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22-0XACHOLECALCIFEROL DERIVATIVE 
AND PROCESS FOR PREPARING THE SAME 

FIELD OF THE INVENTION 

This invention relates· to a 22-oxacholecalciferol 

derivative expected useful as a drug, an intermediate 

for the same, and a process for preparing the ·22-

oxacholecalciferol derivative using the intermediate. 

BACKGROUND OF THE INVENTION 
;.. 

22-0xacholecalciferol derivatives have hitherto 

been prepared by, for example, the process starting with 

a compound represented by formula (II): 

, 

wherein R4 represents a hydrogen atom, a hydroxyl group 

or a protected hydroxyl group; Rs represents a hydroxyl 

(II) 

15 group or a protected hydroxyl group; and Re and R7 represent 

a hydrogen atom respectively or they are taken ~ogether to 

form a double bond, 

as disclosed in Japanese Patent Public Disclosure No. 

267550/86. This process, as illustrated by the following 

20 reaction scheme (1), comprises reacting the compound of 

formula (II) with 1-bromo-3-propene in the presence of 

a basic catalyst to form a 20S-(3-butenyloxy) compound, 
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oxidizing t~e 20S-(3-butenyloxy) compound with oxygen in 

the presence of a catalyst to obtain a 208-(3-oxobutyloxy) 

compound,· and reacting the 208-(3-oxobutyloxy) compound 

with a Grignard reagent to obtain a 208-(3-hydroxy-3-

5 methylbutyloxy) compound. 

lReaction Scheme {l)] 

:;.. 

Br~ 

Base 

Rs 

However, the above process requires complicated 

operation. In addition, since the reaction between 

the compound (II) and 1-bromo-3-propene is attended by 

10 by-production of a 208-(2-butenyloxy) compound in a 

considerable proportion, resulting in a low yield of 

the desired compound, and separation and purification 

of the desired c·ompound involves difficulty. 
L 
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DISCLOSURE OF THE INVENTION 

As a result of extensive investigations, the 

inventors have found a technique for constructing the side 

chain by 0-alkylating the 20-hydroxyl group with a compound 

s represented by formula (III): 

CH2=CH-CORs (III) 

wherein Ra represents a dialkylamino group havidg from 1 to 

5 carbon atoms, 

and reached the present invention based on this finding. 

The process of the present invention starts from a GOmpound 

10 represented by formula (II): 

(II) 

wherein R4 represents a hydrogen atom, a hydroxyl group or 

a protected hydroxyl group; Rs represents a hydroxyl group 

or a protected hydroxyl group; and Ra and R7 represent a 

hydrogen atom respectively or they are taken together to 

15 form a double bond. 

The compound of formula (II) can be synthesized by, 

for example, the process disclosed in Japanese Patent Public 

Disclosure No. 267550/86. 
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Whe~e starting with the compound of formula (II) in 

which the hydroxyl group(s) are protected, the protecting 

groups for a hydroxyl group include those which are not 

released under a basic condition. such as lower alkylsilyl 

s groups, e.g., a trimethylsilyl group. a triethylsilyl 

group, and a t-butyldimethylsilyl group, with a t­

butyldimethylsilyl group being preferred. 

The compound of formula (II) is reacted with a 

compound represented by formula (III): ; . 

CH.:a=CH-CORa (III) 

10 wherein Ra 'represents a .dialkylamino group having from 1 

to 5 carbon atoms, in the presence of a basic catalyst. 

15 

20 

Examples of the compound of formula {III) include 

acrylamide compounds, such as dimethylacrylamide and 

diethylacrylamide. 

Examples of suitable bases which can be used in the 

reaction include metal hydroxides, such as sodium hydroxide, 

potassium hydroxide, and calcium hydroxide_; and metal 

hydrides, such as sodium hydride, potassium hydride. and 

calcium hydride. 

Wher,ka metal hydroxide is used as a base, an organic 

solvent which increases solubility of the reactant reagents 

and is easily miscible with water and stable to an alkali 

is used. Such solvents preferably include ethers, e.g., 

tetrahydrofuran (hereinafter abbreviated as THF), dioxane, 

25 and diglyme. A water-immiscible organic solvent may also be 
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used if st~ble to an alkali. Such solvents include aromatic 

hydrocarbons, e.g., toluene, xylene, and benzene. In the 

latter cases, it is preferable to us a phase transfer 

catalyst, preferably a tetrabutylammonium salt. Where a 

s metal hydride is used as a base, it is preferable to use 

the ab.ave-mentioned sol vents after drying. That is, an 

ether, such as THF, dioxane or diglyme, or an aromatic 

hydrocarbon, such as toluene, xylene or benzene, is used 

10 

as dried. Preferred of them is THF. •· 

While the reaction temperature and time may be 

selected appropriately, it is recommended to carry out 

the reaction at room temperature or lower in order to 

prevent th~ acrylamide compound (III) from polymerizing. 

The· resultant compound, as represented by formula 

15 (IV) shown below, is a novel compound which is useful as an 

intermediate for synthesizing various 22-oxacholecalciferpl 

derivatives. 

The intermediate product represented by formula (IV): 

(IV) 

wherein R4, Rs, Ra, R'T, and Ra are as de.fined· above, 

20 is then reacted with a compound represented by formula (V): 
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' .­
~ 

·1 

ReX 

wherein Re represents a lower alkyl group having from 1 

to 5 carbon atoms; and X represents an alkali metal, 

an alkaline earth metal halide or a cerium halide, 

to obtain a compound represented by formula (VI): 

,;.. 

Rs 

• 

(V) 

(VI) 

s wherein R2 and Ra, which may be the same or different, 

each represent a lower alkyl group having from 1 to 5 

carbon atoms; and R"", Rs, Rs, and R7 are as d·efined above. 

Typical examples of the compound of formula (V) are 

methyl lithium~ butyl lithium, methylmagnesium bromide, 

10 ethylmagnesium bromide,. and methylcerium chloride. 

An aprot!c solvent in which the organometallic 

compound does not decompose and by-production can be 

controlled is suitably used. Examples of preferred solvents 

are ethers, such as THF and dimethyl ether. These solvents 

15 are used in a dehydrated state in a known manner. While the 

reaction temperature and time may be selected appropriately, 

it is recommended to carry out the reaction at a temperature 

of from -3~ up to room temperature for a period of from 
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several ten~ of minutes to several hours so as to prevent 

the compound (IV) as much as possible from returning to the 

former compound (II) due to elimination reaction. 

Where Ra and RT in the resulting compound (IV) each 

s represent a hydrogen atom, the compound must be converted 

to a compound wherein Re and RT are taken together to form 

a double bond, i.e .• a 5,7-diene compound, before it is led. 

to a vitamin D skeleton. This can easily be achieved in 

a usual manner, for example, by the process described in 

10 Japanese Patent Public Disclosure No. 71055/78 as shown by 

the follqwing reaction scheme (2): 

, 
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[Reaction ~cheme (2)1 

~. 

wherein R2, R3, R4, and Rs are as defined above. 

That is, the 7-position of the steroid skeleton 

is halogenated with an allyl-position halogenating 

s reagent, and the resulting compound is then subjected 

to dehydrohalogenation with a.base to obtain a 5,7-diene 

compound. 
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The ~llyl-position halogenating reagent which can be 

used includes N-bromosuccinimide, N-chlorosuccinimide. and 

1,3-dibromo-5,5-dimethylhydantoin. Solvents inert to 

halogenation reaction, preferably non-polar solvents. e.g .• 

s n-hexane and carbon tetrachloride, are used. If desired, 

reaction may be accelerated by irradiation or by addition of 

a radical reaction initiator, such as azobisisobutyronitrile 

(hereinafter abbreviated as AIBN). 

The base which can be used for the ;. 

10 dehydrohalogenation reaction includes organic bases, such 

as 2,4,6-trimethylpyridine (7-collidine). 2,6-lutidine. and 

pyridine type ion-exchange resins; and inorganic bases. such 

as lithium ~arbonate and potassium carbonate. While the 

kind of the reaction solvent, the reaction temperature, and 

15 the reaction time may be decided appropriately depending on 

the kind of the base used, it is recommended to carry out 

the reaction by heating under reflux in toluene in the 

presence of r-collidine as a base for a period of about 

10 minutes. 

20 The above reaction is sometimes accompanied by 

by-produ~tion of a 4,6-diene compound due to double bond 

shift in addition to the desired 5,7-diene compound. This 

being the case, purification may be effected by directly 

subjecting the reaction mixture to column chromatography 

25 on silica gel. or by 1,4-addition of a compound represented 

by formula (VII): 
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0 

N~ 
II N-R10 
N-i 

0 

to the 5,7-diene compound, isolating the 1,4-adduct, and 

subjecting the adduct to release elimination reaction to 

(VII) 

restore the 5,7-diene compound. In the above addition 

reaction, the 4,6-diene compound does not form ~R adduct. 

Elimination reaction of a 1,4-adduct has 

conventionally been performed by using a powerful reducing 

agent, such as lithium aluminum hydride, or an inorganic 

base in a aigh-boiling solvent and is inapplicable to an 

adduct having such a functional group as cannot withstand 

10 a reduction reaction or a functional group instable tq a 

base. Therefore, adoption of the conventional elimination 

reaction as a method for separation and purification as in 

the present invention has been limited. 

In this regard, the inventors have found a technique 

15 for accomplishing the elimination reaction under a neutral 

condition without adversely affecting most functional 

groups, the technique comprising heating the 1,4-adduct 

in an aprotic polar solvent, such as 1,3-dimethyl-2-

imidazolidinone (hereinafter abbreviated as DMI) or N,N-

20 dimethylformamide (hereinafter abbreviated as DMF), in 

the absence of a catalyst to release a desired compound 

in high yield. While the reaction temperature and time 

may be selected appropriately, it is recommended for 

- 10 -



minimizing by-products and ensuring a high yield to carry 
t 

out the reaction in DMI at a temperature of from 1oa to 

1sa c for several hours. 

The compound of formula (VII) which can be used in 

5 . the present invention preferably includes 4-phenyl-1,2,4-

triazoline-3,5-dione. 

Where R4 or Rs in the thus obtained compound of 

formula (VI) in which Re and RT are taken together to form 

a double bond is a protected hydroxyl group, thei~rotecting 

10 group is removed in a usual manner to provide a compound 

wherein R4 or Rs is a hydroxyl group. 

The resulting compound can easily be converted to a 

22-oxachol~calciferol derivative represented by formula (I): 

HO'' 

wherein Ri represents a hydrogen atom or a hydroxyl group; 

15 and R2 and Rs, which may be the same or different, each 

represent a lower alkyl group having from 1 to 5 carbon 

atoms, 

in a known manner, for example, in accordance with the 

process described in Japanese Patent Public Disclosure 
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No. 84555/75, which consists of light irradiation in 
r 

an inert solvent followed by thermal isomerization. 

The compound of formula (I) wherein Ri is a hydrogen 

atom; and R2 and Rs each represent a lower alkyl group, 

s such as a methyl group, is a novel 22-oxacholecalciferol 

derivative exhibiting differentiation inducing activity 

and cell proliferation inhibitory activity. 

The present invention will now be illustrated in 

greater detail with reference to Examples, but the present 

10 invention should not be construed as being limited thereto. 

EXAMPLE 1 

Preparation of la,3P-Dihydroxy-20S-(3-methyl-3-
hydroxybutyloxy)-9,10-secopregna-5,7 r10(19)-triene 

' 1) Preparation of la,3P-Bis{t-butyldimethylsilyloxy)-20S-{2-

15 {dimethylaminocarbonyl)ethyloxy}-5-pregnene: 

In 12 I of THF was. dissolved 1.95 kg of la,3P-bis{t­

butyldimethylsilyloxy)-20S-hydroxy-5-pregnene, and the 

solution was cooled to rJ C. To the solution were added 

1.06 kg of dimethylacrylamide and 215 g of sodium hydride, 

20 and the mixture was allowed to react at rJ C for 8 hours. 

After cooling, 2.8 I of a saturated ammonium chloride 

aqueous solution was added dropwise to the reaction mixture, 

and 15 I of a saturated sodium chloride aqueous solution and 

18 I of ethyl acetate were added thereto. The organic layer 

25 was washed with a saturated aqueous solution, dried over 

anhydrous magnesium sulfate, and concentrated to remove the 

solvent. To the residue was added 6 Q of n-hexane, and the 

thus formed crystal was collected by filtration and dried 

to obtain 1.66 kg (73%) of the title compound. 
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Melting po)nt: 148-lSUC (as recrystallized from methanol) 

IR (Kbr) cm- 1 : 

2956, 2860, 1652, 1254, 1068, 890, 840, 772 

1 H-NMR (CDCla) o: 
0.03 (3H, s), 0.05 (3H, s), 0.06 (3H, s), 0.08 (3H, 

s). 0.64 (3H, s), 0.88 (6H, s). 0.95 (3H, s), 1.15 

(3H, d, J=5.9Hz), 2.15-2.35 (2H, m), 2.56 (lH, m), 

2.93 (3H, s), 3.02 (3H, s), 3.27 (lH, ·m), 3.57 (lH, 

m), 3.76 (lH, brs), 3.86 (lH, m), 3.90 (lH, m), 5 .. 46 

(1H, d, J=5.6Hz) 

Elementary Analysis for CaaH71N04Si2: 

Cacld. {%): C 68.93; H 10.81; N 2.12; Si 8.48 

Found (%): C 68.83; H 10.84; N 2.16; Si 8.5 

2) Preparation of la,3~-Bis(t-butyldimethylsilyloxy)-208-(3-

methyl-3-hydroxybutyloxy)-5-pregnene: 

Cerium (III) chloride heptahydrate (3.08 kg) was 

dehydrated in an electrical oven at 2sac for 2 hours, 

5 and the resulting anhydrous compound was further dried 

in vacuo in a reaction vessel at 12ac for 3 hours. After 

purging the reaction vessel with argon, 8.0 f of dried THF 

was added thereto, followed by stirring at room temperature 

for 1 hour. The mixture was cooled to -2a C, and 7.5 ~of 

10 a 1 mol/f THF solution of methylmagnesium bromide was added 

thereto, followed by allowing the mixture to react for 

30 minutes. To the reaction mixture was added 1.62 kg 

of la,3~-bis(t-butyldimethylsilyloxy)-208-{2-

(dimethylaminocarbonyl)ethyloxy}-5-pregnene, and the 

15 mixture was reacted at that temperature for 30 minutes. 
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The reactiqn mixture was added dropwise to 20 I of water 

having dissolved therein 1.0 kg of ammonium chloride. The 

organic layer was separated, and the aqueous layer was re­

extracted with 10 I of ethyl acetate. The organic layers 

s were combined and dried over anhydrous magnesium sulfate, 

followed by c~ncentration to remove the solvent to give 

la,3~-bis(t-butyldimethylsilyloxy)-20S-(3-oxobutyloxy)-5-

pregnene. 

Melting point: 105-lOEf C (as recrystallized from methanol) 

IR (KBr) cm- 1 : 

2936, 1728, 1464, 1378, 1258, 1096, 886, 872, 838, 

774 

1 H-NMR (CilCla) ·a: 

0.03 (3H, s), 0.04 (3H, s), 0.06 (3H, s), 0.08 (3H, 

s), 0.80 (SH, s), 0.87 (18H, s), 0.99 (3H, s), 1.14 

(3H, d, J=5.6Hz), 2.15-2.28 (SH, m), 2.61 (2H, m), 

3.23 (lH, m), 3.52 (lH, m), 3.77 (lH, brs), 3.80 (lH, 

m), 3.98 {lH, m), 5.44 {lH, d, J=5.6Hz) 

Elementary Analysis for CaTHe~04Si2: 

Calcd. (%): C 70.19; H 10.83; Si 8.87 

Found (%): C 70.05; H 10.81; Si 8.9 

The product was again subjected to the above-

10 mentioned reaction to obtain a crude title compound. 

The crude product was suspended in methanol, and the 

precipitated crystal was collected by filtration and 

dried to afford 1.12 kg (73%) of the title compound. 
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Melting Pqint: 168-16~ C (as recrystallized from methanol) 

IR (KBr) cm- 1 : 

3540, 2960, 1464, 1382, 1258, 1150, 1090, 972, 886, 

872, 838, 812, 774 

1 H-NMR (CDCla) o: 

0.03 (3H, s), 0.05 (3H, s), 0.06 (3H, s), 0.08 (3H, 

s), 0.66 (3H, s), 0.88 (18H, s), 0.95 (3H, s), 1.18 

(3H, s), 2.20-2.28 (2H, m), 3.25 (lH, m), 3 .. 47 (lH, 

m), 3.76 (lH, brs), 3.81 (lH; m), 4.85 (1~. m), 5.45 

( lH , ·d , J = 5 • 6Hz ) 

Calcd. (%): C 70.31; H 11.18; Si 8.65 

Fou~d (%): C 70.41; H 11.10; Si 8.7 

3) Preparation of la,3P-Bis(t-butyldimethylsilyloxy)-20S-(3-

methyl-3-hydroxybutyloxy)-5,7-pregnadiene: 

In 300 mQ of n-hexane was dissolved 32.5 g of 

1a,3P-bis(t-butyldimethylsilyloxy)-20S-(3-methyl-3-

5 hydroxybutyloxy)-5-pregnene, and 11.1 g of N­

bromosuccinimide (hereinafter abbreviated as NBS) and 

10 

2.46 g of AIBN were added thereto, followed by heating 

under reflux for 30 minutes. After cooling, any insoluble 

matter was removed by filtration, and the mother liquor 

was concentrated. The residue was dlssolved in 200 mil of 

toluene, and 25 mil of r-collidine was added to the solution, 

followed by heat-refluxing for 1 hour. After cooling, any 

insoluble matter was removed by filtration, and to the 

filtrate was added 200 m~ of n-hexane. The reaction mixture 

lS was washed successively with 300 mQ of lN hydrochloric acid, 
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200 m.Q of a saturated sodium hydrogencarbonate aqueous 
' . 

solution, and 200 m.Q of a saturated sodium chloride aqueous 

solution. The organic layer was dried over anhydrous 

magnesium sulfate, followed by concentration to about 

s 100 m.Q. To the concentrate was added 500 m.Q of 

acetonitrile, and the mixture was stirred under cooling 

with ice for 1 hour. The thus precipitated crystal was 

collected by filtration, the resulting crude crystal was 

dissolved in 100 m.Q of ethyl acetate, and the solution 

10 was added to 500 m.Q of acetonitrile. The mixture was 

stirred while cooling with ice for 1 hour, and the crystal 

15 

formed was collected by filtration and dried to obtain 

12.8 g (40%,) of the title· compound. 

Purification by 1,4-Addition: 

The mother liquor left after collection of the above 

crude crystal and that· after collection of the purified 

crystal were combined and concentrated. The concentrate 

was dissolved in 200 m.Q of methylene chloride, and 3.0 g of 

4-phenyl-l,2,4-triazoline-3,5-dione (hereinafter abbreviated 

20 as PTAD) was added thereto, followed by stirring at room 

temperature for 30 minutes. The solvent was removed by 

evaporation, and the residue was purified by silica gel 

column chromatography using a 3:1 (by volume) mixture of 

n-hexane and ethyl acetate as an eluent to obtain 3.63 g 

25 of a PTAD 1,4-adduct as an oily substance. 

IR (KBr) cm- 1 : 

2960, 2864, 1756', 1704, 1656, 1474, 1400, 1254, 1104, 

1058, 838, 776 
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1 H-NMR (CDpl3) 8: 

0.03 (3H, s), 0.05 (3H, s), 0.06 (3H, s), 0.10 (3H, 

s) • 0.70 (3H, s). 0.82 (3H, s). 1.11 (18H, s), 1.17 

(3H, m). 1.29 (SH, s), 2.34 (lH, m)' 2.44-2.55 (2H, 

m)' 3.16 (lH, m)' 3.28 (lH, m) • 3.40 (lH, m) • 3.53-

3.74 (2H, m) • 4.67 (lH, m) • 6.10 (lH, d, J=8. 3Hz), 

6.26 (lH, d, .J=8.3Hz), 7.15-7.37 (SH, m) 

Elementary Analysis for C4eH?sN30eSi2: 

Calcd. (%): C 67.19; H 9.91; N 5.11 ~· 

Found (%): C 66.85; H 8.97; N 5.06 

The resultant 1,4-adduct was dissolved in 36 m.Q· 

of DMI, and the solution was heated at 14UC for 2 hours. 

After cooling, 40 ml of n-hexane was added thereto, and the 

mixture was washed three times with a saturated sodium 

s chloride aqueous solution and dried over anhydrous magnesium 

sulfate. The solvent was distilled away, and the residue 

was crystallized from 20 m.Q of methanol to obtain 1.7 g 

(5.3%) of the title compound, giving the total yield of 

14.5 g (45.3%). 

Melting Point: 1so-1sr c (recrystallized from 

acetonitrile) 

IR (KBr) cm- 1 : 

3540, 2964, 2864, 1464, 1382, 1258, 1150, 1100, 1084, 

970, 880, 838, 774. 

1 H-NMR (CDC13) 8: 

0. 05 ( 3H, s) , 0. 06 ( 6H, s) , 0 .10 ( 3H, s) , 0. 60 ( 3H, 

s), 0.87 (18H, s), 0.89 (3H, s), 1.20 (3H, d, 

J=3.2Hz), 1.22 (3H, s), 1.23 (3H, s), 2.30-2.36 (2H, 

- 17 -
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m), 2.78 (lH, m), 3.26 (lH, m), 3.49 (lH, m), 3.69 
I 

(lH, brs), 3.84 (lH, m), 4.04 (lH, m), 5.32 (lH, d, 

J=5.6Hz), 5.58 (lH, m) 

Calcd. (%): C 70.53; H 10.90 

Found (%): C 70.16; H 10.83 

4) Preparation of la,3P-Dihydroxy-20S-(3-methyl-3-

hydroxybutyloxy)-5,7-pregnadiene: 

In 70 ~ of THF was dissolved 14.3 g of l1i.,3,8-bis(t­

butyldimethylsilyloxy)-20S-(3-methyl-3-hydroxybutyloxy)-5,7-

s pregnadiene, and 133 ~ of a 1 mol/f THF solution of tetra­

n-butylammonium chloride (hereinafter abbreviated as TBAF) 

was added t,hereto, followed by heating under reflux for 

2 hours. To the reaction mixture was added 100 ~ of .ethyl 

acetate, and the mixture was washed successively with O.SN 

10 hydrochloric acid, a saturated sodium hydrogencarbonate 

aqueous· solution, and a saturated sodium chloride aqueous 

solution and dried over anhydrous magnesium sulfate. The 

solvent was removed by distillation. Crystallization of 

the residue from acetone furnished 8.59 g (93%) of the 

15 title compound. 

Melting Point: 181-183C (recrystallized from 

acetonitrile) 

IR (KBr) cm- 1 : ... · .. 

3388, 2972, 2880, 1464, 1378, 1224, 1154, 1084, 1050 
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1 H-NMR (CDCla) 
' 

o• 
0.61 (3H, s) • 0.91 (3H, s) • 1.20 (3H, d, J=6. 3Hz), 

1.23 (3H, s) • 1.26 (3H, s) • 2.13 (lH, m) • 2.34 (lH, 

m). 2.54 (lH, m) • 2.73 (lH, m) • 3.27 (lH, m) • 3.49 

(lH, m) • 3.76 (lH, brs), 3.85 

5.38 (lH, dd, J=2.6, 5. 5Hz), 

5.3Hz) 

Calcd. (%): c 74.60; H 10.11 

Found - (%): C 74.36; H 9.93 

(lH, m). 4.05 (lH, m). 

5.71 (lH, dd, J=l.6, 

5) Preparation of la,3~-Dihydroxy-208-(3-methyl-3-

hydroxybutyloxy) -9, 10-secopr_egna-5- ( 10). 6, 8-triene: 

In 2,20 ~ of THF was dissolved 12.6 g of la,3~­

dihydroxy-208-(3-methyl-3-hydroxybutyloxy)-5,7-pregnadiene, 

5 and the solution was irradiated with light from a high­

pressure merc_ury lamp v~a a Vycol filter for 225 minutes. 

The reaction mixture was concentrated, and the residue 

was crystallized from 90 ~ of acetone to recover 5.57 g 

of the ·starting compound (recovery: 44%). The mother 

10 liquor was purified by fractional high performance liquid 

chromatography (8Y8TEM-500 produced by Waters Co.; eluent: 

ethyl acetate:methylene chloride=5:2 by volume) to obtain 

3.64 g (29%) of the crude title compound. 

Melting Point: 81-94 C (recrystallized from ethyl acetate) 

IR (KBr) cm- 1 : 

3340, 1680, 1150, 1040 
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1 H-NMR (CDCla) ~: 
t 

0.67 (3H, s), 1.21 (3H, d, J=5.9Hz), 1.25 (3H, s), 

1.26 (3H, s), 1.2-1.6 (4H, m), 1.61-1.90 (SH, m), 

1.90-2.23 (7H, m), 2.46 (lH, dd, J=2.6, 14.5Hz), 3.28 

(lH, m), 3.49 (lH, m), 3.88 (lH, m), 4.03 (lH, m), 

4.20 (lH, brs), 5.51 (lH, brs), ·5.75 (lH, d~ 

J=12.2Hz), 5.82 (lH, d, J=12.2Hz) 

UV (EtOH) lmax: 260 nm (a9300) 

6) Preparation of la, 3,8-Dihydroxy-20S-(3-methyl-3·~ 

hydroxybutyloxy)-9,10-secopregna-5,7,10(19)-triene: 

In 70 mQ of THF was dissolved 3.64 g of crude la,3,8-

dihydroxy-20S-(3-methyl-3-hydroxybutyloxy)-9,10-secopregna-

5 5(10),6,8-t,riene, and the solution was allowed to stand at 

room temperature for 4 days. The solvent was removed by 

evaporation; and the residue was purified by fractional high 

performance liquid chromatography (SYSTEM-500 produced by 

Waters Co.: eluent: ethyl acetate:methylene chloride=5:4 by 

10 volume) to obtain 1.40 g of the title compound as an oily 

substance. Crystallization from ethyl acetate and n-hexane 

gave 1.08 g of the title compound in a yield of 8.6% based 

on the la,3,8-dihydroxy-20S-(3-methyl-3-hydroxybutyloxy)-5,7-

pregnadiene. 

Melting Point: 

112-llS C (crystallized from a mixed solvent of ethyl 

acetate and n-hexane) 

.IR (KBr) cm- 1 : 

3400, 1645, 1160, 1020 
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1 H-NMR (CD~la) 8: 

0.53 (3H, s), 1.18-1.32 (lOH, m}, 1.46-1.62 (4H, m), 

1.63-1.75 (4H, m), 1.82-2.20 (SH, m), 2.30 (lH, dd, 

J=7.3, 13.2Hz), 2.58 (lH, dd, J=3.6, 7.0Hz), 2.82 

(lH, dd, J=0.3, 12.9Hz), 3.26 (lH, m), 3.47 (lH, m), 

3.85 (lH, m), 4.22 (lH, m), 4.42 (lH, m), 4.98 (lH, 

s), 5.32 (lH, s), 6.02 (lH, d, J=ll.2Hz), 6.35 (lH, 

d, J=ll.2Hz) 

UV (EtOH) lmax: 264 nm (B17000) 

EXAMPLE 2 

~. 

Preparation of la,3P-Bis(t-butyldimethylsilyloxy)-
20S-(3-methyl-3-hydroxybutyloxy)-5,7-pregnadiene 

1) Preparation of la,3P-Bis(t-butyldimethylsilyloxy)-20S-{2-

' s (dimethylaminocarbonyl)ethyloxy}-5,7-pregnadiene: 

In 1.2 f of THF was dissolved 825 g of la,3P-bis(t- · 

butyldimethylsilyloxy)-208-hydroxy-5,7-pregnadiene, and 

the solution was cooled to UC. To the solution were added 

688 g of dimethylacrylamide and 175 g of sodium hydride, 

10 and the mixture was allowed to react at UC for 8 hours. 

To the reaction mixture was added dropwise 700 mf of a 

saturated ammonium chloride aqueous solution while cooling, 

and 4 f of a saturated sodium chloride aqueous solution 

and 5 f of ethyl acetate were further added thereto. The 

15 organic layer was washed with a saturated aqueous solution 

and dried over anhydrous magnesium sulfate. The solvent 

was removed by evaporation, and the residue was purified by 

silica gel column chromatography using a 3:1 (by volume) 

mixture of n-hexane and ethyl acetate and then ethyl acetate 

20 as an eluent to obtain 822 g (85%) of the title compound. 
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Melting Pqint: 

137-13g C (recrystallized from ethyl acetate) 

1 H-NMR (CDCla) 8: 

0.03 (3H, s), 0.04 (6H, s), 0.08 (3H, s), 0.64 (3H, 

s), 0.88 (6H, s), 0.95 (3H, s), 1.15 (3H, d, 

J=5.9Hz), 2.15-2.35 (2H, m), 2.56 (lH, m), 2.93 (3H, 

s), 3.02 (3H, s), 3.2.7 (lH, m), 3.57 (lH, m), 3.76 

(lH, brs), 3.86 (lH, m), 3.90 (lH, m), 5.29 (lH, m), 

5.56 (lH, m) 

2) Preparation of la,3P-Bis(t-butyldimethylsilyloxy)-20S-(3-

methyl-3-hydroxybutyloxy)-5,7-pregnadiene: 

Cerium (III) chloride heptahydrate (561 g) was 

dehydrated,in an electrical oven at 25a C for 2 hours, and 

s the resulting anhydrous compound was further dried· in vacuo 

in a reaction vessel at 14ac for 2 hours. After purging 

the reaction vessel with argon, 1.35 I of dried THF was 

added thereto, followed by stirring at room temperature 

for 1 hour. The mixture was cooled to -2a C, and 1.36 I 

10 of a 1 mol/I THF solution of methylmagnesium bromide was 

added thereto, followed by allowing the mixture to react 

for 30 minutes. To the reaction mixture was .added 300 g 

of la,3P-bis(t-butyldimethyls1lyloxy)-20S-{2-

(dimethylaminocarbonyl)ethyloxy}-5,7-pregnene, and the 

15 mixture was reacted at that temperature for 30 minutes. 

The reaction mixture was added dropwise to 4 I of water 

having dissolved therein 200 g of ammonium chloride. 

The organic layer was separated, and the aqueous layer 

was re-extracted with 5 Q of ethyl acetate. The organic 
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layers were combined and dried over anhydrous magnesium 
' 

sulfate. Evaporation of the solvent gave la,3P-bis(t­

butyldimethylsilyloxy)-20S-(3-oxobuty1oxy)-5, 7-pregnad1ene. 

The resulting compound was again subjected to the above-. 

5 mentioned reaction. The crude product was suspended in 

methanol, and the crystal thus formed was collected by 

filtration and dried to obtain 229 g (80%) of the title 

compound. 

Melting point: ;.. 

150-15r c (as recrystallized from acetonitrile) 

IR (KBr) cm- 1 : 

3540, 2964, 2864, 1464, 1382, 1258, 1150, 1100, 1084, 

970. 880, 838, 774 

1 H-NMR (CDCla) o: 

0.04 (3H, s), 0.05 (6H, s), 0.09 (3H, s), 0.60 (3H, 

s), 0.87 (18H, s), 0.89 (3H, s), 1.20 (3H, d, 

J=5.9Hz), 1.22 (3H, s), 1.23 (3H, s), 2.30-2.36 (2H, 

m), 2.78 (lH, m), 3.26 (lH, m), 3.49 (lH, m), 3.69 

(lH, brs), 3.84 (lH, m), 4.04 (1H, m), 5.32 (lH, d, 

J=2.6Hz), 5.58 (lH, d, J=5.6Hz) 

EXAMPLE 3 

10 1) Preparation of aB-(t-Butyldimethylsilyloxy)-5-androsten-

-17-one: 

In 300 ~ of DMF was dissolved 56.7 g of 

dehydroepiandrosterone, and 41.7 g of imidazole and 46.08 g 

of t-butyldimethylchlorosilane were added to the solution, 

15 followed by stirring at room temperature for 2 hours. After 

completion of the reaction, 150 mQ of methanol was added to 
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the reaction mixture. The thus formed crystal was collected 
' 

by filtration, washed with 100 m.Q of methanol, and dried to 

obtain 73.7 g (93.1%) of the title compound. 

Melting Point: 14g C {recrystallized from methanol) 

IR (Kbr) cm- 1 : 

2932, 1748, 1094, 774 

1 H-NMR (CDCla) 8: 

0.05 {6H, s), 3.42-3.54 (lH, m), 5.34 {lH, d, 

J=5.0Hz) 

Calcd. {%): C 74.57; H 10.51; Si 6.97 

Found (%): C 74.52; H 10.35; Si 6.9 

2) Preparatton of 3,9-(t-Butyldimethylsilyloxy)-pregna-5,17-

5 (20)-diene: 

In 400 m.Q of THF was dissolved 250 g of 

ethyltriphenylphosphonium bromide, and 70.0 g of potassium 

t-butoxide was added thereto, followed by stirring at 

4ac for 1.5 hours. Subsequently, 70.0 g of 3~-{t-

10 butyldimethylsilyloxy)-5-androsten-17-one was added thereto, 

and the mixture was stirred at 6~C for 1.5 hours. After 

cooling, the reaction mixture was poured into a mixture of 

200 ml of n-hexane and 400 m.Q of water. The organic layer 

was separated, and the aqueous layer was re-extracted with 

15 300 mQ of n-hexane. The organic layers were combined and 

dried over anhydrous magnesium sulfate, followed by 

evaporation. To the residue was added 300 mQ of n-hexane, 

followed by stirring at room temperature for 2 hours. The 

precipitated crystal was collected by filtration, and the 
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filtrate was concentrated. The residue was crystallized 
t 

from a mixture of 200 me of acetone and 300 me of methanol 

to obtain 68.8 g (95.4%) of the title compound. 

Melting Point: 98-1orc (recrystallized from methanol) 

IR (Kbr) cm- 1 : 

2940, 2860, 1254, 1094. 888, 838, 776 

1 H-NMR (CDCla) 8: 

0.06 (SH, s), 3.42-3.54 (lH, m), 5.09-5.17 (lH, m), 

5.33 (lH, d, J=5.3Hz) 

Calcd. (%): C 78.19; .H 11.18; Si 6.77 

Found {%): C 78.29; H 11.24; Si 6.4 

;,. 

3) Preparatton of 3,B-(t-Butyldimethylsilyloxy)-208-hydroxy-

s 5-pregnene: 

To 500 mQ of a 0.5M THF solution of 9-

borabicyclo[3.3.l]nonane (9-BBN) was added 65.7 g of 3,B­

(t-butyldimethylsilyloxy)-pregna-5,17-(20)-diene. and the 

mixture was stirred at 4a c for 2 hours. The reaction 

10 mixture was cooled to ac. and 420 mD of a 3N sodium 

hydroxide aqueous solution and 340 g of a 30% hydrogen 

peroxide aqueous solution were added dropwise thereto, 

followed by vi·gorously stirring at room temperature for 

3 hours. To the reaction mixture was added 500 me of 

15 ethyl acetate, and the organic layer was separated. The 

aqueous layer was extracted twice with 150 mQ portions of 

ethyl acetate. The organic· layers were combined, washed 

successively with a saturated sodium hydrogencarbonate 

aqueous solution and a saturated sodium chloride aqueous 
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solution. dried over anhydrous magnesium sulfate, and 
( 

evaporated to remove the solvent. The residue was 

crystallized from 250 ml of methanol, and the resulting 

crystal was collected by filtration and dried to obtain 

5 56.3 g (82%) of the title compound. 

Melting Point: 162-16:rc (recrystallized from methanol) 

IR (Kbr) cm- 1 : 

3392, 2940, 1462, 1386, 1258, 1088, 888, 870, 840, 

772 

1 H-NMR (CDCla) ~: 

0.05 (3H, s), 0.06 (3H, s). 3~46-3.50 (lH, m), 3.68-

3.73 (lH, m), 5.31 (lH, d, J=4.9Hz) 

Calcd. (%): C 74.94; H 11.18; Si 6.49 

Found (%): C 74.31; H 11.33; Si 6.4 

4) Preparation of &9-Ct-Butyldimethylsilyloxy)-208-{2-

(dimethylaminocarbonyl)ethyloxy}-5-pregnene: 

In 420 mQ of THF was dissolved 53.0 g of 3~-(t­

butyldimethylsilyloxy)-20S-hydroxy-5-pregnene, and the 

10 solution was cooled to ac. To the solution were added 

48.6 g of dimethylacrylamide and 9.8 g of sodium hydride,. 

and the mixture was allowed to react at a C for 8 hours. 

To the reaction mixture was added dropwise 100 ml of a 

saturated ammonium chloride aqueous solution while cooling, 

15 and 400 mQ of .ethyl acetate was further added thereto. 

The organic layer was washed with a saturated aqueous 

solution, dried over anhydrous magnesium sulfate, and 

evaporated to remove the solvent. The residue was 



crystallized from 200 mQ of n-hexane, and the thus formed 
f 

crystal was collected by filtration and dried to obtain 

26.4 g of the title compound. The filtrate was 

concentrated, and the residue was purified by silica gel 

s column chromatography to recover 29.2 g of the title 

compound, giving the total yield of 55.6 g (73%). 

Melting Point: 14Z C (recrystallized from methanol) 

IR (KBr) cm- 1 : 

2940, 1632, 1258, 1088, 890, 872, 840, 772. 

1 H-NMR (CDCla) o_: 

0.04 (3H, s), 0.05 (3H, s), 2.93 (3H, s), 3.02 (3H, 

s), 5.30 (lH, d, J=5.0Hz)· 

Elementary, Analysis for Ca2Hs7NOaSi: 

Calcd. (%): C 72.26; H 10.80;.N 2.63; Si 5.28 

Found (%): C 72.12; H 10.67; N 2.66; Si 5.2 

5) Preparation of 3,9-(t-Butyldimethylsilyloxy)-205-(3-

methyl-3-hydroxybutyloxy)-5-pregnene: 

Dehydrated cerium (III) chloride (109 g) was further 

10 dried in vacuo in a reaction vessel at 14aC for 2 hours. 

After purging the reaction vessel with argon, 320 mQ of 

dried THF was added thereto, followed by stirring at room. 

temperature for 1 hour. The mixture was cooled to -lac, 

and 400 mQ of a 1 mol/Q THF solution of methylmagnesium 

15 bromide was added thereto, followed by allowing the mixture 

to react for 30 minutes. To the reaction mixture was 

added 35.2 g of 3,9-(t-butyldimethylsilyloxy)-20S-{2-

(dimethylaminocarbonyl)ethyloxy}-5-pregnene, and the 

mixture was reacted at that temperature ~or 30 minutes. 
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The reaction mixture was added dropwise to a lN ammonium 
' 

chloride aqueous solution. The organic layer was separated, 

and the aqueous layer was re-extracted with 200 ~ of ethyl 

acetate. The organic layers·were combined and dried over 

s anhydrous magnesium sulfate. Evaporation of the solvent 

gave 3i8-bis(t-butyldimethylsilyloxy)-20S-(3-oxobutyloxy)-

5-pregnene. 

Melting point: 

. 109-llU C (as recrystallized from methanol} 

IR (Kbr) cm-i: 

2940, 2900, 1718, 1372. 1258, 1088, 888, 872, 840, 

772 

1 H-NMR (CD,Cla) o: 

0.05 (6H, s). 2.18 (3H, s), 3.21-3.26 (lH, m). 5.30 

(lH, d, J=S.OHz) 

Elementary Analysis for Ca:i..He40aS1: 

Calcd. (%): C 74.05; H 10.82; Si 5.59 

Found (%): C 74.09; H 10.96; Si 5.6 

The product was again subjected to the above-

mentioned reaction to obtain the crude title compound, 

10 which was suspended in methaqol. The crystal thus formed. 

was collected by filtration and dried to obtain 45.0 g 

(87%) of the title compound. 

Melting Point: 16~ C (recrystallized from methanol) 

IR (Kbr) cm-i: 

3520, 2939, 1382, 1256, 1096, 886, 838, 778 
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1 H-NMR {CDCla) o: 
' 

0.04 {3H, s), 0.05 (3H, s), 1.17 {3H, d, J=5.9Hz), 

1.22 (SH, s), 5.31 (lH, d, J=5.0Hz) 

Elementary Analysis for Ca2HsaOaSi: 

Calcd. (%): C 74.07; H 11.27; Si 5.41 

Found {%): C 73.93; H 11.24; Si 5.4 

6) Preparation of 3,8-(t-Butyldimethylsilyloxy)-20S-(3-

methyl-3-hydroxybutyloxy}-5,7-pregnadiene: 

In 300 ml of n-hexane was dissolved 25.9 g.of 3~-(t­

butyldimethylsilyloxy)-20S-(3-methyl-3-hydroxybutyloxy)-5-

s pregnene, and 11.1 g of NBS and 2.46 g of AIBN were. 

added thereto, followed by heating under reflux for 

30 minutes., After cooling, any insoluble matter was 

removed by filtration, and the mother liquor was 

concentrated. The residue was dissolved in 200 mQ of 

·lO toluene, and 25 ml of 1-collidine was added to the 

solution, followed by heat-refluxing for 1 hour. After 

cooling, any insoluble matter was removed by filtration, 

and to the filtrate was added 200 ml of n-h-exane. The 

reaction mixture was washed successively with 180 mQ 

15 of lN hydrochloric acid, 50 ml of a saturated sodium 

hydrogencarbonate aqueous solution, and 50 ml of a saturated 

sodium chloride aqueous solution. The organic layer was 

dried over anhydrous magnesium sulfate, followe·d by 

·concentration to about 100 mQ. The concentrate was added 

20 to 400 mQ of acetonitrile, and the mixture was stirred under 

cooling with ice for 15 minutes. The thus precipitated 

crystal was collected by filtration, the resulting crude 
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crystal was dissolved in 30 mQ of methylene chloride, and 
~ 

the solution was added to 300 mf of acetonitrile. The 

mixture was stirred while cooling with ice for 15 minutes, 

and the crystal formed was collected by filtration and 

5 dried to obtain 5.52 g (21%) of the title compound. 

Purification by 1,4-Addition: 

The mother liquor left after collection of the above. 

crude crystal and that after collection of the purified 

crystal were combined and concentrated. The con~entrate was 

10 subjected to silica gel column chromatography using a 10:1 

(by volume) mixture of n-hexane and ethyl acetate as 

an eluent. The fractions containing the title compound 

were colle~ted and dissolved in 200 mf of methylene 

chloride. To the solution was added 6.0 g of PTAD, 

15 followed by stirring at room temperat~~e for 45 minutes. 

The solvent was removed by evaporation, and the residue 

was purified b.y silica gel column chromatography using, 

as an eluent, a 10:1 (by volume) mixture of n-hexane and 

ethyl acetate and then a 2:1 (by volume) mixture of the 

20 same solvents to obtain 4.71 g of a PTAD 1,4-adduct. 

Melting Point: 196-197C (recrystallized from 

acetonitrile) 

IR (Kbr) cm- 1 : 

3460, 2936, 1760, 170S, 1408, 1088, 862 

1 H-NMR (CDC13) ~: 

0.08 (SH, s), 1.19 (3H, d, J=5.9Hz), 1.22 (SH, s), 

S.19 (lH, d, J=8.3Hz), S.35 (lH, d, J=~.3Hz), 7.28-

7.4S (SH, m) 
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Elementary Analysis for C40He1NaOsSi: 
t 

Calcd. (%):. C 69.43; H 8.88; N 6.07; Si 4.06 

Found (%): C 69.70; H 8.55; N 6.07; Si 4.0 

The resultant 1,4-adduct was dissolved in 50 mQ of 

DMI, and the solution was heated at 16~C for 2 hours. 

After cooling, 40 mQ of toluene was added thereto, and 

the mixture was washed with 50 mQ of a saturated sodium 

.. ~ . 

5 chloride aqueous solution and dried over anhydrous magnesium 

sulfate. The solvent was distilled away, and th~. residue 

was crystallized from so. mQ of acetonitrile to obtain 2.47 g 

(9%) of the title compound, giving the total yield of 7.99 g 

(30%). 

Melting Pqint: 147-14g C (recrystallized from 

acetonitrile) 

IR (Kbr) cm- 1 : 

3520, 2964, 2936, 2864, 1464, 1380, 1252, 1166, 1152, 

1098, 880, 838, 778 

1H-NMR (CDCla) o: 

0.06 (6H, s), 0.60 (3H, s), 0.88 (9H, s), 0.89 (3H, 

s), 1.20 (3H, q, J=6.3Hz), 1.23 (3H, s), 1.24 (3H, 

s), 5.38-5.41 (lH, m), 5.54 (lH, d, J=5.6Hz) · 

Elementary Analysis for Ca2HseOaSi: 

Calcd. (%): C 74.36; H 10.92; Si 5.43 

Found (%): ·c 74.12; H 11.13; Si 5.4 

10 7) Preparation of ~-Hydroxy-20S-(3-methyl-3-

hydroxybutyloxy)-5,7-pregnadiene: 

In 40 mQ of THF was dissolved 7.60 g of 3~-(t­

butyldimethylsilyloxy)-20S-(3-methyl-3-hydroxybutyloxy)-
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5,7-pregnadiene, and 45 m~ of a 1 mol/l THF solution of 
t 

TBAF was added thereto, followed by stirring at room 

temperature for 10 hours. To the reaction mixture was 

added 50 m.Q of ethyl acetate, and the mixture was washed 

5 successively with 90 ~ of lN hydrochloric acid, 100 ~ of 

a saturated sodium hydrogencarbonate aqueous solution, and 

100 mil of a saturated sodium chloride aqueous solution and 

dried over anhydrous magnesium sulfate. The solvent was 

removed by distillation. Crystallization of the r·residue 

10 from 50 m.Q of acetone furni.shed 4.50 g (79%) of the title 

compound. 

Melting Point: 162-164 C (recrystallized from 

acetoni_tril~) 

IR (Kbr) cm- 1 : 

3504, 3432, 2968, 2936, 2872, 1368, 1156, 1092, 1072, 

1044 

1 H-NMR (CDC13) o: 

0.59 (3H, s), 0.91 (3H, s), 1.19 (3H, d, J=5.9Hz), 

1.22 (3H, s), 1.23 (3H, s), 5.35-5.39 (lH, m), 5.55 

(lH, dd, J=2.3, 5.5Hz) 

Calcd. (%): C 77.56: H 10.51 

Found (%): C 77.60; H 10.52 

8) Preparation of 3,8-Hydroxy-20S-(3-methyl-3-

hydroxybutyloxy)-9, 10-secopregna-5, 7 ,10 (19)-triene: 

In 230 m.Q of THF was dissolved 2.30 g of 3~-hydroxy-

15 20S-(3-methyl-3-hydroxybutyloxy)-5,7-pregnadiene, and the 

solution was irradiated with light from a high-pressure 
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mercury lamp via a Vycol filter for 55 minutes. The 
r 

reaction mixture was concentrated, and the residue was 

crystallized from 23 ~ of acetone to recover 0.90 g of 

the starting compound (recovery: 39%). The mother liquor 

s was purified by fractional high performance liquid 

chromatography (HLC-837 produced by Tosoh Corporation; 

10 

eluent: ethyl acetate:methylene chloride=1:5 by volume) 

to obtain 0.33 g (14%) of crude aB-hydroxy-20S-(3-methyl-

3-hydroxybutyloxy)-9,10-secopregna-5(10) ,6,8-tri~e. 

1 H-NMR (CDCla) o: 

0.68 (3H, s) • 1.20 (3H, d, J=5. 9Hz), 1.22 (3H, s), 

1.23 (3H, s), 1.24 (3H, s), 1.62 (3H, s), 2.35 (lH, 

m) , ,3. 28 (lH, m) • 3.47 (lH, m) • 5.49 (lH, d, 

J=2.3Hz), 5.67 (lH, d, J=ll.8Hz), 5.94 (lH, d, 

J=12.5Hz) 

In 15 mQ of THF was dissolved 0.33 g of the crude 

aB-hydroxy-20S-(3-methyl-3-hydroxybutyloxy)-9,10-secopregna-

5(10) ,6,8-triene, and the solution was refluxed for 2 hours. 

The solvent was removed by evaporation, and the residue 

was purified by fractional high performance liquid 

15 chromatography (HLC-837 produced by Tosoh Corporation; 

solvent: ethyl acetate:methylene chloride=l:S by volume) 

to obtain 0.06 g of the title compound as an oily substance 

in a yield of 3% based on the aB-hydroxy-208-(3-methyl-3-

hydroxybutyloxy)-5,7-pregnadiene. 

IR (Kbr) cm- 1 : 

3409, 2967, 2933, 2873, 1440, 1376, 1371, 1265, 1151, 

1089, 1052, 738 
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1 H-NMR (CDCla) 6: 
r 

0.52 (3H, s), 1.18 (3H, d, J=6.3Hz), 1.22 (SH, s), 

3.22-3.27 (lH, m), 3.79-3.87 (lH, m), 3.90-3.96 (lH, 

m), 4.80 (lH, d, J=l.3Hz), 5.04 (lH, d, J=l.3Hz), 

6.03 (lH, d, J=ll.2Hz), 6.21 (lH, d, J=ll.2Hz) 

UV (EtOH) lmax: 270 nm (213600) 

MS m/z: 402 (M•) 

' 
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WHAT IS CLAIMED IS: 
~ 

1. A process for preparing a 22-oxacholecalciferol 

derivative represented by formula (I): 

(I) 

H01' 

' 
wherein Ri represents a hydrogen atom or a hydroxyl group; 

s and R2 and Ra, which may be the same or different, each 

represent a lower alkyl group having from 1 to 5 carbon 

atoms, 

comprising reacting a compound represented by formula (II): 

(II) 

Rs 

wherein R4 represents a hydrogen atom, a hydroxyl group or 

10 a protected hydroxyl group; Ra represents a hydroxyl group 
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or a protected hydroxyl group; and Re and R7 represent 
' 

a hydrogen at~m respectively or they are taken together 

to form a double bond, 

with a compound represented by formula (III): 

CH:z=CH-CORa (III) 

s wherein Ra represents a dialkylamino group having from 1 to 

5 carbon atoms, ,;.. 

in an organic solvent or a water/organic solvent two layer 

system to prepare a compound represented by formula (IV): 

' 

(IV) 

wherein R4, Re. Re, R7, and Ra are as defined above, 

10 reacting the compound of formula (IV) with an organometallic 

compound represented by formula (V): · 

ReX (V) 

wherein Re represents a lower alkyl group having from 1 

to 5 carbon atoms; and X represents an alkali metal, 

an alkaline earth metal halide or a cerium halide. 
--~----
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to obtain a compound represented by formula (VI): 
' 

,;.. 

wherein R2, R3, R4, Rs, Re. and R7 are as defined above, 

irradiating the compound of formula (VI) as obtained when 

Re and R7 are taken together to form a double bond with 

(VI) 

s ultraviole~ light as obtained or, when Re and R7 represent 

a hydrogen atom respectively after being converted to 

a compound of formula (VI) wherein Re and R7 are taken 

together to form a double bond, with ultraviolet light, 

and then subjecting the resulting compound to thermal 

10 isomerization in an organic solvent. 

2. A process as claimed in Claim 1, wherein said 

conversion of the compound of formula (VI) wherein Re and 

R7 represent a hydrogen atom respectively to the compound 

of formula (VI) wherein Re and R7 are taken together to 

15 form a double bond consists of halogenation of Rs and 

dehydrohalogenation in the presence of a basic catalyst. 

3. A process as claimed in Claim 1, wherein the compound 

of formula (III) is an acrylamide compound. 
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4. A process as claimed in Claim 1, wherein said 
' 

reacting of the compound of formula (II) and the compound 

of formula (III) is in the presence of a basic catalyst. 

5. A process for eliminating protection in conversion 

s of a compound represented by formula (VIII): 

(VIII) 

' 

wherein R2, Ra, R4 and Rs are as defined above; and Rio 

represents a hydrogen atom, a lower alkyl group having 

from 1 to 5 carbon atoms or a substituted or unsubstituted 

aryl group, 

10 to a compound represented by formula (VI): 

wherein said converting is carried out by heating the 

compound of formula (VIII) in an aprotic polar solvent 

in the absence of a catalyst. 

6. A process as claimed in Claim 5, wherein said solvent 

15 is l,3-dimethyl-2-imidazolidinone. 

7. A process for preparing a compound represented by 

formula (IV) : 
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wherein R4 represents a hydro~en atom, a hydroxyl group 

or a protected hydroxyl group; Ra represents a hydroxyl 

group or a protected hydroxyl group; Re and RT nepresent 

a hydrogen atom respectively or they are taken together 

5 to form a double bond; and Ra represents a dialkylamino 

group having from 1 to 5 carbon atoms, 

(IV) 

comprising,reacting a compound represented by formula (II): 

(II) 

wherein R4, Ra, Re, and RT are as defined above, 

with a compound represented by formula (III): 

CH:z=CH-CORa (III) 

10 wherein Ra is as defined above. 
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8. A cpmpound represented by formula (IV): 

.. 

wherein R4 represents a hydrogen atom, a hydroxyl group 

or a protected hydroxyl group; Rs represents a hydroxyl 

group or a protected hydroxyl group; Re and R7 represent 

s a hydrogen,atom respectively or they are taken together 

to form a double bond; and Ra represents a dialkylamino 

group having from l to 5 carbon atoms. 

9. A 22-oxacholecalciferol derivative represented by 

formula (IX) : 
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(IV) 

(IX) 



,, 

wherein R2 and Ra, which may be the same or different, 
r 

each represent a lower alkyl group having from 1 to 5 

carbon atoms. 

I J111111m11111111m11111111 
C l M S * 

' 
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