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Dermatological use of vitamin D derivatives · 

The present invention relates to the use of vitamin D derivatives of the 
formula I 

I 

I x 

.~a 
HO OH 

wherein 
X is =CH2 or H,H; 
Y is a moiety -CH(CHs)-(A>zi-C(O)-ORl (a) 

lO -CH(CHs>-CH2-0-C(O)-R2 (b) or 
-C(O)-ORl (c) ; 

A is-CH=CH- or CH2-CH2-
Rl is lower alkyl, eycloalkyl, cycloalkylmethyl, -CH2R3 or -CH2-CH2R3; 
R2 is lower alkyl, cycloalkyl or R3; 

l5 R3 is hydroxy-lower alkyl, hydroxy-cycloalk.yl or tritluoromethyl-hydro:xy­
nieder-alkyl; 
n isO or 1; 
and the dotted bond in the five-membered ring is. optional; 
in the treatment of dermatological conditions, in particular keratinization 

20 disorders such as psoriasis, as well as acne and photodamaged skin; and to 
the use of the compounds of formula I in the manufacture of 
pharmaceutical compositions for the treatment of the aforementioned 
conditions. 
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The invention farther relates to novel vitamin D derivatives of the 
formtlla I given above, wherein X, Y, A, Rl, R2, R3 and n have the above 
me~g; with the proviso that Xis H,H when Y is a moiety 

-CHCCH3)-CH~C(O)-C(OH)(CH3l2 

and the dotted bond in the five-m~bered ring is ab&ent; to a process for the 
preparation of the compounds of fOrmula I, and to pharmaceutical 

10 c~positions containing a compound of the formula I wherein X, Y, A, Rl, 
"lt2, !(3 and n have the abov• Di~; with the ptOviso that Xis H,H when Y 
~s a moieey -CB(CHs)-CH2-0C<OJ.:e(OB)(Clla)2 and the dotted bond in the 
five-membered ring is absent. 

15 The term "lower" as used her& denotes preferably moieties 
. 'ct>ttttdning 1-5 carbon atoms, such as methyl, ethyl, isopropyl, isobutyl, tert.­

butyl and 3-pentyl. Cycloalkyl mdi~es may be monocyliuc such as 
. . . . ...,,.,.; -. 

· dydlo-propyl, cyclopentyl, cyclohU,l and eycloh~ptyl or bicycllc such as 6.6-
·cJimetyt-bicyclo[3.3.1Jhept-2-yl. Eomples of hydroXy-lower alkyl moieties are 

9l · !-hydroxy-2·propyl, 2-hydroxy-2-mNlyl-butyl and S-hydroxy-3-methyl-butyl. 
:'.hainpJes of hydroxy-cycloalkyl tit4i 1-hydroxy-cyclopentyl, 1-hydroxy­
ctclohexyl andl-hydroxy-cyclohe:Pijl. A tritluoromethyl-hydrox:y-lower alkyl 
moiety is, for example, 2-hyctroxY-2.:tritluoro-propyl. 

25 1n the structural form.ulai presented herein a broken bond (HO am ) 

denotes that the substituent is below the plane of the paper and a wedged 
bond ( • OH ) denotes that the substituent is above the plane of the paper. In . 
compounds of formula I wh~ii the dotted bond in the :five-membered ring 
is absent Y is above the plab.e of the paper ( .. Y ) In the compounds of 

ao formula I wherein Y is a moiety (~) or (b) the carbon atom 20 (the one 
adjacent to the ring carbon atom) inay have R or S configuration. 

In accordance with this ini'e:b.tion, the novel com.pounds of formula I 
can be prepared b! a proc_ess which com.prises removing the hydroxy 

as protecting groups from a Ct>)npottttd of the formula n 
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Y' 

n 
I x 

~a zo oz 

wherein Z is a protecting group and Y' is a moiety Y wherein any hydroxy 
groups contained therein are protected, 

5 with the proviso that the preparation of compounds wherein Xis =CH2 when 
Y is a moiety -CHCCHa>-CH2-0C(O)-C(OH)(CHs)2 and the dotted bond in the 
five-membered ring is absent is excluded, 

The protecting groups Z can be any conventional hydroxy protecting 
group. Examples of such groups are silyl ether protecting groups such as 

10 tert.-butyl-dimethylsilanyl. Another example of a hydroxy protecting group 
is tetrahydropyranyl. The removal of the hydroxy protecting groups Z can be 
effected in a manner known per se for the removal of such groups. For 
instance, silylether and tetrahydropyranyl groups can be removed by 
treatment with acidic reagents, such as hydrogen fluoride or tetrabutyl 

l5 ammonium fluoride in tetrahydrofuran. 

The compounds of formula n can be obtained by reacting a compound 
of the formula m 

Y' 

Q) 
0 

with a compound of the formula IV 

&
CH ·P(O)(Ph)2 

x 

.. ~ zo oz 

m 

IV 
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or by este:rifYing a compound of the formula V 

OH 

v 

with an acid of the formula R2COOH or a reactive derivative thereof, 

wherein in the above formulas Ph is phenyl; and Y' ~ X and Z are as defined 

earlier. 

10 The reaction of a compomld of the formula m with a compound of the 
formula IV can be carried out und~r the e-onventional conditions of a Wittig 

reaction, i.e. in the presence of a base, e.g., butyl lithium, in an inert organic 

solvent, such as tetrahyd:rofuran. Th-e esteri:fication of a com.pound of 

formula V is suitably carried out hy reacting the compound of formula V 

15 with the appropriate acid in the presence of a condensation agent such as 

dicyclohelCYlcarbodiimide or EDel or under the conventional conditions of a 

Mitsunobu reaction. These reactiebs as well a the ~paration of 
precursors of the compounds of formula II is described in detail in 
Examples A to S. With an apprOpriate selection of the starting materials the 

m procedures set forth in Examples A to S can be applied also to the 
preparation of compounds of formttla II and their precursors which are not 

explicitely described hereinafter. 

Eumple A: 1-Ethinyleycloj>entanol (25.0 g; 227 mmole) and 2,6· 
25 lutidine (29.2 g; 272 mmole) was dissolved in dry dichloromethane (250 ml); a 

solution of TES-tritlate (56 ml; 249 tnmole) in- dry dithloromethane (50 ml) 

was added dropwise to the sti1Ted: reaction mixture at -78°C; after complete 
addition ·stirring was continued tot db.e hour. The reaction mixture was 

allowed to warm to 0°C; 0.5 M citric acid {250 ml) was added and stining 
3l was continued for SO min.; the otibie layer was S"eparated, washed with 

half sat. aqu. NaCl (100 ml) and dried over MgS04; after filtration the solvent 
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was removed in vacuo;·the crude product was purified by distillation. 1-
Ethinyl-1-triethylsilanyloxy-cyclopentane (Al) was obtained as colourless oil; 
bp.:52°C (0.08 mbar). 

5 Analogously, there was obtained 
A2: l-Ethinyl-1-trietbylsilanyloxy-cyclohezane as a colourless oil from 
l-Ethinyl-1-hydrox:y-eyclohexane, bp (0.03 mbar): 78°0 (Kugelrohr); 

AS: 1-Ethinyl-1-trietbylsilanyloxy-eycloheptane as a colourless oil from 
10 1-Ethinyl-1-hydrox:y-cycloheptane, bp (0.03 mbar): 73°C (Kugelrohr). 

Example B: Lindlar catalyst (250 mg) was prehydrogenated in hexane 
(40 ml) and pyridine (0.26 ml) for 30 min.; after addition ofl-Ethinyl-1-
triethylsilanylox:y-cyclopentane (11.22 g; 60.0 mmole) dissolved in hexane (80 

15 ml) hydrogenation was continued at ambient temperature and normal 
pressure until the uptake of hydrogen ceased; the catalyst was removed by 
filtration through a plug of neutral alnmina (act. 3); after removal of the 
solvent under reduced.pressure the crude product was purified by 
distillation. 1-Vmyl-1-triethylsilanyloxy-cyclopentane (Bl) was obtained as a 

2> colourless oil; bp.: 100°0 (0.2 mbar), Kugelrohr. 

Analogously, there was obtained 
B2: 1-Vinyl-1-triethylsilanyloxy-cyclohezane as a colourless oil from 
1-Ethinyl-1-triethylsilanyloxy-cyclopentane, bp (0.05 mbar): 100°0 

25 (Kugelrohr); 

BS: 1-Vinyl-1-triethylsilanylox:y-cycloheptane as a colourless oil from 
1-Ethinyl-1-triethylsilanyloxy-cycloheptane, hp (0.07 mbar): 100°C 
(Kugelrohr). 

Example C: 1-Vinyl-l-triethylsilanyloxy~cyclopentane (9.06 g; 40.0 
mmole) was ozonised at -78°C in a mixture of dicbloromethane (180 ml) and 
methanol (20 ml); dimethylsulfide (8.0 ml) was added and the reaction 
mixture was allowed to warm to ambient temperature. After extraction with 

35 half sat. aqu. NaCl (200 ml) the organic layer was dried over MgS04; after 
filtration the solvent was removed in vacuo; the residual oil was dilluted 
with tert.-BuOMe (200 ml) and DmAL-H ClM solution in hexane; 44.0 ml; 
44.0 mmole) was added dropwise under stirring at 0°C; after one hour the 
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reaction mixture was hydrolysed by 4ropwise addition of 2-propanol (8.0 ml), 
wa~r (8.0 ml) and 0.5M citric acid(~~ ml) at 0°C; stirring was continued at 

amliient temperature for one hour .. The organic layer was removed, washed 
with sat. aqu. NaCl (100 ml) a:Dd ariea. over :MgS04; after-~tration the 

5 solvent was removed in vacuo; the crude produ~ was purified ~Y 

cbrolnatograpbY on silica •el &em.e : tsi.-BuO:Me - 4 : 1) (1-Triethyl­

silanylolc)'-eyclopentyl)-methanol {y1) was obtained as colourless oil. 

Analogously, there was obtained . 
- - - 2·-

10 C2: (1-Triethylsilan;yloxy-cyclolieX,.l)-methanol as a colourless oil from 

1-Vinyl-l-triethylsilanyloxy-eyclohenne; 

C3: (1-Triethylsilmiylox.y-cycloheptyl)-methanol as a colouriess oil from 1-

Vinyl-l-triethylsilanylox.y-eycloheptane • 

. 
EXemple D : 1-Vinyl-l·trietliYlsilanyloxy-cyclopentane (9.06 g; 40.0 

mmole) was dissolved in dr.r.THF (~ob ml); at 0°c bonme (1MinTHF;40.0 

ml; 40.0 mmole) was add8d dropw.Uie and the rea¢ion ~ was stirred 

for one hour at ambient tEµliJ>eniture. At 0°C water (50 ml)was added 

m dropwise, followed by NaB08•.iicl9 (7.69 g; 50.0 ~ole) and the mixture 

was stirred for additional 16 holirS .t ambient temperatU:re; after filtration 

the organic layer was removed arid concentrated iii vacuo; the aqu. layer 

was extracted with tett.-BuOMe ~·· x ~O ml); all or~c layers were 
combined, washed with sat. aqu. NaCl (50 ml) and dlied over MgS04. 

25 After filtration the solvent was r-oved in vacuo, the cnide product was 
. . • ~· ; ~ ~ · 1 . 

ehromatographed on sillea get (henne : ethyl acetate - 4 : 1). 2-(1-

Triethylsilanyloxy-cyclopeiityl)·etllimol (Dl) wu obtained as colourless oil. 

Analogously there \Vas obtaiiied 
al D2: 2-Cl-Triethylsilanylaxy-cyclohexyl)-ethanol as a colourless oil from 

1-Vinyl· l-triethylsilanyloxy-cyel~hexane; 

35 

D8: 2-(1-TriethylsilanYioX,-eyclQheptyl)·ethanol as a colourless oil from 
- ;. . . . ,;,_ 

1-Vinyl-l·triethyl&!-lanyloxy-eyclobeptane. 

Example E; 547 mg (i. 'rd n.ioD of (lS,3~,4$, 7aR)-4..[(tert-Butyl­

dimetbyl-silanylox.y)7a-m'et1iyl-~dro-inden-1-yij ethanone in 5 ml of dry 
THF were added slowly at -isoc to a solution of lithiumdiisopropylamin (1.94 
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mmoD in 5 ml of THF After 1 hour at this temperature the solution was 
quenched with an excess oftrimethylsilylchloride (5.28 mmol) and 
evaporated to dryness. The residue was dissolved in 10 ml ethanol and 
ozonolysed until a persistent blue colour. ExCess ozone was removed with 

5 argon and the resulting solution was added to a suspension of 669 mg (17.6 
mmol) sodium borohydride in 10 ml ethanol at -aooc. After stirring for 1 
hour at room temperature the reaction mixture was hydrolysed with water 
the ethanol was removed in vacuo and the residue extracted with ethyl 
acetate. The organic layer was washed with 0.5 N aqueous citric acid 

10 solution, brine, dry over sodium sulfate and evaporated. Chromatography on 
silica gel {eluent n-hexane/etbyl acetate, 4:1) afforded 516 mg (399&) of pure 
(1S,3aR,4S, 7aS)-4-(tert-butyl-dimetbyl-silanyloxy)-7a-metgh.yl-octahydro­
indene-l-carboxylic acid as a colourless solid. 

15 Enmp)e F: 144 mg (0,218 mmol) of 2,2-Dimethyl-propionic acid-(5Z, 
7E)-(1S, SR, 20S)-1,8-bis-(tert-butyl-dimethyl-sil8111loxy)-20-methyl-9,10-seco­
pregna-5, 7 ,10 (19)-trien-21-yl ester was dissolved in dry toluene (S ml) and 
cooled to-780C. Dibal (0,55 ml ofa 1,2 M sol. in toluene; 0,65 mmol) was 
added dropwise. The reaction mixture was allowed to reach ooe and was 

m then quenched with methanol (0,5 ml). A 2M aqueous potassium sodium 
tartrate solution (2ml) was added and stirred till there was a clear phase 
separation. The organic J>hase was washed with brine and dried over 
Na2S04. Removal of the solvent and column chromatography (eluent: n­
hexane/ethyl-acetate 8/2) of the residue afforded 108 mg (86%) of (5Z, 7E)-(1S, 

m SR, 20S)-1,3-bis-{tert-butyl-dimethyl-silanyloxy)-20-methyl-9,10-seco-pregna-
5, 7,10 (19)-trien-21-ol as a colourless foam. 

EDJDple G: 1.43g{4.58 mmol) of(S}-1-[(1S,SaR,4S,7aR)-4-Ctert-Butyl­
dimethyl-silanyloxy)7 a-methyl-octahydro-inden-1-yl] ethanol was dissolved 

a> in 15ml pyridine and cooled to ooc. 420 µI of POCl3 were added slowly. The 
reaction mixture was stirred at room temperature overnight then poured 
into a buffer at pH 4, extracted with n-hexane. The organic solution was 
washed with brine, dried over sodium sulfate and evaporated to dryness. The 
residue was purifi~ by column chromatography {eluent: n-hexane) to yield 

35 516 mg (39%) of (E)-(3aR,4S, 7aS)-4-(tert-Butyl-climethyl-silanyloxy)-1-
ethylidene-7a-methyl-octahydro-indene (E)-(3aR,4S, 7aS)-4-(tert-Butyl­
dimethyl-silanyloxy)-1-ethylidene-7a-methyl-octahydro-indene as a 
colourless oil. 
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EPnnple H: 1140 mg ofCS>4-l<~,3aB, 48, 7aR)-4-(tpt-butyl-dimethyl­
silanyloliy).?'a-methyl-oCtahydro-:iiiden-1-1~l-propan-1-al was dissolved in 
anhydrous THF (35 ml). DBN (640 ml; 5,36 mmol) was added and the 

5 mixture was refluxed for fou,r h.c)tµ"$. The reaction mixture , after cooling, 

was poured~ cold citric ~ !oJ.u~~u, ~~ with ethyl-acetate, washed 
with brine mid dri8d aver :Na2sQ4. ~oval of the solvent aft"orded a crude 
colourless oil (approximately 1:1 upture at CC20) ). 
The crude mixture was then dissolved in isopropanol (40 JD!), cooled to ooc , 

.10 and NaBB4 (282 mg; 6,13 mmol) •as added. The cooling bath was removed 

and stirring was continued for ~an hour at fO~ ~mperature. The 
reaction mixture w.S poured in '!Ql4 brine, extracted with ethyl-acetate~ 
dried a.fer Na2S04.· Removal of*' solvent afforded a colourless oil. HPLC 
chromatography (eluent: n-hexari~..,thyl-acetate 85:15) allowed the 

l5 separation of both diastereoisomm atfording 887 mg (50,7%) of the desired 
(R)-2-[(lR,3aR, 48, 7aR).4..(tert-Bu.tyl-dim.ethyl-silan1loxy)·7a-methyl­

octahydro-inden-1-yll-propan-1-ol 8- a colourless oil. 

Epmpe I 174 mg (0.59 D'lJll'!l) of CE)-(SaR,48,7~)-4-(tert-Butyl-
m dimethyl-silanyloxy)-1-ethylidene-7·-~etbyl-octlj1hyclro-~dene and 17. 7 mg 

(0.59 mmol) of parafo~debyd~ were dis$olved in 2 ml of toluene at o0c 
' ~ . - : . - ' . ·. . ~ 

and treated with 0.59 mmol o_~ d~etbylalum~umchloride. The solution 
was sthTed overnight at rooin W1'Hi'aWret then potQ"ed in buffer pH 4 and 

. ..., . . . . 
extracted with ethyl acetate. The qrpnie phase was washed with brine, 

25 dried over sodium sulfate fm:d eva~~rated to dryness. The residue was 
purified on silica gel (eluent hU."etbylaeetate, 4:1) to afford (R)-2-
((SaR,48, 7aS)-4-(tert-Buiyi-cibeih,l-sllanyloxy)-7a-metbyl-3a,4,5,6, 7, 7a­
hexahydro-SH-inden-1-yl)-pro~~·t-ol as ~ colourless oil. 

oo E;rampl~ J; 198 mg (o.,($00 mmol) of (R)-2-[(llt, 3aR, 48, 7aR)-4-(tert-

butyl-~ethyl-silany~oxy)..?'a-methyl-~ind~~-1-yQ-propan-l-ol was 
dissolved in pyridine (3 ml) and cooled to OQC. DMAP (18~5 mg; 0,152 mmo]) 
was added followed by a slow addition ofpivaloyl-chloride (97 ml; 0,79 
mmol).The mixture was allewed to react for half an ho'l,U' at o0c and half an . . • . ; ·. i" . ._ ·' . 

35 hour at roo.Di temperature. ~ ~-~on m,ixt'lµ"e Wl(LJ poured in a cold 
aqueous HCI C2o9&) solution. Ertniciion 'With ether, w~bing with brine, 
drying.over )la2So4 and soivent remov~ gave a dUk oil which was purified 
by column chromatography on silica gel (eluent: n-hexanelethyl-acetate 97:3) 
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affording 215 mg (86,SCJ:i) of 2,2-Dimethyl-propionic acid (R)-2-((lR, SaR, 4S, 

7aR)-4-(tert-butyl-dimethyl-silanyloxy)-7a-methyl-octahydro-inden-1-yl]­

propyl ester (Jl) as a yellow oil. 

5 AnalogoUsly, there was obtained 

10 

15 

J2: 2-Hydroxy-2-Methyl-propionic acid {R)-2.;[(lR, 3aR, 4S, 7aR)-4-(tert­

butyl-climethyl-silanyloxy)-7a-methyl-octahydro-inden-l-yl]-propyl ester as a 
yellow oil from (R)-2-[(lR, SaR, 4S, 7aR)-4-(tert-butyl-dimethyl-silanyloxy)..7a­

methyl-octahydro-inden~l-yl].;propan-l-ol 

J3: 2-Hydroxy-2-methyl-propiomc acid(S)-2-[ClR, 3aR, 4S, 7aR>-4-Ctert­

butyl-dimethyl-silanyloxy)-7a-methyl-octahydro-inden-l-yl]-propyl ester as 

ayellow oil from (S)-2-[(lR, 3aR, 48, 7aR)-4-(tert-butyl-dimethyl-silanyloxy)-
7 a-methyl-octahydro-inden-1-yl]-propan-l-ol • 

Eggmple K: 200 mg (0,612 mmol) of (S)-2-[(IR, 3aR, 48, 7aR)-4-(tert· 

butyl-dimethyl-silanyl0xy)-7a-methyl-octahydro-inden-l-yl]-propan-l-ol was 
dissolved in THF (2ml). PPhs (169 mg; 0,643 mmol) was added and the 

mixture cooled to ooc. To this, a solution of DEAD (95 mg; 0,612 mmol) and 2-

20 hydroxy-isobutyric acid (64 mg; 0,612 mmol) in THF (2ml) was added 

dropwise via cannula. After four hours the reaction mixture was poured in 
cold water, extracted with ether and dried over Na2804. Rem.oval of the 

solvent and silica gel column chromatography (eluent hexane/ethyl-acetate 

85/15) of the residue afforded 232 mg (919') of 2-hydroxy-2-methyl-propionic 

25 acid(S)-2-((lR, 3aR, 4$, 7aR)-4-(tert-butyl-dimethyl-silanyloxy)-7a-methyl­

octahydro-inden-1-yl]-propyl ester (Kl) as a yellow oil. 

Analogously, there was obtained 
K2: 2-Ethyl-2-hydroxy-butyric acid-(S}-2-IClR, 3aR, 7aR)-4-(tert-butyl-

3> dimethyl-silanyloxy)-7a-methyl-octahydro-inden-1-yl] ester as a yellow oil 
from (S)-2-[(lR, 3aR, 4S, 7aR)-4-(tert-butyl-dimethyl-silanyloxy)-7a-methyl­

octahydro-inden-l-yl]-propan-1-ol. 

Example L: 2570 mg (E)-(R)-[{lR, 3aR, 4S, 7aR))-4-(tert-Butyl-dimethyl-

35 silanyloxy)-7a-methyl-octahydro-inden-1-yl] pent-2-enoic acid ethyl ester was 
dissolved in absolute ethanol.(50 ml). 245 mg of10% palladium on carbon 

was added, the solution was degassed and maintained under an atmosphere 

of 1 atm of hydrogen overnight. The solution was filtered over a pad of silica 
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gel an~ ~e solvent was removed. ~were obtained 2188 mg ( 84, 7%) of 
(R)-[(lR 3aR, 4S, 7aR)]4<t.ert-Butyl-dimetbyl-silanyloxy)-7a-methyl-indan-1-

yl] pen~ic acid ethyl ester as a ~olOlU"less oil pure enough to be used in the 

next step. 

&1mph M: 490 mg of CR)-J(~R, SaR, 48, 7aR)J-4-Ct.ert-Butyl-dimetbyl­
silanyloxy) .. 7a-methyl-indan-1-Ji) pentanoic acid ethyl ester was dissolved in 

. . .. 
a THF/etbanol mixture 1:1 (10 ml). A 4N NaOH aqueous solution (1 ml; 4 

mmol) was ad~ed and stirred ove~t. The r_eaction mixture was then 
10 poured in a cold citric acid solution. Extraction with ethyl acetate, drying 

over N92S04 and solvent remova.l pv~ a crud~ product which was purified 

by colmpn chromatC>gra.J>by (elu~~: n-hexane/isopropanol 9:1) affording 450 
mg (98,89') of pure (R)-[(lR, 3aR, 48, '1~)]-4-(tert-Butyl..dimethyl-silanoxy)-

7a-methyl-indan-l-yl) pentanoic add. 150 mg (0,41 mmol) of the previous 
15 acid was dissolved in dichloro-methane (5 ml); dicyclohexylcarbodiimide 

(DCC} (155 mg ; 0, 75 mmoD; DM.AP Cll mg ; 0,08 mmoi) and isopropanol Cl 
ml ; 18 mmol) were added and s~ was continued ~emight. 
The reaction mixture was poured ~ a CQl~ lN aqueous HCl solution. 
Extraction with ethyl acetate, washing with brine, drying over Na2S04 and 

m solvent removal gave a crude PJ'.'04µct which was purili~d by column 
chromatography on silica gel (el~t: n-hexane/ethyl-acetate 9:1) affording 

. • t • ... . • -

167 mg (quantitative yield) of (R)-[(llt, 3aR, 4S, 7aR)}-4-(tert-Butyl-dimethyl-
silanyloxy)-7a-metbyl-indan·l-ylJ pentanoic acid isopropyl ester (Ml) as a 

colourless oil. 

Analogously, there W8$ obt~ed 

M2: (R)-4-((lR, 3aR, 48, 7a.R.)-4-(~Butyl-dimethyl·silanyloxy)-7a-methyl­

octahydro-inden-1-yl]-pentailoic a~d 1-ethyl-propyl ester as a colourless oil .-... . . . 

from (R)-[(lR, SaR, 48, 7aR)J-4-(tert-butyl-dimethyl~lanyloxy)-7a-methyl-

3> indan-1-yl] pentanoic acid ethyl ester. 

Jb'om* N: (S)-~·[(1R,,aR,7aR)-7a-Methyl-4-oxo-octahydro-inden-l-ylJ­
propionic acid (560.8 mg; 2.5 tnmole) and dimethylaminopyridine (320. 7 mg; 
2.63 m.mole) was ~ssolved ~ dry dichloromethane (25.0 ml); 4-toluene 

a; sulfonyl chloride (476.8 ms; 2.5 nuiaole) was added at 0°C and the reaction 
mixture was stilTed for a holirs. 
Dimetbylaminopyridine (320. 7 mg; 2.68 mmole) and hydroxymetbyleyclo­
propane (216.3 mg; 3.0 mmole) was added; stirring was continued at 0°C for 
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15 min; afterwards the reaction mixture was stored in a refrigerator for 16 
hours. 

The solvent was removed in vacuo; the residue was diluted with tert.-BuOMe 
(25.0 ml) and successively extracted with 1 M citric acid (10.0 ml), water (10.0 

5 ml) and sat. aqu. NaCl (10 ml); the organic layer was dried over MgS04• 

10 

J5 

After filtration the solvent was removed in vacuo and the crude product was 
cbromatographed on silica gel (hexane : ethyl acetate - 86 : 15). (8)-2-
[(1R,3aR,7aR)-7a-Methyl-4-oxo-octahydro-inden-1-yl]-propionic acid 
cyclopropylmethyl ester (Nl)was obtained as a colourless oil. 

Analogously, there was obtained 
N2: (S)-2-[(1R,8aR,7aR)-7a-Methyl-4-oxo-octabydro-inden-1-yl]-propionic 
acid cyclopentylmethyl ester as a colourless oil from (S)-2-[(lR,8aR,7aR)-7a­
Methyl-4-oxo-octahydro-inden-1-yl]-propionic acid and· cyclopentyl methanol 

N3: (S)-2-[(lR,SaR, 7aR)-7a-Methyl-4-oxo-octahydro-inden-1-yl)-propionic 
acid cyclohexylmethyl ester as a colourless oil from (8)-2-[(1R,SaR,7aR)-7a­
Methyl-4-oxo-octabydro-inden-1-ylJ-propionic acid and cyclohexyl ·methanol 

3> N4: (S)-2-[(lR,SaR,7aR)-7a-Methyl-4-oxo-octahydro-inden-1-yl]-propionic 
acid (lR,28,58)-6,6-dimethyl-bicyclo[S.1.l]hept-2-ylmethyl ester 
as a colourless oil from (S)-2-[(1R,3aR,7aR)-7a-Methyl+.oxo-octahydro­
inden-l-yl]-propionic acid and (·)trans m~ol 

25 N5: (S)-2-[(1R,8aR,7aR)-7a-Metbyl-4-oxo-octahydro-inden-l-yl]-propionic 
acid (1R,2R,5S)-6,6-dimethyl-bicyclo[3.1.1Jhept-2-ylmethyl ester as a 
colourless oil from (S)-2-[(lR,SaR, 7aR)-7a-Methyl-4-oXo-octahydro-inden-1-
yl]-propionic acid and (-) cis myrtanol; 

3> NG: (S)-2-[(1R,3aR,7aR)-7a-Methyl-4-m:o-octahydro-inden-1-yl]-propionic 
acid (lR,58)-6,6-dimethyl-bicyclo[S.1.l]hept-2-en-2-ylmetbyl ester as a 
colourless oil from {$)-2•[(1R,SaR, 7aR)-7a-Methyl-4-oxo-octahydro-inden-1-
yl]-propionic acid and(-) myrt.enol; 

35 N7: (S)-2-[(1R,3aR,7~)-7a-Methyl-4-m:o-octahydro-inden-l-yl)]-propionic 

acid 1-tiethylsilanyloxy-cyclopentylmethyl ester as a colourless oil from (S)-
2-[(1R,3aR, 7 aR)-7a-Methyl-4-oxo-octahydro-inden-1-yl]-propionic acid and (1-
Triethylsilanyloxy-cyclopentyl)-methanol; 
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NS: (S)-2-[(lR,SaB, 7aR)·7a-Metbyl-4-oxo-~dro-inden-1-yl]-propionic 

acid 1-trietbylsilanyloxy-cyclohex:ylmethyl ester as a colourless oil from (S)-2-

((lR,SaR, 7aR)-7a-Methyl-1-oxo-octabydn>-inden-l-yl]-propionic acid and (1-

6 Triethylsilanyloxy-cyclohexyl) .. methanol; 

N9: (S)-2-[{lB,SaR, 7aB.}-7•-Methyl-4-~o-o~ydro-inden-1-yl)-propionic 
acid 1-triethylsilanyloxy-cycloheptylmethyl ester as a colourless oil from (S)-

2-((lR,SaR, 7aR)-7a-Methyl-4-oxo-octahydro-inden-1-yl)-propionie acid and (1-

10 Triethylsilanyloxy-cycloheptyl)-JD.ethanol; 

NlO: (S)-2-((lR,SaR, 7aR)-7a-Metbyl+oxo-octahydro-inden-l-yl)]-propionic 

acid 2-(1-tiethylsilanyloxy-cyclopentyl)-ethyl ester Q a colourless oil from 
(S)-2-[(1R,3aR,7aR)-7a-Methyl-4-oxo-octahydro-inden-l-yl]-propionic acid and 

l5 2-Cl· Triethylsila.nyloxy .. cyclQP8Dtyl).ethanol; 

Nll: (S)-2-((lR,SaR, ?aR)-7a-Meth11-4-<>xo.octahydro-inden-1-yl]-propionic 

acid 2-(1-trietbylsilanyloxy-cyclohexyl) .. ethyl ester as a eo~ourless oil from 

(S)-2-[(lR,3aR,7aR)-7a-Methyl-4-oxo-octahydro-inden-1-yl]-propionic acid and 

m 2-(1-Triethylsilanyloxy..cyclohexyl)-ethanol; 

N12: (S)-2-((lR,SaR, 7aR)-7.a-Met;llyl-4-oxo-octahydro-inden·l-yl]-propionic 

acid 2-(1-tri~tbylsilanyloxy-cycloheptyl)..ethyl ester as a colourless oil from 
(S)-2-[{1R,3aR, 7aR)-7a-Methyl-4 .. oxo-octahydro-inden-1-yl}-propionic acid and 

25 2-(1-Triethylsilanyloxy-cycloheptyl)-etbanol. 

Example 0: 207 mg ~f 2,2·l,limethyl-propionic acid (~)-2-[(lR, 3aR, 4S, 
7aR)-4-{tert-butyl-dimethyl-silanyloxy)-7a-methyl-octahydro-inden-l-yl]­

propyl ester was dissolv~cl in THF (2.5 ml) and concentrated aqueous HF 
'. . .. . ... 

m (40%) was added dropwise •t room temperature and stirred overnight. The 

mixture was po~d in a ~l<l 41$.i~ted bicarbo~te $Olution, extracted with 
ethyl acetate and dried OVeT Na~04. Removal of t~e solvent afforded the 

corresponding alcohol. The al~ohol was dissolve~ in DMF (5 ml) and PDC 

(285 mg; 0,756 JPlJ;).ol) was added portion-wise over a period often minutes. 

35 The reaction was ~hed af1lier' one hour at room. temperature . The mixture 
was poured in cold brine, q:t.ra.cted: with a 1:1 mixtu1'e of ethyl 
acetat.elhexane and dried qver N82S04. Removal of the solvent and column 

chromatography (eluent n-hexane/etbyl-acetate 82:18) afforded 133 mg 
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(89,69&) of2,2-Dimethyl-propionic acid (R)-2-[(lR, SaR, 7aR)-7a-methyl-4-oxo­
octahydro-inden-1-yl] propyl ester as a yellow oil. 

In analogy there was obtained 
5 R2: (R)-4-((lR, SaR, 7aR)-7a-Methyl-4-oxo-octahydro-inden-1-yl]-pentanoic 

acid isopropyl ester as a colourless oil from (R)-4-[(lR, 3aR,4S, 7aR)-4.(tert­
Butyl-dimethyl-silanyloxy)-7a-methyl-octahydro-inden-1-yl] pentanoic acid 
isopropyl ester; 

10 RS: (R)-4-[(lR, 3aR, 7aR)-7a-Methyl-4-oxo-octahydro-inden-1-y1] pentanoic 
acid 1-ethyl-propyl ester as acolourless oil from (R)-4-[(lR, 3aR, 48, 7aR)-4-
(tert-Butyl-dimethyl-silanyloxy)-7a-methyl-octahydro-inden-1-yl]-pentanoic 
acid 1-ethyl-propyl ester; 

l5 R4: 2,2-Dimethyl-propionic acid CR)-2-[(SaR, 7aS)-7a-methyl-4-oxo-
3a,4,5,6, 7, 7a-heuhydro-3H-inden-1-yl]-propyl ester from 2,2,-Dimethyl­
propionic acid (R)-2-[(3aR,4S,7aS)-4..(~butyl-dimethyl-silanyloxy)-7a­
methyl-3a,4,5,6, 7, 7 a-hexabydro-SH-inden-1-yl]-propyl ester; 

2l R5: (E)-(R)-4-((lR, 3aR, 7aR)-7a-methyl-4-oxo-octahydro-inden-1-ylJ pent-2-
enoic acid ethyl ester as a yellow oil from (E)-(R)-4-[(lR, SaR, 4S, 7aR)-4-(tert­
butyl-dimethyl-silanyloxy)-7a-methyl-octahydro-inden-l-yl]-pent-2-enoic acid 
ethyl ester; 

25 R6: (R)-4-((lR, 3aR, 7aR)-7a-Methyl-4-m:o-inden-1-yl]-pentanoic acid ethyl 
ester as acolourless oil from (R)..[(lR, 3aR, 48, 7aR)]-4-(tert-butyl-dimethyl­
silanyloxy)-7a-methyl-indan-1-yl] pentanoic acid ethyl ester. 

Ex•mple P: 107 mg of the keto-alcohol 2-methyl-2-hydroxy.;.propionic 
a> acid-(R)-2-((lR, SaR, 7aR)-7a-methyl-4-oxo-octahydro-inden-l-yl] propyl-ester 

was dissolved in THF (4 ml) and cooled to OoC. Then were added sequentially 
trlmethylsilylimidazol (52,9 ml; 0,361 mmol), imidazole (12,3 mg; 0,18 
mmol), trimethylchlorosilane (22,8 ml; 0,18 mmol) and the mixture stirred 
for half an hour. 

85 The reaction mixture was poured in cold brine, extracted with ether and 
dried over Na2S04. Removal of the solvent and column chromatography 
(eluent: n-hexane/ethyl-acetate 9516) of the residue afforded 123 mg· of2-
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methyl-2-trimethyl-silaeyloxy-propionic acid·(R)-2-((lR, SaR, 7aR)-7a-
~ . . . 

methyl-4-oxo-octahydro-inden-1..yl] :ProJ>yl-ester (Pl)as a colourless oil. 

Analogously, there was obtained 
5 P2: 2-Methyl-2-trimetbylsilanylo1"~propionic acid(S}-2-((lR, 3aR, 7aR}-7a­

metbyl-4-oxo-octahycJro.inden·l-1U~propyl ester as a colourless oil from 2-
. . _•,·:~ .. · .. '.. . . . 

Hydroxy-2-methyl-propionic ac;iclCS)-2 .. [(1~ 3alt, 4~, 7aR)-4-(tert-butyl-

diDiethyl-silanyloxy)-7a·methyl-ootaliyd.-o-inden-1-yl]-propyl ester ; 
. ! . 

10 P3: 2-Etbyl-2-trimethylsilan.yioxy-butyric acid-(S)-2-[{lR, 3aR, 7aR)-7a­

methyl-4-oxo-octahydro-inden-l-ylJ PJ"OJ>Yl ester as a colourless oil from 2-

Ethyl-2-hydroxy-butyric acid-(~)-·(Cllt, 3aR, 7aRl-4-Ctert-butyl-dimethyl­

silanyloxy)-7a-methyl-octahydro-mdetl-1-yl] ester; 

15 P4: (lS,3aR,7aS)-7a-MethYl-4-oxo-octahydroind81)e-1-carboxylic acid 
3-methyl-3-trUn:ethylslliµiyloxy-b~tyl ester~ (lS~~aR,4St7aS)-4-(tert-Butyl­

dimethyl-silanyloxy)-7a-methyl~jdro-inde,ne-l-Ctirboxylic acid 8-
hydroxy-3-metbyl-butyl ester 
MS CED: rAfe = 339 (M•+ ... cUa) 

Example Q: In accordanc:e wi#J, the oxidation step described in 
- ·- .. ,, . 

Example P there was obtained 2~-i>imethyl-propionic acid (S)-2-[(lRt 3aR, 
7aR)-7a-methyl-4-oxo-oc;tBhycbV.fudEiri-~-yl] propYi erster as a yellow oil from 

2,2-Dimetbyl-propionic acld (S)-t-K~R,SaR,4S~7aR)-4-hydroxy-7a-methyl-
25 octahydro-inden-1)-yl-propyl e$ter. 

"k@gnple R: 62 mg (0,1°'3 llimol> of (5Z, 7E)-(1S, SR, 208)·1,3-b~(t.ert-
- .. , v_ - • . : . . • t 

butyl-dimethyl-silanylox.r~-~-~~~~-9,l<H;eeo-~·~, 7,10 (19)-trien-21-ol 
was dissolved in dichl~~~i;Jl~• (Sml). Then D~C (33,4 mg; 0,162 mmol), 

3> DMAP (2,6 mg; 0,022 JDD.1c>ll ~d isovaiefic acid (23,8 mg; 0,216 mmol) were 
' •• ,, 1 ,. • ' ;. 

added and the mixture was stirred <>Vemight. The solvent was removed and 
' • j 

the residue was purified by column chromatograph.y (elue:nt: n-
hexane/ethyl-acetate 97/3) affording 65 mg (91 %) of 3-methyl-butyric acid (5Z, 

7E)-2-[(1S, 3R, 208)-1,S-bis-(tert-butyl-dimethyl--silanyloxy)-20-methyl-9,l 0-
85 seco-pregna-5,7,10 (19)-trien-2l-yl]-propyi ester CRl) as $.·colourless oil. 

Analogously, there was obtained 
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R2: 1 : 1 Mixture of (R)-and-(S)-8-Hydroxy-3-trifluoromethyl-butyric acid­

(5Z, 7E>-CIS, a:a, 2os)-l,S-bis-Ctert-butyl-dim.ethyI..;silanyloxy)-20-metbyl-9,10-

seco-pregna-5, 7,10 (19)-trien-21-yl ester as a colourless oil from alpha-{2-

amino-5-chlorophenyl)-2-furanmethanimine 

RS: 1 : 1 Mmure of (R)-and-(S)-3-hydroxy-3-methyl-pentanoic acid-{5Z, 7E)­

(1S, SR, 208)-1,3-bis-(tert-butyl-climethyl-silanyloxy)-20-methyl-9,10-seco­

pregna-5, 7 ,10 (19)-trien-21-yl ester as a colourless oil from alpha-(2-amino-5-

chlorophenyl)-2-furanmethanimine 

R4: 2-H~-2-metbyl-propionic acid (7E)-(1R,3R,20R)-1,3-bis-(tert-butyl­

dimethyl-silanyloxy)-20-niethyl-19-nor-9,l0-seco-pregna-5, 7,16-triene-21-yl 

ester from (7E)-(1R,3R,20R)-1,3-bis-(tert-butyl-dimethyl-silanyloxy)-20-

methyl-19-nor-9,10-seco-pregna-5, 7,16-triene-21-ol 

Epmple S: [3S-(8alpha,5beta,z)]-2-[2-[3,5-bis-[((1,1-dimethylethyl)­

dimethylsilyl]oxy]cyclohexylidene]ethyl]diphenyl phosphine oxide; 

(456.7 mg; 0.8 mmole) was dissolved in dry THF (5.0 ml), n-BuLi C-1.6 M 

solution in hexane: 0.5 ml) was added at -78°C and the mixture was stirred 
m for 30 min.; a solution of {S)-2-[(1R,SaR,7aR)-7a-Methyl-4-oxo-octahydro­

inden-1-yl]-propioDic acid cyclopropylmethyl ester (111.4 mg; 0.4 mmole) in 
dry THF (1.0 ml) was added and stirring was continued at -78°C for an 

additional two hours. The reaction Dllxture was allowed to warm to ambient 

temperature, 0.1 :M citric acid (10.0 ml) and sat. aqu. NaCl (5.0 ml) were 

25 added; stirring was continued for 15 min. The organic layer was separated 
and concentrated in vacuo; the aqu. layer was extracted with t-BuOMe (3 x 5 
ml); all organic layers were combined, washed with sat. aqu. NaCl (5.0 ml) 

and dried over MgS04. After ftltration the solvent was removed in vacuo and 

the crude product was chromatographed on silica gel (hexane : t-BuOMe - 90 

m : 10) (7E)-(1R,3R,20S)-1,8-Bis-(tert-butyl-dimethyl-silanyloxy)·20-methyl-19-
nor-9,10-seco-pregna-5, 7-dien-21-oic acid cyclopropylmethyl ester (Sl) was 
obtained as a colourless oil. 

·Analogously,. there was obtained 
35 S2: (7E)-(1R,3R,20S)-1,3-Bis·Ctert-butyl-dimethyl-silanyloxy )-20-methyl-19-

nor-9,10-seco-pregna-5, 7-dien-21·oic acid cyclopentylmethyl ester as a 
colourless oil from (S)-2-[(lltSaR, 7aR)-7a-Methyl-4-oxo-octahydro-inden-1-
yl]-propionic acid cyclopentylmetbyl ester and (3S-(3alpha,5beta,Z}]-2·[2-[3,5-

I 
i 
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bis-[[(1,1-dimetbylethyl)dimethylsilyijoxy}eyclohexylidene]ethyl)diphenyl 

phosphine oxide; 

83: (7E)-{1R,3R,20S)-1,3-BW.Ctert-butyl-climetbyl-silanyloxy)-20-methyl-19-

5 nor .. 9,10-seco-pregna-5,7-dien-21-oic acid benzyl ester as a colourless oil 

from (S)-2-[(lR,3aR,7aR)..7a-Metbyl-4-oxo-octahydro-inden-1-yll-propionic 

acid cyclohUflmethyl ester -1 r8S.csaiP1la,5~ta,z>J-~~-(3,5-bis-[[(l,1-
dimethyJethyl)dimethylsilyl]oxy]cyclohexylidene)ethy.]cliphenyl phosphine 

oxide; 

10 

84: (7E)-(1R,3R,20S)-1,S-Bis-C~butyl-dimethyl-silanyloxy)-20-methyl-19-

nor-9,10-seco-pregna-5, 7-dien-21-oic acid (1S,2S,5S)..6,6-dimethyl­

bicyclo[3.l.l]hept-2-ylmethyl ester as a colourless oil from (S)-2-

[(1R,3aR, 7aR)-7a-Methyl4oxo-octahydro-inden-1-yl)-propionic acid 
. . . ~ . 

l5 (1R,2S,5S)-6,6-dimethyl-~icyel9[3.~.l)hept-2-ylmethyl ester and [SS-

(3alpha,5beta,z)]-2-[2-[3,5-bis-[[(1,l· 

dimethylethyl)dimethylsilyl]oxy}cyclohexylidene]ethyl]diphenyl phosphine 

oxide; 

m 85: (7E)-(1R,3R,20S)-l,3.Bis-(tert-butyl-dim.ethyl-silanylm::y)-20-methyl-19-

nor-9,10-seco·pregna-5, 7-dien-21-oic acid (18,2R,5S)-6,6-dimethyl­

bicyclo[3.1.1]hept-2-ylmethyl .., ~ a colourless oil frQm (S)-2-

[(lR,3aR, 7aR)-7a-Methyl~-oxo-~inden-1-yl]-JttoPionic acid 

(1R,2R,5S)-6,6-dimethyl-~~~l8.1.l}hept-2-y~ethyl ester and [38-

25 (3alpha,5beta,Z)]-2-(2-[3.5-b,is-[[(lti.dimethylethyDdimetbylsilyl]oxy]cyclo-

hexylidene]ethyl]diphenyl pbosphpie oxide; 

86: (7E)-(l.R,3R,20S)-l,S-Bis..(teJt..butyl-dimethyl-silanylo:xy)-20-methyl-19-

nor-9,10-seco-pregna-5, 7-ctien-21-oic acid (1R,5S)-6,6-dim.ethyl-

3> bicyclo[3.l.l]~ept-2-e~-2-yJ-.etJ:u71 ester as a colourless oil from (S)-2-

[(lR,SaR, 7aR)-7a-Methyl-4-oxo-oCt#lhydro-inden-1-yl]-propionic acid (1R,5S)-
. .' . 

6,6-climethyl-bicyclo[S.1.l]bppt-2-en-2-ylmethyl ester and [SS-

(3alpha,5beta,Z)]-2-[2-CS~5,-bi~UCl,1-dunethylethyl)dbnethylsilyl]oxyJ­
cyclohexylidene]~yl)diphenyl phosphine oxide; 

S7: (7E)-(1R,3R,20S)-i,s~Bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-19-

nor-9,10-seco-pregna-5, 7-dien-'-i·oic acid 1-triethylsila~yloxy­

cyclopentylmethyl ester as lit colourless oil from (S)-2-[(1~3aR,7aR)-7a-
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methyl-4-oxo-octahydro-inden·l-yl)J-propionic acid 1-tiethylsilanylmcy­
cyclopentylmethyl ester and (3S-(8alpha,5beta,Z)J-2-[2-[S,5-bis-[[(1,1-

dimethylethyl)dimethylsilyl]oxy)cyclohexylidene]ethylldiphenyl phosphine 
oxide; 

SB: (7E)-(l.R,3R,20S)-1,3-Bis-(tert-butyl-dimetbyl-silanyloxy)-20-metbyl-19-
nor-9,10-seco-pregna-5, 7-dien-21-oic acid 1-triethylsilanyloxy­

cyclohexylmethyl ester as a colourless oil from (8)-2-[(lR,3aR,7aR)-7a­
methyl-4-oxo-octahydro-inden-1-yl]-propionic acid l-triethylsilanyloxy-

10 cyclohexylmethyl ester and [38-(3alpha,5beta,Z)]-2-[2-[3,5-bis-[[(1,1-

climethylethyl)dimethylsilyl]oxy]cyclohexylidene]ethyl]diphenyl phosphine 
oxide; 

89: (5Z,7E)-(1R,3R,20S)-1,3-Bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-
15 9,10-seco-pregna-5, 7,10-trien-21-oic acid 1-triethylsilanyloxy­

cyclohexylmethyl ester as a colourless oil from (S)-2-[(1R,3aR,7aR)-7a­

methyl-4-oxo-octabydro-inden-1-yl]-propionic acid 1-triethylsilanyloxy­
cyclohexylmethyl ester and [3S-(3alpha,6beta,Z)J-2-[2-[2-methylene-3,5-bis­
[[(l,1-dimethylethyl)dimethylsilyl]oxy]cyclohexylideneJethyl]diphenyl 

3> phosphine oxide; 

SlO: (7E)-(1R,SR,20S)-1,3-Bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-19-

nor-9,10-seco-pregna-5, 7-dien-21-oic acid 1-triethylsilanyloxy­
cycloheptylmethyl ester as a colourless oil from (S)-2-[(1R,SaR,7aR)-7a-

25 metbyl-4-oxo-octabydro-inden-1-yl]-propionic acid 1-triethylsilanyloxy­
cycloheptylmethyl ester and 1ss~C3alpha,5beta,Z)]-2-[2-[3,5-bis-[[(l,1-
dimethylethyl)dimethylsilylloxy]cyclobexylidene]ethyl]diphenyl phosphine 
oxide; 

3l Sll: (7E)-(1R,3R,20S)-l,8-Bis-Ctert-butyl-dimeth.Yl-silanyloxy)-20;.methyl-19-
nor-9,10-seco-pregna-5, 7-dien-21-oic acid 2-(1-triethylsilanyloxy-cyclopentyl)­
ethyl ester as a colourless oil from (S)-2-[(1R,3aR,7aR)-7a-methyl-4-oxo­
octabydro-inden-1-yl)]-propionic acid 2-(1-tietbylsilanyloxy-cyclopentyl)-ethyl 

ester and [3S-(3alpha,5beta,Z)J-2-[2-[3,5-bis-([(l,1-dimetbylethyl)dimethyl-
&5 silyl]oxy]cyclohexilidene]ethyl]cliphenyl phosphine oxide; 

812: (7E)-(1R,SR,20S)-1,3-Bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-19-
nor-9 ,10-seco-pregna-5, 7-dien-21-oic acid 2-(1-trietbylsilanyloxy-cyclohexyl)-
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ethyl ester as a colourless oil~ '(8)·2-((lll,3aR,7aR) .. 7a-methyl-4-oxo­
octahydro-inden-1-y0-propio~c acia ~(1-trietnylsilanyloxy-cyclohexyl)-ethyl 
ester ·and [38-(3alpha,5beia,Z>1-2~(2 .. (s,6-bis-icc1,1-cfunetbylethyl}dimethyl­
silylJoxy]cyclohexylicleneJethyUdlphenyl phosphine oxide; 

813: (7E)-(1R,3R,208)-1,3-Bis-(tert-butyl-climethyl-silan.Yloxy)-20 .. methyl .. 19-
nor-9,10-seeo-pregna-5, 7~n-2J.-oic ~d 2-q-tri~ylsil~yloxy.qcloheptyl)­
ethyl eater as a colourless Oil~ (S)-2-[(1R,3aR,7aR)-7a-methyl-4-oxo­
octahydro-inden-1-yll-propioM,e 8ci4 2..(1-tn¢h.yJsijanylox1-cycloheptyl)-ethyl 

10 ester and rS8-(3alpha,5bet.,~)] .. ~ .. [l-p,5-b~l[(J..l~tbylethyl}dimetbyl­
sily1Joiy]cyclohexylideneJeihy1Jdiphenyl phosphine oxide; 

814: (7E)-(1R, 3R)-l,3-Bis-(tert-butyl-mmethyl-silanylox:y)-19-nor-9,10-seco­

ebola-5, 7-dien-24-oic acid isopropyl ester as a colourless oil from (R)-4-((lR, 

J5 SaR, 7aR)-7a-meteyl-4-ox~OCta$1dro-lnden-1-yl]·pentanoic acid isopropyl 
ester and (Z)-(S8,5R)-(2 .. (3,6 .. w..(f.e#-b~~j..c)imethyl-silSnyloxy)-2-methylene­
cyclohexylidene]-ethyl]·diphenyl-pbospbi.De oxide; 

815: (5Z, 7E)-(1S, 3R)-l,3-Bis-(teit-biityl~ethyl-silanyioxy)-9,10-seco-
. . . • • ~ ' I 

2> chola-5,7,l'O (19)-trien-24-oic aCid i.:ethyl-propyl ester as a colourless oil from 

(lU-4-((lR, 3aR, 7aR)-7a-m~thyl-~xo-oet~ydro-inden-1-yl] pentanoic acid 1-
. I .· ..,. ii:,·· ... ~ c" • : : . "J 

ethyl-propyl ester and (Z>-(3S,6R)..(,_IS,5·bis-(~l>utyl-dimethyl-silanyloxy)-
2-methylene-cyclohexylidene]-etjl.yU·dii>henyl-phosphine oxide; 

a; 816: 2,2,-Dimethyl-propiomc acid ('h;;)-{1R,3R,20R)-l,3-bis-(tert-butyl-
. • . 'S;; .... · . 

dimethyl-silanyloxy)-20-methyl-19-nor-9,10-seco-pregna-5. 7 ,16-triene-21-yl 

ester from 2,2-dimethyl-propioide add 01)-2-rcaaR,7aS>-7a-methyl-4-oxo-
3a,4,5,6,7,7a-hexahydro-3H·inden-1-ylJ-proPY1 ester and _(3S,5R)-[2-[3,5-bis­
(tert-butyl-dimethyl-silanylo1'Y)-cyclohexyliden,.e]-eth,yl]-diphenyl-phosphine 

00 oxide 

t". . . 

S17 (7E,22E)-(1R,. 3R)-1,3 .. Bis-(tert-butyl-dflne~yl-s~loxy)-19-nor-9,10-

secocholan-5, 7,22-trien-~4-oic acid ethyl ester .,s a'yetiow oil from (E)-(R)-4-
[(IR, 3aR, ·7aR)-7a-metbyl-4-oxo-octahyciro-;p4en-1-~l] pent-2-enoic acid ethyl 

35 ester and [3S-(3alph~beta,Z)]-2-[2-[3,5-bis-[[(1,1-dimethylethyl)dimethyl­
sily1Joxy]cyclohexylidene]~thyl]dip~enyl ~osphine oxide; 
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Sl8: C5Z, 7E)-(1S, SR)-1,8-Bis-(tert-butyl-dimethyl-silanyloxy)-9,10-secochola-
5,7-dien-24-oic acid ethyl ester as a colourless oil from (R)-4-((lR, 3aR, 7aR)-
7a-methyl-4-oxo-inden-l-ylJ-pentanoic acid ethyl ester and (Z)-(3S,5R)-[2-[S,5-
bis-(tert-butyl-dimetbyl-silanyloxy)-2-methylene-cyclohexylidene]-ethyl]-

5 diphenyl-phosphine oxide; 

S19: 2,2-Dimethyl-propionic acid-(5Z, 7E)-(1S, SR, 20R)-l,8-bis-(tert-butyl­
clim.ethyl-silanyloxy)-20-methyl-9,10-seco-pregna-5,7,10 (19)-trien-21-yl ester 
as a colourless foam from 2,2-Dimethyl-propionic acid (R)-2-((lR, SaR, 7aR)-

10 7a-methyl-4-oxo-octahydro-inden-1-yl] propyl ester and (Z)-(88,5R)-[2-(3,5-bis­
(tert-butyl-dimethyl-silanyloxy)-2-methylene-cyclohexylideneJ-etbyl]­
diphenyl-phosphine oxide; 

820: 2-Methyl-2-trimethylsilanyloxy-pr0pionic acid-(5Z, 7E)-(1S, SR, 20R)-
15 l,3-bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-9,10-seco-pregna-5, 7 ,10 

(19)-trien-21-yl ester as a yellow oil from 2-methyl-2-trimethylsilanyloxy­
propionic acid-(R)-2-((lR, 3aR, 7aR)-7a-matbyl-4-oxo-octahydro-inden-1-yl] 
propyl-ester and (Z)-(38,5R)-[2-[S,5-bis-(tert-butyl-dimetbyl-silanyloxy)-2-
methylene-cyclohexylidene]-ethyl];.diphenyl-phosphine oxide; 

821: 2-Methyl-2-trimethylsilanyloxy-propionic acid-(5Z, 7E)-(1R, SR, 20R)-
1,S-bis-(tert-butyl-dimethyl.;silanyloxy)-20-methyl-19-nor-9,10-seco-pregna-
5, 7-dien-21-yl ester as acolourless oil from 2-methyl-2-trimethylsilanyloxy­
propionic acid-(R)-2-((lR, 3aR, 7aR)-7a-methyl-4-oxo-octahydro-inden-1-yl] 

25 propyl-ester and [S8-(8alpha,5beta,Z)J-2-(2-[3,5-bis-[[(1,1-
dimethylethyl)dimethylsilyl)oxyJcyelohexylidene]ethyl]diphenyl phosphine 
oxide; 

822: 2,2-Dimethyl-propionic acid-(5Z, 7E)-(1S, SR, 208)-1,3-bis-(tert-butyl-
m dimethyl-silanyloxy)-20-methyl-9,10-seco-pregna-5, 7 ,10 (19}-trien-21-yl ester 

as a colourless foam from 2,2-Dimethyl-propionic acid (S)-2-((lR, 3aR, 7aR)-
7a-methyl-4-oxo-octahydro-inden-l-yl] propyl ester and (Z)-(3S,5R)-[2-[3,5-bis­
(tert-butyl-dimethyl-silanyloxy)-2-methylene-cyclohexylidene]-ethyl]­
diphenyl-phosphine oxide; 

35 

$28: 2-EthYI-2-trimethylsilanyloxy-butyric acid-(5Z, 7E)-(1S, SR, 20S)-1,S-bis­
(tert-butyl-dimethyl-silanyloxy)-20-methyl-9,10-seco-pregna-5, 7 ,10 (19)-trien-
21-yl ester as a colourless oil from 2-Ethyl-2-trimethylsilanyloxy-butyric 
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acid.(S)·2-[(1R, 8aR, 7aR)-7a-me~l-4~tahydro-inden-1-yl] propyl ester 

and (Z).(SSt5R}-(2.-[S.5-bis-(tert-buvl·dimethyl-silanyloxy)·2-methylene­

cyclohex:ylideneJ-ethylJ-diphenyl-pbosphine oxide; 

5 S24 2-Methyl-2-~etb.ylsila.nyl()XJ·P~c acid-(7E)..(1R, SR, 20S)-1,3-

bis-(tert.butfl-dimethyl~sil~yioXj-j .. 20-1;11ethyI-l9-nor-9,10-seco-pregna-517-

dien-21-yl ester as a yellow ~ frdin_ 2-iU.,l-2-trimethylsilanyloxy­

propionic acid(S)-2·[(1R, aaR, 7d)-Ta-metb,I+oXo-octabydro-inden-1-yl]­

propyl ester and r3S-csai,ba,5beta.Z>i-2-i2-ca,5-bis-[((1,l-

10 dimethyletbyl)dimetby~yl)oxy]cyclohexylidene]ethy]]diphenyl phosphine 

oxide; 

825: 2-~yl-2-trimethyiaµanylolfj'-butyric acid-(7E)-(1R, 3R, 208)-1,3-bis-
. . .· ,,, . . 

(tert-butyl-dimethyl-silanylox.y}-20-~ethyl-19-nor-9,10~seco-pregna-5,7-dien-

l5 21-yl ester as a colourless oil from 2-Ethyl-2-trimethylsilanyloxy-butyric 

acid-(S}-2-({lR, 3aR, 7aR)-7a-•thyl-4-o~o-octahyclro-inden-1-yll propyl ester 
. : . • jl ! • 

and [38-(Salpba,6beta.Z)]-2-l2-(~5-bis-[((l,1-db:nethyleth.yl)dimethylsilyl]oxy]-

cyclohexylidene)ethyl]cliphenyl p1'.osphine oxide; 

m 826: 5Z, 7E)-(1S,3R)-1,8-:Bis-{tert-butyl-dimetbyl-silanyloxy)-9,10-seco­

androsta-5, 7,10(19)-triene-1 ~bqXylie acid 3-trimethyISilanyloxy-butyl 

ester from cis,aaR, 7aS}-7a-meib~1:.-oxo-octahydroindene-l-carboxylic acid 

3-methyl-3-trimethylsilanYJox:y-butyl ·ester and (3S,5R)-c2-ca,5-bis-Ctert-butyl­

-dimetbyl-silanyloxy)-eyelohexyHdene]-ethyl]-diphenyl-phosphine oxide 

827: (7E)-(1R,SR)-lt3-Bis-(tert-butyl-dimethyl-silanyloxy)-19-nor-9~10-seco­

androsta-5, 7-diene-17b-earboxylic tleid 3-trimethylsilanyloxy-butyl ester from · 

(lS,3aR,7aS)-7a-methyl-4-0~o-octahydroindene-1-carboxylic acid 3-methyl-3-

trlmethylsilanyloxy-butyl e•~ and (Z)-(3S,5R)-l~-[3,5-bis.(tert-butyl-

3l dimethyl-silanyloxy)-2-methylene-cyclohexylidene]-ethyl]-diphenyl­

phosphine oxide 

The compounds of formula I can be used in the treatment of 

dermatological conditions,particularly psoriasis. In contradistinction to 

35 vitamin D derivati\res such as calcitriol which have been proposed earlier for 

the treatment of psoriasis the compounds of formula I exert no or only minor 

systemic activitY when applied topically. Thus, unwanted effects such as loss 

of body weight or calcium deposits in the kidney which have been observed in 
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the treatment of psoriasis using known vitam;n D derivatives can be avoided 
or substantially reduced by topical application of a compound of formula I. 

In accordance with this invention, the compounds of formula I can be 
5 provided in pharmaceutically acceptable, preferably topical compositions. 

These pharmaceutical compositions of the invention contain a compound of 
forumula I in association with a compatible pharmaceutically acceptable 
carrier material. Any conventional carrier material can be utilized. The 
carrier material can be an organic or inorganic inert carrier material 

10 suitable for topical administration such as solutions, suspensions, 
ointments, creams, gels, micronized powders, aerosols and the like. The 
pharmaceutical preparations may be sterilized and/or may contain 
adjuvants such as preservatives, stabilizers, wetting agents, emulsifiers, 
salts for varying the osmotic pressure and/or buffers. Among the preferred 

l5 methods of applying the composition containing the agents of this invention 
is in the form of a gel, lotion and cream. The pharmaceutical preparation for 
topical administration to the skin can be prepared by mixing the 
aforementioned active ingredient with non .. toxic, therapeutically inert, solid 
or liquid carriers customarily used in such preparations. These 

m preparations should contain at least about 1 µg of the active ingredient per g 
of the composition. It is preferred that these preparations contain about 0.001 
to 0.015% percent by weight of the active ingredient based upon the total 
weight of the composition. It is also preferred to apply these preparations 
once or twice daily to the skin. These preparations can be applied according 

25 to the need ·Of the patient. 

In preparing the topical preparations described above additives such as 
preservatives, thickeners, perfumes and the like conventional in the art of 
pharmaceutical compounding of topical preparation can be used. In 
addition, conventional antioxidants or mixtures of conventional antioxidants 

3> can be incorporated into the topical preparations containing the afore­
mentioned active agent. Among the conventional antioxidants which can be 
utilized in these preparations are included N-methyl-a-tocopherolamine, 
tocopherols, butylated hydroxyanisole, butylated hydroxytoluene, ethoxyquin 
and the like. Cream-base pharmaceutical formulations containing the active 

35 agent, used in accordance with this invention, are composed of aqueous 
emulsions containing a fatty acid alcohol, semi-solid petroleum hydro­
carbon, 1,2-ethyleneglycol and an emulsifying agent. 
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Ointment formulations contab:tl~ the active agent in accordance with 

this invention comprise admixtures of a semi-sQlid petroleum hydrocarbon 

with a solvent dispersion of the active material. Cream compositions 

containing the active ingredient for qse in this invention preferably comprise 
I • ; 

s emulsions formed from a water P.h.ase of a humectan~ a. viscosity stabilizer 

and water, an oil phase of a fatty acid alcohol, a semi-solid petroleum hydro­

carbon and an emulsifying ~nt and a phase containing the active agent 

dispersed in an aqueous stabilizer-butfer solution. Stabilizers may be added 

to the topical preparation. Any conv~ntioilal stabilizer can be utilized in 

10 accordilnce with this invention. lit the oil phase, fatty acid alcohol 
. · .. : ... _; 

components function as a stabilizer. These fatty acid alcohol components are 

derived from the reduction of a long-chain saturated fatty acid of at least 

about 14 carbon atoms. Also, conventional perfumes and lotions generally 

utilized in topical preparation for the hair can be utilized in accordance with 

l5 this invention. Furthermore, if desired, conventional emulsifying agents 

can be utilized in the topical preparations of this invention. 

The pharmacological properties of the eompoW'ids of the formula I 

were determined by the following test procedures: 

2> 1. VDR activation 

In order to measure the activation of the vitaiirln D receptor (VDR) by 

vitamin D analogs in cells a tnmseription activation assay was used. COS 
··. 

cells were cotransfected with the human VDR (expressed in pSG5) and a 

reporter gene containing three response elements CVDRES) from the rat 

25 osteocalcin gene, the thymidine kinase basal promoter, and the luciferase 

reporter gene. 

In this system, the activity c;f the test compound is expressed as the 

concentration which leads to an 8·10 fold inciluction of the luciferase activity 

m with half-maximal activity (EJ>so) . 

2. Calcium liability (tolerance test in mice): 

This routine test gives a global picture of caleemic liability. Profound 

changes in calcium. homeostasis strongly affect the weight development of 

35 the animals. This param9ter was used as a primary test for tolerance . 

Mice (25-80 g body weight.) receiv~d daily subcutaneous administrations of 

the vitamin D derivative for 4 cons•cutive days. Body weight was registered 

just before and at the end of a 5 day treatment period. The "highest tolerated 
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dose" CHTD) in mice is the dose which results in zero weight gain during 
this treatment period. 

The results obtained with the compounds. of the formula I in these 
5 tests proced~ are shown in Table 1 

Tahhl 

• •ot V-J.tamin D Beceptar ll'J.D in mice 
EsmiipleNo. Activation [µg/kg] 

EIJso[nMI 
7 l8 >5000 
8 38 1000 
9 5.6 1000 

10 81 >6000 
11 180 >6000 
19 0.28 >moo 
m 0.82 >10000 
21 ·0.55 >9000 
2:2 141 9000 
2i SJ >11000 
2A 18 2500 
28 0.53 500 
29 2.5 7000 

Calcitriol 2.8 0.5 

10 The following Examples illustrate the invention farther. 

Epmplel 

(7E)-(1R,3R,20S)-1,3-Bis--(tert-butyl-dimethyl-silanyloxy)-20-methyl-19-nor-
l5 9,10-seco-pregna-5,7-dien-21-oic acid cyclopropylmetbyl ester (289.5 mg, 0.38 

mmole) was dissolved in ethylacetate (3.8 ml) and acetonitrile (7 .6 ml); aqu. 
HF (0.38 ml) was added; the reaction mixture was stirred at ambient 
temperature for one hour. After addition of water (8.0 ml) and sat. aqu. 
NaHCOS (8.0 ml) the mixture was extracted with ethyl acetate (10.0 ml and 2 

m x 5.0 ml); the combined organic layers were washed with sat. aqu. NaCl (10.0 
ml) and dried over MgS04. After filtration the solvent was removed in vacuo; 
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the crude product was chroma~phed on silica gel (ethyl acetate : 2-
propanol - 95 : 05). 
(7E)-(1B,8R,20S)-1,3-Dihyc'f:roxy-20-methyl-19-nor-9,10-Seco-pregna-5, 7-dien-

2l-oic acid cyclopropylmetbyl ester was obtained as colourless solid; 
s .-MS CED: m1e = 402 04•+), 55 (100) 

. . 1 
IR (KBr): 3387, 2947, 2876, 2844, 1781, 1158, 1048, 975 cm.-

In analogy, the following Ci0mpo1111ds were prepared (Examples 2-32) : 

J;gaWple2 

(7E)-(1R,SR,20S)-1,S;.Dihy~-20..methyl-19-nor-9,10-seco-pregna-5, 7-

dien-21-oic acid cyclopentylmetbyl ester as a colourless solid from (7E)­
(1R,8R,20S)-1,~Bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-19-nor-9,10-

l5 seco-pregna-5, 7-dien-21-oic a~d cyclopentylmethyl ester 
MS (EI): in./e • 430 (M•+), 180 (66), 133 (66), 81 (80), 55 (100), 41 C72) 

IR CICBr): 3426, 2948, 2872, 1731, 1453~ 1159, 1047, 976 cm·l 

'Exmple 3 

(7E)-(1R,3R,20S)-l,3-Dihyclroxy-20-methyl-19-nor-9,10-seco-pregna-5, 7-

dien-21-oic acid eycloh~~ethyJ ester as a colourless solid from (7E)­
(1R,3R,20S)-l,3-Bis-(tert:..buty1-ciilnetbyl-silanyloxy)-20-methyl-19-nor-9,10-
seco-pregna-5,7.filen-21-oi~ acid ~zyl ester 

25 MS (EI): m1e = 444 (M•+), 180 (40), i83 (38), 97 (43), 55 (100), 41 (37) 
. . ' ; . l 

IR (KBr): 3406, 2929, 2876, 2851, 1783, 1447, 1159, 1049 cm-

Epmple 4 

al (7E)-(1R,3R,20S)-l,3-l?ihYdroxy-20-metbyl-19-nor-9,10-seeo-pregna-5, 7-

dien-21-oic acid (1S,2S,5S)-6,6-dimethyl-bicyclo(3.1.l]hept-2-ylmethyl ester as 
a colourless solid from (7E)-(1R-8R,20S)-1,3-Bis-(ter:t-butyl-dimethyl­
silanyloxy)-20-methylw19-~or-9,10-seco-pregna-5,7-dien-21-oic acid (1S,2S,5S)-

6,6-dimetbyl-bieyclo[3.l.~Jh:~~t.":?.~Y.lmethyl ester 
35 MS (El): mte = 484 (M•+), 137. (2$), 95 (88), 81 (100), 69 (47) 

m. (KBr): 3437, 2940, 2872. 17S2, 1458, 1157, 1049 cm·l 
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Egamp}e 5 

(7E)-{1R,3R,20S)-l,3-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5,7-

dien-21-oic acid (1S,2R,5S)-6,6-dimethyl-bicyclo[3.l.l]hept-2-ylinethyl ester as 

s a colourless solid from (7E)-{1R,3R,20S)-1,3-Bis-(tert-butyl-dimetbyl­

silanyloxy)-20-methyl-19-nor-9,10-seco-pregna-5, 7-dien-21-oic acid (1S,2R,5S)-

6,6-dimethyl-bicyclo[3.l.l]hept-2-ylmethyl ester 

10 

MS (El): m.1e = 484 (M•+), 137 (31), 95 (42), 81 (100), 69 (54) 

m (KBr): 3433, 2942, 2876, 1731, 1457, 1156, 1047 c:m-1 

Eumple6 

(7E)-{1R,3R,20S)-1,3-Dihydroxy-20-methyl-19-~or-9,10-seco-pregna-5,7-

dien-21-oic acid (1R,5S)-6,6-dimethyl-bicyclo[3.1.l]hept-2-en-2-ylmethyl ester 

15 as a colourless solid from (7E)-(1R,3R,20S)-1,3-Bis-(tert-butyl-dimethyl­
silanyloxy)-20-metbyl-19-nor-9,10-seco-pregna-5, 7-clien-21-oic acid C1R,5S)-

6,6-dimethyl-bicyclo[3.1.1)hept-2-en-2-ylmethyl ester 
MS (El): m19 = 482 (M•+), 207 (42), 135 (59), 107 (63), 93 (100), 79 (70), 69 (33), 55 

(42), 43 (43) 

2> IR (KBr): 3415, 2942, 2876, 1787, 1438, 1378, 1246, 1204, 1170, 1048 cm·l 

(7E)-(1R,3R,20S)-1,3-Dihydroxy-20-metbyl-19-nor-9,10-seco-pregna-5, 7-

25 dien-21-oic. acid 1-hydroxy-cyclopentylmethyl ester as a colourless solid from 
(7E)-(1R,3R,20S)-1,3-Bis-{tert-bucyl-dimetbyl-silanyloxy)-20-methyl-19-nor-
9,10-seco-pregna-5, 7-dien-21-oic acid 1-triethylsilanyloxy-cyclopentylmethyl 

ester 
MS (ED: m1e = 446 (M•+), 133 (46), 95 (40), 81 (100),69 (30), 55 (40), 41 (41) 

30 m (KBr): 3406, 2945, 2876, 1734, 1155, 1045, 978 cm·l 

Eumple8 

(7E)-(1R,3R,20S)-1,3-Dibydroxy-20-methyl-19-nor-9,10-seco-pregna-5,7-

35 dien-21-oic acid 1-hydroxy-cyclohexyl methyl ester as a colourless solid from 
(7E)-(1R,3R,20S)-1,3-Bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-19-nor-

9,10-seco-pregna-5, 7-dien-21-oic acid 1-triethylsilanyloxy-cyclohexylmethyl 

ester 
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MS (El): m/e = 460(M•+), 133 (45), 95 (100), 81 (51), 55 (54), 41 (35) 

m (KBr): 8424, 2985, 2873, 1782, 1451, 1159, 1047, 972 cm·l 

(5Z, 7E)-(1R,3R,20S)-1,3-J)ij)ydroxy-20-methyl-9,l()..seco-pregna-5, 7 ,10-

trien-21-oie acid 1-hydroxy-eyclohexylmethyl ester as a colourless foam from 

(5Z,7E)-(1R,SR,20S)-1,3·Bis-Ctert-b1Jtyl~yl-silanyloxy)•20-methyl-9,10-

seco-pregna-5, 7 ,10-trien-21--oic acid l•triethylsilanyloxy-cyclohexylmethyl 

10 ester 
MS CED: 'ID/e = 472(M•+), 184 (69); 95 (100), 81 (33), 55 (24), 41 (26) 

m (neat): 3419, 2937, 2873, 1732, 1444i, 1379, 1262, 1160, 1055, 964, 917 cm·l 

ljamplelO 

(7E)-(lR,SR,20S)-l,3-Dih74ttxy-20-methyl-19-nor-9,10-seco-pregna-5,7-

dien-21-oic acid· 1-byddroxy-cycloheptybnethyl ester as a colourless oil from 

(7E)..(1R,SR,20S)-1,3-Bis-(tert-butyi.dimethyl-silanyh>xy).20-methyl-19-nor-

9,10-seco-pregna·5, 7-dien-21-oie at;id 1-triethylsilanyloxy-eycloheptylmethyl 

·z ester 
Ms (EI): m/e = 474(M•+), 183(64),109 (87), 55 (88) 

IR (neat): 3400, 2930, 2874, 1730, 1456, 1379, 1261, 1161, 1046 cm·1 

Example 11 

(7E)-(l.R,3R,20S)-l,3-DihycQ:9xy-2()..methyl-19-nor-9,10-seco-pregna-5, 7-

dien-21-oic acid 2-(1-hyddroxy-eyclopentyl)-ethyl ester as a colourless solid 

from (?E)-(1~3R,20$)-113 .. Bis-(~butyl-dim.ethyl-silanyloxy)-20-methyl-19-
nor-9,1()..seco-pregna-5, 7-dien-21-oic acid 2-(l-triethylsilanyloxy-cyclopentyl)-

30 ethyl ester 
MS <ED: m1e = 460CM•+), 180 (19), 133 (22), 95 (100), 55 (27) 

IR (KBr): 3500, 3887, 2989, 2873, 1711, 1457, 1393, 1334, 1283, 1175, 1051 cm-1 

gx,mp}e12 

(7E)-(1R,SR,20S)-1,3-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5, 7-

dien-21-oic acid 2-(1-hyddroxy-cyclohexyl)-ethyl ester as a colourless solid 

from (7E)-(1R,SR,20S)-l,3-Bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-19-
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nor-9,10-seco-pregna-5,7-dien-21-oic acid 2-(1-triethylsilanyloxy-cyclohexyl)­

ethyl est.er 
MS CED: mte = 474 CM•+), 109 (100), 81 (80), 67 (85), 55 (28) 

m (XBr): 3430, 2938, 2872, 1729, 1710, 1452, 1263, 1162, 1047' 975 cm·l 

Exemple18 

(7E)-(1R,3R,20S)-1,S-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5,7-

dien-21-oic acid 2-(1-hyddroxy-eycloheptyl).ethyl ester as a colourless solid 

10 from (7E)-(1R,SR,20S)-1,S-Bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-19-

nor-9,10-seco-pregna-5,7-dien-21-oic acid 2-Cl-triethylsilanyloxy-cycloheptyl)­

ethyl ester 

15 

MS (EI): m1e = 488 (M•+), 123 (71), 81 (100), 67 (46), 55 (49), 41 (34) 

m (l{Br): 3411, 2931, 2871, 1782, 1458, 1161, 1048, 977 cm·l 

Example 14 

(7E)-(1R, 3R)-1,3-Dihydroxy-19-nor-9,10-seco-chola-5, 7-clien-24-oie acid 

isopropyl ester as a colourless oil from (7E)-(1R, SR)-1,3-Bis-(tert-butyl-

a> dimethyl-silanyloxy)-19-nor-9,10-seco-chola-5, 7-dien-24-oic acid isopropyl 

ester. 

25 

MS: mle= 418 CM•+) 

1R(neat):3873,2930,2874,1731,1450,1375,1260,1216,1178,1108,1048,978, 
810 cm-1. 

_Evmple15 

(5Z, 7E)-(1R, SR)-1,3-Dihydroxy-9,10-seco-chola-5, 7 ,10 (19)-trien-24-oic 

acid 1-ethyl-propyl ester as a yellow oil from (5Z, 7E)-(1S, 3R)-l,8-Bis-(tert-

3> butyl-dimethyl-silanyloxy)-9,10-seco-chola-5,7,10 (19)-trien-24-oic acid 1-ethyl­

propyl ester 

35 

MS: mle= 458 (M•+) 

JR(neat):S361,2942,2876,1731,1458,1380,1259,1219,1171,1098,l054,956, 
897 cm·l. 
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Eumplel6 

2,2-Dimethyl-propionic a~ (~)-(1R,3!t,20R)-1.8-dihydroxy-20-methyl­
-l02nor-9.10-seco-prepa-5,7,i7-trien-21-yJ ester a, a colourless solid from 
" • ·t- . ... '· ' •., . . ' . • . '• • 

5 2,2,-Dunethyl-propiomc acld (7E)-(1R,3R,20R)-l,3-bis-(tert-butyl-dimethyl-
. ~lo%,)-20-m~l-1 .. nor~9,10-~pregna-5, 7,16-triene-21-yl ester MS 

10 

~:i>:ln/e = 416 <M•+> . . 
IR (neat): 3397, 2931, 1728 cm·l 

bample17 

(7E,22E)-(1R, 3R)-1,3-Dih.YC&oxy-19-nor-9,10-secocholan-6, 7,22-trien-24-
oic acid ethyl ester colourless solid &om (7E,2~)-(1R, 3R)-1,.8-Bis-(tert-butyl­
d:im.ethyl-silanyloxy)-19-nor--9,10-secocholan~5, ?:22 .. trien-24-oic acid ethyl 

l5 ester. 
Ms: m/e= 402 (M•+) 

m.'(Jmr): 8351, 2958, 2981, 2878, 17i7, 1650, 1456, 1369, 1334, 1272, 1285, 1198, 
1178, 1148, 1094, 1037, 982 cm-1. 

Epmple 18 

(SZ, 7E)-(1S, 3R)-1,3;..l)ibyatOxy .. 9,10-secochola-5, 7-dien-24-oic acid ethyl 
~as a colourless f~ from (SZ, 7E)-(1S, SR)-1,S-Bis--(tert-butyl-dimethyl­
.• llanylm:y)-9,10-secochola-5, 7-dien-24-oic acid ethyl ester 

, 2lS . \1s: m1e= 41s <:Mi•+> .. - .. 
IR(l{Br):3425,2945,2873,1736,l446,1376,1298,1255,l218,ll83,l096,l055 
cm-1, 

Example 19 

2,2-Dimethyl-propiomc add-(5Z, 7E)-(1S, SR, 20R)-l,8-dihydroxy-20-
methyl-9,10-seco-pregna-5, 7 ,10 (19)-trien-21-yl ester as a colourless foam 
iroin 2,2~:i:>imetbyl-pi-opi0Die a~d-(5Z, 7E>~lS, 3R, 20R).1,3-bis-(tert-butyl­
dimethyl-silanylox.y)-20-methyl-9,10-seco-pregna-5, 7,10 (19)-trien-21-yl ester. 

35 MS: mle= 4SO (M•+) 
IR (XBr): 3431, 2960, 2933, 2873, 1728, 1634, 14'19, 1457, 1399, 1364, 1286, 1164, 

1054cm·l 
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2-Hydroxy-2-metb.yl-propicmic acid-(5Z, 7E)-(1S, 8R, 20R)-1,8-dihydroxy-

20-methyl-9,10-seco-pregna~6, 7,10 (19)-trien-21-yl ester as a colourless solid 

5 from 2-methyl-2-trimethylsilanyloxy-propionic acid-(5Z, 7E)-(1S, 3R, 20R)-

1,8-bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-9,10-seco-pregna-5, 7 ,10 

(19)-trien-21-yl ester 

10 

MS: mle= 432 (M•+) 

IR (KBr): 3427, 2934, 2874, 1729, 1467, 1380, 1274, 1162, 1055 cm·l. 

Ex1mple21 

2-Hydroxy-2-methyl-propionic acid-(7E)-(1R, SR, 20R)-1,S-dihydroxy-20-

metbyl-19-nor-9,10-seco-pregna-5, 7~en-21-yl ester as a colourless solid from 

l5 2-metbyl-2-trimethylsilanyloxy-propionic acid..(5Z, 7E)-(1R, 8R, 20R)-1,8-bis­

(tert-butyl-ctimethyl-silanyloxy)-20-metbyl-19-nor-9,10-seco-pregna-5, 7-dien-

21-yl ester 

MS: mle= 420 CM•+) 
IR CKBr): 8424, 2936, 2875, 1729, 1460, 1380, 1273, 1160, 1048, 976 cm·l 

:Ex@rnple 22 

2~-Dimethyl-propionic acid (5Z, 7E)-(1R, 3R)-1,8-dihydroxy-23,24-

dinor-9,10-secochola-5,7-dien-22-yl ester from 2,2-Dimethyl-propionic acid-

25 (5Z, 7E)-(1S, 3R, 20S)-1,3-bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-9,10-

seco-pregna-5,7,10 (19)-trien-21-yl ester 

MS: mle= 430 CM•+) 
1R (KBr): 8448, 2946, 2874, 1729, 1702, 1478, 1399, 1292, 1164, 1053 cm·l 

Example23 

2-Hydroxy-2-methyl-propionic acid-(5Z, 7E)-(1S, SR, 20S)-1,3-dihydroxy-

20-methyl-9,10-seco-pregna-5,7,10 (19)-trien-21-yl ester as a colourless solid 
from 2-methyl-2-trim.ethylsilanyloxy-propionic acid-(5Z, 7E)-(1S, 3R, 208)-1,3-

35 bis-(tert-butyl-dimethyl-silanyloxy)-20-methyl-9,10-seco-pregna-5,7,10 (19)­

trien-21-yl ester 

MS: m/e= 432 CM•+) 
' -1 m (KBr): 8485, 2945, 2875, 1727, 1468, 1378, 1275, 1164, 1054, 957 cm . 

I~ 

i: 

\\ 

I 
\: 
i : i 
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2-Ethyl-2-hydrozy-butyric adc;1-(5Z, 7E)..(18, 3R, 208)-1,3-dihydroxy-20-
. . . ~~ 

5 methyl-9,10-seco-prepa-5,7J10 (19)-trien-21-yl ester colourless foam from 2-

Ethyl-2-trimethylsilanyloq:but,ri~ acid..(5Zt 7E)-(1S, SR, 208)-1,8-bis-(tert­

butyl-dimetbyl-silanyloxy)-20-methyl-9,10-seco-pregna-5, 7,10 (19)-trien-21-yl 

ester 

MS: mle= 460 a1•+) 
- , . 1 

10 IR CK.Br}: 3427, 2943, 2877, 1725, 1460, 1378, 1235, 1167, 1054, 986, 956 cm· • 

2-Hydroxy-2-metbyl-propioli\ic acid(7E)-(1R, 31t 208)-1,3-dihydroxy-20-
~ ·. ' 

l5 methyl-19-nor-9,10-seeo--pregna-5,7-dien-21-yl ester as a colourless solid from 

2-methyl-2-trimethylsilanyloxy-prqpionic acid-(7E)-(1R, 3R, 20S)-1,3-bis-(tert-· . ......(..:·~:.· 
butyl-dimethyl-silanyloxy)-20-m«tthyl-19-nor-9,10-seco-pregna-5, 7-dien-21-yl 
ester 
MS: mle= 420 (M•+) 

"' . . . ~ 

2) m ac:Br): 3403, 2941, "877, 2826, 1747, 1453, 1416, 1361, 1273, 1205, 1145, 1051, 
977cm-1 

&1mple26 

m -2-Ethyl-2-hydroxy-butyric acid (7E)-(1R, SR, 208)-1,8-dihydroxy-20· 

methyl-19-nor-9,10-seco-pregna-5, 7-trien-21-yl ester as a colourless foam 
from 2-Ethyl-2-trim.ethylSDanylOX,-butyric acid-(7E)-(1R, SR, 20S)-1,8-bis­

(tert-butyl-dimethyl-silanyloxy)-20.methyl-19-nor..S~10-seco-pregna-5, 7-dien-

21-yl ester. 
a> MS: mle= 448 (M•+) 

m(KBr): 3545, 3372, 2942, 2877, 1721, 1457, 1378, 138.7, 1298, 1229, 1159, 1091, 
1052, 987, soscm-1 

Bump}e27 

3-Metbyl-butyric acid 2-((lS,, 3R, 20S)-1,S-dibydroxy-20-methyl-9,10· 

seco-pregna-5, 7 ,10 (19)-trien-21-yl]-propyl ester as a colourless foam from 3-
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methyl-butyric acid (5Z, '1E)-2-[(1S, SR, 20S)-1,S-bis-(tert-butyl-dimethyl­

silanylozy)-20-metbyl-9,10-seco-pregna-5, 7,10 (19)-trien~21-yl]-propyl ester 

MS: mle= 480 CM•+) 
m CKBr>: 3426, 2955, 2874, 1735, 1466, ia1i, 1296, 1257, 1190, 1055 c:m·l 

Eyample28 

2-Hydrmy-2-methyl-propionic acid-(6Z, 7E)-(1S, SR, 208)-1,8-clihydroxy-

20-methyl-9,10-seco-pregna-5, 7,10 (19)-trien-21-yl ester as a colourless solid 

10 from 1: 1 mixture of(R)-and-(S)-3-Hydroxy-8-trifluoromethyl-butyric acid­

(5Z, 7E)-(1S, SR, 20S)-1,3-bis-(tert-butyl-ctimethyl-silanyloxy)-20-methyl-9,10-

seco-pregna-5, 7,10 (19)-trien-21-yl ester 
MS: mle= 500 (M) 

m (lCBr): 8428, 2948, 2875, 1721, 1380, 1345, 1294, 1168, 1098, 1054 cm·l. 

Evmple29 

1 : 1 Mixture of (R)-and-(S)-8-hydroxy..a-methyl-pentanoic acid-(5Z, 7E)­

(1S, 3R, 20S)-1,3-dihydroxy-20-methyl-9,10-seco-pregna-5, 7 ,10 (19)-trien-21-yl 

z ester as a colourless foam from 1 : 1 Mixture of (R)-and-(S)-3-hydroxy-3-

methyl-pentanoic acid-(5Z, 7E)·(1S, SR, 208)-1,3-bis-(tert-butyl-dimethyl­

silanyloxy)-20-methyl-9,10-seco-pregna-5, 7,10 (19)-trien-21-yl ester 
MS: m/e= 328 CM-· 02CCsH130H) 

m (KBr): 3425, 2944, 2877, 1713, 1458, 1377, 1330, 1204, 1144, 1054, 989 cm·l 

25 

2-Hydroxy-2-metbyl-propionic acid (7E)-(1R,SR,20R)-1.3-clihydroxy-20-

methyl-19-nor-9,10-seco-pregna-5, 7,17-trien-21-yl ester as a colourless solid 

m from 2-Hydroxy-2-methyl-propionic acid (7E)-(1R,3R,20R)-1,S-bis-Ctert-butyl­

dimethyl-silanyloxy)-20-methyl-19-nor-9,10-seco-pregna-5,7,16-triene-21·yl 
ester MS (El): m1e = 418 CM•+) 

Evmple31 

(7E)-(1R,3R)-1,3-Dihydroxy-19-nor-9,10-seco-androsta-5,7-diene-17b­

carboxylic acid 3-hydroxy-3-methyl-butyl ester as a colourless foam from 
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{7E)-(1R,3R)-1,3 .. Bis-(t:ert-butyl-dimethyl-silanyloxy)-19-nor-9,10-seco­

androsta-5, 7-cliene-1'1b-carboxylic acid 3-trimethylsilanyloxy-butyl ester 

MS (EI): m19 = 406 (M•+) 

5 m. (neat): 3412, 2932, 2879, 1726 cm.·l 

hmple82 

(5Z, 7E)-(1S,8R)-l,3-Dihyclroxy .. f,lkeco-androsta-5, 7,10(19)-triene-l 7b-
l0 carbox:ylic acid 3-hydroxy-3-mf!tb)'l-butyl ester as a colourless solid from 

(5Z, 7E)-(1S,3R)-1,3-Bis-(tert-butyi-.dimethyl-silanyloxy)-9,10-sec.,.androsta-
5, 7 ,10(19)-triene-l 7b-carboxylic acid 3-trimethylsilanyloxy-butyl est.er 

15 

MS (El): m1e = 418 CM•+) 

IR (neat): 8424, 2987, 2932, 2879 cm-1 

Cream 

Compound of formula I 

Cetyl alcohol 

Stearyl alcohol 

Sorbitan monostearate 

IJpmple A 

Glyceryl monostearate and polyoxyethylene 
glycolstearate 

Polysorbate 60 
Mineral oil 
Propylene glycol 

Propylparaben 

Butylated hydroxyanisole 
Sorbitol solution 

NaEDTA 
Methylparaben 
Dist. water q.s. 

0.001-1 mg/g 

Gew.% 
1.5 
2.5 
2.0 

4.0 
LO 
4.0 
5.0 
0.05 

0.05 

2.0 
0.01 
0.18 

ad.100.00 
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Claims: 

1. The use of a compound of the formula I 
11111111 flllll lllll lllll fl f 111 

* C L M S * 

I 

6 

wherein 
X is =CH2 or H,H; 
Y is a moiety -CHCCHs>-CA>n·C(O)-ORl (a) 

10 -CHCCHa>-CH2'"0-C(0)-R2 (b) or 
-C(O)-()Rl (c) ; 

A is-CH=CH- or CH2-CB2'" 
Rl is lower alkyl, cycloalkyl, eycloalkylmethyl, -CH2R3 or -CH2-CH2R8; 
R2 is lower alkyl, cycloalkyl or R3; 

15 RS is hydroxy-lower alkyl, hydroxy-cycloalkyl or trifluoromethyl-hydroxy­
nieder-alkyl; 
n isOor 1; 
and the dotted bond in the five-membered ring is optional; 
in the manufacture of pharmaceµtical compositions for the treatment of 

2> dermatological conditions, in particular keratinization disorders such as 
psoriasis, as well as acne and photodamaged skin. 

2. Compounds of the formula I of claim 1, wherein X, Y, A, Rl, R2, R3, n and 
the dotted bond have the meaning given in claim 1 with the proviso· that X is 

25 B,H when Y is a moiety ..CH(CH3)-CH2-<>C(O)-C{OH)(CHa>2 and the dotted 

bond in the five-membered ring is absent. 

8. Compounds as bi claim 2, wherein X is =CH2. 

a> 4. Compounds as in claim 8 wherein Y is a moiety (a). 
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5. The compounds of claim 4, l lll\Dl llllll 11111 tll\I ti 1111 
* C L M S * 

(5Z,7E)-(1R,3R,20S)-1,3-Dihydroxy-20-me~yl-9,1()..seco-pregna-5,7,10· 

trien-21-oic acid 1-hydroxy-~lohexylmethyl ester 

5 (5Z, 7E)-(1R,3R)..l,3-Dihydroxy-9,10-seco-ehola-5, 7 ,10(19)-trien-24-oic 
acid 1-ethyl-propyl ester 

(5Z, 7E)-(1S, 3R)-l,3·DihydrOXy-9,10-secoChola-5,7-dien-24-oic acid ethyl 

ester. 

10 6. Compounds as in cl~ 3 wherein Y is a moiety (b). 

7. The compounds of claim 6, 

2,2-Dim.ethyl-propioldc acid-CSZt 7E)-(1S, SR, 20R)-1,3-dibydroxy-20-
15 methyl-9,10-seco-pregna-5,7,10 dl?-trien·21-yl ester 

2-Hydroxy-2-methyl-propiOittc acid-(6Z, 7E)-(1S, 3R, 20R)·l,3-dihydroxy-

20-methyl-9,10-seco-pregna-5, 7,16 (t9)-trien-,1-yl ester 
2,2-Dimethyl-propioniC adl (S~, 7E>-<1R, SR)-l,3-dihydroxy-23,24-

dinor-9,10-secochola-5, 7-men-~2-tl ~ter 
m 2-Ethyl-2-hydroxy-b~c •d-<SZ, 7E)-(1S, S'R, 208)-1,3-dihydroxy-20-

methyl-9,10-seco-pregna-5,7 ,io fll>-trien-21-yl ester 
8-Methyl-butyric acid ~-(d~, ~ 20S)-l,8-dillyckoxy-20-methyl-9,10-

seco-pregna""5, 7 ,IO (19)-tnen~21-yll~propyl est.er 

2-Hydros.y-2-methyl-Pn>piont~ ac;id-(5Z, 7E)-(1S, SR, 208)-1,3-dihydroxy­

z 20-metbyl-9.10-seco-pregna.6.t,iq {J.9)..trien-21-yl ester 
1 : 1 Mixture of (B)-SDd~C~-~xy-3-methyl-pentanoic acid-(5Z, 7E)­

(1S, SR, 20S)-l,3-clihy~-2h..-~t-9,10-secO-pregiia""5,7,10 (19)-trien-21-yl 

ester. 

3> 8. Compounds as in cla.ini 3 wherem Y is a moiety (c). 

9. The componds of claim 8, C5Z, 7E)-(1S,3R)-1,3-dihydroxy-9,1Q..seco-androsta-
5.,7 ,10(19)-triene-17b-earboXylic acid 3-hydro:xy-3-methyl-butyl ester. 

35 10. Compounds as· in claim. 2, wherein X is H,H. 

11. Compounds as in claim 10 wherein Y is a moiety (a). 
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* C · L M S * 12. The compounds of claim 11, 

(7E)-(1R,3R,20S)-1,3-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5, '1-
dien-21-oic acid cyclopropylmethyl ester 

5 (7E)-(1R,3R,20S)-1,3-Dihydrmy-20-metbyl-19-nor-9,10-seco-pregna-5, 7-
dien-21-oic acid cyclopentylmethyl ester 

(7E)-(1R,3R,20S)-1,3-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5, 7-
dien-21-oic acid cyclohexylm.ethyl ester 

(7E)-(1R,3R,20S)-1,3-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5, 7-
10 dien-21-oic acid (1S,2S,5S)-6,6-dimethyl-bicyclo(3.1.l]hept-2-ylmethyl ester 

(7E)-(1R,3R,20S)-1,3-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5,7-
dien-21-oic acid (1S,2R,5S)-6,6-climethyl-bicyclo(S.1.1)hept-2-ylmethyl ester 

('7E)-(1R,3R,20S)-1,S-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5, 7-

dien-21-oic acid (1R,5S)-6,6-dimethyl-bicyclo[S.l.l]hept-2-en-2-ylmethyl ester 
l5 (7E)-(1R,3R,20S)-1,S-Dihydrmy-20-methyl-19-nor-9,10-seco-pregna-5,7-

dien-21-oic acid 1-hydroxy-cyclopentylmethyl ester 

(7E)-(1R,3R,20S)-l,3-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5,7-
dien-21-oic acid 1-hydroxy-cyclohexyl methyl ester 

(7E)-(1R,3R,20S)-l,3-Dihydroxy-20-methy1-19-nor-9,10-seco-pregna-5,7-
m dien-21-oic acid 1-hyddroxy-cycloheptylmethyl ester 

(7E)-(1R,SR,20S)-1,3-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5,7-
dien-21-oic acid 2-(1-hyddroxy-cyclopentyl)-ethyl ester 

(7E)-(1R,8R,20S)-1,3-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5,7-
dien-21-oic acid 2-(1-hyddroxy-cyclohexyl)-ethyl ester 

25 (7E)-(1R,3R,20S)-l,S-Dihydroxy-20-methyl-19-nor-9,10-seco-pregna-5, 7-
dien-21-oic acid 2-(1-hyddroxy-cycloheptyl).ethyl ester 

(7E)-(1R, 3R)-l,3-Dihydroxy-19-nor-9,10-seco-chola-5,7-dien-24-oic acid 
isopropyl ester 

(7E,22E)-(1R, SR)-1,3-Dihydroxy-19-nor-9,10-secocholan-5,7,22-trien-24-
a> oic acid ethyl ester. 

18. Compounds as in claim 10 wherein Y is a moiety (b). 

14. The compounds of claim 13, 

2,2-Dimethyl-propionic acid (7E)-(1R,SR,20R}-1.S-dihydroxy-20-methyl-
19-nor-9,10-seeo-pregna-5, 7 ,17-trien-21-yl ester 
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2-Hydroxy-2-methyl-propionic acid-(7E)-(1R, SR, 20R)-1,8-dihydr0xy-20-

methyl-19-nor-9,10-seco--pregna-5, 7-dien-21-yl ester 

2-Hydroxy-2-methyl-propionic acid{7E)-(1R, SR, 20S)-1,3-clihydrox:y-20-

metbyl-19-nor-9t10-seco-pregna-5, 7-dien-21-yl ester 

5 2-Ethyl-2-hydroxy .. butyric acid (7E)-(1R, 3~ 20S)-l,3-clihydroxy-20-

metb.yl-19-nor-9,10-seco-prep.a-6,7·tri~-21-yl ester 
2-Hydroxy-2-metbyl-propionic acid (7E)-(1R,3R,20R)-1.3-dihydroxy-20-

methyl-19-nor-9,10-seco-prepa-6,7t17-trien-21-yl ester. 

lD 15. Compolllld& as in claim 10 wbeiiDn Y is a moiety (c). j lfllllJ M~ Q IWJ ~If II 
16. The componds of claim.16, (7!;)-(l.R,SR)-1,3-dihydrox:y-19-nor-9,10-seco-

. ' ' ., . 

androsta-5, 7-diene-1 'lb-carboxylic acid 3-hydroxy-3-methyl-butyl ester. 
I ' 

15 17. Compounds of the formula ll 

Y' 

D 

wherein Z is a protecting group and Y1 is a moiety Y as defined in claiml 

m wherein any hydroxy groups con.tamed therein are protected, with the 

proviso that compounds of the formula I wherein Xis =CH2 when Y is a 
moiety -CHCCHs)-CHa-()C(O)-C(OH)(CHs)2 and the dotted bond in the five­

membered ring is absent, are excluded. 

25 18. Pharmaceutical compositions for topical application, containing a 
compound of the formula I as defined in any one of claims 2-16, and usual 

pharmaceutical carriers. 

19. A process for the preparation of the compounds of formula I as defined in 

3> claim 2, which comprises removing the hydroxy protecting groups from a 

compound of the formula n 
This Sheet Has Been Replaced 

I llllf I lllllJ llfl Ill 1111 
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n 
I· x #a z.o" oz 

wherein Z is a protecting group and Y' is a moiety Y wherein any hydroxy 
5 groups contained therein are protected, with the proviso that the 

preparation of compounds of the formula I wherein X is =CH2 when Y is a 
moiety -CHCCHs)-CH~(O)-C(OH)(Clia)2 and the dotted bond in the five­

membered ring is absent, is ueluded. 

10 20. Compounds of formula I as defined in claim 2, whenever prepared by the 
process of claim 18 or by an obvious chemical equivalent thereo£ 

J5 

21. The use of om.pounds of formula I 88 defined in claim 2 as 
medicaments, especially for the treatment of psoriasis. 

22. The invention 88 described hereinbefore, especially with reference to the 
Examples. 

*** 


