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WO 2004/ 037781 PCT/ DK2003/ 000718 VI TAM N D ANALOGUES,
COVPCSI TI ONS COVPRI SI NG SAI D ANALOGUES AND THEI R USE
WGoR@WD3@B1 | NVENTI ON 5 This invention rel ates tBPCTYDKed03/000718
vitam n D anal ogues, to their use in therapy, to
VITAPIRIDTRRALOE0RE, COMPOSITIDRBTOMIRISINE FAIS ANALBCUESUNS THEIR
to met hods of treatnent conprising the adm nistration
USEof said anal ogues to patients in need thereof, and to
the wuse of said anal ogues in the manufacture of
nmedi 10 BACKGROUND OF THE | NVENTI ON Over the
FIELP tﬁ\gﬁﬁﬁéy there has been a grow ng understandi ng of
This lirhenbbmlrejgtexsatb ref/&ledgtasnin @& andlegues ntoheFhsedh diseapylto

pharathle&l?Sal 80m¥ %ﬁngﬁ:c%ﬁr&“ﬂ é’a“?d Q%IS @%%&H@&%&tment

sor I On s vital
com priigieg ene a;ahmmteat@ncbftsaldtaﬁ\élwueﬂ; tb pafferanth pegdntherrehcand to the
use & sa Qﬁaﬁo%lf&%fiﬁé ndruFRE e 3 hiicaPfentst anin D is the

regul atio t he excretion of the parathyroid

hormone (PTH) fromthe parathyroid glands. Vitamn D

BAck@ﬁobNbSo#hﬁEnNoéuﬁown of the parathyroid hornone, so
that a | ow | evel amnD in

Over st %a@%w@e%aﬁﬁpm%swm Haﬂ%rstaélﬁa‘gﬁfctg \PéqJ%%caq effects
of vi¥rhiam.mHe (:I\AﬁéSﬁfal Scti dn% oeﬁ/ftgmtn Dhm\m.ll\fgihcaﬂdﬂurnrﬁrrd phispigate
mechapi sm wher ey t rooduct.i of. t ch i
G L B e
up ahenainofenanse @0bonesi Bindteer pritheryi agiimotof oftamin Bnis mha)agnlatlon of

the %c?ét?@sg% sf)\é%t‘?l id HS’PPF%%V([PTHﬁﬁ%HFﬁne Qﬁ rm? ?a%@s Vitamin

ears ave pro ects on
D inhibits Ittee;prqdhetwmnﬁﬂ@ pasqtbvmiﬁ hertieoneg 5o éhmca loyeleyglaf ¢fpmin D

in tl'%'tﬁoé‘tﬂ/vhl BE&kd E%&H Ie%‘l (hsth th ﬁBﬁﬂéﬁ@ta'nﬁnflceQ%r§§ Vltamln D

he vitanin D receptor (VDR) have, in
exerelf eﬁe@ﬁarqwh@hwtrﬂwm%mﬁhqw vm%?bv W*chrealﬂq#@nﬂﬁéhe

mRNmWﬁtﬁWlﬂﬁ%nslﬁtéllﬂlﬂ}z’étheﬂfafa&h@ﬁoﬁ?d hB@héhe, b@%%rﬁﬁfrmq\l‘vereof is
ar a gr Ol

inhi R B dmpret.ate Manie By bl Y nst Bt ot osreTapene

thesﬁ‘&iﬂi@cw vaghin D wpﬂaaﬂallﬁgu@mfbhm efféctahrmgddesgthe immune

systFW u%rqpéo%l%rﬁlgé ?s()e/stteﬁwe%tn ﬁ BPJnferé%ﬁ OHg dq‘l”e?‘%%aq%n Cells

holdingt emmitangnd) ssapes (VDR-]'lba\lm‘lﬂ'EfﬂCt:d?eenéme@g‘ meny Pady ef the
bodg,I lﬁaﬁdlﬂ tHé'i E%trheg %'aﬁ%_- gﬂﬁosstétgaboﬁé] QYné n‘?é?lr tpa?‘%thyrond

ive e secretron’'of parathyroi
glander mmdlvei‘, musppod hoaphdick tispied The widasereadendstpife §fVDR have

macﬁee\ﬁfé'ﬁqﬁrlj’amgﬁélgéuél 1R%FRE ditidBi(8 chRpbunds @F ¥isd Bkatment of
struct ur al | enent in active vitamn D are the two

varipyeRIBRaReS G AHPRS FANGSSTN BhfL banefigess anf ARV digeases.

that, the compounds of the present invention are

o e e SRR SRR S8t

suppessive effectror theagectdtiey of pa@Bhyrpdr lnxylomeede. whithiatén be used in

e G3EUP T Ah- P BB AR FPEUPE el e

in aviitenvitaonie B araitdteumal hydeeoihbraups én positipes t@nﬁ@@nascqﬁtrast to

thattAlgﬁ% %&égﬁﬂ:\% dfrtvﬁg% %Q%l@g&%ldﬁ’{ &% PR Yerkeghyd 5i6LIASSHr the

25-position, so that they do not have hydroxyl groups in that position, nor can they be
hydroxylated in that position in vivo by a P450-like enzyme.



t eaches conpounds of the fornula RL 25 CH=CH C=C Q+CH

R2 HH CH2 HO- --H5 H OH W91/00855 di scl oses
wa@eoposties of the formula \ RL C HOH 6CH: CH ) PCHDKRID3/000718

OH 10 and Oni sko, Tetrahedron Lett., 1107-1108, 13,
e a8 b o005, 000y Th B v e o uende of e

ichis u

PresERn I RUSHIE REVEHS R EgREbcRseh AT b P Pap. WOSS/03s77
teadnysleamiydaids @ tiod foriiudamin 5 D3 to 25-OH vitami n D3.

Fi nal |l y, Bogosl ovsky et al, Vitamn D - Basic Research

and its dinical Applicati on, proceedi ngs of the

Fourth Workshop on Vitamin 1 Berlin West Germany

1979, A W cpermgo-pE@LqlBdspy, pl257-1259, Wl ter
de Gruytery Berlin 1979, dislcl oses a 10 synthetic
st udy A ding the preparatRon of

-9, 10-secochol esta- 5(2),7(E), 10(19),
- pent a-ene. This reference, however, does not
di scIySe any biological data on this particular
corrponél'I Vitam n D and anal ogues thereof are already

(19- 25 di hydr oxy- vi tam n D2) and doxercal ciferol
( - vitamin Da) are approved in the USA for
t t of s- HPT, and 22-oxa-calcitriol
HO (o2 ‘5 tol) and hexafl uoro-calcitriol
5 faI ecalCitriol) are approved in Japan [ Mall uche,

Ki dney Int., 367-374, 62, 2002]. Moreover, calcitriol

itself and and a prodru&thereof Ia(C]—|)D8 are al so
WO%§998$51d'tsﬁlésﬁsr%‘é‘?ﬁ’%ﬁ‘FS§ﬁ SHPHIP axi s of s-HPT

1

R
CH—Y ||
CHCH—}{—CHz - —OH

R2

| H

HO--
OH

10
and Onisko, Tetrahedron Lett., 1107-1108, 13, 1977 discloses a compound of the

formula
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20 [Brandi, Nephrol D al Transplant, 829-842, 17,

2002]. Al therapeutic interventions which include
wa@eaokio3Br at i on of vitam n D and anal ogues t hrCBDK2003/000718

nmust pay attention to the adverse side effects often

associated w this kind of therapy, in particular

t he cal cem’g 6f vitam n D conmpounds. These

side 2 @ everely restrict or even prevent
t he ) ch conpounds, in spite of other

clin itive effects. The present invention

t her eflg eks to provide vitamn D anal ogues which

have alreduced calcenmic effect while retaining a

suppr essi ve effect on the secretion of the parathyroid
30 SUMVARY OF THE | NVENTI ON 3 WD 2004/ 037781
PCT/ 003/ 000718 Accordingly, the present invention

pre g8~ conpounds represented by fornula | (20) (24)
R3 R2 Z" XR1(25) 1716 HB HO3 A 5in
HO A ormula Rl and R2, which may be the sane or

different, represent hal ogen, (Cl- C6)hydrocarbyl,

optionally substituted with one or two hydroxyl group

or one or nore fluorine atonms, 10 or, together with

the carbon atomto which they are both attached, R1
whichrjg ugefuf (or iphabitipeaf twarcazymes sespensiblgdor Bydrgxgatien pfvitamin
D, t&P8-d2 vitakenpj.ogether with R3 fornms a direct bond,

such that a triple bond is constituted, or RL and R2

bot h represent hydrogen; 15 R3 when not formng a
Finaflyf Bsdoslo0sid av 1 hweanainod - RbeseRésE2rch @pt esaliihscahggbiageon,

proc%r?jﬂ&g% hl;tl%g?{béy?[udtrgﬁpc@rr b?é('é% 8?7( \)étlg%rﬁ @g ﬁtafsﬁn( I/%Ete g‘r¥rl7a%r)]/e1979, AL W.
Norman et al (Eds.), p1257-1259, Walter de Gruyter, Berlin 1979, discloses a
synthetic study including the preparation of 3(S)-hydroxy-9,10-secocholesta-
5(2),7(E),10(19), 22(E),24-penta-ene. This reference, however, does not disclose any

biological data on this particular compound.

Vitamin D and analogues thereof are already used in the treatment of s-HPT.
Paricalcitol (19-nor-1,25-dihydroxy-vitamin D,) and doxercalciferol (1a-hydroxy-
vitamin D,) are approved in the USA for treatment of s-HPT, and 22-oxa-calcitriol
(maxacalcitol) and hexafluoro-calcitriol (falecalcitriol) are approved in Japan
[Malluche, Kidney Int., 367-374, 62, 2002]. Moreover, calcitriol itself and and a
prodrug thereof 1a(OH)D3 are also used in the treatment and prophylaxis of s-HPT
[Brandi, Nephrol Dial Transplant, 829-842, 17, 2002].

All therapeutic interventions which include administration of vitamin D and analogues
thereof must pay attention to the adverse side effects often associated with this kind
of therapy, in particular the calcemic effects of vitamin D compounds. These side
effects may severely restrict or even prevent the use of such compounds, in spite of
other clinically positive effects. The present invention therefore seeks to provide
vitamin D analogues which have a reduced calcemic effect while retaining a

suppressive effect on the secretion of the parathyroid hormone.

SUMMARY OF THE INVENTION
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Y and Z independently represent hydrogen or nethyl;
t he bond between C#16 and C#17 is depicted with a
waleaoues77Bi ne to illustrate that said 20 bond PEDER003/000718
either a single bond, in which case the projection of
AccotdIBglly! fH &‘H&ﬂt'lﬁ\k&ﬁbn g)'r@\/l@&} @munds AerBsnt8PBY forfnula 1
represents hydroxyl l'uorine or hydrogen; B
represents CH2 or H2; t?e ci
3-position corresponds X he
natural 25 vitamin D3 (nyryml)}
in the 3-position is oppgs raI vitam n D3
(epi); 4 WO 2004/037781 PCTFDK2003! 90 ) with the
provi so that when X repré¢sepis (EDRetherne or
(2)-ethylene, one of &\ R2 taken together with R3
may not forma direg 2ggh that a triple bond is
constituted; wth thefuttkér proviso that when X
represents a bond RL aphdHR2 are not hydrogen; 5 with
the further proviso tphat the conpound of forrmula | is
not 3(S)-hydroxy-9, ID- secochol esta-5(2), 7(E), 10(19),
22(E), 24- pent a- ene; land grodrugs and stereo isomeric
fornms thereof. In conpounds according to fornul a
I, the bl ocking o 25-position is achieved 10 by
t he presence E{ aeaLbow-.carbon double- or triple bond
bet ween car bo (%Zﬁ and ﬁ?S In this way, the
25-position cannot be hydroxyl ated. As di scussed nore
thoroughly |l ater, recent data suggest that
hydroxyl ati on in the 25-posiftion has |inited
consequences for the parathyroid hornone suppressing
i BS V'tanln D anal ogues which are bl ocked for
”‘WH§ OW4'ation in the 25-position therefore retain
R1 dndeR2, vxﬂrﬁcrpmlaauoh}thesalmhmrnﬁﬂfmresupepresmtn@lagfeﬁeoml whi | e
prived ot i
congGieRdyE ek B S BEhubed Pl R or K R ooy more
fluoghe atoms;e. I n another aspect, the invention relates
or, tBﬁetan?\/\Mﬁgagfcal%oﬁ%@ﬂl’&g%mmeg dr?]g bbh at‘:&rhg&l” R1 Fn&l R2 form a
t her apy. I'n "anot her aspect e rnvention relates
(Cs-Eocarbghydligdi®gut i cal conposition conprising a conpound
or oRE6PR AR IRtZQaf(éH BYethdr-withRS ffbins ABREAHonasBRG that Beriple
i nvention relates to nmethods of treatnent conprising
bong fgeconstitudesy of admi ni stering conpounds according to

or Rﬁ@rnalﬂzabdthtrep,@s@ﬁthyemgern need thereof. In a still
urth

R3 WS T B riray oo WA o AL 4 ChErRFABIPE=gpr (C
Cs)hgdmedigdnent . 30 DETAILED DESCRIPTION CF THE | NVENTI ON

X reb\ﬁees%n&;@%{l@g%ae?g?g%lmﬂe, Qihyﬁqbﬁnéf‘é’re%bﬁd} Rl and R2

Y and Z independently represent nydrogen or methyl;

the bond between C#16 and C#17 is depicted with a dotted line to illustrate that said

@wation in the
coEflguration as in
or e configuration

bond may be either a single bond, in which case the projection of the ring substituent
is beta, or a double bond;

A represents hydroxyl, fluorine or hydrogen;

B represents CH, or Hj;

the configuration in the 3-position corresponds to the same configuration as in natural
vitamin D3 (normal), or the configuration in the 3-position is opposite to natural

vitamin D3 (epi);
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i ndependently represent brono, chloro, nethyl, ethyl,
trifluoronethyl, hydroxynethyl, (1- or
wQ20ohpsriexyet hyl , normal, iso- or cycl opropyl , PCT/DK2003/000718
2- hydr oxy- 2-propyl, 2-nmethyl-2- propyl, 3-pentyl or
with %ﬁngggrgﬂ/%%hgf &15“ de‘epregéhtg QE%@EHMe cprr(Qf)-eertIﬁﬁQwe, one of R1 and

are the sane represent
R2 takpartegether wgm%a mag R formupg gdirect bﬂﬁ\poﬁlbch t@ﬁt a triple bond is
consﬂtrdt&!l uoronethyl. 5 WD 2004/ 037781 PCT/ DK2003/ 000718

I'n anot her enbodi nent Rl and R2 when_t aken t oget h
with e furthes PERY iR FNANERT Do ePiRFeER 3 havr R @NAGEABOL OHlepaen;

with ti9e fUREHBrré&dse Balb @y €drh PouridneF, foam (4 1aanbOBB)+Hye réxyng),10-

clic ri carbocyclic ring. 5 In
Secogﬁ’%ﬁ‘i@'ﬁ%Eg?%ridégg)eﬁgg@i’%ﬁ?ntaﬁ “and R2 when taken
and p@gelidsednd stetasdsoratdiyfoems therenf.- net hyl ene,
tetra-net hyl ene, or penta-nethylene, such as RL and R2
when taken together with the carbon atomto which
In thelmynpuedbetdording de ferhula L ftbe leckDg afahe @8yrasitionris aghieved
by tf?e %s&?cr bR Erb6n- Eél’%gn ddubie- Sﬁfmgkﬁehé SetWddd caPborPs % and

rbocy ICc ring I'n anot referred enbodi nent,

#ZSNmWImatdﬁstZSrmse@WObbe HY@VPP%IPEE%&%“SCFW Rgre
thor6 M REE $e@nPHaRCNRdeselnbt dj'bﬁ)ﬂétﬁ@‘yln, th@@S'—ﬁﬁ‘ﬁﬂldthas limited

su stltuted th one or two

I ox
COnsEaYencen If%"rtheF@r?tE)b'iOé%E?ﬁ‘%"“& %%a %‘& %f%‘%&?'a?a?wgues
whicBRré Glstkbd forsiyfaisdylationdn thd lasqmeutlby dherefdre get@trpthesruch

parafap B TR RUEPHEAES SR WPt Fhree B o @

activitier e.d. ape esleatns effegd rasgeriatedwtitihyan mtaczty/aﬂaom Dpyructurn.
anot her preferred enbodi ment A is hydroxyl or fluoro.
20 I'n another preferred enbodinent R1 and R2 are a

In anciiiec aspashtthie mimgnbion relatesab tid usmel a RyBPEHhacEREHNS Edm

St Ahhtpy branched, or cyclic saturated Cl1_6
ﬁwnﬁ] ¥6€grb&ﬂ, In particular, conpounds of fornmula | may
be sel ected from anongst the list consisting of 25

In afétRbr gé;@ct QinBY S ePXi¥n PeldRs 36 GOSHPMAESRIdA( Dmpdsionlédi)sing a
pent a- ene_ ( Conpound 1),

Commw)ﬂ(e%qqfdwﬁ?/&%%ﬁb 10- secochol esta-5(2), 7(E), 10( 19)
, 22(2), 24-penta-ene (Conmpound 2)

In sﬁ_@%séf}‘nl S%Qeé F%g rbvgﬁg Ign é%lgte’s% %ﬁﬁ%shglj t?ga\ﬁ‘ueﬁg @)mBF 5)19 the

stepldf@dndaiR)erbighyotipmuyd Dad@rdieg ve BB RITa € yah patént] ingtead Siigteof.
), 7(E),10(19), 22(E), 24- penta-ene (Conpound 4),
20(S), 1(9S), 3(R) - D hydroxy-9, 10-seco- 26, 27-cycl o-chol es

In atsanlﬁgz)n,eﬁ@@)ecwbquventlm(@tegao Pranvse @fr%cqmmm@@feowng to

fomﬁﬁ I g E %maanaatruc;?()O/f%mleglcsa&eg 26, 27- met hano- chol esta-5

(Z) 7( E), 10(19), 22(E), 24-
DETAILED DESCRIPTION OF THE INVENTION
In a preferred embodiment of the invention, R1 and R2 when taken separately,
independently represent bromo, chloro, methyl, ethyl, trifluoromethyl, hydroxymethyl,
(1- or 2-)hydroxyethyl, normal, iso- or cyclopropyl, 2-hydroxy-2-propyl, 2-methyi-2-
propyl, 3-pentyl or 3-hydroxy-3-pentyl.

In another preferred embodiment, R1 and R2 are the same, and both represent

hydrogen, methyl, ethyl, bromo, chloro, or trifluoromethyl.
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pent a- ene (Conpound 6),

20(S), 1(S), 3(R - D hydroxy-9, 10- seco- 26, 27- met hano- chol
we@3u0a/s(78) , 7(E), 10(19), 22(E), 24-pent a- ene ( COOPOKAE3/000718

7), 6 WD 2004/037781 PCT/ DK2003/ 000718

In arﬂ)&@r epaidiieAY R @04 RO KA t(a"?(eﬁt&dek?ﬁélmrtﬂ- tife Barbadl i by

10- seco-pregna- 5(Z triene qund
whlcgyhey are both attgchegd to forn('l a) Cs carPJocycllc n?‘ng, aCy carbgcycrrcprlng, a Cs

carbéc(i/aa .?nﬁ%% or2Pcd thiyefchxying, 10- secochol esta-5(2), 7(E), 10
(19) (E), 24(E)-penta-ene (Conpound 9), 5

20(S),1(9S), 3(R), 26-Tri hydr oxy-9, 10- secochol esta-5(2), 7
In ar{dtherlftefiied SRbEJinRA(, R armelm arhen eakdtotvgetired id)de ethylene,

tri-mgli)ent, Fpued Sy MAg: Yenia MR BERE M0l 8k Buohd nd bhibn Hen
togeR@f Bithlihs)cadidr) atzm B whighl tlsyyare, bboh s@admoe‘gtraasqaz) 7
; 9 0 .
carbé{y@%%%%% 84 %&%E%&c%é%é% R? ¢ %8&@1.??@9&%&@%%0&@5 ring.
1(E), 3(E) - hept adi enyl ) -9, 10
In anctﬁﬁfpﬂf%??ecﬁ% boc?l(r@nt Wéﬁiz téiseRstes 9@&‘&9@@1 i'egl%ond then R1
9a

ydr oxy- %5{ -cycl oprap but adi
represpts a Srarshed Fop uHTRsaIEY ZPLOAY, SBPIBFET PGS o tho

hyerQWB? Iﬂﬁb}artlclﬁar, R1 rip(;‘esents a br?nchted Ci-¢ hydrocarbyl, optlé))nally
secoc es
substlég)@&%organléycg‘gxgrgéoup( éBﬁth%nE TB) &OESI%E I( EC),(’O:‘ZBEE'
1(S), 3(R) - D hydroxy-20(R) - (5- et hyl - 5- hydr oxy- 1, 3- hexa
In a%%ﬁﬁ%%%ﬁ%reicgé%%ggﬁe%%%, \A?r(e%)noz(p@t gfoa( gr?p)lé B{)ﬁch—gpresents
hydrbgS),, BEMRY} B byatsay! 20( S) - ( 5- et hyl - 5- hydr oxy- 1, 3- hept a
di ynyl)-9, 10- secopregna- 20 5(2),7(E), 10(19)-triene
(Conpound 17),
In angtger, Br(elf%)rf@d ﬁmpébﬂmﬁ(lRﬁy@'@XéM)ﬂu%o ‘hydr oxy- 1, 3- hept a

d| ynyI) 10 secopregha- 5(2),7(E),10(19)-triene
oun

In ancetsy-r B'(eﬁ;rrﬁ HV@PSW@(*}@F@”C‘(%Z 8t FRAIGR) PhERInRd R B}, Pf one
hydr)fg)8n &EZ)%nS G BegRdghtDhrdhchddEbr EPdlit Shtdratedng, o Kyargmaugh.

1(S), 3(R) - Di hydroxy-20(S)- (5, 5-di net hyl -1, 3- hexadi ynyl
In partRuko, ceeppmeg odfort(uld | fak)beldecdyd fromearaoidsd tipo listd

20) .
Consi{%)g-cffl uor o- 3( R) - hydr oxy- 9, 10-secochol esta-5(2), 7(E), 1
1(S)03(R9)RihpdpKy-R10-perrcholesie-5(ELI MPolHd 92 192 (E), 24-penta-ene
(CO g} {R) - Di hydroxy-19-nor-9, 10-secochol esta-5, 7(E), 22
etra-ene (Conpound 30
1(sn3®);¥p

gjromwu@@ﬁwbolwas%ébéh@fL%(tla)ls%%ﬁ?(*ae,ni%e&@)
(Com@24i 24- pent a- ene  (Conpound 23),

20(S),1(S),3(R)-Dihydroxy-9,10-secocholesta-5(Z),7(E),10(19), 22(E),24-penta-ene
(Compound 3),
1(S),3(R)-Dihydroxy-9,10-seco-26,27-cyclo-cholesta-5(Z),7(E),10(19), 22(E),24-
penta-ene (Compound 4),
20(S),1(S),3(R)-Dihydroxy-9,10-seco-26,27-cyclo-cholesta-5(Z),7(E),10(19),
22(E),24-penta-ene (Compound 5),
1(S),3(R)-Dihydroxy-9,10-seco-26,27-methano-cholesta-5(Z),7(E),10(19), 22(E),24-
penta-ene (Compound 6),
20(S),1(S),3(R)-Dihydroxy-9,10-seco-26,27-methano-cholesta-5(Z),7(E),10(19),
22(E),24-penta-ene (Compound 7),
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1(S), 3(R) - Di hydroxy-9, 10-secochol esta-5(2), 7(E), 10(19)
, 16, 22(E), 24- hexa-ene (Conpound 24), 35

wag@y/o0317R) - Di hydr oxxy- 26, 26, 26, 27, 27, 27- hexaf | BOT/DK2003000718
secochol esta- 5(2),7(E), 10(19), 22(E), 24-pent a- ene

1(s ) )ZO(S) (4 4-dibromo-1,3-butadien-1y[)-9,10-seco-pregna-

é( D| h drz é‘n 10 secochol est a- 5(2), 7(E) 10(19),
5(ZpAE )106‘@()13'@5% temeed Bloonpound 26), 7 WD 2004/ 037781
1(S)PEIRA, RE2Hh3G 74,8 0-secocholesta-5(Z),7(E),10(19), 22(E),24(E)-penta-ene

168() , S%R) - D hydr oxy-20(R) - (4, 4-di brono-1, 3-but adi en-1 -
(Coipgung Ho_ seco- pregna- 5(2), 7(E), 10(19) -t ri ene
ZO(S)GQSpG(m)dZGETjrlhydroxy -9,10-secocholesta-5(Z),7(E),10(19), 22(E),24(E)-
en ( q %5oxy 26, 27-di et hyl - 9, 10- secochol esta-5
P pf " 22(E), 24- penta-ene gCon'pound 28), 5
1(5)1}(3) Z‘é(B)hYDrWdﬁ,desezecfE‘feséﬁ Fre8)EAE) 4 0(1R)s @@ oA (& pantg-ene
(C0141 Zi( 10(19) 22(E), 24- pent a- ene (Conpound 29)

F% hydr oxy- 24- net h 26, 27- met hano- 9,
20(9?)01(@%&3 )5@6:)Tn YRS, Yo pecocboiciin: G4 Ferh 0GRS 22(5),3402)

1<s>ém%> @&u%o@éa ?rb?é S-Sl 5TVE 0L E FaRgenyi)-o,10-
secdpr&yaos(zg, 738),10(19)- trlgne (Comliound 13), . ,
C es
1SS R PR PO S T Sasr Sl B e RS PG bRt
5(Z011 &) ,18( BW)-ttiehg dCompo@Bd 27}, pr opano- 9, 10- secochol est a- 5(
USRS g Ol R SeTbf - o B IR bR RG A sy
(Compewndt®gna- 5(2), 7(E), 10(19)-tri ene (Conpound 34),
1(s>1§¢%§ &Qﬁarogy%g%ﬁ? n%%gi)s ﬁg%gﬂlgﬁgb%gmﬁgwsg&og@gna-
S(ZWEsc,)loﬂ%ytrw)(cwpﬁyad 163y 25, 26
1(5)29 R37D|3 r%% J'Z@é@ 51QE10/1-%- hidre8L 0 Ré sl ignyI3®, 10-secopregna-
9 22(E 4- t Co d 36

5(2)3%)?5)3619 dzr:ﬁmpﬁ‘(‘i‘&njri ggnn'pfl ggec(hl rg})oggnt rel
1(SEEM)- mymxmmr(k)-glmet%yl ssmb:\tzf?]*y-ﬁtaeﬂeptad;yow)?a,utbpﬁecc@n@gna-

-car ubl e iC ive rise to e
aw RGBT S AR R S A
1(SE Bt Dibyerogy - 20i( B BSedimetly|- Ladre25ligetr810-gedopsmgnps
5(49@ ]foéi aﬂ?e)he (Hlﬁmp%[lﬁ&%f, i nvention relates to all

her formor as m xtures
1(S), BeR) ey d mousy- 2&(5)1165,6 dlﬁ@tfwdyﬁﬁ -Hexadiyrom -8il Ocseropregag-

5(zg7€(=9 1(0\(\&]§f)ntr\énles(cgh{ﬁ‘ogﬁ§@b?from Z) of fornula | can be
I's et h%/

ene the_configuration_can
1(SEF6'Pf°Z3(3?)OhVFH@XY:8113p§bE|?F&§ Jesta oﬁxm@rlq@@ %(%Féupﬁ%@ ene
(Compoghysipl line formeither directly by concent rat| on
1(5513&‘5\)’@?&8 rog(ggllﬁc Baﬁbﬂgnﬁt%ﬁéhoP%tac %yﬁ}f?gﬂéaﬂi etra ene (Compound
22),
1(S),3(S)-Dihydroxy-9,10-secocholesta-5(Z),7(E),10(19),22(E),24-penta-ene
(Compound 23),
1(S),3(R)-Dihydroxy-9,10-secocholesta-5(Z),7(E),10(19),16,22(E),24-hexa-ene
(Compound 24),
1(S),3(R)-Dihydroxxy-26,26,26,27,27,27-hexafluoro-9,10-secocholesta-
5(2),7(E),10(19), 22(E),24-penta-ene (Compound 25),
3(S),26-Dihydroxy-9,10-secocholesta-5(Z),7(E),10(19), 22(E),24(E)-penta-ene
(Compound 26),
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organi c solvent or m xture of said solvent and a
cosol vent that may be organic or inorganic, such as
wowie/03778he crystals may be isolated i n essentPel/DK2003/000718
solvent-free form or as a solvate, such as a hydrate.
1(S)Hmwmm%&yom@s/(auﬁdﬁJrJ;msr:y§Ib@tAd.ae1rmy19flocaédoomgn§5
[so mxtures thereof. In e present
5(Z)c7(§ﬁt é%t19) GH?'@%QC%?%QL@G’ diferently, the term pr odr ug"
1(5)!39(R94mtre,taid@d/ 26,27+ dehicEiRfl-®, 0P BERIdRGISsth b (B, 7CH), D(ME[9§),QZ(E) 24-
gédroxx ég oups are masked as groups 8 WO
pentgTRng (G5 PPEUNBRFH DK2003/ 000718 whi ch can be
1(S)rHEpDitRidred- 26, 2Aydimexiy- gt dapscholestavi( 25,3 (B10(A9), 22(E),24-

pentgreg\\él(ggnl%gngaﬁgs of formula I upon adm ni strati on to

|l es of said groups are esters, e.
1(S)cHRh®hipldraxyazd-dnabye?§, 2a rmdethhoeohtd- ee@ch@leet@t@(rzéi(lf)tlo(l%,

zz(ERSgéV\EAn't? aﬂggﬁo,ﬁqggﬁm{)w{/or ms of vitamn D are

r ox er and kidneys to reach the
1(S)b3(Bbxﬂghm@x»yzgﬁt)r(\ﬂe4~ylc§toat>e,31bhtadtqte1wl)rﬂ 10ngego-pregna-

5(Z)Cﬂ§¥)@9ﬂ@§ -tAEnd @édﬁ#b@udd 3y, which Ais hydroxyl are
ones, but conmpounds in which_A.is hydroge
L(SA@) by r ot 26 G RSO By DG CB GRF (R 7 i T Ly 2R 24

pentBYsheQcyhidogAd i30§,0 an active state upon adni ni stratl on

1sn AR B 261 rRPEHRa L SrorR et S P h e R 226924
pentabdrai (Iﬂbdwbynd aspval of one hydrogen atom froma
ol el A s e Bl MRl io s ey
5(Z)a7(<Eb,dﬁ(1(9)dhe0¢ (Coapourat 24), or unsat urat ed hydrocar bon
1(S)I ﬁyc%U)'&y 96ﬁi)nalddgr&}yxltagnérﬁetﬂw—@ﬁbseg%{bﬁegnal'

5(2)27(6 9919) tB'epel(t@WPOlinCh , 2-hexyl, 3- hexyl,
zo@yﬂls?@t@pwihydmtmy@mka,zmﬁbﬁ%ﬁéﬂdoro@/meembmsta-
ropy

5(2)27%19%9& P?QE) 2% o LR GZ‘GJEQWPOE‘LX%E'?PZ ynyl,

3-nethyl -1 -pentyl, 1- hex-l-en-3-ynyl. In the pr esent

t ext t h "o i nt d '
S e R T
subdtiatiied carhod. atbingpand carbboraarbdordoubleapahdsodoch give rise to 20

. r I . n
oisBbloF Rl CRLSHP S, AE: e ch RISl 0
geomgtrit isgoensdaisd wdns) hﬂtqap@eemttmvent@ntrretaﬁe&@l alt suchtfornpsheeither
in pa.lésfewto?am&wégatér@& of the natural vitamin D3

I tse .

Hence, 1f the configuration at a given carbon
For pxarmple e eenfigyraiionad C3qaiiC-20 (wherby iedifisrng fram Zhef

fornf @At caMpaR 5, r Widraidled leﬁ@ thd@dnfigardtiohdaar beCebb N
atom Likewse, if t he configuration at a given carbon
is referred to as "epi", it is the opposite
The @:Gﬂtfpb@lhﬂsaiﬂ fefmtnla Itrhay belbbdificihitrydtaiing faxin ametrionnelcw by
condBREn BTk SRl LATAF oL BIO0GTh i shOS=RIRSEBH o o
orgamyqsu et at myikpuaé gﬁs@d -sbNENt ared g cosqlwarmmhmmambewrgetmc or
morééﬂ@lsucﬁ” [L.Wa%er H‘ﬁbrégys\félg mg);béjlsélg d l'ntegsé\{t@éjllg%‘dﬁ/%nt -free form

rodismis a di sease characterise
or ap perob@t® usk @f athvsnatef The eepdermedyeroal Ctyétaftwempdl@ﬁatlons

andtf!?ﬁnspé\{cﬁé@a/mk@r@el @Rfsor. | n s-HPT, the cause for the
el evated excretion is not mal functioning of the

gl ands, but rather factors outside the
In the present context, unless stated differently, the term “prodrug” is intended to

indicate compounds in which one or more hydroxyl groups are masked as groups
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gl ands, e.g. failing kidneys. Vitamn D is absorbed

fromthe food or produced in the 35 skin in a proform
Wwapiogl3tas to be activated to reach its bi ol ogPCEHDKZ003/000718

active state. Part of this activation takes place in

whicth B&n Kk qi&?o\ﬁ%el"t‘éd & W&B%Ydraﬁbsolﬂ o §J‘§s EH BoQ1d&® colibounds of

patients with fail . ysis patients,
formplai IsURPCRASNYIStEtIRM 19 § PRHPRS: %éamplqsé’é aP'ﬁgﬁ@Ul?%ff& qsRier €9
carbé@\l’ €laciafestit BME p Mbi@ﬁ’ﬁl 8%?; l%a@g.etr%%% ;iﬁ D\I&glgkné\&n gmtpromm of
vitargi e oD e i e e AP IRGR G OR 1Bt Pl el e
statePa@h ahéy\rm tdlshwmpmmdsa;rfdomlmls I ipathiuhl i loakoxybad preferred

econ Y, r thyr
onesy By Erairas HERone: RBELSRACEY itaf 2Mbina Brs oraraaruo
which @hdysbe hydrheylbied éstocaauaditivg ﬁatlehmmntadmlelbhratt@w tab patient.
into the blood stream Under non-pathol ogi ca
conditions this process is well-balanced to secure an
In thedweseit govigke itherterav dydrecarhd” Isdntendeqisningigate the radical

obtafle8 ! r%%dg@lrcﬁtd?ﬂérlﬂh%%‘ﬁréfgﬁefr&ﬁ\éeit?aléw b?e?ﬁcﬁ@éljeé}ld/or cyclic,

erlo s of tinme ones W | | gse t oo nuch crum

SatugieR af HNsAWEB YsrPEar e pHBG " dranghrangnd/gr cyelic,
satuifart@d:bﬂﬁﬁsatffﬂat&j hmaaarbb@mcn&lertm‘t%fé aék raitéd to methyl ethyl, 1-

ost eodystro and osteonal aci ro h ren
propyr BIPE 1CPUAT e SOHtEn LR Fri oy PO GA- BERas BE Yl >
hexym,ady@tolwdpm adyblebuyh egclopertys @yélohmd'l tB reding-2- bmplyt, 2-

ts on a r I
metRofetoRt e Rerab Pk e vl st aorlE S erlfi-fdh,
hex-LMad-Bualye, Kidney Int., 367-374, 62, 2002]. One way of

controlling the | evel of par at hyroi d hornone is to
adm nister vitamn D or 15 anal ogues thereof which
In thei pries¢nitoptext theetesmchatagen” sfintearad Foingisake capeeynds from the

sevehh?m?l_i]'r’duﬁ in kA YR bk, iROWBYRY chibRy thembBamBas®s] by in
serious adverse side effects often associated with

partigilag P RTOAIhRIAKY. As mentioned previously, an effect
of vitamin D and many anal ogues thereof is an

i ncreased yptake of calciumifromth stine
The FaIgns ol ] SEP L AP Earead WrAPSop e pBigte atfipaYSH of
combh&hdeﬂ thietpyegeht wiveatidm rdlat26 ta iz alg;amdaﬁe coifigiivation of thernatural

V|ta|61H1 g ﬁeﬁf %lren%egrehp tﬁ\eb:%lnﬁ uraIgﬁ a@' rq%e%r a{FH&hlsqfefeter%

omnmze
“norowl G etnmrresbcbnxlsttovbhe Icenﬁiwamrzoh‘gtatrme D3 ik aﬁrtt@ﬂfaé@@rbon

atorh dlﬁecu# it thet Q2B %rraHBFl U %lgllf]gﬂ ﬁatrb&wc'ls' Brdriel 24l 4%l I-_t) is the

€ respons ferent activities of
opp@ﬁmemhﬁgwamem &0 thaé f vitadin Dian thetiprtiselapedrdpPpieéeto
nanlpulate t hese structures to obtain select|V|ty
no cal cemc activity but hl?h 25

: i d
Of pﬁ&fqﬁlﬁﬁée%%t%wesmﬁﬁ?r&éeY%maf H&t"e%ar a& Pﬁ rﬁ%’é’é‘fﬂ?ry
hypé}@a&lﬂﬁ‘lﬂ‘oais&ﬁ(s HET)} URf. W omrdctivih Wchrregatfamneham@a&amm D and

wever a rec serva

e SBPISgHF- I ORERT DY B o RGBT " Rgeagd iip=Shepretion of
the paigkiiyrbig I’merlnpheli"ronntftem;ﬂatmsqné@ﬂandsBiTdehPTcthpaue@ faritbe
elengf'd %%p& %S§|n¥€ 3l fﬁﬁ&fonmglgigﬂ(d%_s ra?ner]fagtgﬁsq_@tglde the
glandgde gxﬁdllatgelddeYSt Wigaminy/@ris @bsqb@cs(rm)tz@goocwap@aéchom the
sklnqg tpn'%f&ihwf\xlﬁEﬁﬂEs (2209 g@t‘?@éfé@% Féé%h‘?t% btlcthlEé(Vgl actlve state Part

npounds, bi oavai l ability of 5( CH)
of tmﬁlakfe\cﬁt@n|t@lw@rp'méﬁ the (isaers afad syt de P6°f?rﬁ‘é In
patléfﬁs'vﬂfﬁ falltnlaa&:lﬁ@?@,ne &, dR(yod) patiddtsNasis dgaroxlyRtien eslimpaired,

resu?Png ﬁ\ a?{om}ep IIesvefjoiI c%ve r\]/?tgn‘lllr? Dtlﬂechg%? ldaRé Irrlaetn)éloned above, a low

9



10

15

20

25

30

35

of 1,25(0H)2 D3 in the two dosing regines, there was

no significant difference in the suppression of the
wgeanmsi’en of PTH. This | eads to the specul at i POT/DK2103/000718

the 25-hydroxyl 35 group is not mandatory for the PTH

levels'ol1J %Eﬁ‘ﬁ*l’? bvlgatfsftfoeacltu?nggg%dgﬂ%ﬂggg tl?ecEér%EHW&dth%ﬁnoﬁigsdr{de@ns

Vit ould € 25-position in
patholnelcvi mﬂitmnws tarmedisgrendasy hyperparathyaikifse: be

hydroxyl ated, and in this way maintai ning or even
i ncreasing the PTH 10 WD 2004/ 037781 _ ,
The pRIFHDKIGOBIOODY 18s 2 SpSFakEflvencer ete G frpthe bones causing

therrdtotsﬁé@éat%ﬁ%ﬁlcﬂﬂn i@ tibIe6d sGrein. OhBEF nofi-batioldgRal edralittshs this
activitie

o e e bR e o S ey e,
at eléme@tpb@:thyvgrdehdietoae n@\xg@fgr rxtemdedtperibds of tirog, e bones will
revi ous esc , . ,
ose BiC k= AT AL b Bec e Y5 B i Bl B o grpgrore. s
condstitppis esfeirned tefab @steodflstrdm\ymdp@uem’salgtia tftoen pihishegnal patients
are Af[%\{'\eéuffegfﬂgmﬁ% 3?}3 %Q%Jnémr%( [ [Dgragﬁklrg Vﬁdgﬁ\oﬂéi %tgié/cf Fb‘quéio have

I ne para S were co
toxid effgptmdumanyatitel ergansre.a. Q@ heiakt, skelgtah iyiscles.. thFr"@ﬁYeS and the

repr&ﬂd&@g syRRFAIMILEAE idRSuB td'3§99J751e@2P§(§@i(]hyr oid cells

were prepared as previously descri bed 10 (E.M Brown,
S. Hurwitz and G D Aurbach; Preparation of viable

One! &tc%ﬂtreﬂ’iﬁb e Iepé‘lrcﬁtﬂé)‘étﬂyﬁbl@ﬁb*rﬁonéﬁ@d@%ﬂh‘l‘lﬂbt@ﬁﬁtamm D or

I 15 8
analp st 08 <o PRI OB A T DA T B PTosGr Sud Uiepeutic
inter@@AtidMendiidves endebe bampared jedeious mddersd Sidéadffeets/often
asso%ﬁ%iw%t,'}evitggﬁ_ ? t?\ur%B e&g e%tl ﬁéae EFe% SI Eh%ffﬁgﬂ (‘J‘fq;f@a?nm D

I'nven
and Ganyi drmalaguef m&wfmpﬁmmrea@dumakeigf @Imt@ﬁér@m él@e mtestme

gllj%gl'ettoi hgﬁ "é@ﬁjué Arh)d é/ffbc?ﬂjlé;ﬁrr%ﬁlc@?ﬂé .}!ﬂ.ﬂty o’f Qitdhid B

Ive to untre relative
analeabies, thic inbﬁberrr@sme&t%@m%ieaélal déelaém fprymagh eﬁsfﬂm going

wtargﬂ'pbrr@ééa@&u ahls iGN Bk calctRfc %ect@#hl@lrﬁém@ﬁzu'ﬂgo@]
%1 <10%57% 3 1%61% 6 1% 56% 7 <0.5% 65%

25
clinigakeftesi. 13501ko 4o GBI FoSUGPIIT AEFEIRD MHjogH iy gFsponsible
for t‘ﬁé'cﬁf%\“eﬁt a&twltWSby vitAmirabsveére cadrdifiag, it avodidibke pogsitee tal .

mang iEabEss, STUBE £ EREILAC R vt PO~ 8R g Rt But hidn
paramavn@td‘lycbmhcdﬁaset:n@hbs sappressivagifed. Uhiripmetabgolo sugbokeanf
stru&ln% {}Y g}f P%%Fog%a@gegﬁgaby%e%étpHo&vg\llee” E\Fgceth observation by
Brandi in Nephrol Dial Transplant, 829-842, 17, 2002 might be helpful in this respect.
Brandi compares the PTH suppressive effect of calcitriol, i.e. 1,25(0OH), D3 and its
proform, 1a(OH)Ds. 10(OH)Djs is hydroxylated in the liver to 1,25(OH);D3, and due to
the different pharmacokinetics of the two compounds, the bioavailability of
1,25(0H),D; was markedly lower when 1a(OH)D; was administered to the patient
than when 1,25(0OH), D; was administered. In spite of this difference in the availability
of 1,25(0H), D; in the two dosing regimes, there was no significant difference in the
suppression of the secretion of PTH. This leads to the speculation that the 25-hydroxyl!
group is not mandatory for the PTH suppressive effect. One way of achieving the
desired selectivity could thus be to block the 25-position in the vitamin D structure so

that it cannot be hydroxylated, and in this way maintaining or even increasing the PTH

10
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WD 2004/ 037781 PCT/ DK2003/ 000718 The data listed in
Tabl e A show that the conpounds of the present

W0 pwe/08i76n have a
the reference conmpound Cal ci

conpar abl e PTH suppr essi ve BPET/DER008900718

triol

(1,25(0H) 208),

supﬂr@g@w@ﬁewwmleanméwsbmbrtaé Yndl@aw of@heeiitammlh egkhted

actyjiey & ‘?rf?%a?f@fnﬁt%mffsﬁﬁw

sel ect|V|ty for

The Spiebfe R3MAS yiﬁ@%g%"g‘”

5 The conpounds of the

fits| ngI y show a high
t he |nh|b|t|on of the production

t he

335 4HE bESEh: kiR Bormined in

ratsam vivioe ag alaiieusly descdperk(Binddrbp, oy §eaamhsnE. i Biadhedi. iparmacol.

37, 5%-%3?&1‘39@@)(3 ﬁﬁé Pﬁlljguﬁpr §5t1\'{%é11féc@%f tﬂ&cdn‘?pd%mﬁ? Fcﬁ#ﬂal%gent

e 1 nvention

mveﬂtl@@waﬁgesteémawérmqm@o\me amlthmldtea 5g!ss FHh boying pavathyroid
gIanB@Wér@ 'ébl‘l’écté:’ ##5’% @@&%t@é RN 3D BRIad Heb U FPom nfuhsed

I'ISI

paretth)éﬁoéj&'ss&ﬁ disre

adm ni stering
i RAEATRMERih £ellsoferg RIBPBHRE PERViIPushpseribed

to a patient in need

(E.M. Brmhj 9Nalihwitz Sl ¢ DRiEBaech: nﬂ’:épbr@:@'bﬁ@ﬁvfab%ﬁ&é’l@féﬁ Bvir

perdfRed £EIoh ENIRE ke TS, VAL 5

o & T g P ahdgels were

treateal With ertpolm Dsanaiigube fox BT DBt @t 8UCC and e PENEddretddn was

ially with conpounds

sequent
dete&ﬁ@hﬁ(‘g they particul ar include

The use of conpounds of the

Tab% |ié_tE1tF1§s% 519y &Jb%rés%ﬁ/@t s

nown t hat V|tamn

the peasent mvantiom Gafririok Cvle%{i(n@éﬁng} isglisg

due to a strong activity in

of the present invention,
phosphat e bi nders. 20
present invention may not
%T th%—:- c.HP-IémIJ 5 Ivﬁ:les of compounds of
anal ogues h ereof may be
rais @t Rpfeyened ensapand.
i nducing differentiation

and inhibiting undesirable proliferation of certain

cells, including skin cells

' dul
cqiipfihdp | 40 BeGF eEHbE
anal ogue<. ﬁeiat%vdﬁodftaéytrmls

B Al
158\3?. Accord hgﬁ(&-ﬂ)f{?@” in

met hod of!

di seases r\hnr act

and cancer cells, as well

(@?’@8&1 gg{/?ftlcérh%erl]atb/erko untreated

32 ( Suppbyine atmtisa0idea k8PS,

(ﬁﬂ%ﬁ%ﬁ%h il ad :.1031 il 17%0 %)

ent’i on SO provi

treating, prevent !lng or aneliorating
ri c-arl h\l

hnaorml cal l
TTOUT TTULAT A\ |

@IFFH ent

i ation ]aH)d?/or ceI I

proliferati on,6oc°§’ncer,

| eakem a,

nct nncar n fa¥aas]

manmaryiecencer, by

nnl anoe

Uo L CUSTI oG

prifmary hyper para]t

\CALLZT]

ain glial cancery

eet, . . o
yroi di sm| di abetes nel i@uog, di scoid

ang syst

hyvynar

emc |upus er yt hemat osus,

Aol An

chr oni Gced®wr nat oses

Al Anaed

Af ot o~
Ot aut o+

laValaVal
LTTISTOTI;— a1ty

IIUIIC C y IlprI |. \wp | a,
ski'n agi ng, D‘S&fﬁz‘hr odegener ati ve di sor Sée‘ibg

Alz:’nel men’'

S d| sea‘s% host versus graft and74g%aft

+ ¥r anon

M Ih o
A s II\JDL

steroi d ijnduced <Lc1<| n at r oph

ICJ €

i Aanc  ~nf anto
lIUIID Ul art S,

and ost er opordsis, and

f o28 i ndugi ng 35 dsf/ceogenesn $,

t he mst hod didn%ri si ng

dullllllbltllllg to—=a pdllC1|l |

T IICCU LIICI CUI All

ef fective anount of a conpound of fornula I.
Tableph.i lonwdve galcaric @ctiwthiodrabsgcdondihg te Bindeept eteaht Bigcham.

pha%‘a@dﬁ 3P edR0EH {1%'85 ¥n@hd BEH SOPRRLNGS Q% TBItLY /158D on

In the treatnen

bovine parathyroidea cells according to the protocol above of compounds of the

present invention relative to Calcitriol (1,25(OH)2D3).
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of the above nentioned di seases. Said conpounds may be
adm ni stered concomtantly 12 WO 2004/ 037781

wEFIMOK2Z803/ 000718 or sequentially wth conpoR@IPKeG03/000718
the present invention, and they include phosphate

The CEEEP H56d in ThEER Q%M?‘f}\%t e éorﬁﬁ&] ridfs%rf fhd YR sBMERYSntidnMave a

ystemc treatnent using t present | nventl on

compaaahley Piﬂ'd§é§pr<§¥55'f’? sffed.agdhe zefﬁgencs cpEPORNY SgickRPlhody

(1,25‘0@!4%153), RE SRR afsﬁg:msﬂ'n Bwr 3alkemkOeffdct ik rbfeeiyhce
wel ght for exanple 003-0. 3 pg/ kg of a conpound of
compoandul a | is adm ni stered, typically corresponding to

a daily dose for an adult human of fromO0.1 to 200 pg.

A suitable dosing reginme my, however, also include
The adomiongdsvof the pregent invansiop dhgs sngpgsmgl\yeqhyw phigBselgsijvity for
e.g. t%\é%%b“&%ﬁl%f tﬂ%}g%’cﬁl@?éfﬂ Bihthle%gﬂhytcm&r N&H%ne'vﬂtﬂdﬂ@ the

Opl cal treat der mat ol 0% di sord ers,
unwanitert aifents of ¥itemisD @ﬂalp@v%ﬁg%eﬁé ﬁ@Hbz'?mc% the Falehd

balarb:_e%j glb%oand&pn?rjfmgu ﬂ%glfﬁ%rglm 0 agcﬁl?ﬁ'f% Q&i\’%e for exanple

adm ni stered. For topical use in ophthal nol ogy

t .
> ST 00, B B0 R SO O R 0y
prevéhtmg q_mngjgjrgtlm s«c![IPajowpﬂ)mq;@{argf:ulﬁms-rhmT@spoqlgted with renal failure,

EI”cﬁg\%rrlgmg aﬂ?ﬁn@fe?f‘ilng(‘tg%ﬂ%?ieht ﬁﬂﬁeé@ﬁ@meﬂe’%f bRemat@ieesmount

pre era bl et s, CapSU es, or g cont ai ni n%
of a EQrAPAUY fmoulagl OPB?'ﬁ'ér%ﬂW%tPBWYf” Hdgfeatgpeny with other

ther&%ﬂﬂ%%c@lﬁlef@ﬁiﬁéhﬁdd ndiffalid@se@en thal t’freath’mn&of thetdtere
referred ect he i nventio

menf o iEeAre; Sat COMREN oM DectipP R S BoBN S o

sequbRtiany with corpeuiidy dfithapresest divettien, mnedebey partinglaoimclude
bot h .2(8 for veterinary and for human nedi cal use,

phos@ﬁ?f‘ﬁr?'g Sctive ingredients in association with a
pharmaceutical |y acceptable carrier(s) and optionally

The géehgfr coﬁ‘@?c{ﬁr@? Lk ltl'?e bﬁ%ﬁérﬁqh\%m&)ﬁ)m V A&t E&TiMit8E t$ thdM&dtment of

e sense of e| ng conpatible wth
s-HPIThE lstV\reélrkﬂqwgr’é@t sitersind® apf@nploges Hierepfdnanke H%@ef'ﬂa' in the

trea@FerR iR bl MRty OF Hl@.&iS@?@h@'t@EtstrohP%rcﬁ@if:y indiAducing differentiation
Conveniently, dosage unit of ormul ati on

and (OYEEH C0Je als BRHCIBONRS CertnuRlr apr Y RGBT A D 59 gneer
cellsaﬁg w'éﬂ a@gaannrﬂumegcﬁffefc?Emlbﬁ effectBy Hohe bued-up and

e _uni un ar,
el S O A BT BavyaRe Ak K Geutis g5 fiin Eos-sas,
199 abrio@int AJ @, :Witatin ImyAnbehysﬁdcﬁﬂWFi‘ﬁé’Hﬁikﬁ 18A4). fackrdihgly, the

h
lﬂVGBB%I’éB%S ?\{ é?snag P\'\e(—:l){ﬁ%acg'# tl[ %atﬂ'lgé{a? m ﬁ@?t%{%f glgtlﬁg l(!lpﬂjggses
characterize¢dibe abhorintalweell Hiffeodriti@tion alndtpllcé” priclifanatient ¢a0aer,

eukgllnI éjq'ﬁ%]rﬁn%rr}/ %Qﬁce{ r t5|%rns%l|a$§%r;@%? és@édyél*c%'iﬁé) NSelhmsrhaide

orms for oral (InCUIn
myemﬁ e pgodinsis tirivealy rypepsathyoidisr; diapgtes melitesd, Biscoid and

systeinftClupds @Q/tﬁé’rﬁﬁws@@ QBkhic HEHABEIS drii€dmmune type,

i ntranmuscul ar, intraarticul ar _and i travenou%h
hypertesicie @RE:, aleRAfiT kiR 39N JiPEaleurR deagneraivetisardsrs:
Alzhafhery k&bl ABst versus graft and graft versus host reactions, rejections of

transplants, steroid induced skin atrophy and osteroporosis, and for inducing
osteogenesis, the method comprising administering to a patient in need thereof an
effective amount of a compound of formula I. Optionally, said method may include
treatment with other therapeutically active compounds normally used in the treatment

of the above mentioned diseases. Said compounds may be administered concomitantly
12
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13 WO 2004/ 037781 PCT/ DK2003/ 000718 The fornul ati ons

may conveniently be presented in dosage unit form and
worey40877pr e- pared by any of the nethods wel |l REODBR2008/000718

the art of pharnmacy, e.g as disclosed in Rem ngton,

or seﬁPFntéql.#/ gwgcémg t.Prfd%Q:tf'tﬁ@pFéfsemﬁ{/m&Y\ aR@the\ethciud@ BRBsphate

|nc ude 5 the step of br|ng|ng the active
bind¢ragstecfidnadnd artl-PaRlderEtie P8R th the carrier, which

constitutes one or nore accessory |ngred|ents_ In
e e g
per lalagfam BbdpWeighit ! ;breaerlablwwogh o?om@fs Hav k@ of maerryaldiodiy destght,
0) ana t r
for 3 Rmpie 00RO P BT 3 P oer e SRR rss. wptpaly
corrd%pb:hﬂjh@tcb elmllwfdosaéarmrmi‘tthunnwemﬁﬁ‘@n GsLite 2B gigf rsuitable
doswl\'lc_l,]@etg rﬁgmgl %E)(N%Lélp%@gqﬁd?(?e Hn?s ﬁﬁltgﬁ&{ %tema% ree& eevery

apsules/ ozen es,
othecdm,aavnrmyeak preygetvatinoneer inrenvais. I@fthﬁﬁepla@lttmﬁément of

dernidrgglf)@géleﬂgordé% Bpﬁmeﬂféncn%fan% WG BhtdhRGYH RS 0.1-1800 pa/g,

tron or a suspension In _an aqueous

and prefrrpblydrom énl2§Qesig. for gxample f51-2001a4g ok ranteupy of
formlay L8 ARminiSferbd #&Qo;ﬁu@él%‘s@ﬁn Q;Bhtﬁh“mdlégw\@lhﬂ‘herﬁg}lhl%lpgﬁr gels

A s e T R
100 QQ}‘gocb’ﬁ-ﬂ' ccﬂhbouﬁd prefanttiladiib adrStmsttankddere SpE IO pYsidions are

forméu_ ;ﬁgnﬁeqrﬁ%g%lﬁg %l?lfgfsr a%%g eglujgr drgg ‘}05'3%9'” fi:]onrﬁ I0%176—100 1g,
prefeaglyrfedre 0. BGagiq of ad®xipoand offadimuia I per dosage unit.
car boxynet hyl cel | ul ose, gelatin, nethylcellul ose, 20
hydr oxypr opyl net hyl cel | ul ose, hydroxypropyl cell ul ose,
In a dantheymeetereedoaspol, e nyEpyary sldtaoirea PTABNagefigal composition

comEH% g'c%ﬁ'fg%uﬁmbf ArsRiIPe ﬁ\@%%@l’éﬁ&%doﬁ ﬂﬂetﬂ?gsén@rmeﬁflo@ both

tuary or paste. A tablet may made g
for ‘@éﬁfmaétéﬂﬁﬁord?ummdﬁgl ¥96e cgl@pp%a@w@rl@aqegmnts in association

WIth%ObH\é?%lcé%hciaagla\ﬂtéd’ﬂalﬂ@ Qa@fer('@ BAd @@ﬁ@ﬁ@@@théﬂ@fe%beﬁﬂt S.
resse a S nma ne ress
inargP QR a R e AL R e SEEPRE g B el ey Gpatible
wnthfthQQtl‘férQM\grlégleani o th&Lthmastlcmspﬂwdmt d@tetgrmamﬂoetﬁe recipient
o2 fII onally m xed by a binder, such as e.g. |actose,
ucose, starch, gelatine, acacia gum tragacanth gum
sodlun1alginate car boxynet hyl cel | ul ose,

Conpo yelyc%l Lérg o&@boh?%rﬂfﬁ”ﬁ[oﬂ@éhf@ﬁ BX%}V\FE%' lq;'bg’?lg’and 100 pg,

waxes or t
prefenabhi betweer Gch HQ@né 5@ ugsefch camprunstef forpdidm st ear at e,
magnesi um st earate, sodi um benzoate, sodium acet ate,

sodiumchloride or the like; a disinte ratlB%H %ent
By thg dermusdosage usitaisoReantat Wytakwl irqylacdagle £9s¢ Whiskiis GRpahle of

belr@rézmarsf@la&i @@a pe@idht) @ndmmm%arr@m.m wmhéca&m packed

h
remgé?rlggq?%ég ¥if Iryg%ldquﬁmle orfa}gﬁ: g?lggerSI f pr g@teig(}erl'{:ﬁe active
mat8fall adi sugh 083 mixt@resafiit with soleaiqued pl@arfnactéuﬂi@l dfludrite or car-
. ggwder ed active ingredient and suitable carrier
M Spi stened with an inert liquid diluent. 14

The formulations include e.g. those in a form suitable for oral (including sustained or
timed release), rectal, parenteral (including subcutaneous, intraperitoneal,
intramuscular, intraarticular and intravenous), transdermal, ophthalmic, topical, nasal
or buccal administration.
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WD 2004/ 037781 PCT/ DK2003/ 000718 Fornul ati ons for
rectal adm nistration nmay be may in the form of
W@ po3i7Bories in  which the conpound of the pPEFBKR003/000718

invention is adm xed with ow nelting water soluble
or insol uble solids such as cocoa butter, hydrogenated
vegetable oils, et hyl ene ycol or fatt ac

The fosmgfagions "]@MICVQYWP b@PﬁS@nEe 'MPF%G%W'W@ ?Hfbmﬁé bg pre-

parcBbYRAY A thS hd8hdBsMWaT ¥hovidRinink aleof gHairmabytd. RS disclosed in

Rem@%lﬁc;;?bl e for garﬁnt eral O?EEE ni st rg\éth gaeéﬁ:aéteg% {z|3/q5h|8clude

the /A6 bmenmgim el sdtive, mg»ieumlnt irgo pesicatiablwith thetaniier, whidh

. bl o of the reci.
consflifes e Shmits ebesty Rk ispisn i ped il Rl Fosfitiaffnce
prephoadnhy la’llfomnmlwaryd ntincadalyeingittd the sicivé Ingsediemyinfapassociation

LN i ' t iNi

W'thfa| lfc{uﬁ‘?aq'g%réﬁ% @hélg][h“; Pécﬁ)g Pj @arrlg‘acﬁ*elﬁdt:ch ta%r{otGﬂ"%n, \fHcessary,
shapiing thel mptiilmt,intiorthadiGalmd)f?r@IU'athhe for mul ation or

heating of the formulation. Liposonmal fornulations as

di sclosed in e.g. Encyclopedia of Pharmaceutical .
Formydatinns| b ghe PKP@'?”‘Q'“V&@M‘ suifablefios grad grpiypigatiqs may be in the

forn‘p@f(ﬂwi‘@céaun|@%@C@b§l§lé§tda@ﬁbts 1&bRkd 6 Baéndes! ¥acH é’tﬁ‘ltalnlng a
ound of for res nted as a steri

predggar edp?rewa}téifnﬁﬁactéveg'ngaedf?ﬁe?et 8P'Ey am&derw?ﬁ“'esf
in thleS‘ofrﬁ@dla|syluﬁb5$®|aV:ﬁGpemslcm Sltaa'fad@oe@llq@dtor rionraplieati® liguid,

Yy _be | .
suct g b ot B RO 5o BRI eaiaeh S TRieg o o faterin-oi
emutginrt. Sokle obp htalydenedibladrifs nuechraste. @momwsw q)lh seb@mé 0ilm
coco?nLt 8|I §F E%rlu‘? oﬂqgﬁltatﬂgﬁ 5@ aléuggelﬂzfmé Qﬁ?rﬁgtférv ueous

m CrocCrys Ine form
susqeoslon%mwppéyntmtlpw@ nﬁtﬂrm Wm%wc@mcanth alginate, acacia,

dext%r?rs%ﬁfu)’r?‘&él’bbkﬁ'ﬁeﬁﬁﬁ:@ﬁtﬁ]ééé’r@elal‘eihpﬁﬁeﬂmellﬁﬂfsgu| a- 25
tions or @%ra ab yner S¥St ens e.

hvdwxwa&'wthsﬂc e Bb@erborspvlﬁfﬂ%ﬂ %ﬁc%ﬁﬂ’?'@gfs and

polyVERpYAoRE@he. TAE adiivel FgPedidy ndlySfisdBe dathisterdd idSRBorm of a
the active in- gredient for ophthal m c adm ni stration.

bOIUPO?IﬁEFI”SW Yri@Sti tabl e for topical or ophthal nic

adm nistration include liquid or 30 sem-1liquid
A tagkg%%&% @23% ucgm%\?\%sltsisngl (H‘emnglﬁd&nggbé %?ﬁ\?ﬁ ngt'ésqlent orﬁ)tlonally
withsarehorasorer aaessorpingrediants. Gompressasktabiats swlyurd prepacsd by

S 0 |

comﬁp&gena In égélglzéabﬁ:@ n%%hﬁ%ép}%aat({ag%% @t?lbﬁ’ﬂ@) PY Fr@@ @i form
suchsas$ f ppwdp@@n gragulegsortinnady miyed by ﬁm"&teurmh aéLfbﬁ lggtose,
glucBBE, QRAHR, Giskindd, QRAEL LS m, I?ra@quwﬁ ggf—n tsta@.um SRAike,

i nventi on may al so be delivered nmonocl ona

carbgﬁvmswk@ﬂulageqrﬂaﬁfvlceu%lpseeakwﬁr%f/er%?’mﬂﬁx'ﬁelﬂtﬂ%se PR ethytene

glyceR FRREOdr A 18y I88bAtmt 6ot hed.g. sddiuMdI2aie4saBumEtearate,
PCT/ DK2003/ 000718 ,In addition to . the af.or eqﬁ ée oret‘ii.e like:

magnegELFENELS: AT BRREASlE BHLTb oot SRUH
dnsnﬁtegmmhg agentesudhresl eidestarah, aretimpecdiubddi agavpbéntonite,

croscs glfcj) Q(Sd%uﬁ#ggd,a% &'al’c%eﬁycgdllattéUf Io%[aé\ndone or the like or a
dispersing agent, such as polysorbate 80. Moulded tablets may be made by moulding,
in a suitable machine, a mixture of the powdered active ingredient and suitable carrier
moistened with an inert liquid diluent.
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flavouring agents, colourant, surface active agents,
t hi ckeners, preservatives, e.g. 5 nethyl

whyanoxyBenzoat e (i ncluding anti-oxidants), enedEFDK003100718
agents and the like. Furthernore, said fornul ations

Formﬁﬁa\floﬁg $(9' @%PE&@%I&H%% hB¢ ba Pt h GRS FornRst supdositories in

onpounds normally used in the treat nt of the above

whiclyEift FRmRR g & dhe BEeSeN EXARPILL ISy pRiEng water

solubl@ et Hﬁ@lu@{é%ﬂlﬂ'@&@:hbad’ﬁiﬁbé ,buab@rrmddfﬁgeaatédamgletﬂ)e oils,
I ve_agents

rolifera stil,l .anot he ect he
polydthviene BbotaraRRecEs epirds fbeotveRuens AsBRG Ehe plifamay be
prepired WBpig wpastyypdlofatdrer wi t h anot her therapeutically
active conpound in the manufacture of a nedi canent
i ntended for the treatnent of abnornal cell
Fornlildtfoms enttatsle forpaaentea adalinisitatiqn einiveeieat!y gpmpysmasterile oily

or ackj%ghggl‘ armw:’% Q@E\Feeufngré%f t$ \QIJnEhals $refer&ly isotonic with the

1eo coma anonm, br osi S, psoriasls,
bloogyf ter Kechmjpér par @pmrcosaangmot@nmmluc0§e spiptipp or buftér solution.

The %?ﬁ%%tl%ﬁ' EE}I Mé E(lih\;eﬁ%‘clyfs%rméé@b %ﬁh@ctaﬂé‘e fTF%lLa'thHS:hrough a
i scoi d Sy stemc UpUS 2, to chro

bactefia e GBS ST ALHE FSRHEO0H) So Rt ST bI o fEAdiation of

the fgl'rﬁﬁlﬁgbﬂor fkdtThgagr tﬁg,foMLﬂﬁlom&;Wo@dngﬁ@em&talt%ﬂs as disclosed in
| SOr aer.s

e, Sr s o B a0ehc e RS 28 20l bl ror

parehteraisgnaintseratist.er oi d i nduced skin atrophy and
osteroporosis, and for inducing osteogenesis. Said
ot her therapeutically active conpound may

Alternativelp) eetdoynpoend ef Extreda T mem enprgpnted as g.stenjhosqtidat e

prep?i‘&ﬂ%‘ﬁr §Oq %tf?% b %FQ%V\@%" | RER fe8hR) H|¥§‘ol@f9:eirr‘lta95te2® Hlvent

L or mu be prepared from't
lmmeﬁvﬁé&lmdp%ﬂoessq according to the reaction Scheme 1.

16 WO 2004/ 037781 PCT/ DK2003/ 000718 17 17 16 (b) 16

(G 17 16 NE NZ Nco 16 MIBS-O_B B A3 O TBS TBS-O
Tranagermal frmutatiqes may fe @& the form of ailpstor 913 PRI N 2 3 3

RYwy Zy R
Formulations suitable ophthalmic administration may be in the form of a sterile aque-
ous preparation of the active ingredients, which may be in microcrystalline form, for
example, in the form of an aqueous microcrystalline suspension. Liposomal formula-
tions or biodegradable polymer systems e.g. as disclosed in Encyclopedia of
Pharmaceutical Tehcnology, vol.2, 1989, may also be used to present the active in-

gredient for ophthalmic administration.

Formulations suitable for topical or ophthalmic administration include liquid or
semi-liquid preparations such as liniments, lotions, gels, applicants, oil-in-water or
water-in-oil emulsions such as creams, ointments or pastes; or solutions or

suspensions such as drops.

Formulations suitable for nasal or buccal administration include powder, self-propelling

and spray formulations, such as aerosols and atomisers.

Prodrugs of the present invention may also be delivered by use of monoclonale

antibodies as individual carriers to which the compound molecules are coupled.
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N4d4N ci R i HZ,YY ZZ2NR NNM 678R
OHRBRR ZR-ZY1R N---~N9 10 Schene 1 17
wO\E0208#8037781 PCT/ DK2003/ 000718 The synbol PCT/PKa®a600718
in this Schenme to indicate that the group A* in an
internediate conpound may either be identical to the
grou A as found in conpound I for exanple, fluori ine
In adfijionjtp the afosementiriedegnpdieays 5@% Ergiatiens 1062 atpoHRd ©

form@A8M\E4Y BRIUde dnBiocs mcﬁb a@ﬂwoﬁalhﬁgﬁédﬁmts slichaes diluehtde buffers,
synthesis (for exa

si | rot ected hyd I
flavo g, 0§, QI RIREE TRV ERoegS: HrERess ol rerRies ¥,
methVﬂlﬁytﬁbxyl:tethaaI(fﬁlcﬁlutngaetntbaxﬂa}tsﬁlesm.HSIamg ygdnds andhéhe like.

variables Rl, R2, R3, Y, and Z on Schene 1.

Furthernore, the identity of N (i.e. NE, NZ, or NCD)
Furthendby, safd forreulatiomomey vakeoi cabi perisg rodhgy(thrapayticsiiy @geve

compognuseﬂglre}}lﬁwvé\k}% ﬁ?ehig'eé e%%?%dgggﬁo\@ ﬁ@&l#r{ég di&acdd on

ual ntit
Exanaqmmfawhfcpmmpum@ ipelpde @bpwhat%hmé%ts, stQorids Ph%\ﬁn%| l e

prollfghat%dagle'n tare atomc 10 synbols (as are C, H and 0),
[etter Wis used as an abbreviation for a

functional group or elenent that stabilises the

In stmr%ﬂ%ﬂdsbgétufﬂeslﬁ%ﬂt@ﬁ relt&s ﬁ)OJhEIL&lérdﬂbldémp(OEn@fof frmutd 1,
the doubl e bon ene

optiogghp AT S1akf e ARG HE B4V O BORURY nr*%ewanufacture

of a ﬁmé@l@bﬂ@nﬁldterﬂ&a!{gﬁtge&ﬂmﬁﬁnt pf Bbriorival sglkdiffeiedtiation and)/or cell
when require t ar t

g SR e RSP o VB8, 580,

melaatthal ngeofiveddis, lpnonasid, riangre msperpglathyr@(ﬂlsrn, $-HE@Ta$HPT in

asso%ngcﬂb%ﬁ:ﬁ @ﬁglg‘ W%C&%ﬁ &ds 'nnahtﬂié1 écbfdea{rﬁité'{lgfenﬁl:'ﬂbﬁs by

amura in em Rev.” 1995, 95,
erythegTatod\g6 2hroTiedestef9ses ©F aHtoIHMaNG tepe, | YRAKPRS/ON HRENE,

alop&did, WkirHAGngS ATDRE nBlLiGtiesdheradvd@bbrages, Alzheimer's disease, host
versus graft and graft versus host reactions, rejections of transplants, steroid induced
skin atrophy and osteroporosis, and for inducing osteogenesis. Said other
therapeutically active compound may conveniently be selected from amongst, e.g.

phosphate binders, steroids and anti-proliferative agents.

A compound of formula I may be prepared from the intermediates 1 according to the
reaction Scheme 1.
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at the top of Schene 1. 20 In outline, the suggested

reactions, all well known to the synthetic organic
w@b@aios17sskilled in the art of vitam n D chem BCT/PK2@3800718

carried out as follows. Standard "abbreviations are

used t hroughout this disclosure, e.g. Ac = acetyl; ag.

= aqueous; DCM = dichl oronethane; Et = ethyl; ether =

di ethyl ether; h hour(s) LDA = lithium
m de; ; PDC = pyridini um
TBA = tet 3587 ) but yl anmoniyoy TBS = 17
thyl Pyl ; tg i n@%lhyl idlylli7 Ts =
| al uni ni u ;ﬁ»g; = 16
@%rahyd ofbran Vo= e/ 142NN¥tt|
dsmorth-EnnDns rgaction [e g._Wt wg with

H vi&%1He R3 = Owe
it is derived by sequent
B p ) |$Esa o Qr Dess-Martin periodi nan
OX|dat|on) ] e conflguratlon of the doubl e Hyan
established in this reaction is usually E (sl
amounts of the Z |nternedgate can often be jsol ated
however), but conditionsfcan be selected 9 ve an

i ncy eased proportion ot/£§9 z internedia{gige.g. a

mpgl] fohoat i on of 35| th€ Wadswort h- E nsFeagtion using

( CFBCH20) 2P(6) - CH2(( 0) OVe. Fhe- E- corfiguration can
al tNernatively be gqonverted to Z by pkotoi sonerisation

at tthe stage~af intepnedi ate 2. Separathon of the
required rsoner oma mxtu of E and Z isoners 18
WD 2004/ 037781 PCT/ 03/ 0007 can be pgsforned at

thig or a latex convenie st age Yy e.g.

chr omat ogr aphy or ycyystalli ion. 144 SR
i nternmedi ates w th, < - S(02) Ph or W, , t hods
hav been describeéd ih the—+iteratuffe, such"as by M

J. Calverly, TedralNedron Letters 198K, 5 28,
1337-1340. 145 E.g. &y Wttig reaction wsth

Ph3P=CH C(R3)=CR1R2. E and Z isoners formed imthis
reaction can optionally be separated by e.qg.

chyo ography or crystallisation at thig stage or Rr
an t stage._i synthesis. 146 58 4 7YTh
di'%orm-i ntermedi- may be—used iZgtéad of 107t
sidwn dichloro-ingermediate (6) in fhis part of qg
wel k- known reaction sequence for klng al kynes ‘ds
described earlier by e.g. WG Sal mond8et al .
Tetrahedron Letters L1977 14, 1239- 1ZIO 243 For R3=

e

3

H (in 3): Sequential| DIBAL reduction [for R3= (or
H in 2 (see 1 -5 2), conversion of the alcoho) to a
| eaving group (e.g. G af 4Ts) which is a5 then
substituted to incorpor
-S(02) Ph, either

| oner  oxi dat i onZs ]
salts), and lithigtion (e.g._wth nNBuU

Scheme 1
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245 Wttig reaction e.g. with Ph3P=CRI R2 or
Wadswor t h- Enmons reaction e.g. using

W@ Eo@p2A¢0) - CRLR2. The separation of 24-E and PEFHK2003/000718
isomers formed in this 20 reaction can can optionally

The spr%béﬁ’p?s;@%e?gngbﬁg%cgemg :ﬂé ?‘fﬂ?&a@t@ EieRhtie @{‘%@N’Strﬁiﬂ irs@eaaiiate
r any later stage.in the
compgumy Y Rithes Fédaeé‘tt'F%HO\XP? qroyp cggﬁéﬂm g 'aﬁéf%é
example, ﬁ{.lbﬁlﬁ@\(ithz)f, A6 IePBtIVEIE I’man% E’(QQ)LEhﬂh,at oain bg camdtedeto this
reactli on en

at any SQKA Y ode Fug Sy N eos far rarTii st St bRided pygoy
in NzJ.rathoxygh gﬂbt)ﬂp)nallﬂ' ivedicdbeds emmmraomerothQslarEe alndatm rAay also

applycfﬁFg‘%a ba?)é‘e&hy arh309t %RCF?' Iny gm%mcéei)qflﬁ{r%gmgye e%h&hdentn):/y of

r' crysta |sa on at thrs sta
N (i.d. aNgN2s badkep) and/bieofsynet drgvprs variphe: @oup(s) mepy ge biem

|nter%%g%eﬂto |ﬂE§ﬂ‘r&ﬁ‘atg Qﬂﬂg R réa%t BR@@QJMe ehbavarthOBctudf id¥htity

oXxy- arati on the required i soner
will bera@nanaanmfmtf@ Wt@@n@nzextn %Weﬁhét White bbansh ki e AERMist

symbbl¥ Gis Hre &, |Hataﬁa d§°fh‘éqgﬁt€1nw i§136@ as 3R abBviRIsAlfoNg functional
reaction with a car bony rnzound 8 -4_10

| |
grour gf allepienl thatssabilisss g ﬂ'@axﬂp Riym $Ragiesar e, fc Eal(}ﬂé’“o(F or Z)

of th%’]"dll)%lé b\éhaxto BdconrOe LydtBiehe fethe/fatdl ‘vtemq‘sum’fdsals ialeft
al ogeni

unspegifie BmtSqq]eme( jsgby ?@w%ﬂ}m%%%én%aeg&%b l?utI nc c(?f?ed uzgnd
whenNegusbd., Sonogashl ra, and Stille type react| ons 35 9
10159@%%8 it aPs of&é%%:\%\g\}ée %rﬁﬁlé?&@ pfe@ﬁ%@%&z s oF nge
4, 6,Y7, avwidd are Zleﬁdxymm to amm@d‘@d l@rthejéftuamdthay@@esy described in
- pr Rva
e BRSNS ITEIS12 0 PO T ve105700
1877at252. Jihetsuifexegeach .aa@e, identitoTRSISERISHY R 8 the ﬁaﬂmpr as defmed

at thgrtglpgf geHmLé ns”, by R C La rock, VCH 1989. NCD 4
Sequent i al deS| |yl ation w

F t [ h ) .

A doritinehasvseed erctaspab epra 55 Sfheiieorgni
chenfllélesl&ﬂ@d(]ﬁﬁthe andof et Aes DWhietriigng, cirplcarmgdvaut las foitows. Standard
abbriHBH 76 et Aoy USRS 4 AT R R & aqueous;
DCMdeﬁldh}dramleﬂmnm Eh=HEhydr eFBA=S dladmleiber (0 = hour(Ph-APK lithium
dusoBgopylan;rl S' J\IEPdﬁ ho?mﬂlﬁﬁﬁalemo%ty&éﬁg—‘te%

et - senS|t|se ol soneri sati on
)butylesinigriam; GBS v t-huwmlmﬁthvmymlﬁ’iﬁ Fdametiyisilyit Ts = p-tosyl;

DIBAQE*—S'QJHXJ)@[H/I‘anWhﬁJhw hfarffe; PRA: bhétgyil #8F = tetrahydrofuran; v =

volume.

1>2 Wittig or Wadsworth-Emmons reaction [e.g. Wittig with PhsP=CH-
C(O)R? (for R3 = H, via the R3 = OMe intermediate, from which it is derived by
sequential DIBAL reduction and PDC or Dess-Martin periodinane oxidation).] The
configuration of the double bond established in this reaction is usually E (small
amounts of the Z intermediate can often be isolated however), but conditions can be
selected to give an increased proportion of the Z intermediate, e.g. a modification of
the Wadsworth-Emmons reaction using (CF;CH,0),P(0)-CH,C(0)OMe. The E-
configuration can alternatively be converted to Z by photoisomerisation at the stage of

intermediate 2. Separation of the required isomer from a mixture of E and Z isomers
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The invention is further illustrated by the foll ow ng
Preparati ons and Exanpl es: 15 The exenplified

w@oipos1ids according to formula | are |isted i pCT/ABR@3/000718
1, whereas the starting materials and internedi ates

can & pRIRRIcd atftRisBH A8tek chbV ikt stdhe(REBgMehrbmaRbgraphy or
listed in Table 2. 20 WD 2004/ 037781 PCT/ DK2003/ 000718
crystgllisgfions 0 'DII UCCO u2nn0 I1JL 00200

15 42~ Q N e @tbrihedatdsMith W = S202YPhcor@V 0= Sele GritHddbl haxe
beenlcjflegcrﬂégd ib'tge 3t%*gtuﬁf,uw%b)%ls%y I‘;I'ZJ]' aslalv;e)rlygliredal‘)ahﬁgrg? L%gtﬁllgmi\b87,
28, 1BB7al)34@) a) va) a) ag CcCCcCccCccCcccccccecceccecce
15 S NS )l i 0 L 0 e
forme inkthis reattipn tam optidnally jbe sepanated\byvevd- whipreaiograrhyoty
cryst%tﬂsg\‘.icyﬁ é@ﬁ_fﬁl‘g st%e %} aﬂg Ia@r_ %ﬁa !nQ)w'e_QX/ane'sI@ N 4) 4) _ Q

puoqg- T"inU'U"'in v'inU'"V) i "in'in'
1267 7P B> ?n cu cUhediomognggynadigte Mayces Ei@dcnptgagof
the dhofenteidnibrobinterfdidee EG)EnEhE gart of a well-known reaction sequence for
making alkynes as described earlier by e.g. W.G. Salmond et al., Tetrahedron Letters
1977, 14, 1239-1240.
2> 3 For R3= H (in 3): Sequential DIBAL reduction [for R*= OMe (or H) in
2 (see 1 & 2), conversion of the alcohol to a leaving group (e.g. Cl or OTs) which is
then substituted to incorporate W (e.g. -P(O)Ph2 or -S(02)Ph, either directly or via
oxidation of the lower oxidation state -PPh2 or -SPh, all available as salts), and
lithiation (e.g. with n-BuLi or LDA).
225 Wittig reaction e.g. with Ph;P=CR!R? or Wadsworth-Emmons reaction
e.g. using (EtO),P(0)-CR!R?. The separation of 24-E and 24-Z isomers formed in this
reaction can can optionally be separated by e.g. chromatography or crystallisation at
this stage or any later stage in the synthesis.
325 Coupling reaction with a carbonyl compound, e.g. by a Horner
reaction when W = P(O)Ph2, or by a Julia reaction when W = S(02)Ph (followed in the
latter reaction by a reductive elimination of W together with the oxy-group). The
separation of 24-E and 24-Z isomers formed can optionally be separated by e.qd.
chromatography or crystallisation at this stage or any later stage in the synthesis.
4->5 Coupling reaction with a carbonyl compound followed by elimination
of W and the oxy-group. Separation of the required isomer from a mixture of E and Z
isomers can be performed at this or a later convenient stage.
729 Coupling reaction with a carbonyl compound.
8 9 10 Palladium catalysed cross coupling with a terminal acetylene or with a vinyl or
acetylenic derivative such as a halogenide (e.g. bromide). The reactions include, but
are not limited, to Heck, Suzuki, Cadiot-Chodkiewski, Negishi, Sonogashira, and Stille
type reactions.
9 = 10 Dehydration with Martin's sulfurane reagent.
50r10>1 "N 2 M": see below. In addition A*, R, R?, R?, Y, and/or Z may be

transformed or derivatised by methods and general procedures well known to a person
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O
O
O

RCd@gngNVQJ'IdK%Q] N MCo O Mzi- Lno too Nr-1000)r
1T-i T-i 0O,- NmlIt Lt) ~p mpunodwoj Co jLn 21
WO 2004/ 037781 PCT/ DK2003/ 000718 . O I\l;

Neo ®IMi0 Q @eqa?ntéalﬂeillyjation \@lth blFioglv@% Iww,pqga%on,w{h

DessAMéHlth JribdiNahke &b thdkéioWé lantl Horn&d-Wittig@ouPlihdwithzhe lithid

sernhie ) VeeteE SR Qs el o BB Gl

ThendJesByla@dn &)th HP ord)BAFflaprite.a) ma) a) a) o o mo ma) O
CCCC8CCCCCCCCCCCC

Ph—P—Ph
I1 |
B
TBS-O A*
Ng =2 M: Conversion to Nz (B = CH,) by triplet-sensitised photoisomerisation,
then desilylation with HF or TBA-fluoride.
Nz=> M: Desilylation with HF or TBA-fluoride.

The invention is further illustrated by the following Preparations and Examples:

The exemplified compounds according to formula I are listed in Table 1, whereas the
starting materials and intermediates of general formulae 1 through 10 (Scheme 1) are
listed in Table 2.
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1ir 1lrrr 100000000000 +-i NmO NNNN
wWORMN4M37760 Ln .. C . fl ..Oto L() In LI) Lo Ln ROT/DK2003)00718
LOO MMU U L') MULNnLnLnLnLn NLI) U ON

PREPRRARONI-ARDMXMALBSLO N N N N QJ 03 CO 0J M 0) 'VI 26
WO 2004/ 037781 PCT/ DKH?FIOOS’_/ ooo7é$s PREPARAT] q};&s
wrﬁgom%%'v.(aﬂ@sm EMIBRIPPYRN §17 BRPBEEGHE FW?&QO”

atmoBﬁHeﬁh?Q) withadBitios iof Féagentipiderd @lﬂnangmnn) atdmmpjwénroep wise via a
Syrmé\%&}ﬁ addi t| ons kpf rea nt t% ﬁla%lﬁc ?aryﬁéova? gérja%[a) washed
sequmrdﬂywmtrpwetmchmes,aturhedmogaum chibdgesolukisn sifearavee @nhydrous

hed
magr&er#’u(gp sa@hétﬁqﬁﬁg bﬁéédr%rae @V\)g%grf%é@@ asa'hHérgkﬁ:@Sc?S/WlHWas
then putifitdibe cheomiatograpbit Alhpregarative @@d@nﬁb'tgak/@ &) efrgaatography

was T)&H&td oﬁl‘QhEJ‘ d'\gtah&trédréﬂf 'ﬁfoh‘?g%p% Wfo((mﬂ)(&lﬁ N¥: diethyl

E}gratlv analytical (T chromat ogr a ry
ethema@ ps@p rheldnepas §Menba€)fé@lm g8 /cn@' ‘A @“r‘“é{b???ﬁ?tef'?é’ﬁ’f plppm

ethelt ® ég@e(tl\{yl\é)ce&tt@eﬁn the RnefHl PEdteHures} h%r\)ariablep@{tﬁ@é &tem
ther as ‘el uen tate

inderged (oh SeRATEES WidsAnt 6@%‘%6@%% "hedhe ieraaf PhetoaCtner with
detaileeif ﬂéé‘djed:’dwéﬁﬂ de@stiodsford ané @leheraé Rtackesreathet weredentaly

o5y 50 5 RGBT P QTR o
and stevdrs totiee fhoemdquheti@snmpeaifie®ireadhuPrepatatipn iktaken for granted
and tua(lg éng %F@g%yc?e%l tmv}@éﬁﬂmé Qg?lmt‘)ﬂéﬁé onal scaling

uan I es non-var e reagents and

sol ¥efbsuhd Wi dﬁékéﬂ:"ter&'é@%béétl*c%%o&@&@' fropdHi HucRAE Mhagnetic
Preparation_is

ake
resopHgi sperEdl (30 8\'/12%1?[‘6];11 A ek ﬁd“'é%)pqhe@'@q &Bt“%ﬁ?'g“-s (9) (in
ppm$ARPQLBLES, URESs sthanasd sidcFrd, RPeRUtRChPIdfaim yolutons ddtbtive

i SRS ST ISP R0 RRE M 0 o

or cifluiRF&eh (neeuldess LgtNreR Wb se7. zswaprrf)uoeaueufemrochloroform (*3C-NMR: d =

76. ﬁeuﬁni);ﬁ%y offgﬁrgnr%admlé{ 1%”@&W%Y%egﬁ%b (ﬂ)tuﬁre@%), triplet

(0, ABENB] br mtanmatpcpa)aprzr@xmnatehmdrn@ﬂr@rlm(weéyn&ﬁ;ma range is
quo%'&" _(QII\/I% glft' o = zbﬁ*o%@m[ ?mg%%e%r 'oF?erHech?écPrcm(al(é%Q’sN)V’agnals

for a nmul

mayehet rre@prtéémrnté@ ipgomsHiate qampoundp ¢|ee¥h05(310)° Taflgar t et
(gq)] or not (m at the apprOX| mate md poi nt IS given

unl ess a range is uoted (s_=
GeneighRrocgduse 1 !.'.l-g%-n_ i .-- 27-25 %;I oepiofdbo.

be sgaported for the intermedi ate corrpounds i.e. those

of le 2.
To a solutelion or suspension, maintained at about -70 °C, of an alkyl-

triphenylphosphonium salt (7 mmol) in dry THF (50 ml) was added n- butyllithium
(1.6M in hexanes, 4.36 mi, 7 mmol). The temperature of the mixture was then
allowed to rise to 0°C for 20 min, after which recooling at -70 °C was resumed for the
addition of intermediate 1 or 2 (4 mmol), dissolved in dry THF (8 ml). After 30
minutes at the same temperature, slow warming up, and 70 min at room
temperature, the mixture was partitioned between saturated ammonium chloride
solution and ethyl acetate, and worked up according to the standard work-up

procedure above to give intermediate 5

Preparation 1: Compound 501
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25 CGeneral Procedure 1 (Preparations 1-7 and 27-28) [2

4 5] (Preparations 29-30) [1 -3 5] To a solution or
W@ ®pesFsDN, nai ntai ned at about -70 C of an BdCkRPK2003/000718

tri phenyi phosphoniumsalt (7 nmol) in dry THE (50 m)
Alky%lﬁﬂ?l@ﬂo%%m% |sblthIsHBFop?@trfp%eﬁ%fbh&Hﬂ%K@ﬂ?%dlcfb %516 g, 7.3

nmol ). The tenperature of e mxture was then

Iovved torise to OC for 20 mn, after which
Interrﬁ@maﬂelmgzcm (2.39 g% was resuned for the addition of

ilate 1 olved in dry THE (8
PurifigaiSh &F EafbSeta 807 febiiRerudeo0aie o dniisatop o
methwerrofyi amgjtting thenthraiBatignagity stenn?CiNMmed at 1635, 14Ee1 138.1,

e [ t
1358, Ka2on5a By e P AP B ST e 38
40. 4ae’r@(§5r, iorfy 2868t 26752 aAdab &, War3k2a|d) 20 @cedly 8. abmv@ ua 1, -
4.9, g\iepdnr,}ter nmediate S. Preparation 1: Conmpound 501 27 WO
200477037781 PCT/ DK2003/ 000718
Al kyl -tri phenyl phosphoni um sal t:

Pre bm@hop)d(mt, duplaetp phosphoni umiodide (3.16 g, 7.3
Purification

m. Intermediate 2; 202 239%
Alkyk BissaHaheePhon st likelsepoay - sirhandphesphgniugy odide (1. s g, 3.6
mm@lyystalllsatlon from 5 nethanol, omtting the

mat ste b = 153. , 138.1,
intefs g 29587 Pepsiivo zﬁzlanaiogfuw 3 Yo QESCI%S&EIGPFG?*&“ of
202 Gpnil1066 WO9560855)4@ 7g, d:rBol). 40. 4, 40. 3, 36.4, 28 8,

. 16 65 2 Q,

conpfos 58,15 a0y 2y, 01201 o, o L8, 08
40.5ABRY, 3tk 3, A%y pRodplbo B2 Bm28 3, 118.0, 17.8, 17.5, 13.8, -5.0, 53PPm-

| sopropyl -tri phenyl phosphoni um i odide (1.55 g, 3.6

mml ). Internedi ate 2: 206 (Prepared from 102
m—@f@@gﬁ;@@&@ﬁﬂ&descrl bed preparation of 202 from
AlkylL€pHeRyHA8 R sb®: oPropdl- bhylpAsspe 3.

MRty PRDSHARR shiR, LoPron? (TPRLIyIpSsrkRMRRHIRAIERA 47 o, 3.4
MM 9, 42.0, 40.5, 39.7, 34.3, 292 25.7, 25.6, 228
Inteﬁﬁecﬂatelﬁ M3 (i7gB1.63tndo)13.8, -5.0, -5.3 ppm

PuriGafBR o uBPaiyn 07 R RBRTBrE Bkl Portte W geRgegn Sther

ComBound 203 nrisl-NMRE: r@terrﬁema:t@ 213803, 135.1, 132.8/12%m) )24.0,

121.%95&@.'1?5!5%” 7811 o %ﬁ? By, é3%(:)3°émz¥d’§ %‘%gy3é%/‘28 8, 27.1,
viv, ‘et petro eum 'e

25.71 26 N¥R: 6, b23:3,15139421 84383, 1]?3%, B 1,1'3%9,1-5 1@, 125.1,

124.0, 121.6, 116.1, 106.4, 70.1, 67.0, 56.7, 56.1,

45. 8, 43.8, 40.6, 396 364 288 27.1,
Preparation 4: Compound 504

mm

Alkyl-triphenylphosphonium salt: Cyclopropyl-triphenylphosphonium bromide (0.76 g,
2 mmol).

Intermediate 2: 202 (0.60 g, 1 mmol)

Purification of compound 504 by chromatography (5% v:v, ether in petroleum ether).
Compound 504: *C-NMR: & = 6.45 (d, J=12Hz, 1H), 6.33 (bd, J=10Hz, 1H), 6.12
(dd, J=15Hz, J=10Hz, 1H), 5.81 (d, J=12Hz, 1H), 5.55 (dd, J=9Hz, J=15Hz, 1H), 4.97
(m, 1H), 4.93 (m, 1H), 4.53 (m, 1H), 4.23 (m, 1H), 2.86 (m, 1H), 2.55 (dd, 1H), 2.30
(bd, 1H), 2.20 - 1.15 (m, 14H), 1.15 - 1.0 (m, 14H), 1.07 (d, J=7Hz, 3H), 0.89 (s,
9H), 0.86 (s, 9H), 0.57 (s, 3H), 0.05 (m, 12H) ppm.

Preparation 5: Compound 505

28
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25 25.7, 25.7, 25.6, 23.3, 21.9, 21.3, 18.1, 17.9,
12.1, -4.9, -5.1 ppm Preparation 4: Conpound 504
wa@\kdoglo3178i phenyl phosphoni um sal t: PCT/DK2003/000718
Cycl opropyl -tri phenyl phosphoni um broni de (0.76 g, 2
AIkylnfﬂﬂh%nyl§Qo§p%l%[|m§§’d|@t@yc?opr tiShePQ1 osﬂhm)oromlde (1.53 g,
Purification of conpound 5 by chrormt ography (5%
4 mRpoN.  ether in pet roI eum et her). Conpound 504:

Inter%ﬁﬂw 2*03=(06564§ §.93 mmbBHz, 1H), 6.33 (bd, J=10tz,
Purif%:%mn gf %mi ( dd, %)?59 Egﬁfn%é%é)rapliw oy: \g7e8tl1'i?rl(ﬁn %iﬁ_o?fezlgjnl_z ’§§1er).

CompoundlL505: 1ac45mxm =16)44 @, 231{AHz1H)), &23B6bd,=1DHHz, 1H), 6.08

(o0, =38 A0 1D o gt 10, 2 g1l B3yl 013, 1

4.979H,, 1H), 8@3(($)t B 4.3 OV, 1H), |EY (MO1B% 4.6¢ (AREH)pRHE (dd,

n 2004/ 7

=S B B 4B T T P oo rr s &Y
1=6.6§lg1 Fpr oPHP {8+ 9P EBA iﬁa@t‘@h@ﬁ?dﬁm W)@@i %(5(,1125‘3 Ppm. 4

mol ). Internediate 2: 203 (0.56 g, 0.93 mol)

Purification of conmpound 505 by chromat ography (5%
Prepgragion&: K ompond 06| eum et her). 5 Conpound 505:
AlkyL8{ahdMAphdspRokiufftsdiel, CyatoblityHaphey) pho8piddnidthromide (0.80g, 2

J|103Hz 1H), 6.08 (dd, 1=10.3Hz, J=15.3, 1H), 5.81
mmoly " J=11.4Hz, 1H), 5.55 (dd, J=9.5Hz, J=15.3, 1H),
Inte#n&iﬁat(eb! 201@50@,&3:11@!) 1H), 4.52 (m 1H), 4.21 (m

Punf%‘c%?n ()anménﬂfg!lbs;a_?zby EEBOA%Q%W&L?{); ViV, it@é‘ﬁlnsg%ba}el{% ‘ether).

ComBo6ndbbRg: BENMRY. BS 153.59H)3. 101%5(;37 9H) 35.0, 523.65121.5,
120 %\;—%1? Qt 0%%6. ﬁ570 302'6')7 P 3 1K P QBGV aBiPMB3 fepgPesndzpq6,9 7,

r'I phenyl phosphoni’um'sal
28. 7O}Z|7ot8§t7y|25t€r,|%ﬁw -BhédHhots: bn%?ohﬁ’ 8el24, 86§, -20, -5.1 ppm.
nmol ). Internediate 2:202 (0.60 g, 1 mol) 15
Purifi catl on of conmpound 506 by chromat ography (1%
Prepgrafion n | eum et her). Conpound 506:

AIkyi%H@th@sp‘ﬁoﬂ;ﬁl&: Balt:1&yg&Icbutyll4Ziphenylphbsphonlidm. Bromlds3(1633 g,
121% 120.8, 116.3, 106.4, 70.0, 67.0, 56.3, 56.2,

34mBmpl). 43 8 40.3, 40.3, 36.4, 31.1, 29.7, 28.7, 27.7,
Inteaﬁeaaatem £)3 @3g,31.622@pl)20. 5, 18.1, 17.9, 17.0, 12.0,

Puri%%gigp_of ??rgﬂounqg% g]ﬁhro%gat r%Fﬁ\/ ?{J/OQPV eth@PﬂPSé‘cPQe@'Q%ther)

pneny onlt um
Chromyaibgrtauhyll%retphemywexbrcd@ph@memm bronmide (1.33 g, 3.34

Com:gg%% }nﬁémm@" gle;2s, 429433 §11492 411 87 4004 ) . 123 6, 1216/

I cati on ound )é ‘chromat ogr aJJ é

120.9; $16dy A86-4; ﬁOﬂeﬁ?Er}}peﬁﬁﬁ,ei%éfﬁ 8, 43.8, 40 6, 36.4, 31.1,29.7,
28.8, 27.1, 25.7, 25.6, 23.3, 21.9, 21.3, 18.1,17.9, 16.9, 12.1, -4.9, -5.1 ppm.

Preparation 8: Compound 502 [4 - 5]
To a solution, maintained at about -70 °C, of the lithio-derivative 403 (Table 2., entry

14) (prepared from 0.75 g, 1 mmol of the seleno-acetal derivative of 101 in dry THF
(5 ml)) was added dropwise the side chain building block 3-methyl-crotonaldehyde
(0.10 g, 1.2 mmol). After stirring at the same temperature for 30 min, the reaction
was quenched with wet THF and the mixture partitioned between ether and water and
to give the intermediate adduct as a mixture of diastereoisomers. To a solution of this,
maintained at about 5 °C, in dry DCM (15 ml) and triethylamine (2 ml) was added

methanesulphony! chloride (1.5 mmol). After stirring at the same temperature for 30
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25 Chr omat ogr aphy: 1% ether in petrol eum et her.

Conpound 507: 13C-NVR. 6 = 153.4, 143.3, 142.4, 137.4,
wa3w40377823. 6, 121.6, 120.9, 116.1, 106.4, 70pdT1/D&Z000/000718

56.8, 56.1, 45.8, 43.8, 40.6, 39.6, 36.4, 31.1, 29.7,

min, %ﬁe 8eac%3n lmx@r'i_’e %as %grtﬁlonég b%twgén &helzé-nqawageg; %lzjeogt%ngatg
pm re oun

ati on .
W°rk5wp[%eﬂunﬂab?ése 53%F?JPP?}H1C' ?.%a ‘nteiMEy QE BFent1437b 136.0,
135. m‘ 134ne L21.hj pzplsnzmm ve5.40306.5abb @, %7,0 eBty, )‘56 :14-)5 7, 43.8,

red fro of the seleno-ac
0.4 B0BIR0 K0 B 5ot e TTEL, 8 IS LA GRS, e, -
5.0, d?@mmnse the side chain building block
3-met hyl - crotonal dehyde (0.10 g, 1.2 mmol). After
stlrrlng at the same tenperature for 30 mn, the
=) g pepatptions 9 d OWM[R> W8t THE and the m xture
[ Hiae
To 88Kl ABFRREL EAR£LASE, S1HhIRAS1a G081 10,016 B s
ml) wes added) tiiethyh2gmhosphionoprapiinetal Héd dgatl. abowl), Esoefp agneous
NaoH! %MIUQ@M(Q‘ :lﬁz]rﬂn)d T@?\dhyﬁcfrbﬁémé’dlaﬁ@teqo(l)% gul Aft\@@@g@%@%tlrrmg for

nesul ony l'orid

105 'a'enrttﬁ% r%%ﬁ?@"tr@ﬁwé% RETHISTES bebEEDOVaE 0B BHTYS AvRsate. Standard

workRﬁHéDKB&%(cﬂWékSgraﬁh{ﬂ 291586 K86ty PAc tstiH HBLWRSM ether as
en ether and water. The standard

n
elue'\gl)\[)grgﬁ"%lp[)otﬁF'B% %t& ‘above gave conpound 502: 13C-NVR b
= 153.5, 143.1, 136.0, 135.2, 134.4, 121.7, 121.5,

, 470670 565 56,3, 45,7,
Hyfto: ﬁ‘l%u gs 288 27.3, 25.7, 25.6, 23.4,

Intermd@atezo 2@2 (984609) 17. 9 12, 2, -4.9, 550, -5.1 ppm

First @R[E@& BPodDEP“c%WoEn@ 365"‘ eEai(lﬁ}fd g &87 619$ % 147% 119 85 141.1,

ution, nmalntalne er nel
135.301283n#d-§: 131-DOME 4 1085, ¥RS, 8adedot; i561h\A5.8, 45 8 43 8,

40, 324@b0§9h10r29@f Qplfp%tﬁ 4906 453 9 221 192810bb,0,38%, 31%“@%1
NaOH sol uti on BAh dr ogen. sul ate

12. 1(0‘3 Qa X} PP S8FORA %{HF@S‘?EOQE“FW Fwﬁgow&S 8:0ECMR: 3 Fel68.5,
153.5 244, v,omzrvxiwxe p_&m 12n0ethhef !\@135 !\@6 ar 1@6“4 @blmy|67 0,

o0.228E1558 7, SAIIE o ELl I, 20015 CEDR AL AP

20.0gt&.a, nmermaduat%stzs -5, Psapp\usratl on 9 Conmpound 508
and 509 Internediate 2: 202 (0.46 g). First eluted
product: conpound 509: 13C-NMR b = 167.6, 153.5,

Prepargtio 101 £om@ountdi§12 and $38. 3, 125.3, 123.8, 121.5,

Inter%m‘ie 21%3?(1 qe%mﬁ?olp 59.9, 56.2, 55.8, 45.8,
Z?O 28.7, 27.5, 25.7, 25.6, 23.3,

First Eblt&d pg:@lugt CQU‘PQ““‘iéli *ENMR: 34 ﬂ57250 1634, 14851, 0L43.0,
140.8 5135, @,p.mS ,’1381;@9' ?ilU5 eﬂepé Oﬁc%?h 7@@"@%9@9590%6 6, 56.0, 45.8,
43. 81%%7439 ‘5pdsg, 2855 38,0, B £45.4163.4, 2166206, 7. 1865, 17,9,
14.1602.2, -46, 35.1 ppm7 SeddndBeludsdt Hodd&: 8omABud 588 Bc- NWR76 =
168.%,21_% 349 3 1245532 g 1 35,31ﬁ§q ilzfggpf%:?)g,ri;g %,nlﬁ%39106 dJo1,
67.0,Cv@ob61S, 5&2, ahd, 3338, 41.1, 39.6, 36.4, 28.7, 27.0, 25.7, 25.6, 23.2,
21.8, 20.7, 18.0, 17.9, 14.2, 12.4, 12.2, -5.0, -5.1, -5.1 ppm.

General Procedure 3 (Preparations 11 to 14) [5 > 5’]

To a solution, maintained at about -70 °C, of the ester 5 (0.34 mmol)
in dry THF (5 ml) was added DIBAL (1M in hexanes, 1 ml, 1 mmol). After 30 min at

the same temperature, the temperature of the mixture was then allowed to rise to -
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Internediate 2: 203 (1 g, 1.68 nmol ). First eluted
product: conmpound 513: 13C-NVR b = 167.6, 153.4,

wQa4®403778413. 0, 140.8, 135.2, 125.2, 123.8, 12BCHDPK2003/000718
116.2, 106.4, 70.0, 67.0, 59.9, 56.6, 56.0, 45.8,

CAr?!reg 1 l‘f"oaﬂ?er \Aﬁﬁcrﬁvecg@rn%’atzso ZC w’%a% rqur%g’d 7or tgé a@dltlgﬁ of

methagoll Op,%,ml) Ségwhél‘l%f‘%’ﬂd:tlspOmmlxtem%mna)ﬁztltloned between
watel 8kd MY aBetate, H88 workddbdp 4ccokdiBg 3o tH 2taBdarkidFo&adure above to
. é%S. 3,@%24}. 9, 123.4, 121.5, 116.3, 106.5, 70.1, 67.0,
give Hg @ico » 56.0, 45.7, 43.8, 41.1, 39.6, 36.4, 28.7,

27. 0, 25 7, 25.6, 23.2, 21.8, 20.7, 18.0, 17.9, 14.2,
Pre 12 4 -59 -5 1, -5.1 ppm 35 Ceneral Procedure

to 14)[5 -> 5] To a solution,

IntermeadidtaiSned8ai0. Z2bgut - 70 C, of the ester 5 (0.34 mol)

combguf s FEC hiygl) Vs, e AN (UG 1o expncs, o

nperat ure,

121.phblG.8nbed-4t 4P €, 68.6t Ré.OnidRtir. 1/\/&5 Y»h‘éhBaPr‘D 61é0.3; 36.4, 28.7,
2771259, 49,6, 2305, Y0 GORM 0¥/ 1 847 BCT BKI903/ 090738 prQC

over 1 h,/ "aft’'er which recoolihg af - C was resuned

for the addition of nmethanol (0.5 n1) to quench the
Prep&@8@6h 1100 Cofd@uRl st Ure was then partiti oned between

vvater and_ et hyl acetate, and worked up according to
Intermgdi %tFa';nc opoylr%%'e%é?émﬁfﬂ ve to give the alcohol 5. 5
Compteieias ait:i '60-NMR: onmsaus)di4219) 14008 e135:8 83420,512888122.7,

121.3,1553% 0s %0000 7, 55 2 UL 57, 433 F0 3 46 40207, 2.6,

25.71D%.6425720.26,3,62.%,2167, 0.3 568.0, 156, 12.1455D, -83.%m.40. 4,

40.3, 36.4, 28.7, 10 27.7, 25.7, 25.6, 23.3, 22.0,

20.4, 18.1. 17.9. 13.9, 12.1, -4.9, -5.1 ppm
"W!Mdét@mm&ﬂééﬁpound 511 Internediate 5: 509 (0.18
Inter%ec@atgﬁs fﬁ&@'@os@@@@ rﬂﬁ‘mé%l 13C- NWR b 153. 5,

128. 3, 122. 15 121.
cOmaq@dsélﬁo CMW T, 155740L4 361, TAL.6EL 35, 15@413 1254, P332,
121.33155.24008.5, 36.1458.%867 0,%6.5,56.2245.8, 49864027 394.6,28.43.28.8,

27.1,%&%5,253@%ﬁ%&gﬁﬁﬁ%%ﬁ% i%@r}&éﬁsagé’ 5?%%%5’2”0 36

g, 0.53 mml). 20 Conpound 514: 13C-NMR 6 = 153.4

1141 6 1 134.3, 125.4, 123.2, 121.5,
%@Mﬁsﬁ 67.0, 56.7, 56.1, 45.8.
IntergBdiate . 1.3 @RFg).36. 4. 28.8. 27.1, 25.7. 25.6, 23.2,

ComBduny 57 e —I\FI‘@ROé 179, dﬂz%ig 124%12? 1,355, D3 951%8 Qpii@sz 6,

re aratlon 14: oun 'nter nfedi at’e

121.501 3241.06. éoﬁ@duﬁa b $6:7, E56 NIGRL, 458, 488, 40.6133.61 36.4, 28.8,
27.1144.73 25183932, 433.8..2,1280318.02278, 12.1, -4.9, -5.1 ppm.

General Procedure 4 (Preparation 15) [5 - 5] .
To a solution, maintained at about -70 °C, of the ester 5 (0.6 mmol) in dry THF (5 ml)

was added the alkyl-lithium. After 1 h at the same temperature, the reaction was
quenched with methanol (0.5 ml), and the mixture partitioned between ether and
water. Standard work-up gave the alcohol 5.

Preparation 15: Compound 516 [5 = 5]
Intermediate 5: 508 (0.4 g).
Alkyl-lithium: Ethyl-lithium (0.8 M in diethyl ether, 2 mi).
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121.5, 116.2, 106.5, 70.1, 67.0, 61.7, 56.7, 56.1,

45.8, 43.8, 40.6, 39.6, 36.4, 28.8, 27.1, 25.7, 25.6,
wQ@3002/032819, 21.2, 21.0, 18.0, 17.9, 12.1, -4.BCT/PK203/000718

ppm 30 Ceneral Procedure 4 (Preparation 15) [5 - 5']
Comé@ur?d §04: UBCQ{MR”‘S"—HI% Qef’433‘b iyt 1378 Gs. 9{]1(’24"@ £53.8!

d THE
121.3) k3631 RORPURE 2afOck o T Sét&t#ezrﬁgiéaﬁéﬁpépa&, 406, i 316,

28.8) 22@, 261V, ixss, Z3IeNzhef2ow) hsapthanalz.{,0.61,m %, -A0d-5t hgpm.
m xture partiti oned between ether and water. Standard
wor k-up gave the alcohol S. 35 Preparation 15:

Prep&atipo ursd Cohthdund-515' (2 > 181t er nedi ate 5: 508 (0.4 Q).

A DB LE A

mmd) and mwhtﬁphénﬁpﬂﬁah@)lum%omldelmﬁag, 1:57 rBmoi)36.d2y THF (5

mi) \éésd'géld%jl[go}a?sxgnétgr]t @tcg&‘i& @3 s&lgg @m igF 2.4 ﬁl) 1Aft§'5289 gt the
same fergperaBirg, thegmixtureavas partitioneddetyeer grater ar gher; 3ng worked
up a%gta:hdgyd th ?llvé C%mpo@na- Sﬂ?’@ mecry%téﬂﬁs%ﬁaﬂ:&ﬁ 'e%rllﬁethgﬁgpm@ﬂMR

[ i on/ suspensi on, mai ntai ned
0 = Lpoat 1476 163 Océﬁ%&uﬁas §012?@ éélé 1865, 1ol )1091401 0. 0,

67. onsts{zyh_sts Imen_ayd maphs’?upmaisr 33153@5(? £96,923.3, 27,0, 20.4,
Ln I S aade ot assi um
18-1?3?916&%)&%% {EN@N% #lpﬁml'HF w m). After 2 h

at the sane tenperature, the mxture was partitioned
prepREiARefL . wat er  al thec, c]and wor ked 10 up as standard

ecrystal lised from
Tetrgirheonmethdren(¥88 g P RVRnmol) wasldigobyedlid drp THE43.60ml).

Tripthehy|hosgtifie S50 1. By 74 el yal Buded il eie regfiaf mpfHrdstired
for 3pFminutessatgoopBtegpeyatuge. Apgplution afsCampaundg2031 (264, mg 2 01435
mmoﬁ) and %i&hglaﬁm% ( o%sanpmz;stﬁmBr)aﬁafrﬁﬂasoﬂ nﬂ%wa@muﬁﬂe

g% Tet r abr ononet hane (28 nmol %@was
reacB?% 1“'\5"é‘°d PR SHFrﬁd THPQ Bigteg §t room F%?]%ﬁﬁ?ﬁ%ﬁo%ﬁ'?f: with
water426 nily and fiftérddMlrdughaseAOEERltar 3H. LR AleRWdsOashbX Withe

perSht 4 £ 5 2 58 SO TBELTAY B ) g e

aqudous sbdiyirachloedd (1k 6), dtied abd 48naertia)ed in veidio. (TheZreidye was

T c e s ]
purlﬁgs%f%%q}ato%gﬁﬁx?gé §2°r ! g? lg pe)g‘oLll urﬂvé%n %fg Q(E G\IWI%. %(5)153 4,
145.41 }428d 1BY I0; BB, tlﬁﬁ(ﬁugﬁllﬁeckﬂlﬁ 3&106 bt &%.1av0.1, W@, 56.4, 56.0,
45, 7‘c hbtse%v@%éf\@sé”@g ¥ 5hog perganesd 2. 5 %52?4) 2 %& 8, 20.5,

‘was ‘extracted w fh water { f
18. 1sé?t%ét7—éd ~SdjuéduBPBodi um chl oride (15 m), dried and
concentrated in vacuo. The residue was purified by
chromat ogr aphy (0.5% ether in petroleumether). 518:
13CG-NVR b 153.4, 25 145.7, 142.8, 137.0, 135.3,
GendrafiPidceditd. 5(PrdddraBonsl}f.19, 26816 ~» 70> B >670,0nclbind .6 > 7>
8] 56.0, 45.7, 43.8, 40.8, 39.6, 36.4, 29.5, 28.7, 27.0,
25.7, 25.6, 25.4, 23.1, 21.8, 20.5,
To a solution, maintained at about -70 °C, of the dichloro-intermediate 6 (1 mmol) in

dry THF (5 ml) was added n-butyl-lithium (1.33 ml, 1.5M in hexanes, 2 molar eq.).

The temperature of the mixture was then allowed to rise to 0°C momentarily to ensure

effective conversion to the intermediate lithio-derivative 7. Quenching by partitioning
between saturated ammonium chloride solution and ether, and work up at this stage
mixture gave intermediate 8. Alternatively recooling of the solution of 7 at -70 °C was

resumed, and addition of a carbonyl compound (1.5 mmol), was made. After 30
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18.1, 17.9, 12.1, -5.0, -5.1 ppm 30 General Procedure
5 (Preparations 18, 19, 20), [6 - 7 -)' 9 - 10,

WO p@k8ti7ag 6 - 7- 8] To a solution, maintai nedPEl/DEb@AWNO0718
-70 C, of the dichloro-intermediate 6 (1 nmol) in dry

mmu-EEﬂ:at(tﬁe@a)neVﬁ%&?ﬂ@% Bnd bl wadrhlihg upté loé’rﬁ téﬁ*npeﬁ'at@i‘le\a(I tHe
hexanes, nol ar ‘Ategan?%T e tenperature ur e

of
m'XtHEsW%léﬁft'HP'P%ﬂ/\}é%t ated a@@“%HEh’f*A?""F%/SQ' %t'%hé Lﬂt’ gther,
and worketi fupcdd sten@ara\tergwmnﬁpbuhh@ i ntermedi ate

To 2 sublaR e dhe U AR L eI N Pehle A (ca: 04

mma} her, and vvork up at this stage m xture gave
N [ t |
in dlkgl:ic%!cﬂg% g‘]{a%?§8 rﬁi)ygg Cnlaaokdexﬂa“lﬁ S%Qﬁ’uﬂaﬂgéS 5304162 molarfequw D
Aftercsiirbompt theosaporitemparaBireien 3 h, thesepelifm mftuer wdOp3AtivRd
betw%Q%ér%%%ﬁﬁ o 65%&5%99;?&@)992 18utidh. rﬁt%ﬁ&ar‘atwérp%psgé% the
erature and slow warmng up to roomtenperature
P"Odt' O.ni xture was partitioned between saturated
anmmoni um chl oride solution and ether, and worked up
astst andard to gi velconPound 9t T% a soI uti on dof

_..-'. 9

Inteﬁnéme 6. 64)1 @.6m9) 0. 9l7rh1ﬁ|ibw di chl or onet hane (8 M) was

Mar t i | 0, g, 2 nolar equiv.).
Carbﬂf’?‘eﬁp"ﬁwp?i }nggﬁr?lﬁg%fﬁ@-@ erature for 1 h, the
Compeatt 9@ 'ACNMR:ed waks sy 142.6,018504, 1kt deels.4f hes.4a80l4, 80.3,

20%-SQdi [ S t ta > K v
70,0, B0 B et T B BB it AR o o] ORT TS
25.6| aBdr déd), atled, 71811a1m0c©msomm, 92.H4, 546)|;e5|1mﬁna-te 6: 601

Carbonyl conpound:
I"te'("qecﬁgtegb 9?1 ﬁ de o 13 m). Compound 901: 13C-NVR b =
The m5>sfust M@séurtm%wrlﬂeﬂzw gystatigation e, &thegmedhangd, 3,

Com§5ur7c01@01 @3CINMF675 Q 1§a54 91465(5 ﬁz é’r51ﬁ5 34132185 5% 5, 106 5,

1053195:5, 16,91 705 67.0,1%-§; 569, 3561338, 398, 554,28 it 264,
25.7, a6 & madh, aze1, 2 00121.8, 270.69)18.1The.prial)cE.0d 65wWas5.1 ppm.

furt her puri fied by crystal lisation from

et her-mst hanol . Conpound 1001: 13C-NWR b = 153.4,

’ DS : 47 i ) 20 105. 4
67.0, 56.1, 560 45. 6, 43.8, 396

Intefjye ”iatezésal @%419) 26.4. 25.7. 25.6. 24.4. 23.1 22.1.
Compourgi 801, ‘éC |\!L|‘8R15 -1175394 142. @, 135540121 g, 116 551Q6. ppf?P.0, 70.1,
68. 4?%9!?)3“5@@ Qg 51945 630£‘P§U§§‘ 6394. 4V'2’sl 7' eg MRl a7 9516 (B

nt ef medi'ate 6: 601 (0 q) . Conmpound 801
22.0p2L.2948.14 171%:21?61 78, z’é 1:1§11 sz116 5, 106.5, 89 o
70. 1, 68 4, 67 0, 55.9, 55.5, 45.6, 43.8, 39.6, 36.4,

28. 7 7.
Prepagatlon ComDoun 80% via ’Intermedlate37O]2

Intermediate 6:602 (0.66 g).

Compound 802: 3C-NMR: & = 153.4, 142.9, 135.3, 121.5, 116.3, 106.5, 89.1, 70.1,
69.0, 67.1, 56.0, 55.4, 45.8, 43.8, 39.5, 36.4, 28.8, 27.3, 25.7, 25.6, 23.2, 21.7,
20.8, 18.1,17.9, 12.1, -4.9, -5.1, -5.1 ppm.

1-Bromo-3-hydroxy-3-ethyl-pentyne

To a solution of 3-hydroxy-3-ethyl-1-pentyne (20 mmol) in dry THF (40 ml) at room
temperature was added n-butyl-lithium (42 mmol, 1.6M in hexanes) during 10

minutes. After stirring for 30 minutes, the solution was cooled to -40°C and a solution
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22.0, 21.2, 18.1, 17.9, 12.1, -4.9, -5.1, -5.1 ppm
Preparation 20: Conpound 802 via Internediate 702 30

wo niog/0sBdi ate 6: 602 (0.66 g). Conmpound 802: 13E:TMRR2008/000718
= 153.4, 142.9, 135.3, 121.5, 116.3, 106.5, 89.1,

of ererla (1 1@91110 3. 559,122 BEmoL) ||55ry4TH|452C8mI)43198 cod@d5p -36°@, was

addeqzdLm'mg %) @|nutgs follo%gedgb\bﬁépg%t@%;lto 25°C, gurmg a§ou]t 1 %our

StandarBrame-ug-diged rad&htroa-cetehlyér-apﬂn/aatee(c'ﬁooraais)gi‘anhyo 0% fo 10%
3- hydr oxy- 3- et\h 20 nmol) in dry THE (40
etherﬁf‘)aégﬁ"ﬂ%“ﬁbﬁ’ihef) #ﬁ’&rt&gfﬂt sp(0 gged n-butyl -1ithi um (42
mml ~1.6Min hexanes) during 10 minutes. After
_RAL the solution was cooled to
L-Br oI 2004/ 037781
WheiPGHyDKROEB TS0 B bubiepmaniised gsistargingimatgrigbinghe aove
prepépégbﬂ tlllélpl‘%HMCtT\bEi {%Qorm))a h?th%Qy%oﬁ}lLaﬁ'@'I-tlobthQ@ , T8 as also

during 20 minutes,

re-heatin
prepasd frogm BTG rca{yongq_thmbarbutyrg %Hg‘?t@%}& @k repm éﬁngﬁrature of an
acetéHEddiitRR th atveehiteatd (waj&r) G EagF 2phyin, R% to 10%

bron%tsggec(rw%l? PELE o%;;angl(\e/be%% rg?\{‘bﬁ%glﬁ\ggsl %é]cgqu %%) scl)JIquon ?Itered
and Srelfiga@WorBedrab gl sthndautt Yo giveas alstbdt ass sitstitied tig.p. 67 °C /18
tes Y% ha t he product was
mm"[lEBbr 511‘@[45 ﬁyd?’gx@b‘% ﬁ’e‘t‘% Q? b%%')%ﬁ)émb“l'hl s was al so
prepared from 3- hydr oxy- 3 met hyl -1 -butyne by treat ment
Geneq‘EH ;5r8948u¥§r€gﬁ jﬁ%gét%ngfu% % [8CSty@ie sol ution wit h

then, "after 20 mn,
To alsplyfiogumainteingdat Qt;_oqﬁﬂSaﬁ, gqgryva*rollAﬂ‘[ee(rS mb of tl@@ H'g.prmedlate

(0%&%3)%99 adde@ tﬁ@lsWe' émurf blit®EBlock fif'ﬁ nhk81; f4 bladtequiv.),

as standard to give an oi | that was
Cul f gj plle'a'okab eguivgzand Pliéﬂph%ﬂé@ osphjpe pHadigm-digyogde (7 mg;
0.053he0l8r edidv.§, ARE: s'hrrlﬁﬁra3 tlﬁ@éﬁmé&rﬁ:\@ﬂ@t’lﬁté féir OT ROtheereBiction
Pre arations é Zgg?g d % %t 0 a %olut B4 de solution and
m'XtHﬁﬁ‘H SPaTbEoagd and safinatet A PBON M ETPE AR SIuEP
workedeup i famaeatd ad @iveB1@.0. 2 mmol ) was added the side
chain building block (0.8 muol; 4 nolar equiv.), Cul
(4 ng; 0.1 nolar equiv.) and
_E£@435mﬁLpﬁen¥Lpnﬂéﬁﬂﬁne pal I adi um di chl oride (7 ng;
InteQnQdﬁa Ao Hg)o. 1‘;&%&! opstirring at the same
e

ure reaction 20 m xture was
Sldepzmratn bulldmoblw i«z@éﬁmetﬁévdwu SEetAticBUYAEGAP (iE)-

Com%BLI%P?.g@Ba?gdt:%Mnl@?lé%3 Mfckﬁﬂ 1%%3@181'% 2pﬂﬁ{j gai@s 8 ¥%.6, 80.4,
70.1¢ 68-%r§7- % 6bs rfivof) 33-86° |4dé5c7héﬁr§ 3t 4% n% 3£67 2888 §8%

27.20b8ck 2b-dB3rem- Br. hyzr.exys 3; neidhub: 4, ~bio, yBa, (73 pap..
Conpound 1003: 13C-NMR. 6 = 153.4, 142.7, 135.4,

121. 4, 116.3, 106.5, 85.6, 80.4, 70.1, 67. 2, 67. 0,
Prepabatibn B5.Commmin8,1085. 4, 45.7, 43.8, 39.2, 36.4, 31.0,

Intei?'nq'ecﬁatezé:'ébl (114 mg).

Side chain building block:1-bromo-3-hydroxy-3-ethyl-1-pentyne.

Compound 1005: *C-NMR: & = 153.4, 142.4, 135.5, 121.4, 116.5, 106.5, 85.0, 78.5,
72.5, 70.1, 69.3, 67.0, 64.9, 55.8, 55.6, 45.7, 43.7, 39.5, 36.4, 34.1, 28.6, 28.3,
26.3, 25.7, 25.6, 23.1, 22.0, 20.7, 18.1, 17.9, 12.2, 8.3, -5.0, -5.1, -5.1 ppm.

Preparation 23: Compound 1007
Intermediate 8:802 (118 mg).
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27.2, 25.7, 25.6, 23.3, 21.7, 20.3, 18.1, 17.9, 12.2,
-5.0, -5.1, -5.1 ppm 30 Preparation 22: Conpound 1005

WO paoeosBdi ate 8: 801 (114 ny). Side chai n bui | PCTYDK2003/000718
bl ock: 1- br onp- 3- hydr oxy- 3- et hyl -1 - pentyne. Conpound

Side %Igﬁégu;@gg yMgk 16br'0n405§ l‘éﬁdrda§/23dethﬂl3l5p§nt¥ﬂ@1 4, 116 S5,

Comigmig 1085 S CAYRTS 43594, 3475, 196,44 1384, 1165 166. 585, 788,
72.5 3% 2663, 2385 0265215 58, 8 23.4,422, £3.8269.3, 388, B4.1128%, 27.9,

12.°2 p rep rat
27.1. 55 a2 20T Bt e b 2 R PBRt 90 €3 oo
2004/ 037781 PCT/ DK2003/ 000718 Sl de chai n buil di ng
romo- 3 X et hyl -1 -pentyne. Conpound
5 é’i@?’ﬁ 142. 7, 135 4, 121.4, 116.3,
Tetrab@&nSmeﬂﬁan@ (8789 fhg, 2765 Bymalpwas d&eolged Bl7d!® TH}=5(94mI)

ror S (B0 2o 5m s )t s

for 38. rﬁlnut@ a3, roerp, tgmpe@tqrepﬁmongloprcéﬁgﬁ@pp% 292,(7%,?[90“]:}52
mmozrj’)3 ﬁ'le’chyﬁlim]:l t(r@lfi?é Qrﬂ?nfhh%%l)(lﬁﬁﬁg (Bnl) w=B4AE8! ')hé/\@‘éctlon

Tri phenyl phosphi ne (

800
MiXtULg, W@ girregbfoy 9@6@'”5%@ rap tﬁﬁ@el’%ﬁ@k IqHﬁnqhegtvyJFl'ésaturated
aquedlis 'h%l@l%geif\ QarbdRatdl (K AF) aid filL&HaY tBIHNER &ledsiRe fifker aid. The filter

was ?vgﬁl'gqclh\glpcg%feﬂt%%e (B Xg% 2?) Tg'l_el_%ﬂzr%a)s ‘91)%3?&1@ v?go Ma}er&gg 15

ml) &dﬂﬁiura_f&ﬁacﬁm% s@diurrmm&mtree(wasl)stined aod tanrceftrated in vacuo.

es at ro t t r d t
e S PR SURBRR Sy G SR MR o
crysﬁahrsedghn{)ethahnuahémdl.t er al d. The filter was washed
t 2 5X h t t
Comanodnd Q?@ A %I(f{ 515%%‘?%(3) 1Hg gaéfl-ll}b éﬁg?dq oﬁ?tzg(gellﬁ-ﬂ:]l =9.9Hz
and ¢m3<bm,di38(a 16,1h|1),)5 7aried HalwP . Bdnaet i p SHEY 4-A8 (ELl), 1%

(m, ﬂﬁeﬂs%sdrﬂliﬁ V@§1QHHF’U %dsm/mcﬁ{)oﬁﬂiso(glaaﬂh)’z(m & aihheris

et rol'eum et her) st fro
(m,&bh rl%{oﬁa(ﬁbiBH)Cano(ﬁHaH%% 91H9MR/F9 8§ (%9§)8%56 (s,3H), 0.08-
0.0l(gnllb‘Hipgn—QHZ) 6.45 (d, 1H), 6.02 (dd, 1H,J=9.9Hz and
15.3Hz), 5.82 (d,1H), 5.76 (dd, 1H J=8.8Hz and 15. 3Hz),
4.98 (m1H), 4.94 (m1H), 4.53 (m1H), 4.21 (m1H),
Prepdration(78: lddmpaaind 538d@, 2H§], 2. 30 (bd, 1H), 2.18 20

cor b0 St D et ot o

werdPdispalved inoDCI2%30 @d)‘rpodmelEd%@ f20 C- Whii¢ nedmp mﬁﬂjtr@OZ
tem[&gg& P‘%etv%%émlo)a Inggo '}gFuElbﬁ%lf Wﬁﬁﬂéﬂﬁ?sgﬁ%)gﬁ%‘p@ne (0.40

ml, 28 mml)dn DV K20 ) WP%\PW%d'loﬁé"Set éﬂ%ﬁre%rf'us SOpBinpkesat room

tem gq)engaq)\e(%ﬂo $4b Hhé VA& (30 mI) were added The organlc layer was
?rls i'meth y am no) phosphi ne (0.

isolates watherWithwatead é@%mapméatUA?t@eraqg%?%r%fﬂ&reﬁhfm'de (25
ml),NArddl @Snd@hta@Nh vacuo and purified by chromatography (1% ether in

petroleum ether).

Compound 538: 'H-NMR: & = 6.45 (d,1H), 6.34 (d,1H,J=10.3Hz), 6.10
(dd,1H,J=10.3Hz and 15.0Hz), 5.82 (d,1H), 5.69 (dd,1H,J=8.8Hz and 15.0Hz), 4.98
(m,1H), 4.94 (m,1H), 4.53 (m,1H), 4.21 (m,1H), 2.87 (m,1H), 2.55 (dd,1H), 2.30
(bd,1H), 2.19 (m,1H), 2.10-1.13 (m,13H), 1.07 (d,3H), 0.89 (s,9H), 0.86 (s,9H), 0.56
(s,3H), 0.08-0.02 (m,12H) ppm.

Preparation 26: Compound 540 [2 > 5]
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tenperature pentane (150 m) and water (30 m) were

added. The organic |ayer was isolated, washed with
woi0e/037781 X 25 m), and saturated aqueous sodi POT/DK2003/000718

chloride (25 30 m), dried, concentrated in vacuo and

CycloBH{Y'ltfn?ﬁQQ%g%@Bh&ﬂ‘gﬁn%Bﬁ%B’ vaRile%ﬁgt hes rﬂrﬂ?l) %%s@!;&%ﬂbd in dry

THF (¢ ), andll Gocdedr §0 -66C 1®Buk\d@tmmﬁ1@M3H?eéﬁréﬁ 150 @il § -6 mmol)
was a2ided, {He: r%'é&taorf’m@@ur(e@‘ilmgeld fér'go BhiAuRE Gt FSorR il mgﬂft&% and then

agalngqﬂopgto -g, §5A(s(|}?hj.|t|:pp|)of Cerg)@ugg 2?)%449_%9 %)n%% iﬁb’g tris(2-
(2-methdRykhdxdy)etiyly3ine @201, 0d433|H)nol)()w8é9a(ﬂdhd9d'li)d th@.r8éction

mixtusp SHREY AL SR deT Babe Ta Srsu s etk Gl peiralenm giner

(100 E@TKN@I@S@&&G@EngarﬁiykaL/elbwag/lsbtatqzmemshwhds\pﬁmau@m(3 x 20 ml)

br o I S [ r
and @ EL Eatbiatl BBy R Moo RS ekt i Vacufy
purifineogrobroria®grdphy {06 %nether in watrokeddeethet)he reacti on
Com;SHL?ﬁ'a 4% ShLmgds 0§, 488d'1‘|—ﬁ“%%‘€) @t1H, 9955 bﬁHP%r@I K €H), 5,33
agai n cool sol uti on’ of ound
(dd, 12’05—5( &B@aﬁg 1507H¥5, 815 LHhd* P?l(bw) 5.53 (m,1H), 4. 21 m,1H),

2.87 Q.% fF?t aoxy%mywswa)m Q%o((ﬁl# 1R, 2.82 L300(m] DsHYRS.56
fion nxture stirred af ro

(b5, Fob B AOHD. PO B 9HuP LSS Wl ST St Be g pom.
ether (100 mM) were added. The organic | ayer was

iso_la d vvash ith water (3 x 20 mM) and aqueous

Pre loride (20 m), dried, concentrated
Alkyl+triptiemyphosphdniupusaltf: |Ce7dlobgntghtnmmmlgha$ﬂmn(u®1 bedraitiadi.40 g,
34 i n Qetrol eum et her). 10 Conpound 540: 1H-NVMR b = 6.46

6.00 (d,1H J=15.7Hz), 5.81 (d,1H), 5.33
Inter(rm;ateizawzang dneV @BndiHz), 4.98 (t,1H), 4.93 (t,1H),

Purlf% g%: 1“& un%zﬁéoﬂmfﬂ' tog%a&? % 1K), etge 73\ He@o@thn ether).

Compay -QHR( § 3ﬂ)45 @: @sOZQ%d 1'ﬂ>JBB (1§'ZQP|§J 1409%26 5.87
(m, 1H§ S (dO.LI-ﬁO‘S@?O(%d 10, 124 BHPBAY 1111ﬁ425’r$©ar(a,t1H9),m B4:(t,1H), 4.53
sp n

(1D S 38 Ly D B R A L Sy 2 013 4

m4m)pl) Internmediate 2: 202 (1 g, 1.67 mmol)

TR G B TR0, e L S P .

(mlll-BINb’Ri b =6.45 (d,1H), 6.02 (dd, 1H,J=11. 1Hz and
14.9Hz), 5.87 (m1H), 5.81 (d, 1H), 5.37
(dd, 1H, J=8.8Hz and 11.1Hz), 4.98 (t,1H), 4.94 (t,1H),
Prepdrafign 28mCbripound 344(m 1H), 2.87 (m 1H), 2.55 (dd, 1H),
Alkylztrl%?\eg 18604%‘05?%1 saﬁﬁ Pé:{/(c):pogggyl t(“lgllzDéTWI%I?o;sgﬁ%’g’gggb&?mdc.iesgl.44 g,
34FO§‘°@H) 0.08-0.03 25 (m 12H) ppm Preparation 28:
IntelaPdEadnt Zob4(1 g, 1.67 mmol).

Purification of compound 544 by chromatography (2% v:v, ether in petroleum ether).
Compound 544: *H-NMR: 8 = 6.45 (d,1H), 6.20 (dd,1H,J=10.7Hz and 14.9Hz), 5.81
(d,1H), 5.70 (d,1H,J=10.7Hz), 5.43 (dd,1H,)=8.4Hz and 14.9Hz), 4.97 (m,1H), 4.93
(m,1H), 4.53 (m,1H), 4.21 (m,1H), 2.86 (m,1H), 2.56 (dd,1H), 2.35-0.80 (m,25H),
1.04 (d,3H), 0.89 (s,9H), 0.86 (s,9H), 0.56 (s,3H), 0.08-0.02 (m,12H) ppm.

Preparation 29: Compound 546
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Al kyl -tri phenyl phosphoni um sal t:

Cycl ohexyl -tri phenyl phosphoni um brom de (1.44 g, 3.4

wonwkp37780 I nternmediate 2: 202 (1 g, 1.67 mmol PCT/DK2003/000718

Purification of conpound 544 by chromat ography (2%

VAR L hiRst 4 \C e S4phEnitfbrobid NiF 6
A'ky'\ér'éhﬂ%%%ﬁﬁhﬂﬁ %%239%13%% Wip O%EE and 14. 9Hz) e
mg, 5.81 (d,1H), 5.70 (d, 1H, J=10. 7Hz), 5.43

n(oqip 1H, J= 8 AHz and 14. 9Hz) 4 97 (m1H), 4.93 (m1H),

(m 4. grrla_ | (m1H), 2.56 (dd,1H),
IntermeQ@I%)isﬁomozaﬂﬂlo 89, bm‘a)s 0.89 (s, 9H), 0.86
PurificSidh By clobfatégraphl) (299.08- élh@er(lmtﬂmIétl)m epimar) to give 1(S),3(R)-

P tion 29: d 546 7 .
BT R el T A L T
5(E), @yEe)I,III(nprmenerchhmnthaﬁéﬁs)phoni um brom de (766 ng, 2

|, t 7. .15
Com%?uu | 1)‘5|406atn|(gn ylbca:lh‘ralo% ‘% gqgg’gﬁ?g dl%’z\? @ 1?219?1 1117;:??&1)6'1’
106.petrol eumether) to give 1(S), 3(R) -
70. 1%7‘3& ség ?gt o/l ety 5. Wéé%yis 20(28)8 oycl ot pm.6 dene,

deco-'pregna- é g 19) 'triene
21. 9(%@@@&@@ 1345)12. ZohBoldd-52675-43 AR L Bb. 155 4
143. 3, 135.0, 125.0, 121.6, 117.7, 116.1, 106. 4, 10
701 670 568 560 45. 7, 438 39.7, 39.6, 364
t'n 56 23.3, 21.9, 20.7, 18.0, 17.9,
Alkyllt:%rpaen)]lpﬁosphoﬁs.um 4alf, Cyclpthpyt-Brighenyphbsppmium bromide (606
Preparation 30: Conpound 548
M9 Al kyl - tri phenyl phosphoni um sal t:

1.6 rﬁ);ﬁbl)opr opyl -tri phenyl phosphonl um brom de (606 15 ny,

) nd 101 (458 g, 0.8
Inter%q E)I’anpuc%olrk | on %tsgcquﬁr omat og aphy (2% v:
Punﬁqatlprebmheqmt@gmhy (12% vy ethef 8) pgiredpum ether) to glve 1(S) 3(R)-

t
bls(tgf'tsél}t?lﬁgm%wéhﬁbﬁ%r %%(EZJCbe%{ I;d%gl%%etﬁ%f(gl g%i’-rst@fbl\# lé %egﬂae
5(E)(7&6)rﬂa@)@r9d t528g (cooams'@er?& b48: 13C-NVR b = 153. 4,

Com 6@%‘1&254§-35€:JNMI12& A153.21143.211%55 2, 134.8, 221.61068.2, 116.2,
"1, 67.0, 56.6, 56.3, 45.7, 43.8. 40.2. 39.6, 36.4,
106?8 8, 27.4, 25.7, 25.6, 23.4, 22.1, 20.3, 18.1, 17.9,

70.11370, 5.4, 5613 ,745. 74498, 452039-653]5 cppm 8,25 .y 2par 25.6073.4,

2., 39 % 000 Tha FronPd: ack ik 98 303 W opar o 17 om

Preparation 31: Compound 550

To a solution, maintained at about -70 °C, of the lithio-derivative 302 (prepared from
the precursor 24-diphenylphosphinoyl-1(S),3(R)-di-TBS-oxy-9,10-seco-chola-
5(E),7(E),10(19), 22(E)-tetra-ene (0.21 g, 0.27 mmol) and n-butyl-lithium (0.55 ml))
in dry THF (2 ml)) was added dropwise a solution of diethyl ketone (0.03 ml) in dry
THF (0.3 ml)). After stirring at the same temperature for 30 min, the reaction mixture
was kept at room temperature for 2 h, before quenching with wet THF, partitioning
between ether and water, and standard work-up (chromatography: 1% v:v ether in
petroleum ether) to give the compound 550:

IH-NMR: & (CDCls) = 6.45 (d,1H), 6.18 (dd,1H), 5.81 (d,1H), 5.71 (d,1H), 5.43
(dd,1H), 4.98 (m,1H), 4.93 (m,1H), 4.53 (m,1H), 4.21 (m,1H), 2.87 (d,1H), 2.54
(dd,1H), 2.30 (bd,1H), 2.20 - 1.10 (m,18H), 1.05 (d,3H), 1.00 (m,6H), 0.88 (s,9H),
0.86 (s,9H), 0.56 (s,3H), 0.05 (bs,12H) ppm.
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t he precursor

24- di phenyl phosphi noyl -1(S), 3(R) -di - TBS- oxy-9, 10- seco-
webwka3778( E), 7(E), 10(19), 22(E)-tetra-ene (0. 2RCTYPKR003/H00718

mrol ) and n-butyl-lithium (0.55 m)) 30 in dry THE (2

m)) was added dropwi se a sol ution of diethyl ketone
THE (0.3 m)). After stirring at the
3@%»r 30 min, the reaction mxture was

A sonl&%?if 04 -' ﬂah;tlsgﬁ%:lqﬁovke(né)g(ggtd&gssefx?r@ 1quﬁg@i¢halg-
|
S(E), 4050 LU Eohe R RTIEE S (R R S gy A 85 9y ML oG (5

ml) veetbriefig ebblet lv@ra ditysicgibaen ﬁoh ehec adipoom df Edﬁﬂd s@phaHdidbiiEe (10

ml). gh%%%lare)l\ﬂﬁls stérrgr%gncaﬁgbei% (dlrx éesgﬁl&%p'??m%]dgége( #V%lﬂs)ut

furthdr. &@BlifanfdrH)q mdin, 2iFte yHidh) the ZoBEntsdwdrd)renved in yaleloladd, the

prod ZC&%%%QH%%E% %t%%)to g]%elgng Sﬂ)gﬁgome% g% g@ %S%;ie é'ddggt of 24-
dlphe(rtvmhmmnnmm(szz(wlzmp%?mS@mvmé I 7@819), 22(E)-
tetraPJ)'.-‘%par at i on 32: Conpound 303 A sol ution of

h hosph | S R TBS-
HNERoPAEDE LR 768 7'13%94'5)2%(% ) r o R 3 S dm 1), %60
(m, 2H5 epss A, Prrn) 3318 (A, tH 93 B. (n, AAD! 3.58 mb@@M),(é 04X mitR ), VEB56

(m i o 03.”&?99&&&?8*%5 el 90, 005 ALl A08. (5,30,

0.05%bs,1218dppder reflux (dry-ice cold f| nger condenser)

oo St 0040 ORGP o M pe e 3 £ G i v

DCM((BQMI}&Wassadded doopvesdboron dritiareletdtbenatg OF.2irglonditer 16 h at 3-5

°C, 5?(‘] ﬁhé‘gduﬂ'h%ﬁ ﬂo%ﬁgdleWépg sso?:té)lon wasl_%%ded befare dllustlggamtchh%ther
and quc&(rﬁ)g We@taq@f(rggyorkggn((nytorr]_qjogr@ph‘a._ %ﬁ}/ Vi II"I-CRIMQG ipDCM) to
give %%@% in pl%dggt one IEI)@%GG Bt ifi‘u’é')sulp?mu?@lo)(ld% Ui - 5 34

iphemB DRSO BE3 R VEFY- B SO BT PORD L0558 TOl 348, (840K 19),
22(E git,-g_lé)qe 2.05 - 1.00 (m15H), 0.88 (d,3H), O.87

R 1 B it T 7l ARt Tl BB B g 4.8
(m,zadgmcs_s (bﬂ,la),gaf 22. (ﬂn fmﬁ) .91 (beddny), 3DEBM(HBOH )Y 3. 04, afbdeow
(m 1§ o 9B 1207 2 L 0 S R A b o 7 b Bip R 8-
0.08v@ssH da&d (Is;sa‘l-brm:rxﬂl [ uti ng with ether and perform ng

A stiwég %ﬁ@ﬁaﬁ%m‘%&%a %Paég&rso@to?’ﬂ{lé‘gmholz(%%lv g vo. @Q%HBF}’ in dry

roduct one ISOHEF
DCMs(apphll)an;| t@sﬁtg@ wildidihetDeass$- M@J;tnzgerlodlnane (0.5 g). After 30 mln 5%

aqg. éﬂ)‘dﬂﬁﬁﬂ%ﬁegﬁ EBFH?)‘PM{e ﬂ@on%r 1099 alq( SdilBxHsYiiphaldsci@son
E), , g? tetra-ene: 1H-NVR b
werg @y@pgnd-s vrlqg cgnt*;nngyl f()flelp;)m & o&@;dllutyorwglt@ ﬁfma”dS 34

perf&ﬂiﬂl%&he éltaﬁ&ard(\m)r&l-'ﬂp (chrFRatoBtaphid) 25% 21 ddatchid)in Mo give

one FBH‘GEE} theZSLgBhL‘r o>§€2 eﬂﬁilfgﬂ; &4 gz%nyﬁ)hgﬁhlé%) B50%0- %(5%4TBS-
oxy-051,09¢8co-holA 5(B), BH),10(125, (B8 tétsa-2he, Tilis Bétahe, (BH)3 gphy2

mmol) was dissolved in THF-methanol (2 + 5 ml) and treated with sodium

borohydride (43 mg) while stirring on an'ice bath. After the reduction was complete
(15 min), the reaction mixture was partitioned between ethyl acetate and water.
Standard work-up (without chromatography) gave the 3(S)-hydroxy compound in
admixture with a small amount of the 3(R)-hydroxy compound already described. The

product was heated under reflux in toluene (10 ml)/water (10 ml) containing
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A stirred solution, maintained at about 5 C, of this
al cohol (0.61 g, 0.84 mmol) in dry DCM (10 m) was

wWo e@anadsii th the Dess-Martin periodi nane (0. 5P@i/DK2003/000718
After 30 mn 5% aqg. sodi um hydrogen carbonate

suspér%édtéog&ln@ﬂgdr%ge{ﬁ d&rboR Wl UM bm’d?siuﬁ Qttf?érQ:oéﬁth,tﬂa(Pﬁlonmg

stlrrlng continued f bef ore

betwgen gthes andinakerdHyed Ry st dpi W%%%@N‘F thrppaioaraphy)

gaveVy- BrpHEm(l&iHsgﬁmbplgz(@hwdr&@P/q (\S)VrBﬂ;@tygBﬂG—ﬁecBQWoﬁ 0
OXI

S(E) 4% at YRy SRS By 1 3 BREEre rufh el ot or e 3(r)-
hyd ch&nﬁ&nﬁewﬁe phaluat WaEpubE)edlto(thd proc22¢ B GerdrabPenedure 7

(wnthﬂq %w@et g l%@sﬁsnggr% ?c i\ﬁl m{Rra)c f‘o 8? ?ﬁ é%trrl\{l % give the

Treat
5(2)bsorodry do lactmr(eﬁs iqeggooldtl $adutiin mfrthmgorowcamn dinc BCHat1e. ml) and

2,6- IAE&%% (5 Eemr))??éﬁréedd\%gsf@tr@g?{) :1?1 gSanQ:l]a?tépanI))w r{ghl% react for 1

ron m et ween eth acetate
h, thamdixivae eas pammrb@twmwaiﬁr@nﬁ@h@t apdh M@ﬁ*@ﬁcbky? apRipndard

(chrcgﬁé(l]%f;HBﬂy3é§% M%@E@ﬁ&ﬁ%@&@ divk Z@QTBhéBVlrpﬁoﬂBrﬁrﬁby@-

anount of é ound rea
LGS UER o Ot S RE et CBh R T een

4(“)@ 3305 gy Waksr(nl,48),M.50 cod@imjery, 883\, 1H), 5.94
2004/ 377

e Re e Bl POROSLONTIS, yaptaded ol b o

(m,2PBJ 2i78i(@aj1ry, 2aatweam)elipsr- auad (walsH), food3d qued),87 (s,9H),

0.563 4R Rt syt S e Ssoe ey DrsE 29 g
The Btwdeatize 3565?as7|(lﬁ)>alfbﬁ(a159)eqmzﬂ@mttbtsrra‘egngon by adding

drop%*éE' ﬁ('iaHlé/? Illﬁﬁﬁ @. Gé*ﬂﬁi hes TR Riar eg]%l\ﬁ’“%) étlmégrsel)&l/on

was submtt to the process of
manr@m@d at amtttcéauf:em7dry(1vvlFtm%ee@m@féhegaaﬁﬁywetﬁsuf?gfor 15
min9- acetyl -ant hracene (0.02 g) and DCMto give the
5(Z)-isonmer. To a stirred, ice-cooled solution of this
product in dry DCM (10 m) and 2,6-lutidine (0.2 n)
Prep@iestioadsie CoffauhbiFopate (0.3 nl), and after allowing to

To s, RIOBOAYS) AT o HeER U MEoseD Ry o) g £ 10019),

22(E()GZ‘détr@lﬁ'@\‘fe(é)&g!lr aphy17 35%94 mmat)eih aing THR (DEMI) Bbrapiny éemperature

24- h . - X
was 5iagt BREBGAERIS 00 thendropwisg ayddioe .S,y Aftsy 28ymin =t
the QaZ(neE)em;MraWe,lme mixebrRVRS faritCDedIetwegh poter andgiher, and
worlgal stZan d( K ozrli%t() 1‘% \723 e@ﬁerjiﬁ)petréle%ﬁ'] eﬁl‘%r)lﬂd)glve

3 5S4 R 2F) . 491
24- qgllcg?—l%(ﬁj i@lf)ézlgTa%oxy( ﬁ}ngglg?ggcozchp@ %@Ed " 10@94,12é(%&—tqq1:9 -ene:
13¢- §M§5I§D(CBC%§)—({'531§"B42 8 931 gs 1:95!")1, 193 §71ﬁ§ 5%&6 4150@4860 0,
67.Q; §63'<|~1)5,5 D. ‘@57(%'; §H‘}3 Epﬁp -2 %ﬁee I |6t‘h|2<§ %}eé7 f'l'aé_g 2@@8 23.3,

22, o/\a@ cprl@pﬁrﬁdg as2, u{ewg)'@ﬂpbmm this precursor by adding
i t.hiu

| ar
o S0P 5 et S 1 B e By BBl e
(7 ml70/a€addéu diropwiddEa smdtldmaeplnthgjnatilphhwlsmmhtdymﬂl‘&ﬁmde' THF,
3.5 g‘ﬁ |Ar eal SgPs ?g\ga@rrss%% %é Qdo?é%:bem&f%qngs 902ro-59n @emperature
and toS)enBERPA d vaBe, txgive ah(ils dbis-vwisdiekeb (Efn PCH) (1E0hDHANd
stirred vigorously with 5% hydrogen peroxide (aq., 12 ml) for 30 min. The mixture

was partitioned between water and ether, and worked up as standard

(chromatography: 66% v:v ethyl acetate in petroleum ether) to give 24-
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22(E)-tetra-ene-24-ol (1.17 g, 1.94 mol) in dry THE
(15 mM) at roomtenperature was added tri phosgene

W@ 2004837981 and t hen dropwi se pyridine (0.5 m).P&/DER00BD00718
mn at 25 the sane tenperature, the m xture was

diphegu?g):l]qi %érgﬂ%g—hl?g)tﬁm%%&@& Oeé&groho%ng(E)Wﬁﬁﬁﬁi(l@P BHE)-

raphy: 1% v:v ether in petrol
tetra@neer) to give

H-NM 83?@&%} l(ﬁ)a %BXMH)TB'% 0Xya %nléhﬂ/asem (@hﬂ-li)f;l'SE’Xde ),
t et

5.45 1§32% i, &5k 15), 495 Ups. i B2 iy 4 10 G, 3.07

(d, 1@0.@ ei) 7£JHp 2.8H6MbdHB .25 (RbH1H), 457 ?bdsmS) 522%5L§ 089300(m ,14H),

0.85 50), %739,3%3,_ Gs61596), G471 7, fosTpmy BAmy %)

The IRhioFdet i agioe 302 ms pnﬁaaanecaam echaitedefbouithis pPedOysarfbyt deidéng

droP‘ﬂ‘FSﬁ\/\k%&' étq‘ | on o'%%nqﬁu%g%’ Igh?“viy%hos &j SOI%tbon

mainkainetf gt JhdL - 7(3"6 inldyy TAF fapd keepipg abthewsaree twm@rattﬂéﬁor 15

mi added before warmng to roomtenperature and
‘concentration in vacuo, to give an oil. This was taken
up in DCM (15 m) and 35 stirred vigorously with 5%

prepé%%ﬁ@an BRIpBLAAE34 2a. 12 m ) for 30 min. The mixture
partitioned betwee and eth and

To a S6lUEPANMAIRINGd: At AN 059 7 tha B car th(h S0z B sared from

the ﬂ?@&fr% BWIbhds@h@ﬂoVBl@% RA)OTBOMY OBTT8kco-chola-

5(5)&(%% ht‘ﬂbayfanﬂ &yl Ig)qsdfn-%égr&g)-%',t’ildltglé'co-%ﬁcsa mi))

in er/éﬁ-i'E((E)ml_M wps 20¢dDdropdBed soltigdr af len@fludrid-adeRoned(1 mi of ca.

iM s%ﬁa%lpbn)l déy 'El?l%( dAf{el_l)sthfP%gA'ggthe ?ﬁ%te&mééwggp 936()) m4‘? the

reaciidrs ribkfure Wwa9Regtiad ra¢dn, tedhpBratyrg foF h defore quanthing witlpwet
THF gjaggtl%rr%g EEB\A%E (egt%élr@n’d v%at%fl énkadstgn!\'aard %lo'i_’@-uﬁact@h%ato%raphy

5% Y, €3hgr, in(Reg®lqusn oer) 1, 91Ye E"se ‘3}4)‘130%‘ @5"34( s, 12H) ppm
13c-NMR: b'(bbtg) defSW@tisses % 3\/6154232 em €d123.1§5I enuiy e2h.3, 120.5,

rom this precursor
116,60 RO 7D Ko oo G B0 U8 36 40 287 2T 257
25.65bBIX @d saloy,i 1, 1718) 12.a) ped, eﬂogimu,t-s—.ﬂﬁp.ﬁ, in dry

THE and keepi ng at the sane terrper ature for 15 10

mn. Preparation 34: Conpound 534 To a sol ution,
PrepiEdtivhad Hetbnafouab @06 [179 2, of the |ithio-derivative

A mi3g o PP, L1308 &7 PR Bt (rinhenyiphospRorppyiidenc)-2-
propahonha (8,32 % E§517'("E)°|)1©(‘499|U9'2Q(E)0 MEtWas- @ﬁéeck for 8 hpurs at 110
oC. ?%(.5% 'Eg@lh )mlﬁﬂge Wg@%&ﬂed kd FJHnW@rﬁQeééjrm f)lieredi Narfd dontElrated

was a dropw se a sol ution
in vagegal @&&&L@d@a%é‘i%\@dﬁﬂ RePtang. (751N)|)5$§|l‘[ﬁq f9R 4P rMiges at room

tempdrature AbA ittt thlo0gh Blechiite fi&@ﬁgldt TAP AAlte wasfeoncdfirated in
the reaction m xtur

%Oe?ﬂsﬂewa"ﬂftﬁdebwwowawgﬁae?fm@ ngﬁhzéﬁf ; Bg i ogw%?umfﬁ?f’”

Corr’@)@tlhdi Qognimm@t&\em@(mmaae 8nat and 1arnst)t, &nfatdjiH), 6.00

(o BRI ORS00 N P YA Sl 2T o

2.88167,131), 253.(8d, 1132238 12,.2.6Zm 285.522(938HK,2.10 1. %85 (m,3H),
1.822%: 38 (205, 1.11 (d,3H), 0.89 (s,9H), 0.86 (s,9H), 0.57 (s,3H), 0.08 - 0.02
(m,12H).

General Procedure 7 (Preparations 101-126, 128) [a = b (B = CH,)]
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116.6, 106.5, 70.0, 67.0, 56.0, 55.3, 46.0, 43.8,
40.9, 40.2, 36.4, 28.7, 27.4, 25.7, 25.6, 23.2, 22.1,
wda04/0378 1, 17.9, 12.1, -4.9, -5.0, -5.1, -5.RCPPKR003500718
Preparation 35: Conmpound 205 [1 - 2] A mxture of
A sol Supd S%Q‘ﬂ‘lt rﬁrnqg)lrﬂern%d?at@'ﬂ?lt)pe a (0.1 mmol), a triplet-sensitizer

phen oranyl i dene) - 2-_ pr.op anone 8 32
(0.0128, ZetueUyaghige (& 0B ERLIT A SOVATS (R0 18e8 eafiodk wag

irrad BRI WitRlig Al Pom@ChigH Press @RCH traliodt X Hp Sty TQI80L B dHAmau) at
roomtenperature filtered, n concenhrated

about, 38 cfo forTHbMIRHEES (e RS RS SETAHPPRORRHP R af?%r%mg)t," the
amougitiof ir&drrﬁéulat@&)wn@t“&ﬁ:tlah niigne 3&rtérefilteeing tvrem, ardinihcene was

filte e fil t
used it B LAY ST 0 o e Bt i By T lbareBRl So e ene
prodydl inteb¥ediate efttgpe bi n petrol eum ether). Conpound 205:

IHNVR b = 6.66 (dd,1H,J=8.8 Hz and 16.1 Hz), 6.44

(d, 1H) 6.00 (d,1H,J=16.1 Hz), 5.81 (d,1H), 4.98

014C 9 4.53 (m1H), 4.21 (m1H), 2.88

4 2 16 (m?2 2.22 (s, 3H),

Interé@fg)am’of é)% (% ]1|'59g 238 mlzn%!l_) 18((m |]__I)OH) 1 1& H)
Sens@aeswnthmcsge(%%@ 0. 86 (s, 9H), 0.57 (s,3H), 0.08 -

Solvé}nt Gener al Procedure 7 (Preparations
101- 12 E = .40 WO 2004/ 037781
IffadFﬁ’(E'PPDerUb@/ QTQ waR @SFJ?'%%%?' the S5E-Vitanin D

Compdlires st ‘#t-RMat 6t=ype3a(d( @H)., Bl (dd, BH, J=11.1 Hz and 14.9 Hz),

0L ! _
6. oofg{j') PLig's 7878, 1 28! - ]hﬁf) 580 (o A, I s (Y LATMAS (8, 827 (m,
1H), i4r.8RcinatlHY, 436 Kjm, |1gmt4 L8 ¢m, dH)j 3B2omesEiy @.44 (ddadHbl 21

| Q
(dd, 1P, 1&%@%11@?%%“9—1’53‘0%?% %'Pi?g% 8r§t |1ocﬁjé % 39H), 1.04 (d,
3H), &8 (=i 18yt 8.55He, BHavelm{mel2HheRMredi ate a). The

reaction mxture (after filtering when anthracene was
used) was art| aII concentrated in vacuo and purified

re y 2§ give the product internediate of
Intertrﬁ(@ﬂatlé ofl%r/@epar abz(xgga;@;_: Conmpound 519 10 | nternediate

of e a: ]]Ugl 29 g, 2.06 mmol ). Sensitizer:
Sen%e\‘ih%eﬁ @AY EOTHACYF: Sol vent: DCM (100 ml).

Solvkht: asint i on: A TQ718Z2 | anp was used for 35 min.
Co ) - LH NVR: 6.13 (dd, 1H,
C°mﬁ’9ﬁ‘.§)¥9}o—lz%ﬁ'y@2 a@“r’%“}g”tl‘@g%g‘%‘é&ﬁ'& 5.75 (d, 1H,
3=11.1 Hz), 5.40 (dd, 1H, J88Hzand 14.9 Hz), 5.17

o3 &rBuhmso3H) . 4.36 (m 1H), 4.18 (m 1H),
dd, 1H), 2.21 (dd, 1H), 2.11 (m
Inteumﬁdnatr af4ype8; 58B0-38. 93 (bs, 3H), 2.03 - 1.14 (m

Senélil??f@rf Aﬂitkﬂécézﬁl 0,399y, 0.87 (s, 18H), 0.55 (s, 3H), 0.05
(m ppm 20 Prieparation 102: Conpound 521
SO'VPH'E é?%dl ate of type a: 502 (63 ng). Sensitizer:

Purificaieftof lcoapblf @623 8y chromatography (0.5% v:v, ether in petroleum
ether).

Compound 523: H-NMR: & = 6.22 (d, J=11.2Hz, 1H), 6.11 (dd, J=14.9Hz, J=10.7Hz,
1H), 6.00 (d, J=11.2Hz, 1H), 5.76 (d, J=10.7Hz, 1H), 5.41 (dd, J=9.6Hz, J=14.9Hz,
1H), 5.17 (m, 1H), 4.86 (m, 1H), 4.36 (m, 1H), 4.18 (m, 1H), 2.80 (m, 1H), 2.43 (dd,
1=3.8Hz, J=13.0Hz, 1H), 2.20 (dd, J=7.5Hz, J=13.0Hz, 1H), 2.15 - 1.0 (m, 14H),
1.75 (bs, 3H), 1.72 (bs, 3H), 0.93 (d, J=6.5Hz, 3H), 0.87 (s, 9H), 0.86 (s, OH), 0.49
(s, 3H), 0.05 (bs, 12H) ppm.
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Solvent: DCM Conpound 521: 1H- NVR in agreenent with

structure. 25 Preparation 103: Conpound 523
wo paoe/0sBdi at e of type a: 503 (0.38 g). SensitP@BEDK2003/000718

Ant hracene (0.32 g). Solvent: DCM 30 Purification of
PrepSRNRBAUM : 2% ngtgrzgmat ography (0.5%v:v, ether in

petroleum e nmpound 523: 1HNVR b = 6.22 (d,
Intersaqdjateiqf tyngp: 5@4i€tl(rt9d 3=14. 9Hz, 3=10.7Hz, 1H),
SendiiP: Amhr&em @fs gilH), 5.76 (d, 3=10.7Hz, 1H), 5.41

% =9. 6Hz, 314 9Hz, 1H), 5.17 (m 1H), 4.86 (m
SO'V%DQ{"% (m 1H), 4.18 (m 1H), 2.80 (m 1H), 2.43
Purifc@dtion 35 cdmpodiidr 52851 3hdhiratodrdhy 20 2094 dek, elfet- iR Igétroleum
ethe])_ls OHz, 1H), 2.15 - 1.0 (m 14H), 1.75 (bs, 3H),

72 (bs, 3H), 0.93 (d, J=6.5Hz, 3H), 0.87 (s, 9H,

ComPo@&i 624: YHNMRO.349 6. 1$(bd3B-I9=10 BHA51Kh%.22 24H) I HZ L HYOs. 11

004/03778 7 ar, 0
(dd, io%ggédfsis gﬁl,te o aanq 2{? 2@1‘?@ sgﬂc{b % 945 3z, 1=8.8tz,
1H), $§eh%|(bs,zlé‘r), 486t (psateéhe 1&)(@51@ 2 8By dhi)); ZEKENAT! 5H), 2.25 -

r cat £ h 0 - 0

R T R R A g N ]

6 6.33 (bd, J=10.3Hz, 1H), 6.22 (d, J=11.2Hz,

Pregéralibn 10%d Codrpbl naﬁés J 15. 3Hz, 1H), 6.01 (d,

J=11.2Hz, 1H), 5.5 J153Hz J=8.8Hz, 1H), 5.17
I”ter("&%d,l'atf%?f,tygg 865%29 irq)) 4.18 (m 1H), 2.81 (m 1H),
Sens&‘luz% Amhrdddhe (8.2%59).10 1.0 (m 20H), 1.06 (d, J=6.8Hz,

Sol E'87 (s, 18H), 0.55 (s, 3H), 0.05 (bs, 12H) ppm

VEJ? Bg ation 105: Conpound 525 Internedi ate of type a:
Purifs@Bo 0f 2dmgdund Sehby choeratoguaphy &@eeo (O, 2Bhay)in pdfroleum
ol vent: DCM Purification of conpound 525 by
hr omat ogr aphy (0 - 2% v:v, ether in petrol eum
Competied $25:CohPdiind 58535 (hd, AiviRD-3biz=18),3522 fflod, 31106H3HE H), 6.08

(dd, JJH)lg 3@+223—(§>QH26I4)1 65dn¥(d ]JH)11 5@120§Hh)(§“§5 (&dlﬁd@kﬁz J=15.4Hz,

1H), b7 Uprly 1Hzr4§°§64ha lH)zd mm, B A (ML ) aséébc( P 12.2Hz,
1H),BH3 (dd, 35&3(611 1k, dﬁz 1) 18.26M4d; 1j497 38z 8ﬁ:1(3b@bﬂz,3ﬁa$22 48z,1.0

(m, %g’%j %74?% @’J‘I—E 3!—8,_6) 872(s,lg|:$_z 0:8% (s, 9H), 0. 5(0 (s, 3H), 0.05 (bs,

12H) ppm.

ethe

Preparation 106: Compound 526

Intermediate of type a: 506 (0.4 g).

Sensitizer: Anthracene (0.34 g).

Solvent: DCM.

Purification of compound 526 by chromatography (0.5% v:v, ether in petroleum
ether).

Compound 526: 'H-NMR: & = 6.22 (d, J=11.2Hz, 1H), 6.00 (d, J=11.2Hz, 1H), 5.84
(dd, J=15Hz, J=10.7Hz, 1H), 5.65 (m, 1H), 5.34 (dd, J=15Hz, J=8.7Hz, 1H), 5.17
(bs, 1H), 4.85 (bs, 1H), 4.36 (m, 1H), 4.18 (m, 1H), 2.69 (m, 5H), 2.44 (m, 1H),
2.25-1.10 (m, 17H), 1.03 (d, J=6.7Hz, 3H), 0.87 (s, 18H), 0.54 (s, 3H), 0.05 (bs,
12H) ppm.

Preparation 107: Compound 527
Intermediate of type a: 507 (0.38 g).
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(m 18H), 0.97 (d, J=6.8Hz, 3H), 0.87 (s, 9H), 0.87
(s, 9H), 0.50 (s, 3H), 0.05 (bs, 12H ppm 25
woe@pasasi on 106: Conpound 526 | nternedi ate oOPCT/PER00a/000718
506 (0.4 g). Sensitizer: Anthracene (0.34 g).
sensfibaiithratid (P9pigh] cati on of compound 526 by
chromat ography (0.5%v:v, ether in petroleum 30
SolveithBEM:  Conpound 526: 1H-NVR. b = 6.22 (d, 3=11.2Hz,
Purifithlion 66 &Phfdlind 52¥1by2tirombtdgrafhy8@.5%ddy, deakbhizpetroleum
=10. 7Hz, 1H), 5.65 (m 1H), 5.34 (dd, J=15Hz,
ethery-g 7z, 1H), 5.17 (bs, 1H), 4.85 (bs, 1H), 4.36 (m
Compdiind 272 3 C-MMREH) = 121868, 1423, 514)0,9,2.3%45,(184.2,H)23.5,21 260 -

: 1 - =6, 7 v aQ-8ho(S, ,
12045 By plchty I8 5% 87, S50 6. ol B B ia Yng. 207
28.7C2hppR5d, 33.6, 232,61 In@ o2 hBe 160, tlygd 16.950%.0( t1.88-1Y.. -542ppm.
WO 2004/ 037781 PCT/ DK2003/ 000718 Sensiti zer:
Ant hracene (0.32 g). Solvent: DCM Purification of
2iebipn 188 6ompBYnE 2@ mat ogr aphy (0.5% v:v, ether in
Interp@goq&g%pw&eeg:hgfd (0.55%2.rrpound 527: 13CG-NWMR b = 148. 2,
142.3, 140.9, 137.5, 4.7, 123.5, 123.0, 120.9,
Sensitizeried-agatyl-gnthyacege’ €%039)56. 7, 56.0, 45.8, 45.7,
Solvédt:6¢m40. 6, 39.7, 31.0, 29.7, 28.7, 27.1, 25.7, 25.6,
23.2, 21.8, .3, 18.0, ,17.9, 16.9, 12.0, -4.9, -5.0,
Compgungl Whlﬁ‘%éédaﬁgf?%é%dét.h %Fg%r&nd 528 10
Internmedi ate of type a: 510 (0.15 g). Sensitizer:
Pre 9- gety Ig; nFnhroﬁggrpjgg(O. 02 g). Solvent: DCM Conpound
. ment with structure. 15
IntefPnesjizte af ityre 40911 Cohpwau@dP45291dnt er nedi at e of type a:
(& -aftrd4cdiaol ) . Sensiti zer:
Sensg- aé'efgsalc- ntaﬁraccene. Sol vent: Tol uene. Conpound 529:
Solvepy: \mfRepd. agr eenent with structure. 20 Preparation

Con‘%g@ﬁd EBPRUAMRSA QghedrRenmaiteu@birel ype a: 514 (125 ny,
.2 mmol ).

Preparation 110: Compound 530

Intermediate of type a: 514 (125 mg, 0.2 mmol).
Sensitizer: 9-acetyl-anthracene.
Solvent:DCM.

Compound 530: *H-NMR in agreement with structure.

Preparation 111: Compound 531

Intermediate of type a: 515 (17 mg).
Sensitizer: Anthracene {0.01 g).
Solvent: Toluene (2 ml).

Compound 531: *H-NMR in agreement with structure.

Preparation 112: Compound 532

Intermediate of type a: 516 (90 mg).

Sensitizer: 9-acetyl-anthracene.

Solvent:DCM.

Compound 532: 'H-NMR in agreement with structure.
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Sensitizer: 9-acetyl-anthracene. Solvent: DCM 25
Conpound 530: 1H-NMR in agreenent with structure.
woe@pasasi on 111: Conpound 531 I nternedi ate of PCYPE2@3/000718
515 (17 ng). Sensitizer: Anthracene (0.01 g). 30
Prep=2@li¥€Ai3: dahp@ii $23 M) . Conpound 531: 1H NWR in

agreenent wth structure. Preparation 112: Conpound
Interm'qtﬁpfe?vﬁéa 2ld QG 91§ m@fg (90 ng). 35 ™
Sensﬁggslg -b&Ryl-arfthaeebyl - ant hracene.  Sol vent: DCM

Sol n‘gound 532: 1H-NMR in agreenment with structure. 43
olveRg D64/ 037781 PCT/ DK2003/ 000718 Preparation 113:

ComSarmacaasd B3R NG er r2Gi (af eHYT6.0Y bd, L8; IBLT.6(Hx)16.0d, (dp 1EB,

00 QT8 g RPN 251 oty 13 i SRl .72

(m, BH18, 5 (rz) 1H) 4018 (rd, 1H)4)2.83 $mBaHY.cRI45 (64, 18382 3043, 8hdm,

2H),§5o756 E'?)s(nfé—% 2’637 (JdeH),Af?_b% (Q”ls#)'(")l 9F- 6’980((% ilerl)),os7 (m,
2H), Dr§6 (2 385 Q-4 (mHRH) 2 @é(mrzfif@eso(%(mfzﬁhj) P@“os - 1 95
(m 2H), 1.07 (d, 3H), 0.87 (s, 18H), 1.93 - 0.80 (m
12H), 0.67 (m 2H, 0.56 (s, 3H), 0.41 (m 2H), 0.05
Prepangtio > ppm 10 Preparation 114:
Inter%mmdt@%fh 41d @mmg).ate of type a: 518 (57 nm).

enS|t| ene (0.05 g). Solvent: DCM 15
Sensviﬂﬁerf‘.\%t ﬁCS'ﬁe éagépound 520 by chromat ogr aphy (0.5%

Solvéa’ritVDOM her in petroleum ether). Conpound 520: 1H NWR

purifRafp phcomupd %iniif&“?aaog?ﬁg%vdé@“ “gpfi yn pbibgjeum
ethed)H), 5.81 (dd, J=15.3Hz, 3=9.5Hz, 5.17 (bm 1H),
Com?f_@éﬂg Hllgpék §03§ M4, %H)a 9#& %ﬁ (éT’zzg 3= 121 §|Jrz (1bm 6.00 (d,
J= 1]32!6261H1j_7), 63]-1|)(dd0]=399 Bsl= 11%%42, w)5 8(15(dd 15@H@5 Qggz 1H),
5.17%3H, 19Nk sBr(@RANM)] 83618 1150apeunE, 4P02.81 (bm, 1H), 2.44 (dd,
1H), 2.2 - 1.0 (m, 15H), 0.95 (d, J=6.6Hz, 3H), 0.87 (bs, 18H), 0.50 (s, 3H), 0.05
(bs, 12H) ppm.

Preparation 115: Compound 1002
Intermediate of type a: 1001 (104 mg, 0.17 mmol).

Sensitizer: 9-acetylanthracene.
Solvent:tert-butyl methyl ether.
Compound 1002: *H-NMR in agreement with structure.

Preparation 116: Compound 1004

Intermediate of type a: 1003 (41 mg).

Sensitizer: 9-acetylanthracene (10 mg).

Solvent: Toluene (4 ml).

Compound 1004: *H-NMR: & = 6.23 (d, 1H), 6.00 (d,1H), 5.17 (m, 1H), 4.85 (m, 1H),
4.37 (m, 1H), 4.18 (m, 1H), 2.82 (m, 1H), 2.44 (dd,1H), 1.52 (s, 6H), 1.17 (d, 3H),
0.87 (s, 18H), 2.38 - 0.80 (m, 16H), 0.56 (s, 3H), 0.05 (s, 6H), 0.04 (s, 6H) ppm.

Preparation 117: Compound 1006

Intermediate of type a: 1005 (70 mg, 0.1 mmol).
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Internediate of type a: 1001 (104 ng, 0.17 mmol ). 25
Sensitizer: 9-acetyl a nthracene. Solvent: tert-butyl
woredohps776t her . Conpound 1002: 1H NMR i n agr eene@l/DKR403/000718
structure. Preparation 116: Conmpound 1004 30
r ] e a: 1003 (41 ng). Sensitizer:
Sens%{?gﬁeﬁﬁ?ﬁ%ﬁgoeﬁép(lo nmyg). Solvent: Toluene (4 m).
Solvepsnp6dnd 1004: 1H-NVR b = 6.23 (d, 1H), 6.00 (d, 1H),

Compbuhd 1006 Lid-nmé; 85= 188.11HKo.0,4387%, (re.8) M 8.04.148.¢,r85.1, 78.4,

72.5(8.70R 3, 635, G0 B Stuky 58, kb S. 48, bad0Enp TeidP o2

26.435.63b%.6, 0305 203, 26H9),,1800,047.0512.6HB.3pp#0, -F0e pRBatpimoNn
117: Conpound 1006 Internedi ate of type a: 1005 (70
ng, 0.1 mmol). 44 WO 2004/ 037781 PCT/ DK2003/ 000718

Prep&etish il e Compodg i e (80 ng). Solvent: DCM Conpound

006; - NVR: ., b= 1 , 135.2, 122.8, 118.0,
I“ter%‘f%%?]"ggy.p?!\ﬁféj.%l,(6%%9'5‘?'1%998 69.3, 67.3, 64.8,
SensBief:, 9-B6etylantBagned5. 5, 44.6, 39.5, 34.1, 28.6, 28.3,

Solv chﬂ,, 25.6, 25.6, 23.0, 21.9, 20.7, 18.0, 17.9,

.2, 8.3, -4.9, -5.0, -5.3 ppm Preparation 118:
ComppiisolRts: THOMRn® & eredi (gt dHb16-09 §é 1H), 2661y 64! ng:85dm, 1H),
4.37 TR DH), $.61f85(ln{él_14?[ 2.8 @sely), amhanseme 11407 &l3rnt;030EMEH),

ound 1008: 1H NVR b = 6.23 ( . (d:ﬁ"_'?)’
o 5SB48R, Bis & 3 s Iy QB4 o
1H, 2.83 (m 1H), 2.44 (dd,1H), 1.17 (d, 3H), 1.03
t, 6 . 0.87 ( 8H), 2.38 - 0.80 (m 20H), 0.56
Pre r’tlo 1:9. ORPO 5 .70.04 (m 6H) ppm 15
Inteffepateatf itgpe 419836 Qdfpmghd 537 I nternedi ate of type a:
( \tizer: Anthracene (0.112 Q).
Sen%ﬁ%?é%’?t%r% (E’E‘ri??q cati on of conmpound 537 by
Solvefi: bRt ogr aphy (0 - 2% v:v, ether in petroleum 20
puriffdali6h bof cSRPRAMNSEPBY ciHaniVehlaPhR s eeuR iy, Wthdt in petroleum
structure.  Preparation 120: npound 539 |'nter medi at e
ethepf. type a: 538 (76 ng). 25 Sensitizer: Anthracene (60
Comﬁgﬁlnd 537:*H-NMR in agreement with structure.

Preparation 120: Compound 539

Intermediate of type a: 538 (76 mg).

Sensitizer: Anthracene (60 mg).

Solvent:DCM.

Purification of compound 539 by chromatography (0 - 2% v:v, ether in petroleum
ether).

Compound 539: *H-NMR: & = 6.34 (d,1H,J=10.3Hz), 6.22 (d,1H), 6.09
(dd,1H,)=10.3Hz and 14.9Hz),6.01 (d,1H), 5.69 (dd,1H,J=8.8Hz and 14.9Hz), 5.17
(m,1H), 4.85 (d,1H), 4.36 (m,1H), 4.18 (m,1H), 2.82 (m,1H), 2.44 (dd,1H), 2.25-
2.10 (m,2H), 2.05-1.10 (m,13H), 1.06 (d,3H), 0.87 (s,9H), 0.87 (s,9H), 0.55 (s,3H),
0.07-0.03 (m,12H ppm.

Preparation 121: Compound 541

Intermediate of type a: 540 (120 mg).
Sensitizer: Anthracene (115 mg).Solvent:DCM.
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Solvent: DCM Purification of conpound 539 by
chromat ography (0 - 2% v:v, ether in petrol eum
we@eden)778Conpound 539: 1HNVR b = 6.34 PCT/DK2003/000718
(d, 1H, J=10. 3Hz), 6.22 (d,1H), 6.09 30 (dd, 1H,J=10. 3Hz
._%F%a ( 1 r 8Npetroleum

Punﬁéé\‘?onléf ouﬁd%lil b?/&ﬂ"amagbg%h(yd% i'%‘]\gg %Ir]j]éll—bge4 !
ether@m 1H) 2.82 (m 1H), 2.44 (dd, 1H), 2.25- 2.10 (m2H),
Com;?ed?\% 5;141101-1(:@1‘443&54):, 6.23Q8, 148, éld)o (L7 5(s5 @ H,1818%Hz),

533 e S B ot 5 ﬁﬁé?eﬂqﬁ@d%a?é? Emtly"Bed’&S

(m,1B%0 (120 ng). Sensitizer: Ant hracene (115 ngy

S T R N

(d,3H); 0, 87e(HseISH)nO,tS§t(B£ﬂ"BHm07eOIﬁ)ér()n 1Zdhpeund 541: 1H NWVR
b =6.23 (d,1H), 6.00 (d,1H), 5.99 (d, 1H, J=15. 6Hz),
5.33 (dd, 1H,J=8.8Hz and 15.6Hz), 5.17 (m1H), 4.85

Pﬁ&{l‘ﬁti,ﬂ.lﬂ,@,i_@@_m_iﬂ, 4.18 5 (m1H), 2.87-2.60

21 (dd, 1H), 2.16-1.10 (m 16H),
I”tem‘j’%ﬂ% Ofgysode ?4%(%'&3( dg):%H) 0.87 (bs, 18H). 0.55
Sens(tgegl-ﬁnth(ﬁcﬂ'?e 62@B3Mgh 12H) ppm Preparation 122:

solvé&peund 543 10 Internediate of type a: 542 (300 ny) .
Sensitizer: Anthr

Purifisgfien Panmbn&fS‘*éﬁ%{}UHé% "@@V&% gma\{ HgF‘iﬂcﬂﬁy" patroley),

ethe®). Vv, ether in petrol eum ether). 15 Conpound 543:

compaline ot LIRS 21 4P Pt Rtr g Jhyde g1tz ane

14.9(d) 5186 JmBLIQHS. %n(cd!d;mfl M)SHz!SmQLM(?HzM 164n85HY,H.85d, 1H),

4. 36§@$H8rﬂgé§%m H? éﬂ%j&—l) 4%39&”%6 3{5@ 44 ( }_&rﬂ%l—'b"')r 04
(d,3H) ,038% (s,08I0) 005D, 3, PZ‘P-?) mE@HD’rpéﬁ‘ar ation 123:

Compound 545 Internediate of type a: 544 (214 ny).
Sensitizer: Anthracene (150 ng). Solvent: DCM

Pﬁmﬁ&ﬂi—]@&'—i@ﬂm@ﬂ—@éﬁ%ound 543 by chromatography (0 - 2%

Inte,\fnéﬁ.at@tdm{,pé a s&f (Dlsemgy, 25 et her). Conpound 545:
Sensﬂgeg%ythq,cegs (%gb d, 1H) 6.19 (dd, 1H, J=10. 7Hz and
Solvent:DCM.

Purification of compound 543 by chromatography (0 - 2% v:v, ether in petroleum
ether).

Compound 545: *H-NMR: & = 6.23 (d,1H), 6.19 (dd,1H,J=10.7Hz and 14.9Hz), 6.00
(d,1H), 5.69 (d,1H,1=10.7Hz), 5.43 (dd,1H,J=8.4Hz and 14.9Hz), 5.17 (m,1H), 4.85
(d,1H), 4.36 (m,1H), 4.18 (m,1H), 2.81 (m,1H), 2.44 (dd,1H), 2.32-0.80 (m,25H),
1.04 (d,3H), 0.87 (s,18H), 0.54 (s,3H), 0.07-0.03 (m,12H) ppm.

Preparation 124: Compound 547
Intermediate of type a: 546 (217 mg).
Sensitizer: Anthracene (214 mg).
Solvent:DCM,

Purification by chromatography (0 - 2% v:v, ether in petroleum ether) to give
1(S),3(R)-bis(tert-butyldimethylsilyloxy)-20(R)-cyclopropylidenemethyl-9,10-seco-
pregna-5(Z),7(E),10(19)-triene (compound 547).

Compound 547: 'H-NMR: & = 6.22 (d,1H), 6.00 (d,1H), 5.62 (m,1H), 5.17 (m,1H),
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(d,1H), 5.69 (d, 1H,J=10.7Hz), 5.43 (dd, 1H,J=8. 4Hz and
14.9Hz), 5.17 (m1H), 4.85 (d,1H), 4.36 (m1H), 4.18
w@ eqodh7782. 81 (m 1H), 2.44 (dd, 1H), 2.32-0.80 Pa1/DKR{)03/000718
1.04 (d,3H), 0.87 (s,18H), 0.54 (s,3H), 0.07-0.03
4.86 gtSH %ﬁj")4 BEThn, ﬁ% Bf@@ﬁ ah 0@ 72_1;2(41 1@Wmmmaaid 5AY, 2.28 (m,1H),

di ate
2.20 il b ceRe - 0230 My o). 3P arHD” Bt o et S Bty
(s, 3H9h0@@al o@na@hy 26Pppm2% v: v, ether in petrol eum ether)
to give
1(S),3(R) -bis(tert-butyldi nmethyl silyloxy)-20(R)-cycl op
Prepdrafiyt ildBncombbyid 549 10- seco-

r VA A triene (conmpound 547
I“ter%ﬁﬁ% %ﬁdgyé)z?f‘ (%i(él?/éa]“?a& = 6.22 §d T&) 6. 00 )(d 1H),
SensBiz€2 Anthdadene 61577mgim 1H), 46 WO 2004/ 037781
Solv @Td 003/ 000718 4.86 (bd, 1H) 4.36 (m1H), 4.18
Y 2.79 (m1H), 2.44 (dd,1H), 2.28 (m 1H) 2.20
Punﬁ@d@orﬂ_b&; ch@n@ograghyg(p ¢ ﬁf/q_vp[) etl'@erg@ pea‘o@pﬁn et@e@7to give
1(S) %?R)prs(tepe-&?ty((ﬁ'ngdﬁilbsngoﬁlygo d(S)—%WIoprQJpQ@deneQre@lﬁ/l(g)‘l(1—%35&0—

Prepar at i npound 549 | nternedi ate of

preg@ayééZ)aﬂEgzp@({aﬁgleﬁa)(comm, 14%er: Anthracene (157
Comp@lnd 54301 ‘wenMR: BEV6.2BUd| FH)¢ 8t0 104, biy), ché Dt 169y aptry(nhAH),

a.06 {pdyH a7t A 1Bl T AR r oD a3 57 2 et

2.21 16y H) d2oered. By l(rd1 7H); $evod,3H), 0.87 (s,9H), 0.87 (s,9H), 0. 56
3%gegna- 5(2),7(E),10(19)-triene (conpound 549).
(s nmpound 549: '"HNWR b = 6.23 (d,1H), 6.01 (d, 1H),
0.075. @D3((m, 1)) ppml7 (m 1H), 4.86 (bd, 1H), 4.37 (m 2H),
4.19 (m1H), 2.82 (m1H), 2.44 (dd,1H), 2.32 (m1H),
2.21 (dd, 1H), 2.06 - 0.80 (m17H), 1.07 (d,3H), 0.87
Prepgratiop)1269 Cempoynd 551 0.56 15 (s,3H), 0.07 - 0.03
InteMdl&@)ofﬁpﬁea ES@P@W on 126: Conpound 551
[ nternedi ate of SSO (O 07 g). 20 Sensitizer:
Sensgtﬂéée?;ﬂce‘a/ﬁﬁﬁlifé{ews t(bobﬂ Sol vent: DCM (7 m).

H-NI\/R(CDCIS) b = 6.22 (d, 1H), 6.17

com%awnd}E%i % &8«&%@% 2,632 Eai ity b g0
(d,10¥d5.431(dd,2H¥,35.0 6 dbd, i), £832%bd,1H),1%6 36y O, 4.18 Oap,1H), 2.79
(dd,éﬁb??%% é&qugﬁa,(ﬂh% 1 D68 ofS1 B8, 31H)2%. 00 B 6615, S8 :(bs, 18H),
0.54 (s,3H), 0.05 (bs,12ﬁ)4r)) ppm.

Preparation 127: Compound 552

To a solution, maintained at about -70 °C, of the lithio-derivative 303 (prepared from
the precursor 24-diphenylphosphinoyl-1(S),3(S)-Di-TBS-oxy-9,10-seco-chola-
5(E),7(E),10(19), 22(E)-tetra-ene (0.13 g, 0.16 mmol) and n-butyi-lithium (0.1 ml))
in dry THF (2 ml)) was added dropwise a solution of diethyl ketone (0.025 ml) in dry
THF (0.25 ml)). After stirring at the same temperature for 30 min, the reaction
mixture was kept at room temperature for 2 h and then at 40 °C for 1 h, before
quenching with wet THF, partitioning between ether and water, and standard work-up
(chromatography: 20% v:v toluene in petroleum ether) to give the compound 552:

'H-NMR in agreement with structure.

Preparation 128: Compound 535
Intermediate of type a: 534 (0.09 g).
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Preparation 127: Conpound 552 To a sol ution,
mai nt ai ned at about -70 C, of the lithio-derivative
wae®40prepared from the precursor PCT/DK2003/000718
24- di phenyl phosphi noyl -1(S), 3(S) - D - TBS- oxy- 9, 10- seco-
SensF‘éﬁ@rL a;—a@étﬂ-aﬂtﬁw?éoeﬂr@((bgdl gR2(E)-tetra-ene (0.13 g, 0.16
nd n-butyl-lithium (0.1 m)) 30 in dry THE (2
S°|Vefﬂt) P%g”:‘ajt)jded dropwi se a sol ution of diethyl ketone

535: ((A-104R (abXls)ns e .96 THEH) 06.25 (BiLH), 6.4Rt(ay1H} 6r10i (dg,1at), 6.01

@, 11)e% 2T B B et (PR or 3 T R % hloaP s e

(dd, )y 20, 26f (on,eH),quendhl HgmydaH), helts (BFFH), 987 (s Frdniorp
her delga .Andard wor k-up
s 9I_B hv@e f%tlfg 91@&" dii)(364"(aéc}ﬁl)u%;ne in petrol eum et her)
to gi ve the corrpound 552: 35 "H-NMR in agreenent with

RE 14084 1128:53CoBDOURE 339 36) Nt er medi at e

i°Ci ofan etivhaeatote spiitiandabeig 0.3 ml) of
9rcgﬂ=|a9é sn}u&;?rb’@@tted iReMhEdigld) (caP 8 miidi ]NWR cefdRiRHi (4 ’i;g.nﬁ?nl):was

addeg (le pl?ﬁlcl ett@44i0§} (aﬁyg&ﬂs hyxlr %fh}o(rl& a;?q&( ]ﬁ'gﬁéa?drﬁoi :ol). After
vigoréud 8tifrMgldt)the 2af2 teohpdidrtureZodl H) theleeakbipn nAxd®e wa paki-

tioneg%m%%%g% ?c%até_/an%rghﬁf_é_glw@]lygs?ég%walI@achaﬁ rféc%lgpbl_% 'PH

papeppsnlut@@nkefate fmodaedwark-8ip(tExxavpttescoimpdthd I8, 23,
25-27, 29, and 36) To a m xture, naintained at about
25 C of an et hyI acetate solution (about 0.3 m) of
' ; py3-18r 88280-3d) i nt er nedi ate (ca.

To a goﬂ:tlmlf ):hé Qp[ﬂ’ﬁ?ltlé)c@'stl{;lLérgtécﬂedﬁn}erﬂ%lat@qgqdmﬁ"l\bl)?n THF (4 ml)

[astic (Bpet e % aqueous hydrofluoric acid
was ﬁﬁ’dedc,\%i)“dl'r Arftgaride tAf‘Y‘é’late (- 439,08 Ost Mgl hgndtthe ﬁ%'”%ﬁé"as

heatécﬁgpéﬁﬁtbﬂ{r%nfeq{oug AFtertdBBlid Lt ;ﬁfﬂtlé‘ﬂ déhé'ér&réﬁ@ﬁ iRbElC when
erween e

acetate an dr oxi de
the oG PR AT oo PESE LB SEIBIF HERard 30 im0 ol Bafask Sodium
hydredeanctabonatversisiutiion tadd @tive atétate aapoadubdl Stékﬂa&weflahp gave
the CProcedg e 9 (Exanples 1-3, 5-13, 28, 30-33) To a
SB’IPSW “of the appropriate silyl-protected

|nterrred| ate (0.1 nmol) in THE (4 m) was added solid

De_mé@ﬁ&i@gﬁ(@audd_@rtl al concentration in vacuo vvhen 20

A solufin %@ ISE’Jg‘?Z afg s | h’ﬂné\) %ﬁ@lt@cga-%pbﬁp%?rﬁﬂém@mqm%‘@gquhy?tﬂate
M aqueous sodi um_ hydrogen carbonat e sol ution

(5. 4%1ﬁzjlé@wm°é>c'@ttsvéhwé9fe LA o s Begted REPR°GR Yhawon
atmdsbﬁemegﬁﬁlnhtesaﬂ@m&dﬁhﬂg ahd DdnnBatibh iy ds&@%, the reaction
mixtglgq’q&gs: E%‘il%cé% {yﬁaﬁ%ﬁw (8 304 92|ue02u% éi’u%ArBicgl%onate. The
organic phase was washed with water and brine, dried and concentrated. The residue
was purified by chromatography (50% ethyl acetate in petroleum ether). Fractions
containing the title compound were concentrated /in vacuo to yield an oil which gave
colourless crystals from methyl formate. Compound 1: **C-NMR: & = 147.7, 143.1,
138.2, 132.9, 132.8, 125.3, 125.0, 124.3, 117.1, 111.8, 70.8, 66.9, 56.4, 45.9, 45.3,
42.9, 40.5, 40.4, 29.1, 27.8, 25.9, 23.6, 22.3, 20.8, 18.2, 12.3 ppm.

Example 2: 1(S),3(R)-Dihydroxy-9,10-secocholesta-5(Z),7(E),10(19), 22(Z),24-
penta-ene (Compound 2)
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A solution of 519 (2.1 g, 3.36 mml) and

tetra-n-butyl anmmonium fluoride trihydrate (5.42 g,
wa@7Z002/081781 ) in tetrahydrofuran (70 m) was heaP@OdD&R003/000718

60C in an argon atnosphere for 60 m nutes. After

silyl-pRRbitRE | RRAMESRES 1AL Ry, oy aGHeN). t he reaction

Comppebhe SR bt M Bekt b L S AE S e as g 120

117. Mﬁﬁﬂed 7% Bhevat 6. sarstéfcbmldsr% 45dﬁ j aezd9am@.5peﬂﬂe(agr1atzed4h 2|6 4,
The _resi urifie y chromat ogr aphy (50% et hy

23. 6a%%fl3a§§8i Hr%devﬁo‘f’ EBW] ether). Fractions containing the
title conpound were concentrat ed in vacuo to yield an

M@M&MMMJZS 3, 125 O 124 3 117 1

sy pig e iPmstiiieh 55 3o i a8t gt g 57015

Purlfmgﬁ«pn Es(@gfpp@rgi 3 by chromatography (40% \'% v ethyl acetate in petroleum

ethei)( S), 3(R) - Di hydroxy-9, 10-secochol esta-5(2) 7(E) 10
9), 22(2),24- pentaeeé ound 2) 48 WO

Compairi B 7PN TRCY DKBOTE] BOOTAE. 06t P3P pidtedesd: 1250, 124.3,

116.0N1 €1 BEUD B €5. 95255 4,3%.77046 0, @5.3mml9,.40Cnpnungo.2; 27.3, 25.9,

143.1, 136.0, 134.8. 132.9. 125.0,
23. 51%‘119'¥Rﬁd %i?bT 111.7, 70.8, 66.9. 56.6, 56.4,

45.9, 45.3, 429 40.5, 34.7, 29.1, 27.4, 26.4, 23.6,

xar_gz%zl%% ,:L%Q) §(R)1|§ h}zdro% $H PRI, 56 BExagr|£ e 7). 7(6).10019),

i adBh-5(2), 7(E), 10(19), 22(E)
SlIyI2p4o&%fétd n@%e@%gg?ug% %)g)s' |yl -protected

nter medi at e: 0.22 mmol ). Purification of
Purlfmﬁgo @hEorBPeyNcH rbdrﬁéf@g@tagwhv ABORV-Y, elvhpretaledh petroleum
ethely) petroleum 10 ether). Conpound 3: 13C-NWR b =

147.7, 143.4, 138.6, 132.8, 132.5,_1
Compowich4: IR 8 11638 (G gHe6R & %‘é%@d 3561]0&* ) ;11 (ad,
1=16kz, 3= 192z NHYG.O1 (BI=T1H29H), 5256 Rid, 3598z, 1=23Hz, 1RY.5132 (bs,

0 R A R Lo BB o S g 2o

(dd, )J—E91¢,19§13H122(-|BE,) 2.24-(dent=s6Hené= 1 Bdnpdind. 4) 1 2 (m, 16H), 1.10
c 4 (36
(m, ghb f1| ca gnt7§? élg%tﬁ‘poungg %‘*Z PC roﬁmt oggzalphy (50% v: v,

et hyl acet ate in petrol eum et her). 20 Conpound 4:

-9 IéJs'é'éa 2835)7- %o’iﬂo@d@hoﬂeﬂaﬂ"tm
ppoand 5)5 32 (bs, 1H),

Sllyl5prQQac€éQ:5hntérH)ed|élc 4324 (ﬂ6 04623nfom. 1H), 2.83 (dd,
Punfzc%nian(o& &omjmglp_& Sl_lgy_cfgwaf::gp%yz(’}vg% v._l\_/ ftl-(yi]acaté%_!)n pf.trﬂjeum
ethefd 4H), 1.07 (d, 3=7Hz, 3H), 0.58 (s, 3H) ppm

Compound 5: *C-NMR: & = 147.7, 143.2, 139.5, 132.9, 127.1, 125.0, 123.9, 119.1,
117.0, 111.8, 70.8, 66.8, 56.9, 56.2, 46.0, 45.3, 42.9, 40.7, 39.8, 29.1, 27.3, 23.5,
22.1, 21.3, 12.3, 2.4, 2.2 ppm.

Example 6: 1(S),3(R)-Dihydroxy-9,10-seco-26,27-methano-cholesta-

5(Z),7(E),10(19), 22(E),24-penta-ene (Compound 6)
Silyl-protected intermediate: 526 (348 mg, 0.55 mmol).
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25 Exanmple 5: 1(S)
3(R) - Di hydr oxy-9, 10-seco- 26, 27-cycl 0- 20(S) - chol est a-

WG MM/ 0F(7E) 10(19), 22(E), 24- pent a- ene ( ConpouneCBEPK2003/000718
Silyl-protected internediate: 525 (165 ng, 0.26 mmol).

Isolab {)’rﬁ E‘rlohqct%te'c?lﬁ‘déjﬁro%ggp Pﬁieé chtQhé’aQi'EﬁtfR'Qﬁ MHyl(féQr@ﬁé v,

acetate etroleum 30 ether). ound
Omlttllmhﬂl\mforbat-ﬂgllaphmteli43 2, 139.5, 132.9, 127 1, 125.0,

Com&&fhg% 13é~%rM|R 8 11149;671113 18147&, 83786 1§3 B 628, o 5633, 121.0,

9 29.1
117.p114., 8,1740 §, 66294552h§6;fbnﬂ5 §54¥5>§aﬁ%19 % 4408 313, %9 29.1,
27. Blﬁ 630 3Rp- Bolay dyox 293 pPmseco- 26, 27- net hano- chol est a-
5(Z) 7(E), 10(19), 2 (E) 24-penta-ene (Conpound 6)

Silyl-protected internediate: 526 (348 ng, 0.55 mmol).
Exardile W)l@OS’I(/RGﬁH@dro?ﬁﬂﬂ@&&ﬂ@@@—?ﬂﬁhahs@loaﬂ -chipléstam

t t dir [lisation from
2(Z dﬂc it mat ogr aphy st ep.
S|Iyl{ﬁ(wtpdladdntﬁrm&®@éd\ll\ﬂ27 (158 Mg, 0.83 mmgd).1, 142.8, 137.2,

pur ot A Aing 28y Sarhaffogny Hooh 31 adladin B deum
ethep9. 1, 5'2'78'2'36'2122'2'08 17.2, 12.3 ppm
Comb3@PY €3 NMR S 3Ry Di g axy-@ 137.6, 132.8, 125.0, 123.8, 121.1,

26, 27- et hano-20( S) - chal est a-
116,301 59 FA0EP B4 S 2t SR I PO 1 o Ehepd 251

27.3i nger pedi aties, 1527, {A5Qpwy, 0.23 mmol ). 10 Purification
of conpound 7 by ‘chr omat ography (40%v:v, ethyl
acetate in petroleum ether). Conmpound 7: 13C-NVR b =
Exarhglé.87,1($¥3(F,26L2Ahwdroty3B, B)-sekdehdBestd
6. .

49.9, 66.9, 56.9, 56.2, 46.0,
31.3, 29.9, 29.1, 27.3, 23.5,
snylaﬁoteptezmn&rmtalaxe 528 pl48pme, A.83ExmAPl e 8° 1(S) 3(R)

PUI‘I%% g gﬁ%?&yndg i)Qecﬁygﬁ%@%Hﬂoﬁsde?n %épéyﬁgﬁ}nat%gt( ég) o
G P (BpBexaReB LA RETODD Hrmch- PO (IR 6 €5 SCbrHH.

1= 19f1 I-oné'ﬁboi{‘f‘g l-gz),béi o@“ﬁsﬁﬁk 1. §@w OfH er—qm :ﬂﬁtzhyj 54 @cﬂd‘[Bitl-EJ 8.8
oun .

xadeLtt er "ﬂz

Hz a@dz@ Y §2), B () 35) (486 (EH1H),J4_J;§§ 1M, 3:96 (d,
2H)63 08 (4 dOH)’I,F:B 68 Bt, TH)( G)ezltd 0}9%1 :i7 (Hz,)lH)5825533 (d:ﬂ;i 1H)H2.29 (dd,
23 ooyt P 4 300 oSy 0

pprrO-l) 3.68 (t, OH), 3.62 (d, OH), 2.87 (m 1H), 2.50
(dd, 1H), 2.29 (dd, 1H), 2.20 (m 1H), 1.72 (bs, 3H),
2.10 - 1.20 (m 13H), 1.08 (d, 3H), 0.60 (s, 3H

Example 9: 1(S),3(R),26-Trihydroxy-9,10-seco-20(S)-cholesta- 5(2),7(E),10(19),

22(E),24(E)-penta-ene (Compound 10)

Silyl-protected intermediate: 529 (0.126 g, 0.2 mmol).

Compound 10: C-NMR: & = 147.7, 143.2, 141.8, 134.5, 132.9, 125.5, 125.0,
123.4, 117.0, 111.8, 70.9, 68.7, 66.8, 56.8, 56.2, 46.0, 45.3, 42.9, 41.0, 39.8, 29.1,
27.2, 23.5, 22.1, 21.3, 14.2, 12.3 ppm.

Example 10: 1(S),3(R),26-Trihydroxy-9,10-secocholesta-5(Z),7(E),10(19),

22(E),24(Z)-penta-ene (Compound 11)

Silyl-protected intermediate: 530 (24 mg, 0.04 mmol).

Compound 11: 'H-NMR: & = 6.38 (d, 1H), 6.22 (dd, 1H, J=11.1 Hz and 14.9 Hz), 6.01
(d, 1H), 5.88 (d, 1H, J=11.1 Hz), 5.51 (dd, 1H, J=8.8 Hz and 14.9 Hz), 5.32 (m, 1H),
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25 ppm Exanple 9: 1(S) 3(R
26- Tri hydr oxy-9, 10-seco-20(S)-chol esta-5(2), 7(E), 10( 19

WO 200482778) , 24( E) - pent a- ene ( Conpound 10) PCT/DK2003/000718
Silyl-protected internediate: 529 (0.126 g, 0.2 mmol).

5. oo%% %W@%@dggmlomzyéafzzﬂ\(l@mg ¢2é4(ﬂ1 71,H)1é%32(m,11% & 60 (dd, 1H),
2. 317<G|d91H)a§ 13 (1pe1H), 585 §bsiswi)p 1. 0456(%3H2|:52 §8 4328%(“14166)' 0.56

(s3$|9p%m291 27.2, 23.5, 22.1, 21.3, 14.2, 12.3 ppm
Exanpl e 10:

1(9), 3(R), 26 Tr| hydroxy 9, 10- secochol esta-5(2),7(E), 10
B Yploel ast:

Zzlii;!!%%].ﬁrqt ect g{g | nt 3523‘35 at e: 530 (24 ny, 0.04 nmol ) .

£16.38 (d, 1H), 6.22 (dd, 1H
SilylJprotectedHtenmedibte: 53217 Bg0A.03(dmoH) , 5.88 (d, 1H,

comfbi PSR B 4 I AT B, oo
(d ](H-h 5]§Q)(d 4H43={1oﬂl H|_Z|)9 5.52 (¢4, q.lg; J-zSH}S HZ@r@214( ﬁ—]HZj_,Hf’T 33 (m, 1H),

1|4)m4 #%m :?Hs)GQL ;ﬁzﬂ@s 4 22 n3112I-()dQ 81 2 11y, B36d [8d, 1H),

2311 ) 1 1086 (b sfww Sianiefa i 179 03%& s, 3H) ppm.
26-Tri hydroxy 9, 10- seco 20(8) chol esta-5(2), 7(E), 10( 19
: 2 2

hepﬁdmnourwldgecobh-deFG(Z) #Eﬁlemgoctneaﬂgorﬁpam(@ 1H, '

d.14.9 0 5.89 (d, 1H,
S"V'Jprf%ec%d;%earpr?dﬁie %I#Z 9lqut?‘ga8’9"3(’%ll?z"%anol 14,9 I(—Iz) 5. 33
Compnd Hp; 13ca1mv15 30 LAT.711§3.04 1402 4375133 0, 24505 1218 124.0,
117‘111 %%1(8”2814'_070 6&5‘)18 (8. 4%@3 36@4@@42@")40 @ 43014(§|13|8 29.1,

27. 71743)6 2@%020@ 148} %éle 3E>?a?rﬁp@ 12 1(5)
3(R) - Di hydroxy-20(R) - (4- et hyl -5-ethyl - 5- hydroxy 1(E),

h 187, U k) I o
secddﬁétﬁfaﬂsm)ﬁﬁ(@) 1@@@)(t9@nmorﬁpdtﬁldnmu Oon”pound 13:

14 1 5, 133.0, 125.0,
siviaptesrergetiaiss33 (18 md Gabmmdl o a%s” 56 a
PuriiGatibn cf@oMpodid 34 by r@stakifation Adm4netByl Brma@. 1, 27.7,

cOrr?B(%uﬁd ﬁzfgr Nglg Q=147%, 149.721434, 3376 E3§FU“12%Qa 125.0, 117.1,

1113, R)lﬂlﬁ AP, ©oy9 2535( R) 56.3, 498 6priagyt FOEY,, VL Buidi &hpl ¥3-6,
C e Z) 7(E) 10(19)-triene (Conpound
22'21’%0;%3[233}? %gtggﬁé@ﬁl ntermedi ate: 533 (0.10 ng, O0.16
mmol ). Purification of conmpound 14 by crystallisation

Exafr{nmﬂei(gy k(R PDbIREExyCO IR AERschbikstal 8EINNR), 10 (19) 4/ te8ra-ene-
47, 143.1, 137.0, 133.0, 129.9, 125.0, 117.1, 25

&m%@mﬂﬁﬁéié—lms 66.9. 56.5 56.4. 46.0. 45.3,

Sllyﬁ-aro‘iecté@m‘&em@l&e 2003 (1@Vmfa, 02%. Bmol)22. 2, 20.6, 12.8,
Purlil‘catlon 05f con‘Pp%und 15 by chromatography (50% v:v, ethyl acetate in petroleum
ether).

Compound 15: *3C-NMR: & = 147.4, 146.1, 142.6, 132.9, 124.7, 117.0, 111.6,
105.4, 96.4, 78.9, 70.6, 66.6, 56.1, 55.8, 45.6, 45.1, 42.7, 39.5, 28.8, 28.3, 26.3,
24.4, 23.2, 22.1, 21.6, 20.5, 12.3 ppm.

Example 15: 1(S),3(R)-Dihydroxy-20(R)-(5-methyl-5-hydroxy-1,3-hexadiynyl)-9,10-

secopregna-5(Z),7(E),10(19)-triene (Compound 16)
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Exanpl e 14: 1(S)

3(R) - D hydr oxy-9, 10-secochol esta-5(2), 7(E), 10(19), 24-t
we@tera/zrier 22-yne (Conmpound 15) 30 Silyl - pr ot eB€BUK2003/000718

i nternedi ate: 1002 (100 ng, 0.16 nmol). Purification

Silyl- 9Fot8&@9%’c‘éﬁnééa@z¥1@dllf @ﬁ% bf@l@h}virr(o@O% Vi V et hyl
acet ate Ln etrol eum ]Iﬁ: g@s %0 6,
Compoupui716 “GARIR: 1424%7 ié% 7913§224 1?4 911%’76 £

70. 81@54466%664 6 'é§ 49 5574).5%.6,645.6, 458, 42.95898, 3¥2,69.4528.2,

0. 28.'3, 263 35244 23.2, 22.1,
27. 3213§ 2%@ @ 5121234 Bt Exanple 15: 1(S)
3(R) Di hydr oxy- 20( R) (5 nmet hyI 5 hydroxy 1, 3- hexadl yny
10Q- : 7

ng, 0.06 nmol).

142. 7 s, 2. 124.9,
Silyl ﬁ%gé& i‘%@@e&'ég gl%ﬁgéeg mgl4c7 mmg’ 87.4 ' 66.8. 65.6,
ComBaunl 155 G5, B= 4878, 1484 1341, 4298 137 49311, 851, 75.8,
72.7%3%%, 6947 -68.9,%%5. 9,579, §5.8285 9, 453, 4200180.6) F@NB.8, i@.4,

26.332Rp, BRR dldk 22D (&P PPBLet hyl - 5- hydr oxy- 1, 3- hept adi vnv
)-9,10- secopregna- 5(Z) 7(E) 10(19) tr| ene (Con'pound
[ I ct ed 006

secoéﬂa@ln8 5(217(51) 101193 &Jer&E(CmebﬁnS 18)10 72. 7 70 9, 69 4,

66,9, 65 42.9, 39.6, 34.3,

S"V'ﬁ%mﬂdn%rmeg@?% T @94’3% %14'3'1‘%8 12.5, 8.5 ppm

ComBmamblile: FT:NMRS) = 147.7, 142.7, 133.2, 124.9, 117.1, 111.8, 85.2, 79.0,
30B)r Diohy He0x V528 (R0 ( B 8t by ; | v,

727 O B e 0 35 8, B T e (oo

27. 318)3 515228|"I3ﬁ4p1f?e :e%ﬁemmﬂ nt er medi ate: 1008 (69 ny, 0.1
mol ) Conpound 18: 13G-NVR b = 147.7, 142.7, 133.2,

124 9 1171, 1118 852 719 0

Dreq%QIS'](Z)3$E)210(1§7tr%n82&05100213d@) 20 4, 12. 4, 8.5 ppm 20

R i

Purlﬂ@a(tlbﬁ)oftcbmnmc( Chymbunrdat®praihlyy(I50 Pk vive etheti acetate in petroleum

thl ternmediate: 520 (75 ng, 0.1 mmol) Purification of
npound 8 by chromat ography (50% v:v, ethyl acetate

CommUp@lSr 6?CeNMR ét-he¥d7.4 25 Conbhdl 3. 018X A4 B, £24.7, 116.9,

7 6rc 43 Tag 4.2
111 %424831 116666 1%%4 755 %Z%Q g%%é 4%56]4}?47 594 4248 §, 26.9,23.2,

21.32005, ]4221'PPm40 7, 39.5, 28.8, 26.9, 23.2, 21 8 20 5,
12.1 ppm

Example 19: 1(S)-Fluoro-3(R)-hydroxy-9,10-secocholesta-5(Z),7(E),10(19),
22(E),24-penta-ene (Compound 21)

By general procedure 8 (but prolonging the reaction time to 5 h) compound 522 (0.8
g, 2.1 mmol) was desilylated to the corresponding alcohol, 8-beta-hydroxy-desAB-
cholesta-22(E),24-diene. A stirred solution, maintained at about 5 °C, of this alcohol
(0.39 g, 1.5 mmol) in dry DCM (10 ml) was treated with the Dess-Martin periodinane
(0.7 g). After 30 min 5% ag. sodium hydrogen carbonate solution and 10% aq.

sodium thiosulphate solution were added and stirring continued for 10 min before
dilution with ether and performing the standard work-up to give the corresponding
ketone, 8-oxo-desAB-cholesta-22(E),24-diene. This ketone (67 mg, 0.25 mmol) was

52



10

15

20

25

30

35

Exanpl e 19:
1(S) - Fl uoro- 3(R) - hydroxy-9, 10- secochol esta-5(2), 7(E), 1
w@e@9)377880 22( E), 24- pent a- ene (Compound 21) BRCT®Re#02i000718
procedure 8 (but prolonging the reaction tinme to 5 h)
sIowI9%BP@dJn{jTI5|2@3 (\Q} & a Soludor, ARALainatBS éiﬁb%lt L"Z’d at, e the lithie

N TN N o S
(0.5 ﬁ%d’!§ e cﬂ\@dﬂ-ﬁi (P fter sCirridf att theSaaia:mhtderat(JE)a 29 20h add 5

was treate
warnRe & e Lompaierists Meraryl o AR Cho bl vsp Strer apg worked
up af§tandadi (umdmyactnggehy cmobomatleersolpetnotaurraaMen)cr%gmg the TBS
. sodi ym thio h

denv%gylet #ﬁag]d)loluﬁa 2? 'ﬁ% S wsage %lrlyg&e sﬁ\lgage%%pal &icea rée{ $ gﬁ’we
Compemiddzim ng t he st andard wor k-up to give the
Com I ERCENOR in SGHRReps nith stretie. . Thi s ketone (67

ng, 0.25 nmol) was 52 WO 2004/ 037781 PCT/ DK2003/ 000718

Exan?dl@%y 1@)d§(fﬂ{)lmh\7d'r@<\i 39Hok-4, P0-Be&Rhbick@R5, 7@, 11i(&8) Dedetra-

at about -70 C, of the lithio- derivative (generated
ene (Gomnoupd,22)h 1 eq. n-BuLi) of phosphine oxide Il (A=

By ggr;era pro&&®re 8(@)u5 pFIIGHgind t’hed’tfeﬁctTdﬂf'Etnﬁwél’fb)S h)Afohegound 522 (0.8
stirr erature for
o, 2.8 grinbiectrsur B 8 the e RTRerdrg ol BreRqy APhRu e

chol&tdrer (Bnah wmhked sBrrag salsitish amdmtalnéd bt almatt &diCaphihis akehol

h t \
(0. 3%8’( }$a er (Prg(gndé*oﬁfr@n JJS %{egt%&gﬁéﬁﬁteréertﬁeslgat eélnd)éelrlr?dmane
(0.7 genisfite 3_Q>rrm¢éeruace Bdiuon gvd«ege@@ﬁr@@nn@ S@iutloecﬁﬁﬁlol% azl
sodi%"éﬁmI'pﬂat%gsroﬁﬁmﬁ%erlé\"ahheégﬁd‘ clitrRy: cohBnEERR 110 BRY before

dilutRORyitDRted aos penformipe the smndarbeadt e’ faoige Frerorsespepding
ketoﬂe,tsibkétde@)ﬂ@-cﬁg@%oyﬂ@) 32)dide. gﬂ&q{e@bn@(@rﬂg}lo QS&n(rbh)twas
rol ongi the reaction tinme to )c ETpg Qg g% Itho-
stowy, scsed nTBin vz Sagcelfiont Bargnen et absieeonas
dernﬁﬂti@ler(@%ner&té@lﬁh%ﬂh}#ﬂﬂﬂl(kéqdi%tBr) of pl(;;osphlne oxide II (A= O-TBS, B =
es e Stir
Hz) (an mrg?lﬁéragéﬁ'lébgﬂ?ll) E{Eer S&FI‘IP%I gﬁ‘é aghef “%gérf%"%&“ 2 h and
warrhing tonobm tempdratuiaChd tixtote wasguemabad erdth/\wethethheand worked
up as sgand%/?itéé\mor%g{dggajdh&aae/ viPe ?leg n pé%gﬂgﬁ JH tb é%gﬂe di-TBS

rogen onaeso uti1 on I um
derntatuvesﬁtcphmwdsa Jﬂﬂlsmo\as/m%ylawe@ﬁméemrakI?rpﬁfgiure 9 to give

Com ggéaaged for 10 min before dilution wth ether and
ormng the standard work-up to give the
Con@gpﬁ@ggor{%w inkagregraent with structure.

8- oxo- desAB- chol est a- 22(E), 24-di ene. This ketone (67

Dentdeénev(cﬂdn\’lﬁ)tﬁl@%rat ed insituwth 1 eq n- BULI) of

Thlsac'owsp% Egﬁ/vlﬁ%iarep%ed gf'égﬁ%rsr\% C mp?l';]nkc?% (LQSTI}Q {HQMethdlate of

type‘ Bith& masaohiamaranalngomsby tm@qmpewpresaz by eubstl’qetlrm mel!wr@;e for
ﬁ" {b ed with wet ether and worked up as standard
chrioma ogra phy: 2% v:v ether in petroleumether) to

CorfgaovedtZEie diNMBH aBeegmenyWith wEuriregonpound 22. This was

desi |l yl ated using general procedure 9 to give
Compound 22.
Example 22 1(S),3(R)-Dihydroxy-9,10-secocholesta-5(Z),7(E),10(19),16,22(E),24-

hexa-ene (Compound 24)
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Compound 22: "H-NMR in agreenment with structure.
Exanple 21: 1(S) 3(S)-Di hydroxy-9 10-secochol est a-5(2)

W@ ¢aan/030819) , 22(E), 24- 30 pent a- ene (Conpound PGI/DKRS/000718
conmpound was prepared anal ogously to Conmpound 29,

This é&h?@lr{chﬁaé BFe%%P@%dérﬂil&go@E g tbmm@uhba.t (B&@mp@blﬁlbmedtartmg
0

ana ousl npound. 5 ubsti t ut.
the spgencear lWe@PFﬂFIO”Eé‘t%We 48 "srmepiafip(tyfe 24 Fhat was

prep&@H R N4 Wnklbgd LSy ed teedescBbedpapplationst 2DRSyom 101 in
‘N093§§g533 hydr oxy-9 10-secochol est a- 5(2)
(19), 16, 22(E), 24- hexa-ene (Conpound 24) 53 WO
Comaa 0wl DB 7HBIMRGH/ K003t 000 7tBuctTHei s conpound was
prepared anal ogously to Conmpound 1 (Exanple 1), but

startlng the sequence (of Preparatlons 1 and 101)
5 -rr"_‘(‘_u 262 / £ 6 Qe af hS .I_L!‘ P Iesta"

szf Y a 'E Q‘A nfateRe (H8n &ﬁférz ed preparation of
rom nmpound 24: 1H-NMR in

S'Iy'?i’@@téé‘i‘f’éﬂf‘te\ﬁﬁnﬁﬁ'aﬁ rRR% BOeMIExanpl e 23: 1(9)

AR grEbhY-ds s Wr: ¢ @tidf adtatel/indpbtmdleune dafdruor o- 9, 10- secoc

Chr
B S g A I

(dd,17l), 6. dﬂ(cﬁnﬁprmemgbgmhy, 4.5 y1N), @ty (maidet at22 §m,1H), 2.80

tro t u 5; N o I
(oo, 15 2057 U 5800 sa T RS 3ot 2By et kg By 0 35 2R
ppm(d, 1H), 5.31 (bs, 1H), 4.98 (bs, 1H), 4.41 (m1H), 4.22
(m1H), 2.80 (dd,1H), 2.57 (dd, 1H), 2.30 (m2H), 2.05
- 1.20(m8|—|), 1.10 (d,3H, 0.58 (s,3H) ppm 15
Frixle pauleggortgnig cempelndi hg Conpound 1 Conpound 1

Com ’ ndjiml M?éii)l\}e'guﬁra"flﬂwissmpﬂo 3 Fn’i’algoﬁgér??tatfoﬂrlﬁqr@tﬂg%f|(Qﬁnpound

1/migil 310 Flerts BY Ries GhgelRENBIS PBIts BYM BN By eRnGad 08 Rajts by

wmgW?'p?sts@ﬁ‘I ﬁﬁ‘ﬁéﬂémaﬁ@rlh%&s b@rr\/delél‘ﬂt datilte’! Wateniegdhnixed together
i Sti

0 20 mnt
with f1gth PRAGOTHRD LGP B a%'FB'E‘? %D%EL% P& WerkJogt flied Sach with
100 whemcdrmpdati eachil vbittion, 506h thatfeatlo ppmaueicdntainedill pg of
soI %lon such that each capsul e contained 1 g of
dhd 1. Exanple 25: 1 (S) 3(R)-Di hydroxy-20(R)- (4
4 dlbronD 1, 3- but adi en- 1 yI) 9, 10-seco- 25 pregna-5(2)
o 0 A |

et hyl acetate

SilylL &o&%géooin?éimedlate 537 (101 mg, 0.13 mmol)
Purification of compound 27 by chromatography (50% v:v, ethyl acetate in petroleum
ether).

Compound 27: ®C-NMR: & = 147.7, 145.3, 142.7, 137.3, 133.2, 125.0, 124.9, 117.3,
111.8, 88.3, 70.8, 66.9, 56.2, 55.8, 46.0, 45.3, 42.9, 40.6, 40.3, 29.0, 27.6, 23.5,
22.3, 20.0, 12.3 ppm.

Example 26: 1(S),3(R)-Dihydroxy-26,27-dimethyl-9,10-secocholesta-
5(2),7(E),10(19), 22(E),24-penta-ene (Compound 28)
Silyl-protected intermediate: 551 (70 mg).

Purification of compound 28 by chromatography: 50% v:v ethyl acetate in petroleum

ether
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ether). Conpound 27: 13C-NVR b = 147.7, 145.3, 142.7,
137.3, 133.2, 125.0, 124.9, 117.3, 30 111.8, 88.3,
wa008/03661 9, 56.2, 55.8, 46.0, 45.3, 42.9, 40.BCT/DHE2®3/000718
29.0, 27.6, 23.5, 22.3, 20.0, 12.3 ppm Exanple 26:
OR) <% 6 527 430 iggqchgbe;st@m
C°m%’§‘§ 2? %ﬁl@éﬁcé ) “1%?‘52??'3 gne ( Corpound 28) 35
123, 95|112)2L7-,|dr1@t%dtléd H-8r 6di 8821 5§31 4P70 4\5135 42.7,40.3] 40.3,
zgs%bfiﬁat b9B, 08.4 0IPOWHs 2. by1 £hy orm@tmes.aphy: 50% v: v
hyl

acetate in petrol eum ether 54 WO 2004/037781
PCT/ DK2003/ 000718 Conpound 28: 13C-NWR (CDCI3): b =

Exanil;fﬂgzﬂ 1(134%(9) DM&iraxv 16&74d|m138rﬁ/l-'9 mzzgoagolgaras 9,
5 45. 7,

. , 27.6, 23.6, 23 4,
Silyl- 320técte&®1t6rmdsﬂa%. 552. (45 ri@. 1 ppm 5 Exanpl e 27: (S)

Pu I‘Ifl-?% %rb%? dprogl)ﬁ(lié 5%65)2& H{E&d&%h)ﬁg C%Qn%i\ﬁﬂn%gﬁgg lla%éiaalle ié&é}oleu m

etheSi | yl -protected internediate: 552 (25 np).
cOmg’Mn'dfﬁap LRARCE £BMROUNEH3E. B dah{mt@cgg@@hy, 576081,

acetate I n pe roI eum CF
5.43 18, NVR: g, B8£bd, 141, #$81 (%)1H)64];‘? Erd - OBén'Oé)Hk dz -g4yfdd, 1H),
2. 643b39Héd2 %B')(dd 15843 4(30(%11*#)), 25028 4 bdmlidr), 4.88(d,dH$,H).00

.84 (dd, 1H), 2.64 (bd, 1H),
(m,641) 585 (ﬁ‘éif3 PP 43 (dd 1H), 2.20 - 1.15 (m19H), 1.04

(d,3H), 1.00 (m6H) 0.56 (s,3H ppm 15 Exanpl e 28:

5(ZAE), do@d 7 -eP@ \ -ene (Corrpound 30)

mg, 0.072 |
S'Iyleﬁ?eéFte ?‘feaﬁteggtécgén%g% tgwgﬁf?o tograBay (58]‘;3)

Purification ef byrhpewret 3@ by ichrqreateare Dy 5@ NEY ) Sthy DadEEREdl RELroleum

cthep’ LHNVR b =6 38 (d,1H), 6.01 (d 1H), 5.99
d, 1H J=15. 7Hz)

cOm@n«,nlq_gao H mglp(rﬁ ﬂq) 38 4d, E},(eg?)w 1H2, %gb((adll-ﬂ_ﬁlé)7Hz), 5.33
(m ,124);9 65 (m4H), 2.60 (dd,1H), 2.31 (dd, 1H),
5. 32((§n,3pl|) %BPn ergHEXdaﬁ%@GQ%bi’iz(%gDnﬁ 1!5),05 sgd(’dg HM), 2%55 65
(m, 43(), )z -g0i (amerox - 20(dR), tH)} 2.22-1.16 (m,18H), 1.56 (bs,3H), 1.05 (d,3H),
hl or o- 1, 3- but adi en-1-vl ) -9, 10-seco- pregna- (2)
0. 577Q5E5H M9) -tri ene (Conpound 31) Silyl-protected
internediate: 539 (70 ng, 0.10 nmol).

Example 29: 1(S),3(R)-Dihydroxy-20(R)-(4,4-dichloro-1,3-butadien-1-yl)-9,10-seco-
pregna-5(2),7(E),10(19)-triene (Compound 31)
Silyl-protected intermediate: 539 (70 mg, 0.10 mmol).

Purification of compound 31 by chromatography (50% v:v, ethyl acetate in petroleum
ether).

Compound 31: 3C-NMR: & = 147.7, 144.6, 142.6, 133.2, 129.2, 124.9, 122.4, 118.9,
117.3, 111.8, 70.8, 66.9, 56.3, 55.9, 46.0, 45.3, 42.9, 40.6, 40.3, 29.0, 27.6, 23.5,
22.3, 20.2, 12.3 ppm.

Example 30: 1(S),3(R)-Dihydroxy-26,27-ethano-9,10-secocholesta-5(Z),7(E),10(19),
22(E),24-penta-ene (Compound 32)
Silyl-protected intermediate: 543 (300 mg, 0.46 mmol).
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Purification of conpound 31 by chromatography (50%

v:v, ethyl acetate in petroleum 30 ether). Conpound
WG200403C8NVR: b = 147.7, 144.6, 142.6, 133.2, BRCPDK2003/000718

124.9, 122.4, 118.9, 117.3, 111.8, 70.8, 66.9, 56. 3,

Pu rlf!l'égtl oﬂ&n%ouﬂg 3% b)é%r%?aﬂ%éﬂg%)ﬁgﬁg/o v2\9 (é@?yl?az:e&te %p&roleum

ethe@( R) Di hydr oxy- 26, 27- et hano- 9 10- secochol est a- 5( 2)
cOmB&LE)d FD(HANMR: 2R ER)4 724, ¥t arene, (06pmme, 1325) 7, 125.0, 120.4,

117 B4 YA B P el ot R 280 B 7,

26.4£REPBPEBRG, 32.2Hpocd)riankt ogr aphy (50% v:v, et hyI acet ate

ml n petrol eum ether). Conpound 32: 13C-NMR 6 = 147. 6,
PPMy 45, 1, 143.1, 137.6, 132.9, 125.7, 125.0, 120.4,
117.1, 111.8, 70.8, 66.8, 56.4, 45. 9, 45.2, 42.8,

cochol esta- 5(2)

Sllyl-?r@ectjeg(nq-t%}me&g(éi)&l%“(ﬂ@@% (?Q@ n(rgglg.gound 33) 1 0

rotected i nternediate: 545o nE 0. 30 2
Purifiaghipy Pgéﬂmmﬁin@f%%hﬁ%w@t@aaw &59 BrYaY oY é'p?ffta(tso'@/oﬂe roleum

etheM.V, ethyl acetate in petroleum ether) npound 33:

oS N ] o a0, e d a0

117.46101.84%0.3, 6423, 6.5 B644, 46(0,245.2942.9, 20.41 3728.28,2, 261, 28.4,
57. 83%7 (zé)?g 5,3 6262293 2037612 %2. %‘1 20.7, 12.3 ppm Exanple

3(R) D| hydr oxy-20(S)-cycl opr opyI i denenet hyl -9, 10- seco-
Exa R) T8 arbRY- @&M%vﬁ@)lo -seco-pregna-

- rrE|ae 4 mol ) .

i@zﬁi&ﬁlﬁ)ﬁa&gﬁﬁﬁﬂﬁ@&ﬂp&nd 34 by chrormt ography (50%
Sllylyprﬁtecfetdh)ﬂ:erﬁ%ﬁﬁa@é %47”&19@%@' @ummrﬂb?er) Corrpound 34:

Purlfic:PgIOO of icirgp@und ?141 by ghroy@atgg ragby §50°éel 3 e@gl zicetqltg IB petroleum
etheftf. 3, 42.9, 39.9, 39.8, 29.2, 27.3, 23.6, 22.1, 20.9,

comapgd a1 2B 1 50t G TR byt DA et B8P 51:8: 114:8:

111,8f egha- 5(Z) 7(E), 10(19)-tri ene (Conmpound 35)

70 9560 i R ot O Eansnd s o B Bet Ao LSOl
12.4y2v1, le® hyhpacetate in petrol eum

Example 33: 1(S),3(R)-Dihydroxy-20(R)-cyclopropylidenemethyl-9,10-seco-pregna-
5(Z),7(E),10(19)-triene (Compound 35)
Silyl-protected intermediate: 549 (111 mg, 0.18 mmol).

Purification of compound 35 by chromatography (50% v:v, ethyl acetate in petroleum
ether).

Compound 35: 3C-NMR: d = 147.7, 143.2, 132.9, 125.0, 124.5, 118.5, 117.0, 111.7,
70.8, 66.9, 56.8, 56.4, 45.9, 45.3, 42.9, 40.4, 39.7, 29.1, 27.5, 23.6, 22.3, 20.5,
12.2, 2.3, 1.9 ppm.

Example 36: 20-Epi-1(S),3(R)-dihydroxy-26,26,26,27,27,27-hexafluoro-9,10-
secocholesta-5(Z),7(E),10(19), 22(E),24-penta-ene (Compound 36)
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ether). Conpound 35: 13C-NVR 6 = 147.7, 143.2, 132.9,
125.0, 124.5, 118.5, 117.0, 111.7, 70.8, 66.9, 56.8,

wWG2004/037%481 9, 45.3, 42.9, 40. 4, 39.7, 29.1, 27.BCT/PR2©3/000718
22.3, 20.5, 12.2, 2.3, 1.9 ppm 35 Exanple 36:

This &Qn;ﬁﬂlnd%ai_) r%ﬁﬁ)edcgnabb‘ébgfﬂ t@@o%@ogﬁd{@f@%mple 23 but starting

xaf | uoro-9 - secochol est a ’%5%)%
the soquemre £t ?f@ﬁ@réi'@'ﬂr%3‘é epfdatny tBe0- 8 A5 8xy-9,10-

secoEﬁJMa@@@@@é)OﬁﬁZdﬁ 22 (h)-setenameuacivas prepar ed

anal ogo S| le 23), but starting
Compqiynd 3 n%%RC%FQE*EEQFE%%6%§m nBand 128) with
20-epi -1(S), 3(R) -di - TBS- oxy- 9, 10-
seco-chol a-5(E), 7(E), 10(19), 22(E)-tetra-ene-24-ol.
Compound 36: 1H-NVR in agreenent with structure. 5 57
WO 2004/ 037781 PCT/ DK2003/ 000718 CLAIMS 1. A conpound
according to fornmula | (20) (24) R3 Y~-R2 Z~ X
R(25) 17 16 HB HO3 A5 1 in which formula RL and
R2, which may be the sane or different, represent
hal ogen, (Cl- C6) hydrocarbyl, optionally substituted
with one or two hydroxyl group or one or nore 10
fluorine atons, or, together with the carbon atomto
whi ch they are both attached, Rl and R2 forma
(C3-C6) carbocyclic ring, or one of RL and R2 taken
together with R3 fornms a direct bond, such that a
triple bond is constituted,
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15 or Rl and R2 both represent hydrogen; R3 when not
formng a direct bond with one of R and R2 represents
whganogeel or (CL- C3) hydrocarbyl; X represent SPCT/DK2003/000718
(E)-ethylene, (2)-ethylene, ethynylene, or a bond; Y
CLAH%Ed Z independently represent hydrogen or nethyl; 20
the bond between C#16 and CH17 is depicted with a
1. dofre@anrquad acgordindsteapdadhat said bond nay be
either a single bond, in m@@@ﬁ cgse the projection of
the ring substituent igobetq, QFf a double bond; A
represents hydroxyl, flugrine hydrbgen; B
represents CH2 or H2i 25 Y he ¢ [ ation in the
3-position corresponds ﬁ%m,-' sa tﬂﬂfhgrration as in
natural vitamn D3 (norymall), or tﬁ% cé guration in
the 3-position i s oppos] 13 natural vitamn D3
(epi); 58 WO 2004/087781 003/ 000718 wth the
provi so that when X{reprke At (E)-ethyl ene or
(Z2)-ethylene, one of R X R2 taken together with R3
may not forma direct|{bdhd, such that a triple bond is
constituted; with the further proviso that when X
represents a bond Rlj and R2 are not hydrogen; 5 with
the further provisg h,,Bthe conmpound of formula | is
not 3(S)-hydroxy- secochol esta-5(2), 7(E), 10(19),
22(E), 24-penta-e d prodrugs and stereo isoneric
forms thereof H¥.3 A~ConpRund according to claim1l
wherein R1 and R2 when taken separately, 10
i ndependently represent brono, chloro, nethyl, ethyl,
trifluoronmethyl, hydroxynetfyl, 1-hydroxyethyl,
2- hydr oxyet hyl , 1-propyl, 2-propyl, cyclopropyl,
2- hydr oxy-2-propyl, 2-nethyl-2-propyl, 3-pentyl or
in whicthisdrexa/ - 3- pentyl . 3. A conpound according to claim1l

wherein Rl an are the _sa and both _ 15 represent
R1 g SeouBih A Hy e SRy P aERENY, PP helghen, @2
Cs)hydrotarbgr, eptbiiglly. suBlstitAtetioniplo one oatwo hgdirgylt grogp air and or more
ﬂUOHMgergin R1 and R2 when taken together wth the carbon
A I3’ whi ch they are both attached to forma C3
or, tagathercwith itiee carhgn atom Biwhichdbgy precbethrajtachedziR1 and R2 form a

- it fnging, or a C6 carbocyclic ring. 20 5. A
= (9&62&?%%‘%08%? ding to claim4 wherein RL a

nd R2 when

or oneaRieil pag BRHakemiogether Myihdhaforsia digqdspragesuch that a triple
bond BlcbAsti@tdyy | ene, or penta-nethylene, , such as Rl and
R2 when taken together with the carbon atomto which

or R} RaY RerRothsepresgntAvAE S0 forma C3 carbocyclic ring,

R3 wihefhot #6MAAY @l dikect borg, with Ghe 08 RhGEYIRA représegts loydragdbbor (C;-
c3)h$é¥6?é¥ﬂéﬁ" c ring. 25
X represents (E)-ethylene, (2)-ethylene, ethynylene, or a bond;

Y and Z independently represent hydrogen or methyl;

the bond between C#16 and C#17 is depicted with a dotted line to illustrate that said
bond may be either a single bond, in which case the projection of the ring substituent
is beta, or a double bond;

A represents hydroxyl, fluorine or hydrogen;

B represents CH, or Hj;

the configuration in the 3-position corresponds to the same configuration as in natural
vitamin D3 (normal), or the configuration in the 3-position is opposite to natural
vitamin D3 (epi);
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6. A conpound according to claim1l wherein Rl and R2

are a radical obtained by renoval of one hydrogen
w@t@ni8178m a strai ght, branched, or cyclic satPCEDEA03/000718

Cl1_6 hydrocarbon. 30 7. A conpound according to claim

with L:I"neg) w@% ﬂ%aﬂ véh nSx Pé/ﬁéé@ﬁyé (Eﬁareth I4RE Qr (B)- et‘hyq‘émfp@h@sf RL and

wher ei'n constitutes Part of
R2 taken an@tlaﬁmwth 8ﬁdnmn?tefﬁffﬁ§éhf§t hORd v dfet 2 Erple bond 2

Constghte@hydrocar byl , opt| onal |y substltut ed by one or two

hydr oxyl groups. .. A co ordl toclaim?7 .
with (RGVEN REEVIRSIa BRER * I ERBSoNS BRaNEDond BF or&pé fidfaden
with €h fﬁ@dhgﬂglﬁv%%lﬁgﬂtm%[ﬂéﬁﬁaﬁf A06IBT islibt %Sg-chg@muw ,10-

or rein epresents hydrogen,

Secoﬁ%@f g{%'}(‘%?/'gpgﬁ%%%‘%s 1pen,&R%8%‘pound according to
and p}b@nugshnm«aerrebnscxmmioo“brrﬁatrmnebﬂ?z taken together 5

with R3 forns a direct bond, such that a triple bond

Is constituted. 12. A conpound accor diggj to clains
2. 1- Wcashpowridnaachedindtef ¢lgjor Amherein Ritans RZ whesitakegrseparately,

mde@ﬁér@cﬁ{) qéseth bH}‘ﬁo,CMrb,gM(%a{y'l th Pl tiRidiE Rk, trf!}tmcﬁ(y%thyl

ound according to claims 1-11
1-hygyesyethi chQYQfGﬁth@‘dr BPrenyli 2 PEARY ! Y OB EQRYT Ry nYdroxy-2-propyl,

2-metI 2P RYYIS3-bentyner gxmp@@xy% pewtfi.guration to that of
natural vitamn D3 (epi) 14. A conpound according to
claim1 selected fromthe Iist consi sting of

3. (S c&ﬁﬁa%{a‘ é'ty:él‘d)ﬁg/t&clii@ﬁ s evteedio|Raisarat B2 Aye TeBSaniéridboth
pe ene 15

reprepeRy é%‘%ﬁ?ewﬁ? s’bﬁh\é 4, segp'gﬁm es%‘f'”%r(’%ethiy( E), 10( 19)

, 22(2), 24-penta-ene (Compound 2),

3. 20 ko bSly b AMEYaIY 1% &lﬁqggﬁﬂphg%@n%@n BBner
with HifeSyarBoRpLadh g drhishythey ace @@@@I@G o 1o {rEMh2 Eh 6PSEVEIS (ing, a

gnd 4),
C4C %J('g)@c&% ].092(- Cg%g%ggégg/pgﬂlgs gg}eggéggagg cycl o- chol es
ta-5(2),7(E), 10(19), 22(E), 24-penta-ene (Conpound 5),
1( S& cgﬁ;‘(iz;rQ E?z’ééﬁ*&ﬁ 18 clifin 36018=rdB, I217a|ﬁﬂ3klzaﬁhkncthbére&igatlﬁr are

' 24.- 25 t 6
ethv@oessﬂ- y! rm)te'iﬁfﬂ@%ﬁ%%g}erﬂ Feibye % &%ﬁ?{‘& R2
whe® &l@nT64théf WthBé tbon a2a( Ep V\Rﬂcl”pthetyarebetl’( @baqbled tal form a
Cs calr%)gﬁycg% ﬁ)qg‘[f I%:va?rg ycﬂﬁ(gg ? &:5 2arg;og¥cllc I‘Inf gr %uteé:all'bgﬁycilic ring.

, 10- seco-pregna- 5(2),7(E),10(19)-triene (Conpound
6. 8) ' A compound according to claim 1 wherein R1 and R2 are a radical obtained by

removal of one hydrogen atom from a straight, branched, or cyclic saturated Cy.¢

hydrocarbon.
7. A compound according to claim 1-6 wherein A is hydroxyl or fluoro.
8. A compound according to claim 1 wherein R2 constitutes part of a triple bond

and R1 represents a branched C;ghydrocarbyl, optionally substituted by one or two
hydroxy! groups.

9. A compound according to claim 7 wherein R1 represents -CMez, —~C(OH)Me;,
or —‘C(OH)Etz.
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30
1(S), 3(R), 26-Tri hydroxy-9, 10- secochol esta-5(2), 7(E), 10

W@ 1®4/0328( E) , 24(E) - pent a-ene ( Conpound 9), PCT/DK2003/000718
20(S),1(9S),3(R), 26-Tri hydroxy-9, 10- secochol esta-5(2),7

10. ( E)Al%égﬁnd BedoFding 46 Blaim R&M e RNE3 (P ﬁi%d'rgéen methyl or
1(9) 26- Tri hydr oxy-9, 10- secochol esta 5 E

cyclqpiapy). 22(E) 24(Z2)-penta-ene 35 (Conpound 11)
20(S), 1(9), 3(R) 26- Tri hydr oxy- 9, 10- secochol est a- 5(Z) 7

11. WE) Qégép}]igé% (olf%ﬁl%ftf)&é%ﬁgpem aigmnoene(ocigodmanéqu Jfglzén together

with R33br3é B)difdchyelid) syicR BifR)a- tridptentisdnalyik -cbnsttthidd: 5- hydr oxy-
1(E), 3(E) - hept adi enyl ) -9, 10-
secopregna-5(2),7(E), 10(19)-tri ene (Conpound 13),

12. 1( S) c8fnRpui hyahrding -t8@ER)s ( 3-lcybérejr heydonflig Eptign utheds-

posi?{%}é%%‘g%ﬁégqszg%?%rc%qﬂaﬁraﬁgla)f fhdaal VAG A Dt3 r(h@r%l).

1(S), 3(R) - Di hydroxy-9, 10-secochol esta-5(2), 7(E), 10(19)
13. 24 Bk @uﬁ@gcé@d%a%o c(a@ﬁgf@oﬂn\ghér@n the conflguratlon |n the 3-
s\ I?E dr oxy- 20(R) - ( 5- net hy fy rox¥ - hex
pos@@rywrgwgnq@t%%mgﬁ%corﬁ@zsatwé? thl@f(fig)atw éﬁ%mm s (epi).
(Con'pound 16)

S et h 5-h pt a
14. 4 yAPIDBUTO SRS HDLE meh fsaassd ol thedlt it hand
1(5)(ﬂm)mnwuio>1;7}9,1o secocholesta-5(Z),7(E),10(19), 22(E),24-penta-ene
c 1&%% R) - D hydr oxy-20(R) - (5- et hyl - 5- hydr oxy- 1, 3- hept a
(Corg )49, 10- secopregna- 5(2),7(E), 10(19)-triene
1(S), Eddyiwbyrttody3 P, 10-secocholesta-5(Z),7(E),10(19), 22(Z),24-penta-ene
(Co &(g) f3£ R) Di hydr oxy-20(R) - (5, 5-di net hyl - 1, 3- hexadi ynyl
ecopregna- 5(2),7(E),10(19)-tri ene (Conpound
o g
20(3)9:9(8),§5R) Dihydroxy-9,10- secocholesta-5(Z),7(E),10(19), 22(E),24-penta-ene

(Cor%&)nd?’:ﬁ)R) Di hydr oxy 20(S) - (5, 5- di net hyI 1 3- hexadl ynyI
10-'secopre 5(2),7(E), 10F19) g g
1(S @)()R) Dlhydroxy 9, 0 seco 6, 2’7 -cyclo-cholesta 5(Z) 7(E) 1 (19), 22(E 24-

entla@&)e-da dApRmd(4y) - hydr oxy-9, 10- secochol esta-5(2), 7(E), 1

2o 43 @ﬁﬁﬁ?vmfﬁﬁ%%%ﬂ%ﬁ e e At 10, 9 22

22(1{)E24 Bdnthedriea(:CanepouBdrg)pund 20 22
S R R e

pentb(-8)g FIoR)pdDinby&@r oxy- 9, 10- secochol esta-5(2), 7(E), 10( 19)

s TR R e S e o) i)

22(E)scpemor s OEPd77()E) 10(19), 22(E) 24- pent a- ene
1(s HPEHo%P20(S)-(4,4-dib 1,3-butadien-1yl)-9,10-seco-pregna-
(SLARTRAMEoRpROCS)- (4474 ré’?é’ocholuegt'gnsd) 706 10(19).

5(2@%«3&91%11@53@5@4%%@

1(S),3(R),26-Trihydroxy-9,10-secocholesta-5(Z),7(E),10(19), 22(E),24(E)-penta-ene
(Compound 9),

20(S),1(S),3(R),26-Trihydroxy-9,10-secocholesta-5(Z),7(E),10(19), 22(E),24(E)-
penta-ene (Compound 10),
1(S),3(R),26-Trihydroxy-9,10-secocholesta-5(2),7(E),10(19), 22(E),24(Z)-penta-ene
(Compound 11),

20(S),1(S),3(R),26-Trihydroxy-9,10-secocholesta-5(Z),7(E),10(19), 22(E),24(Z)-
penta-ene (Compound 12),
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(Conpound 26),
1(S), 3(R) - D hydroxy-20(R) - (4, 4-di brono- 1, 3- but adi en- 1-

W@ 20403778t seco- pregna- 30 5(2), 7(E), 10(19) - t r i BEATEDK2003/000718
(Conpound 27),

1(5)1£ rok)- bmpk)oemn?e@hﬁ% @ﬂhvEBthr&ylﬂ(ﬁ,@qEph@bt%akayl§ 9,10-

sec ( “33?( 97&%%%@859‘ 'Eée é%on&?enta ng ggoggggchol e)sta 5

1(5)&50&)%5)&&@( -28§R)- (Zﬁeﬁzlloﬁ%émnﬁayég-tgjgaﬂiérﬁgmmusgelcga}egnss
, : yl - 26, 27- met hano- 9, 10- secoc
S(Z)h%)@s}ﬁé@(tf)en 2@ l(riqa?‘fi),’ 22(E), 24- pent a- ene
1(S)Y, E@)inbyrtoBD P, 10-secocholesta-5(2),7(E),10(19),24-tetra-ene-22-yne
(Cor;l1 ndgf ) - Di hydr oxy- 20(R) - (4, 4-di chl oro-1, 3- but adi en-1
0-seco-pregna- 5(Z2), 7(E), 10(19) - triene
1(S) a@mumo&a)zoml(memmﬁ-nmm 1RETERKoDa)-8@7sgopregna-

5(Z)% f tﬂehg(ét%éog,ﬁj 2dy, et hano- 9, 10- secochol est a- 5(Z
L_Zj (19) ) pent a- ene ( Conpound 32),
1(s 3 by:gr

OXYRPE o em'éﬁvﬂrwahé heptedixev rOnH)-segoarasna-
5(2)27(@5(16?91)%19% éc&%b&)mczih penta ene (Oomoound 33) 5

1(S)s.és Dﬁ é%rﬂéy 2§ @eé)v fdlyf%‘ixyt %gagg:;n@ é%sopregna-

5(211&),18(1)- ﬂaiehyQCOnmonﬁH ), cycl opr opyl i denenet hyl -9, 10-

O S B e S Lo
5(Z), Y(E QoD eicieok €SompdOnd(F),, 7(E), 10( 19),

USRI AYBRY 21O ST 2fraghiy 0 o iR Mg
5(Z16(E) AOpHartgoe UEPmaburdA®bsi t i on conprising a conpound
1(SRPIGEFIB (Y- HyRr&8) 0 Al0-sekacidI@tdTs (), A, 1@?19)oaaté)yz4 -penta-ene

anot her' therapeutically active conpound
(CO'BB?LF‘E‘n%& by a pharnaceutically accept abl e carrl er. 17.

1(5)°~3 irbk@ 9364703, d b @ cd Dofekai-5)716), szyrzaLt@tr%aércé (Compound
er therapeutically active conpound I's selecte

22)'f rom anongst phosphate binders, steroids and

1(SpBE)- mhyﬂmiwaio-y@cocaaeageg(zgs,y(H)810(A9ﬁ22(rﬁ)¢4f-pénta-ene

(Co%ég@% t or prophyl axis of diseases characterised by
nornel’” cell differentiation and/or cell

1(ShB@®)iDibydiokpi?, 1 Gaemeholebtetik(ENi7 6F), I AR LG, 224E)G24-heka-ana

(Coﬁéb@ﬂd sancer, ost eosar conma, nel anoma, nyel ofi brosis,
oriasi’s, primary 25 hyper parat hyroi di sm di abetes

1(Shédﬁ)t%ydr@K&xcéﬁcZ%ﬁi2§,>2§t2e7nh¢;xa|ﬂup@s9,éﬂyetel¢em¢s§@rs
5(2Fﬁ(E9&b?193}eQQPé)0§ﬁEer9cfa éh‘ét(@omb‘é[lﬁd bype, hypertension,

| opecl a % @ Al DS, neur odegenerative
3(511?%@&*&’@(%' A1PrzachetolestaisE e dE) 6L, ¢t (§)-Reptanens

(cO,gpamd 26)ersus host reactions, rejections of

1(S), 5&)%"1)%1 roxy- Z%t(l%r ?4{ g C‘lbl%H‘lCOeg 3Sé<l,llt2dlgltl r1°$|t)1 ?8—%eco—pregna-
5(2),7(E),10(19)-triene (Compound 27),
1(S),3(R)-Dihydroxy-26,27-dimethyl-9,10-secocholesta-5(Z),7(E),10(19), 22(E),24-
penta-ene (Compound 28),
1(S),3(S)-Dihydroxy-26,27-dimethyl-9,10-secocholesta-5(Z),7(E),10(19), 22(E),24-
penta-ene (Compound 29),
1(S),3(R)-Dihydroxy-24-methyl-26,27-methano-9,10-secocholesta-5(Z),7(E),10(19),
22(E),24-penta-ene (Compound 30),
1(S),3(R)-Dihydroxy-20(R)-(4,4-dichloro-1,3-butadien-1-yl)-9,10-seco-pregna-
5(2),7(E),10(19)-triene (Compound 31),
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osteroporosi s, and induci ng osteogenesis, the nethod
conprising admnistering to a 30 patient in need

wo b@apaf’san ef fective anount of a conmpound accPC€TDKQV03000718
any of clains 1-14, optionally together w th another

1(s>t mu)@warbﬁﬁbbwﬁemqws-gcm&éeﬁbueéte 5(&) )yt )06l 169122 (E),24-

eat nent or prophyl axis of secondary
pe“ﬁy‘iﬁ’@r@%i}?@iz& sm the nethod corrprl si ng
1(S)a3km)m|ﬁ;tc&bkﬁg6tzw prapahb-ento-sdtobesiesth Bz o0{E)a10(19), 22(E),24-

ve am of a 35 compound according to any of
pe“’i‘?‘l’%ﬂerI@OTPPH 'I onal |y together with another

1(S), 3(®) dpleydroxy2DYS actd opeopydidpoamethy 29,1 0Asarpipregha-

5(2)%}/%2 g{%%gngg $§nd erein secondary

yr 0| ssociated with renal failure.
1(S)sa(vamnaxmwm)icmnrmme@emmmg,102$comrmmod

5(zf\ﬁ@?rlg 9. grgpegto,%fgogﬂ,@ggy 18- 20, wherein said other

ut| ca trve con%)ound is selected fromthe
&

20(1’@)vli§b3é%h§l|"§f@r<ﬁ@ 36, 2pR6sPhaf 87 Hieradao-Si @sgrerholestrd
5(2)a71(tEl)1@(ﬁ)l &Q(@tiﬂSelﬂﬁeéﬁes(Coﬁlpgand 3bp use of a conpound

according to any of clains 1-14, optionally together

W th another t her.a eutlcall active_co n the
15, ABTASEY GO AR R DS 1 1" RS NP

amel i oration of diseases selected fromthe |ist

con t|n aracterl
16. 501 PearRettis| SRPERSERLY 4 SFtpfind SHIRS 5 o
claithe ukethioptionaynanotheraihepeuticadly actyé edmpawrckrand qptlona”y a
phaﬂﬁéc%ﬂﬁ@glﬁ/ ept%BI ?%9% nmyel of i brosi s, psoriasis,

ype

rimary rpara roi di sm secondary
hyper parat hyroi di sm secondary parathyroidi sm

17. assﬁcdoﬁ%pﬁﬂlt}@nt&&m tof bk £5, v ARBBRH otk ’cﬁéﬁpeutlcally active
di scoi d and syst em c | upus er'yt hemat osus, chroni
r

comper prhisasiastest from AP RgHY rﬁ’@oﬁhﬁ biRg Sy plereifs And é‘EH gproliferative
ageddsopeci a, skin aging, Al DS, neurodegenerative 15
di sorders, Al zheiner's disease, host versus graft and
graft versus host reactions, rejections of
18.tr amsmbﬂroﬁs‘or B‘é&mél‘d: driaomrethxikofidisdasegp hyaranrised by abnormal

cell%ﬁP cf:%%rggilnsdéor ce 81|f tlog,z%nlggr Qé‘dk%ﬂgg nl%%h'ﬁ?%rgzc%ncer, brain

ng tHo WHerein sal
gliatMCap@ataoemwmaamelar@mazwmmm Aserigsis,auimaryf r om

hyp&ﬁ%r&ﬁﬂ%ﬁhlﬁﬂn IaPéﬂeggnéﬁtuP I?ﬁ;%eﬂaatng skg/gféqr%EsfupLEt&pme%tosus,

erative a
chronic dermatoses of autoimmune type hypertension, acne, alopecia, skin aging,

AIDS, neurodegenerative disorders, Alzheimer's disease, host versus graft and graft
versus host reactions, rejections of transplants, steroid induced skin atrophy and
osteroporosis, and inducing osteogenesis, the method comprising administering to a
patient in need thereof an effective amount of a compound according to any of claims

1-14, optionally together with another therapeutically active compound.

19. A method for treatment or prophylaxis of secondary hyperparathyroidism, the
method comprising administering to a patient in need thereof an effective amount of a
compound according to any of claims 1-14, optionally together with another
therapeutically active compound.

20. A method according to claim 18, wherein secondary hyperparathyroidism is

associated with renal failure.
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21. A method according to any of claims 18-20, wherein said other therapeutically
active compound is selected from the group consisting of phosphate binders, steroids

and anti-proliferative agents.

22, The use of a compound according to any of claims 1-14, optionally together
with another therapeutically active compound, in the manufacture of a medicament for
the treatment or amelioration of diseases selected from the list consisting of diseases
characterised by abnormal cell differentiation and/or cell proliferation, cancer,
leukemia, mammary cancer, brain glial cancer, osteosarcoma, melanoma,
myelofibrosis, psoriasis, primary hyperparathyroidism, secondary
hyperparathyroidism, secondary parathyroidism associated with renal faiure, diabetes
melitus, discoid and systemic lupus erythematosus, chronic dermatoses of
autoimmune type, hypertension, acne, alopecia, skin aging, AIDS, neurodegenerative
disorders, Alzheimer’'s disease, host versus graft and graft versus host reactions,
rejections of transplants, steroid induced skin atrophy and osteroporosis, and for

inducing osteogenesis,.

23. The use according to claim 22, wherein said other therapeutically active
compound is selected from the group consisting of phosphate binders, steroids and
anti-proliferative agents.
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