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- 25- Hydr oxy- 16- ene- 26, 27- bi shono- chol ecal ci ferol s The i nvention
rel ates to 25-hydroxy- 16-ene- 26, 27- bi shono- chol ecal ci ferol derivatives
of the formula [err] wherein A is a carbon-carbon
doubl e bond hgygedske E or Z stereochem cal configupatePskuoséds A 1S
a carbon-carbon triple bond, Et is ethyl, and Ris hydroxy and
Rlerr] is hydrogen or =CH err], or Ris 10 hydr ogen or fluoro and
Rlerr] is =CHerr]. Conpounds of fornula |I stinulate HL-60 cell

differentiati on and :

25-Hydroxy-16-ene-26.27-bishomo-cholecalciferols

The invention relates to 25-hydroxy-16-ene-26,27-bishomo-
cholecalciferol derivatives of the formula
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A—C—0OH

Et

wherein A is a carbon-carbon double bond having the E or Z

stereochemical configuration, or A is a carbon-carbon triple bond,

Et is ethyl, and R is hydroxy and R! is hydrogen or =CH>, or R is
10 hydrogen or fluoro and Rl s =CH3>.

Compounds of formula I stimulate HL-60 cell differentiation and
accordingly, are useful as agents for the treatment of neoplasuc
diseases, such as leukemia.

15

As used herein, the term "lower alkyl" denotes a straight or
branched-chain alkyl group containing 1 to 4 carbon atoms, for
example, methyl, ethyl, propyl, isopropyl, butyl, t-butyl and the like.
The term "ar-lower alkyl” are p-tolyl, benzyl, phenylethyl, '

20 phenylpropyl, and the like. The term "aryl" denotes a group derived
from an aromatic hydrocarbon which may be unsubstituted or
substituted by one or more lower alkyl groups. Exemplary of "aryl"
are phenyl and p-methyl phenyl.



accordingly, are useful as agents for the treatnent of neoplastic

-di seases, such as | eukem a. 15 As used herein, the term"I| ower

al kyl " denotes a straight or branched-chai n al kyl group containing 1 to
4 carbon atons, for exanpl e, nmethyl, ethyl, propyl, isopropyl butyI
t-butyl and the |ike. The term"ar-lower alkyl" are p-tol benz

phenyl et hyl , WP7/18088ny| propyl , and the like. The term"aryl 63H8?ﬁ%4
group deri.ved froman aromatic hydrocagbon whi ch may be unsubstituted or
substituted by one or nore |ower alkyl ups. Exenplary of "aryl" are

phenyl and p-nmet hyThehényéntion further relm a0/ 4906Mposition comprising a

"PCT/ EP96/ 0495 ﬁ n]d of formula I or a xture of two. @r more comgogﬁﬁs of
i nventi on further ates to I'on conprisin

formula 1, or @ffmlklt b e’iSo‘PVCUV\bS (59 r'ésecé’ p,gscqgmpounds]c B?In'ﬁtl'%l |, as vveII

as to the useppinifaetfeCofpaedicanieést for stlmmﬁufaa@ﬁﬂﬁﬁrﬂfaﬁmﬂlc§ﬁ”HIlt60fOr
OI’ the treat
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to the conpounds of fornmula | as agents for treating the

above-mentioned di :'ms'%n&éxﬁ;&ﬁ alth?elhfé‘éefﬁ'tﬁe [COTP ahﬁ@s 'l fdresula0 1aaPr ocess
for preparl ng co nds o errre iate OCCLII’I’I n

t her ei n. agen 5 PEf gFPEBbai% @8%8%8@“8\“4 o?hﬁﬁ?%? ISt r Ryegqton
hydr oxy anlsdR[relatés ite =Qhoeess] forpqmrd:pmﬁmrdqmmnndsunﬂsf%mu&a ahchrﬂ to

i.e.: 15
0 termedi t
1, 25-di hydlr ox;l/nl meenelatzeé yoncé:u %m ?rseﬁ%rm chol ecal ci ferol;

1, 25-di hydroxy- 1 6, 23Z-di ene- 26, 27- bi shono- choIecaIC|feroI
1, 25-di hydr oxy- 16, Pstfedreaheare 6¢ccidpdursiso - fdralidaal.c whereih, R is hydroxy

and R! is =CH2, particularly compounds A. B and C, i.e.:

15 1,25-dihydroxy-16-ene-23-yne-26,27-bishomo-cholecalciferol;
1,25-dihydroxy-16,23Z-diene-26.27-bishomo-cholecalciferol;
1,25—dihydroxy-l6,23E-diene-26,27-bish6mo-cholecalciferol,

respectively. '

20 The compounds of formula I wherein A is -C=C- are prepared as
hereafter described, with particular reference to formula Scheme I
and the Examples below.



res‘pectively. 20 The conpounds of forrmula | wherein Ais -CC are

-prepar ed as hereafter described, with particular reference to formula
Schene | and t he Exanpl es bel ow. WO 97/ 19058

PCT/ EP96/ 04954 - 3- FORMULA SCHEME | [err]

WD 97/ 19058 PCT/ EP

-4- - YWREPAMB R err] is as described above. B is Yerdtieitoss
-Clerr]CC(Et)[err]-, Yis -OSi(R[er'T]3,R[err],R[err]), Et is ethyl,
Rlerr] and Rl err] are Iomkﬁ%mggjr] IS | ower al kyl, aryl
or ar-|ower-alkyl. 5 fogrulLa Scheme |, the conpound of
-formula Il is converted to a conpound of f@rnugap@!! by treatnent with
an oxi di zing agent such as 2,2'-bipyrjdihilum chl orochromate or
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pyridiniumdi chromate at roomtenperature, in a aprotic solvent such as
dry tetrahydrofuran, or nore preferably, dry nethylene chloride. 10 The

conmpound of forrmula Il is worked up by conventional neans such as
extraction foll owed by chronat ography. . The compound of formula
1l is converted to a conpound of formula IV, by reaction with, for
exampl e, a (YPPHIS8 silyl)imidazole 15 such as 1-(trimet hyPSTEY9%¥ ¥ dazol e
in an aprotic, organic solvent such - @as-dry tetrahydrofuran, or nore
preferably, dry nethylene chloride. The conpound of fornmula IV is

wor ked up by conwelreomaR! teamnsescribadi@boss. Bxisr aC:COGEIR] ¥wixd by

‘chromat ography. 20. p4 p; gﬁﬂy 4f L, ert ggto a
conmpound of f%ﬁa’%&:ﬁ@b%’g@% ’q{e g?%%;{%&?ﬁéﬂ@gﬁ%@ ntf ng
‘conmpound of flowen| alkydy raryl or ar-lowezsalkyl. where Ph is phenyl; R7
I's hydrogen, fluorine or Y; and Y and Rl err] are as descri bed

above. _ The reaction | s carrjed out, at -60[err to -90C )
preferabl y’ -78C, iR & & BSF&%@?O#&EmBrIga&ﬁeCCQ WE%&, OEJEF@&? dlyiSet her
or nore pref eoayeyted to da ycamepowid dsfoffarmnla ikl ttye tpraementevith anst rong
pase such as @Raplig! agent sheh! 841 22 68 Piftidliul (ChioBeniGiBafeBOUND Of
formul a Va, e c TS , , _

pyridinium dichromate at room temperature, in a aprotic soivent such

as dry tetrahydrofuran, or more preferably, dry methylene chloride.

10 The compound of formula III is worked up by conventional means
such as extraction followed by chromatography.

The compound of formula III is converted to a compound of
formula IV. by reaction with, for example, a (trialkylsilyl)imidazole
15 such as 1-(trimethylsilyl)imidazole in an aprotic, organic solvent such
as dry tetrahydrofuran, or more preferably, dry methylene chloride.
The compound of formula IV is worked up by conventional means
such as extraction followed by chromatography.

20 The compound of formula IV is converted to a compound of
formula Va, Vb or V¢ by reaction with the corresponding compound of
formula

PhoP=0
R]
Y\\\\“ a7 VI

25 -

where Ph is phenyl; R7 is hydrogen, fluorine or Y; and Y and R!
are as described above.

The reaction is carried out at -60°C to -90°C, preferably -78°C, in

30 a polar, aprotic, organic solvent. such as dry ether or more preferably
dry tetrahydrofuran, in the presence of a strong base such as an alkyl
lithium, like butyl lithium. The compound of formula Va, Vb, or Vc is



WD 97/.19058 , PCT/ EP96/ 04954
- 5- wor ked up by conventional nmeans such as extraction foll owed by
chr omat ogr aphy. Compounds of fornula VI are known or can be
prepared in 5 accordance wi th known net hods. The protecting

groups of theaiggnﬁﬁf%}d of formula Va, Vb or Vc are rermveg,éq.l)ﬁﬁ,gg,@%%{ gp

with a fluori such as tetrabutyl - anmoni um f | uori

organi ¢ solvent such as dry ether, or 10_rmr-e preferably dry
tetrahydrofuran to yield a correspondl ng npound of fornula la, Ib or

Il c. ‘erkert BPBH| GORVCREIONG} HIFENY SIS Mo SXUASHOTABBUEWRS B¥epar ed
as hereinafter ctgosidtegdaphyyh particular reference to fornula Schene 15 I
and t he Exanpl es bel ow. WO 97/ 19058

PCT/ EP96/ 04954 - 6-

FORMULA SCHEME | [ &ampounds of formula VI are known or can be prepared in

5 accordance with known methods.

The protecting groups of the compound of formula Va, Vb or Vc
are removed by reaction with a fluorine salt, such as tetrabutyl-
ammonium fluoride in a polar, organic solvent such as dry ether, or

10 more preferably dry tetrahydrofuran to yield a corresponding
compound of formula Ia, Ib or Ic.

The intermediate of formula II as described above is prepared
as hereinafter described with particular reference to formula Scheme
15 II and the Examples below.



5 : wherein Y and B are as descri bed above.

farmula Schene 11,
conmpound of forrmula VIII

t he conpound of fornula VII

by reaction with 10. 3- pent anone.

In the above

is converted to a

This reaction is

carried out at -60[err]Cto -90[err]C, preferably -78[err]C, in a polar
aprotic, organic solvent such as dry ether or nore preferabl¥ dr

t et r ahydr of SYQ#7/19038 t he presence of a strong base such a8Ck %ﬁ’%éﬁ‘
lithium l|ike butyl lithium The conpound gf fornmula VIII i's worked up

by conventi onal

means such as extraction followed by 15 chromat ography.

The conpound of fornula VII

i s knBORMIH ARCKEEMENG.

5,087,619 and U. S.

"Pat ent

No.

10
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20

5, 145, 846, both incorporated by reference. 20
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wherein Y and B are as described above.

In the above formula Scheme II, the compound of formula VII
is converted to a compound of formula VIII by reaction with
3-pentanone. This reaction is carried out at -60°C to -90°C, preferably
-78°C, in a polar aprotic, organic solvent such as dry ether or more
preferably dry tetrahydrofuran, in the presence of a strong base such
as an alkyl lithium, like butyl lithium. The compound of formula VIII
is worked up by conventional means such as extraction followed by
chromatography.

- The compound of formula VII is known U.S. Patent No.
5,087,619 and U.S. Patent No. 5,145,846, both incorporated by
reference.
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- - 7- The conpound of formula VIII is converted to conpound of
formula Il by reaction with a fluorine salt. such as tetrabutyl -
ammonium fluoride in a polar, organic solvent such as dry ether, or

nore preferably by tetrahydrofuran. The conpound of fornula i wor ked
up by conveﬁ?gﬁﬁéﬂrreans such as extraction foll owed by Péct’%%%’?%saraphy.

The conpounds of fornmula | wherein A is-afcarbon-carbon doubl e bond with
E configuration is gerepar ed as hereinafter _described 10 wth particular
‘reference to formilbe Sampeund |ofaformula Mk egonverigd| gy compound of\p

© 97/19058 formula II by reaction with a fluorine sfECTSEDGS04Rbsbutyl-

-8 e drdd inl § rﬂglar, organic solvent such as dry ether, or
more preferably by tetrahydrofuran. The compound of formula II is

5 worked up by conventional means such as extraction followed by

chromatography.

The compounds of formula I wherein A is a carbon-carbon
double bond with E configuration is prepared as hereinafter described
10 with particular reference to formula Scheme III and the Examples
below.
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- 9- wherein Y, B and R err] are as descri bed above.

In the above formula Schenme 111, the conpound of formula Il is

partially reduced to obtain a conpound of formula I X by reaction with 5 a
reduci ng agent, such as |ithium alum num hydri de, preferablx in_the

presence of WOMI%S8iI netal al koxide, |ike sodi um net hoxi de; CT/EPpa9s4
aprotic organic solvent, like dry ether,. gr.nore preferably dry
tetrahydrofuran at reflux tenperature (about 80[err]C for tetrahydro-
furan) for about 24 hour Idbout O[err]C. The conpound of 10

formula I X is worked up by conventional neans, such as extraction
fol |l owed by chronmat? hy. '
is oxidized to t
agent such as
di chromate, at
t et rahydr of ur an,
conpound of for

d by chr omat ogaphy. 20 KX The conpound of

extraction foll

formula X is converted to a conpound of formula Xl py reaction wth,
for exanple. a (trialkylsilyl)imdazole such as of//p
1-(trinmethylsilyl)imdazole in an aprotic, organic sofvent such as dry

hl ori de. 25 The

nmeans such as
conpound of formrula Xl
la, XlIlb, or XIlc by reaction
a X&. The reaction is carried

tetrahydrofuran, or nore preferably, dry et
conpound of formula Xl is worked up by cgn¥én
extraction followed by chronat ography.
is converted to a conpound of for
wi th the correspondi ng 30 conpound of
out at -60[err]Cto

| epe




-90[err]C, preferably -78[err]C, in a polar, aprotic, organic solvent, such
- as dry ether or nore preferably, dry tetrahydrofuran, in the presence
of a strong base such as an alkyl lithium Iike butyl lithium The
compounds of formula Xlila, Xilb, or XIlc is worked up by 35 conventi onal

means such a ion followed by chronmat ography. PCT/BPR /04954
protecting gﬁ%ﬁg‘}éfgo the conmpound of formula Xlila, X Ib, or cr &I%fc are

renoved by reaction with a fluorine salt- 9stich as tetrabutyl WO
97/ 19058 PCT/ EP96/ 04954

- 10 - amoni unvhargisy iYdeBi andR braggnas deseribed ahev8- as dry ether, or
" nore preferably by tetrahydrofuran to yield a correspondi ng conpound of

formula 1d, le, or . If The ou f formula l rein A4 s a
car bon- car bon ddbpthe Bgﬂﬁev&qrﬂj??c%ﬁ??rﬁ%?ﬂii ¢ GORY PXGFQJ@U% Il s
her ei nafter demetialbedreduced tio phtaincal eompefisdent formularldiiby $eaanen | Withnd
the Exanpl es , D&lQWe agent, such™@sOTitHiddPCaluminum hydride, preferably in the
PCT/ EP96/ 04954 = c . o . o
presence of an alkali metal alkoxide, like sodium methoxide, in an
aprotic organic solvent, like dry ether, or more preferably dry
tetrahydrofuran at reflux temperature (about 80°C for tetrahydro-
furan) for about 24 hours, and cooled to about 0°C. The compound of
10 formula IX is worked up by conventional means, such as extraction
followed by chromatography.

The resulting compound of formula IX is oxidized to the
compound of formula X by treatment with an oxidizing agent such as
15 2,2'-bipyridinium chlorochromate, or pyridinium dichromate, at room
temperature, in an aprotic solvent such as dry tetrahydrofuran, or
more preferably. dry methylene chloride. The compound of formula X
is worked up by conventional means, such as extraction followed by
chromatography.

The compound of formula X is converted to a compound of
formula XI by reaction with, for example. a (trialkylsilyl)imidazole
such as I@-(trimethylsilyl)imidazole in an aprotic, organic solvent such
as dry tetrahydrofuran, or more preferably. drv methylene chloride.

25 The compound of formula XI is worked up by conventional means
such as extraction followed by chromatography.

The compound of formula XI is converted to a compound of

formula XlIla, XIIb, or XIIc by reaction with the corresponding
30 compound of formula VI. The reaction is carried out at -60°C to

-90°C, preferably -78°C, in a polar, ‘aprotic, organic solvent, such as
dry ether or more preferably, dry tetrahydrofuran, in the presence of
a strong base such as an alkyl lithium, like butyl lithium. The
compounds of formula XIIa, XIIb, or XIlc is worked up by

35 conventional means such as extraction followed by chromatography.

The protecting groups of the compound of formula XIla, XIIb, or
Xllc are removed by reaction with a fluorine salt. such as tetrabutyl



- 11-- FORMULA SCHEME |V [err] WO 97/ 19058

+ PCT/ EP96/ 04954 - 12 - wher ei n
Y, B, and Rl err] are as described above and D is the group
-CH=CHC(Et)[err]- with Z configuration. and Et is ethyl. In the
above formula Scheme IV, the conmpound of fornmula Il is 5 hydrogenated to a
conpound of WORARASE XI 1| by reaction with hydr ogen and B TYFRRS{04454
catalyst in an organic solvent, such as_aq _ conbination of ethyl acetate,
hexane and ethanol in the presence of qui noline. The conmpound of

formul a Xl | lammominkedlugriddy in ancorganid i sobedntnsacts,assdeh etheex tor amivren

- foll owed by rgrgi gkap ; r gsibtd feROWL roul a
Xl is oxi dﬁzg g9t Eg 'Eé(rra%-g%)gﬁxhag &? ;{g@ﬁuﬁa >k%| \‘7@%§ tré&at nenﬁ&\}é(?hggn

oxi di zi ng aglesmuacid. Ie. @5 Ib 2" pi pyridini um chl orochromate, or pyridini um

di chromat e, at roomtenperature, in an aprotic solvent such as dry

tetrahydrefuran, tpe Ofm@BuAaL’&H bathi 1XhetBihNM §0% AAkESALerpon N

conmpound 0of formura " XI'v rs worked up by conventional neans, such as

extraction doublel berdd vhiyh cBr epnfisyratiomy is prepared aghberempaitrm deseribed

formula XI'V {$tiCQAYQEERG Féfeerfc® RO Uftmdfla 28chdme NIV aany i Biasiples Wi th,

for exanple, a1 (trialkylsilyl)imdazol e such as
1-(trimethyl ke Q¥)imidazole in an aprotic, organic sol vent such as dry
tetrahydrofuran, or nore preferably, dry nethylene chloride. The

conmpound of forrmula XV is worked up by conventional neans



such .as extraction foll owed by chromatography. 25° The conpound of
-formula XV is converted to a conpound of formula XVlia, XVlib, or XVic by
reaction with the correspondi ng conmpound of forrmula VI. The reaction is
carried out at -60[err]Cto -90[err]C, preferably -78[err]C, in a
pol ar, aprotic, organic solvent, such as 30 dry ether or no bly,
dry tetrahydr¥P7A®58i n the presence of _ 112.strong base sugﬁnggﬁgog%gl kyl
lithiumlike butyl lithium The conpounds of formula XVla, XVlb, or
XVlic is worked up by conventi onal neans such as extraction followed by
chromat ography. 35  EORVHILASGHEMEILY gy oups of the conpound of fornula
- XVl la, XVIIb, X are renoved by reactaon with a fl uor4, salt, such
as tetrabutyl ni %% uoride in or gapLEysol vent aspdy
ether, or nore 97/ 1905
PCT/ EP96/ 04954
t et rahydr of uran 2yTeld a corTespdndi
li. T eHconqunds of formulh H as described ablpv® can bgr 5
adninistered or#@dly, for the treatnmeniOof neopl ¥Btic di sefses such as
| eukem a, to warnbl ooded ani mal s whi ch need such treaiégpr. Mor e

specifically, the conpounds of formula | as described ove can be

adm nistered orally to an adult human in dosages that Are in the range
of about .05 to 50 [err]g per day for the jreatnment of neoplastic 10

di seases such as | eukem a. Thegu¥ef quctivity of conpounds of
formula | as agents for the treat npr \ € SFastic di seases can be
denonstrated by the foll ow ng t est plur es.




15 ‘HL-60 Cell Differentiation The i nduction of
differentiation of HL-60 cells was assayed by measuring their oxidative
burst potential via the reduction of 20 nitrobluetetrazolium (NBT).

HL-60 cells were nmaintained in RPM 1640 medi um suppl emented with 10%
fetal calf serum (FCS), 2nmM L-gl utam ne, 1mM sodi um pyruvate, 1%

non- essent i al warsrngséici ds, 50 Um 25 penicillin, and 50 [ePEF§PH04954
streptomycin. HL-60 cells (30,000 cells rnldo [err]] of supplenmented
RPM nmedi um) were seeded into flat-bottoned mcroliter wells.

| medi ately after s 1Rg, 1@ [ Id10f .t : | 4i d |l ow in
Table | diluted in ‘?ﬁg}p “gn%h%édg‘%n% n%fai ﬁqhﬁg%g%%qgg‘é%aa“tdoﬁt i ‘gegmr "Po
yield final corfeHmGHE(Bhe-ovithed woafigumtiont anddEBes etlerr] M (starting
fromstock solutions of 10[err] Min ethanol, stored at -20[err] C and
protected fromlight).. After 3.days, L um was .fenoved fromthe l.l's
with a nultichannel fl'%)it %tqbéavgngorg%@ﬁaggge%et Y;@idée[%q;pwund ot{)?orl@ga gt
sol ut ![ 0{1 (15n?hyrdirdg|enprfsp¢naa ecmnpﬁmégjofséf)i'mela/viXlem nettion whdan b(7)l[ Ic
myristate ace veRO a ; OHfodnii n err
t he NBT sol uti@%@v\(/’a’gﬁr err?)\\,/%e g% rlg%ﬂaf%s(rar agf Hf*Odﬁ)lso 'uén@olfggg ?s @

sul fate in 0.030MDHAUAR LTa8HFY. acgiatesnBiAne An h%thlaéai.ldédt Pproggpce of
quanti fied phoyeneiinecal [Theatompdund ofifogmaha Kilbrimtwdrkedaup by reader.

The mean of 3 wel i1 Cleads 2itdh Bs Fedbrad®of Rﬂfd’wmpggf)&aégﬁrap\p@.

97/ 19058 _
- 14 - 10and 10% Val ues were expressed as percent of maxi mal

differentiati on achThye@suitiny t0ghptdHd oF fopaluta tXII0! is( oRidiged doXjhe N
the same exper,&thrl;toundTQF t%?rﬁﬁ?a”tiﬁ'ﬁij' BN 2R ahooﬁpé){%ﬂ)fg tagéﬁt such
as 2,2'-bipyridinium chlorochromate, or pyridinium dichromate. at
room temperature, in an aprotic solvent such as dry tetrahvdrofuran,
15 or more preferably, dry methylene chloride. The compound of
formula XIV is worked up by conventional means, such as extraction
followed by chromatography.

The compound of formula XIV is converted to a compound of
20 formula XV by reaction with, for example, a (trialkylsilyl)imidazole
such as 1-(trimethylsilyl)imidazole in an aprotic, organic solvent such
as dry tetrahydrofuran, or more preferably, dry methylene chloride.
The compound of formula XV is worked up by conventional means
such as extraction followed by chromatography.

The compound of formula XV is converted to a compound of
formula XVIa, XVIb, or XVIc by reaction with the corresponding
compound of formula VI. The reaction is carried out at -60°C to
-90°C, preferably -78°C, in a polar. aprotic, organic solvent, such as

30 dry ether or more preferably, dry tetrahydrofuran, in the presence of
a strong base such as an alkyl lithium like butyl lithium. The
compounds of formula XVIa, XVIb, or XVIc is worked up by
conventional means such as extraction foliowed by chromasography.

35 The protecting groups of the compound of formula XVIIa, XVIIb,
XVIlc are removed by reaction with a fluorine salt, such as tetrabutyl
ammonium fluoride in an organic solvent such as dry ether, or more



maxi ral value is determ ned graphically and given in the Table below 5 as

-ED[err]. Conpound ED[err] (nM HTD
[err]gl/kg X 6.0 0.5
A 2.5 4.0 B
6.2 ; C PCT/BP94/04954
2.0 wo97|%_1r9§5r% the above resultsyzit can be seen that conpounds of
10, fornmula | induce differentiation of ?—iL- 60 cells and thereby stop these -
tumor cells from grow ng. Accordingly, conpounds of formyla | are
useful in thePf?fééﬁl?Bntb?'of‘eﬁéﬁbg‘é’g 120 dPsiEde ® SOEFFSRONAE SABPOUNd of

- Cal ci um t ol er foxggulneld, Im or de 15 Pr of ound changes in cal cium
honeost asis strongly affect the wei ght devel opnent of m ce.

M ce (25-30 g body weight) received daily_ subcutaneous 20 adm nistrations
of the test conpouhbefepmponpdsafufermulgalsas deserjbed abguvegpen vkes

rﬁgi ﬁt ered JI Uﬁamli){di‘ifsgéx@daaﬁh#?. foe tﬁﬁdtrgﬁtn@erﬁ MKn&éﬁl&F?Sn?liseasesp%hhﬁdas Thﬁt

"hi ghest tol erated .dose" | e .dose whi resul ts, i zero 1 g

gai n during th‘é‘emléat ﬁ{afff@‘%@?é T%"Pi%u%é&arrbee?ets‘fm GFB?’E?P"rn e

Tabl e above. ¢$pecifically, the Rampotrdsalofviormatal I 3s ideserabedaabovencamabe t he

(ioggog_nﬂsdo‘c adlﬁlit}i@féflﬂﬁ?‘of'alﬁ{ Robeh t &ult q{lﬁﬁaﬁﬁ eﬁldtdgygﬂgées 5??7% are inr itlgi:n

, 25-di hydr oxychal ecal ci f er 0l . :

cormounds of FEIERSh 3008t “Phe 18059 e REF AT b AEBPBEP LN FRPBSHC U s,

t abl et s an@ tHisehsdse smchhas leuklearianceutically acceptable carrier

materials. Illustrative of the phar maceutical ly acceptable carrier

terials which b

matertals e mal'}I/'heeuseful activity of compounds of formula I as agents for the
treatment of neoplastic diseases can be demonstrated by the following
test procedures.

HL-60 Cell Differentiation

The induction of differentiation of HL-60 cells was assaved by
measuring their oxidative burst potential via the reduction of
20 nitrobluetetrazolium (NBT).

HL-60 cells were maintained in RPMI 1640 medium
supplemented with 10% fetal calf serum (FCS), 2mM L-glutamine,
ImM sodium pyruvate, 1% non-essential amino acids, 50 U/ml

25 penicillin, and 50 pg/ml streptomycin. HL-60 cells (30,000 cells in 90
pul of supplemented RPMI medium) were seeded into flat-bottomed
microliter wells. Immediately after seeding, 10 pl of test compounds
listed below in Table I diluted in supplemented RPMI medium were
added to the wells to yield final concentrations of between 10-11 and

30 10-6 M (starting from stock solutions of 10-2 M in ethanol, stored at
-20°C and protected from light). After 3 days, medium was removed
from the wells with a multichannel pipette and replaced with 100 pl
of NBT solution (1 mg/ml in phosphate buffered saline with 200 nM

- phorbol myristate acetate). Following an additional hour incubation at

35 37°C the NBT solution was removed and 100 ul of 10% sodium dodecyl
sulfate in 0.01 N HC1 was added. The amount of the reduced NBT was
quantified photometrically at 540 nm using an automated plate
reader. The mean of 3 wells was calculated. S.E.M. were between 5
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-.15 - I ncorporated into capsules, and the like are the follow ng: a
bi nder, such as gumtragacanth, acacia, corn starch, or gelatin; an
exci pi ent, such as dical cium phosphate; a disintegrati ng agent, such
as corn starch, potato starch, algenic acid, and the lik a Iubrr cant,
such as 5 r\%@ﬂ'@!ﬂ”ﬁﬁn stearate, a sweeteni nﬂ agent, such as E‘EIE’FB%‘

| act ose, or saccharin; a flavoring age ‘f such as peppernint, oi | of

W nt ergreen or cherry. Various other materials may be present as
_anti ng or toand 1@%herViahesnodrd yexpresselyas qgabcdmr of ahiatimgaldosage unit.

or instance, S afe s
syrup or eli xclhr firﬁhﬁg l%E:’or?r1 ain ?hgﬁactlp(\)/%ml@go Qﬁﬂnﬁ?slﬁrz#gg(gbg?oél ?\/\ggtéﬂl ng
agent , methey [samgd erspewrenpar 55@n§0a%€%raél§§r (vl vieading d9eS0%n@f athis
flavoring mateMabsvA0er [sy deterdfiinedegfdphy¥@lly and given inThHR fRIJIOVHASW
Exanpl es age ﬂ%t\ﬁﬁed to further describe the 15 i nvention and are not
i ntended to | in any way. EXAMPLE
1 [1(R*), 3aR*(3a[err]

4[err] 7alerr])]-3a,4,5,6,7, 7a- Hexahydr o- 1- ( 1- rrethyl 5- 20

ethyl hydrmm-wwﬂWu Yy =314

i ndene To aCempouad of 1 02 g ( 0 Je) lof %&m&)__
3aferr],7[erf],7aferr]]- 3[err],4,5,8,7, 7aﬂrgxahydro-3-[]g 5

-nmet hyl - 3-bu yrryI]-da-rrEIAyl = 7- 25 [(LTTNeECnyTSI L y|ﬁ>x3] u—r—ﬁ{rgene 10 m
anhydrous te sHowly (3861
mol e) of 1.fM n- - butBllithiumin hexane. A.Rer stlrrlnlzaﬁ 78[err]C
for one hour| 7 BT o ¢ 3 pertanone Vo aided and e sTypT ves
Contl nUEd fO auuT tr urral LTI TTUl Co. rmrreroacvtuotT UTT I 1 I\I. ol \r TVULT ul‘l ul. ed

wi th water and
From the above results, it can be seen that compounds of
10 formula I induce differentiation of HL-60 cells and thereby stop these
tumor cells from growing. Accordingly, compounds of formula I are
useful in the treatment of neoplastic diseases, such as leukemia.

Calcium_tolerance test in mice
15
Profound changes in calcium homeostasis strongly affsct the
weight development of mice.

Mice (25-30 g body weight) received daily subcutaneous
20 administrations of the test compound for 4 consecutive days. Body
weight was registered just before and at the end of a 5 day treatment
period. The "highest tolerated dose” (HTD) is the dose which results in
zero weight gain during this treatment period. The results are set
forth in the Table above.
25 ) i
From the above results, it can be seen that the compcounds of
formula 1 are better tolerated than 1.25-dihydroxycholecalciferol.

Oral dosage forms comprising compounds of formula I of the
30 invention may be incorporated in capsules, tablets and the like with
pharmaceutically acceptable carrier materials. Illustrative of the
pharmaceutically acceptable carrier materials which may be



30 extracted with 4 x 50 ml of hexane. The conbi ned extracts were

washed with water and brine, dried over sodiumsulfate and evapor at ed
to dryness. The crude product was purified by FLASH chromat ography to
give 273 ng of recovered starting material and lg (75% of the title

d CDAl 3) : 0.06 OH, 3CH3 HoJ =
75 b 2&4?2‘?1915‘?’ .(()2 (s,)3HF eE:Ir—|][err]),_(8510 (d, 3H) J = é‘iﬂ‘g&‘(’%’“&‘

CHerr]), 1.62 (m 4H 2CHerr]), 2.08-2.5 (m 4H, CH, CH2, CHof

CHerr]), 4.08 (brs, 1H CH), 532(brs Cl—?_‘
97/ 19058 1ncorporated into capsules, and the 1ke are the fobowiepoay anggqr,
- 16 - as gum travacamh acacia, coWﬁdﬁ 2or crelatm an exc1p1ent

1(R*), 3aR*(3
SRR oo e Rl bt 2% Siniirdafd HERADKIER o corg,
To a sti rred ssthrchi, gotefo Btaeh, glge:iudmcmdrolaeql dfe likeR9 Jd@iRant, such as

3 4 & 1g I
R ot LAV IR0

oxy.] - ene
n anhydrous t%@chBﬁfy‘Hr of G}aé’r?f% aggfe S U nias ( BePrPﬁﬂ“éP‘ oP‘llﬂ/?l‘ﬁth’iﬁrPﬁﬁu?S/l
ammoni um f | uoréhiery. mmdusaotharnnmemlsems bst presedt ads coatingoon to

t th
e o S0t vt CSHBOIN bibify ﬁf‘g%}‘ﬁ@ [ of de < ‘Y&ﬁ%ﬁnﬁ”‘ R ‘hg%e?aw c.
The conbi ned ebletst@aycbe cpatsdewith she 3‘5(» SeZ3H, or tat ef, S‘G'PPeﬂf BT

sodi um sul fiat emaEdc@u@mrt%edcﬁm dfomp&md dirotd as?raUdWerdiﬁi tagig,
purified by FLAS v(ih tle

50
conmpound, as a ’?03{‘1% %rai:spfqaas P‘ese[rri;g?“’ﬁ[eraYe /()885fe ]Volfl 0. 2,
EtOH): [err] H-SueR @s:mhe[rewqr) orgnger flavopl (t, 6H J = 7.
2CH err]), 1.07 (s, 3H, CH[err]) 110(d 3H, J 6Hz, CH[err])

(1%0(2}4 1; él\fll[grr_] ;’ '1511 gfgll%wma Exampies %re provzded% ﬁgrfher desénfaé]l?he 1.63

15 invention and are not intended to limit it in any way.

EXAMPLE 1

[1(R*),3aR*(32x,4B3,7aB)]-32,4,5,6,7,7a-Hexahydro-1-(1-methyl-5-
20 ethyl-5-hydroxy-3-heptynyl)-7a-methyl-4-[(trimethylsilyl)oxy]-3H-
indene

To a solution of 1.02 g (3.51 mmole)} of [3aS-[1(R*), 3aB,7B.7aa]-
30.,4,5,6,7,7a-hexahydro-3-[1-methyl-3-butynyl]-3a-methyl-7-
{(trimethylsilyl)oxy]-1H-indene in 10 ml anhydrous tetrahydrofuran
at -78°C was added slowly 2.5 ml (3.861 mmole) of 1.6M n-
butyllithium in hexane. After stirring at -78°C for one hour, 2.5 ml of
3-pentanone was added and the stirring was continued for additional
15 minutes. The reaction mixture was diluted with water and
30 extracted with 4 x 50 ml of hexane. The combined extracts were
washed with water and brine, dried over sodium sulfate and
evaporated to dryness. The crude product was purified by FLASH
chromatography to give 273 mg of recovered starting material and 1 g
(75%) of the title compound. 1H-NMR (CDCI13): 8 0.06 (s, 9H, 3CH3),

35 1.02 (1, 6H, J = 7.5 Hz, 2CH3), 1.02 (s, 3H, CH3), 1.10 (d, 3H, J = 6Hz,
CH3), 1.62 (m, 4H, 2CH)), 2.08-2.57 (m, 4H, CH, CH2, CH of CH3), 4.08
(brs, 1H, CH), 5.32 (brs. 1H. CH).

ta
L



20 (ddd, 1H, Jvic = 3.5 and 5.5 Hz, Jgem = 15 Hz. CH of CHerr]), 2.20 -
"2.45 (m 4H, CHerr], 2CH of CHerr]), 4.19 (brs, 1H CH), 5.39 (s, 1H,
CH). Analysis Calcd. for err]JHerr]Jerr]: C 78.90, H 10.59. Found: C
78.92, H 10. 30. - EXAMPLE 3 25
[1(R*),3aR*(3a[err], 7al[err])]-3,3a,5, 6,7, 7a- Hexahydro- 1- (1-neth et hyl -
5- hydr oxy- Ve8| ) - 7a- net hyl - 4H-i nden- 4 one fGTgpgif?“P?‘bd
solution of 253 ng (0.83 mmle) of [1(R*) 163a3R* 30 '

(3a[err],4[err],7a[err])]-3a,4,5,6,7, 7a- hexahydro-1( 1 -nethyl-5-ethyl -
hydroxy-3- heptynyl ) - 7a- et hyl -3H—i ndﬂému’;m 15 m anhydrous

" nethyl ene chloride at roomtenperature in argon atnosphere was added 1
g of (2.65 mmol e) of pyridiniumdichromate. The reaction m xture was

stirred for [I{BRMo2aR* (s, @ o8B Bla3adt. 8l afa-Hexahy digs 1 95 -mathed-5and t he

Stirring vas Gtk edr S07- ONfe STy l)- T ke 1A QR dgh-4.01 25 m of ether
and stirring ?,8,1'1 %5 mgflut y1)|Iteredthrjougha celite pad. The

pad was washed with 3 x 50 m et hyl acetate. The conbined filtrates
were washed with P Ppatiasesi sobutioncef Holiz8 g (3d2emmole) of [L(R*)\AR/ 19058

PCT/ EP96/ 04 dsbri ne,
dried over S@fhadﬁ%uflmﬁ gaé%’ ’gv7a7grg%)é ¥dro L %és‘?zm%’l 3-etiyr’s de product

was purifi e&Wrm-lhéﬁl%ﬂﬂ)o&FéﬁﬁhXb"*gﬁﬂr@"&‘ﬁ?yrl@lyl)0"(3’@2%{ b?g?%% ti | e
conpound. ml! anhyvdrous tetrahydrofuran was add$MBLml4 (6 mmole) of 1M

S ﬁgﬁwgﬁw S Slbhidy A O Fpdest IR ko Logetiinhed gt Y-
room temperature overmg m an aroon atmosphere. It was then
diluted with 150 ml of water-brine 1:1 and extracted thoroughly with
ethyl acetate. The combined extracts were washed with 2 x 30 ml
water, dried over sodium sulfate and evaporated to dryness. The

15 crude product was purified by FLASH chromatography to give 900 mg
(94.5%) of the title compound, as a white crystalline solid.

f)3 -20.5° (c 0.2, EtOH); 1H-NMR (CDCl3): § 1.01 (1, 6H, J = 7.3 Hz,
2CH3), 1.07 (s, 34, CH3), 1.10 (d,3H,J = 6Hz, CH3), 140(dt,1H,Jvic = 3.5
and 12.5 Hz, Jgem = 12.5 Hz, CH of CH2), 1.63 (m, 4H, 2 CH3), 1.98

20 (ddd, 1H, Jvic = 3.5 and 5.5 Hz, Jgem = 15 Hz. CH of CH3), 2.20 - 2.45
(m, 4H, CH?2, 2CH of CH?2), 4.19 (brs, 1H, CH), 5.39 (s, 1H, CH). Analysis
Calcd. for C20H3202: C 78.90, H 10.59. Found: C 78.92, H 10.30.

EXAMPLE 3

[1(R*),3aR*(3ac,72B)]-3,3a,5.6,7.7a-Hexahydro-1-(1-methyl-5-ethyl-
5-hydroxy-3-heptynyl)-7a-methyl-4H-inden-4-one

To a stirred solution of 253 mg (0.83 mmole) of [1(R*).3aR*

30 (3aa,4P.7aP)]-3a,4,5,6,7.7a-hexahydro-1(1-methyl-5-ethyl-5-
‘hydroxy-3-heptynyl)-7a-methyl-3H-inden-4-0l in 15 ml anhydrous
methylene chloride at room temperature in argon atmosphere was
added 1 g of (2.65 mmole) of pyridinium dichromate. The reaction
mixture was stirred for two hours, 0.5 g of 3A molecular sieves was

35 added, and the stirring was continued for one hour. After addition of
25 ml of ether and stirring for 15 minutes, it was filtered through a
celite pad. The pad was washed with 3 x 50 ml ethyl acetate. The
combined filtrates were washed with 2N potassium bicarbonate, water



10 - To a solution of 223 ng (0.737 mml e) of

‘"[1(R*),3aR*-(3aferr],7aferr])]- 3,3 a,4,5,6,7, 7a- hexahydro- 1(1

- met hyl - 5- et hyl - 5- hydr oxy- 3- hept ynyl ) - 7a- net hyl - 4H i nden-4-one in 10
m anhydr ous mnet hyl ene chloride was added 0.67 m (4.42 mol e) of
1-(trimethyl gj - I m dazol e. The reaction m xture was LI t
room terrperz*éjyé%f)% 15 an argon atnosphere overni ght. Thepélté%{’tﬁﬁgs’ﬁ?was
guenched with wat er, and extracted with hexane. The hexane extracts
wer e washed with water and brine, dried over sodium sulfate and

evapor at ed t o and bfingedeedTREe sQdiumpr yifrie aad pranorped K9 duymess. The
" chromat ogr aphycrude pt‘ddmchewam&mmd W@BASH%h}ohﬁtﬁbﬂ?gg(??o rggvHé 9899 mb
. s, OH,

the title 20 d :
BCI?I[eIrr])e, 0. 3%@%3%}1"@[&@??&%““938 giru) 6|[4,er5]= 7.5 Hz, 2CHerr]),

1.16 (m 3H CHerr]), 1.57 (g, 44 J = 7.5, 2CH err]), 2.85 (dd, 1H,.
Jvic = 7 Hzsg Jgem = 10 Hz, CH of O%[errﬂ?ANﬁ)%ﬁ,;(brs, 1H, CH). 25
EXAMPLE 5 1, 25- Di hydr oxy- 16-ene-23-yne- 26, 27- bi shono- chol ecal ci f er ol

To a stirred solution of 694 ng (1.19 mol e) of [3S-(1Z, 3[err],5[err])- 30
[ 2- 3, 5- bi s[ [ L 1{RA)ndaR§(ZadyAaPdiBeBhyd.6i7.Vk} Bexphgdretlryl emethyl-5-ethyl-

St ayar of ur an o DA YPRT AU PRI & T AFL AR ong

butyllithium in hexane. The reaction m xture turned red i mediately
and the coltor per si'Bs adsdiutiongof #23adel {03 70mmdlR) nef ( DR, 38RMN-Iacdl7aBY]-

L A b S e
of anhydrous thantspybréauneiyl-4ieindeact-oss ninxt L e Miandtydrous amethylene
-78[err] C for dlofitie, wagdadhed G14enedleds wt inole)e oEng-(eitdedygdynit h
imidazole. The reaction mixture was stirred at room temperature in
15 an argon atmosphere overnight. The reaction was quenched with
water, and extracted with hexane. The hexane extracts were washed
with water and brine, dried over sodium sulfate and evaporated to
dryness. The crude product was purified by FLASH chromatography
with hexane-ethyl acetate 10:1 to give 272 mg (98%) of the title
20 compound. !H-NMR (CDCI3): 5 0.15 (s, SH, 3CH3), 0.83 (s, 3H, CH3),
091 (1, 6H, J = 7.5 Hz, 2CH3), 1.16 (m, 3H. CH3), 1.57 (q, 4H, J = 7.5,
2CH2), 2.85 (dd. 1H, Jvic = 7 Hz, Jgem = 10 Hz, CH of CH?3), 5.37 (brs,
1H, CH).

25 EXAMPLE 5
1,25-Dihydroxy-16-ene-23-yne-26,27-bishomo-cholecalciferol

To a stirred solution of 694 mg (1.19 mmole) of [35-(1Z,3a,5B)-
30 [2-[3,5-bis[[1,1-dimethylethyl)dimethylsilylloxy]-2-methylene-
cyclohexylidenelethylldiphenylphosphine oxide in 10 -ml anhydrous
tetrahydrofuran at -78°C was added 0.75 ml (1.2 mmole) of 1.6 M n-
butyllithium in hexane. The reaction mixture turned red immediately
and the color persisted during the addition of 270 mg (0.72 mmole) of
35 [l(R*),3aR*(3aa,7aB)]-3,3a,5,6,7,7a-hexahydro-1-(1-methyl—5—ethy1-
5-[(trimethylsilyl)oxy]-3-heptynyl)-7a-methyl-4H-inden-4-one in 8
ml of anhydrous tetrahydrofuran. The reaction mixture was stirred at
-78°C for 90 min, and then quenched with brine and extracted with
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- .18 - ethyl acetate. The conbi ned extracts were washed with water and
brine, dried over sodiumsulfate and evaporated to dryness. The crude
internediate was purified by FLASH chromat ography with hexane- et hyl
acetate 40:1 to %I ve 498 ng of trisilylated intermediate. To the
sol uti on of M%PP3% at ed i nternedi ate 5’498 ng) in 10 ng  PARRIEPEEE

t et rahydrofuran was added 5.04 ml (5.048mmole) of a 1M tetrabutyl

amoni um fluoride. The reaction m xture was stirred at room

t enper at ure erdr acetgren f ThedBoinbimes] exmmhctshewverdi hiashed wivith Mavent siid and

extract ed wi piing! e AGSIAH Sodiub SulRAD! 1RF RbEAGES P idiyness voghed wi th

wat er and brine, aqver sodaum su ness. The
crude pr oducErugss IptRrmeddaten was Ayt %,‘erd?ﬁat]g‘g S'L romwswmxawéhet hyl

acetate 1:3 hetdagy-eflnilabtcyard R0l wd hgibexa08- mg ofethdilviated dhnterlddibee.gi ve
267 nmg (84.5% of the title conpound, 15 [[err]][err] + 6[err] (c 0.2,
EtOH); UV7[err]nmax:262/3nm ([err] 19,100); 1HNWR (CDCl[err]): [err]
0.72 (s, 3H CH efp]jhe Jsomnqn Hirdsilylgiesl mtermed}a[t@rmp% mig)ldn (10 3Eg) =

6.2 Hz, Chh®¥ddohs ﬂet%)(dfbﬁh‘anzgdkeﬁﬂaéd SL082n(1d®041H1mehe)Cof 2 iSNﬁnd
8.5 Hz. Jgem =

Hz |
Jgem = 12.5 ﬁraw? afo“‘EH["é’r ﬁ‘)gif 82]1.%"8dre%—f°(“\] q“’em%as Jslégfﬁ?‘L ‘1‘2 Hz
CH of CH[ err t9gm4 tempétature 20der, ai@epn, fdr 48 (Hours, BAd CGhep dilged Svith (2s,

é)l-(lAl\/gl:ll[EegrU] ) water3&ndS extfdctdd Iwith eth91 Ldoetdie38 THS: cthbihed ¢dudctZ wé CH) .

[1(RY), SaR*(ﬁ’é‘FE?ﬁj]wh‘[her‘YT‘e‘?aT%q rgrjne-3qver godivm. spifaiy, and. eYeROFAledyIQ 5. et
hyl - 5- hgityrwsy 3EF e pdrady | pfoﬁacmhg/lplﬂiﬁ¢d1dqn -FLABH chromatographya

stirred suspgh u Lde in
15 anhydrous tetrahl%ﬂopgar an C ﬂr%%ﬂ& e HPLE Wlﬁpfﬂ%k/ch{g

ice-bath was a

l a
careful ly 2791% %@‘?’Fﬁollé 18 S5 g@ s"Sél &rﬁg ) ebithexite amRund.of | owed by
addi ti on 1af 35?5 g 66 Qc 82, ETOHY) UM Amax:262/3nm (g 19,100); 1H-NMR (CDCl3):

1(R*), 3aR*- A 4 h
LU ety - 807 St Ry TP IenYr Shnn b oSl IR = 0200z 40
t he r eacCH®),nl ﬁﬂuﬂm %s”@H&ﬂed%t (ddéf B8 % Jrvm =3 Shmﬁ 8.5 HZt eJrUem)s# i ng
in 35 ice-baihs H&ecﬁaﬁtcna)w@%l%?%hq@i byicar 25Uz aridin 0

vater, TG G Dot O < hrt. ot DL i e CH, 1BH 20
20 1H, CH), 4.45 (brm, 1H. CH), 5.02, 5.34 (25, 2H, CH2), 5.38 (s, 1H, CH),
6.11, 6.38 (AB;2H, J = 11.4 Hz, CH CH).

EXAMPLE 6

[1(R*),3aR*(3ac,4B,7aB)]-3a,5,6,7,7a-Hexahydro-1-(1-methyl-5-ethyl-
S-hydroxy-3E-heptenyl)-7a-methyl-3H-inden-4-o01

(28]
(9]

To a stirred suspension of 190 mg (5 mmole) of lithium
aluminum hydride in 15 ml anhydrous tetrahydrofuran cooled in an
30 ice-bath was added carefully 270 mg (5 mmole) of solid sodium
methoxide first, followed by addition of 252 mg (0.852 mmole) of
[1(R*),3aR*-(3ac,48,7aB}]-32.4,5,6,7,7a-hexahydro-1-(1-methyl-5-
ethyl-5-hydroxy-3-heptynyl)-7a-methyl-3H-inden-4-01 and the
reaction mixture was heated at reflux for 24 hours. After cooling in
35 ice-bath, the reaction was quenched by careful addition of 1 ml water,
followed by addition of 1 ml of 2N NaOH. After addition of 20 ml
ether, it was stirred for 0.5 hr; 2.2 g Mg SO4 was added and stirred for



ether; it was stirred for 0.5 hr; 2.2 g Mg SJerr] was added and stirred

f or WD 97/ 19058

PCT/ EP96/ 04954 - 19 - another 0.5
hr. It was then filtered, washed with ether, and the conbi ned et her

filtrates wer ted to dryness. The crude pr oduct p@ﬁs
by FLASH chro&é&%@ﬁgéﬁy and preparative 16PLC Wit h hexane- et ﬁéé%et ate
2:1 to give 133ng(53% of the title SConpound [err]H-NI\/R(CDCI[err])

[err] 0.84 (t, 6H, J = 7.5 Hz, 2CH3), 0.99 (d, 3H, J 6Hz, CHerr]),
1.03 (s, 3H Cepethdr) 0.3.181 (I§. wasi then=filtegediy wasteq efml_p)ethdprnnd the brs,

‘13, CH, 5.32 E:Bh?oml@ e@é} f15tr§&%s(d/eré"émg_§§t@8 to 1&ryackE, Qe GFuad
(EXZ[AI\/PiE 7JVI ¢ prgduct was pun ied by ?LRZSH romaltggraphy and preparative
[1(R*), 3aR*(3aE-H?ILq: ia{l'emle}cm}e-ﬁusd acefate, 221 m@hgdklﬁ m¢ 1¢55% hydf- theetitlel -
isgydro?% iglih ; - 7 a-ppey ; ) g} 6HDI =75 H)ZT(QGH@t |dggaqdof
e rr

“3a, ZQS 6,7, 7a%x§ﬁy‘§é&éﬁ FriﬁRS; 3 Zf(ff% 4’5’%&& %ﬁy? b3 Hz, 2cHy), 417
hept enyl ) - 7a- nﬁbﬂ‘sylll—BI-ElrI’)dérB»%(lﬁJs LH, CH’} 288 \(dr dbl Jnminbys eifeS Hz, CH)oSix@e
was added 950 ra@[ 12H cmﬂﬁlf)(—LOthrBXE wljumd ronate at room

tenperature in‘an argon at mosphé Thée TeaCtion mixture 20 was stirred
for 5 hours. Then, 25 ml of ether was added and stirred for 15 m nutes,
filtered thrgugh celite pad, and the pagXueiPLBhed with 3 x 40 m of
ethyl acetate. The conbined fi Itrat es were evaporated to dryness. The
crude product was_purified by FLA chr omat ogr.aphy W|th hexane- et hyl

acetate 5:2 to[é(%)ﬁ]@i{’ﬁ@%zwn’zé 3550 d . {2t eXaly@fouhol 1 -methyl-5-ethyl-
EXAVPLE 8 5-hydroxy-3E-heptenyl)-7a-methyl-4H-inden-4-one

15 To a stirred of 133 mg (0.434 mmole) of [1(R*),3aR*(3ac,48,7aB)]
-3a,4,5,6,7.7a-hexahydro-1-(1-methyl-5-ethyl-5-hydroxy-3E-
heptenyl)-7a-methyl-3H-inden-4-0l in 4 ml anhydrous methylene
chloride was added 950 mg (2.527 mmole) of pyridinium dichromate
at room temperature in an argon atmosphere. The reaction mixture

20 was stirred for 5 hours. Then, 25 ml of ether was added and stirred

for 15 minutes, filtered through celite pad, and the pad was washed

with 3 x 40 ml of ethyl acetate. The combined filtrates were
evaporated to dryhess. The crude product was purified by FLASH

chromatography with hexane-ethyl acetate 5:2 to give 111 mg (84%)

of the title compound.

8]
¥ ]

EXAMPLE

[I(R*),3aR*(3ac,7aB)]-3,32,5,6,7,7a-Hexahydro-1-(1-methyl-5-ethyl-
30 S-{(trimethylsilvl)oxy]-3E-heptenyl)-7a-methyl-4H-inden-4-one

To a solution of 111 mg (0.365 mmole) of [1(R*),3aR*-(3act,7aB)]-
3,3a,5,6,7,7a-hexahydro-1-(1-methyl-5-ethyl-5-hydroxyv-3E-
heptenyl)-7a-methyl-4H-inden-4-one in 4 ml! anhydrous methylene

35 chloride -was added 0.375 ml (2.56 mmole) of I1-(trimethylsilyl)-
imidazole. The reaction mixture was stirred in an argon atmosphere
for 23 hours. It was then quenched by addition of 10 ml water,
stirring for 15 minutes, addition of 20 ml of brine and extraction with



[1(R*), 3aR* (3aferr],7aferr])]-3,3a,5,6,7, 7a- Hexahydro- 1 -(1
et hyl - 5-ethyl - 30 -
5-T(trimethylsilyl)oxy]-3E-heptenyl)-7a-nethyl -4H i nden- 4- one " To
a solution of 111 ny (0.365 mmole) of [1(R*),3aR*-(3a[err],7aferr])]-

3,3 a5 ,6,7 ,7a-hexahydro- 1-(1-nethyl-5-ethyl-5-hydroxy-3E-

hept enyl ) - 7WORBOAB- 4H i nden- 4-one in 4 m_anhydrous met hyl EnEERE04%34) or i de
was added 0.375 m (2.56 mmol e) of 1-(trTr?é)tﬁyI silyl)- i m dazol e. The
reaction mxture was stirred in an argon atnosphere for 23 hours. It
was then querkchedObynladflidgthgh acttat® nTTheabganic layasi wereovdshed1Bivel fiess,

‘addition of 20 oflelbhle 30 LA "sWibh sulfare gnd YRRFEPT

PCT/ EP96/ 04954 o

et hyl acet at dirymess. or §hai erudgy draduglr vagapweidiad by HLydSH chrogmatpgraphy
wat er-brine kiith Héif@-Ongl &Reiremosulibabieans] emape9s9gdof Qhe titlélr yness.
The crude product vvaa purified by FLASH chr omat ogr aphy wth

hexane- et iyl “ABPEPBY10:1 to give 131 ngy (95% of the title 5 conpound.
EXAMPLE 9 1, 25- D hydr oxy- 16, 23E- di ene- 26, 27- bi shono- chol ecal ci ferol 10
To a stirred solution of 405 ng (0. 69 XEMEBIE® [ 3S-
(1Z,3[err],5[err])]-[2-[3,5-bis[[1,1 -dinethyTethyl)di nmethylsilyl]oxy]-2-
met hyl ene- cycl ohexyl i dene] et hyl ] di phenyl phosphi ne oxide in 5 m

anhydr ous t etlr,2ByBibydrexy at 6,238 -dieh & 202 7Tabikhd o 4hblecalddfést 1 5 nmmol e)
of 1.6 Mpsbutyllithiumin hexane dropwi se in an argon at nosphere.

After 5 mnutes of _stirring, to the thus obtain red
To a stirred solution o} 405 mg (0.6e9d5 mmole) of [3S-

(1Z,30,5B)1-[2-[3.5-bis[[1,1-dimethylethyl)dimethylsilyl]Joxy]-2-
methylene-cyclohexylidene]ethylldiphenylphosphine oxide in 5 ml
anhydrous tetrahydrofuran at -78°C was added 0.434 ml (0.694

15 mmole) of 1.6 M n-butyllithium in hexane dropwise in an argon
atmosphere. After 5 minutes of stirring, to the thus obtained red
solution was added dropwise over a 10 minute period a solution of
131 mg (0.348 mmole) of [1(R*),3aR*(3ac,7aB)]-3,34,5,6,7,7a- _
hexahydro-1-(1-methyl-5-ethyl-5-[(trimethylsilyl)oxy]-3E-heptenyl)-

20 7a-methyl-4H-inden-4-one in 4 ml of anhydrous tetrahydrofuran.
The reaction mixture was then stirred at -78°C for 2 hours. It was
quenched by addition of 10 mi 2N Rochelle salt solution and warming
up to room temperature, then extracted with 3 x 90 ml of ethyl
acetate. The combined extracts were washed three times with brine,

25 dried over sodium sulfate and evaporated to dryness. The residue
was purified by FLASH chromatography with hexane-ethyl acetate
30:1 to give 220 mg of the trisilylated intermediate.

To the solution of trisilylated intermediate (220 mg) in 3 ml
30 anhydrous tetrahydrofuran was added 3.2 ml (3.2 mmole) of 1M
" tetrabutyl ammonium fluoride in tetrahydrofuran, and this reaction
mixture was stirred at room temperature in an argon atmosphere for
19 hours. S5 ml of water was then added, stirred for 15 minutes,
diluted with 20 ml brine and extracted with 3 x 90 ml ethyl acetate.
35 The combined extracts were washed with water-brine 1:1, dried over
sodium sulfate and evaporated to dryness. The crude product was
purified by FLASH chromatography and by preparative HPLC with
hexane-ethyl acetate 1:5 to give 126 mg (82%) of crystalline title



sol uti on was added dropwi se over a 10 m nute period a solution of 131
.my (0.348 mole) of [1(R*),3aR*(3a[err],7a[err])]-3,3a,5,6,7, 7a-
hexahydro- 1-(1 -methyl-5-ethyl-5-[(trinmethylsilyl)oxy] -3E-heptenyl)- 20
7a- met hyl -4H i nden 4-one in 4 m of anhydrous tetrahydrofuran. The
reaction m xture then stirred at -78[err]C for 2 hours. pér¥psen49se
quenched by a\ﬁalgf’ll%’sof 10 m 2N Rochel l e_sglt solution and warm ng up
to roomtenperature, then extracted with 3% 90 M of et hyl acet at e.
The conbi ned extracts were washed three tinmes with brine, 25 dried over
sodi um sul f at ec@m@oﬁnaporrapedl?zbldﬁyﬁes{ﬁr.oxﬂ'he'ﬁr astrdhydrofumasnpnlmyilf i ed by

. FLASH ch t - | t &, 220 f
t he tr?sirf);?at?g)d'nrﬂ%/)er rré% ')éaﬂie (%btiy EtOH) %}\?k}énasxoﬁg ?1 0 tr| si|l Ingt gd

i nt er medi ate (20829 sNMRd@QGWdﬁ&é9 t(%t?ﬂéiﬁkllrubiﬂﬁ%mtv&i% haded Hz.2 m
(3.2 nmmol e) " of 2&H4 5, IG?M@HUU%L eamnmcm)‘uusn (®e 4H) 2CHDANY.68qkmir BH, CHhd

t hi t d {

bmosphere forof CHaY h8E (3T TR SRR SRR 103 A, CHOR
m nut es, dC[[-LrI)eQ 60 t(did 2tHndvibr= 3¢5 Hzd Jgsmr=ad2ed Hai OH 36CHQ).n2.83t (O]
acetate. 35 Thg qogty g&w%g ey maahﬁﬂ W f, TS, boi 5842k, 20 i ed

pur i {1 ed Eﬁd'p‘iﬁ"giﬁ'mﬁ%i%p%r S3§y el 1 iy FD. 853! 1IES

hexan/e et hyl agp@gtat gHE, Jukas & V5.6 H2,6CHY), 6.32%5.38f (ABy23Hall+ 4.3 Hz, €H CH);
WO 97/ 1905 P 6304954
- 21 - % Analvsas Calcd E°§3CE%§648‘% (():m‘]?log tH ethzgr?yc}: o(;xfnlcjir gr?/ met h;G/IILI '
formate). [[eﬂﬂ}}{err] + 26[err] (c0.2, EtOH); W [err]max (EtOH): 263 nm
([err] 18.200); 1H-NWVR (CDCl[err]): [err] 0.69 (s, 3H,CH err]), 0.85 (t,

6H, J = 7.5 Hz, 2CH err]), 1.02(%@7& CH err]), 1.52 (m
4H, 2CHerr]), 1.68 (m 1H CH 5 of ; ddd, 1H, Jvic = 3.5 and
8.5 Hz. Jgem = 12.5 Hz, CH of
15 [1(R*).3aR*-(3ac,4B,7aB)]-3a,4,5.6,7,7a-Hexahydro-1-(1-methyl-5-
ethyl-5-hydroxy-3Z-heptenyl)-7a-methyl-3H-inden-4-0l

A mixture of 215 mg (0.71 mmole) of [1(R*),3aR*-(3ac.,4f,7aB)]-
3a,4,5,6,7,7a-hexahydro-1-(1-methyl-5-ethyl-5-hydroxy-3-

20 heptynyl)-7a-methyl-3-inden-4-0l, 5 ml ethyl acetate, 12.5 ml
hexane, 0.35 ml absolute ethanol, 0.0175 ml quinoline and 35 mg of
Lindlar catalyst was hydrogenated at room temperature and normal
pressure for 1.5 hours. The reaction mixture was filtered through a
Celite pad, and the pad was washed with ethyl acetate. The combined

25 filtrates were washed with 1N HCIl, water, 2N potassium bicarbonate,
water and brine, dried over sodium sulfate and evaporated to
dryness. The crude product was purified by preparative HPLC (YMC
column) to give 200 mg (92.5% of the title compound). IH-NMR
(CDC13): 8 0.90 (t,6H,J = 7.5 Hz, 2CH3, 1.01 (d.3H, J = 6.5 Hz, CH3), 1.05

30 (s, 3H, CH3), 1.57(q, 4H, J = 7.5 Hz, 2CH3), 4.17 (brs, 1H, CH), 5.22 (br
dt, 1H, Jvic = 1.5 Hz, Jcis = 12 Hz, CH), 5.38 (dt, 1H, Jvic = 7 Hz, Jcis = 12

- Hz, CH).



CHerr])y, 2.60 (dd, 1H, Jvic = 3.5 Hz, Jgem= 12.5 Hz, CH of CHerr]), 2.82

(m . 1H, CH of CH err]), 4.24 (m 1H CH), 4.45 (m1H CH), 5.02. 5.34
(2s, 2H, CHerr]), 5.32 (brs, 1H CH), 5.38 (d, 1H, Jtrans = 15.5 Hz,
CH), 5.52 (dt, 1H, Jvic = 7Hz, Jtrans = 15.5 Hz, CH), 6.11, 6.38 (AB,
2H, J = 11.5 Hz, CH CH); 10 Analy5|s Cal cd for C20HA403: C79 04 H 10. 06;
Found: C 78. 79O %¥1%058 10 21 2 TEFR§4954 £ 10
15 - -

[1(R*),3aR*-(3aferr],4[err],7aferr])]-3a, 4 5,6, 7, 7a- Hexahydr o- 1- ( 1- nethyl
- ethyl -5 hydroxy 3Z- heptenyl) 7aiﬂ§Aﬂﬂﬂd§ﬂipnden 4- ol

m xture of 215 ng (0.71 nnDIe) of [1(R*),3aR*-(3a[err], 4[err] 7a[err])]
3a, 4,5,6,7, 7a- hexahydr o- 1- t hyl - 5- et hyl - 5- hydr ox

hept ynyl ) - 7a- nEHRT1.32R{¢€ am 7015)]53 AR, 17aalsl@mhéf rqzlﬁlnmcthyl-mgdml

0.35 nl absol UB%?BF@Q?QZ%Q&[@)N ’ﬂ&“rﬁ@iﬁi‘ﬁ@ﬂ%@%nm She Li ndl ar
cat al yst was hydrogenated at room tenperature and nor mal pressure for

1.5 hours. The reaction nixture was filtered through a Celite pad, and
t he pad was washed with ethyl acetate. The conbined 25 filtrates were
washed with 1IN HO , Taag cstirred spbitieds iofin2 9 ong bidhét e mmolewaf i (Bfili3pRi*re,

dried ov]ger Zogtmmﬁ [Frape]sBul4e3,appAi-ge xabydro- w(xnﬁfe&hvirhjeeewng grgd/uc]E
1o D19 oL SRR RS Ly P8 S P18 s
2CH err], 1.01medhgldnel chlogide hras GQdedr 1)2861. 0T 3/0Y snmRik) @ @yrijd)mlum
1.57(q, 4H10] dﬁ&ﬂéﬂﬁk gt%@ r]témg ét}BSanlﬂcoqba’tm§ 'ﬁ_‘lger%br The 1H
vie = Lo H e ion § i 6 hours. * 35 ml of Gh s dld2
Hz, CH). mx;;xfplg@ggstlrre ours. © 35 m ether wa added
PCT/ EP96/ 04954and stirred for 15 minutes, filtered through a -Célite- pad, and the pad
was washed with 3 x 25 ml ethyl acetate. The combined filtrates
were evaporated to dryness. The crude product was purifiec by
15 FLASH chromatography with hexane-ethyl acetate 3:1, to give 182 mg
(91.5%) of the title compound. 1H-NMR (CDCI3): 0.81 (s, 3H, CH3), 0.88
(t, 6H, J = 7.5 Hz, 2CH3), 1.06 (d, 3H, J = 6.5 Hz, CH3), 1.56 (g, 4H. J =
7.5 Hz, 2CH?2), 2.84 (dd, 1H, Jvic = 6.5 Hz, Jgem = 10 Hz, CH of CH2),
5.22 (d, 1H, Jcis = 12 Hz, CH), 5.33 (s, 1H, CH), 5.35 (dt, 1H, Jvic = 6.5
20 Hz, Jcis = 12 Hz, CH).

EXAMPLE 12

[1{R*),3aR*-(3a0,72B)]-3,32a,5.6,7,7a-Hexahydro-1-(1-methyl-5-ethyl-
S-[(trimethylsilyldoxy-3Z-heptenyl)-7a-methyl-4H-inden-4-one

N
(V)]

To a solution of 182 mg (0.597 mmole) of [1(R*),3aR*-{3ax,7aB)]-
3.3a,5,6,7,7a-hexahydro-1-(1-methyl-5-ethyl-5-hydroxy-3Z-
heptenyl)-7a-methyl-4H-inden-4-one in 10 ml anhydrous methylene

30 chloride was added 0.542 ml (3.58 mmole) of 1-(trimethylsilyl)-
imidazole. The reaction mixture was stirred at room temperature
overnight. The reaction mixture was then diluted with hexane,
washed with water and brine, dried over sodium sulfate and
evaporated to dryness. The crude product was purified by FLASH

35 chromatography with hexane-ethyl acetate 10:1 to give 218 mg (97%)
of the title compound. IH-NMR (CDCl3): 5 0.12 (s. 9H, 3CH3), 0.80 (s.



EXAMRLE 11 [1(R*),3aR*-(3a[err],7a[err])]-3,3a,5,6,7 , 7a- Hexahydro- 1
~-(1 -nethyl-5-ethyl - 5- hydr oxy- 3Z- hept enyl ) - 7a- net hyl - 4H i nden- 4- one

To a stirred solution of 200 ng (0.652 nmole) of [1(R*), 3aR*-
(3a[err],4[err],7a[err])]-3a,4,5,6,7, 7a- hexahydro- 1 -(1 -nethyl-5-ethyl-5-
hydr oxy- 3Z- hept e -7a-nmet hyl -3Hinden-4-0l in 10 m anhydr

nmet hyl ene chlglﬂggébgﬁés added 1.286 g (3. 3Q17§n"r_ol e) of pyridi ﬁnlgpfgmwt
dichromate at room tenperature in an argon” atnosphere. The reaction
m xture was stirred for 6 hours. 25 m of ether was added and stirred

for 15 mi nut es3HiCHa).c86( 6HgH = 7CeHz &GHA). kA8 (dhdHpdd= 6.5 HraSH@s hed

dryness: The' cfiude Bagutt ses m b B by 15 ELAGE Ghra oAby

hexane- ét hyl a?gfﬁeégzsjgpga@ﬁi ;gz%?ﬂj L 11 (Iéi'.Ag% %f‘% %?ﬁﬁeiegkﬁbund.
7.5 Hz

[err] H NVR ( CDCH, gwid ¥:6.8.84. Icss =3H.5CH.eCH)) 5.10. 88&s, 1H, QH).6H, J =

2CH err]), % 06 (d, 3H, J = 6.5 Hz, CHerr]), 1.56 (g, 4H J = 7.5 Hz,
2CHerr]), 2.84 (dd, 1H, Jvic = 6.5 Hz,_Jgem = 10 Hz, CH of CHerr]),

5.22 (d, 1H, Jcis = 12 Hz, CH), 5.33 ( PEE)135 35 (dt, 1H, Jvic = 6.5
20 Hz, Jcis = 12 Hz, CH) EXAMPLE 12

1(R*), 3aR*- (3 7al - 5.6, 7. 7a; He 1 (1-methy] - 5- et hyl -
25 S0 (tri et SR YIRERI SIS e 36 TLERS RO Phlee et > o
To a solution of 182 ng (0.597 mvle) of [1(R*),3aR*-(3alerr], 7aferr])]-
3 ,3a,5 , 6,16 7a- hexggydrQirrdd (sbiutmmwf-ﬁ@txhglEﬁemolrhm@lc)%f [33-312,3:1,5[3)_]-

vas. adtietl 0. 5aE2THe s BisblChbr SR e YDA iV oI Y ekt Balen€, The

reaction m xt ucgclohexgiidenelethyl)dipirenydpipespitine eoxide dneldninghtof Emhydrous
reaction m Xt Ug&ryiadrbf@andidy ULEEh QN % Bs HIGRAC0.62 mIqBlved YArhbleyaber: end

or odust s puPTPYSBYSRL ki PSR ARV ABnghuaise ArRNEoRtHy| BBE at o

10: 1 to gi vie 2tdaatipn( 9Titure tuoded: redt and etlompdondperfisted Huxiig the

(CoC [err]): [eaakidy &% 168 Mk (03578 ahidole) @f80 (RS:),3aR*(3an,72B)]-
3,3a,5,6,7,7a-hexahydro-1-(1-methyl-5-ethyl-5{(trimethylsilyl)oxy]-
3Z-heptenyl)-7a-methyl-4H-inden-4-one in 8 ml anhydrous
tetrahydrofuran. The reaction mixture was stirred at -78°C for 2

20 hours, then quenched with water and extracted thoroughly with ethyl

acetate. The combined extracts were washed with water and brine,
dried over sodium sulfate and evaporated to dryness. The crude
intermediate was purified by FLASH chromatography with hexane-
ethyl acetate 20:1 to give 328 mg of the trisilylated intermediate.

To the solution of the trisilylated intermediate (328 mg) in 10
ml! anhydrous tetrahydrofuran was added 4 m! (4 mmole) of 1M
tetrabutyl ammonium fluoride in tetrahydrofuran, and the reaction
mixture was stirred at room temperature overnight. It was then
30 diluted with water and extracted with ethyl acetate. The combined
extracts were washed with water and brine, dried over sodium sulfate
. and evaporated to dryness. The crude product was purified by
preparative HPLC (YMC column) with hexane-ethyl acetate 1:4 to give
191 mg (75%) of the title compound as white foam:. ()3 + 20.5° (c 0.2,
35 EtOH); UVA (EtOH): 262-263 nm (e = 14450); 1H-NMR (CDCI3); 8 0.7 (s,
3H, CH3), 0.9 (&.6H, ] =7.3 Hz, 2 CH3), 1.05 (d, 3H, J = 6.8 Hz, CH3), 1.57
(m. 4H, 2CH2). 1.91 (ddd. 1H, Jvic = 3.5 and 8.5 Hz, Jgem = 12.5 Hz, CH
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- 23 - 3H, CH3), 0.86(t, 6H, J = 7.5 Hz, ZCH[err]) 1.05 (d, 3H, J =

6.5 Hz, CH3), 1.55 (g, 4H, J = 7.5 Hz. 2CH[err]) .84 (dd, 1H, Jvic =
6.5 Hz, Jgem = 10 Hz, CH of CH2), 5.08 (br dt. 1H, JV|c:15Hz Jcis
=11.5 Hz, CH), 5.25 (dt, 1H, Jvic = 6.5 Hz, Jcis = 11.5 Hz, 5.31

(brs, 1H, CH)WO 919058 EXAMPLE E@TfEP'D 104954

1, 25- Di hydr oxv- 16, 23Z- di ene- 26, 27- bi shono= Horecal ciferol 10 To a

stirred solution of 578 ng (0.992 nmole) of [3S-(1Z 3[err],5err])]-
[2-[3, 5-bi s[[ (oF, G}QI)WEW&’hﬁ“ﬂ{)@Hﬁati‘Bl Kbk al 18K Voo ﬂﬂtzhylr?zne:H of CH?),

CLEr oyt of ur SELKOY et LR AN 628 b5 ob 1 Chn ok 43 W 5,1, e,

n-butyl it hi ud.02 Hddalids, RbpulD), 52, allljofclat#mgﬁhHrzeCHDhé 3% (z,eHd} i on
m'xtureturne - e_d i taNaf 1218
T xture tur ner e?idiggg’% SO PRSIl U100 CAE 6.11. 8981 iSR! )2

3, 3a, 5, 6, 7, 7a-Hek 1rrethy| 5-ethyl -5[(trinethylsilyl)oxy]-

3Z- hept enyl ) - 7a- met hyI -4Hinden-4-one in 8 nl anhydrous
tetrahydrofuran. The reaction m xture P ead at -78C for 2 20 hours,
t hen quenched with water and extract ed% w th ethyl acet ate.
The conbi ned extracts were washed with water and bri ne, dried over

sodi um sul fate and evapor at edriloDds, %e;%rnggfth@ﬁmn Capb tfeer medi at e was

purified b FLASH chr omat ogr aphy w th hexane- et hyl acet ate 20:1to
gi ve 328 gf—t-ho-tpt-sidylat-0di-At-araBdi-at 8—25 Tothe-sol ution
of the trisiljylated internediate (328 ng) in 10 ng/zapgdious
t et rahydr of ur d4nm (4 mole) of 1M tetrabutyl ammoni um
fluoride in tg??lﬁﬁygﬁg%ran, and the reaction
0.0005 - 0.050
Butylated Hydroxytoluene (BHT) 0.016
Butylated Hydroxyanisole (BHA) 0.016
Mygclyol®-812 gs 160
EXAMPLE b
Oral Dosage Form Soft Gelatin Capsule
15
mg/capsule
Compound C 0.0005 - 0.050
a-Tocopherol 0.016
Myglyol®-812 gs 160
1. Suspend BHT and BHA (Example a) or a-Tocopherol (Example b)
in Myglyol®-812. Warm to about 50° C, and stir until dissolved.
20 2.  Dissolve Compound C in the solution from.Step 1.
3. Fill the solution from Step 2 in a soft gelatin cap.
All steps are performed under a nitrogen atmosphere and
25 protected from light.



m xture was stirred at room tenperature overnight. It was then 30 diluted
‘Wth water and extracted wt The conbi ned extracts were
washed with water and bri ne”“mmmummlmml m sul fate and evapor at ed
to dryness. The crude product* wds purlfi®d by preparative HPLC (YMC
columm) wi th hexane-ethyl acetate 1:4 to give 191 ng (75% mﬁﬁitle
conpound as mq%zn?q;g [[err]][err] + 20. rr] (c 0.2, 35 @%&—,ﬁé’ err|
(EtOH): 262-263 nm ([err] = 14450); [err]H (cbcferr]); [err] 0.7 (s,
3H, CHerr]), 0.9 (1.6H, J =7.3 Hz, 2 CHerr]), 1.05 (d, 3H J = 6.8 Hz,

CHerr]), 1.57 (m 4H, 2CHerr]), 1.9Qldigdd, 1H, Jvic = 3.5 and 8.5 Hz,
-Jgem = 12.5 Hz, CH WD 97/ 19058
PCT/ EP96/ 04954 of CHerr]),

2.48 (m 2H, CH err2j-Hydsixy46-ane14, nglrﬁfwm-@qhzcalepqulcnqeerrlmlves
2.82 (br m 1Hof GHeOforehitiarrl)., 4.24 (br m 1 H CH, 4.45 (br m 1H CH,
5.02, 5.34 (2s, 2H, CHerr]), 5.23 (d, 1H, Jcis = 12.3 Hz, CH), 5.35 (s,
1H, CH)° 5.37 (dt, 1H Jvic = 7Hz, Jcis = 12.3 Hz, CH), 6.11, 6.38 (AB,

2H, J = 5 11.3 Hz, CH CH). EXAMPLE a
Oral Dosage Form Soft Gelatin Capsul e 10' ng/ capsul e
Conpound C A—G—OH 0.0005 - 0.050
But yl at ed Hydr oxyt ol uene (BHT) 01016 But yl at ed

Hydr oxyani sol e ( BHA) Eﬁ yol -812 (s

160

wherein A is a carbon-carbon double bond having the E or Z
stereochemical configuration, or A is a carbon-carbon triple bond,

10 Et is ethyl, and R is hydroxy and R! is hydrogen or =CH3, or R is
hydrogen or fluoro and Rl is =CHj3.

2. A compound in accordance with claim 1, wherein A is a carbon-
carbon double bond with E configuration, particularly wherein R is

15 hydroxy, specially wherein R1 is =CHp, preferably 1,25-dihydroxy-
16,23E-diene-26,27-bishomo-cholecalciferol.

3. A compound in accordance with claim 1, wherein A is a carbon-

carbon double bond with Z configuration, particularly wherein R is
20 hydroxy, specially wherein Rl is =CH2, preferably 1,25-dihydroxy-

16,23Z-diene-26,27-bishomo-cholecalciferol.

- 4. A compound in accordance with Claim 1, wherein A is a carbon-
carbon triple bond, particularly wherein R is hydroxy, specially
25 wherein Rl is =CH2, preferably 1,25-dihydroxy-16-ene-23-yne-
26,27-bishomo-cholecalciferol.
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EXAMPLE b Oral Dosage Form Soft Gelatin Capsule 15

ng/ capsul e Conpound C 0. 0005 - 0.050
[err]- Tocopher ol AN o 010 waiyai ferr) o2z
gs sSuspend BHT and BHA (Exanpl e a)
or [err]-Tocopherol (Exanple b) |n Mygl yol -812. Warm to about 50[err]
C, and stir WhI¥190%8i ssol ved. 20 2. Di ssol ve Conpound CPEWEP#6048%| uti on
from Step 1. 3. Fill the solution BPom Step 2 in a soft gelatin cap.
Al'l steps are perfor med under a nitrogen atnosphere and 25 protected from

l'i ght. Cl ai nms 1.
"25- Hydr oxy- f6 ene- fé’%o%llldsh%fnéh%hfglrrggg ciferol derivatives of the
formula 5 [err]

HO

6. A pharmaceutical composition, particularly for the treatment of

10 neoplastic diseases, such as leukemia comprising an effective amount
of one, two or more compound(s) of the formula I as in claim 1, 2, 3 or
4, and an inert carrier.

7. The compounds as in claim 1, 2. 3 or 4 for use as HL-60 cell
15 differentiation stimulating agents, particularly for the treatment of
neoplastic diseases, such as leukemia.

8. The use of the compounds as in claim 1, 2, 3 or 4, for the
manufacture of a medicament for the treatment of neoplastic diseases,
20 such as leukemia. -
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\/\herel n ATT'S a carbon=-ctarbon-doubl e bond having the E or Z
stereoche n, or Ais a carbon-carbon triple bond, 10
is et h;”i m I!HE"@! xy and Rl ert]2$§s hydrogen or =CH2, or Ris
hydr ogen or * toro is =CH err]. 2. A corrpound in
accordance wth claim1, wherei n Ais élc,ar bon- carbon doubl e bond with

E configuration, parti cuI arly wherein 5 hydroxy, specially wherein
Rlerr] is =CH err], preferably 1, 25-di hydr oxy-

16, 23E- di ene- 26, 27-bi.shono- ¢chol e i.fer und in

accor dancd -wi t r?ﬁléyﬁmxy T%‘il‘?rz% &3 E %&‘P%‘:h"leﬁéf@%ﬁggg &L1INBAY S t h
"Z confi guiggt kjgd, faramdliacul arly wherein Ris 20 hydroxy, specially wherein
Rlerr] is =CH err], preferably 1, 25-di hydroxy- 1

6, 23Z- di ene- 26, 27- bi shomo- chol ecal ci f er ol A compound in
accordance with Caim1l, wherein A |s a carbonE carbon triple bond,

particularly wherein R is hydroxy, ah] Y 25| wherei n T
preferably 1,25-di hydroxy-16-ene- 23 - A6 2700 sho Rh_@M%@ﬁNElSI-EEDI
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16, 23E- di ene- 26, 27- bi shono- chol Q| Et
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wherein A is a carbon-carbon double bond having the E or Z
stereochemical configuration, or A is a carbon-carbon triple bond,

10 Et is ethyl, and R is hydroxy and R! is hydrogen or =CH3, or R is
hydrogen or fluoro and Rl is =CHj.

2. A compound in accordance with claim 1, wherein A is a carbon-
carbon double bond with E configuration, particularly wherein R is
hydroxy, specially wherein Rl is =CH2, preferably 1,25-dihydroxy-
16,23E-diene-26,27-bishomo-cholecalciferol. '

3. A compound in accordance with claim 1, wherein A is a carbon-

carbon double bond with Z configuration, particularly wherein R is
20 hydroxy, specially wherein Rl is =CH2, preferably 1,25-dihydroxy-

16,23Z-diene-26,27-bishomo-cholecalciferol.

4. A compound in accordance with Claim 1, wherein A is a carbon-
carbon triple bond,_particularly wherein R is hydroxy, specially

25 wherein Rl is =CH2, preferably 1,25-dihydroxy-16-ene-23-yne-
26,27-bishomo-cholecalciferol. '
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A7 A pharmaceutical composition, particularly for the treatment of

10 neoplastic diseases, such as leukemia comprising an effective amount
of one, two or more compound(s) of the formula I as in claim 1, 2, 3 ,of
Ut ’) A and an inert carrier. £
or

@oz./ The compounds as in claim 1, 2, 3/9{ 4 Ifor use as HL-60 cell
15 differentiation stimulating agents, particularly for the treatment of
neoplastic diseases, such as leukemia

' <'or 5
q. /8/ The use of the compounds as in claim 1, 2, 3/ of 4/ for the

manufacture of a medicament for the treatment of neoplastic diseases,
20 such as leukemia.
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neopl asti c di seases, such as | euk
tn.claiml1, 2, 3, 4 or 5 for the
treatment of neopl astic diseases,
GEANDERTES BLATT

em a.
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-The invention relates to a compound of formula (I) wherein A is a carbon-carbon double bond having the E or Z stereochemical
conﬁgut?tion. or A is a carbon-carbon triple bond, Et is ethyl, and R is hydroxy and R! is hydrogen or =CHj>. or R is hydrogen or fluoro
and R! is =CHz. They stimulate HL-60 cell differentiation and accordingly, are useful as agems for the treatment of neoplastic diseases,




