentrat ed.  The resr due was purif
chr¥mat ogr aphy (silica gel; ethyl acetate as eluant) followed by
crydtallisation from net hyI formate to give 59 as needles, m p. 166 -

[err] I [err] 0.15 - 065(4H m, 0.56 (3H,
;g"g"'i’tt%ﬂ"‘{ﬂ?“’ MJ 7 H), 3.45 (1 H m, 4.2 (1HM,

4 4 ’(1HA§8ut|ot409ﬁ ((ﬁh’mg)rﬁethé (8 hl) (whs Kept Lder nitdbgentin 4hé darddat abdut 265 CIG 10 bibls. The J
ll\HZ) soleentiwés @oyebitih vatuo dndithe F4sidue porified by chrdrhatography (Bita gélxethyllacet8e as eluant)
Conpoufriiosed raarstallisationfremfeathb tormate fagive®Bon of 55 (15 ng), anthracene (4
ng) and triethylamne (20 ng) in toluene (5 M) under N2 in a Pyrex flask
vvas3o| rradiated with light froma high pressure ultraviol et Ianp type TQ
concenhnﬂt-hd-cﬁhydmﬁ@sfmﬁmﬂe@)rwsndi:anuAr(éomnbdnsl 88)hr orrat ogr aphy (sr lica
gel ; et acet ate as_ el uan

(ol er el e i 'Agrgg ggtﬁg‘;ﬁ% f r:g” :ﬂ]} £y ikopy e
U” ﬁn?g‘éél(ﬂ-l é he &

r rmve I N vacuo an t e residue purif |e y c rorratography (silica gel;

et hyl acetate as eI uant) followed by crystallisation from nethyl formate to

gl ve

§01 Ex (1 igﬁf og Prgxwrryen"oxypr op-1 -
yI) Ih e %ﬁyhdg’a?yﬂr gnaggi( 3%?"9)'”}-““‘3 tg'logéﬁ A (compound 60).
hod: na&hdoxaBTEkémpls 1 SERFink EaterRL 83 {38 Imgl2CKréRatoghphy Gisan RtHU SN hdiant,
- ethyl ¢eH}268 nmD30.85 (3Hes)r 10338H, d. § Fi &F) (18.66). H2r{1H] ®). A} (T, 56 4SBT H. 5i).,5.31 (BB m),
(3H 54!_1(2'7')"') 3911, 1. $112) ad 6.36 (1H, (‘1-' W) "?ﬁ“MMZt)*("ﬂlP" ]r;;’GSIzpngg (1H, m, 5.31
(1 H m, 5.45 (2H, m, 5.99 (1 H d, J 12) and636(1H d, J 12); mz
440 (M +) and 134 [err] 8.2 mn. '

50 enyl)- 1.3-d|hydroxypregna-5 7 10(19)-tnene, isomer A (compound 62)

Method as Example 1; Starting material: 44 (40 mg); Chromatography eluant: ethyl acetate; Data: 2,y
(EtOH) 265 nm; & 0.56 (3H, s), 1.04 (3H, d, J 7), 3.75 (1H, m), 4.2 (1H, m), 4.4 (1H, m), 4.98 (1H m), 531 (1H, m),
5.43 (2H, m), 5.99 (1H, d, J 12), 636(IH d,J 12); m/z454(M+)and 134; Tg 7.2 min.

55
Example 11: {18,1°E,3R.52,7E,20R)-(9,10)-seco-20- (3’ -cycliohexyl3’ -hydroxyprop-

6 1'enyl)-1,3- dihydroxypragna-s 7,10(19)-triene, isomer B (compound 83).

0

Method: as Example 1; Starting material: 45 (41 mg}); Chromatograghy eluant: ethyl acetate; Data: 7.ma

(EtOH) 265 nm; & 0.56 {3H, s), 1.04 (3H, d. J 7}, 3.73 (1H, m), 4.2 (TH, m), 4.4 (1H, m), 4.98 (1H, m), 6.31 (1H, m},
5.40 (2H, m), 5.99 (1H, d, J 12), 6.36 (1H, d, J 12}. m/z 454 (M+) and 134; T 5.8 min.

65
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At o SR AR AN SR e S R i
*%5’10 Exanpl e 9 (1 S, 1' E 3RSZ 7E, 20R) (9 10) - seco- 20- (3 -cycl opentyl 3
- hydr oxyprop-1'- enyl)-1, 3- dlhydroxypregna 5 7,10(19)-triene, isoner B
(conpound 61). Method: as Exanpl eépo&ﬁazggg material 43 (31 nmg);
Chromat ogr aphy el uant: ethyl acetate; Data: [err] (EtOH) 265 nm [err] 0.55

{3H, s 0 1H,0 (1H, ) 4.98

(1H, rﬁg,\ mple ﬁ% (,% ’3 ﬁf BAﬁ%"‘.’i’H ribrids) 1 0hah 36 (1M

d Tz G40 TMe and . anple 10: 1S, 1

E 3R S5#lethbg: %GR)an(rﬂ% 16 m@me’f@l Sm  Caromatpgrdbhyiejud racgyaté; Data: 398.2 min,
W -KnaJED é f (ﬁi‘l‘aS) 049(2'@(519 3H; %n'éd) 36 b‘r’f’eF" Azmﬂgw@r@m 4.99 (1H,

I\/bt hod”sh§3’F_(>l (Tt 297125, G B0 Thly Ayt bano 537 (1 Chr onat ogr aphy el uant :

ethyl acetate; Data: [err] (EtOH 265 nm [err] 0 56 (3H, s), 1.04 (3H, d J

7), 3.75 (1H, m, 4.2 (1H m 4.4 (1H m, 4.98 (1Hm, 5.31 (1H m, 5.43

(2Hp NExaniplB: (1S4 E. 38,52 7E.2R)-($10) Ge¢d-P)- (414" -dimbHyl3’ -rm;!rotmt(il\ﬁr) and 134;

[err] ehyl-13- *hy@gxmf.'re'l 118)-tnene isomer B (compound 65).

(11§y|1) E g iﬁ; Usff[ QeR? S‘agrfr %ﬁ%&icn&)ﬁ%&% Wélﬁah%gragémr l&ﬂa T469?; min,

5343](2H )amol(ﬂgd ]E‘é’rid8|36(14ll5d041) ny) ; Chrorratography el uant
ethyl acetate Data [err] (EtOH) 265 nm [err] 0.56 (3H, s), 1.04 (3H, d, J

7), 373(1H M, 4.2 (1H m, 4.4 (1H m, 4.98 (1H m, 5.31(1H m

5 40( 2 9 Py K d-134; [err]
o 2Eullhasy as% %ﬁ@g @mg«,?} rﬁﬁg‘ﬂ[ Ghlos2fd 1347

E, 5? 20R 1 -seco- 2 474 i rre hyl 3' hydroxybut 1'-

enyl) - | Miﬂduhg@ckmmylpnegtamﬁ n?qtér(i ..} Mmg)eﬂwpma@mdw eluaht ethybenetsteg Pata: Tg 8.2

VBLI 0 dming dmdz AEAGH) 265 nm, 53188(3H. 8 h? P%(?'érﬁ afk 4y ('gg ggqg(ﬂﬂ 'vihf SYrSBBAH &3t

etg%l ﬁﬁét‘)a?@(z’bé‘l)asd"fwg‘b" A8 (et ¢ 1) epe G nm [err] 0.56 (3H, s),

(9H, s), 1.04 (3H, d, J 7), 3.67 (1H, m, 4.2 (1H n), 4.41 (1H, m,

4.99 (1H, br s),-5.31 (1 H m, 547 (2H m, 6.00 (1H d, J 11) and 6.37
: (lH,/ dExainpld 15: (150" E,3ES2AELR0R) 4(8,10)(£bB0-20- (3’ -hydroxy3-phenylprop-1°-
= 3R--am uzquyaxwem)ﬁ-b&imzee'\e4-=°@°tEr(q?mmyreﬁ.l hydr oxybut -1

ﬁ,gt od: i ‘%d AR aér.a ez i 5&3@9% y & egmprﬁ%géﬁﬁaﬁam}%

et hyl m&’ar,% (ZW)%SSTRIG.B11[[BJ36(1[-IQIU]11)aEﬂ 0 56 (3H, s), 0.88
(9H, s) 104(3H d, J7), 3.63 (1 H m, 4.2 m, 4.40 (1H. n), 4.99

(1%, 15 brs) 5.31(1Hn,5. 43(2H m, 6. 00(1H d JII)and6 36(1H, d, J11).

Exanpl 0 ( hydr oxy 3- phenylprop 1
20 E.h 5‘%2.%35%&5%? %%k 133 i somer A (conpound

. d as 1; Startrng materraT 48 (29 ny) ; Chrorrato?qraphy
eI Mnt I\ﬁtl’mpl aaé:ainmlee] Shtm miferi®; 50 4D mg). ¢ SEihg)dJuats Sthy ate; [Data) b6
(3H, - s|EtOH) 288N :§|—¢15d06§l(4'7%m) Qﬁ”t‘lﬁh”ﬁﬁ” ELJ470 2216]" r@% UHgm). ¢ t” M) 58 (1
(1H, rrr'] 539 81 9. 112) Ay 631 6.00 (1 H d, J 11), 6. 36 (L H d 3J
11y~and 7.33 (5H, m. 25 Exarrpl e 15
(1S51' E, 3R, 5Z, 7E, 20R) - (9, 10) - seco- 20- ( 3' - hydr oxy3- phenyl prop-1' -
enyl ) - Ex@nple rnw@:?;z 20R)-19, 10)-B8¢ot 20- (3 -cvalopropyi¥ dwdroxppropyihbdund 67). 30
‘ dihydroxypregna-5,7,10(t!

)-triene, isomer B {compound 69)

Method: as Example 1; Starting material: 51 (22 mg); Chromatography eluant: ethyl acetate; Data: Anm,,
50 (EtOH) 265 nm, 6 0.15 - 065(4H m), 0.54 (3H, s), 0.93 (3H, d, J 7), 4.2 (1H, m),-4.4 (1H, m), 4.99 (1H, m), 5.31 (1H,
m), 5.99 (1H, d, J 12) and 6.36 (1H, d, J 12).

55 Example 18: (1S,1°E,3R,52, 7E,20R)- (9,10)-seco-20- (3’ -cyclopropyl3 -hydroxy-but-1’-

enyl)-1,3-dihydroxypregna-5,7,10(19)-triene, isomer A (compound 70).
' Method: as Example 1; Starting material: 52 (19 mg); 'Chrom'atography eluant: ethyl acetate; Data: i,

(EtOH) 265 nm, 5 0.15 - 0.65 (4H, m), 0.55 (3H, s}, 1.02 (3H, d, J 7). 1.26 (3H, s), 4.2 (1H, m), 4.4 (1H, m), .31 (1H, d,
60 J16),5.31 (1H, m), 5.54 (1H, dd, J 7 and 16), 599 (1H, d, J 12) and 6.36 (1H, d, J 12).
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thod: as Exanple 1. Starting naterial: 49 (42 mg): Chrommtography el uant:
et hyl acetate; Data: TR 7.2 mn., [err] (EtOH 265 nm 8 0.54 (3H, s), 1.06
(3H d, J7), 42 (1LH m, 442 (1 H m, 497 (LH m, 513 (L H m,

5.30 (1H, m, 5.59 (2H, m, 5.99 ), 6.36 (1H, d, J 11) and 7.33
‘(5H, m. 35 Exanple 16: %Zﬁﬂéél |
olp 1)-1,

1(1'S, 3R 5Z, 7E, 20R) - (9, 10) - cycl opropyl 3' - hydr oxypr ) 3-,
di hydﬁerrgPsﬂ'r(@&E-ﬂ_i 7;%%5@9‘%%&3?”}99;&;%9 PraxGEYt-120 Met hod:
as Examgl-L3-Ahvdraxypregns-fdi a0 P:friens; isomps B {ESmPRURI Tt ogr aphy el uant: et hyl
| acetat MethdH: 3s ekshgid 1 Slaldily nidterial B8 (1§ Rg)l BhromBioffaphy?éluantt) ethy) abetate Sbbta:Sh)ma,
- 0. 33 (E2bM) W5 nm, 50.15 -4.68 (a1 1Linl), 05 (34, oF, 1{01(31-!, &),7).4 20 BH( <) H4.2 (), m)A1H,(r). &1 (1. d.
- 5.99 (16, 5.3, (14, n) B)54 41+t dé JFengd 16}, 5.98 (1H) d.101P) a8 3f{IHed. ¥72)-
- (1S,3R 57, 7E, 20R) - (9, 10) - seco- 20- (3' - cycl opr opyl 3' - hydr oxypr opyl ) - 1, 3-
di hydr oxypregna-5, 7, 10(19)-triene, isoner B (conpound 69). Method: as
EXfP gkarh; le%%&hﬂ&l&%éﬁémlﬁc&&iﬁi%im) , Chromat ography el uant: ethyl
acet at e; Bata: [err] 50 (EtOH) 265 nm [err] 0.15 -°0.65 (44 m, 0.54
(3H, s)in 10y SBogBbi wes digsolpd 14mP5Y Te{thimjolution wag added #p g of ngjoer '1%,8%&? grof sef
(1H, rejnulsityimmpb mxdTheJﬂiitzgz was fegediy "g%fﬁef\% tion 8 ‘;r';‘i‘ég‘a Prethg gUxtyrq was .
| E, 3R, Syxefipvelgihp resyitinggream containg approximately 10,49,0f, 38 BEr gt S8 M it - 1 ¢ -
eng{) -1, 3-di hydroxypregna-5,7,10(1 9)-triene, isonmer A (conpound 70).
Met hod: as Exanple 1; Starting material: 52 (19 ng); Chromatography el uant:
et hyl Exembt2e:; Cdpavlas corgniping®%t CH) 265 nm [err] 0.15 - 0.65 (4H, m, 0.55

'(39Hq_| S) g visis Uastoadin 3 triglvearlde oFa Sbdim < i%? ‘L’eﬁé&%"ﬁh e ﬁa%-ﬁf ?ﬂgd ’E%/ml@ii.aé
(17 o v@g ei tef‘%%ttirﬁ;g%sx%%t 5yﬁgin 1 b j”:é h@%ﬂﬁgjs so a@a dl1d pafts J
13y a vhligﬁgdigt'l r were fixed opethér with ke3tifth Q\Skr&z& ofpgelafreapiies(Theselvere

E 3R 3 ed 64gh with 100Q) ofAREEY-R 6l doRitior; yadhalt em@flcapsule\cdntaingd Snug59.1" -

enyl ) -1, 3-di hydroxypregna-5,7,10(19)-trione, isonmer B (conpound 71).
. Mefhod: as Exanple 1; Starting material: 53 (17 ng); Chronatography el uant:
: et\ayl @c.etsate; Data: [err] 5 (EtOH) 265 nm [err] 0.15 - 0.65 (4H, m,
£0.55 (3M"™s)1.02 (3H, d, J 7),1.26 (3H, s), 4.2 (L H m, 4.4 (1 H m,
i 5.31 (11 cofposhabbtheforddia§ 1H, m), 5.54 (1H, dd, J,7 and 16), 5.99 (1H d, J
i 12ppand 6.36 (1H, d, J 12). 10 Exanplé 2RT B@rn@ ol ogi cal Cream Cont ai ni ng
;59. In 1 g alnmond oil was dissolved 1 ng 9. hi s jsol ution was added 40
. g of mineral oil and 20 g of self enul"s, ' ex. The mixture was

B A\ .

iheated to liquify. After the addition o hof st er, the m xture was
.m ¥ed well. The resulting cream cqqt gi qxi mately 10 [err] of 59 per
igram of cream 15 Exanple 21: : 1t afni ngp59. 20 59 was di ssol ved

“inatriglyceride of a mediumc acid to a final concentration of
:50 [err] 59/m oil. 10 Parts by ™ gelatine, 5 parts by weight

‘gl ygerine, 0.08 parts by weight poasﬂsi um sorbate and 14 parts by wei ght
‘distilled water were m xed togethey with heating and fornmed into soft

gel atine capsul es. These were theh filled each with 100 [err] of the 59 in
o+ solution, such that each ca‘sul e contained 5 [err] 59. Cains 1. A
cor;?ound of the fornula | 1

50

in which formula X stands for hydrogen, C,-Cg-alkyl, halogen or hydroxy; Y stands for hydrogen or hydroxy; R?
and R2, which may be the same or different, stand for Cy-Cg-alkyl, optionally substituted with halogen or
hydroxy, with the proviso that R! and R2 cannot both be methyl when X is other than C,-Cg-alkyl, or R! and .R2,
‘55 taken together with the carbon atom numbered 25, can form a saturated or unsaturatqd_ C3-Cq c?rbocycllc ring
including an aromatic ring which may optionally be substituted at any possible position(s) with C,;-Cg-alkyl,
halogen or hydroxy: R3 stands for hydrogen or Cy-Cg-alkyl; R4 and RS represent either each hydrogen, or when
taken together constitute a bond with the result that a double bond connects carbon atoms numbered 22 and
23: and derivatives thereof, wherein one or more hydroxy groups are transformed into Q-acyl or O-glycosyl
60 groups which are hydrolysable in vivo. _
2. A compound according to claim 1, in crystalline form. _ ) )
3. A compound according to claim 1, which is a compound of formula | in which R3 is hydrogen or mgthyl.
4. A compound according to claim 3, in which R4 and RS taken together represent a bond, the resulting 22, 23

double bond having the trans configuration. o ' .
65 5. A compound according to claim 1, selected from the groups consisting of the 3'R and 3'S isomers of:

23




[err] in which fornula X stands for hi/drogen, [err]-al kyl,

sane

or different, stand for [err]-alkyl, optionally substitu

hal ogen or hydroxy, with the pr ovt',spzklrgésb?rr] and R2 cannot both be
Kyl, 0

met hyl when X is other than [err]-a

W th

?ﬁf‘} ). e Yopttilonal Iy be
errT-al kyl,

hal ogen or

eist h¢frOH}p26H niny §1e. 85 (4. mMOSA (IHak)eh02t(3Hy alt h By 1.26d3HS 5], #-2 {1, m). B4 GtH. w1531 { e d.
r esuMt18% Skt (VB relob8 (EH.198nH7 g 1PleB 91144 § 1 and &3 " dnbt-ed 22 and 23 and

derivatives thereof, wherein one or nore hydroxy groups are transforned

into

CND ExtasipR20:DéHmatplbgicd ICréam ConthiningB9st al | ine form 3. A conpound accordi ng

net h

O acyl or O glycosyl 60 groups which are hydrolysable in vivo. 2. A

ety L3-8 %C'hmigsaasé@e'1$nd9(¥ t@?%ﬂrﬁ@ 'asirr%# ieﬁgggm,gdqs'h' g{;ﬁ%ew sel
y|p _Agia op p||sI dre&s-t CiF iop w 2 Eé &

togemﬁ'wﬁr§$%in?c%§wgonwtg? é%%gm;mh] ) ::gztfhéﬁ:é&l nH[y?@r_ebenga avi ng Fﬁeewas

tj/ans configuration: . A conpound according to claiml, selected from

t he groups consisting of the 3' R and 3'S isonmers of: 23 EP 0 227 826 Bl
Exanp

le 19: (1S, 1

" E, 3xamplp21:@apsules comtpining®8. 20_ (3' - cycl opr opyl 3' - hydr oxy-but-1' -

3t

enyl) -gh 3 i ' redi sabel faft\Soid 10SORHRI comcdntr@fidnd 86l g 8gyml oil. 10
N%w%%ﬁ%ﬁ%ﬁ%ﬁéﬁ i) A TR K ki b= ket Ao

et 1ty by aeejhedistlleDalater wheriikedtogetiferwdhihe2iph anhfiorrfeaiintp s¢ft délatine Qar3Bleg. JThipsemere
0. 55 t§@Hilled yach wirh 10@HHof the 53%in 9if solutionGuehathat eggh capsule gontaiped g 294 (1 H m,
5,31 (1 H d, J 16). 5.31 (1H m, 5.54 (1H ,dd, J 7 and 16), 5.99 (1H d,
J 12) and 6.36 (1H, d, J 12). 10 Exanpl e 20: Dernmatol ogical Cream

Cont agygtidd 59. In 1 g alnond oil was dissolved 1 ng 59. To this solution
was added 40 g of mneral oil and 20 g of self enulsifying beeswax. The

m xt ur B Aresphendobthetfermuladui fy. After the addi
m%ture was mixed well. The resulting cré&
of 59 per gram of cream 15 Exanple 21:

dissolved in a triglyceride of a medi (@
concentration of 50 [err] 59/m oil.
p&ts by weight glycerine, 0.08 p
parts - by weight distilled wat
formed into soft gel atine caps
[err] of the 59 in oil solution;
59 Clainms 1. A conpound of the fo

45

55
60

" 85

tiongof 40 mM hot water, the

cogtai ning 59. 59 was

&y "acid to a final

efight of gelatine, 5
po2 assi um sorbate, and 14
xed together with heating and
were then filled each with 100
wCh t hat each capsul e contained 5 [err]
julta 1 [err] 40 45 HO Y 50

in which formula X stands for hydrogen, C;-Cg-alkyl, halogen or hydroxy; Y stands for hydrogen or hydroxy; R!
and R2, which may be the same or different, stand for Cy-Cg-alkyl, optionally substituted with halogen or
hydroxy, with the proviso that R! and R2 cannot both be methyl when X is other than Cy-Cg-alkyl, or R! and .R2.
taken together with the carbon atom numbered 25, can form a saturated or unsaturated C3-Cq carbocyclic ring
including an aromatic ring which may optionally be substituted at any possible position(s) with C;-Cg-alkyl,
halogen or hydroxy; R3 stands for hydrogen or Cy-Cg-alkyl; R4 and R5 represent either each hydrogen, or when
taken together constitute a bond with the result that a double bond connects carbon atoms numbered 22 and
23: and derivatives thereof, wherein one or more hydroxy groups are transformed into O-acyl or O-glycosyl
groups which are hydrolysable in vivo. _

2. A compound according to claim 1, in crystalline form. ' ] '

3. A compound according to claim 1, which is a compound of formula | in which R3 is hydrogen or mgthyl.

4. A compound according to claim 3, in which R4 and RS taken together represent a bond, the resulting 22, 23

double bond having the trans configuration. o ' .
5. A compound according to claim 1, selected from the groups consisting of the 3'R and 3'S isomers of.
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r [err] and R2, 55 taken together

t he carhbon %fto e S 5. can for
i e 2

g ,ugv%ed ormu_nsat urated [err]
p
hydr oXyethd?3 as tExavdSie 110 IStdmtirdr rogerial:(83 (i 2 mig]; -Chirdaydtogréphy @haing: ethyl] adeeate; Edaean tr.max

Wwnt&i ns approximately 10 [err]

hyd Y ds for hyd hyd [err] and R2 e en or —
I oXy, st ands or rogen or I oxXy, err an s I C :
o i it immnn
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h fofnula X sfands fof”hyaféééhfl[err] aIkyI hal ogen or hydrox

stands for hydrogen or hydroxy; [err] and [err] mhlch may b u
different, stand for [err]-al kyl, optl onal Iy substituted w ?HIM‘ ﬂ m”“‘
"hydroxy, with the proviso that [eEP| Zﬂkﬂmu¥hannot both be nethyl wheft X'is
*other than [err]-alkyl, or [err] and [err] 55 taken together with the

carbon atom nunbered 25, can forma saturated or unsaturated [err]

car botNE3IR5E TE-208) 9)1%e4cadP- Ngcmpmm‘rﬁ&bwtowvmg'm&-ﬁ hpdrgxyorpgnh 214 (§9)hrene;

subst d {EAR 5Z7E- 2R 9,00 58cp 37 B - pYsioptopyri(-Bydrasyerar- canvl)-1. 3 {dibydroxvirergpt e fr 10419)-

h y\jldopt 1 E%ﬁ Siyé‘m 9 f“p £ecQ~\\?\g ED %Qﬁmtyl&eﬁJdl%%rwll len?fh gngJrgﬁgJeaﬁae-‘?f Wﬁgt

elthe,wmﬁcﬁ nydr ogen or n taken together constitute a
r esul (1S{1E8R, sg,7glmmbb 40- mndo @Omlwé)@l mawroxypabonmmu [sityaebxyplegha g, 7A819)and
eri virierges rox roups are transforned

|n R.5z 7E, 0- @4 3\m1ir Pyareg 192trle

’t" ﬁi@%ﬁi&g %?} 2 %p "d"w%ys :’a’s% J’. °"’ ,,*, ;’:V 7 ﬁ&ﬁg HERS di ng
to c QISITE3R SBME,20R)-B,50- éth—QWObl}% p%yu 30h xab tI-Jhy xypre ﬁ@a‘{ﬁm or
met hytriend. A co ound according to claim3, in mhlch R4 and R5 taken

o’%Et hérA meﬁp@@enwdwmmpw@droégemu ngvhizh a compeind bf fermdaN: havi ng t he trans
figuration. 65 5. A conpound according to claim1l selected fromthe
groups consisting of the 3R and 3'S igonmers of 23 EP0227826B1 (1

E, 3R, 5Z, 7E, 20R)- 9, 1 0-seco-20-(3' -cyc oprop*? 3' - hydr oxyprop- 1

-enyl) 3- hydroxypregna 57,10 (1 9)-{rihe"~ (1 §1 E, 3R 5Z, 7E, 20R) - 9,
1dwseco 20- (3" -cycl opropyl - 3 - hydr o
' -enyl)-1, 3-di hydr oxypregna-5, 7, 10(1
0\seco 20- (3' -cycl opentyl -3' - hyg ¢
'-enyl)-1, 3-di hydr oxypregna-5, | ieﬁe (1
04§eco-20-(3'-cyclohexyl-3'-h 5 : -
‘-enyl)-1, 3-di hydr oxypr egnha-5, 7, q;19)- triene; (1 S. 1
' B-3R, 5z, 7E, 20R) - 9, 10-seco-20- (4f ,4' -di net hyl - 3' - hydroxypent 1'-enyl-1

, 3-di hydroxypregna-5,7,1 0(1 9 -triene; 10 (1S,1 'E, 3R 57, 7E, 20R) -9, 1
0-meco- 20- (3' - phenyl -3' -hydroqyprop- 1 '-eny§)-1 ,3-dihydroxypregna-5,7,1
0(1 9)-triene; (1 \
S, 3R, 5Z, 7E, 20R) - 9, 10- seco- ( | opr opyl - 3' - hydr oxypropyl ) -1
,3-dihydroxypregna-5,7,1 ¢ jene; (151

' B3R, 5Z, 7E, 20R) - 9, 10- seco-20-(3' -cycl opropyl - 3' - hydr oxybut - 1

-enyl) 1, 3-di hydroxypregna-5, 7,10(19)- triene. 6. A nethod for producing a

Ol!ml!h"ll'f R‘C Fﬁlﬂan E anid rR5 \afe aﬂﬂ&imaba‘lp@elr[d] 81X, fa® KiBfiHed abdle, d5a petdcied 3 masked

LlS,l E, 3R 5Z, 7E, 20R) -9, 1

.1 'E 3R 5Z 7E.20R)-9, 1

V\:hl chd P,' bar:@vasedde% heﬂafamv@"v ected hydroxysgrowst. prrodlis @iyer ¢t oror
a 4o %p oft QE%Q ro, {hr: se ence oq;]th "ff pdtg g B eted 20 |f>Qt=.ceEsary 'S
an op |7om Bicined caﬁé& rrmup. SF B wtiin aisboda . _an opti onal Iy
prot ect ed hydroxy group, IS su jec ed | et - senS|t|zed

40 cadeprotectlon of the hydroxy
s being arbitrary. 7. A nethod for
| aim 6, in which compound N [err] 55

up(s), the sequence of these react/"

phot oi soneri-sation and, if necessary,,
duci ng a conmpound of forrmula IV of

pr

55

60 inwhich Z’ and Z are as defined above, is reacted with a compound of fdrmula D
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: . W th a conpound ¢
formula D 65 24 p EP 0 227 826 Bl [err] 10 optionally fol mmm! (wi
reduction of the 22, 23-double bond, and conversion of the A
“into the 24-hydroxy conpound of fornmula IV by treatnment with % reddici ng
fagent (R3 = hydrogen) or an organonetallic reagent (R3 = alkyl). 8. A
met hod for producing a conpound EP@22782681 of claim1, in which the
‘corresponding pre-vitanin, 15 optionally with one or nore protected
hydr oxy groups, is subjected to thermal isonerization, if necessary
f o:Mowed by deprotection of the hydroxy group(s). 9. A compound of formula
N of claim7, which is ® (o]

(3R 5E, 7E, 20S) -9, 10- seco-20-faornyl - 3

si®l yl oxy) pregna-5, 7, 10(1 9) tﬁ?g '

0-seco-20-fornyl -1 , 3-bis(tertbutyi@ net [x]

I 1yl oxy)pregna-5,7,10(19)-triene. 10. A gharnaceutical Preparation,

contai ning an effective anount of one or nore of the conmpounds of fornula I

of claiml, to her with ar, eutical lly acceptabl her}g_n-tc%i CALLLers
ana) gl ook ol guecieson S S B ol SRR e AR AR
cl ai Fgabbht (RIL GiRf). Cal Torm 1yeR phar maceutical Preparation according to

cl ai mgﬂ, métRodfollpradading a t@mpolihe otiemaé | ohdaiov 1, whick treporrgendifig prerviternia. |
f15r  pptipallyi wigh anepbramena createdtesh hydPne [mequas.| ip Autfiested: taashermal isqransigationt if gpcessary

pat i &llowed bif Jepratergion efaha hydeoxy gravR{S)c har L,Z8 ADAOLIBY 3 1o butvidimethyl-
: e o R e Mt
B(@d) efikhe! he

"

tertbgldyi di met hyl -
(1 S, 3R 5E 7E 208)-9, 1

el | - gk & §omep
cl aLrﬁﬁrﬁyEmn:%%% he Prepatatton according to claim1l for t
- txpeat manzx phbrnjadéutied tPeepatatibre Icbitgining @meffecive amosnt i3 @nPat ewtesistbe wompouhds of
Ver biferohuladefciaim i, tbgativee with pi$Emaceutically acceptable, non-toxic carriers and/or auxiliary agents.

5 11. A phagm ceuﬁcaLil:_tepaLaﬁQn.anc ing tq_ﬂyfg! g,4r5toplic;al form.

. A pharmaceutical Preparation according to clai , in pral form.. . .

! '50, 3 Tp use of one or nF:or co. 3~~Egof Torhitda | fot pr¥pari thnnagetjtiwl Préparation for the
'V%s’?femrﬁf 8t +Bhtents! Qﬁ‘eé}lg' wﬁ\%&i s dhdSoterizéd By EBhEIRHEIN 3dITOIREIBtionChridor cell-
Hy dr @itjeggntistoa. steht. Y fur ein Wasserstoffatom oder eine H?/droxygruppe

st eht ; 146The use Rtcording R2laih &3 toin preiering\the Erepdrative feensdivg teipia A1 fan dhef patragny af
gegelpevrstsrsafferingiiiom RspAsiy Hal ogenat or n oder '

30
Patentanspriiche

.~ 1. Verbindungen der Formel |
35

40
\\)

50

55

worin . ‘ .
X fiir ein Wasserstoffatom, eine C;-Cg-Alkylgruppe, ein Halogenatom oder eine Hydroxygruppe steht,

. Y flr ein Wasserstoffatom oder eine Hydroxygruppe steht;' o '
60 R! und R2 gleich oder verschieden sein kénnen und fir eine gegebenenfalls mit einem Halogenarltofnw' od?
einer Hydroxygruppe substituierte C1-Cs-Alkylgruppe stel'tlen(.:ur(\:te;\ clj':arl ied"?%ur;%e?a:‘ Runl:’ng :R;unsu‘:":,n‘:me (
ruppe stehen, wenn X eine andere Bedeutung als C,-Lg-Alky! esitzt. 0 ammer .
Znee;hﬁlghle‘:lztoffatom 25 einen gegebenenfalls in jeder méglichen Positton mit einer C. Cs Alky-lgfl_:)p'c : :r;c ‘
Halogenatom oder einer Hydroxygruppe substituierten gesattigten oder ungesattigten carbocychscher H.nyg

65 mit 3 bis 9 Kohienstoffatomen einschlieBlich eines aromatischen Ringes bilden konnen.
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e R s S S

T T s

andere Bedeut ung als C -C6-Al kyl ;ﬁéi .’né%%% zusa
“Kohl enst of f at om 25 ei nen gegebenenf 2 nﬁgl | chen Position mt
“einer C. C6 Al kyl gruppe ef' frl- HaI ogenatom oder ei ner Hydroxygruppe

subst i tw'ﬁrﬂaféw eE3erE10 BPdeichine éﬁ?"'e rbocvchsceh- bﬁ?
bis 9 Ko ﬁ%@ﬂ%?? e| ' WT’%’B‘%‘H" H‘éﬁé‘g Ef"dé‘?‘l"'a‘S
konnen. d Den te in Ulr m §g$& f'afi’rt @mcﬂdgaer% Gfycosyigruppen
Cl>ets Al uka)glawgfdulpasd gleahiivo tﬁérowtdrba&.qdewel s entwe fur ein -

Wasser st of Verbiodurgeeieeh Aosbeych 2 irsiaistatimeréome  Bi ndung b| | den, so daB zwi schen

dem Kohl é’hé’?@f aqeorrﬁcaz\;img;‘gswemes Bieip e Ieise Yathinguom feriFarmel | handelbararip &¢ ir ein
h

davon, s%fbﬁu J"gﬁfﬂﬁ'&ﬁwd AR PRE Bink mgir@cs)(éhen fliich die »

OGIyoco Tran e In Vivo l'ysi erbar sin
Ver bi ndurugvarbma rABIS Phepalth 1, dusgéwshB utel ddnaius B'AF tnd Bs- |stmbh Dek1Er@ndEmC erbindun-
Anspr uclged:, wobei es sich umeine Verb| ndung der Fornel | handelt, worin R3

fur ein e Ft %omo el ne |%ru e st d Verb nach
Ansp c ng, g)g %@’ ?’ g {5?‘ Eﬂ 'E'e i
41 %‘p gﬁgcg% rans on t on IH erpi n‘c’f’un 57 (131 R
Ans pr uc hn SIVE, mj,azgg\aqg)mn owsoem (mmlmmy& -Rydrtiﬂdroas- érs,qnarmdbeﬁd@nemdﬂous)-tri-
Ver bi ndumr g ]2_ E, 3R£Z ZE 20R) - droxvor 5 (19)-1ggn:
BB e Sl B e AL
"E 3R 52?157455 a@ﬂ)naoﬁ;@nse&sa zag:inﬁenyﬁfﬁbawawh Sy SRy PRna 5.7 01Y) krien;
1\3‘ di hy1E,3R6Z[TE GR}3 15 seto 1D dprbpyi-3'-hgBroxyplopH)-1,3- dlhydroxypregna 5,7,10(19)-trien;
3R, 57 (183 RIFHL 78, 95)399@@0204 Zycl@yerybP dwdrgkybst-1 gyl t!ud%)/megna -5.7,10(189)-trien.
'~ endll ) - 16 YerdahrRRgpidiapelupmeioss Verbindpnaach Aqsprugh 1. "(‘130"1"" raipdungdey fipgmedlVy
0-seco- 20- (3' - Cycl ohexyl - 3' - hydroxyprop-1 '-enyl)-1
, 3\¢i hydroxypregna-5,7,1 0(1 9)-trien; ﬁg? (1S1
'E, 3R, 5Z. 7E, 20R) - 9, 10- seco- 20-(4', 4' - D hyl - 3'3- hydr oxypent-1' -enyl ) -1, 3-d
i hyd#bxypregna-5,7,10(19)-tri- en; (1 S. § 'do3fR5Z
7E 20R) - 9, 10- seco- 20- ( 3' - Phenyl - 3' - hydr 0
' -enyl )-'1, 3-di hydr oxypregna-5, 7, 10( 19T i>yf" 9
0-seco- (3" -Cycl opropyl -3' - hydroxypro-yl) 1 .3 dijhygd
9)-tsien; (1S,1 R
E, 3R 5Z, 7E, 20R) - 9, 10- seco- 20- ( 3'
1, 3-di hydr oxypregna-5, 7, 10(19) -t
ei ner Ver bi ndung nach Anspruch 1,
R5 3g 30.

(}<ypregna 5, 7 10(1

R
-3' -hydroxybut-1 '-enyl)-
o3 6. Verfahren zur Herstellung
lnﬂmelchen1e|ne Ver bi ndung der Fornmel 1V:
R 35 40 1V

v

worin ,
R1, R2, R3, R4 und R5 wie oben definiert sind,
50 [X] fiir X wie oben definiert steht, oder fiir ein geschitztes oder maskiertes Derivat steht, das spater in X
dberfihrt werden kann,
Z' fiir eine gegebenenfalls geschitzte Hydroxygruppe steht, und
Z entweder fiir H oder eine gegebenenfalls geschiitzte Hydroxygruppe steht,
einer triplett-sensibilisierten Photoisomerisierung unterworfen wird, wobei, wenn notwendig, die Hydroxy-
-55  gruppe(n) entfernt wird (werden) und die Reihenfolge dieser Reaktionen willkirlich ist.
7. Verfahren zur Herstellung einer Verbindung der Formel IV nach Anspruch 6, in welchem die Verbindung N
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[ triplett-sensibilisierten Photoisonerisierung unterworfen w rd, wobei, wenn
“‘notwendi g, die Hydroxy- 5S  grupg®0227826BI nt wird (werden) und die

 Rei henfol ge di eser Reaktionen wilikurlich ist. 7. Verfahren zur Herstellung
- ei hef Verbindung der Fornel |V nach Anspruch 6, in welchem die Verbindung N

"das spater in X ui berfuihrt werden kann, Z' fur eine gegebgmmﬁ'““ ml “[Il”"l
geschut zt e Hydroxygruppe steht, und Z entweder fur H oder

R4 und R5 Wi e oben def| nlﬁert s{”nd 50 IXI
.eflnlert steht oder fur ein geschutztes oder maski ertes

sgegebenenfal | s geschut zte Fwdroxygruppe steht, einer

80 65 26 EP O 227 826 BI CHO 5 70
JIH Nv"" worin Z und Z we
Ver bi ndung der Formal D20 @ O 25
3x% 30 ungesetzt wrd und sich gge
23- Doppel bi ndung und di e Umandl ung
24- Hydr oxyver.bi ndung der Fornel |
Reduktionsmttel (R3 Wasserstoff) or gei nem net al | or gani schen Reagenz (R3
= R kyl) anschliest. 8. Verfahren z Her st elNBung ei ner Verbi ndung der
Fornmel | nach Anspruch 1, in welchgm das entsprechende Provitamn
gegebenenfalls mt einer oder by en geschQut zt en Hydr oxygruppen ei ner

t herm schen Isoneri- 35 sierund ®rzogen wird. wobei, wenn n6tig, die
Hy##r oxygr uppe(n) anschlielend en it wird- (werden). 9. Verbindung der
Formal N nach Anspruch 7, namz¥h z' '

(3R.5E, 7E, 20S) - 9, 10- seco- 20- Formyl - 3- (tert but yi di ne-

t Ryl S iyl 2%){&20&9&% efiniehQind, i e.t.érlv%ndgsh%er é&.ﬁeﬁﬁ 5E, 7E, 205)-9,1

0-meco- 20- Forrry -1 ,3-bis(tertbutyldinethylsily-

| oxy) pregna- 5, 7, 10( 19) trien. 10. Pharmazeutisches Priparat, das eine

W r ksanme Menge ei ner oder nmehr e@r V& bi ndungen der Formal | nach Anspruch
1 Rusanmmen mt pharnmazeutisciphvgrtri ghi cheng®nicht-toxi schen Tragern

ungy/ oder Hil f'smtteln enthilt. 311 zeut | sche?, Priparat nach Anspruch
10 in topischer Form 12. Pharnaze®i sche j? |para nach Anspruch 10 in
oraler Form 13. Verwendung einer oder mé’hrerer Ver bi ndungen der Formal |
zur Her stel I ung ei nes pharmazeuti schen 45 Praparats zur Behandl ung von

E Jf .f#:? s%@ﬁ& B9 e Lt R aukllof Qr“kz ch. q?ﬁ&%l.w.é @Gix%rld ugélgér 28N
un / &b oewmb. GE'rZF%I' NedurcH gm el (fS
Anspr UIZWagsgrsi’dﬂﬁ) odl? eMbi@ inletbNgrgaiasthet Reagéna (A g anyiPerdaigipgtich 11 zur Behandl ung
von Pat8 Verfabren zoh HeraielluRs einérverbindueg die RornteDl nach Anspruch 1, in welchem das entsprechende
Provitamin gegebenenfalls mit einer oder mehreren geschiitzten Hydroxygruppen einer thermischen Isomeri-
35 sierung unterzogen wird, wobei, wenn nétig, die Hydroxygruppe(n) anschlieBend entfernt wird (werden).

8. Verbindung der Formel N nach Anspruch 7, némlich (3R,5E;7E,20S)-9,10-seco-20-Formyi-3-(tertbutyldime-
thylsilyloxy)pregna-5,7,10(19)-trien; oder (1S,3R.5E,7E,208)-9,10-seco-20-Formyl-1,3-bis(tertbutyldimethylsily-
loxy)pregna-5,7,10(19)-trien.

10. Pharmazeutisches Praparat, das eine wirksame Menge einer oder mehrerer Verbindungen ‘der Formel |
nach Anspruch 1 zusammen mit pharmazeutisch vertriglichen, nicht- toxischen Triagern und/oder Hilfsmitteln

. enthalt.

11. Pharmazeutisches Praparat nach Anspruch 10 in topischer Form.

12. Pharmazeutisches Préparat nach Anspruch 10 in oraler Form.

13. Verwendung einer oder mehrerer Verbindungen der Formel | zur Herstellung eines pharmazeutischen
Praparats zur Behandlung von Patienten, die an Stdorungen leiden, die durch abnormale Zellproliferation
und/oder Zelldifferenzierung gekennzeichnet sind.

14. Verwendung nach Anspruch 13 zur Herstellung des Praparats gemat Anspruch 11 zur Behandlung von
Patienten, die an Psoriasis leiden.

HO .. . ) ) )
%Qlatn (Pef|n| ert sind, mt einer

al | s ei ne Reduktion der 22,
Oxo-verbindung in die
e#handl ung mt einem

Revendications

1. Composé de formule |
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II11Yc 11111111 1111s | 11 11 EP O 227 826 BL R HO ~~~~~

F‘gpzséln?et)l hydr ogene, un al kyl ;~;;~EI-(~36HO uhj Ia?ganleagﬂetlnE”gﬂmwﬂm"m" l"’

Fepresente |' hydrogene ou un hydro OE§7§gF , qui peuvent itre |dent|ques
ou differents, representent un alkyle en -Co, K event uel | enent
substitue par un hal ogene ou un hydroxy, a la condition que Rl et R2 ne
puissent pas etre en menme tem ps nethyle Iorsque est different d' un
aIQ\fé en C1-C6, ou Rl et R2 pris ensenbmé g” at one de carbone nunerote
25, peuvent former un noyau carbocycllqu- en ct C9 sature ou insature y '
conp¥i s un noyau aromati que qui. peut ‘bisgieRerf@ugblRient substitue en
toute(s) position(s) p033|ble(s) par u
hydroxy; R3 represente |'hydrogepg gu un al e dpCl-C6;, R4 et RS
representent soit chacun 30 6gbny ouft Rqu'ils sont pris
ensembl e, constituent une liais a pour resultat qu'une double
liaison relie | es atones de carkg Teros 22 et 23; et ses derives, dons
| esquel s un ou plusieurs groupes 3mﬁoxy sont transfornmes en des groupes
0-acyl e ou 0O-glycosyle qui sont drolysables in vivo. 2. Conpose selon |la
revefndi cation 1 sous forne cri Alline. 3. Conpose selon |l a revendication 1
qui est un conpose de formuls 3 dans |equel R3 est |'hydrogene ou un 35
nmet hyl e. 4. °Conpose selon |a J gfcation 3, dank lequel R4 et RS pris
ensenbl e representent une |i | a double liaison 22,23 resultante ayant
| a configuration trans. 5. b selon |a revendication 1 choisi parm
| es”gr oupes consi st ent eﬁobés gbreges 3R et 3'S de: 40 (1
'E 3R, 5Z. 7E. 20R) - 9, 10- seco0- 20- (3' -cycl opropyl - 3' - hydr oxyprop- 1
- en I )daBs hM'afwfpvlegnePfésemelo dlégene tunjatkgle ep £5Cs. l!n hﬁO@RB S ury Evdm( Y @p@sente
g¥ y,f%"g p:leIthueé zerints Ftﬁ&t G §1
10t\f 9);;;; C\iﬁ r un halo ne ou xy, & la co n CIué ne pdi sent a$ etré en
que X est différent d’ un alkyle en C,-Cg, ou R et R2 pris ensemble avec I'atome de
6!9 25 Qe @M Gordier (mnoyBY Sdrdegdligivd e:éc @%&WWS@@I" y compris un noyau
- enyI )ardmatiqal dnydém)éy@é\egmaueﬁyeiz sl:B(tii:Sé)entwute(s)emdnor((sl p&ssible(s) par un alkyle en C;-Cg, un
: E 3R. Silogéhexprin rgd[pgy. ﬁw@gnt $hydeape h@ﬁe;ﬂy#lk\@ erh soﬁ r&ﬁ {eprésentent soit chacun

eﬁg/ )I hldrsg dl'oﬁg anssen?erm f |a|so r esultat qu‘une double
'E 3R, ”:éé duc'l ros ‘g& ‘%ﬁf}zgle Y:?ss é}é E&%Sgﬁg nl:::’ Iuslegﬁ >;arcju_pes
1, 3-di hy rcew&@eaa.an vén sot.gform@mmu 20R- 9, 1

0-seco- 28 c@aposﬁhaelay la erenbydroox y;pirespurilcompefwde) fofmujea- dnlg }uduamy pste'gmedina pd.un

0( 139) 't'#ﬂ'\éﬂ’ae (1 3R 57, 7E, 20R

5t- C6, un hal ogene ou un

0- sec aya d"’ﬁ PG%) Iaf etR® pds G‘f‘ﬁﬁj“ﬂ'FdW@Qﬁé‘-"S lisjsop(a flouble
9)-tr ' e lesggrou es consistant en les isoméres 3'R et 3'S de:
10- seco- 20 -cyclopropy y roxybut- -enyl)- t

3 M hy(TE. GR, TEE@R)@E s?golﬂﬂ((& (9§Ieﬁrbpyl 3 hydroxyprop 1 enyl) 3- hydroxypregna 5,7 10(19)-1r|ene

'\_/" (15 1 E 3R 52,7E 20R) 9 10-seco- 20-(3 -cyclopentyl 3 hydroxyprop 1'~enyl) 1 3 dlhydroxypregna 5 7. 10(19) tri-

45 'ene e
ene;
(1S.1°E,3R,52,7E,20R)-9,10-seco-20- (3 -phényl-3'-hydroxyprop-1"-enyl)-1,3-dihydroxypregna-5,7,10(19)-triéne;
(1S. 3R 52, 7E 20R) -9,10-seco-{3'-cyclopropyl-3'-hydroxypropyl)-1,3-dihydroxypregna-5,7,10(19)-triéne;
50 (1S 1°E,3R,52,7E,20R)-9, 10-seco-20-(3'-cyclopropyl-3'-hydroxybut-1 ‘-enyl}-1,3-dihydroxypregna-5,7,10(19)-tri-
éne.
6. Procédé de préparation d’'un composé selon la revendication 1, dans lequel un composé de formule 1V:

- 86
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ene. 6. Procede de preparation d' un conpose selon |a revendl catien—Li,
| equel un conpose de fornule IV: 55 60 65 28  EP 0 27 826 B
G L MS* RS 5~~~~~~~~~~ ~ ~~3 15~~~~~ 1 dans laquelle RI, iﬂ!’"m,ﬂ"mlﬁ“””m
sont tels que definis ci-dessus, [X | que def i ni
derive protege ou masque qui peut ?*?EEQZﬁgghﬁi ulterleurenent en X, 2
un groupe hydroxy eventuellenent 'S proteg6, et Z est H ou un groupe
hydr oxy event uel | enent protege, est soum s i une photoi sonerisation K
sengi bilisqge par triplets et,r si necessaige, a une deprotection du ou des
groupe(s) hydroxy, la sequence de ces re&ctlonssetant arbitraire. 7.
Procgde de preparation d' un conpose de f eRl V selon |a revendi cation 6.
dens | equel |e conpose N 30 CHO 35 J NRBO dans lequel Z' et Z
sont tels quo definis ci-dessus, est ' avec un conpose de
fornule D 50 x| 00 Ph P3 e DL~~~
S5 4y R R apres quoi a lieu
eventuel | ement une reduction de l'iai son 22, 23 et |a conversion
du conpose 0x0 24 en | e conpose Y 4 de fornule IV par traitenent
avec un agent reducteur (R3 = hydrpdene) ou un 60 reactif organonetallique
.(R3’§ al kyle). 8. Procede de prepgdration d un conpose de forrmule |I selon |la
revendi cation 1. dans |equel |a fpre-vitam ne ferrespondante, event uel | ement
avec un ou plusieurs groupe OXy protegesy est soum se a une
| somerisation therm que, si i re suivie par une deprotection du ou
deslﬁroupe(s) hydroxy. 9. Co de formule N selon |a revendication 7,

st | e (3R 5E. 7E, 20S) - @ M€ 20-fornyl - 3- (terbutyl - 65
dlnethyIS|Ionxy) pregna-5,7,10(19)-triene; ou le
(15 3R, 8dns TguaddlRR) A9, Rﬂl@'éﬁ&ﬁﬁn&@lsfqﬂé 83finis ki-SesbusS[X] est iX; feLiduelddfinterde2&s, ou un dérivé

protégé ou masqué qui peut étre converti ultérieurement en X, Z' est un groupe hydroxy éventuellement
‘5 protégé, et Z est H ou un groupe hydroxy éventuellement protégé, est soumis a une photoisomérisation
A% sensibilisge par triplets et, si nécessaire, 8 une déprotection du ou des groupe(s) hydroxy, la séquence de ces
réactions étant arbitraire.
7. Procédé de préparation d’un composé de formule IV selon la revendication §, dans lequel le composé N
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dans lequel Z' et Z sont tels que définis ci-dessus, est mis & réagir avec un composé de formule D
50 - @® 0 .
PhaP R
' D
© i
55 R

aprés quoi a lieu éventuellement une réduction de 1a double liaison 22, 23 et la conversion du composé oxo 24
-en le composé hydroxy 24 de formule IV par traitement avec un agent réducteur {R3 = hydrogéne) ou un
60  reéactif organométallique (R3 = alkyle).

8. Procédé de préparation d'un composé de formule | selon la revendication 1, dans lequel {a pré-vitamine
correspondante, éventuellement avec un ou plusieurs groupes hydroxy protégés, est soumise a une
isomérisation thermique, si nécessaire suivie par une déprotection du ou des groupe(s) hydroxy.

9. Composé de formule N selon la revendication 7, qui est le {3R,5E,7E,208)-9,10-seco-20-formyl-3-(terbutyl-

65  diméthylsilyloxy)-pregna-5,7,10{18}-triéne; ou le (1S.3R5E,7E,20S)-9,10-seco-20-formyl-1,3-bis(tert-butyldime-
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