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[57] ABSTRACT

Vitamin D; analogs in which a cyclopentane ring is
introduced onto the 25-carbon of the side chain of
1a,25-dihydroxyvitamin D, and its 24-epimer. The
compounds are characterized by a marked intestinal
calcium transport activity while exhibiting much lower
activity than 1a,25-dihydroxyvitamin D3 in their ability
to mobilize calcium from bone. Because of their prefer-
ential calcemic activity, these compounds would be
useful for the treatment of diseases where bone forma-
tion is desired, such as osteoporosis.

6 Claims, 2 Drawing Sheets
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26,27-DIMETHYLENE-10,25-DIHYDROX-
YVITAMIN D; AND
26,27-DIMETHYLENE-24-EPI-1¢,25-DIHYDROX-
YVITAMIN D; AND METHODS FOR PREPARING
SAME

This application is a continuation of application Ser.
No. 07/813,852, filed Dec. 26, 1991, now abandoned.

BACKGROUND OF THE INVENTION

With the discovery of 1a,25-dihydroxyvitamin D3 as
the active form of the vitamin has come an intense in-
vestigation of analogs of this hormonal form of vitamin
D with the intent of finding analogs that have selective
activity. By now, several compounds have been discov-
ered which carry out the differentiative role of 1,25-
dihydroxyvitamin D3 while having little or no calcium
activity. Additionally, other compounds have been
found that have minimal activities in the mobilization of
calcium from bone while having significant activities in
stimulating intestinal calcium transport. Modification of
the vitamin D side chain by lengthening it at the 24-car-
bon has resulted in loss of calcium activity and either an
enhancement or undisturbed differentiative activity.
Placing the 24-methyl of 1a,25-dihydroxyvitamin D7 in
the epi-configuration appears to diminish activity in the
mobilization of calcium from bone. On the other hand,
increased hydrophobicity on the 26- and 27-carbons
seems to increase the total activity of the vitamin D
compounds provided the 25-hydroxyl is present.

SUMMARY OF THE INVENTION

The present invention provides novel compounds
exhibiting a desired, and highly advantageous, pattern
of biological activity. These compounds are character-
ized by a marked intestinal calcium transport activity, as
compared to that of la, 25-dihydroxyvitamin D3, while
exhibiting much lower activity than 1a,25-dihydrox-
yvitamin D3 in their ability to mobilize calcium from
bone. Hence, these compounds are highly specific in
their calcemic activity. Their preferential activity on
intestinal calcium transport and reduced calcium mobi-
lizing activity in bone allows the in vivo administration
of these compounds for the treatment of metabolic bone
diseases where bone loss is a major concern. Because of
their preferential calcemic activity, these compounds
would be preferred therapeutic agents for the treatment
of diseases where bone formation is desired, such as
osteoporosis, osteomalacia and renal osteodystrophy.

Structurally, the key feature of the compounds hav-
ing these desirable biological attributes is that they are
analogs of 1,25-dihydroxyvitamin D; in which a cyclo-
pentane ring is introduced onto the 25 carbon of the side
chain of 1a,25-dihydroxyvitamin D; and its 24-epimer.
Thus, the compounds of this type are characterized by
the following general structure:
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where R! and R2 may be hydrogen or methyl with the
proviso that when R! is hydrogen R2 cannot be hydro-
gen and when R! is methyl R2 cannot be methyl. The
present invention, therefore, provides novel compounds
showing preferential activity on intestinal calcium
transport and reduced calcium mobilizing activity in
bone, and are useful for the treatment of metabolic bone
disease, such as osteoporosis, where bone loss is a major
concern. More specifically, the compounds are 26,27-
dimethylenele-1a,25-dihydroxyvitamin D2 and 26,27-
dimethylene-24-epi-1a,25-dihydroxyvitamin Dj.

This invention also provides novel intermediate com-
pounds formed during the synthesis of the end products.
Structurally, the intermediate compounds are charac-
terized by the following general structure:

R50

where R1 and R2 may be hydrogen or methyl with the
proviso that when R! is hydrogen R2 cannot be hydro-
gen and when R1is methyl R2 cannot be methyl, and R3,
R# and RS may be hydrogen or a hydroxy-protecting
group.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a graph illustrating the percent HL-60 cell-
differentiation as a function of the concentration of 26,
27-dimethylene-1a,25-dihydroxyvitamin D», its 24-
epimer and la,25-dihydroxyvitamin D3; and

FIG. 2 is a graph illustrating the relative activity of
26, 27-dimethylene-1a,25-dihydroxyvitamin D, its 24-
epimer and la,25-dihydroxyvitamin D3 in binding to
the 1,25-dihydroxyvitamin D pig intestinal nuclear re-
ceptor.

DETAILED DESCRIPTION OF THE
INVENTION

As used in the description and in the claims, the term
hydroxy-protecting group signifies any group com-
monly used for the temporary protection of hydroxy
functions, such as for example, alkoxycarbonyl, acyl,
alkylsilyl, and alkoxyalkyl groups, and a protected hy-
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droxy group is a hydroxy function derivatized by such
a protecting group. Alkoxycarbonyl protecting groups
are groupings such as methoxycarbonyl, ethoxycarbo-
nyl, propoxycarbonyl, isopropoxycarbonyl, butoxycar-
bonyl, isobutoxycarbonyl, tert-butoxycarbonyl, ben-
zyloxycarbonyl or allyloxycarbonyl. The term ‘acyl’
signifies an alkanoyl group of 1 to 6 carbons, in all of its
isomeric forms, or a carboxyalkanoyl group of 1 to 6
carbons, such as an oxalyl, malonyl, succinyl, glutaryl
group, or a aromatic acyl group such as benzoyl, or a
halo, nitro or alkyl substituted benzoyl group. The
word ‘alkyl’ as used in the description or the claims,
denotes a straight-chain or branched alkyl radical of 1
to 10 carbons, in all its isomeric forms. Alkoxyalkyl
protecting groups are groupings such a methoxymethyl,
ethoxymethyl, methoxyethoxymethyl, or tetrahydro-
furanyl and tetrahydropyranyl. Preferred alkylsilyl-
protecting groups are trimethylsilyl, triethylsilyl, t-
butyldimethylsilyl, and analogous alkylated silyl radi-
cals.

The present invention is more specifically described
by the following examples, which are meant to be illus-
trative only of the process of synthesis and of the novel
compounds, both end products and intermediates, ob-
tainable thereby. In these examples, specific compounds
identified by Arabic numerals (e.g. compounds 1, 2, 3, .
. . etc.) refer to the structures so numbered in the pro-
cess schematics. Additionally examples are provided
which are illustrative of the distinctive biological char-
acteristics of the new compounds, such characteristics
serving as a basis for the application of these com-
pounds in the treatment of metabolic bone disease.

PREPARATION OF COMPOUNDS
General Procedures

Ultraviolet (UV) absorption spectra were recorded
with a Perkin-Elmer Lambda 3b UV-VIS spectropho-
tometer. Nuclear magnetic resonance (NMR) spectra
were recorded at 500 or 400 MHz with Bruker AM-500
multinuclear or AM-400 wide bore multinuclear spec-
trometers in the solvents noted. Chemical shifts (8) are
reported downfield from internal MesSi (60.00) or
CHCI3 (87.24). Low-and high-resolution mass spectra
were recorded at 70 eV (unless otherwise stated) on a
Kratos MS-50 TC instrument equipped with a Kratos
DS-55 Data System. High resolution data were ob-
tained by peak matching. Samples were introduced into
the ion source maintained at 120°-250° C. via a direct-
insertion probe. Silica gel 60 (Merck, 230-400 mesh)
was used for column chromatography. High perfor-
mance liquid chromatography (HPLC) was performed
using a Waters Associates Liquid chromatograph
equipped with a model 6000A solvent delivery system,
a Model U6K Universal injector and a model 450 vari-
able wavelength detector. Zorbax Sil Dupont column
(4X6 mmX25 cm) was used. Solvent system: 15%
2-propanol in n-hexane. Tetrahydrofuran (THF) was
distilled from sodium benzophenone ketyl. Other sol-
vents were purified by standard methods. Reactions
involving vitamin D compounds were carried out under
a nitrogen atmosphere with magnetic stirring.
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EXAMPLE 1

Synthesis of 26,
27-Dimethylene-1a,25-Dihdyroxyvitamin D3
(compound 11a) and its 24-epimer (compound 115)
(Process Schemes I and II)

In the synthesis described herein and in Schemes I
and II, the following abbreviations are employed:

DHP: 2,3-dihydropyran

PPTS: pyridinium p-toluenesulfonate

THP: 2-tetrahydropyranyl

THEF: tetrahydrofuran

Ts: p-toluenesulfonyl

DMAP: 4-dimethylaminopyridine

DMF: N,N-dimethylformamide

Ph: phenyl

mCPBA: m-chloroperbenzoic acid

TES: triethylsilyl

TBAF: tetrabutylammonium fluoride

The synthesis of compounds 11a¢ and 11 may be
summarized as follows:

The synthesis of side chain sulfones 7a,b started from
(R)- or (8S)- methyl 3-hydroxy-2-methylpropanate. The
hydroxy group was protected to provide 2-tetrahy-
dropyranyl (THP) ester 1. The ester 1 was converted
into cyclopentanol 2 by an action of 1,4-dibromomag-
nesiobutane. The THP protecting group was removed
to give diol 3. The primary hydroxy group of the diol
was converted to the corresponding p-toluenesulfonate
4. The p-toluenesulfonate 4 was converted into phenyl-
sulfide 5 on treatment with thiophenol. The sulfide was
oxidized with peracid to sulfone 6. The tertiary hy-
droxy group was protected as triethylsilyl (TES) ether
to give protected sulfone 7.

The sulfone 7 was condensed with aldehyde 9, after
deprotonation with lithium diethylamide. The resulting
hydroxy sulfone was acetylated, and then submitted to
reductive elimination by sodium-amalgam to give (E)-
olefin 8. The protective groups of 25- and 38-hydroxy
groups were removed to give provitamin 10. Photo-
and thermoisomerization of provitamin 10, followed by
deprotection of the 1a-hydroxy group yielded Vitamin
D derivative 11.

It should be noted that in the present description and
in scheme II, compound 9 is a known compound. Com-
pound 9 may be prepared in accordance with PCT
Patent Application No. W088/07545.

(R) -Methyl 3-(2-tetrahydropyranyl)
oxy-2-methylpropanoate la

To a mixture of (R)-(-)methyl 3-hydroxy-2-methyl-
propanoate (Aldrich; 4.94 g, 41.8 mmol) and 2,3-dihy-
dropyran (4.22 g, 50.2 mmol) in dichloromethane (100
mL) was added pyridinium p-toluenesulfonate (525 mg,
2.08 mmol) in one portion, and the mixture was stirred
at ambient temperature for 2.25 hr. To the mixture
2,3-dihydropyran (1.05 g, 12.5 mmol) was added and
the mixture was stirred at ambient temperature for
30min. The mixture was poured into brine, and the
organic layer was separated. The aqueous layer was
extracted with diethyl ether, and the combined organic
solutions were washed with brine, and dried over so-
dium sulfate. Filtration and concentration gave 14.83 g
of an oily material, which was purified by column chro-
matography (silica gel 75 g, ethyl acetate in n-hexane,
5-10%) to give 8.20 g (97.0%) of 1a, as a colorless oil.
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1H-NMR & (CDCl3, 500MHz); 1.12, 1.13 (3H, two d,
J=17.0Hz), 1.38-1.85 (6H), 2.21 (1H, m), 3.32-3.91 (4H),
3.63 (3H, br s), 4.54 (1H, dd, J=12.0 and 2.9Hz)

(S)-Methyl 3-(2-tetrahydropyranyl)
oxy-2-methylpropanoate 15

In the same manner as for 1g, (S)-(-)-methyl 3-
hydroxy-2-methylpropanoate (Aldrich; 4.96 g, 42.0
mmol) was converted into 8.38 g (98.7%) of 1b, as a
colorless oil, which showed virtually the same 'H-
NMR spectrum as 1a.

(R)-1-[1-(2-Tetrahydropyranyl)
oxy-2-propyl]-1-cyclopentanol 2a

To an ice-cooled and stirred solution of 1,4-bis-
bromomagnesiobutane (prepared from 1.24 g of magne-
sium turnings and 5.03 g of 1,4-dibromobutane in 55 mL
of tetrahydrofuran) was added a solution of 1a (4.0 g,
19.8 mmol) in diethyl ether (30 mL) dropwise at 0°-25°
C. under nitrogen over 70 min. The mixture was stirred
at ambient temperature for 2 hr, and then quenched by
the addition of ammonium chloride solution. The or-
ganic layer was separated, and the aqueous layer was
extracted with diethyl ether. The combined organic
layers were washed with brine, and dried over sodium
sulfate. Filtration and concentration gave 5.98 g of an
oily material, which was purified by column chroma-
tography (silica gel 60 g, ethyl acetate in n-hexane,
2.5-20%) to give 3.58 g (79.3%) of 24, as a colorless oil.

IH-NMR & (CDClI3, 500 MHz); 1.00, 1.02 (3H, two d,

J=17.3 Hz), 1.38-1.93 (15H), 3.04 (1H, d, J=16.2
Hz), 3.35 (0.5H, dd, J=9.8 and 4.9 Hz), 3.42-3.56
(1.5H), 3.73-3.85 (1.5H), 3.97 (0.5H, dd, J=9.6 and
4.7 Hz), 4.55 (1H, 4, J=14.9 Hz)

(S)-1-[1-(2-Tetrahydropyranyl)
oxy-2-propyl]-1-cyclopentanol 25
In the same manner as for 2q, 15 (3.0 g. 14.8 mmol)
was converted into 3.58 g (quantitative) of 2b, as a col-
orless oil, which showed virtually the same 'H-NMR
spectrum as 2a.

(R)-1-(1-Hydroxy-2-propyl)1-cyclopentanol 3a

A mixture of 2a (3.42 g, 15.0 mmol) and pyridinium
p-toluenesulfonate (188 mg) in ethanol (100 ml.)) was
heated at 40°-50° C. with stirring for 10 hr. The mixture
was diluted with toluene and a small amount of triethyl-
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amine was added to the mixture. After evaporation of 50

ethanol, the residue was poured into brine and extracted
with ethyl acetate until none of the product remained
the in aqueous layer. The combined organic layers were
washed with brine, and dried over sodium sulfate. Fil-
tration and concentration gave 2.53 g of an oily mate-
rial, which was purified by column chromatography
(silica gel 20 g, ethyl acetate in n-hexane, 20-50%) to
give 1.88 g (86.9%) of 3a, as a colorless oil.

'H-NMR & (CDCl3, 500MHz); 0.97 (3H, d, J=7.2
Hz), 1.38-1.86 (9H), 3.44 (1H, br s), 3.60 (1H, dd,
J=9.7 and 4.8 Hz), 3.81 (1H, d, J=8.0 Hz), 3.93
(1H, br s) '

(S)-1-(1-Hydroxy-2-propyl)-1-cyclopentanol 35

In the same manner as for 3a, 2b (3.41 g, 14.9 mmol)
was converted into 1.98 g (92.1%) of 3b, as a colorless
oil, which showed the same !H-NMR spectrum as 3a.

55
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(R)-1-(1-p-Toluenesulfonyloxy-2-propyl)
-1-cyclopentanol 4a

A mixture of 32 (1.79 g, 12.4 mmol) , pyridine (5 mL),
and p-toluenesulfonyl chloride (4.26 g, 22.3 mmol) in
dichloromethane (40 mL) was stirred below 10° C. for
2 days. The reaction mixture was poured into copper
(II) sulfate solution and extracted with diethyl ether.
The combined organic layers were washed with copper
(II) sulfate solution, water, sodium bicarbonate solution
and brine, and dried over sodium sulfate. Filtration and
concentration gave 6.27 g of an oily material, which
was purified by column chromatography (silica gel 60
g, ethyl acetate in n-hexane, 5-33%) to give 3.74 g
(quantitative) of 4a as a colorless oil.

TH-NMR & (CDCl3, 500 MHz); 0.95 (3H, d, J=6.8
Hz), 1.28-1.92 (9H), 2.42 (3H, s), 3.91 (1H, dd,
J=9.6 and 7.8 Hz), 4.18 (1H, dd, J=9.6 and 4.6
Hz), 7.32 (2H, d, J=8.0 Hz), 7.75 (2H, 4, J=8.0
Hz)

(S)-1-(1-p-Toluenesulfonyloxy-2-propyl)-1-cyclopen-
tanol 4b

In the same manner as for 4q, 35 (1.92 g, 13.3 mmol)
was converted into 3.46 g (87.2%) of 4b, as a colorless
oil, which showed the same 1H-NMR spectrum as 4q.

(S -1-(1-Benzenesulfenyl-2-propyl)-1-cyclopentanol Sa

To a mixture of 4¢ (3.65 g, 11.9 mmol) and triethyl-
amine (2.5 mL) in N,N-dimethylformamide (18 mL)
was added thiophenol (1.8 mL) in one portion. The
mixture was stirred at ambient temperature overnight.
The mixture was poured into water, and extracted with
diethyl ether. The combined organic layers were
washed with sodium bicarbonate solution and brine,
and dried over sodium sulfate. Filtration and concentra-
tion gave 3.26 g of an oily material, which was purified
by column chromatography (silica gel 40 g, ethyl ace-
tate in n-hexane, 2.5-20%) to give 2.06 g (73.3%) of 5a,
as a pale yellow oil.

IH-NMR § (CDCl3, 500 MHz); 1.24 (3H, d, J=6.3
Hz), 1.53 (1H, br s), 1.56-2.04 (9H), 2.85 (1H, dd,
J=12.9 and 10.2 Hz), 3.44 (1H, dd. J=12.9 and 2.8
Hz), 7.28 (1H, t, J=8.0 Hz), 7.39 (2H, t, J=8.0 Hz),
7.46 (2H, d, J=8.0 Hz)

(R)-1-(1-Benzenesulfenyl-2-propyl)-1-cyclopentanol 56

In the same manner as for 5a, 46 (3.65 g, 11.9 mmol)
was converted into 2.23 g (82.8%) of 5b, as a pale yel-
low oil, which showed the same IH-NMR spectrum as
5a.

(S)-1-(1-Benzenesulfonyl-2-propyl) -1-cyclopentanol 6a

To a stirred and ice-cooled mixture of 52 (2.06 g, 8.71
mmol) in dichloromethane (19 mL) and saturated so-
dium bicarbonate solution (28 mL) was added m-
chloroperbenzoic acid (85% 4 24 g 20.9 mmol) portion-
wise. The mixture was stirred in an ice bath for 50 min.
An excess amount of peracid was decomposed with
sodium thiosulfate solution in the presence of a small
amount of potassinm iodide. The organic layer was
separated, and the aqueous layer was extracted with
ethyl acetate. The combined organic layers were
washed with sodium bicarbonate solution and brine,
and dried over sodium sulfate. Filtration and concentra-
tion gave 3.16 g of an oily material, which was purified
by column chromatography (silica gel 32 g, ethyl ace-
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tate in n-hexane, 20-33%) to give 2.43 g (quantitative)
of 6a, as a colorless oil.
1H-NMR & (CDCls, 400 MHz); 1.17 (3H, d, J=6.8
Hz), 1.46-1.86 (8H), 2.18 (1H, m), 3.00 (1H, dd,
J=14.5 and 9.0 Hz), 3.41 (1H, br d, J=14.5 Hz),
7.57 2H, t,J=7.3 Hz), 7.65 (1H, t, J=7.3 Hz), 7.92
(2H, d, J=7.3 Hz)

(R)-1-(1-Benzenesulfonyl-2-propyl) -1-cyclopentanol 6b

In the same manner as for 6a, 5b (2.23 g, 9.43 mmol)
was converted into 2.34 g (92.5%) of 6b, as a colorless
oil, which showed the same 'H-MMR spectrum as 6a.

(S)-1-(1-Benzenesulfonyl-2-propyl)-1-triethylsiloxycy-
clo pentane 7a
To a solution of 6a (2.40 g, 8.94 mmol) and imidazole
(1.22 g, 17.9 mmol) in N,N-dimethylformamide (20 mL)
was added chlorotriethylsilane (2.2 mL, 13.1 mmol) in
one portion. The mixture was stirred at ambient temper-
ature for 3d. The mixture was poured into ice water,
and extracted with diethyl ether. The combined organic
layers were washed with water and brine, and dried
over sodium sulfate. Filtration and concentration gave
4.24 g of an oily material, which was purified by column
chromatography (silica gel 40 g, ethyl acetate in n-hex-
ane, 10%) to give 3.67 g (quantitative) of 7a, as a color-
less oil.
1H-NMR § (CDCls, 500 MHz); 0.52 (6H, q, J=7.9
Hz), 0.88 (9H, t, J=7.9 Hz), 1.11 (34, d, J=6.7
Hz), 1.35-1.74 (8H), 2.06 (1H, m), 2.90 (1H, dd,
J=14.4 and 9.7 Hz), 3.42 (1H, d, J=14.4 Hz), 7.56
(2H, t, J=7.5 Hz), 7.64 (1H, t, J=7.5 Hz), 7.91 (2H,
d, J=17.5 Hz)

®R
-1-(1-Benzenesulfonyl-2-propyl)-1-triethylsiloxycyclo
pentane 7b.

In the same manner as for 74, 65 (2.20 g, 8.19 mmol)
was converted into 3.19 g (quantitative) of 75, as a col-
orless oil, which showed the same !H-NMR spectrum
as 7a.

(22E; 24R)-26: 27-Dimethylene-1a, 38-bis
(methoxycarbonyloxy)-25-triethylsiloxyergosta-5,7,22-
triene 8a

To a stirred solution of 7a (1.0 g, 2.61 mmol) in tetra-
hydrofuran (30 mL) was added a solution of lithium
diethylamide (prepared from 0.44 mL of diethylamine
and 2.5 mL of 1.6N n-butyllithium in 7 mL of tetrahy-
drofuran; 6.6 mL) dropwise at —50°-60° C. under nitro-
gen. The mixture was stirred at —50°-60° C. for 1 hr,
and then cooled to —78° C. To the mixture was added
a solution of (20S)-1a, 3B-bis (methoxycarbonyloxy)
-20-methylpregna-5, 7-dien-21-al 9 (670 mg, 1.45 mmol)
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in tetrahydrofuran (20 mL) dropwise over a period of 55

50 min. The mixture was stirred for 50 min, and then
quenched by the addition of saturated ammonium chlo-
ride solution and ethyl acetate. The organic layer was
separated and the aqueous layer was extracted with
ethyl acetate. The combined organic layers were
washed with brine, and dried over sodium sulfate. Fil-
tration and concentration gave 2.97 g of a residue. The
residue was dissolved in dichloromethane (20 mL) and
to the solution was added 4-dimethylaminopyridine
(2.12 g, 17.4 mmol) and acetic anhydride (1.3 mL, 13.8
mmol), and the mixture was stirred at ambient tempera-
ture overnight. The mixture was poured into a mixture
of ice and ethyl acetate, and the organic layer was sepa-
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rated. The aqueous layer was extracted with ethyl ace-
tate, and the combined organic layers were washed
with brine and dried over sodium sulfate. Filtration and
concentration gave 2.37 g of a residue. The residue was
dissolved in a mixture of tetrahydrofuran (30 mL) and
methanol (30 mL) and the solution was stirred at —40 to
—30° C. To the solution was added sodium bicarbonate
(2.27 g) and 5% sodium amalgam (pulverized and
washed with tetrahydrofuran; 10.72 g). The mixture
was stirred at —40 to —30° C. for 2.5 hr. The superna-
tant was filtered through a pad of Celite and the solids
was washed with ethyl acetate. The combined organic
solution was poured into a cold mixture of diluted hy-
drochloric acid and ethyl acetate, and the organic layer
was separated. The aqueous layer was extracted with
ethyl acetate and the combined organic layers were
washed with brine, and dried over sodium sulfate. Fil-
tration and concentration gave 2.75 g of a residue,
which was purified by column chromatography (silica
gel 50 g, ethyl acetate in n-hexane, 5-50%) to give 648
mg (65.2% from 4) of 84, as white solids.

IH-NMR 8 (CDCl3, 500 MHz); 3.77 (3H, s), 3.78 (3H,
s), 4.84 (1H, br s), 4.89 (1H, m), 5.20 (1H, dd,
J=15.2 and 8.SHz), 5.30 (1H, dd, J=15.2 and 8.6
Hz), 5.36 (1H, m), 5.67 (1H, m)

(22E; 245)-26, 27-Dimethylene-1a,3-bis
(methoxycarbonyloxy)-25-triethylsiloxyergosta-5,7,22-
triene 8b

In the same manner as for 84, 76 (1.0 g, 2.6 mmol) was
converted into 803 mg (67.4% form 9) of 8b, as white
solids.

IH-NMR § (CDCl3, 500 MHz); 3.77 (3H, s), 3.79 3H,
s), 4.84 (1H, br s), 4.90 (1H, m), 5.21 (1H, 44,
J=15.3 and 8.3 Hz), 5.30 (1H, dd, J=15.3 and 8.4
Hz), 5.37 (1H, m), 5.68 (1H, m)

(22E;
24R)-26:27-Dimethylene-1-methoxycarbonyloxyergos-
ta-5,7,22-triene-383,25-diol 10a

To a solution of 8z (597 mg, 0.871 mmol) in tetrahy-
drofuran (12 mL) was added 1M solution of tet-
rabutylammonium fluoride in tetrahydrofuran (4.4 mL),
and the mixture was stirred at ambient temperature
overnight. The mixture was poured into cold brine, and
extracted with ethyl acetate. The combined organic
layers were washed with sodium bicarbonate solution
and brine, and dried over sodium sulfate. Filtration and
evaporation gave 0.78 g of a residue. To the residue was
added methanol (50 mL) and potassium carbonate (0.5
g) and the mixture was stirred in a cold room (at 8° C.)
overnight. The mixture was poured into cold brine and
extracted with ethyl acetate.

The combined organic layers were washed with
brine, and dried over sodium sulfate. Filtration and
concentration gave 1.54 g of a residue, which was puri-
fied by column chromatography (silica gel 30 g, ethyl
acetate in n-hexane, 20-80%) to give 313 mg (70.1%) of
10a, as white solids.

IH-NMR & (CDCl3, 500 MHz); 0.62 (3H, s), 1.00 (3H,

s), 1.02 (3H, d, J=6.7 Hz), 1.03 (3H, d, J=6.2 Hz),
3.78 (3H, s), 3.99 (1H, br), 4.82 (1H, br's), 5.33 (2H,
m), 5.36 (1H, m), 5.66 (1H, m)
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