
SPECIFICATION VITAMIN D DERIVATIVES  5 TECHNICAL FIELD The present
invention relates to novel vitamin D  derivatives, more specifically
vitamin D derivatives useful  as medicines (e.g., therapeutic agents for
skin diseases  such as psoriasis). 10 BACKGROUND ART In vivo, vitamin D. is
first metabolized into 25- hydroxyvitamin D, in the liver through
hydroxylation at the  25-position, which in turn is metabolized into la,25
15 dihydroxyvitamin D3 or 24R,25-dihydroxyvitamin D3 in the  kidneys
through hydroxylation at the la- or 24-position,  respectively. Among these
metabolites, la,25- dihydroxyvitamin D, and its synthetic analogs, are
known to.  have a wide variety of physiological activities including 20
calcium metabolism-regulatory activity, growth or
differentiation-inhibitory activity against tumor cells or  the like, and
immunoregulatory activity. Vitamin D. has involved a problem that It would
be  likely to cause hypercalcemia when continuously used for a  25 long
period of time. To overcome this problem, attempts have been made to
synthesize various vitamin D derivatives;  there have been proposed some
vitamin D derivatives that  have a reduced hypercalcemic effect (e.g., JP
7-330714 A - 1  and JP 10-231284 A). The object of the present invention is
to provide  



vitamin D derivatives that have excellent physiological  activities as
medicines, particularly as therapeutic agents 5 for skin diseases such as
psoriasis, and that have a  reduced hypercalcemic effect. DISCLOSURE OF THE
INVENTION Under these circumstances, the inventors of the 10 present
invention focused on compounds having an ester or  amide structure in their
side chains and made extensive and  intensive efforts to provide vitamin D
derivatives with a  reduced hypercalcemic effect. As a result, the
inventors  found that the intended object was accomplished by a 15 vitamin
D derivative of the following Formula (1):  2  R, X (CH2)m--COR3 R4  >-R5
R70 R6 Formula (1)  - 2  wherein  X represents an oxygen atom or a sulfur
atom;  m represents a number of 1 to-3; R1 and R. each represent a hydrogen
atom or an  5 alkyl group; R4 and R, each represent a hydrogen atom 'or a
hydroxyl group, or R, and R, together form a double  bond between. the 16-.
and 17-positions; .R3 represents -YR, (wherein Y represents an  10 oxygen
atom or a sulfur atom, R. represents a hydrogen atom, a linear or branched'
alkyl- group which may be  



substituted with one or more fluorine atoms or a cyclic  alkyl group, or a
cyclic alkyl group which maybe substituted  with one or more fluorine atoms
or. -NR,R30 (wherein 15 R. and Rio each represent a hydrogen 'atom, a
linear or branched alkyl group which may be substituted with one or more
fluorine atoms or a cyclic alkyl- group, or a cyclic alkyl group which may
be substituted with:one or more fluorine  atoms or R, and R1, may form a
ring- together the 20 nitrogen atom when- R,. and R, together form a '
double  bond between the 16- and 17-positions); R, represents a hydrogen
atom, or -OR11 (wherein  Ru; represents a hydrogen atom .or a protecting
group);  and 25 R, represents..a hydrogen atom or a protecting  grouup; and
thins  the inventors finally completed. one  aspect of the  invention. - 3
Namely, the present invention provides vitamin D  derivatives having
Formula (1). In Formula (1), preferably, X represents an oxygen  atom 'or a
sulfur atom, m represents a number of  1 to 3; R1 5 and R. each represent a
hydrogen atom or a C1-C4 alkyl group,  R, and R. each represent a hydrogen
atom or a. hydroxyl group,  or R4 and R. together form a double bond
between the 16- and  17-positions, R3 represents -YR. (wherein Y represents
an  oxygen atom or a sulfur atom, R. represents a hydrogen atom, 10 . a
linear or. branched (:l-Cls alkyl group which may be substituted  with one
or more fluorine atoms or a cyclic C3-Clo alkyl  group, or' a cyclic C3-C15
alkyl group which may be:substituted  



with one or more fluorine atoms) or -NR9RlO (wherein R9 and  R10 each
represent a hydrogen atom, a` linear or branched 15 C1-C15.alkyl group
which may be substituted with one or more fluorine  atoms:or a. cyclic
C3-CI, alkyl group, of a cyclic C,-Cis alkyl group  which may be
substituted with one or more fluorine atoms or-R, and RIO form a 3- to
10-membered ring together with the  nitrogen atom when R,. rind R. together
form a double bond 20 between. the 16-. and 17-positions) , R. represents a
hydrogen  atom -or a hydroxyl group, and R, represents a hydrogen atom.
Also preferably-, in Formula (1), X represents an oxygen' atom or a sulfur
-atom, m represents a number of 1 to  2, R, and Rz each represent a
hydrogen atom or a methyl 25 group, R,.,and R. simultaneously represent a
hydrogen atom,  or R. represents a hydrogen atom while R. represents. a
hydroxyl ' group, or  R, and R, together form a double  bond  between the
16- and 17-positions, R3 represents -YR, 4 (wherein Y represents an oxygen
atom or a sulfur atom, R,  represents a hydrogen atom,. a linear or
branched alkyl  group which may be substituted with one or more fluorine
atoms  or a cyclic C3-Ce alkyl group, or a cyclic C3-C;= alkyl group 5
which may be substituted with one or more fluorine atoms or -NR,Rlq
(wherein R, and RIO each represent a hydrogen atom, a linear; or branched
C1-C10 alkyyl -group which may be substituted with one or  more fluorine
atoms or a cyclic C3-C1 alkyl group, or a cyclic C3-C32 alkyl group' which
may, be substituted with one or; more fluorine  10 atoms, or R, and Rjo.
foim a 3- to 10-membered ring together with the nitrogen 'atom when R, and
R. together form a double.  bond between the 16- and 17-positions), Ra
represents a  hydroxyl group, and R, represents a hydrogen atom. 



In 'Formula ().) , preferably, X represents an oxygen  15 atom or a sulfur
atom, m represents a number of 1-to 2, R,  and R, each represent it.
hydrogen atom or a methyl, group, R4  and R, each represent a hydrogen
atom, or R4 and R, together  form a double bona between the 16- and
17-positions., R,  represents '-YRB (wherein Y -represents an oxygen  atom.
or a 20 sulfur atom, R, represents a hydrogen  atom, a linear .or branched
C1-C, alkyl group which may be substituted with.one or more  fluorine atoms
or 'a cyclic C3-CB alkyl group, or a cyclic C3-C5 alkyd group tihich may be
substituted with one or more fluorine  atoms.) or '-NR,Rlp  (wherein R, and
R10 each represent a. 25 hydrogen -atom, a linear or'branched CI-C, alkyl
group which-may be  substituted with ome or more fluorine -atoms or.a
cyclic C3-C8 alkyl group.,.. or - a dyclic C3-C` alkyl group which maybe
substituted  with one or more fluorine atoms:, 'or R, and R10 form a.; a-
to - 5. 8-membered ring together with the nitrogen atom when - R, and  R,
together form a double bond between the 16- and 17- positions), R.
represents a hydroxyl group, and R7  represents a hydrogen atom. 5 In
Formula (1), preferably, X represents an oxygen  atom or a sulfur atom, m
represents a number of 1 to 2, Ri  and R2 each represent a hydrogen atom or
a methyl group, R3  represents -YR. (wherein Y represents an oxygen atom or
a  sulfur atom, R. represents a hydrogen atom, a linear or. 10 branched
C,'-CB alkyl group which may be substituted with one or more  fluorine
atoms or a cyclic C3-C6 alkyl group, or a cyclic C3_Cs alkyl group which
may be substituted with one or more fluorine  atoms), R4 and R5 each
represent a hydrogen atom, or R4 and R5  together form a double bond
between the 16- and 17 



15 positions, R6 represents a hydroxyl group, and R7 represents  .a
hydrogen atom. In. Formula (1), preferably, X represents an oxygen  atom or
a sulfur atom, m represents 1, RL and R2 each  represent a hydrogen atom or
a methyl group, R, and R5 each 20 represent a hydrogen atom, or R, and, R5
together form a  double bond between the 16- and 17-positions, R.
represents  NR,R,, (.wherein R. and R10 each represent a hydrogen atom, a
linear or branched CL-C,' 4lky1 group. which may be substituted  with one
or more fluorine atoms, or a cyclic C3-C6 alkyl 2.5 group, or a. oydlic
C3-Ca .alkyl, groin. which may be..substituted  with one or more fluorine
atoms, or R. and Rio form a.3- to  6-membered ring together 'with the
nitrogen atom when. R, and  R. together form. a double bond between the 16-
and 17-. 6  positions), R6 represents a hydroxyl group, and R7  represents
a hydrogen atom. In Formula (1), preferably, X represents an oxygen.  atom
or a sulfur atom, m represents a number of 1 to 2, R2  5 and R2 each
represent a hydrogen atom or a methyl group, R, represents -OR, (wherein R.
represents abranched C3-C8 alkyl  group), R4 and R, each represent a
hydrogen atom, or 'R., and  Ri together form a double bond between the 16-
and 17- positions,  R. represents a hydroxyl group, and R7 represents  10 a
hydrogen atom. In Formula (1), preferably, X represents an oxygen  atom or
a sulfur atom, m represents a number of 1 to 2, R1  and R2 each represent a
hydrogen atom or a methyl group, R,  represents -SR. (wherein R, represents
a branched C,-CB alkyl 15 group), R4 and R. each represent a hydrogen atom,
or R4 and  



R., together form "a double bond between the 16- and 17- positions, R.
represents a hydroxyl group, and R. represents  a hydrogen atom. . In
Formula (1), preferably, X represents an oxygen  20 atom or a sulfur atom,
m represents 1,-R1 and R2 each  represent a hydrogen atom or a methyl
group, R3 represents NR,R10 '(wherein R, represents a hydrogen atom -or a
linear or  branched C1-C4 -alkyl group, R,0 represents a linear or
branched C.,-C8 alkyl group which may be substituted with one or more  25
fluorine atoms), R4-and R, each represent a hydrogen atom,. or R4 and R.
together form a double bond between. the 16- and.  .  17-positions,' R6
represents a hydroxyl group, and R7  representse -hydrogen atom. 7
...................... ....._..........._......_.._.._.................
.......... ...... ................... ........... In Formula (1),
preferably, X represents an oxygen  atom, m represents a number of L to 2,
R, and R2 each  represent a hydrogen atom or a methyl group, R. represents
-OR, (wherein R. represents a branched C6-Ce alkyl group), R, 5 and R5 each
represent 'a hydrogen'atom, or R, and R, together  form a double bond
between the 16- and 17-positions, R6  represents a hydroxyl. group, and R7
represents a hydrogen  atom. In Formula (1), preferably, X represents an
oxygen  10 atom, in represents a number of 1 to 2, R1 and R2-each
represent a hydrogen atom or a methyl group, provided that  one of R1 and
R2 should represent a methyl group,.. R3  represents -OR, (wherein Re
represents a branched C,-C8 alkyl  group) , R. and R, - together form a
double bond between the . 15 16- and .17 -positions, R. represents a
hydroxyl group, and R.  



represents a hydrogen -atom. In Formula (1), preferably, X represents an
oxygen  atom, m represents 1, R, and R2 each represent a hydrogen  atom or
a methyl group; provided that one of R1 and R. 20 should represent a methyl
group, R3 represents =NR,R1, .  (wherein R.-re-presents a hydrogen atom or
a methyl group, R;,0 represents a linear or. btanehed C-,-C; alkyl group
which may be  substituted with one or more- fluorine atoms,) , R4 and R,
together  form a double bond between the 16- and 17-positions; R6: 25
represents a hydroxyl group, and R. represents a hydrogen  atom. In Formula
(1), preferably, X represents an oxygen.,  atom, in. represents 1, R1 and
R2 each represent a hydrogen   8 atom -or a methyl group, provided that one
of R1 and R2  should represent a methyl group, R3 represents -NR,R10
(wherein R9 represents a hydrogen atom, R1G represents .a propyl,  group
which may be substituted with one or more fluorine atoms),.  5 R, and R5
together form a double bond between the 16- and 17-positions, R. represents
a -hydroxyl group,. and R7  represents a hydrogen atom. Preferred vitamin
-D derivatives according to the  present invention include
1a,3p-dihydroxy-20(S)-(z-ethyl-1- 10
methylpropoxycarbonylmethoxy)-9,10-secopregna 5,7,10(19),16-tetraene,
1a,3p-dihydroxy-20(S)-(1-isopropyl-
2=methylpropoxycarbonylmethoxy)-9,10-secopregna- .5,7,10(19),16-tetraene,
1a,3P-dihydroxy-20(S)-(1,1- dimethylbutoxycarbonylmethoxy)-9,10-secopregna
15 5,7,10(19),16-tetraene, 1a,3A-dihydroxy-20(S)-(1,1- 



dimethylbexyloxycarbonylmethoxy)-9,10-secopregna-.  5,7,10(19),16-tetraene,
1a,3(3-dihydroxy-2Q(S)-(2-(1-ethyl
1-methylpropoxycarbonyl)ethoxy)-9,10-'secopregna- ,
5,7,10(19),16-tetraene, {(ia,3p-dihydroxy-9,10-secopregna.-: 20
5,7,'10(19),16-tetraen-20(S)-yl)oxy)-N-(2,2,3,3,3-
pentafluoropropyl)aaetamide and 1a,3(3-dihydroxy-20($):-(1-
ethyl-l-methylpropoxycarbonylmethoxy)-9.,10-seo0pregma- 5,7,10(19);-
triene. In another aspect; the present invention provides a  25
pharmaceutical composition comprising the above.yitamin D  derivative. -in
yet another aspect, the present Invention. provides,  a therapeutic agent
far skin disease, which comprises the .  9  above vitamin D derivative as a
active ingredient. The  skin disease is preferably psoriasis. In still
another aspect, the present invention  provides the use of the above
vitamin D derivative for the  5 preparation of a therapeutic agent for skin
diseases. The  therapeutic agent for skin diseases is preferably a
therapeutic agent for psoriasis. In still another aspect, the present
invention  provides a method for treating a skin disease using the  10
above vitamin D derivative, for example, a method which comprises the step
of administering a therapeutically  effective amount of the vitamin D
derivative to a patient  in need of such reaction. The skin disease is
preferably  psoriasis. 15 Also, the present invention provides an
advantageous  method for preparing a compound usable as an intermediate  



for the preparation of the above vitamin D derivative. Namely, the present
invention provides a method for  carbonylating a compound of the following
Formula (2):  20 R14  OR13 R120 (2)  wherein R12 and R13 each represent a
protecting group,  10  and Rl4 represents a leaving group, in a solvent in
the presence of an organoaluminum reagent  and a palladium catalyst under a
carbon monoxide atmosphere  to prepare a compound of the following Formula
(3): 5 R15 0  09 R1133 8120 (3)  wherein R12 and R.I. are as defined in
Formula (2). and R15  10 represents an alkyl group, an aryl group, an
alkenyl  group or an alkynyl group). In the above method, the
organoaluminum reagent  preferably has Formula (4): 15 (R15).AlW3_. (4)
wherein n represents an integer of 1 to 3, Ri5  represents an alkyl group,
an aryl group, an alkenyl  20 group or an alkynyl group, and W represents a
halogen  



atom. BEST MODE FOR CARRYING OUT THE INVENTION  - 11  Embodiments and
implementation procedures for the  vitamin D derivative of Formula (1)
according to the  present invention and the pharmaceutical composition
comprising the same will be described below in more detail. 5 This
application claims the priority of Japanese  Patent Application Nos.
2000-179251, 2000-351412 and 2000- 375024, the disclosures of which are
hereby incorporated by  reference in their entirety. As used herein, an
alkyl group generally refers to a  10 linear or branched C1-C15 alkyl group
or a cyclic C3-C1S  alkyl group, unless otherwise specified. The alkyl
group  as R1 and R. preferably contains 1 to 6 carbon atoms, more
preferably 1 to 4 carbon atoms. Specific examples include  methyl, ethyl
and n-butyl, with methyl being preferred. 15 The linear or branched alkyl
group as R8, R. and R10  preferably contains 1 to 10 carbon atoms, more
preferably 1  to S carbon atoms. Most preferably, R. is a branched C6-C8
alkyl group and R. and R10 are each a linear or branched  C1-C4 alkyl
group. Specific examples include, methyl, ethyl, 20 n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl,  n-pentyl, t-pentyl,
1-ethyl-l-methylpropyl, 1-i-propyl-2- methylpropyl, 1,1-diethylpropyl,
1,1-dimethylbutyl, 1,1- dimethylhexyl, n-hexyl, n-heptyl, n-octyl, nonyl
and decanyl. Preferred are methyl, ethyl, n-propyl, i-propyl,  25 i-butyl,
t-butyl, t-pentyl, 1-ethyl-l-methylpropyl, 1-i- propyl-2-methylpropyl,
1,1-diethylpropyl, 1,1-dimethylbutyl  and 1,1-dimethylhexyl, and more
preferred are methyl, ethyl,  



n-propyl, t-butyl, t-pentyl, 1-ethyl-l-methylpropyl, 1-i - 12
propyl-2-methylpropyl, 1,1-dimethylbutyl and 1,1- dimethylhexyl. Most
preferably, R. is 1-ethyl-l-.  methylpropyl or 1,1-dimethyihexyl, R9 is
methyl, and R,a is n-propyl.  5. Examples of a cyclic. alkyl group usually-
include  those which contain 3 to 15 carbon atoms, preferably 3 to  12
carbon atoms-, and more preferably 3 to 8 carbon atoms.  In particular, a
cyclic C3-C alkyl group is preferred.as a  substituent on a* linear or
branched alkyl group.. Specific 10 examples include cyelopropyl,
cyclobutyl, cyclopentyl,  cyelohexyl, cycloheptyl, oyclooctyl, cyclononyl,
cyclodecanyl, cyclododeeanyl and cyolopentadecanyl. A linear or branched
alkyl group which may be:substituted  with one or more fluorine atoms or a
cyclic alkyl group, 15 or a cyclic alkyl group which may be substituted
with-one or more  fluorine atoms generally refers to a linear, branched or
cyclic alkyl group such as.the ones stated above, at least one hydrogen
atom of which is substituted with one or more fluorine  atoms or cyclic
alkyl group.  Different types of alkyl 20 groups may be substituted with
different numbers of  fluorine atoms, usually 3 to 20 fluorine atoms,
preferably  3 to-15 fluorine atoms, more preferably 3 to 12 fluorine
atoms; and most preferably 3 to 8 fluorine atoms. The protecting groups as
R,, R,,, R,2 and R,, may be. the  25 same or different and examples include
an acyl group, an  optionally substituted alkyl group and a substituted
silyl  group. Specific examples' include methyl, methoxymethyl,
methylthiomethyl, t-butylthiomethyl, .. 



13  (phenyldimethylsilyl)methoxymethyl, benzyloxymethyl, p-
methoxybenzyloxymethyl, p-chlorobenzyloxymethyl, (4- methoxyphenoxy)methyl,
t-butoxymethyl, 2- methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, 2 5
(trimethylsilyl)ethoxymethyl, phenylthiomethyl,  cyclopropylmethyl,
tetrahydropyranyl, tetrahydrothiopyranyl,  1-methoxycyclohexyl, 4-
methoxytetrahydropyranyl, 4- methoxytetrahydrothiopyranyl, 4-
methoxytetrahydrothiopyranyl S,S-dioxide, 1,4-dioxan-2-yl, 10
tetrahydrofuranyl, tetrahydrothiofuranyl, phenacyl, p- bromophenacyl,
1-ethoxyethyl, methoxyisopropyl, 1 -(2- chloroethoxy) ethyl,
1-methyl-l-methoxyethyl, 1-methyl- benzyloxyethyl,
1-methyl-l-benzyloxy-2-fluoroethyl, 2,2,2 trichloroethyl,
2-trimethylsilylethyl, 2,2-dichloro-1,1  15 difluoroethyl, allyl, t-butyl,
p-chlorophenyl, p- methoxyphenyl, 2,4-dinitrophenyl, benzyl,
p-methoxybenzyl,  3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-
chlorobenzyl, p-bromobenzyl, 2,6-dichlorobenzyl, p- cyanobenzyl,
p-phenylbenzyl, 4 20 (dimethylaminocarbonyl)benzyl, 2-picolyl, 4-picolyl,
diphenylmethyl, p,p'-dinitrobenzhydryl, 5-dibenzosuberyl,  triphenylmethyl,
p-methoxyphenyldiphenylmethyl, di(p- methoxyphenyl)phenylmethyl,
trip-methoxyphenyl)methyl, 9- anthryl, 1,3-benzodithiolan-2-yl,
benzisothiazolyl S,S 25 dioxide, trimethylsilyl, triethylsilyl,
triisopropylsilyl,  dimethylisopropylsilyl, diethylisopropylsilyl,
dimethylthexylsilyl, t-butyldimethylsilyl, t- butyldiphenylsilyl,
tribenzylsilyl, tri-p-xylylsilyl, 14  



triphenylsilyl, diphenylmethylsilyl, t- butylmethoxyphenylsilyl, formyl,
acetyl, chloroacetyl,  dichloroacetyl, trichioroacetyl, trifluoroacetyl,
methoxyacetyl, propionyl, butyryl, isobutyryl, pivaloyl, 5 adamantyl,
cyclohexanecarbonyl, benzoyl, 4-nitrobenzoyl, 4- chlorobenzoyl,
4-methoxybenzoyl, naphthoyl, toluoyl, 9 f luorenecarbonyl, methoxycarbonyl,
ethoxycarbonyl, t- butoxycarbonyl, benzyloxycarbonyl, 4-
methoxybenzyloxycarbonyl, 9-fluorenylmethyloxycarbonyl, 10
2,2,2-trichloroethoxycarbonyl, 2- (trimethylsilyl) ethoxycarbonyl, 2-
(methylthiomethoxy)ethoxycarbonyl, propoxycarbonyl,  isopropoxycarbonyl,
i-bttoxycarbonyl, vinyloxycarbonyl,  allyloxycarbonyl,
p-nitrophenyloxycarbonyl, 3,4 15 dimethoxybenzyloxycarbonyl,
o-nitrobenzyloxycarbonyl, p- nitrobenzyloxycarbonyl, benzylthiocarbonyl,
4-ethoxy-l- naphthyloxycarbonyl, (methylthio)thiocarbonyl, i-
butylaminocarbonyl and phenylaminocarbonyl. Preferred are  substituted
silyl groups such as trimethylsilyl, 20 triethylsilyl, triisopropylsilyl,
dimethylisopropylsilyl,  diethylisopropylsilyl, dimethylthexylstlyl, t-
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl,
tri-p-xylylsilyl, triphenylsilyl, diphenylmethylsilyl and
t-butylmethoxyphenylsilyl, or acyl groups such as formyl, 25 acetyl,
chloroacetyl, dichloroacetyl, trichloroacetyl,  trifluoroacetyl,
methoxyacetyl, triphenylmethoxyacetyl,  phenoxyacetyl, propionyl, butyryl,
isobutyryl, 4- (methylthiomethoxy)butyryl, pivaloyl, adamantyl, - 15
cyclohexanecarbonyl, benzoyl, 4-nitrobenzoyl, 4- 



chlorobenzoyl, 2-iodobenzoyl, 4-methoxybenzoyl, p- phenylbenzoyl,
naphthoyl, toluoyl and 9-f luorenecarbonyl.  More preferred are
triethylsilyl, triisopropylsilyl, 5 dimethylisopropylsilyl,
diethylisopropylsilyl, t- butyldimethylsilyl, t-butyldiphenylsilyl,
triphenylsilyl,  diphenylmethylsilyl, acetyl, pivaloyl, benzoyl and 4-
methoxybenzoyl. Examples of the leaving group as R14 include halogen'  10
atoms such as chlorine, bromine and iodine, sulfonyloxy  groups such as
trifluoromethanesulfonyloxy, pentaf luoroethanesulfonyloxy,
nonafluorobutanesulfonyloxy,  methanesulfonyloxy, benzenesulfonyloxy and
toluenesulfonyloxy, or phosphate ester groups such as 15
dimethylphosphoryloxy, diethylphosphoryloxy and  diphenylphosphoryloxy,
with bromine, iodine,  trifluoromethanesulfonyloxy and
nonafluorobutanesulfonyloxy  being preferred. In preparing a compound of
Formula (3) according to  20 the present invention, a solvent for use in
carbonylation  may be selected as appropriate, but an organic solvent is
preferred. An organic solvent refers to a liquid material  inert to
reaction substrates and may be exemplified by N,N- dimethylacetamide,
N,N-dimethylformamide, 1,3-dimethyl-2 25 imidazolidinone, dimethyl
sulfoxide, tetrahydrofuran, 1,2- dimethoxyethane, 1,4-dioxane, tert-butyl
methyl ether,  ethyl ether, isopropyl ether, acetone, methyl ethyl ketone,
ethyl acetate, methylene chloride, 1,2-dichloroethane, 16  toluene, benzene
and chlorobenzene. Preferred are N,N- dimethylacetamide,
N,N-dimethylformamide and 1,3-dimethyl- 



2-imidazolidinone, and more preferred is N,N- dimethylacetamide. 5 In
preparing a compound of Formula (3) according to  the present invention, an
organoaluminum reagent refers to  a compound having Formula (4):
(R15).A1W3_" (4)  10 wherein n represents an integer of 1, 2 or 3; R15
represents an alkyl group, an aryl group, an  alkenyl group or an alkynyl
group, wherein an alkyl  group refers to a linear or branched C1-C1S alkyl
15 group or a cyclic C3-C15 alkyl group, an aryl group  refers to a phenyl
group which may have a substituent  such as alkyl, halogen or nitro, an
alkenyl group  refers to a linear or branched C2-C15 substituent  having a
double bond, and an alkynyl group refers to 20 a linear or branched C2-C15
substituent having a  triple bond; and W represents a halogen atom such as
chlorine,  bromine and iodine. Examples include trimethylaluminum,
dimethylaluminum 25 chloride, dimethylaluminum bromide, dimethylaluminum
iodide,  methylaluminum dichloride, methylaluminum dibromide,
methylaluminum diiodide, tiiethylaluminum, diethylaluminum  chloride,
diethylaluminum bromide, diethylaluminum iodide, - 17.  ethylaluminum
dichloride, ethylaluminum dibromide,  ethylaluminum diiodide,
tri-n-propylaluminum, di-n- propylaluminum chloride, di-n-propylalumlnum
bromide, di-n propylaluminum iodide, n-propylaluminum dichloride, n 



5 propylaluminum dibromide, n-propylaluminum diiodide, tri-n-
butylaluminum, di-n-butylaluminum chloride, di-n- butylaluminum bromide,
di-n-butylaluminum iodide, n- butylaluminum dichloride, n-butylaluminum
dibromide, n- butylaluminum diiodide, triphenylaluminum, diphenylaluminum
10 chloride, diphenylaluminum bromide, diphenylaluminum iodide,
phenylaluminum dichloride, phenylaluminum dibromide and  phenylaluminum
diiodide. Preferred are trimethylaluminum,  dimethylaluminum chloride,
methylaluminum dichloride,  triethylaluminum, diethylaluminum chloride,
euhylaluminum 15 dichloride, tri-n-propylaluminum, di-n-propylaluminum
chloride, n-propylaluminum dichloride, tri-n-butylaluminum,
di-n-butylaluminum chloride, n-butylaluminum dichloride,
triphenylaluminum, diphenylaluminum chloride and  phenylaluminum
dichloride. More preferred are 20 dime thylaluminum chloride,
diethylaluminum chloride, di-n- propylaluminum chloride, di-n-butylaluminum
chloride and  diphenylaluminum chloride. A palladium catalyst refers to a
zero- or di-valent  palladium compound which may have an appropriate
ligand.  25 Examples include tetrakis(triphenylphosphine)palladium,
dichlorobis(triphenylphosphine)palladium, dichloro[1,3-
bis(diphenylphosphino)propane]palladium, dichloro[1,2-
bis(diphenylphosphino)ethane] palladium, 18
bis(dibenzylideneacetone)palladium and
tris(dibenzylideneacetone)dipalladium, with
tetrakis(triphenylphosphine)palladium being preferred. The following Tables
1 to 44 show non-limiting  5 examples of the vitamin D derivative of
Formula (1)  



according to the present invention. In Tables 1 to 23, R3 represents ORB;
in Table 24, it  represents SRe; and in Tables 25 to 44, it represents
NR9Rlo.  19  Table 1 R3=0R8  X R1 R2 m RS R4 R5 RG R7  1 0 H H H H Fl ON H
2 0 H H CH3 H H OH H  3 0 H H CH2CH3 H H OH H  4 0 H H 1 (CH2)20H3 H H OH H
5 0 H H 1 CH(CH3)2 H H OH H  6 0 H H 1 (CH2)3CH3 H H OH H  7 0 H H 1
CH2CH(CH3)2 H H OH H  e 0 H H 1 C(CH3)3 H H OH H  9 0 H H 1 H H OH OH . H
OH OH H  10 0 H H i CH3 H 11 0 H H 1 CH2CH3 H OH OH H  12 0 H H 1.
(CH2)2CH3 H OH OH H  13 0 H H 1 CH(CH3)z H OH OH H  14 0 H H i (CH2)3CH3 H
OH OH H  15 0 H H 1 CH2CH(CH3)2 H OH OH H  16 0 H H 1 C(CH3)3 H OH OH H  17
0 H H 1 H OH H 1 CH3 = OH H  1e 0 H H 19 0 H H i CH2CH3 = OH H  20 0 H H
(CH2)2CH3 = OH H  1 



21 0 H H 1 CH(CH3)2 = OH H  22 0 H H 1 (CH2)3CH3 = OH H  H 1 CH2CH(CH3)2 =
OH H  23 0 H 24 0 H H 1 C(CH3)3 = OH H  25 0 H H 1 C(CH3)2CH2CH3 = OH H  26
0 H H 1 C(CH3)(CH2CH3)2 = OH H  20  Table 2 X R1 R2 m R& R4 R5 R6 R7- 27 0
H H 1 C(CH2CH3)3 = OH H  28 0 H H 1 cyclopropyl = OH H  29 0 H H 1
cyclobutyl = OH H  30 0 H H 1 cyclopentyl = OH H  31 0 H H 1 cyclohexyl OH
H  32 0 H H 1 cycloheptyl OH H  33 0 H H 1 CH(CF3)2 - OH H  34 0 H H 2 H H
H OH H  35 0 H H 2 CH3 H H OH H  36 0 H H 2 CH2CH3 H H OH H  37 0 H H 2
(CH2)2CH3 H H OH H  38 0 H H 2 CH(CH3)2 H H OH H  39 0 H H 2 (CH2)3CH3 H H
OH H  40 0 H H 2 CH2CH(CH3)2 H H OH H  41 0 H H 2 C(CH3)3 H H OH H  42 0 H
H 2 H H OH OH H  43 0 H H 2 CH3 H OH OH H  44 0 I-I H 2 CH2CH3 H OH OH H
45 0 H H 2 (CH2)2CH3 H OH OH H  46 0 H H 2 CH(CH3)2 H OH OH H  



47 0 H H 2 (CH2)3CH3 H OH OH H  49 0 H H 2 CH2CH(CHs)2 H OH OH H  49 0 H H
2 C(CH3)3 H OR OH H  50 0 H H 2 H = OH H  51 0 H H 2 CH3 = OH H  52 0 H H 2
CH2CH3 OH H  53 0 H H 2 (CH2)2CH3 = OH H  - 21  Table 3 X R1 R2 m R8_ R4 R5
R6 R7  CH(CH)2 OH H  54 0 H H 2 OH hl  55 0 H H 2 (CHZ)3CH3 56 0 H H 2
CH2CH(CH3)2 = OH H  57 0 H H 2 C(CH3)3 = OH H  56 0 H H 3 H H H OH H  59 0
H H 3 CH3 H H OH H  60 0 H H 3 CH2CH3 H H OH H  61 0 H H 3 (CH2)2CHa H H OH
H  62 0 H H 3 CH(CH3)2 H H OH H  63 0 H H 3 (CH2)3CH3 H II OH H  64 0 H H
3. CH2CH(CH3)2 H H OH H  65 0. H H 3 C(CH3)3 H H OH H H OH OH H  ss 0 H H 3
H e7 0 H H 3 CH3 H OH OH H  Be 0 H H 3 CH2CH3 H OH OH H  5e 0 H H 3
(CH2)2CH3 H OH OH H  70 0 H H 3 CH(CH3)2 H OH OH H  



71 0 H H 3 (CH2)3CH3 H OH OH H  72 0 H H 3 CH2CH(CH3)2 H OH OH H  73 0 H H
3 C(CH3)3 H OH OH H = OH H  74 0 H H 3 H - 75 0 H H 3 CH3 OH H  76. 0 H H 3
CH2CH3 OH H  77 0 H H 3 (CH2)2CH3 = OH H  76 0 H H 3 CH(CH)2 - OH H H 3
(CH2)3CH3 OH H  .7e 0 H ao 0 H H 3 CH2CH(CH3)2 OH H  22  Table 4 X R1 R2 m
R8 R4 R5 R6 R7  si O H H 3 C(CH3)3 = OH H  82 0 CH3 H 1 H H H OH H  83 0
CH3 H 1 CH3 H H OH H  84 0 CH3  H 1 CH2CH3 H H OH H  85 0 CH3 H i (CH2)2CH3
H H OH H  86 0 CH3 H 1 CH(CH3)2 H H OH H  87 0 CH3 H 1 (CH2)3CH3 H H OH H
88 0 CH3 H 1 CH2CH(CH3)2 H H OH H  B9 0 CH3 H 1 C(CH3)3 H H OH H  9,0 0 CHI
H 1 CH(CH2CH3)2 H H OH H  91 0 CH3 H I C(CH3)(CH2CH3)2 H H OH H  92 0 CH3 H
1 H H OH OH H  93 0 CHs H 1 CH3 H OH OH H  94 0 CH3 H 1 CH2CH3 H OH OH H  



95 0 CH3 H 1 (CH2)2CH3 H OH OH H  96 0 CH3 H i CH(CH3)2 H OH OH H  97 0 CH3
H 1 (CH2)3CH3 H OH OH H  98 0 CH3 H 1 CH2CH(CH3)2 H OH OH H  99 0 CH3 H 1
C(CH3)3 H OH OH H  100 0 CH3 H 1 H = OH H  101 0 CH3 H 1 CH3 OH H  102 0
CH3 H 1 CH2CH3 = OH H  103 0 CH3 H 1 (CH2)2CH3 OH H  104 0 CH3 H 1 CH(CH3)2
= OH H  105 0 CH3 H 1 (CH2)3CH3 = OH H  106 0 CH3 H 1 CH2CH(CH3)2 = OH H
107 0 CH3 H 1 C(CH3)3 = OH H  23 Table 5 R4 R5 R6 R7  X R1 R2 m RS
C(CH3)2CH2CH3 OH H  108 O CH3 H 1 109 0 CH3 H 1 CH(CH2CH3)2 = OH H  110 0
CH3 H 1 C(CH3XCHzCH3)2 = OH H  111 O CH3 H 1 C(CH3)2(CH(CH3)2) = OH H  112
0 CH3 H 1 C(CH3)2((CH2)2CH3) = 0H H  113 0 CH3 H 1 C(CH2CH3)3 = OH H CH3 '
H 1 CH(CH(CH3)2)2 OH H  114 0 11s 0 CH3 H 1 CH((CH2)2CH3)2 = OH H  116 0
CH3 H 1 C(CH3)2((CH2)3CH3) = OH H  117 0 CHs H 1 C(CH3)2(CH2CH(CH3)2) = OH
H  118 0 CH3 H 1 C(CH3)2(C(CH3)3) = OH H  



119 0 CH3 H 1 C(CH3)((CH2)2CH3)2 OH H  120 0 CHs H 1 C(CH2CH3)2(CH(CH3)2) =
OH H  121 CH3 H C(CH3)2((CH2)<CH3) = OH H  O 1 122 0 CH3 H 1
C(CH3)2(CH2C(CH3)3) = OH H  123 0 CH3 H 1 C(CH2CH3)2(C(CH3)3) = OH H  124 0
CH3 H 1 CH((CH2)3CH3)2 = OH H  125 0 CH3 H 1 CH(C(CH3)3)2 OH H  126 0 CH3 H
CH((CH2)2CH(CH3)2)2 = OH H  1 127 0 CH3 H 1 CH(CH2C(CH3)3)2 = OH H  128 0
CH3. H 1 cyclopropYl = OH H  129 0 CH3 H 1 cyclobutyl = OH H  130 0 CH3 H 1
cyclopentyl OH H OH H  131 0 CH3 H 1 cyclohexyl 132 ' 0 CH3 H 1 cycloheptyl
= OH H  133 0 CH3  H 1 cyclooctyl OH H  = OH H  134 0 CH3 H 1 cyclodecyl -
24 Table 6 X R1 R2 m RB R4 R5 R6 R7  13s 0 CH3 H 1 cyclododecyl = OH H  136
0 CH3 H I cyclopropylmethyl = OH H  137 0 CH3 H I C(CH3)2(cyclopropYl) = OH
H  138 0 CH3 H 1 cyclopentylmethyl = OH H  139 0 CH3 H 1 cyclohexylmethyl =
OH H  140 0 CH3 H 1 1-methylcyclopentyl = OH H  141 0 CH3 - H 1
1-ethylcyclopentyl = OH H  



142 0 CH3 H 1 1-methylcyclohexyl OH H  143 0 CH3 H 1 1-methylcYcloheptyl =
OH H  144 0 CH3 H 1 1-ethylcyclohexyl = OH H  145 0 CH3 H 1
1-methylcyclooctyl = OH H  146 0 CH3 H 1 1-adamentyl OH H  147 0 CH3 H 1
2-adamantyl OH H  145 0 H H 1 CH(CF3)2 = OH H  149 0 CH3 H 2 H H H OH H
150' o CH3 H 2 CH3 H H OH H  151 0 CH3 H 2 CH2CH3 H H OH H  152 0 CH3 H 2
(CH2)2CH3 H H OH H  153 0 CH3 H 2 CH(CH3)2 H H OH H  154 o CH3 H 2
(CH2)3CH3 H H OH H  155 0 CH3 H 2 CH2CH(CH3)2 H H OH H  156 0 CH3 H 2
C(CH3)3 H H OH H  157 0 CH3 H 2 H H OH OH H  158 0 CH3 H 2 CH3 H. OH OH H
159 0 CH3 H 2 CH2CH3 H OH OH H  160 0 CH3 H 2 (CH2)2CH3 H OH OH H  151 0
CH3 H 2 CH(CH3)2 H OH OH H  25  Table 7 X R1 R2 rn RS R4 R5 R6 R7 162 O CH3
H 2 (CH2)3CH3 H OH OH H 163 0 CH3 H 2 CH2CH(CH3)z H OH OH H  2 C(CH3)3 H OH
OH H  1sa 0 GH3 H OH H  165 0 CH3 H 2 H CH3 - OH H  166 0 CH3 H 2 OH H  167
0 GH3 H 2 CH2CH3  



2 (CH2)2CH3 OH H  168 0 CH3 H CH(CH) - OH H  169 0 CH3 H 2 3 2 OH H  170 0
CH3 H 2 (CH2)3CH3  171 0 CH3 H 2 CH2CH(CH3)2 - OH H  172 0 GH3 H 2 C(CH3)3
OH H  OH H  173 0 CH3 H 2 C(CH3)(CH2CH3)2 H H OH H  174 0 CH3 H 3 H 175 0
CH3 H 3 CH3 H H OH H  H H OH H  176 0 CH3 H 3 CH2CH3 3 (CH2)2CH3 H H OH H
177 0 CH3 H 3 CH(CH3)2 H H OH H  178 0 CH3 H 3 (CH2)3CH3 H H OH H  179 0
CH3 H 180 0 CH3 H 3 CH2CH(CH3)2 H H OH H  3 C(CH3)3 H H OH H  181 O GH3 H H
OH OH H  182 0 CH3 H 3 H 183 0 CH3 H 3 CH3 H OH OH H  CH3 H 3 CH2CH3 H OH
OH H  lea 0 185 0 CH3 H 3 (CH2)2CH3 H OH OH H  186 0 CH3 H 3 CH(CH3)2 H OH
OH H  



187 0 CH3 H 3 (CH2)3CH3 H OH OH H  180 0 CH3 H 3 CH2CH(CH3)2 H OH OH H  26
Table 8 X R1 R2 m R8 R4 R5 R6 R7  189 0 CH3 H 3 C(CH3)3 H OH OH H  190 0
CH3 H 3 H OH H  191 0 CH3 H 3 CHg OH H  192 0 CH3 H 3 CH2CH3 = OH H  193 0
CH3 H 3 (CH2)2CH3 OH H  194 0 CH3 H. 3 CH(CH3)2 = OH H  1s5 0 CHs ' H 3
(CH2)3CH3 = OH H  196 0 CH3 H 3 CH2CH(CH3)2 OH H  197 0 CHg H 3 C(CH3)3 =
OH H  198 0 H CH3 1 H H H OH H  199 0 H CH3 1 CH3 H H OH H  200 0 H CH3 1
CH2CH3 H H OH H  201 0 H CH3 1 (CH2)2CH3 H H OH H  202 0 H CHs 1 CH(CH3)2 H
H OH H  203 0 H CH3 1 (CH2)3CH3 H H OH H  204 0 H CH3 1 CH2CH(CH3)2 H H OH
H  205 0 H CH3 1 C(CH3)3 H H OH H  206 0 H CH3 1 H H OH OH H  207 0 H CH3 1
CHs H OH OH H  208 0 H CH3 1 CH2CH3 H OH OH H  209 0 H CH3 1 (CH2)2CH3 H OH
OH H  210 0 H CHg  1 CH(CH3)2 H OH OH H  211 0 H CH3 1 (CH2)3CH3 H OH OH H
212 0 H CH3 1 CH2CH(CH3)2 H OH OH H  213 0 H CH3 1 C(CH3)3 H OH OH H  



214 0 H CH3 1 H OH H  215 0 H CH3 1 CH3 = OH H 27  Table 9 X R1 R2. m R8 R4
R5 R6 R7  216 0 H CH3 1 CH2CH3 = OH H  217 0 H CH3 1 (CH2)2CH3 = OH H  218
0 H CHs 1 CH(CH3)2 = OH H  219 0 H CH3 I (CH2)3CH3 OH H  220 0 H CH3 1
CH2CH(CH3)2 = OH H  221 0 H CH3 1 C(CH3)9 - OH H  222 0 H CHs 1
C(CH3)2CH2CH3 OH H  223 0 H CH3 1 CH(CH2CH3)2 = OH H  224 0 H CHs 1
C(CH3)(CH2CH3)2 OH H  225 0 H CH3 1 C(CH2CH3)3 = OH H  226 0 H CH3 1
cyclopropyl OH H  227 0 H CH3 1 cyclobutyl = OH H  228 0 H CHs 1
cyclopentyl = OH H  229 0 H CH3 1 cyclohexyl = OH H  230 0 H CH3 1
cycloheptyl OH H  231 0 H CH3 1 CH(CF3)2 = OH H  232 0 H CH3 2 H H H OH H
233 0 H CH3 2 CH3 H H OH H  234 0 H CH3 2 CH2CH3 H H OH H  235 0 H CH3 2
(CH2)2CH3 H H OH H  236 0 H CHs 2 CH(C113)2 H H OH H  237 0 H CH3 2
(CH2)3CH3 H H OH H  238 0 H CH3 2 CH2CH(CH3)2 H H OH H  239 0 H CH3 2
C(CH3)3 H H OH H  240 0 H CHs 2 H H OH OH H  



241 0 H CHa 2 CH3 H OH OH H  242 0 H CHs 2 CH2CH3 H OH OH H  - 28  Table 10
X R1 R2 m R8 R4 R5 R6 R7  243 0 H CH3 2 (CH2)2CH3 H OH OH H  244 0 H CH3 2
CH(CH3)2 H OH OH H  245 0 H CH3 2 (CH2)3CH3 H OH OH H  246 0 H CH3 2
CH2CH(CH3)2 H OH OH H  247 0 H CH3 2 C(CH3)3 H OH OH H  248 0 .H CH3 2 H =
OH H  249 0 H CH3 2 CH3 = OH H  250 0 H CH3 2 CH2CH3 = OH H  251 0 H CH3 2
(CH2)2CH3 OH H  252 0 H CH3 2 CH(CH3)2 = OH H  253 0 H CH3 2 (CH2)3CH3 = OH
H  254' 0 H CH3 2 CH2CH(CH3)2 = OH H  255 0 H CH3 2 C(CH3)3 = OH H  256 0 H
CH3 3 H H H OH H  257 0 H CH3 3 CH3 H H OH H  258 0 H- CH3 3 CH2CH3 H H OH
H  259 0 H CH3 3 (CH2)2CH3 H H OH H  260 0 H CH3 3 CH(CH3)2 H H OH H  261 0
H CH3 3 (CH2)3CH3 H H OH H  262 0 H CH3 3 CH2CH(CH3)2 H H OH H  263 0 H CH3
3 C(CH3)3 H H OH H  264 0 H CH3 3 H H OH OH H  205 0 H CH3 3 CHs H OH OH H
266 0. H CH3 3 CH2CH3 H OH OH H  267 0 H CH3 3 (CH2)2CH3 H OH OH H  



268 0 H CH3 3 CH(CH3)2 H OH OH H  269 0 H CH3 3 (CH2)3CH3 H OH OH H  29
Table 11 X R1 R2 m R8. R4 R5 R6 R7  270 0 H CHs 3 CH2CH(CH3)2 H OH OH H
271 0 H CH3 3 C(CH3)3 H OH OH H OH H  272 0 H CHs 3 H OH H  273 0 H CHs 3
CH3 274 0 H CH3 3 CH2CH3 OH H  275 0 H CH3 3 (CH2)2CH3 = OH H  276 0 H CH3
3 CH(CH3)2 = OH H  277 0 H CH3 3 (CH2)3CH3 = OH, H  278 0 H CH3 3
CH2CH(CH3)2 = OH H  279 0 H CH3 3 O(CH3)3 = OH H  280 0 CHs CH3 1 H H H OH
H H H OH H  281 0 CHs CHs 1 CHs CHs 1 CH2CH3 H H OH H  282 0 CHs 2B3 0 CHs
CHs 1 (CH2)2CH3 H H OH H  284 0 CHs CHs 1 CH(CH3)2 H H OH H  285 0 CH3 CHs
1 (CH2)3CH3 H H OH H  2B6 0 CHs CHs 1 CH2CH(CH3)2 H H OH H  287 0 CH3 CH3 1
C(CH3)3 H Ii OH H  288 0 CHs CH3 I H H OH OH H  2B9 0 CH3 CH3 1 CHs H OH OH
H  290 0 CH3 CH3 1 CH2CH3 H OH OH H  



291 0 CHs CH3 I (CH2)2CH3 H OH OH H  292 0 CH3 CH3 1 CH(CH3)2 H CH OH H
293 0 CHs CH3 1 (CH2)3CH3 H OH OH H  294 0 CH3 CH3 1 CH2CH(CH3)2 H OH OH H
295 0 CH3 CH3 1 C(CH3)3 H OH OH H  296 0 CH3 CH3 1 H = OH H  30  Table 12 X
R1 R2 m R8 R4 R5 R6 R7  297 0 CH3 CH3 1 CH3 = OH H  298 0 CH3 CH3 1 CH2CH3
OH H  299 0 CH3 OH3 1 (CH2)2CH3 OH H CH(CH3)2 = OH H  300 0 CHs CH3 1 301 0
CH3 CH3 1 (CH2)sCH3 = OH H  302 0 CH3 CH3 1 CH2CH(CH3)2 = OH H  303 0 CH3 -
CH3 1 C(CH3)3 = OH H  304 0 CH3 CH3 1 cyclopropyl OH H OH H  305 0 CH3 CH3
1 cyclobutyl 306 0 CH3 CH3 1 cyclopentyl OH H  307 0 CH3 CH3 1 cyclohexyl =
OH H  308 0 CH3 CH3 1 cycloheptyl = OH H CH3 1 CH(CF3)2 = OH H  309 0 CH3 H
H OH H  310 0 CH3 CH3 2 H 311 0 CH3 CH3 2 CH3 H H OH H  312 0 CH3 CH3 2
CH2CH3 H H OH H  313 0 CH3 CH3 2 (CH2)2CH3 H H OH H  



314 0 CH3 CH3 2 CH(CH3)2 H H OH H  315 0 CH3 CH3 2 (CH2)3CH3 H H OH H  315
0 CH3 CH3 2 CH2CH(CH3)2 H H OH H  317 0 CH3 CH3 2 C(CH3)3 H H OH H  318 0
CH3 CH3 2 H H OH OH H  319 O CH3 CH3 2 CH3 H OH OH H  320 0 CH3 CH3 2
CH2CH3 H OH OH H  321 0 CH3 CH3 2 (CH2)2CH3 H OH OH H  322 0 CH3 CH3 2
CH(CH3)2 H OH OH H  323 0 CH3 CH3 2 (CH2)3CH3 H OH OH H  31  Table 13 R4 R5
R6 R7  X R1 R2 m R8. CH CH(CH3)2 H OH OH H  324 0 CH3 CHs 2 2 325 0 CH3 CHs
2 C(CH3)3 H OH OH H  = OH H  326 0 CH3 CH3 2 H - 327 0 CH3 CH3 2 CH3 OH H
328 0 CH3 CH3 2 CH2CH3 = OH H  329 0 CH3 CHs 2 (CHZ)2CH3 = OH H  330 0 CH3
CH3 2 CH(CH3)2 = OH H OH H  331 0 CH3 CH3 2 (CH2)3CH3 332 0 CH3 CHs 2
CH2CH(CH3)2 = OH H  C(CH3)3 = OH H  333 0 CH3 CH3 2 



334 0 CH3 CH3 3 H H H OH H  335 0 CH3 CH3 3 0H3 H H OH H  CH3 CH3 3 CH2CH3
1H H OH H  336 0 337 0 CH3 CHs 3 (CH2)2CHs H H OH H  CH3 CH3 3 CH(CH3)2 H H
OH H  338 0 339 0 CH3 CH3 3 (CH2)3CH3 H H OH H  340 0 CH3 CH3 3 CH2CH(CH3)2
H H OH H  H  341 0 CH3 CHs 3 C(CH3)3 H H OH H OH OH H  342 0 CH3 CH3 3 H H
OH OH H  343 0 CH3 CH3 3 CHs 344 0 CH3 CH3 3 CH2CH3 H OH OH H  345 0 CH3
CH3 .3 (CH2)2CH3 H OH OH H  CH(CH3)2 H OH OH H  346 0 CH3 OH3 3 347 0 CH3
CH3 3 (CH2)3CH3 H OH OH H  348 0 CH3 CH3 3 CH2CH(CH3)2 H OH OH H  349 0 CH3
CH3 3 C(CH3)3 H OH OH H OH H  350 0 CH3 CH3 3 H 32  Table 14 X R1 R2 m R8
R4 R5 R6 R7  351 0 CH3 CH3 3 CH3 - OH H  352 0 CH3 CH3 3 CH2CH3 = OH H  353
0 CH3 CH3 3 (CH2)2CH3 = OH H  



354 0 CH3 CH3 3 CH(CH3)2 = OH H  355 O CH3 CH3 3 (CH2)3CH3 = OH H  356 0
CH3 CH3 3 CH2CH(CH3)2 = OH H  357 0 CH3 CH3 3 C(CH3)3 = OH H  358 S H H 1 H
H H OH H  359 S H H 1 CH3 H H OH H  360 S H H 1 CH2CH3 H H OH H  361 S H H
1 (CH2)2CH3 H H OH H  362 S H H .1 CH(CH3)2 H H OH H  363 S H H I (CH2)3CH3
H H OH H  364 S H H 1 CH2CH(CH3)2 H H OH H  365 S H H 1 C(CH3)3 H H OH H
366 S H H 1 H H OH OH H  367 S H H 1 CH3 H OH OH H  368 S H H 1 CH2CH3 H OH
OH H  369 S H H 1 (CH2)2CH3 H OH OH H  370 S H H 1 CH(CH3)2 H OH OH H  371
S H H 1 (CH2)3CH3: H OH' OH H  372 S H H 1 CH2CH(CH3)2 H OH OH H  373 5 H H
1 C(CH3)3 H OH OH H  374 S H H 1 H = OH H  375 S H H 1 CH3 OH H  375 S H H
1 CH2CH3 = OH H  377 S H H 1 (CH2)2CH3 = OH H  33  Table 15 X R1 R2 m R8 R4
R5 R6 R7  378 S H H 1 CH(CH3)2 = OH H  379 S H H 1 (CH2)3CH3 OH H  380 S H
H I CH2CH(CH3)2 = OH H  



381 S H H 1 C(CH)3 OH H  302 S H H 1 C(CH3)2CH2CH3 = OH H  383 S H H 1
C(CH3)(CH2CH3)2 = OH H  384 S H H 1 C(CH2CH3)3 = OH H  305 S H H 1
cyclopropyl = OH H  3B8 S H H 1 cyclobutyl = OH H  387 S H H 1 cyclopentyl
OH H  38B S H H 1 cyclohexyl = OH H  389 S H H 1 cyclohentyl OH H  390 S H
H 1 CH(CF3)2 OH H  391 S H H 2 H H. H OH H  392 S H H 2 CH3 H H OH H  393 S
H H 2 CH2CH3 H H OH H  394 S H H 2 (CH2)2CH3 H H OH H  395 S H H 2 CH(CH3)2
H H OH H  396 S H H 2 (CH2)3CH3 H H OH H  397 S H H 2 CH2CH(CH3)2 H H OH H
398 S H H 2 C(CH3)3 H H OH H  399 S H H 2 H H OH OH H  400 S H H 2 CH3 H OH
OH H  401 S H H 2 CH2CH3 H OH OH H  402 S H H 2 (CH2)2CH3 H OH OH H  403 S
. H H 2 CH(CH3)2 H OH OH H  404 S H H 2 (CH2)3CH3 H OH OH H  34  Table 16 X
R1 R2 m R8 R4 R5 R6 R7  405 S H H 2 CH2CH(CH3)2 H OH OH H  406 S H H 2
C(CH3)3 H OH OH H = OH H  



407 S H H 2- H OH H  4o8 S H H 2 CH3  409 S H H 2 CH20H3 OH H  410 S H H 2
(CH2)20H3 OH H  411 S H H 2 CH(CH3)2 = OH H  412 S H H 2 (CH2)3CH3 OH H
413 S H H 2 CH2CH(CH3)2 OH H  414 S H H 2 C(CH,3 = OH H  415 S H H 3 H H H
OH H  416 S H H 3 CH3 H H OH H  417 S H H 3 CH2CH3 H H OH H  418 S H H 3
(CH2)2CH3 H H OH H  419 S H H 3 CH(CH3)2 H H OH H  420 S H H 3 (CH2)3CH3 H
H OH H  421 S H. H 3 CH2CH(CH3)2 H H OH H  422 S H H 3 C(CH3)3 H H OH H
423 S H H 3 H H OH OH H  424 S H H 3 CH3 H OH OH H  425 S H H 3 CH2CH3 H OH
OH H  426 S H H 3 (CH2)2CH3 H OH OH H  427 S H H 3 CH(CH3)2 H OH OH H  428
S H H 3 (CH2)3CH3 H OH OH H  429 S H H 3 CH2CH(CH3)2 H OH OH H  430 S H H 3
C(CH3)3 H OH OH H OH H  431 S H H 3 H 35  Table 17 R4 R5 R6 R7  



X R1 R2 m R8 432 S H H 3 CH3 OH H  - 433 S H H 3 CH2CH3 OH H  434 S H H 3
(CH2)2CH3 = OH H  435 S H H 3 CH(CH3)2 _ OH H  436 S H H 3 (CH2)3CH3 OH H
437 S H H 3 CH2CH(CH3)2 = OH H  438 S H . H 3 C(CH3)3 = OH H H H OH H  439
S CH3 H 1 H H H OH H  440 S CH3 H 1 CH3 H H OH H  441 S CH3 H 1 CH2CH3 442
S CH3 H 1 (CH2)2CH3 H H OH H  CH3 H 1 CH(CH3)2 H H OH H  443 S 1 (CH2)3CH3
H H OH H  444 S CH3 H 445 S CH3 H 1 CH2CH(CH3)2 H H OH H  446 S CH3 H 1
C(CH3)3 H H OH H  447 S CH3 H 1 H H OH OH H H OH OH H  44e S CH3 H 1 CH3
449 S CH3 H 1 CH2CH3 H OH OH H  450 S CH3 H 1 (CH2)2CH3 H OH OH H  451 S
CH3 H CH(CH3)2 H OH OH H  1 452 S CH3 H 1 (CH2)3CH3 H OH OH H  453 S CHs H
CH2CH(CH3)2 H OH OH H  



1 C(CH3)3 H OH OH H  454 S CH3 H 1 OH H  455 S CH3 H 1 H OH H  456 S CH3 H
1 CH3  457 S CH3 H 1 CH2CH3 OH H  OH3 H 1 (CH2)2CH3 = OH H  458 S 36  Table
18 X R1 R2 m R8 R4 R5 RB R7  459 S CH3 H 1 CH(CH3)2 = OH H  460 S CH3 H 1
(CH2)3CH3 = OH H  461 S CH3 H i CH2CH(CH3)2 OH H  462 S CH3 H 1 C(CH3)3 =
OH H  463 S CH3 H 1 C(CH3)2CH2CH3 = OH H  464 S CH3 H 1 C(CH3)(CH2CH3)2 =
OH H  465 S CH3 H 1 C(CH2CH3)3 = OH H  466 S CH3 H 1 cyclopropyl = OH H
467 S. CH3 H 1 cyclobutyl OH H  460 S CH3 H 1 cyclopentYl = OH H  469 S CH3
H. 1 cyclohexyl = OH H  470 S CH3 H I cycloheptYl OH H  471 S CH3 H 1
CH(CF3)2 = OH H  472 S CH3 . H 2 H H H OH H  473 S CH3 H 2 CH3 H H OH H
474 S CH3 H 2 CH2CH3 H H OH H  475 S CH3 H 2 (CH2)2CH3 H H OH H  



476 S CH3 H 2 CH(CH3)2 H H OH H  477 S CH3 H 2 (CH2)3CH3 H H OH H  478 S
CH3 H 2 CH2CH(CH3)2 H H OH H'  479 S CH3 H 2 C(CH3)3 H H OH H  480 S CH3 H
2 H H OH OH H  481 S CH3 H 2 CH3 H OH OH H  482 S CH3 H 2 CH2CH3 H OH OH H
483 S CH3 H 2 (CH2)2CH3 H OH OH H  484 S CH3 H 2 CH(CH3)2 H OH OH H  495 S
CH3 H 2 (CH2)3CH3 H OH OH H 37  Table 19 X R1 R2 m R8 R4 R5 R6 R7  486 S
CH3 H 2 CH2CH(CH3)2 H OH OH H  487 S CH3 H 2 C(CH3)3 H OH OH H  488 S CH3 H
2 H = OH H   489 S CH3 H 2 CH3 OH H  - CH2CH3 = OH H  aso S CH3 H 2 491 S
CHs H 2 (CH2)2CH3 = OH H  492 S CH3  H 2 CH(CH3)2 OH H  493 S CH3 H 2
(CH2)3CH3  OH H  494 S CH3 H 2 CH2CH(CH3)2 OH H C(CH3)3 = OH H  4s5 S CH3 H
2 496 S CH3 H 3 H, H H OH H  H H OH H  497 S CHs H 3 . CH3 



3 CH2CH3 H H OH H  498 S CH3 H 499 S CH3 H 3 (CH2)2CH3 H H OH H  500 S CH3
H 3 CH(CH3)2 H H OH H  501 S CH3 H 3 (CH2)30H3 H H OH H- -502 S CH3 H 3
CH2CH(CH3)2 H H OH H C(CH3)3 H H OH H  503 S CHs H 3 504 S CH3 H 3 H H OH
OH H  505 S CH3 H 3 CH3 H OH OH H  506 S CH3 H 3 CH2CH3 H OH OH H  507 S
CH3 H 3 (CH2)2CH3 H OH OH H  508 S' CH3 H 3 CH(CH3)2 H OH OH H  509 S CH3 H
3 (CH2)3CH3 HOH OH H  510 S CH3 H 3 CH2CH(CH3)2 H OH OH H  511 S CHs H 3
C(CH3)3 H OH . OH H _ 0H H  512 S CH3 H 3 H - 38  Table 20 X R1 R2 m R8 R4
R5 R6 R7  513 S CH3 H 3 CH'3 OH H  514 S CH3 H 3 CH2CH3 = OH H  515 S CH3 H
3 (CH2)2CH3 = OH H  616 S CH3 H 3 CH(CH3)2 = OH H  517 S CH3 H 3 (CH2)3CH3
= OH H  518 S CH3 H 3 CH2CH(CH3)2 OH H  519 S CH3 H 3 C(CH3)3 OH H  520 S H
CH3 1 H _ H H OH H  521 S H CH3 1 CH3 H H OH H  



522 S H CH3 1 CH2CH3 H H OH H  523 S H CH3 1 (CH2)2CH3 H H OH H  524 S H
CH3 1 CH(CH3)2 H H. OH H  525 S H CH3 ' 1 (CH2)3CH3 H H OH H  526 S H CH3 1
CH2CH(CH3)2 H H OH H.  527 S H CH3 1 C(CH3)3 H H OH H  528 S H CH3 I H H OH
OH H  529 S H CH3 1 CH3 H OH OH H  530 S H CH3 1 CH2CH3 H OH OH H  531 S H
CH3 1 (CH2)2CH3 H OH OH H  532 S H CH3 1 CH(CH3)2 H OH OH H  533 S H CH3 1
(CH2)3CH3 H OH OH H  534 S H CH3 1 CH2CH(CH3)2 H OH OH H  535 S H CH3 1
C(CH3)3 H OH OH H 536 S H CH3 1 H = OH H  537 S H CH3 1 CH3 = OH H  538 S H
CH3 1 CH2CH3 = OH H  539 S H CH3 1 (CH2)2CH3 = OH H  39  Table 21 X R1 R2 m
R8 R4 R5 R6 R7  540 S H CH3 i CH(CH3)2 - OH H  541 S H CH3 1 (CH2)3CH3 = OH
H  542 S H CH3 1 CH2CH(CH3)2 = OH H  543 S H CH3 1 C(CH3)3 = OH H  544 S H
CH3 1 C(CH3)2CH2CH3 = OH H  545 S H CH3 1 C(CH3)(CH2CH3)2 = OH H  546 S H
CH3 1 C(CH2CH3)3 = OH H  547 S H CH3 1 cyclopropYl = OH H  548 S H CH3 1
cyclobutyl OH H  



549 S H CH3 1 cyclopentyl = OH H  550 S H CH3 1 cyclohexyl = OH H  551 S H
CH3 1 cycloheptYl = OH H  552 S H CH3 1 CH(CF3)2 = OH H  553 S H CH3 2 H H
H OH H  554 S H CH3 2 CH3 H H OH H  555 S H CH3 2 CH2CH3 H H OH H  556 S H
CH3 2 (CH2)2CH3 H H OH H  557 S H CH3 2 CH(CH3)2 H H OH H  558 S H. CH3 2
(CH2)3CH3 H H OH H  559 S H CH3 2 CH2CH(CH3)2 H H OH H  560 S H CH3 2
C(CH3)3 H H OH H  561 S H CH3 2 H H OH OH H  562 S H CH3 2 CH3 H OH OH H
563 S H CH3 2 CH2CH3 H OH OH H  564 S H CH3 2 (CH2)2CH3 H OH OH H  565 S H
CH3 2 CH(CH3)2 H OH OH H  566 S H CH3 2 (CH2)3CH3 H OH OH H  40  Table 22 X
R1 R2 m R8 R4 R5 R6 R7  567 S H CHI 2 CH2CH(CH3)2 H OH OH H  568 S H CHI 2
C(CH3)3 H OH OH H  569 S H CHI 2 H = OH H  570 S H CH3 2 CHI OH H  571 S H
CHI 2 CH2CH3 = OH H  572 S H CHI 2 (CH2)2CHa = OH H  573 S H CHI 2 CH(CH3)2
= OH H  574 S H CH3 2 (CH2)3CH3 = OH H  575 S H CH3 2 CH2CH(CH3)2 = OH H  



576 S H CHI 2 C(CH3)3 = OH H  577 S H CHI 3 H H H OH H  576 S H CHI 3 CH3 H
H OH H  579 S H CH3 3 CHZCH3 H H OH H  580 S H CH3 3 (CH2)2CH3 H H OH H
581 S H CH3 3 CH(CH3)2 H H OH H  582 S H CHI 3 (CH2)3CH3 H H OH H  583 S H
CHI 3 CH2CH(CH3)2 H H OH H  584 S H CHs 3 C(CH3)3 H H OH H  5B5 S H CHI 3 H
H OH OH H  586 S H CHI 3 CH3 H OH OH H  587 S H CHI 3 CHZCH3 H OH OH H  588
S H CHI 3 (CH2)20H3 H OH OH H  589 S H CHI 3 CH(CH3)2 H OH OH H  590 S H
CHI 3 (CH2)3CH3 H OH OH H  591 S H CHI 3 CH2CH(CH3)2 H OH OH H  592 5 H CH3
3 C(CH3)3 H OH OH H  593 S H CH3 - 3 H = OH H - 41  Table 23' X Rj R2 m RB
R4 R5 RB R7  59a S H CH3 3 CHs OH H  = 595 S H CHs 3 CH2CH3 OH H  596 S H
CH3 3 (CH2)2CH3 = OH H  597 S H CH3 3 CH(CH3)2 OH H  598 S H CH3 3
(CH2)3CH3 = OH H CHI 3 CH2CH(CH3)2 = OH H  sag S H 600 S H ' CH3 3 C(CH3)3
= OH H  



42  Table 24 R3=SRB  X R1 R2 m R8 R4 R5 R6 R7  1 0 H H 1 CH2CH3 = OH H  2 0
H H 1 CH(CH3)2 = OH H  3 0 H H 1 C(CH3)3 OH H  4 0 CH3 H 1 CH2CH3 = OH H  5
0 CH3 H 1 CH(CH3)2 = OH H  6 0 CHI H 1 C(CH3)3 = OH H  7 0 H CH3 1 CH2CH3 =
OH H  8 0 H CH3 1 CH(CH3)2 OH H  9 0 H CH3 1 C(CH3)3 = OH H  10 0 CH3 CH3 1
CH2CH3 = OH H  11 O CH3 CH3 1 CH(CH3)2 = OH H  12 0 CH3 CH3 1 C(CH3)3 = OH
H  13 S H H 1 CH2CH3 = OH H  14 S H H 1 CH(CH3)2 = OH H  15 S H H 1 C(CH3)3
= OH H  16 S CH3 H 1 CH2CH3 = OH H  17 S CH3 H 1 CH(CH3)2 OH H  18 S CH3 H
1 C(CH3)3 OH H  19 S H CH3 1 CH2CH3 = OH H  20 S H CH3 1 CH(CH3)2 = OH H
21 S H CH3 1 C(CH3)3 = OH H  43  Table 25 R3=NR9R10  X Ri R2 m R9 R10 R4 R5
R6 R7  1 O H H 1 H. H H H OH H  



2 0 H H 1 H CH3 H H OH H  3 0 H H I H CH(CH3)2 H H OH H  4 O H H 1 H
C(CH3)3 H H OH H  5 0 H H 1 H H H OH OH H  6 0 H H 1 H CH3 H OH OH H  7 0 H
H 1 H CH(CH3)2 H OH OH H  e 0 H H 1 H C(CH3)3 H OH OH H  s O H H 1 H H OH H
10 0 H H 1 H CH3 = OH H  11 0 H H 1 H CH2CH3 = OH H  12 0 H H 1 H (CH2)2CH3
OH H  13 0 H H 1 H CH(CH3)2 = OH H  14 0 H H 1 H (CH2)3CH3 = OH H  15 0 H H
1 H CH2CH(CH3)2 = OH H  16 0 H H 1 H CH(CH3)CH2CH3 = OH H  17 0 H H 1 H
C(CH3)3 = OH H  is 0 H H 1 H cyclopropyt = OH H  19 0 H H 1 H cyclobutyl =
OH H  20 0 H H 1 H cyclopentyl = OH H  21 0 H H 1 H cyclohexyl = OH H  22 0
H H 1 H cycloheptyl = OH H  23 0 H H 1 H CH(CF3)2 = OH H  24 0 H H 1 CH3
CHs H H OH H  25 0 H H 1 CH3 CH(bH3)2 H H OH H  26 0 H H 1 CH3 C(CH3)3 H H
OH H  27 0 H H 1 CH3 CH3 H OH OH H  44
............................................
.................................... Table 26 X R7 R2 m R9 R10 R4 R5 R6 R7



28 0 H H 1 CH3 CH(CH3)2 H OH OH H  29 0 H H 1 CH3 C(CH3)3 H OH OH H  30 0 H
H 1 CH3 CH3 = OH H  31 0 H H 1 CH3 CH2CH3 OH H  32 0 H H 1 CHs (CH2)2CH3 =
OH H  33 0 H H 1 CH3 CH(CH3)2 = OH H  34 0 H . H 1 CH3 (CH2)3CH3 = OH H  35
0 H H 1 CH3 CH2CH(CH3)2 = OH H  3e 0 H H 1 CH3 CH(CH3)CH2CH3 = OH H  37 0 H
H 1 CH3 C(CH3)3 = OH H -(CH2)2 = OH H  3e 0 H H 1 -(OH2)2 = OH H  3s 0 H H
1 -(CH2)4 = OH H  40 0 H H 1 -(CH2)5 _ OH H  41 0 H H 1 _(CH2)a = OH H  42
0 H H 1 43 0 H H 2 H H H H OH H  44. 0 H H 2 H CH3 H H OH H  45 0 H H 2 H
CH(CH3)2 H H OH H  46 0 H H 2 H C(CH3)3 H H OH H  47 0 H H 2 H H H OH OH H
48 0 H H 2 H CH3 H OH OH H  49 0 H H 2 H CH(CH3)2 H OH OH H  50 0 H H 2 H
C(CH3)3 H OH OH H 011 H  51 0 H H 2 H H 



52 0 H H 2 H CH3 = OH H  53 0 H H 2 H CH(CH3)2. = OH H  54 0 H H 2 H
C(CH5)3 = OH H  s5 0 H H 2 CH3 CH3 H H OH H  45  Table 27 X RI R2 m R9 R10
R4 R5 R6 R7  CH3 CH(CH3)2 H H OH H  se 0 H H 2 57 0 H H 2 CH3 C(CH3)3 H H
OH H  58 0 H H 2 CH3 CH3 H OH OH H  59 0 H H 2 CH3 CH(CH3)2 H OH OH H  60 0
H H 2 CH3 C(CH3)3 H OH OH ' H  61 0 H H 2 GN3 CH3 = OH H  62 0 H H 2 CH3
CH(CH3)2 = OH H  63 0 H H 2 CH3 C(CH3)3 OH H  64 0 H H 3 H H H H OH H  65 0
H H. 3 H CH3 H H OH H  66 0 H H 3 H CH(CH3)2 H H OH H  67 0 H H 3 H C(CH3)3
H H OH H  se O H H 3 H H H OH OH H  69 0 H H 3 H CH3 H OH OH H  70 0 H H 3
H CH(CH3)2 H OH OH H  71 0 H H 3 H C(CH3)3 H OH OH H - OH H  72 0 H H 3 H H
=  73 0 H H 3 H CH3 OH H  74 0 H H 3 H CH(CH3)2 = OH H  75 0 H H 3 H
C(CH3)3 = OH H  



76 0 H H 3 CH3 CH3 H H OH H  77 0 H H 3 CH3 CH(CH3)2 H H OH H  78 0 H H 3
CH3 C(CH3)3 H H OH H  79 0 H H 3 CH3 CHs H OH OH H  80 0 H H 3 CH3 CH(CH3)2
H OH OH H  81 0 H H 3 CH3 C(CH3)3 H OH OH H  82 0 H H 3 CH3 CH3 = OH H  s3
0 H H 3 CH3 CH(CH3)2 = OH H - 46  Table 28 X R1 R2 m R9 R10 R4 R5 R6 R7  3
CH3 C(CH3)3 = OH H  84 0 H H H OH H  65 0 CH3 H 1 H H 86 0 CH3 H 1 H CH3 H
H OH H  67 0 CH3 H 1 H CH(CH3)2 H H OH H  H C(CH3)3 H H OH H  as 0 CH3 H 1
Be 0 CH3 H 1 H H H OH OH H  90 0 CH3 H 1 H CH3 H OH OH H  91 0 CH3 H 1 H
CH(CH3)2 H OH OH H H C(CH3)3 H OH OH H  92 0 CH3 H 1 OH H  93 0 CH3 H 1 H H
94 0 CH3 H 1 H CH3 OH' H  H OCH3 = OH H  95 0 CH3 H 1 1 H CH2CH3 OH H  



96 0 CH3 H (CH2)2CH3 = OH H  97 0 CH3 H 1 H  98 0 CH3 1.1 1 H CH(CH3)2 OH H
99 0 CH3 H 1 H (CH2)3CH3 = OH H  I o0 0 CH3 H 1 H CH2CH(CH5)2 0F4 H  101 0
CH3 H 1 H CH(CH3)CH2CH3 = OH H  102 0 CH3 H H C(CH3)3 OH H 1   103 0 CH3 H
1 H CH2(CH(CH3)2) = OH H 104 0 CHI H 1 H CH(CH2CH3)2 = OH H  105 0 CH3 H 1
H CH2C(CH3)3 OH H  106 0 CH3 H 1 H CH2(CH(CH2CH3)2) = OH H  107 0 CH3 H 1 H
CH((CH2)2CH3)2 = OH H  108 0 CH3 H 1 H cyclopropyl OH H  109 0 CH3 H H
cyclobutyl OH H  1  110 0 CH3 H 1 H cyclopentyl = OH H  111 0 CH3 H 1 H
cyclohexyl OH H  - 47  Table 29 X RI R2 m R9 R10 R4 R5 R6 R7  cycloheptyl =
OH H  ttz 0 OHS H 1 ' H H CH(CF3)2 = OH H  113 0 CH3 H 1 114 0 CH3 H 1 H
CH2CF3 = OH H  115 0 CH3 H H CH2CF2CF3 = OH H  1  116 0 CH3 H CH3 OHS H H
OH H  



117 0 OHS H 1 CH3 CH(CH3)2 H H OH H  118 O CH3  H 1 CH3 C(CH3)3 H H OH H H
OH OH H  119 0 CH3 H 1 CH3 CH3 CH3 CH(CH3)2 H OH OH H  120 0 CH3 H 1 1 CH3
C(CH3)3 H OH OH H  121 O CH3 H 122 0 OHS H CHs CH3 OH H  1 1 CH3 OCH3 OH H
123 0 OHS H 1 CH3 CH2CH3 = OH H  124 0 CH3 * H. 125 0 CH3 H 1 CH3 (CH2)2CH3
= OH H  CH3 CH(CH3)2 = OH H  126 0 CH3 H 1 127 0 CH3 H CH3 (CH2)3CH3 OH H
1 128 0 CH3 H S CH3 CH2CH(CH3)2 = OH H  129 0 CH3 H 1 CH3 CH(CH3)CH2OH3 =
OH H  130 0 OHS H 1 CH3 C(CH3)3 = OH. H -(C1-12)2 = OH H  131 0 CH3 H 1
-(CH2)3 OH H  132 0 CH3 H 1 -(CH2)4- OH H  133 0 CH3 H 1 -(CH2)5 = OH H
134 0 CH3 H. 1 



135 0 CH3 H I -(CH2)6- = OH H  136 0 CH3 H 2 H H H H OH H  1 37 0 OHS H 2 H
CH3 H H . OH H  138 0 CH3 H 2 H CH(CH3)2 H H OH H H C(CH3)3 H H OH H  139 0
CH3 H 2 48  Table 30 X R1 R2 m R9 R10 R4 R5 R6 R7  H H OH OH H  140 0 CH3 H
2 H 141 0 CH3 H 2 H OHS H OH OH H  142 0 CH3 H 2 H CH(CH3)2 H OH OH H  CH3
H 2 H C(CH3)3 H OH OH H 1a3 0 _ OH H  144 0 CHs H 2 H H OH H  145 0 01-13 H
2 H . CH3 146 0 OHS . H 2 H CH(CH3)2 = OH H  147 0' CH3 H 2 H C(CH3)3 = OH
H  2 CH3 CH3 H H OH H 148 0 CH3 H H H OH H  149 0 CH3 H 2 CH3 CH(CH3)2 150
0 CH3 H 2 OHS C(CH3)3 H H OH H  H OH OH H  151 0 CH3 H 2 CH3 OHS 152 0 CH3
H 2 CH3 CH(CH3)2 H OH OH H  153 0 CH3 H 2 CH3 C(CH3)3 H OH OH H  154 0 OHS
H 2 OHS CH3 OH H  155 0 CH3 H 2 CH3 CH(CH3)2 = OH H  156 0 CH3 H 2 CH3
0(CH3)3 OH H 



H H OH H  157 0 CH3 H 3 H H 158 0 CH3 H 3 H CH3 H H OH H  159 0 CH3 . H 3
11 CH(CH3)2 H H OH H  H OH H  160 0 CH3 H 3 H C(CH3)3 H 161 0 CH3 H 3 H H H
OH 0H H  162 0 CH3 H 3 H CH3 H OH OH H  3 H CH(CH3)2 H OH OH H 163 0 CH3 H
OH OH H  164 0 CH3 H 3 H C(CH3)3 H - ON H  165 0 CH3 H 3 H H OH H  166 0
CH3 H 3 H CH3 CH(CH3)2 = OH H  167 0 CH3 H 3 H - 49  Table 31 X R1 R2 m R9
R10 RA R5 R6 R7  H C(CH3)3 OH H  168 0 CH3 H 3 169 0 CH3 H 3 CH3 CH3 H H OH
H  170 0 CH3 H 3 CH3 CH(CH3)2 H H OH H  171 0 CH3 H 3 CH3 C(CH3)3 H H OH H
172 0 CH3 H 3 CH3 CH3 H OH OH H  173 0 CH3 H 3 CH3 CH(CH3)2 H OH OH H  174
0 CH3 H 3 CH3 C(CH3)3 H OH OH H OH H  175 0 CH3 H 3 CH3 CH3 176 0 CH3 H 3
CH3 CH(CH3)2 OH H  



177 0 CH3 H 3 CH3 C(CH3)3 OH H  OH H  178 0 H CH3 1 H H H H 179 0 H CH3 1 H
CH3 H H OH H  1e0 0 H. CH3 1 H CH(CH3)2 H H OH H  OH H  181 0 H CH3 1 H
C(CH3)3 H H 182 0 H CH3 1 H H H OH OH H  183 0 H CH3 1 H CH3 H OH OH H  184
0 H CH3 I H CH(CH3)2 H OH OH H  185 0 H CH3 1 H C(CH3)3 H OH OH H OH H  186
0 H CH3 1 H H OH H  187 0 H CH3 1 H CH3  lee 0 H CH3 1 H CH2CH3 = OH H  189
0 H CH3 I H (CH2)2CH3 = OH H  190 0 H CH3 1 H CH(CH3)2 = OH H  191 0 H CH3
1 H (CH2)3CH3 = OH H H CH2CH(CH3)2 = OH H  192 0 H CH3 1 193 0 H CH3 I H
CH(CH3)CH2CH3 OH H  194 0 H CH3 1 H C(CH3)3 = OH H  195 0 H CH3 1 CH3 CH3 H
H OH H  50  Table 32 X R1 R2 m R9 RIO R4 R5 R6 R7  196 0 H OH3 1 CH3
CH(CH3)2 H H OH H  197 0 H CH3 1 CH3 C(CH3)3 H H OH H  198 0 H CH3 1 CH3
CH3 H OH OH H  



199 0 H CH3 1 CH3 CH(CH3)2 H OH OH H  200 0 H CH3 1 CH3 C(CH3)3 H OH OH H
201 0 H CH3 1 CH3 CH3 = OH H  207 0 H CH3 1 CH3 CH2CH3 = OH H  203 0 H CH3
1 CH3 (CH2)2CH3 OH H  204 0 H CH3 1 CH3 CH(CH3)2 = OH H  205 0 H CH3 1 CH3
(CH2)3CH3 OH H  206 0 H CH3 1 CH3 CH2CH(CH3)2 OH H  207 0 H CH3 1 CH3
CH(CH3)CH2CH3 = OH H  208 0 H CH3 1 CH3 C(CH3)3 = OH H  209 0 H CH3 2 H H H
H OH I-I  210 0 H CH3 2 H CH3 H H OH H  211 0 H CH3 2 H CH(CH3)2 H H OH H
212 0 H CH3 2 H C(CH3)3 H H OH H  213 0 H CH3 2 H H H OH OH H  214 0 H CH3
2 H CH3 H OH OH H  215 0 H CH3 2 H CH(CH3)2 H OH OH H  216 0 H OH3 2 H
C(CH3)3 H OH OH H  217 0 H CH3 2 H H = OH H  218 0 H CH3 2 H CH3 = OH H
219 0 H CH3 2 H CH(CH3)2 = OH H  220 0 H CH3 2 H C(CH3)3 OH H  221 0 H CH3
2 CH3 CH3 H H OH H  222 0 H CH3 2 CH3 CH(CH3)2 H H OH H  223 0 H CH3 2 CH3
C(CH3)3 H H OH H  - 51  Table 33 X R1 R2 m R9 RIO R4 R5 R6 R7  224 0 H CH3
2 CH3 CH3 H OH OH H  225 0 H CH3 2 CH3 CH(CH3)2 H OH OH H  



226 0 H CH3 2 CH3 C(CH3)3 H OH OH H  227 0 H CH3 2 CH3 CH3 OH H  228 0 H
CH3 2 CH3 CH(CH3)2 = OH H  229 0 H CH3 2 CH3 C(CH3)3 = OH H  230 0 H. CH3 3
H H H H OH H  231 0 H CH3 3 H CH3 H H OH H  232 0 H CH3 3 H CH(CH3)2 H H OH
H  233 0 H CH3 3 H C(CH3)3 H H OH H  234 0 H CH3 3 H H H OH OH H  235 0 H
CH3 3 H CH3 H OH OH H  236 0 H CH3 I H CH(CH3)2 H OH OH H  237 0 H CH3 3 H
C(CH3)3 H OH OR H  238 0 H CH3 3 H H = OH H  239 0 H CH3 3 H CH3 OH H  240
0 H CH3 3 H CH(CH3)2 = OH H  241 0 H CH3 3 H C(CH3)3 OH H  242 0 H CH3 3
CH3 CH3 H H OH H  243 0 H CH3 3 CH3 CH(CH3)2 H H OH H  244 0 H CH3 3 CH3
C(CH3)3 H H OH H  245 0 H CH3 3 CH3 CH3 H OH OH H  246 0 H CH3 3 CH3
CH(CH3)2 H OH OH H  247 0 H CH3 3 CH3 C(CH3)3 H OH OH H  248 0 H CH3 3 CH3
CH3 = OH H  249 0 H CH3 3 CH3 CH(CH3)2 = OH H  250 0 H C113 3 CH3 C(CH3)3 =
OH H  251 0 CH3 CH3 1 H H H H OH H  - 52  Table 34 R4 R5 R6 R7   X R1 R2 m
R9 R10 



CH H H OH H  H 3 252 O CHs CH3 1 H H OH H  253 0 CH3 CH3 1 H CH(CH3)2 254 0
CH3 CH3 1 H C(CH3)3 H H OH H  255 0 CH3 CH3 1 H H H OH OH H  256 0 CH3 CH3
1 H CH3 H OH OH H H CH(CH3)2 H OH OH H  257 0 CH3 CH3 1 258 0 CH3 . CHs 1 H
C(CH3)3 H OH OH H  OH H  259 0 CH3 CH3 1 H H OH H  263 0 CH3 CH3 1 H CH3
261 0 CHs CH3 1 H CH(CH3)2 = OH H  OH H  262 0 CH3 CH3 1 H c(CH3)3 H H OH H
263 o CH3 CH3 1 CH3 CH3 H H OH H  264 0 CH3 CH3 1 CH3 CH(CH3)2 205 0 CH3
CH3 I CH3 C(CH3)3 H H OH H  H OH OH H  266 0 CH3 CH3 1 CH3 CH3 267 0 CH3
CH3 1 CH3 CH(CH3)2 H OH OH H  268 '0 CH3 CH3 1 CH3 C(CH3)3 H OH OH H  CH3
CH3 OH H  269 0 CH3 CH3 1 CH3 CH(CH3)2 = OH H  270 0 CN3 CH3 1 271 0 CH3
CH3 1 CH3 C(CH3)3 = OH H  



H H OH H  272 0 CH3 CH3 2 H H 273 0 CHs CH3 2 H CH3 H H OH H  274 0 CHs CH3
2 H CH(CH3)2 H H OH H  275 0 CH3 OH3 2 H C(CH3)3 H H OH H H OH OH H  276 0
CH3 CH3 2 H H H OH OH H  277 0 CH3 CH3 2 H CH3 278 0 CHs CH3 2 H CH(CH3)2 H
OH OH H  279 0 CH3 CH3 2 H C(CH3)3 H OH OH H  - 53  Table 35 X R1 R2 m R9
R10 R4 R5 R6 R7  H OH H  280 0 CH3 CH3 2 H - OH H  291 0 CH3 CH3 2 H CH3
282 0 CH3 CH3 2 H CH(CH3)2 OH H  - OH H  283 0 CH3 CH3 2 H C(CH3)3 _ 204 0
CH3 CH3 2 CH3 CH3 H H OH H  OH H  285 0 CH3 CH3 2 CH3 CH(CH3)2 H H 286 0
CH3 . CHs 2 CH3 C(CH3)3 H H OH H  287 0 CH3 CH3 2 CH3 CH3 H OH OH H  288 0
CH3 CH3 2 CH3 CH(CH3)2 H OH OH H  289 0 CH3 CH3 2 CH3 C(CH3)3 H OH OH H =
OH H  290 0 CH3 CH3 2. CH3 CH3 



291 0 CH3 CH3 2 CH3 OH(CH3)2 = OH H  292 0 CH3 CH3 2 CH3 C(CH3)3 = OH H  H
H OH H  293 0 CH3 CH3 3 H H CH3 H H OH H  294 0 Cti3 CH3 3 H H H OH H  295
0 CH3 CH3 3 H CH(CH3)2 H C(CH3)3 H H OH H  296 Q CH3 CH3 3 297 0 CH3 CH3 3
H H H OH OH H  298 0 CH3 CH3 3 H CH3 H OH OH H  299 0 CH3 CH3 3 H CH(CH3)2
H OH OH H OH H  300 0 CH3 CH3 3 H C(CH3)3 H OH = OH H  301 0 CH3 CH3 3 H H
OH H  302 O CH3 CH3 3 H CH3 = CH(CH3)2 = OH H  303 0 CH3 CH3 3 H C(CH3)3 =
OH H  304 0 CH3 CH3 3 H H H OH H  305 0 CH3 CH3 3 CH3 CH3 H H OH H  306  0
CH3 CH3 3 CH3 CH(CH3)2 C(CH3)3 H H CH H  307 0 CH3 CH3 3 CH3 - 54  Table 36
X R1 R2 m R9 R10 R4 R5 R6 R7  308 0 CH3 CH3 3 CH3 CH3 H OH OH H  



309 0 CH3 CH3 3 CH3 CH(CH3)2 H OH OH H  310 0 CH3 CH3 3 CH3 C(CH3)3 H OH OH
H  311 0 CH3 CH3 3 CH3 CH3 = OH H  312 0 CH3 CH3 3 CH3 CH(CH3)2 = OH H  313
O CH3 CH3 3 CH3 C(CH3)3 = OH H  314 S H H 1 H H H H OH H  315 S H H 1 H CH3
H H OH H  316 S H H 1 H CH(CH3)2 H H OH H  317 S H H 1 H C(CH3)3 H H OH H
31B S H H 1 H H H OH OH H  319 S H H 1 H CH3 H OH OH H  320 S H H 1 H
CH(CH3)2 H OH OH H  321 S H H 1 H C(CH2)3 H OH OH H  322 S H H I H H = OH H
323 S H H 1 H CH3 = OH H  324 S H H 1 H CH2CH3 = OH H  325 S H H 1 H
(CH2)2CH3 = OH H  326 S H H 1 H CH(CH3)2 = OH H  327 S H H 1 H (CH2)3CH3 =
OH H  328 S H H 1 H CH2CH(CH3)2 = OH H  329 S H H 1 H CH(CH3)CH2CII3 = OH H
330 S H H 1 H C(CH3)3 = OH H  331 S H H 1 H cyclopropyl OH H  332 S H H 1 H
cyclobutyl = OH H  333 S H H 1 H cyclopentyl = OH H  334 S H H 1 H
cyclohexyl OH H  335 S H H 1 H cycloheptyl = OH H  55  Table 37 X R1 R2 m
R9 R10 R4 R5 R6 R7  



336 S H H 1 H CH(CF3)2 = OH H  337 S H H 1 CHs CH3 H H OH H  338 S H H 1
CH3 CH(CH3)2 H H OH H  339 S H H 1 CH3 C(CH3)3 H H OH H  340 S H H 1 CH3
CH3 H OH OH H  341 S H H 1 CH3 CH(CH3)2 H OH OH H  342 S H H 1 CH3 C(CH3)3
H OH OH H OH H  343 S H H 1 CH3 CH3 = 344 S H H 1 CH3 CH2CH3 OH H  345 S H
H 1 CH3 (CH2)2CH3 = OH H  346 S H H 1 CH3 CH(CH3)2 = OH H  347 S H H 1 CH3
(CH2)3CH3 = OH H  348 S H H 1 CH3 CH2CH(CH3)2 = OH H  349 S H H 1 CH3
CH(CH3)CH2OH3 = OH H  350 S H H 1 CH3 C(CH3)3 = OH H  351 S H H 1 -(CH2)2-
= OH H -(CH2)3- OH - H  352 S H H 1 353 S H H 1 -(CH2)4 OH H  354 S H H 1
-(CH2)5- = OH H  355 S H H 1 --(CH2)6 = OH H  356 S H H 2 H H H H OH H  357
S H H 2 H CH3 H H OH H  358 S H H 2 H CH(CH3)2 H H OH H  359 S H H 2 H
C(CH3)3 H H OH H  360 S H H 2 H H H OH OH H  361 S H H 2 H CHs H OH OH H
362 S H H 2 H CH(CH3)2 H OH 0H H  363 S H H 2 H C(CH3)3 H OH OH H  



- 56  Table 38 X R1 R2 rn R9 R10 R4 R5 R6 R7  OH H  364 S H H 2 H H 365 . S
H H 2 H CH3 - OH H  306 S H H 2 H CH(CH3)2 = OH H  C(CH3)3 = OH H  367 S H
H 2 H 368 S H H 2 CH3 CH3 H H OH H  369 S H H 2 CH3 CH(CH3)2 H H OH H  370
S H  H 2 CH3 C(CH3)3 H H OH H  371 S H H 2 CH3 CH3 H OH OH H  372 S H H 2
CH3 CH(CH3)2 H OH OH H  313 S H H 2 CH3 C(CH3)3 H OH OH H CH3 CH3 = OH H
374 S H H 2 375 S H H 2 CH3 CH(CH3)2 = OH H  376 S H H 2 CH3 C(CH3)3 OH H
377 S H H 3 H H H H OH H  376 S H H 3 H CH3 H H OH H  379 S H H 3 H
CH(CH3)2 H H OH H  380 S H H 3 H C(CH3)3 H H OH H  381 S H H 3 H H H OH OH
H  382 S H H 3 H CH3 H' OH OH H  383 S H H 3 H CH(CH3)2 H OH OH H  384 S H
H 3 H C(CH3)3 H OH OH H  385 S H H 3 H H = OH H   =  



386 S H H 3 H CH3 OH H  387 S H H 3 H CH(CH3)2 OH H  388 S H H 3 H C(CH3)3
= OH H  389 S H H 3 CH3 CH3 H H OH H  390 S H H 3 CH3 CH(CH3)2 H H OH H
391 S H H 3 CH3 C(CH3)3 H H OH H 57  Table 39 X R1 R2 m R9 RIO R4 R5 R6 R7
392 S H H 3 CH3 CH3 H OH OH H  393 S H H 3 CH3 CH(CH3)2 H OH OH H  394 S H
H 3 CH3 C(CH3)3 H OH OH H  395 S H H 3 CH3 CH3 = OH H  396 S H H 3 CH3
CH(CH3)2 = OH H  397 S H H 3 CH3 C(CH3)3 = OH H  398 S CH3 - H 1 H H H H OH
H  399 S CH3 H 1 H CH3 H H OH H  400 S CH3 H 1 H CH(CH3)3 H H OH H  401 S
CH3 H 1 H C(CH3)3 H H OH H  402 S CH3 H 1 H H H OH OH H  4o3 S CH3 H 1 H
CH3 H OH OH H  404 S CH3 H 1 H CH(CH3)2 H OH OH H  405 S CH3 H 1 H C(CH)3 H
OH OH H  406 S CH3 H 1 H H = OH H  407 S CH3 H 1 H CH3 = OH H  408 S CH3 H
1 H CH2CH3 OH H  409 S CH3 H 1 H (CH2)2CH3 = OH H  410 S CH3 H 1 H CH(CH3)2
= OH H  411 S CH3 H 1 H (CH2)3CH3 = OH H  412 S CH3 H 1 H CH2CH(CH3)2 = OH
H  



413 S CH3 H 1 H CH(CH3)CH2CH3 OH H  414 S CH3 H 1 H C(CH3)3 OH H  415 S CH3
H 1 H cyclopropyl = OH H  416 S CH3 H 1 H cyclobutyl = OH H  417 S CH3 H 1
H cyclopentyl = OH H  418 S CH3 H 1 H cyclohexyl = OH H  419 S CH3 H 1 H
cycloheptYl = OH H  - 58  Table 40 X R1 R2 m R9 R10 R4 R5 R6 R7  420 S CHs
H 1 H CH(CF3)2 OH H  421 S CHs H 1 CH3 CHs H H OH H  422 S CH3 H 1 CH3
CH(CH3)2 H H OH H  423 S CHs H 1 CHI C(CH3)3 H H OH H  424 S CH3 H 1 CH3
CH3 H OH OH H  425 S CHs H 1 CHs CH(CH3)2 H OH OH H  426 S CH3  H 1 CHs
C(CH3)3 H OH OH H  427 S CH3 H 1 CH3 CH3 = OH H  428 S CHI H 1 CHs OCH3 =
OH H  429 S CHs H 1 CHI CH2CH3 = OH H  430 S CHI H 1 CH3 (CH2)2CH3 = OH H
CH3 CH(CH3)2 = OH H  431 S CH3 H 1 432 S CHs H CHs (CH2)3CH3 = OH H  1 433
S CHI H 1 CHs CH2CH(CH3)2 OH H  434 S CHI H 1 CHs CH(CH3)CH2CH3 = OH H  CH3
C(CH3)3 = OH H  435 S CHs H 1 -(CH2)2 = OH H  



436 S CH3 H 1 _(CH2)3 = OH H.  437 S CH3 H 1 438 S CH3 H 1 -(CH2)4 = OH H
439 S CH3 H 1 -(CH2)5- OH H  440 S CH3 H 1 -(CH2)e- = OH H  441 S CH3 H 2 H
H H H OH H  442 S CH3 H 2 H CHs H H OH H  443 S CH3 H 2 H CH(CH3)2 H H OH H
444 S CHI H 2 H C(CH3)3 H H OH H  445 S CHI H 2 H H H OH OH H  446 S CH3 H
2 H CHI H OH OH H  447 S OH3 H 2 H CH(CH3)2 H OH OH H  59  Table 41 F24 R5
R6 R7  X R1 R2 m R9 R10 C(CH3)3 H OH OH H  448 S CH3 H 2 H OH H  449 S CH3
H 2 H H OH H  450 S CH3 H 2 H CH3 H CH(CH3)2 OH H  451 S CH3 H 2 H C(CH3)3
= OH H  452 S CH3 H 2 CH3 CH3 H H OH H  453 S CH3 H 2 454 S CH3 . H 2 CH3
CH(CH3)2 H H OH H  



CHs C(CH3)3 H H OH H  455 S CH3 H 2 456 $ CN3 H 2 CHa CH3 H OH OH H  457 S
CH3 H 2 CH3 CH(CH3)2 H OH OH H  458 S CH3 H 2 CHa C(CH3)3 H OH OH H OH H
459 S CH3 H 2 CH3 CH3 460 S CH3 H 2 CH3 CH(CH3)2 = OH H  401 S CH3 H 2 CH3
C(CH3)3 = OH H  OH H  462 S CH3 H 3 H H H H H H OH H  463 S CH3 H 3 H CH3 H
CH(CH3)2 H H OH H  464 S CH3 H 3 3 H C(CH3)3 H H OH H  465 S CH3 H H OH OH
H  466 S CH3 H 3 H H 467 S CH3 H 3 H CH3 H OH OH H  H CH(CH3)2 H OH OH H
468 S CHa H 3 3 H C(CH3)3 H OH OH H  469 S CH3 H - OH H  470 S CH3 H 3 H H
OH H  471 S CHa H 3 H CH3  472 S CH3 H 3 H CH(CH3)2 = OH H  473 S CH3 H 3 H
C(CH3)3 = OH H  



H H OH H  474 S CH3 H 3 CH3 CHa 475 S CH3 H 3 CH3 CH(CH3)2 H H OH H  60
Table 42 X RI R2 m R9 R10 R4 R5 R6 R7.  476 S CH3 H 3 CH3 C(CH3)3 H H OH H
477 S CH3 H 3 CH3 CH3 H OH OH H  478 S CH3 H 3 CH3 CH(CH3)2 H OH OH H  479
S CH3 H 3 CH3 0(01-13)3 H OH OH H  480 S CH3 H 3 CH3 CH3 = OH H  481 S CH3
H 3 CH3 CH(CH3)2 = OH H  402 S CH3  H 3 CH3 C(CH3)3 = OH H  483 S H CH3 1 H
H H H OH H  484 S H CH3 1 H CH3 H H OH H  485 S H CH3 I H CH(CH3)2 H H OH H
486 S H CH3 1 H C(CHa)3 H H OH H  407 S H CH3 1 H H H OH OH H  488 S H CH3
1 H CH3 H OH OH H  409 S H CH3 1 H CH(CH3)2 H OH OH H  490 S H CH3 1 H
C(CH3)3 H OH OH H  491 S H CH3 1 H H = OH H  492 S H CH3 1 H CH3 = OH H
493 S H CH3 1 H CH3CH3 = OH H  494 S H CH3 1 H (CH2)2CH3 = OH H  495 S H
CH3 I H CH(CH3)2 OH H  496 S H CH3 1 H (CH2)3CH3 = OH H  497 S H CH3 1 H
CH2CH(CH3)2 = OH H  498 S H CH3 1 H CH(CH3)CH2CH3 = OH H  499 S H CH3 1 H
C(CH3)3 = OH H  



500 S H CH3 1 CH3 CH3 , H H OH H  501 S H CH3 1 CH3 CH(CH3)2 H H OH H  502
S H CH3 1 CH3 C(CH3)3 H H OH H  503 S H CH3 1 CH3 CH3 H OH OH H  61  Table
43 X RI R2 m R9 R10 R4 R5 R6 R7  504 S H CH3 1 'CH3 CH(CH3)2 H OH OH H  505
S H CH3 1 CH3 C(CH3)3 H OH OH H  506 S H CH3 1 CH3 CH3 = OH H  507 S H CH3
1 CH3 CH2CH3 = OH H  500 S H CH3 1 CH3 (CH2)2CH3 = OH H  509 S H CH3 1 CI13
CH(CH3)2 = OH H  510 S H CH3 1 CH3 (CH2)3CH3 = OH H  511 S H CH3 1 CH3
CH2CH(CH3)2 = OH H  512 S ' H CH3 1 CH3 CH(CH3)CH2CH3 = OH H  513 S H CH3 1
CH3 C(CH3)3 OH H  514 S H CH3 2 H H H H OH H  515 S H CHa 2 H CH3 H H OH H
516 S H CH3 2 H CH(CH3)2 H H OH H  517 S H CH3 2 H C(CH3)3 H H OH H  518 S
H CH3 2 H H H OH OH H  519 S H CH3 2 H CH3 H OH OH H  520 S H CH3 2 H
CH(CH3)2 H OH OH H  521 S H CH3 2 H C(CH3)3 H OH OH H  522 S H CH3 2 H H OH
H  523 S H CH3 2 H CH3 = OH H  524 5 H CH3 2 H CH(CH3)2 = OH H  525 S H CH3
2 H C(CH3)3 = OH H  526 S H CH3 2 CH3 . CH3 H H OH H  



527 S H CH3 2 CH3 CH(CH3)2 H H OH H  520 S H CH3 2 CH3 C(CH3)3 H H OH H
529 S H CH3 2 CH3 CH3 H OH OH H  530 S H CH3 2 CH3 CH(CH3)2 H OH OH H  531
S H CH3 2 CH3 C(CH3)3 H OH OH H  62  Table 44 X Ri R2 m R9 RIO R4 R5 R6 R7
532 S H CH3 2 CH3 CH3 = OH H  533 S H CH3 2 CH3 CH(CH3)2 OH H  534 S H CH3
2 CH3 C(CH3)3 = OH H  535 S H CH3 3 H H H H OH H  536 S H CH3 3 H CH3 H H
OH H  537 S H CH3 3 H CH(CH3)2 H H OH H  53B S H CH3 3 H C(CH3)3 H H OH H
539 S H CH3 3 H H H OH OH H  540 S H CH3 3 H CH3 H OH OH H  541 S H CH3 3 H
CH(CH3)2 H OH OH H  542 S H CH3 3 H C(CH3)3 H OH OH H  543 S H CH3 3 H H =
OH H  544 S H CH3 3 H CH3 = OH H  545 S H CH3 3 H CH(CH3)2 OH H  546 S H
CH3 3 H C(CH)3 = OH H  547 S H CH3 3 CH3 CH3 H H OH H  540 S H CH3 3 CH3
CH(CH3)2 H H OH H  549 S H CH3 3 CH3 C(CH3)3 H H OH H  550 S H CH3 3 CH3
CH3 H OH OH H  551 S H CH3 3 CH3 CH(CH3)2 H OH OH H  552 S H CH3 3 CH3
C(CH3)3 H OH OH H  553 S H CH3 3 CH3 CH3 = OH H  



554 S H CH3 3 CH3 CH(CH3)2 = OH H  555 S H CH3 3 CHs C(CH3)3 OH H  63  The
vitamin D derivative of Formula (1) according to  the present invention may
be prepared in the following  manners. However, the preparation is not
particularly  limited to these manners and other procedures may be used  5
for synthesis. Y Synthesis of vitamin n derivatives of Formula (1)  wherein
X is an oxygen atom Vitamin D derivatives of Formula (1) wherein X is an
10 oxygen atom, R6 is a hydroxyl group, and R. Is a hydrogen  atom can be
prepared as follows, starting with a compound  of Formula (A) found in JP
61-267550 A or R. Murayama et  al., Chem. Pharm. Bull. 34(10). 1986,
4410-4413: 64 S02R  N' NH O  TBSO Step 1 TBSQ I Step 2  TBSO TBSO (A) (B)
R1. R2 OH R1 R20'R3 TBSO ,,,R4 R5 Step 3 Z ~~R4 R5 Step 4 ~I  TBSO TBSO (C)
(E) R, R-0.R  %%R4R5  R, R20.R 



,,.,R4 R5 Step 5  HO HO (G)  HOs OH (F)  wherein TBS represents a
t-butyldimethylsilyl group.  5 (Step 1) Formation of hydrazone In an
appropriate solvent, Compound (A) is treated  with arylsulfonylhydrazide or
alkylsulfonylhydrazide to  synthesize Compound (B). Examples of
arylsulfonylhydrazide or 10 alkylsulfonylhydrazide available for use in
this reaction  include benzenesulfonylhydrazide, p 65
toluenesulfonylhydrazide, m-toluenesulfonylhydrazide, o-
toluenesulfonylhydrazide, 4-ethylbenzenesulfonylhydrazide,
2-mesitylenesulfonylhydrazide, 4- chlorobenzenesulfonylhydrazide, 4 5
isopropylbenzenesulfonylhydrazide, 2,4,6-
triisopropylbenzenesulfonylhydrazide,  methanesulfonylhydrazide,
2-methyl-2- propanesulfonylhydrazide, 2-propanesulfonylhydrazide and
ethanesulfonylhydrazide. Preferred are 10 ben zenesulfonylhydrazide,
p-toluenesulfonylhydrazide and  2,4,6-triisopropylbenzenesulfonylhydrazide,
and more  preferred is 2,4,6-triisopropylbenzenesulfonylhydrazide. Examples
of a solvent available for use in this  reaction include hydrocarbon-,
ether-, halogen-, ester-,  15 amide-, alcohol-, sulfoxide- and
nitrile-based solvents. Specific examples include hexane, benzene, toluene,
diethyl  



ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane,  t-butyl methyl
ether, diisopropyl ether, dichloromethane,  chloroform, 1,2-dichloroethane,
chlorobenzene, ethyl 20 acetate, methyl acetate, propyl acetate. N,N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2- imidazolidinone,
1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)- pyrimidinone, methanol, ethanol,
isopropanol, dimethyl  sulfoxide, acetonitrile and propionitrile. Preferred
are 25 toluene, diethyl ether, tetrahydrofuran, dichloromethane  and ethyl
acetate, and more preferred are tetrahydrofuran  and ethyl acetate. The
reaction may be performed at any temperature as  - 66  long as the reaction
can proceed, preferably at 0C to 100C,  more preferably at room
temperature. (Step 2) Alkylation In an appropriate solvent, Compound (B) is
then  5 treated with a base, followed by formaldehyde (or its  equivalent
such as 1,3,5-trioxane and paraformaldehyde) or  acetone to synthesize
Compound (C). Examples of a base available for use in the above  reaction
include n-butyllithium, s-butyllithium, t 10 butyllithium, methyllithium,
phenyllithium, methylmagnesium  bromide, methylmagnesium chloride,
methylmagnesium iodide,  isopropylmagnesium bromide, diisopropylmagnesium,
lithium  diisopropylamide, lithium bis(trimethylsilyl)amide, lithium
2,2,6,6-tetramethylpiperidide, lithium amide, sodium 15 hydride, sodium
bis(trimethylsilyl)amide, potassium hydride  and potassium
bis(trimethylsilyl)amide. Preferred are n- butyllithium, s-butyllithium,
t-butyllithium and lithium  



diisopropylamide, and more preferred are n-butyllithium and
s-butyllithium. 20 In the above reaction, an appropriate metal salt may  be
added after the reaction with a base. Examples of a  metal salt include
cerium chloride, magnesium bromide,  magnesium chloride, zinc chloride,
titanium tetrachloride,  chlorotitanium triisopropoxide, samarium chloride
and 25 indium chloride, with cerium chloride being preferred.  Examples of
a solvent available for use in the above  reaction include hydrocarbon- and
ether-based solvents.  Specific examples include pentane, hexane, benzene,
toluene, 67  diethyl ether, t-butyl methyl ether, tetrahydrofuran, 1,2-
dimethoxyethane, 1,4-dioxane and anisole. Preferred are  hexane, diethyl
ether and tetrahydrofuran, and more  preferred are hexane and
tetrahydrofuran. 5 This reaction may also be performed in the presence  of
an amide or amine, compound. Examples of an amide or  amine compound
include 1,4-diazabicyclo[2,2,2]octane,
N,N,N',N'-tetramethylethylenediamine, 1,3-dimethyl-2- imidazolidinone,
1,3-dimethyl-3,4,5,6-tetrahydro-2(lH) 10 pyrimidinone,
N,N-dimethylformamide, N,N-dimethylacetamide  and
hexamethylphosphortriamide. Preferred are N,N,N',N'-
tetramethylethylenediamine, 1,3-dimethyl-3,4,5,6-
tetrahydro-2(1H)-pyrimidinone and  hexamethylphosphortriamide, and more
preferred is 15 N,N,N',N'-tetramethylethylenediamine. The reaction with a
base may be performed at any  temperature as long as the reaction can
proceed, preferably  at -100C to 50C, more preferably at -80C to 20C. 



The reaction with formaldehyde (or its equivalent 20 such as
1,3,5-trioxane, paraformaldehyde) or acetone may be  performed at any
temperature as long as the reaction can  proceed, preferably at -100C to
50C, more preferably at  -80C to 20C. In a case where R, and R2 are each a
hydrogen atom and  25 R4 and R. together form a double bond between the 16-
and  17-positions, Compound (C) can also be synthesized as  follows. - 68
fiRRI R2 H  TBSQ O Step 1 TBSQ TBSQ O Step 2' TBSO \ I TBSO TBSQ (A) (D)
(c); RI=RZ - H (Step 1') Epoxidation In an appropriate solvent, Compound
(A) is treated  with a trimetbylsulfonium salt or a trimethylsulfoxonium  5
salt in the presence of a base to synthesize Compound (D). Examples of a
trimethylsulfonium salt or a  trimethylsulfoxonium salt available for use
in this  reaction include trimethylsulfonium iodide,  trimethylsulfonium
bromide, trimethylsulfonium chloride, 10 trimethylsulfonium methylsulfate,
trimethylsulfonium  tetrafluoroborate, trimethylsulfonium perchlorate,
trimethylsulfoxonium iodide, trimethylsulfoxonium bromide,
trimethylsulfoxonium chloride, trimethylsulfoxonium  methylsulfate,
trimethylsulfoxonium tetrafluoroborate and 15 trimethylsulfoxonium
perchlorate, with trimethylsulfonium  bromide and trimethylsulfoxonium
iodide being preferred.  Examples of a base available for use in this
reaction include n-butyllithium, s-butyllithium, t-butyllithium,  



methyllithium, phenyllithium, methylmagnesium bromide,  20 methylmagnesium
chloride, methylmagneslum iodide, isopropylmagnesium bromide, lithium
diisopropylamide,  lithium bis(trimethylsilyl)amide, lithium 2,2,6,6--
tetramethylpiperidide, lithium amide, sodium hydride,  sodium
bis(trimethylsilyl)amide, potassium hydride, 69  potassium
bis(trimethylsilyl)amide, sodium hydroxide and  potassium hydroxide.
Preferred are sodium hydride,  potassium hydride, n-butyllithium,
s-butyllithium, t- butyllithium, sodium hydroxide and potassium hydroxide,
and 5 more preferred are sodium hydride and potassium hydride.  Examples of
a solvent available for use in this  reaction include hydrocarbon-, ether-,
amide- and  sulfoxide-based solvents. Specific examples include  pentane,
hexane, benzene, toluene, diethyl ether, t-butyl 10 methyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, 1,4- dioxane, anisole, diglyme,
N,N-dimethylformamide, N,N- dimethylacetamide,
1,3-dimethyl-2-imidazolidinone, 1,3-
dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone and dimethyl sulfoxide, with
dimethyl sulfoxide being preferred. Such a  15 solvent may be used in
combination with an ether-based  solvent (e.g., tetrahydrofuran), if
necessary. The reaction may be performed at any temperature as  long as the
reaction can proceed, preferably at -20C to  20C. 20 (Step 2') Ring-opening
of epoxide In an appropriate solvent, Compound (D) is treated  with an acid
to synthesize Compound (C). Examples of an acid available for use in this  



reaction include hydrochloric acid, sulfuric acid, acetic  25 acid,
phosphoric acid, aluminum trimethoxide, aluminum triethoxide, aluminum
triisopropoxide, aluminum tri-t- butoxide, aluminum chloride, zinc
chloride, tin(II)  chloride, tin(IV) chloride, titanium(IV) chloride,
titanium 70  tetramethoxide, titanium tetraethoxide and titanium
tetraisopropoxide, Preferred are aluminum trimethoxide,  aluminum
triethoxide, aluminum triisopropoxide and aluminum  tri-t-butoxide, and
more preferred is aluminum 5 triisopropoxide. Examples of a solvent
available for use in this  reaction include hydrocarbon-, ether-, halogen-
and amide- based solvents. Specific examples include pentane, hexane,
benzene, 1,2-dichlorobenzene, toluene, diethyl ether, 10 tetrahydrofuran,
1,4-dioxane, t-butyl methyl ether, diglyme,  1,2-dimethoxyethane,
1,4-dioxane, anisole, dichloromethan e,  chloroform, carbon tetrachloride,
1, 2-dichloroethane, N, N- dimethylformamide, N,N-dimethylacetamide,
1,3-dimethyl-2- imidazolidinone,1,3-dimethyl-3,4,5,6-tetrahydro-2(1H) 15
pyrimidinone and dimethyl sulf oxide. Preferred are benzene,
1,2-dichlorobenzene and toluene, and more preferred is 1,2-
dichlorobenzene. This reaction may be performed at any temperature as  long
as the reaction can proceed, preferably at 0C to 200C,  20 more preferably
at 80C to 180C. The above reaction may be performed using a base  instead
of an acid. Examples of a base include n- butyllithium, s-butyllithium,
t-butyllithium, methyllithium,  phenyllithiurn, methylmagnesium bromide,
methylmagnesium 



25 chloride, methylmagnesium iodide, isopropylmagnesium  bromide, lithium
diethylamide, lithium diisopropylamide,  lithium bis(trimethylsilyl)amide,
lithium 2,2,6,6- tetramethylpiperidide, lithium amide, sodium hydride, - 71
sodium bis(trimethylsilyl)amide, potassium hydride,  potassium
bis(trimethylsilyl)amide, diethylaluminum  diisopropylamide,
diethylaluminum 2,2,6,6 tetramethylpiperidide, sodium hydroxide and
potassium  5 hydroxide. Preferred are lithium diethylamide,
diisopropylmagnesium, lithium diisopropylamide, lithium
bis(trimethylsilyl)amide, lithium 2,2,6,6- tetramethylpiperidide, lithium
amide, sodium hydride,  sodium bis(trimethylsilyl)amide, potassium hydride,
10 potassium bis(trimethylsilyl)amide, diethylaluminum  diisopropylamide
and diethylaluminum 2,2,6,6- tetramethylpiperidide, and more preferred is
lithium  diethylamide. Examples of a solvent available for use in the 15
reaction with a base include hydrocarbon-, ether-, halogen  and amide-based
solvents. Specific examples include  pentane, hexane, benzene,
1,2-dichlorobenzene, toluene,  diethyl ether, tetrahydrofuran, 1,4-dioxane,
t-butyl methyl  ether, diglyme, 1,2-dimethoxyethane, 1,4-dioxane, anisole,
20 dichloromethane, chloroform, carbon tetrachloride, 1,2- d1chloroethane,
N,N-dimethylformamide, N,N- dimethylacetamide,
1,3-dimethyl-2-imidazolidinone, 1,3-
dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone and dimethyl  sulfoxide,
with benzene, toluene, diethyl ether and 25 tetrahydrofuran being
preferred. 



The reaction with a base may be performed at any  temperature as long as
the reaction can proceed, preferably  at -40C to 200C, more preferably at
0C to 100C. 72  (Step 3) Introduction of a side chain In order to introduce
a side chain, Compound (C)  prepared in the above Steps (1) and (2) or
Steps (1') and  (2') is reacted with an alkylating agent corresponding to 5
the side chain in the presence of a base, thereby obtaining  Compound (E).
An alkylating agent available for use corresponds to  R3 in the compound of
Formula (1) according to the present  invention. Namely, examples include
alkylating agents 10 represented by the following Formula corresponding to
the  side chain R3: Z- (CHZ) m-COR3 wherein Z represents a leaving group
such as a  halogen atom, a mesyloxy group, a tosyloxy group or a  15
trifluoromethanesulfonyloxy group, or CH2 = CH-COR3 (JP 6-72994 A, T.
Mikami, T. Iwaoka, M. Kato, H. Watanabe  and N. Kubodera, Synth. Commun.
27(14), 1997, 2363-2369).  20 Examples of Z-(CH2),-COR3 include t-butyl
bromoacetate, N-t-butylbromoacetamide and N-t-butyl-N-
methylbromoacetamide.  Examples of CH2 = CH-COR3 include acrylic acid,
methyl acrylate, ethyl acrylate, n-propyl acrylate, i-propyl 25 acrylate,
butyl acrylate, t-butyl acrylate, acrylamide, N- methylacrylamide,
N,N-dimethylacrylamide, N- ethylacrylamide,  



N,N-diethylacrylamide and N-t-butylacrylamide. Examples of a base include
alkali metal hydrides,  - 73  alkali metal alkoxides, metal dialkylamides
and metal  alkyls. Preferred are sodium hydride, potassium hydride,
potassium t-butoxide, lithium diisopropylamide, lithium
bistrimethylsilylamide, methyllithium, n-butyllithium and 5 ethylmagnesium
bromide, and more preferred are sodium  hydride and potassium hydride. This
reaction may be performed in the presence of a  crown ether. Examples of a
crown ether include 15-crown-5,  18-crown-6 and dibenzo-18-crown-6. 10
Examples of a solvent include hydrocarbon-, ether- and amide-based
solvents. Specific examples include  benzene, toluene, diethyl ether,
tetrahydrofuran, 1,2- dimethoxyethane, 1,4-dioxane, N,N-dimethylacetamide,
N,N-dimethylformamide, 1,3-dimethyl-2-imidazolidinone and 15
1,3-dimethyl-3,4,5,6-tetrahydro-2(lH)-pyri.midinone.  Preferred are
tetrahydrofuran, 1,2-dimethoxyethane, N,N- dimethylformamide and
1,3-dimethyl-2-imidazolidinone, and  more preferred is tetrahydrofuran. The
reaction is performed at a temperature varying  20 according to the type of
substrate, generally at a  temperature ranging from -40C to the boiling
point or  decomposition point of the solvent used, preferably at 0C  to
200C, more preferably around room temperature to around  120C. 25 The
introduction of the side chain is not  particularly limited to the
above-stated manner and may  also be performed in other manners known to
those skilled  



in the art. 74  (Step 4) Deprotection According to conventional procedures,
protecting  groups are removed from Compound (E) to give Compound (F).
Examples of a deprotection regent available for use  5 include hydrochloric
acid, sulfuric acid, acetic acid. acidic ion exchange resins,
tetrabutylammonium fluoride,  hydrogen fluoride/pyridine, hydrogen
fluoride/triethylamine  and hydrofluoric acid, with acidic ion exchange
resins,  tetrabutylammonium fluoride and hydrogen fluoride/pyridine  10
being preferred. The deprotection is generally performed in an ether- based
solvent, preferably in tetrahydrofuran. The reaction  temperature for
deprotection will vary according to the  type of substrate, but it is
generally preferable to 15 perform the deprotection at a temperature
ranging from room  temperature to 65C. (Step 5) Photoreaction and thermal
isomerization According to conventional procedures, Compound (F) is
subjected to photoreaction and thermal isomerization to 20 give Compound
(G). Steps 3, 4 and 5 are not always performed in the  order stated above.
These steps may be performed in the  following order: Step 3 ---k Step 5 --
Step 4 or Step 5 a  Step 3 - Step 4, provided that Step 4 should not
precede  25 Step 3. In each step, the side chain may be modified, if
necessary, in a known manner such as solvolysis (including
hydrolysis)-esterification/amidation, ester exchange 



- 75  reaction (Larock, R. C., Comprehensive Organic  Transformations, 2nd
ed., Wiley-VCH: New York, 1999). In addition, any one of the compounds as
listed below  may be used as a compound of Formula (C) to start treatment
5 from Step 3 or 5. OH  TBSO TBSO  This compound can be found in JP
61-267550 A or E.  10 Murayama, K. Miyamoto, N. Kubodera, T. Mori and 1.
Matsunaga, Chem. Pharm. Bull. 34(10), 1986, 4410-4413. OH  TBSO TBSO  15
This compound can be found in JP 6-86626 A and N.  Kubodera, H. Watanabe,
K. Miyamoto and M. Matsumoto, Bioorg.  Med. Chem. Lett. 3(9), 1993,
1869-1872. 76  OH OH  TBSO TBSQ TBSO TBSO  These compounds can be found in
JP 10-231284 A.  5 I Synthesis of vitamin D derivatives of Formula (1)
wherein X Is a sulfur atom Vitamin D derivatives of Formula (1) wherein X
is a  sulfur atom, R. is a hydroxyl group, and R7 is a hydrogen  atom can
be prepared as follows, starting with Compound (C) 10 obtained through the
above Steps 1. 2, etc. R1 20H R1 'SAc R1 R2S. R3  



TBSQ "AFt5 Step 3' T8S0 aR4R5 Step 4' %14Rs  TBSQ TBSQ TBSQ TBSQ  R2 (J)
(C) (1) tRl" R3  R R2S. R5  1 R3 Step 5' HQ 4R5 Step 6' Ho a L)  HO"' ( 15
(Step 3') Introduction of a sulfur functional group  Compound (C) is
subjected to, for example, the  following two reactions to give Compound
(I): 77 OH Z  TBSO TBSO TBSO TBSO  (C) (M)  Z SAc T TBSO  TBSOBSO\ TBSO
(M) (~) wherein Z represents a leaving group such as a  chlorine atom, a
bromine atom, an iodine atom, a  methanesulfonyloxy group or a
toluenesulfonyloxy  group. 5 Compound (C) can be converted into Compound
(M)  having a leaving group, according to conventional  



procedures (Larock, R. C. Comprehensive Organic  Transformations, 2nd ed.,
Wiley-VCH: New York, 1999). 10 Although the above scheme shows the reaction
of  Compound (C) wherein R, and R2 are each a hydrogen atom, and  R4 and R.
together form a double bond between the 16- and  17-positions, other cases
may also be treated similarly. In an appropriate solvent, Compound (M) is
then  15 treated with a metal salt of thiocarboxylic or  dithiocarboxylic
acid to synthesize Compound (I). 78  Examples of a metal salt of
thiocarboxylic or  dithiocarboxylic acid include sodium thioacetate,
potassium  thioacetate, sodium thiobenzoate, potassium thiobenzoate,
sodium dithioacetate, potassium dithioacetate, sodium 5 dithiobenzoate and
potassium dithiobenzoate, with potassium  thioacetate being preferred.
Examples of a solvent include hydrocarbon-, ether-,  halogen-,
ketone/ester/amide-, sulfoxide- and nitrile-based  solvents. Specific
examples include hexane, benzene, 10 toluene, diethyl ether,
tetrahydrofuran, 1,4-dioxane,  1,2-dimethoxyethane, dichloromethane,
chloroform, carbon  tetrachloride, acetone, ethyl acetate, N,N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2- imidazolidinone,
1,3-dimethyl-3,4,5,6-tetrahydro-2(1H) 15 pyrimidinone, dimethyl sulfoxide
and acetonitrile.  Preferred are diethyl ether, tetrahydrofuran,
1,4-dioxane,  1,2-dimethoxyethane, acetone, N,N-dimethylformamide, N,N-
dimethylacetamide, 1,3-dimethyl-2-imidazolidinone and dimethyl sulfoxide,
and more preferred are tetrahydrofuran,  20 acetone and dimethyl sulfoxide.
Further, these solvents  



may be used in combination. The reaction may be performed at any
temperature as  long as the reaction can proceed, generally at -50C to
100C, preferably at 0C to room temperature. 25 The above two reactions may
be performed continuously,  that is, after conversion of the hydroxyl group
into a  leaving group, Compound (M) without work-up may be treated  with a
metal salt of thiocarboxylic or dithiocarboxylic 79  acid.  (Step 4')
Alkali solvolysis and S-alkylation Compound (I) is solvolyzed under
alkaline conditions  simultaneously with S-alkylation to give Compound (J).
5 Examples of a base available for use in alkali  solvolysis and
S-alkylation include lithium hydroxide,  sodium hydroxide, potassium
hydroxide, sodium methoxide and  potassium t-butoxide, with sodium
hydroxide, potassium  hydroxide and sodium methoxide being preferred. 10
Examples of a solvent available for use include water  and alcohol-based
solvents. For example, methanol, ethanol,  propanol and butanol may be used
alone or in combination  with an ether-based solvent such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, 1,4-dioxane or 15 diglyme. An
alkylating agent available for use may correspond  to the side chain, as
stated in Section I., Step 3. The reaction is generally performed at -40C
to 100C,  preferably at 0C to 50C, more preferably at room 20 temperature.
(Step 5') Deprotection 



According to conventional procedures, protecting  groups are removed from
Compound (J) to give Compound (K).  Examples of a deprotection reagent
available for use  25 include hydrochloric acid, sulfuric acid, acetic
acid, acidic ion exchange resins, tetrabutylammonium fluoride,  hydrogen
fluoride/pyridine, hydrogen fluoride/triethylamine  and hydrofluoric acid,
with acidic ion exchange resins and - 80  tetrabutylammonium fluoride being
preferred. The deprotection is generally performed in an ether- based
solvent, preferably in tetrahydrofuran. The reaction  temperature for
deprotection will vary according to the 5 type of substrate, but it is
generally preferable to  perform the deprotection at a temperature ranging
from room  temperature to 65C. (Step 6') Photoreaction and thermal
isomerization  According to conventional procedures, Compound (K) is  10
subjected to photoreaction and thermal isomerization to  give Compound (L).
Steps 3', 4', 5' and 6 may be performed in any order,  provided that Steps
4' and 5' should not precede Step 3'.  In addition, either of the compounds
as listed below, 15 which can be found in JP 10-231284 A, may be used as a
compound of Formula (I) to start reaction from Step 4'.  SuOPh Sur OPh  O
TBSO O TBSO  TBSO TBSO  20 Further, either of the compounds as listed
below, which can be found in JP 10-231284 A, may be used as a  



compound of Formula (I) to start reaction from Step 4'. In  this case, Step
6' can be omitted. 81  SYOPh SYOPh  0 0 TBSOK OTBS TBSO" OTBS In the
respective steps of synthesis schemes I and II  stated above, the
respective intermediates and final 5 products can be purified and isolated
by standard  techniques such as silica gel column chromatography, thin
layer chromatography and recrystallization. The present invention enables
the advantageous  preparation of a compound represented by the above
Formula  10 (3), which may be used as an intermediate for the preparation
of the vitamin D derivative of Formula (1)  according to the present
invention. In preparing a compound of Formula (3) from a  compound of
Formula (2), tetramethyltin and dimethylzinc  15 have been conventionally
used as a reaction reagent. However, the former has required improvement in
view of  toxicity and reactivity because its low reactivity allows  side
reactions to proceed simultaneously with the desired  reaction, while the
latter has required improvement in view 20 of reactivity because its high
reactivity allows side  reactions to occur preferentially over the desired
reaction.  In contrast, when an organoaluminum reagent is used for the
preparation of Compound (3) in accordance with the  - 82  present
invention, the reagent causes few side reactions to  occur and enables the
desired reaction to proceed in high  



selectivity, thereby resulting in an increased yield of the  reaction
product. The reagent used is also less toxic. The 5 present invention
therefore achieves a more advantageous  preparation of a compound of
Formula (3), as compared to  conventional techniques. This means that the
present  invention is also more advantageous in preparing a compound  of
Formula (1) than conventional techniques because the 10 benefits in
preparing Compound (3), when applied to the  preparation of Compound (1),
result in an increased yield  of Compound (1) and reduced toxicity of the
reagent used. In Formula (2), examples of the protecting group as  R12 and
R13 include an acetyl group and a tert 15 butyldimethylsilyl group.
Examples of the leaving group as  R1, include a bromine atom, an iodine
atom, a  trifluoromethanesulfonyloxy group and a
nonafluorobutanesulfonyloxy group. A compound of Formula  (2) can be
prepared by, for example, the method described  20 in Example 24 below. The
compound of Formula (2) can then be carbonylated  with carbon monoxide in
an organic solvent (e.g.. N,N- dimethylformamide, dimethyl sulfoxide, N,N-
dimethylacetamide, 1,3-dimethyl-2-imidazolidinone, 25 tetrahydrofuran,
toluene) in the presence of an  organoaluminum reagent of Formula (4) and a
palladium  catalyst to give the desired compound of Formula (3)
advantageously. - 83  Examples of an organoaluminum reagent include
dimethylaluminum chloride, diethylaluminum chloride, di-n- propylaluminum
chloride, di-n-butylaluminum chloride and  



diphenylaluminum chloride. 5 Examples of a palladium catalyst include
tetrakis(triphenylphosphine)palladium,
dichlorobis(triphenylphosphine)palladium, dichloro[1,3-
bis(diphenylphosphino)propane]palladium, dichioroil,2-
bis(diphenylphosphino)ethane] palladium, 10
bis(dibenzylideneacetone)palladium and
tris(dibenzylideneacetone)dipalladium.  In the present invention, these
catalysts may be used in combination with a ligand such as
triphenylphosphine,  tributylphosphine, tricyclohexylphosphine or tri-tert-
15 butylphosphine, if necessary, in order to attain higher  catalytic
activity or higher reaction selectivity. The carbonylation is performed at
a temperature of  0C to 150C under a carbon monoxide atmosphere at normal
to  elevated pressure (up to about 20 atm) for around 10 20 minutes to
around 12 hours. The compound of Formula (3) thus prepared can be used  as
an intermediate for the synthesis of the vitamin D  derivative of Formula
(1) according to the present  invention. 25 Namely, the compound of Formula
(1) can be prepared  from the compound of Formula (3) by, for example, the
method described in Example 25 below. In Formula (3), Rig and R13 are as
defined in Formula  84  (2) and R15 represents an alkyl group such as
methyl, ethyl,  propyl and butyl, an aryl group such as phenyl, an alkenyl
group such as vinyl, or an alkynyl group such as ethynyl. The vitamin D
derivative of Formula (1) thus prepared  



5 is a pharmaceutically useful compound with a reduced  hypercalcemic
effect, as shown in Examples below. A pharmaceutical composition comprising
the vitamin D  derivative of the present invention may be formulated into
the desired dosage form such as tablets, granules, fine 10 granules,
capsules, powders, injections, solutions,  suspensions, emulsions,
percutaneous absorption  formulations or suppositories in combination with
pharmaceutically acceptable carriers, excipients,  disintegrating agents,
lubricants, binders, flavoring 15 agents, coloring agents and the like. In
a case where a therapeutic agent for skin diseases  comprising the vitamin
D derivative of the present  invention as an active ingredient is used for
the reaction  of psoriasis or the like, the agent may be formulated into 20
a dosage form suitable for external application such as  ointments, creams
or lotions. The dose of the therapeutic agent comprising the  vitamin D
derivative of the present invention as an active  ingredient can be
determined as appropriate for the type of 25 disease to be treated, the
condition, physique, diathesis,  age and sex of a patient, the intended
route of  administration, or the type of dosage form, etc. The agent  is
generally used in an amount as the active ingredient of - 85  0.001 to
10,000 g/day, preferably 0.01 to 1,000 g/day for  oral administration, in
an amount of 0.01 to 10,000 g/day,  preferably 0.1 to 1,000 g/day for
injection, and in an amount of 1 to 50,000 g/day, preferably 10 to 5,000
g/day  5 for external application, which doses may be administered  



at a time or in divided portions twice or three times a  day. In a case
where a therapeutic agent for skin diseases  comprising the vitamin D
derivative of the present 10 invention as an active ingredient is used for
the reaction  of psoriasis or the like, the agent is preferably
administered by topical application such as external  application, but in
some cases, it may be systemically  administered by oral or parenteral
route. 15 Examples  The present invention will be further described in  the
following Examples, which are provided for illustrative  purposes only and
are not intended to limit the scope of  20 the invention. In these
Examples, each NMR spectrum was measured in  CDC13, unless otherwise
specified, and using  tetramethylenesilane or chloroform as an internal
standard.  Each mass spectrum (MS) was measured in EI mode and at an 25
ionizing voltage of 70 eV. Each ultraviolet absorption  spectrum (UV) was
measured in an ethanol solvent. Column  chromatography and preparative thin
layer chromatography  were performed using silica gel (75 to 150 m or 40 to
63  86  m) and silica gel (thickness: 1 mm, 0.5 mm or 0.25 mm, 20  x 20 cm
each), respectively. (Example 1) Preparation of 17-acetylthio -7 a. 3(3-
bis(tert butyldimeth 1si1v1a v)andrasta-5 7 16-triene  5 (1) Preparation of
la, - rt-butvl 17 (2. 4 . 6 prQpy1 ben Pnesulfony vdra7,0no) andr0sta- 



5.7-diene 1a, 3(3-Bis(tert-butyldimethylsilyloxy)-17-oxoandrosta- 5,7-diene
(1.64 g, 3.08 mmol) and 2,4,6 10 triisopropylbenzenesulfonylhydrazide (1.01
g, 3.39 mmol)  were dissolved in ethyl acetate (6 ml) and stirred at room
temperature for 16 hours. After evaporation under reduced  pressure to
remove the solvent, the resulting residue was  purified by column
chromatography (hexane:ethyl acetate =  15 15:1) to give the titled
compound (1.86 g, 75%). 'H NMR 6: 7.15(s, 2H), 6.98(brs, 1H), 5.58(d.
J=5.8Hz,  1H), 5.40-5.33(m. 1H), 4.28-4.20(m, 2H), 4.18-3.93(m, 1H),
3.70-3.63(m, 1H), 2.95-2.74(m, 2H), 1.30-1.22(m, 24H), 0.88(s, 9H), 0.85(s,
9H), 0.68(s, 3H), 0.09(s, 3H), 0.06(s,  20 3H), 0.04(s, 3H), 0.03(s, 3H).
IR(KBr): 3232, 2956, 2860,  1600, 1462, 1426, 1384, 1372, 1362, 1328, 1254,
1214, 1194,  1166, 1154, 1102, 1038, 1006, 968, 952, 938, 928, 916, 878,
834, 774, 716, 666, 548 cm''. 353 bis ( tent butyl-g7,imethyl g i l y1 n )=
(2) Preparation ion of 1g. 25 17- (hydroxymethyl)androsta-5 7 16-triene A
solution of la,3(3-bis(tent-butyldimethylsilyloxy)-
17-(2,4,6-triisopropylbenzenesulfonylhydrazono)androsta- 5,7-diene (32.7
mg, 0.0403 mmol) in hexane (0.8 ml) and - 87  tetramethylethylenediamine
(0.16 ml) was cooled to -78C,  followed by addition of 1.53 M
n-butyllithium (0.106 ml,  0.161 mmol). The reaction mixture was stirred at
-78C for  2 hours and then warmed to 0C and stirred for 15 minutes. 5 After
addition of paraformaldehyde (10 mg, 0.33 mmol), the  reaction mixture was
stirred at 0C for 1 hour and then at  



room temperature for 1 hour. Aqueous sodium chloride was  added to the
reaction mixture, which was then extracted  with dichloromethane, dried
over anhydrous sodium sulfate 10 and evaporated to remove the solvent. The
resulting  residue was purified by column chromatography (hexane:ethyl
acetate = 6:1) to give the titled compound (13.6 mg, 62%).  (3) Prenaration
of - -  15 To a solution of 1a,3(3-bis(tert-
butyldimethylsilyloxy)-17-(hydroxymethyl)androsta-5,7,16- triene (4.00 g,
7.34 mmol) in tetrahydrofuran (70 ml),  triethylamine (4.10 ml, 29.4 mmol)
was added and  methanesulfonyl chloride (1.70 ml, 22.0 mmol) was further 20
added dropwise at -10C, followed by stirring for 20  minutes. After warming
to room temperature, a solution of  potassium thioacetate (3.73 g, 29.4
mmol) in dimethyl  sulfoxide (70 ml) was added to the reaction mixture. The
reaction mixture was stirred for 30 minutes, diluted with 25 hexane, washed
with water and then dried over anhydrous  magnesium sulfate. After
evaporation under reduced  pressure to remove the solvent, the resulting
residue was  purified by silica gel column chromatography (hexane:ethyl 88
acetate = 15:1) to give the titled compound (3.91 g, 88%)  as a colorless
oil. IR(neat): 2954, 2929, 2897, 2856, 1695, 1471, 1462,  1371, 1360, 1254,
1099 cm-1. 111 NMR 6: 0.05(s, 111), 0.07(s,  5 3H), 0.07(s, 3H), 0.11(s,
311), 0.82(s, 3H), 0.88(s, 18H), 0.94(s, 3H), 2.34(s, 3H), 2.79-2.90(m,
1H), 3.52-3.68(m,  2H), 3.68-3.73(m, 1H), 3.98-4.12(m, 1H), 5.35-5.41(m,
1H),  5.57-5.64(m, 2H). MS m/z: 602(M') , 413(100t). UV X,,,a,nm:  



234, 261, 271, 281, 294. 10 (Example 2) Steps (1) and (2) in Example 1 were
replaced by the  following Steps (1) and (2). (1) Preparation S 2f 3,13-bis
(tert- 15 oxirane Sodium hydride (60% in oil, 0.2821 g, 7.06 mmol) was
added to dimethyl sulfoxide (13 ml) and stirred at 80C for  1 hour. The
resulting suspension was cooled to 0C and diluted with tetrahydrofuran (19
ml), to which a solution  20 of trimethylsulfonium iodide (1.33 g, 6.50
mmol) in  dimethyl sulfoxide (9 ml) was then added dropwise and  stirred at
0C for 35 minutes. Subsequently, a solution of
la,3R-bis(tent-butyldimethylsilyloxy)-17-oxoandrosta-5,7- diene (1.0 g,
1.88 mmol) in tetrahydrofuran (7 ml) was 25 added and stirred at room
temperature for 14 hours. The  reaction mixture was poured into saturated
aqueous ammonium  chloride, extracted with ethyl acetate, washed with water
and saturated aqueous sodium chloride, and then dried over - 89  anhydrous
sodium sulfate. After evaporation under reduced  pressure to remove the
solvent, the residue was purified by  column chromatography (hexane:ethyl
acetate = 6:1) to give  the titled compound (0.93 g, 91%) as a white foam.
5 1H NMR 8: 0.05(s, 3H), 0.06(s, 3H), 0.07(s, 3H),  0.11(s, 3H), 0.88(s,
3H), 0.89(s, 3H), 2.65(d, J=4.9Hz, 1H),  2.93(d, J=4.9Hz, 1H), 3.71(brs,
1H), 3.98-4.12(m. 1H),  5.35-5.43(m, 1H), 5.57-5.64(m, 1H). (2) preparation
of la 3. -bis (tert butyldimethyla11Yl n  10 17 (hydroxvmethvl) androsta-
5.7..16 - triene 



To a solution of la, 3(3-bis (tert-
butyldimethylsilyloxy)androsta-5,7-diene-(17S)-spiro-2'- oxirane (20 g,
36.7 mmol) in 1,2-dichlorobenzene (130 ml),  aluminum isopropoxide (22 g,
108 mmol) was added under an 15 argon atmosphere and stirred at 130C for
1.5 hours. An  aqueous solution of Rochelle salt was added to the reaction
mixture, which was then extracted with ethyl acetate  (twice), followed by
washing with water and drying over  anhydrous sodium sulfate. After
evaporation under reduced 20 pressure to remove the solvent, the residue
was purified by  column chromatography (hexane:ethyl acetate = 6:1) to give
the titled compound (10 g, 50%) as a white solid. IR(neat): 3392, 2954,
2929, 2856, 1462, 1254, 1097,  1082 cm"'. 1H NMR S: 0.05(s, 3H), 0.07(s,
6H), 0.11(s, 3H),  25 0.88(s, 3H), 0.89(s, 3H), 3.71(brs, 1H), 4.00(brs,
1H), 4.22(s, 2H), 5.40(brs, 1H), 5.57-5.66(m, 2H). MS m/z:  544(M4),
355(100%). UV am,,,nm: 270, 281, 293. (Example 3) - - - - 90  Steps (1) and
(2) in Example 1 were followed by the  step shown below instead of Step
(3). To a solution of la, 3(3-bis (tert 5 butyldimethylsilyloxy)-17-
(hydroxymethyl) androsta-5,7,16- triene (100 mg, 0.183 mmol),
triphenylphosphine (96.0 mg.  0.366 mmol) and imidazole (49.8 mg, 0.732
mmol) in  dichloromethane (2 ml), N-bromosuccinimide (65.1 mg, 0.366  mmol)
was added at 0C and stirred at room temperature. 10 After 1 hour, hexane
was added to the reaction mixture,  which was then washed with water and
saturated aqueous  sodium chloride. After drying over anhydrous magnesium  



sulfate, the solvent was removed under reduced pressure to give a mixture
(150 mg) containing 1a,3p-bis(tert 15
butyldimethylsilyloxy)-17-(bromomethyl)androsta-5,7,16- triene. This
mixture was dissolved in acetone (1.5 ml),  followed by addition of
potassium thioacetate (31.4 mg,  0.275 mmol) and stirring for 30 minutes.
The reaction  mixture was diluted with hexane and filtered. The 20
resulting filtrate was evaporated under reduced pressure to  remove the
solvent and the residue was purified by  preparative thin layer
chromatography (0.5 mm x 2 plates,  hexane:ethyl acetate = 20:1, developed
once) to give the  titled compound (70.2 mg, 64%) as a colorless oil. 25
(Example 4) (1) PPre~narati on of la bis (tert butyldimethyl si lvl oxv) -
20(S)(N N dimethvl inQrnrbonylet oxv)p gna-5 7 16-triene  To a solution of
la,3(3-bis(tert 91
butyldimethylsilyloxy)-20(S)-hydroxypregna-5,7,16-triene  (400 mg, 0.72
mmol) in tetrahydrofuran (7.2 ml), sodium  hydride (60% in oil, 46 mg, 1.15
mmol) was added and  stirred at room temperature for 30 minutes under a
nitrogen 5 stream. After addition of N,N-dimethylacrylamide (308 mg,  3.11
mmol), the reaction mixture was further stirred at the  same temperature
for 3 hours, poured into saturated aqueous  ammonium chloride, extracted
with ethyl acetate (3 times)  and washed with saturated aqueous sodium
chloride and water. 10 The organic layer was dried over anhydrous magnesium
sulfate. After evaporation under reduced pressure to  remove the solvent,
the resulting residue was purified by  column chromatography (hexane:ethyl
acetate = 2:1) to give  



the titled compound (459 mg, 96.9%) as a colorless oil. 15 IR(neat): 2954,
2929, 2895, 2856, 1655, 1462, 1389,  1371, 1254, 1149, 1097 cm'. 1H NMR 6:
0.05(s, 3H), 0.06(s,  6H), 0.11(s, 3H), 0.88(s, 21H), 0.94(s, 3H), 1.30(d,
J=6.6Hz, 3H), 2.60(t, J=6.9Hz, 2H), 2.78-2.90(m, 1H),  2.94(s, 3H), 3.02(s,
3H), 3.57-3.80(m, 3H), 3.90-4.11(m, 20 2H), 5.35-5.43(m, 1H), 5.57-5.64(m,
2H). MS m/z: 540(M'- HO(CH2)2CONMe2), 73(100%). UV X, nm: 271, 282, 294.
(2) Pra arao of 1, 3 -di yd y-2Q(S)-(N.N- SL1 - To a solution of la,
3(3-bis (tent  25 butyldimethylsilyloxy)-20(S)-(N,N-
dimethylaminocarbonylethoxy)pregna-5,7,16-triene (100 mg,  0.15 mmol) in
tetrahydrofuran (6.0 ml), a 1M  tetrahydrofuran solution of
tetra-n-butylammonium fluoride 92  (1.5 ml) was added and stirred at 50C
for 1 hour under a  nitrogen stream. After cooling to room temperature, the
reaction mixture was diluted with ethyl acetate, washed  sequentially with
0.5N hydrochloric acid, saturated aqueous 5 sodium bicarbonate and
saturated aqueous sodium chloride,  and then dried over anhydrous magnesium
sulfate. After  evaporation under reduced pressure to remove the solvent,
the resulting residue was purified by preparative thin  layer
chromatography (1.0 mm x 2 plates, 10 chloroform:methanol = 10:1) to give
the titled compound  (45 mg, 70.3%) as a colorless foam. IR(neat): 3359,
2970, 2935, 2918, 2873, 2837, 1624,  1417, 1361, 1257, 1196, 1151, 1097,
1053 cm-1. 1H NMR 8:  0.87(s, 3H), 0.97(s, 3H), 1.29(d, J=6.3Hz, 3H),
2.59(t, 



15 J=6.9Hz, 2H), 2.73-2.85(m, 1H), 2.93(s, 3H), 3.02(s, 3H),  3.53-3.66(3,
1H), 3.69-3.81(3, 2H), 3.92-4.13(m, 2H), 5.40- 5.48(3, 1H), 5.60(brs, 1H),
5.70-5.76(m, 1H). MS m/z:  312(!4 -HO(CH2)2CONMe2), 72(100%). UV X nm: 271,
282, 293.  (3) Preparation of 1a 3(3-dih roxy-20(G1-(NN 20
djmethylam,noc-arbonylethoxv 9 10 secopregna-5 7 10(19)16- tetraene
1a,3(3-Dihydroxy-20(S)-(N,N-
dlmethylaminocarbonylethoxy)pregna-5,7,16-triene (60 mg.  0.14 mmol) was
dissolved in ethanol (200 ml). While 25 bubbling with argon at 0C under
stirring, the resulting  solution was irradiated using a 400 W
high-pressure mercury  lamp with'a Vycor filter for 5 minutes, and then
heated at  ref lux for 2 hours. After cooling to room temperature, the  -
93  reaction mixture was evaporated under reduced pressure to  remove the
solvent and the resulting residue was purified  by preparative thin layer
chromatography (0.5 mm x 3 plates,  dichloromethane:ethanol = 20:1,
developed three times; 0.5 5 mm x 2 plates, hexane:ethyl acetate:ethanol =
3:7:0.5,  developed three times; and then 0.5 mm x 1 plate,  hexane:ethyl
acetate:ethanol = 2:8:0.5, developed three  times) to give the titled
compound (5.333 mg, 8.9%) as a  colorless oil. 10 IR(neat): 3400, 2930,
2848, 1633, 1628, 1103, 1055  cni1. 'H NMR 6: 0.77(s, 3H), 1.29(d, J=6.6Hz,
3H), 2.59(t,  J=6.9Hz, 2H), 2.74-2.86(m, 1H), 2.93(s, 3H), 3.02(s, 3H),
3.52-3.65(m, 1H), 3.68-3.80(m, 1H), 3.94(q, J=6.6Hz, 1H),  4.17-4.29(m,
1H), 4.39-4.48(m, 1H), 5.01(brs, 1H), 5.33(brs, 15 1H), 5.57(brs, 1H),
6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz,  



iH). MS m/z: 429(M'), 118(100%). UV A111,nm: 264. (Example 5) (1)
Preparation of la 30-bis(tert-bUtyldimethylsilvlnxv)- 20(R)-(N
N-dimethylaminocarbonylethoxy)pregna-5 7 16-triene  20 la,
3(3-Bis(tert-butyldimethylsilyloxy)-20(R) hydroxypregna-5,7,16-triene (316
mg, 0.57 mmol) was treated  with N,N-dimethylacrylamide (175 mg, 1.77 mmol)
and sodium  hydride (60% in oil, 36 mg, 0.91 mmol) in tetrahydrofuran  (5.7
ml) in the same manner as shown in Example 4(1) (at 25 0C for 1.5 hours and
then at room temperature for 1.5  hours), followed by work up and
purification using column  chromatography (hexane:ethyl acetate - 2:1) to
give the  titled compound (352 mg, 93.9%) as a colorless oil. 94  IR(neat):
3280, 2954, 2929, 2885, 2856, 1628, 1464,  1402, 1373, 1255, 1097 cm''. 1H
NMR 6: 0.05(s, 3H), 0.07(s,  6H), 0.11(s, 3H), 0.83(s, 3H), 0.88(s, 18H),
0.94(s, 3H),  1.32(d, J=6.3Hz, 3H), 2.63(t, 3=6.9Hz, 2H), 2.79-2.90(m, 5
1H), 2.94(s, 3H), 3.01(s, 3H), 3.66-3.79(m, 3H), 3.96- 4.09(m, 2H),
5.34-5.42(m, 1H), 5.56-5.66(m, 2H). MS m/z:  540(M'-HO(CH2)2CONMe2),
73(100%). UV ?~.,,,,,,nm: 271, 282, 294.  (2) Preparation of la
3D-dihydr'oxy-20(R)-(N.N 10
1a,3(3-Bis(tert-butyldimethylsilyloxy)-20(R)-(N,N-
dimethylaminocarbonylethoxy)pregna-5,7,16-triene (100 mg,  0.15 mmol) was
treated with a 1M tetrahydrofuran solution  of tetra-n-butylammonium
fluoride (1.5 ml) in  tetrahydrofuran (6.0 ml) in the same manner as shown
in 15 Example 4(2) (at room temperature for 30 minutes and then  at 50C for
1.5 hours), followed by work up and  purification using preparative thin
layer chromatography  



(0.5 mm x 2 plates, chloroform:methanol = 10:1) to give the  titled
compound (52 mg, 83.0%) as a colorless foam. 20 IR(neat): 3390, 2962, 2933,
2875, 1624, 1456, 1398,  1373, 1267, 1157, 1097, 1057 cm-1. 1H NMR 8:
0.84(s, 3H),  0.98(s, 3H), 1.32(d, J=6.6Hz, 3H), 2.60(t, J=7.3Hz, 2H),
2.73-2.85(m, 1H), 2.94(s, 3H), 3.01(s, 3H), 3.72(t, J=7.3Hz, 2H), 3.78(brs,
1H), 3.97-4.13(m, 2H), 5.42-5.49(m, 1H),  25 5.65(brs, 1H), 5.72-5.78(m,
1H). MS m/z: 312(M'- HO(CH2)2CONMe2), 72(100%). UV ?.,,,.,nm: 271, 281,
293. (3) Preparation of la _ -  dimethy1 ami nocarbony ethoxy, 9 10
secopragna- 5 7 10 (19 1 6 - 95  t t_raene  la,3(i-Dihydroxy-20(R)-(N,N
dimethylaminocarbonylethoxy)pregna-5,7,16-triene (50 mg,  0.12 mmol) was
treated in ethanol (200 ml) in the same 5 manner as shown in Example 4(3)
(irradiated with light for  4 minutes and 45 seconds, heated at ref lux for
2 hours),  followed by purification using preparative thin layer
chromatography (0.5 mm x 2 plates, dichloromethane:ethanol  = 20:1,
developed three times and then 0..5 mm x 1 plate, 10 hexane:ethyl
acetate:ethanol = 2:8:0.5, developed three  times) to give the titled
compound (3.427 mg, 6.9%) as a  colorless oil. IR(neat): 3400, 2929, 1633,
1055 cm-'. 'H NMR  0.73(s, 3H), 1.31(d, J=6.6Hz, 3H), 2.59(t, J=7.3Hz, 2H).
15 2.75-2.85(m, 1H), 2.94(s, 3H), 3.02(s, 3H), 3.72(t, J=7.3Hz,  2H),
3.99(q, J=6.6Hz, 1H), 4.18-4.30(m, 1H), 4.39-4.49(m,  1H), 5.01(brs, 1H),
5.33(brs, 1H), 5.60(brs, 1H), 6.10(d,  J=11.6Hz, 1H), 6.37(d, J=11.2Hz,
1H). MS m/z: 429(M`),  



72(100%). UV ? nm: 265. 20 (Example 6)  (1) 17- ( N dimet vlaminocarbon yrl
ethc~x~l]~thy1) anrlrosta- 5 7 . 16- tri n
la,3(3-Bis(tert-butyldimethylsilyloxy)-17- 25
(hydroxymethyl)androsta-5,7,16-triene (951 mg, 1.75 mmol)  was treated
with.N,N-dimethylacrylamide (540 mg, 5.44 mmol)  and sodium hydride (60% in
oil, 105 mg, 2.62 mmol) in  tetrahydrofuran (17.5 ml) in the same manner as
shown in - 96  Example 4(1) (at 5C for 14 hours), followed by work up and
purification using column chromatography (hexane:ethyl  acetate = 2:1) to
give the titled compound (1.05 g, 92.7%)  as a yellow oil. 5 IR(neat):
2954, 2929, 2895, 2856, 1653, 1462, 1398,  1371, 1254, 1097, 1074 cm'1. 1H
NMR 6: 0.05(s, 3H), 0.06(m,  6H), 0.11(s, 3H), 0.82(s, 3H), 0.877(s, 9H),
0.881(s, 911),  0.94(s, 3H), 2.62(t, J=6.6Hz, 2H), 2.80-2.90(m, 1H),
2.94(s,  3H), 3.02(s, 3H), 3.70(brs, 1H), 3.76(t, J=6.6Hz, 2H), 10
3.96-4.12(m, 4H), 5.34-5.42(m, 1H), 5.55-5.67(m, 2H). MS  m/z: 644(M'-1),
73(100%). UV %,,,nm: 271, 281, 293. (2) Preparation of la.
3R-bis(tert-btutyldimethylsily oxyl- 17-(N N-
dimethylaminocarbonylethOXymethyl)-9.10- secoandrosta-5
7.10(19).16-tetraene 15 Ia,3f3-Bis(tert-butyldimethylsilyloxy)-17-(N,N-
dimethylaminocarbonylethoxymethyl)androsta-5,7,16-triene  (300 mg, 0.47
mmol) was treated in ethanol (350 ml) in the  same manner as shown in
Example 4(3) (irradiated with light  for 13 minutes and 30 seconds, heated
at reflux for 2 



20 hours) and then evaporated under reduced pressure to remove  the
solvent, thereby giving a yellow oil (300 mg)  containing the desired
product. (3) Preparation of 1a_3 di1)ydro - -(N.N- dimethylaminocarbonyle
oxymethy'-)- 10-secoandrosta- 25 5.7.10(19).16-tatraene The oil from
Example 6(2) (300 mg) was dissolved in  tetrahydrofuran (30 ml) and
methanol (30 ml), to which  AMBERLYST 15 (11.1 g) was then added and
stirred in the - 97  dark at room temperature for 4 hours under a nitrogen
stream. Insoluble products were filtered through CELITE  and washed with
methanol. Sodium bicarbonate was added to  the filtrate and stirred for 5
minutes, followed by re 5 filtration. The filtrate was concentrated under
reduced  pressure and the resulting residue was purified by  preparative
thin layer chromatography (1.0 mm x 3 plates,  dichloromethane:ethanol =
20:1, developed three times and  then 0.5 mm x 3 plates, hexane:ethyl
acetate:ethanol = 10 2:8:0.5, developed three times) to give the titled
compound  (10.282 mg, 5.5%) as a colorless oil. IR(neat): 3400, 2929, 2875,
2850, 1633, 1500, 1402,  1159, 1059 cm-'. 'H NMR 6: 0.72(s, 3H), 2.62(t,
J=6.6Hz, 2H),  2.54-2.66(m, 1H), 2.75-2.86(m, 1H), 2.94(s, 3H), 3.02(s, 15
3H), 3.68-3.78(m, 2H), 3.96-4.09(m, 2H), 4.18-4.29(m, 1H),  4.39-4.48(m,
1H), 5.00(brs, 1H), 5.33(brs, 1H), 5.60(brs,  1H), 6.09(d, J=11.6Hz, 1H),
6.36(d, J=11.2Hz, 1H). MS m/z:  298(M`-HO(CH2)2CONMe2), 72(100%). UV
A,,,,,nm: 264. (Example 7) Preparation of 1a 3( 1ihydroxv-20(S)-(N.N- 20 d
methyl ami nocarbonyZ ettho~~',y, 9 10 ecopregna- 5, 7 1-0(19) - 



1 xieene 1a,3(3-Bis(tert-butyldimethylsilyloxy)-20(S)-(N,N-
dimethylaminocarbonylethoxy)pregna-5,7-diene (220 mg, 0.33  mmol) was
treated in ethanol (200 ml) in the same manner as 25 shown in Example 4(3)
(irradiated with light for 12 minutes,  heated at reflux for 2 hours) and
then evaporated under  reduced pressure to remove the solvent. The
resulting  residue (210 mg) was treated in tetrahydrofuran (20 ml) and 98
methanol (20 ml) with AMBERLYST 15 (7.4 g) in the same  manner as shown in
Example 6(3) (at room temperature for  5 hours), followed by work up and
purification using  preparative thin layer chromatography (0.5 mm x 7
plates, 5 dichloromethane:ethanol = 20:1, developed three times;  0.5 mm x
2 plates, hexane:ethyl acetate:ethanol = 2:8:0.5,  developed three times;
and then 0.5 mm x 2 plates,  dichloromethane:ethanol = 10:1, developed
twice) to give  the titled compound (7.202 mg, 5.1% for 2 steps) as a 10
colorless oil. IR(neat): 3400, 2927, 2873, 1633, 1628, 1446, 1417,  1149,
1095, 1059 cm-". 'H NMR 6: 0.51(s, 3H), 1.16(d,  J=5.9Hz, 3H), 2.75-2.88(m,
1H), 2.93(s, 3H), 3.02(s, 3H),  3.20-3.33(m, 1H), 3.51-3.63(m, 1H).
3.80-3.92(m, 1H), 4.17 15 4.27(m, 1H), 4.38-4.47(m, 1H), 4.99(brs, 1H),
5.32(brs, 1H),  6.02(d, 3=11.2Hz, 1H), 6.36(d, J=11.2Hz, 1H). MS m/z:
296(M'-HO(CH2)2CONMe2-H20) , 72(100%). UV hm.nm: 264. (Example 8) (1)
Preparation of la. 3, bi s (tert butyldimethY1Si1yl c  20 20(5) (t art
bu:tQxycarbony1methoxy)pregna-5 7 '1,.6-triene A solution of
1a,3p-bis(tert-butyldimethylsilyloxy)- 



20(S)-hydroxypregna-5,7,16-triene (55.5 mg, 0.0993 mmol),  sodium hydride
(95%, 15 mg, 0.594 mmol) and 15-crown-5 (15  mg, 0.0681 mmol) in
tetrahydrofuran (1 ml) was stirred at 25 an external temperature of 72C for
1 hour, to which t- butyl bromoacetate (0.05 ml, 0.336 mmol) was then added
at  room temperature and further stirred at an external  temperature of 72C
for 5 hours and 15 minutes. After the - 99  reaction mixture was diluted
with ethyl acetate, water was  added dropwise under ice cooling. After
washing with  saturated aqueous sodium chloride, the organic layer was
dried over anhydrous magnesium sulfate. After evaporation 5 under reduced
pressure to remove the solvent, the resulting  residue was purified by
preparative thin layer  chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate =  10:1, developed once) to give the titled compound (55.1 mg,
82%) as a colorless oil. 10 IR(neat); 2928, 2856, 1748, 1088, 832 cm"'. 'H
NMR 6:  0.05(s, 3H), 0.06(s, 6H), 0.10(s, 3H), 0.86(s, 3H), 0.88(s,  18H),.
0.94(s, 3H), 1.36(d, J=6.3Hz, 3H), 1.46(s, 9H), 2.79- 2.91(., 1H),
3.69(brs, 1H), 3.82(d, J=16.5Hz, 1H), 3.94(d,  3=16.5Hz, 1H), 3.98-4.15(m,
211), 4.09(q, J=6.3Hz, 1H), 15 5.35-5.43(m, 1H), 5.57-5.66(m, 2H). UV X,
nm: 271, 282, 294.  (2) Preparation of 1g. 3(3 bis(tert b tvldimethY1silyt
xo vl _  20(S) (tert butoxycarbo0ylmethoxy)-9 10-secopreana 5. 7 1 0 (1
9)16-tetraene  1a,3p-Bis(tert-butyldimethylsilyloxy)-20(S)-(tert- 20
butoxycarbonylmethoxy)pregna-5,7,16-triene (52.2 mg. 0.0775 mmol) was
treated in ethanol (200 ml) in the same manner as  shown in Example 4(3)
(irradiated with light for 4 minutes  



and 20 seconds, heated at ref lux for 2 hours), followed by  purification
using preparative thin layer chromatography 25 (0.5 mm x 2 plates,
hexane:ethyl acetate = 20:1, developed  twice) to give a mixture (16.6 mg)
containing the titled  compound. (3) Preparation of - - 100
i(x.3D-dihvdoxy-9 10-secopregna-5 7.10(19).16-tetraene The mixture from
Example 8(2) (16.6 mg) was dissolved  in tetrahydrofuran (2.5 ml), to which
hydrogen  fluoride/pyridine (70%. 1 ml) was then added and stirred at 5
room temperature for 30 minutes. The reaction mixture was  diluted with
ethyl acetate, washed sequentially with water  (twice), saturated aqueous
sodium bicarbonate (three times)  and saturated aqueous sodium chloride
(once), dried over  anhydrous magnesium sulfate, and then evaporated under
10 reduced pressure to remove the solvent. The resulting  residue was
purified by preparative thin layer  chromatography (0.25 mm x 1 plate,
dichloromethane:ethanol 20:1, developed three times; 0.25 mm x 1 plate,
hexane: ethyl acetate: ethanol = 10:5:1, developed five 15 times; and then
0.25 mm x 1 plate, dichloromethane:ethyl  acetate = 3:1, developed three
times) to give the titled  compound (1.77 mg, 5% for 2 steps) as a
colorless oil. IR(neat): 3400, 2976, 2932, 1746, 1122 cm'l. 1H NMR S:
0.77(s, 3H), 1.36(d, J=6.4Hz, 3H), 1.47(s, 9H), 2.37-2.47(m,  20 1H),
2.55-2.66(m, 1H), 2.76-2.89(m, 1H), 3.81(d, J-16.3Hz, 1H), 3.94(d,
J=16.3Hz, 1H), 4.07(q, J=6.4Hz, 1H), 4.19- 4.31(m, 1H), 4.41-4.50(m, 1H),
5.01(s, 1H), 5.34(s, 1H),  5.60(brs, 1H), 6.11(d, 3=11.4Hz, 1H), 6.37(d,
3=11.2Hz, 1H).  



MS m/z: 312(Mi-HOCHZCO2C(CH3)3), 57(100!1). UV A.,m,xnm: 263. 25 (Example
9) (1) Preparation of la 30 bis ( ert biltXldime'hyl ci lyl oxv)  20(g)-(
Ait-butoxygarbonylmetboxy)pregna-5.7.167trj-e=
1a,3p-Bis(tert-butyldimethylsilyloxy)-20(R) - 101
hydroxypregna-5,7,16-triene (158, mg, 0.283 mmol) was  treated with sodium
hydride (60% in oil, 77 mg, 1.925 mmol),  tetrahydrofuran (6 ml),
15-crown-5 (67 mg, 0.304 mmol) and  t-butyl bromoacetate (0.25 ml, 1.679
mmol) in the same 5 manner as shown in Example 8(1) (at an external
temperature  of 85C for 11 hours and 40 minutes) and then worked up.  The
resulting residue was purified by column chromatography  (hexane:ethyl
acetate = 10:1) and preparative thin layer  chromatography (0.5 mm x 3
plates, hexane:ethyl acetate = 10 20:1, developed twice) to give the titled
compound (142.6  mg, 75%) as a colorless oil. IR(neat): 2932, 2856, 1748,
1100, 834 cm-1. "Ii NMR 8:  0.05(s, 3H), 0.07(s, 6H), 0.11(s, 3H), 0.85(s,
3H), 0.88(s,  18H), 0.94(s, 3H), 1.37(d, J=6.6Hz, 3H), 1.47(s, 9H), 2.78 15
2.91(m, 1H), 3.70(brs, 1H), 3.86(d, J=16.4Hz, 1H), 3.96(d,  J=16.4Hz, 1H),
3.98-4.13(m, 1H), 4.15(q, J=6.6Hz, 1H),  5.35-5.46(m, 1H), 5.61(d, J=5.4Hz,
1H), 5.66(brs, 1H). UV  ]?".nm: 271, 282, 294. (2) Preparation of la -  20
20(R)-(tert-buto2;Xoarbonv3Metho=)-9-lQ-secgprogna7  5.710(19) 16-tetraene
la,3p-Bis(tert-butyldimethylsilyloxy)-20(R)-(tert- butoxycarbonylmethoxy)
pregna- 5, 7, 16 - triene (108.3 mg, 0.161  mmol) was treated in ethanol
(200 ml) in the same manner as 



25 shown in Example 4(3) (irradiated with light for 6.5  minutes, heated at
ref lux for 1.5 hours), followed by  purification using preparative thin
layer chromatography  (0.5 mm x 1 plate, hexane:ethyl acetate = 20:1,
developed - 102  twice) to give a mixture (25.6 mg) containing the titled
compound. (3) preparation of 20 (R) - (tert-butoxy .ac rbony1methoxvl- la.3
-dihydroXy_9 10-secopregna-5 7 10(79).16-tetraene 5 The mixture from
Example 9(2) (25.6 mg) was treated  in tetrahydrofuran (2.5 ml) with a 1M
tetrahydrofuran  solution of tetra-n-butylammonium fluoride (0.35 ml, 0.35
mmol) in the same manner as shown in Example 4(2) (at an  external
temperature of 47.5C for 4 hours) and then worked 10 up. The resulting
residue was purified by preparative thin  layer chromatography (0.5 mm x 1
plate,  dichloromethane:ethanol = 15:1, developed four times; 0.25 mm x 1
plate, hexane:ethyl acetate: ethanol = 10:5:1,  developed three times; and
then 0.25 mm x 1 plate, 15 dichloromethane:ethyl acetate = 3:1, developed
three times)  to give the titled compound (3.169 mg, 4% for 2 steps) as a
colorless oil. IR(neat): 3400, 2932, 1744, 1162, 1124, 1056, 732 cm4.  1H
NMR S: 0.76(s, 3H), 1.37(d, J=6.4Hz, 3H), 1.47(s, 9H), 20 2.41-2.54(m, 1H),
2.54-2.69(m, IH), 2.76-2.91(m, 1H),  3.85(d, J=16.3Hz, 1H), 3.95(d,
J=16.3Hz, 1H), 4.12(q,  J=6.6Hz, 1H). 4.17-4.31(m, 1H), 4.39-4.52(m, 1H),
5.01(s,  1H), 5.34(s, 1H), 5.64(brs, 1H), 6.10(d, J=11.3Hz, 1H),  6.37(d,
J=11.3Hz, 1H). MS m/z: 312(M+-HOCH,C(0)OC(CH3),),  25 57(100%). UV Anm:
263. 



(Example 10) (1) Preparation of la. ' biS (tert butyldimethyl si Zylo  17-
(tart butoxvcarbonylmP h xym thyl) ndr^sta-5 16-triene  103  A solution of
1a,3p-bis(tert-butyldimethylsilyloxy)-
17-(hydroxymethyl)androsta-5,7,16-triene (1.0 g, 1.84 mmol),  sodium
hydride (60% in oil, 220 mg, 5.50 mmol), 15-crown-5  (400 mg, 1.82 mmol)
and t-butyl bromoacetate (0.55 ml, 3.69 5 mmol) in tetrahydrofuran (20 ml)
was stirred at an external  temperature of 88C for 1 hour and 15 minutes.
The reaction  mixture was diluted with ethyl acetate and filtered through
CELITE. Water was added dropwise to the filtrate under ice  cooling,
followed by washing with saturated aqueous sodium  10 chloride. The organic
layer was dried over anhydrous magnesium sulfate. After evaporation under
reduced  pressure to remove the solvent, the resulting residue was
purified by column chromatography (hexane:ethyl acetate =  20:1) to give
the titled compound (946.6 mg, 78%) as a 15 colorless oil. IR(neat): 2952,
2928, 2892, 2856, 1748, 1460, 1370,  1252, 1098, 968, 834, 774 cm'1. 111
NMR 8: 0.05(s, 3H),  0.06(s, 6H), 0.11(s, 3H), 0.84(s, 3H), 0.88(s, 18H),
0.94(s,  3H), 1.48(s, 9H), 2.79-2.92(m, 1H), 3.70(brs, 1H), 3.95(s, 20 2H),
4.13(s, 2H), 3.97-4.20(m, 1H), 5.35-5.43(m, 1H),  5.60(d, J=5.4Hz, 1H),
5.69(s, 1H). MS m/z: 526(M4- HOCHZCO2C(CH3)3), 57(100%). UV nm: 271, 281,
294. (2) 10-his (tort -butyl-dimethyl silyloxy) - 17 (tert
butoxycarbonylmeth0$=athyl)-9 10-secoandrosta- 25 5.7,1 0 (1, 9)
.16-tetraene 1a,3p-Bis(tert-butyldimethylsilyloxy)-17-(tert- 



butoxycarbonylmethoxymethyl)androsta-5,7,16-triene (.168 mg,  0.255 mmol)
was treated in ethanol (200 ml) in the same - 104  manner as shown in
Example 4(3) (irradiated with light for  10 minutes, heated at reflux for
1.5 hours), followed by  purification using preparative thin layer
chromatography  (0.5 mm x 3 plates, hexane:ethyl acetate = 15:1, developed
5 twice) to give a mixture (35.8 mg) containing the titled  compound. (3)
P-reparation of - - - butoxycarbony7methoxymethyl)-9 10-secoandrosta- 7 7 0
(19).1 6 - tetraene 10 The mixture from Example 10(1) (35.8 mg) was treated
in tetrahydrofuran (1 ml) with a 1M tetrahydrofuran  solution of
tetra-n-butylammonium fluoride (0.35 ml, 0.35  mmol) in the same manner as
shown in Example 4(2) (at an  external temperature of 45C for 2 hours) and
then worked 15 up. The resulting residue was purified by preparative thin
layer chromatography (0.5 mm x 1 plate,  dichloromethane:ethanol = 15:1,
developed once; 0.25 mm x 1  plate, hexane:ethyl acetate:ethanol = 10:5:1,
developed  three times; 0.25 mm x 1 plate, dichloromethane:ethanol = 20
20:1, developed twice and dichloromethane:ethanol = 15:1,  developed twice;
and then 0.25 mm x 1 plate,  dichloromethane:ethyl acetate = 3:1, developed
twice) to  give the titled compound (0.649 mg, 0.6% for 2 steps) as a
colorless oil. 25 IR(neat): 3352, 2928, 1744, 1452, 1368, 1226, 1162,
1130, 1056 cm"-. 1H NMR 6: 0.74(s, 311), 1.48(s, 9H), 2.53- 2.67(m, 1H),
2.75-2.89(m, 1H), 3.95(s, 2H), 4.12(brs, 2H),  



4.17-4.30(m, 1H), 4.39-4.50(m, 1H), 5.01(s, 1H), 5.33(s, 105  1H), 5.65(s,
1H), 6.09(d, J=11.5Hz, 1H), 6.37(d, J=11.5Hz,  1H). MS m/z: 430(M'),
57(100%). UV Xm".nm: 263. (Example 11) (1) Preparation gf la 3 -bi
(tert-butyldimethylsilylox - 5 20(S)-hydroxy-9 10-secopregna-5 7 10
(19)_16-tetraene  la,3p-Bis(tert-butyldimethylsilyloxy)-20(S)
hydroxypregna-5,7,16-triene (1.0 g, 1.79 mmol) was treated  in ethanol (270
ml) in the same manner as shown in Example  4(3) (irradiated with light for
1 hour, heated at reflux 10 for 2 hours), followed by separation using
column  chromatography (hexane: dichloromethane:ethyl acetate  9:1:0.5) to
give a fraction containing the desired product  as a colorless foam (250
mg). (2) Preparation of 1 a 3D-hydro -20 (S) - (tert - 15 - tetraene The
fraction containing la,3(i-bis(tert-
butyldimethylsilyloxy)-20(S)-hydroxy-9,10-secopregna-
5,7,10(19),16-tetraene from Example 11(1) (40 mg) was 20 treated with
sodium hydride (60% in oil, 4.5 mg, 0.11 mmol),  tetrahydrofuran (0.7 ml)
and t-butyl acrylate (55 mg. 0.43  mmol) under the same conditions as shown
in Example 4(1),  followed by work up and separation using preparative thin
layer chromatography (0.5 mm x 3 plates, 25 hexane:dichloromethane:ethanol
= 9:1:0.5) to give a  colorless oily fraction (42 mg) containing the
desired  product. The fraction (42 mg) was further treated in
tetrahydrofuran (2.4 ml) with a 1M tetrahydrofuran solution 



- 106  of tetra-n-butylammonium fluoride (0.6 ml) in the same  manner as
shown in Example 4(2) (for 1.5 hours), followed  by work up and
purification using preparative thin layer  chromatography (0.5 mm x 2
plates, dichloromethane:ethanol 5 = 20:1. developed twice; 0.5 mm x 1
plate, hexane:ethyl  acetate:ethanol = 10:5:1, developed four times; and
then  0.5 mm x 1 plate, dichloromethane:ethyl acetate = 1:3,  developed
four times) to give the titled compound (3.276 mg,  1.22% for 3 steps) as a
colorless oil. 10 IR(neat): 3383, 2976, 2931, 2869, 2850, 1732, 1448,
1367, 1255, 1159, 1105, 1054 cm-'. 1H NMR 6: 0.78(s, 3H),  1.28(d, J=6.6Hz,
3H), 1.45(s, 9H), 2.46(t, J=6.6Hz, 2H),  2.56-2.65(m, 1H), 2.76-2.87(m,
1H), 3.45-3.57(m, 1H), 3.60- 3.72(m, 1H), 3.92(q, J=6.6Hz, 1H),
4.18-4.31(m, 1H), 4.39 15 4.50(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H),
5.57(brs, 1H),  6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H). -MS m/z:
458(M*), 57(1001). UV X,.nm: 263. (Example 12) Preparatign of 1a -di ro
-20(R)-(N.N- diMetbylaminocarbonylethoxy) 9 10-secopregna-5 7.10(19)- 20
tri ene 1a,3p-Bis(tart-butyldimethylsilyloxy)-20(R)-
hydroxypregna-5,7-diene (100 mg, 0.18 mmol) was treated in  ethanol (200
ml) in the same manner as shown in Example  4(3) (irradiated with light for
5 minutes and 45 seconds, 25 heated at ref lux for 2 hours), followed by
separation using  preparative thin layer chromatography (0.5 mm x 3 plates,
hexane:ethyl acetate = 5:1) to give a yellow oily fraction  containing the
desired product (18 mg). The fraction was - 107  



then treated with N,N-dimethylacrylamide (9.8 mg, 0.099  mmol) and sodium
hydride (60% in oil, 2 mg, 0.047 mmol) in  tetrahydrofuran (0.32 ml) in the
same manner as shown in  Example 4(1) (at 0C for 2 hours and then at room 5
temperature for 24 hours), followed by work up and  separation using
preparative thin layer chromatography (0.5  mm x 2 plates, ethyl acetate)
to give a colorless oily  fraction containing the desired product (11 mg).
These  fraction (11 mg) was further treated in tetrahydrofuran (2 10 ml)
and methanol (2 ml) with AMBERLYST 15 (1.3 g) in the  same manner as shown
in Example 6(3) (at room temperature  for 5 hours), followed by work up and
purification using  preparative thin layer chromatography (0.25 mm x 1
plate,  dichloromethane:ethanol = 10:1, developed three times and  15 then
0.25 mm x 1 plate, toluene:ethyl acetate = 1:9, developed five times) to
give the titled compound (1.261 mg,  1.62%) as a colorless oil. IR(neat):
3429, 2925, 2871, 1628, 1103, 1057 cm1. 'H  NMR 6: 0.55(s, 3H), 1.09(t,
J=5.9Hz, 3H), 2.78-2.89(m, 1H),  20 2.93(s, 3H), 3.02(s, 3H), 3.25-3.37(m,
1H), 3.54-3.66(m, 1H), 3.79-3.90(m, 1H), 4.16-4.29(m, 1H), 4.38-4.48(m,
1H),  5.00(brs, 1H), 5.32(brs, 1H), 5.99(d, 3=11.2Hz, 1H), 6.38(d,
J=11.2Hz, 1H) . MS m/z: 431(M'), 118(100%) . UV X,,,.nm: 264.  (Example 13)
Preparation of la. -dihy roxy-20(S)-(N-tert 25
butyl-N-methy,aminocarbonylmethoxy)-9.10-secopregna- 5.7.10(19).16-tetraene
The fraction containing 1a,3(3-bis(tert-
butyldimethylsilyloxy)-20(S)-hydroxy-9,10-secopregna- - 108
5,7,10(19),16-tetraene from Example 11(1) (100 mg) was  



treated with sodium hydride (60% in oil, 86 mg, 2.14 mmol),
tetrahydrofuran (4.8 ml), 15-crown-5 (80 mg, 0.36 mmol) and
N-t-butyl-N-methylbromoacetamide (446 mg, 2.14 mmol) in the 5 same manner
as shown in Example 8(1), followed by work up  and separation using
preparative thin layer chromatography  (0.5 mm x 4 plates, hexane:ethyl
acetate = 10:1, developed  four times) to give a colorless oil fraction
containing the  desired product (63 mg). The fraction (63 mg) was further
10 treated in tetrahydrofuran (6.0 ml) with a 1M tetrahydrofuran solution
of tetra-n-butylammonium fluoride  (1.38 ml) in the same manner as shown in
Example 4(2) (for  2 hours), followed by work up and purification using
preparative thin layer chromatography (0.5 mm x 2 plates,  15
dichloromethane:ethanol = 20:1, developed four times and  then 0.5 mm x 2
plates, hexane:ethyl acetate:ethanol =  10:.5:1, developed five times) to
give the titled compound  (10.683 mg, 2.35% for 3 steps) as a colorless
oil. IR(neat): 3390, 2974, 2931, 2850, 1651, 1633, 1446,  20 1392, 1365,
1211, 1140, 1053 cm-1. 1H NMR 6: 0.76(s, 3H).  1.35(d, J=6.6Hz, 3H),
1.40(s, 9H), 2.54-2.67(m, 1H), 2.87(s,  3H), 3.89(d, 3=13.9Hz, 1H),
3.99-4.14(m, 2H), 4.18-4.31(m,  1H), 4.40-4.52(m, 1H), 5.01(brs, 1H),
5.33(brs, 1H),  5.60(brs, IH), 6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz,
1H). 25 MS m/z: 312(W-HOCHZCON(Me)t-Bu), 57(100%). UV X,,,,,nm: 264.
(Example 14) prenarat' of la 38 hydroxy-20(S1-(N-trrt- b)lrvl, 1 m
nocarbofy1 methoxy )9 10 secopregna- 5 7 10 (191 - tetra _ne 109  The
fraction containing 1a,3(3-bis(tert-
butyldimethylsilyloxy)-20(S)-hydroxy-9,10-secopregna- 



5,7,10(19),16-tetraene from Example 11(1) (100 mg) was  treated with sodium
hydride (60% in oil, 43 mg, 1.07 mmol), 5 tetrahydrofuran (1.9 ml),
N,N-dimethylformamide (80 mg,  1.9 mmol) and N-t-butylbromoacetamide (208
mg, 1.07 mmol)  in the same manner as shown in Example 8(1), followed by
work up and separation using preparative thin layer chromatography (0.5 mm
x 4 plates, hexane:ethyl acetate =  10 10:1, developed three times) to give
a yellow oily fraction  containing the desired product (35 mg). The
fraction (35  mg) was further treated in tetrahydrofuran (3.3 ml) with a
1M tetrahydrofuran solution of tetra-n-butylammonium  fluoride (0.78 ml) in
the same manner as shown in Example 15 4(2) (for 2 hours), followed by work
up and purification  using preparative thin layer chromatography (0.5 mm x
2  plates, dichloromethane:ethanol = 20:1, developed three  times and then
0.5 mm x 1 plate, hexane:ethyl acetate:ethanol = 10:5:1, developed five
times) to give the  20 titled compound (5.267 mg, 1.20% for 3 steps) as a
colorless oil. IR(neat): 3400, 3323, 2968, 2931, 2850, 1666, 1531,  1456,
1365, 1227, 1109, 1055 cm"'. 'H NMR 6: 0.79(s, 3H),  1.36(d, J=6.6Hz, 3H),
1.37(s, 9H), 2.19-2.47(m, 3H), 2.55 25 2.65(m, 1H), 2.77-2.88(m, 1H),
3.69(d, J=15.2Hz, 1H),  3.81(d, J=15.2Hz, 1H), 3.98(q, J=6.3Hz, 1H),
4.17-4.33(m,  1H), 4.40-4.53(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H),
5.60(brs, 1H), 6.11(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H), 110  6.44(brs,
1H). MS m/z: 312(M'-HOCH2CONHt-Bu), 57(100%). UV  k,,nm : 263. (Example 15)
Preparation of 1a 30-diydroxy-20(S) 



ly, prop a_rbony1me hoxy1 -9. 10 secopregna-5 7 10(191.16- 5 tetraene The
fraction containing la,31i-bis(tert-
butyldimethylsilyloxy)-20(S)-hydroxy-9,10-secopregna-
5,7,10(19),16-tetraene from Example 11(1) (100 mg) was  treated with sodium
hydride (60% in oil, 43 mg, 1.07 mmol), 10 tetrahydrofuran (4.8 ml),
15-crown-5 (80 mg, 0.36 mmol) and  isopropyl bromoacetate (388 mg,.2.14
mmol) in the same  manner as shown in Example 8(1), followed by work up and
separation using preparative thin layer chromatography  (0.5 mm x 4 plates,
hexane: ethyl acetate = 10:1) to give a 15 colorless oily fraction
containing the desired product  (20 mg). The fraction (20 mg) was further
treated in  tetrahydrofuran (2.0 ml) with a 1M tetrahydrofuran solution  of
tetra -n-butylammonium fluoride (0.46 ml) in the same  manner as shown in
Example 4(2) (for 2 hours), followed by 20 work up and purification using
preparative thin layer  chromatography (0.5 mm x 2 plates,
dichloromethane:ethanol  = 20:1, developed twice; 0.5 mm x 1 plate,
hexane:ethyl  acetate:ethanol = 10:5:1, developed four times; and then  0.5
mm x 1 plate, dichloromethane:ethyl acetate = 1:3, 25 developed four times)
to give the titled compound (1.386 mg,  0.32% for 3 steps) as a colorless
oil. IR(neat): 3386, 2978, 2931, 2850, 1747, 1444, 1373,  1286, 1207, 1126,
1105, 1052 cm1. 'H NMR 6: 0.78(s, 3H),  - 111  1.25(d, J-6.3Hz, 6H),
1.37(d, J=6.6Hz, 3H), 2.55-2.66(m,  1H), 2.77-2.87(m, 1H), 3.89(d,
J=16.5Hz, 1H), 4.02(d,  J=16.2Hz, 1H), 4.07(q, J=6.3Hz, 1H), 4.19-4.30(m,
1H),  4.40-4.50(m, 1H), 5.01(brs, 1H), 5.03-5.15(m, 1H), 5.34(brs, 



5 1H), 5.61(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz,  1H). MS
m/z: 430(M4) , 133(100t). UV 264. (Example 16) (1) Preparation of 17
-acetylthiomethyl-la-3 = hydroxy- i0 coandr" t 5 7 10(191.16-tetraene 10
1a,3p-Bis(tert-butyldimethylsilyloxy)-17-
(hydroxymethyl)androsta-5,7,16-triene (750 mg, 1.38 mmol)  was treated in
ethanol (600 ml) in the same manner as shown  in Example 4(3) (irradiated
with light for 30 minutes,  heated at ref lux for 2 hours), followed by
purification 15 using column chromatography (hexane-ethyl acetate = 10:1)
to give a fraction containing the titled compound (550 mg).  The fraction
was then treated with methanesulfonyl chloride  (0.23 ml, 2.97 mmol) and
triethylamine (0.56 ml, 4.02 mmol)  in tetrahydrofuran (5 ml) and with
potassium thioacetate 20 (0.457 g. 4.00 mmol) in dimethyl sulfoxide (5 ml)
in the  same manner as shown in Example 1(3) (mesylated for 15  minutes,
thioacetylated for 30 minutes), followed by work  up and purification using
preparative thin layer  chromatography (1.0 mm x 7 plates, hexane:ethyl
acetate = 25 10:1, developed once) to give a fraction containing the
titled compound (430 mg). The fraction was further treated  in
tetrahydrofuran (40 ml) and methanol (40 ml) with  AMBERLYST 15 (18 g) in
the same manner as shown in Example 112  6(3), followed by work up and
purification using  preparative thin layer chromatography (1.0 mm x 7
plates,  hexane:ethyl acetate:ethanol = 5:5:1, developed once) to  give the
titled compound (30 mg) as a colorless oil. 5 'H NMR S: 0.72(s, 3H),
2.33(s, 3H), 3.50-3.68(m, 2H),  



4.10(brs, 1H), 4.43(brs, 1H), 5.00(s, 1H), 5.33(s, 1H),  5.57(s, 1H),
6.10(d, J=11.2Hz, 1H), 6.34(d, 3=11.2Hz, 1H).  (2) Preparation of 17-(tent
butoxycarbonylm hiom hyl} la -dihydroXy 0  10 s ^oan roster 5.7 l0(19116- r
ene To a solution of 17-acetylthiomethyl-ia,3p-dihydroxy-
9,10-secoandrosta-5,7,10(19),16-tetraene (10 mg, 0.0267  mmol) in
tetrahydrofuran (0.5 ml), t-butyl bromoacetate (10  mg, 0.0513 mmol) was
added under a nitrogen atmosphere and 15 stirred at room temperature for 5
minutes. A IM methanol  solution of potassium hydroxide (0.5 ml) was added
and  further stirred at room temperature for 14 hours. The  reaction
mixture was diluted with ethyl acetate, washed  with water and saturated
aqueous sodium chloride, and then 20 dried over anhydrous sodium sulfate.
After evaporation  under reduced pressure to remove the solvent, the
residue  was purified by preparative thin layer chromatography (0.25  mm x
1 plate, ethyl acetate:toluene = 1:1, developed twice)  to give the titled
compound (0.479 mg, 4%) as a colorless  25 oil. IR(neat): 2924, 2848, 1722,
1564, 1367, 1294, 1259,  1124, 1053 cm-'. 'H NMR 8: 0.76(s, 3H), 1.48(s,
9H), 3.08(s,  2H), 3.28-3.31(m, 2H), 4.22(brs, 1H), 4.46(brs, 1H), 5.01(s,
- 113  1H), 5.34(s, 1H), 5.59(s, 1H), 6.10(d, 3=10.9Hz, 1H),  6.37(d,
3=10.9Hz, 1H). MS m/z: 389(M'-(CH3)3C), 57(100%).  W %M,.nm : 264. (Example
17) 5 (1) Preparation of 1a 3 bis (tert butt'' d metbvl j ? Y 10 )  1 p (S
)(tart b iitoxy Arb0ny t -9 - 1 0-seco_nregna- 



5.7.10f19 16-tetraene To a solution of 1a,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-hydroxy-9,10-secopregna- 10
5,7,10(19),16-tetraene (848 mg, 1.52 mmol) in tetrahydrofuran (25 ml),
sodium hydride (60% in oil, 374 mg,  9.34 mmol) was added and stirred at
room temperature for 15  minutes under a nitrogen stream. A solution of
15-crown-5  (335 mg, 1.52 mmol) and tert-butyl bromoacetate (1.82 g, 15
9.34 mmol) in tetrahydrofuran (8 ml) was further added  dropwise, followed
by heating at reflux for 4 hours and  30 minutes. The reaction mixture was
poured into water,  extracted with ethyl acetate, washed sequentially with
saturated aqueous ammonium chloride, saturated aqueous 20 sodium
bicarbonate and saturated aqueous sodium chloride,  and then dried over
anhydrous magnesium sulfate. After  evaporation under reduced pressure to
remove the solvent,  the resulting residue was purified by column
chromatography  (n-hexane:ethyl acetate = 20:1) to give a mixture (1.47 g)
25 containing the titled compound as a colorless oil.  (2) Preparation of
ffla 3R-bis(tert bi y1a,rnethytsily1oxy) 9.]0 Saco~~ a 10(19_L 16- tetraen
0( )-vl'}o yla cid 114  The mixture containing 1a,3(3-bis(tert-
butyldimethylsilyloxy)-20(S)-(tert-butoxycarbonylmethoxy)-
9,10-secopregna-5,7,10(19),16-tetraene from Example 17(1)  (1.47 g) was
dissolved in tetrahydrofuran (30.0 ml). A 1M 5 methanol solution of sodium
methoxide (11 ml) was added to  this solution and stirred at room
temperature for 30  minutes. A 1M aqueous sodium hydroxide (11 ml) was
further  



added and stirred at room temperature for 30 minutes. The  reaction mixture
was diluted with dichloromethane, poured 10 into saturated aqueous sodium
dihydrogenphosphate,  extracted with dichloromethane, and then dried over
anhydrous magnesium sulfate. After evaporation under  reduced pressure to
remove the solvent, the resulting  residue was purified by column
chromatography 15 (dichloromethane:ethanol = 20:1) to give the titled
compound (651 mg, 69% for 2 steps) as a colorless oil.  IR(neat):
3300-2500, 2952, 2929, 2886, 2856, 1727, 1471, 1461, 1369, 1253, 1083, 1078
cm-1. 1H NMR 8: 0.04- 0.09(m, 12H), 0.78(s, 3H), 0.88(s, 18H), 1.40(d,
J=6.4Hz,  20 3H), 2.78-2.88(m, 1H), 3.93(d, J=16.3Hz, 1H), 4.01-4.25(m,
3H), 4.34-4.43(m, 1H), 4.67(d, J=2.1Hz, 11i), 5.20(d, J=1.7Hz, 1H),
5.64(brs, 1H), 6.10(d, J=11.4Hz, 1H), 6.23(d,  J=11.2Hz, 1H). MS m/z:
616(M4-1), 73(100%). UV ?m,,nm: 264.  (3) P..zeparat on of la 3~ bis (tPrt
buty - 25 2Q(S)(1 ethyl 1 methtiln.r 0xY~''Tbonylmethoxy)-9  10 secopr  To
a solution of I{1a,3(3-bis(tert-
butyldimethylsiiyloxy)-9,10-secopregna-5,7,10(19),16- 115
tetraen-20(S)-yl)oxy]acetic acid (326 mg, 0.53 mmol) in  tetrahydrofuran
(5.3 ml), 3-methyl-3-pentanol (87 mg, 0.85  mmol),
N,N'-dicyclohexylcarbodiimide (175 mg, 0.85 mmol)  and
4-(dimethylamino)pyridine (65 mg, 0.53 mmol) were added 5 and stirred at
room temperature for 17 hours under a  nitrogen stream. The reaction
mixture was poured into  water and extracted with ethyl acetate. The
organic layer  was dried over anhydrous magnesium sulfate. After  



evaporation under reduced pressure to remove the solvent, 10 the resulting
residue was purified by column chromatography  (hexane:ethyl acetate =
20:1) to give a mixture (319 mg)  containing the titled compound as a
colorless oil. (4) Jreparation of 1a 3 dih o -70(S) (1-ethYl_1_  15
5-7.10(19)-16-tetraene The mixture containing 1a,3(-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-ethyl-l-
methylpropoxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene from
Example 17(3) (319 mg) was 20 dissolved in tetrahydrofuran (10 ml). A 1M
tetrahydrofuran  solution of tetra-n-butylammonium fluoride (4.55 ml) was
added to this solution and stirred at 50C for 2 hours  under a nitrogen
stream. The reaction mixture was poured  into water, extracted with ethyl
acetate, and then washed 25 sequentially with saturated aqueous ammonium
chloride,  saturated aqueous sodium bicarbonate and saturated aqueous
sodium chloride. The organic layer was dried over  anhydrous magnesium
sulfate. After evaporation under 116  reduced pressure to remove the
solvent, the resulting  residue was purified by column chromatography
(dichloromethane:ethanol = 20:1) and then preparative thin  layer
chromatography (0.5 mm x 3 plates, 5 dichloromethane:ethanol = 20:1,
developed three times) to  give the titled compound (125.3 mg, 50% for 2
steps) as a  colorless oil. IR(neat): 3400, 2973, 2931, 2883, 2850, 1745,
1727,  1459, 1373, 1218, 1122, 1052 cm-'. 'H NMR 8: 0.77(s, 3H),  10
0.85(t, J=7.6Hz, 6H), 1.36(d, J=6.6Hz, 3H), 2.56-2.66(m, 



1H), 2.77-2.87(m, 1H), 3.84(d, J=16.5Hz, 1H), 3.96(d,  J=16.3Hz, 1H),
4.08(q, J=6.4Hz, 1H), 4.19-4.29(m, 1H),  4.40-4.49(10, 1H), 5.01(brs, 1H),
5.34(brs, 1H), 5.59(brs,  1H), 6.11(d, 3=11.4Hz, 1H), 6.37(d, J=11.1Hz,
1H). MS m/z: 15 472(M`), 85(100%). UV Xnm: 263.  (Example 18) (1)
prgnaratjon - lajo-his(te r b s 1 di m hylsilVl nxvl - 2(S1 (1 1
dimethylbUtOXXCa aY1m hoxy)-9.1 - - 5 7 1 0 (19)1 6- -t'rae e_ 20
[{la,3(3-Bis(tent-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetic acid  (26 mg, 0.042
mmol) was treated with 2-methyl-2-pentanol  (0.1 ml, 1.208 mmol),
N,N'-dicyclohexylcarbodiimide (14 mg,  0.067 mmol) and
4-(dimethylamino)pyridine (5 mg, 0.042 25 mmol) in tetrahydrofuran (1.0 ml)
in the same manner as  shown in Example 17(3) (at room temperature for 18
hours),  followed by work up and purification using preparative thin  layer
chromatography (0.5 mm x 1 plate, hexane:ethyl 117  acetate = 6:1,
developed once) to give a mixture (20 mg)  containing the titled compound.
(2) Preparation of 3 - di yar - 2 o (s ~ - (1.1- dim hylbutoX_VC
rb"fvlmethoxv -9 0- econreana- 5 S, 7 10 (1 9)1 6- a ra -ne The mixture
containing 1a,3(3-bis(tert- butyldimethylsilyloxy)-20(S)-(1,1-
dimethyl.butoxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene
from Example 18(1) (20 mg) was 10 treated with a 1M tetrahydrofuran
solution of tetra-n- butylammonium fluoride (1.0 ml) in tetrahydrofuran
(1.0 ml)  



in the same manner as shown in Example 17(4) (at an  external temperature
of 45C for 1 hour), followed by work  up and purification using preparative
thin layer 15 chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate:ethanol = 10:10:1, developed twice) to give the  titled compound
(2.724 mg, 14% for 2 steps) as a colorless  oil. IR(neat): 2929, 2852,
1747, 1635, 1455, 1369, 1218,  20 1122, 1052 cm-1. 1H NMR 8: 0.77(s, 3H),
0.91(t, J=7.OHz, 3H),  1.36(d. J=6.2Hz, 3H), 2.56-2.66(m, 1H), 2.77-2.89(m,
1H),  3.82(d, J=16.5Hz, 1H), 3.93(d, J=16.5Hz, 1H), 4.08(q,  J=6.2Hz, 1H),
4.19-4.30(m, 1H), 4.40-4.93(m, 1H), 5.01(s,  1H), 5.34(s, 1H), 5,60(s, 1H),
6.11(d, J=11.3Hz, 1H), X jim:  25 6.37(d, J=11.3Hz, 1H). MS(ESI) m/z:
495(M'+Na). UV 263.  (Example 19) (1) Pr ara_ti on or la (tee -bLtY i
mPthvlGi 1 yl xv)  118  2nom) (1 1 dimethylheXy10XYc Tbo~ et xy)=9,10_
'rop 7 10(1,9),16- etraene C;p
[tla,3f-Bis(tert_butyldlmethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  5 (50.7 mg,
0.0822 mmol) was treated with 2-methyl-2-heptanol (0.1 ml, 0.936 mmol),
N,N'-dicyclohexylcarbodiimide (27 mg,  0.131 mmol) and 4-(dimethylamino)
pyridine (0.01 g, 0.0822  mmol) in dichloromethane (1.0 ml) in the same
manner as  shown in Example 17(3) (at room temperature for 18 hours), 10
followed by work up and purification using preparative thin  



layer chromatography (0.5 mm x 2 plates, hexane:ethyl  acetate = 6:1,
developed twice) to give a mixture (30 mg)  containing the titled compound.
(2) Preparation of la ditty _ - - (1.~  15 6jmethy1heXy oxYcarbony
methoxy)-9 10-s 5. 7 - 10 (19) .16 -t atrAe= The mixture containing
la,3f3-bis(tert- butyldimethylsilyloxy)-20(S)-(1,1-
dimethylhexyloxycarbonylmethoxy) -9,.10-secopregna 20
5,7,10(19),16-tetraene from Example 19(1) (30 mg) was  treated with a 1M
tetrahydrofuran solution of tetra-n- butylammonium fluoride (1.0 ml) in
tetrahydrofuran (1.0 ml)  in the same manner as shown in Example 17(4) (at
an  external temperature of 50C for 1 hour), followed by work 25 up and
purification using preparative thin layer  chromatography (0.5 mm'x 2
plates, hexane:ethyl  acetate:ethanol = 5:5:1. developed twice) to give the
titled compound (7.414 mg, 18% for 2 steps) as a colorless - 119  oil.
IR(neat): 2929, 2852, 1745, 1727, 1625, 1562, 1450,  1369, 1122, 1052 cm-'.
'H NMR S: 0.77(s, 3H), 0.88(t,  J=7.OHz, 3H), 1.36(d, J=6.5Hz, 3H),
2.56-2.65(m, 1H), 2.77 5 2.87(m, 1H), 3.82(d, J=16.5Hz, 1H), 3.92(d,
J-16.5Hz, 1H),  4.07(q, J=6.5Hz, 1H), 4.21-4.29(m, 1H), 4.40-4.49(m, 1H),
5.01(s, IH), 5.34(s, 1H), 5.59(s, 1H), 6.11(d, J=11.3Hz,  1H), 6.37(d,
J=11.3Hz, 1H). MS m/z: 482(M'-H20), 57(100%).  W ?"nm : 264. 10 (Example
20) (1) prepfgr-ati on of I ethyl methvlD~S212Y acrvlate 



To a solution of acryloyl chloride (5.0 g, 55.2 mmol)  and
3-methyl-3-pentanol (7.6 ml, 60.8 mmol) in  dichloromethane, triethylamine
(23 ml, 166 mmol) was added 15 at room temperature under a nitrogen
atmosphere. After  stirring at room temperature for 14 hours, the reaction
mixture was diluted with dichloromethane and washed with  water and
saturated aqueous sodium chloride. The organic  layer was dried over
anhydrous sodium sulfate. After 20 evaporation under reduced pressure to
remove the solvent,  the resulting residue was purified by column
chromatography  (hexane:ethyl acetate = 10:1) to give the titled compound
(5.45 g, 63%) as a colorless oil. 'H NMR S: 0.82(t, J=7.6Hz, 6H), 1.37(s,
3H), 1.66- 25 1.96(m, 4H), 5.66(dd, J=10.3, 1.7Hz, 1H), 6.00(dd, J=17.3,
10.3Hz, 1H), 6.24(dd, J=17.3, 1.7Hz, 1H). (2) Prepar'ai, on of cz 3D s (
jPrt butyl di methyl 20 (S ) [ 2 ( 1 ethy 1 methy_1,D~4~2QXY~'arbonyl )
h4xy -9-10- - 120 pre ; a57 -10(.19) i 6-tetraene To a solution of
la,3f3-bis(tert- butyldimethylsilyloxy)-20(S)-hydroxy-9,10-secopregna-
5,7,10(19),16-tetraene (50 mg, 0.0894 mmol) and 1-ethyl-1 5 methylpropyl
acrylate (0.1 g, 0.640 mmol) in  tetrahydrofuran (1.0 ml), sodium hydride
(60% in oil, 3.4  mg, 0.085 mmol) was added at 0C under a nitrogen
atmosphere. After stirring at 5C for 18 hours, the  reaction mixture was
diluted with ethyl acetate and washed 10 with saturated aqueous ammonium
chloride and water. The  organic layer was dried over anhydrous sodium
sulfate.  



After evaporation under reduced pressure to remove the  solvent, the
resulting residue was purified by preparative thin layer chromatography
(0.5 mm x 2 plates, hexane:ethyl  15 acetate = 10:1, developed once) to
give a mixture (77.3 mg)  containing the titled compound. (3) Preparation
of la dihydroxY (1-ethY1~1- 20 The mixture containing 1a,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-(2-(1-ethyl-l-
methylpropoxycarbonyl)ethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene from
Example 20(2) (77.3 mg) was  treated with a 1M tetrahydrofuran solution of
tetra-n 25 butylammonium fluoride (1.0 ml) in tetrahydrofuran (1.0 ml)  in
the same manner as shown in Example 17(4) (at an  external temperature of
50C for 1 hour), followed by work  up and purification using preparative
thin layer 121  chromatography (0.5 mm x 4 plates, hexane:ethyl
acetate:ethanol = 5:5:1, developed twice) to give the  titled compound
(15.8 mg, 36% for 2 steps) as a colorless  oil. 5 IR(neat): 2973, 2931,
2881, 2850, 1727, 1461, 1444,  1367, 1263, 1195, 1056 cm1. 1H NMR 8:
0.77(s, 3H), 0.85(t,  J=7.6Hz, 6H), 1.28(d, J=6.5Hz, 3H), 1.37(s, 3H),
2.48(t,  J=6.8Hz, 2H), 2.55-2.66(m, 1H), 2.76-2.88(m, 1H), 3.44- 3.56(m,
1H), 3.57-3.71(m, 1H), 3.92(q, 3=6.5Hz, 1H), 4.19 10 4.28(m, 1H),
4.40-4.49(m, 1H), 5.01(s, 1H), 5.34(s, 1H),  5.57(s, 1H), 6.10(d, J=11.3Hz,
1H), 6.37(d, J=11.3Hz, 1H).  MS m/z: 486(M+) , 312(100*). UV ?,,,,nm: 264.
(Example 21) 30-b s (tgrt but'ti-1dimptbylsily )=  



(1) Prepa_rat i on of la. 15 20 (S ) ( 1 isonri2pyl 2 methylprop)xygnrbo
lyl methoxyl -s__.__1_0  [{1a,33-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetie acid  (30 mg, 0.049
mmol), 2, 4-dimethyl-3-pentanol (17 mg, 0.15 20 mmol),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide  hydrochloride (19 mg, 0.099
mmol), 4- (dimethylamino)pyridine (18 mg, 0.15 mmol) and  dichloromethane
(1 ml) were mixed and stirred overnight at  room temperature, followed by
separation using preparative 25 thin layer chromatography (0.5 mm x 2
plates, hexane:ethyl  acetate = 5:1, developed once) to give a mixture(22
mg)  containing the desired product as a colorless foam. (2) Preparation of
1a 35-dihySlTQXy-20(S)-(1-iso~rnr,vl-Z  122  -9,10- ,j.10(19) 16-te r ene
The mixture containing 1a,3(3-bis(tert-
butyldimethylsilyloxy)-20(8)-(1-isopropyl-2- 5
methylpropoxycarbonylmethoxy)-9,10-secopregna 5,7,10(19),16-tetraene from
Example 21(1) (22 mg, 0.031  mmol) was treated in tetrahydrofuran (0.62 ml)
with a 1M  tetrahydrofuran solution of tetra-n-butylammonium fluoride
(0.31 ml) in the same manner as shown in Example 17(4) (at 10 an external
temperature of 50C for 2 hours), followed by  work up and purification
using preparative thin layer  chromatography (0.5 mm x 2 plates,
hexane:ethyl  acetate:ethanol = 10:10:1, developed twice) to give the
titled compound (9.336 mg, 39% for 2 steps) as a colorless  15 glass. 



IR(neat): 3370, 2966, 2933, 2877, 2850, 1751, 1464,  1203, 1122, 1053 cm-'.
'H NMR b: 0.7B(s, 3H), 0.83-0.91(m,  12H), 1.38(d, J=6.4Hz, 3H),
2.56-2.65(m, 11i), 2.77-2.87(m,  1H), 3.98(d, J=16.7Hz, 1H), 4.08(d,
J=16.7Hz, 1H), 4.04 20 4.16(m. 1H), 4.18-4.36(br, 1H), 4.40-4.50(br, 1H),
4.67(t,  J=6.3Hz, 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.61(brs, 1H),  6.11(d,
J=11.4Hz, 1H), 6.37(d, J=11.4Hz, 1H). MS m/z:  312(M'-HOCH2CO2CH(i-Pr)z) ,
57(100%). UV A.,,,.nm: 264.  (Example 22) rpparat.i gn of f iCt is(t.  25
(1) P y7si1.. ^ny) 9 QY 9 n--5 7 1 0 (19 )i 6 - bLtvld,metn mat ra .ri 20
(S l ~-1 ~XY 1-I~1- (~2.+~...~_  pen afl uorOprS2j33il acetamj de 123
[(la,30-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (34.1 mg, 0.055
mmol), 2,2,3,3,3-pentafluoropropylamine  (41 mg, 0.28 mmol), 1-ethyl-3-(3 5
dimethylaminopropyl)carbodiimide hydrochloride (21 mg, 0.11  mmol),
1-hydroxybenzotriazole monohydrate (8 mg, 0.052  mmol) and dichloromethane
(0.55 ml) were mixed and stirred  overnight at room temperature, followed
by separation using  preparative thin layer chromatography (0.5 mm x 1
plate, 10 hexane:ethyl acetate = 5:1, developed once) to give (29 mg)  a
mixture containing the desired product as a colorless  foam. (2)
Preparation of ( la 3f~~ihydroxy-9 10-sepopregna- 5.7 1 _91 16 tetraen
20(Sl yl)cxy)-N-(2 2.3.3.3_ 



15 pent of 1 uoropronyl) acetamide The mixture containing
I{la,3(3-bis(tert- butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxy]-N-(2,2,3,3,3- pentafluoropropyl)acetamide from
Example 22(1) (29 mg, 20 0.039 mmol) was treated in tetrahydrofuran (0.78
ml) with a  1M tetrahydrofuran solution of tetra-n-butylammonium  fluoride
(0.39 ml) in the same manner as shown in Example  17(4) (at an external
temperature of 50C for 1.5 hours),  followed by work up and purification
using preparative thin 25 layer chromatography (0.5 mm x 2 plates,
hexane:ethyl  acetate:ethanol = 10:10:1, developed once and then 0.5 mm x
2 plates, dichloromethane:acetonitrile = 1:1, developed  once) to give the
titled compound (9.603 mg, 33% for 2 - 124  steps) as a colorless foam.
IR(neat): 3419, 3357, 2927, 2852, 1684, 1533, 1437,  1346, 1198, 1155,
1115, 1053, 1028 cm4. 1H NNR 6: 0.79(s,  3H), 1.36(d, J=6.6Hz, 3H),
2.55-2.65(m, 1H), 2.77-2.87(m, 5 1H), 3.86(d, J=15.5Hz, 1H), 4.02(d,
J=15.5Hz, 1H), 3.91- 4.09(m, 3H), 4.19-4.30(m, 1H), 4.41-4.49(m, 1H),
5.01(brs,  1H), 5.34(s, 1H),, 5.61(brs, 1H), 6.11(d, J=11.2Hz, 1H),
6.36(d, J=11.2Hz, 1H), 6.85-6.97(m, 1H). MS m/z: 519(M'),  91(100%). UV nm:
264. 10 (Example 23) (1) p. reparation of 1 ethyl 1 methyl r0 y1
bromoac~tata  To a solution of 3-methyl-3-pentanol (10.6 g, 103  mmol) in
dichioromethane (49 ml), N,N-dimethylaniline (15.0  g, 124 mmol) and
bromoacetyl bromide (25.0 g, 124 mmol) 15 were added and stirred at room
temperature for 2 hours  



under a nitrogen stream. The reaction mixture was poured  into water,
extracted with tert-butyl methyl ether, washed  sequentially with saturated
aqueous potassium bisulfate and  saturated aqueous sodium bicarbonate, and
then dried over 20 sodium sulfate. After evaporation under reduced pressure
to remove the solvent, the resulting residue was purified  by vacuum
distillation (5 mmHg, 71C to 72C) to give the  titled compound (20.4 g,
89%) as a colorless oil. IR(neat): 2975, 2942, 2883, 1731, 1461, 1382,
1290,  25 1180, 1133, 1108 cm'1. 1H NMR S: 0.88(t, J=7.5Hz, 6H),  1.41(s,
3H), 1.70-1.99(m, 4H), 3.76(s, 2H). ( 2 ) p Farat; on Qf i a 30 bis ( tent
butyl' aiPth. Ilyi oxv 1- 20(S)(1 ethyl_ methylprQv y`arbonvimethoxy)
c~na-5.7 - 125  dine To a solution of 1a, 3i-bis (tert-
butyldimethylsilyloxy)-20(S)-hydroxypregna-5 7-diene (5.00  g, 8.91 mmol)
in tetrahydrofuran (90 ml), sodium hydride 5 (60% in oil, 2.14 g, 53.5
mmol), 15-crown-5 (1.77 ml, 8.91  mmol) and I-ethyl-l-methylpropyl
bromoacetate (11.9 g, 53.5  mmol) were added, followed by heating at ref
lux for 16  hours under an argon atmosphere. After cooling to room
temperature, the reaction mixture was poured into saturated 10 aqueous
ammonium chloride and extracted with ethyl acetate  (twice). The combined
organic layers were washed with  saturated aqueous sodium chloride and
dried over anhydrous  magnesium sulfate. After evaporation under reduced
pressure to remove the solvent, the resulting residue was 15 purified by
column chromatography (hexane:t-butyl methyl  ether = 30:1 and then
hexane:toluene = 2:1) to give a  



mixture (5.59 g) containing the titled compound. (3) Preparation of 1a
dihydroxy-20(S)-(1-ethyl-1- letup y bonvlme hoxy) rgana-5 7-diene 20 The
mixture containing 1a,3(3-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-ethyl-l-
methylpropoxycarbonylmethoxy)pregna-5,7-diene from Example  23(2) (5.59 g),
a 1M tetrahydrofuran solution of tetra-n- butylammonium fluoride (79.5 ml,
79.5 ml) and acetic acid 25 (2 ml) were mixed and stirred at an external
temperature of  65C for 17 hours. After cooling to room temperature, the
reaction mixture was diluted with ethyl acetate, washed  sequentially with
aqueous potassium bisulfate, saturated 126  aqueous sodium bicarbonate and
saturated aqueous sodium  chloride, and then dried over anhydrous magnesium
sulfate.  After evaporation under reduced pressure to remove the  solvent,
the resulting residue was purified by column 5 chromatography (hexane:ethyl
acetate:ethanol = 5:5:0.3) to  give the titled compound (2.43 g, 57% for 2
steps) as a  pale yellow foam. IR(neat): 3369, 2968, 2939, 2875, 1751,
1722, 1460,  1375, 1294, 1209, 1132, 1055, 1032 cm-1. 1H NMR 6: 0.62(s,  10
3H), 0.85(t, J=7.5Hz, 6H), 0.94(s, 3H), 1.20(d, J=6.1Hz, 3H), 1.40(s, 3H),
2.27-2.41(m, 1H), 2.48-2.59(m, 1H), 2.66- 2.79(m, 1H), 3.39(m, 1H),
3.76(brs, 1H), 3.93(d, J=16.OHz,  1H), 4.01(d, J=16.0Hz, 1H), 4.07(m, 1H),
5.36-5.45(m, 1H),  5.69-5.76(m, 1H). MS m/z: 474(W) , 315(100%). UV
X,,,,,nm: 15 271, 282, 294. (4) Preparation of 1a 3_ djhvdroxy-20(
1-ethyl-l- metthy1prropoXyCarbony methoxv) 9 O aecoF~ggna- 5 7 , 10 (191=  



try la, 3(3-Dihydroxy-20(S)-(1-ethyl-l 20
methylpropoxycarbonylmethoxy)pregna-5,7-diene (2.42 g,  5.10 mmol) was
treated in tetrahydrofuran (650 ml) in the  same manner as shown in Example
4(3), except that light  irradiation was continued for 2 hours and 15
minutes,  followed by purification using column chromatography 25
(hexane.-ethyl acetate:ethanol = 7:3:0.3 and then  dichloromethane:ethyl
acetate:ethanol =. 6:1:0.1) to give  the titled compound (773 mg, 32%) as a
colorless foam. IR(neat): 3377, 2968, 2939, 2879, 1749, 1716, 1458,  - 127
1375, 1296, 1213, 1128, 1057 cm-1. 1H NMR 5: 0.53(s, 3H),  0.85(t, J=7.5Hz,
6H), 1.19(d, J=6.OHz, 3H), 1.39(s, 3H),  2.25-2.37(m, 1H), 2.55-2.65(m,
1H), 2.77-2.88(m, 1H),  3.36(m, 1H), 3.92(d, J=16.0Hz, 1H), 4.00(d,
J=16.0Hz, 1H), 5 4.17-4.29(br, 1H), 4.39-4.48(br, 1H), 4.99(m, 1H), 5.32(m,
1H), 6.03(d, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). MS m/z;  474(M4"),
134(100%). UV X,,,,,nm: 264. (Example 24) Synthesis of - - 10 (1) -
butyl(djMethyl)silyl)oxv}androsta-5 7 16-trien-17-yl  r fl uorom ha S 1l na
(1a,313)-1,3-Bis((tert- butyl(dimethyl)silyl)oxy)androsta-5,7-dien-l7-one
(21.0 g)  15 was dissolved in tetrahydrofuran (140 ml), to which 2-(N,N b
is (trif luoromethylsulf onyl) amino) pyridine (19.1 g) was  then added at
room temperature. After the reaction mixture  was cooled to -78C, a 1.0 M
tetrahydrofuran solution of  sodium bis(trimethylsilyl)amide (48.3 ml) was
further added 



20 dropwise. After continued stirring at -78C for 30 minutes,  saturated
aqueous sodium bicarbonate was added to the  reaction mixture, which was
then extracted with  hexane/ethyl acetate ='5/1. The extracted solution was
dried over anhydrous sodium sulfate and evaporated under 25 reduced
pressure to remove the solvent. The resulting  residue was washed with
acetonitrile (100 ml) to give the  titled compound (23.3 g, yield 89%).
'H-NMR(270MHz, CDC13) 6: 5.64-5.58(m, 2H), 5.43-5.37(m,  128  1H),
4.12-3.98(m, 1H), 3.74-3.68(m, 1H), 2.96-2.84(m, 1H),  2.48-2.26(m, 5H),
2.00-1.42(m, 1H), 0.97(s, 3H), 0.95(s,  3H), 0.89(s, 18H), 0.12(s, 3H),
0.107(s, 6H), 0.06(s, 3H).  (2) Synthesis of (1a.35)-1.3-bis((tert 5 butyl
imet yl) si lyl )oxylpregna-5 _ 7 _ 1 -triers-20-one
(1a,31i)-1,3-Bis((tert-
butyl(dimethyl)silyl)oxy)androsta-5,7,16-trien-17-yl
trifluoromethanesulfonate (40.3 g) was dissolved in  dimethylacetamide (203
ml), followed by addition of 10 tetrakis(triphenylphosphine)palladium(0)
(703 mg). The  resulting mixture was placed under reduced pressure and
then placed in a carbon monoxide atmosphere. This  procedure was further
repeated twice. A 0.98 M hexane  solution of dimethylaluminum chloride
(74.4 ml) was added 15 to the mixture at room temperature and then stirred
at room  temperature for 20 minutes. After heating to 58C and  stirring for
2 hours, water was added to the reaction  mixture, which was then extracted
with hexane/ethyl acetate = 1/1. The extracted solution was dried over
anhydrous  20 magnesium sulfate and concentrated under reduced pressure  



to give the titled compound (34.0 g, yield 100%). 1H-NMR(300MHz,
benzene-d6) 8: 6.01(dd, J=2.5, 2.7Hz,  1H), 5.72(d, J=5.8Hz, 1H),
5.43-5.36(m, 1H), 4.38-4.23(m,  11i), 3.58-3.51(m, 1H), 3.09-2.97(m, 1H),
2.63-2.53(m, 2H), 25 2.41-2.29(m, 1H), 2.08-1.96(m, 3H), 1.94(s, 3H), 1.83-
1.67(m, 2H), 1.05(s, 9H), 1.04(s, 3H), 0.95(s, 9H), 0.86(s,  3H), 0.19(s,
3H), 0.17(s, 3H), 0.11(s, 3H), 0.02(s, 3H).  (Example 25) Synthesia of la
3f-dihydroxy-20(S)-(1-ethvi-l 129  by propoxycarbonyl]et y1-9
10-secapregna- 5 1O(19) .16-tetraene (1) Synthesis of (Ia 3(.20S)-1
bis((tert- butyl(dimethyl)sily l)gxy A= na-5 7 16-tri n~ 20-01  5 The
(la,3A)-1,3-bis((tert butyl(dimethyl)silyl)oxy)pregna-5,7,16-trien-20-one
synthesized in Example 24 (45.0 g) was dissolved in toluene  (240 ml) and
then cooled to -20C, followed by stirring for  30 minutes.
Borane-dimethylsulfide complex (22.9 ml) was 10 added to the resulting
solution at -20C and stirred for 5  minutes. A 1M toluene solution of
(R)-2-methyl-CBS- oxazaborolidine (22.9 ml) was further added to the
solution  at -20C and stirred for I hour. Methanol was added to the
reaction mixture, which was then extracted with ethyl 15 acetate. The
extracted solution was dried over anhydrous  sodium sulfate and evaporated
under reduced pressure to  remove the solvent. The resulting residue was
purified by  silica gel column chromatography (liquid phase:  hexane/ethyl
acetate = 9/1) to give the titled compound  20 (23.3 g, yield 89%).
1H-NMR(300MHz, benzene-d6) 8: 5.71(d, J=4.9Hz, 1B),  



5.49(brs, 2H), 4.40-4.15(m, 2H), 3.59(brs, 1H), 3.13-3.03(m,  1H), 2.61(s,
iH), 2.59(s, 1H), 2.46-2.37(m, 1H), 2.20- 1.92(m, 4H), 1.85-1.47(m, 4H),
1.24(d, J=6.6Hz, 3H), 1.06(s, 25 9H), 0.99(s, 3H), 0.95(s, 9H), 0.91(s,
3H), 0.20(s, 3H),  130  0.18(s, 3H), 0.06(s, 3R), 0.05(s, 3H). (2 ) ~, of 1
ethylt~gYl ( leis (tp-rt -butyl rnp-t .lvi) o v) n - 20l)oxv)acetate 5
(1a,3P,20S)-1,3-Bis((tert-
butyl(dimethyl)silyl)oxy)pregna-5,7,16-trien-20-o1 (210 mg)  and 60% sodium
hydride (90 mg) were dissolved in  tetrahydrofuran (3.7 ml). To the
resulting solution,  15-crown-5-ether (83 l) and then 1-ethyl-1 10
methylpropylbromoacetate (502 mg) were added at room  temperature, followed
by heating to 60C. After stirring at  60C for 12 hours, methanol was added
to the solution,  which was then extracted with tert-butyl methyl ether.
The  extracted solution was dried over anhydrous sodium sulfate 15 and
evaporated under reduced pressure to remove the solvent.  The resulting
residue was purified by silica gel column  chromatography (liquid phase:
hexane/diethyl ether = 10/1)  and then silica gel column chromatography
(liquid phase:  hexane/methylene chloride = 1/2) to give the titled 20
compound (244 mg, yield 93%). 1H-NMR(300MHz, benzene-d6) 6: 5.70(d,
J=6.9Hz, 1H),  5.56(brs, 1H), 5.49-5.41(m, 1H), 4.38-4.25(m, 1H), 4.21(q,
J=6.3Hz, 1H), 3.99(d, 3=16.2Hz, 1H), 3.92(d, 3=16.2Hz, 1H),  3.63-3.55(m,
1H), 3.10-3.00(m, 1H), 2.64-2.53(m, 1H), 2.47- 25 2.36(m, 1H), 2.23-1.44(m,
12H), 1.41(d, 3=6.3Hz, 3H), 



1.31(s, 3H), 1.04(s, 9H), 0.98(s, 3H), 0.94(s, 9H), 0.89(s,  3H), 0.76(t,
J=7.4Hz, 6H), 0.18(s, 3H), 0.16(s, 3H), 0.13(s,  3H), 0.06(s, 3H). 131 - ti
(3) Synt s_of 1 ethyl] t methylpropyl (((la. 313- 20S )- 1.3 dihydroxypr
-na-5 7 16-trien-20-y loxv)acetate 1-Ethyl-1 -methylpropyl
((((Ia,3(3,20S)-1,3-bis(tert-
butyl(dimethyl)silyl)oxy)pregna-5,7,16-trien-20- 5 yl)oxy)acetate (203 mg)
was dissolved in a 1.0 M  tetrahydrofuran solution of tetrabutylammonium
fluoride (3.0 ml), followed by addition of acetic acid (75 g). The
resulting solution was heated to 60C, stirred for 12 hours  and then
extracted with ethyl acetate. The extracted 10 solution was dried over
anhydrous sodium sulfate and  evaporated under reduced pressure to remove
the solvent.  The resulting residue was purified by silica gel column
chromatography (liquid phase: hexane/ethyl acetate = 2/3)  to give the
titled compound (132 mg, yield 97%). 15 1H-NMR(300MHz, acetone-d6) b:
5.66-5.59(m, 2H), 5.45- 5.39(m, 1H), 4.14(q, J=6.6Hz, 1H), 4.09-3.95(m,
1H), 3.95(d,  J=16.2Hz, 1H), 3.86(d, J=16.2Hz, 1H), 3.80-3.70(m, 1.5H),
3.64-3.50(m, 0.5H), 2.49-2.39(m, 1H), 2.38-2.17(m, 4H),  2.12-2.06(m, 1H),
1.96-1.62(m, 8H), 1.54-1.42(m, 1H), 20 1.37(s, 3H), 1.30(d, 3=6.6Hz, 3H),
0.95(s, 3H), 0.90(s, 3H),  0.85(t, J=7.4Hz, 6H). (4) synthesis of
I30dihydroXY- -ethyl- 25 1-Ethyl-l-methylpropyl (((ia,3I,20S)-1,3-
dihydroxypregna-5,7,16-trien-20-yl)oxy)acetate (132 mg) was  dissolved in
tetrahydrofuran (500 ml). This solution was  



cooled to 18C under an argon stream and irradiated with UV 132  light for
30 minutes using a 5 kW UV irradiator with a  xenon-mercury lamp (280 to
320 nm, USHIO INC.)(3apanese  Patent Application No. 10-188880,
W000/01477). This  solution was further heated at ref lux for 2 hours and 5
evaporated under reduced pressure to remove the solvent.  The resulting
residue was purified by silica gel column  chromatography (liquid phase:
methylene chloride/ethyl  acetate = 6/4) to give the titled compound (34.2
mg, yield 26%). The compound thus prepared had the same individual  10
spectra as the compound prepared in Example 17(4).  (Example 26) (1) p_7 p3
rartion gf 1a. b (t 1silyla  L7 10(19 ,16-tetreene 15 [{ la,
3(3-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yi)oxy)acetic acid  (31 mg, 0.05
mmol) was treated with 3-ethyl-3-pentanol (9  mg, 0.08 mmol),
N,N'-dicyclohexylcarbodiim:ide (17 mg, 0.08  mmol) and
4-(dimethylamino)pyridine (6 mg, 0.05 mmol) in 20 dichlorornethane (0.5 ml)
in the same manner as shown in  Example 17(3) (at room temperature for 17
hours), followed  by work up and purification using preparative thin layer
chromatography (0.5 mm x 3 plates, hexane:ethyl acetate  10:1, developed
twice) to give a mixture (27.0 mg) 25 containing the titled compound. 1.
t9rnxy--20(.S)-( .  (2) PrgWa3rntj on of lot, d~- -^ 7 10(19)16- rare - 133



The mixture' containing la,3(3-bis(tert- butyldimethylsilyloxy)-20(S)-(1,1-
diethyipropoxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene from
Example 26(1) (27 mg) was 5 treated in tetrahydrofuran (1.7 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride  (0.57 ml) in
the same manner as shown in Example 17(4) (at  an external temperature of
50C for 2 hours) and then worked up. The resulting residue was purified by
10 preparative thin layer chromatography (0.5 mm x 2 plates,
dichloromethane:ethanol = 20:1, developed twice; 0.5 mm x 2  plates,
hexane:ethyl acetate:ethanol = 10:5:1, developed  three times; and then
0.25 mm x 2 plates,  dichloromethane:ethyl acetate = 3:1, developed twice)
to 15 give the titled compound (2.966 mg, 12.2% for 2 steps) as a
colorless oil. IR(neat): 3386, 2969, 2931, 2881, 2852, 1745, 1727,  1457,
1288, 1214, 1122, 1052 cm1. 111 NMR 6: 0.78(s, 3H),  0.81(t, J=7.3Hz, 9H),
1.36(d, J=6.3Hz, 3H), 1.84(q, J=7.3Hz, 20 6H), 2.18-2.47(m. 3H),
2.54-2.67(m, 1H), 2.76-2.88(m. 1H),  3.85(d, J=16.5Hz, 1H), 3.97(d,
J=16.5Hz, 1H), 4.04-4.13(m,  1H), 4.19-4.30(m. 1H), 4.39-4.49(m, 1H),
5.01(brs, 1H),  5.34(brs, 1H), 5.59(brs, 1H), 6.11(d, J=11.5Hz, 1H),
6.37(d,  J=11.2Hz, 1H). MS m/z: 312(M'-HOCH2000CEt3), 57(100%). UV  25
},,,,,nm : 263. (Example 27) (1) Preparation of la big (tert butyldimethyzl
si y- oxy) - 20 ( ` (cycloheptyrl oxySarbonylIDethoxy) - 9 10 - s econreana
- 134  [{1a,3(3-Bis(tert-butyldimethylsilyloxy)-9,10- 



secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (20 mg, 0.0324
mmol) was treated with cycloheptanol (6 .Ll, 5 0.0518 mmol),
N,N'-dicyclohexylcarbodiimide (10 mg, 0.0518  mmol) and
4-(dimethylamino)pyridine (4 mg, 0.0324 mmol) in  dichioromethane (1.0 ml)
in the same manner as shown in  Example 17(3) (at room temperature for 2
hours), followed  by work up and purification using preparative thin layer
10 chromatography (0.5 mm x 1 plate, hexane:ethyl acetate =  5:1, developed
once) to give a.mixture (26.7 mg) containing  the titled compound. (2)
p.,AQ of la - y- 20 ( S L ( r 1 ohentv1 axycarbon\'mthr' x') -2. 1 fl-secQ1
reana- 15 - maene The mixture containing 1a,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-
(cycloheptyloxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene
from Example 27(1) (26.7 mg) was 20 treated in tetrahydrofuran (0.7 ml)
with a 1M  tetrahydrofuran solution of tetra-n-butylammonium fluoride  (0.3
ml) in the same manner as shown in Example 17(4) (at  an external
temperature of 50C for 1 hour) and then worked  up. The resulting residue
was purified by preparative thin 25 layer chromatography (0.5 mm x 1 plate,
hexane:ethyl  acetate:ethanol = 5:5:1, developed twice) to give the  titled
compound (4.134 mg, 25% for 2 steps) as a colorless  oil. 135  IR(neat):
3326, 2927, 2852, 2358, 2321, 1749, 1627,  1558, 1448, 1218, 1122, 1053
cm'. 1H NMR 8: 0.77(s, 3H),  1.36(d, J=6.5Hz, 3H), 2.55-2.65(m, 1H),
2.76-2.87(m, 1H),  



3.85-4.17(m, 3H), 4.1B-4.29(m, 1H), 4.41-4.49(m, 1H), 4.94 5 5.07(m, 2H),
5.34(s, 3.H), 5.61(brs, 1H), 6.11(d, J-11.1Hz,  1H), 6.37(d, Jm11.IHz, 1H).
MS m/z: 466(W-HO), 55(100%).  UV )6,=nm: 263. (Example 28) (1) '
Preparation of 1a. 3 -bi .eTY.=b13~ 1~~me "Yi~rl~sy7,oxvr) - 10 20 (S) -
(.1--propylbutoxyccarbonylmethoxy 1-9, 10. s.ecopregna- 5.7.1.0 (J 9) .i .
tetraene . ((].a,3f3-His(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (20 mg,' 0.0324
mmol) was treated with 4-heptanol (7 l, 15 0.0518 mmol),
N,N`-dicyclohexylcarbodiimide (10 mg, 0.0518  rnmol) and
4-(dimethylainino)pyridine (4 mg, 0.0324 mmol) in  dichloromethane (1.0 ml)
in the same manner as shown in  Example 17(3) (at room temperature for.2
hours), followed  by work up and purification. using preparative thin layer
20 chromatography (0.5 mm x 1 plate, hexane: ethyl acetate 5:1, developed
once) to give a mixture (21.7 mg) containing  the titled compound. (2)
reprration of b u -o carbonylme _2:gxy) -9.10-secopr_egna.-5.7.10 (19) .16-
25 tetrsene The mixture containing 1a,33-bis(tert-
butyldimethylsilyloxy)-20(S)-(l-
propylbutoxycarbonylmethoxy)-9,10-secopregna-5,7,10('19),16 136  tetraene
from Example 28(1) (21.7 mg) was treated in  tetrahydrofuran (0.7 ml) with
a 1M tetrahydrofuran solution  of tetra-n-butylammonium fluoride (0.3 ml)
in the same  



manner as shown in Example 17(4) (at an external 5 temperature of 50C for 1
hour) and then worked up. The  resulting residue was purified by
preparative thin layer  chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate:ethanol = 5:5:1, developed twice) and then another  run of
preparative thin layer chromatography (0.5 mm x 1 10 plate, hexane-.ethyl
acetate:ethanol = 10:10:1, developed  twice) to give the titled compound
(4.266 mg, 27% for 2  steps) as a colorless oil. IR(neat): 3390, 3325,
2956, 2931, 2852, 1749, 1627,  1448, 1203, 1122, 1053 cm1. 1H NMR 8:
0.77(s," 3H), 0.90(t,  15 3=7.0Hz, 6H), 1.37(d, J=6.2Hz, 3H), 2.53-2.65(m,
1H), 2.76- 2.88(m, 1H), 3.87-4.17(m, 3H), 4.19-4.29(m, 1H), 4.39 4.49(m,
1H), 4.92-5.05(m, 2H), 5.34(s, 1H), 5.61(brs, 1H),  6.11(d, J=11.1Hz, iH),
6.38(d, J=11.1Hz. 1H). MS m/z:  450(M'-2H20), 57(100%). UV %,,,,,nm: 263.
20. (Example 29) (1) Preparation or' la 36 bis (tert_ butX.1 r~{ methyls?
!~*~-ox  [tla,3R-Bis(tert-butyldimethylsilyloxy)-9,10- 25
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid (20 mg, 0.03
mmol) was treated with 4-methyl-4-heptanol (6.3 mg. 0.048 mmol),
N,N'-dicyclohexylcarbodiimide (9.9 mg,  0.048 mmol) and
4-(dimethylamino)Pyr'idine (3.7 mg, 0.03 - 137  mmol) in dichloromethane
(0.3 ml) in the same manner as  shown in Example 17(3) (at room temperature
for 15 hours),  followed by work up and purification using preparative thin
layer chromatography (0.5 mm x 1 plate, hexane:ethyl 5 acetate = 10:1,
developed twice) to give a mixture (14.0  mg) containing the titled
compound. 



(2) Preparation of la 3_ dihydro -20(S)-(1-methyl-l- tetraene 10 The
mixture containing 1a,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-methyl-l-
propylbutoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16- tetraene from
Example 29(1) (14 mg) was treated in  tetrahydrofuran (0.5 ml) with a IM
tetrahydrofuran solution 15 of tetra- n-butylammonium fluoride (0.2 ml) in
the same  manner as shown in Example 17(4) (at an external  temperature of
50C for 2 hours) and then worked up. The  resulting residue was purified by
preparative thin layer  chromatography (0.25 mm x 2 plates,
dichloromethane:ethanol 20 = 20:1, developed three times) to give the
titled compound  (6.351 mg, 42.3% for 2 steps) as a colorless oil.
IR(neat): 3417, 2960, 2931, 2873, 1747, 1467, 1373, 1213, 1122, 1052 cm'.
iH NMR b: 0.77(s, 3H), 0.90(t,  J=7.3Hz, 6H), 1.36(d, J=6.6Hz, 3H), 1.40(s,
3H), 2.17- 25 2.47(m, 3H), 2.56-2.66(m, 1H), 2.76-2.88(m, 1H), 3.81(d,
J=16.5Hz, 1H), 3.94(d, J=16.5Hz, 1H), 4.02-4.13(m, 1H),  4.19-4.29(m, 1H),
4.40-4.51(m, 1H), 5.01(brs, 1H), 5.34(brs,  1H), 5.59(brs, 1H), 6.11(d,
J=11.4Hz, 1H), 6.37(d, J=11.1Hz,  - 138  1H) . MS m/ z : 312 (M'-HOCH2000C
(CH3) (C3H7) 2) , 71(100%). UV  ),,,,.nm: 264. (Example 30) ~1o  (1)
Ern"'-~a~1~11 of la. 3R-bis (tert-butyldimethvl c;i_1 v1 oxv  5 2o(E) (1
methylcyclohexyloxycarbonylmethoxv)-9.10
[(la,313-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxy]acetic acid  



(20 mg, 0.0324 mmol) was treated with 1-methylcyclohexanol 10 (7 Al, 0.0518
mmol), N,N'-dicyclohexylcarbodiimide (10 mg,  0.0518 mmol) and
4-(dimethylamino)pyridine (4 mg, 0.0324  mmol) in dichloromethane (1.0 ml)
in the same manner as  shown in Example 17(3) (at room temperature for 14
hours),  followed by work up and purification using preparative thin 15
layer chromatography (0.5 mm x 1 plate, hexane:ethyl  acetate = 7:1,
developed once) to give a mixture (14.0 mg)  containing the titled
compound. (2) pr arration of la 3B-dihydroXy-20(S)-(1 me hyl
cyclohexvlQgy_carbony methoxy) -9100- segopregna- 20 7.10(19),16-tetraene
The mixture containing la,3f3-bis(tert- butyldimethylsilyloxy)-20(S)-(1-
methylcyclohexyloxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene
from Example 30(1) (14.0 mg) was 25 treated in tetrahydrofuran (0.7 ml)
with a 1M  tetrahydrofuran solution of tetra-n-butylammonium fluoride  (0.3
ml) in the same manner as shown in Example 17(4) (at  an external
temperature of 50C for 1 hour) and then worked 139  up. The resulting
residue was purified by preparative thin  layer chromatography (0.5 mm x 1
plate, hexane:ethyl  acetate:ethanol = 5:5:1, developed once) to give the
titled  compound (4.220 mg, 27% for 2 steps) as a colorless oil. 5
IR(neat): 3446, 2931, 2852, 1747, 1446, 1211, 1124,  1053, 962 cm''. 1H NMR
6: 0.78(s, 3H), 1.37(d, J=6.8Hz, 3H),  1.49(s, 3H), 2.56-2.66(m, 1H),
2.77-2.89(m, 1H), 3.85(d,  J=16.5Hz, 1H), 3.98(d, J=16.5Hz, 1H), 4.09(q,
J=6.8Hz, 1H),  4.19-4.29(m, 1H), 4.41-4.49(m, 1H), 5.02(s, 1H), 5.34(s, 



10 1H). 5.60(brs, 1H), 6.11(d, J=11.6Hz, 1H), 6.38(d, J=11.6Hz,  1H). MS
m/z: 466(M'-H2O), 55(100%). UV %,,,m: 263. (Example 31) (1) Preparation of
lct 3B bis (tert butYldimethY1du y nxv l - 15 5.2 10( r1 9) , 1 6 -
tetraene [(1a, 3P-Bis(tent-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxylacetic acid  (20 mg, 0.0324
mmol) was treated with cyclododecanol (9 RI,  0.0518 mmol),
N,N'-dicyclohexylcarbodiimide (10 mg, 0.0518 20 mmol) and
4-(dimethylamino)pyridine (4 mg, 0.0324 mmol) in  dichioromethane (1.0 ml)
in the same manner as shown in  Example 17(3) (at room temperature for 14
hours), followed  by work up and purification using preparative thin layer
chromatography (0.5 mm x 1 plate, hexane:ethyl acetate 25. 7:1, developed
once) to give a mixture (21.6 mg) containing  the titled compound. (2) -
.(cyc1 ododecylogycarbonyl methoxy) - 9 10 -secopregna"  - 140  ,5_ _ 7.1_
0 (x191 . 1, 6 - etraene The mixture containing 1a,3f-bis(tert-
butyldimethylsilyloxy)-20(S)-
(cyclododecyloxycarbonylmethoxy)-9,10-secopregna 5 5,7,10(19),16-tetraene
from Example 31(1) (21.6 mg) was  treated in tetrahydrofuran (0.7 ml) with
a 1M  tetrahydrofuran solution of tetra-n-butylammonium fluoride  (0.3 ml)
in the same manner as shown in Example 17(4) (at  an external temperature
of 50C for 1 hour) and then worked 10 up. The resulting residue was
purified by preparative thin  layer chromatography (0.5 mm x 1 plate,
hexane:ethyl  



acetate:ethanol = 5:5:1, developed once) to give the titled  compound
(4.971 mg, 28% for 2 steps) as a colorless oil. IR(neat): 3446, 2931, 2850,
1748, 1471, 1446, 1205,  15 1124, 1053 Cull. 'H NMR b: 0.77(s, 3H).
2.56-2.66(m, 1H),  2.77-2.87(m, 1H), 3.90(d, J=16.5Hz, Ili), 4.02(d,
3=16.5Hz,  1H), 4.09(q, J=6.5Hz, 1H), 4.19-4.29(m, 1H), 4.41-4.49(m,  1H),
5.01(s, ].H), 5.04-5.15(m, 1H), 5.34(s, 1H), 5.60(brs,  1H), 6.10(d,
J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). MS m/z: 20 518(M'-2H20), 55(1000. UV
7 ,.nm: 263.  (Example 32) (1) Preparatipn of _ - 20 (S)(1 methy1cyc1Qpefl
1o) carbonylmethoxy) -9 . 10- secopregna- 5. 7 10 (19) .16-tetraeae 25
[{Ia,3(3-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetic acid  (30 mg, 0.048
mmol) was treated with 1-methylcyclopentanol  (4.8 mg, 0.048 mmol),
N,N'-dicyclohexylcarbodiimide (9.9 mg, - 141  0.048 mmol) and
4-(dimethylamino)pyridine (3.7 mg, 0.03  mmol) in dichloromethane (0.3 ml)
in the same manner as  shown in Example 17(3) (at room temperature for 15
hours),  followed by work up and purification using preparative thin 5
layer chromatography (0.5 mm x 2 plates, hexane:ethyl  acetate = 10:1,
developed twice) to give a mixture (20.0  mg) containing the titled
compound. (2) Preparation of 1a 35-dihyd roxg_..24C (1 m thyl cyC1Opentyl
oxy arb nY1met~xv) g i n-seconregna_  10 5- 7 .10(19) -16-tetraene The
mixture containing la, 3(3-bis(tert- butyldimethylsilyloxy)-20(S)-(1- 



methylcyclopentyloxycarbonylmethoxy)-9,10-secopregna-
5,7,1O(19),16-tetraene from Example 32(1) (20 mg) was 15 treated in
tetrahydrofuran (0.5 ml) with a 1M  tetrahydrofuran solution of
tetra-n-butylammonium fluoride  (0.29 ml) in the same manner as shown in
Example 17(4) (at  an external temperature of 50C for 1.5 hours) and then
worked up. The resulting residue was purified by 20 preparative thin layer
chromatography (0.5 mm x 2 plates,  dichloromethane:ethanol = 20:1,
developed three times) to  give the titled compound (7.666 mg, 54.3% for 2
steps) as a  colorless oil. IR(neat): 3392, 2965, 2933, 2873, 2850, 1747,
1444,  25 1375, 1222, 1180, 1122, 1052 cm-1. 'H NMR 6: 0.77(s, 3H),
1.36(d, J=6.4Hz, 3H), 2.19-2.51(m, 3H), 2.56-2.68(m, 1H),  2.77-2.89(m,
1H), 3.83(d, J=16.3Hz, 1H), 3.95(d, 3=16.3Hz,  1H), 4.02-4.14(m, 1H),
4.21-4.31(m, 1H), 4.41-4.51(m, 1H), 142  5.01(brs, 1H), 5.34(brs, 1H),
5.60(brs, 1H), 6.11(d,  J=11.4Hz, 1H), 6.37(d, J=11.lHz, 1H). MS m/z:
470(M4),  312 (M+-HOCH2C0006Hj1) , 83(100-%). UV h,,,,nm : 263. (Example
33) 5 (1) 12-r arat; on of 1a. b s (tert butyldimethyLs vl o  2 0
(SS(cyclooctyloxycarbonvlmethoxy)-9 10-sPeopregna-
[{la,3(-Bis(tert-butyldimethylsilyloxy)-9,10
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetic acid  10 (21.3 mg,
0.035 mmol) was treated with cyclooctanol (14.0  mg, 0.109 mmol),
N,N'-dicyclohexylcarbodiimide (24.0 mg,  0.116 mmol) and
4-(dimethylamino)pyridine (10.0 mg, 0.082  mmol) in dichloromethane (0.3
ml) in the same manner as  shown in Example 17(3) (at room temperature for
15 hours), 



15 followed by work up and purification using preparative thin  layer
chromatography (0.5 mm x 2 plates, hexane:ethyl  acetate = 15:1, developed
twice) to give a mixture (16.6  mg) containing the titled compound. (2)
Preparation ion of 1 a 3D-di rgXy-20 (S)- 20 ( yc o tyl_ ,oxyrarbonyl h0)
Y) -9 . 0-seconr"~,gna- 5 10(19).16-tetraene The mixture containing
1a,3f3-bis(tert- butyldimethylsilyloxy)-20(S)-
(cyclooctyloxycarbonylmethoxy)-9,10-secopregna 25 5,7,10(19),16-tetraene
from Example 33(1) (16.5 mg) was  treated with a 1M tetrahydrofuran
solution of tetra-n- butylammonium fluoride (0.25 ml) in the same manner as
shown in Example 17(4) (at an external temperature of 45C - 143  for 30
minutes). The reaction mixture was purified by  preparative thin layer
chromatography (0.5 mm x 2 plates,  dichloromethane:ethanol = 15:1,
developed twice and then  0.25 mm x 1 plate, hexane:ethyl acetate:ethanol =
10:5:1, 5 developed four times) to give the titled compound (3.5 mg,  20%
for 2 steps). as a colorless oil. IR(neat): 3392, 2928, 2856, 1744, 1468,
1204, 1124,  1052 cm-1. 'H NMR 6: 0.77(s, 3H). 1.36(d, J=6.7Hz, 3H),
2.56-2.66(m, 1H), 2.78-2.89(m. 1H), 3.89(d, J=16.3Hz, 1H), 10 4.00(d,
J=16.3Hz, 1H), 4.07(q, 3=6.7Hz, 1H), 4.19-4.31(m,  1H), 4.41-4.50(m, 1H),
4.96-5.10(m. 1H), 5.02(brs, 1H),  5.34(brs, 1H), 5.60(brs, 1H), 6.10(d,
J=11.7Hz, 1H), 6.37(d,  3=11.7Hz, 1R). MS m/z : 480(W-HO), 69(100%). UV
),,,,,,nm: 263.  (Example 34) t,,,ty} dimethv~ ~'~ ~ y? oxvl - 



-bis(tgr 15 (1) P7-eparat? on of la~___ X3(3
[(1a,30-His(tent-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-Yl)oxylacetic acid 20 (22.0 mg,
0.036 mmol) was treated with nonan-5-ol (14.0 mg,  0.097 mmol),
N,N'-dicyclohexylcarbodiimide (24.0 mg, 0.116  mmol) and
4-(dimethylamino)pyridine (10.0 mg, 0.082 mmol)  in dichloromethane (0.3
ml) in the same manner as shown in  Example 17(3) (at room temperature for
15 hours), followed 25 by work up and purification using preparative thin
layer  chromatography (0.5 mm x 2 plates, hexane:ethyl acetate =  15:1,
developed twice) to give a mixture (17.4 mg)  containing the titled
compound. 144  (2) Preparation of la butylpent lOxvcarbonylmPthoxy) -9
10-secopre9na- The mixture containing la,3(3-bis(tert 5
butyldimethylsilyloxy)-20(S)-(1-
butylpentyloxycarbonylmethoxy)-9,10-secopregna- 5,7,1O(19),16-tetraene from
Example 34(1) (16.4 mg) was  treated with a 1M tetrahydrofuran solution of
tetra-n- butylammonium fluoride (0.25 ml) in the same manner as 10 shown in
Example 17(4) (at an external temperature of 45C  for 30 minutes). The
reaction mixture was purified by  preparative thin layer chromatography
(0.5 mm x 2 plates,  dichloromethane:ethanol = 15:1, developed twice; 0.25
mm x  1 plate, hexane:ethyl acetate:ethanol = 10:5:1, developed 15 four
times; 0.25 mm x 1 plate, toluene:ethyl acetate = 1:1,  developed twice;
and then 0.25 mm x 1 plate,  dichloromethane:ethyl acetate = 3:1, developed
once) to  



give the titled compound (1.7 mg, 10% for 2 steps) as a  colorless oil. 20
IR(neat): 3384, 2932, 2860. 1746, 1444, 1370, 1204,  1124, 1054 cm-1. 'H
NMR 6: 0.77(s, 3H), 0.87(t, J=6.9Hz, 3H),  0.88(t, J=6.9Hz, 3H), 1.37(d,
J=6.6Hz, 3H), 2.56-2.66(m,  1H), 2.78-2.89(m, 1H), 3.93(d, J=16.5Hz, 1H),
4.04(d,  J=16.5Hz, 1H), 4.08(q, 3=6.6Hz, 1H), 4.20-4.30(m, 1H), 25
4.40-4.50(m, Ili), 4.96(quint., J=6.3Hz, 1H), 5.01(brs, 1H),  5.34(brs,
1H), 5.60(brs, 1H), 6.10(d, J=11.5Hz, 1H), 6.38(d,  J=11 .5Hz, 1H). MS m/z:
312(M'-CH3C02CH(CHZCH2CHZCH3)2) ,  57(100-%). UV %,,,m: 263. 145  (Example
35) ( 1 ) Pre of 1a 98 bis( butyl hylsjly nxv)- .2p ) -( 1- dimethylurop x
car ony'Lm -,) -9 - 1 0- o r pna 5
({la,3(i-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetic acid  (13.0 mg, 0.021
mmol) was treated with tert-amyl alcohol  (7.0 mg, 0.079 mmol),
N,N'-dicyclohexylcarbodiimide (7.0 mg,  0.034 mmol) and
4-(dimethylamino)pyridine (3.0 mg, 0.025 10 mmol) in dichloromethane (0.2
ml) in the same manner as  shown in Example 17(3) (at room temperature for
1 hour),  followed by work up and purification using preparative thin
layer chromatography (0.5 mm x 1 plate, hexane:ethyl  acetate = 15:1,
developed twice) to give a mixture (9.2 mg) 15 containing the titled
compound. (2) Pxepara:tjoa of la - _ - - A methylpropoxyCarbony1meth xvl-9
10-secoyreana- The mixture containing 1a,3p-bis(tert 20
butyldimethylsilyloxy)-20(S)-(1,1- 



dimetbylpropoxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene
from Example 35(1) (10.0 mg) was  treated with a 1M tetrahydrofuran
solution of tetra-n- butylammonium fluoride (0.15 ml) in the same manner as
25 shown in Example 17(4) (at an external temperature of 45C  for 40
minutes). The reaction mixture was purified by  preparative thin layer
chromatography (0.5 mm x 1 plate,  dichloromethane: ethanol = 15:1,
developed once, - 146  dichloromethane:ethanol = 10:1. developed once) to
give the  titled compound (3.6 mg, 34% for 2 steps) as a colorless  oil.
IR(neat): 3392, 2972, 2932, 2848, 1744, 1444, 1370,  5 1220, 1122, 1054
cm4. 1H NMR 6: 0.77(x, 3H), 0.87(t,  3=7.4Hz, 3H), 1.36(d, 3=6.5Hz, 3H),
1.43(s, 6H), 2.55- 2.66(m, 1H), 2.76-2,87(m, 1H), 3.82(d, J=16.3Hz, 1H),
3.94(d, J=16.3Hz, 1H), 4.07(q, 3=6.5Hz, 1H), 4.19-4.29(m,  1H),
4.39-4.49(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H), 10 5.60(brs, 1H), 6.10(d,
J=11.8Hz, 1H), 6.37(d, J=11.8Hz, 1H).  MS m/z: 312(M'-CH,COZC(CH,),CH,CH,)
, 71(100%). UV X,,,,nm: 263.  (Example 36) bis(tPrt butyldim L%UZ oxy)- (l)
E of la - ( damantan 2 y~gyc-arhonvlmethy - - - 15 [{
la,3P-His(tent-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (30 mg, 0.048
mmol) was treated with 2-adamantanol (12 mg,  0.0768 mmol),
N,N'-dicyclohexylcarbodiimide (16 mg, 0.0768 20 mmol) and
4-(dimethylamino)pyridine (6 mg, 0.048 mmol) in  



dichloromethane (1.0 ml) in the same manner as shown in  Example 17(3) (at
room temperature for 14 hours), followed  by work up and purification using
preparative thin layer  chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate = 25 6:1, developed once) to give a mixture (15.0 mg) containing
the titled compound. f la 3(3 dihvdr,~V-~n(.) - (ariamantan-2  (2) VIO -
147  tp-trdeng  The mixture containing 1a,3p-bis(tert
butyldimethylsilyloxy)-20(S)-(adamantan-2-
yloxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16- 5 tetraene from
Example 36(1) (15.0 mg) was treated in  tetrahydrofuran (1.0 ml) with a 1M
tetrahydrofuran solution of tetra- n-butylammonium fluoride (1.0 ml) in the
same  manner as shown in Example 17(4) (at an external  temperature of 45C
for 1. hour), followed by work up. The 10 resulting residue was purified by
preparative thin layer  chromatography (0.5 mm x 1 plate,: hexane: ethyl
acetate:ethanol = 10:10:1, developed twice) to give the  titled compound
(1.024 mg, 40 for 2 steps) as a colorless  oil. 15 XR(neat): 3325, 2927,
2850, 1626, 1576, 1448, 1122,  1045 cm-1. 'H NMR b: 0.78(s, 3H),
2.56-2.67(m, 1H), 2.77- 2.87(m, 1H), 3.92-4.17(m, 3H), 4.20-4.30(m, 1H),
4.40- 4.50(m, 1H), 4.98-5.04(m, 2H), 5.34(s, 1H), 5.62(brs, 1H),  6.11(d,
3=11.6Hz, 1H), 6.38(d, 3=11.6Hz, 1H). MS m/z: 20 504 (M'-H2O) , 135(100-%).
UV X,,,.nm: 263.  



(Example 37) (1) _  methyl pentyl oxvc onyl m hgxy) - 9 . 10- secopregna- 7
10(79).16-tetraene 25 ({la,3(3-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (26 mg. 0.042
mmol) was treated with 2-methyl-2-hexanol  (0.1 ml, 0.699 mmol),
N,N'-dicyclohexylcarbodiimide (14 mg, - 148 0.067 mmol) and
4-(dimethylamino)pyridine (5 mg, 0.042  mmol) in tetrahydrofuran (1.0 ml)
in the same manner as  shown in Example 17(3) (at room temperature for 14
hours),  followed by work up and purification using preparative thin 5
layer chromatography (0.5 mm x 1 plate, hexane: ethyl  acetate = 6:1,
developed once) to give a mixture (15.0 mg)  containing the titled
compound. (2) p parati on of la 3 di y  dimeihy ntyInNycarbonvamet oxy)-9.
10-seconreana- 10 7 IQ (-19) 1 6-tgjxm2ne The mixture containing
1a,30-bis(tert- butyldimethylsilyloxy)-20(S)-(1,1-
dimethylpentyloxycarbonylmetboxy)-9,10-secopregna- 5,7,10(19),16-tetraene
from Example 37(1) (15.0 mg) was 15 treated in tetrahydrofuran (1.0 ml)
with a 1M  tetrahydrofuran solution of tetra-n-butylammonium fluoride  (1.0
ml) in the same manner as shown in Example 17(4) (at  an external
temperature of 45C for 1 hour) and then worked  up. The resulting residue
was purified by preparative thin 20 layer chromatography (0.5 mm x 1 plate,
hexane:ethyl a cetate:ethanol = 10:10:1, developed twice) to give the  



titled compound (1.784 mg, 9% for 2 steps) as a colorless  oil. IR(neat):
3323., 2927, 2852, 1749, 1626, 1558, 1448,  25 1 254, 1209, 1122, 1053
cm"'. 1H NMR 6: 0.78(s, 3H), 0.90(t,  3 =7.0Hz, 3H), 1.36(d, J=6.8Hz, 3H),
2.55-2.66(m, 1H), 2.77- 2.88(m, iH), 3.82(d, J=16.2Hz, 1H), 3.94(d,
3=16.2Hz, 1H),  3.99-4.12(m, 1H), 4.20-4.29(m, 1H), 4.41-4.50(m, 1H), 149
5.01(s, 1H), 5.34(s, 1H), 5.60(brs, 1H), 6.11(d, 3=11.3Hz,  1H), 6.37(d,
J=11.3Hz, 1H). MS m/z: 468(M'-H20), 57(100%).  UV X'.nm: 262. (Example 38)
5 (1) 20() (1 y1rn n ?oxyc b911St1Th thoxv)-9.10  FSecQ retina 5 7 1o (19 )
Z 6-tetraene  [{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxylacetic acid  10 (20.5 mg,
0.033 mmol) was treated with 2,3-dimethylbutan-2- of (7.5 mg, 0.073 mmol),
N,N'-dicyclohexylcarbodiimide  (18.0 mg, 0.087 mmol) and
4-(dimethylamino)pyridine (6.8 mg,  0.056 mmol) in dichloromethane (1.0 ml)
in the same manner  as shown in Example 17(3) (at room temperature for 16
15 hours), followed by work up and purification using  preparative thin
layer chromatography (0.5 mm x 3 plates,  hexane:ethyl acetate = 15:1,
developed once) to give a  mixture (6.6 mg) containing the titled compound.
(2) PyAparAtiD of la.3 dihydrQxy - 2 0(S -9 1 -sgon-re g1 a- 20 tT'zm -T n;
St'lp r QYoxvcarb4n.Y-ZIDKy 5 7 10 ( 91.16-tetraene 



The mixture containing la,3j3-bis(tert-
butyldimethylsilyloxy)-20(S)-(1,1,2-
trimethylpropoxycarbonylmethoxy)-9,10-secopregna 25 5,7,10(19),16-tetraene
from Example 38(l) (6.0 mg) was  treated with a 1M tetrahydrofuran solution
of tetra-n- butylammonium fluoride (0.1 ml) in the same manner as shown  in
Example 17(4) (at an external temperature of 45C for 150  20 minutes). The
reaction mixture was purified by  preparative thin layer chromatography
(0.5 mm x I plate,  dichloromethane:ethanol = 15:1, developed once) to give
the  titled compound (1.6 mg, 10% for 2 steps) as a colorless 5 oil.
IR(neat): 3384, 2972, 2932, 2852, 1744. 1444, 1372,  1218, 1124, 1054 cm'.
'H NMR 5: 0.77(s, 3H), 0.89(d,  J=7.2Hz, 6H), 1.36(d, J=6.7Hz, 3H), 1.41(s,
3H), 1.42(s,  3H), 2.54-2.66(m, 1H), 2.76-2.87(m, 1H), 3.82(d, J=16.5Hz, 10
1H), 3.94(d, J=16.5Hz, 1H), 4.07(q, 36.7Hz, 1H), 4.18- 4.29(m, 1H),
4.41-4.49(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H),  5.59(brs, 1H), 6.11(d,
J=11.0Hz, 1H). 6.37(d, J=11.OHz, 1H).  MS m/z: 387(M'-CH(CH3)2CH(CH3)2),
85(100%) 85(100%). UV nm: 263.  15 (Example 39) (1) Ps,e r ion of a 3(~ b ~
s [tArt butyl - lohe 1Q ar On~rlmPtjZ0 cien
[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10- 20
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxylacetic acid  (27 mg, 0.044
mmol) was treated with 1-ethylcyclohexanol  (17 mg, 0.133 mmol),
N,N'-dicyclohexylcarbodiimide (18 mg,  



0.087 mmol) and 4-(dimethylamino)pyridine (16 mg, 0.131  mmol) in
dichloromethane (0.4 ml) in the same manner as 25 shown in Example 17(3)
(at room temperature for 15 hours),  followed by work up and purification
using preparative thin  layer chromatography (0.5 mm x 2 plates,
hexane:ethyl  acetate = 5:1. developed once) to give a mixture (25 mg) -
151  containing the titled compound. (2) Preparation of i 3 }=L1=-
ehvlcyc~ohe~v~okycarbony1mONyl-9.0-seconregna- ~ 7 'l 0 (1 91 i 6-te -raene
5 The mixture containing 1a,3p-bis(tert- butyldimethylsilyloxy)-20(S)-(1-
ethylcyclohexyloxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene
from Example 39(1) (25 mg) was  treated in tetrahydrofuran (0.66 ml) with a
1M 10 tetrahydrofuran solution of tetra-n-butylammonium fluoride  (0.33 ml)
in the same manner as shown in Example 17(4) (at  an external temperature
of 60C for 1.5 hours) and then  worked up. The resulting residue was
purified by  preparative thin layer chromatography (0.5 mm x 2 plates, 15
dichloromethane:ethyl acetate:ethanol = 10:10:1, developed  once) to give
the titled compound (7.157 mg, 33% for 2  steps) as a colorless glass.
IR(neat): 3380, 2931, 2852, 1745, 1448, 1211. 1122,  1053 cm-1. 1H NMR S:
0.78(s, 3H), 0.82(t, J=7.6Hz, 3H),  20 1.37(d, J=6.4Hz, 3H), 2.57-2.62(m,
1H), 2.78-2.84(m, 1H), 3.86(d, J=16.3Hz, 1H), 3.99(d, J=16.3Hz, 1H),
4.09-4.20(m,  1H), 4.20-4.30(m, 1H), 4.40-4.49(m, 1H), 5.01(brs, 1H),
5.34(s, 1H), 5.60(brs, 1H), 6.11(d, J-11.4Hz, 1H), 6.37(d,  



J=11.4Hz, 1H). MS m/z: 312(M4-HOCH,CO2Ce115), 69(100%). UV  25 264.
(Example 40) (1) Ernarafii pn of l~x._~? bps t ter bLtv7r n---Q~'hY1
~v~QXY1- ~ l nvri nn[+TV 1 ph r~'3r~ -~.s " h0 V ~ ^ 4 - 1~- 2f(S -( -methv
152  [{1a,3p-Bis(tent-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (19 mg, 0.031
mmol) was treated with 1-methylcyclooctanol 5 (13 mg, 0.091 mmol),
N,N'-dicyclohexylcarbodiimide (13 mg,  0.063 mmol) and
4-(dimethylamino)pyridine (11 mg, 0.090  mmol) in dichloromethane (0.3 ml)
in the same manner as  shown in Example 17(3) (at room temperature for 15.
hours),  followed by work up and purification using preparative thin 10
layer chromatography (0.5 mm x 2 plates, hexane:ethyl  acetate = 5:1,
developed once) to give a mixture (15 mg)  containing the titled compound.
(2) R djh roxy-20f  15 The mixture containing 1a.3I-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-
methylcyclooctyloxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene
from Example 40(1) (15 mg) was 20 treated in tetrahydrofuran (0.46 ml) with
a 1M  tetrahydrofuran solution of tetra-n-butylammonium fluoride  (0.23 ml)
in the same manner as shown in Example 17(4) (at  an external temperature
of 60C for 1.5 hours) and then  worked up. The resulting residue was
purified by 



25 preparative thin layer chromatography (0.5 mm x 2 plates,
dichloromethane:ethyl acetate:ethanol = 10:10:1, developed  once) to give
the titled compound (5.527 mg, 35% for 2 as a colorless foam.   steps) 153
IR(neat): 3390, 2927, 2852, 1743, 1448, 1373, 1205,  1115, 1053 cm-1. 1H
NMR 6: 0.77(s, 3H), 1.36(d, J=6.4Hz, 3H),  2.57-2.63(m, 1H), 2.79-2.84(m,
1H), 3.81(d, 3=16.3Hz, 1H),  3.94(d, J=16.3Hz, 1H), 4.04-4.16(m, 1H),
4.20-4.30(m, 1B), 5 4.40-4.49(m, 11i), 5.01(brs, 1H), 5.34(s, lH),
5.60(brs, IH)1  6.11(d, J=11.2Hz, 1H), 6.37(d, 3=11.2Hz, 1H). MS m/z:
312(M{-HOCHZCO2C,H17) , 69(100%). UV ?nm: 263. (Example 41) (1) is i i ,
O-- 10 ' [{la,3p-Bis(tart-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (26 mg, 0.042
mmol) was treated with 2,8-dimethyl-5-nonanol 15 (0.1 g, 0.580 mmol),
N,N'-dicyclohexylcarbodiimide (14 mg,  0.067 mmol) and
4-(dimethylamino)pyradine (5 mg, 0.042  mmol) in dichloromethane (1.0 ml)
in the same manner as  shown in Example 17(3) (at room temperature for 14
hours),  followed by work up and purification using preparative thin (0.5
mm x l plate, hexane:ethyl  20 layer chromatography acetate = 6:1,
developed once) to give a mixture (30.0 mg)  containing the titled
compound. ( 2 ) FrAparation  25 



The mixture containing 1a,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-(4-methyl-l-(3-
methylbutyl)pentyloxycarbonylmethoxy)-9,10-secopregna 154
5,7,10(19),16-tetraene from Example 41(1) (30.0 mg) was  treated in
tetrahydrofuran (1.0 ml) with a 1M  tetrahydrofuran solution of
tetra-n-butylammonium fluoride  (0.8 ml) in the same manner as shown in
Example 17(4) (at 5 an external temperature of 50C for 1 hour) and then
worked  up. The resulting residue was purified by preparative thin  layer
chromatography (0.5 mm x 1 plate, hexane:ethyl  acetate:ethanol = 10:10:1,
developed twice) to give the  titled compound (8.820 mg, 39% for 2 steps)
as a colorless  10 oil. IR(neat): 2953, 2931, 2870, 2852, 1749, 1732, 1653,
1558, 1468, 1367, 1201, 1122, 1053 cm'1. 1H NMR 8: 0.78(x,  3H), 0.86(t,
J=6.4Hz, 12H), 1.37(d, J=6.5Hz, 3H), 2.54- 2.67(m, 1H), 2.76-2.90(m, 1H),
3.93(d, J=17.6Hz, 1H), 15 4.04(d, J=17.6Hz, 1H), 4.09(q, J=6.8Hz, 1H),
4.20-4.29(m,  Ili), 4.41-4.49(m, 1H), 4.86-4.98(m, 1H), 5.01(s, 1H),
5.34(s, 1H), 5.61(brs, 1H), 6.11(d, J=10.8Hz, 1H), 6.38(d,  J=10.8Hz, 1H).
MS m/z: 524(M'-H20), 57(100%). UV ?m nm: 264.  (Example 42) 20 (1)
PrAparatto of 1a bi s (tart-b l v7 di ethv' ^; , ~,' ^srvl  ~~,~or~cina 5 7
10 (  [t1a,3p-Bis(tent-butyldimethylstl.yloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetic acid  25 (26 mg, 0.042
mmol) was treated with 1,1,2,2 tetramethylpropanol (0.1 g, 0.861 mmol),
N,N'- dicyclohexylcarbodiimide (14 mg, 0.067 mmol) and 4- 



(dimethylamino)pyridine (5 mg, 0.042 mmol) in - 155  dichloromethane (1.0
ml) in the same manner as shown in  Example 17(3) (at room temperature for
14 hours), followed  by work up and purification using preparative thin
layer  chromatography (0.5 mm x 1 plate, hexane:ethyl acetate = 5 6:1,
developed once) to give a mixture (25.0 mg) containing  the titled
compound. (2) Preparation of la 30i di hvdroxy-70 { ~ - - 10 The mixture
containing la,3(3-bis(tert- butyldimethylsilyloxy)-20(S)-(1,1,2,2-
tetramethylproPYloxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 42(1) (25.0 mg) was  treated in
tetrahydrofuran (1.0 ml) with a 1M 15 tetrahydrofuran solution of
tetra-n-butylammonium fluoride  (0.8 ml) in the same manner as shown in
Example 17(4) (at  an external temperature of 50C for 1 hour) and then
worked  up. The resulting residue was purified by preparative thin  layer
chromatography (0.5 mm x 1 plate, hexane:ethyl 20 acetate:ethanol =
10:10:1, developed twice) to give the  titled compound (1.558 mg, 8% for 2
steps) as a colorless  oil. IR(neat): 2960, 2929, 2850, 1747, 1724, 1371,
1120,  1053 cm-2. 1H NMR 6: 0.77(s, 3H), 0.96(s, 9H), 1.36(d, 25 J=6.5Hz,
3H), 2.54-2.66(m, 1H), 2.75-2.88(m. 1H), 3.81(d,  J=16.2Hz, 1H), 3.94(d,
J=16.2Hz, 1H), 4.08(q, J=5.9Hz, 1H),  4.19-4.30(m, 1H), 4.40-4.49(m, Ili),
5.02(s, IH). 5.34(s,  1H), 5.60(brs, 1H), 6.11(d, J=11.3Hz, 1H), 6.37(d,
J=11.3Hz, - 156  1H). MS m/z: 387(M'-C,H15), 57(100%). UV 264.  



(Example 43) rPnarat~, of 1 bis (.t rat b_utY3 di m l ~ i 1 y'1_Q'S[V ~ - 5
j{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetic acid  (22.0 mg, 0.036
mmol) was treated with 1-ethylcyclopentanol  (11.3 mg, 0.099 mmol),
N,N'-dicyclohexylcarbodiimide (13.1 10 mg, 0.064 mmol) and
4-(dimethylamino)PYridine (4.7 mg,  0.039 mmol) in dichloromethane (0.5 ml)
in the same manner  as shown in Example 17(3) (at room temperature for 4
hours),  followed by work up and purification using preparative thin  layer
chromatography (0.5 mm x 3 plates, hexane:ethyl 15 acetate = 15:1,
developed once) to give a mixture (13.5 mg)  containing the titled
compound. ui la 3[i diY~Vdr~xy l S) - (1- (2) Prenaratign 20 The mixture
containing 1a,3p-bis(tert- butyldimethylsilyloxy)-20(S)-(1-
ethylcyclopentyloxycarbouylmethoxy)-9,10-secopregna- 5,7,1O(19),16-tetraene
from Example 43(1) (12.5 mg) was  treated with a IM tetrahydrofuran
solution of tetra-n 25 butylammonium fluoride (0.2 ml) in the same manner
as shown  in Example 17(4) (at an external temperature of 45C for 20
minutes). The reaction mixture was purified by  preparative thin layer
chromatography (0.5 mm x 2 plates,  157  dichloromethane:ethanol = 15:1,
developed twice) to give  the titled compound (4.2 mg, 26% for 2 steps) as
a  colorless oil. IR(neat): 3400, 2932, 2876, 1742, 1446, 1370, 1218, 



5 1120, 1054 cm-'. 1H NMR b: 0.77(s. 3H), 0.85(t, J=7.4Hz, 3H),  1.36(d,
J=6.6Hz, 3H), 2.55-2.64(m, 1H), 2.76-2.89(m, 1H),  3.84(d, J=16.3Hz, 1H),
3.96(d, 3=16.3Hz, 11i), 4.08(q,  J=6.6Hz, 1H), 4.19-4.30(m, 1H),
4.40-4.50(m, 1H), 5.01(brs,  1H), 5.34(brs, 1H), 5.59(brs, 1H), 6.10(d,
J=11.1Hz, 1H), 10 6.37(d, J=11.1Hz, 1H). MS m/z: 484(M'), 55(100%). UV
?,,,,,nm: 263. (Example 44) (1) p~BIarat, on of la. 3 butyi mtm:Lbyl 1 v1
c:x ) - 1 cvclogrnnvl 1 methyl PthoXys"'"'''^__`= 1metbo 2_2L~  15 - -
((Ia,3(3-Bis(tert-butyldimethylsilyloxy)-9,10 secopregna-5,7,
10(19),16-tetraen-20(S)-yl)oxylacetic acid  (58.4 mg, 0.095 mmol) was
treated with 2-cyclopropyl-2- propanol (29 mg, 0.290 mmol),
N,N'-dicyclohexylcarbodiimide 20 (39 mg, 0.189 mmol) and
4-(dimethylamino)pyridine (35 mg,  0.286 mmol) in dichioromethane (0.95 ml)
in the same manner  as shown in Example 17(3) (at room temperature for 15
hours), followed by work up and purification using column  chromatography
(hexane:ethyl acetate = 10:1) to give a 25 mixture(54 mg) containing the
titled compound. (2) Erepara 4 on oT 1 re 3(- dihvdroX1L t -cvclo~LQ>ZY  5
7 t0(19) 16-tetra-ne - 158  The mixture containing la,3fi-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-cyclopropyl-l-
methylethoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16- tetraene from
Example 44(1) (49 mg) was treated in 5 tetrahydrofuran (1.4 ml) with a 1M
tetrahydrofuran solution  



of tetra-n-butylammonium fluoride (0.7 ml) in the same  manner as shown in
Example 17(4) (at an external  temperature of 60C for 2 hours) and then
worked up. The  resulting residue was purified by preparative thin layer 10
chromatography (0.5 mm x 4 plates, hexane:ethyl  acetate:ethanol = 10:10:1,
developed once and then 0.5 mm x  2 plates, toluene:ethyl acetate = 5:6,
developed once) to  give the titled compound (3.561 mg, 9% for 2 steps) as
a  colorless foam. 15 IR(neat): 3388, 2972, 2931, 2850, 1745, 1442, 1371,
1221, 1119, 1053 cm-1. 11i NMR 8: 0.40-0.49(m, 4H), 0.77(s,  3H),
2.21-2.45(m, 3H), 2.57-2.62(m, 1H), 2.79-2.84(m, 1H),  3.81(d, J=16.3Hz,
1H), 3.93(d, J=16.3Hz, 1H), 4.03-4.22(m,  1H), 4.20-4.30(m, 1H),
4.40-4.50(m, 1H), 5.01(brs, 1H), 20 5.34(s, 1H), 5.60(brs, 1H), 6.10(d,
J=11.3Hz, 1H), 6.37(d,  J=11.3Hz, 1H). MS m/z: 312(M'-HOCH2CO2C6H11),
83(100%). W  X,,,.nm: 264. (Example 45) (1) Preparation of 1a 3 b s ( tert
butyl di m hylg j l yl xy)_  25 9-0 ( 9) (1.1.2 trimethy1ppropOxyccarb0ny)
m _ hoxy) - 9.10  secopregna 5 7 (l9)i 6-tetraene
[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  - 159  (43.1 mg,
0.070 mmol) was treated with 2,4-dimethyl-2- pentanol (0.1 g, 0.861 mmol),
N,N'-dicyclohexylcarbodiimide  (23 mg, 0.112 mmol) and
4-(dimethylamino)pyridine (10 mg,  0.070 mmol) in dichloromethane (1.0 ml)
in the same manner 5 as shown in Example 17(3) (at room temperature for 14
hours), followed by work up and purification using  



preparative thin layer chromatography (0.5 mm x 2 plates,  hexane:ethyl
acetate = 6:1, developed twice) to give a  mixture (28.0 mg) containing the
titled compound. 10 (2) Preparation of la3B dihv roxv-20(Sl-(1.1,2  ri m
thy prooxyc3arbonyi me hooxv) - 9 10 - secopreuna- 5 7 10(19).16-te raene
The mixture containing 1a,3p-bis(tert- butyldimethylsilyloxy)-20(S)-(1,1,2-
15 trimethylpropoxycarbonylmethoxy)-9,10-secopregna 5,7,10(19),16-tetraene
from Example 45(1) (28.0 mg) was  treated in tetrahydrofuran (1.0 ml) with
a 1M  tetrahydrofuran solution of tetra-n-butylammonium fluoride  (1.0 ml)
in the same manner as shown in Example 17(4) (at 20 an external temperature
of 50C for 1 hour) and then worked  up. The resulting residue was purified
by preparative thin  layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate:ethanol = 5:5:1, developed once) and then another  run of
preparative thin layer chromatography (0.5 mm x 1 25 plate,
dichloromethane:methanol = 20:1, developed once) to  give the titled
compound (2.195 mg, 7% for 2 steps) as a  colorless oil. IR(neat): 2952,
2929, 1747, 1456, 1369, 1215, 1124,  - 160  1053 cm-1. 1H NMR 6: 0.77(s,
3H), 0.93(d, J=6.5Hz, 6H),  1.36(d, J=6.8Hz, 3H), 2.56-2.66(m, 1H),
2.77-2.87(m, 1H),  3.80(d, J=16.2Hz, 1H), 3.92(d, J=16.2Hz, 1H), 4.07(q,
J=6.2Hz, 1H), 4.20-4.30(m, 1H), 4.40-4.50(m, 1H), 5.02(s, 5 1H), 5.34(S,
1H), 5.60(brs, 1H), 6.11(d, J=11.1Hz, 1H),  6.38(d, J=11.1Hz, 1H). MS m/z:
468(M'-H20), 57(100%). UV  A,.nm : 264. 



(Example 46) (1) Preparation of la 3 bis (t'ert butyldimethyi si lyloxyl -
10 20 CS (1 methylcyc1ohepty oXYCarbony -9.10  [{1a,3p-Bis(tert-b
utyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid (29.4 mg, 0.048
mmol) was treated with 1 15 methylcycloheptanol (11.3 mg, 0.088 mmol),
N,N'- dicyclohexylcarbodiimide (29.0 mg, 0.141 mmol) and 4-
(dimethylamino)pyridina (6.9 mg, 0.056 mmol) in  dichloromethane (0.6 ml)
in the same manner as shown in  Example 17(3) (at room temperature for 14
hours), followed 20 by work up and purification using preparative thin
layer  chromatography (0.5 mm x 3 plates, hexane:ethyl acetate =  15:1,
developed twice) to give a mixture (10.4 mg)  containing the titled
compound. (2)  25 methy? Cy 1~ hoptYloxy aarbonY 10-s - 5 7 1 0 (1 9) 1
6-tetraene The mixture containing la,3f3-bis(tert-
butyldimethylsilyloxy)-20(S)-(1- - 161
methylcycloheptyloxycarbonylmethoxy) -9, 10-secopregna-
5,7,10(19),16-tetraene from Example 46(1) (9.3 mg) was  treated with a 1M
tetrahydrofuran solution of tetra-n- butylammonium fluoride (0.15 ml) in
the same manner as 5 shown in Example 17(4) (at an external temperature of
48C  for 20 minutes). The reaction mixture was purified by  preparative
thin layer chromatography (0.5 mm x 2 plates.  dichloromethane:ethanol =
15:1, developed twice and then  0.25 mm x 1 plate, hexane:ethyl
acetate:ethanol = 10:5:1, 



10 developed twice) to give the titled compound (3.0 mg, 14%  for 2 steps)
as a colorless oil. IR(neat): 3376, 2928, 2852, 1744, 1444, 1372, 1220,
1122, 1050 cm'. 'H NMR S: 0.77(s, 3H), 1.36(d, J=6.5Hz, 3H),  2.54-2.65(m,
1H), 2.75-2.87(m, 1H), 3.83(d, J=16.5HZ, 1H), 15 3.95(d, J=16.5Hz, 1H),
4.08(q, J=6.5Hz, 1H), 4.19-4.29(m,  1H), 4.40-4.49(m, 1H), 5.01(brs, 1H),
5.34(brs, 1H),  5.60(brs, 1H), 6.10(d, J=12.lHz, 1H), 6.37(d, J=12.1Hz,
1H).  MS m/z: 387(M'-COHls), 67(100%). UV A,,,,,,nm: 264. (Example 47) 20
(1) Preparation of la.3 bis butyld hVIRily Y2=  2nre1_{3 3-dimetthyl-1-(2 2
d m ,1 Y1~ropX~) bL oxygarbonyl methoxy.) - 9 10 - secopre_Qna- 5 7.10i19)
,16-tetraene j{1a,313-Bis(tent-butyldimethylsilyloxy)-9,10- 25
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (30 mg, 0.049
mmol) was treated with 2,2,6,6-tetramethyl- heptan-4-ol (26 mg, 0.156
mmol), N,N'- dicyclohexylcarbodiimide (16 mg, 0.078 mmol) and 4 - 162
(dimethylamino)pyridine (6.0 mg, 0.049 mmol) in  dichloromethane (0.5 ml)
in the same manner as shown in  Example 17(3) (at room temperature for 2
hours), followed  by work up and purification using preparative thin layer
5 chromatography (0.5 mm x 3 plates, hexane:ethyl acetate =  10:1,
developed once) to give a mixture (20.0 mg)  containing the titled
compound. (2) Preparation of Ja  . ( 2 2 dimethylproRy.l) hUtOxYS IlY1
methoxv'} - 9 10 -seconregna- 10 57.1O(19) .16-tune 



The mixture containing 1a,3[3-bis(tert-
butyldimethylsilyloxy)-20(S)-(3,3-dimethyl-l-(2,2-
dimethylpropyl)butoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 47(1) (20 mg) was 15 treated in
tetrahydrofuran (0.52 ml) with a 1M  tetrahydrofuran solution of
tetra-n-butylammonium fluoride  (0.26 ml) in the same manner as shown in
Example 17(4) (at  an external temperature of 60C for 2 hours) and then
worked up. The resulting residue was purified by 20 preparative thin layer
chromatography (0.5 mm x 2 plates,  dlchloromethane:ethanol = 20:1,
developed twice) to give  the titled compound (12.122 mg, 45.6% for 2
steps) as a  colorless oil. IR(neat): 3390, 2952, 2869, 2852, 1747, 1727,
1367,  25 1191, 1126, 1051 cm'. 'H NMR b: 0.76(s, 3H), 0.91(s, 6H),
0.92(s, 6H), 1.37(d, J=6.4Hz, 3H), 2.17-2.47(m, 3H), 2.55- 2.66(m, 1H),
2.76-2.88(m, 1H). 3.84(d, J=16.7Hz, 1H), 3.96(d, J=16.5Hz, 1H), 4.09(q,
J=6.4Hz, 1H), 4.18-4.30(m,  163  1H), 4.41-4.49(m, 1H), 5.01(brs, 1H),
5.16-5.27(m, IH),  5.34(brs, 1H), 5.58(brs, 1H), 6.10(d, J-11.4Hz, 1H),
6.37(d,  J11.2Hz, 1H). MS m/z: 527(W-Me), 57(100%). UV Xm,,nm: 264.
(Example 48) 5 (1) Preparation of la.30-bis(t rt- ntyldi et ylsilyl .- 20
(_ ) - (1 . 1 .3 3-tetramethylbutoxycarbonylmethoxy )- 9.- 0- secoprggn
-5.7,10(39),1_6-tetraene [(la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  10 (63.1 mg,
0.102 mmol) was treated with 2,4,4 trimethylpentan-2-ol (21.5 mg, 0.165
mmol), N,N'- 



dicyclohexylcarbodiimide (34.0 mg, 0.165 mmol) and 4-
(dimethylamino)pyridine (12.5 mg, 0.102 mmol) in  dichloromethane (1.5 ml)
in the same manner as shown in 15 Example 17(3) (at room temperature for 15
hours), followed  by work up and purification using preparative thin layer
chromatography (0.5 mm x 4 plates, hexane:ethyl acetate =  15:1, developed
twice) to give a mixture (7.7 mg) containing the titled compound. 20 (2)
Preparation of la, -dthyd,,,roxy-20(S)-(1.1.3_3-
tetramethylbutoxycarbonylmethoyy)-9.10-Deco ragna- 5,.7.10(19).16-tetraene
The mixture containing 1a,3P-bis(tert-
butyldimethylsilyloxy)-20(S)-(1,1,3,3- 25
tetramethylbutoxycarbonylmethoxy)-9,10-secopregna 5,7,10(19),16-tetraene
from Example 48(1) (7.7 mg) was  treated with a 1M tetrahydrofuran solution
of tetra-n- butylammonium fluoride (0.1 ml) in the same manner as shown -
164  in Example 17(4) (at an external temperature of 43C for  30 minutes).
The reaction mixture was purified by  preparative thin layer chromatography
(0.5 mm x 1 plate,  dichloromethane:ethanol = 15:1, developed once) to give
the 5 titled compound (2.0 mg, 4% for 2 steps) as a colorless oil.
IR(neat): 3400, 2932, 1744, 1444, 1368, 1220, 1112,  1054 cm-'. 'H NMR 6:
0.77(s, 3H), 0.99(s, 9H), 1.36(d,  J=6.6Hz, 3H), 1.52(s, 6H), 1.80(s, 2H),
2.55-2.66(111, 1H),  2.77-2.88(m, 1H), 3.79(d, J=16.3Hz, 1H). 3.91(d,
J=16.3Hz, 10 1H), 4.07(q, J=6.6Hz, 1H), 4.19-4.30(m, 1H), 4.39-4.50(m,
1H), 5.01(brs, 1H), 5.34(brs, 1H), 5.59(brs, 1H), 6.10(d,  J=11.1Hz, 1H),
6.37(d, J=11.1Hz, 1H). MS m/z: 482(M'-H2O),  



57(100%). UV X,,.nm: 263. (Example 49) 15 (1) Preparation of 1a 3R bis(tert
butyld methv1ly nxv)- 910-secopregna- 7 10( 9)16-tet_raene
[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  20 (18.7 mg,
0.030 mmol) was treated with a 0.1 M  dichloromethane solution of
2,2,4,4-tetramethylpentan-3-ol  (0.5 ml), N,N'-dicyclohexylcarbodiimide
(10.0 mg, 0.048  mmol) and 4-(dimethylamino)pyridine (4.0 mg, 0.033 mmol)
in  the same manner as shown in Example 17(3) (at room 25 temperature for
17 hours). The reaction mixture was  purified by preparative thin layer
chromatography (0.5 mm x  2 plates, hexane:ethyl acetate = 15:1, developed
twice) to  give a mixture (23.4 mg) containing the titled compound. - 165
(2) p eparat'on of la 3 -di droxy- 00(S)-(1-tert-butyl- 2 2 -di me
thylnrnoxycarbony1methoxy)-9.10-secopregna- 5,,7.10(12).16-ttraene The
mixture containing 1a,3p-bis(tert 5
butyldimethylsilyloxy)-20(S)-(1-tert-butyl-2,2-
dimethylpropoxycarbonylmethoxy)-9,10-secopregna- 5,7,1O(19),16-tetraene
from Example 49(1) (23.0 mg) was  treated with a 1M tetrahydrofuran
solution of tetra-n- butylammonium fluoride (0.3 ml) in the same manner as
shown 10 in Example 17(4) (at an external temperature of 42C for  30
minutes). The reaction mixture was purified by  preparative thin layer
chromatography (0.5 mm x 1 plate,  dichloromethane:ethanol = 15:1,
developed twice) to give  the titled compound (7.1 mg, 46% for 2 steps) as
a 



15 colorless oil. IR(neat): 3384, 2932, 1750, 1478, 1444, 1370, 1226,
1124, 1054 cml. 1H NMR b: 0.78(s, 3H), 0.99(s. 9H), 1.00(s,  9H), 1.38(d,
J=6.3Hz, 3H), 2.54-2.65(m, 1H), 2.75-2.88(m,  1H), 3.98(d, J=16.8Hz, 1H),
4.09(d, J=16.8Hz, 1H), 4.07 20 4.16(m, 1H), 4.16-4.30(m, 1H), 4.39-4.50(m,
114), 4.66(s,  1H), 5.01(brs, 1H), 5.34(brs, 1H), 5.61(brs, 1H), 6.11(d,
J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). MS m/z: 496(M`-H20),  57(100-W). UV
1,.rLm: 264. (Example 50) 25 (1) Preparation of la bis(tert but
rLdi11e'thyjg{lylnxy)- 20(S)-(l 1 diethyl 2 methylprOPOXYcarbonyl met y ) -
9 . 10  secopregna 5 7 10(l9) 16-tetraene
[(1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10- - 166
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (600 mg, 0.97
mmol).was treated with 3-ethyl-2-methyl-3- pentanol (380 mg, 2.92 mmol),
N,N'-dicyclohexylcarbodiimide  (602 mg, 2.92 mmol) and
4-(dimethylamino)pyridine (357 mg, 5 2.92 mmol) in dichloromethane (9.7 ml)
in the same manner  as shown in Example 17(3) (at room temperature for 15
hours), followed by work up and purification using column  chromatography
(hexane:ethyl acetate = 20:1) to give a  crude product (460 mg), 100 mg of
which was further 10 purified by preparative thin layer chromatography (0.5
mm x  1 plate, hexane:ethyl acetate = 10:1, developed once) to  give a
mixture (6.0 mg) containing the titled compound. (2) Preparation of la. 3
ihy rQXy- 2 0 (S )L1 1-di hy-7-2- methylpropoXycarbfly l methoXy) -9
0-secopreana 15 5-7.10 1 ).16-tetraene 



The mixture containing 1a,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-(1,1-diethyl-2-
methylpropoxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene from
Example 50(1) (6 mg) was 20 treated with a 1M tetrahydrofuran solution of
tetra-n- butylammonium fluoride (1.0 ml) in the same manner as shown  in
Example 17(4).(at an external temperature of 50C for  1.5 hours) and then
worked up. The resulting residue was  purified by preparative thin layer
chromatography (0.5 mm x 25 2 plates, dichloromethane:ethanol = 20:1,
developed twice  and then 0.25 mm x 2 plates, dichloromethane:ethanol =
20:1,  developed twice) to give the titled compound (2.189 mg,  2.07% for 2
steps) as a colorless oil. - 167  IR(neat): 3390, 2969, 2931, 2883, 2850,
1745, 1727,  1461, 1371, 1288, 1209, 1122, 1052 cm". 1H NMR 6: 0.77(s,
3H), 0.83-0.98(m, 12H), 1.37(d, J=6.6Hz, 3H), 2.55-2.66(m,  1H),
2.76-2.88(m, 1H), 3.86(d, J=16.5Hz, 1H), 3.99(d, 5 J=16.5Hz, 1H),
4.05-4.16(m, 1H), 4.19-4.31(m, 1H), 4.40- 4.50(m, 1H), 5.01(brs, 1H),
5.34(brs, 1H), 5.59(brs, 1H),  6.11(d, J=11.4Hz, 1H), 6.37(d, J=11.0Hz,
1H). MS m/z:  387 (M'-C(Et)2(i-Pr)) , 57(100t). UV Xmmnm: 264. (Example 51)
10 (1) bj tyldimethylSilYloka1 9.10 ecopregn -5 7 10(19) . - tpzraen 20(S)
y1)oxyl N (2 ?-dimethy  j{1a,3P-His(tert-butyldimethylsilyloxy)-9,10
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  15 (15 mg,
0.0243 mmol) was treated with 2,2- dimethylpropylamine (11 mg, 0.126 mmol),
1-ethyl-3-(3- 



dimethylaminopropyl)carbodiimide hydrochloride (23 mg,  0.120 mmol) and
1-hydroxybenzotriazole monohydrate (3 mg,  0.024 mmol) in dichloromethane
(1.5 ml) in the same manner 20 as shown in Example 22(1) (at room
temperature for 13  hours), followed by work up and separation using
preparative thin layer chromatography (0.5 mm x 2 plates,  hexane:ethyl
acetate = 2:1, developed once) to give a  mixture (14 mg) containing the
desired product as a 25 colorless oil. (2) PrAparati on of ; ( 1 a dihy
roxy-9 l0-s onT'eana- S 7.10(19) 16 tetraen 20(S) vlloxy}-N-(2 2-
dimethvopyl)a e~ e 168  The mixture containing [{1a,3A-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxy]-N-(2, 2-dimethylpropyl)acetamide from  Example 51(1)
(13 mg) was treated in tetrahydrofuran 5 (0.2 ml) with a 1M tetrahydrofuran
solution of tetra-n- butylammonium fluoride (0.2 ml) in the same manner as
shown  in Example 17(4) (at an external temperature of 55C for 1 hour) and
then worked up. The resulting residue was  purified by preparative thin
layer chromatography (0.5 mm x  10 2 plates, dichloromethane:ethanol =
10:1, developed once) to give the titled compound (4.174 mg, 40% for 2
steps) as  a colorless glass. IR(neat): 3421, 2931, 2852, 1670, 1541, 1367,
1055  cm-1. 1H NMR S: 0.80(s, 3H), 0.93(s, 9H), 1.36(d, J=6.3Hz,  15 3H).
2.20-2.45(m, 3H), 2.55-2.64(m, 1H), 2.78-2.90(m, 1H), 3.05-3.15(m, 2H),
3.79-4.08(m, 3H), 4.20-4.30(br, 1H),  4.39-4.49(br, 1H), 5.01(brs, 1H),
5.35(s, 1H), 5.61(brs,  



1H), 6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H), 6.70(brs,  1H). MS m/z:
312(M+-HOCH2CONHCH2C(CH3)3) , 57(100%). UV 20 ,,nm: 264.  (Example 52) (1)
2 'reparation of T{la 3(3b s(tert butylnim h?Si1y~.0XX)_9,t0 secopreana-5 7
10(19).16- ra n 20(S) y] loxyl N (1 _ethy~lpr4RY1 )aCetamide 25
[{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (15 mg, 0.0243
mmol) was treated with 1-ethylpropylamine  (11 mg, 0.126 mmol),
1-ethyl-3-(3 169  dimethylaminopropyl)carbodiimide hydrochloride (23 mg,
0.120 mmol) and 1-hydroxybenzotriazole monohydrate (3 mg,  0.024 mmol) in
dichloromethane (1.5 ml) in the same manner  as shown in Example 22(1) (at
room temperature for 13 5 hours), followed by work up and separation using
preparative thin layer chromatography (0.5 mm x 2 plates,  hexane: ethyl
acetate = 2:1, developed once) to give a  mixture (15 mg) containing the
desired product as a  colorless oil. 10 (2) Preparation of ((
n-39-dtbydLOXV-9,10-seaozxrcja&=  5,7.10(1 )16 tgtraen 20 (S) N (1 ethy l
prropyl) a amide The mixture containing [(la,3(3-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16- 15
tetraen-20(S)-yl)oxy]-N-(1-ethylpropyl)acetamide from Example 52(1) (14 mg)
was treated in tetrahydrofuran  (0.2 ml) with a 1M tetrahydrofuran solution
of tetra-n- butylammonium fluoride (0.2 ml) in the same manner as shown  



in Example 17(4) (at an external temperature of 55C for 20 1 hour) and then
worked up. The resulting residue was  purified by preparative thin layer
chromatography (0.5 mm x  2 plates, dichloromethane:ethanol = 10:1,
developed once)  to give the titled compound (5.136 mg, 50% for 2 steps) as
a colorless glass. 25 IR(neat): 3401, 2964, 2931, 2875, 2850, 1662, 1533,
1458, 1107, 1057 cm'. 'H NMR b: 0.80(s, 3H), 0.90(t,  J=7.3Hz, 3H), 1.35(d,
J=6.3Hz, 3H), 2.18-2.47(m, 3H), 2.58- 2.62(m, 1H), 2.79-2.84(m, 1H),
3.80-4.08(m, 4H), 4.24(brs, - 170  1H), 4.39-4.49(br, 1H), 5.01(brs, 1H),
5.35(s, 1H),  5.60(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.37-6.38(m, 2H). MS
m/z: 312(M'-HOCH2CONHCH(C2H5)CH2CH3) , 58(100%). UV X,,.nm: 264.  (Example
53) 5 (1) Preparation of Fflaj bis(tert- }~~X]~~j,j,~~~y1~i 7Y~~)-9,
10-secopregna-~ _7.10(191 t ra n 20(S) yllnxyl
-N-isonrn=yl-N-methylacetamide  [{ lot,
3P-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid 10 (14.2 mg,
0.023 mmol) was treated with isopropylmethylamine  (8.4 mg, 0.115 mmol),
1-ethyl-3-(3- dimethylaminopropyl)carbodiimide hydrochloride (22 mg,  0.115
mmol) and 1-hydroxybenzotriazole monohydrate (3.5 mg,  0.023 mmol) in
dichloromethane (0.4 ml) in the same manner 15 as shown in Example 22(1)
(at room temperature for 13  hours), followed by work up and separation
using  preparative thin layer chromatography (0.5 mm x 2 plates,
hexane:ethyl acetate = 2:1, developed once) to give a  mixture (7 mg)
containing the desired product as a 



20 colorless oil. (2) preparation of 1(la 3- dihydroXy-9 10-secopregna- 5 7
10(19) 16 tetraen 20(S)_y1)oxyl-N-isoprOpyl-N- methyla tamide The mixture
containing [{la,313-bis(tert 25
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxyl-N-isopropyl-N-methylacetamide from  Example 53(1) (6
mg) was treated in tetrahydrofuran (0.18  ml) with a 1M tetrahydrofuran
solution of tetra-n - 171  butylammonium fluoride (0.09 ml) in the same
manner as  shown in Example 17(4) (at an external temperature of 55C  for 2
hours) and then worked up. The resulting residue was  purified by
preparative thin layer chromatography (0.5 mm x 5 2 plates,
dichloromethane:ethanol = 10:1, developed once)  to give the titled
compound (2.330 mg, 27% for 2 steps) as  a colorless glass. . IR(neat);
3408, 2970, 2931, 2875, 2850, 1628, 1367,  1101, 1054 cm-1. 'H NMR 6:
0.77(s, 3H), 1.09(d, J=6.6Hz, 3H),  10 1.13-1.38(rn, 6H), 2.79(d, J=6.6Hz,
3H), 3.90-4.30(m, 5H), 4.39-4.49(br, 1H), 5.01(brs, 1H), 5.34(s, 1H),
5.61(brs,  1H), 6.10(d, J-11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). MS m/z:
312(M'-HOCH2CON(CH,) (i-Pr)) , 58(100%). UV ?,,,a_,nm: 264.  (Example 54)
15 (1) Preparation of [11c c. s (tert 7 -im lsilyloxy)-9 10-secopre
-5.7.10(19)-16- tetraen 20 (S ) yl)oxyl N (1 pronylbutyl) acetamide
[{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  20 (20.0 mg,
0.03 mmol) was treated with 4-heptylamine (14 mg,  



0.12 mmol), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide  hydrochloride
(23 mg, 0.12 mmol) and 1-hydroxybenzotriazole  monohydrate (3 mg, 0.024
mmol) in dichioromethane (0.3 ml)  in the same manner as shown in Example
22(1) (at room 25 temperature for 13 hours), followed by work up and
separation using preparative thin layer chromatography (0.5  mm x 2 plates,
hexane:ethyl acetate = 2:1, developed twice)  to give a mixture (18 mg)
containing the desired product as  172  a colorless oil. (2) preparation of
{(1a 3 -di dro -9 10-secopreana- 5.7.10(19).16- etraen-20(S)-y1)Oxy)-N-(1 5
The mixture containing [{1a,3P-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxy]- N-(1-propylbutyl)acetamide from  Example 54(1) (18
mg) was treated in tetrahydrofuran  (0.5 ml) with a 1M tetrahydrofuran
solution of tetra-n 10 butylammonium fluoride (0.25 ml) in the same manner
as  shown in Example 17(4) (at an external temperature of 50C  for 1.5
hours) and then worked up. The resulting residue  was purified by
preparative thin layer chromatography (0.5  mm x 2 plates,
dichloromethane:ethanol = 10:1, developed 15 three times; 0.5 mm x 1 plate,
hexane:ethyl acetate:ethanol  10:5:1, developed four times; and then 0.5 mm
x 1 plate,  dichloromethane:ethanol = 20:1, developed twice) to give  the
titled compound (7.089 mg, 48.7% for 2 steps) as a  colorless oil. 20
IR(neat): 3401, 2956, 2931, 2871, 1666, 1533, 1440,  1106, 1054 cm'. '-H
NMR 8: 0.80(s, 3H), 0.91(t, J=6.8Hz, 6H),  2.18-2.48(m, 3H), 2.54-2.67(m,
1H), 2.77-2.89(m, 1H),  



3.80(d, J=15.2Hz, 1H), 3.92(d, J=15.2Hz, 1H), 3.95-4.07(m,  2H),
4.19-4.29(m, 1H), 4.41-4.50(m, 1H), 5.01(brs, 1H), 25 5.35(brs, 1H),
5.59(brs, 1H), 6.11(d, J=11.2Hz, 1H), 6.30(d,  J=9.4Hz, 1H), 6.36(d,
J=11.2Hz, 1H). MS m/z: 485(M').  294(100%). W Xm"nm: 264. (Example 55) 173
(1) preparation of r{1p.3 -bis(tert bu tyldimethylai lyloxy 1-9.)
Qsecopregnaa-57.10 (19) .16 - tp-txaen _20(S)-yllogyl-N-(2-
bvlbuyl)acptamid  [{la,3(3-Bis(tert-butyldimethylsilyloxy)-9,10 5
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (21.9 mg, 0.035
mmol) was treated with 2-ethylbutylamine  (18 mg, 0.178 mmol),
1-ethyl-3-(3- dimethylaminopropyl)carbodiimide hydrochloride (13 mg,  0.068
mmol) and 1-hydroxybenzotriazole monohydrate (5 mg, 10 0.033 mmol) in
dichloromethane (0.4 ml) in the same manner  as shown in Example 22(1) (at
room temperature for 5 hours),  followed by work up and separation using
preparative thin  layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 3:1, developed once) to give a mixture (20 mg) 15 containing the
desired product as a colorless oil. (2) Preparation of ((Ia. 3
ihydroxy-9secopregna- et lbu yl) a tami de The mixture containing
[{1a,3(3-bis(tert 20 butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxy]-N-(2-ethylbutyl)acetamide from  Example 55(1) (15 mg)
was treated in tetrahydrofuran  (0.42 ml) with a 1M tetrahydrofuran
solution of tetra-n butylammonium fluoride (0.21 ml) in the same manner as 



25 shown in Example 17(4) (at an external temperature of 60C  for 2 hours)
and then worked up. The resulting residue was  purified by preparative thin
layer chromatography (0.5 mm x  2 plates, hexane:ethyl acetate:ethanol =
10:10:1, developed  174  once) to give the titled compound (6.954 mg, 55%
for 2  steps) as a colorless foam. IR(neat): 3419, 2962, 2929, 2875, 1668,
1540, 1446,  1106, 1055 cm -1. 1H NMR 8: 0.79(s, 3H), 0.90(t, J=7.3Hz, 6H),
5 2.20-2.47(m, 3H), 2.57-2.62(m, 1H), 2.79-2.84(m, 1H), 3.19 3.27(m, 2H),
3.77-4.02(m, 3H), 4.20-4.30(br, 1H), 4.39- 4.49(br, 1H), 5.01(brs, 1H),
5.34(s, 1H), 5.59(brs, 1H),  6.10(d, J=11.2Hz, 1H), 6.36(d, 3=11.2Hz, 1H),
6.58(brs, 1H).  MS m/z: 471(M4), 160(100%). UV )~,.nm: 263. 10 (Example 56)
(1) Er. p "ti o i of la 3(}-bis (tert_butyldimethyl si lyl oxy)
20(R)hydroxv 9 10 secopre_ana 5 7 1.0(19)16-tetraene
1a,3p-Bis(tert-butyldimethylsilyloxy)-20(R) hydroxypregna-5,7,16-triene
(5.24 g, 9.37 mmol) was treated  15 in tetrahydrofuran (500 ml) in the same
manner as shown in  Example 25(4) (irradiated with light for 7 hours and 45
minutes, thermally isomerized at 25C for 10 days) and  evaporated under
reduced pressure to remove the solvent.  The resulting residue was purified
by column chromatography 20 (hexane:ethyl acetate = 10:1) to give a
colorless foamy  fraction containing the titled compound (1.95 g). (2)
Preparation of la 3(3-bis (tert _butyldime -hy S 1 YIOXY)- 20 (R) (terfi
bbuttoxyr-arbony thOXy) -9 10-secopreana 25 The fraction containing
1a,3(3-bis(tert- butyldimethylsilyloxy)-20(R)-hydroxy-9,10-secopregna- 



5,7,10(19),16-tetraene from Example 56(1) (572 mg) was  treated in
tetrahydrofuran (10 ml) with sodium hydride (60% 175  in oil, 246 mg, 6.138
mmol), 15-crown-5 (225 mg, 1.023  mmol) and tert-butyl bromoacetate (1.20
g, 6.14 mmol) in  the same manner as shown in Example 17(1) (heated at ref
lux  for 5.5 hours), followed by work up and purification using 5 column
chromatography (hexane:ethyl acetate = 15:1) to give  a colorless oily
fraction containing the titled compound  (0.90 g). (3) Preparation of
[{1a,3R-bis(tert- butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16- 10
tetraen-20(R)-yl)oxy]acetic acid The fraction containing 1a,33-bis(tert-
butyldimethylsilyloxy)-20(R)-(tert-butoxycarbonylmethoxy)-
9,10-secopregna-5,7,10(19),16-tetraene from Example 56(2)  (0.90 g) was
treated in tetrahydrofuran (10.2 ml) with a 1M 15 methanol solution of
sodium methoxide (10.2 ml) and water  (0.26 ml) in the same manner as shown
in Example 17(2) (at  room temperature for 30 minutes and then at room
temperature for 10 minutes), followed by work up and  purification using
column chromatography 20 (dichloromethane:methanol = 15:1) to give the
titled  compound (482 mg, 18% for 3 steps) as a colorless foam.  'H NMR S:
0.07(s, 6H), 0.74(s, 3H), 0.88(s, 9H), 0.88(s, 9H), 1.39(d, J=6.6Hz, 3H),
2.40-2.51(m, 2H), 2.76- 2.87(m, 1H), 3.96-4.42(m, 5H), 4.87(brs, 1H),
5.19(brs, 1H),  25 5.68(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.23(d, J=11.2Hz,
1H),  6.60-7.80(br, 1H). (4) PrAparatjon of _ - 



- 176  10(19).16-tetraene  [{1a.3p-Bis(tert-butyldimethylsilyloxy)-9,10
secopregna-5,7,10(19),16-tetraen-20(R)-yl)oxy)acetic acid  (35.3 mg) was
treated with 3-pentanol (15 mg, 0.170 mmol),  5
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (22 mg, 0.115
mmol) and 4-(dimethylamino)pyridine (21 Mg,  0.172 mmol) in dichloromethane
(0.6 ml) in the same manner  as shown in Example 21(1) (at room temperature
for 5 hours),  followed by work up and purification using preparative thin
10 layer chromatography (0.5 mm x 2 plates, hexane: ethyl  acetate = 10:1,
developed once) to give a mixture (28 mg)  containing the titled compound.
(5) p, "parat' on of la. 3(3-dihydroxy-20 ( ) - (1  15 tetraene The mixture
containing 1a,3p-bis(tert- butyldimethylsilyloxy)-20(R)-(1-
ethylpropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16- tetraene from
Example 56(4) (20 mg) was treated in 20 tetrahydrofuran (0.58 ml) with a 1M
tetrahydrofuran  solution of tetra-n-butylammonium fluoride (0.29 ml) in
the  same manner as shown in Example 17(4) (at an external  temperature of
60C for 2 hours) and then worked up. The  resulting residue was purified by
preparative thin layer 25 chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate:ethanol = 10:10:1, developed once and then 0.5 mm x  2 plates,
hexane:ethyl acetate:ethanol = 8:8:1, developed  once) to give the titled
compound (4.302 mg, 23% for 2 177  steps) as a colorless glass. 



IR(neat): 3392, 2968, 2933, 2879, 2850, 1749, 1371,  1286, 1203, 1126, 1055
cm'1. 111 NMR 6: 0.76(s, 3H), 0.88(t,  J=7.1Hz, 6H), 1.37(d, J=6.6Hz, 3H),
2.21-2.50(m, 3H), 2.57- 5 2.62(m, IH), 2.78-2.84(m, 1H), 3.96(d, J=16.3Hz,
1H), 4.05(d, J=16.3Hz, 1H), 4.09-4.20(m, 1H), 4.20-4.30(m, 1H),
4.40-4.49(m, 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.65(brs, 1H),  6.10(d,
J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H). MS m/z:  458(M') , 133(1001). UV
k,,.nm: 264. 10 (Example 57) (1) Preparation of (la, 3 -bi s ( r _ ra
2001-yllpXyl-N-(2 2 2-trifluor0ethy> )ar-Ptamide
((la,3p-Bis(tert-butyldimethylsilyloxy)-9,10- 15
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxylacetic acid (36 mg, 0.058
mmol) was treated with 2,2,2- trifluoroethylamine (29 mg, 0.293 mmol),
1-ethyl-3-(3- dimethylaminopropyl)carbodiimide hydrochloride (22 mg,  0.115
mmol) and 1-hydroxybenzotriazole monohydrate (9 mg, 20 0.047 mmol) in
dichloromethane (0.58 ml) in the same manner  as shown in Example 22(1) (at
room temperature for 10  minutes), followed by work up and separation using
preparative thin layer chromatography (0.5 mm x 1 plate,  hexane:ethyl
acetate = 2:1, developed once) to give a 25 mixture (38 mg) containing the
desired product as a  colorless oil. (2) Preparation of f f la -dihydKoxy-9
30-seconragna- 5 7 10(12). e:trae 0(S) y 11 o~CyI-N-(2 2 - 178  flux
ethyl)aacet made The mixture containing [{la,3(3-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16- 



tetraen-20(S)-yl}oxy]-N-(2,2,2-trifluoroethyl)acetamide 5 from Example
57(1) (33 mg) was treated in tetrahydrofuran  (0.94 ml) with a 1M
tetrahydrofuran solution of tetra-n- butylammonium fluoride (0.47 ml) in
the same manner as  shown in Example 17(4) (at an external temperature of
65C  for 1.5 hours) and then worked up. The resulting residue 10 was
purified by preparative thin layer chromatography (0.5  mm x 2 plates,
hexane:ethyl acetate:ethanol = 10:10:1,  developed once) to give the titled
compound (17.305 mg, 73%  for 2 steps) as a colorless glass. IR(neat):
3415, 2933, 2850, 1682, 1533, 1279, 1163, 15 1115, 1055 cm'1. 1H NMR b:
0.79(s,-3H), 1.36(d, J=6.6Hz, 3H),  2.21-2.41(m, 3H), 2.57-2.62(m, 1H),
2.79-2.83(m, 1H), 3.82- 4.05(m, 5H), 4.20-4.29(m, 1H), 4.39-4.50(m, 1H),
5.01(brs,  1H), 5.34(s, 1H), 5.61(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.36(d,
3=11.2Hz, 1H), 6.93(brs, 1H). MS m/z: 312(M`- 20 HOCHZCONHCH2CF3) ,
91(100.%). UV ?A.Q,,,nm: 263. (Example 58) (1) Preparation of Z a n(3-bis
(tert -butyldimethylSilYloxy )- 2Q(S)-(cyclobutoxycarbonylmethoxy)-9
10-secopregna- ,5.7.70(]9),16-tetraene 25
[(1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (50 mg, 0.081
mmol) was treated with cyclobutanol (18 mg,  0.250 mmol),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 179  hydrochloride (31 mg,
0.162 mmol) and 4- (dimethylamino)pyridine (30 mg, 0.246 mrnol) in
dichloromethane (0.8 ml) in the same manner as shown in  Example 21(1) (at
room temperature for 2 hours), followed 



5 by work up and purification using preparative thin layer  chromatography
(0.5 mm x 2 plates, hexane:ethyl acetate =  5:1, developed once) to give a
mixture (53 mg) containing  the titled compound. (2) Preparation of la
3(3-dihydroxy-20($)- 10 '  tetraefle The mixture containing 1a,30-bis(tert-
butyldimethylsilyloxy)-20(S)-(cyclobutoxycarbonylmethoxy)-
9,10-secopregna-5,7,10(19),16-tetraene from Example 58(1) 15 (53 mg) was
treated with a iM tetrahydrofuran solution of  tetra-n-butylammonium
fluoride (0.79 ml) in the same manner  as shown in Example 17(4) (at an
external temperature of  50C for 2.5 hours.) and then worked up. The
resulting  residue was purified by preparative thin layer 20 chromatography
(0.5 mm x 2 plates, dichloromethane:ethanol  10:1, developed twice; 0.5 mm
x 1 plate,  dlchloromethane:ethanol = 10:1, developed twice; and then  0.5
mm x 1 plate, hexane:ethyl acetate:ethanol = 10:10:1,  developed once) to
give the titled compound (1.718 mg, 5% 25 for 2 steps) as a colorless
glass. IR(neat): 3400, 2929, 2850, 1751, 1597, 1200, 1124,  1053 cm`'. 'H
NMR 8: 0.78(s, 3H), 1.36(d, J=6.4Hz, 3H),  2.21-2.43(m, 3H), 2.57-2.62(m,
1H), 2.78-2.84(m, 1H), 3-87 - 180 4.19(m, 3H), 4.20-4.30(br, 1H),
4.40-4.49(br, 1H), 5.01- 5.07(m, 2H), 5.34(s, 1H), 5.61(brs, 1H), 6.10(d,
J=11.4Hz,  1H), 6.37(d, J=11.4Hz, 1H). MS m/z: 312(M'-HOCHZCO2C4H,) ,
55(100%). UV X,,,,nm: 264. 



5 (Example 59) (1) Preparation of 1 -  20( S)(1
ethylpropoxycarbonvlMethoxv)-9 10-secopreana- 5.7.10(19) . 16 -tetraene
[(la,33-Bis(tent-butyldimethylsilyloxy)-9,10- 10
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetic acid  (53 mg, 0.086
mmol) was treated with 3-pentanol (23 mg,  0.258 mmol),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide  hydrochloride (33 mg, 0.172
mmol) and 4- (dimethylamino)pyridine (32 mg, 0.258 mmol) in 15
dichioromethane (0.9 ml) in the same manner as shown in  Example 21(1) (at
room temperature for 2 hours), followed  by work up and purification using
preparative thin layer  chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate =  5:1, developed once) to give a mixture (51 mg) containing  20
the titled compound. (2) PrenA-ratign of y-20(S1-(L _0 opre -5 7 10(191
ethyrlX2Tp~?pxyr~arnnnYl~~,+~ iiit ~zy) - - 9i  ne The mixture containing
1a,3p-bis(tert- 25 butyldimethylsilyloxy)-20(S)-(1-
ethylpropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16- tetraene from
Example 59(1) (45 mg) was treated with a 1M  tetrahydrofuran solution of
tetra-n-butylammonium fluoride - 181  (0.7 ml) in the same manner as shown
in Example 17(4) (at  an external temperature of 50C for 2.5 hours) and
then  worked up. The resulting residue was purified by  



preparative thin layer chromatography (0.5 mm x 2 plates, 5 hexane;ethyl
acetate:ethanol = 10:10:1, developed once) to  give the titled compound
(12.126 mg, 35% for 2 steps) as a  colorless glass. IR(neat): 3390, 2970,
2931, 2879, 2850, 1749, 1458,  1205, 1124, 1053 cm-1. 'H NMR 6: 0.77(s,
3H), 0.88(dt, J=7.4,  10 2.1Hz, 6H), 1.37(d, J=6.4Hz, 3H), 2.21-2.45(m,
3H), 2.57 2.62(m, 1H), 2.79-2.84(m, 1H), 3.91-4.13(m, 3H), 4.20- 4.30(br,
1H), 4.40-4.50(br, 1H), 5.01(brs, 1H), 5.34(s, 1H),  5.61(brs, 1H), 6.11(d,
3=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H).  MS m/z: 312(M'-HOCH2CO2CH(C2H5)2),
71(100-%). UV X nm: 263. 15 (Example 60) (1) Prepa,ra .ion of la.
3[3-bis(tert-butyldi - 5.7.10(19).16-tetraene
Ctla,3p-Bis(tert-butyldimethylsilyloxy)-9,10- 20
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetic acid  (65.1 mg, 0.106
mmol) was treated with cyclopentanol  (30.0 mg, 0.348 mmol), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (40.0 mg,  0.209 mmol) and
4-(dimethylamino)pyridine (40.0 mg, 0.327 25 mmol) in dichloromethane (0.8
ml) in the same manner as  shown in Example 21(1) (at room temperature for
1 hour and  30 minutes), followed by purification using preparative  thin
layer chromatography (0.5 mm x 2 plates, hexane:ethyl - 182  acetate =
20:1, developed three times) to give a mixture  (50.4 mg) containing the
titled compound. (2) Preparation of 1a.3 -dihydroxv-2 (S)-
(cvclopentyloxycarbgny methoxy) -9 0-seconreana- 5 7 10(19).16-tetraene 



The mixture containing 1a,3-bis(tert- butyldimethylsilyloxy)-20(S)-
(cyclopentyloxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene
from Example 60(1) (23.7 mg) was 10 treated with a 1M tetrahydrofuran
solution of tetra-n- butylammonium fluoride (0.35 ml) in the same manner as
shown in Example 17(4) (at an external temperature of 47C  for 50 minutes).
The reaction mixture was purified by  preparative thin layer chromatography
(0.5 mm x 1 plate, 15 dichloromethane:ethanol = 20:1, developed three times
and  then 0.25 mm x 1 plate, hexane:ethyl acetate:ethanol =  10:5:1,
developed three times) to give the titled compound  (4.1 mg, 23% for 2
steps) as a colorless oil. IR(neat): 3392, 2932, 2872, 1746, 1440, 1370,
1208,  20 1122, 1052 cm 1. 1H NMR 5: 0.77(s, 3H), 1.36(d, J=6.6Hz, 3H),
2.54-2.65(m, 1H), 2.76-2.86(m, 1H), 3.89(d, J=16.2Hz, 1H),  4.00(d.
J=16.2Hz, 1H), 4.06(q, J=6.6Hz, 1H), 4.20-4.30(m,  1H), 4.40-4.50(m, 1H),
5.01(brs, 1H), 5.19-5.29(m, 1H),  5.34(brs, 1H), 5.61(brs, 1H), 6.10(d,
J=10.6Hz, 1H), 6.37(d, 25 J=10.6Hz , 11i). MS m/z: 438(M"-H20), 69(100%).
UV X.",nm: 264.  (Example 61) (1) Preparation of la bis ( t ~,t butY
dimet11Y15 ylo ) - 20 (S ) (cyclopronyl methoxyCarbolly - 9 10 -se
Qpre,gnA=  - 183  5.7.10(19) .16-tetraQLe
[{la,3(i-Bis(tert-butyldimethylsilyloxy)-9,10
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (31.3 mg, 0.051
mmol) was treated with cyclopropylmethanol  5 (11.0 mg, 0.153 mmol),
1-ethyl-3-(3 dimethylaminopropyl)carbodiimide hydrochloride (20.0 mg,  



0.104 mmol) and 4-(dimethylamino) pyridine (20.0 mg, 0.164  mmol) in
dichloromethane (0.4 ml) in the same manner as  shown in Example 21(1) (at
room temperature for 16 hours), 10 followed by purification using
preparative thin layer  chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate =  20:1, developed once, hexane:ethyl acetate = 10:1,  developed
once) to give a mixture (25.6 mg) containing the  titled compound. 15 (2)
B-reparat j on of 1a 3B-dihydro 0 (S) - 1syclopropy,7me hoxvc
hQnYlmethoxYl9.10-secopregna- The mixture containing 1x,3(3-bis(tert
butyldimethylsilyloxy)-20(S)- 20
(cyclopropylmethoxycarbonylmethoxy)-9,10-secopregna- 5.7,10(19),16-tetraene
from Example 61(1) (24.0 mg) was  treated with a 1M tetrahydrofuran
solution of tetra-n- butylammonium fluoride (0.4 ml) in the same manner as
shown  in Example 17(4) (at an external temperature of 47C for 25 50
minutes). The reaction mixture was purified by  preparative thin layer
chromatography (0.5 mm x 1 plate,  dichloromethane:ethanol = 20:1,
developed twice and then  0.25 mm x 1 plate, hexane:ethyl acetate:ethanol =
10:5:1,  184  developed three times) to give the titled compound (2.1 mg,
10% for 2 steps) as a colorless oil. IR(neat): 3388, 2928, 2852, 1750,
1446, 1370, 1204,  1122, 1054 cm"'. 1H NMR 6: 0.25-0.33(m, 2H),
0.52-0.61(m,  5 2H), 0.78(s, 3H), 1.38(d, J=6.7Hz, 3H), 2.54-2.65(m, 1H),
2.76-2..88(m, 1H), 3.96(d, J=16.3Hz, 1H), 4.08(d, J=16.3Hz,  1H), 4.08(q,
J=6.7Hz, 1H), 4.18-4.28(m, 1H), 4.41-4.48(m,  1H), 5.01(brs, 1H), 5.34(brs,
1H), 5.62(brs, 1H), 6.10(d,  



J=10.3Hz, 1H), 6.37(d, J=10.3Hz, 1H). MS m/z: 442(M'), 10 55(100.%). UV
A,,,.nm: 264.  (Example 62) (1) Preparation of la. 30. bis (tert
butvldimethyl g i lyl oxy)  15
[{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetic acid  (31 mg, 0.050
mmol) was treated with cyclohexanol (15 mg,  0.150 mmol),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide  hydrochloride (19 mg, 0.099
mmol) and 4 20 ( dime thylamino) pyr i dine (18 mg, 0.148 mmol) in
dichloromethane (2 ml) in the same manner as shown in  Example 21(1) (at
room temperature for 3 days), followed by  work up and purification using
preparative thin layer  chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 25 5:1, developed once) to give a mixture (27 mg) containing  the
titled compound. (2) Preparation of 1 3(i -dihydroxy- 20(S) - ;cvQl
oxy1oxynarbonylm thoxXl -9 i 0-secopregn_a- - 185  5-7.100( 9).16-tetraene
The mixture containing 1a,3p-bis(tert- butyldimethylsilyloxy)-20(S)-
(cyclohexyloxycarbonylmethoxy)-9,10-secopregna 5 5,7,10(19),16-tetraene
from Example 62(1) (26 mg) was  treated with a 1M tetrahydrofuran solution
of tetra-n- butylammonium fluoride (0.37 ml) in the same manner as  shown
in Example 17(4) (at an external temperature of 50C for 1 hour) and then
worked up. The resulting residue was  10 purified by preparative thin layer
chromatography (0.5 mm x  2 plates, hexane:ethyl acetate:ethanol = 10:10:1,
developed  



once) to give the titled compound (5.218 mg, 24% for 2  steps) as a
colorless foam. IR(neat): 3390, 2933, 2856, 1747, 1448, 1203, 1120,  15
1053 cm'1. 'H NMR b: 0.78(s. 3H), 1.37(d, 3=6.6Hz, 3H),  2.21-2.45(m. 3H),
2.57-2.62(m, 1H), 2.79-2.84(m, 1H), 3.88- 4.12(m, 3H), 4.20-4.30(br, 1H),
4.40-4.50(br, 1H), 4.79- 4.90(m, 1H), 5.01(brs, 2H), 5.34(s. 1H), 5.61(brs,
1H),  6.10(d, 3=11.4Hz, 1H), 6.37(d, 3=11.4Hz, 1H). MS m/z: 20 470(M""),
55(100-W). UV 264.  (Example 63) (1) Preparation of 1-t f 11 a . 3(- b is
(ter_ - t ra n 20(2) -yl) oxy 1 acetyil d n 25
[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (31 mg, 0.050
mmol) was treated with piperidine (13 mg,  0.150 mmol),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 186  hydrochloride (19 mg,
0.099 mmol) and 4- (dimethylamino)pyridine (18 mg, 0.148 mmol) in
dichloromethane (2 ml) in the same manner as shown in  Example 21(1) (at
room temperature for 3 days), followed by 5 work up and purification using
preparative thin layer  chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate  1:1, developed once) to give a mixture (23 mg) containing  the
titled compound. (2) Preparation of 1-[d(1a.3 -dihydroxy-9,10-secopreana-
10 5.7. 0(19)16-tetraen-20(S)-yl)oxy acetyl1piPeridine The mixture
containing 1-[[{la,313-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxy]acetyl]piperidine from Example 63(1)  



(22 mg) was treated with a 1M tetrahydrofuran solution of 15
tetra-n-butylammonium fluoride (0.32 ml) in the same manner  as shown in
Example 17(4) (at an external temperature of  50C for 2 hours) and then
worked up. The resulting residue  was purified by preparative thin layer
chromatography (0.5  mm x 2 plates, dichloromethane:ethanol = 10:1,
developed 20 once) to give the titled compound (7.499 mg, 343 for 2  steps)
as a colorless foam. IR(neat): 3384, 2933, 2854, 1630, 1446, 1254, 1053
cm'1. 1H NMR S: 0.78(s, 3H), 1.35(d, J=6.4Hz, 3H), 2.20-.  2.44(m, 3H),
2.57-2.62(m, 1H), 2.79-2.84(m, 1H), 3.35 25 3.61(m, 4H), 3.93-4.14(m, 3H),
4.20-4.30(br, 1H), 4.40- 4.49(br, 1H), 5.01(brs, 2H), 5.34(s, 1H),
5.60(brs, 1H),  6.11(d, J=11.4Hz, 1H), 6.37(d, J=11.4Hz, 1H). MS m/z:
312(M'-HOCH,COC5H10N), 144(100%). UV a,,,,,,,nm: 264. 187  (Example 64)
30-b(tert-butyldimethy - (1) Pre n of la. 5.7 10(19),16-tetraene 5
[{1a,3P-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy)acetic acid  (40 mg, 0.065
mmcl) was treated with 1-adamantanol (30 mg,  0.197 mmol), 1-ethyl-
3-(3-dimethylaminopropyl)carbodiimide  hydrochloride (25 mg, 0.130 mmol)
and 4 10 (dimethylamino)pyridine (24 mg, 0.196 mmol) in  dichloromethane
(0.65 ml) in the same manner as shown in  Example 21(1) (at room
temperature for 15 hours), followed  by work up and purification using
preparative thin layer  chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 



15 5:1, developed once) to give a mixture (18 mg) containing  the titled
compound. (2) Preparation of 1a 3{i dihvd oxv ( sment-a_n_-1- yl
oxvcarbony1methoxv) -9 - Sna-5 7 10( 1 2) - tetraene 20 The mixture
containing 1x,3(3-bis(tert- butyldimethylsilyloxy)-20(S)-(adamantan-l-
yloxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16- tetraene from Example
64(1) (17 mg) in tetrahydrofuran  (0.46 ml.) was treated with a 1M
tetrahydrofuran solution of 25 tetra-n-butylammoniumfluoride (0.23 ml) in
the same manner  as shown in Example 17(4) (at an external temperature of
60C for 2 hours) and then worked up. The resulting residue  was purified by
preparative thin layer chromatography (0.5 188  mm x 2 plates, hexane:ethyl
acetate:ethanol = 10:10:1,  developed once) to give the titled compound
(7.471 mg, 23%  for 2 steps) as a colorless glass. IR(neat): 3380, 2916,
2852, 1745, 1456, 1209, 1122,  5 1053 cm-1. 1H NMR S: 0.77(s, 3H), 1.36(d,
J=6.3Hz, 3H),  2.57-2.62(m, 1H), 2.79-2.84(m, 1H), 3.82(d, J=16.3Hz, 1H),
3.92(d, J=16.3Hz, 1H), 4.04-4.16(m, 1H), 4.20-4.30(m, 1H),  4.41-4.49(m,
1H), 5.01(brs, 1H), 5.34(s, 1H), 5.59(brs, 1H),  6.10(d, J=11.0Hz, 1H),
6.37(d, J=11.0Hz, 1H). MS m/z: 10 522(M*), 135(100%). UV ),..nm: 264.
(Example 65) (1) Preparation of 1 a 3B bis (tert-butyldimethy1 S 1 y] nom)
- 20(R)-(1-ethyl-l-methylpropoXycarbonyf)methoxv-9.10  sp___ opregna-~ ~
10(i9~ 16-te raene 15 ({1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10- 



secopregna-5,7,10(19),16-tetraen-20(R)-yl)oxy)acetic acid  (34 mg, 0.055
mmol) was treated with 3-methyl-3-pentanol  (28 mg, 0.275 mmol),
1-ethyl-3-(3 dimethylaminopropyl)carbodiimide hydrochloride (21 mg,  20
0.110 mmol) and 4-(dimethylamino)pyridine (20 mg, 0.164  mmol) in
dichioromethane (0.55 ml) in the same manner as  shown in Example 21(1) (at
room temperature for 5 hours),  followed by work up and purification using
preparative thin  layer chromatography (0.5 mm x 2 plates, hexane:ethyl 25
acetate = 10:1, developed once) to give a mixture (10 mg)  containing the
titled compound. (2) j!raparatJon of _ - - 189  5 7,10(19).16-tetraene The
mixture containing 1x,3(3-bis(tert-
butyldimethylsilyloxy)-20(R)-(1-ethyl-l-
methylpropoxycarbonylmethoxy)-9,10-secopregna 5 5,7,10(19),16-tetraene from
Example 65(1) (9 mg) was  treated in tetrahydrofuran (0.1 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride  (0.2 ml) in the
same manner as shown in Example 17(4) (at  an external temperature of 55C
for 2 hours) and then 10 worked up. The resulting residue was purified by
preparative thin layer chromatography (0.5 mm x 2 plates,  hexane:ethyl
acetate:ethanol = 10:10:1, developed once) to  give the titled compound
(3.102 mg, 13% for 2 steps) as a  colorless glass. 15 IR(neat): 3380, 2971,
2929, 2850, 1747, 1460, 1373,  1213, 1124, 1055 cm-'. 'H NMR 8: 0.76(s.
3H), 0.85(t,  J=7.4Hz, 6H), 1.25(s, 3H), 1.36(d, J=6.6Hz, 3H), 1.39(s,  



3H), 2.20-2.49(m, 3H), 2.57-2.62(m, 1H), 2.79-2.84(m, 1H),  3.87(d,
J=16.3Hz, 1H), 3.95(d, J=16.3Hz, 1H), 4.08-4.16(m, 20 1H), 4.20-4.30(m,
1H), 4.40-4.49(m, 1H), 5.01(brs, 1H),  5.34(s, 1H), 5.63(brs, 1H), 6.10(d,
J=11.2Hz, 1H), 6.37(d,  J=11. 2Hz , 1H). MS m/ z : 312 (M+-HOCH2CO2C (C2H5)
2CH3) , 85(.100-%).  UV X,,.run: 265. (Example 66) 25 (1) Preparati on of r
f la B-biss (tert- buty dime hylsi iyi oXy) 9 10 secopregna-5 tetraen
20(5)vlloxyl methoxy-N-methyagetamide
[{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10- - 190
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (13.5 mg, 0.0219
mmol), N-methoxy-N-methylamine  hydrochloride (11 mg, 0.109 mmol),
1-ethyl-3-(3- dimethylaminopropyl)carbodiimide hydrochloride (21 mg, 5
0.110 mmol), 1-hydroxybenzotriazole monohydrate (3 mg,  0.024 mmol),
triethylamine (22 mg, 0.217 mmol) and  dichloromethane (0.4 ml) were mixed
and stirred at room  temperature for 15 hours. The reaction mixture was .
partitioned between aqueous citric acid and dichloromethane. 10 The
resulting organic layer was washed sequentially with  saturated aqueous
sodium bicarbonate and saturated aqueous  sodium chloride, dried over
anhydrous sodium sulfate,  filtered and evaporated under reduced pressure.
The  resulting residue was separated by preparative thin layer 15
chromatography (0.5 mm x 2 plates, hexane:ethyl acetate  2:1, developed
once) to give a mixture (13 mg) containing  the desired product as a
colorless oil. (2) Preparation of ((1a 3 -dihydroxy-9 _ 10-secopreQna- 



5 7i0(19)16 tetraen 20(SS-yl) yl-N-methoxv-N 20 methyl ace amid The mixture
containing ({la,3(3-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxy)-N-methoxv-N-methylacetamide from  Example 66(1) (12
mg) was treated in tetrahydrofuran 25 (0.36 ml) with a 1M tetrahydrofuran
solution of tetra-n- butylammonium fluoride (0.18 ml) in the same manner as
shown in Example 17(4) (at an external temperature of 55C  for 2 hours) and
then worked up. The resulting residue was 191  purified by preparative thin
layer chromatography (0.5 mm x  2 plates, dichloromethane:ethanol = 10:1,
developed once)  to give the titled compound (3.800 mg, 44% for 2 steps) as
a colorless glass. 5 IR(neat): 3399, 2933, 2850, 1668, 1436, 1052 cm". 1H
NMR 8: 0.78(s, 3H), 1.38(d, J=6.6Hz, 3H), 2.18-2.47(m, 3H),  2.57-2.62(m,
1H), 2.79-2.84(m, 1H), 3.18(s, 3H), 3.66(s,  3H), 4.07-4.27(m, 4H),
4.39-4.49(m, 1H), 5.01(brs, 1H),  5.34(s, 1H), 5.63(brs, 1H), 6.10(d,
J=11.2Hz, 1H), 6.37(d, 10 J=11.2Hz, 1H). MS m/z: 312(M'-HOCH2CON(OCH,)CH3),
91(100%).  UV A,,,.nm : 264. (Example 67) (1) Pgaparation of - - 15
t-Q:L-rapn-20(S)-vlloxy]-N-metboxygeetamide
[{1a,3(3-Bis(tert-butyldimethylsilyloxy)-9,10
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (13.6 mg, 0.0220
mmol) was treated with N-methoxyamine  hydrochloride (9 mg, 0.108 mmol),
1-ethyl-3-(3 20 dimethylaminopropyl)carbodiimide hydrochloride (21 mg,  



0.110 mmol), 1-hydroxybenzotriazole monohydrate (3 mg,  0.024 mmol) and
triethylamine (22 mg, 0.217 mmol) in  dichloromethane (0.88 ml) in the same
manner as shown in  Example 66(1) (at room temperature for 15 hours),
followed 25 by work up and separation using preparative thin layer
chromatography (0.5 mm x 2 plates, hexane:ethyl acetate =  2:1, developed
once) to give a mixture (12 mg) containing  the desired product as a
colorless oil. 192  (2) Preparation of ((la dihydroxy-9 10-secoargIl  5, 7
,mil 0 (19) . 1 6 tQ raen-20 (S) _yl oxy) -N-methoxyacetam1de  The mixture
containing [{1a,3P-bis(tert
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16- 5
tetraen-20(S)-yl)oxy]-N-methoxyacetamide from Example 67(1)  (11 mg) was
treated in tetrahydrofuran (0.34 ml) with a 1M  tetrahydrofuran solution of
tetra-n-butylammonium fluoride  (0.17 ml) in the same manner as shown in
Example 17(4) (at  an external temperature of 55C for 2 hours) and then 10
worked up. The resulting residue was purified by  preparative thin layer
chromatography (0.5 mm x 2 plates,  dichloromethane:ethanol = 10:1,
developed once) to give the  titled compound (3.189 mg, 38% for 2 steps) as
a colorless  glass. 15 IR(neat): 3384, 2929, 2850, 1674, 1441, 1117, 1053
cm"1. 1H NMR 6: 0.78(s, 3H), 1.34(d, J=6.6Hz, 3H), 2.18- 2.46(m. 3H),
2.57-2.62(m, 1H), 2.79-2.83(m, 1H), 3.81(s,  3H), 3.81-4.07(m, 3H),
4.20-4.30(m, 1H), 4.41-4.48(m, 1H),  5.01(brs, 1H), 5.34(s, 1H), 5.59(brs,
1H), 6.10(d, J=11.2Hz, 20 1H), 6.36(d, J=11.2Hz, 1H), 8.92(brs, 1H). MS
m/z: 312(M'- HOCH2CONHOMe), 91(100%). W Tnm: 264. 



(Example 68) (1) preparation of' to 3 bi (tp-rt butyldimPthvl i l vl may)-
20(S) (ethoxycarbonylmethoXy - - onr na 25 5.7 10(19) 16-tetraene To a
solution of [{1a,3P-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxy]acetic acid (43.0 mg, 0.07 mmol) in - 193
dichloromethane (0.8 ml), ethanol (5 mg, 0.1 mmol), 2-
chloro-1,3-dimethylimidazolinium chloride (17 mg, 0.1 mmol)  and pyridine
(17 mg, 0.21 mmol) were added at room  temperature under a nitrogen
atmosphere and then stirred 5 for 15 hours. The reaction mixture was poured
into water,  extracted with ethyl acetate, washed sequentially with
saturated aqueous sodium bicarbonate, aqueous sodium  chloride and water,
dried over anhydrous magnesium sulfate,  and then evaporated under reduced
pressure to remove the 10 solvent. The resulting residue was purified by
preparative  thin layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 10:1, developed once) to give a mixture (28.0 mg)  containing the
titled compound. (2) Preparation of 1a 3a-dihydroxy-20(S) 15
"(ethoxycarbonylmethoxy) 9 10 Secoprggna-5 7 10(19)16- tet-raene The
mixture containing 1a,3P-bis(tert-
butyldimethylsilyloxy)-20(S)-(ethoxycarbonylmethoxy)-9,10-
secopregna-5,7,10(19),16-tetraene from Example 68(1) (28 20 mg) was treated
in tetrahydrofuran (2.0 ml) with a 1M  tetrahydrofuran solution of
tetra-n-butylammonium fluoride  (0.65 ml) in the same manner as shown in
Example 17(4) (at  



an external temperature of 50C for 2 hours) and then worked up. The
resulting residue was purified by 25 preparative thin layer chromatography
(0.5 mm x 2 plates,  dichloromethane:ethanol = 20:1, developed twice and
then  0.5 mm x 1 plate, hexane:ethyl acetate:ethanol = 10:5:1,  developed
three times) to give the titled compound (3.167  194  mg, 10.9% for 2
steps) as a colorless oil. IR(neat): 3347, 2975, 2931, 2848, 1751, 1442,
1369.  1288, 1203, 1124, 1052 cm-'. 1H NMR 8: 0.78(s, 3H), 1.27(t,
J=7.3Hz, 3H), 1.37(d, J=6.3Hz, 3H), 2.19-2.48(m, 3H), 2.55- 5 2.66(m, 1H),
2.78-2.87(m, 1H), 3.93(d, J=16.2Hz, 1H), 4.05(d, J=16.2Hz, 1H),
4.03-4.12(m, 1H), 4.15-4.30(m, 3H),  4.39-4.50(m, IH), 5.01(brs, 1H),
5.34(brs, 1H), 5.62(brs,  1H), 6.11(d, J=11.5Hz, 1H), 6.37(d, J=11.2Hz,
1H). MS m/z:  416(W), 133(100%). UV %,,,.nm: 264. 10 (Example 69) (1)
Preparation of la 3 -bis(ter - tyldimethylGilyln"y"1_  2(9) - (, JODLopoXyc
arbon y} methoxy - 9 . 10 - s econregna-
[{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10- 15
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxy]acetic acid (641 mg, 1.039
mmol) was treated with isopropanol (0.641 ml,  9.350 mmol),
2-chloro-1,3-dimethylimidazolinium chloride  (263 mg, 1.558 mmol) and
pyridine (260 l, 3.117 mmol) in  dichloromethane (10 ml) in the same manner
as shown-in 20 Example 68(1) (at room temperature for 2 hours), followed
by work up and purification using column chromatography  (hexane:ethyl
acetate = 10:1) to give a mixture (669 mg)  containing the titled compound.
(2) Preparation of 1a 3I3-d_ihydroxy-20(s) 



25 (is opropoxycarbnnylmethoxy) 9 10 S cop egna-5 7 10(19) , 16- tetraene
The mixture containing la,3J3-bis(tert-
butyldimethylsilyloxy)-20(S)-(isopropoxycarbonylmethoxy)- 195
9,10-secopregna-5,7,10(19),16-tetraene from Example 69(1)  (669 mg) was
treated with a 1M tetrahydrofuran solution of  tetra-n-butylammonium
fluoride (5.0 ml) in the same manner  as shown in Example 17(4) (at an
external temperature of 5 50C for 3 hours) and then worked up. The
resulting residue  was purified by column chromatography
(dichloromethane:methanol = 10:1) to give a mixture  containing
la,3(3-dihydroxy-20(S)-
(isopropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16 10 tetraene (246
mg) and f(la,3R-dihydroxy-9,10-secopregna 5, 7,10(19),
16-tetraen-20(S)-yl}oxy)acetic acid (137 mg, 33%  for 2 steps) as a
colorless oil. Next, the mixture  containing la,33-dihydroxy-20(S)-
(isopropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16 15 tetraene was
purified by preparative thin layer  chromatography (0.5 mm x 8 plates,
hexane:ethyl  acetate:ethanol = 5:5:1, developed once) to give 1a,3p-
dihydroxy-20(S)-(isopropoxycarbonylmethoxy)-9,10-
secopregna-5,7,10(19),16-tetraene (169 mg, 37% for 2 steps) 20 as a
colorless oil. This compound had the same IR, MASS, 1H  NMR and UV spectra
as the compound prepared in Example 15.  For
[(1a,33-dihydroxy-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxy)acetic acid: 1H NMR S: 0.79(s, 3H), 1.39(d, J=6.8Hz,
3H), 2.53 25 2.65(m, 1H), 2.75-2.87(m, 1H), 3.92(d, J-16.5Hz, 1H), 4.03- 



4.16(m, 2H), 4.21-4.29(m, 1H), 4.41-4.50(m, 1H), 5.01(s,  1H), 5.34(s, 1H),
5.64(brs, 1H), 6.11(d, J=11.3Hz, 1H),  6.36(d, J=11.3Hz, 1H). MS m/z;
388(M'), 91(100%). UV 196  ?nm: 264.  (Example 70) (1) Preparation of fUa.3
-bis(tert buty] ri i methyl i l yloxv 19 1_ 0- senopregna- 5.7.10 (19). 16
- 5 tatraen-20(S)-yl)oxyl-N-(2-methylpropyl)acet ide
[{1a,3(3-Bis(tert-butyldimethylsilyloxy)-9,10
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (60 mg, 0.097
mmol) was treated with 2-methylpropylamine  (0.1 ml, 0.970 mmol),
2-chloro-l,3-dimethylimidazolinium 10 chloride (25 mg, 0.146 mmol) and
pyridine (80 l, 0.970  mmol) in dichloromethane (1.0 ml) in the same manner
as  shown in Example 68(1) (at room temperature for 2 hours),  followed by
work up and purification using preparative thin  layer chromatography (0.5
mm x 2 plates, hexane: ethyl 15 acetate:ethanol = 5:1, developed once) to
give a mixture  (10.0 mg) containing the titled compound. (2) Preparation
of r{]a 3 -dihydroxy-9 10-secopregna- 5.7 10(1 ).16-
etraen-20(S)-yl)oxyl-N-(2- methylpyl) agetamide 20 The mixture containing
[{1x,3(3-bis(tert- butyldimethylsilyloxy)9,10-secopregna-5.7,10(19),16-
tetraen-20(S)-yl)oxy)-N-(2-methylpropyl)acetamide from  Example 70(1) (10
mg) was treated with a 1M tetrahydrofuran  solution of
tetra-n-butylammonium fluoride (1.0 ml) in the 25 same manner as shown in
Example 17(4) (at an external  temperature of 40C for 2 hours) and then
worked up. The  



resulting residue was purified by preparative thin layer  chromatography
(0.5 mm x 2 plates, hexane:ethyl 197  acetate:ethanol = 5:5:1, developed
once) to give the titled  compound (0.859 mg, 2% for 2 steps) as a
colorless oil. IR(neat): 3421, 2956, 2850, 1668, 1541, 1437, 1369,  1107,
1055 cm-'. 2H NMR S: 0.79(s, 3H), 0.93(d, J=6.8Hz, 6H),  5 1.35(d, J=6.8Hz,
3H), 2.50-2.66(m, 1H), 2.74-2.88(m, 1H), 3.02-3.20(m, 2H), 3.64-4.06(m,
3H), 4.13-4.30(m, 1H), 4.34- 4.49(m, 1H), 5.01(s, 1H), 5.35(s, 1H),
5.60(brs, 1H),  6.10(d, J=10.8Hz, 1H), 6.36(d, 3=10.8Hz, 1H), 6.58-6.71(m,
1H). MS m/z: 425(M'-H20), 57(100%). UV X,,,,,,nm: 263. 10 (Example 71) (1)
Preparation of [ 4' la1 30bis { ert btyldimethyl s i ,1.y1 n -- 1 1 0
secoprecma-5 7 ].Q(19 ) 16 - tetraen 20(, y l xyl N isour!Qpylaae id@
[{1a,3(3-Bis(tert-butyldimethylsilyloxy)-9,10 15
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]acetic acid  (60 mg, 0.097
mmol) was treated with isopropylamine (O.l,ml,  0.970 mmol),
2-chloro-1,3-dimethylimidazolinium chloride  (25 mg, 0.146 mmol) and
pyridine (80 l, 0.970 mmol) in  dichloromethane (1.0 ml) in the same manner
as shown in 20 Example 68(1) (at room temperature for 2 hours), followed
by work up and purification using preparative thin layer  chromatography
(0.5 mm x 2 plates, hexane:ethyl  acetate:ethanol = 5:1, developed once) to
give a mixture  (44.0 mg) containing the titled compound. 25 (2)
Preparation of r (1a ih ro y-9.10-secouregna- 5 7 1 0 (111), 1 6 te:t aen
20 (S ) vl loxy ] N- isopronvlac .team'! ae  The mixture containing
[{1x,3(3-bis(tert 



butyldimethylsilyloxy)9,10-secopregna-5,7,10(19),16- - 198
tetraen-20(S)-yl)oxy]-N-isopropylacetamide from Example  71(1) (44 mg) was
treated with a 1M tetrahydrofuran  solution of tetra-n-butylammonium
fluoride (1.0 ml) in the  same manner as shown in Example 17(4) (at an
external 5 temperature of 40C for 2 hours) and then worked up. The
resulting residue was purified by preparative thin layer  chromatography
(0.5 mm x 2 plates, hexane:ethyl  acetate:ethanol = 5:5:1, developed once)
to give the titled  compound (13.17 mg, 31% for 2 steps) as a colorless
oil. 10 IR(neat): 3406, 2972, 2931, 2850, 1662, 1531, 1446,  1367, 1109,
1055 cm'. 'H NMR 8: 0.79(s, 3H), 1.17(d,  J=6.8Hz, 6H), 1.35(d, J=6.5Hz,
3H), 2.48-2.66(m, 1H), 2.74- 2.87(m, 1H), 3.58-4.29(m, 4H), 4.38-4.50(m,
1H), 5.01(s,  1H), 5.34(s, 1H), 5.59(brs, 1H), 6.10(d, J=11.1Hz, 1H), 15
6.25-6.49(m, 2H). MS m/z: 429(M() , 118(100%). UV ),,,,,xnm:  264. (Example
72) 41a -b s  (1) Preparation of bU,zyl d j methyl c i l y oxy) 9 1 Q
secoPreg_n_a~5 16- 20 tO r n-20(S)_yl)oxyac'etamide A solution of
[{la,3(3-bis(tert- butyldimethylsilyloxy)-9,10-secopregna-5.7,10(19),16-
tetraen-20(S)-yl)oxy]acetic acid (15.0 mg, 0.024 mmol) in  tetrahydrofuran
(0.6 ml) was cooled to 0C under a nitrogen 25 atmosphere. After addition of
triethylamine (18.3 mg, 0.18  mmol) and ethyl chloroformate (15.6 mg, 0.14
mmol), the  reaction mixture was stirred for 30 minutes and further  



stirred for 20 minutes while bubbling an ammonia gas. The - 199  reaction
mixture was filtered and evaporated under reduced  pressure to remove the
solvent, followed by separation  using preparative thin layer
chromatography (0.5 mm x 1  plate, dichloromethane:methanol'= 10:1,
developed once) to 5 give a mixture (14.5 mg) containing the desired
product as  a colorless oil. (2) Preparation of {la -dihydroxy-9_
l0-secopregna- 5 7 10(19).16-tetraen-20(S)-y1)oOXyacetamide The mixture
containing (1a,3P-bis(tert 10
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxyacetamide from Example 72(1) (14.5 mg)  was treated in
tetrahydrofuran (0.5 ml) with a 1M  tetrahydrofuran solution of
tetra-n-butylammonium fluoride  (0.24 ml) in the same manner as shown in
Example 17(4) (at 15 an external temperature of 50C for 2 hours) and then
worked up. The resulting residue was purified by  preparative thin layer
chromatography (0.25 mm x 2 plates,  dichloromethane:methanol = 10:1,
developed three times and  then 0.5 mm x 1 plate, hexane:ethyl
acetate:ethanol = 20 10:5:2, developed twice) to give the titled compound
(5.249  mg, 56.4% for 2 steps) as a colorless oil. IR(neat): 3353, 2960,
2931, 2873, 1727, 1681, 1457,  1288, 1118, 1056 cm'. 'H NMR 6: 0.79(s, 3H),
1.35(d,  J=6.4Hz, 3H), 2.18-2.47(m, 3H), 2.55-2.66(m, 1H), 2.76 25 2.88(m,
1H), 3.78(d, J=15.5Hz, 111), 3.96(d, J=15.6Hz, 1H),  3.96-4.06(m, 1H),
4.19-4.30(m, 1H), 4.40-4.49(m, 1H),  5.01(brs, 1H), 5.34(brs, 1H),
5.52(brs, 1H), 5.61(brs, 1H),  6.11(d, J=11.2Hz, 1H), 6.36(d, J=11.2Hz,
1N), 6.56(brs, 1H). 



200  MS m/z: 387(M'), 312(100%). UV 3 nm: 264.  (Example 73) (1)
Preparation of 1a.3 -dihydrox'-20(S)-(1 r..3.f,] 3ioromethyl-2 2
2-trifluoroethoxycarbonylmethxy) -9.10- 5 S
coopregna-5.7.10(19).16-tetraene
[{1a,3p-Dihydroxy-9,10-secopregna-5,7,10(19),16 tetraen-20(S)-yl)oxy)acetic
acid (9.6 mg, 0.025 mmol) was  treated with
1,1,1,3,3,3-hexafluoro-2-propanol (420 mg,  2.5 mmol),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 10 hydrochloride (19 mg, 0.10
mmol) and 4- (dimethylamino)pyridine (12 mg, 0.10 mmol) in  dichloromethane
(0.25 ml) in the same manner as shown in  Example 21(1) (at room
temperature for 4 hours), followed  by work up and purification using
preparative thin layer 15 chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate =  1:3, developed twice) to give the titled compound (2.867 mg,
22%) as a colorless glass. IR(neat): 3360, 2931, 2850, 1803, 1386, 1290,
1234,  1203, 1113 cm1. 'H NMR 6: 0.77(s, 3H), 1.38(d, J=6.6Hz, 3H),  20
2.20-2.41(m, 3H), 2.57-2.62(m, 1H), 2.79-2.84(m, 1H), 4.05 4.30(m, 4H),
4.39-4.49(br, 1H), 5.01(brs, 1H), 5.34(s, 1H),  5.63(brs, 1H), 5.75-5.84(m,
1H), 6.11(d. J=11.4Hz, 1H),  6.37(d, J=11.4Hz, 1H). MS m/z:
312(M'-HOCH2CO2CH(CF3)2) ,  83(100%). UV Lnm: 264. 25 (Example 74)
Preparation of la 35-dihy7 roxy-20(S)- 2t soxppy thinrarbony methoxy)-9
10-secopregia- 5,7,10(19) . 1 6-tetraene
[{la,3p-Dihydroxy-9,10-secopregna-5,7,10(19),16- 201  



tetraen-20(S)-yl}oxy]acetic acid (15 mg, 0.0386 mmol) was  treated with
2-propanethiol (36 l, 0.386 mmol), 1-ethyl-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride (74 mg,  0.386 mmol) and
4-(dimethylamino)pyridine (47 mg, 0.386 5 mmol) in dichloromethane (0.5 ml)
in the same manner as  shown in Example 21(1) (at room temperature for 2
hours),  followed by work up and purification using preparative thin  layer
chromatography (0.5 mm x 1 plate, hexane: ethyl  acetate:ethanol = 5:5:1,
developed once) to give the titled 10 compound (1.157 mg, 7%) as a
colorless oil. IR(neat): 3356, 2927, 2850, 1682, 1442, 1367, 1254,  1128,
1051 cm''. 1H NMR 8: 0.79(s, 3H), 1.40(d, J=6.5Hz, 3H),  2.54-2.65(m, 1H),
2.72-2.88(m, 1H), 3.55-3.72(m, 1H). 3.84- 4.13(m, 3H), 4.17-4.30(m, 1H),
4.37-4.50(m, 1H), 5.01(s, 15 1H), 5.34(s, 1H), 5.63(brs, 1H), 6.10(d,
J=11.1Hz, 1H),  6.37(d, J=11.1Hz, IH). MS m/z: 428(M+-H20), 55(100%). UV
%,,,a,nm : 2 6 3. (Example 75) Preparation of la.AO-dihvcIroXy-2Q(';
)-(tert"  bu 1 hio boaylm hogy)9 1Q secopreana-5,7.lQ(19 .16- 20 t ra ,ne
[{1a,3f3-Dihydroxy-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxylacetic acid (15 mg, 0.0386 mmol) was  treated with
2-methyl-2-propanethiol (44 l, 0.386 mmol),  1- ethyl- 3-
(3d1methylamiflOPrOPYl)Carb0d1i.1flide hydrochloride 25 (74 mg, 0.386 mmol)
and 4-(dimethylamino)pyridine (47 mg,  0.386 mmol) in dichloromethane (0.5
ml) in the same manner  as shown in Example 21(1) (at room temperature for
2 hours),  followed by work up and purification using preparative thin -
202  layer chromatography (0.5 mm x 1 plate, hexane: ethyl  



acetate:ethanol = 5:5:1, developed once) and then another  run of
preparative thin layer chromatography (0.5 mm x 1  plate, toluene:ethyl
acetate = 1:1, developed once) to give 5 the titled compound (0.236 mg, 1%)
as a colorless oil.  IR(neat): 2927, 2852, 1676, 1456, 1363, 1126, 1051
cm-'. 1H NMR b: 0.78(s, 3H), 1.39(d, J=6.5Hz, 3H). 2.52- 2.66(m, 1H),
2.74-2.88(m, 1H), 3.84(d, J=15.9Hz, 1H), 3.93- 4.08(m, 2H), 4.19-4.29(m,
1H), 4.37-4.49(m, 1H), 5.01(s, 10 1H), 5.34(s, 1H), 5.62(brs, 1H), 6.11(d,
J=11.6Hz, 1H),  6.37(d, J=11.6Hz, 1H). MS m/z: 442(M+-H20), 57(100%). UV
].,,,,nm: 263. (Example 76) (1) preparation of tert-butyl [ f la, 3 -bis
(tert 15 butylAimP hylsily 0 )nr gna 5 7 dien -20(S) -ylloxyl acetate
1a,3p-Bis(tent-butyldimethylsilyloxy)-20(S)- hydroxypregna-5,7-diene (150
mg, 0.267 mmol) was treated in  tetrahydrofuran (2.7 ml) with sodium
hydride (60% in oil,  65 mg, 1.625 mmol), 15-crown-5 (16 mg, 0.268 mmol)
and 20 tert-butyl bromoacetate (316 mg, 1.62 mmol) in the same  manner as
shown in Example 17(1) (heated at reflux for 17  hours), followed by work
up and separation using  preparative thin layer chromatography (0.5 mm x 5
plates,  hexane:ethyl acetate = 5:1. developed once and then 0.5 mm 25 x 2
plates, hexane:ethyl acetate= 7:1, developed twice) to  give the titled
compound (30 mg, 17%) as a colorless foam.  'H NMR 8: 0.05(s. 3H), 0.06(s,
6H), 0.11(s, 3H), 0.61(s, 3H), 0.89(s, 18H), 1.20(d, J=5.9Hz, 3H), 1.48(s,
203  9H), 2.73-2.85(m, 1H), 3.32-3.46(m, 1H), 3.64-4.13(m, 4H),
5.29-5.38(br, 1H), 5.55-5.61(br, 1H). 



(2) Preparation of 1a, 3 -di drpXy20 (S) - (tert- 5 tert-Butyl
[{1a,30-bis(tert-
butyldimethylsilyloxy)pregna-5,7-dien-20(S)-yl)oxy]acetate  (110 mg, 0.267
mmol) was treated in tetrahydrofuran (200  ml) in the same manner as shown
in Example 4(3) (irradiated  with light for 6 minutes and 15 seconds,
heated at ref lux 10 for 2 hours) and then evaporated to remove the
solvent.  Tetrahydrofuran (5 ml) and hydrogen fluoride/pyridine (70%,  2.31
g) were added to the resulting residue, which was then  treated in the same
manner as shown in Example 8(3) (at room temperature for 30 minutes),
followed by work up and  15 separation using preparative thin layer
chromatography (0.5  mm x 3 plates, dichloromethane:ethanol - 10:1,
developed  once and then 0.5 mm x 2 plates, hexane-.ethyl  acetate:ethanol
= 10:10:1, developed twice) to give the  titled compound (6.252 mg, 9%) as
a colorless foam. 20 IR(neat): 3380, 2929, 2875, 1749, 1369, 1223, 1128,
1055 cm-'. 1H NMR S: 0.54(s, 3H), 1.18(d, J=6.1Hz, 3H),  1.47(s, 9H),
2.31(dd, J=13.4, 6.4Hz. 1H), 2.57-2.63(m, 1H),  2.80-2.86(rn, 1H),
3.31-3.41(m, 1H), 3.90(d, J=16.0Hz, 1H),  3.98(d, J=16.0Hz, 1H),
4.21-4.30(br, 1H), 4.40-4.49(br, 1H), 25 4.99(brs, 1H), 5.33(s, 1H),
6.03(d, J=11.4Hz, 1H), 6.36(d,  J=11.4Hz, 1H). MS m/z: 446(M4), 57(100%).
UV A,,,,,,nm: 264.  (Example 77) (1) Preparation of - - - 204
butyldimethylsilyl_Oxy)Pregna 5 7-dien-20(S)-ylloxy]acetic  acid To a
solution of tert-butyl I{1a,313-bis(tert- butyldimethylsilyloxy)pregna-5,
7-dien-20(S)-yl)oxy]acetate  



5 (9 mg, 0.013 mmol) in tetrahydrofuran (0.13 ml), a 1M methanol solution
of sodium methoxide (0.13 ml) was added  and stirred at room temperature
for 20 minutes. Water  (0.26 ml) was further added and stirred at room
temperature  for 30 minutes. The reaction mixture was diluted with 10 ethyl
acetate, washed with saturated aqueous sodium  dihydrogenphosphate, and
then dried over anhydrous sodium  sulfate. The solvent was removed under
reduced pressure to  give the titled compound (6 mg, 73%) as a colorless
solid. 1H NMR S: 0.05(s, 3H), 0.07(s, 6H), 0.11(s, 3H),  15 0.61(s, 3H),
0.88(s, 9H), 0.89(s, 9H), 2.26-2.42(m, 2H),  2.74-2.85(m, 1H), 3.40-3.55(m,
1H), 3.65-3.73(br, 1H),  3.91-4.21(m. 3H), 5.31-5.37(br, 1H), 5.54-5.61(m,
1H). (2) Preparation of 1 ethyiproypy7 f (la 3() -bis a c e t a t e  71)0x
a t  20 [(1a,3p-Bis(tert-butyldimethylsilyloxy)pregna-5,7
dien-20(S)-yl)oxy]acetic acid (91 mg, 0.147 mmol) was  treated with
3-pentanol (39 mg, 0.443 mmol), N,N'- dicyclohexylcarbodiimide (61 mg,
0.296 mmol) and 4- (dimethylamino)pyridine (54 mg, 0.443 mmol) in 25
dichloromethane (1.5 ml) in the same manner as shown in  Example 17(3) (at
room temperature for 15 hours), followed  by work up and purification using
preparative thin layer  chromatography (0.5 mm x 3 plates, hexane:ethyl
acetate = - 205  5:1, developed once) to give the titled compound (37 mg,
37%) as a colorless oil. 1H NMR 6: 0.05(s, 3H), 0.06(s, 6H), 0.11(s, 3H),
0.61(s, 3H), 0.89(s, 18H), 1.21(d, J=5.9Hz, 3H), 2.29- 5 2.41(m, 2H),
2.73-2.85(m, 1H), 3.35-3.48(m, 1H), 3.66 



3.73(br, 1H), 3.94-4.16(m, 3H), 4.78-4.91(m, 1H), 5.30- 5.37(br, 1H),
5.54-5.63(m, 1H). (3) prepar=ation of 1 a 3f -dihydro y-20 (S) - ('tom
etnylpro v1QgyCarh nv~methoxv L 9 to secopreana-5 7 10(i 1  10 rien "
1-Ethylpropyl [{la,3p-bis(tert-
butyldimethylsilyloxy)pregna-5,7-dien-20(S)-yl)oxy)acetate  (35 mg, 0.051
mmol) was treated in tetrahydrofuran (200 ml)  in the same manner as shown
in Example 4(3) (irradiated 15 with light for 4 minutes and 45 seconds,
heated at ref lux  for 2 hours) and then evaporated to remove the solvent.
Tetrahydrofuran (2 ml) and hydrogen fluoride/pyridine (70%,  0.51 g) were
added to the resulting residue, which was then  treated in the same manner
as shown in Example 8(3) (at 20 room temperature for 1 hour), followed by
work up and  purification using preparative thin layer chromatography  (0.5
mm x 2 plates, dichloromethane: ethan ol = 10:1,  developed once and then
0.5 mm x 1 plate, hexane:ethyl  acetate: ethanol = 10:10:1, developed once)
to give the 25 titled compound (2.506 mg, 11%) as a colorless glass.
IR(neat): 3390, 2931, 2877, 1751, 1458, 1375, 1286,  1203, 1055 cm'1. 1H
NMR 6: 0.54(s, 3H), 0.88(t, J=7.4Hz, 6H),  1.20(d, J=6.1Hz, 3H), 2.31(dd,
J=13.4, 6.4Hz, 1H), 2.57 - 206  2.63(m, 1H), 2.80-2.86(m, 1H), 3.35-3.43(m,
1H), 4.02(d,  3=16.2Hz, 1H), 4.10(d, J=16.2Hz, 1H), 4.21-4.30(br, 1H),
4.40-4.49(br, 1H), 4.79-4.88(m, 1H), 4.99(brs, 1H), 5.33(s,  1H), 6.03(d,
J=11.4Hz, 1H), 6.36(d, J=11.4Hz, 1H). MS m/z: 5 460(M4), 55(100%). UV
),,,nm: 265.  (Example 78) 



(1) Preparation of F{i 3-bis(ter  butyldiinAthYlailylox) 9 10 secopreg a-5
' 10(19) 16- tetr a 20(R) ylloxvl-N-(tent-butvlLe~etamide 10
1a,3(3-Bis(tert-butyldimethylsilyloxy)-20(S)-hydroxy-
9,10-secopregna-5,7,10(19),16-tetraene (41 mg, 0.073 mmol)  was treated in
tetrahydrofuran (0.7 ml) with sodium hydride  (60% in oil, 18 mg, 0.44
mmol), 15-crown-5 (16 mg, 0.073  mmol) and 2-bromo-N-(tert-butyl)acetamide
(85 mg, 0.44 15 mmol) in the same manner as shown in Example 17(1) (heated
at reflux for 6 hours), followed by work up and separation  using
preparative thin layer chromatography (0.5 mm x 3  plates, dichioromethane
alone, developed once) to give a  mixture (33 mg) containing the desired
product as a pale  20 yellow oil. (2) p repara ion of { (la 30 dihydroxy-9
0-Cer_nnr ,9na S 10(19).16 tetraen 20(R) yl) xyl N-(tert-butvlace-amid  The
mixture containing [(la,3P-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16 25
tetraen-20(R)-yl)oxyl-N-(tert-butyl)acetamide from Example  78(1) (31 mg)
was treated with a IM tetrahydrofuran  solution of tetra-n-butylammonium
fluoride (0.5 ml) in the  same manner as shown in Example 17(4) (at an
external 207  temperature of 60C for 1 hour) and then worked up. The
resulting residue was purified by preparative thin layer  chromatography
(0.5 mm x 2 plates, dichloromethane:ethanol  = 10:1, developed once) to
give the titled compound (10.028 5 mg, 33% for 2 steps) as a colorless
glass. IR(neat): 3400, 2968, 2931, 1662, 1533, 1365, 1103,  1057 cm-'. 'H
NMR 6: 0.75(s, 3H), 1.37(s, 9H), 2.20-2.44(m,  



311), 2.57-2.62(m, 1H), 2.79-2.84(m, 1H), 3.79(s, 2H), 4.02- 4.15(m, 1H),
4.21-4.45(m, 1H), 4.40-4.49(m, 1H), 5.00(brs, 10 1H), 5.34(s, 1H),
5.64(brs, 1H), 6.11(d, 3=11.4Hz, 1H),  6.36(d, J=11.4Hz, 1H), 6.46(brs,
iH). MS m/z: 443(M'),  57(100-W). UV Xm"cnm: 263. (Example 79) (1)
Preparation of la 313 bis (tart buty1dimethy1,Si 7 y1 oxy ) - 15 2 0
(sS)(methoxycarbonylprnnoxy l- 9 10 - s ecoprecma ) 16-tetragne
la,313-Bis(tert-butyldimethylsilyloxy)-20(S)-hydroxy-
9,10-secopregna-5,7,10(3.9),16-tetraene (147.4 mg, 0.264  mmol) was treated
with sodium hydride (60% in oil, 112.0 mg, 20 2.800 mmol), 15-crown-5
(580.0 mg, 2.633 mmol) and 4-bromo- 1,1,1-trimethoxybutane (346.0 mg, 1.523
mmol) in  tetrahydrofuran (0.5 ml) in the same manner as shown in  Example
17(1) (at an external temperature of 68C for 17  hours and 30 minutes) and
then worked up. The resulting 25 residue was purified by preparative thin
layer  chromatography (0.5 mm x 2 plates, hexane:ethyl acetate =  15:1,
developed once and then 0.5 mm x 1 plate,  hexane:ethyl acetate = 20:1,
developed once) to give a - 208  mixture (43.1 mg) containing the titled
compound.  (2) preparation of 4-[{lc_3 -bi (tert- tetraen-20(S)-yl)]butyric
acid 5 The mixture containing 1a,33-bis(tert-
butyldimethylsilyloxy)-20(S)-(methoxycarbonylpropoxy)-9,10-
secopregna-5,7,10(19),16-tetraene (21.8 mg, 0.033 mmol) was  treated with
2M aqueous sodium hydroxide (0.2 ml) in methanol (0.2 ml) and
tetrahydrofuran (0.5 ml) in the same  



10 manner as shown in Example 17(2) (at room temperature for  16 hours) and
then worked up. The resulting residue was  purified by preparative thin
layer chromatography (0.25 mm  x 1 plate, dichloromethane:ethanol = 30:1,
developed twice)  to give the titled compound (6.9 mg, 49%) as a colorless
15 oil. IR(neat): 2936, 1712, 1462, 1362, 1252, 1214, 1166,  1080 cm". 1H
NMR 6: 0.06(s, 6H), 0.07(s, 3H), 0.76(s, 3H),  0.88(s, 18H), 1.30(d,
J=6.3Hz, 3H), 2.16-2.28(m, 2H), 2.34- 2.55(m, 2H), 2.75-2.87(m, 1H),
3.25-3.39(m, 1H), 3.44 20 3.56(m, 1H), 3.87-3.98(m, 1H), 4.14-4.25(m, 1H),
4.35- 4.40(m, 1H), 4.88(brs, 1H), 5.20(brs, 1H), 5.57(brs, 1H),
6.10(d,.J=11.0Hz. 1H), 6.23(d, J=11.0Hz, 1H). UV Xm,,nm: 263. - - (3)
Prgparatjon of 25 5.7.10(19).16-tetraene
4-[(la,3R-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl)oxy]butyric acid  (7.5 mg, 0.012
mmol) was treated with tert-butanol - 209  (288.0 mg, 3.886 mmol),
1-ethyl-3-(3- dimethylaminopropyl)carbodiimide hydrochloride (70.0 mg,
0.365 mmol) and 4_(dimethylamino)pyridine (71.0 mg, 0.581  mmol) in
dichloromethane (0.05 ml) in the same manner as 5 shown in Example 21(1)
(at room temperature for 30 minutes).  The reaction mixture was purified by
preparative thin layer  chromatography (0.5 mm x 1 plate, hexane: ethyl
acetate =  15:1, developed twice, dichloromethane:ethanol = 10:1,
developed twice) to-give the titled compound (3.5 mg, 43%) 10 as a
colorless oil and recover the starting material (2.1  



mg, 28%). IR(neat): 2952, 2932, 2856, 1732, 1462, 1366, 1254,  1156, 1088
cm'. 'H NMR 6: 0.06(s, 6H), 0.07(s, 6H), 0.76(s,  3H), 0.87(s, 9H), 0.88(s,
9H), 1.28(d, J=6.6Hz, 3H), 1.44(s, 15 9H), 2.76-2.86(m, 1H), 3.20-3.34(m,
1H), 3.34-3.48(m, 1H),  3.86(q, J=6.6Hz, 1H), 4.15-4.26(m, 1H),
4.34-4.42(m, 1H),  4.88(brs, 1H), 5.18(brs, 1H), 5.55(brs, 1H), 6.10(d,
J=11.2Hz, 1H), 6.35(d, J=11.2Hz, 1H). MS m/z: 700(W),  73(100%). UV X nm:
263. 20 (4) - - - j etraene The mixture containing la,3(3-bis(tert-
butyldimethylsilyloxy)-20(S)-(tert-butoxycarbonylpropoxy)- 25
9,10-secopregna-5,7,10(19),16-tetraene from Example 79(3) (5.8 mg) was
treated with a 1M tetrahydrofuran solution of  tetra-n-butylammonium
fluoride (0.1 ml) in the same manner  as shown in Example 17(4) (at an
external temperature of 210  43C for 20 minutes). The reaction mixture was
purified by  preparative thin layer chromatography (0.25 mm x 1 plate,
dichloromethane:ethanol = 15:1, developed twice) to give  the titled
compound (1.1 mg, 10% for 2 steps) as a 5 colorless oil. IR(neat): 3388,
2928, 2852, 1728, 1446, 1368, 1252,  1156, 1106, 1058 cm'. 'H NMR
8:.0.77(s, 3H), 1.28(d,  J=6.6Hz, 3H), 1.44(s, 9H), 2.30(t, J=7.3Hz, 2H),
2.56- 2.65(m, 1H), 2.78-2.88(m, 1H), 3.22-3.33(m, 1H), 3.35 10 3.48(m, 1H),
4.19-4.30(m, 1H), 4.40-4.50(m, 1H), 5.01.(brs,  iH), 5.34(brs, 1H),
5.55(brs, 1H), 6.10(d, J=11.3Hz, 1H),  6.37(d. J=11.3Hz, 1H). MS m/z:
472(M{), 57(100%). UV  



,,,,nm : 263. (Example 80) 15 (1) Preparation la R bis (tert buys di metl,y
X3.5-drone adduct To a solution of 1a, 3(3-bis (tert-
butyldimethylsilyloxy)- 17-oxoandrosta-5,7-diene 4-phenyl- 20
1,2,4-triazolin-3,5-dione adduct (70.0 g, 99 mmol) in tetrahydrofuran (300
ml), potassium tert-butoxide (14.50 g,  129 mmol) and then
methyltriphenylphosphonium bromide  (46.05 g, 129 mmol) were added,
followed by heating at ref lux for 2 hours. After cooling to room
temperature, the  25 reaction mixture was partitioned between ethyl acetate
and  aqueous sodium chloride. The organic layer was dried over  anhydrous
magnesium sulfate and evaporated under reduced  pressure to remove the
solvent. The resulting residue was - 211  stirred in acetonitrile (250 ml)
at room temperature for 30  minutes and filtered. The resulting solid was
washed again  with acetonitrile and dried to give the titled compound
(61.78 g, 89%) as a colorless solid. 5 1H NMR S: 0.06(s, 3H), 0.08(s. 3H),
0.09(s, 3H).  0.13(s, 3H), 0.87(s, 9H), 0.89(s, 9H), 2.35-2.72(m, 5H),
3.23-3.30(m, 1H), 3.85(brs, 1H), 4.70(s, 2H), 4.70-4.83(m,  1H), 6.23(d,
3=7.9Hz, 1H), 6.39(d, J=7.9Hz, 1H), 7.23- 7.46(m, 5H). 10 (2) Preparation
of 1a '3E3 bis (_ tert bUtYldimethY1 suivl oxy) - To a suspension of
selenium dioxide (4.87 g, 43.9  mmol) in dichioromethane (300 ml),
tert-butyl hydroperoxide  (70% aq., 25 ml) was added and stirred at room
temperature 15 for 20 minutes. A solution of 1a,3(3-bis(tert- 



butyldimethylsilyloxy)- 17-methylandrosta-5,7,17-triene 4-
phenyl-1,2,4-triazolin-3,5-dione adduct (61.75 g, 87.7  mmol) in
dichloromethane (300 ml) was further added and  stirred at 30C for 15
hours. The reaction mixture was 20 washed with 2M aqueous sodium hydroxide
and aqueous sodium  chloride, dried over anhydrous magnesium sulfate, and
then  evaporated under reduced pressure to remove the solvent.  The
resulting residue was purified by column chromatography  (hexane:
dichloromethane: acetone = 5:5:1) to give 1a,3p 25
bis(tert-butyldimethylsilyloxy)-16-hydroxy-l7- methylandrosta-5,7,17-triene
4-phenyl-1,2,4-triazolin-3,5- dione adduct (41.73 g) as a colorless solid.
1,3-Dimethyl- 2-i.midazolidinone (810 ml) was added to this solid and - 212
stirred at 160C for 50 minutes. After cooling to room  temperature, the
reaction mixture was partitioned between  ethyl acetate and aqueous sodium
chloride. The organic  layer wjLs washed twice with saturated aqueous
sodium 5 chloride, dried over anhydrous sodium sulfate, and then
evaporated under reduced pressure to remove the solvent.  The resulting
residue was purified by column chromatography  (hexane:ethyl acetate - 9:1)
to give the titled compound  (12.30 g. 39% for 2 steps) as a slightly
yellow solid and 10 la,3p-bis(tert-butyldimethylsilyloxy)-16a-hydroxy-l7-
methylandrosta-5,7,17-triene (14.35 g, 45% for 2 steps) as  a slightly
yellow foam. For 1a,30-bis(tert-butyldimethylsilyloxy)-16p-
hydroxy-17-methylandrosta-5,7,17-triene:  15 1H NMR 6: 0.05(s, 3H), 0.06(s,
3H), 0.07(s, 3H), 0.11(s. 3H), 0.87(s. 9H), 0.88(s, 9H), 0.92(s, 3H),
0.94(s,  



3H), 2.78-2.88(m, 1H), 3.71(brs, 1H), 4.00-4.15(m, 1H),  4.60(brs, 1H),
4.94(d, J=1.7Hz, 1H), 5.09(d, J=1.3Hz, 1H),  5.36-5.39(m, 1H), 5.59(d,
J=5.6Hz, IH). 20 For la,3(3-bis(tert-butyldimethylsilyloxy)-16a-
hydroxy-17-methylandrosta-5,7,17-triene:  'H NMR 6: 0.06(s, 3H), 0.07(s,
6H), 0.11(s, 3H), 0.74(s, 3H), 0.88(s, 9H), 0.89(s, 9H), 0.92(s, 3H), 2.80-
2.91(m, IH), 3.68-3.75(br, 1H), 3.98-4.14(m, 1H), 4.67 25 4.76(m, 1H),
4.93(brs, 1H), 5.11(brs, 1H), 5.33-5.39(m, 1H),  5.56-5.62(m, 1H). (3)
preparation of f la. 3 -bi ( rt bjtvldim hylsilyloxy)l 16ahY ro
-t7-methyl-9.10- 213  secoandrosta-5.7.10(19).17-tetraene
la,3f3-Bis(tert-butyldimethylsilyloxy)-16(3-hydroxy-17
methylandrosta-5,7,17-triene (2.00 g, 3.67 mmol) was  treated in ethanol
(650 ml) in the same manner as shown in  5 Example 4(3) (irradiated
with-light for 2.5 hours, heated  at reflux for 2 hours), followed by work
up and purification using column chromatography  (hexane:dichloromethane =
2:3 and then hexane:ethyl acetate  = 9:1) and preparative thin layer
chromatography (0.5 mm x 10 3 plates, hexane:ethyl acetate = 9:1, developed
three  times) to give a colorless foamy fraction containing the  titled
compound (0.40 g). (4) Preparation of la. 3(-bis (tert-bii1'y1 c i m tthyt
s ,l ylo  17 methyl 16 oxo 9 10 secoandrosta 5 7 10(12),17-tetraene  15 The
fraction containing 1a,3p-bis(tert
butyldimethylsilyloxy)-16,-hydroxy-17-methyl-9,10-
secoandrosta-5,7,10(19),17-tetraene from Example 80(3) (400  



mg) was dissolved in dichioromethane (20 ml). Molecular  sieve 4A (2 g) was
added to this solution, followed by 20 ultrasonic irradiation for 1 minute.
Manganese dioxide  (2.40 g) was added to the reaction mixture and stirred
at  room temperature for 10 minutes. After insoluble products  were
filtered off, the solvent was removed under reduced  pressure and the
residue was purified by column 25 chromatography (hexane:ethyl acetate =
9:1) to give a  fraction containing the titled compound (342 mg). (5)
17(3-Acetylthiomethy3 la 3_R-bi-s (tert bi-ity1imethy1 si lylgxv)-lfi oxo 9
10 secoandrosta-5 7.10(12j-- - 214  triene The fraction containing
la,3(3-bis(tert- butyldimethylsilyloxy)-17-methyl-16-oxo-9,10-secoandrosta-
5,7,10(19),17-tetraene from Example 80(4) (340 mg) was 5 dissolved in
dichloromethane (5 ml). Pyridine (0.6 ml) was  added to this solution,
which was then purged with argon.  Thioacetic acid (480 mg, 6.3 mmol) was
added to this  solution and stirred at room temperature for 10 minutes.
After evaporation under reduced pressure to remove the 10 solvent, the
resulting residue was purified by column  chromatography (hexane:ethyl
acetate = 10:1) to give a  fraction containing the titled compound (286
mg). (6) 17 3-AcetylthiomethyI- 151. 3(-bis (tert- 15 5.7.10(19)-triene The
fraction containing 17(3-acetylthiomethyl-1a,33-
bis(tent-butyldimethylsilyloxy)-16-oxo-9,10-secoandrosta- 5,7,10(19)-triene
from Example 80(5) (285 mg) was dissolved  in tetrahydrofuran (15 ml), to
which a 1M tetrahydrofuran 



20 solution of tri-tert-butoxyaluminum lithium hydride (0.92  ml) was then
added and stirred at room temperature for 30  minutes. After addition of
hexane (50 ml) and saturated  aqueous ammonium chloride (0.5 ml), the
reaction mixture  was stirred for 30 minutes and filtered to remove
insoluble 25 products. The filtrate was concentrated under reduced
pressure and purified by column chromatography  (hexane:ethyl acetate =
9:1) to give a fraction containing  the titled compound (220 mg). 215  (7)
170-Acetylthiomet - - - - secoandrnsta-5 7 10(19)-triene The fraction
containing 17(3-acetylthiomethyl-1a,313-
bis(tert-butyldimethylsilyloxy)-16(3-hydroxy-9,10- 5
secoandrosta-5,7,10(19)-triene from Example 80(6) (220 mg) was treated with
AMBERLYST 15 (1.5 g).in methanol (3 ml)  and tetrahydrofuran (3 ml) in the
same manner as shown in  Example 6(3) (at room temperature for 2 hours) and
then  worked up. The resulting residue was purified by 10 preparative thin
layer chromatography (0.5 mm x 1 plate,  ethyl acetate alone, developed
once) to give the titled  compound (13 mg for 5 steps, 66%) as a colorless
glass. 1H NMR 6: 0.71(s, 3H), 2.36(s, 3H), 2.54-2.66(m, 1H),  2.80-2.94(m,
2H), 3.07-3.22(m, 1H), 4.05-4.47(m, 4H), 15 4.99(brs, IH), 5.32(brs, 1H),
6.04(d, J=11.5Hz, 1H), 6.36(d,  J=11.5Hz, 1H). (8) Preparation of 1713
tert- coandrostsa-5 .7. 10(191-triene 20
17(3-Acetylthiomethyl-la.3p,16(3-trihydroxy-9,10-
secoandrosta-5,7,10(19)-triene (5 mg, 0.013 mmol) was  



treated with a 1M methanol solution of potassium hydroxide  (0.13 ml) and
tert-butyl bromoacetate (76 mg, 0.390 mmol)  in tetrahydrofuran (2 ml) in
the same manner as shown in 25 Example 16(2) (at room temperature for 16
hours) and then  worked up. The resulting residue was purified by
preparative thin layer chromatography (0.5 mm x 2 plates,
dichloromethane:acetonitrile = 3:2, developed once) to give - 216  the
titled compound (3.056 mg, 52%) as a colorless glass.  IR(neat): 3400,
2933, 2838,. 1716, 1296, 1257, 1053 cm". 1H NMR 8: 0.67(s, 3H), 1.48(s,
9H), 2.57-2.92(m, 5H),  3.16(d, J=15.5Hz, 1H), 3.24(d, J=15.5Hz, 1H),
4.20-4.30(m,  5 1H), 4.38-4.60(m, 2H), 4.99(brs, 1H), 5.31(s, 1H), 6.05(d,
J=11.2Hz, 1H), 6.36(d, J=11.2Hz, 1H). MS m/z: 464(M`), 57(100%). UV A,,,nm:
263.  (Example 81) (1) Preparation of la d(- bis (tert butvldimethyl si l
yl oxv)  10 16 oxo 9 10 secopregna-5 7 10(19),(17E) -tetraene
1a,3(3-Bis(tert-butyldimethylsilyloxy)-16(3-hydroxy
9,10-secopregna-5,7,10(19),(17E)-tetraene (2.0 g, 3.578  mmol) was treated
in dichloromethane (100 ml) with  molecular sieve 4A (10 g) and manganese
dioxide (12 g, 15 138.1 mmol) in the same manner as shown in Example 80(4)
(at room temperature for 10 minutes), followed by work up  and purification
using column chromatography (hexane:ethyl  acetate = 30:1) to give the
titled compound (1.56 g, 78%)  as a white foam. 20 1H NMR(C6D6) 8: 0.78(s,
3H), 1.43(d, J=7.6Hz, 3H),  2.69-2.82(m, 1H), 4.18-4.29(m, 1H),
4.39-4.47(m, 1H),  5,02(brs, 1H), 5.28(brs, 1H), 6.25(d, J=11.6Hz, 1H),
6.41(d,  



J=11.6Hz, 1H), 6.66(q, J=7.6Hz, 1H). (2) Preparation of 2Q-(-S)-dre-ty - -
25 iitvldimethylsilylohXL16 oxo 9 10 secQp ana-5  triene
la,3P-Bis(tent-butyldimethylsilyloxy)-16-oxo-9,10- s
ecopregna-5,7,10(19),(17E)-tetraene (1.56 g, 2.80 mmol)  - 217  was treated
in dichloromethane (50 ml) with pyridine (2.27  ml, 28.0 mmol) and
thioacetic acid (2.01 ml, 28.0 mmol) in  the same manner as shown in
Example 80(5) (at room temperature for 1.5 hours), followed by work up and
5 purification using column chromatography (hexane:ethyl  acetate = 10:1,
twice) to give a mixture (1.20 g)  containing the titled, compound. (3)
buyldimethylsily oxy)-16 ~ hydroxy-4 0-secopreana- 10 5.7.10(19)-triene The
mixture containing 20(S)-acetylthio-1a,3(3-
bis(tent-butyldimethylsilyloxy)-16-oxo-9,10-secopregna- 5,7,10(19)-triene
from Example 81(2) (1.20 g) was treated  with a 1M tetrahydrofuran solution
of tri-tert 15 butoxyaluminum lithium hydride (3.8 ml) in tetrahydrofuran
(45 ml) in the same manner as shown in Example 80(6) (at  room temperature
for 1 hour), followed by work up and  purification using column
chromatography (hexane:ethyl  acetate = 10:1) to give a mixture (1.02 g)
containing the  20 titled compound. (4) Prgparat i cn of la 3 bis (tert
butyldimethy]silyloxY)16 ydr - - secop gna-5 7 10(19)- riene The mixture
containing 20(S)-acetylthio-1a,3(3- 



25 bis(tert-butyldimethylsilyloxy)-16(3-hydroxy-9,10-
secopregna-5.7,10(7.9)-triene from Example 81(3) (20 mg) was  dissolved in
tetrahydrofuran (0.2 ml), to which methanol  (0.2 ml) and 2M aqueous sodium
hydroxide (0.16 ml) were 218  then added under an argon atmosphere. After
stirring at  room temperature for 30 minutes, tent-butyl bromoacetate
(0.046 ml) was added to the reaction mixture and further  stirred at room
temperature for 1 hour. Ethyl acetate was 5 added to the reaction mixture,
which was then washed with  water and saturated aqueous sodium chloride,
dried over  anhydrous sodium sulfate and filtered to remove solids.  After
evaporation under reduced pressure to remove the  solvent, the resulting
residue was purified by preparative 10 thin layer chromatography (0.5 mm x
1 plate, hexane:ethyl  acetate = 6:1, developed once) to give the titled
compound  (12 mg) as a colorless oil. 1H NMR S: 0.06(s, 6H), 0.07(s, 6H),
0.84(s, 3H),  0.87(s, 9H), 0.88(s, 9H), 1.47(s, 9H), 2.77-2.88(m, 1H),  15
3.10(d, 3=14.6Hz, 1H), 3.22-3.34(m, 2H), 4.13-4.25(m, 1H), 4.34-4.50(m,
2H), 4.87(s, 1H), 5.20(s, 1H), 6.01(d,  J=11.3Hz, 1H), 6.22(d, J=11.3Hz,
1H). (5) Preparation of la-30,160-tribyd Q- - 20 (S) - ( ert  but yca_rbov
thylthio)9 10 secopregn=-5 10(19)-t iene  20 To a solution of
1a,3(3-bis(tert- butyldimethylsilyloxy)-16-hydroxy-20(S)-(tert-
butoxycarbonylmethylthio)-9,10-secopregna-5,7,10(19)-triene  (16 mg, 0.0228
mmol) in tetrahydrofuran (0.5 ml), a 1M  tetrahydrofuran solution of tetra-
n--butylammonium fluoride 25 (0.5 ml) was added under a nitrogen atmosphere
and stirred  



at room temperature for 2 days. The reaction mixture was  poured into
water, extracted with ethyl acetate, and then  washed sequentially with 0.5
M hydrochloric acid, saturated - 219  aqueous sodium bicarbonate and
saturated aqueous sodium  chloride. The organic layer was dried over
anhydrous  sodium sulfate and filtered to remove solids. After  evaporation
under reduced pressure to remove the solvent, 5 the resulting residue was
purified by preparative thin  layer chromatography (0.5 mm x 1 plate,
hexane:ethyl  acetate:ethanol = 5:5:1, developed once) to give the titled
compound (5.821 mg, 53%) as a colorless oil. IR(neat): 2925, 2863, 2358,
2332, 1699, 1647, 1296,  10 1128, 1053 cm'1. 'H NMR S: 0.85(s, 3H), 1.47(s,
9H), 2.77- 2.87(m, 1H), 3.09(d, J=14.0Hz, 1H), 3.22-3.35(m, 2H), 4.18-
4.29(m, 1H), 4.38-4.49(m, 2H), 5.01(s, 1H), 5.33(s, 1H),  6.01(d, J=11.3Hz,
1H), 6.37(d, J=11.3Hz, 1H).. MS m/z:  478(M'), 57(100%). UV ) nm: 264. 15
(Example 82) (1) Preparation of (1a.3D-bis(tert- ty1dimethylsilylo
-20(S)-(tert butyloxycarbonyl rri thylthi_o ) 1 0 seconre - 5 7 Lam- tP
raene 20 (loc,3p-Bis(tent-butyldimethylsilyloxy))-20(S)-
phenoxycarbonylthio-9, 10-secopregna-5,7,10(19),16-tetraene  (20 mg, 0.0220
mmol), tetrahydrofuran (0.34 ml) and  methanol (0.34 ml) were mixed, to
which 2M aqueous sodium  hydroxide (0.17 ml) and then tert-butyl
bromoacetate (56 mg, 25 0.288 mmol) were added under an argon atmosphere.
After  stirring at room temperature for 30 minutes, the reaction  



mixture was diluted with ethyl acetate and washed with  aqueous sodium
chloride. The organic layer was dried over - 220  anhydrous sodium sulfate,
filtered and evaporated under  reduced pressure to remove the solvent. The
resulting  residue was separated by preparative thin layer  chromatography
(0.5 mm x 2 plates, hexane:ethyl acetate = 5 100:9, developed once) to give
a mixture (10 mg) containing  the desired product as a colorless oil. (2)
Preparation of 1a 3 - ihydroxy- 20 (S) - (tert - ra ,nne 10 The mixture
containing {1(x,3P-bis(tert- butyldimethylsilyloxy))-20(S)-(tert-
butyloxycarbonylmethy].thio)-9,10-secopregna-5,7,10(19),16- tetraene from
Example 82(1) (10 mg) was treated in  tetrahydrofuran (0.5 ml) with a 1M
tetrahydrofuran solution 15 of tetra-n-butylammonium fluoride (1.0 ml) in
the same  manner as shown in Example 17(4) (at an external  temperature of
50C for 1 hour) and then worked up. The  resulting residue was purified by
preparative thin layer  chromatography (0.5 mm x 2 plates, 20
dichloromethane:acetonitrile = 3:2, developed once; 0.5 mm  x 1 plate,
toluene:ethyl acetate = 9:11, developed twice;  and then 0.5 mm x 1 plate,
hexane:ethyl acetate:ethanol =  8:8:1, developed once) to give the titled
compound (1.754  mg, 13% for 2 steps) as a colorless glass. 25 IR(neat):
3379, 2929, 2850, 1724, 1367, 1292, 1132,  1055 cm-1. 1H NMR 8: 0.81(s,
3H), 1.42(d, J=7.3Hz, 3H).  1.46(s, 9H), 2.22-2.43(m, 3H), 2.57-2.62(m,
1H), 2.79- 2.83(m, 1H), 3.12(s, 2H), 4.20-4.30(br, 1H), 4.39-4.49(br, 



221  1H), 5.01(brs, 1H), 5.34(s, 1H), 5.64(brs, IH), 6.10(d,  J=11.2Hz,
1H), 6.37(d, J=11.2Hz, 1H). MS m/z: 460(M`),  57(100%). UV h,,,,nm: 264.
(Example 83) 5 (1) Preparation of la -dihydroxy-20 (S) - phonoxycaT
onylthio-9 10-secopregna-5 7 10(12) 16-tetraene
(la,3(3-Bis(tert-butyldimethylsilyloxy))-20(S)-
phenoxycarbonylthio-9,10-secopregna-5,7,10(19),16-tetraene  (55 mg, 0.0791
mmol) was treated in tetrahydrofuran (5 ml) 10 and methanol (5 ml) with
AMBERLYST 15 (2 g) in the same  manner as shown in Example 6(3) (at room
temperature for  3 hours), followed by work up and purification using
preparative thin layer chromatography (0.5 mm x 3 plates,
dichloromethane:ethanol = 10:1, developed once) to give the 15 titled
compound (17 mg, 46%) as a colorless glass. 1H NMR 6: 0.86(s, 3H), 1.58(d,
J=6.9Hz, 3H), 2.54- 2.66(m, 1H), 2.77-2.88(m, 1H), 4.12(q, J=7.3Hz, 1H),
4.19- 4.29(m, 1H), 4.40-4.48(m, 1H), 5.01(brs, 1H), 5.34(s, 1H),  5.74(brs,
1H), 6.11(d, J=10.9Hz, 1H), 6.37(d, J=10.9Hz, 1H),  20 7.12-7.41(m, 5H).
(2) Preparation of {(la. 3 -di ydroxy-9. 0-G onregna-
16-tetraen-20(S)-y].)thioI-N-( ert butyl) acet mile
la,3(3-Dihydroxy--20(S)-phenoxycarbonylthio-9,10- 25
secopregna-5,7,10(19),16-tetraene (6 mg, 4.0129 mmol) was treated with a IM
methanol solution of potassium hydroxide  (0.5 ml) and
2-bromo-N-(tert-butyl)acetamide (10 mg, 0.0515  mmol) in the same manner as
shown in Example 16(2) (at room  - 222  



temperature for 15 hours) and then worked up. The  resulting residue was
purified by preparative thin layer  chromatography (0.5 mm x 2 plates,
dichloromethane:acetonitrile = 3:2, developed once) to give 5 the titled
compound (3.874 mg, 66%) as a colorless glass.  IR(neat): 3340, 2964, 2931,
1653, 1525, 1454, 1223,  1057 cm'1. 1H NMR 6: 0.83(s, 3H), 1.36(s, 9H),
2.22-2.42(m,  3H), 2.57-2.62(m, 1H), 2.79-2.83(m, 1H), 3.07(s, 2H), 3.33-
3.48(m, 1H), 4.20-4.30(br, 1H), 4.39-4.49(br, 11i), 5.01(brs, 10 1H),
5.34(s, 1H), 5.63(brs, 1H), 6.10(d, J=11.2Hz, 1H),  6.36(d, J=11.2Hz, 1H),
6.72(brs, 1H). MS m/z: 459(M+),  57(100%). W ?,,,,xnm: 263. (Example 84)
Preparation of {(la -dihy roxy-9.10- secopregna 5,7,10(19)
16-tetraen-20(x)--yl)thio)-N-(tert- 15 butyl)-N-methyl-acet mide la,
3(3-Dihydroxy-20(S)-phenoxycarbonylthio-9,10-
secopregna-5,7,10(19),16-tetraene (5 mg, 0.0107 mmol) was  treated with a
1M methanol solution of potassium hydroxide  (0.5 ml) and
2-bromo-N-(tert-butyl)-N-methylacetamide (10 20 mg, 0.0481 mmol) in the
same manner as shown in Example  16(2) (at room temperature for 15 hours)
and then worked up.  The resulting residue was purified by preparative thin
layer chromatography (0.5 mm x 2 plates,  dichloromethane:acetonitrile =
2:1, developed twice) to 25 give the titled compound (3.102 mg, 61%) as a
colorless  glass. IR(neat): 3380, 2927, 2850, 1630, 1367, 1211, 1093,  1057
cm-1. 'H NMR 8: 0.82(s, 3H), 1.41(s, 9H), 1.46(d, - 223  J=6.9Hz, 3H),
2.21-2.42(m, 3H), 2.57-2.62(m, 1H), 2.79- 



2.83(m, 1H), 2.94(s, 3H), 3.19-3.29(m, 2H), 3.58-3.66(m,  IH),
4.20-4.30(br, 1H), 4.39-4.49(br, iH), 5.01(brs, 1H),  5.34(s, 1H),
5.66(brs, 1H), 6.10(d, J=11.2Hz, iH), 6.37(d, 5 J=11.2Hz, 1H). MS m/z:
473(M*), 57(100%). UV ~,,,,a,nm: 263.  (Example 85) Preparatign of { ( a
3(3-dihydroxy-9.10 s ecoprregna- 5 7 10 (19)16 -tetraen- 20 (S) -yl) thio l
-N-methoxy- N methylacetamide and{(1a 3 -di y roxy-9 10-secopregna 5 7
10(19) 16-tetraen-20(S)-yllthiol-N-methvlace 10
1a,313-Dihydroxy-20(S)-phenoxycarbonylthio-9,10-
secopregna-5,7,10(19),16-tetraene (5 mg, 0.0107 mmol) was  treated with a
1M methanol solution of potassium hydroxide  (0.5 ml) and
2-bromo-N-methoxy-N-methylacetamide (10 mg,  0.0549 mmol) in the same
manner as shown in Example 16(2) 15 (at room temperature for 15 hours) and
then worked up. The  resulting residue was purified by preparative thin
layer  chromatography (0.5 mm x 1 plate, hexane:ethyl  acetate:ethanol =
10:10:1, developed once and then 0.5 mm x  1 plate,
dichloromethane:acetonitrile = 1:1, developed 20 once) to give
{(1a,3p-dihydroxy-9,10-secopregna-
5,7,10(19),16-tetraen-20(S)-yl)thio)-N-methoxy-N- methylacetamide (0.847
mg, 18%) as a colorless glass and
{(1a,3(3-dihydroxy-9,10-secopregna-5,7,10(19),16-tetraen-
20(S)-yl)thio)-N-methylacetamide (0.839 mg, 19%) as a  25 colorless glass.
For {(1a,3p-dihydroxy-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)thio)-N-methoxy-N-methylacetamide:  IR(neat): 3401, 2922,
2850, 1647, 1446, 1055 cm-1. 1H - 224  NMR 6: 0.83(s, 3H), 1.44(d, J=6.9Hz,
3H), 2.22-2.39(m, 3H),  2.57-2.62(m, 1H), 2.79-2.83(m, 1H), 3.20(s, 3H),
3.24- 



3.38(m, 2H), 3.66-3.73(m, 1H), 3.73(s, 3H), 4.20-4.30(br,  1H),
4.39-4.49(br, 1H), 5.01(brs, 1H), 5.34(s, 1H), 5 5.67(brs, 1H), 6.10(d,
J=10.9Hz, 1H), 6.37(d, J=10.9Hz, 1H).  MS m/z: 429(M4-H20), 91(100%). UV
X,,,,nm: 263. For {(1a,30-dihydroxy-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)thio)-N-methylacetamide:.  IR(neat): 3326, 2924, 2850,
1653, 1417, 1122, 1055 10 cm-1. 1H NMR 6: 0.81(s, 3H), 1.41(d, J=6.9Hz,
3H), 2.20- 2.36(m, 3H), 2.57-2.62(m, 1H), 2.79-2.86(m, 1H), 2.85(d,
J=4.9Hz, 3H), 3.16(s, 2H), 3.42-3.49(m, 1H), 4.20-4.30(br,  1H),
4.39-4.49(br, 1H), 5.01(brs, 1H), 5.35(s, 1H),  5.62(brs, 1H), 6.10(d,
J=11.2Hz, 1H), 6.36(d, J=11.2Hz, 1H). 15 MS m/z: 399(M'-H2O) , 91000%)- UV
%,m,,,nm: 264. (Example 86) Prepar ation of la. 3f3 dihydroXy-?0(S)-tert-
tetraene la,3p-Dihydroxy-20(S)-phenoxycarbonylthio-9,10- 20
secopregna-5,7,10(19),16-tetraene (8.7 mg, 0.0186 mmol) was  treated with a
1M methanol solution of potassium hydroxide  (0.04 ml) and tert-butyl
acrylate (120.0 mg, 0.936 mmol) in  the same manner as shown in Example
16(2) (at room  temperature for 30 minutes) and then worked up. The 25
resulting residue was purified by preparative thin layer  chromatography
(0.25 mm x 1 plate, dichlorometbane: ethanol  = 15:1, developed three times
and then 0.25 mm x 1 plate,  hexane:ethyl acetate:ethanol = 10:5:1,
developed three - 225  times) to give the titled compound (3.6 mg, 40%) as
a  colorless glass. IR(neat): 3400, 2928, 1728, 1450, 1368, 1252, 1152,
1056 cm-'. 1H NMR S: 0.82(s, 3H), 1.41(d, J=6.9Hz, 3H), 



5 1.45(s, 9H), 2.75-2.88(m, 1H), 3.46(q, J=6.9Hz, 1H), 4.20- 4.30(m, IH),
4.40-4.50(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H),  5.61(brs, 1H), 6.10(d,
J=11.4Hz, IH), 6.37(d, J=11.4Hz, 1H).  MS m/z: 474(M'), 57(100.%). UV X,,
nm: 263. (Example 87) Preparation of 1a 3f3-dihydroxy- 20 (S) -tert- 10 bu
o arbony proopy1 thi 0 9 10 secopregna-5_,7 ,10 (19 .  tetraene
la,3p-Dihydroxy-20(S)-phenoxycarbonylthio-9,10-
secopregna-5,7,10(19),16-tetraene (6.2 mg, 0.0133 mmol) was  treated with a
2M aqueous sodium hydroxide (65 ttl) and 15 tert-butyl 4-bromobutyrate
(155.0 mg, 0.695 mmol) in the  same manner as shown in Example 16(2) (at
room temperature  for 30 minutes) and then worked up. The resulting residue
was purified by preparative thin layer chromatography (0.25  mm x 1 plate,
dichloromethane:ethanol = 20:1, developed 20 once, dichloromethane:ethanol
= 10:1, developed once; 0.25  mm x 1 plate, dichloromethane:ethyl acetate =
3:1,  developed once, dichloromethane:ethyl acetate = 1:1,  developed once;
and then 0.25 mm x 1 plate, hexane:ethyl  acetate:ethanol = 10:5:1,
developed twice) to give the 25 titled compound (2.9 mg, 45%) as a
colorless oil.  IR(neat): 3384, 2968, 2928, 2848, 1728, 1448, 1368,  '1240,
1160, 1056 cm"1. 'H NMR S: 0.82(s, 3H), 1.41(d,  J=7.0H2, 3H), 1.44(s, 9H),
1.84(t, J=7.3Hz, 2H), 2.32(t, - 226  J=7.3Hz, 2H), 2.45(dt, J=3.3, 7.3Hz,
2H), 2.55-2.65(m, 1H),  2.75-2.86(m, 1H), 3.44(q, J=7.0Hz, 1H),
4.19-4.30(m, 1H),  4.40-4.50(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H),
5.58(brs,  1H), 6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H). MS m/z: 5.
470(M-H20), 57(100%). UV X,,,,,nm: 263.  



(Test Example 1) Eight week old male Balb/c mice were percutaneously
administered with active vitamin D, (1u,25(OH)2D3, 125 g/ml  in ethanol) or
Compounds 1 to 5 (vitamin D derivatives 10 prepared in the above Examples,
500 g/ml in ethanol) or  ethanol alone (as a control). These samples were
applied  once to the dorsal skin (about 1.5 x 2.0 cm2) of the mice  in a
volume of 2 ml/kg. Each of the mice was then fitted  with a necklace
harness in order to avoid oral ingestion. 15 On the next day, the
administered sites were cleaned and  the necklace harnesses were removed.
Two days after  administration, blood was taken from each mouse and assayed
for ionized calcium level by the ion selective electrode  method. The assay
was performed in groups of 3 mice. Table 20 45 shows the results obtained.
Ionized calcium levels in  the table are expressed as mean values. (Test
Example 2) Keratinocytes from human neonatal foreskin  (Clonetics) were
seeded in 96-well plates (COSTAR 3595) at  25 a cell density of 2 x
103/well. The wells were then supplemented with the given concentrations of
active  vitamin D3 (la,25(OH)2D3) or Compounds 1 to 5, followed by
incubation in KGM-2 medium at a cell density of 2 x 103 - 227  cells/200
l/well for 3 days at 37C in 5% C02 and 95% air.  ['H]Thymidine was added to
each well (7.4 kBq/well) and the  plates were further incubated for 1 day.
Each well was washed once with calcium- and magnesium-free phosphate 5
buffer (Dulbecco's PBS(-), Nissui, code 05913, pH 7.3-7.65)  and then
treated with 0.25% trypsin to strip the cells.  



The [3H]thymidine uptake of the cells was determined by a  liquid
scintillation counter (1450 MicroBeta, Wallac).  Table 45 shows the results
obtained. Growth inhibition 10 against human keratinocytes in the table was
expressed as a  relative value of each compound compared to active vitamin
D3: Relative inhibition = (ICs. (mol/1) of active vitamin  D3) / (IC50
(mol/1) of each compound). 15 Table 45 Test Example 1 Test Example 2
Growth Inhibition  Dose Blood ionized against human (g/kg) calcium level
keratinocytes  (mmol/1) (relative value)  Control ----- 1.35 -----
1a,25(OH)2D3 250 2.66 1.0  Compound 1 1000 1.65 2.0  Compound 2 1000 2.27
5.9  Compound 3 1000 1.54 0.5  Compound 4 1000 2.16 7.0  Compound 5 1000
1.35 0.3 - 228  Compound 1 is 20(S)-(tert-butoxycarbonylmethoxy)-
1a,3(3-dihydroxy-9,10-secopregna-5,7,10 (19),16-tetraene  prepared in
Example 8(3), Compound 2 is 1a,3(3-dihydroxy-
20(S)-(N-tert-butyl-N-methylaminocarbonylmethoxy)-9,10 5
secopregna-5,7,10(19),16-tetraene prepared in Example 13,  Compound 3 is
1a,3P-dihydroxy-20(S)-(tert-
butoxycarbonylethoxy)-9,10-secopregna-5,7,10(19),16- tetraene prepared in
Example 11(2), Compound 4 is la,3j3-
dihydroxy-20(S)-(N-tert-butylaminocarbonylmethoxy)-9,10 



10 secopregna-5,7,10(19),16-tetraene prepared in Example 14,  and Compound
5 is 1a,3(i-dihydroxy-20(S)-
(isopropoxycarbonylmethoxy)-9,10-secopregna-5.7,10(19),16- tetraene
prepared in Example 15. (Test Example 3) 15 The same procedures as shown in
Test Example 1 were  repeated to assay blood ionized calcium levels in
mice,  except that Compounds 6 to 12 were used as vitamin D  derivatives.
Table 46 shows the results obtained. Ionized  calcium levels in the table
are expressed as mean values.  20 (Test Example 4) Keratinocytes from adult
human skin (Clonetics) were  seeded in 96-well plates (COSTAR 3595) at a
cell density of  1 x 103/well. The wells were then supplemented with the
given concentrations of active vitamin D. (1a,25(OH),D,) or 25 Compounds 6
to 12, followed by incubation in KGM-2 medium  at a cell density of 1 x 103
cells/200 l/well for 3 days  at 37C in 5% C02 and 95% air. [3H]Thyrnidine
was added to  each well (7.4 kBq/well) and the plates were further 229
incubated for 1 day. After removal of the medium, each  well was treated
with 0.05% trypsin/0.53 mM EDTA to strip  the cells. The amount of
[3H)thymidine incorporated into  the cells was determined with a liquid
scintillation 5 counter (1450 MicroBeta, Wallac). Table 46 shows the
results obtained. Growth inhibition against keratinocytes  in the table was
expressed as a relative value of each  compound compared to active vitamin
D3: Relative inhibition  = (IC50 (mol/1) of active vitamin D,)/(IC,,,
(mol/1) of test  10 compound). 



Table 46 Test Example 3 Test Example 4  Growth inhibition  Blood ionized
against human  Dose calcium level (g/kg) keratinocytes  (mmol/1) (relative
value)  Control ----- 1.35 ----- la,25(OH)sD3 250 2.66 1.0  Compound 6 1000
1.57 12.0  Compound '7 1000 1.28 0.4  Compound 8 1000 1.39 2.5  Compound 9
1000 1.55 0.7  Compound 10 1000 1.43 1.6  Compound 11 1000 1.42 0.4
Compound 12 1000 1.58 8.3 Compound 6 is 1a,3p-dihydroxy-20(S)-(1-ethyl-l-
15 methylpropoxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene
prepared in Example 17(4), Compound  7 is
1a,3(3-dihydroxy-20(S)-(1-isopropyl-2 230
methylpropoxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene
prepared in Example 21(2), Compound  8 is 1a,3(3-dihydroxy-20(S)-(1,1-
dimethylbutoxycarbonylmethoxy)-9,10-secopregna 5 5,7,10(19),16-tetraene
prepared in Example 18(2), Compound  9 is
1a,3(3-dihydroxy-20(S)-(1-ethyl-l-
methylpropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19)- triene prepared
in Example 23(4), Compound 10 is 1a,3(3-
dihydroxy-20(S)-(1,1-dimethylhexyloxycarbonylmethoxy)-9,10 



10 secopregna-5,7,10(19),16-tetraene prepared in Example 19(2),  Compound
11 is 1a,3(3-dihydroxy-20(S)-{2-(1-ethyl-l-
methyipropoxycarbonyl)ethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene
prepared in Example 20(3), and  Compound 12 is
{(1a,3(3-dihydroxy-9,10-secopregna 15
5,7,10(19),16-tetraen-20(S)-yl)oxy)-N-(2,2,3,3,3-
pentafluoropropyl)acetamide prepared in Example 22(2).  TNDUSTRTAL
APPLICABILITY The vitamin D derivatives of the present invention  20 not
only have excellent physiological activities, but also  have a reduced
hypercalcemic effect when compared to  conventional vitamin D derivatives.
The vitamin D  derivatives of the present invention are therefore
effective in treating diseases which allow only limited 25 administration
of conventional vitamin D derivatives in  order to avoid hypercalcemia and
other problems. 231  CLAIM  1. A vitamin D derivative of Formula (1): R,,
Rt X (CH2)m-COR3  R4 >-R5  R70 R6 Formula (1)  wherein X represents an
oxygen atom or a sulfur atom;  m represents a number of 1 to 3; R1 and R,
each represent a hydrogen atom or an  alkyl group; 



R, and R, each represent a hydrogen atom or a  hydroxyl group provided that
R4 and R5 are not both hydrogen  atoms, or R4 and R5 together form a double
bond between the 16- and 17-positions; R, represents -YRa (wherein Y
represents an  oxygen atom or a sulfur atom, R8 represents a  hydrogen
atom, a linear or branched alkyl group which 232  may be substituted
with,one or more fluorine atoms or a cyclic  alkyl group, or a cyclic alkyl
group which may be substituted'  with one or more fluorine atoms.) or
-RR,,R,, (wherein R. and R,, each represent a hydrogen atom, a linear or
branched alkyl group which may be substituted with one or more  fluorine
atoms or a cyclic alkyl group, or a cyclic alkyl group which may be
substituted with one or more fluorine  atoms',. or' R, and R10 may form a
.ring together' with the nitrogen atom when R. and R, together form a
double  bond between the 16- and 17-positions); R` represents a hydrogen
atom or -OR,, (wherein  R,, represents a hydrogen atom or a protecting
group);  and R7 represents a hydrogen atom or a protecting  group. 2. The
vitamin D derivative according to claim 1,  wherein in formula (1), X
represents an oxygen atom or a  sulfur atom. at represeatsa. number of 1 to
3. R, and R. each  represent a hydrogen atom or a C1-C4 alkyl group, R4 and
R,  each represent a hydrogen atom or a hydroxyl group provided that R4
and. 9, are not both hydrogen atoms, or R4 and R, together form a double
bond between the 16- and 17- 



positions, R3 represents -YR, (wherein Y represents an  oxygen atom or a
sulfur atom, R, represents a hydrogen atom, a linear-or branched C1-C,,
alkyl group which may be,substituted'  with one or more fluorine atoms or a
cyclic C3-C10 alkyl  group, or a cyclic C,-Cl, alkyl group which may be
substituted with one or more fluorine atoms) or -N ,R,, (wherein R9 and
Rlo each represent a hydrogen atom, .a linear or branched 233  C1-Cl, alkyl
group which may be substituted with!one or more fluorine  atoms-.or a
cyclic C,-C10 alkyl group, or a cyclic C,-C,, alkyl group which may be
substituted with one or more fluorine atomsr, or R,  and R10 form a 3- to
10-membered ring together with the nitrogen atom when R, and R5 together
form a double bond  between the 16- and 17-positions), R, represents a
hydrogen  atom or a hydroxyl group, and R, represents a hydrogen atom.  3.
The vitamin D derivative according to claim 1, wherein in formula (1), X
represents an oxygen atom or a  sulfur atom, m represents a number of 1 to
2, RL and R. each  represent a hydrogen atom or a methyl group, R,
represents a  hydrogen atom while R. represents a hydroxyl group, or R,
and R, together form a double bond between the 16- and 17- positions, R.
represents -YR, (wherein Y represents an  oxygen atom or a sulfur atom, R.
represents a hydrogen atom, a linear or branched Ci-Cl, alkyl -group which
may be substituted  with one or more fluorine atoms. or a cyclic C3-C,
alkyl group, or . a cyclic 'C,-C12 alkyl group which may be substituted
with one or more fluorine atoms) or -NR,RID (wherein R, and  Rl0 each
represent a hydrogen atom', a- linear or branched C1-C0 , alkyl group which
may be substituted with one or more fluorine  atoms or. a cyclic C3-C8
alkyl group, or a cyclic C,-C12 alkyl 



group which may be substituted with one or more fluorine Atoms! 'or R9  and
R10 form a 3- to 10-membered ring together with the nitrogen atom when R,
and R. together form a double bond  between the 16- and 17-positions), R,
represents a hydroxyl  group, and R7 represents a hydrogen atom. - 234
......................... .................................. . 4. The
vitamin D derivative according to claim 1,  wherein in formula (1), X
represents an oxygen atom or a  sulfur atom, m represents a number of 1 to
2, R1 and R2 each  represent a hydrogen atom or a methyl group, R, and R.
together form a  double bond between the 16- and 17-positions, R.
represents -YR. (wherein Y represents an oxygen atom or a sulfur atom,  R.
represents a hydrogen atom, a linear or branched C1-Ce alkyl group which
may be substituted with one or more fluorine atoms  or a cyclic C3-Ce alkyl
group, or a cyclic Ca-C8 alkyl group which may  be substituted with one or
more fluorine atoms) or -NR,R10 (wherein R, and R,, each represent a
hydrogen atom, a linear or branched C1-Ce alkyl group which may be
substituted with'one or more  fluorine atoms or acyclic C,-C8 alkyl group,
or a cyclic C3-Cs alkyl group which may be substituted with one or more
fluorine  atoms:, or R9 and R10 form a 3- to 8-membered ring together with
the nitrogen atom when R, and R. together form a double  bond between the
16- and 17-positions), R, represents a  hydroxyl group, and R7 represents a
hydrogen atom. 5. The vitamin D derivative according to claim 1,  wherein
in formula (1). X represents an oxygen atom or a  sulfur atom, m represents
a number of 1 to 2, R1 and R2 each  represent' a hydrogen atom or a methyl
group, R. represents  -YR, (wherein Y represents an oxygen atom or a sulfur
atom,  



R. represents a hydrogen atom, a linear or branched C1.-C8 alkyl group
which may be substituted with one or more fluorine atoms  or a cyclic.
C3-C6 alkyl group, or a cyclic C3-C5 alkyl group which may be substituted
with one or more fluorine atomo).  235  R4 and R, together form a double
bond between the 16- and  17-positions, R6 represents a hydroxyl group, and
R,  represents a hydrogen atom. 6. The vitamin D derivative according to
claim 1,  wherein in formula (1), X represents an oxygen atom or a  sulfur
atom, m represents 1, R1 and R2 each represent a  hydrogen atom or a methyl
group, R4 and R, together form a double bond between the 16- and
17-positions, R, represents -NR,Rlo  (wherein R, and RIO each represent a
hydrogen atom, a linear or branched C1-C6  alkyl, group which may be
substituted with one or more  fluorine atoms or a cyclic C3-C6 alkyl.
group, or a cyclic C3-C6 alkyl group which may be substituted with'one or
more fluorine  atoms:, or R, and R" form a 3- to 6-membered ring together
with the nitrogen atom when R4 and R, together form a double  bond between
the 16- and 17-positions), R. represents a  hydroxyl group, and R,
represents a hydrogen atom. 7. The vitamin D derivative according to claim
1,  wherein in formula (1), X represents an oxygen atom or a  sulfur atom,
m represents a number of 1 to 2, R, and R. each  represent a hydrogen atom
or a methyl group, R, represents  -OR, (wherein R, represents a branched
C3-Cs alkyl group) , R4 and R. together form a double bond between .the 16-
and  17-positions, R6 represents a hydroxyl group, and R7  represents a
hydrogen atom. 8. The vitamin R derivative according to claim 1,  



wherein in formula (1), X represents an oxygen atom or a  236
...................... ... ............................................
..... .... .... .. ... .. .. ..... ... ... .... .. ... .. ... .....
............. .. .. ......... .. .. ... .. ... .. ... .. .. .. .. .. .. ..
..... .. ... .. .... sulfur atom, m represents a number of 1 to 2, R1 and
R, each  represent a hydrogen atom or a methyl group, R, represents  -SR.
(wherein R. represents a branched C3-C5 alkyl group), R, and R. together
form a double bond between the 16- and  17-positions. R6 represents a
hydroxyl group, and R,  represents a hydrogen atom. 3. The vitamin D
derivative according to claim 1,  wherein in formula (1), X represents an
oxygen atom or a  sulfur atom, m represents 1, R1 and R, each represent a
hydrogen atom or a methyl group, R, represents -NR9R1i,  (wherein R9
represents a hydrogen atom or a linear or  branched C1-C4 alkyl group, R10
represents a linear or branched CI-Ce alkyl group which may be substituted
with one or more  fluorine atoms), R, and R5 together form a double bond
between the 16- and 17-positions, R6 represents a hydroxyl group, and R.
represents a hydrogen atom. 10. The vitamin D derivative according to claim
1,  wherein in formula (1), X represents an oxygen atom, m  represents a
number of 1 to 2, R, and R. each represent a  hydrogen atom or a methyl
group, R3 represents -OR, (wherein  R. represents a branched C6-C3 alkyl
group), R, and R. together  form a double bond between the 16- and
17-positions, R6  represents a hydroxyl group, and R, represents a hydrogen
atom.  11. The vitamin D derivative according to claim 1. wherein in
formula (1), X represents an oxygen atom, m  237  represents a number of 1
to 2, R, and R. each represent a  



hydrogen atom or a methyl group, provided that one of R,  and R, should
represent a methyl group, R. represents -OR,  (wherein R. represents a
branched C6-C1 alkyl group), R4 and  R. together form a double bond between
the 16- and 17- positions, R. represents a hydroxyl group, and R.
represents  a hydrogen atom. 12. The vitamin D derivative according to
claim 'I,  wherein in formula (1), X represents an oxygen atom, m
represents 1, R, and R. each represent a hydrogen atom or a  methyl group,
provided that one of R, and R. should  represent a methyl group, R3
represents -NR,R,o (wherein R.  represents a hydrogen atom or a methyl
group, R,0 represents a linear or branched C3-C6 alkyl group which may be
substituted  with one or more fluorine- atoms), R4 and R. together form a
double bond between the 16- and 17-positions, R6 represents a hydroxyl
group, and R, represents a hydrogen atom.  13. The vitamin D derivative
according to claim 1,  wherein in formula (1), X represents an oxygen atom,
m  represents 1, R, and R. each represent a hydrogen atom or a  methyl
group, provided that one of R, and R= should  represent a methyl group, R.
represents -NR9R,, (wherein R.  represents a hydrogen atom., -R,0
represents a propyl group which  may be substituted with one or more
fluorine atoms), R4 and R.,  together form a double bond between the 16-
and 17- positions, R. represents a hydroxyl group, and R, represents a
hydrogen atom. 14. la,3p-Dihydroxy-20(S)-(1-ethyl-l- - 238
methylpropoxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene. 



15. 1a,33-Dihydroxy-2O(S)-(1-isopropyl-2-
methylpropoxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene. 16.
1a,3(3-Dihydroxy-20(S)-(1,1-
dimethylbutoxycarbonylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene. 17.
la,313-Dihydroxy-20(S)-(1,1-
dimethylhexyloxycarboaylmethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene.
18. 1a,3p-Dihydroxy-2O(S)-(2-(1-ethyl-l-
methylpropoxycarbonyl)ethoxy)-9,10-secopregna- 5,7,10(19),16-tetraene. 19,.
((la,3R-Dihydroxy-9,10-secopregna-5.7,10(19),16-
tetraen-20(S)-yl)oxy)-N-(2,2,3,3,3- pentaf luoropropyl)acetamide. 20. A
pharmaceutical composition comprising the vitamin D  derivative according
to any one of claims 1 to 19. 21. A therapeutic agent for skin diseases,
which  comprises the vitamin D derivative according to any one of  claims 1
to 19 as an active ingredient. 22. The therapeutic agent for skin diseases
according to  claim 21., wherein the skin disease is psoriasis. 23. A
method of carbonylating a compound of Formula (2):  239  R14  OR13 R120 (2)
wherein R11 and RL, each represent a protecting group.  and R1, represents
a leaving group, 



in a solvent in the presence of an organoaluminum reagent  and a palladium
catalyst under a carbon monoxide atmosphere  to prepare a compound of
Formula (3): R15 O  OR13 Ri20 (3)  wherein R,, and R17 are as defined
above, and R,,  represents an alkyl group, an aryl group, an alkenyl  group
or an alkynyl group). 24. The method according to claim 23, wherein the
240  organoaluminum reagent has Formula (4):  (R,5)"A1W3-n (4)  wherein n
represents an integer of 1 to 3, R15  represents an alkyl group, an aryl
group, an alkenyl  group or an alkynyl group, and W represents a halogen
atom. 241  














